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Introduction
Drug resistance has been a major challenge associated with the 

use of antibiotics produced from synthetic sources. This has been a 
major concern to pharmaceutical microbiologist and herbal medicine 
scientists. As such, research has focused on suitable alternatives 
for the synthetic antibiotics and plants have emerged as potential 
credible replacement [1-18]. Several plants have been widely reported 
to be effective against various disease including those caused by 
microorganisms [1-4,9-11]. The distribution of plants that have been 
reported to possess therapeutic agents depends on its availability and 
knowledge of the people that use plants in the treatment of diseases.

Till date plants remain a major source of medicine to significant 
number of global population especially in the developing countries. 
The use of plants in the treatment of diseases is a common practice in 
many rural areas. The use of plant is not only limited to the treatment 
of diseases but also used during child delivery and post natal processes. 

Tetrapleura tetraptera which is commonly known as Aridan tree in 
Southern Nigeria belongs to the Mimosaceae family [12-14]. The fruit 
of Tetrapleura tetraptera possess a fragrant, characteristically, pungent 
aromatic odour. This may account for the insecticidal potentials of the 
plant [15]. The extract of the plant have been reported to be toxic to 
tadpoles [16] and larvae of Anopheles gambiae [17].

Tetrapleura tetraptera is also used as a food spice in the preparation 
of cultural delicacies in many rural areas in countries like Ghana and 
Nigeria. Like most plants, Tetrapleura tetraptera contain valuable 
phytochemicals and bioactive substances [12-14]. The presence of 
bioactive substances accounts for the therapeutic potentials of the 
plants [9].

An ethno-botanical survey and/ or scientific validation of 
medicinal plants in Nigeria confirmed the use of Tetrapleura tetraptera 
due to its cytoprotective, piscicidal, antigonadotropic, antimutagenic, 
antimalarial [18], inflammation, arthritis, hypertension, diabetes, 
schistosomiasis, epilepsy potentials [13,15]. The plant is also known 
to possess antioxidant, analgesic [15,17], aphrodisiac agent [19], 
anti-convulsant, anti-ulcerative, neuromuscular, hypotensive, 
cardio-vascular and hypoglycemic effects and it can be used in 
the control of intestinal parasites [15,20]. The plant is also used 
by breastfeeding mothers to prevent postpartum contraction [13].  
Microbial infectious are the major cause of infectious diseases. 
Microbes are generally ubiquitous. Many species of pathogenic 
microbes have the propensity to cause diseases in plants, animals and 
humans. Some are normal flora to human and may cause diseases 
in immuno-compromised individuals. Again, some of the common 
microbial species can cause nosocomial as well as community acquired 
infections which can result to severe consequences if untreated. 

Previous report on the antimicrobial potentials of Tetrapleura 
tetraptera focused on the use of petroleum ether, aqueous and ethanolic 
extracts [21] and cold water and ethanol extracts [22] as the extraction 
solvent. Hence, this study is focused on assessing the activities of 
acetone, ethanol and aqueous extract of Tetrapleura tetraptera pod on 
some bacterial pathogens. 

Abstract
This study assessed the antibacterial properties of aqueous, acetone and ethanolic extracts of Tetrapleura tetraptera pod. The samples were bought from Swali market in 
Yenagoa, Bayelsa state, Nigeria. Water (aqueous), acetone and ethanol were used for the extraction. Agar well diffusion sensitivity testing was employed for the study. 
Zone of inhibition results for Escherichia coli, Pseudomonas species, Staphylococcus aureus and Proteus species were 8.00mm, 8.00mm, 8.67mm and 9.00mm, respectively 
for aqueous extracts, 9.33mm, 9.00mm, 11.67mm and 10.00mm, respectively for acetone extracts, and 13.00, 11.33mm, 13.33mm and 12.00mm, respectively for 
ethanolic  extracts. Analysis of variance showed that there was no significant difference (P > 0.05) in the zone of inhibition across the various isolates for aqueous, 
acetone and ethanolic extracts of Tetrapleura tetraptera pod. Based on comparison of the efficacy of the extracts with Ampiclox, the activities were in the statistical 
order: aqueous< acetone < ethanol <Ampiclox. This indicates that different solvents have varying effects on the antibacterial potentials of the extracts. On the overall, 
the zone of inhibition exhibited showed that Tetrapleura tetraptera can be used in the development of broad spectrum antibiotics. Hence the need to extract the 
compounds responsible for antibacterial activities of Tetrapleura tetraptera pods.



Enaregha EB, et al. (2021) Antibacterial Properties of Tetrapleura tetraptera pod against some pathogens

 Volume 5: 2-4Res Rev Insights, 2021          doi: 10.15761/RRI.1000165

Materials and methods
Sample procurement 

Triplicate samples of the Tetrapleura tetraptera used in this study 
were purchased from Swali market in Yenagoa, the Bayelsa state 
capital, Nigeria. 

Sample preparation

Triplicate Tetrapleura tetraptera pod were dried at room 
temperature. Then after, it was macerated using sterile pestle and 
mortar. The samples were further blended to obtain fine power. 

Extraction method 
The extraction was carried out using soaking method previously 

described by Kigigha, et al. [9], Kigigha, et al. [10,11], Izah, et al. [4-
7] with slight modifications. 5g of the blended samples were extracted 
using 10ml of the ethanol, aqueous and acetone separately. The sample 
was soaked for 3 days. Then it was filtered using muslin cloth followed 
by Whiteman filter paper. The ethanol and acetone was allowed to 
evaporate before being concentrated. 

Source and Preparation of organisms 

The purity of the test bacterial isolates (E.coli, Staphylococcus 
aureus, Pseudomonas and Proteus species) used in this study were 
determined following the biochemical test previously described by 
Cheesbrough [23] and Benson [24].

Antimicrobial screening 
The zone of inhibition exhibited by the various isolates was 

determined using Agar well diffusion method previously described by 
Lino and Deogracious [25], Doherty, et al. [26] with slight modification 
by Agu and Thomas [27], Kigigha, et al. [9], Izah and Aseibai [28]. 
About 0.4ml of the test organisms in peptone water that was incubated 
for 24 hours was spread over a nutrient agar plates. 3 holes of 6mm 
each were made with sterile cork borer. Approximately 2ml of each of 
the extracts was dispensed into the agar well separately. Positive control 
was established i.e. known antibiotics (1% Ampiclox). All the plates were 
incubated at room temperature. The zones of inhibition were measured 
using a metre rule in millimeter after 24 hours of aerobic incubation

Statistical analysis 

Statistical Package for Social Sciences software version was used 
to carry out the statistical analysis. The data were expressed as Mean 
± standard error. Significant variations was determined using single 
factorial analysis, and Tukey Honestly Significant Difference test 
statistics was used to discern the source of observed variation at p=0.05. 
The chart was plotted using Graph Prism 5. 

Results and Discussion
Table 1 shows the zone of inhibition exhibited by aqueous, acetone 

and ethanolic extracts of Tetrapleura tetraptera pod. The zone of 
inhibition for E. coli, Pseudomonas species, Staphylococcus aureus 
and Proteus species was 8.00mm, 8.00mm, 8.67mm and 9.00mm, 
respectively for aqueous extracts, 9.33mm, 9.00mm, 11.67mm and 
10.00mm, respectively for acetone extracts, and 13.00, 11.33mm, 
13.33mm and 12.00mm, respectively for ethanolic extracts. There was 
no statistical variation (P > 0.05) in the zone of inhibition across the 
various isolates for each of the extracts. 

Figure 1 show the zone of inhibition exhibited by E.coli, 
Staphylococcus aureus, Pseudomonas and Proteus species when 

exposed to aqueous, acetone and ethanolic extracts of Tetrapleura 
tetraptera and Ampiclox. The zone of inhibition of test isolates when 
exposed to aqueous, acetone and ethanolic extracts of Tetrapleura 
tetraptera and Ampiclox were 8.00mm, 9.33mm, 13.00mm and 
24.67mm, respectively for E.coli, 8.67mm, 11.67mm, 13.33mm and 
23.33mm respectively for Staphylococcus aureus, 8.00mm, 9.00mm, 
11.33mm and 23.67mm respectively for Pseudomonas species, and 
9.00mm, 10.00mm, 12.00mm and 21.00mm, respectively for Proteus 
species.  Statistically, there was a variation (P < 0.05) in the solvents and 
Ampiclox comparison for each of the test isolates. Furthermore, Tukey 
Honestly Significance difference test statistics showed that mean value 
of Ampiclox were the predominant source of the variation observed. 

Based on Table 1 and Figure 1, Tetrapleura tetraptera pod extracts 
has antibacterial activities. This is in consonance with previous works. 
Ebana, et al. [21] reported that petroleum ether, aqueous and ethanolic 
extracts of Tetrapleura tetraptera is potent against E. coli, Staphylococcus 
aureus and Pseudomonas aeruginosa. Achi [22] also reported that cold 
water and ethanol extracts of Tetrapleura tetraptera are potent against 
Staphylococcus aureus,  E. coli and  Pseudomonas aeruginosa. Though, 
the zone of inhibition exhibited by the test organisms used for this study 
is different from the ones previously reported by authors. The variation 
could be due to the differences in concentration of the extracts, solvents 
used for extracts, physical condition i.e. age of the plant material, strain 
of the microbial isolates among other factors [3].

Authors have variously reported that the medicinal potentials 
of plants including Tetrapleura tetraptera is due to the presence of 
bioactive components [1,2,9,26]. Several phytochemicals are found 
in Tetrapleura tetraptera. Achi [22] reported the presence of tannins 
and glycoside and absence of include alkaloids, saponin, flavonoids 
and antraquinones in ethanol and cold water extracts of Tetrapleura 
tetraptera whole pod. Ebana, et al. [21] reported the presence of 
reducing compounds (polyphenols, phlobatannins, anthraquinones 
and hydroxymethyl anthraquinones), alkaloids, flavonoids, glycoside 
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Figure 1. Zones of Inhibition exhibited by E.coli, Staphylococcus aureus, Pseudomonas 
and Proteus species when exposed to aqueous, acetone and ethanolic extracts of Tetrapleura 
tetraptera and a positive control (1% Ampiclox)

Isolates
Extracts

Aqueous Acetone Ethanol
E.coli 8.00 ± 1.00a 9.33 ± 0.58a 13.00 ± 1.00a
Pseudomonas species 8.00 ± 1.00a 9.00 ± 1.00a 11.33 ± 0.58a
Staphylococcus aureus 8.67 ± 1.53a 11.67 ± 1.53a 13.33 ± 0.58a
Proteus species 9.00 ± 1.00a 10.00 ± 1.00a 12.00 ± 1.73a

Table 1. Zones of Inhibition (mm) of aqueous, acetone and ethanolic extracts of Tetrapleura 
tetraptera fruits against some bacterial isolates

Data is expressed as mean ± Standard Error; The same letters along the column represent sig-
nificant difference (P<0.05) according to Tukey Honestly Significant Difference test statistics
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and absence of tannins and saponin in aqueous and ethanolic 
extracts of Tetrapleura tetraptera. Also, Lin, et al. [29] studied the 
mechanism of Tetrapleura tetraptera  root extract against Escherichia 
coli  and  Staphylococcus aureus  and reported that plant can disrupt 
the respiratory metabolism by inhibiting the organism through the 
Embden–Meyerhof–Parnas and the hexose monophosphate pathways. 
The authors concluded that plant is effective against antibiotic-resistant 
strains of pathogens.

The zone of inhibition by extracts of Tetraptera tetrapleura pod 
were in the order; aqueous< acetone < ethanol <Ampiclox for all the 
isolates. The variation among the extracts could be due to changes in 
solvent properties used for the study. Similar trend have been reported 
by Epidi, et al. [1,2], Kigigha, et al. [9]. Authors have reported that 
polarity of solvent affect the zone of inhibition among plants that have 
antibacterial properties [1,2, 9]. 

The variation in the mean values of the different isolates could 
be due to differences in metabolism, physiology, nutrition and 
biochemistry of the isolates [1,2,30]. Environmental conditions such 
as temperature and pH of the extracts may also account for significant 
variation among the isolates [3].

The Tetrapleura tetraptera is potent against E. coli, Staphylococcus 
aureus, Pseudomonas and Proteus species. This is an indication that it 
can be used as broad spectrum antibiotic. Furthermore, based on Table 
1, the values of known antibiotics were higher than the values reported 
on the various extracts of Tetrapleura tetraptera. The variation could 
be due to the specificity of the known antibiotics, as well as the 
concentration. Again, most of the known antibiotics tested in this 
study have been previously reported by authors to be potent to both 
gram positive and gram negative organisms by authors [1,2,9,30].

Conclusion
Medicinal plants are plants whose different parts such as fruit, leaves, 

stem, back, flower, and juice have therapeutic purposes or precursor’s 
substance for the synthesis of useful drugs. This study focused on the 
antibacterial efficacy of aqueous, acetone and ethanolic extracts of 
Tetrapleura tetraptera pod against E. coli, Staphylococcus aureus and 
Pseudomonas and Proteus species. The study found that the pod of 
Tetrapleura tetraptera pod has antibacterial activities. Furthermore, 
the efficacy of the various solvent was in the order: ethanol> acetone 
>aqueous. The positive results suggest that the Tetrapleura tetraptera 
pod can be used as a broad spectrum antibiotic. Therefore, there is need 
for studies to focus on the isolating the bioactive constituents of the 
plant that makes it possess antibacterial potentials.
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