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Abstract: A 8 week feeding trial was conducted to determine the effect of dietary inclusion of Toasted Mucuna
Seed Meal (TMSM) on the performance and egg qualities of Japanese quail layers. Four (4) isonitrogenous
(20% cp) diets were formulated to contain toasted mucuna seed meal at 0, 5, 10 and 15%. Each of the
dietary treatments was triplicated with 10 birds per replicate (making a total of 120 birds for the experiment)
in a completely randomized design. The birds were offered feed and water ad /ibitum. The results showed
that the quail layers fed up to 15% dietary levels of TMSM had percent hen-day and hen housed egg
production, average feed intake, feed intake per egg production and feed intake per gram egg production
values that were not statistically different (p=>0.05) from those fed the 0% TMSM (control) diet. Albumen width
and shell thickness were significantly (p<0.05) lowered by the increasing levels of TMSM, while egg
circumference and all yolk parameters were not affected significantly (p=0.05). Dietary inclusion of TMSM at
all levels reduced feed cost which was also reflected in feed cost per egg produced and feed cost per bird
produced. Therefore the use of TMSM as a feed ingredient up to 15% level in quail layer diets is profitable,

feasible and desirable.
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INTRODUCTION

Low protein consumption in the developing nations
including Nigeria as a result of poverty and over
population has encouraged greater interest in the
production of fast growing farm animals. Poultry
production has been seen as a major strategy of
bridging the animal protein gap to the teeming populace
within short-run considerations (Dafwang, 1990). Poultry
is popular because when compared with the beef
industry for example, it enjoys a relative advantage of
easy management, higher turnover, quick returns to
capital investment and a wide acceptance of its products
for human consumption (Haruna ef af., 1997; Edache ef
al, 2007). Japanese quails as an important animal
protein source have caught the attention of scientists
and researchers in the recent times (Edache et af,
2008). Quails are highly prolific and hardy (Anon, 1991)
which make them adaptable to the tropical environment.
They mature in about 6 weeks and are usually in full egg
production by 50 days of eggs, with hens laying up to
200-300 eggs in their first year of lay (NRC, 1991; Smith,
2001). The meat is lean and the egg is low in
cholesterol (Agwuonobi and Ekpenyong, 1990; Okon ef
al., 2007) indicating its significance in public health in
terms of conditions like atherosclerosis.

Some of the major constraints in poultry production are
the irregular supply of conventional feeds-stuffs
especially protein feedstuff and disproportionate high
cost of feed. Efforts should therefore be directed towards

exploiting feed resources that are cheap, available and
not in direct us by humans and other industrial users.
Legumes offer a good array of possible sources.

Velvet bean (Mucuna utilis) is a tropical legume that is
little known and used as a human food or animal feed.
It yields heavily in seed and forage in the humid tropics
of Nigeria (Emenalom and Udedibie, 2003). The crude
protein of the dried seed ranged from 24-32% on dry
matter basis and is of relatively good amino acid profile
(Udedibie and Carlini, 1998; Del Carmen et af., 1999).
Siddhuraju ef al (1996) also reported energy content of
16,565 kJkg'DM. However, velvet beans like most
tropical legumes contain high contents of toxic and
antinutritional factors (Udedibie and Carlini, 1998;
Ukachukwu ef af., 1999a,b; Carew ef al., 2002; Tuleun
and Patrick, 2007) which affects there acceptability and
utilization. Studies on the nutritive value of the bean have
shown that the raw bean depresses growth in broilers
(Olaboro et af, 1991, Emenalom and Udedibie 1998;
Del Carmen ef af., 1999) and reduced egg production in
laying hens (Harms et al., 1961; lyayi and Taiwo, 2003).
Elimination or reduction of some of the effects of these
toxic factors can be achieved by thermal treatments
thereby making the constituent nutrients more
biologically available. This study was therefore
conducted to assess the effect of Mucuna utilis
subjected to a locally adaptable thermal treatment
(toasting) method on the performance of laying
Japanese quails.
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MATERIALS AND METHODS

The experiment was carried out at the Teaching and
Research Farm of the University of Agriculture, Makurdi
{07°4I'N, 08"37'E), Benue State located in the Southern
Guinea Savanna Zone of Nigeria.

Seeds of Mucuna utils were acquired from the
International Institute of Tropical Agriculture (IITA),
Ibadan. These seeds were cleaned of dirt and subjected
to toasting; a process which involved spreading of the
seeds thinly in preheated sand inside a frying pan for 30
min at a temperature fluctuating between 90-100°C. The
contents were stirred continuously to ensure uniform
heating. The toasting was considered adequate when
the seeds changed from light yellow to light brown and
also become crispy to touch with a “beany” smell. After
toasting, the seeds were removed by sieving the hot
sand, cooled and later ground to the desired particle
size to produce the meal used. Four (4) isonitrogenous
quail layers diets (20% crude protein) were formulated
incorporate the Toasted Mucuna Seed Meal (TMSM) at
the different levels of 0, 5, 10 and 15% respectively
(Table 1).

A total of one hundred and twenty (120) healthy 6-weeks
old Japanese quails (Coturnix coturnix japonica) were
purchased from the pouliry farm of the National
Veterinary Research Institute Vom, Nigeria. They were
randomly allotted to four (4) dietary groups each
containing thity (30) birds each in a completely
randomized design. The treatments were triplicated with
ten (10) birds each and housed in wire screened pens
of 164 x 83 x 183 cm. All the birds were fed and watered

ad-fibitum  under identical environmental and
management conditions. The experiment lasted 8
weeks.

The performance characteristics of the birds determined
included hen-day egg production, hen-housed egg
production and feed intake and feed conversion ratio.
Feed cost per kilogram diet was calculated using the
prevailing market prices of feed ingredients. Mortality
was recorded as it occurred.

During the 8 weeks of study, 60 eggs per treatment (20
per replicates) were collected fortnightly and used for the
determination of egg quality (internal and external)
characteristics.

Egg weight. Eggs were weighed using a mettler
electronic balance.

Egg width: This was measured at the equator using a
Vernier sliding caliper for the determination of internal
egg quality traits. Each egg was broken on a flat
transparent glass plate using a table knife to carefully
crack the shell without breaking the vitelline membrane
that enclosed egg yolk.

Albumen height: This was obtained by measuring the
widest expanse of the thick albumen between the yolk
edge and the external edge of the thick albumen.

Table 1: Composition of experimental diets with graded level of TMSM
Inclusion level of TMSM (%)

Ingredients 0 5.0 10.0 15.0
Maize 45.64 44.30 4296 41.62
Full fat soyabean 17.93 16.10 1427 1244
Groundnut cake 17.93 16.10 1427 1244
Maize offal 10.00 10.00 10.00 10.00
Mucuna seed meal 0.00 5.00 10.00 15.00
Bone meal 3.00 3.00 3.00 3.00
Ovyster shell 4.50 4.50 450 450
Common salt 0.25 0.25 025 0.25
Methionine 0.25 0.25 025 0.25
Lysine 0.25 0.25 025 0.25
Vitamin/mineral premix* 0.25 0.25 025 0.25
Total 100.00 100.00 100.00 100.00
Calculated analysis

Crude protein (%) 20.00 20.00 2000 20.00
Met. Energy (Kcalkg) 2881 2880 2875 2876
Crude fibre (%) 4.00 417 434 448
Caleium (%) 2.77 2.86 294 3.03
Avail Phosphorus (%) 0.64 0.67 069 0.70
Feed cost (N/kg feed)* 75.45 71.41 67.36 63.31

*Premix supplied per kg ration: Vitamin A 10,000 lu; Vit B3 2500 lu., Vit.
K.0.002 g, Vit B1 0.001 g; Vit B2 0.0045 g; Vit B6 0.003 g, Nicotinic acid
0.025 g; Calcium D. pantothenate 0.01 g; Vit Biz 0.12 g; folic acid 0.0003
g; Vte. 0.05 g, choline chloride 0.30 g, manganese 0.1 g iron 0.05 g; zinc
0.045 g; copper 0.002 g; lodine 0.001 g; cobalt 0.00023 g; selenium
0.001g. *Calculated from the prevailing market prices of the feeding

stuff as at June, 2009

Yolk width: Yolk width was taken as diameter with pair
of Vernier caliper.

Yolk height: Yolk height was measured by inserting a
thin glass rod into the centre of the yolk and the height
estimated using rule.

Yolk weight. Yolk weight was measured by carefully
separating the yolk from the albumen using a plastic
egg separator and then weighed individually with an
electronic sensitive balance to the nearest 0.01 g.

Albumen width: Albumen width was measure to the
nearest 0.1 cm using a Vernier caliper.

Egg shell thickness: Egg shell thickness was
measured by air drying the individual egg shells for 72
h in the egg trays, then the thickness of the individual
egg shell was measured at three different points (the
narrow, mid point and broad ends) with a micrometer
screw gauge to the nearest 0.01 mm. The mean of the
three measurements were taken as the shell thickness.

Yolk colour: Yolk coluor was scored for individual egg
yolk by comparing the colour of the yolk with the colour of
the chips of a Hoffman-La-Roche yolk colour fan.

Data from the study were subjected to Analysis of
Variance (ANOVA) using the Completely Randomized
Design and treatment means which differed (p<0.05)
significantly were separated using Duncan's New
Multiple Range Test as outlined by Obi (2002).
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RESULTS AND DISCUSSION

The performance of laying quails fed the various dietary
inclusion of toasted mucuna seed meal is presented in
Table 2. Inclusion of toasted mucuna in diets at 5-15%
levels did not significantly (p=0.5) affect egg production
as depicted by the hen-day and hen-house egg
production. Birds in the control group 0%TMSM (maize-
soy/groundnut cake based diet) had the highest hen day
egg production (77.20%) and hen-housed egg
production (76.39%) though these were not statistically
different from the mucuna diets. This implies that
toasted mucuna seed meal inclusion of up to 15% in the
quail layers diet could serve as a replacement of protein
source without any adverse effect on these parameters.
This shows concordance with earlier findings of lyayi
and Taiwo (2003) and Tuleun et af. (2008) that laying
hens fed 10% and 20% toasted mucuna seed meal
respectively had similar hen performance to the control
diet. They opined the similar responses by the birds to
the reduction of antinutritional factors in the processed
mucuna was buttressed by the fact that mucuna is high
in protein and has fairly comparable sulphur amino acid
and mineral content with soyhean. Methionine has been
reported to influence egg production and egg size of
laying hens (Bamgbose and Biobaku, 2003). No
significant (p=>0.05) difference was observed between
the daily feed intake of the control group and the mucuna
dietary treatment groups. The daily feed intake per bird
ranged between 22.94 g and 18.67 g while feed intake
per egg production ranged between 34.93-29.77 g.
These values decreased insignificantly with increased
inclusion level of toasted mucuna seed meal. The
depressed feed intake of birds on toasted mucuna diets
may be attributed to the marginal effects of heat on
antinutritional factor contents. Carew et al. (2003) Del
Carmen et al (1999;2002) lyayi and Taiwo (2003) and
Tuleun ef al (2008) have also reported that heat
treatment can inactivate, reduce or completely destroy
antinutritional components in velvet bean as though
evidenced in the comparable feed intake of birds on
mucuna and the control diets. The experimental diets
did not have any significant effect (p>0.05) on Feed
Conversion Ratio (FCR) in laying quails as the dietary

Table 2: Performance of laying quails fed graded levels of TMSM diets

level of mucuna increased. This indicates that toasting
is an effective antidote and could possibly convert
mucuna to an ingredient that is equivalent to properly
processed soybean. It has been documented that the
nutritive quality of a feedstuff is measured by its ability to
released nutrients for maintenance and productivity of
the animals (Oluyemi and Roberts, 2000). Ukachukwu
(2000) lyayi and Taiwo (2003) and Tuleun et a/. (2008)
have also cbserved a similar effect with layers fed
toasted mucuna diets. Generally heat treatments have
been reported to improve nutrient utilization of legumes
by animals (Friedman et al, 1991, Ologhobo et af,
1993). Through out the experimental period, three birds
from the control diet died. This morality was not
associated to the dietary content of mucuna seed meal.
Lack of mortality among the quail layers fed toasted
mucuna confirms that toasting was effective in
detoxifying antinutritional constituents to safety level.
The dietary inclusion of the graded levels of toasted
mucuna seed meal (0-15%) put the cost per
kilogramme of feed, cost of feed per egg produced and
cost of feed per bird produced at &75.45-&63.31, 2.62-
2.23 and #96.35-1878.41 in diets 1-4 respectively.
These values were progressively lowered or represent
cost savings as the dietary levels of mucuna seed meal
increased. The general reduction in cost of feed required
to produce an egg as exemplified by the results of the
mucuna diets support the submission of Mc Nab and
Shannon (1994) and Nworgu et al (1999). These
authors highlighted the need for dietary formulation
which can be used as an alternative non-competitive
and cheap ingredient which can partly replace the
conventional energy and protein feedstuffs in poultry
diets. According to Fanimo et al. (2007) the best ration
from the biological point of view is determined by the
highest yield per unit feed consumed regardless of the
feed consumption level. However, in terms of economic
efficiency, diets that give the same out put at least cost
are the most desired. In this trial dietary inclusion of
toasted mucuna seed meal resulted in least cost diets
and had least cost per egg produced (236 v 8262 v
H2.26 v 8#2.23/egg) and cost of feed per bird (##96.35 v
#95.72 v 1{83.37 v ¥78.41/birds).

Inclusion levels of TMSM (%)

Parameters 0.0 5.0 10.0 15.0 SEM
Hen-day egg production (%) 77.20 65.25 65.82 62.71 6.662"°
Hen-housed egg production (%) 76.39 65.25 65.82 62.71 6.6218
Average daily intake (g) 22.94 22.79 19.85 18.67 2.94M8
Average egg weight (g) 9.54 9.43 9.08 8.65 0.34%8
Feed intake/egg produceds 30.18 34.93 30.16 29.77 2778
Cost of feed (4/g) 0.075 0.071 0.067 0.063

Cost of feed/egg produced () 226 262 228 223

Cost of feed/bird (f+) 96.35 95.72 83.37 78.41

TMSM: Toasted Mucuna Seed Meal;
#+ 152: Equivalent to one US Dollar (Year June, 2009 exchange rate)

SEM: Standard Emror Mean;

#: Nigeria Currency, Naira;
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Table 3: Egg quality parameters of laying Japanese quails fed graded dietary levels of TMSM

Inclusion levels of TMSM (%)

Parameters 0.0 5.0 10.0 15.0 SEM
Egg weight (g) 9.54 9.43 9.08 8.65 0.3448
Egg Circumference (cm) 1.98 1.98 1.94 1.92 0.26"s
Yolk width (cm) 1.79 1.84 1.94 172 0.006"s
Yolk weight {cm) 0.62 0.59 0.61 0.57 0.034M¢
Yolk weight (kg) 285 3.14 2.94 261 1.1508
Yolk index 0.35 0.32 0.3 0.33 0.12"8
Yolk colour 1.00 1.00 1.00 1.00 -
Albumen height (cm) 0.06 0.06 0.06 0.05 0.005
Albumen width (cm) 277 277 2.62¢ 2292 0.108*
Shell thickness (mm) 0.27° 0.24° 0.26° 0.25%* 0.0004*

®Means on the same row with different superscripts are significantly different (p<0.05);

SEM: Standard Error of Mean;

Table 3 shows that the different diets affect the egg
quality characteristics differently. The control diet
promoted the greatest egg weight (9.54 g) which was
not significantly (p=0.05) different from the cther diets
while the 15 % TMSM gave the least egg weight (8.65 g).
Egg circumference values followed a similar pattern as
the egg weight values.

Yolk height, volk width and yolk weight were not
significantly (p=0.05) affected by feeding toasted
mucuna diets. Similarly albumen height was not
significantly influenced by feeding mucuna diets
although albumen width was significantly (p<0.05) least
in diet with 15% mucuna. The shell thickness was non-
significantly (p=0.05) highest in the control diet followed
by the group fed 10, 15 and 5% mucuna meal diets. The
yolk colour was identical across the treatments. Results
demonstrate that feeding toasted mucuna diet did not
influence the external and internal egg quality
characteristics. Similar observations have been made by
lyayi and Taiwo (2003) on processed mucuna seed
meal on egg qualities of laying hens.

Conclusion: From the result obtained, it can be inferred
that dietary inclusion of toasted mucuna seed meal up
to 15% is comparable in performance with a
conventional diet. No statistically significant difference
(p=0.05) was observed in birds’ performance by using
this material up to this level in quail layer diets. However,
it is not worthy that the use of this material in quail layer
diets up to the 15% level resulted in 1.33% and 18.61%
monetary savings in the cost of feed per egg produced
and cost of feed per bird used in the production process
respectively. This represent significant contribution from
the use of this ingredient in quail layer diets especially
where economics of scale are considered.
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