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Abstract
An experimenl was Cci wducted to ¢ luat the ffect of x lanas Supg lementatior f
\erformance, haematology and some bl od biochemical parameters o0f broiler chickens. A total /.9
day old broiler chicks of Arbor Acre strain were used in a mpletely randomized design with 1 x 2 factor
mbinations. Birds were fed a control diet (50%) maize in which rice husk wa added at 10, 20 or )
replacing maize in the ( ntrol diet. Each of the diets was admint tered with or without 100ppm x lanase
1 1 neriod of five (5) weeks. The replacement of maize v ith Rice Husk (RH) irrespective of
s lemented with 100ppm xylanase enzyme caused a reduction in feed intake and an increase in
and better Feed conversion ratic (FCR). The birds fed Jiet with 10% RH supplemented ith xylunuse
enzyme pe rormed better than birds fed diets with 20 or 30% RH supplemente d with xylanase enzyme and
closer to the birds fed the control diet which was with better FCR Enzyme supplementation f RH helped
in increasing and improving protein, ether extract and fibre digestibilities The haematological and n
biochemistry were within normal range for broiler chic kens. This showed that replacement of maize f
t on Lheé

RH irrespective of the le vels used in this trial with supplementation of xylanase posed no threa
ds were in good health conditions

health of the birds. The weights of vital organs also showed that the bir

during the trial period. The result of the cost benefit analysis also showed that 10% inclusion level of Rice
Husk supplemented with xylanase enzyme gave the best result of a beneficial reduction in the cost of
production v ith the best improved broiler performance.
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Introduction

Food ingredients that are non-digestible or of low digestit
of limited number of gut microbiota species are referred to as
to its host (Bach, 1997; Roberfroid et al., 2007). They are oligosaccharides and polysaccharides and
function as a result of being resistant to gastric acidity and hydrolysis by mammalian enzyme, €ase of fermentation
by intestinal microflora, and its ability to selectively stimulate growth of intestinal bacteria (Adams, 1993;
Bandyopadhyay and Mandal, 2014). Reported examples of prebiotics include
galactooligosaccharides (GOS), fructo-oligoaccharides (FOS), soybean oligosaccharidcs,
isomalto-oligosaccharides, inulin and lactulose (Bezkorovainy, 2001: Binns, 2013). Others include

Xylo-oligosaccharides (XOS) which consists of xylobiose and xylotriose (Morishita et al., 2002;

Li et al., 2008). Prebiotics are naturally found in fruits, vegetables, bamboo, honey and milk. It

can be produced from xylan rich lignocellulosic wastes.

Rice Husk (RH) is a by-product in the rice-milling industry with a lignocellulosic biomass and
accounts for about 40 million metric tonnes of wastes from more than 500 million metric tonnes
of the world’s annual paddy rice production. Its composition is made up of 15-20% oil, 12-16%
protein, 6.5% oligosaccharides, 35-55% other carbohydrates and 7-10% silica and other micro
elements (Oyawoye and Nelson, 1999). It has a high phytate content which makes it prone to
, high in fibre and contains a trypsin inhibitor (Selle and Ravindran, 2007). Some of these
cs are responsible for its limited use in poultry diets but this limitation could be

wth

hility and selectively stimulate the gro
prebiotics, it confers health benelits

rancidity
characteristi
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H 1€ nutritional value of higt } cogenous microbial € lon
owever, there 1< 13 dalue ”glr;"3“1!-’:',“’}{;“_”;;.. el e
bran ir ( here s little or no information on the prebi o 5. Ir
o 1 Chickens. Thus. this C'ij‘ .u prebio i
emented ric ) study was designed 1o 2
Y ented rice husk on performance ’ .
chickens, rformance. haematology and
Materials and Methods
went 1 Q1
thousand, nine hundred and twenty (1,74

hery at [le

j;)\"”:]l(rjlidn.(lflam‘gcmcnt of birds - A z.m,el of one | R
i roiler chicks of Arbor Acre strain purchased from yammfy Farm hatc
Kwara State were used for this experiment. The birds were housed 1n an electrically = ‘ .
cage and fed the experimental diets shown in Table 1. Xylanas¢ | is a bacteria x ylanas®

toil

enzyme used !
btilis to break down

feed enzyme (Nutrase, a pure endo-1, 4-beta-xy Janase) produced by Bacillus Su ,
: de (xylose monomers) with a decrease of
: es. It was supplied DY

the arabinoxylan fraction into shorter polysaccharl

viscosity, liberation of nutrients and improved 200
Nutrex, Belgium. The study was conducted following t
University of Ilorin on Animal Welfare and Ethics.

Experimental design - Birds were fed a control diet (5 ) e s thdit
added at 10, 20, or 30% replacing maize in the control diet. Each of these diets was g1 en with

i . F : inati ere & treatments
without 100 PPM xylanase enzyme inadx?2 factorial combination. Thus, there were €

: . . — \ ect NRC
each with 8 replicate cages of 30 birds. The experimental diets were. formulated to fhe t "R
(1994) nutrient requirements Le recommendations for Arbor Acre strain.

for broiler, in particular th 4 :
Each experimental treatment was fed ad-libitum with its OWn diet .for a period of Sweeks. Live
weight was recorded weekly while feed intake was recorded daily In grams and excreta sgmplles
collected over a 72 hour period. Nutrient retention irial was done at the third we;k of the feeding
trial using a total collection method. Excreta samples were oven dried at 70°C, weighed and ground
prior to chemical analysis. The experimental diets and excreta samples were and

lyzed for their
chemical constituents using the procedures outlined by AOAC (2008).

al performanc

technic
the Rese

he guidelines of arch Policy of the

0% maize) or diets in which rice husk was

Table 1. Com osition of ex erimental diet (%)
Ingredients 1 2 3, 4 5 6 7 8
Maize 50 50 40 40 30 30 20 20
Rice Husk 0 0 10 10 20 20 30 30
Xylanase (ppm) 0 100 0 100 0 100 0 100
50 50 50 50 50 50 50 50
100 100 100 100

Basal ingredients

Total
Basal diets : Grou
oyster shell- 2%, bone meal- 2%, salt-
0.25%.(*Vitamin/ mineral premix contained the following: (
LU Vit E, 3.0g, Vit K, Vit. B, 0.3g, Vit.Bs 8.0mg, Vit.Ba, 8.0g, Nicotinic Aci

10.00g, Al, 0.2g, Cu, 3.5mg, Zn, 0.15mg, 1, 0.02g, CO, 0.01g, Se).

100 100 100 100
ndnut cake(GNC) - 26%, corn bran- 1%, soybean meal- 12%, ﬁs/mzeal( 72%)- 4%, palm oil- 2%,
0.25%, methionine- 0.25%,lysine- 0.25% and vitamin premix-
Univit. 15 Roche) 1500 .U, Vit A, 1500 L.U, Vit D, 3000
d, 3.0g, Ca-Pantothenate. 50mng, Fe,

blood samples were taken from 10 randomly selected birds per
 of blood was collected from the jugular vein at the neck of each
bird by using sterile needle and syringe to withdraw the blood. The blood samples were put into
properly labeled and sterilized tubes without anticoagulant for blood biochemistry. For blood
haematology samples were placed in properly Jabeled and sterilized tubes alreadyatreated with

‘At the end of the experiment,
replicate in each treatment. 4 m
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,ematological

EDTA (Ethy

parameters w ,
blood cell (;zcg‘édclcrmmcd:Total protein, Alb ] g
. ), White blood cel] (W . Albumin, Urea, Haemoglobin
parameters were determined =t (WBC), and Packed cell volume (PC i
parameters were determi =9 PrCV'lOusly described by Aderolu et al. (2007). The haematologica
The Mean Cell Vol ln;‘d as previously described h_\'chﬂwn(ltﬁm and Aderolu etal '?()()/‘)
Mean Corpuscular I;J,l"]c {MC\_/)' Mean Corpuscular Haemoglobin Concentration (MCI.I( ) and
(CJimg etal., 2007) aemoglobin (MCH) were estimated by calculation using & standard formuld
ost-benefi 4
Inal‘ZC}?LrI;:Chl[mA;;(ﬂ’l,\’515 - Cost-benefit analysis was carried out, taking ! .
Statistical ani : 'd.nd the enzyme (xylanase) as they related to the pcr[ornj;mcﬂc of bu(: ‘\.( R
using the E)R“O.VSLS - All Data collected were subjected (o (WO :&’;1)’ znjil/lyms of \"llrl‘lle]L‘([“,/' N “\H
Siﬂn:’f‘ ) A‘_GLM (General Linear Model) of SAS (Z()().‘s‘) at 5% level ol S’]“:’:IH lull‘it,l I
gnificantly different means were separated using the Duncan's Multiple Range Test of the same

software package.

lene Diami
1amine Tetrs )
etra Acetic - - ) »
Acelic acid). The following biochemical and hé
concentration (Hb), Red
V). The biochemical
1

into consideration the cost of

Results and Discussion _
Table 2 shows the effects of dietary levels of Rice Husk with or without enzyme supplementation
on the performance of broilers. [ncrease in dietary 1evels of Rice Husk from 0% t0 30% ‘hud a
significant effects on the feed intake, Weight gain and feed conversion ratio (p<0.05). Feed intake
by birds fed the control was significantly lower than those of birds fed diets wiFh dietary levels of
rice husk (p<0.05). Feed intake by birds fed diet with 30% rice husk was signiﬁcantly higher than
those of birds fed diets with 10% or 20% rice husk(p<0.05). Weight gain by birds fed thc‘cnnt.rol
diet was significantly higher than those of birds fed with dietary levels of RH (p<0.05). Birds fed
diet with 10% RH gained more weight than those of birds fed diets with 20% or 30% RH(PKQ'OS)'
Feed gain ratio of birds fed the control was significantly lower than those of birds fed Wlth Einctary
Jevels of rice husk (p<0.05). Feed gain ratio by birds fed diet with 30% rice husk was significantly
higher than those of birds fed diets with 10% or 20% rice husk(p<0.05). Thus, birds fed the control
diet had better feed conversion ratio. Enzyme supplementation had significant decreased effects
on Feed intake and Feed/gain ration but significant increased effect on the weight gain (p<0.05).
Crude protein of birds fed control diet was significantly higher than those of birds fed with dietary
els of rice husk (p<0.05). Protein retention of birds fed diet with 30% rice husk was significantly
rds fed diets with 10% or 20% rice husk (p<0.05). Crude fibre of birds ted
levels of RH (p<0.05).

ly higher than those of birds fed with dietary
o, RH was significantly lower than birds fed diet with 10%

f birds fed diet with 20% RH (p>0.05). Ether extract
ly higher than those of birds fed with dietary lcvels of
those of birds fed diets with rice husk irrespective of

levels were comparable (p>0.05). Enzyme supplementation had significant increased efftects on
Crude protein, Crude fibre and Ether extract. There -were no significant interaction between
enzyme supplementation and dietary levels of rice husk on Crude fibre and Ether extract (P>0.05).

However, Crude protein shows interaction between the two factors measured (P<0.05). The details
are shown in tables 3.

lev
lower than those of bi
control diet was significant
Crude fibre of birds fed diet with 30
RH (p<0.05), and comparable with those 0
of birds fed the control diet was significant
rice husk (p<0.05). Ether extract retention by
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Table 2.
" 2, E ffects S
. uilects f q
Su ) )I( o 0 ])l(_'('l

o ‘mentati ary Jevels g p

~Pplementation oy p ¥ Levels of Rice Husk (RH) with or without Xylanase

RH (¥ 90 on Performance ; d
®) I'VL‘L'(il“k‘g(:'(‘l’”,q.n—l—lgilEME‘!S"JiQ” of Broilers (7(7)-5\\7'1-:&) s
consume Weight gain  FCR Crude Crude Ether
0 (g/bi -y (g/bird/day) protein fibre extract
. ————E0dday) (%) (%) (%)
. ZZI-H)\ 32600 1.70°  83.10° 73800 74.30
20 27.20° 27.60° 2.10 69.20 63.60 57.40
30 36.90° 25.30° 2.30° 590.00 61.60° 56.90
SE 58.90" 23.80¢ 2.50° 55.60° 59.20¢ 54.70
0.21 0.32 0.03 0.89 0.95 1.52
T —
En/.ymc e e e —— o
S“PPICmcntmion
(ES)(ppm)

62.70° 60.70° 58.10°

0 57.40° 26.20° 220"
100 56.70" 28.50° So0"  7080° 68500 63.50°
SEM=* 0.15 0.22 0.02 0.63 0.67 1.07
RH x ES 0.1399 0.0015 0.0204 S NS NS

Column means with different superscripts are significantly different (p<0.05), NS: not significant,
S: Significant; RH — Rice husk; ES — Enzyme supplemetation
Table 3. The detail of Interaction on Crude Protein
L I Dietary Rice Bran Sugp_lc_mentation (%)
ES (100ppm) 0 10 20 30
0 80.1° 60.2¢ 55.2° 55.2°
100 86.0° 78.1° 62.8° 561

Maize with Rice Husk (RH) with or without

broiler occurred at 0% rice husk
juction was 4.35% as compared

ercentage Ied
without enzyme supplementation lead to a

sis for replacing

Table 4 shows cost benefit analy
duction to raise 1kg of

enzyme supplementation. The percentage re
inclusion level with enzyme supplementation. The p

to the control diet. The other treatments with or
percentage increase in the cost of raising 1Kg broiler with 10% rice husk inclusion without enzyme

supplementation recording the highest cost of raising 1Kg broiler as compared to the control diet.
This shows that birds on enzyme supplemented 10% rice husk diet were able to produce lkg of

meat at a reduced cost when compared to the control.

k with or without enzyme supplementation

The table 5 shows effects of dietary levels of Rice Hus
o t0 30%

on heamatological parameters of broilers. Increase in dietary levels of rice husk from zer
had significant effect on the PCV, HB and WBC (p<0.05), but no significant effects on Neut and
Lymn (p>0.05). PCV for birds fed the control diet was significantly higher than birds fed with
10% rice husk (p<0.05), and comparable with those of birds fed diets with 20% or 30% rice husk
(p>0.05). PCV for birds fed diet with 10% rice bran was significantly lower than those of birds fed
diet with 30% RH (p<0.05), but comparable with birds fed diet with 20% RH (p>0.05). Hb for
birds fed the control diet was comparable to those birds fed with dietary levels of rice husk
(p>0.05). Hb of birds fed diet with 20% rice husk was comparablie with those of birds fed diets
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Table Y
le 4, Cost Benefit

enzyme
Yme supplementation

Analysis for replacin

g Maize with Rice

Cost of Percentage
Producing/kg reduction to
Sotiree of Variaft (N) R‘Zli\c ‘”\'{L
ariation of Broilers
—_— A il 4 gk (%) = =
T
Non- Inclusion 0 111.49 0.00
Non- Inclusion 10 105.49 5.69
Non- Inclusion 20 99.5 12.05
Non- Inclusion 30 93.49 16.14
Inclusion 0 114.49 2.62
Inclusion 10 108.49 2.69
Inclusion 20 102.5 8.7
Inclusion 30 13.20
B e

Table 5. Effects of diet

haematological par

07\
/o)

" Diets PCV(

////
RH (%)
0 33.2¢ 11.0 6.5¢ 54.8 452
10 32,5 10.8" 54.7 44.5
20 34,3% 11.4% 5.5% 55.2 44.0
30 35.5° 11.8° 6.1% 54.8 43.3
SE 0.93 0.31 0.36 1.74 1.56
_ /////
ES
(100ppm) 13.9 11.3 5.5 55.3 437
0 33.8 11.2 6.1 54.5 48
100 0.66 0.22 0.25 23 111
SE
RH*ES NS 0T e, T

7('4(;‘;1
Raising 1Kg of

Broilers (N)

Husk (RI

[) with or without

ni " Percentagc
reduction

Raise 1Kg
3roilers (7

to

of

0)

F)g.ﬁifi///

ary levels of Ric
ameters of broilers
Hb(g/
L)

e Husk with or without en

WBC(x
10°/L)

Neut.(%)

zyme supplement

ation on
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effects A
serum bio . of dietary levels of R
ch = ary levels o tr ot enzyme supplementd
T _C{mml parameters of ‘ of Rice Husk with or without enzyme supplemen
Cl ) Significant effect  of broilers. Increase in dietary le els of rice husk from zero to U
holesterol, ALT and \Sv;*’” the TP and ALP (p>0.05), but was significant for, Albumin, Urea,
AST (p<0.05). Albumin of birds fed the control diet was \1‘,””{”“”'%-\ 1‘,”" oL
et with 207 RH

birds fed die

than those of birds f
05). Urea

of birds fed the

k(p<().()51
)

Was comparable \vitlCd with dietary levels of RH (p<0 05). Albumin of
control diet was sio ?}h()xc of birds fed diets with 10% or 30% RH (p>0.
Urea of birds 1_’)‘5“1?1@'“””’\, lower than those of birds fed with dietary levels of rice hus 0
Cholestero] ; ,Ld qlCl\' with rice husk irrespective of levels were comparable (p>0.02)
of birds fed the control diet was significantly higher than those of birds fed with di€

levels
s of . rdiowy
RH (p<0.05). Cholesterol of birds fed diets with RH irrespective of levels Were
ntrol diet was signihcumly Jower than those€ of birds

compars

fed S/(:Ilﬁbéc (p>0.05). ALT of birds fed the co r h e
' comnar lCla‘ry levels of rice husk (p<0.03)- ALT of birds fed diet with 3() /o rice husk wa
\parable with those of birds fed diets with 10% of 50% rice husk (p>0.05)- AST of birds fed
the control diet was significantly lower than those of birds fed with dietary levels of rice husk
(P<0.05). Dietary levels of rice husk had significant increased effects on AST of the birds (p<0.05)-
Enzyme supplementation had significant increased effect only on the Cholesterol level (p<()-.()5),
There was no significant interaction between enzyme supplementation and dietary levels of rice
! 1 | ALP value across all

husk on the Total Protein, Total Albumin, Urea, Cholesterol, ALT. AST anc

treatments.
k with or without enzyme supplementation on

tary

Table 6. Effects of dietary Jevels of Rice Hus

serum

AST " Alk phos

biochemical arameters of broilers NH T
Diets Total Albumin Urea Cholcstcrol M
prutcin(g/L) ( (nmol/L) L) (u/L) (nmol/L)
RH (%) |
0 : 4.8 2 1.4¢ (0.3" 1.17.2% 3.1¢ 1.1¢ 11.8
10 4.1 1.9° 2.4* 63.4° 132" 10:7¢ 11:2
37 7:3%" 3.8¢ 60.4° 20.5" 172" 12.6
3o 56.0° 17.3" 23.1* 13.6
1.10 1.23

ES (100ppm)

1.9
12.0

4.2 ’
3 2:5 87.8"
1.48 0.78 0.8

d in the group fed enzyme supplemcnted diets may be due
fibre and other nutrients in the feed due to the

me. This made it possible for birds fed enzyme supplcmented diets to consume
less feed, yet their energy requirement was met, converted feed efficiently and had 2 better feed
conversion ratio. This result is in agreement with the findings of Koong et al. (1985) and Ani et al
(2008) who reported that reduction of feed intake was due to enhancement of feed, digestibility
and nutrient availability. Birds are able to meet their energy requirement faster than when diets are
not supplemented with enzymes. Marquardt et al. (1994) also reported that the ability of the birds
to facilitate access of enzymes (0 intracellular starch granules, proteins and other nutrients by
breaking down otherwise intact bonds between non-starch polysaccharides was the reason 1'0’1'
better performance in birds fed enzyme supplemented diets. Bedford (2000) reported that high

rovements observe

The significant imp
birds to utilize the dietary

to the ability of the
activities of the enzy
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this int‘]ugll(l,nurmmtl.”” was due to faster growth rate of br
evel. The percentage increase in cost of producing
eed enzyme

suppleme ; -

pplemented diets can be attributed to the exira cost of f

> to poor feed conversion ratio of the bir
casons given by Hosar

11 e s p y
~aused feed dige

[evel with

t 0% rice husk inclusion 1€
by enzyme \HH‘]{‘IT]&‘HT.UI"rIl a
{Kg broiler 1n enzyme

incurred. While others
ds which may b€
nain

(

of broilers a

broilers

t\ ithout enzyme supplementation was dile
as a result of poor nutrient retention. This partially supports one of the rea

et al. (2001) which was that profit inu‘cla\cd due to faster growth rate of broilers by enzyme

-e with low feed cost as the feed might not be readily

oicr

accordanc
ading to consumg

supplementation but was not in

digestible by the birds thereby le anuty ©
cost of production.

The significant reduction wi
with enzyme and treatment across a
level which hindered the digestion and uti
Ojebiyi (2010) reported a similar effect whe
chickens. The cause was attributed to high fibre in the diets.
that high fibre diets reduced digestibility of the diets stating t

of the feed.
Effect of enzy
nutritional value mig

»tion of more qu

jetary rice husk in protein retention in the interaction
1d have been caused by increased dietary fibre
f crude protein in the diets. Oladunjoye and
ith or without enzyme to broiler
03) also reported

e to fibre content

th increased d
1] treatments cou
lization O
n rice husk was fed w
Montagne et al. (20

hat birds aré sensitiv
content of the feed to improve the

oht have acted on the fibre
upplementcd diets having a better

me action which mig
ht be the reason for groups fed enzyme S

nutrient retention than groups without enzyme supplementation. Angelovicova el al. (2005), Lee
et al. (2010), and Oladunjoye and Ojebiyi (2010) reported that the use of exogenous microbial
enzymes improved the nutritional value of high fiber diets. Khan et al. (2006) stated that the use
of exogenous microbial enzymes improved nutrient digestibility, destroy anti-nutritional factors
and manipulate gut flora population as well as supplementing endogenous enzymes.
Significant reduction in the crude protein retention associated with increased rice husk inclusion
was caused by increased dietary fibre which reduced the utilization of the dietary protein as the
level of rice bran increased. This agrees with the work of Montagne éf al. (2003) and Yu e/ al.,

(2007) who reported that high dietary fibre (feed diluents) decrease nutrient utilization in

monogastric.

The significantly higher percentage weight of spleen in diets without enzyme supplementation
could be as a result of higher haemoglobin level which indicated production of higher red blood
cell in diets without enzyme supplementation as the spleen is known to involve in the production

and removal of blood cells.
The higher percentage weight of spleen in group
relatively higher haemoglobin level and significant

fed 0% rice husk diets could be as a result of
ly higher white blood cells as compared Lo other
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energy tend to promote bette ibrous feeds, because of their jower content and availability of
En{ymc supplementation = pein with higher lean meat and lower fat contents
attributed to the enzyme’s Slg.m.hu‘m]y increased the cholesterol level of the birds. This can be
and utilization [heljgb ’e § activity on the feed which increased the putrient availabilitys absorption
cholesterol in the bl : br(:a[\"mg down more fats and subsequently deposition of higher serum
The serum bioch OOd (Yadi and Yana, 2011).
rice husk increaszg“-my of the birds revealed tha
A ——— ,11111' the d1§ts. Thesc sbowcd t.ha.l ricc hu ‘ on
The significant Cffe} lg‘hc_r dletalj)/ inclusion. This 1s 11 agreement with Agbabiaka
CY qualitth of dlletar.y rice husk supp!cmcmat
al. (2007) who re y protein wqh inclusion of_ncc husk . . i
ported that high urea Jevel is an indication of poor qua ity pr (0% i

ch R ; , S
huoll(C:“CFIOI level in rice husk diets which was significantly sstero]
sk inclusion level) o o ~FriC ] i el sh sed that T ?
n g sk inclusion level show
) on the bas1s of rice hu (2014) WHO rcportcd

lowering properties. This result further strengthens the work of Yunusa €f al. (
. are present in rice husk oil.
o ignifi . (P<0.05) lower pH

that cholesterol lowering properties
Enzyme inclusion at 0% rice husk inclusion lev ) s
value. Acidic con y Hertland €f al. (20 on. § M2 y e
i nce th
the reason why birds fed enzyme SUP i
to a significant 1 and ¢
i of rice

other diets. Enzyme supplementd
numerical higher Lactobacillus populatio ;

t total albumin reduced as the dietary lcx:cls of
g tilized OY the

ijon on '
in the diets. Thi S ol
i in. The similar

1 ¥
el resulted in a ! :
05) to aid digestl
i better performa
oliform count
e prebiotic property
bran as Lactobacillus pOpulation increase ] coliform cour:jt. .
The significant effect of dietary inclusion of rice husk on an bute tohtl ;;1
prebiotic proper[ies of ri e with riceé husk had a s1m112.1r TCC_ and LBC value whi€
was significantly higher th ] diet. Although rice hus n resulted t0 2 higher
TCC, there was 2 pumerica e FCC and a significant increase in the LBC of groups
he control The similar

fed rice husk ba diet (without rice hus

pH in groups fed rice husk which was higher than that of 0% rice husk diet might be the reason
for better nutrient utilization in the 0% rice husk diet as acidic condition has been reported
digestion (Ohimain and Ofongo, 2013). Hertland ef al. (2005) reportcd that coarse feed particlc&
such as those provided by the fibrous feeds; remain longer in the upper part of the GIT and as such,
birds with lower pH (more acidic) in the upper part of the GIT will be able to digest and utilize
fibre more than those with higher pH. Mabelebele €l al. (2014) reported that lower pH value of
crop and gizzard in Venda chickens as compared 0 broilers may be the reason Why indigenous
chickens tend t0 digest fibre better than broiler chickens. The significantly higher value for fungl
count in the groups fed 20% rice husk inclusion may be as a result of adequate quantity of
carbohydrate fibre called oligosaccharides present in the rice husk. Fungi grow and develop in the
presencc of starch; the development of 2 good mold fungus produces the enzyme cellulase spurred
in large quantities that can be used o remodel and lower crude fiber. Thrope and Beal (2001)
reported that cellulase is an enzyme that can decide B glycosides bond (1.4) on cellulose and Wang
(2005) concluded that high population of fungus can increase the crude protein content of th;

an the contro
] decrease in th




/4 10- 19
hstrate ¢ v
p ]’ Y 1s the mold is a our
husk inclusion ha rce of single cell prot ;
laving similar protein retent | prol I'hi
. ‘tention a 10 g
) ionas 1v rice h I nle
Conclusion
Results obt
o ained from this study she |
incr upplemented with 100ppm xy! o, nent of maize ith T o
crease in welg )pPIm: A ma enzym ansed _~Auction 10 feed
'«}hf va . ‘ ne) e cau 1 1ucCtivuil in i<
with 10% RH #uib ]~ in and better FCR. In all these p rers. it is ODSETV i tha
8 e ’ YT i ) o § ;
pplemented with x lanase enzyme out- ormed bir | di
‘he hird . yatrol Ji¢ vas
j ‘Y !

R nle

I H} supplemented with xylana Il

= hul(ll I( ! s ¢ .,‘]/i me and Clt cer Lo the
- R. It can be deduced that enzyme \51_[\?]'_'“19{]".

- of RH helped

[he haematol

110
10

mproving
hi(lchcnl:}:(rl/”,.(::‘l;): ether extract and fibre L]“T‘mm,.m ‘
r(‘plac@,m.”(”f ”,‘.W o5 [,hl\ study were within normal range for broiler chickens. 11
> maize with RH irrespective of the ley els used In this trial ¥ ith supplemen
ealth of the birds. The result obtained OF the weights of vital
conditions during the pc'funl. [he
ATy levels of

in good health

dy show ed that diet?
anase a-nhamcd the
portunhti: p:zlim:cm;'
jevel of R1c€ Husk
cost of

tion 10 the C

M,/a”mf' posed no threat on the h

organs in this study showed that the birds were

l‘c\u]/t of identification of microbes (Fungi and Bacterta/ in this sty

RH (10, 20 or 30% inclusion) with kup;ﬁ/lcmcmatmn of enzyme vylana of

beneficial microbes which resulted 1D inhibition OF elimination of the OP
0% inclusion

microbes. The result of the cost benefit analys’s also showed that I
) xylanase €n7Y he best result of a benct

me gave !
I"[’()\'C(

5!1‘(\'.»”]

iciary reduc

supplemented W ith

production % ith the best 1m { broiler purtorrr‘.;mcc

ethods of Analysis: Association of Analytical and ;\pplxcd Chemists
sed ompounder

D.C. USA.
ysaccharldCs and their digestion

References
A.O.A.C, (2008). Official M
(18th edition) Washington
993). Non-starch pol

in poultry- Fe
ormance, Organ Relative Weight, Serum
ded Brewers Dried Grain.

Fed Biodegra

Adams, E.A. (1
13: 19 -21.
Aderolu, AL Iyayi, E.A and Onilude, A.A. (2007). Perfi
and Haematology Parameters in Broiler Finisher
Pakistan Journal 0f;’\*'utr1'1i0n 6 (3): 204-208.
biaka, L. A, F.N. Madubuike B.U. Ekenyem anc
nd serum biochemistry

diets on haematology
serica 4(3): 186-191.
a; K (2005). Effect of enzyme add

Journal of North An

vicova, M., Jan, M., Marek, A and Miroslav

pased diets in broiler. Trakya University Journal of Science, 6(1): 29-33.

Bach Knudsen K.E. (1997). Carbohydrate and lignin contents of plant materials used in animal
feeding. Animal Feed Science Technology 67: 319 - 338.

Bedford, M.R. (2000). Exogenous enzymes 1N monogastric putrition — their

current value and future benefits. Animal Feed Science Technology 8 6: 1-1.

A. (2001). Probiotics: Determinants of survival and grO\\'Ih in the gut. American
Journal of Clinical Nutrition, 73: 399S-405S.

Binns, N. (2013). Probiotics, Prebiotics and the Gut
Monograph Series. Pp 1-40.

Gallinger, C. 1., Suérez, D.M and Irazusta, A. (2004). Effects 0
ineralization in broiler chicks. Journal of Applie

and bone ml
190.

{ B.O Esonu. (2013). Effect of tigernut pased
of broiler finisher. /\gri("ulturu Biolog)y

Agba
ition to wheat

Angelo

Bezkorovainy,
Microbiota. [L.SI Europe Concise
performance

frice bran inclusion on
3:183-

d Poultry Research 1



2078 14 (2):10- 19 ISSN: 0794-5213; Aderit
A 2 Aderibighe et al... Eff
" “fects of Enzyme Supplementalior
d. H., Svihus, B ¢ ,
, Ho s, B and Choct, M. (2005
Jour. P . (2005). Role '
r.{u:a\//r)_/‘\/J/)[{U(/ Poultry Rc’ﬂ('arr/x]f”i[g of insoluble fiber on gizzard ctivity in layers
Hosamanl, 5. V., Shive A ch 14: 38-46. 7 ' ‘
of *“PIchrncnltj:}iU;M' M. C., Kulkkarni, V. S. and Harapanah ill
- ’ O. C arapanana 1,
g dietary enzymes on the performance uI} hmi]cr]‘

”L-r(l;m
M. D (2001). Effect
Karnataka Journal of

tjal oil on

ind energy

Agric Ci
J I S‘\‘le((.u/!ura[‘s('wnrv;\ 14:1046-1048
ang, 1.S., Ko, Y.H, K S Tt
g ), Y.H., Kang (s, € b
growth pCI‘f()I‘nwnEé S(,1\ and Lee, C.Y. (2007). Effect of a commercial €ssen
. N ge /€ Y i
gL I:L“S[l\(..CIM_\HW activity and intestinal microflora population n
s. Animal Feed Science and Te chnology 134 304-315
and Zhao, X.Q. (1996). The influence ol dietary

bility

Jorgensen :
V 4fib‘r(i§; XinQuan, K.E., Krudse, B.O
source e )
e s lari]ld ]C‘\U on development of the gastrointest!
: proiler chickens. British Journal of Nutritton 75: 379-395.

Khan S.H., Sard: 2
" Sardar R. and Siddique B. (2006). Influence of enzymes On performance ©
al 26 (3): 109 — 114.
1 among

fed sunflower ¢ _
ower corn based diets. Pakistan Veterinary Jour’
(1985). Assessment of mtcrrclution\hlp'\ a
growing animals

Koong
()nk'li}i{ FQI'IC]I. C.L. and N’iqnabcr. J.A :
s of intake and production, organ size and fasting heat pmduclmn in
Journal of Nutrition 113 1383-1390. i
Kussaibati R., Guillaume L. and Leclerg B
and feeding rate on apparent and trt
Poultry Science 23: 292 —303.
Lee S.Y., Kim J.S., Kim J.M., Ki An B. and Kang
(Rovabio® Max) containing carbohydrolases and
viscosity in broiler chicks fed corn-wheat-s0Y
Animal Scienceé 931198 — 1204.
(2008). Effects o!'supplemcntation of t'ructo-oligosac
flora in broilers. A7 h

ets on pcr("ormancc‘ and intestinal micro

nal tract digest!

f broilers

(1982). The effects of age dietary fat and bile salts
e mclaboli/ablc energy values in chickens: British
C.W. (2010). E f multiple enzyme
phytase On pcrformancc and

sed diets. Asian-

pean meal ba

ffects O
gmw[h

intestinal
australs Journal of

Li X., Liu, L.Q. and Xu, CL- charide and/Of
Bacillus Subtilis to di iv fur
Tierzucht S1: 64-70.

©.J: Ng ambi, 7.W. Norris, D.

14). Comparison of
308 Broiler and
d Veterinary

Mabelebele, M. Alabi,
Gastroimcstinal Tracts and pH Values of Digestl
Indigenous Venda Chickens Fed the Same Diet. Asian Journal c)fAnimal an
Advances 9: 71-76.
Marquardt R. R.. Boros D- D.. Guenter W and Crow G. (1994). The nutritive value of barleys rye,
wheat and corn for young chicks as affected by the use of Trichoderma reesei cnzyme
Technology 45: 363-378.
tions between fibre and

Feed Science
of interac
p-ruminant

ation. Animal
D.J. (2003). A review

prepar
Montagne, L., Pluske, J.R. and Hampsor,
the intestinal mucosa and their consequences oOn digestive health in young no
Technology 108: 95 - 117
ts of Poultry, ot Rev. Ed. National

animals. Feed Science
National Research Council (1994). Nutrient req
Academy Press, Washington, DC.

Ohimain, E. 1. and Ofongo; R.T.S. (201 3).
digesta ph and performance of Broiler ¢

and Food Sciences 3(2): 127-131.
ance Characteristics 0

e. 1.0 and Ojcbiyi. 0.0. (2010). Perform
(Oriza sativa) Bran with or Without Roxazyme
d Veterinary Advances 2(4): 135-140.

uiremen
{ diet on gut microflora,

£ ffect of enzyme supplementes
technology

hickens. Journal o/'/\/Iz'crz)/n'ol()gy, Bio
f Broiler Chicken (Gallus
G2G. ]me/‘ncm'rma/

Oladunjoy
gallus) Fed Rice

Journal OfAnima[ an



10- 19
x\\.\\n‘. E.O and Nelson. F.5 099). Optimum level of inclusion ol 1
! n of rice ofl

0 \nurl::un.l\ucl\ Proceedin s of the 20 A nnual Conference of A ffal in the diet

¢ . ad 2 il ( )1 V1§ I’ r Qo 3
] =29 March, Ilorin, PP 63 — 266 n Society of Aninm

visited. Journ | of Nutrition 137 (
Suppl

i’:’mincnnn, 2
II‘!‘“‘[ S !hw concept re

2007)
3375 PM 7311983
SAS *nlm SAS [nstitute ln\‘ 2008. ASA/ST AT User
North C lmlm‘.l,S. SAS Institute Inc
P H and Ravindran, 2007) \11&1(!»1“1 phytase enzyme in poultry nutrition A Re
/{t/g't”’( ; \CVICtW

ion 9 ) for vindow

fI\‘lk
Guide ver

R“}‘Ci
30 )S—

R. (
Technolog) 35

sical properties,

| —41.
cellular ind chemical ¢
(M. J. Swenson Edition).

onstituents ol blood In

SCHC.
( on ,'\{,”_:,\

.\m'z.'l
qwenson; 1.J, (19 70). Physi0l08

pDuke’s physi ology ol Domestic Animals. 0 Edn

pub]l\h ing associates Cornell University press: Thaca and London.

Thrope J- a0¢ 4 Beal J.D. 2001) \"v(‘l'hlh proteins meals and the effects of enzymes Pp: 125
143 in Enzymes in Farm Anl imal Nutr rition. M.R. Bedford and G G. Partridge, Eds. CABI
publishing Quu

wang 7.R., Qiao Y., Lu w.Q. and Li D E. (2005). Effects of enzyme SUJ pplementation -
mmxmmu numun di w\n bility, \\Nmm testin ‘l murphnl ogy and \H]d[llc atty acid
profiles 1n the hindgut nf broilers fed ‘wheat t-based diets- Poultry Science g4: 875 — 881

y G., Birtles M.J ’nd]hndr'l\\ w.H. (2004) [nfluence of phytase
on pulmnh nce, apparent nummll\“h}k
fed wheat- based diets

n V., Thomas
individua 11_\
ve tract measu Iret
»hosphorus.

of Pal
ass Qual ity. Int

1n combination,
gut mowholo
British Poultry S
m Ke ,rnel Cake anc
m'namrrm!mnm

wu Y.B., Ravidra
and xylanase, / or
gy In broiler

h\uu

76 — 84.
yn Fermentation
Wuasre

45:

| Rice Bra
Journal of

energy, ments and
containing cience

Yadi, P and Yana,

adequate 1V el of |
S. (2011). The influence
Product \Il\turc to the Broiler Carc
s1(2): 1 5-17.

ju:C C Gauthi
ean diet on broiler

ts of enzyme 1mlus10n

(2007). Effec
Technology 134: 2

jou P.W. S:
Feed Science

er C.C. and Chi
Animal

pertorm“mw

Resources
vu B., Wu S.T.. L
ina corn-soyb

_ 204,
raddeen, D-, Umar,

Y., Doma, U.D., Zah
s of Broiler Chicken Fed Dift
(9): 525-529.

.ss and Gut
[ of

A and ! Abubakar, SiB( (2014). Carca
fferent Energy Source. Iﬂl(’rmmmzu/ Journa

Yunusa,
Char acteristics

Poultry Science 13 (




