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ABSTRACT: Antimicrobial activity of different extracts prepared with petroleum ether, chloroform, acetone, ethanol
and water from leaves of Alocasia indica Linn. was evaluated using agar well diffusion method against gram positive,
gram negative bacterial and fungal strains. Extracts were subjected for minimum inhibitory concentration assay by two-
fold dilutions method, bacterial and fungal growth rate assay. Gentamicin (5 µg/ml) and Fluconazole (5 µg/ml) were used
as standard for antibacterial and antifungal assay respectively. Extracts showed significant in-vitro antibacterial and
antifungal activity. Ethanol extract was found to possess potent antimicrobial activity.
KEYWORDS: Alocasia indica Linn., antimicrobial activity, agar well diffusion, minimum inhibitory concentration.

INTRODUCTION
Development of numerous defense mechanisms and
multidrug-resistance in pathogenic microbes against
antimicrobial agents has led a continuous and urgent
need to discover new antimicrobial compounds with
diverse chemical structures and novel mechanisms of
action 1-4. Several medicinal plants can represent
alternative system of medicine in management of
microbial infections and can be a good source for new
potent antibiotics to which pathogen strains are not
resistant5-8. The plant Alocasia indica (family-
Araceae) is used in inflammation and in diseases of
abdomen and spleen 9. The juice of the leaves of the
plant is used as digestive, anthelmintic, laxative,
diuretic, astringent10. This plant contains flavonoids,
cynogenetic glycosides, ascorbic acid, gallic acid,
mallic acid, oxalic acid, alocasin, amino acids, succinic
acid and β-lectines 11. Sufficient scientific data is not
available to justify the traditional antimicrobial
potential  of  the  plant;  the  present  study  is  aimed  to
validate  the  therapeutic  use  of  this  plant  as  an
antimicrobial agent.

MATERIALS AND METHODS
Plant Material
Fresh leaves of Alocasia indica Linn. were collected
from different places at Karad, Dist – Satara
(Maharashtra). Leaves of Alocasia indica Linn. were
authenticated and a voucher specimen was deposited at
Botany Dept., Yashwantrao Chavan College of
Science, Karad Dist- Satara (Maharashtra). The fresh
leaves of Alocasia indica Linn.– [AI] were separated
from plant, washed under running tap water and then
with isopropyl alcohol (5 %) followed by distilled
water.  Leaves  were  allowed  to  shed  dry  at  30 oC and
45 % RH for 15 days and homogenized to get a coarse
powder. This powder was stored in an air tight
container for successive extraction.
Preparation of Extracts
Aqueous extract (by cold maceration method)
250 gm of the powder was extracted with distilled
water at room temperature by cold maceration method
12. The filtrate was collected and concentrated on
heating mantle at 45 ˚C till a syrupy mass was
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obtained. Extract was successively dried by using
rotary evaporator. The extract was preserved at – 4 ˚C.
The yield of the extract was found to be 6.75%.
Solvent Extraction

The  petroleum  ether  (40˚ C-  60˚ C),  chloroform,
acetone, and ethanol (95 %) extracts of leaves of
Alocasia indica Linn. were prepared by soxhletion.
The powdered plant material (250 g) was repeatedly
extracted in a 1000 ml round bottomed flask with 500
ml solvents of increasing polarity starting with
petroleum ether. The reflux time for each solvent was
40 cycles for complete extraction.  The extracts were
cooled at room temperature, filtered and evaporated to
dryness under reduced pressure in a rotary evaporator.
The yield of different extracts prepared with petroleum
ether, chloroform, acetone, and ethanol were found to
be 3.45%, 2.12%, 0.79 %and 0. 53% respectively.
Phytochemical screening
A preliminary phytochemical screening of all these

extracts of AI was carried out for detection of
phytoconstituents13.
Determination of antimicrobial activity
Microorganisms
The test organisms Bacillus subtilis, Staphylococcus
aureus, Klebsiella pneumonia, Escherichia coli,
Aspergillus niger, Candida albicans, Saccharomyces
cerevisiae were procured from National Collection of
Industrial Microorganisms, NCL, Pune, India.
Culture media
The antibacterial and antifungal studies were carried
out using nutrient agar medium and sabouraud medium
was procured from HiMedia Chemicals, Mumbai.
Evaluation of Antibacterial and Antifungal Activity
14-16

The in vitro antimicrobial activity of different extracts
of AI was studied by agar well diffusion method. The
antibacterial studies were carried out against Bacillus
subtilis, Staphylococcus aureus, Klebsiella pneumonia,
Escherichia coli, in nutrient agar medium. Antifungal
studies were carried out against Aspergillus niger,
Candida albicans, Saccharomyces cerevisiae in
sabouraud medium. The medium was sterilized by
autoclaving at 120°C (15 lb/in 2). 30 ml of nutrient
agar medium inoculated with the respective strains of
bacteria and fungi and transferred aseptically into each
sterilized Petri plate. The plates were allowed to
solidify at room temperature. Bacterial concentration
of 1×10 8 CFU/ml was used for antibacterial activity
and fungal suspension of 1×10 6 CFU/ml for antifungal
activity. In each plate wells of 8 mm diameter were
made using a sterile borer.
The extracts were freshly reconstituted with dimethyl
sulphoxide to 5 mg/ml and 10 mg/ml concentrations.
The test samples and the control (0.2 ml) were placed
in 8 mm diameter well. Antibacterial assay plates were
incubated at 37 ± 1°C for 24 h, whereas antifungal
assay plates were incubated at 28 ± 1°C 48 h.
Dimethyl sulphoxide (DMSO) was used as solvent

control and maintained at the same experimental
conditions.  Standard antibiotics Gentamicin (500
µg/ml) and Fluconazole (500 µg/ml) were used as
positive antibacterial and antifungal control
respectively. Diameter of the zone of inhibition
surrounding each well was recorded. The extracts that
showed antimicrobial activity were subjected to
minimum inhibitory concentration (MIC) assay by
using serial two-fold dilution method. MIC was
interpreted as the lowest concentration of the sample,
which showed clear fluid without development of
turbidity. All experiments were performed in triplicate.
Bacterial and Fungal Growth rate assay 17-19

3 ml of bacterial cultures of Bacillus cereus,
Staphylococcus aureus, Escherichia coli, Bacillus
subtilis and fungal cultures of Aspergillus niger,
Candida albicans and Saccharomyces cerevisiae were
added to 27 ml nutrient broth containing 0.5 ml
ethanolic extract of AI (10 mg/ml). The tubes
containing bacterial and fungal cultures were
incubated at 30 oC and 37°C respectively for
approximately 24 h with gentle shaking. The optical
density tubes were measured at 550 nm and 700 nm
respectively after 0, 1, 2, 4 and 8 h incubations.
Dimethyl sulphoxide (DMSO) was used as solvent
control and maintained at the same experimental
conditions. All assays were performed in triplicate.

RESULTS
All extracts at 5 and 10 mg/ml concentration exhibited
significant antimicrobial activity against Gram-
positive, Gram-negative bacterial and fungal strains
under test. Results are comparable with standards as
shown in [Table1]. The MIC of different extracts was
evaluated across a concentration range of 5 mg/ml to
20  mg/ml  is  as  shown  in  [Table  2].  The  lowest  MIC
values were observed for ethanol extract in the range
of 10.23 to 13.18 mg/ml. MIC values of acetone
extract 12.14 to 14.32 mg/ml, chloroform extract 11.47
to 15.46 mg/ml, petroleum ether extract 11.45 to 17.24
mg/ml and aqueous extract 12.45 to 14.16 mg/ml were
observed against the microorganism under test. The
results reveal that various extracts of leaves of
Alocasia indica were  effective  against  both  Gram-
positive, Gram-negative bacteria and fungi which are
associated with microbial disorders.
Selected ethanolic extract with significant activity was
assayed by bacterial and fungal growth rate assays for
its pattern of activity. Ethanolic extract of leaves of AI
at concentration of 10 mg/ml significantly inhibited
growth of Bacillus subtilis [graph no. 1], and
Escherichia coli [graph no. 4] within 1 h indicating a
rapid antimicrobial action. Ethanolic extract of leaves
of AI also found to be effective in inhibiting growth of
Staphylococcus aureus [graph no. 2] and Klebsiella
pneumonia [graph no. 3] profoundly in range of 2-8 h.
The AI leaf extract also inhibited growth of
Aspergillus niger [graph no. 5], Candida albicans
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[graph no. 6] and Saccharomyces cerevisiae [graph no.
7]. Ethanolic extract of leaves of AI inhibited growth
of Aspergillus niger and Saccharomyces cerevisiae till
the end of the 4 h incubation period but growth was
observed after 4 h incubation period.

DISCUSSION
Preliminary phytochemical screening of the extracts
showed presence of flavonoids, cynogenetic
glycosides, tannins and polyphenolic compounds. All
the extracts showed antimicrobial activity on the
microorganisms under test but ethanolic extract found
to be more effective. It has been reported that tannins
inhibit many microbial enzymes in raw culture filtrates
or in purified forms 20. The astringent property of the

tannins is reported to be due to its complexation with
enzymes or substrates and metal ions 21, 22.
Polyphenolic compounds are known to have
antimicrobial activity possibly due to enzyme
inhibition in the oxidized forms or through more non-
specific interactions with the proteins. Also various
secondary metabolites of plant origin are known to
possess antimicrobial activity 23. From the present
investigations, we can conclude that leaves of Alocasia
indica Linn. possess significant antimicrobial activity
due to presence of various phytoconstituents and it
could be a source of new antibiotic compounds.
Isolation, purification and characterization of the
phytochemicals responsible for the above mentioned
activity are in progress.

Table 1: Antibacterial activity of Alocasia indica extracts.
Extracts Conc. Zone of inhibition (mm)*

mg/ml Mean±SE

B.s. S.a. K.p. E.c. A.n. C.a. S.c.

Aqueous 5 09.15±
0.06

12.32±
0.09

12.11±
0.09

08.42±
0.19

10.23±
0.12

11.35±
0.15

11.27±
0.32

10 11.18±
0.09

13.22±
0.12

13.33±
0.15

11.38±
0.23

12.15±
0.16

12.15±
0.14

14.14±
0.10

PE 5 12.07±
0.07

11.22±
0.08

10.21±
0.04

09.22±
0.09

14.24±
0.15

10.65±
0.22

12.27±
0.22

10 13.21±
0.15

12.34±
0.16

12.13±
0.10

12.18±
0.13

15.15±
0.11

13.27±
0.24

14.34±
0.12

Chloroform 5 11.17±
0.09

10.12±
0.05

12.10±
0.09

10.22±
0.09

10.34±
0.12

13.15±
0.12

15.27±
0.32

10 12.11±
0.12

13.24±
0.10

14.13±
0.12

13.18±
0.13

11.85±
0.17

15.27±
0.17

17.14±
0.22

Acetone 5 15.24±
0.15

11.47±
0.15

12.23±
0.11

13.12±
0.12

11.2±
0.09

12.37±
0.15

14.17±
0.13

10 17.21±
0.11

12.34±
0.10

16.24±
0.16

15.13±
0.16

13.7±
0.15

14.37±
0.21

15.24±
0.21

Ethanol 5 16.47±
0.14

12.57±
0.12

14.30±
0.21

16.23±
0.08

13.4±
0.11

15.37±
0.14

16.37±
0.06

10 22.15±
0.24

16.23±
0.12

17.14±
0.16

19.31±
0.09

15.21±
0.14

16.23±
0.12

18.11±
0.10

Gentamicin 0.5 27.21±
0.11

24.11±
0.12

20.21±
0.08

22.15±
0.24 NT NT NT

Fluconazole 0.5 NT NT NT NT 20.16±
0.09

23.21±
0.08

24.31±
0.08

*Each value is Mean±SE of 3 assays, value is significantly different when p<0.05. NT- not tested. PE-
Petroleum ether extract. B.s.-Bacillus subtilis; S.a.-Staphylococcus aureus; K.p.-Klebsiella pneumonia, E.c.-
Escherichia  coli; A.n.-Aspergillus niger; C.a.-Candida albicans; S.c.-Saccharomyces cerevisiae
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Table 2: Minimum inhibitory concentrations (mg/ml) of Alocasia indica extracts
Microorganisms MIC (mg/ml)

Extracts
Aqueous PE Chloroform Acetone Ethanol

B.s. NT 11.45 14.30 13.67 10.23
S.a. 13.25 11.56 NT 12.45 14.23
K.p. 13.56 13.23 11.47 12.65 13.18
E.c. NT 13.47 14.54 14.32 11.23
A.n. 13.45 16.25 15.46 12.14 12.23
C.a. 14.16 17.24 12.32 13.26 12.63
S.c. 12.45 13.18 15.42 12.117 13.18

Each value is mean of 3 assays. NT- not tested. PE- Petroleum ether extract.  B.s.-Bacillus
subtilis; S.a.-Staphylococcus aureus; K.p.-Klebsiella pneumonia, E.c.-Escherichia  coli; A.n.-

Aspergillus niger; C.a.-Candida albicans; S.c.-Saccharomyces cerevisiae

Graph No. 1: Graph of growth of Bacillus subtilis in terms of absorbance vs time (hours).

Graph No. 2: Graph of growth of Staphylococcus aureus in terms of absorbance vs time (hours).
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Graph No. 3: Graph of growth of Klebsiella pneumonia in terms of absorbance vs time (hours).

Graph No. 4: Graph of growth of Escherichia coli in terms of absorbance vs time (hours).

Graph No. 5: Graph of growth of Aspergillus niger in terms of absorbance vs time (hours).
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Graph No. 6: Graph of growth of Candida albicans in terms of absorbance vs time (hours).

Graph No. 7: Graph of growth of Saccharomyces cerevisiae in terms of absorbance vs time (hours).
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