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Abstract

The agar diffusion method was used to determine the antimicrobial activities of Euphorbia hirta (EH)
and Polygonum plebeium (PP) against S.aureus , B39. Ethyl acetate extract of Euphorbia hirta (EH) and
Polygonum plebejum (PP),was the most effective solvent. MIC of plant extract Polygonum plebeium
(PP) and Euphorbia hirta (EH) was 25mg/ ml. The antimicrobial activity of ethyl acetate extract of E.
hirta (EH) and P. plebeium (PP) was more effective when incubated at 25°C for 10 min with MRSA,
B39; pH 5 was more effective against MRSA, B39. Light condition for 24hr was effective against MRSA,
B39; Static condition had slight effectiveness against MRSA, B39. Xylose exhibited the highest activity
on MRSA, B39; no amino acids, metallic ions and vitamins were effective. Ethyl acetate extract of E.
hirta (EH) was subjected to column chromatography and monitored with TLC, 5 spots were detected.
Anti MRSA spots were identified as Hydroquinone and O-coumaric acid.
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INTRODUCTION

Since the discovery of the first antibiotic,
penicillin, the employment of any novel antibiotic
has been followed by the appearance of bacterial
resistance to that antibioticin as little time as a few
years. Antibiotics have the ability to kill bacteria
or inhibit their growth. Resistance to antibiotics
is one of the biggest problems that global public
health is facing [1]. Antimicrobial resistance is not
new, but the number of resistant organisms, the
geographic locations affected by drug resistance,
and the breadth of resistance in single organisms
are unprecedented and mounting [2]. Diseases
and disease agents that were once thought to
be controlled by antibiotics are returning in
new leagues resistant to these therapies. In this
review, we focus on the underlying principles
and ecological factors that affect drug resistance
in bacteria. It should be stressed, however, that
antimicrobial resistance is also evident in other
microorganisms—namely, parasites, fungi and
viruses [3]. Drug-resistant strains initially appeared
in hospitals, where most antibiotics were being
used [2]. Penicillin resistant Staphylococcus aureus
confronted London civilian hospitals very soon
after the introduction of penicillin in the 1940s
[4]. Similarly, Resistance to multiple drugs was
first detected among enteric bacteria—namely,
Escherichia coli, Shigella and Salmonella—in the
late 1950s to early 1960s [5], [6]. Such strains
posed severe clinical problems and cost lives,
particularly in developing countries. Nevertheless,
the resistance problem was perceived by some,
most notably those in the industrialized world,
as a curiosity of little health concern confined to
gastrointestinal organisms in distant countries. This
attitude changed in the 1970s when Haemophilus
influenzae and Neisseria gonorrhoeae, organisms
that cause respiratory and genitourinary disease,
respectively, emerged with resistance to ampicillin
[7]1, [8]. Resistant infections affect treatment
costs, disease spread and duration of illness [9].
In order to find novel antimicrobial agents with
new modes of action, plants have been explored
as sources for the identification of new and
effective antibacterials. An endless number of
plant species have been reported to act against
several bacteria in vitro, and many medicinal plants
produce secondary metabolites (phytochemicals)
capable of inhibiting the growth of a wide range

of microorganisms including fungi, yeasts and
bacteria. Phytochemicals have been studied for
the treatment of microbial infections since 1990,
due to the increasing inefficacy of conventional
antibiotics with potential therapeutic effects
[10],[11]. Since the synthetic drugs are more
costly and lead to side effects, the usage of
herbal medicines are getting importance due to
promising results and less or no side effects. The
plant containing active biological compounds are
prepared from various parts of medicinal plants.
[12] reported that, medicinal plants have great
potential as antimicrobial agents against MDR
clinical isolates. Polygonum plebejum, occurs in
disturbed habitats that frequently are flooded,
such as banks, ditches, and rice fields. It is used
as a vegetable in food in some locations [13].

MATERIALS AND METHODS
Media Used
Nutrient Agar Medium (NAM) (Hi Media, India).

It was prepared as manufactures
direction.

Types of medicinal plants used

Nine types of medicinal plants were
collected from different locations as following:
Euphorbia hirta (EH), Lolium temulentum (LT),
Minuartia cumberlandensis (MC) ,Polygonum
plebeium (PP), Silene rubella (SR) Gemellina
hystrix (GH) were collected from Tanta region.
While Thymus decussatus (TD) collected from Sant
Catren, Kalanchoe marmorata (KM) collected
from Orman garden and Forsskaolea tenacissima
(FT) collected from garden of Al-Azhar university
then were kept in the freezing conditions during
the experimental studies.

Test organisms used

MRSA, B39 isolated from wound infection
in Kobry El-Koba Hospital, Cairo, Egypt.
Preparation and Extraction of plant material

Ethanolic extraction of plants material
was carried out according to the method described
by [14] with some modifications.

The leaves of E.hirta and P.plebeium
were washed after collection and later grinding
until it become powder. 100gm of each plants
were soaked in 1200 ml of 70% ethanol (to
precipitate the chlorophylls and resin) for 24h.
Then, the mixture was filtered through double
layer of muslin cloth. Repeat these steps 3 times
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until complete extraction occur. The filtrate was
concentrate by using rotary evaporator .Then 5
gm of supernatant E.hirta (EH), P. plebeium (PP)
mixed with 50gm of distilled water and equivalent
amount of n- hexane (defatting agent & separation
of less polar substances) was mixed together in
separating funnel and left it until it stile . Hexane
extract of each plant was dried under vacuum
using (Rotary evaporator), and kept at -20°C for
later use.

The same protocol was used by other
solvents (ethyl acetate separation of middle polar
substances) & (n-butanol separation of high polar
substances). The synergistic effect of fractions of P
plebeium, PP and E.hirta ,EH were tested against
MRSA.

Antimicrobial activity of selected medicinal plants
against MRSA

The antimicrobial assay was preformed
using agar well diffusion method for ethanolic
extract of 9 medicinal plants. Only 10 pl of each
target resistant strains were inoculated into
100 ml warm nutrient agar medium (45°C). The
media were poured in sterile plates and left
for solidification. Each plate is called a seeded
plate. The seeded plates with target organisms
were cut by sterile cork borer to make holes
(11 mm in diameter). Only 100 ul of the plant
extracts was transferred into each hole under
aseptic conditions. Then, the plates were kept in
refrigerator for 2 hours before incubation to permit
diffusion of the metabolites before the growth of
the resistant pathogenic bacterial strains takes
place.

Subsequently, the plates were incubated
at 37°C for 24 hours and then examined for
antimicrobial activities. Duplicate plates were
used for each test microorganism Triplicates of
measurements were carried out and the mean of
inhibition zone diameter was calculated.
Determination of the MIC of E.hirta and
P.plebeium extracts against selected strains

The minimum inhibitory concentration
(MIC) had been determined by agar diffusion
method.

Different concentrations of plant extracts
were prepared by using distilled water. The
different concentrations used were 100, 50, 25,
12.5 and 6.2 (mg/ml). Then, 100 u of different
concentrations was placed in the holes. The

experiment was carried out in duplicate. The plates
were incubated at 37°C for 24 hr. The response was
observed as a clear zone (mm) around the holes.
Parameters controlling the growth of the selected
strain in relation to mixture of ethyl acetate
extract of E.hirta, EH and P. plebeium, PP

The following parameters were carried
out to optimize the antimicrobial activity against
the resistant pathogenic bacterium strain. Agar
diffusion method was used in this respect. After
determining each parameter, the best result was
applied in the subsequent parameters. Triplicates
were used for each particular parameter .The
antimicrobial activity was assayed.
Thermal stability

In this respect, ethyl acetate extracts of
the extracts E. hirta, EH and P. plebeium, PP was
incubated at different temperatures (10.0, 25.0,
35.0, 45.0, 100 and 121°C) for several incubation
periods (0, 10, 1, 6, 24, 48 h) and then used against
MRSA.
Different pH’s

The pH of plant extracts was measured
(pH 5.8) and registered. Then the plant extract was
modified to different pH’s( 2.0, 3.0, 5.0, 8.0 and
9.1) and incubated at 37°C for several incubation
periods (zero, 10min, 6, 24 and 48 h) and then used
against the selected resistant pathogenic strains,
in order to determine the best pH and incubation
time.
Dark and light

In this experiment, the plant extracts of
E.hirta, EH and P. plebeium, PP was subjected to
light and dark for 24 hr. and then was used against
MRSA in order to examine the effect of dark and
light on the antimicrobial activity of plant extracts.
Static and shaken conditions

Plant extracts E. hirta, EH and P. plebeium,
PP was used under static and shaken conditions
(50 and 150 rpm) condition against MRSA.
Different carbon sources

Different carbon sources (xylose, glucose,
fructose, lactose, maltose, carboxy methyl
cellulose (CMC), galactose, sucrose and starch)
were added at 1% to the ethyl acetate extracts
E.hirta, EH and P. plebeium, PP and then the plant
extract was used against the resistant pathogenic
strains, in order to determine the best carbon
source in combination with the plant extract can
affect the resistant pathogenic strain effectively.
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Different amino acids
Different amino acids were used viz. (DL-
Tryptophan, L-Lysine, L-Arginine, DL- Asparagine
, L-Serine, L-Cysteine, L-Alanine, L- Histidine,
L-Leucine, L-Phenyl alanine, DL- Threonine and
Glycine). Then the previous amino acids were
added separately to ethyl acetate extracts of
E. hirta, EH and P.plebeium, PP and then used
against the resistant pathogenic strain, in order to
determine the best amino acid which can increase
the efficiency of the antimicrobial activity of the
plant extracts.
Different metallic ions
Different metallic ions were used viz.
(znSO,, CaCl,, MgS0,, CoCl,, KCland EDTA) in three
different concentrations 50,100 and 200 (ppm)
were added to the ethyl acetate extracts of E. hirta,
EH and P. plebeium, PP and then the extracts was
used against the resistant pathogenic strain, in
order to determine the best metallic ion by which
the extracts can affect the resistant pathogenic
microorganism effectively.
Different vitamins
In this respect, different types of vitamins
were used including nicotinic acid, riboflavin,
ascorbic acid and inositol in three different
concentrations (50, 100 and 200 ppm) were added
to the plant ethyl acetate extracts of E. hirta, EH
and P. plebeium, PP and then the extracts was
used against the resistant pathogenic strain.
Different concentrations of multivitamins capsule
Different concentrations (50, 100 and 200
ppm) of centrum capsule were added to the ethyl
acetate extract of E. hirta, EH and P. plebeium,
PP and then the extracts was used against the
resistant pathogenic strain.
Separation and purification of the antimicrobial
substance from E. hirta, EH, P.plebeium, PP
Materials for chromatography:
1- Silica gel G60 for thin chromatography ( TLC)
( E.Merck ).
2- Silica gel G for column chromatography ( CC)
( E.Merck ).
3- Sephadex LH-20 for CC ( Sigma ).
4- Pre-coated silica TLC plates 60 F 254 ( 20 x 20
cm) ( E.Merck ).
5- Anhydrous sodium sulphate (Sigma).
Column chromatography
A glass column of (2.5 x 50) cm diameter
was used for such purpose as shown in plate (22).

The column was packed with activated silica gel as
follows: The silica gel was mixed with chloroform
as an eluting solvent. A glass rod was often used
to stir the slurry to prevent air bubbles from
being trapped with the slurry. Once the slurry get
homogenous, it was poured cautiously into the
empty .column and the column was left overnight
until the silica gel was completely settled. The silica
gel was occupied 30 cm of the column. One ml of
crud viscose brown syrup extract was added onto
top of the silica.
The elution gradient of different solvent mixtures
(20 ml each) was added as follows:
1) Chloroform: ethyl acetate (95: 5)
2) Chloroform: ethyl acetate (90: 10)
3) Chloroform: ethyl acetate (85: 15)
4) Chloroform: ethyl acetate (80: 20)
5) Chloroform: ethyl acetate (75:25)
80, 85 fractions were collected from
E.hirta, EH and P.plebeium, PP respectively each
of 10ml. All fractions were tested for their activity
using Agar diffusion method against resistant
pathogenic strains. The separated fractions were
examined by TLC assay for their purity.
Thin layer chromatography (TLC)
Preparation of plates
Thin Layer Chromatography (TLC) plates
were prepared by mixing silica gel G with water
at a ratio of (I: 2 w/v) in a flask to form slurry then
spread evenly over the whole surface of a glass
plate (20 x 20 cm). The plates were then subjected
to air and heat to remove any traces of water. The
dry plates were then activated at 80-130°C for
2hrs.[15]
Characterization of the most active pure
compounds
The following spectroscopic techniques
have been used in this experimental work to
predict the empirical chemical structure and
the suggested molecular formula as well as
nomenclature of the most active compound.
uv
(UV spectrophotometer Unicom SP
1750 PYE.) using shift reagents to investigate
the substitution patterns of the flavonoids.
Cochromatography with standards was also
performed where possible. Flavonoid and phenolic
acids standards available for comparison during
the study were rutin, kaempferol, quercetin and
myricetin, rutin and hydroqunion, O-coumaic
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acid, ferulic, caffeic and gallic acids (all obtained
commercially, from Fluka, Germany).
Mass (MS) spectrum

Mass spectrum was carried out on Direct
part DI-50 to mass analyzer in Shimadzu GC/MS-
QP5050 (Germany) at the Regional Center for
Mycology and Biotechnology (RCMB), Al-Azhar
University, Cairo, Egypt. The mass spectroscopy
system was used to confirm the purity of the
compounds.
Infra red (IR) spectrum

The Infra-Red absorption spectrum
was obtained in the solid state in the form of
KBr discs and recorded using FTIR Shimadzu
spectrophotometer (4000-400cm) (Germany),
Chemistry Department, Faculty of Pharmacy, Al-
Azhar University, Cairo, Egypt.

RESULTS AND DISCUSSION

Infectious diseases are major causes of
morbidity and mortality in the developing world
and accounts for about 50% of all deaths. Some
5.8 million deaths each year in infants and children

below 5 years are caused by enteric diseases world
wide [16]. Presence of bacteria was different from
ward to ward and hospital to hospital based on
activities of each hospital.

Identification of bacterial isolate

Bacterial isolate B39 was identified 16s
ribosomal RNA in Sigma lab as following:
Antimicrobial activity of 9 medicinal plants
against MRSA

The production of herbal drug
preparations (i.e. extracts), using a variety of
methods from simple traditional technologies to
advanced extraction techniques is the first step
in the value addition of medicinal and aromatic
plants bioresources [17].

In the present study from table (1) it
was found that, plant extract P. plebeium ,PP at
concentration 100 mg/ml, and E.hirta were the
most medicinal plants effective against MRSA,
B39, which inhibited the growth of MRSA by
23.33, 21.0 mm. respectively. While, Minuratia
cumberlandensis, MC and Lolium temulentum, LT
no effected at any concentration on MRSA, B39.

Table 1. Effect of nine different plant extracts on MRSA, B39

Plant extracts Concentrations
100mg/ml 50mg/ml 25mg/ml
Forsskaolea tenacissima 18.3 + 0.58 _ + _ _ + _
Minuartia cumberlandensis _ + _ _ + _ _ + _
Euphorbia hirta 21 + 0 20 + 0 17 + 1
Gemellma hystrix 18.7 + 0.58 18 + 0 17 + 0
Polygonum plebeium 23.3 + 0.58 20.3 + 0.58 19.3 + 0.354
Kalanchoe marmorata 20.3 + 0.58 19 + 0 18.3 + 1.155
Silene rubella 19.3 + 1.15 20 + 0 18.7 + 0.577
Thymus decussatus 16.7 + 0.58 _ + _ _ + _
Lolium temulentum _ + _ _ + _ _ + _
These results were in accordance with ~ 25mg/ml. These results were in contrast with

[18] who showed that, the antimicrobial activity
of extract of leaves of E.hirta was effective against
Salmonella with diameter of inhibition zone 18
mm.
Determination of MIC of P. plebejum, PP and E.
hirta EH against the growth of MRSA

Data illustrated in table (2 a,b) declared
that, the minimum inhibitory concentration (MIC)
of plant extract P. plebeium ,PP and E. hirta,
EH against the growth of MRSA, B39, and was

[18] who indicated that, the minimum inhibitory
concentration (MIC) of leaf extract E.hirta, EH
against the growth of S. aureus with value of
12.50mg/ml .
Extraction of antimicrobial substance from P
plebejum, PP , E. hirta, EH , plant extracts by
different solvent systems

It was indicated from table (3) that,
among all the tested solvent systems ( n -hexane
F1, ethyl acetate F2, and n- butanol F3 ) for the
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extraction of the antimicrobial agent from P.
plebejum, PP, E. hirta, EH, ethyl acetate (F2) was
the best solvent for extraction of the antimicrobial
substance of 2 medicinal plant . The synergistic
effect of fractions of P. plebejum , PP& E. hirta,
EH indicated from table (4) that, mixture of F2 of
both extracts was more effective and exhibited
the highest antimicrobial activity against MRSA.
[19] reported that methods used in extraction
of the plant material can influence the chemical
composition of the extracts and potentially the
biological activity is not new. The more information
on the product that is provided in research, the
greater will be the ability to compare among
studies and understand differences in results that
may emerge.

[13] reported that, synergism might
play a major role in medicinal plant extracts that
were active when the MIC of the mixture was
determined, while the separated components
showed no antimicrobial activity.

Parameters controlling the growth of
MRSA in relation to ethyl acetate extract of
E.hirta, EH and P. plebeium, PP

For the purpose of improving the activity
of ethyl acetate extract of Pplebeium and E hirta as
an antimicrobial agent, different parameters were
studied. Results recorded in Table (5) showed that,
the best incubation temperature used to storage of
ethyl acetate extract of E.hirta, EH and P. plebeium
was 25°C against MRSA, B39 It has been noticed
that, the incubator time at such temperature play
an important role. In the antimicrobial activity of
the extract but on time up to it the antimicrobial
activity was reduced.

On the other hand, the effect of different
pH's on the antimicrobial activity of ethyl acetate
extract of Pplebeium, PP and E hirta, EH as an
antimicrobial agent, against MRSA was tested,
the results revealed that, pH 5 was more effective
against MRSA, B39 which the mean diameter
of inhibition zone was 27mm but when the pH
was changed up and down the best pH value
it was less effective. The acidic and alkaline pH
exhibited activation in the antimicrobial activity of
Pplebeium, PP and E. hirta, EH against MRSA table
(6). No available literature was found concerning
this.

Table 2a. Determination of (MIC) of the plant extracts of P. plebeium, PP against MRSA. B39

Bacterial Plant extracts
strains Mean diameter of inhibition zone of P.plebeium, PP (mm)
100 mg/m | 50 mg/m | 25 mg/ml 12.5 mg/ml 6.2 mg/ml
MRSA ,B39 22 + 1 2067 + 058 18.7 £ 0.6 0 * 0 0 + 0
Table 2b. Determination of (MIC) of the plant extracts of E. hirta, EH against MRSA B39
Bacterial Plant extracts
strains Mean diameter of inhibition zone of E. hirta ,EH (mm)
100 mg/m | 50 mg/m | 25 mg/ml 12.5 mg/ml 6.2 mg/ml
MRSA ,B39 20.67 + 0.58 19.67 * 0.58 16.7 ¢t 0.6 0 + 0 0 + 0

Table 3. Effect of different solvents of plant extracts of P. plebeium, PP and E. hirta, EH on the

selected pathogenic bacterial strain under study

Plant extracts Euphorbia hirta (EH)

Polygonum plebeium (PP)

Strains F1 F2 F3

F1 F2 F3

MRSA, B39 16.3+0.58 23+0

20.3+0.58

16 +£0.29 246+0.6 21.8+0.76

F1: Extraction using n-hexan solvents F2: Extraction using ethyl acetate solvents F3: Extraction using n-butanol

solvents

Journal of Pure and Applied Microbiology

2210

www.microbiologyjournal.org



Abdelkhalek et al. J Pure Appl Microbiol, 12(4), 2205-2216 | Dec. 2018 | http://dx.doi.org/10.22207/JPAM.12.4.60

Icl|Query 208553

[

Staphylococcus aureus strain DSM 3014 16S ribosomal RNA gene, partial sequence

Staphylococcus aureus strain JCM 1662 16S ribosomal RNA gene, partial sequence
Staphylococcus aureus strain ATCC 13883 16S ribosomal RNA gene, partial sequence

<

Staphylococcus aureus strain DSM 30104 16S ribosomal RNA gene, complete sequence
Staphylococcus aureus strain DSM 30104 16S ribosomal RNA gene, partial sequence
Staphylococcus aureus strain JCM 1662 16S ribosomal RNA gene, partial sequence

Staphylococcus aureus strain F2R9 16S ribosomal RNA gene, partial sequence
Staphylococcus aureus At-22 strain At-22 16S ribosomal RNA, complete sequence
Staphylococcus aureus strain ATCC 13883 16S ribosomal RNA gene, partial sequence
Staphylococcus aureus strain DSM 30104 16S ribosomal RNA gene, partial sequence
Staphylococcus aureus strain DSM 30104 16S ribosomal RNA gene, partial sequence
Staphylococcus aureus strain NBRC 14940 16S ribosomal RNA gene, partial sequence
Staphylococcus aureus strain DSM 30104 16S ribosomal RNA gene, partial sequence

Fig. 1. A dendogram showing the sequence relationships between, Staphylococcus aureus strain DSM 30104
(117686) using 16S ribosomal RNA gene, partial sequence, and several other Staphylococcus aureus strains based

on 16s r RNA gene sequencing

In addition, the antimicrobial activity
of mixture of ethyl acetate of E.hirta, EH and
P.plebeium, PP exhibited slight effectiveness under
static condition against MRSA, B39 which the mean
diameter of inhibition zone was 28.67 mm (fig.
2-b).

In the present investigation, different
carbon sources in order to determine the best one,
monosaccharide xylose was found exhibited the
highest antimicrobial activity in combination with
mixture of ethyl acetate extracts of P.plebeium
,PP and E hirta, EH for microbial isolate MRSA,
B39 They may induce synergetic activity with
extract(fig.2-c).

Data represented graphically in fig. (2-d)
declared that, not affected by the different types
of amino acids for MRSA.

By using different metallic ions with
various concentrations (50,100,200 ppm) in
combination with ethyl acetate extracts of P.
plebeium, PP and E. hirta, EH against MRSA fig.
(2-e). resulted in inhibition in the antimicrobial

Table 4. Effect of F2 (P. plebeium, PP and E. hirta, EH)
& F3 (P. plebeium, PP and E. hirta, EH) on MRSA,B39

Strains F2 (EH+PP) F3 (EH +PP)

MRSA, B39 31+0 28+0

F2: Extraction using ethyl acetate solvent F3: Extraction
using n-butanol solvent

activity against MRSA,B39 comparing with control.
Thus the addition of any metallic ions must be
restricted and avoided.

Data represented graphically in fig.( 2-f)
indicated that, different vitamins with various
concentrations in combination with ethyl acetate
extracts of P. plebeium, PP and E. hirta, EH were
studied .resulted in inhibition in the antimicrobial
activity against MRSA,B39 comparing with control.
Thus the addition of any metallic ions must be
restricted and avoided.

Data represented graphically in Fig. (2-g)
indicated that , the ethyl acetate extracts of P.
plebeium ,PP and E. hirta ,EH was no effective at
any concentrations of multivitamins capsule on
MRSA.

Separation and Purification of the Antimicrobial
substance from E. hirta, EH, P.plebeium, PP
Column chromatography

Column chromatography for separation of active
antimicrobial substance from ethyl acetate
extract of P.plebeium, PP

Data illustrated graphically in Fig. (3,4)
Indicated that, the maximum activity could be
recorded in 2 peaks. Peak | fractions (44-56)
inhibited the growth of MRSA, B39 by (12.6, 15.6,
22, 24.6, 29.3, 31.6, 34.3, 36, 31, 25.3, 18.6, 15
and 14.3mm) respectively. Peak Il fractions(59-65)
inhibited the growth of MRSA, B39 by (18, 23.3,
28, 24.6,17.6, 15.6 and 14.3 mm) respectively.

In view of the findings of other
investigators, [20] found that, the antimicrobial
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Fig. 2-a. Antimicrobial activity of mixture of ethyl acetate
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against MRSA B39 in relation to static and shaken
conditions
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Fig. 2-d. Antimicrobial activity of mixture of ethyl acetate
extracts of P. plebeium and E.hirta against MRSA B39 in
relation to different amino acids
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Fig. 2-f. Antimicrobial activity of mixture of ethyl acetate
extracts of P. plebeium and E.hirta against MRSA B39 in
relation to different vitamins

activity was within the third fraction of column
chromatography. This fraction was then subjected
to gel filtration using Sephadex G-100. Two
peaks were obtained. Peak one possessed
higher antimicrobial activity. This peak was then
subjected to ion exchange Chromatography using
DEAE Sephadex. Only peak 4 from six peaks
obtained showed as light antimicrobial activity
[21] showed that, the chloroform
extracts exhibited the least antimicrobial activity
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Fig. 3. Fractionation pattern of active antimicrobial
substances from P. plebeium (PP) extract and their effect
against MRSA, B39

The clear zone on the left reffered to Peak I, and on the right
reffered to Peak Il

Fig. 4. Fractionation pattern of active antimicrobial
substance from P.plebeium (PP) extract and their effect
against MRSA, B39

as compared to other solvent extracts from
different medicinal plants. The reasons could be
a low concentration of antimicrobial compounds
in these extracts.
Column chromatography for separation of active
antimicrobial substance from ethyl acetate
extract of E. hirta, EH

Data represented graphically in fig. (5,
6) Indicated that, the maximum activity could be
recorded in 2 peaks.
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Fig. 5. Fractionation pattern of active antimicrobial
substances from E. hirta (EH) extract and their effect
against MRSA, B39

In addition, Peak | fractions (53-63)
inhibited the growth of MRSA, B39 by (14.3, 16,
17.6, 21.6, 24.6, 26.6, 27.6, 24.3, 20.3, 17.3 and
13.6mm) respectively. Peak Il fractions(66-73)
inhibited the growth of MRSA, B39 by (22.6, 28.6,
30, 26.3,22.3, 18, 14.6 and 14.3mm) respectively.

Peak Il of (EH) exhibited the highest
antimicrobial activity in case of MRSA.

In view of the findings of other workers,
column chromatography packed with silica gel
and an eluting solvents composed of various
ratios of solvent system was used to fractionation
of the crude extract into active fractions
[22],[23],[24],[25],[26],[27]and [28].

In atrial to elucidate the synergistic effect
of a mixture of all active peaks, the active fractions
in each peak were mixed together in glass vials,
and then were used for the antimicrobial activity
test against MRSA. Data in fig. (7, 8) showed that,
The mixture of peak | of P. plebeium, PP and peak
Il of E. hirta ,EH was the most effective against
MRSA, B39 by (39 mm) respectively.
Characterization of the active compounds as
antimicrobial agents from P. plebebium.

The most active fractions on the 6 strains
under study were collected (48-49-50-51-59-60-
61-62). The purified fractions were checked by
chromatographic separation onsilica gel TLC plate
that showed two bands under short wave length.
Also, the purity of this compound was confirmed
by the total ion chromatogram resulted from mass
spectroscopic (MS) analysis of 2 substance.

The clear zone on the left reffered to Peak I, and on the right
reffered to Peak Il

Fig. 6. Fractionation pattern of active antimicrobial
substance from E. hirta ( EH) extract and their effect
against MRSA, B39
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Characterization of the active compound (A) from
P. plebjeum

The purity of the compound was
confirmed by chromatographic methods which
give one spot on TLC using different mobile phases
using different spraying reagents as shown in figure
(9). Ultra violet (UV) spectrum of this compound
Amax (MeOH) nm: 291. Infra red (IR) spectrum
Amax (KBr) cm™: 3420 (OH), 3110-2510 (OH), 1620,
1600, 1518 (C=C). From the mass spectrum of this
compound showed molecular ion peak at m/z 81
(30%), 55.5 (20%), 39 (18.2), 27 (15.2%) and the
base peak at m/z 110 (100 %) indicated that this
compound was identified as hydroquinone with
molecular formula C.H.O,

[29] reported that, Purified hydroquinone
showed promising activity against P. aeruginosa
MTCC 741, S. aureus MTCC 740 and K.
pneumoniae. Electron microscopy revealed
that, hydroquinone caused damage to bacterial
pathogens. This damaged in bacterial cells was
caused by the antimicrobial peptides gramicidin
S caused formation of blebs on membrane lead

MRSA , B39

0

PI(PP)&PII (PP)  PI(EH)&PII (EH)  PI(EH)&PI (EH)  PI(PP)&PII(EH)  PII(PP)&PI (EH)  PII(PP)&PII(EH)
Different Peaks Of (PP)&(EH)
Bacterial strains

8

(mg)

Mean diameter of
hibition zone

Fig. 7. The antimicrobial activity of a mixture of peak |
and peak Il for both extracts P. plebeium (PP)& E. hirta
(EH) against MRSA B39

Fivena

The clear zone on the left reffered to Peak | (PP) &PII (PP), and
on the right reffered to Peak | (PP) &PII (EH)

Fig. 8. The antimicrobial activity of a mixture of peak
| and peak Il for both extracts P. plebeium (PP) and E.
hirta, (EH) against MRSA, B39

Table 5. Antimicrobial activity of the mixture of ethyl acetate extract of P.plebeium, PP and E hirta, EH against
MRSA, B39 in relation to different incubation temperatures

Time Mean diameter of inhibition zone (mm)
(hr) Temperature °C
10 25 35 45 100 121 Autoclave
Zero 250 29.67 £0.58 27+0 17.333+0.58 18+0
10min 22.67£1.155 28.33+0.58 24.33 £0.58 18.333+0.58 19.67 £0.58 18.67 £ 0.58
1 20.33 £0.577 25.67 £0.58 25.33+0.58 20.667 £0.58 21.67+0.58
6 19.67 £ 0.577 24+ 0 24.33 £0.58 24.333+£0.58 20+ 0
2h 19+0 22+0 2133+ 1.1523+0 19.67 £0.58
4h 18.67 £ 0.577 21.33+1.15 20.33+£0.58 19.333+0.58 -t-

Table 6. Antimicrobial activity of the mixture of ethyl acetate extract of P.plebeium, PP and E hirta, EH against
MRSA, B39 in relation to different pH’s

Time Mean diameter of inhibition zone of (mm)
pH’s
2 3 5 7 8 9

Zero 20.33£0.58 21+1 23+0 25+0 18.33 +1.528 17+1

10min 22+0 23.67+058 24.33+0.58 26.33+0.58 18+1 17.33+1.15
1h 22.33+1.15 24+0 27+1 26+0 19+1 17.67 +1.53
6h 21+0 20.33+0.58 23+0 25.33+1.15 18.67+0.577 17+0

24h 19.33 +0.58 21+1 22+1 25.67+0.58 18.33+0.577 16.67*+0.58
48h 19+0 19.67+0.58 20.33+0.58 25.67 +0.58 18+ 0 15.67 + 0.58
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to membrane lysis and cytoplasmic contents were
released out the cell.3.7.2. Characterization of the
active compound (B) from P.plebjeum
Characterization of the active compound (B) from
P.plebjeum

Compound B isolated as white crystals
give one spot on TLC using different systems as it
is obvious in figure (10). Ultra violet (UV) spectrum
of this compound B >max (MeOH) nm: 310. Infra
red (IR) spectrum Amax (KBr) cm-1: 3420 (OH),
3100-2500 (OH), 1675 (CO), 1620, 1600, 1515
(C=C). From mass spectrum showed molecularion
peak at m/z 164 (10%), 146(75%), 103 (10%), 90
(30%), 65 (20%), 51 (19%), 39 (30%), 18(14%) and
the base peak at m/z 118 (100 %).indicated that
this compound was identified as O-coumaric acid
(2 hydroxy cinnamic acid with molecular formula
C.,H.O,. The identification of this compound was
confirmed with stander ( Tlc, colour reaction,
mp, mmp) and by direct comparison data in
previous literature, The molecular formula for
the compound is CH,O, and the chemical name
is O-coumaric acid (2 hydroxy cinnamic acid)

Coumarins are a group of aromatic
benzopyrones consisting of fused benzene
and alpha pyrone rings. There are 3 isomers of
coumaric acids: o-coumaric acid, m- coumaric acid
and p- coumaric acid that differ by the position

of hydroxy substitution of phenyl group. The
mechanism of action of gallic acid and coumaric
acid was assessed on E. coli, P. aeruginosa and
S. aureus. These compounds led to irreversible
change in membrane properties (change-intra and
extracellular permeability and physicochemical
properties) through hydrophobicity changes,
decrease of negative surface charge and
occurrence of local rupture or pore formation in
the cell membranes with consequent leakage of
essential intracellular constituents. The overall
study emphasizes the potential of medicinal plants
derived as antibacterial agents [30].
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