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ABSTRACT

In a study to evaluate the carcass haematological and biochemical characteristics of broiler birds
fed graded levels of water and urea-treated neem kernel cake (NKC), 300 day-old broilers (Cobb,
500) were randomly assigned to five dietary treatments for 56 days. Water and feed were fed
adlibitum. The diets were formulated to be isonitrogenous to replace soya bean meal at 0 per
cent neem kernel cake (NKC), 5 per cent water treated neem kernel cake (WNKC), 10 per cent
WNKC, 5 per cent water and urea treated neem kernel cake (WUNKC) and 10 per cent WUNKC
for diets 1,2,3,4, and 5, respectively. The results showed that average daily feed intake (ADFI),
average body weight gain (ABWG), average daily water intake (ADWTI), feed conversion ratio
(FCR), and feed cost kg™ live weight gain were significantly (P = 0.05) different across dietary
treatments. With the exception of the red blood cell (RBC), globulin and total protein, all the
haematological parameters (white blood cell, haemoglobin, PCV, MCH, MCHC and MCV) and
biochemical parameters (albumen, cholesterol, HDL, LDL and TGS) measured were not sig-
nificantly (P = 0.05) different across the dietary treatments. Results on carcass parameters were
significantly (P = 0.05) different among the dietary treatments. Liver, gizzard, heart, dressed
weight, and intestinal weights of birds on the test diets were significantly (P = 0.05) different
from those on the control diet.
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Introduction
The current trend in the cost and irregu-
lar supply of feed (Uko & Kamalu, 2008),
poses a threat to the future of the livestock
and poultry industry (Sonaiya, 1990). FAO
(2008) report indicated that feed prices have
jumped to a record high and further increas-
es are on the horizon due to diminishing

supply and increasing demand. According
to Kellems (2002), the cost of feeding alone
represents approximately 75 per cent of the
cost of poultry production. It, therefore, be-
comes very imperative to intensify efforts in
the search for cheaper, abundant and locally
available alternatives that have no direct
dietary value to man for sustainable pro-
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duction (Odunsi et al., 2002). Neem kernel
cake (NKC) obtained from the neem seed
oil industry is a potential alternative source
of non-conventional feed stuff (Odunsi et
al., 2009). The protein quality of NKC (CP:
30-40%) is close to that of soya bean meal
(SBM) (CP: 44%), a highly valued protein
ingredient used in poultry diet (Reddy, Rao
& Reddy, 1988).

Neem is a fast growing evergreen plant
found growing fast in most parts of Africa
including Kenya, Nigeria and Ghana (Sch-
mutterer, 1988). In Ghana, the tree is, how-
ever, established in the rainforest and in the
savanna belt (Schmutterer, 1988). A full-
grown tree can produce a total of 30 — 100
kg of fruits depending on rainfall, soil type
and ecotype. Fifty kilograms of fruits yield
30 kg of seed giving 6 kg oil and 24 kg of
seed cake (Ramesh, 2000). Neem is used
as pesticide, antimicrobial, fertilizer, animal
feed and as treatment of malaria (Uko &
Kamalu, 2008).

Methods such as alkali treatment of neem
seed cake (Reddy, Rao & Reddy, 1988), wa-
ter washing of neem seeds (Ranga, 2002),
and urea soaking of neem seeds (Gowda &
Sastry, 1998) are consequently used to de-
toxify and reduce the bitterness of the cake.
Ranga (2002) observed that water washing
removed 83.53 per cent of azadirachtin,
53.13 per cent of nimbin and 35.89 per cent
of salanin. Water washing, followed by urea
treatment (at 1 kg : 10 litres concentration
of urea and water) removed 83.27 per cent
azadirachtin and 100 per cent nimbin and
salanin. It is rich in crude protein [CP; 300 -
400 g kg'], (Paul et al., 1996; Elangovan et
al., 2000). More research works have been
done on the use of differently processed
neem seed cake as animal feed to assess
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their effect on biochemical and haematologi-
cal composition of the blood, but not much
has been done on feeding water treated and
urea treated neem seed cake to broilers at the
same time. The study was, therefore, carried
out to assess haematological, biochemical
and carcass qualities of broiler birds fed di-
ets containing water-treated and urea-treated
neem seed cake.

Materials and methods
Location and period of the experiment
The experiment was conducted at the poultry
section of Department of Animal Science,
Kwame Nkrumah University of Science and
Technology (KNUST), Kumasi for 56 days.

Collection and preparation of neem seeds

The neem seeds were collected from
Tamale in the Northern Region of Ghana.
The collected seeds were sundried for 6 days
to a constant weight. The seeds were deco-
rticated (dehulled) by using a heavy wood-
ing structure to crush the seed coat and win-
nowed to separate the kernels from the hulls.
Both the kernels and the hulls were weighed
separately to determine their respective
percentage weights in the seeds. The ker-
nels were divided into two equal parts and
soaked separately in 250-litter open basin
containing water for 72 h. The kernels were
poured into jute bags to drain the water af-
ter soaking. One part of the kernels was re-
soaked in a basin containing urea solution (1
kg urea in 10 / of water) for another 72 h. All
the kernels were sundried for 5 days after the
treatments. The dried kernels were hammer
milled to pass through a 2 — mm sieve and,
thereafter, sent for oil extraction.
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Experimental diets

Five diets were formulated (Table 1). Diet
1, 0 per cent NKC: the control or reference
diet. Diets 2 and 3 contained WNKC at 5
per cent and 10 per cent levels, respectively,
whilst Diets 4 and 5 contained 5 per cent and
10 per cent levels of WUNKC, respectively,
partially replacing SBM. Diets 2-5 were re-
ferred to as NKC or test diets. All the experi-
mental diets were isonitrogenous.

Blood collection and analysis

On Day 28 and 56, blood samples meant
for the haematological and biochemical
analysis were collected from the wing vein
of the birds using a sterilised disposable sy-
ringe and needle. Prior to bleeding, a cot-
ton swab soaked in 70 per cent ethanol was
used to dilate the vein and to prevent infec-

tion. About 2.0 ml blood was collected into
labeled sterile universal bottles containing
ethylene diamine tetra acetate (EDTA) as
anticoagulant. The haematological param-
eters of the blood were determined by ‘The
Sysmex KX-2IN Autoanalyzer’ and the
biochemical factors with ‘Flexor Jnr. Au-
toanalyser’. Parameters considered include
haematological parameters (red blood cell,
white blood cell, haemoglobin, PCV, MCH,
MCHC and MCV) and biochemical parame-
ters (Albumen, Globulin, Cholesterol, HDL,
LDL, Total protein and TGS).

Chemical and statistical analysis

Proximate composition of the experimen-
tal diets and the treated neem products were
determined by standard method of Associa-
tion of Official Analytical Chemist (AOAC)

TaBLE 1

The Percentage Inclusion Levels of Feed Ingredients and Proximate Chemical Composition of the Starter Diets fed to Broil-

Ingredients (%)

Dietary treatments

0%NKC 5%WNKC 10%WNKC 5S%WUNKC 10%WUNKC

Maize 61.00 60.00 61.00 60.00 61.00
Wheat bran 10.00 8.95 5.95 10.95 8.95
WNKC _ 5.00 10.00 _ _
WUNKC _ _ B 5.00 10.00
Soya bean meal 16.95 14.00 11.00 12.00 8.00
Fish meal 9.00 9.00 9.00 9.00 9.00
Opyster shell 0.50 0.50 0.50 0.50 0.50
Dicalcium phosphate 2.00 2.00 2.00 2.00 2.00
Vit/tm premix 0.30 0.30 0.30 0.30 0.30
Common salt 0.25 0.25 0.25 0.25 0.25
Total 100.00 100.00 100.00 100.00 100.00
Dry matter (DM) 89.00 88.50 89.00 88.50 88.50
Crude protein (CP) 18.3 18.4 18.6 18.4 18.7
Crude fibre (CF) 3.57 3.59 3.68 3.11 3.13
Ether extract (EE) 2.00 5.00 6.00 4.50 4.50
Ash 5.50 5.50 5.00 5.50 4.50
ME (kcal/kg) 2783.69 2917.75 3092.05 2892.91 3051.97
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(1990) at the Animal Science Department of
KNUST. The performance and carcass data
obtained were subjected to (two-way) analy-
sis of variance in a completely randomised
design using SPSS (1999). Significant dif-
ferences were separated using Duncan’s
Multiple Range Test (1995).

Carcass analysis

Nine birds were randomly selected per
treatment (3 birds per replicate) for carcass
and organ examination at the end of the ex-
periment. Water and feed were withdrawn
for 6 h before birds were slaughtered. Each
bird was tagged and weighed before and af-
ter slaughtering to determine the live and
bled weight. Other parameters taken includ-
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ed de-feathered weight, eviscerated weight,
weight of neck, shank, intestine, head, liver
and gizzard. These weights were expressed
as the percentage of the final live weight of
the birds. Prior to this, parameters on per-
formance such as average daily feed intake
(ADFI), average body weight gain (ABWG),
average daily water intake (ADWI), feed
conversion ratio (FCR) and feed cost kg
live weight gain were recorded.

Results and discussion
Proximate composition of the differently
processed neem kernel cake (NKC)

The result on the proximate composition
of the NKC is shown in Table 3. The crude
protein levels of the processed neem seed

TABLE 2

Percentage Inclusion Levels and Proximate Chemical Composition of the Finisher Diets (as fed basis)

Ingredients (%) Dietary treatments
0%NKC 5%WNKC 10%WNKC 5%WUNKC  10%WUNKC

Maize 65.00 64.00 65.00 64.00 65.00
Wheat bran 11.10 10.05 7.05 12.05 10.05
WNKC _ 5.00 10.00 _ _
WUNKC _ _ _ 5.00 10.00
Soya bean meal 14.45 11.50 8.50 9.50 5.50
Fish meal 7.00 7.00 7.00 7.00 7.00
Opyster shell 0.45 0.45 0.45 0.45 0.45
Dicalcium phosphate 1.50 1.50 1.50 1.50 1.50
Vit/tm premix | 0.25 0.25 0.25 0.25 0.25
Common salt 0.25 0.25 0.25 0.25 0.25
Total 100.00 100.00 100.00 100.00 100.00
Dry matter (DM) 88.50 88.00 88.50 88.50 89.00
Crude protein (CP) 19.50 22.90 20.70 19.00 18.40
Crude fibre (CF) 3.46 4.02 4.67 5.10 3.59
Ether extract (EE) 1.00 0.50 0.50 0.50 0.50
Ash 4.50 5.00 4.50 4.00 4.50
ME* (kcal kg™) 2824.64 2958.70 3133.30 2933.86 3082.92

*ME calculated (King, 2001). Vit/tm premix1 provided the following kg™ of the diet: Iron- 100 mg, Manganese-110 mg, Cop-
per-20 mg, Zinc-100 mg, Iodine-2 mg, Selenium-0.2 Cholecarciferol-25 mg, Cobalt-0.6mg, Sanoquine-0.6 mg, Retinal-2000
mg, Alpha-tocopherol-23000 mg, Menadione-1.33 mg, cobalamin-0.03 mg, Thiamin-0.83 mg, Riboflavin-2 mg, Folic acid-
0.33 mg, Biotin-0.03 mg, Pantothenic acid-3.75 mg, Niacin 23.3 mg, Pyridoxine-1.33 mg.
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TaBLE 3

Proximate Composition of NKC from Different Processing

Methods
Parameter RNSM (%)  WNKC (%) WUNKC (%)
Dry matter 88.50 89.5 87.5
Crude protein 26.50 32.7 41.4
Crude fibre 3.92 12.88 13.6
Ether extract 40.00 40.5 38
Ash 5.00 2 2
NFE 24.58 11.92 5.00

RNSM - Raw neem seed meal. WNKC-Water-treated neem
kernel cake. WUNKC-Water and urea-treated neem kernel
cake.

cakes were higher than the RNSM with the
WUNKC having the highest crude protein
content (Table 3). The crude protein figures
obtained in the study were higher than the
17.48 and14.2 per cent, respectively, record-
ed by Bawa et al. (2007) and Odunsi et al.
(2009). The differences observed here could
be attributed to the differences in the genetic
constitution of the neem plant and the vari-
ous processing methods used. This finding
corroborates with that of Gowda & Sastry
(2000), who reported that the chemical com-
position of neem cake varies considerably
depending on types of processing such as

solvents or expeller extraction of undecorti-
cated or decorticated seed.

NRC (1992) also reported that the prob-
lem of putting the seed cake to use still re-
mains. This is because neem tree scattered
around the world are genetically distinct and
its nutritional potentials are affected by cli-
matic condition, method of processing and,
to a lesser extent, the genetic makeup of the
animals. The crude protein content of the
WUNKC being higher than the RNSM and
the WNKC could be due to the addition of
the urea for the detoxification process. Ac-
cording to Kornegoy et al. (1970) and Oku-
mura (1976), urea contains about 42 per cent
to 45 per cent nitrogen, and since the protein
content of feeds is determined on the basis
of the nitrogen content (AOAC, 2000), the
crude protein content of the urea-containing
feed, will in anyway, be higher than the feed
without the urea.

The results on the haematological and
biochemical components of the experimen-
tal birds fed NKC diets are presented in
Tables 4 and 5, respectively. There were no
significant (P = 0.05) differences in the val-
ues recorded on Haemoglobin, PCV, MCH,
MCHC MCV and WBC between the birds

TaBLE 4

Effect of Diet on Haematological Variables in Broilers

Parameter Treatments
0%NKC 5%WNKC 10%WNKC 5% WUNKC 10%WUNKC

Haemoglobin (g/dl) 9.3 9.62 9.73 9.85 9.17
PCV (%) 29.5 30.95 31.30 31.67 30.38
MCH(Pg) 38.17 35.58 33.54 39.60 39.19
MCHC (g/dl) 30.77 30.57 31.52 30.65 30.48
MCV (fl) 129.17 131.67 131.50 132.00 132.17
RBC (x1012/1) 2.30b 2.54b 2.42b 2.45b 2.85a
WBC (x109/1) 2.481 2.540 2.572 2.582 2.550

a, b — Means bearing different superscript in the same row differ significantly (P = 0.05)



66 O. I. Frimpong et al. (2014) Ghana Jnl agric. Sci. 47, 61-71

TABLE 5

Effect of Diet on Blood Biochemical Parameters in Broilers

Parameter Treatments
0%NKC 5%WNKC 10%WNKC 5%WUNKC 10%WUNKC

Albumin (g I'") 16.67 15.17 17.17 15.67 17.17
Cholesterol (mmol /") 3.35 3.45 3.59 3.62 3.49
Globulin (g I') 16.32b 16.00b 20.83a 21.67a 21.17a
HDL (mmol /') 1.55 1.55 1.63 1.65 1.39
LDL (mmol /') 1.42 1.54 1.58 1.60 1.70
Total protein (g /') 32.99a 31.17b 38.00a 37.34a 38.34a
TGS (mmol /') 0.80 0.83 0.83 0.83 0.80

a, b. — Means bearing different superscript in the same row differ significantly (P = 0.05)

on the reference diet and those on the test
diets.

The biochemical composition of the
blood of the birds indicated that there was
no significant (P = 0.05) difference in the
cholesterol, high density lipoprotein (HDL),
low density lipoprotein (LDL), triglyceride
(TGS) and albumin counts between the birds
on the control diet and those on the NKC di-
ets. However, significantly (P = 0.05) differ-
ent values were recorded on the globulin and
total protein composition of the experimen-
tal birds.

The values recorded on RBC for the ex-
perimental birds ranged from 2.30 to 2.85 x
1012 /'. Birds on the 10 per cent WUNKC
recorded the highest value (2.85 x 1012 [')
which was significantly (P = 0.05) different
from the lowest value (2.30 x 1012 /') re-
corded by the birds on the control diet. All
the values were, however, within the refer-
ence range (2.5-3.5 x 1012 ['") of chicken
reported by Aeangwanich et al. (2004). This
finding agreed with that of Ogbuewu et al.
(2010) but differed from what was reported
by Esonu et al. (2006).

The globulin values of the birds on the 10

per cent WNKC (20.83 g /'), 5%WUNKC
(21.67 g I'Y), 10 per cent (21.17 g 1) diets
were significantly (P = 0.05) higher than the
birds on the control diet with the exception
of the birds on 5 per cent WNKC (16.00 g
I'") diet, which had similar (P = 0.05) value
as those on the control diet (16.32 g I''). The
rise in the globulin levels with subsequent
significant rise in the total protein levels ob-
served showed that the birds on the NKC
diets had better resistance and immune re-
sponse to disease infection than the birds
on the control diet. Griminger (1986) stated
that high globulin levels and low A/G ratio
signify better disease resistance and immune
response.

Lumeij (1997) also noted that in acute
or chronic conditions, a rise in total protein
caused by elevated globulin fraction may
occur. Often, albumin concentrations are
decreased in these situations. The combined
effect of these changes is a decrease in the
albumin/globulin ratio. Often, the total pro-
tein concentration is within the reference
range, while the albumin/globulin ratio is
decreased, therefore, the albumin/globulin
ratio is often of greater clinical significance
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than the total protein from globulin.

The total protein composition of the blood
of the experimental birds was 32.99, 31.17,
38.00, 37.34 and 38.34 g I'! for the birds on
the control, 5 per cent WNKC, 10 per cent
WNKC, 5 per cent WUNKC and 10 per cent
WUNKC, respectively. The value recorded
by the birds on the 5 per cent WNKC diet
was significantly (P = 0.05) lower than those
on the control and the other NKC diets. The
total protein value obtained could be an in-
dication of the negative effect of the bitter
principles of neem on the animals as was
also observed by Bawa et al. (2007), after
feeding broilers with raw neem seed meal
diet (RNSMD).

Carcass characteristics of broiler birds fed
NKC diets

Significant (P = 0.05) differences in live
weight gain were observed at the end of the
study (Table 6). The significant (P = 0.05)
difference in live weight observed between

broilers on the control diet in the study is a
reflection of the feed ingestion which was
higher for the birds fed the control diet. Ta-
bler (2008) noted that flocks with the high-
est feed intake will almost always have the
highest average daily gain and weigh most at
processing. This finding is similar to that of
Uko & Komalu. (2006), Oloyede, Minari &
Mohammed (2010) and Bawa et al. (2007).
The live weight of the birds decreased as
the inclusion levels of the NKC in the diets
increased. The effect could be as a result of
the increasing intensity of the bitterness of
the neem triterpenoids, which led to the re-
duced feed intake and the subsequent effect
on live weight of the birds. The observation
contradicts the findings of Uko et al. (2008)
but corroborates with the observation made
earlier by Uko ef al. (2006), when cocker-
els were fed autoclaved neem kernel cake at
75g kg and 150g kg inclusion levels. The
differences observed could be attributed to
the differences in the detoxification methods

TABLE 6

Performance and Carcass Parameters (as % live weight) of Broilers fed Different Levels of NKC Diets.

Parameter 0% NKC 5% WNKC 10% WNKC 5% WUNKC 10%
WUNKC
Live weight (kg) 2.63a 2.16b 1.58¢c 2.11b 1.52¢
Average daily feed intake (g/bird/day) 95.78a 76.52b 66.07b 77.79b 65.96b
Average daily weight gain (g/bird/day) 37.78a 28.09b 20.95cd 27.44bc 19.14d
Feed conversion ratio 2.50a 2.91ab 3.13ab 2.93ab 3.72ab
Feed cost/kg live weight(GH¢) 2.87a 3.73b 4.41b 3.85b 5.09b
Bled weight (%) 96.57 97.31 96.43 96.54 96.91
Defeathered weight (%) 89.72 90.66 86.97 88.04 90.21
Dressed weight (%) 83.50a 79.04b 77.44b 78.96b 76.43b
Heart (%) 1.82b 2.26a 2.07a 2.31a 2.36a
Shank (%) 11.89b 13.83a 12.89a 13.48a 15.43a
Liver (%) 6.32b 7.91b 8.23a 7.68b 7.35b
Full intestine (%) 17.17b 23.33a 2391a 23.61a 23.48a
Empty gizzard (%) 7.39b 7.96b 8.83a 9.49a 9.68a

a, b ¢. — Means bearing different superscript in the same row differ significantly (P = 0.05)
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used in the study. The toasting and the auto-
claved methods used by Uko et al. (2008)
might have reduced the level of toxicity in
the neem to a more tolerable level, which led
to an increased feed intake and a subsequent
live weight gain than that of the water and
urea soaking adopted in the experiment. Ak-
inmutimi (2004) noted that most processing
methods employed in improving feed value
of non conventional or alternative feedstuff
do not completely eliminate anti-nutritional
substances, but only reduce their concentra-
tion to tolerable levels in feedstuffs.

The dressed weight of the birds on the
control diet was significantly (P = 0.05)
higher than those on the NKC diets. Birds
on the 10 per cent WUNKC recorded the
least dressing percentage (76.43%). The re-
sults showed that the weights of the heart,
intestine, liver, and gizzard for the birds on
the NKC diets were significantly higher than
those on the control diets. These might have
reduced their dressing percentage obtained
since these organs are not usually added to
the dressed weight. The observation is dif-
ferent from what was observed by Uko et
al. (2006), who had the organ weights men-
tioned for cockerels on the test diets similar
(P =0.05) to those on the control diets and,
therefore, did not have effect on the dressed
weights.

The weight of the heart expressed as
percentage of the live weight ranged from
2.36 per cent to 1.82 per cent. The birds on
the control diet had the least heart weight
(1.82%). The NKC significantly (P = 0.05)
increased the heart weight of the birds. Val-
ues obtained (Table 6) were, however, com-
parable across all the test diets though the
values recorded did not follow any particu-
lar trend with respect to the inclusion levels.
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The significantly (P = 0.05) higher values
observed with heart weight could probably
be due to higher physiological activities
triggered by the presence of anti-nutritional
factors in the neem and their concomitant
effects reported by Uchegbu, Okoli & Etuk
(2004).

The NKC diets influenced the shank
weight of the birds. Values recorded for all
the birds on the NKC diets (13.83, 12.89,
13.48, and 15.43), were significantly (P
= 0.05) higher than that of the control diet
(11.89). The weight, of liver for the broil-
ers were; 6.32, 7.91, 8.23, 7.68 and 7.35 per
cent for the control, 5 per cent WNKC, 10
per cent WNKC, 5 per cent WUNKC and
10 per cent WUNKC, respectively (Table
6). Increased shank weight has been char-
acterised with poor growth performance
often elicited by feeding non conventional
feedstuff to animals. A similar observation
was made by Uchegbu, Okoli & Etuk (2004)
Odunsi et al. (2009), however, reported no
significant difference in the shank weight of
cockerels fed neem seed cake at 10 per cent
and 20 per cent inclusion levels.

The results indicated that the average
liver weight of the birds on the NKC diets
was numerically higher than the birds on the
control diets, but the differences were not
significant (P = 0.05) with the exception of
the birds on 10 per cent WNKC, which was
significantly (P = 0.05) higher than the rest
of the birds on all the treatment diets. The
higher weights of liver observed between the
birds on the control and NKC diets indicated
that there was an increase in the metabolic
rate of the liver of birds fed the neem di-
ets in an attempt to reduce the effect of the
toxic triterpenoids in the neem. Bone (1979)
submitted that if there are toxic elements in



Effects of water treated and urea treated neem on broiler chickens

the feed, abnormalities of liver and kidney
would be observed. The abnormalities will
arise because of increased metabolic rate of
the organs in an attempt to reduce these toxic
elements, or anti-nutritional factors to non
toxic metabolites. The finding agrees with
that of Uko & Kamalu (2005, 2008). Again,
Babatunde & Pond (1987) stated that viscer-
al organ hypertrophy is common when mo-
nogastrics are fed insufficiently processed
plant protein. This is usually associated with
increased enzyme secretions by the organ in
response to presence of enzyme inhibitors
from plants.

The results on the weight of the intestine
(Table 6), showed that the NKC significantly
(P =0.05) increased the intestinal weights of
the birds. The value obtained for the control
diets (17.17%) was significantly (P = 0.05)
lower than the values for 5 per cent WNKC
(23.33%), 10 per cent WNKC (23.61%), 5
per cent WUNKC (23.61%) and 10 per cent
WUNKC (23.48%). The weights of all the
birds on the test diets were, however, similar.
The increase in weight of intestine observed
among the birds fed the treatment diets could
be attributed to the inflammatory response to
the neem toxins (Uko & Kamalu, 2008), and
also due to additional bulk and greater vol-
ume of digester staying in the gastrointesti-
nal tract during enzymatic digestion. Bawa
et al. (2007) reported of a significantly (P
= 0.05) higher intestinal weight after feed-
ing rabbits with raw neem seed meal diet for
63 days. Uchegbu, Okoli & Etuk (2004) also
reported increased weights of the proven-
triculus and intestine of all the broilers fed
on Napoleona imperialis seed meal.

The weight of the empty gizzard for the
birds on the control (0% NKC) diet, ex-
pressed as percentage live weight, was not
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significantly (P = 0.05) different from the
weights of the birds on 5 per cent WNKC
diet, but was significantly (P = 0.05) lower
than the rest of the birds on the other NKC
diets (Table 6). The gizzard weight of the
birds on 10 per cent WUNKC was the high-
est (9.68%) but did not differ (P = 0.05) sig-
nificantly from those on 10 per cent WNKC
(8.83%) and 5 per cent WUNKC (9.49%).
The higher percentage weight of gizzard ob-
served on birds fed the neem diet might be as
a result of the development of the muscular-
ised gizzard in order to handle some fibrous
component of the diet. This observation
agrees with the findings of Oloyede, Minari
& Muhammad (2010), who fed broilers with
raw and processed bambara groundnut seed
as a component of poultry feed to evaluate
their growth and haematological character-
istics. The gizzard weights observed in the
study were, however, lower than what was
reported by Odunsi et al. (2009), who re-
ported no significant (P = 0.05) difference
in the gizzard weight of cockerels fed wa-
ter-treated neem seed cake and those on the
control diet. The difference could be due to
that in the breed of animals used for these
various studies

Conclusion
It is concluded that feeding water treated and
urea treated neem kernel cake to broilers can
be a better replacement to soya bean meal
for improvement in biochemical and haema-
tological components of the blood.

REFERENCE
Aeangwanich, W., Simarakas, S. & Chinrasri,
0. (2004) Haematological erythrrocyte and
serum biochemical value of the Thai indig-
enous chicken (Gallus domesticus) in North-



70

eastern Thailand. Songklanakarian J. Sci.
Technol. 26(3), 425 — 430.

Akinmutimi, A. H. (2004) Evaluation of sword
bean (Canavalia gladiata) as an alternative
feed resource for broiler chickens. (PhD The-
sis.) Department of non-ruminant animal pro-
duction, Michael Okpara University of Agri-
culture, Umudike, Nigeria.

AOAC (1990) Official Methods of Analysis,
(13th edn. Association of Official Analytical
Chemists, 15th edn. AOAC Arlington, Virgin-
ia, USA. pp. 12 -98.

Babatunde, G. M. & Pond W. G. (1987) Nu-
tritive value of Nigerian rubber seed (Hevea
brasiliensis) 1-Rubber seed meal. Nutr. Rp.
Int.36, 617 — 630.

Bawa, G. S., Orunmuyi, M., Agbaji, A. S., La-
dan, Z. & Okekeifi, U. O. (2007) Effect of
different methods of processing neem (A4za-
dirachta indica) seeds on performance of
young rabbits. Pakistan Journal of Nutrition
6 (3), 212-216.

Bone, F. J. (1979) Anatomy and physiology of
farm animals. Printice-Hall, Inc., New Jersey,
USA.

Elangovan, A. V., Verma, S. V. S., Sastry, V. R.
B & Sigh, S. (2000) Effect of feeding neern
(Azadirchta indica) kenel meal on growth, nu-
trient utilisation and physiology of Japanese
quals, (Cortunix cortunix japonica). Asian-
Aust. J. Anim. Prod 30, 3 — 8.

Esonu, B. O., Opara, M. N., Okoli, I. C.,
Obikaonu, H. O., Udedibie, C. & Theshiu-
lor, O. O. M. (2006) Physiological response
of laying birds to neem (Azdirachta indica).
leaf meal — based diets: Body weight organ
characteristics and haematology. Online J.
Health Allied Sci. 2, 4.

FAO (2008) Report on African Farming Septem-
ber/October. FAO, Rome.

Griminger, P. (1986) Lipid metabolism in avian
physiology, 4th edn, Springer-Verlag, Inc.,
New York, USA.

Gowda, S. K. & Sastry, V. R. B. (2000) Neem,
(Azadirachta indica) seed cake in animal feed-

O. I. Frimpong et al. (2014) Ghana Jnl agric. Sci. 47, 61-71

ing scope. Rev. Asian-Aus. J. Anim. Sci. 5 pp.

Kellems Richard, O. & Church, D. C. (2009)
Livestock Feeds and Feeding, 5th edn. Pear-
son Education Inc., Upper Saddle River, New
Jersey, volume 4, pp. 297 — 310.

Kornegoy, E. T., Mosanghini, V. & Sneed, R.
D. (1970) Urea and amino acid supplementa-
tion of swine diets. British Journal of Nutri-
tion 10, 330 — 340.

Lumeij, J. T. (1997) Avian clinical biochem-
istry. In Clinical biochemistry of domestic
animals, pp. 857 — 883. Academic Press, San
Diego,

NCR (1992) Nutrient Requirements of Poultry,
7th rev. edn. National Academy Press, Accra,
Ghana.

Odunsi, A. A., Akande, T. O., Yusuph, A. S. &
Salami, R. I. (2002) Comparative utilization
of high inclusion rates of four agro-industrial
by-products in the diet of egg type chickens.
Arch. Zootec. 51, 465 — 468.

Odunsi, A. A., Adegbile, S. A., Akande, T. O. &
Olayeni, T. B. (2009) Neem (A4zadirachta in-
dica) seed cake in the diets of cockerel chick-
ens. International Journal of Poultry Science
8 (1),47-55.

Ogbuewu, 1. P., Uchegbu, M. C., Okoli, I. C.
& lloeje, M. U. (2010) Assessment of blood
chemistry, weight gain and linear body meas-
urements of pre-pubertal buck rabbits fed dif-
ferent levels of neem (Azadirachta indica A.
Juss) leaf meal. Chilean Journal of Agricul-
tural Research 70 (3), 515 —520.

Okumura, J., Hewitt, D., Salter, D. N. &
Coates, M. E. (1976) The role of gut micro-
flora in the utilization of diatery urea by the
chicks. British Journal of Nutrition 36, 265 —
272.

Oloyede, O. B, Minari, J. B & Muhammad,
N. O. (2010) Evaluation of growth charac-
teristics and haematological indices of broil-
ers chicks fed raw and processed bambara
groundnut seed as a component of poultry
feed. International journal of Poultry Science

9 (7), 652 - 655.



Effects of water treated and urea treated neem on broiler chickens 71

Paul, B. N., Haque, N. & Garg, A. K. (1996)
Effect of feeding neem seed kernel cake Aza-
dirachta indica A Juss on rumen enzymes of
buffalo. Indian Veterinary Journal 73(12),
1283 — 1285.

Ramesh, K. & Padhya, M. A. (2000) Synthe-
sis of secondary metabolites in cultured cells
of neem in the environment, Volume 1, (R.
P. Singh, M. S. Chari, A. K. Raheja and W.
Kraus), pp. 173 — 174. Oxford and IBH pub-
lishing C. Pvt. Ltd., New Delhi, India.

Ranga, N. G. (2002) Detoxification of certain
toxins (triterpenolds) in neem (Azadiracnta
indica) seed cake. Indian Journal of Animal
Science 63, 120 — 125.

Ramesh, K. & Padhya, M. A. (2000) Neem for
sustainable development and environmental
conservation. pp. 17— 19.

Reddy, V. R. Rao, P. V. & Reddy, C. V. (1988)
Utilization of chemically treated neem seed
for broller chickens. Journal of Animal Sci-
ence 58, 830 — 834.

Schmutterer, H. (1988) Potential of Azadiractin
containing pesticides for developing coun-
tries. Journal of Insects Physiology 34 (7),
713 - 717.

Sonaiya, E. B. (1990) The context and prospects

for development of small holder rural poultry
production in Africa. pp. 35 —52.

Tabler, G. T. (2008) Early feed intake and bird
performance. Applied Broiler Research Unit,
Center for Excellence for Poultry Science-
AVIAN Advice Vol. 5, No.1

Uchegbu, M. C., Okoli, T. C. & Etuk, E. B.
(2004) Preliminary studies on Napoleona
imperialis as livestock feed ingredient: proxi-
mate composition. Proceedings of the 36th
Annual Conference of the Agricultural Society
of Nigeria, FUT, Owerri, October 20 — 24, pp.
422 — 424,

Uko, O. J. & Kamalu, T. N. (2005) Haema-
tological parameters and weight changes of
cockerels fed raw or autoclaved neem seed
kernels in diets. Nigerian Veterinary Journal
26 (1), 10-17.

Uko, J. O. & Kamalu, T. N. (2006) Protein
quality and toxicity of full-fat neem (Aza-
dirachta indica A. Juss) seed kernel. Archivos
de zootecnia, ano vol. 55. Numero 209. Uni-
versidad de cordoba, Espania pp. 51 — 62

Uko, O. J. & Kamalu, T. N. (2008) Trend of
food consumption and efficiency of broiler
production with raw or heat-treated neem ker-
nels. Archzootec 57 (220), 489 — 496.



