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ABSTRACT

Background: the current research studies why it is effective using Anredera cordifolia,
Psidium guajava, and Pogostemon cablin by the local community as a traditional medicine
for diarrhea treatment caused by Escherichia coli bacteria. Objectives: We compared the
inhibitor effectiveness of three leaf extracts against Escherichia coli; we also identified the
anti-bacterial substances contained in leaf extracts. Methods: We determined the bacterial
test activity using the “agar diffusion” method and the thin layer chromatography (TLC) as
qualitative analysis for determining the anti-bacterial substances contained in the extract.
Results: The Pogostemon cablin leaf extract contained terpenoids, phenolic, and flavonoids
compound as bacterial inhibitors, and the comparison showed that Pogostemon cablin leaf
extract had the greatest bacterial inhibition power. Conclusion: The antibiotic substances
found in the leaf extracts of Anredera cordifolia, Psidium guajava, and Pogostemon cablin
can be used as traditional medicine. The breakthrough was evidenced by the ability to inhibit
Escherichia colibacteria. This research shows that traditional medicine has ancient knowledge
used by this paper.

Keywords: Anti-bacterial, Antimicrobial, TLC, agar diffusion, Anredera cordifolia, Psidium
guajava, Pogostemon cablin, Escherichia coli

RESUMEN

Antecedentes: |a presente investigacion estudia la eficacia del uso de Anredera cordifolia,
Psidium guajavay Pogostemon cablin por la comunidad local como medicina tradicional para
el tratamiento de la diarrea causada por la bacteria Escherichia coli. Objetivos: Comparamos la
eficacia inhibidora de los extractos de tres hojas contra Escherichia coli; también identificamos
las sustancias antibacterianas contenidas en los extractos de hojas. Métodos: Determinamos la
actividad de la prueba bacteriana mediante el método de “difusién en agar” y la cromatografia
en capa fina (TLC) como andlisis cualitativo para determinar las sustancias antibacterianas
contenidas en el extracto. Resultados: el extracto de hoja de Pogostemoncablin contenia
compuestos terpenoides, fendlicos y flavonoides como inhibidores bacterianos, y la
comparacion mostré que el extracto de hoja de Pogostemon cablin tenia el mayor poder de
inhibicion bacteriana. Conclusién: El contenido de sustancias antibidticas que se encuentran
en el extracto de hoja de Anredera cordifolia, Psidium guajava y Pogostemon cablin puede
utilizarse como medicina tradicional. Esto se evidencia por la capacidad de inhibir la bacteria
Escherichia coli. Esta investigacién muestra que la medicina tradicional tiene un conocimiento
antiguo utilizado por este articulo.

Palabra clave: antibacteriano, antimicrobiano, Anredera cordifolia, Psidium guajava,
Pogostemon cablin, Escherichia coli, TLC, difusién en agar
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INTRODUCTION

Escherichia coliis a gram-negative bacteria causative
of diarrhea. The disease is related to digestive
problems occasioned by a bacterial infection that
spreads throughout the digestive organs. Diarrhea
is still one of the important causes of morbidity and
mortality worldwide [1, 2], and it is caused by the use
of certain drugs [1], lactose, or fructose intolerance
[2], consuming artificial sweeteners, and the most
common causes other than viruses, namely bacteria
[1]. This study selected Escherichia coli because of
the most common cause of diarrhea in Indonesia,
especially in areas with deplorable sanitation and
densely populated areas, especially in urban areas.

There is a lot of cultural heritage and knowledge
about medicinal plants in the Indonesian’s lives,
which are thought to have potential as natural
antibacterials, including gandola leaves or binahong
Basella alba L. They have antibacterial activity
against Pseudomonas aeruginosa and S. aureus
bacteria [3]. The ethanol and methanol extracts of
guava leaves (Psidium guajava L) have antibacterial
activity against B. cereus and S. aureus [4]. Efforts to
find other alternatives in infection treatment are the
use of traditional medicine [5]. Natural compounds
that can be antibacterial often contain flavonoids,
tannins, steroids, polyphenols, terpenoids, alkaloids,
and saponins [4].

Extracts of water, acetone, and ethanol from
tamarind leaves (Tamarindus indica L.) have
antibacterial activity against Salmonella paratyphi,
Bacillus subtilis, and Salmonella typhi bacteria [6].
Based on previous research, some of these plant
leaves have unknown antibacterial activity against
Escherichia colibacteria. Therefore, it is necessary to
screen for the antibacterial activity of extracts from
several plant leaves in Indonesia against Escherichia
coli bacteria, given its widespread.

Antibacterial are substances that can interfere
with growth or kill bacteria by disrupting the
microbial metabolism. The mechanisms of action of
antibacterial compounds include inhibiting cell wall
synthesis, integrity of bacterial cell wall permeability,
work of enzymes, and synthesis of nucleic acids and
proteins [6]. One of the antibacterial substances
widely used is antibiotics, which are typically
chemical compounds produced or derived by
living organisms, including their synthetic analog
structures, which in low levels can inhibit important
processes in microorganisms’ lives [7]. In this study,
we used antibacterial substances obtained from
local leaves that grow in Indonesia, such as binahong

leaves (Anredera cordifolia), which Indonesians use
as traditional medicine for diarrhea disease.

Some researchers found that Anredera cordifolia
contains flavonoids readily soluble in polar solvents
bound to sugars as glycosides and flavonoid
aglycones [8]. Also, have other components such
as saponins and alkaloids. This has inspired more
specific research on Anredera cordifolia compounds,
such as saponin [9], steroid/triterpenoid [10],
flavonoids [11], and steroid in black-pigmented
bacteria [12]. This study evaluated the antibacterial
substances contained in Anredera cordifolia and
compared them with other leaf extracts.

Research on antibacterial substances in Psidium
guajava has expanded to various countries. Psidium
guajava is effective against gram-positive bacteria
[13,14] and gram-negative bacteria [15,16]. The
inconsistency of these results is very interesting to
be evaluated in this study. Pogostemon cablin is
widely recognized as a natural antibacterial agent
in the pharmaceutical and clinical world [15]. An
effective antibacterial agent for gram-positive
bacteria [17,18]. Different results were also found
by previous researchers [19, 20]. This difference of
opinion is reasonable because the analysis process
involves the method and accuracy of the instrument
so that Pogostemon cablin is suitable to be used as
a sample in this study.

Previous researchers had used leaf extracts as
antibacterial, such as Anredera cordifolia [10,
11], Psidium guajava [19,21,22], and Pogostemon
cablin [16-18]. Munda et al. [21] compared several
leaf extracts in India to make essential oils as
antimicrobials used against various bacteria and
fungi. Zuhaira [23] compared several plant extracts
in Indonesia against Shigella species, where Psidium
guajava extract had the highest bacterial inhibition
power. Previous research efforts [24] had been
conducted to get an antibacterial activity over
Escherichia coli as the leading cause of diarrhea in
Indonesia.

This study was intended to compare what has been
stated by Zuhairai [23], saying that the antibacterial
substance in Psidium guajava was the most effective
against gram-negative bacteria. This research
focused on the cause of diarrhea (Escherichia
coli) by comparing the effectiveness of bacterial
inhibitors such as Anredera cordifolia, Psidium
guajava, and Pogostemon cablin. These three
plants grow profusely in Indonesia and can be used
as traditional medicine. Then, some comparisons
to previous studies were made mainly to provide
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recommendations regarding specific uses of these
leaves. However, the limitation of this study is on
the tested bacteria, which was only Escherichia coli.

MATERIALS AND METHODS

Material

a. Anredera cordifolia, Psidium guajava and
Pogostemon cablin leaves which mostly grow in
Ciracas area of East Jakarta and are well known

in treating diarrhea caused by Escherichia coli

bacteria (based on diagnosis)

b. The strains Escherichia coli (Migula) Castellani and
Chalmers from ATCC is a registered trademark
of American Type Culture Collection

c. Ethanol 70%, MH (Mueller Hinton) agar, sterile
aquadest, BHI (Brain Heart Infusion) media, NA
(Sodium Agar), filter paper, NaCl, crystal violet,
ammonium oxalate, iodine, potassium, acetone,
chloramphenicol antibiotic capsules, ampicillin,
tetracyclines, erythromycin, disk blank antibiotic
DMSO (Dimethyl sulfoxide).

Tools

A set of maceration tools, glass tools (Pyrex Brand),
Petri dishes (Pyrex Brand), Rotator (G-Lab Brand),
Incubator (Memmert Brand), Bunsen Lamp, Vortex
(Memmert Brand), Autoclave (Memmert Brand),
Microscope (Olympus), Oven (Brand memmert),
Lamminar Air Flow (LAF) cabinet (Astari Niagara),
Sterile Ose, Analytical balance, Speader glass
(One lab), Micropipette (Socorex) 10-50 plL,
Micropipette (Socorex) 100- 1000 pL, Micropipette
(Socorex) 20-200 pL, Dropper pipette, Yellow
tips, Blue tips, sterile tweezers, TLC plate,
UV-Vis Spectrophotometer (UV-1601 Shimadzu),
Waterbath

METHODS

Extraction procedure

100 g of dry powder was used for extraction by the
maceration method for 72 hours, later filtered and
concentrated using an evaporator for 1 hour. Then,
it was put on a water bath to get a thick extract.
Each extract was then prepared at a concentration
of 20% (20 mg/ml).

Antibacterial activity test

The method of testing for anti-bacterial activity
refers to the POM RI [25].

Briefly, 200 pl of Escherichia colistrain was taken and
then spread on a petri dish containing Muller Hinton
Agar (MHA) media. A disk (6 mm) was infused with 15
pl from each extract stock. One disk was the negative
control. The Petri dishes with bacteria and disks were
incubated at 37 °C for 24 hours, and afterward, the
diameter of the inhibition zone was measured.

Thin Layer Chromatography (TLC)

The procedure refers to the Ministry of Education
and Culture [26].

Previously, the TLC plate was activated by heating
for 30 minutes, 60 °C. The leaf extracts were
seeded using a capillary pipette, at + 1 cm from the
bottom end of the TLC plate. Then, the TLC plate
was inserted in a tightly closed vessel containing
the eluent solution (mobile phase). We waited
until the eluent moved up from the plate bottom
end to 10-15 cm. Then, the plate was let dry at
room temperature. The stains on the plate can be
observed directly using UV lamps (254 and 366
nm). The spots visualized under the UV lamp were
marked, and the retention factor (Rf) was calculated.

RESULTS

The maceration test produced the extracts (Figure
1), which were still mixed with the solvent (ethanol)
so that a filtering process must purify it to obtain the
extract yield (%) and extract residue (g). The filtering
results can be seen in table 1.

Figure 1. Leaf extracts yield of Anredera cordifolia (A),
Pogostemon cablin (B), Psidium guajava (C) using 70% ethanol
solvent.
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Table 1. Results of extract and yield filtering

Sample Powder leaf sample (gram) Residue (gram, g) Yield (%)
Psidium guajava 100 6.81 6.80
Pogostemon cablin 100 9.73 9.80
Anredera cordifolia 100 13.93 13.93

Antibacterial activity test screening results

This method used 6 mm blank disk (paper disks). Each extracted sample was prepared of 20% (200 mg/mL),

and 15 pL were poured per disk.

Figure 2. The bacterial inhibition tests. Observations made by triplicate. Each Petri dish shows the inhibition zones of three extracts
(A) Anredera cordifolia, (B) Psidium guajava, (C) Pogostemon cablin.

Table 2. Results of the test for antibacterial activity of ethanol extract 70% against E. coli

Sample

Inhibition Zone Diameter (mm)

K: Negative Control 6

Anredera cordifolia 16
Psidium guajava 15
Pogostemon cablin 29

] 1 Average
6 6 6
15 15 15.3
15.4 15 15.2
28 30 29

The test results showed that, from screening,
the leaf extract that has the largest diameter of
the inhibition zone is Pogostemon cablin extract.
In detail, the zone of inhibition is 20% (mg/L) at
15 pL/disk at 29 mm).

Thin Layer Chromatography (TLC) Test Results

TLC test showed that Pogostemon cablin contained
inhibitory substances such as terpenoids, phenolics,
and flavonoids. Psidium guajava contained
terpenoids, flavonoids, and tannins. Meanwhile,
the only substances found in Anredera cordifolia
were polyphenols and saponins. The results of the
complete analysis can be seen in table 3.
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Table 3. Identification of Anti-Bacterial Compounds in Extracts

Vanillin H,SO FeCl Cytoborate
Extract Smudge ;v 254 UV 366 s . v Information

value UV 366 UV 366 UV 366

0.92 Off Orange Purple - - Terpenoids
Pogostemoncablin

0.15 Off Yellow - Black Yellow Phenolic, Flavonoids

0.92 Off Orange Purple - - Terpenoids
Psidiumguajava

0.15 Off Greenish yellow Blackish green Greenish yellow Flavonoids, Tannins

0.92 Off Blue - Blackish green - Polyphenols
Anrederacordifolia

0.15 Off - Purplish blue Saponins

The spot observation on TLC analysis was carried
out at UV 254 nm and UV 366 nm. Then, the spots
were detected with several reagents (FeCl,, vanillin
H,50,, and Cytoborate). TLC color detection
reference refers to F.Geiss [27]. Orange spots
indicated the presence of terpenoids at UV366,
and purple color appeared after being sprayed with
Vanillin H,SO,. Phenolic content in the form of black
spots can be observed after being sprayed with
FeCl,. Furthermore, flavonoid compounds can be
observed through a greenish-yellow color change
after being sprayed with acytoborate reagent. Rf
0.92 and 0.15 with FeCl, reagent produces a blackish
green color which indicated the presence of tannins.
Saponins were shown in blue, purple, red, and
yellow-brown colors after being sprayed with vanillin
H,SO,. The polyphenols content was indicated by a
blue color when observed at UV366 and a blackish
green color when sprayed with FeCl,.

DISCUSSION

This study compared the effectiveness of inhibitory
substances such as Anredera cordifolia, Psidium
guajava, Pogostemon cablin leaf extracts over
Escherichia coli. Decided to examine the efficacy,
we performed a series of maceration processes and
tested extracts activity against the bacteria. The test
was conducted as a qualitative test (antibacterial
agent) looking for the leaf extract with the highest
effectiveness.

Filtering and purification results of leaf extracts
mixed with ethanol (figure 1) are shown in table
1. Pogostemon cablin leaf extract has the largest
residue, and Psidium guajava produces the smallest
yield. The amount of residue is an indicator of the
solute quantity in ethanol.

The choice of ethanol as a solvent refers to previous
researchers because of its solubility effectiveness
[16]. The dry leaf powder was obtained by sun-drying

the leaves to reduce the water contained and
keep the bacterial inhibitory compounds from
evaporating because they are tightly bound to
other compounds [28]. Our maceration process
involved 70% ethanol solvent because it has better
solubility [16]. At the extract purification stage, we
must ensure no ethanol residue by re-evaporating
the water batch at 55-60 °C [16].

The screening test was performed using the “agar
diffusion” method, which determined the inhibition
zone diameter produced by the leaf extract. Figure
2 shows three Petri dishes, spotted with the three
leaves extracts. Pogostemon cablin had the largest
inhibition zone diameter (29mm), Anredera cordifolia
and Psidium guajava had almost the same inhibition
zone diameter (range 15mm). It indicates that
Pogostemon cablin had doubled inhibitory power
greater than Anredera cordifolia, Psidium guajava.

The diameter size difference of the inhibition zone
interested us in conducting an in-depth analysis.
Referring to table 3, the findings of Pogostemon cablin
containing terpenoids, phenolics, and flavonoids
were in line with the results of Widyaningrum et
al. [18]. Besides, the terpenoids, flavonoids, and
tannins contained in Psidium guajava strengthen
the findings of Zuhaira [23]. Furthermore, Anredera
cordifolia also contained polyphenols and saponins,
which confirms Indarto results [29]. Paying attention
to the composition, both Pogostemon cablin and
Psidium guajava had terpenoids and flavonoids.
The difference was that phenolics were found in
Pogostemon cablin while tannins were contained in
Psidium guajava. Both were still in one compound
(phenol), but tannins have poly bonds in the form of
polyphenols. The next difference was that phenolics
were more soluble in ethanol than tannins [28]. The
extraction of tannins (polyphenols) in Anredera
cordifolia using excess ethanol should be avoided
because ethanol also has an inhibitory effect on
Escherichia coli. In addition, the use of excess
ethanol will require heating at higher temperatures
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or longer heating times. This causes the loss of some
flavonoids because the vapor point of flavonoids is
very close to ethanol [30].

From the description above, the errors were likely
to occur if: a) the analyzed extract contained
substances with a vast difference in boiling points
(flavonoids and tannins); b) the solvent residue
was left in the extract; and ¢) some substances
evaporated along with the solvent (flavonoids) and
substances that were not completely extracted
(tannins). These conditions make it difficult for the
researchers to determine compounds’ quantity [31].

The main target of this study was the use of Anredera
cordifolia, Psidium guajava, and Pogostemon cablin.
So far, these plant leaves have limited use in animal
feed. On the contrary, these leaves have rarely
been used for medical or pharmaceutical purposes.
This finding may convince local people regarding
the antibacterial substances that could be used
for traditional medicines. The pharmaceutical
industry players, particularly in Indonesia, should
be encouraged to make more efforts to diversify
products made from these leaves. As we did not test
for secondary or adverse effects on the compound
content in the extract, further researchers concerning
the same topic are suggested to do so.

CONCLUSION

The content of antibiotic substances found in the
leaf extract of Anredera cordifolia, Psidium guajava,
and Pogostemon cablin can be used as traditional
medicine. This is evidenced by the ability to inhibit
Escherichia colibacteria. This research showed that
traditional medicine has ancient knowledge used
by this paper. The most effective anti-bacterial
(Escherichia coli) is Pogostemon cablin, which has
double inhibition power than Anredera cordifolia,
Psidium guajava, Pogostemon cablin. Its utilization
must be optimized for treating diarrhea due to
Escherichia coli, the most significant cause of diarrhea
for urban areas in Indonesia in the past two years.
Pogostemon cablin contains terpenoids, phenolic,
and flavonoids, almost the same as Psidium guajava
(terpenoids, flavonoids, and tannins). The similarity
in composition can be a gap in the subsequent
analysis related to comparing the two by prioritizing
the anticipation of errors caused by the nature of
the antibiotic substance being analyzed.
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