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ABSTRACT

Objective: The purpose of this study is to determine the antibacterial activity of Klutuk Banana (Musa balbisiana colla) fruit extracts against Shigella
dysenteriae ATCC 13313 and the amount of potassium to the discovery of anti-dysentery drug candidates.

Methods: The simplisia of Klutuk banana fruit was extracted with ethanol using a maceration method. The phytochemical screening of ethanol
extract was performed using standard procedures. Determination thin layer chromatography (TLC) profile of the extract was performed using a
thin layer plate. The antibacterial activity was investigated using agar well diffusion technique. The minimum inhibitory concentrations (MIC) were
determined by a serial microdilution method, whereas the minimum bactericidal concentration (MBC) was done by subculturing the MIC result onto
agar medium. Potassium levels of the extract were carried out quantitatively using atomic absorption spectrophotometry.

Results: The phytochemical analysis revealed the presence of flavonoids, polyphenols, tannins, monoterpenoid and sesquiterpenoids, quinones, and
saponins. The TLC results prove the existence of flavonoids in the tested extract. The content of secondary metabolites that can act as an antibacterial,
strengthen the antibacterial activity of ethanol extract of Klutuk banana against S. dysenteriae 13313 with MBC values in the range of 5-10%w/v.
Potassium levels in the ethanol extract of Klutuk banana fruits contain potassium as much as 2.919% (29 190 ppm).

Conclusion: It can be concluded that the ethanol extract of Klutuk banana fruits is more potent as antibacterial against S. dysenteriae than as potassium

supplier in hypokalemia therapy.
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INTRODUCTION

In Indonesia, cases of diarrhea affecting mortality, 29% caused by
bacillary dysentery and generally occur at age 1-4 years [1]. Bacillary
dysentery can be caused by the bacterium as follows: Shigella
dysenteriae, Shigella sonnei, and Shigella flexneri [2]. However,
S. dysenteriae is the main cause of bacillary dysentery which resulted
in many deaths [3]. Patients can experience severe diarrhea, dysentery
up to 20-30 times a day resulting in dehydration [4]. It had been
reported that 3% of patients experienced severe dehydration from
acute diarrhea hypokalemia 15% [5], in which potassium ions in the
blood of <3.5 mEq/L [6]. Manifestations of severe hypokalemia produce
arrhythmias, neuromuscular excitability (hyporeflexia or paralysis,
decreased peristalsis or ileus) and rhabdomyolysis [7].

According to WHO, treatment using trimethoprim-sulfamethoxazole
is the main option, but S. dysentery has been found to be resistant
against those antibiotics [8]. In addition, the resistance of S. dysenteriae
to ampicillin, chloramphenicol, and tetracycline has occurred [9] in
various countries, namely, Asia, Africa, Central America, and Europe [8].
The occurrence of resistance increases the risk of shigellosis epidemic,
not least in Indonesia [10].

Considering resistant cases and essential functions of potassium in the
body, it is necessary to search the natural antidysentriae which can also
supply potassium hypokalemia deterrent. Other research showed that
ethanol extract of Klutuk banana (Musa balbisiana) contains tannins
and flavonoids [11]. Flavonoids can form complexes and inhibit the
synthesis of extracellular proteins and bacterial cell wall [12]. Tannins
have antibacterial activity by damaging components of cell membranes,
cell walls, enzymes, genetic material, as well as other protein

components [13]. It can inhibit bacterial replication process and impact
on bacterial cell death.

Bananas are also reported as a source of high potassium. The average
medium-sized bananas donated 440 mg of potassium. It can overcome the
effects of potassium loss due to dehydration. It is very interesting to study,
especially in Indonesia; there are more than 230 types of bananas [14].
Evidence of the bananas efficacy as a source of potassium antidysentriae
bacillary and preventive oral hypokalemia can increase the value and
economic benefits of bananas that are very abundant in Indonesia.

MATERIALS AND METHODS

Materials

The sample that was utilized in this study is the Klutuk banana fruit
(M. balbisiana), obtained from the Experimental Field Monaco, Lembang.
Bananas that were used in this research have some criteria, such as
3 months old fruits, white meat, have high levels of resilience and rough
taste. The bacteria that were used are S. dysenteriae ATCC 13313. The
culture media that were used are Mueller-Hinton agar, Mueller-Hinton
broth (MHB), and Shigella Salmonella agar (SSA). The chemicals used are
distilled water, water fuchsine, alcohol 70%, alcohol 96%, amyl alcohol,
ammonia, disinfectant, dimethylsulfoxide, chloroform, acetic acid
solution, physiological NaCl solution 0.9%, barium chloride solution,
sulfuric acid solution, Lugol’s solution, n-butanol (Bratachem), ferric
chloride reagent, Dragendorf reagents, Liebermann - burchard reagent
Mayer, carbon dye gentian violet, technical toluene, and Vaseline.

Samples preparation
Klutuk bananas fruit samples were identified in Plant Taxonomy
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Science Padjadjaran University. The simplicia of Klutuk banana
fruits were extracted using a maceration method using ethanol 70%
as the solvent for 72 hrs successively with intermittent shaking
every 2 hrs. Then, the extracts were evaporated using a rotary
evaporator at 50°C, then continued to evaporate on a water bath
until dried extract with constant weight was obtained. The extract
was stored in a refrigerator at 4°C until time of use. The percentage
yields (w/w) of the extracts were calculated using the formula
below [15]:

(Weight of extract +Weight of starting plant material) x100%

Examination of extract quality

The examination of extract quality was done, including phytochemical
screening and thin-layer chromatography assay. Phytochemical
screening was done using Farnsworth method to determine
the containment of alkaloids, flavonoids, tannins, Quinones,
phenolics, saponins, steroids, triterpenoids, monoterpenoids, and
sesquiterpenoids in the ethanol extract of banana fruits [16].

Thin layer chromatography (TLC) assay was conducted using silica
gel GF 254 as the stationary phase and the upper layer of chloroform,
acetone, formic acid (4:1:5) that had been saturated for 24 hrs as the
moving phase. The extract was spotted on silica gel, then prepared in
the solvent. The compound then was analyzed under ultraviolet (UV)
light 254 and 366 nm.

Confirmation of testing bacteria

Confirmation of the tested bacteria was done including morphological
observation of the colony morphology, cell shape, and biochemical
assay. Observation of colony morphology was achieved by culturing the
bacteria into SSA. Observation of cell shape was done with Gram staining
method [17]. The biochemical assay was done including motility,
carbohydrate fermentation, indole, methyl red, Voges-Proskauer, and
Simmon citrate [18].

Antibacterial activity

The antibacterial activity test was done using the agar diffusion
method with the perforation method. The extracts obtained from the
fruits were used for studying their antibacterial activity. A loop full
of tests bacteria was inoculated with 10 ml of sterile normal saline
(0.9%) under aseptic conditions from the stock culture maintained
at 4°C. The density of each microbial suspension was adjusted to
equal that of 108 cfu/ml (standardized by 0.5 McFarland standard).
The volume of 20 ml MMA was poured into a sterilized petri dish,
then 20 pL bacterial suspensions with 0.5 McFarland in turbidity
were added. The mixture of bacterial suspension and agar was
homogenized until it became solid. Care was taken to ensure proper
homogenization. The media is then perforated to make holes for
storing the extract. The extract was solved on dimethyl sulfoxide
(DMSO0) with the comparison 1 g of extract was solved in 1 ml of DMSO
(100%w/v). Then, the extract solution was done with the variation of
concentration 20, 30, and 40% w/v using DMSO. Volume of 100 pL of
every extract concentration was populated and poured into the hole.
The media then was incubated for 20 hrs at temperature 37°C. The
extract was tested in triplicates. After that, we observed the diameter
of the zone of inhibition around the holes.

Statistical analysis

Antibacterial activity test data statistically processed using SPSS
software using analysis of variance (ANOVA) one-way and Tukey’s test
with a=0.05. One-way ANOVA test aims to determine whether or not
the influence of the concentration of the extract on inhibition zone
formed [19], with the hypothesis below:

H, = There is no effect on treatment

H, = At least there is one treatment that

Affected the bacterial growth.
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Minimum inhibitory concentrations (MIC) and minimum
bactericidal concentration (MBC) determination

Determination of MIC of Klutuk banana fruits ethanol extract was done
using microdilution method. MIC of the extract against S. dysenteriae
was measured using a dilution technique. The ethanol extracts of banana
fruits were solubilized in DMSO and then serially two-fold diluted
MHB medium to obtain a concentration range of 0,078125-20 %w/v.
The bacterial strains were suspended in sterile normal saline (0.9%)
under aseptic conditions, homogenized and adjusted to an optical
density of 0.05 at 530 (equivalent to 1x10° CFU/ml) [20]. Volume
of 10 pL standardized cell bacterial suspensions was put into each
tested concentration. The tested media, then were incubated for 20
hrs with temperature at 37°C. MIC was determined from the minimal
concentration of the extract which did not show any turbidity in the
medium, whereas the MBC was determined from the MIC range of the
extract which completely inhibited the visible growth of bacteria on
solid media using the spread plate method. The tested media in Petri
dishes were incubated at 37°C for 24 hrs. The colony growth on solid
media was observed macroscopically. The highest dilution that yielded
no bacterial colony on a solid medium was taken as MBC.

Potassium levels in extract

Quantitative measurement of potassium concentration was conducted
to determine the content of potassium contained in the extract.
Preparation of extracts made with dried destructive method and test
extracts was analyzed using atomic absorption spectrophotometry
(AAS). Extract weighed as much as +5 g. Later in the furnace reaches a
temperature of 600°C to form ash. Ashes of the test extract were then
added 10 ml HNO, 6.5% and heated on a hot plate. After it is filtered
into a 25 ml flask, the solution was then added to demineralize water
to mark boundaries and obtained a sample that is ready to measure.

The making of standard solution and calibration curves are as follows:

e Preparation of standard solution of potassium (1,000 mg/ml)
Atotal of 1 g of solid KCl weighed and dried at a temperature of
100°C for 2 hrs and then cooled for 30 minutes. Then, weighed
as much as 25 mg of KCl and put in a 25 ml flask. Furthermore,
added with demineralized water up to 25 mL, shaken, and
homogenized to obtain a stock solution of 1000 ppm.

e Determining the calibration curve
The absorbance of each standard solution was measured using
atomic absorption spectroscopy using demineralize water as
blank standard. Measurements were made of a standard solution
with a concentration of the smallest to the largest concentration.
Every measurement result recorded so obtained by linear
regression and obtained the equation: y=ax+b to see linearity,
calculated the value of r.

RESULTS AND DISCUSSION

Yield of the extract

Organoleptic ethanol extracts of Klutuk banana fruits were dense, sticky,
distinctive smell, and dark brown. From the rendemen calculation, the
extraction of Klutuk banana yields of 11.31%. Value yield is related
to the amount of secondary metabolites that successfully attracted
when the extraction process by comparing the weight of the extract
thick with heavy bulbs. The results of the determination of water
content of ethanol extract of Klutuk banana are 0%. The water content
in the extract should not exceed 10% to prevent mold growth in the
extract [21]. Based on these data, it can be concluded that the ethanol
extract of Klutuk banana used in this study has been complied with.

Phytochemical screening results

Based on the results of phytochemical screening, it is known that
the chemical components of the ethanol extract of banana contain
flavonoids, polyphenols, tannins, monoterpenoid and sesquiterpenoids,
Quinones, and saponins. The result of phytochemical screening can be
seen in Table 1. These tests reveal the presence of various bioactive
secondary metabolites which might be responsible for their medicinal
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attributes, such as antibacterial [22]. This is evidenced in another study
which revealed that ethanol extracts of Xylopia aethiopica fruits showed
active antibacterial against S. dysenteriae. This was supported by the
data of preliminary screening of phytochemical constituents of the
presence of flavonoids, tannins, phenol, anthraquinones, saponin and
steroids [23]. The chemical constituents that act as antibacterial of both
the fruit extracts tend to be similar.

Result of TLC

Qualitative phytochemical screening is an essential step toward the
discovery of new drugs as it provides the information regarding the
presence of a particular secondary metabolite in the plant extract of
clinical significance. The presence of any significant natural bioactive
product indicates the necessity of separation of the compounds through
suitable chromatography techniques [24]. In this study, an ethanol
extract of Klutuk banana fruits showed two spots that were observed at
366 nm UV light yellow without NH, reagent. Once sprayed reagent NH,
does not change color patches. This shows that the flavonoids contained
belonged to flavonols [25]. The determination results of the TLC profile
of the ethanol extract of Klutuk banana can be seen in Table 2.

Bacterial confirmation test

Confirmation test was done to assure the genus and species of bacteria
that were used in this study. Initial confirmation of S. dysenteriae
ATCC 13313 is to grow in selective media Salmonella-Shigella Agar.
S. dysenteriae grows on selective media with clear colony morphology
without black core and a spherical convex [26]. Observations
S. dysenteriae can be seen in Fig. 1.

In addition to observing the form of colonies, confirmation of the
bacteria has also been conducted using cell morphological observation
and a series of biochemical tests. A cell morphological observation was
made by Gram staining. Based on the microscopically observations, the
tested bacteria was Gram-negative bacteria with a rod-shaped. Gram-
negative bacteria have cell walls that are thinner and thicker lipid
structures. Lipids in Gram-negative bacteria will dissolve in alcohol so
as to improve seeped. These causes Gram-negative bacteria are blue
when observed under a microscope as the primary staining substances
(CGV-1 Ugol) will be lost by flushing the alcohol so that the cells will
be stained by the dye methylene blue counter [27]. Biochemical test
is performed to determine the interaction of metabolites produced
by certain chemical substances and to see the ability of bacteria using
certain compounds as a source of carbon and energy source [28].
Biochemical tests resulted in the same characteristics as references.
The results were as follows: Non motile can only ferment glucose and
gave a positive result on methyl red assay. Based on the series of tests

Table 1: Phytochemical screening

Results

Alkaloids -
Flavonoids

Tannins

Polyphenolics

Monoterpenoids and sesquiterpenoids
Steroids -
Triterpenoids -
Quinones
Saponins +

Compounds

+ 4+ + +

+

(+): Presence, (-): Absence

Table 2: TLC assay results

Spot number Rf Visible light UV light (nm)
254 366

1 0.25 - -
2 0.58 - -

TLC: Thin layer chromatography, UV: Ultraviolet

Light yellow
Light yellow
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that we had done, we conclude that the bacteria that we were going to
use was S. dysentery.

Antibacterial activity test results

The antibacterial activity test was performed using the agar diffusion
method with perforation techniques and pour plate method. The
bacteria test used is S. dysenteriae ATCC 13313. The test was done with
20, 30 and 40%w /v extract concentration in DMSO solvent. The result
of the antibacterial activity test can be seen in Table 3.

Based on the diameter of inhibition zones, all tested concentrations
of the extract were categorized as a very active antibacterial
(above 11 mm) [29]. The antibacterial activity of the ethanol
extracts of Klutuk banana fruits against S. Dysentery because of the
antibacterial content of secondary metabolites, especially flavonoids.
The same result also reported on another study that the bark extract of
Terminalia arjuna showed potential antimicrobial activities against all
of the selected strains of microorganisms and the greatest activity were
observed against S. dysenteriae [30].

Statistical analysis result

The statistical analysis result is a value of 0 or significant=a<0.05.
Based on the statistical analysis result, we rejected H  and accepted H;
Therefore, we concluded that at least there is a treatment that affected
the bacterial growth.

The result of MIC and MBC determination

The lowest concentration of the tested extracts, requisite for inhibiting
the growth of S. dysenteriae was considered as the MIC. The MIC value
determined by broth dilution methods indicated that significant
antibacterial activity of the ethanol extracts of 5-10% w/v against the
tested bacterial was presented in Table 4.

It was found that the data obtained from the extracts of Banana Klutuk
fruit extracts required relatively lesser quantity for inhibiting the
growth of testing microorganisms.

Potassium quantitative test results

Quantitative analysis of potassium was conducted using atomic
absorption spectrophotometer (AAS). Sample preparation in the form
of ethanol extract of Klutuk banana fruit done with the dry destruction
method. Dry destruction is a method of ashing the drying process, this
method can be used for almost all metals analysis. Condensed extract
as much as 0.5 g was dried destructive and then dissolved in 25 ml
of the sample solution. Made standard solution with a concentration

Table 3: The result of antibacterial activity

Concentration (%) Diameter of inhibitory zone (mm)

40 14.03+0.10
30 13.56+0.10
20 12.03+0.15

Perforator diameter: 9 mm

Table 4: MIC and MBC Result

Extract concentration (%ow/v) Colony growth

0.078125
0.15625
0.3125
0.625
1.25

2.5

5

10 -
20

+ o+ o+ o+ o+ 4

(+): There is colony growth, (-): There is no colony growth, MIC: Minimum
inhibitory concentration, MBC: Minimum bactericidal concentration
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Fig. 1: Shigella dysenteriae colony

of 100, 200, 300, 400, and 500 ppm is then measured its absorbance
thus obtained line equation y=0,00097x+0.00552. Then, a solution of
test extracts was measured. From these test results, data showed that
in every gram of ethanol extract Klutuk bananas contain potassium as
much as 2.919% (29 190 p.m.). Based on the literature, potassium levels
are required to provide potassium intake in patients with hypokalemia
dysentery is 30 mEq equivalent to 1.17 g/l or 1170 ppm [31].

CONCLUSION

The results of this study showed the ethanol extract of Klutuk
banana fruits (M. balbisiana colla) has antibacterial activity against
S. dysenteriae ATCC 13313. The range of MIC was between 5% and
10% w/v. Using AAS, showed that the ethanol extract of banana Klutuk
requires higher concentrations be able to supply calcium for the
treatment of hypokalemia due to dysentery.
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