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Abstract: The aim of this work was to evaluate the crude extract, fractions and compound of Stemonocoleus
micranthus stem bark for antimicrobial activity. The methanol extract, fractions and compound were tested by
agar-well diffusion method for its antibacterial activity against Staphylococcus aureus, Bacillus cereus,
Escherichia coli and Pseudomonas aeruginosa at a concentration of 1000 µg/ml. The results indicated that the
extracts did not inhibit the growth of Escherichia coli while the other isolates were inhibited at various extend.
The compound isolated from S. micranthus (TS1) strongly inhibited S. aureus and B. cereus. The minimum
inhibitory concentrations (MIC) of the extract on S. aureus, B. cereus and P. aeruginosa were 0.211, 0.209 and
1.895 mg/ml respectively. The overall results provide promising basis for the use of crude extract as well as the
isolated compound in the treatment of infections associated with the sensitive pathogens studied. 
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INTRODUCTION spectra determined with a Jasco FT-IR 410 apparatus. H

The  continuous   development   of  antibiotic recorded in CDC  ( with its signals at  7.25 and 77.0 ppm
resistant strains of microbial pathogens, such as as reference) TLC was carried out on silica gel 60 GF
methicillin-resistant Staphylococcus aureus (MRSA), pre-coated plates with detection by UV light or by
penicillin-resistant Streptococcus pneumoniae (PRSP) spraying with 50% H SO  followed by heating at 100°C.
and vancomycin-resistant enterococci (VRE), is a growing
problem and it is therefore extremely important to discover Plant Collection and Identification: The stem barks of
and develop new antimicrobial extracts and compounds. Stemonocoleus micranthus was collected from Obukpa,
The screening of the plant extracts for antimicrobial Nigeria in July 2007, Mr. Ozioko Afred, a botanist,
activity has shown that higher plants represent a potential identified the plant material. Voucher specimen
source of new anti-infective compounds. Antimicrobial (INTERCEDD/ 21408) is deposited at the InterCEDD,
compounds such as benzoin and emetin that have been Nsukka, Nigeria.
isolated from plants may inhibit bacteria through different
mechanisms than conventional antibiotics and could Extraction and Isolation: The air-dried and powdered
therefore be of clinical value in the treatment of microbes plant material (3Kg) was macerated in a mixture of CH Cl -
[1]. MeOH (1:1) for 24h [2]. Removal of the solvent in vacuo

The purpose of this study was to investigate the in a rotary evaporator provided an organic extract (100g).
antimicrobial activity of extract, fractions and compound The resultant extract was then subjected to open column
of Stemonocoleus micranthus on some bacterial chromatography using CH Cl -Acetone mixture as eluent.
pathogens. Fractions of 500ml were collected and regrouped on the

MATERIALS AND METHODS eluted with Cl H : acetone (6:3) (500mg). Further

General Experimental Procedures: The UV spectra were chromatography using MeOH as eluent and Sephadex
obtained with a Shimadzu 3101 PC instrument and IR LH20 as stationary phase afforded compound 1 (250mg).
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basis of their TLC profiles. The combined fractions were
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purification of this fraction was done by column
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Identification of TS1: The known compound L- sterile swabs. The agar-wells were made (6 mm in
Quebrachitol [3, 4] was identified by comparison of NMR diameter) and filled with 50 µl of the plant extract,
data with published data. corresponding to a concentration of 1000 µg/ml. Negative

Antimicrobial Assays solvents  that  was used to dissolve the plant extracts
Preparation of Extracts:  20mg of the extract was (20%  v/v  DMSO).  Positive   control   was  gentamycin
dissolved in 0.2ml dimethylsulphoxide (DMSO) and 0.8ml (30 µg). The inoculated plates were incubated at 37°C for
nutrient broth was added to the resultant solution to 24h. Antimicrobial activity was evaluated by measuring
obtain a concentration of 20mg/ml. Negative control was the zone of inhibition in milliliter.
prepared with 0.2ml DMSO mixed with 0.8ml nutrient broth
(20% DMSO). MIC Determination: The minimum inhibitory

Test Organism: The clinical isolates of Gram positive and natural logarithm of the concentration of extract against
Gram-negative organisms were collected from the the square of zones of inhibition. A regression line was
Department of Microbiology and the Department of drawn through the points. The antilogarithm of the
Veterinary Pathology and Microbiology, all in the intercept on the logarithm of concentration axis gave the
University of Nigeria, Nsukka. These isolates include MIC values [5, 6]. 
Staphylococcus aureus, Bacillus subtilis, Escherichia
coli and Pseudomonas aeruginosa. These isolates were RESULTS AND DISCUSSION
re-identified and subcultured on nutrient agar slants.
Quality control organisms used in the study were Table 1 shows the results of the antimicrobial
Staphylococcus aureus ATCC 25923, Bacillus cereus screening of the crude extract, fractions and isolated
NRRI BI4724, Escherichia coli ATCC 25922 and compound from stem bark of Stemonocoleus micranthus.
Pseudomonas aeruginosa ATCC 27853. The results show that the extract strongly inhibited the

Agar Well Diffusion Method: The antibacterial activity of zone of inhibition was observed for P. aeruginosa while
Stemonocoleus micranthus was determined using the the growth of E. coli was not inhibited at the tested
agar well diffusion methods [5]. Four bacterial species concentration.
namely Staphylococcus aureus, Bacillus cereus, Fractions 2, 3 and 4 exhibited the same activity as the
Escherichia coli and Pseudomonas aeruginosa were crude extract while fraction 1 did not inhibit the growth of
used in the study. the tested microorganisms. The isolated compound, TSI

These microorganisms were maintained on nutrient also had same activity as the crude extract. Comparing the
agar slants at 4°C and subcultured on fresh nutrient agar inhibitory activity of S. micranthus to gentamicin
plates 24h prior to the antimicrobial test. The bacterial antibiotics, S. micranthus had a promising activity
suspension comparable to 0.5 McFarland standards was especially against the Gram-positive organism and can be
made in normal saline and spread on nutrient agar using used in development of antibacterial drugs.

control was prepared using the same concentration of

concentration (MIC) was calculated by plotting the

growth of S. aureus and B. cereus at 1000 µg/ml. A weak

Fig. 1: L-Quebrachitol
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Table 1: Inhibition zone diameters (mm) of the crude extract, fractions and compound isolated from Stemonocoleus micranthus and reference antibiotic
determined by the agar-well diffusion test

Tested samples
--------------------------------------------------------------------------------------------------------------------------------------------------------

Fractions Compound
Crude extract ------------------------------------------------------------------------------- --------------------------

Microorganisms SME F1 F2 F3 F4 TS1 RA
Staphylococcus aureus 22.0 0 19.0 21.5 21.5 21.0 26.0
Bacillus aureus 19.5 0 14.5 16.0 16.5 16.5 21.0
Escherichia coli 0 0 0 0 0 0 18.0
Pseudomonas aeruginosa 11.5 0 11.0 12.0 12.5 12.5 22.5
SNE= stemonocoleus micranthus extract; TS1= L-Quebrachitol; RA= Reference antibiotic (Gentamicin); F1 to F4= fractions from Stemonocoleus micranthus.

Table 2: Minimum inhibitory concentration of Stemonocoleus micranthus extract
Organisms Microorganism Concentration of extract (mg/ml)
Staphylococcus aureus 0.211
Bacillus aereus 0.209
Pseudomonas aeruginosa 1.895

The MIC results also confirmed that S. micranthus 3. Achenbach, H., R. Waibel and I. Addae-Mensah,
had antibacterial activity against the Gram-positive 1885. sesquiterpenes from Carissa edulis.
organisms (Table 2). Previous report by Anaga et al. [7] Phytochemistry, 24: 2325-2328.
indicated  that  S. micranthus  extract  inhibited  the 4. Bentley,  M.D.,   S.R.   Brakett  and  A.  Chapa,  2004.
growth of some multi-resistant Gram-negative bacteria. 2-hydroxyacetophenone: Principle roof volatile of the
Thus, further investigation into the pharmacological and east Africa medicinal plant, Carissa edulis. J. Nat.
cytotoxicity studies of this extract are considered to Prod., 47: 1056-1057.
confirm the use of S. micranthus as potential therapeutic 5. Esimone, C.O., M. U. Adiukwu and J.M. Okonta, 1998.
agent. Preliminary Antimicrobial Screening of the Ethanolic

CONCLUSION Journal of Pharmaceutical Research and

The   results    of    this    study    have   shown  that 6. Osadebe, P.O. and S.E. Ukwueze, 2004. A
S. micranthus has promising antimicrobial properties; Comparative Study of the Phytochemical and
thus, the plant can be exploited in the development of Antimicrobial Properties of the Eastern Nigerian
phytomedicine for antimicrobial drug development. Species of Mistletoe (Loranthus micranthus) Sourced
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