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Parthenium hysterophorus Linn. (Asteraceae) is an aggressive and exotic weed plant reported
to be used as remedy for various diseases. Aqueous and ethanolic extracts obtained from
various parts of P. hysterophorus Linn. were evaluated for antimicrobial activity against three
bacterial strains (Staphylococcus aureus MTCC 3160, Bacillus cereus MTCC 1272, Escherichia
coliMTCC 43) and three fungal strains (Candida albicans MTCC 3017, Aspergillus flavus MTCC
277, Saccharomyces cerevisiae MTCC 36). Alcoholic extracts exhibited varying degree of
antifungal activity, Root extract was able to inhibit only Asperqgillus flavus MTCC 277 with zone of
inhibition 9.0£0.0 mm, stem extract were able to inhibit Candida albicans MTCC 3017 and
Saccharomyces cerevisiae MTCC 36 with zone of inhibition 7.0+1.0 mm and 15+1.0 mm
respectively. Leaf extract was able to inhibit Bacillus cereus MTCC 1272, Candida albicans
MTCC 3017, Aspergillus flavus MTCC 277 and Saccharomyces cerevisiae MTCC 36, with
zone of inhibitions 11+£1.0 mm, 13+1.5 mm ,11+£1.5 mm and 14£1.5 mm respectively.

Keywords: Parthenium hysterophorus Linn., Antifungal, Aqueous and Ethanolic extracts

INTRODUCTION

Natural sources are tremendously rich in diversity
of organic molecules. They are always been an
attractive source for obtaining therapeutic
compounds from ancient time. Moreover, it has
become imperative to search for novel
antimicrobial agents from natural sources with
advent of antibiotic resistance among
microorganisms.

Parthenium hysterophorus L. (Asteraceae) is

an aggressive and exotic weed that has occupied
5 million hectare of land in the country. Almost all
parts of India (Ramaswami, 1997; Ramos et al.,
2001). It is native to subtropical regions of
American continent (Adkins et al., 1996), in India
its presence was recorded by Rao (1956) from
Pune, Maharashtra, however its first record in
India was given by Roxburgh (1814) who reported
Parthenium hysterophorus L. from Hawrah (Paul,
2010). Parthenium hysterophorus L. is also
known as congress weed, carrot weed, star
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weed, white top, chatak chandani, bitter weed,
ramphool and gajar grass (Yadav et al., 2010).
Parthenium hysterophorusL. is an erect herb with
alternate, deeply dissected leaves, growing up to
2 m tall with much branched inflorescences.
Bearing white flower heads and numerous
obovoid, smooth and black achenes (Srivastava
and Singh, 2011).

Development of new drugs from natural
sources is highly influenced by its ethnobotanical
uses. Though Parthenium hysterophorus L. is a
weed and causes severe allergies to human
being, It is reported with many therapeutic
applications. Decoction prepared from it’s roots
has been used by American Indians in traditional
medicine to treat amoeboitic dysentery (Uphof,
1959). Ramos et al. (2001) reported its
applications in treating neurologic disorders, fever,
urinary infections, dysentery and malaria and as
emmenagogue. Rastogi and Mehrotra (1991)
describe Parthenium hysterophorus L. as a
medicinal plant. This is very much resistant to
plant pathogenic microorganisms; this could be
attributed to presence of antimicrobial metabolites
in plant parts. Most of the studies regarding
evaluation of antimicrobial potency used the whole
plant; in present investigation an attempt was
made to ascertain the effective plant part which
imparts antimicrobial effect to the whole plant
extracts.

MATERIAL AND METHODS

Microorganisms

Bacterial and fungal strains analyzed were obtained
from IMTECH, Chandigarh (Staphylococcus
aureus MTCC 3160, Bacillus cereus MTCC 1272,
Escherichia coli MTCC 43, Candida albicans
MTCC 3017, Saccharomyces cerevisiae MTCC
36, Aspergillus flavus MTCC 277).

Collection of Plant Material

Plants of Parthenium hysterophorus L. were
collected from different locations around the
institute during October 2011 to January 2012 are
of varied age and in flowering stage.

Preparation of Plant Material

The selected plants were thoroughly washed and
dried under shade at room temperature. The dried
plant samples were grounded well and 25 g of
dried plant powder was extracted in a soxhlet
apparatus using 150 mL of solvent (Distilled water
and Ethanol). All the extracts were concentrated
using rotary flash evaporator. The extracts thus
obtained were weighed and kept at 4 °C. 15 mg
of each solvent residue was dissolved in 1 mL of
distilled water as a solvent and were used as the
test extracts for antibacterial assay (Fazal et al.
2011).

Antimicrobial Activity

Antimicrobial activity of the extracts was evaluated
by disc diffusion method (Bauer et al., 1966); filter
paper discs of 5 mm diameter were impregnated
in 20 pL of plant extracts were placed on Muller
Hinton Agar plates pre-inoculated with test culture.
Plates were incubated at 37 °C and zone of
inhibition was noted after 24 h of incubation.

Relative Percentage Inhibition

The Relative Percentage Inhibition (RPI) of the
test extracts with respect to positive control
(chloremphennicol and nyastatin) was calculated
by modifying the formula given by De Britto et al.
2012

Relative percentage Inhibition (RPI) =

Diameter of zone of inhibition of thetestextract 100
X

Diameterof zone of inhibition of the standard drug

This article can be downloaded from http://www.ijlbpr.com/currentissue.php

233



Int. J. LifeSc. Bt & Pharm. Res. 2013

Shailesh Joshi et al., 2013

RESULTS AND DISCUSSION

Extracts from various plant part exhibited varying
degree of antimicrobial activity in vitro. Aqueous
extracts of all the plant parts do not show anti
microbial activity, however alcoholic extracts of
root, stem and leaf showed antimicrobial activity.
This could be ascribed to the alcoholic aqueous
environment which promotes easy extraction as
reported by Nostro et al. (2000).

Extracts from inflorescence do not exhibited
any antimicrobial activity in vitro (Table 1). The
maximum inhibitory activity was recorded with
alcoholic extracts; that have shown varying
degree of inhibition of Bacillus cereus MTCC 1272,
Candida albicans MTCC 3017, Asperqgillus flavus
MTCC 277 and Saccharomyces cerevisiae
MTCC 36.

The maximum zone of inhibition (15£1.0; RPI:
113.63%) was recorded against S. cerevisiae with
alcoholic extract of stem, which also exhibited a
least zone of inhibition (7.0+1.6; RPI: 36.64%)
against C. albicans MTCC 3017.

Extracts obtained from inflorescence do not
show any inhibitory activity with microorganisms
tested. Moreover Staphylococcus aureus MTCC
3160 and Escherichia coli MTCC 43 were not
inhibited by any of the extract. All the fungal isolates
were inhibited by alcoholic extract of leaves
however alcoholic extract of roots was able to inhibit
growth of filamentous fungus and alcoholic extract
was able to inhibit yeast genera tested. Jain (2005),
Zaheer et al. (2012) also reported inhibitory effect
of Parthenium hysterophorus L. extracts against
Fusarium solani (Mart.) Sacc.

Table 1: Diameter of Zone of Inhibition* and Relative Percentage
Inhibition (RPI)** of the Extract Against Microorganisms
Extract® Zone of Inhibitions (in mm) for
\2 B. cereus E. coli S. aureus A. flavus S. cerevisiae C. dlbicans
AlcR - - - 9.0+0.0 - -
[52.02]
AR - - _ _ _ _
AlcS - - - - 15.0+1.0 7.0+1.0
[113.63] [36.64]
AS - - - - - -
AlcL 11+£1.0 - - 11+1.5 14+1.5 13+1.5
[58.51] [63.58] [106.06] [68.06]
AL - - _ _ _ _
Alcl - - - — — _
Al - - - - - -
Chloremphenicol (30 ug) 19.8%1.5 19.9+1.7 18.8+1.5 - - -
Nystatin (100u) - - - 17.3+1.4 13.2+1.6 19.1+2.2
Note: *Values are given in mm with SD; ** %RPI values are given in parenthesis; TAlcR:Alcoholic Extract of Root, AR: Aqueous Extract of
Root, AlcS: Alcoholic Extract of Stem, AS: Aqueous Extract of Stem, AlcL: Alcoholic Extract of Leaf, AL: Aqueous Extract of Leaf,
Alcl: Alcoholic Extract of Inflorescence, Al: Aqueous Extract of Inflorescence.
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CONCLUSION

The alcoholic extracts of root, stem and leaf of
Parthenium hysterophorus L. possesses
antimycotic activity against fungi investigated;
Alcoholic leaf extract has antibacterial and
antimycotic potential as compared to other plant
parts. This can be attributed to the presence of
different inhibitory molecules in roots and aerial
parts (Afsharypuor et al., 1995); moreover it is
also possible that extraction process and solvent
might have modified the chemical nature or
solvent selection may also be few of the causes
behind such variation.
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