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Sea cucumbers arround Iceland

• Sea cucumber are found all 

arround Iceland in substantial 

quantities

• 16 differented species have been 

observed in the see arround 

Iceland 

• The largest species which is 

mainly caught is Cucumaria 

frondosa , “Brimbrjótur“

• The sea cucumbers grow slowly, 

it takes them arround 6 years to 

grow and reach marketing size



Icelandic sea cucumber products



Capsules with Cucumaria frondosa extracts

Cucumaria frondosa extakt rich in collagen, zink, 
iodine og iron. Contains bioactive chondroitin sulphate 
and  saponin

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



Research and development activities at Matís 
have a strong focus on the blue bioeconomy. 



Holosustain objective:

Incorporate a searchable data library as Intranet access, 
specifically focused on sea cucumber chemical, nutritional 
and metabolic potential, as a tool for the discovery of 
novel, potential health-related products, and applications.



Isolation, structural characterization and bioactivity 
studies of sulfated sea cucumber polysaccharides 
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Extraction and fractionation of sulphated 
polysaccharides from C. frondosa



Structural analysis of FCF-3
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Bioactivity studies

• Antioxidant activity

• Imunomodulating activity

• Antidiabetic activity  

• Antithrombotic 

• Anticoagulant

• Anticancer

• Anti-inflammatory

• Antimicrobial actitivy

• Anti-hyperglycemic

• Prebiotic activity

Focus of this study



Immunomodulatory activity
• Investigated using a dendric cell model

• Fraction 1 (FCF1) showed significant 

immunomodulating activity

• The high molecular weight FCF1, 

containing mannose and substantial 

amount of N-acetyl-neuraminic acid 

affects the maturation DCs and their 

availability to activate T cells. 

• The figure shows secretion levels of 

cytokines following cell maturation with 

and with out FCF1.

• Beneficial in the fight against extracellular 

infections and in limiting various chronic 

inflammatory responses



Anti-diabetic activity  

• FCF-3 with fucosylated chondroitin sulfate showed significant potent inhibition 

activity of starch enzymes

• Potential as an anti-diabetic drug used for the prevention and treatment of 

diabetes type 2 and its complications. 



Anti-oxidant Activity

Sea cucumber chondroitin sulfate is a moderate antioxidant according to 

ferrous chelating ability and reducing power competence attributed to its 

high sulfate content

Three different assays:

• DPPH radical scavenging 

activities

• Ferrous chelating ability

• Reducing power assay



Conclusions of these studies

• Three types of sulfated polysaccharides has been isolated from 

body wall of Atlantic sea cucumber Cucumaria frondosa

• These polysaccharides are differing in physiological properties

• FCF-1 (and FCF-2) shows potential immunomodulating activity

• FCF-3 (chondroitin sulfate) is strong inhibitor of α-glucosidase, 

and moderate inhibitor of α-amylase – anti-diabetic activity

• Antioxidant activity  assay revealed that FCF-3 (chondroitin 

sulfate) is moderate antioxidant compound, and the activity is 

attributed to its high sulfate content



Biologically active compounds of Atlantic sea cucumber 
and their functions Hossain et al Mar. Drugs 2020, 18, 274

• Collagen

• Glycosides (Saponins)

• Phenolic compounds 

• Cerebrosides 

• Proteins/amino acids

• Vitamins and minerals

• Fatty acids (omega-3 )



Can these compounds be extracted and purified 
on a commercial scale in a cost-effective way for 
the health market?
• Production of extracted, purified compounds to increase volume activity 

and valorization

• Yield of sulfated body wall sugars isolated at laboratory scale:  0,1% of 

the body wall feed stock

• Methods and protocols need to be optimized and up scaled to yield 

refined marketable products based on the body wall bioactive 

saccharides.

• The production of such products needs to be sustainable and cost 

effective

• At the same time, the rest raw material also needs to be processed e.g. in 

a cascaded manner to optimize utilization of the different bioactive 

components because the sea cucumbers are a valuable and a limited 

source



Thank you  !


