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ABSTRACT
The aim of this study was to assess the growth performance, hematological and serological
assay of broiler chickens given banana (Musa paradisiaca) leaf supplementation. Ninety days-old
Marshal straight-run broiler chicks were randomly allocated in a completely randomized design
into three treatments, with three replicates per treatment. The treatment groups were denoted as
G1, G2 and G3. All chicks were fed ad libitum with same basal diet. Birds on G1 were fed basal diet
only (control) whereas, others were fed basal diet supplemented with banana leaf powder and
banana leaf infusion at the level of 50 g kgG1 feed (G2) and 50 mL LG1 of drinking water (G3)
respectively. Supplementation of banana leaf in the diets of broiler chickens significantly (p<0.05)
influenced the final live weight, daily feed intake, daily body weight gain and feed conversion ratio.
The banana leaf treated groups had a better performance in all the traits than the control. Mean
values of all hematological parameters evaluated (packed cell volume, hemoglobin and red blood
cell), except white blood cell, did not differ significantly (p>0.05) between the control and the
treated group. Birds in G2 had the highest WBC titre. Reduced glucose level was observed in the
treated group. Birds in G2 and G3 had significant (p<0.05) decreases of 54.82 and 46.41%,
respectively in serum total cholesterol when compared to the control. Supplementation with banana
leaf also significantly (p<0.05) reduced the concentration of low density lipoprotein in the chickens.
Though there was an increase in the alanine transaminase, the concentration 16.70 -21.70 IU LG1,
was within the normal range for broiler chickens. It was concluded that banana leaf could be safely
be used as a phytoadditive in broiler chickens, preferably in the feed.
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INTRODUCTION
The poultry industry in Nigeria has undergone a significant transformation from a backyard,
peasant and subsistence husbandry to a modern large scale and commercial production. One of the
major challenges the poultry farmers face is improving performance of the birds to ensure better
net returns while minimizing cost of production particularly that spent on feed. A lot of research
and production strategies have been employed, including the use of antibiotics to achieve this aim
(Kehinde et al., 2010; Fakhim et al., 2013). The use of antibiotics in poultry industry as feed
additives and treatment of infection for many years have caused microbiological and clinical
evidence of resistant bacteria that might be zoonotic resulting in infections that are more difficult
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to treat. Due to the growing concern of this health implication, the use of antibiotics has been
banned in many countries. Consequently, there is an increasing interest in finding alternatives to
antibiotics in poultry production.
Herbs, spices and plant extracts can be valuable alternatives for the health and nutrition of the
chicken (Manan et al., 2012). Puvaca et al. (2013) noted that phytoadditives in animal nutrition
have attracted attention for their potential role as alternatives to antibiotic growth promoters.
Some leaf meal/extracts which have been used as growth promoters in broiler chickens include
Moringa olerifera (Kakengi et al., 2007; Portugaliza and Fernandez Jr., 2012), lemon grass leaf
(Mmereole, 2010), pawpaw leaf (Heuze and Tran, 2015) and bitter leaf (Oleforuh-Okoleh et al.,
2015). Another plant leaf which could be of importance is the banana leaf (Musa parasidica).
Banana plant (Musa spp.) is a tropical plant of Asian origin. There are more than 32 species and
100 sub-species of bananas in existence, each with minor morphological differences from the others.
Musa sapientum and Musa parasidica are the most common species in Nigeria. They are found
mostly in the southern part where they serve as staple foods. Banana leaf contains large amounts
of polyphenols, including epigallocatechin gallate. They also contain polyphenol oxidase, an enzyme
that produces l-3, 4-dihydroxyphenylalanine (Chu et al., 1993). The leaf has been reported to
constitute 85% water and 10-17% protein on dry matter basis (Feedipedia, 2011). Marin et al.
(2003) reported 94.3% DM, 14.6% CP, 27.9% CF and 7.7% EE on dry matter basis.
The use of banana as a medicinal plant has been reported-as an anti hyperglycemia agent
(Ray, 2013), a natural eraser (Rifki, 2011), treatment of kidney ailments (Kailash and Varalakshmi,
1992) and as laxatives and antihypertensive (Akinyosoye, 1991). Bera et al. (2013) noted that
several oligosaccharides comprising fructose, xylose, galactose, glucose and mannose occur
naturally in banana, making it an excellent prebiotic for the selective growth of beneficial bacteria
in the intestine. Banana fruit has been reported to prevent anaemia by stimulating the production
of hemoglobin in the blood.
The use of banana leaf has been reported to have a significant effect on the growth, nutrient
digestibility and performance of ruminants and pseudo-ruminant such as rabbits (Kimambo and
Muya, 1991; Gidenne, 1985; Ekwe et al., 2011). Fomunyam (1984) indicated that banana leaves
used as supplement to sheep basal diet of rice straw increased the total feed intake and digestibility
as well as rumen ammonia. There is a dearth of information on the use of banana leaf as a feed
additive in broiler chicken.
The objective of this study was therefore, to investigate the efficacy of banana leaf as a growth
and health promoter for broiler chickens.
MATERIALS AND METHODS
Location of study: This study was conducted at the Poultry Unit of the Teaching and Research
Farm of the Department of Animal Science, Ebonyi State University, Abakaliki, Ebonyi State,
Nigeria. The experiment lasted for a period of fifty four days.
Preparation of test ingredient: Fresh mature banana leaves used for the study were collected
from banana trees maintained in Ebonyi State University Farm, Abakaliki. The leaves were
separated from the stalk, washed with clean tap water and shade-dried with occasional turning
until they became brittle. They were then pulverized to powder using a hammer mill and stored
in air-tight container. The banana leaf powder was given to the birds in either of two forms, as a
dry supplement mixed in their feed or as an infusion in their water. To prepare the infusion, 50 g
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of the pulverized banana leaf was soaked in 1 L of hot boiled water for 12 h. The infusion
was obtained by pressing using filtration technique according to the methods described by
Oleforuh-Okoleh et al. (2014). The infusion was prepared daily.
Experimental animals, treatment and management: Ninety days old Marshal broiler chicks
(mixed sex) obtained from Obasanjo Farm, Ota, Ogun State, Nigeria were used for this
investigation. After two weeks of acclimatization, the birds having an average initial weight of
177.22±9.01g were randomly allocated in a completely randomized design into three treatments,
with three replicates per treatment. The treatment groups were denoted as G1, G2 and G3. All
chicks were fed ad libitum with same basal diet at the starter (28 days old) and finisher
(29-54 days) phase (Table 1). Birds on G1 group were fed basal diet only (control) and others were
fed basal diet supplemented with banana leaf powder and banana leaf infusion at the level of
50 g kgG1 feed (G2) and 50 mL LG1 of drinking water (G3), respectively. Proximate composition of
the banana leaf is presented in Table 1. All chicks were raised in a well ventilated and sanitized
deep litter broiler poultry house using wood shavings as litter material. Similar routine
management practices were maintained for all the treatment groups. The birds were vaccinated
on schedule against Newcastle, gumboro and fowl pox diseases. All management practice was in
accordance with the recommendations of the National Veterinary Research Institute (NVRI) Vom,
Plateau State, Nigeria.
Determination of daily feed intake was done by obtaining the difference between the quantity
of feed offered and the left over the following morning. All the chicks were weighed at the beginning
and at the end of the study, the weights were taken weekly. The body weight gain was calculated
by subtracting the initial body weight from the final body weight. The body weight change (daily
body weight gain) was obtained by dividing the body weight gain by the number of days the
experiment lasted. Data so generated was used to calculate the feed conversion ratio - the quantity
of feed consumed compared with the unit gain-as a measure of the efficiency of the feed given. This
was expressed as ratio of daily feed intake to daily body weight gain.
Blood constituents analysis: At the end of the feeding trial, blood samples (5 mL birdG1) were
randomly collected from one bird per replicate (three birds per treatment) from the wing vein with
sterile needle into well labelled sterilized bottles containing EDTA as anticoagulant. These were
used for the hematological analysis to estimate the Packed Cell Volume (PVC), hemoglobin count
(Hb), Red Blood Cell (RBC) and White Blood Cell (WBC). Another set of blood samples (5 mL birdG1)
were collected from the same birds without anti-coagulant to determine the following serum
biochemistry-cholesterol, Low Density Lipoprotein (LDL), High Density Lipoprotein (HDL), plasma
glucose (FBS), Total serum Protein (TP), albumin, globulin, urea, creatinine, uric acid, alanine
Table 1: Proximate composition of experimental diets*
Composition (%)
Crude protein
Ether extract
Crude fibre
Calcium
Available phosphorous
Lysine
Methionine
Salt (min)
ME energy (kcal kgG1)
*Data was obtained from the feed manufacturer

Starter (0-28 days)
22.00
6.00
5.00
1.00
0.45
1.20
0.55
0.30
2.90
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Finisher (29-56 days)
18.00
6.00
5.00
1.00
0.40
0.85
0.35
0.30
2.90
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aminotransferase (ALT) or aspartate aminotransferase (AST). Blood chemicals were analyzed using
standard kits with chemistry analyzer (Bayer RA1000, Germany).
RESULTS AND DISCUSSION
The growth performance traits of birds given the experimental treatments are presented in
Table 2. Supplementation of banana leaf in the diets of broiler chickens significantly (p<0.05)
influenced the final live weight, daily feed intake, daily body weight gain and feed conversion ratio.
The banana leaf treated groups had a better performance than the control. Though the mean final
live weight, daily body weight gain and feed conversion ratio for birds on G2 and G3 were similar
(p>0.05), birds on G2 had numerically heavier final body weight and daily weight gain (5.03%) than
those on G3. Birds on banana leaf powder (G2) consumed insignificantly (p>0.05) lesser quantity
of feed about 5.00 and 6.80% difference than G1 and G3, respectively. This translated to a better
feed conversion ratio of 2.61.
Although, there seem to be dearth of information on the use of banana leaf as a feed additive
in broiler chicks, the improved performance of birds in the treated group could possibly be due to
nutritional benefits of banana leaf. Herbs contain active substances that improve digestion
metabolism and possess antibacterial and immunostimulant activities (Ghazalah and Ali, 2008).
Reports on benefits of banana include that it contains high levels of fructooligosaccharide (FOS)
that along with insulin promotes calcium absorption. The FOS further nourishes healthy bacteria
in the colon that manufacture vitamins and digestive enzymes that boost the body's overall ability
to absorb nutrients. Bananas protect the healthy constitution of the stomach in two ways. Firstly,
they trigger the production of mucus in the stomach, which provides a protective barrier against
stomach acids. Secondly, bananas possess protease inhibitors, a substance that breaks down
bacteria in the stomach that cause ulcers. Alisi et al. (2008) reported that aqueous extract of unripe
fruit peels and leaves of Musa paradisica var. sapientum showed antimicrobial activity against
Staphylococcus and Pseudomonas species. This antibiotic property could have enhanced food
digestion and assimilation consequently improving the feed conversion ratio of treated birds as
observed in the present study. Bera et al. (2013) in their study to investigate the possible toxic
effects of the petroleum ether, ethyl acetate and methanol extract of M. paradisiaca leaf in adult
Swiss albino mice did not observe any change in the final body weight and food intake of mice
administered with the various extracts. They concluded that the extracts may be safe in Swiss
albino mice. The result of the present findings indicated better growth performance implying that
banana leaves can be used as a growth promoter in broiler chicks.
The result of the hematological and serum biochemical indices of broiler chicks on aqueous
extract of banana leaves is presented in Table 3. Hematological parameters are good indicators of
the physiological status of the animal (Esonu et al., 2006). In the hematological studies, the extract
did not appear to affect the treated birds as evidenced by comparable values by both control
and treated groups at the end of the experimental period. The PCV, Hb and RBC concentrations
improved numerically in the treated group while the WBC did not show any particular trend.
Table 2: Growth performance of broiler chicks given banana meal
Parameters
G1
G2
G3
SEM
p-value
Final body weight (g)
1808.33b
2084.83 a
1980.00ab
77.12
0.03
Daily body weight gain (g)
33.49b
38.61a
36.67ab
2.41
0.03
Daily feed intake (g)
105.78
100.49
107.82
6.40
0.53
2.61b
2.90b
0.18
0.04
Feed conversion ratio
3.16a
ab
Means on the same row followed by different superscripts are significantly different (p<0.05), G1: Control, G2: Banana leaf prder, G3:
Banana leaf extract, SEM: Standard error of the mean
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Table 3: Hematological and serum biochemical response of broiler chickens administered test ingredients
Parameters
G1
G2
G3
SEM
p-value
PCV (%)
29.00
30.00
29.67
1.66
0.83
8.70
9.00
8.90
0.50
0.83
Hb (g dLG1)
4.05
4.29
4.17
0.14
0.29
RBC (×106/mm3)
WBC (×106/mm3)
48.00b
51.30a
47.30b
1.00
0.01
3.33a
2.27b
2.57b
0.24
0.01
Cholesterol (mmol LG1)
LDL (mmol LG1)
2.37a
1.07b
1.27b
0.17
0.00
HDL (mmol LG1)
0.77b
1.33a
1.11a
0.13
0.01
8.70a
7.30b
7.60b
0.22
0.00
Glucose (mmol LG1)
Protein (g dLG1)
5.17
5.40
5.43
0.23
0.36
Globulin (g dLG1)
1.80
1.83
1.93
1.87
0.77
Albumin (g dLG1)
3.36
3.39
3.50
2.28
0.84
1.27
1.20
0.73
0.29
0.21
Uric acid (mmol LG1)
1.07
0.20
1.03
0.26
0.03
Urea (mmol LG1)
12.67
7.33
5.77
3.58
0.21
Creatinine (μmol LG1)
AST (IU LG1)
57.67
57.00
52.33
3.76
0.37
ALT (IU LG1)
16.70a
21.3b
21.70b
1.4
0.00
ab
Means on the same row followed by different superscripts are significantly different (p<0.05), PCV: Packed cell volume, HB: Hemoglobin
count, RBC: Red blood cell, WBC: White blood cell, LDL: Low density lipoprotein, HDL: High density lipoprotein, AST: Aspartate
aminotransferase, ALT: Alanine amino transferase, G1: Control, G2: Banana leaf prder, G3: Banana leaf extract

However, all the values of the hematological constituents studied fall within the normal ranges for
broilers as reported by Mitruka and Rawnsley (1981). The present findings contradicts the
findings of Eseyin et al. (2010), who reported that aqueous and ethanolic extracts of the leaf of
Musa paradisiaca significantly reduced the circulating red cell counts, hemoglobin and packed cell
volume but increased lymphocyte concentration as compared to the control in rats.
They adduced this to a possibility that the extract reduced iron intake from the GIT or inhibited
hematopoiesis. They, further, noted that reduction in RBC count could also be a consequence of
cytotoxicity or an inhibitory effect of some of the components of the extracts on bone marrow
homopoiesis. The improvement in the hematological constituents observed in the present study is
an indication that the inclusion of banana leaves (powder and extract) did not have any
pathological effect on the birds, thus, did not cause any hematological disorder.
Dietary treatment significantly (p<0.05) reduced the concentration of serum cholesterol and
LDL cholesterol of chickens. Banana leaf meal and banana leaf extract caused significant (p<0.05)
decreases of 54.82 and 46.41%, respectively in serum total cholesterol when compared to the
control. The decrease in the plasma total cholesterol might be attributed to the presence of
hypolipidemic agents in banana leaves. Banana leaf has been reported to possess antimicrobial and
antioxidant activity in rats and mice (Karadi et al., 2011). Barbara (2013) reported that banana
leaves contain large amounts of polyphenols (natural antioxidants found in many plant based foods)
such as epigallocatechin gallate, or EGCG, also found in green tea. Walker (2015) noted that the
mode of action for EGCG may increase delivery of stored fat to cells for oxidation or increase fat
burning capabilities. The increase in HDL levels and reduction in LDL levels observed in all the
treated animals is an indicator that banana leaf can reduce the cardiovascular risk factors
associated with increased levels of cholesterol which contribute to death of diabetic subjects
(Barnett and O'Gara, 2003). Supplementation with banana leaf had remarkable decreasing effects
on the plasma glucose level in the treated birds compared with control. This indicates the presence
of hypoglycemic components in the leaf. Kappel et al. (2013) demonstrated the beneficial effects of
banana leaves (Musa paradisica) on regulation of glucose homeostasis and concluded that banana
leaf have the ability to improve carbohydrate metabolism. This ability was attributed to the
presence of an active phytochemical compound, rutin (quercetin-3-O-rutinoside), a flavonol
glycoside found in the leaf.
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Urea is the first acute renal marker upon renal injury and creatinine is the most trustable renal
marker and increases only when the majority of renal function is lost (Borges et al., 2005).
Creatinine (mg dLG1) is similar to urea in terms origin and diagnostics purposes. Creatinine levels
in the present study varied numerically among the birds that received banana leaf (powder and
extract) and the control-which had the highest value (p>0.05). There was non-significant difference
(p>0.05) between the treated birds and the control birds, in mean albumin and globulin. The values
obtained were within the normal range as indicated by wikivet. This resulted to a non-significant
(p<0.05) increase in total serum protein in the birds. Albumin and globulin are the major proteins
found in the blood. Albumin concentration in the blood can fluctuate depending on the nutrition
of the animal and the presence of infection/disease. There is often a drop in cases of malnutrition
and infection. Globulin proteins consist of antibodies, enzymes and other types of proteins. They
are essential in fighting infections and enhancing the blood clotting process and serve as hormone
carrier, transporting the hormones to different parts of the body. The numerical increase in the
plasma protein level without associated elevation in the creatinine suggests that inclusion of the
banana leaf could not have impaired renal function nor exposed the birds to potential kidney
damage, specifically by renal filtration mechanism (Wasan et al., 2001).
The liver and kidney play a major role in metabolic processes, while the liver detoxifies
substances that are harmful to the body, the kidney helps in maintenance of homeostasis by
reabsorbing vital substances and excretion of waste products (Greaves, 2007). Usually, a blood test
that measures certain enzyme levels is done to assess how well the body’s systems are functioning
and probable damage to tissues. Alanine transaminase (ALT) and aspartate aminotransferase
(AST) are the two main liver function blood serum tests. The AST and ALT are found primarily in
the liver but also in the heart, kidney, pancreas, muscles and in red blood cells. It is normally
elevated in cases of tissue damage, especially heart and liver. The magnitude of AST and ALT
elevations vary depending on the cause of the hepatocellular injury. A very high ALT level suggests
viral or severe drug-induced hepatitis, or other hepatic disease with extensive death of liver cells.
The AST levels fluctuate depending on the extent of cell death. Serum biochemical parameters
related to hepatic function in the present study indicated a significant (p<0.05) increase in the ALT
of the treated groups. This suggests that the banana leaf perhaps produced hepatic injury by
competitively interfering with cellular metabolism which could have resulted in liver toxicity
causing a leakage of the enzyme into the blood circulation (Borges et al., 2005). However, the mean
value obtained in the present study is within the normal range reported by Fraser (1986). There
were no alterations in the AST concentration in the treated group compared to the control. Thus,
the decrease in AST and increase in ALT levels observed in the treated groups imply that the
extract might not have caused some toxic effects on the heart tissue (Crook, 2006).
Generally, the results of this study indicate that the use of banana leaf in the diets of broiler
chickens improved the traits studied without any adverse effect on them. Of particular interest is
the variation in the traits attributed to the method of applying the treatment (supplementation
method-powder or infusion). In conclusion, therefore, banana leaf could be safely be used as a
phytoadditive for broiler chickens, preferably in the feed.
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