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Abstract: A study was conducted to examine the comparative inclusion of graded levels (0, 10, 15 and 20%)
of cooked and toasted mucuna seed meal in the diets of broiler chickens. Maize-soybean diet served as the
control. About 147 unsexed Anak strain 7 days old broiler chicks were randomly assigned to the seven dietary
treatments and each treatment was replicated 3 times. The experiment lasted © weeks. Feed and water were
supplied ad libitum throughout the experimental period. At the end of the experiment, three birds were
randomly selected from each dietary replicate and slaughtered for carcass and haematology evaluation. Results
showed no sigmificant difference in all performance parameters studied. Carcass weights of birds fed the control
diet and the diets with cooked or toasted mucuna seed meal were similar. The total red blood cell count, mean
corpuscular volume, mean corpuscular haemoglobin and mean corpuscular haemoglobin concentration of
broiler on the dietary cooked or toasted mucuna seed meal levels were statistically comparable (p=0.05) with
the corresponding diet in the control diet. However, broiler on 15 and 20% inclusion levels of toasted mucuna
seed meal had significantly higher packed cell volume and haemoglobin values while the lowest value (p<<0.05)
was recorded in the group placed on 10% cooked mucuna seed meal. Broilers on dietary toasted mucuna seed
meal had similar total protemn values with the birds on control diet. It was therefore, concluded that dietary
mclusion level of 209 processed mucuna seed meal adequately supported the acceptable growth performance

and normal haematology indices of broiler chickens.
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INTRODUCTION

One major constraint preventing  optimum
performance of chickens in many developing countries of
the world and Nigeria in particular is the apparent lack of
good quality feeds throughout the year. This is
attributable, among other factors, to the
fluctuations in supply of conventional ingredients
(Fajimi et al, 1993; Olorede and Longe, 2000
Amaefule and Obioha, 2001) indicated that the evaluation
of unconventional resources along side other strategies

seasonal

would reduce pressure on conventional feed ingredients
and consequently the cost of livestock feeds. In Nigera,
feed cost is estimated to be over 70% of the total cost of
intensive livestock production (Adenkola et al., 2007).
Hence, the search for altemative feed resources appears
to be an wmending one in developing countries of the
world if more meat must be made available for the teaming
human population at affordable price.

Mucuna bean 1s one of the alternative feed resources
that grow well under dry conditions. Mucuna bean
contains 24-35.5% crude protein and good relative amino

acid profile (Emiola ef al., 2003). Mucuna bean has not
been extensively used as an alternative livestock feed in
Nigeria. Emenalom and Udedibie (1998), Ukachukwu et al.
(2002) and Tuleun and Patrick (2007) investigated the
performance of broiler chickens fed differently processed
mucuna seed meal diets. Most legumes require one form
of processing or the other before they can be
incorporated in ammal feeds owing to the presence of
some anti-nutrients. Anti-nutnients impair the utilization of
important feed nutrients like protein, minerals etc.
(Matthew et al., 2010). There are conflicting reports on the
efficacy of processing methods on legume m livestock
feeding.

The present study aims at determining the effect of
feeding mucuna bean subjected to cooking and toasting
techmques on the performance, carcass and haematology
of broiler chickens.

MATERIALS AND METHODS

Experimental site: This study was conducted at the
poultry unit in the Teaching and Research Training Farm,
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Table 1: Composition of broiler starter diets containing graded levels of
processed mucuna seed meal

Table 2: Composition of broiler finisher diets containing graded levels of
processed mucuna seed meal

Ingredients 1 2 3 4 5 6 7 Ingredients 1 2 3 4 5 6 7
Maize 4856 4513 4342 4170 4313 4342  4L71 Maize 5360 5013 4854 4683 5026 4855 46.83
Soyabean cake 3049 23.92 2063 17.35 2392 2063 17.34 Soyabean cake 2686 20.32 17.01 13.72 2029 17.00 13.72
Gt cake 10,00 10.00 10.00 1000 1000 10.00  10.00 G/mut cake 500 500 500 500 500 500 5.00
Maizeoffal 650 650 650 650 650 650 650 Maize offal  10.00 1000 10.00 1000 10.00 1000 10.00
Mucuna 0.00 1000 1500 2000 1000 1500 20,00 Mucuna 0.00 1000 1500 2000 10.00 1500 20.00
Bone meal 350 350 350 350 350 350 350 Bone meal 350 350 350 350 350 350 3.50
Salt 030 030 030 030 030 030 030 Salt 030 030 030 030 030 030 030
Methionine @30 030 030 030 030 030 030 Methionine 030 030 030 030 030 030 030
Lysine 0lo 010 010 010 010 010 010 Lysine 010 010 010 010 010 010 010
Premix 025 025 025 025 025 025 0325 Premix 025 025 025 025 025 025 025
Total (kg)  100.00 100.00 100.00 100.00 100.00 100.00 100.00 Total (kg)  100.00 100.00 100.00 100.00 100.00 100.00 100.00
Calculated  23.00 23.00 23.00 23.00 23.00 23.00 23.00 Calculated 2000 2000 20.00 2000 2000 2000 20.00
CP (%) CP (%)

To provide the followng:-Vit. A 10,000 IU; Vit. D3-2000 IU; Vit. B1-
0.75 mg, Nicotinic acid 25 mg; Calcium panthenate 12.50 mg; Vit. B12-
2.5-mg; Vit. K3-2.5 mg; Cobalt-0.40 mg; Biotin-0.50 mg; Folic acid-1.00;
Cholin Chloride-25 mg; Coper-8.00 mg, Manganese-64 mg; Iron-32 mg;
Zinc-4 mg; Todine-0.8 mg; Flavormycin-100 mg; Spiromycin-5 mg, DL
Methionine 5 mg; Selenium-0.16 mg; L-Lysine-120 mg

University of Agriculture, Makurdi (07°41'N, 08°37'E)
located 1n the Southern Guinea Savannah zone of Nigeria
with anmual rainfall ranges from 1,317-1,323 mm while
temperature range is 26.5-42°C (Ako, 2002).

Mucuna seed meal preparation: Mucuna seeds were
obtained from International Institute for Tropical
Agriculture (ITTA) Thadan, Nigeria and multiplied. The
seeds were divided into two portions and subjected to
two different heat treatment techniques (cooking and
toasting). The first portion was introduced to boiling
water and cooked for 60 min as described by
Kaankuka er al. (1996). The second portion was subjected
to toasting, a process which involved mixing the seeds
with sand in an open frying pan and heating. The mixture
was stired continuously until the seeds were crispy and
acquired the characteristic aroma of toasted beans. The
processed seeds were milled with a hammer mill and kept
in bags until required for use. Seven iso-nitrogenous
experimental diets designated as control, CMSM,,,
CMSM,; and CMSM,,, TMSM,;, TMSM,; and TMSM,,
were compounded such that the Cooked Mucuna Seed
Meal (CMSM) and the Toasted Mucuna Seed Meal
(TMSM) were included at 10, 15 and 20% level,
respectively both at the starter and fimsher phases
(Table 1 and 2). A total of one hundred and forty seven
healthy 7 days old Anak strain broiler chicks purchased
from reputable hatchery in Nigeria were randomly divided
mto seven groups and assigned to one of the seven
broiler starter and finisher diets. Each dietary treatment
with twenty one broiler chicks was divided into three
replicates at the rate of seven chicks per replicate. The
birds were raised in a deep litter house and fed ad libitum
on broiler starter diet for 4 weeks and broiler fimsher diet
for 5 weeks. Routine management production for broiler

chickens in terms of sanitary measures, medication and
vaccination programimes were strictly adhered to. Data
collected were performance mdices, body weight, feed
intake, protemn mtake, Feed Conversion Ratio (FCR),
Protein conversion Ratio (PER) and mortality. At the end
of the trial (63rd day), the birds were randomly selected
from each dietary group for carcass evaluation. Prior to
slaughter, the birds were starved of feed for about 15 h,
weighed, slaughtered by severing jugular vein then
dressed and weighed. The weights of the carcass cuts
(thigh, drumstick, back, wing, shoulder, breast and neck)
and visceral organs (Liver, spleen, heart, proventriculus,
kidney and gizzard) were taken. Abdominal fats were also
measured. All carcass weights were expressed as
percentage of fasted live weight of corresponding chicken
were subjected to log transformation before analysis. The
blood of the slaughtered birds were collected in a bijou
bottle containing EDTA as anticoagulant at the rate
of 2 mg mL™" (Adenkola et al, 2010) were used for
haematological studies which included Packed Cell
Volume (PCV), total Red Blood Cell (RBC) counts and
Haemoglobin concentration (Hb) determination as
described by Schalm et af. (1975).

Statistical analysis: Data collected were subjected to the
Analysis of Variance (ANOVA) using the procedure of
Steel and Torrie (1980) and where sigmficant differences
were observed, means of parameters were separated as
described by Obi (2002).

RESULTS AND DISCUSSION

The performance of broiler chickens m the feeding
trial 18 shown in Table 3. There were no significant
differences (p=0.05) between broiler chickens fed the
control diet and the groups fed graded levels of cooked
(CMSM) and Toasted Mucuna seed Meal (TMCM) diets
in the daily weight gain, feed ntake, protem mtake, feed
conversion ratio and protein conversion ratio. Results of
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Table 3: Performance of broiler chickens fed dietary boiled and toasted mucuna seed meal

Control CMSM TMSM

Paramneters 1 2 3 4 5 4] 7 SEM
Average initial weight (kg) 0.94 0.94 0.92 0.93 0.93 0.93 0.92 0.29
Average final weight (kg) 216 2.36 2.01 202 2.21 2.36 2.02 019
Average daily weight gain (g) 34.86 40.67 29.71 34.57 36.67 40.67 31.43 5.53
Average daily feed intake (g) 126.96 122.10 123.81 122.57 115.98 119.62 109.34 9.02
Feed conversion ratio 3.66 3.03 4.19 4.03 3.18 321 3.47 0.48
Average daily protein intake 25.39 24.42 24.76 23.85 22.51 23.92 21.87 1.81
Protein conversion ratio 0.54 0.61 0.84 0.78 0.62 0.64 0.69 0.20
Table 4: Mean values for cooked and toasted mucuna bean of carcass characteristics of broiler chicken

Dietary treatment
Carcass parts 1 2 3 4 5 i) 7 SEM
Live weight (kg) 2.40 218 2.40 2.50 243 238 2.53 0.26
New York weight 90.50 91.06 89.55 90.35 95.05 85.70 91.35 2.95
Dressed weight (g) 80.10 74.59 73.88 74.45 80.55 77.55 73.95 4.58
Breast weight 2540 23.45 23.10 24.05 27.50 24.55 22.70 4.58
Back weight () 9.85 8.95 9.75 9.05 9.40 11.00 10.15 1.7
Drum stick (g) 10.60 10.90 9.55 11.25 11.30 10.55 11.20 0.98
Thigh (g) 1225 13.30 12.05 11.45 12.95 7.75 12.35 1.42
Wings (g) 8.50 9.35 7.95 9.17 9.70 10.55 9.10 0.93
Neck (g) 7.85 7.15 8.03 9.35 8.15 8.90 835 1.72
Head (g) 2.20 2.70 2.30 2.75 2.85 2.55 2.75 1.06
Shank (g) 4.00 415 4.10 4.75 3.95 4.50 4.90 0.78
Liver (g) 1.50 1.45 1.30 1.35 1.80 1.65 1.30 0.64
Kidney (g) 0.55 0.50 0.54 0.50 0.57 0.54 0.65 0.48
Pancreas (g) 0.14 019 0.17 0.18 0.21 0.27 0.20 0.26
Lungs (g) 0.50 0.49 0.50 0.42 0.51 0.60 0.57 0.57
Heart () 0.33 0.39 0.39 0.39 0.39 0.44 0.37 0.22
Spleen (g) 0.07 0.05 0.06 0.08 0.80 0.06 0.06 0.24
Gizzard (g) E 1.38 1.22 1.42 2.05 1.80 1.70 1.65 0.66
F 2.05 1.93 1.82 2.65 239 2.40 2.29 0.62
Gall bladder (g) 0.07 0.07 0.05 0.10 0.11 0.09 1.00 0.22
Abdominal fat (g) 2.20 248 2.46 1.31 1.95 1.85 1.20 1.42
SEM = Standard Error of Mean; NS = Means on the same row with superscript are not significant (p>0.05)
Table 5: The effect of boiled and toasted mucuna bean on the haematological values of birds fed the experimental diets
Parameters 1 2 3 4 5 4] 7 SEM
Total protein (g dm™) 6.53% 6.03° 7.50 7.00% 6.50°° 6.00F 6.00¢ 0.41*
Packed cell volume (%) 26.007¢ 24,000 27.00%4 27.33% 26.33%¢ 31.33 20.67 0.46*
Haemoglobin concentration (g dm™) 8,730 8.03¢ 8.97bud 9170 867 1030 973> 0.48%
Total red blood cell (107 pL™") 4.07 3.59 2.74 371 2.79 334 3.25 0.47%
Mean corpuscular volume (1) 63.36 69.11 102.79 74.48 101.88 95.36 @1.99 13,771
Mean corpuscular haemoglobin (pg) 21.52 23.03 34.50 24.89 34.09 3l.69 33.22 4,601
Mean copuscular haemoglobin concentration (gm dL.™!)  33.29 33.34 33.33 33.29 33.46 30.60 33.38 0.07"%

SEM = Standard Error of Mean; NS = Mean on the same row with superscript are not significant (p>0.05); = **Means with different superscript are signicant

(p<0.05)

the
measurements of broiler chickens fed on the experimental

carcass characteristics and organ  weight
diets are shown in Table 4. All parameters considered for
carcass cuality of broiler fed the different dietary
treatments were not significantly (p>0.05) different n all
treatment groups. The cut-up parts (thigh, drumstick,
breast, back and shoulder) were also not sigmficantly
(p=0.05) different. All the organ weights (liver, heart,
pancreas,  spleen, lungs and gizzard) were not
significantly (p>0.05) different among birds in all treatment

groups. The highest total protein was obtained in animals
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on treatment 4 while the lowest value was recorded in
animals on diet 2 which was significantly (p<0.035)
different. PCV and Hb obtained was significantly (p<0.05)
different with the lowest value recorded in animals fed diet
2. There was no significant (p<0.05) n RBC and other
erythrocytic indices.

It 1s apparent from the results of this trial that the
growth and feed conversion ratio of broilers fed the
graded levels of the cooked and toasted Mucuna seed
meal up to 20% dietary inclusion were comparable with
the birds on control diet (Table 3). Moreover, from
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observation, processed mucuna diets acceptance was
satisfactory and the birds consumed similar quantities of
feed. This result 1s not surprising since processed mucuna
is described as protein source with high nutritional
value (Ukachukwu and Obioha, 1997, Bressam, 2002,
Tuleun and Patriclk, 2007).

Earlier studies have shown that heat treatment
resulted in wmprovement in performance of birds on
mucuna diet which brings them to par with that of
com-soybean, control diet (Emenalom and Udedibie, 1998,
Tyayi and Taiwo, 2003). The similarity in feed conversion
ratio of the birds on this trial 13 an indication that dietary
mclusion of processed mucuna seed meal did not impair
nutrient utilization in the growing birds. This could be
attributed to the elimmation of anti-nutriional factor
substances in the mucuna seed meal as a result of
processing. Toasting treatment seemed to concentrate the
nitrogenous compounds in the bean by removing much of
the water molecules and mcreasing the mtrogen content,
thus increasing its crude protein as observed in their
protein conversion efficiency. Oke explained that Protein
Efficiency Ratio (PER) and Net Protein ratio (NPE) are

indicators of protein quality based on weight gain and

protein mtake. More so, some of the anti-nutritional
factors which could interfere with the biological utilization
of the protein and to a lesser extent of available
carbohydrates and lipids can readily be elimmnated or
inactivated by heat treatment.

The result of the present study also agrees
with the report of Emenalom and Udedibie (1998)
that limited quantity of mucuna bean if they are
heated for 60 min can be used successfully in broiler
chickens diets.

The non-sigmficant different in the
measurement shows that the inclusion of processed

carcass

mucuna seed meal (cooked and toasted) m broiler diets
did not suppress the physiological development of these
prime carcass cuts (thigh, drumstick, breast, back, neck
and shoulder) of broiler finisher to make them statistically
inferior to the carcass cuts from the broiler finisher on the
control diet. The values obtamed in this study are
consistent with the range of those reported by other
workers (Leeson and Summer, 1980, Njoku, 1986;
Adenkola et al., 2007). The non-significant difference in
the organ weight investigated could also mean that none
of the visceral organs was a direct target organ or could
suggest that the inclusion of the bean in diet of the
broilers did not cause any toxicity or abnormal activities
in their organ systems and therefore, safe for use in broiler
production. These wvalues of organ weights are in
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agreement with those reported by Akpodiete ef al. (1997)
and Fanimo et al. (2005) who observed no gross
morphological manifestation in the organs of birds fed
compounded feed from various feed ingredients. The
values of haematological parameters obtained in this
study fell within the normal range value reported
elsewhere in avian species (Swenson and Reece, 1993,
Azzez et al., 2009). Nutrient has been recogmzed as an
important factor for haematopoesis (Tuleun et af., 2007,
Adenkola et al., 2009). Katunguka-Rwakishaya (1997)
showed that animals on high protein diet had higher total
iron binding capacity than those receiving a low protein
diet and iron has been known to play a positive role in
erythropoesis.

The result of this study contradicts that of
Esonu et al. (2001) who reported that raw mucuna bean
meal had a deleterious effect on haematological
parameters however, it supported the results of
Emenalom ef al. (2004) and Iyayi et al. (2008) that heating
improved the nutritive quality of mucuna meal. The fact
that birds on treatment 6 had better haematological value
showed that the nutrients in the feed were made available
supported

by processing the mucuna and thus

haematopeisis.
CONCLUSION

Based on the comparable results obtained from
growth performance, carcass quality characteristics,
organ weights and haematological indices, it can be
deduced that dietary of 20%

processed (cooked or toasted) mucuna seed meal can

inclusion  level

be used
broiler diet.

successfully as plant protein material in

ACKNOWLEDGEMENT

The researchers wish to express appreciation to the
University of Agriculture Makurdi (Umversity Research
Board), Nigeria for partially funding this project,
Evaluation of mucuna seeds as an alternative feeding-
stuff for poultry.

REFERENCES

Adenkola, AY., JA. Ayoade, DR. Babadusi and
S.G. Igoarche, 2009. Growth performance, carcass and
haematological characteristics of rabbits fed graded
level of tiger nuts (Cyperus esculentus). Amim. Prod.
Res. Adv., 5: 128-133.



Res. J. Poult. Sci., 4 (4): 56-61, 2011

Adenkola, AY., JTO. Ayo, AKB. Sackey and
AB. Adelaiye, 2010. Erythrocyte osmotic fragility of
plgs admimistered antioxidant and transported by
road for short-term duration during the harmattan
season. Afr. J. Biotechnol., 9: 226-233.

Adenkola, AY., O.LA. Oluremi and P.M. Mou, 2007.
Effect of fermentation of sweet orange (Citrus
sinensis) fruit peel on its maize replacement value in
broiler diet. J. Amim. Vet Adv., 6: 1017-1021.

Alko, I.E., 2002, Performance of sheep and goats under
three different management system. M.Sc. Thesis,
University of Agriculture, Makurdi, Nigeria.

Akpodiete, 0.1, AD. Ologhobo and O.G. Ayoade, 1997.
Replacement value of maggot meal for fishmeal n
broiler chickens diets. Proc Ann. Conf. Amm. Sci.
Ass. Nig., 2: 64-74.

Amaefule, K.U. and F.C. Obicha, 2001. Performance and
nutrient utilization of broiler starters fed diets
contaiming raw, boiled or dehulled pigeon pea
(Cajamus cajan) seeds. Nig. I. Anim. Prod., 28: 31-39.

Azzez, 01, 1.O. Oyewale and O.0. Okunola, 2009.
Erythrocyte osmotic fragility of near black fowls of
two-age groups. Int. J. Poult. Sci., 8 192-194.

Bressani, R., 2002. Factors influencing nutritive value in
food grain legumes: Mucuna compared to other grain
legumes. Proceedings of International Workshop on
Food and Feed from Mucuna: Current Uses and the
Way Forward, April 26-29, World Hunger Research
Center, Tegucigalpa, Honduras, pp: 164-188.

Emenalom, O.0. and AB.I Udedibie, 1998. Effect of
dietary raw, cooked and toasted mucuna pruriens
seed (velvet bean) on the performance of finisher
broiler. Nig. I. Anim. Prod., 25: 115-119.

Emenalom, ©.0., I.C. Okoli and A B.I Udedibie, 2004.
Observations on the pathophysiology of weaner
pigs fed raw and preheated Nigerian mucuna pruriens
(velvet bean) seeds. Pak. J Nutr., 3: 112-117.

Emiola, LA., AD. Ologhobo, J. Akinlade, O.S. Adedej
and O.M. Bamigbade, 2003. Effect of mclusion of
differently processed mucina seed meal on
performance characteristics of broilers. Trop. Amm.
Prod. Invest., 6: 13-21.

Esomu, B.O., 0.0. Emenalom, A.B.L. Udedibie, U. Herbert,
C.F. Ekpor, E.C. Okoli and F.C. Theukwumere, 2001 .
Performance and blood chemistry of weaner pigs fed
raw mucuna beans (Felvet beans) meal. Trop. Anim.
Prod. Invest., 4: 49-54.

Fajimi, A.OQ., G.M. Babatunde, F.F. Oguniana and
0. Oyejide, 1993. Comparative utilization of rubber
seed o1l and palm oil by broilers in humid tropical
environment. Amim. Feed Sci. Tech., 43: 177-178.

&0

Fanimo, A.O., A M. Bamgbose, M.O. Abiola, M. Adediran
and A.T. Olaniyvan, 2005. Carcass yield and blood
parameters of broiler chickens fed melon husk
supplemented with veast Nigeria Intemational
Poultry Submit (NTPS), Feb. 20-25, Ota, Ogun State,
Nigeria.

Iyayi, EA. and V.O. Taiwo, 2003. The effects of diets
mcorporating mucuna (M. Pruriens) seed meal on
the performance of laying hens and broilers. Trop.
Sub-Trop. Agroecosyst., 1: 239-246.

Iyayi, E.A., H Kluth and M. Rodehutscord, 2008. Effect of
heat treatment on antinutrients and precaecal crude
protein digestibility in broilers of four tropical crop
seeds. Int. J. Food Sci. Technol., 43: 610-616.

Kaankuka, F.G., T.F. Balogun and T.5.B. Tegbe, 1996.
Effect of duration of cooking of full- fat soya beans
on proximate analysis, level of anti-nutritional factors
and digestibility by weaning pigs. Anim. Feed Sci.
Technol., 62; 229-237.

Katunguka-Rwakishaya, E., 1997. The mnfluence of dietary
protein on some blood biochemical parameters in
Scottish blackface sheep experimentally infected
with Trypanosoma conglolense. Vet Parasitol,
68: 227-240.

Leeson, S. and J.D. Summer, 1980. Production and carcass
characteristics of the broiler chickens. Poultry Sci.,
59: 677-684.

Matthew, UD., T.SB. Tegbe, IJ. Omage and
T.A. Adeyinka, 2010. The effect of duration of
cooking pigean pea (Cajanus cajan) seeds on the
performance and carcass characteristics of broiler
chicks. Nig. J. Amim. Prod., 37: 13-24.

Njoku, P.C., 1986. Effect of dietary ascorbic acid
supplementation on the performance of broiler
chickens in a tropical environment. Anim. Feed Sci.
Technol., 16: 17-24.

Obi, 1.U., 2002. Statistical Methods
Differences  between Means and Research
Methodology Issues m Laboratory and Field
Experiments. 2nd Edn., Snaap Press (Nig.) Ltd,
Enugu.

Olorede, BR. and O.G. Longe, 2000. Effect of replacing
palm kemel cake with sheabutter cake on egg quality
characteristics, haematology and serum chemistry of
laying hens. Nig. I. Anim. Prod., 27: 19-23.

Schalm, O.W ., N.C. Jain and E.T. Caroll, 1975. Textbook of
Veterinary Haematology. 2nd Edn., Lea and Febiger,
Philadelphia, pp: 129-250.

Steel, R.G.D. and TH. Torrie, 1980. Principles and
Procedures of Statistics: A Biochemical Approach.
2nd Edn., MeGraw Hill Kugakusha Ltd., New Delh,
India, pp: 532.

of Detecting



Res. J. Poult. Sci., 4 (4): 56-61, 2011

Swenson, M.J. and W.0O. Reece, 1993. Dukes Physiology
of Domestic Amimals. 11th Edn., Cornel University
Press, New York, pp: 30-32.

Tuleun, C.D. and I.P. Patrick, 2007. Effect of duration of
cooking Mucuna utilis seeds on proximate analysis,
levels of antinutritional factors and performance of
broiler chickens. Nig. J. Anim. Prod., 34: 45-53.

Tuleun, C.D., AY. Adenkola and O.I.A. Oluremi, 2007.
Performance characteristics and haematological
variables of roiler chickens fed diets containing
mucuna seed meal. Trop. Vet., 25: 74-81.

Ukachulowu, S.N. and F.C. Obicha, 1997. Effects of time
duration of thermal treatments on the nutritive value
of Mucuna cochinchinesis. I. Applied Chem. Agric.
Res., 4: 36-43.

Ukachukwu, SN., IE. Ezeagu, G. Tarawali and
T E.G. Ikeorgu, 2002. Utilization of mucuna as food
and feed m West Africa. Proceedings of an
International Workshop on Food and Feed from
Mucuna Current Uses and the Way Forward, April
26-29, Tegucigalpa, Honduras, pp: 189-217.

&1



