mmatsblprodukter och o!"ng av marina
~organismer

= James Hinchcliffe, Géteborgs universitet & SWEMARC
" - Mursalin Sajib, Chalmers tekniska hégskola
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» Svenskt projekt finansierat av Formas och icke-akademiska partners
 WP1 — Marknadsanpassning @ RISE

WP2 - Optimering av ravaruval och
processforhallanden @ CHALMERS

WP3 — Uppskalning av ensilseringen @ Rena Hav
4 ey AB/Scandic Pelagic AB
Ss SLU .

WP4 — Utveckling av uppvarmnings- och
torkningstekniker @ RISE

WP5 — Optimering av foderkvalitet @ SLU
WP6 — Analys av vardet hos nya foder @ SLU




(#4) CHALMERS

S5 UNIVERSITY OF TECHNOLOGY

(VI SWEMARC Research challenges
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Var vision ar att utveckla nya hallbara marina vattenbruksmodeller, som
praglas av:

* minskat beroende av vildfangad fisk for foderproduktion

* Nya odlingsarter

* minskade miljoeffekter

e cirkuldra naringsfloden

* positiv integrering med lokalsamhallen och kustnara aktiviteter

« effektiv produktion med minskade administrativa och rattsliga hinder
* oOkad kunskap och acceptans for odlad fisk och skaldjur

r . %ﬁ‘ k “*&ﬁf ?ﬂ“ “ﬁ‘ﬁﬁﬂ«
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Aquaculture filling the gap

Wild (capture ; fisheries for food

Wild (capture) fisheries for feed and other nonfood uses

RESOURCES
Sources: FAD (2014b), FAQ (2013), FAD (2012b), FAO (2012c) INSTITUTE




SWEMARC Arbetar mot en cirkular produktion
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‘ Musselfeed
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Sjomatsbiprodukter & % -\

organismer lagre i
naringkedjan
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Marina
foderingredienser




SWEMARC Processtekniker
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pH-skift-processning

- oy iy LI T

Sillbiprodukter

Ensilering

|
] £} i i ) ok } = j .'i’il = [ r 1 )
iy ‘*f».'ﬁ': 7 *;{‘f - O i *:?.‘-:a"l'::, 2 ‘*.{»."3#,1, = ) 1% . i | hoa

2020-03-12 Chalmers University of Technology



SWEMARG Malda biprodukter + Vatten (1:6)
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Homogenisering

:

[ pH justering (11.3 or 2.8) ]

o0
c |
& Centrifugering 1 (8000 or 800 g) Homogenat
(7)) | ]
8 Sediment Supernatant Fettlager
o - -
a pH justering (5.5) Efter 1a centrifugeringen
I

o

-2 Centrifugering 2 (8000 eller 800 g) : ]
‘ln :

I s Efter 2a centrifugeringen
. Supernatant 2 Proteinisolat 8 r g

reerdieriiendend
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Protein solubility (%)
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SWEMARG Results
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1) Alkaliskt pH

2) 8000 g

3) Biproduktkombinationer; ryggben + huvud
och ryggben + huvud + inalvor
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Ca. 60% av odlade musslor bedéms vara atliga
som livsmedel

Ca. 40% kastas ofta bort eller anvands som
godselmedel

Sverige har vi arbetat med foretagets
musselfoder for att optimera deras
torkprocess
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Y
N—

Fiskolja

Proteiner

| | \_ Ben etc J
Sillbiprodukter Ensileringsprocess Sill-silage

* Varfor ensilering?

* Enkel process; preserverar biprodukterna och producerar samtidigt en naringsrik
produkt

* Fordelar jamfort med fiskmjolsproduktion utifran laga investeringskostnader, lagt
energibehov, inget avloppsvatten och lukt

) D e S8 i N S8 i e B i e L i M ) 2 e Sl 2 e

2020-03-12 Chalmers University of Technology



(4%) CHALMERS

" UNIVERSITY OF TECHNOLOGY

SWEMARG Protein-hydrolys
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* Graden av proteinhydrolys 6kar med tiden - vi kan stalla in
processen utifran vilken hydrolysgrad vi dnskar!

Grad av proteinhydrolys (DH, %)

50
40 37.94
31.47 -
= 30 =
) 21.38
5 20 z
10 5.81
0
0 1 3 7

Ensileringstid (dagar)

P S SXPFC R S Y Sy SR R

2020-03-12 Chalmers University of Technology
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SWEMARC Uppskalning
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* Lyckat ensileringsforsok i 350 L-skala
P

. i
a2

Notera att snart finns en 2 kubiks-ensileringstank fran Landiaf
pa plats for storskaliga ensileringsforsok! Tillganglig for allal

e

|

Herring by-products Ensilaging Sterilization

i o

Silage
) i s L8 i N Ll i e L iy M L) i e G 2 M Ll i W S

2020-03-12 Chalmers University of Technology



Innehall av
SWEMARC
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Foderingrediens

Sillmjol Musselmjol Fiskmjol Silage
Protein | 76.09 60.84 72.50 56.40
Fett 14.32 10.93 5.30 21.40
Aska 00 3.44 15.93 17.50 9.75
23.72 20.60 20.70

3.77 4.78 6.70 11.70
~ Essentiellaaminosyror%
(Arginin | 4.80 4.07 3.73 3.78
Histidin @ | 2.04 1.10 1.53 1.29
Isoleucin | 3.60 2.29 3.64 2.31
6.49 3.62 4.69 4.18
7.29 4.43 7.30 4.38
Methionin @ | 2.72 1.39 2.03 1.45
3.24 2.09 2.68 2.20
3.67 2.62 2.49 2.50
4.37 2.50 3.26 2.95
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SWEMARC - Utfodringsforsok
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Musselmjol Proteininnehall Marine jast (Warwas
pH-shift isolat Musselmjol etal.)
Rakbiprodukter pH-shift isolat

Ensilage
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Effect of mussel meal based diets on growth of Atlantic wolffish
(Anarhichas lupus)

James Hincheliffe’, Jonathan Roques', Niklas Warwas', Ida Heden', Markus Langeland'Z, Henrik Sundh!,
Bjorn Thrandur B]émlsml‘, Elisabeth Jonsson', Kristina Sundell’,

Copariment ofBecogca ans Eneracmental Sconces. s Swacar e Aquaiari,

sarch Cenler (SWEMARLC), University of Galhenburg. Swesden

*Depanmant of animai nutiton s mansgemant at Swedish Univarsity of sgrcultura sciences Upgasla, Swsdan Noma 3
Wolffish

- promising species for Swedish aquaculture but with

unknown nutritional requirements

SWEMARG
L S TR Fisn Enacrinsiogy Labara
RESEARCH CENTER e

Prospects and Conclusion

Musselmeal s a promising protein source and at least 50% Inclusion can

* The Attantlo and spotied wolffely, Anarhlchas pusyaE. RLSESEDe been be included in the diets of Atlantic wolffish without adverse growth

proposed as promising species for cold-water, marine aguaculiure, However, their
nutritional requirements have yet to be established. Mussel meal has a strong potential to provide adequate essentlal amino

) + Litthe attention to date has been focused an meal from lower traphic organisims acids as a alternative protein source,
such as mussels isipcmmalrep\a:emem for fishmeal in aquateads. Further analytical work includes feed comversion ratio, feed
° + Blue mussel byprod ahigh ind acid content that is consumption, nutrition and stress physiology parameters that will help

similar ta fish meal. Inclusion in diets can add nutritional vakue and reduce the us to understand any health effects,
need for wild fish.

+ The abjective of the present study was to evaluate the effect of mussel meal on
the growth and health physiclogy of the Atlantic wolffish.

Results
o ‘Average weight of Atlantic wolffish o Plasma amino acid profile of Adantic wolffish
603 %0 - Musselmesl
5 50 | o L [e—
g Museimed By
x . 7
i
©» :
i i
g o= ie ||
g e |
= > il Ik 1
250 FEERERE EOEET £ E
— 06w o5y @sap LT AR (REE1 H
TRk Bigii: H
+ Growth rates were similar between the mussel meal or fishmeal based diets. 2T f358:53
L L Whereas, average weight gain was 43 and 47% respectively. i ] 1910 # ¢
* Preliminary analysis of amino acids in fish plasma profiles show differences 3 &
between dietary treatments. The majority af essential amino acids are higher In © © mean & standard deviation
mussel meal fed f1sh with the exception of methionine. 0% fc 2
Experimental design 5“’" et

g.,‘,,,‘,, Calculated Fishmeal Musselmeal

composition diet diet
‘_‘ Crude Protein (%) 5213 5177
Gross Energy (Mi/kg) ~ 17.97 1782

M'"mm“' va-»n Bosd Gun Lher  Hie
Crude Fat (%) 1321 1216
__: [ —— Lysine (g/kg) 3264 2062
Methionine {g/kg) 1173 1022

* Starting weight: 312 @ with pit tags
* Number of fish per treatment= 34
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