
Pertanika.J. Trap. Agric. Sci. 23(1): 37 - 41 (2000) ISSN; 1511-3701

© Universiti Putra Malaysia Press

Niacin Requirement of Broilers Fed on a Diet Based
on Maize-Paw Kemel Meal

R. A. OLOYO

Departrnent of Science Laboratory Technology
Federal Pol:ytechnic, P. M. B. 50 flaro

Ogu,n State, Nigeria

Keywords: Niacin, maize-palm, commercial chicks

ABSTRAI{

TUfu,h handang yang sarna dipenuhi dengan anak-anah ayarn kornersil berusia 25 hart dibert rnahanan ber:salai
berasaslwn rnahanan sarnpingan hern.el~jagu,ngpalrna dengan paras niacin yang berubah-u.bah supaya catuan
m.ernpu:nyai15.0, 22.5, 30.0, 37.5, 45.0,52.5 dan 60.0 rng niacin per hg.Perawatan berjalan selarna 42 hari.
Kiputusannya bergantung pada pertarnbahan berat, pengambilan makanan, penggunaan nitrogen yang ketara,
tenaga metabolisme, kalsiurn dan posporus sma ciri-ciri karkas. insiden dermatitis dan kecacatan kaki
rn.enunjuklwn bahawa paras diet niaci.n 37.5 mg/kg mencukupi untuk m.enghasilkan penggunaan nutrien yang
baik, mengoptirnu:m prestasi pengeluaran dan untuk penjagaan kesihatan.

ABSTRACT

Seven duplicate floor pens with 25 day-old cornrnercial chicks were fed a practical type of broik",.diet based on
maize-palmkernel meal supplemented with varying levels of niacin so that the rations had 15.0, 22.5, 30.0, 37.5,
45.0, 52.5 and 60.0mg of niacin per' kg of feed. The treatments were maintained fur a peri.od of 42 da)Js. The

res'Ldtsbased on liveweight gain, feed intake, apparent utilisation of nitrogen, metabolizabl.eenergy, calcium and
phosphorus and carcass characteristics, and the incidence of dermatitis and leg diformities showed that dietmy
niacin level of 37.5 mg/hg feed was adequate for achieving good nutrient utilisation, optirnising productive

. performimee and for maintaining good health.

INTRODUCTION

In the Nigerian feed industry, palm kernel meal
(P~(M)isnow widely being used in lieu.of ground-

'I; .nut cake (GNC) due to the high cost and in ad-
equcite supply of the latter. The use of PKM as
a substitute for GNC, causes problems on micro­
nutrknt requirement of birds due to its charac­
teristically·high fibre content and relatively
poorer amino acids bioavailability (Nwokolo et

al. 1977;oioyo 1991; Best 1993). In this regard,
niaCin requirement of birds present a rather
special problem when fed on PI{M-based ra­
tions, especially since it has been established
that the vitamin requirement is a function of
composition and bioavailability of amino acids
of the' diet (Leeson 1988). Since maize/PI{M
play an important role in poultry feed formula­
tion in. Nigeria, it was felt necess;uy to estimate
the niacin required for optimum productive

performance of broilers fed on rations having
dlese in.gredients.

MATERIALS AND METHODS

A practical ration based on maize-PI{M was for­
mulated (Table 1), analysed for niacin content
by the method of Association of Vitamin Chem­
ists (1966) and then supplemented with feed­
grade niacin (LONZA, Switzerland) such that
the experimental diets contained 15.0, 22.5, 30.0,
37.5, 45.0, 52.5 and 60.0 mg of the vitamin per
kg of ration. Each diet was given to a duplicate
group of 25 day-old commercial broiler chicles
(i.e., 50 birds per treatment) for a period of 42
days. Experimental chicks were housed in 14
deep litter pens, each of 5.5 m2 floor area
covered with dry-wood shavings litter. Feed and
water were provided in a trough feeder and two
4-litre drinkers and brooding was carried out
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using 200-WTungsten filament lamp. Through­
out the period of experimentation, feed and
fresh clean water were offered at all times, and
routine vaccinations were administered.

*Vitamin/mineral premix supplied the following vita­
mins and mineral elements per kg of feed: Vito A,
1200 IU; Vito D, 2500 IU; Vito E, 10 IU; Menadione
sodium bisulphite (Vit. K), 1.5mg; Vit. El, 2.5mg; Vit.
B2, 5mg; Choline chloride, 500mg; Calcium D-pan­
tothenate, 10mg; Vit. B6, <hug; Vit. B12, 0.02mg;
Biotin, 0.2mg; Iron, 50mg; Manganese, 150mg; Cop­
per, 2.5mg; Zinc, 45mg; Cobalt, 0.2mg; Selenium,
0.08mg; Iodine, 1.4mg.

The chicks were weighed in.dividuallyat the
commencement of the experiment (i.e. at day­
old) and weekly thereafter until they were 6
weeks when the trial was terminated. Weekly
records were kept 'of feed intake, weight gain,
feed efficiency (gain/feed intake) and per cent
incidence of dermatitis and of leg bone deformi­
ties.

In the last three weeks of experimentation,
IIletabolic studies were conducted on 4 replicate
samples ofexperiinental chicks randomly se­
lected from each group (i.e. 2 birds/replicate/
treatment) at the beginnu1.gof the fourth week.
In accordance with the total collection proce­
dure, excreta were collected daily [rom each
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RESULTS AND DISCUSSION

Establishment of niacin requirement of broiler
chicken could be' undertaken using synthetic
diet, but the use of experimental ration formu­
lated with actual feed ingredients would be ben­
eficial for practiCalapplication. Studies by Childs
et al. 1952;Fisher et al. 1955;Patterson et al. 1956
,md NRC 1984revealed tl1.at18-33mg niacin/kg
of purified diet containing adequate amounts of
tryptophan (0.14-0.24%)was required by chicks
for normal growth and prevention of deficiency
symptoms, whereas higher amounts of the vita­
min (30-100 mg/kg feed) were needed by the
chicks when fed practiCal rations (Fisher et al.
1955; Czarnecki et al. 1983 and Waldroup et al.
1985). Variation in the vitamin requirement of
birds/ and or supplementation levelswas due to
the types of ingredients used in the diets, niacin

treatment group on 14 successive days during
the fifth and sixth week for nutrient analysis.
Feed and excreta were analysed for nitrogen
and phosphorus (AOAC, 1980) and calcium
(Perkin-Elmer Inc., 1973). Gross energy values
were determu1.edwith a ballistic bomb calorim­
eter and apparent metabolizable energy values
of diets were calculated. Apparent retention of
nitrogen, phosphorus and calcium was calcu­
lated based on the difference between the
amount of the constituent in the diets and ex­
creta samples collected.

At the end of the experimentation, 4 repli­
cate samples of birds were selected from each
tTeatment group (i.e. 2 birds/replicate/treat­
ment) in the floor pens. They fasted for 6 hours,
after which they were weighed, slaughtered and
dressed for carcasscharacteristic evaluation. The

carcasseswere weighed and dressing percentage
calculated. The abdominal fat pad was carefully
ex<;isedand weighed. Bones in the carcasses
werecar.t;fully removed and the edible meat was
separated. Care was ta.ken to prevent loss of
meat to the bones. Every effort was made to
dress all the carcasses as identically as possible.
Total edible meat and total bone from each of
the carcasses were weighed and the meat to
bone ratio was calculated. Meat and bones were
also expressed as percentages of carcass weights.

All dataobtau1.ed in the study were sub­
jected to analysis of variance (Steel and Torrie,
1960) andsignilicantly different treatment means
were compared using the multiple range test of
Duncan (1955).

%

21.5

3120.4
1.21
0.79

15.0
0.25

52.0
20.2

8.2
5.2

10.3
1.0
2.0
0.1
0.2
1.0

TOlal 100.0

TABLE 1

Composition of a practical maize-palm
kernel meal based diet

Analysed Chemical composition

Crude protein (%)
Gross energy (Kcal/kg)
Calcium (%)
Phosphorus (%)
Niacin (mg/kg)
Tryptophan, calculated (%)

Yellow maize
Palm kernel meal
Blood meal
Fish meal
Wheat offal
Oyster shell
Bone meal
ViL:•.min/mineral premix*
Salt (NaCl)
Palm kernel oil

38 PERTANIKA]. TROP. ACRIC. SCI. VOL. 23 NO.1, 2000



NIACIN REQUIREMENT OF BROILERS ON MAIZE-PALM KERNEL MEAL

iler
;, ..~tic
~

'"~,nu- ,en-ilds956/kgs oficks:ncy"ita-the(

al. ~L
. t al. .t ofe

to
Kin

*Mean values in a row bearing different subscripts differ significantly at P<0.05
**SEM, standard error of the mean

curred on the feet and toes with pronounced
haemorrhagic fissures on the bottom of the feet
to the extent that tlle affected birds had locomo­

tory problem. The results indicated that while a
minimum of 37.5mg niacin/kg was needed for
promotion of better feed utilisation for growth,
a lower level of 30 mg niacin/kg was required
for the prevention of occurrence of dermatitis
and for normal leg bone development.

Results in Table 2 showed significant treat­
ment effect on apparent nutrient utilisation in
broiler chicles,where higher dietary niacin levels
resulted in remarkable improvement in the uti­
lisation of nitrogen, metabolizable energy, cal­
cium and phosphorus. This observation is in
agreement 'with earlier report on the physiologi­
,cal function of niacin and its effect on the

utilisation of metabolizable energy and dietary
nitrogen (Lockhart et al. 1966). LONZA (1984)
reported poor utilisation of calcium and phos­
phorus, which are required for normal bone
formation in niacin-deficient chickens. The re­

sults of the present study indicated that while
dietary level of 30mg niacin/kg seemed adequate
for better utilisation of nitrogen, metabolizable
energy and calcium, it was inadequate for phos­
phorus utilisation.

lOa 4bOcOcOcOcOc1.77
6a

2bOcOcOcOcOc1.05

53.7b

54.8b65.6a67.8a66.2a66.7a65.5a2.76
2750.0b

2774.2b2884.6a2865.5a2890Aa2876.0a,2882.8a27.04
65.4b

67.4b72.9a72.6a74.8a73.2a73.7a1.65
55.2c

58.6c64.8b74.1a72.5a72.6a73.4a3.6~

Dietary niacin levels (mg/kg)

15.0

22.530.037.545.052.560.0±SEM**

1099.2c*

1204.1b1279.5b1590Aa1552.8a1569.6a1578.0a96.85
25.1b

27.6b29Ab36.8a35.9a36.3a36.5a2.31
86.4b

88.0b91.2b1I7.0a1I2.6a1I3.8a1I6.4a6.60
0.29

0.310.320.310.320.320.314.949E-03

TABLE 2

Performance, deficiency symptoms and apparent nutrient utilisation
of broilers fed varying levels of niacin

Nitrogen retention (%)

Metabolizable energy (Kcal/kg)
Calcium retention (%)

Phosphorus retention (%)

: Nutrient Utilisation:

'. Deficiency symptoms:

Incidence of dermatitis (%)

Incidence of leg deformities (%)

"Performance:

Body weight at 42 days (g)
Body weight gain (g/bird/day)

"Feed intake (g/bird/day)
Feed effidency (g gain/g feed)

Parameter

bioavailabilityin diets and tryptophan content
of diets. Practical diet based on maize/PIQI[
and containing 0.25% tryptophan (Table 1) was
supplemented with varying levels of niacin and
then constituted the test diets for this study.

Data on feed utilisation for growth and
health performance of broiler chicles shown in
Table 2 indicated that those on up to 30 mg
niacin/kg consumed significantly less feed, had
poorer weight gain and weighed less at 42 days
than those given 37.5-60 mg niacin/kg. Re­
duced feed consumption by birds given 15-22.5
mg niacin/kg might be due to the high inci­
dence in tlle groups of leg bone deformities
(bowing, twisting, and crippling) and develop­
ment of dermal lesions in the feet, which re­
sulted in reduction in free movement of the

,birds. Types of skin lesions and leg deformities
that developed in' these groups of birds were
characteristic of niacin deficiency in young chick-

"ens (Gries and Scott 1972; Summers et al. 1984;
;.. Cook et al. 1984 and Leeson 1988) and that

these symptoms appeared within the first 2 weeks
of the feeding trial. In affected birds, vision was
impaired because the edges of the eyelids be­
came granular and contracted. Skin lesions of

"varying degree appeared around the corners of
;0 "the" mouth and nostrils. Dermal lesions oc-
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TABLE 3

Carcass characteristics of broiLers fed varying levels of niacin

Parameter Dietary niacin levels (ing/kg)

15.0

22.530.037.545.052.560.0±SEM**

Carcass weight (g)

687.0b*759.8b835.5b1094.2a1073.0aL087.7a1084.1a82.64

Dressing percentage

62.5b53.1b65.3ab58.8a69.1a69.3a68.7a1.38

Total edible meat (g)

43'!.2c484.0bc566.5b745.2a732.9a735.3a737.2a62.69

Meat (% carcass weight)
63.2b63.7b67.8a68.1a68.3a67.6a68.0a1.03

Total bone (g)

22'!.6b246.%243.1b326.0a317.6a330.6a323.0a21.62

Bone (% c<u"cassweight)
32.7a32.5a29.1b29.8b29.6b30Ab29.8b0.67

Meat : bone ratio
1.93b1.96b2.33a2.29a2.31a2.22a2.28a0.08

Abdominalbt pad (g)

28.2a28.9a25.9ab23.0b22.5b21.8b23.9b1.31

Abdominal fat (% carcass weight)

4.la3.8ab3.1b2.1c2.lc2.0c2.2c0.41

* Mean values in a row bearing different subscripts differ significantly at P<0.05
** SEM, standard error of the mean

The significan.ce of producing carcass of
desirable quality for a profitable broiler produc­
tion enterprise emphasized the importance of
evaluation of carcass characteristics of the ex­

perimental chicken. With the exception of fat
deposition in the abdominal region of chickens,
information is lacking on the niacin require­
ment for all the parameters of carcass quality
examined ill. this study. A higher niaCin level is
required for desirable carcass characteristics as
evident from the significant dietary treatment
effect on the parameters (Table 3). A level of
30 mg niacin/kg appeared to be adequate f6r
both meat and bone expressed as per cent of
carcass weight and meat to bone ratio. It was
only marginal for dressin.g percentage and ab­
dominal fat pad and seemed inadequate for
carcass weight, total edible meat and· bone
weights.

The significant depression in abdominal fat
deposition in chickens at higher dietary levels of
niacin is in agreement with eatlier report
(Waldroup et al. 1984) and it is a desirable
feature. Excessive abdominal fat in broiler car­

casses from the' consumerls view point can be
objectionable and undesirable because it resulted
in reduced processing yield and greater cooking
losses, and from the production ltconomicsi view
point, it is w~steful as it is an uneconomical
conversion of dietalY energy (Bartov et al. 1974).
The problem associated with disposal of fat con­
taminated water at poultry processing plants
(Kubena et at. 1972, 1974) adds further to the
undesirability of the presence of excessive ab­
dominal fat in broiler chickens.

From the foregoing results, therefore, it
may be coricluded that a dietalY niacin level of
37.5 mg/kg feed in a maize-PI<.Mbased diet was
adequate for optimum feed and nutrient utilisa­
tion, prevention of dermatitis and leg deformi­
ties, and production of desirable carcass quality
in chicken.
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