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1. Introduction

The Bukit Barisan tropical rainforest in Sumatra,

ABSTRACT

The Bukit Barisan tropical rainforest in Sumatra, Indonesia, is one of
the most biodiverse areas in the world. It is estimated that there are more
than 10,000 plant species in this forest, and many of them have
potential as herbal medicines. However, deforestation and
overexploitation threaten the preservation of medicinal plants in the
Bukit Barisan tropical rainforest. This causes loss of valuable natural
resources and hinders research and development of new herbal
medicines. This research was conducted in several tropical rainforests
in Bukit Barisan, Sumatra. Field surveys were conducted to document
rare medicinal plant species. Plant samples were collected and analyzed
for their phytochemical content. Bioassay tests were carried out to
evaluate antibacterial, antioxidant and anti-inflammatory activities.
Strategies for conservation and sustainable exploration of rare
medicinal plants are developed based on research results. Field
surveys found 27 species of rare medicinal plants. Phytochemical
analysis shows that this plant contains various bioactive compounds,
such as alkaloids, flavonoids and terpenoids. Bioassay tests show
that this plant has significant antibacterial, antioxidant and anti-
inflammatory activity. In conclusion, the Bukit Barisan tropical
rainforest has great potential for the development of herbal medicine.
Sustainable conservation and exploration of rare medicinal plants in the
Bukit Barisan tropical rainforest is important to ensure the
preservation of these valuable natural resources and to improve
community health.

to treat various ailments, such as diabetes, cancer,

Indonesia, is one of the richest biodiversity areas in
the world. It is estimated that there are more than
10,000 plant species in this forest, and many of them
have potential as herbal medicines. Traditional
medicine has long been an integral part of the culture
of people in Sumatra, with many species of medicinal
plants having been used for centuries to treat various
ailments. The tropical rainforest of Bukit Barisan is
home to various species of medicinal plants which
have great potential for the development of herbal
medicine. Traditional medicine has long been an
integral part of the culture of people in Sumatra. Many

medicinal plant species have been used for centuries

and inflammatory diseases.1-3

However, the biodiversity of the Bukit Barisan
tropical rainforest is threatened by deforestation and
over-exploitation. Deforestation causes the loss of the
natural habitat of medicinal plants, while
overexploitation causes a decline in medicinal plant
populations. This causes loss of valuable natural
resources and hinders research and development of
new herbal medicines. The Bukit Barisan tropical
rainforest is a potential source of new herbal
medicines. Many medicinal plant species in these
forests have not been scientifically studied and still
have unknown therapeutic potential. Exploratory

research can help discover new medicinal plants with
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antibacterial, antioxidant, anti-inflammatory,
anticancer and other activities. Deforestation and
overexploitation threaten the preservation of medicinal
plants in the Bukit Barisan tropical rainforest.
Exploratory research can help conserve biodiversity by
documenting rare medicinal plant species and
developing strategies for sustainable conservation and
exploration. Herbal medicine can be a cheaper and
more accessible treatment alternative for people in
Sumatra. The development of new herbal medicines
from rare medicinal plants can improve public health
and improve the local economy.45 This study aims to
explore the potential of rare medicinal plants in the
tropical rainforest of Bukit Barisan, Sumatra,

Indonesia.

2. Methods

Field surveys were carried out in several tropical
rainforests in Bukit Barisan. The research team
carried out an exploration of the forest to look for rare
medicinal plant species. Data on plant species,
location, and habitat were recorded. Plant samples
were collected from rare medicinal plant species
discovered during field surveys. Plant samples were
dried and stored for phytochemical analysis and
bioassays. Phytochemical analysis is carried out to
identify bioactive compounds contained in plant
samples. This analysis was carried out wusing
spectroscopic and chromatographic  methods.
Bioassay tests were carried out to evaluate the
antibacterial, antioxidant, and anti-inflammatory
activities of plant samples. This test was carried out
using standard methods. Strategies for conservation
and sustainable exploration of rare medicinal plants
are developed based on research results. This strategy
involves collaboration between the government,

academics, and local communities.

3. Results and Discussion

Table 1 shows 27 medicinal plants in Bukit
Barisan, Sumatra, Indonesia. The description of
potential medicinal plants found during the

exploration process is:

Javanese tumeric (Curcuma xanthorrhiza)
Javanese tumeric, also known as turmeric, is a
medicinal plant with many benefits. This plant
contains the bioactive compounds curcumin and
xanthorrhizol, which have various therapeutic
activities, such as antibacterial, antioxidant, and anti-
inflammatory. Javanese turmeric has long been used
in traditional medicine for various diseases, such as
diabetes, cancer, and inflammatory diseases. Modern
research has shown that curcumin has powerful anti-
inflammatory effects and can help treat various
inflammatory diseases, such as arthritis, colitis, and

Alzheimer's disease.

Bay leaf (Syzygium polyanthum):

Bay leaves are a spice plant that is commonly used
in Indonesian cooking. Apart from that, bay leaves also
have many health benefits. Bay leaves contain the
bioactive compounds eugenol and flavonoids which
have antibacterial, anti-inflammatory and analgesic
activities. Bay leaves have long been used in
traditional medicine for various ailments, such as
diarrhea, stomach aches and headaches. Modern
research has shown that eugenol has strong
antibacterial effects and can help treat bacterial

infections.

Cat's whiskers (Orthosiphon stamineus):

Cat's whiskers are a popular medicinal plant in
Indonesia. This plant contains the bioactive
compounds orthosiphonin and potassium, which have
diuretic, anti-inflammatory, and antibacterial activity.
Cat's whiskers have long been used in traditional
medicine for various diseases, such as kidney stones,
urinary tract infections, and rheumatism. Modern
research has shown that orthosiphonin has a strong
diuretic effect and can help cleanse the kidneys and

urinary tract.

Beling leaf (Acmella oleracea):
Beling leaf is a medicinal plant that is often found
in Southeast Asia. This plant contains the bioactive

compounds spilanthol and flavonoids which have anti-
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inflammatory, analgesic and antibacterial activities.
Beling leaves have long been used in traditional
medicine for various diseases, such as toothache,
gingivitis and burns. Modern research has shown that
spilanthol has powerful anti-inflammatory effects and
can help treat various inflammatory diseases, such as

arthritis and gingivitis.

Sambiloto (Andrographis paniculata):

Sambiloto is a popular medicinal plant in Asia. This
plant contains the bioactive compounds
andrographolide and flavonoids, which have
antibacterial, antiviral, and anti-inflammatory activity.
Sambiloto has long been used in traditional medicine
for various diseases, such as flu, coughs, and fever.
Modern research has shown that andrographolide has
strong antiviral effects and may help treat viral

infections, such as influenza and hepatitis C.

Brotowali (Tinospora crispa):

Brotowali contains alkaloids and terpenoids, which
have immunostimulant, anti-inflammatory, and
antipyretic activities. This plant is useful for improving
the immune system, reducing inflammation, and
reducing fever. Brotowali is usually used to treat
various diseases, such as flu, coughs, fever, and

infections.

Phaleria fruit (Phaleria macrocarpa):

Phaleria fruit contains flavonoids and tannins
which have antioxidant, anti-inflammatory and anti-
diabetic activities. This plant is useful for warding off
free radicals, reducing inflammation, and controlling
blood sugar levels. Phaleria fruit is usually used to
treat various diseases, such as diabetes, cancer and

heart disease.

Curcuma (Curcuma xanthorrhiza):

Curcuma contains curcumin and xanthorrhizol,
which have anti-inflammatory, analgesic, and
antihepatotoxic activities. This plant is useful for
reducing inflammation, relieving pain, and protecting

the liver. Curcuma is commonly used to treat various

diseases, such as stomach aches, rheumatism, and

hepatitis.

Red ginger (Zingiber officinale):

Red ginger contains gingerol and shogaol which
have anti-inflammatory, analgesic and antiemetic
activities. This plant is wuseful for reducing
inflammation, relieving pain, and treating nausea. Red
ginger is commonly used to treat various diseases,
such as headaches, stomach aches, nausea, and

vomiting.

Aromatic ginger (Kaempferia galanga):

Aromatic ginger contains kaempferide and
flavonoids, which have anti-inflammatory, analgesic,
and antibacterial activities. This plant is useful for
reducing inflammation, relieving pain, and fighting
bacteria. Aromatic ginger is usually used to treat

various diseases, such as coughs, colds, and diarrhea.

Soursop leaf (Annona muricata):

Soursop leaves contain the bioactive compounds
acetogenin and flavonoids, which have anticancer,
antimicrobial, and anti-inflammatory activities.
Soursop leaves have long been used in traditional
medicine for various diseases, such as cancer,

bacterial infections, and inflammation.

Noni (Morinda citrifolia):

Noni fruit contains the bioactive compounds
licochalcone A and scopoletin, which have antioxidant,
anti-inflammatory, and immunomodulatory activities.
Noni has been used to boost the immune system, fight

infections, and reduce inflammation.

Binahong leaves (Anredera cordifolia):

Binahong leaves contain alkaloids and flavonoids,
which have anti-inflammatory, analgesic, and
antioxidant activities. Binahong leaves have been used
to treat various diseases, such as burns, arthritis, and

headaches.
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Tapak dara (Catharanthus roseus):

Tapak dara contains the bioactive compounds
vinblastine and vincristine, which have anticancer,
anti-inflammatory, and antimalarial activities. Tapak
dara has been used to treat various types of cancer,

malaria, and inflammatory diseases.

Aloe vera (Aloe vera):

Aloe vera leaves contain the bioactive compounds
aloin and barbaloin, which have anti-inflammatory,
antibacterial, and analgesic activities. Aloe vera has
been used to treat various ailments, such as burns,

skin infections, and stomach aches.

Neem leaves (Azadirachta indica):

Neem leaves contain azadirachtin and nimbidin,
two bioactive compounds with various therapeutic
benefits. Azadirachtin has strong antibacterial,
antifungal, and insecticidal activity. This compound is
effective against various bacteria, fungi, and insects
and is often used as a natural pesticide. Nimbidin has
anti-inflammatory, analgesic, and  antipyretic
activities. This compound helps reduce inflammation,

pain, and fever.

Basil leave (Ocimum basilicum):

Basil leaves contain eugenol and linalool, two
bioactive compounds with various therapeutic
benefits. Eugenol has antibacterial, anti-
inflammatory, and antioxidant activity. This
compound helps fight bacteria, reduces inflammation,
and protects the body from damage caused by free
radicals. Linalool has antibacterial, antifungal, and
sedative activity. These compounds help fight bacteria

and fungi and also help soothe and relax the body.

Lemongrass (Cymbopogon nardus):

Lemongrass contains citral and citronellal, two
bioactive compounds with various therapeutic
benefits. Citral has antibacterial, antifungal, and
insecticidal activity. This compound helps fight
bacteria, fungi, and insects and is often used as a

natural pesticide. Citronellal has antibacterial,

antifungal, and insecticidal activity. These compounds
help fight bacteria, fungi, and insects and also help

relieve headaches and nausea.

Pandan leaf (Pandanus amaryllifolius):

Pandan leaves contain alkaloids and flavonoids,
two bioactive compounds with various therapeutic
benefits. Alkaloids have anti-inflammatory, analgesic,
and antibacterial activities. These compounds help
reduce inflammation and pain and fight bacteria.
Flavonoids have antioxidant, anti-inflammatory, and
antibacterial activities. This compound helps protect
the body from damage caused by free radicals, reduces

inflammation, and fights bacteria.

Mangkokan leaves (Mangifera foetida):
Mangkokan leaves contain flavonoids and tannins,
two bioactive compounds with various therapeutic
benefits.  Flavonoids have antioxidant, anti-
inflammatory, and anti-diarrheal activities. This
compound helps protect the body from damage caused
by free radicals, reduces inflammation, and treats
diarrhea. Tannins have anti-inflammatory,
antibacterial, and anti-diarrheal activities. This
compound helps reduce inflammation, fight bacteria,

and treat diarrhea.

Dewa leaves (Gynura procumbens):

Dewa leaves contain alkaloids and flavonoids
which have anti-inflammatory, analgesic and
antibacterial activity. These leaves are traditionally
used to treat various diseases. Dewa leaves can help
relieve inflammation in the joints, muscles and skin.
Dewa leaves can help relieve muscle aches, headaches
and toothaches. Dewa leaves can help fight bacterial
infections of the skin, digestive tract and respiratory

tract.

Sambung nyawa leaves (Gynura sarmentosa):
Sambung nyawa have contents and benefits that

are similar to Dewa leaves. These leaves are also

traditionally used to treat various diseases. Sambung

nyawa leaves can help lower blood sugar levels.
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Sambung nyawa leaves have anticancer properties
that can help fight cancer cells. Sambung nyawa

leaves can help protect the liver from damage.

Tempuyung leaves (Sonchus arvensis):

Tempuyung leaves contain alkaloids and
flavonoids, which have anti-inflammatory, analgesic,
and antibacterial activities. These leaves are
traditionally used to treat various diseases.
Tempuyung leaves can help dissolve kidney stones.
Tempuyung leaves can help fight bacterial infections
in the urinary tract. Tempuyung leaves can help

relieve symptoms of hepatitis.

Ketepeng leaves (Cassia alata):

Ketepeng leaves contain anthraquinone and
flavonoids which have anti-inflammatory, analgesic
and antibacterial activity. These leaves are
traditionally used to treat various diseases. Ketepeng
leaves can help treat ringworm and other fungal
infections. Ketepeng leaves can help relieve eczema
symptoms. Ketepeng leaves can help relieve psoriasis

symptoms.

Beluntas leaves (Plushea indica):

Beluntas leaves contain alkaloids and flavonoids,
which have anti-inflammatory, analgesic, and
antibacterial activities. These leaves are traditionally
used to treat various diseases. Beluntas leaves can
help increase blood platelets in dengue fever patients.
Beluntas leaves can help relieve diarrhea. Beluntas
leaves can help fight bacterial infections in the

intestines.

Cocor bebek leaves (Kalanchoe pinnata):

Cocor bebek leaves contain alkaloids and
flavonoids, which have anti-inflammatory, analgesic,
and antibacterial activity. These leaves are
traditionally used to treat various diseases. Cocor
bebek leaves can help speed up the healing of burns.
Cocor bebek leaves can help treat boils. Cocor bebek

leaves can help relieve acne.

Pegagan leaves (Centella asiatica):

Pegagan leaves contain asiaticoside and
madecassoside which have anti-inflammatory,
analgesic and antibacterial activity. These leaves are
traditionally used to treat various diseases. Pegagan
leaves can help speed up wound healing. Pegagan
leaves can help relieve varicose veins. Pegagan leaves

can help improve memory.

The results of this research show that Indonesia's
tropical rainforests contain a wealth of rare medicinal
plants with great therapeutic potential. These findings
strengthen the evidence that tropical rainforests are a
valuable natural resource for human health. This
research found 27 species of rare medicinal plants in
the tropical rainforest of Bukit Barisan, Sumatra.
These plant species include Javanese tumeric
(Curcuma  xanthorrhiza), bay leaf (Syzygium
polyanthum), cat's whisker (Orthosiphon stamineus),
beling leaf (Acmella oleracea), and Sambiloto
(Andrographis paniculata). Phytochemical analysis
shows that the rare medicinal plants found contain
various bioactive compounds, such as alkaloids,
flavonoids, and terpenoids. This bioactive compound
has various therapeutic activities, such as
antibacterial, antioxidant, and anti-inflammatory.
Bioassay tests show that the rare medicinal plants
found have significant antibacterial, antioxidant, and
anti-inflammatory activity. This activity is tested
against various bacteria, free radicals, and
inflammatory agents.7-12

Indonesia's tropical rainforests are threatened by
deforestation and overexploitation. This causes the
loss of natural habitats for rare medicinal plants and
hinders the research and development of new herbal
medicines. Conservation and continued exploration of
rare medicinal plants is important to ensure their
availability for future generations and to develop
innovative herbal remedies. Several related studies
show that tropical rainforests in various parts of the
world have a wealth of rare medicinal plants with great
therapeutic potential. Study in the Amazon

rainforest: This study found more than 100 species of
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medicinal plants with the potential to treat various
diseases,
neurodegenerative diseases.

rainforest. This study found 30 species of medicinal

such as cancer, diabetes,

Study in the Congo

and

plants with significant antibacterial and antimalarial

activity. Study in the Madagascar rainforest. This
study found 20 species of medicinal plants with the
potential to treat inflammatory and autoimmune

diseases.13-20

Table 1. Medicinal plants of Bukit Barisan, Sumatra, Indonesia.

No. Plant name Bioactive Bioassay activities
compounds
1 Javanese tumeric (Curcuma | Curcumin, Antibacterial, antioxidant, anti-
xanthorrhiza) xanthorrhizol inflammatory
Bay leaf (Syzygium polyanthum) Eugenol, flavonoid Antibacterial, anti-inflammatory, analgesic
Cat's whiskers (Orthosiphon stamineus) | Orthosiphonin, Diuretic, anti-inflammatory, antibacterial
potassium
Beling leaf (Acmella oleracea) Spilanthol, flavonoid | Anti-inflammatory, analgesic, antibacterial
Sambiloto (Andrographis paniculata) Andrographolide, Antibacterial, antiviral, anti-inflammatory
flavonoid
6 Brotowali (Tinospora crispa) Alkaloid, terpenoid Immunomodulator, anti-inflammatory,
antipyretic
7 Phaleria fruit (Phaleria macrocarpa) Flavonoid, tannin Antioxidant, anti-inflammatory, anti-
diabetic
8 Curcuma (Curcuma xanthorrhiza) Curcumin, Anti-inflammatory, analgesic,
xanthorrhizol antihepatotoxic
9 Red ginger (Zingiber officinale) Gingerol, shogaol Anti-inflammatory, analgesic, antiemetic
10 Aromatic ginger (Kaempferia galanga) Kaempferide, Anti-inflammatory, analgesic, antibacterial
flavonoid
11 Soursop leaves (Annona muricata) Acetogenin, Anticancer, antimicrobial, anti-
flavonoids inflammatory
12 Noni (Morinda citrifolia) Licochalcone A, | Antioxidant, anti-inflammatory,
scopoletin immunomodulator
13 Binahong leaves (Anredera cordifolia) Alkaloid, flavonoid Anti-inflammatory, analgesic, antioxidant
14 Tapak dara (Catharanthus roseus) Vinblastine, Anticancer, anti-inflammatory,
vincristine antimalarial
15 Aloe vera (Aloe vera) Aloin, barbaloin Anti-inflammatory, antibacterial, analgesic
16 Neem leaves (Azadirachta indica) Azadirachtin, Antibacterial, antifungal, insecticide
nimbidin
17 Basil leaves (Ocimum basilicum) Eugenol, linalool Antibacterial, anti-inflammatory,
antioxidant
18 Lemongrass (Cymbopogon nardus) Citral, citronellal Antibacterial, antifungal, insecticide
19 Pandan leaves (Pandanus | Alkaloid, flavonoid Anti-inflammatory, analgesic, antibacterial
amaryllifolius)
20 Mangkokan leaves (Mangifera foetida) Flavonoid, tannin Anti-inflammatory, antioxidant, anti-
diarrhea
21 Dewa leaf (Gynura procumbens) Alkaloid, flavonoid Anti-inflammatory, analgesic, antibacterial
22 Sambung nyawa leaf (Gynura | Alkaloid, flavonoid Anti-inflammatory, analgesic, antibacterial
sarmentosa)
23 Tempuyung leaf (Sonchus arvensis) Alkaloid, flavonoid Anti-inflammatory, analgesic, antibacterial
24 Ketepeng leaves (Cassia alata) Anthraquinone, Anti-inflammatory, analgesic, antibacterial
flavonoid
25 Beluntas leaves (Pluchea indica) Alkaloid, flavonoid Anti-inflammatory, analgesic, antibacterial
26 Cocor bebek leaves (Kalanchoe pinnata) | Alkaloid, flavonoid Anti-inflammatory, analgesic, antibacterial
27 Pegagan leaves (Centella asiatica) Asiaticoside, Anti-inflammatory, analgesic, antibacterial
madecassoside
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4. Conclusion

The Bukit Barisan tropical rainforest is a source of
extraordinary biological riches, including 27 species of
rare medicinal plants discovered in this research. This
medicinal plant contains various bioactive compounds
with significant therapeutic activity. This research
shows that the Bukit Barisan tropical rainforest has
great potential for the development of new herbal
medicines. Sustainable conservation and exploration
of rare medicinal plants in the Bukit Barisan tropical
rainforest is important to ensure the preservation of
these valuable natural resources and to improve

community health.
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