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Abstract: The study is aimed at determining the antimicrobial activities of stem bark extracts from Jatropha
curcas against selected pathogenic clinical isolates; Escherichia coli, Pseudomonas aeruginosa,
Staphylococcus aureus, Streptococcus spp., Klebsiella spp., and Candida albicans at a concentration of 100 mg
/ml. Randomized comparative study design was employed in this research. The antimicrobial effects of
ethanolic and aqueous extracts of Jatropha curcas were studied comparatively by allowing the microorganism
to be exposed to the source of exposure (the extracts). The outcome (effect) was determined by the inhibition
zones produced by the extracts. Agar well diffusion technique was employed to determine the inhibition zones
and minimum inhibitory concentration (MIC) of the extracts against the tested pathogens. The results showed
that aqueous stem bark extracts exhibited significant (P=0.05) activities against the tested clinical pathogens
with inhibition zone ranging from 10.9 to 12.5 mm. The ethanolic extracts showed moderate activities against
the tested isolates with the inhibition zone from 9.0 to 11.2mm respectively. The MIC of the aqueous stem
extracted is between 12.5 and 50 mg/ml, while the ethanolic extracted ranged between 12.5 and 25 mg/ml. The
results also revealed that the aqueous and ethanol extracted showed appreciable inhibitory activities against all
the clinical pathogens. The phytochemical screening results revealed that the extracts contained flavonoids,
anthraquinones, alkaloids, saponins, tannins, volatile oil, steroids and terpenoids. The results of this study
suggested that Jatropha curcas stem bark extracts have antimicrobial activities against the tested pathogens and
hence may possess important properties for drug development for the treatment of ailments caused by these
pathogens; these might be due to the presence of the phytochemical compounds in the plant extracts.
Keywords: Pathogens, Minimum Inhibitory concentration, Jatropha curcas, Minimum bactericidal
concentration
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INTRODUCTION:
Jatropha curcas is a multipurpose large shrub of
significant economic importance because of its
several potential industrial and medicinal uses. It is
about 3 meters high in nature, drought resistant and
formerly a native of South America, but nowadays is
widely cultivated in Africa and Asia [1;2]. When
matured, its leaves are green and the twig is very rich
in latex. Its seed coats are green when immature and
yellow when ripe [3].
Jatropha curcas Linn is commonly called Physic nut,
Purging nut or Pig nut and belongs to the family
Euphorbiaceae. It is used in reclaiming eroded areas
because of its drought resistant nature and also used
as boundary fence or live hedges in arid and semi-arid
areas [3]. More also, the different parts of this plant
serve various medicinal uses. The seeds and the seed
oil are used as purgative and as a remedy for syphilis.
In addition, the oil is use as a substitute for diesel oil
and as biofuel [4].
It is used in traditional folklore medicine to cure
various ailments in Africa, Asia and Latin America
[5]. It has been reported that the latex of Jatropha
curcas contains Jatrophine, which is used in the
treatment of cough, skin diseases, rheumatism, heal
wound and possessed antimicrobial properties. Its
roots are known to serve as an antidote for snake bite
and the extract from its leave is applied externally for
the treatment of piles [6, 3].
Previous studies have reported that the plant exhibits
bioactive activities in wound healing, antidiarrheal,
antidiabetic, antitumor effects, immunomodulatory
activity and the treatment of rheumatism [713].Therefore, this research on the antimicrobial
activity of this plant is expected to enhance the use of
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Jatropha curcas against diseases caused by the test
pathogens.
MATERIALS AND METHODS
Collection of samples: Fresh Stem bark of Jatropha
curcas (Physic nut) free from disease was collected
in a sterile polythene bag at Forestry and Wild life
Nursery, University of Maiduguri, Borno State,
Nigeria and was transported to the Herbarium of the
Biological Sciences Department, University of
Maiduguri, for identification. The authentication of
the plant was done by a Botanist. The Stem bark was
washed thoroughly 2-3 times with running tap water
and once with sterile distilled water, the Stem bark
was then air dried on sterile blotter under shade and
was grounded into fine powder using laboratory
pestle and mortar.
Microorganisms: The microorganisms selected to
test for the antimicrobial activity of Jatropha curcas
were from different clinical pathogenic isolates. The
organisms are; Escherichia coli, Klebsiella spp,
Pseudomonas aeruginosa, Staphylococcus aureus,
Streptococcus spp., and Candida albicans. The
Escherichia coli, Staphylococcus aureus, Candida
albicans were isolated from urine samples and
Klebsiella spp, Pseudomonas aeruginosa were
isolated from wound swab while Streptococcus spp.
was isolated from throat swab respectively.
The clinical isolates were obtained from the
department of Medical Microbiology and
Parasitology, University of Maiduguri Teaching
Hospital (UMTH), Borno state, Nigeria. All the
clinical isolates were cultured onto Nutrient and
MacConkey agar medium respectively and were
maintained on nutrient agar slant at 4oC in the
refrigerator until used.
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Sample preparation and extraction: 850g of dried
powder of the plant material was added to 1500ml of
sterile distilled water in order to obtain aqueous
extracts [14] and for ethanol extracts; 100g of the
dried powder of the plant material was soaked in
800ml of ethanol in order to obtain the ethanolic
extracts. The extraction was done at room temperature
for 24 hours for the aqueous extraction while for the
crude ethanolic extraction it was done using Soxhlet
method [15]. The aqueous and ethanol extracts were
dried using a Rotary evaporator at 50oC. The stock
solution of the extract was then sterilized by filtration
through Millipore membrane filter of 0.45µm pore
size [16]. The sterile extract obtained was then stored
in sterile capped and refrigerated at 4ºC.
Sterility proofing of the extract: The extract was
then tested for sterility after Millipore filtration by
introducing 2ml of the sterile extract into 10ml of
sterile nutrient broth. This was incubated at 37ºC for
24hours. A sterile extract was indicated by absence
of turbidity or clearness of the broth after the
incubation period [16].
Standardization of the bacterial cell suspension:
Five colonies of each test microorganism were
picked into sterile test-tube containing sterile
nutrient broth and incubated at 37ºC for 24hours. The
turbidity produced by the microorganism was
adjusted and matched with the turbidity (opacity)
standard prepared as describe by [17].
Determination
of
minimum
inhibitory
concentration (MIC).The Minimum inhibitory
concentration of the extracts was determined using
the agar dilution method of [18; 14]. The extracts
were incorporated into the growth medium at
concentration of 50, 25, 12.5, 6.25 and 3.125mg/ml.
The plates were incubated at 37oC for 24hrs after
about 30 minutes of inoculation. The Minimum
inhibitory concentration was taken as the lowest
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concentration of the plant extract that inhibits the
growth of the organism.
Determination
of
inhibition
zone.Fifteen
millimeter (15ml) of sterile nutrient agar was poured
into each sterile Petri dish of equal size and allowed
to solidify. The surface of this sterile nutrient agar
plate was streaked with the pure culture of the
standardized bacterial cell suspension. Holes were
created at the centre of the plate using sterilized cork
borer and then filled with the plant extract. The
extract was allowed to stand for one hour for prediffusion to take place [19], and incubated at 37ºC
for 24hours. At the end of the incubation period, the
diameter of the inhibition zone was measured in
millimeter using meter rule [20].
Phytochemical analysis of the leaves extracts:The
phytochemical screening of the following secondary
metabolites Flavonoids, Alkaloids, Saponins,
Phenol, Glycosides, Tannins, Steroids, Terpenoids
and Anthraquinone, was done for the leave extract
using the method described by [21], [22] and [23]
respectively.
Test for flavonoids: Sodium hydroxide method was
used for the test. Five gram of the sample was soaked
and completely extracted with acetone. The residue
was extracted in warm water after evaporating the
acetone on a water bath. The mixture was filtered and
the filtrate was used for the test. 5ml of 10% sodium
hydroxide was added to an equal volume of the water
extract. The appearance of a yellow solution
indicates the presence of Flavonoids [22].
Test for alkaloids: Two milliliters of the extract
were measured in a test tube to which picric acid
solution was added. The formation of orange
colouration indicates the presence of alkaloids [23].
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Test for Saponins: One gram of the sample was
weighed into a conical flask containing 10ml of sterile
distilled water and boiled for 5min. The mixture was
filtered and 2.5ml of the filtrate was added to 10ml of
sterile distilled water in a test tube. The test tube was
stopped and then shaken vigorously for about 30sec.
It was allowed to stand for half an hour. Honey comb
froth indicates the presence of Saponins [23].
Test for Phenol: Twenty five milliliters of extract
was added to 2ml of ferric chloride solution, the
formation of a deep bluish green solution indicates the
presence of phenol.
Test for Glycosides: Twenty five milliliters of 1%
sulphuric acid was added to five milliliters of the
extract in a test tube and boiled for 15minutes, cool
and neutralized with 10% sodium hydroxide, and then
5ml of fehling`s solution A and B was added. A brick
red precipitate of reducing sugars indicates the
presence of glycosides [21].
Test for Tannins: Three gram of the sample was
boiled in 50ml distilled water for 30minutes on a hot
plate. The mixture was filtered and a portion of the
filtrate was diluted with sterile water in a ratio of 1:4
and 3drops of 10% ferric chloride solution was added.
A blue or green colour indicates the presence of
tannins.
Test for Steroids: Exactly 2ml of acetic anhydride
added to 0.5g of the extract with 2ml of H2SO4. The
colour changes from violet to blue indicating the
presence of steroids.
Test for Terpenoids: About 0.2g extracts was mixed
with 2ml Chloroform and 3ml of concentrated H2SO4
was carefully added to form a layer. A reddish brown
coloration formed at the interface indicates the
presence of terpenoids.
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Test for Anthraquinone:s: 0.5gram of the plant
extract was shaken with 10ml of aqueous H2SO4
and then filtered while hot, then 5ml of benzene
was added to the filtrate and shaken, the benzene
layer separated and to of half of its volume- 5ml
of 10% ammonia solution was then added. The
presence of violet, pink or red coloration in the
ammonical (lower) phase indicates the presence
of Anthraquinones.
Test for Volatile oil: Two milliliters of extract
solution was shaken with 0.1M sodium hydroxide
and a small quantity of 0.1M hydrochloric acid
was added. A white volatile precipitate was
formed.
Statistical analysis: The results obtained from
these findings were subjected to SPSS Version
17.0 using randomized block design.
RESULTS AND DISCUSSION.
Jatropha curcas extracts showed different degree
of antimicrobial activities against the tested
clinical pathogenic isolates. The result (Table 1)
showed diameter of zone of inhibition for
ethanolic and aqueous stem extract against the
clinical isolates at concentration of 100mg/ml.
The results indicates that ethanolic stem extract
exerted moderate (P=0.05) activities against all
the tested clinical isolates with Pseudomonas
aeruginosa showing the highest inhibition zone of
11.2mm, followed by Streptococcus spp with
11.0mm,
Candida
albicans
10.8mm,
Staphylococcus aureus 10.6mm and Klebsiella
spp exhibited(P=0.05) the lowest inhibition zone
of 9.0mm, respectively. From Table 1 also, the
aqueous stem extracts yielded significant
(P=0.05) activities against all the tested clinical
pathogenic isolates at concentration of 100mg/ml,
compared to the ethanolic stem extracts which
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indicated that Streptococcus spp displayed
significantly (P=0.05) higher inhibition zone of
12.5mm, followed by Candida albicans 12.2mm,
Pseudomonas aeruginosa 11.8mm, Klebsiella spp
and Staphylococcus aureus both with the same
inhibition zone of 11.1mm respectively and
Escherichia coli showed lowest zone of inhibition
of 10.9mm .

stem extract possess strong antimicrobial
activities against the tested clinical isolates with
the aqueous stem extracts exhibiting significantly
(P=0.05) higher zone of inhibition against the
tested clinical pathogenic isolates compared to
ethanolic stem extracts which showed moderate
activities (P=0.05) at concentration of 100mg/ml.
This is in agreement with previous studies which
reported that many Jatropha species possess
antimicrobial activities [24, 25, 26, 9, and 27].The
aqueous stem extract in this study exerted
significant (P=0.05) inhibition zone ranging from
10.9 – 12.5mm which was found to be more
effective against all the tested clinical pathogenic
isolates compared to the ethanolic stem extracts
which yielded moderate inhibition zone of 9.0 –
11.2mm against the tested clinical isolates. This
agreed with the statement that Jatropha curcas is
used in traditional folklore medicine to cure
various ailments in Africa, Asia and Latin
America [5]. Also, that the latex of Jatropha
curcas contained Jatrophine, which is used in the
treatment of cough, skin diseases, rheumatism;
heal wound and possessed antimicrobial
properties.

The result in (Table 2) showed the MIC of
ethanolic and aqueous stem extracts against the
tested clinical isolates. The MIC of the ethanolic
stem extracts on the different clinical isolates
ranged between 12.5 and 25mg/ml, while that of
aqueous stem extracts ranged between 12.5mg/ml
and 50mg/ml respectively. The phytochemical
screening of the ethanolic and aqueous Jatropha
curcas stem extracts revealed the presence of
some secondary metabolites in the plant as shown
in (Table 3).
Jatropha curcas as a plant used in traditional
medicine for various diseases have been shown to
possess varying degree of antimicrobial activities
[24, 25].This study showed that Jatropha curcas

Table 1: Antimicrobial Activities of The Ethanolic and Aqueous Stem Extracts Of Jatropha curcas On
Selected Clinical Isolates.

Test organism’s
Escherichia coli
Pseudomonas aeruginosa
Klebsiella spp.
Staphylococcus aureus
Streptococcus spp.
Candida albicans
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Ethanolic extracts (mm)
10.2
11.2
9.0
10.6
11.0
10.8

Aqueous extract (mm)
10.9
11.8
11.1
11.1
12.5
12.2

Page 5

Academica Editores:

Acta Velit

Vol: 3 Issue: 3

2017

Table 2: Minimum Inhibitory Concentration mg/ml of Jatropha curcas Ethanolic And Aqueous Stem
Extracts on Selected Clinical Isolates.
Solvents
mg/ml

Microorganisms
E.coli P.aeruginosa Klebsiella spp.

S.aureus

Strept. spp. C.albicans

Ethanolic extracts

12.5

12.5

25

12.5

25

Aqueous extracts

50

25

12.5

25

12.5

25
5

Table 3: Phytochemicals Screening Of Jatropha curcas Ethanolic And Aqueous Stem Extracts

Phytochemical screening test

Test
Anthraquinone
Flavonoids
Saponins
Tannins
Alkaloids
Phenol
Cardiac Glycosides
Volatile Oil
Steroids
Terpenoids
Keys:

ethanol extracts aqueous axtracts

Results
+
+
+
+
+
+
+
+
+
+ = Present

Jatropha curcas as a plant used in traditional
medicine for various diseases have been shown to
possess varying degree of antimicrobial activities
[24, 25].This study showed that Jatropha curcas
stem extract possess strong antimicrobial activities
against the tested clinical isolates with the aqueous
stem extracts exhibiting significantly (P=0.05)
higher zone of inhibition against the tested clinical
pathogenic isolates compared to ethanolic stem
extracts which showed moderate activities (P=0.05)
at concentration of 100mg/ml. This is in agreement
with previous studies which reported that many
Jatropha species possess antimicrobial activities
Dec-Feb 2017

Results
+
++
+
+
+
+
+
+
+
- = Absent (not detected)
[24, 25, 26, 9, and 27].The aqueous stem extract in
this study exerted significant (P=0.05) inhibition
zone ranging from 10.9 – 12.5mm which was found
to be more effective against all the tested clinical
pathogenic isolates compared to the ethanolic stem
extracts which yielded moderate inhibition zone of
9.0 – 11.2mm against the tested clinical isolates.
This agreed with the statement that Jatropha curcas
is used in traditional folklore medicine to cure
various ailments in Africa, Asia and Latin America
[5]. Also, that the latex of Jatropha curcas contained
Jatrophine, which is used in the treatment of cough,
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skin diseases, rheumatism; heal wound and
possessed antimicrobial properties.
In addition, [28] reported in their findings on
comparative
in
vitro
antimicrobial
and
phytochemical evaluation of methanolic extract of
root, stem and leaf of Jatropha curcas Linn that they
showed antibacterial and antifungal activities
against Gram positive and Gram negative bacteria
respectively with varying magnitudes.
Furthermore, [40] in their study on phytochemical
screening and in vitro antimicrobial analysis of the
ethanolic stem bark extract of Jatropha curcas Linn
they reported that the extract exhibited antimicrobial
activity which was dose-dependent with inhibition
zones ranging from 10-15mm for Staphylococcus
aureus 11-17mm for Escherichia coli, 10-18mm for
Klebsiella pneumonia, and 14-26mm for Candida
albicans respectively. The MIC of the extract on the
clinical
isolates
(Staphylococcus
aureus,
Escherichia coli and Klebsiella pneumonia) was 25
mg / ml, 50mg/ml and 25mg/ml, respectively. While
the Minimum Bactericidal Concentration (MBC) of
Staphylococcus aureus, Escherichia coli and
Klebsiella pneumonia was 50mg/ml, 50mg/ml and
100mg/ml, respectively.
This study contradicts the findings reported by [15]
and [29] on their work on Garcinia kola extracts that
ethanol is the best solvent for the extraction of most
active principles of medicinal properties in plant as
the aqueous extraction appears to be the most active
one in this research (Table 1).The MIC of the
aqueous stem extract for the different clinical
isolates is between 12.5 and 50mg/ml whereas that
of the ethanolic extract ranges between 12.5 and
25mg/ml. The ethanolic stem extracts also showed
moderate
(P=0.05)
inhibition
zone with
Pseudomonas aeruginosa having the highest
inhibition zone of 11.2mm followed by
Streptococcus spp 11.0mm, Candida albicans
Dec-Feb 2017
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10.8mm, Escherichia coli 10.2mm and Klebsiella
spp 9.0mm, with lowest inhibitory activities
compared to aqueous leaves extracts which showed
significant (P=0.05) inhibitory effects against all the
isolates. This is consistent with previous findings
that Jatropha curcas are known to be potent
antibacterial, antimicrobial, anticancer and
immunosuppressive drugs respectively [5, 28].
The Phytochemical screening of Jatropha curcas
aqueous and ethanolic stem extract was also
determined in this study. Phytochemical results of
the stem extracts revealed the presence of
flavonoids, alkaloids, anthraquinones, saponins,
tannins, cardiac glycosides, steroids, terpenoids and
volatile oil. These Phytochemical compounds exert
antimicrobial activity through various mechanisms.
These secondary metabolites are known to be
biologically active and therefore play significant
roles in bioactivity of medicinal plants because the
medicinal values of medicinal plants lie in these
phytochemical compounds which produce definite
and specific actions on the human body.
A study conducted on phytochemical and
antimicrobial analysis of the ethanolic stem bark
extract of Jatropha curcas Linn revealed the
presence of some secondary metabolites; saponins,
tannins, cardiac glycosides, carbohydrates, reducing
sugars, flavonoids and terpenoids[40].Also,
phytochemical studies on Jatropha curcas resulted
in the isolation of many compounds including
diterpenes, sterols, flavonoids, alkaloids and
peptides [30 - 36].
Flavonoids constituents exhibited a wide range of
biological activities such as antimicrobial, antiinflammatory, anti-angionic, analgesic, antiallergic, cystostatic, antioxidant properties, and anticancer activities [37; 38]. It was also earlier reported
that antimicrobial activities are associated with the
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presence of tannins and flavonoids in Jatropha
curcas [39].
Secondary metabolites (tannins, saponins, steroids,
flavonoids, alkaloids, glycoside, terpenes etc) exert
antimicrobial activity through different mechanisms
[40]. Tannins have been found to form irreversible
complex with proline-rich protein [41] resulting in
the inhibition of cell protein synthesis.Tannins are
known to react with protein to provide the typical
tannins effect which is important for the treatment of
ulcer [42, 43]. Herbs that have tannins as their active
component are astringent in nature and are used for
treating intestinal disorder such as diarrhea and
dysentery [44]. This observation therefore supports
the use of Jatropha curcas in herbal cure remedies.
In the review of the biological activities of tannins it
was observed that they have anticancer activity and
can be used in cancer prevention, thus suggesting
that Jatropha curcas has potential for use as a source
of important bioactive molecule for the treatment
and prevention of cancer [45].It is possible that
steroids occur as part of aglycone moieties of other
constituents of plant. Like saponins and alkaloids,
steroidal compounds present in Jatropha curcas
extract are of important interest due to their
relationship with various anabolic hormones
including sex hormones [46].
Previous work confirmed that steroids have antiviral
activity [47]. Also worked carried out on steroidal
extracts from some medicinal plants showed that
they possess antibacterial activities on some
bacterial isolates [48]. Phytosterols have cholesterol
reducing properties and may act in cancer prevention
[49].
Alkaloids which are one of the largest groups of
phytochemical in plant have amazing effects on
human and have led to the development of powerful
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pain killer medicine [50]. One of the most common
biological properties of alkaloids is their toxicity
against cells of foreign organisms. Alkaloids have
also been reported extensively for their anticancer
activities [51]. Also, triterpenes have demonstrated
antibacterial activities [52].
CONCLUSION:
This study showed that Jatropha curcas stem bark
extracts possessed antimicrobial activities as can be
seen clearly from the results obtained in the study as
such can be very useful as a source of active
antimicrobial agents for the development of drugs to
cure human diseases caused by these
microorganisms.More also, the presence of these
phytochemical compounds identified in Jatropha
curcas stem bark in this study might be responsible
for the antimicrobial activities observed.
RECOMMENDATIONS:
It is also recommended that further research be done
on the plant towards the development of drugs for
the treatment of human diseases caused these
microorganisms. -Further research should be carried
out towards finding the active ingredient/(s)
responsible for the antimicrobial activity of the plant
and at the same time its mechanism of action.
-It is recommended that toxicological studies be
carried out on Jatropha curcas to ascertain its safety.
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