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Abstract

Plant extracts were approved to heal many diseases, so three medicinal plants namely Carissa
carandas L., Ficus carica L. and Olea europaeae L. were collected from different regions of
Baghdad, in which their ethanolic crude extracts of leaves were assayed for antimicrobial activity
against various pathogenic microorganisms such as: Gram-negative bacteria (Escherisha coli,
Pseudomonas aeruginosa), Gram-positive bacteria (Staphylococcus aureus, Bacillus subtilis), yeast
(Saccharomyces cerevisiae) and fungi (Penicillium species). Antimicrobial activity was conducted
by the agar well diffusion method. The plant leaves extracts showed various levels of antimicrobial
activity on different test microorganism, Gram negative bacteria, S. aureus and yeast were sensitive
to the leaves extracts of the three plants, while B. subtilis and the fungus showed a moderate
sensitivity against the leaves extracts of the three plants. The crude leaves extract of Ficus carica

L. showed higher effect than the other two plants against pathogenic microorganisms.
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Introduction

Multidrug resistance is a growing problem
in the health care units nowadays, because of
the increasing rates of the bacteria that are able
to be transformed in association with the
antibiotic administration in many cases ['].
The multidrug resistance in microorganisms
led to the development of drug section and the
usage of complicated types of antibiotics
which are mostly toxic and have major side
effects that can cause many damages inside the
human body or gaining more weight with
prolonged administration [Y,Y].

According to these serious issues and the
increased needs to overcome such difficulties,
the attention of the scientist was drawn to an
ancient concept which is the activity of
medical plants, herbs and natural products that
can assist in finding solutions [¢,°]. Plants are
rich in a wide variety of secondary
metabolites, such as tannins, terpenoids,
alkaloids, and flavonoids, which have been
found in vitro to have antimicrobial properties.
Since many of these compounds are currently
available as unregulated botanical preparations
and their use by the public is increasing
rapidly, clinicians need to consider the
consequences of patients self-medicating with
these preparations [1, V].

Carissa carandas L. is a species of
flowering shrubs in the dogbane family,
Apocynaceae. It produces berry-sized fruits
that are commonly used as a condiment in
Indian pickles and spices. The fruit is a rich
source of iron, so it sometimes used in
treatment of anemia. It contains a fair amount
of vitamin C and therefore is an antiscorbutic.
Mature fruit contains pectin and accordingly is
a useful ingredient in jelly, jam, syrup and
chutney. Only a few reports are available for
the antimicrobial properties of this plant [A, 4].

Ficus carica L. is a species of flowering
plant in the genus Ficus, from the family
Moraceae, known as the common fig, leaves
are rich in phenols, essential oils, flavonides
and other bioactive compounds such as
arabinose, B-amyrins, B-carotenes, glycosides,
[-setosterols and xanthotoxol, its high content
of alkaloids, glycosides and flavonides made it
an active pharmacological agent [Y +5>) ),V Y].

Olea europaeae L. is an evergreen tree or
shrub. The antimicrobial activity of a plant is
highly related to secondary substances that are
synthesized and produced by these plants.
Secondary metabolites are substances of low
molecular weight, which are not products of
the primary metabolic pathway of the
producing organism and at first thought to be



with no advantage to the plant ['Y]. Nowadays
it is believed that they have vital functions.
They may act as messenger molecules under
specific circumstances (e.g. against the
aggression) or natural pressures in order to
protect the producer organism. They also give
plants their pigment and odors [)£]. In our
research the antimicrobial activity of Carissa
carandas L., Ficus carica L. and Olea
europaeae L. leaves were investigated against
pathogenic bacterial isolates, beside yeast and
fungi.

Materials and Methods
e Plant Material

Plants (Carissa carandas L., Ficus carica
L. and Olea europaeae L.) were collected
from different regions of Baghdad and were
classified to their families (Apocyanaceae,
Moraceae, Oleaceae) respectively, according
to the Department of Biology/Herbal Plants
Taxonomy Center for experiments and work.

e Leaves Extracts Preparation

After the classification step, the plants
were washed by tap water then left to dry by
air at room temperature for five days. The
dried leaves of each plant were transferred to
the blender to be grind to its powder. A
quantity of Yeg of the dried leaves powder was
filled in conical flask with Ye.ml of 44Z
ethanol solvent which had been well mixed
and put in Thermo-shaker for Y+ +«rpm at ¥:°C
for YYhrs. The leaves extract was filtered using
Whatman No." filter paper. The leaves extract
was centrifuged at Y+« +rpm for )+ minutes.
The precipitate was neglected and the
supernatant was taken to be concentrated in
the oven at £+°C for ¢ hrs. The dried leaves
extract was dissolved in 447 ethanol to get the
stock solution of Y +mg/ml [} °].

Microbial Studies
e Bacterial Isolates

Gram negative bacteria isolates (E.coli, P.
aeruginosa) were identified according to
RAPID system Fig.(}), while macroscopic
features of Gram positive bacteria (B. subtilus,
S. aureus) were identified using selective
media (MRS agar, Mannitol salt agar) Fig.(Y),
beside the fungus and yeast (Peniclillium,
S.cerevisiae) on Malt agar and Sabouraud agar

Véo

May H. Shafeeq

media Fig.(Y) then prepared to be tested for the
antimicrobial activity of alcoholic leaves

extract for Carissa carandas L., Ficus carica
L., Olea europaeae L.
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(a) B. subtilus

(b) S. aureus

Fig.( " Identification of Gram Positive bacteria:
(). B. subtilus on Nutrient Agar. (b) S.aureus on Mannitol Salt Agar.

%

(a) Penicillium

(b) S. cerevisiae

Fig.(" Identification of Gram Positive bacteria:
(a) Penicillium on Malt Agar. (b) S. cerivisiae on Sabouraud Agar.

¢ Microbial Activity
Step |

Gradient concentrations (¢, Y+, ‘e and
Y+mg/ml) from alcoholic extract of the plants
were prepared individually by diluting the
stock solution with ethanol to check the
antimicrobial activity.

Step 11

Miller-Hinton Agar plates were prepared
according to the manufacturing company, and
then poured in the Petri dish. Four wells of
Amm diameter were punched into the agar
medium and filled with the gradient
concentrations for each plant, while the well

made in the center contained the control that
considered being absolute ethanol only as
shown below:

Gradient
Concentrations

S%W
Control O

20 15%




Step 111

The wells method was applied to examine
the microbial activity by culturing the isolates
on the agar media of thick streaking by sterile
swabs. Gradient concentrations were added
clockwise with Y+-pl in each well using
sterile micropipette. The plates with the
microbial isolates were incubated at YV°C for
Yhrs., while the yeast and the fungus were
incubated at Ye°C for Y-V days respectively.
Inhibition zones were measured with
millimeter and recorded after incubation for
further discussion [ 1].

Results and Discussion

Carissa carandas L., alcoholic leaves
extract showed the highest inhibition zones at
the concentration of Y mg/ml and Yemg/mi
and less ability to inhibit the microbial growth
in the concentrations of Y+« and emg/mi
(Table (1)) Fig.(%).

Gram negative bacteria (E. coli, P.
aeruginosa) were more sensitive to the crude
leaves extract in all studied concentrations,
while Gram positive (B. subtilus, S. aureus)
beside fungus and yeast (S. cerevisiae,
Penicillium) were moderately inhibited
Fig.(®). Many studies were conducted to
investigate the antimicrobial activity in vitro
and in vivo for the leaves, stem and flowers
extract of this plant either alcoholic or watery
which supported the recorded antimicrobial
activity of the crude alcoholic leaves extract
for the whole green plant in this study [ V»)A].

Table (1)
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Inhibition zones (mm) caused by the antimicrobial activity of the leaves crude extract

concentrations (¢, !+, !¢, r.mg/ml) for the Carissa carandas L.

Carissa carandas L. leaves extract
concentration (mg/ml)

E.coli

P. aeruginosa

S. aureus

B. subtilus

S. ceriviseae

Penicillium

ul 1s18wWelq
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(a) E.coli

(b) P. aeruginosa

(c) B. subtilus

(d) S. aureus

(e) S. cerevisiae

(f) Penicillium

Fig. (¥) The antimicrobial activity of the leaves crude extract concentrations for
the Carissa carandas L.
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Fig. (¢) The antimicrobial activity of the Carissa carandas L. crude leaves extract
concentrations against different microbial groups.

The Ficus carica L. alcoholic leaves
extract inhibited the microbial growth in all
concentrations against the microbial groups
that were examined in this paper (Table (Y))
Fig.(}). Both Gram negative and positive
bacteria were sensitive especially in the high
concentrations beside the yeast and fungus
Fig.(Y). This high activity related to the rich
content of phenols, essential oils, flavonides

and other bioactive compounds such as
arabinose, B-amyrins, p-carotenes, glycosides,
B-setosterols and xanthotoxol mimicking
antibiotics’ action in targeting the protein
synthesisand the cell wall synthesis [1>)+, YA].
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Table (1)
Inhibition zones (mm) caused by the antimicrobial activity of the leaves crude extract
concentrations (¢, '+, 14, r-mg/ml) for the Ficus carica L.

E.coli
P. aeruginosa

S. aureus

B. subtilus
S. ceriviseae
Penicillium

ul Jaawelq

(a) E.coli (b) P. aeruginosa (c) B. subtilus

(d) S. aureus (e) S. cerevisiae (F) Penicillium

Fig.( ) The antimicrobial activity of the leaves crude extract concentrations
for the Ficus carica L.
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Fig. (¥) The antimicrobial activity of the Ficus carica L. crude leaves extract concentrations
against different microbial groups.

Olea europaeae L. alcoholic crude leaves
extract were tested against the same microbial
groups and showed high activity against both
Gram negative bacteria beside S. aureus and
yeast (Table (¥)) Fig.(») while less inhibition
zones were recorded against B. subtilus and
fungi because of the spore formation ability

which protect the microbial cells Fig.(?). The
microbial activity of alcoholic crude extract
was doubled according to its content of
hydroxytyrosol and its derivatives (e.g.
oleuropein complex) which were also reported
by other studies [Y4, Y+, YY), YY].

Table (7
Inhibition zones (mm) caused by the antimicrobial activity of the leaves crude extract
concentrations (¢, '+, 14, Y-mg/ml) for the Olea europaeae L.

Olea europaeae L.leaves extract concentration (mg/ml)

. o

E.coli

|

P. aeruginosa

S. aureus

B. subtilus

S. ceriviseae

ul Js18welq

Penicillium
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(c) B. subtilus

(d) S. aureus

(e) S. cerevisiae

(f) Penicillium

Fig. (#) The antimicrobial activity of the leaves crude extract concentrations for the Olea
europaeae L.
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Fig.( 9 The antimicrobial activity of the Olea europaeae L. crude leaves extract concentrations
against different microbial groups.

According to the results obtained from this
study its clear that the three alcoholic crude
leaves extracts inhibited the microbial growth
in different ways depending on its bioactive
contents besides the minerals and vitamins that
can also be found in association with the
leaves extract that worked either as one
constituent or as a mixture of effective
inhibitors. From the results, we can conclude

ACA

that Ficus carica L. gave the best
antimicrobial activity while both Carissa
carandas L. and Olea europaeae L. showed
higher activity against E.coli, P. aeruginosa, S.
aureusand S. cerevisiaeas they had a little
effect on B. subtilus, and Penicillium; also
gradient concentrations might play a major
role in the extract activity Fig.() +).



Journal of Al-Nahrain University
Science

Vol.\V (i), December, Y+ ¢, pp.Yte-rey

100%

90%

80%

70%
60%

o—Carrisa

50%
40%

== Ficus

4
30%

20%

Olea

Antimicrobial activity %

10%

0%

10

e

7
4
5

15
Concentrations (mg/ml)

20 25

Fig. (! +) The qualification of the antimicrobial activity of the Carissa carandas L., Ficus carica
L. and Olea europaeae L. crude leaves extract concentrations against different microbial groups.

The alcoholic leaves extracts showed a
significant inhibition against the microbial
growth, which is related to their bioactive
substances. Both P. aeruginosa and S. aureus
showed significant results to the alcoholic
leaves extracts of Carissa carandas L., Ficus
carica L. and Olea europaeae L., while E.coli,
B. subtilus, S. cerevisiae, and Penicillium
showed non-significant results. Bacterial
growth was inhibited by the mode of action of
these active mid-products that worked as
killing agents at high concentrations. Leaves
extracts were approved to heal many diseases
even some of them are still awaiting to be
discovered and tested [YY, Y¢].
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