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Abbreviations

ADG: Average Daily Gain; BW: Body Weight; CF: Crude Fiber; CP: 
Crude Protein; CRD: Completely Randomized Design; DM: Dry 
Matter; DZARC: Debre Zeit Agricultural Research Centre; EE: Ether 
Extract; FCR: Feed Conversion Ratio; GIT: Gastro Intestinal Tract; 
GLM: General Linear Model; Kcal: Kilocalorie; ME: Metabolize En-
ergy; NSC: Nougseed Cake; RB: Rice Bran; SBM: Soybean Meal; 
SD: Standard Deviation; TC: Total Cholesterol; TP: Total Protein

Introduction

 Poultry production plays a major role in bridging the protein gap 
in developing countries where average daily consumption is far below 
recommended standards [1]. The egg and meat are very significant 
source of high quality protein, vitamins and minerals in human diet. 
Chicken meat has a high biological value, relatively low price, af-
fordable by almost every social stratum, and being served from small 
restaurants to starred hotels. A broiler farm is relatively easy to handle 
from farm scale management and investment, as well as time needed 
for the broiler chicken farming is very short period. The great poten-
tial of broiler chicken cannot be optimal when it is not supported by 
required feed both in quantity or quality [2].

 Feed accounts for about 70-75% of cost of poultry production [2]. 
This situation is resulted to the unaffordable of poultry products (meat 
and eggs) in developing countries, including Ethiopia compared to 
that of the developed regions where ample quantities of conventional 
feed ingredients are available. This situation also made the develop-
ing countries weaker and weaker to compete with the global market 
for the products. Due to scarcity and consequent high price of the 
conventional protein and energy sources, productivity of poultry has 
been limited in the tropical regions [3]. Thus, poultry producers in 
Ethiopia are always complaining over the high cost and quality of 
poultry feed on the market. The known conventional plant protein 
sources for poultry feeding include soybean and other oil seed meal; 
and various agro-industrial by-products are very expensive. There is 
increased market price and demand for oil seed cake, particularly that  
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Abstract
 The aim of this experiment was to evaluate the carcass composi-
tion; meat quality characteristics, serum and partial budget analysis 
of broiler chicks fed with different levels of Rice Bran (RB) for du-
ration of 56 days. A total of 384 unsexed day old Cobb 500 broiler 
chicks were randomly divided into 24 groups each with 16 chicks 
and assigned to six dietary treatments in a completely random-
ized design with 4 replicates both during the starters and finishing 
phases. The dietary treatments studied comprised of basal ration 
containing 0, 5, 10, 15, 20 and 25% of RB. The starters and finishers 
treatment rations were formulated to be iso-caloric and iso-nitroge-
nous. Appropriate vaccinations were given and standard bio-security 
measures were employed, mortality registered as it occurred and 
general health status monitored throughout the experimental peri-
od. On the 49th and 56th days of the feeding trial, two birds (one 
male and one female) and eight birds /treatment were randomly se-
lected from each replicate for carcass evaluation. From the same 
birds used for carcass evaluation, blood was taken for serum Total 
Cholesterol (TC) and Total Protein (TP) determination. Meat sam-
ples from breast, thigh and drumstick were evaluated for color, taste, 
flavor, juiciness tenderness and over all acceptability by panelists. 
The proximate chemical composition analysis of the breast and thigh 
muscles carried out. The partial budget was calculated as the differ-
ence between the feed costs incurred during the experimental period 
per bird and sale of live birds at the end of the experimental period. 
The results obtained indicated that there were significant differences 
(P<0. 05) in most of gastrointestinal tract. The weight of gizzard and 
small intestine significantly increased as the dietary levels of rice 
bran increased. There were no significant (P>0. 05) difference be-
tween all the treatment groups in the slaughter and heart weight on 

the 56th day of the feeding trial. All the groups fed on the treatments 
containing 0-20% of rice bran recorded statistically similar drum-
stick weight of 231. 25-276. 88 g. There was significant difference 
between the groups fed on 5-25% of RB rice bran in terms of per-
cent composition of EE of breast muscle meat. The roasted breast 
meat thigh and drumstick of the experimental broiler fed on all the 
treatment diets were similarities in taste, color, flavor, juiciness, ten-
derness and overall acceptability. The results of the current study 
indicate that rice bran can be included at up to 15-20% in starter and 
finisher broilers diet without negative effects on carcass parameters, 
total serum cholesterol, total serum proteins and sensory test. More-
over, inclusion of up to 20% rice bran in broilers ration could result 
in reduction of 11% production cost compared to the groups fed on 
control diet.
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of soybean meal [4]. On the other side, the country is not self-suffi-
cient in grains production, that competing for poultry feed production 
[5,6]. Similarly, availability of land for cultivation of soybean and 
other plant protein sources is diminishing in developing countries [7].

 Profitability of the poultry industry to the producers and the af-
fordability of poultry products to the consumers are very much de-
pendent on the efficient and effective utilization of cheap and locally 
available feed resources which have a comparative nutritional value 
as the conventional sources. Under local conditions, rice bran is prob-
ably the cheapest feed resource for a unit of many nutrients and ener-
gy for poultry and, thus the feeding cost can substantially be reduced 
and feed value enhanced through proper utilization of rice bran in the 
poultry industry.

 Rice bran is a major cereal by-product, which is widely used in 
rice producing countries as a feed ingredient in poultry ration. Bran 
is the coarse outer covering of grains separated during processing. It 
contains considerable amounts of fat, protein, amino acids, metabo-
lizable energy and a good source of B-group vitamins [8,9]. Its high 
oil and starch content make it an important energy ingredient. Its ami-
no acid composition is generally superior to that of other cereal grains 
[10]. Rice bran protein has high lysine content (4. 31%) and the limit-
ing amino acids are threonine and isoleucine [11]. Its nutritional value 
is higher than wheat bran. These being the cases the major objective 
of this study 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 carcass characteristics and nutritional quality of 
Cobb 500 broiler chicken fed different levels of rice bran,

b) To evaluate serum profile of Cobb 500 broiler chicken fed different 
levels of rice bran,

c) To study into partial budget analysis of inclusion of different levels 
of rice bran in the diet of Cobb 500 broilers chicken.

Materials and Methods
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 me-
ters 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, respec-
tively [12].

Experimental ration and treatments

 The chemical composition of samples of the major feed ingredi-
ents (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 prior to the experimental starter and finisher ration for-
mulation. Crude protein content was calculated from the total N mul-
tiplied 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 laboratory chemical analytical data. The 
feed ingredients used in the formulation of the different experimental  

rations for the study were 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 pur-
chased from the nearby market whereas the RB was collected from 
the cereal millings engaged in rice processing from Wereta area (Fo-
gera District), Amhara region. The maize grain, nougseed cake, lime-
stone 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 for-
mulated to be nearly iso-caloric and iso-nitrogenous at 3000 kcal/kg 
DM of ME and CP content of 22%, respectively. The finisher phase 
treatment rations were also formulated to be iso-caloric and iso-ni-
trogenous that contains 3200 kcal/kg DM of ME and CP content of 
20%, respectively.

Management of the experimental chicks

 A total of 384 day old chicks with an average body weight 41. 
86±1. 26 g were used for feeding trial and were randomly assigned 
to six dietary treatments and four replications per treatment in a com-
pletely randomized design experiment, thus having 16 chicks per rep-
licate or pen and a total of 24 experimental pens Tables 1 and 2. Fi-
nally, 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 3. 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 house 
with enough floor space round feeders and drinkers. Infrared bulbs 
and fluorescent lumps were used as heat and light source, respective-
ly. The experimental pens, watering and feeding troughs were thor-
oughly cleaned, disinfected and sprayed against external parasites in 
advance with the commencement of the feeding trial Figure 1. The 
birds were vaccinated against Newcastle and Infectious Bursal Dis-
ease (Gumboro) at the recommended vaccination dates, and other 
health precautions and sanitary measures were also routinely prac-
ticed throughout the study period. The chicks initially weighed and 
allowed to continue with the assigned diets for a 56 days feeding pe-
riod. Fresh clean water and feed were provided adlibtum Figure 2.

Data collection

Carcass characteristic: On the 49th and 56th days of the feeding tri-
al, two birds (one male and one female) and eight birds /treatment 
were randomly selected from each replicate. The selected birds were 
starved for 12 hours, weighed and slaughtered for carcass evaluation. 
The birds were dry de-feathered. Carcass parts (thigh and drumstick, 
breast, wings, back) and internal organs (heart, liver, gizzard and gas-
trointestinal tracts) were measured. Dressed and carcass cuts, edible 
and non-edible offal were weighed and recorded following to the pro-
cedure described [13,14]. Dressed carcass weight were determined 
after removing blood, feather, shank, head, kidney, lung, pancreas, 
crop, pro-ventricles, small and large intestine, caecum and urogenital 
tracts Figure 3.

 The dressing percentages were determined as the proportion of 
dressed weight and slaughter weight multiplied by 100. Drumstick, 
thigh and breast, wings and back meat were separated and weighed. 
Fat deposition around the proventriculus, gizzard, abdominal wall and 
the cloacae were collected and weighed. The edible offal (giblets), 
which includes the heart, gizzard and liver were weighed. The weight 
of crop, proventriculus, liver, small intestinal (duodenum, jejunum 
and ileum), caeca and large intestine were weighed. The lengths of the 
parts were measured by using centimeter tape.
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Serum evaluation: From the same birds used for carcass evaluation, 
blood was taken for serum Total Cholesterol (TC) and Total Protein 
(TP) determination. The blood samples were collected by inserting a 
sterile needle into the wing vein of the birds and 1 ml of blood was 
collected. The blood samples were then placed inside plain vacutain-
ers and centrifuged at 4000 rpm for 2 minutes in order to separate 
the serum. The collected sera were stored at -20 °C pending analysis.

Organoleptic study: Meat samples from breast, thigh and drumstick 
were evaluated for color, taste, flavor, juiciness tenderness and over 
all acceptability by twelve panelists from DZARC staff members in 
accordance with procedure mentioned by [15]. The samples were cut 
into pieces and wrapped individually in aluminum foil and roasted 
in an oven at 180 °C for 15 minutes. Pieces from each sample were  

provided to panelists randomly in such a way that everyone got sam-
ple from breast, thigh and drumstick. All panelists that participate in 
sensory evaluation had training prior to evaluation on sensory evalu-
ation and also received the same training, instruction and understand 
the descriptors being used during these meat samples evaluations. 
Each panelist was provided with water to serve as neutralizers be-
tween the products. The samples assessed on 5-point hedonic scale 
(Excellent=5, Very good=4, Good=3, Fair=2 and Poor=1).

Chemical composition of meats: The proximate chemical compo-
sition analysis of the breast and thigh muscles carried out. The fresh 
samples of breast and thigh muscles without skin were separately 
minced and dried at 65 °C for 48 hours in oven dry, ground and ho-
mogenized and analyzed for DM, fat (EE), crude ash (AOAC 2000).  

Treatments Replications Birds per replication Total number of birds per treatment

T1: Diets + 0% Rice Bran 4 16 64

T2: Diets + 5% Rice Bran 4 16 64

T3: Diets + 10% Rice Bran 4 16 64

T4: Diets + 15% Rice Bran 4 16 64

T5: Diets + 20% Rice Bran 4 16 64

T6: Diets + 25% Rice Bran 4 16 64

Total  384

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

Feed ingredients 

Starter ration: 0-28 days (CP:22%, ME: 3000 kcal/kg DM) Finisher ration: 29-56 days (CP:20%, ME: 3200 kcal/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 40. 4 5 8 10 9 7 7. 5 7. 5

Soybean oil 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 4. 91 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. 17 2924. 28 2911. 07 2894. 62 2884. 65 2870. 4 3031. 43 3028. 08 3043. 03 3044. 88 3029. 58 3011. 03

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

Table 2: Ingredients used in formulating the experimental diets.
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; T1: Ration containing 0% RB; T2: Ration containing 5% RB; T3: Ration containing 10% RB; T4: Ration containing 15% RB; T5: Ration containing 
20% RB; T6: 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.
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About 2 g 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 hours 
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.

Partial budget analysis

 To estimate the profitability of feeding different levels of RB in 
the broiler production, the partial budget was calculated as the differ-
ence between the feed costs incurred during the experimental period 
per bird and sale of live birds at the end of the experimental period, 
according to the principles developed by [16]. Market prices of kg 
weight of birds and the different feed ingredients used for experimen-
tal ration formulation at the time of the experiment was considered in 
the analysis considering the other costs are similar among the treat-
ments.

Statistical analysis

 Data analyzed using the General Linear Model (GLM) procedures 
of [17], 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 = µ + Ti + eij

Where,

Yij = Dependent variable

µ = Overall mean

Ti= Treatment effect of ith treatment and,

Figure 1: Experimental pen.
Figure 2: Brooding Ring.

Figure 3: Data collection of Carcass trait and Offal.
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eij= Error term

Results and Discussion
Carcass characteristics

 The results of the carcass characteristics and giblet of the experi-
mental chicks fed different levels of rice bran on 49th days of feeding 
trial are presented in Table 3. The results showed that there was no 
significant (P>0. 05) difference between all the treatment groups in 
dressing percentage and the weights of dressed, breast, drumstick and 
back. On the other side there were significant (P<0. 05) difference be-
tween all the treatment groups in the, slaughtering, thigh, wings, giz-
zard, heart and liver weights. Thigh weight recorded from the groups 
fed on the treatment containing 15% rice bran (T4) was significantly 
(P<0. 05) higher than that of the groups fed on 10% of rice bran but 
comparable to that of all the others. Thigh weight of the groups fed 
on 10% rice bran was significantly less than the others. Wings weight 
recorded from the groups fed on the treatment containing 20% rice 
bran (T5) was significantly (P<0. 05) higher than that recorded from 
the others and comparable to all treatments with except groups fed on 
diet containing 10% of rice bran, the value of which significantly less 
than the others.

 The results obtained indicated that inclusion of rice bran into 
broilers diet had different impact on the anatomical and physiolog-
ical makeup of the birds. There was slight increase in mean weight 
of gizzard with increase in the level of inclusion of rice bran in the 
diets of the experimental chicks. It has been speculated that poultry 
requires a moderate amount of diet structure, for proper gut develop-
ment and functionality [18]. Diet structure is critical in stimulating 
gizzard development, influencing digesta passage rate and improving 
gut motility by enhancing endocrine cholecystokinin release which 
stimulates the secretion of pancreatic enzymes and gastro duodenal 
refluxes [18,19]. The results of the current study were in agreement 
with that of [20] who observed increased size of gastrointestinal tract 
of birds fed on rice bran. Extended gizzard retention time increases 
interaction of feed particles with gastric juices and improves digestion 
and feed efficiency [19]. However, the increased gizzard size of birds 
fed high level of rice bran did not result in increased body weight gain 
and feed conversion ratio in this study.

 The results of the carcass characteristics and giblet of the exper-
imental chicks fed different levels of rice bran on 56th days are pre-
sented in Table 4. The results obtained showed that there were no 
significant (P>0. 05) difference between all the treatment groups in 
the slaughter, heart weight on the 56th day of the feeding trial. On 
the contrary, there were significant (P<0. 05) difference between the 
treatment groups in the dressed weight, and dressing percentage and 
breast, thigh, drumstick, back and wings, gizzard, and liver weights. 
Significantly higher dressed weight was recorded from T2, the value 
of which comparable with that of the group fed on T1 and T5 and 
significantly different from the others. Dressing percentage recorded 
from the groups fed on the control diet was significantly (P<0. 05) 
higher than that recorded from the groups fed on diet containing 15% 
(T4), and 25% (T6) of rice bran, but comparable with that of all the 
others. Thigh weight recorded from the groups fed on 5% rice bran 
(T2) was significantly (P<0. 05) higher than that of the group fed on 
15 and 25% rice bran. Breast weight was recorded from the groups 
fed on the treatment containing 5% rice bran (T2) was significantly 
(P<0. 05) higher than that recorded from the group fed on 10% rice 
bran. All the groups fed on 0-20% of rice bran were comparable in 
drumstick weight (231. 25- 276. 88 g).

 The weight of gizzard significantly increased as the dietary lev-
els of rice bran increased. This may be due to the increased level of 
dietary fiber contributed by rice bran, which probably stimulated the 
activity of the gizzard resulting in increased musculature. This result 
was in agreement with that of [21], who reported that, in the gizzard, 
the particle size of ingestion is reduced by means of grinding, while 
the chyme is mixed with the secretions of the proventriculus. To func-
tion properly, the gizzard requires mechanical stimulation. Here, the 
excitatory effect of fibrous materials on the gizzard is well document-
ed [22]. Once ingested items have been ground to a critical size, the 
particles move into the small intestine. Poultry reflux digests between 
various locations of the alimentary canal and fibers present in the feed 
are believed to influence gastro duodenal reflux of digesta [23].

Weight and length of the gastro intestine

 The results of the weight and length of the gastro-intestine of the 
experimental chicks fed on different levels of rice bran are presented 
in Table 5. The results obtained showed that there were no significant  

 Parameters 1Treatments       

 T1 T2 T3 T4 T5 T6 SEM

Slaughtering weight(kg) 1. 76c 2. 23a 2. 01abc 2. 06ab 1. 93bc 2. 00abc 0. 21

Dressed weight(kg) 1. 18 1. 42 1. 23 1. 27 1. 19 1. 29 0. 16

Dressing % 68. 15 63. 41 62. 2 61. 94 61. 5 64. 53 5. 41

Thigh weight (g) 167. 75ab 193. 13ab 165. 63b 197a 169ab 176. 88ab 89. 64

Breast weight (g) 536. 88 648. 75 561. 25 599. 13 581. 38 600. 63 28. 81

Drumstick weight (g) 197. 63 215. 63 195. 63 194. 88 205. 75 189. 38 20. 72

Back weight (g) 188. 63 213. 38 181. 25 196. 63 184. 88 196. 25 29. 68

Wing weight (g) 71. 25ab 76. 75ab 65. 00b 74. 75ab 79. 13a  76. 25ab 8. 28

Gizzard weight (g) 31. 73c 35. 2bc 35. 28bc 37. 06abc 41. 55ab  42. 03a 4. 37

Heart weight (g) 8. 85c 13. 08ab 14. 88a 12. 95ab 12. 46ab  11. 8b 1. 92

Liver weight (g) 39. 45ab 44. 03a 38. 313ab 42. 76a 44. 05ab  36. 68b 3. 97

Table 3: Carcass characteristics and Giblet of the experimental Chicks on 49th day of the feeding trial.
a-cMeans within a row with different superscripts differ significantly (P<0. 05). RB: rice bran; SEM: standard error of the mean. 1T1: Ration containing 0% RB; 
T2: Ration containing 5% RB; T3: Ration containing 10% RB; T4: Ration containing 15% RB; T5: Ration containing 20% RB; T6: Ration containing 25% RB.
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(P>0. 05) difference between all the treatment groups in mean weight 
of Gastro-Intestinal Tract (GIT) with content, proventriculus and pro-
ventriculus length. On the contrary, there was significant (P<0. 05) 
difference between the treatment groups in the mean empty weight of 
GIT, crop, caeca, abdominal fat, small intestinal, large intestinal and 
length of crop, small intestine, large intestine and caeca. The mean 
intestinal weights of the birds fed on the control diet was significantly 
lighter (P<0. 05) than that of the others. The empty GIT of birds fed 
on control diet was significantly different from that of birds fed on 
different levels of rice bran. The mean empty weight of the GIT, small 
intestinal and caeca showed slight increase with increased levels of 
inclusion of rice bran in to the diets of the experimental birds Figure 
4.

 Higher intestine weights could be due to the presence of higher 
level of dietary fiber. The results of this study was in agreement with 
that of [24] who reported that elevated levels of fiber increased the 
size of the digestive system. The length of intestine, particularly the 
length and weight of the cecum increased with increased level of fiber 
in the diet. Caecum length of the groups fed on 5-25% of rice bran 
was significantly higher (p<0. 05) than the groups fed on control treat-
ment diet and found to be pronounced in the case of the groups fed 
on 20-25% rice bran. [21] Stated that fibrous diets have increased the 
weight of viscera due to increase in gizzard and intestine activity. Fac-
tor responsible for this, may include arabinoxylans which constitute 
the bulk of the hemcelluloses in rice bran. Moreover, it was reported 
that gizzard erosion increased with high levels of rice bran inclusion 
due to high silicon content of nature of rice bran.

Chemical composition of meat

 The results of the chemical composition of the meat (breast and 
thigh muscles) are presented in Tables 6 and 7 respectively. The per-
cent composition of moisture, EE and ash of the breast muscle was 
significantly affected (P<0. 05) by inclusion of rice bran in the diet 
(Table 6). The percentage of dry matter of the breast meat of birds 
fed on control diet (T1) was significantly higher (P<0. 05) than the 
groups fed on the treatment containing 10% rice bran (T3). The per-
centage composition of EE of the breast muscle of the groups fed 
on the control treatment (T1) and the groups fed on the treatment  

containing 20% rice bran (T5) were significantly lower (p<0. 05) than 
the others without showing difference between each other’s. Signifi-
cantly higher (P<0. 05) content of EE (7. 51) was recorded from the  

Parameter
 Treatments

T1 T2 T3 T4 T5 T6 SEM

Slaughtering weight(kg) 2. 54 2. 63 2. 31 2. 43 2. 50 2. 33 0. 21

Dressed weight (kg) 1. 68ab 1. 73a 1. 52bc 1. 49bc 1. 60abc 1. 44c 0. 14

Dressing% 66. 06a 65. 756a 65. 256ab 61. 422b 63. 819ab 61. 597b 2. 62

Thigh weight (g) 225. 63ab 228. 75a 205. 00abc 200. 00bc 215. 00abc 190. 63c 76. 93

Breast weight (g) 733. 13ab 783. 75a 658. 13b 691. 25ab 762. 50ab 673. 75ab 21. 11

Drumstick weight (g) 265. 00a 276. 88a 245. 63ab 231. 25ab 246. 88ab 225. 63b 18. 90

Back weight (g) 215. 63ab 231. 25a 198. 75ab 211. 88ab 212. 50ab 195. 00b 22. 85

Wings weight (g) 80. 63abc 77. 50bc 70. 63c 86. 88ab 95. 63a 86. 25ab 10. 24

Gizzard weight (g) 39. 38b 43. 75a 36. 88b 40. 00ab 45. 00a 42. 50ab 4. 35

Heart weight (g) 14. 00 14. 38 13. 13 12. 50 12. 50 11. 25 2. 69

Liver weight (g) 54. 38ab 58. 13a 49. 38bc 49. 38bc 46. 25c 45. 00c 4. 79

Table 4: Carcass characteristics and Giblet of the experimental Chicks on 56th day of the feeding trial.
a-cMeans within a row with different superscripts differ significantly (P<0. 05). RB: rice bran; SEM: standard error of the mean. 1T1: Ration containing 0% 
RB; T2: Ration containing 5% RB; T3: Ration containing 10% RB; T4: Ration containing 15% RB; T5: Ration containing 20% RB; T6: Ration containing 
25% RB.

Figure 4: Body weight weighing.
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groups fed on the treatment containing 15% rice bran (T4). There 
was no significant difference (P>0. 05) between the groups fed on 
the treatment containing 5,10 and 25% of rice bran (T2, T3 and T6) in 
terms of percent composition of EE of breast muscle meat. There was 
increase in the ash content of breast muscle meat of the experimental 
chicks with increase in the level of inclusion of rice bran in the diets 
(Table 6). The dry matter content of breast muscle of the groups fed 
on 10% rice bran (T3) was significantly lower than the groups fed on 
control diet (T1) and crude ash content of breast muscle of birds fed 
control diet (T1) was lower than that of the birds fed on 25% of rice 
bran. The dry matter content of thigh meat of birds fed on the control 
diet (T1) was significantly higher (P<0. 05) than that of the groups fed 
on the treatment containing 15 and 25% of rice bran (T4 and T6). The 
EE content of the thigh meat of the groups fed on control diet (T1) was 
similar with the groups fed on the treatment containing 5 and 20% of 
rice bran (T2 and T5).

 Poultry meat contains more of poly unsaturated fatty acids [25]. In 
this study fat and ash content ranging between 4. 68-7. 51 and 6. 1-9. 
03% was recorded from the groups fed on the treatments containing 
0-25% of rice bran respectively. The fat content obtained from the 
current study was in line with that of [26] who reported fat content 
ranging between 1. 0 to 17. 4% from the chicks fed on different levels 
rice bran. On the other side, the ash content obtained from the current 
study was contrary to that of [26] who reported ash content ranging 
between 0. 7% and 3. 6% from the chicks fed on different levels rice 
bran.

Sensory evaluation

 The results of the sensory test on breast, thigh and drumstick are 
presented in Tables 8 and 9 respectively. The results obtained indi-
cated that inclusion of 5-25% of rice bran into starters and finishers 
broilers diet had no effect on the taste, flavor, and tenderness and over 
all acceptability of roasted breast, thigh and drumstick meat. All the 
treatment groups recorded grade point of >3 on the hedonic scale Fig-
ure 5. There was no statistically significant difference (P>0. 05) in  

the breast meat of all the treatment groups in juiciness. On the other 
side the juiciness of thigh and drumstick of birds fed on the treatment 
containing 5% of rice bran (T2) was significantly different from that 
of the birds fed on 10-25% of rice bran. The breast meat of birds fed 
on 15% (4. 33) rice bran was (P<0. 05) significantly different among 
all treatments. There was significant difference (P<0. 05) in the color 
and juiciness of roasted thigh and drumstick. The colour registered  

Parameter
 Treatments  

T1 T2 T3 T4 T5 T6 SEM 

GIT with content weight (g) 93. 34 91. 18 89. 58 92. 9 81. 96 92. 06 11. 09

GIT without content 
weight(g)

61. 59b 70. 65ab 66. 75ab 72. 45a 72. 39a 74. 8a 6. 67

Crop weight (g) 4. 78b 6. 24ab 6. 44a 5. 75ab 7. 11a 6. 8a 1. 07

Proventriculus weight (g) 9. 29 9. 36 8. 9 9. 59 8. 76 8. 69 1. 24

Weight of small intestine(g) 43. 45c 61. 88ab 56. 33b 68. 4a 60b 56. 4b 5. 13

Weight of large intestine(g) 3. 24a 2. 79ab 1. 99b 2. 55ab 2. 93ab 2. 5ab 0. 69

Caeca weight (g) 7. 19ab 11. 91a 6. 04b 9. 23ab 7. 65ab 7. 61ab 3. 4

Abdominal fat weight (g) 6a 5. 75a 4. 63b 5. 44ab 5. 7a 5. 44ab 0. 72

Crop length (cm) 4. 69a 3. 56b 4ab 3. 94ab 3. 75ab 4. 19ab 0. 71

Proventriculus length (cm) 188. 88 206. 25 192. 88 202. 75 200. 25 208. 38 15. 4

Length of SI (cm) 6. 7c 9a 7. 75bc 6. 75c 7. 125c 9. 875a 0. 96

Length of LI (cm) 18. 05b 22. 313a 17. 25b 19b 17. 625b 22. 75a 1. 84

Caeca Length(cm) 11. 24b 14. 1ab 17. 75a 17. 33ab 18. 41a 19. 48a 4. 21

Table 5: The weight and length of the gastro intestinal parts of the experimental Chicks.

a-cMeans within a row with different superscripts differ significantly (P<0. 05). LI: large intestine; RB: rice bran; SEM: standard error of the mean; SI: small 
intestine. 1T1: Ration containing 0% RB; T2: Ration containing 5% RB; T3: Ration containing 10% RB; T4: Ration containing 15% RB; T5: Ration containing 
20% RB; T6: Ration containing 25% RB.

Parameter
Treatments 

T1 T2 T3 T4 T5 T6 SEM

DM 90. 31ab 88. 87bc 88. 54c 90. 07abc 90. 80a 90. 29ab 0. 98

EE 4. 69c 5. 71b 5. 46b 7. 51a 4. 68c 5. 42b 0. 32

Ash 5. 57b 6. 06b 9. 03a 8. 44a 6. 1b 8. 67a 0. 88

Parameter
Treatments 

T1 T2 T3 T4 T5 T6 SEM

DM 90. 54a 90. 75a 89. 96ab 88. 43c 89. 52abc 89. 28bc 0. 7

EE 7. 53b 7. 71b 9. 60a 4. 67c 8. 09b 10. 05a 0. 34

Ash 11. 38b 7. 71de 8. 81cd 12. 71a 9. 02c 6. 73e 0. 71

Table 6: Chemical composition of breast muscle of broilers fed ration con-
taining different levels of rice bran.
a-cMeans within a row with different superscripts differ significantly (P<0. 
05);. SEM: Standard error of the mean; DM: Dry matter; EE: Ether extract; 
T1 = 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 and T6 =Ration containing 
25% rice bran.

Table 7: Chemical composition of thigh muscle of broilers fed ration con-
taining different levels of rice bran.
a-e Means within a row with different superscripts differ significantly (P<0. 
05); SEM: Standard Error of the Mean; DM: Dry Matter; EE: Ether Ex-
tract; T1 = 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 and T6 =Ration 
containing 25% rice bran.
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from roasted thigh and drumstick (4. 33 & 4. 22) of the birds fed on 
the treatment containing 15% rice bran (T4) was significantly different 
(P<0. 05) from the others, but comparable to that of the groups fed on 
control treatment diet (T1).

 There are several factors that influence consumer preferences for 
broiler meat, the major one being meat flavor. Chicken meat flavor 
results from volatile compounds generated from lipid degradation and 
maillard reaction or the interaction between these two factors after 
heating [27]. Flavor is therefore a reserve of roasted meat as opposed 
to raw meat. Taste and smell are the two sensory attributes that are 
collectively termed as flavor. Chicken diet, fatty acid composition, 
lipid class and glutamic acid content of the meat, are among other 
factors that influence roasted chicken meat flavor [28]. Appearance, 
flavor, aroma and texture of the meat can lead the decision of a con-
sumer to purchase meat [28].

 [29] Indicated that color of the meat is important attributes con-
sumers use to select poultry products, and to purchase and evaluate 
the final quality. According to [30], color is a major indicator of qual-
ity of meat, as the appearance influences consumer acceptance. The 
main factors that contribute to the color of poultry meat are the myo-
globin content, and pH of the meat [31]. In the current study the color 
registered from roasted thigh and drumstick was higher than that of 
breast meat. The results of the current study were in agreement with 
that of [32] who reported myoglobin content is higher in thigh in com-
parison to breast. The similar colour of breast meat of the birds fed 
control diet with that of birds fed on the diet containing rice bran in 
this study is an indication that rice bran did not imparted strange color 
to the meat.

 The juiciness of drumstick and thigh increased slightly, with the 
increased level of inclusion rice bran in broiler diets. The control diet 
did not differ significantly from the diet containing different levels of 
rice bran in juiciness in drumstick and thigh, indicating that inclusion 
of rice bran into broiler diet has not effect on meat juiciness. Juiciness 
in meat arises from moisture released by meat during chewing, and 
moisture from saliva [33]. Juicier meat appears more palatable than 
less juicy ones. It has been suggested that the juiciness feeling is made 
up of two organoleptic elements. The impression of wetness during 
first chews produced by the rapid release of meat fluid, and sustained 
juiciness largely is due to the stimulatory effect of fat on salivation 
[34]. Juiciness is directly related to tenderness. More tender meat 
readily liberates juices during chewing, compared with tougher meat 
[33].

 In the current study, the results of roasted breast meat thigh and 
drumstick of the experimental broiler fed on all the treatment diets 
were similar (>3) in taste, color, flavor, juiciness, tenderness and 
overall acceptability. The sensory test results suggest that inclusion of 
rice bran in to broiler diets had no negative implication on consumer 
preference.

Serum evaluation

 The results of the blood serum cholesterol and protein content are 
presented in Table 10. There was no statistically significant difference 
(P>0. 05) between all the treatment groups in serum concentration of 
cholesterol and protein. According to Table10, the serum cholesterol 
level of all the treatment groups ranged between 117. 93 and 119. 
73 mg/dl. Total serum protein has been reported as an indication of 
the protein retained in the animal body [35]. The total serum pro-
teins obtained from the current study was in the range of 2. 93 -3. 
50 g/dl. The relatively greater total serum protein content of broilers 
receiving dietary rice bran might be an indication of the good pro-
tein content. Blood or serum cholesterol is much affected by genetic, 
feed, and medicines factors [36]. Cholesterol is originated from feed  

Figure 5: Sensory of evaluation of roasted breast, thigh and drumstick 
meat.
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(exogen cholesterol) and cholesterol produced by bodies itself (en-
dogen cholesterol). Cholesterol originated from feed play an import-
ant role since it is the major source of sterol in the body, cell surface 
component, and intracellular membrane [36]. The results of the cur-
rent study were contrary to that of [37] who reported that fiber has 
correlation with low cholesterol level of blood or serum of broilers. 
In the present study, bird’s fed diet containing rice bran tended to 
have lower cholesterol level than birds fed on control diet and there 
was tendency of decrease in serum cholesterol level with increased 
level of inclusion of rice bran in the diet of the experimental chicks 
Figure 6.

Partial budget analysis

 The results of the partial budget analysis based on 56 days of the 
feeding trial are presented in Table 11. During the analysis, it was 
assumed that the cost of ingredients and the sale of live birds at the 
end of the feeding trial were the only source of costs and profits re-
spectively. The other costs including transportation cost were consid-
ered as similar among all treatments. The results obtained indicated 
that the price of starter and finisher broiler diets (birr/Kg) showed 
proportional reduction with replacement of maize with rice bran in 
the diet of the experimental chicks. During the starter phase the mean 
daily feed consumption of the birds placed on control diet (T1) and 
the diets containing 5, 10 and 25% of rice bran were comparable and 
different from that of birds placed on diets containing 15 and 20% of 
rice bran. There was no significant difference (P>0. 05) between all 
the treatment groups in mean feed consumption during the finisher’s 
period.

 The results obtained showed that cost of feed (birr/bird) was sig-
nificantly lower (P<0. 05) for the groups fed on the treatment diets 
containing 20 and 25% of rice bran (T5 and T6) than the others both 
during starters and finishers phases. Thus, the results obtained indi-
cate that the birds placed on the diets containing 20-25% of rice bran 
produced at cheaper rate compared to the others. Feed cost (birr/bird) 
was significantly (P<0. 05) higher for the birds placed on the control 
diet and the treatments containing 5-15% rice bran than the others 
during both the starters and finishers periods.

 The results obtained showed that feeding broilers on the diet con-
taining 20-25% rice bran was found to be cheapest because of the 
lower cost of starter feed which ranged between 20. 95 and 21. 25  

Parameter
Treatments  

T1 T2 T3 T4 T5 T6  SEM

Color 3. 75ab 3. 42b 4. 33a 3. 58b 3. 25b 3. 33b 0. 81

Taste 3. 19 3. 58 3. 58 3. 75 3. 58 3. 5 0. 89

Flavor 3. 5 3. 8 3. 83 3. 42 3. 67 3. 42 0. 79

Juiciness 3. 75 4. 08 3. 83 4. 08 4. 08 3. 67 0. 81

Tenderness 3. 92 3. 58 3. 58 3. 75 3. 58 3. 5 1. 01

Over all accept-
ability

3. 67ab 3. 67ab 4ab 3. 83ab 3. 42b 3. 5ab 0. 66

Parameter
Treatments  

T1 T2 T3 T4 T5 T6  SEM

Color 3. 58c 4. 17abc 4. 42a 4. 17abc 3. 75bc 4. 33ab 0. 78

Taste 3. 83 3. 75 3. 58 3. 67 3. 75 4. 17 0. 76

Flavor 3. 5 3. 5 3. 75 3. 67 3. 67 3. 58 0. 87

Juiciness 3. 92ab 3. 42b 4. 08a 4. 25a 4. 08a 4. 17a 0. 79

Tenderness 3. 83 3. 67 4. 33 4. 33 3. 75 4 0. 83

Over all accept-
ability

3. 92 3. 83 4. 00 4. 08 3. 92 4. 08 0. 61

Table 8: Effect of rice bran inclusion in the diets of Broiler on the sensory 
evaluation of breast meats.
a-b Means within a row with different superscripts differ significantly (P<0. 
05). RB: rice bran; SEM: standard error of the mean. 1T1: Ration contain-
ing 0% RB; T2: Ration containing 5% RB; T3: Ration containing 10% RB; 
T4: Ration containing 15% RB; T5: Ration containing 20% RB; T6: Ration 
containing 25% RB.

Table 9: Effect of rice bran inclusion into Broilers diets on the sensory 
evaluation of thigh and drumstick meats.
a-cMeans within a row with different superscripts differ significantly (P<0. 
05). RB: rice bran; SEM: standard error of the mean. 1T1: Ration containing 
0% RB; T2: Ration containing 5% RB; T3: Ration containing 10% RB; 
T4: Ration containing 15% RB; T5: Ration containing 20% RB; T6: Ration 
containing 25% RB.

Parameters
 Treatments SEM

T1 T2 T3 T4 T5 T6

Cholesterol 
level (mg/L)

119. 73 118. 80 119. 07 118. 63 118. 13 117. 93 1. 04

Protein level 
(g/dl)

2. 94 2. 93 3. 50 3. 03 3. 24 3. 13 0. 36

Table 10: Serum total cholesterol and protein levels of the experimental 
Broilers.

RB: Rice Bran; SEM: Standard Error of the Mean. 1T1: Ration containing 
0% RB; T2: Ration containing 5% RB; T3: Ration containing 10% RB; 
T4: Ration containing 15% RB; T5: Ration containing 20% RB; T6: Ra-
tion containing 25% RB.

Figure 6: Serum Centrifuges.
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birr/kg. The cost of control treatment diet was 18. 62 birr/kg indi-
cating that 26. 38 birr/bird was required in rearing birds during the 
starters phase. Feeding of the experimental birds on finishers ration 
containing 20-25% rice bran resulted in comparatively lower cost of 
production (76. 16 birr- 75. 53 birr/bird) than the control diet. Produc-
tion feed cost was higher for the groups fed on groups fed on 0-15% 
rice bran (82. 8-80. 4 birr/bird). Raising of the groups fed on the con-
trol treatment diet to an age of 56 days required 109. 175 birr/bird, 
the value of which was significantly higher (P<0. 05) than the groups 
raised on the treatment containing 20-25% rice bran.

 The groups fed on the control treatment diet attain live body 
weight of 2. 64 kg/head at an age of 56 days while the groups fed on 
25% rice bran attained live body weight of 2. 39 kg/head at an age 
of 56 days. Market price of live birds at the end of feeding trial was 
determined by negotiation between seller and buyer and it was esti-
mated that the 3 kg of birds were sold 400 birr. Thus, the market price 
of the bird at the time of conducting the experiment was calculated to 
be 133 birr/kg and heavier birds fetched higher prices. The groups fed 
on control treatment diet are calculated to be sold at 352. 56 birr/head, 
while the groups fed on the treatment containing 25% of rice bran 
was calculated to be sold at 318. 58 birr/head. Gross profit margins 
were assumed to be the difference between the total cost of feeds and 
sale of birds on a live weight basis. According to these assumptions 
birds fed on all experimental diets recorded statistically similar gross 
profit margins, cost benefit ratio and return on investment. Based on 
economic analysis it can be summarized that there is feasibility of re-
placing 25% of energy value of maize with rice bran in broilers ration.

Conclusion and Recommendation
Conclusion

 The aim of this experiment was to evaluate carcass composition 
and meat quality characteristics and economic feasibility of broiler  

chicks fed different levels of rice bran for duration of 56 days. The re-
sults obtained indicated that there was significant difference between 
the treatment groups in the carcass composition, meat quality char-
acteristics and economic feasibility of the experimental birds. 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 pro-
duction 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.

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 poul-
try feeding system in Ethiopia.
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