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… everything is sustainable ….
________________________________________________________________________________

Konrad Ott 2015: Zur Dimension des Naturschutzes in einer Theorie starker Nachhaltigkeit. 
Metropolis-Verlag, marburg, 298 pp.
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Sustainibility – a rubber word
________________________________________________________________________________

● Brundtland Commission of the United Nations on March 20, 1987: 
“sustainable development is development that meets the needs of the 
present without compromising the ability of future generations to meet 
their own needs.”

● Our attitude towards nature and responsibility for the generations 
after us (Ott 2015)

● No generation within the chain of generations is given preference 
(Voget)

Konrad Ott 2015: Zur Dimension des Naturschutzes in einer Theorie starker Nachhaltigkeit. 
Metropolis-Verlag, marburg, 298 pp.
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Why should we be responsible?
________________________________________________________________________________

●  "The Principle of Equality"

●  „ …  all men are created equal, that they 
are endowed by their Creator with certain 
unalienable Rights, that among these are 
Life, Liberty and the Pursuit of Happiness

● => no person is preferenced

● => No generation is preferenced (Voget)

● => „fair bequest package“ to coming 
generations

L. Voget 2008: Der Greifswalder Ansatz starker Nachhaltigkeit als Beitrag 
im umweltethischen Diskurs? 
Vortrag im Rahmen des XXI. Deutschen Kongress für Philosophie: Lebenswelt und Wissenschaft  
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.. and how?
________________________________________________________________________________

Konrad Ott 2015: Zur Dimension des Naturschutzes in einer Theorie starker Nachhaltigkeit. 
Metropolis-Verlag, marburg, 298 pp.

● Strong interpretation: nature capital kept constant over time 
(„constant natural capital rule“)

=> not much that we can do!!

● Weak interpretation: exploited nature capital can be substituted, 
provided that the net welfare does not decline 
(„non declining utility rule“)

=> Living in an artificial world ? („RHS“?)

● Intermediate position: substitution, if profits from non-regenerative 
sources are invested in regenerative sources
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The three pillars of sustainibility
________________________________________________________________________________

Economy EnvironmentSociety

● Critical limits are required!!

● E.g.: WFD
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Indicators of (limits of) sustainibility in the Baltic
________________________________________________________________________________

● Eutrophication !!!

● Overfishing

● Invasive Species

● Pollution (incl. ammunition / war deposits)

● Competetiveness

● … more
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Geography, Regions, 
adjacent countries
________________________________________________________________________________



                                                   Sustainability in Baltic Aquaculture 10

Geology and hydrography:

Limited water exchange
________________________________________________________________________________
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Geological and hydrographic characteristics
Temperature differences 
________________________________________________________________________________
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● Brackish water: 
Salinity gradient from West to East

● Oxygen deficiency

● Temperature variation of 20° K

Marine ecology
________________________________________________________________________________

Freshwater
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● Brackish water diversity minimum

Marine ecology
________________________________________________________________________________

Marine Freshwater



                                                   Sustainability in Baltic Aquaculture 14

Eutrophication is the 
paramount environmental 
issue in the Baltic Sea
________________________________________________________________________________

● Eutrophication in the Baltic Sea has led 
to problems, including “dead bottoms“, 
nuisance algae growth and 
deteriorated water quality

● Despite the efforts to reduce nutrient 
inputs (WFD, MSFD), they are still 
estimated to be 4 to 5 times higher 
than in pre-industrial times

● Consequently, according to German 
and Danish legislation, no increase in 
nutrient emissions will be tolerated and 
licensing of new aquaculture 
operations is connected to a 0- 
emission operation,

● Avoidance of nutrient emissions is the 
bottleneck for further aquaculture 
development of aquaculture in the 
Western and Southern Baltic Sea
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CRM (1994) and oceanBASIS (2001)
________________________________________________________________________________

● >150 Environmental Impact Assessments 
(mostly local)

● Ecological studies for federal and state 
governments and agencies, 

● ICZM-concepts for Schleswig-Holstein, 
Israel, Indonesia, Chile

● Aquaculture (Algae, blue mussels, mullets, 
mikroalgae)

● IMTA

● R & D projects on marine actives

● Products from sustainable marine 
resources

● Algae extracts for cosmetic supplier

● Collagen from „marine evertebrates“

● Cosmetics („OceanWell“)

● Food from the sea („Meeresgarten“)



                                                   Sustainability in Baltic Aquaculture 16

Saccharina latissima
________________________________________________________________________________
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Saccharina latissima
________________________________________________________________________________



                                                   Sustainability in Baltic Aquaculture 18

Saccharina latissima
________________________________________________________________________________
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Saccharina latissima
________________________________________________________________________________
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Saccharina latissima
________________________________________________________________________________



                                                   Sustainability in Baltic Aquaculture 21

Saccharina latissima
________________________________________________________________________________
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Saccharina latissima – neue Anzuchtmethode über 2 Jahre
________________________________________________________________________________
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Season 1 (Dezember)
________________________________________________________________________________
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1. Saison (Juni)
________________________________________________________________________________
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2. Saison 
(Juni)
________________________________________________________________________________
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Nutrient removal by Saccharina latissima
________________________________________________________________________________
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Mussels: Production cycle
________________________________________________________________________________
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Expose substrates to collect larvae
________________________________________________________________________________

● Collectors: webbing (5 cm 
wide, 3,5 m long)

● Exposure time: short before 
spatfall 

● Approx. 40 – 50 larvae cm-2

(= 40,000 – 50,000 per m 
substrate)
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Mussel larvae abundance during the year
________________________________________________________________________________
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Socking
________________________________________________________________________________
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Socking
________________________________________________________________________________
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Checking
________________________________________________________________________________
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Harvest
________________________________________________________________________________
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Sorting
________________________________________________________________________________
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Selling
________________________________________________________________________________
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Kieler Meeresfarm
________________________________________________________________________________

● 2014: Establishment of 
„Kieler Meeresfarm“, 
Dr. Tim Staufenberger
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Nutrient removal by mussels farming
________________________________________________________________________________
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Nutrient balance in combined fish / seaweed / mussel 
cultivation
________________________________________________________________________________
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Nutrient balance in combined fish / seaweed / mussel 
cultivation
________________________________________________________________________________
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Approaching the IMTA concept:
________________________________________________________________________________

● Feed input as source of nutrients can be compensated by extractive 
aquaculture.

● Goal: circular economy – like a small farm in the mountains

● Closed nutrient cycles

● Different organisms from 
different trophic levels  

● The metabolic remains of 
one species is food source 
for other species

● Resembles natural cycles, 
focused on species attractive 
to humans

http://greenwave.org/3d-ocean-farming/
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The role of economy
________________________________________________________________________________

● This is all on biology, ecology, technical doability. 
The most important question for a substantial development of 
sustainable operations 
is the economical feasibilty!!!

● And this is where biotechnology comes into the play,
as it creates:

● Added value!
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Example: Potential products from Saccharina latissima
________________________________________________________________________________

(=volume)
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Example: Potential products from Saccharina latissima
________________________________________________________________________________

(=volume)

Ideal for Start-Up: 
Small Volume,
Attractive price range
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Market segments 
________________________________________________________________________________

Marine
Cosmetics
(growing)

Non - Marine
Cosmetics
(stagnating)



                                                   Sustainability in Baltic Aquaculture 47

Extracts from Algae: The ocean-basis 
example
________________________________________________________________________________

● Idea: Using algae extracts in cosmetics

● Basis: Saccharina latissima

● Claims: 

● Benefits for skin and health: (antio-
oxidants, vitamins, trace elements...)

● Regionality (from here...)

● Ecological sustainibility (farm)

● Exclusivity (the only...)

● Process: fermentation or H2O extract

● Production with contract partner

● Distribution as cosmetic line and 
active for large supplier company
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Seaweed extraction
________________________________________________________________________________

● Grinding

● Fermentation

● Filtration
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Collagen
__________________________________________________________________
______________

Collagen production from jelly fish
________________________________________________________________________________
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Added value – region specific!!
________________________________________________________________________________

● Vegetarian is „in“ (=> problem with ocean collagen)

● The marine nimbus - particularly in regions not too close to the sea..

● Considerable environmental awareness

● Aquaculture is considered better than exploitative fisheries

● Top issue for sustainibility in the Baltic sea: Nutrients!!!

● Algae are Bio-labelled

● Cosmetic is Natrue-labelled
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Extracts and cosmetics
________________________________________________________________________________
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Example: Potential products from Saccharina latissima
________________________________________________________________________________

(=volume)
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Pharmaceuticals
________________________________________________________________________________

● MAS 2005 – 2008 with UKSH, GEOMAR

● Collin 2008 – 2011 with Uni Lübeck (Notbohm)

● Epifood 2009 – 2011 with Imagenes Berlin, CAU Kiel (Döring) 

● AAC 2010 – 2013 CAU Kiel (Alban), UKSH Kiel (Kalthoff, Peipp), 
Numaris Regensburg

● Peroximar 2013 – 2015 with CAU (Plieth),

● Suntec 2016 – 2018 CAU Kiel (Birger, Schulz)

● Fucosan 2017 – 2019 SDU Odense, CAU (Alban), UKSH (Klettner, 
Fuchs)
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In h i b i t i o n  [ % ]

S t .  a u re u s MR S A S t.  e p id e rm id is P s .  a e ru g in o s a B .  e p id e rm id is

5 % 1 0 % 5 % 1 0 % 5 % 1 0 % 5 % 1 0 % 5 % 1 0 %
L a m o c ru d e 'S E x 2 4 2 47*** 52*** neg . neg . neg . neg . neg . neg . neg . neg .
L a m o w e ll'S E x 2 4 3 33 72*** neg . neg . neg . neg . neg . 34 neg . neg .
P a lm o c ru d e E x 2 4 4 neg . neg . neg . neg . neg . neg . neg . neg . neg . neg .
F u c o id a n E x 2 4 5 49 41 neg . 26 72 82 30 31 neg . 26
K o lla g e n E x 2 4 6 34 neg . neg . neg . neg . neg . 33 29 20 29

1 % 1 % 1 % 1 % 1 %
C C L 1 6 E x 2 4 7 n.b. 96 87 n.b. n.b.
A A C 1 4 8 E x 2 4 8 100 100 100 26 neg .
C o n tro l D MS O neg . neg . neg . 28 20
A A C  1 5 0 F E x 2 4 9 n.b. n.b. n.b. n.b. n.b.
C L A 1 E x 2 5 0 n.b. n.b. n.b. n.b. n.b.

C o m m e rc ia l
E x tra c ts

E x tra c ts  u n d e r
D e v e lo p m e n t

Algae compounds can strongly inhibit growth 
of S. aureus, S. epidermis and MRSA 

Prevention and protection 1
→ antibacterial activities (MAS project)

_________________________________________________
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Antioxidant 
capacity (LUPO)

Radical scavenger 
activity (SOSA)

Prevention and protection 2
→ antioxidant activities

_________________________________________________
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Prevention and protection 3
→ antiviral activities

_________________________________________________

H5N1 particle formation under
different concentrations of an

algae extract and Tamiflu



KiWiZ 3.7.2015

Marine collagen bioscaffold (Collin project)
_________________________________________________

• cell compatible

• porous structure for 
optimal chondrocyte 
adhesion

• vital chondrocytes

• strong autologous 
collagen expression

Marine collagen
bioscaffold:

Bioscaffold

Chondrocytes  in 
bioscaffold

Autologous 
collagen
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Epifood
________________________________________________________________________________

In 3 of 22 extracts:
Extended life spans
of Drosophila!
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Extract from Fucus vesiculosus inhibits growth of pancreatic 
cancer cells (AAC project)
______________________________________________________

Control KF1 extract

(after 24 h incubation)

Geisen et al. 2015
Zenthoefer et al. 2017
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→ Cell cycle arrest



  

L. Piker, CRM/oceanBASIS          FH Flensburg, Biotechnologie, 23.5.2017

Bioinformatics / „Algaeomics“ 

oceanBASIS's first level Algae-Enzyme catalog: 
Based on green 
plant homologous 
proteins only
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blue-
green

F(
BG

)

UV
F(

U
V)

red chlorophyll- 
fluorescence

Algae filament with cell wall and chlorophyll

Protection against UV-B-radiation (SunTec project)

_____________________________________________________ 

F(UV)/F(BG)       UV- transmittance
Projekt „Suntec“
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Establishment of a fucoidan-based value chain
using endemic seaweed (FucoSan project)

_______________________________________________

 Sustainable harvest (sampling/cultivation)

 Controlled quality of endemic algae

 Innovative processing

 New compound quality

 New products (cosmetics, pharma) 
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Fucoidan reduces 
secretion and expression 
of Vascular Endothelial 
Growth Factor (VEGF) in 
the retinal pigment 
epithelium and reduces 
angiogenesis in vitro.
 
(Dithmer et al. 2014)

Algae preventing ageing symptoms (FucoSan project)
______________________________________________________
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Summary
________________________________________________________________________________

● Ecologically sustainable aquaculture: a must in the Baltic 
Sea – and also a marketing asset!

● Economic sustainibility: limited ressources, maximized 
value

● Target market for SMEs: Cosmetic, food, nutrative 
additives

● Biotechnology in cooperation with research institutions

● Despite promissing results no 

● Marketing and communication!
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Vielen Dank

fürs Zuhören

Thank you for your attention
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