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ABSTRACT
Andrographis echioides (L.) Nees is a valuable medicinal plant. The
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present study is to investigate the antibacterial activity of the various
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leaves and stem extracts of A. echioides. Shade dried plant leaf and
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methanol and ethanol) of leaves and stem of A. echioides using the
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species, viz., Staphylococcus haemolyticus, Staphylococcus lentus,
Staphylococcus aureus and Bacillus cereus six gram-negative bacterial
species viz., Escherichia coli, Serratia marcescens, Enterobacter

amnigenus, Klebsiella pneumonia, Klebsiella oxytoca and Brevibacterium paucivorans.
Among various solvent extracts studied acetone, methanol and ethanol leaf and stem extract
showed a highest antibacterial assay followed by chloroform and petroleum ether. No results
found in petroleum ether leaf and stem extract against all test bacteria. Hence the present
study justifies the claimed uses of this herb in the traditional system of medication to treat
various sicknesses. This report is an antibacterial screening from A. echioides leaf and stem.
KEYWORDS: Andrographis echioides, Antibacterial, Disc diffusion method.
INTRODUCTION
Medicinal plants are used by almost 80% of the world’s population for their basic health care
because of their low cost and ease in availability.[1] From the dawn of civilization, people
have developed a great interest in plant-based drugs and pharmaceutical products.[1] In the
last few decades, many bacterial organisms have continued to show increasing resistance
against current antimicrobial agents.[2] Herbal drugs made from medicinal plants have been
used from ancient times to treat various diseases and their antimicrobial properties make
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them a rich source of many potent drugs.[3] The use of herbal medicinal plants has always
played a positive role in the control or prevention of diseases such as diabetes, heart disorders
and various cancers.[4] Some medicinal plants have been used in the production of various
drugs singly or in combination and even as principal raw material for the production of other
conventional medicines.[5] The traditional medicinal methods, especially the use of medicinal
plants, still play a vital role to cover the basic health needs in the developing countries and
moreover the use of herbal remedies. In this connection, plants continue to be a rich source of
therapeutic agents. The active principles of many drugs found in plants are produced as
secondary metabolites.[6]
Andrographis echioides (L.) Nees (Gopuram thanki) is one of the important medicinal plant
species belonging to the Acanthaceae family. The genus consists of 40 species distributed in
Tropical Asia.[7] The whole plant extract is applied topically over fungal infections, to control
hair fall, snake bite, cuts and wounds.[8] In Indian system of medicine like Ayurvedha, Siddha
and Unani have been in existence for over several countries. This traditional system of
medicine has served 70% of people of developing countries, for the variety of diseases.[9]
Medicinal properties of this plant are more or less similar to those of Andrographis
paniculata a widely studied plant for wide range of pharmacological activities.[10] Hence the
present investigation was carried out to analyze the antibacterial activity against selected
bacterial pathogens from Andrographis echioides.
MATERIAL AND METHODS
Plant Material
The aerial part of plant of Andrographis echioides (L.) Nees was collected from Thuraiyur
region of Trichy district
Preparation of Plant Powder
The plant parts were carefully examined and old insect damaged, fungus infected leaf and
stem were removed. The selected healthy plant parts were spread out and shade dried in the
laboratory at room temperature for 5-8 days or until they broke easily by hand. The dried
plant parts were ground to a fine powder by using an electronic blender and the powders were
stored in a closed container at room temperature for further uses.
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Plant Extraction
Solvent Extracts
Fifty grams of the powdered plant material (leaves and stem) was boiled separately with 300
ml of each of the solvents viz. petroleum ether, chloroform, acetone, methanol and ethanol in
a soxhlet apparatus for 48 h at different temperatures (depends on the boiling point of the
respective solvents). At the end of 48 h each extract was filtered through Whatman No.1 filter
paper and filtrates were concentrated at room temperature. The paste like extracts were stored
in pre-weighed screw cap bottles and the yield of extracts was calculated based on initial and
final weight of the container. These screw cap bottles with the extracts were kept in
refrigerator at 4 . Each of the extract was individually reconstituted by using minimal
amount of the extracting solvent prior to use.
Antibacterial Activity Test (Disc diffusion method)[11]
Disc Preparation
The filter paper discs of uniform size are impregnated with the compound (plant extract)
usually consisting of absorbent paper. It is most convenient to use Whatman No.1 filter paper
for preparing the discs. Dried discs of 6 mm diameter were prepared from Whatman No.1
filter paper and sterilized in an autoclave. These dried discs were used for the test.
Test Bacteria
Antibacterial activity of Andrographis echioides(L.) Nees powder extracts was investigated
against ten bacterial species such as Staphylococcus haemolyticus, Staphylococcus lentus,
Staphylococcus aureus, Bacillus cereus, Escherichia coli, Serratia marcescens, Enterobacter
amnigenous, Klebsiella pneumoniae, Klebsiella oxytoca and Brevibacterium paucivorans.
These species were purchased from Department of Microbiology, K.AP Viswanatham
medical college, Tiruchirappalli, Tamil Nadu.
Method
Sterile Nutrient Agar medium (pH 7.4 ± 2) was poured (10-15 ml) into each sterile
petriplates. The growth media also seem to play an important role in the determination of the
antibacterial activity. After solidification, 100 µl of suspension containing 108 CFU/ml of
each test bacteria was spread over Nutrient Agar plates. The sterile filter paper discs (6 mm in
diameter) were impregnated with 10µl of the 3 mg/ml extracts (30µg/disc) placed on the
inoculated agar. Negative controls were prepared in using the same solvents employed to
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dissolve the plant extract. Chloramphenicol (30µg/disc) was used as positive reference
control to determine the sensitivity of the plant extract on each bacterial species. The
inoculated plates were incubated at 37° C for 24 h. Antibacterial activity was evaluated by
measuring the diameter of the inhibition zones. Each assay was conducted in triplicate.
Statistical analysis
Agar disc diffusion activity was performed in three replicates under strict aseptic conditions
to ensure consistency of all conclusions. Data of all experiments were statistically analyzed
and expressed as Mean ± Standard Deviation.
RESULT AND DISCUSSION
The in vitro antibacterial activity of the different solvent extracts of Andrographis echioides
was evaluated by disc diffusion assay against clinical pathogenic bacteria. The determination
from the present study showed that the five leaf and stem extracts (petroleum ether,
chloroform, acetone, methanol and ethanol) of Andrographis echioides revealed antibacterial
properties against all the five human pathogens tested. All the extracts exhibited significant
activity except petroleum ether. Among 5 solvent extracts, acetone and ethanol showed broad
spectrum of activity against the tested bacteria. The acetone leaf extract showed greater
inhibition

against

Staphylococcus

lentus

(18.3+3.7),

Bacillus

cereus (18+1.5),

Staphylococcus haemolyticus (14.3+1.5), Klebsiella oxytoca (11.3+3.0) and Staphylococcus
aureus (10.6+1.5). Moderate inhibition zones were observed against Serratia marcescens
(6.3+0.5). Lowest inhibition was observed against Enterobacter amnigenus (4.6+4.1). No
inhibitory activity was observed against Escherichia coli and Klebsiella pneumonia. The
ethanol extract also exhibited better activity against all the tested bacteria. In ethanol extract,
highest inhibition zones were observed against Bacillus cereus (14.3+1.5), Brevibacterium
paucivorans (14+1.7), Staphylococcus haemolyticus (11.6+0.5) and Staphylococcus lentus
(11.6+4.0). Moderate inhibition was observed against Escherichia coli (9+1.4), Enterobacter
amnigenus (8.3+1.3), Klebsiella oxytoca (8+1), Staphylococcus aureus (7.6+0.6) and Serratia
marcescens (7.3 + 0.5).
Least inhibition was observed against Klebsiella pneumonia (6.3+0.5). The extract obtained
using methanol showed a highest activity against Klebsiella oxytoca (12+1), Bacillus cereus
(12+3), Serratia marcescens (11.6+0.5), Staphylococcus lentus (11.3+1.1) and Enterobacter
amnigenus (11+3.6). Moderate inhibition was observed against Staphylococcus haemolyticus
(10+1) Brevibacterium paucivorans (9.3+2.3) and Staphylococcus aureus (8.6+1.5). Least
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inhibition zone was observed against Escherichia coli (7+1). The chloroform extract also
showed inhibition against some of the tested bacteria pathogens.
The methanolic stem extract showed significant activity against all the tested bacteria
pathogen. The highest inhibitory zones were observed against Staphylococcus lentus
(16.6+1.5), Bacillus cereus (12.6+2.0), Serratia marcescens (11.6+1.5) and Brevibacterium
paucivorans (11.3+2.0) and Staphylococcus haemolyticus (11+7). Minimum activity
observed against Staphylococcus aureus and Klebsiella oxytoca (10.6+0.5), Klebsiella
pneumonia (9.6+2.5), Enterobacter amnigenus (8+1.7). There is no least inhibition against
bacteria pathogens. Similarly ethanolic extract also possess significant activity against all
tested pathogens followed by acetone and chloroform. The ethanol stem extract showed the
diameter of inhibition zones ranging from 6.0 to 13mm. With the highest inhibition zone
observed against Bacillus cereus (13.3+0.5). Minimal inhibition zone was noticed against
Enterobacter amnigenus (6.3+0.5mm). Observation made from chloroform extract showed a
highest activity against Bacillus cereus (17+1mm) and the minimum activity against
Staphylococcus lentus (11+1.7mm), Klebsiella oxytoca (9.3+1.1) and Enterobacter
amnigenus (9+1.1), where it has no antibacterial against Staphylococcus aureus, Serratia
marcescens, Enterobacter amnigenus. The extract obtained using chloroform showed a
highest activity against Klebsiella pneumonia (10.3+3.2), Brevibacterium paucivorans
(10+1.7). Where it has no activity against Staphylococcus aureus, Escherichia coli,
Enterobacter amnigenus and Klebsiella oxytoca in both the leaf and stem extract petroleum
ether solvent extract showed no activity against all the tested bacteria.
The diameter of inhibition zones for each of the samples were compared with standard. It was
noted that the inhibition. Zones of the equal to the inhibition zones of standard antibiotics he
leaf extracts exhibited high degree of inhibition than the other parts used.
In our study, the acetone leaf extract and methanolic stem extract of Andrograpis echioides
has shown various degrees of inhibitory activity on all the bacterial strains used. The plant
extract as found to have a highest inhibitory activity against gram positive bacteria. Generally
gram positive bacteria were more sensitive to plant extract because of the presence of mesh
like peptidoglycan layer which is more accessible to permeation by the extracts.[12and13] The
resistance of the gram negative could be attributed to its cell wall structure. Gram negative
bacteria have a powerful permeability barrier, composed of a thin lipopolyaccharide exterior
membrane, which could restrict the penetration of the extruding plant extract.[13and14]
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Table – 1: Antibacterial screening of leaf extracts of Andrographis echoides (L.) Nees on pathogenic bacteria (Disc diffusion method)
Inhibition zone diameter in mm (mean  SD)
Petroleum ether
Test bacteria

Chloroform

Experiment
(30 g/disc)

Negative
control

Staphylococcus hemilyticus

-

Staphylococcus lentus

-

Staphylococcus aureus
Bacillus cereus

Acetone

Methanol

Ethanol

Positive Control

Experimental
(30 g/disc)

Negative
control

Experimental
(30 g/disc)

Negative
control

Experimental
(30 g/disc)

Negative
control

Experimen
(30 g/disc)

Negative
control

Chloramphenicol
(30 mcg/disc)

-

-

-

14.3±1.5

-

10.3±1.1

-

11.6±0.5

-

24.3±1.1

-

8±0

-

18.3±3.7

-

11.3±1.1

-

11.6±4.0

-

23±0

-

-

-

-

10.6±1.5

-

8.6±1.5

-

7.6±0.6

-

26.6±0.5

-

-

-

-

18±2

-

12±3

-

14.3±1.5

-

18.6±0.5

Escherichia coli

-

-

4.6±4.0

-

-

-

7±1

-

9±1.4

-

25±0

Serratia marcescens

-

-

4.3±3.7

-

8.6±0.5

-

11.6±0.5

-

7.3±0.5

-

28±0

Entrobacter aerogens

-

-

-

-

4.6±4.1

-

11±3.6

-

8.3±1.3

-

24±1

Klebsiella pnemoniae

-

-

4±3.4

-

-

-

10±1

-

6.3±0.5

-

12.3±0.5

Klebsiella oxytoca

-

-

4.6±4.0

-

11.3±3.0

-

12±1

-

8±1

-

15.3±2.5

-

-

-

-

6.3±0.5

-

9.3±2.3

-

14±1.7

-

30±0

Gram- Positive

Gram-negative

Brevibacterum paucivorans
‘–’ represents

as ‘no inhibition’

Table – 2: Antibacterial screening of stem of extracts of Andrographis echoides (L.) Nees on pathogenic bacteria (Disc diffusion method).
Inhibition zone diameter in mm (mean  SD)
Petroleum ether
Test bacteria

Chloroform

Acetone

Methanol

Experiment
(30 g/disc)

Negative
control

Experimental
(30 g/disc)

Negative
control

Experimental
(30 g/disc)

Negative
control

Staphylococcus hemilyticus

-

-

9.3±1.1

-

8.6±2.0

Staphylococcus lentus

-

-

8.6±1.1

-

11±1.7

Staphylococcus aureus

-

-

-

-

Bacillus cereus

-

-

6.6±0.5

Escherichia coli

-

-

Serratia marcescens

-

-

Entrobacter aerogens

-

-

Klebsiella pnemoniae

-

-

Klebsiella oxytoca

-

Brevibacterum paucivorans

-

Ethanol

Experimental
(30 g/disc)

Negative
control

-

11±1.7

-

16.6±1.5

-

-

-

17±1

-

-

7.6±0.5

-

-

Positive Control

Experimen (30
g/disc)

Negative
control

Chloramphenicol
(30 mcg/disc)

-

12±1

-

24.3±1.1

-

10.3±1.5

-

23±0

10.6±0.5

-

8±1

-

26.6±0.5

-

12.6±2.0

-

13.3±0.5

-

18.6±0.5

8.6±2.0

-

10.6±2.0

-

10±4.5

-

25±0

-

-

11.6±1.5

-

9.3±0.5

-

28±0

-

-

-

8±1.7

-

6.3±0.5

-

24±1

10.3±3.2

-

8.3±1.5

-

9.6±2.5

-

10±2.6

-

12.3±0.5

-

-

-

9.3±1.1

-

10.6±0.5

-

8.6±1.5

-

15.3±2.5

-

10±1.7

-

9±1.7

-

11.3±2.0

-

10.6±2.3

-

30±0

Gram- Positive

Gram-negative

‘–’ represents as ‘no inhibition’
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The present study results similar with the results of[15] He reported that the acetone and
alcohol extracts of Andrographis paniculata with higher inhibitory activity Bacillus cereus
and Staphylococcus aureus. In this study methanolic stem extract of A. echioides exhibited
better activity against all tested pathogens. This result was supported by the results of[16]
Have reported that the methanol extract of Andrographis paniculata leaves was found to be
active against Staphylococcus aureus, Enterocccus faccalis This results are in accordance
with the previous study reported that the methanol extract of Andrographis paniculata
showed antibacterial activity against E.coli[17] had also reported that the hexane, chloroform
and methanol extract of Andrographis paniculata showed antibacterial activity again E.coli
through disc diffusion method.
CONCLUSION
All the solvents extracts of A. echioides extracts except petroleum ether exhibited varying
degree of inhibition activity against the growth of the entire tested microorganism. The
inhibition against both gram-positive and gram-negative bacteria. Acetone, methanol and
ethanol extract of Andrographis echioides is worthy of further investigation as a natural
antibacterial agent and evaluate the other parameters of antimicrobial activity.
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