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Mini Review
Finfish are an important source of easily-digestible proteins 

and unsaturated fatty acids for humans. Fish should ensure 
proper food from adult individuals, fry and larvae before 
commencing exogenous nutrition. In recent years, there has been 
a growing demand for aquaculture products, which imposes 
on breeders the need to increase production and ensure an 
adequate quantity and expected quality of commercial material 
for consumers [1,2]. On the other hand, conservative aquaculture 
requires providing stocking material (larvae, juveniles) in order 
to strengthen or initiate natural fish populations. In both cases, 
the culture material, intended for further breeding, as well as 
stocking, should be of high quality, understood as individuals 
in a fit condition and health. Fish with injuries, without scales, 
dimensionally smaller or deformed (Figure 1) are often 
unattractive to the consumer and raise concerns that they may 
be contaminated or sick. 

Figure 1: Body and skeleton deformation  of whitefish 
(Coregonus lavaretus) juveniles, which was fed with 
inappropriate artificial feed. Non-deformed fish (a) and 
fish with deformed spine in the tail (b) and lumbar (c) part. 
Arrow indicates strongly skeleton deformation.

From the point of view of conservative aquaculture 
(stocking), material in bad condition, characterized by weak 
energy and deformities, can be very easy prey for potential 
predators. Therefore, in addition to maintaining appropriate 
conditions for rearing larvae, a key aspect appears to be  

 
appropriate feeding, in order to ensure adequate nutrients for 
their development. The results of many studies have shown that 
the increased levels of unsaturated fatty acids in the feed affect 
the efficiency of breeding, including the quality and fertility of 
gametes, the percentage of the hatching larvae and their quality 
(no deformation of the body, increase in resistance to stress) 
and, during the rearing juvenile stages, increases the survival 
rate, growth rate and stress resistance. Well-fed brood, not 
only has a high survival rate (over 90%), but is also resistant to 
adverse environmental change and pathogens. 

The development of aquaculture also requires seeking new 
technical solutions that reduce production costs. In this regard, 
a good solution is provided by recirculation aquaculture systems 
(RAS), which allow you to control environmental and sanitary  
conditions [3,4], as well as the reuse of water, so you can reduce 
water consumption and minimize waste [3]. Despite many 
comforts for fish RAS farming, breeders must continue to ensure 
adequate sanitation (cleaning faeces and uneaten feed residues) 
and ensure adequate food adapted to the preferences of cultured 
species. Properly selected food not only includes the survival 
and growth of fish, but also the health condition. It should be 
noted that although aquaculture is developing, there is still no 
proper feed, especially starters for different fish species, and 
feeding remains the largest part of production costs.

Fish meal and oil are the major (and most expensive) 
components of fish feed [1]. Feed manufacturers seek to reduce 
the cost of feed by replacing fish meal with other meals, e.g. 
feather, poultry, soybeans, or corn. However, fish oil, due to the 
fatty acid omega-3, appears to be a crucial component in fish 
feed. In recent years, there has been a trend towards enriching 
fish feed with amino acids [5], vitamins [6], probiotics [7] as 
well as polyunsaturated fatty acids (PUFA) (mainly omega-3) 
[6,8,9]. The enrichment process was done mainly for natural 
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food (Artemia sp., Rotifers, blood worms) for feeding larvae and 
juveniles as well as artificial feeds designed for juveniles and 
spawners. Polyunsaturated fatty acids are important in feeding 
the fish because, to date, a number of Omega-3 acids have been 
proven to have a positive impact on the human body. The group 
of Omega-3 includes, among others, docosahexaenoic acid 
(DHA) andeicosapentaenoic acid (EPA). These essential fatty 
acids, among others: reduce the risk of atherosclerosis, improve 
blood pressure, prevent blood clots and have anti-inflammatory, 
anti-depressant and anti-cancer properties [10]. While in 
fish, beneficial effects of these fatty acids were found on both 
reproduction and larvae development. It has been proven that 
in the case of spawning fish (e.g.: zebrafish, Danio rerio [11] ide, 
Leuciscus idus [12]) fed food enriched in polyunsaturated fatty 
acids, a larger proportion of females proceed to reproduction 
(ovulation occurs) and are often characterized by higher fertility. 
Such fish larvae have both a higher survival rate and growth 
[11]. In addition, fish with high levels of essential fatty acids 
(PUFA) may be a source of this compound for the human diet as 
a functional food improving or maintaining appropriate health 
status.
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