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Abstract

The proximate composition and qualitative phytochemical analysis of Bombax buonopozense leaves were investigated. The
proximate composition gave a high percentage of carbohydrate (47.65%), crude fat and ash contents were of low to moderate
concentrations with values of 2.50% and 6.30% respectively. The crude protein, crude fiber and moisture contents had high values
of 13.85%, 17.20%, and 12.50% respectively. The study however, revealed the presence of phytochemical components such as
tannins, saponins, steroids, glycosides, flavonoids, terpenoids, alkaloids, oxalates, carbohydrate and protein. The phytochemicals
present in the sample were juxtaposed with their ethno medicinal significance and from this, it could be deduced that
B. buonopozense leaves is a rich source of energy (carbohydrate) and protein for indigenes of Adamawa State if well harnessed.
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Introduction

Plants play a vital role in the maintenance of human
health (Moerman, 1996). In Nigeria and other parts of
the world, many of the indigenous plants are used as
spices, food, ornamentals or medicinal adjuvants. Okwu,
2003 reported that many of these plants possess
bioactive compounds that exhibit physiological activities
against bacteria and other microorganisms. Nigeria, is
naturally endowed with both savannah and tropical rain
forest vegetation. This diverse flora and fauna offers a
wide spectrum of unique medicinal plants. In Nigeria, the
indigenous people are exploiting a variety of herbs for
effective curing of various ailments (Burkill, 2000).

Vegetables are the fresh and edible portions of
herbaceous plants which can be eaten raw or cooked
(Fayemi, 1999; Dhellotet al.,2006). They contain
valuable food ingredients which can be successfully
utilized to build up and repair body tissues. They are
valuable in maintaining alkaline reserve of the body
(Onwordi, 2009) and are valued mainly for their high
carbohydrates, vitamins and mineral contents.
Vegetables may be edible roots, stem, leaves, fruits or

seeds. Each group contributes to diet in its own way
(Robinson, 1990).

Karrie Henemanet al.,2008 defined phytochemicals as a
large group of plant derived compounds, hypothesized to
be responsible for much of the disease protection
conferred from diets high in fruits, vegetables, beans,
cereals and plant based beverages such as wine and
tea. Harbone, 1973 and Okwu, 2004 considered
phytochemicals as compounds formed during the plants
normal metabolic processes. These chemicals are often
referred to as secondary metabolites: alkaloids,
flavonoids, glycosides, cumains, tannins, steroids,
phenols and others. These chemicals help the body in a
variety of ways (Iroka, et al.,2014). Research suggests
that phytochemicals working together with nutrients
found in fruits, vegetables and nuts, help slow the aging
process and reduce the risk of many diseases such as
cancer, heart disease, stroke, cataracts, osteoporosis
and urinary tract infections (Irokaet al.,2014).

Wikipedia defines proximate composition as a good
approximation of the contents of consumable food items
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which serve as a cheap and easy verification of
nutritional panels. It is the determination of the major
components of food, which include: moisture, lipids
(fats), ash, proteins, fiber and carbohydrate (Onwuka,
2005).

Bombax buonopozense

Bombax buonopozense is of the family Malvaceae
formerly Bombacaceae and is commonly known as
Gold coast Bombax or red flowered silk cotton tree
(Beentjeet al.,2001). It is known by the following local
names: Akpe (Igbo), Ponpola (Yoruba), Kurya
(Hausa), Ukim (Efik) and IdoUndu (Ijaw). It is native
primarily to West Africa where it is found in rainforests
of Sierra Leone in the North West, East Gabon and
some parts of Nigeria (Beentjeet al.,2001). It is a large
tree and often reaches heights of 40 meters (130
feets) and up to 3 meters trunk diameter. The bark of
younger trees is covered with spine but sheds the
spine with age to some degree and large deep pink to
red flowers emerge while the tree is leafless (GRIN,
2007). According to Beentjeet al.,2001 and
Germplasm Resources Information Network, 2007;
many parts of this plant is utilized for medicinal and
traditional purposes.

Plants which are observed to be efficacious and
frequently prescribed may contain compounds that are
potential drugs candidates and could rightly be
recommended for further examinations. The active
principles differ from plant to plant due to their
biodiversity and they produce a definite physiological
action on the human body (Edeoga et al.,2006) that is
why phytochemical screenings and proximate analysis
of plants should be done constantly even on the one
whose secondary metabolites are already known
(Temitopeet al.,2012).

This work therefore is aimed at screening the leaves of
B. buonopozense for the presence of secondary
metabolites and its proximate composition.

Materials and Methods

Sample collection, preparation and analysis

The fresh leaves of the plant (Bombax buonopozense)
was obtained from Demsa Local Government Area of
Adamawa State, Nigeria, in October 2014. The plant
was cited from existing collections deposited at the
Herbarium in Ibadan, an international herbarium listed
in Holmgren et al., 1990. Bombax buonopozense P.
Beauv. hasForestry Herbarium Index Number FHI
108415 and a specimen of the plant there.

The leaves were dried at room temperature so as to
prevent the decomposition of volatile chemical
compounds present in them and were pounded into
fine powder using mortar and pestle. The pounded
sample was then analyzed for:

Proximate composition

Crude protein, crude fat, ash, crude fiber, moisture
content and carbohydrate using AOAC (2000).

Qualitative phytochemical analysis

The chemical test was carried out on the methanolic
extract of the sample to identify the constituents.
Standard analytical procedures as described by
Harbone, 1973; Trease and Evans, 1989; Sofowora,
1993 and Alukoet al.,2000 were adopted for the tests.

Results and Discussion

Results of each analyte in Table 1 are calculated
average of three (3) analytical values. Statistical
values were obtained using the IBM-SPSS software
version 22, 2015 edition and are presented as mean
±SD.

Table 1: Proximate (%) composition of Bombax buonopozense Leaves.

Constituents Values (%)
Crude protein 13.85 ±0.00577
Crude fat 2.50 ± 0.00577
Ash 6.30 ± 0.00577
Crude fiber 17.20 ± 0.00000
Moisture content 12.50 ± 0.00577
Carbohydrate 47.65 ± 0.00577

The carbohydrate value was obtained via difference i.e.
100- (Values of ash+ crude fiber+ crude protein+ crude fat+ moisture content)
The above results are expressed as % by weight.

The crude protein value is 13.85%. This value is
compared with that reported by Onwordi et al., (2009)
for Amaranthus cruentus (spinach) , Celusia argenta
(Soko) and Corchorus olitorius (Ewedu) with values of
12.66%, 9.35%, and 11.24% respectively but lower

than that reported for Amaranthus candatus (20.50%).
(Onwordi et al., 2009). Plant foods that provide more
than 12% of their calorific value from protein have
been shown to be good source of protein (Ali,
2009). This shows that
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the plant investigated is a good source of protein.
Proteins are body builders, they replace worn out
tissues, andare also immune booster and can help in
cell division as well as growth (Okeke et al., 2006).

The crude fat value obtained is 2.50%. Onwordi
et al., 2009 documented 0.21% for spinach and 0.32%
for Ewedu while Asaoluet al., 2012 documented 9.05%
for bitter leaf. This shows that the investigated sample
has a low fat composition as compared to the bitter
leaf thus making it good for consumption. In 2006,
Hanifet al., documented that crude fat analysis
showed that vegetables are deficient in fats and this
makes them good for health. The low amount of fat
indicates that the vegetable is not a source of lipid
accumulation. Lipid accumulation causes
arteriosclerosis, aging (Antia et al., 2006). The sample
under investigation has the same amount/value with
that of Moringa oleifera as documented by Bamishaiye
et al.,2011 (2.50%).Fats are important in energy
production. Also, fats and oilshelp to regulate blood
pressure of vital cell parts (Dutta, 1981).

The ash content is found to be 6.30%. This is low
compared to Moringa oleifera (8.00%) as documented
by Bamishaiye et al.,2011, but higher than the Indian
spinach (5.02%) as documented by Asaolu et al.,2012.
Ash content is a measure of the total amount of
minerals present within a food. This implies that the
ash is the inorganic residue remaining after water and
organic matter have been removed by heating
(Onwuka, 2005).

Fibers are needed in the human system; adequate
intake of dietary fiber can lower the serum cholesterol,
risk of coronary heart disease, hypertension,
constipation, diabetes, colon and breast cancer (Ishida
et al., 2000; Rao and Newmark, 1998; Boutell
et al.,1998). The crude fiber content of
B. buonopozense leaves is found to be 17.20% which
is higher than those of Ewedu (6.66%), Spinach
(7.83%), Tete (11.70%) and Moringa (10.11%) as

documented by Bamishaiye et al.,2011 and Onwordi
et al.,2009.

According to this result, the moisture content of
Bombax buonopozense leaves is 12.50% which is
higher compared to those reported for legumes by
Arkroyedet al.,(1964) which ranges from 7.0 – 10%.
The moisture content obtained is higher than those
documented for bitter leaf (10.02%), Indian spinach
(11.57%), Moringa (6.30%); (Bamishaiye et al., 2011
and Asaoluet al.,2012). The high moisture content
provides greater activity of water soluble enzymes and
co-enzymes needed for metabolic activities of the
plant (Iheanacho and Udebuani, 2009) as well as that
of the human body thus creating a conducive
environment for organs to function effectively (Irokaet
al.,2014).

Carbohydrate was found to be the highest parameter
with a value of 47.65% which falls within the range of
other reported legumes, 20 – 60.0% as cited by
Ojiehet al.,(2008).   Carbohydrates are hydrolyzed in
the body to yield glucose which can be utilized
immediately or stored as glycogen in the muscles and
liver for future use (Iroka et al., 2014). The primary
function of carbohydrates is to provide energy for the
body, especially the brain and the nervous system. An
enzyme called amylase helps break down
carbohydrates into glucose (blood sugar), which gives
the body energy.(http://www.nytimes.
com/health/guides/nutrition/carbohydrates/overview.ht
ml; 2015). Eating too much carbohydrates can lead to
an increase in total calories, which can lead to obesity.
Not eating enough carbohydrates can cause lack of
calories (malnutrition), or lead to an excessive intake
of fats to make up for the calories not eaten as
carbohydrates. Carbohydrate is broken down into
glucose relatively quickly and therefore has a more
pronounced effect on blood sugar levels than either fat
or protein.(http://www.diabetes.co.uk/ nutrition/
carbohydrates-and-diabetes.html; 2015)

Table 2: Qualitative phytochemical result of Bombax buonopozense Leaves
Phytochemical

component
Test Observation Leaf extract

Tannins Ferric chloride test Greenish precipitate +
Saponins Emulsion test Presence of emulsion +
Steroids Salkowski test Red colour at interface +
Phlobatannins Hydrochloric acid test No colour change -
Glycosides Sulphuric acid test Reddish brown colour +
Flavonoids Lead acetate Yellow precipitate +
Terpenoids Sulphuric acid test Grey colouration +
Anthraquinones Ammonia solution test No colour formed -
Alkaloids Mayer’s and Wagner’s test Reddish brown precipitate +
Oxalates Ethanoic acid test Greenish black colouration +
Carbohydrate Iodine test Blue black colour +
Protein Million’s test Pink colouration +
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Table 2 above gives the breakdown of the
phytochemicals present or absent in the plant sample.

Anthraquinones and phlobatannins were found to be
absent while others (tannins, saponins, steroids,
glycosides, flavonoids, terpenoids, alkaloids, oxalates,
carbohydrates and protein) were all present in the
sample.

The phytochemical constituents identified in the leaf
extract which are the plant secondary metabolites are
known to have antimicrobial activities which is a
property of most medicinal plants (Ebana et al., 1995;
Elastal et al.,2005 and Adejumobi et al.,2008;).

Alkaloids, are said to be pharmacologically active and
are known to exhibit marked physiological activity
(Okwu, 2004).  Their actions are felt in the autonomic
nervous system, blood vessels, promotion of diuresis,
respiratory system, gastrointestinal tract, uterus,
malignant diseases and malaria (Trease and Evans,
1996). However, pure isolated plant alkaloids and their
synthetic derivatives are used as basic medicinal
agents for analgesics, antiplasmodic and bacterial
effects (Stray, 1998).

Tannins have been found to possess astringent
properties which hastens the healing of wounds and
inflamed mucus membranes (Okwu, 2004; Kozioc,
1998). They are well known for their antimicrobial
properties; therefore, this suggests that they may be
useful in the treatment of venereal diseases and also
helps to regenerate the skin (Okwu, 2004).

The presence of flavonoids in the leaves indicate the
medicinal value of the plant (Bombax buonopozense).
Hence flavonoids are antioxidants and free radical
scavengers which prevent oxidation; they have strong
anticancer activity and also protect the cell against all
stage of carcinogenesis (Salah et al., 1995; Okwu,
2004). In addition, flavonoids in the intestinal tract
lower the risk of heart disease (Okwu, 2004).
Flavonoids and flavones are widely distributed
secondary metabolites with antioxidant and antiradical
properties (Nakayoma and Yamada, 1995). This
suggests that taking foods rich in flavonoids help to
reduce the risk of heart diseases, and this is of great
importance in pharmacology, medicine and human
nutrition. In addition, flavonoids are phenolic in nature,
and they act as cytoplasmic poisons which have been
reported to inhibit the activity of enzymes (Dathak and
Iwu, 1991). The antioxidant properties of flavonoids
may be responsible for ability of some of the selected
plants, such as Fucus virosa to treat several diseases
like arthritis, anaemia etc.

The sample was found to contain saponins. Saponin is
useful in medicine and pharmaceutical industry due to
its foaming ability that produces frothy effects in the
food industry. Saponins are glycosides of both

triterpenes and steroids having hypotensive and
cardiac depressant properties, and have been
detected in over several plant families (Basu et al.,
1967; Olaleye, 2007). They have been shown to
possess beneficial properties by lowering the
cholesterol level, have anti diabetic and anti-
carcinogenic properties (Trease and Evans, 1996) as
well have been used as an expectorant and
emulsifying agent (Edeoga et al., 2006). Saponins
bind to cholesterol to form insoluble complexes.
Dietary saponins in the gut of monogastric animals
combine with endogenous cholesterol excreted via the
bile. This prevents cholesterol reabsorption and results
in reduction of serum cholesterol (Cheeke, 1971).
They also have been found to be potentially useful for
the treatment of hyper cholesterolaemia (presence of
abnormally high levels of cholesterol in the blood)
which suggests that saponins might be acting by
interfering with intestinal absorption of cholesterol
(Malinow, 1977). It is also useful in the manufacture of
shampoos, insecticides, various drug preparations and
synthesis of steroidal hormones. Examples of such
compounds include cortisone and estrogenic
contraceptive (Dubrovsky, 2005; Okeke, 2009).

The presence of steroids in the sample indicates yet
another medicinal property of the plant. Steroids are
used in the treatment of some endocrine disorders,
regulation of blood sugar, salt imbalance and
antimicrobial infections (Dubrovsky, 2005).

Glycosides found in the plant sample are constituents
of animal tissues and are important in medicine
because of their actions on the heart (Hurrell et al.,
1995).

The analysis indicated the presence of oxalates in the
plant sample. Oxalic acid and oxalates both occurring
naturally in many plants, most of which can be eaten
safely without complications.
(http://www.moonvalleyreptiles.com/uromastyx/uromas
tyx-diet/oxalates-goitrogens-toxins, 2015). Many
greens, fruits and vegetables that have these
phytochemicals present, cannot be avoided. However,
choosing staple foods with low amounts of oxalates
will balance out the items with higher content.
(http://www.moonvalleyreptiles.com/uromastyx/uromas
tyx-diet/oxalates-goitrogens-toxins, 2015).  Calcium
oxalate is the main contributor to the formation of
kidney stones. About 80% of kidney stones are
partially or entirely of the calcium oxalate type. They
form when urine has been persistently acidic. Some of
the oxalate in urine is produced by the body. Calcium
and oxalate in the diet play a part, but are not the only
factors that affect the formation of calcium oxalate
stones. Dietary oxalate is an organic molecule found in
many vegetables, fruits, and nuts. Calcium from bone
may also play a role in kidney stone formation
(https://en.wikipedia.org/wiki/Calcium_oxalate, 2015).
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Conclusion

Wikipedia, 2015 documented that vegetables can be
eaten either raw or cooked and play an important role
in human nutrition, being low in fat but high in
vitamins, minerals and fibers. From the analysis
carried out on the plant sample, it was deduced that
the sample contains phytochemicals thus making it
suitable for industrial purposes like in pharmaceutical
and cosmetic industries. Ishida et al.,2000,
documented that fibers are needed in the human
system and adequate intake of fiber lowers serum
cholesterol, breast cancer, hypertension etc. Just as
Moringa is both regarded as both a medicinal plant
and consumed as food so also Bombax
buonopozense leaves can be consumed as food (with
adequate cooking alongside other condiments)
because of its rich proximate composition and
phytochemical properties.

Recommendations

1. If the exact amount of phytochemicals present
in the leaves could be determined, then
specific metabolites can be screened and
isolated to undergo pharmacological
processes and a potent drug could be
developed or formulated.

2. Active components from the plant could also
be isolated and characterized.
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