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Abstract

The different parts (leaf, root and stem bark) extracts of Parinari curatellifolia were studied to assess phytochemicals, antimicrobial activ-
ities and to confirm their traditional medicinal uses. Phytochemical screening of the crude extracts (leaf, root and stem bark) showed the
presence of phenols, flavoniods, sterols, terpenoids, carbohydrates and saponnins. The crude extracts were screened for antimicrobial
activity against three bacteria, Staphylococcus aureus, Streptococcus mutans and Lactobacillus spp. The minimum inhibitory concentra-
tion (MIC) of the methanol extract gave the highest zones of inhibition against the isolates used which revealed activities against S.
aureus S. mutans and Lactobacillus spp. The biologically active methanol extract was purified using flash column chromatography. The
two fractions (ME1 and ME2) were obtained from the column. Fraction ME1 gave the highest zone of inhibition ranging from 24+0.6
mm to 28+0.0 mm against S. mutans. This is significantly (P<0.05) different from the crude methanol extract with the zone of inhibition

ranging from 23+0.00 mm to 26+0.90 mm. The activities of crude extracts were lower compared to that of the separated fractions.
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1. Introduction

Medicinal plants represent rich sources of antimicrobial agents.
Plants are used medicinally in different countries as sources of
potent and powerful drugs (Srivastav et. al., 2001.). A range of
medicinal plant parts extracts are used as raw drugs and possess
varied medicinal properties. The different parts include roots,
stem, flowers, fruits, twigs, exudates, leaves and modified plant
organs. Parinari curatellifolia belongs to the family of
Chrysobalanaceae. It is very widespread, ranging from the south,
north and central Africa (Mark et.al.,2002) P. curatellifolia have
various uses in ethno medicine; the leaves are used as expectorant,
sedative and in the treatment of anemia (Shale et.al.,1999) while
the barks are used for vaginal douches, treatment of itching scalp,
cough and dandruff (Qasem et.al.,1996). The medicinal uses in-
clude treatment of wound infections, cancer, pneumonia, fever,
bacterial infections, anti-inflammation, dressing of fracture and
dislocation (Kraft et.al., 1996; Steve et.al., 2009). The fruit extract
of P. curatellifolia possess cardio- tonic uses for functional heart
disease such as hypertension, dyspores as well as for diuretic
(Peni,2010). Plants possess metabolites such as are alkaloids, tan-
nins, saponins, flavonoids and phenol compounds (Edeoga
et.al.,2005). Therefore, this work was designed to evaluate the
phytochemical constituents and antibacterial activity of different
parts (leaf, root and stem bark) of P. curatellifolia in aqueous,
ethanol and methanol solvents.

2. Materials and methods

All solvents and reagents used were of standard grade and the
solvents were redistilled before use. Thin Layer Chromatography
(TLC) was carried out on pre-coated aluminum sheets (0.2-0.5mm
mesh). The spots were visualized using UV light from a UV lamp
(UV-254/366 mm) and also by the use of iodine vapour. Flash
column chromatography was carried out using silica gel 400 mm
mesh .The media used for the antibacterial screening was nutrient
agar using the Agar well diffusion method against the following
bacteria, Staphylococcus aureus, S. mutans and Lactobacillus spp.
The test organisms are clinical isolates obtained from the Micro-
biology Laboratory of the University of Abuja Teaching Hospital,
Abuja, Nigeria.

3. Extraction of plant material

Matured leaves roots and stem bark of P. curatellifolia were col-
lected from Odulo in Bassa Local Government of Kogi State,
Nigeria. It was identified and authenticated by a trained Taxono-
mist in the Department. The plant materials were air dried to a
constant weight and grounded into powder. The powdered materi-
al (leaf, stem bark and root) were extracted by maceration in water
(400ml), ethanol (400ml) and methanol (400ml) for 48h. The
soaked samples were filtered using Whatman’s No. 1 filter paper
and were concentrated using rotary evaporator.

Phytochemical Screening
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The extracts were subjected to phytochemical screenings
(Harborne1998, Evan and Trease (1983). to determine the classes
of phytochemical present. (Halihu et al. 2010) .

4. Antibacterial assay

The crude extracts of the different solvents and the chromato-
graphic isolates ME; and ME, were subjected to antibacterial
screening. The zone diameter of inhibition (ZDI) was carried out
using the Agar well- diffusion method and the Minimum inhibito-
ry concentrations (MICs) were determined using the macro broth
dilution method. ((Halilu et.al. 2010; Peni et al. 2010). The Petri
dishes containing Nutrient agar were spread with 0.2 ml of the
inoculums. Five millimeter diameter wells were bored on the agar
plates using a sterilized stainless steel cork borer and each of the
wells were filled with 0.1 ml of the different extracts and incubat-
ed at 37°C for 24 hours. The experiment was performed in dupli-
cate. Erythromycin was used as positive control.

5. Minimum inhibitory concentration (MIC)

The Minimum Inhibitory Concentration (MIC) was determined
(Bukar et.al, 2010; Rodrigues et.al, 2005) with a little modifica-
tion. A loopful of each organism was prepared with normal saline
using 0.5 McFarland standards. About 0.1 ml of the different con-
centrations of the different extracts was aseptically introduced into
test tubes containing 2 ml of Nutrient broth. About 0.1 ml of each
of the inoculums of the test organisms was also introduced into the
different test tubes containing nutrient broth and extracts. The test
tubes together with their contents were incubated 37°C for 24 h
and were observed for turbidity.

6. Determination of minimum bactericidal
concentration (MBC)

The different test tubes from the MIC that did not showed any
turbidity were then sub-cultured onto nutrient agar plates and in-
cubated at 37°Cfor 24 hours to observe for bacterial growth

7. Results

Table 1: Phytochemical Screening Results for the Crude Extracts Parinari Curatellifolia
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Table 2: Antibacterial Activity of Aqueous Extracts of P. Curatellifolia Against the Test Organisms.

Test organism Concentration (mg/ml Zone diameter of Inhibition (mm)
ArE AIE AsE Control (ERy)

500 19+0.70 21+0.70 24+0.00 36.5+0.17
&, FUTENE 250 18+0.70 16+1.60 21+0.70 31+0.60
' 100 12.5+0.5 09+1.40 11.5+4.40 23+2.82
50 9.0+0.00 07+0.70 10+0.00 20£0.00
500 22+0.00 23+0.00 24+0.30 39.40.00
S, [ETE 250 19+ 0.00 20+0.00 23+0.00 37+0.00
' 100 17+ 0.70 18+0.00 21+0.00 33+0.00
50 15 +0.00 14+0.00 19+0.60 28+0.60

500 18+0.60 16+0.00 20+0.00 33.0£0.30
. 250 16+0.60 13+0.60 18+0.70 30+0.00
Lz el 15 100 12.40.00 11+0.00 15 +0.00 270.00
50 9.0£0.0 9+0.00 11+0.00 24+0.00

Key: ArE= aqueous root extract, AIE= aqueous leaf extract, ASE = aqueous stem bark extract, ErY=erythromycin.

Table 3: Antibacterial Activity of Ethanol Extracts of P. Curatellifolia Against the Test Organisms.

Test organism Concentration (mg/ml) Zone diameter of Inhibition (mm)
ErE EIE EsSE Control (ERy)
500 18+0.60 16+0.00 19+0.90 33.5+0.00
S. aureus 250 16+0.00 14+0.00 17+0.90 30+0.60
100 13+0.00 12+0.00 14+0.90 27 +0.60
50 10. £0.30 10+0.00 11+0.00 2340.00
S. mutans 500 20+0.00 18+0.90 24+0.00 36+0.00
250 18+ 0.00 16+0.00 2240.00 3340.00
100 15+ 0.00 14+0.60 20+0.30 31+0.00
50 12 +0.00 12+0.00 16+0.30 27+0.00
Lactobacillus 500 18+0.60 19+0.00 22+0.00 33.0+0.00
250 14+0.00 17+0.00 20+0.00 30+0.90
spp 100 11+0.00 13+0.30 16 +0.00 2740.90
50 8.0 +0.0 10+0.30 13+0.30 23+0.00
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Table 4: Antibacterial Activity of Methanol Extracts of P. Curatellifolia Against the Test Organisms.

Test organism Concentration (mg/ml) Zone diameter of Inhibition (mm)
MrE MIE MsE Control (Ery)

500 22.4+0.90 20+0.00 23+0.00 34.40.00
S. aureus 250 20+0.00 17+0.00 21+0.30 32+0.00
’ 100 17+0.30 1.4 +0.00 18+0.00 29+0.00
50 15+0.00 11+0.00 16+0.00 25+0.00
500 23+0.00 23+0.00 24+0.30 34+0.00
S, mutans 250 21+0.00 20+0.00 22+0.00 31+0.00
' 100 8.0+ 0.70 17+0.00 20+0.00 30+0.00
50 15 0.0 15+0.00 17+0.50 18+0.50
500 20+0.60 19+0.00 23+0.00 33+0.00
Lactobacillus spp 250 18+0.00 14+0.60 20+0.70 29+0.00
100 14+0.00 10+0.00 16.0+0.00 26+0.00
50 11.3+0.90 8.0£0.00 12+0.60 22+0.00

Key: MrE=methanol root extract, MIE= methanol leaf extract, MsE= methanol stem bark extract, ErY =erythromycin.

Table 5: Minimum Bactericidal Concentration (MBC) of the Aqueous, Ethanol and Methanol Extracts of P. Curatellifolia against the Test Organisms

Test organisms Conc ArE AlE AsE

ErE EIE ESE MrE MrE MrE
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Key: ArE=Aqueous root extract, AIE= Aqueous leaf extract, ASE = Aqueous stem bark extract, ErE= Ethanol root extract, EIE = Ethanol leaf extract,
EsE= Ethanol stem bark extract MrE= Methanol root extract, MLE= Methanol leaf extract and MsE= Methanol stem bark extract. Conc =mg/ml

Table 6: Antibacterial Activities of the Different Isolates of Methanol Extracts of the Stem Bark of P. Curatellifolia.

Organism ME, ME; ErY

ganis 10 25 50 100 10 25 50 100 10 25 50 100

S. aureus 13:0.00  15:0.00  21#0.00  24:0.00  10£0.00  145:0.00 17.5:0.00 20:0.00  21.3:t0.00 20:0.00  30+0.00  33:0.00
S. mutans 15:0.60  19.7+0.3  24:0.00  28+0.00  9.0¢0.00 12:0.00  16.3:0.00 20£0.60  24+0.00  28+0.00  33:0.00  350.00
Lottislsesl s g 75 7.0£0.00 11.0:0.00 17+0.60  0.00 774030  9.0£0.17  14+0.00  17+0.60  23+0.00  27+0.00  30.70.00

spp

Table 7: Minimum Bactericidal Concentration (MBC) of Different Isolates of Methanol Stem Extracts of P. Curatellifolia

Test organisms Concentration (mg/ml) ME;

ME,

100 -
S. aureus

S. mutans 50 -

Lactobacillus spp

Key: ME;= methanol extract fraction, ME, =Second methanol extract fraction,

8. Discussion

Phytochemical screening of the crude extracts (root, leaf and stem
bark) of P.curatellifolia revealed the presence of saponins, tannins,
alkaloids, flavonoids, glycosides, cardiac glycoside, resins how-
ever , balsam, cardiac glycoside, glycoside, flavoniods were ab-
sent in the aqueous leaf and root extracts. The antibacterial activi-
ties that were observed to be displayed by the extracts of the dif-
ferent plant parts materials may be attributed to the presence of
these plant metabolites(Sofowora 1993; .Arokiyarraij et.al.,
2009).The antibacterial assay of crude plant extracts, ME; and
ME, (table 2, 3 & 4) exhibited activities against S. aureus, S.

mutans and Lactobacillus spp. The differences in the different
zone diameter of inhibition reflect the varying degree of sensitivi-
ty of the bacteria to the crude extracts and the isolates. Streptococ-
cus mutans was highly sensitive to the methanol stem bark extract
and Staphylococcus aureus was moderately sensitive and Lactoba-
cillus spp was less sensitive (Table 2). The result of the antibacte-
rial assay of the plant extracts is comparable to Erythromycin the
standard antibacterial agent used as the positive control in this
work. These results suggest that the extracts of P. curatellifolia can
be further enhanced for the treatment of dental caries (tooth decay)
and wound infections which have shown by other researchers to
be caused by Streptococcus mtans, Lactobacillus spp and Staphy-
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lococcus aureus respectively. The minimum inhibitory concentra-
tion (MIC) and minimum bactericidal concentration (MBC) of the
extracts of P.curatellifolia on the test organisms are of great signif-
icance, since these multidrug resistant organisms are of great epi-
demiological threat. The low MIC value confirms the high anti-
bacterial activity of the extracts at different concentrations. The
isolates (ME; and ME,) of the methanol extract exhibited signifi-
cant antibacterial activities, ME; showed 28+0.00 mm against S.
mutans. However, the inhibition zones were significantly (P<0.05)
higher than that observed with the crude extract. Isolate ME;
showed high activity against all the test organisms. These results
have demonstrated that ME; possess high efficacy compared to
the crude extract. Isolate ME; could serve as a broad spectrum
antibacterial agent and paving way for further investigation to
identify the active compounds responsible for the plant biological
activity with the required MIC for use in drug development for
safe health care delivery.

9. Conclusion

The presence of the metabolites in the plant extracts, enhance the
activity of combined agents of the solvent on susceptible mi-
crobes. The crude extract of P. curatellifolia displayed significant
activity against the test organisms that is, S. aureus, S. mutans and
Lactobacillus spp. The phytochemicals and antibacterial activities
exhibited by the extracts of Parinari curatellifolia serve as a poten-
tial antibacterial agent and confirm the folkloric uses of the plant
in medicine.
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