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ABSTRACT

Background: Herbal medicines have been practiced for thousands of centuries by tribes all over the world. We aim to
study extraction, fractionation, antibacterial and antifungal activity of Micromeria biflora.

Methodology: Sample was washed properly with de-ionized water, solvents used (i.e. chloroform, ethyl acetate, n-hexane
and methanol) were filtered and added. Some amounts of dehydrated reagents to purify the solvents before using. Shad
dried plant powder was chopped and soaked in methanol for 10 days Dimethyl sulfoxide (DMSO) was used as solvent
because it did not show any activity against bacteria and also it possess polar and non-polar groups therefore, in dimethyl
sulfoxide most of the polar and non-polar compounds are soluble. The antibacterial bioassay was done by Agar Well
Diffusion method, by measuring the zone of inhibition against the test microorganisms. Two fungal strains i.e. Alternaria,
Fusariumoxysporium were used for antifungal activities.

Results: At 5mg/mm the detailed spectrum of antibacterial activity of various fraction i.e. n-hexane, chloroform, ethyl
acetate, and methanol was determined. All fractions showed activity against fungal species. Highest activity was shown
by Chloroform fraction against Fusariumoxysporium giving wider zone of 10.2 (mm). Ethyl acetate fraction against
Alternaria was very less active giving lowest value of 5.9 (mm).

Conclusion: The results of antibacterial activity revealed that methanol show highest activity among all fractions against
salmonella Typhi. The methanol extract of Micromeria biflora gave the widest zone of inhibition (16.1mm) against
salmonella Typhi using agar well diffusion. The results therefore established a good support for the use of Micromeria
biflora in traditional medicine.
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BACKGROUND

During the twentieth century, this vast body of knowledge
Herbal medicines have been practiced for thousands of unng went! ury, this v y wiedg

. . . has been swept aside in favor of the mass produced
centuries by tribes all over the world. From the earliest

. . . . chemical medicines, which while saving countless lives in
times until the end of nineteenth century plants are still the

. certain fields, have not proved to be the universal panacea
common source of medicinal treatment yet.

that researchers had hoped for. Now again the researchers
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herbal medicines market has rapidly grown. Using natural,
plant-derived medicines that are ‘healthier” then
prescription drugs derived from synthesized products is
something appeals to consumers [1-3] incorrect use of
conventional synthetic medicine may result in side effect
and other problems. Moreover, a large percentage of the
world’s populations don’t have access to conventional
pharmacological treatment, and further more ‘“natural”
products are harmless. Synthetic medications are
expensive and government regulations require that their
adverse effects be clearly enumerated. Patients perceive
herbal remedies as inexpensive and associated with mild
side effects. Herbal products are readily available and offer
patients degree of autonomy in health care choice.
Conclusively, the herbal products market Expansion is
because aggressive marketing, due to low cost, minimal
regulatory control, easy access and a belief that because
herbal products are “natural” they are safe [4]. The herbal
remedies now a day societies have become more popular
in the treatment of minor ailments, and also because of
increasing cost of personal health maintenance. Indeed,
market and public demand has been so great that there is a
great risk that many medicinal plants today, face either
overexploitation or loss of genetic diversity. More than
50% of all drugs in clinical use have natural origin. Of the
world’s 25 best-selling pharmaceutical agents, 12 are
natural products derived [5-7]. Natural products continue
to play in important role in drugs discovery programs of
the pharmaceutical industry and other research
organization. More than 600 botanical items have been
recognized in various editions of the United States
Pharmacopeia. During the last century various modern
procedures have been adopted for the determination of
biological activities of the plant extracts and identification
of active principals, especially chromatography,
spectroscopic, and high throughput bioassay techniques.

Research in this direction has been greatly facilitated by

the use of modern physio-chemical techniques of isolation
in structure elucidation [8-10]. The importance of
medicinal plant is the source of active drugs which is
emerged from chemical profile that produces specific
physiological action on biological system. Compounds like
flavonoid, alkaloid, tannin, and phenolic compounds of
plant [11, 12]. All the solvents used (i.e. chloroform, ethyl
acetate, n-hexane and methanol) were filtered and added
some amounts of dehydrated reagents (MgSO4, Na2S04)

to purify the solvents before using.

METHODOLOGY

Collection and drying of Plant materials

Sufficient quantity of Micromeria biflora plant was
collected in March 2014 from Malakand Division Khyber
Pakhtunkhwa Pakistan in flowering season (Figure 1).
Plant was identified by the faculty of department of
botany, Kohat University of Science and Technology,
Pakistan. The sample was washed properly with de-ionized
water for removing dirt, dust and other possible impurities.
The plant was washed and dried at room temperature for
fifteen days and then crushed into coarse powder using
grinder and then stored in clean, dried plastic bags for
further processing. The plant species was authenticated by
the herbarium staff of Botany Department, Kohat
University of Science and Technology and were kept in

laboratory for further processing.

Fig. 1. Micromeria biflora
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Solvent used in experimental works

All the solvents used (i.e. chloroform, ethyl acetate, n-
hexane and methanol) were filtered and added some
amounts of dehydrated reagents (MgSO4, Na2SO4) to

purify the solvents before using.

Extraction of crude

The shad dried plant powder was chopped and soaked in
methanol for 10 days. Then shake the solution 15 times a
day to dissolve the plant material in methanol. The filtrate
was evaporated under reduced pressure by using Vacuum
Rotary Evaporator keeping the temperature at 40°C to give

crude extracts. Extracts was made dried and weighed.

Fractionation of crude extract

The crude extracts of Micromeria biflora was further
suspended in water and partitioned successively with
n-hexane, chloroform and ethyl acetate for obtaining n-
hexane-soluble, chloroform-soluble, ethyl acetate-soluble
and aqueous soluble fractions respectively. From each
fraction the corresponding solvent was evaporated by
rotary evaporator keeping specific temperature for each
solvent. By this method, gummy residue of each fraction

was obtained.

Preparation of stock Solution

Each fraction i.e. n-hexane, chloroform, ethyl acetate and
methanol frictions were dissolved in Dimethyl Sulfoxide
(DMSO) in ratio of 5mg/ml. Dimethyl Sulfoxide (DMSO)
was used as solvent because it did not show any activity
against bacteria and also it possess polar and non-polar
groups therefore, in Dimethyl Sulfoxide most of the polar
and non-polar compound are soluble . That’s why it was
selected for antibacterial and antifungal activities. The
crude extracts and subsequent solvents soluble fractions
were then subjected to antimicrobial and antifungal

activities.

Bacterial Strains

Four bacterial strains Salmonella Typhi, Staphylococcus
aureus, Escherichia coli, and Streptococcus spp were used.
These bacteria were cultured on nutrient broth (Oxoid) at
37°C for 24 hours.

Antibacterial Activity
In this study, various extracts of Micromeria biflora were

subjected for antibacterial activities against gram positive
and gram negative strains. The bacterial strains such as
Escherichia coli, Staphylococcus aureus, Salmonella
Typhi and Streptococcus spp were tested by disc diffusion
Susceptibility Method. All these microorganisms were

obtained from the department of Microbiology KUST.

Preparation of media

Media of nutrient agar was prepared in conical flask
accordance to the directions provided by the manufacturer.
The media along with the Petri dishes, pipette and metallic
rod were sterilized in autoclave for 15 minutes at 121°C
and 15 psi pressure. The media were then poured into Petri
dishes under aseptic condition (Laminar flow hood) and let

them for solidification for about 25 minutes.

Antibacterial Bioassay
The antibacterial bioassay was done by Agar Well
Diffusion Method, by measuring the zone of inhibition

against the test microorganisms.

Well assay method

After solidification of media Wells of 6mm were dug in
media by using sterile plastic borer. Each well was given a
specific number. Bacterial culture corresponding to 104 to
106 CFU (colony forming unit) was inoculated/streaked on
the surface of the solidified media. Stock solutions of
crude extracts and each fraction in DMSO at concentration

of 5 mg/mL were prepared from stock solution was added
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into respective wells. Petri dishes were then kept in
incubator at 37°C for incubation. The zones of inhibition
were measured after 24 hours of incubation. Ciprofloxacin
was used as standard and as a positive control while
DMSO was used as used as a negative control. The zones
of inhibition of crude extracts, n-hexane, chloroform, and
ethyl acetate and water fractions were compared with

RESULTS

Result of antibacterial activity (Result at 5mg/ml)

In this study, the detailed spectrum of antibacterial activity
of various fraction i.e. n-hexane, chloroform, ethyl acetate,
and methanol was determined. The zones of inhibition
formed by the fraction crude are given in (Table 1 and

Figure 2).

zones of inhibition of standard drugs ciprofloxacin. The

The crude extract was active against all bacterial species
amount of each growth well was measured.

but showed more antibacterial activity against Salmonella

. | Typhi, Streptococcus and Staphylococcus aureus while it
Antifungal Activity o . . .
showed less activity against E. coli. The n-hexane fraction

Two fungal strains i.e. Alternaria, Fusariumoxysporium . . o . .
give wider zone of inhibition against Streptococcus but it

were used for antifungal activities. Nutrient broth of . . . .
exhibited less activity against E. coli. The chloroform

concentration 13 g/L in distilled water was used to refresh . . )
fraction was very effective against Staphylococcus aureus,

the fungal strains. Four flasks of 250 ml were filled with o o . ]
Streptococcus while it had less activity against E. coli. The

broth and sterilized in autoclave. The fungal colonies were . . .
ethyl acetate fraction showed good activity against

inoculated to each flask separately. The flasks were place . . .
Salmonella Typhi but less activity against Streptococcus

in incubator at 30°C for 3 days for refreshing fungal .
and Staphylococcus aureus. The aqueous solution was

Strains. In 500 ml conical flask 14 grams of nutrient agar . . . .
highly active against Salmonella Typhi, Streptococcus but

was taken and dissolved in 500 ml of distilled water. The ) ] .
less active against E. coli and Staphylococcus aureus.
flask was autoclaved at 121°C for 15 minutes at 1.5 pounds
pressure. About 9 ml of medium was added to clean, dry
and sterilized test tubes. Solutions of crude extracts and
fractions were prepared each of 5 mg/ml concentration.
One ml of sample (5 mg/ml) was also added to test tube,

the test tube was kept in inclined position to make a slant.

Table 1. Antibacterial activity of Micromeriabiflora
Methanol n-hexane Chloroform Ethyl Acetate Aqueous Standard Drug
fraction crude Fraction Fraction Fraction fraction Ciprofloxacin
5mg/ml 5mg/ml 5mg/ml 5mg/ml 5mg/ml (30ug)

16.1 11.0 10.5 13.2 8.3 20.5

125 9.4 13.0 10.1 6.8 19.6

13 12.2 11.6 9.9 7.2 219

8.3 9.0 9.8 11.1 5.9 22.0

L|
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Fig. 3. Graphical representation of antifungal activity of
Micromeriabiflora

Table 2. Antifungal Activity of Micromeriabiflora.

Methanol n-Hexane Chloroform Ethyl Acetate Aqueous

Fraction fraction Fraction Fraction Fraction
6.3 7.9 9.8 5.9 7.3
5.8 8.1 10.2 6.5 6.5
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DISCUSSION

Natural alternative treatments for fungal and bacterial
infection may provide a pathway for the development of
new antimicrobial agents. This study indicated that all the
four fraction (aqueous, methanol hexane, chloroform and
ethyl-acetate extracts) of Micromeria biflora was more
potent against both the Gram-positive and Gram-negative
bacteria and also against two fungal strains. This study
emphasizes that the medicinal plant Micromeria biflora, is
active against hospital strains of, Escherichia coli,
Staphylococcus aureus, Salmonella Typhi, Streptococcus
and some fungal strains. However, this finding was
consistent on repeated experiments and warrant further
investigation. Inhibition zone sizes that were obtained that
support the finding of the well diffusion method. Since the
activity was demonstrated in all extraction, they indicate a
potential source of antimicrobial agent and should be
studies further. Further studies will determine what
compounds are active in the various extracts. However,
extracts of Micromeria biflora may be a target for
investigation since it has been shown to contain compound
with bioactivity. The bioactive compounds may not be

limited to those already identified.

The plant crude extract and all sub fractions (n-hexane,
chloroform, ethyl acetate, methanol and aqueous) were
subjected to antibacterial activities and antifungal activity.
For antibacterial activities four bacterial strains Salmonella
Typhi, Streptococcus, Escherichia coli and Staphylococcus
aureus were used in antibacterial assay. For antifungal
activity two fungi: Fusariumoxysporium and Alternaria
were used in antifungal assay. These activities are
determined by using agar well diffusion methods. The
growth of four bacterial isolates was inhibited by five
extracts. Similarly, the growth of two test fungi was
inhibited by all the five extracts. Highest activity fraction
was chloroform which give wide zone of (10.2mm) against

Fusariumoxysporium.

CONCLUSION

Medicinal plants are commonly used for treating various
diseases among these plants one is Micromreria biflora.
Our study describes the extraction, fractionation and
antibacterial activity of Micromeria biflora. The results of
antibacterial activity revealed that methanol show highest
activity among all fractions against Salmonella Typhi. The
methanolic extract of Micromeria biflora gave the widest
zone of inhibition (16.1mm) against Salmonella Typhi
using agar well diffusion. The results therefore established
a good support for the use of Micromeria biflora in

traditional medicine.
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