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The aqueous and organic solvents extracts of Boscia angustifolia were screened for antibacterial and
phytochemical properties. Alkaloids and saponins were detected in aqueous and chloroform extracts.
These extract fractions were significantly (p<0.05) active against Staphylococcus aureus, Pseudomonas
aeruginosa, Escherichia coli and Streptococcus pneumoniae but did not show activity against
Salmonella typhi at concentrations ranging from 10 to 120 mg/ml. The hexane and petroleum ether
extracts did not show activity on the bacterial organisms used. All the activities were compared with a
standard drug, tetracycline. The Minimum Inhibitory Concentration (M.l.C.) of the aqueous and
chloroform extracts was 20 and 10 mg/ml respectively. The results lend scientific credence to justify the

use of this plant against some bacterial diseases.
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INTRODUCTION

Medicinal plants have been used for centuries as
remedies for human diseases because they contain
components of therapeutic value (Nostro et al., 2000).
The acceptance of traditional medicine as an alternative
form of health care and the development of microbial
resistance to the available antibiotics has led researchers
to investigate the antimicrobial activity of medicinal plants
(Bisignano et al., 1996; Hammer et al., 1999). Boscia
angustifolia (family Capparidaceae) is commonly called a
Rough-leaved shepherds tree. It is small tree of Sava-
nnah with up to 25 ft high with glabrous branches,
greenish flowers and fragrance. It is widely spread in
northern Nigeria, Sudan and Saudi Arabia (Keay et al.,
1960). The leaves and roots are used for the treatment
of diarrhea, pneumonia, boils, chest pain, wound
infection, urinary infection and typhoid fever and protect
cells of the skin (Keay et al., 1960). In Sokoto and other
parts of Nigeria, the root extract of B. angustifolia is used
tradomedically in the treatment of bacterial diseases.
Plants containing terpenoids, steroids, phenolic com-
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pounds and alkaloids have been reported to have
antimicrobial activity (Hostettmann and Nakanishi, 1979).
The plant has not been thoroughly evaluated for
antibacterial activity and phytochemical properties. The
bacterial organisms used in this study are known to
cause wound infection, diarrhoea, pneumonia and chest
pain. This study was aimed at investigating the
antibacterial activity of the plant by preliminary in vitro
bioassay screening, using aqueous, hexane, petroleum
ether and chloroform extracts.

MATERIALS AND METHODS

Collection of plant materials

B. angustifolia was obtained from Kara market, Sokoto. The portion
(root) collected was used by traditional healers in the treatment of
bacterial diseases. The plant was identified and verified at Usmanu
Danfodiyo University, Sokoto, Herbarium (Botany unit, Department
of Biological sciences). Voucher specimen was deposited in the
Herbarium. Traditional herbalists in northern Nigeria use the root
rather than other parts of the plant in the treatment of bacterial
diseases. The root obtained was open-air-dried under the shade,
pulverized into a moderately coarse powder (using a wooden pestle
and mortar) and stored until required for use (Onoruvwe and
Olorunfemi, 1998).



Organisms

The species of bacterial organisms were Staphylococcus aureus,
Pseudomonas aeruginosa, Escherichia coli and Streptococcus
pneumoniae. They were clinical isolates obtained from Usmanu
Danfodiyo University Teaching Hospital (UDUTH), Sokoto. The
cultures of bacteria were maintained on nutrient agar slants at 4°C,
re-identified by biochemical tests (Cheesbrough, 1982) and sub-
cultured on to nutrient broth for 24 h prior to testing.

Extraction and fractionation procedure

Fractionation of the extract was done by activity-guided
fractionation using ethanol-water (1:1) and different (hexane,
petroleum ether and chloroform) organic solvents. The powdered
extract of the plant (40 g) was extracted with ethanol-water (500ml
of 1:1) at room temperature overnight (Moris and Aziz, 1976; Isaac
and Chinwe, 2001). The extract was filtered; the filtrate was
partitioned in hexane (250 ml) and clarified by further filtration.
Evaporation of the hexane to dryness in an oven at 50°C yielded
0.76g of residue. The aqueous filtrate (ethanol-water) was further
partitioned with petroleum ether (250 ml) and chloroform (250 ml).
Evaporation of the petroleum ether, chloroform and the last
remaining aqueous filtrate yielded 0.90, 1.0 and 0.80 g of residues,
respectively. A separate portion of the powdered plant (40 g) was
extracted with 500 ml distilled water at room temperature overnight
and filtered. The filtrate was also evaporated to dryness and yielded
3.60 g of residue (Isaac and Chinwe, 2001). The residues were
reconstituted in sterilized distiled water and screened for
antibacterial activity. The above procedure enabled us obliterate the
possible contributory antibacterial effect of the organic solvents.

Phytochemical screening

This was carried out using standard procedures of Harbone (1973),
Trease and Evans (1978), EI-Olemyl et al. (1994) and Wall et al.
(1954).

Antibacterial activity

The antibacterial activity was done by utilizing the hole-in-plate
bioassay procedure as reported by Hugo and Russell (1983);
Vlietinck et al. (1995). Pure culture of the organisms were
inoculated onto Muller-Hinton nutrient broth (Oxoid, England),
incubated for 24 h at 37°C, diluted with sterile nutrient broth to a
density of 9x108 cfu/ml equivalent to MC-Farland test tube number
3. The suspension was used to streak for confluent growth on the
surface of Muller-Hinton agar plates with sterile swab. Using a
sterile cork-borer of 6 mm diameter, four holes were made in to the
set agar in Petri-dishes containing the bacterial culture.
Concentrations of 5-120 mg/ml of the extracts were poured in to the
wells. Standard antibiotic (tetracycline 10 mg/ml) was used as
reference or positive control. The plates were placed in the
incubator at 37°C overnight. Antibacterial activity was recorded if
the zone of inhibition was greater than 9 mm. The significance of
the difference of the antibacterial activities of the extracts were
tested by one way analysis of variance (ANOVA)

Determination of minimum inhibitory concentration (MIC)
The water and chloroform extracts showed significant activity

(P<0.05) and were chosen to assay for MIC. MIC was determined
by the standard method of Wariso and Ebong (1996). Nutrient broth
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was prepared and sterilized using autoclave. One (1) ml of the
prepared broth was dispensed in to the test tubes numbered 2-12
using sterile pipette. A stock solution containing 0.8 g of the plant
extracts in 10 ml of de-ionized water was prepared. Then 1 ml of
the solution was dispensed into each of the tubes numbered 1 and
2. Subsequently, from tube 2, serial dilution was carried out and 1
ml from tube 2 was transferred up to tube number 10 and 1 ml from
the tube 10 was discarded. Tube 11 was control for sterility of the
medium and tube 12 for viability of the organisms. An overnight
culture (inoculums) of each of the test isolates was prepared in
sterile nutrient broth 1:100 (10? dilution of the broth). From this
dilution, 1 ml of the inoculum was transferred into each tube from
tube 2 to tube 12 with exception of tube 11, to which another sterile
nutrient broth was added. The final concentration of the plant
extract in each of the test tubes numbered 1-10 after dilution were
80,000; 40,000; 20,000; 10,000; 5,000; 2,500; 1,250; 625; 312.50
and 156.25 pg/ml, respectively. Tetracycline was used as control.
They were incubated at 37°C for 24-48 h and examined for growth.
The last tube in which growth failed to occur was the MIC tube.

RESULTS AND DISCUSSION

The results of the in vitro assays of antibacterial activity
and phytochemical analysis of the residues obtained are
shown in Tables 1 - 4. The in vitro antibacterial screening
of the extracts showed that the crude water and
chloroform extracts of the root of B. angustifolia possess
significant (P< 0.05) inhibitory activities against all the
tested bacterial isolates with the exception of S. typhi at
30-120 and 10-120 mg/ml, respectively, on some of the
tested bacteria (Table 1 and 2); with higher inhibitory
activity of chloroform extracts compared with agueous
extracts. There was no significant (P>0.05) antibacterial
activity of the last remaining water-ethanol extract against
the test organisms. The hexane and petroleum ether
extracts did not show activity at 10-120 mg/ml on all the
bacterial isolates tested. The MIC of water and
chloroform extracts ranged from 40-80 and 10-80 mg/ml,
respectively (Table 3). The chloroform extract has the
lowest MIC compared to all the extracts including the
control tetracycline. Phytochemical analysis (Table 4)
revealed the presence of alkaloids and saponins in water
and chloroform extracts.

The findings of our research clearly validate the
relatively simple in vitro system employed in this
investigation as a fast and reliable system for in vitro
screening of plants. The in vitro activities of crude plant
extracts provide evidence to support the use of such
plants (Wurochekke and Nok, 2004). The aqueous and
chloroform extracts indicated significant (P<0.05)
antibacterial activities against all the tested bacteria with
exception of S. typhi. The chloroform extract was the
most potent of all other fractions as indicated by its
lowest MIC (Table 3). The antibacterial potential of the
root extracts of B. angustifolia has been elucidated by the
result of this study. The antimicrobial properties of this
plant probably explain its traditional use for treating
bacterial diseases. Freiburghans (1996) indicate that
different solvent extracts of some plant may exhibit
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Table 1. Antibacterial activity of aqueous extract of Boscia angustifolia.
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Plant extract

Extract conc. (mg/ml)

Zone of inhibition (mm)

Staphylococcus aureus | Pseudomonas aeruginosa | Escherichia coli | Streptococcus Pneumoniae | Salmonella typhi
Boscia angustifolia 10 - - - - -
30 13.00+ 1.64 11.60 £ 1.05 14.00 +0.41* 12.60 £ 0.65 -
90 28.00 £ 0.82* 29.30 £ 0.75* 29.00 £1.23* 29.00£0.41* -
120 32.50 £ 0.50* 33.00 £ 1.64* 32.50 £ 0.50* 31.25£0.25* -
Tetracycline 10 22.30 £ 0.40* - 28.00 £1.23* 20.00 £ 0.82* 21.00 £ 0.82*
Water - - - - -

- = No activity; values greater than 9 mm indicated some activity.
* = Significantly different from the control (P< 0.05) by using analysis of variance (n=4).
Values are mean + standard error of the mean.

Table 2. Antibacterial activity of organic solvent extracts of Boscia angustifolia.

Zone of inhibition (mm)

Plant extract Extract conc./Drug (mg/ml) | Staphylococcus aureus | Pseudomonas | Escherichia coli | Streptococcus Pneumoniae | Salmonella typhi
aeruginosa
Boscia angustifolia 10 HX - - - - -
90 HX - - - - -
120 HX - - - - -
10 PE - - - - -
90 PE - - - - -
120 PE - - - - -
10 CHL 24.70 £1.20* 25.00£ 0.41* 22.80% 0.60* 11.50 £ 0.41* -
90 CHL 38.5+£1.25* 36.25+ 0.25* 24.00+0.41* 20.50 £ 0.50* -
120 CHL 48.00 + 0.82* 48.00+£ 0.41* 36.50+ 0.50* 25.25+0.25" -
10 LR - - - - -
90 LR - - - - -
120 LR - - - - -
Tetracycline 10 21.60 £0.15* - 28.00 £ 0.82F 19.00 £ 0.41* 21.00 £ 0.41*
(positive control)
Water (negative - - - -
control)

The chloroform fraction of Boscia angustifolia was the most active against the organisms tested.

- = No activity; values greater than

* = Significantly different from the control (P<0.05) by using analysis of variance.

9 mm indicated some activity.

Values are mean + standard error of the mean (n=4).
HX, Hexane; PE, petroleum ether; CHL, chloroform; and LR, Last remaining water-ethanol.
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Table 4. Phytochemical analysis of organic solvents and aqueous extracts of Boscia angustifolia.

Plant extracts Extract VLO ALK Tannins Glycosides SAP
Fractions CDT HT PSEU ET CG FG ATG CYG SAG DG
Boscia angustifolia | - +4+ - - - - - - - - - - +++
I - - - - - - - - - - - - -
v - +++ - - - - - - - - - - +++
V - - - - - - - - - - - - -
Plant extracts Extract fractions Flavonoids Steroids Free anthraquinones Balsams Resins

Boscia angustifolia I - - - - _
Il - - - - -
1 - - - - -
v - - - - -
\Y - - - - -

- = Absence, + =Trace Amounts, +++ = Presence, | = water, |l = Hexane, lll = Petroleum ether, IV = Chloroform, V = Last remaining Water —Ethanol extract, VLO = Volatile oil,
ALK = Alkaloids, FG =Flavonoid glycosides, ATG = Anthraquinone glycosides, CG = Cardiac glycosides, ET = Ellagitannins, DG = Digitalis glycosides, Pseu = Pseudotannins,
CyG = Cyanogenic glycosides. CDT = Condensed Tannins, HT = Hydrolysable Tannins, SAP = Saponins, and SAG = Saponin glycosides.




different pharmacological properties. The result suggests
that water is not the most effective solvent for extracting
the pharmacologically active compounds from B.
angustifolia. Though water was reported by traditional
healers and herbalists to be the most commonly used
solvent to extract biologically active compounds due to its
easy availability (Shale et al., 1999). Our findings of
greater antibacterial activity by the chloroform extract of
B. angustifolia contradict this assertion. It is reported that
the popularity of an herbal recipe in traditional medical
practice may not necessarily be an indication of its
effectiveness (Atawodi et al., 2003). The bioassay-guided
fractionation could in part be responsible for the inactivity
of the last remaining water-ethanol, hexane and
petroleum ether extracts observed. The significant
(p<0.05) antibacterial activity of the water and chloroform
extracts of root of B. angustifolia in our study underscores
the need to study all parts of the plant before
generalization is made on the plant’s pharmacological
and therapeutic potentials. The phytochemical screening
results have shown the presence of alkaloids and
saponins, these classes of compounds have earlier been
reported with antimicrobial activity (Hostettman and
Nakanishi, 1979). Therefore, these compounds may be
responsible for the antibacterial activity of the root
extracts of B. angustifolia.

The mechanism of action of the constituents of B.
angustifolia may be difficult to speculate; however, many
antibacterial agents may exhibit their action through
inhibition of nucleic acid, protein and membrane
phospholipids biosynthesis (Franklin et al., 1987). It is
probable that the antibacterial agent(s) in the extract of B.
angustifolia act via some of the above mechanisms.
Further studies on the in vivo activity, isolation and
structural elucidation of the active component(s) and
toxicological studies of the plant extract are
recommended.
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