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Abstract

The crude extracts (n-hexane, ethyl acetate, acetone and methanol) were obtained by cold maceration method by soaking
100 g of the sample in 250 mL hexane for 72 hours with frequent agitation. All the extracts inhibited DPPH radical in a
concentration of 0.1 mg/L, 0.3 mg/L, 0.5 mg/L, 0.7 mg/L, and 0.9 mg/L and methanol extract of Newbouldia laevis producing
highest inhibition (which was not significantly different from vitamin C (66.57, 67.41,71.31, 76.60 and 85.52). Results have
shown that Newbouldia laevis plant have the capacity to protect or inhibit damage induced by free radical species.
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Introduction

Medicinal plants are used in all over the world to treat
different types of human and animal diseases. The
therapeutic usage of indigenous plant products for ethno-
medicinal and nutritional objectives has attracted scientists’
curiosity, motivating them to look for bioactive compounds
[I]. Medicinal plants possess essential food components
such as carbohydrates, protein, and fat. These components
are important for the human body’s requirements and they
are used in different physiological, metabolic and
morphological activities [2].

Medicinal plants used in the traditional medicine are well-
known significant sources of natural antioxidants. Medicinal
plants-derived natural antioxidants, which are in the form of
raw extracts and/or chemical constituents, are very efficient
to block the process of oxidation by neutralizing free
radicals [3]. It is also commonly accepted that medicines
taken from plant products are safer than their synthetic
counterparts; however, the toxicity profile of most
medicinal plants have not been comprehensively assessed
[4]. A immense quantity of aromatic, medicinal, spice and
other plants contain chemical compounds exhibiting
antioxidant properties [5]. As long as free radicals are
balanced by the body’s antioxidative defense system, the
body is in healthy conditions [6]. The depletion or loss of
antioxidant levels may lead to free radical-caused oxidative
stress. Oxidative stress can cause cellular and tissue
damages, DNA mutation, cancer etc [7]. Oxidative stress is
among the major contributory factors in induction of many
chronic and  degenerative  diseases includin g
atherosclerosis, ischemic heart disease, ageing, diabetes
mellitus, cancer, immunosuppression, neurodegenerative
diseases and others [8]. Oxidative process is one of the
most significant routes for producing free radicals in foods,
drugs and even in living systems [9].

Newbouldia laevis have recently attracted research interest
because it possesses antioxidant properties against a variety
of physiologically relevant free radicals [10]. Some of the
documented medical uses include in the folk treatment of
fevers (including yellow fever), malaria, stomach ache,
cough, sexually transmitted infections, skin infections, tooth
ache, breast cancer, constipation, pain (pelvic pain in
females, chest pain, ear ache), gonococcalorchitis,
elephantiasis, sore feet, ulcer, epilepsy, convulsion, migraine,
sickle cell anaemia, as a febrifuge, as a vermifuge, in female
reproductive healthcare (fibroids, infertility, hemorrhage),
as aphrodisiacs, eye problems, snake bites, wound healing,
diabetes, arthritis, rheumatism and other inflammatory
conditions [I 1] — [14], [ 1] Some of the folkloric uses of
this plant have been scientifically validated. Pharmacological
studies on extracts of different parts of N. laevis have
revealed the antioxidant and free radical scavenging [15],
antimicrobial and antimalarial , sedative and anticonvulsant
[16], analgesic, antinociceptive and antiinflamatory [17],
hepatoprotective [18], anticancer [19], uterine contraction
[20], wound healing and antiulcer [21], antisickling [22],
hypoglycemic [23] activities among others.

The plant kingdom still holds for many species of plants
containing substances of medicinal value, which are yet to
be revealed. Newbouldia laevisis one of the plants which have
been used in traditional medicine for decade years. To the
best of our knowledge little or no work has been done on
the plant N. laevis, Nigeria. This work is designed to enrich
the available scientific data on antioxidant activities of and
scientific proof on the antioxidant properties of N. .laevis
thereby contributing.
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Materials and Methods

Collection and preparation of sample

The Newbouldia laevis leaves were collected from their
natural habitat in Wukari Local Government Area of Taraba
State, Nigeria and were air dried for two weeks; the dried
sample was chopped and grounded into fine powder. The
extracts of the leaves were prepared by soaking 100 g of
the sample in 250 mL hexane for 72 hours with frequent
agitation. The resulting mixture was filtered by gravity
filtration and the filtrate was concentrated by evaporation
using rotatory evaporator, kept in a vacuum oven over night
at room temperature to remove all the solvent and
weighed. The procedure was repeated on the residue using
ethyl acetate, acetone and methanol sequentially in order of
polarity. The extracts were stored in desiccators until
required for testing.

Antioxidant assay using DPPH Assay (2, 2-diphenyl-I-
picrylhydrazyl)

The radical scavenging activity of different extracts was
determined by using DPPH assay according to [24] and [25].
The decrease in the absorption of the DPPH solution after
the addition of an antioxidant was measured at 517nm.
Ascorbic acid (10mg/ml DMSO) was used as reference.

Principle

2, 2- Diphenyl -I- PicrylHydrazyl is a stable (in powder
form) free radical with red color which turns yellow when
scavenged. The DPPH assay uses this character to show free
radical scavenging activity. The scavenging reaction between
(DPPH) and an antioxidant (H-A) can be written as,
(DPPH) + (H-A) = DPPH-H + (A)
Antioxidants react with DPPH and reduce it to DPPH-H
and as consequence the absorbance decreases. The degree
of discoloration indicates the scavenging potential of the

Results and Discussion
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antioxidant compounds or extracts in terms of hydrogen
donating ability.

Reagent preparation
0.ImM DPPH solution was prepared by dissolving 4mg of
DPPH in 100 mL of ethanol.

Working procedure

Different volumes of the extract were taken and made up
to2 mL with methanol. The following concentrations of the
extract were tested (0.1, 0.3, 0.5, 0.7, and 0.9 mg/L). Vitamin
C was used as the antioxidant standard at concentrations
(0.1,0.3,0.5, 0.7, and 0.9mg/L). 0.5 mL of ImM of DPPH in
ethanol was added to each of the sample solutions. A blank
solution was prepared containing the same amount of
methanol and DPPH. The sample solutions are incubated in
the dark for 3ominutes before reading the absorbance at
517nm. The radical scavenging activity was calculated using
the following formula:

Inhibition (%) = *= x 100 )
Where A = Absorption of the blank sample without extract.
B = Absorption of the extract.

The free radical scavenging activity was measured in terms
of hydrogen donating or radical scavenging ability using the
stable radical DPPH (Bilos, 1958). About 0.ImM of DPPH in
ethanol was prepared and I ml of this solution was added to
3.0 mL of extract solution in ethanol at different
concentrations (0.1, 0.3, 0.5, 0.7, 0.9mg/mL). Thirty minutes
later, the decrease or increase absorbance was measured at
517nm. Lower absorbance of the reaction mixture indicated
higher free radical scavenging activity. The same experiment
was carried out on ascorbic acid which is known
antioxidant. All test and analysis were run in triplicate and
the results obtained were averaged.

Table I: Antioxidant Activity of Hexane, Ethyl acetate Acetone Methanol Extracts, and Vitamin C.

Inhibition (%)

Concentration (mg/L)  HE EAE AE ME VCS

0.1 71.74 57.45 81.68 75.16 82.23
0.3 70.81 61.80 77.02 7391 82.66
0.5 67.39 63.29 75.78 7391 82.28
0.7 57.14 69.25 72.67 71.74 82.03
0.9 49.07 73.29 70.49 68.63 82.81
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Figure |: Plot of Concentration Vs % Inhibition for HE, EAE, AE & ME

To determine the antioxidant activity of a specific solution,
there will be a significant decreased in the absorbance for
sample which contain antioxidant compound (purple colour
vanishing coupled with the yellow color build up clearly
noticed by visual observation) the intensity of the yellow
colour was directly proportional with the antioxidant
activity in the tested solution, the higher scavenging indicate
the higher activity [26] (Sagare and Singh 2011). The free-
radical scavenging activity was evaluated by accessing it’s
discolouration  of  2,2-diphenyl-I-picrylhrozyl  radical
(DPPH) in methanol by a slightly modified method. The

following concentrations of the extract were tested (0.l,
0.3, 0.5, 0.7 and 0.9 mg/mL). The decrease in absorbance
was monitored at 517nm. Vitamin C was used as the
antioxidant standard at a concentration (0.1, 0.3, 0.5, 0.7
and 0.9 mg/mL). The crude hexane extract of Newbouldia
laevis displayed inhibition of DPPH radical scavenging activity
at the range of 49.07%, 57.14%, 67.39%, 70.81% and 71.74%
with the concentration of 0.1, 0.3, 0.5, 0.7 and 0.9 mg/L
respectively while vitamin C showed minimum radical
scavenging activity of 82.03 % and maximum activity of 82.
66% (Figurel).
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Figure 2: Plot of Concentration Vs % Inhibition for Hexane extract

The crude ethyl acetate extract of Newbouldia laevis
displayed inhibition of DPPH radical scavenging activity at
the range of 57.45%, 61.80%, 63.29%, 69.25% and 73.29%
with the concentration of 0.1, 0.3, 0.5, 0.7 and 0.9 mg/L

respectively while vitamin C showed minimum radical
scavenging activity of 82.03 % and maximum activity of 82.
66% (Figure 2).
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Figure 3: Plot of Concentration Vs % Inhibition for Ethyl acetate extract

The crude acetone extract of Newbouldia laevis displayed

inhibition of DPPH radical scavenging activity at the range of

70.49%, 72.67%, 75.78%, 77.02% and 81.68% with the

concentration of 0.1, 0.3, 0.5, 0.7 and 0.9 mg/L respectively
while vitamin C showed minimum radical scavenging activity
of 82.03 % and maximum activity of 82.66% (Figure 3).
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Figure 4: Plot of Concentration Vs % Inhibition for Acetone extract

The crude methanol extract of Newbouldia laevis displayed

inhibition of DPPH radical scavenging activity at the range of

68.63%, 71.74%, 73.91%, 73.91% and 75.16% with the

concentration of 0.1, 0.3, 0.5, 0.7 and 0.9 mg/L respectively

while vitamin C showed minimum radical scavenging activity

of 82.03 % and maximum activity of 82.66% (Figure 4).
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Figure 5: Plot of Concentration Vs % Inhibition for Methanol extract

Conclusion

This research showed that hexane, ethyl acetate, acetone
and methanol extracts of leaf Newbouldia laevis may possess
considerable antioxidant activities compared to vitamin C
ascorbic acid (as positive controls).The DPPH radical
scavenging assay shows that the extracts of methanol and
acetone showed a good scavenging activity among all the
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