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Aquaculture is the food production system which 
continues to show continued expansion worldwide. 
Sustainability and competitiveness of this activity 
depend largely on the substitution of fishmeal and fish 
oil by alternative ingredients in the feeds of farmed 
fish. Much progress has already been made in these 
areas at the European level. The European program 
ARRAINA, coordinated by INRA, will go further in 
this process and, for the first time, to measure long-
term effects of these changes on the full life cycle of 
fish. 

To meet the growing demand for fish without 
dependence on industrial fisheries, the European 
Commission wishes to develop aquaculture while 
maintaining its durability. The power of the main fish 
species farmed in Europe is still largely on fishmeal 
and fish oil from industrial fisheries. However, the 
dependence of these ingredients, whose production is 
limited and prices driven up by rising demand, may 
jeopardize the economic and environmental sustainability 
of aquaculture.

Several European programs have already demonstrated 
the possibility of a drastic reduction in fishmeal and oil 
in aquafeeds for several species by using plant protein 
and oil sources still ensuring health, welfare and the 
nutritional value of farmed seafood. High substitution 

levels can nevertheless create deficiencies or imbalances 
in the supply of essential nutrients and thus affect the 
metabolism of fish during its life cycle. While previous 
studies have already addressed these mechanisms in fish 
growing from juvenile to marketable size, the long-term 
effects of a change in diet over the full life cycle of fish 
(from egg to reproductive) remain to be determined. 

Lasting for a period of five years, the project has the 
following major objectives: 

•  to develop integrative tools to describe and predict 
the different physiological responses to alternative 
ingredients from a panel of biomarkers (molecular 
markers, gene expression, metabolite concentrations ...) 
already available or developed during the project

 •  to develop and validate the use of innovative vectors 
(microparticles, nanocapsules,...) and nutrient delivery 
systems for the supply of nutrients to fish at specific 
physiological stages 

•  complement our knowledge on the nutritional 
requirements at different stages for five major species 
(Atlantic salmon, carp, rainbow trout, rainbows, bass 
and bream) of interest to the European aquaculture

•  to evaluate, for these five species, the long-term 
consequences of the use of feeds with low FM-FO feeds 

The EU-funded 7th framework project “ARRAINA”, standing 
for Advanced research initiatives for aquaculture and nutrition, 
officially started on January 1st 2012 and the kick-off meeting took 
place on 21 and 22 February 2012 at the INRA head offices in Paris. 
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on growth, metabolism and health 
of fish during their entire life cycle 
and on quality and safety of seafood 

•  assess the environmental impact 
of new ingredients by measuring 
their effects on the physical 
characteristics of foods and, for 
each species, the physical chemistry 
of fish feces and waste with special 
attention to rearing systems 

•  test and validate the concept 
of “nutritional programming” 
by applying specific nutritional 
stimuli at very early stages of 
development which can modulate 
the physiological responses over the 
long-term. 

The practical implication of 
ARRAINA is to provide data, tools 
and methods needed to develop 
alternative feeds that meet the 
nutritional requirements of the 
main European aquaculture species. 
Advances made will also allow 
flexibility in the use of different 
ingredients and provide a solid 
basis for the strategy of sustainable 
development of aquaculture in the 
European Union. 

Coordinated by INRA Nutrition, 
Metabolism & Aquaculture Unit 
(UR 1067) at St-Pée-sur-Nivelle, the 
project brings together 21 European 
partners, including 10 research 
institutes, an industrial feed producer 
and eight SMEs. With the active 
participation of industry and SME 
partners, the findings of ARRAINA 
project are expected to be transferred 
to the profession in in a simple and 
concrete manner.

ThE ConsorTiuM, 10 rTd & 11 indusTry / sMEs

RTD Indutry & SMEs

1. INRA, St-Pée, France (coord)
2. NIFES, Bergen, Norway
3. UoS, Univ. Stirling, Scotland
4. CSIC, Inst  Acuicoltura, Torre de la Sal, Spain
5. HCMR, Athens, Greece
6. ULPGC, Univ Las Palmas Gran Canarias, Spain
7. HAKI, Szarvas, Hungary
8. WU, Univ Wageningen, Netherlands
9. USI, Univ Insubria, Italy
10. CCMAR, Centre of Marine Sciences, Portugal

11. Biomar (NO)
12. Sparos (PT) 
13. VDS, Viviers de Sarrance (FR)
14. GIFAS (NO)
15. LNC, Landcatch (UK)
16. Biodiv, Biodiversity Spa (IT)
17. Norel SA (ES)
18. Karas, Aranykarasz BT (HU)
19. ADSA, Alevines y Doradas (ES)

Extension: 20. Aqua TT (IR)
Management:  21. INRA Transfert (FR)

Stakeholder advisory committee:  EAS, FEFAC, FEAP, BEUC, Eurocommerce…

Gilthead seabream ready for commercialization (Photo courtesy: S.Kaushik) 

Participants of the European project ARRAINA gathered around Sachi Kaushik (Photo courtesy: 
V.Troillard)
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