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The use of herbal plants in recent years have increased tremendously owing to their
user-friendliness, accessibility, and affordability. In this study, the plant species Combretum
molle and Acacia mearnsii were phytochemical screened for the existence of active organic
compounds, the content of total phenols, flavonoids and antioxidants using different solvents
were investigated. The functional groups existing in the plants extracts were identified using
FT-IR. The total phenol contents varied from 53.74 = 5 - 97.29 * 3 GAE mg/g and 53.74 *
7 — 98.58 = 2 GAE mg/g in the extraction powders for C. molle and A. mearnsii. In C. molle,
the content of total flavonoids ranged from 76.90 * 2 — 114.54 * 0.18 QE mg/g, while 89.40 +
3 - 105.45 * 0.15 QE mg/g was found in A. mearnsii. The radical scavenging activities of the
solvent extracts against DPPH and the controls revealed that acetone extract of C. molle displayed
99.64% DPPH inhibition, while A. mearnsii showed a maximum activity of 85.53% at 5 ug/ml.
The antimicrobial activity of the two plant species was evaluated using diffusion disk and broth
dilution methods. The activity by broth dilution of ethanol, methanol and acetone extracts of C.
molle exhibited MIC values (39.06 and 78.13 mg/uL) against P aeruginosa and E. coli strains
respectively, while ethanol and chloroform extracts of A. mearnsii showed (39.06 and 78.13
mg/uL) against P aeruginosa and E. faecalis respectively. Results from this study showed that
the leave extracts constitute healthy supplements with antioxidant and antibacterial potentials
that could be useful in traditional medicine for the treatment of numerous infectious ailments.

Keywords: Combretum molle; Acacia Mearnsii; Folk medicine;
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Herbal medication is the utmost common
form of medication used by large populace in
the world, particularly people who cannot afford
luxurious medications or have no direct access to
good health care facilities some of the rural areas.
Hence, it forms the foundation of all medication,

the mother of all medication in use today. Medicinal
plants exploited as traditional remedy alongside
their therapeutic potential is well documented'~.
From previous studies, many African plants have
demonstrated good antimicrobial activities against
both gram-negative and gram-positive Multiple
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Drug Resistance (MDR) bacteria®. Interestingly,
numerous plant species have been used for the
treatment or served as a prophylaxis against several
forms of both communicable and non-infectious
diseases in South African traditional medicine*”.
Species of the genus Combretum molle
and Acacia mearnsii are some of the medicinal
plants that are rich in natural bioactive compounds
with protective or disease preventive properties
such as primary and secondary metabolites. Such
secondary metabolites include alkaloids, steroids,
coumarins, essential oils, flavonoids, terpenoids,
and anthraquinones'*3%. These compounds
are known to possess wide-ranging spectrum
of biological potentials including anticancer,
anti-inflammatory, antiprotozoal, antibacterial,
anthelmintic, analgesic, antimycobacterial,
antifungal and antioxidant'”°. C. molle and A.
mearnsii indicate the availability of secondary
metabolites having diverse activities in the
plants. The different parts of these plant species
have also been used for hookworm, fever, snake
bite, menstrual disorders, leprosy, stomach
pains, general body swelling and abortion, anti-
inflammation, hypertension, and diarrhea, they also
possess antibacterial and antioxidant properties®’.
Anthelmintic activity in lambs disease-ridden
with Haemonchus contortus by faecal egg count
reduction test have been exhibited by aqueous
methanol extract from the stem-barks *°.
Medicinal plant extracts contain lot
of flavonoids, alkaloids, starch, proteins, sugar,
phenols, antioxidant molecules, quinones, non-
soluble compounds like condensed tannins,
lignin’s, and cell-wall bound hydroxycinnamic
acids which all bearing the important compounds
such as hydroxyl and carbonyl'. Phenolics are of
importance owing to their wide range of ecological
effects from organisms to ecosystem level'®!.
Their most significant characteristic is their
involvement in redox reactions and neutralization
of active oxygen species'?. Their free radicals
scavenging abilities owing to the hydroxyl group
highlights their significance. This contribute
directly to their antioxidant action. The phenolic
oxidants also provide for their anti-inflammatory,
antimicrobial, spasmolytic and neuroprotective
actions'*!'*!15. The World Health Organization
(WHO) approximates that about 80% of the
unindustrialized nations population uses herbs for
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some aspect of therapeutic purposes and ailment
control traditional medicine®'c.

Free radicals and active oxygen species
cause oxidation which contributes to additional
one hundred syndromes in humans as well as
cell damage, ischemia, reperfusion injury of
many tissues, atherosclerosis, gastritis, central
nervous system injury, arthritis, cancer and
AIDS"*8. Antioxidants are constituents that are
found in plants possessing free radical chain
reaction breaking properties'®!'”. Antioxidant
are classified as enzymatic and non-enzymatic.
Naturally occurring antioxidants (obtained from
plants) such as ascorbic acid, carotenoids, and
phenolic compounds are of great benefit and
more effective than the synthetic'*'”. Their use
doesn’t persuade side effects, while synthetic (or
artificial) antioxidants have been found to possess
genotoxic effects''. They are known to inhibit
lipid peroxidation, to scavenge free radicals and
active oxygen species®'s.

In this study, the plant species of C. molle
and 4. mearnsii were phytochemically screened
for the presence of active organic compounds,
the content of total phenols, flavonoids and
antioxidants using different solvent extracts were
investigated. The functional groups existing in the
medicinal plant extracts were documented using
FT-IR.

MATERIALS AND METHOD

Methanol (99.5%), Acetone (99.8%),
Ethanol, Chloroform, Acetone (99.8%),
2.2-diphenyl-1-picrylhydrazyl (DPPH), Quercetin
(95.5%), Folin-Ciocalteu reagent, Sodium
Carbonate, Gallic acid (97.5%), Aluminum chloride
(AICL) (97%), Ascorbic acid (99.5%), Vanillin,
Ethyl acetate, p-iodonitrotetrazolium chloride
(INT), Sulphuric acid were obtained from Aldrich-
Sigma and Merck (Johannesburg, South Africa).
Muller-Hinton Agar (MHA), Muller-Hinton broth
(MHB), Malt-Extraction broth (MEB), Malt-
Extraction Agar (MEA), Neomycin, Amphotericin,
were analytical grade, and were purchased from
Neogene. Pseudomonas aeruginosa, Escherichia
coli, Staphylococcus aureus, Candida albicans, and
Enterococcus faecalis were obtained from Anatech.
Combretum molle and Acacia mearnsii plant leaves
were collected at Vaal University of Technology,
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Vanderbijlpark Campus in the province of Gauteng,
South Africa.

The leaves of (C. molle and A. mearnsii)
collected were washed with running water; air
dried and crushed to a fine dust with a laboratory
blender. The plant powder material was stored in a
sample container at room temperature in the dark
for additional examination. The plant material (2.0
g) was transferred to four different beakers and 200
ml of solvents with various polarities (chloroform,
methanol, acetone and water/ ethanol) was added to
each beaker, respectively, and stored in a dark place
at room temperature. After 24 h, infusions were
sieved through Whatman No. 1 sieve paper and
the deposit was re-extracted with equal capacity of
solvents to ensure maximum extraction of organic
compounds. After 24 h the procedure was repeated,
and the combined supernatants evaporated to
dryness under fume hood. The obtained dry
materials were kept in sample vials and stored in
the refrigerator for the characterization of phenols,
flavonoids, and antioxidant.

The crude methanolic extract of the two
plants was re-dissolved in methanol. Few drops
of each extract (C. molle and A. mearnsii) were
spotted on the line near the bottom of Thin Layer
Chromatography (TLC) plates. The TLC plate
was then placed on a shallow pool of different
mobile solvent systems: ethyl acetate: methanol:
water (EMW, 30:4.05:3, v/v/v)'“? in a developing
chamber such that only the bottom of the plate is in
the liquid and the chamber was closed. The plate
was removed from the developing chamber, air
dried and squirted with the vanillin-sulphuric acid
reagent (0.1 g vanillin, 1 ml sulphuric acid, 28 ml
methanol) for the discovery of higher alcohols,
phenols, essential oils, and steroids. The plate was
air dried again then heated in oven at 105 °C for
5 - 10 min. The process was repeated again but this
time instead of using vanillin spray, DPPH was
used. The plate was sprayed with DPPH spray (0.1
g of DPPH in 100 ml of methanol), heated at 105 °C
until the colour of chromatograms were optimally
developed. The presence of antioxidant ingredients
was distinguished by the colour change. The DPPH
radical scavenging potentials of the plant samples
were also enumerated spectrophotometrically at
wavelength of 517 nm (T80+, PG Instruments Ltd)
following standard method*'¢.
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The phenols concentration in plant extracts
was determined by means of Folin-Ciocalteu
reagent method*?°. Concentration of 1 mg/ml for
the methanolic solution of each plant extracts used
for the analysis. The reaction blend was ready by
mixing 1 ml of (0.1 mg/ml) phenolic solution of
the extract, 1.5 ml of Folin-Ciocalteu reagent, and
1.5 ml of sodium carbonate (0.05 mg/ml). The
sample was vortexed and thereafter hatched for 1
h at room temperature, in the dark. The absorbance
of entirely test samples was measured using UV-
spectrophotometer at continuous wavelength
750 nm (T80+, PG Instruments Ltd). Samples
preparation were carried out in triplicate for each
analysis, then after, the mean value of absorbance
was estimated. The standard curve of Gallic acid
solution was prepared by dissolving 3 mg of Gallic
acid in methanol (10 ml) to produce a concentration
of 300 mg/l. The calibration curve was prepared
using a working concentration of 0, 10, 20, 30, 50,
80, and 100 mg/L in methanol. The concentration
of phenols was read from the calibration curve and
articulated in terms of Gallic acid equivalent (mg
of GAE/g of plant materials). The obtained results
were stated as mean values + standard deviation
(mean + SD), n = 3.

Aluminum chloride colorimetric technique
was utilized for determining the concentration of
flavonoids in plant extracts**‘. The concentration
(0.1 mg/ml) of plant extract solution was used for
each plant in the analysis. The 3 ml of the sample
was mixed with 0.2 ml of 10 % aluminum chloride
(0.25 into 10 ml), 5.6 ml of distilled water, and
0.2 ml of 1 M potassium acetate. The samples
were vortexed and thereafter incubated for 30
min at room temperature. The absorbance of the
reaction mixtures was measured at 420 nm (T80+,
PG Instruments Ltd). Samples preparation were
carried out in triplicate for each analysis, then after,
the mean value of absorbance was estimated. The
standardization curve was obtained following the
preparation of quercetin solution at concentrations
0 to 100 mg/l in methanol. The concentration of
flavonoids was determined from the standardization
curve and expressed by quercetin equivalent (mg of
QE/g of extract). The obtained results were stated
as mean values =+ standard deviation (mean = SD),
n=3.

The capability of the plant extract to
eliminate 2,2-diphenyl-1-picrylhydrazyl (DPPH)
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radicals was measured by adopting standard
technique with the appropriate modification®'¢2!,
The stock solution of species extracts was prepared
for each solvent to attain the concentration of
100 ppm. The stock solution was used to prepare
the working solution to attain (0.1, 0.2, 0.3,
0.4, 0.5 mg/ml) concentrations in a 50 ml flask.
Working concentrations (3 ml) of plant extracts
were vortexed with 3 ml of DPPH (2 mg/100 ml
CH,OH). Ascorbic acid and Gallic acid (Sigma-—
Aldrich, South Africa), was employed as the
positive control. The incubation of the mixtures
was carried out for 30 min at room temperature
together with the standards in a dark place. The
absorbance was recorded at 517 nm by means
of spectrophotometer (T80+, PG Instruments
Ltd). The control sample contained entirely
the components except the extract. Percentage
inhibition was estimated from % inhibition =
Scavenged DPPH % = [(A,— Al) / A;] x 100%
where, A is the control absorbance, A is the extract
absorbance, whilst IC,; values were obtained
from the % inhibition versus concentration plot,
by means of a non-linear regression algorithm.
The obtained results were stated as mean values +
standard deviation (mean = SD), n = 3.

The antimicrobial study of the C. Molle
and 4. Mearnsii extracts was carried out by testing
these against Gram (+ve) bacteria (S. aureus and E.
Jaecalis), Gram (-ve) bacteria (P. aeruginosa and E.
coli) and fungal (C. albicans). The disk diffusion
technique was first used for the antimicrobial
activity screening, followed by Minimal Inhibitory
Concentration method, while Neomycin served as
a positive control for bacterial and Amphotericin
for fungi.

Maintenance of the stock cultures was
observed at 4 °C on slopes of nutrient agar. Active
cultures (S. aureus, E. coli, C. albicans, E. faecalis,
and P, aeruginosa) for the test were made ready by
the transfer of a loop full of cells from the standard
cultures to a flask containing a Muller-Hinton
broth (MHB), Muller-Hinton Agar (MHA), and
incubation at 37 °C for 24 h. Disk diffusion pates
for bacterial test were prepared by weighing 10 g
of Malt-Extraction Agar (MEA) into 500 ml flask
and addition of 200 ml distilled water was. The
solute was dissolved using a microwave, thereafter
autoclaved was cooled to room temperature for 1
h. The plates were prepared by transferring the
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molten media (15 ml) into a sterile disk plates
under sterilised fume hood. Disk diffusion plates
for fungal test follows same process but 7.6 g of
Muller-Hinton Agar (MHA) was used in place of
Malt-Extraction Agar. The disk plates were left for
10 min. to solidify. Uniformly swabbed inoculum
suspension was allowed to set for 5 min. A well of
6 mm was created on a disk and 50 uL (0.06 mg/L)
of the samples each was added. The samples were
permitted to diffuse for 5 min., then incubated at 37
°C for 24 h. In general, antimicrobial agent diffuses
into agar during the incubation period and prevents
the growth of the test microorganisms, and the
diameter of their inhibition zones are measured.
Minimum inhibitory concentration (MIC)
of the plant agents were assessed using the micro
dilution bioassay as described®'®. Overnight
cultures (incubated at 37 !) of S. aureus, E. coli,
C. albicans, E. faecalis, and P. aeruginosa strains
were each diluted with sterile Mueller-Hinton broth
(MHB) to attain a final inoculum of H” 10¢ CFU/
ml. 60 mg of plant extracts were each dissolved
in 3 ml of 0.17% ethanol solution to achieve a
concentration of 20.0 mg/ml. 100 microliters of
each solution was diluted serially in two-fold
with sterilized Mueller-Hinton broth in a 96-well
microliter plate for individual bacterial strains.
Neomycin (20 mg/ml) was two-fold diluted as
the positive control, while distilled water was
applied as negative control. 100 microliters of
each bacterial culture were added to individual
well. Growth of bacterial was observed via the
addition of 0.2 mg/ml p-iodonitrotetrazolium
chloride (50 pl), followed by plates coverage
and incubation at 37 ! for 24 h. Subsequently, the
colorless tetrazolium salt was biologically reduced
to ared product owing to the existence of energetic
organisms. The MIC values were determined as
the concentration in the last wells with no colour
alteration detected. In the wells, bacterial growth
was designated by a reddish-pink colour. Two
replicates per assay was carried out for this assay.

RESULTS AND DISCUSSION

The functional groups of Combretum
molle and Acacia mearnsii have been identified
using Fourier Transform Infrared spectroscopy
(Figure 1). The vibrations include v(C=C) which is
observed at 1594 cm-1, stretching vibration of the
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phenolic v(C-O) observed at 1012 cm-1, v(C=0)
at 1705 cm-1, while 2915 cm-1 corresponding to
symmetric and asymmetric aliphatic v(CH,/CH,)
and v(O-H) showed a broadband at 3228 cm-1,
an indication of the hydroxyl group of the C.
molle extracts. Similar vibrations were observed
in A. mearnsii at 1605 cm-1, 1015 cm-1, 1696
cm-1, 2994 cm-1, 2918 cm-1 and 3280 cm-1
corresponding to v(C=C), stretching vibration of
the phenolic v(C-O), v(C=0), v(CH2/CH3) and a
strong broad band v(O-H) respectively (Table 1).
Following the above identifications, C. molle and
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Acacia mearnsii can be said to contain phenols,
flavonoids, antioxidants, tannins, etc.2%°,

The mobile phase systems used for this
study was the ethyl acetate/water/methanol (EWM,
30:3:4.05). The phase showed a good separation
(Figure 2). The TLC plates developed was squirted
with vanillin-sulphuric acid reagent and heated at
105 °C in order to allow for colour development
indicating the presence of chemical constituents
in the plant extracts. Visualization of the separated
compounds was accomplished by natural colour in
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Fig. 1. FT-IR spectra of Combretum molle (a) and Acacia mearnsii (b)

Fig. 2. TLC separation of components of Combretum
molle (a) and Acacia mearnsii (b) methanolic plant
extracts

hours of daylight or by fluorescent quenching on
254 nm or 366 nm>'%1°,

The characteristic blue and green
fluorescence indicates the existence of flavonoids
while yellow colour after spraying with DPPH
indicates the antioxidant capabilities of the test

Table 1. Functional groups present in leave extracts of
Combretum molle and Acacia mearnsii

Functional groups Wavenumber (cm™")

of interest Combretum Acacia
mole (a) mearnsii (b)
v(O-H) 3228 3280
v(CH,/CH,) 2915 2994,2918
v(C=0) 1705 1696
v(C=C) 1594 1605
v(C-0) 1012 1015
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samples'®*2. Also, stilbenes are indicated by bright
red to dark pink colour, while proanthocyanins
is pink ion colour*'®"®, C. molle and A. mearnsii
demonstrated various characteristic colour of
the compounds of interest and confirmed the
presence of phenols, flavonoids and antioxidant
capabilities, respectively. Masoko and Eloff*
observed that acetone and methanol constituents
of some South African species exhibited good
scavenging activities afterward spraying the TLC
chromatogram with 2,2-diphenyl-1-picrylhydrazyl
(DPPH). Flavonoids are known to possess
pharmacological and biochemical effects including
antiviral, anti-inflammatory, diuretic, anti-allergic,
and antispasmodic'*”.
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According to literature, presence of
phenolic compounds is responsible for the
antioxidant activity of plants'°. The plant
constituent samples with flavonoids and phenolic
compounds possess biological potentials
including antiatherosclerosis, endothelial function
improvement, and protection of the cardiovascular
alongside the angiogenesis inhibition and cell
antiproliferation potentials'*'*!. The biological
activities of flavonoid compounds are connected
to their antioxidant activity as suggested by some
evidence. Also, bioactive iavonoids have also
been investigated for potent anti-viral, anti-fungal,
and anti-bacterial activity'*'7. Phytochemicals
such as tannins and saponins possess reported

Table 2. Total phenol and flavonoid contents in
Combretum molle and Acacia mearnsii

Plant name Extracts Total Phenolic Total Flavonoids
(mg GAE/g) (mg QE/g)
Combretum mole Chloroform 89.87 +2.0 89.68 + 1.0
Methanol 84.07+3.0 11454+ 0.2
Acetone 97.29+5.0 103.40£0.2
Water 53.74+3.0 76.90 £2.0
Acacia mearnsii Chloroform 53.74+7.0 89.40 + 3.0
Methanol 89.87+3.0 95.93+0.9
Acetone 98.58 +£2.0 105.45+£0.2
Water 96.65+ 3.0 90.24+1.0

Calibration curve for Total Phenolic
Content determination

y =0.0031x+0.0424
R?=0.9967

Absorbance (a.u)

Concentration (pg/ml)

Calibration curve for Total Flavonoids
Content determination

y = 0.0072x+0.023
R*=0.9976

Absorbance (a.u)

Concentration (pg/ml)

Fig. 3. Total phenolic calibration curve articulated as mg of Gallic acid/g of the dry sample; (B) Total flavonoids

calibration curve expressed as Quercetin/g of dry sample
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anti-inflammatory effects, cholesterol lowering,
allelopathic, and anticancer properties"*¢.

In this report, phenolic and flavonoids
compounds total content in C. molle and A.
mearnsii were investigated to estimate their
antioxidant activity. The phenolic content of C.
molle and A. mearnsii plants was determined
using Folin-Ciocalteu reagent also known as
Gallic Acid Equivalence technique and therefore
Gallic acid served as the reference material for
the determination of phenols. The results obtained

were expressed as mg Gallic acid Equivalents
(GAE) per gram of plant material. Aluminum
chloride colorimetric technique was utilized for
the assessment of flavonoids and quercetin was
used as a reference because they are natural
flavonoids that are found abundantly in plants.
This is expressed as Quercetin Equivalence QE
method. The relationship of total flavonoid and
phenol contents with antioxidant activities have
been previously reported®'*!¢19,

% DPPH scavenging activities of methanol extract of Combretum
molfe extract
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Fig. 4a. DPPH scavenging capabilities of methanol extract of C. molle

% DPPH scavenging activities of methanol extract of Acacia
mearnsii
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Fig. 4b. DPPH scavenging capabilities of methanol extract of A. mearnsii
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The crude plant extracts of both C.
molle and A. mearnsii were tested for the total
concentration of phenols using solvents with
different polarities. Calibration of instrument was
ascertained, and the calibration curve for phenols
obtained using the standard curve equation and
regression: y = 0.0031x + 0.0424, r*= 0.9967

Table 3. DPPH radical scavenging potentials of C.
molle and A. mearnsii solvent fractions (IC,)

Names of plant Solvent of IC,,
extract (mg/ml)
Combretum molle Methanol 82.12
Acetone 46.83
Chloroform 57.21
Ethanol 43.99
Acacia mearnsii Methanol 111.75
Acetone 23.79
Chloroform 48.11
Ethanol 33.94
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(Figure 3a). The phenolic content results of C.
molle and A. mearnsii extracts for each solvent
are presented in Table 2. For C. molle, chloroform,
methanol, acetone and water extracts gave phenol
contents of 8§9.87+2.0, 84.07+3.0,97.29+ 5.0 and
53.74 + 3.0 mg GAE/g respectively. In 4. mearnsii,
chloroform extract gave the phenolic content of
53.74 + 7.0 mg GAE/g, methanol extract gave a
concentration of 89.87 + 3.0 mg GAE/g. Acetone
extract showed the phenol contents of 98.58 +
2.0 mg GAE/g, the highest content followed by
water extract with a phenolic content of 96.65 mg
GAE/g. The results revealed that both C. molle
and A. mearnsii acetone extracts gave the highest
concentration of phenol. The lowest content of
phenols in C. molle was observed in methanol
extract whereas in A. mearnsii, it was observed in
chloroform extract. Zlotek et al.** conveyed that C.
molle acetone extracts gave the highest phenolic
content. The solvents polarities and extraction
procedures can be accountable for the solubility of

Table 4. Agar disk-diffusion for screening the activities of C. molle and A. mearnsii extracts

Zone of Inhibition (mm)

Extracts Solvent for  E. faecalis S. aureus P aeruginosa  E. coli C. albicans
Extraction
Combretum molle ethanol 15 17 11 12 32
Combretum molle methanol 14 19 14 16 28
Combretum molle acetone 20 22 22 24 23
Combretum molle chloroform 14 16 8 10 23
Acacia mearnsii ethanol 12 12 23 11 18
Acacia mearnsii methanol 6 7 23 14 22
Acacia mearnsii acetone 16 13 11 20 11
Acacia mearnsii chloroform 12 13 8 6 20
Table 5. Minimum inhibitory concentrations (MICs) determination of
C. molle and 4. mearnsii extracts by broth dilution
Minimum Inhibitory Concentrations (MICs) (mg/uL)
Extracts Solvent for  E. faecalis S. aureus P, aeruginosa E. coli C. albicans
Extraction
Combretum molle ethanol 312.5 156.25 39.06 78.13 156.25
Combretum molle methanol 1250.0 156.25 39.06 78.13 156.25
Combretum molle acetone 1250.0 156.25 39.06 78.13 156.25
Combretum molle chloroform 10000 156.25 39.06 10000 156.25
Acacia mearnsii ethanol 78.13 625.0 39.06 2500 78.13
Acacia mearnsii methanol 312.5 78.13 156.25 156.25 78.13
Acacia mearnsii acetone 78.13 156.25 39.06 312.5 625.0
Acacia mearnsii chloroform 625.0 156.25 39.06 10000 78.13
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the endogenous constituents of the plants, thereby
giving various polar or non-polar components>'!6,
The methanol extract gave the least
phenolic concentration in comparison to the
other three solvents of extracts with a significant
difference value of >13 mg GAE/g. Chloroform
gave the lowest concentration of phenols with
a significant difference value of >3 mg GAE/g.
These significant values show that the total
concentration of phenols highly depends on the
solvent used for extraction. A. mearnsii produced
slightly higher phenolic concentration than C.
molle. Phenolic compounds are significant plant
ingredients exhibiting redox potentials accountable
for antioxidant activities. They are important owing
to their function as scavengers of the free radicals in
the human systems and support to the maintenance
of a healthy body as reactive oxygen species (ROS)
are being scavenged or removed®'®. The obtained
data obtain for all extracts in this report show
that C. molle and A. mearnsii leave extracts are
comparatively good basis of antioxidant activity.
Flavonoids have been reported to
exhibit anti-viral, anti-fungal, and anti-bacterial
activities"!”. Flavonoids are natural antioxidants.
The concentration of flavonoids in C. molle and
A. mearnsii plant extracts were determined with
following the aluminum (IIT) chloride colorimetric
technique. The results were obtained from the
standard curve equations and regression: y =
0.0072x + 0.0023, r* = 0.9976 (Figure 3b). The
flavonoid content results of the plant extracts for
each solvent are presented in Table 2. The results
showed that content of flavonoids in C. molle varied
from 76.90 £ 2.0 to 114.54 + 0.18 mg QE/g. In C.
molle, the solvents extracts: chloroform, methanol,
acetone and water gave the flavonoids contents of
89.68 £1.0, 114.54 £ 0.2, 103.40 + 0.2 and 76.90
+ 2.0 mg QE/g, respectively. Methanol extract gave
the highest flavonoid content among the various
extracts, while the least quantities of flavonoids
originate water extract of C. molle (76.90 + 2.0 mg
QE/g). In A. mearnsii, the content of flavonoids
varied from 89.40+3.0to 105.45+0.15 mg QE/g.
Chloroform, methanol, acetone and water had their
flavonoid content to be 89.40 + 3.0, 95.93 = 0.9,
105.45+0.2 and 90.24 + 1.0 mg QE/g, respectively.
Acetone had the highest flavonoid content followed
by methanol. The trend of solvent extract for total
flavonoid contents in C. molle can be in the range:

1691

methanol > acetone > chloroform > water; while
A. mearnsii ranged as follows: acetone > methanol
> water > chloroform.

The solvent extract trends observed agrees
with the previous studies of Velickovie et al.
and Motsumi et al.'s, signifying the importance
of organic solvents and medicinal plant materials
relationships. Flavonoids are secondary metabolites
with biological activities including antiprotozoal,
analgesic, antibacterial, anticancer, antioxidant,
anti-inflammatory. Their activities depend on the
presence, position, and the number of free OH
groups*™'°. C. molle and A. mearnsii exhibited
the availability of secondary metabolites owing to
diverse activities in the plants. The high contents of
these phytochemicals in these plant extracts further
support their radical scavenging activity.

An easy, quick and sensitive technique
for determining the content of antioxidant in plant
extracts was the radical scavenging assay (RSA) by
means of 2,2-diphenyl-1-picrylhydrazyl (DPPH)
stable radical spectrophotometrically. When the
antioxidants are present, the DPPH radical obtain
one electron from the plant extract and this led
to a decrease in absorbance®>%'%2!. A known
stable organic free radical is DPPH, that loses its
absorption band in the range of 515 — 518 nm by
accepting an electron or a radical species®'’.

The DPPH radical scavenging assay was
carried out using extracts from C. molle and A.
mearnsii of different solvents including methanol,
ethanol, acetone, and chloroform. The data are
presented in form of line graphs together with
ascorbic acid and Gallic acid which were used as
reference standards. The antioxidant capacity of
the leave extracts of the test plants were utilized to
assess the bioactive extracts as determined by the
TLC-DPPH technique. It is interesting to note that
methanolic extract of C. molle displayed 99.54%
inhibition of the radical scavenging activity at 0.5
mg/ml and 99.3% at 0.1 mg/ml, while ascorbic
acid presented the lowest radical scavenging
activity of 99.37% at 0.1 mg/ml and maximum
activity of 99.52% at 0.5 mg/ml (Figure 4a). This
is an indication of a high scavenging capacity.
Meanwhile, Figure 4b displayed the results of
methanolic extract of 4. mearnsii, revealing that
the maximum DPPH scavenging activity of this
extract was observed at 99.39% for 0.5 mg/ml and
99.22% at 0.1 mg/ml while ascorbic acid showed
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a maximum activity of 99.52% at 0.5 mg/ml and a
minimum activity of 99.37% at 0.1 mg/ml.

Methanol, acetone, chloroform and
ethanol exhibited DPPH scavenging activities
(IC,,, mg/ml) to be 82.12, 43.99, 57.21 and
46.83 respectively in C. molle (Table 4). The
extract fractions inhibited DPPH radical (IC,))
in the range 43.99 — 82.12 mg/mL for C. molle
and 3.79 — 111.75 mg/mL for A. mearnsii, with
methanol (111.75 mg/ml), acetone (23.79 mg/ml),
Chloroform (48.11 mg/ml) and ethanol (33.94 mg/
ml). The IC, values of the plant extracts represent
the concentration of the test extracts where the
inhibition of test sample activity at 50%. These
results disclosed that extracts of acetone, being a
polar solvent exhibited good radical scavenging
activities trailed by ethanol than other solvents.
Though, the potential displayed by the plant
extracts in this study are low as compared to those
of the standard agents: ascorbic acid (IC,, = 17.56
mg/ml) and Gallic acid (IC,, = 14.99 mg/ml).
DPPH radical scavenging activity of solvents on
C. Molle showed the order: Gallic acid > ascorbic
acid > ethanol > acetone > chloroform > methanol
and for A. Mearnsii, showed the order: Gallic acid
> ascorbic acid > acetone > ethanol > chloroform
> methanol.

The low radical scavenging potentials of
the DPPH assay can be connected with the amount
of the phenolic compounds present in the extract
fractions and also the solvent types™'®. Therefore,
both plants showed their highest scavenging
activity in acetone extracts. The highest phenolic
content in acetone extracts for both plants explains
the highest scavenging activities of DPPH by both
plant extracts. Acetone extract also showed the
highest flavonoids content in A. mearnsii and this
might have contributed to its highest scavenging
activity>'°.

The anti-bacterial and anti-fungal
potentials of the C. molle and A. mearnsii different
solvent extracts were investigated against bacterial
strains: gram-positive bacteria (E. faecalis and S.
aureus), gram-negative bacteria (P, aeruginosa and
E. coli) and fungal (C. albicans).

A disk diffusion and MIC methods
have been used to test for the anti-bacterial and
anti-fungal of the extracted active ingredients
of C. Molle and A. Mearnsii. The sensitivity
determination was carried out by measuring the
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inhibition zone which is the area of media where
bacteria are unable to grow due to their sensitivity
towards the antibacterial agent. A large zone of
inhibition is an indication of high sensitivity of
bacteria to the antibiotic drug. The results of plants
extract according to their solvents are listed in Table
5. Amongst the antibacterial agents that were used,
E. coli showed more sensitivity towards the acetone
extracts of C. Molle with the highest inhibition
zone of 24 mm. P. aeruginosa, showed maximal
sensitivities towards ethanol and methanol extracts
of A. Mearnsii with inhibition zone of 23 mm
followed by acetone extract of C. Molle with
inhibition zone of 22 mm against S. aureus and P,
aeruginosa. E. Faecalis showed more sensitivity
towards acetone extracts of C. Molle with inhibition
zone of 20 mm. C. albicans had more sensitivity
towards ethanol extracts of C. Molle with inhibition
zone of 32 mm.

After the screening of the antimicrobial
activity via zone of inhibition, a more accurate and
quantitative method (MIC) was used to determine
the lowest concentration of the antimicrobial
agent to inhibit bacterial activity. The results are
displayed in Table 6. It was observed that all the
microorganism was susceptible to the ethanol,
acetone, chloroform and methanol extracts of
C. Molle and A. Mearnsii. Gram-negative (E.
coli) was found to be resistant microorganism
towards the extracts, this can be due to their cell
membrane composition®?. Ethanol, methanol
and acetone extracts of C. Molle showed the
highest antimicrobial activity towards E. coli with
minimum inhibition concentration of 78.13 mg/
pL. This gives an indication that the fractions
possess broad range of antimicrobial activity>'®6.
Gram-negative (P. aeruginosa) showed high
sensitivity towards ethanol, methanol, chloroform
and acetone extracts of C. Molle; ethanol, acetone,
and chloroform extracts of 4. Mearnsii with a
minimum inhibition concentration of 39.06 mg/
pL. Studies have shown that herbal extracts with
low MIC values have recognized a good frontline
of bioactive constituents possessing antimicrobial
power! 2725,

E. Faecalis showed high resistance
towards the selected antimicrobial agents, especially
the chloroform extracts of C. Molle which requires
a minimum concentration of 10 000 mg/uL to
inhibit its growth. The low activities of C. Molle
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and A. Mearnsii extracts against the investigated
strains might be accredited to the bacterial high
resistance and cell wall thickness shaped by
repeating units of peptidoglycan coatings, as
a result of an additional external membrane in
their cell wall which acts as hindrance to the
antimicrobial agents such as phenolic compounds
existing in plant extracts™'®!¢. Nonetheless, this
microorganism showed sensitivity towards the
ethanol and acetone extracts of A. Mearnsii with
a MIC of 78.13 mg/uL. Only ethanol, chloroform
and methanol extracts of A. Mearnsii showed the
highest antimicrobial activity towards C. albicans
with MIC of 78.13 mg/uL. It was observed that C.
Molle and A. Mearnsii extracts possess moderate
to good anti-bacterial and anti-fungal activity
owing to their activity against the investigated
pathogenic strains. The in vitro antibacterial
potentials of the investigated extracts in this
present study demonstrated substantial activities
against Gram(+) bacteria and Gram(-) bacteria.
The activities might be associated with the soluble
phenolic, flavonoid, and polyphenolic compounds
found efficient as antimicrobial constituents against
avaried collection of microorganisms investigated

in vitroS1415:.17.1826

CONCLUSION

Herbal products are well acknowledged
natural precursors for numerous diseases treatment
since time immemorial. The information and
remarks obtained from the study demonstrated
that Combretum molle and Acacia mearnsii
signpost the availability of secondary metabolites
possessing diverse activities in the plants. The
different parts of these plant species have also been
used for snake bite, menstrual disorders. The two
medicinal plants were studied for their phenolic,
flavonoids and antioxidant activity by extracting
the active ingredient using different solvents.
It was discovered that in both plants, acetone
extracts showed the highest phenolic content.
When the two plants were studied for flavonoids
content, methanol showed a highest content in C.
Molle, while acetone showed highest content in 4.
Mearnsii. Radical (DPPH) scavenging activities of
the solvent fractions of showed that ethanol extract
of C. molle exhibited the highest scavenging,
while acetone extract of 4. mearnsii showed the
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highest scavenging activity. When these plants
extracts were tested for antibacterial activities
according to their solvent, ethanol extracts from
both plants showed the highest sensitivity towards
all the microorganisms studied. The minimum
inhibitory concentration values demonstrated that
the leaves extract exhibit potential for treatment
of infections ranging from bacterial to fungal
pathogens. The assays mechanistic action justified
the use of this medicinal plants for use in folk
medicine for the treatment of infections such as
leprosy, stomach pains, hookworm, fever, anti-
inflammation, anti-hypertension, anti-diarrhea,
antibacterial and antioxidant agents. Therefore, the
study recommends future isolation of the bioactive
constituents of the plants for proper evaluation of
the pharmacological properties and toxicity studies.
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