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ABSTRACT:

The use of extract plants as a therapy method for bacterial illnesses is possible. Plants have antibacterial and
antioxidant properties and include various chemicals that protect the human body from infections. And coliform
bacteria are a major cause of public health issues. This study aimed to determine the potential of a variety of
plants as an alternative antibacterial agent. The study was carried out with extract plants utilizing the disc
diffusion method. The ultrasonic-assisted extraction procedure with n-hexane, DMSO and methanol to extract
the leaf and stem bark of the plants. Zones of inhibition are measured using the Disc Diffusion Method, and the
diameter of bacterial growth inhibition is measured in millimeters. At a 10 mg/mL dosage, all plant extracts had
a growth-inhibitory impact against at least one of the three microorganisms tested, especially Enterobacter
aerogenes. The extract of Luvunga scandens leaf had the strongest antibacterial action among the ten active plant
extracts tested inhibiting the growth of Escherichia coli, Klebsiella pneumonia, and Enterobacter aerogenes at
MICs of 10 mg/mL. It was concluded that all plants tested had potential as an antibacterial against coliform
bacteria.
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INTRODUCTION:

Infectious diseases cause a lot of morbidity and
mortality, especially in low- and middle-income nations
like Indonesia'. Bacteria have recently emerged on a
global scale’”. Inappropriate prescribing. irrational use
and uncontrolled antibiotic access have all aggravated
this trend in Indonesia*. Antibiotic resistance develops
in pathogenic microorganisms, posing a serious threat to
human health, particularly in individuals with weakened
immune systems®. Negative bacteria specifically
Eschericia coli and Klebsiella pneumonia were the most
predominant pathogens and were multidrug resistance
most antimicrobials®.
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With various chemicals that can protect the human body
against infections and cell oxidation, medicinal plants
have the potential to be antibacterial and antioxidant.
This has a lot to do with secondary metabolite molecules
in these plants’.

Antibiotic  treatment effectiveness is  influenced
significantly by bacterial resistance and limited
medication use. In the field of medicine. an alternative
antimicrobial is required. Alternative antibacterial
agents for disease-causing microorganisms are currently
being researched. Much research has demonstrated that
the compounds found in plants extract have antibacterial
properties. Plant extracts can be employed as part of a
current bacterial illness therapy strategy®'®. Indonesia
has a diverse range of medicinal plants. making it a
biodiversity hotspot. Natives have used more than 250
medicinal plants in West Kalimantan, Indonesia,
representing 165 genera and 75 families. The Dayak
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Kenyah group in Kalimantan, Indonesia, uses over 200
types of forest medicinal herbs. In addition, the Benuaq
Dayak group in West Kutai, Indonesia, said to use 62
different types of medicinal plants. However, only about
a third of the 6000 species known to the general
population have been identified and given detailed data,
including chemical and biological features'!.

Bioactive nutraceuticals, bio-pharmaceuticals, and food
additives are all possible applications for natural
antioxidants. In this regard, natural antioxidants are
being extracted, characterized, and used extensively to
identify promising candidates for countering the aging
process'?. The causative agent of the significant public
health outbreaks are groups of coliform bacteria'?.
Bacterial agents belonging to the coliform group, such
as E. coli, Klebsiella sp., and Enterobacter sp. cause
various infections in humans, including gastroenteritis,
urinary tract infections, and other infectious diseases
disorders'#. Antibiotic resistance and its associated
toxicity have recently reduced the use of
antimicrobial medicines, prompting more research into
the function of plant antimicrobials in the fight against
resistant strains. Many researches on the potential of
plants as antibacterials have been carried out, such as
Rubia cardifolia”® and Cleome rutidosperma'®  as
antibacterials for Eschericia coli. Then Curcuma longa’”
and Tectona grandis'® as antibacterials for Klebsiella
pneumonia and Enterobacter aerogenes. As a result,
The aim of this study is to determine in vitro
antibacterial activity of plant species collected from
Kalimantan against Coliform bacteria

issues

MATERIALS AND METHODS:

Plant Material:

The stem bark and leaves of Melicope glabra, Luvunga
scandens,  Artocarpus  sericicarpus,  Artocarpus
anisophyllus, and Artocarpus dadah were collected from
Balikpapan Botanical Garden in East Kalimantan.

Indonesia. The plant was identified at Purwodadi
Botanical Garden. East Java, with a voucher specimen
number 0074 IPH.06/HM/XI1/2015.

Plant Extraction:

The stem bark and leaves of M. glabra, L. scandens, A.
sericicarpus, A. anisophyllus, and A.dadah were dried
and ground into powder form. The powder (100g) was
extracted using 500mL n-hexane as a solvent by
ultrasonic-assisted extraction. The extract was filtered.
and filtrate was then evaporated using a rotary
evaporator to obtain n-hexane extract. The residue was
further extracted using 500mL dichloromethane as a
solvent to obtain dichloromethane extract. Then the
residue was again extracted using 500mL methanol as a

solvent to obtain methanol extract. All extracts were
tested against Coliform bacteria.

Stock Preparation of Plant Extracts:

The stock extract solution was used as a concentration
with DMSO solution 1%. and methanol was used as a
solubilizing solvent for test samples and used as a
control to evaluate the antibacterial assay. The
concentration of plant extracts used were 2.5 mg/mL, 5
mg/mL, and 10 mg/mL.

Test Organisms and inoculums preparation:

The coliform bacterial used for the test were Escherichia
coli, Klebsiella  pneumonia, and  Enterobacter
aerogenes. All the stock cultures were obtained from the
Microbiology Laboratory, Faculty of Medicine,
Universitas Airlangga, Indonesia. Bacterial cultures
were cultured on MCA (Mac Conkey Agar) and NA
(Nutrient Agar) (MERCK). Bacterial cells in the
suspension were measured according to standard 0.5
Mac Farland.

Antibacterial activity of plant extract:

The disk diffusion method is used to evaluate
antimicrobial activity of the each plant extract.
Concisely, 15ml of sterilized Mueller Hinton Agar
(MERCK) (pH 7.240.2) were applied in to the surface of
sterile petri dishes (9cm in diameter) and allowing them
to settle for base plate preparation. 100ul of bacterial
test suspension (0.5 Mac Farland) were poured into each
base plate and cotton swab (Himedia). 100p1 of different
test sample concentrations were soaked with sterile
paper discs (6mm). The air-dried discs were placed on
each base plate and incubated at 37+2°C for 24h.
Methanol and Ampicillin (20mg/disc) was used as
positive treatment, taken as an average of three
measurements at different directions. The inhibition of
zones around the discs was determined as the diameter
(mm) of bacterial growth inhibition.

Statistical Analysis:

Data expressed as mean Inhibition zone diameter +SEM.
The results recorded were by Microsoft excel ver. 2013.
and the result obtained was analyzed descriptively.

RESULT:

In this study, 10 extracts from five different plant
species were tested in vitro for antibacterial activity.
Using the maceration ultrasonic method, the maximum
extract was obtained from the Artocarpus dadah plant
with a bark sample of 14.44%, while the lowest was
Melicope glabra with a bark sample of 2.02% (Table 1).
Using the disc diffusion method, the extract was used to
calculate the MIC value. The study's findings revealed
that all of the plant extracts tested had antibacterial
activity against the microorganisms (Table 2).
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At a 10mg/mL dosage, all plant extracts had a growth-
inhibitory impact against at least one of the three
microorganisms tested. The extract of Luvunga scandens
leaf had the strongest antibacterial action among the ten
active plant extracts tested, inhibiting the growth of
Escherichia  coli, Klebsiella  pneumoniae, and
Enterobacter aerogenes at MICs of 10mg/mL. The
growth of Enterobacter aerogenes bacteria was
inhibited by all of the plant extracts tested. Extracts from
the Melicope glabra and Artocarpus dadah plant were
unable to inhibit the growth of Klebsiella pneumoniae
bacteria, and only two extracts, Luvunga scandens leaf
extract and Artocarpus dadah bark extract, were able to
inhibit the growth of Escherichia coli bacteria.

Table 1. Ethnobotanical data on Kalimantan medicinal plants tested

Based on the results of the measurement of the
inhibition zone on the test bacteria (table 3). The lowest
value was leaf extract of Luvunga scandens against
Escherichia coli with an inhibitory value of 6.2240.32
mm, and the highest value was leaf extract of Melicope
glabra against Enterobacter aerogenes, with an
inhibitory value of 8.7540.14mm. Among the 10 plant
extracts tested, the leaf extract of Luvunga scandens
produced the best antimicrobial effect to inhibit the
growth of all test bacteria (Escherichia coli, Klebsiella
pneumonia, and Enterobacter aerogenes) at an
inhibition zone of 6.22+032mm; 6.41+042mm; and
8.2340.33mm, respectively.

Botany Name Local Name Family Code specimen | Part used Traditional use Extract Yield (%)
Melicope glabra Bebangun / kotep/ | Rutaceae BPO1-F Leaf diarrhea. fever. high blood|654
wawangun pressure. and cancer
BPO1-SB Stem Bark antioxidant 2
Luvunga scandens | Saluang belum Rutaceae BPO2-F Leaf gout. kidney diseases. fatigue.|3 41
urinal disorders. and malaria.
acting as an antidote against
snake bite and ringworm
BPO2-SB Stem Bark Boost stamina. backache. kidney | 3 86
pain. treat malaria
Artocarpus Peluntan/pedalai | Moraceae | BPO3-F Leaf None known 789
Sericicarpus BPO3-SB Stem Bark None known 4.62
Artocarpus Mentawa / Puatn | Moraceae | BPO4-F Leaf treatment for boils and itch 388
anisophyllus BP04-SB Stem Bark | None known 2.10
Artocarpus dadah | Selanking /| Moraceae | BPOS-F Leaf None known 871
Daraak BP05-SB Stem Bark None known 1444
Table 2. Antimicrobial activity of methanol extracts from Kalimantan medicinal plants
Plant name Part used Microorganisms/minimum inhibitory concentrations (mg/mL)
Eschericia coli Klebsiella pneumonia Enterobacter acrogenes
Melicope glabra Leaf - - (1]
Bark - - 10
Luvunga scandens Leaf 10 10 10
Bark - 10 10
Artocarpus sericicarpus Leaf - - 10
Bark - 10 10
Artocarpus anisophyllus Leaf - 10 10
Bark - 10 10
Artocarpus dadah Leaf - - 10
Bark 10 - 10
Table 3. Antibacterial activity of plant extracts with well diffusion assay
Plant species Part used Inhibition zone (mm) in 10 mg/mL of extract concentration
Eschericia coli Klebsiella pne i Enterobacter aerogenes
Melicope glabra Leaf - - 703 +0.12
Bark - - 875+0.14
Luvunga scandens Leaf 622 +0.32 6.41 +042 8.23 +0.33
Bark - 6.67 +032 708 +045
Artocarpus sericicarpus Leaf - - 823 +0.62
Bark - 6.52+0.82 6724020
Artocarpus anisophyllus Leaf - 6.92+0.77 8.17+0.19
Bark - 7.39 + 067 725 +040
Artocarpus dadah Leaf - - 655 +0.28
Bark 632+0.14 - 687 +092
Methanol - - - -
Ampicillin 20mg/disc - - - -

Data are means of three replicates (n = 3) with standard deviations; the antibacterial inhibition category based on the inhibition zone diameter (<8
mm: weak. 8-11 mm: moderate. 11-20 mm: strong > 20 mm: very strong )"
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The leaf extract of Luvunga scandens and the bark of
Artocarpus dadah showed low inhibitory activity
against Escherichia coli. Leaf and bark extract of
Luvunga scandens, bark extract of Artocarpus
sericicarpus, leaf and bark extract of Artocarpus
anisophyllus also had low inhibitory activity against
Klebsiella pneumoniae. Meanwhile, the bark extract of
Melicope glabra, leaf extract of Luvunga scandens,
Artocarpus sericicarpus and Artocarpus anisophyllus
showed  moderate inhibitory  activity  against
Enterobacter aerogenes, and other plant extracts had
low inhibitory activity against Enterobacter aerogenes.
The diameter of the inhibition zone formed was related
to the antimicrobial compounds in each plant extract.

DISCUSSION:

Pathogen assay using the disc diffusion test method and
has been carried out with the aim of comparing the
activity of the extract with standard antibiotics®. The
antibacterial activity report of the ethanolic extracts
from the present study's plants against coliform bacteria
is limited. Several research have found that Luvunga
scandens contains antimalaria®, antifu ngell22 .
insecticidal®, anti-inflammatory, and antibacterial
activities’. Another study reported that ethyl acetate,
dichloromethane, and methanol extracts of L. scandens
in DPPH assays showed moderate anti-oxidative activity
as radical scavengers with ICso values of 94g/mL, 445
g/mL, and 480g/mL, respectively. Luvunga scandens
extracts sensitivity was found in all five bacterial strains.
Ethyl acetate extract showed antibacterial activity
against Escherichia coli (TISTR 780), Staphylococcus
aureus (TISTR 1466), Bacillus cereus (TISTR 687) and
Enterococcus faecalis (TISTR 379) with MIC values
ranging from 3.125 to 25mg/mL. Methanol extract
showed moderate antibacterial activity with MIC value
of 25mg/mL. Staphylococcus aureus (TISTR 1466) and
Methicillin-resistant Staphylococcus aureus (MRSA)
(ATCC 43300) both showed antibacterial activity
against dichloromethane extract with MIC values of
6.25 and 12.5mg/mL, respectively®*.

Melicope sp. contains alkaloids, flavonoids, lignin,
lerpen()idszs, steroids, tannins and selp{)nins}(‘, glabranin,
umbelliferone, scopoletin, and sesamin®’ . With MIC
values of 208.3+90.6ug/mL, the isolated chemicals
umbelliferone  and  sesamin  demonstrate  strong
inhibitory activity against §. mutans. Another study
reported the antibacterial activity of the plant extracts
against bacteria. The ethyl acetate extract had greater
antibacterial activity against E. faecalis (4166.7+
1443 47pg/mL) and S. mutan (833.3x360.8pg/mL)
compared to the methanolic extract with MIC value
8333.3+2886.8pug/mL and 1041.7+360.8ug/mL>*.

In traditional medicine, the Genus Artocarpus 1is
commonly used. Phenolic chemicals are abundant in
Artocarpus species in general. Artocarpus extracts and
metabolites particularly leaves, barks, stems, and
fruits have been demonstrated to be beneficial
bioactive substances. Artocarpus has been shown to be
effective in treating inflammation. malaria fever,
diarrhea, diabetes, and tapeworm infections in several
pharmacological  investigations. The  n-hexane,
dichloromethane, and methanol extracts of Artocarpus
sericicarpus demonstrated antimalarial activity with
IC50 values of >4, 2.11, and >4ug/mL, respectively™”.
However, there were no previous reports about the
antibacterial activity of the plant. The inhibitory
capacity of the Artocarpus anisophyllus leaf extract on
Gram-positive bacteria (5. auwreus) was considerably
stronger than Gram-negative bacteria (E.coli)*®. Another
study showed that the methanolic extract of Artocarpus
anisophyllus has antibacterial activity against other
bacteria including Salmonella typhi with MIC value was
1.25-2.5% at concentration. Streptococcus mutans (0-
0.625%), Streptococcus sobrinus (1.25-2.5%), and
Propionibacterium acnes (0.625-1.25)*'. Artocarpus
dadah is an endemic plant in Indonesia, and only a
few people have studied it. There were no reports of the
antibacterial activity of the plant.

In addition, the solvent used also has an effect on the
content of plant extracts. Methanol solvents can give
positive results for many phytochemical groups such
as alkaloids, flavonoids, tannins, steroids, proteins,
polyphenols and terpenoids. Plant extracts with
methanol as a solvent showed better results than other
solvents such as water, ether, ethanol, and DMSO32-34,

CONCLUSION:

It was concluded that all extracts Kalimantan medicine
plant had a growth-inhibitory impact against at least one
of the three microorganisms tested. The Luvunga
scandens leaf extract has more potential for inhibiting
coliform bacteria growth, including Escherichia coli,
Klebsiella pneumonia. and Enterobacter aerogenes
with MIC values of 10 mg/mL. And the highest value
was leaf extract of Melicope glabra against
Enterobacter aerogenes with an inhibitory value of 8.75
+ 0.14 mm. It was concluded that all extracts of
Kalimantan medicine plants tested had potential as an
antibacterial against coliform bacteria.
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