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Abstract 

The study was conducted to evaluate the effects of administration of Centrosema pubescens 

leaf extract on growth, carcass and organ characteristics of broiler chickens. A total of one 

hundred and twenty day old chicks (Arbor acre) were assigned to four experimental 

treatments namely T1 (CLE 0ml) T2 (CLE 15ml) T3 (CLE 30ml) and T4 (CLE 45ml). Each 

treatment was replicated thrice with ten birds. Data collected on all the parameters examined 

were statistically analyzed. The result of the study showed that significant (p<0.05) 

difference was recorded in final weight, weight gain and feed intake of the broiler chickens 

both at starter and finisher level. Birds in T4 recorded the highest significant (p<0.05) values 

for the three parameters. There were significant (p<0.05) differences in the values of live 

weight, dressed weight and carcass cut-parts (thigh, breast, drumstick, wing and back) of the 

experimental birds. The internal organs of the birds were not significantly (p>0.05) affected 

by the treatment. The findings of this study showed that administering leaf extract of 

Centrosema pubescens at 15ml, 30ml and 45ml/litre of water improved the performance, live 

weight, dressed weight and relative cut-parts (thigh, breast, drumstick, back and wing) of 

broiler chickens. 
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1.0 Introduction 

Poultry production is one of the fastest means of achieving appreciable improvement in the 

nutritional standard of the populace because of its quick turnover, short generation interval 

and low capital investment (Ani & Okeke, 2011). In poultry production, nutrition is the most 

important factor that limits its growth and expansion. The cost of feeding alone is about 60 – 

80% of the total cost of production for intensively reared livestock especially poultry (Fajima 

et al., 1993, Tewe 1997, Durunna et al., 2005). Cereal grains form the bulk of commercial 

poultry feeds. The supply of grains determined the availability of compounded poultry feeds. 

The cost of unconventional feed ingredients keeps increasing due to the competition that 

exists between humans and animals in their usage. This has compelled nutritionist to direct 

their research effort at developing cheaper, readily available unconventional protein feed 

stiffs.  
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One of the possible cheap protein sources are leaves of some tropical legumes and browse 

plant (Esonu et al., 2003). Leaf meal serve as protein source and also provide some necessary 

vitamins, mineral and oxycaretenoids which causes yellow colour of broiler skin, shank and 

egg yolk. Leaf meal supplement have also been included into diets of poultry birds as a 

means of increasing weight and reducing costs of production (Topps 1992; Odunsi et al., 

1997). Various leaf meals such as Leuceana (Udedibie and Igwe, 1989), Baobab (Adamu et 

al., 2012), Neef (Obun et al., 2012), cassava (Aderemi & Faniyi 2013), Moringa oleifera 

(Talha, 2013) & Centrosema (Ngodigha 1994) have been processed into various forms and 

used in poultry diets by various researchers (Powdery, extract, fresh and pelleted). 

Centrosema pubescens commonly known as centro or butterfly pea is a legume in the family 

fabaceace. Centrosema pubescens is grown as cover crops, it naturally suppresses weed and 

is very tolerant to drought. Centrosema pubescens is native to central and South America and 

is cultivated in other tropical areas as forage for livestock (Souza et al., 2011). Centrosema 

pubescens contains high amount of protein which makes it a good protein source. It also 

contains vitamin and minerals which include iron, calcium, phosphorus, potassium, 

magnesium, sodium and zinc (Nsa et al., 2019, Nwogu et al., 2020). 

 

Centrosema pubescens is reported to contain plant secondary metabolites such as tannins, 

flavonoid, saponin alkaloids and steroid which enable it possess anti-oxidant, anti-bacterial, 

anti-inflammatory and immune stimulant properties (Oluwatosin 2013, Mariaj & Thangavd 

2020). Leaf extract have been widely used in the diet of poultry as a means of reducing the 

high cost of conventional protein sources (Nworgu & Fasogben, 2007). Machebe et al., 

(2011), reported that plant extracts do not only serve as protein source but also provides 

vitamins and minerals which could complement the inadequacies of most feedstuffs. Leave 

extract can be made available to poultry through their drinking water. Water functions as a 

solvent which nutrients are transported in the body. Providing bird’s leaf extract in their 

drinking water makes the nutrients available in solution which will quicken the transport of 

the nutrients down to the stomach for an effective absorption and utilization by the body. 

However, there is limited information on the use of Centrosema pubescens leaf extract for 

broiler chickens. Thus, the objective of this study was to evaluate the growth performance, 

carcass and internal organ characteristics of finisher broiler chickens administered aqueous 

extract of Centrosema pubescens leaf. 

 

 

2.0 Materials and Methods   
 

2.1 Experimental Site 

 

The experiment was carried out at the poultry and research unit of the department of Animal 

science, Akwa Ibom State University, Obio Akpa Campus. Obio-Akpa is located between 

latitude 50 171N and 50 271N and between longitude 70271N and 70 581E with an annual 

rainfall ranging from 3500mm – 5000mm and average monthly temperature of 250C and 

relative humidity between 60 – 90% (Wikipedia, 2021). 
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2.2 Collection and Preparation of Extract 

 

The leaves of Centrosema pubescens were harvested fresh within the University environs. 

The leaves were air-dried for three – four days and were ground by a hammer mill using 

2mm screen to powdery form. The ground leaf meal was stored under room temperature in 

sealed plastics bags. On daily basis a total of 50g of the powdery C. pubescens was soaked in 

1 litre of water for 24 hours, thereafter filtered using a muslin cloth. The collected aqueous 

extract was added to broilers drinking water at 0ml, 15ml, 30ml and 45ml per a litre of water. 

 

2.3 Proximate and Phytochemical Analysis of Centrosema Pubescens 

 

Test ingredients were died at 600C for 24 hours before analysis. Dry matter (DM), ash, crude 

protein (N x 6.25), ether extract (EE) and crude fiber (CF) were determined according to 

AOAC (1990) methods. Phytochemical analysis was carried out for flavonoids by the method 

described by El-Olemy et al., 1994, tannin and Saponin by the method of Harborne, 1998. 

Alkaloid and Phenol were determined by the method of Harborne, 1973.   

 

2.4 Experimental Diets 

 

Both starter and finisher diets were formulated for the birds. They starter diet contained a 

crude protein of 23.54% and metabolizable energy of 2885.21 kcal/100kg of feed which was 

given to the broilers at the first four weeks of the experiment and finisher feed containing 

21.30% crude protein and metabolizable energy of 2956.01 kcal/100kg and was given to the 

birds at five to eight weeks of age. The ingredients and nutrient compositions of the 

experimental diet are presented in table 2.1. 

 
 

2.5 Experimental Birds, Management and Design 

 

A total of one hundred and twenty (120) day old broiler chicks were purchased from a 

reputable commercial poultry distributor in Uyo, Akwa Ibom State, the birds were divided 

into four groups to form treatment T1 T2 T3 and T4. Each treatment group was assigned 

drinking water containing aqueous extract of C. pubescens at 0, 15, 30 and 45ml/litre of 

drinking water respectively in a Completely Randomized Design (CRD). Birds in each 

treatment group were further divided into four replicates of ten birds. After the exhaustion of 

water containing the aqueous extract of C. pubescens fresh water was served for the 

remaining period of the day. Before the arrival of the birds, the brooder house was thoroughly 

swept, cleaned and disinfected. The brooder house was heated to 320C – 330C. Fresh water 

containing glucose were given to the birds to combat stress and enable them gain instant 

energy on arrival. Feed was supplied ad-libitum. All routine vaccines were administered as 

and when due. Strict management practice was observed. The birds were raised in a deep 

litter system with pen measuring (2 x 2m) and wood shavings used as litter material. 
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Table 2.1: Gross composition of starter and finisher broiler chickens 

Ingredient Starter Finisher 

Yellow maize 50.00 55.00 

Soya beans 25.00 20.00 

Blood meal 3.00 3.00 

Fish meal 3.00 3.00 

Palm kernel cake 5.00 5.00 

Wheat offal  9.00 9.00 

Bone meal 4.00 4.00 

Common salt  0.25 0.25 

Tm/vit premix 0.25 0.25 

L – Lysine  0.25 0.25 

L – Methionine  0.25 0.25 

Total  100 100 

Calculated Chemical Composition (%DM) 

Crude protein  23.05 21.37 

Crude fiber  3.15 4.32 

Ether extract 4.09 3.96 

Ash  3.57 5.25 

NFE 66.29 65.10 

Me (Mcal/kg) 2879.85 2932.54 

 
 

2.6 Data Collection 

 

On arrival the birds were weighed using a sensitive balance MODEL (SF400) to obtain their 

initial body weight and were weighed weekly thereafter. The weight gain was calculated by 

subtracting the initial weight from the final weight using a 20kg capacity weighing balance 

(Hana Spring – platform scale). Feed intake of the birds was calculated by subtracting the 

quantity of the left over feed from the quantity of feed fed the previous day. Feed Conversion 

Ratio (FCR) was calculated by dividing the daily feed intake by daily weight gain. A known 

quantity of fresh water was given to the birds at the same time as feed. The water intake was 

obtained by deducting the quantity of left over from the quantity of water offered. 

 

2.7 Carcass Characteristics and Organ Weight Evaluation  

 

At the end of the experiment, two (2) birds were randomly selected from each replicate, 

fasted overnight of feed, weighed and slaughtered by severing the jugular vein and allowed to 

bleed thoroughly. Before defeathering, the carcass was scalded in hot water of about 70 – 

750C for about a minute and the feathers plucked manually. The carcasses were eviscerated 

and weighed to determine the carcass yield. The weights of the carcass, cut-parts; breast, 

thigh, back drumstick and wing were recorded individually and expressed as percentage 

dressed weight of the broilers. The weight of the organs (gizzard, heart, kidney and liver) and 

abdominal fat were recorded and expressed as percentage live weight of the broilers. 

 

2.8 Statistical Analysis 
 

Data collected from the various parameters measured were subjected to one-way analysis of 

variance using the SPSS software (2004) where analysis of variance indicated significant 
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treatment effects means were compared using Duncan’s New Multiple Range Test (Duncan, 

1955).   

 

3.0 Results and Discussion 
 

The results of the proximate and phytochemical analysis of Centrosema pubescens is 

presented in table 3.1. 

 

Table 3.1: Proximate and phytochemical composition of Centrosema pubescens leaf meal 

Component (%Dm) Value 

Moisture 13.51 

Crude protein 23.51 

Crude fiber  4.35 

Ether extract 2.12 

Ash 6.10 

Carbohydrate 48.35 

Anti-nutrients (mg/100g)  

Tannin 2.51 

Alkaloids 0.41 

Saponin 0.31 

Flavonoid  2.13 

Phenol 4.16 

 

The result of the proximate composition of centrosema leaf meal showed that it contains a 

high level of crude protein which could make it a good protein feedstuff and can partially 

replace soyabean and groundnut in poultry diet. The value for ash was also high indicating 

that C. pubescens is rich in vitamins and mineral. The result obtained in this study for ash 

content of C. pubescens tends to supports the report of Odunsi et al., (1997) that leaf meals 

serves as a protein source and also provide vitamins and minerals which also include some 

trace elements. Opoola (2020) reported that the requirements for trace minerals are often 

fulfilled by concentrations present in conventional feed ingredient, he further stated that soils 

vary in their content of trace minerals and plants vary in their uptake of minerals, 

consequently, feedstuffs grown in certain geographical areas may be marginal or deficient in 

specific elements, thus, poultry diets may require supplementation to ensure adequate intake 

of trace minerals. The value (3.12%) obtained in this study for crude fibre was lower than the 

values obtained by Nsa et al., (2019) & Nwogu et al., (2020) (25.30 and 3.34%) respectively. 

The value (2.12%) for ether extract content of C. pubescens in this study was lower than the 

value (2.42%) obtained by Nwogu et al., (2020) but higher than the value (1.98%) obtained 

by Nsa et al., (2019).  

 

The result of the phytochemical composition of C. pubescens revealed that it contains some 

secondary plant metabolites which include alkaloid, tannin phenols, saponin and flavonoids 

which could function in varied biological and pharmacological activity. Flavonoids and 

phenol are known to have antioxidant and medicinal properties (Crawford et al., 1998). 

Flavonoids show anti-allergic, anti-inflammatory, anti-microbial and anti-cancer activity 

(Kadam et al., 2015). Phenols show anti-carcinogen, anti-inflammation, cardio-vascular and 

hepato-protection activities in animals. Tannin have been reported to enhance physiological 

activities, such as stimulation of phagocytic cells, host – mediated tumor activity, wide range 

of anti-infective actions and to cure or prevent variety of sicknesses (Haslam 1996) hence 
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function in the inactivation of microbial adhesions, enzymes, cell envelop transport proteins 

(Ya et al., 1988). Saponins have been reported to have antimicrobial ability (Lokesh et al., 

2016). Alkaloids are used as basic medicinal agent against bactericidal effects (Edeoga & 

Ikem 2001). 

 

The result of the growth performance of starter broiler chicken administered varying levels of 

aqueous extract of C. pubescens in drinking water is presented in table 3.2. There were 

significant differences (p<0.05) in the Final Body Weight (FBW), Body Weight Gain 

(BWG), Feed Intake (FI) and Feed Conversion Ratio (FCR) of the birds. Broilers in T4 

recorded the higher significant (p<0.05) FBW and BWG values followed by birds in T3 and 

T2. Birds in T1 had the least FBW and BWG values. The feed intake of birds in T4 recorded 

the highest significant values. The feed intake of the birds increased as the level of the extract 

increased in the diet. The best and the lowest feed conversion ratio of the birds was observed 

in T4 while the water intake of the experimental birds was not significantly (p<0.05) affected. 

 

 

Table 3.2: Performance characteristic of starter broiler administered aqueous leaf 

extract of Centrosema pubescens in drinking water 

Parameters T1(0ml) T2 (15ml) T3 (30ml) T4 (45ml) SEM 

Av. Initial body wt (g) 40.04 40.02 40.01 40.05 0.01 

Av. Final body wt (g) 755.03d 778.57c 866.93b 991.00a 1.51 

Av. Body weight gain (g) 714.99d 738.55c 826.92b 991.95a 1.23 

Av daily weight gain (g) 25.54c 26.38c 29.53b 33.96a 0.06 

Feed intake (g) 1501.23c 1525.11c 1624.20b 1714.19a 1.34 

Daily Feed intake (g) 53.62c 54.47c 58.01b 61.22a 0.71 

Feed conversion ration 2.01 2.06 1.96 1.80 0.03 

Water intake  2.76 2.63 2.71 2.68 0.01 

Daily water intake 0.16 0.13 0.15 0.16 0.01 

Mortality 0.00 0.00 0.00 0.00 0.00 

a,b,c,d – means with different superscript along rows are significantly different (p<0.05). 

 

 

The result of the growth performance of finisher broiler chicken administered varying levels 

of aqueous extract of C. pubescens in drinking water is presented in table 3.3. There was 

positive influence of the extract on the FWG and BWG of the experimental birds in the 

finisher phase. Significant variations were observed in the values for FWG and BWG of the 

experimental birds. Birds in T4 recorded the highest significant (p<0.05) FWG and BWG 

values followed by T3. The values for FWG and BWG increased as the level of the extract 

increased in the drinking water. The result obtained in this study agrees with the report of 

Alabi et al., (2016) where finisher broilers administered aqueous extract of Moringa Oleifera 

in drinking water at 30ml, 60ml, 90ml performed better than the control. Similar results were 

recorded by Bello et al., (2016) where finisher broiler chicken administered onion bulb 

extract in drinking water as supplementary sources of vitamin and minerals at 30 and 

60ml/litre of water had higher FWB and BWG value than the control. The significant 

(p<0.05) increase in FWG and BWG observed in this result as the level of the extract 

increased in the drinking water could be as a result of additional intake of nutrients from C. 

pubescens leaves by the birds which could result in a higher digestion and absorption of 

nutrient consumed by the birds and greater efficiency in the utilization of feed which in turn 

result in enhanced growth. 
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The feed intake of the birds at the finisher phase recorded significant (p<0.05) difference in 

their value across treatments. The daily feed intake of the birds was significantly influenced 

by the diets. T4 recorded the highest feed intake. The significant increase in the feed intake of 

birds administered aqueous extract of C. pubescens may indicate adequate intake of minerals 

and vitamins which might have stimulated the appetite of the birds, since C. pubescens leaf is 

reported to be rich in minerals and vitamins (Nwogu et al., 2020). Feed conversion ratio 

(FCR) was lower in birds that received Centrosema pubescens extract. The lowest and the 

best FCR was observed in T4. Measure of productivity of animals is expressed based on feed 

conversion efficiency Lacy & Vast (1999). Feed conversion ratio is a composite trait affected 

by body weight, feed intake and growth rate while being tested certainly, the lower the 

conversion the more efficient an animal is. The feed conversion of a flock is of economic 

importance to the poultry farmer. Thus, the better FCR observed in birds offered extract of C. 

pubescens at 15, 30 and 45ml/litre of water suggest the ability of the birds to utilize available 

nutrients in the feed and extract. 

 

There was no significant (p>0.05) variation in the water intake of the birds among the 

treatments. T1 had the highest water intake followed by T2, T3 and T4 which was not 

statistically affected. The slight reduction in water intake of the birds administered aqueous 

extract of C. pubescens could be as a result of some substances in C. pubescens such as 

alkaloid, saponins etc which may have impacted some taste to the water thereby affecting the 

water intake of the birds. The absence of mortality tended to corroborate the report of 

Oluwatosin, (2013) Mariah & Sebar (2020) that C. pubescens is known to contain important 

compounds (tannin, saponin, phenol, alkaloids etc) that can strengthen the immune system 

and serve as antibiotics for the treatment of common pathogenic strains of birds. 

 

Table 3.3: Performance characteristic of finisher broiler chicken administered aqueous 

leaf extract of Centrosema in drinking water 

 

Parameters T10ml T215ml T3 30ml T4 45ml SEM 

Av. Initial body wt (g) 711.99 711.33 711.03 712.23 1.23 

Av. Final body wt (g) 2491.00c 2543.31c 2681.02b 2940.00a 2.12 

Av. Body weight gain (g) 1779.01c 1831.98c 1969.99b 2227.77a 2.51 

Av daily weight gain (g) 63.54d 65.43c 70.36b 79.56b 0.51 

Feed intake (g) 3581.21 3610.12 3716.12 3996.12 3.04 

Av. Feed intake (g) 125.18d 128.93c 132.72b 142.72a 1.06 

Feed conversion ration 2.01 1.97 1.89 1.79 0.03 

Water intake  1.68 1.57 1.59 1.68 0.03 

Daily water intake  0.13 0.10 0.11 0.10 0.01 

Mortality 0.00 0.00 0.00 0.00 0.00 

a,b,c,d – means with different superscript along rows are significantly different (p<0.05). 

 

 

The result of the carcass, relative cut-parts and internal organ characteristics of the 

experimental birds are presented in table 3.4 Significant (p<0.05) differences were recorded 

in live-weight, dressed weight and cut-parts of the experimental birds. Broilers in T4 recorded 

the highest values for the parameters followed by T3. T2 and T1. This result agrees with the 

report of Fasuyi (2007) that there is a positive effect of leafy vegetables on growth 

promotion, body weight gain and carcass characteristics because of their protein, vitamin and 

mineral contents. The result obtained in this study for live-weight, carcass weight and 



C. A. Essien                        AJAFS 5 (3) (2021) 1 - 13  

 
 

8 
 

dressing percentage showed that birds in T4 that had the highest feed intake and weight gain 

values also recorded the highest significant (p<0.05) values for live-weight, dressed weight 

and dressing percentage. The result is in consonance with the report of Machebe et al., 

(2011), Machebe et al., (2011b) & Ani et al., (2013) who stated that increase in growth could 

be related to the higher feed intake and feed conversion of the birds. Bamgbose & Niba 

(1998) also reported that growth and carcass yield of poultry birds is related to the quality and 

utilization of the feed. The dressing percentage 73.49-74.40% obtained in this study is within 

the values (70–75%) reported by Ravindran & Savakanessan (1996) as the ideal dressing 

percentage for well finished broiler chickens. The cut-parts of the experimental birds (breast, 

wing drumstick, back and thigh) were significantly (p<0.05) affected by the diets. Birds in T4 

recorded the highest (p<0.05) significant weight values for the parameters. 

 

Table 3.4: Carcass and organ weights of broiler chickens administered varying levels of 

Centrosema pubescens leaf extract in drinking water 

Parameters T1 0ml T2 15ml T3 30ml T4 45ml SEM 

Lice weight (kg) 2.49d 2.54c 2.63b 2.94a 0.34 

Dressed weight (kg) 1.83b 1.89b 1.93a 2.10a 0.13 

Dressing percent 73.49 74.40 73.38 73.94 1.12 

Cut-parts      

Thigh (g) 103.41b 103.73b 113.31a 127.78a 1.43 

Breast (g) 251.67c 255.63c 265.81b 284.51a 2.37 

Wing (g) 95.91d 97.13c 99.35b 119.51a 1.33 

Back (g) 133.45d 147.11c 152.31b 165.00a 2.30 

Drumstick (g) 102.41c 108.23c 111.12b 122.67a 2.10 

Internal organs (%LW)      

Heart  0.36 0.35 0.33 0.39  

Liver 3.28 2.22 2.15 2.19  

Gizzard  1.51 1.59 1.57 1.60 0.31 

Kidney 0.13 0.13 0.15 0.18 0.03 

Abdominal fat 1.79a 0.62b 0.41c 0.32d 0.01 

abcd – means in the same row with different superscripts differ significantly (p<0.05). 

 

The internal organs (liver, gizzard, kidney and heart) of the broiler chickens were not 

significantly (p<0.05) affected by the treatment. A higher gizzard weight in birds is linked to 

high level of fibre in the diet as gizzard size is known to be influenced by the degree of feed 

coarseness resulting from increased muscular activities during grinding (Fanimo et al., 1996). 

However, high fibre inclusion reduced gizzard Ph, improves digestive juices secretion (Wudil 

et al., 2020). The liver and kidney of the experimental birds were not significantly (p>0.05) 

affected by the treatments. Liver and kidney are involved in eliminations of toxins and 

metabolic wastes from animal’s body (Onyeyili et al., 1998). Hypertrophy or hypotrophy of 

these two organs has been linked with the presence of toxins (Voss et al., 1990, Ewuola et al., 

2003) Enlargement of liver has been linked with presence of anti-nutritional factors due to 

their higher detoxification activity (Aderemi 2003). Therefore, the result obtained in this 

study for liver and kidney showed that the treatments did not contain anti-nutritional 

substances. The heart of the experimental birds was not significantly influence by the 

drinking water. This result suggested that the hearts of the experimental broilers performed 

their normal circulatory functions.  
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The abdominal fat of the experimental birds recorded significant (p<0.05) differences in their 

values. There were significant (p<0.05) reductions in value as the level of the extract increase 

in the drinking water. Birds in the control recorded the highest significant (p<0.05) 

abdominal fat weight. The result obtained in this study for abdominal fat suggested that 

Centrosema pubescens was able to reduce the abdominal fat which implies that the birds in 

treatments administered c. pubescens in drinking water can produce better quality meat that 

has lesser fat content and this may help reduce cardiovascular disease in human. 

 

4.0 Conclusion 

 
The study presents a simple method of processing Centrosema pubescens extract within the 

technological skill of the farmer and administration through drinking water by rural farmers 

for improved broiler production. This removes the complex method of supplementing in feed 

for the less skilled farmers. The study revealed that up to 45ml Centrosema pubescens leaf 

extract can be included in the drinking water of broiler chickens to enhance growth 

performance and carcass yield and would not be detrimental to the health status of the birds. 
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