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ABSTRACT

Traditional medicine in Indonesia is a cultural heritage consisting of tangible or intangible
elements that shape the identity of a community or society. The development of traditional
medicine is ongoing in Indonesia, utilizing herbal materials. One of the native Indonesian
plants that is widely distributed in several regions and has potential for development is the
beluntas plant (Plucheaindica L.). The purpose of this literature review is to provide an
overview of the effectiveness of Plucheaindica’s components and its potential health
benefits as an herbal medicine in Indonesia. Articles were gathered using electronic
databases such as PubMed, ScienceDirect, ProQuest, and Google Scholar. The collected
articles did not have a time limit. Keywords used in the article collection included
(Pluchealndica L.), beluntas leaves, antioxidants, phytochemistry, anti-inflammation/anti-
inflammatory. The current study focuses on the use of the traditional plant Plucheaindica,
its nutritional composition, phytochemistry, health benefits, and its role in clinical studies.
Based on the literature review, the beluntas plant contains phytochemicals such as
alkaloids, flavonoids, tannins, essential oils, and chlorogenic acid, which are strongly
associated with mechanisms to reduce the risk of chronic diseases like diabetes, cancer,
obesity, and cardiovascular diseases. Additionally, Plucheaindica is beneficial as an
antioxidant, antibacterial, anti-inflammatory, cholesterol-lowering, and cell protection
agent. Beluntas leaves (Plucheaindica L.) can be processed into various forms such as
infusions, capsules, and tea, depending on the intended use, but should adhere to specific
dosages.

Keywords: Beluntas Leaves (Pluchealndica), anti-inflammatory, antioxidants, traditional
medicine
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Introduction

Traditional medicine has developed over
centuries in various countries with diverse
techniques, such as Traditional Chinese
Medicine in China, Kampo Meridian therapy in
Japan, traditional Korean medicine including
Sasang in Korea, and Traditional Medicine in
Indonesia. There are several clinical practices,
each with its own set of concepts, diagnostic
evaluation procedures, structures, and reasons
for reaching a diagnosis, and accompanying
treatment approaches (Birch et al.,, 2020).
Traditional medicine in Indonesia is a cultural
heritage consisting of tangible or intangible
elements that shape the identity of a
community or society. This heritage has been
passed down from past generations through
creativity, work, and knowledge, and has been
preserved for the future. Indonesian cultural
heritage includes traditional foods and
beverages that can be used as medicine,
processed using local products and procedures,
and is rich in regional characteristics (Setyowati
et al., 2023).

Bali Province is one of the regions in
Indonesia with a rich culinary culture and a
cultural tourism sector that attracts many
tourists. Traditional medicine known as
“Usadha” has emerged as an important
component of Balinese Traditional Medicine.
Various traditional Balinese drinks, known as
“Loloh,” processed using spices or herbs, have
been empirically proven as remedies by the
Balinese people (Widhiantara&Jawi, 2021).
Loloh has functional qualities and can be used
to experimentally treat various disorders. These
traditional beverages contain active compounds

that can promote beauty, health, and body care.

The general public is increasingly aware of the
benefits related to nature.

One of the native Indonesian plants
widely distributed in several regions and with
potential for development is the beluntas plant

(Plucheaindica L.), which belongs to the
Asteraceae family and contains alkaloids,
flavonoids, tannins, essential oils, chlorogenic
acid, sodium, potassium, magnesium, and
phosphorus, while its roots contain flavonoids
and tannins (Rolnik&Olas, 2021; Yuliani et al.,
2015). Beluntas is often used as a traditional
medicine to eliminate body and mouth odor,
stimulate appetite, address digestive disorders
in children, relieve pain from rheumatism, bone
pain, and lower back pain, reduce fever, and
treat leucorrhea and irregular menstruation,
due to its phytochemical content (Suriyaphan,
2014). It is mentioned that beluntas leaves
contain various compounds such as lignans,
terpenes, phenylpropanoids, benzoids, alkanes,
sterols, catechins, hydroquinone phenols,
saponins, tannins, and alkaloids (Ruan et al.,
2018). The compounds in beluntas leaves
exhibit several biological activities, including
anti-inflammatory, antipyretic, hypoglycemic,
diuretic, and various pharmacological activities
(Chiangnoon et al., 2022; Defitiana et al., 2019;
Sirichaiwetchakoon et al., 2020).

Empirically, beluntas plants are
frequently used in traditional medicine to
eliminate body and mouth odor, stimulate
appetite, address digestive disorders, relieve
pain from rheumatism, bone pain, and lower
back pain, reduce fever, and treat leucorrhea
and irregular menstruation (Lestari et al., 2020a;
Manu, 2013). Due to its potential to boost
immune function, some literature reports its
benefits as an immunostimulant against COVID-
19 (Jha et al., 2021) and for anti-hyperglycemia,
dyslipidemia, and obesity (Sirichaiwetchakoon
et al., 2020). Beluntas contains phytochemicals
such as alkaloids, flavonoids, tannins, essential
oils, and chlorogenic acid, which are strongly
associated with mechanisms to reduce the risk
of chronic diseases such as diabetes, cancer,
obesity, and cardiovascular diseases (Dwi et al.,
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2018; Sirichaiwetchakoon et al., 2020; Sudirman

et al., 2017).
To date, there is relatively little
scientific  literature that comprehensively

introduces the phytochemical composition and
bioactivities of Plucheaindica against various
diseases. Therefore, a literature review to
examine the phytochemical content found in
Plucheaindica extracts is necessary. This review
also highlights the various health benefits of
Plucheaindica, such as lowering cholesterol,
blood sugar, anti-cancer, antibacterial,
antioxidant properties, and anti-inflammatory
effects. The findings of this review could serve
as material or information sources for
researchers interested in studying
Plucheaindica extracts more deeply, such as the
prospects for developing standardized herbal
medicines, phytopharmaceuticals, and its
economic prospects as a local resource in
Indonesia.

Method

This study aims to collect data on the
effectiveness of beluntas leaf extract
(Plucheaindica L) in enhancing health,

specifically focusing on its anti-inflammatory
and anti-cholesterol effects. Articles were
collected using electronic databases such as
PubMed, ScienceDirect, ProQuest, and Google
Scholar. No time limits were applied to the
articles collected. The keywords used for article
collection included (Plucheaindica L), beluntas
leaves, antioxidants, phytochemistry,
dyslipidemia, and anti-inflammation/anti-
inflammatory. Inclusion and Exclusion Criteria:
The inclusion criteria are preclinical and clinical
studies involving animal models and/or human
subjects with experimental methods. Studies
must provide interventions using beluntas leaf
extract or components of beluntas leaves in
other forms, such as tea and other methods.

Result and Discussion
1. Plant Description

The beluntas plant is an upright shrub that
often branches profusely and grows to a
height of 0.5-2 meters. The leaves of the
beluntas plant are hairy and light green. The
leaf blades are oval, elliptical, or inverted
egg-shaped with a pointed base and
serrated edges. The leaves are alternately
arranged on short stalks, measuring 2.5-9
cm in length and 1 cm in width.The flowers
of the beluntas plant are compound, small,
and clustered in flat terminal panicles.
Beluntas flowers have purple staminal
tubes and pistil stalks with two long purple
branches. The fruit of the beluntas plantis a
hard, brown capsule. The fruit is very small,
measuring about 1 mm in length, and
contains small, brownish-white seeds
(Fitriansyah et al., 2018).

Here is the taxonomy of the beluntas plant
based on the classification from Badan Riset
dan Inovasi Nasional (BRIN):

Kingdom: Plantae (Plants)

Subkingdom: Tracheobionta (Vascular
Plants)

Superdivision: Spermatophyta (Seed Plants)
Division: Magnoliophyta
(Angiosperms/Flowering Plants)

Class: Magnoliopsida (Dicotyledons)

Order: Asterales Link

Family: AsteraceaeGiseke

Genus: Pluchea Cass.

Species: Plucheaindica Less.

Nutritional Composition of Plucheaindica
Plucheaindica, commonly known as
beluntas, has leaves that are rich in calcium,
vitamin C, dietary fiber, and B-carotene
(Singdam et al., 2022). The calcium content
in Plucheaindica leaves is seven times
higher (251 mg/100 g) compared to that in
basil leaves, which contain 32 mg/100 g.
Additionally, the [-carotene content is
twice as high (1225 pg/100 g) compared to
basil leaves, which have 812 pg/100 g
(Sudjaroen, 2012). The leaves of
Plucheaindica, when crushed, have a very
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distinctive aroma. These leaves are
reported to have a sweet, tangy, and
aromatic taste. In several Asian countries,
Plucheaindica leaves, whether boiled or
fresh, are used as a side dish in chili paste to
add a spicy flavor to dishes (Wei et al.,
2022).

Potential Phytochemical
Pluchealndica
Plucheaindica is also highly interesting for
development as a standardized herbal
product or phytopharmaceutical due to the
various phytochemicals contained in this
plant. However, it should be noted that the
amounts of different phytochemicals are
often influenced by environmental factors,
genotype, and their = combinations.
Plucheaindica contains a range of
phytochemicals that can be categorized into
several important classes. These classes

Content of

include flavonoids, alkaloids, tannins,
steroids, phenolic acids, and phytosterols
(Yuliani et al.,, 2015). The leaves of

Plucheaindica contain flavonoids, which are
organic antioxidants. Traditional plants
generally contain flavonoids in varying
concentrations, with the leaves being the
most dominant part. Flavonoids, which are
strong antioxidants, have qualities including
anti-cancer, anti-allergy, anti-inflammatory,
anti-carcinogenic properties, immune
system support, and protection of digestive
system performance (Buapool et al., 2013;
Chiangnoon et al., 2022; Dwi et al., 2018;
Nopparat et al., 2019).
a. Phenolic Compounds
It is known that the presence of
phenolic compounds with antioxidant
characteristics can prevent or reduce
the development of diseases associated
with oxidative stress (Tan et al., 2018).
Total phenolic content can be
interpreted as the variety of phenolic
compounds contained in an extract, and
it is crucial to measure this level due to

its relation to significant antioxidant
activity (Blainski et al., 2013). Phenolic
components with strong antioxidant
activity can suppress Reactive Oxygen
Species (ROS), a source of oxidative
stress commonly linked to
cardiovascular diseases, cancer, and
neurological disorders (Chacko et al.,
2010). Research reports reveal that
gamma radiation applied to
Plucheaindica leaf extract can enhance
antioxidant activity, total phenol
content, and reduce microbial
contaminants during storage (Ernawati
et al,, 2021). Herbal tea made from
Plucheaindica leaves has also been
commercially available in Indonesia and
Thailand and has high phenolic
compound content as confirmed by
phytochemical testing (Widyawati et al.,
2014a). Comparative studies have
shown that the total phenol content in
Plucheaindica essential oil is higher
than that of basil leaf oil, with values of
275.21 mg GAE/| of oil and 209.30 mg
GAE/I of oil, respectively (Widyawati et
al., 2013). Phenolic compounds such as
caffeoylquinic acid derivatives have
been successfully  validated in
Plucheaindica leaf extract using HPLC.
Quantitatively, ultrasound extraction
with 50% ethanol yields the highest
concentration of caffeoylquinic acid
derivatives in  Plucheaindica leaf
extracts from various sources in
Thailand (Kongkiatpaiboon et al., 2018).
In addition to Thailand, the phenolic
components of Plucheaindica leaves
have also been analyzed from various
locations in Malaysia. These phenolic
components include 3-O-caffeoylquinic
acid, 5-O-caffeoylquinic acid, 3,4-O-
dicaffeoylquinic acid, 3,5-0-
dicaffeoylquinic acid, and 4,5-O-
dicaffeoylquinic acid (Vongsak et al.,
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2018). Interestingly, the stage of leaf
maturity in Plucheaindica shows varying
total phenol content, with young leaf
tips showing significantly  higher
phenolic levels compared to other
maturity stages (Vongsak et al., 2018).
Research by Sirichaiwetchakoon et al.
(2020) found that the total phenolic
content in Plucheaindica tea was 107.95
t 4.87 mg GAE/g. This study indicates
that Plucheaindica has an effect on
reducing serum lipids, including total
cholesterol, triglycerides, and LDL
cholesterol.

Flavonoids

Flavonoids are a type of active
polyphenolic chemical found in plants,
derived from the core structure of 2-
phenylchromon. Flavonoids are
phytochemicals with a C6-C3-C6
structure, characterized by two
aromatic rings connected by a three-
carbon bond. In plants, they are
considered UV-B absorbers that offer
protection against UV radiation as a
response to "excess light" stress (Agati
et al., 2011). Due to their widespread
presence in many plants, flavonoids are
essential for meeting daily human
dietary needs (Ribeiro et al.,, 2015).
Flavonoids are currently classified into
flavonols, flavanols, flavones,
anthocyanidins, flavanonols, flavanones,
and chalcones based on their structure
(Lu et al., 2013). Herbal flavonoids have
been shown to provide anti-
inflammatory, natural antioxidant
properties, and therapeutic effects
against cardiovascular diseases with
minimal side effects and safety
concerns (Salaritabar et al.,, 2017).
Flavonoid content has been found in
Plucheaindica plants across various
regions, including Asia, the Middle East,
and the Americas, and has been shown

to manage inflammation (Srivastava
&Shanker, 2012). Flavonoids (quercetin,
kaempferol, myricetin, luteolin, and
apigenin), caffeic acid, anthocyanins
(Andarwulan et al., 2010), and essential
oils have also been identified in
Plucheaindica leaf extract (Widyawati et
al., 2014a). UV spectrum analysis
indicates that flavonoid compounds in
Plucheaindica leaf extract absorb at
240-285 nm (band 1) and 300-560 nm
(band 1) (Ernawati et al.,, 2021).
Interestingly, Plucheaindica contains
higher levels of flavonoids compared to
Plucheasagittalis, which is associated

with  its  antinociceptive  effects
(Figueredo et al.,, 2011). Some
vegetables in Indonesia, including

Plucheaindica, contain 6.39 mg/100 g
fw of flavonoids, lower than Cosmos
caudatus (52.19 mg/100 g fw) and
Polysciaspinnata (52.19 mg/100 g fw)
(Andarwulan et al.,, 2010). Reports
indicate that there is no significant
difference in flavonoid concentration
relative to the geographic altitude of
Plucheaindica plant growth. However,
the study noted that the choice of
solvent in ethyl acetate fractions has
higher flavonoid content compared to
methanol, water, and n-butanol (Yuliani
et al.,, 2015). Total flavonoid analysis
shows that Plucheaindica tea contains
95.33 + 0.48 mg CE/g of dry weight total
flavonoid content. This study found that
Plucheaindica tea has a significant
effect in reducing total serum
cholesterol, triglyceride levels, and LDL
cholesterol. The flavonoid content in
Plucheaindica has potential use in
preventing hyperglycemia, obesity, and
dyslipidemia (Sirichaiwetchakoon et al.,
2020).

Alkaloids
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Alkaloids are natural compounds
typically containing one or more ring
structures with at least one basic
nitrogen atom. These low molecular
weight structures are mostly found in
plants and are generally synthesized
from amino acids. Over 20,000 different
alkaloids have been reported, with
about 20% of all plant species
producing alkaloids as secondary
metabolites, which exhibit a wide range
of structural diversity compared to
other secondary metabolites (van
Rootselaar et al.,, 2023). Despite their
potential hazards, alkaloid-containing
plants have long been used in the

production of stimulants, sedatives,
narcotics, insecticides, aphrodisiacs,
and medications (Ziegler &Facchini,

2008). Alkaloid-containing plants have
become a part of daily food
consumption. Alkaloid content in the
Pluchea genus, which belongs to the
Asteraceae family, varies and has only
been reported qualitatively in some
studies (Ahmed &Kamel, 2013; Hussain
et al., 2013; Widyawati et al., 2014b).
Despite this, the mechanism of action
of alkaloid compounds in plants shows
similarities with certain diseases. For
example, alkaloid mechanisms exhibit
cytotoxic properties during mitosis,
especially in the G2 and M phases, or
act as topoisomerase inhibitors.
Traditional plants with alkaloid content
can be purified and compared for
effectiveness with commonly used
drugs like vincristine and vinblastine in

human treatment (Zehnder et al., 2016).

Research on  Plucheaindica  has
identified active compounds such as
alkaloids (0.316%), tannins (2.351%),
and flavonoids (4.18%) (Febrianta et al.,
2015).
Tannins

Tannins, also known as tannic acid, are
water-soluble polyphenols found in
various plant foods. Research indicates
that tannins not only enhance digestive
tract effectiveness but also reduce
efficiency in  converting digested
nutrients into new body components.
The treatment of degenerative diseases
such as cancer has been associated with
the consumption of tannin-rich foods
like betel nuts and herbal teas,
suggesting that tannins may have
anticarcinogenic properties. Natural
treatments in Asia use plant extracts
containing  tannins  to  alleviate
symptoms of diarrhea and
inflammation (Baba et al., 2021; Li et al.,
2022; Ren et al., 2021). Tannin content
has also been identified in
Plucheaindica extracts in various studies.
The bioactivity of tannins from
Plucheaindica has been shown to affect
glutamate levels in sperm from white
rats, analyzed via HPLC. The reduction
in glutamate levels in Plucheaindica
extract-treated rats was 1,341.40 mg
(100 g/gr), leading to improved sperm
quality (Susetyarini, 2015). Quantitative
analysis indicates that tannin content in
Pluchea spp. ranges from 8.7 to 20 mg

TAE/gr, reflecting the therapeutic
potential of this plant (Qasim et al.,
2017).

Saponins

Saponins are amphipathic glycosides
with triterpene or steroid structures
attached to one or more hydrophilic
sugar groups such as glucuronic acid,
glucose, galactose, rhamnose, and
xylose. Most saponins are either
monodesmoside  or  bidesmoside,
meaning they have one or two sugar
chains at different locations (Renda et
al., 2022; Sharma et al., 2021). Steroidal
saponins are among the most
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4. Health

significant active components, drawing
attention for their pharmacological
activities. Researchers are interested in
certain steroidal saponins due to their
potential as viable treatments (Xie et al.,
2023). The presence of saponin
compounds in Plucheaindica leaf
extracts has been  qualitatively
investigated in  several studies.
Extraction methods such as maceration,
percolation, and Soxhlet extraction
have all shown the presence of
saponins in each respective method

(Lestari et al.,, 2020b). Extracts of
Beluntas leaves used as a natural
insecticide against Spodopteralitura

also demonstrated saponin content in

the leaves extracted through
maceration for 72 hours
(Muta’ali&Purwani, 2015).

Benefits of Beluntas Plant

(Plucheaindica)

a.

Antioxidant

Research on the antioxidant activity of
chloroform extracts from Beluntas
leaves shows strong antioxidant
properties with an IC50 value of 107
ppm (Nafisah&Tukiran, 2017).
Antioxidant activity was measured using
the DPPH scavenging method. DPPH is a
stable radical that appears violet in its
radical form. Antioxidants react with
DPPH through an electron donation
mechanism, stabilizing DPPH as
evidenced by a decrease in the violet
color of DPPH, which gradually turns
yellow. This decrease can be measured
spectrophotometrically at A 515 nm.
The highest antioxidant activity was
observed with PI3, having an IC50 of
16.66 upg/ml for DPPH scavenging
activity (Indradi et al, 2017).
Additionally, a study by Defitiana et al.
(2019) assessed antioxidant activity

using the DPPH method (2,2-diphenyl-
1-picrylhydrazyl). Maceration of
Beluntas leaf powder was performed
using ethanol as the solvent. The
ethanol extract was tested for
antioxidant activity to determine the
IC50 value using UV-Vis
spectrophotometry at 517 nm. The
results showed that the ethanol extract
of Beluntas leaves had an IC50 value of
37.25 ppm, indicating strong
antioxidant activity.

Antibacterial

Studies on the antibacterial activity of
ethanol extracts from Beluntas leaves
show that it inhibits the growth of
Propionibacterium acnes at certain
concentrations, as evidenced by the
formation of clear zones around the
wells. These clear zones indicate
inhibition of bacterial growth. The
antibacterial compounds found in
Beluntas leaves include flavonoids,
essential oils, phenolics, tannins, and
alkaloids (Hafsari et al., 2015). Another
study on the antibacterial activity of
Beluntas leaves used the agar diffusion
method with cylinder cups. Test
solutions of 12%, 24%, 36%, 48%, and
60% were used for each bacterial test.
The results showed that ethanol extract
of Beluntas (Plucheaindica L.) provided
inhibition diameters ranging from
1.203-1.593 cm against Staphylococcus
aureus; 1.051-1.430 cm against Bacillus
subtilis; and 1.143-1.525 cm against
Pseudomonas aeruginosa (Manu, 2013).
Plucheaindica L. contains flavonoids,
alkaloids, saponins, and tannins. The
highest  inhibition  diameters for
Escherichia coli and Bacillus subtilis
were obtained from Plucheaindica L.
leaf extracts using the Soxhlet method
(Lestari et al., 2020a). The antibacterial
mechanism of flavonoids involves
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forming complex compounds with
extracellular and soluble proteins,
damaging bacterial cell membranes,
and leading to the release of
intracellular compounds (Hafsari et al.,
2015).

Cholesterol-Lowering

Another benefit of Beluntas leaves is
their ability to lower cholesterol. This
has been demonstrated in studies
involving rats fed a high-fat diet and
administered Plucheaindica (400 and
600 mg/kg daily), which resulted in
significantly lower total triglycerides,
total cholesterol, and LDL-C levels
compared to the group only fed a high-
fat diet. Additionally, the extract
reduced perigonadal fat pad weight and
adipocyte size while increasing the
number of adipocytes per field of view
in rats. These results align with our
previous findings that Pluchealndica
Tea inhibits lipid and carbohydrate
accumulation in  adipocytes and
interferes with pancreatic lipase activity,
leading to a reduction in serum lipid
profiles and obesity. Moreover,
previous research found that
caffeoylquinic acid derivatives, present
in Pluchealndica Tea, can suppress body
fat accumulation caused by a high-fat
diet by decreasing SREBP-1c regulation
and related molecules in C57BL/6J mice.

Additionally, caffeoylquinic acid has
been reported to have
antihyperlipidemic  mechanisms by

increasing PPARalpha and PPARdelta
expression, reducing adiponectin, and
enhancing the regulation of LPL and
AMPK activity. Beta-caryophyllene, a
major component in Pluchealndica Tea,
has also been reported to mitigate
palmitate-induced lipid accumulation
through AMPK signaling and prevent

atherosclerosis in hypercholesterolemic
mice (Sirichaiwetchakoon et al., 2020).

Diuretic

Treatment with Beluntas plant at doses
of 100, 200, and 300 mg/kg, p.o.,
showed significant increases in Na+, K+,
and Cl- excretion in rats. The extract
also increased urine volume at all dose
levels. The effect observed with a dose
of 300 mg/kg was comparable to that of
furosemide (20 mg/kg, p.o.), suggesting
that Beluntas is an effective diuretic
agent (Pramanik et al., 2007).
Anti-inflammatory

Beluntas leaves contain alkaloids,
flavonoids, tannins, essential oils, chlorogenic
acid, sodium, potassium, aluminum, calcium,
magnesium, and phosphorus. Flavonoids,
essential oils, and tannins are reported to have
anti-inflammatory activity. Flavonoids inhibit

the action of COX-2, leading to reduced
production of  prostaglandins. Tannins
contribute hydrogen atoms to bind and

neutralize free radicals, thereby controlling and

reducing lipid autoxidation reactions by
protecting cell membranes and reducing
inflammation. The essential oil in Beluntas

leaves, particularly eugenol, is suspected to
have anti-inflammatory effects. Eugenol s
reported to inhibit platelet aggregation by
blocking thromboxane formation, contributing
to its anti-inflammatory effects. Eugenol can
also inhibit PGH synthase activity by competing
with arachidonic acid at the active site of PGH
synthase, thereby blocking the formation of PG
(Sudirman et al.,, 2017). Therefore, the anti-
inflammatory effects of Beluntas are likely
mediated through one or a combination of
these mechanisms.

Conclusion
Based on the literature review
regarding the effectiveness of Beluntas leaves
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(Pluchealndica) as an Indonesian herbal remedy,
it is evident that Beluntas leaves have
significant potential as a herbal material that
can enhance health. Specifically, Beluntas
leaves offer numerous health benefits, including
antioxidant, anti-inflammatory, antibacterial,
diuretic, and cholesterol-lowering properties, as
well as contributing to cellular health. As an
Indonesian herbal plant, Beluntas can be
processed into various forms without
diminishing its health benefits and effectiveness.
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