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UTFORDRING
Best mulig lønnsomhet på utnytting av biprodukt

 Fiskemel
 Fiskeolje
 Hydrolysat (enzym)
 Ensilasje



OMBORDPRODUSERT FISKEMEL FRA FERSKE BIPRODUKT



PROSJEKTER

• 2017-2020: Exploring the health effects of salmon fishmeal: A combined
dietary interevention, animal study, cell experiment and omics
approach (NFR, FHF). 

• 2016-2017: Clinical testing of fishmeal in a rat-model for evaluation of 
health parameters (FHF). 

• 2016: CodMarine: Codliver oil vs cod-oil (VRI M&R). 
• 2016-2017: Utvikling av LC-MS som verktøy for peptidanalyser (M&R Fylke). 
• 2015-2017: Improvement of processing of on-board produced fishmeal

(Dep of Fisheries). 
• 2015-2015: Utilization of stickwater fractions from fishmeal productions 

at-sea (M&R Fylke). 
• 2015-2015: Utilization of stickwater fractions from fishmeal productions 

of pelagic rest raw materials (VRI).
• 2012-2013: Økt verdiskaping på hvitfiskmel (M&R Fylke).
• 2012: Økt verdiskapning på hvitfiskmel (VRI).



• Fiskemel = protein av høy kvalitet
– Liten årstidsvariasjon
– Komplett protein (jfr egg, melk, kjøtt).

• Høyt taurin innhold. 
• Høyt mineralinnhold (aske). 
• Funksjonelle egenskaper ligner 

soya-mel. 
• Bioaktive peptider påvist.   



FISKEMEL BASERT PÅ ULIK 
RÅSTOFFSAMMENSETNING

Ween et al. (unpublished)

 The effect proteins from fresh by-products are compared to proteins  
from fishfilet (muscle) proteins in obese rats (Zucker rats).

 Compared to ongoing human trials studying the effect of
diets enriched in whitefish proteins.



KAN PROTEIN FRA BIPRODUKT REGULERE 
BLODTRYKK? 

Protamex Alcalase Simulert fordøyelse

0t         1t     3t 0t      1t      3t 0t       1t     3t

FISKEMEL basert på ulik råstoffsammensetning

LIMVANNSPULVER: HG

Ween, Stangeland et al (2017), unpublished

FISKEMEL AV FILÈT?

Avventer resultat



HYDROLYSERT FISKEMEL - PEPTIDPROFILER

0
10
20
30

0
10
20
30

0
10
20
30
40

0
10
20
30
40

0
10
20
30
40

0
10
20
30
40

0
10
20
30
40

0
10
20
30

0
10
20
30
40

0
20
40
60

0
10
20
30
40

0
10
20
30
40

Control Alcalase 2.4 L Protamex                      Sim. digestion

0 min

60 min

180 min



PEPTIDPROFILER I HYDROLYSERT FISKEMEL

Control Protamex Alcalase Sim. digestion

MW (Dalton) HG Filet HG Filet HG Filet HG Filet #AA Bioactivity? Functionality?

>20000 26.5 17.8 3 3.1 0.6 2.8 1 3.3 >180 * ******

15000-20000 7.2 12.3 0.8 0.3 0.1 0.3 0.4 0.3 * ******

10000-15000 7.2 15 8.5 3.1 3.1 1.4 2.2 1.7 >137 * ****

7500-10000 2.7 5.8 9.2 6.1 5.1 3 5.4 4.3 * ****

5000-7500 2.6 4.6 16.7 16.2 11.1 10.1 15.2 13.3 * ***

3000-5000 2.2 3.1 20.2 22.8 19.5 19.8 21.6 20.8 >46 * ***

1500-3000 3.7 3.4 24.7 25.8 26.5 31.5 27.9 28.5 >27 ** **

1200-1500 1.2 0.9 4.7 1.6 5.7 6.9 5.6 5.9 >13 *** **

1000-1200 1.3 2.3 2.6 3.1 3.2 3.7 3.4 3.2 >11 *** **

800-1000 2 2.1 2.2 1.4 3 3.9 2.8 2.7 >9 **** *

500-800 6.8 11.7 2.6 2.9 3.7 4.8 2.5 2.9 >8 ***** *

200-500 9.2 10.8 3.3 4.5 4.3 3.3 3.4 3.4 >4.5 ****** *

<200 27.5 10.2 1.5 9.1 14.2 8.6 8.5 9.6 >1-2 **** *

Hydrolysates of fishmeal treatet with enzymes for 24 h, LC-MS (Ween et al. 
unpublished). 



LIMVANN – EN INTERESSANT PROTEINKILDE?

• Limvann: 8 – 12 % TS. 
• Mikrofiltering, inndamping og 

frysetørking. 
• Limvannspulver: 

– Lettløselig i vann
– Lite lukt
– Smak?
– 95 % TS,  70 % protein

• Interessant peptidprofil
• Bioaktive peptider



RAW MATERIAL

• SORTING
• FRACTIONATION
• DESKINNING
• DEBONING

PROCESSING

• HYDROLYSIS
• FERMENTATION 
• DRYING
• EXTRACTION
• FRACTIONATION

INGREDIENT

• QUALITY
• BIOACTIVITY
• HEALTH CLAIM

APPLICATION

• COMMODITY
• FOOD PRODUCT
• NUTRACEUTICAL
• COSMECEUTICAL

MARKET

• PORTFOLIO?
• REGULATORY?
• CONSUMER BEHAVOUR?
• B2B or B2C?
• IPR

FOKUS FREMOVER



EXPLORING THE HEALTH EFFECTS OF SALMON
FISHMEAL: A COMBINED DIETARY INTEREVENTION, 
ANIMAL STUDY, CELL EXPERIMENT AND OMICS
APPROACH

• Ramme: 11 mill kr. 
• 1 phD-student + 1 postdoc. 
• 3 years. 
• Oppstart: høst 2017. 



SUSTAINABLE RECOVERY OF PROTEIN 
INGREDIENTS FROM SEAFOOD: SURPRISE

• Call: H2020 BBI JTI 2017 
• Ramme: 48 mill kr. 
• 11 partnere 
• 4 år



TAKK FOR OPPMERKSOMHETEN!
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