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Preliminary investigation of in-vitro antimicrobial
activity of two Nigerian Diospyros species (Ebenaceae)

H. A.ODELOLA* AND V. 1. OKOROSOBO

Department of Pharmaceutical Microbiology and Clinical

Summary

The aqueous and alcoholic extracts from the
leaves of Diospyros bateri and D. monbuttensis
were studied for their antimicrobial activitics.
The alcoholic extracts of the two Diospyros
spp. showed strong antibacterial activity against
a wide range of Gram-positive and Gram-
negative bacteria, while only the aqueous ex-
tract of D. bateri showed antibacterial activity
against all the bacteria tested. The two fungi in-
cluded in the study Aspergillus niger and Can-
dida albicans were found to be resistant to the
extracts of both Diospyros spp.

Résumé

Les extraits alcooliques et aqueux des feuilles
de Diospyros bateri ¢t D. monbuttensis étaient
¢tudiés a propos de leurs activités antimicro-
biennes. Les extraits alcooliques des deux
especes de Diospyros spp. ont montré une forte
activité antibactérienne contre un ample assor-
timent de bactéries gram positives et gram
negatives. Par contre seul I'extrait aqueux de
D. bateri a montré une activité antibacterienne
contre toutes les bactéries testées. Les deux
fongis inclus dans I'¢tude, Aspergillus niger ct
Candida albicans étaient résistants aux extraits
des deux Diospyros spp.

Introduction

Diospyros spp. are forest trees [1] that are
commonly used in many Nigerian communitics
as chewing sticks. Certain Diospyros spp. have
also been used as herbal medicines in the treat-
ment of leprosy. In some communities, infu-
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sions of bark and leaves of Diospyros spp. are
used as antiseptic washes for sores and wounds,
while boiled leaves arc applied as poultices.

Several workers from developed countries
have reported in-vitro activity of Diospyros
spp. The antibacterial activity of extracts from
leaves and seeds of D. montana was studied by
Goutam and Purohit [2] who observed that the
petrolcum-cther extracts were active against
Bacillus subtilis and Corynebacterium pyogenes.
Paris and Prista [3] also found that a 10% infu-
sion of the bark of Canaliculata was bacterio-
static against Staphylococcus spp.

Information on in-vitro antimicrobial activity
of species of Nigerian Diospyros is very scanty;
hence this study was designed to identify their
antimicrobial potentials.

Materials and methods

Plant extract

Authenticated samples of leaves of D. bateri
and D. monbuttensis, which were collected from
the Botanical Garden of the University of Iba-
dan during the rainy season (April to July),
were dried and pulverized before the extraction
was carried out in a soxhlet apparatus using
water or methanol. The strength of cach extract
varied between 10% and 12% (w/v) depending
on the weight of the dry powder and volume of
extraction solution. The extracts were  dis-
pensed into sterile bottles and stored at 4°C
until used.

Organisms

The micro-organisms employed in this study
consisted of Gram-positive and Gram-negative
bacteria and two fungi (Table 1).
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Table 1. List of micro-organisms uscd to assess the antimicrobial activity

of the

plant extracts

Organism

Source

Staph. aureus NCTC 6572

Bacillus subtilis
Bacillus cereus
Strep. pyogenes
Strep. faecalis
Escherichia coli Enteroreference
Klebsiella spp.

Proteus mirabilis

Proteus rengeri

Salmonella typhi

Pseudomonas aeruginosa NCTC 6750

Pseudomonas aeruginosa
Pseudomonas aeruginosa
Pseudomonas aeruginosa UCH 17739
Pseudomonas aeruginosa UCH 17567
Pseudomonas aeruginosa UCH 19286
Pseudomonas aeruginosa UCH 19475
Pseudomonas aeruginosa UCH 17586
Pseudomonas aerugmosa UCH 17818
Aspergillus niger

Candida albicans

Department of Pharmacy. University
of Glasgow

Laboratory stock

Laboratory stock

Clinical isolate

Clinical isolate

Department of Pharmacy. University
of Glasgow

Clinical isolate

Laboratory stock

Laboratory stock

Clinical 1solate

Department of Pharmacy. University
of Glasgow

Clinical isolate

Clinical isolate

Clinical isolate

Clinical isolate

Clinical isolate

Clinical isolate

Clinical isolate

Clinical isolate

Laboratory stock

Clinical isolate

Media

Nutrient broth No. 2 (Oxoid) pH 7.4, nutri-
ent agar (Mast Laboratories) pH 7.4 and
Sabouraud dextrose agar (Oxoid) pH 5.4 were
employed in this study.

Antimicrobial agents

The following chemotherapeutic agents were
included in the test as positive controls:
Gentamicin sulphate 1 pg/ml  (Eupharma
Laboratory, Bombay) Ampicillin 2.5 pg/ml
(Lab. Oftalmiso, Spain) and Tioconazole 1%
(w/w) (Pfizer Inc. New York).

Determination of antimicrobial activity

The minimum inhibitory concentration (MIC)
of each antibiotic included in the test was deter-
mined using the broth dilution method as re-
ported by Reeves et al. [4]. Nutrient agar plates

were seeded with bacterial isolates, while
sabouraud dextrose agar plates were sceded
with the fungi. A standard cork borer was used
to cut uniform and equidistant wells on the sur-
face of the agar into which known dilutions of
the extracts and the antimicrobial agents were
added. The bacteria seeded plates were incu-
bated at 37°C for 24 h and the fungi sceded
plates were incubated at 25°C for 3 days, after
which zones of inhibition were mecasured.

Phytochemical tests

The aqueous extracts were tested for the pres-
ence of sugar, protein, glycoside. volatile oil,
loid, saponin and tannin using standard
methods as reported by Sofowora [5].

Results

The water extract of D. bateri had an intense
wine colour with a pH value of 4.7, while the
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water extract of D. monbuttensis was dark
brown in colour and of pH 5.3. The methanol
extracts of D. bateri and D. monbuttensis had
pH values of 5.9 and 6.1, respectively. The anti-
bacterial activity of each extract was not pH
dependent. This was detected when the anti-
bacterial activity of each extract was deter-
mined at varying pH values using citric acid/
phosphate buffered nutrient agar pH 5.0-8.5.

The water extract of D. monbuitensis was
found to have no activity against all test organ-
isms. The antibacterial activities of the extracts
were compared with those of standard antibac-
terial agents shown in Table 2. The zones of
inhibition obtained in respect of the extracts
compared favourably with those obtained with
gentamicin and ampicillin. The results showed
water extract of D. bateri to be active against
some clinical isolates of Pseudomonas aerugi-
nosa, even when such isolates were resistant to
either gentamicin or ampicillin. Generally, the

extracts of D. bateri were found to be more
potent in antibacterial activity than those of D.
monbuttensis. The extracts of the two Dio-
spyros spp. studied did not possess antifungal
activity against Candida albicans and Aspergil-
lus niger. The extracts of the two species con-
tained saponin and tannin, but the tannin in D.
monbuttensis was condensed. The extracts of
both species obtained during the dry season of
the year did not show any appreciable anti-
bacterial activity.

Discussion

The data obtained from this preliminary study
have shown interesting features which could
point to the wide spectrum of antibacterial
activity of extracts of Nigerian Diospyros spp.
The antibacterial activity exhibited by the
aqueous extract of D. bateri against clinical iso-
lates of Pseudomonas aeruginosa was quite sig-

Table 2. Zones of inhibition (mm) of micro-organisms by Diospyros extracts

D. bateri

D. monbuttensis

extracts extract
Organism Water  Mcth- Water  Mecth-  Genta- Ampi-  Tiocon-
anol anol micin allin azole

Staph. aureus NCTC 6572 12 15 R 9 17 11 NT
Bacillus subulis 13 18 R 11 18 12 NT
Bacillus cereus 16 19 R 12 18 14 NT
Strep. pyogenes 13 16 R 9 16 13 NT
Strep. faecalis 14 18 R 13 17 12 NT
Escherichia coli 20 23 R 15 23 16 NT
Klebsiella spp. 18 19 R 11 20 13 NT
Proteus mirabilis 18 23 R 16 22 24 NT
Proteus retigeri 30 29 R 25 35 40 NT
Salmonella Typhi 26 29 R 25 20 22 NT
Pseudomonas aeruginosa

NCTC 6750 11 15 R 9 18 9 NT
Psewdomonas aeruginosa 14 NT NT NT R 17 NT
Pseudomonas aeruginosa UCH 17739 22 NT NT NT 20 16 NT
Pseudomonas aeruginosa UCH 17567 13 NT NT NT 20 R NT
Pseudomonas aeruginosa UCH 19286 22 NT NT NT 28 16 NT
Pseudomonas aeruginosa UCH 19475 12 NT NT NT 18 9 NT
Pseudomonas aeruginosa UCH 17586 19 NT NT NT 13 17 NT
Pseudomonas aeruginosa UCH 17818 19 NT NT NT 14 17 NT
Aspergillus niger R NT NT NT NT NT 18
Candida albicans R NT NT NT NT NT 14

NT = Not tested;
R = Resistant.
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nificant, especially when it was observed that
two of the isolates were resistant to 1 pg/ml
gentamicin and 2.5 pg/ml ampicillin, respec-
tively.

There is no doubt that the extracts of D.
bateri were more potent than those of D. mon-
buttensis. Irvine [6] reported the use of fruit of
D. monbuttensis in the treatment of ailments in
Southern parts of Nigeria. He also reported the
use of decoction of the bark and leaf tips of D.
monbuttensis with those of Cassia occidentalis
and Lippia odoensis in bathing as a remedy for
leprosy on the Ivory Coast. On the other hand,
D. bateri, D. elliotii and D. tricolor are highly
valued in many Nigerian and other West Afri-
can communities for their efficacy as chewing
sticks, probably due to the presence of high
fluoride content in cach of them [7]. It was sig-
nificant to observe the presence of saponin and
tannin in the extracts of the Nigerian Diospyros
species studied. However, more importantly
the tannin in D. bateri was hydrolysable while
that in D. monbuttensis was condensed that is,
in trace. The presence of hydrolysable form of
tannin in D. bateri could probably be respon-
sible for the stronger antibacterial activity
observed in the extracts of this Diospyros spp.
since tannin is a phenolic substance.

[t was observed that the antibacterial activity
of the extracts of the two Nigerian Diospyros
spp. is seasonal, as extracts obtained during
the dry season (unpubl. obs.) had no appreci-
able antibacterial activity as was also observed
by Obaseiki-Ebor [8] on the antibacterial ac-
tivity of Bryophylum pinnatum leaf juice.
This preliminary investigation has revealed
the antibacterial potentials of the two Dio-

spyros spp. studied, but there is need for fur-
ther work to explore the antimicrobial poten-
tials of the remaining 24 out of the 26 known

Diospyros spp. in Nigeria [1].
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