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ABSTRACT
The ethanolic-leaf extracts (1000ppm) of the medicinal plants, Alstonia venenate R. Br.,
Balanites aegyptiaca (L.) Del. and Lawsonia inermis L. have been tested individually and in
combination for antimicrobial activity against Staphylococcus aureus, Escherichia coli and
Pseudomonas aeruginosa. Chloramphenicol (30μg) was used as standard antibiotic. The results
showed that the antimicrobial activity index was higher in the ethanolic-leaf extracts used in
combination. The activity indices of  1.35, 1.00 and 3.25 against S.aureus, E.coil and
P.aeruginosa respectively have been recorded in the ethanolic-leaf extracts used in combination
of all the three plants (i.e., A.venenate + B.aegyptiaca + L.inermis)
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Plants are the natural reservoirs of
pharmacologically active compounds which a useful
medicinally. Studies on traditional medicinal plants
have provided the path to the discovery of many
effective drugs. The alkaloid fraction extracted from
a traditional medicinal plant Alstonia venenate
showed promising antimicrobial and mosquito
larvicidal activity (1). The ethanotic extracts of
Balanites aegyptiaca plant parts recorded good
antimicrobial activity (2). But the studies on the
effect of these plant extracts in combination against
bacteria are not available. Hence the preset study has
been carried out to find out the synergistic activity
of selected medicinal plants against three different
bacteria.

The leaves of the medicinal plants, Alstonia
venenate R.Br. (Apocynaceae), Balanites aegyptiaca
(L). Del. (Balanitaceae) and Lawsonia inermis L.
(Lathyraceae) were collected, shade dried and
powdered. A known quantity of leaf powder of each
plant was taken in a 250 ml conical flask and 100
ml of 85% ethanol was added and kept at room
temperature for 48 hrs. After 48 hrs, the extract of
each plant was filtered through Whatman No.1 filter
paper to exclude the leaf powder. Then the filtrates
were kept on a water bath at 45°C until the solvent
gets evaporated. A greasy final material (crude
extract) obtained for each plant was stored in screw

cap bottles under refrigerated condition till use. A
stock solution of 1000 ppm concentration of each
extract was prepared and used for antimicrobial
assay.

For the antimicrobial assay using individual
plant extract, the stock solution was directly used.
For combined antimicrobial activity, i.e., synergistic
effect, different test solutions were prepared based on
the number of extracts to be combined (Table.1). The
test solutions were subjected to antimicrobial assay
(3) using the bacterial species, Staphylococcus aureus,
E.coli and Pseudomonas aeruginosa. The antibiotic
disc of chloramphenicol (30μg) was used as standard
control. The discs containing plant extracts and
antibiotic were laid on the nutrient agar plates lawn
with test bacteria separately for each test solution in
triplicates, under aseptic condition, incubated at
37°C for 24 hrs and the zone of inhibition was
measured. After measuring zone of inhibition, the
activity index (AI = inhibition area of the test sample
/ inhibition area of the standard) was calculated.

The results of the present study are given in
Table.1. The activity index varied for different test
solutions and bacterial species. The activity index
(AI) for the ethanolic-leaf extracts of the medicinal
plants, A.venenate, B.aegyptiaca and L.inermis used
individually was less than that of the AI recorded for
different combinations of extracts against test
bacteria. A highest AI of 2.25 was recorded in
A.venenate leaf-extract against P.aeruginosa While
A.venenate leaf-extract in combination with
B.aegyptiaca and with L.inermis leaf extracts
respectively showed the AI of 2.38 and 2.75 against
P.aeruginosa. The same trend was also noted in the
rest of the test solutions against S.aureus and E.coli.
The combination of the ethanolic-leaf extracts of all
the three plants (i.e., A.venenate + L.inermis) showed
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the AI of 1.35, 1.00 and 3.25 against S.aureus, E.coli
and P.aeruginosa respectively. The ethanolic-leaf
extracts of the selected medicinal plants showed less
activity when used individually, but in combination
with one or two ethanolic-leaf extracts exhibited
higher activity. This clearly indicates the synergistic
effect of plant extracts against bacteria.
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Table 1. Synergistic effect of ethanolic-leaf extracts of selected medicinal plants against
certain bacteria (Standard antibiotic used-Chloramphenicol, 30 μ g).

SI.
No. Ethanolic-leaf extract(s) tested

Activity Index (AI)

S.aureus E.coli P. aeruginosa

1. A.venenate 1.10 0.63 2.25

2. B.aegyptiaca 1.00 0.67 2.00

3. L.inermis 0.85 0.83 1.88

4. A.venenate + B.aegyptiaca 1.20 0.75 2.38

5. A.venenate + L.inermis 1.15 0.83 2.75

6. B.aegyptiaca + L.inermis 0.90 0.92 3.00

7. A.venenate + B.aegyptiaca + L.inermis 1.35 1.00 3.25
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