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Abstract

The aqueous, petroleumether, acetone and 
methanolic extracts of Anisomeles indica Linn. 
showed antibacterial activity against S. citreus, P. 
vulgaris and K. pneumoniae UTI pathogens were 
obtained from infectious disease patient. 
The bacterial susceptibility testing done using 
Kirby-Bauer method was followed for disc diffusion 
assay. Minimum Inhibition Concentrations (MIC’s) 
was determined using Inhibitory Concentrations in 
Diffusion (ICD) method. Although this study 
investigated the in vitro antibacterial activity, the 
results showed that the methanol extract from 
Anisomeles indica possessed excellent inhibitory 
activity as well as lowest MIC against S. citreus, P. 
vulgaris and K. pneumoniae, confirming the great 
potential of these plants used in North Gujarat 
ethanomedicine for the production of bioactive 
compounds and are useful for rationalizing the use 
of this medicinal plant in primary health care.
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1. Introduction

Anisomeles indica Linn. (Family: Labiatae) is found 
throughout tropical and subtropical region of India. 
The plant is used in folk medicine as a cure in 
gastric catarrh and intermittent fever and essential 
oil present in herb is used in uterine affection 
(Anonymous, 2003; Kirtikar and Basu, 1999). A.
indica Linn. is reported to have antipyretic, 
analgesic, anti-inflammatory activity and it also acts 
as natural herbicide in wheat fields (Dharmasiri et 
al., 2000 and 2003; Ushir et al., 2010). It is also 
reported that the leaves of A. indica consists of 
diterpenoids, ovatodiolide and its derivatives that 
are used as HIV inhibitors (Alam et al., 2000; Ushir 
et al., 2010). Roots contain stigmasterol, K-
sitosterol, paraffins and fatty acids. In India, the 
plant is used as a carminative and as aromatics 
(Ushir et al., 2010). As a result of indiscriminate use 

of antimicrobial drugs in the treatment of infectious 
diseases, microorganisms have developed
resistance to many antibiotics. There is need to 
develop alternative antibiotic drugs from plants. One 
approach is to screen local medicinal plants, which 
represent rich source of novel antimicrobial agents 
(Ushir et al., 2010).

2. Materials & Methods

Preparation of Extracts

The plant was cleaned and washed with sterile 
distilled water then kept in room temperature for 
proper drying. The 10 gm of dried Anisomeles 
indica plant powder is successively with 100 ml of 
water and organic solvents viz. petroleum ether, 
acetone, methanol (from higher polarity to lower 
polarity) separately in 500 ml sterile conical flask 
and covered with cotton wool and shaken vigorously 
for 48 hrs. at room temperature. The mixture was 
then filtered using a Whatman No. 1 filter paper. 
The filtrate was evaporated at 50ºC on a water bath 
to obtain crude extract. The same procedure was 
followed for all solvent extraction (Kokate et al., 
2007; Omogbai and Eze, 2011; Akharaiyi and 
Boboye, 2010; Sundaram et al., 2011). 

Test Microorganisms

The test organisms S. citreus, P. vulgaris and K. 
pneumoniae were obtained from infectious disease 
patient from A. M. C. M. E. T College, L. G Hospital 
Compound, Ahmedabad. The isolated bacteria were 
identified by standard biochemical test. The 
organisms were maintained on agar slopes at 4°C 
and sub cultured for 24 hr before use (Ghosh et al., 
2008; Sundaram et al., 2011).

Antibacterial Sensitivity Testing

Kirby-Bauer Disc Diffusion Method
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Antibacterial activity of the aqueous, petroleum 
ether, acetone and methanol extracts were 
determined using the agar disc diffusion by Kirby-
Bauer method (Baur et al., 1966; Mohamed et al., 
2010). Mueller-Hinton agar (Hi-media) used for the 
assays and 100 µl standardized inoculum (which 
has been adjusted to 0.5 McFarland standard) was 
spread using a sterile glass spreader by spread 
plate method. 6mm diameter of sterile Whatman®

No.1 filter paper discs were prepared. Negative 
control was prepared using respective solvent, while 
the standard Hi-media antibiotic discs served as a 
positive control were aseptically placed over sterile 
Mueller-Hinton agar plates seeded with respective 
test organisms. 100 µg/µl of original crude extract 
were aseptically transferred to these discs. The 
loaded disc was placed on the surface of medium 
and the compound was allowed to diffuse for 5 min 
at 37˚C. The plates were incubated inverted position 
at 37˚C or 24 hrs and each extract was tested on 
three replicate plates. At the end of incubation 
inhibition zone formed around the disc were 
measured in mm (millimeter) and the results were 
recorded.

Minimum Inhibitory Concentration assay

Minimum Inhibition Concentrations (MIC’s) was 
determined using Inhibitory Concentrations in 
Diffusion (ICD) method (Guerin-Faublee et al., 
1996; Zaidan et al., 2005). The MIC method was 
applied on extracts that proved their high efficacy 
against microorganisms. The highest dilution of a 
plant extract that still retain an inhibitory effect 
against the growth of a microorganism is known as 
MIC. Minimum Inhibitory Concentration (MIC) was 
carried out with Whatman® No.1 filter paper was 
impregnated with various concentration (100, 50, 
25, 12.5 µg/µl) of extracts prepared using respective 
solvent were placed on Mueller-Hinton agar plates. 
100 µl standardized inoculum 0.5 McFarland 
standards was spread using a sterile glass spreader 
by spread plate method. All the plates were 
incubated at 37˚C for 24 hrs. After 24 hrs, the zone 
of inhibition appearing around the discs was 
measured in each concentration and recorded in 
millimeter diameter. The lowest concentration of the 
extracts which inhibits the growth of tested bacteria 
is observed.

Statistical analysis

All the tests were conducted in triplicates. The data 
of all the parameters were statistically analyzed and 
expressed as mean + S.D.

3. Results and Discussion 

Antibacterial Sensitivity Testing

Kirby-Bauer Disc Diffusion Method

The isolated bacterial Urinary Tract Infection (UTI) 
pathogens were identified based on the 
morphological and biochemical characteristics. The 
extracts were tested for the antibacterial activity 
against the UTI pathogens. 

The significant antibacterial activities of the gram 
positive and negative organisms were comparable 
to the standard Hi-media antibiotic discs by Kirby-
Bauer disc diffusion method. The results show the 
antibiotic sensitivity testing against the gram positive 
and gram negative microorganisms (Fig.1). The 
gram positive bacterium S. citreus was a sensitive to 
Bacitracin and Streptomycin, intermediate to 
Tetracycline, whereas showed resistant to 
Gentamicin, Penicillin-G and Ciprofloxacin. On the 
other hand P. vulgaris gram negative bacterium was 
sensitive to Streptomycin and resistant to 
Ciprofloxacin. Second gram negative bacterium K. 
pneumoniae was sensitive to Gentamicin and 
Streptomycin, whereas showed intermediate to 
Ciprofloxacin.

The results of different plants extract in different 
solvents against gram positive and gram negative 
UTI organisms were compiled together with 
consensus scoring method.

On performing the consensus scoring for both gram 
positive and negative organisms, S. citreus showed 
high inhibibitory activity against the acetone extract 
of Anisomeles indica accompanied by respectively 
K. pneumoniae and P. vulgaris. (Table 1)
The methanol extract of Anisomeles indica showed 
highest inhibition zone against gram positive and 
negative organisms K. pneumoniae accompanied by 
respectively S. citreus and P. vulgaris. (Table 1)

For both gram positive and negative organisms, P. 
vulgaris showed highest inhibition zone against the 
aqueous extract of Anisomeles indica accompanied 
by respectively S. citreus and K. pneumoniae.
(Table 1)

The petroleum ether extract of Anisomeles indica
showed highest inhibition zone against gram 
positive and negative organisms K. pneumoniae
accompanied by respectively S. citreus and P. 
vulgaris. (Table 1)

The present study strongly demonstrated that the 
Anisomeles indica has potent antibacterial activity. 
The above results shows that acetone extract have 
maximum antibacterial activity than methanol, 
aqueous and petroleum ether extract for gram 
positive as well as gram negative organisms.

Determination of Minimum Inhibitory 
Concentration (MIC)
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If plant extract displayed an MIC 12.5µg/µl, the 
antibacterial activity was considered as excellent. 
The MIC value 25, 50 and 100µg/µl, the 
antibacterial activity was considered as respectively 
good, moderate and weak. Similarly, the MIC value 
over 100µg/µl, the antibacterial activity was 
considered as inactive.

The acetone extract of Anisomeles indica plant 
displayed an excellent antibacterial activity against
S. citreus and K. pneumoniae with MIC value 
12.5µg/µl, but were good antibacterial activity 
against P. vulgaris with MIC value 25µg/µl. (Fig.2)

The methanol extract of Anisomeles indica plant 
displayed an excellent antibacterial activity against
S. citreus, P. vulgaris and K. pneumoniae with MIC 
value 12.5µg/µl. (Fig.2)

The aqueous extract of Anisomeles indica plant 
displayed an excellent antibacterial activity against
S. citreus and P. vulgaris with MIC value 12.5µg/µl, 
while a weak antibacterial activity against K. 
pneumoniae with MIC value 100µg/µl. (Fig.2)

The petroleum ether extract of Anisomeles indica
plant displayed a moderate antibacterial activity 
against K. pneumoniae with MIC value 50µg/µl.
(Fig.2)

The present study strongly demonstrated that the 
Anisomeles indica has potent antibacterial activity. 
The above results shows that methanol extract has 
very low MIC than acetone, aqueous and petroleum 
ether extracts for gram positive as well as gram 
negative organisms. 

Statistical analysis

In the disc diffusion assays, the average size of the 
zone of inhibition (N=3) is reported for those 
extracts that resulted in a consistent and noticeable 
kill zone compared to the diameter of the filter paper 
disc (6mm) for standard deviation (S.D.) the No. of 
observation is less than 30 (<30) instead of N, use 
n-1, where n=<30 observation. (Table.1)

Discussion

According to Tona et al., (1998) Plants are 
important source of potentially useful structures for 
the development of new chemotherapeutic agents. 
The first step towards this the in vitro antibacterial 
activity assay. Many reports are available on the 
antiviral, antibacterial, antifungal, anthelmintic, 
antimolluscal and anti-inflammatory properties of 
plants (Samy and Ignacimuthu, 2000; Palombo and 
Semple, 2001; Kumaraswamy et al., 2002; 
Stepanovic et al., 2003; Bylka et al., 2004; Behera 
and Misra, 2005; Govindarajan et al., 2006). 

Many studies have been conducted to establish the 
antimicrobial effect of the medicinal plants (Habsah 
et al., 2000; Sudhakar et al., 2006). The results of 
different studies provide evidence that some 
medicinal plants might indeed be potential sources 
of new antibacterial agents even against some 
antibiotic-resistant strains (Indu et al., 2006).

According to Alam et al., (2000), reported that the 
leaves of Anisomeles indica consists of 
diterpenoids, ovatodiolide and its derivatives that 
are used as HIV inhibitors.

4 Conclusions

Although this study investigated the in vitro 
antibacterial activity, the results showed that the 
acetone extract from Anisomeles indica possessed 
excellent inhibitory activity as well as methanol 
extract possessed lowest MIC against 
Staphylococcus citreus, Proteus vulgaris and 
Klebsiella pneumoniae UTI pathogens, confirming 
the great potential of these plants used in North 
Gujarat ethanomedicine for the production of 
bioactive compounds and are useful for rationalizing 
the use of this medicinal plant in primary health care.
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Table:01 : Antibacterial Activity of Acetone, 
Methanol, Aqueous and Petroleum Ether 
Extracts of Anisomeles indica O. Ktze. 
Medicinal Plant against UTI Pathogens 
(diameter of inhibition zone in mm*)      
1111111111111111111111111111111111111111

*The values are mean inhibition zone (mm) +
S.D. of three replicates.

Figure: 01 Antibiotic sensitivity testing against the 
gram positive and gram negative microorganisms

Figure: 02 Antibacterial activities against K. 
pneumoniae with MIC value 50µg/µl

Solvent
S. 

citreus
P. 

vulgaris
K. pneumoniae

Acetone 25.67+0
.58

22.00+1.00 24.67+0.58

Methanol 19.00+1
.00

10.00+1.00 23.67+1.53

Aqueous 13.33+1
.53

14.00+1.00 7.67+1.53

Petroleum 
Ether

- - 11.00+1.00




