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ABSTRACT
Evidences are mounting concerning the resistance of microorganisms to antibiotics throughout
the world. This development has awakened scientists to explore alternative approaches that target
and block resistance. One way of accomplishing this has been the combination of plant extracts with
antibiotics to increase their activity. The study was therefore, aimed at determining the effects of
combining the leaf extract of Jatropha curcas L. with some antibiotics on certain selected
microorganisms. The antimicrobial activity of the ethanolic extract of J. curcas leaf and its
combination with selected antibiotics was assessed against certain microorganisms using the agar
well diffusion method. The diameter of inhibition zone and minimum inhibitory concentration (MIC)
were used as indicators of antimicrobial activity. The plant extract alone showed antimicrobial
activity against all the test organisms, with diameter of inhibition zone ranging from 2–13.7 mm. The
diameter of inhibition zone of the antibiotics alone ranged from 3.7–23 mm. The activity of the
antibiotics varied upon combination with the plant extract, but the diameter of inhibition zone was
between 6 and 25 mm. The antimicrobial activity of ciprofloxacin was increased significantly (MICs
reduced significantly) when combined with the plant extract whereas that of tetracycline was
reduced. In all, ciprofloxacin and ciprofloxacin-plant extract were the most effective treatments
recording the lowest MICs. The most significant reduction of MICs was observed in the
ciprofloxacin-plant extract combination.

Keywords: antimicrobial activity, crude ethanolic extract, Jatropha curcus leaf, diameter of
inhibition zone, minimum inhibition concentration (MIC)
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INTRODUCTION
Infectious
diseases
caused
by
microorganisms are increasing in numbers
thereby drawing the attention of researchers.
Since the twentieth century, antibiotics have
been employed in the treatment of many of
these diseases. However, some microorganisms
have already become resistant to many
antibiotics while more continue to develop
resistance to the action of some antibiotics
(Lewis et al. 2002). For instance, Candida
albicans is now reported to be resistant to a
standard drug, clotrimazole, which once used to
be very effective in tackling candidiasis (Goff
et al. 1995; Nolte et al. 1997; Kieren et al.
1998). The problem of microbial resistance to
antibiotics is growing and the outlook for the
use of antimicrobial drugs in future is still
uncertain, as newly developed antimicrobial
agents are also being resisted (Coates et al.
2002).
In the midst of increasing resistance of
antibiotics to microorganisms, it is imperative
to explore alternative approaches that target
and block resistance. The use of agents that do
not kill pathogenic bacteria but modify them to
produce a phenotype that is susceptible to the
antibiotic has been suggested as an alternative
approach to the treatment of infectious diseases
(Taylor et al. 2002). Such agents could render
the pathogen susceptible to a previously
ineffective antibiotic, and because the
modifying agent applies little or no direct
selective pressure, this concept could slow
down or prevent the emergence of resistant
genotypes. One way of accomplishing this has
been the combination of plant extracts with
antibiotics with the view to reducing the
minimum inhibitory concentration (MICs) of
the antibiotics significantly, against resistant
strains (Darwish et al. 2002; Al-hebshi et al.
2006; Betoni et al. 2006). It is speculated that
inhibition of drug efflux and alternative
mechanisms of action could be responsible for
the interactions between plant extracts and
antibiotics (Zhao et al. 2001; Lewis and
Ausubel 2006).
Jatropha curcas (Figures 1 a. & b.) has
played a major role in the treatment of various

diseases including bacterial and fungal
infections. The extracts of many Jatropha spp.
including J. curcas have displayed potent cytotoxic, antitumor and antimicrobial activities in
different assays. For example, the leaves are
utilized extensively in West African ethnomedical practice in different forms to cure
various ailments like fever, mouth infections,
guinea worm sores and joint rheumatism
(Irvine 1961; Oliver-Bever 1986). The latex of
J. curcas is reported to have antibacterial
activity against Staphylococcus aureus
(Thomas 1989), while the methanolic extract of
the roots has been shown to exhibit antidiarrhoeal activity in mice through the
inhibition of prostaglandin biosynthesis and
reduction of osmotic pressure (Mujumdar et al.
2001). Although the antimicrobial activity of J.
curcas on some microorganisms has been
extensively studied, no work has been
conducted on the possible interaction effects
produced on microorganisms when extracts of
the plant are combined with certain antibiotics.
The study was therefore, carried out to
determine the effects of combining the leaf
extract of J. curcas with some antibiotics on
certain selected microorganisms.
METHODOLOGY
Plant extraction
Fresh leaves of Jatropha curcas were
obtained at Maxima, a suburb of Kumasi. The
sample was air-dried at room temperature and
ground using a hammer mill. Five-hundred and
fifty grams of the ground plant material was
soaked in ethanol for 48 h after which
extraction was done using the Soxhlet
extractor. The solvent was removed from the
extract with the Buchi rotary evaporator (R152)
and the residue dried to a constant weight in an
electric oven at 50°C.
The dry plant extract was re-dissolved in
methanol to the final graded concentrations of
10, 20, 30 and 40%. Tetracycline, Amoxicillin
and Ketoconazole were used as positive control
at concentrations of 0.1, 0.05, 0.025 and
0.0125. Ciprofloxacin was also used as a
positive control at concentrations of 0.001%,
0.0001%, 0.00001% and 0.000001%.
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Figure: 1 a. Fruits of Jatropha curcus

Preparation of nutrient agar
An amount of 24.8 g of nutrient agar was
weighed into a conical flask. One thousand
milliliters of distilled water was added and the
mixture was melted over a Bunsen flame. The
mixture was then poured into test tubes, 20 ml
each and plugged with cotton wool. The cotton
wool was covered with cellophane and the test
tubes were autoclaved at 1.1 kg/cm3 steam
pressure for 15 min. The nutrient agar was then
stabilized in an electric water bath at 45°C for
15 min before use.
Test microorganisms
Six species of bacteria namely, Salmonella
typhi, Staphylococcus aureus, Pseudomonas
aeruginosa, Proteus mirabilis, Klebsiella
pneumonia and Bacillus subtilis where used for
the antimicrobial assay. C. albicans was the
only fungal species included in the
antimicrobial assay. Pure cultures of these
organisms
were
obtained
from
the
Microbiology laboratory of the Department of
Pharmaceutics of the Faculty of Pharmaceutical
Sciences,
KNUST.
The
following
chemotherapeutic agents were used as positive
control:
Tetracycline,
Amoxicillin
and
Ciprofloxacin
for
the
bacteria
and
Ketoconazole for the fungus.
Determination of antimicrobial activity

b. Jatropha curcus in its habitat

stabilized nutrient agar was seeded with
microorganisms, palmed and poured into a
Petri dish to solidify. A cork borer of 9 mm in
diameter was used to make wells in the agar.
With the aid of a syringe, the wells were filled
with different concentrations of the plant
extracts. The extract was allowed to diffuse for
30 minutes and the plates were incubated at
37°C for 24 h. The zone of inhibition of the
extract, the clear area around the well was
measured in millimeters (mm) using a ruler
after 24 h of incubation.
Determination of minimum
concentration (MIC)

inhibitory

A graph of the diameter of inhibition zones
of the plant extract and the antibiotics was
plotted against the log of concentration. The
MIC of the particular treatment was then
calculated as the antilog of the X-intercept from
the equation of the line obtained.
Determination of the combined effects of the
plant extract-antibiotics combination on the
test organisms
The original concentrations of the
antibiotics were maintained in combination
with a concentration below the lowest MIC of
the plant extract against the test organisms. The
sub minimum inhibitory concentration of the
plant extract, 2% was used as a solvent to
dissolve the antibiotics.

The agar well diffusion method was
employed in the assay. Twenty milliliters of
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Statistical analysis
Analysis of variance (ANOVA) was used to
determine differences between the diameter of
inhibition zones on one hand and the MICs on
the other hand, between the plant extract,

antibiotics and antibiotics-plant extract
treatments. The 11th Edition of the GenStat
software (VSN International Ltd., Hemel
Hempstead, UK) was used for the analysis at a
significant level of 5 %.

Table 1: Antimicrobial effect of different concentrations (%) of J. curcas leaf extract on the
test organisms
Extract

DIZ (mm) at the various concentrations
10

20

30

40

MIC (%)

S. typhi

3.7

5.7

7.7

8.7

3.8

C. albicans

6.7

9

11.3

13.7

2.7

P. mirabilis

2

3

3.7

5

4.4

P. aeruginosa

4

5.3

6.7

7.7

2.3

S. aureus

4.3

6.7

9.3

10.7

4.2

K. pneumonia

2.7

3.7

5.3

7.3

4.8

B. subtilis

6.3

7.3

10.3

11.3

2.1

MIC: Minimum inhibition concentration; DIZ: Diameter of inhibition zone
RESULTS
Effects of J. curcas leaf extract on the test
organisms
The crude extract of J. curcas exhibited
diverse antimicrobial activity against all the
microorganisms used (Table 1). The plant
extract inhibited growth of C. albicans and B.
subtilis (ranged from 6.3–13.7 mm) more than
the other microorganisms (ranged from 2–
10.7 mm). The activity of the plant extracts on
all the microorganisms, increased with
increasing concentration. There was no
significant difference between the activity of
the plant extract and that of amoxicillin and
ketoconazole (P > 0.05). The MIC of the plant
extract against B. subtilis (2.1%) was smaller
compared to that of the other organisms. This
was followed by the MIC against P. aeruginosa

(2.3 %). The highest MIC of the plant (4.8 %)
extract against the microorganisms was
recorded for K. pneumoniae.
Effect of the antibiotics and antibiotics-plant
extract combinations on the test organisms
Ketoconazole and ketoconazole-plant extract
The ketoconazole-plant extract combination
produced significantly greater diameter of
inhibition zones compared to those produced
by ketoconazole alone (p < 0.001) (Table 2).
The MIC of ketoconazole-plant extract
combination was lower than that of
ketoconazole only.
Ciprofloxacin and ciprofloxacin-plant extract
Ciprofloxacin showed activity against all
the bacteria used (Table 3). The diameter of
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inhibition zone ranged from 7–22.7 mm for
ciprofloxacin. The highest inhibition of growth
occurred in B. subtilis (ranged from8–
22.7 mm). The activity of ciprofloxacin-plant
extract was lower than that of the antibiotics
alone although the difference was not

significant (p = 0.563). The MICs of the
ciprofloxacin-plant extract combination were
significantly higher than those of ciprofloxacin
alone (p = 0.01). The best MIC of the
ciprofloxacin-plant extract (1.0 × 10-9) was
recorded against S. typhi.

Table 2: Antifungal effects of different concentrations of ketoconazole and ketoconazole-J.
curcas leaf extract on C. albicans
Concentration (%)

DIZ (mm) of ketoconazole

DIZ (mm) of ketoconazoleplant extract

0.1

11

15

0.05

6.7

13

0.025

5

10

0.0125

3.7

8

MIC

5.148 × 10-3

1.296 × 10-3

DIZ: Diameter of inhibition zone

Amoxicillin and amoxicillin-plant extract
Amoxicillin alone and amoxicillin-plant
extract combination did not show any activity
against S. typhi, P.mirabilis and P. aeruginosa
(Table 4). The growth of the rest of the
microorganisms were however, inhibited by
both treatments. The diameter of inhibition
zones recorded for amoxicillin against S.
aureaus and K. pneumoniae (10–20 mm) were
lower than the diameter of inhibition zones of
amoxicillin-plant extract combination against
these bacteria (15–23 mm). The difference
between the treatments with regard to the
diameter of inhibition zones were however, not
significant (p = 0.192). The MICs of the
amoxicillin-plant extract combination were all
lower than those of amoxicillin treatment.
However, the differences between the MICs of
the two treatments were not significant
(p = 0.071). The lowest MIC for amoxicillin-

plant extract combination (3.148 × 10-5) was
recorded against K. pneumonia.
Tetracycline and tetracycline-plant extract
The diameter of inhibition zones produced
by tetracycline-plant extract combination
against P. mirabilis, P. aeruginosa and S.
aureus were higher than those produced by
tetracycline alone (Table 5), although the
differences in diameter of inhibition zones of
the two treatments were not significant
(p = 0.725). All the MICs produced by
tetracycline-plant extract combination were
significantly lower than those produced by
tetracycline only (p = 0.003).
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Table 3: Antimicrobial effects of different concentrations of ciprofloxacin and ciprofloxacin-J.
curcas leaf extract on the test organisms
Microorganism

DIZ (mm) of
ciprofloxacin

MIC

10-3

10-4

10-5

10-6

15.7

12.3

9.3

6.3

P. mirabilis

18

14.3

11

P. aeruginosa

20

15.3

S. aureus

19

K. pneumonia
B. subtilis

S. typhi

DIZ (mm) of ciprofloxacinplant extract

MIC

10-3

10-4

10-5

10-6

1.015 × 10-8

12

10

8

6

1.0 × 10-9

7

1.086 × 10-8

15

11

8.3

7.7

1.71× 10-9

11.3

7.3

1.992 × 10-8

10.3

7.3

5.7

4.7

4.96 × 10-9

12.7

9

6.3

4.887 × 10-8

24.7

19

13.3

11

7.37 × 10-9

21.7

17.3

12.3

9

1.005 × 10-8

20

15.7

11.3

9

5.71 × 10-9

22.7

18.3

13.3

8

2.128 × 10-8

21.7

18

14

11

1.05 × 10-9

MIC: Minimum inhibition concentration; DIZ: Diameter of inhibition zone

Table 4: Antimicrobial effects of different concentrations of amoxicillin and amoxicillin-J.
curcas leaf extract on the test organisms
Microorganism

DIZ (mm) of amoxicillin

0.1

0.05

0.025

0.0125

S. typhi

0

0

0

0

P. mirabilis

0

0

0

P. aeruginosa

0

0

18.3

K. pneumonia
B. subtilis

S. aureus

MIC

DIZ (mm) of amoxicillinplant extract

MIC

0.1

0.05

0.025

0.0125

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

15

12.3

11

6.674 × 10-4

23

20.7

17.7

17

5.623 × 10-5

17

14

12

10

6.643 × 10-4

20.3

18

16.7

15

3.148 × 10-5

20

18

15.7

12.7

3.110 × 10-4

18

15.7

14.7

13

4.701 × 10-5

MIC: Minimum inhibition concentration; DIZ: Diameter of inhibition zone

Global Journal of Research on Medicinal Plants & Indigenous Medicine

www.gjrmi.com

GJRMI, Volume 1, Issue 5, May 2012, 140–148

Table 5: Antimicrobial effects of different concentrations of tetracycline and tetracycline-J.
curcas leaf extract on the test organisms
Microorganism

DIZ (mm) of tetracycline

0.1

0.05

0.025

0.0125

S. typhi

21

18

15

12.7

P. mirabilis

13

12

11

P. aeruginosa

15

12

S. aureus

15

K. pneumonia
B. subtilis

MIC

DIZ (mm) of tetracyclineplant extract

MIC

0.1

0.05

0.025

0.0125

5.72 × 10-4

17

14

12

10

6.64 × 10-4

10

1.26 × 10-5

18

14.7

13

12

2.26 × 10-4

10

9

6.69 × 10-4

18.7

15.3

12.3

10.3

1.10 × 10-3

13.7

12.7

11.3

1.92 × 10-5

18.7

16.3

14.3

12.3

2.35 × 10-4

22

20

17.7

16.3

4.10 × 10-5

20

19

14

13

4.43 × 10-4

23

21.3

19.7

17

2.82 × 10-5

25

21.3

17.3

15.3

5.78 × 10-4

MIC: Minimum inhibition concentration; DIZ: Diameter of inhibition zone
DISCUSSION
The leaf extract of J. curcas showed some
levels of activity against all the test organisms
by inhibiting their growth. This suggests that
the extract contained antimicrobial substances
which were responsible for its activity
(Srinivasan 2001). The effect of the plant
extract varied from one microorganism to
another. Candia albicans and B. subtilis were
more susceptible to the extract than the rest of
the microorganisms. The activity of the plant
extract was concentration dependent, increasing
with increasing concentration. Although the
antimicrobial activities of ciprofloxacin and
tetracycline were significantly higher than the
plant extract (p < 0.001), the plant extract had
inhibiting effects that were similar to those of
amoxicillin and ketoconazole (p > 0.05).
The leaf extract of J. curcas interacted with
the antibiotics to produce varying effects on the
tested microorganisms. The plant extract and
antibiotics contained active ingredients which
when combined with each other, resulted in
additive, synergistic or antagonistic effects

(Delaquis et al. 2002; Fu et al. 2007). While the
activity of some of the antibiotics was
improved upon combination with the plant
extract, the activity of others was reduced. The
improved antimicrobial activity strength
(indicated by the zone of inhibition size) of the
combined treatments varied across the various
treatments and tested organisms. The
ketoconazole-plant
extract
combination
produced significantly greater inhibition of
growth of C. albicans compared to that
produced by ketoconazole alone (p < 0.001).
Amoxicillin alone was not able to inhibit the
growth of S. typhi, P. aeruginosa and P.
mirabilis. Although the plant extract alone was
able to inhibit the growth of these organisms,
its combination with amoxicillin did not
produce any different effect from that of
amoxicillin. However, amoxicillin alone
showed some levels of activity against the other
microorganisms, and this activity became
slightly better when combined with the plant
extract. Compared to tetracycline, tetracyclineplant extract inhibited the growth of P.
mirabilis, P. aeruginosa and S. aureus more.
Generally however, the differences in diameter
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of inhibition zones of these treatments were not
significant (p = 0.725). These results suggest
that there are possibly some phytochemicals in
the plant extract which either decreased the
resistance of the microorganisms or increased
the mechanisms of action of the antibiotics (Alhebshi et al. 2006). There was no significant
combining effect (of ciprofloxacin and
ciprofloxacin-plant extract) on the inhibitory
effect
of
ciprofloxacin
against
the
microorganisms (p = 0.153).
The MICs of the standard drugs were
relatively lower than those of the plant extract
due to the crude nature of the extract. When the
antibiotics were combined with the ethanolic
extract of J. curcas leaf at a sub minimum
inhibitory concentration, the MICs of
ciprofloxacin were decreased substantially
(p = 0.01) against the test organisms. This
reflects the interaction effects between the
treatments (Cha et al., 2009). The MIC of
ketoconazole was also slightly decreased when
combined with the plant extract. On the
contrary, the combination between tetracycline
and the sub minimum inhibitory concentration
of the plant extract caused a significant increase
(p = 0.003) in the MICs of the drug. This may
indicate that, some active ingredients in the
extract interfered with the mechanism of action
by which the antibiotic works. In all,
ciprofloxacin and ciprofloxacin-plant extract
were the most effective treatments since they
had the lowest MICs against all the
microorganisms. By far, the best combining
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