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Abstract. Fourty-eight broiler chicks (day-old) were used in a 4 weeks feeding experiment to assess the
growth response and the performance of broiler chicks fed raw Leucaena leucociphala seed meal (RLSM),
roasted L. leucociphala seed meal (RoLSM) and steamed L. leucociphala seed meal (SLSM). The
L. leucociphala seed, which serve as a source of protein were subjected to two treatments (roasting and
steaming). Soybean based diet served as the control. There were four (4) experimental groups, each made
up of four birds in three replicates allocated to the experimental diets. The results showed that the average
final live weight, average weekly weight gain and average feed intake of birds fed with RoLSM performed
better than birds fed with RLSM and SLSM. It was observed that the percentage organ to body weight
of birds fed with the processed LSM were significantly (P < 0.05), higher as compared to the RLSM. A
significant (P < 0.05) increase in the activity of aspartate transferase in the organs (heart, kidney and liver)
of broilers fed with RoLSM was observed as compared to those fed with RLSM. The results showed a
significant (P < 0.05), reduction in the activity of alanine transferase of organs of broilers chicks fed with
processed L. leucociphala compared to the control. It is therefore, concluded that the processing techniques
applied were able to improve the nutritional quality of L. leucociphala seed meal but relatively lower to

the soybean based meal.
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Introduction

Protein sources for body requirement are mainly of
animal sources such as poultry. Worldwide poultry
production therefore, has been increased significantly,
over the past decades to accommodate the rising demand.
One of the utmost drawbacks, however, to the growth
of poultry industry is the high cost of the standard
commercial feed, which affects the prices of poultry
products (MacDonald, 2008). Feed is the most important
input for poultry production in terms of its cost (May
et al., 1998), accounting for around 75 percent of the
total expenses (Nakaue and Arscott, 1991). A low-
priced, high-quality feed is critical if poultry produc-
tion is to remain competitive and continue to grow to
meet the demand for animal protein. A necessity
therefore, arises for the quest into the possible ways of
obtaining maximum production in poultry with minimum
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expenditure, so that the products can be sold at a
relatively low price with similar or even better nutritional
quality than conventional ones. A very good class of
plants that can be exploited for this purpose is the
legumes (Agbede, 2000). The role of grain legumes in
the diets of animal and man in developing countries is
well documented (Agbede, 2000). Legumes have also
been reported as very important source of protein, lipid
and other nutrients like minerals and vitamins required
for the proper growth of chicks (Baraniak and Swieca,
2008).

However, the quality of leguminous plants is influenced
by the antinutritional factors present in them, which
make them unsuitable for consumption in their native
form. Utilisation of seed legumes as a source of protein
for poultry is limited by the uncertainty of their nutritional
quality. This may be due to variation of protein quality
and amount of antinutritional factors and a wide range
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of methods for thermal inactivation of antinutritional
factors of legumes has been studied (Wiryawan, 1997).
(Wiryawan, 1997). It is also known that processing
techniques like roasting, steaming, autoclaving and
boiling can improve nutritional quality and bioavailabilty
of nutrients present in legumes. Leucaena leucociphala
seed has been known to be a protein rich forage plant.
The seeds are readily available and can be obtained
with little or no cost. This is an indication that it may
reduce feed cost and make poultry production more
lucrative if found appropriate for poultry.

This study was therefore, carried out to evaluate the
growth performance of broiler chicks fed with raw and
processed L. leucociphala based diet.

Materials and Methods

Chemicals and reagents. All chemicals and reagents
used were of analytical grade.

Leucaena leucociphala seed. L. leucociphala seeds
were purchased at the Leventis Foundation (Nigeria)
Limited, Ilesa, Osun State, Nigeria.

Feed ingredients. Feed ingredients such as maize
bran, wheat offal, bone meal, oyster shell, soybean,
vitamin-mineral mixture and all vaccines used for the
birds were purchased at Iyanu-oluwa feeds mill, Ilesa,
Nigeria.

Experimental birds. A total of 48 day-old broiler
chicks weighing an average of 38+0.43 g were purchased
from Ben-Adex Nigeria Limited, Ibadan, Oyo State,
Nigeria.

Preparation of soybean seed. After cleaning, the beans
were dried thoroughly so the hull can be easily removed.
The soybean was then rolled into full-fat flakes and the
oil was solvent extracted. The soy flakes were then
milled using a local grinder to give the smooth seed
samples.

Preparation of the raw L. leucociphala seed.
L. leucociphala seeds were firstly sieved to remove
unwanted matter such as leaves, sands etc., and then milled
using a local grinder to give the smooth seed samples.

Preparation of roasted L. leucociphala seed.
L. leucociphala seeds were roasted in a dry pan using
an electrical hot plate. The seed meal was continually
stirred until a characteristic brownish coloured seeds
were obtained. The seeds were then milled and sieved
to remove the seed coat.
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Preparation of steamed L. leucociphala seed. The
L. leucociphala were washed, put in cooking pot and
boiled for 40 mins, on a gas cooker at STP (100 °C,
760 mm/Hg).

Management of experimental birds. Fourty-cight day-
old broiler chicks were used for the experiment. The
environment, where the birds were kept was cleaned
and disinfected three days before the arrival of the
chicks. The feeders and drinkers were also washed and
disinfected. The electrical appliance that supplies heat
was properly checked and was switched on few hours
before the arrival of the birds. The cage was covered
with white polythene to provide warmth. On arrival of
the birds, they were distributed into four dietary treatment
groups. Each treatment had three replicate groups with
four birds per replicate. The birds were supplied with
feed and water ad-libitum. They were acclimatised to
their new environment for one week. The individual
weight of the birds was taken prior to the commencement
of the experiment and this was done thereafter, on a
weekly basis. The feeding troughs and drinkers were
washed daily and replaced with new feeds and drinks,
respectively. The litters were also emptied on a daily
basis. Vaccinations and medications were administered
as, and when due. The experiment lasted for four weeks.

The growth parameters. The birds were placed on the
experimental diets for a period of four weeks during
which feed intake, body weight gain, feed conversion
ratio and percentage mortality were determined.

Relative organ measurement. The liver, kidney, heart,
lungs and gizzard were dissected out from the experi-
mental birds. The organs were blotted clean with tissue
paper, weighed and the weight expressed in % organ
to body weight.

Enzyme analysis. Three hours to the close of the feeding
trial, the birds were starved. Thereafter, the birds were
weighed and sacrificed by severing the jugular vein
with a sharp blade. A section of the heart, kidney and
liver of the birds were homogenised in ice-cold 0.25 M
sucrose solution (1:5 w/v) and centrifuged for 4000
rpm for 10 mins. Aspartate transferase and alanine
transferase were determined by the methods of Reitman
and Frankel (1957).

Statistical analysis. Data were subjected to the analysis
of variance (SAS, 1985) and the significant difference
between the treatments and control were determined
using Duncan’s multiple range test (Duncan, 1955).
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Results and Discussion

Average body weight gain of broilers fed with experi-
mented diets was observed over a period of 28 days.
The average final weight gain of broiler chicks fed
with the control diet (Fig. 1) was significantly higher
(P <0.05) than those fed with raw Leucaena leucociphala
seed meal (RLSM), roasted L. leucociphala seed meal
(RoLSM) and steamed L. leucociphala seed meal
(SLSM). This observation agrees with that of Sethi and
Kulkarni (1995), who reported a reduction in weight
with increased intake of L. leucociphala in broiler diets.
This could be as a result of the presence of antinutrients,
which the processing technique were unable to
sufficiently reduce hence, causing retarded growth
(Martinez et al., 1995).
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Fig. 1. Average body weight gain of day-old
broilers fed experimented diets over a
period of 28 days.

Values are means of 3 replicates per treatment (+SD).
Means with different superscripts in the same row are
significantly different (P< 0.05).

Control = Soybeans meal; RLSM = Raw Leucaena
seed meal; RoLSM = Roasted Leucaena seed meal,
SLSM = Steamed Leucaena seed meal.

Antinutritional factors have been reported to lower
digestibility of legume proteins (Elegbede, 1998). At
the end of the 4" week, the average weight gain of birds
fed with RoLSM and SLSM were observed to be higher
than that fed with RLSM. This might be due to the
reduction in the antinutritional factor present in the
processed experimental diet. Processing techniques
such as roasting and steaming has earlier been reported
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to significantly, reduce the presence of antinutrients in
L. leucociphala seed (Minari et al., 2012). The
percentage organ to body weight ratio of the birds is
shown in Fig. 2. It was observed that the percentage
organ to body weight of birds fed with the processed
LSM are significantly (P < 0.05), higher as compared to
the raw LSM. From this study, it is evident that the
processed diet had significant influence on the organs
weighed. This suggest relative similar organ enhancement
by the control as well as the processed diet.

-
N
|

Cc

|

=
o
)
—

©
"

b

a
C
b
a
a8 = I
0 T T T

Control RLSM RoLSM

B o]
[l 1

Organ to body weight ratio of birds (%)
N

C
a
a
=

SLSM

Experimented diets

Gizzard MHeart HLiver HKidney

Fig. 2. The percentage organ to body weight ratio
of day-old broilers fed experimented diets
over a period of 28 days.

Values are means of 3 replicates per treatment (£SD).
Means with different superscripts in the same row were
significantly different (P< 0.05).

Control = Soybeans meal; RLSM = Raw Leucaena
seed meal; RoLSM = Roasted Leucaena seed meal,
SLSM = Steamed Leucaena seed meal.

Figures 3 and 4 show the specific activity of some
amino tranferases in various organs of broilers fed with
various experimental diets. The measurement of the
activities of various enzymes in tissues plays a
significant role in disease investigation, diagnosis
and tissue damage (Malomo, 2000). Aminotranferases
are the most commonly used indicator of cellular necrosis
and low levels in the organ may indicate malfunctioning
(Burke, 2002).

In this study, although the specific activity of aspartate
transferase (AST) in the liver, kidney and heart of the
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Fig. 3. The enzyme activity of aspartate transferase
in some organs of day-old broilers fed
experimented diets over a period of 28 days.

Values are means of 3 replicates per treatment (+SD).
Means with different superscripts in the same row were
significantly different (P< 0.05).

Control = Soybeans meal; RLSM = Raw Leucaena seed
meal; RoLSM = Roasted Leucaena seed meal; SLSM =
Steamed Leucaena seed meal.
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Fig. 4. The enzyme activity of alanine transferase
in some organs of day-old broilers fed
experimented diets over a period of 28 days.

Values are means of 3 replicates per treatment (+=SD).
Means with different superscripts in the same row were
significantly different (P< 0.05).

Control = Soybeans meal; RLSM = Raw Leucaena seed
meal; RoOLSM = Roasted Leucaena seed meal; SLSM
= Steamed Leucaena seed meal.
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experimental birds fed with RoOLSM was observed to
be significantly lower (P<0.05) than the control diet, it
showed a significant increase (P<0.05) as compared
with that fed with SLSM and RLSM (Fig. 3). The
elevation of the specific activities of this enzyme in
the organs of the broiler chicks fed with RoLSM may
be attributed to increase in functional activity of the
organs. This tends to further confirm that roasting had
actually, to some extent inactivated some of the
antinutritional factors as reported earlier by Minari
et al. (2012) A significant reduction (P<0.05) was
observed in the specific activities of alanine transferase
(ALT) in various organs of the broilers chick fed with
raw and processed L. leucociphala seed meal compared
with the control (Fig. 4). This may be due to leakage
(cytolysis) in different organs of the broiler chicks fed
with raw and processed L. leucociphala seed meal.
These observations suggest that processing techniques
applied in this study could not totally inactivate the
antinutrients in the seed. Similar report had earlier been
made by Oloyede et al. (2007) on the activities of these
enzymes in different organs of birds fed with legumes
such as bambara groundnut.

Conclusion

The present study evaluates growth performance and
some enzymes found in the organ of broilers chicks.
From the result obtained, it can be inferred that although
broiler-chicks fed with roasted L. leucociphala seed
performed better than broiler-chicks fed with raw and
steamed L. leucociphala seed, it still demonstrates
lower nutritional quality when compared with soybean
based diet. It is therefore, concluded that some
antinutrients were present in the L. leucociphala seed
which could not be completely inactivated by
processing techniques. Further research is therefore,
suggested to carry out for other processing techniques
that may reduce or eliminate the levels of antinutrients
in L. leucociphala seed.
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