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Abstract

Background: The objective of this study was to produce a least-cost ration from the use of fluted pumpkin leaf
meal and bread waste in broiler chickens’ diets. Fluted pumpkin leaves (FPL) were sourced in Akure and its
environs. The leaves were air-dried and milled to produce fluted pumpkin leaf meal (FPLM), while bread wastes
were collected from different bakeries in Ilara-mokin and Akure towns, Ondo State, Nigeria. The bread wastes were
sun-dried and milled and tagged BWM. The fluted pumpkin meal and bread waste meal were mixed in ratio 1:9 (1
kg FPLM + 9 kg BWM) to produce the fortified bread waste meal (FBWM) and used as one of the feed ingredients
in broiler chickens’ diets. The FBWM were included in the diets at 0, 5, 10 and 15% to serve as diets I, II, III and IV,
respectively. Two hundred day-old Abor-acre broiler chicks were randomly allotted to the four (4) dietary
treatments at fifty (50) chicks per treatment at five (5) replicates per treatment in a completely randomized design.
The experimental diets (starter and finisher) and freshwater were offered to the chicks ad libitum for fifty-six (56)
days.

Results: The results showed that the final weights and total weight gain were significantly (P < 0.05) influenced by
dietary treatments. The highest final weight (2.12 ± 13.16 kg/bird) and the highest total weight gain (2.08 ± 13.14
kg/bird) were recorded in birds fed diet I, while the lowest final weight (1.73 ± 11.67 kg/bird) and the lowest total
weight gain (1.69 ± 11.15 kg/bird) were recorded in birds fed diet IV. There was no significant (P > 0.05) difference
in the feed conversion ratio for all birds fed diets I–IV. The highest dressed weight (92.64 ± 8.30%) and the highest
eviscerated weight (79.52 ± 6.50%) were recorded in birds fed diet I. The lowest cholesterol (21.23 ± 3.15 mg/dl)
was recorded in bird fed diet IV and the highest (32.78 ± 3.78mg/dl) in birds fed diet I. Highest net profit (N 683.27)
was recorded in bird fed diet IV.

Conclusion: Conceivably, within the limit of this study, the inclusion of FBWM in the diet of broiler chickens at 0% had
better results than other test diets, but looking at the level of significant, up to 5% is practicable considering the final
weight and weight gain. Bird fed 15% yielded the highest profit/bird produced.
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Introduction
A major challenge in the livestock industry is increasing
price of a conventional feedstuff with the resultant effect
of shortage in animal protein and high cost of poultry
production and hence poor animal protein intake among

Nigerians (Olabode, 2008). To match this demand as
well as producing broiler chickens at a reduced cost, use
of cheaper, locally available and unconventional feed re-
sources will be the answer. The search for these feed-
stuffs has remained central to research efforts of an
animal nutritionist (Fasuyi, 2000); all aimed at reducing
the cost of broiler production through the use of
cheaper feeds. Therefore, there is a need to explore the
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use of agro-industrial by-products as feed sources that
can yield the same output as conventional feedstuff and
perhaps at a cheaper cost. This will help to reduce the
cost of feeds and also minimize the direct competition
between human and animal for the availability of con-
ventional feeds. One of the agro-industrial wastes that
have received little research attention is bread waste.
Large numbers of bread factories are operated in the
urban and peri-urban areas, and it produces a sizable
amount of wastes during processing and marketing of
the bread, which in most cases contribute to environ-
mental menace. Bread waste had been used as an alter-
native energy source for maize in poultry diets (Nworgu
et al., 1999). However, it is envisaged that the nutritive
potential of bread waste could be enhanced with the
addition of fluted pumpkin (Telfairia occidentalis).
Fluted pumpkin is rich in protein, vitamins and minerals
(Ladeji et al., 1995 and Adegbenro, 2015). Telfairia occi-
dentalis is also rich in iron and has been reported to be
useful in the treatment of anaemia (Alada, 2000). Eating
meals rich in fluted pumpkin leaves and seeds helps
in preventing cancer, improves blood count, beats
diabetes, and reduces blood glucose and cholesterol
levels (Ajibade et al., 2001). It is therefore conceivable
that a rational blend of bread wastes with fluted
pumpkin leaf meal could help to increase the nutrient
density vis-à-vis availability of bread wastes in broiler
chicken diet. Thus, this study is designed to evaluate
the nutritive potential of bread waste-fluted pumpkin
leaf meal in broiler chicken diets using growth indices
and health status as response criteria.

Materials and methods
Experimental site
The experiment was carried out at the Poultry Section
(Broiler Unit) of the Teaching and Research Farm, The
Federal University of Technology, Akure, Nigeria. The
Federal University of Technology, Akure, Nigeria, is lo-
cated on Latitude 7° 18″ N and Longitude 5° 10″ E,
which falls within the rainforest zone of the humid tro-
pics, which is characterized by the hot and humid
climate.

Collection of tested ingredients
Fluted pumpkin leaves were sourced for in large quantities
in Akure and its environs. The leaves were air-dried be-
tween 14–21 days and the air-dried leaves were milled
using hammer mill at the Nutrition Laboratory of the De-
partment of Animal Production and Health, The Federal
University of Technology, Akure, Nigeria. Also, bread
wastes were collected from different bakeries in Ilara-
mokin and Akure both in Ondo State, Nigeria; the col-
lected bread wastes were sun-dried and milled using a
hammer at the Nutrition Laboratory of the Department of

Animal Production and Health, The Federal University of
Technology, Akure, Nigeria.

Fortified bread waste production
The milled fluted pumpkin leaves (FPLM) and milled
bread wastes (BWM) were mixed together in ratio 1:9
(1 kg FPLM + 9 kg BWM) to produce 10 kg fortified
bread waste meal (FBWM). The reason for blending the
bread waste with fluted pumpkin is to improve the nu-
tritional quality of the bread waste, and the reason for
using ratio 1:9 is not to make the diet too bulky. Other
feed ingredients were sourced from feed-mills within
Akure, Ondo State, Nigeria. The proximate composi-
tions of bread waste and fortified bread waste were done
using AOAC (2006) method, and the results are pre-
sented in Table 1.

Experimental diets
Four experimental diets were formulated for the starter
phase to meet NRC (1994) minimum requirement. The
four experimental broiler starter diets were formulated
using fortified bread waste meal as one of the feed ingre-
dients at the graded levels of 0, 5, 10 and 15% and desig-
nated diets I, II, III and IV, respectively. The same
procedure was followed for the finisher phase. Each diet
was thoroughly mixed. The gross compositions of the
experimental diets (starter and finisher phases) are
shown in Tables 2 and 3.

Experimental layout and feeding trials
A total of two hundred day-old Abor-acre breed of
broiler chicks were procured from a reputable hatchery
in Ibadan, Nigeria, out of which two hundred chicks
were randomly allotted to four dietary treatments repli-
cated five times with ten chicks per replicate in a com-
pletely randomized design. The weight of each group (10
chicks) was balanced (± 1 g). The birds were fed their re-
spective starter diets from 1–28 days and their finisher
diets from 29–56 days. The experimental diets and water
were supplied ad libitum throughout the experimental
period. Daily feed consumption and weekly weight
changes were monitored. The feed conversion ratio
(FCR) was calculated from the values obtained from
daily feed consumption and weekly weight changes.

Slaughtering, carcass and organ measurement
At the end of the feeding trial (1–56 days), three birds per
replicate were randomly selected and sacrificed. The birds
were stunned and slaughtered for blood collection for the
haematological and serum indices studies. For haematol-
ogy, blood samples were collected into sterilized bottles
containing speck of ethylene diamine tetra-acetic acid
(EDTA) and blood samples for serum biochemical studies
were collected into test tubes (without anticoagulant) and
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placed in test tube racks, and after some hours, the serum
was obtained by centrifugation and serum samples were
stored in a deep freezer prior further study. Thereafter,
the birds were defeathered, weighed and tagged dressed
weight. The eviscerated weight was obtained by removal
of the offal and internal organs. Carcass parts and organs

were weighed and their weights expressed as percent of
live body weight.

Statistical analyses
Collected data were subjected to one-way analysis of
variance using SPSS version 13 package and where sig-
nificant differences are found; the means were compared
using Duncan multiple range test of the same package.

Results
Performance characteristics
The inclusion of bread waste fortified with Telfairia occi-
dentalis leaf meal on the performance of broiler chick-
ens is presented in Table 4. Among all the parameters
measured, only the final weight and total weight gain
were significantly (P ˂ 0.05) influenced by the dietary
treatments. The highest final weight (2.12 ± 13.16 kg/
bird), the highest total weight gain (2.08 ± 13.14 kg/bird)
and least feed conversion ratio (2.32 ± 0.02) were ob-
served in birds fed diet I, while the lowest final weight
(1.73 ± 11.67 kg/bird), the lowest total weight gain (1.69
± 11.15 kg/bird) and highest feed conversion ratio (2.57
± 0.14) were observed in birds fed diet IV. The highest

Table 1 nutritional composition of bread waste and fortified
bread waste meal

Nutrient Bread
waste

Fortified bread
waste meal

Moisture content (%) 8.11 12.35

Crude protein (%) 12.53 19.40

Ether extract (%) 11.04 3.61

Crude fibre (%) 2.25 1.10

Ash (%) 4.80 1.90

Calcium (%) 0.28 0.31

Phosphorus (%) 0.52 0.57

Nitrogen free extract (%) 61.27 61.64

Metabolizable energy (kcal/kg) 3452.38 3928.80

Table 2 Gross composition of the starter diets (%)

Ingredients Diet I Diet II Diet III Diet IV

Maize 53.05 49.55 46.05 42.05

Soybean 17.00 15.50 14.00 13.00

Groundnut cake 20.00 20.00 20.00 20.00

Fish meal 3.00 3.00 3.00 3.00

Fortified bread waste 0.00 5.00 10.00 15.00

Lysine 0.10 0.10 0.10 0.10

Methionine 0.10 0.10 0.10 0.10

Di-calcium phosphate 1.00 1.00 1.00 1.00

Limestone 2.00 2.00 2.00 2.00

Starter premix 0.25 0.25 0.25 0.25

Vegetable oil 3.00 3.00 3.00 3.00

Salt 0.50 0.50 0.50 0.50

Total 100 100 100 100

Calculated analysis:

Crude protein (%) 22.70 22.68 22.63 22.58

Metabolizable energy (Kcal/kg) 3009.92 3006.31 3002.82 2999.27

Calcium (%) 1.12 1.13 1.14 1.14

Available phosphorus (%) 0.55 0.56 0.57 0.58

Lysine (%) 1.26 1.26 1.26 1.26

Methionine (%) 0.48 0.48 0.47 0.47

Contained vitamins A (8,500,000 IU), D3 (1,500,000 IU), E (10,000 mg), K3 (1500
mg), B1 (1600 mg), B2 (4000mg), B6 (1500 mg), B12 (10 mg), niacin (20,000
mg), pantothenic acid (5000mg), folic acid (500mg), biotin H2 (750 mg),
choline chloride (175,000 mg), cobalt (200 mg), copper (3000 mg), iodine
(1000 mg), iron (20,000 mg), manganese (40,000 mg), selenium (200 mg), zinc
(30,000 mg), and antioxidant (1250 mg) per 2.5 kg

Table 3 Gross composition of the finisher diets (%)

Ingredients Diet I Diet II Diet III Diet IV

Maize 59.00 56.00 53.00 50.00

Soybean 11.00 9.00 7.00 5.00

Groundnut cake 20.00 20.00 20.00 20.00

Fish meal 3.00 3.00 3.00 3.00

Fortified bread waste 0.00 5.00 10.00 15.00

Lysine 0.12 0.12 0.12 0.12

Methionine 0.12 0.12 0.12 0.12

Di-calcium phosphate 1.21 1.21 1.21 1.21

Limestone 2.00 2.00 2.00 2.00

Premix 0.25 0.25 0.25 0.25

Vegetable oil 3.00 3.00 3.00 3.00

Salt 0.30 0.30 0.30 0.30

Total 100 100 100 100

Calculated analysis:

Crude protein (%) 19.70 19.65 19.60 19.55

Metabolizable energy (Kcal/kg) 3030.24 3026.69 3023.14 3019.59

Calcium (%) 1.11 1.11 1.12 1.13

Available phosphorus (%) 0.50 0.51 0.52 0.53

Lysine (%) 1.10 1.10 1.10 1.10

Methionine (%) 0.40 0.40 0.40 0.40

Contained vitamins A (8,500,000 IU), D3 (1,500,000 IU), E (10,000 mg), K3 (1500
mg), B1 (1600 mg), B2 (4,000 mg), B6 (1500mg), B12 (10 mg), niacin (20,000
mg), pantothenic acid (5000mg), folic acid (500mg), biotin H2 (750 mg),
choline chloride (175,000 mg), cobalt (200 mg), copper (3000 mg), iodine
(1000 mg), iron (20,000 mg), manganese (40,000 mg), selenium (200 mg), zinc
(30,000 mg), and antioxidant (1,250 mg) per 2.5 kg
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total feed intake (4.82 ± 25.60 kg/bird) was observed in
birds fed diet I and the lowest total feed intake (4.35 ±
24.32 kg/bird) were recorded in bird fed diet IV.

Carcass characteristics
Table 5 shows the carcass characteristics of birds fed
graded levels of fortified bread waste meal. Among all
the measured parameters, dressed weight, eviscerated
weight, head, chest, drumstick, wing, thigh, back and
shank were significantly (P ˂ 0.05) influenced by the diet-
ary treatments. Highest dressed weight (92.64 ± 8.30%),
highest eviscerated weight (79.52 ± 6.50%), highest head
(25.34 ± 2.30 g/kg body weight), highest chest (206.53 ±
14.50 g/kg body weight) and highest wing (83.10 ± 4.80
g/kg body weight) were recorded in birds fed diet I,
while lowest dressed weight (84.13 ± 5.15%), lowest evis-
cerated weight (71.63 ± 5.12%), lowest head (21.66 ±
2.03 g/kg body weight), lowest chest (164.38 ± 13.59 g/kg
body weight) and lowest wing (75.50 ± 4.10 g/kg body
weight) were recorded in birds fed diet IV. Also, highest
drumstick (110.78 ± 12.50 g/kg body weight), highest
thigh (115.78 ± 10.87 g/kg body weight), highest back
(159.97 ± 13.60 g/kg body weight) and highest shank
(42.20 ± 4.20 g/kg body weight) were recorded in birds
fed diet II, while lowest drumstick (93.64 ± 11.33 g/kg
body weight), lowest thigh (99.45 ± 9.89 g/kg body
weight) and lowest shank (39.41 ± 3.34 g/kg body
weight) were recorded in birds fed diet IV and lowest

back (143.03 ± 13.21 g/kg body weight) was observed in
bird fed diet III.

Relative organ measurements:
The relative organ weights of birds fed graded levels of
fortified bread waste meal are shown in Table 6. For all
the parameters measured, only the pancreas was signifi-
cantly (P < 0.05) influenced by the dietary treatments.
The highest pancreas (2.75 ± 0.22 g/kg body weight) and
the lowest pancreas (1.83 ± 0.12 g/kg body weight) were
recorded on birds fed diets IV and II, respectively. The
relative weights are the following: gizzard (ranged 11.91
± 1.30 to 13.47 ± 1.78 g/kg body weight), liver (ranged
15.09 ± 2.02 to 17.27 ± 2.22 g/kg body weight), heart
(ranged 3.55 ± 0.04 to 4.12 ± 0.18 g/kg body weight) and
lung (ranged 4.10 ± 0.21 to 4.46 ± 0.42 g/kg body
weight). The highest values for gizzard and heart were
observed in birds fed diet III (13.47 ± 1.78 g/kg body
weight and 4.12 ± 0.18 g/kg body weight, respectively),
while the lowest values for gizzard and heart were re-
corded in birds fed diet II and diet I (11.91 ± 1.30 g/kg
and 3.55 ± 0.04 g/kg, respectively). The highest value for
liver (17.27 ± 2.22 g/kg body weight) was recorded in
bird fed diet IV, while the lowest value (15.09 ± 2.02 g/
kg body weight) was recorded in bird fed diet II. Highest
belly fat (15.47 ± 1.62 g/kg body weight) was recorded in
bird fed diet II, while lowest belly fat (10.12 ± 1.20 g/kg
body weight) was recorded in bird fed diet I.

Table 4 Performance characteristics of broiler chickens fed with diets containing fortified bread waste meals

Parameters Diet I Diet II Diet III Diet IV

Initial weight(g/bird) 40.92 ± 0.34 40.90 ± 0.36 40.92 ± 0.34 40.90 ± 0.36

Final weight(kg/bird) 2.12 ± 13.16a 2.01 ± 12.01ab 1.88 ± 11.07b 1.73 ± 11.67 b

Total weight gain (kg/bird) 2.08 ± 13.14a 1.97 ± 11.55ab 1.84 ± 10.59b 1.69 ± 11.15 b

Total feed consumed (kg/bird) 4.82 ± 25.60 4.73 ± 25.40 4.36 ± 24.36 4.35 ± 24.32

Feed conversion ratio 2.32 ± 0.02 2.40 ± 0.09 2.37 ± 0.05 2.57 ± 0.14
a,bMean within rows having different superscripts is significantly different (P < 0.05)

Table 5 Carcass traits (g) of broiler chickens fed with diets containing fortified bread waste meals

Parameters Diet I Diet II Diet III Diet IV

Dressed weight (%) 92.64 ± 8.30a 91.97 ± 7.67ab 88.00 ± 6.57bc 84.13 ± 5.15c

Eviscerated weight (%) 79.52 ± 6.50a 79.46 ± 6.51ab 73.33 ± 6.66bc 71.63 ± 5.12c

Head (g/kg body weight) 25.34 ± 2.30a 24.72 ± 2.15ab 22.68 ± 2.11bc 21.66 ± 2.03c

Chest (g/kg body weight) 206.53 ± 14.50a 195.67 ± 14.40ab 167.14 ± 14.15bc 164.38 ± 13.59c

Drumstick (g/kg body weight) 106.42 ± 12.30ab 110.78 ± 12.50a 100.25 ± 11.80bc 93.64 ± 11.33c

Wing (g/kg body weight) 83.10 ± 4.80a 82.91 ± 4.68a 80.52 ± 4.38ab 75.50 ± 4.10c

Thigh (g/kg body weight) 112.95 ± 10.60a 115.78 ± 10.87a 101.13 ± 10.06bc 99.45 ± 9.89c

Neck (g/kg body weight) 38.48 ± 3.60 32.80 ± 3.32 41.59 ± 3.89 38.82 ± 3.69

Back (g/kg body weight) 158.83 ± 13.40ab 159.97 ± 13.60a 143.03 ± 13.21b 144.57 ± 13.27b

Shank (g/kg body weight) 42.03 ± 4.15ab 42.20 ± 4.20ab 41.27 ± 3.77b 39.41 ± 3.34c

a,b,cMean within rows having different superscripts is significantly different (P < 0.05)
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Haematological indices
The results of haematological indices of birds fed graded
levels of fortified bread waste meal are shown in Table 7.
For all the measured parameters, only lymphocyte was sig-
nificantly (P < 0.05) influenced by the dietary treatments.
Highest lymphocyte (60.17 ± 0.28%) was recorded in birds
fed diet II, while lowest lymphocyte (58.83 ± 0.15%) was
recorded in bird fed diet IV. Numerically, highest erythro-
cyte sedimentation rates (3.33 ± 0.19mm/h), mean cell
volume (150.68 ± 8.40 μ3), mean cell haemoglobin (52.09
± 0.69 pg of Hb) and mean cell haemoglobin concentra-
tion (34.57 ± 0.10%) were observed in birds fed diet II,
while the lowest erythrocyte sedimentation rates (2.00 ±
0.10mm/h), mean cell volume (121.65 ± 8.08 μ3), mean
cell haemoglobin (40.93 ± 0.48 pg of Hb) and mean cell
haemoglobin concentration (33.65 ± 0.15%) were observed
in birds fed diet III. Highest packed cell volume (28.83 ±
0.21%) and highest red blood cell (2.37 ± 0.13 × 106/mm3)
were recorded in birds fed diet III while lowest packed cell
volume (26.67 ± 0.27%) and lowest red blood cell (1.77 ±
0.04 × 106/mm3) were recorded in birds fed diet II.

Neutrophil (varied 24.17 ± 0.27 to 25.00 ± 0.43%), mono-
cytes (varied 11.33 ± 0.12 to 12.50 ± 0.22%), basophil (var-
ied 2.00 ± 0.03 to 2.33 ± 0.08%) and eosinophil (varied
0.83 ± 0.03 to 1.00 ± 0.05%).

Serum indices
Table 8 shows the biochemical indices of birds fed
graded levels of fortified bread waste meal. Among all
parameters measured, only alkaline phosphatase and
cholesterol were significantly (P < 0.05) influenced by
the dietary treatments. The birds fed diet I had the high-
est alkaline phosphatase (150.98 ± 9.80 IU/I) while the
lowest alkaline phosphate (140.99 ± 9.12) were observed
in bird fed diet II. Lowest cholesterol (21.23 ± 3.15 mg/
dl) was recorded in bird fed diet IV while highest choles-
terol (32.78 ± 3.78 mg/dl) was observed in bird fed diet
I. The highest total protein (4.47 ± 0.22 g/dl) and the
lowest total protein (3.97 ± 0.15 g/dl) were observed in
birds fed diets IV and III, respectively. The highest
globulin (2.81 ± 0.16 g/dl) was observed in bird fed diet
I, while the lowest globulin (2.45 ± 0.09 g/dl) was ob-
served in bird fed diet II. The highest aspartate transa-
mine and alanine aminotransferase (29.75 ± 2.78 IU/I
and 13.53 ± 1.58 IU/I,) were observed in birds fed diet II,
while the lowest aspartate transamine and alanine ami-
notransferase (18.75 ± 2.03 IU/I and 8.70 ± 1.18 IU/I,)
were observed in birds fed diet I.

Economy of production
Highest cost of experimental diet (N 101.5/kg), cost of
feed consumed (N 489.23/bird) and total cost of produc-
tion (N 899.23) were recorded in birds fed diet I, while
lowest cost of experimental diet (N 93.5/kg), cost of feed
consumed (N 406.73/bird) and total cost of production
(N 816.73) were recorded in birds fed diet IV. Highest
net profit (N 683.27) was recorded in bird fed diet IV.

Table 6 Organ weight (g/kg body weight) of broiler chickens
fed with diets containing fortified bread waste meals

Parameters Diet I Diet II Diet III Diet IV

Liver 16.08 ± 2.11 15.09 ± 2.02 16.48 ± 2.13 17.27 ± 2.22

Heart 3.55 ± 0.04 3.78 ± 0.09 4.12 ± 0.18 3.58 ± 0.06

Lung 4.10 ± 0.21 4.29 ± 0.26 4.33 ± 0.28 4.46 ± 0.42

Gizzard 12.54 ± 1.44 11.91 ± 1.30 13.47 ± 1.78 12.75 ± 1.58

Spleen 1.82 ± 0.13 1.75 ± 0.09 1.80 ± 0.11 1.57 ± 0.06

Pancreas 2.41 ± 0.18a 1.83 ± 0.12bc 2.10 ± 0.13b 2.75 ± 0.22a

Proventriculus 3.41 ± 0.19 3.94 ± 0.26 3.27 ± 0.15 3.09 ± 0.11

Belly fat 10.12 ± 1.20 15.47 ± 1.62 11.20 ± 1.30 14.17 ± 1.50
a,b,cMean within rows having different superscripts is significantly different (P
< 0.05)

Table 7 Haematological parameters of broiler chickens fed with diets containing fortified bread waste meals

Parameters Diet I Diet II Diet III Diet IV

Erythrocyte sedimentation rate (mm/h) 2.83 ± 0.14 3.33 ± 0.19 2.00 ± 0.10 2.67 ± 0.13

Packed cell volume (%) 27.55 ± 0.23 26.67 ± 0.27 28.83 ± 0.21 28.50 ± 0.24

Red blood cell (× 106/mm3) 2.10 ± 0.07 1.77 ± 0.04 2.37 ± 0.13 2.25 ± 0.09

Haemoglobin concentration (g/100ml) 9.48 ± 1.40 9.22 ± 1.18 9.70 ± 1.72 9.83 ± 1.83

Mean cell volume (μ3) 131.19 ± 8.27 150.68 ± 8.40 121.65 ± 8.08 126.67 ± 8.20

Mean cell haemoglobin (pg of Hb) 45.14 ± 0.57 52.09 ± 0.69 40.93 ± 0.48 43.69 ± 0.54

Mean cell haemoglobin concentration (%) 34.41 ± 0.02 34.57 ± 0.10 33.65 ± 0.15 34.49 ± 0.05

Lymphocytes (%) 59.00 ± 0.23bc 60.17 ± 0.28a 59.00 ± 0.23bc 58.83 ± 0.15c

Neutrophils (%) 25.00 ± 0.43 24.33 ± 0.31 24.50 ± 0.37 24.17 ± 0.27

Monocytes (%) 12.33 ± 0.18 11.50 ± 0.15 12.50 ± 0.22 11.33 ± 0.12

Basophils (%) 2.17 ± 0.05 2.00 ± 0.03 2.17 ± 0.05 2.33 ± 0.08

Eosinophil (%) 1.00 ± 0.05 1.00 ± 0.05 0.83 ± 0.03 0.83 ± 0.03
a,b,cMean within rows having different superscripts are significantly different (P < 0.05)

Adegbenro et al. Bulletin of the National Research Centre           (2020) 44:97 Page 5 of 8



As the levels of fortified bread waste meal increases in
the diet, profit obtained increases (Table 9). Cost of day-
old chicks, cost of drug and vaccinations per bird and
sale price per bird were the same for all the treatments.

Discussion
The obtained results from this study showed that the
growth in terms of body weight of the birds fed at vary-
ing level of bread waste fortified with fluted pumpkin
leaf meals was significantly different (P < 0.05) for final
weight and total weight gain of the birds. The results ob-
tained from the total weight gain of this study was in
agreement with the report of Leeson et al. (1996) that
the increased growth rate of broiler chicken is achieved
by an increase in feed intake. Total feed consumed by all
the experimental birds were not significantly (P > 0.05).
The depression in growth rate, which is as a result of
high feed conversion ratio in birds fed diet IV and in-
consistency in feed intake for the treatment suggested
poor utilization of this diet. Olabode (2008) and Onyi-
monyi et al. (2009) both worked with neem leaf meal,
and they also observed the low level of feed intake in
broiler birds as the level of NLM increased in the diet of
the birds. These authors suggested that the low palat-
ability, nutrient imbalance and bitterness of the diets as
imparted by the neem leaf meal could be responsible for
the low feed intake. According to Brown et al. (2001)

who reported that comparison of feed conversion ratio
among different species may be of little significance un-
less the feed involves are of similar quality and suitabil-
ity. The result obtained in this study shows that the
birds on the test diets can turn feed to body mass. Diet I
had more ability to turn feed to body mass due to their
low feed conversion ratio value and followed by diet III
and diet II. This result agrees with the findings of Al-
Ruqaie et al. (2011) who reported that bread waste prod-
uct (BWP) could replace 100% of the corn in broiler di-
ets without any adverse effect on the performance.
The carcass has been known to be an important par-

ameter for determining the relationship for the “whole-
sale” or “further process” base of birds. The output
quality for the system is fixed by a predetermined
amount of kilogramme carcass of the final product of
broilers (Warren and Emmert, 2000). In this study, the
dressed weight, eviscerated weight, head, breast, and
wing of the birds decreased progressively as the levels of
inclusion of the fortified bread wastes increased in the
diets. This implies that the decreased in these carcass
weights at increased inclusion levels of the fortified
bread wastes could be as a result of the effect of fibre
which increased in the diets. Preston and William (1973)
who reported that heavier birds at slaughter would have
greater dressing percentage and higher eviscerated yield
than lighter birds
The weight of organs in broilers according to Atteh

(2004) reflects the anatomical response of birds to the
type of diet consumed. Liver, heart, gizzard, spleen, pro-
ventriculus and belly fat weights were generally similar
(P > 0.05) for all the experimental birds showing that the
fortified bread wastes were not detrimental to the birds.
This was in agreement with Ani et al. (2013) who re-
ported that dressing percentage, liver, heart, spleen,
gizzard, small and large intestine weights were generally
similar for treated and control groups showing that Gon-
gronema latifolium inclusion in the diets was not detri-
mental to the birds.
Blood is a means of assessing both clinical and nutri-

tional health status of animals in feeding trials (Aderemi,

Table 8 Serum indices of broiler chicken fed with diets containing graded level of fortified bread waste meals

Parameters Diet I Diet II Diet III Diet IV

Total protein (g/dl) 4.03 ± 0.17 4.42 ± 0.20 3.97 ± 0.15 4.47 ± 0.22

Albumin (g/dl) 1.22 ± 0.02 1.97 ± 0.10 1.37 ± 0.05 2.01 ± 0.12

Globulin (g/dl) 2.81 ± 0.16 2.45 ± 0.09 2.60 ± 0.12 2.46 ± 0.11

Creatinine (mg/dl) 0.14 ± 0.03 0.38 ± 0.05 0.33 ± 0.04 0.68 ± 0.09

Alkaline phosphatase (IU/I) 150.98 ± 9.80a 140.99 ± 9.12c 142.62 ± 9.18bc 145.05 ± 9.42b

Cholesterol (mg/dl) 32.78 ± 3.78a 26.82 ± 3.52b 23.03 ± 3.28bc 21.23 ± 3.15c

Alanine aminotransferase (IU/I) 8.70 ± 1.18 13.53 ± 1.58 11.00 ± 1.25 11.20 ± 1.37

Aspartate transamine (IU/I) 18.75 ± 2.03 29.75 ± 2.78 25.00 ± 2.47 24.50 ± 2.31
a,b,cMean within rows having different superscripts are significantly different (P < 0.05)

Table 9 Economics of broiler chicken fed with diets containing
graded level of fortified bread waste meals

Parameters Diet I Diet II Diet III Diet IV

Cost of day-old chick (N) 160 160 160 160

Cost of experimental diets (N/kg) 101.5 97.0 75.0 93.5

Total feed consumed (kg/bird) 4.82 4.73 4.36 4.35

Cost of feed consumed (N/bird) 489.23 458.81 414.20 406.73

Cost of drug + vaccine (N/bird) 250 250 250 250

Total cost of production (N/bird) 899.23 868.81 824.20 816.73

Sale price of bird (N/Bird) 1500 1500 1500 1500

Net profit/bird produced (N) 600.70 631.19 675.80 683.27
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2004). Haematological profiles such as red blood cell,
packed cell volume, white blood cell and haemoglobin
concentration have all been found useful for disease
prognosis, for therapeutic and feed stress monitoring
(Olafedehan et al. 2010). The results of the haemato-
logical profiles showed that the mean cell haemoglobin,
neutrophils, eosinophils, monocyte, erythrocyte sedi-
mentation rate, basophils, packed cell volume, red blood
cell, mean cell volume, mean cell haemoglobin concen-
tration and haemoglobin of all the birds in the treat-
ments were not influenced by the varied inclusion level
of the fortified bread wastes. The values for all the
haematological profiles determined in this experiment
fell within the range presented by Maton et al. (2004).
The obtained results in this study also buttresses the
point that the fortified bread waste could be used as an
alternative feed ingredient without any adverse effect on
the health status of the birds.
It has been established that a high value of serum total

protein is a good indicator of quality protein in experi-
mental diets (Tewe, 1985; Aletor et al., 1998). The ob-
tained results of biochemical indices from this present
study show that the total protein, albumin, globulin, cre-
atinine, aspartate transamine and alanine aminotransferase
were not influenced at varying inclusion levels of the forti-
fied bread wastes in the diets. In this study, the serum
total protein values were not significantly affected by the
dietary treatments which suggest the adequacy and
utilization of the dietary protein by the birds irrespective
of the varying inclusion in the fortified bread wastes. The
function of albumin in the blood have been reported to in-
clude the facilitation of blood clotting ability in farm ani-
mals, the higher the albumin the higher the clotting ability
and hence its ability to prevent haemorrhage (Azeez et al.,
2002). However, the value of albumin obtained in this
study was in line with the range of reported by Adegoke
et al. (2018). Globulin prevents infection in an animal by
providing antibodies which fights infection (Awojobi and
Opiah, 2000). Adegbenro et al. (2016) reported that low
globulin levels could lead to high mortality. A normal
range of 3–3.5 g/dl was reported by Mitruka and Rawnsley
(1977). Alkaline phosphatase (ALP), alanine aminotrans-
ferase (ALT) and aspartate transamine (AST) are major
indicators used for assessing the liver condition of animals
(Agbede et al., 2011). Alanine aminotransferase (ALT)
and aspartate transamine (AST) were not affected at vary-
ing level of the fortified bread wastes in the diets, and this
is a good indicator that the fortified bread wastes might
not pose any serious health challenges to the birds, espe-
cially the liver, as increased activities of these enzymes are
a well-known diagnostic indicator of liver injury (Agbede
et al., 2011).
Cost of production and cost of feed decrease progres-

sively as the inclusion of fortified bread waste meal

increases. The economy of production revealed that the
cost of feed per kilogramme of feed and cost of feed per
gain were affected by the dietary treatments. The vari-
ation in the cost of feed and production indicated that
diet IV had the least cost of experimental diet, feed con-
sumed and cost of production. This result agrees with
the findings of Oke (2013) who reported that the inclu-
sion of 30% level bread waste meal in the diets of broiler
chickens led to a reduction in the cost of feed, cost of
feed/kg weight gain, cost of production and improve-
ment in the profit margin. However, the highest profit
was generated from bird fed diet IV compared to other
birds fed diets I–III. Zahari and Alimon (2006) had earl-
ier reported improvement in the feed efficiency through
the accelerated use of local feedstuff in other to reduce
high production cost thereby increasing profit

Conclusion
From the obtained results in this study, it can be con-
cluded that increasing levels of fortified bread wastes in
replacing maize in broiler chicken diets can be practised.
It can be therefore recommended that 5% fortified bread
waste inclusion level will perform well considering the
performance, carcass, organ results and blood indices.
Also, the obtained results from the net profit was an in-
dication that fortified bread waste could serve as alterna-
tive feed resources in broiler chicken diets.
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