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Then… The Early 
Seaweed Industry

1720s France – soda from kelp
In 1820s, Outer Hebrides 
producing 20,000t of seaweed 
Potential for alginic acid first 
recognized in 1880s by E. C. C.  
Stanford
Revisited in 1920s – potential for 
a ‘cellophane-like’ material
WW1 – major source of potash 
for explosives
WW2 – used in prototype 
fighter-bomber

Seaweed factory operations – Scotland 
(top & middle) and California (bottom)Ref: Woodward, Scottish Seaweed Research Association



Now… OCEANIUM’s Sustainable, Science-
Led Biorefinery Approach 

Fiber & Protein

Purchase sustainably 
sourced seaweed 

Fucoidan & Beta Glucan

Maximizes value of seaweed

Sum of parts > whole

Green chemistry principles



Digestive 
health

Immunity
boosting  

Sustainable 
source of 

dietary fiber 
In development – from 

kelp and ulva



Immune boosting and supports gut 
health/function – increases microbiome 
mass by 50% (small in vivo trial)
Restores, calms and protects for 
skincare use 

First from seaweed
Part of Wageningen University study 
on countering cognitive decline – gut-
brain health



A versatile base ingredient for easy integration and dispersal into 
materials
Offers additional functionality to composites

Water-based 
biodegradable 

ink

Sustainable 
alternative for
solvent-based 

inks

Ink available 
in gold and 

black 

Suitable for 
screen 

printing



Massive progress on trials and claims, with 
more to come

Boosting compositional value and research

Testing and quality control – similar to other 
crops

Certifications

100% traceability

What Do Our 
Customers Look For?

For food applications, TASTE and 
LOOK are key

Verifiable clinical trials and health 
claims

Functionality

Traceability and sustainability 
credentials

Consistent supply

And What Does That 
Mean For Us and Our 

Suppliers?



The Opportunity: Potential to Scale and 
Diversify ResponsiblyGraphical abstract
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Abbreviations
ABTS 2,20-Azino-bis(3-ethylbenzothiazoline-6-

sulphonic acid)

ACE Angiotensin-converting-enzyme
ALT Alanine aminotransferase

AST Aspartate aminotransferase

BWG Body weight gain
CF Crude fiber

CP Crude protein

d.w. Dry weight
DCP Digestible crude protein

DE Digestible extract

DM Dry matter
DNA Deoxyribonucleic acid

DPPH 2,2-Diphenyl-1-picrylhydrazyl

EE Ether extract
FCM Fat corrected milk

FI Feed intake

HaCaT
cells

Spontaneously immortalized human
keratinocyte line

MAAs Microsporyne amino acids

MMP-1 Fibroblast collagenase
NFE Nitrogen free extract

NSP Non-starch polysaccharides

OM Organic matter
SHF Separate enzyme hydrolysis and

fermentation

SNF Solids non fat
SSF Simultaneous saccharification and

fermentation

SWOT Strengths, weaknesses opportunities,
threats

TDN Total digestible nutrient

TS Total soluble
UV Ultraviolet

UVB Ultraviolet B radiation

V Volume
VS Volatile solids

wt Weight

1 Introduction

Seaweeds have traditionally been used for food

applications, as whole sea vegetable or for the

extraction of phycocolloids in the food processing
industry (agars, carrageenan and alginates). Further-

more, they have been used for many centuries as

animal feed ingredient and fertilizers in agriculture
and horticulture (Kraan and Guiry 2006). Seaweeds

are a source of biologically active phytochemicals

including pigments, fatty acids, polysaccharides,
vitamins, minerals, sterols, terpenoids etc. (Domin-

guez 2013), showing biological properties with poten-

tial benefits in a range of diseases such as, control of
hyperlipidemia, thrombosis, tumor, and obesity (Kim

2011). Seaweeds can also be used primarily as
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Ref: Torres et al. 2019. https://doi.org/10.1007/s11157-019-09496-y

Pharmaceuticals/chemicals

Nutraceuticals

Cosmetics

Food

Feed

Fertilisers/biostimulants

Energy

Economic 
value




