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ABSTRACT 

In the current experiment, cowpea seeds were subjected to three treatments (de-hulling, de-hulling
roasting and supplementation with 0.25g/kg enzymes). Then treated and untreated cowpea seeds were
incorporated in broiler diets at 15%. De-hulling and de-hulling-roasting of the seeds reduced tannin and
trypsin. Feed intake, body weight gain and protein intake were significantly (P<0.05) affected by dietary
treatments. Their higher values observed at birds that received enzymes treated cowpea seeds. Feed
conversion ratio was not significantly (P>0.05) affected by dietary treatments. Better PER was recorded
in birds recieved enzymes treated cowpea seeds. The relative weights of pancreas, liver and gizzard
were significantly (P< 0.05) increased in birds fed raw cowpea seeds.
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Introduction

Cowpea seeds has a good nutritional profile and has been used successfully in poultry feeds
(Robinson, 2001). They are rich in protein and energy and the amino acids content are high (Wethli,
1995). However, the use of cowpea as component of poultry feed has been limited by the content
of anti-nutritional factors (ANFs) (Ologhobo, 1983). Inclusion of unprocessed legume seeds in diets of
growing animals leads to a significant impairment of growth and other undesirable physiological and
biochemical alternations this was due the presence of toxic factors and ANFs in the seeds (Linear,
1989). Therefore, to increase utilization of legume grains by chickens, grains should undergo treatment
such as dehulling, roasting or supplementation of the diet with enzymes (Robinson, 2001). Dehulling
improved protein quality and digestibility of legumes and  this could be due to removal of seed coat
tannins which may cause reduction in protein digestibility. Heat treatments has been widely used to
improve the nutritional quality of grain legumes, but the major difficulty remains the choice of the
type of heat, temperature and environmental conditions (Liener, 1980) and (Vandepoel, 1989). Residual
activities of trypsin inhibitors and lectins in some varieties of mucung and kidney bean as a result
of dry heat treatment were observed (Udedibie, 2000). Despite intensive heat treatment, soybean might
still contain 20% of residual trypsin inhibitors (Friedmann, 1991) and (Amevongen, 1998). Roasting
cowpea seeds can decrease the content of trypsin inhibitors from 57.0-31.92. (Simoongwe, 1998) While
autoclaving of cowpea seeds at 120oC for 15 minutes improved digestible energy and TME when
estimated in pigs and poultry, respectively (Nell, 1992). A clear improvement in digestibility due to
cooking and roasting also been demonstrated by (Fialho, 1985). 
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Therefore, the objective of this study was to determine the effect of differently processed cowpea
seeds and enzyme supplementation on broiler performance and internal organs weights.

Materials and methods 

Seeds Analysis and Ration Formulation: 

Mature dry seeds of cowpea were subjected to the following processing methods (dehulling, roasting
at temperature of 120oC for 30 minutes and supplementation with 0.25g/kg enzymes). Ten isocaloric
and isonitrogenous starter and finisher diets (table 1and table2.) were formulated according to nutrient
specifications of the standards recommended by National Researsh Council (NRC,1994).  Diet (A) was
the control with 0% of cowpea seeds, diet (B) 15% untreated seeds, diet (C) 15% of de-hulled seeds,
diet (D) 15% of ed-hulled roasted seeds and diet (E) 15% of cowpea seeds supplemented with
0.25g/kg enzymes. Samples of  un treated, de-hulled and de-hulled roasted cowpea seeds were analyzed
for proximate composition according to the method outlined in the AOAC methods of analysis (1995)
as in table (3). Tannin content was determined by the method described by Hoff and Singleton (1977).
Trypsin concentration was determined by Kakade methods (Van ort et al., 1989).

Birds and Treatments: 

Three hundred unsexed broiler chicks of Ross (308) strain were used. The chicks were divided
into completely randomized design with five groups of 60 birds each. Each group was assigned to one
of the five dietary treatments.

Table  1: Composition of experimental broiler starter diets containing cowpea seeds with different treatments.
Dietary cowpea seeds with different treatments ingredients,% 

----------------------------------------------------------------------------------------------------------------------------------
Control(A) Untreated (B) Dehulled (C) Dehulroasted (D) Enzymes (E)

Sorghum 64.90 60.86 60.86 60.86 60.86
Groundnut meal 15.2 15.9 15.9 15.9 15.9
Sesame meal 13.00 - - - -
Wheat bran 0.30 - - - -
Br. Super concentrate* 5 5 5 5 5
Raw cowpea - !5 - - 15
Decorticated cowpea - - - 15 -
Enzyme - - - - 0.25
Dicalcium 1.10 1.1 1.1 1.1 1.1
Salt 0.25 0.25 0.25 0.25 0.25
Premix 0.25 - - - -
V. oil - 1.75 1.75 1.75 1.75
Methionine - 0.14 0.14 0.14 0.14
Calculated analysis
Me (Mj/kg) 12.81 12.62 12.72 12.81
Crude protein 23.58 23.97 24.60 23.58
Crude fat 3.10 2.80 3.20 3.10
Crude fiber 4.22 3.24 4.01 4.22
Calcium 1.07 1.20 1.07 1.07
Av. Phosphorus 0.47 0.49 0.48 0.47
Methionine 0.48 0.48 0.48 0.48
Lysine 1.00 1.00 1.10 1.0
Determined analysis %
Dry matter 95.45 95.18 95.89 95.45
Crude protein 22.99 23.07 23.78 22.69
Ether extract 7.50 7.80 7.40 7.50
Crude fiber 7.27 6.24 7.18 7.27
Nitrogen free extract 50.35 50.81. 50.85 50.65
*ME (Mj/kg) 12.76 13.23 12.82 12.76
Ash 7.34 7.26 7.68 7.34
CP 40%, ME 2000 kcal/kg, C. fiber 3%, EE 3% Ash 34%, Ca, 8% Av.P 1.38% Lysine 12%, Methionine 3%, Methionine +
cystine 3.5%, Vitamin A 250000 IU/kg, Vitamin D3 50000 IU/kg, Vitamin E 500 Mg/kg, Vitamin K3 6 Mg/kg, Vitamin
B1/thiamin 20 Mg/kg, Vitamin B2/riboflavin 100 Mg/kg, Lysine 12%, Methionine 3%, Copper 120 Mg/kg, Zinc 1000 Mg/kg,
Iodine 6 Mg/kg, Vitamin. C 4000 Mg/kg, Folic acid 30 Mg/kg, Iron 800 Mg/kg, Manganese 1400 Mg/kg, Cobalt 12 Mg/kg,
Niacin vitamin pp. 600 Mgkg, Pantothenic acid/vitamin B3 160 Mg/kg, Vitamin B6/pyridoxine 40 Mg/kg, Vitamin B12 300
Mcg/kg, Biotin/vitamin H 2000 Mcg/kg, Coline 10000 Mg/kg, Copper 120 Mg/kg, Zinc 1000 Mg/kg, Iodine6 Mg/kg, Selenium
3 Mg/kg 
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Table 2: Composition of experimental broiler finisher diets containing  cowpea seeds with different treatments.
Dietary cowpea seeds with different treatments ingredients.%  

----------------------------------------------------------------------------------------------------------------------------------
 Control (A) Untreated (B) De-hulled  ( C ) Dehulroasted  (D) Enzymes (E)

Sorghum 64.9 60.86 60.86 60.86 60.86
Groundnut meal 15.2 13.9 12.3 13.2 13.9
Sesame meal 12 - - - -
Wheat bran 1.3 2.0 3.6 2.7 2.0
Super concentrate 5 5 5 5 5
Raw cowpea seeds - !5 - - 15
Decort. roasted seeds - - 15 - -
Enzyme - - - - 0.025
Dicalcium 1.1 1.13 1.91 1.9 1.13
Salt 0.25 0.25 0.25 0.25 0.25
Premix 0.25 - - - -
V. oil - 1.72 0.95 0.97 .72
Methionine - 0.14 0.13 0.12 0.14
Calculated analysis (%) 12.81 12.60 17.72 12.81
Me (Mj/kg) 18.32 20.14 19.97 18.32
Crude protein 3.1 2.8 3.2 3.1
Crude fat 4.56 3.72 4.60 4.56
Crude fiber 1.07 1.2 1.01 1.07
Calcium 0.47 0.49 0.46 0.47
Av. Phosphorus 0.39 0.46 0.48 0.39
Methionine 1.00 1.00 1.10 1.0
Determined analysis % (DM – Basis)
Dry matter 95.45 95.18 95.89 95.45
Crude protein 19.21 19.35 20.15 19.21
Ether extract 3.77 3.81 3.65 3.77
Crude fiber 4.72 4.63 4.57 4.72
Nitrogen free extract 59.57 58.19 59.35 59.95
*ME (Mj/kg) 12.76 13.23 12.82 12.76
Ash 7.18 7.20 8.17 7.8
CP 40%, ME 2000 kcal/kg, C. fiber 3%, EE 3% Ash 34%, Ca, 8% Av.P 1.38% Lysine 12%, Methionine 3%, Methionine +
cystine 3.5%, Vitamin A 250000 IU/kg, Vitamin D3 50000 IU/kg, Vitamin E 500 Mg/kg, Vitamin K3 6 Mg/kg, Vitamin
B1/thiamin 20 Mg/kg, Vitamin B2/riboflavin 100 Mg/kg, Lysine 12%, Methionine 3%, Copper 120 Mg/kg, Zinc 1000 Mg/kg,
Iodine 6 Mg/kg, Vitamin. C 4000 Mg/kg, Folic acid 30 Mg/kg, Iron 800 Mg/kg, Manganese 1400 Mg/kg, Cobalt 12 Mg/kg,
Niacin vitamin pp. 600 Mgkg, Pantothenic acid/vitamin B3 160 Mg/kg, Vitamin B6/pyridoxine 40 Mg/kg, Vitamin B12 300
Mcg/kg, Biotin/vitamin H 2000 Mcg/kg, Coline 10000 Mg/kg, Copper 120 Mg/kg, Zinc 1000 Mg/kg, Iodine6 Mg/kg, Selenium
3 Mg/kg.

Table 3: Proximate composition of  raw and treated cowpeas seeds.
Parameter Raw seeds Decorti. seeds Decorti. roasted  seeds ± SEM
Crude protein 29.81 31.80 29.73 4.51
Crude fiber 6.22 3.61 4.32 0.20
Crude fat 2.30 2.31 2.40 0.11
Ash 4.60 4.71 5.52 0.65
Values are means of 4 replicates per treatment.abcMeans with different superscripts in the same row were signifi cantly different
(P>0.05). SEM:Standard error of the means from ANOVA d.f 6.

Each group was further subdivided into 6 replicates of 10 birds and each replicate kept on litter
in pen measuring 2.4 x 2.6 m. Starter diet was fed from 1-3 weeks while the finisher diet was fed
from 4-6 weeks. Feed and water were provided ad- libitum and uniform light was provided 24 hours
daily. Vaccination programme were strictly followed. Feed intake, body weight  and protein intake were
recorded weekly. Feed conversion ratio and protein efficincey were calculated. On the 42th day, three
birds per replicate (18 birds per treatment) were randomly selected, fasted, weighed individually,
slaughtered and eviscerated. The weight of the liver, pancreas, kidney heart and lungs was recorded.

Data Analysis: 

Data collected were analyzed as a completely randomized design using SPSS. Treatments means
were compared using Duncan's multiple range test (Duncan, 1955).

Results and discussion

The results of the effect of de-hulling and de-hulling roasting on tannin and trypsin contents of
cowpea seeds are presented in table 4. In the present study, dehulling redused tannin content by 98%
while dehulling roasting reduced trypsin by 56% and tannins contents by 99%. 
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This coincided with Andy (2006) findings who observed that roasting of cowpea seeds reduced
trypsin inhibitors by 45%. This was in agreement with (Simoongwe, 1998) who reported that roasting
legume can decrease the content of trypsin inhibitors. 

These results of the present study confirmed the well established view that decortication of legume
seeds leads to high recovery of trypsin inhibitors activity and haemagglutinin in the cotyledons
(Vandepoel, 1989). They observed residual activity of these ANFs when legume subjected to dry
heating treatments this may be due to heat degradation of tannin and trypsin molecules.

Overall performance of broiler chicks as affected by different treatments are given in table 5. Feed
intake was significantly (P<0.05) influenced by the dietary treatments. Average feed intake was higher
for birds fed enzyme treated diet followed by those received the control diet, decorticated roasted and
decorticated treatment,respectively. The lowest feed intake was recorded by birds consumed untreated
cowpea seeds.These results are not in agreement with the results of (Brenes, 1993a) who reported that
enzymes mixing tend to redused feed intake. The differences in feed intake among treatments could
be attributed the presence of residual tannins and trypsin inhibitors in the diets. The results are in
agreement with (Almirall, 1995) who repoted that enzymes addition increased feed consumption. He
attributed the reduction in feed intake to the tannin content which inhibits appetite of the animals when
fed on raw legume seeds. Significant (P<0.05) differences in body weight gain were observed, it is
clear that higher body weight gain was recorded for birds fed enzymes treated cowpea seeds while
the lower BWG was recorded for birds fed untreated  seed diets. These differences were in line with
the findings of (Ologhobo, 2003) who ascribed differences in body weight to the presence of residual
tannins and trypsin inhibitors in the diets. (Udedibie, 2000) and (Scott, 1982) attributed these differences
to the presence of heamagglutinins which are resistant to proteolytic digestion, therefore tend to
accumulate in the animals by binding to the intestinal wall which leads to increase excretion of
nutrients. Feed conversion ratio (FCR) was not affected by dieary treatments. Protein intake and protein
efficiency ratio were significantly (P<0.05) affected by dietary treatments. Highest protein intake and
PER recorded for birds fed on enzymes treated diet followed by the control diet, decorticated roasted,
decorticated and untreated cowpea seeds, respectively. Similar findings were observed by (Meyer, 1992)
who attributed protein consumption reduction to residual effect of ANFs, that such effects are in
consquences of poor protein digestibility and interference with systemic protein utilization, resulting in
insufficient amino dcids for protein synthesis. 

Table 4:  Effect of decorticating and  decorticating- roasting on tannin and trypsin content of cowpeas seeds.
Antinutritional factors Raw seeds Decorti. Seeds Decorti. roasted  seeds +SEM
Trypsin(Tu/mg/protein) 1.68 1.65 0.74 2.00
Tannin% 0.76 0.02 0.004 0.005
Values are means of 4 replicates per treatment.abcMeans with different superscripts in the same row were signifi cantly different
(P>0.05). SEM:Standard error of the means from ANOVA d.f 6.

Table 5: Overall performance of broiler chicks as affected by inclusion of  cowpea seeds subjected to different treatments.
Parameters Dietary cowpea seeds with different treatments ± SEM

------------------------------------------------------------------------------------------------------------
Control(A) Raw (B) Dehulled (C) Dehulled.roasted (D) Enzymes (E)

Feed intake (g/bird) 3276.6b 2833.59c 3230.04b 3341.14b 3671.40a 38.10
Body weight gain(g/bird) 1709.5b 1395.60c 1658.94b 1761.99b 2042.95a 40.12
FCR(feed/BWG ) 2.00b 2.03ab 1.94b 1.89b 1.79b 0.05
Protein intake(g/bird) 794.0b 659.70bc 742.87b 776.11b 843.33a 70.11
PER (BWG/ PI) 2.8b 2.11c 2.25b 2.27b 2.42a 0.06
Values are means of 60 birds/ treatment (10 birds/ replicate). 
Abc Means with different superscripts in the same row were significantly different.

Table 6: Internal organs wieghts of broiler chicks as affected by inclusion of cowpea seeds subjected to different treatments.
Parameters 15% level treated cowpea seeds ± SEM

---------------------------------------------------------------------------------------------------------------------
Control Raw seeds Decorti. seeds Decorti. roasted seeds Raw seeds enzymes

Liver 3.60b 4.42a 4.08b 3.52b 3.65b 0.050
Pancreas 0.40b 0.57a 0.44b 0.50b 0.49b 0.020
Heart 0.45 0.43 0.45 0.42 0.44 0.008
Lung 0.05 0.04 0.05 0.05 0.04 0.005
Kidney 0.63 0.62 0.63 0.62 0.64 0.020
Spleen 0.02 0.03 0.02 0.03 0.03 0.005
Small intest. (g/cm) 0.40 0.42 0.41 0.42 0.40 0.007
Cacaum (g/cm) 1.0 1.0 1.01 0.98 1.00 0.030
Gizzard 4.15b 5.77a 4.40b 4.08c 4.01c 0.060
Values are means of 18 birds/ treatments (3 birds / replicate)
Means with different superscripts in the same row were significantly different (p<0.05)



10Res. J. Ani. & Vet. Sci., 6: 6-11, 2011

This is in line with the findings of (Brenes, 1993a) and (Owusu-Asiedu, 2002) who attributed the
improvement in protien intake and PER to enzymes activities that inactivate the ANFs and improve
the nutrients digestibility. Results refield that asignificant (P<0.05) enlargement in the relative weights
of liver, pancreas and gezzard in birds those fed raw cowpea seeds were detected. This coincided with
(Adewale, 2007) findings who attributed this enlargement to  the presence of ANFs especially trypsin
inhibitors as the key factors responsible for this physiological anomaly.The changes in the pancreas
weight of the bird fed dehulled bean meals are in keeping with previous report by (Meyer, 1992)
which showed decrease pancreatic enzymes activities in pigs fed diets containing kidney beans.

From thee conomical analysis, results indicated to the diet that included the decorticated roasted
cow pea seeds as the most profitable one followed by the decorticated one.
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