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Abstract. Banana plants are well-known to contain diverse phytochemical compound. This
study aimed to identify the antibacterial effects of Kepok Banana bunches (Musa paradisiaca
L.) against Staphylococcus aureus bacteria. A laboratory analysis was carried out to determine
the zone of bacterial inhibition. The experiment used completely randomized design with 3
treatments (50 pL, 70 pL Kepok Banana bunches extract and 50 pL Chloramphenicol as a
positive control), each treatment replicated three times. The study was performed used wells
agar diffusion. Data were analyzed by analysis of variance (ANOVA) and followed by Duncan
Multiple Range Test (DMRT). Results showed that Kepok Banana bunches had potency as
antibacterial agent. Treatments showed different (P<0.05) results in bacterial inhibition zones.
Chloramphenicol produces the highest inhibitory zone (34.78 mm), while the difference in the
concentration of banana bunches produces the same inhibitory zone (50 pL: 11.52 mm; 70 uL:
15.52). It is concluded that Kepok Banana bunches has potency to use as an antibacterial
against Staphylococcus aureus.

1. Introduction
Bananas are the leading fruit crop in the world. Its production reached 114 million tons world wide in

2017 [1]. Indonesia is one of the largest banana producers in the world with total production reaching
7.1 million tons in 2019 [2,3]. Large banana production also represents a large waste production,
because only a small part of the plant can be used (the fruits) [4]. One banana plant only bears fruit
once in a lifetime. When the plant is harvested, it will produce various organic wastes. Every tonne of
banana harvest, will produce about 100 kg of rejected fruit and about 4 tons of other waste. Banana
waste consists of rhizome, stem, bunch, leaves, peel and rotten fruits [4].

Every part of the banana plant is known to have many phytochemical compounds [5]. Each part of
the plant at different age conditions, contain different phytochemicals. In the nature, phytochemicals
are commonly used to protect plants from pests diseases [6]. On the other hand, phytochemicals can be
used as antibacterial agent [7,8]. Bacteria that are resistant to many treatments but sensitive to
phytochemicals are Staphylococcus aureus. These are gram-positive bacteria that live on the skin of
animals, humans or plants [9].

Research on the antimicrobial effect of banana plants on the anti-bacterial activity of
Staphylococcus aureus is mostly done on banana peels. Based on the various results of this study, it
was proven that banana peel extracts of various types had quite good anti-bacterial effects [8,10—13].
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Based on this, we suspect that other parts of the banana plant may also have antibacterial activity.
Thus, this study aims to determine the inhibitory power of banana bunches against Staphylococcus
aureus bacteria.

2. Materials and methods

The material used in this research is Kepok banana bunches. Kepok banana bunches are taken from
ripe bananas but the banana bunches are still fresh green. The method used includes two stages,
namely the extraction of banana bunches and testing of bacterial inhibition. Testing for bacterial
inhibition used a completely randomized design with three treatments. The treatments given were
inoculation of 50 pL and 75 pL of banana bunch extract, and 50 pL of chloramphenicol as a positive
control. Each treatment was repeated three times.

The extraction process is carried out using ethanol extraction. The first step is to wash the fresh
Kepok banana bunches thoroughly, then cut them into small pieces, thin and dry naturally for 7 days
and after they dry the banana bunches are mashed. The dried banana bunches are weighed as much as
10 grams and then put in a three-neck flask which has been assembled with a reverse cooler, magnetic
stirrer, thermometer, stative and electric stove. The addition of 200 mL of 70% ethanol solvent into the
three-neck flask and extraction was carried out until a thick extract was obtained, then extracted by
reflux method using 70% ethanol solvent, temperature 70°C and time of 60 minutes.

After obtaining the banana bunch extract, the inhibition or antibacterial test was tested using the
method of Garriga et al [14] which was also carried out by Fitrial et al. [15]. In this study, making a
hole (well) was carried out aseptically with a well diameter of 6.4 mm, then inoculated with treatment.
The agar medium used was Mueller Hinton agar (MHA) medium for Staphylococcus aureus. The
measured zone of inhibition is the radius (r) in mm, which is the clear area around the well.
Measurement of the radius of the zone of resistance around the well is carried out by measuring the
distance from the edge of the well to the boundary of the zone of the resistance zone using a caliper
(accuracy 0.01mm) on several sides of the well, then averaged. Furthermore, the value of the diameter
(mm) of the inhibition zone is obtained by calculatingd =2 x 1.

Test data were analyzed by unidirectional analysis of variance. If there is an effect of treatment,
continue the Duncan's New Multiple Range Test (DMRT). Data analysis was performed using
SPSS22 software.

3. Results and discussion

Figure 1 shows the agar medium with S. aureus after receiving banana bunch extract and
chloramphenicol treatment. The clear zone formed shows no growth of Staphylococcus aureus
bacteria around the well. Kepok banana bunch extract diffuses evenly around the well and is able to
form a clear zone which indicates a reaction to inhibit the growth of Stapyloccus aureus bacteria or as
an antibacterial.

The phytochemical content contained in the banana bunch extract will spread around the well and
provide an antibacterial effect. The content of banana bunch extract that allows antibacterial activity is
flavonoids, tannins, saponins, alkaloids, and terpenoids. Flavonoids damage bacterial cells which
cause bacterial lysis due to the release of intracellular compounds. Tannins inhibit the reverse
transcriptase and DNA topoisomerase enzymes so that bacterial cells cannot form.10 Saponins reduce
the surface tension of the bacterial cell walls because they have an active aglycone component which
is membranolytic. Alkaloids have antibacterial properties by inhibiting nucleic acid synthesis.
Terpenoids are thought to have antibacterial properties by involving the breakdown of the membrane
by lipophilic components [5,7,8,12].
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Figure 1. Zone of bacterial inhibition

Table 1 shows the area of the inhibition zone produced by the treatment in dealing with S. aureus.
The results showed that there was an effect of treatment on the inhibition zone area of S. aureus (P
<0.05). The 50 pL and 75 pL banana bunch extract treatments produced an equivalent area of
inhibition zone. However, both of them resulted in significantly lower inhibition than the use of
chloramphenicol.

Table 1. Zone of bacterial inhibition of banana bunch against Staphylococcus aureus

Treatments Inhibition zone S. Aureus (mm)
Kepok banana bunch extract 50 puL 11,52*
Kepok banana bunch extract 75 pL 15,52*
Chloramphenicol 50 pL 34,78°
P. Value <0,05

ab Different superscript showed significantly different (P<0.05)

The use of 50 pL and 75 pL has had an antimicrobial effect although it is not comparable to
chloramphenicol. This indicates that secondary metabolites, such as the flavonoids, tannins, saponins
and alkaloids, act as antibacterial, thus giving a greater effect in inhibiting bacterial growth. The use of
banana bunch extracts in larger quantities allows an increase in the bacterial inhibition zone. The
results of this study have a lower bacterial inhibition zone value than the study by Ningsih et al [16]
who reported that the sap of Kepok banana bunch (Musa. paradisiaca L.) has the potential as an
antibacterial against the growth of Stapyloccus aureus by 20.39 mm.

4. Conclusion

Based on the results of the study, it can be concluded that the Kepok banana bunch extract has
antibacterial activity against Stapyloccus aureus although it is not comparable to chloramphenicol.
Further studies using higher concentrations need to be carried out.
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