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Abstract

This experiment was carried out to investigate the growth and haematological indices of arbor acre
broilers fed with high wheat bran diets supplemented with natuzme and maxigrain enzymes. The enzymes
were added at manufacturer’s recommendation of 35g to 100kg of diet; the inclusion level of wheat bran
was 25%. The experimental design was a completely randomized design with four (4) experimental diets;
control diet without enzyme supplementation (T1), diet supplemented with natuzyme (T2), diet
supplemented with maxigrain (T3) and diet supplemented with combination of natuzyme 17.5g to 50kg
and maxigrain 17.5g to 50kg (T4). In a feeding trial that lasted 56 days, one hundred and forty-four (144)
day old broilers chicks of mixed sexes of commercial strain (Arbor-acre) chicks were randomly assigned
to the four treatments of three replicates each with twelve chicks per replicate. The birds were housed in
an electrically heated battery cage. Experimental diet and water were supplied ad-/ibitum to the birds
from the first day to day 56 with the birds subjected to the recommended routine vaccination programme.
At the end of the feeding trial, 2 birds per replicate were randomly selected for haematological analysis.
3ml blood samples were collected from the wing web with the birds euthanatized by neck decapitation
and eviscerated and weights (live and dressed) were determined. The results showed that diet without
commercial enzyme supplementation showed significant decrease (p<0.05) in weight gain and feed
conversion ratio. Results obtained showed that birds fed diet supplemented with combination of natuzyme
and maxigrain enzymes had better growth performance than those fed diet either supplemented with
natuzyme or maxigrain. The result of haematological parameters; packed Cell Volume (PCV),
haemoglobin concentration (Hb) and white blood cells differentials (neutrophils, lymphocytes, basophils
and eosinophils) showed no significant differences (P > 0.05) in the treatment means of all parameters
evaluated. It is concluded that usage of combination of natuzyme and maxigrain gave a better weight gain
needed by farmer for poultry production.
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Introduction

The Cost of production of poultry is associated
with the cost of feed. The cost of feed is also
related to the cost of ingredients. Maize is a major
ingredient in the poultry diets. Its availability and
price are influenced by competition between man,
industry and livestock. Hence it makes economic
sense to find cheap alternatives for maize in
poultry diets. Most of the alternative feed
ingredients for maize contain Non-Starch
Polysaccharide (NSP) (Dalibord, 2006). However,
the broilers digestive enzyme profiles are not
designed to digest NSP thereby limiting the
broilers ability to utilize high fibre feedstuffs. This

intolerable high fibre content causes digestive
inefficiency of the gastro-intestinal tract thereby
reducing the effect of digestive enzymes and
absorption of nutrients (Jozefiak et al 2004).
Efforts to extract more nutrients from feedstuffs
(both conventional and non-conventional) have
been a focus for research for decades (Peter and
Hoffman 2002). In recent times more effort has
been directed towards harnessing and utilizing by-
products and wastes which are not directly
utilizable by man, and take advantage of the
convertible mechanism of animal organ to convert
what is seen as a waste into wholesome animal
product for human consumption (Atteh 2002).
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Fibre utilization by monogastric livestock has
recently gained interest for various reasons
(Grieshop et al 2001). Dietary fibre components
undergo a limited conversion to substance
available for absorption in poultry and could be
degraded only by exogenous enzymes (Selle and
Ravindran 2007). Wheat bran, a by-product of the
milling of wheat (Triticum aestivum L.) into flour,
is one of the major agro-industrial by-products
used in animal feeding Wheat bran contains up to
15.2% crude protein(CP), but can be up to 12%
crude fiber (CF) which limits its use to less than
5% as a feed ingredient in broiler rations (NRC
1994).

Fiber is the main constraint for the utilization of
wheat bran in animal nutrition. Monitoring the
response and progress of livestock fed with non-
conventional feeding regimes, can be done
through the routine collection and processing of
blood samples which will allows for the evaluation
of hematological responses to diseases (Howlett
and Jaime, 2008) and a readily available and fast
means of assessing clinical and nutritional health
status of the animal on feed trial can be the use of
blood analysis. Generally, both the biochemical
and hematological blood components are
influenced by the quantity and quality of feed and
also the level of anti-nutritional elements or
factors present in the feed (Akinmutimi 2004).
They can also be used to monitor protein quality
of feeds. Haematological components of blood are
also valuable in monitoring feed toxicity
especially with feed constituents that affect the
formation of blood (Oyawoye and Ogunkunle
1998). Abu and Onifade (1996) reported that low
level haemoglobin (Hb) could imply that dietary
proteins were not of high quality.

Diets containing poor protein would usually result
in poor transportation of oxygen from the
respiratory organs to the peripheral tissues (Ross
et al., 1978). Reduction in the concentration of
PCV in the blood usually suggests the presence of
toxic factor (e.g. haemagglutinin) which has
adverse effect on blood formation. Hence the need
to investigate the haematological indices and to
develop practical intervention for enhancing the
productivity of Arbor-acre broiler chicks fed high

One hundred and forty-four (144) broilers chicks
of mixed sexes of commercial strain (Arbor acre)
were allocated randomly to four diets in a

wheat bran-based diet supplemented with one or
combination of natuzyme and maxigrain enzymes.

Table 1: Gross
Experimental Diets

Composition (g/100g) of

Ingredients (kg) T1 T2 T3 T4

Maize 35 35 35 35
Wheat bran 25 25 25 25
SMB 30 30 30 30
Fish Meal 5 5 5 5
Bone meal 225 225 225 2.25
Limestone 1 1 1 1
Broiler premix 0.5 0.5 0.5 0.5
Salt 025 025 025 0.25
Methionine 0.5 0.5 0.5 0.5
Lysine 0.5 0.5 0.5 0.5
Natuzyme - * - -
Maxigrain - - * -
Natuzyme+Maxi - - - *
grain

Total 100 100 100 100
Analyzed

composition

Crude protein (%) 21.25 22.25 22.55 22.35
Crude fibre (%) 6.74 6.775 6.74 6.77
Ether extract (%) 3.52 3.55 3.55 3.50
ME (Kcal/kg) 2803 2801 2809 2811
Calcium (%) 141 140 147 1.44
Phosphorus (%) 0.77 0.79 0.78 0.79
Lysine (%) 0.84 081 0.86 0.84

Methionine (%) 071 070 0.73 0.71

Materials and Methods

Site of the experiment: The study was carried out
in the poultry unit of the Teaching and Research
Farm of Landmark University, Omu-Aran, Kwara
State located within the guinea savannah zone of
Nigeria.

Experimental diets: The birds were assigned to
four (4) experimental diets as shown in Table 1;
control diet without enzyme supplementation (T1),
diet supplemented with natuzyme (T2), diet
supplemented with maxigrain (T3) and diet
supplemented with combination of natuzyme and
maxigrain (T4). The enzymes were added at
manufacturer’s recommendation of 35g to 100kg
for T2 and T3 but T4 was compounded using 17g
of natuzyme to 50kg and 17g maxigrain to 50kg.

Experimental birds and management:
completely randomized design and each
treatment was replicated three (3) times with 12
chicks per replicate. The birds were housed in an
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electrically heated battery cage for eight weeks.
Experimental diets and water were supplied ad-
libitum to the birds from day 1 to 56 day and
were subjected to routine vaccination programme
recommended for broiler. The birds were
weighed at the beginning of the trial and there
after every week. Mortality was recorded daily.
At week eight 2 birds per replicate were
randomly selected. Individually weighed birds
were slaughtered by slitting the jugular vein.
Live weight and dressed weight were taken and
recorded. All data generated were subjected to
the analysis of variance (ANOVA) as described
by Steel and Torrie, 1990. Where significant
differences exist between treatments means,
Duncan Multiple Range Test (Duncan 1955) was
used to separate the means.

Procedures for collecting blood samples for
hematological indices:

Two birds per replicate were randomly selected at
the end of the feeding trial and 3ml blood
samples were collected from the wing web by
bleeding the wing vein with a needle and syringe
to withdraw blood from the experimental bird.
The blood collected in syringe was put inside
clean Lavender top bottles containing ethylene
diamine tetra acetic (EDTA) to prevent the
collected blood sample from coagulating. One
needle and syringe per bird was used for bleeding
and collecting of blood. The blood samples were
put inside twelve different Lavender top bottles
(one bottle per blood sample per marked
experimental bird). Packed cell volume was
determined by the method of Wintrobe (1933),
the red and white blood cells were determined as
reported by Jain (1986) while haemoglobin was
estimated as reported by Swensen (1951) and
Coles (1986).

Results and Discussion

Use of high fibrous feed ingredients has been
discouraged in monogastric feed formulation
especially poultry. This is due to the poor
utilization of nutrients culminating into poor feed
conversion ratio, poor performance and decreased
body weight. 25% inclusion of wheat bran is
highly fibrous and high inclusion in diet
formulation is not encouraged (Adebiyi et al
2010) Fibrous feed materials cannot be broken
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down by poultry own digestive enzymes, and so
some potential nutrients are unavailable to the
animal

(Makinde et al, 2014). Monogastrics cannot
handle cellulose, hemicellulose, and beta-
glucanose. Feeding of high fibrous diets to
broilers will not be adequately utilized, more so,
they have anti-nutritive activity which is
manifested by wet droppings and poor utilization
of nutrient in them. Enzymes have been used in
monogastric diets to increase nutrient digestibility
and decrease nutrient waste in excreta (Atteh,
2000). Fiber is the main constraint for the
utilization of wheat bran, the energy values of
wheat bran are always lower than those of the
whole grain hence the increase feed intake in T1,
T3 and T4 as shown in Table 2 to meet up the
energy requirement of the birds, however the
intake of birds fed T2 reduced compared to
remaining treatments. Another factor that
influenced the use of wheat bran is the phytase
activity; This is because wheat grain contains
relatively high concentrations of non-starch
polysaccharides (NSPS), which are indigestible
in broilers, other factors that affect wheat bran
utilization in poultry is the viscous nature, the
physiological and morphological pattern of the
digestive tract and the interaction of the intestinal
micro flora (Gao et al., 2007).

Table 2: Performance characteristics of broiler
chickens fed experimental diets

Parameter T1 T2 T3 T4 SEM
Initial bird 54 54 54 54 0.01
weight /g

Weight 2.09° 2.15° 2.09° 2.31* 0.03
gain/bird/ kg

Feed 5.70° 5.59° 5.84* 5.87* 0.06
intake/bird/kg

Feed 2.73*  2.60° 2.65° 2.55¢ 0.03
Conversion

Ratio

Live weight/ 2.49°¢ 2.53® 2.50° 2.73* 0.03
bird/kg

Dressed 1.62° 1.66° 1.64> 1.70° 0.02
weight/bird/kg

abc: Means in the same row with different

superscripts  indicate  significant differences

(P<0.05)



Alabi et al.

Much research work shows that supplementation
of appropriate exogenous enzyme in wheat bran
diets remove anti-nutritional components in
feeds, intestinal viscosity thereby improving
digestible nutrients in broilers (Wang et al., 2005;
Basmacioglu er al, 2010). Extensive research
conducted in poultry throughout the world has
clearly demonstrated that adding exogenous
enzymes to diets rich wheat as observed in the
weight gain of birds fed diet supplemented with
enzymes (Garcia ef al., 2000). The highest weight
gain was obtained from birds fed with diet
supplemented with the combination of natuzyme
and maxigrain which was significantly different
from those birds fed diet without enzyme
supplementation (P<0.05), supplementation of
the diet (T4) with natuzyme and maxigrain had
better effect because of synergistic effects of
different enzymes on the diet. There were
significant differences (P<0.05) observed in the
feed conversion ratio among the treatments. The
conversion ratio for diet supplemented with

combination of maxigrain and natuzyme was the
best. The performance of broiler chicken fed diet
with combination of natuzyme and maxigrain
enzyme supplementation showed an increase in
weight gain than birds fed diet with either
natuzyme or maxigrain enzyme supplementation.
The live weight and dressed weight birds fed
control diets are lower than those fed diet
supplemented with enzyme. This is in agreement
with the report of Anuradha and Barun (2015).
The authors reported that enzyme
supplementation to fibrous diet improve the
growth rate and thereby increasing the dressing
percentage. The results for hematological
analysis carried out at the 8" week are as shown
in Table 3. There were no significant differences
(P<0.05) among the various parameters. Birds fed
diet supplemented with combination of natuzyme
and maxigrain enzymes had the highest values for
PVC, RBC, WBC and Hb. Haematological values
showed that the birds were within the normal
range for healthy birds (Afolabi ef al, 2010).

Table 3: Effect of experimental diets on blood parameters of broilers at 52 days.

Diet PVC RBC WBC Hb Lymphocyte  Neutrophil ~ Basophil  Eosinophil
(%)  (x10%/L) (x10%L) (g/idh) (%) (%) (%) (%)

T1 27.02 4.30 10.92 7.81. 64.40 34.85 0.00 0.70

T2 26.49 4.20 10.71 7.79 64.94 34.56 0.00 0.50

T3 26.50 4.23 10.75 7.72 64.95 34.55 0.00 0.50

T4 2723 4.79 10.95 8.06 65.77 33.43 0.00 0.80

SEM 3.27 0.67 0.46 0.42 1.81 2.16 0.00 0.55

Conclusion References

The performance of broiler chicken fed diet with
combination of natuzyme and maxigrain enzymes
supplementation at the recommended inclusion
level of 35g/100kg of feed showed an increase in
weight gain and better feed conversion ratio than
birds fed diet supplemented with one of natuzyme
or maxigrain enzyme and there was no adverse
effect of enzyme supplementation of any of the
diet on the blood parameters evaluated.
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