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Abstract 
 

The effects of graded levels of processed castor oil bean (Ricinus communis L) meal (CBM) and DL-methionine 
on carcass and organ weights of broiler finishers were investigated for 4 weeks. One hundred and eighty six week 
old boiler birds (Anak strain) were randomly divided into 12 groups of 15 birds each and assigned to 12 isocaloric 
(2.90 Mcal/kg ME) and isonitrogenous (21.00% CP) diets in a 4 x 3 factorial arrangement involving four CBM 
levels (0, 10, 15 and 20%)  and three DL-methionine levels (0, 0.25 and 0.5%). Each treatment was replicated 3 
times with 5 birds per replicate. At the 10th week of the experiment, 3 birds per treatment (one per replicate) were 
randomly selected, weighed and slaughtered for carcass and organ evaluation. Results showed that body weight, 
carcass yield, organ and relative organ weights reduced significantly (P<0.05) as the level of CBM in the diets 
increased beyond 15%. However, the inclusion of DL- methionine in the CBM-containing diets reversed the adverse 
effects observed at the 15 and 20% CBM inclusion levels. It was concluded that 15% processed CBM supplemented 
with DL-methionine can be included in broiler finisher diet without adverse effects on carcass and organ weights. 
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Introduction 
 

The castor oil plant (Ricinus communis L.) is an 
angiosperm that belongs to the Spurge family of plants, 
the Euphorbiaceae (Phillips and Martyn, 1999; Weiss, 
2000).  Castor oil, the primary product of the castor oil 
plant, makes up about 50% of the weight of the seeds. 
The oil is mostly constituted of ricinoleic acid, with 
small amounts of dihydroxystearic, linoleic, oleic, and 
stearic acids. The main uses of castor oil include the 
industrial production of coatings based on dehydrated 
alkyd resins, but it is also used in the manufacture of 
pharmaceuticals, cosmetics and laxative (CIREP, 
2007). The hydrogenated oil serves as a lubricant in jet 
fuels and aircraft hydraulics. The food grade oil is a 
standard lubricant in food processing plants and is also 
used in the textile and leather industries, and for 
manufacturing plastics, fibres, soaps, printing inks, 
wetting agent (Weiss, 2000). Most of the global oil 
extraction occurs in the countries in which castor oil 

bean is produced and many new products that contain 
castor oil or its derivatives have been developed. 
Among such products are nylon, weather resistant 
paints and cosmetics (Anonymous, 2006). Cultivation 
of castor oil plant in Nigeria is prevalent in the southern 
states where seeds are processed and used as condiment 
locally referred to as “ogiri” in Igbo. The seeds with the 
hulls removed contain 35 to 55% oil and 35.22 to 40% 
crude protein (Ani and Okorie, 2006; Ani, 2012). 
Castor oil bean meal (CBM) is a by-product obtained 
from the castor oil bean (Ricinus communis) oil 
extraction industry.  Castor oil bean meal has been used 
in the feeding of poultry, rabbits, pigs, sheep and cattle 
(Ani and Okorie, 2004; Adedeji et al., 2006; Aslani, 
2007; Ani and Okorie, 2009a; Oso et al., 2011). 
According to Ani and Okorie (2004), Ani and Okorie 
(2005) and Ani (2012) 10 to 15% of the meal could be 
satisfactorily used in poultry rations if properly 
detoxified. Detoxification becomes very necessary 
because of the presence of some toxic substances (ricin

 
 
Corresponding author: A.O. Ani, Department of Animal Science, University of Nigeria, Nsukka, Nigeria



Res. Opin. Anim. Vet. Sci., 2013, 2(1), 13-19. 
 

 14

and ricinine) and castor allergens in the raw bean 
(Darby et al., 2001; Olsnes, 2004; Ani and Okorie, 
2006). The large-scale utilization of castor oil bean 
meal in livestock feeds has therefore been limited 
substances and by its high level of abrasive fibre. Many 
physical and chemical methods for detoxifying castor 
seed meal have been investigated. Physical treatments 
included soaking (3, 6 and 12 hours), steaming (30 and 
60 min), boiling (30 and 60 min), autoclaving (15psi, 
30 min; 15psi, 60 min) and heating (100°C 30 min; 
120°C 25min), while the chemical methods consisted of 
treatment with ammonia ( Anandan et al., 2004;  Benge, 
2006; Martinez-Herrera et al., 2006; Nsa and 
Ukachukwu, 2007; Ani, 2012). However, dry heat 
treatment could lead to the destruction of some amino 
acids, particularly lysine, threonine, tyrosine, cystine 
and methionine and the consequent reduction in the 
protein quality of the castor oil bean meal tend to limit 
the suitability of the method. Against this back drop and 
recognizing that castor oil bean meal can serve as an 
alternative source of vegetable protein in animal feed, 
the present study was therefore, conducted to determine 
the effects of graded levels of dehulled and cooked 
CBM and DL-methionine on carcass and organ 
characteristics of broiler finisher. 
 
Materials and Methods 
 

The study was conducted at the Poultry Unit of the 
Department of Animal Science Research and Teaching 
Farm, University of Nigeria, Nsukka. 
 
Processing of Castor Oil Bean Seeds  

Castor bean seeds used in this feeding trial were 
the large mottled variety that was purchased from Orba 
market near Nsukka in Enugu State. The seeds were 
dehulled manually by carefully cracking them between 
two stones. Decorticated seeds were obtained by 
separating the hulls from the cotyledons. The dehulled 
seeds were cooked in two stages at 1000C for 50 min as 
described by Ani and Okorie (2006) and Ani (2012). 
The seeds were cooked in two stages to ensure proper 
detoxification. The cooked samples were dried 
overnight in the oven at 1000C, ground in a hammer 
mill and defatted using a mechanical oil press. The 
processed castor oil bean meal was used to formulate 
the broiler finisher diets. The percentage composition of 
the diets is presented in Table 1 while Table 2 shows 
the proximate composition of the experimental diets. 

 
Animals and Management 

One hundred and eighty six-week old boiler birds 
(Anak strain) were randomly divided into 12 groups of 
15 birds each and assigned to 12 isocaloric [2.90 Mcal 
/kg metabolizable energy (ME)] and isonitrogenous 
[(21.00% crude protein (CP)] diets in a 4 x 3 factorial 
arrangement involving four levels (0, 10, 15 and 20%) 

of processed castor oil bean meal and three DL-
methionine levels (0, 0.25 and 0.5%).  Each treatment 
was replicated 3 times with 5 birds per replicate. Feed 
and water were supplied ad libitum from 42 to 70d of 
age. The experiment lasted for four weeks during which 
feed and water were provided ad libitum. The birds 
were subjected to routine broiler management 
procedure.  
 
Carcass and Organ Evaluation 

At the 10th week of the experiment, 3 birds per 
treatment (one per replicate) were randomly selected 
and weighed for carcass and organ evaluation. The 
birds were starved overnight and slaughtered by 
severing the jugular veins, scalded in warm water for 
about a minute, and the feathers were plucked 
manually. The birds were eviscerated and weighed to 
obtain their dressed carcass weights. The kidney, liver, 
gizzard, heart, spleen and abdominal fat were removed 
and weighed using a sensitive electronic scale. The 
Dressed carcass weight and the organ weights were 
expressed as percentages of the live weight. 
 
Proximate Analysis of Feed Samples 

Diets were analyzed for proximate composition 
using the methods of AOAC (2006). Gross energy of 
diets was determined in a Parr oxygen adiabatic bomb 
calorimeter.  
 
Statistical Analysis 

Data collected were subjected to analysis of 
variance (ANOVA) for completely randomized design 
(CRD) as described by Akindele (2004) using a Stat 
Graphic Computer Package (SPSS, 2007) Model. 
Significantly different means were separated using 
Duncan’s New Multiple Range Test as outlined by Obi 
(2002). Simple regression and correlation analyses were 
also done to quantify the relationships between dietary 
castor oil bean meal (CBM) level and the response 
parameters. 
 
Results and Discussion 
 

Table 3 shows the effects of graded levels of CBM 
and supplementary DL-methionine on body weight at 
10weeks, carcass yield, organ weight and relative organ 
weight of broiler finishers. There significant differences 
(P<0.05) among treatments in body weight, dressed 
carcass weight, carcass dressing percentage, liver 
weight, relative liver weight, kidney weight, relative 
kidney weight, spleen weight, heart weight, empty 
gizzard weight and relative empty gizzard weight. Birds 
on treatments 1-6 and 9 (0, 10 and 15% CBM with 0-
0.5% methionine) had similar and significantly 
(P<0.05) heavier body weights and dressed carcass 
weights than birds on other treatments. Birds on
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Table 1: Percentage composition of broiler finisher diets containing cooked castor oil bean meal supplemented with DL-
methionine. 

Castor oil bean meal levels (%)  0   10   15   20  
DL-methionine levels (%) 0 0.25 0.5 0 0.25 0.5 0 0.25 0.5 0 0.25 0.5 
Ingredients (%) Treatment  1 2 3 4 5 6 7 8 9 10 11 12 
Maize 
Wheat offal 
Soya bean meal 
Castor oil bean meal 
Fish waste (33.5% CP) 
DL-methionine 
Bone meal 
Iodized salt 
Vit./Min. Premix * 

58.42 
7.25 
23.08 
0.00 
6.50 
0.00 
4.00 
0.25 
0.50 

58.51 
7.25 
22.74 
0.00 
6.50 
0.25 
4.00 
0.25 
0.50 

58.56
7.25
22.44
0.00
6.50
0.50
4.00
0.25
0.50

54.22
7.25
17.28
10.00
6.50
0.00
4.00
0.25
0.50

55.43
7.25
16.82
10.00
6.50
0.25
4.00
0.25
0.50

54.41
7.25
16.59
10.00
6.50
0.50
4.00
0.25
0.50

52.33
7.25
14.17
15.00
6.50
0.00
4.00
0.25
0.50

52.32
7.25
13.93
15.00
6.50
0.25
4.00
0.25
0.50

52.31 
7.25 

13.69 
15.00 
6.50 
0.50 
4.00 
0.25 
0.50 

50.21 
7.25 
11.29 
20.00 
6.50 
0.00 
4.00 
0.25 
0.50 

50.21 
7.25 
11.04 
20.00 
6.50 
0.25 
4.00 
0.25 
0.50 

50.21 
7.25 

10.79 
20.00 
6.50 
0.50 
4.00 
0.25 
0.50 

Total 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.00 100.0 100.00 100.00
Calculated Analysis: 
Crude protein (%) 
Energy (Mcal/kg ME) 

 
21.03 
2.93 

 
21.03 
2.93 

 
21.04
2.92

 
21.06
2.95

 
21.01
2.95

 
21.05
2.94

 
21.00
2.97

 
21.03
2.96

 
21.07 
2.95 

 
21.02 
2.98 

 
21.05 
2.97 

 
21.08 
2.96 

* To supply the following per kg of diet : vitamin A, 12,500 IU; vitamin D3, 2500 IU; vitamin E, 50.00mg; vitamin 
K3 2.50mg; vitamin B1, 3.00mg; vitamin B2, 6.00mg; vitamin B6, 6.00mg; niacin, 40mg; calcium pantothenate, 
10mg; biotine, 0.08mg; vitamin B12, 0.25mg; folic acid, 1.00mg; chlorine chloride, 300mg; manganese, 100mg; 
iron, 50mg; zinc, 45mg; copper, 2.00mg; iodine, 1.55mg; cobalt, 0.25mg; selenium, 0.10mg; growth promoter, 
40.00; antioxidant, 200mg. 
 
Table 2: Proximate composition of broiler finisher diets 

Castor oil bean meal levels (%)  0   10   15   20  
DL-methionine levels (%) 0 0.25 0.5 0 0.25 0.5 0 0.25 0.5 0 0.25 0.5 
Components (%)/Diets 1 2 3 4 5 6 7 8 9 10 11 12 
Crude protein 21.03 21.05 21.08 21.00 21.02 21.04 21.00 21.01 21.02 20.99 21.00 21.01
Ether extract  4.75 4.55 4.50 6.75 6.70 6.65 8.55 8.50 8.45 13.55 13.15 13.05
Crude fibre 7.16 7.38 7.22 7.75 7.69 7.62 7.81 7.78 7.76 7.83 7.82 7.81 
Ash 10.47 10.20 10.11 10.09 9.97 9.61 10.12 10.13 10.08 10.56 7.52 7.21 
Nitrogen-free extract 48.1 48.29 49.20 45.37 45.50 46.08 43.85 44.07 4.37 37.89 38.64 39.50
Dry matter 91.51 91.47 92.11 90.96 90.88 91.00 91.33 91.49 91.68 90.82 91.13 91.58
Gross energy (Kcal /kg) 4574 4573 4574 4585 4587 4586 4598 4596 4594 4603 4601 4601 

 
treatments 10–12 (20% CBM with or without 
methionine) had the least body weights and dressed 
carcass weights. Birds on treatments 1-9 (0, 10 and 
15% CBM with and without methionine 
supplementation) had similar higher dressing 
percentage and this was significantly (P<0.05) higher 
than the dressing percentage of birds on treatments 10- 
12.  Birds on treatments 1-3 had significantly (P<0.05) 
higher liver weights than birds on other treatments. 
Birds on treatment 10 had higher (P<0.05) relative liver 
weight relative liver than birds on other treatments. 
Birds on treatments 1-6 and 9 had the smallest relative 
liver weight. Birds on treatments 2 and 3 had higher 
(P<0.05) kidney weight than birds on other treatments. 
Birds on treatments 1-9 had similar relative kidney 
weight and this was significantly (P<0.05) higher than 
that of birds on treatments 10-12. Birds on treatments 2 
and 3 had significantly (P<0.05) higher spleen weight 
than birds on other treatments. Birds on treatments 1-9 
had similar and significantly (P<0.05) higher relative 
spleen weight than birds on treatments 10-12. Birds on 
treatments 1-3 had comparable heart weight with those 

on treatments 4-9 and this differed significantly 
(P<0.05) from the heart weight of birds on treatments 
10-12. Birds on treatments 1-9 had higher (P<0.05) 
relative heart weight than birds on treatments 10-12. 
Birds on treatments 2 and 3 had comparable empty 
gizzard weight with those on treatments1, 4, 5 and 6, 
and this differed significantly (P<0.05) from the empty 
gizzard weight of birds on other treatments. Birds on 
treatment 10 had significantly (P<0.05) higher relative 
empty gizzard weight than birds on other treatments. 
Birds on treatments 1-6 and 9 had the smallest relative 
empty gizzard weight. The abdominal fat weight of 
birds on treatments 10 to 12 differed significantly 
(P<0.05) from that of birds on treatments 1-6. The 
relative abdominal fat weight of birds on treatment 10 
differed significantly (P<0.05) from that of birds on 
other treatments. While there were no CBM x DL-
methionine interaction on dressing percentage, kidney 
weight, relative kidney weight and abdominal fat 
weight. Significant (P<0.05) interactions existed 
between CBM and methionine levels on body weight, 
dressed carcass weight, liver weight, relative liver



Res. Opin. Anim. Vet. Sci., 2013, 2(1), 13-19. 
 

 16

Table 3: Effects of processed castor oil bean meal and supplementary DL-methionine on  body weight, carcass yield and 
organ characteristics of broiler finishers 

Castor oil bean meal 
levels (%) 

0 10 15 20 

DL-methionine levels 
(%) 

0 0.25 0.5 0 0.25 0.5 0 0.25 0.5 0 0.25 0.5  

Parameters 1 2 3 4 5 6 7 8 9 10 11 12 S.E.M.
Body weight (g) 2546.28  2548.71a 2554.16a 2505.46a 2526.17a   2529.84a 2345.46b 2378.43b 2498.43a 1750.17d 1841.84c 1883.47c 22.35 
Dressed carcass 
weight (g) 
Dressing % 
Liver weight (g) 

1905.25a 

74.81a 
55.79a 

1909.1a 
74.92a 
55.84a 

1913.70a 

74.92a 

55.92a 

1870.07a  

74.63a 
54.94c 

1887.58a  

4.71a 
54.95c 

1892.63a

74.80a 
55. 24b 

1731.88b

73.84a 
54.02e 

1760.40b

74.02a 
54.29d 

1849.51a

74.02a 
54.81c 

1241.39d 

70.93b 
46.07g 

1319.76c 
71.66b 
46.18g 

1354.77c

71.93b 
47.03f 

23.75 
0.38 
0.08 

Liver wt. as % of body 
wt. 

2.19d 2.19d 2.19d 2.19d 2.17d 2.18d 2.30c 2.28c 2.20d 2.63a 2.51b 2.50b 0.02 

Kidney weight (g) 11.92ab 11.96a 12.03a 11.79ab 1.85ab 11.89ab 11.27b 11.37ab 11.56ab 6.02c 6.11c 6.24c 0.2 
Kidney wt. as (%) of 
body wt. 

0.47a 0.47a 0.47a 0.47a 0.48a 0.48a 0.48a 0.48a 0.46a 0.34b 0.33b 0.33b 0.01 

Spleen weight (g) 5.02b 5.11a 5.18a 4.66d 4.84c 4.94b 4.36f 4.46e 4.62d 3.15h 3.21gh 3.29g 0.03 
Spleen wt. as % of 
body wt. 

0.20ab 0.20ab 0.20ab 0.19cd 0.19bc 0.20ab 0.12bcd 0.19bcd 0.18ef 0.18eg 0.18eg 0.17g 0.01 

Heart weight (g) 13.00a 13.04a 13.09a 12.61c  12.72bc 12.90ab 12.27d 12.31d 12.55c 8.58f 8.67ef 8.85e 0.07 
Heart wt. as % of body 
wt. 

0.51abc 0.51abc 0.51abc 0.50bcd 0.50bcd 0.52abc 0.52abc 0.52abc 0.50bcd 0.49d 0.47e 0.47e 0.01 

Empty gizzard weight 54.71abc 54.88ab 54.94ab 54.02bcd 54.07abcd 54.19abcd 53.64d 53.37d 53.99cd 46.67f 46.93ef 47.52e 0.27 
Empty gizzard wt. as 
% of body wt. 
Abdominal fat weight 
(g) 
Abdominal fat wt. as 
% of body wt. 

2.15d 

 
25.51bc 
 
1.00de 

2.15d 

 

25.50bc 
 
1.00de 

2.15d 

 
25.00c 
 
0.98e 

2.16d  
 
25.70b 
 
1.03d 

2.14d  
 
25.67b 
 
1.02de 

2.14d 

 
25.60bc 
 
1.03d 

2.29c 

 
26.06ab 
 
1.11c 

2.26c 

 
26.10ab 
 
1.10c 

2.16d 

 
26.03abc 
 
1.04d 

2.67a 

 
26.66a 
 
1.51a 

2.54b 

 
26.58a 
 
1.44b 

2.52b 

 
26.59a 
 
1.41b 

0.02 
 
0.21 
 
0.01 

a-f means on the same row with different superscripts are significantly (P < 0.05) different. SEM. = Standard error of the mean 
 
Table 4: Simple regression equations and correlation coefficients relating body and organ weights (Y) of broiler finishers 

to % dietary castor oil bean meal (X) 
Predictand (Y) Prediction equation r R2 Syx Probability of sig.correlation
Body weight (g) 
Dressed carcass weight (g) 
Dressing % 
Liver weight (g) 
Liver wt as % of body weight 
Kidney weight (g) 
Kidney wt as % of body weight 
Spleen weight (g) 
Spleen wt as % of body weight 
Heart weight (g) 
Heart wt as % of body weight 
Empty gizzard weight (g) 
Empty gizzard wt as % of body weight 
Abdominal fat weight (g) 
Abdominal fat wt as % of body  weight 

Y = 2897.38 – 228.67X
Y = 2198.58 – 191.55X
Y = 76.49 – 1.09X 
Y = 60.16 – 2.89X 
Y =2.01 + 0.11X 
Y =14.83 – 1.80X 
Y =0.54 – 0.04X 
Y =5.90 – 0.06X 
Y =0.21 - 0.01X 
Y =15.06 – 1.34X 
Y =0.53 - 0.01X 
Y = 58.37 – 2.37X 
Y = 1.94 + 0.14X 
Y = 24.86 + 0.42X 
Y = 0.78 + 0.14X 

-0.86 
- 0.86 
0.83 
-0.85 
0.82 
-0.82 
-0.73 
-0.92 
-0.85 
-0.85 
-0.59 
-0.84 
0.83 
0.83 
0.86 

0.73 
0.74 
0.68 
0.73 
0.68 
0.67 
0.53 
0.85 
0.72 
0.72 
0.35 
0.70 
0.69 
0.68 
0.73 

64.89 
53.22 
0.35 
0.84 
0.04 
0.59 
0.02 
0.12 

0.002 
0.39 

0.006 
0.73 
0.04 
0.14 
0.04 

P<0.01 
P<0.01 
P<0.01 
P<0.01 
P<0.01 
P<0.01 
P<0.01 
P<0.01 
P<0.01 
P<0.01 
P<0.01 
P<0.01 
P<0.01 
P<0.01 
P<0.01 

 
weight, spleen weight, relative spleen weight, heart 
weight, relative heart weight, empty gizzard weight, 
relative empty gizzard weight and relative abdominal 
fat weight.  Methionine supplementation significantly 
(P<0.05) improved body weight and dressed carcass 
weight of the birds at the 15 and 20% levels of CBM 
inclusion. Increased liver weight and heart weight at 
the10, 15 and 20% levels of CBM inclusion decreased 
relative liver weight, empty gizzard weight and 
abdominal fat weight. Increased spleen weight at the 0, 
10, 15 and 20% levels of CBM inclusion decreased 
relative spleen weight. At 10 and 15% levels of CBM 

relative heart weight decreased and empty gizzard 
weight at the 20% level of CBM inclusion increased.  

The Table of regression (Table 4) shows the 
correlations between CBM levels and all the 
parameters. There were significant (P<0.01) 
correlations between CBM levels and body weight (r = 
- 0.86), dressed carcass weight (- 0.86), dressing% (r= 
0.83), liver weight (r = -0.85), relative liver weight (r = 
0.82), kidney weight (r = - 0.82), relative kidney weight 
(r = - 0.73), spleen weight (r = - 0.92), relative spleen 
weight (r=-0.85), heart weight (r = - 0.85), relative heart 
weight (r = -0.59), empty gizzard weight (r = -0.84), 
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relative empty gizzard weight (r = 0.83), abdominal fat 
weight (r= 0.83) and relative abdominal fat (r= 0.86). 

As shown in Table 3, body weight, carcass yield, 
organ and relative organ weights reduced significantly 
(P<0.05) with increasing levels of CBM in the diets. 
Ani and Okorie (2008) reported similar reductions in 
carcass yield and organ weight of broiler birds that 
were fed diets containing more than 10% CBM. Carew 
et al. (2000) and Carew et al. (2003) also reported 
reduction in the body weight and relative organ weights 
of broiler birds that consumed raw velvet beans 
(Mucuna pruriens). Reduction in liver weights of 
broilers fed high level of pigeon pea seed meal had 
earlier been documented (Etuk and Udedibie, 2006). 
The observed reduction in body weight, carcass yield 
and organ weight may be attributed to depressed feed 
intake that led to low availability of nutrients needed 
for tissue, organ and body development. Iyayi and 
Yahaya (1999) had earlier reported that reduced 
metabolizable energy content of feed tends to have the 
effect of reducing the weight of carcass, intestine, 
gizzard and liver of birds. Ani and Omeje (2008) 
showed that body weight, dressed carcass weight and 
carcass dressing percentage decreased significantly 
with increase in the level of raw bambara nut waste in 
the diets and attributed the decrease to the presence of   
anti-nutritional factors (ANFs) in the raw bambara nut 
waste. Emenalom et al. (2004) also attributed reduction 
in carcass weight of broiler birds to the presence of 
ANFs in raw velvet bean (Mucuna pruriens).  The 
presence of residual ricin in the processed CBM might 
therefore have contributed to the reduction in body 
weight, carcass yield and organ weight observed in the 
present study. Ani and Okorie (2006) and Ani (2012) 
reported the presence of residual ricin in two-stage 
cooked CBM. Ricin has been shown to interfere with 
the digestion and absorption of nutrients in the gastro-
intestinal tract or inhibits protein synthesis ( Ani and 
Okorie, 2004; Ani and Okorie, 2005; Bisiriyu, 2005; 
Ani and Okorie, 2009b; Ani, 2012). Perhaps the 
residual ricin might have increased in concentration 
with increase in the level of CBM in the diets. Ani and 
Okorie (2009) showed that there was a concomitant 
increase in the concentration of residual ricin with 
increase in the level of castor bean meal in the diets of 
broiler finishers. Emenalom (2004) also reported that 
the carcass weight of broiler birds decreased 
significantly as the concentration of ANFs increased 
with increase in the level of Mucuna seed meal 
inclusion in the diets. Interestingly, the carcass dressing 
percentage values (70.93- 74.92%) obtained in the 
present study are higher than the values (65.9-69.4%) 
reported by Ferriera et al. (2003), and compares with 
the values (69.1-72.6%) reported by Omojola and 
Fagbuaro (2005). Although castor oil bean meal 
significantly (P<0.05) reduced body weight, carcass 

yield and organ weight and increased the abdominal fat 
weight of the broiler birds, the inclusion of DL- 
methionine in the CBM-containing diets reduced the 
adverse effects at the 15 and 20% CBM inclusion. DL- 
methionine may have contributed to the improvement 
of the body weight, carcass yield and organ weight of 
the broiler birds by improving the quality of the castor 
oil bean protein. DL-methionine might  also have 
provided labile methyl groups, which might have been 
involved in further detoxification of the CBM,  
particularly as both ricin and ricinene, the toxic 
components of castor oil bean are known to be 
pyrimidine based (Ani and Okorie, 2007; Ani, 2012). It 
was observed (Table 3) that abdominal fat weight 
increased significantly (P<0.05) as the level of CBM in 
the diets increased above 15%. The observed increase 
could have been the result of the increase in the residual 
oil content of dietary CBM, especially at the 20% CBM 
inclusion level (Table 2). It does seem that birds fed 
20% CBM may have converted much of the CBM 
carbohydrate into fat rather than flesh. Udedibie et al. 
(2004) made a similar suggestion. The increase 
observed in abdominal fat weight of birds fed the 20% 
CBM diets may negate the inclusion of up to 20% CBM 
in broiler finisher diets. Adeniji (2004) earlier indicated 
that low abdominal fat content might be an incentive to 
both producers and consumers, as less wastage and 
tougher broilers are anticipated due to low fat 
deposition in the broiler chicken.  
 
Conclusion 

It is evident from the results of the study that 15% 
processed CBM supplemented with DL-methionine can 
be included in broiler finisher diet without any adverse 
effects on carcass and organ weights of broiler finishers. 
 
References  
 
Adedeji, J.A., Apata, D.F., Aderirola, O.A., Rafiu, T.A 

and Amao, S.R. 2006. Performance and 
haematological/serum characteristics of rabbits fed 
boiled castor seed cake based diet. World Journal 
of Zoology, 1(2):91-93. 

Adeniji, C.A. 2004. Performance and carcass 
characteristics of chicken fed high fibre sunflower 
seed cake diets. Nigerian Journal of Animal 
Production, 31(2):174-181. 

Akindele, S.O. 2004. Basic Experimental Designs in 
Agricultural Research Royal Bird Ventures. 
Mushin-Lagos. Pp: 19-81.  

Anandan, S., Kumar, G., Ghosh, J. and Ramachandra, K. 
2004. Effect of different physical and chemical 
treatments on detoxification of ricin in castor cake. 
Animal Feed Science and Technology, 120: 159-168. 

Ani, A.O. and Okorie, A.U. 2004. The effect of dietary 
castor oil bean (Ricinus communis L) meal and 



Res. Opin. Anim. Vet. Sci., 2013, 2(1), 13-19. 
 

 18

supplementary L-Lysine on the performance of 
broiler starter chicks. Discovery and Innovation, 16 
(1/2): 46-52. 

Ani, A.O. and Okorie, A.U. 2005. The effects of graded 
levels of dehulled and cooked castor oil bean 
(Ricinus communis L) meal on performance of 
broiler starters. Nigerian Journal of Animal 
Production, 32(1): 54-60. 

Ani, A.O. and Okorie, A.U. 2006. The Efficacy of two-
stage cooking as a method of detoxifying castor oil  
bean (Ricinus communis,L) meal for livestock 
feeding. Journal of Sustainable Agriculture and 
Environment, 8(1): 14-22. 

Ani, A.O. and Okorie, A.U. 2007. Performance of 
broiler chicks fed graded levels of processed castor 
oil bean (Ricinus communis L) meal and 
supplementary DL- methionine. Tropical Journal 
of Animal Science, 10 (1&2):289-295. 

Ani, A.O. and Okorie, A.U. 2008a. Carcass and organ 
characteristics of broiler finishers fed diets 
containing graded levels of processed castor oil 
bean (Ricinus communis L) meal and 
supplementary DL-methionine. Proceedings of  
33rd    Annual Conference of Nigerian Society for 
Animal Production (NSAP). March 16th – 20th, 
2008, College of Agricultural Sciences, Olabisi 
Onabanjo University, Yewa Campus, Ayetoro, 
Ogun State Nigeria. Pp:378-381. 

Ani, A.O. and Omeje, O.D. 2008. Carcass and organ 
weights of broiler finishers fed varying dietary 
levels of raw bambara nut(Vigna subterranea (L) 
Verdc) waste and supplementary enzyme. ).  Proc. 
13th Ann. Conf. Anim. Sci. Ass. Of Nig. (ASAN). 
Sept 15th -19th, 2008, Ahmadu Bello University, 
Zaria, Nigeria. Pp: 498-501.        

Ani, A.O. and Okorie, A.U.  2009a. Performance of 
broiler finishers fed graded levels of processed 
castor oil bean (Ricinus communis L) meal 
supplemented with DL-methionine. Nigerian 
Journal of Animal Production, 36: (1):52-60. 

Ani, A.O. and Okorie, A.U. 2009b.  Response of broiler 
finishers to diets containing graded levels of 
processed castor oil bean (Ricinus communis L) 
meal. Journal of  Animal Physiology, 93: 157-164. 

 Ani, A.O. 2012. Nutritional Evaluation of Castor oil 
bean (Ricinus communis L) Meal. Lambert 
Academic Publishers, Saarbrucken, Deutschland, 
Germany. P:172. 

Anonymous, 2006. Analysing the Indian Stock Market 
- Castor and its derivatives.  

http://www.crnindia.com/commodity/castor.html 
AOAC, 2006. Association of Official Analytical 

Chemists . Official Methods of Analysis. 18th ed. 
Washington, DC. 

Aslani, M.R., Maleki, M., Mohri M., Sharifi, K., 
Najjar-Nezhad, V. and Afshari, E. 2007. 

Castorbean (Ricinus communis) toxicosis in a 
sheep flock. Toxicon, 49 (3): 400-406. 

Benge, M. 2006. Assessment of the potential of 
Jatropha curcas, (biodiesel tree,) for 
energyproduction and other uses in developing 
countries. Posted on ECHO’s website July 2006 
and updated August 2006. 

Bisiriyu, L., Bamgbose, A.M., Oboh, S.O.,   
Omoikhoje, S.O., Imaseun, J.A., Otoikhian, C.S.O 
and Alad, A.A. 2005. Performance and nutrient 
digestibility of cockerel starters fed castor oil seed 
meal based diets. Proceedings of Annual 
Conference of Animal Science Association of 
Nigeria. 12-15 Sept., 2005, University of Adoekiti, 
Adoekiti, Nigeria, 10: 143-145. 

Carew, L.B., Valverde, M.T., Zakrzewska, E.I., Alster, 
F.A and Gernat, A.G.  2002. Raw velvet beans 
(Mucuna pruriens) and L-dopa have differing 
effects on organ growth and blood chemistry when 
fed to chickens. Proceedings of the International 
workshop “Food and Feed from Mucuna: Current 
Uses and the Way Forward”. Tegucigalpa, 
Honduras., April 2000, 272-287    

Carew, L.B., Hardy, D., Gernat, A.G. and Zakrzewska, 
E.I. 2003. Heating raw velvet bens (Mucuna 
pruriens) reverses some antinutritional effects on 
organ growth, blood chemistry and organ histology 
in growing chickens. Journal of Tropical and 
Subtropical Agro Ecosystems, 1: 267- 275. 

CIREP, 2007. Cosmetic Ingredient Review Expert 
Panel, 2007. Final Report on the Safety 
Assessment of Risinus Communis (Castor) seed 
Oil, Hydrogenated Castor Oil, Glyceryl 
Ricinoleate, Glyceryl Ricinoleate SE, Ricinoleic 
Acid, Potassium Ricinoleate, Sodium Ricinoleate, 
Zink Ricinoleate, Cetyl Ricinoleate, Ethyl 
Ricinoleate, Glycol Ricinoleate, Isopropyl 
Ricinoleate, Methyl Ricinoleate, and Octyldodecyl 
Ricinoleate. International Journal of Toxicology, 
26(suppl. 3): 31-77. 

Darby, S.M., Miller, M.L. and Allen, R.O. 2001. 
Forensic determination of ricin and the 
alkaloidmarker ricinine from castor bean extracts. 
Journal of Forensic Sciences, 46: 1033-1042. 

Emenalom, O., Okoli, I.C and Udedibie, A.B.I. 2004. 
Observations on the pathophysiology of weaner 
pigs fed raw and pre-heated Nigerian Mucuna 
pruriens (Velvet bean) seed. Pakistan Journal of 
Nutrition, 3(2):112-117. 

Etuk, E.B and Udedibie, A.B.I. 2006. Effect of cooked 
pigeon pea seed meal on the performance, dressed 
and organ weight characteristics of broilers. 
Nigerian Journal of Animal Production, 31(1): 16-
22.  

Ferriera, H.A., Pena, B.K., Gernat, A.G., Carew, L.B. 
and Matmoros, I.A. 2003. Evaluation of different 



Res. Opin. Anim. Vet. Sci., 2013, 2(1), 13-19. 
 

 19

processing methods of velvet beans(Mucuna 
pruriens) for use as a feed ingredient for broilers. 
Tropical and Subtropical Agro-ecosystems, 1: 227-
286. 

Iyayi, E.A. and Yahaya, B. 1999. Performance of 
broilers maintained on diets supplemented with 
acommercial polysaccharide enzyme in the humid 
tropics. Tropical Animal Production Investigation, 
2:125-130. 

Martinez-Herera, J., Siddhuraju, P.,  Francis, G., 
Davila-Ortiz, G. and  Anmd Becker, K. 2006 
.Chemical composition, toxic/antimetabolic 
constituents and effects of different treatments on 
their levels, in four provenances of Jatropha curcas 
L. from Mexico. Food Chemistry, 96: 80-89. 

Nsa, E.E. and Ukachukwu, S.N.  2007. Determination 
of the true metabolizable energy of raw and 
thermal treated castor bean (Ricinus communis) 
using adult broiler birds. Proceedings, 32nd Annual 
Conference of Nigerian Society for Animal 
Production (NSAP). March 18-21. University of 
Calabar, Calabar, Nigeria.32: 287-289. 

Obi, I.U. 2002 Statistical methods of Detecting 
differences between treatment means and research 
methodology issues in laboratory and field 
experiments. 2nd ed. Express publishers ltd. Enugu.  
Pp: 13-21. 

Olsnes, S. 2004. The history of ricin, abrin and related 
toxins. Toxicon, 44: 361-370. 

Omojola, A.B. and Fagbuaro, S.S. 2005. Carcass 
characteristics of broilers, spent layers and local 
fowls. Proceedings, 8th Annual Conference of  
Animal Science Association of Nigeria. (ASAN). 
Sept.12-15. univ. of Ado-Ekiti, Ado-Ekiti, 
Nigeria.Pp:176-178. 

Oso, A.O., Olayemi, W.A.   Bamgbose, A.M  and 
Fowoyo, O.F.   2011. Utilization of fermented 
castor oil seed (Ricinuscommunis, L) meal in diets 
for cockerel chicks. Arch Zootecnica, 60: 75-82.  

Phillips, R. and Martyn, R. 1999. Annuals and 
Biennials. Macmillan, London. P:106. 

SPSS. com. 2007. IBM(R) SPSS(R) Advantage for 
Microsoft (R)IBM. Corporation 2010,IBM 
Corporation Route,100, Somers, N4. 10589. 

Udedibie, A.B.I., Anyaegbu, B.C., Onyechekwa, G.C. 
and Egbuokporo, O.C. 2004. Effect of feeding 
different levels of fermented and unfermented 
cassava tuber meals on performance of broilers. 
Nigeria Journal of Animal Production, 31(2):211-
219.  

Weiss, E.A. 2000. Castor. In: Oilseed Crops, 2nd 
Edition. Blackwell Scientific Ltd., Oxford, Pp: 13-
52. 

 


