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Abstract. Aulia AA, Astuti AR, Wulandari AA, Nugroho GD, Setyawan AD. 2024. Review: Chemical profiles and therapeutic potentials of
golden sea cucumber (Stichopus hermanii). Cell Biol Dev 8: 58-67. The golden sea cucumber (Stichopus hermanii) is a species of sea
cucumber that has a unique chemical profile and significant therapeutic potential. Traditionally, sea cucumbers have been used in
medicine in Southeast Asia for their properties which include anti-inflammatory, antioxidant and antimicrobial properties. The
distribution of golden sea cucumbers is dominant in Southeast Asia and Northern Australia, but their populations are threatened due to
excessive fishing. Conservation efforts through cultivation are being developed to restore wild stocks. This research aims to determine
the hidden chemical profile and therapeutic potential of the golden sea cucumber by collecting information from various literature.
Golden sea cucumbers have many chemical profiles, namely protein, saponin, triterpenoid, collagen, GAGs, flavonoid, mineral,
glutathione, alkaloid, methanol, and hyaluronic acid. This spesies also have great potential as therapeutic agents, such as wound healing,
antifungal properties, hipertrigliseridemia, hypercholesterolemia, diabetes, bone and tooth regeneration. This research brings various
data that showed the importance of golden sea cucumbers in the field of health, such as the ability to increase insulin sensitivity, which
is beneficial in the treatment of diabetes. Additionally, the high protein content in sea cucumbers provides additional nutritional value
and supports antioxidant function. An in-depth understanding of the chemical composition and therapeutic benefits of golden sea
cucumbers can encourage the development of biomedical products and support the economic well-being of coastal communities that
depend on this resource. Therefore, conservation measures for this species must continue to be carried out so that it remains sustainable
in nature and can be used wisely by humans.
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INTRODUCTION highlighting that the bioactive components in sea

cucumbers are promising as therapeutic agents. One of the

The golden sea cucumber (Stichopus hermanii Semper,
1868) is a species of sea cucumber that has garnered
attention in the health and medical fields due to its unique
chemical profile and significant therapeutic potential.
Research shows that the population of the golden sea
cucumber has significantly declined due to overfishing and
ineffective fisheries management (Brown et al. 2022).
Conservation and restocking efforts through aquaculture
are being developed to help restore wild stocks. Sea
cucumbers also serve as a primary source of income for
millions of small-scale fishers worldwide (Baker-Médard
and Ohl 2019). However, sea cucumbers have become a
premium product with high prices in international markets.
Consequently, their exploitation has been excessive,
disrupting their sustainability (Pangkey et al. 2012).
Traditionally, sea cucumbers have been used in Southeast
Asian medicine for their anti-inflammatory, antioxidant,
and antimicrobial properties. Recent research has revealed
the scientific basis behind these traditional claims,

key components in S. hermanii is Glycosaminoglycans
(GAGS), which have anti-inflammatory activity and play a
role in immune system modulation (Mulawarmanti et al.
2022). GAGs also contribute to wound healing and tissue
regeneration, explaining their traditional use in wound care
(Mondol et al. 2017). Additionally, the golden sea
cucumber contains glycosaminoglycans such as heparan
sulfate and chondroitin sulfate, which can benefit the
wound healing process (Arundina et al. 2015).

Besides GAGs, this sea cucumber is also rich in other
bioactive compounds like saponins, which exhibit
anticancer activity (Wargasetia 2018). Research on
saponins in S. hermanii has shown that these compounds
can induce apoptosis, a process of programmed cell death
crucial for cancer control. Sea cucumbers contain various
bioactive compounds, including phenolics,
polysaccharides, proteins (collagen and peptides),
carotenoids, and saponins, which exhibit strong antioxidant
activity and other therapeutic benefits (Hossain et al. 2022).
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The fatty acids in sea cucumbers are known to have anti-
inflammatory activity that can help manage chronic
inflammatory conditions (Escobar-Sanchez et al. 2015).
The high protein content in sea cucumbers provides
additional nutritional value, with antioxidant activity that
protects against oxidative damage and prevents
degenerative diseases like Alzheimer’s and Parkinson’s
(Shan et al. 2011). Sea cucumber extracts have shown
antimicrobial properties effective against pathogens,
including bacteria and fungi, presenting opportunities for
natural antibiotics (Mnif et al. 2011). The golden sea
cucumber is a natural marine biota containing proteins and
active ingredients that function as antibacterial, anti-
inflammatory, and antioxidant agents (Mulawarmanti et al.
2022). Extracts of S. hermanii can reduce hyphae count,
neutrophils, and TNF-a levels through hyphae, neutrophils,
and TNF-o pathways (Yudo et al. 2022). S. hermanii
extracts contain antioxidants proven to alleviate oxidative
stress conditions (Prawitasari et al. 2019). Furthermore, this
sea cucumber has potential in diabetes treatment, with
bioactive compounds that enhance insulin sensitivity and
lower blood glucose levels (Oh et al. 2017). Research
findings indicate that sea cucumbers can be developed as
functional food products to help combat the onset of
diabetes and its complications (Rahmadani 2023). The
ability of sea cucumbers to produce bioactive metabolites
stems from their response to various ecological pressures
and predation avoidance (Telahigue et al. 2020). Sea
cucumbers contain various bioactive compounds, including
saponins and glycosaminoglycans, associated with their
therapeutic properties (Bordbar et al. 2011). Sea cucumber
aquaculture is an effective way to meet consumer demand
and restore its resources (Ma et al. 2022). These findings
suggest that adding sea cucumber polysaccharides or their
low molecular weight derivatives to Baijiu has the potential
to mitigate alcohol-induced liver damage (Song et al.
2024).

Overall, these marine-derived bioactive peptides have
the ability to promote cell proliferation and can be further
explored as cell growth-promoting agents for biomedical
and bioprocess applications (Pilus et al. 2022). This
research aims to determine the hidden chemical profile and
therapeutic potential of the golden sea cucumber by
collecting information from various literature. The
literature review used search engines such as PubMed,
Wiley, and Google Scholar with specific keywords. A total
more than 100 articles were then selected and excluded.
This research is motivated by the lack of unified data on
chemical profile and therapeutic potential of the benefits of
S. hermanii.

Stichopus hermanii

S. hermanii, commonly known as the golden sea
cucumber, is named for its cucumber-like shape (Figure 1).
S. hermanii belongs to the Phylum Echinodermata,
Subphylum Echinozoa, and Class Holothuroidea. The
golden sea cucumber sustains its life in the food chain by
consuming organic matter in the sand, plankton, bacteria,

and aquatic organisms as supplements. Currently, the
number of golden sea cucumber species has reached 2000
species with a wide area and distribution (Setiyowati et al.
2016).

S. hermanii is an invertebrate animal with spiny skin,
forming a cylindrical and elongated shape. The spines on
its skin are small and spread across the epidermal layer,
visible under a microscope. Generally, the length of the
golden sea cucumber ranges from 2.54 to 90 cm (Hartati et
al. 2015). On the anterior part of its body, there is a mouth
equipped with tentacles for capturing food, while the
posterior part has an anus. According to Hartati et al.
(2015), the identification of S. hermanii or golden sea
cucumber reveals that this species has a trapezoidal or
rectangular cross-section and is relatively large in size. The
integument is smooth, with folds on the surface and
structured papillae spread on both dorsolateral sides. The
dorsal side is yellowish-brown with blackish papillae or
wart-like protrusions.

The primary habitats of sea cucumbers are coral reefs
and seagrass beds. Generally, the golden sea cucumber
lives in coastal waters at depths of 1-40 meters. The golden
sea cucumber thrives in waters with salinity levels between
30% and 33%, with a seabed of fine sand and protective
plants against wave action, such as detritus (decayed
algae). In Indonesia, the distribution of the golden sea
cucumber can be found in East Java, Madura, Sumba, Bali,
Aceh, Lombok, Bangka, and Bengkulu (Pringgenies et al.
2018). The distribution spread across the world can be seen
in the Figure 2.

The distribution of S. hermanii, marked with yellow-
orange dots on a world map, showed a predominant
presence in Southeast Asia and Northern Australia,
indicating a preference for warm tropical waters (Figure 2).
Their presence in East Africa confirms the global range of
this species, which may be influenced by international
trade. This information is crucial for ecological studies,
conservation efforts, and the development of sustainable
aquaculture, providing insights into marine ecosystem
health and the role of sea cucumbers in bioturbation.
Therefore, understanding this distribution can aid in
conservation efforts and in selecting suitable aquaculture
locations that match the natural conditions of the golden
sea cucumber.

Figure 1. Stichopus hermanii (inaturalist.org)
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Figure 2. Distribution of golden sea cucumber in the world in 2024 (gbif.org). Note: The more orange the color indicates that the
species' presence coordinate points are more numerous and dense in that area

CHEMICAL PROFILES

Protein

S. hermanii contains various beneficial components,
one of which is protein (Table 1). The protein in this
species is highly beneficial for the body (Prameswari et al.
2020; Safithri et al. 2022a; Taurina and Andrie 2022). The
protein content in the golden sea cucumber reaches 86%,
which is easily soluble in pepsin enzyme (Rasyid 2018).
The golden sea cucumber is considered a marine animal
rich in protein and low in lipids, with a large amount of
sulfated glycosaminoglycans (De Fretes et al. 2020). Due
to its beneficial proteins, the sea cucumber is also known to
be used as medicine and is very effective in healing various
diseases. It can help with anti-inflammatory, antiviral, and
antioxidant processes (Oktaviani et al. 2018; Yatmasari et
al. 2021; Rusmini et al. 2023), antimicrobial (Pringgenies
et al. 2018), prevent blood clotting, prevent arthritis,
accelerate wound healing, serve as a high-protein food
source, boost the immune system, combat fatigue, and
prevent cancer (Nurwidodo et al. 2018; Rusmini et al.
2023).

Saponin

S. hermanii is known to contain various bioactive
compounds, including saponins (Zhafira 2016; Wang and
Wang 2017; Pringgenies et al. 2018; Windari et al. 2019;
Prameswari et al. 2020; Setianingsih et al. 2020; Monika et
al. 2021; Adam et al. 2023a). Initially discovered in sea
cucumbers, saponins are classified as holothurins,
identified for their broad spectrum of physiological
activities. Saponins in S. hermanii are found in the skin,
flesh, and tubular Cuvierian organs. These high
concentrations of saponins act as a defense mechanism
against predators and serve as antimicrobial agents. Pure
sea cucumber extract tends to contain holotoxins, which
exhibit effects similar to antimycin at doses of 6.25-25
pg/mL (Pringgenies et al. 2018). The saponins in golden
sea cucumbers stimulate cell regeneration and possess high
antioxidant content. Additionally, saponins provide
antibacterial functions (Cushnie et al. 2014; Irfan et al.

2014). Safithri et al. (2020b) highlighted that S. hermanii
contains triterpene glycosides, known antioxidants that can
improve hyperlipidemia and hyperglycemia conditions in
tested animals like rats. Saponins act as antibacterial agents
by breaking down cytoplasmic membranes and killing cells
(Cankaya and Somuncuoglu 2021). The antioxidant
activity in S. hermanii derives from compounds like
riboflavin, flavonoids, saponins, tannins, and omega-3.
Saponins are a primary component of the antimicrobial
properties in S. hermanii (Pringgenies 2013).

Triterpenoid

S. hermanii contains triterpenoids that function as
antibacterial agents (Cushnie et al. 2014; Irfan et al. 2014).
This species has various triterpenoids, particularly
holostane types, which possess significant biological
activities. Akerina and Sangaji (2019) reinforced that many
marine organisms with triterpenoids benefit the body by
providing antibacterial, antifungal, and anticancer
properties. Zhafira (2016) also confirmed that S. hermanii
contains triterpenoids, which can reduce blood cholesterol,
Low-Density Lipoprotein (LDL), and Triacylglycerol
(TAG) levels. Triterpenoids enhance antioxidant functions
in plasma and serum, reducing DNA damage,
inflammation, and oxidative stress (Han and Bakovic
2015). Testing triterpenoids involves dissolving extracts in
0.5 mL chloroform, adding 0.5 mL acetic anhydride, and 2
mL H,SO, (Anggraeni et al. 2014).

Collagen

All animals contain collagen, a structural protein
component in bones, tendons, skin, blood vessels, and the
cornea (Marks et al. 2014). Collagen has antioxidant
properties and can inhibit tyrosinase activity in
melanogenesis. Sea cucumbers are an alternative source of
collagen (Safithri et al. 2018). According to Sari et al.
(2017) and Siahaan (2017a), sea cucumbers, including S.
hermanii, are rich in collagen (Sari et al. 2012; Shahrulazua
et al. 2013). Additionally, omega-3 and
glycosaminoglycans in golden sea cucumbers aid in
healing by increasing collagen levels (Damaiyanti et al.



AULIA et al. — Chemical profiles and therapeutic potentials of Stichopus hermanii 61

2019). Collagen content in S. hermanii can reach 70% of
the total protein in the body (Siahaan et al. 2017b).
Pringgenies et al. (2018) confirmed that the highest
collagen content in S. hermanii is in amino acids,
chondroitin, and glucosamine. This extracellular collagen is
beneficial for dental support tissues (Ratri et al. 2017),
shortening the healing time for diseases (Shahrulazua et al.
2013)

GAGs

S. hermanii is rich in Glycosaminoglycans (GAGS)
(Sari et al. 2012; Damaiyanti et al. 2019; De Fretes et al.
2020). GAGs in S. hermanii offer health benefits such as
anti-inflammatory, anticoagulant, and wound healing
properties. GAGs enhance skin health by maintaining
moisture and elasticity and supporting cell regeneration.
They also have potential in repairing connective tissues and
cartilage, useful in treating conditions like osteoarthritis
and other joint diseases (Rusmini et al. 2023). GAGs

include heparin sulfate and chondroitin sulfate. Heparin
sulfate, a complex polysaccharide involved in various
biological processes, is found in golden sea cucumbers and
has anticoagulant and anti-inflammatory potential.
Chondroitin sulfate inhibits the formation of periodontal
pathogen biofilms (Ratri et al. 2017) and supports joint and
bone health, offering anti-inflammatory effects and
protection against cartilage damage (Martel-Pelletier et al.
2015).

Flavonoid

Flavonoids in S. hermanii have antioxidant benefits,
inhibiting activities like peroxidase and xanthine oxidase
(Akerina and Sangaji 2019). Marliza et al. (2022) added
that flavonoids in marine animals reduce apoptosis,
promoting anticancer properties by inducing programmed
cell death. Flavonoids in S. hermanii are proven to trigger
apoptosis, inhibiting cancer growth (Windari et al. 2019;
Prameswari et al. 2020; Marliza et al. 2022).

Table 1. Table of bioactive compounds and their benefits in Stichopus hermanii

Main bioactive

compounds Benefits References
Protein This species' protein is extremely healthy for the body (Prameswari et al. 2020;
Safithri et al. 2022; Taurina and
Andrie 2022)
The golden sea cucumber has 86% protein, which the pepsin enzyme readily (Rasyid 2018)
dissolves
The golden sea cucumber is regarded as a marine creature that is high in (De Fretes et al. 2020)
sulfated glycosaminoglycans, low in lipids, and high in protein
It is also well recognized for being used as medication and for being highly (Oktaviani et al. 2018;
successful in curing a variety of illnesses. It can support antioxidant, antiviral, Pringgenies et al. 2018;
and anti-inflammatory functions Yatmasari et al. 2021; Rusmini
et al. 2023)
Act as a high-protein food source, prevent blood clotting, prevent arthritis, (Nurwidodo et al. 2018;
hasten wound healing, strengthen the immune system, fight weariness, and Rusmini et al. 2023)
prevent cancer
Saponin Saponins, which are categorized as holothurins and were first found in sea (Pringgenies et al. 2018)

Triterpenoid

cucumbers, are known for a wide range of physiological functions. Saponins in
Stichopus hermanii are found in the skin, flesh, and tubular Cuvierian organs.
These elevated levels of saponins function as antibacterial agents and a defense
mechanism against predators. Holotoxins, which are found in pure sea
cucumber extract, have effects comparable to those of antimycin at dosages of
6.25-25 pg/mL

Golden sea cucumbers' saponins have a high antioxidant concentration and
promote cell regeneration. Moreover, saponins have antimicrobial properties
Antioxidants that have been shown to alleviate hyperglycemia and
hyperlipidemia in test animals, such as rats. By dissolving cytoplasmic
membranes and destroying cells, saponins function as antibacterial agents.
Compounds like riboflavin, flavonoids, saponins, tannins, and omega-3 fatty
acids are responsible for S. hermanii's antioxidant properties

Saponins are a primary component of the antimicrobial properties in S.
hermanii

Triterpenoids with antimicrobial properties

Triterpenoids found in a variety of marine creatures have antibacterial,
antifungal, and anticancer effects that are beneficial to the body

It can lower levels of Triacylglycerol (TAG), Low-Density Lipoprotein (LDL),
and blood cholesterol

Triterpenoids improve antioxidant properties in serum and plasma, lowering
oxidative stress, inflammation, and DNA damage

Triterpenoids are tested by dissolving extracts in 0.5 mL chloroform, then
adding 2 mL H2S04 and 0.5 mL acetic anhydride

(Cushnie et al. 2014; Irfan et al.
2014)
(Safithri et al. 2020b)

(Pringgenies 2013)

(Cushnie et al. 2014; Irfan et al.
2014)

(Akerina and Sangaji 2019)
(Zhafira 2016)

(Han and Bakovic 2015)

(Anggraeni et al. 2014)
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Collagen Tyrosinase activity in melanogenesis can be inhibited by collagen, which also (Safithri et al. 2018)
possesses antioxidant qualities. Another source of collagen is sea cucumbers
Collagen is abundant in S. hermanii (Shahrulazua et al. 2013; Sari
and Wahjuningsih 2017;
Siahaan 2017a)
Golden sea cucumbers' omega-3 and glycosaminoglycans also promote healing  (Damaiyanti et al. 2019)
by raising collagen levels
Collagen content in S. hermanii can reach 70% of the total protein in the body (Siahaan et al. 2017b)
The amino acids, chondroitin, and glucosamine in S. hermanii include the most  (Pringgenies et al. 2018)
collagen
The tissues that support teeth benefit from this extracellular collagen (Ratri et al. 2017)
Reducing the duration of illness recovery (Shahrulazua et al. 2013).
GAGs There are a lot of Glycosaminoglycans (GAGS) in S. hermanii (Sari et al. 2012; Damaiyanti et
al. 2019; De Fretes et al. 2020)
S. hermanii's GAGs have anti-inflammatory, anticoagulant, and wound-healing ~ (Rusmini et al. 2023)
qualities, among other health advantages. By preserving skin suppleness and
hydration and promoting cell renewal, GAGs improve skin health. Moreover,
they may be able to restore cartilage and connective tissues, which would be
helpful in the treatment of illnesses of the joints and osteoarthritis
Heparin sulfate and chondroitin sulfate are examples of GAGs. Golden sea (Ratri et al. 2017)
cucumbers contain heparin sulfate, a complex polysaccharide with
anticoagulant and anti-inflammatory properties that is involved in many
biological processes. The development of periodontal pathogen biofilms is
inhibited by chondroitin sulfate
Promotes bone and joint health by providing anti-inflammatory benefits and (Martel-Pelletier et al. 2015)
defense against cartilage degradation
Flavonoid Possess antioxidant properties via blocking enzymes such as xanthine oxidase (Akerina and Sangaji 2019)
and peroxidase
Reduce apoptosis to induce planned cell death, which will promote anticancer (Prameswari et al. 2020;
qualities. It has been demonstrated that flavonoids in S. hermanii cause Windari et al. 2019; Marliza et
apoptosis, which stops the growth of cancer al. 2022)
Mineral The golden sea cucumber Simplisia had zinc (zZn) levels of 9.32 mg/kg, (Sari et al. 2020)
according to testing conducted by the Pontianak Standardization and Industrial
Research Institute. Zinc influences bacterial activity and is essential for optimal
cell growth, DNA polymerase synthesis, and wound healing
S. hermanii also contains other minerals, such as silicon and calcium, which (Floren et al. 2023)
aid in the synthesis of its structural materials
Glutathione Glycine, glutamate, and cysteine are amino acids found in S. hermanii thatare ~ (Espinosa-Diez et al. 2015)
precursors to glutathione, the body's main antioxidant
Glutathione prevents cancer by lowering oxidative activity (Wardhani 2019)
By giving free radicals electrons, you can stop cell damage (Cahyati et al. 2018)
With the aid of glutathione peroxidase, it transfers electrons to hydrogen (Safithri et al. 2022)
peroxide (H202) and superoxide (O2-*), creating H20
Alkaloid S. hermanii's alkaloid content gives it antibacterial qualities (Cushnie et al. 2014; Irfan et al.
2014; Zhafira 2016; Susanto et
al. 2018; Rahmadani 2023)
Alkaloids are secondary chemicals with nitrogen atoms in their structure that (Tamara et al. 2015)
are produced from amino acids. Alkaloids from S. hermanii can suppress both
Gram-positive and gram-negative bacteria, although they can be harmful if
taken in excess
They help treat diabetes by stimulating the hypothalamus, which lowers blood (Rasouli et al. 2020)
sugar, gluconeogenesis, and insulin needs
Methanol Bioactive substances such as alkaloids, saponins, and triterpenoids are present  (Zhafira 2016)
in the methanol extract of S. hermanii, promoting strong antioxidant activity
By generating molecules with pharmacological effects, such as those that treat ~ (Pringgenies 2019)
pain, arthritis, AIDS, and cancer, these bioactive compounds have an impact on
organisms. Additionally, they improve antioxidant activity, anti-inflammatory,
anti-diabetic, anti-obesity, and anti-aging properties
Hyaluronic Other beneficial components of S. hermanii include hyaluronic acid (Sari et al. 2012; Prameswari et
Acid al. 2020)

Also contains chondroitin sulfate, heparinsulfate, and dermatan sulfate which
can help activate and bind GFs, especially FGF-2. In order to create healthy
collagen, S. hermanii also contains unsaturated fatty acids, which are the
primary agents in regulating fibroblast proliferation, collagen production, and
the inflammatory process in wound healing. Another benefit of having
unsaturated fatty acids is that they strengthen connective tissue and reduce the
creation of scars

(Sari et al. 2012)
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Mineral

S. hermanii contains various minerals. Testing by the
Pontianak Standardization and Industrial Research Institute
identified zinc (Zn) levels at 9.32 mg/kg in golden sea
cucumber Simplisia. Zinc is crucial for normal cell growth,
DNA polymerase production, and wound healing,
influencing bacterial activity (Sari et al. 2020). Other
minerals like calcium and silicon are also present in S.
hermanii, contributing to its structural mineral formation
(Floren et al. 2023).

Glutathione

S. hermanii contains amino acids like glycine and
glutamate, precursors to glutathione, a primary antioxidant
in the body composed of glycine, cysteine, and glutamate
(Espinosa-Diez et al. 2015). Glutathione reduces oxidative
activity, preventing cancer (Wardhani 2019) by donating
electrons to free radicals, thus preventing cell damage
(Cahyati et al. 2018). It transfers electrons to superoxide
(02-*) and hydrogen peroxide (H20;), forming H.O with
the help of glutathione peroxidase (Safithri et al. 2022).

Alkaloid

S. hermanii has antibacterial properties due to its
alkaloid content (Cushnie et al. 2014; Irfan et al. 2014;
Zhafira 2016; Susanto et al. 2018; Rahmadani 2023).
Alkaloids are secondary compounds derived from amino
acids, categorized by nitrogen atoms in their structure.
Despite their toxicity when improperly consumed,
alkaloids from S. hermanii can inhibit both Gram-positive
and gram-negative bacteria (Tamara et al. 2015). They
stimulate the hypothalamus, reducing gluconeogenesis,
blood sugar, and insulin requirements, beneficial for
diabetes treatment (Rasouli et al. 2020).

Methanol

The methanol extract of S. hermanii contains bioactive
compounds like alkaloids, saponins, and triterpenoids,
supporting high antioxidant activity (Zhafira 2016). These
bioactive compounds influence organisms by producing
chemicals with pharmacological effects, such as treating
cancer, AIDS, arthritis, and pain. They also offer health
benefits, enhancing antioxidant function, anti-obesity, anti-
diabetes, anti-inflammatory, and anti-aging activities
(Pringgenies 2019).

Hyaluronic acid

S. hermanii has various other good ingredients, such as
hyaluronic acid (Sari et al. 2012; Prameswari et al. 2020).
Apart from hyaluronic acid, S. hermanii also contains
chondroitin sulfate, heparinsulfate, and dermatan sulfate
which can help activate and bind Growth Factors (GFs),
especially Fibroblast Growth Factor-2 (FGF-2). S. hermanii
also contains unsaturated fatty acids which are the main
agents in controlling the inflammatory process in wound
healing, regulating fibroblast proliferation and collagen
synthesis to produce healthy collagen. Another advantage
of the presence of unsaturated fatty acids is that it
minimizes scar formation and increases connective tissue
strength (Sari et al. 2012).

THERAPEUTIC POTENTIAL OF GOLDEN SEA
CUCUMBER

Golden sea cucumber has numerous therapeutic
potentials. Therapeutic pertains to the treatment of diseases
or the healing of patients. The golden sea cucumber can be
used as a medicinal ingredient for various diseases. It
possesses high-value-added compounds that are functional
as biomedical materials and derivatives. Its use as a natural
medicine is supported by the significant benefits and
potential of the organism as an alternative to chemical
drugs, which often have high side effects (Adam et al.
2022a). Its therapeutic properties include fatty acids,
vitamins, amino acids, glycosaminoglycans, Kkeratin,
glucosamine, triterpene glycosides, carotenoids, peptides,
chondroitin, cell growth factors, mucopolysaccharides,
glycosides, lectins, minerals, omega-3 and 6, and collagen.
Research shows that the golden sea cucumber can
regenerate tissues, relieve pain, and act as an antimicrobial,
fungicide, antioxidant, and anticancer agent (Utami and
Yudho 2022).

Wound healing and antifungal properties

Several researchers have found that golden sea
cucumber is effective in wound healing, with 13.48% of
sea cucumber researchers focusing on this hidden benefit
(Mulawarmanti et al. 2019). When combined with extracts
of snakehead fish, stingless bee honey, green betel leaf, and
clove oil, it can enhance wound healing speed due to its
strong adhesion effect (Lestari et al. 2023). In
angiogenesis, golden sea cucumber increases the
expression of Vascular Endothelial Growth Factor (VEGF)
in wound healing (Soesilawati et al. 2019). The wound
healing process can be observed through the increase in
lymphocytes in ulcers (Arundina et al. 2015). Golden sea
cucumber contains glycosaminoglycans and omega-3,
which can accelerate wound healing of physiological
disturbances or pain in soft mouth tissues (Sari and
Wahjuningsih 2017). Extracts of golden sea cucumber
containing hyaluronic acid combined with calcium
carbonate from blood clam shells stimulate the healing
process of tooth extraction complications and periodontal
diseases (Sari et al. 2017). Extracts used as raw materials
for wound healing drugs must undergo specific
standardization such as organoleptic, water and ethanol
content, phytochemical screening, protein content, and
non-specific standardization (Rusmini et al. 2023).
Standardization is done according to applicable Indonesian
National Standards (SNI) to ensure reproducibility and
maintain the quality of wound healing drugs (Taurina and
Andrie 2022). Golden sea cucumber has also been
extensively studied for its antifungal and anti-inflammatory
properties, which are implemented in treating inflammatory
diseases such as Candida vaginitis (Yudo et al. 2022).
Variegatuside D and E have shown significant inhibition
against C. albicans, C. parapsilosis, C. neoformans, C.
tropicalis, C. pseudotropicalis, and Nannizzia gypsea
(Carodoso et al. 2020). The antifungal properties of golden
sea cucumber are due to its body wall and coelomic fluid,
which inhibit the growth of C. albicans, Aspergillus
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brasiliensis, A. flavus, A. niger, and A. fumigatus (Adipour
et al. 2014).

Hipertrigliseridemia and hipercholesterolemia

Hypercholesterolemia is a condition of the body that
experiences too high an increase in cholesterol levels in the
blood. This cholesterol has the potential to increase the risk
of heart attack or stroke due to narrowing of blood vessels
from the accumulation of fat. The body needs cholesterol
as a constituent of healthy cells, Vitamin D producer, and
produces various hormones. Cholesterol is produced by the
liver and comes from food. However, if the cholesterol
level is too high hypercholesterolemia is the term for
elevated levels of total cholesterol, LDL cholesterol, and
triglycerides in the blood, which exceed normal limits
(Angelina et al. 2022).

Blood triglyceride levels exceeding normal limits can
trigger coronary artery disease and cardiovascular disease.
One bioactive compound in sea cucumbers is steroids,
which function as aphrodisiacs and sex reversals (Meydia
et al. 2016). Golden sea cucumber extract can reduce
triglyceride levels in hyperlipidemic test rats, proving its
potential as a supportive treatment for hypertriglyceridemia
(Angelina et al. 2022). According to Hartono and Mukono
(2020), the antioxidants in golden sea cucumber can lower
cholesterol  levels, which are a cause of
hypercholesterolemia. This cholesterol reduction also
lowers the potential for cardiovascular diseases and other
life-threatening conditions.

Diabetes

Diabetes is a chronic disease characterized by high
blood sugar levels. Glucose is the main source of energy
for human cells. However, in people with diabetes, the
glucose cannot be used by the body. Blood sugar (glucose)
levels are controlled by the hormone insulin produced by
the pancreas. However, in diabetics, the pancreas is unable
to produce insulin according to the body's needs. Without
insulin, the body's cells cannot absorb and process glucose
into energy (Mariyanti 2017). Golden sea cucumber extract
can treat diabetes (Fajarwati 2017; Setianingsih et al.
2021). S. hermanii powder used in Hyperbaric Oxygen
(HBO) therapy acts as an antioxidant and antibacterial
agent. Tests on 20 male Wistar rats treated with HBO
therapy and S. hermanii powder showed a reduction in
blood sugar levels, indicating its potential in treating
diabetes mellitus characterized by hyperglycemia (Darojati
et al. 2017). Golden sea cucumber powder has been shown
to increase osteoprotegerin expression in diabetes mellitus
with periodontitis (Aziza et al. 2016). Diabetes mellitus can
cause metabolic disorders due to increased lipolysis, known
as hyperlipidemia. The EPA-DHA, saponin, and flavonoid
content in golden sea cucumber can act as anti-
hyperlipidemic agents (Setianingsih et al. 2020). In
addition to diabetes mellitus, golden sea cucumber can
inhibit free radical oxidant activity and protect muscles in
diabetic patients by activating Glut-4 and IL-6 proteins
(Purwanto et al. 2019).

Bone and tooth regeneration

Research indicates that golden sea cucumber has strong
potential in bone and tooth regeneration (Hlaing and
Compston 2014; Hienz et al. 2015; Sheikh et al. 2017; Ho-
Shui-Ling et al. 2018; Jalaluddin et al. 2018; Kruger 2019;
Liu et al. 2019; Sari and Kurniawan 2019; Djais et al.
2020; Battafarano et al. 2021). Golden sea cucumber
contains rich bioactive components (Fawzya et al. 2020).
These  bioactive components are beneficial as
biocompatible materials in bone grafting, restoring
adhesion, filling bone effects, and regenerating bone
(Adam et al. 2022b). Golden sea cucumber bone graft can
be used as a regenerative bone therapy and an effort to
regenerate periodontitis (Adam et al. 2023b). Untreated
periodontitis can lead to tooth loss (Adam et al. 2021).
Through its content, including flavonoids, heparan sulfate,
chondroitin sulfate, collagen, and hyaluronic acid, golden
sea cucumber can prevent orthodontic relapse by increasing
osteogenesis of the periodontal ligament in cases of
orthodontic relapse or unwanted tooth movement (Sangian
et al. 2024).

Traditionally, sea cucumber processing is done by
manual cleaning and preservation techniques in the form of
drying or smoking (Herliany et al. 2016). Sea cucumbers
have traditionally been used as medicine by eating them
directly in the form of food. Medicinal processed foods
come in the form of steamed dishes and soups with
traditional kitchen spices such as turmeric, ginger, and
pepper. Another traditional processing involves kneading it
into a paste as a wound ointment (Hanifaturahmah et al.
2024). This is in contrast to modern processes such as
bioactive extraction which are more diverse and functional.
Bioactive extraction is processed in aqueous solution to
preserve collagen, saponins and fatty acids. The use of
tools also tends to be more modern, more hygienic and
guaranteed.

Currently, research on the therapeutic efficacy of
golden sea cucumber is still limited due to the lack of
literature on clinical trials. The literature found is still in
the in vitro or in vivo stage. In chemical tests, it is difficult
to determine the standardization of raw materials because
the composition of the tested golden sea cucumber
bioactive compounds is highly dependent on habitat,
season, and diet. In addition, due to the small number of
participants in studies using human samples, the statistical
significance of the conclusions was not tested. Further
research and development is recommended to identify new
compounds that may not have been previously identified.
This can also be done by analyzing the molecular structure
of the active ingredients to determine their specific effects
on the human body. Research may include metabolomics
techniques to study potential contributing metabolites.
Various extraction models equipped with up-to-date
information and tools can be used to produce highly pure
bioactive  compounds and  conduct large-scale,
multidimensional clinical studies. Interaction studies with
other drugs can be conducted to investigate various
reactions and discover new drugs. To facilitate research,
optimizing sea cucumber cultivation using genetic
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engineering is one way to increase high-quality biomass so
that it can provide meaningful data for research.

CONCLUSION

Golden sea cucumber (S. hermanii) contains many
bioactive compounds that provide various therapeutic
benefits. The chemical profiles, namely protein, saponin,
triterpenoid, collagen, GAGs, flavonoid, mineral,
glutathione, alkaloid, methanol, and hyaluronat acid. This
spesies also have great potential as therapeutic agents, such
as wound healing, antifungal properties,
hipertrigliseridemia, hypercholesterolemia, diabetes, bone
and tooth regeneration. With this compound content,
golden sea cucumbers can serve as a basis for developing
innovative and sustainable biomedical products. Utilizing
these compounds for health could lead to improvements in
regenerative  therapies, diabetes ~management, and
protection from infection. Apart from its promising health
benefits, processing golden sea cucumbers can improve the
welfare of coastal communities through industrial
cultivation and biotechnology. Therefore, conservation
measures for this species must continue to be carried out so
that it remains sustainable in nature and can be used wisely
by humans.
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