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Nya foder och valfard?

Vi vill val bara att fisken vaxer snabbt?
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Resources Environment
* Feeding * | Respiration * Bodycare * Behavioural
* Nutrition * / Osmotic balance * Hygiene control
Thermal + Safetyand * Social contact
" | regulation protection * Rest
* Good water * Exploration
quality * Sexual behaviour

Feelings

e.g. hunger, satiation, pain, panic

Welfare Status

Noble et al. 2018



?’LERiskanalys for minskad valfard-
foder

e Obalanserad diet

« Svalt (langvarig)

 Brist pa naringsamnen (ffa essentiella)
* Vegetabiliska proteiner

AHAW, EFSA, 2008
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Bristsjukdomar!

Symptom Nutrient Deficiency Nutrient Toxicity

Fin erosion Riboflavin, niacin, vitamin C, Vitamin A, leucine, cadmium
inositol, lysine, tryptophan, zinc

Fin and skin hemorrhage Vitamin A, vitamin K, vitamin C, Oxidized fish oil

thiamin, riboflavin, pantothenic
acid, niacin, inositol

Scoliosis and/or lordosis Vitamin C, tryptophan, Vitamin A, lead, cadmium,
magnesium, phosphorus, oxidized fish oil
essential fatty acids

Exophthalmia Vitamin A, vitamin E, pantothenic Oxidized fish oil
acid, folic acid, niacin

Fatty liver Choline, inositol, essential fatty Oxidized fish oil

acids, excessive dietary fat
(mainly gadoids)

Cataracts Vitamin A, riboflavin, methionine, Choline, oxidized fish oil
histidine (mainly salmon smolts),
tryptophan, zinc

Skeletal deformity Phosphorus, manganese, zinc Vitamin A, oxidized fish oil
Anemia Folic acid, iron Oxidized fish oil
Nephrocalcinosis Magnesium Selenium

Convulsions Thiamin, magnesium —
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Note: Fishmeal use vanes within and between couniries; the figures presented are global means. Data represent observations between 1995-2008, and projections for 2008-2020.
Sources; FAQ (2014b), Tacon and Metizn (2008), Tacon et al. (2011).
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Fokus har legat pa ersatta
marina ravaror med vegetabilier.

Hallbart?
Basta losningen for fisken?
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LT—FISkijl

Hogt proteininnehall
 Aminosyrasammansattnig
 HOg smaéltbarhet
« Tillfér smak (hogt foderintag)
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* Enerqi
» Lipider (fett/olja)
— Essentiella langkedjiga fettsyror (omega-6 och omega-3)

— PUFA

« 0O-3HUFA
« DHA
« EPA

« Behovs for fisken och efterfrdgas av marknaden!



T
Energibehov

* Protein-energi kvot (PE kvot)

* Protein skall primart anvandas till tillvaxt av ny vavnad

» Lipider och ffa kolhydrater anvandas till energi for metabolism
* Om obalanserad aminosyraprofil — forluster!

AJINOMOTO EUROLYSINE SAS.
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Proteinbehov (% diet)

 Robding

« Atlantlax (ungdjur)

« Regnbage

o Seabream (red)

o Karp (vanlig)

o Clarias (asiatisk)

« Guldtilapia (yngel)
— Ungdjur

* Niltilapia

37-42
45
40
55
35-40
30-40
56
34
25
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Nya fodermedel — begransningar
och risker

e Suboptimal sammansattning
— Lagt proteininnehall
— Obalanserad aminosyraprofil
— Felaktig fettsyraprofil

— Fiberinnehall
 Smak — minskad aptit
» Stbrd metabolism
« Antinutritionella faktorer
» Fysiska egenskaper
« Pris & tillgang
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Alternativ

* Vegetabilier
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Processerade animaliska
proteiner, PAP

* Blodmijol

o Kottmjol

« Benjol

* Fjadermjol
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8 ALTERNATIVE PROTEIN SOURCES |

TABLE 1.4. Prices® and price per unit pretm

Ingredient

Feather meal

Poultry by-product meal
Soybean meal

Corn gluten meal

Blood meal (flash-dried pomlne)
Meat and bonemeal (porcine)
Fish meal (menhaden)

Soy protein concentrate

Wheat gluten

?From Feedstuffs, April 18, 2005, and Ne
son purposes only. i



#= Marina biprodukter

- Baserat pa bifangster H‘
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fiskeindustri eineering Nutritious Seafood bvesroduct to |
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Andra marina produkter

e Musslor

e Sjopung

« Makroalger

« Miljotjanst samtidigt som vi far foderravaror



8 ALTERNATIVE PROTEIN SOURCES IN AQUACULTU

TABLE 1.4. Prices® and price per unit protein (in ascending
protein sources compared to menhaden fish meal.

Crude
Ingredient protein (%)
Feather meal 83
Poultry by-product meal 60
Soybean meal 48
Corn gluten meal 60
Blood meal (flash-dried porcine) 89 33
Meat and bonemeal (porcine) 51 % s
Fish meal (menhaden) 68:i,. ik
Soy protein concentrate 76 SuEs
Wheat gluten 80 '

From Feedstuffs, April 18, 2005, and Nelson and
son purposes only.
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Single Cell Proteiner

. gf;;rier Composition Fungi Algae Yeast Bacteria

« Microsvampar True Proteins 30-45 40-60 45-55  50-65

e Jast Nucleic acid 7-10 3-8 6-12 8-12
Total N 37-55 43-68 51-67 58-77
Lipids 2-8 7-20 5-10 3-7

Ash 90-14 8-10 5-10 3-7
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RESTFLODEN-Cirkulara system
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Svart soldatfluga (Hermetia illucens)
Naringsinnehall

Torrsubstans: 55-65%

Raprotein: 40-45%

Fett: 15-50%

Hogt innehall av Ca & P

Aska: 11-28%

Hogt met. innehall




Smaltbarhet for

regnbage

Test ingredients

Defatted larvae

Larvae meal Pre-pupae meal |

ADC (%) mea s5.e, P-value
Essential amino

acids

Arginine 96.81° 96.65° 94.34° 0.44 0.0057
Cysteine 90.32%° 92.32° 87.02° 1.27 0.0456
Histidine 96.78° 95.05° 93.04¢ 0.27 <0.0001
Isoleucine 97.10° 96.152 92.16° 0.32 <0.0001
Leucine 96.83° 95.33° 92.38° 0.29 <0.0001
Lysine 96.98° 97.06° 92.55° 0.25 <0.0001
Methionine 96.00° 96.832 88.89° 0.54 <0.0001
Phenylalanine 96.61° 96.24° 90.62° 0.28 <0.0001
Threonine 95.862 94,942 92.00° 0.29 <0.0001
Valine 96.79° 93.99° 92.96° 0.23 <0.0001

Al s mmmmm e |
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Effekt pa tarmflora

100% -
O Other
@ Oceanospirillales
850%
O Flavobacteriales
H Clostridiales
60% @ Burkholderiales
E Mycoplasmatales
0% m Vibrionales
B Lactobacillales
20% E Actinomycetales
B Pseudomonadales
B Bacillales
0%

Fishmeal Larvae DefatLarvae Pre-Pupae
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Vad kan den ersatta?

* Proteinmjol
* Energikalla
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Utmaningar med
kommersiellisering?

« Separation av larver
» Fettavskiljning

* Malning

» Fettsyraprofil
 Kitininnehall

» Uppskalning

e Substrat

* Regelverk
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Ett exempel pa 6kad valfard
genom fodret

Lyckopiller till fiskar?
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Manipulera tarmfloran

Prebiotika - "foda for tarmfloran”

Probiotika — bakterier ! AfL
: a

Immunostimulerande 2 cﬁ

Konkurrerar ut patogener ' e

Lamnar mindre plats at patogener
Okad amnesomsattning (VFA)
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Tryptofanfoder

» Tryptofan- essentiell aminosyra
» Tryptofan -> serotonin -> melatonin
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Resultat: minskad ~ w @ I
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Winberg et al. 2001
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Tack!

ﬂNofima

Report 52/2011 * Published December 2011

Today’s and tomorrow's feed ingredients in
Norwegian aquaculture

Mette Serensen, Gerd Marit Berge, Magny Thomassen, Bente Ruyter, Bjarne Hatlen, Trine Ytrestayl,
Turid Synneve Aas and Torbjorn Asgéard
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