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Abstract: The aim of the present study was to assess the in vitro antibacterial and antioxidant activity of the
methanol extracts from Alstonia boonei (bark) and Eclipta prostrata (leaves) towards selected bacteria as well
as in different antioxidant models. Preliminary phytochemical analysis showed tannin, steroid and terpen,
alkaloids, saponins, phenolic compounds and flavonoids. Antibacterial activity was evaluated using the well
diffusion and microdilution methods against a group of reference strains such as Staphylococcus aureus (ATCC
25923), Escherichia coli (ATCC 25922), Pseudomonas aeruginosa (ATCC 27853), Enterobacter aerogenes
(ATCC 15048) and 07clinical bacteria isolates: Enterococcus faecalis, Proteus mirabilis, Klebsiella
pneumoniae, Klebsiellasp, Acinetobacter sp, Shigella sp and Salmonella choleresu usually responsible for
several diseases which, in severe cases, can lead to the dead of patients.The antioxidant activity of the plant
extracts was also determined by the scavenging effect on DPPH(2,2-diphenyl-1-picrylhydrazyl), FRAP,
Hydroxyl radicals and ABTS methods using ascorbic acid, catechin or quercetin as standards respectively. IC50
values were also calculated.The Minimum Inhibitory Concentration (MIC) and the Minimum Bactericidal
concentrations (MBC) obtained were respectively upper than 6,25 and 25 mg/ml. Both extracts were only active
on S. aureus and Eclipta prostrata leaves extract was the most active with MBC/MIC less than 4. Eclipta
prostrata leaves more concentrated in polyphenols such as flavonol and flavonoids showed better DPPH
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scavenging effect than Alstonia boonei bark. Alstonia boonei bark showed a good OH radical scavenging
activity compared to Eclipta prostrata leaves.The results indicate that the methanol extract of Alstonia boonei
bark and Eclipta prostrata leaves possess a good antibacterial activity against S. aureus, which justifies their
use in traditional medicine for treating respiratory diseases. Furthermore, their in vitro antioxidant capacity
evaluation has also provided interesting results. Alstonia boonei bark and Eclipta prostrata leaves may therefore
be a good source of antioxidants.
Keywords: Eclipta prostrata, Alstonia boonei, antioxidant, antibacterial, plant extracts

INTRODUCTION
The World Health Organization estimates that 80%
of the world’s inhabitants rely mainly on traditional
medicines for their health care [1]. There is growing
evidence of interest in the health benefits of foods
of plant origin due to their diversity of biological
activities. Medicinal plants, plant extracts, and
isolated secondary metabolites have traditionally
been used to treat several clinical diseases. Herbs
contain some of the most powerful natural
antioxidants and are highly prized for their
antioxidant and anti-ageing effects.

antimicrobials from natural sources. Several
medicinal plants with ethno-botanical have been
used traditionally in the treatment of diseases and
have been exploited for these desired traits [6, 7].
MATERIAL AND METHODS
Plant material: Alstonia boonei bark and Eclipta
prostrata leaves were collected at the Kala
Mountain in the Center region of Cameroon. They
were respectively authenticated by M. NANA, a
botanist at the National Herbarium of Cameroon, in
comparison to the voucher specimens as numbers
55336/HNC and7961/SFR/CAM.

Plants are a good source of useful health-promoting
agents. The health-promoting effects of natural
substances originating from plants are the subject of
growing interest. Moreover, Natural products offer
an untold diversity of chemical structures. These
compounds often serve as lead molecules, the
activities of which can be enhanced by chemical
manipulation and by de novo synthesis [2, 3]. There
are numerous ongoing efforts to identify novel
health promoting substances, especially from plants
with historically documented or pharmacological
properties. To date, many medicinal plants have
proved successful in combating various ailments,
leading to mass screening for their therapeutic
components.

Preparation of plant extracts: The collected part
(bark or leaves) were dried at ambient temperature,
crushed, ground into powder using an electrical
grinder and stored in desiccators. The yield of
extracts was 8.25% and 7.55% respectively for the
Alstonia boonei bark and Eclipta prostrata leaves’
extracts. The powders were then macerated for 48 h
in pure methanol and the mixtures were filtered
using a Buchner funnel and Whatman No 1 filter
paper. This process was repeated once on the
residue. The filtrate was concentrated using a
rotavapor and the solution was dried in the oven at
55°C for two days. The extraction yields expressed
in percentage (%) were determined by the formula
below:

Synthetic antioxidants and antimicrobials in use
have been shown to have harmful side effects [4,5];
therefore, there is a need for more effective, less
toxic and cost effective antioxidants and

Yield (%) = (Mass of the extract / Mass of
macerated powder) × 100.
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Each crude extract obtained was labeled using the
following codes: Abp for Alstonia boonei bark and
Epl for Eclipta prostrata leaves. Different samples
were then kept at + 4°C. Prior to the
experimentation, the solutions of the both plant
extracts were dissolved using methanol 2 % to
different concentrations (25, 50, 75, 150, 300
µg/mL) of each.
Phytochemical screening: The qualitative methods
described by [8,9] were used to evaluate the
presence of phenols, polyphenols, flavonoids,
tannin, saponin, flavonoids, steroid and terpen.
IN VITRO ANTIBACTERIAL ACTIVITY
Preparation of the bacterial inoculum: For each
tested micro-organism, overnight cultures of
bacterial colonies seeded on Mueller Hinton Agar
(Fortress Diagnostics Limited U.K) and incubated
at 37°C were suspended in 5 ml saline water in test
tubes. This suspension was read thereafter with a
spectrophotometer at 625 nm. When the optical
density was between 0.08 and 0.13, the bacterial
load was 108 CFU/mL (0.5 McFarland). After a
100th dilution, the bacterial load was 106 CFU/ml
[10].
Preliminary sensitivity test of the strains to the
extracts: The preliminary tests of sensitivity of the
bacterial strains to the various extracts were carried
out as recommended by [11]. 100 µl of each
bacterial inoculum was inoculated on Mueller
Hinton agar (Fortress Diagnostics Limited U.K).
The Petri dishes were then allowed to dry at ambient
temperature under a fumes cupboard for 15 min. 6
mm wells were bored in the agar and the bottom of
each well plugged with a drop of Mueller Hinton
agar to limit the diffusion of the extracts from
below. Fixed volumes of 50 µl of the stock solutions
of the extracts (50 mg/ml) and gentamicin (1 mg/ml)
were then introduced into each well. After a pre
diffusion time of 15 min of the antibacterial
substances to be tested at ambient temperature, the
Dec-Feb 2017

Petri dishes were incubated at 37°C for 24 h. The
inhibition diameters round each well was measured
using a sliding caliper. Each test was carried out in
triplicate and the inhibition diameters expressed as
mean ± standard deviation.
Determination of the inhibition parameters:
MIC and MBC: The inhibition parameters of
bacterial growth were evaluated according to the
M27-A9 guideline described by [12]. This involved
preparing double dilutions of tested substances in
100 µl of glucose supplemented nutrient broth
(GNB) medium (Acumedia Manufacturers) into the
wells of a microtiter. The range of final
concentrations tested were 0.25 to 0.097 mg/ml for
each plant extract and 0.250 to 0.00097 mg/ml for
gentamicin (Brunhild Pharmaceutical Private
Limited). Each serial dilution was performed in
triplicate. The bacterial inoculum was prepared at
106 CFU/mL using McFarland. Volumes of 100 µl
of this inoculum were distributed to all the wells of
the microtiter. A line of the plate without plant
extract served as a control for the growth of the
organism (negative control) and another (without
plant extract and without inoculum) served as
sterility testing medium (positive control). The
microtitre plates were thereafter sealed with
aluminum foil and incubated at 37°C for 24 h. After
incubation, 40 µl of 2.3.5-triphenyl tetrazolium
chloride (Sigma-Aldrich) (0,2 mg/mL) were
introduced into each well [13]. The MIC was
defined as the smallest concentration of the extract
for which there was no change in the initial
yellowish color of the medium to red. The MBC
were determined by subculture. 50 µl of the contents
of wells greater than or equal to the MIC was
introduced into 150 µl of fresh GNB. The microtitre
plates were incubated for 48h at 37°C, thereafter
revealed as earlier done. The smallest concentration
for which no color change was observed was
regarded
as
the
minimum
bactericidal
concentration.
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IN VITRO ANTIOXIDANT ACTIVITY
Folin-antioxidant capacity: Folin reagent diluted
10 times prior to utilization was used to measure the
antioxidant capacity via polyphenol content [14].
1mL of reagent was added to 10 μL of plant extracts.
The absorbance at 750 nm was measured after 30
min using a spectrophotometer with catechin as the
standard.
DPPH free radical scavenging assay: The
antioxidant activity of extracts was measured in
terms of radical scavenging ability, according to the
DPPH method [15]. In the procedure, DPPH free
radical (violet color) was reduced by antioxidant.
The stronger antioxidant present in the plant extract,
the fainter the solution color was. Scavenging
activity against the DPPH free radical was studied
as follows: 20 µL of extract was introduced into 2
mL of a methanolic solution of DPPH (0.3 mM) and
kept in the dark for 30 min. The extract was replaced
by methanol for the control and catechin was used
as the standard. The absorbance was then
spectrophotometrically read at 517 nm. The
antioxidant content and inhibition rates of DPPH
radical were calculated as milligram of catechin
equivalent per gram of sample.
FRAP assay: The antioxidant capacity of each
sample was estimated according to the procedure
described by [16]. Briefly, extracts solution (75µL)
was added to 2 mL of FRAP reagent. The free
radical scavenging activity was expressed as
milligram of catechin equivalent per gram of
sample.
ABTS free radical scavenging assay: The ABTS
solution was prepared by mixing 8 mM of ABTS
with 3 mM of potassium persulfate in 25 mL of
distilled water. The solution was maintained at room
temperature in the darkness for 16 hours before use
[17]. The ABTS+ solution was diluted 10 times with
95% ethanol. Plant extracts (20 µL), was mixed with
1 mL of diluted ABTS+ solution and incubated 30
Dec-Feb 2017

min at room temperature. The absorbance was read
at 734 nm after 30 min against ethanol (95%) used
as a blank.
The percentage of the radical scavenging activity of
each extract was calculated from the equation
below: Scavenging effect (%): 100× (A0−AS)/A0;
where Ao is the absorbance of the blank and As, the
absorbance of the sample.
For each individual antioxidant assay, a catechin
(1mM) aliquot was used to develop a standard curve
and results were expressed as milligrams of catechin
equivalent per gram of dried extract.
Hydroxyl radical scavenging activity: The
hydroxyl radical scavenging activity of the plant
samples was determined as described by [18]. The
reaction mixture consisted of FeCl3 (300 µM) and
aliquots of extracts (2.5mg/mL -10mg/mL) in a final
volume of 1 mL. All the reagents were dissolved in
potassium phosphate buffer (20 mM, pH 7.4). After
incubation at 37°C for 1 hour, 1 mL of TCA (2.8%)
and TBA (1%) were added to the reaction mixture
and incubated at 100 °C for 20 minutes. A control
tube was prepared similarly except that the extract
was replaced by methanol. The absorbance was read
spectrophotometrically at 532 nm. The percentage
of hydroxyl radical scavenging effects of plants
extracts were calculated as follows: hydroxyl
radical scavenging effect (%) = [(Abs1-Abs2)/Abs1]
x 100, where Abs1 is the absorbance of the control
and Abs2, the absorbance of plant extract.
Determination of total flavonoid content: Total
flavonoid content was determined using aluminium
chloride (AlCl3) according to a known method
described by [19] using quercetin as a standard. A
volume of 0.1 mL of plants extracts was added to
0.3 mL distilled water followed by 0.03 mL of
NaNO2 (5%). After 5 min at 25°C, 0.03 mL of AlCl3
(10%) was added. After a further 5 min, the reaction
mixture was mixed with 0.2 mL of 1 mM NaOH.
Finally, the reaction mixture was diluted to 1 mL
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with water and the absorbance was measured at 510
nm. The results were expressed as quercetin
equivalent per gram of dried extract (QE/g dried
ext).
Determination of total flavonols: Total flavonols
in the plant extracts were estimated using a known
method described by [20] with slight modifications.
In fact, to 2.0 mL of sample, 2.0 mL of 2% of
ethanolic solution of AlCl3 and 3.0 mL (50 g/L)
sodium acetate solutions were added. After 2.5 h of
incubation at 20°C, the absorbance was read at 440
nm. The results were expressed as quercetin
equivalent per gram of dried extract (QE/g dried
ext).

were conducted using one-way ANOVA (Analysis
of variance) followed by Kruskal wallis test and
Dunnett’s multiple test (SPSS program version 18.0
for Windows, IBM Corporation, New York, NY,
USA). The Log probit was used to determinate the
IC50 using the software XLstat version 7 (Addinsoft,
New York, NY, USA) and to achieve the Pearson
Correlation Analysis (PCA).The differences were
considered as significant at P<0.05.
RESULTS AND DISCUSSION
The extraction yield of the leaves and barks of
Eclipta prostrata (Epl) and Alstonia boonei (Abb)
were respectively 7.55 and 8.25 %. Epl was
physically pasty and dark-green while Abb was
powdery and brown.

Statistical analysis: The results were presented as
mean ± SD of triplicate assays. Analyses of data
Table 1: Susceptibility Test.
Abb

Epl

Gen

Extracts
Bacterial strains
Proteus mirabilis

-

-

+

Escherichia coli

-

-

+++

Staphylococcus aureus

+

+

++

Shigella spp

-

-

++

Acinetobacter spp

-

-

++

Salmonella chaleresuis

-

-

++

Enterococcus faecalis

-

-

+++

Pseudomonas
aeruginosa
Klebsiella ozaenae

-

-

+

-

-

++

Klebsiella pneumoniae

-

-

++

Enterobacter aerogenes

-

-

++

Abb: Alstonia boonei bark; Epl: Eclipta prostrata leaves Gen : Gentamicin. (-): not active, (+): active.
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are relatively distant, (4 ≤ MBC/MIC ≤ 16), the
antibiotic is known to be bacteriostatic. Lastly if the
MBC/MIC >16, it is described tolerant.

According to table 1 above, both extracts were only
active on Staphylococcus aureus among eleven
bacterial stains tested while gentamicin was active
on all those stains used.

The result of phytochemical screening showed that
the Alstonia boonei bark is rich in compounds
known to have antioxidant activity like phenols,
polyphenols, flavonoids, steroid and terpen. While
this screening showed that the Eclipta prostrata
contents phenols, polyphenols, tannin, saponin,
flavonoids, steroid and terpen known as antioxidant
activity compounds. None of Both extracts doesn’t
content alkaloids as shown in table 3.

The results obtained for the inhibition parameters
(Table 2) show that the MIC of the plant material
was 6.25 and 25 mg/ml respectively for Epl and Abb.
The MBC was 12.5 mg/ml for Epl when the one
from Abb was not determined. When the MBC of an
antibiotic on a given strain is close to the MIC (1 ≤
MBC/MIC ≤ 2), the antibiotic is described as being
bactericidal. On the other hand, when these values

Table 2: Inhibition Parameters: MIC, MBC, MBC/MIC
Extracts / Inhibiton
Gen

Bacterial strains

parameters

S. aureus

P.aeruginosa E. faecalis

E. coli

P.mirabilis

(mg/ml)

Abb

Epl

MIC

25

-

-

-

-

MBC

Nd

-

-

-

-

MBC/MIC

Nc

-

-

-

-

MIC

6.25

-

-

-

-

MBC

12.5

-

-

-

-

2

-

-

-

-

MCI

6.25

6.25

6.25

6.25

6.25

MBC

6.25

6.25

6.25

6.25

6.25

1

1

1

1

1

MBC/MIC

Gen

MBC/MIC

Abb: Alstonia boonei bark, Epl: Eclipta prostrata leaves, Gen: gentamicin. Nd: not determined; Nc: not calculated

Table 3: Phytochemical Screening of Plant Extracts.
Extracts

Phytochemical components
Phenol

Polyphenol

Tannin

Saponin

Flavonoid

Alkaloid

Stéroid and
terpen

Abb

+

+

-

-

+

-

+

Epl

+

+

+

+

+

-

+

Abb : Alstonia boonei bark; Epl : Eclipta prostrata leaves. +, Presence of compound; -, absence of compound.
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The scavenging ability of DPPH free radical is
widely used to analyze the antioxidant potential of
naturally derived foods and plants. Table 4
representing DPPH radical scavenging potential of
the different extracts, showed an inhibitory potential
against DPPH free radical. The inhibitory
percentages at 25 µg/ml vary from 19.31 ± 1.31%
for Alstonia boonei bark extract (Abb) to 97.47 ±
2.77 µg/ml at the same concentration for the vitamin
C. Both extracts showed the lowest and significant
(p < 0.05) scavenging potential at the different
concentrations compared to the vitamin C. Eclipta
prostrata leaves showed better DPPH scavenging
effect than Alstonia boonei bark.

Several complementary methods have been
proposed to assess the antioxidant activity of plant
extracts and pure compounds. In vitro assays for the
free radical scavenging capacity are usually based
on the inactivation of radicals such as hydroxyl
(OH) radicals. Table 5 presents the results of the
OH radical scavenging activity of the extracts. At all
concentrations, the scavenging properties of
extracts are significantly lower (p < 0.05) than those
from vitamin C. Alstonia boonei bark showed a
good OH radical scavenging activity compared to
Eclipta prostrata leaves.

Tableau 4: DPPH Scavenging Potential of The Different Plant Extract At Different Concentrations.
Extracts
Abb

25
19.31
± 1.31

Concentrations (µg/mL)
50
100
150
23.46
18.95
18.91
± 1.24
± 6.58
± 2.55

Epl

36.65
± 3.45

38.34
± 2.18

34.64
± 12.58

35.57
± 1.69

59.25
± 2.33

Vit C

97.47
± 2.77

98.83
± 0.32

98.74
± 0.11

98.85
± 0.14

98.38
± 0.18

300
28.73
± 8.88

Values are given as mean ± SD and expressed as % of inhibition and mg equivalent catechin/g of dry weight. Catechin was used as
standard. Abb : Alstonia boonei bark, Epl : Eclipta prostrata leaves, Vit c : vitamine C.

Tableau 5: Hydroxyl (OH) Radical Scavenging Potential of Different Plant Extracts At Different
Concentrations.
Extracts
Abb
Epl
Vit C

25
11.11
± 4.81
11.11
± 4.81
44.44
± 9.62

Concentrations (µg/mL)
50
100
63.89
75
± 4.81
± 8.33
25
52.78
± 8.33
± 2.73
66.67
77.78
± 8.33
± 9.62

150
72.22
± 1.35
55.55
± 9.62
91.67
± 14.43

300
86.11
± 4.81
69.44
± 1.73
100

Values are given as mean ± SD and expressed as % of inhibition and mg equivalent catechin/g of dry weight. Catechin was used as
standard. Abb : Alstonia boonei bark; Epl : Eclipta prostrata leaves, Vit c : vitamine C
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From table 6, Eclipta prostrate (Epl) leaves showed
a good OH radical scavenging activity compared to
Alstonia boonei (Abb) bark. Those scavenging
activities are not significant between both extracts
at all concentrations. Meanwhile, at 100, 150 and
300 µg/mL, the scavenging properties of extracts
are significantly lower (p < 0.05) than those from
vitamin C.

plants extract are represented in the Table 7. Results
in this table showed that Eclipta prostrata (EPl) is
more concentrate in polyphenols (128.17 ± 21.22
mg CA/g DE). Concerning the flavonoid and
flavonol contents, the same extract (EPl) also
showed the higher (p < 0.05) content.
The phenolic compounds from plants are active
antioxidants owing to their redox assets and
chemical structure. They also have a significant role
in reducing the effects of free radicals, chelating
transitional metals and quenching singlet and triplet
oxygen, by delocalization or decomposing
peroxides [22]. The potential antioxidant activity of
these phenolic compounds is demonstrated in this
study through their scavenging effects on various
radicals.

Phenolic acids are one of the main phenolic classes
within the Plant Kingdom and occur in the form of
esters, glycosides or amides, but rarely in free form
[21]. Within this group, flavonoids are some of the
most common phenolics, widely distributed in plant
tissues, and often responsible alongside the
carotenoids and chlorophylls for their blue, purple,
yellow, orange and red colors [21]. Total phenol,
flavonoid and flavonol content of the different

Tableau 6: ABTS Radical Scavenging Potential of The Different Plant Extracts
Extra
cts

Concentration des différents extraits (µg/mL)
25

50

100

150

300

Abb
4.25 ± 2.17

10.67 ± 0.16 16.11 ± 5.19

18.72 ± 0.61

15.75 ± 2.28

31.87 ± 4.67 11.82 ± 6.05

21.38 ± 2.66

24.57 ± 0.26

Epl

Vit C

19.57 ± 6.49

36.52 ±9.26

83.66 ±3.81

98.49 ± 1.60

26.03 ± 3.34
99.64 ± 0.075

Values are given as mean ± SD and expressed as % of inhibition and mg equivalent catechin/g of dry weight. Catechin was used as
standard. Abb : Alstonia boonei bark; Epl : Eclipta prostrata leaves, Vit c : vitamine C.

Tableau 7: Total Phenol, Flavonoids and Flavonols Contents of Different Plant Extracts
Extracts
Abb
Epl
Dec-Feb 2017

Compounds
Polyphenol
Flavonoids
(CAE/g dried extract)
(QE/g dried extract)
18.75 ±4.25
3.5 ± 0.1
128.17 ±21.22

15.0 ±4.0

Flavonol
(CAE/g dried extract)
26.17±5.84
64.17±7.18
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Values are given as mean ± SD and expressed as % of
inhibition and mg equivalent catechin/g of dry weight.
Catechin was used as standard. Abb : Alstonia boonei bark;
Epl : Eclipta prostrata leaves.

From table 8 showing effects of plant extracts on the
antioxidant capacity, Epl and Abb presented good
antioxidant capacity respectively for molybdenum
and FRAP.

Tableau 8: Effect of Plant Extract On The Antioxidant Capacity
Extracts
Tests

Abb

Epl

BHT

(CAE/g dried extract)

(CAE/g dried extract)

(CAE/g dried extract)

FRAP

0.06 ±0.02

0.17 ± 0.007

0.543 ± 0.02

Molybdenum

0.27 ±0.05

0.032 ±0.015

/

Values are given as mean ± SD and expressed as % of inhibition and mg equivalent catechin/g of dry weight. Catechin was used as
standard. Abb : Alstonia boonei bark; Epl : Eclipta prostrata leaves

The Table 9 presents the different values of fifty
percent inhibitory concentration (IC50) of the teste
extracts. The results demonstrated that Abb

displayed the lowest IC50 against the DPPH and HO
radicals while Epl showed the lowest inhibitory
potential for the ABTS radical.

Table 9: Different Values of IC50 Of The Plant Extracts On The Different Radicals Tested
Extracts/ tests
Abb
Epl
VIT C

ABTS
12.374
3.218
11.194

OH
3.166
3.926
3.424

DPPH
4.485
5.819
4.697

Vitamin C was used as standard. Abb : Alstonia boonei bark; Epl : Eclipta prostrata leaves

The correlations between the free radical
scavenging properties using the Pearson’s
correlation analysis were also studied and the results
are presented in the Table 10. All the extracts
demonstrated positive and significant correlation
between ABTS, DPPH and FRAP; between FRAP
and DPPH radicals and between flavonols and

flavonoids with coefficient of 0.800 in each case

(Table 10). In the other way, negative significant (p
< 0.05) correlations were found between
phosphomolybdenum and flavonoids on the one
hand and flavonols on the other hand with -0.800 as
coefficient.

Table 10: Results Of The Pearson Correlation Of The Different In Vitro Antioxidant Assays
Variables
OH
ABTS
DPPH
FRAP
Phosphomolybden
Flavonoid
Flavonol

Dec-Feb 2017

OH
1
0.500
0.500
0.500
0.500
-0.500
-0.500

ABTS
1
0.800
0.800
-0.500
0.500
0.500

DPPH

1
0.800
-0.500
0.500
0.500

FRAP

1
-0.500
0.500
0.500

Phosphomolyb

1
-0.800
-0.800

Flavonoid Flavonol

1
0.800

1
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In fact, to overwhelm misunderstandings
concerning the choice on the most effective
antioxidative extract in vitro and also to help
reporting the most reliable antioxidant activity order
of extracts based on a statistical approach, principal
component analysis (PCA) was applied to the
antioxidant assays data. The total phenolic,
flavonoid and flavonol content assays were not
conducted on the pure molecules. Thus, factor
analysis was performed on the data obtained only
for plant extracts. A factor rotation using the
Varimax method was performed for two factor
loadings to see the correlations between assays that
accounted for the total covariance of the plant
extracts. In Figure 1, the variances caused by F1 and
F2 were 64.29% and 35.71% respectively. As can
be found from the PCA graph, the results from
DPPH,
FRAP,
ABTS
scavenging,
Phosphomolybdenum test, flavonoid and flavonol
content assay are respectively closely loaded to F1
with 16.667 % of contribution each while OH
scavenging is rather closely loaded to F2 with 40 %
of contribution each.
DISCUSSION

Biplot (axes F1 et F2 : 100.00 %)
8
6

F2 (35.71 %)

4 OH
FRAP
2
Molyb
ABTS
ABb
DPPH
0
Flavonoi
-10 -8 -6 -4 -2-2 0 Flavonol
2 4 6
d
-4
EP
l

-6
F1 (64.29 %)

Vit C

8 10

Results obtained from the phytochemical screening
(Table 3) of both extracts show that this plant is
endowed with secondary metabolites such as
phenols, flavonoids, triterpenes, steroids and
cardiac glycosids and, saponins and tannins more
for Alstonia boonei bark (Abb). These bioactives
substances have been reported by several authors for
their antibacterial activity. These bioactive
compounds have long been used in modern
medicine for drug development [23]. According to
[24], several molecules isolated from plants such as
pinocembrine, ponciretine, sophora flavanone G
and naringine significantly showed antimicrobial
activities in both Gram positive and Gram negative
bacteria.
The results obtained from the susceptibility test
(Table 1) show that at a concentration of 100 mg /
ml, the inhibition diameters of the bacterial growth
for a given strain, lower than those of gentamicin.
The distinct sensitivity of the strains with regards to
the extracts could be due to the intrinsic features
specific to each micro-organism (permeability of
the cell wall, presence of an external membrane) and
with the phytochemical profile of the extracts
[25,26].
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Fig 1: Correlation between antioxidant capacity and free radical scavenging properties of the extracts.
A: projection of the samples and tests around the F1 and F2 axis; B: distribution of the samples around the F1 and F2 axis. Ab b :
Alstonia boonei bark; Epl : Eclipta prostrata leaves. Molyb: Phosphomolybdenum test; Flavonol: Flavonol assay; Flavonoid:
Flavonoid assay; ABTS: ABTS radical scavenging test; DPPH: DPPH radical scavenging test; OH: OH radical scavenging test.
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Both extracts have closed contribution to F1 showed
as the best axis with 64.29 % of variance. Then
contribution is 48.418 % for Abb while vitamin C
and EPl are rather closed o F2 with 52.71% and
81.026 % of contribution respectively.

The results obtained for the inhibition parameters
(Table 2) show that the MIC of the plant material
was 6.25 and 25 mg/ml respectively for Epl and Abb.
The MBC was 12.5 mg/ml for Epl when the one
from Abb was not determined. When the MBC of an
antibiotic on a given strain is close to the MIC (1 ≤
MBC/MIC ≤ 2), the antibiotic is described as being
bactericidal. On the other hand, when these values
are relatively distant, (4 ≤ MBC/MIC ≤ 16), the
antibiotic is known to be bacteriostatic. Lastly if the
MBC/MIC >16, it is described tolerant.
In order to reduce the oxidative damage induced by
free radicals in biological systems, several dietary
sources of antioxidants have been investigated.
Phytochemicals such as phenolic compounds and
some amino acids, have been found to have
outstanding antioxidant properties against some free
radical species [27]. Regarding the increase of
interest in natural medicine and antioxidant
supplements from foods, medicinal plants, and
spices, this study was designed to investigate the
antioxidant properties of Alstonia boonei bark and
Eclipta prostrata leaves, from Cameroonian
pharmacopeia. Antioxidant activity cannot be
measured directly but rather by the effects of the
antioxidant in controlling the extent of oxidation
[28]. A rapid, simple, and inexpensive method to
measure antioxidant capacity of food involves the
use of the free radical 2.2-diphenyl-1picrylhydrazyl (DPPH). The results of the
scavenging activity using DPPH has shown that Epl
extract has the highest and most significant (p <
0.05) scavenging potential among the extracts with
a percentage of inhibition of 36.65% ± 3.45 % at the
concentration of 25 μg/mL to 59.25% ± 2.33% at
Dec-Feb 2017

300 μg/mL (Table 4). However, this result is lower
than the activity vitamin C, which was used as
control. Abb showed the lowest scavenging powers
at all the concentrations (Table 4). Our results
corroborate previous findings that stated that
phenolic compounds generally exhibited significant
scavenging effects against the DPPH free radical
(Table 7) [28]. DPPH is widely used to test the
ability of compounds to act as free radical
scavengers or hydrogen donors. It has been used to
quantify the antioxidants in complex biological
systems. The DPPH method can be used for solid or
liquid samples, and it is not specific to any particular
antioxidant component, but applies to the overall
antioxidant capacity of the sample. A measure of
total antioxidant capacity helps in the understanding
of functional properties of foods [29]. The hydroxyl
radical scavenging potential of the different extracts
displayed in Table 5 demonstrated that both tested
extracts scavenged the OH radical with variable
scavenging powers depending on the type of extract
and the concentration. The inhibitory properties of
EPl and Abb extracts increased from 11.11% ±
4.81% to 86.11% ± 4.81% and from 11.11% ±
4.81% to 69.44% ± 1.73%, respectively,
demonstrating that they have almost similar and the
highest scavenging power of the substances tested.
Vitamin C showed the significant < highest (p <
0.05) overall potential. Our results show that these
plant extracts have the ability to inhibit the nonspecific hydroxyl radical, preventing it from
reacting with polyunsaturated fatty acid moieties of
cell membrane phospholipids and thereby causing
damage to cells [30].
The ABTS method has the extra flexibility in that it
can be used at different pH levels and is thus useful
when studying the effect of pH on antioxidant
activity of various compounds. It is also useful for
measuring antioxidant activity of samples extracted
in acidic solvents [29]. The inhibitory potential on
the ABTS radical of the extracts showed that all the
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tested samples inhibited the ABTS radical, and the
inhibition percentage increased with concentration
(Table 6). The extract Epl had a significantly (p <
0.05) more powerful inhibitory potential while the
Abb extracts had the lowest scavenging potentials at
all the concentrations except at 100 µg/mL. This
result suggests that our extracted phytochemicals
could act as radical scavengers owing to their
hydrogen and electron donating capacity and their
ability to delocalize/stabilize the resulting phenoxyl
radical within the structure [31].
The results of the phosphomolybdenum
antioxidative power (PAP) of the different samples
presented in Table 8 showed that all the tested
extracts had a PAP and that this property varied with
the type of extract. The Abb extract showed the
higher PAP among the extracts (0.27 ± 0.05 CAE/g
dried extract). These results support the hypothesis
that our extract could act also as ion chelator.
Phenolic compounds are involved in repair and
adaptive systems and can act preventively or
therapeutically in various diseases [31]. Table 7
presents the phenolic composition of the different
extracts. These results show that the extract Epl
(128.17 ± 21.22 caffeic acid (CAE)/g DE) has the
highest total phenol concentration. Similar results
were noted for flavonoids and flavonols. These
results underline the high antioxidant activities
observed in Epl extracts. There is a strong
relationship between total phenolic and flavonoid
contents and antioxidant, free radical scavenging
activities in many plants although this depends on
their proportions in the plants [31]. The reducing
capacity of extracts may serve as an indicator of
their potential antioxidant activity. Higher
absorbance indicates a higher reducing power and
higher antioxidant activity [27]. The results of the
reductive power of the different extracts revealed
that the extract Epl had the highest activity while
Abb extract exhibited poor activity (Table 8).
According to [32], this activity could be attributed
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to phenolic compounds that have been identified in
these extracts. In fact, the ferric reducing
antioxidant power (FRAP) method is based on the
reduction of a ferroin analog, the Fe3+ complex of
tripyridyltriazine Fe(TPTZ)3+, to the intensely blue
colored Fe2+ complex Fe(TPTZ)2+ by antioxidants
in acidic medium. The resulting FRAP activity is
shown by the increase of the absorbance at 593 nm
[28]. The FRAP antioxidative power of the different
tested extracts is represented in Table 8. These
results show that Epl has the significantly (p < 0.05)
highest antioxidant power (0.17 ± 0.007 CAE/g
dried extract). The amount of Fe3+ ions reduced to
Fe2+ ions varied with the concentration of phenols.
The BHT used as standard had the highest and most
significant (p < 0.05) FRAP antioxidant power.
CONCLUSION
The results obtained in this study bring scientific
justification as to the use of Alstonia boonei bark
and Eclipta prostrata leaves in traditional medicine
for the treatment of microbial infections, in
particular those of bacterial origin and the
prevention of cancer. Based on the in vitro
antibacterial activity obtained with the extracts of
those plants, they englobe a set of criteria which
could justify the renewed interest for the
exploitation of this natural resource in the
development of antibacterial and cancer prevented
drugs order to mitigate the narrow activity spectrum
which the usual molecules pose.
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