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Abstract - The aim of this experiment was to determine the antibacterial actions of the extracts of Capsicum frutescens on 
Forty four (44) bacteria associated with domestic food wastes in Akure metropolis, Ondo State, Nigeria. The bacteria 
were subjected to antibacterial test using unfiltered extract (UFE) and filtered extract (FE) of Capsicum frutescens 
prepared by grinding and filtering long pepper fruits in sterile distilled water in a ratio 1:2 (w/v) in mortal, pestle and 
Whatman paper by Agar Well Diffusion Methods. The aqueous extracts of C. frutescens showed strong appreciable 
antibacterial activity against the entire test bacteria. The unfiltered extract demonstrated better antibacterial action over 
the filtered extract. The zones of inhibition exhibited by UFE and FE were 3.33±0.33 mm to 6.00±0.58 mm and 1.33±0.58 
mm to 3.33±0.33 mm. Hence, widest and least inhibitions were observed against Proteus mirabilis, Bacillus licheniformis, 
Myroids odoratimimus and Proteus vulgaris.  
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I. INTRODUCTION 

Domestic food wastes (DFW) are unwanted 
raw or cooked foods discarded during or after food 
preparation at homes, they are no longer fit for 
consumption or desirable. In other words, they are 
wastes generated during the preparation of meals and 
any food, that is not consumed [10]. The components 
of domestic food wastes include spoilt vegetables, 
peelings and trimmings, fruit skins, spoilt fruit, 
cooked and uncooked meat, bones, fats, eggshells, 
used teabags, coffee grounds, bread and pastries, 
cooked food waste, tissue papers, packing materials, 
plastics, glass and water [8].  

Long pepper, the plant used in this research 
is also called African bird’s Chili. It belongs to the 
genus Capsicum, species frutescens, variety 
baccatum and the family Solanaceae (Night shade). 
Members of the Solanaceae family are mostly herbs 
or under herbs while some others are climbers. The 
family contains about 90 genera and nearly 3000 
species [12]. The pepper is a spice grown in both 
tropical and sub-tropical regions [13]. Capsicum 
frutescens is one of the sources of chili pepper that 

grows wild and domesticated. It grows in Angola, 
Nigeria, and Uganda [12]. The long pepper 
(Capsicum frutescens L.) is among the three major 
hot peppers grown in the Nigeria. It is moderate 
moisture loving perennial tropical crop often grown 
as annual [6].  

The long pepper is one of the five most 
important vegetable crops used in Nigeria as 
condiment and food flavour. It contains phenolic 
compounds, flavonoids and carotenoids, besides 
being a source of vitamin C [2]. It is low in sodium, 
cholesterol free, rich in vitamins A and C, and is a 
good source of potassium, folic acid and vitamin E 
[13]. It is used to prepare sauces, soups, stews and 
generally as a flavouring agent [3]. It is also known 
to have antimicrobial property. Previous work carried 
out in the Department of Microbiology of this 
institution showed that C. frutescens var. baccatum 
can inhibit an array of microorganisms [4]. 
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II. MATERIALS AND METHODS 
 

A. Materials 

Fruits of the long pepper (Capsicum 
frutescens var. Baccatum) used in this project were 
collected from Teaching and Research Farm of The 
Federal University of Technology, Akure (FUTA). 
Authentication of the fruits was carried out in the 
Department of Crop Science and Pest Management, 
FUTA, Nigeria and reference was made to the 
handbook of West African weeds [1]. The bacterial 
species were provided by the Microbiology 
Department, Federal University of Technology, 
Akure. They were previously isolated from domestic 
food wastes (DFW) in the Department of 
Microbiology, Federal University of Technology, 
Akure.  The domestic food wastes were collected 
from different locations in the Federal University of 
Technology, Akure (FUTA) namely School of 
Agriculture and Agricultural Technology, FUTA 
South Gate and Ogooluwa” Restaurant in Obakekere, 
FUTA. Other sampling locations were ‘Oba’s’ 
market, Leo’s Hospital junction in Akure metropolis. 

B. Methods 

B.1. Preparation of the Long Pepper’s Extracts 

The pepper extracts were prepared using the 
method of [5] with slight modification. Two different 
methods were used for the preparation of the extracts 
of the pepper fruits. For the first method, 3.0 g of the 
pepper fruits was weighed and rinsed thoroughly with 
distilled water to remove dirt. The pepper fruits were 
properly crushed with sterilized mortar and pestle. 
The crushed pepper was then mixed with 6.0 mL 
sterile distilled water to make a paste of concentration 
ratio of 1:2 (w/v). The paste obtained was termed the 
unfiltered extract (UFE).  The second method 
followed the same steps till the UFE was obtained. 
The extract was then filtered through Whatman Filter 
Paper Number 1 (Whatman Limited, England) with 
pore size of 2 µm into sterile test tubes, plugged with 
cotton wool and wrapped with foil paper. The filtrate 
was termed the filtered extract (FE). 

B.2. In vitro Test 

The in vitro antibacterial activity of the 
crude extracts was determined by the agar well 
diffusion method as described by [11]. A volume of 1 
mL from 18 hour broth culture of each of the test 
bacterium that have been adjusted to turbidity 
equivalent of 0.5 McFarland standard was dispensed 
into a sterile Petri dish. Cooled molten sterilized 
Muller-Hinton agar (MHA) was aseptically poured 
into the plates and gently swirled to distribute the 
bacterial cells evenly in the medium. The agar was 
allowed to solidify. A sterile cork borer of 6 mm in 
diameter was used to bore uniform wells in the agar. 
Each pepper extract (0.5 mL) was afterwards 
introduced into each of the wells. Sterile distilled 
water was used as a control. 

III. RESULTS AND DISCUSSIONS 

A. Comparative Inhibition of Unfiltered and Filtered 
Pepper Extract 

The inhibitory effects of unfiltered and 
filtered extracts of C. frutescens are presented in fig. 
1.  Comparative inhibitive effects of unfiltered and 
filtered extracts of C. frutescens on selected isolates 
revealed that unfiltered extract had widest zones of 
inhibition ranging from 1.67±0.33 mm to 6.00±0.58 
mm. The zones of inhibition formed by the extract 
ranged between 1.00±0.00 mm and 4.00±0.58 mm. 
The widest zone of inhibition formed by the 
unfiltered extract was recorded against Proteus 
mirabilis strain VITSBSTV02 (6.00±0.58 mm) 
followed by Bacillus subtilis strain CIFT MFB 
4158A, Proteus mirabilis strain PPB3  and 
Alcaligenes faecalis strain MSC63 each with the 
inhibition zone of 5.67± 0.33 mm. On the other hand, 
highest inhibition (4.00±0.58 mm) achieved by 
filtered extract was marked against Bacillus 
licheniformis strain BIBT_VC_A and Myroides 
odoratimimus strain MTB-1-1. Moreover, unfiltered 
pepper extract had 1.67±0.33 mm as the lowest zone 
of inhibition against Proteus vulgaris strain AST11 
while filtered extract recorded 1.00±0.00 mm against 
Proteus vulgaris strain CYPV1. 
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Fig. 1 Comparative inhibition of unfiltered and filtered pepper extract	

  
The aqueous extracts of C. frutescens 

showed strong appreciable antibacterial activity 
against the entire test bacteria, an indication of its 
effectiveness. These indicate that the extract 
contained some active ingredients which endowed it 
with its antibacterial potential. These bioactive could 
be secondary metabolites such as capsaicin and 
dihydrocapsaicin as documented by [7] who reported 
on phytochemical analysis of C. frutescens attributing 
its antibacterial property to the presence of these 
substances in the extracts then. The results obtained 
in this work also agrees with the data obtained by that 
of [4] Capsicum frutescens extracts made with 
different extract solvents exhibited strong 

antibacterial activity against all the test bacterial 
isolates from human source. The data obtained in this 
work are also supported by those of [9] who observed 
antibacterial activity of Capsicum species against 
some human pathogens namely Staphylococcus 
aureus, Escherichia coli, Pseudomonas species and 
Bacillus subtilis. They testified that Capsicum have 
antibacterial property. From the results of the 
comparative inhibitory activity of unfiltered and 
filtered crude extracts of C. frutescens, the unfiltered 
extract demonstrated better antibacterial action over 
the filtered extract. This implies that filtration might 
cause loss of the active bioactive component in the 
long pepper extract. [5] documented similar results.  
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IV. CONCLUSION 

The antibacterial property displayed by C. frutescens 
extract established their usefulness in the treatment of 
infections. The extract could however be used to treat 
infections caused by multi-drug antibiotic resistant 
test bacteria in preference to the antibiotics. Based on 
the antibacterial effectiveness of pepper extract 
obtained with this aqueous extract of C. frutescens, it 
is therefore suggested that C. frutescens should be 
developed into drug to treat infections caused by 
bacteria of domestic waste source. 
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