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are beneficial organisms. The prebiotic pol
feedstuffs (HIFs) are 1ot known. This study was conduclec
of xvlanase enzyme supplemented rice Jusk (RIH) on broiler chick
showed that replacement of maize with RH irrespective

xvlanase enzyme caused a reduction in feed intake and an increase
FCR. 1t was observed that birds fed dicl with 10% RI1 suppleme
out-performed birds fed dicls with 20 or 30% RIH supplemented wilh
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RH helped in increasing and improving protein. ¢
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vine xylanase enhanced the growth of beneficial
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30% inclusion) with supplementation of enz
microbes which resulted in inhibition or el

recommendedwhen RH are required as prebiotic souree !
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microbes. The result of the cost benefil analy.
host result of a beneficiary reduction in the cost

supplemented with xvlanase enzvine gave the
hest improved broiler performan

ce. The use of enzvines is therefore
in the gut of broilers.
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Introduction
Feed ingredients that are non-digestible or

stimulate the growth of limited number of
aut microbiota species are referred to as
prebiotics. it confers health benelits to is
host (Roberfroid 2007; Binns 2013). They
are oligosaccharides and polysaccharides
and function as a result of being resistant (o
gastric acidity and hydrolysis by
mammalian enzyme, case of fcrmentation
by intestinal microflora, and its ability to
selectively stimulate growth of intestinal
bacteria (Roberfroid, 2007; Bruggencate ¢/
al..2008). Reported examples of prebiotics
include  galactooligosaccherides  (GOS).
fructo-oligoaccharides (1°OS), soybcan

al microflora, diges

of low digestibility and selectively

tibility. broiler nutrition

oligosaccharides, isomalto-

oligosaccharides, inulinand lactulose
(Baurhoo e al., 2007). Others include
Xylo-oligosaccharides (XOS) which
consists of xylobiose and xylotriosc (Li ¢/
al.. 2008; Binns. 2013). Prebiotics aic
naturally found in fruits. vegetables.
bamboo. honcy and milk. [t can be
produced from xylan rich lignocellulosic
wastes.

Rice husk is a by-product in the rice-milling
industry with a lignocellulosic biomass and
dccounts forabout 40 mitlion metric 1onnes
of wastes [rom more than SO0 million
metric tonnes ol the world's annual paddy
rice production, Its composition 1s made ub
ol 15-20% oil, 12-16% protein. 6.3%
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effect of aplunase enzyme ‘/

Microbial modulating
. - : . of nutrients i = At the end of
ol igosaccharldcs, 35-55% ot her decreast of viscositys ‘:?ﬁ;it,lgzrformzmccs. 5@:‘ teplicate fr
carbohydrates and 7-10% silica and other and nHP"”ch /"Og_wr:uth Belgium: The & :u}é fandomly s
micro clements (Wang ¢/ al..2005). 1thasa i s supp.“Cf 12!/uclcd folfowing the s " bleeding thr
high phytate content which makes it pron® study Wi uln‘ Rescarch policy of the B “collection ©
(o rancidity, high in fibr¢ and contains @ ﬁuvfldl”f-;ﬁ (:tr'lt(]):in o Animal welfare and ¥ testinal tr
e nhibi e niversity ¢ e : !
trypsin inhibitor (Gallinget ot ul., 2004). it wl)\/ich adheres 10 the "Guide to the -,'m|crob|al P
i cntal Animal ¢ 'subscqueml>

are )
{ of Experim ‘ )
‘removed usi

of thesc churaclcrislics

Some hien.2
responsible for its limited us¢ in poultry Cau."an' ol e T G
' dicts but this Jimitation could be reduced Ca}'(t.i: l'(Cdn?qlga)
fla with enzyme supplcmenlation. [xogenous guide ;'ncs.
‘ i i Ex, erimental design
B microbial enzymes have long been uscdblo B_'/(;j o SIgH | dict - o
: of high fiber irds we :
| valuc g dictsin which rice lhusk was added at 10, 20. acgordmg 1
i Kalantar ef

-, improve the nutritiona
. dicts (Angelovicova el d o in the control dict.
Ravindran. 2007). Howe

no information on

/., 2005: Selle and r 5
ver. there is little or 30% replacing maiz . o
the prebiotics jzach of thes¢ diets was given \\./n'\ Aor
wed rice without 100 pPPM xylanasc cnzyme inafx

i \bination. Thus, there were 8

or
Five grams

potentials of enzyme supplemet i -
: % 2 a O , . Y od .y C(’I
bran in Chickens. Ihus. this study 18 2 factoria : ) e ¢ “ive '
designed 10 assess the effect of prebiotics (reatments cach wnh.8 replicate t‘,dgCS of 30 sterile unive
f'ron; rice bran on broiler chickens (in- birds. I'he cxpcrnmcn}al dicts were sterile wate
Vi) formulated 10 mect NRC (1994) nutricnt

requirements (or broiler, particular the

rccommcndations for Arbor Acrc strain,
jzach cxpcrimcntal trcatiment was fed wd-
Jibitum with its OWn dict for a period of five
live weight was recorded weekly
as' recorded daily i
ples collected overa

Materials and methods
Sourcing and management of birds
A total of onc (housand, ninc hundred and
(wenty (1,920) day old proiler chicks of
Arbor Acre strain purchascd from Yammly while feed intake W
Farm hatchery at llemona, Kwara State grams and excreta sai
ised for this experiment. The birds 72 hour period. Nutrient retention trial wis
an clectrically heated done at the third week of the feeding trial
d the experimental diet using a total collection method. Lxcretd
shown in Table 1. Xylanase enzymc used is samples were oven dried at 70°C. weighed
4 bacteria xylanasce feed enzyme (Nutrasc. and ground prior 10 chemical analysis. The
4-beta-xylanase) produced experimental dicts and excreta samples
cak down the were analyzed Tor their chemical
shorter constituents using the procedurces outlined
by AOAC (2008)."

inhibit
re incub

weeks.

were U
were housed in
battery cage and fe

Al
A to PDA anc

a pure endo-1.
Zfemperatu

by Bacillus subtilis 1o br
arabinoxylan fraction into
polysucchm'idc (xylose monomers) with a

Table 12 g__l)lll])!)_)iijl‘lll ul'g[lcrim_cnlnl diet (Mo}
Treaments SRR ' !
i

Ingredients ! 2 3 4 3 6 7 §
Mg S0 S0 A0 40 a0 A0 20 20 ;
l{:Tc Husk 0 0 W 20 20 10 30 and biocl
Xylanase (ppm) 2] 100 1] 100 0 ' '
: _ ao !
Basal ingredients A0 30 30 50 30 L() l_)() ‘_‘(’“ ’Berge,\’ S
sgeis ’ B o 5 30
‘Il‘.l_"l_. e i _I l‘)(l o IQ(_) 100 100 100 100 100
H.-‘\.vl((llj‘l\ (.m..lmhn..‘..L.-((;Mw- i, Co W o, sophean me T, palm ol 37 oyt -»..[».‘._._I_Q(_)_-
alte 0 25% methionines 0 287alvs g Y ! i A il e GRS 2 A
A llll"“\l'llv’]”)m'-lr:.'lrl ‘.I\\: H|~ e .n\‘5 \I:.umn P G2 T \Natmind seemiy contaniad the folluwing (|:.\,:,:m|'s";‘-' i :
LA o . Vb it KL ViE 11y 0y VIt K e Vi, K o Niconme Aend, $ g Cael? 3 \nc_q (R TRNEA
e 7 018, | 1 e ) ¢ Acnd, b og Cisamothenate Somy. Fe, 1000 AL 02y Cu
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Atthe end of the experi
i cplicate from Xperiment, 10 birds per
§ randomly SelcthgaCh treatment were
bleeding  through hand cuthanized by
{ : collection of gj the carotid artery for
estinal tract (GIT) 1o detem gastro-
microbial profil ,) to determine the
subsequent| e. The carcasses were
N us'y opened and the entire GIT
Bitexcised andlel aseptic techniques. It was
bicrop, jeiu the luminal contents of the
‘Caecl‘m.\d/ num, duodenum, ileum and
B i C;‘g c;)llccted and pooled together
" Kalantarge/ a/t 187 procedurf: described by
B otermine ! (_01.4). This was done to
o oroor aniqpopulatlon 'and pro‘ﬁle of
il flmgm sms present in the .brmlcr gut.
> grams of each sample was put mnto
Slcrflc universal bottle containing 100m! of
Slg‘nle water and shaken thoroughly. The
mixture was allowed to settle and the

e
o
R b

( ,

¢

llar. the '
a Sl supernatant decanted into separatc test
5 i Llfbc§: this serves as stock solution. Serial
i . |_hmons of the stock were made and 0.1ml
. aliquot was spread on Potato Dextrose Agar
. " (PDA) plate containing 1% streptomycin
k': ol (to lthbxt bacterial growth). The plates
o were incubated at room tempcrature (27~
"E ;':) U'i‘ﬂz‘ }l ) f(?r48 hours(Bcngma.rk. ZOOI)./\I‘Ter
g & incubation, representative fungal colonics
.y were picked from each plate and purified on
/ ; OIS 4. fresh PDA (for other fungi) an YPDA
" (Yeast Peptone Dextrose Agar) plates for
31 yeast. The purified isolates were transferred
=29 to PDA and YPDA slants incubated at room
2C temperature for 48 hours and stored at 4°C.
dentified according to

" The isolates were i
‘ihe scheme of Chio ¢/ al. (1994). In
isolation of Dbacteria, identification was
based on the basis of their Gram's reaction
-~ and biochemical tests with reference (0
Bergey's manual of determinative

. bacteriology.
The direct culturing of the samples was
¢ carried out by pipetting Imlofthedissolved
< sample in sterile distilled waler asceptically
* on sterile Petri-dishes. Pour plate technique

FARE
. A2y,

Aderibighe, Atteh and Okukpe

was used with the NA (Nutrient Agar) plates
incubated at 35°C for 2-3 days. Bacteria

were identified in their unique colonies.
They were subcultured by streaking out on
al cellson NA took 2-

Nutrient Agar. Bacteri
pure cultures

3 days at 35'C before their
were stored on slants containing Nutrient

agar for bacteria and later stored at 43C
These slants served as stock culture for
bacteria. Other tests were carried out t0
identify the morphological and biochemical
characteristics of the microbes such as
Gram's staining reaction, Spore staining.
motility test, catalase test, Voges-Proskauer
test, methyl-red test, starch hydrolysis.
casein hydrolysis, gelatin hydrolysis.
oxidase test, indole test, nitrate reduction.
sugar fermentation test, growth at different
temperature, NaCl concentration,
anacrobic growth, citrate utilization test,
hydrogen sulphide production. urease test,
acid production, sporulation test, growth in
liquid medium at varying temperature.
NaCl solution, and deamination of amino

acid test.
Cost-benefit analysis
s was carried out,

Cost-benefit analysi
taking into consideration the cost of maize,
rice husk and the enzyme (xylanase) as they

related to the performance of birds.

Sratistical anal) ysis
ed were subjected to two-

All Data collect

way analysis of variance (ANOVA) using

the PRO GLM (General Linear Model) of

SAS (2008) at 5% level of significance. All
means were

significantly different
separated using the Duncan's Multiple

Range Testof the same software package.

Results

Table 2 shows the effects of dictary levels of

rice husk (RI) with or without enzymc
supplementation on the performance of
broilers. Increase in dietary levels of RH
from 0% to 30% had a significant effects on
the feed intake, Weight gain and feed

8 o8
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Microbi .
bial modulating effect of xylanase enzyne

COnVCrsiOn rati
& t .
birds fed th Y (p<0._05). Feed intake by 20% or 30% RH(p<0.05). Feed gain ralio “Table 4: Cost be
e control diet B . : 5 xs _supplementation
lower than tho ts was significantly of birds fed the control was significantly L
dietary levels ?C of birds fed diets with lower than those of birds fed with dictary !
by birds r‘bio RH (p<0.05). Feed intake levels of RH (p<0.05). Feed gain ratio by |
S{gniﬁcq lu ~diet with 30% RH was birds fed diet with 30% rice husk was ERESGS
diets antly higher than those of birds fed significantly higher than thosc of birds fed " % "'Source of variati
Wei hw“h. 10% or 20% RH (p<0.05). diets with 10% or 20% RH (p<0.05). Thus 'E,r_lﬂ,m_cirﬂ"‘_"'
& ight gain by birds fed the control diet birds fed the control diet had better feed ’:0"' :”C:US';"”O
as significantly higher than those of birds conversion ratio. Enzyme supplementation-” o orie inelusion
fed with di Ny ot X 8 ke (| Non- Inclusion 2(
) ietary levels of RH (p<0.05). had significant decreased effects on Feed” i Non- Inclusion 3
Blrds fed diet with 10% RH gained morc intake and Feed/gain ration but significant fnclusion n
weight than those of birds fed diets with increased effect on the weight gain “Inclusion
(p<0.05).

|
Inclusion 2
3

anasc supplcmcn(aﬁon on

Table 2: Effects of dietary levels of rice husk (RH) with or without xyl T
irifable 5 showstk

performance and nutrient retention of broilers (0-5wks) )
RH (%) Feed Weight gain ~ FCR Crude Crude Ether - RH with o
consumed (g/bird/day) protein fibre extract supplementatics
.. | gg/bir;!/dny)_r il %o %o (% cxprcsscd in per
0 55.10° 32.60° |.70_ ) 83.10" 73.80° 74.30" )i bro“ers e

10 57.20" 27.60" 2.10°¢ 69.20" 63.60" 57.40° g s ANeIed
20 56.90° 25.30¢ 2300  59.00° 61.60%  56.90° ffror 0 to 30%
30 58.90" 23.80" 2.50" 55.60° 59.20° 54.70" Authe heart, prover
SE o2l Tae b (032 0035 089 0.95 1.52 eck, wings, cn
Enzyme 3 T 6 B and breast weig
supplementation ¢‘shanks and
(ES)(ppm) : . : . " . i:However, there
0 57.40° 26.20 220 6270 60.70"  58.10 the weights of
100 56.70 28.50° 2.00 70.80° 68.50° 63.50° i plcen (p<0 05
SEM:* 0.15 022 0.02 0.63 0.67 1.07 i .
RH x ES 0.1399 0.0015 0.0204 S NS NS the control dic
h‘{*e‘h—lnm meatts W T i Merent supersenpis ilr':\—':ﬂl_llﬁam-:h‘l_l‘cl—\;n[p\'O 03). Nn- ot significant. N Sficant; RIT Rice sk 1S I8 than birds fed d
Jnzvme supplemetaiion and comparable
Table 3: The detail of Interaction on Crude Protein N T ) k : with 10% or
Dietary rice husk supplementation (%) i 1 weight of bi

gs (looppm) 20 1® ég 9e gs ~d 2(5) 54 ) il’respective of
i ) e i .(p>0.05).'l heal

L "SO*Q*——’-“‘—ZS—'L" '*"*‘—“—EZL L fed:the control ¢

than thosc of
% (p<0.05). Abda
diets with RH
comparable (p>

percentage increase in the cost of raising
1K g broiler with 10% RH inclusion without
enzyme supplementation recording the
highest cost of raising 1Kg broiler as.
compared to the control diet. This shows
that birds on cnzyme supplemented 10%:3
RH diet were able to produce I kg of meatat=g
a reduced cost when compared 10 the i

Table 4 shows cost benefit analysis for
replacing Maize with RH with or without
cnzyme supplementation. The pereentage
reduction to raise 1kg of broiler occurred at
0% RH inclusion level with enzyme
supplementation. The percentage reduction
was 4.35% as compared to the control diet.
The other treatments with or without
enzyme supplemcm;\lion lead 1o a control.

higher than tho:
{p<0.05). Sple
with 20% R

fed diets with |
There wereno¢
supplementatic
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4 gain-ratio j5

ignificantly s
with dietary
jain ratio-by"
¢ husk wasia%gl
of birds fed |\
0.05). Thus,

205}

'cts on Fe_e.d\»x%
it significantys ?";
reight gain

lentation.on

Ether
extract
%o

58.10° °
63.50°
1.07
_ NS ;g
husk: IS

ording th
broilers @
This shows!
rented 10%i

Aderibighe, Atteh and Okukpe

Tﬂl)l[‘ 4: c
+ Cost bhe
sup LDhenefit analysi
Supplementation 1SS for replacing maize with rice husk (RH) with or without enzYm¢
Costof Percentage AA(Fsrroif?l:niiciﬂnzﬁlp"“'"."'gt
producing/kg reduction to kg of Broilers reduction to
(N) raise IKgof  (N) raise 1kg of
Source of variation el e
%‘w See—————————— RS o -
on- o 2
\'m’:- :ndus?o" 0 111.49 0.00 195.11 0.00
e s 105.49 5.69 241.83 2381
\-IOH- Inclusion 20 : 99.5 12.05 232.83 -19.33
I'(”.‘“ Inclusion 30 93.49 16,14 239.33 .22.67
mluw)n 0 114.49 2.62 186.62 4.35
Inclusion 10 10 ‘49 2.69 205.05 -5.09
Inclusion 20 8. 8.77 221.05 -13.48
Inclusion 30 4{;)%13 13.20 236.5 it
: . —
There was decreased

Table 5 shows the effects of dietary levels of
RH with or without enzyme
supplementation on organs and body parts
expressed in percentage live body weightof
broilers. Increase in dictary levels of RH
fiom 0 to 30% had no significant effect on
the heart, proventriculus, bursa of fabricius,
neck, wings, crop, full and empty gizzard,
and breast weights, liver, head, drumstick,
shanks and thighs weights (p>0.05).
r, there were significant effccts on
the weights of Back, Abdominal fat and
Spleen (p<0.05). Back weight of birds fed
the control diet was significantly higher
than birds fed diet with 30% RH (p<0.05),
and comparable with those of birds fed diets
with 10% or 20% RH(p>0.05). Back
weight of birds fed diets with RH
irrespective of levels were comparable
(p>0.05). The abdominal fat weight of birds
fed the control diet was significantly higher
than thosc of birds fed dicts with RH
(p<0.05). Abdominal fat weight of birds fed
diets with RH irrespective of levels were
comparable (p>0.05). Weight of spleen for
birds fed the control diet was significantly
higher than those of birds fed diets with RH
(p<0.05). Spleen weight for birds fed dict
with 20% RH was comparable with those
ied diets with 10% and 30% RH (p>0.05).
There were no significant effects of enzyme
parametcrs

Howeve

supplementation on all the

except for spleen.
significant effect by enzyme

supplemen[arion on the wciglu.of‘splccn
(p<0.05). There was no significant
interaction between inclusion of enzymes
and dietary levels of R on all the
paramelers(p>0.05).

Table6s
RH with or
supplemcntation

without enzyme
on the microbial gut
profile of broilers. Increase in dietary levels
of RH from 0% to 30% had significant
effects on the TVC, TCC, LBC, FC, and pH
(p<0.05), but no significant eftect for FCC
(p>0.05). TVC for birds the control diets
was significantly lower than birds fed diet
with 20% RH (p<0.05), and comparable
with those of birds fed diets with 10% or
30% RH (p>0.05). TVC for birds fed diets
with rice husk irrespective of levels were
comparable (p>0.05). TCC for birds fed
control diet and birds fed diet with 10% RH
were comparable (p>0.05), but
significontly lower than those fed diets with
20% or 30% RH (p<0.05). TCC for birds
fed diets with RH irrespective of levels
were comparable (p>0.05). LRBC for birds
fed control diet was significantly lower than
those of birds fed diets with 10% or 20%
RH (p<0.05), but comparable with birds fed
diet with 30% RH (p<0.05). I.BC for birds
fed diets with rice husk irrespective of

hows the effects of dietary levelsof

X de 2t
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levels were -

birds the contmparable (p>0.05). FC for

- .rol diets was signifi ’
er than birds fed diet withgzo:’/cfr;l”gl

(p<0.0
b;:rds ?c)d a(?d COm_parabIe with those of
50 05), F 1ets w!th 10% or 30% RH
RH wa s C for birds fed diet with 20%
birds st'gnlﬁcamly higher than those of
RI( <Oed diets with 10% or 30%
dietz d.0§). pH for birds fed the control
" nd birds fed diet with 20% RH was
mparable (p>0.05), but significantly

RH*ES ) N

Total Viable Counts (TVC). Total Coliform

Table 7 shows the effects of dietary levels of

RH with or without enzyme
supplementation on the summary of the
ileum and

identified fungi in the crop,
caecum pooled together. [ncrease in dietary

levels of rice husk from 0 to 30% had no
effect on both the number of beneficial
fungi and the pathogenic/opportunistic
fungi identified in the gut of the birds.
Saccharomyces cerevisiae Was the only
beneficial fungus identified in the gut of
bird fed the control diet and those birds fed
diets with dietary levels of RH. Four species
of opponunistic/pathogenic fungi namely:
Fusarium solani, Rhizopus stolonifer.
Aspergillus niger and Aspergillus flavus
were identified in the gut of birds fed the
_ control diet and those birds fed diets with
dietary levels of RH. Enzyme

supplementation of the dietary levels of RH

had increase effect on the number of

beneficial fungi identified and a decrease
effect on the number of the

X

form Comts (

T 2 R R

Aderibigbe, Atteh and Okukpe

lower than those birds fed diets with 10% or
30% RH (p<0.05). pH for birds fed diets
with RH irrespective of levels were
comparable (p>0,05). Enzyme
supplementation had no significant cffects
on all the parameters (p>0.05), except

significant decreased effect on th? FCC
(p<0.05). There was no significant
enzyme

between
and dietary levels of rice
TCC, FCC.LBC.FC and

interaction
supplementation
husk on the TVC.

H (p>0.05) '
Table 6: Effects of dietary levels of rice husk (RH) with nrrv)vnbnul enzyme !npplrmenlztinn on the microbial gul

__profile of broilers. et

Tve T FCC L.BC FC pll
W_—U_‘_’Mml 107cfu/ml 107¢fu/m] 107cf/ml) Y7L M —
O—L_'! 58" 47" 24 13 18" 55"
ig 6.5" 53 1.7 71 8 i s:* :5
10 65" A 7 T Ts 57
5 0.33 0.26 0.3 018 0.17 004
Enzyme (100ppm)
Ommt e 6.2 26° 1.0 1.0 5.7
100 6.6 1.2" 2.9 1.9 5.7
SE 0.24 0.26 0.13 0.12 0.03 B

—s NS NS _ S NS NS _

¢ A C unts (FC)

e
C). Lactobacillus Counts (LBC) and Fungr Cox

opponunistic/pathogenic fungi identified
in the gut of the birds. Two beneficial fungi
species were identified in the gut of those
birds fed diets with enzyme supplemented
dietary levels of RH namely: Penicilium
chrysogenum and Saccharomyces
cerevisiae while birds fed the control diet
with enzyme supplementation had only
Saccharomyces  cerevisiae identified in
their gut. In the gut of birds fed the control
diet with enzyme supplementation the
number of pathogenic fungi identified were
still four species same as those fed the
control diet without enzyme
supplementation but the number of
pathogenic fungi identified in the gut of
birds fed diet with 10%RH with enzyme
supplementation had reduced to two
species; (Fusarium solani and Rhizopus
stolonifer) while Rhizopus stolonifer was
the only opportunuistic/pathogenic fungus
identified in the gut of those birds fed diets

with20 0r 30%RH.
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Fungi
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Aspergillus mge’

Aspergillies miger.

e gnlruinlulmnl tract of hroiler ¢

Beneficial Bur,lcri;

Rucillus subtills

Bacillus subtilis

Bucillus subtilts
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Bacterin _ _
“F. coli
Streptocaccus 5P
Staphvlococcus 5p
£ coli
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Sraphylococcus
sp Clostridium 5p
E. colu.
Streptococcs Sp
Staphylococclis
K72 Clostricdiunt Spp.
Campylobacter.

Control .
Saccharomvees
cerevisiue stolonifer. Aspergillus Nger
10% Aspergillus flavus
Yo : pery
Saccharomyces Fusarium colant. Khizopus
cerevisiae siolonifer
1spergillus flavus
2%, )
20% Saccharomvees Jeusurium solant Rhizopus
cerevisiae cinlonifer
1spergillus flavus
30% Saccharomycees [usariunt soluni. Rhizop;
stolonifer .

cerevisiae

With ;n/\ me

Aspergillus niger.

/ !.\‘/)ur_wllm Slavus

Fusartm solant Rhi.
Jspergillus nige!

Salmaonello sp

/5 colt

Streptococcts S
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sp.C ~lostridium Spp-
Campylobacter.
Salmonellaspp.____
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I

. coli and

Bacillus subtilis and

Lactohacillus sp Streptococcus S

opns

Control Saccharomyees
cerevisine iolonifer
.’.\'/)ulg1//1:‘\',/1111'1:.\'
10% Penictlium Fusarium solani. Rhizopus Bacillus subtilis. Streptococcs sp
chrysogenun stolonifer Lactobacillus sp and
Saccharomyees Bifidobacterint
cerevisiae . "
20% Penictlium Rizopus stolomfer Bacillus sublilis. E. coli and
chirysogenun. Lactobacillus sp and  Sneptococcs S
Saccharomyces Bifidobacterium
cerevisiac
30% Penicilium Rhizopus stolonifer Bacillus subtilis. Streplococcits sp
chrysogenum, Lactobacillus sp and
Succharomyces Bifidobacterium
_cerevisiae
identified (E. coli, Strepltococcus,

Table 7 shows the effects of dietary levels of
RH with or without enzyme
supplementation on the summary of the
identified bacteria in the crop, ileum and
caecum pooled together. Increase in dietary
levels of RH from 0 to 30% had no effecton
the number of beneficial bacteria identified
(Bacillus subtilis: was the only one found)
while the pathogenic bacteria identified
were increasing in number as dictary level
of RH was also increasing. Three genera of
pathogenic bacteria were identified in the
gut of birds fed the control diet namely: £.
coli. Streptococcus Sp and Staphvlococcus
sp. In the gut of birds fed diet with 10% RH,
four genera of pathogenic bacteria werc

Staphylococcus and Clostridium species).
In the gut of those birds fed diets with 20 or
30% RH six genera of pathogenic bacteria
identified namely: E. coli,

were
Streptococcus, Staphylococcus.
Clostridium. Campylobacter and
Salmonella species. Enzyme

fthe dietary levels of RH

had increase cffect on the number of
beneficial bacterial identified and a reduced
effect on the number of the pathogenic
bacteria identified. Two beneticial bacteria
genera were identified in the gut of bird fed
the enzyme supplemented control diet
namely; Bacillus sp. and Lactobacillus sp.
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respectively. For birdscnf“md g
supplemented ' ed the enzyme
pathogenic b control diet the number of
(E. co?i a Cd i e e 4
the Co(xnx Slrep(ococcus sp) compared to
ol itrol - diet without enzyme
l:]P Cm.cnmtlon, “The number of
ﬁ?:d;’&f,"cglcibaclc.ria identified in the gut of
ﬂllpplcg dI’Cl. with 20% RH with enzyme
Swpm:zr?t.dt?on were two (2): (E. c"()/i and
4 occus sp. ) while those of birds fed
iets with 10 or 30% RH with enzyme
supplementation was one (1);
(Streptococcus sp yrespectively.

Discussion

The significant improveme
the group fed enzym¢ supplemented diets
may be due to the ability of the birds to

utilize the dietary fibre and other putrients
ctivities of the

in the feed due to the a
enzyme. This made it possible for birds fed
enzyme supplementcd diets to consume
less feed, yet their energy requirement was
met, converted feed efficiently and had a
better feed conversion ratio. This result is
in agreement with the findings of Nadeem
etal. (2005) who reported that reduction of
feed intake was due to enhancement of
. feed, digestibility and nutrient availability.
Birds are able fO meet their energy
requirement faster than when diets are not
supplementcd with enzymes (l.ee ¢/ al.
2010). Marquardt ¢/ al. (1994) also
reported that the ability of the birds to
facilitate access of enzymes 10 intracellular
starch granules, proteins and other
nutrients by preaking down otherwise
intact bonds between non-starch
polysacchm'ides was the reason for better
performance in birds fed enzymc¢
supplemented diets. Bedford (2000)

reported that high digesta viscosity causcs

nts observed in

Aderibighe, Atteh and Okukpe

nd slows the rat¢ of
2

reduced feed digestion 2
Lee e/ al. (2

nutrient absorption and
reported that enzymes
viscosity induced by the Pr
molecular weight
polysacchnrides,

The significant decline 10 pcrf'ormzmcc as
ased can be

the dietary jevel of RH incre
attributed 10 dccrcascd mcmbohmbk

energy and increased dietary fibre 1P the
diets as the inclusion level of RH increascd.
Wuetal. (2004) reponcd that the chickcn 1S
known to be especially sensitive 0 dictary
energy concentration and Yunusa et al
(2014) report sensitivity of chicken to
dietary fibre in feed. Also. l_he_dvgcam
viscosity is knowh to increase with increase
in fibre level and Montagn¢ ot al. (2003)

ed that high digesta viscosity causcd
which

esence o
non->s

report

feed digestion to reducet i

subsequcmly slow down the ratc of nutrient

absorption. N
entage cost of raising

This reduction in perc

1Kg of broilers at 0% RH inclusion
with enzyme€ supplementation was due to
faster growth rate of broilers by enzyme
supplemcntation at this inclusion level. The
percentage increase in cost of producing
1Kg broiler in enzyme supplemented diets
can be attributed to the cxtra cost of feed
enzyme incurred. While others without
enzyme supplemenu\tion was due to poor
feed conversion ratio of the birds which
may be as a resultof poor nutrient retention.
This partially supports onc of the reasons
given by Hosamani ef al. (2001) which was
that profit increased duc to faster growth
rate of broilers by enzym¢ supplementation
but was not in accordancc with low feed
as the feed might not be readily
y the birds thereby leading toO
more quantity of feed
fproduclim.

level

cost
digestible b
consumption of
lcading to higher costo
The significant reduction with increased
dictary RH in protein retention in the

interaction with enzyme and trcatment




across all tr

e b; E“]CQWrtcfi;:(l:\(;s dci;)tum have been
ikisk K s ary ﬁbrc fevel
et Hnd.crcd the digestion and
()l"‘T““_O"V of crude protein in the diets.
- adunjoyc and Ojebiyi (2010) reported 4
similar effect when RH was fed with or
“‘”hOUl cnzyme 10 broiler chickens. The
cause was attributed to high fibre in the

diets. Bezkorovainy (2001) also reported

that high fibre diets reduced digestibility of
”_10 diets stating that birds are sensitive 0
Ubrc contentof the feed. -

Effect of enzyme action which might have
acted on the fibre content of the feed t0
improve the nutritional valuc might be the
rcason for groups fed enzyme
Supplcmcmcd dicts having a better nutrient
retention than groups without enzyme
s‘upplemcmation. Angelovicova et al.
(2005), Khan e/ al. (2006) and Oladunjoy¢
and Ojebiyi (20 10) reported thal the use of
exogenous microbial enzymes improve
the nutritional value of high fiber diets.
Reid and Robert (2002) stated that the use
ofexogenous microbial enzymes improved
nutrient digestibilily, destroy anti-
nutritional factors and manipulate gut flora

population s well as supplemcnting

endogenous enzymes.
Significant reduction
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
husk increased. This agrees with the work
of Koong ¢/ al. (1985) and Hosscini-
Vashan ef al. (2010) who reported that high
dietary fibre (feed diluents) decrease

putrient utilization in monogastric.

The significantly higher percentage weight
in diets without cnzyme
be as a result of
¢l which indicated

in the crude protein

of spleen N
wpplmmmmion could
higher haemoglobin lev
ction of higher red blood cell in dicts
pplementation a5 the
involve in the

produ
without enzyme su
spleen is known to
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of blood cells
2016). The higher
of spleen in group fed

0% rice husk diets could be as @ result of
relatively higher haemoglobin jevel and
signiﬁcantly higher white blood cells as

er diets as spl '
. the production and

to be involved 10 uctiof
. The sngmhcnmly
'abdominal fatin

RH based dicts a5 compared to diet with 0%

RH inclusion level might be as a rcs'ull of
high jevel of fibre which acts as diluent
thereby pr

cventing CXEess fat deposition ?n
the body © - the animals. This is I
ngrcemcnt with Duke (19806) and Oyawoye
and Nelson

(1999) who reported that
feeds, becausc of

produclion and removal

(Okukpe ¢/ al.,
ercentage weight

remo
Jower percentag

their lower

fibrous a C
content and availability of energy tend to
promote petter carcasses with higher lean

tand lower fat contents.
ion at 0% RH inclusion level

igniﬁcanlly (P<0.05) lower
condition has been
reported bY Hertland ¢/ al. (2005) 10 aid
digestion. This may be the reason why birds
fed enzyme supplcmentcd 0% Ri1dict hada
better performance than other diets.
[ nzyme supplcmentalion resulted to 2
significant lower faecal coliform count and
numerical higher Lactobacillus
population (Jorgensen ¢/ al., 1996
Montagne ¢/ al., 2003). This could be a
pointer to the prebiotic property of RH us
Lactobacillus population increased (0
significantly reduce the faecal coliform

mea
[inzymc¢ inclus
resulted in @S
pH value. Acidic

a

count.

The significal
rice husk on TCCand LBC can be attributed
to the prebiotic propertics of RH as those
with RH had a similar TCC and LBC value
which was significantly higher than the
control dict. Although RH inclusion
resulted o a higher TCC, there was a
numerical decrease in the FCC and a

significant increase in the LBC of groups
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The similar pH | rice husk inclusion).
whi PH in groups fe : r
ich was higher t| ps fed rice husk
diet might b 'an that of 0% rice husk
R $ e the reason for b A
utilization in the 0% r or better nutrient
condition has been o rice husk dgct asacidic
(Yadi-‘and Yan rc’l)Jorth ‘Oal.ddigcs[ion
Ofongo‘ 2013) ; |-0H: Ohimain and
by Hertland er 07015(1997”0""“”'“
Smtes: ‘Pl . (2005) reported that
: particles, such as those
FOTOVIde.d by the fibrous feeds; remain
S L the upper part of the GIT and as
f]uch, birds with lower pH (more acidic) in
d’iiels'f:e; part of the GIT will be able to
h'cl nd utilize fibre more than those with
igher pH. Mabelebele ¢/ al, (2014)
reported that lower pH valuc of crop and
glzgard in Venda chickens as compared to
broilers may be the reason why indigenous
chickens tend to digest fibre better than
broiler chickens. The significantly higher
value for fungi count in the groups ted 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
presence Of starch; the development of a
good mold fungus produces the enzyme

cellulase spurred in large quantities thatcan
be used to remodel and lower crude fiber

(Adams, 1993). Thrope and Beal (2001),
supported by Li et al. (2008) reported that

cellulase is an cnzyme that can decide B
glycosides bond (1.4) on cellulose and
Binns (2013) concluded that high
population of fungus can increase the crude
protein content of the substrate as the mold
is a source of single cell protein. This may
be the rcason behind 20% rice husk
inclusion having similar protein retention

as 10% rice husk inclusion level.

Conclusion
The study showed
maize with Rice't Jusk

that replacement of
ir'rcspccliveot‘lcvcls

P N
AT

Aderibighe, Atteh and Okukpe

h 100ppm xylanus¢
duction in feed intake
ht gain and bettcr
ers, it is observed
with 10% RH

supplemented  wit
enzyme caused a re
and an increase in weig
FCR. In all these paramet
that birds fed diet

supplemented with xylanase gnzyme oul-
perf'ormcd birds fed dicts with 20 or 30%
RH supplcmentcd with xylanase enzyme
and closer to the birds fed the control diet
which was with petter FCR. It can be
deduced that enzyme supplemcnmlion of
RH helped in increasing and improving
protein, cther cxtract and fibre
digeslibilitics. The result obtained for the

weights of vital organs in this trial shpwcd
d health conditions

that the birds were in goo
during the trial period. The result of
identification of microbes (Fungi and

d that dictary

Bacteria) in this study showe . |
Jevels of RH (10,200r 30% inclusion) with

supplcmcnlz\lion of enzym¢e xylanase
enhanced the growth of beneficial microbes
which resulted in inhibition or elimination
of the oppor(unistic/pathogenic microbces.
The result of the cost benefit analysis also
showed that 10% inclusion level of Rice
Husk supplcmcnlcd with xvianase enzyme
gave the pest result of a beneficiary
reduction in the cost of production with the
best improved broiler performance.
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