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Mitigating off-flavour compounds geosmin and 2-methylisoborneol
by applying capacitive deionization and nanotechnology in RAS
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Background

:.'::.;., P ( Slide Jeppe Lund Nielsen)

* GSM and MIB are produced in RAS by a variety of
S microbes
 Both sedentary and pelagic types are responsible
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Current off-flavour remediation

* Purging with reduced or no feed most common remedial
strategy 4-14 days SSSSEE€E€EE

* Reduction of purge time has significant monetary and
environmental benefit
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Our strategy

We will target both waterborne and surface off-flavour producing microorganisms
* TARGET the formation of surface colonies with nano coatings
* TARGET water borne producers and chemicals with capacitive de-ionization
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Antifouling coatings —

» Surface activation by corona
discharge

Preliminary Results
Higher surface roughness
obtained by plasma
treat nd further

contact angle decreased to
faciliate coating
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* Top view

Photodegradation of model dye
molecule (methylene blue) showing
the activity a planned

Ref: Int. J. Mol. Sci. 2021, 22(9), 4513



Capacitive Delonization

Adsorption process Degradation pathway of

GSM & MIB
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@ Higher surface area — Higher ion/molecule adsorption

Ref: Park et. al. Chem. Eng. J, 313 (2017) 345-354



Microbial Identification

4. Microbial communitv

Species 1 - 113 129 138 ...
43 43 55 57

Samples from biofilter in RAS Species2 - 18 27 21

Species 3 —. 13 95 3 01 ..

Species4 - 04 08 38 78 15 04 03

Species5 - 48 12 2 17 04 - 05

T T2 T3 T4 T5 T6 T7

Alphaproteobacteria
A Chloroflexi

DNA extraction ‘

and amplification
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Visual and Correlative analysis of microbial off flavour producers
Samples from
Aquaculture

3D Visualisation Confocal laser scanning microscopy

All geosmin producers

Specific geosmin -
producers

Negative =
correlation Ty




Nano Coatmg and CDI Testing in growth tanks

CERTIFIED
ASC-AQUA.O

Testing at the recirculation
aquaculture system (RAS) at
NOFIMA

Slide for collection of biofilm Sashimi Royal 1000 tons RAS farm  \water treatment at Sashimi Royal



Project objectives

Optimization and Captive deionization (CDI) for removal
of off flavour chemicals or waterborn microorganisms

Optimization of chitosan nano coatings for reduction of

off flavour producing smlér_fatce colonies
yOsti

Evaluation of CDI and Nanocoatings in both test facilities
& commercial scale RAS farm

Reduce purge time to reduce loss of weight
Optimise RAS to reduce geosmin and MIB producers
Report our results!



Contact information

Mark Bayley, Aahus University: mark.bayley@bio.au.dk

Michael Bech, Aarhus University: michael.bech@bio.au.dk

Rikke Meyer, Aarhus University: rikke.meyer@inano.au.dk

Jeppe Lund Nielsen, Aalborg University: in@bio.aau.dk

Joydeep Dutta, KTH Royal Institute of Technology (Stockholm): joydeep@kth.se
Fei Ye, KTH Royal Institute of Technology (Stockholm): feiy@kth.se
Kevin Stiller, Nofima (Norway): Kevin.Stiller@Nofima.no
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