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Availability of marine 
sources is 
questioned.

Plant sources
Marine sources

New STRATEGY
Upgrading of marine sources



3rd SEAFOODplus Conference 30-31 May 2006, Tromsø

1. Identify 
critical factors 
(CF)

Plant sources
Marine sources



3rd SEAFOODplus Conference 30-31 May 2006, Tromsø

1. Identify 
critical factors 
(CF)

2. Optimize CF

Plant sources
Marine sources



3rd SEAFOODplus Conference 30-31 May 2006, Tromsø

1. Identify 
critical factors 
(CF)

2. Optimize CF

3. Alternative
sources for CF

Plant sources
Marine sources



3rd SEAFOODplus Conference 30-31 May 2006, Tromsø

Biological performance
 in relation to 

plant-/marine- protein ratio
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In the important work to find replacement 
of fish meal - - - - ,

detailed information of the fish meal to be 
replaced is needed. 
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Water-soluble feed components

Focus on water soluble nitrogen 
compounds in feed ingredients with 
potential health promoting effect.
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Marine Components

• Main focus on
– Free amino acids
– Taurine
– Anserine / Carnosine
– Nucleotides
– Polyamines
– Peptides
– Glutamine

Photo by Gregersen, Fiskerifiorskning
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o 40 feed ingredients are 
analysed

o > 30 components
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Nucleotides

• Important in stressed situations
– Disease
– Quick growth
– Young individuals with poorly developed 

intestinal- and immune- systems
– Vegetarian diets
– Needs balanced composition of 

nucleotides in a free form. 
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From Burrells et al, Aquaculture 2001.
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Sum Free Nucleotides 
in feed ingredients
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TAURINE

• Main biological effects

– Osmoregulation / transport 
– Immune stimulation
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Taurine
Osmoregulation - transport

• Contractility
• Blood pressure
• Hearth rhythm
• Motor activity
• Platelet aggregation
• Neuronal activity
• Body temperature

• Learning
• Feed intake
• Sight
• Sperm mobility
• Mitosis and survival 

of cells
• Energy metabolism
• Protein 

phosphorylations
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TAURINE  in feed ingredients
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Anserine / Carnosine

• Important buffer components
• Effective antioxidants
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Anserine / Carnosine

• Energy metabolism
• Water balance / Neural impacts
• Cardiovascular impact
• Immune stimulation
• Oxidation 
• Aging
• Organoleptic
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ANSERINE in feed ingredients
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Feeding experiment

Goal: Reveal effect of water soluble 
components in feed ingredients

- Growth
- Digestibility and retention
- Feed intake and feed efficiency
- Health (immune stimulation)
- Level of health promoting compounds in filet. 
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Fish and Diets

• Rainbow trout
• About 150 g initial to 450 g final weight
• 12 weeks, 10°C

• Iso N and Iso-energetic
• Adjusted for limiting amino acids 

and P.
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47394166Soya – Corn
Wheat

26888Fishmeal

-24--Fish hydrolysate
- Water soluble 

--22-Fish hydrolysate

Fish 
mealHydrol.

Hydrol.
- Wat.sol

Vegetable
protein

Diets

Dietary composition
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Fish weight
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Feed Conversion rate - FCR 

0.00

0.50

1.00

1.50

2.00

Vegetable
sources

Fish hydrol.
Removed

water phase

Fish
hydrolysate

Fish meal

FC
R



3rd SEAFOODplus Conference 30-31 May 2006, Tromsø

D aily feed intake
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Conclusion
• The better performance of marine 

ingredients (compared to vegetable 
sources) in fish feed, 

– Is due to some essential small components 
in marine ingredients. 

– and not due to better taste.
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A better life with seafood…

www.seafoodplus.org


