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Aquafeeds

Novel formulations of aquafeeds use
alternative ingredients based on
sustainability

4 October 2021

By Luis Conceição , Gabriella Pereira  and Alexandra Pounds

GAIN project, funded by the EU Horizon 2020 Fund,
examines feed ingredients for turbot, salmon, trout and sea
bream
This is the third article in our series on “sustainable feeds.” This is part of a larger three-part series on
sustainable aquaculture intensi�cation in Europe, focused on “precision aquaculture,” “sustainable
feeds” and “circular economy.” This work from the GAIN project is funded by the EU Horizon 2020 Fund.
Each part in this series takes provides an introductory glance at the three topics, then explains how
outputs from the GAIN project are contributing towards it, including the applicability to industry and
governance.

Nutritionists have been testing new emerging ingredients for aquafeeds, and as alternative for
traditional marine and plant meals and oils in a quest for more sustainability and circularity in the use
of resources. Ingredients such as �sh protein hydrolysates, processed animal proteins, yeast meals,
insect meals, emerging vegetable meals/protein concentrates, microalgae, macroalgae, �sh oil from
trimmings, single cell oil, plant oils (e.g., linseed, rapeseed, sun�ower, camelina), poultry fat, insect oil
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and DHA-rich algal products are all suitable alternatives to ingredients used in conventional
formulations.

However, these ingredients have mostly been tested by researchers on a one-by-one basis. Moreover,
most of them have limitations for their inclusion level (percent) due to nutritional or technical
constraints, and thereby alternative formulations tend to be more complex, involving more ingredients
than the conventional ones.

Findings on novel aquafeed ingredients are based on work from an extensive team at Sparos, Alfred
Wegener Institute, GIFAS, IATS-CSIC, and Fondazione Edmund Mach. Pictured: GIFAS salmon sea cage
trial in Gildeskål, Norway.
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GAIN �sh trials aimed to evaluate emerging ingredients, already commercially available, using different
formulation concepts. The GAIN ingredient basket is based on circularity principles, maximizing
resource e�ciency, while contributing towards zero waste in the agro-food value chain, and looking for
feed cost-effectiveness. It also takes into account social acceptance to optimize sustainability within
the current/predictable regulatory framework.

The diets for four target species – salmon, turbot, sea bream and trout – were formulated and followed
the principles outlined in Fig. 1, with adjustments for each species based on known nutritional
requirements and tolerance to ingredients.

GAIN: Sustainable Feeds - Novel formulations of AqGAIN: Sustainable Feeds - Novel formulations of Aq……

Fig. 1: FM – �sh meal; FO – �sh oil; PAP – processed animal protein
from farmed animals (e.g., poultry meal, feather meal and blood
meal); VCP – vegetable (e.g., pea, rapeseed) protein concentrates
from European origin; FPH – �sh protein hydrolysates from �sheries
and aquaculture byproducts (e.g., �sh trimmings, heads and frames);
salmon oil – byproduct from salmon farming industry.

https://www.youtube.com/watch?v=lgTd4Zsv9ow
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While welfare indicators, feed intake, gut health and immunity for all species were unaffected by the
different diets, there were some interesting differences in the outcomes between the species. Salmon
performed well with all diets tested, both in terms of growth and feed conversion, but alternative
formulation had slightly worse feed conversions. The different diets had no effect on the presence of
sea lice or gut health. Moreover, a panel of 100 consumers could not distinguish taste, odor,
appearance or texture in samples of salmon that were fed the different diets.

In contrast,
gilthead sea
bream fed with
the commercial
diet and
alternative diets
without �sh and
livestock
byproducts had a
better FCR and
improved
bioavailability of
certain nutrients.
The results also
suggested that
these diets may
lower the �sh’s
in�ammation
response, though
the nutritionists
are planning
more trials to
con�rm this.
There was no
difference in
digestibility of
protein or
phosphorous,
which are both
critical for
sustaining
growth of the
animal.

For turbot and
trout, the different diets did not affect growth rate or FCR. Turbot fed on the alternative diets did have a
higher condition factor than those fed on the conventional diet. Moreover, the consumer panel could not
distinguish taste, odor, appearance or texture in trout and turbot fed with the different diets.

Overall, this output of the GAIN project showed that these novel formulations based on sustainability
and circular economy principles are viable options for these four �sh species. The team is now
examining the cost-effectiveness of these alternative diets and eventual positive or negative effects on
�sh health.

Fig. 2: Turbot trial running at the Alfred Wegener Institute in Bremerhaven, Germany.
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