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ABSTRACT
Aim To ascertain the antibacterial properties ien¢in seed extracts & cinus communis.

Procedure Dry seeds Bf communis were deshelled, grounded to powder and extraadéd Wwith alcohol and
water using Soxhlet machine. Different concentratiof the extracts were tested against selectedrEasing
diffusion method of susceptibility testing on séingly testing agar medium.

ResultsKlebsiella pneumoniae, Escherichia coli, Proteus mirabilis, Saphylococcus aureus and Enterococcus
faecalis were highly susceptible to both the methanol aradew extracts of the seed whiRseudomonas
aeruginosa showed reduced susceptibility.

Conclusion The active antimicrobial ingredientsRincommunis should be identified while its medicinal value
to humans properly investigated in this regard.
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INTRODUCTION

Ricinus communis popularly called Castor bean in English is a pthat is widely distributed in virtually in all
continents of the world (De Vendra, and Raghavé@v8)l Its leaves are verticulate, long- pertiolati¢h
palmately divided laminae; flowers in terminal paes are usually overtopped by lateral shoots; rfialeers
clustered at the bottom, female flowers above, wittonspicuous caduceus perianth. The fruits asbagise,
triocular, soft-spiny capsules; the seeds are ouwmchpressed dorsally, thick, shiny pale-grey taast black
with dark mottling (Solakiet al, 2006; Alm, et al, 2007; and, lyothigt al, 2006).

R.communis has found several daily applications in humanvégti(Challenger, and McCarron, 1990; and,
Kinamore,et al, 1980): the oil seed is used in coating fabrics atier protective coverings (Venugopetlal,
2006); the hydrogenated oil is utilized in the mfature of waxes, polishes, carbon paper, candidseyons
(Hugnet-Termes, 2001; Wilcox, and Bodeker, 20044, aferscht,et al, 2006). It has been used with belief to
cure several ailments: arthritis, asthma, boilsnbucancer, carbuncles, catarrh, chancre, chatetd, colic,
convulsions, and ‘craw-craw’, to mention but a flvakshminaravana, and Sujatha, 2005; and, Koretaal,
2006).

Several biophysical properties have been associsibdR. communis. In Jos, Nigeria, whole seeds in stat
doses were found to stop pregnancy for about aipetavo separate studies among volunteers (Isictell,
2000; and, Dasgt al, 2000). In Norway (Heklandkt al, 2000), it was found that the B chain Rf communis
activates human complement thus boosting immumihile findings from Sudan (Fakhri, 1989) revealbdtt

R. communis from various plant extracts were found so attalectively various portions of the cell bodies of
hippocampal neurons with defined functions. Alsdridia (llavarasonet al, 2006), its anti-inflammatory and
free radical scavenging activity by inhibition @ditl peroxidation was well demonstrated.
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From the microbiological stand point, there hasbesn much published data Bhcommunis (Choromagt al,
1985; Villalta and Kierszenbaum, 1984; and, Ng &g, 1999) especially as concerns the antimictlobia
properties of its various extracts on bacteriagfumiruses and parasites.

In view of the fact that bacteria have assumedrgmacedented level of antimicrobial resistance ntioae ever

in the history of modern medicine (Jomkab,al, 2006a; Jombogt al, 2006b; and, Jomba&t al, 2006c): the
continuous search for more reliable antibioticsdmees a worthwhile and noble mission. This study was
therefore set up to ascertain the antibacterighgntges of the seed extractsRfcommunis.

MATERIALS AND METHOD

Setting The study was carried out in Jos Plateste sif Nigeria between August and November 2005.
Seed Preparation SeedsRofcommunis were obtained from Pharmacology Department otthiversity of Jos.
These were deshelled and then crushed into finepousing laboratory mortar and pestle.

Soxhlet Extraction The solvent used was absolutthanel. Twenty grams of the ground dry sample efgbed
was placed in an extracting thimble and placedénstoxhlet apparatus. A water condenser was attaohe
soxhlet apparatus at the top. The apparatus wed fitto the neck of a flask containing 250mlshef methanol
(solvent) heated on a water bath.

The vapour from the solvent reached the soxhleaigtps through the side tube and condensed ompgassd
the condenser. The condensed solvent dropped arute substance in the thimble and dissolveddbaired
substance. The solution filtered through the thembto the flask bearing the solvent. This procass#tinued
until the solvent from the thimble was colourleBgtraction was then said to be completed. Thisinanus
extraction method extracted all the componenthefgiant, which were soluble in methanol. The ettveas
then evaporated to dryness and a light brown oityaet was collected, weighed and stored by refatien at
temperature of € for further susceptibility testing. Similar pratee was carried out for water extraction
where water was used in place of methanol.

Antimicrobial Susceptibility Testing Bacteria usdédr the study were obtained from the Microbiology
laboratory of the Jos University Teaching Hospid&ITH), Jos. Organisms tested wefésbsiella pneumoniae,
Escherichia coli, Proteus mirabilis, Staphylococcus aureus, Pseudomonas aeruginosa and Enterococcus
faecalis. Whitman no 1 filter paper was used to prepareeptshility discs of 4mm in diameter, which were
sterilized in hot air oven. Commercially preparadcd of ceftriaxone (30ug) were used as positivetrog
which was susceptible against all the organisnstetle while either sterile distilled water or metblawas used
as negative control. The refined oil extracts ot#tdiwas either mixed with methanol or warm stetitgilled
water in varying concentrations. With a fine pipetd.02 mis of each concentration was impregnatiéd av
sterile sensitivity disc; similar preparations wetene with methanol and sterile distilled waternStvity
testing agar media were dried for 30 minutes &€3ihd then flooded with about 0.5 McFarland’s brmihure
equivalent of the selected organisms. Using stéoiteeps, the commercially prepared ceftriaxonediand
discs impregnated with appropriate concentratiohsnethanol and water extracts along with the neegati
controls were carefully placed on the flooded agedia.

The preparation was incubated overnight 2C3@nd the radiuses (in millimeters) of zones ofhitlon were
measured using vernier calipers (Scott, 1989).

Interpretation of Results The sensitivity reportswaterpreted as Sensitive (S), Intermediate (8 Resistant
(R) as follows:

Sensitive (S) Zone radius of inhibition wider thagual to, or not more than 3mm smaller than thsitipe
control.

Intermediate (I) Zone radius of inhibition is mdr@an 3mm smaller than the positive control butlees than
3mm.
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Resistant (R) No zone of inhibition or zone radiusasures 2mm or less.

Analysis of Results Results obtained were analys#uy simple descriptive methods.

RESULTS

All the organisms tested were Resistant to bothrtethanol and water extracts at 5mg/ml concentratio
exceptProteus mirabilis which was Intermediate against the water extr&ghilarly, most organisms were

Resistant to the extracts at 6mg/ml strengths dxbepwater extracts agairRtoteus mirabilis (Intermediate),
and methanol extracts agai&siphylococcus aureus (Intermediate).

For the 7mg/ml concentrationByoteus mirabilis and Staphylococcus aureus were Intermediate for both forms
of extractsKlebsiella pneumoniae Intermediate and Resistant for the methanol anémextracts respectively;
Pseudomonas aeruginosa Resistant and Intermediate for the methanol antbmextracts respectively. Both

extracts were Resistant agaifstterococcus faecalis but Intermediate and Sensitive agaiBstherichia coli
respectively.

Most of the organisms were Intermediate to Seresifor the 8mg/ml extracts of both methanol and wate
exceptEnterococcus faecalis which was Resistant to both extracts as well asiiethanol and water extracts of
Pseudomonas aeruginosa andKlebsiella pneumoniae respectively.

Both the methanol and water extracts at 9mg/mhgthes of the extracts were Intermediate to Sers#iyainst

all the organisms tested, while the 10mg/ml of bmtiracts were Sensitive against all except themeattracts
againstPseudomonas aeruginosa which was Intermediate.

TablelAntimicrobial susceptibility patterns of bextd to various concentrations of the seed extrattR.
communis.

Concentration of extracts inside disks* used (vaur.02mls)
5mg/ml 6mg/ml 7mg/ml 8mg/ml 9mg/ml 10mg/mi

A B A B A B A B A B A B
Klebsiella pneumoniae R R R R | R | R I S S
Proteus mirabilis R I R I I I S I S | S S
Staphylococcus aureus R R | R | | | | | S S S
Pseudomonas aeruginosa R R R R R I R | S | S |
Enterococcus faecalis R R R R R R R R I S S
Escherichia coli R R R I I S S S S S S S

Key: A= Methanol Extracts
B= Water Extracts
S= Sensitive
I= Intermediate
R= Resistant
*Disk Diameter= 4mm

DISCUSSION

Generally all the bacteria testeld¢bsiella pneumoniae, Escherichia coli, Proteus mirabilis, Saphylococcus
aureus, Pseudomonas aeruginosa and Enterococcus faecalis) had a steady increase in susceptibility patterns
from almost all resistant at 5mg/ml concentratibmotigh intermediate/sensitive at 9mg/ml to virtyalll
sensitive at 10mg/ml. This finding points to thetfahat, there is a possibility to exploit the &atiterial
properties inherent in the seed extradRofommunis for large scale medicinal uses. The finding isdfienal as

it also heralds probably the emergence of a neibiatit with such a wide spectrum of activity asifi in the
study being added to the existing list of them.
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The active antibacterial ingredients in the Casted extracts should be identified and processgassibly
commercial quantities in order to seek its releeaincthe current war against antimicrobial resisgarThis no
doubt poses a serious challenge to the modern deyige of medicine (Albertirgt al, 2002; Krishnagt al,
2004; Cuevasst al, 2004; and, Ishikawat al, 2004). The fact that treatment of infections cdusgorganisms
such astaphylococcus aureus, Pseudomonas aeruginosa andEnterococcus faecalis are increasingly becoming
difficult (Cuevas,et al, 2004; and, Ishikawagt al, 2004)further strengthens the importance of these present
findings and the need for a continuous search fitbiatics with comparative advantage.

Pseudomonas aeruginosa appeared less susceptible to the extracts companbe other organisms. The high
profile resistance of this organism against sevanéimicrobials in current use has severally bescuchented
(Bouza,et al, 1999; and, Chastre, and Trouillet, 2000).

Further work should be carried out to identify #ative ingredients with the antibacterial properiges well as
the tolerable human dose range vis-a-vis the mimirmhibitory concentration (MIC).

In conclusion, seed extracts Bf communis of both ethanol and water preparations were faionde highly
active against several bacteria tested. Hencejeattgredients of these seed extracts should bdifidel and
consequently its medicinal benefits to humans etqao
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