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RECIRCULATING AQUACULTURE SYSTEMS AS A SOURCE OF STEROIDS INTO THE ENVIROMENT?
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V.C. Mota1,2,*, C.I.M. Martins 2, E.H. Eding1, A.V.M. Can2 and J.A.J. Verreth1
1 Aquaculture and Fisheries Group, Wageningen University, PO Box 338, 6700 AH Wageningen, The Netherlands.
2 Centro de Cido Mar (CCMAR), Universidade do Algarve, Campus de Gambelas, 8005-139 Faro, Portugal.
* E-mail: vasco.mota@wur.nl
Fish produce and release numerous chemical substances into the water, including potentially bioactive hormones and their
metabolites. In aquaculture several tons of fish are maintained at high stocking densities, which may make these systems a
relevant source of steroid hormones into the environment. In addition, in RAS, water is re-used after mechanical and biological
treatment and the effluent discharge can be 10-100 times lower as compared to flow-through systems. Therefore, the present
study assessed the contribution of RAS as a source of steroid hormones into the environment.
Seven on-growing commercial RAS differing in the rearing species were sampled (Table 1). Water samples were analysed for
cortisol, and the sex steroids testosterone, 11-ketotestosterone and 17,20(17,20) through radioimmunoassay analysis (RIA).
All four steroids measured in commercial RAS were detected. Cortisol was found to vary the most between RAS farms
suggesting that stress levels are species-dependent. Sexual steroids concentrations were generally low, especially 17,20which
could be explained by the fact that fish sexual maturation is normally avoided in commercial on-growing farms. Overall, steroid
excretion rates in RAS were lower than what would be expected based on flow-trough systems, which suggests that steroids are
being removed in RAS. Two processes are likely occurring: adsorption on sludge (sedimentation unit) and biodegradation
(biofilter). These findings suggest a minor contribution of RAS as a source of steroid hormones in the aquatic environment, which
foster the environmental sustainability of these systems.
This research was supported by a grant provided by the Foundation for Science and Technology, Portugal
(SFRH/BD/65673/2009).
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