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In vitro Antibacterial Activity of Aerva lanata (L.) Juss.
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Abstract

The petroleum ether, chloroform and methanol extracts of Aerva lanata were screened against four gram-neg-
ative bacteria (Escherichia coli ATCC 69314, Klebsiella pneumoniae NCIM 2719, Pseudomonas aeruginosa NCIM 
2200 and Agrobacterium tumefaciens NCIM 2943) and two gram-positive bacteria  (Staphylococcus aureus NCIM 
2080 and Bacillus subtilis MTCC 441). The in vitro antibacterial activity was performed by agar well diffusion 
method. All the three extracts showed promising inhibitory activity against both gram-negative and gram positive 
bacterial  strains tested. The extracts exhibited high degree of  sensitivity against gram-negative bacterial. Among 
the three extracts, methanol extract was highly active and it had a particular good activity against Pseudomonas 
aureginosa, Agrobacterium tumefaciens, Staphylococcus aureus and Bacillus subtilis and chloroform extract was 
highly active against Pseudomonas aeruginosa and Klebsiella pneumoniae. The most susceptible bacterium was 
E. coli. Our findings offer a scientific basis for the folkloric reputation of this plant.
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Nature has been a source of medicinal agents 
since time immemorial.The importance of plants 
in the management of human ailments cannot be 
overemphasized. It is clear that the plant kingdom 
harbors an inexhaustible source of active ingredients 
invaluable  in the management of many intractable 
diseases. Over the past few years, antibiotic resistance 
has become a global problem (1). To promote the 
proper use of herbal medicine and to determine their 
potentials sources for new drugs, it is essential to 
study medicinal plants which have folklore reputation 
in a more intensified manner (2—4). Hence making 
antibacterial drug therapy effective, safe and afford-
able has been the focus of interest during recent years 
(5). There are several reports on antimicrobial activity 
of different herbal extracts (6—10). Plants are known 
to produce some chemicals that are naturally toxic to 
bacteria (11).Plant-based natural constituents can be 
derived from any part of the plant (12). Considering 
these aspects, an attempt was made to carry out the 
screening for preliminary antibacterial activity of A. 
lanata used in Indian folk medicine. 

The plant A. lanata belongs to family Amarantha-

ceae, a branched herb, with the base hard as wood and 
the branches crect or creeping to the ground. Leaves 
alternate, wooly-tomentose, 1.3—2.5 cm long. Flow-
er greenish-white, minute, borne in axillary panicles. 
Fruits greenish, roundish, compressed utricle ; seeds 
kidney shaped with shining black. It is found in open 
forests on mountain slopes, on waste and disturbed 
ground, deserted cultivation and coastal scrub and 
at altitudes from sea level to 900 meters. The plant 
finds its folkloric applications, is astringent, bitter, 
cooling emollient,vermifuge, suppurative, diuretic 
and lithontriptic. It is useful to treat boils, cephalalgia, 
cough, strangury, diabetes and lithiasis. Flowers are 
used for removal of kidney stone (13). The present 
study was undertaken to investigate the antibacterial 
activity of A. lanata (Amaranthaceae) against some 
enteric pathogens. The crude extracts of plant were 
tested for the potential antibacterial property and the 
selection of this plant was based on its traditional use.

(I would like to express my sincere thanks to G. 
M Lingaraju Secretory, G. M. Institute of Technology 
Davanagere for providing facilities).
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Methods
Plant Material

Fresh plant material was collected locally from 
Davangere region, Karnataka (India) in September 
2005. Further the taxonomic identification was done 
by Dr M. Krishnappa, Professor, Department of 
Applied Botany, Kuvempu University, Shivamoga, 
Karnataka, India.

Extraction of Plant Constituents

The fresh plant was shade dried and powdered us-
ing mechanical grinder ; 200 g of powdered material 
was soaked in 100 ml of petroleum ether, chloroform 
and methanol separately for 48 hours. It was filtered 
by using Whatman no. 1 filter paper. The process 
was repeated twice. The solvent was distilled out 
completely from the filtrate under reduced pressure 
in Rota vapor to get the crude extract.

Test Organisms

The standard bacterial strains were obtained  
from the  Department of  Microbiology, PG Center, 
Kuvempu University, Tolahunase, Davangere, Kar-
nataka, India. Four strains of gram-negative bacteria 
Escherichia coli ATCC 69314, Klebsiella  pneumo-
niae NCIM 2719, Pseudomonas aeruginosa NCIM 
2200 and Agrobacterium tumefaciens NCIM 2943 
and two strains of gram-positive bacteria Staphy-
lococcus aureus NCIM 2080 and Bacillus subtilis  
MTCC 441  were used. The organisms were main-
tained on nutrient agar slants at 4 C and subcultured 
in to nutrient broth by a picking off technique for 24 
hours before use (14).

Antibacterial Assay

In-vitro antibacterial activity of the crude ex-
tract was studied by the agar well plate method (15). 
Nutrient agar (Hi Media, India) was used as the bac-
teriological medium. The extracts were dissolved in 
10% aqueous dimethylsulfoxide (DMSO) to a final 
concentration of 100 mg/ml. Pure DMSO was taken 
as the negative control and ciprofloxacin 50 mg/ml 
as the positive control.

One hundred µl of inoculums was aseptically 

introduced on to the surface of sterile agar plates and 
sterilized cotton swabs were used for even distribution 
of the inoculums.  Wells were prepared in the agar 
plates using a sterile cork borer of 6.0 mm diameter ; 
100 µl of test and control compounds were introduced 
in the well. The same procedure was used for all the 
strains. The plates were incubated aerobically at 35 
C and examined after 24 hours. The diameter of zone 
of inhibition produced by each agent was measured 
with a ruler and compared to those produced by the 
commercial antibiotic ciprofloxacin. The results of 
antibacterial activity of A. lanata against the bacterial 
strains were recorded.

Results and Discussion

The antibacterial activity of the crude extract of  
A. lanata was determined against six microorganisms 
which include gram-negative and gram-positive bac-
teria. The presence of antibacterial substances in the 
plants is well established (16). The results revealed 
that the leaf extract showed antibacterial activity 
with various magnitude. Both gram-positive and 
gram-negative bacteria were sensitive to the plant 
extracts.  However, the results were more promising 
in gram-negative than gram-positive bacteria tested 
contradicting the earlier findings that most medicinal 
plants are more effective against gram-positive than 
gram-negative bacteria (16, 17). The differences in 
susceptibility may be explained by differences in cell 
wall composition and genetic content of plasmids that 
can be easily transferred among bacterial strains (18).

In vitro studies in this work showed that the plant 
extracts inhibited bacterial growth. The present results 
offer a scientific basis for the therapeutic potency of A. 
lanata used in traditional medicine. The observation 
may be attributed to two reasons ; firstly, due to the 
nature of biologically active compounds (alkaloids, 
flavonoids, sterols, tannins, quinine) which may be 
enhanced in the presence of a solvent (methanol) and 
secondly, alkaloids, flavonoids and tannins are plants 
metabolites well known for their antimicrobial activi-
ty (19). However, further studies about the safety and 
toxicity of the extract and isolation of compounds 
are needed to evaluate possible clinical application 
in therapy of infectious diseases.

Hence the compounds could be bacteriostatic 
in  nature. These findings indicate the presence of 
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  Table 1. Antibacterial activity of Aerva lanata extracts determined by the Well plate method. (a) Petroleum ether, chloroform and meth-
anol. (b) Diameter of inhibition zone in mm. (c) 100 µl of plant extract. (d) Positive control 100 µl of ciprofloxacin per disc for bacteria.

     Type of                                                                  Type of                    Zone of inhibition in mmb

microorganisms           Microorganisms                         extracta                              Testc                           Controld

	 Agrobacterium tumefaciens		  12.1	 21.8
	 Klebsiella pneumoniae		  6.2	 8.0
Gram negative	 Pseudomonas aeruginosa		  7.1	 25.0
bacteria
	 Escherichia coli	 Methanol	 5.9	 25.8
Gram positive	 Staphylococcus aureus		  8.2	 27.8
bacteria	 Bacillus subtilis		  10.8	 20.9
Gram negative	 Agrobacterium tumefaciens	 Chloroform	 1.9	 20.1
bacteria	 Klebsiella pneumoniae		  6.0	 8.0
	 Pseudomonas aeruginosa		  11.8	 24.7
	 Escherichia coli		  3.5	 14.5
Gram positive	 Staphylococcus aureus		  3.1	 19.2
bacteria	 Bacillus subtilis		  2.8	 24.8
	 Agrobacterium tumefaciens		  7.1	 9.5
Gram negative	 Klebsiella pneumoniae	 	 6.5	 16
bacteria	 Pseudomonas aeruginosa	 Petroleum Ether	 6.1	 30
	 Escherichia coli		  7.2	 9.1
Gram positive	 Staphylococcus aureus		  5.2	 27
bacteria	 Bacillus subtilis		  4.3	 25

antibacterial principles in the plant of A. lanata. In 
conclusion, all of the plant extracts tested in this study 
had potential antibacterial activity against the gram 
negative bacteria and particularly methanol extract 
was quite active against Pseudomonas aeruginosa, 
Agrobacterium tumefaciens, Staphylococcus aureus  
and Bacillus subtilis and chloroform extract was 
active against Pseudomonas aeruginosa and Klebsi-
ella pneumoniae (Table 1). These results support the 
use of the plants as traditional medicine and suggest 
that some of the plant extracts possess compounds 
with good antibacterial properties that can be used 
as antimicrobial agents in the search of new drugs. 
The antimicrobial activity could be enhanced if the 
active components are purified and adequate dosage 
determined for administration.
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