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Abstract 
This study investigated the effects of diet containing graded levels of de-oiled rice bran (DORB) on the 
growth performance and carcass of some broiler finisher chickens. Two hundred and twenty-five (225) 
finishing broiler chickens underwent a four-week feeding trial with varied DORB levels (0.0, 2.5, 5.0, 
7.5 and 10.0%). Chickens on diets containing 0.0 and 2.5% DORB diets exhibited the highest final 
weight and daily weight gain, with performance declining at higher inclusion levels. Feed intake 
decreased with rising DORB dietary levels, indicating possible challenges with digestion and utilization 
of the diets. Dressing percentage was highest in chickens fed the control diet, 2.5 and 5.0% DORB based 
diets but declined with higher DORB levels. Abdominal fat weight also significantly reduced with 
increased DORB, likely attributed to dietary fiber content. The poor performance in productive 
parameters with increased inclusion of DORB beyond 2.5% was attributed to the fibrous nature of the 
test ingredient. It is concluded in the study that concluded that DORB can be included in the diets for 
broiler chickens up to 2.5% without a negative effect on performance indices. However, for better 
outcomes, exogenous fibrolytic enzymes may be effective to improve the inclusion level of DORB in 
broiler diets. Further studies could assess the impact of DORB on broilers’ immune response and 
economic benefit. 
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INTRODUCTION 
The major constraint of poultry production in Nigeria is the high cost of inputs, particularly 
feed which accounts for about 85% of the total cost of production (Umeh and Odo, 2002). 
Kellems and Church (2010) opined that feed is the most important input in a profitable poultry 
enterprise. It has been established that feed account for over 70% of the total cost of egg and 
broiler production (Afolayan and Afolayan, 2008) which implies that efforts to increase 
productivity of the poultry sub-sector must be directed towards availability, cost and quality 
of alternative feedstuffs.  
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However, the cost of conventional feed ingredients such as maize, soya bean, groundnut cake, 
fish meal among others, has in recent times been on the increase thus leading to a 
corresponding increase in the price of animal products especially animal protein (Afolayan 
and Afolayan, 2008). As pointed out by Ezeoke et al. (2022), the competition between man and 
livestock for some of these feed ingredients is worsening an already existing concern. 
According to Adeniji and Jimoh (2007), the cost of feedstuffs not only reduces the overall 
quality and quantity of available poultry products but also leads to higher and unaffordable 
prices for consumers. 
 
This underscores the need to explore alternative ingredients that could suitably replace either 
completely or partly those of conventional origin as reported by Adama et al. (2007). Thus, 
agro-industrial by-products are increasingly gaining attention among poultry nutritionists 
(Dafwang et al., 2001). 
 
The DORB is a by-product of rice processing which is obtained after oil extraction from rice 
and is a good source of high quality protein accounting for about 16-18% CP (Banerjee et al., 
2023). Several studies have identified DORB as a potentially vital feed ingredient in animal 
diets (Abdul-Hamid & Luan, 2000; Daou, & Zhang, 2014; Mishra, 2017). The mean 
carbohydrate, crude fibre, ash, and moisture content of DORB were determined as 25.85, 32.16, 
9.88, and 12.21% respectively. Abdul-Hamid & Luan (2000) reported that DORB contain crude 
protein (14.6%), crude fibre (27.04%), total ash (7.41%) and moisture (11.19%). 
 
These reports showed the potential qualities of DORB to possibly replace some conventional 
protein sources if the ingredient is properly harnessed and utilized. This informed the 
decision to evaluate the growth performance and carcass characteristics of broiler finisher 
chickens fed varied levels of DORB.  
 
MATERIALS AND METHODS 
Experimental Site  
The study was conducted at the unit of the Poultry Research Program of the National Animal 
Production Research Institute, Ahmadu Bello University, Zaria, situated in the Northern 
Guinea Savannah zone of Nigeria. The geographic coordinates are Latitude N11o12.778` and 
Longitude E007o33.358`, with an Altitude of 2,266 ft. above sea level. The temperature varies 
between 17°C and 37°C, contingent on the season, while the relative humidity stands at 21% 
during the dry season and 72% in the wet season (IAR, 2021). 

 
Determination of Chemical Composition of DORB and Diets 
A batch of 300g of DORB sample was transported to Animal Care Services Konsult Nigeria 
Ltd Kano (ACSK) for the assessment of its proximate composition, following the procedures 
outlined by AOAC (1994). The obtained proximate composition results were utilized to 
calculate nitrogen-free extract and formulate the diets.  
 
Experimental Design and Management of Chickens 
Two hundred- and twenty-five-day (225) old broiler chickens were procured from the 
hatchery at the National Animal Production Research Institute, Ahmadu Bello University, 
Zaria. During the 4-week feeding trial, the broiler chickens were housed in open-sided wire-
screened pens. They were assigned in a completely randomized design to five dietary 
treatments each replicated thrice, with 15 birds per replicate. Parameters measured are initial 
weight, final weight, weight gain, feed to gain ratio, feed cost per kilogram gain and mortality 
as it occurred.  
 

https://www.sciencedirect.com/science/article/pii/S2772753X23000679#bib0001
https://www.sciencedirect.com/science/article/pii/S2772753X23000679#bib50
https://www.sciencedirect.com/science/article/pii/S2772753X23000679#bib0025
https://www.sciencedirect.com/science/article/pii/S2772753X23000679#bib0001
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Experimental Diets 
In accordance to NRC (1994) procedures, five isocaloric and isonitrogenous experimental 
broiler diets finisher chickens were formulated to meet the nutrient requirement of the 
chickens. The diets were formulated to contain DORB at 0.0, 2.5, 5.0, 7.5 and 10.0% inclusion 
levels for T1, T2, T3, T4 and T5 respectively.  The compositions of the experimental diets are 
presented in Table 2.  
 

Carcass Evaluation 
At the end of the feeding trial, two chickens which were representatives of the average weight 
of each replicate were randomly selected. They were fasted overnight but had access to water. 
Subsequently, they were weighed, bled, and subjected to carcass evaluation. The weight of 
primal cuts (breast, thigh, wing, back, and drumstick) were expressed as percentage of the 
dressed weight, while organ weights (heart, liver, kidney, lungs, and gizzard) were expressed 
as percentage of live weight. Dressing percentage was computed by dividing the dressed 
weight of the birds by live weight and multiplied by 100. 
i.e. Dressing Percentage = Dressed weight / Live weight x 100 
          
Table 1: Proximate composition of De-Oiled Rice Bran 

Proximate Parameters  Composition 

Dry matter (%)  
Crude protein (%) 
Crude fiber (%) 
Ether extract (%) 
Ash (%) 
NFE (%) 
Metabolizable Energy (kcals/Kg) 

95.80 
18.30 
18.01 
1.30 
3.35 
59.04 
1468.890 

*NFE= Nitrogen-Free Extract 
 
Table 2: Composition of the Broiler Finisher Diets Containing Graded Levels of De-Oiled 

Rice Bran (DORB) 5-8 weeks 

Ingredients 

                   Levels of DORB (%) 

0.0 2.5 5.0 7.5 10.0 

Maize 
Full-fat soya 
Groundnut cake 
DORB 
Bone meal 
Limestone 
Common salt 
Lysine 
Methionine 
Vitamin Premix* 
Total 

59.90 
9.90 
25.00 
0.00 
3.00 
1.20 
0.25 
0.25 
0.25 
0.25 
100.00 

57.95 
8.95 
25.40 
2.50 
3.00 
1.20 
0.25 
0.25 
0.25 
0.25 
100.00 

57.80 
11.00 
21.00 
5.00 
3.00 
1.20 
0.25 
0.25 
0.25 
0.25 
100.00 

57.30 
12.00 
18.00 
7.50 
3.00 
1.20 
0.25 
0.25 
0.25 
0.25 
100.00 

55.30 
16.00 
13.50 
10.00 
3.00 
1.20 
0.25 
0.25 
0.25 
0.25 
100.00 

Calculated Analysis  

ME (Kcal/kg) 
Crude Protein (%) 
Crude Fiber (%) 
Ether Extract (%) 
Calcium (%) 
Phosphorus (%) 
Lysine (%) 
Methionine (%) 
Feed cost/Diet(₦/kg) 

2991 
20.36 
3.64 
5.64 
1.25 
0.51 
1.20 
0.69 
291.89 

2936 
20.47 
4.02 
5.45 
1.25 
0.51 
1.20 
0.69 
285.28 

2933 
20.31 
4.31 
5.59 
1.23 
0.51 
1.21 
0.69 
284.41 

2913 
20.15 
4.63 
5.60 
1.23 
0.51 
1.21 
0.69 
281.21 

2905 
20.00 
4.98 
6.01 
1.23 
0.51 
1.21 
0.69 
287.54 

 *Biomix premix supplied the following per kg of diet: VitA, 10000I.U.; VitD32000I.U.; VitE,23mg; VitK,2mg; 
VitB1(thiamine),1.8mg; VitB2(Riboflavin), 5.5mg; VitB6(Pyridoxine),3.0mg; Vit.B12,0.015mg; 
Pantothenicacid,7.5mg; Folicacid,0.75mg; Biotin,0.06mg; Cholinechloride,300mg; Cobalt,0.2mg; Copper,3mg; 
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Iodine,1mg;Iron20mg; Manganese,40mg; Selenium,0.2mg; Zinc,30mg; Antioxidant,1.25mg; DORB= De Oil Rice 
Bran;M.E=Metabolisable Energy. 

 
Data Analysis 
Data obtained from the study were subjected to analysis of variance, using the general linear 
model procedure of SAS (2001). Significant treatment means were separated using Duncan's 
Multiple Range Test according to procedures described by Steel and Torrie (1980). 
 
RESULTS AND DISCUSSION 
Growth Performance of Broiler Finisher Chickens Fed DORB-Based Diets (5-8 weeks)  
The growth performance of broiler finisher chickens, subjected to varying levels of DORB in 
their diets, is detailed in Table 3. Statistical (P<0.05) differences were observed in the final 
weight and daily weight gain of the chickens. Chickens fed the control diet had significantly 
(P<0.05) higher weight gain, followed by those fed diets containing 2.5 and 5.0% DORB. A 
progressive increase in dietary DORB content correlated with a decline in weight gain across 
the treatment groups. This finding aligns with the assertion that the incorporation of 
alternative feed ingredients may lead to diminished weight gain in chickens compared to 
those on standard diets (Abdullahi et al., 2017). Similarly, the results were consistent with the 
study by Walugembe et al. (2015), who reported that higher inclusion levels of fibrous 
ingredients in broiler diets may impede nutrient utilization and hinder optimal growth. 
 
Significant variations (P<0.05) in feed intake were observed among the treatments, with birds 
on the 0% DORB-based diet exhibiting higher feed consumption, while those on the diet 
containing 10% DORB displayed the lowest intake. These observed differences in feed 
consumption reflect the varying degrees of feed utilization by the chickens. The feed-to-gain 
ratio deteriorated in the finisher phase as the levels of the test ingredient increased in the diets. 
This concurs with the findings of Liem et al. (2007) and Illiya et al. (2022), each reported that 
the efficiency of feed utilization decreased in broiler chickens as non-conventional feed 
ingredients were incorporated at graded levels. 
 
No significant (P>0.05) difference was observed in mortality across the treatment groups. 
Furthermore, mortality was not ascribed to the influence of the test ingredient, as post-mortem 
examination of the carcasses revealed no pathological evidence affecting internal organs. 
Among all parameters examined, except for the control diet, inclusion levels of 2.5 to 5% 
yielded the most favorable outcomes. Beyond a dietary inclusion level of 5%, a notable decline 
in all performance parameters was evident. 
 
Table 3: Growth performance of broiler finisher chickens fed DORB based diets (5-8weeks)  

 
 

Dietary level of De-Oil Rice Bran (%) 

Parameter 0.00 2.50 5.00 7.50 10.00 SEM 

Initial weight (g) 550.00a 524.44b 531.87b 480.00c 477.62c 9.44 

Final Weight (g) 1538.89a 1533.33a 1484.62b 1450.00b 1466.67c 22.06 

Weight Gain (g) 819.49a 742.44b 717.43b 698.33c 658.52c 11.05 

FI/Bird (g) 2113.48a 2053.44a 2028.26ab 2031.34ab 1979.14b 21.47 

FCR 2.58a 2.77b 2.83c 2.91d 3.01e 0.02 

Mortality (%) 1.00 0.00 1.33 0.00 0.00 0.41 
 

SEM=Standard error of mean 
abcd Means on the same row having different superscripts are significantly different (P<0.05), g/b=gram per 
bird, %=percentage, g=gram, DORB =  De-oil Rice Bran 
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Carcass Characteristics of Broiler Chickens fed DORB-Based Diets 
Carcass characteristics of broiler chickens on DORB-based diets is presented in Table 4. The 
recorded carcass weight values directly reflected the live weight of the respective replicates, 
ranging from 1200.00g to 1433.33g. The control diet (T1) exhibited the highest weight, while 
the 10% DORB-based diet had the lowest value. Similarly, mean live weight ranged from 
1400.00g to 1500.00g, with the control diet registering the highest weight. 
 
Notably, cut-parts, including the Breast, displayed values ranging from 20.84 to 24.55, with 
the 0% DORB diet recording the highest, and the 10% DORB inclusion level showing the 
lowest value. Elevated levels of DORB inclusion correlated with a decrease in carcass yield. 
This aligns with the findings of Abdulahi et al. (2017), who observed a parallel decline in 
carcass yield with increasing levels of alternative feed ingredients in poultry diets. 
Furthermore, Fetuga et al. (1995) highlighted the close relationship between carcass quality 
and dietary nutrient quality. 
 
The results also indicated no significant (P>0.05) difference in the weights of wings, breast, 
full gizzard, and back among all treatment groups. However, there were significant (P<0.05) 
differences in dressing percentage, thigh, gizzard, heart, and kidney weights. These findings 
align with Ani et al. (2009) observations of significant differences across treatment groups 
attribute to the influence of alternative feed ingredients. 
 
Conversely, the weight of abdominal fats demonstrated a significant reduction with 
increasing dietary levels of DORB. This phenomenon could be attributed to the heightened 
dietary fiber content from DORB, potentially stimulating gizzard activity and resulting in 
increased size as observed in the study. 

Parameters 0.00 2.50 5.00 7.50 10.00 SEM 

Live weight (g) 1500.00a 1466.67a 1450.00b 1450.00b 1400.00c 23.57 

Carcass weight (g) 1433.33a 1366.67ab 1316.67b 1283.33bc 1200.00c 19.72 

Dressing (%) 95.56a 93.17ab 90.84bc 88.54c 85.71d 0.80 

Prime-cut parts expressed as percentage of dressed weight (%) 

Wings 13.70 13.09 13.05 11.86 12.41 1.01 

Thigh 16.73a 14.68b 16.16a 15.19b 14.09b 1.20 

Drumstick 15.29a 13.32b 15.45a 13.45b 14.25b 1.21 

Breast 24.55 23.78 22.86 23.7 20.84 1.83 

Back 22.85 19.14 21.15 19.35 18.81 1.70 

Head 4.12a 3.94ab 3.62ab 3.53ab 3.25b 0.47 

Neck 6.25 5.24 6.04 6.43 5.92 0.69 

Organ weights and other visceral components expressed as percentage of live weight (%) 

Heart 0.63a 0.51b 0.43c 0.47b 0.47b 0.05 

Full gizzard 4.51 4.6 5.84 4.92 4.19 0.62 

Empty Gizzard 3.24a 2.76b 3.20a 3.18a 2.81b 0.39 

Liver  2.30 1.86 2.00 2.1 2.22 0.21 

Kidney 0.70a 0.56b 0.28c 0.70a 0.55b 0.10 

Abdominal fat 3.12a 2.07b 1.17c 1.83c 0.81d 0.50 

Lungs 0.93a 0.61c 0.75d 0.51d 0.67c 0.11 

 SEM= standard error of mean 
abcd Means on the same row having different superscripts are significantly different (P<0.05), g=gram. 

 

Table 4: Carcass characteristics of broiler chickens fed with diets containing graded level 
of DORB 

                           Dietary Treatments of De Oil Rice Bran (%) 
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CONCLUSION 
In conclusion, superior performance was observed in chickens on the control diet and this was 
attributed to its adherence to standard ingredients. The introduction of DORB beyond 5% led 
to a decline in productivity. While most carcass evaluation parameters exhibited no significant 
differences, dressing percentage was notably higher in chickens fed with the control diet and 
the 2.5% and 5% DORB-containing diets. It is therefore recommended to incorporate DORB 
at a maximum inclusion level of 5.0% during the finisher phase in broiler diets. At this 
threshold, comparable weight gain is achieved coupled with a reduction in the feed cost per 
kilogram. 
 
RECOMMENDATIONS 
1. Further research should seek to identify the optimal inclusion levels of DORB that balance 
cost-effectiveness with optimal performance across various stages of broiler development. 
2. Future studies should investigate the long-term health implications and sustainability 
aspects associated with incorporating DORB in broiler diets by examining the potential effects 
on gut health, immune response, and overall well-being of the birds over an extended period. 
 
 
REFERENCES 
Abdullahi, I., Omage, J.J., Idachaba, C.U. and Abbas L.M. (2017). Performance of broiler 

finisher chickens fed varied levels of mango seed kernel meal as replacement for maize. 
Nigerian Journal of Animal Production, 44(1):209 - 214. 

Abdul-Hamid, A. and Luan, Y. S. (2000). Functional properties of dietary fibre prepared from 
defatted rice bran. Food Chemistry, 68(1): 15-19. 

Adama, T., Ogunbajo, S. and Mambo, M. (2007). Feed Intake, Growth Performance and 
Nutrient Digestibility of Broiler Chicks Fed Diets Containing Varying Levels of 
Sorghum Dried Brewers' Grains. International Journal of Poultry Science, 6 (10): 592.598. 

Adeniji, A. A. and Jimoh A. (2007). Effects of Replacing Maize with Enzyme- Supplemented 
Bovine Rumen Content in the Diets of Pullet Chicks. International Journal of Poultry 
Science, 6 (11):  814-817 

Afolayan, M.O. and M. Afolayan, (2008). Nigeria Oriented Poultry Feed Formulation Software 
Requirements. Journal of Applied Sciences Research, 4(11): 1596-1602  

Ani, A.O., Ugwuowo, L.C. and Omeje, O.D. (2009). The effect of graded level of raw Bambara 
nut (Vigna subterranean (L) Verdc) waste and supplementary enzyme on the 
conformational characteristics of broilers finishers. Nigerian Society for Animal 
Production, 34: 48-51. 

Banerjee, A., Ganguly, S., Chatterjee, N. and Dhar, P. (2023). Discerning the proximate 
composition, anti-oxidative and prebiotic properties of de-oiled meals: Mustard and 
Rice-bran. Food Chemistry Advances, 2, 100247. 
https://doi.org/10.1016/j.focha.2023.100247 

Dafwang, I.I., Ikani, E.J., Chikwendu, D.O., Adesehinwa, A.O.K., Annate, A. I. and 
Iwuayanwu, I.E.J. 2001. An assessment of adoption of non-conventional feedstuffs. 
Poultry and Rabbit Research, 3:3-5. 

Daou, C. and Zhang, H. (2014). Functional and physiological properties of total, soluble, and 
insoluble dietary fibres derived from defatted rice bran. Journal of Food Science and 
Technology, 51: 3878-3885. 

Fetuga, B.l., Babatunde, G.M. and Oyenuga, V.A. (1995). Protein Quality of some Nigerian 
Feedstuff. Ibadan University Press, Ibadan, pp. 1505-1514. 

IAR (2021). Institute for Agricultural Research, Ahmadu Bello University Zaria, 
Meteorological Station Data of Samaru and its environment. 

https://doi.org/10.1016/j.focha.2023.100247


Effects of Diet Containing Graded Levels of De-Oiled Rice Bran on the Growth Performance and Carcass of Broiler 
Finisher Chickens  

 

Abdullahi I., Idachaba C. U.,  Kurdor P.N., DUJOPAS 11 (4d): 398-404, 2025                                           404 

 

Iliya, B., Egbo, M.L. and Abubakar, M. (2022). Response of Broiler Chickens to Diets 
Containing Graded Levels of Spent Sorghum Residues. Proceedings of the 47th Annual 
Conference, Nigerian Society for Animal Production. Held 13th-17th March, 2022 at Federal 
College of Forestry, Jos. pp. 1062-1067. 

Kellems, R. O. and Church, D. C. (2010). Livestock Feeds and Feeding. Boston, Massachusetts, 
USA, Prentice Hall. 

Liem, G. M., Pesti, I. and Edwards, H. M. Jr. (2007). The Effect of Several Organic Acids on 
Phytate Phosphorus Hydrolysis in Broiler Chicks. Poultry Science, 87(4): 689-693. 

Mishra, N. (2017). Utilization of waste defatted rice bran in formulation of functional cookies 
and its effect on physiochemical characteristic of cookies. International Journal of 
Advance Science and Research, 2(5): 64-68. 

SAS (2001). Statistical Analysis System Institute, User's Guide. 6th Edition. North Carolina, 
USA. 

Steel, R. G. O. and Torrie, J. H. (1980). Principle and procedure of statistics. McGrawhill Book 
Company Inc. New York, Toronto and London. 

Umeh, G.N. and Odo, B.I. (2002). Profitability of poultry production among school leavers in 
Anambra State, Nigeria. Nigerian Journal of Animal Production, 29 (1): 76-80.  

Walugembe, M., Stalder, K. J., Rothschild, M. F., and Persia, M. E. (2015). Effect of High Fiber 
Ingredients on the Performance, Metabolizable Energy and Digestibility of Broiler and 
Layer Chicks. Iowa State University Animal Industry. 

 
 
 
 
 
 


