
Identifisering av ukjente vekst og
helsefremmende komponenter. 

Kan hydroksyprolin være en kandidat?
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Fish is healthy

For humans

and for animals and fish. 



Focus on water soluble nitrogen-compounds 
in marine raw material with potential health 
promoting effects.     



Identify interesting 
fractions

Why is fish healthy ?

Biotechnological 
down stream processes

RESEARCH STRATEGY 
Fiskeriforskning Bergen

Biological tests



Fiskeriforskning Bergen



Fractionation by filtration



Tissue separation



MuscleBones

Identify 
interesting 
fractions and 
compounds

Why is fish healthy ?

Biotechnological down stream processes

RESEARCH STRATEGY - Fiskeriforskning Bergen



Growth correlated to dietary ash 
r = 0.64, P < 0.05
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Hydroxyproline in feed ingredients
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Essential amino acids in fish

2.3 - 4.0    g/100 g proteinValine
0.3 - 1.4    g/100 g proteinTryptophan
2.0 - 4.0    g/100 g proteinThreonine
5.0 - 6.1    g/100 g proteinPhenylalanine
2.1 - 6.1    g/100 g proteinMethione
4.1 - 6.1    g/100 g proteinLysine
2.8 - 5.3    g/100 g proteinLeucine
2.0 - 4.0    g/100 g proteinIsoleucine
1.3 - 2.1    g/100 g proteinHistidine
3.3 - 5.9    g/100 g proteinArginine



Formation of hydroxyproline

•Gly-X-Proline

+ vitamin C + Fe

•Gly-X-Hydroxyproline



Amino acids in fish bones
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Retention of hydroxyproline in trout

Retention

y = -13.734x + 100.63
R2 = 0.6414
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Plasmalevels of hydroxyproline
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Tissue levels of hydroxyproline

y = 0.1229x + 0.0398
R2 = 0.7122

y = 0.1205x + 0.1473
R2 = 0.8356
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Hydroxyproline regression –
feeding trial with salmon

• 5 different levels of hydroxyproline
– 0,  0.7,  1.4,  2.8, and 5.6 g per kg diet

• 12 weeks growth experiment with salmon



Studies in tissues high in 
hydroxyproline

• Bones /vertebrae
• Skin
• Intestine





Loss of shell (n=110)
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Wounds on skin (n=110)
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Injuries on dorsal fin (n=110)
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Essential amino acids in fish

2.3 - 4.0    g/100 g proteinValine
1  - 2     g/100 g proteinHydroxyproline ?

0.3 - 1.4    g/100 g proteinTryptophan
2.0 - 4.0    g/100 g proteinThreonine
5.0 - 6.1    g/100 g proteinPhenylalanine
2.1 - 6.1    g/100 g proteinMethione
4.1 - 6.1    g/100 g proteinLysine
2.8 - 5.3    g/100 g proteinLeucine
2.0 - 4.0    g/100 g proteinIsoleucine
1.3 - 2.1    g/100 g proteinHistidine
3.3 - 5.9    g/100 g proteinArginine



Conclusion
• 14% increased growth
• Lower feed price due to higher vegetable 

and lower fish meal
• Increased interest for by-products
• Potential for less wounds and injuries
• Increased farming yield
• Wounds in intestine ?
• Muscle structure and fillet quality ?



New nutritional knowledge 
Other possible effects !

• Chicken feed – bone 
structure?

• Humans?
– Osteoporosis?
– Scoliosis?
– Gingivitis?
– Periodontitis?
– Hear loss?
– Wound healing and 

enteritis?



Takk for 
oppmerksomheten.

Bergen


