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Abstract: In order to find out the antinutrient and proximate composition of poultry feed formulated to contain
5 % and 10 % replacement levels of Mucuna pruriens for soybean meal. A cottage level processing method was
used to process the legume before mealing. Two experimental diets containing 5 % and 10 % replacement levels
of Mucuna pruriens bean meal (MBM) for full fat soy bean meal (SBM) were prepared. Antinutrient levels of
the processed and unprocessed MBM as well as the two experimental diets were analyzed. Proximate analyses
of the experimental diets were carried out and the results compared with those of two commercial feed samples.
Results of the analysis showed that the experimental diets had lower moisture contents (9.4 %) compared with
the commercial diets (9.7 %). The ash content of the formulated diets increased with increasing replacement
level of MBM for SBM. The fiber contents of the two diets were 3.0 and 4.2 respectively while fat contents were
6.2 % and 7.0 %. These values though lower were comparable with the fiber and fat content found in Top
commercial feed (4.3 % and 7.9 %). Vital feed had a much higher fiber content (9 %) and fat content (10 %).
Metabolizable energy content of all four diets were within  desirable  range i.e 2600 kcal/kg and 2650 kcal/kg
for  the two experimental diets and 2800  kcal/kg and 2900 kcal/kg for Vital and Hybrid feeds respectively.
Results  of  analysis  revealed  significant  (p<0.05)  reduction  in  levels  of  antinutrients  after   processing.
The processing method effectively reduced antinutrient levels in Mucuna pruriens and can be adopted for
processing Mucuna pruriens meant for incorporation into poultry feed rations.
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INTRODUCTION readily consumed by man and therefore are less

In developing nations like Nigeria, one of the major Mucuna pruriens also known as velvet bean, cowitch or
problems of livestock farming is the inability to cowhage and by other common names, is a tropical
adequately provide them with the right proportion of legume found in Africa,  India  and  the  Caribbean [2].
calories and protein. Protein sources used in livestock The plant is notorious for the extreme itchiness it
farming    include   oilseed   meals,   legumes,   distillery produces on contact, particularly with the young foliage
by-products, fish meal, majority of these are imported and and the seed pods. It has value in agriculture and
expensive, making poultry feed exorbitant. Alternative horticulture and has a range of medical properties. One of
protein sources such as insects, maggots, earthworms, the problems of using legumes or any of their parts in
termites [1], leaf meal and some underutilized legumes are formulating feed for monogastic animals is the presence
being currently considered. One of the ways of bringing of antinutrients. For instance, It has been known for a
down cost of poultry feed may be to replace some of the long time that raw soya beans or unheated soya bean
expensive conventional protein sources presently used in meal will impair growth when feed to young rats and
feed formulation with other protein sources which are not chicks. This effect is completely eliminated when the soya

expensive. One of such sources is Mucuna pruriens.
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bean component is heated properly. Trypsin inhibitors are irritation and over-secretion of mucus in the intestines,
heat labile compounds whose presence in the diet is causing impaired absorptive capacity of the intestinal
responsible for the suppression of growth. In fact, growth wall.
is retarded if the inhibitors are added to diets containing The main aim for carrying out this work on Mucuna
heat treated soya bean meal (SBM) [2]. While the pruriens (M. pruriens) was to find out if it could serve as
proximate composition of velvet beans is attractive for its an alternative source of protein and other nutrients in
use in poultry feed production, the presence of poultry feed production. This will be achieved if the anti
antinutrients limits their practical use unless appropriate nutrient contents of  the  M.  pruriens  is gotten rid of
technological treatments are found [3]. after processing. This when achieved will go a long way

Velvet bean seeds contain a number of antinutrients. to  lowering  high cost of poultry feed and products.
L-dopa  is  a  potent  antinutrient  factor  [which may Many treatment  methods have been proposed to
cause severe diarrhea in pigs fed large quantities. decrease  the  antinutrient  factors  of  the seeds [5, 6].
Ruminants are less affected [4]. The seed also contains The aim of this research is to apply an effective
the alkaloids, mucunaine and prurienine [5]. Velvet bean processing method which employs cheap and abundant
seeds also contain trypsin and chymotrypsin inhibitory locally available materials.
activities that decrease protein digestibility and reduce
nitrogen retention, growth and feed conversion [6]. MATERIALS AND METHODS
Phytate content is relatively high in the seeds and this
may reduce mineral and protein availability [7]. HCN is Sample Collection: The Mucuna pruriens used for the
found in velvet beans seeds but in amounts well below 58 research were scavenged from farms at different locations
mg/100 g (lethal dose is 35 mg/100 g) [7]. Lectins and of Uli, Isuofia and Omor in Anambra state, Nigeria. Other
saponins are also found [7]. The main problem with velvet materials used in feed formulation were bought at Afor
bean seeds in monogastic animals are the various market Nnobi town in Anambra state, Nigeria.
antinutrient factors they contain.

Excessive amounts  of  phytic acid in the diet will Processing of Mucuna pruriens and Soy Bean: In
form insoluble complexes with multi-charged metals [8,  9],
such as copper (II), zinc (II), calcium (II) and iron (III).
This results in an inhibition in the absorption of some
dietary minerals [8,9] and leads to mineral deficiencies.
Phytic acid was reported to interact with other
compounds: formation of ternary complexes of phytic acid
with protein and carbohydrate (starch) will reduce their
bioavailability and digestion [10]. For instance, the
formation of phytic acid-carbohydrate complex influences
digestion rate of starch [11]. Phytic acid-protein complex
will inhibit digestive enzymes. 

Saponins were found to reduce nutrient utilization
and conversion efficiency as in ruminants [12-14]. In case
of monogastric animals, saponins acts as growth inhibitor
and reduce their feed intake due to the bitterness and
throat-irritating activity of saponins. Dietary saponins
from different plants were found to reduce weight gain in
salmonid fish [1], reduce fertility [and cause ruminant
bloat and photosensitization [12]. It affects protein
digestibility by inhibiting various digestive enzymes such
as trypsin and chymotrypsin [10, 15 ].

The toxicity of lectins has been identified by
consumption of food with high content of lectins, which
can lead to diarrhea, nausea, bloating, vomiting, even
death (As from ricin). In addition, lectins can result in

processing the Mucuna Bean Meal (MBM), oil palm fruit
bunch was burnt to produce ash (Which contained
K CO ). 5litres of water was slowly added to every kg of2 3

the ash to produce the filtrate. An aqueous solution of the
potash was prepared by mixing a litre of the filtrate with
4litres of water. M. pruriens seeds were then soaked at
room temperature for 24 hrs in the ratio of 1kg seed to 3
litres of the solution. The soaking solution was discarded
and the seeds were cooked in K CO containing solution2 3

for 80mins. The seeds were then sun-dried for 48hrs,
ground in a hammer mill and used to formulate the
experimental diets that contain 5% and 10% replacement
levels of MSM respectively. Raw soya bean was roasted
for about 30 mins and was use in experimental diets
preparation. The compositions of the diet were analyzed
and presented in a tabular form and were compared with
the commercial feeds in the local market. 

Formulation of the Experimental Diets: Two experimental
diets were prepared and labeled sample A and B
respectively. Sample A, contained 5 % replacement of
Mucuna pruriens bean meal (MBM) while Sample B,
contained 10 % replacement of MBM for soy bean meal
(SBM). The compositions of the experimental diets are
shown in Table 1.
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Table 1: Composition of Experimental Diets
Diet Composition (g %)
---------------------------------------------------

Materials A B
Maize 50.0 50.0
PKC 6.10 6.10
SBM (full fat) 19.0 18.0
MBM 10 20
GNC 15.0 15.0
Fishmeal 5.0 5.0
Bone meal 3.0 3.0
Salt 0.5 0.5
Premix 0.25 0.25
Lysine 0.125 0.125
Methionine 0.125 0.125

Determination of Moisture Content [16]: Plastic dishes
were washed thoroughly dried in the oven and placed in
the desiccators to cool after which they were weighed.
Samples were collected from the formulated diets and were
added into the weighed dishes. Then, the weight of the
dish and un-dried samples were  weighed in duplicate.
The  samples  in  the  dishes  were  dried  in the oven at
70- 80 C for 2hrs and at 100-135°C for the next 4 hrs, till theo

weight become constant. The samples were cooled in the
desiccator and the dry weight of the sample and the dish
was taken. Lastly, the moisture content was calculated as
described in the equation 1 while % Total dry matter was
calculated as 100 - % Moisture.

Where: W  = Initial weight of the empty dish, W = weight1 2

of the dish + un-dried sample, W = final weight of dish +3

dried sample.

Determination of Ash Content: Two to five grams (2-5 g)
dry samples  were  weighed  accurately   into   a  dish.
The samples were charred on a heater inside a fume
cupboard, to drive off most of the smoke. The samples
were then transferred  into  a  pre-heated  muffle furnace
at  550°C  and  were  left at this temperature  for  2hrs
(Until white or light gray ash resulted). When the residues
were black in colour, there were moistened with a small
amount of water to dissolve salts and dried in the oven
once again and the ashing process repeated. They were
then cooled in the desiccators, reweighed and the results
were calculated as follows:

where: W  = weight of empty dish, W = weight of the1 2

dish + un-ashed sample, W = weight of the dish + Ash.3

Determination of % Crude Fibre: 2g of the materials
were deflated with petroleum ether. The samples were
boiled in a test tube for 30mins with 200ml of a solution
containing 1.25g  of   H SO    per   100ml   of  solution.2 4

The mixtures were filtered and residue washed with
boiling  water  severally  to get rid of acid components.
The residues were then transferred to a beaker and boiled
for 30mins with 200ml of a solution containing 1.25g of
carbonate free NaOH per100ml. The final residues were
filtered through a thin but close pad of washed and
ignited asbestos in a crucible. They were dried in the oven
and weighed. They were then incinerated, cooled and
reweighed.

Determinationof Fat Content Using Analytical Method by
AOAC [16]: Two hundred and fifty millitre (250) mls clean
boiling flasks were dried in an oven at 105 - 110°C for
about 30 mins. The flasks were transferred into
desiccators and allow to cool. Two (2) g of the samples
were  accurately  weighed  into  the   labeled  thimbles.
The boiling flasks were then filled with about 300ml of
petroleum ether (Boiling point 40-60°C). The extraction
thimble was lightly plugged with cotton wool. The soxhlet
apparatus was assembled and allowed to reflux for about
6hrs. The thimble was removed with care and petroleum
ether was collected in the top container of the set-up and
drained into a container for re-use. The collected ether
was removed and dried at 105-110°C for 1hr, until the flask
was almost free of petroleum ether. It was then transferred
from the oven into desiccators and allowed to cool.

Determination of Crude-Protein: Two grams of the feed
samples were  weighed  and  added into a Kjeldahl flask.
5 g of anhydrous NaSO  was added to the feed sample.4

This was followed with addition of 1 g CuSO and a tablet4

of Kjeldahl catalyst. Into the mixture, 25ml conc. sulphuric
acid and glass beads were introduced (Glass beads
prevent bumping during heating). The mixture was heated
gently in a fume cupboard, the heating was then increased
with occasional shaking, till solution assumed a green
colour. It was then cooled in a dessicator and all the black
particles that settled at the mouth and neck of the flask
was washed with distilled water. The mixture was reheated
gently at  first  until the green colour disappeared and
then  allowed  to  cool.  After  cooling,  the  particles  were
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rewashed into a  250  ml  volumetric flask and the mark original volume. Concentrated NH OH was then added
was  made  up  with  distilled  water.  This  was followed drop-wise to the extract until the precipitate was complete.
by  distillation, using Markham  distillation  apparatus. The whole solution was allowed to settle and the
The sample was steamed through the Markham distillation precipitate  was  collected  by  filtration  and  weighed.
apparatus for about 15minutes. Under the condenser, The saponin content was weighed and calculated in
100ml conical flask containing 5ml of boric indicator was percentage.
placed, such that the condenser tip was under the liquid.
5ml of the digest was pipetted into the body of the
apparatus via the small funnel aperture, washed down
with distilled water followed by 5ml of 60% NaOH
solution. This was steamed through for about 5-7 minutes where, W  = Weight of filter paper 
to collect enough ammonium sulphate. The receiving flask W = Weight of filter paper + residue
was then removed and washed down the tip of the
condenser into the flask. This was followed by the Determination of Haemaglutinin (Lectin) asdescribedby
removal of the condensed water. The solution was titrated Inuwa et al. [19]: Two (2g) of sample was placed in a
into the receiving flask using N/100 (0.01N) hydrochloric
acid and the nitrogen content was calculated and hence
the protein content of the sample.

Determination of Phytate: The phytate content were
determined using the method of Young and Greaves[17].
Two hundred milligram (0.2 g) of the sample was weighed
into different 250 ml conical flasks. Each sample was
soaked in 100 ml of 2 % conc. HCL for 3hrs. The sample
was then filtered. Fifty (50) mls of each filtrate was placed
in 250 ml beaker and 100 ml distilled water added to each
sample. Ten (10) ml of 0.3 % ammonium thiocyanate
solution was added as indicator and titrated with standard
iron (III) chloride solution which contained 0.00195 g iron
per 1 ml.

Determination of Total Saponinas Described by Obdoni
and Ochuko [18]: Five (5g) of the sample was put into 20
% acetic acid in ethanol and allowed to stand in a water
bath at 50°C for 24 hours. This was filtered and the extract
was  concentrated using a waterbath to one-quarter of the

4

1

2

beaker and 20 ml of 0.9 NaCl was added and allowed to
stand for 1 hour. The solution was centrifuged at 2000 rpm
(revolution per minute) for 10 minutes. The solution was
carefully decanted into a beaker and filtered using
Whatman filter paper No. 42 (125 mm). The supernatant
were collected as crude agglutination extract and
absorbance read at 420 nm.

Statistical Analyses: Data was subjected to one way
analysis of variance (ANOVA) with the statistical package
for social science (SPSS) version 17. The data were
expressed as Means ± Standard deviation (SD) and
significant differences were made at p< 0.05. 

RESULTS

The results of the analysis carried out on the
experimental diets containing 5 % MBM and 10 %
replacement levels of MBM for SBM was compared with
those of two different brands of commercial feeds (VITAL
FEED AND HYBRID FEED).

Table 2: Results of analysis on the two experimental diets, compared with two different brands of commercial feed
%CRUDE %CRUDE %CARBO- M et a b o l i z ab l e

SAMPLE %MOISTURE % ASH FIBRE % FAT PROTEIN HYDRATE energy  (Kcal/Kg)
FEED WITH 5% MSM (dietA) 9.4 1.22 3.0 6.2 34.145 44.055 2600
FEED WITH 10% MSM (dietB) 9.4 3.40 4.2 7.0 34.587 43.593 2650
VITAL FEED (C’FEED) 9.7 2.00 9 10 20  49.3 2800
HYBRID FEED (C’FEED) 9.7 1.90 4.3 7.9 22  55.2 2900

Table 3: Anti-nutrient level of MBM and formulated diets
SAMPLE % SAPONIN %LECTIN % PHYTATE
Feed with 5% Mucuna (diet A)  22.0±0.542  37.439±1.041 5.5999±0.687
Feed with 10% Mucuna (dietB)  19.0±0.687  37.894±0.452 8.2112±0.361
Processed MBM  23.0±0.136  35.809±0.275 7.9620±0.981
Unprocessed MBM  51.0±2.013  38.326±0.187 15.9092±0.743
Values were expressed as Mean ± Standard Deviation of three Determinations and were statistically significant at p < 0.05 
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DISCUSSION AND CONCLUSION infection. The percentage of fat in the experimental diets

Modern poultry production is based on the though lower, were comparable with the levels obtained
manipulation of genetic and environmental factors that in Hybrid commercial feed (7.9 %). Vital feed on the other
affect intensively farmed poultry. This includes feeding hand had the highest level of fat (10 %).
hygienic and balanced diets to productive breads of birds. The main function of carbohydrate in poultry diet is
A balanced poultry ration should contain carbohydrate, to provide energy. The percentages of carbohydrate in
proteins, fats, minerals and vitamins in the right the experimental diets were 44.05% and 43.593%
proportions. Poultry feeds are designed to be “complete” respectively, while the commercial feed samples had
i.e to provide all the nutrients required for proper growth, higher carbohydrate levels i.e 55.2 % and 49.3 % for
egg production and health of birds. Improperly formulated Hybrid and Vital feed respectively. The higher levels of fat
ration easily upset the nutrient balance in the “complete” and carbohydrates found in the commercial feed samples
feed and therefore reduce the balance of dietary nutrients could explain their higher metabolizable energy values.
and superior feed conversion efficiency. These is because the energy of all food components must

Poultry feeds contain various quantities of protein, be added together to represent the nutritional energy
carbohydrate, fat and water. The appropriate percentage values of food samples [20].
compositions of these constituents should not be Crude   fiber   content   of   the  experimental  diets
overlooked in proper feed formulation. Water or moisture was 2.8 % and 4.2% respectively. These values were
contents of feeds are often neglected. Commercial mash below the levels found in the control (Commercial feeds).
containing moisture levels as high as 18% apart from This is  desirable  since  monogastric animals do not
being a potential substrate for mold growth will in fact add require  a high  level  of  crude  fiber  in their diets. The
to the cost of feed as the user would be paying more for fiber content of the experimental diet B was 4.2%. This
water in the feed. Thus adding to the total production value was closer to that of the control feed samples
cost. The moisture content of diets A and B obtained in (Hybrid)  while  Vital  feed had the highest fiber content
this work were well within the acceptable limit (9.4%). (i.e 9.0%).
These values were not too different from the values The results of antinutrient analysis revealed that the
obtained from the control diets i.e 9.7%. processing method employed in this work was able to

Protein  in poultry feed functions to replace lost reduce the saponin  level  of  M. pruriens significantly.
tissue and growth. Poultry products consist mainly of The lectin levels were also affected but not as much as
protein. For example, on dry weight basis, the tissue of an saponin. The phytate level was effectively lowered by the
eight week broiler is more than 65% protein; the egg processing method used  in  this work. In this  work,
contains 50% protein. MBM used in the formulation of MBM  was  used  only  up  to  10  %  replacement  level.
the experimental diets A and B is rich in protein. It should be noted  that  the  saponin and phytate levels
Depending on  the variety, they contain 24-30% protein in  diet A (22 % and 5.0 % respectively) were (19 % and
[4, 6]. The protein level found in the two experimental 8.2 %). This probably suggest that antinutrients were
diets were impressive (34.15% and 34.5%) for diets A and introduced into the 5 % MBM replacement diet from the
B respectively). They were well above the level found in other components of the ration such as soy bean meal
the two control samples (i.e 20 % and 22% respectively). More studies should be carried at to try out improved but
The high protein content of the diets formulated using cost effective methods of processing M. pruriens as it has
MBM as well as the balanced amino acid profile of a very good potential as an alternative to soy bean in
Mucuna pruriens [2] makes it an attraction for use in poultry feed formulation
poultry feed production and the metabolizable energy Further feeding trials should be run in order to find
content  of  the  formulated  diets were also desirable out if higher replacement levels can be used in poultry
(2600 and 2650 KJ/kg respectively). feed formula. Nutritional parameters of poultry birds fed

Fat makes up about 40% of the dry egg and about with feed formulated with MBM should also be assessed
17% of the dry weight of a broiler. Most feed ingredients in order to carry out performance evaluation of birds fed
contain enough fat to supply the essential fatty acids with feed formulated with MBM. M. pruriens is a highly
which must be present in the young growing chicks or underutilized foder crop with great potential for use in
they will grow poorly and become more susceptible to poultry feed formulation.

A and B were 6.2% and 7.0 % respectively. These values,
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