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Last published guide on Sea CUCUMBERS AS 
FOOD SOURCE by FAO from 2012
Atlantic & Mediterranean species: 

Of commercial interest : 

Actonopyga agassizii,

Holothuria Mexicana,

Astichopus multifidus,

Isostichopus badionotus,

Cucumaria frondosa,

Emerging species: 

Parastichopus tremulus,

Parastichopus regalis,
Holothuria polii, 

Holothuria mammata, 

Holothuria tubulosa,

Holothuria forskali,

Holothuria arguinensis.
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Recent bibliographic review with meta-analysis, carried 
out in the  period 06/2021 -03/2022

▪

In preparation for early 2023 – A multi-species book with 50+ chapters
The World of Sea Cucumbers – Challenges, Advances and Innovations

Editors: Annie Mercier, Jean-François Hamel, Chris Pearce, Andy Suhrbier

• Sea cucumber genomic information has been partially studied and there are to date 11 full 

genome assemblies published in the NCBI database, namely of Chiridota heheva, 

Australostichopus mollis, Paelopatides confundens, Actinopyga echinites, Apostichopus

leukothele, A. californicus, A. parvimensis, A. japonicus, Holothuria glaberrima, H. tubulosa, 

Stichopus horrens. 

• Only 5 belong to temperate or coldwater environments - Chiridota heheva, Paelopatides

confundens, Apostichopus leukothele, Apostichopus californicus and Holothuria tubulosa

• Genomic information for most other sea cucumber species is limited to the mitochondrial genome 

level, or to availability of information on basic taxonomically relevant genes (Yang et al., 2020).
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Most widely distributed sea cucumber species in the 
North Atlantic & North Pacific & Mediterranean

▪ According to SeaLifeBase, World Register of 
Marine Species (WoRMS), IUCN Red List of 
Endangered Species, the Catalogue of Life (COL), 
EMODNET (GBIF/OBIS) as sources some of the 
most widely distributed temperate/ cold water sea 
cucumbers are Cucumaria frondosa, 
Parastichopus regalis, Parastichopus tremulus, 
Holothuria grisea, H. arguinensis and Aslia
lefevrii

▪ . 

▪ According to the same data sources H. tubulosa, 
H. forskali, H. mammata, H. poli and Thyone 
fusus are more abundant in the Mediteranean, 
Black Sea and/ or Red Sea, although often present 
in the Atlantic.
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Most widely distributed sea cucumber species in the 
North Atlantic & North Pacific & Mediterranean

Holothuria tubulosa Holothuria forskali

Parastichopus tremulus05/20/2022 2nd HOLOSUSTAIN workshop Ålesund 2022



Focus of the meta-analysis on the Atlantic species 
Cucumaria frondosa, Parastichopus tremulus, Holothuria
tubulosa and Holothuria forskali

MAIN FOCUS OF THE REVIEW ON AVAILABLE KNOWLEDGE ON THE BIOTECHNOLOGICAL 

AND FOOD APPLICATIONS:

➢ Biomedical tissue regenerative potential of NA sea cucumber collagen

➢ Food applications of sea cucumber collagen fractions

➢ Structures and functions of known bioactives

➢ Associated microbiota

➢ Cell cultures from echinoderms/ sea cucumbers
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Sea cucumber collagen in tissue regeneration, review in agreement with 
PRISMA guidelines
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

*records retrieved for keyword combinations “sea cucumber, collagen and tissue regeneration”, “sea cucumber hydrogels”, “sea 
cucumber bioinks” 

 

Records identified from*: 
Science Direct (n = 1287) 
SCOPUS/Mendeley (n = 116) 
PubMed/Medline (n = 89) 

Records removed before 
screening: 

Duplicate records removed  
(n = 684) 
Records removed for other 
reasons (n = 53) 

Records screened 
(n = 755) 

Reports sought for retrieval 
(n = 161) 

Reports assessed for eligibility 
(n = 161) 

Reports excluded: 
No mention of the species of 
interest (n = 39) 
No mention of concrete food 
or biomedical applications (n 
= 33)  
Year of publication prior to 
2000 (n = 20) 
 
etc. 

Studies included in review 
(n = 69) 

Identification of studies via databases and registers 
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Reports not retrieved 
(n = 594) 

Most available information is on the tropical species, 
and on Cucumaria frondosa (Hossain, Dave and 
Shahidi, 2020 and Senadheera and colleagues, 
2020); however, no current commercial or confirmed 
in vivo tissue regenerative applications exist for C. 
frondosa collagen products

H. tubulosa collagen has been tested in vitro at lab 
scale for human fibroblast culture under the form of 
a membrane product for guided tissue regeneration 
(Ferrario et al., 2016).

The adhesive collagen-associated biomaterials in the 
Cuvierian tubules of H. forskali have also been 
structurally characterized as potential biomedical 
product (Demeuldre et al., 2014).

P. tremulus collagen-derived peptides are under 
study for functional hydrogel development 
(Mildenberger et al., 2021).
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Sea cucumber collagen – structural specificities and extraction methods

Major distinctive characteristics of sea cucumber collagen in

comparison to mammalian collagen (from Senadheera et al.,

2020)
Review of collagen extraction processes for producing

acid-soluble and pepsin-soluble marine collagen (from
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Sea cucumbers contain a 
variety of compounds 
with of biological and 
pharmacological activities

• Sulphated polysaccharides
• Chondroitin sulfate
• Fucoidans 

• Triterpene glycosides
• Frondosides in C. frondosa

• Collagen, peptides and 
amino acids,

• Carotenoids 

• Vitamins, minerals 

• Cerebrosides, fatty acids

• Phenolic compounds

(Hossain et al Mar. Drugs 2020, 18, 274)05/20/2022 2nd HOLOSUSTAIN workshop Ålesund 2022



Source for bioactive 
compounds
• The health benefits of the sea 

cucumbers have been known 
for centuries.

• Interest in their ingredients has  
increased in recent years

• A number of scientific papers 
has been published 

• Further research and 
development 

• Request for seacucumbers will 
only grow. 

• Market for different producuts 
will grow and new markets will 
be established

Known activities
• Anticancer

• Anti-angiogenic 

• Anti-inflammatory 

• Antidiabetic 

• Anti-coagulation 

• Antimicrobial 

• Antiviral

• Antioxidation 

• Anti-osteoclastogenic 

properties
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Icelandic sea cucumber products from 
different providers
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Capsules with Cucumaria frondosa extracts 
are popular supplements in Iceland

Arctic Star sea cucumber capsules contain more than 50 
types of nutrients, high in collagen, 18 types of amino 
acids, taurine, chondroitin sulphate, polypeptides, 
calsium, phosphor, iron, iodine, zink, selen,vanadium, 
manganese, vitamines B1, B2, B3, B5 and more

Cucumaria frondosa extakt rich in 
collagen, zink, iodine og iron. 
Contains bioactive chondroitin 
sulphate and  saponin
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Unique source of health promoting compounds

▪ The sea cucumbers contain 
compounds with specific 
structures only found within 
sea cucumbers / Holothuroidea 

▪ These specific structures 
contribute to the bioactive 
properties, making sea 
cucumbers a unique source of 
health promoting ingredients
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Figure from https://innocentseas.com/
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▪ Fucosylated chondroitin sulfate

Sea cucumber polysaccharides

Leptopentacta grisea, 

Holothuria tubulosa 

Acaudina molpadioides

Isostichopus badionotus 

Thelenota ananas

Apostichopus japonicas

▪ Sulfated fucoidan

Sulfation pattern and extent is of great importance regarding bioactivity
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Polysaccharides - neutraceutical and pharmaceutical activities 

• Prebiotic

• Anti-diabetic

• Anti-cancer
• Tumor growth

• Metastasis

• Angiogenesis

• Boosting effect

• Anti-viral

• Immunomodulating 

• Anti-malaria
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Anti-Alzheimer 

activities
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Triterpenoid saponins - Frondoside A

▪One of the most studied 
compounds from C. frondosa

▪ Broad anti-cancer activity

▪ Triterpenoid glycosides-saponins

▪Abundant secondary metabolites

▪ Chemical defense mechanism 

▪ Low cytotoxicity, still effective 
against different cancer cells
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Anti-cancer activity

• Pancreatic cancer

• Human breast cancer 

• Lung cancer

• Leukemia

• Burkitt lymphoma

• Prostate cancer 

Other activites: 

• Immunomodulatory activity 

• Neurodegenerative disorders such as Alzheimar and Parkison05/20/2022 2nd HOLOSUSTAIN workshop Ålesund 2022



Bioactive compounds from 
sea cucumber associated 
microbiota

A systematic search in SCOPUS/
MENDELEY with keywords “sea
cucumbers” and “microbiota” yielded 65
articles, published in the period 2014-
2022. From these 45 were focusing on the
associated microbial communities of sea
cucumbers and 40 of these were focused
the tropical species Apostichopus
japonicus (89% of all publications).

2 articles in SCOPUS on Holothuria
glaberrima microbiota (Diaz-Diaz et al.,
2021; Pagan-Jimenez et al., 2019)

1 article studying the composition and
biotechnological potential of the intestinal
microbiota of H. forskali and H. tubulosa
(Leon-Palmero et al., 2018)
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Review of the natural products derived from tropical sea
cucumber associated microbiota: percentage distribution
of the isolated natural products. [Chen et al., 2021]



Main message

• Ingredient for the development of new 

drugs and functional foods

• High market potential

• Sustainable fisheries compromised

• Stock management measures needed

• Need for developing aquaculture 

systems
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