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Abstract

Most African poultry farmers currently supplement the commercial feed with 
unconventional ingredients without recourse to their undesirable effects on the performance 
of the birds due to high cost of conventional poultry feed. This study therefore assessed the 
effect of commercial broiler finisher supplemented with soaked and roasted Jatropha curcas 
meal on performance, biochemical parameters, economic indices, carcass and organ 
features of broilers at the finisher phase. For the starter phase, the broilers were brooded for 
four weeks and fed with the standard commercial broiler starter diet before they were divided 
into their various experimental groups that received recomposed commercial broiler 
finisher containing 9.0% raw, soaked or roasted Jatropha curcas seed meal, respectively. 
After four weeks, blood samples were collected from each broiler for biochemical 
parameters. The performance, economic indices and carcass features were also assessed. 
The result revealed that inclusion of soaked and roasted Jatropha curcas in commercial diet 
resulted in significantly (p<0.05) decrease in the total cost of feed per kilogram body weight 
gain from ?  691.68 to ? 600.39. The cost of producing the roasted (? 993.67) and soaked 
(? 945.85) Jatropha curcas diet were also significantly lower than that of the control feed 
(commercial diet) (? 1,314.19). In terms of profit per kilogram weight gain per bird, the 
broilers fed soaked (? 1,199.61) and roasted (? 1,177.24) Jatropha curcas supplemented 
diets performed better than the control (? 1,108.32). Inclusion of detoxified Jatropha curcas 
reduced the feed conversion ratio from 2.67 to about 2.46.The carcass and organ 
characteristics of the broilers were not significantly affected (p<0.05) by soaked and roasted 
Jatropha curcas supplemented diet compare to the control, although the broilers fed with 
roasted and soaked Jatropha curcas presented 16.01% and 17.07% lower weight gain 
respectively. Similar packed cell volume (PCV) were observed in control (32.00 %) and the 
bird fed with the experimental diet (30.09% - 30.73%). Liver biomarkers (ALT, AST, ALP, 
bilirubin and serum total protein) and kidney biomarkers (uric acid, urea and creatinine) 
showed that soaking and roasting reduced the negative effect of Jatropha curcas inclusion in 
the diet. It did not also raise the lipid content of the broiler making it safe for consumers who 
are scare of cholesterol in chicken. This study therefore showed that locally processed 
Jatropha kernel meal in limited quantity can be added to commercial feed for broiler 
production at finisher's phase to increase the profit margin without deleterious effect on the 
performance of broilers.
Keywords: Jatropha curcas; broiler's feed; unconventional feed; economic indices; 
Poultry Performance
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Performance, caractéristiques de carcasse et indices économiques des poulets de 
chair nourris avec des régimes alimentaires complétés par des Jatropha curcas 

trempée et rôti

Résumé
La plupart des aviculteurs africains complètent actuellement les aliments commerciaux avec 
des ingrédients non conventionnels sans recourir à leurs effets indésirables sur les 
performances des oiseaux en raison du coût élevé des aliments conventionnels pour 
volailles. Cette étude a donc évalué l'effet d'un finisseur de poulet commercial additionné de 
farine de Jatropha curcas trempée et torréfiée sur les performances, les paramètres 
biochimiques, les indices économiques, les caractéristiques de la carcasse et des organes 
des poulets de chair en phase de finition. Pour la phase de démarrage, les poulets de chair 
ont été couvés pendant quatre semaines et nourris avec un régime de démarrage de poulet de 
chair commercial standard avant d'être divisés en leurs différents groupes expérimentaux 
qui ont reçu un finisseur de poulet de chair commercial recomposé contenant 9,0 % de farine 
de graines de Jatropha curcas crues, trempées ou rôties, respectivement. Après quatre 
semaines, des échantillons de sang ont été prélevés sur chaque poulet de chair pour les 
paramètres biochimiques. Les performances, les indices économiques et les 
caractéristiques de la carcasse ont également été évalués. Le résultat a révélé que l'inclusion 
de Jatropha curcas trempé et rôti dans l'alimentation commerciale a entraîné une 
diminution significative (p <0,05) du coût total de l'alimentation par kilogramme de gain de 
poids corporel de 691,68 ?  à 600,39 ? . Le coût de production du régime de Jatropha curcas 
torréfié (? 993,67) et trempé (? 945,85) était également significativement inférieur à celui de 
l'aliment témoin (régime commercial) (? 1 314,19). En termes de profit par kilogramme de 
gain de poids par oiseau, les poulets de chair nourris avec des régimes enrichis de Jatropha 
curcas trempés (? 1 199,61) et rôtis (? 1 177,24) ont obtenu de meilleurs résultats que le 
témoin (? 1 108,32). L'inclusion de Jatropha curcas détoxifié a réduit le taux de conversion 
alimentaire de 2,67 à environ 2,46. avec du Jatropha curcas torréfié et trempé ont présenté 
respectivement un gain de poids inférieur de 16,01 % et 17,07 %. Un hématocrite similaire a 
été observé chez le témoin (32,00 %) et chez l'oiseau nourri avec le régime expérimental 
(30,09 % - 30,73 %). Les biomarqueurs hépatiques (ALT, AST, ALP, bilirubine et protéines 
totales sériques) et les biomarqueurs rénaux (acide urique, urée et créatinine) ont montré 
que le trempage et la torréfaction réduisaient l'effet négatif de l'inclusion de Jatropha curcas 
dans l'alimentation. Il n'a pas non plus augmenté la teneur en lipides du poulet de chair, ce 
qui le rend sans danger pour les consommateurs qui ont peur du cholestérol dans le poulet. 
Cette étude a donc montré que la farine d'amandes de Jatropha transformée localement en 
quantité limitée peut être ajoutée à l'alimentation commerciale pour la production de poulets 
de chair en phase de finition afin d'augmenter la marge bénéficiaire sans effet délétère sur 
les performances des poulets de chair.
Mots-clés : Jatropha curcas; aliments pour poulets de chair; aliments non conventionnels ; 
indices économiques; Performances volailles
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Introduction
Scarcity and exorbitant prices of 
conventional feed in developing countries 
has resulted in inadequate supply of poultry 
products and low intake of protein 
(Agboola, 2019; Esonu et al., 2020). The 
great impact of poultry on protein intake is 
due to the acceptance of poultry meat over 
beef due its higher protein, lower caloric 
content and its general acceptablities by 
almost every ethnic group or religion 
(Apata and Ojo, 2000;Cartoni et al., 2022; 
Jayaraman et al., 2013; Mir et al., 
2017).Development of the poultry industry 
may therefore be the fastest means of 
bridging the protein-deficiency gap 
currently being experienced in the 
developing countries (Willems et al., 2013, 
Agboola, 2019, Esonu et al., 2020 ).
To solve the problem of inadequate 
feedstuff for poultry industry, livestock 
experts are currently focusing on cheap but 
suitable alternative feedstuff from less 
utilised crops, crop residues and industrial 
by–products to formulate a balanced ration 
that can replace the conventional feedstuff 
for poultry without compromising quality 
of the feed to sustain poultry industry 
(Esonu, 2008; Kenis et al., 2014). Use of 
unconventional feed ingredients would 
therefore possibly reduce the cost of 
poultry feed, guarantee feed security in the 
industry, increased profit for poultry 
producers and increased availability of 
cheaper poultry products in the developing 
countries.
A b u n d a n t  s o u r c e s  o f  s u i t a b l e  
unconventional feedstuff ingredients 
abound in Nigeria which include Jatropha 
curcas which is mainly cultivated for its 
inedible oil that is mainly converted into 
biodiesel (Ologhobo, 1992; Ojo et al., 
2013; Ojediran et al., 2014). Jatropha 
curcas is resistant to a high degree of 
aridity, allowing it to be grown in deserts 
and barren lands that cannot support the 
growth of crops (Abd El-Hack et al., 2017; 

Fajingbesi et al., 2019). After extraction of 
the oil, the residue such as seed cake (seed 
meal) and shell which are regarded as  
waste products  have been reported to 
contain high level of protein, substantial 
amount of energy and minerals with 
essential amino acids that are comparable 
with or higher than that of soybeans except 
lysine (Agboola, 2019; Kumar et al., 2008; 
Sumiati and Darmansyah, 2012).This 
makes Jatropha plant and its products a 
potential unconventional feedstuff for 
poultry (Kumar et al., 2008; Barros et al., 
2015).
To substitute Jatropha meal for the 
conventional poultry diets, the anti-
nutritional factors which are detrimental to 
the broilers' performance needed to be 
removed by physical, biological or 
chemical treatments (Aderibigbe et al., 
1997; Belewu et al., 2013; Makkar and 
Becker, 1998; Makkar and Becker 1999; 
Ojo et al., 2013). These treatments are 
however, expensive and complex for most 
African poultry farmers in the rural areas 
making their use unrealistic. Therefore 
local processing methods such as soaking, 
roasting and fermentation are now being 
examine (Ojediran et al., 2018). Most of the 
experiment with Jatropha seed meal started 
the incorporation at the starter phase which 
usually result in high mortality. This study 
therefore departed from the tradition and 
assessed the effect of commercial broiler 
finisher supplemented with locally 
d e t o x i f i e d  J a t ro p h a  c u rc a s  o n  
performance, biochemical and economic 
indices of broilers at the finisher phase.

Materials and methods
Sample collection and preparation 
Mature seeds of Jatropha curcas were 
collected from Agwada farm, asarawa state. 
The seed sample was divided equally into 
three parts then processed: 

o
Raw: The seeds were oven-dried at 40 C 
until constant weight was obtained 
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Roasted: The seeds were placed in roasting 
o

pan with dry sand and roasted at 160 C for 
30 minutes with continuous stirring and the 
cooling. 
Soaked: The seeds were soaked in a bowl 
of water at ratio 1:10 (w/v) for five days at 

oroom temperature (25 C) and then dried in 
ooven at 40 C until constant weight was 

obtained. After each treatment, the seeds 
were hand-cracked. The kernels obtained 
were milled using a mechanical grinder, air 
dried at room temperature and passed 
through a sieve to separate and break up any 
crumps in the dry Jatropha curcas flour. 
They were stored in air tight containers to 
prevent contamination and spoilage.
Birds' management, experimental diet, 
duration of the study and experimental 
design
A total of 50 1-day old male Arbor acres 
broiler chicks were purchased from a 
reputable commercial hatchery. The 
broilers were raised for four weeks for 
starter phase then 5th-8th week on 
formulated finisher diet. For the starter 
phase, the chicks were randomly assigned 
into three groups and kept in a 4 m x 6 m 
well-ventilated broiler chicken barn for 
four weeks. During the test (day and night), 
the animals were heated by electric light 
(100 watts) ensuring luminosity and 
thermal comfort. The average temperature 
inside the experimental room was 31.6°C 
while the relative humidity was 37.7%. 
Commercial broiler starter obtained from a 
reputable feed manufacturing company and 
water were available ad libitum. Feed 
remnants were collected and weighed the 
day after the distribution. All routine 
vaccinations and necessary medication 
were administered to the birds as at when 
due. After four weeks, the chicks were 
randomly assigned into four treatment 
groups of 12 birds each with 3 replicates per 
treatment and kept in a 3m x 3m well-
vent i la ted  broi ler  ch icken barn .  
Recomposed commercial broiler finisher 

from a reputable feed manufacturing 
company (same from starter) containing 
9.0% raw, soaked or roasted Jatropha 
curcas seed meal, respectively and drinking 
water were made available ad libitum for 
the period of the study. The same 
managerial and experimental conditions 
were maintained for the finishers phase. 
The four different dietary groups are:
Group 1(Control): Fed with normal 
commercial diet without Jatropha curcas . 
Group 2 (Raw): Fed with experimental diet 
containing 9% raw Jatropha curcas seed 
meal by composition. Group 3(Roasted): 
Fed with experimental diet containing 9% 
roasted Jatropha curcas seed meal by 
composition. 
Group 4 (Soaked): Fed with experimental 
diet containing 9% soaked Jatropha curcas 
seed meal by composition. Weight of the 
broilers were obtained at the beginning of 
the study (initial weight) and at the end of 
the study (final weight) using electronic 
balance. 
Physical and clinical observations 
The broilers were observed for any 
discharge, behavioural changes, change in 
weight, mortality and any appearance of 
pathological condition 
Blood chemistry analysis 
For PCV examination, blood samples were 
collected into ethylene diamine tetra-acetic 
acid (EDTA) bottles. Packed cell volume 
(PCV) was determined using Sysmex 
haematologic analyzer (Sysmex, KX-21, 
Japan). For other studies, blood samples 
were collected into plain tubes, the blood 
samples in the plain bottles were allowed to 
stand and clot about two hour. The blood 
samples were centrifuged at 3,500 rpm for 
30 min to obtain the serum and stored at -

o10 C until when needed. Alanine 
Aminotransferase (ALT), Alkaline 
P h o s p h a t a s e  ( A L P ) ,  A s p a r t a t e  
Aminotransferase (AST) Bilirubin, Urea, 
creatinine, uric acid, High density 
lipoprotein, Triglycerides, Total cholesterol 
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Table 1: Compositions of the experimental diet  
Composition  CONTROL  RAW  ROASTED  SOAKED  
Commercial diet (%)

 
100

 
91

 
91

 
91

 
Jatropha curcas (%)

 
0

 
9

 
9

 
9

 Total (%)
 

100
 

100
 
100

 
100

 Crude protein (%)

 
20

 
20.70

 
20.81

 
20.73

 Crude fat (%)

 

10

 

13.23

 

12.92

 

12.27

 Crude fibre (%)

 

9

 

8.74

 

8.83

 

8.64

 
Calcium (%)

 

1

 

1.05

 

1.03

 

1.02

 
Available phosphorous (%)

 

0.45

 

0.48

 

0.50

 

0.52

 
*Premix (%)

 

0.25

 

0.25

 

0.25

 

0.25

 
ME Kcal/Kg

 

2800.00

 

2851.09

 

2900.74

 

2904.84

 
Metabolizable energy (ME) calculation, ME= 37 × % CP + 81× % EE + 35.5 × % NFE was adapted from 
Augustine et al., 2020

 

*Premix per kilogram weight of diet provides *Composition of Premix per Kg of diet: vitamin A, 10,000 
I.U; vitamin D3, 2,000 I.U; vitamin E, 40mg; vitamin K3, 2mg; vitamin B1, 3mg; vitamin B2, 5.5mg; 
niacin, 55mg; calcium pantothenate, 11.5mg; vitamin B6, 5mg; vitamin B12, 0.025mg; choline chloride, 
500mg; folic acid, 1mg; biotin, 0 .08mg; manganese, 120mg; iron, 100mg; zinc, 80mg; copper, 8.5mg; 
iodine, 1.5mg; cobalt, 0.3mg; selenium, 0.12mg; Anti-oxidant, 120mg.

 

and Low density lipoprotein were 
determined using Randox kits. All the 
analytical kits were obtained from Randox 
agent in Abuja, Nigeria. The assays were 
performed according to the manufacturer's 
direction. Blood glucose was determine 
u s i n g  g l u c o m e t e r.  T h e  p r o t e i n  
concentration was determined according to 
Bradford method (1976).
Growth parameters, carcass analysis and 
economic Indices
Growth parameters and economic indices 
were estimated thus
Average daily feed intake (ADFI) 
(g/bird/day) = cumulative feed intake/ 
(number of birds x number of days); 
Average daily gain (ADG) (g/bird/day) = 
final weight gain-initial weight/number of 
days; Feed-gain ratio (FGR) = cumulative 
feed intake (kg)/total weight gain (kg);  
Feed cost per kg weight gain (? ) = Feed cost 
x total feed intake (kg)/total weight gain; 
Income per kg weight gain bird (? ) = 
Selling price per bird/total weight gain 
(kg);
 Profit per kg weight gain (? ) = Income per 
kg weight – feed cost/kg weight gain; 
Economic efficiency of growth (EEG) = 
Profit per kg weight gain x 100/feed cost 
per kg weight gain.

After eight weeks, two broilers of similar 
weight per replicate from each treatment 
were taken and starved overnight and then 
slaughtered, the carcass were scalded in 

o
water bath at 80 C for 1 minute, de-
feathered and eviscerated. The relative 
weight of the organs and cut parts were 
taken. Dressed weight, cut parts and organ 
weights were calculated as percentages of 
live weight. 
Statistical analysis 
The data are expressed as mean ± Standard 
deviation. Statistical analysis of the data 
was done using Graph Pad prism version 6 
for Windows (GraphPad Software: San 
Diego California USA). The differences in 
various parameters within the groups and 
across the groups were investigated using 
one-way ANOVA. The p values p <0.05 
were considered significant.

RESULTS
Effect of commercial broiler finisher 
supplemented with soaked and roasted 
Jatropha curcas meal on the performance, 
carcass and organ characteristics of the 
broiler at the finisher's phase
The effect of inclusion of the Jatropha 
curcas in the commercial feed on broiler 
growth and performance at the finishers 
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phase is presented in Table 2.The average 
feed intake and daily feed intake per bird 
were affected by the inclusion of Jatropha 
curcas in the feed. Significant (p<0.05) 
decrease in feed intake was observed 
among the broilers fed with raw Jatropha 
curcas supplemented commercial diet. 
Inclusion of the raw Jatropha curcas in the 
commercial feed resulted in 39.77% 
decreased in feed intake while inclusion of 
roasted and soaked Jatropha curcas 
resulted in 19.76% and 23.27% decreased 
in feed intake respectively. The broilers fed 
with diets containing roasted and soaked 
Jatropha curcas presented 16.01% and 
17.07% lower weight gain respectively 
compare with the control group fed with 
commercial diet without Jatropha curcas. 
The Inclusion of raw Jatropha curcas 
kernel meal in the commercial feed 
however had a significant negative effect 
on the body weight of the broilers 
(p<0.005), the birds fed with raw Jatropha 
curcas containing diet resulted in 55.45% 
reduction in body weight, making the 
weight loss significantly higher than the 
broilers fed with diets containing roasted 
and soaked Jatropha curcas.
The dietary treatments significantly 
affected (p<0.05) the feed conversion ratio. 
The highest value of 3.60 was observed in 
broiler chickens fed raw Jatropha curcas 
diet while the least value of 2.46 was 
recorded for broiler chickens fed with 
soaked Jatropha curcas diet. The total cost 
of feed per kilogram body weight gain 
decrease significantly (p<0.05) with the 
inclusion of soaked and roasted Jatropha 
curcas. The birds fed with raw Jatropha 
curcas diet however, had significantly 
higher (p<0.05) feed cost (? 868.92) per kg 
weight gain compare with the control 
(? 691.68). The cost of producing a 
kilogram of the roasted Jatropha curcas 
diet (? 622.75) and soaked Jatropha curcas 
diet (? 600.39)  are however lower than that 
of the control fed with the commercial diet. 
The profit per kilogram weight gain per 

bird was  highest (p<0.05) for birds fed  on 
soaked Jatropha curcas containing 
commercial diets (? 1,199.61) followed by 
those fed on the roasted Jatropha curcas 
containing commercial diet (? 1,177.24) 
while the least was from birds fed on raw 
Jatropha curcas diets diet (? 931.08). In 
terms of the profit per kilogram weight gain 
per bird, the broilers fed soaked or roasted 
Jatropha curcas containing commercial 
diets perform better than the control (Table 
2). The effects of commercial broiler 
finisher supplemented with processed 
Jatropha curcas meal on carcass and organ 
characteristics of the broiler chickens are 
shown in Table 3. The carcass and organ 
characteristics of the broilers were not 
significantly affected (p<0.05) by soaked 
and roasted Jatropha curcas supplemented 
commercial diet compare to the control. 
However, the inclusion of the raw Jatropha 
curcas negatively affects all these 
characteristics (Table 3).
Effect of commercial broiler finisher 
supplemented with soaked and roasted 
Jatropha curcas meal on packed cell 
vo lume (PCV)  and  b iochemical  
parameters of the broilers at the finisher's 
phase
The packed cell volume (PCV) of broiler 
fed on control diet was significantly 
(P<0.05) higher compared to the broilers 
f ed  wi th  Ja t ropha  curcas  mea l  
supplemented commercial diet Table 4. 
However, the PCV for the broilers fed with 
commercial broiler finisher supplemented 
with soaked and roasted Jatropha curcas 
meal were significantly (P<0.05) higher 
than the broilers fed with commercial 
broiler finisher supplemented with raw 
Jatropha curcas meal. They were also close 
to the control. There was no significant 
(P<0.05) difference between the two groups 
of broilers fed with commercial broiler 
finisher supplemented with soaked and 
roasted Jatropha curcas meal (Table 4). 
Parameters on liver biomarkers (ALT, AST, 
ALP, bilirubin and serum total protein) 
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TABLE 2:  Effect of commercial broiler finisher supplemented with soaked and roasted Jatropha 
curcas meal on the performance of the broiler at the finisher phase  
 CONTROL  RAW  ROASTED  SOAKED  
Initial Weight(g)

 
856.00±22.98

 
851.50±

 
7.69

 
857.4 ±35.08

 
867.60±

 
28.07

 Final  Weight(g)
 

2756 ±89.62a

 
1698.00±107.5c

 
2453±49.86b

 
2443±56.96b

 Change in body weight(g)
 

1900a

 
846.50c

 
1595.60b

 
1575.40b

 Daily weight gain (g)

 
67.85a

 
30.23c

 
56.99b

 
56.27b

 Daily feed intake (g/day)

 

180.52a

 

108.73b

 

144.85c

 

138.52c

 Feed conversion ratio

 

2.67b

 

3.60a

 

2.54b

 

2.46b

 
Cost of feed ((? )/kg)

 

260a

 

241.60b

 

245.00b

 

243.90b

 
Total Cost of feed Consumed for 28 days (? )

 

1,314.19a

 

735.54c

  

993.67b

  

945.85b

 
Cost of  Feed  per kg weight gain (? )

  

691.68b

 

868.92a

 

622.75c

 

600.39c

 
**Income from the increase in  body weight(? )

 

3,420.00a

 

1,523.70c

 

2,872.08b

 

2,835.72b

 
PROFIT from the weight gain(? )

  

2,105.81

 

788.16

  

1,878.41

  

1,889.87

 

Profit per kg weight gain (? )

 

1108.32

 

931.08

 

1177.24

 

1199.61

 

Economic efficiency of growth (EEG) (%)

 

160.24

 

107.15

 

118.47

 

126.83

 

NOTE: COMMERCIAL FEED= ? 6, 500/25kg

 

of broiler finisher ** 2.5kg live broiler cost ? 4,500.  
$1= ? 485

 
 

TABLE 3:  Effect of commercial broiler finisher supplemented with soaked and roasted Jatropha 
curcas meal on Carcass and organ characteristics of the broiler at the finisher’s phase  
 CONTROL  RAW  ROASTED  SOAKED  
Live  Weight(g)

 
2756 ±89.62a

 
1698±107.50b

 
2453±49.86a

 
2443±56.96a

 Dressed weight (g) 
 

2654 ± 67.34a

 
1448± 90.44c

 
2343± 54.33b

 
2318 ± 62.00b

 Eviscerated wt. (g)
 

2254 ± 12.73a 

 
1128 ± 10.80b

 
2003 ± 15.52b

 
2000± 18.81b

 Dressing percentage (%) 
 

81.78 ± 2.97a

 
66.43 ± 3.07b

 
81.66 ± 4.58a

 
81.87± 2.60a

 Head (%)

 
3.24± 0.13

 

a

 
2.73 ± 0.10b

 
3.00± 0.15

 

a

 
3.16 ± 0.18

 

a

 Breast (%) 

 

21.62 ±

 

0.30a

  

16.00±

 

1.20b

   

20.90 ±

 

0.5
 

a

   

22.09 ±

 

0.75 a

  Thigh (%)

 

10.81 ±0.78a

 

8.00 ±1.08b

 

11.00±0.92a

 

10.53±0.85a

 Drumstick (%) 

 

10.81 ±0.15a

  

8.00 ±0.25b

 

11.00 ±0.20a

 

10.53 ±0.17a

 
Wing (%) 

 

8.65 ±0.78b

 

7.00 ±1.52c

 

9.00 ±0.80a

 

8.42 ±0.96b

 
Back (%) 

 

16.22 ±0.32a

 

15.00 ±0.65b

 

16.00 ±0.28a

 

16.79 ±0.40a

 
Neck (%) 

 

3.24±

 

0.18

 

b

  

3.00 ±

 

0.23

 

b

 

4.00 ±

 

0.22a

 

3.96 ±

 

0.16a

 
Shank (%) 

 

5.41±

 

0.39

 

a

 

4.00±

 

0.61

 

c

 

5.00 ±

 

0.46

 

b

 

5.21 ±

 

0.57

 

a

 
Heart (%) 

 

0.51 ±

 

0.01

 

b

 

1.20±

 

0.02

 

a

 

0.62 ±

 

0.03

 

b

 

0.60  ±

 

0.01

 

b

 

Spleen (%) 

 

0.13±

 

0.02

 

b

 

0.21 ±

 

0.03a

 

0.11±

 

0.01

 

b

 

0.14 ±

 

0.02

 

b

 

Lungs (%) 

 

0.82 ±0.03b

 

1.05±0.06

 

a

 

0.76 ±0.03

 

b

 

0.81 ±0.02

 

b

 

Liver (%) 

 

3.64±

 

0.41

 

b

 

4.00 ±

 

0.20

 

a

 

3.53 ±

 

0.24

 

b

 

3.73±

 

0.20

 

b

 

Kidneys (%) 

 

0.73 ±0.04b

 

0.90 ±0.06a

 

0.69 ±0.08b

 

0.74±0.09

 

b

 

Proventriculus (%) 

 

0.91 ±

 

0.03b

 

1.00 ±

 

0.04b

 

1.18 ±

 

0.06a

 

1.25 ±

 

0.08a

 

Gizzard (%) 

 

2.73 ±

  

0.28b

 

3.00 ±

  

0.31b

 

3.53 ±

  

0.32a

 

3.75 ±

  

0.38a

 

The values are expressed as mean ± standard deviation of observation from six birds

 

Means with the same superscripts in the same column are not significantly different (P<0.05). Values in 
percentage are calculated from percentage of live weight

 

presented in Table 4 indicated that feeding 
the broilers with Jatropha curcas diet led to 
significant increase (P < 0.05) in ALT, AST, 
ALP, bilirubin and blood glucose but 
significant decrease in serum total protein 
compared with broilers fed with the control 
diet. However, all the biomarkers examined 

were significantly lower (p<0.05) than the 
broilers fed on the raw J. curcas 
supplemented commercial diet except for 
serum protein concentration which was 
significantly higher (p<0.05).The serum 
uric acid, urea and creatinine levels of the 
broiler fed commercial broiler finisher 
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supplemented with soaked and roasted 
Jatropha curcas meal were significantly 
(P<0.05) lower than the broilers fed 
commercial broiler finisher supplemented 
with  raw Jatropha curcas meal. However, 
they were higher than the control. This 
showed that soaking and roasting reduced 
the anti-nutritional content in the raw 
samples that resulted in the negative effect 
of Jatropha curcas meal (Table 4).

The dietary inclusion of roasted and soaked 
Jatropha curcas in the broilers' diet resulted 
in increases in total cholesterol, HDL 
cholesterol,  LDL cholesterol and 
triglycerides when compared to the control 
group. However, the processing of the  
Jatropha curcas  resulted in significant 
decrease (P < 0.05) in the lipid profile of the 
bird fed with roasted and soaked Jatropha 
curcas diet compare with those fed with raw 
Jatropha curcas  containing diet (Table 4).

TABLE 4 Effect of commercial broiler finisher supplemented with soaked and roasted Jatropha curcas 
meal  on packed cell volume (PCV) and biochemical indices  
PARAMETERS

 
CONTROL

 
RAW

 
ROASTED

 
SOAKED

 
Packed Cell Volume (%)

 
32.00 ±

 
1.41a

 
27.55±

   
1.04c

 
30.73 ±

  
1.85b

 
30.09 ±

   
0.94b

 ALT(U/L)
 

69.00±3.44d

 
182.40±7.60a

 
104.80±2.64c

 
115.80±3.69b

 AST(U/L)

 
27.86±0.57c

 
52.68±1.77a

 
31.26±0.89b

 
30.85±1.05b

 ALP(U/L)

 
33.01±0.70d

 
75.41±2.36a

 
47.73±0.75c

 
57.95±0.83b

 Bilirubin(mg/dl)

 

0.68±0.02c

 

1.58±0.15a

 

1.24±0.05b

 

1.41±0.04b

 Serum Protein (mg/dl)

 

3829±147.80a

 

2767±156.8b

 

3721±160.90a

 

3881±9.29a

 
Serum glucose (mg/dl)

 

157.8±2.82c

 

267.9±4.51a

 

180.4±1.93b

 

186.7±1.47b

 
Uric acid(mg/dl)

 

24.86±1.40d

 

49.41±1.99a

 

35.65±

 

1.99b

 

31.96±

 

0.84c

 
Creatinine (mg/dl)

 

0.48±0.06c

 

1.64 ±0.17d

 

0.37±

 

0.07b

 

0.53±

 

0.10b

 
Urea (mg/dl)

 

7.966±1.04d

 

24.91±1.33a

 

10.90±1.25c

 

13.46±1.41b

 

SerumCholesterol(mg/dl)

 

113.6 ±

 

2.49d

 

127.7±

  

2.02a

 

120.8 ±

 

1.99b

 

118.7 ±

 

6.27b

 

Triglycerides (mg/dl)

 

101.1±5.01d

 

191.1±

 

5.91a

 

127.5±

 

3.01b

 

121.3±

 

2.30b

 

HDL-cholesterol (mg/dl)

 

39.63 ±

 

2.32a

 

44.06±4.37a

 

37.75 ±1.65b

 

39.89 ±1.90b

 

LDL-cholesterol (mg/dl)

 

15.75 ±1.56d

 

42.90 ±1.01a

 

25.44 ±1.40b

 

21.65 ±

 

2.50c

 

The values are expressed as mean ± standard deviation of observation from eleven birds

 

Values with different alphabets in a column are significantly different from each other (p<0.05

 

Mortality
There was no mortality recorded for birds 
on commercial broiler finisher, commercial 
broiler finisher supplemented with soaked 
and roasted Jatropha curcas kernel meals. 
However, four broilers died among the 
birds fed with raw Jatropha curcas 
supplemented diet in the first week of the 
finishers phase. One each died in the two of 
the replicate while two birds died in the 
third replicate. 

Discussion
Effect of commercial broiler finisher 
supplemented with soaked and roasted 
J a t r o p h a  c u r c a s  m e a l  o n  t h e  
performance, Carcass and organ 
characteristics of the broiler at the 

finisher's phase
The commercia l  broi ler  f in isher  
supplemented with Jatropha curcas kernel 
meals influenced the weight, feed intake, 
feed conversion ratio, total cost of feed 
consumed/bird and cost of feed/kg weight 
gain of the broiler to some extent depending 
on whether the seed were detoxified 
(soaked or roasted) or not before their 
inclusion. It was observed that broilers fed 
with commercial  broiler  f inisher 
supplemented with raw Jatropha curcas 
diet performed poorly in all the parameters 
measured than the control group. This 
decline could be attributed to the reduction 
in feed intake, poor utilization of nutrients 
and poor feed conversion due to the 
presence of anti-nutritional factors in the 
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meal (Goel et al., 2007; Ani and Omeje, 
2011). Anti-nutrients such as trypsin 
inhibitors in raw Jatropha curcas kernel 
meals is known to reduce protein 
digestibility in diet resulting in poor 
utilization of available nutrients, tannins 
negatively affects palatability and general 
acceptability of the diet which can result in 
decrease in feed intake and utilisation  
while phorbol esters in the diet even at very 
low concentrations is known to significant 
reduce feed intake and growth rate (Abdel-
Shafy et al., 2011; Goel et al., 2007; ; 
Pasaribu et al., 2010). The same result has 
been reported by Agboola and Adenuga, 
(2015), who reported significant weight 
loss in growing Japanese quails fed 
Jatropha curcas kernel meals. On the other 
hand, the improved performance of the 
broiler fed with soaked and roasted 
Jatropha curcas supplemented commercial 
diet could probably be as a result of the 
decrease in antinutritional factors in the 
soaked and roasted seeds which 
significantly improve the feed intake and 
growth rate of the birds (Ani and Omeje, 
2011; Goel et al., 2007; Makkar and 
Becker, 1997; Sumiati et al. 2011). This is 
in agreement with Ojediran et al. (2016), 
Antyev et al. (2017) and Ojediran and 
Emiola (2018) who observed that a 
c o m b i n a t i o n  o f  d i f f e r e n t  l o c a l  
detoxification methods improved average 
daily feed intake, average daily weight 
gain, final weight and feed conversion ratio 
of broilers fed with locally detoxified 
Jatropha curcas supplemented diet as a 
result of reduction in antinutritional content 
of the feed and with Alatise et al. (2014), 
Abozaid et al. (2016) and Musa et al. 
(2018) when detoxified Jatropha kernel 
meal was substituted for soybean in fish 
meal. This study did not measured the 
levels of phorbol esters as well as curcin, 
but given the performance of the broiler on 
locally processed Jatropha curcas 
supplemented diet. It is possible to 

conclude that the remaining phorbol esters 
as well as curcin in the feed were not 
suff ic ient  enough to cause poor  
consumption and poor weight gain as 
observed in the raw Jatropha curcas 
supplemented diet. Positive response of the 
broilers to detoxified Jatropha curcas 
supplemented diet indicates increase in 
acceptability and palatability of the 
detoxified Jatropha curcas supplemented 
diet probably due to significant reduction in 
anti-nutritional factors which makes it 
compare favourably with those fed the 
control diet (Aregheore 2003; Belewu and 
Sam, 2010;Kumar et al., 2011).The finding 
on feed conversion ratio (FCR) agreed with 
the findings of Adeyina et al.,(2010) who 
postulated that inclusion of  detoxified 
Jatropha curcas kernel meals had no 
remarkable effect on feed conversion ratio 
(FCR) in albino rats and Pasaribu et al. 
(2010) who reported no significant effect of 
Jatropha seed meal on feed conversion ratio 
of broiler chickens .
There was no mortality recorded for birds 
o n  c o m m e r c i a l  b r o i l e r  f i n i s h e r  
supplemented with soaked and roasted 
Jatropha curcas kernel meals in this study. 
This was contrary to the observation of 
Agboola and Adenuga (2015) who reported 
high mortality in growing Japanese quails 
fed 10-15% Jatropha curcas based diets. 
The current result could be due to the well-
developed gastrointestinal tract of the 
broiler at finisher phase which help in 
metabolizing the anti-nutrients in Jatropha 
seed cake-based diets compared to 
Japanese quails (Agboola, 2019).  Also 
enzyme system of the broilers at this stage 
might have developed to handle the residual 
anti-nutritional factors in the diet which 
may be responsible for mortality observed 
when the inclusion started at starter phase 
(Esonu et al, 2008; Singh et al., 2003).
The merit or demerit of any diet are usually 
determined by the price of the feedstuffs at 
the time of use and the current prices of live 
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and dressed chickens in the area (Ojewola, 
1993). The commercial broiler finisher 
supplemented with Jatropha curcas kernel 
meals influenced the cost of the feed per kg 
weight gain, income from the increase in 
body weight and profit per kg weight gain. 
There was reduction in the cost of the 
feed/kg in broilers fed with commercial 
broiler finisher supplemented with soaked 
and roasted Jatropha curcas kernel meals 
compare with the control. This observation 
agreed with the reports of Duwa et al. 
(2014) who reported reduction in the feed 
cost/kg with the inclusion of banana peel 
meal in broiler diets. The high cost of 
feed/kg body weight in the control group 
was due to the exorbitant price of 
commercial feed during the study but this 
was lowered by using Jatropha curcas 
kernel meals (Apata and Ojo, 2000). The 
high cost of production per broiler in 
control group compare with the other 
dietary treatments except the group fed raw 
Jatropha curcas kernel meals containing 
diet may be due to the high feed 
consumption recorded in the control group. 
The inclusion of raw Jatropha curcas 
kernel meals resulted in lowest rate of 
return on investment and economic 
efficiency compared with the control group 
and other dietary treatments. The rate of 
return on investment and economic 
efficiency on commercial broiler finisher 
supplemented with soaked or roasted 
Jatropha curcas kernel meals was however 
higher than the control. This observation 
agrees with the findings of Zakaria et al. 
(2008). The disparity between broilers on 
treated diets compared to control diet was 
probably due to reductions in final body 
weight. This result showed that inclusion of 
9% soaked or roasted Jatropha curcas 
kernel meals in the commercial feed will 
consequently lead to reduced cost of 
poultry production and increased profit for 
poultry producers.
The inclusion of raw Jatropha curcas in the 

commercial diet influenced the live weight, 
dressed weight, eviscerated weight and the 
dressing percentage but inclusion of soaked 
and roasted Jatropha curcas did not have 
significant negative effect on these 
parameters. The dressing percentage 
obtained are higher than that of Esonu et al. 
(2008) who reported 74.82 - 77.39% and 
Lamidi et al. (2008) who obtained 69.49 - 
73.98%. The raw Jatropha curcas based 
diets also influenced the cut up parts 
(percentage of live weight) of the broiler 
chickens but detoxified Jatropha curcas did 
not have this effect. This agrees with the 
reports Fafiolu et al. (2015) who reported 
no differences in the weight of the cut up 
parts, dressed weight and harvested organs 
of Marshall broiler chickens fed palm 
kernel extraction residue and palm kernel 
sludge based diets. The enlargement of the 
organs, especially the liver and spleen of 
broilers fed with raw Jatropha curcas   diet 
could be due to increased detoxification 
activities in an effort to eliminate the 
residual toxin in the diet (Diarra et al., 
2017).
Effect of commercial broiler finisher 
supplemented with soaked and roasted 
Jatropha curcas meal on packed cell 
vo lume (PCV)  and  b iochemical  
parameters of the broilers at the finisher's 
phase
The reduction in the packed cell volume 
(PCV) of broiler fed with commercial 
broiler finisher supplemented with raw 
Jatropha curcas kernel meals may be 
attributed to the negative effects of high 
concentration of anti-nutritional factors in 
the raw seeds. The better PCV values 
exhibited by the broiler fed commercial 
broiler finisher supplemented with soaked 
or roasted Jatropha curcas kernel meals 
compare to the broiler fed the raw Jatropha 
curcas seed meal-based diets is an 
indication that the processing methods 
resulted in reduction in the antinutritional 
factors in the processed seeds. Similar 
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observation was made by Igene et al. 
(2012) when they fed processed pigeon pea 
seed meal to broiler. 
Broiler fed the control diet and commercial 
broiler finisher supplemented with soaked 
or roasted Jatropha curcas kernel meals 
showed significantly (P<0.05)  lower lipid 
profile compared to the groups fed with raw 
Jatropha curcas seed meal-based diets. 
This may be due to the reduction in the anti-
nutritional factors by the processing 
methods used (Isidahomen et al., 2011). 
These results agree with Ojo et al. (2013) 
and Ojediran et al. (2014) who discovered 
that inclusion of Jatropha curcas at different 
levels from 4 to 12% in broiler diets caused 
an increase in serum lipids but contradict 
the finding of Zunft, et al., (2003) who 
reported that the anti-nutritional factors in 
feed can reduce fats and cholesterol levels 
in tissues. This result also indicate that the 
broiler fed with commercial broiler finisher 
supplemented with soaked or roasted 
Jatropha curcas kernel meals will be safe 
for consumers who earlier had reduced or 
stopped the consumption of chicken due to 
cholesterol scare (Onyimonyi et al., 2012).
The ALT, AST and Alkaline phosphatase of 
the broiler were significant (P<0.05) 
a f f e c t e d  b y  J a t r o p h a  c u r c a s  
supplementation. The significant (P<0.05) 
increase in the levels of these enzymes in 
broiler fed with raw Jatropha curcas kernel 
meals supplemented commercial broiler 
finisher might be due to the adverse effects 
of the anti-nutritional factors in the diet on 
the liver of the broilers which indicates that 
the broiler fed on the raw seed meal might 
have suffered from certain liver problems. 
However, the significant lower level of the 
biomarkers in the broilers fed with the 
processed Jatropha curcas kernel meals 
supplemented commercial broiler finisher 
indicated that the processing methods used 
effectively reduced the levels of the anti-
nutritional factors present in the seed meal 
(Akinmutimi and Onen, 2008; Bahman et 

al., 2014; Ojediran et al.,2015). This agreed 
with the findings of Ojo et al. (2013) who 
fed broilers with graded levels of raw 
Jatropha curcas based diets and concluded 
that increase in these biomarkers is an 
indication that the hepatic capacity of the 
liver was grossly affected by Jatropha 
curcas which is an indicator of the 
hepatotoxic effects of raw Jatropha curcas 
on the liver cells leading to leakage of these 
enzymes from damaged hepatocytes into 
the bloodstream (Nabi et al., 2011)
The total protein concentrations were 
significantly (P<0.05) affected by the 
dietary treatments. The total protein values 
were significantly (P<0.05) lower in the 
group of broiler chickens fed the raw 
J a t ro p h a  c u rc a s  k e r n e l  m e a l s  
supplemented commercial broiler finisher 
compared to the control and the processed 
J a t ro p h a  c u rc a s  k e r n e l  m e a l s  
supplemented commercial broiler finisher. 
The decreased in the values of total protein 
are indications of inadequate protein 
utilization and also liver impairment 
resulting to low synthesis and production of 
protein especially, albumin (Augustine et 
al., 2020; Thapa and Walia, 2007). The total 
bilirubin of the broiler chickens fed the 
experimental diets were significantly 
(P<0.05) affected by the diets. The broiler 
chickens fed the raw, soaked and roasted 
J a t ro p h a  c u rc a s  k e r n e l  m e a l s  
supplemented commercial broiler finisher 
recorded higher (P<0.05) values indicating 
adverse effect of anti-nutritional factors on 
the liver. This is in line with the report of 
Ojo et al., (2013) who reported that high 
levels of bilirubin in blood is a reflection of 
liver damage and progressive impairment. 
This is connected to the adverse effects of 
residual anti-nutritional factors present in 
the raw seed meal. The lower levels of 
bilirubin in broiler chickens fed the boiled 
and soaked Jatropha curcas kernel meals 
supplemented commercial broiler finisher 
showed that the different processing 
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methods used were able to reduce the levels 
of the anti-nutritional factors which 
resulted in better protein utilization in 
broiler fed the processed seed meal-based 
diets. This is reflected by the closeness of 
the values for the total protein to the normal 
range.
Creatinine is a breakdown product of 
creatine. It is mainly produced at a fairly 
constant rate by the body and filtered out of 
the blood by the kidneys. If the filtering 
capacity of the kidney is deficient, the 
blood creatinine level rises (Nwanjo et al., 
2005). The significant elevation of 
creatinine and urea is an indicator of renal 
dysfunction or damage in the broiler  given 
J a t ro p h a  c u rc a s  k e r n e l  m e a l s  
supplemented commercial broiler finisher 
(Isidahomen et al., 2011; Ojediran et al., 
2012; Ojo et al.,2013).This has been linked 
to anti-nutrients in Jatropha curcas (Ojo et 
al., 2013; Ojediran et al., 2015) but the low 
value recorded for the broilers fed with the 
processed diet is an indication of the 
reduction in these antinutritional factors in 
these diets (Daramola, 2019).The serum 
uric acid levels of the broiler chickens were 
significantly (P<0.05) higher in the broiler 
chickens fed the raw Jatropha curcas seed 
meal-based diets compared to the other 
groups.Increase in uric acid levels can be 
linked to poor protein quality, poor protein 
utilization and kidney abnormalities(Thapa 
and Walia (2007). The high concentration 
of anti-nutritional factors in the raw seed 
meal might be responsible for this observed 
effect (Reed et al., 1995;Abiola et al., 
2001). 
 
Conclusion
This study showed better biochemical 
values, superior weight gain and feed 
conversion ratio in broiler fed with the 
commercial broiler finisher supplemented 
with soaked and roasted Jatropha curcas 
compare with the broilers fed with raw 
Jatropha curcas. The inclusion of soaked 

and roasted Jatropha curcas also reduced 
feed cost and cost of meat produced per 
kilogram body weight. No mortality was 
recorded for birds fed with commercial 
broiler finisher supplemented with soaked 
or roasted Jatropha curcas, though there 
was little alteration in the biomarkers 
examined. In addition the performance and 
economic indices of the broilers were 
similar to the control. This study therefore 
showed that soaked and roasted Jatropha 
curcas kernel meal in limited quantity can 
be added to commercial feed for broiler 
production at finisher's phase to increase 
the profit margin without significant 
deleterious effect on the performance of the 
birds.
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