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ABSTRACT
Typhonium trilobatum is a genus in the Araceae family endemic to tropical Asia, the South Pacific, and
Australia. Most of the plant parts of Typhonium trilobatum are used in traditional systems of medicine in India.
According to Ayurveda, the rhizome is used with effect for treating vomiting, cough, asthma, excessive
expectoration, pyogenic sore throat, headache, gastric ulcer, abcess and snake bite. The present work objectives
focus on scientific exploration of anti microbial activity of whole plant of Typhonium trilobatum. The test all
extracts exhibited prominent antimicrobial activity against all tested organism, where chloroform extract shown the
maximum zone of inhibition. The order of antimicrobial activity of all extract are, chloroform > Methanolic >Ethyl
acetate against bacteria i.e. Escherichia Coli, P. aeruginosa, Staphylococcus aureus and S. Epidermidis and fungi
i.e. Candida albicans and Aspergillus niger .
Keywords: Typhonium trilobatum, Antimicrobial activity, Human pathogens, MIC, chloroform, methanol and
Ethyl acetate extract.
INTRODUCTION
Many plants are used as folk medicines to infectious
diseases such as urinary tract infections, diarrhea,
cutaneous abscesses, bronchitis and parasitic diseases
[1-4]
. Due to the indiscriminate use of antibacterial
drugs, the microorganisms have developed resistance
to many commercial antibiotics. Therefore,
investigation of the chemical compounds within
medicinal plants has become desirable [5]. Even
though certain plants have been demonstrated for
their effects on pathogenic bacteria [6], a number of
them have not yet been investigated for their
antimicrobial activities. Hence, it is essential to
establish the scientific basis for their therapeutic
actions as these may serve as the source for the
development of effective drugs. Antibacterials which
destroy are bactericides or germicides; those which
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merely suppress growth are bacteriostatic agents of
the thousands of antimicrobial agents, only a small
number are safe chemotherapeutic agents, effective in
controlling infectious diseases in plants, animals, and
humans. A much larger number are used in almost
every phase of human activity: in agriculture, food
preservation, and water, skin, and disinfection. Some
antimicrobial
agents
are
Sulphonamide,
Chloramphinicol,
Erythromycin,
Polymaxin,
Griseofulvin, Chlorin, Glycolic acid, etc. [7-8]
Typhonium trilobatum is a genus in the Araceae
family endemic to tropical Asia, the South Pacific,
and Australia. It consists of approximately 50 species
that are typically found growing in wooded areas [9].
It has been valued in Ayurveda and Unani systems of
medicine for possessing variety of therapeutic
properties. Most of the plant parts of Typhonium
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trilobatum are used in traditional systems of
medicine in India. According to Ayurveda, the
rhizome is used with effect for treating vomiting,
cough, asthma, excessive expectoration; pyogenic
sore throat, headache, gastric ulcer, abcess and snake
bite [10].
Therefore such plants should be investigated to
understand their properties, safety and efficacy and
for a search of new potent antimicrobial compounds
and fractions. The present study was undertaken to
investigate the potential of medicinal plant,
Typhonium trilobatum as antimicrobial agent of
their different extract against some pathogenic
bacteria and some pathogenic fungi. These lead us to
evaluate the antibacterial, MIC and antifungal
activities of the methanolic extract and its different
fractions of Typhonium trilobatum against four
pathogenic bacteria and two fungi.
MATERIALS AND METHODS
Plant Collection: The whole plant was
collected from rural belt of Westbengal,
medinipore district, during the month of July
and August 2010 in the early morning. The
plant
was
identified,
confirmed
and
authenticated by Prof. Sushil Ku. Mallick
taxonomist in the Department of Botany,
S.V.M Autonomous College, Bhubaneswar.
After authentication the plant was collec ted in
bulk and washed under running tap water to
remove adhering dirt and soil particles.
The plants were dried under shade at room
temperature, after washing. The dried
materials were made into coarse powder by
grinding in mechanical grinder and passed in
sieve no 40 and used for further study.
Preparation of Extracts: The coarse powder
of the plant was taken in soxhlet apparatus and
extracted with methanol. The extraction with
each solvent is done for 72 hours and the
temperature was maintained in bet ween 3740 0 c to prevent the loss of thermosensitive
constituent of the plant.
The methanolic extract is mixed with
water(1:1) and used for fractionation with
chloroform and ethylacetate by the use of
separating funnel. The liquid extracts and
fractionation were concentrated separately
under vacuum and resulting dried extracts
were preserved in a desiccator until further
use.
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In vitro Antibacterial activity:
Bacterial Strains: The various organisms used in the
present study include Escherichia Coli, P.
aeruginosa, Staphylococcus aureus and S.
Epidermidis were collected from National collection
of industrial microorganisms (NCIM), National
Chemical Laboratory, Pune, Maharastra, India. These
organisms were maintained on nutrient agar slopes
and the organisms were confirmed by biochemical
test.
Preparation of standard bacterial suspension: The
average number of viable Escherichia coli (ATCC
25922),
Staphylococcus
aureus(NCTC
25953),Pseudomonas aeruginosa(ATCC 27853) and
S.Epidermidis organisms per ml of the stock
suspensions was determined by means of the surface
viable counting technique. About (108-109) colonyforming units per ml was used. Each time, a fresh
stock suspension was prepared; the experimental
conditions were maintained constant so that
suspensions with very close viable counts would be
obtained.
Preparation of Test Solutions: The solution of
the test compound was prepared by dissolving
different extracts of plant
Typhonium
trilobatumin Dimethyl sulphoxide(DMSO)
separately in a beaker and stored in
refrigerator. The solution was removed from
the refrigerator one hour prior to its use and
allowed to warm upto room temperature. The
solution of test compound were prepared of
concentration of 50mg/ml
and 100mg/ml.
similarly the standard drug solution of
ampicillin of a concentration of 100mg was
used for finding zone of inhibition. Solvent
control of DMSO was also maintained paralley
throughout the experiment .
Preparations of Media for Bacterial strain:
Nutrient Agar was used as a media preparation. For
1000 ml Nutrient Agar preparation, Peptone-10gm,
Sodium Chloride-5.036, Beef Extract-5.036, and
Agar-15.225 was weighed and dissolved in 1000 ml
of distilled water and adjusted to pH 7.3-7.4 which
was sterilized by autoclaving at 1210C for 15 minutes
at 15 psi pressure and was used for sensitivity tests.
Testing for antibacterial activity: The cup-plate
agar diffusion method was adopted to assess the
antibacterial activity of the prepared extracts, 0.6ml
of standardized bacterial stock suspensions (108-109)
colony-forming units per ml was thoroughly mixed
with 60 ml of sterile nutrient agar. 20 ml of the
inoculated nutrient agar were distributed into sterile
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Petri dishes .The agar was left to set and in each of
these plates 2 cups, 6mm in diameter, were cut using
a sterile cork borer No.4 and the agar discs were
removed. Alternate cups were filled with 300µl of
each extracts using microtiter-pipette and allowed to
diffuse at room temperature for two hours .The plates
were then incubated in the upright position at 370C
for 18 hours. Two replicates were carried out for each
extract against each of the test organism.
Simultaneously addition of the respective solvents
instead of extracts was carried out as controls. After
incubation the diameters of the results and growth
inhibition zones were measured, averaged and the
mean values were tabulated [11-15].
In vitro Antifungal studies
Fungal Strain: The fungal strain is used
Candida albicans and Aspergillus niger
procured from C.B.T laboratory were used for
study. The temperature was maintained at
28 0 c.the same concentration of test compound
was prepared as done previously. Solvent
control was DMSO and fluconazole was
positive drug control for these antifungal
studies.
Preparation of Media: Sabourand Dextrose Agar
(Hi-media) media (SDA) was used for cultivation of
fungi and particularly pathogenic fungi associated
with skin infections. Formula gm/litre Peptone 10g,
dextrose 40g and agar 15g; pH5.6 ± 0.2. 65 gm of
SDA was dissolved in 1000ml of distilled water. The
medium was sterilized by autoclaving at 121oC for
15 minutes at 15psi pressure.
Preparation of standard fungal suspensions:
The fungal cultures Aspergillus niger (ATCC
9763), candida albicans(ATCC 7596),were
maintained on saboraud dextrose agar,
incubated at 25 0 C for 4 days. The fungal
growth was harvested and washed with sterile
normal saline and finally suspended in
(100ml) of sterile normal saline and the
suspension was stored in refrigerator till used.
Testing for anti-fungal activity: The same
method as for bacteria was adopted. Instead of
nutrient agar, yeast and mould extract agar
was used. The inoculated medium was
incubated at 25 0 C for two days for the Candida
albicans and three days for Aspergillus niger
[16-17]
.
The estimation of MIC by the dilution
method in the tube: Dilution method was used to
measure MIC colony made from 24 hour culture of
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bacterium inoculated to Mooler Hinton Berath
culture medium. This suspension was inoculated at
37ºC for about 4 to 6 hours in order to get the
bacteria to the dynamic level and compared to
Macfarland 0.5 standard at last. As results the
suspension contain 10 bacteria in each ml. Microbial
suspension was diluted to the proportion of 1/100 in
order to reach 106 bacteria in each ml. To measure
the MIC, 1ml of Mooler Hinton Berath culture was
poured in 10 tubes and mixed right after adding 1ml
of the extract to the first tube . One ml of first tube
was added to the second and 1 ml of the second to the
third tube respectively. Thus the dilution is obtained.
Then 1ml of the microbial suspension was added to
each tube to make concentrations. The tubes were
incubated at 37ºC and MIC was appointed by the
growth or non-growth of the bacterium in the
tubes.
Statistical Analysis: Results are expressed as the
mean value ± standard error of mean (S.E.M.).
Within group comparisons were performed by the
analysis of variance using ANOVA test. Significant
difference between control and experimental groups
was assessed by student’s t test. A probability level
of less than 5 %( P < 0.05) was considered
significant.
RESULTS AND DISCUSSION
The antimicrobial activity of Methanolic extract and
its chloroform and ethyl acetate fractions of aerial
parts of the plant Typhonium trilobatum Linn. was
studied against two gram positive (S. aureus ,s.
epidermidis), two gram negative (E. coli, P.
aeruginosa) bacteria and two fungus (C. albicans, A.
niger) by zone of inhibition and Minimum inhibitory
concentration method using two con. levels (50mg
and100mg/ml).
The zone of inhibition study result is depicted in
Table 1. The result indicates that, methanolic extract,
chloroform fraction and ethyl acetate fraction showed
zone of inhibition of 15-20, 10-15, 13-24, 13-20, 1317 and 11-14 mm against S.aureus, S.epidermidis,
E.coli, P.aeruginosa, C.albicans and A.niger.
However the standard drug ciprofloxacin and
griseofulvin registered zone of inhibition of 10-28
and 20-22 mm against S.aureus, S.epidermidis,
E.coli, P.aeruginosa as bacteria and C.albicans and
A.niger as fungi. The solvent control group is kept
parallel throughout the experiment and found that
there is no zone of inhibition observed against the
tested bacteria and fungi. Chloroform fraction
showed zone of inhibition of 17.66, 11.33, 13.02
14.33, 13.02 and 0mm2 at 50mg/ml concentration
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while at 100mg/ml it became 20.33, 15.66, 24.01,
20.02,15.66 and 14 mm2 against S.aureus,
S.epidermidis, E.coli, P.aeruginosa, C.albicans and
A.niger. . Methanolic extract showed zone of
inhibition of 15.02, 10.33, 15.02,13.33, 13.02 and 0
mm2 at 50mg/ml concentration while at 100mg/ml it
become 16.66, 13.02, 16.66,14.66, 17.66, 11 mm2.,
similarly ethyl acetate fraction showed against the
same tested organism at two concentrations of
50mg/ml as 15.02,11.33,14.03,14.66, 14.66, 0 mm2
and
at 100mg/ml as16.66,13.66, 15.02,16.66, 16.66
mm2 respective to the above order of microorganisms. The statistical analysis of the measured
zone of inhibition indicates that, the values
(diameter) are significantly different with an extent of
p<0.001. It has been observed that chloroform
fraction is more potent with a zone of inhibition of
15-24 mm at 100 mg/ml, followed by methanolic
extract 13-17 mm and ethyl acetate fraction 13-16
mm against the tested micro-organisms as per the
above sequence. The test extract and fractions
exhibited prominent antimicrobial activity against all
tested organism, except A.niger, which is sensitive to
methanolic extract and chloroform fraction at
100mg/ml con. only. The phyto constituent (s)
present in the chloroform fraction like Saponin, other
phenolic compound may be responsible for the said
activity. The order of antimicrobial activity of extract
and fractions are, Chloroform fraction> Methanolic
extract>ethylacetate fraction against S.aureus,
S.epidermidis, P.aeruginosa. E.coli, C albicans and
A.niger[18-19]. (Figure 1 and 2)(Table 1). The
minimum inhibitory concentration (MIC) of
Methanolic extract, chloroform fraction and ethyl
acetate fraction was carried out by two-fold serial
dilution technique against the microorganisms,
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S.aureus, S.epidermidis ,E.coli ,P.aeruginosa,
C.albicans, A.niger. The MIC of methanolic extract
against the above order of microorganism are found
as 50, 100, 50,100,100,50mg/ml. While Chloroform
fraction showed 100,50,25,100,50,100mg/ml,and
Ethyl
acetate
fraction
registered
100,100,50,100,100,100
mg/ml.
respectively.
Methanolic extract is active against S.aureus, and E.
coli at 50 and 50mg/ml. while chloroform fraction is
more active against S.epidermidis (50 mg/ml), E. coli
(25 mg/ml), C. albicans (50 mg/ml) similarly ethyl
acetate fraction showed active against E. coli (50
mg/ml). As a whole the test extract and fractions are
more active against E. coli followed by others with
MIC value of 50-100 mg/ml in all test drugs against
all tested bacteria and fungi except E. coli in which
the MIC of chloroform fraction showed 25 mg/ml.
But the solvent control (DMSO) registered zero
(MIC) against all tested organism. From the study it
indicates that the extract and fraction posses
antimicrobial
activity
against
all
tested
microorganism. Chloroform fraction is more potent
because it shows MIC at 25mg/ml on E. coli, where
as the remaining test drugs showed 50-100 mg/ml.
The phytoconstituent present in the chloroform
fraction may be responsible for the said activity. The
phyto constituent (s) present in the chloroform
fraction like Saponin, some phenolic compound may
be responsible for the said activity [20]. (Table 2)
(Cowan MM, 1999 and OkwuDE et al, 2006)
ACKNOWLEDGEMENTS
The authors are thankful to Chairman, Principal
(School of Pharmaceutical Sciences, SOA
University, Bhubaneswar, Orrisa).

Figure 1: Graph showing the Zone of Inhibition of methanolic, chloroform and ethyl acetate
(100mg/ml) extract of Typhoniuum trilobatum plant on six different microorganisms.
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Figure 2: Graph showing the Zone of Inhibition of Griseofulvin (20μg/ml) and Ciprofloxacin (100μg/ml) as standard
antimicrobial agents on six different microorganisms

Table-1: Effect of the methanolicextract and its chloroform and ethyl acetate fraction of Typhoniuum
trilobatum on zone of inhibition against selected bacteria and fungi

Concentratio
n

Sample

Zone of inhibition in( mm)
S.aureus

S.Epidermidis

E. coli

P. aeruginosa

C. albicans

A.niger

DMSO

300(µg/ml)

-

-

-

-

-

-

Griseofulvin

20(µg/ml)

NA

NA

NA

NA

22.8±1.1c

20±1.1c

Ciprofloxacin

100 (µg/ml)

20.00±0.00

10.00±0.57

28±0.00

26±0.00

NA

NA

Methanolic
extract

50 (mg/ml)

15.02±0.57c

10.33±0.33c

15.02±0.57c

13.33±0.33c

13.02±0.57c

100 (mg/ml)

16.66±0.33

c

c

c

c

c

Chloroform
fraction

50 (mg/ml)

17.66±0.33c

11.33±0.33c

13.02±0.57c

14.33±0.33c

13.02±0.57c

c

c

c

c

c

Ethyl acetate
fraction

100 (mg/ml)
50 (mg/ml)
100 (mg/ml)

20.33±0.33
15.02±0.57c
16.66±0.33c

13.02±0.57

15.66±0.33
11.33±0.33c
13.66±0.33c

16.66±0.33

24.01±0.57
14.03±0.57c
15.02±0.57c

14.66±0.33

20.02±0.57
14.66±0.33c
16.33±0.33c

17.66±0.33

15.66±0.33
14.66±0.33c
16.66±0.33c

11±0.57c
14±0.57c
-

Values are mean ± S.E.M. of 3 replications. t-value represents significance at ap<0.05, bp<0.01
and cp<0.001 respectively, when compared with solvent control group.
S.aureus- Staphylococcus aureus, S.epidermidis -Staphylococcus epidermidis, E.coliEscherichia coli, P.aeruginosa-Pseudomonas aeruginosa,C.albicans-Candida albicans. (–)- no
measurable zone. Aqueous extract, methanol extract and Chloroform extracts respectively each
having concentration 300 g/disc.
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Table- 2: Effect of the methanolic extract and its chloroform and ethyl acetate fraction of Typhoniuum trilobatum on
MIC against selected bacteria and fungi

Sample
DMSO

Minimum Inhibitory Concentration (mg/ml)
S.aureus

S.epidermidis

E.coli

P.aeruginosa

C.albicans

A.niger

-

-

-

-

-

-

Methanolic
50
100
50
100
100
extract
Chloroform
100
50
25
100
50
fraction
Ethyl acetate
100
100
50
100
100
fraction
S.aureus: Staphylococcus aureus, S.epidermidis: Staphylococcus epidermidis, E.coli: Escherichia coli,
P.aeruginosa: Pseudomonas aeruginosa, C.albicans: Candida albicans, A.niger: Aspergillus niger.

100
100
100
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