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Abstract 
      The increase in the side effects of chemical drugs in their use and the increasing price of drugs 
have prompted some experts to conduct research on natural ingredients. Stichopus hermanni or 
often called the golden sea cucumber is a type of soft animal sea cucumber, elongated shape and 
comes from the phylum Echinoderms. This organism has potential health benefits because it 
contains a lot of protein with a low lipid percentage. The purpose of this paper is to review the 
benefits of S. hermanni as an alternative antimicrobial ingredient in the health sector.  
     Literature search using Pubmed, Wiley, and Google Scholar data search engines using 
keywords.  
     345 articles were then selected and excluded for several reasons, then the inclusion and 
exclusion criteria were adjusted to obtain 15 articles that were approved for review. 
     Stichopus hermanni is a marine microorganism that is very useful in human life, has 
antimicrobial activity both as antibacterial, antifungal, and antiplasmodial, especially in oral health. 
                                                                       Review (J Int Dent Med Res 2022; 15(4): 1806-1815)          
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 Introduction 
 
 The use of chemical drugs to treat several 
diseases caused by microbes is growing rapidly. 
Along with that, various side effects in the use of 
these chemical drugs are also increasing. This 
encourages experts to conduct research on 
natural ingredients as an alternative in the 
treatment of diseases1,3. This material is an 
alternative treatment because in addition to being 
easy to find in the community, it also aims to 
improve the community's economy through the 
use of natural ingredients so that it has a very 
positive impact on the economic sector, therefore 
these natural sources in addition to meeting 
basic human nutritional needs, are also used as 
disease prevention and prevention. public 
welfare. Sources of functional food and 
biomedical products in addition to having a 

reservoir in the terrestrial environment, also exist 
in the marine environment. Products based on 
marine organisms are currently getting more and 
more attention because of their unique features 
that are not found in terrestrial resources. one of 
the natural ingredients of biomedical products 
currently being developed is sea cucumber4-8. 

Sea cucumbers are soft organisms 
belonging to the Echinoderms group, elongated 
like worms. This invertebrate organism has a 
flexible cylindrical body, rough skin, and has fine 
tentacles that function to eat microscopic algae in 
order to absorb nutrients from marine organic 
matter. Sea cucumbers have different names in 
each country. In Indonesia it is called sea 
cucumber, and in France it is called bechede-mer 
9,10-14.  

Sea cucumbers are found in various 
marine habitats and are cultivated by countries in 
East Asia such as China and Japan. Some 
countries that consume sea cucumbers include 
the Indo-Pacific Asia including Hong Kong, 
Malaysia, Indonesia, Japan, Singapore, South 
Korea, the Philippines and China15,16. Sea 
cucumbers contain complete nutrition, low in fat, 
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high in protein, and rich in essential amino acids 
such as arginine, lysine, and tryptophan and fatty 
acids (FAs). Sea cucumbers contain insoluble 
collagen and are used as a dietary supplement 
and are a rich source of the polysaccharide 
chondroitin sulfate17,18. Several studies have 
reported that sea cucumbers have biological and 
pharmacological activities including anti-
inflammatory, antimicrobial and antibacterial, 
antibiofilm, anti-angiogenic, anticancer, 
anticoagulant, anti-hypertension, antioxidant, 
antithrombotic, antitumor, wound healing and its 
flavonoid content can significantly increase 
alkaline phosphatase 19-23. 

Pringginies, et al have researched in 2015 
and concluded that sea cucumbers have higher 
antibacterial bioactivity than commercial antibiotic 
products and in 2017 stated that one of the sea 
cucumber species that has antibacterial 
compounds is Stichopus hermanni 24. Tamara, et 
all in 2015 conducted a study and concluded that 
Stichopus hermanni was able to inhibit gram-
positive and gram- negative bacteria, compared 
to other types of sea cucumbers 25-27, Wulandari, 
et al conducted a study in 2020 on the sea 
cucumber Holothuria scabra and concluded that 
this sea cucumber does not has antibacterial 
activity against the tested bacteria. Sarhadizadeh, 
et al in 2014 concluded that the antifungal 
activity of Aspergillus niger from Stichopus 
hermanni from the Persian Gulf was extracted 
with ethyl acetate and methanol 28-32. 

Various studies on the benefits of sea 
cucumber Stichopus hermanni have been carried 
out both in the fields of cosmetics, tissue 
regenerative, bone remodeling, and antimicrobial. 
There are various kinds of microbes that cause 
disease in the oral cavity and the existence of 
various side effects from the use of antibiotics, 
antiviral, antifungal, chemical-based drugs in the 
field of medicine. This article is expected to be 
useful in presenting knowledge information about 
what microbes are effectively inhibited by 
Stichopus hermanni, so that it can be the basis 
for the use of alternative materials in treating 
diseases, especially oral cavity diseases. 
  

Materials and methods 
 
Article searches were carried out using 

the Pubmed, Google Scholar, and Wiley search 
engines. The keywords used are Stichopus 
hermanni, antimicrobial, and oral health. The 

inclusion criteria of this paper are article 
searches referring to English, articles published 
from 2012-2022, presented online and published. 
The exclusion criteria in this paper are articles in 
the form of reviews, literature reviews, and case 
reports, articles that discuss sea cucumbers but 
not Stichopus hermanni, and articles that cannot 
be accessed in full text. 

 

 
Figure 1. Flowchart of journal search entered 
in synthesis. 
 

Results 
 
The article search results using the 

Google Scholar, Pubmed, and Wiley search 
engines obtained 345 articles. A total of 303 
articles were excluded because they were not 
relevant to the title being reviewed. After that 12 
articles were excluded because they did not meet 
the inclusion criteria so that 15 articles were 
obtained that were eligible to be included in 
the research synthesis. (Figure 1, Table 1) 

Sea Cucumber 
Sea cucumbers are animals that live in 

intertidal areas and consist of more than 
thousands of species in the world. Sea 
cucumbers have ecological, health, economic, 
and social roles. Ecologically, sea cucumbers act 
as deposit feeders that help reorganize organic 
matter and enrich the oxygen content in 
sediments 47. Sea cucumbers are also important 
in coral reefs and related ecosystems at various 
trophic levels. Dried sea cucumbers from 
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Indonesia have a high nutritional content 
because they contain 62.7% protein, 1.83% lipid, 
11.9% ash, 5.21% carbohydrates, 18.4% 
moisture, and are rich in magnesium, calcium, 
potassium, and sodium. Sea cucumbers also 
contain bioactive compounds such as vitamins, 
minerals, collagen, mucopolysaccharides, 
saponins, and glycosaminoglycans, acting as 
antioxidants, antitumors, antimicrobials, and 
anticoagulants. The production and trade of sea 
cucumbers also affects the socio-economic life of 
fishermen around the coast 48-51. 

 

 
Figure 2. Bioactive content of sea cucumber52. 
 

Sea cucumbers(Figure 2) are soft-bodied 
marine animals that elongate like cucumbers. 
Various types of sea cucumbers can be found in 
Indonesian waters, even inbreeding 53-54.  
Holothuridea or better known as sea cucumbers 
or sea cucumbers is a species of Echinoderms. 
Echinoderms have five classes, namely the 
Asteroide class (starfish), the Ophiuroidea class 
(sea stars), the Echinoid class (sea urchins), the 
Crinoidea class (sea lilies), and the Holothuridea 
class (sea cucumbers). Holothuridae or sea 
cucumbers have three families, namely 
Holothuridae (genus Actinopyga and Holothuria), 
Stichopodaidae (genus Stichopus), and 
Synaptidae (genus Synapta) 55-57. 

The sea cucumber Stichopus hermanni 
(also called curryfish, golden sea cucumber) 
belongs to the genus Stichopus, the species 
formerly known as Stichopus variegatus. In 
Indonesia and Malaysia, sea cucumber 
Stichopus hermanni has long been used for the 
manufacture of traditional medicinal products 
such as gamat oil and water 58,59.  This species is 
recognized by some consumers, medical and 
biomedical researchers for its potential health 
benefits. Stichopus hermanni contains high 
protein (47.00% ± 0.36%) and low lipid 
percentage (0.80% ± 0.02%) 60-62. 

 

 
Figure 3. Stichopus hermanni from Indonesia.58 
 

Stichopus hermanni as antimicrobial in 
oral health (Figure 3) 

Stichopus hermanni is one type of sea 
cucumber which is known to be very beneficial 
for human life 52,63. Utilization in the world of 
cosmetics because it contains polysaccarides, 
collagen, saponins, mycosporin amino acids, 
vitamins and minerals. This sea cucumber also 
has biological activities such as anti aging 
activity, skin whitening activity, wound healing 
activity, and antibacterial activity 64,65. 

The benefits of Stichopus hermanni in 
addition to the cosmetic field, are also widely 
used in oral health, which has been proven by 
several research results and articles 66,67. 
Research Sandana et al. who investigated the 
potential of Stichopus hermanni gel and 
hyperbaric oxygen therapy (HBOT) in 
accelerating the process of tooth movement in 
orthodontic treatment. Safina et al. also 
conducted a study on rats with diabetes mellitus 
induced by Porphyromonas gingivalis bacteria to 
see the effectiveness of the combination of 
hyperbaric oxygen therapy and golden sea 
cucumber (Stichopus hermanni) gel, and the 
results showed an increase in osteoblasts in the 
test group 60,68,69.  

Rima et al, conducted a study on the 
combination therapy of golden sea cucumbers 
and anadara granosa and stated that the 
combination of hydroxyapatite from anadara 
granosa and hyaluronic acid from sea cucumbers 
was effective in accelerating the formation of 
woven bones after 14 days of tooth extraction. 
can be used as an alternative periodontal 
regenerative material 70,73.  

The use of Stichopus hermanni in the oral 
cavity, apart from being an alternative material 



 
Journal of International Dental and Medical Research ISSN 1309-100X                                         Alternative Antimicrobial Material 
http://www.jidmr.com                                                                                                                                           Mardiana Adam and et al 

 

 
 Volume ∙ 15 ∙ Number ∙ 4 ∙ 2022 
                            

Page 1809 

for regenerative periodontal tissue because it 
plays a role in the bone remodeling process, can 
also be useful as an antimicrobial agent in the 
oral cavity. because it has strong antibacterial 
activity 63,74-78. 
  

Discussion 
 

Research on the antimicrobial activity of 
the golden sea cucumber Stichopus hermanni 
continues to this day. Monika R, et al conducted 
a study on the antibacterial activity of Stichopus 
hermanni against Streptococcus mutans bacteria, 
and concluded that Stichopus hermanni 
methanol extract was able to inhibit 
Streptococcus mutans bacteria, and 
Streptococcus mutans bacteria is one of the most 
common bacteria found in the oral cavity.9 
Mulawarmanti, et al also tested the antibacterial 
activity of Stichopus hermanni against 
periodontitis bacteria and concluded that the 
combination of Stichopus hermanni and Oxygen 
hyperbaric could reduce the number of 
osteoclasts in rats induced by periodontitis 
bacteria. This study is in line with research 
conducted by Aziza Ls, et al who concluded that 
the combination of Stichopus hermanni gel with 
Oxygen hyperbaric can increase the expression 
of osteoprotegrin in bacteria-induced rats. 
Porphyromonas gingivalis 37,43,79-85. 

The benefits of the golden sea cucumber 
Stichopus hermanni apart from being 
antibacterial, it also has benefits as antifungal, 
antiplasmodial, and antioxidant. Research 
conducted by Utami PD, et al looking at the 
antiplasmodial activity of Stichopus hermanni, 
concluded that the ethanolic extract of Stichopus 
hermanni succeeded in reducing the percentage 
of parasite growth so that Stichopus hermanni 
could be an effective antiplasmodial agent. 
Research conducted by Setianingih, et al 
regarding the effect of Stichopus hermanni on 
Vibrio cholerae bacteria also concluded that 
Stichopus hermanni extract could inhibit Vibrio 
cholerae bacteria. Tamara R, et al concluded in 
their research that Stichopus hermanni extract 
can inhibit the growth of Enterococcus faecalis 
bacteria 33,34,44,86-91. 

Salari Z, et al conducted research on the 
bacteria Aspergillus fumigatus and Candida 
albicans and concluded that Stichopus hermanni 
has bioactive metabolites that can be extracted 
as antifungals, namely its saponin content. This 

study is in line with research conducted by 
Parishni K, et all and also concluded that 
Stichopus hermanni has antifungal effects 
against Candida albicans. This microbial is one 
of the most common fungi found in the oral 
cavity, especially on the surface of the tongue 
38,46. 

Stichopus hermanni as an antioxidant 
has also been studied by several researchers, 
including Ardiansyah, et al, Windari, et al, both 
results of this study indicate that Stichopus 
hermanni has weak antioxidant activity compared 
to other types of sea cucumbers. The results of 
this study are in line with research conducted by 
Safithri M, et al in 2020 regarding the antioxidant 
content of Stichopus hermanni and Spirulina 
platensis and found that the methanol extract of 
Stichopus hermanni contains a class of bioactive 
compounds such as saponins, alkaloids, and 
triterpenoids, while Spirulina plantesis contains 
flavonoids, alkaloids, and steroids. Extracts of 
methanol, Spirulina platensis, Stichopus 
hermanni, and their mixtures have very weak 
antioxidant activity with IC50 values above 200 
ppm 35,39,91. 

Research conducted by Susanto, et al 
regarding the antibacterial activity of Stichopus 
hermanni and Stichopus variegatus against 
Staphylococcus aureus and Pseudomonas 
aeruginosa showed that no antibacterial activity 
was found for the two types of sea 
cucumbers against the bacteria tested, in 
contrast to research conducted by Pringgenies, 
et al. al regarding the test of Stichopus hermanni 
sea cucumber extract against Staphylococcus 
aureus, Escherichia coli, Vibrio voinivica, and 
Pseudomonas sp bacterial strains, and 
concluded that the qualitative test of Stichopus 
hermanni sea cucumber extract showed the 
ability to suppress the growth of the pathogenic 
bacterial strains tested 41,42.  

 
Conclusions 
 
The golden sea cucumber Stichopus 

hermanni is a type of sea cucumber, a marine 
microorganism that is very useful in human life, 
besides being useful as food, it is also of high 
economic value and beneficial in the health 
sector. Its ability to have antimicrobial activity has 
been proven through several studies to be very 
useful in the world of health. especially in oral 
health. Further research is needed on the 
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benefits of Stichopus hermanni in supporting oral 
health, especially when combined with other 
ingredients that support its use. 
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NO AUTHOR YEAR TITLE METHOD CONCLUSION 

1 Monika   R.,et al24 2021 Potential of Stichopus 
hermanni, Semper 1868 
(Holothuroidea: 
Stichopodidae) Extract 
as a Producer of  Antibacterial 
Compounds Against 
Streptococcus mutans 
Clarke, 1924 (Bacilli: 
Streptococcaceae) 

Stichopus hermanni was 
extracted from solid to liquid, 
then searched for active 
compounds using 
phytochemical screening and 
found flavonoids, alkaloids, 
triterpenoids and saponins. 
Antibacterial activity test 
using pathogenic bacteria 
Streptococcus mutans. 

Stichopus hermanni methanol 
extract was able to inhibit 
Streptococcus mutans bacteria at 
an inhibition zone of 5.86 mm 
± 4.92 with a concentration of 
80 g/disk at 24 hours. Stichopus 
hermanni methanol extract has 
antibacterial bioactivity on 
Streptococcus mutans 

2 Utami PD and 
Yudho V33 

2021 High Antiplasmodial 
Activity of Golden 
Gamat
 (Stich
opus hermanni) 
 Extrac
t Through In Vitro Study 

30 samples consisted of G1 no 
extract or administration of 
chloroquine in the medium. 
G2 administration of 
chloroquine in the medium. 
G3 administration of 
Stichopus hermanni on 
P. falciparum medium. Then 
evaluated the percentage of 
growth, the level   of   
inhibition,   and IC50 

The ethanolic extract of S. 
hermanni succeeded in 
reducing the percentage of 
parasite growth and the level of 
parasitemia 88.51% with a dose 
of 100g/ml and IC50 of 2.86 
g/ml, so that Stichopus 
hermanni can be an effective 
antiplasmodial agent. 

3 Setianingsih H,  et 
al34 

2021 Lethal concentration of 
Golden Sea Cucumber 
killed Vibrio cholerae 

4 treatment groups and 2 
control groups. Treatment 
concentrations were 100%, 
50%, 25%, and 12.5%. 
Positive control using 
tetracycline, negative control 
using distilled water 

Stichopus hermanni extract can 
inhibit the growth of Vibrio 
cholerae bacteria through a 
dilution test. 

4 Ardiansyah A, et 
al35 

2021 Screening of 
Antioxidant and Anti-
Acne Activities in 16 
Sea Cucumber in 
Indonesia 

16 species of sea cucumbers 
from the genera Actinopyga, 
Bohadscia, Holothuria, 
Pseudocolochirus, and 
Stichopus to select the type 
of sea cucumber that has 
the best activity  in 
counteracting free radicals 
(antioxidants) and inhibiting 
the growth of acne bacteria 
(anti- acne activity) on 
Propionibacterium acnes, 
Staphylococcus epidermidis, 
and  Staphylococcus aureus 

Holothuria leucospilota is the 
species with the highest 
antioxidant, five species of sea 
cucumber have antibacterial 
activity 
on the three bacteria tested, 
namely Holothuria 
impatiens, Holothuria scabra, 
Pseudocolochirus sp., Stichopus 
vastus, and Holothuria atra 
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5 Hendrawan W,   et 

al36 
2020 Effect Of Sea Cucumber Oil 

and Honey In Post 
Radiotherapy 
Nasopharyngeal Carcinoma 
Patients 

30 Samples were divided into 
2 groups, sea cucumber oil 
and honey. Design using 
Randomized Controlled Trial 
(RCT) 

Sea cucumber oil 
accelerated the healing 
process of damaged skin 
tissue in patients with 
nasopharyngeal 
carcinoma after 
radiotherapy compared to 
the group given honey. 

6 Mulawarmanti  D, 
et al37 

2019 The Effect of Sticopus 
hermannii- Hyperbaric 
Oxygen Therapy to 
Osteogenesis of Diabetic 
Periodontitis 

30 male wistar rats were 
divided into 5 groups, 
healthy G1, diabetic 
periodontitis G2, diabetic 
periodontitis treated with SH 
G3, diabetic periodontitis 
treated with HBOT   2,4   
ATA   G4, diabetic 
periodontitis treated with 
SH-HBOT G5 combination. 
Porphyromonas gingivalis 
induced periodontitis 

The combination of SH- 
HBOT increases the 
expression of OPG, 
osteoblasts, and reduces 
the number of 
osteoclasts in 
periodontitis diabetic rats. 

7 Salari Z, et al38 2019 Antifungal Activity of Saponin 
Extracted from Persian Gulf 
Sea Cucumber Stichopus 
hermanni 

The sea cucumbers were 
extracted with ethanol and 
then the saponins were 
separated from the extract. 
The antifungal properties of 
saponins against Aspergillus 
fumigatus and Candida 
Albicans were  investigated. 

sea cucumber Stichopus 
hermanni has extractable 
bioactive metabolites with 
antifungal properties. 

8 Windari,HAS, et 
al39 

2019 Antioxidant Activity of 
Spirulina platensis and Sea 
Cucumber Stichopus 
hermanni in 
Streptozotocin-Induced 
Diabetic Rats 

A group of Sprague Dawley 
rats (n=3), namely the 
normal group (aquadest 2 
mL/day, p.o.) and the DM 
group, Sp (Spirulina 
platensis 81 mg/kg BW; 
p.o.), Tr (Stichopus hermanni 
284 mg/kg body weight; 
p.o.), (Combination of 
Spirulina platensis 81 mg/kg 
+ Stichopus hermanni 284 
mg/kg body weight; p.o.) 
before a single dose of 
streptozotocin (STZ, 50 
mg/kg body weight; 

This study concluded that 
Spirulina platensis 
showed antioxidant 
activity as indicated by a 
decrease in MDA levels 
in STZ-induced diabetic 
rat liver (50 mg/kg BW 
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9 Pangestuti Ratih, 

Arifin Z
40

 
2018 Medicinal and health benefit 

effects of functional sea 
cucumbers 

Provides an overview of the 
major medicinal and health 
benefits of the Asian Sea 
Cucumber. The structure and 
ingredients of sea cucumbers 
and their nutritional value 
are also discussed. 

Sea cucumbers have high 
potential as natural 
ingredients in the food 
and medicine industry so 
that they can be utilized 
optimally in the field of 
drug research 

10 Susanto H, et al41 2018 Antibacterial activity of 
Stichopus hermanni and 
Stichopus variegatus 
methanol extract 

Extraction of Stichopus 
hermanni and Stichopus 
variegatus using 
Methanol solvent maceration 
technique against freeze-dried 
sea cucumber simplicia. 
Antibacterial activity tests on 
Staphylococcus aureus and 
Pseudomonas aeruginosa 
were carried out. 

No antibacterial activity 
was found from methanol 
extract of sea cucumbers 
Stichopus hermanni and 
Stichopus variegatus against Staphylococcus aureus and Pseudomonas aeruginosa bacteria. 

11 Pringgenies D, et 
al42 

2018 Exploration of Sea 
Cucumbers Stichopus 
hermanni from  Karimunjawa 
Islands as Production of 
Marine Biological Resources 

The sea cucumber extract was 
processed by HPLC to see the 
content of amino acids, 
chondroitin, and glucosamine 
then tested against pathogenic 
bacterial strains,  anticancer 
examination was carried out. 

Stichopus hermanni 
extract has the potential to 
inhibit the growth of 
active ovarian cancer 
cells with the highest 
content collagen in amino 
acids, as well as 
chondroitin and 
glucosamine. Qualitative 
test of sea cucumber 
extract showed it was able 
to suppress growth of 
several strains of the 
pathogenic bacteria 
Staphylococcus aureus, 
Escherichia coli, Vibrio 
voinivica, and 
Pseudomonas sp. 

12 Aziza LS, et al43 2016 The Effect of Golden Sea 
cucumber        (Stichopus 
hermanni) and Hyperbaric 
Oxygen Therapy to The 
Expression of Osteoprotegerin in 
Diabetes Mellitus Induce by 
Porphyromonas gingivalis bacteria 

20 wistars were divided into 5 
groups, K0 was negative, K1 
was positive, K2 was given 
3% golden sea cucumber 
powder in gel form, K3 was 
treated with OhB 2.4 ATA for 
7 days, K4 was a 
combination of both. K1-K4 
was induced by a single dose 
of 65mm/Kg STZ and 2 ml of 
Porphyromonas 
gingivalis bacteria 

Stichopus hermanni 
powder 3% combination 
therapy with OHB 2,4 
ATA for 7 days increases 
osteoprotegrin expression 
in DM with periodontitis 
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13 Tamara R, et al44 2015 Inhibitory Effect of Gold Sea 

Cucumber (Stichopus 
hermanni) Extract on 
Enterococcus faecalis  Bacteria 

7 samples in each group, 
there are 4 concentration 
groups 2.5%, 3%, 3.5%, 
4%, 2 control groups DMSO 
1% negative, and ChKM as a 
positive control. The diameter 
of the clear zone around the 
disk is measured. One way 
Anova and LSD . test data 
analysis 

Stichopus hermanni 
extract can inhibit the 
growth of 
Enterococcus faecalis 
and the most effective 
inhibitory 
concentration is 4% 

14 Sarhadizadeh N, et 
al45 

2014 Evaluation bioactivity of a Sea 
cucumber, Stichopus hermanni 
from Persian Gulf 

30 samples of sea cucumber
 were investigated  for 
cytotoxic, antibacterial,  and
 antifungal activity against 5
 pathogenic microorganisms 
Staphylococcus aureus, 
Pseudomonas aeruginosa, 
 Candida albicans, and 
Aspergillus niger. 

All extract 
concentrations showed 
no antibacterial activity 
against the tested 
strains. In antifungal, 
sea cucumber extract 
was only significant 
against Aspergillus 
niger. 

15 Parishni K, et al46 2013 Antifungal effect of 
Sticophus hermanni and 
Holothuria atra extract and 
its cytotoxicity on gingiva- 
derived mesenchymal stem 
cell 

Methanol extract of 
Stichopus hermanni and 
Holothuria atra in 
concentrations of 1%, 0.5%, 
0.25%,0.13%,0.07%; 0.03%, 
0.02% and 0.01%, toxicity 
test on gingiva-derived 
mesenchymal stem cells. 
Cell viability was   
measured by the MTT test. 
The antifungal properties of 
Candida albicans were 
tested by disk diffusion 
method. 

Stichopus hermanni and Holothuria atra extracts have antifungal effects against Candida  albicans. Sea cucumber extract was not cytotoxic  to gingival mesenchymal stem cells at the concentration  of Sticophus 
hermanni 1% and 
Holothuria atra 0.5% 

Table 1. The article search results. 
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