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ABSTRACT
A 45-day feeding trial was conducted to evaluate the effect of dietary inclusion of
Polyalthia longifolia leaf meal as phytobiotic compared with antibiotics on the
nutrient retention, immune response and serum biochemistry of broiler chicks fed
corn-soya meal diet. One hundred and fifty day old chick (Ross 308) of mixed sex
was divided into five groups with three replicates, each of ten birds in a
completely randomized design (CRD). Group 1was fed on basal diet without feed
additives, group 2 was fed on basal diet supplemented with the antibiotic
(Erythromycin) at 25mg/kg), group 3,4 and 5 were fed basal diets supplemented
with Polyalthia longifolia leaf meal (PLM) at levels 1.5, 2.5 and 3.5% respectively.
The basal diet was formulated to meet the nutritional requirements of growing
birds according to NRC (1994), experimental parameters covered nutrient
retention, immune response and some serum biochemical indices. The result
revealed that there was a no significant (P>0.05) differences among all treatments
in the values of protein retention, fat retention and the serum parameters
measured. However, significant influences (P<0.05) were observed for fibre
retention and the immune response of the birds to ND and IBD after vaccination.
It can be concluded based on the data from the nutrient retention, immune
response and those from serum biochemical parameters that PLM could be
incorporated up to 3.5% level in the diet of broiler chickens.
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INTRODUCTION
Antibiotics are naturally occurring, semi – synthetic and
synthetic compounds of antimicrobial activity used in
human and veterinary medicine to treat and prevent
disease, and for other purposes including growth
promotion in food animals. However, there has been a
ban on the use of antibiotics as growth promoters in
many countries because of its adverse effect on animal,
their residues in animal products and the development of
antibiotic resistance in bacteria (Lee et al., 2004).
Recent studies have been centered on the use of
Phytobiotics or medicinal plants in animal nutrition.
Medicinal plants are those plants that are rich in
secondary metabolites (steroids, alkaloids, flavonoids,
saponins, phenols etc) and arc potential source of drugs.
It has a promising future because there are about half
million plants around the world, and most of their
medical activities have not yet been investigated
(Bassam Abdul Rasool Hassan, 2012). According to
WHO (1993) around 21,000 plant species have the
potential for been used as medicinal plants and are also
considered to be very safe as there is no or minimal side
effects. Plants such as ginger, garlic, aloe, turmeric,
moringa etc are considered to be very important
because of their therapeutic value and most recently
Polyalthia longifolia is also reported to be rich in
ingredients with several beneficial effects for human and
animals.
P.longifolia( Sonn) belongs to the family of
Annonaceae, is an evergreen plant commonly used as
an ornamental street tree due to its effectiveness in
combating noise pollution (Kar S et al., 2013). The
genus Polyalthia includes about 120 species occurring
mainly in Africa, South and South – Eastern Asia,
Australia and New Zealand. The therapeutic efficacy of
P.longifolia extensively used in Indian system of
medicine has been established through modern testing
and evaluation in different disease conditions (Katkar,
2010). Reports on the plant has shown that its various
parts
possess
different
biological
activities
Pharmacologic studies on the bark and leaves of this
plant show effective antimicrobial activity Faizi et al,
2003), cytotoxic function (Chang et al, 2006; Chen et al,
2006), hypotensive effects (Saleem et al, 2005).
According to Phadnis et al (1998) P.longifoila
contains diterpenoids, alkaloids, tannins and mucilage.
The seed flour of the plant has been regarded as been
under-utilized and with its significant biological and
pharmacological activities can be used as additive in diet
formulation (Ibironke and Emmanuel, 2016). Tannins
and saponins function as antioxidants, antimicrobial,
antiviral and anti-inflammatory (Adisa et al, 2010).
Sharma et al (2011) reported the antiinflammatory potential of ethanolic and aqueous extracts
of Polyalthia longifolia leaf extract in albino wister rats.
Preliminary antibacterial activity of various solvent
extract of P.longifolia leaves was studied against six
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different bacteria by disc diffusion method which
revealed that all the extract possesses potent
antimicrobials against all the test pathogenic organisms
(Thenmozhi et al, 2010). The hepatoprotective activity of
extracts of P. longifolia was evaluated using albino
wistar rats and the result revealed a positive
hepatoprotective activity
(Tanna et al, 2009).
Several studies have reported on the oral acute
toxicity of P.longifolia leaf in mice (Nair et al, 2009) but
there is less information on the addition of dried P.
longifolia leaf meal in the diet of broilers. A timely
evaluation of its effects as a phytogenic feed additive in
broilers feed will provide useful information relating to
the tolerable rate its inclusion in the birds. Therefore this
study was conducted to evaluate the effects of various
levels of mature Polyalthia longifolia leaf meal as a
phytobiotic on the nutrient retention, immune response
and serum biochemistry of broiler chicks fed corn-soya
meal diet.
MATERIALS AND METHODS
Site of the experiment
The experiment was carried out at Dan- malafia Farms,
Oyo State, Nigeria. The area is located within the
derived savanna zone of Nigeria.
Preparation and processing of experimental diets
Fresh healthy mature disease free Polyalthia longifolia
leaves were harvested from Dan-malafia farms, Ibadan.
The leaves were separated , first washed with running
tap water and then with distilled water, shade dried
without any contamination for 8 days and passed
through a hammer mill to produce P. longifolia leaf meal
(PLM). The test ingredient (PLM) was mixed with other
ingredients to form five (5) experimental diets.
Treatment 1: 0% level inclusion (Negative control
treatment)
Treatment 2: basal diet + 25mg/kg of Erythromycin
(Positive control treatment)
Treatment 3: basal diet + 1.5% level inclusion of PLM
Treatment 4: basal diet + 2.5% level inclusion of PLM
Treatment 5: basal diet + 3.5% level inclusion of PLM
The diet was formulated to meet the nutrient requirement
of broilers according to [NRC, 1994]. Proximate and
phytochemical analysis of P. longifolia leaf meal was
carried out as presented in Table 1 and 2 respectively.
Experimental animals and their management
A total of 150 one-day-old commercial broiler chicks of
mixed sex (Ross 308) were purchased from a local
hatchery in Ibadan for use in this study, the birds were
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weighed on arrival and were randomly allotted into five
(5) groups with three replicates of 10 birds each in a
completely randomized design (CRD). A deep litter
poultry house was used for the experiment, prior to the
commencement of the trial the house was properly
cleaned and disinfected; each pen was equipped with
feeders and drinkers to allow unrestricted consumption
of feed and water respectively. The initial brooding
temperature was 35°C in the first week of age which was
gradually reduced by 2°C per week to 23°C; vaccines
were administered according to the prevailing
vaccination schedule in the environment. Feed and
water were offered ad-libitum. The light was continuous
throughout the experimental period, the performance of
the birds in terms of feed intake and mortality were
recorded throughout the period of the experiment which
lasted for 6 weeks.

the branchial vein of the vaccinated birds and sent to the
laboratory for further analysis. Antibody titers against
Newcastle and Gumboro viruses were measured using
Hemaagglutination Inhibition Test.
Serum analysis
At day 42, two birds were randomly selected from each
replicate for serum analysis, blood samples were
collected from the brachial vein into bottles free from
anticoagulant. It was centrifuged at 1500 r.p.m for 10
minutes and the serum was separated and analyzed.
Serum protein, albumin and globulin were computed
according to (Doumas and Briggs, 1972) and cholesterol
according to Roschian et al, (1974). Glutamic
oxaloacetate transaminase (GOT) and Glutamic
phosphate transaminase (GPT) were determined
according to Scott (1965).

Nutrient retention trial
Chemical analysis
The nutrient retention trial was carried out on day 21; a
known quantity of feed was given to each replicate and
their faecal output were collected over 72 hour period
and subjected to further laboratory analysis.

The proximate components of Polyalthia longifolia leaf
meal (PLM) and samples of the five experimental diets
were determined by the method of A.O.A.C (1990).

Immune parameters

Statistical analysis

Birds were orally vaccinated against Gumboro virus (on
the 11th and 20th days) and Newcastle disease (on the
9th and 16th days). Three (3) birds were randomly
selected per replicate to access the antibody response
to Newcastle and gumboro virus on the 28th and 42day
of the experiment. Blood samples were collected from

Data collected were subjected to analysis of variance
(ANOVA), analysis of variance indicated significant
treatment effects and significant means were separated
using Duncan’s New Multiple Test as described by Steel
and Torrie (1980).

Table 1: Proximate composition of P. longifolia leaf meal (PLM)
Parameter
Dry matter (%)
Crude protein
10.01±1.20
Crude fibre
19.70±0.71
Total Ash
6.02±0.05
Ether extracts
0.18±0.07
Moisture
7.70±0.05
NFE
59.39±0.06
Minerals
Conc. (mg/100g)
Sodium (Na+)
28.95±0.34
Potassium (K+)
20.66±1.25
Calcium (Ca2+)
77.69±2.89
Magnesium (Mg2+)
25.43±1.60
NFE – Nitrogen free extract
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Parameters
Tannins (ppm)
Phenols (ppm)
Flavonoids (%)
Alkaloids (%)
Steroids (%)
Saponins (%)
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Table 2: Photochemistry of P. longifolia leaf meal (PLM)
Quantity
3.87±0.51
0.42±1.32
59.1±2.20
0.51 ±0.13
1.19±1.10
1.31±0.10

Table 3: Composition of experimental diets of Broilers starter mash (%): 0-3 weeks
Ingredients
Diets
1
2
3
4
5
Maize
50.00
50.00
50.00
50.00
50.00
Wheat offal
3.65
3.65
3.65
3.65
3.65
Soya meal
36.00
36.00
36.00
36.00
36.00
Ground nut cake
5.00
5.00
5.00
5.00
5.00
Limestone
1.50
1.50
1.50
1.50
1.50
Bone meal
3.00
3.00
3.00
3.00
3.00
Lysine
0.15
0.15
0.15
0.15
0.15
Methionine
0.15
0.15
0.15
0.15
0.15
Premix*
0.25
0.25
0.25
0.25
0.25
Salt
0.30
0.30
0.30
0.30
0.30
E.R.Y (mg/kg)
0.00
25.0
0.00
0.00
0.00
PLM
0.00
0.00
1.50
2.00
2.50
Total
100.00
100.00
100.00
100.00
100.00
Chemical composition
Crude protein
23.11
23.11
23.11
23.11
23.11
Crude fibre
4.01
4.01
4.01
4.01
4.01
Ether extract
3.63
3.63
3.63
3.63
3.63
Ash
4.76
4.76
4.76
4.76
4.76
Calcium
1.15
1.15
1.15
1.15
1.15
Phosphorus
0.71
0.71
0.71
0.71
0.71
ME (Kcal/kg)
2904.4
2904.4
2904.4
2904.4
2904.4
Nitrogen free extract
64.49
64.49
64.49
64.49
64.49
*Premix supplied per kg diet :- Vit A, 15,000 I.U; Vit E, 5mg; Vit D3, 3000I.U, Vit K, 3mg; Vit B2, 5.5mg; Niacin,
25mg ; Vit B12, 16mg ; Choline chloride, 120mg ; Mn, 5.2mg ; Zn, 25mg ; Cu, 2.6g ; Folic acid, 2mg ; Fe, 5g ;
Pantothenic acid, 10mg ; Biotin, 30.5g ; Antioxidant, 56mg.
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Table 4: Composition of experimental diets of Broilers starter mash (%): 4-6 weeks
Ingredients
Diets
1
2
3
4
5
Maize
55.00
55.00
55.00
55.00
55.00
Wheat offal
8.65
8.65
8.65
8.65
8.65
Soya meal
26.00
26.00
26.00
26.00
26.00
Ground nut cake
5.00
5.00
5.00
5.00
5.00
Limestone
1.50
1.50
1.50
1.50
1.50
Bone meal
3.00
3.00
3.00
3.00
3.00
Lysine
0.15
0.15
0.15
0.15
0.15
Methionine
0.15
0.15
0.15
0.15
0.15
Premix*
0.25
0.25
0.25
0.25
0.25
Salt
0.30
0.30
0.30
0.30
0.30
E.R.Y (mg/kg)
0.00
25.0
0.00
0.00
0.00
PLM
0.00
0.00
1.50
2.00
2.50
Total
100.00
100.00
100.00
100.00
100.00
Chemical composition
Crude protein
20.81
20.81
20.81
20.81
20.81
Crude fibre
4.31
4.31
4.31
4.31
4.31
Ether extract
3.43
3.43
3.43
3.43
3.43
Ash
5.76
5.76
5.76
5.76
5.76
Calcium
1.20
1.20
1.20
1.20
1.20
Phosphorus
0.56
0.56
0.56
0.56
0.56
ME (Kcal/kg)
3004.1
3004.1
3004.1
3004.1
3004.1
Nitrogen free extract
65.69
65.69
65.69
65.69
65.69
*Premix supplied per kg diet :- Vit A, 10,000 I.U; Vit E, 5mg; Vit D3, 3000I.U, Vit K, 3mg; Vit B2, 5.5mg; Niacin,
25mg ; Vit B12, 16mg ; Choline chloride, 120mg ; Mn, 5.2mg ; Zn, 25mg ; Cu, 2.6g ; Folic acid, 2mg ; Fe, 5g ;
Pantothenic acid, 10mg ; Biotin, 30.5g ; Antioxidant, 56mg.
Table 5: Effect of different level of Polyalthia leaf meal (PLM) and antibiotic on the nutrient retention of
broilers for 42 days
Parameters
Diets
1(0%)
2 (25mg/kg E.R.Y)
3 (1.5% PLM)
4 (2.5% PLM)
5(3.5% PLM) SEM
Protein retention (%) 53.66
51.30
51.29
51.19
51.10
6.12
Fat retention (%)
43.22
43.19
43.01
42.98
42.01
4.10
Fibre retention (%)
75.22 a
76.67a
80.78a
85.71a
67.99b
4.08

90
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70
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60
50

Diet 2

40

Diet 3

30

Diet 4

20

Diet 5

10
0
Protein retention

Fat retention
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Figure 1: Effect of different level of Polyalthia leaf meal (PLM) and antibiotic (ERY) on the
nutrient retention of broilers for 42 days
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Table 6: Effect of different level of Polyalthia leaf meal (PLM) and antibiotic on the serum parameters of
broilers
Parameters
Diets
1(0%)
2 (25mg/kg E.R.Y) 3 (1.5% PLM)
4 (2.5% PLM)
5(3.5% PLM)
SEM
Albumin (g/dl)
1.60
1.71
1.81
1.89
1.93
0.06
Globulin (g/dl)
1.78
1.74
1.79
1.73
1.77
0.04
Total protein (g/dl)
3.38
3.45
3.60
3.62
3.70
0.16
LDL -Cholesterol (mg/dl) 15.3
16.0
15.0
16.4
16.0
1.04
HDL- Cholesterol (mg/dl) 87.1
86.9
88.3
87.3
88.3
5.08
Total Cholesterol (mg/dl) 102.4
102.9
103.3
103.7
104.3
9.40
GOT (iu/l)
102.5
108.7
106.7
110.2
106.9
7.78
GPT (iu/l)
16.07
16.38
17.09
16.90
16.11
0.67
LDL – low density lipoproteins
HDL – High density lipoproteins
GOT- Glutamic Oxaloacetate Transaminase
GPT – Glutamic Phosphate Transaminase
Table 7: Effect of different level of Polyalthia leaf meal (PLM) and antibiotic on the immune response of
broilers
Parameters
Diets
1(0%)
2 (25mg/kg E.R.Y) 3 (1.5% PLM)
4 (2.5% PLM)
5(3.5% PLM) SEM
At day 28
Newcastle [N.D] (log2) 2.78b
2.99b
3.89a
4.09a
4.41a
1.57
Gumboro [IBD] (log2) 3.07b
3.11a
3.97a
4.01a
4.69a
0.14
At day 45
Newcastle [N.D] (log2) 5.10b
Gumboro [IBD] (log2) 3.18b

6.13a
4.40a

6.68a
4.65a

8.31a
5.70a

8.51a
6.03a

0.78
0.19

Figure 2: Experimental birds
RESULTS AND DISCUSSION
The proximate analysis of Polyalthia longifolia leaf meal
(PLM) is presented in Table 1. The proximate
components are 10.01%, 19.70%, 6.02%, 0.18%,
7.70%, 59.39%, 28.95%, 20.66%, 77.69% and 25.43%
for crude protein, crude fibre, ash, ether extract,
moisture, nitrogen free extract, sodium, potassium,
calcium and magnesium. This agrees with the report of
Ojewuyi et al (2014) and Ibironke et al (2016) on the

proximate composition of mature P. longifolia Sonn.
Leaves. PLM contains low crude protein level and it
cannot serve as a good protein substitute in a poultry
diet; the leaf also contains high level of ash which is a
clear indication of an increased mineral content.
According to Onwuka (2005), minerals play a large role
in biochemical reactions thus allowing efficient metabolic
process in the body. The low level of moisture in PLM
coupled with the drying process prior to the experiment
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stops the growth of microorganisms, thus increasing the
shelf life of the leaves (Awogbemi and Ogunleye, 2009).
The phytochemical analysis of PLM is presented
in Table 2. The phytochemical components contains
tannins , phenols, flavonoids, alkaloids, steroids and
saponins at 3.87ppm, 0.42ppm, 5.91%, 0.51%, 1.19%
and 1.31% respectively. This observation agreed with
the views of Anupam et al (2008) on the antibacterial
potentiality and phytochemical analysis of mature leaves
of Polyalthia longifolia leaves. According to Adisa et al
(2010), tannins are known to possess antibacterial and
anti viral activity, saponin plays an important role in
maintaining blood cholesterol levels (Cheeke, 2000),
antimicrobial and anti inflammatory activities (Hassan,
2010 and Soetan et al, 2006).
Table 3 and 4 shows the composition of
experimental diet (basal diet). The basal diet was
formulated to meet the nutrients requirements of broiler
chicks according to NRC (1994).
The effect of different level of Polyalthia
longifolia leaf meal (PLM) and antibiotic on the
performance of broilers is presented in Table 5. Protein
retention values obtained are 53.66%, 51.30%, 51.29%,
51.19% and 51.10%
for diets 1, 2, 3, 4 and 5 respectively while those of fat
retention are 43.22%, 43.19%, 43.01%, 42.98% and
42.01% for diets 1, 2, 3, 4 and 5 respectively. The values
obtained for fibre retention are 75.22%, 76.67%,
80.78%, 85.71% and 67.99% for diets 1, 2, 3, 4 and 5.
There was no significant (P>0.05) differences in the
protein and fat retention for all the diets, fibre retention
was influenced by dietary PLM (P<0.05), high fibre
retention was obtained in dietary treatment of 3.5% PLM
fed broilers.
The serum biochemical parameters as
influenced by the diets are presented in Table 6. The
total protein values obtained are 3.38, 3.45, 3.60, 3.62
and 3.70 g/dl for diets 1, 2, 3, 4 and 5 respectively while
albumin values obtained are 1.60, 1.71, 1.81, 1.89 and
1.93 g/dl for diets 1, 2, 3, 4 and 5 respectively. The
values obtained for globulin are 1.78, 1.74, 1.79, 1.73
and 1.77 g/dl for diets 1, 2, 3, 4 and 5 respectively while
the total cholesterol values are 102.4, 102.9, 103.3,
103.7 and 104.3 mg/dl for diets 1, 2, 3, 4 and 5
respectively. The values obtained for low density
lipoproteins(LDL) are 15.3, 16.0, 15.0, 16.4 and 16.0
mg/dl for diets 1, 2, 3, 4 and 5 respectively while high
density lipoproteins (HDL) values are 87.1, 86.9, 88.3,
87.3 and 88.3 for diets 1, 2, 3, 4 and 5 respectively.
Glutamic Oxaloacetate Transaminase (GOT) values
obtained are 102.5, 108.7, 106.7, 110.2 and 106.9 iu/l
for diets 1, 2, 3, 4 and 5 respectively while Glutamic
Phosphate Transaminase (GPT) values are 16.07,
16.38, 17.09, 16.90 and 16.11 iu/l for diets 1, 2, 3, 4 and
5 respectively.
The total protein values slightly increased from
as the level of PLM increased though not at a significant
level, which is evidence that PLM contains nutrients that
are sufficient to enhance the growth of the birds making
it a good test material (Phytobiotics). The albumin,

globulin and total protein levels observed in this study
were within the ranges for birds reported by Ibrahim
Albokhadaim (2012). Cholesterol levels were not
significantly (P>0.05) influenced by the different
inclusion levels of PLM (Table 7), results from this study
showed that the total cholesterol, LDL cholesterol and
HDL cholesterol in diet 5 were more than the other
treatments, this findings is contrary to the reports of
Hossein et al (2015) on the effect of feeding dried sweet
orange pulp on the performance and biochemical
parameters of broilers.
The GOT values slightly increased as the level
of PLM increased but was not significantly (P>0.05)
different across the treatment group. Similarly the GPT
values slightly increased from diet 1 to 3 after which the
values declined though not at a significant level. This
observation according to Iyayi (1994) suggests that anti
nutritional factors in PLM did not seem to have any effect
on the above serum parameters.
The immune response parameters as influenced
by the diets are presented in Table 7. On day 28 the
Newcastle disease values obtained are 2.78, 2.99, 3.89,
4.09 and 4.41(log2)
for diets 1, 2, 3, 4 and 5
respectively while those of Gumboro [IBD] are 3.07,
3.11, 3.97, 4.01 and 4.69(log2) for diets 1, 2, 3, 4 and 5
respectively. The values obtained for Newcastle disease
on the 45 day are 5.10, 6.13, 6.68, 8.31 and 8.51 (log2)
for diets 1, 2, 3, 4 and 5 respectively while those of
Gumboro [IBD] are 3.18, 4.40, 4.65, 5.70 and 6.03 (log2)
for diets 1, 2, 3, 4 and 5 respectively. According to
Murthy et al (2005) and Nair et al (2009) P.longifolia
leaves are economically important because it has
demonstrated significant antibacterial, antifungal, anti
viral and antioxidant activities. Pharmacological studies
on the bark and leaves of the plants shows display
effective antimicrobial activity (Faizi et al, 2003),
cytotoxic function (Chang et al, 2006; Chen et al, 2006),
hypotensive effects (Saleem et al, 2005).
The values of the antibody titer production for
both N.D and IBD were significantly (P<0.05) influenced
by different inclusion level of PLM. This is an indication
that PLM has demonstrated to be a potent
immunomodulatory agent, which is capable of activating
the white blood cell to produce more antibodies, thus
performing multiple biological activities including antiviral
and bacterial properties attributed mainly to their
antioxidant and antiradical activity. This observation is in
agreement with the reports of Emadi and Kermanshahi
(2007) when turmeric powder was included in the diet of
broiler chickens fed corn –soya meal diet.
CONCLUSION
It could therefore concluded that PLM could be efficiently
utilized by broilers up to 3.5% inclusion level without any
deleterious effect on the nutrient utilization, immunity
and health status of the birds.
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