
Introduction
Aquaculture is one of the fastest-growing food production systems, enabling to meet
the rising consumer demand for healthy seafood. In order to establish a flexible
feedstock concept using aquaculture sidestream1, Corynebacterium glutamicum that
naturally synthesizes the rare yellow C50 carotenoid decaprenoxanthin was
metabolically engineered to produce a variety of different carotenoids including the
fish feed ingredient astaxanthin2,3. Preprocessed aquaculture sidestream (AQ) was
tested for growth and production of these carotenoids. Notably, astaxanthin
production was enhanced by addition of AQ. The process could be scaled up to 2L
bioreactor fermentation operated in batch or fed-batch mode4. In this project, a step
towards a circular economy in aquaculture by using thus produced astaxanthin as
fish feed could be demonstrated in a first trout feed trial.
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1. Metabolic engineering of strains for carotenoid
production
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2. AQ for production of different carotenoids
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Comparable trout filet pigmentation with C. glutamicum biomass

3. Addition of AQ improved astaxanthin production in  
bioreactor cultivation

4. Astaxanthin production for trout feed trial 

Rainbow trout (Onchorynchus mykiss)
~ 25 g initial weight
4 replicates
40 fish per replicate
3x daily, 2.5% body weight feeding rate
8 weeks

•Haematococcus pluvialis biomass (esterified)
•C. glutamicum biomass
•Paracoccus carotinifaciens (Panaferd®)
•synthetic astaxanthin
•controls without astaxanthin
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Astaxanthin feed formulation (30 mg/kg feed)

AQ supported carotenoid production by various C. glutamicum strains 
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5. AQ nutrient and amino acid composition

Strain Medium Carotenoid
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