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Abstract
In ancient and modern epoch, aerial parts of herbal plants have been broadly used for the treatment of primary 

health care and variety of ailment across the world depends on geographical cultivation. Now a day’s researcher 
focuses their attention to explore the plants having broad spectrum therapeutic activity. On the basis of medicinal 
plant activity surveillance, the core goal step of current study is to evaluate the susceptible antimicrobial activity of 
crude 50% hydro alcoholic extract of leaves of different folk medicinal plant i.e Ocimum basilicum L., Cymbopogon 
citratus (DC.) Stapf., Olea europaea L., Eucalyptus camaldulensis Dehnh. against different clinical isolates 
(Enterococcus faecalis, Escherichia coli, Klebsiella pneumoniae, Bacillus subtilis, Pseudomonas aeruginosa, 
Staphylococcus aureus, Staphylococcu epidermidis, Salmonella typhi and Candida albican) of microbial disease 
so as to trip up on the other alternatives and overcome the upcoming era of increasing microbial resistance. These 
isolates were collected from different hospitals and pathological laboratories of Karachi, Pakistan. Extract were 
obtain by soaking the leaves in 50% methanol and then vacuum dried through Rotavapor while the antimicrobial 
activity were evaluated by well diffusion method. Overall outcome of current study endorse that among selected 
herbs, Olea europea possessed broad spectrum antimicrobial activity. Further investigation is needed to develop 
formulation from the same plant. It’s timely need to explore the antimicrobial activity of other herbs also.
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Introduction
Microbes are microscopic organism that includes any unicellular, 

cell bunches, or a cellular [1], found nearly everywhere in the taxonomic 
society of life on the sphere. In modern epoch, medical science along 
with other different challenges also stand in front of a challenge of 
escalating microbial resistance against different antibiotic [2] due to 
which now at present, researchers focuses on antimicrobial activity 
of traditional plants to overcome the microbial resistant pattern [3-7] 
however most of the active compound are present in these plants that 
can be used globally for different health care purposes [8,9]. Microbes 
can develop beneficial endosymbiotic association with other organisms 
in spite of causing of many contagious infections. These microbes 
include pathogenic bacteria (asplague, tuberculosis, and anthrax), 
protozoa (malaria, sleeping sickness, toxoplasmosis), fungi (ringworm, 
candidiasis, histoplasmosis). Skin floras are habitually non-pathogenic 
or mutualistic microorganisms (mostly 1000 species of bacteria) exist 
on skin, mostly on superficial or upper layers of the epidermis and hair 
follicles [10-12]. The non-pathogenic bacteria can deal with avoiding 
transitory pathogenic organisms from colonizing the skin superficial. 
Though, the occupant organism on skin can cause infection and enter 
the blood system producing life-threatening infections mainly in 
immune compromise person [13].

Different aerial part of plant has been used since ancient time either 
extracted raw compound or make a paste [14]. Although several plant 
species have been evaluated as a best choice for antimicrobial activity 
[15-18]. As these plants contain such an essential component which is 
consider to be having an antimicrobial [19-21].

Earliest investigation specifies that S. epidermidis and 
Propionibacterium is globally resided inside pretentious acne vulgaris 
[22]. Candida albican when invade on superficial mucous membranes, 
yields a white and cheesy plaque that is roughly adhere on the mucosal 
outward, called lesion or oral thrush which is generally painless till the 
plaque is indecisive and the raw, weeping, mucosal superficial surface 

is wide-open. Oral thrush usually occurs as single or various scruffy 
white blotcheson on the mucosal surfaces like tongue and plates. 
Similary fungal infection of vagina occurs by vaginal candidiasis which 
produces a thick, curd-like release, itching and burning of the vulva. 
Multiple ranges of self-limiting fatal infections in humans are caused 
by S. aureus which is an opportunistic pathogen. Usually neonates and 
young children have scale skin syndrome which is due to exfoliative 
toxins produce on epidermis [23]. Similary blisters, pimples, boils, 
impetigo, folliculitis and other skin disorders like abscesses and skin 
loss are due to exfoliative toxin produce by Staphylococcus species [23-
26]. Immuno suppressive people have necrotizing fasciltis which is due 
to S. aureus though this condition is rare [27].

P. aeruginosa can also spontaneously colonize on open burn lesions, 
causing infections, carbuncles, sepsis, edema staining of unburned 
skin at wound boundaries, green pigmentation of subcutaneous fat. 
Klebsiella spp. has been identified as important common pathogens for 
wound infections of 2%-4% [28,29].

During present study, following 04 plants namely, Ocimum 
basilicum L., Cymbopogon citratus (DC.) Stapf., Olea europaea 
L., Eucalyptus camaldulensis Dehnh were used to evaluate their 
antimicrobial. These plants were selected to study because of their 
excessive usage in local and herbal medicines. Moreover, these 
plants are one of the native plants available in Pakistan. A number of 
researches have been already done on these plants but there isn’t much 
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work done in Pakistan. These plants are supposed to be very effective 
against different microbes. Therefore this study is made to compare 
the antimicrobial activities of selected plants with those done in other 
countries.

Sweet Basil is a communal name for the herb O. basilicum L. 
belong to Lamiaceae family. Originated from India, Italian cuisine, 
Northeast Asian cuisine of Taiwan, Thailand, Cambodia, and Laos. The 
taste of leaves is similar to an anise with sweet smell often strong and 
pungent depending on the species and geographical cultivation [30]. 
Since ancient period of time, O. basilicum L. has been used as culinary 
and medicinal herbs [31-33]. Various in vitro scientific studies proved 
that basil oil have strong antioxidant, and antimicrobial properties 
[19,34,35].

In Asian region, it is used for treating pimples on the face in siddha 
medicine. Large ingestion of the basil seeds quantities is harmful for the 
brain. Various studies in rats and mice proved that basil is carcinogen 
and teratogen due to presence of estragole [36].

Lemon grass is a common name of genus C. citratus (DC.) Stapf., 
containing 55 grass’s species. Studies show that lemon grass oil has 
antifungal, antimicrobial, pesticide and preservative [37]. Due to 
having 65%-85% chemical component such as citral, citronellol, 
geranilol and myrcene as and an active ingredient, lemon grass has an 
antibacterial and pain reliever property [21,38]. It is cultivated at hot 
or warm area across the world most commonly origin at Philippines 
and Oceania. It is a tall perennial grass, broadly used in herbal drugs in 
Asian cuisine [21].

Leaf of the O. europaea L. is olive leaf. Since ancient period of time, 
the leaf of olive has been used medicinally. Globally the species of 
olive has cultivated around the world, Corsica, Greece, Crimea, Iraq, 
Israel, Italy, Palestine, Syria, Java, Africa, Portugal, Arabian Peninsula, 
Southern Asia and Bermuda. 

The prime content of olive leaf is oleuropein [39] and hydroxytyrosol 
with certain polyphenols and flavonoids [26,40,41].

Olive leaf posse’s good activity against bacterial and fungal 
microbes. Leaves of Olive play a vital role in health care system due 
to containing of certain phytochemical [42]. Olive leaf possessed 
antimicrobial activity on pathogens of food [43].

Olive leaf is generally used as antiviral, antibacterial and antifungal 
in many severe infections. Olive leaf not only used to treat infection 
caused by microbes but also used traditionally as hypolipidemic agent, 
anti-rheumatic, anti-inflammatory, antinociceptive, antipyretic, 
antidiuretic, calcium channel blocker property, normalize the blood 
pressure to relax the heart arteries, improve neurological deficit scores 
in stroke [26,44-51]. Olive leaf possessed antioxidant activity thus 
prevent biological system from free radical which is help ful in treating 
tumor and different cancre but it’s antioxidant property is potent when 
used with other antioxidant [52- 57].

The River Red Gum tree is a common name of E. camaldulensis Dehnh. 
Leaves contain 77% cineol while certain amount of cuminal, phellandrene, 
aromadendren, valerylaldehyde, geraniol, cymene, phellandral, tannin, 

glucoside, catechol, and pyrocatechol. Leaves also have certain amount of 
flavonoids and sterols while annin is presence in bark [58]. It can be used 
as good choice for antibacterial formulation [59].

Methodology
Collection of clinical isolates

Pathogenic clinical isolates i.e. bacteria used in current study include 
E. faecalis, E. coli, K. pneumoniae, B. subtilis, P. aeruginosa, S. aureus, 
S. epidermidis, S. typhi while fungi includes C. albicans. Suitable strains 
of all these microorganisms were procured from different pathological 
and microbiological Laboratories of Karachi, Pakistan. The organism 
were inoculated for 48 h on stationary culture of nutrient agar slant at 
37°C and then inoculated in Mueller Hinton Agar medium.

Isolation and identification of organism

Clinical isolates were identified on the basis of morphological, 
cultural and biochemical reactions.

Collection of aerial parts of plants

Following selected plants for current study i.e. O. basilicum L., 
C. citratus (DC.) Stapf., O. europaea L., E. camaldulensis Dehnh., 
were collected from different region of Pakistan. All studied plants 
were provided and identified by pharmacist Dr. Iqbal Azhar who is 
specialist in pharmacogonosy, Department of Pharmacognosy, Faculty 
of Pharmacy, University of Karachi, Pakistan. Following specification 
number (*) were provided for authenticity of the plants (genus with 
species) used in this study as shown in Table 1.

The leaves of studied plant were collected and washed with water 
for removal of any impurities then washed again but finally wash with 
distilled water and kept the leaves for dry.

Preparation of extract
Soaking of leaves in solvent

The leaves of studied plant wrapped in plain uncontaminated paper 
and placed under shaded area to allow it for complete dry. Each set 
of studied plant’s leaves were weight up to 100 gm which were then 
transfer to large sterile conical flask individually. The flask were filled 
with 2000 ml of 50% hydro alcoholic solvent which comprises of 1000 
ml of 50% methanol and 1000 ml of distilled water in such a way so 
that leaves were completely dip. Each flask was labelled with its plant 
name and date. Each conical flask was closed air tightly and covered 
with aluminium foil then kept in laboratory for about 02-03 weeks on 
average room temperature i.e. 25°C-30°C as shown in Figure 1.

Extraction
The solvents of each flask were filtered by passing through filter 

paper to collect apparent colored filtrate. Clear filtrate was shifted 
to round bottom flask (Pyrex®) for vacuum dried through rotavapor 
(Rotavapors Buchi model R-114 Assembly A) as shown in Figure 2. 
Passing through rota vapor, the hydro alcoholic solvent was evaporated 
and final product appeared in form of thick, dark coloured and viscous 
exatract of leaves as shown in Table 2.

The viscous extract was then transferred in separate sterile air tight 
small jar as shown in Figure 3. These small jars were weighted and 
volume measure then labelled with plant’s name which were then kept 
in refrigerator till further use as describe in Bacteria Genomes [11]. The 
procedure for preparing extract of leaf of studied plants was repeated 
on need basis for more extract.

Study Herb Scientific  name Specimen name
Basil Ocimum basilicum L. Ob-12-07

Lemon grass Cymbopogon citratus (DC.) Stapf. Ob-12-08
Olive Olea europaea L. Ob-12-09

Red River Gum Eucalyptus camaldulensis Dehnh. Ob-12-10

Table 1: Specification number.
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 Figure 1: Areial part (Leaf) of plant soaked in hydro-alcoholic solvent for about 15 days.

 
Figure 2: Rotavapor used during the study work showing Olea europaea L. extract to evaporate.

Plants Colour Texture Odour Quantity (mg) (0.05 mg/ml) 
Ocimum basilicum Dark brown Sticky Herbal sweet 150

Cymbopogon citratus Blackish brown Thick paste Slightly fishy 250
Olea europaea Dark brown Sticky and Oily Herbal sweet 100

Eucalyptus camaldulensis Reddish brown Oily and sticky Very pungent 150

Table 2: Unique features of extract of leaves of selected medicinal plants.

Figure 3: Viscous leaves extract (after evaporated from Rotavapor), collected in separate sterile small air tight labelled glass bottles.
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Susceptibility testing

Following steps were taken to check the susceptibility pattern of 
different clinical isolates against different plant extracts through agar 
well diffusion method [60,61] and as describe by [62] while the test for 
positive control was done through disk diffusion method [63,64]. 

Preparation of inoculums

a.	 Dip the applicator swab into broth culture.

b.	 By rotating swab against inside of tube, removed the excess fluids.

Inoculation of agar

a.	 Swab was streaked thoroughly on surface of the agar plate (150 
mm Mueller-Hinton agar Petri dish).

b.	 Allowed the agar plate to keep for a period of 5-10 minutes to 
facilitate the broth absorbed into the agar.

Development of well of extraction of studied plant leaves

•	 Well were formed on different sides of agar plate through 
1cm diameter sterilized metal borer which were again sterile 
by keeping the metal borer punching side near flame for few 
seconds.

•	 The extracts of leaves were individually filled in a well in a 
quantity of 0.3 ml which was previously labelled on back side 
of plate as shown in Figures 4-12.

•	 Used of 5 μg Ciprofloxacin and 10 μg Fluconazole disc as 
standard control for antibacterial and antifungal activity 
respectively.

Figure 4: Agar plate showing susceptibillity of organisam through of inhibition 
against extract of studied medicinal plants, positive (ciprofloxacin) control and 
negative (50% hydroalcoholoic solvent) control.

Figure 5: Agar plate showing susceptibillity of organism through zone of 
inhibition against extract of studied medicinal plants, positive (ciprofloxacin) and 
negative (50% hydroalcoholic solvent) control.

Figure 7: Agar plate showing susceptibillity of organisam through zone of 
inhibition against extract of studied medicinal plants, positive (ciprofloxacin) and 
negative (50% hydroalcoholic solvent) control.

Figure 08: Agar plate showing susceptibillity of organisam through zone of 
inhibition against extract of studied medicinal plants, positive (ciprofloxacin) and 
negative (50% hydroalcoholic solvent) control.

Figure 9: Agar plate showing susceptibillity of organisam through zone of 
inhibition against extract of studied medicinal plants, positive (ciprofloxacin) and 
negative (50% hydroalcoholic solvent) control.

Figure 6: Agar plate showing susceptibillity of organisam through zone of 
inhibition against extract of studied medicinal plants, positive (ciprofloxacin) and 
negative (50% hydroalcoholic solvent) control.
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Interpretation of result

The result of susceptibility testing was interpreted by method as 
describe by [6].

Results and Discussion
Studies to evaluate their specific antimicrobial properties have 

been done to negligible extent. The antimicrobial activity of most of the 
plant extracts were carried out by biological screening through utilizing 
a number of pathogenic as well as non-pathogenic microbes which is 
usually done by means of in vitro assay (disc diffusion and cylinder 
plate).

Current study was performed to evaluate the antimicrobial activity 
of four medicinal plants having traditional usage since ancient period 
of time namely: O. basilicum L. (Basil), C. citratus DC. Stapf. (Lemon 
Grass), O. europaea L. (Olive), E. camaldulensis Dehnh. (River Red 
Gum). Aerial part of selected plant for current study was leaves. Due 
to increase resistance pattern of microbe and reduction in treatment 
efficacy [65], it’s timely need to explore the antimicrobial activity from 
herbal plant to make an antimicrobial formulation from it. Total 08 
bacterial strains and 01 fungal strain were studied for the evaluation 
of sensitivity pattern in which 04 Gram positive bacteria (E. faecalis, B. 
subtilis, S. aureus, S. epidermidis), 04 Gram negative bacteria (E. coli, 
K. pneumonae, P. aeruginosa, S. typhi) as shown in Tables 1-3. Fungi 
(candida albican) were selected for current study against 04 selected 
extract of studied medicinal plant as shown in Table 6.

Each bacterial and fungal strain were tested 20 times taken from 
different resources (Blood, Urine, Ear Pus) as shown in Tables 3-5 and 
its average mean were summarize as shown in Table 7.

Test for positive and negative control has been done by using a 
Ciprofloxacin 5 μg disc for bacteria and fluconazole 10 μg disc for 
fungal strain as an standard as shown in Table 6 while hydro alcoholic 
solvent used as a negative control.

The antibacterial assay was performed through agar well diffusion 
method [60,61] as shown in Figures 4-11 while the test for positive 
control was done through disk diffusion method [62-64] as shown in 
Figures 4-11.

The antifungal activity was screened by the method as describe in 
[62] on fungal strain, C. albican against extract of 04 studied medicinal 
plants as shown in Table 4.

Olea europaea 

Extensive work has been carried out on medicinal activity of 
different aerial parts of O. europaea L. (olive) specially leaf part [66-72]. 
Besides having antimicrobial activity [73-75], olive leaf also showed a 
good efficacy as anti-inflammatory, antidiabetic, hypocholestrolemic, 
antiplatelate, analgesic [76-81] etc. Extract of olive leaf were used 
against 04 selected Gram positive bacteria, 04 Gram negative bacteria 
and 01 fungal strain.

Extract of olive leaf showed good activity as compare to other 
herbal extract on all microbes as shown in Table 7. In vitro good 
susceptibility effect of olive leaf extract was higher on S. aureus, E. 
feacalis, B. subtilitis, K pneumonae, S. typhi and C. albicans. Greater 
zone of inhibition was shown by C. albicans i.e. 25.6 mm as shown in 
Table 7 which is almost similar to zone of inhibition of fluconazole 
(broad spectrum antifungal) as shown in Table 6. 

B. subtilitis plays a vital role in skin infection, also showed a good 

 

 

 

 

Figure 10: Agar plate showing susceptibillity of organisam through zone of 
inhibition against extract of studied medicinal plants, positive (ciprofloxacin) and 
negative (50% hydroalcoholic solvent) control.

Figure 11: Agar plate showing susceptibillity of organisam through zone of 
inhibition against extract of studied medicinal plants, positive (ciprofloxacin) and 
negative (50% hydroalcoholic solvent) control.

Figure 12: Agar plate showing susceptibillity of organisam through zone of 
inhibition against extract of studied medicinal plants, positive (fluconazole) and 
negative (50% hydroalcoholic solvent) control.

•	 Similarly for negative control, six drop i.e. 0.3 ml of pure hydro 
alcoholic solvent was used in current study.

Incubation of plates

a.	 The plates were incubated at 37°C for about 24 hours in 
incubator.

Reading results

a.	 With the help of caliper, zones of inhibition were measured in 
millimetres.

b.	 Record results

c.	 The result of disk diffusion method was carried out twenty 
times for each clinical isolates and mean of each zone of 
inhibition was used as a final result as shown in Tables 3-7.
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S.no
Zone of inhibition (mm) of Gram positive bacteria

Medicinal Plants Staphylococcus aureus Staphylococcus epidermidis Bacillus subtilis Enterococcus faecalis
1 Ocimum basilicum 18 11 21 17
2 O.basilicum 15 0 20 15
3 O. basilicum 20 0 21 15
4 O. basilicum _ 12 24 _
5 O. basilicum 13 13 22 14
6 O. basilicum 17 0 29 15
7 O. basilicum 15 11 20 15
8 O. basilicum 18 10 20 16
9 O. basilicum _ 12 19 _

10 O. basilicum 15 0 20 12
11 O. basilicum 12 10 25 12
12 O. basilicum 20 9 20 12
13 O. basilicum 10 12 20 10
14 O. basilicum 11 10 _ 14
15 O.basilicum _ 13 20 _
16 O.basilicum 16 0 0 10
17 O. basilicum 11 10 18 11
18 O. basilicum 15 13 17 10
19 O. basilicum 14 13 0 14
20 O. basilicum 10 _ 25 10

Mean O. basilicum 12.8 8 19 13
1 Cymbopogon citratus 18 7 20 10
2 C. citratus 15 8 18 9
3 C. citratus 14 10 17 10
4 C. citratus 11 _ 16 _
5 C. citratus 14 _ 15 14
6 C.citratus 14 10 _ 15
7 C.citratus _ _ 10 15
8 C.citratus 13 10 _ 16
9 C. citratus 14 7 8 _

10 C. citratus 15 10 14 12
11 C. citratus 12 6 8 12
12 C. citratus _ 5 15 12
13 C.citratus 14 6 17 10
14 C. citratus 16 7 10 14
15 C. citratus 14 10 17 _
16 C. citratus 15 14 11 10
17 C. citratus 14 _ _ 11
18 C. citratus 11 5 14 10
19 C. citratus 14 6 10 14
20 C. citratus 16 8 11 10

Mean C. citratus 14 8 13.5 12
1 Olea europaea 30 10 20 24
2 O. europaea 35 9 20 23
3 O. europaea 20 10 20 21
4 O. europaea 35 *_ 18 26
5 O. europaea 37 14 20 20
6 O. europaea 23 15 23 23
7 O. europaea 25 15 19 25
8 O. europaea 25 16 19 30
9 O.europaea 22 _ 18 14

10 O.europaea 24 12 19 23
11 O. europaea 23 12 23 22
12 O. europaea 21 12 21 30
13 O. europaea 26 10 20 35
14 O. europaea 20 14 20 20
15 O. europaea 23 _ 23 35
16 O. europaea 25 10 25 37
17 O. europaea 30 11 20 23
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18 O. europaea 14 10 14 25
19 O. europaea 23 14 23 25
20 O. europaea 22 10 22 22

Mean O. europaea 25 12 20 25
1 Eucalyptus camaldulensis 12 28 _ 5
2 E. camaldulensis 12 28 0 4
3 E. camaldulensis 10 25 5 4
4 E. camaldulensis 14 26 _ _
5 E. camaldulensis _ 20 -- _
6 E. camaldulensis 10 23 0 5
7 E. camaldulensis 11 25 10 _
8 E. camaldulensis 10 30 12 5
9 E. camaldulensis 14 14 -_ 7
10 E. camaldulensis 10 23 10 5
11 E. camaldulensis 9 22 9 4
12 E. camaldulensis 10 23 12 5
13 E. camaldulensis _ 35 10 4
14 E. camaldulensis 14 17 6 7
15 E. camaldulensis 15 35 _ 5
16 E. camaldulensis 15 37 10 5
17 E. camaldulensis 16 23 13 _
18 E. camaldulensis _ 25 13 5
19 E. camaldulensis 12 19 11 6
20 E. camaldulensis 12 22 _ 4

Mean E.camaldulensis 12 25 5

Table 3: Antimicrobial susceptibility of selected  04 Gram positive bacteria against 50% hydro alcoholic extract of leaves of medicinal plant.

S.no Zone of Inhibition (mm) of Gram Negative Bacteria
Medicinal Plants Escherichia coli Klebsiella pneumonae Pseudomonas aeruginosa Salmonella typhi

1 Ocimum basilicum 3 10 5 25
2 O. basilicum 4 9 4 24
3 O. basilicum 4 10 3 25
4 O. basilicum *_ _ 5 26
5 O. basilicum _ 14 4 24
6 O. basilicum 5 15 _ 23
7 O. basilicum _ 15 3 25
8 O. basilicum 5 16 5 24
9 O. basilicum 4 _ 4 25

10 O. basilicum 3 12 7 28
11 O. basilicum 4 12 5 24
12 O. basilicum 5 12 6 27
13 O. basilicum 4 10 _ 26
14 O. basilicum 3 14 _ 30
15 O. basilicum 5 _ 5 23
16 O. basilicum 4 10 _ 25
17 O. basilicum _ 11 5 28
18 O. basilicum 3 10 4 24
19 O. basilicum 5 14 3 23
20 O. basilicum 4 10 4 22

Mean O. basilicum 4 12 4.5 25
1 Cymbopogon citratus 16 10 7 20
2 C. citratus 14 9 8 21
3 C. citratus 15 12 6 21
4 C. citratus 14 10 7 19
5 C. citratus 11 13 _ 20
6 C. citratus 14 _ 7 14
7 C. citratus 16 10 _ 21
8 C. citratus 18 13 5 18
9 C. citratus 15 13 8 20
10 C. citratus 14 11 8 27
11 C. citratus 11 _ 8 20
12 C. citratus 14 _ 5 18
13 C. citratus 14 12 4 20
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14 C. citratus _ 13 7 19
15 C. citratus 13 _ 5 22
16 C. citratus 14 11 7 21
17 C. citratus 15 10 7 20
18 C. citratus 12 12 3 18
19 C. citratus _ 11 8 20
20 C. citratus 14 _ 8 22

Mean C. citratus 14 8 6.5 20
1 Olea europaea 23 32 20 30
2 O. europaea 21 30 14 33
3 O. europaea 22 30 23 30
4 O. europaea 25 30 16 32
5 O. europaea 22 33 16 33
6 O. europaea 20 _ _ 30
7 O. europaea 21 30 14 33
8 O. europaea 21 32 16 35
9 O. europaea 20 35 20 30

10 O. europaea 27 30 22 32
11 O. europaea 20 33 16 35
12 O. europaea 24 30 22 32
13 O. europaea 20 35 _ 34
14 O. europaea 25 33 15 30
15 O. europaea 22 30 14 30
16 O. europaea 23 33 15 33
17 O. europaea 20 32 22 _
18 O. europaea 23 30 24 30
19 O. europaea 20 32 18 32
20 O. europaea 22 35 20 35

Mean O. europaea 22 30 18 30
1 Eucalyptus camaldulensis 20 9 _ 25
2 E. camaldulensis 19 9 8 24
3 E. camaldulensis 20 10 7 25
4 E. camaldulensis 19 _ 12 26
5 E. camaldulensis 22 10 10 24
6 E. camaldulensis 21 11 7 23
7 E. camaldulensis 20 10 _ 25
8 E. camaldulensis 18 16 10 24

9 E. camaldulensis 
 

_ 7 25
20

10 E. camaldulensis 
 

8 10 28
22

11 E. camaldulensis 
 

7 14 24
19.9

12 E. camaldulensis 18 12 10 27
13 E. camaldulensis 21 10 9 26
14 E. camaldulensis 19 7 9 30
15 E. camaldulensis 20 _ 10 23
16 E. camaldulensis 14 10 _ 25
17 E. camaldulensis 21 7 10 28
18 E. camaldulensis 18 10 11 24
19 E. camaldulensis 20 14 10 23
20 E. camaldulensis 27 10 16 22

Mean E. camaldulensis 20 10 10 25
*_:  No activity

Table 4: Antimicrobial susceptibility of selected 04 Gram negative bacteria against 50% hydro alcoholic extract of leaves of medicinal plant.

Medicinal 
Plants 

Zone of inhibition (mm) of fungi

Candida albican
S.no 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 Mean

Ocimum basilicum 15 12 12 16 15 _ 10 _ 8 14 8 15 17 8 17 10 _ 14 10 11 12.5
 Cymbopogon citratus 14 _ _ 15 16 10 _ 8 13 14 7 14 18 9 16 10 8 15 12 _ 12.3

 Olea europaea 25 24 25 26 24 25 28 24 27 26 30 23 25 28 24 23 22 24 23 22 25.6
 Eucalyptus camaldulensis 22 15 18 17 _ 15 16 20 22 16 _ 5 14 15 22 24 18 20 14 15 13

*_:  No activity

Table 5: Antimicrobial susceptibility of selected 01 fungal strain (Candida albican) against 50% hydro alcoholic extract of leaves of medicinal plant.
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Zone of Inhibition (mm) of Positive and Negative Control Against tested clinical isolates
Micro-organism Gram Positive Bacteria Gram Negative Bacteria
Clinical Isolates

S.No Positive control – 
Bacteria

Staphylococcus 
aureus

Bacillus 
subtilis

Staphylococcus 
epidermidis 

Enterococcus 
faecalis Escherichia coli Klebsiella 

pneumonae
Pseudomonas 

aeruginosa
Salmonella 

typhi
1 Ciprofloxacin 5 μg 21 19 27 35 22 20 18 22
2 Ciprofloxacin 5 μg 35 20 17 19 24 18 19 19
3 Ciprofloxacin 5 μg 18 14 25 21 19 21 21 22
4 Ciprofloxacin 5 μg 35 21 18 18 20 19 21 22
5 Ciprofloxacin 5 μg 37 19 26 24 22 20 37 22
6 Ciprofloxacin 5 μg 23 20 22 23 22 14 30 21
7 Ciprofloxacin 5 μg 25 27 23 11 22 21 35 20
8 Ciprofloxacin 5 μg 21 23 30 22 18.5 19 18 23
9 Ciprofloxacin 5 μg 22 11 25 23 19.5 20 22 22

10 Ciprofloxacin 5 μg 24 22 18 23 21 27 30 27
11 Ciprofloxacin 5 μg 23 24 22 30 18.5 20 30 23
12 Ciprofloxacin 5 μg 21 19 15 20 22 19 40 22
13 Ciprofloxacin 5 μg 26 20 22 21 19 20 19 20
14 Ciprofloxacin 5 μg 20 22 20 20 24 19 20 22
15 Ciprofloxacin 5 μg 23 22 21 21 25 22 16 21
16 Ciprofloxacin 5 μg 25 22 31 18 29 21 16 22
17 Ciprofloxacin 5 μg 30 18.5 26 25 24 20 19 20
18 Ciprofloxacin 5 μg 14 22 22 22 21 19 13 22
19 Ciprofloxacin 5 μg 23 19 23 22 36 21 20 12
20 Ciprofloxacin 5 μg 22 24 20 11 11 22 19 22

Mean Ciprofloxacin 5 μg 22.45 21 23.75 24 21.8 20.4 23.2 24.66
Positive control - Fungai Candida albican Negative Control
1 Fluconazole 10 μg 20 Hydro alcoholic Solvent *_
2 Fluconazole 10 μg 22 Hydro alcoholic Solvent _
3 Fluconazole 10 μg 22 Hydro alcoholic Solvent _
4 Fluconazole 10 μg 30 Hydro alcoholic Solvent _
5 Fluconazole 10 μg 23 Hydro alcoholic Solvent _
6 Fluconazole 10 μg 22 Hydro alcoholic Solvent _
7 Fluconazole 10 μg 20 Hydro alcoholic Solvent _
8 Fluconazole 10 μg 18 Hydro alcoholic Solvent _
9 Fluconazole 10 μg 30 Hydro alcoholic Solvent _

10 Fluconazole 10 μg 31 Hydro alcoholic Solvent _
11 Fluconazole 10 μg 22 Hydro alcoholic Solvent _
12 Fluconazole 10 μg 20 Hydro alcoholic Solvent _
13 Fluconazole 10 μg 24 Hydro alcoholic Solvent _
14 Fluconazole 10 μg 24 Hydro alcoholic Solvent _
15 Fluconazole 10 μg 22 Hydro alcoholic Solvent _
16 Fluconazole 10 μg 25 Hydro alcoholic Solvent _
17 Fluconazole 10 μg 25 Hydro alcoholic Solvent _
18 Fluconazole 10 μg 22 Hydro alcoholic Solvent _
19 Fluconazole 10 μg 30 Hydro alcoholic Solvent _
20 Fluconazole 10 μg 32 Hydro alcoholic Solvent _

*_: No activity

Table 6: Antimicrobial susceptibility of selected studied microbes against positive and negative control.

Organism Type
Diameter of zone of inhibition (mm) Mean values of plants

Ocimum basilicum Cymbopogon citratuss Olea europaea Eucalyptus camaldulens

Gram Positive 
Bacteria

Enterococcus faecalis 3 12 25 5
Bacillus subtilis. 19 13.5 20 8

Staphylococcus aureus 12.8 14 25 12
Staphylococcus epidermidis 8 8 12 25

Gram 
Negative 
Bacteria

Escherichia coli 4 14 22 20
Klebsiella pneumonae 12           8 30 10

Pseudomonas aeruginosa 4.5 6.5 18 10
Salmonella typhi 25 20 30 25

Fungai Candida albicans 12.5 12.3 25.6 13

Table 7: Mean Value of antimicrobial susceptibility of selected microbes against 50% hydro alcoholic extract of leaves of medicinal plant.
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susceptibility to Olive leaf extract in current study, and showed a zone 
of inhibition of 20 mm as shown in Figure 13.

Mihriban et al. reported [73] antimicrobial effect of extract of 
olive leaf and proved its activity against Staphylococcus, Salmonella, 
Klebsiella and Enterococcus species. Similarly Hawn and Yong [74] 
also reported its antimicrobial activity.

S. aureus showed a zone of inhibition of average 25 mm in current 
study as shown in Figure14. Belgizar and Nazan worked on olive leaves 
based extract and reported to be effected as antimicrobial.

Least activity was observed on S. epidermidis i.e. 12 mm as shown 
in Table 4. C. albican showed greater zone of inhibition (25.6 mm; 
Table 7) in current study against olive leaves extract as compare to 
other extract of medicinal plant used during the study.

S. typhi and K. pneumonae showed a marked increase in 

susceptibility 30 mm and 30 mm respectively (Table 7) which were 
greater as compared to positive control ciprofloxacin 24.6 mm and 
20.4 mm respectively as shown in Table 6. Hwan and Yong [74] also 
reported antibacterial activity of extract of olive leaf.

Ocimum basilicum

O. basilicum L. has been used traditionally as an herbal medicine 
since ancient period of time [81-84].

Invitro antimicrobial effect of extract of leaves of O. basilicum 
L. was assessed by [85] and reported the antimicrobial activity of O. 
basilicum L. [86].

Among selected Gram positive bacteria, S. aureus showed larger 
zone of inhibition 12.8 mm while E. faecalis showed least zone of 
inhibition 03 mm as shown in Table 7. B. subtilis play a vital role in 
skin disease. In current study the extract of leaves of O. basilicum L., 
B. subtilis showed a zone of inhibition of 19 mm as shown in Figure 
13 while ciprofloxacin was used as positive control and showed a zone 
of inhibition of 21 mm as shown in Table 6. Budka and Khan [32] 
also reported the bactericidal activity of Bacillus spp. by extract of O. 
basilicum L.

Similarly antibacterial activity of O. basilicum L. against Gram 
negative bacteria was higher against S. typhi showed 25 mm zone of 
inhibition while E. coli showed a minimum zone of inhibition 4 mm 
as shown in Table 7. However Tyagi et al. [87,88] also reported the 
antibacterial activity of E. coli against O. basilicum L. Variation in 
result may be due to increase resistant pattern of microbes day by day.

Similarly Balamurugan [89] studied antibacterial activity of leaves 
of O. basilicum L. against B. subtilis, E. coli, S. typhi and on 02 fungal 
strains i.e. A. niger and C. albican. E. coli and C. albican showed 
good succeptibilty pattern against O. bacilicum, Kaeidi et al. and Ito 
et al. [90,91], presented antimicrobial effect of extract of leaves of O. 
basilicum L. and found that due to presence of carbozole alkaloids, O. 
basilicum L. possessed an antimicrobial activity [92].

Balamurugan reported [89] that C. albican showed a zone of 
inhibition of 14 mm in methanolic extract of O. basilicum L. In 
current study the selected fungal strain i.e. C. albican showed a zone of 
inhibition of 12.5 mm (Figure 15) which is almost same with the work 
of Balamurugan [89]. Broad spectrum antifungal, fluconazole showed 
a good sensitivity against C. albican, zone of inhibition was 24.3 mm as 
shown in Figures 12 and 15.

Eucalytpus camaldulensis

E. camaldulensis commonly known as river red gum commonly 
found in Pakistan. Its traditional medicinal usage is very old since 
ancient period of time. Extract of leaf of Red River gum showed mixed 
activity against studied microbes. Various studies have been done to 
support the traditional use of leaves of E. camaldulensis Dehnh. as 
antibacterial and antifungal [84,93-96].

Oyedeji et al. reported the [94] antibacterial activity of E. 
camaldulensis Dehnh. against Gram positive bacteria, Gram negative 
bacteria and anti-fungal activity against Candida albican [97].

S. epidermidis, among selected Gram positive bacteria showed a 
larger zone of inhibition 25 mm (Table 7) while E. faecalis shown a 
least zone of inhibition 5 mm when compared with broad spectrum 
antibiotic ciprofloxacin (Figure 16) indicate its poor sensitivity to 
extract of E. camaldulensis Dehnh.

Figure 13: Antimicrobial sensitivity pattern of Bacillus subtilis against studied 
medicinal plants, positive control (ciprofloxacin) and negative control (50% 
hydroalcoholic solvent).

 

Figure 14: Antimicrobial sensitivity pattern of Staphylococcus aureus against 
studied medicinal plants, positive control (ciprofloxacin) and negative control 
(50% hydroalcoholic solvent).

 

Figure 15: Antimicrobial sensitivity pattern of Candida albican against studied 
medicinal plants, positive control (Fluconazole) and negative control (50% 
hydroalcoholic solvent).



Citation: Zehra A, Naqvi SBS, Ali SQ (2016) In Vitro Evaluation of Antimicrobial Effect of Extracts of Medicinal Plant’s Leaves. J Med Microb Diagn 5: 
236. doi:10.4172/2161-0703.1000236

Page 11 of 14

Volume 5 • Issue 3 • 1000236
J Med Microb Diagn 
ISSN: 2161-0703 JMMD, an open access journal

Sakaino et al. reported [97] antibacterial activity of Staphylococcus 
aureus. In current study, among Gram negative bacteria S. aureus 
showed an intermediate zone of inhibition 12 mm while E. coli showed 
a zone of inhibition of 20 mm (Figure 17).

Testunari showed antibacterial [98] and fungicidal activity of 
leaves of E. camaldulensis Dehnh. Against S. aureus, B. subtilis, E. coli 
and A. niger.

Extract of leaves of E. camaldulensis Dehnh. Showed antibacterial 
activity against Klebsiella spp., S. typhi, P. aeruginosa, S. aureus and B. 
subtilis by the agar diffusion method [93,99].

Fungal activity of eucalyptus was least as shown in Table 6 while 
[100] worked on antifungal activity of E. camaldulensis Dehnh.

Kretsi et al. reported [101] antimicrobial effect of E. camaldulensis 
Dehnh. The difference may be due to increase resistance pattern day 
by day by microbes and depend on usage criteria from individuals of 
specific region and cultivation.

All extract showed good activity against broad spectrum antibiotic 
ciprofloxacin with different zone of variation. In this investigation, 
there is slight variation in zone of inhibition which may be neglected as 
mean value was calculated and this reasons supposed for variation of 
zones among the same pathogen even isolated from the same sources 
(Figures 18-21).

Cymbopogon citratus
Extract of C. citratus (DC.) Stapf. (Commonly known as Lemon 

grass) has been used as traditional medicines and extensive work has 
been done to prove its medicinal activity with verification of safety 
intake [102-107] investigated and reported that extract of leaves of C. 
citratus (DC.) Stapf. Contain antimicrobial activity against all microbes.

Tyagi and Malik worked on [87] sensitivity of one of fungal 
strain, Candida albican against extract of C. citratus. In current study 
Candida albican showed a zone of inhibition of 12.3 mm which was 
less when compared with positive control fluconazole (showed a zone 
of inhibiton of 24.3 mm) as shown in Table 6. Variation in zone may be 
due to resistant of microbe developed day by day.

 

Figure 16: Antimicrobial sensitivity pattern of Enterococcus faecalis against 
studied medicinal plants, positive control (ciprofloxacin) and negative control 
(50% hydroalcoholic solvent).

 

Figure 17: Antimicrobial sensitivity pattern of Escherichia coli against studied 
medicinal plants, positive control (ciprofloxacin) and negative control (50% 
hydralcoholic solvent).

 

Figure 18: Antimicrobial sensitivity pattern of Staphylococcus epidermidis 
against studied medicinal plants, positive control (ciprofloxacin) and negative 
control (50% hydroalcoholic solvent).

 

Figure 19: Antimicrobial sensitivity pattern of Klebsiella pneumonae against 
studied medicinal plants, positive control (ciprofloxacin) and negative control 
(50% hydroalcoholic solvent).

 

Figure 20: Antimicrobial sensitivity pattern of Pseudomonas aeruginosa against 
studied medicinal plants, positive control (ciprofloxacin) and negative control 
(50% hydroalcoholic solvent).

 

Figure 21: Antimicrobial sensitivity pattern of Salmonella typhi against studied 
medicinal plants, positive control (ciprofloxacin) and negative control (50% 
hydroalcoholic solvent).
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Adegoke and Odesola reported the [105] antimicrobial activity of 
C. citratus (DC.) Stapf. Against Gram positive bacteria; B. subtilis, S. 
aureus, Gram negative bacteria; E. coli, P. aeruginosa and few strain 
of fungi. S. typhi showed a greater zone of inhibition 20 mm as shown 
in Table 7 in current study among all Gram negative bacteria while 
B. subtilitis showed a greater zone of inhibition 13.5 mm as shown in 
Table 6 as compare to other selected Gram positive bacteria.

Similarly Mihriban et al. [73] worked on C. citratus (DC.) Stapf. 
Bactericidal activity against S. aureus, B. subtilis, E. coli, K. pneumoniae 
and P. aeruginos, using Agar Diffusion Method and Broth Dilution 
Method.

Conclusion
Overall results of current study reflect that herbal medicinal plant 

possessed antimicrobial activity against different clinical isolates. There 
is need to explore those plants. Among selected studied medicinal plant, 
O. europea leaf showed more antibacterial and antifungal activity. 
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