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Abstract: The antibacterial activities of the methanolic, hot water, chloroform and petroleum ether extracts of
Choclospermum planchonii leaf were tested against some clinical bacterial isolates and reference organisms.
The phytochemical screenings of the extracts were also carried out. The leaf extracts of the plant exhibited
antibacterial activities against clinical isolates of Escherichia coli, Pseudomonas aeruginosa, Staphylococcus
aureus, Shigella flexneri, and Salmonella typhii and reference strains of Staphylococcus aureus (ATCC 28923),
Escherichia coli (ATCC 25922) and Pseudomonas aeruginosa (ATCC 27853. The methanolic leaf extracts
exhibited the highest antibacterial activity, its minimum inhibitory concentration (MIC) ranging between 0.31
and 1.25 mg/ml; and its zones of inhibition on the various test microorganisms ranging between 8mm and 13
mm. The petroleum ether extracts had the weakest antibacterial activity, its minimum inhibitory concentration
(MIC) ranging between 2.50mg/ml and 5.00mg/ml and its inhibition zone ranging between 4mm and 8mm. The
phytochemical constituents present in the plant were alkaloids, tannins, saponins, cardiac glycosides, and
sterols. The methanolic extracts of the leaf exhibited potentially biological activity than other extracts. This
indicates that the plant leaf could be useful in the treatment of human infections caused by these pathogens. The
antibacterial activities of the methanolic leaf extract may be attributed to the presence of bioactive compounds.
Keywords: Cochlospermum planchonii leaf, antibacterial activities, zone of inhibition, minimum inhibitory
concentration, phytochemical constituents.

I.  Introduction

Seeking remedies for human ailments from the environment has formed the basis for therapeutics
(Potier et al., 1990). According to Bringmann and Pokorny (1995), African plants constitute a rich untapped
pool of natural products. Nigeria is a large country with numerous rich natural medicinal plants and human
resources (Nigerian Census Report, 1991). Nigeria has immense potential in the area of using preparations from
these plants to complement what the western world offers in treatment and/or prevention of infections including
HIV/AIDS and opportunistic infections

Currently, there is a very high demand for traditional treatment of infections among the middle aged
and the elderly in developing countries including Nigeria (Aregbeyen, 1996; Greenwood, 1998). It is now an
important component of health care services in the rural areas, and will continue to be because of the
inaccessibility and unaffordability of health care services including anti-retroviral drugs (NIFR News Report,
2002). It is clear that not many people, including those living positively with HIV/AIDS, can afford drugs
(English et al., 1996; Enwereji, 2005). Therefore, to move indigenous treatment forward, there is need to
incorporate new knowledge, technologies and techniques in the effective treatment of infections (Adebayo et al.,
1997).

Plants are rich in a wide variety of secondary metabolites, such as tannins, terpenoids, alkaloids, and
flavonoids, which have been found in vitro to have antimicrobial properties. It is estimated that today, plant
materials are either present in Western drugs or have provided the models for 50% of them (Robbers, 1996).
The primary benefits of using plant derived medicines are that they are relatively safer than synthetic
alternatives, offering profound therapeutic benefits and more affordable treatment (Iwu et al., 1999).

Cochlospermum planchonii  is a low shrub savanna plant which grows up to 2.0-2.5m high and
reproduces from seeds and rhizomes (Burkill, 1985). It is a common weed of cultivated fields in both Guinea
and Sudan savanna zones (Burkill, 1985). It produces 3 to 5 celled capsules containing numerous seeds whose
epidermal trichomes are cotton (Burkill, 1985).

The antifungal activity of Cochlospermum planchonii plant has also been reported by (Nduagu et al.,
2008) using different plant parts in different solvents. The chemical compositions of the plant have been
reported by several workers (Addeh-Mensah et al., 1985; Benoit-Vical et al., 1999). More studies are still
needed as information on the antimicrobial activity and bioactive constituents of Cochlospermum planchonii
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leaf is scanty. The study was designed to evaluate the antimicrobial activities and phytochemical constituents of
the crude extracts of Cochlospermum planchonii leaf.

Il.  Materials And Methods
2.1 Test plant
The leaves of Cochlospermum planchonii were collected in August 2008 from the farmland behind
Block B, South-Core of Federal University of Agriculture Makurdi. The plant was identified by Mr. P.O.
Ekwuno of the Department of Forestry, University of Agriculture Makurdi, Benue State, Nigeria.

2.2 Test Organisms

The microorganisms used were clinical strains of Staphylococcus aureus, Escherichia coli, Salmonella
typhii, Pseudomonas aeruginosa and Shigella flexneri; and reference strains of Staphylococcus aureus (ATCC
28923), Escherichia coli (ATCC 25922) and Pseudomonas aeruginosa (ATCC 27853) used as controls.

2.3 Extraction procedure

The leaves of the plant Cochlospermum planchonii were collected, sun dried and pulverized by
pounding. One hundred grams (100g) of the powdered leaves of Cochlospermum planchonii were placed in a
corked bottle, and 500 ml of solvent (methanol, petroleum ether, chloroform or hot water) were added in the
cold (cold extraction). The resulting suspension was allowed to stand in a tightly covered bottle for 48 hours at
room temperature after which it was filtered using Whatman’s No.1 filter paper into a round bottom flask. The
flask containing the filtrate was placed in the water bath and allowed to evaporate off the extraction solvent to
obtain the crude extract. The crude extract was placed in sterile sample bottles and labeled appropriately. The
yield was weighed and recorded in grams.

2.4 Determination of minimum inhibitory concentration (MIC):

The microdilution assay and disc diffusion were carried out using the Ciprofloxacin against the test
organisms both the reference strains and clinical isolates to confirm the sensitivity of Ciprofloxacin against the
test organisms.

2.5 Microdilution Assay Technique

The antibacterial activities of the various extracts were assayed using modified microdilution
techniques of Drummond and Waigh (2000), as described by Satyajit et al. (2007). Micro titre plates were
prepared under aseptic conditions. A sterile 96-well microtitre plate was labeled. One hundred microlitres (100
pL) of test material in 10%(V\v) dimethylsulpoxide (a stock concentration of 10mg/ml) was pipetted into the
first row of wells in triplicates. Sterile nutrient broth (50 uL) was added to all other wells. The extract was
serially diluted two-folds using a multichannel pipette. Tips were discarded after use so that each well had 50
pL of the test material in serially descending concentrations. To each well 10 pL of resazurin indicator dye
solution in sterile water was added. Bacterial suspension (10 pL) in nutrient broth (5x10° cfu/ml) was added to
each well to achieve a concentration of 5x10° cfu/ml.

Two columns were used as controls: positive control (comprising broad-spectrum antibiotic
Ciprofloxacin) that prevented bacterial growth; and negative control containing bacterial suspension, resazurin
indicator dye and 10%v/v dimethylsulphoxide without the test extract. Finally each plate was sealed with
paraffin film to ensure that the bacteria did not become dehydrated. Plates were incubated at 33°C for 18-22hrs.
The plates were then observed macroscopically for colour change and turbidity under the reading mirror. The
minimum inhibitory concentration, which is the lowest concentration of the extract that caused bacterial growth
inhibition, was read off.

2.6 Minimum bactericidal concentration

The minimum bactericidal concentration was determined by sub culturing the minimum inhibitory
concentrations onto a sterile surface of drug free Mueller-Hinton agar plates. The plates were incubated at 33°C
for 18-24hours. The plates were observed for colonies and non colonies. Plates without growth colonies
indicated minimum bactericidal concentration.

2.7 Disc Diffusion Assay Technique

Antimicrobial screening using the disk diffusion method as described by the NCCLS (2004) was
carried out. Twenty milliliters (20 ml) of molten sterile Mueller-Hinton agar was poured into sterile Petri dishes
and was allowed to solidify. A loopful of inoculum containing 5x10° cfu\ml bacterial suspension was uniformly
streaked on the surface of the agar. Pre-sterilized filter paper discs of 3 mm diameter were impregnated with the
different concentrations of extracts, and were placed on the seeded agar. Ciprofloxacin discs (10pug) was used
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as a positive control and discs saturated with sterile water (negative control) were placed at the center of the
seeded plates and incubated for 18-22hrs at 33 to 37°C. At the end of incubation period, diameter of inhibition
zones in all three replicates were measured in millimeters using measuring slide and the mean of the three was
determined.

2.8 Phytochemical Test

Phytochemical test was carried out on the extracts for the following bioactive constituents: tannins,
saponins, cardiac glycosides, alkaloids, sterols and flavonoids. Chemical tests were carried out on the extracts of
the leaf using standard procedures to identify the constituents as described by Sofowara (1993), Trease and
Evans (2002), and Harborne (1998).

2.8.1 Test for Tannins: Small portion of extracts of leaf each was stirred with 1ml absolute methanol and FeCl;
(ag) added in a test tube. A blue black precipitate is indicative of the presence of tannins.

2.8.2 Test for Saponins:

i. Frothing test; Small portion of extracts of leaf each was shaken with water in a test tube. Frothing which
persisted on warming is indicative of the presence of saponins.

ii. Emulsion test ; Five drops of olive oil was added to 3ml of extracts of leaf in a test tube and the mixture
was vigorously shaken to form stable emulsion. Formation of stable emulsion indicates the presences of
saponins.

2.8.3 Test for Flavonoids: 2ml of solution of extracts was added to Magnesium chip and few drops of H,SO,
in a test tube. Light yellow precipitate in brown solution is indicative of flavonoids.

2.8.4 Test for Alkaloids:

i). Small portion of the extracts of leaf was dissolved in 2ml 0.1 HCI (aq) in a test tube. To this was added 2
drops of Mayer’s reagent, a light yellowish white precipitate indicates the presence of alkaloids.

ii). Dragendroff’s reagent, 0.85g basic bismuth nitrate in 10ml glacial acetic acid into 40ml water was added to
small portion of extracts of leaf in a test tube and the mixture was heated for 2minutes. Faint yellowish orange
precipitate indicates the presence of alkaloids.

2.8.5 Test for Cardiac glycosides: Keller-Killani test; To a small portion of solution of extracts in glacial
acetic acid containing 2 drops of FeCls; (ag) was added 1.5ml conc. H,SO,. Lower conc. H,SO, layer that is
colourless, with upper acetic acid layer is indicative of the presence of glycosides.

2.8.6 Test for Sterols: The extracts were dissolved in 2ml of acetic anhydride and cooled ice conc. H,SO4 was
carefully added. A colour change from violet to blue then to green indicates the presence of sterols.

I11.  Results

The results of the minimum inhibitory concentrations of the leaf extracts of C. planchonii using
modified indicator based microdilution technique are shown on table 1. The MIC of methanolic leaf extracts
was in the range of 0.31 and 1.25 mg/ml. Methanolic leaf extracts exhibited the highest inhibitory effect on all
the test organisms, for example E.coli ATCC 25922 was 0.31mg/ml, P. aeruginosa ATCC 27853 1.25mg/ml
and for S aureus ATCC 28923 was 0.63mg/ml. S. typhii and P. aeruginosa 0.625mg/ml. S. aureus, S. flexneri
and E. coli for 1.25mg/ml. Petroleum ether leaf extracts had the weakest antibacterial activity: the MIC on the
organisms ranging from 2.50 to 5.00mg/ml ; E.coli ATCC 25922 was 2.5mg/ml and S. aureus ATCC 28923 was
5.0mg/ml. S. typhii, P. aeruginosa, S. aureus, S. flexneri and E. coli were 5.0mg/ml.

The results of the antibacterial susceptibility test of the plant extracts using the disc diffusion method
are shown in Table 2. The extracts of different solvent screened showed varying inhibitory effects;
methanolic extracts (9mm-13mm), chloroform extracts (6mm-10mm), petroleum ether extracts (5mm-8mm) and
hot water (Bmm-10mm) against the test organisms. Ciprofloxacin served as the positive control (11mm-15mm)
exhibited the largest zone of inhibition. The viability controls in the last column showed that the organisms were
not inhibited as they were cultured without any extracts or antimicrobial agents in Tables 1 and 2.

The results of the phytochemical constituents of the leaf extracts of Choclospermum planchonii are
presented in table 3. The phytochemical investigation revealed the presence of alkaloids, saponins, tannins
glycosides and sterols in the leaf extracts of Choclospermum planchonii . The zone of inhibitions and minimum
inhibitory concentrations of the leaf extracts are shown in Fig.2 and Fig.3 respectively. In fig.2 the results
showed that methanolic leaf extract of Choclospermum planchonii was the highest ranging between 11mm -
13mm as observed for the reference organisms and 9mm -13mm for the clinical isolates. Petroleum ether leaf

DOI: 10.9790/3008-1012109114 www.iosrjournals.org 111 | Page



Evaluation Of The Antibacterial Activities Of Crude Extracts Of Cochlospermum planchonii Leaves

extract was the weakest with 5mm to 8mm as observed for the reference organisms and 5mm-8mm for clinical
isolates respectively. In fig.3 the methanolic leaf extract showed the strongest antibacterial activity with MICs
ranging between 0.31mg/ml-1.25mg/ml as observed for reference organisms and 0.63mg/ml-1.25mg/ml for
clinical isolates. The minimum inhibitory concentrations of the petroleum ether leaf extracts had the weakest
MICs ranging between 2.5mg/ml-5.0mg/ml for reference strains and 5.0mg/ml for clinical isolates.

Table 1: Minimum Inhibitory Concentrations (mg mL™) of Leaf Extract obtained by the Microdilution

Technique
Ciproflo- Viability
Organisms Methanol Hot Water Chloroform Pet. Ether xacin Control
Reference Strains
Staphylococcus aureus ATCC
28923 0.63 5.00 5.00 5.00 + -
Escherichia coli ATCC
25922 0.31 5.00 5.00 2.50 + -
Pseudomonas aeruginosa
ATCC 27853 1.25 2.50 5.00 5.00 + -
Clinical Isolates
Staphylococcus aureus 1.25 2.50 5.00 5.00 +
Escherichia coli 1.25 2.50 5.00 5.00 + -
Pseudomonas aeruginosa 0.63 2.50 5.00 5.00 + -
Salmonella typhi 0.63 1.25 2.50 5.00 + -
Shigella flexneri 1.25 1.25 2.50 5.00 + -
Key: + = bacterial growth inhibited; - bacterial growth uninhibited.
Table 2 : Zone of inhibition diameter (mm) of bacterial growth by Leaf Extracts
Organisms . . Viability
Methanol Hot Water Chloroform Pet. Ether Ciprofloxacin Control
Reference Strains
Staphylococcus aureus ATCC 28923 11 6 6 5 13 -
Escherichia coli ATCC 25922 13 7 7 7 15 -
Pseudomonas aeruginosa ATCC
27853 11 6 6 5 12 -
Clinical Isolates
Staphylococcus aureus 9 9 7 5 11 -
Escherichia coli 12 9 9 7 14 -
Pseudomonas aeruginosa 11 8 8 8 12 -
Salmonella typhi 13 10 10 7 14 -
Shigella flexneri 12 8 8 8 13 -
Note: Each value represent mean of three different observations; + means uninhibited growth
Table 3: Phytochemical Constituents of Leaf Extracts
Test Methanolic Extract Chloroform Extract | Pet. Ether Extract | Hot Water Extract
Alkaloid + - - +
Saponin + - + -
Tannins + + - -
Flavonoids - - - -
Cardiac glycosides + - + -
Steroids + + - -
+: Presence of constituent; -: Absence of constituent
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Fig.3 Pattern of Minimum Inhibitory Concentration of leaf extracts.

IV.  Discussion

The plant C. planchonii growing locally within the university campus was screened for antibacterial activity and
was found to exhibit antibacterial activity against some clinical isolates of E. coli and P. aeruginosa and their reference
strains. This finding agrees with the previous antibacterial studies related to this plant and reported by Ouattara et al. (2007).
The significant antibacterial activity of the plant could be attributed to the presence of bioactive compounds in the plant.
This result suggests that the plant could be used as potential broad spectrum antibacterial agent for treatment of bacterial
infections.

Antibacterial activity and susceptibility assay of the plant varied according to extraction solvents. This indicates
that the minimum inhibitory concentration and zone of inhibition diameter of the leaf extracts were affected by the solvent
used for extraction. For example the methanolic extract showed the highest antibacterial activity amongst other extracts, the
variation may probably be due to the type of bioactive compounds present in the different extracts as suggested by Abiodun
et al. (2007).

Although the inhibitory effects of aqueous and methanolic extracts of medicinal plants are usually reported
(Olayinka et al., 1992; Omer et al., 1998), our findings show that methanolic leaf extract of the plant studied had more
inhibitory effect than extracts of petroleum ether, chloroform and hot water. For example the value of minimum inhibitory
concentration of the methanolic leaf extract was lower than those of other extracts and the zone of inhibition diameter higher
than those of others. MIC of methanolic extract ranged between 0.31 and 1.25mg/ml, and its zone of inhibition diameter
ranged between 8 and 13mm.

These results confirm the evidence in previous studies (Ahmad et al., 1998; Cowan, 1999) that alcoholic solvents
like methanol and ethanol are more suitable than other solvents such as water in extracting components of medicinal plants.
This result suggests that the antibacterial constituents of the plant may be residing in higher concentration in the methanolic
leaf extracts and could have contained more active constituents than other solvents.

Among the bacterial strains tested Staphylococcus aureus appears to be the most resistant bacteria and this could
be attributed to genetic mutation of the microorganism probably due to multidrug resistance factor (Adwan et al., 2005;
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Fridkin et al., 2005; Schito, 2006). Salmonella typhii, though a Gram-negative bacterium appeared to be the most sensitive
organism to the inhibitory effect of the leaf extracts of the plant and has been reported to be sensitive to other medicinal
plant such as Carica papaya (Osato et al., 1993). Therefore this scientific finding validates with the traditional use of the
plant C. planchonii in the treatment of typhoid fever and diarrheal diseases (Igoli et al., 2005).

V.  Conclusion
Cochlospermum planchonii methanolic leaf extracts that have shown significant antibacterial activities can be
considered a potential antimicrobial agent in the treatment of bacterial diseases.
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