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USES OF SEAWEED: FOCUS ON FOOD 

Laver bread (Porphyra sp.) 

Dulse snack & chocolate & bacon alternative  
(Palmaria palmata) 

Wakame salad -Undaria pinnatifida 

Sugar kelp (Saccharina lattisma);  
Kombu (Laminaria digitata) crisps 

Kombu infused (Laminaria digitata)  
gin 

Nori (P. tenera) biscuits 
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Nori (P. tenera) sushi 
rolls 

Seaweed pasta & flour 



SEAWEED COOK BOOKS 
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THE MARINE FUNCTIONAL FOOD RESEARCH 

INITIATIVE 

https://www.teagasc.ie/med
ia/website/publications/201
8/NutraMara-Report-Troy-
et-al-2017.pdf 

©2020 TEAGASC_Maria Hayes_Udarás na Gaeltachta_Jan_Galway 

https://www.teagasc.ie/media/website/publications/2018/NutraMara-Report-Troy-et-al-2017.pdf
https://www.teagasc.ie/media/website/publications/2018/NutraMara-Report-Troy-et-al-2017.pdf
https://www.teagasc.ie/media/website/publications/2018/NutraMara-Report-Troy-et-al-2017.pdf
https://www.teagasc.ie/media/website/publications/2018/NutraMara-Report-Troy-et-al-2017.pdf
https://www.teagasc.ie/media/website/publications/2018/NutraMara-Report-Troy-et-al-2017.pdf
https://www.teagasc.ie/media/website/publications/2018/NutraMara-Report-Troy-et-al-2017.pdf
https://www.teagasc.ie/media/website/publications/2018/NutraMara-Report-Troy-et-al-2017.pdf
https://www.teagasc.ie/media/website/publications/2018/NutraMara-Report-Troy-et-al-2017.pdf
https://www.teagasc.ie/media/website/publications/2018/NutraMara-Report-Troy-et-al-2017.pdf
https://www.teagasc.ie/media/website/publications/2018/NutraMara-Report-Troy-et-al-2017.pdf
https://www.teagasc.ie/media/website/publications/2018/NutraMara-Report-Troy-et-al-2017.pdf
https://www.teagasc.ie/media/website/publications/2018/NutraMara-Report-Troy-et-al-2017.pdf
https://www.teagasc.ie/media/website/publications/2018/NutraMara-Report-Troy-et-al-2017.pdf
http://www.ucc.ie/
http://images.google.ie/imgres?imgurl=http://www.carolinaperformingarts.org/assets/calendars/World Stage/2008-09/Nuigalway%5b1%5d.jpg&imgrefurl=http://www.carolinaperformingarts.org/performances/event.aspx?id=9648db9f-521f-435f-987e-7049520c5f28&usg=__VXYv9Ki2k57DZy1boUTT4B88JEQ=&h=227&w=500&sz=27&hl=en&start=1&tbnid=jfBOVaU-b0AI2M:&tbnh=59&tbnw=130&prev=/images?q=NUIGalway&gbv=2&hl=en
http://www.agriculture.gov.ie/


   Sources 

Fish fins 

Fish scales 

Fish heads 

Cancer pagurus 

Fish gelatin 
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BIO ALGAE: APPLICATION OF DAIRY PROCESSING 

TECHNOLOGIES TO SEAWEEDS (2018-present) 
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ALGAE AS A PROTEIN SOURCE 
3- 4 % 
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• Fucus vesiculosus (Brown seaweed) 

• Alaria esculenta (Brown seaweed) 

• Palmaria palmata (Red seaweed) 

• Chondrus crispus (Red seaweed) 

 

Figure 1 – Cell wall structure of brown algae (left) and red algae (right). Adapted 

from the studies of  Charoensiddhi et al. (2017) and Khan et al. (2013). 

  

SEAWEED STRUCTURE & ACCESS TO PROTEINS 
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Traditional protein extraction method 

•Uses sonication to caused localised cavitation to 
the Algal cell walls 

•This method was the only one which used a 
precipitation step with ammonium sulphate, and 
additional cell wall damage due to freeze thaw 
method . 

 

High Pressure Processing (HPP) 

•It is usually used as a method, to lyse bacterial 
cells and an alternative to other more taste 
altering technique of preservation. 

Autoclave 

•It has been observed that using heat for 30 
minutes improves the bio accessibility of the 
amino acids from 86-109% in P. palmata  

•Its main disadvantage is denaturing any natural 
proteins of interest. 

Microwave 

•MAE uses oscillating electric fields which causes 
the heat to throughout the whole cell wall 
matrix. The quick heating of the matrix 
encourages the ions to collide. The pressure and 
heat caused by theses collisions and vibrations 
causes the cell wall to breakdown(Grosso et al., 
2015) 

Enzyme 

•This has too look at two steps: one look at the 
specific hydrocolloid that makes up the matrix of 
the  cell wall  (agar, carrageenan, Xylan and 
alginate) 

•Secondly using cellulase to break down the 
structural part of the cell wall (cellulose 
microfibrils)  

Electroporation 

•This uses high energy electric fields, these cause 
pores to form in the cell wall. If the electric field 
is strong enough then the pores can be 
irreversibly left open. 

•It has been mainly used in he past before in the 
extraction of lipids.   

PHYSICAL & CHEMICAL TREATMENT STRATEGIES 
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The three physical extractions are compared only against each other for each specific macroalgae species to see which method, if any, resulted in a significant 
increase in protein yield. Data with the same letter in () indicates that no significant difference in protein yield was observed, while different letters show a 
significant difference in protein yields obtained. 
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Protein yields from seaweeds following physical treatments** 

**O’ Connor, J., Meaney, S. , Williams, G., Hayes, M.(2020). Extraction of protein from four different seaweeds using three different physical pre-treatment strategies, Molecules (submitted).   



Protein Quality – Essential amino acid content 

**O’ Connor, J., Meaney, S. , Williams, G., Hayes, M.(2020). Extraction of protein from four different seaweeds using three different physical pre-treatment strategies, Molecules (submitted).   
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Functionality of protein - €€€ 

Functionality or performance of proteins and prices (adapted from Hart, 2015*) 

*Hart, P., 2015 “https://www.slideshare.net/ PaulHart1/lant-proteins-wtg-03-0315-london-em.”  

€/Kg 



Technofunctional applications 
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• Sausages,  
• Breads, and cakes 
• Soups 
• Salad dressing 

Himanthalia elongata 
(Sea spagetti) 

Technofunctional applications of seaweed proteins 
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HYDROLYSATE TECHNOLOGIES 

• Hydrolysate technology can offer 
smaller processors a cost 
effective method to handle 
seafood processing by-products. 

• Produce high quality oils and 
protein for food, feed and 
fertilisers. 

• Produces bioactive peptides. 

• Reduces allergenicity. 

• Sports nutrition, foods for the 
elderly, infant nutrition, pet 
health. 
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Key Areas based on Market and Scientific 
Opportunity 
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Bioactive peptides sources 

Marine by-products and algal sources….. 



Characterisation – UPLC & MS 
 

Generation of  bioactive peptides 

Freeze-dry 

Freeze-dry 

Extraction of macroalgal, microalgal or marine  
by-product proteins 

Hydrolysis   
with proteolytic enzymes 

Purification RP-HPLC 

Test hydrolysates for PAF-AH, PEP, ACE-I and renin inhibition 

UF 10kDa MWCO/3kDa MWCO 
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Health benefits of protein hydrolysates & peptides 



Ulva lactuca 
(Sea lettuce) 

BIOACTIVITIES FOR HEART HEALTH 
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Palmaria palmata (Linneaus) 

Weber & Mohr 

Formed part of a Ph.D thesis carried out by Ciarán Fitzgerald with UCL London and Teagasc 
 

BIOACTIVITIES FOR HEART HEALTH 



Renin inhibitory hydrolysate and peptide : in vivo 

Fitzgerald, C., Aluko, R. E., Hossain, M., Rai, D. P., Hayes, M. (2014), Potential of a renin inhibitory peptide from the red seaweed Palmaria palmata as a functional food ingredient following confirmation 
And characterisation of a hypotensive effect in Spontaneously Hypertensive Rats. Journal of Agricultural and Food Chemistry, 62, 8352-8356. 
 



The higher the value, the more the flour absorbs water 

A high value corresponds 
to high dough stability in 
mixing 

A high value corresponds 
to high gluten resistance 
to heating 

A high value corresponds to high dough viscosity during heating 

A high value corresponds 
to low amylase activity 

A high value corresponds 
to a low shelf-life of the 

end product 
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BITTERNESS & SENSORY ISSUES = USE CORRECT FOOD VEHICLES 

Bioactive peptides from Macroalgae: Heart Health 



Further information please contact me at: Maria.Hayes@teagasc.ie 

Go raibh mhaith agaibh go léir 
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