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ABSTRACT (massimo 2.000c.)

Almost half of all seafood consumed globally is me&a from aquaculture and this trend is still on
the increase. This could be attributed to consunbexsoming more socially and ecologically
conscious, steering away from seafood sourced uapmroaches that have led to the over-
exploitation of natural populations. In fact, thecrieasing demand for seafood sourced from
aguaculture industries means it is currently treefst growing animal-sourced food industry, and
thus, a major source of all proteins, vitamins amdro-elements required for a balanced human
diet. Despite being the biggest importer of fiseafeod and other aquaculture products seafood
markets in the world, European aquaculture prodadevels lag far behind the rest of the world.
The EAT-BLUE project will implement a multi-directnal and multi-disciplinary approach to
improving and increasing European aquaculture iéesvincluding 1) extensive analysis of the
current state of aquaculture policies and reguiatwithin the EU; 2) optimised composition of the
feed utilised in fish farming with focus on micrgak as the raw material; 3) exploring the use of
probiotics in aquaculture with the aim of incregsimutrient uptake and reduction of disease in the
fish which will increase growth performance of faunfish, reducing the production cost per unit
and improving the well-being of the fish; 4) inttazing and optimising the cultivation of the
common octopus and the greater amberjack as nax@letl species, and finally; 5) safeguarding
and strengthening sustainable seafood productiamugihh market-driven and consumer-responsive
activities.EAT-BLUE will place emphasis on disseation activities, the exploitation of the results,
and training of industry professionals, to ensunat tthe state-of-the-art research is readily
applicable to the day-to-day running of commeraiaculture facilities.

KEYWORD, Fisheries science, Seafood economy,Bioprocessicgntéogies (industrial processes
relying on biological agents to drive the procdssgatalysis, fermentation, Nutrition, Dietetics
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1. Aquaculture is the most promising investment and fo r a sustainable future of blue-revolution

economy can generate benefits in local development based on circular economy by creating
innovative solutions for "aquaculture" of various s pecies of seafood. The development of
aquaculture indirectly works in favor to the fish repopulation of the sea, and therefore

aquaculture improvement represent a great challeng e of eco-economic development of
European food production.

2. Outlook: In today's world almost half of seafood co mes from aquaculture, this trend is increasing
the fish market, but also has to do with the conser  vation of species at risk of extinction caused
by the super-exploitation of the capture of fish in the sea. Today with backwater fishing yields of
capture and the growing demand for aquatic products , consumer expectations are very high for
the development of aquaculture. Therefore, the proj  ect initially proposed by EGOCREANET,
intends to contribute to increase the global produc tion of fish food grown in fresh water or sea
water, so that the European aquaculture can continu e to strengthen its role in helping to sustain
human health through a sustainable food supply high quality nutritional. So it will be decisive
the commitment to develop eco-economy criteria to a ssert sustainability of new solutions for the
aquaculture oriented to improve the safety and nutr itional properties of seafood appropriately to
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various fish species. One of the main objective of the project will be to improve and nutraceutical
and probiotics properties of fish feed in order to ensure the health of both, human nutrition and
for fish needs and their welfare.

3. Another important objective is to find innovative w ays to expand aquaculture in the sea,
particularly where the possibility of catching fish is low and steadily decreasing as in the
Mediterranean.

4. The project entitled "EAT AQUA-FISH and THINK BLUEc onomy" wants to compete in the global
challenge of both nutritional and environmental asp ects of aquaculture products, to develop
innovative solutions to diversify mariculture prod ucts, to enhance sustainable and safe
European aquaculture. This since the production of seafood will have become almost double
over the next decade, therefore the project's activ  ities will work to meet the increasing
healthiness of seafood and to meet the growing dema  nd of the world market. The project "EAT-
BLUE want to develop the great potential of Europea  n aquaculture seafood, to contribute to food
security, and meet the needs of nutrition as part o f a sustainable and inclusive economic growth
of the Blue Economy. In this way, the projectis or  iented to give an important contribution to the
European challenge that aims to find ways to rethin k aquaculture projects going over the
contemporary state of the art , and to design new p  roducts and processes in order to meet the
sustainability human nutrition and its growth throu gh eco-economy in favor of a continued long-
term innovation.

5. Asamatter of fact aquaculture is currently the a  nimal food industry's fastest growing
production, and is in fact a growing source of prot ein, vitamins and micro elements for an
excellent way to improve human nutrition.

6. Thus the future of seafood, production and industri al processing, will contribute substantially in
a way that aquaculture and marine-culture, both wil | continue to strengthen its role in helping to
sustain human health and the supply sustainable foo d.

. Decisive in this context will be:
a) the development of eco-economy criteria for sust ~ ainable solutions to improve the dietary
properties of the security seafood suitable for dif ferent fish species and, b) develop better and

new products for the safety of seafood through the innovation of the composition of the feed for
fish in order to improve the probiotic and nutraceu tical properties of the fish to ensure both the
nutritional and wellness needs of both animals and man 's.

Excellence

1.10bjectives

Aquaculture remains the most promising sector ler sustainable growth of the ‘blue-economy’
phenomena. It emphasises the implementation ofr@lar economy by creating innovative
solutions for aqua- and mariculture-based actwitithe development and optimization of such
industries indirectly benefits our natural ecosysteby allowing natural populations of fish and
other aquatic species to repopulate.

Almost half of all seafood consumed globally is eed from aquaculture industriés-ISBN 978-
92-5-108276-8 (PDF) © FAO, 2014and this trend is still on the increase. Thislddae attributed to
consumers becoming more socially and ecologicalhscious, steering away from seafood sourced
using approaches that have led to the over-explmiteof natural populatulations. In fact, the
increasing demand for seafood sourced from aquaeuihdustries means it is currently the fastest
growing animal-sourced food industffISH TO 2030WORLD BANK REPORT NUMBER 83177-
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GLB ), and thus, a major source of all proteins, vitar@nd micro-elements required for a balanced
human diet.

Fish and other aquatic animals have amongst thedmesgy conversion rates with low carbon
dioxide emissions, especially in comparison to lamdmals. Therefore, aquaculture can be
considered a more sustainable method to supplyeeer-increasing demand for protein ensuring
food security for the growing global population. Keep up with demand, aquaculture production
should therefore increase from 60 to 120 millionstan 2030( FAO Expert Paper 201Z2ow to
Feed the World in 2050 This will require continued access to raw mater{ancluding fish feed) in

an eco-economically sustainable manner, guaramgtesiogically-friendly sources of nutritious
and safe seafood from aquaculture. This includess#darch for alternative sources of marine fish
meal and fish oil, particularly to ensure that #eafood consumed by humans includes sufficient
levels of long chain omega-3 fatty acids such a8 &#l DHA essential for human health.

Led by EGOCREANET, the EAT-BLUE project is the umjf of 22 European institutions
motivated to optimise European aqua- and maricellindustries to increase their contribution to
the growing “blue economy” by implementing sustaéleannovative approaches. The fundamental
approaches set forth by EAT-BLUE to achieve thislgaclude: 1) development of innovative
methods to prepare functional fish-feed from specificroalgae; 2) supplementation of fish diets
with probiotics to improve the fish-welfare; 3) tieg both the new feed composition and probiotic
supplementation for some species of farmed fisheX¥pand aquaculture to new species, increasing
diversity of farmed species thus improving the fatsustainability of seafood production in a
progressive eco-technological context; 5) find watove ways of expanding mariculture in our
oceans/seas, and finally; 6) emphasis on analybmgesulting data in order to increase consumer
awareness on food quality, safety and its tracighbibking account the importance of consumer
perception to safeguard and strengthen sustain@ibleyation of seafood production through both
market-driven and consumer-responsive approaches.

-->Classifying seafood aquaculture

Seafood is any form of sealife regarded as food by humans. It prominently includes fish, shellfish,
and roe. Shellfish include various species of molluscs, crustaceans, and echinoderms.

See as reference https://en.wikipedia.org/wiki/Seafood

Aquaculture is very diverse, but operations cabroadly grouped by the following characteristics:

A) - By water type

This is mainly a distinction between marine andglirgater aquaculture. Marine aquaculture can also ta
place in brackish waters, where sea and freshwatiersas well as on land (e.g. in tanks).

B) - By species type

Species can be classified as ‘finfish’ (such asealor carp), shellfish (which includes bivalvas;ts as
mussels,and crustaceans, such as prawns) or fdaotsas seaweed or watercress).

C)- By intensity

In a semi-intensive system, managers supplemeatat&ources of feed.While In intensive aquaculture
managers supply the cultured species with all fleeid. No feed is provided in extensive aquaculasréeed
comes from the natural environment.

D)- By water flow
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In a closed system, such as a tank or enclosed p@tdr is contained and may be tightly controhed
recirculated. In an open system, such as a seaocatellfish raft, water from the natural enviramhflows
freely through the farm. In a semi-closed systammeswater is exchanged between an enclosed sitéhand
natural environment.

As a reference see
:http://ec.europa.eu/environment/integration/red@amwsalert/pdf/sustainable _aquaculture FB11

en.pdf

1.2 Relation to the work programme

The EAT-BLUE project aims to address the pointsediin the topic of “Innovative sustainable
solutions for imporving the safety and dietary s of seafood”. Moreover, it proposes
solutions for two main EU strategies:

1. Encouraging “Blue” economy approaches!Blue Growth” is the long-term strategy to
support sustainable growth in the marine and nmaeitsectors, including aquaculture, by
maximising business creation.

2. Fisheries and aquaculture EU Common Fisheries Poljc (CFP). This policy
promotes a sustainable growth of fisheries and @aduae in Europe which improves
food security and quality for all European citizeéhsough the smart management of
fisheries, the diversification and profitability tife aquaculture sector, and the marketing
of high quality and safe seafood products.

The EAT-BLUE project aims to take into account fiséure of aquaculture envisioned by the

European Commission by implementing achievablegyaatl sound methodologies using the broad
range of expertises of the EAT-BLUE consortium. &hen the issues highlighted by the BG-08-
2017 call, the following statements will be takatoicareful consideration:

a) generate new scientific and social knowledgeg@dieyond the state-of-the-art to share
new findings, provide new commercial solutions fioproving the socio-economic and

environmental sustainability of the seafood promurctand processing industry in the

regions where the activities take place;

b) making fish farming more sustainable through gheduction of new species of seafood
to address the need for food security for a grovingnan population;

c) ensuring that food security and sustainablecseaproduction will increase the long-term
profitability of the EU through the use of specifiicroalgae and/or insects as fish feed,;

d) increasing consumer awareness of food quality safety, as well as animal welfare in

order to increase the availability of healthierfesaand high quality seafood, improving
consumer diet and health;
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e) the project will include TRL5 to TRL7 technologgadiness levels for improved fish-
meal and fry-feed production, as well as prototgpd pilot activities for new products and
aquaculture processes (including new fish spetietgst pre-commercial viability;

f) develop innovative ideas to use probiotics a&sanly supplement to enhance the nutritional
value of aquaculture products;

g) address traceability, authentication and cedifon of EU seafood products and labelling
quality;

h) improve the professional skills and competencgshose working to improve EU
aquaculture keeping in mind all the points above;

1) finally, a disseminattion and exploitation plawnll be developed and implemented to
transparency of the research carried out during dberse of the project, supporting
opportunities for growth, diversification and jokeation for the sector in general and SMEs
in particular.

1.3 Concept and methodology, quality of the coordinatin and support
measures

The overall level of wild-caught fish is in declingarticularly in the Mediterranean Basin. This has
also coincided with an enormous growth in the nundferoducts produced through aquaculture
on a global scale. With Europe containing soménefrhost important seafood markets in the world,
its aquaculture production levels lag far behind tbst of the world. Therefore, to cope with the
demand, the European Union is by far the worlds’ lggest importer of fish, seafood and other
aquaculture products. EAT-BLUE will push to increake competitiveness of EU partners and
stakeholders in global aquaculture market.

Analysis of the approaches used and data gendvgtptevious EU-funded projects in this field as
well as extensive knowledge of the current statagqfaculture industries, with emphasis on the
guality and nutritional value of the final produutill form the foundation from which the project
will grow looking to all possible diffuson and epghtion of knowedge and know how:

See the followingynthesised notes about the State of the art in EU-Aquaculture

Sinopsis FP6 : http://cordis.europa.eu/food/do@320699 en.pdf

FP7-Projects 2007/2010 : https://ec.europa.eulreistioeconomy/pdf/marine_sme_2011 v4.pdf
Focus on EU Aquaculture 2014-15 :
http://ec.europa.eu/fisheries/documentation/putibtoa/h2020-2014-2015-focus-on-aquaculture_en.pdf
Recent EU Projects :

ARRAINA :feed-ingredients:

http://arraina.eu/images/ARRAINA/Media_Center/ARRIN 1st_Technical _Booklet web.pdf
AQUAEXCEL.: http://presse.inra.fr/len/Resources/Piedsases/Aquaexcel2020-New-Project-to-Facilitate-
Transnational-Access-to-Leading-European-AquacedResearch-Facilities

PRIMEFISH :http://cordis.europa.eu/project/rcn/1933en.html

-http://www. primefish.eu/sites/default/files/PRIMEH_D7%202_Communication%20Plan.pdf
EC-SAFESEAFOOD : http://www.ecsafeseafood.eu/
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PROTE INSECT http://www.proteinsect.eu/

The fundamental objectives of EAT-BLUE will addreksowledge gaps that are limiting the
sustainable growth of European aqua- and mariaultindustries. The project will use a
multidisciplinary approach by including partnergtwa wide range of expertises that will not only
increase the quantity of the seafood produced lsat the quality of the final product. This will
contribute to the overall nutritional value of teeafood accessible to socially and ecologically
conscious consumers. This will be achieved by:

a) fostering relationships with players in the amtre industry with focus on SME,
pushing for innovative thinking;

b) increasing our understanding of the effectsgpfagulture on the environment ande
versa, complemented by the management of the issuesifiddnwhich will increase our
knowledge of the eco-sustainable development df-fasm production processes, also
taking into account the effects of climate changequaculture;

c) implementing innovative and optimal breedingt@ais and genetic selection studies
ensuring the nutritional value of the fish as veslltheir welfare;

d) improving our knowledge of fish metabolism, ploysgy and intestinal microflora in
order to develop new fish diets using innovativempositions of feed including the
integration of microalgae for herbivorous fish, ansects and worms for carnivorous fish;

e) analysing the nutritional composition of potahtiew feed ingredients identified for fish
meal and fry-feed,;

f) developing functional probiotics/pre-biotics/rateutical properties in the fish feed to
improve the welfare of the farmed fish as wellths nutritional value of the seafood
consumed by humans;

g) promoting the improvement in the veterinary cafdarmed fish which directly affects
the quality of the fish consumed by humans;

h) diversifying the number of farmed species, beigig with the development of pilot-scale
farming of Octopus Vulgaris and the Greater Amhja

i) exploring new eco-friendly technologies for fne@ster and seawater aquaculture
practises;

j) promoting consumer perception and awarenes®wfspecies of fish introduced into the
market, emphasing their potential nutritional value

K) continuing to improve consumer consciousnessrder to dissuade unsustainable super-
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exploitation of fish in our oceans and seas;

[) advocating for entrepreneurship and innovatmmiprove “blue growth” and job creation
in the sector,

m) disseminating research results to the wideripublpromote awareness of the potential
of aquaculture in Europe.

Specific details of experimental methodology arscdéed in the individual Work Packages in
Section 3.1.

Regarding the coordination of the EAT-BLUE projeatpottom-up management method will be
implemented. This strategy will strengthen the grattips within the EAT-BLUE project. A bottom-
up approach is radically different to the tradiabmop-down approach where the direction of the
project is determined by a dominant coordinatostdad, the bottom-up approach will require all
partners to be proactive in every decision madaiwithe project. This will allow every partner to
communicate the methods they wish to implementctueae their WP tasks and milestones. A
bottom-up approach will allow all partners to suggpeach other during the conceptualisation,
implementation, and analysing phases of the profectthermore the EAT BLUE project will
support gender equal access to management armlrges and technical strategies
developed/applied aiming to increase women empoert in aquaculture programs, inclusion and
benefits.

2. Impact

2.1. Expected impacts

The EAT-BLUE project hopes to improve on currenbwiedge of all steps involved in bringing
seafood products to market; from fundamental rebean fish breeding/farming to improved
knowledge of seafood consumerism.

Policy-makers will be either directly or indirectigvolved in the design stage of all experiments
planned in the project. This will ensure that tlxpexted results and protocols will not face any
major hurdles for commercial implementation.

The project aims to improve the composition of fisad which will affect the nutritional value of
the final fish product for consumption. One of ttrtical challenges is ensuring that the feed
contains high levels of poly-unsaturated fatty adifUFA) eicosapentaenoic acid (EPA; 20:5n-3)
and docosahexaenoic acid (DHA; 22:6n-3), collodypikhown as omega-3 PUFAs, at a low cost.
Omega-3 PUFAs are important in human nutrition wibalth benefits such as reduced
cardiovascular morbidity and mortality, reduced reg premature births and improved cognitive
and behavioural development of the foetus, as a®lbenefiting patients with atherosclerosis,
hypertension, and neurological and neuropsychiatiseases (Yashodhaet al., 2009). One
solution is to use microalgae as a source for fiegddl as some species of microalgae are able to
produce omega-3 PUFAs in high proportions of thal tatty acid content (Rebolloso-Fuengtsl.
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2001). Furthermore, the improved fish feed wilballfor lower production costs, thus, increasing
the sustainability of aquaculture. microalgae soaxploited for its colouring capabilities such as
the carotenoid astaxanthin which can pigment prawasnon and ornamental fish with a reddish
colour. The market for this colourant alone wasnestied at $200 million in 2004 costing around
$2,500/kg (Spolaoret al., 2006). UnlikeB-carotene, the synthetic form of astaxanthin owemtslvs
the natural form in the market due to its high pn costs (Milledge, 2011).

Increasing global temperatures can be largelybatied to elevated GQSolomonet al., 2009).
Theoretically, microalgae are capable of utilising to 9% of the incoming solar irradiance
producing 280 tonnes of dry biomass‘hgear' whilst sequestering roughly 513 tonnes of ,CO
(Bilanovic et al., 2009). Implementing microalgal cultivation foretiprocurement of raw material
for fish feed means that aquaculture will indirgdtl be an active participant in the global effads
reduce atmospheric GOevels. ENEL Green Power is an Italian companyt thas shown
preliminary interest to work as a stakeholder toycaut the pilot-scale cultivation of microalgae
for the purpose of extracting and refining algahMath high content of omega-3 PUFAs.

Although the use of microalgal-derived fish feedl wuffice for omni- and herbivorous fish, it
might not be sufficient for carnivorous fish. Curtlg, most fish and fry feed is sources from fish-
waste that can contain high levels of chemical ammants such as mercury (See as reference :
http://seafood.edf.org/common-questions-about-goimants-seafooil

The potential use of microalgae and protein froseats will ensure a clean source of feed that
subsequently means a healthier and safer finapfistiuct.

Disease in aquaculture remains a prevalent issysee as reference :
http://www.agriskmanagementforum.org/content/disgasnagement-aquacultureee tipology of
fish diseases inhttp://www.eurl-fish.eu)

The issue of disease in aquaculture will be addreby the EAT-BLUE project by the inclusion of
probiotics in the fish diet to minimise disease amakimise nutritional uptake from the fish feed.
Probiotics are microbial supplements that posiivaffects the microbiota of the fish gut which
enhances the nutritional uptake from fish feed &l as supports the functionality of the fish
immune system. Thus far, very little research hesnbcarried out on probiotics in fish farming,
with most of the research being limited to the w$dactic acid bacteria which have shown
environmental benefits (Ptobiotics Fish-feedSSN (Online): 2320-9585, available in
http://www.alliedacademies.org/articles/charactgran-and-evaluation-of-probiotic-fish-feed. pdf

EAT-BLUE will utilise novel marine bacterial stranvhich have been shown to have a positive
impacts on survival rates of various aquatic speareluding, shrimps, sea urchins, abalones,
oysters and seabass under laboratory conditiongikgothat the application of prebiotics and
supplementary enzymes in fish feed is now gradug#mning importance in commercial
aquaculture practices ( Supplementation of Probiotics in fish feed, avdéabin
https://www.researchgate.net/publication/235983@®plementation_of prebiotics_in_fish_feed
A_review)
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The new generation of probiotics utilized in EALWE project will permit to to avoid the addition
of antibiotics in aquaculture for safer seafodthis result will be measured as a decrease of 30%
of fish mortality. Furthermore the expectationl e to get an measurable improvement of the
immune state and the general health and well-fgefrAquaculture fish and also to obtain a best
nutritional values and a better seafood quality esrequested by the REGULATION (EC) No
1831/2003 OF THE EUROPEAN PARLIAMENT AND OF THE COICIL of 22 September 2003
on additives for use in animal nutrition.

Designing and testing new functional fish probistwill be achieved by supplementing it to the
everyday diets of established farmed fish includaginon, sea bass and sea bream, in operational
farming systems. Increased efficiency of nutrieptalle and reduction of disease in the fish will
increase growth performance of farmed fish, redydhe production cost per unit. Furthermore,
probiotic microorganisms dispersed in water will & the general hygiene of the in aquaculture
practices of fish farms. (Use of Probiotics in aquaculture , available in
https://www.ncbi.nim.nih.gov/pmc/articles/PMC36717Q. Finally, the resulting data from the
probiotics experiments will be provide importanfioirmation for fundamental fish research as well
as contribute to EU food safety standards and|k@ms.

All EAT-BLUE partners will work together to promotle successful addition of new aquaculture
products on the market by removing production botttks for emerging species such as the
common octopus and the greater amberjack by copgreith previous EU-financed projects
such as ‘Diversify’ kittp://www.diversifyfish.eu/species.html

The common octopusOg¢topus vulgaris geographical distribution All the Mediterranean and the
Black Sea to the Atlantic over the eastern temperate.) is a favourable candidate for aquaculture due
to its short life-cycle and fast growth. Researels khown that it has a quick adaptation to captive
conditions, with its feed efficiency and reproduetirates remaining high. The project aims to
realize breeding of the Octopus vulgaris in capigtiarting from the reproduction and to promote
the rearing of the larval stages, the growth o&piles until to the adult stage. This in order t@ken
Octopus vulgaris a new profitable species for agltaee industry combining the high demand of
new species with a sustainable aquaculstaeting fromthe exploitation of the results of Previous
Projects see irhttps://www.was.org/EasOnline/Mobile/Paper.aspx2iEb)

Octopus has a high nutritional value and and a mghketprice. It is well known for its low prices
and for delicious tender texture and as very natré food. It is a good - high source of essential
nutrients(12 different vitamins and minerals) laigood protein source and low in fat . (see:
http://healthyeating.sfgate.com/nutrients-octop@8&3html)

The greater amberjacl&driola dumerili) is a pelagic fish that can reach over 50 kg whely
mature (see http://marinebio.org/species.asp?id=46d he fast natural growth rate and the speed
reproduction cycle of greater amberjack makes ih@n excellent candidate for aquaculture when
compared to other popular species such as sea kmsd sea bream (see:
http://www.diversifyfish.eu/greater-amberjack-sédumerili.html).

The high quality meat from the amberjack and itghhimarket price has led to the increase in
demand by the fisheries industry and, thereforgreatly depleting the natural population of these
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fish. (See :
http://www.diversifyfish.eu/uploads/1/4/2/0/14206280140403 aquaculture_europe_vol_39)pdf

The presence of this species on the market receiveakitive response from consumers, and the
sheer size reached by this species in little nuaa & year of breeding means that the meat could be
easily cut into user-friendly sizes and shapeseesing its marketability. Increasing the number of
greater amberjack reared in aquaculture faciltivdsnot only provide new sources of income for
the industry players, but this will also eleviategsure from naturally occurring populations of
greater amberjack.

The choices of the common octopus and greater gackeais viable new aquaculture species was
discussed intensely by all members of the EAT-BLtdAsortium, and a strong socio-economic
component beyond the biological and practical athgas were identified. Furthermore, the
inclusion of Partner 22 (Aquaculture-Lampedusa) wasonly motivated by their expertises, but
also by their locality. The island of Lampedusgaént-of-entry for many economic migrants and
refugees, particularly from Africa where food setyuris a constant and serious key issue
(eradication of extreme poverty and hunger remthesnumber one UN Millenium Development
Goals).In a world where a growing ammount of people, nlivin the poor countries , continue to suffer
from chronic malnourishment and where the globgypation is expected to grow to reach about 9duilli
people by 2050 the EAT-BLUE must contribute to tibe huge challenge of fast diversify the acquaicel

for feeding our planet while safeguarding its naftwesources for future generations. ( E-ISBN 92&9
108276-8 (PDF) © FAO, 2014)

The farming of the novel species will be carried iouoff-shore cages that place the farmed fish in
direct contact with the natural marine environmdite EAT-BLUE consortium is fully aware of
the implications of such mariculture methods anganteance will be placed on the analysis and
review of the protocols implemented. Infectiousedse is a serious threat to both the farmed fish
species and the natural aquatic species livingpenvicinity of the fish farm. Therefore, the choice
to focus on the common octopus and greater amikerjas made based on the careful analysis and
evaluation of completed and/or on-going Europeartiéd initiatives/projects

The previous funded projects demonstrate thabtaim a succes reproduction of those new species
of aquaculture with no significant seafood dissask will be possible within an appropriate low
culture density and a good water quality and anr@pmted range of temperatures, those
conditions are very important in order to promlot& stress and mortality

EAT-BLUE will be able to build on the experiencedaresults obtained from previous funded
projects such as those previouspthesised the State of the art in EU-Aquacultute. particular in
relation to the Pilot-scale farming of novel spscike choice of the production of new species in
Aquaculture has highlighted the need to mitigate ttisk- profile and the failure, starting from
projects and partners of national and Europearepi®jalready financed, but still lack a complete
success. This in order to enhance skills and cgpatihe management and development that are
useful to go beyond the knowledge and know-howaalyeacquired in this area of diversification of
aquaculture in Europe. The sustainable and innmvagiroduction of nutricious and healthy
products of aquaculture, surely will require theedsification of species available on the market.

This will be the reason for investigate on theeptil value of implementing in the EU-market the
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introduction of two new aquaculture species, Ocsopulgaris and Seriola dumerili (Greater
Amberjack) Furthermore the inclusion of new sgecof EU-aquacultura aim to eleviate
pressures on the capture of wild fish populationsaso to get an important impact on the
decreasing our dependency of these imported preduct

EAT-BLUE will hope to improve the current protocasd practices used in large-scale offshore
mariculture industries, minimising the effect o tlocal environment. This result can be enriched
by following the principles of co-cultured multglspecies in their environment through an
Integrated multi-trophic aquaculture (IMTA) . Inctathe idea is to create an healthy marine
ecosystem, able to focus on the environment reaned (biomitigation), and to economic
stability (improved output, lower cost, product @lisification and risk reduction) and to social
acceptability (better management practices). Terdify aquaculture from a traditional seafood
production business into an IMTA system, to betitederstand the conditions that EATBLUE will
promote for improving the development at a comnaéissale of IMTA in Europe.

See http://www.int-res.com/articles/aei2016/8/q00Bppdf

Furthermore a fundamental goal of the EAT-BLUE pobjis to guarantee that the different actors
involved in the seafood value chain systems (eegresentatives of the industry supply chains,
consumers, NGOs, EU- and Regional administratietts) participate in the conceptual stages of
the project to ensure that the results of the ptdjetheir needs and requirements.

EAT-BLUE will provide on-site and online trainingparses as part of its dissemination efforts to
promote skills that will emphasise the importandeirmovation in the European aquaculture
industry, and ensure a well-rounded, multi-facetesv generation of players in the aquaculture
industry.

Increasing our understanding of consumer perceptitrallow for the creation of better consumer
awareness. Extensive dissemination and outreashtiast will provide vital information regarding
the benefits of farmed seafoods and how to choaaéty fish to ensure traceability and safety to
ensure improved practices throughout the valuerchaiwell as promoting the contribution of fish
to global food security issues. The project hopesniprove the competitiveness of European
aquaculture products on a global scale.

2.2. Measures to maximise impact
2.2.1. Dissemination and exploitation of results

The dissemination and exploitation of results avéal tool for the success of EAT-BLUE. The use
of online tools such as a website, newsletters,atide blogs and vlogs will involve the general
public in all phases of the project. The projecintgato ensure that the motivation behind each
approach is understood by all players of the sehf@ue chain (representatives of the industry
supply chains, consumers, NGOs, EU- and Regiomalrastrations, general public), and feedback
from all parties be taken into account. This wdtablish a rapport with all players so that whea th
novel feed and seafood species are commercialibeg, understand the development process
behind their place in the market.
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Awareness of issues related to biodiversity, clenahd environmental change with relation to
aquaculture will be achieved in the form of usesrfdly websites and leaflets. Additional

awareness of the positive effects of aquaculturdé b@ focused on local communities directly

affected by the presence of aquaculture in the.aré&és can be achieved via open-days at
aguaculture facitilities, holding talks at locahsols and at public offices.

EAT-BLUE will provide on-site and “online trainingourses” as part of its dissemination efforts to
promote skills that will emphasise the importandeirmovation in the European aquaculture
industry. The workshops will be available to allopke; from aquaculture specialists to policy-
makers and the general public. The content of tbhekshops will range from highlighting the

importance of innovation in aquaculture and how hsuienovations can aid in diminishing

overfishing and improve waste management from agtuae industries, and contribute to

decelerating climate and environmental change. WwgRs discussing aspects of traceability,
authentication and certification of EU seafood pidd, and labelling will also be organised.
Gender-specific issues in the aquaculture indwgiliyoe highlighted in all workshops

The on line course of will think as an invesiringhe goal to increase the capacity of women to
engage in all aspects of new aquaculture systeamnaéogy . The achievement of the women’s
empowerment it is important to get a deep impactsocial and employment advancement of the
Blue Economy strategy.

Practical workshops will also be organised to allivparticipants to understand the work carried
out by members of the aquaculture industry. Alltipgrants should leave these workshops with a
multidisciplinary understanding of fish-farming appches and issues.

The workshops will be held by partners EGO and IBER and INVE and which all have
expertise in unique fields. Each workshop will havenaximum of 20 participants to allow for
hands-on training of each participant

A special summer school will be organised aimingingorive the professional skills and
management competences for young EU entrepenewsliaas from young graduates in any field
that wish to join the aquaculture industry. The swanschool will be organised in 2017 in Livorno,
Italy (Villa Celestina, Pineta Marradi Castigliofiog, and we anticipate roughly 30 participants

Dissemination of EAT BLUE research results to sieeentific community will be carried out by
publications in high-impact on scientific journalds ELSEVIER and other on line rewiews
‘https://www.elsevier.com/journals/aquaculture/08486/open-access-options.Where possible, the
articles will be available via open-access in ortterpromote an increased application of the
findings that can lead to greater impact on aquamilgrowth and development eg: World
Aquaculture Society :https://www.was.org/View/Open-Access-Publishingfie-Journal-of-the-
World-Aquaculture-Society.aspx

claleejaaeeceaceceaceeceeecececeaeceeceeeceeeieiele)
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2.2.2. Communication activities

Communication and promotion of the EAT-BLUE projéotings will be carried out in the form of
a website, newsletters, and active blogs and viagsyell as open-days at aquaculture facitilities,
holding talks at local schools and at public office

The scientific community will be made aware of gh@ject findings via high-impact scientific
journals such as, and all articles will be opereasc The active participation of all EAT-BLUE
partners at interational conferences via posteroaaldpresentaitons will be encouraged.

“Fisheries and Aquaculture Journal” , an open ax@eEer reviewegburnal with the central theme
of fish biology.ee http://www.omicsonline.com/opaceess/fisheries-and-aquaculture-journal.php

“The Fish Site” , Sustainable aguaculture magazht&://www.thefishsite.com/

Pesci In Rete ( Aguaculture on line magazine fahdn) ; http://www.pesceinrete.com/

Constant and clear ommunication with all vital @esyof the seafood value chain will allow for the
whole aquaculture industry to be up-to-date with findings of the experiments being carried out
by EAT-BLUE. Interactive tools such as blogs, viogad online forums will ensure that
information and advice is easily and quickly avaldga Such platforms will promote external
partnering, networking and collaboration, allowimglustry professionals and young graduates to
implement and exploit the results as soon as ples<itare will be taken to protect any intellectual

property .

Exploring the role of intellectual property rights

As Intellectual property (IP) of the EAT BLUE preajemeans : information, ideas, inventions, new
fish varieties, innovations, prototipes, desigmgw how and any other matter or thing whatsoever
that belong to a creation of the partnership @&ty made by the project Consortium. All these
activities will be considered of legal protectionthe subject of legal rights, as granted by meailio
and European laws and which may include the folhgwiems: patents but also information which
has been communicated in such a way as to giveaiaeluty of confidentiality in order to prevent
individual or collective entrepreneurship belonginghe project EAT-BLUE. Furthermore the EAT
BLUE Consortium will protect the strategic managat including this in IPRs as a key
determinant of success in aquaculture developmmmoged by the project . Each partner of the
Consortium will agree to sign a disclosure agregmbat assure the strategic management will be
protected as an IPs asset in relation to the fafigwissues: (i) conceiving new ideas and
transforming these into marketable products andices;(ii) successfully marketing sea-food
products and services efficiently and cost effatyiyiii) gaining, maintaining and sustaining their
competitive advantage in markets,whether theséasag, national, regional or international.
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3. Implementation

3.1. Work plan — Work Packages and deliverables

WP1. Going beyond aquaculture development.

Leader EGOCREANET . egocreanet2016@gmail.com Dr. Paolo Manzelli ,
egocreanet2016@gmail.comng. Traversi Marcello Resp. Business Plan
traversimarcello@gmail.com, Dr.Andrea Fusari Aquaculture Expert : a.fusari@tiscali.it.

Partners: NOFIMA https://nofima.no/en/: Dr. katerin a.Kousoulaki@nofima.no, Norvege 2)
University of Akureyri (UNAK), www.unak.is , Iceland , Rannveig Bjérnsdottir,
rannveig@unak.is, 3) University of Belgrade . FadAgriculture . www.agrif.bg.ac.rs , Serbia ,
Dr. Zoran  Markovic zoranmm@agrif.bg.ac.rs, 4) Fundacion CSIC, www.csic.es, Spain,
Angel F. Gonzélez, <afg@iim.csic.es>

WP1 will focus on the policy and social aspect loé tEuropean aquaculture sector. Extensive
analysis of the current state of policies withia 88U will allow for the identification of weak spot
that may hamper the advancement of aquacultureiiope. The work package will concentrate on
regional policies affecting all aspects of aquaaelt The involvement of farmers, fishermen,
consumers, public authorities and society-at-langié be the key to ensuring the needs of all
players in the field are met.

Policies for the inclusion of novel fish feed aslives novel species of seafood from aquaculture
will be a key aim for this work package. The nofe#d and farmed seafood must meet all EU
regulations and standards ensuring the welfareeogéafood as well as the well-being and safety of
the consumer.

WP1 will also provide guidance for all experimentinning and execution carried out in all other
work packages guaranteeing that all innovativevdigts truly respond to the societal and
environmental challenges set forth by the EU “Blaedbnomy growth strategies.

Stakeholter interactive engagement will rangedfadl stakeholder aiming to empowrement of the
project know how. This goal will be obtained thgh invitations to take part in a dialogue ,and
panel discussions with EU governamental and otloergovernamental actors and aquaculture
associations as FEAP (*) Such initiatives will bgical for developing processes that can underpin
the inclusion of stakeholder’s knowledge to pgvate at international meetings organized by the
WP on dissemination and exploitation on the issusgarding safety and innovation in aquaculture
in order to ensuring more accountable, transpaedtinformed policy making of future European
and global seafood development .(*) EGOCREANET &dsendly relationship with the current
President of the FEAP, dr. Marco Gilmozzi).

WP2. Novel sources of nutrition : selected microalge and other valuable raw materials.

Leader . Instituto Portugués do Mar e da AtmosfergIPMA), www.ipma.pt, Portugal,
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Dr. Alexandra Silva : amsilva@ipma.pt, Catarina Churro , catarina.churro@ipma.pt

Partners: 1) Teregroup srl, www.teregroup.net, Itay (SMS), General Coordinator,
<michael.magri@teregroup.net> http://www.teregroupnet/, 2) DOMMRS -Marine Res.
Station Ltd; http://www.dommrc.com/staff-profiles.html, Ireland, “Scientific coordinator”
: Dr. Julie Maguire <julie.maguire@dommrc.com> and Fiona Moejes
<fionamoejes@hotmail.com>

An optimised composition of the feed utilised irhffarming is essential to producing high quality
seafood products. However, fish feed representgrafisant proportion of the production costs in
aquaculture which can lead to the farmers ‘cuttngners’ and using low-cost low-quality feed.
WP2 aims to develop novel sources of raw mateoiafiéh feed, with focus on microalgae. One of
the critical challenges is ensuring that the feedtains high levels of poly-unsaturated fatty acids
(PUFA) eicosapentaenoic acid (EPA; 20:5n-3) andodabkexaenoic acid (DHA; 22:6n-3),
colloquially known as omega-3 PUFASs, at a low c@ste solution is to use microalgae as a source
for fish feed. Some species of microalgae are tbfgoduce omega-3 PUFASs in high proportions
of the total fatty acid content (Rebolloso-Fuergeal. 2001). By working closely with WP1, this
work package hopes to identify suitable microalgatdidates for feed and assist in ensuring that
they are authorised for use by the EU. Thus fa, Bl has authorised the use of oil from the
microalgaeSchizochytrium sp. as an alternative source of essential fatty agde Regulation (EC)
No. 258/97 of the European Parliament and of thenCib repealing Decisions 2003/427 / EC and
2009/778 | EC).

Although the use of microalgal-derived fish feedlwie suffice for omni- and herbivorous fish,
probably it might not be sufficient for carnivorotish. Currently, most canivorous fish and fry
feed is sources from fish-waste that can contagh Hevels of chemical contaminants such as
mercury (see: https://en.wikipedia.org/wiki/Mercury_in_fish . The potential use of microalgae
witin an addition of protein from insects will eme an optimized source of carnivorous fish feeds
that subsequently give rise to a healthier andrdafal fish product. The WP1 will explore fish-
feed for promising alternative for carnivorousfish using an mix of microalgae, and insect/bugs
or microbes, or of some yet- not developed comlmnatSee more at Global Aquaculture :
http://advocate.gaalliance.org/buggin-out-tappine-potential-of-insect-meal-in-
aguaculture/#sthash.COzhWAnNR.dpuf

WP3. Supplementation of fish-food with probiotics.

Leader WP3 and Steering Committee Coordinator stephen.hennart@trophi.org

Partners: 1) WFBR —biobased products,www.vcard.wunl, The Neetherlan, Dr. Ana
Lopez Contreras : <ana.lopez-contreras@wur.nl>, 2lorwegian University of Life
Sciences (NMBU), https://www.nmbu.no/; Norvege, Pfo<Ashild.Krogdahl@nmbu.no>

Probiotics in fish feed is a relatively unexploréeld. The nutritional compostion as well as the
health of the fish reared on the novel feed will dmmpared to those fed on traditional feed.
Probiotics are microbial supplements that posiivaffects the microbiota of the fish gut which
enhances the nutritional uptake from fish feed &l as supports the functionality of the fish
immune system. Designing and testing new functioiigth probiotics will be achieved by

supplementing it to their everyday diets. Increas#itiency of nutrient uptake and reduction of
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disease in the fish will increase growth perforneant farmed fish, reducing the production cost
per unit. Dietary supplementation of different festtlitives such as immunostimulants, probiotics
and prebiotics, usually in small quantities, hasrb®und to be beneficial for improving immune
status, feed efficiency and growth performance afstaceans and finfishgSee: Digestive
physiology in fish gut: http://www.ijrbp.com/file/2013%20Volume%201,%20is86202/IJRB-
2013-1-2-15-16.pdf. As with the novel feeds, microbial supplementd e subjected to standard
legislation and recommended practices as set bythdy working closely with WP1. Not only
will WP2 explore potential species that could bidisetd as fish probiotics, it will also develop
optimal delivery methods.

WP2 will provide the basis for WP3 where the ndeeld and developed probiotics will be used in
pilot-scale trials .

WP4. Validation of novel feed and probiotics to farliar aquaculture EU-finfish

Leader , Dr. E.COTOU : ecotou@hcmr.gr, Dr. C.Mylmas : mylonas@hcmr.gr

Partner: Centre of Marine Sciences, ccmar.ualg.ptPortugal (No-Profit) ,
<asykes@ualg.pt>

Pilot-scale cultivation of microalgae for selecttrhins testing in WP2 will be carried by WP3. The
potential use of pre-existing commercial-scaleication facilities will provide an estimated yet
comprehensive production cost for the raw matefaithermore, the microalgal-based feed will be
used on established farmed fish species such a®sakea bass and sea bream, and their growth
and general well-being compared to those fed alitioaal fish feed. Statistical analyses of theadat
generated will provide insight into the successhef microalgal-based feed and allow for effective
costing of the novel feed based.

The same approach will be utilised to test thecéiffeness of the supplementation with probiotics
on established farmed fish species at a pilot-scale

Emphasis will be placed on revealing the nutritioredue of the fish once ready for market. This
will provide the groundwork for pursuing EU poliejlowing the use of novel feed and probiotics
in aquaculture by working closely with WP1.

Pilot-scale fish-farming of new species are justlfiby the following principal concepts .The
sustainable and the continuous production of adtuaeyproducts will require the diversification of
species available on the market. EAT BLUE projedl investigate the potential of two new
aguaculture species, Octopus vulgaris and Seriataedli (Greater Amberjack) with the scope of
including other new species in the EU- aquacultaegket. The diversification of fish species is
one of the strategic objectives for the contempodavelopment of aquaculture, This will alleviate
pressures on wild fish populations whilst decregsour dependency of imported products.
Furthermore successful approaches will allow fer tlevelopment of pilot-scale fish-farming of
Octopus Vulgaris and Seriola Dumerili (Greater Anoek). The common octopus is a cephalopod
characterized by a short longevity and by a fastgrg and il is widely distributed through the
world. It represents an important resource witthlegonomic value. The greater Ambejack is well

known for high nutritional values appreciated bhg tonsumers , containing good proteins with a
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low saturated fat , and good ratio of usaturatedy@gr6

WP5 —Novel species of aguaculture : Octopus Vulgaris

Leader . eduardo.almansa@ca.ieo.es ; Salvador Jeregalvador.jerez@ca.ieo.es

Partner:/ INVE, section of Rosignano Solvay wwnveaquaculture.com, (Italy-
Belgium) Large Enterp., f.lenzi@inveaquaculture.comBelgium contact :
<g.rombaut@inveaquaculture.com>

The common octopugOgtopus vulgaris) is a favourable candidate for aquaculture duistghort
life-cycle and fast growth. Research has shownithas a quick adaptation to captive conditions,
with its feed efficiency and reproductive rates aamng high. Octopus has a high nutritional value
and a high markedrice Unfortunately, attempts at sustainable octopusifag relied on paralarvae
rearing, a delicate early stage of development vinas shown to suffer almost total mortality at
around day 30 when in captivityCurrent status and future challenges in cephalapdtire :
http://calocean.icm.csic.es/sites/default/files/Plllanueva_et _al 2014.pdf). WP4 aims to
improve our knowledge of paralarvae rearing in eé@bods using physiological, molecular and
genetic tools to understand gene expression, egligemegulation, digestive physiology and
biomarkers involved in immune and stress responses.

WP6-Novel species of aguaculture : Greater Amberjac

Leader : Dr. Demetris Kletou (MER)dkletou@merreseach.com
Partner : PEDRO ALEXANDRE COELHO BORGES <pedro.borges@fpct.ulpgc.es> Gran
Canarias (ES)

The greater amberjacl&driola dumerili) is a pelagic fish that can reach over 50 kg whahy
mature Amberjack are migratory fish found in theelwmcean forming large schools especially
when they are at a young age.

The fast natural growth rate of greater amberjackes it an excellent candidate for aquaculture
when compared to other popular species such abassaand sea bream. The high quality meat
from the amberjack and its high market price hasttethe increase in demand by the fisheries
industry and, therefore, is greatly depleting tla¢ural population of these fish Furthermore, the
presence of this species on the market receivedsdiye response from consumers, increasing
demand. However, the natural migration of this fstal overfishing in recent years means that it is
no longer possible supply to meet the demand.

The sheer size reached by the greater amberjaddklenmore than a year of breeding, means that

the meat could be easily cut into user-friendlesiand shapes, increasing its marketability. Recent
advances in marine aquaculture over the last fevadis has provided increasingly sophisticated
systems for offshore aquaculture in the open dewialg for the successful breeding of such large-

sized species of fish that have excellent swimnaipigity and, thus, a need for space

The EAT-BLUE consortium has a number of experthanfield of greater amberjack larval rearing,
particularly Dr Constantinos Mylonas from the Helte Centre for Marine Research that has
worked on the development of larval rearing prot®céor the greater amberjack (see
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http://www.diversifyfish.eu/greater-amberjack-sédumerili.html).

The goals of WP4 in relation to the WP5 on greataberjack are to develop reliable reproduction
in captivity and produce adequate numbers of jugenirhis will be achieved by firstly facilitating
the successful breeding of adult amberjack forcthikection of eggs, either in on-land large tanks o
in cages in the open sea (it has been shown thatdghs are buoyant and can be easily collected
The collected eggs will be transferred to specatiheries where they are reared from larvae to fry
with a diet of natural feed .The fish fry will théxe carefully moved into larger tanks on-land until
they are about 100g in size when they will be tiemed to off-shore cages and fattened. Data on
mortality and health of the fish larvae and frylvask meticulously collected. In a parallel step, AVP
will work closely with WP2 and WP3 to develop sbiafeed for the greater amberjack, including
the nutritional composition of the feed as wellemsuring appropriate pellet size for each stage of
growth. EAT-BLUE will work closely with specialige fish feed companies see:
http://www.inveaquaculture.cony/

The end-goal of WP5 and WP6 is to have TRL5/7 lleeenonstrative prototypes. Finally, WP5
will work closely with WP6 to positively market faed octopus as well as ensure a positive
consumer response to the greater amberjack meat.

WP7. Consumer perspectives ,expectations & perfornmees.

Leader : HZ University of Applied Sciences, www.hal, The Netherlands, Dr. Jasper Van
Houcke < j.van.houcke@hz.nl >.

Partner : Universidad de La Laguna , www.ull.es, Bain (PB) ,Dr. Rodriguez Covadonga :
<covarodr@ull.es>

Safeguarding and strengthening sustainable seafwoduction through market-driven and
consumer-responsive activities is the key to trezass of EAT-BLUE. Addressing challenges such
as increasing consumer awareness of food qualdysafety, as well as traceability and animal
welfare remain the main motivation behind the iratoxe ideas of the project. The socially and
ecologically conscious consumer wants to know tiatfarmed fish which they are purchasing and
consuming is safe, of a high quality, and has ni@@&lth benefits than their caught counterparts.
Such consumers want to be informed of the welldpaihthe fish when it was in its respective
aguaculture facility, and how much of an impactirthprirchase has on the environment and the
natural fish populations. WP5 will work closely tviall work packages, particularly WP1 and WP4,
to identify and review the aforementioned areaseiation to novel and innovative aquaculture
trends.

WPS8. Outreach and dissemination activities

Leader >: Europe for Business Ltd United Kingdom,dr. Leonardo Piccinetti
l.piccinetti@e4business.eu ; Dr. Carmen Mufioz , camoz.efb@gmail.com

Partners : All parners and WP leaders.-

Working in parallel with WP1, WP6 aims to guarantbat the different actors involved in the
seafood value chain systems (e.g. representativibe andustry supply chains, consumers, NGOs,
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EU- and Regional administrations, etc.) particigatéhe conceptual stages of the project to ensure
that the results of the project fit their needs eeglirements.

WP6 will also ensure that a clear and concise welhsi set up that will be actively updated.

Leaflets and project newsletters will also be destyand distributed. News of the on-going
projects within EAT-BLUE should be pitched to locedwspapers to increase public knowledge.
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