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Abstract: Flour obtained from shelled seeds of the African oil bean (Pentaclethra macrophylla) was evaluated
for proximate composition. The seeds contained 5.7% moisture, 2.5% ash, 48.8% fat, 21.60% protein, 2.0% fiber
and 20.0% carbohydrate. Phytochemical analysis indicated the absence of 0-and C-glycosides and the presence
of alkaloids, flavonoids, cardiac glycosides, anthracene glycosides, saponins, steroidal aglycone and tannins.
The seeds contained (mgkg ) 48.6 iron (Fe), 123.5 copper (Cu), 410.0 calcium (Ca), 15.5 manganese (Mn), 356.41

phosphate and 221.88 Nitrate. Thus, they are a potentially cheap source of vegetable oil, protein and
carbohydrate, for man and animal. The high content of calcium and phosphorus is an advantage in animal teeth
and bone formation when used in diet formulations. Presence of some phytochemicals such as alkaloids and
glycosides suggests possible pharmacological and medical or physiological importance of the African oil bean
seed.
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INTRODUCTION MATERIALS AND METHODS

Botanists have described about 350.000 different Seeds of P. macrophylla were obtained from local
species of plants in a variety of habitats, with tremendous farms within “Isikerenu” and “Uvu-eze” Villages in Okposi
variation in structural and functional characteristics [1]. In autonomous community in Ohaozara Local Government
all, about 100 tropical and subtropical plants belonging to Area of Ebonyi State, Nigeria.
about 40 different botanical families are now known to The method of the Association of official Analytical
have oil-bearing seeds or fruits [2]. Chemists [5] was used in the determination of the

Oil  seed  crops  produce  nearly  75%  of  the  edible moisture content of the seed flour. Ten grams each of the
and  industrial  fats  and  oils  consumed  and  processed samples was placed into a previously weighed
in the  world.  However,  only   about   90%  are evaporating dish and placed in a thermostatically
consumed while only 10% are used in non-food controlled oven at a temperature of 125 C for three hours
applications [3]. while the moisture content was estimated as the loss in

The African oil bean tree is a leguminous plant with weight expressed in percentage. For the proximate (Except
oil – bearing seeds. It is the sole member of the genus for crude protein) and phytochemical analysis, seeds were
occurring naturally in the humid lowlands of West Africa ground into flour and a given quantity of the flour was
and is valued by peasant farmers in southeast Nigeria for digested for elemental/mineral content determination.
its soil improvement properties [4].The seeds are prepared Concentrations of Ca, Fe, Cu and Mn were determined by
and eaten as oil bean “salad” or used as soup condiment atomic absorption spectrometry while P and nitrate were
in Nigeria. They also serve as animal feed. To maximize the determined colorimetrically with a Pye Uniicamn
potential of the oil bean seed as a source of animal and spectrophotometer. The soxhlet extraction method was
human nutrition, we evaluated its nutritional and used to extract the crude oil in the sample and ash content
phytochemical properties. determination  was according to the method of Pearson as
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the total amount of inorganic residue remaining after the
sample has burnt away at a high temperature [6]. The ash
obtained is not necessarily of the same composition as
the mineral matter present in the sample as there may be
losses due to volatility or interaction between
constituents. Total nitrogen was determined using the
MicroKjedah method and estimated with Nessler’s
method as described by Mann [7]. Phytochemical tests
were carried out to determine the presence or absence of
phytochemicals such as alkaloids, flavonoids, steroidal
aglycone, anthrancene glycosides as well as the presence
or absence of protein and carbohydrate in the sample.
Samples were analyzed in triplicates 

RESULTS AND DISCUSSION

The oil bean seed was rich in fat, protein and
carbohydrate (Table 1). Thus, it has potentials to satisfy
the basic energy needs of man and animals and should be
of special interest especially as the search for food for the
growing world population has become a major concern
[8]. The fiber content was 2.02%. The role of fiber in diets
is to give bulk to food and stimulate intestinal peristaltic
action. In humans a high fiber diet is associated with
reduced risk of cancer of the colon, cardiovascular
diseases and diabetes mellitus [9]. 

The  seed  moisture  content  of 5.70% (Table 1)
shows  that it may cause a serious degradation of the
fatty material by hydrolysis or microbial attack. The
moisture content of a food product and the relative
humidity of the surrounding air is related by the water
activity (A ). When the moisture content of the seed isw

higher than the relative humidity of the surrounding air, it
will lead to a water activity value greater than 1, which
favours bacterial growth [10]. Thus, the storage of African
oil bean seed would require a careful reduction of the
moisture content.

The ash content was 2.50%. The result showed that
the sample contained a good amount of inorganic matter
which is confirmed by the mineral analysis result in table
2. There was a high concentration of fat and protein with
values of 48.08% and 21.65% respectively. The fat content
was high and it could serve as a good source of oil for the
industrial sector. The protein content can satisfy daily
need of protein as the recommended a daily allowance
(NRC) is 0.8g/kg body weight. Thus, this percentage of
protein will definitely meet the daily protein requirement
[11].

Table 1: Proximate analysis of the African oil bean seed

Components Percentage (%) dry weight

Moisture 5.70

Ash 2.50

Crude fat/oil 48.08

Crude protein 21.65

Fiber 2.02

Carbohydrate 20.05

Table 2: Mineral/elemental composition of African oil bean (Pentachlethra

macrophylla) seed

Component Amount (mg/kg)

Iron 48.62±2.56

Calcium 123.55±3.64

Copper 410.00±5.25

Manganese 15.50±2.43

Phosphate 356.45±5.50

Nitrate 221.88±3.41

Table 3: Phytochemical composition of African oil bean seed

Composition Remark

Alkaloids +

Flavonoids +

Cardiac glycoside +

Anthracene glycoside +

0-andc-glycosides -

Steroidal aglycone +

Tannins +

Proteins +

Carbohydrate +

Key: +  positive (Present)

 -  Negative (Absent)

The concentration of the phosphate was 356.45mg/kg
and as a component of calcium phosphate, phosphorus is
constantly being deposited and reabsorbed during bone
formation; as a component of phospholipids, it also
facilitates the transport of fat. Moreover, phosphorus
containing compounds such as ATP are key cell
substances in energy metabolism, while phosphate buffer
system helps in the control of acid-base balance in the
blood.

Iron concentration was relatively low (48.62mg/Kg)
and this may decrease further following the canning
process of the seed [12]. The low iron and manganese
content of the seed could be compensated for, by other
dietary sources. The result also showed the presence of
Calcium at 123.55mg/Kg,Copper at 410mg/Kg while nitrate
content was moderate at 221.88mg/Kg.
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The presence of nitrate in the seed is an advantage 6. Pearson, D., 1970. The chemical  Analysis  of  foods.
because the secretion of nitrates is possibly a preliminary 6 edition,  T.  and  A  Constable  Ltd.  Edinburgh,
stage in the digestion of protein. Salivary nitrate have the Great Britain.
ability to make food protein more sensitive to the 7. Mann, L.T., 1963a. Nessler’s Estimation of Nitrogen.
subsequent action of proteolytic enzymes [13, 14]. Analytical Chemists, 35: 2179.

The secondary plant metabolites detected in the 8. U.N.O Report, 1974. United Nations World Food
samples (Table 3) have a lot of pharmacological properties Conference Report. United Nations, Rome, Italy.
[15,16]. Alkaloids are narcotic analgesic. Cardiac 9. Ferwerda, J.D., 1984. Oil crops. In: F.W. Martin ed.
glycosides have the property of stimulating heart muscle, CRC Handbook of tropical food crops, CRC Press
thereby improving cardiac efficiency and output. Tannins Inc.
inhibit oxidation in wine and also exert astringent effects 10. Jean-Louis, L., 1999. Are dietary nitrates a threat to
on living tissues. This forms the basis of their therapeutic human health? In: Julian Morris and Roges Bate (ed).
application both in the gastro-intestinal tract and on skin Fearing food: Risk Health and Environment.
abrasions [17]. Butterworth-heinemann. Oxford.

However, some glycosides are toxic as they may 11. Ladipo, D.O., 1984. Seed problems in fuel wood
inhibit adenine nucleotide translocase (ANT), which is an plantations in Nigeria. Paper prepared for the
integral membrane protein responsible for ATP/ADP international symposium on seed quality of Tropical
transfer across the membrane. and sub-tropical species. Bangkok, pp: 12.

In conclusion, the richness of African oil bean seed 12. Mann, L.T., 1963b. Standard methods for the
in certain nutrients such as calcium, phosphorus, fat, Examination of water and  waste  water,  14   edition,
protein and carbohydrate highlights its potential as a A publication of American public Health
nutritious food and feed source. Association, American water-works Association and
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