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ABSTRACT ether and methanol extracts of the ripe pod of
Aframomum angustifolium possess antibacterial

Aframomum angustifolium (Sonn.) K. Schum., is a  activity, justifying the use of the fruit in ethno-

perennial herb indigenous to Uganda and is widely medicine.

used for medicinal and ethnodietary purposes. The

ether and methanol extracts of the ripe pod of Keywords: Aframomum angustifolium, Minimal

A. angudtifolium were screened for antibacterial Inhibitory Concentration, Agar-well, Phytochemical,

activity against; Staphylococcus aureus (ATCC Antibacterial, Ethnomedicine.

43300), Saphylococcus aureus (ATCC 25923),

Escherichia coli (ATCC 25922) and clinical isolates 1. INTRODUCTION

of Escherichia coli. The plant extracts were also

analysed for their phytochemical constituents. Aframomum angustifolium is a perennial herb

The Agar-well diffusion assay was carried out to indigenous to Uganda [1]. The genus consists of

measure the antibacterial activity. The Minimal about 50 species, with about 13 species reported to

Inhibitory Concentration (MIC) of the extracts was occur in Uganda [2, 3]The ripe fruits appear above

determined using serial dilution methodhe the soil surface and are often eaten as a snack [1]

phytochemical analysis of the extracts was done Aframomum fruits are usually collected from the

using standard procedures. The MIC of the extracts wild and often sold in markets in Uganda. However,

was 125 mg/ml. The methanol extract showed the draining of swamps and cutting of riverine forests

strongest antibacterial activity againSt aureus are threatening the survival of the plant [1].

(ATCC 25923) of 18.5 mm. Both the methanol and Traditionally, Aframomum species have been

ether extracts tested positive for various phyto- used as laxative, antiseptic, antipyretic, anafgesi

chemicals especially flavonoids and terpenoids antischistomosal, carminative and a sexual stimu-

which are known to have antibacterial activity. The lant. They have also been used to treat dysentery,
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shakebites, cataracts, abscesses, oedema, calds, mi efficacy and safety [20]. This study was therefore

raine and toothache among others [4-6]. carried out to investigate the antibacterial attivi
Since prehistoric times, humans have used of the pod ofA. angustifolium.

indigenous plants to treat infectious diseases$].7,

In spite of the long history, it was not until the 2. MATERIALS AND METHODS

discovery of penicillin that large-scale screening

of higher plants for antibacterial substances begun 2.1. Study site

[7, 9]. It was reported that less than 5,000 plant

species had been studied in depth by 2000 despite The study was carried out in Microbiology

the fact that higher plants contributed about 25% laboratory, Department of Medical Microbiology

of the total of all drugs in clinical use [10, 11]. and the Phytochemistry laboratory in the Depart-
Many traditional medicinal plants contain ment of Pharmacology and Therapeutics, College of

compounds with antibacterial activity that often Health Sciences in Makerere University.

make excellent lead compounds used in drug deve-

lopment [11, 12]. New antibiotics continue to be 2.2. Collection of the medicinal plant

isolated from nature but most of the time; they are

variants of known substances without sufficient The plant material was harvested from the

advantage to favour their use in place of well- wild in Mpigi district in Central Uganda. Voucher

established compounds [13]. Synthetic compounds specimens of the plant were collected according to

have also been difficult to find [13, 14]. Antimi- standard procedures described in Martin [21] and

crobial resistance threatens the effective preven- deposited in the Makerere University Herbarium for

tion and treatment of an ever-increasing range of identification.

infections caused by bacteria, parasites, viruses

and fungi. It is now a growing global public 2.3. Extraction of compounds from plant material

health concern and continues to threaten the

successful treatment of infectious disease [12, 15] Sequential extraction of the plant material
It is also now common to hear about methicillin- with petroleum ether and methanol was carried out.
resistantStaphylococcus aureus (MRSA) [12, 14]. The dried powdered plant material (250 g) was

Previous studies on the seedsAfifamomum soaked in 500 ml of petroleum ether for 4 days. The

haveindicated that they have a strong antibacterial mixture was decanted and filtered using Whatman
activity as well as different active principles [6] filter paper and the residue was air-dried for ¢sda
More recently, Ngwoke et al. [12] showed that two After drying, the same plant material was soaked in
of the compounds isolated and purified from the methanol for four days and the same procedure was
rhizomes ofA. melegueta G3 & G5b were more repeated.

potent than Vancomycin, a drug of last resort used

in the treatment of MRSA. 2.4. Phytochemical screening
Although several authors including [2, 12,
16-19], have carried out research on the different Phytochemical screening of crude plant ex-

species ofAframomum, especially the seeds of the tracts was conducted following the procedures des-
West African A. melegueta, no studies have been cribed in Sofowora [22], and Trease and Evans [6].
condicted onAframomum angustifolium. Many of

the studies have concluded that althoughamo- 2.5. Preparation of plant extracts

mum is a promising therapeutic antimicrobial agent,

the high toxicity of the seeds due to the presence The fruit pod was stripped off and air-dried at
of oxalic acid limits its wide use [5, 6, 16, 1R9]1 room temperature for two weeks. The dried material
However, no research has been carried out onwas then ground into a fine powder using a mortar
A. angustifolium. The appropriate utilisation of local and pestle to facilitate the extraction processe Th
resources to cover drug needs is dependent ondry plant extracts were obtained by recovering the
preliminary scientific studies to determine their solvent used for dissolving the powder using a
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rotary evaporator (Blichi® rotary evaporator Model
R-205). A stock solution of 250 mg/ml was pre-

pared for the bioassays by weighing 2.5 g of the
extract and dissolving it in two drops of dimethyl-

sulphoxide (DMSO). The stock solution was kept
at 4°C and varying concentrations were made from
it for the bioassay.

2.6. Bacterial selection criteria

S aureus (ATCC 25923) andS aureus,
(ATCC 43300)E. cali (ATCC 25922)and clinical
isolates ofE. coli were used since they represent
typical Gram-positive and Gram-negative organisms
respectively, and are the two most common orga-

swabs. Cultures o8& aureus (ATCC 2592), MRSA
(ATCC 43300) E. coli (ATCC 25922), and the
clinical isolates oE. coli were inoculated separately
on the solidified agar on each Petri dish. About
250 mg/ml of the test extracts were used. Oxacillin
was used as the positive control, while Dimethyl
Sulphoxide (DMSO) and a blank well were used as
negative controls. The extracts and controls were
dispensed into the uniformly cut wells of 10 mm
diameter, which were filled to about % of their
height. The plates were incubated at°87for 24
hours without inverting them. The sensitivity of
the test organisms to the extracts was determined
by measuring the diameters of the zone of inhibitio
surrounding the wells with a metric ruler. A zone

nisms used by other researchers [9, 23]. They are devoid of growth around the well indicated the

also implicated in food poisoning, urinary tract
infections, blood stream infections and wound
infections [15, 24].S. aureus (ATCC 25923) and
E. cali (ATCC 25922)are known to be sensitive to
antibiotics. S. aureus (ATCC 43300, MRSA) and
clinical isolatesE. coli that were known to be
resistant were selected. It was in the intereghef

capacity of the plant extract to inhibit growth.

2.9. Determination of Minimal Inhibitory Con-
centration (MIC) by serial dilution method.

The MIC values were determined by prepa-
ring two dilutions of the stock extract solution in

study to use both known resistant and susceptible standard nutrient broth (Sigma-Aldrich Inc). Two

strains of the test organisms, for comparison
purposes. Clinical isolates df. coli which has
shown resistance to different antibiotics were used
The bacteria were obtained from the freezer and
incubated for 18 hours. The isolates were subcul-
tured to obtain pure isolated colonies, which were
used for the assays.

2.7. Preparation of the medium

The medium was prepared by adding 40 g
of Mueller-Hinton agar powder (Sigma-Aldrich
Inc.) to one liter of distilled water and then g
the mixture. The solution was autoclaved at i1
at 15 psi for 15 minutes and cooled to ®Din a
water bath. It was then transferred into steril&iPe
dishes. It was allowed to cool and solidify under
sterile conditions, and then incubated for 24 hours
at 37°C to ensure that there is no microbial conta-
mination.

2.8. Agar-well diffusion assay

The Mueller-Hinton agar plates were inocu-
lated in three planes using sterile cotton tipped

test tubes were arranged in a row and serial diisti

of the crude extracts were carried out with 250
mg/ml as the highest concentration in tube 1. About
0.5 ml of distilled water was poured in each test
tube, and then 0.5 ml from tube 1 was poured in
tube 2. It was mixed well and the process repeated
to produce two dilutions. Turbidity was used as a
growth indicator and growth was compared with a
0.5 McFarland inoculum.

3. RESULTS AND DISCUSSION
3.1. Qualitative phytochemical tests

Phytochemical analyses were conducted on
twelve phytochemical compounds in both the ether
and methanol extracts (Table 1). Triterpenoids,
carotenoids, carbohydrates, flavanoids and couma-
rins were found in both the ether and methanol
extracts. Tannins, basic alkaloids and reducing
sugars were found only in the methanol extract
whereas triterpenoids/steroids, unsaturated com-
pounds and pentose sugars were limited to the ether
extract.
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Table 1. Phytochemical analysis of the crude extracts of
the fruit pulp ofA. angustifolium.

Compound Methanol  Ether
extract extract
1. Triterpenoids/steroids + ++
2. Tannins + -
3. Basic alkaloids + -
4. Coumarins + +
5. Flavanoids ++ +
6. Saponins - -
7. Anthraquinones - -
8. Reducing sugars + -
9. Pentose sugars - +
10. Carbohydrates + +
11. Carotenoids ++ +
12. Unsaturated compounds - +
Key: ++ = Strongly present, + = Present, — = Absent

3.2. Agar-well diffusion assay

The diameters of inhibition of both the
methanol and ethanol extracts show that the plant
has antibacterial activity (Table 2). Both the ethe
extracts (14.8 mm) and methanol extracts (16.2 mm)
had greater diameters of inhibition than the pesiti
control (11.7 mm) again& aureus (ATCC 43300).
The ether extract showed the strongest antibacte-
rial activity againstS. aureus (ATCC 25922) with
diameter of zone of inhibition of 18.5 mm. The
methanol extract had the strongest antibacterial
activity against. aureus (ATCC 43300) (16.2 mm).

Diameters of the zones of inhibition include
the diameters of the wells (10 mm). Both strains of
E. coli had similar inhibition zones to the positive
control. E. coli strains were also the most resistant
strains to the extracts. Generally, the methanol
extract produced larger diameters of inhibitionntha
the ether extract. The lowest concentration that
inhibited growth of the bacteria (Minimal Inhibi-
tory Concentration) was found to be 125 mg/ml of
plant extract.

Table 2. Diameters (mm) of the zones of inhibition of theracts.

Plant Extracts S. aureus S. aureus E. coli E. coli

(ATCC 25923) (ATCC 43300) (ATCC 25922) (Clinical isolates)
Ether 18.5+£0.50 14.84£0.29 10.8+0.29 12.0+0.80
Methanol 14.5+£0.50 16.2+0.29 12.2+0.76 12.0+0.50
Positive control 44.5+0.29 11.74£0.29 12.3+£0.58 13.0£0.00

Values are means + standard deviation (SD).

4. DISCUSSION

Although other researchers have largely
studied the seeds of differeAframomum species,
a comparison shows similar phytochemical com-
position and biological activity with the pod ex-
tracts ofA. angustifolium. For example, Groblacher
[18] reported the presence of saponin, tannins,
alkaloids, steroid, cardiacglycosides, flavonoids,
and terpenoids in the seed extractAdfamomum
melegueta. Similar phyochemicals have been detec-
ted in the pod extracts ok angustifolium from
this study.

Aframomum species are best known for the
production of labdane diterpenoids and flavonoids
[2, 12] isolated, purified and tested the labdane

diterpenes G3 and G5 from the rhizomes of
A. melegueta againstE. coli, L. monocytogenes and
MRSA. These compounds were shown to exhibit
more potent antibacterial activity compared to the
current clinically used antibiotics ampicillin,
gentamicin and vancomycin and can be potential
antibacterial lead compounds. Similarly, this study
showed both the ether and methanol extracts of
A. angustifolium to possess greater antibacterial
activity againstS aureus (ATCC 43300) than the
positive control Oxacillin. The greater antibacaéri
activity of the plant extracts against the Gram-
positive S aureus strains is in agreement with
what is known about antibacterial diterpenoids.
According to Porto et al. [25] and Fonseca et al.
[26] antibacterial diterpenoids are known to have
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potent antimicrobial activity against Gram-positive manuscript, and have both read and approved the

organisms. final version.
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