
Journal of Agricultural Engineering and Food Technology 
p-ISSN: 2350-0085; e-ISSN: 2350-0263; Volume 5, Issue 2; April-June, 2018, pp. 67-70 
© Krishi Sanskriti Publications 
http://www.krishisanskriti.org/Publication.html 
 
 

Growth Performance and Blood Profile of Broiler 
Fed Fermented Rice Bran by Rumen Inoculums 

and Supplementation of Urea and Molasses 
M A Alam2*, K M S Islam1, M S R Khan2, U Dickhöfer3 and M A Grashorn4 

1Department of Animal Nutrition, 2Department of Microbiology and Hygiene, Bangladesh Agricultural University, Mymensingh-
2202, Bangladesh; 3Institute of Agricultural Sciences in the Tropics and Subtropics, 4Department of Livestock Population 

Genomics, University of Hohenheim, Stuttgart, Germany 
E-mail: *ashiq.alam@gmail.com 

 
 

Abstract—Rice bran is available feed ingredients in rice-producing 
countries but it contains some anti-nutritional substances like fiber, 
phytate-Petc, those are not available by the non-ruminant animals 
due to lack of related enzymes. To make those available it was 
fermented by rumen inoculates (10%) expecting enzymatic action, 
production of organic acid, bioactive components and single cell 
protein. Fermented rice bran was analyzed for CP (crude protein), 
CF (crude fiber) and P (phosphorus). Feeding trial was conducted 
using a number of 150-day old unsexed broilers (Cobb 500) allocated 
in five dietary groups having 10 birds in each. Dietary groups were 
1-RB (rice bran); 2-FRB (fermented rice bran); 3-UFRB (2% urea 
fermented rice bran), 4-MFRB (5% molasses fermented rice bran) 
and 5-UMFRB (2% urea and 5% molasses fermented rice bran). 
Body weight and feed refusal were recorded weekly. Blood sample 
were collected after 35 days trial. The protein content of diet 
increased in groups offered FRB (22.55%), UFRB (23.11%), MFRB 
(22.85%) and UMFRB (23.67%) in comparison to RB group 
(22.43%). Body weight was 1074, 1120, 1166, 1112 and 1137 g/bird 
respectively where every cases RB showed highest weight gain 
(p<0.05). Feed intake was 1793, 1790, 1777, 1774 and 1756g/birds 
respectively, among them lowest was in UMFRB group of the broiler. 
Feed conversion ratio was low (1.61) in UFRB group (p<0.05). 
Cholesterol concentration was low in all the groups where rice bran 
was fermented (with or without additive) in comparison to 
unfermented group. Weight of dressed carcass was more or less 
similar in all the groups (p>0.05). So it would be concluded that 
addition of non-protein nitrogen substances during fermentation 
process of rice bran by rumen inoculate improve growth performance 
of broiler.  
 
Keywords: Rice bran, fermentation, urea, broiler, production 
performance, blood profile. 

1. INTRODUCTION 

Rice bran is one of the most promising and abundant milling 
by-products having 12 to 15% protein [29] and a good source 
of well-balanced amino acid [26]. Considering limitation of 
the rice bran as feed for non-ruminant animal different 
fermentation process would improve quality and quantity of 

protein [1,18] as well as increase availability of different 
minerals [25]. During fermentation microbial inoculums 
produce various enzymes such as α-amylase, α-acetolactate, 
decarboxylase, β-endoglucanase, hemicellulase, phytase, 
maltogenic amylase and xylanase which possess a potential to 
degrade fiber [7, 24 and 25]. Bacillus 
amyloliquefaciensproduces phytase enzyme during 
fermentation which is important to reduce phytate-P of rice 
bran [15]. The inclusion of fermented rice bran also enhances 
production performance of broiler [5, 6]. Moreover microbes 
present in fermented rice bran from rumen liquor may serve as 
probiotic for poultry. Those microbes entered into the gut and 
digested as protein to the amino acid as end product. Urea-
ammonia treatment of crop residues has been reported to 
improve digestibility, milk yield, weight gain and feed 
efficiency in animals [9]. Rice milling waste was treated with 
urea, poultry droppings and water, while untreated waste 
served as control. Urea treated RMW diet improved body 
weight, weight gain and dressed weight of broilers. The 
increase in crude as a resultant effect of the non-protein 
nitrogen contribution from urea as reported by Fontenot [11]. 
Considering rumen microorganism as a user of nonprotein 
nitrogenous substances aided by soluble sugar for proliferation 
as well as fiber simplifier and for phytase enzyme activities it 
was grown in rice bran considering as substrate. Fermented 
rice bran was further studied in the broiler for growth 
performance and blood profile to know its nutritive value.  

2. MATERIALS AND METHODS 

2.1. Fermentation of rice bran: 

Rumen fluid collected from a mature cow was filtered using 
cheesecloth and the filtrate was considered as inoculum 
diluted by the buffer (9.8g NaHCO3, 0.04g CaCO3, 0.47g 
NaCl, 0.57g KCl, 3.3g Na2HPO4, 0.12g MgSO4.7H2O in 1 
liter carbonated distilled water) at 1:1 ratio. Diluted inoculums 
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was added at 10% level for control and was further added 2% 
urea, 5% molasses, 2% urea plus 5% molasses for other 
groups. Different groups of rice bran were fermented for 48 
hours anaerobically in plastic container at 39°C. Fermented 
rice bran was dried under the sunlight.  

2.2. Feeding trial:  

One hundred and fifty day old broiler chicks (Cobb 500) were 
allocated divided into five dietary groups (RB, FRB, UFRB, 
MFRB and UMFRB) having 3 replications of 10 birds in each. 
Feed and water were available ad libitum throughout the 
experimental period. Chicks were housed in wire netted 
battery cages with mesh grate floors above excreta collection 
tray. Birds were vaccinated for Newcastle Disease-infectious 
Bronchitis (ND-IB) at 7 days and Infectious Bursal Disease 
(IBD) at 14th days of age.  

The control diet was formulated according to table 1 where 
unfermented RB was included at 10%. For other diets RB was 
completely replaced by (FRB)-Fermented rice bran; (UFRB)-
2% urea added fermented rice bran, (MFRB)-5% molasses 
added fermented rice bran, (UMFRB)-2% urea and 5% 
molasses added fermented rice bran. 

Table 01: Formulation of experimental diets and  
chemical composition 

Ingredients(%) Dietary groups 
Compone

nts RB FRB UFR
B 

MFR
B 

UMF
RB 

Maize 48.5
0 CP (%) 22.43 22.55 23.11 22.85 23.67 

Protein 
Conc. 

13.0
0 CF (%) 3.95 3.91 3.84 3.89 3.72 

Rice bran 10.0
0 

Phosphor
us 0.89 0.87 0.77 0.84 0.67 

Soya 
Meal 

22.0
0 

Calculated Value 

DCP 1.50 ME 
(kcal/kg) 

3180 3165 3170 3195 3183 

Soybean 
oil 

4.00  

Salt 0.50 1Vitamin contains in the following per kg: 
Vitamin A: 2400000 IU, Vitamin D: 1000000 IU, 
Vitamin E: 16000 IU, Vitamin K: 800 mg, 
Vitamin B1: 600 mg, Vitamin B2: 1600 mg, 
Vitamin B6: 1000 mg, Vitamin B12: 6 mg, Niacin: 
8000 mg, Folic acid: 400 mg, Pantothenic acid: 
3000 mg, Biotin: 40 mg and Antioxidant: 3000 
mg.2Mineral mixture contains in the following 
per kg: Cobalt: 80 mg, Copper: 2000 mg, Iodine: 
400, Iron: 1200 mg, Manganese: 18000 mg, 
Selenium: 60 mg and zinc: 14000 mg.  

DL-
Methioni
ne 

0.15 

Choline 
Chloride 

0.05 

Mineral 
Mixture2 

0.05 

Vitamin1 0.25 
Total 100 

 
N.B: RB-Control; FRB-Fermented rice bran; UFRB-2% Urea treated 
fermented rice bran; MFRB-5% molasses treated fermented rice bran; 
UMFRB- 2% urea and 5% molasses treated fermented rice bran. 
 
Feed offered, feed refusal and live weight were recorded 
weekly. Mortality was recorded daily. At the end of 35 days 

feeding trial blood samples were randomly collected from 2 
birds from each cage. After collection, blood samples were 
centrifuged at 6000 rpm for 15 minutes to separate serum and 
stored at -20°C for further analysis. One bird from each cage 
were selected randomly and slaughtered to determine the 
carcass traits of broiler.  

3. CHEMICAL ANALYSIS  

The proximate analysis of ingredients was measured by 
AOAC [3]. The crude protein content was measured by macro 
kjehdahl digestion unit using Kjeltec 1030 Auto analyzer. 
Total phosphorus was measured according to AOAC [4]. The 
concentration of plasma glucose was enzymatically 
determined by the method of Huggett and Nixon [13]. 
Cholesterol was determined by Cholesterol oxidase method 
[2]. Blood urea level was determined from serum according to 
Fawcett[10]. 

4. STATISTICAL ANALYSIS  

All recorded and calculated variables were subjected to 
analysis of variance (ANOVA) [8] in a Completely 
Randomized Design (CRD) by following a statistical package 
using statistical computer package program (SPSS). Tukey 
Pairwise Comparisons was used to compare treatment means 
[22]. 

5. RESULTS AND DISCUSSION 

5.1 Growth  

The inclusion of FRB has a positive effect on growth 
performance of broiler (p<0.05). Live weight gain increased 
(1107g) and feed conversion ratio improved in UFRB group 
(1.61) of birds. Dressing percentage of broiler in different 
dietary groups of birds was not different but numerically it 
was high in MFRB group (p>0.05). 

Table 2: Weight gain (g/b), feed intake (g/b), FCR (gFI/LWG) and 
dressing percentage of birds 

Paramet
ers 

Dietary groups 
RB FRB UFRB MFRB UMFRB 

Initial 
weight 

*54.6±2.
11 

55.2±1.98 59.6±2.5
6 

53.6±2.43 54.5±1.67 

Final 
weight 

1074c±21 1120b±27 1166a ±7 1112b±15 1137ab±2
1 

Live 
weight 
gain 

1020c±16 1065ab±1
9 

1107a±33 1058bc±2
0 

1082ab±2
0 

Feed 
intake 

1793a±42 1790ab±1
9 

1777ab±2
2 

1774ab±3
6 

1756b±38 

FCR 1.75a±0.0
2 

1.67ab±0.
08 

1.61b±0.
05 

1.68ab±0.
02 

1.62ab±0.
03 

Dressing 
(%) 

60.3±2.0
3 

60.0±2.55 60.2±1.9
5 

63.0±1.46 60.1±1.77 

N.B: RB-Control; FRB-Fermented rice bran; UFRB-2% Urea treated 
fermented rice bran MFRB-5% Molasses treated Fermented rice bran 
UMFRB- 2% urea and 5% molasses Treated Fermented rice bran 
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*Mean±SD; abcMeans with dissimilar superscripts are significantly different 
(p<0.05) 
Bacteria that are present in rumen inoculums were responsible 
for fermentation of rice bran may act as probiotic bacteria to 
improve growth performance and health status of animals[12]. 
Live weight gain was higher in UFRB group of broilers but 
feed intake had no difference, so from this result, it could be 
stated that nutrient availability in the diet may be responsible 
for weight gain. The result also supported that the most of the 
agricultural by-products contain cellulose as the major 
component, which is best for the growth of microorganisms 
and the production of single cell protein biomass [28] which 
increase the crude protein content of rice bran [20]. Addition 
of urea in the FRB using cellulolytic bacteria B. 
amyloliquefaciensas an inoculum improved fermentation and 
its microbial population [25]. Protein content was also 
increased after fermentation of cassava waste Supriyati [21] 
that agree with the result of the present experiment as protein 
content was increase when urea and molasses were added 
during fermentation. The main effects of fermented rice bran 
on the growth performance of broiler chicken may be due to 
its high concentrations of protein, vitamin, minerals, complex 
carbohydrates, phytonutrients, phospholipids, essential fatty 
acids [14, 19 and 23]. Fermented rice bran contains single cell 
protein which have high protein digestibility, balanced amino 
acid composition [17]. Some researcher stated that the rumen 
inoculum contains microbes which have phytase activity [25]. 
Considering above points like increased protein and its 
quality, action of phytase enzyme, probiotic effect of 
microorganism grown during fermentation reflected in the 
growth performance of broiler.  

5.2 Blood metabolites 

The concentration of glucose, creatinine, albumin and 
cholesterol in blood serum was different among the groups 
(p<0.05). In blood serum of birds glucose (4.69 mmol/L), 
albumin (5.05 g/dL) level was maximum in FRB group (Table 
3). Creatinine concentration was lower in UFRB group (0.027 
mg/dL) and maximum in RB group (0.15 mg/dL).  

Table 3: Glucose (mmol/L), Creatinine (mg/dL), Urea (mg/dL), 
Albumin (g/dL) and Cholesterol (mg/dL) level of birds’ blood. 

 Dietary groups 
RB FRB UFRB MFRB UMFRB 

Glucose 
(mmol/L
) 

*3.17c 
±0.008 

4.69a 
±0.38 

3.48c 
±0.11 

3.57 
bc±0.26 

4.38ab 
±0.14 

Creatini
ne 
(mg/dL) 

0.15a 
±0.01 

0.077b 
±0.004 

0.027c 

±0.005 
0.18a 
±0.014 

0.09b 
±0.007 

Urea 
(mg/dL) 

17.32a 
±1.34 

16.68a 
±1.59 

15.61a 
±1.76 

17.27a 
±0.37 

16.61a 
±3.78 

Albumin 
(g/dL) 

3.59c 
±0.12 

5.05a 
±0.14 

4.71ab 
±0.43 

3.88bc 
±0.14 

4.23abc 
±0.31 

Choleste
rol 
(mg/dL) 

108.60±6.
2 

97.75±3.
97 

98.46±2.9
8 

93.37±2.9
8 

94.47±5.3
0 

 
N.B: RB-Control; FRB-Fermented rice bran; UFRB-2% Urea treated 
fermented Rice Bran; MFRB-5% Molasses treated fermented rice bran; 
UMFRB- 2% Urea and 5% Molasses treated fermented rice bran. 
*Mean ± SD; abc Means with dissimilar superscripts are significantly different 
(p<0.05) 
 
Kitawaki[16] reported that rats fed with Lactobacillus 
fermented soymilk and soy yogurt exhibited a decrease in 
serum cholesterol concentrations. In humans, a diet containing 
milk products fermented by Bifidobacterium longumhas also 
been reported to decrease cholesterol level [27]. Bidura[6] 
reported that a diet supplemented with rice bran fermented by 
Saccharomyces spp. decreased total cholesterol in male 
ducklings.  

6. CONCLUSION 

Fermentation of rice bran using rumen inoculums enhance 
performance of broiler which was further increased when 2% 
urea was added along with rumen inoculums. Addition of 
molasses has no further effect on the performance but still 
better than control either added alone or with urea during 
fermentation. Fermentation using rumen inoculums with or 
without additives reduces cholesterol in the blood of broiler an 
indicator of health status.  

7. ACKNOWLEDGMENTS 

The author acknowledged to the Alexander von Humboldt 
Foundation for financial support to conduct the research under 
Research Group Linkage Program between Dept. of Animal 
Nutrition, Bangladesh Agricultural University, Mymensingh, 
Bangladesh and the Dept. of Livestock Populations Genomics 
and Animal Nutrition and Rangeland Management of the 
Tropics and Subtropics, University of Hohenheim, Stuttgart, 
Germany 

REFERENCES 

[1] Aggelopoulos, T., Bekatorou, A., Pandey, A., Kanellaki, M., 
Koutinas, A.A.,Discarded oranges and brewer’s spent grains as 
promoting ingredients for microbial growth by submerged and 
solid-state fermentation of agro-industrial waste mixtures, 
Applied Biochemistry and Biotechnology.70, 2013,pp.885-1895. 

[2] Allain, C.C., Poon, L.S., Chan, C.S., Richmond, W., Fu, P.C., 
Enzymatic determination of total serum cholesterol, Clinical 
Chemistry. 20, 1974, pp.470-475. 

[3] AOAC., Official Methods of Analysis. 18thedn. Association of 
Official Analytical Chemists; Gaithersburg, MD, USA2005. 

[4] AOAC., Official Methods of Analysis, 13th Edition, Association 
of Official Analytical Chemists, Washington DC. 1980, pp. 376-
384. 

[5] Bidura, I., Warmadewi, D.A., Candrawati, D.P.M.A., IstriAryani, 
I.G.A., PutriUtami, I.A., Gaga Partama, I.B., Astuti, D.A., The 
Effect of Ragi tape fermentation products in diet on nutrients 



M A Alam, K M S Islam, M S R Khan, U Dickhöfer and M A Grashorn 

 

 

Journal of Agricultural Engineering and Food Technology 
p-ISSN: 2350-0085; e-ISSN: 2350-0263; Volume 5, Issue 2; April-June, 2018 

70

digestibility and growth performance of Bali drake. 
Proceeding.The 1st International Seminar on Animal 
Industry.Sustainable Animal Production for Food Security and 
Safety. 23-24 November 2009. Faculty of Animal Science, 
Bogor Agricultural University.2009, pp.180-187. 

[6] Bidura, I., Mahardika, I., Suyadnya, B., Partama, I., Oka, D., The 
implementation of Saccharomyces spp.n-2 isolates culture 
(isolation from traditional yeast culture) for improving feed 
quality and performance of male Bali ducking. Journal of 
Agricultural Science Research. 2, 2012, pp. 486-492. 

[7] Diaz, D., Safety and efficacy of Ecobiol® (Bacillus 
amyloliquefaciens) as feed additive for chickens for fattening. 
EFSA Journal. 773, 2008, pp.2–13. 

[8] Duncan, D.B., Multiple ranges and multiple F test. Biometrics.11, 
1955, pp.1-42. 

[9] Djibrillou, O.A., Pandy, V.S., Gouro, S.A., Verhulst, A., Effect of 
urea-treated or untreated straw with cottonseed on performance 
of lactating Maradi (Red Sokoto) goats in Niger. In: Livestock 
Production and Science, 55, 1998, pp.117-125. 

[10] Fawcett, J.K., Scott, J.E., A Rapid and precise method for the 
determination of urea.Journal of Clinical Pathology.13, 1960, 
pp.156. 

[11]Fontenot, J.P., Smith, L.W., and Sutton, A.L., Alternative 
utilization of animal wastes. Journal of Animal Science, 57 
(Suppl.2), 1983, pp. 221-223. 

[12]Huang, M.K., Choi, Y.J., Hodue, R., Lee, J.W., Lee, B., Zhao, 
X., Effects of Lactobacilli and an acidophilic fungus on the 
production performance and immune responses in broiler 
chickens. Poultry Science.83, 2004, pp.788-795. 

[13]Huggett, A.G., Nixon, D.A., Enzymatic determination of blood 
glucose, Biochemical Journal, 66, 1957, pp.12. 

[14]Kahlon, T.S., Rice Bran: Production, Composition, Functionality 
and Food Applications, Physiological Benefits. 2009, pp. 305-
321. In Cho, S.S., and P. Samuel, eds. In fiber Ingredients: Food 
Applications and Health Benefits. Taylor and Francis Group, 
LLC: Boca Raton. 

[15]Kim, Y.O., Lee, J.K,, Kim, H.K., Yu, J.H., Oh, T.K., Cloning of 
the thermostable phytase gene (phy) from Bacillus sp. DS11 and 
its overexpression in Escherichia coli.FEMS Microbiology 
Letters.162, 1998, pp. 185- 191. 

[16]Kitawaki, R., Nishimura, Y., Takagi, N.,Iwsaki, M., Tsuzuki, K., 
Fukuda, M., Effects of Lactobacillus fermented soymilk and soy 
yogurt on hepatic lipid accumulation in rats fed a cholesterol 
free diet. Bioscience, Biotechnology and Biochemistry.73,2009, 
pp. 1484-1488. 

[17]Oshoma, C.E., Ikenebomeh, M.J., Production of Aspergillus 
niger biomass from rice bran, Pakistan Journal of Nutrition. 4, 
2005, pp.32-36. 

[18]Rudravaram, R., Chandel, A.K., Linga. V.R., Pogaku, R., 
Optimization of protein enrichment of deoiled rice bran by solid 

state fermentation using Aspergillus oryzae MTCC 1846, Int. 
Journal of Food Engineering. 2,2006, pp. 1-14. 

[19]Ryan, E.P., Heuberger, A.L., Weir, T.L., Barnett, B., Broeckling, 
C.D., Prenni, J.E., Rice bran fermented with Saccharomyces 
boulardii generates novel metabolite profiles with bioactivity. 
Journal of Agriculture and Food Chemistry.59, 2011, pp.1862-
1870. 

[20]Sukaryana, Y., Effect of Fermentation of Palm Oil-cake with 
Trichoderma viride on Change of Chemical Composition, bio-
conversion efficiency, and the Food and metabolizable energy in 
broiler chickens. Thesis.2001, Padjadjaran University Graduate 
Program. Bandung. 

[21]Supriyati, Kompiang, I.P., Change of nutrient composition of 
fermented cassava skin tubers and its utilization in broiler 
rations. Indonesian Journal Animal Veterinary Science.7, 2002, 
pp.150–154. 

[22]Steel, R.G.D., Torrie, J.H., Principles and Procedures of 
Statistics. A Biometrical Approach.2nd ed., 1980, Mc grawhill 
co., Inc. USA. 

[23]Warren, B.E., Farrell, D.J., The nutritive value of full fat and 
defatted Australian rice bran. I. Chemical composition. Animal 
Feed Science and Technology. 27, 1990, pp. 219-228. 

[24]Wizna, Abbas, H., Rizal, Y., Dharma, A., Kompiang, I.P., 
Improving the quality of tapioca by-products (onggok) as 
poultry feed through fermentation by Bacillus 
amyloliquefaciens. Pakistan Journal of Nutrition, 8, 2009, 
pp.1636-1640.  

[25]Wizna, Abbas,H., Rizal, Y., Djulardi, A., Muis, H., The effect of 
supplementation of micro nutrient on nutrient rice bran which 
fermented by Bacillus amyloliquefaciens. Pakistan Journal of 
Nutrition.11, 2012, pp. 439-443. 

[26]Xia, N., Wang, J., Yang, X., Yin, S., Qi, J., Hu, L., Zhou, X., 
Preparation and characterization of protein from heat stabilized 
rice bran using hydrothermal cooking combined with amylase 
pretreatment. Journal of Food Engineering 110, 2012, pp. 95-
101. 

[27]Xiao, J.Z., Kondo, S., Takahashi, N., Miyaji, K., Oshida, K., 
Hiramatsu, A., Iwatsuki, K., Kokubo, S., Hosono, A., Effects of 
milk products fermented by bifidobacteriumlongum on blood 
lipids in rats and healthy adult male volunteers. Journal of Dairy 
Science.86, 2003, pp. 2452-2461. 

[28]Yunus, F., Nadeem, M., Rashid, F., Single-cell protein 
production through microbial conversion of lignocellulosic 
residue (Wheat bran) for animal feed. Institute of Brewing and 
Distilling.121, 2015, pp. 553 -557. 

[29]Zhang, A.W., Lee, B.D., Lee, S.K., Lee, K.W., An, G.H., Song, 
K.B., Lee, C.H., Effects of Yeast (Saccharomyces cerevisiae) 
cell components on growth performance, meat quality, and ileal 
mucosa development of broiler chicks. Poultry Science.84, 
2005, pp.1015-1021. 

 


