Vol. 12(2), pp. 120-130, 2022
ISSN: 2276-7770

Copyright ©2022, the copyright of this article is retained by the author(s)

e ——— . ——
P o

- N
\\_,. = -’..- ~

Effect of Different Levels of Rice (Oryza
sativa) Bran on the growth Performance of

Broiler Chicken

'Misba Alewi: ‘Chala Edea: °Solomon Demeke:

'Etalem Tesfaye

'Ethiopian Institute of Agricultural Research, DebreZeit Agricultural Research Center
2Jimma University College of Agriculture and Veterinary Medicine

ARTICLE INFO

ABSTRACT

Article No.:032622040
Type: Research
Full Text: PDE, HTML, PHP, EPUB

Accepted: 02/04/2022
Published: 01/06/2022

*Corresponding Author
Dr. Chala Edea

E-mail: chalaedea@
gmail.com

Phone: +251-931701356

Keywords: Broiler; Growth
performance; Rice bran.

Growth performance and feed utilisation of including different levels of rice bran (RB) in
broiler chicken rations was evaluated. A total of 384 unsexed day old Cobb 500 broiler chicks
with average body weight of 41.86+1.26 g were randomly divided into 24 groups each with 16
chicks. Finally six dietary treatments containing 0, 5, 10, 15, 20 and 25% of RB were randomly
assigned to experimental chicks in a completely randomized design with 4 replicates both
during the starters and finishing phases. The treatment rations were formulated based on the
results of the laboratory chemical analytical data after chemical composition of samples of the
major feed ingredients carried out. The experiment lasted for 56 days, during which feed
intake and body weight changes were monitored. The amount of feed consumed determined
as the difference between the feed offered and refused. Birds were weighed weekly in a group
per pen. Body weight change was calculated as the difference between the final and initial
BWs and the ADG was calculated as BW change divided by the number of experimental days.
The FCR computed as the ratio of feed consumption and ADG. Mean daily feed consumption,
growth performance, feed conversion ratio, rate of mortality, were used as the dietary
treatment evaluation parameters. The results obtained indicated that the RB used in the
current study contained 6.06, 14.09, and 2.6% of CP, CF, EE and ME of 2887 kcal/kg DM,
respectively. There was no significant difference (P>0.05) between all the treatment groups in
mean weekly feed consumption during5-8 and 0-8 weeks of the feeding trial. All the groups fed
on the 0-20% of rice bran attained live body weight of 2.4-2.6 kg/head at the end of the 8" week
without showing significant difference (P>0.05) between each other’s during the 5-8 and 0-8
weeks of feeding in rate of growth. However, the group placed on the treatment containing
25% of rice bran attained significantly lower live body weight of about 2.3kg/head on the
8"week of the feeding trial. Feed conversion ratio (FCR) of 2.26 was calculated for the groups
fed on the treatment containing 10% rice bran during the starter’s period, indicating this group
produced at cheaper rate compared to the others. On the contrary, FCR of 2.59 was
calculated for the groups fed on 25% of rice bran during the starter’s period, the value of
which was found to be expensive in production compared to the others. There was no
significant difference between all the treatment groups in percent mortality. Depending on the
production parameters measured, rice bran can be included at up to 15-20% in starter and
finisher broilers diet without detrimental effects on carcass parameters, total serum
cholesterol, total serum proteins and sensory test. Moreover, inclusion of up to 20% rice bran
in broilers ration appeared to reduce 11% of production cost compared to the groups fed on
control diet.
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1. INRODUCTION

Global human population is expected to rise to about 9
billion by the year 2050, possibly accompanied by70%
increase in demand for animal proteins (FAO, 2011).
Population growth leads to a global increase in food
consumption patterns, changes in lifestyles and food
preferences (Van Huis, 2013). Poultry production is an
area of livestock production, where animal protein
production for human consumption is relatively rapid.
Egg and meat are sources of high quality protein,
vitamins and minerals in human consumption. Ethiopia
currently owns about 59.4 million chickens, of which
85.7% are indigenous and the remaining being the
improved exotic chicken breed (CSA, 2017). However,
currently poultry producers are facing the problem of
feed availability and high market price of most of the
feed ingredients regardless of the production scales
(Khatun et al., 2003).

Feed cost in poultry production accounts for more than
70-75% of the total production cost (Abd El-Hack et al.,
2015).This situation is resulted to the unaffordable of
poultry products in developing countries; including
Ethiopia. This has also made those countries become
more competitive in the global market for the poultry
products. Productivity of poultry has also been very
much limited in the tropical regions due to scarcity and
high price of the conventional protein and energy
concentrates (Atawodi et al., 2008). Ethiopia is not
exceptional to these circumstances and poultry
producers in this country are always complaining over
the high cost and quality of poultry feed available in the
market.

Energy feed staffs are the most critical and expensive
nutrient in poultry ration and the feed’s energy content in
poultry ration is important because it governs their
intake. Energy requirement of poultry could mainly be
obtained from cereal grains. On the other side, Ethiopia
is not self-sufficient in cereal grains production indicating
that poultry production is competitive with human
population for the available scarce concentrate
food/feeds (Shiferaw et al., 2011). Thus, the use of
cereal grains in poultry feeding results in prohibitive
market price (Kanengoni et al., 2015). Among the
cereals, maize is a major grain used in poultry feeding
as a source of energy. The double pressure is that
maize is the popular cereal grains widely used as human
food in Ethiopia. Furthermore, maize availability under
the current global condition and in the future is under
guestion due to its high demand for different processing
industries (Ekeyem et al., 2006).This situation warrants
the evaluation of other locally available cheap feed
resources and the inclusion of the promising once into
poultry feeding. In Ethiopia the production of rice is
expanding at a high rate in terms of area coverage,
number of sub-districts and number of farmers. The CSA
2011/12 data indicates that the area allocated to grow

rice at national level grows from 6,241 hectares in 2005
to 47,739 hectares in 2009, more than six folds
expansion. During the same period, output grew from
11,244 to 103,126 tonnes. Mainly, the yield is supposed
to increase from 3 tonnes per hectare to 4 tonnes per
hectare in 2014 and then to 5 tonnes per hectare in
2019.Therefore Rice bran (RB) is feed resource
appealing for inclusion into poultry the ration under the
current Ethiopian condition.

Rice (Oryza sativa) bran is a common cereal by-product,
widely used in rice producing countries as a feed
ingredient in poultry ration. Rice bran comprises of a
mixture of bran and the germ layers of rice grain after
being polished and consists of 8-10% of total paddy
weight. It contains considerable amounts of fat, protein,
amino acids, metabolizable energy and is a good source
of B-group vitamins (Denizet al., 2007; Rezaei, 2006).
The high oil and starch content of rice bran make it an
important energy feed ingredient for poultry. Its amino
acid composition is reported to superior to that of the
other cereal grain by-products (Warren and Farrell,
1990a). Rice bran protein is rich in lysine content
(4.31%) and the other limiting amino acids including
threonine and isoleucine (Parakash, 1996). The
nutritional value of rice bran for poultry is higher than
that of wheat bran. It contains about 13% of high quality
protein, high lipid profile (13%) and Metabolizable
energy value of about 2980 Kcal/kg (N.R.C., 1994). Rice
bran is light in color, sweet in taste, mildly oily and has a
slightly toasted nutty flavor (Cicero and Derosa, 2005).
These being the cases the major objective of this
experiment was to study the effect of different levels of
rice bran on the production performance of Cobb 500
broiler chicken with the following specific objectives:

a) To evaluate the growth performance of Cobb
500 broiler chicken fed different levels of rice
bran,

b) To evaluate the feed utilization efficiency and
mortality rate of Cobb 500 broiler chicken fed
different levels of rice bran.

3. MATERIALS AND METHODS
3.1. Description of the Study Area

This experiment conducted at DZARC, located at 45 km
from the south east of capital city, Addis Ababa. It has
an altitude of 1900 meters above sea level and at 844'N
latitude and 380, 38’ E longitudes. The average annual
rainfall is 1100 mm and the average maximum and
minimum temperature of the area are 28.3 and 8.9°C,
respectively (DZARC, 2003).
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3.2. Experimental Ration and Treatments

Prior to the experimental starter and finisher ration
formulation, chemical composition of samples of the
major feed ingredients (maize, RB, soybean, nougseed
cake and meal bone and meat ) was determined for
proximate values of dry matter (DM), Crude fiber (CF),
total ash, Ether extract (EE), Kjeldahl N, calcium and
phosphorus (Table 3).Dry Matter (DM), Crude Fiber
(CF), Ash, Total Fat or Ether Extracts (EE), Crude
Protein (CP), Calcium and Phosphorus were determined
according to AOAC (2000). About 2g of partially dried
samples were weighed into a pre-weighed crucible dish,
and dried in an oven at 102°C overnight to determine the
DM. Total fat was extracted using Soxhlet apparatus for
6 hour with diethyl ether (boiling point of 34.5°C) and the
dried residue was weighed for fat content. Ashing carried
out by burning the samples at 600°C for 6 hours and the
calcium and Phosphorus were determined after wet
digestion by using Atomic Absorption
Spectrophotometer. Crude protein content was
calculated from the total N multiplied by 6.25. The
Metabolizable Energy (ME) content of the feed
ingredients and the experimental diets was determined
according to Wiseman (1987) as ME (kcal/ kg DM) =
3951+54.4 EE-88.7CF-40.80 Ash.

Then six starters and finishers’ treatment rations were
formulated based on the results of the Ilaboratory
chemical analytical data. The treatment diets were
formulated from the feed ingredients such as maize, rice
bran, soybean meal, soybean oil, nougseed cake, meat
and bone meal, lysine, methionine, limestone, premix
general and salt. All the ingredients except the RB were
purchased from the nearby market whereas the RB was
collected from the cereal millings engaged in rice
processing from Wereta area (Fogera District), Amhara
region. The maize grain, nougseed cake, limestone and
salt were run through a hammer mill sieve with a size of
3-5 mm to produce the meal. The starter phase

treatment rations formulated to be nearly iso-caloric and
iso-nitrogenous at 3000 kcal’lkg DM of ME and CP
content of 22%, respectively. The finisher phase
treatment rations were also formulated to be iso-caloric
and iso-nitrogenous that contains 3200 kcal’kg DM of
ME and CP content of 20%, respectively.

3.3. Management of the Experimental Chicks

Three hundred eighty four unsexed day old Cobb 500
broiler chicks with initial body weight of 41.86+1.26 ¢
(meanzSD) were randomly divided into six dietary
treatments and four replications per treatment in a
completely randomized design experiment, thus having
16 chicks per replicate or pen and a total of 24
experimental pens. Finally the six starters’ phase
treatment rations were randomly assigned to the
experimental chicks for the first 28 days of the feeding
trials as shown in Table 1. Then the experimental chicks
were switched to finisher’s treatment rations for further
28 days of the feeding trial.

Each group of the experimental chicks kept in deep litter
(7-10cm) house with enough floor space (1mx2.5m),
round feeders and drinkers. Infrared bulbs and
fluorescent lumps were used as heat and light source,
respectively. The experimental pens, watering and
feeding troughs were thoroughly cleaned, disinfected
and sprayed against external parasites in advance with
the commencement of the feeding trial. The birds were
vaccinated against Newcastle and Infectious Bursal
Disease (Gumboro) at the recommended vaccination
dates, and other health precautions and sanitary
measures were also routinely practiced throughout the
study period. The chicks initially weighed and allowed to
continue with the assigned diets for a 56 days feeding
period. Fresh clean water and feed were provided
adlibtum.

Table 1. Experimental design of the feeding trial with broiler chicks

Treatments Replications Birds per Total number of
replication birds per treatment
T,: Diets + 0% Rice Bran 4 16 64
T,: Diets + 5% Rice Bran 4 16 64
Ts: Diets + 10% Rice Bran 4 16 64
T,4: Diets + 15% Rice Bran 4 16 64
Ts: Diets + 20% Rice Bran 4 16 64
Te: Diets + 25% Rice Bran 4 16 64
Total 384
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Table 2: Ingredients Used in Formulating the Experimental Diets

Feed ingredients

Starter ration: 0-28 days( CP:22%, ME:
3000kcal/kg DM)

Finisher ration: 29-56 days( CP:20%, ME: 3200kcal/kg
DM)

Treatments Treatments

T1 T2 T3 T4 T5 T6 | T1 T2 T3 T4 T5 T6
Rice bran 0 5 10 15 20 25 0 5 10 15 20 25
Maize 55 50 45,7 40.7 36.7 31.7 60 55 50 45 40 35
SBM 24 28.7 29 30 30 30 17.7 14.7 13.2 15.7 15.2 15.2
NSC 12.7 8 7 5 4 3 9 10 12 11 11 11
Bone and meat meal 3 3 3 4 4 5 8 10 9 7 7.5 7.5
Soybean oll 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 3 3.5 3.5 3.5
Limestone 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5
Premix 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
Methionine 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15
Lysine 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25
Salt 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4
Total 100 100 100 100 100 100 100 100 100 100 100 100
Calculated value
Cp 21.04 | 21.34 | 21.07 21.19 | 20.82 | 20.85 | 19.94 | 19.86 19.29 18.91 | 18.83 18.71
CF 491 4.98 5.43 5.74 6.18 6.6 4.01 4.59 5.43 6 6.56 7.15
EE 6.71 6.38 6.26 6.18 6.07 6.05 7.24 7.44 7.82 7.93 7.9 7.81
ME 2953. | 2924. | 2911.0 | 2894. | 2884. | 2870. | 3031.4 | 3028.0 | 3043.03 | 3044. | 3029.58 | 3011.0

17 28 7 62 65 4 3 8 88 3
Ca 1.06 1.06 1.06 1.16 1.16 1.26 1.56 1.76 1.66 1.45 1.5 1.5
P 0.58 0.57 0.55 0.58 0.56 0.59 0.79 0.87 0.81 0.7 0.71 0.69

123

CF: crude fiber; CP: crude protein; DM: dry matter; EE: ether extract; NSC:Nug seed cake; ME; metabolizable energy; RB: rice bran;SBM:Soyabean meal; T;:
Ration containing 0% RB; T,: Ration containing 5% RB; T3: Ration containing 10% RB; T,: Ration containing 15% RB; Ts: Ration containing 20% RB; Te: Ration
containing 25% RB;*Premix contained: vitamin A, 2,000,000 IU; vitamin D3, 400,000 IU; vitamin E, 1,000 mg; vitamin K3, 400 mg; vitamin B1, 300 mg; vitamin B2,
1,000 mg; vitamin B3, 1,800 mg; vitamin B6, 600 mg; vitamin B12, 2 mg; pantothenic acid, 6,000 mg; folic acid, 200 mg; choline chloride, 40,000 mg; iron, 9,000 mg;
copper, 1,000 mg; manganese, 12,000 mg; cobalt, 200 mg; zinc, 14,000 mg; iodium, 200 mg; selenium, 80 mg; Ca, 27.8%; antioxidant (butylatedhydroxytoluene),

500 mg.

Greener Journal of Agricultural Sciences, vol. 12, no. 2, pp. 120-30, 2022
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3.4. Data Collection

The experimental period lasted for 56 days during which
the amount of feed offered and refused per pen recorded
daily. The amount of feed consumed determined as the
difference between the feed offered and refused. Birds
were weighed weekly in a group per pen (replication)
and the average BW was calculated. Body weight
change was calculated as the difference between the
final and initial BWs and the ADG was calculated as BW
change divided by the number of experimental days. The
FCR computed as the ratio of feed consumption and
ADG. Mortality registered as it occurred and general
health status monitored throughout the experimental
period.

2.5. Statistical Analysis

Data analyzed using the General Linear Model (GLM)
procedures of SAS (2002), with the model containing
treatments. Differences between treatment means were
separated using Least Significant Difference test. The
following model was used for the analysis.

Yij=pn+ Ti+ ejj
Where,
Yij = Dependent variable
K = Overall mean
Ti= Treatment effect of i" treatment and,
eij= Error term

4. RESULTS AND DISCUSSION
4.1. Chemical Composition of Experimental Feed

Chemical composition of the major feed ingredients used
in the current experiment is shown in Table 3. According
to the results of the current study, the -calculated
Metabolisable Energy value of rice bran was
2887kcal/lkg DM, the energy value of which was 89% of
that of maize grain (Table 3). Maize contains a greater
energy density than other cereal grains and is usually
the standard to which energy content of other cereal
grains are compared. The energy value of rice bran was
higher than that of all the major feed ingredients used in
this study with the exception of that of maize grain. Thus
energy value of rice bran seems to be comparable to
that of the other cereal grains other than maize. The
result of the current study was in agreement with some
previous reports that indicate rice bran contains
considerable amounts of fat, protein, amino acids,
metabolizable energy and is a good source of B-group
vitamins (Denizet al., 2007).However, the calculated
current ME value (2887kcal’lkg DM) of rice bran was
lower than that reported by NRC (1994) the value of
which was 2980kcal/kg DM.

According to Table 3, rice bran contained 14.09% of
crude fiber, the value of which was lower than that of
noug (Guizotia abyssinica) seed cake (17.2%) and
higher than that of all the other major feed ingredients
used in the current study. Crude fiber content of feed
ingredients is generally used as an index of nutritive
value in poultry and monogastric animal feeding (Eze
and Ibe, 2005). High crude fiber content indicates low
nutritive quality of feed material in poultry feeding.
According to Sharif et al. (2014) rice bran compositions
is largely dependent on the type of rice and efficiency of
the milling system and contain 7-11% fiber, the value of
which is lower than the crude fiber content reported from
the current study. It has been well documented that
feeding birds with high content of crude fiber results in
lowering nutrient digestibility, growth performance,
increase digesta viscosity and wet litter (kras et al.,
2013).

The crude protein content of rice bran used in the
current study was 6.06%, the amount of which was lower
than that of all the other major feed ingredients used in
the current study (Table 3). The crude protein content of
rice bran recorded from the current study was lower than
that reported from rice bran (13%) by NRC (1994).
Contrary to the result of the current study, Atteh (2002)
reported that rice bran contains 9 - 18% crude protein.
According to Jiamyangyuen et al.(2005), the protein
found in rice bran is reported to be approximately 12-
15% and the interesting characteristic of rice bran
protein is that it is composed of high amount of lysine, an
essential amino acid required in poultry diet. The
variation in the nutritional composition of rice bran could
be due to variety of the rice grain and nature of the
milling process (Amissah et al., 2003).

The ether extract content of rice bran used in the current
study was 2.6%, the amount of which was lower than
that of all the other feed ingredients used in the current
study except to soya bean meal (Table 3). The crude fat
content of rice bran recorded from the current study was
closely similar to that reported by (Sharma et al.,2004)
from rice bran has (2-2.5%).

The phosphorus content of the rice bran used in the
current study was 1.4%, the amount of which was lower
than that of all the other feed ingredients used in the
current study except that of bone and meat meal (Table
3). The Phosphorus content of rice bran recorded from
the current study was lower than that reported by (Stein
et al., 2015) from rice bran which was high concentration
of Phosphorus (1.6-2.2%) relative to the phosphorus
contents of other plant based feed ingredients. The
phosphorus content obtained in this study was also
lower than that of (Juan et al., 2015) who reported that
rice bran contains 1.67% phosphorus. The calcium
content of the rice bran used in the current study was
0.03 the amount of which was lower than that of all the

Greener Journal of Agricultural Sciences, vol. 12, no. 2, pp. 120-30, 2022
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other feed ingredients used in the current study (Table
3). The calcium content of rice bran recorded from the
current study was lower than that reported from rice bran
(0.37) by (Chae et al., 2002).

According to the result of the current study, rice bran has
potential as source of energy feed in poultry diets, to
bridge the huge gap as an alternative energy feed to
cereal grains aimed at alleviating the feed shortage
thereby minimizing feed cost. Rice bran seems to be
capable of replacing larger proportion of maize energy in

poultry ration. This in turn will lead to significant savings
from the quantity of maize fed to poultry since maize is
widely used as staple human food in Ethiopia. Moreover,
Ethiopia is not self-sufficient in maize production
indicating that poultry production is competitive with
human population for the available scarce concentrate
food/feeds (Shiferaw et al., 2011). Thus the extensive
use of cereal grains mainly maize in poultry feeding
results in prohibitive market price in developing country
including  Ethiopia (Kanengoni et al., 2015).

Table 3: Chemical composition of major experimental feed ingredients used in the current study

Feed ingredients DM CP CF EE ME Ca P
Rice bran 89.2 6.06 14.09 2.6 2887 0.03 14
Maize 86.9 8.4 2.3 4.4 3258 0.04 0.3
SBM 88 43.5 6.1 2.2 2180 0.3 0.65
NSC 89.6 34.6 17.2 7 2400 0.26 0.65
BMM 90.5 50 - 14 2830 10.5 5.2

DM: Dry Matter; CP: Crude Protein; EE: ether extract; CF: Crude Fiber; ME: metabolizable energy; ca: calcium;
SBM: Soybean Meal; NSC: Nug seed cake; BMM: Bone and meat meal

4.2. Production Performance
4.2.1. Feed consumption

The results of the mean weekly feed consumption of the
experimental chicks are presented in Table 4. Statistical
analysis of data on feed intake during the starter’s period
(0-4 weeks) revealed a significant difference among the
treatment groups in mean weekly feed intake. There was
no significant difference (P>0.05) between all the
treatment groups in weekly feed consumption during the
first week of the feeding trial with the exception of the
group fed on the treatment containing 15% of rice bran.
The mean daily feed intake of the group fed on the
treatment containing 15% rice bran (15.67g/head) was
significantly lower (P<0.05) than that of the groups fed
on the treatment containing 0-5% of rice bran during the
first week of the feeding trial. There was no significant
(P>0.05) difference between all the groups in weekly
feed intake during the second week of the feeding trial.
During week three the groups fed on the treatment
containing 15-25% of rice bran consumed significantly
lower (P<0.05) amount of feed than the group fed control
diets. The results obtained indicated that there was no
significant difference (P>0.05) between the groups fed
on the treatment containing 0, 5 and 10% of rice bran in
mean feed consumption during the starters period (0-4
weeks). The general tendency was that feed intake was
higher for the group fed on control treatment followed by
that of the groups fed on the treatments containing 5, 10,
15, 20 and 25%, of rice bran during the starters phase
respectively.

As shown in Table 4, there was no significant difference
(P>0.05) between all the treatment groups in mean
weekly feed consumption during week 5 and 6 of the

feeding trial. Starting from the 7" week of the feeding
trial, mean weekly feed consumption of the groups fed
on the control treatment was significantly lower (P<0.05)
than that of all the others (Table 4). In general the
groups fed on the treatments containing 0-10% rice bran
was significantly higher (P<0.05) than that of the others
during starter phase. On the contrary the results of this
study showed that the feed consumption of the groups
fed on the treatments containing 15-25% rice bran were
significantly lower than the others during the starter's
period indicating that high level of inclusion of rice bran
negatively affected the performance of the experimental
chicks.

According to Shaheem et al.(2015) and Kauret al.(2011),
rice bran has been widely used as an alternative energy
source in poultry diet due to its availability and low
market price. However, the inclusion of high level of rice
bran into broilers diet is limited due to their anti-nutritive
contents which are fiber (cellulose and hemicelluloses),
phytic acid, trypsin inhibitor, haemagglutinin-lectin
protein, polyphenols, tannins, oxalates and saponins.
Martin and Farrell, (1998b), recommended that rice bran
should not be include in diets of broilers less than 21
days of age.Medugu et al. (2011) reported that rice bran
can be included 10, 20 and 25% in broiler diets. But the
nutrient quality of rice bran can drop easily during
storage period due to the presence of lipase,
lipoxygenase and peroxidize enzymes that rapidly
hydrolyze oil into free fatty acid and glycerol (Bhosale
and Vijayalakshim, 2015). The hydrolyzing of rice bran
oil ameliorates acidity and causes odor and rancid
flavour.

As shown in Table 4, there was no significant difference
(P>0.05) between all the treatment groups in mean
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weekly feed consumption during5-8 and 0-8 weeks of
the feeding trial. The improvement in feed consumption
of the groups placed on the treatment containing 15-25%
rice bran during finishing phase might be due to
adaptation to the anti-nutritional elements of rice bran
gradually with time. Van der Meulen and Den Dikken
(2004) reported that consumption of high fibre diets
resulted in significant increase in feed intake. It is
possible that the birds fed the diets with the higher rice

bran level (higher in fiber and lower energy), consumed
more feed to satisfy their energy needs. Birds usually
and primarily consume to satisfy their energy needs.
According to the general tendency of the results of the
current study, the mean feed consumption (52.28g/head)
of the groups fed on the control diet was significantly
higher than the others during starters phase, but
significantly less (169.06g/head) than the others during
finisher phase.

Table 4: Mean feed intake of the experimental Birds (g/bird/day)

Period Treatments SEM
Starter T1 T2 T3 T4 T5 T6

Week1 19.48% 19.722 18.91%° 15.67° 16.48%° 17.75% 2.46
Week2 34.91 34.48 34.24 32.01 30.9 32.16 2.75
Week3 53.72% 48.94% 49.405% 46.25° 44.74° 45.13° 4.58
Week4 101° 98.24% 92.81% 94.36%° 92.21%* 88.77° 6.82
0-week4 52.28° 50.35% 48.84% 47.07° 46.08° 45.95° 3.12
Finisher

Week5 141.01 137.02 145.15 140.06 137.59 141.37 7.48
Week6 166.4 170.97 176.03 166.43 172.37 169.66 9.78
Week7 169.53°  184.48%°  179.56% 189.99° 194.56° 194.74° 11.74
Week8 199.31*  195.32° 209.59% 224.49% 197.59° 209.03%*  17.21
Week 5-8  169.06 171.95 177.58 180.240 175.53 178.703 9.51
0-week 8 110.67 109.9 113.21 113.66 110.81 113.58 5.43

*® Means within a row with different superscripts differ significantly (P<0.05); SEM: Standard Error of Mean. T;:
Ration containing 0% rice bran; T2: Ration containing 5% Rice bran; T3: Ration containing 10% rice Bran; T4:
Ration containing 15% rice Bran; T5: Ration containing 20% rice bran; T¢: Ration containing 25% rice bran.

4.2.2. Growth performance

The results of the growth performance of the
experimental chicks as measured by mean weekly body
weight change are presented in Table 5. The results
obtained indicated that the mean live body weight
attained by the group fed on the treatment containing
25% rice bran was significantly (P<0.05) lower than that
of all the others during the first week of the feeding trial.
On the other side, there was no significant difference
(P>0.05) between all the other treatment groups in mean
live weight attained during the first week of the feeding
trial. According to Table 7, the mean live body weight
attained by the group fed on the treatments containing
20 and 25% of rice bran was significantly lower (P<0.05)
than that of the others. Live body weight of 627-650
g/head was recorded from the groups fed on 0-10% of
rice bran at the end of the 4™week of the feeding trial,
without showing significant difference (P>0.05) among
each other. On the contrary live weight ranging between
565 and 568g/head was attained by the groups fed on
20 and 25% of rice bran at the end of the 4™ week of the
feeding trial, the values of which was significantly lower
(P<0.05) than that of the others (Table 5). During the
starters phase (0-4 weeks) birds fed on the control diet
were found to be heavier in live body weight and higher
in mean daily body weight gain (646g/head and
21.59g/day/head) compared to the groups fed on diets
contain 20% and 25% of rice bran. This results indicate
that live body weight and means daily body weight gain

of the experimental birds were depressed as the levels
of inclusion of rice bran increased in the diets during
starters phase.

During finishers phase, all the groups of the
experimental birds attained live body weight ranging
between 1880 and 1910 g/head at the end of the
7"week of the feeding trial without showing significant
difference (P>0.05) among each other. All the groups fed
on 0-20% of rice bran attained live body weight of 2.4-
2.6 kg/head at the end of the 8" week of the feeding
trial. There was no significant difference (P>0.05)
between all the treatment groups during the 5-8 and 0-8
weeks of the feeding trial in rate of growth of the
experimental chicks as measured by mean body weight
attained (Table 5). However, the group placed on the
treatment containing 25% of rice bran attained
significantly lower (P<0.05) live body weight of about
2.3kg/head on the 8"week of the feeding trial.

The results of the current study are in agreement with
that of (Kauret al., 2011) who reported that phytic acid
and dietary fiber were the main anti-nutritive factors
found in rice bran. It has been well documented that
feeding birds with a high content of fiber resulted in
lowering nutrient digestibility, growth performance,
increased digesta viscosity and wet litter (kras et al.,
2013, Nalle, 2009). Adeola and Cowieson (2011)
explained that phytic acid cause limitation in nutrient
utilization as a result of binding of the 6 phosphate
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groups which makes dietary phosphorus unavailable to
the animal. The results of the current study was contrary
to that of Salami (2009) who showed that inclusion of
20-30% of rice bran into broiler diets had no adverse
effects on production performance. Daliani et al.(2012)
reported that provision of 35% of rice bran within broilers
diet did not significantly affect growth performance. The
complimentary effect of other dietary ingredients in the
diet and breed of birds used in this study could be
responsible for the observed difference in the live body
weight of birds. Chae et al.(2002) studied the thermal
processes of high level of rice bran stabilization and
suggested that supplementation with rancid rice meal
may impair the performance of animals. Their results
demonstrated greater rice bran stabilization through the
thermal process, resulted in better animal performance.
Yasin et al.(2012) and Parveen et al. (2013), in

feed conversion efficiency. Mujahid et al. (2003) reported
lower fat digestibility values from rice bran stored over
longer period of time, the magnitude of the effect of
which depended on the level of inclusion in the diet and
the thermal processing to which the meal was exposed.

According to Table 5, the inclusion of rice bran at more
than 15-20% in broiler diets negatively affected both
mean live body weight and mean daily body weight gain
both during starters and finishers phases respectively.
This result was in agreement with that of Ani et
al.,(2013) who reported that average daily weight gain
was significantly (P<0.05) depressed at the level of
inclusion of 20% rice miling waste with enzyme
supplementation. The results of the current study was
contrary to that of Dafwang and Shwarmen (1996) who
recommended rice bran inclusion level of up to 15 and

evaluating the natural antioxidant in rice bran- based 10% into  starters and finishers broilers ration
chicken die, depicted that broilers receiving a-tocopherol  respectively.
in the diet gained higher body weight and brought better
Table 5: Performance of the experimental Chicks fed on rice bran (g/bird)
Period Treatments SEM
Starter T1 T2 T3 T4 T5 T6
Initial weight 41.49 43.48 43.36 40.86 41.41 40.55 2.71
Weight at end of Weekl ~ 100.35°  99.06% 97.43° 80.16" 88.46% 82.58° 9.98
Weight at end of Week2  242%° 251.38° 245.47*  222.37"°  205.54° 215.88°  19.91
Weight at end of Week3 ~ 409.77%°  395.39% 395.81*°  370.78% 340.88° 335.55° 36.21
Weight at end of Week4 ~ 646.10°  627.74% 650.31*°  589.85% 568.6° 565.72° 48.70
Daily gain( 0-4 week) 21.59% 20.87%° 21.68° 19.61% 18.83° 18.76° 1.71
Finisher
Weight at end of Week5 ~ 978.52%  941.33%°  998.89°  937.98% 903.46" 876.19° 59.89
Weight at end of Week6 ~ 1315% 1298.4*° 1354.54* 1303.26%°  1254.86°°  1197° 92.86
Weight at end of Week7  1910.6 1933 1967 1982.7 1909.4 1880.5 161.45
Weight at end of Week8  2644.8°  2632° 24745%  2457.1% 2473.6% 2389.9" 159.99
Daily gain(5-8 week) 71.39 71.58 66.94 66.68 68.04 65.15 5.69
Daily gain (0-8 week) 46.69° 46.22° 44.31%° 43.15® 43.43" 41.96" 2.86

#“Means within a row with different superscripts differ significantly (P<0.05); SEM: Standard Error of Mean. T;:
Ration containing 0% rice bran; T2: Ration containing 5% Rice bran; T3: Ration containing 10% rice Bran; T4: Ration
containing 15% rice Bran; T5: Ration containing 20% rice bran; Tg: Ration containing 25% rice bran.

4.2.3. Feed conversion ratio and mortality rate

The results of the feed conversion ratio and mortality
rate of the experimental chicks are shown in Table 6.
There were no significant differences (P>0.05) between
all the treatment groups during the first 3 weeks of the
feeding trial (Table 6). Lower feed conversion ratio of
2.26 was calculated for the groups fed on the treatment
containing 10% rice bran during the starter's period,
indicating this group produced at cheaper rate compared
to the others. During finisher phase, the groups fed on
the diet containing 25% of rice bran had feed conversion
ratio 2.74 and found to be expensive in production
compared to the others (Table 6). During the entire
feeding trial of 0-8 weeks the groups fed on control diet
and diet containing 5% of rice bran had feed conversion
ratio 2.36 and 2.35 respectively, and found to be
cheaper in production compared to the others. According

to Table 8, significantly higher feed conversion ratio was
recorded for the groups fed on 25% of rice bran which
comparable to diet containing 10%, 15% and 20% of rice
bran and significantly different from control diet and diet
containing 5% of rice bran during the entire feeding trial.

According to current study, there was increase in feed
consumption with increased levels of inclusion of rice
bran which in turn resulted in linearly significant (P<0.05)
increase in feed conversion ratio. Duru and Dafwang
(2010) reported that rice bran contains high level of fiber
which lowered the utilization of protein and energy value
of the feedstuff. According to result of the current study,
starting from the 7" week of the feeding trial, mean
weekly feed consumption of the groups fed on the
control treatment was significantly lower (P<0.05) than
that of all the others (Table 6). On the other side the
group placed on the treatment containing 25% of rice
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bran attained significantly lower live body weight of
about 2.3kg/head on the 8" of the feeding trial, the value
of which was significantly lower (P< 0.05) than that of the
others. The general tendency is that live body weight
and means daily body weight gain of the experimental
bird’s depressed and feed intake increased as the levels
of inclusion of rice bran increased in the diets. This study
showed that higher levels of rice bran inclusion
depressed growth and increased feed cost per Kg and
resulted in less body weight gain. This result was in
agreement with that of Dafwang and Damang (2010),
who reported that inclusion 30-40% of rice bran into
broilers diet depressed growth and increased feed cost
per Kg/ weight gain significantly because of the poor
efficiency of feed utilization.

According to Gallinger et al. (2004), rice bran is prone to
rancidity, has a high phytate content, contains an

enzyme inhibitor (trypsin inhibitor), and is high in fiber.
These characteristics have limited the use of rice bran in
poultry diets. Inclusion of maximum of 10-20% of rice
bran into broilers ration was recommended, depending
on the geographical origin of the rice and the level of
supplemental enzymes used (Martin and Farrell, 1998a).

The analysis of data on mortality revealed that there was
no significant difference between all the treatment
groups in rate of mortality. The result of the current
study is in agreement with that of Mahbub et al., (1989)
who reported that inclusion of rice bran into broilers diet
did not affected the health status of the experimental
chicks. The result of the current study indicated that the
inclusion of up to 25% of rice bran in broiler diet had no
negative implication on the health status and rate of
survival of the experimental chicks.

Table 6: Daily mean feed conversion ratio and mortality rate of the experimental Chicks

Period Treatments SEM
Starter T1 T2 T3 T4 T5 T6

Week1 2.40 2.48 2.57 2.83 2.48 2.95 0.43
Week2 1.74 1.59 1.62 1.59 1.90 1.71 0.24
Week3 2.36 2.39 2.39 2.21 2.65 2.64 0.24
Week4 3.00° 2.66% 2.55° 3.06° 2.85% 3.03° 0.28
0-4 week 2.43%° 229 2.26° 2.40%° 2.45% 2.59° 0.13
Finisher

Week5 297  3.07* 2.92% 2.84° 2.90% 3.20° 0.24
Week6 3.53*®  3.40% 3.47% 3.21° 3.44%° 3.74° 0.35
Week7 2.00 2.04 2.06 2.03 2.11 2.00 0.20
Week 8 1.99° 2.04% 3.20% 3.712 2.48% 3.27* 1.16
5-8Week 2.59° 2.40 2.64%° 2.68% 2.58%° 2.74° 0.18
0-8week 2.36° 2.35° 2.52%° 2.60% 2.53% 2.68% 0.14
Mortality rate 0.00 3.57 3.57 5.36 35 1.79 0.03

#“Means within a row with different superscripts differ significantly (P<0.05); SEM: Standard Error of Mean. T;:
Ration containing 0% rice bran; T2: Ration containing 5% Rice bran; T3: Ration containing 10% rice Bran; T4: Ration
containing 15% rice Bran; T5: Ration containing 20% rice bran; T4: Ration containing 25% rice bran.

5. CONCLUSSION AND RECOMMENDATION
5.1. Conclusion

The aim of this experiment was to evaluate the growth
performance feed utilization efficiency and mortality of
broiler chicks fed different levels of rice bran for duration
of 56 days. The results obtained indicated that there was
significant difference between the treatment groups in
the growth performance and mortality rate. The results
obtained also indicated that rice bran can be included
at up to 15-20% in starter and finisher broilers diet
without detrimental effects on the production
performance of the birds. Depending on the growth
parameters measured and the availability and market
price of rice bran, the use of this by-product in poultry
replacing energy value of cereal grains seems to be
appealing under the current Ethiopian conditions.

5.2. Recommendation

Based on the results of the current study 15 and 20% of
rice bran could safely and economically be included in to
starters and finishers broilers ration respectively. Further
research is required in the area of treatment of rice bran
aimed at the inclusion of higher levels in poultry feeding
system in Ethiopia.

6. REFERENCES

Abd El-Hack, M., Alagawany, M., Farag, M. and Dhama, K.
2015. Use of maize distiller's dried grains with soluble
(DDGS) in laying hen diets: Trends and advances.
Asian Journal of Animal Veterinary Advance.10, 690-
707.

Adeola, O. and Cowieson, A. 2011. Board-invited review:
Opportunities and challenges in using exogenous



Alewi et al / Greener Journal of Agricultural Sciences 129

enzymes to improve non ruminant animal production.
Journal of Animal Science 89: 3189-3218.

Amissah, J., Ellis, I., Oduro, and. Manful, J. 2003.Nutrient
composition of bran from new rice varieties under study
in Ghana." Food Control 14, no. 1 : 21-24.

Ani,A., Kalu, I., Uguwuowo,L., lioh, E. 2013. Dietary effect of
rice Miling waste and Supplementary enzyme on
performance of Broiler chicks Dept. of Anim. Sc., Univ.
of Nig, Nsuka African Journal of Biotechnology.
;12(34):5326-5332.

Atawodi, S., Mari, J., Atawodi, and Yahaya,Y. 2008.
Assessment of Leucaenaleucocephalaleaves as feed
supplement in laying hens. African Journal of
Biotechnology. 7: 317-321.

Bhosale, S. and Vijayalakshmi, D. 2015.Processing and
nutritional composition of rice bran.Current Research
Nutrition and Food Science Journal. 3: 74-80.

Central Statistical Authority/ CSA. 2012. Report on area and
production of major crops. Agricultural sample survey
2011/2012 (2004 E.C), Volume 1: Addis Ababa,
Ethiopia.

Central statistical Authority.2017. Report on livestock and
livestock characteristics, Agricultural Sample Survey
2016/17 (2009 E.C.). Statistical Bulletin No.585, Vol. II.
Addis Ababa.

Chae, B.,Lee, K., and Lee, S. 2002. Effects of FeedingRancid
Rice Bran on Growth Performanceand Chicken Meat
Quality in Broiler Chicks.sian-Aust. Journal of Animal
Science Vol 15, No. 2 : 266-273.

Cicero, A. and Derosa, G.2005. Rice bran and its main
components: potential role in the management of
coronary risk factors. Current Topics in Nutraceutical
Research, 3(1), pp.29-46.

Daliani, S. dan Ramon, E.
2012.PengaruhPerubahanKomposisiBahanPakanterha
dapBeratHidupAyam Broiler.Prosiding Seminar
InovasiTeknologiPertanianSfesifikLokasiMendukungEm
patSuksesKementerianPertanian di Provinsi
Bengkulu.BalaiPengkajianTeknologiPertanianBekerjasa
madenganFak.PertanianUniversitas Bengkulu. 2012.
hal 194 — 198.

Deniz,G., Orhan, F., Gencoglu ,H., Eren, M., Gezen, S. and
Turkmen, |. 2007. Effects of different levels of rice bran
with and without enzyme on performance and size of
the digestive organs of broiler chickens Revue
Médicinal.Vétrinary. 158 (7): 336-343.

Dwarfang, |. and Shwarmen, E. 1996.Utilisation of Rice
offal/chaff in practical rations for broiler chickens,
Nigerian Journal of Animal Production, 23:21 — 23.

DZARC (DebreZeit Agricultural Research Center), 2003.
Annual Research Report 2002/03, Ethiopian Institute of
Agricultural Research, DebreZeit, Ethiopia

Ekeyem, B.,Madubuike, F. and Dike, O. 2006. Effects of partial
replacement of yam peel meal for maize on
performance and carcass characteristics of finisher
chickens. International Journal of Poultry Science, 5,
pp.942-945.

Eze, S.andlbe, O. 2005. Effect of fermentation on the nutritive
value of B. Eurycoma “Achi”.Journal.Chemical.

FAO (Food and agricultural organization). 2011. World
Livestock 2011 —Livestock in food security Food and
Agriculture Organization of the United Nations (FAQ),
Rome.

Gallinger, C.,Sua’rez, D.andlrazusta,A. 2004. Effects of Rice
Bran Inclusion on Performance and Bone Mineralization
in  Broiler Chicks 2004 Journal of Applied
Poultry.Research . 13:183-190.

Jiamyangyuen, S., Srijesdaruk, V. and Harper, W.
2005.Extraction of rice bran protein concentrate and its
application in bread. Extraction, 27(1), p.56.

Juan, S., Aizwarya,T., Tanka, K., Rob, P., Bogdan,
A.,Slominski,C ., Elijah, K. 2019. Growth performance,
gastrointestinal weight, microbial metabolites and
apparent retention of components in broiler chickens
fed up to 11% rice bran in a corn-soybean meal diet
without or with a multi-enzyme supplement*Animal
Nutrition 5 (2019) 41-48.

Kanengoni, A., Chimonyo, M.,Ndimba, B. and Dzama, K. 2015.
Potential of wusing maize cobs in pig diets—A
review. Asian-Australasian journal of animal
sciences, 28(12), p.1669.

Kaur, S., Sharma and Nagi,H. 2011. Functional properties and
anti-nutritional factors in cereal bran. Asian Journal
of Food Agro-Industry., 4: 122-131.

Khatun, R., Howlider, M., Rahman, M., and Hasanuzzaman, M.
2003. Replacement of fish meal by silkworm pupae in
broiler diets.Pakistan Journal of biol. Science.,6: 955-
958. https://doi.org/10.3923/ pjbs.2003.955.958

Kras, R.,Kessler, A., Ribeiro, J., Henn, L.,Bockor and Sbrissia,
A. 2013. Effect of dietary fiber, genetic strain and age
on the digestive metabolism of broiler chickens. Rev.
Bras. Cienc.Avic., 15: 83-90.

Mahbub, A., Rahman, and Reza, A. 1989.Use of rice polish as
partial replacement of wheat in the diet of growing
chicks.Bangladesh Journalof Animal.Science. 18:99—
104.

Martin, E., Nolan, Z., Nitsan, and Farrell, D. 1998. Strategies
to improve the nutritive value of rice bran in poultry
diets. IV. Effects of addition of fish meal and a microbial
phytase to duckling diet on bird performance and amino
acid digestibility. British Poultry Science. 39:612—-621

Mujahid, A., Hagq, I., Asif, M., Gilani,A. 2004. Effect of different
levels of rice bran processed by various techniques on
performance of broiler chicks. British Poultry Science
2004;45(3):395-399.


https://doi.org/10.3923/

130 Alewi et al / Greener Journal of Agricultural Sciences

Nalle, C. 2009. Nutritional evaluation of grain legumes for
poultry.Ph.D.Thesis, Massey University,
Palmerston North, New Zealand.

NRC (National Research Council). 1994. Nutrients
requirements of domestic animals. nutrient
requirements of poultry.9th edition, National

Academy Press Washington.

Parakash, J. 1996. Rice bran proteins: Properties and food
uses. Crit. Rev. Food Sci. Nutr. 36: 337-552.

Parveen, R., Asghar, A., Anjum, F., Khan, M., Arshad, M.,
Yasmeen, A. 2013. Selective deposition of dietary
alpha-lipoic acid in mitochondrial fraction and its
synergistic effect with alpha-tocoperhol acetate on
broiler meat oxidative stability. Lipids in Health and
Diseases;12:52.

Rezaei, M. 2006. Utilization of rice bran in laying hen diets.
Pakistan Biology Science, 9(8): 1420-1423.

Salami, R. 2009. Un-milling rice offal as a replacement of
maize in the enzyme supplement diets of broiler
starters: Effect on live performance traits. Proc.Of 14
Ann. Conf. of Ani Sci. Associ.of Nig (ASAN) Sept, 2009,
1417, Lagoke University of Technol. Ogbomosho, Oyo
State, Nig. Science and Education Development
Institute (SEDI, 2013). Performance of broiler finisher
chicks fed three types of rice offal based diets. 2009;
3(10):11891194.

SAS. 2002. Statistical analysis systems for mixed models.
SAS Institute Inc., Cary, NC, USA

Sharif, M., Butt, M., Anjum, F., and Khan, S. 2014. Rice bran:
A novel functional ingredient. Critical reviews in food
science and nutrition, 54(6), pp.807-816.

Sharma, H.,Chauhan, G., &Agrawal, K . 2004. Physico-
Chemical Characteristics of Rice Bran Processed by

Dry Heating and Extrusion Cooking, International
Journal of Food Properties, 7:3, 603-614, DOI:
10.1081/JFP-200033047

Shiferaw, B., Prasanna, B., Hellin, J. and Bénziger, M. 2011.
Crops that feed the world 6. Past successes and future
challenges to the role played by maize in global food
security. Food security, 3(3), p.307.

Shi, H. & Ho, C. 1994. The flavour of poultry meat. In Flavor of
meat and meat products (pp. 52-70).Springer US.

Stein, H., Casas,G., Abelilla,J., Liu)Y., Sulabo, R. 2015.
Nutritional value of high fiber co products from the
copra, palm kernel, and rice industries in diets fed to
pigs. Journal of Animal Science and Biotechnol
2015;6:56.

Van der ,M. and Dikken, G. 2004. Duck keeping in the
tropics. Basic facts about duck keeping. Netherlands:
Digigrafi, Wageningen, pp.6-7.

Van Huis, A., Van ltterbeeck, J., Klunder, H., Mertens, E.,
Halloran, A., Muir, G. and Vantomme, P. 2013. Edible
insects: future prospects for food and feed security (No.
171). Food and Agriculture Organization of the United
Nations.

Warren, B. and Farrel, D. 1990a. The nutritive value of full-fat
and defatted Australian rice bran Ill. The apparent
digestibility energy content of defatted rice bran in rats
and pigs and the metabolizable energy and nutrients in
broiler chicken and adult cockerels.Animal Feed
Science and Technology, 27: 247 — 257.

Yasin, M., Asghar, A., Anjum, F., Butt, M., Khan, M., Arshad,
M. 2012.0Oxidative stability enhancement of broiler bird
meats with a-lipoic acid and a-tocopherol acetate
supplemented feed. Food Chemistry ;131:768-773.

Cite this Article: Alewi, M; Edea, C; Demeke, S; Tesfaye, E (2022). Effect of Different Levels of Rice (Oryza sativa) Bran
on the growth Performance of Broiler Chicken. Greener Journal of Agricultural Sciences, 12(2): 120-130.




