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Medicinal plants are natural sources of affordable, safe and efficient oxidative stress
and skin degenerative enzymes inhibitors. Thus, exploring their medicinal properties
becomes a great importance and interests to researchers in the field of biomedicine. The
present study investigates the comparative impacts of seasonal variation on the medicinal
properties of aerial parts of Aspilia africana (Compositae) and Melanthera scanden with
an insight of providing clues to further aid the ethnomedicinal applications and traditional
uses of the plants. Samplings were carried out in both dry (January and October) and
raining (April and July) seasons in Nigeria in the year 2018. Quantitative phytochemical
determination of the plant materials includes the in-vitro battery of assays including:
phenolics, flavonol and flavanol. Total antioxidant properties of the plants assayed
include trolox equivalent antioxidant capacity (TEAC) and ferric reducing antioxidant
potential (FRAP). Fe (II)-induced microsomal lipid peroxidation (LPO) assay as well as
the tyrosinase inhibition activities of the plants was also evaluated in an in-vtro system.
The results of this study showed that the phytochemicals were more concentrated in both
plants during dry season than in raining season; both the antioxidant capacities, anti-lipid
peroxidation and skin depigmentation inhibitory activities were higher for both plants in
the dry than the wet season, The outcome of this study therefore becomes an added value
to existing data on Aspilia africana (Compositae) and Melanthera scande. It also showed
the best possible time for harvesting the plants for ethnomedicinal applications most
especially in terms of their antioxidants and tyrosinase enzyme skin depigmentation
activities which can possibly serve as raw materials for cosmetics product formulation.

Introduction

coronary heart, inflammation, stroke, diabetes mellitus and cancer
are often associated with the presence of free radicals and reactive

Medicinal plants are cheap sources of antioxidants with the

oxygenspeciesinthebody systems|[2,3]. Thehealthimplicationsand

ability to scavenge free radicals, thereby mitigating body exposure
to cellular oxidative stress disorders [1]. Free radicals have gained
importance in clinical medicine and biological science because
of their logical consequences and health implications. Diverse
chronic physiological disorders (e.g. skin hyperpigmentation)

and degenerative heart related diseases such as early skin aging,

deleterious effects of free radicals as well as other oxidizing agents
have been shown to rescind by plants containing phytochemicals
such as flavanol, glycosides flavonoids, flavonol and phenolics [4-
6]. The free radical scavenging capacity and antioxidant properties
of medicinal plants depend largely on their phytochemical
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constituents while the potential use of plants with these properties
for treating human ailments and oxidative stress related diseases
have been reported in past and recent literatures [1], [7-9]. Some
medicinal plants characterized with antioxidant properties have
been shown to inhold enzymes inhibition properties. For instance,
strong alpha amylase and alpha glucosidase inhibition activities
of Triclisia subcordata Oliv was documented [1]. In another study,
Hanh et al. showed the Inhibition activity of some Vietnamese folk
plants which were aimed to be used in skin-whitening cosmetics
[10]. A recent research showed that fermented South African
Rooibos (Aspalathus linearis) has significant inhibitory effect on
the enzyme tyrosinase present in the skin and they concluded
that the plant may be essential in solving problems relating to skin
hyperpigmentation [6]. Tyrosinase is a copper-containing enzyme
which catalyzes the first two stages of melanin formation [11]. Over
accumulation of melanin in the skin result in undesirable dark
macromolecular pigment called skin hyperpigmentation [12]. The
search for effective and efficient source of natural antioxidants, that
can protect the human body from oxidative damage and retard the
progress of many chronic oxidative stress related diseases with
high safety margins, has therefore focused on the use of plant.

Plants like Aspilia africana (Compositae) and Melanthera
scanden are one of medicinal plants considered of great biological
importance. Aspilia africana (Compositae) is a semi- woody herb
from a perennial woody root that grows up to 2 meters high and
widely distributed across tropical Africa including Nigeria [13].
Melanthera scanden is a scandent or scrambling herb of waste
thickets, commonly dispersed in the forested areas and extending
widely across tropical Africa. The plant is often confused with
Aspilia africana and has similar medicinal uses. It is known to
provide forage for all stock in thicket edges around villages. On the
other hand, both Aspilia africana (Compositae) and Melanthera
scanden are fast-growing weeds of cultivation becoming
troublesome in the southern Nigeria and in the western Cameroon
where there are deemed a pest on oil-palm plantations. With
haemostatic preparations they are used on cuts and wounds [14].
They are said to possess the ability to draw up exudations from
open sores and promote healing as well as curbing inflammation
[15,16]. Antidiabietic, antimicrobial, antioxidant, hypolipidemic,
anti-inflammatory and antiplasmodial activities of the plants have
been reported [14] [17-20]. The present study therefore focus on
the comparative impact of seasonal variation on the medicinal
properties (antityrosinase activity, antioxidant capacities and
phytochemical constituents) of Aspilia africana (Compositae) and
Melanthera scanden with an insight of providing clues to further
aid the ethnomedicinal and ethnopharmacological applications of
the plants.

Materials and Methods
Materials

Chemicals and Reagent: The Standards (purity > 99.0%)
used for antioxidant, anti-tyrosinase assays and inhibition of Fe (1I)
induced lipid peroxidation, such as gallic and kojic acids, as well
as other reagents were secured from Sigma-Aldrich, Inc. (St. Louis,
MO, USA).

Methods

Samples Collection And Preparation : The aerial parts
(weighing 100 g each) of M. scandense and A. Africana were sourced
from a natural habitat in Ureje area (7.6175° N, 5.2573° E) of Ado-
Ekiti, Ekiti State Nigeria between January and October, 2019. The
plants were identified by the Herbarium Curator at the Department
of Plant Science and Biotechnology, Ekiti State University, Ado-EKkiti,
Nigeria, where a voucher specimen number UHAE2018/029 and
UHAE2018/030 were respectively assigned to the M. scandense
and A. Africana. The obtained plant materials were air dried at
room temperature for three weeks, crushed separately using pestle
and mortar. Thereafter, the samples were each pulverized by an
electric blender into a homogenized powder, weighed and stored in
different airtight sterile sample bottles pending analysis.

Extraction: The powdered materials were each extracted with
methanol. Approximately 75 g each of the powdered materials was
soaked in 1500 mL of the solvent in different vials for 72 hours.
Each extract was filtered and concentrated at 45°C using rotary
evaporator. The extracts were stored in different air tight sample
vials pending analysis.

Quantitative Analysis of Phytochemicals
A. Total Polyphenol

The total polyphenolic content of the plants extract was
determined using the Folin-Ciocalteu method as described with
little modification [1]. Folin-Ciocalteu reagent and Distilled water
were added to a 125uL of each solvent extract. Each mixture
was allowed to stand for 10 min before the addition of sodium
carbonate solution (7.0 % w/v). The resultant mixture was allowed
to stand for 120 min; absorbance was thereafter read at 760 nm on
a SpectrumLab70 Spectrophotometer. A gallic acid standard curve
was obtained for the calculation of polyphenolic content and the
result was expressed in terms of gallic acid in mg/mL of extract. The
experiment was carried out in triplicate.

B. Determination of Flavanol

The Flavanol

in accordance to a previously described

content of each extract was determined
[21]. A 0.05%

Copyright@ Olugbenga Kayode Popoola | Biomed ] Sci & Tech Res | BJSTR. MS.ID.005097.

24174


http://dx.doi.org/10.26717/BJSTR.2020.31.005097

Volume 31- Issue 3

DOI: 10.26717/BJSTR.2020.31.005097

4-dimethylaminocinnamaldehyde (DMACA) solution (25 mL) was
added to 50 mg of each solvent extract. Each mixture was allowed
to stand for 30 min; absorbance was read at 640 nm. The result was
expressed in terms of catechin equivalents in mg CE/g of extract.
The determination was carried out in triplicate.

C. Determination of Flavonol

The flavonol content of the samples was determined by
adopting the method described [22]. 2 mL of AICI, prepared in
ethanol and 3 mL of 50 g/L sodium acetate solution were added to
2 mL of each extracted sample in test tubes and vortex mixed. The
mixture was incubated for three hours (3 hrs.) at 20°C; thereafter,
series of stock solution of 20, 40, 60, 80, and 100 pg/mL were
prepared. The absorbance was measured at 440 nm against blank
at 593 nm using a SpectrumLab70 spectrophotometer. The total
flavonol content was calculated in terms of quercetin equivalent in
mg QE/mL of sample from the calibration curve. The experiment
was carried out in triplicate.

Total Antioxidant Capacities

D. Trolox-Equivalent Antioxidant Capacity (TEAC)
Assay: The trolox-equivalent antioxidant capacity (TEAC) assay
was carried out according to the spectrophotometric method
described [23]. TEAC reagent was added to 25 mg of each solvent
extract. The mixture was incubated for 30 min. The TEAC value
was determined by measuring the absorbance at 734 nm on a
plate spectrometer (Multiskan, Thermo Electron Corporation). The
result was expressed in terms of trolox equivalents in mM TE/g of
extract following an obtained calibration curve.

E. Ferric Reducing Antioxidants Potential (FRAP) Assay:
The ferric reducing antioxidant power (FRAP) was performed
according to the spectrophotometric methods described with little
modification [24]. A 30 mL FRAP solution was added to 10 mg/mL
of each extracted sample in test tubes and incubated at 37 °C for
30 minutes alongside prepared blank samples. The absorbance of
the samples was determined against blank at 593 nm on a plate
spectrometer (Multiskan, Thermo Electron Corporation). A Series
of stock solution: 20, 40, 60, 80, and 100 ug/mL was prepared and
using aqueous solution of FeSO,.7H,0 as standard curve.

F. Fe (II)-Induced microsomal lipid peroxidation (LPO)
assay: LPO was measured following the method described with
some modifications [25]. The extracts and positive controls were
prepared by incubating a mixture of 50 pL anti-oxidative solutions
corresponding to the extracts or the positive controls and 300
pL microsomes at 37 °C for 30 min in a shaking water bath. 100
uL of FeSO,-solution and KCl-buffer were thereafter added to the
mixture. The mixtures were then incubated at 37°C for 1 hour in
a shaking water bath. After the incubation, 1 mL TCA reagent was
added to the tube containing each extract mixture, vortex mixed
and centrifuged at 2000 rpm for 15 min. After centrifugation, the

supernatants were decanted whereof 1 mL of each supernatant
was removed and added to new test tubes containing 1 mL 0.67 %
TBA solution. The samples were further vortexed and heated for 20
min at 90°C in a water-bath. Absorbance of the samples and control
was measured at 532nm. The percentage inhibition was measured
according to Equation (I), while the reported and IC,, value was
calculated from the plot of percentage anti-lipid peroxidation
activities against concentration in

Seinhibition Acontrol — Asample

Acontrol

Tyrosinase Enzyme Assay: A previous method described was
adopted with slight modification [26]. Each extract was assayed
for tyrosinase inhibition by measuring its effect on tyrosinase
activity in a 96-well reader. The reaction was carried out at room
temperature. The reaction mixture of 30 pL potassium phosphate
buffer (50 Mm, pH 6.8) and 343 units/mL mushroom tyrosinase
and 110 pL. L-tyrosine 2 mM was pre-incubated for 15 mins before
adding L-tyrosine. Then the mixture was further incubated for 15
mins before measuring the absorbance at 490 nm. The reaction
mixture without L-tyrosine was used as blank while the reaction
mixture with the corresponding solvents (without plant material)
was used as control. Kojic acid was served as the positive control.
The percentage inhibition of tyrosinase was calculated according to
Equation (I1I) and IC50 value (pg/mL) was calculated from the plot
of percentage inhibition of tyrosinase against concentration.

_(4-B)-(C-D)

Tyrosin aseinhibition(%) = (A-B) X100............... n

A = Absorbance of control with enzyme;

B=Absorbance of the control without enzyme;

C = Absorbance of sample with enzyme;

D = Absorbance of sample without enzyme.
Statistical Analysis

The data presented in all the experiments are means + SD
obtained for all in vitro experiments in triplicate. FRAP, phenolics,
TEAC, flavanol, flavonoids and flavonol values were determined
using their respective templates, while the results of tyrosinase
enzyme inhibitory and Fe (II)-induced lipid peroxidation assays
were expressed as percentage inhibitions + SD.

Results and Discussion

Table 1 of this report contained the quantitative constituents
of the phytochemical compounds of the various M. scandens and
A. Africana collected at different seasons. It is well known that
plants contained active phytochemicals that are responsible for
their medicinal properties [7-9] [27,28]. The amount and type
of bioactive compounds present in plants are dictated by factors
which include: chemical profile of the soil, nature of the plant,
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and environment in which the plants grow as well as seasonal
variation of the plant’s environment. The present study investigates
quantitatively the presence of flavanol, flavonol and phenolics in
the aerial parts of Aspilia africana (Compositae) and Melanthera
scanden as well as the impact of seasonal variation on their relative
abundance in the plants. The phenolic content of the Melanthera
scanden ranged between 179.73 + 0.20 mg GAE/mL in the month
of July to 222.04 + 1.58 mg GAE/mL in October while that of Aspilia
Africana ranged between 119.20 + 0.09 and 137.93 + 0.14 mg GAE/

mL in same months as shown in Table 1. The phenolic content of
both plants was highest in October and lowest in July with variation
observed for all the months. Flavanol (35.79 + 2.90 mg CE/g) and
flavonol (20.56 + 2.98 mg QE/mL) showed higher concentration
in the dry period (October) that the wet periods. This implies that
the phytochemicals were more concentrated in the plants during
dry season than raining season, while differences in results of each
sampling period showed that concentration of the phytochemical

varies and changes with season.

Table 1: Phytochemical Constituents of M. scandens and A. Africana found in Nigeria.

Plant Season Phenolic (mg GAE/mL) Flavanol (mg CE/g) Flavonol (mg QE/mL)
January 215.84+0.54 30.69 + 2.54 19.12+0.81
April 185.98 +0.53 27.73 £ 0.65 17.61+£7.41
Melanthera scandens
July 179.73+0.20 26.39+2.91 17.29+3.98
October 222.04+1.58 35.79+2.90 20.56 +2.98
January 123.14+0.79 51.58 +2.42 34.16+2.98
April 120.94+0.78 41.88+1.56 32.29+0.24
Aspilia africana
July 119.20+0.09 34.82+4.43 31.62+0.19
October 137.93+0.14 55.59+1.57 35.88+3.93

In Table 2, we reported the total antioxidant capacities of the
methanolicextracts of M. scandens and A. Africana collected between
January and October, 2018 in Nigeria. The presence and abundance
of the evaluated phytochemicals in Aspilia africana (Compositae)
and Melanthera scanden showed that the plant materials may be
used as natural antioxidants that could exert protective effects
against diseases like cancer, liver diseases, cardiovascular disease
and disorders skin hyperpigmentation. Free radical scavenging
activities of the plants were further investigated to ascertain their
antioxidant properties in support of previously reported literatures
and to know how these properties change with season. The results
of this study (Table 2) showed good antioxidant activities of the
plant materials. The FRAP value of the Melanthera scanden was
highest in October (458.49 + 0.59 mg/100 mL) and lowest in July
(321.28+9.88 mg/100 mL). Similarly for Aspilia Africana, FRAP was
found maximum in October and minimum in July with the values of
151.72 + 1.25 and 110.79 + 3.82 mg/100 mL respectively; relative
values were also recorded for January and April respectively.
Evaluation of the TEAC of both plant materials showed similar trend
in activity variation with season; while October possess the highest
values, July had the lowest values (Table 2). These results may be
justified by concentration values of the evaluated phytochemicals;
such that the higher the concentration of the phytochemicals in the
plant, the higher the antioxidant capacities of the plants tend to be
and vice versa. This trend was also observed in the works reported
[1]. Overall, the results this study thus confirm the potency of the
plant materials to scavenge free radicals, while the properties also

vary with season.

Table 2: Total Antioxidant Capacities M. scandens and A. Africana.

Plant Season TEAC (nM TE/g) | FRAP (mg/100 mL)
January 405.22 +3.27 455.28 + 2.04
Melanthera April 311.84 £7.82 431.49 +13.32
scandens July 237.31+3.34 321.28£9.88
October 620.99 £ 5.45 458.49 + 0.59
January 722.86 * 2.69 120.01 + 0.69
Aspilia afi- April 711.11£0.71 12443 £1.18
cana July 699.90 £ 1.42 110.79 + 3.82
October 779.94 + 3.38 151.72 +1.25

In Table 3, we have the half maxima inhibitory activities of
both M. scandens and A. Africana on the factor of Iron-II induced
anti-lipid peroxidation and skin pigments formation under various
seasons. Further, the plant materials were investigated for their iron
(IN)-induced lipid peroxidation inhibitory activities. The results of
this study showed variations in the activities of the plant materials
to inhibit peroxidation of lipids with seasons. Here, both plants of
interest showed better performance when harvested in the dry
than the raining season. The optimum performance efficiency and
inhibition activities reached the values of 123.00 and 86.25 ng/
mL in January for the Melanthera scanden and Aspilia africana
(Compositae) respectively (Table 3). When harvested in July, both
plants showed weakest LPO inhibition potentials. All months
and seasons possess varying degree of impacts on the anti-lipid
peroxidation activities of the plants materials. In like manner, skin
depigmentation activities were observed for both plants. The plant
materials were able to inhibit tryosinase, the enzyme responsible
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for skin pigmentation. The antityrosinase activities of the plant
materials were found to be higher in the dry season (January)
than in the other sampling periods with the respective values of
53.00 pg/mL and 54.75 pg/mL for M. scandens and A. Africana
respectively. Inhibition activity values of 144.88 and 137.00 ug/mL
were recorded respectively for the Melanthera scanden respectively
and Aspilia africana (Compositae) in July; while the values of 54.75
and 86.25 pug/mL were each recorded in January for the Melanthera
scanden and Aspilia africana (Compositae) as shown in Table 3.
The Melanthera scanden plant material showed better though mild
inhibition activity of the LPO and LYR when compared with their
counterpart gallic acid and acid kojic acid used as control in these
experiments. Overall, this study showed that the plant materials
possess both anti-lipid peroxidation activities and tyrosinase
inhibition activities which are dependent on the time of harvest.
Thus, the presence of different biologically active compounds in the
plant materials is accountable for their LPO and enzyme inhibition
activities. In line with this study are previous works reported [27,
29, 30].

Table 3: IC,, of Fe-II induced Lipid Peroxidation and Skin
Pigmentation Inhibitory Activities.

Plant Season LPO (pg/mL) TYR (png/mL)

January 123.00 53.00
Melanthera April 149.25 81.88
scandens July 150.01 144.88
October 151.00 89.750
January 86.25 54.750
Aspilia afvicana April 114.25 68.750
July 133.50 137.00
October 107.25 77.50

Gallic acid - 19.50 NA
Kojic acid - NA 12.25

Conclusion

In support of previous studies, the present study has confirmed
the presence of phenolics, flavanol and flavonol in the evaluated
Aspilia africana (Compositae) and Melanthera scanden. These
bioactive phytochemicals are responsible for the antioxidant
activities, anti-lipid peroxidation, and tyrosinase inhibition activity
of the plant materials. The outcome of this research further
showed that the concentrations of the phytochemicals varied with
season. The phytochemical are more abundant in the dry season
than in the wet season. The antioxidant activities of both plant
materials were concentration dependent and correlation was
observed between the antioxidant activities of the plant materials
and the concentration of their evaluated phytochemicals. The
plant materials also demonstrated mild anti-lipid peroxidation
and inhibition activities against the formation of pigments on
the surface of the skin when compared to those of the controls.

The outcome of this study becomes an added value to existing
data on Aspilia africana (Compositae) and Melanthera scande as
it showed the best possible time for harvesting of the plants for
ethnomedicinal applications most especially in terms of their
antioxidants and enzyme inhibition activities. The novelty of this
study confirms the application of the plants for problem solving
involving hyperpigmentation.
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