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Summary

The present study evaluates the antimicrobial activity of the different extracts of
Alternanthera bettzichiana. The antimicrobial activity of various extracts of A.
bettzichiana was performed by using agar disc diffusion method and was tested
against various microorganisms viz., Bacillus subtillis, Staphylococcus aureus, E. coli,
Salmonella typhi Aspergillus niger and Aspergillus flavus. The results of the study
showed that aqueous extract possess mild activity and while alcoholic extract shown
moderate activity against the tested organisms except the fungal strains. Among the
test bacteria, Bacillus subtillis was found to be most sensitive to all the extracts.
Minimum Inhibitory Concentration (MIC) was determined by broth dilution method
by using some bacterial and fungal strains of microorganisms. Streptomycin and
Cotrimazole (10pg/ml) were used as reference standard for antimicrobial screening.
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Introduction

Infectious diseases are a serious problem world wide'. Although pharmaceutical
industries have produced number of new antibiotics in last few decades, resistance to
these drugs by microorganisms has increased. In general, microorganisms have the
genetic ability to transmit and acquire resistance to drugs, which are utilized as
therapeutic agents *.

Historically, plants have provided a good source of anti-infective agents; emetine,
quinine, berbine etc. remain highly effective instruments to combat against microbial
infections®. Plants have a great potential for producing new drugs of great benefit to
mankind. There are many approaches to the search for new biologically active
principles in higher plants’. Many efforts have been done to discover new
antimicrobial compounds from various sources such as soil, microorganisms, animals
and plants. One of such resources is folk medicine and systemic screening of them
may result in the discovery of novel effective compounds’. The genus Alternanthera,
a medicinally important member of family Amaranthaceae is reported to contain
volatile constituents, essential amino acids, flavone glycoside and steroids’.
Alternanthera bettzichiana (Regel) Nicols a horticulture species of many forms, is
much branched, diffuse herbs, stem ribbed, green; young branches white pubescent
with spike like minute flower’ , reported as a wild edible material®, utilized to purify
and nourishing blood, antipyretic, as galactagogue and for wound healing. The
parallel species of the same genus were also reported for their potential claims in
certain viral diseases”, as an immunomodulator'’, protective against cancer'' and in
treatment of diarrhoea'?. The purpose of this study was to screen the various extracts
prepared by successive extraction of A. bettzichiana that could be useful for the
development of new tools as antimicrobial agent for the control of infectious diseases.

Materials and methods
Plant Material

Fresh samples of the plant A. bettzichiana were collected from the different parts of
satpuda region of Chopda Tahsil, Jalgaon district in the month of September. The
identity of this plant was confirmed by Dr.D.A.Patil (Head, Dept. of Botany,
S.S.V.P.Santha’s LK Dr. Ghogrey Science College, Dhule) and further authentificated
from Botanical survey of India (BSI), Pune. A voucher specimen (JCH. 1) of the plant
has been deposited at the Dept. of Biotechnology, school of life sciences, North
Maharashtra University, Jalgaon.

Preparation of plant extract

Whole part of the plant material was dried for several days in shade and powdered
with the help of an electric grinder. The dried powdered plant material was extracted
successively with petroleum ether, chloroform and 90 % ethanol using soxhlet
extraction apparatus. Aqueous extract was prepared by using cold maceration process.
Then the extracts were filtered in hot condition and distilled on water bath. All the
extract was finally dried at low temperature under reduced pressure in a rotary
evaporator. The extractive values were found to 6.4 % (petroleum ether), 25.6 %
(chloroform), 32.0 % (ethanol) and 19.2 % water with respect to the dry weight of the
starting powdered material.
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All the extracts were stored in the refrigerator and were subjected to the qualitative
phytochemical screening for identification of active constituents using standard
methods .

Microorganisms used

For the present study, the strains of microorganisms utilized includes gram positive
bacteria viz., Bacillus subtilis, Staphylococcus aureus and gram negative strains of E.
coli and Salmonella typhi. In vitro study against fungal strains such as Aspergillus
niger and Aspergillus flavus was also carried out. All these microbial cultures were
obtained from Dept. of Microbiology, North Maharashtra University, Jalgaon.

Antimicrobial activity

In vitro antibacterial and antifungal activities of the crude extract of the plant were
determined by disc diffusion method'. Nutrient broth and agar, Vogel Johnson
medium, McConkeys medium (Agar and broth) was used for culture of bacteria and
Sabouraud medium (Agar and broth) was utilized for culture of fungi.

Determination of Minimum Inhibitory Concentration (MIC)

Minimum Inhibitory Concentration (MIC) of the different extract was determined by
broth dilution method" at concentration ranging from 10 to 200 pg/ml in
dimethylformamide (DMF) '® against the microorganisms used for the study.

Determination of zone of inhibition

The zone of inhibition was determined by agar disc diffusion method. The extract was
dissolved in DMF at a concentration of 100, 300 and 500 pg/ml. Streptomycin (10
pg/ml) and Cotrimazole (10 pg/ml) were used as reference standard for the
antibacterial and antifungal screening. Solvent control (DMF) was also maintained
throughout the study.

Results and discussion

Preliminary phytochemical screening of all crude extracts of A. bettzichiana revealed
the presence of an array of active constituents including alkaloids, steroids, cardiac
and coumarin glycosides, proteins and sugars (Table I). The present study is focused
to evaluate the antimicrobial potential of plant A. bettzichiana. Table 11 depicts the
results of antimicrobial activity of the various extracts of 4. bettzichiana. The results
of zone of inhibition study revealed that the petroleum ether, chloroform, ethanol and
aqueous extract posses antimicrobial activity in a concentration dependant manner
against the test organisms and was also comparable with the standard drugs
Streptomycin and Cotrimazole (10pg/ml) included in the study. As shown in table II,
the extracts of A. bettzichiana displayed antimicrobial activity with the diameter of
zone of inhibition ranging from 4.9 mm to 13.8 mm.
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Alcoholic extract of 4. bettzichiana exhibited significant antibacterial activity. In case
of all these extracts MIC of 80 to 120 was observed against the tested strains of
microorganisms and was determined by using broth dilution method. None of the
extracts of A. bettzichiana exhibited any antifungal activity.

In general, commercial antibiotic drugs cause side effects such as liver, kidney and
gastrointestinal tract toxicity'’. On the other hand, herbal remedies often do not
produce any side effects'. Therefore, alternative medicine has become a popular
remedy to various types of ailments. Research on natural plant products has been
well encouraged by the World Health Organization. Although natural products are
known to control some infectious diseases, the use of plant secondary metabolites for
antimicrobial studies has received less attention'”. The finding and characterization of
the active molecule may be interesting in the search for new efficacious and safe
antimicrobial agent against variety of pathogenic organisms. In conclusion,
Alternanthera bettzichianas has revealed significant antimicrobial activity against the
various test organisms used for the study, however present study warrants further
detailed phytochemical and mechanism based studies on the plant in search of novel
lead from the natural resources. This work is in progress in department and will be
reported at a later date.

Table 1. Preliminary phytochemical Analysis of Alternanthera bettzichiana

Chemical Class Pet.Ether Chloroform Alcoholic | Aqueous
extract extract extract extract

Test for Carbohydrates - - - +

Test for Gums - - - +

Test For Proteins - - - +

Test for Steroids - + + R

Test for Cardiac glycosides | - - + +

Test for Coumarin - - + +
glycosides

Test for Alkaloids - - + -

(+) Positive
(-) Negative
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Table I1. Antibacterial activity of various extracts of Alternanthera bettzichiana

Plant material | Conc. Zone of inhibition (mm)

pg/ml

Bacillus Staph. E.coli Salmonella Aspergillus | Aspergillus
subtillis aureus typhi niger flavus

Petroleum 100 7.5+£0.6 7.0+ 0.6 7.5+0.5 7.9+0.6 -- --
ether extract 300 8.7+0.7 82+0.8 7.9+0.6 8.0+0.8

500 9.0+£0.6 9.5+£0.9 8.0+0.7 8.4+0.8
Chloroform 100 9.0+£0.8 7.0+0.7 7.5+0.6 8.5+0.7 -- --
extract 300 104+09 | 7.8+0.6 82+0.8 8.9+0.9

500 11.0+£1.0 | 10.5+£0.9 8.5+0.7 9.5+0.9
Ethanolic 100 11.0£1.1 [ 9.5+0.8 8.0+0.7 105+ 1.0 -- --
extract 300 12.0+£1.0 | 10.6+£0.9 9.0+£0.8 11.5+1.1

500 13.8+09 | 119+ 1.1 9.7+0.9 120+ 1.1
Aqueous 100 5.5+0.5 51+£04 -- 49+0.5 -- --
extract 300 6.3+0.5 6.0£0.6 -- 53=£05

500 7.4+0.6 7.0+£0.7 -- 6.0+0.6
Standard 10 150+1.2 | 145+13 150+13 | 15014 NA NA
streptomycin
Standard 10 NA NA NA NA 16.0+1.2 18.0+1.5
Cotrimazole

Each value is represented as Mean = S.E.M. (n=3)
(--): No activity
NA: Not applicable
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