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ABSTRACT

Background and Purpose of the Study: In the current scenario of drug resistance, new, effective and non resistant
drugs are necessary against microbia attack. In recent years, great attention is given to antimicrobial screening studies for
identifying a plant with potential antimicrobial activity. In the present study, different extracts of fruits of Flacourtia inermis
Roxb. were used for studying their antibacterial property against multidrug resistant bacteria strains. M ethods: The antibac-
teria activity and antibiotic sensitivity comparison of fruit extracts were carried out by disc diffusion method. Results: The
study revealed that the acetonic extract of Flacourtia inermis is very powerful to inhibit the growth of tested strains. Among
the sensitive strains, Serratia marcescens showed highest susceptibility followed by Staphylococcus aureus, Pseudomonas
aeruginosa, Klebsiella pneumoniae and Escherichia coli. Antibiotic sensitivity study revealed that the tested bacteria were
completely sensitive to the acetonic extract of Flacourtia inermis even though they were multidrug resistant. Conclusion: The
acetonic extract of Flacourtia inermis possesses a broad spectrum of antibacterial agent active against multidrug resistant bac-

terial strains.
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INTRODUCTION

Simultaneous with population explosion, vi-
rulent strains of microorganisms become more
common and their increased attack accounts for in-
creased mortality in different parts of the world ™.
India, being a country with high density of popula-
tion, infectious diseases becomes a great challenge
in the health and economic sector. The other devel-
oping countries are also facing the same problem.

To prevent infectious diseases, large number
of antibiotics of different chemical nature has been
developed in the last few decades. Most of them are
synthetic drugs. Now days, a good number of anti-
biotics are found to be ineffective due to a natural
phenomenon called drug resistance by microorgan-
isms. Inappropriate and injudicious uses of antibio-
tics or self-treatment practices are some of the major
reasons for rapid and widespread drug resistance
(234 I recent years, hospital environments become
a major site for the emergence of multiple drug re-
sistant strains that make the situation more danger-
ous ©®'. More over, theses synthetic antibiotics have
many side effects including organ-damaging effects,
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histotoxicity, drug-to-drug interaction problems and
so on.

In India, for centuries, the traditional systems
of medicines like Ayurveda, uses plant materials,
mainly in crude forms, to prevent various infectious
diseases ™). The problem of drug resistance is not
yet been observed by any of the traditional practices.
The main reason is that plant contains several bio-
logically active chemical constituents called second-
ary metabolites, most of which are natural agents
against microbial attack. Added advantages of plant-
based drugs are, they are non-toxic, have no side
effects and are having multiple health protecting ef-
fects!9.

In recent years, many of the research activ-
ities in India and around the world are in search for
developing plant-based medicines '\. This is be-
cause, natural products may serve as direct source of
drug or as a starting material for synthesis of differ-
ent kinds of drugs or as a prototype for developing
new drugs oY,

Indiais acountry with large genetic diversity
of medicina plants. Traditional medicine and mod-
ern medicine have already identified the antimi-
crobial and other medicinal values of most of these
plants 213 However, huge number of medicinal
plants is yet remains unidentified. As a first step,
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screening of plants for their antimicrobial properties
is helpful for identifying such potent plants. In the
present study, Flacourtia inermis Roxb, a tree
whose medicina significances are still unknown,
was taken for investigating its antibacterial property
against multidrug resistant bacterial strains.

Flacourtia inermis Roxb. is belonging to
Flacourtiaceae family. It is very common in village
areas of Kerala State in India, where its fruits are
commonly known as Loika or Lavalolikka. For cen-
turies, people of Kerala use its fruits either fresh or
cooked. A report showed that its fruit contains tre-
mendous antioxidant properties . However, its
other medicinal and biological properties are still
uncertain. Therefore, the antibacterial properties of
its crude extracts are studied here.

MATERIALSAND METHODS

Preparation of the crude extract

Fresh fruits of Flacourtia inermis were col-
lected from the villages of Kerala state. Fruits were
brought to the lab in fresh condition and washed,
first with tap water and then with saline water fol-
lowed by distilled water, wiped dry and cut into sev-
eral small pieces, dried in Hot air oven at 60 °C and
was powdered in amixer grinder.

250 grams of the dried powder was serially
extracted with 500 ml each of petroleum ether, ace-
tone, methanol and water using a Soxhlet extractor.
The extract was concentrated by vacuum evapora-
tion using a rotary evaporator and the concentrate
was stocked in a refrigerator at 4 °C and used for
antibacterial assay. From the stock, aliquot was tak-
en and redissolved in the respective solvent to get a
final concentration equivalent to 20 mg of the dried
fruit per disc.

Bacterial strains

Standard MTCC strains purchased from In-
stitute of Microbial Technology, Chandigarh (IM-
TECH), India, were used for the study. They were
Saphylococcus aureus, sub species aureus (MTCC
96)
Escherichia coli (MTCC 443)
Pseudomonas aeruginosa (MTCC 741)
Serratia marcescens (MTCC 97)
Klebsiella pneumoniae, sub species pneumoniae
(MTCC 109)

Antibiotic discs

Standard antibiotic discs purchased from Hi-
media Laboratories Pvt. Ltd, Mumbai, India were
used for antibiotic sensitivity comparison. Following
antibiotics were used for the study.

1. Chloramphenicol (30 mcg)
2. Streptomycin (10 mcg)

3. Erythromycin (15 mcg)

4. Gentamicin (10 mcg)

5. Penicillin G (10 u)

6. Ciprofloxacin (5 mcg)

7. Tetracycline (30 mcg)

8. Cloxacillin (1 mcg)

9. Cefotaxime (30 mcg)

10. Amikacin (30 mcg)

Culturemedia

The dehydrated Muller Hinton Agar (MHA)
medium purchased from Hi-media Laboratories Pvt.
Ltd. Mumbai, India was used. The medium was re-
hydrated, sterilized in an autoclave and was poured
into sterilized petri dishes and allowed to set. The
plates were stored at 4 - 10 °C in refrigerator. Before
inoculation, the surface of the petriplates was dried
in an incubator.

Antibacterial assay by Disc Diffusion M ethod

The antibacteria activity and antibiotic sen-
sitivity were tested by Disc Diffusion Method 1.
The dried plates were inoculated by test strains un-
iformly over the surface using a sterile cotton swab.
A sterile 6 mm Whatmann No.1 filter paper loaded
with appropriate extract was placed on the surface of
the inoculums and gently pressed by a sterile for-
ceps. Control discs made up of each solvent like pe-
troleum ether, acetone, methanol and water were
also placed. The plates were incubated at 37 °C for
16 to 20 hrs. The zone of inhibition of bacterial
growth around the disc was measured in millimeters.
The experiment was repeated for three times and the
average values were recorded.

Antibiotic sensitivity was compared with
acetonic extract only because all other extracts were
found to be insignificant towards the tested strains.
Two acetonic extract discs, designated by letter ‘A’
and ‘B’ were loaded in the plates along with antibi-
otic discs, to confirm the activity. Antibiotic sensi-
tivity was recorded as ‘S’ if sensitive or as ‘R’ if re-
Sistant.

RESULTS

The results of the activity of crude extracts
of Flacourtia inermis fruit against standard strainsis
givenin Table 1.

Control experiment did not show inhibitory
zone. It revealed that the solvent alone is ineffective
to produce antibacterial activity. However, the crude
fruit extracts of Flacourtia inermis in acetone and
methanol were active against the tested strains. Pe-
troleum ether extracts and aqueous extracts are in ef-
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fective with an exception of agqueous extract against
Escherichia coli, where it showed a little activity,
which isinsignificant in antibacterial study.

Among the active extracts, methanolic ex-
tract showed only limited activity where as acetonic
extract showed highest activity. On considering sus-
ceptibility, Serratia marcescens showed highest sus-
ceptibility followed by Staphylococcus aureus,
Pseudomonas aeruginosa, Klebsiella pneumoniae
and Escherichia coli. The results suggest that the
acetonic extract of the dried fruit of Flacourtia in-
ermis is an effective antibacterial agent. Therefore,
the activity of acetonic extract was compared with
standard antibiotics for assessing its antibacterial
potency.

Table 1. Activity of crude extracts of Flacourtia inermisfruit against
multidrug resistant strains

Zone of inhibition of Crude Extractsin mm
Petroleum | Acetonic | Methanolic Aqueous
Bacterial Strain Ether Extract Extract Extract
Extract
Saphylococcus
aureus 0 20 8
Pseudomonas 0
aeruginosa 0 19 10
Escherichia
coli 0 17 9 0
Serratia
marcescens 0 22 10 0
Klebsiella
pneumoniae 0 18 9 0

Comparison of the activity of acetonic extract
with standard antibiotics

The activity of acetonic extract was com-
pared with commercially available, standard antibi-
otic discs by disc diffusion method. Results are giv-
eninTable 2.

Ten widely used antibiotic discs were in-
cluded in the sensitivity test. It was found that each
tested strains showed resistance against three or
more tested antibiotics. Hence, they are multidrug
resistant strains. However, none of the strains
showed resistance to the acetonic extract. Among
the strains, Pseudomonas aeruginosa was the one
showing highest resistance. Klebsiella pneumoniae
exhibited resistance against four antibiotics while al
others showed resistance to three antibiotics.

The three antibiotics, Erythromycin, Penicil-
lin G, and Cloxacillin were completely resisted by
the tested organisms. Y et an interesting point is that
these antibiotics are commonly prescribed in present
day antimicrobia therapy. Therefore, instead of
these ‘outdated antibiotics' the active component of
the fruit of Flacourtia inermis, can be considered as
an effective alternative. More over, analysis of the
result indicates that the acetonic fruit extract of Fla-
courtia inermis possess a broad spectrum of antibi-
otic activity as shown by Streptomycin, Gentamicin,
Ciprofloxacin and Amikacin.

Table 2. Sensitivity comparison of crude acetonic extract and antibiotic discs against multidrug resistant strains

Antibiotic disc Total no of
SNo Strains Resistant
Bacteria
1* 2% 3* 4% 5* 6* 7* 8* o* 10*

1 Saphylococcus aureus St S Rt S R S S R S S 3
2 Pseudomonas aeruginosa S R R S R S R R R S 6
3 Escherichia coli S S R S R S S R S S 3
4 Serratia marcescens S S R S R S S R S S 3
5 Klebsiella pneumoniae S S R S R S S R R S 4

St : Sensitivity, Rf: Resistance, 1*: Chloramphenicol , 2*: Streptomycin, 3*: Erythromycin,

7*:Tetracycline, 8*:Cloxacillin, 9*: Cefotaxime, and 10*: Amikacin

DISCUSSION

In India, two Flacourtia species; Flacourtia
indica (Burm.F.) Merr. and Flacourtia jangomas
Raeusch. are extensively used in folk medicine. The
roots of Flacourtia indica are used in treatment of
diseases related with ‘Vata and Pitta’. They are re-
frigerant and diuretic. Roots are also used for treat-
ing some skin disorders and rheumatism 28,

4*:Gentamicin, 5*: Penicillin-G, 6*: Ciprofloxacin,

Leaves are used in the treatment of pruritus and sca-
bies. Fruits are considered as an effective remedy for

{%uzr(}]dice, gastropathy, splenomegaly and cholera
Report suggests that Flacourtia indica pos-

sesses analgesic and anti-inflammatory activities .
Dried leaves of Flacourtia jangomas are
widely used for treating bronchitis. Roots are impor-
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tant remedy for relieving tooth ache. Fruits are used
in treatment of liver related disorders 2.

Previous literatures are not available on the
antimicrobial role of Flacourtia inermis. For centu-
ries, the fruit of Flacourtia inermis has been used by
the people of Kerala in fresh or cooked form. No
toxic or side effect has been reported on it. There-
fore, it can be assumed that its active antibacteria
component is non toxic to man. Isolation and cha
racterization of its active principle is necessary to
suggest this compound for large scale preparation of
new antibacterial drug. Recognition of the medicin-
a significance of Flacourtia inermis will be a turn-
ing point for increased cultivation and propagation
of it in Kerala, which not only improves the econo-
my of the country, but also means a new antibiotic
for the whole world.
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