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CyberColloids: an Irish SME with a
big interest in seaweed

Sarah Hotchkiss

CyberColloids Ltd,
Unit 4A Site 13, Carrigaline Industrial Estate, Carrigaline, County Cork, Ireland. tel: +353-21-4375773

www.cybercolloids.net
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Who are CyberColloids? i

* Anindependent, business driven R&D company

* SME - 8 staff based at the main office and laboratory
in Carrigaline, Co. Cork and 2 staff based in the UK

* Offeracomplete contract research & business
solutions service

* Setupin 2002 to provide outsourcing of every aspect
of the hydrocolloids world

* Today, business led R&D services with a broader focus
on polysaccharide chemistry for food texture and
nutrition

* Provide these services worldwide

* Active participantin EU funded research
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Our interest in seaweeds t@‘””

* We have worked with seaweed derived ingredients
for many years

* Asexperts inthe hydrocolloids world — routinely
working with agar, carrageenan and alginate

* Combined experience spans the entire value chain:
* seaweed biology/ecology
*  raw material supply chains
*  processing
*  plantdesign & commissioning

« food applications research

*  markets and business strategy
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Our commissioned research Q?%M
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Raw materials & processing QL@W

* Building seaweed value chains
* Process efficiency — upgrade of processes and factories
* Plant design & commissioning

* Strategic advice
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Food applications research QL@W

* Technical support for manufacturers and users of hydrocolloids
* New product development/innovation
* Evaluating properties & functionality

* Benchmarking & market positioning
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Seaweed ingredients @@w

* Adding value to edible seaweeds
* Strategicreview for harvesters & cultivators
* New product development and innovation

* Minimally processed & “healthier” ingredients
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* Design & optimisation new processes
* Transfer and demonstration to pilot/industrial scale

* Help with outsourced manufacturing relationships
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Our own research focus
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Through Irish national funding and EU funded FP7
projects we have built a knowledge platform on:

nutritional benefits of edible seaweeds
bioactives from edible seaweeds

different processing approaches

market for seaweed derived functional foods
application in food and drink products

Overall aims to:

maximise the use of the whole biomass
multi-stream processing

improved palatability/inclusion for
ingredient development

These projects received Industry Led funding under the Irish Marine Research

Sub-Programme 3007-2013 and InterTradelreland FUSION programme @ InterTradelreland




Collaborative European research Gl
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Functional fibres for digestive health Q@S

HYFFI Project (2008-2011):

To produce a range of LMW alginates and agars through
controlled depolymerisation

To assess and compare the prebiotic potential of these
substrates with Inulin — the standard industry prebiotic

Evaluating the prebiotic potential *:

Screening - substrates treated with digesta to mimic the
gastric and small intestine environments - to assess
digestion resistance

Batch culture fermentation — to assess fermentibility
through enumeration of key bacterial groups and SCFA
(short chain fatty acid) production

This project received funding from the European Seventh Framework * Ramnani et al 2012
Program managed by REA — Research Executive Agency FP/2007-

2013




Functional fibres for digestive health Qfé

Verification in a 3 stage model gut system that mimicked
the human colon

Followed by a human intervention trial

Prebiotic potential assessed by enumeration of key
bacterial groups and SCFA production

Key findings*:

* Screening identified several candidates with prebiotic
potential

* Increases in SCFA production in vitro & in vivo — evidence
that seaweed derived fibres being fermented

* Only small changes in SCFA production and bacterial
modification seen in vivo

» Evidence of beneficial change to gut function

This project received funding from the European Seventh Framework * Ramnani et al 2012

Program managed by REA — Research Executive Agency FP/2007-




Bioactive phlorotannins (polyphenols) t@ﬁ

SWAFAX Project (2010-2013):

* Investigated the antioxidant and anti-inflammatory
potential of phlorotannin rich extracts from
Ascophyllum nodosum

Key objectives:

* to develop methodologies to produce phlorotannin
rich extracts from Ascophyllum nodosum

* toscreenthese in vitro for potential antioxidant and
anti-inflammatory benefits

* to evaluate the bioavailability of the phlorotannins in
Vivo

* to evaluate antioxidant & anti-inflammatory biological
activity in vivo

This project received funding from the European Seventh Framework
Program managed by REA — Research Executive Agency FP/2007-

2013




Bioactive phlorotannins (polyphenols) Qf/

Key findings in vivo bioavailability study*

* Metabolites detected in urine and plasma of 15/24 -
some metabolism at 0-8hr but most at 8-24hr

 First evidence that seaweed polyphenols are
metabolised in humans

" Key findings in vivo intervention study**

R Dt —;_“'5*"‘-' * No significant changes in any parameters for the study
' population as a whole

* Inasubset of subjects who were obese (n=36/80)

 Significant differences in peroxide levels & reduction in
basal DNA damage

* 28% (nsd) reduction in the inflammatory marker CRP

This project received funding from the European Seventh Framework C
* Corona et al (2016) and Corona et al (2017).
Program managed by REA — Research Executive Agency FP/2007- ( ) ( )

2013 ** Baldrick et al (2018).

COOPERATION



Unlocking the flavour of seaweed Qfé

The TASTE project (2012-2014):

* Aimto develop new healthy flavour ingredients with
potential to replace sodium in foods high in NaCl

* Focussing on 3 commercial viable species:
* Ascophyllum nodosum
* Fucus vesiculosus
* Saccharina latissima

* Using a combination of physical & enzymatic
processing to “unlock” the seaweed matrix

* physical pre-processing

* enzymatic hydrolysis using commercially available
and novel seaweed specific enzymes

This project received funding from the European Seventh Framework

Program managed by REA — Research Executive Agency FP/2007-




Unlocking the flavour of seaweed @‘f/

* Wanted to explore use of whole seaweed
* issues with colour, odour and taste

* non-specificity of commercial enzymes limited the release of taste
enhancing compounds

» proteinrich extracts — better results but not cost attractive - NaCl
extremely cheap ingredient

* Novel enzyme combination successful
» foruse onwhole seaweed
* no odourissues, umami like taste with mouthfeel
* limited sensory evaluation

» definitely a longer-term commercial opportunity

This project received funding from the European Seventh Framework
/ Program managed by REA — Research Executive Agency FP/2007-
2013
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Seaweed biorefinery for added value q;@ﬁ
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SEAREFINERY

The SEAREFINERY project (2015-2018)

Aim to develop eco-friendly processing technologies
to extract and valorise high value-added components
from cultivated seaweed in an integrated biorefinery

Utilising cultivated brown seaweed species -
Saccharina latissima and Alaria esculenta

CyberColloids mainly responsible for:

developing and optimising extraction protocols for
antioxidants and alginate

process scale up

evaluation in different food & cosmetic end
products

[N This project received funding under the first call for Transnational Research Projects within the
4

M® Marine Biotechnology ERA-NET with the Marine Institute of Ireland.
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Narine [nstitute
171 r--.:,.ﬂ wa ,4,'..5 Marine Biotechnology ERA-NET with the Marine Institute of Ireland.




Functionalised seaweed fibres QL@M

Functionalising the alginate in situ

Yield and gelling properties of alginate from Saccharina not
commercially interesting

So — developed processes to promote gelling functionality of alginate in
situ —i.e. without need for extraction

New seaweed fibres for use as texture ingredients (Na alginate
replacers) in food and cosmetic applications

" s I RPN This project received funding under the first call for Transnational Research Projects within the
W 77larine [nstitute proje : _ ;
i a Marine Biotechnology ERA-NET with the Marine Institute of Ireland.
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Potential for application @%‘W

Potential for application in food and personal care products
* Gelling and viscosity allowing for 1:1 replacement of Na alginate
* edible films, restructured foods
* Water binding capacity within range of commercially available fibres

* meat and veggie burgers
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Thank you for listening t@w

For more information about our research activities see
www.cybercolloids.net or contact Ross, Angie or
Sarah®@cybercolloids.net
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