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ABSTRACT

The aqueous and ethanolic extracts of Launaea procumbens Roxb.
(Labiateae), Vitis vinifera L. (Vitaceae) and Cyperus rotundus L.
(Cyperaceae) were evaluated for antimicrobial activity against clinically
important bacteria viz. Alcaligenes faecalis ATCC8750, Bacillus cereus
ATCC11778, Bacillus subtilis ATCC6633, Enterobacter aerogenes
ATCC13048, Escherichia coli ATCC25922, Klebsiella pneumoniae
NCIM2719, Proteus mirabilis NCIM224, Proteus vulgaris NCTC8313,
Pseudomonas aeruginosa ATCC27853, Pseudomonas pseudoal caligenes
ATCC17440, Salmonella typhimurium ATCC23564, Saphylococcus
aureus ATCC25923, Saphylococcus epidermidis ATCC12228,
Staphylococcus subfava NCIM2704 and Candida tropicalis ATCC4563.
Thein vitro antimicrobial activity was performed by agar disc diffusion
and agar well diffusion method. The ethanolic extracts of all the plants
were active against all the investigated bacterial strains while all the
aqueous extracts wer einactive except for VitisviniferaL. S typhimurium
was the most resistant bacterial strain against all the extracts (Afr. J.
Biomed. Res. 9:89 — 93, May 2006)
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INTRODUCTION

Plants have a great potential for producing new drugs
of great benefit to mankind. There are many
approaches to the search for new biologicaly active
principles in higher plants (Farnsworth and Loub,
1983). Many efforts have been done to discover new
antimicrobial compounds from various kinds of
sources such as soil, microorganisms, animals and
plants. One of such resources is folk medicine and
systematic screening of them may result in the
discovery of novel effective compounds (Janovska et
a., 2003). Further, scientific investigation and
information of the therapeutic potential of the plant
material is limited.

Despite the existence of potent antibiotic and
antifungal agents, resistant or multi-resistant strainsare
continuously appearing, imposing the need for a
permanent search and development of new drugs
(Silver, 1993). There is an urgent need to
systematically evauate the plants used in traditional
medicine. Such research could lead to new drug
discovery or advance the use of indigenous herba
medicines for orthodox treatment. Now a day a
renewed interest in traditional medicineisobserved and
there has been an increasing demand for more and
more drugs from plant sources. This revival of
interest in plant-derived drugs is mainly due to the
current widespread belief that “green medicine” issafe
and more dependable than the costly synthetic drugs
many of which have adverse side effects.

The need of the hour is to screen a number of
medicinal plants for promising biological activity.
Considering the aforesaid, the three traditionally used
medicina plants belonging to three different families
were screened for their antimicrobial properties.
Launaea procumbens Roxb. (Labiateae) is used as
coolent, diuretic, demulcent, allergic infections. Vitis
vinifera L. (Vitaceae) isused in conditionslike burning
sensations, haemorrhages, anaemia, leprosy, skin
diseases, syphilis, asthama, jaundice, bronchitis
(Anjaria et al., 2002; Sriram et al., 2004). Cyperus
rotundus L. (Cyperaceag) is used in stomach
disorders, diarrhoea, dysentery. The roots and tubers
are analgesic, antibacterial, antispasmodic, antitussive,
aromatic, astringent, carminative, diaphoretic, diuretic,
emmenagogue, litholytic, sedative, skin, stimulant,
stomachic, tonic and vermifuge (Singh and Kachroo,
1976; Lassak and McCarthy, 1978; Yeung, 1985;
Bown, 1995). An essential oil in the tubers has

antibiotic activity and has been shown to arrest the
growth of Micrococcus pyrogenes (Chopra et al.,
1986). The purpose of this study wasto screen for the
agueous and ethanolic extracts of these medicinal
plantsthat could be useful for the development of new
tools as antimicrobial agents for the control of
infectious diseases.

MATERIAL AND METHODS

Plant material: Fresh plant or plant parts were
collected randomly from the semi-arid region of Rajkot
Gujarat, India. Whole plant of Launaea procumbens
Roxb., leaves of Vitis vinifera L. and whole plant of
Cyperus rotundus L. were taken for investigation of
antimicrobial property. The taxonomic identities of
these plants were confirmed by Dr. P. S. Nagar,
Department of Biosciences, Saurashtra University,
Rajkot and the voucher specimen numbers of the
plants were preserved. Fresh plant materia were
washed under running tap water, air dried and then
homogenized to fine powder and stored in airtight
bottles.

Preparation of extracts. For agueous extraction, 10
g of air-dried powder was added to distilled water and
boiled on slow heat for 2 hours. It was then filtered
through 8 layers of muslin cloth and centrifuged at
5000g for 10 min. The supernatant was collected. This
procedure was repeated twice. After 6 hours, the
supernatant collected at an interval of every 2 hours,
was pooled together and concentrated to make the
final volume one-fourth of the origina volume (Parekh
et a., 2005). It was then autoclaved at 121 °C
temperature and at 15 Ibs pressure and stored at 4 °C.

For solvent extraction, 10 g of air-dried powder
was taken in 100 ml of organic solvent (methanol or
ethanol) in a conical flask, plugged with cotton wool
and then kept on a rotary shaker at 190-220 rpm for
24 h. After 24 hoursthe supernatant was collected and
the solvent was evaporated to make the final volume
one-fourth of the origina volume (Parekh et al., 2005)
and stored at 4°C in airtight bottles.

Microorganisms: In vitro antimicrobia activity was
examined for aqueous and ethanol extracts fromthree
medicinal plants used by traditiona healers.
Microorganisms were obtained from National
Chemical Laboratory (NCL), Pune, India
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Microorganisms were maintained at 4°C on nutrient
agar slants (for bacteria) and MGY P dants (for yeast).

Antimicrobial assay: The antimicrobial assay was
performed by two methods viz. agar disc diffusion
method (Bauer et al., 1966) for aqueous extract and
agar well diffusion method (Perez et al., 1990) for
solvent extract. The molten Mueller Hinton Agar was
inoculated with the 100 pl of the inoculum (1 x 10°
Cfu) and poured into the Petri plate (Hi-media). For
agar disc diffusion method, the disc (0.7cm) (Hi-
Media) was saturated with 100 pl of the test
compound, allowed to dry and was introduced on the
upper layer of the seeded agar plate. For agar well
diffusion method, a well was prepared in the plates
with the help of a cork-borer (0.85cm). 100 pl of the
test compound was introduced into the well. The
plates were incubated overnight at 37 °C. Microbia

Table 1.

growth was determined by measuring the diameter of
zone of inhibition. For each bacterial strain controls
were maintained where pure solvents were used
instead of the extract. The result was obtained by
measuring the zone diameter (Table-1). The
experiment was done three times and the mean values
are presented.

RESULTS

The data reported in Table 1 presents the
antimicrobia activity of the agueous and ethanolic
extracts of Launaea procumbens Roxb., Vitisvinifera
L. and Cyperus rotundus L. The results indicate that
the extracts from the  medicind plants studied
showed inhibition of growth of some of the tested
micro organisms with to various degrees.

In vitro Antimicrobial activity of agueous and ehanolic extracts of Launaea procumbens (Roxb.) (Labiateag),
Vitis vinifera L. (Vitaceae) and Cyperusrotundus L. (Cyperaceae).

Microorganisms L. procumbens Roxb.

Vitis viniferalL.

CyperusrotundusL. Antimicrobics

Ae Ee Ae Ee Ae Ee C Ap
Zoneof inhibition (mm)*

A.fecalis ATCC8750 - 10 10 10 - 12 17 -
B. cereus ATCC11778 - 25 13 21 - 18 17 -
B. subtilis ATCC6633 - 10 10 12 - 12 16 -
E. aerogenes ATCC13048 - 1 12 14 - 1 20 -
E. coli ATCC25922 - 10 - 15 - - 22 -
K. pneumoniae NCIM2719 - 14 14 16 - 15 R -
P. mirabilis NCIM224 - 17 10 16 - 15 18 -
P. vulgaris NCTC8313 - - - 11 - 11 21 -
P. aeruginosa ATCC27853 - - - 11 - - 10 -
P.pseudoal caligenes - - 17 13 - 11 28 -
ATCC17440
S. typhimurium ATCC23564 - - - - - - 25 -
S. aureus ATCC25923 - 30 10 15 - 13 20 -
S. epidermidis ATCC12228 - 21 1 12 - 14 19 -
S. subfava NCIM2704 - 19 10 14 - 13 18 -
C. tropicalis ATCC4563 - 18 - - - - - 7

Ae: aqueous extract; Ee: ethanolic extract; Disc diameter -7mm and cork-borer diameter — 8.5 mm,
Positive control: C: Chloramphenicol (30 mcg/disc); Ap: Amphotericin B (100 units/disc)
*Values are mean of three replicates; --: no inhibition zone
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The ethanolic extract was found to be the most
effective antimicrobial agent as compared to the
aqueous extract. The ethanolic extract of Launaea
procumbens Roxb. was active against more than 70
percent of microorganisms investigated while its
agueous extract was totaly inactive against al the
microorganismsinvestigated. The ethanolic as well as
the aqueous extract of Vitis vinifera L. was active
against more than 85 and 65 per cent of the studied
bacterial strains respectively. Both, ethanolic and
aqueous extracts of Cyperus rotundus L. showed
similar activity asthat of Launaea procumbens Roxb.
Amongst al the three plant species, Launaea
procumbens Roxb. exhibited remarkable activity
against some microorganisms.

B. cereus was the most susceptible gram-positive
bacteria followed by S aureus and S epidermidis
while B. subtilis was the least susceptible gram-
positive bacteria. S. typhimurium was the most
resistant gram-negative bacterial strain followed by P.
aeruginosa, P. vulgarisand E.coli. against al the
extracts. K. pneumoniae was the most susceptible
gram-negative bacteria. None of the extracts except
ethanolic extract of Launaea procumbens Roxb.
exhibited anticandidal activity against C. tropicalis The
inhibitory activities of al the extractsreported in Table
1 are comparable with standard antimicrobics
chloramphenicol (30 mcg/disc) and amphotericin B
(100 units/disc).

DISCUSSION

Successful prediction of botanical compounds
from plant material is largely dependent on the type of
solvent used in the extraction procedure. The
traditional healers or practitioners make use of water
primarily as a solvent, but our studies showed that
methanol extracts of these plants were certainly much
better and powerful. This may be due to the better
solubility of the active components in organic solvent
(de Boer et a., 2005). These observations can be
rationalized in terms of the polarity of the compounds
being extracted by each solvent and, in addition to their
intrinsic bioactivity, by their ability to dissolve or
diffuse in the different media used in the assay. The
growth media dso seem to play an important role in
the determination of the antibacteria activity. Linetal.
(1999) reported that Muller-Hinton agar appears to be

the best medium to explicate the antibacterial activity
and the same was used in the present study.
Amongst the gram-positive and gram-negative
bacteria, gram-positive bacteria strains were more
susceptible to the extracts as compared to gram-
negative bacteria. This is in agreement with previous
reports that plant extracts are more active against
gram-positive bacteria than gram-negative bacteria
(Vlietinck et al, 1995; Rabe and Van Staden, 1997).
The results of present study supports the traditional
usage of the studied plants and suggests that some of
the plant extracts possess compounds with
antimicrobial properties that can be used as
antimicrobial agents in new drugs for the therapy of
infectious diseases caused by pathogens. The most
active extracts can be subjected to isolation of the
therapeutic antimicrobials and carry out further
pharmacologica evauation.

REFERENCES

Anjaria, J., Parabia, M., Dwivedi, S. (2002): Ethnovet
Heritage Indian Ethnoveterinary  Medicine — An
Overview, Pathik Enterprise, Ahmedabad, India

Bauer, A.W., Kirby, W.M.M., Sherris, J.C., Turck, M.
(1966): Antibiotic susceptibility testing by a standardized
single disk method. Am. J. Clin. Pathol. 45: 493-496.
Brown. D. (1995): Encyclopaedia of Herbs and their
Uses. Dorling Kindersley, D K Publishers, London, New
York:.

Chopra, R.N., Nayar, SL., Chopra, |.C. (1986): Glossary
of Indian Medicinal Plants (Including the Supplement).
Council of Scientific and Industrial Research, CSIR
Publications, New Delhi..

de Boer, H.J., Kool, A., Broberg, A., Mziray, W.R.,
Hedberg, |., Levenfors, J.J. (2005): Antifungal and
antibacterial activity of some herbal remedies from
Tanzania. J. Ethnopharmacol. 96: 461-469.

Farnsworth, N.R., Loub, W.D. (1983): Information
gathering and data bases that are pertinent to the
development of plant-derived drugs in Plants. The
Potentials for Extracting Protein, Medicines, and Other
Useful Chemicals. Workshop Proceedings. OTA -BPF23.
U.S. Congress, Office of Technology Assessment,
Washington, D.C., pp. 178-195

Janovska, D., Kubikova, K., Kokoska, L. (2003):
Screening for antimicrobial activity of some medicinal
plant species of traditional Chinese medicine. Czech. J.
Food Sci. 21: 107-111.

Lassak, E.V., McCarthy, T. (1978): Australian Medicinal
Plants. Methuen Australia Pvt. Ltd, Australia.




African Journal of Biomedical Research 2006 (Vol. 9) / Parekh and Chanda

Lin, J., Opoku, A.R., Geheeb-Kédler, M., Hutchings, A.D,
Terblanche, SE., Jager, AK., van Staden, J. (1999):
Preliminary screening of some traditional Zulu medicinal
plants for anti-inflammatory and anti-microbial activities.
J. Ethnopharmacol. 68: 267-274.

Parekh, J., Nair, R., Chanda, S. (2005): Preiminary
screening of some folkloric plantsfrom Western Indiafor
potential antimicrobial activity. Indian J. Pharmacol. 37:
408-409.

Perez, C., Paul, M., Bazerque, P. (1990): An Antibiotic
assay by the agar well diffusion method. Acta. Bio. Med.
Exp. 15: 113-115.

Rabe, T., Van Staden, J. (1997): Antibacterial activity of
South African plants used for medicinal purposes. J.
Ethnopharmacol. 56: 81-87.

Silver, L.L. (1993). Discovery and development of new

antibiotics: the problem of antibiotic resistance.
Antimicrob. Agents Chemother. 37: 377-383.

Singh, G., Kachroo, P. (1976): Forest Flora of Srinagar,
Bishan Singh Mahendra Pal Singh, Dehra Dun.

Sriram, S, Patel, M A, Patel, K.V. and Punjani, N.H.
(2004): Compendium on Medicina Plants, Ed..S. Ahlawat
Gujarat Agricultural University, Ahmedabad, India. PP.1-
154

Vlietinck, A.J., Van Hoof, L., Totte, J., Lasure, A., vanden
Berghe, D., Rwangobo, P.C., Mvukiyuniwami, J. (1995):
Screening of hundred Rwandese medicina plants for
antimicrobia and antiviral properties. J. Ethnopharmacol.
46: 31-47.

Yeung, Him-Che. (1985): Handbook of Chinese Herbs
and Formulas. Institute of Chinese Medicine, LosAngeles



