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Abstract

A study was conducted to evaluate the phytochemicals present in bitter leaf meal and to determine the effect of
graded levels of bitter leaf meal (BLM) on performance, carcass quality, internal organs and serum metabolites
of broiler chickens. A total of 72 one-day-old broiler chicks of Abor-acre breed were used for the trial and fed
with diets supplemented with graded levels of bitter leaf meal (0%, 0.1%, 0.2% and 0.3%). The diets were
isonitrogenous and iso-caloric. The chicks were grouped into 4 treatments (18 chicks per treatment) and teach
treatment was replicated 3 times using a complete randomized design. The experiment lasted for 42 days. Results
showed a relatively high proximate and mineral content while phytochemical screening revealed that BLM
contains bioactive substances beneficial to broiler chickens with anti-nutrient concentrations below the critical
levels. The final liveweight, carcass weight and dressing percentage at 1362.27g, 1138.85g and 75.22%,
respectively improved in treated groups especially among birds fed diet containing 0.3% BLM. The improvement
in the feed conversion ratio (FCR) at 2.56 resulted in improved muscle development. The inclusion of BLM at
0.3% reduced the level of cholesterol, triglyceride, glucose, low density lipoprotein, creatinine at 70.67mg/dl,
34.67mg/dl, 10.33mmol/l , 7.67mg/dl and 0.12mg/dl, respectively, and increased the high density lipoprotein
values at 90.33mg/dl. It was concluded that BLM is not deleterious to the growth and health status of broiler
chicken rather it can be a good growth booster.
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Description of the problem

Herbs are plants that contain substances
that are precursors for the synthesis of useful
drugs (1). There are some herbs that are safe
and others containing cardioactive glycosides
which can only be consumed in small
guantities but which at such dosage are
suitable for the treatments of cardiovascular
diseases (2). The use of herbs as dietary
supplement substituting synthetic antibiotics in
animal production is increasing (3). This is
because consumers are rejecting the use of
synthetic chemicals such as those used in
animal production; their use is associated with

human and animal health risk (4 and 5).
However, animal producers are aware of
market failure due to the ban on the use of
antibiotic growth promoters (6 and 7).

Due to these reasons, the search for
alternatives to synthetic growth promoters
began several years ago and various
alternatives have been proposed that yield
similar benefits e.g the use of medicinal plant
and herbs Recently, attention had shifted to the
effect of herbal supplement on poultry due to
complexity of variability of bioactive
compound including the use of bitter leaf.

Supplementation of herbs into diets of
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poultry as phytogenetic feed additive is to
exert  antimicrobial  properties  against
pathogens, improve bird performance and
health status.

Bitterleaf (Vernonia amygdalina) leaf
contains bioactive compounds (vernolide and
vernodalol), which are responsible for its
various phytochemicals including flavonoid,
alkaloids and phenolics (8). Similarly, it is
reported to have antibacterial, antiviral, anti-
inflammatory and antilipidaemia (8). This
study was therefore designed to determine the
benefits on performance, carcass quality,
internal organs and serum metabolites of
broiler chicken.

Materials and methods
Processing of bitter leaf meal and diet
formulation

Bitter leaf was harvested fresh from
maturing stems found growing within the

Federal Polytechnic Ado Ekiti, Ekiti State
Nigeria. The fresh leaves were immediately
subjected to air drying for 7 days in an open
cleaned concrete floor space until moisture
content became constant at 13%. The air-dried
leaves were later milled using a commercial
feed milling machine. The proximate analysis,
phytochemical and mineral content were
assessed and thereafter, the bitter leaf meal
(BLM) was used to formulate diets along with
other ingredients purchased locally. Four diets
were formulated such that dietl was the
control diet with no BLM inclusion. Diets 2, 3
and 4 were formulated to contain 0.1, 0.2 and
0.3% BLM respectively as a feed additive. All
the diets were compounded to be iso-
nitrogenous and iso-caloric. The experimental
diets are presented in Tables land 2 for the
starter and finisher phases respectively.

Table 1: Composition of experimental diets (g/100g) for broiler starter

Diets
bitter leaf meal

Ingredients 1 (control) 2 (0.1%) 3(0.2%) 4(0.3%)
Maize 43.50 43.50 43.50 43.50
Groundnut cake 16.00 16.00 16.00 16.00
Soyabean 25.00 25.00 25.00 25.00
Wheat offal 6.50 6.50 6.50 6.50
Fishmeal (72% CP) 2.00 2.00 2.00 2.00
Bone meal 3.00 3.00 3.00 3.00
Oyster shell 3.00 3.00 3.00 3.00
NaCl 0.20 0.20 0.20 0.20
Methionine 0.30 0.30 0.30 0.30
Lysine 0.20 0.20 0.20 0.20
Premix 0.30 0.30 0.30 0.30
Total 100.00 100.00 100.00 100.00
Calculated composition
Crude protein (g/100g) 23.27 23.27 23.27 23.27
Crude fibre (g/100g) 3.87 3.87 3.87 3.87
ME (Kcal/kg) Phosphorus 2732.9 2732.9 2732.8 2732.8
Calcium 0.78 0.78 0.78 0.78
Lysine 2.30 2.30 2.30 2.30
Methionine 1.39 0.66 1.39 1.39
0.66 0.66 0.66

Vitamin A15,0001.U., vitamin D3 13000 1.U, thiamine 2.0mg, riboflavin 6.0mg, pyridoxine 4.0mg, Niacin, 40mg, cobalamine
0.05mg,biotin 0.08mg panthemic acid 5.0mg, folic acid 0.5mg, biotin 0.08mg, cholinechloride 0.05g, manganese 0.096g, zinc 0.06g,
coper 0.006g, iodine 0.0014g, selenium 0.24g cobalt 0.25g and antioxidant 0.125g.
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Table 2: Composition of experimental diets (9/100g) for broiler finisher

Diets
1 2 3 4

bitter leaf meal inclusion
Ingredients control 0.1% 0.2% 0.3%
Maize 50.00 50.00 50.00 50.00
Groundnut cake 13.00 13.00 13.00 13.00
Soyabean meal meal 20.00 20.00 20.00 20.00
Wheat offal 6.00 6.00 6.00 6.00
Fishmeal (72% CP) 2.00 2.00 2.00 2.00
Palm oil 2.00 2.00 2.00 2.00
Bone meal 3.00 3.00 3.00 3.00
Oyster shell 3.00 3.00 3.00 3.00
NaCl 0.30 0.30 0.30 0.30
Methionine 0.20 0.20 0.20 0.20
Lysine 0.20 0.20 0.20 0.20
Premix 0.30 0.30 0.30 0.30
Total 100.00 100.00 100.00 100.00
Calculated composition
Crude protein (g/100g) 21.04 21.04 21.04 21.04
Crude fibre (g/100g9) 3.48 3.48 3.48 3.48
M/energy (Kcal/kg) 2908.16 2908.16 2908.1 2908.1
Phosphorus 0.74 0.74 0.74 0.74
Calcium 2.36 2.36 2.36 2.36
Lysine 1.02 1.02 1.02 1.02
Methionine 0.50 0.50 0.50 0.50

Vitamin A 10,0001.U., vitamin D 12000 .U, vitamin E 201.U, vitamin K 2.5mg, thiamine 2.0mg,
riboflavin 3.0mg, pyridoxine 4.0mg, Niacin, 20mg, cobalamin, 0.05mg, panthemic acid 5.0mg, folic acid
0.5mg, biotin 0.08mg, choline chloride 0.2mg, manganese 0.006g, zinc 0.03g, coper 0.006g, iodine
0.0014g, selenium 0.24g cobalt 0.25g and antioxidant 0.125g.

Management of experimental birds and
experimental design

The study was performed with 72day-old
Arbor-acre strain. The birds were divided into
4 groups of 18 birds each. Each treatments
group was further subdivided into 3 replicates
of 6birds in a Completely Randomised Design
(CRD) such that the mean group weights were
similar at the beginning of the experiment.
Water was provided ad-libitum and glucose as
an antistress factor. The birds were given all
necessary medications and vaccinations as at
when due. The chicks were fed the
experimental diet for 42days during which
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records on daily feed consumption and body
weight gain were recorded.

Proximate composition, phytochemical and
mineral content determination

Proximate composition of the BLM was
determined as outlined by AOAC (9) while
flavonoid was determined using (10) method,
phytate was determined using (11) method,
oxalate content was determined using the
method of (12) while phenol was determined
by spectrophotometric method. The sodium
and potassium contents were determined by
flame photometry. The other mineral elements
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were determined after wet digestion with a
mixture of nitric, sulphuric and hydrochloric
acid using Atomic Absorption
Spectrophotometer (AAS model SP9).
Performance, and
measurements

Data on growth performance of the
experimental bird were obtained from the
daily weekly feed intake and weekly body
weight records. These were used to calculate
the feed conversion ratio at the end of the
experiment. At the end of the experiment, the
two birds were selected from each replicate
fasted and weighed prior to slaughtering. The
carcass weight, dressed weight and weight of
the organs were obtained. The weight of the
dressed weight and organs were expressed as
the relative percentage of the liveweight.

carcass organ

Blood collection for analysis

At the end of the study, prior to blood
collection, the birds were starved of feed, 3
birds per treatment were randomly selected
and bled by severing the jugular vein. About
5ml of blood samples were collected from each
bird in labelled vacutainer tubes without
anticoagulants and taken to the medical
laboratory for analysis. The serum metabolites
such as total cholesterol, triglycerides, high
density lipoprotein and low density lipoprotein
was calculated. Glucose, creatinine and total
protein were determined.

Data collection and statistical analysis

The data were analysed statistically using
one-way analysis of variance (ANOVA).
Significant differences were separated by
Duncan’s Multiple Range Test.

Results and Discussion
Proximate composition, mineral contents
and phytochemicals

The result of proximate composition,
mineral contents and phytochemicals are

shown in Table 3. The moisture content of
BLM was 10.78+1.05%. This value was higher
than that reported (10.02%) by (13).The
variation may be due to soil nutrients and
environmental factors which have impact on
the nutrient availabilities for plants. It was
reported (14) that the high moisture content
provides greater activity of water-soluble
enzymes and co-enzymes needed for metabolic
activities of these leafy vegetables. The crude
protein content (15.60+1.58%) was higher than
that reported for some leafy vegetables such as
Momordica balsamina (11.29%) and lower
than  Amaranthus cruentus leaf meal
(23.0+£0.55%). (15) noted that food plants
provide more than 12% of their calorific value
from protein. The fat content (5.00+0.10%)
indicated the presence of oil in bitter leaf. The
value recorded was higher than that reported
for some other leafy vegetable such as Ocimum
viride (16). The crude fibre content was found
to be (10.58+0.18%), this value fell within the
range (8.50-20.90%) for some Nigerian
vegetables (17).The ash content was
(5.57+0.21%) which, was however lower than
that reported by (13) as 9.56% for bitter leaf.
The presence of ash content in bitter leaf is a
confirmation of the availability of mineral
elements. The nitrogen free extract content
(52.12+0.47%) was higher than that reported
by some researchers.

The sodium content in bitter leaf would
help in the regulation of plasma volume, acid
base balance, nerve and muscle contractions
(18). The value of sodium content of bitterleaf
was 7229.58+20.56mg/kg which is higher than
the value reported by (13) for the same plant.
The calcium and potassium contents were
higher in values when compared to the values

reported by (13). The zinc content
(34.27£2.55mg/kg) was higher than that
reported by (19). Zinc is an important

micronutrient essential for development and
immune functions (20). The iron content is
high (68.89+1.91mg/kg) and this plays an
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important function in haemopoiesic, control of
infection and cell mediated immunity (21).
Phytochemicals are not a necessity for
normal metabolism and their absence will not
result in a deficiency disease and they are not
required for the functioning of the body but
they are of benefit to health and play an active
role in the treatment of diseases. The flavonoid

content was 4.84+0.16mg/100g, phytate
17.53+0.15mg/100mg, oxalate was
3.76+0.05mg/100g and phenol was

1.90+£0.17mg/100g. Flavonoids have been
found useful in the formulation of drugs, in
food, feed, drinks and beverage industries.
Flavonoids including phenolic acids showed
inhibitory activity towards bacteria (22).

Table 3. Proximate analysis, mineral analysis and phytochemicals in bitterleaf meal (BLM).

Proximate content (%)

Mineral content (mg/kg)

Phytochemicals

(mg/100g)

MC  10.78+1.58
CP  15.60+0.17

CF  10.58+0.18

Na 7229.58+20.56
Ca 1664.52+31.83

K 8722.21+214.92

flavonoid 4.84+0.16
Phytate 17.53+0.15
Oxalate 3.76+0.05

Phenol  1.90+0.17

EE 5.00+0.10 Zn 34.27+2.55
Ash 5.57+0.21 Fe 67.54+1.91
NFE  52.12+0.47

MC moisture content; CP crude protein; CF crude fibre; EE ether extract; NFE; Nitrogen free
extract; Na sodium; Ca calcium; K potassium; Zn zinc; Fe iron

Table 4 shows the performance characteristics
of broiler chickens fed the experimental diets.
The average body weight gain (BWG) for the
experimental period of 42 days indicated that
birds on experimental diet were not
significantly (P>0.05) influenced by dietary
treatments. The feed conversion ratio (FCR) of
birds on diets 3 and 4 were similar (P>0.05)
but significantly lower (P<0.05) than that of
birds on the control diet. It is noteworthy that
FCR values recorded for bird fed diet 4 had the
best growth performance when compared to
other treated groups and the control. The final
liveweight, body weight gain and FCR of birds

on 2% bitterleaf meal  treatment were
1362.279, 32.44g and 2.569, respectively.
These are in tandem with the report of (23) and
(24), in which they reported improved growth
performance of birds fed bitter leaf meal. The
improvement observed in this study shows that
there is correlation between the body weight
gain and lower feed conversion ratio observed
in the treated group. The lower the feed
conversion ratio the better. The inclusion of
bitter leaf meal in cockerel feed significantly
improved FCR (25). (26) reported that bitter
leaf enhanced gastro intestinal enzymes
(chymotrypsin)  production ~ which  may
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improve not only the utilization of feed but
could aid in the digestion of sporozites and
other intestinal parasites that could reduce feed
utilization. (27) opined that the improvement
observed in performance of birds fed with
bitter leaf meal could be associated with the
beneficial effect of bitter leaf in enhancing the

gastro intestinal enzyme thereby improving
digestion and assimilation of nutrients. The
result of this study disagrees with the report of
(28) who observed that inclusion of bitter leaf
as a feed additive did not improve weight gain
and FCR in broilers.

Table 4: Effect of bitter leaf meal on growth performance of broiler chicken (0-42day)

Treatments
1 2 3 4 SEM
Bitter leaf meal inclusion

Parameters (0%) (0.1%) (0.2%) (0.3%)
Initial body weight (g) 35.92 36.89 35.68 35.66 0.24
Final liveweight (Q) 1322.00 1282.57 1326.62 1362.27 13.36
Body weight gain (g) 31.48 30.54 31.59 32.44 0.32
Feed intake (g) 92.75°% 84.14% 84.36% 83.03" 1.65
Feed conversion ratio 2.94° 2.75% 2.67° 2.56° 0.04

Means with different superscript on the same row differ significantly (P<0.05)

Table 5 presents data on carcass quality and
internal organs. The liveweight, carcass weight
and dressing percentage improved in treated
group especially in diet containing 3%
inclusion. However, T3 (2%) and T4 (3%) had
higher values of liveweight and carcass weight
when compared with T1 (0%) and T2 (1%).
The results of the present study conforms with
the report of (29) and (30) that dietary
supplementation of broilers with
phytochemicals improved quality parameters
including carcass weight, dressing percentage
and reduced abdominal fat. (31) opined that

there were no changes in these parameters. The
values of bile, spleen and heart of birds on
0.3% bitterleaf meal diet (T4) were lower than
the values obtained from chickens on the
control diet (0%) and other treatment groups
indicating that inclusion of bitter leaf meal at
the present level may not cause any
detrimental effect on the organs of the birds
but the lower values recorded for birds on
0.3% may reflect the effect of high level of
bitterleaf meal on the organs which reduces the
weights of the organs.
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Table 5: Effect of bitter leaf meal on carcass quality and internal organs of broiler chicken (0-42day)

Treatments
1 2 3 4 SEM
Bitter leaf meal inclusion

Parameters (0%) (0.1%) (0.2%) (0.3%)
Live weight (g) 1254.10 1284.23 1327.667 1376.15 16.97
Carcass weight (g) 1033.08 1063.10 1096.30° 1138.85" 14.80
Dressing percentage (%) 73.64° 72.92 73.65" 75.22 0.37
Liver (%) 32.41 32.63 32.79 34.07 0.67
Kidney (%) 9.75 11.04 10.05 11.66 0.37
Lung(%) 9.02 9.17 8.76 8.88 0.12
Gizzard (%) 45.44 42.97 46.74 45.19 0.96
Bile(%) 3.14° 272" 2.92% 258 0.09
Spleen(%) 4.66° 4.28" 4.15 4.02 0.10
Heart(%) 6.07° 6.07° 5.25" 5.76" 0.14

Means with different superscript on the same row differ significantly (P<0.05) .Expressed as

percentage of live weight.

The effect of varying levels of bitter leaf
meal as feed additive on the serum metabolites
of broiler chicken is shown in Table 6. The
serum concentration of cholesterol was
significantly (P<0.05) higher for birds on
control diet when compared to the treated
groups. The cholesterol levels of birds on diets
supplemented with bitter leaf meal at 1%, 2%
and 3% were reduced by 13.31%, 15.47% and
23.74%, respectively. Also there existed
significant (P<0.05) higher concentrations of
triglyceride and glucose in the control group.
The percentage reduction in triglyceride levels
were 8.74%, 25.51% and 30.20% while in
glucose were 19.78 %, 20.96% and 23.48%,
respectively for treatments 2 (1%), 3(2%), and
4(3%). The high density lipoprotein of birds on
treatments 3 and 4 were similar (P>0.05) but
significantly (P<0.05) higher than that of birds
on the control diet (0%) and treatment 2. The
low density lipoprotein and creatinine levels of
birds on T1 and T2 were similar (P>0.05) but
significantly (P<0.05) higher than the levels of
birds on T3 and T4.Total protein levels of
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birds on control diet was significantly (P<0.05)
higher when compared to other treatment
groups.

Total cholesterol, triglyceride, high
density lipoprotein (HDL) and low density
lipoprotein (LDL) serve a diagnostics indices
in conditions such as chronicle jaundice,
coronary heart disease and atherosclerosis.
Hyperlipidaemia is one of the risk factor for
cardiovascular disease while cholesterol is the
major lipid constituent of atherosclerotic
plague (32). The use of bitter leaf meal
significantly lowered the cholesterol and
triglyceride levels of the birds indicating that
the use of the plant did not contribute to any
disease associated with artherosclerosis. The
elevated levels of triglyceride and cholesterol
obtained in birds on control diet may be as a
result of increased level of serum lipids which
is related to increase oxidative damage which
affects antioxidant status and lipoprotein levels
(33 and 34). Inclusion of bitter leaf meal in
broiler chicken diets increased high density
lipoprotein (HDL), indicating its protective
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role against cardiovascular diseases. The
protective roles of HDL from cardiovascular
disease have been suggested to occur in
various ways (35). HDL exerts part of its anti-
atherogenic effect by hindering low density
lipoprotein (LDL) oxidation. Inclusion of bitter
leaf meal at 1%, 2% and 3% significantly
lowered low density lipoprotein levels. LDL
may be used in monitoring the treatments of
patients with elevated blood cholesterol levels
(27). In this study, bitter leaf meal elicited

beneficial effects by lowering the levels of
LDL of the broiler chickens. The creatinine
and total protein levels of treated groups were
lower when compared to control diet. (36)
reported that decreased values of creatinine are
not clinically significant. The test ingredient
may not have effect on the kidney since
creatinine levels were low. The decrease in
total protein level may be due to decrease in
feed intake or absorption as a result of
bitterness of the leaves.

Table 6: Lipid profile and serum metabolites of broiler chicken fed varying levels of

bitterleaf meal (0-42day)

Treatments
1 2 3 4 SEM
Bitter leaf meal inclusion

(0%) (0.1%) (0.2%) (0.3%)
Parameters
Cholesterol (mg/dl) 92.67 80.33"° 78.33° 70.67 3.14
Cholesterol reduction (%) 0 13.31 15.47 23.74 -
Triglyceride (mg/d) 49.67 45.33 37.00° 34.67 2.11
Triglyceride reduction (%) 0 8.74 2551 30.20 -
Glucose (mmol/L) 13.50° 10.83 10.67 10.33 0.47
Glucose reduction (%) 0 19.78 20.96 23.48 -
HDL(mg/dl) 75.00° 76.00° 87.33 90.33 2.20
LDL (mg/dl) 13.0¢° 10.67 7.80° 7.67 0.75
Creatinine (mg/dI) 0.19* 0.17 0.13 0.12 0.01
Total protein (g/d) 29.67 27.17 25.90° 23.83 0.71

Means with different superscript on the same row differ significantly (P<0.05) . HDL-High

density lipoprotein; LDL- low density lipoprotein.

Conclusions and Applications
1. It can be concluded that bitter leaf
meal (BLM) enhanced the gastro
intestinal enzyme thereby improving
digestion and assimilation of nutrients.
2. Inclusion of BLM at 0.3% improved
carcass quality parameters such as
carcass weight, dressing percentage

and has no deleterious effect on the
internal organs of the birds

3. It was observed that inclusion of BLM
at 0.3% positively influenced the
serum metabolites, thereby confirming
that BLM can reduce the risk factors
of high cholesterol level.
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