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ABSTRACT

Aims: To evaluate the nutrient, antinutrient, mineral element and phytochemical compositions as
well as acute toxicity profile of leaf extract of Microdesmis puberula.

Study Design: Quantitative nutrient, antinutrient and mineral elements assessment assays,
quantitative phytochemical assays as well as acute toxicity test of leaf extract of Microdesmis
puberula.

Place and Duration of Study: Department of Chemistry, Faculty of Science, Department of
Pharmacognosy, Faculty of Pharmacy, University of Uyo, Nigeria, July 2016 - September 2017.
Methodology: Standard methods were used to evaluate the concentration of ash, moisture, crude
protein, crude fibre, crude lipids, carbohydrate, phytic acid and hydrocyanide in the leaf extract of
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Microdesmis puberula. Levels of calcium, magnesium, iron, potassium and zinc were also
evaluated in addition to the quantitative determination of alkaloids, saponins, flavonoids and
cardiac glycosides.

Results: Qualitative phytochemical screening revealed the presence of alkaloids, saponins,
flavonoids, cardiac glycosides and terpenes, while anthraquinones, phlobatannins and tannins
were absent. Quantitative phytochemical determination (mg/100 g) gave the following: 12.80 +
0.02, 5.85 + 0.01, 2.48 + 0.01 and 1.25 £ 0.01 for alkaloids, saponins, flavonoids and cardiac
glycosides respectively. Proximate analysis indicated moisture content (48.17 + 0.07 %) with crude
protein, crude fibre and lipid were also present in appreciable quantities. Mineral elements
determination (mg/100 g dry weight) showed calcium (163.50 + 2.01), iron (188.70 = 2.50),
magnesium (168.40 + 1.50), potassium (42.55 + 0.55) and zinc (40.80 + 1.01). Antinutrient analysis
indicated low levels of phytic acid (18.220 +0.030), hydrocyanide (0.002 + 0.000) and oxalate

(1.861 £ 0.002). The LDs, (i. p. mice) of M. puberula was 2872.28 mg/kg.

Conclusion: The leaf extract of Microdesmis puberula is rich in nutrients and mineral elements
which are required for human nutritional wellbeing and development. The presence of
phytochemicals in the leaves of M. puberula which have much pharmacological importance lends
credence to the many ethnomedicinal uses of this plant. The low levels of antinutrients which are
far below the lethal doses as well as the acute toxicity test value of 2872.28 mg/kg indicate low

toxicity and suggest that the consumption of the leaves of as food is not harmful.

Keywords: Antinutrients; bioactive compounds; Microdesmis puberula; mineral elements; toxicity.

1. INTRODUCTION

The consumption of leafy vegetables as food has
remained the cheapest and most convenient
means of furnishing the body with adequate
supplies of proteins, vitamins, minerals, fibre and
other nutrients [1]. The nutritional value of some
selected leafy vegetables of sub-Saharan Africa
and their potential contribution to human health
has been extensively reviewed [2-3]. These
findings have given credence to the popular fact
that most of these leafy vegetables are good and
valuable sources of minerals, proteins, fat and
oil.

One of such leafy vegetables is Microdesmis
puberula (family: Pandaceae), a diecious plant,
which grows to a height of about 6 m if not
harvested or prematurely cut [4]. It is
predominantly found in Eastern Nigeria,
Democratic Republic of Congo and the Uganda.
In Nigeria, its local names include Mkpiri or
Mbugbo in Igbo; Idi-apata in Yoruba and Ntabid
in the Ibibio language [5].

The leaves are edible and are used to prepare
soup either pure or mixed with afang (a delicacy
originally peculiar to the Efiks/Ibibios of Southern
Nigeria). The leaves and tender branches make
good fodder for goats; they also neutralized the
effect of caterpillar sting on a fodder-eating goat.
Pounded leaves with seven seeds of alligator
pepper or a sizeable piece of ginger are applied

on sprains, burns and bruises for healing. The
small twigs and branches are used as chewing
sticks. The fruits which contain one or more
stone-like seeds with a thin edible pulp are eaten
especially by children. The bark infusion or
enema of bark extract is taken to treat worm
infestation in the intestines [6].

There are reports on the use of various parts
(stem bark, leaves and roots) of Microdesmis
puberula for various medicinal purposes [4,7].
The roots of this plant are used in the treatment
of gonorrhea and erectile dysfunction [8]. The
analgesic and anti-stress  properties  of
M. puberula in addition to the identification of
several polyamine derivatives have also been
reported [7,9]. The phytochemical composition of
the root extract of M. puberula and its effect on
some hematological and biochemical parameters
have also been reported [10].

The effects of two alkaloids, keayanidine B and
keayanine from Microdesmis keayana on
vascular parameters of erectile dysfunction has
been reported [11]. Also, the effects of
Microdesmis keayana roots on the sexual
behavior of male rats have also been reported
[12]. There is also a report on the
characterisation and identification of spermine
and spermidine derivatives in Microdesmis
keayana and Microdesmis puberula roots by
electrospray ionisation tandem mass
spectrometry and  high-performance liquid



chromatography/electrospray ionisation tandem
mass spectrometry [13].

Fig. 1. Microdesmis puberula

Two new quinolines and tris (4-
hydroxycinnamoyl) spermine derivatives from
Microdesmis keayana roots have been isolated
and their structures determined  using
spectroscopic analyses [14]. Three new N1, N5,
N10- tris (4-hydroxycinnamoyl) spermidines have
been isolated from a methanolic root exact of
Microdesmis keayana and their structures
established using spectral techniques [15]. The
vasoactivity and antioxidant properties of
Microdesmis keayana roots showed that M.
keayana roots had significant hypotensive and
vasorelaxing properties [16].

The effect of enzyme supplementation on the
performance of broiler finisher fed with
Microdesmis puberula leaf meal has been
reported. The result suggests that 0.10% of the
enzyme supplementation in diets containing
12.5% Microdesmis puberula leaf meal did not
improve the performance of finisher broilers [17].
Also, the performance, nutrient utilisation and
organ characteristics of broilers fed with
Microdesmis puberula leaf meal has been
reported [18]
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In the present study, the phytochemical,
proximate, mineral elements, antinutrient
composition as well as the toxicity profile of the
leaves of Microdesmis puberula from Nigeria
have been evaluated using standard analytical
methods.

Fig. 2. Microdesmis keayana

2. MATERIALS AND METHODS
2.1 Plant Material

The fresh leaves of Microdesmis puberula were
collected from a forest edge in lkono Local
Government Area of Akwa Ibom State, Nigeria in
the month of July 2016. Plant identification,
authentication and specimen referencing were
done at the Faculty of Pharmacy, University of
Uyo, Uyo, Nigeria. A voucher specimen has been
deposited at the Herbarium of Faculty of
Pharmacy, University of Uyo, Uyo, Nigeria.

2.2 Sample Preparation
The leaves of M. puberula were thoroughly

washed with distilled water to remove any trace
of dirt sticking to the surfaces. The leaves were



chopped into small pieces and air-dried for seven
(7) days. They were later homogenized to the
fine powder using an electric blender (Binatone
BLG-402, China) and stored in an air-tight plastic
bag, properly labelled prior to analyses.

2.3 Extraction Procedure

The dried pulverized plant leaves (500 g) were
thoroughly macerated with 80% ethanol (5 L) for
7 days at room temperature. The sample mixture
was filtered and the filtrate concentrated using a
rotary evaporator at 40°C to afford a green
colored extract. The extracts were stored in a
sealed container and kept in a refrigerator at 4°C
until use. All reagents and chemicals used in this
work were of analytical (AnalaR) grade and were
sourced from Sigma-Aldrich Chemical Company,
United Kingdom.

2.4 Proximate, Mineral and
chemical Analyses

Phyto-

These analyses were carried out to determine
the moisture, ash, crude fibre, fat, crude protein
content in the leaves of Microdesmis puberula.
The moisture content was determined by drying
the leaves in an oven (Gallenkamp OV-330) at
105°C until a constant weight was obtained [19]

(method 14:004). The percentage moisture
content was calculated from the equation:

W, - W,
Moisture (%) =——— x 100

W, - W,

Where,

W Initial weight of empty crucible,
W, = Weight of crucible + sample before drying,

W3= Final weight of crucible + sample after
drying

Total ash was determined by furnace incineration
described by [19] (method 14:006) using about
1.0 g of oven-dried sample. This analytical
method is based on the vaporization of water and
volatiles with burning organic substances in the
presence of oxygen in the air to CO, at a

temperature of 550°C for 5 hours. The

percentage ash content was calculated as:
Weight of Ash

Ash (%) X 100

- Weight of Original Sample (2)
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Crude fibre was determined using the method of
[19] (method14:020). The percentage crude fiber
was calculated as per the formula:

Weight after drying

Crude fibre (%) = Weight of Sample x 100 3)

Crude protein content was calculated by
converting the nitrogen content determined by
Kjeldahl's method (6.2 N). Fat was determined
by the method of AOAC [19] using the Soxhlet
system. The carbohydrate content was estimated
as the difference obtained after subtracting the
values of the organic protein, fat, ash and fiber
from the total dry matter. The calorific value of
the sample was obtained by multiplying the
values of the crude protein, lipid and
carbohydrate by 4, 9 and 4 respectively and
taking the sum of the products.

Mineral digestion was done following the method
earlier reported [20]. The concentrations of

calcium, magnesium, iron and zinc were
determined using an atomic absorption
spectrophotometer (AAS Unicam 919) in

conjunction with reference mineral standards
from Unicam Limited, United Kingdom. The flame
photometer (Jenway Limited, UK) was used for
determination of potassium concentration in the
extract.

Phytochemical tests to identify the constituents of
the extract were performed using standard
procedures outlined by previous workers [21-22].
Precisely, screening of alkaloids was carried out
using Dragendroff's and Mayer's reagents and
saponins by Frothing and Fehling’'s tests.
Cardiac  glycosides were detected by
Liebermann’s and Keller-Killiani’'s tests, tannins
by the Ferric chloride test and phlobatannins by
hydrochloric acid test. Flavonoids were detected
by the magnesium metal/hydrochloric acid test,
triterpenes by the chloroform/acetic
anhydride/sulfuric acid test and anthraquinones
by the benzene/ammonia solution test.

Quantitative determination of alkaloids and
flavonoids was by the method of Harborne [21],
saponin by the method used by Obadoni and
Ochuko [23] and cardiac glycosides was done
using the Buljet’'s reagent as described by El-
Olemy et al. [24].

2.5 Antinutrient Analysis

The composition of oxalate was determined
using the method outlined by Sanchez-Alonso
and Lachica [25] and hydrocyanic acid by that of



AOAC [19]. Phytic acid was determined by the
method of McCane and Widdowson [26]. The
Folin-Denis Spectrophotometric method
described by Pearson [27] was used for
determination of tannins.

2.6 Animals

Albino mice (21-24 g) of either sex were obtained
from the University of Uyo Animal House. They
were kept under standard conditions in the
animal house and maintained on standard animal
pellets and water ad libitum. The animals were
handled by the National Institute of Health (NIH)
guidelines for the care and use of laboratory
animals. Permission and approval for animal
studies were obtained from the College of Health
Sciences Animal Ethics Committee, University of
Uyo, Nigeria.

2.7 Acute Toxicity Test

The median lethal dose (LD5°) of the extract was
estimated using albino mice by intraperitoneal (i.
p.) route using the method of Lorke [28]. This
involved the administration of different doses
(1000, 2000, 2500, 2750, 3000 mg/kg) of the
extract to five groups of three mice each. The
animals were observed for the manifestation of
physical signs of toxicity such as writhing,
decreased motor activity, decreased body/limb
tone, decreased respiration and death. The
number of deaths in each group within 24 hours

was recorded. The LDs, was calculated as the
geometrical means of the maximum dose
producing 0 % mortality and the minimum dose
producing 100 % mortality. That is

= . {Dy% xD,,.%

Data handling: All analyses were done in
triplicate and values were expressed as
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mean *
+SEM).

standard error of mean (i.e. Mean

3. RESULTS AND DISCUSSION

The results of the nutrient, antinutrient
compositions and median lethal dose of leaf of
Microdesmis puberula are shown as follows.

3.1 Phytochemical Analysis

The result of phytochemical analysis of leaves of
Microdesmis puberula indicates the presence of
alkaloids, cardiac  glycosides, flavonoids,
saponins and terpenes, while tannins,
anthraquinones and phlobatannins are found to
be absent. The medicinal properties of these
bioactive compounds are quite numerous and
have been well documented [29-33]. The result
of the quantitative phytochemical determination
shows that the leaves of M. puberula are richer in
alkaloids compared to other phytochemicals like
saponins, flavonoids and cardiac glycosides. The
presence of these bioactive compounds in the
leaves of M. puberula corroborates the various
pharmacological activities of this plant and
supports its widespread use in traditional
medicine.

3.2 Proximate Composition

The result of the proximate composition of the
leaves of M. puberula shows moisture content of
48.17% which is not high but quite appreciable.
High moisture content tends to promote microbial
contamination and chemical degradation [34].
The protein content was found to be 17.56%,
while ash content was 5.08%. Crude fibre level
was found to be 18.16%, while the crude lipid
content was found to be 6.51%. Lipids provide
very good sources of energy and aid in the
transport of fat-soluble vitamin, insulate and

Table 1. Contents of phytochemicals in the leaf extract of Microdesmis puberula

Phytochemical Test/reagents Detection
Alkaloids Dragendroff's and Mayer’s Present
Anthraquinones Benzene/ammonia solution Absent
Flavonoids Magnesium metal, HCI Present
Cardiac glycosides Libermann’s, Keller-Killiani’s Present
Phlobatannins HCI acid solution Absent
Saponins Frothing, Fehling's test Present
Tannins Ferric chloride solution Absent
Terpenes/steroids Chloroform, H,SO, acid Present
Protein Biuret solution present
Carbohydrate Molish present




protect internal tissue and contribute to important
cell processes [35]. The level of carbohydrate
present in the leaves of M. puberula (4.52%) was
quite low and the calorie was found to be 146.91
Kcal.

Table 2. Quantitative determination of some
bioactive compounds in Microdesmis
puberula leaf extract

Plant constituents Concentration

(mg/100 g)
Alkaloids 12.80 £ 0.02
Saponins 5.85+0.01
Flavonoids 2.48 + 0.01
Cardiac glycoside 1.25+0.01

Each value represents mean + SEM of three
determinations analyzed individually in triplicate.

Table 3. Results of proximate composition of
Microdesmis puberula leaf extract

Parameter Mean * SEM
Moisture (%) 48.17 £ 0.03
Ash (%) 5.08 + 0.01
Crude fibre (%) 18.16 £ 0.02
Crude lipid (%) 6.51+ 0.01
Crude protein (%) 17.56 + 0.02
Carbohydrate (%) 4.52 £ 0.01

Calorie (Kcal/KJ) 146.91/614.67

Each value represents mean + SEM of three
determinations on dry weight (DW) basis.

Table 4. Levels of minerals in Microdesmis
puberula leaf extract

Mineral (mg/100 g DW) Mean + SEM
Calcium 163.50 + 2.01
Iron 188.70 + 2.50
Magnesium 168.40 + 1.50
Potassium 4255+ 0. 55
Zinc 40.80 + 1.01

Values are mean + SEM calculated as mg/100 g dry
weight analyzed individually in triplicate

Table 5. Levels of antinutrients in
Microdesmis puberula leaf extract

Antinutrients (mg/100 g DW) Mean + SEM
Phytic acid 18.220 +0.030
Hydrocynate 0.002 £ 0.000
Oxalate 1.861 + 0.00

Values are mean + SEM calculated as mg/100 g dry
weight analyzed individually in triplicate.

3.3 Mineral Element Composition

The composition of mineral elements in the
leaves of Microdesmis puberula is presented in
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Table 4. This result indicates that M. puberula
leaves contain calcium, magnesium, potassium,
iron and zinc. The calcium content was found to
be 163.50 mg/100 g. This value is higher than
100 mg/100g earlier reported for Indian Solanum
tubirosam [36] and 101 mg/100 g in Vietnamese
Ipomea aquatia leaves [37]. The iron content was
found to be 188.70 mg/100 g. The concentration
of iron in M. puberula leaves is higher than 34.92
mg/100 g reported for Telfairia occidentalis
leaves grown in South West Nigeria [38] but
lower than 210.30 mg/100 g reported for Ipomea
aquatic forsk leaves [39]. The magnesium
content of M. puberula leaves was found to be
168.40 mg/100 g. This value is higher than 61.08
mg/100 g reported for veronia amygdalina,
Gongronema latifolium  (92.51  mg/100g),
Ocimium grastissimum (88.25 mg/100 g) but
lower than 249.92 mg/100 g obtained for
Amaranthus hybridus [38]. The potassium
content in the leaves of M. puberula was found to
be 42.55 mg/100 g, while the zinc content was
40.80 mg/100 g. Earlier findings have implicated
mineral elements in many significant health-
promoting functions within the human body [40-
41] and thus, consumption of M. puberula leaves
might play useful roles in optimizing their
bioavailability and utilization.

3.4 Antinutrient Composition

Levels of hydrogen cyanide, oxalate and phytic
acid in the ethanol extract of Microdesmis
puberula were generally low and are given in
Table 5. The content of hydrogen cyanide (0.002
mg/100 g DW) was far below the lethal dose of
35 mg/100 g [42]. The quantity of total oxalate in
the extract (1.861 mg/100 g DW) was below the
toxic level of 2-5 g/100 g [43]. This value is very
low when compared to 10.0 mg/100 g obtained
for older leaves of Telfairia occidentalis [44].
Oxalates are known to complex with calcium to
form calcium crystals which get deposited as
renal stones which are associated with blockage
of renal tubules [45]. The level of phytic acid was
found to be 18.220 mg/100 g. Phytic acid is the
major phosphorus storage compound in African
leafy vegetables [46]. Although phytic acid is an
antioxidant, it has been shown to inhibit
absorption of minerals. Phytic acid chelates
multivalent metal ions such as zinc, calcium and
iron, thus it is a strong inhibitor of iron-mediated
free radical generation [47]. The disadvantage of
this is that a diet high in phytate content
reduces the bioavailability of zinc, iron and
calcium and has adverse effects on the
digestion of proteins and starches [48]. Tannins



were however not found to be present. It is
an established fact that most of these toxicants
are eliminated during processing and cooking
[44].

3.5 Acute Toxicity Test

The acute toxicity test showed that the
administration of the ethanol crude leaf extract at
a dose of 3000 mg/kg resulted in 100% mortality
in group five, while no mortality was recorded in
groups one to four administered with 1000, 2000,
2500 and 2750 mg/kg of the sample respectively.

The LDs, value of 2872.28 mg/kg indicates slight

toxicity. In general, the smaller the LDs, value,
the more toxic the sample is and the larger the

LDs, value, the lower the toxicity with respect to

the same route of administration. It can be
inferred courtesy of the findings of this study that
a very large quantity of the material will be
required to cause a toxic response.

4. CONCLUSION

The result of this study has shown that the
leaves of Microdesmis puberula contain an
appreciable amount of protein, fibre and lipid in
addition to some mineral elements. The amount
of carbohydrate was low. The low levels of anti-
nutrients — phytic acid, oxalates and
hydrocynides suggest that the consumption of
leaves of M. puberula is not harmful and
therefore not expected to produce any adverse

health effects. The presence of some
phytochemicals which have great
pharmacological significance supports the

ethnomedicinal use of this plant in the treatment
of diseases. This study, therefore, concludes that
M. puberula leaves can contribute significantly to
the human nutritional requirements, while also
offering adequate protection against some
diseases.

The World Health Organisation (WHO) has
indicated that as many as eighty per cent of all
people living in the developing countries make
use of herbal medicine as their main source of
healthcare. In recent years, many people living in
industrialized countries have begun taking a
second look at herbal medicines due to the rising
cost of medicine and healthcare in their own
nations. The alternative health industry has
become a billion dollar a year business, and this
is driving the quest to find new plants or
chemicals which are useful.

Udo et al.; JSRR, 17(4): 1-10, 2017; Article no.JSRR.38683

However, it is worthy of note that the Nigerian
rainforest is fast disappearing as a result of a
continuous increase in the demand for forest
lands and forest products. In order to retain its
benefits to the population and ensure a stable
environment, conservation of the remaining part
of the ecosystem is necessary. Efforts geared
towards forest conservation in the country are
faced with many obstacles. Despite these
obstacles, several strategies could still be
adopted to ensure the conservation of the
rainforest ecosystem.

The main strategy is to successfully tackle the
human elements responsible for de-reservation,
deforestation and destruction of forests by
getting government policymakers and the
general public to appreciate the uses of, and
need for the sustenance of forests as an
important component of man's habitat. Forest
resources conservation education should also be
injected into primary and secondary schools
Agricultural science syllabus, while public
enlightenment should be through all available
media of information dissemination, for instance,
radio and TV discussions, jingles, newspapers,
handbills, personal contacts and demonstration
by officials. The annual tree planting exercise is
one of such examples except that it is still too
ceremonial in many parts of the country.
Development planners should always take into
consideration the ecological consequences of
such developments instead of being primarily
socio-politically motivated. Forest resources
conservation programs in Nigeria require the
support of policymakers and lawmakers
nationwide and should be entrenched in our
infrastructural development system with sufficient
legal backing by the government.
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