Seaweed industrial collaborations
with BEACON and IBERS
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Dr Jessica Adams, Aberystwyth University

Current position Senior Research Scientist

Background Microbiology
Fermentation science

Principal Interests Biorefining:
- Multiple products using extractions +/or pretreatments
- “Waste” processing by fermentation and anaerobic digestion
Novel enzyme discovery and characterisation
Scaled up processing:

- using BEACON pilot plant to produce “Real world
applicable” data; industrial collaborations



Using biomasss in a maximised system
(biorefinery)
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High value products include: antioxidants, waxes, oils, polymers, dyes

Medium value products include: animal feed, building material, food additives
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Macroalgae polymers as enzyme stabilisers
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Crude fraction — 0.94 mins

Novel phenolic separation techniques
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HPCCC with LC-MS analysis

From Plants to Products
A Network of Integrated Technologies
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SuBBSea outcomes

Source | O Isolates Clones

L' {4 250 anaerobic isolates +30,000 clones for

' | * Majority show enzymic activity for one metagenomic screening
or more enzymes of interest

* 9 with multiple activities sequenced

Ulvan lyases and lipases
detected in library screens

Subsequently have collaborations with Queens University Belfast and University of Akureyri, Iceland to characterise
specific isolates and enzymes further




Processing issues

Need to be low cost and scaleable

* Washing seaweed before processing
e Common in academic studies
* Problematic at scale

* Different drying methods
* Oven
* Freeze, then oven
* Freeze-drying

* Maceration to allow pumping of seaweeds
e Screw-press with and without press aid
 Air dried comparison




University of

Seaweed pre-treatment collaboration /UDDERSFIELD

W'S profressl

SEM images

A-C: L. digitata

D-F Ulva intestinalis-like sp.
A&D: Freeze-dried only

B&E: pre-treated with 1% H,SO,
in an isotonic salt solution

C&F: pre-treated with 1% H,SO,
in a purified water solution.

Ct = cuticula, M = meristoderm,
Cx = cortex

Also have Porphyra umbilicalis
SEM images




A summary of facilities available through
the BEACON project to aid the development
of the circular economy
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Pilot Scale Grass Biorefining in IBERS




GreenSeas Collaborative work Jan-Mar 2019

* Conducting pot trials and a batch anaerobic digestion
study to examine different Ulva preparations for
fertiliser / soil enhancers

GreenSeas
RESOURCES

* Based on previous
method trialling brown
seaweed fertilisers

e Uses software to
determine parameters of
Interest
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Future Investment: Innovation  wenter Aberystwyth .
Aberystwyth Innovation

and Enterprise Campus and Enterprise Campus

£38 Million Investment

“Where industry and academia integrate”

£2.5 million investment in the
area of Biorefining

Increase in Capability through
facilities and equipment

Building began July 2018,
estimated completion date
summer 2020
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Thank you for your time

Any Questions?




