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INTRODUCTION

Ocimum tenuiflorum, commonly known as ruku-ruku, is an herbal species from the Lamiaceae
family native to parts of India and Southeast Asia. In Indonesia, this species is often found growing wild
or cultivated in Sumatra, Sumbawa, and surrounding areas. The vegetative morphology of Ocimum
tenuiflorum is similar to that of Ocimum basilicum (basil), especially in its leaf characteristics and
distinctive volatile aroma. As an herbal plant that has been used for generations, ruku-ruku has a long
history in traditional medicine systems across various cultures (Fatimah, 2022)

Ocimum tenuiflorum, also known as ruku-ruku, is a plant species that has garnered increasing
research interest due to its potential as a therapeutic agent (Ramadhan et al.,, 2023). Despite rapid
advancements in modern pharmacology, public interest in traditional plant-based medicine continues
to grow. This plant is a rich source of phytochemicals, particularly eugenol, rosmarinic acid, and
flavonoids. These bioactive compounds have been identified to possess a wide range of pharmacological
activities, including antioxidant, anti-inflammatory, and antimicrobial properties (VERA, 2021). The
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therapeutic potential of Ocimum tenuiflorum has attracted the interest of researchers, making it a
popular raw material for the development of pharmaceutical and nutraceutical products.

Contemporary pharmacological research is increasingly focused on exploring the potential of
phytopharmaceuticals derived from various plant species that have long been used in traditional
medicine systems. The primary focus of this research is on the identification, isolation, and
characterization of bioactive plant compounds, as well as evaluating their toxicity and efficacy in
modulating the immune system, treating various diseases, and improving quality of life. The isolation
and identification of bioactive compounds, particularly alkaloids, flavonoids, and terpenoids, from
different plant species are crucial steps in the development of new phytochemistry-based drugs. The
application of chromatographic and spectroscopic techniques allows for the purification and
characterization of these compounds. Subsequently, an evaluation of pharmacological activity, including
antimicrobial, anti-inflammatory, and various other biological assays, is conducted to reveal the
therapeutic potential of these compounds.

A literature review of Ocimum tenuiflorum, more commonly known as ruku-ruku, is a crucial
first step in exploring the potential and characteristics of this species. As a member of the Lamiaceae
family, ruku-ruku has attracted the interest of researchers due to its diverse, yet not fully understood,
potential benefits. Through a comprehensive analysis of existing literature, this research aims to
describe the morphological characteristics, geographical distribution, and ecological adaptations of this
species. In addition, this literature review seeks to synthesize previous research findings on the
pharmacological potential of Ocimum tenuiflorum. Several studies have shown that this plant holds
promising prospects as a therapeutic agent, particularly in the management of chronic diseases such as
diabetes mellitus and hypertension. Its diverse phytochemical content, including flavonoids and
alkaloids, is believed to contribute to these biological activities. For example, the bioactive compounds
found in this plant have potential as anti-inflammatory and anti-bacterial agents, opening up
opportunities for the development of pharmaceutical or cosmetic products based on natural ingredients.

A comprehensive literature review also allows for the identification of challenges in the
research and utilization of Ocimum tenuiflorum. These challenges can include aspects of cultivation,
conservation, and sustainable resource management. On the other hand, this review can reveal the
potential of Ocimum tenuiflorum in ecosystem restoration and climate change mitigation, given its
physiological adaptations that allow it to grow in various habitats, including areas with extreme soil
conditions. A literature review plays a crucial role in preventing research duplication and paving the way
for further studies. By identifying knowledge gaps in previous studies, researchers can formulate new
hypotheses and design innovative experiments to explore the potential of Ocimum tenuiflorum more
deeply. Thus, a literature review serves as a scientific foundation that enriches our understanding of this
species and provides direction for its future research and practical applications.

The ruku-ruku plant (Ocimum tenuiflorum) has long been known in traditional medicine for its
various properties. Its rich phytochemical content, such as flavonoids, saponins, tannins, and essential
oils, provides the scientific basis for its pharmacological activity. The mechanism of action of these
compounds, particularly flavonoids, is thought to be related to their ability as potent antioxidants,
neutralizing free radicals and reducing oxidative stress . Additionally, the anti-inflammatory properties
of ruku-ruku are believed to contribute to its therapeutic effects in managing various inflammatory
diseases.

The anticancer potential of this plant has also attracted attention, with active compounds
capable of inducing cancer cell apoptosis and inhibiting angiogenesis (INDRIANI et al., 2024). These
literature findings provide initial evidence regarding the therapeutic potential of ruku-ruku in wound
treatment. However, further research is still needed to confirm the effectiveness and safety of ruku-ruku
extracts in humans. Large-scale clinical trials with controlled designs are required to evaluate the
effectiveness of ruku-ruku extracts in various types of wounds and to compare them with conventional
therapies (SIREGAR, 2019). Furthermore, identifying the main active compounds and the molecular
mechanisms involved in the healing process would be highly beneficial for developing more specific and
effective products.

Ruku-ruku (Ocimum tenuiflorum) has shown promising potential in the pharmaceutical field. In
addition to its ability to accelerate wound healing, this plant also possesses strong antimicrobial activity
against various pathogens, including antibiotic-resistant bacteria (Suriawati et al., 2018). Its content of
bioactive compounds, such as flavonoids and polyphenols, provides powerful antioxidant properties,
which can help prevent degenerative diseases. The broad pharmacological potential of ruku-ruku opens
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up opportunities for the development of various pharmaceutical products, such as antimicrobial, anti-
inflammatory, and antioxidant drugs. Further research is needed to uncover the molecular mechanisms
underlying its pharmacological activities and to evaluate its potential in the treatment of various
diseases.

This literature review aims to synthesize existing data on the phytochemical profile and
therapeutic potential of Ocimum tenuiflorum, identify knowledge gaps regarding its mechanism of
action and safety, evaluate its potential for natural pharmaceutical development, and recommend future
research directions based on the goal of discovering novel bioactive compounds. this research is also
directed at the pharmacological evaluation of these compounds to uncover their therapeutic potential
in various disease indications. The long-term goal is to develop safe and effective herbal drug
formulations based on these research findings. The results of this study are expected to serve as a basis
for the development of innovative herbal pharmaceutical products, such as medicines, health
supplements, or active ingredients in cosmetics.

METHODS

The method used for writing this article is based on data collection from online journals
published over the last 15 years, from 2009-2024. Sources were obtained from both international and
national journals. A systematic search was conducted using the Google Scholar database, which yielded
a total of 323 articles, and other databases, which yielded 295 articles, published between 2019 and
2024. To ensure comprehensive coverage, a combination of keywords was used: “ruku-ruku leaves
(Ocimum tenuiflorum)”, “pharmacological effects of the ruku-ruku plant (Ocimum tenuiflorum)”,
“experiments on the ruku-ruku plant (Ocimum tenuiflorum)”. Additionally, the search was limited to
articles in the focus areas of health and pharmacological effect experiments. The PRISMA (Preferred
Reporting Items for Systematic Reviews and Meta-Analyses) framework was adopted to guide the article
selection process. This process involved three main stages: identification, screening, eligibility, and
inclusion. Relevant keywords were identified by consulting previous research, thesauri, and expert
recommendations.

Table 1. Inclusion and Exclusion Criteria

Criteria Inclusion Exclusion
Language Indonesian and English ~ Other than Indonesian and English
Article Type Journal Article Literature review, an overview,
narrative review
Experimental Health, biology, Agriculture, psychology, energy,
Methods chemistry, medical social sciences, agriculture

science, pharmacy

Based on the established inclusion and exclusion criteria, detailed in Table 2, a total of 64
articles were deemed eligible for further review. These criteria related to the article type (journal
article), language (Indonesian and English), and field of study (health sciences, biology, chemistry, and
medical sciences). Full-text access was obtained for the 64 potentially relevant articles. After a review
process guided by the inclusion and exclusion criteria, 27 articles were identified as suitable for a more
in-depth analysis (Table 1).
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Figure 1. Literature Selection Process
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RESULTS AND DISCUSSION

(summarized in the Table and Diagram).

Based on this, the section presents an analysis of the 27 selected articles, with the results
grouped by solvent, sample part, test animal, extraction method, and pharmacological effect

Table 2. Table of Selected Article Analysis

No Author Solvent Sample Test Animal / Extraction Pharmacological
Part Microbes Method Effect
1 Sankhalkar & Methanol Leaf None Maceration Antidiuretic,
Vernekar, 2016 80% Antibacterial,
Anti-
inflammatory,
Anti-ulcer
2 Lametal, 2018 Methanol, Leaf None Percolation, Anticancer
Water Maceration
3  Hanif Satria et Ethanol Leaf Salmonella Maceration Antibacterial
al,, 2023 70% enterica
serovar typhi
4 Yamani et al.,, Not Leaves,  Staphylococcus Steam Antibacterial,
2016 specified Flowers, aureus, distillation Anti-asthmatic
0il Escherichia
coli,
Pseudomonas
aeruginosa
5 Aulia & Rita, Ethanol Leaves None Maceration, Anti-
2023 80% Steam inflammatory,
distillation Antibacterial
6  Mousavietal, Hexane, Extract Male rats Maceration Antidiabetic
2016 Chloroform,
Ethyl
acetate,
Methanol,
Water
7  Mohan Gowda Water, Extract Male rats Maceration Anti-stress,
etal,, 2023 Alcohol Antioxidant
8 Arenaletal, Water Extract  Tilapia fish Maceration Antidiabetic
2012
9 Sharmaetal, Acetone, Leaves None Ultrasound Antidiabetic,
2022) Ethanol, Anti-
Methanol, inflammatory
Water
10 Gunathilake & Water Extract Rats Maceration Antiseptic, Anti-
Somendrika, allergic,
2024 Antispasmodic,
Antiviral,
Antibacterial,
Antifungal,
Anticancer, Anti-
inflammatory,
Analgesic
11 Humeirahetal, Water, Leaf Staphylococcus Maceration Antimicrobial
2018 Ethanol aureus,
95%
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Escherichia
coli
12 Dewitayani et Distilled Leaf None Not specified  Antioxidant
al,, 2019 water,
Ethanol
13 Gunathilake & Zinc nitrate  Extract  Streptococcus  Notspecified  Antimicrobial,
Somendrika, solution, mutans, Anti-
2024 Distilled Staphylococcus inflammatory,
water aureus, Antioxidant
Enterococcus
faecalis,
Lactobacillus,
Candida
albicans
14 Srinivas Naik et  Methanol, Leaf Bacillus Maceration, Antibacterial
al,, 2015 Acetone, subtilis, Soxhlet
Water Escherichia
coli,
Staphylococcus
aureus
15 Andalia, 2021 Ethanol Leaf Escherichia Maceration Antibacterial
70% coli
16 Fitriyanietal, Distilled Leaf Aedes aegypti Maceration Antibacterial
2024 water mosquito eggs
17 Parbuntari et Hexane Leaf Staphylococcus  Steam Antibacterial
al,, 2020 aureus, distillation
Enterococcus
faecalis,
Escherichia
coli, Klebsiella
pneumoniae,
Acinetobacter
baumannii
18 Sirihetal,, 2022 Ethanol Extract Mice Extraction Antibacterial,
Antifungal,
Antioxidant,
Anticancer,
Analgesic, Anti-
aging, Anti-stress,
Antiviral
19 Martizetal, Water Leaf None Not specified  Antidiabetic
2022
20 Boonyanugomol Ethanol 0il None Steam Anticancer
etal,, 2021 99% distillation
21 Ramadhanetal, Ethanol Leaf Shigella Maceration Antibacterial
2023 70% bacteria
22 Srichoketal, Ethanol Leaf Staphylococcus Not specified  Antibacterial,
2022 70%, aureus, Anti-
Dimethyl Escherichia inflammatory
sulfoxide coli
23 Alabedietal, Distilled Leaf Male rats Not specified Antioxidant, Anti-
2021 water, inflammatory
Acetone
24  Sinagaetal, Methanol Leaf, Rats Sonication, Antioxidant,
2017 Stem Centrifugation Anticancer, Anti-

58



Journal Ethnoscience and Educational Studies
Research Trend pharmacology Of Ocimum Tenuiflorum : A Review Article
Systematic Review

inflammatory,
Antibacterial
25 Loprestietal, Methanol Leaf None Hydro-alcohol Anti-stress
2022
26 Alainaetal, Ethanol Leaf Staphylococcus Not specified  Antibacterial
2023 96%, epidermidis
Dimethyl
sulfoxide
27 Upadhyayetal, Methanol Leaf, Rats Extraction Anticancer,
2015 Stem Antioxidant, Anti-
inflammatory,
Anti-infective
Solvent Profile

Based on the frequency distribution diagram of solvents used in ruku-ruku leaf research, it can
be concluded that ethanol is the most frequently used solvent. This indicates that ethanol is considered
an effective solvent for extracting active compounds from ruku-ruku leaves. The use of various ethanol
concentrations, ranging from 70% to 99%, shows researchers' efforts to optimize the extraction
process and obtain a maximum yield of compounds. Besides ethanol, methanol is also a popular choice,
though its usage percentage is lower compared to ethanol

e N
Water 32.14%
Distilled Water 14.29%
10.71%
Dimethyl sulfoxide 7.14%
10.71%
Ethanol 70% 14.29%
Ethanol 95%
Ethanol 99%
Hexane
Zinc nitrate solution
25.00%
Methanol 80% 3.57%
3.57%
0.00% 5.00% 10.00% 15.00% 20.00% 25.00% 30.00% 35.00%
Percentage
\_ J

Figure 2. Solvents

These research findings indicate a diversity of bioactive compounds in ruku-ruku leaves
(Ocimum tenuiflorum) (Maryam et al., 2018), which is evidenced by the variety of effective solvents used
for their extraction. The preference for polar solvents like methanol and ethanol suggests a dominance
of polar compounds within the plant matrix. The use of various ethanol concentrations indicates an effort
to optimize the extraction of compounds across a wide range of polarities. The use of nonpolar solvents
like hexane and specialized solvents such as DMSO and zinc nitrate solutions implies the presence of
compounds with diverse polarity characteristics, including nonpolar compounds and those requiring
specific dissolution conditions. Nonpolar organic solvents like hexane and chloroform were also
documented in some studies, typically used to extract the nonpolar compounds found in ruku-ruku
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leaves. The sequential use of both polar and nonpolar solvents is often performed to maximize the
extraction of compounds with different polarities. The use of other solvents like ethyl acetate, acetone,
and dimethyl sulfoxide (DMSO) was also noted, but with a lower frequency.

The use of water as a solvent, documented in several studies, is a key component of the
extraction strategy for ruku-ruku leaves, particularly for its inherent safety and low cost. As a highly
polar solvent, water is well-suited for extracting water-soluble compounds such as flavonoids and
phenols. However, its effectiveness is often limited when used as a single solvent because it cannot
efficiently dissolve the full spectrum of bioactive compounds, especially those with moderate to non-
polar characteristics. This limitation is frequently overcome through the use of mixed solvents, such as
a common ethanol-water mixture. By combining water with an organic solvent, researchers can create
a solvent system with a tunable polarity. This allows for a more efficient and selective extraction process,
enabling the dissolution of a wider range of compounds and significantly increasing the overall
extraction yield and quality. Therefore, while water alone is a simple and green option, its strategic
combination with organic solvents is crucial for a comprehensive approach to unlocking the full
phytochemical potential of ruku-ruku leaves.

Sample Part Profile

Data analysis shows that ruku-ruku leaves (Ocimum tenuiflorum) are the most-researched part
of the plant, accounting for about 71.43% of studies (Fatimah, 2022). This indicates a richness of active
phytoconstituents in this part and suggests that the leaves have great potential as a source of bioactive
compounds. Nevertheless, the stem (7.14%) and essential oil (7.14%) have also been research targets,
opening up opportunities for further exploration into the plant's more complete phytochemical profile.
The significant use of extracts (21.43%) indicates intensive efforts to isolate and characterize the active
compounds from the plant, with the aim of developing natural products such as medicines, cosmetics,
and food.

An analysis of the frequency distribution diagram for sample parts in ruku-ruku leaf research
shows that the leaf is the most frequently used part of the plant as a research subject. The dominant use
of the leaves indicates that they are believed to have the highest concentration of bioactive compounds
compared to other parts of the plant. This finding is consistent with various previous studies that also
made the leaves the main focus in medicinal plant research.

An analysis of the frequency distribution diagram for sample parts in ruku-ruku leaf research
shows that the leaf is the most frequently used part of the plant as a research subject. The dominant use
of the leaves indicates they are believed to have the highest concentration of bioactive compounds
compared to other parts of the plant, a finding that is consistent with various previous medicinal plant
studies. In addition to the leaves, the stem, flowers, and essential oils were also subjects of research,
though with a lower frequency. The use of the stem and flowers indicates the potential for bioactive
compounds to also be present in those parts, while the use of essential oils allows researchers to study
the potential of the plant's volatile compounds. The use of extracts, which was also documented, shows
researchers' efforts to obtain active compounds in a purer and more concentrated form.

4 N

Stem

Flower
Leaf 71.43%

Extract 21.43%

0il 7.14%
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Figure 3. Sample Parts

Profile of Test Animals Or Microbes

Based on the diagram (Figure.4), the frequency distribution of test animals and subjects in the
reviewed studies shows a diverse research focus. The largest category, at 28.57%, is "None," indicating
that a significant portion of the research did not involve a living subject. Among the biological subjects,
bacteria are the most frequently used, with Staphylococcus aureus accounting for 25.00% and
Escherichia coli for 21.43%, highlighting a strong emphasis on antibacterial activity. The use of
mammalian subjects is also prominent, with male rats and rats each at 10.71%. A wide range of other
subjects, including various bacteria, fungi (Candida albicans), and even more specific models like tilapia
fish and Aedes aegypti mosquito eggs, were also used, each making up 3.57% of the total.
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Figure 4. Test Animals Or Microbes

Research on the biological activity of ruku-ruku leaves has largely focused on its antimicrobial
potential, particularly against the bacteria Staphylococcus aureus and Escherichia coli. The use of
various pathogenic and non-pathogenic bacteria indicates an effort to map the broad antibacterial
spectrum of the ruku-ruku leaf extract. Additionally, research has explored its antifungal potential, with
Candida albicans as the primary model. The use of higher-level test animals such as mice and rats shows
an interest in evaluating pharmacological effects and in vivo toxicity (Putra et al., 2024). The use of more
specific models like mosquito eggs, tilapia fish, and Lactobacillus indicates a targeted approach to
evaluate the extract's potential in addressing various health issues, including malaria, parasitic diseases,
and digestive disorders.

An analysis of the frequency distribution diagram for test animals in ruku-ruku leaf research
shows that rats are the most frequently used test animals. This indicates that rats are considered the
most relevant animal model for evaluating the pharmacological effects of ruku-ruku leaf extract. The use
of rats as test animals in pharmaceutical research is a standard practice due to their physiological
similarities to humans.

The diversity of test animals and subjects used in ruku-ruku leaf research is a testament to the
broad scope and multifaceted nature of the studies. The research ranges from in-depth evaluations of
systemic pharmacological effects in mammalian models, such as rats and mice, to targeted antimicrobial
activity against a wide array of pathogens, including common bacteria like Staphylococcus aureus and
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Escherichia coli and fungi like Candida albicans. Furthermore, the inclusion of more specific models, such
as tilapia fish and Aedes aegypti mosquito eggs, highlights a focused approach aimed at addressing
particular health challenges like parasitic diseases. This comprehensive testing, spanning from basic
microbial studies to complex in vivo animal models, provides strong evidence for the plant's potential
as a source of bioactive compounds with a wide range of pharmacological activities. As a result, this body
of research lays a solid foundation for the development of ruku-ruku leaves as a versatile and promising
active ingredient for various pharmaceutical products.

Profile Of Extraction Method

The frequency of extraction methods used in the reviewed studies is shown in Figure 5.
Maceration is by far the most widely used method, accounting for a substantial portion of the research
atover 45%. The second most frequent category is "Not specified,"” with over 20% of studies not detailing
their method of extraction. Steam distillation is the third most common method, used in approximately
14% of the studies. Other methods, including Extraction, Hydro-alcohol, Percolation, Centrifugation,
Sonication, Soxhlet, and Ultrasound, were all used with a much lower frequency, each representing less
than 10% of the total studies.

4 N

Steam distillation 14.29%
Extraction

Hydro-alcohol
Maceration 46.43%
Percolation

Centrifugation

Sonication
Soxhlet
Ultrasound

Not specified 21.43%

0.00% 10.00% 20.00% 30.00% 40.00% 50.00%
Percentage

- /

Figure 5. Extraction Methods

The maceration method is the most frequently used extraction technique in ruku-ruku leaf research
(Putri, 2021), indicating its simplicity and effectiveness in extracting phytoconstituents. The use of
various other extraction methods shows efforts to optimize the process in terms of both efficiency and
selectivity. The application of modern methods such as sonication and ultrasonication reflects a current
trend in plant extraction research, with the goal of increasing the yield and quality of the extract.

Besides maceration, the steam distillation method is also quite frequently used, especially for
extracting essential oils from ruku-ruku leaves. Other extraction methods such as percolation,
sonication, and Soxhlet are also used, but with a lower frequency. Each method has its own advantages
for extracting compounds with different solubility properties. The variation in extraction methods used
shows an effort to optimize the process and obtain a maximum yield of active compounds. This reflects
the chemical complexity of the compounds in ruku-ruku leaves and researchers' efforts to obtain high-
quality extracts. The selection of the appropriate extraction method is highly dependent on the type of
compound to be obtained and the physicochemical properties of the plant material.

The use of diverse extraction methods in ruku-ruku leaf research is a clear indication that
researchers are employing various approaches to systematically optimize the process and maximize the
yield of active compounds. Methods ranging from traditional maceration to modern techniques like
sonication and steam distillation are utilized to selectively target compounds with different chemical
properties, from polar flavonoids to non-polar essential oils. This intentional variation in method
selection directly reflects the inherent chemical complexity of the compounds present in ruku-ruku
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leaves. By exploring multiple techniques, researchers are not just trying to obtain a large quantity of
extract, but are actively striving to obtain a high-quality extract with the most potent pharmacological
profile. Ultimately, this comprehensive approach underscores the diligent effort to fully unlock the
plant's therapeutic potential, ensuring the final extract is effective and suitable for specific applications
in natural medicine and other industries.

Profile of Pharmacological Effects

The majority of research focuses on the potential of ruku-ruku leaves as an antibacterial, anti-
inflammatory, and antioxidant agent (Figure 6). This indicates that the active compounds in the leaves
have a strong ability to fight bacterial infections, reduce inflammation, and counteract cell damage
caused by free radicals (REFI, 2022). Based on the frequency distribution diagram of the
pharmacological effects of ruku-ruku leaves, it can be concluded that the leaves have very strong
potential as an antibacterial agent, as shown by the very high percentage (50%) in this category. This
indicates that many studies have confirmed the effectiveness of ruku-ruku leaves in inhibiting the
growth of various types of pathogenic bacteria. Ruku-ruku leaves also show significant potential as an
anti-inflammatory agent (32.14%), suggesting that their active compounds can help reduce
inflammation. Furthermore, the pharmacological potential of ruku-ruku leaves as an antioxidant agent
cannot be ignored. The bioactive compounds within have shown significant effectiveness (25%) in
neutralizing free radicals, thus playing a crucial role in preventing various degenerative diseases.

- a
Anti-ulcer 3.57%
7.14%
Anti-aging 3.57%
3.57%
Anti-asthmatic 3.57%
3.57%
Anti-inflammatory 32.14%
25.00%
Antibacterial 50.00%
17.86%
Antidiuretic
Anticancer 21.43%
7.14%
Antiseptic 3.57%
3.57%
Anti-stress 10.71%
7.14%
0.00% 10.00% 20.00% 30.00%  40.00% 50.00% 60.00%
Percentage
\_ J

Figure 6. Pharmacological Effects

In addition to antibacterial, anti-inflammatory, and antioxidant effects, ruku-ruku leaves also
show potential as other antimicrobial agents, such as antifungal (7.14%) and antiviral (7.14%),
indicating a broad spectrum of antimicrobial activity. Another interesting potential is its significant
antidiabetic activity (17.86%), which suggests that ruku-ruku leaves may have a role in the management
of diabetes. The anticancer potential of ruku-ruku leaves is also a focus for researchers, indicating that
its active compounds may be able to inhibit the growth of cancer cells. Furthermore, the leaves
demonstrate potential as an analgesic and anti-stress agent. Various studies have thus revealed the great
potential of ruku-ruku leaves as a source of bioactive compounds with a wide range of pharmacological
activities.

The research findings showing the various pharmacological effects of ruku-ruku leaves
convincingly indicate the plant's immense potential as a source of bioactive compounds for developing
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natural medicines. For instance, the leaves' potent antibacterial activity, which has been confirmed
against common pathogens like Staphylococcus aureus and Escherichia coli, can be utilized to develop
new alternative medicines. This is particularly relevant in the current era of rising antibiotic resistance,
where new solutions are urgently needed. Furthermore, the plant's significant anti-inflammatory and
antioxidant activities are crucial for developing therapeutics. The compounds can help manage chronic
inflammatory conditions and, by neutralizing free radicals, play a vital role in preventing cell damage
linked to various degenerative diseases, including heart disease and cancer. Beyond these primary
effects, studies have also highlighted the leaves' promising anticancer, antidiabetic, antifungal, and
antiviral properties, cementing ruku-ruku as a versatile resource with a broad range of therapeutic
applications.

CONCLUSION

Intensive research has firmly established the promising potential of ruku-ruku leaves within the
fields of pharmacy and medicine. This is primarily due to the rich diversity of bioactive compounds they
contain, which, through their wide range of polar and non-polar properties, gives rise to a broad
spectrum of biological activities. The leaves have been definitively shown to be effective in fighting
various types of microorganisms, reducing inflammation, and even inhibiting the growth of cancer cells,
positioning them as a strong candidate for novel therapeutic development. Beyond these primary effects,
studies have also identified their potential as an analgesic for pain management, an antidiabetic agent
for blood sugar regulation, and an adaptogen to help the body manage stress. Consequently, these
multifaceted properties open up broad opportunities for the development of a new generation of natural
products, ranging from pharmaceuticals and herbal supplements to cosmetics and functional foods. To
fully realize this potential, a systematic and rigorous approach is essential, requiring further in-depth
research to not only identify the main active compounds but also to meticulously understand their
mechanisms of action. The final and most crucial step will be to conduct comprehensive clinical trials to
scientifically validate their safety, optimal dosage, and overall efficacy in humans, paving the way for
their formal use in medical applications.
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