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Abstract: Velvet bean seeds were collected from a farm Ibadan. The mature seed samples were analyzed
for proximate and mineral compositions, fatty acid profiles and amino acid composition. The mean values
of various parameters for proximate composition (%) were: Moisture (6.02+0.11), crude protein (25.6510.14),
ash (3.60+0.01), ether extract (14.52+0.03), crude fibre (7.23+0.05) and carbohydrate {by difference) (42.98).
The calculated fatty acids were (12.49) and gross energy was (1703.93). The investigated seed samples
contained higher amounts of crude protein and lipids when compared with most of the commonly consumed
pulses. Mineral element (mg/100g) include: Calcium (148.88+0.2), potassium (1472.33+0.2), phosphorus
(377.12+0.2), magnesium (23.66+0.3), iron (3.44+0.2) and manganese (5.28+0.1). The fatty acid profiles of
the seeds revealed that the seed lipids contained higher concentration of palmitic acid and linoleic acid.
Lincleic acid was the dominating fatty acid, followed by palmitic acid and oleic acid. The seed proteins of
sample contained higher levels of the essential amino acids such as, threonine, valine, isoleucine, tyrosine,
phenylalanine and histidine. Amino acid analysis revealed that velvet bean flour contained nutritionally useful

quantities of most of the essential amino acids.
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INTRODUCTION

Protein-energy malnutrition is among the most serious
problems tropical developing countries are facing today.
The average Nigerian does not consume enough
protein of animal origin and animal protein is more
efficient than plant protein in providing the amino acids
necessary for tissue development, repair and function
(FAQ, 1994). This can be attributed mainly to the ever-
increasing population as well as to the enhanced
dependence on a cereal-based diet, scarcity of fertile
land and degradation of natural resources (Steiner,
1996; FAQ, 2000). It has been estimated that 800 million
malnourished people exist in some of the least
developed countries (Myers, 2002). The prevalence of
hunger and protein malnutrition in the tropical and
subtropical areas of the world is well recognized and
appreciated (FAO, 1994). The dearth in food supply
especially of protein is of such magnitude the
developing nations have to depend mostly on cereals,
grains, starch roots and tubers for energy and protein
need (Auret and Behar Syndrome, 1953). The net effect
of this protein deficit in the developing countries is
manifested in the prevalence of various forms of Protein
Calorie  Malnutrition (PCM) diseases such as
Kwashiorkor, marasmus and mental deficiencies
(Bresssani, 1975). In view of prevalent food shortage,
attention is currently being focused on the exploitation of
lesser known and non-traditional plant resources
(Becker, 1988). This has necessitated exploration

alternate sources of protein to bridge the gap for protein
requirement of the wvarious section of vegetarian
population. In this context, alternate sources like
untraditional legumes (under exploited/tribal pulses)
assume significance. Exploitation of under utilized wild
legumes is an important approach to combat the
protein-malnutrition in developing countries. Food
legumes constitute an important part of diet of a larger
section of population in the developing world, as a good
source of protein, carbohydrates, minerals and vitamins.
Being rich in protein, carbohydrate, calorific value, fibre
and vitamins, legumes constitute staple food in many
countries (Deshpande, 1992). Among the wild legumes,
the genus Mucuna is widespread in tropical and sub-
tropical regions of world and is considered as an
alternative protein source. Mucuna utilis (velvet bean) is
an under-utilized legume species grown predominantly
in Asia, Africa and in parts of the Americas (Vadivel and
Janardhanan, 2000). The Mucuna bean is also used in
indigenous Ayurvedic medicine (Shaw and Bera, 1993)
and L-DOPA extracted from it used to provide
symptomatic relief in Parkinson’s disease
(Nagashayana and Sankarankutty, 2000). The beans
were also employed as a powerful aphrodisiac in
Ayurveda (Amin, 1996) and have been used to treat
nervous disorders (Jeyaweera, 1981; Wijeyaratne, 1987)
and arthritis (Wijeyaratne, 1987). The bean, if applied
as a paste on scorpion stings, is presumed to
absorb poison (Jeyaweera, 1981). The non-protein
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aminoacid, L-DOPA (3, 4 dihydroxy phenylalanine) found
in this under-utilized legume seed resists attack from
insects and thus controls biological infestation during
storage. Further L-DOPA has been extracted from the
seed to provide commercial drugs for the treatment of
Parkinson’s disease (Nagashayana and Sankarankutty,
2000). Despite the potential of this under-utilized
species as a source of less consumed food and
medicine, to our knowledge, scanty information is
available on the chemical composition in Nigeria and
whose chemical potential hitherto remains untapped.
Therefore, the study is aimed at investigating the
proximate, mineral and amino acid composition as well
as the physicochemical characteristics of Mucuna utilis
produced in Nigeria. Such information may expand the
scope of knowledge on the utilization and nutritional
qualities of cashew nut flour.

MATERIALS AND METHODS

Samples of velvet bean, Mucuna utilis (black coloured
seed coat) were collected from an evergreen forest in
Ibadan, Nigeria. After thoroughly drying in the sun the
pods were thrashed to remove seeds. The dry seeds
sample were ground into powder form using pestle and
mortar. The powder was sieved through a 0.002 mm
wire mesh to obtain fine powdered forms. The powdered
seed samples were kept in McCartney bottles and each
of the extracted oil was used for the determination stored
in the dessicator for analysis later.

Proximate composition: The proximate analyses of the
samples for moisture, total ash and crude fibre were
carried out in triplicate using the methods described by
AOAC (1990). The nitrogen was determined by the micro
Kjeldahl method described by Pearson (1976) and the
nitrogen content was converted to protein by multiplying
by a factor of 6.25. Crude lipid content was determined
using Soxhlet apparatus (ACAC, 1990) and
Carbohydrate content was determined by difference. All
the proximate values were reported in%. Total Dietary
Fibre (TDF) was estimated by the non-enzymatic-
gravimetric method (Li and Cardozo, 1994).

Determination of mineral elements: The minerals were
analyzed by dry ashing the samples at 550°C to constant
weight and dissolving the ash in volumetric flask using
distilled, deionized water with a few drops of
concentrated hydrochloric acid. Sodium and potassium
were determined by using a flame photometer (Model,
405, Corning, UK) wusing NaCl and KCI to
preparethestandards. All other metals were determined
by Atomic Absorption Spectrophotometer (Perkin-Elmer
Model 403, Norwalk CT, USA). All determinations were
done in triplicate. All chemical used were of analytical
grade (BDH, London). Earlier, the detection limits of the
metals had been determined according to Techtron

117

(1975). The optimum analytical grade was 0.1 to 0.5
absorbance units with a coefficient of variation of (0.87-
2.20)%. The minerals were reported as mg/100 g.

Lipid extraction and fatty acid analysis: The total lipid
was extracted from the seeds according to the method
of Folch et al. (1957) using chloroform and methanol
mixture in ratio of 2:1 {v/v). Methyl esters were prepared
from the total lipids by the method of Metcalfe ef af.
(1966). Fatty acid analysis was performed by gas
chromatography (ASHMACO, Japan, Model No: ABD20A)
using an instrument equipped with a flame ionization
detector and a glass column (2 m x 3 mm) packed with
1% diethylene glycol succinate on chromosorb W. The
temperature conditions for GC were injector 200°C and
detector 210°C. The temperature of the oven was
programmed from 180°C and the carrier gas was
nitrogen at a flow rate of 30 mlifmin. Peaks were
identified by comparison with authentic standards,
quantified by peak area integration and expressed as
weight percentage of total methyl esters; the relative
weight percentage of each fatty acid was determined
from integrated peak areas.

Amino acid analysis: The total seed protein was
extracted by a modified method of (Basha et af., 1976).
The extracted protein were purified by precipitation with
cold 20% Trichloroacetic Acid (TCA). A protein sample of
30 mg was hydrolysed by 6N HCL (5 ml) in an evacuated
sealed tube, which was kept in an air oven maintained
at 110°C for 24 hr. The sealed tube was broken and the
acid removed completely by repeated flash evaporation
after the addition of de-ionized water. Dilution was
effected by means of citrate buffer pH 2.2 to such an
extent that the solution contained 0.5 mg protein ml".
The solution was passed through a millipore filter (0.45
HMM) and derivitized with O-phthaldialdehyde by using an
automated pre-column (OPA). Amino acids were
analyzed by a reverse-phase HPLC (Method L 7400,
HITACHI, Japan) fitted with a denali C18 5 micron
column (4.6 x 150 mm). The flow rate was 1 ml min”
with fluorescence detector. The cystine content of protein
sample was obtained separately by the method of
Liddell and Saville (1959). For the determination of
tryptophan content of proteing, aliquots containing
known amounts of proteins were dispersed into glass
ampoules together with 1 ml 5M NaOH. The ampoules
were flame sealed and incubated at 110°C for 18 hr. The
tryptophan contents of the alkaline hydrolysates were
determined colorimetrically using the method of Spies
and Chamber (1949) as modified by Rama Rao ef af.
(1974). The contents of the different aminc acids were
expressed as g/100 g proteins and were compared with
FAOMHO 1991 reference pattern (FAOMMHO, 1991).
The essential amino acid score was calculated as
follows:
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Essential amino acid score = 9 essential amino acid in 100 g oftotal protein x

100
g essential amino acid in 100 g

FAOMMO (1991) reference pattern.

Statistical analysis: Data were analyzed using the
stastical analysis system SPSS (SPSS software for
windows release 10.0; SPS Inc., Chicago IL USA).
Estimates of mean, standard error were calculated.

Table 1: Proximate compaosition (%) of mucuna utilis seed flour

Composition %
Moisture 6.02+0.11
Ash 3.60+0.01
Ether extracts 14.52+0.05
Crude protein 25.6510.14
Crude fibre 7.23x0.05
Carbohydrate (by difference) 42.98
*Fatty acids 12.49
"Energy KJ/100 g 1703.95

Values are meanzstandard deviation of triplicate determinations.
*Calculated fatty acids (0.86 x crude fat).

"Calculated metabolizable energy (KJ/100 g) (Protein x 17 + Fat
X 37 + Carbohydrate x 17)

RESULTS AND DISCUSSION

Table 1 presents results of the proximate composition of
velvet seed flour. The moisture mean value of velvet
bean flour which was 6.02+0.11% dry weight is low
when compared with the mean value of moisture of
legumes ranging between 7.0% and 11.0% reported by
Arkroyed and Doughty (1964) but higher than 5.7%
reported for cashew nut flour by Aremu et al. (2008).
However this value is in close agreement with those
reported by lge et al. (1984) and Fagbemi and Oshodi
(1991) for fluted pumpkins seed of 5.0% and 5.50%
respectively. This indicates that the nut will have good
keeping properties. Ash content mean value of velvet
bean flour in this present study was 3.640.01%. It has
been recommended by Pomeranz and Clifton (1981)
that ash contents of nuts, seed and tubers should fall in
the range 1.5-2.5% in order to be suitable for animal
feeds. The ash content of this bean seed fell within this
range hence it can therefore be recommended for
animal feeds. The ether extract (crude fat) with a mean
value of 14.52+0.05% is low compared to the values for
varieties of melon oil seeds ranging between 47.9-
51.1% reported by Ige et al. (1984); for pumpkin seed
(49.2% and 47. 01%) by Faghemi and Oshodi (1991)
and (Aisegbu, 1987) respectively. It is also low when
compared to soybean seed, which has only 23.5% fat
(Paul and Southgate, 1980) and cashew nut which has
36.7% fat. Fat is important in diets because it promotes
fat soluble vitamin absorption (Bogert ef al.,, 1994). It is
a high energy nutrient and does not add to the bulk of the
diet. The crude protein of 25.6510.14% is highly
comparable to protein rich foods such as soybeans,
cowpeas, pigean peas, melon, pumpkin and gourd
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seeds ranging between 23.1-33.0% (Olacfe et a/., 1994);
chick beans 19.4% and lima bean, 19.8% (FAQ, 1982),
Jack bean, 30.8% (Anonymous, 1972) and cashewnut,
25.2540.2% (Aremu et al, 2006). The recommended
daily allowance for protein for children ranges from 23.0-
36.0 g and for adult, 44-56 g (NRC, 1989). However, it
can be evaluated that velvet bean can supply the
recommended daily intake of protein for children. Apart
from the nutritional significance of protein as a source of
amino acids, they also play apart in the organoleptic
properties of foods (FAOAMMO, 1973). The crude protein
contents were found to be higher than the pulse crops
commonly consumed such pigeon pea, chick pea and
cowpea which have been reported earlier (Gupta and
Wagle, 1978; Jambunathan and Singh, 1980; Nwokolo
and Qji, 1985; Nwokolo, 1987). To meet the protein
demands in developing countries where animal protein
is grossly inadequate, considerable attention is being
paid to less consumed protein sources, especially in
legumes (Balogun and Fetuga, 1986) which are
considered as protein tablets (Salunkhe et af., 1982).
The crude protein levels of the studied samples suggest
its usefulness as alternative source of protein. The
crude fibre of almond nut (7.231£0.05) was very high
compared with legumes, mean values ranging between
5-6% (Aremu et af, 2006) and (Anonymous, 1972).
Maintenance of internal distention for a normal peristaltic
movement of the intestinal tract is the physiclogical role
which crude fibre plays. Other authors (Anonymous,
1972) reported that a diet low in fibre is undesirable as
it could cause constipation and that such diets have
been associated with diseases of colon like piles,
appendicitis and cancer. The wvalue obtained for
carbohydrate (by difference), 42.98% is comparable with
an acceptable range mean values of legumes, 20-60%
of dry weight (Arkroyed and Doughty, 1964). This result
thus gave an indication that the velvet bean is a rich
source of energy and capable of supplying the daily
energy requirements of the body. Carbohydrates are
easily digested, provide the necessary calories in the
diets of most people of the world promote the utilization
of dietary fats and reduce wastage of proteins. The
calculated metabolizable energy value (1703.95 KJ/100
d) showed that velvet bean was concentrated source of
energy. The energy from cereals ranged from 1.3-1.6
MJ/100 g reported by (Paul and Southgate, 1980)
indicating that velvet bean has energy concentration
favourably comparable to cereals. In human diets,
protein quality and quantity are major concerns.

The mineral content (mg/100 g) of almond nut flour is
shown in Table 2. They serve as cofactors for many
physiologic and metabolic functions. The least abundant
minerals were Cu {0.71), Zn (3.46) and Mn (5.28) while
K was found to be the most abundant mineral
(1472.33£0.2 mg/100 g). This is in close agreement with
the observation of (Olaofe and Sanni, 1988) and (Aremu
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Table 2: Concentration of macro and microelement in of mucuna

utilis flour {mg/100 g)

Table 3: Relative fatty acid content of Anarcadium

occidentale oil

(%)

Mineral mg/100 g Fatty acid Concentration (%)
Ca 148.8840.2 Palmitic (C16:0) 28.80

Na 54.46+0.2 Stearic (C18:0) 18.21

K 1472.3340.2 Oleic (C18:1) 2012

Mg 23.6640.3 Linoleic (C18:2) 26.40

P 377.1210.2 Linolenic (C18:3) 8.71

Fe 3.4410.2 Behenic (C22:0) 242

Zn 3.4620.1 O/L level 2.31

Cu 0.71£0.1 O/L = Oleic:Linolenic ratio

Mn 5.28+0.1

Values are meanzstandard deviation of triplicate detemminations

et al, 2005) that K was the most predominate mineral in
Nigerian Agricultural Products. Mg was found to be next
highest mineral component. It has been reported that
magnesium is an activator of many enzymes systems
and maintains the electrical potential in nerves (Ferrao
et af., 1987). The body contains 20-28 g of magnesium,
more than half of which is stored in the bones. Tropical
almond nut contains large amounts of magnesium and
an adequate serving would satisfy Recommended Daily
Allowance (RDA). Calcium mean value (148.88+0.3
mg/100 g) of the present study is higher than melon,
pumpkin and gourd seeds of 130.7, 72.3 and 54.9
mg/100 g respectively reported by Olacfe ef al. (1994)
and higher than cashew nut (21.9 mg/100 g) reported by
Aremu et al (2006). Calcium in conjunction with
phospheorus, magnesium, manganese, vitamins A, C
and D, chlorine and protein are all involved in hone
formation (Fleck, 1976). Calcium is also important in
blood clothing muscle contraction and in certain
enzymes in metabolic processes. Calcium, an important
mineral required for hone formation and neurological
function, was found to be present at significant levels.
The mean value of Mg (23.66x0.3 mg/100 g) is very
close to that of calcium. Phosphorus is always found
with calcium in the body both contributing to the blood.
Sodium is a macronutrient and constitutes 2 percent of
the total mineral content of the body. The mineral is vital
in maintaining the body fluid volume, osmotic
equilibrium and acid-base balance. Deficiency of
sodium occurs during hot weather or as a result of heavy
work in hot climate. The seed samples of Mucuna utilis
contained higher levels of sodium, potassium, calcium,
phosphorous, magnesium, iron and manganese, when
compared with other legumes, Phaseolus vulgaris, P.
fimeneis, V.unguictlata, Cicer arietinum, Pisum sativum
and fens culinaris (Meiners ef al., 1976). In the present
investigation, all the seed samples registered a higher
level of potassium when compared with Recommended
Dietary Allowance Value (RDA) of infants and children
(<1550mg) NRC/NAS (NRC/NAS, 1980). The high
content of potassium can be utilized beneficially in the
diets of people who take diuretics to control
hypertension and suffer from excessive excretion of
potassium through the body fluid (Siddhuraju ef af,
2001).

119

Table 3 presents the fatty acid composition of the oils
from velvef bean. In our result, the saturated fatty acids
were palmitic (C16:0) and stearic (C18:0); the
monosaturated acid was oleic (C18:1) while the
polyunsaturated component were linoleic (C18:2).
Linoleic acid was the dominating fatty acid, followed by
palmitic acid and oleic acid. This value compares
favourably with African oil bean (30.3) reported by
Achinewhu (1990) however higher than most legume
seed oils reported by Adeyeye et al (1994), Oshoedi ef al.
(1993), Paul and Southgate (1980) and |hekoronye and
Ngoddy (1985). The nutritional value of linoleic acid is
due to its metabolism at tissue levels which produce the
hormone like prostaglandins. The activity of these
prostaglandins includes lowering of blood pressure and
constriction of smooth muscle (Aurand et a/, 1987).
Linoleic acid and linolenic acids are the most important
essential fatty acids required for the growth,
physiological functions and maintenance (Pugalenthi ef
al., 2004). In the present study, most of the fatty acids
were unsaturated fatty acids. The fatty acid composition
and high amounts of unsaturated fatty acids make velvet
bean a special legume, suitable for nutritional
applications. The fatty acid composition of the presently
investigated pulses is comparable with some edible
legumes such as Vigna radiafa, V. mungo (Salunkhe et
al., 1982); V.unguiculata and Phaseolus vugaris
(Omogbai, 1990). Oleic acid in both samples of M.
pruriens var. utilis is higher than the previous study in the
same pulse (Mohan and Janardhanan, 1995). The
antinutritional fatty acid, behenic acid is detected in all
the three samples. Earlier reports indicate the detection
of behenic acid in ground nut (Kritchevsky et al., 1973),
winged bean (Bean ef al, 1984; Fernando and Bean,
1985; Fernando and Bean, 1986), Parkia roxburgii
Entada phaseoloides (Mohan and Janardhanan, 1993)
and M.monosperma (Mohan and Janardhanan, 1993).
The Oleic Acid/Linoleic Acid (O/L) ratio has been used
as an indicator of peanut oil stabilty. High O/L
associated with high stability and potentiality of the oil for
deep frying fat (Branch et al., 1990). The O/L level of
velvet bean oil (2.31) in the present study is higher
than peanut oil (1.48) (Branch et af., 1990) hence velvet
bean oil may be more stable than peanut oil and may
also be useful as frying oil.

The amino acid profiles of purified seed protein and the
essential amino acids score are presented in Table 4.
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Table 4: Amino acid composition of mucuna utilis flour {g/100 g)

protein
Concentration

Mineral g/100g EAAS FAONMWHO
Lysine* 5.72 08.62 5.8
Histidine* 313 164.74 1.9
Arginine® 741

Aspartic acid 14.28

Glutamic acid 13.28

Glycine 5.49

Valine* 4.47 127.72 35
Methionine® 0.69

Isoleucine™ 7.24 258.57 2.8
Leucineg* 6.14 90.29 6.8
Tyrosine 3.94 62.54 6.3
Cystein 4.52 180.8 25
Phenylalanine* 4.58

Serine 4.53

Proline 3.64

Tryptophan 0.81 73.64 1.1
Alanine 4.28

Threonine* 3.86 113.53 3.4

*Essential amino acids

The protein quality, also known as the nutritional value
of a food depends on its amino acid content and on the
physiological utilization of specific amino acid after
ingestion, absorption and minimal obligatory rates of
oxidation (Friedman, 1996). The essential amino acids
such as threonine, valine, isoleucine, tyrosine,
phenylalanine and histidine are found to be higher in all
the investigated pulse than those of FAOMHO 1991
requirement pattern (FAOMMO, 1991). The major
abundant amino acids were Glutamic acid, Arginine and
Aspartic acid with the values of 13.28, 7.41 and 14.28
g/100 g proteins respectively. This cbservation is in
close agreement with the report of Olaofe ef al. (1993),
Oshodi et al. (1998) and Adeyeye (2004) and Aremu ef
al. (2008). The sum of the Asp and Glu amino acids was
24.7 g/100 g protein (32.6%) this value is higher than the
values obtained from selected oil seeds (melon,
pumpkin and gourd seeds) ranging between 24.2-29.5
(Olacfe et al.,, 1994) and Ige et al. (1984). The Total
Amino Acid (TAA) of 75.8 g/100 g protein indicated that
velvet bean will contribute significantly to the supply of
amino acid in diet. This value is higher than that of
melon, pumpkins and gourd seed of 53.4, 38.3 and 53.6
g/100 g protein respectively reported by Olaofe et al.
(1994); soybean, 44.4 g/100 g protein (Kuri ef a/., 1991),
pigeon peas, 45.2 g/100 g protein (Nwokolo, 1987). This
is an indication that velvet bean seed is very rich in
proteins. The% total amino acid (% TEAA) of 43.7 (with
His) was an indication that cashew nut flour is a good
source of essential amino acids. The leucine (Leu) (6.9
g/100 g protein) and phenylalanine (Phe) (4.1 g/100 g)
protein values are higher than that of the reference
values of 4.2 and 2.8g/16g of N protein respectively.
However lysine (Lys), methionine (Met) and valine (Val)
values of 3.2, 2.0 and 3.7g/100 protein are lower than the
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reference values of 4.2, 2.2 and 4.2 g/100 g protein
respectively. Threomine (Thre) (2.5 g/100 g) protein) is
comparable to the reference value of 2.8g/16g of N
protein (FAO, 1970).

Conclusion: The obhservation made in present study
show that seed samples of M. utifis are rich in crude
protein, most of the essential amino acids, fatty acid
such as linoleic, palmitic and oleic acids and some
minerals when compared to some other oil seeds and
nuts. This study reveals that the nutritional profile of
samples of M. utilis can also be explored as an alternate
protein source to alleviate protein-energy-malnutrition
among economically weaker sections of peoples in
developing countries.
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