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Abstract
This study was conducted to evaluate the effecEutifFat Palm Kernel Meal (FFPKM) on growth perfance
and carcass characteristics of broiler chicks. tAltof 120 one-day-old broiler chicks of the ANAO@D strain
were assigned to 4 experimental groups in a coelgleandomised experimental design and fed graeeeld
(0%, 5%, 7% and 9%) of FFPKM as partial replaceni@nmaize for seven weeks (42 days). The experiaten
groups, which were designated as Treatments A, #8)dD respectively were further replicated thiees with
10 birds per replicate so that each group hada 66t30 birds. Treatment A, which contained 0% KNPor
100 % maize served as the control. Growth paraséseerage final live weight and average daily Wweggin),
average daily feed intake and feed conversion raéice determined. On day 56 of the experiment.etiieds
per treatment were randomly selected from eacheféplicates, starved overnight and slaughterexatuate
carcass characteristics. Internal organs sucheagittzard, spleen, thigh, shank, breast, wingsk,negunum,
lung, drum stick, pancreas, heart, liver, duoderand kidney were removed and grossly examined fgr an
pathological changes. The results showed that tvaea significant difference (P<0.05) in the agerdinal
live weight, average daily weight gain and averdagity feed intake in the broiler chicks. In bira=ifwith diets
containing FFPKM up to 9%, average daily live weighin was significantly increased. By contrasirage
daily feed intake was significantly decreased wittreasing levels of FFPKM in the ration. Consedlyefieed
conversion ratio was markedly altered in birds ngng 9% FFPKM in the diets. Birds in the contrabgp (0%
FFPKM) and 5% FFPKM were less efficient in feedytin, and significantly (P<0.05) different fromatments
C (7% FFPKM) and D (9% FFPKM). There was significdifference (P<0.05) in organ weights (gizzard,
spleen, thigh, shank, breast, wings, neck, jejunlumg, drum stick, pancreas, heart, liver, duoderamd
kidney) and some cut parts between the experimeadl control groups. There was considerably high
abdominal fat deposition in the dressed carcadwaifers fed FFPKM, which was prominent in the giats
compared to the control group. These results stiggas Full Fat Palm Kernel Meal can replace maipeto
10% in broiler diets without any adverse effectsgpowth and carcass qualities, and could marginatuce
feed cost in broiler production.
Key words: Full Fat Palm Kernel Meal, Body weight gain, Feethke, Carcass characteristics, Broilers, Organ
weight, Gizzard.

Introduction

Despite her teeming human and abundant naturalimess, the intake of protein of animal origin ofarerage
Nigerian still remains below the normal intake d&gkhead/day as recommended by FAO/WHO (Okuneye,
2002). The protein intake of an average Nigerias baen within the region of 53.8g of which, only 6-
8.4g/head/day is of animal origin (Egbunike, 19%ftpiler meat provides an essential means of anpratein
production that can close the gap in the nutrifior@eds of Nigeria and several other developingnt@s.
However, the increasing cost of conventional fedfistcontributes considerably to the low level @iiraal
protein intake in Nigeria (Teghat al.,1995) as feed cost is presently very high, acdongrior up to 60 — 70 %
(Larry, 1993) or 75 — 85 % (Oruwaset al, 1995) of the total cost of poultry production end\Nigerian
economic conditions compared to 50 — 70 % in depedocountries (Thackie and Flenscher, 1995). It is
therefore exigent to exploit practicable meanseafucing feed cost with a view to produce cheapedymts
without adversely affecting profits.

Since energy sources alone constitutes 45 — 60 %nished feeds for monogastric animals (Tewe and
Egbunike, 1992) and birds eat to satisfy their gnaequirements (Sibbald, 1982), they representntiost
expensive component in Nigerian poultry feeds githencurrent high cost of grains. Conventional fgegins
such as maize, groundnut and soyabeans, are laple $or millions of humans throughout the devaigp
world, particularly in the countries of sub-Sahardrica. There is high competition for maize froheethuman
food and the livestock feed sectors being a goadcsoof energy, which raises its price and makdgfitult for

the poorest and most vulnerable people to consdiis. developmental problem is of particular concarn
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relation to intensive poultry production systermswihich the ration may comprise maize at up to 0qent.
The competition between human and animals for maizr the year has placed additional cost constah
scarcity on its continued used in poultry dietsqfge and Sese, 2012). Thus, the need to reducectestchas
necessitated investigations of several novel momd materials that are cheaper, non-competitivé @eadily
available for possible incorporation into animahrcularly poultry) feeds as replacements for there
expensive conventional sources (Siddhuraju et2@01; Oloredeet al, 2002) and promote their widespread
adoption in developing countries.

The Oil palm Elaeis guineensidacq.) is one of Nigeria’'s most important foodpsiowidely distributed in the
tropical rain forest of Southern Nigeria. It is arsatile tree crop with almost all its parts beursgful and of
economic value. The nut of the oil palm is usualigcked to release the endosperm (kernel), whiéhrish
source of energy due to the oil it contains. Paétmi&l cake, which is a by-product of palm kernékatraction,
has the potential of supplying major quantity oéegy in poultry diets (Palanival and Purushothan2q9)
because of their low pricing and availability ingdria. Palm kernel cake generally contains 17 - ptétein, 10

- 17% crude fibre; 4 - 5% ash and ether extraatembf 0.7 - 0.9% depending on the efficiency béatraction
from the kernel (Nwokolo et al., 1977; Onwudike 8869 Although, the use of palm kernel cake in teedf
industry is mainly limited to the ruminant sect@chuse of its high fibre and low energy contemsssuiccessful
utilization in the diets of broilers, layers andcéb chicks have been documented severally in tilega
(Onwudike, 1986; Onifade and Babatunde, 1998; Abang Uchendu, 2005; Ugwuem¢ al, 2005; Sundwet
al., 2005; Akpodiete, 2007). However, the focus & tnesent study is on whole unextracted or FullAzdn
Kernel meals (FFPKM).

Full Fat Palm Kernel meals, which contain about 8% DM of oil (fat) and therefore has a high gremergy
content (28.9 MJ/kg DM), have been found to be é&ualde alternative ingredient for increasing the
metabolisable energy levels of broiler diets bamedoybean meal or maize grain (Oruwari et al. 6198ckson
and Zumbadd 996; Vargas and Zumbado 2003). The use of FFPKMardiet of broilers may also offer some
advantages on account of its fat content beingreexdrated source of energy, and a means of innge#se
energy content of diets (Pestial 2002; Salmat al 2007). Other benefits include decreased dustiokEfeeds
and lubricant for equipment in feed mills (Firmah al 2008). The economic incentive arising from the
favourable cost of Palm kernel in Nigeria relatteecereals and most other oilseed products, togetiib its
ever increasing global production (Shahidi, 199eall as its considerable potential as a sourdmtf protein
and dietary energy source also tend to promoténdseased use in animal feeding. There is no ploddis
information on the use of FFPKM in place of maipe lbroilers. The objective of this study was theref to
determine the effect of feeding graded levels df Fat Palm Kernel meals as an alternative eneogyce on
the growth performance and carcass characteristiosoiler chicks.

Materials and M ethods

L ocation of experiment

This study was conducted at the Teaching and Relséam, of the Niger Delta University, Wilberforégdand,
which is situated within the hot and humid tropiah forest zone in Southern Nigeria.

Experimental diets

The palm kernel product obtained from the BayelabnPLimited, Yenagoa, Nigeria, comprised Full-Fair®
Kernel (FFPK), which were crushed with the hammaék afthe feed mill to pass through a 2.5 mm sardeoss

of oil during the process was small, and the Fall4Falm Kernel Meal was incorporated into a baslat the
expense of maize at the rate of 5%, 7% and 9%etadi treatments designated as B, C and D respéctiv
Treatment A, which served as the control diet doeth 0% FFPKM or 100 % maize. The ingredients and
nutrient composition of the experimental dietsanesented in Table 1.

Experimental Birdsand M anagement

The experimental diets were evaluated using onereainand twenty (120) day old broiler chicks of AN¢AK-
2000 heavy strain, purchased from Zartech hatchemivision of Zartech Farms, Ibadan, Nigeria. s
were stabilized in the brooding room and fadl libitum with 24 % crude protein commercial broiler starter
ration for a one-week acclimatization period a#ierival from the hatchery prior to the commencenwnthe
experiment, and thereafter transferred to the mgapens. The birds were randomly allocated to the {4)
dietary treatment groups so that each group hathhdf 30 birds. Each group was further replicatege times
with 10 birds per replicate in a Completely Randzadi Design (CRD).

The chicks were brooded and reared in a open-sidddventilated deep litter house constructed vettid
dwarf walls and wire gauze erected from the topvalis up to the roof of the building to protect thieds from
predators and allow free flow of air. The house wasditioned into 12 pens measuring 1 x 3 m eadhth&
pens were thoroughly washed and disinfected padhé arrival of the birds. The floor of all thense which
was concrete, was covered with wood shavings ua tbickness of about 4-5 cm. Chick feeders andkchic
drinkers were placed at central positions on tberflin each pen. Kerosene stoves and incandestzaitie
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bulbs of 200 watts were also placed in each op#reto provide supplemental heat for the youngkshidfter 3
weeks, the stoves were removed while the electidissbwere retained to supply light during the nigburrs. The
birds were subjected to standard broiler chick rgan@ent procedure, which included routine vaccimetio
against Newcastle and Gumboro disease administeratithe birds within the first three weeks.

Experimental procedur e and data collection

The experiment diets and water were providddibitumthroughout the seven weeks (49 days) duratiomef t
feeding trial. The feed intake was determined leydifference between the feed supplied and theledt in the
feeding trough after 24hrs. Initial body weightsioé birds were taken on replicate basis at theé atatudy and
thereafter at the end of each period of seven dhgshirds were weighed individually to determiralip weight
gain. Feed conversion (feed to gain ratio) was emgsntly derived. At the eighth week of the expeninthree
birds were randomly selected from each of the capis and starved overnight in order to empty ttreips. The
birds were slaughtered by severing the jugular ,vexsanguinated, scalded in warm water for abautraute,
defeathered manually, eviscerated and dressedtéontiee carcass characteristics. The gizzard, spkiggh,
shank, breast, wings, neck, jejunum, lung, drumkstpancreas, heart, liver, duodenum and kidneyewer
removed and grossly examined for any pathologit@inges. Each cut-up parts and organs were separatel
weighed using a sensitive electronic scale andemgad as a percentage of dressed weight.

Proximate and statistical analyses

The proximate analysis to chemically evaluate th&itional potential of the FFPKM and experimendits
was determined by the methods of AOAC (2002). Atlen data were subjected to one way analysis danee
(ANOVA) in a Completely Randomized Design (CRD), twe method of Steel and Torrie (1980) and where
significant differences were indicated, the meaersewseparated using Duncan’s Multiple Range Tegh¢Bn,
1955).

Results and Discussion

The results of calculated and proximate composibibtihhe experimental diets and Full Fat Palm KeMeél are
presented in Tables 1 and 2 respectively. The gadve quite comparable to each other. The inclusiagraded
levels of FFPKM in replacement of maize in the ekpental diets resulted in increasing metabolisalergy
levels and ether extract levels, which was probdhly to unextracted oil in the FFPKM. A marginatidase in
feed cost per ton was also evident with decredsivg of maize in the diets as maize was more esigerthan
palm kernel. Data also showed increase in crude fibntent with increasing levels of FFPKM in thetsl.

There was reduction in average daily feed intakh Wwicreasing levels of FFPKM, especially at 9%eleof
inclusion, which was significantly (P<0.05) lowdranh the control diet (Table 3). The decreasinganedaily
feed intake observed in the birds in this study rhaydue to the increasing fat and dietary energgldein
treatments B to D (Table 1) resulting from the mntipnate increase in FFPKM. In most research cotatlion
poultry feeding, chickens are not only especialipsitive to dietary energy concentration as thgusadheir
feed intake to achieve their energy requirementst(®t al, 1982; NRC, 1994; Leeson et al., 1996); they are
also easily affected by the fibre content of thedf¢Yaakughet al, 1988; Rougiére and Carre, 2010). These
workers had reported that diets high in energy fédmeé reduce feed consumption and digestibilitytted diet.
This may be the case with results of the presemtlystwhere graded levels of FFPKM increased the
metabolisable and crude fibre content of the diet® results therefore showed that the broilere lihe ability

to reduce feed consumption with the increasing FAR&vel. The increase in average daily feed intakehe
birds in the control group was probably an attedmptthe birds to consume sufficient energy for opiim
performance (Tooci et al., 2009). However theseenlagions seem at variance with Sundu et al., (RO0®
stated that the feed intake of birds fed on a gadmel meal-based diet was usually higher thandhatmaize-
based diet. A study by Onifade and Babatunde (188R) indicated that the passage rate of digestadiét
containing 20% palm kernel meal was faster thahdha diet containing maize offal or brewers’ drigrains,
resulting in higher feed intake.

The results also showed that birds that consumed(@¥trol), 5% and 7% FFPKM diets had comparable
average final live body weight values and theseewewer (P<0.05) than the average final live bodight
value of birds that consumed the 9% FFPKM diet. iflmdusion of FFPKM thus did not negatively affébe
growth of broiler chickens. The results agrees wliid reports of Okeudet al (2005; 2006) and Sundat al.
(2005) who reported that body weight gain of bifeld 30% palm kernel meal diet increased by 2% dher
body weight of birds fed maize-soy diets. It coalgo be deduced from this result that high dietargrgy level
concomitant with increasing levels of FFPKM sigedfintly increased average live body weight gain. Sdme
conclusion was reached by Greenwaidl. (2004) as they found that birds fed 3200 Kcal ME /Kg died
greater live body weight gain than those fed 30%@lKME/kg diet. Nahashoat al. (2005) also stated that
French guinea broilers fed 3100 and 3150 Kcal MHlieg exhibited significantly greater live body @bt gain
than those fed 3050 Kcal ME/kg diet.
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The Feed conversion ratio (FCR) indicated significdifference (P<0.05) between the treatment means.
Treatments A and B were less efficient in feed asngand significantly (P<0.05) different from tteeents C
and D, which suggests that live weight gain inceelai$ dietary energy intake increased proportioyatgth
other nutrients. Leesoet al. (1996) and Nahashaeat al. (2005) also reported that feed conversion signitiga
improved with increasing energy level (3200 Kcal &iEdiet) during the finishing period of broiler icks.
Dietary energy content must thus be specified tovtaim the proper ratio of protein to energy sa thiads can
consume an adequate amount of protein to obtaimopt performance. A major objective to reduce feed
consumption per unit of meat produced by raisirg etabolisable energy with increasing level of IKMP
(fat) in the diets was thus achieved in this studjith increasing dietary FFPKM (fat) levels the dee
consumption was decreased and broiler grained meight as compared to lower dietary FFPKM (fatkelev
The dress weights and cut parts of the carcaserasmiage of the dress weight are shown in tabldd broiler
eviscerated weight was significantly higher (P<0.0btreatment D compared to the other treatmentsthis
was due to the higher final live weight Howevere ttarcass yield was not significantly different agdhe
treatments. Relative weights of all organs founthis study were consistent with the findings ofrtéandezet
al. (2004), Huanget al (2009) and Havenstegt al (2003). There was significant difference (P<0.D5drgan
weights (gizzard, spleen, thigh, shank, breastgsimeck, jejunum, lung, drum stick, pancreas, thdiger,
duodenum and kidney) and some cut parts betweegriexgntal and control groups. Therefore, it is lijkéhat
the high dietary energy levels in the present stedulting from increasing levels of FFPKM may haeeised a
significant difference in carcass characteristi€his finding is similar to reports by previous rasghers
(Okeudo et al, 2005; Olorede and Alayande, 199®)zd8d weight as a percentage of dressed weightrd$é
linearly increased with increasing levels of FPKMthe diets, consistent with the effect of incregstrude
dietary fibre intake. Onwudike (1986) showed thapalm kernel meal dietary fibre content increasgzizard
weight of broiler chicks also increased. There wassiderably high abdominal fat deposition in thiesded
carcass of broilers fed FFPKM compared to the cbrgroup. The fat deposition was prominent aroumel t
gizzard (Plate 1) and it was also observed thatigisees of the slaughtered birds fed varying EwéIFFPKM
were soft and oily. Similarly, Ayorinde (1994); lsmmn et al. (1996) and Rajwet al. (2004) found that the
percentage of abdominal fat was significantly iased as the dietary energy level increased. Shaivasd
Panda (1991) confirmed that fat content of wholea&ss was significantly increased with increasingrgy
content of diet. However previous studies (Zantrale 2006) had reported a decrease in fat depo#lie body
of broiler chicks fed vegetables and fruits.

Feed cost per bird and feed cost per<kg (N) inptlesent study were significantly higher in the colntliet than
in the FFPKM containing diets (Table 3). Feed qustbird thus decreased with increasing leveBRFKM in
the diets in spite of the higher average daily Weigpin observed. This is not surprising followitg marked
difference in prices between maize and palm kemigh maize being at least 4 times more expengiaa palm
kernel. Although it is much cheaper compared tozmavery little FFPKM is used by the poultry prodtin
Nigeria. According to Waller (2007), the use of aper feed can reduce broiler performance and dignoauce
maximum margin. As nutrient level increased, feasstcper bird also increased. Improvement in bird
performance from better feed also increased revefroen the birds. Thus, the most economic optionds
always to reduce feed cost by using cheaper fagddients.

In conclusion, the present study suggest thatdmoitan be reared on ration containing up to 10RKRF in
partial replacement of maize without any adversects on growth performance and carcass charatiterisf
the birds, and also improved feed cost per bird #ggeed with Mierlinaet al. (2007); McGill and Parker,
(2010). Full fat Palm kernel meal has no anti-tiiatmial factors and thus can be beneficially inctlidte the diet
of broilers. However, the use of FFPKM in the diein be maximized provided that the diet is balanced
particularly in amino acids and metabolisable epegince its inclusion up to 9% did not have a tiegeeffect
on body weight of broilers, this may encourage faisnand the poultry industry, in palm kernel nm@alducing
countries to use more of this ingredient in comianations due to its cost effectiveness and (bi#syi to
reduce environmental problems.
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Table 2: Proximate Composition of Full Fat Palm Kernel Meal

Constituents Composition
M oisture content (%) 9.34 £ 0.57
CrudeProtein (%) 11.26 + 0.62
Fat (%) 54.74 + 0.52
CrudeFibre (%) 13.38 + 0.66
Ash (%) 3.41+0.57
*M etabolisable energy (K cal/kg) 6400

* Source: Oruwari €t al., 1996

Table 3: Performance of broiler chicken fed graded levels of Full Fat Palm Kernel Meal in replacement of Maize.

Parameters

Dietary treatment groups

Average [nitial Live weight (g)

Average Final Live weight (g)

65.20 £ 20,42

1505800 + 1.17

68.60 £ 21.06

1514550 £ 0.76

Average Daily Weight gam {g) 29460 + 1,63 28,500 + 2.10
Average Daily Feed intake (g) 23,82 + 1.60 31,054 + 243
Feed Conversion ratio 2850+ 0.35 27043

Feed Costf Bird (M) 11987+ 3.22 118.25 £ 4.43
Feed Cost /Kg (M) 79.38 78.31

5040+ 13.07

1524 500 £ 0.41

28,950 + 273

30.55% + 2.33

271+ 102

11576 £ 1.97

T6.16

6540 £ 1958

160413+ £ 0.89

31422+ 149

79.30: £ 1.07

258 £ 096

11744 £ 322

73.51

abs Weans within rows with different superscripts are significantly different (P< 0.05)
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Table 4: Carcass characteristics of broiler chicks fed graded levels of Full Fat Palm Kernel Meal in
replacement of Maize

Dietary treatment groups

Parameters
A B C D

Liveweight (g) 1611.59 + 49.97 1528.81 + 87.44 1@31+ 39.77 1728.47 £ 76.42

Dressed Weight (g) 1346.00 + 46.29  1370.00 + 74.481386.00 + 26.53  1410.33 +51.51

Carcass yield (% LW)  83.8% 254 89.62 + 4.54 84.55+ 1.51 81.50+ 4.56
Cut Parts (% DW)

Gizzard 4.98+0.12 5.18+0.02 5.26+0.10 5.22+0.12
Spleen 1.8%5+ 0.09 1.7%+0.05 1.68+0.08 1.68+0.1
Thigh 15.16 + 0.47 14.63+ 0.06 14.4% + 0.25 14.29+0.48
Shank 6.82+ 0.27 6.42+0.14 6.27+0.28 6.31+0.24
Breast 18.03+ 0.32 17.7¥+0.01 17.58+0.13 17.38+0.33
Wing 14.02+0.12 13.98+0.08 13.8%+0.01 13.78+0.12
Neck 6.17 + 0.05 6.06 + 0.06 6.13 +0.01 6.10 £0.0
Jejunum 3.47£0.18 3.49+0.16 3.62 +0.03 3.8217
Lung 2.02 +0.05 1.90 + 0.07 1.99 + 0.02 1.91 460.0
Drum stick 12.98+ 0.35 12.62+0.01 12.43+0.2 12.27+0.36
Pancreas 1.6% 0.07 1.51+0.07 1.58+0.02 1.52+0.04
Heart 2.05 + 0.04 1.98 + 0.03 1.97 £ 0.04 1.99020.
Liver 3.37+0.28 3.57+0.08 3.68°+0.03 3.92+0.27
Duodenum 2.77+0.19 2.96°+0.06 3.14+0.18 2.84+0.12
Kidney 2.03+0.02 1.98 +0.03 1.97 +0.04 1.99.620

abfveans within rows with different superscripts aigngicantly different (P< 0.05)
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Treatment A (0 % WPK - Control

Treatment B (5 % WPK)
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Treatment C (7 % WPK) Treatment D (9 % WPK)

Plate 1. Photograph showing fat deposition around thesgizin the WPK diets relative to the control
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