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The National Food Institute researches how residual products from the seafood industry 
can be used to produce new ingredients for feed and food.
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The seafood industry’s side streams contain a great potential as 
a source for developing nutritional and sustainable foods or feed 
for animals. The side streams are those parts of the catch or the 
fish that are not utilized today, but are simply thrown overboard 
and end up as waste or are used in low-value products such as 
mink feed. The National Food Institute works closely with the 
fishing industry on finding solutions as to how the sustainable 
and nutritional foods of the future can be produced on a large 
scale and reach the consumers.

”Cod livers can provide healthy omega-3 fatty acids, and shrimp 
shells contain both taste and colour which the industry can use 
to produce new types of foods,” Professor and Head of Research 
Group Charlotte Jacobsen says. She stresses that until now only 
far too little research has been conducted on how the resources 
of the sea can contribute to new, healthy, and sustainable foods.

The researchers at the National Food Institute collaborate with 
the seafood industry on changing the logistics in the produc-
tion so that e.g. cod livers are not discarded but instead used 
for food. The Institute is also exploring ways of utilizing skin 
from fish and extracting bioactive substances from carcasses, 
and how process water (waste water) from other types of pro-

duction can contribute to a more sustainable feed source in the 
production of algae.

”In the old times, dairies considered whey to be a residual and 
waste product, but today, it is one of the most valuable products 
in the production. Now is the time to explore how we can utilize 
the side streams of the seafood industry to produce new, more 
sustainable products, which are rich in beneficial bioactive sub-
stances such as fish oil and protein,” Charlotte Jacobsen says.

Valuable fish oil from fish waste  
Filleting of fish results in tonnes of residual products which are 
full of healthy omega-3 fish oils. Instead of discarding the resid-
ual products, it would be more sustainable and add extra value 
for the seafood industry to extract the oils and use them as 
ingredients in health-promoting foods.

”Along with companies in the seafood industry, the National 
Food Institute conducts research in the design of omega-3 in-
gredients and the use of them in foods. Such ingredients will 
make it possible for food producers to enrich existing foods or 
develop new foods with a favourable health profile,” Charlotte 
Jacobsen says.

The waste from seafood to become 
the sustainable foods of the future 
In order to achieve the UN’s Sustainable Development 
Goals, we should utilize the ocean’s resources and create 
nutritional foods from the seafood industry’s side-streams, 
e.g. cod livers or off-cuts from fish fillets. The National 
Food Institute is looking beneath the ocean surface and is 
creating the foundation of the foods of the future.



The sea offers healthy fats
In general, the National Food Institute works on how omega-3 
fatty acids can become a more attractive alternative to less 
healthy fats in our food that also have a greater climate impact, 
such as animal fat.

”It is paradoxical how little omega-3 is actually in a shrimp salad 
so why not replace the unhealthy fat with the nutrient-rich oil?” 
Charlotte Jacobsen asks.

Other suggestions for foods where omega-3 could play a great-
er role are mayonnaise, dressings, tuna salad, fish pâtés, and 
protein bars – just to mention a few.

Starfish become animal feed 
The ocean and the seafood industry have a large and unfulfilled 
potential, not only when it comes to candidates for sustain able 
and nutrient-rich foods and food ingredients for people, but 
also as feed for animals.

The world’s first starfish meal factory has opened its doors by 
the Limfjord where the plague of the seabed, starfish, is be-
ing turned into animal feed. For a long time, the large stocks of 
starfish – up to 50 per square metre – have been a problem for 
mussel fishermen in the Limfjord, because the starfish eat large 
quantities of mussels and oysters.

”Starfish meal contains 70 % protein, and in 2017 the product 
was, on Denmark’s request, approved in the EU as feed for do-
mestic animals, including chickens and pigs,” Charlotte Jacobsen 
says.

Starfish also contain fats. The National Food Institute is ex-
ploring the composition of the starfish oil, and how it can be 
extracted from starfish with a view to a potential production of 
starfish oil rich in omega-3.

Algae and mussels can also become feed
The small organisms of the sea, the microalgae, are also of in-
terest when it comes to creating sustainable feed for domestic 
animals.

Therefore, the researchers at the National Food Institute are 
exploring ways of growing microalgae, which can replace fish-
meal and fish oil in fish feed.

In the hunt for a sustainable future, the researchers have also 
developed a way to process mussels that are too small to be 
sold as foods into a financially viable, sustainable and organic 
ingredient in chicken and pig feed.

After experimenting with meat grinders, juicers, and various 
equipment from the Institute’s test facility, the researchers 
have found a promising and sustainable method to process 
small mussels. The method leaves out the expensive cooking 
process and the time-consuming sorting process in which other 
species such as starfish and crustaceans are removed. Instead, 
the new method involves putting the mussels, including shells 
and any nutrient-rich by-catch, through a meat grinder and then 
through a press that separates the mass into a fluid and a dry 
matter. The fluid is then dried into meal, which can be mixed 
with the feed.9

6



The ambition is that the National Food In-
stitute makes a contribution that – over the 
next ten years – will enable the industry to 
start, in earnest, to utilize the overlooked re-
sources of the sea such as seaweed, microal-
gae, and residual products from fish so that 
we, in Denmark, can start producing new sus-
tainable and nutrient-rich foods and live up 
to the UN’s Sustainable Development Goals. 
Today, way too much nutrition is wasted, 
ends up in the sea, or at an incineration plant 
even though the potential is much greater.

Charlotte Jacobsen
Professor and Head of Research Group 
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