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Abstract

The present investigation deals with antimicrobial activity of ethanolic extracts of Cuscuta reflexa
parasitizing on three different angiospermic hosts.namly Populus euro- Americana ,Zizphus hysudrica and
Clerodendron inerme .The extracts were reported to exhibit significant antimicrobial activity against
bacteria like Pseudomonas aeruginosa , Escherichia coli, Bacillus subtilis and Bacillus licheniformis, and
fungi namely Aspergillus niger and Trichoderma reesei. The results when compared with the inhibition
caused by standard reference discs of antibiotics for example Amikacine, Ciprofloxacin and Griseofulvin
showed significant differences among three hosts with respect to antimicrobial activity.

Introduction

Cuscuta reflexa Roxb (Amarbel,Akasbel) an
angiospermic  haustorial advanced, obligate,
hemiparasite belonging to family Cuscutaceae has
been cited to have a broader host range due to its
occurance on a number of host plants such as,
Populus euroamericana, Zizyphus hysudrica
Clerodendron inerme Beta vulgaris,Lycopersicum
esculentum etc throughout the plains of Pakistan
(Bhan et al., 1973; Bhattacharya, 1976; Malik et
al., 1980). Several physiological studies on the
host parasite relationships have suggested that it
may act as stronger sink for secondary host
metabolites. Thus Cuscuta species provide an
under utilized approach to study the effects of its
hosts secondary metabolites (Arentsen and
Arentsen, 1976; Cheema et al., 1976; Raghava-
Reddy et al., 1981; Forstreuter, 1984; Czygan et
al., 1988; Ishra, 1992; Jeschke, 1995). It was
suggested that haustoria first produced in response
to microbial parasitizims and were subsequently
modified for water and nutrient uptake (Nicokrent,
2002). It also acts as allelopathic weed used for
controlling water hyacinth weed) (Pandey et al.,
1993). Its therapeutic properties such as
anticancer, antidiabetic; antiviral; and
antiinflamatory are well documented (Shenqing et
al., 1997). Cuscutin, Amarbelin, Antiviral protein,
Wax of esters of higher aliphatic alcohols with
saturated fatty acids, Carboxymethylcellulase and
eight phenolic compounds have already been
extracted from Cuscuta reflexa plant (Bhatanger,
1950; Awasti, 1981; Sharma et al., 1986; Gilani et
al., 1972; Chatterjee et al., 1997; Loffler, 1997).
Previously various workers have reported the
antimicrobial activity on animals and plants

(Deborah, 2001; Victor, 2001; Michael, 2002;
Robert, 2001). Only few researchers have
described the details of antimicrobial activity of
Cuscuta reflexa (Khan et al., 2002). The effect of
ethanolic extract of Cuscuta reflexa was studied on
frogs perfused heart, dog’s blood pressure, isolated
rabbit duodenum, isolated guinea pig ileum and
isolated guinea tracheal chain (Singh and Garg,
1973). Furthermore, no attempt so far has been
made to study the antimicrobial activity of the
parastic plant with respect to different hosts
Keeping in view the strong allelopathic potential
of C. reflexa, this preliminary investigation has
been carried out to evaluate the antimicrobial
activity of ethanolic extracts of the parasitic plant.
Another anovation was to conclude the potency of
the extracts within host species parasitized by C.
reflexa There is greet need to study host parasite
relationship in natural field communities for the
biological control of parasites. Therefore, this pilot
study has been done to describe the site of action
of active compounds of Cuscuta stem extract
(CSE) from three different hosts on various test
organisms as a first step study.

Materials and Methods
Sample Plant Collection

Samples of the parasitic plant Cuscuta
reflexa were collected from Government Islamia
College Coper Road, Lahore and Government
College University (GCU). Sampling of C. reflexa
was done from three different hosts namely
Populus euroamericana, Zizyphus hysudrica and
Clerodendron inerme. The former two hosts trees
were growing in Government Islamia College
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Cooper Road while the later was present in the
premises of GCU (Plate 1,2).
Retreival of Cultrures of Test Organisms

Pure cultures of gram positive bacteria
(Bacillus subtilis, Bacillus licheniformis) and
Fungi (Aspergilli\us niger and Trichoderma
reesei) were obtained from the Culture collections
of the Biotechnology laboratory Government
college University Lahore, while that of gram
negative bacterium i.e. Pseudomonas aeruginosa
have obtained from the Culture collection of
Department of Pathology, King Edwared medical
College, Lahore and Ecscherchia coli from the
Culture collection of Department of Pharmacy,
University of the Punjab, Lahore.
Standard Drug Discs

The following standard drug discs were

purchased from the local Pharmacy shops:
i). Amikacine (30 ug)
ii). Ciprofloxacin (10ug)
iii). Griesofulvin (100 units)

The antibiotic amikacine was used against P.
aeruginosa while, Ciprofloxacin for E. coli, B.
subtilus and B. licheniformis (bacteria) and
Griesofulvin for fungi like A.niger and T.reesei.
Preparation of Extraction

Four hundred grams of each type of plant
material was soaked in ethanol (2000ml) for one
week. Three ethanolic extracts (Extract A, Extract
B and Extract C) were filtered and evaporated on
rotary evaporator to yield the rsesidues.
Preparation of Antimicrobial Activity

The three ethanolic extracts of powdered
plant material of Cuscuta reflexa Roxb. were
studied for any antimicrobial activity by the disk
diffusion Method (Bauer et al., 1962).

Three series of experiments were conducted.
Initially pure solvent was used and tested for its
antimicrobial activity against above mentioned
bacteria and Fungi. In the second series of
experiments, different ethanolic extracts were
used. In the third series of the experiments,
commercially available standard antibiotic discs
(Amikacine and Ciprofloxacine) and antifungal
discs (Griseofulvin) were placed on the top of the
medium in the centre of the petridishes. The
purpose of the experiment was to compare the
antimicrobial activity of the standard antibiotic and
antifungal discs and solvents with that of the crude
ethanolic extracts of C. reflexa.

All the steps involved in the preparartion of
the inoculum and petridishes were performed in
aseptic conditions. The experiments were run in
triplicates.

The petridishes with inoculated bacteria and
fungi were then placed in different incubators
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having different temperature for growth. After the
time intervals of 24 hours for bacteria and 72
hours for fungi, a zone of inhibition around the
crude extract, solvents, and around the standard
dsic were measured with the help of ruler and
recorded cording to Software Costat (version 3.03)
to evaluate the significant difference between
various means of zone of inhibition of the crude
ethanolic extracts, pure solvent and standard discs.

Results

The antimicrobial activity was recorded as
zone of inhibition in mm for all the materials used
as follows.
Antimicrobial Activity of Pure Solvent Ethanol

It exhibited very small zone of inhibition
against P. aeruginsa, E. coli, B. subtilis, B.
licheniformis, A. niger and T. reesei i.e., 3.33mm,
0.80mm, 1.66mm, 1.60mm, 2.87mm and 3mm
respectively.
Antimicrobial Activity of Standard Antibiotic
and Antifungal Discs

Inhibition zones of different test organisms
for extracts, standard reference discs and solvent
were significantly different at P<0.05). All extracts
exhibited appreciable antimicrobial activity as
compared to standard reference discs and pure
solvent.
Antimicrobial Activity of Crude Ethanolic
Extracts of C. reflexa Parasitysing on three
Different Hosts
Zizyphus hysudrica

Significantly high antimicrobial activity of
extract B was observed in P. aeruginosa, B.
subtilis, B. licheniformis (21.00 mm, 19.33 mm
and 19.33 mm) followed by E. coli, T. reesei and
A. niger (13.00 mm, 11.33 mm and 7.33 mm)
respectively.
Clerodendron inerme

Significant inhibition zones of extract C were
recorded against A. niger, B. licheniformis, P.
aeruginosa, B. subtilis (21.66 mm, 19.30 mm,
18.00 mm and 16.33 mm) while non-significant
against T. reesei and E. coli (11.66 mm and 10.00
mm) respectively.
Populus euroamericana

Extract A also had worth noticing results
against the test organisms. An appreciable
antimicrobial activity was found against P.
aeruginosa and B. subtilis (17.20 mm, 14.00 mm).
However, insignificant activity was recorded in the
case of B.licheniformis, T. reesei, E. coli and A.
niger. The values for antimicrobial activity ranged
from 13.33 t0 9.86 mm.



Antimicrobial activity of Cuscuta reflexa 101

Plate 2: Plant body of Cuscuta reflexa Roxb.
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Fig. Distribution of mean zone of inhibition for three ethanolic extract with respect to
solvent and standard disc. (The bars represent standard error, while lower
case letters represent Duncan's multiple range test).

A. Populus euro-americana
B. Zizyphus hysudrica
C. Clerodendron inerme
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C- Clerodendron inerme: The third
ethanolic extract of plant material also exhibited
significant  zone  of  inhibition  against
P.areuginosa,B.subtilus B. licheniformis and A.
niger i.e., 18.33mm, 16.33mm, 19.30mm and
121.66mm while non-significant zone against E
.coli and T. reesei i.e.,, 10.00mm and 11.66mm
respectively.

Comparative Effect of three Ethanolic Extracts
on Test Organisms

Extract B showed excellent antimicrobial
activity against bacteria, P. aeruginosa, E. coli, B.
subtilis and B. licheniformis i.e., 56%, 23.333%,
62%, 46% respectively as compared to extract A
and extract C which showed appreciable
antimicrobial activity i.e., 31.66% and 33.66%
against fungi, T. reesei and A. niger respectively.

Disscussion

Cuscuta reflexa is one of the medicinal plants
that is commonly used by the local practitioners
for various human ailments. but only one or two
attempts have been made to study its antimicrobial
activity against some microbes. In present study
the crude extracts of the plant material obtained in
polar and non-polar solvents were tested against
three types of the test organisms. This was entirely
a new attempt that was made to study the
antimicrobial activity of Cuscuta plant from three
different hosts. The antibacterial and antifungal
activity thus studied was compared with the
standard antibiotic (Amikacine and
Ciprofloxacine) and antifungal (Griseofulvin)
discs. The three ethanolic extracts showed higher
antibacterial and antifungal activities as compared
to the standard discs .Flavonoids, alkaloids and
phenolic compounds have been already extracted
from Cuscuta reflexa plant by Loffler et al. (1997)
and Da-Nian Qin et al. (2000). These compounds
have antibacterial and antifungal activities.
Therefore the antibacterial and antifungal activity
recorded in the present study could be attributed to
these compounds. These compounds are polar
compounds and such compounds are usually
extracted well in polar solvent such as ethanole
found to be highly antimicrobial against most of
the microbes used Extract A Extract C were found
to be highly antifungal against T. reesei and A.
niger. While Extract B was found to be highly
antibacterial This was further supported by
Duncan’s multiple range test. It was found out that
the antimicrobial activity was highly significant
against almost all the microorganisms used as
compared to the standard discs. The important
point to mention here is that the significance
difference in antifungal and antibacterial activity
with respect to different hosts might be due to the

difference in the ssecondary metabolites of the
host. Because Cuscuta reflexa is considered as
stronger sink of secondary metabolites of the host.
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