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Turning Tides and Making Waves: Studying Local Newfoundland Brown Seaweeds for 
Biorefinery Applications 

 

Seaweed, also known as macroalgae, are photosynthetic organisms found across the 

globe. In colder climates such as Newfoundland and Labrador, common brown seaweeds 

include Laminaria digitata and Laminaria longicruris. L. digitata specifically has been 

known for containing fucoidan, a sulfated polysaccharide that has beneficial properties in 

dermatological applications. In collaboration with 7 Fathoms, a local Newfoundland 

skincare company, a simple methodology was developed using UV-Vis 

spectrophotometry to understand optimal harvesting time, extraction, and purification 

techniques for their products.1 Structurally, fucoidan has been difficult to characterize due 

to differences in species, external conditions (i.e., temperature), and potential isomeric 

species. To characterize the isomers, Cyclic Ion Mobility Tandem Mass Spectrometry 

(cIM-MS/MS) was used alongside computational modelling of their collisional cross 

sections (CCS).2 Similarly, carbohydrates found in L. longicruris show excellent suitability 

for biorefinery applications, specifically for the production of biohydrogen. Using seaweed 

produced by local seaweed farms in Newfoundland (HoldFast NL), pre-treatments (i.e., 

mechanical, chemical, and inhibitor removal) were explored for optimizing biohydrogen 

yield.3 Gas concentrations were confirmed using Gas Chromatography Thermal 

Conductivity Detector (GC-TCD), and decomposition of carbohydrates present in algae 
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were complete using compost from MUN Botanical Gardens. Additionally to biogas 

production, green extraction and quantification of high-value compounds (i.e., vitamins 

and nutraceuticals) in L. longicruris prior to being used in biogas applications continue to 

be explored using Ultra High Performance Liquid Chromatography Mass Spectrometry 

(UHPLC-MS). Further studies continue to determine which green extraction (i.e., 

ultrasound or microwave) provides greater yield.4 

In this presentation, we show the potential brown seaweeds have in both dermatological 

and energy applications in Newfoundland to encompass biorefinery applications. By using 

highly sensitive analytical techniques, we are able to characterize high-value compounds 

found in both L. longicruris and L. digitata species. Additionally, using the residual L. 

longicruris species, biohydrogen yield can be optimized by a variety of pre-treatment 

techniques. 
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