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Abstract

This study evaluated the effects of utilizing Full Fat Palm Fruit Meal (FFPFM) in two separate trials (i.e.
with and without enzyme) on carcass yield and internal organs of broiler chickens. A total of one hundred
and eighty (180) chicks of the Hubbard F15 strain were assigned to twelve experimental groups (i.e. six
groups of with and six of without Maxigrain enzyme) in a completely randomized experimental design. The
groups were: 0%, 10%, 20%, 30%, 40% and 50% of FFPFM as partial replacement for maize designated
as T1, T2, T3, T4, T5 and T6 respectively. On day 56, birds were randomly selected from each treatment
and slaughtered to evaluate the carcass yield and internal organs. The result showed that there were
significant differences in dressing percentage (DP) in both trials. Birds on T4 diet performed best in DP
(88.96% and 89.46%, respectively) in with and without enzyme fortified diets. There were significant
differences (P<0.05) in organ weights of broilers in both trials except the pancreas and gizzard of birds
without enzyme inclusion. The results obtained showed that full fat palm fruit meal can also replace maize
up to 40 — 50% in broiler diet for efficient production.
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Description of Problem

Poultry industry as a major source of
animal protein occupies a prominent position
of supplies to the citizens in Nigeria (1). In
developing countries, global trading of all meat
products as well as feed and related inputs has
led to a significant growth in poultry
(especially broiler chicken) production and
consumption (2).

According to (3), inadequate production
of feed and inadequate capital production are
the most important socio-economic constraints
affecting broiler production in Nigeria. Feed
represents the major cost of poultry
production. The constraints are led by scarcity
and high cost of feed ingredient such as maize
and soyabean (4). Maize is the most commonly

used energy source and the most predominant
feed grain used in poultry feed (5). Dietary
energy level is the main factor influencing feed
intake, as birds under normal circumstances eat
to satisfy their energy need. Since their energy
requirement is high, a reduction in the cost of
energy feed would translate to reduced cost of
feeding livestock. Hence, the need to search
for alternatives (6) to maize becomes
imperative.

One of such energy alternatives is palm
kernel fruit meal. According to (7) it can
partially substitute maize to reduce cost of
poultry feeds because it contains energy and
fatty acid. The use of full fat palm kernel meal
in the diet of broilers may offer some
advantages on account of its fat content being
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a concentrated source of energy and a means
of increasing the energy contents of diets (8,
9).

The addition of enzymes has shown to be
beneficial in poultry diets (10). Enzymes are
utilized in animal feeding to complement the
enzyme insufficiently produced by the animal
(amylases and proteases) and to provide
animal those enzymes not synthesized by them
(cellulase) (11). They have been shown to
improve performance and nutrient digestibility
when added to broiler diet containing maize
(12).

Therefore this research was carried out to
determine the effect of non-conventional feed
ingredient, full fat palm fruit meal, on the
carcass yield and internal organs of broiler
chicken.

Materials and Methods

Experimental Site: The experiment was
conducted in the poultry farm located at
Ekamba  Nsukara Offot, Uyo Local
Government Area of Akwa Ibom state.

Experimental Birds and Materials: A total
of one hundred and eighty (180) broiler chicks
of Hubbard F15 were purchased from a
reputable hatchery in the state. Ripe, fresh and
selected palm fruits were purchased from
Domita farms at Ekamba Nsukara Offot, Uyo,
Akwa |bom State, Nigeria. Other feed
ingredients were also purchased from the main
market (Akpan Andem Market) within Uyo
Metropolis.

Processing of Experimental Materials: The
processing of palm fruits meal was done with
the aid of a hammer mill situated within the
farm. Ingredients were individually measured
as specified in the feed dietary formula and
where necessary were ground individually and
floor mixed using shovel and hands.
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Experimental Diet: Twelve experimental
diets were formulated at starter and finisher
stages. Six diets were formulated with enzyme
inclusion (as first trial) and the other six
without enzyme inclusion in the diets (second
trial) (see Table 1 and 2). In both trials and
stages, treatment one (T1) was a control diet
with no inclusion of palm fruit meal (FFPFM)
and enzyme. Treatment two (T2) had 10%
FFPFM, while T3, T4, T5 and T6 had 20%,
30%, 40% and 50% FFPFM, respectively with
2 grams of maxigrain enzyme per 25kg of feed
(with enzyme inclusion). The experiment
lasted for 56 days.

Data Collection

Live weight was done on weekly basis.
At the eight week of the experiment, birds
were randomly selected from each of the
treatment and starved overnight to empty their
crops. Before carcass analysis, the final body
weight was taken before internal organ weight
was measured.

The birds were slaughtered by severing
the jugular wvein, exsanguinated, scalded in
warm water for about a minute, defeathered
manually, eviscerated and dressed to determine
carcass characteristics. Each part was
separately weighed using sensitive electronic
scale and expressed as percentage of dressed
weight.

Statistical Analysis

All data collected were statistically
analyzed using the analysis of variance
procedure of (13) and significant differences
between treatments means were assessed by
Duncan’s multiple range test of same package.
The two trials were analyzed separately in a
completely randomized design.

Results and Discussion

Table 3  presents the  carcass
characteristics of broiler finishers fed full fat
fruit meal with enzymes. Full fat palm fruit



Essien et al

meal with enzyme supplementation of birds on
T3 (2.00), T4 (2.00) and T5 (2.00) recorded
highest (P<0.05) dressed weight than those on
T2 (1.40) and T1 (1.60). The dressing
percentage was not significantly different
(P>0.05) between birds on T3, T4, T5, T6 and
T1 (control) (88.76, 88.96, 87.17, 85.98 and
86.40%, respectively). This observation is
contrary to reports of (14) who reported that
dressing percentage of birds linearly increased
with increasing levels of energy content.

There was no significant difference
(P>0.05) in the thigh, drumstick and wing and
this is similar to reports by (15) who reported
no significant difference for drumstick, wing
and thigh.

The breast and back percentages was
highest (P<0.05) for birds on T6 (24.03% and
17.03% respectively) while birds on T2
recorded the least values (14.86% and 12.58%
respectively). This finding is in accordance to
the reports of (16) and (17). They reported that
the addition of enzymes in broiler diets elicited
an increased breast meat yield. The neck
percentage was highest (P<0.05) for birds on
T4 (3.71%) which was significantly different
from the other treatments. The least was
recorded for birds on T3 (2.25%) which was
similar to those on T1 and T2 (2.35% and
2.51% respectively). Birds on T6 recorded
3.17% which was different from other
treatments.

Other factors noted to influence the
development of breast, neck and back cut are
gender, age, genetic factor and strains of
chickens.

Table 4 shows that internal organs of
broilers fed full fat palm fruit meal with
enzyme  supplementation.  There  was
significant differences (P<0.05) in all the
parameters measured. This finding was in
accordance to findings of (18). They reported
that high dietary energy levels in broiler feed
may have caused significant differences in
organ weights of broiler chicken. Birds on T2,

T4 and T6 recorded highest (P<0.05) gizzard
weight. The higher gizzard size may be related
to the higher dietary fibre content (19).

Omojola and Adesehinwa (20) however
reported that the inclusion of exogenous
enzyme in diet of broilers did not affect the
relative weight of gizzard, heart, liver and
spleen. This assertion was contrary to our
findings. The difference may be due to the
different type of ration, nutrient content, bird
breed, processing, environment and
management conditions.

In the second trial, the birds fed FFPFM
without enzyme recorded the highest final
weight and dressed weight as shown on Table
5. Birds on T4, T5 and T6 recorded 2.15kg,
2.00kg and 2.00kg respectively and were
significantly different from those on T1
(1.50kg). However, birds on T2, T3, T4, T5
and T6 were similar statistically. This finding
is similar to reports by (18) who reported that
the higher dietary energy resulted in higher
final weight and dressed weight.

The dressing weight and dressing
percentage of birds on T4 recorded the highest
value of 1.93kg and 89.46% respectively but
they were similar statistically with those on
T2, T3, T5 and T6 (1.50kg, 1.60kg, 1.70kg,
1.70kg vs 83.61%, 84.26%, 84.73% and
85.03% respectively. The least (P<0.05) values
were observed for birds on T1 (1.20kg vs
79.16kQ).

Birds on T5 recorded the highest values
for drumstick and wing (12.19% and 9.21%)
while least were for those on T6 (8.82% and
7.35%). The highest value for breast was
observed for birds on T4 (27.63%) while least
was recorded for those on T1 (15.74%).

The internal organ weights of broilers fed
full fat palm fruit meal without enzymes are
presented in Table 6. There was significant
differences (P<0.05) in the internal organ
weights of broilers for all the parameters
measured except for pancreas which was
similar statistically (P>0.05) across treatments.
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There is the likelihood that the high dietary
energy levels resulting from increasing levels
of FFPFM may have caused a significant
difference in the internal organs. This finding
is similar to reports (14). Birds on T2 recorded
the highest (P<0.05) in heart, liver, spleen,
caecum, gizzard and large intestine (0.94, 3.79,
0.27, 1.65, 3.94 and 1.61% respectively.

Conclusion and Applications

1. The inclusion of full fat palm fruit meal
improved carcass characteristics and
internal organs even up to 50%.

2. However, the use of full fat palm fruit
meal can serve as an alternative source of
energy for broiler production as evident
from this study.
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Table 1: Ingredients composition of Experimental starter diets (with or without enzyme)

Ingredients L T2 T3 T4 T5 T6
Maize 58.45 48.45 38.35 28.45 16.00 13.00
Soyabean meal 32.20 32.20 32.20 32.20 34.65 30.35
Palm fruit meal 0.00 10.00 20.00 30.00 40.00 50.00
Fish meal 5.00 5.00 5.00 5.00 5.00 5.00
Bone meal 3.45 3.45 3.45 3.45 3.45 3.45
Salt 0.20 0.20 0.20 0.20 0.20 0.20
Methionine 0.25 0.25 0.25 0.25 0.25 0.25
Premix 0.25 0.25 0.25 0.25 0.25 0.25
Lysine 0.20 0.20 0.20 0.20 0.20 0.20
Total 100.00 100.00 100.00 100.00 100.00 100.00
Nutrient Composition (calculated)

Crude protein 23.81 23.36 23.54 23.64 23.81 23.21
Crude fibre 3.74 4.80 5.87 6.94 7.94 8.90
Ether extract 3.85 8.92 13.99 19.07 24.04 2940
ME (Kcallkg) 2931.06 3226.14 3519.51 3919.74 4032.49 4569.50

Maxigrain enzyme = 100g/tonne of feed

Premix to provide the following per kg of feed: vitamin A, 12,000,00 1U; vitamin D3, 2,500,001U; vitamin
E, 20,000iu; vitamin K3, 2000mg; vitamin B1, 2000mg; vitamin B2, 5000mg; vitamin B6, 4000mg;
vitamin B12, as Niacin, 30000mg; pantothenic acid, 11000mg; folic acid, 1500mg; biotin, 60mg; choline
chloride, 220,000mg; antioxidant, 1250mg; manganese, 50,000mg; zinc, 40,000mg; iron, 20,000mg;
copper, 3000mg; iodine 1000mg; selenium, 200mg; cobalt, 200mg.
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Table 2: Ingredients composition of Experimental finisher diets (with or without enzyme)

Ingredients (0%) (10% (20%) (30%) (40%) (50%)
T T2 T3 T4 T5 T6
Maize 68.74 59.34 52.50 4210 33.71 24.31
Soyabean meal 20.26 79.66 16.50 15.90 15.29 14.69
Palm fruit meal 0.00 10.00 20.00 30.00 40.00 50.00
Fish meal 5.00 5.00 5.00 5.00 5.00 5.00
Bone meal 5.00 5.00 5.00 5.00 5.00 5.00
Salt 0.25 0.25 0.25 0.25 0.25 0.25
Methionine 0.25 0.25 0.25 0.25 0.25 0.25
Premix 0.25 0.25 0.25 0.25 0.25 0.25
Lysine 0.25 0.25 0.25 0.25 0.25 0.25
Total 100.00 100.00 100.00 100.00 100.00 100.00
Nutrient Composition (calculated)
Crude protein 19.00 19.00 18.00 18.00 18.00 18.00
Crude fibre 3.24 4.28 5.23 6.28 7.32 8.37
Ether extract 3.84 8.92 14.01 19.08 24.16 33.87
ME (Kcal/kg) 2993.55 3296.42 3625.20 3928.07 4231.05 4533.92

Table 3: Carcass characteristics of broilers fed full fat palm fruit meal with enzymes

Parameters T T2 T3 T4 T5 T6 SEM
Final live weight (kg) 1.8520 1.70° 2.252 2.252 2.302 2.1020 0.14
Dressed weight (kg) 1.600c 1.40c 2.00a 2.00a 2.002 1.8020 0.11
Dressed percentage (%) 86.402 82.66° 88.762  88.962 87.172b 85.982t  1.40
Thigh 11.18 1047 10.51 9.75 11.28 10.31 0.58
Drumstick 11.19 11.56 10.79 10.66 10.23 11.10 0.63
Wing 8.46 7.91 8.04 8.03 8.06 7.38 043
Breast 15.39¢ 14.86¢ 18.850c  20.8120 16.670¢ 2403 129
Back 13.14<d 12.58d 15.650  14.34c 13.34cd 17.032 042
Neck 2.354 2.5 2.254 3.712 2.79¢ 317 0.12

a,b,c,d means with different superscripts are significantly different (P<0.05)

Table 4: Internal organs of finisher broilers Chicken fed full fat palm fruit meal with enzymes

Parameters T T2 T3 T4 T5 T6 SEM
Proventriculus 1.252 0.77¢ 0.76¢ 1.03> 1.12e 0.60d 0.05
Heart 0.872 0.46d 0.73v 0.59¢ 058¢ 0.61¢ 0.03
Liver 3.282 2.58p 3.1 3.13 2.962 2.57° 0.11
Shank 4.872 4.62° 4,520 3.64¢ 4.490 3.39d 0.07
Spleen 0.222 0.14¢ 0.16¢ 0.252 0.16¢ 0.16¢ 0.01
Caecum 1.242 1.13¢ 1.12¢d 1.03d 1.972 0.63¢ 0.03
Pancreas 0.390 0.37° 0.32¢ 0.38v 0.452 0.21d 0.01
Small Intestine 5.91b 5.882 7.262 3.29¢ 5.71p 2.40d 0.25
Large intestine 1.87¢ 2482 0.93f 1.05¢ 2.320 1.19d 0.02
Gizzard 2.47¢ 3.322 2.84p 3.222 2.35¢ 3.242 0.09
Bile 0.112 0.06° 0.05b 0.11a 0.060 0.06b 0.00
Lung 0.74bc 0.71¢ 0.822 0.76b 0.58¢ 0.644 0.01

a,b,c,d,e,f means with different superscripts are significantly different (P<0.05)
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Table 5: Carcass characteristics of finisher broilers chicken fed full fat palm fruit meal with
enzymes

Parameters (0%) (10% (20%) (30%) (40%)  (50%) SEM
L T2 T3 T4 T5 T6
Final live weight (kg) 1.500 1.8020 1.9020 2,152 2,002 20.002 0.14
Dressed weight (kg) 1.20P 1.50a0 1.6020 1.932 1.70a  1.702 0.14
Dressed percentage (%) 79.16°  83.61®  84.26% 89.468  84.73 8503  2.68
Thigh 8.17¢ 11.912  10.85% 11282 969 1099  (0.44
Drumstick 11.892 11432 9352 9.36° 8.82>  8.820 0.48
Wing 8.242bc g 8Qab 6.86° 7.763c  7.350c 73500 0.48
Breast 15.74¢  23.59>  19.54¢ 2763  20.03c 20.03¢ 0.85
Back 1262¢  18.672  13.40 14.26c  16.43°> 16.43° 0.46
Neck 4132 3.152 3.422 3.08° 3978  3.97% 0.30

a,b,c,d means with different superscripts are significantly different (P<0.05)

Table 6: Internal organs of finisher broilers Chicken fed full fat palm fruit meal without

enzymes
Parameters (0%) (10% (20%) (30%) (40%) (50%) SEM
T T2 T3 T4 T5 T6

Proventriculus 2.04a 1.300 1.03¢ 0.744 0.84¢cd 0.89cd 0.07
Heart 0.55¢d 0.94a 0.690 0.620c 0.66° 0.53¢ 0.02
Liver 3.652 3.792 3.09pc 2.78¢ 3.158be 2.93¢ 0.20
Shank 4.5Qpc 5.17eb 4.45b° 3.69¢ 5.462 4.16¢ 0.25
Spleen 0.150 0.272 0.14bc 0.12¢ 0.150 0.15b 0.01
Caecum 1.19¢ 1.652 1.42° 0.88¢ 0.84¢ 0.81¢ 0.04
Pancreas 0.27¢ 0.46 0.45 0.24 0.44 0.35 0.07
Small Intestine 3.02bc 3.94a 3.230c 3.330c 3.18bc 2.79¢ 0.17
Large intestine 5.402 4180 5.872 3.30° 3.920 3.450 0.35
Gizzard 1.17° 1.612 1.11b 0.71c 1.16P 1.22b 0.04
Bile 0.09pe 0.110 0.14a 0.80¢ 0.09pe 0.09pe 0.01
Lung 0.68bc 0.92eb 0.69abe 0.64¢ 0.872be 0.932 0.07

a,b,c,d means with different superscripts are significantly different (P<0.05)
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