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ABSTRACT 

In the present study aqueous, methanol, petroleum ether extracts of Andrographis 

paniculata leaf were subjected for antibacterial activity by well diffusion method against 

for bacterial strains namely Escherichia coli, Klebsiella pneumoniae, Bacillus cereus and 

Staphylococcus aureus. The results revealed that the methanol extract exhibited strong 

inhibitory activity against all the tested organisms (zone of inhibition of 10-14 mm). The 

extracts were screened for their phytochemical constituents by standard protocols and it 

revealed the presence of tannins, phenols, alkaloids, flavonoids, steroids and saponins. 

KEYWORDS: Antibacterial activity, Andrographis paniculata, Medicainal plant, 
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INTRODUCTION 

Plant materials remain important 

resources to combat serious diseases of the 

world. Pharmogonostic investigations of plants 

are carried out to find novel drugs or templates 

for the development of new therapeutic agents 

(Ranjith Vimalraj, 2011). Over 60% of the 

world human population, 80% in developing 

countries depends directly on plants for their 

medicinal purposes. People even from the 

western societies show increased interest and 

preference for drugs from medicinal plants 

(Dhillion et al., 2002). Phytochemicals may 

protect human from a host of diseases. They are 

non‐nutritive plant chemicals that have 

protective or disease preventive properties. 

Plant produces these chemicals to protect itself 

but recent research demonstrates that many 

phytochemicals can protect humans against 

diseases. There are many phytochemicals in 

fruits and herbs and each works differently 

(Argal and Pathak, 2006). 

Plants are natural reservoir of medicinal 

agents almost free from the side effects 

normally caused by synthetic chemicals. Many 

plant extracts have been shown to inhibit the 
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growth of microorganisms. These extracts 

consist of chemicals and are usually considered 

to play a role in defense reactions of plants, 

towards infections by pathogenic 

microorganisms (Fawcett and Spencer, 1976). 

Plant produce a wide variety of secondary 

metabolites which are used either directly as 

precursors or as lead compounds in the 

pharmaceutical industry and it is expected that 

plant extracts showing target sites other than 

those used by antibiotics will be active against 

drug resistant microbial pathogens (Shokeen et 

al., 2009). 

Over the past twenty years, there has 

been a lot of interest in the investigation of 

natural materials as sources of new antibacterial 

agents (Werner et al., 1999). Different extracts 

from traditional medicinal plants have been 

tested. Many reports have show the 

effectiveness of traditional herbs against 

microorganisms, as a result, plants are one of 

the bedrocks for modern medicine to attain new 

principles (Evans et al., 2002). 

The plant Andrographis paniculata is an 

herbaceous plant in the family Acanthaceae, it 

has been effectively used in traditional Asian 

medicines for centuries. It is widely cultivated 

in Southern and Southeastern Asia, where it is 

used to treat infections and some diseases, often 

being used before antibiotics were created. 

Mostly the leaves and roots were used for 

medicinal purposes (Chao and Lin, 2010). It is 

an erect annual herb extremely bitter in taste in 

all parts of the plant body. As an Ayurveda herb 

it is known as Kalmegh or Kalamegha, 

meaning dark cloud. The genus Andrographis 

consists of 28 species of small annual shrubs 

essentially distributed in tropical Asia. Only a 

few species are medicinal, of which A. 

paniculata is the most popular (Coon and Ernst, 

2004). 

A primary modern use of A. paniculata 

is for the prevention and treatment of the 

common cold. It appears to have antithrombotic 

actions, suggesting a possible benefit in 

cardiovascular disease (Amroyan et al., 1999).  

Pharmacological and clinical studies suggest 

the potential for beneficial effects in diseases 

like cancer and HIV infections A. paniculata 

has been extensively used to treat a variety of 

conditions of infectious origin in traditional 

systems of medicine (Sheeja et al., 2007). The 

present aimed to examine the phytochemical 

properties and antimicrobial activity of leaf 

extract of A.paniculata.  

MATERIALS AND METHODS 

Collection of plant material 

The leaves of Andrographis paniculata 

were collected from Thuckaly in Kanyakumari 

District. The collected leaves were rinsed 

severally with clean tap water to make it dust 

and debris free and allowed to shade dry. The 

dried leaves were ground in electric chopper to 

get fine powder form for further use. 

Preparation of plant extracts 

5grams of dried, powder of plant 

material was filled separately in the thimble and 
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extracted successively with 60ml of solvent 

such as distilled water, methanol and petroleum 

ether using a soxhlet extractor for 3 hours. 

After evaporation, the aqueous extract was 

weighed and preserved in room temperature 

until further use. 

Antimicrobial activity test 

Antimicrobial activity of methanol, 

petroleum ether and aqueous extract were 

determined by well diffusion method (Aniel 

Kumar et al., 2010). Four bacterial cultures 

namely Escherichia coli, Klebsiella pneumonia, 

Bacillus subtilis, and Staphyloccocus aureus 

were used in this investigation. The media used 

for antibacterial test were Nutrient Broth and 

Muller Hinton agar. The test bacterial strains 

were inoculated into nutrient broth and 

incubated at 37
0
C for 24hrs. After the 

incubation period, the culture tubes were 

compared with the turbidity standard. 

Bioassay was carried out by Agar well 

diffusion method. Fresh bacterial culture of 

0.1ml having 108 CFU was spread on nutrient 

agar plate using swab. A well of 6 mm diameter 

was punched off into agar medium with sterile 

cork borer and filled with 50μl of Benzene, 

petroleum ether and aqueous extracts by using 

micro pipette in each well in aseptic condition. 

Plates were then kept in a refrigerator to allow 

pre-diffusion of extract for 30minutes and 

further incubated in an incubator at 37
0
C for 

24hrs. The antibacterial activity was evaluated 

by measuring the zone of inhibition. 

Phytochemical screening test 

The prepared plant extracts were 

subjected to systematic phytochemical 

screening test for evaluate the presence/ 

absence of chemical constituents. 

Test for Tannins: With 2-3 ml test solution, 

5% FeCl3 solution was added and observed for 

deep blue-black colour reactions. 

Test for Phenolic compounds: The extract was 

diluted to 5 ml with distilled water. To that a 

few drop of neutral 5% ferric chloride solution 

was added. A dark green color indicates the 

presences of phenolic compounds. 

Tests for flavonoids: The extracts were treated 

with few drops of 10% lead acetate solution. 

The formation of yellow precipitate confirmed 

the presence of flavonoids. 

Tests for Alkaloids: With 2-3 ml filtrate, few 

drops of Wagner's reagent observed reddish 

brown precipitate. 

Test for saponins: The extract was diluted with 

distilled water and made into 20 ml. the 

suspension was shaken well in graduvated 

cyclinder for 15 minutes; 2cm layer of foam 

indicates the presences of Saponins. 

Test for Steroids: With 2 ml of extract, 2 ml 

chloroform and 2 ml Concentrated H2SO4 were 

added and observed chloroform layer for red 

color and acid layer for fluorescence. 
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RESULTS  

Antimicrobial activity test 

Antimicrobial activity of methanol, 

petroleum ether and aqueous extract were 

determined by well diffusion method using the 

test bacterial cultures such as Escherichia coli, 

Klebsiella pneumonia, Bacillus subtilis, and 

Staphyloccocus aureus. After incubation the 

plates were observed for zone of inhibition and 

the antibacterial activity was evaluated by 

measuring the zone of inhibition. In this study, 

the aqueous extracts of A.paniculata showed 

inhibitory activity on Escherichia coli (12mm), 

Klebsiella pneumonia (10mm), Staphylococcus 

aureus (11mm) and Bacillus cereus (10mm); 

the methanol extracts of showed inhibitory 

activity on Escherichia coli (14mm), Klebsiella 

pneumonia (10mm), Staphylococcus aureus 

(13mm) and Bacillus cereus (10mm); and the 

p.ether extracts of showed inhibitory activity 

against Escherichia coli (9mm) and Bacillus 

cereus (8mm) (Table 1). 

Table 1. Antimicrobial activity of 

AA..ppaanniiccuullllttaa  lleeaaff  eexxttrraaccttss 

Sl. 

No. 
Organism/extracts Aqueous Methanol P.ether 

1 Escherichia coli 12mm 14 mm 9mm 

2 
Klebsiella 

pneumoniae 
10mm 10mm - 

3 
Staphylococcus 

aureus 
11mm 13 mm - 

4 Bacillus cereus 10mm 10mm 8mm 

Phytochemical screening test 

In this study, the aqueous extracts of A. 

paniculata showed positive result only for 

steroids; methanol extract showed positive for 

tannins, phenolic compounds, flavonoids, 

alkaloids and steroids; and the petroleum ether 

extracts showed positive for tannins, saponins 

and steroids (Table 2). 

Table 3. Phytochemical investigation of A. 

paniculata leaf extracts 

Sl. 

No. 
Compound Aqueous Methanol P. Ether 

1 Tannins - + + 

2 
Phenolic 

Compounds 
+ + - 

3 Flavonoids - + - 

4 Alkaloids - + - 

5 Saponins - - + 

6 Steroids + + + 

+ Presence of compounds; - absence of compounds 

DISCUSSION 

The results of the zone of inhibition 

demonstrated that the phytochemical 

compounds has high inhibitory effect on the 

growth of the pathogenic microorganisms, thus 

providing a scientific basis for the use of the 

plant extracts in the treatment of wounds and 

skin diseases in folk medicine (Chao and Lin, 

2010). Herbal extracts contain different 

phytochemicals with biological activity that can 

be of valuable therapeutic index. In this present 

study, the phytochemical screening of the 

various extracts of A. paniculata leaves showed 

the presence of tannins, phenolic compounds, 

alkaloids, flavonoids, steroids and saponin.  

The methanol extract of leaf of 

A.paniculata showed more significant 

inhibition activity against all tested bacterial 

strains. The maximum antibacterial activity of 
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methanol extracts of Andrographis paniculata 

was exhibited against E.coli and Staph. aureus. 

The inhibitory effects of A. paniculata leaf 

extracts on the test bacterial strains may be due 

to the presence of the above phytochemical 

components.  

Phytochemical constituents such as 

alkaloids, flavonoids, tannins, phenols, 

saponins, and several other aromatic 

compounds are secondary metabolites of plants 

that serve a defense mechanism against 

prediction by many microorganisms, insects 

and other herbivores (Bonjar, 2004; Murugan et 

al., 2013; Albino Wins et al., 2013). Flavonoids 

are hydroxylated phenolic substance known to 

be synthesized by plants in response to 

microbial infection (Marjorie, 1999). Steroids 

have been reported to have antibacterial 

properties, the correlation between membrane 

lipids and sensitivity for steroidal compound 

indicates the mechanism in which steroids 

specifically associate with membrane lipid and 

exerts its action by causing leakages from 

liposomes (Raquel, 2007). Antimicrobial 

property of saponin is due to its ability to cause 

leakage of proteins and certain enzymes from 

the cell (Zablotowicz et al., 1996). Tannins 

bind to proline rich proteins and interfere with 

the protein synthesis (Shimada, 2006).  

The crude extract of A.paniculata leaves 

in methanol can be used for further purification 

and preparation of new antimicrobial for the 

more resistant type of microorganism. These 

results may useful for further investigation of A. 

paniculata leaves to evaluate their chemical 

potential in future research. 
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