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Abstract: From ancient times plants have provided a source of inspiration for novel drug compounds, as
plant-derived medicines have made large contributions to human health. Traditional medicines by using
herbs have been practiced by Malay communities from the past until now. The knowledge on the benefits
of certain herbs has been passed from generation to generation. The primary health care of 80% of the
world's population is based on the use of medicinal plants derived from traditional system of medicine
and local health practices. Averrhoa bilimbi is a member of the family Oxalidaceae known as "bilimbi"
and native in Malaysia and Indonesian Moluccas. The plant has an enormous fiscal value since most of
the plant parts such as leaves, bark, flowers, fruits, seeds and roots which are used as an altemative
medicine to treat a variety of diseases. Thus, this study was conducted to investigate the potential
antibacterial and antifungal activities of Averrhoa bilimbi leaves extracts against selected human
pathogens. A. bilimbi leaves were extracted by using two polar solvents i.e. water and methanol. Two
strains of bacteria, Staphylococcus aureus and Bacillus subtilis and two species of human pathogenic
fungi, Candida albicans and Aspergillus niger were used to screen the antimicrobial activity and
antifungal activity of A. bilimbi by well diffusion method. The minimal inhibitory concentration were
determined by using different concentrations of leaves extracts (50, 100, 200, 400, 600, 800 Ilg/ml) using
the same method. The phytochemical analyses of the leaves extracts were also conducted to determine the
secondary metabolites presented in the A. bilimbi leaves extracts. Ampicilin and Ketonozole were used
for positive control of antifungal and antibacterial activities respectively. Findings showed that methanol
leaves extract gave larger zone of inhibition compared to water leaves extracts against 50 aureus and E.
coli with 6.0 mm and 7.0 mm respectively compared to 1.4 mm and 1.6 mm zone of inhibitions
respectively at the same concentration (600 ugluL). Meanwhile, for antifungal activities, methanol leaves
extract showed higher zone of inhibition against C. albican compared to water leaves extract with 1.9mm
and 1.2mm zone of inhibition respectively at the same concentration (200 ugluL). However, there was no
inhibition showed by A. niger for both of the leaves extracts. The Minimal Inhibitory Concentration
(MIC) of methanol leaves extracts for antibacterial activity against 50 aureus was at 600 ugiuL (6.0 mm)
and E. coli was at 800 ugiuL (9.2 mm) and for antifungal activity against C. afbican was at 200 ug/uL
(1.9 mm). Meanwhile the MIC for water leaves extract for antibacterial activity was at 800 ugiuL (50
aureus) and 200 ugiuL (E. coli) and for antifungal activity against C. albican was at 800 ug/uL. The
phytochemical analysis found that the A. bilimbi leaves extracts to contain Alkaloid, Glycoside,
Flavonoid, Saponin, Tannin, Triterpene and Phenol. The antimicrobial and antifungal activities of the A.
bilimbi were due to the presence of various secondary metabolites. Therefore, these plants can be used to
develop new pharmaceuticals products and other research activities.
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1. Introduction

Pathogenic fungi and bacteria cause many human diseases. These diseases are typically
treated are by using synthetic antibiotics. However, some of these pathogenic microorganisms
become resistant to modern synthetic antibiotic. Moreover, the price of the treatment using
antibiotics keep on increasing over the years, thus medicinal plants extracts could become an
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The phytochcmicals screenings were conducted against each of the leaves crude
extracts to detect thc presence of alkaloids, glycosides, flavonoid, saponin, tannins, tritcrpcns,
phenol and anthraquinone.

Testfor alkaloids

Presence of alkaloid in the A. bilimbi leaves extracts were detected by using Mayer's
reagent test. Six drops of Mayer's reagent were added in I mL of extract. The formation of
yellow precipitate indicated the presence of alkaloids (Firdouse and Alam, 20 II; Kodangala et
aI., 2010).

Test for glycosides

1 mL of extract was dissolved in 2.0 ml of glacial acetic acid, which contained one drop
of 5% solution FeCI 3. Then 3 to 4 drops of concentrated H2S04 were added to the solution.
Fonnation of a brown ring indicated the presence of glycosides (Iqbal 2012; Rathore et aI.,
2012).

Testfor flavonoid

About 2-3 mL of extract and few drops of sodium hydroxide (NaOH) were added in a
test tube. Formation of intense yellow color that became colorless in addition of few drops of
dilute HCI indicated the presence of flavonoid.

Test for saponin

About 1 mL of the extract was dissolved in 9 mL of distilled water and shook in a
graduated cylinder for 15 minutes. Fonnation of I cm layer of foam indicated the presence of
saponin (Iqbal 2012; Tiwari et aI., 2011).

Testfor tannins

Few drops of 10% lead acetate solution were added to 1 mL of extract. Fonnation of
yellow or red precipitate indicated the presence of tannins (Rathore et aI., 2012).

Testfor trite/penes

Libennann-Burchard test was used to detect the presence of triterpenes. About 1 to 2
mL of acetic acid anhydrate was added to 2 mL of extract together with 2 drops of H2S04

concentrate in a test tube. Reddish violet color fonned at the junction of the two layers bluish
green color in the acetic acid layer which indicated the presence of unsaturated sterols
(triterpenes).

Testfor phenol

Few drops of 5% ferric chloride (FeCI) solution were added to 1.0 mL of extract.
Fonnation of intense color indicated presence of phenols (Iqbal, 2012).
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The result of phytochemical analysis screening was consistent with the findings of
Siddiquc ct. al. (20) 3), whcre they reported that the barks extract of A. bilimbi contained
alkaloids, saponins and flavonoid. The results from this study also indicated that the leaves of
A. bilimbi contain more phytochemical constituent than the bark of A. bilimbi.

4. Conclusions and Recommendations

In this study, A. bilimbi leaves extract showed inhibitory activities towards both E. coli
and S. aureus at every concentration but with different diameter of zone of inhibition. However,
A. hilimbi only showed inhibitory activity towards C. albicans but not towards A. niger. Thus,
this showed that C. albicans are more susceptible towards the leaves extracts. The minimum
inhibitory concentration for methanol and distilled water leaves extract in inhibiting S. aureus,
E. coli and C. albicans were at concentration 50 flg/flL.

It is also recommended to use methanol leaf extract rather than distilled water leaves
extract in inhibiting the bacteria and fungi because it is a polar solvent and showed more
antimicrobial activity compared to distilled water. The phytochemical screening analysis proved
that solvent methanol is able to extract more chemical constituent from the leaf of A. bilimbi as
compared to distilled water. The presence of all the phytochemical constituent in leaves extract
of A. bilimbi proved that this plant has the potentials in treating various types of ailments. It is
recommended to use leaves of medicinal plant A. bilimbi as alternatives to synthetic drugs
because of its potentials.
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