Nl'ﬁ. J. Anim. Prod. 2020, 47(1):214 - 220
©Ni

Z Nigerian Journal of Animal Production
gerian Society for Animal Production

Performance of broiler chickens fed diet containing fermented maize milling waste
'Onunkwo, D. N. and “Ekine, O. A.
'College of Animal Science and Animal Production,
Michael Okpara University of Agriculture, Umudike, Abia State
‘ ’Department of Animal Science, University of Port Harcourt, Rivers State
* Corresponding author: donunkwol@gmail.com; 08033388622
Abstract

Several efforts are being made to find the possibilities of utilizing agro-industrial by-
products in poultry nutrition. The deployment of maize milling waste for feeding broilers has
a promise for reducing its nuisance value, yet enhancing the feeding of broilers. An eight
weeks' study was carried out with 108 day-old Anak broiler chicks, to evaluate the
performance of broiler chickens fed diet containing maize milling waste as a replacement for
maize. Maize milling waste was analyzed for its proximate composition. It was then used in
Jformulating starter and finisher broiler diets at 0.0%, 10%, 30%, 50% dietary levels. The
formulated diet was fed to the chicks in a Completely Randomized Design (CRD) experiment.
The parameters evaluated were the initial body weight, final body weight, average feed
intake, feed conversion ratio. The results obtained indicated that broiler chicks on 0.0%
maize milling waste recorded the highest weight gain and feed conversion ratio followed by
birds on 10% maize milling waste inclusion level. The feed intake of birds increased as the
level of replacement increased. Birds on 50% milling waste had the highest feed intake which
was significantly different (P<0.05) from the other treatment diets. From the results of this
study, the growth performance in diet 1 (0.0%) maize milling waste inclusion level was
superior to others, followed by diet 2 (10%) inclusion level. Therefore, for efficient utilization
and without deleterious effects, 10% inclusion level of maize milling waste should be used in
feed formulation.
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Introduction Agro-industrial by-products represent a

Maize milling waste is abundantly available
in Nigeria and their unregulated disposal
often constitute some nuisances to the
environment. The level of animal protein
intake in most developing countries of the
world, including Nigeria is low. This is
because of the high cost of conventional
feed ingredients such as maize, soybean
meal as well as the desire to diversify and
expand the feed raw materials resource base
for poultry ration formulation (Abeke et al.,
2008). Recently, much effort has been made
to find the possibilities of utilizing agro—
industrial by-products in poultry nutrition.
This could lead to the reduction in the use of
conventional feed ingredients and help
reduce pollution problems, decrease feed
cost and increase livestock production.
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vast animal feed resource, which are
largely unexploited (Onunkwo, 2017).
These agro-industrial by-products can be of
tremendous use in the livestock industry for
feeding animals. Although considerable
research efforts have been made and new
researches are being conducted on the
potentials of these by-products, very little
effective practical application shave been
achieved. The study was carried out to
determine the replacement value of maize
milling waste for maize as energy
ingredient in broiler diets.

Location of study

The study was conducted at the Poultry
Unit of the Teaching and Research Farm of
the Michael Okpara University of
Agriculture, Umudike, Abia State.
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Umudike is located on latitude 05°C 28
North and 07°C 32East and lies at an
altitude of 122 m above sea level. This area
is situated within the tropical rainforest
zone of West Africa which is characterized
by long duration of rainfall (April —
October) and short period of dry season
(November-March). Average rainfall is
2169.8mm in 148 — 155 rain days. Average
ambient temperature is 26'C with a range
22°C and 30°C. Its relative humidity ranges
from 50 to 90%. These meterological data
was obtained from the meteorological
station at the National Root Crops Research
Institute, Umudike Abia State (NRCRI,
2019).

Management and experimental birds

Four dietary treatment containing 0%
fermented maize milling waste (T, control),
10% fermented maize milling waste (T,),
30% fermented maize milling waste (T,)
and 50% fermented maize milling waste
(T,) were formulated (Table 1). The
fermented maize milling waste was
obtained from a maize processing unit in
Umuahia, Abia State. The by-product was

procured wet and sun dried for 5 days. The
chicks were randomly distributed into 4
treatment groups of 30 broiler chicks per
treatment with each treatment replicated 3
times in a Completely Randomized Design
(CRD). Birds were raised in a deep liter
system under the same environmental and
management conditions which included
provision of feed and water. The chicks
were weighed at the beginning of the
experimental and weekly thereafter. The
experiment lasted for 8 weeks. The pens
were washed and disinfected two weeks
prior to arrival of the chicks. Vaccination
and medication procedures were strictly
adhered to. The chicks were brooded on
wood shavings. Heat was supplied using
lamps and electric light and was adjusted
weekly to control (reduce) the heat. The
maize milling waste was subjected to
proximate chemical analysis (Table 2) to
determine its crude protein, crude fiber,
ether extract, nitrogen free extract and ash
content according to AOAC (1990). The
metabolizable energy was estimated
according to the equation of Morgan ef al.
(1975).

Table 1: Gross composition of broiler chickens diet fed fermented maize milling waste

Treatment
Ingredients T1(0%) T2 (10%) T3 (20%) T4 (50%)
Maize 53.00 47.70 42.40 26.50
Milling Waste 0.00 5.30 10.6 26.50
Fishmeal 3.00 3.00 3.00 3.00
Soybean 30.00 38.5 38.5 38.5
Bone meal 2.50 2.50 2.50 2.50
Palm kernel cake 11.00 11.00 11.00 11.00
Common Salt 0.25 0.25 0.25 0.25
Vt/Min 0.25 0.25 0.25 0.25
TOTAL 100 100 100 100
Crude protein 22.57 22.10 21.57 21.19
Me kcal/kg 2891.00 2869.18 2844.86 2836.23

Data collection and analysis

Daily feed intake was determined by the
difference between the quantity of feed
offered the previous morning and the
quantity of left-over the following morning.
Total weight gain was determined by
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obtaining the difference between initial
weight and the final weight. Data collected
were subjected to Analysis of variance
(ANOVA) (Steel and Torrie, 1980) and
where differences were significant; means
were separated with the Duncans/Multiple
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Range Test (Duncan, 1955).

Results and discussion

The proximate value of fermented maize
milling waste is shown in Table 2 while data
on performance characteristics are
presented in Table 3. The proximate
composition of fermented maize milling
waste revealed a lower in metabolizable
energy (1781.52 kcal’kg) when compared
with the value of 3440kcal/kg reported for
maize (Obioha 1992). However, the energy
content of the diets numerically decreased
as the level of replacement increased
because maize milling waste contained less
energy than maize. There seemed to be no
more difference between ash and crude fat
content of the formulated diets. The crude
fibre value for maize milling waste at
10.80% higher than the reported value of
2.7% for maize by (Aduku, 1992). The
crude protein value of the maize milling
waste at 12.50 was also higher than that of
maize, which ranges from 8.9-10.0%
(Obioha 1992; Aduku, 1993). The crude
fibre content increased with increase in the
level of replacement of maize with maize

milling waste. This was probably because
maize milling waste contains more protein
and fibre than maize.

The negative relationship between dietary
fibre and nutrient digestibility tended to
agree with the report that high fibre content
of diet hindered efficient digestibility of
nutrient (Gupta et al. 1973; Sosulki and
Cadden,1982; Feliz et al, 1990 and
McDonald et al., 1995). This result also
agrees with the findings of Tegea et al.
(1997) and Adegbola and Okonkwo (2002)
that digestibility of nutrients decrease with
increase in dietary fibre in different maize
replacement studies. It further confirmed
the statement that the digestibility of a feed
is closely related to its chemical
composition, especially the fibre fraction of
the feed (Feliz et al., 1990; McDonald et al,
1995; Dung et al.,2002). The higher dietary
fibre in the diets might have been
responsible for this result, probably by
reducing the digesta (passable) time,
thereby not allowing enough time for
proteolytic enzyme and peptidase to
hydrolyze the protein components of the
diets (McDonald, 1995).

Table 2: Proximate composition of experimental diets (% dry matter)

Parameters (%) T1 T2 T3 T4
Dry matter 86.50 85.80 86.50 21.90
Crude protein 17.66 19.28 22.16 23.30
Crude fibre 1.07 1.15 1.18 1.34
Nitrogen free extract  68.00 65.10 63.24 61.46
Ether extract 2.38 2.19 2.33 2.38
Ash 1.53 1.19 1.23 1.31

The growth performance of broiler birds fed
with different levels of fermented maize
milling waste is shown in Table 3. There was
significant (P<0.05) difference for all
parameters considered except for feed
intake. The broiler chickens showed a

gradual depression in final body weight
gain with increasing level of maize milling
waste in the diet. However, the control diet
was significantly (P<0.05) higher than all
the diets containing maize milling waste.

Table 3: Proximate composition of fermented maize milling waste (% dry matter)

Parameters (%)

Dry matter 88.50
Crude protein 12.50
Crude fiber 10.75
Nitrogen free extract 47.67
Ether extract 5.75
Ash 5.10
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The birds fed 10% maize milling waste
recorded a significantly (P<0.05) higher
average daily body weight gain than birds
on 30.0% and 50% maize milling waste.
Feed intake on 0.0% maize milling waste
showed no significant (P<0.05) difference
from 10%, 30% dietary levels of maize
milling waste meal. But the feed intake on
30% dietary level of maize milling waste
was significantly (P<0.05) different. The
feed intake of the birds increased as the level
of replacement increased. This trend of
result was probably because the dietary
energy was reduced with increase in level of
replacement and the birds on lower dietary
energy density ate more to satisfy their
energy needs (Olomu, 1995; Ojewola et al.,
2003). This pattern of feed intake was in
agreement with what was reported by many

authors (Esonu and Udedibia, 1993; Ajaja
et al., 2002; Lamidi, 2003; Ugwuene et al.,
2005).

The numerical values of feed conversion
ratio obtained in this study increased with
increase in level of replacement. The lowest
feed conversion ratio (FCR) of 1.57 was
recorded by birds on 0.0% (control) maize
milling waste, there were significant
(P<0.05) differences between the treatment
groups. The feed conversion ratio on 50%
was high followed by 30%, 10% and 0.0%
dietary level of maize milling waste.

It implies that the control diet was superior
to other since the lower the (FCR) the more
superior the diet and this may be due to
efficient utilization of nutrients in terms of
digestion, absorption and assimilation
(Bamgbose et al, 1998).

Table 4: Growth performance characteristics of broiler chickens fed fermented maize milling

waste
Treatment

Parameters T1 T2 T3 T4 SEM
Initial Body Weight (g) 52.73 52.50 52.57 52.87 0.27
Final Body Weight (g) 1703.61 1518.02 1362.41 1333.03 28.87
Total Weight gain (g) 1650.88 1465.52 1309.84 1280.16 28.88
Av. Daily Body Wt. gain (g)  29.48* 26.17° 23.39¢ 22.86¢ 0.82
Av. Daily Feed Intake (g) 46.27° 46.29° 46.76% 46.96* 0.11
Feed conversion ratio 1.57¢ 1.76° 1.93b 2.08° 0.10
Mortality rate 0.00 0.00 0.00 0.00 0.00

ab¢ Means on the same row with different superscripts are significantly (p<0.05) different.

SEM = Standard error of mean

Conclusion

Findings from this study showed that
fermented maize milling waste should not
exceed 10% inclusion level in broiler
chicken ration formulation, also should not
be used on brooding stage of broiler
production.
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