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 Legumes are a traditional source of plant proteins for animal feed and their 
production can provide a range of benefits both on farms and for feed 
manufacturers. An attempt is made herein to investigate the food and mineral 
nutrients of seeds and pods of Mucuna pruriens. Chemical analyses were carried 
out on the extracts digested, dried and ground samples. The percentage crude 
protein of the seeds and pods were 66.20% and 65.00%, respectively, which 
were quite comparable to the minimum of 70% composition of richly protein 
foodstuffs in literature. Seven essential amino acids; Histidine, Lysine, Threonine, 
Methionine, Cysteine, Valine, Isoleucine, were obtained from the seeds and pods 
by chromatographic analysis. Crude fat composition of the seeds and pods were 
9.85% and 6.85%, respectively. Atomic absorption spectrophotometric analysis 
of mineral nutrients in the seeds gave concentrations of copper (Cu), Potassium 
(K), Magnesium (Mg), Sodium (Na), Iron (Fe), Zinc (Zn), Calcium (Ca), Lead (Pb), 
Cobalt (Co) as 0.51, 8.34, 6.12, 2.17, 11.13, 12.25, 3.22, 0.03, and 0.53 mg/Kg  
respectively and the pods gave concentrations of copper (Cu), Potassium (K), 
Magnesium (Mg), Sodium (Na), Iron (Fe), Zinc (Zn), Calcium (Ca), Cobalt (Co) as 
0.64, 9.12, 6.00, 2.43, 9.10, 13.01, 2.92, and 0.81 mg/Kg respectively. The results 
obtained shows that Mucuna seeds and Pods can be utilized as a nutritional item 
at least in animal feeds. 
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INTRODUCTION 

Recently there is a growing interest in the utilization of 
the seeds of different plants in animal nutrition. Nile 
Tilapia greatly improves in weight when fed with feed 
formulated from mango seed and cassava peels 
(Ukachukwu and Obioha, 1997). The performance, 
carcass yield and meat quality of rabbits increases 
when fed with graded levels of cooked mango seeds 
(Siddhuraju et al., 1996). Graded levels of mango seed 
meal with maize have also improved the performance, 
characteristic of broiler chicks and chickens 
(Pugalenthi et al., 1991). The present study is an 
investigation to an in-depth chemical analysis of food 

and mineral nutrients in the seed and pod of Mucuna  
pruriens a legume. Legumes are considered to be a very 
important group of plant food stuffs, particularly in the 
developing world, as a cheap source of protein when 
animal protein is scarce.  In addition to proteins, they 
supply adequate concentration of minerals, vitamins, 
essential amino acids and carbohydrates (Siddhuraju et 
al., 1996; Taylor et al., 2002; Trpathi et al., 2002). A 
significant part of human population relies on legumes 
as staple food for subsistence, particularly in 
combination with cereals. They are unique foods 
because of their rich nutrient content including starch, 
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protein, dietary fibre, oligosaccharides, phytochemicals 
and minerals (Pugalenthi et al., 1991). The exploitation 
of soybean, peas, beans, and lupinsis a classic example 
of successful development and use of seeds in feed 
formulation. They are exploited as grain crops in 
temperate farming systems and their production for 
home-grown protein supply is encouraged and 
supported in the European Union to reduce 
dependency on imported proteins. The considerable 
potential of a wide range of leguminous plants for 
forage use was highlighted for both temperate and 
tropical agriculture. The need for much more research 
was emphasized to provide more successful practical 
exploitation. The significance of lucerne, the most 
widely grown forage, and red clover has been 
highlighted. The aim of the study was analyze and 
assess the suitability of the nutritive composition of 
seeds and pods of Mucuna puriens as poultry feeds 
 
 
MATERIALS AND METHODS 

Materials 

Major instruments used include Atomic Absorption 
Spectrophotometer (Pye Unicam Model 929, USA), 
Soxhlet apparatus, Electric mill (National Food Grinder, 
Model MK308, Japan) Major reagents used were 
analytical grade and include Hydrochloric acid (HCl) 
[98% v/v BDH], Hydrogentetraoxosulphate (VI) acid 
(H2SO4) [96% Analar], Hydrogentrioxonitrate (V) acid 
(HNO3) [92% Reagent grade], Ninhydrin, Ethanol, 
acetone, n-hexane, Chloroform, Ethylacetate, Methanol, 
Sodium hydroxide solution, distilled water, benzene, 
ammonia solution, Ferric chloride (FeCl3), Acetic 
anhydride and petroleum spirit.  
 
Sample Collection  

Matured pods of M. pruriens were collected from 
University of Agriculture, Makurdi local government 
area of Benue State in the month of October, 2015. The 
plant was identified and authenticated by visual 
comparison with reported data and experiment 
consultant (Botanist).  
 
Sample Pre - treatment 

The beans pods were cleaned to remove dirt, air-dried 
for three weeks. Next, the seeds were removed from 
the pods and finally the seeds and the pods were 
ground separately in an electric mill (National Food 
Grinder, Model MK308, Japan). The ground samples of 
the seeds and pods were then passed through a 40 

mesh sieve and stored in two different clean dry bottles 
labelled sample A (seed powder) and sample B (pods 
powder) until needed. 
 
Determination of crude protein 

The quantitative determination of the crude protein (in 
terms of total percent of nitrogen in ammonia distilled) 
was determined by Kjeldahl digestion and titrimetry of 
each ground sample (Misra and Wanger, 2007; 
Houghton and Skari, 1994). About 5 g of the sample 
was digested with conc. H2SO4 and Kjeldahl catalyst in 
Kjeldahl flask for 3 hr. The digest was made up to 100 
mL and 5 mL portion was then pipetted to Kjeldahl 
apparatus and 5 mL of 40% (w/v) NaOH solution was 
added. The mixture was steam distilled and the 
liberated ammonia was collected in 10 mL of 2% boric 
acid, and titrated against 0.01 M HCl solution. The 
amount of crude protein was then calculated by 
multiplying percentage nitrogen in the digest by 6.25 
(AOAC, 1984).  
 
Determination of Moisture Content in the Samples 

A known weight of seeds is dried to constant weight in 
an oven and the loss in weight is equated to the 
moisture content of the sample. 

A clean dry crucible is placed in an oven at 105⁰C 
overnight and allowed to cool in a desiccator and was 
weighed and recorded as W1. The crucible was weigh 
along with a small mixing rod (Guerranti et al., 2001). 
Exactly 5 g of the sample is weigh accurately into the 
crucible and mixed with a small amount of water using 
the glass rod to aid with mixing, the weight of crucible 
plus the sample was recorded as W2. The crucible 
containing the sample was placed in an oven at 105⁰C 
for 24 hr, it was allowed to cool and weighed again and 
recorded as W3. The drying process was repeated for 
further 30 mins periods until successive weighing 
differ by less than 0.1% of the original mass of the 
samples. The dry sample was stored in an airtight 
container and the moisture content in the sample was 
calculated (Bunch, 2002; Bressani, 2002; Bachmann, 
2005). 
 
The percentage of moisture is calculated as follows: 
 

% 𝑀𝑜𝑖𝑠𝑡𝑢𝑟𝑒 =  
𝑊2 −𝑊3

𝑊2 −𝑊1
 × 100 

 
Where W1 = Initial weight of empty crucible 
 W2 = Weight of crucible + sample before drying 
 W3 = Final weight of crucible + sample after drying.  
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Determination of the Ash Content of the Samples  

Exactly 5 g of the dried sample was weighed accurately 
into a previously ignited cooled and weighed crucible. 
Few drops of glycerol are added, mixed and heated 
gently over a Bunsen burner until the sample was 
charred and then the crucible transferred into the 
muffle furnace at 550⁰C and left until a white or light 
gray ash was obtained. The crucible was cool in a 
desiccator and reweighed to determine the weight of 
the ash. The ash content was calculated using the 
equation below. 
 

% 𝐴𝑠 =  
𝑊𝑒𝑖𝑔𝑡 𝑜𝑓 𝐴𝑠

𝑊𝑒𝑖𝑔𝑡 𝑜𝑓 𝑆𝑎𝑚𝑝𝑙𝑒
 × 100 

 

% 𝐴𝑠 =  
𝑊3 −𝑊1

𝑊2 −𝑊1
 × 100 

 

Where, W3 = Weight of ashed sample 
 W2 = Weight of crucible + Fresh sample 
 W1 = Weight of crucible 

 
Determination of Mineral Content of the Samples 

Ash solutions of the samples were prepared. The 
organic sample was digested with nitric acid and Ca, 
Mg, K, Na, Fe, Mn, Zn, Cu, and P was released. Ca, Mg, Fe, 
Mn, Zn, Cu, and Zn were determined using Atomic 
Absorption Spectrophotometer (AAS) (Datta et al., 
1999; Chikagwa–Malunga et al., 2009).  
 
Preparation of the Solution of the Ash 

To the crucible containing the ash, 5 mL of 
concentrated HCl was added and the mixture boiled for 
5 mins on a hot plate in a fume cupboard, adding, acid 
as necessary to maintain the volume. The content of the 
crucible was transferred to a beaker and the crucible 
washed into the beaker with distilled water. The 
volume was adjusted to about 40 mL and boiled for 10 
mins over a Bunsen burner, cooled, filtered through 
glass wool into a 100 mL volumetric flask and the 
beaker rinsed with distilled water into the volumetric 
flask and made up to volume. The ash solution was 
then used for the determination of individual minerals 
(Adebowale et al., 2003; Adebowale et al., 2005). 
 
Preparation of Standard Solution 

A range of standard solutions was prepared for each 
element to be analysed by dilution of the stock solution. 
The concentration used was in the linear range of the 
instrument and appropriate for the amounts of the 

elements likely to be present in the seed extract, which 
is typically in the order of 0 – 5 mg/L. 
 
In preparation of calcium solution, 1 mL of 10% 
Lanthanum chloride per 100 mL was added to each 
flask and made up to volume. This was to minimize the 
interference effects of phosphate.  

Each solution was mixed well by inversion. 10 mL of 
the ash solution was pipetted into a 100 mL volumetric 
flask, and 1 mL of 10% Lanthanum chloride solution 
was added and make up to volume with distilled water. 
The atomic absorption spectrophotometer was set up 
according to the manufacturer’s instruction and the 
wavelength set to that of the element to be analyzed. 
 
Measurement of Calcium (Ca) 

20 mL diluted filtrate was transferred from 50 mL 
filtrate to a 100 mL volumetric flask. The flask was 
made up to volume with distilled water and mixed. The 
content of Ca was measured by atomic absorption 
spectrometer (AAS). The atomic absorption 
spectrophotometer is set up according to the 
manufacturer’s instructions and the wavelength set to 
that of the element to be analyzed. 
 
Measurement of Magnesium (Mg) 

Exactly 5 mL diluted filtrate was transferred into a 50 
mL volumetric flask using a pipette and 5 mL LaCl3 
solution (pipette) was added and made up to volume 
with water and mixed. The content of Mg was 
measured by atomic absorption spectrophotometer 
(AAS). 
 
Measurement of Potassium (K) and Sodium (Na)  

Exactly 10 mL diluted filtrate was transferred into a 50 
mL volumetric flask using a pipette. The flask was 
made up to volume with water and mixed. The content 
of K and Na was measured by flame photometer. When 
the reading was higher than the reading of the highest 
standard solution, a larger dilution was made, e.g. 5 mL 
volumetric flask. In this case 0:100 diluted HNO3 had to 
be added to the volumetric flask to make the total 
volume of 1:100 diluted HNO3 and filtrate equal to 10 
mL (Diallo and Berhe, 2003; Pugalenthi, 2005). 
 
Measurement of Iron (Fe), Manganese (Mn), Zinc 
(Zn) and Copper (Cu) 

The content of these elements were measured by 
atomic absorption spectrometer (AAS) directly in the 
undiluted filtrate. 
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Determination of Essential Amino Acid    
 
Essential amino acids were determined by ion 
exchange chromatography, in conjunction with an 
automated amino acid analyses. (TSM model) was used 
in the determination of essential amino acid in each 
sample 
 
About 2.5 g of dried sample were first be defatted by 
extraction in petroleum spirit for 8 hours. The protein 
in 50 mg of the defatted was converted to a hydrolysate 
(Guerranti et al., 2002). The chromatogram of buffered 
5 µL of acidified hydrolysate was obtained using the 
amino acid analyser, which has a colorimeter for 
detection of light intensity. The chromatogram will 
further be developed by spraying with ninhydrin. The 
consequents amino acids were display as peaks. Each 
essential amino acid was identified by its retention 
time and quantitatively estimated on the basis of area 
under its peaks (Deka and Sarkar, 1990; Ellitta and 
Carsky, 2003; Ferriera et al., 2003). 
 
The area under the peaks was estimated as follows. 
 
𝐶𝑜𝑛𝑐.𝑔/16𝑔 𝑜𝑓 𝑁 =  𝑁𝐻  ×  𝑁𝐻/2 ×  𝑆𝑆𝑡𝑑 ×  𝐶 …………. (1) 

 
Where NH is peak height, NH/2 is half peak height, SStd is 
sample standard and C is concentration. 

 
 
RESULTS AND DISCUSSION 

The data obtained from the quantitative determination 
of food and mineral nutrients in seeds and pods of 
Mucuna Pruriens are summarized in Table 1 and 2. 
 
Table 1: Chemical compositions of seeds and pods of Mucuna 
pruriens 
 

Food Nutrients Seeds Pods 

Crude Protein (%) 66.20 65.00 
Crude Fats (%) 9.85 6.85 
Essential Amino 
Acids (g/16gN) 

  

   Histidine 3.00 3.10 
   Lysine 4.67 5.00 
   Threonine 0.28 0.51 
   Methionine 0.01 0.03 
   Cysteine 0.01 0.12 
   Valine 0.81 0.91 
   Isoleucine 0.38 0.48 

 

In Table 1 the percentage of crude protein content of 
the seeds and pods were 66.20% and 65.00% 
respectively. The values compared favorably with 70% 
composition of richly protein foodstuff. The percentage 

crude fats contents of seeds and pods were 9.85% and 
6.85% respectively. The presence of seven essential 
amino acids in varied concentration was considered a 
favorable indication for use of seeds and pods of 
Mucuna pruriens as a supplementary protein source. 
Lysine and Methionine are noted ingredients which 
improved the nutritional value of animal feeds (Carew 
and Gernat, 2006). 
 
Table 2: Mineral elements composition of seed and pod of 
Mucuna pruriens 

Mineral Elements Concentration (mg/Kg) 

Seed Pod 
Copper 0.51 0.64 
Potassium 8.34 9.12 
Magnesium 6.12 6.00 
Sodium 2.17 2.43 
Iron 11.13 9.10 
Zinc 12.51 13.01 
Calcium 3.22 2.92 
Lead 0.03 - 
Cobalt 0.53 0.81 

 

The concentrations of the mineral nutrients in Table 2 
were found to agree with the standards as reported 
(Mesko, 1999). Calcium and Phosphorus are essential 
in bone and teeth formulation and normal function of 
nerves and muscles. Sodium and Potassium are 
essential in the maintenance of cellular water balance 
and pH regulation in the body. Potassium is associated 
with protein and carbohydrate metabolism, iron in 
haemoglobin formation and cellular oxidation, Zinc, 
Cobalt, Copper, iron and Manganese are important co-
factors found in the structure of certain enzymes and 
hormones. Sodium and Potassium are important in the 
maintenance of osmotic balance between cell and the 
interstitial fluid (Carew and Gernat, 2006). 
 
 
CONCLUSION 

The findings of the present study are in agreement with 
current agro-allied research in animal nutrition. The 
Mucuna Seeds and pods can be suitably utilized as a 
nutritional item at least as animal feed. It is 
recommended that further work be carried out on 
Mucuna leaves and stem to know their compositions. 
Consequently, it is recommended that the production 
of this leguminous plant should be encouraged.  
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