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SUMMARY 
Black variety of Mucuna pruriens bean seeds were obtained from 

International Institute of Tropical Agriculture (IITA), Ibadan, Nigeria. The seeds 
were divided into three (3) portions. One portion raw, second portion treated 
with boiled water and the third portion treated by roasting. These three 
samples were analysed for proximate composition and the anti-nutrient 
typified by tannin and phytic acid were also quantified. The results show that 
processing methods improved the nutrient qualities of the Mucuna pruriens 
seeds. Highest crude protein value (36.99%) was recorded in Mucuna pruriens 
processed using roasted method while lowest crude protein (34.81%) was 
recorded in raw seeds. Also, the two processing methods (boiled and roasted) 
also reduced the crude fibre content in the raw seeds by 24.80% and 4.65%, 
respectively. The two processing methods (boiled and roasted) also increased 
the ash content compared with the raw seeds (4.51% and 4.46%, respectively). 
The two processing methods brought about a decrease in levels of anti-
nutritional factors analysed. Tannin and phytic acids were reduced by 39.68% 
and 59.30% in boiled seeds and 30.16% and 24.375 in roasted seeds. The acid 
detergent fibre, acid detergent lignin and cellulose were increased by 43.69, 
49.56 and 43.04% in boiled samples and 8.60, 18.01 and 22.55% in roasted 
seeds. Generally, boiling and roasting of Mucuna pruriens bean seeds raised its 
nutrient qualities and availability. 
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INTRODUCTION 
The constantly rising prices of feed ingredients for livestock feeds and its 

corresponding effect on the increasing cost of livestock production, has always 
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been a challenge for animal nutritionists and their main focus now is to look 
for alternative feed sources in order to reduce the cost of feeding monogastric 
animals so that animal products will be available for the populace. 

Feed accounts for about 65 - 80% of the recurrent expenditure in 
monogastric animals under intensive system (Onifade, 1993). In most of the 
tropical countries Nigeria inclusive where soybean (Gycline max) and 
groundnut (Arachis hypogea) have played important roles in the feeding of 
monogastrics, these commodities are becoming interestingly scarce and 
constantly expensive vis-à-vis high demands arising from the multiple uses 
Canter (1987). This ranges from direct use by man as food as well as industrial 
uses, due to the unavailability of these legumes coupled with the high cost of 
commercial feeds which has increased by over the years. Udebiche et al. 
(1994) this has resulted in the liquidation of about 30% of the feed mills while 
the few in production produce below capacity level.  

Legumes are potential feedstuff source for the livestock industry which 
have been investigated in various ways. The term "legumes'' according to 
Agboola (1988) applies to crops which are members of leguminosae currently 
known as fabacea family. Recent research efforts have been directed to 
identify and evaluate certain novel legume seeds as alternative protein source 
for the future world (Pugalenthi et al., 2007).  

Mucuna seed has been utilized as food in many countries where it has 
been introduced for green manure purposes Versteeg et al., (1998). Reports in 
the literature show that the nutritional value of mucuna seeds compared 
closely with that of the common bean and other legumes (Laurena et al., 
(1994); Siddhuraju et al., (1996); Bressani, (2002). Chemical evaluation of the 
seeds of mucuna could reveal the chemical compositions that may be useful 
for feed materials and those that could be improved upon via some processing 
methods. Reports are available on chemical compositions of mucuna 
(Oyenuga, 1968). The present study made an attempt to identify different 
processing methods, nutrient profile and anti-nutritional components of 
mucuna. 
 
 

MATERIAL AND METHODS 
Preparation of the samples:  
Three (3) kg of black variety of Mucuna pruriens was obtained from the 

International Institute of Tropical Agriculture (IITA), Ibadan, Nigeria. Upon 
receipt, the raw seed samples were ground in a laboratory mill and passed 
through a screen (0.5mm) and then stored in air tight plastic containers at 
room temperature prior to use. Part of the raw mucuna seeds were subjected 
into boiling water (1000C) and allowed to boil for 30 minutes (Ologhobo, 1980), 
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the samples were then sun-dried for 7 days under intensive sun, it was then 
ground in a laboratory mill. Also, another part of the raw mucuna was roasted, 
in a big frying pan on fire until properly roasted, it was then allowed to cool, 
then it was ground in a laboratory mill. 

 
Determination of proximate chemical composition:  
Chemical composition was determined on each of the samples using 

standard methods as described by AOAC (1995). The crude protein, calculated 
as nitrogen (N x 6.25), it was done by KJELDAHL method. Crude fat extracted 
overnight in a Soxhlet extractor. Ash according to method (AOAC, 1995), crude 
fibre determined after digesting a known weight of fat-free sample in refluxing 
1.25% sulphuric acid and 1.25% sodium hydroxide. All analyses were carried 
out in triplicates. The nitrogen free extract (NFE), estimated as carbohydrate, 
was calculated by difference (%NFE = 100 - (% ash + % crude fibre + % crude 
protein + % fat + % moisture). 

 
Determination of anti-nutritional factors:  
Tannin content of the samples was measured by the modified vanillin-

hydrochloric acid method of Price et al., (1978). Phytic acid content of the 
samples was determined by the method of Young (1936). 200 ml of 2% HCl 
was added to 8g of finely ground sample. After shaking for 3 hours, it was 
filtered and 10ml of 0.3% Aminonium cyanate (NH4SCN) was added to 50ml of 
filtrate. 107ml distilled water was then added to give proper acidity. This was 
titrated against 0.00195g/ml ferric chloride solution until a brownish colour 
persisted.  

 
Estimation of cell wall constituents:  
The estimation of this cell wall constituents include the estimation of cell 

walls as Neutral detergent fibre, Lignocellulose as acid detergent fibre and 
lignin as acid detergent liquin, all based on the methods of Van Soest (1967), 
Geering and Van Soest (1970). 

 
 
RESULTS AND DISCUSSION 
The effects of processing methods on the proximate chemical composition 

of Mucuna pruriens bean seeds are presented in Table 1. The dry matter 
contents were 92.85, 93.41 and 93.77% for raw, boiled and roasted mucuna 
bean samples, respectively. Processing inreased the dry matter content of the 
beans. There was 0.60% and 0.99% increase in the dry matter content as a 
result of boiling and roasting, respectively as shown in Table 2. The dry matter 
content for the raw mucuna seed is similar to the value (90.10%) reported by 
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Aletor and Aladetimi, (1989). The crude protein values were 34.81, 36.06 and 
36.99% on a dry matter basis for raw, boiled and roasted mucuna bean 
samples, respectively. The crude protein of the Mucuna pruriens was very high 
compared to report by Kayisu et al., (1984) and Afolabi et al., (1985) for 
Mucuna solanei. and also higher than that reported by Janardhanan and 
Ravindran, (1985) and Ravindran and Ravindran, (1988) for Mucuna utilius. The 
very high protein content of Mucuna pruriens indicates its high nutritional 
potential. Boiling the seed caused 3.59% increase in the crude protein content 
of the seed and roasting the seed caused 6.26% increase as shown in Table 2. 
This is similar to the report of Ologhobo (1980) for cowpea and lima bean 
seeds as a result of autoclaving, cooking and soaking. 

 
Table 1: The effects of processing methods on the proximate composition of Mucuna 
pruriens bean seeds (g/100gDM) 

Treatments Residual 
moisture 

Dry 
matter 

Crude 
protein 

Crude 
fibre 

Ether 
extract 

Ash Nitrogen 
free 

extract 

Raw seeds 7.15 92.85 34.81 8.18 3.42 3.78 49.81 
Boiled seeds 6.59 93.41 36.06 6.21 4.27 4.51 48.95 
Roasted seeds 6.23 93.77 36.99 7.80 16.22 4.46 34.53 
Mean 6.66 93.34 35.95 7.39 7.97 4.25 44.43 
Standard 
deviation 

0.14 0.14 0.80 0.73 34.15 0.11 49.13 

Coefficient of 
variation (%) 

2.15 0.15 2.22 2.03 428.51 2.61 110.57 

 
Table 2: Percentage change in the proximate composition of Mucuna pruriens bean 
seeds due to processing methods 

Treatments Dry 
matter 

Crude 
protein 

Crude  
fibre 

Ether 
extract 

Ash Nitrogen 
free 

extract 

Raw seeds - - - - - - 
Boiled seeds 0.60 (+) 3.59 (+) 24.8 (-) 24.85 (+) 19.31 (+) 1.73 (-) 
Roasted seeds 0.99 (+) 6.26 (+) 4.65 (-) 374.27 (+) 17.99 (+) 30.68 (-) 
(+) = % Increase, (-) = % Decrease 

 
Boiling and roasting decreased the crude fibre content of Mucuna pruriens 

when compared to the value for the raw. This result is in consonance with the 
report of Aletor and Ojo, (1989), who reported that cooking, roasting and 
autoclaving processing treatments generally reduced the crude fibre levels in 
legumes. The crude fibre values for Mucuna pruriens in this study were 8.18, 
6.21 and 7.80% for raw, boiled and roasted, respectively. The ether extract 
values were 3.42, 4.27 and 16.22% for raw, boiled and roasted, respectively. 
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This indicates that processing caused an improvement in the crude oil of the 
seed. Ologhobo (1980) reported that autoclaving and cooking increased the 
ether extract level in cowpea varieties.  

The values for ash were 3.78, 4.51 and 4.46% for the raw, boiled and 
roasted, respectively. Processing has actually caused increment in the ash 
content of the samples with boiled sample having a higher ash content than 
the roasted sample. This result is similar to the report of Ologhobo (1980) who 
reported an increase in ash content in cooked, autoclaved and germinated Ife 
brown beans. The results were however contrary to other reports by Aletor 
and Ojo (1989), for processed soya and lima beans, Buckle and Sam-dudi 
(1990) for winged bean and Majunwa (1995) for the African oil bean. 
Processing caused a reduction in the Nitrogen free extracts as shown in Table 
2. The roasted sample had the higher loss of 30.68% while boiled caused a loss 
of 1.73% relative to the raw sample.  

 
Table 3: The effects of processing methods on some anti-nutritional factors of Mucuna 
pruriens bean seeds 

Treatments Tannins (mg/100g) Phytic acid (mg/ml) 

Raw seeds 0.063 14.412 
Boiled seeds 0.038 5.865 
Roasted seeds 0.044 10.900 
Mean 0.048 10.392 
Standard deviation 0.000114 12.304 
Coefficient of variation (%) 0.237 118.39 

 
Table 3 shows the effect of processing on the anti-nutritional factors of 

mucuna pruriens. From the table, processing caused a reduction in the levels of 
all the anti-nutritional factors assayed. The tannic levels were 0.063, 0.038 and 
0.044mg/ml for raw, boiled and roasted, respectively. According to Chang et 
al., (1994), cooking in water reduced whole cowpea tannins by 38.76% while 
Siddhuraju et al., (1996) reported a 28% and 78% reduction in the level of 
tannic acid due to dry heat treatment and autoclaving, respectively in mucuna 
pruriens. From Table 4, it could be seen that the boiling caused 39.68% 
reduction in the level of tannin, while roasting caused 30.16% reduction in the 
level of tannin in respect to the raw sample. The phytic acid levels were 
14.412, 5.865 and 10.900 mg/ml for the raw, boiled and roasted samples, 
respectively. Boiling was more effective in reducing the phytic acid causing a 
loss of 59.30% while roasting caused a reduction of 24.37%. This is in good 
agreement with the previous findings in different pulses (Vijayakumari et al., 
1996; and Siddhuraju and Becker, 2001). This reduction in the levels of phytic 
acid increases the availability of the minerals in the digestive tract of animals, 
as the chelating capacity of phytic acid is reduced (Khan et al., 1991). 
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Table 4: Percentage change in the levels of the anti-nutritional factors due to 
processing 

Treatments Tannins (mg/100g) Phytic acid (mg/ml) 

Raw seeds - - 
Boiled seeds 39.68 (-) 59.30 (-) 
Roasted seeds 30.16 (-) 24.37 (-) 
(+) = % Increase, (-) = % Decrease 

 
The neutral detergent fibre of the treatment samples on dry matter basis 

are presented in Table 5. The neutral detergent fibre of the treatment samples 
are 40.76, 57.34 and 32.73% for raw, boiled and roasted, respectively. The 
method appears to divide the dry matter of feeds very near the point, which 
separates the nutritively available and soluble constituents from those, which 
are incompletely available or dependent on microbial fermentation. The acid 
detergent fibre content of the treatment samples gives the liguocellulose 
amount present in them. Acid detergent fibre values 12.68, 18.22 and 13.77% 
were recorded for raw, boiled and roasted samples, respectively. The 
percentage structural carbohydrates based on the detergent solutions 
increased in all except for neutral detergent fibre in roasted mucuna pruriens 
seeds. 
 
Table 5: The effects of processing methods on some structural carbohydrates based on 
the detergent-solutions of Mucuna pruriens bean seeds (g/100gDM) 

Treatments Neutral 
detergent 

fibre 

Acid 
detergent 

fibre 

Acid 
detergent 

lignin 

Cellulose 

Raw seeds 40.76 12.68 10.27 9.27 
Boiled seeds 57.34 18.22 15.36 13.26 
Roasted seeds 32.73 13.77 12.12 11.36 
Mean 43.61 14.89 12.58 11.30 
Standard deviation 105.00 5.74 4.43 2.66 
Coefficient of variation (%) 240.78 38.57 35.22 23.50 

 
Table 6: Percentage change in some structural carbohydrates based on the detergent-
solutions of Mucuna pruriens bean seeds due to processing  

Treatments Neutral 
detergent 

fibre 

Acid 
detergent 

fibre 

Acid 
detergent 

lignin 

Cellulose 

Raw seeds - - - - 
Boiled seeds 40.68 (+) 43.69 (+) 49.56 (+) 43.04 (+) 
Roasted seeds 19.70 (-) 8.60 (+) 18.01 (+) 22.55 (+) 

(+) = % Increase, (-) = % Decrease 
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CONCLUSIONS 
The nutritional profile of mucuna pruriens beans indicates its potential as 

source of feedstuff for monogastric animals. Generally, processing helps to 
improve the nutritional value of mucuna pruriens with respect to its proximate 
composition, with roasted mucuna having the most positive effect. Boiling was 
more effective in reducing the anti-nutritional factors of mucuna pruriens 
beans. The presence of anti-nutritional factors currently studied should not 
pose any deleterious problem as processing of the seeds caused a substantial 
reduction in their levels.  
 
 

RECOMMENDATION 
Based on the findings from this study, there is need to follow up this 

preliminary study with a biological evaluation through rat in order to know the 
effects of these processing methods on their performance with a view to trying 
them on livestock with the requisite modification that may be necessary. 
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