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Seaweed culture and multitrophic aquaculture

Dr.Marc DANJON
CEVA, France

CEVA is located in the west of France in Brittany. We are a
ptivate/public non-profit company created in 1982 and our income is
reinvested in R&D.  Our first mission is to help the authorities deal with
green tides, and the second is to promote an economic development using
algae. We have 28 people in our office, laboratories, algae production
pilot facilities, cultivation facilities, and sea farms. CEVA is certified by the
Ministry of Agriculture.

We create innovation by working with economic policies,

academic research, and industry.  In Europe, public funds are available for

innovation research to stimulate industry R&D. We also deal with applied research and experimental
development to drive product and process innovation.  We do not do basic research, marketing innovation,
or organizational innovation.

We contribute in two ways. One is “Techno Push’ where we begin with applied research and
continue towards experimental development and then product and process innovation.  The second ‘Market
Pull’ approach is more common where companies ask for help in creating new products or processes
through experimental development and applied research.

The structure of our organization is simple. We have a steering committee, three departments,
and three platforms. The first department, Algae & Environment Quality, deals mainly with ecology, while
Algae as Raw Materials deals with biology, and Algae Product Innovation is mainly chemistry.

We decided to create the Breizh’Alg innovative project for six reasons. The first is because there
is a recurrent lack of raw materials for companies working on edible seaweed. The second is that there is
little or no share of the French trade association of algae for 20 years to develop seaweed farming. The
third one is that SMEs are willing to develop seaweed farming. The fourth is that Brittany has the offshore
concessions required for seaweed farming. ‘The fifth is to create product diversity to limit the impact of
oyster mortality events. The last reason is support of the Regional Council of Brittany. Breizh’Alg is
being deployed on six axes: sustainable seaweed management, seaweed culture, seaweed processing, R&D,
quality innovation, market access, and training and skills development. Each axis has different projects, with
Sens’alg being an important project on market access.

French seaweed culture has expanded from 100 hectares of cultivation five years ago to 600 today
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and a future goal of 1000 in two years. As production increases, we want to stimulate innovation in the use
of seaweed as a raw material, which is why we created the Sens’Alg project. 'The companies involved in
Sens’Alg represent €3 billion of turnover and 13,000 employees. The objective is to develop a dynamic
seaweed sectot.

The ‘Blue Revolution” document from the European Community aims to develop sustainable
aquaculture by combining integrated multitrophic aquaculture (IMTA) offshore wind energy. Multitrophic
aquaculture mixes different species to reduce environmental impact and CEVA wants to be a pioneer in this
sector. CEVA has the only concession in France that allows for IMTA and we are developing it for
commercial use. We are working with fishermen and oyster farmers to use common equipment. Offshore
wind farms are currently being expanded in Brittany and this is where we expect the first IMTA pilot
projects.

Projects are difficult to set up and manage because they involve different stakeholders with
different cultures. They generally start with small highly-motivated teams sharing a vision that then expand
over the long terms.  They need to be open to innovation, have a long term vision, and maintain efforts to
overcome obstacles. The project leader must be transparent and objective to convince stakeholders of the
need for change and to attract the interest of new players. It is also essential to have local political support

and to keep it from becoming a political issue.
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SEAWEED CULTURE AND
MULTITROFPHIC
AQUACULTURE
DEVELOPMENT : EXAMPLE OF
A SOCIAL, ECONOMICAL AND
TERRITORIAL APPROACH
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Sens’ Alg Industrial Partners
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Microbial safety of seafood -management and new technologies—

Dr.Bernard PICOCHE
ACTALIA, France

ACTALIA is the first French technical institute for food
companies. Our goal is to help companies to ensure and improve the
quality and to create innovative products and technologies. We are 160
people and have a €12 million turnover. We have biochemistry,
microbiology and virology laboratories and pilot plants for innovation.
We mainly deal with trendy chilled ready-to-eat products such as raw
vegetables, seafood, and cooked meals for example. ACTALIA is a

private non-profit organization making the link between the knowhow of
public laboratories and the needs of companies for innovating,

In France, we like to eat raw or chilled products with a long shelf-life. This creates issues with
food safety and consumer health because these products are not sterilized. Therefore, we must come up
with strategies to maintain the microbial quality of products. We have implemented some technologies
allowing a five days shelf-life for fish fillets and up to 90 days for Surimi sticks.

European regulations set up microbial criteria for food.  Safety criteria authorize up to 100 CFU
Listeria monocytogenes per gram of product until the end of shelf life. Looking at food outbreaks in Europe
two years ago, crustaceans and fish products accounted for about 15% of all outbreaks with bacteria and
viruses being the main causes. For sea products, we do not have problems with molds. However,
regarding bacteria, we have to deal with Listeria monocytogenes, Salmonella, 1ibrio, and histamine
(histamine-producing bacteria). For viruses, we have to deal with Noroviruses and Hepatitis A viruses.
Main concerned parasites are Anisakis, Cryptosporidinm and Giardia.

Regarding new technologies in Europe, high pressures to treat raw white fish has been used to kill
Anisakis. Five minutes at 200 MPa is enough to kill Anisakis without impacting the quality of the fish. It
is effective, but is not widely used in France due to the need for expensive equipment. Producers of such
products are usually small companies that cannot afford such expenses. A five minutes treatment at 500
MPa can also be used to kill Listeria monocytogenes in shrimps.  Without treatment, the shelf life of shrimps is
about 10 days but is extended by 10 days when treated. For cooked meals, shelf-life is about 10 days but is
20 days longer when treated.

Another technology used is the addition of bioprotective cultures on smoked salmon to improve

shelf life and microbial quality. Smoked salmon has a shelf life of about one month in cold storage. ~ Since
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the production of smoked salmon simply involves salting, drying, cold smoking, slicing, and vacuum
packaging, there is a risk for contamination by Liszeria. We add lactic acid bacteria such as Lactococcus lactis,
and Carnobacterinm into the brine during salting or spray them on after slicing. The inclusion of these
bacteria significantly slowed the growth of Listeria. This process is used by European firms such as
Christian Hansen, Danisco, Bioceane, and Sacco despite the fact that regulations are not yet clear on the
subject.

Another technology is the use of bacteriophage viruses, but this is more of a prospective
technology that is not yet widely used in Europe at the moment. You could add the bacteriophages
targeting L isteria monocytogenes to the product by spraying something like one billion bacteriophages per one
square centimeter.  Liszeria would then be destroyed in a few hours with no effect on the product quality.
A company in the United States and one in the Netherlands are currently selling this technology.

We also have future potential technologies such as active packaging with silver, the use of natural
compounds, or pulsed light. We can also mix technologies. Perhaps these new technologies will be used in
the future to control and improve the safety of products.

We have a strategy in France to help companies to respect HACCP.  Towards this end, we have
two important tools. One is Guides to Good Hygienic Practice (GGHP), which are guides made by
industries to describe their technologies in the HACCP system. Another tool is a software called
Sym’previus. It is French software created to predict the growth of Listeria monocytogenes based on such data
as pH, water activity and temperature. It makes simulations of the growth of Listeria, which has

implications for the shelf life of chilled ready-to-eat products.
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MICROBIAL SAFETY OF SEAFOOD
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How to develop a HACCF plan ! '
(Codex alimentariui)
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