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Abstract

The efficacy of leaf extracts (aqueous and ether-water extracts) of Clerodendron inerme,

Eupatorium triplinerve, Lantana camera, Parthenium hysterophorus, Solanum xanthocarpum and Dathura stromonium on four
different bacteria Staphylococcus aureus, Klebsiella pneumoniae, E.coli, Bacillus subtilis and major seed-borne fungi Aspergillus
niger, Aspergillus awamori were studied in vitro and in vivo. Extracts of Dathura stromonium were effective against all the four
bacteria( inhibition zone of 1.9, 2.0, 1.6, 1.7 cm ). Extracts of Lantana camera and Dathura stromonium reduced the incidence
of seed-borne fungi tested and increased seed germination when compared with the untreated control. Dathura stromonium
extract was the most effective while Clerodendron inerme and Eupatorium triplinerve extracts were the least.

INTRODUCTION

The use of higher plants and their extracts to treat infections
is an age-old practice. Traditional medicinal practice has
been known for centuries in many parts of the world.
Avyurveda, the science of life, prevention and longevity is the
oldest and most holistic medical system available on the
planet today. Herbal medicines are gaining growing interest
because of their cost effective and eco-friendly attributes
[Dwivedi,1998].

Even though pharmacological industries have produced a
number of new antibiotics in the last three decades,
resistance to these drugs by microorganisms has increased.
Hence, more studies pertaining to the use of plants as
therapeutic agents should be emphasized, especially those
related to the control of antibiotic resistant microbes.

In recent years much attention has been given to
nonchemical systems for seed treatment to protect them
against seed-borne pathogens. Plant extracts have played
significant role in the inhibition of seed-borne pathogens and
in the improvement of seed quality and field emergence of
plant seeds [Nwachukwe, 2001].

Contrary to the synthetic drugs, antimicrobials of plant
origin are not associated with many side effects and have an
enormous therapeutic potential to heal many infectious
diseases.

If this medicinal or antimicrobial property resides in a weed
that will be an added advantage. The present investigation is

therefore, undertaken to test the efficacy of some of the
common weed extracts against the bacterial pathogens like
E. coli, Staphylococcus aureus, Klebsiella pneumoniae,
Bacillus subtilis responsible for diseases like urinary tract
infections, pneumonia, food poisoning, etc.

MATERIALS AND METHODS
PLANT MATERIALS

Some of the common weeds were collected from different
parts of Davanagere District, Karnataka, India and are easily
identified, as they are common weeds. Table 1 gives the list
of plants used.

Figure 1
Table 1: List of weeds selected for study

81 No. Common Name Botanical Name Pants Used

MICROORGANISMS USED

Bacterial and fungal cultures used were obtained from
NCIM, Pune.

E.coli, Staphylococcus aureus, Bacillus subtilis, Klebsiella
pneumoniae were the bacteria used and Aspergillus niger

10f5



Screening For Antimicrobial Activity Of Weeds

and the Aspergillus awamori were the fungi used.

Extract Preparation The collected plant materials were
thoroughly washede and air dried.

a) For 20% aqueous extract preparation, 2g of plant material
was crushed in 10ml. of sterile water and it was filtered
using Whatman Filter Paper No.1. The filtrate was collected
in sterile tube and was stored by refrigeration

b) For 10% Ether-water solvent extraction 1:3 mixture of
ether and water was prepared and 30ml of this solvent was
used. [Harbrne, 1998].

PRELIMINARY SCREENING FOR
ANTIBACTERIAL ACTIVITY

In the preliminary screening was done by well in agar
method i.e, the bacterial cultures were spread on the agar
surface using sterile cotton swab. Then a well of 0.5cm. was
made in the medium using sterile cork borer, 100ul. of each
20% aqueous and 10% ether-water weed extract were
transferred into separate wells and plates were incubated at
37 C for 24 hours [Onkar, 1995].

Standard antibiotics like Penicillin, Streptomycin,
Sulfasomidine were also tested against each test organism.
Each disc of penicillin had concentration of 10 units/disc,
streptomycin — 10ug /disc and Sulfasomidine — 300ug/disc.

SCREENING FOR ANTIFUNGAL ACTIVITY

The in vitro tests were carried out to measure the effects of
the leaf extracts on radial growth of the seed-borne fungi.
Potato dextrose agar (PDA ) medium was used in the study.
To every 15ml of sterile potato dextrose agar medium in
Petri dishes, Sml of either aqueous or ether-water extract of
each plant were added. The solution in each Petri dish was
gently swirled and allowed to solidify. The extract-amended
medium in the Petri dishes were inoculated each alone at the
centre with Smm inoculum-disc of each test fungus and
incubated at 25 °C for 14 days. The medium with inoculum
disc but without any extract served as control

The invivo test was carried out using blotter method. The
efficacy of the leaf extracts was tested using the blotter
method. A total of 400 seeds were soaked per extract
(aqueous or ether-water extract) and 10 seeds plated on
blotter per Petri dish. The untreated seeds were soaked in
distilled water for one hour and plated on moist blotters and
used as control. The extract- treated and untreated seeds
were incubated in an incubator at 20 °C for seven days.
Seeds plated in blotter were examined for fungal growth and

percentage seed germination after 7 days of incubation
[Nwachukwe, 2001].

RESULTS AND DISCUSSION

Preliminary studies with the aqueous and ether-water
extracts of weeds Lantana camera, Clerodendron inerme,
Eupatorium triplinerve, Parthenium hysterophorus, Solanum
xanthocarpum and Dathura stromonium gave varied

results. Table2 shows the results of antibacterial activity of
plant extracts.

Figure 2
Table 2: Antibacterial activity of different weed extracts
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Among the plant extracts tested Dathura stromonium
showed the antibacterial activity against all the four bacteria.
Extracts of Parthanium hysterophorus, Solanum
xanthocarpum and Lantana camera were effective against
one or two bacteria. The efficacy of plant extracts were
comparable with standard antibiotics.

Table3 shows the results of invitro antifungal activity of the
extracts. The extracts of Parthanium hysterophorus, Solanum
xanthocarpum, Dathua stromonium and Lantana camera
showed antifungal activity against both fungi used. Solanum
xanthocarpum, Dathua stromonium and Lantana camera
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extracts were most effective against the fungi used.

Table4 shows the results of invivo seed testing of extracts.
Extracts of Dathua stromonium and Lantana camera showed
significant inhibition of fungal growth on the seeds and in
the seeds treated with these two extracts, the germination
was also more than the control.

Dathura stromonium was found to be more effective against
the microorganisms among the plant extracts used in the
study.

Figure 3

Table 3: Invitro Antifungal activity of different weed
extracts
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Figure 4
Table 4: Invivo Antifungal activity of different weed extracts
Tvpe of
sl %5 Inlabition of
Flamnt Name Plant Germination i cm
Mo myrehial growih
Extract
Lartara canera Agqueous Mo growth 11
Ether-water Mo growth Mo germination
Agueois ]
e,
her-wat 4
Eurai 2l 1H
Ether-wat
Tu]ul
¥
E aber
P 1y - Agueou 2
E rater
Agqueous Chi] | 13
athura s |
Ether-water No growih 18
G313
ACKNOWLEDGEMENT

Authors like to thank Sri G M Lingaraju, Secretory, GMIT
for providing facilities for the work.

CORRESPONDENCE TO

Seema J Patel Lecturer Dept. of Biotechnology GM Institute
of Technology Davanagere-577006 Karnataka, India Ph.
No0.9448223566 Fax No0.08192233344 Email ID:
sjp_kv@yahoo.co.in

References

1. Abena A A., Miguel L M., Mouanga A., Hondi Assah t.,
Diatewa M. Evaluation of analgesic effect of Datura
fastuosen leaves and seed extracts. Fitoterpia. 2003.
74(5):486-488.

2. Bassam abu-shanab, Ghaleb adwan, Dahood abu-safiya,
Naser jarrar, Kamel adwan. Antibacterial Activities of Some
Plant Extracts Utilized in Popular Medicine in Palestine.
Turk. J. Biol. 2004.28:99-102.

3. Dwivedi, S. K. and Singh, K. P., Fungitoxicity of some
higher plant products against Macrophomina phaseolina
(Tassi) Goid. Flavour and Fragrance Jounal, 1998 ;13:
397-399. .

4. D. Ayfer ATEP, zlem Turgay ERDOURUL.
Antimicrobial Activities of Various Medicinal and
Commercial Plant Extracts. Turk. J. Biol. 2003.27:157-162
5. Dagmar Janovska, Katerina Kubikova and Ladislav
Kokoska. Screening for antimicrobial activity of some
medicinal plants species of Taditional Chinese medicine.
Csech. J. food. Sci. 2003. 21(3):107-110

6. Gislene G F Nascimento, Juliana Locatelli, Paulo C
Freitas and Giuiliana L Silva. Antibacterial activity of plant
extracts and phytochemicals on antibiotic resistant bacteria.

3of5



Screening For Antimicrobial Activity Of Weeds

Brazilian Journal of Microbiology. 2000.31:247-256

7. Harbrne, J. B. Phytochemical methods, A guide to modern
techniques of plant analysis. 1998; 1-37.

8. Manish B. Tadhani and Rema Subhash. In Vitro
Antimicrobial Activity of Stevia Rebaudiana Bertoni
Leaves. Tropical Journal of Pharmaceutical Research. 2006.
5 (1): 557-560.

9. Navarro V., Villarial M L., Rojas G, Lozoya X.
Antimicrobial evaluation of some plants uaed in Mexican
traditional medicine for the treatment of infectious diseases.
J. Ethnopharmacol. 1966. 53:143-147.

10. Nwachukwe E O., Umechurma C I. antifungal activities

of some leaf extracts on seed borne fungi of African Yam
bean seeds, seed germination and seedling emergence. J.
Appli. Sci. Environ. Mgt. 2001; 5(1):29-32

11. Okafor J J. Preliminary studies of the antifungal
activities of some medicinal plants against Bsidiobulus and
some pathogenic fungi. Mycoses. 1995. 38: 191-195.

12. Onkar, D. Dhigra, James, B. 1995. Basic plant pathology
methods. 287-305.

13. Sasidharan V K., Krishnakumar, T. Manjula, C B.
Antimicrobial activity of nine common plants in Kerala,
India. Philippine journal of science. 1998. 127:65-71.

40f5



Screening For Antimicrobial Activity Of Weeds

Author Information

Seema J. Patel, M.Sc.
Department of Biotechnology, GM Institute of Technology

Nithin Venugopalan, B.E.
Department of Biotechnology, GM Institute of Technology

S. Pradeep, B.E.
Department of Biotechnology, GM Institute of Technology

50f5



