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This study was carried out to investigate the antimicrobial activity of the plant
against different microorgamsms especially those responsible for sexually
transmitted infections which is becoming endemic in Africa. Hexane, ethyl acetate
and methanol extracts of the plant and chromatographic fractions were screened
against seven pathogenic organisms comprising gram positive and gram negative
bacteria and fungi. The extracts and fractions displayed potent antimicrobial
activity agamst these organisms, giving Minimum Inhibitory Concentrations
(MIC) ranging from 0.75 to 12.5 pg mL ™" for the fractions. The results suggest that
extracts of J. multifida could be used in treating sexually transmitted bacterial
mnfections. Phytochemical screening of the extracts also showed the presence of
steroids, alkaloids, saponins, tarmins and glycosides.
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INTRODUCTION

Jatropha multifida (Linm) (Euphorbiaceae) 13 a
multipurpose shrub commonly grown as hedge plant
around homes in West Africa for aesthetics and its
medicinal properties.

Jatropha species are used in traditional folklore
medicine to cure various ailments m Africa (Burkill, 1994).
Jatropha multifida is used in West Africa ethnomedicine
for treating various infections. The latex is used to cure
thrush on tongues of babies and for treating infected
wounds and skin infections. The seed and seed o1l are
used as purgative. The seed o1l is also used along with
burnt plantain leaves in making homemade hard soap
and also as a lubrmcant and for making candles
(Burkill, 1994). Glucosides and a peptide have been
reported from the latex of J. multifida (Kosasi et al.,
198%a, b, Van der Berg et al., 1995). Furthermore, the roots
of Jatropha species including the title plant have
demonstrated antimicrobial activities (Dominguez et al.,
1980; Aiyelaagbe et al., 2000; Aiyelaagbe, 2001).

An estimated 200-400 million people worldwide are
mfected with sexually transmitted diseases which are
caused by bacteria, fungi and viruses.

The objective of this study was to further assay the
extracts and fractions of J. multifida against bacteria and
fungi-causing sexually transmitted diseases. This paper
reports the results of the antimicrobial assays of the stem
and root of this plant.

MATERIALS AND METHODS
Plant  materials:  Jatropha  multifida  (Linn)
(Euphorbiaceae) was collected from different locations in
Ibadan and Ekiti in south western Nigeria in June 2001 and
June 2003. The plants were authenticated at the Forestry
Research Institute Tbadan, where voucher specimens were
deposited (Herbarium voucher number FHI 107675).

The plant samples were air-dnied, cut into small pieces
and ground.

Extraction of plant material: The dried and ground plant
materials: leaves (1.37 kg); stemwood (2.1 kg); stembark
(1.48 kg); rootwood (1.84 kg) and rootbark (1.28 kg) were
extracted in the soxhlet extractor with hexane, ethyl
acetate and methanol (10 L. each) successively to give the
respective extracts which were concentrated in vacuo.

Phytochemical screening: The extracts were tested for
the presence of some secondary plant metabolites
following standard procedures (Sofowora, 1984,
Trease and Evans, 1989).
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Microbial strains: The following microorganisms were
employed in the assay: Gardnerella vaginalis (STI/UCH
2305), Neisseria gonorrhoea, (ATCC 19424), Escherichia
coli (NCTC 9001), Proteus mirabilis (laboratory strain),
Pseudomonas aeruginosa (NCTC 6750), Staphylococcus
aureus (INCTC 6571) and Candida albicans (STI/UCH
0992) (Key: ATCC -American Typed Culture Collection;
NCTC-National Culture Typed Center, STI-Sexually
Transmitted Infection, UCH-University College Hospital,
Tbadan).

The following chemotherapeutic agents were used
as control: Gentamycin (10 pug mL.™") and Tioconazole

(5 pgmL ™).

Determination of antimicrobial activity: The extracts were
subjected to antimicrobial assays using the procedures
described in literature (Kavanagh, 1972; Ademya ef af.,
1996).

The sensitivity test agar plates and Sabourand and
Dextrose agar plates were each seeded with 0.2 mL of a
1:100 dilution of an ovemight culture of some bacteria and
the fungi, respectively. Mueller-Hinton agar was used for
testing the Neisseria gonorrhoea and Gardnerella
vaginalis. The seeded plates were allowed to dry in the
incubator at 37°C for 20 min. A standard cork borer of
8 mm diameter was used to make equidistant and umform
wells on the surface of the agar and mto different wells
were placed 60 pL of the different extracts/fractions
re-suspended m 20% DMSO at a final concentration of
20 mg mL~". The plates were incubated at 37°C for 24 h
and at room temperature for 72 h for bacteria and fungi,
respectively after which diameter of zones of inhibition
were measured. Since each of the extracts were
reconstituted mn 20% DMSO before being tested, 20%
DMSO was included in each plate as a solvent control
besides the chemotherapeutic agents included as positive
controls. The antimicrobial studies were done in
triplicates and diameters of zones of mhibition (mm) are
expressed as Means and Standard errors on Means.

Determination of Minimum Inhibitory Concentration
(MIC): The MIC of the crude extracts and fractions were
determined usmng broth dilution method in 96 well
microtiter plates. The highest concentration of extracts
and fractions tested were 20 and 10 mg mL.™", respectively,
dissolved in 10% of dimethyl sulphoxide (DMSO) and
serial 2-fold dilutions were made with water as diluent.
Ten microlitres of each test dilution (in Mueller-
Hinton broth and Tryptic soya broth for bacteria and
fungi, respectively) was added to wells of a 96-well plate
and each well was moculated with 190 pL of a logarithmic
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phase test culture diluted to 0.5 Macfarland standard
which correspond to 107 cfu (when plated on Mueller
Hinton agar in petri dish) of a logarithmic phase test
culture. The petri dish (for control viable count) and the
96-well plates (for momtoring test) were incubated at
37°C for 24 h after which the lowest concentration that
showed no visible growth was recorded as the Mimmum
Inhibitory Concentration (MIC) for each organism
(Adeniyi et al., 2000).

Fractionation of the extracts: The root extracts were
subjected to Vacuum Liquid Chromatography (VL.C) to
fractionate them following standard procedures (Coll and
Bowden, 1986; Pelletier et al., 1986). Five gram of each
extract was dissolved mn chloroform and preadsorbed on
TLC-grade silica gel (Merck Kieselgel 60G). A solvent
gradient of hexane, ethyl acetate, chloroform and
methanol was used. The concentrated fractions were
subjected to TLC and sunilar fractions were pooled
together.

The fractions were also subjected to antimicrobial
assay.

RESULTS AND DISCUSSION

Phytochemical screening of the extracts revealed the
presence of different secondary metabolites, including
steroids, saponins and alkaloids (Table 1). All the extracts
are rich in steroids. The ethyl acetate and methanol
extracts are richer in the metabolites than the hexane
extracts, which may be due to the relatively lugher polarity
of these solvents, hence their ability to extract more
components. However, it 18 noteworthy that the methanol
extracts of the stem wood and bark (TMSWM, TMSBM)

Table 1: Yield and result of phytochemical screening of J. mudtifida extracts

and the ethyl acetate of the stem wood (IMSWE) showed
potent broad-spectrum  activity against all  the
microorganisms. Some of the extracts were even more
than the drugs, gentamycin and
tioconazole. For example, the stem wood and bark ethyl
acetate and methanol extracts were more active against
Proteus mirabilis than gentamycin. It 1s also significant
that five of the extracts (Table 2) were active against
P. aeruginosa used, which was resistant to gentamyecin.
The antimicrobial activity of these extracts may account
for the many uses of the plant in ethnomedicine.

The MIC results further confirmed the potency of
these extracts against the microorgamsms. The MIC
showed that the hexane extract of the root bark (IMRBH)
1s the most potent against Neisseria gonorrhoea with an
MIC value of 0.78 pg mL~". The IMRWH, JMRWE and
IMRBH were also the most active against Staphylococcus
aureus with an MIC value of 0.78 pg mL™". The most
active extracts agamst Candida albicans with an MIC
value of 3.12 pg mL.™" were the TIMRWH, IMRWE and
IMRBM. The stem bark ethyl acetate and methanol
extracts (TMSBE, IMSBM) also showed high potency
against Proteus mirabilis with MIC value of 1.56 pg mL™
(Table 3).

The pooled fractions from the VLC of the root
extracts also showed potent broad-spectrum antimicrobial
activity against the microorgamsms (Table 4) and were
more active than the crude extracts. The observed
activities were comparable to that of gentamycin and even
higher with respect to E. coli and S. aureus. The MIC of
these fractions 1s also very significant and confirmed the
potency of these fractions (Table 5).

J. multifida latex 1s used for treating thrush on
tongues of babies, infected wounds and skin infections

active control

Secondary metabolites

Extracts® Percentage yield (w/iw) Steroids Alkaloids Saponins Tanning Glycosides
IMSWH 0.71 + - - + +
IMSWE 3.53 + + - + +
IMSWM 2.35 + + -

IMSBH 2.53 + - - - -
IMSBE 2.13 + + + + +
JMSBM 5.87 + + + + +
JMRWH 0.38 + + - - +
JIMRWE 0.60 + + + + +
JMRWM 0.87 + + + + +
JMRBH 0.70 + + - - +
JMRBE 0.70 + + - - +
JMRBM 0.90 + + + + +

Extracts®, JMSWH = Hexane extract of J. multifida stem wood, IMSWE = Ethy| acetate extract of J mudtificks stem wood, IMSWM = Methanol extract
of J. multifida stem wood, IMSBH = Hexane extract of J. muftifida stem bark, IMSBE = Ethyl acetate extract of J. multifida stem bark, JIMSBM = Methanol

extract

of J mudtifids stem bark, IMRWH = Hexane extract of J mudtifid root wood, IMRWE = Ethyl acetate extract of J. mudtificks root wood,

IMRWM = Methanol extract of J maadtifida root wood, IMRBH = Hexane extract of J madtifida root bark, IMRBE = Ethyl acetate extract of J. mudtifick
root bark, IMRBM = Methanol extract of J. padltifida root bark, + = Positive, - = Negative
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Table 2: Jn vitro antimicrobial activity of the extracts of J. mudtifics against STD organisms

Microorganisms®/Zone of inhibition® {mm)

Extracts® GV NG EC PM PA SA CA
JMSWH 13+04 12403 - - - - -
JMSWE 14+0.2 12+0.4 11+0.3 17+0.4 13+0.3 15+0.3 13+0.3
JMESWM 17£0.3 13+04 12+£0.3 18+0.3 14+0.4 16=0.4 14+0.2
JMSBH 14+0.3 12403 - - - 15+0.4 12+0.4
JMSBE 15+0.4 - 14+0.4 19+0.4 12+£0.3 15+£0.3 12+0.2
JMSBM 15+0.4 12+0.4 11+0.3 18+0.3 14+0.3 14+0.4 11+0.3
JMEWH 17£0.5 NT 20+0.5 NT 14+0.5 20+0.4 18+0.5
JMRWE 15+0.4 NT 15+0.5 NT 14+0.4 2004 18+0.4
JMEWM 15+0.3 NT 15+0.4 NT - 20£0.5 -
JMRBH 12+0.5 20404 15+0.5 - - 20+0.4 13+0.4
JMRBE - 20403 20+0.3 - - - 1705
JMRBM lo0.4 18+0.3 15+0.3 11+0.3 - - 18+0.3
GENT 2440.5 22405 14+0.3 16+0.3 R 18+0.3 NT
TIOC NT NT NT NT NT NT 19403
DMSO - - - - - - -

Extracts®, JMSWH = Hexane extract of J. multifida stem wood, IMSWE = Ethy| acetate extract of J mudtificks stem wood, IMSWM = Methanol extract
of S multificda stem wood, IMSBH = Hexane extract of J. muftificks stern bark, IMSBE = Ethyl acetate extract of J. sadtificks stermn bark, IMSBM = Methanol

extract

of J. mudtifida stem bark, IMRWH = Hexane extract of J multifida root wood, IMRWE = Ethyl acetate extract of J. muidtifida root wood,

IMRWM = Methanol extract of J maadtifida root wood, IMRBH = Hexane extract of J madtifida root bark, IMRBE = Ethyl acetate extract of J. mudtifick
root bark, JMRBM = Methanol extract of J multifida root bark, Concentration of Extracts = 20 mg mL ™}, GENT = Gentamycin (10 ug mL™"), TIOC
= Tioconazole (5 pg mL™"), ®Microorganisms: GV-Gardnerella vaginalis (STI/UCH 2305), NG - Neisseria gonorrhoea (ATCC 19424), EC = Escherichia
coli (INCTC 9001), PM = Proteus mirabilis (laboratory strain), PA = Pseudomonas aertiginosa (NCTC 6750), SA = Staphyvlococcus aureus (NCTC 6571),
CA = Candida albicany (STIUCH 0992), *Zone of Inhibition: Zone of inhibition of triplicate result expressed as means and standard error on means size

of well =8 mm, - =No zone of inhibition, NT = Not Tested, R = Resistant

Table 3: Minimum Inhibitory Concentration (MIC) of Jatropha muitifida
Extracts

Table4: In vitro antimicrobial activity of VLC fractions of Jatropha
muitifice

Microorganisms®/MIC® (ug mL™!)

Extracts® GV NG EC PM PA SA CA
JMSWH ~ 25.00 100.00 - - - - -
JMSWE  25.00 100.00 12.5 6.25 500 125 250
JTMSWM 312 2500 25.0 3.12 125 625 125
JMSBH 156  50.00 - - - 6.25  50.0
JMSBE 6.25 - 12.5 1.56 500 125 500
JMSBM 6.25  100.00 100 1.56 12.5 125 50.0
JMRWH 625 NT 1.56 NT 12.5 156 312
JMRWE 1250 NT 6.25 NT 125 078 312
JMRWM 625 NT 6.25 NT =200 078 =200
JMRBH 100.00 0.78 100 =200 =200 078 500
JMRBE  50.00 1.56 1.56 - - - 6.25
JMRBM 1250 312 25.0 50 - - 3.12

Extracts®, JMSWH = Hexane extract of J. madltifida stem wood, IMSWE
= Ethyl acetate extract of J mudtifida stem wood, IMSWM = Methanol
extract of S pdltificks sterm wood, IMSBH = Hexane extract of J. multifida
stem bark, JMSBE = Ethyl acetate extract of J mudtifida stem bark,
JMSBM = Methanol extract of J mudtifida stem bak, IMRWH =
Hexane extract of J mudtificda root wood, IMRWE = Ethyl acetate extract
of J mudtifida root wood, IMRWM = Methanol extract of J. multifida root
wood, IMRBH = Hexane extract of J. mudtifida root bark, IMRBE = Ethyl
acetate extract of J. multifida root bark, JMRBM = Methanol extract
of J mudtifida root bark, Concentration of extracts = 20 mg mL™!,
GENT = Gentamycin (10 pg mL™"), TIOC = Tioconazole {5 ugmL™),
“Microorganisms: GV = Gardnerella vagindis (STIYUCH 2305), NG
= Neisseria gonorrhoea (ATCC 19424), EC = Escherichia coli (NCTC
9001), PM = Proteus mirabilis (laboratory strain), PA = Pseudomonas
aeruginosa (NCTC 6750), 8A = Staphylococcus aurens (NCTC 6571), CA
Candida albicans (STVUCH 0992), *MIC-Minimum Inhibitory
Concentration (pg mL™")

(Burkill, 1994), but there was no report on the potency of
the other parts in the literature. Hence, these results
indicate that the stem and roots of this plant could be
exploited medicmally to treat sexually transmitted diseases
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Microorganisms®/Zone of inhibition® (mm)

Fractions® GV NG EC PA SA CA
JMBWMI1 14+0.2 - 20+0.2 1604 16£04 -
JIMBWM2 - NT - 16+=0.4 1402 -
IMBRWM3 - - - - - -
IMBRWM4 - - 11+0.4  15+0.3 - -
IMRBHI1 20+0.4 18+04  26+0.3 - 20203 12404
JMRBH2 25+0.3 25+03 24403 14202 20£02 -
JMRBEL 25+0.3 1803 25303 12+04 22403 1240.3
JMRBE2 20+£0.4  204£04 24402 1503 2304 -
IMRBM 1 20+0.4 19404 20404 1402 20£04 -
IMRBM?2 17404 13402 15403 - 1604 -
DMSO - - - - - -
GENT 25404  25+0.2 15403 R 18+0.4 NT
TIoC NT NT NT NT NT 2040.4

*Fractions: IMRWM (1-4) = Pooled VL.C fractions of Methanol extract of
J. multifida root wood, IMRBH (1-2) = Pooled VI.C firactions of Hexane
extract of J. multifida root bark, IMRBE (1-2) = Pooled VI.C fractions of
Ethyl acetate extract of J. mudtificks root bark, IMRBM (1-2) = Pooled VLC
fractions of Methanol extract of J. mudtifida root bark, Concentration of
Fractions = 20 mg mL™! GENT = Gentamycin (10 pg mL™), TIOC =
Tioconazole (5 pg mL™") *Microorganisms: GV = Gardnerella vaginalis
(ST/UCH 2305), NG = Meisseria gonorrhoea (ATCC 19424), EC =
Escherichia coli (NCTC 9001), PA = Pseudomonas aeruginosa (NCTC
6750), SA = Staphylococcus aurens (INCTC 6571), CA = Candida albicans
(STI/UCH 0992), “Zone of Inhibition: Zone of inhibition of triplicate result
expressed as means and standard error on means, Size of well = 8 mim,
-=No zone of inhibition, NT =Not Tested, R = Resistant

and other mnfections transmitted by bacteria and fungi.
These results support the follkloric uses of this plant and
suggest that the plant could be exploited for more potent
antibiotics m the future. This 1s the first report of
antimicrobial activity of the extracts and fractions of
Jatropha multifide against bacteria and fungi STD
MICTOOIganisms.
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Table 5: Minimum inhibitory concentration of VILC fractions of Jatropha nuidtifida

Microorganisms®/MIC* (pg mL™!)

Fractions® GV NG EC PA SA CA

IMBIWMI 6.25 =12.50 1.56 6.25 6.25 =12.5
IMBIWM2 12,50 =12.50 =12.50 6.25 =12.50 =12.5
IMBIWM3 12,50 =12.50 =12.50 =12.50 =12.50 =12.5
TMBIW M4 12,50 =12.50 =12.50 6.25 =12.50 =12.5
IMRBHI1 0.75 1.56 1.56 =12.50 1.56 =12.5
IMRBH2 0.75 0.75 0.75 6.25 0.75 =12.5
JMRBEL 0.75 1.56 0.75 =12.50 0.75 =>12.5
JMRBE2 0.75 1.56 0.75 6.25 0.75 =>12.5
JMRBM1 1.36 312 1.56 6.25 3.12 =>12.5
JMRBM2 3.12 =12.50 6.25 =12.50 3.12 >12.5

*Fractions: IMRWM (1-4) = Pooled VLC fractions of Methanol extract of J muitifide root wood, IMRBH (1-2) = Pooled VLC fractions of Hexane extract
of J. mudtifica root bark, IMRBE (1-2) = Pooled VL.C fractions of Ethyl acetate extract of J. mudtificks root bark, IMRBM (1-2) = Pooled VL.C fractions of
Methanol extract of J. mudtifida root bark, Concentration of Fractions = 20 mg mL.~* GENT = Gentamycin (10 pg mL™"), TIOC = Tioconazole (5 pg mL™")
“Microorganisms: GV = Gardnerella vaginalis (STI/UCH 2305), NG = Neisseria gonorrhoea (ATCC 19424), EC = Escherichia coli (INCTC 9001),
PA = Pseudomonas aeruginosa NCTC 6750), SA = Staphylococcus aurens (NCTC 6571), CA = Candida albicans (STI/UCH 0992), “MIC = Minimum

Inhibitory Cooncentration (ug mL™")
CONCLUSION

The study has confirmed the presence of many
secondary metabolites in this plant. Tt has further showed
that these plant extracts could be exploited for the
treatment of sexually transmitted infections. The results
support the follloric use of this plant in treating microbial
that J. multifida could be

investigated further for new potent antibiotics especially

infections and shows

for sexually transmitted diseases.
ACKNOWLEDGMENTS

This research was supported by the Committee on
Scientific and Technological Cooperation of the
Organization of Islamic Conference (COMSTECH/OIC),
Islamabad, Pakistan and the International Foundation
for Science (IFS), Stockholm, Sweden, through a grant
to Dr. Olapeju O. Aiyelaagbe. The financial support of
MacArthur  Foundation through a grant to the
University of Thadan for Staff Development (given to
Dr. Olapeju O. Aiyelaagbe) also facilitated the write-up of
this study.

REFERENCES

Adeniyi, BA., HA Odelola and B.A. Oso, 1996.
Antimicrobial potentials of Diospyros mespiliforniis
(Ebenaceae). Afr. J. Med. Sci.,, 25: 221-224.

Ademyi, B.A, HHS. Fong, I M. Pezzuto, L. Luyengi and
H.A. Odelola, 2000. Antibacterial activity of
Diospyrin, Isodiospyrin and Bisisodiospyrin from the
Root of Diospyros piscatoria (Gurke) (Ebenaceae).
Phytother. Res., 14: 112-117.

147

Aiyelaagbe, 0.0, EK. Adesogan, O. Ekundayo and
B.A. Adeniyi, 2000. The antimicrobial activity of
roots of Jatropha podagrica Hook. Phytother. Res.,
14: 60-62.

Aiyelaagbe, 0.0, 2001. Antibacterial activity of Jatropha
multifida roots. Fitoterapia, 72: 544-546.

Burkill, HM., 1994. The useful plants of West Tropical
Africa. Vol. 2 (families E-T), Royal Botarncal Gardens,
Kew, pp: 90-94.

Coll, J.C. and B.F. Bowden, 1986. The application of
vacuum liquid chromatography to the separation of
terpene mixtures. J. Nat. Prod., 49; 934-936.

Dominguez, X.A., G. Cano, R. Franco, A.M. Villareal,
W.H. Watson and V. Zabel, 1980. Riolozatricne, a
new class of diterpene from Jatropha dicica var.
Sessiliflora. Phytochemistry, 19: 2478,

Kavanagh, F., 1972. Analytical Microbiology. Academic
Press, New York, pp: 74.

Kosasi, S., W.G. Van der Sluis and R.P. Labadie, 198%a.
Multifidol and multifidol glucoside from the latex of
Jatropha multifida. Phytochemistry, 28: 2439-2441.

Kosasi, S., W.G. Van der Sluis, R. Boelens, L.A.T. Hart
and R.P. Labadie, 1989b. Labaditin, a novel cyclic
decapeptide from the latex of Jatropha multifida L.
(Euphorbiaceae). FEBS. Lett., 256: 91-96.

Pelletier, S'W., HP. Chokshi and HEK. Desai, 1986.
Separation of diterpenoid mixtures using vacuum
liquid chromatography. J. Nat. Prod., 49: 892-900.

Sofowoera, E.A., 1984. Medicinal Plants and Traditional
Medicine in Africa. Johnm Wiley and Sons,
pp: 142-147.

Trease, A. and W.C. Evans, 1989. Trease and Evans
Pharmacognosy. 13th Edn. Bailiere Tindall, London.

Van der Berg, A.1J., SF.AJ. Horsten, I.]. Kettenes-van
den Bosch, B.H. Kroes and R.P. Labadie, 1995.
Multifidin-a cyanoglucoside in the latex of Jatropha
multifida. Phytochemistry, 40: 597-598.



	JMS.pdf
	Page 1


