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INTRODUCTION 
Plants play a very prospective role, as it is a one of the 
most important component of the biodiversity. They act 
as a centralised key in maintaining the balance and 
stability of the earth’s environment. Our universe is 
composed of about 5,00,000 species of plants (Sawant and 
Godghate, 2013). Herbal treatment has been originated 
from Greek very anciently, i.e., around 1600BC (Baker, 
1970). Medicinal herbs in a treatment of various illnesses 
are performing an excellent role in all over the world. 
Several immeasurable diseases in human beings are cured 
by medicinal plants gifted by nature (Bushra et al., 2003). 
Now a day investigation of various extracts prepared 
from different medicinal plants by using various polar 
and non-polar solvents are being used as a potential 
source of antimicrobial agents and can be used for the 
development of formulation or drug (Bonjar and Farrokhi, 
2004). 

On the other part human is surrounded by various 
microorganisms such as bacteria, virus, fungi and many 
more which are highly pathogenic. As the time passes on 
bacterial microorganism become resistant to several 
antibiotics, at this stage several plants possessing 
antimicrobial potential becomes effective in the treatment 
of diseases caused by bacteria (Aniel and Naidu, 2011). 
Many reports have been developed on the antibacterial 
activity of the crude extract of the plant material inhibit-
ing the growth and activity of various pathogens, 
different types of report have been studied but only fewer 
are in process of in-vitro study. Effect of several herbal 
plant based medicine are in practice for the development 
of many herbal drug in a market for consumption 
purposes (Greensfelder, 2000; Patwardhan et al., 2003, 
2005). With the range of these views and several prop-
erties of the Tridax procumbens L. which shows the 
antimicrobial activity against both gram-positive and 
gram-negative bacteria (Mahato and Chaudhary, 2005), 
Anti-coagulant property (Mohammed et al., 2001), anti-

inflammatory (Nia et al., 2003) Anti-septic, insecticidal, 
Parasiticidal, to check haemorrhage from cuts, bruises, 
dysentery, diarrhoea and wounds (Saxena and Sosana, 
2005), hepatoprotective (Vilwanathan et al., 2005), also 
used in wound healing (Raina et al., 2008) antidiabbetic 
activity (Bhagwat et al., 2008) hypotensive activity 
(Salahdeen et al., 2004). Tridax procumbens L. shows the 
immunomodulating property (Tiwari et al., 2004; 
Oladunmoye et al., 2006) it also bears the insect repellent 
property (Rajkumar and Jebanesan, 2007). 

On the basis of these activities of Tridax procumbens 
L. various extract such as acetone, 50% ethanolic, 
methanolic; of the whole plant was selected to interpret 
the antimicrobial action on water borne pathogens. In the 
present study comparative antibacterial effect of Tridax 
procumbens L. various extracts was seen against some 
water borne bacteria such as Escherichia coli, Vibrio cholerae, 
Salmonella typhimurium and Klebsiella pneumoniae which 
are the causal organism of diseases like Diarrhoea, 
Cholera, Salmonellosis and Pneumonia etc. 
 
MATERIAL AND METHODS 
Collection of plant material and its Characteristic 
features 
Plant material of Tridax procumbens L. belonging to family 
Asteraceae was collected from the Science Faculty, 
Department of Botany, University of Allahabad, Allaha-
bad and identified on the basis of its morphological 
characters. Plant specimen was submitted to the Duthie 
herbarium, Department of Botany, University of Allaha-
bad, Allahabad with voucher specimen number AUBD-2. 
Tridax procumbens L. also known as Ghamra in English it is 
popularly known as Coat buttons due to the presence of 
special type of flower .It is present all over the India as 
indigenous medicinal plant. In nature it is perennial herb 
having short, hairy blade like leaves. Corolla of the plant 
is yellow in colour. It is commonly grown in open places, 
crude textured soils of tropical regions, dry localities. It 
grows prostate, annual, creeper herb (Jain and Jain, 2012). 
 
Preparation of acetone, 50% ethanolic, methanolic 
extract of Tridax procumbens L. 
Collected plant materials were washed thoroughly by tap 
water and kept for shade dry. Dried plant material was 
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chopped into small pieces for the preparation of acetone, 
50%ethanolic and methanolic extracts by using rotary 
evaporator apparatus. 
 
Procurement and maintenance of culture 
Bacterial cultures were procured from MTCC, Chandi-
garh, India. Procured cultures were Escherichia coli MTCC 
No. 8936, Vibrio cholerae MTCC No. 3906, Salmonella 
typhimurium MTCC No. 3231, and Klebsiella pneumoniae 
MTCC No. 4032. The cultures of these water borne 
bacteria were maintained in Muller-Hinton broth, 
Nutrient Agar plates and slants (figure 1). Revival and 
sub-culturing of pathogens was done within every 15 
days. Mother/stock culture were kept at 4°C for future 
culturing and studies. Prior to antibacterial testing, fresh 
re-cultures was done a week before. 
 
Antibacterial test  
Antibacterial test was performed in 96 well micro titre 
plates in duplicate and minimum inhibitory concentration 
(MIC) of various extracts of Tridax procumbens L. was 
determined by Clinical and Laboratory Standards 
Institute (CLSI) recommended broth micro-dilution 
method (CLSI, 2008). Stock solution (50mg/ml) of extracts 
was prepared in DMSO. In brief, the initial bacterial 
inoculum suspension was prepared as per 0.5 McFarland 
standards (corresponding to a CFU of 1.5×107 cell/ml). The 
MIC and IC50 mg/ml values were obtained spectrophoto-
metrically by (SpectraMax Plus384, Molecular Devices 
Corporation, USA) at 480 nm, after an incubation of 24 hrs 
at 35±2°C. 96 well plate was taken and setup was ar-
ranged as shown in figure 2. 
 
RESULT AND DISCUSSION 
Result was assayed on the basis of optical density in the 
form of turbidity; IC50 and MIC Values by using spectro-
photometer model no. - Spectramax plus 384 Molecular 
Devices, USA. Effects of Tridax procumbens L. various 
extracts on water borne bacterial pathogen, i.e. Escherichia 
coli, Salmonella typhimurium, Vibrio cholerae, Klebsiella 
pneumoniae was depicted in the form of IC50 and MIC 
values (table 1). 

Acetone extract was found effective against E. coli 
and V. cholerae whereas 50% ethanolic extract was found 
effective against Klebsiella pneumoniae and methanolic 
extract was effective only on V. cholerae (figure 3-5). In the 
present experiment, MIC and IC50 value predict that 
tested water borne bacterial pathogens are sensitive to the 
acetone extract of Tridax procumbens L. whereas pathogens 
such as Salmonella typhimurium and Klebsiella pneumoniae 
are prevailing to be resistant from this Tridax procumbens 
L. acetone extract. Methanolic extract was found to be a 
good inhibitor of V. cholerae and ethanolic extract was 
found to inhibit the growth of K. pneumoniae. According to 
the study it can be presumed that plant based antibacteri-
al drug have huge curative potential so they can serve for 
this purpose because it has lesser side effects on human 
health. The present result shows that Tridax procumbens L. 
is effective against gram negative water borne bacteria. 
Inhibitory effect of Tridax procumbens L. can be seen due to 
the presence of compounds like alkaloids, tannins, 
flavonoids and saponins etc. The present result proves 
that acetone extract can be employed for the development 
of formulation for the purification of water from bacteria 
like Escherichia coli, Vibrio cholerae from diseases like 
cholera and diarrhoea (Aniel and Naidu, 2011). As it is 
cleared from the previous literature that extract of organic  

  

 
Figure 1: Cultures of E. coli, V. cholerae, S. typhimurium and K. 

pneumoniae procured from MTCC in slants and plates. 

 

 
Figure 2: Pictorial representation of CLSI recommended broth 

micro-dilution protocol. 

 

Table 1: Antibacterial assay of Tridax procumbens L. extracts 
against water- borne bacterial pathogens. 

Selected 
Pathogens 

Acetone  
extract 

50% ethanolic 
extract 

Methanolic 
extract 

IC50  MIC IC50  MIC  IC50  MIC  
E. coli 1.151 2.544 - - - - 
V. cholerae 2.428 2.528 - - 2.586 2.627 
S. typhimurium - - - - - - 
K. pneumoniae - - 2.667 2.684 - - 

IC50 and MIC units are mg/ml. 
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Figure 3: Percent growth inhibition curve of Tridax procumbens L. acetone extract against E. coli, V. Cholerae, S. typhimurium and               

K. pneumoniae. 

 

 
Figure 4: Percent growth inhibition curve of Tridax procumbens L. 50% ethanolic extract against E. coli, V. cholerae, S. typhimurium and     

K. pneumoniae. 
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solvent are much better than aqueous extract for formula-
tion purpose (Nair et al., 2005). 
 
CONLUSION  
In this study an attempt was made for the study of herbal 
drug against waterborne bacteria such as Escherichia coli, 
Salmonella typhimurium, Vibrio cholera and Klebsiella 
pneumoniae in order to inhibit growth and pathogenesis of 
bacteria. On the basis of the above results, we can lead the 
formulation also for the purification of water against such 
types of bacteria and diseases caused by them. 
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