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Abstract: Jatropha multifida (Ogege) sap was screened for antibacterial and antifungal activities against
Pseudomonas aeruginosa, Klebsiella pneumoniae, Staphylococcus aureus, Escherichia coli, Bacillus subtilis,
Salmonella typhi and Candidasp. The phytochemical components of Jatropha multifida (Ogege) sap showed the
presence of alkaloids, saponin, carbohydrate, phenol and tannins, and the absence of glycosides, flavonoids and
steroid. Agar well diffusion and broth dilution methods were used to determine the minimum inhibitory
concentration (MIC) and minimum bactericidal concentration (MBC) at concentrations 1050mg/ml to 2mg/ml
(by two fold dilution using sterile distilled water). The result of this study showed that all the organisms were
susceptible to the sap. Gram-positive bacteria, Bacillus subtilis and Staphylococcus aureus were found most
susceptible with MIC of 4mg/ml and 16mg/ml respectively, followed by Gram-negative bacteria, Pseudomonas
aeruginosa, Escherichia coli and Salmonella typhi with MIC of 66mg/ml and Klebsiella pneumoniae,
263mg/ml, and Candidasp. had MIC of 263mg/ml. The MBC determination showed that a concentration of
131mg/ml and 263mg/ml could completely kill Staphylococcus aureus and Bacillus subtilis respectively and
525mg/ml could completely kill both Klebsiella pneumoniae and Candidasp. The result of this study suggests
that Jatropha multifida (Ogege) sap could be potential source of new antimicrobial agents.
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I. Introduction

Of the world population, about three quarter relies on plants and their extracts for their healthcare [1].
Traditional medicine is an important source of potentially useful new compounds for the development of
chemotherapeutic agents [2]. Emergence of pathogenic microorganisms that are resistant/ multi resistant to
major class of antibiotics has increased in recent years due to indiscriminate use of synthetic antimicrobial drugs
[3]. In addition, high cost and adverse side effects are commonly associated with popular synthetic antibiotics
(such as hypersensitivity, allergic reactions, immjunosupression etc.) and are major burning global issues in
treating infectious diseases [4]. Although pharmacological industries had produced considerable number of
commercial antibiotics time to time but resistance in pathogens towards these drugs too has increased at high
rate and mult-drug resistant microorganisms have exacerbated the situation [5]. In the present scenario, there is
an urgent and continuous need of exploration and development of cheaper, effective new plant based drugs with
better bioactive potential and least side effects. Hence, recent attention has been paid to biologically active
extracts and compounds from plant species used in herbal medicines [6]. Antimicrobials of plant origin have
enormous therapeutic potential and have been used since time immemorial. They have been proved effective in
the treatment of infectious diseases simultaneously mitigating many of the side effects which are often
associated with synthetic antibiotics [7]. Positive response of plant based drugs (less/ no side effects) might lies
in the structure of the natural products which reacts with toxins and/or pathogens in such a way that less harm is
done to other important molecules or physiology of host. It is because of this reason that drug designing studies
nowadays have come up as new field of research.

Jatropha multifida (locally called ‘Ogege’ in some part of Southwest, Nigeria) belong to the family
Euphorbiaceae [8], origin uncertain but probably indigenous to Barbados. A very attractive and widely
cultivated species throughout the tropics and is commonly known as coral plant or French physic nut [9]. J.
multifida Linn. is grown as an ornamental plant in north Australia and South east Africa [10], The leaves and
latex of J. multifida are used medicinally. The leaves are used in scabies: the latex is applied over wounds and
ulcer and the oil is used both internally and externally as abortifacient [11]. The bark and leaves are used as
medicine for neurodermatitis, itchy skin and skin eczema [12]. The stems were employed as chewing sticks used
for dental care in Ekiti state, Nigeria [13].

The objective of study is to investigate the phytochemical component, antibacterial and antifungal
activities of Jatropha multifida (Ogege) sap on Pseudomonas aeruginosa, Klebsiella pneumoniae,
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Staphylococcus aureus, Escherichia coli, Bacillus subtilis, Salmonella typhi and Candida sp. and also to
determine the minimum inhibitory concentration (MIC) and minimum bactericidal concentration (MBC) of the
sap on the test organisms.

II. Materials and Methods
2.1. Collection and Preparation of Samples
The Jatropha multifida (Ogege) sap was collected from the Department of Microbiology, University of
Ibadan, Ibadan inside a sterile sample bottle after surface sterilization of the tip end of the tree branch with 75%
ethanol and cotton wool. The tip end was tilted and broken, and the sap was allowed to drain into the bottle.
Hand contamination was carefully avoided during collection. The sample was lyophilized and weighed. Stock of
1050mg/ml was then prepared in distilled water.

2.2. Sources and Maintenance of Organisms

Pure cultures of Pseudomonas aeruginosa, Klebsiella pneumoniae, Staphylocccus aureus, Escherichia
coli, Salmonella typhi and Candida sp. were collected from Medical Microbiology

Laboratory, University College Hospital, Ibadan and pure culture of Bacillus subtilis was collected
from the Department of Microbiology, University of Ibadan, Ibadan, Oyo State and were subcultured on agar
slant (Nutrient Agar for bacteria and Potato Dextrose Agar for fungi). Twenty-four hour old cultures were
prepared for use at each time.

2.3. Phytochemical Screening of the Sap

Then the screening of the plant sap was carried out according to the method described by [14] for the
purpose of detecting active components like glycosides, phenol and tannins, alkaloids, steroids, saponins,
carbohydrate, and flavonoids.

2.4. Culture Media

Mueller-Hinton Agar was prepared according to the manufacturer's instruction, autoclaved and
dispensed at 20 ml per plate in 12 x 12cm Petri dishes. Set plates were incubated overnight to ensure sterility
before use.

2.5 Antimicrobial Bioassay

Suspension of micro-organisms was made in sterile normal saline and adjusted to 0.5 Macfarland
standard (10° Cfu/ml) [15]. From the sap stock of 1050mg/ml sap, two-fold serial dilution with distilled water to
obtain concentrations 525mg/ml, 263mg/ml, 131mg/ml, 66mg/ml, 33mg/ml, 16mg/ml, 8mg/ml, 4mg/ml and
2mg/ml. Each labeled medium plate was uniformly inoculated with a test organism by using a sterile cotton
swab rolled in the suspension to streak the plate surface in a form that lawn growth can be observed. A sterile
cork borer of 7mm diameter was used to make wells on the medium. 0.1ml of the various extract concentration
were dropped into each, appropriate labeled well [16, 17]. Water was tested neat for each organism. The Mueller
Hinton Agar plates were incubated at 37°C for 24 hours. Antimicrobial activity was determined by measuring
the diameter of zones of inhibition (mm) produced after incubation. O.05% of Ciprofloxacin was used as
control [15].

2.6 Determinatiion of Minimum Inhibitory Concentration (MIC)

To measure the MIC values, the sap stock and various concentrations of the stock, 1050mg/ml,
525mg/ml, 263mg/ml, 131mg/ml, 66mg/ml, 33mg/ml, 16mg/ml, 8mg/ml, 4mg/ml and 2mg/ml were assayed
against the test bacteria. The minimum inhibitory concentration was defined as the lowest concentration able to
inhibit any visible bacterial growth [18, 17].

2.7 Determination of Minimum Bactericidal Concentration (MBC)

Equal volume of the various concentrations of the sap and Mueller Hinton broth were mixed in micro-
tubes to make up 0.5ml of solution (1:4). 0.5ml of McFarland standard of the organism suspension was added to
each tube [17]. The tubes were incubated aerobically at 37°c for 24 h. Two control tubes were maintained for
each test batch. These include tube-containing extract without inoculum and the tube containing the growth
medium and inoculum. The MBC was determined by sub-culturing the test dilution on Mueller Hinton Agar and
further incubated for 24 h. The highest dilution that yielded no single bacterial colony was taken as the
Minimum bactericidal Concentration [19]. This was carried out on the Gram-positive organisms (Bacillus
subtilis and Staphylocccus aureus) being highly sensitive, Klebsiella pneumoniae, and Candida sp.
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III. Results
3.1. Phytochemical Screening of the Sap
TABLE 1 shows the phytochemical screening of the sap of Jatropha multifida (Ogege). The result
indicates the presence of carbohydrate, phenol and tannins, saponins, and alkaloids, and the absence of
flavonoids, glycosides, and steroids.

Table 1: Phytochemical Screening of the Jatropha multifida (Ogege) Sap

Phytochemical component Sap
Glycosides -
Alkaliods +
Flavonoids -
Phenol and tannins +
Saponins +
Steroids -
Carbohydrate +

+ = present; - = absent

3.2. Antimicrobial Bioassay of the Jatropha multifida (Ogege) Sap

TABLE 2 shows the zones of inhibitions (mm) of Jatropha multifida (Ogege) sap on Pseudomonas
aeruginosa, Klebsiella pneumoniae, Staphylococcus aureus, Escherichia coli, Bacillus subtilis, Salmonella typhi
and Candida sp. at concentrations 1050mg/ml, 525mg/ml, 263mg/ml, 131mg/ml, 66mg/ml, 33mg/ml, 16mg/ml,
8mg/ml, 4mg/ml and 2mg/ml, 0O.05% of Ciprofloxacin as control and water (neat).. The control had a lesser
antimicrobial effect on the tested organisms than the Jatropha multifida (Ogege) sap except for Pseudomonas
aeruginosa. Water had no antimicrobial effect against all the test organisms.

Table 2: Antimicrobial Bioassay of the Jatropha multifida (Ogege) Sap on the Test Organisms

Test Organisms Zones of Inhibitions (mm)
A B C D E F G H | J Cip W
Pseudomonas aeruginosa 16 12 11 10 8.5 - - - - - 26.5 -
Escherichia coli 14 12.5 11 10.5 9 - - - - - 11 -
Salmonella typhi 16.5 15 11 10 9.5 - - - - - 8.5 -
Klebsiella pneumoniae 18.5 14.5 8.5 - - - - - - - 13 -
Staphylococcus aureus 20 16.5 14 13 12 11 95 - - - - -
Bacillus subtilis 18 16.5 135 125 12 11 10 95 85 - 14 -
Candida sp. 13 9 8 - - - - - -

A =1050mg/ml, B = 525mg/ml, C = 263mg/ml, D = 131mg/ml, E = 66mg/ml, F = 33mg/ml, G = 16mg/ml,
H =8mg/ml, I = 4mg/ml, J = 2mg/ml, Cip = Ciprofloxacin, W = Water.

3.3. Minimum Inhibitory Concentration (MIC) of the Jatropha multifida (Ogege) Sap on the Test Organisms

TABLE 3 shows the minimum inhibitory concentration (MIC) of the Jatropha multifida (Ogege) sap
on the test organisms. All the Gram-negative bacteria had the same MIC of 66mg/ml except Klebsiella
pneumoniae which had higher MIC of 263mg/ml equal to the MIC of the Candida sp. but Gram-positive
bacteria had a lower MIC with Staphylococcus aureus having MIC of 16mg/ml and Bacillus subtilis having
MIC of 4mg/ml.

Table 3: Minimum Inhibitory Concentration (MIC) of the Jatropha multifida (Ogege) sap on the Test

Organisms
Test Organisms Minimum Inhibitory Concentration (MIC) (mg/ml)

A B C D E F G H I J
Pseudomonas aeruginosa - - - - * + + ++ ++ T+
Escherichia coli * + + ++ 4+ T+
Salmonella typhi ® + + 4 T+ S+
Klebsiella pneumoniae - - * + + ++ ++ ++ ++ ++
Staphylococcus aureus - - - - - - * + + .
Bacillus subtilis - - - - - - - - * +
Candida sp. - * + + ++ ++ ++ o+

A =1050mg/ml, B = 525mg/ml, C = 263mg/ml, D = 131mg/ml, E = 66mg/ml, F = 33mg/ml, G = 16mg/ml,
H =8mg/ml, I = 4mg/ml, J = 2mg/ml. - = no growth, * = MIC, + = little growth, ++ = dense growth.
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3.4. Minimum Bactericidal Concentration (MBC) of the Jatropha multifida (Ogege) Sap on the Test Organisms

TABLE 4 shows the minimum inhibitory concentration of the Jatropha multifida (Ogege) sap on the
test organisms. The Gram-positive bacteria had the lowest MBC with Staphylococcus aureus having the MBC
of 131mg/ml and Bacillus subtilis having the MBC of 263mg/ml. Klebsiella pneumoniae and Candida sp. had
the same MBC of 525mg/ml.

Table 4: Minimum Bactericidal Concentration (MBC) of the Jatropha multifida (Ogege) sap on the Test

Organisms
Test Organisms Minimum Bactericidal Concentration (MBC)
Pseudomonas aeruginosa ND
Escherichia coli ND
Salmonella typhi ND
Klebsiella pneumoniae 525mg/ml
Staphylococcus aureus 131mg/ml
Bacillus subtilis 263mg/ml
Candida sp. 525mg/ml

ND = not determined.

IV. Discussion

The result of this study showed that Jatropha multifida (Ogege) sap have varied antibacterial and
antifungal activities against the tested organisms (TABLE 3). The ability of the sap to have effect on both the
Gram-positive and Gram-negative bacteria suggests that the sap of this plant is broad spectrum in activities. This
correlates with the observation of previous workers that plants contain substances that are antimicrobial [20].
The sap was active against both the Gram-positive and Gram-negative organisms with better activity against the
Gram-positive organisms. This is consistent with findings from other authors that Gram negative bacteria are
usually more resistant to antimicrobial agents than Gram positive bacterial species [21, 22] and this
susceptibility differences between Gram-positive and Gram-negative bacteria may be due to cell wall structural
differences between these classes of bacteria. The Gram-negative bacteria cell wall outer membrane appears to
act as a barrier to many substances including synthetic and natural antibiotics [23].There was also activity
observed against Candida sp. although lower than the bacteria (TABLE 3). Klebsiella pneumoniae had the same
MIC and MBC with the Candida sp. (TABLE 3 and 4) but little different exist in their zones of inhibitions
(TABLE 2) which could mean that Klebsiella pneumoniae ( having higher zones) was a little beat more
susceptible compare to the Candida sp. This follows the same trend with the work of [24] that bacteria were
more sensitive to his citrus extracts than were the fungi. The lower MIC of Bacillus subtilis (4mg/ml) as
compare to that of Staphylococcus aureus (16mg/ml) (TABLE 3) could be attributed to the fact that the Bacillus
subtilis is from environmental origin while the Staphylococcus aureus is a clinical isolate which could have
acquired some resistance level to antibiotics and even, Bacillus subtilis could quickly switch into dormancy
(spore formation) due to the presence of antibacterial agents. But in the case of their MBC (TABLE 4), Bacillus
subtilis had the highest (263mg/ml) compare to the Staphylococcus aureus (131mg/ml). This could be attributed
to the fact that Bacillus subtilis, being a spore-former, could produce spores. Spores are very resistant to adverse
conditions such as the presence of antibacterial agents and can only be killed at extreme conditions such as very
high quantity of antimicrobial agents. The higher MIC of Klebsiella pneumoniae (263mg/ml) as compare to
other Gram-negative bacteria (66mg/ml) in this study (TABLE 3) might be probably Klebsiella pneumoniae has
been exposed more to antibiotics and has therefore acquired more resistance (or multi-resistance) to antibiotics.
The antimicrobial activities of the sap on the tasted organisms as shown from the result of this study, confirms
its use in treating antimicrobial infections like wound infection, itchy skin and skin eczema [12] and suggests
that it could also be employed in the treatment of diseases caused by Klebsiella pneumoniae and Candida sp.

V. Conclusion

In this age of increased emergence of pathogenic microorganisms that are resistant/ multi resistant to
major class of antibiotics due to indiscriminate use of synthetic antimicrobial drugs, this study has opened more
air in search for possible source for cheaper, effective new plant based drugs with better bioactive potential, and
the plant sap can be used in this time of urgent and continuous need of exploration and development of new and
better drugs. The study has evaluated both the MIC and the MBC of the sap, time kill assays is recommended
for further work.

Because the sap is broad spectrum in action, it implies that the sap can be useful in antiseptic and
disinfectant formulation as well as in chemotherapy if the active principle can be isolated. The anti-
pseudomonal and anti-staphylococcal, anti-candidal activities of the sap of this plant can be further explored.
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