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5.1. Supply of regionally obtained feed ingredients

5.1.1. Detoxified fish oil and fish meal from BSR
— Fish meal industry contacts and delivery promised.
— At moment no production but promised delivery soon.
— Test on cell lines is presently carried out.

5.1.2. Mussel meal from southern Baltic Sea as ingredient in fish feeds
— SLU is presently writing contract with the meal producers, represented by Odd Lindahl.
— Production line ready and a technical report is presently being produced..

— Inaddition js a state of the art of different sources in Southern (Germany), Western (Sweden) and
Northern (Aland) production sites. This includes production, composition (nutrients) and
contaminants (incl. algae toxins).

5.1.3. Microbial meal from organic waste as ingredient in fish feed
— Has access to whole yeast cells.
— Presently testing possible improvement with open cells and cell extracts of yeast.
— Chemical and biological quality tested of both yeast and mycell
— Started work at pilot scale production using waste streams from food industry

Example additional protein concentrate from German Bio-diesel

production
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5.2. Manufacturing of feed to
pilot farming: FGFRI
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5.3. Farming of fishiusing...
regionally obtained ingré
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5.3. Farming of fish using regionally obtained
ingredients

¢ 5.3.1 Rainbow trout in net cages
— FGFRI In Progress to be carried out.
¢ Will use cyprinid fish ensilage as alternative to present sources.
¢ Will have one diet only local sources.
¢ 5.3.2 Arctic charr using regional ingredient-based diet
— SLU has a contract with Kélarne
— Fish from 30 families are selected.

— Diets are planed and sources presently tested in digestibility test at
Ultuna
¢ 5.3.3. Turbot in marine recirculating systems with regionally obtained
feed ingredients
— Experiment is under preparation.
— Has conducted digestibility trials.




AQUABEST Q}:.

5.4. Decision tools and round-table discussions to
facilitate nutrient loop closing

* 5.4.1. Economic, environmental and source availability
scenarios

— FGFRI

e 5.4.2. Round table discussion with feed manufacturers and
other stakeholders.

— Have initiated discussion with feed manufacturer.
— Question of stakeholder selection.
— Work together with WP3 closer

— Suggest a special meeting Autumn 2013 at Aland together
with, WP2, WP3 and WP4.
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Closing the nutrient
loop:
The Baltic case

One key factor to achieve
sustainable fish farming

Fish as food (a0 2010)
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Q CAME AND FISHEDLS RESEARCH

Growth of world aquaculture since 2000

World +6,9 % Global focus: The industry

has risento thechallenge
Non-Europe +7,1% of constantly increasing
- demand of food
Europe +49%
Non -EU +7,6%

EU +0,5%

Non -BSR +0,7 %

EU focus: The figureisfar
below the4 % annual

growth objectiveintheEU
Aquaculture strategy 2002

Expertize for meking sustsinable choices

Okad odling av matfisk ar 2011

Ar 2011 producerades inom svenskt vattenbruk 10 140 ton matfisk i slaktad
vikt, vilket motsvarar 11 970 ton i beriiknad hel firskvikt. Detta ir 29 % hdgre
iin 2010 ars produktion. Den slaktade fisken bestod till 90 % av regnbige. Vida-
re producerades bl.a. 1 128 ton roding och 1 470 ton musslor. Det sammanlagda
viirdet av all produktion for konsumtion har beriknats till 328 miljoner kronor.
Motsvarande viirde for ar 2010 var 254 miljoner kronor.

Produktionen av sdttfisk och sdttkrdftor skattas till 1 064 ton. Aven hir dr regn-
bige den dominerande arten. Virdet av produktion for utsittning beriknas till
77 miljoner kronor.

Figur A. Produktion inom svenskt vattenbruk 1983-2011
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ogical, Social and

The environmental paradox of Fish
Farming

Ecological

Footprint
Of Feed

Production
In

Water

Fish is the most efficie
Protein transformer of a

animals.
1. No heating h Effluent

2. No gravity
3. Numerous offspring




Eutrophication
of
Southern Ba
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Detoxified fish meal

Van Leeuwen et al. 2008 (J. Sea Res.)

Photo A Kiessling

Stromsvattudal : 3.500 ton in open cages
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Fish farming as an eco service

B ith 7.700 ton =>
~ e+ 3200tonin to food

e 4.500 ton fertilize

Tidens giing i ett regleringsmagasin....

i Phoaghars
FAS FORE |NI- OVER AV- EFTER
AL GANG KLING
-NING
_Ar 1-5 58 8-15 15-

Produk-  50-70 00-120 80-100 40-60  30-50
tion
AgCm2/ir)

Total P 2-4 0-14 6-8 2-4 1-3
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status trof trof trof Oligo- Oligo-
. - trof _ trof
Fisk-prod  Lag Nidttlig  Lag Lig Myclket
(kg/ha/ &r) (1-5) 10-15) (6-9) 1-3) g
10,2-2 )

Effluent from 100.000
ton farm is estimated

? to result in a nutrient
level (N and P) equal
to pre historic ones.

(Estimate based on the five
big rivers in Northern
Sweden. By A.Alandra, SLU)

Bil iessling _: g _. - -
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Issues need dealing with

* Do the nutrients become incorporated in the
food web?

* |s there a risk of genetic contamination if
escapes?

* Diseases? At present one of the best health
situation in the world, but what will happen if

inland increases by 10 fold?

cage farming of hydro power dams in the

The environmental paradox of Fish
Farming

Production
In

Water

Fish is the most efficient

Protein transformer of all animals.
1. No heating h Effl t
2. No gravity uen

3. Numerous offspring

-
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“Baltic Blgng®”

38 kg
Per 0.5 ton
Microbial meal

24akgN

blue mussél Per 0.02 ton

AQUABEST ¢%%

AQUABEST ¢%

opment over time of feed sources in "Baltic Blend”

) ——

Purified fish oil/meal from management fishing in the Baltic water shed

— )

Feed mussel meal from Baltic Sea Region as “catch Crop” of N and P

—— ) )

Protein meal from e.g. rapeseed farmed for biodiesel

=) Im)

Microbial meal from microbes farmed on society organic side flows
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The environmental paradox of Fish
Farming

Ecological
Footprint
Of Feed

Production
In
Water

Fish is the most efficient

Protein transformer of all animals.
1. No heating
2. No gravity Effluent

3. Numerous offspring

-

Farming

Ecological
Footprint
Of Feed

Production
In
Water

Fish is the most efficient

Protein transformer of all animals.
1. No heating
2. No gravity Effluent

3. Numerous offspring

The environmental paradox of Fish

-
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Protein & Fat

but not carbohydrate

Species
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Hovedkomponenter i fiskefor.

FIGURS
frat Annet
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World Population Growth, 1750-2150
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OMNIVOROUS/ i
HERBIVOROUS FINFIS
15.35 mmt - 29.9%

2 FILTER FEEDING FINFISH
6.84 mmt - 13.3%

FILTER FEEDING MOLLUSCS
11.78 mmt — 22.9%

PHOTOSYNTHETIC AQUATIC PLANTS
11.59 mmt - 22.6%

Photo S.Zimmermann
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Animal or Man ?

Protein og energi utnyttes pa tre
forskjellige mter; som dyrefdr, fiske-
for eller direkte forbruk. iNustrasjonen
wiser at laks gir dobbelt 54 mye igjen
som grisen; det mest effektive hus-
dyret pa land. (Kilde; Asgird et. al
1993}

Ewos

?{% World harvest of
wheat 2010 = uses

roughly 1,744 ton

wheat protein for

sowing.

g |
Based on growth data

from Jastbolaget for

(Saccharomyces cerevisiae) a

week (i.eA use same start

amount every 6week)

World 2010
Harvest 1 x 108 ton fish = 2 x 107 ton protein
Farmed 5 x 107 ton fish = 1 x 107 ton protein

Result in 9.8 x 107 ton
protein (AA low in lysine but

also in arginine and methionine)

»
Result in 1.4 x 101>

ton protein (aa nearfish
meal)

Present protein
conversion in salmon
(48%) => 6.7 x 1014
ton fish protein =
3.4 x 10%5 ton fish.

FORMAS Project: Mikrobes as sustainable feed source

To farmed fish

Picture courtesy of Matilda Olstorpe
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Protein composition

AQUABEST .:.:.

AA profile; % of AA

—o— LT-fishmeal —m— R.oryzae biomass BioProtein

Microfungi

Figure 1. Amino acid profiles of fishmeal, MB and Bioprotein (g/100 g AA).
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Arctic Charr, daily growth in % of body weight
8 with 30% replacment of each ingridient from commercial
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SGR (% W/day), Arctic charr
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Microbes has high levels
of RNA (10-15%) because
high protein synthesis.

In mammals
uric acid =>
kidney stones

Living cells metabolizing and gout

the N in RNA to:

s SV
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RNA relay the

information of

DNA tothe

protelnsynthesli / A.JJ )
"-g_ !ﬁ .
__

To water

NH,

Fish
=> No problem.

Evolved to eat
microbes
Picture courtesy of Matilda Olstorpe

Phytic acid — antinutritional
substances in plants.
A giant problem in all mono-gastric

animals.
LN
*A number of 0=P-03~ \—0-P=0
microbes has (IS ? ?-,..*-
phytase !! Q N 0=P-0
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"Ata Trad?”*
Mikrobiel Fermentation
till Fisk foder

*eller annan organisk sidostrom av
livsmedelskvalitet.
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