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Challenges in Commercially  
Farming Fish 

The ocean covers two-thirds of our 
planet’s surface and, if managed 
correctly, represents a huge potential 
for a nutrient-rich food source for our 
growing global population. As wild fish 
stocks are increasingly threatened by 
the world’s rapidly changing economic, 
political, and environmental conditions 
as well as overfishing, the production of 
farmed seafood is a valuable alternative. 

A particular limitation to the commercial 
production of farmed seafood is that 
they are not safeguarded from changing 
oceanic conditions due to the use of 
fish oil from wild-caught fish as an 
ingredient in the feed. The problem with 
using wild-caught fish oil is twofold. 
First, this is a limited resource and 
should be used prudently. The second 
issue is that as we understand more 
about how marine contaminants 
build up through food chains, health 
organisations are reducing how marine 
contaminants build up through food 
chains, and health organisations are 
reducing the contaminants allowed in 
fish destined for consumption. Pollution 

in the water can make its way into wild 
fish populations used for oil production. 
When this oil is used in aquaculture 
feed, the contaminants are transferred 
to the seafood, from which the 
contaminants are transferred to people 
consuming them. 

Developing a Viable Solution 

To reduce the use of fish oil as a feed 
ingredient, BioMar has been leading 
the work on a more sustainable 
replacement that decreases the 
inclusion of marine contaminants 
present in the oceans. Using an 
algal-derived oil (taken directly from 
algae), BioMar produces a more 
sustainable aquafeed that promotes the 
development of omega-3 fatty acids, 
growth, fish health, and product quality.

BioMar reports that their use of fish 
oil in aquafeed has reduced in recent 
years. Several factors have contributed 
to this, including tightening regulations 
on marine contaminants and increased 
scarcity of fish oil, which also relates 
to cost. However, fish oil has high 
natural levels of omega-3-rich fatty 
acids, specifically, eicosapentaenoic 

acid (EPA) and docosahexaenoic acid 
(DHA), which promote fish health and 
performance. This means farmers using 
feeds enriched with fish oil produce fish 
with higher natural levels of omega-3 
fatty acids.

Therefore, any potential replacement 
for fish oil in aquafeed needs to provide 
just as many benefits to be worth 
including in the feed. BioMar’s solution, 
through the work of Dr Kyla Zatti and 
the research team, is to use algal oil as 
a replacement for the fish oil, as these 
should provide the same benefits of 
the EPA and DHA present in fish oil 
necessary for healthy fish whilst also 
being more sustainable and providing 
increased food safety for human 
consumption.

Investigating Algal Oil as an 
Alternative

To test the effects of different balances 
of fish oil and algal oil in enriching the 
feed of farmed salmon, 1,020 salmon 
were evenly distributed amongst 12 
sea cages at the LetSea Aquaculture 
Research Station in Dønna, Norway. The 
health of the salmon was monitored 
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throughout the year, as were the temperature, oxygen levels, 
and salinity (saltiness) of the water. 

Before the trial began, the oil sources and ten fish from the fish 
stock were sampled to determine the baseline levels of fatty 
acids and contaminants already present. Four different feeds 
were formulated to see their effect on the salmon, where the 
first was a control feed made with fish oil and rapeseed oil, the 
second contained a 50% mix of algal and fish oils, the third was 
a 100% algal oil mixed with rapeseed oil, and the fourth was a 
100% algal mixed with linseed oil instead of rapeseed. Each diet 
was designed to contain the same balance of proteins, fat, EPA 
and DHA, and other micronutrients.

Feeds were randomly assigned in triplicates to twelve sea 
cages, and the salmon monitored for over one year from 
approximately 500 g to 4 kgs in weight. No differences in the 
health and welfare of the salmon were found between the 
different feeds, and the final size of the fish was fairly consistent 
over the twelve pens. The survival rate throughout the duration 
of the feeding period across the different feeds was 94%. She 
suggests that increasing the DHA levels in the feed could have 
beneficial effects on salmon health and further decrease the 
mortality rate. As an added benefit, the salmon preferred eating 
the algal feed over the purely fish oil feeds.

At the end of the trial, the effects of the different feeds on fish 
fatty acid levels, contaminant levels, and fillet quality were 
investigated. When the contaminant levels were compared in 
fish fed with algal oil against fish oil mixes, she found that fish 
provided algal feedstock had significantly lower contaminant 
levels than those receiving feeds with fish oil. Additionally, 
the switch from fish-based to algal oils maintained the overall 
levels of beneficial fatty acids in the fish. The difference in 
the two vegetable oils changed the balance of fatty acids in 
the fish, as expected, but didn’t affect overall fish health or 
performance. 

The quality of the fillets was also not impacted by the change 
in the feed. Previous research suggested that using vegetable 
oils low in EPA and DHA could lead to some discolouration in 
the salmon flesh, but found no evidence of this in Dr Zatti’s 
samples. This suggests that while contaminant levels could be 
reduced by using certain fish oils, this could increase demand 
for an already limited resource.
The research performed by Dr Zatti and the research team at 
BioMar, together with the strategic collaboration with Corbion, 
has shown that the complete replacement of fish oils with algal 
oils in aquafeed is highly promising. Using algal oils benefits 
both sustainability and food safety whilst not impacting the 
health of the fish or the quality of the final product. As algal 
oils are already commercialised and ready for use, it seems 
the time is right for an algal revolution in aquaculture farming 
techniques.
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