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ABSTRACT________________________________________________________________________

The effect of dietary supplementation of a commercial multi-enzyme complex (Avizyme 
1500™) on the performance and nutrient digestibility by broiler finishers was investigated. A total 
of 120 d-old broiler chickens was assigned to four treatments each having two replicates of 15 
birds in a 2 x 2 factorial block design. Avizyme was-incorporated into the finisher diets at 
inclusion levels of 0 (high and lowfibre diets), 1.0 and 2.0g/Kg diets in diets 1-4 respectively. The 
study covered the finisher phase (4-8 week period). Results obtained indicated that incorporation 
of Avizyme up to 2.0g/Kg diet into broiler finisher diet produced no significant (P > 0.05) effects 
on average daily feed intake and feed conversion efficiency of the birds but depressed daily 
weight gain (P < 0.05). The average final body weight followed the same trend as the daily 
weight gain, as the birds fed control diet and diet containing 1 g/kg Avizyme did best (P < 0.05). 
The digestibility of nutrients did not differ significantly (P > 0.05) among treatments. Birds on the 
control diet used nutrients better than the rest treatments. The haematological parameters such 
as Packed Cell Volume (PCV), Haemoglobin (Hb), White Blood Cell (WBC), Mean Corpuscular 
Haemoglobin (MCH), and Mean Corpuscular Haemoglobin Concentration (MCHC) except for 
Red Blood Corpuscles (RBC) did not differ (P > 0.05) among treatments. Dressing percentage, 
cut-up parts and weight of organs expressed as a percentage of body weight did not differ 
significantly (P > .0.05). The results of this study showed that the inclusion of 1 g/ka of the 
enzyme mixture into broiler finisher diet did not show any adverse effect on the performance and 
blood parameters of the broiler chickens. The 1 g/kg level of inclusion of enzyme in the diet 
appears to be most beneficial to the farmer in view of its relatively better results.

Key words: multi-enzyme mixture supplementation, broiler, performance, growth, blood profile, 
and carcass characteristics

INTRODUCTION
Cereals provide the bulk of the energy in 

poultry diets. However the presence of high 
non-starch polysaccharides in these cereals 
has been implicated in the formation of viscous 
digesta leading to reduced nutrient utilization 
efficiency in birds (Bedford, 1995; Graham, 
1996). Fungal enzymes have been reported 
useful in enhancing the nutritive value of 
livestock feed ingredients (Onifade and 
Babatunde, 1996, Abu et al., 1998, Onifade et 
al, 1999, Onilude and Oso, 1999, Abu et al., 
2000, Afolabi et at., 2007). Various attempts 
have also been made to improve the nutritional 
value of high polysaccharide containing feeds 
by the addition of exogenous feed enzymes 
(Bedford, 1995; Fuente et al., 1995). Xylanases 
act as fiber degrading enzymes thereby 
allowing the bird’s own enzymes greater 
access to the nutrients (Graham, 1996). Feed 
grade mannanase enzymes have also been 
reported to improve performance of birds fed

palm kernel based diets (Abu et al., 2009a, Abu 
et al., 2009b) Proteases present in commercial 
enzymes have been found to degrade soybean 
proteins and the trypsin inhibitors, lectins and 
antigenic proteins present in soybean (Graham, 
1996). In addition no nutritional or 
physiologically harmful effects have been 
reported on animals fed feeds supplemented 
with commercial enzymes (Hotten, 1991). The 
inclusion of multi-enzyme preparations in 
livestock feeds maximizes the release of 
protein from the aleurone layer of cereals 
(Mulder et al., 1991). Most promising enzymes 
are those that are capable of degrading 
structura! carbohydrates, such as Cellulose and 
lignin, modification of proteins and utilization of 
phosphorus from complex compounds (Joskel 
et al., 1996). The optimal and judicious use 
commercial enzymes in feeds may therefore be 
a major factor for consideration in attaining high 
profitability in the poultry industry. This 
experiment was conducted to evaluate the
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effects of Avizyme 1500®, a commercial 
enzyme, on the growth parameter indices and 
cost of production of finisher broilers,

MATERIAL AND METHODS 
Site of Experiment

This study was conducted at the University 
of Maiduguri Teaching and Research Farm, 
Nigeria. The location is latitude 11° 15' N and 
longitude 30° 5' on an altitude of 345m above 
sea level. It is in the semi-arid zone of Nigeria, 
characterized by hot and dry climates and short 
duration of erratic annual rainfall of between 3- 
4 months. It has a long dry season and rainfall 
varies from 150-160mm with ambient 
temperature in December-January ranging from 
15°C to 19°C and high by March to June, 
ranging from 33°C to 43°C and low relative 
humidity ranging from 5% to 43.5% (Alaku, 
1983).

Animais and diets
One hundred and twenty Hybro day-old 

broiler chicks were fed on a commercial Starter 
diet for four weeks. The chicks were then 
randomiy allotted to four groups of 30 chicks 
per treatment with each having two replicates 
of 15 birds per replicate. The birds were place 
in identical pens (1.55 x 1.30x 1.13m) in an 
open-sided poultry house. The chicks were fed 
ad libitum a Standard commercial diet for four 
weeks. Four diets were formulated each 
representing a treatment. Diet 1 (treatment 1) 
was the positive control. Diet 2, 50% of maize 
was replaced by maize offal (negative control 
diet). Diets 3 and 4 had 50% of maize replaced 
by maize offal and Avizyme 1500™ (Finnfeeds 
International Ltd., Marlborough, Wiltshire, UK) 
added at 1 and 2g/Kg, respectively. Avizyme 
1500™ contained the following activities, 
xylanase (I.U.B No. EC 3.2.1.18) 300 pg/g; 
(I.U.B No. EC 3.4.24.20) protease 4000u/g and 
amylase (I.U.B No. EC 3.2.1.1) 400u/g.

Parameters Assessed
Feed intake and body weight changes were 

measured daily and weekly respectively for four 
weeks. Feed conversion ratio was calculated 
based on the values obtained from the feed 
intake and body weight gain. The costs of the 
feed ingredients used were calculated based 
on the prevailing market prices. At the end of 
the feeding trial, three birds close to the 
respective treatment means were randomiy 
selected from each replicate and blood 
samples were collected from the jugular veins. 
The birds were then starved of feed for 12 hr to 
allow for post-absorptive conditioning after 
which they were slaughtered by rapid

severance of the trachea and esophagus aiong 
the large blood vessels of the neck as 
described by Gill, (1991). The slaughtered birds 
were hung upside down to allow bleeding-cut. 
The birds were scalded for 10 minutes. 
defeathered and carcass cut up and the 
internal organs weighed fresh. The slaughterea 
weights, dressed weight, weight of internai 
organs were recorded immediately.

Chemical and Statistical Analyses
The diets were chemically analyzed for 

pro/imate composition by methods of AOAC 
(1994). All the data collected, except so 
indicated, were subjected to analysis of 
variance (ANOVA) and means were separated 
using Duncan’s Multiple Range Test Duncan, 
(1955).

RESULTS AND DISCUSSION
Table 1 showed the composition of the 

experimental diets. The major fiber sources 
were maize offal (except for diet 1 without 
maize offal) and wheat offal while the major 
plant protein source was full fat soybean. 
Fishmeal and blood meal supplied protein of 
animal origin. The replacement of 50% maize in 
the diet with maize offal did not seem to alter 
appreciably the crude protein and the energy 
levels of the diets. These nutrient levels 
therefore met the requirements of broiler 
chickens (ARC, 1975). Flowever, the crude 
fiber level in the diets rose from 3.72% to 6.5% 
when compared with the control diet. The 
quantity of protein in each diet did not seem to 
vary. Flowever the protein quality is expected to 
differ as maize has a superior protein quality 
when compared to maize offal.

Feed intake, Body weight, Feed conversion
Table 2 showed the performance of the 

chickens. The daily feed intake was not 
affected (P > 0.05) in all the diets.
Supplementation with or without enzyme 
therefore had no effect on feed intake. This 
finding was contrary the findings that addition of 
amylase and protease enzymes to diets 
produces a significant decrease in the feed 
intake (Collier and Flardy, 1986; Inborr and 
Ogle, 1988; Ogbonna et a/., 1996). In spite of 
the high fiber level of diet 2 a reduced feed 
intake was not observed as report indicate that 
increased fiber level in the diet reduces feed 
intake as a result of dilution of energy of such 
diet. The feed intake varied between 108.1 and 
112.5g/bird/day. Birds fed the positive control 
diet had the best feed conversion ratio, which 
was significant to other diets. The FCR values 
obtained in this study were however better than
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those reported by Faniyi (1997) when mango 
seed kernel based diets w ere  fed to broilers but 
the values were com parable to those reported 
by Fanimo et al., 1998. The inclusion o f the 
enzym e at 2g/Kg depressed daily we ight gain 
when compared to values obtained in the other 
treatm ents. Inclusion o f the enzym e at 1 g/kg 
diet improved sign ificantly (P < 0.05) the final 
body w e ight o f birds on high fiber d iets but not 
at 2g/kg inclusion rate but s im ilar to the control 
(P> 0.05. Inborr and Bedford (1994) reported a 
linear im provem ent in live w e igh t gain and feed 
conversion effic iency in birds w ith increased 
levels o f enzym es (Avizym e SX) addition 
contrary to the results obtained in this study. 
High fiber sign ificantly (P < 0.05) depressed 
body weight gain o f birds but addition o f 
enzyme at 1 g/kg d iet did not (P > 0.05) when 
compared with norm al fibe r diet. However 
supplem entation o f high fibe r d iet w ith enzyme 
at 2g/kg d iet further reduced final body weight 
even when com pared w ith high fiber 
unsupplem ented diet (treatm ent 2). The body 
weight gains recorded in treatm ents 1, 2, and 3 
were sim ilar to those reported by Esonu et at., 
1999 but differ from  those reported by Nworgu 
and Egbunike (1999) in broilers fed soybean 
based diets.

Nutrient D igestib ility
The apparent d igestib ility o f nutrients is 

presented in Table 3. DM d igestib ility w as 90.0, 
97.0, 97.0 and 96.0%  fo r treatm ents 1-4 
respectively. There w as no sign ificant (P > 
0.05) d ifference in these values. The 
Observation is how ever contrary to that of 
M aquardt et al. (1996) who observed 
otherwise. Crude prote in d igestib ility did not 
differ (P > 0.05) among treatm ents. Treatm ent 
effects did not affect dry matter, crude fiber, 
and crude protein (P > 0.05) retentions. This is 
contrary to reports that the addition of 
exogenous feed enzym es im proves the nutrient 
extraction effic iency o f the chicken (Bedford, 
1995; Fuente et al., 1995). It may be safe to 
conclude that the addition o f the exogenous 
enzym e in this experim ent did not elicit the 
desired response possibly because o f the 
nature o f and type o f cereal (m aize) and cereal 
by-product (m aize offal) used in this 
experiment. How ever e ther extract, ash and 
nitrogen free extract were s ign ificantly affected 
(P < 0.05).

Mortality
Mortality was between 3.33 and 6.67%  and 

was not attributed to effects o f dietary 
treatm ents. The litte r m ateria l in treatm ent 1 
and 2 were changed three tim es during the

feeding tria l while those o f treatm ents 3 and 4 
were changed tw ice. Birds on treatm ents 3 and 
4 gave drier drooping unlike those on 
treatm ents 1 and 2. Earlier studies (Classen 
and Bedford, 1991; Bedford, 1995, Balnave, 
1996, Classen, 1996) indicated that birds fed 
comm ercial enzym es were able to extract more 
efficiently nutrients from  feed hence produced 
firm er and drier droppings than those 
unsupplem ented diets. Birds on enzyme 
supplem ented diets gave firm er and drier 
droppings hence c leaner litter m ateria ls but 
they did not Show effic ient nutrient extraction as 
reflected in the ir perform ance when compared 
against those birds fed diets unsupplem ented 
with enzyme. Birds fed enzym e-supplem ented 
diets also had cleaner and unsoiled plumage. 
This is reflected in the vent pasting values 
obtained (Table 2). Such birds may command 
higher m onetary value when sold. This is 
therefore an econom ic advantage for the broiler 
producer. The inclusion o f ß-glucanase 
(pentosanase) in rye-based diets had earlier 
been linked w ith im proved litter quality 
(Petterson and Am an, 191989; Bedford et al., 
1991) and reduced wet excreta output 
(Bedford, 1995).

Blood Param eters
Data for the blood param eters are shown in 

Table 4. They include the packed cell volume 
(PCV), haem oglobin (Hb) concentration, red 
blood cells (RBC), white  blood cells (W BC), 
mean corpuscular vo lum e (MCV), mean 
corpuscular haem oglobin (MCH) and mean 
corpuscular haem oglobin concentration 
(MCHC). The mean RBC counts fo r the 
treatm ents groups were 4.21, 4.71, 4.27 and 
3.62 x 10pl for treatm ents 1-4 respectively. 
However a sign ificant (P < 0.05) difference 
among the values fo r RBC was observed. The 
RBC values observed in this study for 
treatm ents 1, 2 and 3 were above the normal 
ränge of 2-4 x 106/m m 3 except for treatm ent 4 
that was w ith in the norm al ränge. The W BC 
values for the treatm ents were 18.58, 21.73, 
20.21 and 19.55 x 103/m m 3 for the treatm ents. 
The values obtained were consistent w ith the 
normal ränge (9-31 x 103/mm3) for healthy 
birds of s im ilar age. The Hb values for the 
treatm ents were 10.10, 11.10, 10.20 and 9.23 
g/dl fo r treatm ents 1-4 respectively. There were 
however no sign ificant (P > 0.05) d ifferences 
between the contro l and other treatm ents. The 
Hb values for all the treatm ents feil w ith in the 
normal ränge (7-13 g/100m l) for chickens.

The values for MCV, MCH and M CHC are 
shown in Table 4. There w as no significant (P > 
0.05) d ifference for MCV, MCH and MCHC for
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all the trea tm en ts . T h e se  are  ind ices o f RBC 
and are used to m e a su re  the s ize  and 
haem og lob in  co n ten t o f e ry th rocy tes , wh ich  
m ake  them  v ita l in the  d ia g no s is  va rious 
anaem ic  cond itions . T h e  M C V  va lues  in th is 
s tudy w e re  low er th a t the 127 ft no rm a l va lue  fo r 
b irds and th is ind ica te s  tha t b irds w ere  
som ehow  anaem ic . H ow ever, th is  w as not so 
severe  as to d ep re ss  the  p e rfo rm an ce  o f the 
ch ickens. T h e  h igh M C V  va lu es  in tre a tm en t 4 
are an O bservation  c o n s is te n t w ith  the  RBC 
count. In gene ra l, the  b lood  P aram eters feil 
w ith in  the no rm a l rang es  as g iven  by A non 
(1980). T hese  o bse rva tio n s  po in t to the 
nu tritiona l a de q ua cy  o f the  expe rim e n ta l diets.

C arcass E v alu atio n
T he  ca rcass  ch a ra c te ris tic s  o f the ch ickens 

are p resen ted  in T a b le  5. T h e  birds fed high 
enzym e d ie t (2g /kg  d ie t) had the least live 
w e igh t and the  leas t ca rca ss  w e igh t com pared  
to those  fed on the  con tro l d ie t. T he  dress ing  
p ercen tages fo r the  tre a tm e n ts  w ere  65.66, 
68 .37 , 67 .94  and 69 .93 %  fo r tre a tm en ts  1-4 
respective ly . T h e  co n tro l had a s ign ifican tly  (P 
< 0.05) low er d ress ing  p e rce n t than the  o ther 
g roups. T h e  in itia l w e ig h t o f the bird and w e igh t 
o f the b irds a fte r b lood  d ra ined  in all the 
trea tm en ts  w ere  a lso  s ig n if ica n t (P < 0.05). 
H ow eve r the  d ress ing  p e rce n tag e  obta ined  in 
all the tre a tm en ts  w e re  low er than  those 
reported  by B isw as and W a k ita  (2001) w hen 
Japanese  g reen  tea  p o w d e r w as supp lem en ted  
in the d ie ts  o f b ro ile rs . T h e  cu t-up  carcasses, 
w h ich  inc lude  the  w ings , back, neck and ribs 
did not d iffe r s ig n if ica n tly  (P > 0.05). T he  va lues 
fo r th ighs repo rted  w e re  h ighe r than those 
reported  by F an im o  e t al. (1998) w hen  b ro ile rs  
w e re  fed sh rim p  w a s te  m ea l-ba sed  d ie ts 
su pp lem en ted  w ith  a m in o  ac ids. T he  neck 
va lues ob ta ined  in th is  s tudy  w e re  how ever 
low er than  repo rted  by the  sam e  autho rs . The 
d rum sticks  and b rea s t w e re  s ign ifican tly  
a ffected  by d ie ta ry  trea tm en t. T a b le  6 show s 
the v isce ra l o rga ns  o f the  b irds. T he  heart, gall 
b ladder, k idneys, g izza rd  and c rop  w e re  not 
a ffected  by d ie ta ry  tre a tm e n ts  (P > 0.05). There  
seem s to be an in te ra c tive  e ffe c t o f h igh fibe r 
and enzym e  inc lus ion  on sp ieen  w e igh t. The 
high fib e r and inc lus io n  o f e nzym e  low ered  the 
sp ieen w e ig h t (P < 0 .05) bu t d id  not a ffec t o ther 
v iscera l o rgans but fo r the  ceca  w e ig h t wh ich  
w as a lso  a ffec ted  by d ie ta ry  trea tm en t.

E conom y o f P ro d u c tio n
T he  e con o m ic  p e rfo rm an ce  data  is show n 

in T ab le  2. T h e  cos t/kg  d ie t va ried  betw een 
N 22.26 and N 2 5 .1 6 /kg . T he  feed  cost 
decreased  w ith  inc re ase d  S ubstitu tion  o f m aize

fo r m a ize  o ffa l. H o w eve r th e  add ition  o f enzym e 
in the  d ie t 3 and 4 at the  ra te  o f 1 g/kg and 
2g/kg  d ie t re sp e c tive ly  inc reased  the  cost/kg  of 
these  d ie ts  from  N 22 .26  toN 22 .76  fo r d ie ts  3 
and 4 respec tive ly . D esp ite  the  enzym e 
inc lus ion , d ie t 3 and 4 w e re  ch e a p e r than  the 
contro l d ie t th a t had no m aize  o ffa l inc lusion. 
T he  h ig h es t and low es t co s t per/kg  d ie ts  w ere  
the re fo re  ob ta ined  in d ie ts  1 and 2 respective ly . 
H ow eve r the  to ta l feed  co s t show ed  a d iffe ren t 
trend. T he  h ig h es t in d ie t 1 (N 79 .25) fo llow ed  
by d ie t 3 (N 73 .97), then  d ie t 4 (N 70 .47) w h ile  
d ie t,2  cos t the  leas t (N 69 .22 ). T he  feed cost/kg  
gain  show ed  tha t d ie t 2 (h igh  fib e r d ie t w ithou t 
enzym e  su p p le m e n ta tio n ) had the least 
(N 59 .68) w h ile  d ie t su pp le m e n ted  w ith  enzym e 
at inc lus ion  ra te  o f 2g /kg  d ie t (d ie t 4) had the 
h ighes t va lue  o f N 66 .48 . H o w eve r w hen  these  
va lues  w e re  e xp re ssed  in feed cost/kg  
ev isce ra ted  w e ig h t the  d ie t 2 had the  h ighest 
va lue  o f N 1 9 .4 9  w h ile  d ie t 1 had the  least 
(N 16 .27).

C O N C L U S IO N S
• T h e  Overall p e rfo rm a n ce  o f the b ro ile rs 

ind ica ted  th a t su pp le m e n ta tio n  o f the 
h ighes t fib e r d ie t w ith  A v izym e  at 1 g/kg d iet 
inc lus ion  ra te  gave  the  best resu lts .

• Feed co s t and  feed  q ua lity  are tw o  factors, 
am ong  o th e r m a jo r fac to rs  m ilita ting  
aga ins t the  e xpa n s io n  o f the pou ltry  
industry . T h e  feed  are  ve ry  expens ive  and 
u sua lly  o f p oo r qua lity . M os t o ften , the poor 
q ua lity  is cause d  by h igh  leve l o f fiber 
a nd /o r low  c rude  p ro te in  inc lus ion . Being 
m on o ga s trics , pou ltry  have  poor ab ility  to 
d ig e st fib e r e ffic ien tly ; as a resu lt m os t o f 
the feed is no t e ffic ie n tly  u tilized .

• B irds fed  A v izym e  had c lea ne r p lum age 
w ith  less  ve n t pasting. Th is  m ay be o f 
e con o m ic  va lue  as b irds w ith  c lea ne r and 
unso iled  p lu m ag e  m ay co m m a nd  h igher 
m a rke t va lue.

• Inc lus ion  o f A v izym e  in the  d ie t reduced 
litte r m o is tu re  and hence  im proved  litte r 
qua lity .

A C K N O W L E D G E M E N T S
T h e  a u tho rs  g ra te fu lly  ackno w le dg ed  the 

part finan c ia l su p p o rt from  the  S enate, 
U n ive rs ity  o f M a idugu ri, N igeria  and F inn feeds 
In te rna tiona l, U K  fo r su pp ly ing  the  com m erc ia l 
exog e no us  e n zym e  used  fo r th is study. The 
a u tho rs  a lso  th a nk  Mr. N .D . N w agbara  o f the 
F acu lty  o f V e te rin a ry  M ed ic ine , U n ivers ity  of 
M a idugu ri and his s ta ff fo r d e te rm in ing  the 
h ae m a to lo g ica l P a ram eters  o f the blood 
sam p les .
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T ab le  1. C o m p o s itio n  o f E x p erim en ta l D iets (% )

Ingredients (%)
T1

No Enzyme 
(low fibre)

T2
No Enzyme 
(high fibre)

T3
+ 1 g/kg Enzyme 
(high fibre)

T4
+ 2g/kg Enzyme 
(high fibre)

Maize 56.0 28.0 28.0 28.0
Maize offal 0.0 28.0 28.0 28.0
Wheat offal 10.0 10.0 10.0 10.0
Full fat soybean 25.0 25.0 25.0 25.0
Fish meal 3.0 3.0 3.0 3.0
Blood meal 2.0 2.0 2.0 2.0
Bone meal 2.0 2.0 2.0 2.0
Oyster Shell 1.0 1.0 1.0 1.0
DL Methionine 0.2 0.2 0.2 0.2
Premix* 0.5 0.5 0.5 0.5
Salt 0.3 0.3 0.3 0.3
Total 100 100 100 100
Cal. proximale analvsis (%)
Crude protein 21.35 21.63 21.63 21.63
Crude fiber 3.72 6.5 6.5 6.5
ME MJ/g 12.67 12.12 12.12 12.12
Ca 1.70 1.7 1.7 1.7
Available P 0.6 0.6 0.6 0.6

* Each 1Kg p rem ix  co n ta ins  V it A  i.u, 5 ,000 ;000  V it D 3 i.u., 1 ,000 ,000 ; V it E, 16 ,000  m g; V it K3, 800 
m g; V it B ,, 1 ,200 m g; V it B2, 2 ,200  m g; N iacin, 22 ,000  m g; C a lc ium  p a n to th e na te  4 ,6 00  m g; V it B6,
2 .000  m g; V it B 12 1,000 m g; Folie A c id , 400 m g; B iotin, 32 m g; C ho line  C h lo ride , 500 ,000  m g; Mn,
120.000 m g; Fe, 100 ,000  m g; Zn, 80 ,000m g; Cu, 8 ,500  m g; l2, 600  m g; Co, 120 m g; Se, 48 mg; 
A n ti-O x id an t, 48m g.
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P E S = Z =  - Z -  E '.S  ZED C :E~S  SU PPLEM EN TED  W ITH  FEED  G R A D E  ENZYM E

Tafc'e 2. . E“ s c ts  c f  A v iz y m e  15003 On the  G ro w th  and  E c o n o m ic s  o f P ro d u c tio n  o f  F in ish e r
B ro ile rs  Fed H igh  F ib e r D ie ts____________________________________________________________ _

Diets
1 2 3 4 Means SEM

Ave. initial body w t (g) 700.0 755.0 730.0 720.0 726.3
Ave. initial feed intake (g/bird) 112.5 111.1 116.1 108.1 111.9 2.57 (NS)
Total wt. Gain (g/bird) 1963.72a 1917.56b 1946.433 1780.0C 1901.93 *

Total weight gain (g/bird) 1263.92 1162.56 1215.2 1096.76 1178.8 56.11*
Ave. daily wt. Gain 45.14a 41 ,52b 43.403 39.17° 42.31 2.04*
(g/bird/day)
Feed conversion ratio 2.44° 2.86a 2.69b 2.903 2.72 0.14*
Feed cost/kg (N) 25.16 22.26 22.76 23.26 23.36 -

Total feed cost (N) 79.25 69.22 73.97 70.47 73.23 -

Cost/kg eviscerated wt. (N) 16.27 19.49 . 17.60 17.53 17.42 -

Feed cost/kg gain (N) 62.89 59.68 60.63 66.48 62.42 -

Mortality 6.67 6.67 3.33 6.67 5.84 -

Vent pasting (% 
affected)

birds 16.67 33.3 3.33 0.00 53.3

NS= Not significant (P > 0.05) 1 US = (N) 130 at March 2006

Table  3. Mean a p p a re n t n u tr ie n t d ig e s t ib ili ty  by b ro ile r  fed  d ie ts  s u p p le m e n te d  w ith  A v izym e
Diets

Nutrient (%) 1 2 3 4 Mean SEM
Level of Avizym e (g/kg diet) 0 0 1.0 2.0 - -

Dry m atter 96.0 97.0 97.0 96.0 96.50 0.73 (NS)
Crude protein 71.70 65.70 58.70 68.0 65.85 4.19 (NS)
Crude fiber 39.0 45.70 35.70 40.0 40.10 10.7 (NS)
Ether extract 80.70ab 86.70a 72.70b 84.0a 81.03 3.82*
Ash 57.0a 44.0b 45.60b 46.30b 48.23 2.38*
Nitrogen free extract 61.30a 54.30b 64.303 64.603 61.13 1.50*

Table  4. E ffe c t o f  A v izym e  s u p p le m e n ta tio n  on h e m a to lo g ic a l in d ice s  o f  B ro ile rs  fed  h igh
fib e r d ie ts  (5-6 w e e ks  o f  age)

Treatm ents (diets)
Parameters 1 2 3 4 X SEM
Haem atocrit (%) 32.67 34.67 32.17 29.0 32.13 0.99 (NS)
Haem oglobin (Hb, %) 10.10 11.10 10.20 9.23 10.16 0.32 (NS)
W BC (x 1 0 3 ul) 18.58 21.73 20.21 19.55 20.02 0.69 (NS)
RBC (x 10® ul.) 4 .21ab 4.71a 4.27ab 3.62b 4.20 0.17*
M C V (fl) 77.94 73.64 75.75 80.57 76.98 1.23 (NS)
MCH (pg) 24.10 23.56 24.05 25.72 24.36 0.4 1 (NS)
MCHC (%) 30.92 31.99 31.77 32.24 31.73 0.30 (NS)

SEM = Standard E rror o f the Mean, NS= Not significant (p> 0.05), *= S ignificant (p< 0.05)
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T ab le  5. E ffect o f A v izy m e  su p p lem en ta tio n  on carcass  c h ara c te ris tic s  o f b ro ile r fin ish ers  fed  
high fib re  d iets_________________________________________________________________________________

T rea tm en ts  (D ie ts)
P aram eters 1 2 3 4 X SEM
Final body w t (g) 1 96 3 .33a 1 973 .33a 1916.67a 1766.67° 1905.0 24 .69*
W t. o f bird a fte r 1926 .6 7 a 1926.67° 1853 .33b 1740 .0b 1861.67 0 .75*
blood dra in  (g)
W t o f de fea the red 1 740 .00b 1906 .67a 1683.33° 1660.0° 1747.50 0 .026 .11 *
bird (g)
C arcass w e ig h t (g) 1644 .4 0 a 1671. I T 1584.93° 1491.30° 1598.21 31.58*
+ E visce ra ted 128 9 .1 7a 1349 .2a 1302.20° 1 235 .56b 1294.03 1.89*
w e igh t (g)
D ress ing  pe rcen tage  
(% )
C ut-up  ca rcass  as

65 .66 68.37 67.97 ,  69 .93 67 .98 0.88 (NS)

% o f ca rcass  w t 
D rum sticks 12 .50ab 11 ,79b 8.23° 13 .08a 11.40 1.09*
T h ighs 14.49 14.11 13.81 13.44 13.96 0.22 (NS)
W ings 9.07 9.35 9.69 9.72 9.46 0.15  (NS)
B reast 2 0 .9 5 a 15.5b 2 2 .06 a 20.50° 19.76 1.45*
Back 9.37 9.28 9.38 9.95 9 .50 0.15 (NS)
N eck 6.32 6.31 6.19 7.06 6.47 0.20 (NS)
Ribs 7.12 6.04 6.19 6.96 6 .58 0.27 (NS)

X = M ean, SE M  = S tanda rd  E rro r o f M ean; NS = N ot s ign ifica n t (P > 0 .05 ) a, b, c ....M e a n s  in t
sam e row  bearing  d iffe re n t su pe rsc rip ts  d iffe r s ign ifican tly  (p < 0.05).

+ C a lcu la ted  as E v isce ra ted  ca rca ss  w e ig h t (q) X 100
Live w e ig h t (g)

Tab le  6. E ffect o f A v izy m e  su p p lem en ta tio n  on v iscera l organ c h a ra c te ris tics  of broi
fin ish ers  fed high fib re  d ie ts

T re a tm e n ts  (D ie ts)
P aram eters 1 2 3 4 X SEM
W t o f  o rg a n s  a s  % o f  c a rc a s s
H eart 0.62 0.58 0 .63  0 .55 0.60 0.02 (NS)
Lungs 0.72 0.75 0.65 0 .60 0.69 0.03  (NS)
L iver 2.84 2.53 2 .44  2 .50 2.58 0.02 (NS)
C eca  w e igh t 0 .91a 0 .77b 0.66° 0.89° 0.81 0 .06*
C eca  leng th  (cm ) 20.57 19.83 19.83 19.83 19.89 0.10 (NS)
G ali b ladde r 0.15 0.06 0.09 0 .09 0.10 0.02 (NS)
K idney 0.76 0.74 0.83 0 .72 0.76 0.02 (NS)
Full g izzard 3.47 4.14 4 .18  4 .20 3.99 0.18 (NS)
E m pty g izzard 2.48 2.50 2 .78  2.91 2.67 0 .10  (NS)
Sp leen 0 .39a 0 .20b 0 .18b 0 .2 0 b 0.24 0 .05*
P roven tricu lus 0.68 0.67 0.57 0 .66 0.65 0 .03  (NS)
E m pty crop 0.48 0.50 0.38 0 .49 0.46 0.03 (NS)
A bdo m in a l fa t 1.62° 1,72b° 2.52° 1 .91b 1.95 0 .20*

X = M ean, SEM  = S ta n da rd  E rror o f M ean; NS = N ot s ign ifica n t (P > 0 .05 ) a, b, c ....M e a n s  in the 
sam e row  bearing  d iffe re n t su pe rsc rip ts  d iffe r s ign ifican tly  (p < 0.05).
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