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ABSTRACT

The study evaluated the effectiveness of neem and bitter leaf extract as a natural feed additive for broiler chicks,
focusing on feed intake, body weight gain, carcass parameters, and sensory evaluation of meat and its composition. A
total of 122 unsexed Sasso chickens were randomly assigned to four treatments with three replications in a Completely
Randomized Design (CRD). Feed intake, Average daily gain (ADG), and Feed Conversion Ratio (FCR) were analyzed
for starter (1-21 days), finisher (22-42 days), and entire experiment periods (42 days), comparing daily offers and
refusals. Four broilers were slaughtered and treated with bitter and neem leaf extract in water for different treatments
(0 ml, 2 ml, 4 ml, and 6 ml per liter of water for Tl, T2, T3 and T4 respectively), evaluating carcass evaluation at the
end of the trial. The CP and ME content of neem leave powder (NLP) and bitter leave powder (BLP) were 22.90% and
2680.96 Kcal/Kg DM and 21.95% and 3020.85 Kcal/Kg DM respectively. The average daily feed intake (ADFI) during
the entire period was 104.49,116.07,118.65,122.32 g/bird (SEM=2.03) for T, T2, T3 and T4 respectively, and it was
significantly higher (p<0.05) for T4 compared to other treatment groups. The body weight gain (BWG) during the entire
experimental period was 45.95, 56.72, 57.92, and 61.95 g/bird/day (SEM=1.88) for T1, T2, T3 and T4 respectively, and
significantly higher in T4. The Feed conversion ratio (FCR) during the entire period was 2.28, 2.04, 2.04, and 1.97
(SEM = 0.04) for T1, T2, T3 and T4, respectively and best for T4. Carcass's weight was 1331.96, 1622.01, 1674.27 and
1899.70gm (SEM=65.58) for T1, T2, T3 and T4, respectively, and it was higher in T4 than other treatments. The giblet
organs and crop were significantly higher (P<0.05) for T4. The serum cholesterol (SC) and white blood cell (WBC) of
broilers in the experiment period were significantly (P<0.05) lower for T4 as compared to other treatment. But Total
protein (TP) was significantly (P<0.05) higher in T4 among treatment groups which showed that the addition of extract
in drink water of broiler had positive effect on the chicks’ blood. The study recommends a combination of neem and
bitter leaf extract in 6ml/1lt of drink water as a beneficial natural feed additive for Sasso Chicken production.
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1.INTRODUCTION

Poultry farming bridges the protein gap in developing countries, providing protein for human nutrition (WHO, 2007).
Broiler production accounts for 33% of global meat production, meeting WHO's requirement of 105 mg nitrogen/kg
body weight per day (FAO, 2010). Feed additives, also known as growth promoters, are added to poultry diets to
improve production efficiency, health, reduce morbidity, increase growth rate, and lower mortality rates (Singh and
Panda, 1992; FAO, 1998).

Various feed additives are used in poultry to maximize net returns and carcass quality (Khan ef al., 2012). Medicinal
plant extracts are used in food as natural antimicrobials and as growth performance enhancers in poultry nutrition,
replacing banned antibiotic growth promoters (AGP) (Hsieh and Mau, 2001; Jang et al., 2008).

Neem and bitter leaves extract stimulate immune responses, enhancing future responses to disease organisms. Feeding
immune-suppressed birds can boost cell-mediated immune responses, enhancing humoral effect (Sadekar et al., 1998;
Vivian et al., 2015). Azadirachta indica and Vernonia amygdalina leaves offer diverse chemical, elemental, and
macronutrient components, with Vernonia amygdalina leaf showing superior anti-oxidant properties, while containing
minimal phytochemicals (Offor, 2014).

Large-scale antibiotic use has led to antibiotic resistance and residues in food and aquatic ecosystems, posing public
health risks. Concerns over antibiotic growth promotion and human-to-animal resistance have led to drug
discontinuation (Ratcliff, 2000; Patrick et al., 2003; Youcef ef al, 2018). The continuous use of antibiotics in farm
animals has led to a significant increase in deaths and illnesses associated with antibiotic resistance (Newman, 2002;
Muhammed et al., 2009).

Many countries are exploring the use of medical plant extract for alternative production due to concerns about antibiotic
residue in poultry meat and demand for drug-free food products (Griggs and Jacob, 2005). This has led to the search for
alternative natural growth enhancers such as plants and their extracts. However, no work has been conducted regarding
the use of mixtures of neem and bitter leaf extracts and its effect on body weight, performance, and blood parameters.
Therefore, this study was designed to investigate the potential of neem and bitter leaf extracts as natural feed additives
for broiler chicks and assess their inclusion effects on feed intake, growth performance, carcass characteristics, blood
parameters, chemical composition, and sensory evaluation of meat.

2. MATERIALS AND METHODS

2.1. Study Area

The map of the study site is indicated in Figure 1. The study was conducted in Wollega University main campus,
Oromia Regional state, western parts of Ethiopia which is located at 328km away from Finfine city/Addis Ababa to the
west direction on the main highway to Assosa. The area is located at 10° 5" N latitude, 36°, 33" E longitude. The study
area is located at an altitude of 2,088 meters above sea level (masl). The minimum and maximum temperature of the
area is 8° C and 30° C. The mean temperature of the area was reported as 19° C. The mean annual rainfall of the study
area was about 1998mm; relative humidity ranges from 31 to 110% (Nekemte Meteorology Agency).

2.2. Collection and Preparation of Leaves Extracts and Rations

Bitter and neem leaves were selected as a growth promoter on experimental chicks. Neem leaf was collected from Bako
Tibe area farm and Bitter leaf was collected from Guto Gida Distitcs, Ethiopia. The samples were dried and ground
thoroughly powdered at Wollega University feed processing plant. The obtained powder was packed in a polyethylene
bag and preserved in the feed storage room until used with water for the broiler. Then 30 grams of each leaves powder
was added to 1Lt of cold distilled water, shake thoroughly and placed overnight at room temperature (Mollah ef al,
2012). The starter and finisher broiler diets were purchased from the Bishoftu Alema farm. Formulated rations were
purchased to meet the nutrient requirement for starter and finisher broiler chicks. The starter phase was 3 weeks of age.
The finisher phase was offered from 3 weeks up to slaughtering (42 days).

2.3. Management of Experimental Animals

The experimental house, pens, watering troughs, and pens were thoroughly cleaned and disinfected two weeks before
the experimental on the animal's arrival, using commercial disinfectant and sprayed against parasites.

Each pen was equipped with a 250-watt heat bulb. For the experiment, a total of unsexed one hundred ninety-two-day-
old Sasso breed of chicks were purchased from Ethio Chicken farm. The chicks were vaccinated against Newcastle
Disease on day 7 (HB1) by the ocular route and on day 21 (Lasota) was given through by drinking water. They were
also vaccinated for Gumboro on day 14 and 28 through drinking water. Other health precautions and disease control
measures were taken throughout the study period. Vitamins were given to chicks through drinking water to recover from
the stress of transportation and early age acclimatization problems according to the manufacturer’s recommendation.

2.4. Experimental Design and Treatments
The completely randomized design was used, 192 broiler chicken were grouped into four treatments and three replicates,
with 16 chicks per replicate. Treatment 1 was control group, and T2, T3, and T4 were given 2ml, 4ml, 6 ml of neem and
bitter leaf infusion per liter of drinking water respectively. Similar commercial broilers' diet and water were offered ad
libitum throughout the experimental period.
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Table 1. Experimental Treatment Design

Treatment No of Starter phase Finisher phase
replication

Chicks/replications Chicks/replication

R R1 R2 R3
T1 3 16 15 14 15
T2 3 16 15 15 15
T3 3 16 15 15 16
T4 3 16 15 15 15

2.5. Parameters Evaluated and Data Collection Procedure

Data were collected on initial weight, final body weight, body weight gain, feed intake, daily feed intake, feed
conversion ratio (FCR), carcass characteristics, hematology of chickens, and chemical composition of the meat, and
mortality rate.

2.5.1. Feed intake

A weighed amount of feed was offered twice a day, and orts were collected every next morning and weighed after
removing external contaminants by visual inspection. Feed intake was calculated as the difference between offered and
leftover. Average total feed intake per was calculated by subtracting the amount of leftover collected from the amount of
feed offered and divided by number of chicks for that day. Average daily feed intake was determined by dividing
average total feed intake for a number of experimental days. Mean daily feed intake per bird was computed as:

Mean daily feed intake =

The mean feed conversion ratio was determined by dividing the average daily feed intake (DFI) with a mean daily body
weight gain (DBWG).

2.5.2. Body weight gain and feed conversion ratio

Body weight gain was measured every week by weighing the chicks with sensitive balance initially ten in one; second
week seven in one; third week four in one; fourth a week two in one. Finally, for the sixth weeks, body weight was
measured by weighing the broilers individually. The body weight change per pen was summarized for a starter as well
as finisher phases and the entire experiment period for analysis. The body weight gain of birds was computed by
subtracting the mean initial weight from the mean final weight. Average daily gain (ADG) was determined as a
difference in mean final and mean initial body weights divided by the number of experimental days.

Average daily gain =

2.5.3. Chick mortality

Daily monitoring of the birds was followed as a routine activity to check the health status and to record deaths. Mortality
was recorded as it occurred and was determined for each treatment as a percentage of the total mortality at the end of the
whole experiment. Calculation of mortality percentage /MP/ is expressed as percentage as follows:

Mortality Percentage = *100

2.5.4. Carcass evaluation

At the end of the experiment, four birds from each group were picked up randomly then starved for 12 hours, weighed
immediately before being slaughtered and exsanguinated by severing the neck for complete bleeding by using an
instrument bleeding cone and dressed. Birds were eviscerated, and carcass cuts and non-edible offal components were
determined according to the procedure described by Kekeocha (1985). Dressed weight was measured after the removal
of blood and feather, and the dressing percentage was calculated as the proportion of dressed carcass weight to slaughter
weight. Eviscerated carcass weight was determined after removing blood, feather, shank, head, kidney, lungs, pancreas,
crop, proventriculus, small intestine, large intestine, caeca and urogenital tracts. The eviscerated percentage was
determined as the proportion of slaughter weight. Drumstick, thigh, breast meat, heart, gizzard, and liver were separated,
weighed and calculated as a percentage of slaughter weight. Fat around the proventriculus, gizzard, against the
abdominal wall and the cloacae were separated, weighed and expressed as a percentage of slaughter weight. Dressed and
eviscerated weights were calculated following the method of FAO (2001) as:

Dressed weight=ThighstWings+Breast+Ribs+Back+Heart+Liver+Gizzard+neck+Feet+Head + Viscera (inedible offal)
Eviscerated Weight= Dressed weight- Viscera

Dressing (%)= *100

Eviscerated

Eviscerated (%)= *100

2.5.5. Chemical composition of meat

Chemical composition of the meat samples was analyzed following the procedure of AOAC (1995). Samples of breast
and thigh muscles were minced, dried and ground with Imm size then analyzed for the content of dry matter, crude
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protein, ether extract and ash. Dry matter was determined by drying 6 g of ground meat samples in a draft oven at 105°C
for 24 hrs. Nitrogen (N) was determined according to Kjeldahl procedure and crude protein content of the sample was
calculated as N*6.25 (AOAC, 1995). Total lipid (ether extract) content of the muscles determined following the
standard procedure (AOAC, 1995). Total mineral content was determined by burning 6 g of the samples in a muffle
furnace at 550°C for 3 hours.

2.5.6 Hematological parameters and serum biochemical analysis

At the end of the experimental period, four broilers were randomly selected from each replicate of each treatment group
and blood samples were taken from the brachial vein with a syringe on a tube containing anticoagulant namely, Ethylene
Diamine Tetra acetic acid (EDTA) for analysis of hematology parameters (Hemoglobin, Packed Cell Volume, Total
white blood cells and red blood cells counts). Hemoglobin (Hb) was determined from samples before spinning in a
centrifuge by the Acid hematin method via the procedure followed by Davice and Lewis (1991). Packed cell volume
(PCV) was determined by spinning blood-filled capillary tubes in a centrifuge (Hitachi, EBA 20, Germany) at 1200 rpm
x g for 5 minutes and recorded on hematocrit reader according to the method described by Campbell (1995). Total white
blood cell (WBC) and red blood cell (RBC) counts were determined by using improved neubauer hemocytometer
following the procedure described by Campbell (1980). Blood for serum biochemical analysis was collected from the
same birds slaughtered for carcass measurements. Each blood sample was collected without anticoagulant for serum
biochemical analysis. Serum was separated after centrifugation at 3,000 rpm x g for 15 min and stored at 20 °C until
analyzed. Total serum protein was determined by a refractometer (George, 2001).

2.6. Statistical Analysis

The experimental design employed was Completely Randomized Design (CRD). Data were subjected to analysis of
variance (ANOVA) using a General Linear Model procedure of statistical analysis system (SAS) version 9.1 (SAS,
2008). Least significant difference (LSD) test was used to determine mean differences at P<0.05.

The model used was: Xij = u+Ti+Eij, Xij = any observation made in the experiment, p = Overall mean, Ti = Effect of
treatments, Eij = random error

3. RESULT AND DISCUSSION

3.1. Chemical Composition of Feed Additives and Experimental Diets

Laboratory analysis for the experimental feed additives and chemical composition of commercial feeds is indicated in
Table 2. Laboratory analysis revealed that neem leaves powder (NLP) and bitter leaves powder (BLP) have a
Metabolizable energy content of 2680.96 and 3020.85 kcal’kg DM, respectively. The proximate composition of neem
leaves powder was 91.3% dry matter, 22.90% crude protein, 7.8% crude fiber, 3.20% ether extract, and 9.2% ash,
respectively. This result is comparable with Singh et al. (2015) and (Ahmed et al., 2020). Proximate composition of
bitter leaves powder 86.00 % DM, 21.95 % CP, 12.90 % CF, 6.90% EE, 10.85% ash which was in line with Owen ef al.
(2011) and (Ahmed et al., 2020) report.

Table 2. Chemical composition of neem (Azadirachta indica), bitter (Vernonia amygdalina) leaves and
commercial feeds.

Feed DM (%) Ash(%DM) EE(%DM) CF(%DM) CP(%DM  ME(Kcal/kg
DM)

NLP 91.3% 9.2 3.20 7.80 22.90 2680.96

BLP 86.00 10.86 6.90 12.90 21.95 3020.85

Starter diet  90.00 4.47 6.80 5.70 22.80 3080.00

Finisher diet  90.00 4.55 8.10 5.70 18.30 3275.0

DM = Dry Mater; EE = Ether Extract; CF = Crude Fiber; CP = Crude Protein;, ME= Metabolizable Energy, NLP =
neem leaves powder; BLP= bitter leaves powder

3.2. Feed Intake

Table 3 shows the impact of neem and bitter leaf extract mixtures on broiler feed intake during starter, finisher, and
growth phases. The result showed that treatment of neem and bitter leaves extracts significantly improved (P< 0.05) feed
intake during the starter and finisher phases, with varying levels of inclusion affecting average daily and total feed
intake. The addition of neem and bitter leaves extract mixtures at varying levels significantly enhanced feed intake
during the starter phase compared to the control. Feed intake increased with neem and bitter leaf extract mixtures, with
higher levels in T3 and T4 during the entire experiment, with T1 intake significantly lower than supplemented group
(P<0.05).

The results obtained for feed intake were in agreement with Singh et a/ (2015), who reported that group of broilers that
feeds neem leaf powder was provided as 1, 2 and 3 g per kg of feed, were higher feed intake with change in weeks. The
study contradicts Vivian et al (2015) findings, which found no significant difference in daily feed intake among four
treatment groups (25ml, 50ml, and 75ml per liter of drinking). High feed intake of neem and bitter leaf infusion extracts
may improve digestion and aid in intestinal parasite digestion, potentially decreasing feed utilization. (Ezeonu et al.,
2012; Vivian et al., 2015).
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Table 3. Effect of administering mixtures of neem and bitter leaves extract on feed intake of broilers during the
starter and finisher phases as well as the entire growth period.

Parameters Treatments
T1 T2 T3 T4 SEM P-
value

Starter phase

Feed Intake (g) 1152.28°  1286.78° 1297.06 1317.21* 19.92 .0001
ab

Daily Feed Intake 54.60° 61.00° 61.482 62452 0.94 .0001

(g/bird/day)

Finisher phase

Feed Intake (g) 3130.98¢ 3471.16° 3566.56 3696952 64.64 .0008
b

Daily Feed Intake 156.64 ° 173.65° 178.42° 184.97% 3.23 .0009

(g/bird/day)

Entire period

Feed Intake (g) 4284.46°  4759.14° 4864.64 5015.26* 83.63 .0004
ab

Daily Feed Intake 104.49 © 116.07° 118.65° 122322 2.03 .0004

(g/bird/day)

e Means within a row with different superscript letters are significantly different; (P<0.05); SEM=Standard error of
the mean;TI1=0% of neem and bitter leaves extract; T2=2ml of neem and bitter leaves extract added to 1lt of
water; T3=4ml of neem and bitter leaves extract added to llitter of water,;T4=6ml of neem and bitter leaves extract
added to llitter of water

3.3. Body Weight Gain

Table 4 displays the growth rate of experimental chicks during starter, finisher, and the entire growth period. The
infusion of neem and bitter leaves extract significantly impacted body weight change and average daily weight gain at
varying levels (P< 0.05). The study found that T4 treatment resulted in significantly higher(P< 0.05) weight gain during
the starter phase, while T1 treatment resulted in significantly lower daily and final weight gain. The study found that T4
showed a significantly higher (P< 0.05) weight gain during the starter phase, while T3 did not show any significant
difference in finisher phases or the entire experiment period. The report indicates a significantly lower daily and final
weight gain in the supplemented group compared to the T1 group. The lower growth of broilers in T1 might be related
to the feed intake. These results coincide with those of Chakravarty and Prasad (1991) who achieved high body weight
gain as compared to control when offered Neem leaf extract to broilers from 1 to 6 weeks. This finding is in line with
Nusrat et al. (2015) who reported that the higher body weight gain in broilers consuming neem Leaves infusion. The
experiment done on neem leaves extract reported by Sese et al. (2013) showed that the final body weight gain ranges
from 1733 to 2283g, also Vivian et al (2015) showed that the body weight of broilers fed bitter leaf ranges from
1966.43¢g to 2380g. Similarly, Ndelekwute et al., (2017) report also shows that bitter leaf meals are a good ingredient to
be included in the diets of finisher broiler chickens. Final live weight, daily gain and total feed intake were higher in
groups of birds that consumed diet containing 75g bitter leaf meal per kg diet at the finisher phase. Similarly,
Odoemelam et al., (2013) and Ahmed et al. (2020) reported that the inclusion of bitter leaf in broiler diets leads to
improvement in body weight. The same report from Sarker et al. (2014) that supplementation with 1% aqueous extract
of Neem Leaves and Khatun ef al., (2014) combination of neem and Tulsi leaves extract at 1-3 ml/L drinking water
causes significant increase in live body weight and improvement in weight gain and feed efficiency as compared to that
of control group of broiler. Mohammed and Zakariyau (2012) contrarily, observed that inclusion of bitter leaf as a feed
additive did not significantly improve weight gain. The probable reason for this increment of body weight could be
created an environment of intestinal tract balance and which results in better utilization of feed and eventually weight
gain. Hernandez et al., (2004) reported the better FCR was due to the effect of medicinal plant leaf extract that increases
the production of digestive enzymes and improved utilization of digestive products through enhanced liver function and
might be due to anti-protozoal and immune-stimulatory properties of neem leaves that help to reduce the microbial load
and improved the performance (Wankar et al., 2009).

Table 4. Effect of mixture of neem and bitter leaves extracts on body weight change of broilers during the starter
and finisher phases as well as the entire growth period

Parameters Treatments
T1 T2 T3 T4 SEM P-
value
Starter phase
Initial body weight (g) 40.860 41.78 41.42 42.00 0.29 .290
(8)
Final body weight (g) 814.55¢ 836.72° 845.97° 863.91 2 5.72 .0006
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Body weight gain 773.67¢ 79476 ° 804.27° 82142+ 5.55 .0005
(g/bird)
Average daily gain 36.84 ¢ 37.84° 38.29° 39.11a 0.26 .0005
(g/bird/day)
Finisher phase
Final body weight (g) 1924.95¢  2367.63° 2416.53% 2582.67*  77.16 .0003
Body weight gain 1151.28°  1572.87° 1612.26% 1761.24*  72.27 .0006
(g/bird) Intake
(g/bird/day)
Average daily gain 57.56° 78.64° 80.61% 88.06° 3.61 .0006
(g/bird/day)
Entire period
Final body weight (g) 1924.95¢  2367.63" 2416.53% 2582.67*  77.16 .0003
Body weight gain 1884.07°  2325.38° 2374.84% 2540.17*  77.00 .0003
(g/bird) Intake
(g/bird/day)
Average daily gain 45.95b 56.722 57.922 61.95° 1.88 .0003
(g/bird/day)
abe Means within a row with different superscript letters are significantly different; (P<0.05);
SEM=Standard error of the mean; T1=0% mixture of neem and bitter leaves extract; T2=2ml of neem and bitter leaves
extract added to llitter of water; T3=4ml of neem and bitter leaves extract added to llitter of water;;T4=6ml of neem
and bitter leaves extract added to 1litter of water.

3.4. Feed Conversion Ratio

Table 5 displays the feed conversion ratio of broilers infused with varying neem and bitter leaves extract mixtures
during the starter, finisher, and growth phases. There was significant difference (P< 0.05) in feed conversion ratio
among treatments during the starter phase. Starter phase chickens in control show lower in FCR than other groups (T2,
T3 and T4) at (P< 0.05). But during finisher phase and the entire period, FCR of T4 was significantly lower (P< 0.05
than that of T1 and displayed lower FCR numerically than T2 and T3 in finisher phase and the entire experiment period.
The improvement observed in weight gain is correlated with better FCR observed in the treated group. The lower the
FCR the higher it is for the birds to convert feed consumed to meat.

The results of this study showed that inclusion of different levels of mixtures of neem and bitter leaves extracts
improves feed conversion ratio of the broilers. The result is in line with the findings of Tangka (2003) and Durunna et al.
(2011) who reported improved growth performance of animals fed bitter leaf. Ansari ef al. (2008) observed that the FCR
of broilers fed with Azadirachta indica significantly improved as compared to other treatments. Better feed conversion
ratio of the broiler infused neem and bitter leaves extract may be attributed to the antibacterial properties of these
supplements, which resulted in better absorption of the nutrients present in the gut and finely leading to improvement in
feed conversion ratio of the rations (Ezeonu et al., 2012; Vivian et al., 2015).

Table 5. Effect of mixtures of neem and bitter leaves extract on FCR of broilers during the starter and finisher
phases as well as the entire growth period.

Parameters Treatments
T1 T2 T3 T4 SEM P-
value
FCR
Starter 1.48% 1.61% 1.61% 1.60° 0.018 0.0004
Finisher 2.74% 2.21° 2210 2.11° 0.080 0.011
Entire period 2282 2.04° 2.04° 1.97° 0.040 0.040

@b Means within a row with different superscript letters are significantly different, (P<0.05);

FCR=Feed Conversion Ratio, SEM=Standard error of the mean, TI=0 ml/lt of neem and bitter leaves extract;
T2=2ml/l of neem and bitter leaves extract; T3=4ml/l of neem and bitter leaves extract; T4=6ml/l of neem and bitter
leaves extract.

3.5. Carcass Parameters

The results of the carcass parameters of the birds given 0, 2, 4 and 6 ml of bitter and neem leaf mixing extract are shown
in Table 6. There were significant variations (p<0.05) between the experimental treatments in slaughtered weight,
carcass weight, dressing percentage, drumstick weight, thigh weight, breast weight, and giblets weights, especially,
between T1 and other treatments. Odoemelam et al., (2013) reported that the inclusion of bitter leaf in broiler diets leads
to improvement in dressing percentage and significantly promoted higher dressed weight and carcass quality. There is
also affect of the inclusion of bitter reported by Odoemelam et al, (2013), inclusion of bitter leaf in diet shows
improvement in dressing percentage and significantly promoted higher dressed weight. The higher body weight gain in
broilers consuming neem leaves infusion was due to its diversified effect on intestinal micro-flora, thereby avoiding
stressful conditions (Nusrat et al., 2015).
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Table 6. Effect of administering mixtures of neem and bitter leaves extract on carcass yield characteristics of
broilers

Parameters Treatments

T1 T2 T3 T4 SEM P-value
Starter phase
Slaughter weight (g) 1924.95¢  2367.63° 2416.5%P 2582.67*  77.16 0.0002
Dressing weight(g) 1663.84°  1983.60° 2092.90° 2267.60°  69.61 0.0002
Dressing percentage 86.45% 83.81° 86.60* 87.78* 0.52 0.022
(%)
Eviscerating weight (g)  1364.53°  1679.10° 1732.32° 1968.812 69.60 0.0007
Eviscerating percentage ~ 70.89° 70.91° 71.69° 76.132 0.75 0.006
(%)
Carcass weight (g) 1331.96°  1622.01° 1674.27° 1899.70* 65.58 0.0008
Carcass percentage (%)  68.50° 69.22° 69.28b 73.45% 0.69 0.015
Breast weight (g) 464.47¢ 591.13b 633.92° 697.022 26.65 0.0001
Breast (%) 24.11° 24.98° 26.22° 26.98? 0.36 0.0009
Thigh weight (g) 176.48¢  218.60° 251.05° 273.25% 11.34 0.0001
Thigh (%) 9.18° 9.23b 10.39° 10.572 0.20 0.0002
Drumstick weight (g) 154.05¢ 195.38° 213.58° 246.53? 10.61 0.0002
Drumstick (%) 8.01¢ 8.26 8.83° 9.532 0.19 0.0040
Abdominal fat weight 41.00 41.00 40.67 40.67 0.22 0.53
(2
Abdominal fat (%) 2.132 1.73b 1.68°¢ 1.61¢ 0.06 0.0001

@b Means within a row with different superscript letters are significantly different, (P<0.05);
SEM=Standard error of the mean, T1=0 ml/lt of neem and bitter leaves extract; T2=2ml/l of neem and bitter leaves
extract; T3=4ml/l of neem and bitter leaves extract; T4=6ml/l of neem and bitter leaves extract

Average weight of giblet of broiler chickens administered the mixture of Azadirachta indica and Vernonia amygdalina
leaves extract shown on Table 7, the average heart weight of control treatment was significantly (P< 0.05) lower than
the supplemented animal. Average liver weight was (33.36 g) in control, followed by an average liver weight of 36.43 g,
39.53 g, and 38.70 g recorded in T2, T3 and T4 respectively. The average crop weight was (3.57 g) in control, following
4.65 g, 4.83g and 5.01g, for T2 , T3 and T4 respectively. The present study was in line with Sobayo et al. (2016) who
report that the inclusion of Neem Leaf Meal in birds influence gizzard, liver and heart were significantly (P< 0.05)
affected. In this finding, there was no significant (P> 0.05) difference observed in proventriculus, large intestine, small
intestine and ceaca among treatment group.

Table 7. Effect of administering mixtures of neem and bitter leaves extract on the organ parts weight and length
of broilers

Parameters Treatments
T1 T2 T3 T4 SEM P-

value

Starter phase

Heart weight (g) 9.05° 10..33% 11.41° 11.55° 0.37 0.03

Heart (%) 0.45 0.44 0.47 0.46 0.01 0.85

Liver weight (g) 33.65° 36.43% 39.53% 38.70° 0.81 0.01

Liver (%) 1.68* 1.56% 1.63° 1.53° 0.02 0.07

Gizzard weight (g) 30.76¢ 33.56° 35.08% 36.83? 0.74 0.003

Esophagus weight (g)  5.28° 5.45b 6.00% 6.7% 0.22 0.02

Esophagus length (cm)  15.16° 15.500¢ 16.56% 17.572 0.33 0.01

Crop weight (g) 3.57° 4.65° 4.83% 5.012 0.193 0.005

Crop length (cm) 2.83b 3.50% 3.57% 4.15° 0.176 0.03

Proventriculus weight ~ 8.18 9.23 9.55 9.00 0.2762 0.38

(2

Proventriculus length 4.83 4.75 4.58 4.58 0.102 0.82

(cm)

Small intestine weight ~ 58.15 72.63 64.65 55.48 3.399 0.31

(2

Small intestine length ~ 159.83 171.00 164.33 180.33 3.60089  0.21

(cm)

Large intestine weight  3.40 4.00 5.57 4.48 0.55436  0.63
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Large intestine 10.16# 11.75° 11.832 11.25° 0.37563  0.42
Length(cm)

Ceaca weight (g) 11.35 14.88 13.66 12.78 0.74199  0.44
Ceaca Length(cm) 17.16 16.66 17.33 16.41 0.60573  0.96

® Means within a row with different superscript letters are significantly different, (P<0.05); SEM= Standard error of
the mean, T1=0ml of neem and bitter leaf extract; T2=2ml of neem and bitter leaf extract; T3=4ml of neem and bitter
leaf extract; and T4=6ml of neem and bitter leaf extract.

3.6. Hematological Serum Biochemical Parameters

Hematology and serum biochemical profiles results in Table 8 shows hemoglobin concentration (Hb), packed cell
volume and total red blood cell (RBC) count of the experimental birds were not statistically different (P> 0.05), whereas,
there are significant differences (P< 0.05) in total white blood cell (WBC) count, total protein (TP) and serum
cholesterol concentration between the control and experimental groups. The total protein is a composite of the albumin
and globulin content in the blood and is a reflection of the nutritional status of the birds. Total protein of the birds in the
control group was significantly lower than 2.91g/dl in T1 compared with the other treatments T2, T3 and T4 as it was
3.71, 4.32 and 4.94 g/dl respectively during the experimental period. This finding concurs with a report by Vivian et al.
(2015) that indicate administration of bitter leaf extract for broiler shows higher total protein than control group. Similar
result has been reported by Ihsan et al. (2017) which depicted that addition of neem powder in broiler diets significantly
(P<0.05) increased total protein value.

In the present study the serum cholesterol concentration was shown to be significantly lower (P< 0.05) (79.48, 95.50,
96.85, and 114.58) mg/100ml, for T4, T3, T2 and T1 respectively.

The decline in cholesterol level with increased level of neem and bitter leaves extract mixture offered with drink water is
in agreement with the report of Ogbuewu et al. (2008) who worked on dietary neem leaf meal for rabbits. Upadhyay
(1990) also reported a decline in blood cholesterol levels of broilers and rats fed neem leaf meals. Vernonia amygdalina
leaves extract elicited beneficial effects by lowering the levels of cholesterol of the broiler chickens and this result is
also in agreement with the observation of Owen et al. (2011). Similarly, Ojiako and Nwanjo (2006) documented that
administration of bitter leaf significantly attenuated the cholesterol level of streptozotocin-diabetic rats.

This study showed that administration of neem and bitter leaves extract in drinking water significantly (P< 0.05)
lowered the total white blood cell (WBC) counts. This is similar with the finding of Bonsu et al. (2012) who reported
that birds fed diets that contained neem leaf meal (NLM) at 2%, 1.5% and 2.5% level were significantly (P< 0.05)
lowered the number of WBC when compared with the control birds. The relatively lower WBC of the birds
administered with the mixture of neem and bitter leaf extract could be attributed to no fight against potential disease
threats before the body’s system could be stimulated to produce WBC as was similarly reported by Zanu et al. (2011).
This is also in agreement with the findings of Gotep et a/ (2016) who administered, combined aqueous extracts of
Azadirachta indica and Khaya senegalensis and found out that there was a significant decrease in total WBC count in the
treated groups compared to negative control. The values obtained for all hematological parameters were within the
normal range (Douglas et al., 2010).

Table 8. Effect of administering mixtures of neem and bitter leaves extract on some hematological and serum
biochemistry of broiler chicks

Parameters Treatments

Tl T2 T3 T4 SEM P-value
Red blood cell 3.75 3.55 3.88 3.38 0.086 <.1811
(x106/mm)
White blood cell 70.86% 63.85° 61.23b 44.64¢ 2.923 <.0001
(x103/mm)
Hemoglobin (g/dl) 10.43 10.60 11.68 11.70 0.284 <. 2394
Packed cell volume 31.93 34.24 35.79 35.83 1.008 <. 5388
(%)
Total protein (g/dl) 2912 3.71% 4.32cb 4.942 0.228 <.0001
Serum cholesterol 114.58* 96.85° 88.35¢ 79.484 4.009 <.0001
(mg/dl)
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3.7. Chick Mortality Percentage

Mortality rate denotes to the number of chickens died from a flock of certain number of chickens. The results showed
that the mortality rate of the broilers (Table 9) was statistically not significant (P>0.05) Percent mortality of broilers in
entire experimental period was 8.33, 6.25, 6.25 and 4.16 for T1, T2, T3, and T4, respectively. The mortality percentage
in all treatments was not significantly different, possibly due to a high growth rate or rapid metabolism. Postmortem
examinations revealed watery fluid in all dead birds. Nodu et al. (2016) found that combining neem and bitter leaves
extract in drinking water can decrease mortality rates in broilers, potentially boosting growth rates. Low percentage
mortality was observed in treatments in which neem extract was administered. There was also similar result from Bonsu
et al. (2012) and Ahmed et al. (2020) who suggest that the neem extract acted positively as an antibiotic at all levels.

Table 9. Effect of administering mixtures of neem and bitter leaves extract on mortality percentage of broilers
during the starter and finisher Phases as well as the entire growth period.

Parameters Treatments
T1 T2 T3 T4 SEM P-

value

Mortality starter 4.16 2.08 4.16 0.00 0.92 0.36

Phase

Mortality finisher 4.16 4.16 2.08 4.16 0.92 0.86

Phase

Mortality Entire 8.33 6.25 6.25 4.16 0.76 0.33

period

@ Means within a row with different superscript letters are significantly different, (P<0.05);, SEM= Standard error of
the mean, T1=0ml of neem and bitter leaf extract; T2=2ml of neem and bitter leaf infusion; T3=4ml of neem and bitter
leaf extract; and T4=6ml of neem and bitter leaf extract.

3.8. Chemical Composition of Meat

The laboratory results in Table 10 shows not significantly (P>0.05) affect in proximate composition of the breast and
thigh meat on CP% of the breast and thigh meat. Crude protein of the breast and thigh meat between control and
experimental groups was recorded (21.68, 23.52) in T1 compared with the other treatments T2 (21.17, 21.67), T3 (20.92,
24.07) and T4 (24.34, 24.79) respectively in the experiment period. This result clearly shows that blood protein content
is directly related to muscle protein content. Similar results have been reported by Ihsan et al. (2017) and these authors
indicated the addition of neem powder in broiler diets significantly ((P<0.05) higher crude protein value of the meat.
This result clearly showed that blood protein content is directly related to muscle protein content.

Table 10. Effect of administering mixtures of neem and bitter leaves extract on meat chemical composition of
broilers

Parameters (%) Treatments

T1 T2 T3 T4 SEM P-

value

Moisture
Breast 75.16 75.38 75.51 75.49 0.11 0.6
Thigh 73.82 73.66 73.11 73.35 0.12 0.16
Crude protein
Breast 21.68° 21.17° 20.76° 24.18* 0.45 <.005
Thigh 23.52 21.67° 24.07° 24.79* 0.36 <.002
Ether Extract
Breast 5.89 5.61 5.8 6 0.17 0.91
Thigh 7.06 7.57 6.74 6.35 0.18 0.09
Ash
Breast 5.23 5.75 5265 45 0.19 0.8
Thigh 5.21 5.24 4.56 4.4 0.16 0.14

@ Means within a row with different superscript letters are significantly different, (P<0.05);, SEM= Standard error of
the mean, T1=0ml of neem and bitter leaf extract; T2=2ml of neem and bitter leaf infusion; T3=4ml of neem and bitter
leaf extract; and T4=6ml of neem and bitter leaf extract

4. CONCLUSION

Oral administration of neem and bitter leaves extract increased broiler chick feed intake and weight gain, primarily due
to improved health and digesting system, compared to control groups. The study found significant differences in giblet
body organ weight among broiler chickens treated with a mixture of Azadirachta indica and Vernonia amygdalina
leaves extract. Based on the finding, it can be concluded that neem and bitter leaves extract, when administered in a ratio
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of 6 ml per liter of water, significantly improved feed intake, growth rate, body gain, and carcass weight of 6 ml
mixtures of neem and bitter Leaves extract per one liter of water for broiler chicks has good performance on the feed
intake, growth rate, average daily body gain, feed conversion ratio, and eviscerated carcass weight. The study
recommends neem and bitter leaves extract mixed with drink water for broiler chick performance, but further research is
needed to understand its effects on performance, hematological parameters, and meat sensory.

Acknowledgement
We would like to express our gratitude and appreciation to all data collectors for their supports during experimental
work

Disclosure statement
No potential conflict of interest was reported by the author (s)

5. REFERENCES

1. Ansari, J.Z. Haq, A., Yousa, M., Ahmad, T. and Khan, S. (2008). Evaluation of different medicinal plants as
growth promoters for broiler chicks. Sarhad Journal of Agriculture, 24: 323-329.

2. Bhardwaj, RK. & Gangwar, S.K. (2011). Effect of dietary supplementation of Withania somnifera on egg
production and egg quality parameters in Japanese Quails. International Journal of Advanced Biological
Research. .J.LA.B.R., VOL. 1(1) 2011: Pp. 32-34. ISSN: 2250-3560.

3. Bonsu, F.R.K., Kagya-Agyemang, J.K., Kwenin, W.K.J. and Zanu, H. K. (2012).Medicinal response of broiler
chickens to diets containing Neem (Azadirachta indica) leaf meal, hematology and meat sensory analysis.
World Journal of Applied Science 19(6):800-805.

4. Chakravarty, A. and Prasad, J. (1991). Study on the effect of Neem leaf extract and Neem cake extract on the
performance of broiler chicks. Poultry Adviser, 24(9): 37-38.

. Douglas, J., Weiss K. and Wardrop, J.(2010). Veterinary Hematology. 6th Edn., Blackwell Publishing Ltd.

6. Durunna, C.S., Chiaka, I.I. Ebenebe, O.E. Udedibie, A.B. Uchegbu M.C. and Durunna, O.N. (2011). Value of
bitter leaf (Vernonia amygdalina) meal as feed ingredient in the diet of finisher, International Journal of
Agriculture and Rural Devevelopment, 14: 722-726.

7. Ezeonu, .M., Akobueze, E.U. and Chah, K.F. (2012). Prebiotic effects of Vernonia amygdalina and Ocimum
gratissimum aqueous leaf extracts in rabbit (Oryctolagus cuniculus). African Journal of Biotechnology, 11(10):
2537-2547.

8. FAO (Food and Agriculture Organization of the United Nations, (2010). Food Balance Sheet: A hand
book.Rome, Italy.http://www.fao.org/DOCREP/003/X9892E/X9892¢06.htm.

9. FAO (Food and Agriculture Organization of the United Nations).(1998). Utilization of Poultry Feed Resources
by Small holders in Villages in Developing Countries. Food and Agricultural Organization, Rome, Italy.

10. Gotep, J.G., Tanko, J.T., Forcados, G.E., Muraina, I.A., Ozele, N., Dogonyaro, B.B., Oladipo, O.0., Makoshi,
(2016). Therapeutic and safety evaluation of combined aqueous extracts of Azadirachta indica and Khaya
senegalensis in chickens experimentally infected with Eimeria Oocysts. Journal
https://doi.org/10.1155/2016/4692424

11. Griggs, J.P and Jacob, J.P. (2005). Alternatives to antibiotics for organic poultry production. Journal Applied
Poultry Research, 14:750-756.

12. Hernandez, F., Madrid, J., Garcia, V., Orengo, J. and Megias, M.D. (2004). Influence of two plant extracts on
broilers performance, digestibility, and digestive organ size. Poultry Science. 83:169-174.

13. Hsieh, P.C and Mau, J.L. 2001. Antimicrobial effect of various combinations of plant extracts. Food
Microbiology, 18: 35-43.

14. Thsan, M.S. Mushtaq, T.B., AL-Zuhariy, Sameer, M.A. and Shamaael, S.M. (2017). Impact of supplementation
neem powder (Azadirachta indica) to diet broiler in immunological, physiological, and productive traits
advances in Environmental Biology, Department of Pathology and Poultry Diseases, college of veterinary
medicine, University of Baghdad-Iraq Pages:44-51

15. Jang, A., Liu, X.D., Shin, M. H., Lee, B.D. Lee, S.K and Lee, J.H, (2008). Antioxidative potential of raw breast
meat from broiler chicks fed a dietary medicinal herb extract mixture. Journal of Poultry Sciences, 87: 2382—
2389.

Volume-11 | Issue-02 | November 2025 10



16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

K. C. Dani, S. K. Singh, R. K. Bhardwaj, R. K. Sharma, R.S.Jaiswal and Brijesh Singh. (2008). Effect of herbal
growth promoters on the economic traits of broilers. Proceedings of National Workshop on “Appropriate
technologies for hills”. G.B.P.U.A & T, Oct .16-18. pp. 425-428.

Khan, R.U., Naz S., Nikousefat Z., Tufarelli V., Javdani M., Qureshi M.S.N.and Laudadio V. (2012). Potential
applications of ginger (Zingiber officinale) in poultry diets. World's Poultry Science Journal, 68(2): 245-252.
Mohammed, A.A. and Zakariya’u, A.S. (2012). Bitter beaf (Vernonia amygdalina) as a feed additive in broiler
diets. Research Journal of Animal Science, 6(3):38-41.

Muhammed, F., Aktar, M., Rahman, Z.U., Javedand, I. and Anwar M.I., (2009). Role of veterinarians in
providing residue-free veterinary food. Pakistan Veterinary Journal. 29(1): 42-46.

Ndelekwute, E.K., Ekere, P.C., Assam, E.D. and Okonkwo, A.C., (2017). Dietary Effect of bitter leaf
(Vernonia amygdalina) meal on growth performance, carcass and internal organs characteristics of finisher
broilers journal of Animal Production Research. 29(1): 295-300.

Newman, M.G. (2002). Antibiotic resistance is a reality: novel techniques for overcoming antibiotic resistance
when using new growth promoters. Nutrition Biotechnology in the Feed and Food Industries Proceeding.

Nodu, M.B., Okpeku, M., Akpovetal, Z.A. and Iroegbu, D.O. (2016). Evaluation of azadirachta indica leaves
extract on hematology and biochemical profiles, organs weight and growth parameters of broiler chickens.
Journal of new sciences, Agriculture and Biotechnology, 32(5):1879-1884

Nusrat, M., Mahbub, M., Fatema, A., Shobhan, D. and Morshedul A. (2015). Effects of Neem, turmeric and
papaya leaf extract mixture on growth performance of broilers. International Journal of Natural and Social
Sciences, 2(2):17-21.

Odoemelam, V.U., Nwaogu, K.O., Ukachukwu, S.N., Esonu, B.O., Okoli, I.C., Etuk, E.B.,Ndelekwute, E.K.,
Etuk, LF., Aladi, N.O. and Ogbuewu, [.P. (2013). Carcass and Organoleptic assessment of broiler fed Ocimum
gratissimum supplemented diets. proclamation 38th Conference of Nigeria Society of Animal Production 17-
20th March, Rivers state University of Science and Tech., Port Harcourt; 767- 770.

Offor, C.E. (2014), Comparative Chemical analyses of vernonia amygdalina and Azadirachta indica leaves,
Journal of Pharmacy and Biological Sciences 9: 73-77.

Ogbuewu [P, Okoli I.C and Iloeje M.U. (2008). Serum biochemical evaluation and organ weight
characteristics of buck rabbits fed graded levels of neem (Azadirachta indica) leaf meal diets. Journal of
Veterinary Medicine, 3 -10.

Ojiako, A. and Nwanjo, U. (2006). Is Vernonia amygdalina hepatotoxic or hepatoprotective response from
biochemical and toxicity studies in rats. African Journal of Biotechnology, 5:1648-1651.

Owen, O.J., Amakiri, A.O. and Karibi-Botoye, T.A. (2011). Lipid-lowering effects of bitter leaf (Vernonia
amygdalina) in broiler chickens fed finishers’ mash. Agriculture and Biology journal of North America, 2(6):
1038-1041.

Patrick B., Devriese L.A. and Haesebrouck F. (2003). Antimicrobial growth promoters used in animal feed:
Effects of less well known antibiotics on gram-positive bacteria. Clinical Microbiology, 16(2):175-188.

R.K. Bhardwaj, S.K. Singh, Ashok Kumar and Shive Kumar. (2009). Performance and Haemo-biochemical
Profile of Japanese Quails Fed Asparagus Racemosus Root Powder (2009). Indian J Animal Production and
Management. 4 (1-2): 94-96.

R.K. Bhardwaj, S.K. Singh, Ashok Kumar, Brijesh Singh, M. Patel and A.K. Bhardwaj (2008).Indigenous
medicinal plants for improving egg and poultry production Proceedings of National Workshop on
“Appropriate technologies for hills”. G.B.P.U.A & T, Oct, 16-18. pp. 449-452.

Ratcliff, J. 2000. Antibiotic bans European perspective. In: JA Doerr (ed.) Proceedings of the 47th Maryland
nutrition conference for feed manufacturers, Baltimore. University of Maryland, College Park.135-152.
Rohatash K. Bhardwaj, Aditi Bhardwaj & Gangwar, S. K., (2012). Efficacy of Ashwagandha (Withania
somnifera) supplementation on haematological and immunological parameters of Japanese quails. International
Journal of Science and Nature. I.J.S.N., VOL. 3(2) 2012: 476-478. ISSN 2229 — 6441

Volume-11 | Issue-02 | November 2025 11



34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44

45.

Sadekar, R.D, Kolte, A.Y., Barmase, B.S and Desai, V.F. (1998). Immuno potentiating effects of Azadirachta
indica (Neem) dry Leaves powder in broilers, naturally infected with Infectious Bursal Disease virus. Indian
Journal of Experimental Biology, 36(11):1151-1153.

Sarker, S.K., Mostofa, M., Akter, F., Rahman, M.M. and Sultana, M.R. (2014). Effects of aqueous extract of
Neem (Azadirachta indica) leaves as growth promoter and anti colibacillosis in broilers. Bangladesh. Journal of
Animal Science, 43 (2): 138-141.

Sese, B.T., Okpeku, M. and Geroge, O.S. (2013). Organ weights, carcass characteristics and blood chemistry of
broiler birds fed graded levels of Mucuna UtilisLeaves. Journals of Veterinary Advance, 3(4):146-152.

Singh, K.S. and Panda, B. (1992). Feed additives. In: Poultry nutrition. 2nd edition. Kalyani publ. Delhi, pp.
134- 143.

Sobayo, R.A., Muhammad S.B., Oso, A.O., Sogunle, O.M., Adejola, Y.A. and Adegbenjo, A.A. (2016).
Effects of supplemental neem (Azadirachta indica) and garlic (Allium Sativum) on growth and carcass yield of
finishing broiler. Journal of Agricultural Science and Environment, 16(2): 29 — 42.

Sufi, A., Girma, M., Ameha, N. and Zeryehun, T., (2020). Effect of Mixture of Neem and Bitter Leaf Extract
Inclusion in the Drinking Water on the Growth and Carcass Characteristics of Broiler Chicken. East African
Journal of Veterinary and Animal Sciences, 4(1), pp.41-50.

Tangka, J.K. 2003. Analysis of the thermal energy requirements for the extraction of leaf protein concentrate
from some green plants. Biosyst. Eng., 86: 473-479 WHO.,(1996). African traditional medicine. Afro-Tech.
Rep. Ser., 1: 3-4.

Upadhyay, C., (1990). The medicinal properties of neem (Azadirachta indica) tree.Animal pharmacology,2nd
dition. Longman England.

Wankar, A.K., Shirbhate, R.N., Bahiram, K.B., Dhenge, S.A. and Jasutkar, R.A. (2009). Effect of neem leaf
powder supplementation on growth in broilers. Veterinary World, 2(10): 396-397.

WHO. 2007. Protein Amino Acid Requirements in Human Nutrition. Report of a Joint.

Youcef, M., Marie, P.L.M., Marie, L.G., Younes, C., Gayatri, S., Tarek, R., Satinder, K.B., Caroline, C.,
Antonio, A. and Ramirez, S.G. (2018). Use of antibiotics in broiler production: Global impacts and alternatives.
Animal Nutrition, 4: 170-178.

Zanu, H., Kagya-Agyemang, J..Kwenin, W., Bonsu, F., Antwi, Physiological Response of Broiler Chickens to
Neem and Akakapenpen (Rauvolfia vomitoria) Decoctions: Carcass Characteristics. International Journal of
Poultry Sc.10: 730-733.

Volume-11 | Issue-02 | November 2025 12



