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Abstract
The present study was carried out to determine the antibacterial potential of the extracts of Jasminum sambac
(L.) Aiton, Olea europaea L. and O. ferruginea Royle leaf against Staphylococus aureus and Bacillus subtilis
(Gram positive bacteria) and. Escherichia coli and Pseudomonas aeruginosa (Gram negative bacteria) by agar
well diffusion method. The extracts were obtained by maceration in solvents, such as n-hexane, chloroform,
ethanol and distilled water. The zone of inhibition of the leaf extracts recorded as antibacterial potential was
compared with that of the different standard antibiotics, like amikacin (30µg), erythromycin (10µg) etc. The nhexane extracts of Jasminum sambac showed highest activity (26.37±2.54 mm) against E. coli. Aqueous and
ethanol extracts of all the plants exhibited comparatively higher antibacterial potential against Gram negative
bacteria than the Gram positive bacteria. The Minimum Inhibitory Concentration (MIC) was also determined for
all the extracts. The results supported the ethnomedicinal use of Jasminum sambac (L.) Aiton, Olea europaea L.
and O. ferruginea Royle to treat various bacterial infections in man.
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Introduction

Bacopa monnieri has chemical compounds that are

Ethnopharmacology is related to the discovery of

used in the cure of diseases like nervous disorders

indigenous drugs from plants and also to ascertain

and epilepsy. In the treatment of anxiety and

the biological activities of the secondary metabolites

inflammation, use of chemicals from Hypercicum

from the plants. Use of plants as natural sources in

hookerianum has been reported (Dekanski et al.,

pharmacology has many purposes including isolation,

2009).

production and use of bioactive compounds as drugs.
About 6000 plants species have been identified as
medicinal plants (Mahmood et al., 2003). In the past,
plant secondary metabolites were mostly ascertained
as sources of antinutritional factors. Now restrictions
and bans on the consumption of animal antibiotic
growth promoters enthused interest in bioactive
metabolites of plants sources as alternative growth
enhancers (Greathead, 2003). Secondary metabolites
behave as an alternative source for plants to
overcome stress and act as protective substances from
toxicity (Vasconsuelo & Boland, 2007). The resistant
development

of

microbe

to

antibiotics

causes

treatment failure (Chambers, 2001; Casal et al.,
2005). Due to increase in the multi resistant strains of
bacteria

and

low

susceptibility

to

traditional

antibiotics, substances from other sources containing
antimicrobial agents from herbal medicines are being
used (Samuelsson, 2004). Plant-based antimicrobials
have huge therapeutic potential. They are effective for
the infectious diseases treatment and may reduce side
effects that are often associated with synthetic drugs.
Presence of secondary metabolites in plants plays an
important role as antimicrobial agents. As a result
some medicinal plants containing substances active
against viruses, bacteria and fungi have been
identified (Rybalchenko et al., 2010). Antimicrobial
potential of extracts of different table olives was
observed

and

extracts

were

found

as

good

antioxidants and their strong antimicrobial activities
suggesting olives as useful candidates against bacteria
responsible

for

human

respiratory

tract

and

gastrointestinal infections (Adnan et al., 2014). Leaf

Oleaceae, a dicotyledonous family includes 29 genera
and about 600 species of deciduous trees and shrubs
including olive tree and its relatives (Grohmann,
1974). Amongst the species, the most popular
member of the genus Olea is Olea europaea L., only
species of this genus is used as food mostly as olive oil
or

table

olives.

Plants

of

this

family

are

therapeutically used in traditional medicine (PaivaMartins et al., 2003; Khan et al., 2015). The phenolic
compound,

such

as,

oleuropein

have

strong

antioxidant activity in vitro and in vivo. Medicinally it
is used

for

antioxidant,

its antimicrobial, gastroprotective,
hypotensive,

hypoglycaemic,

antiarrhythmic, anti-atherosclerotic, antiviral, antitumor and anti-inflammatory properties (Haloui et
al., 2010).
Olea ferruginea Royle is commonly known as Kao
and Indian Olive.The decoction of its fresh leaves
strengthen gums and relieve toothache hoarseness
and throat ache (Shabir et al., 2015). Olive has
antioxidant,

antihypertensive

potential

due

to

presence of many potentially bioactive compounds
(Hansen et al., 1996). Jasminum sambac (Linn.) Ait.,
commonly called as Mogra and Arabic jasmine has
several active compounds, including flavonoids and
coumarins enhance vascular health, heart function
and phenolics help in the detoxification of the body. It
is also considered a biological cure for jaundice,
ulcers, skin diseases, tumor and eye disorders ( Zhang
et al., 1995; Kunhachan et al., 2012; Sabharwal et al.,
2013).

extract of Olea was reported to interact with

The aim of present investigation is to evaluate the

phospholipid bilayers (Micol et al., 2005). Tagetes

antibacterial potential of n-hexane, chloroform,

minuta and Usnea complanta have been checked

ethanol and water extracts of Olea europaea, Olea

against the treatment of bacterial infections.

ferruginea and Jasminum sambac leaves against
clinically bacterial isolates.
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Material and method

Minimum Inhibitory Concentration (MIC)

Plant Extraction

The agar dilution method was applied to determine

Leaves of Olea europaea were collected from PMAS-

Minimum inhibitory concentration after Jorgensen

Arid University, Rawalpindi while the leaves of Olea

and Turnidge, 2007. MIC was checked with reference

ferruginea and Jasminum sambac from Botanical

to

Garden of GCU, Lahore. After their identification with

dilutions) control. Different concentrations (10, 5,

the help of taxonomic literature, these were deposited
in GCU, herbarium, Lahore as vouch specimens. The
leaves were dried in shade, ground by pistle and
morter and macerated in n-hexane, chloroform,
ethanol and water for 7 days in each solvent. The
crude extracts thus obtained were stored at 4 ºC.

negative

(solvents)

and

positive

(antibiotic

2.5, 1.25 and 0.625mg/ml) of plant extract were
prepared by serial dilution method. 18 ml of medium
and 2ml of different concentrations of concentrated
extracts of Olea europaea L., O. ferruginea Royle and
Jasminum sambac (L.) Aiton were added in
individual

reaction

plate

(autoclaved).

After

solidification of media, the plates were inoculated by

Bactrerial strains used in the present test including

bacterial inoculum and plates were incubated at

Staphylococcus aureus, Bacillus subtilis as well as E.

37±2°C overnight. After incubation, plates were

coli and Pseudomonas aeruginosa were collected

analyzed for the presence and absence of bacterial

from the Postgraduate Medical Institute, Lahore.

growth. The least concentration that had completely

Standard microbiological techniques were employed

inhibited

to sub-culturing of the microbes in nutrient broth.

Minimum Inhibitory Concentration. All the tests were

bacterial

growth

was

considered

as

conducted in triplicates and data was analyzed
statically, after Steel et al. (1997).

Antimicrobial assay
The agar-well diffusion method was adopted after
Pelczar et al. (1993) to evaluate the antimicrobial
activity. The inoculum was carried out under aseptic
condition spread on the medium homogenously.
Afterward, the well was prepared in the center of the
Petri-plate containing medium, and 1mL of extract
was poured in the well. The inoculated plates were
then incubated at 37±2°C for 24 hours. After which
the zone of inhibition was measured in mm with the
help of vernier caliper (Table 2, 3, 4 and 5). The same
procedure was repeated by using standard antibiotics
(Table 1) such as amikacin 30 µg, ampicillin 10 µg,
erythromycin 15 µg, gentamicin 15 µg, streptomycin
10 µg and tetracycline 10 µg and also by taking the
blank solvents as negative / positive control.

Result and discussion
The present study revealed that the tested medicinal
plants;

Olea

europaea,

Olea

ferruginea

Jasminum sambac leaves extracts possessed good
antibacterial potential

against all the

bacterial

strains, used in the study. The ethanol extract of Olea
ferruginea leaf had significant yield (7.25%) in
comparison to other extracts, while the lowest yield
was obtained by the n- hexane of the leaves of
jasminum sambac, i.e.

2.19 % (Table. 1).

The

standard discs were used to check the susceptibility of
the bacteria in present study (Table. 2). The zone of
inhibition observed against the tested bacteria had
revealed that E. coli and S. aureus exhibited
intermediate response while resistance was observed
by B. subtilis and P. aeruginosa.

Table 1. Extraction yield of the leaves of Olea europaea, Olea ferruginea and Jasminum sambac.
Plants

% extraction yield
n-hexane

Chloroform

Ethanol

Aqueous

Olea europeaea

2.99

3.65

6.01

5.67

Olea ferruginea

3.43

3.13

7.25

5.20

Jasminum

2.19

4.12

4.34

3.92

sambac

and
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The results indicated ethanol and aqueous extracts in

Second and third effective solvents were n- hexane

all tested plants showed significant activities against

and chloroform, respectively. Nostro et al., 2000 also

both the types of bacterial strains. This might be due

proved ethanol and water as efficient solvents for

to the extraction of entire phenolic compounds in

extraction procedures. Highest activity of leaf extracts

ethanol and water as compared to other solvents

of olive might be due to higher concentrations of

(Fazal et al., 2011).

oleuropein in the leaf.

Table 2. Zone of inhibition (mm) by the test organisms against standard antibiotic discs.
Antibiotics

Conc. (µg)

Zone of Inhibition (mm)
B. subtilis

E. coli

P. aeruginosa

S. aureus

Amikacin

30

18±1.3

13±0.3

14±0.8

18±0.5

Ampicillin

10

13±1.5

18±2.5

11±0.5

21±3.9

Erythromycin

15

11±0.6

12±0.7

-

18±1.0

Gentamicin

10

14±2.5

14±2.2

12±0.5

12±3.5

Streptomycin

10

-

14±1.5

14±0.9

17±0.8

Tetracycline

10

12±2.4

16±0.7

13±1.4

14±0.4

Resistant

Intermediate

Resistant

Intermediate

Final response

All the results are mean of three parallel replicates, ± indicates the Standard error.
Table 3. Inhibitory Zone (mm) by leaf of Olea europaea L. against bacterial test strains.
Solvents

B. subtilis

S. aureus

P. aeruginosa

E. coli

n-Hexane

12.53±1.86b

5.77±0.68c

23.17±1.26a

20.90±1.65a

Chloroform

6.43±1.69c

20.87±0.81a

17.83±3.32b

14.23±2.36b

Ethanol

6.53±0.92c

6.03±1.05c

17.17±2.02b

15.73±1.62b

Aqueous

19.77±2.25a

17.43±1.69b

17.57±1.40b

19.57±1.91a

LSD

3.29

2.12

4.07

3.59

All the results are mean of three parallel replicates, ± indicates the Standard error.
Results revealed that all plant extracts showed

Olea

europaea

exhibited

significant

potential against bacterial strains (B. subtilis, P.

(23.17±1.26mm) followed by ethanol extracts of J.

aeruginosa, E. coli and S. aureus). Ethanol extracts of

sambac with 20.00±2.65 mm of inhibition zone

O. ferruginea and J. sambac and also exhibited good

against P. aeruginosa (Table. 5, Fig 5) and our result

potential against E. coli, both extracts showed

is supported by Gopalakrishnan et al. ( 2012). n-

20.47±2.24 mm and 20.23±2.66 zone of inhibition

Hexane extract of leaves of J. sambac showed

respectively (Table. 4, 5, Fig 4). n- hexane extracts of

maximum activity (26.37±2.54 mm) against E. coli.

Table 4. Inhibitory Zone (mm) by leaf of Olea ferruginea Royle against bacterial test strains.
Solvents

B. subtilis

S. aureus

P. aeruginosa

E. coli

n-Hexane

12.23±1.97b

5.23±1.57b

19.26±1.42a

16.47±3.23ab

Chloroform

5.56±1.25c

6.17±0.76b

9.90±2.85b

7.50±2.29c

Ethanol

8.23±1.36c

6.20±1.59b

15.13±0.81a

20.47±2.24a

Aqueous

18.50±2.78a

20.27±2.00a

17.50±3.77a

14.93±0.90b

LSD

3.56

2.91

4.71

4.37
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Table 5. Inhibitory Zone (mm) exhibited by leaf of Jasminum sambac (L.) Aitonagainst bacterial test strains.
Solvents

B. subtilis

S. aureus

P. aeruginosa

E.coli

n-Hexane

8.57±0.98b

10.17±1.26b

18.27±1.42ab

26.37±2.54a

Chloroform

7.63±1.18b

6.27±1.55c

15.17±2.02b

5.63±1.52c

Ethanol

9.13±2.42b

11.20±1.59b

20.00±2.65a

20.23±2.66b

Aqueous

24.43±1.69a

15.00±2.00a

16.20±2.31ab

18.13±1.21b

LSD

3.13

3.05

4.04

3.91

The difference in the activity might be due to the

B. subtilis that was 24.43±1.69 mm, 19.77±2.25 mm

varying degree of presence of different secondary

and 18.50±2.78 mm respectively (Fig 1) and this was

metabolites in the different solvents (Majorie, 1999).

in contrary to the Korukluoglu et al. (2010) who

Aquous extracts of J. sambac, O. europaea and O.

reported no antibacterial activity by aqueous extracts

ferruginea exhibited significant activity against

in their studies.

Table 6. MIC exhibited by O. europaea, O. ferrugineaand J. sambac against bacteria.
Bacterial strains

Plant extracts (mg/ml)

Hex

Chl Eth Aq.

Hex

Chl

Eth Aq. Hex

Chl

Eth

Aq.

B. subtilis

10

-

-

-

-

-

-

-

-

-

-

-

-

5

-

+

+

-

-

+

+

-

+

+

+

-

2.5

+

+

+

-

+

+

+

-

+

+

+

-

1.25

+

+

+

-

+

+

+

-

+

+

+

-

0.625

+

+

+

+

+

+

+

+

+

+

+

+

10

-

-

-

-

-

-

-

-

-

-

-

-

5

+

-

-

-

+

+

+

-

+

+

-

-

2.5

+

-

+

-

+

+

+

-

+

+

+

-

1.25

+

-

+

-

+

+

+

-

+

+

+

+

0.625

+

+

+

+

+

+

+

+

+

+

+

+

10

-

-

-

-

-

-

-

-

-

-

-

-

5

-

-

-

-

-

-

-

-

-

-

-

-

2.5

-

+

+

-

+

-

-

+

+

-

-

+

1.25

-

+

+

-

+

-

+

+

+

+

+

+

0.625

-

+

+

+

+

+

+

+

+

+

+

+

10

-

-

-

-

-

-

-

-

-

-

-

-

5

-

-

-

-

-

+

-

-

-

-

-

-

2.5

-

-

-

-

-

+

-

-

-

-

-

-

1.25

-

-

-

-

+

+

-

+

-

+

-

+

0.625

-

+

+

+

+

+

+

+

+

+

+

+

S. aureus

P. aeruginosa

E. coli

Olea europaea

Olea ferruginea

Jasminum sambac

*Key: - = Absence of bacterial growth, + = Presence of bacterial growth.
*Macerates: Hex = n-hexane, Chl = Chloroform, Eth = Ethanol, Aq = Aqueous.
Maximum antibacterial activity against S. aereus was

susceptibility of Gram negative bacteria was observed

reported by aqueous extract of O. ferruginea

than Gram positive bacteria towards plant macerates

(20.27±2.00) as well as by chloroform extracts of O,

due to the presence of lipopolysaccharide membrane

europaea (20.87±0.81 mm). From the results, more

and this correlates to the results of Hussain et al.
(2014).
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Leaf

ethanol

extracts

ofO.

europaea,

O.

and Jasminum sambac exhibited significant potential

ferrugineaand J. sambac against S. aureus, B.

against P. aeruginosa and E. coli followed by ethanol

subtilis, P. aeruginosa and E. coli were tested for

extracts of

Minimum Inhibitory Concentration and found to be

J.sambac against P. aeruginosa and E. coli (Table. 6).

very effective against the growth of tested bacterial

Aqueous

strains. P. aeruginosa and E.coli were found to be

significant potency against B. subtilis and S. aureus.

more susceptible towards the Olea europaea and J.

Most resistance was showed by B. subtilis against n-

sambac. n- hexane leaf extracts of Olea europaea

hexane

Olea europaea, Olea ferruginea
extract

leaf

of

Olea

extract

of

europaea

Olea

and

presented

ferruginea.

Fig. 1. Graphical image of the % extraction yield of the leaves of O. ferruginea, O. europaea and J. sambac.

Fig. 2. Graphical image of the Zone of Inhibition by the leaf extracts of O. ferruginea, O. europaea and J.
sambac against S. aureus.
Leaf extracts of Olea ferruginea, Olea europaea and

E. coli and P. aeruginosa and this is in agreement

Jasminum sambac showed more potential against

with the studies of Auwal et al., 2013. Reason for the

Gram negative bacteria as compared to Gram positive

use of ethanol extracts against bacterial activity could

bacteria and this is in consistence with the previous

be due to high extraction of the chemical constituents

studies of Khan et al. (2009). Our present studies had

such as alkaloids, saponins and tannins in ethanol as

proved the potential of O. europeae, O. ferruginea

compared to other solvents (Akinyemi et al., 2006).

and jasminum sambac against resistant strains of

155 | Rafique et al.

J. Bio. Env. Sci. 2016

Fig. 3. Graphical image of the Zone of Inhibition by the leaf extracts of O. ferruginea, O. europaea and J.
sambac against B. subtilis.

Fig. 4. Graphical image of the Zone of Inhibition by the leaf extracts of O. ferruginea, O. europaea and J.
sambac against E. coli.

Fig. 5. Graphical image of the Zone of Inhibition by the leaf extracts of O. ferruginea, O. europaea and J.
sambac against P. aeruginosa.
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Conclusion

Dekanski D, Janicijevic-Hudomal S, Tadic V,

The present study concluded that leaf extracts of

Markovic

Jasminum sambac (L.) Aiton, Olea europaea L. and

Photochemical analysis and gastroprotective activity

O. ferruginea Royle belonging to family Oleaceae

of an olive leaf extract.Journal ofSerbian Chemical

have shown significant activity against the pathogenic

Society 74, 367-377.

G,

Arsic

I,Mestrovic

D.

2009.

bacterial strains. Results obtained suggest that these
plants can be used in preparation of effective natural

Fazal H, Ahmad N, Ulah I, Inayat H, Khan L,

medicines.

Abbasi BH. 2011. Antibacterial

potential in

Parthenium hysterophorus, Stevia rebaudiana and
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