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Harnessing Chemosensory Science for the Next Generation of Salmon Aquaculture

For decades, salmon aquaculture has focused on improvements in genetics, nutrition, health
management, and production systems. These advances have helped transform salmon farming
into one of the most efficient animal protein production industries in the world.

Yet one area remains surprisingly underutilized: the application of chemosensory science to
optimize feeding behavior during the most vulnerable stages of salmon development.

As global aquaculture continues to expand, the ability to improve feed acceptance, accelerate
adaptation to formulated feeds, and increase robustness before sea transfer may become a
significant competitive advantage. Chemosensory feeding stimulants could play an important
role in achieving these objectives.

Understanding How Salmon Detect Food

Like most fish species, salmon possess highly developed olfactory and gustatory systems. These
sensory systems evolved to detect chemical signals released by natural food sources in their
environment.

Free amino acids are among the most powerful feeding cues found in nature. They are released
from prey organisms, aquatic invertebrates, damaged tissues, and microbial activity. Through
millions of years of evolution, fish have developed specialized receptors capable of detecting
these compounds at extremely low concentrations.

When these receptors are activated, they influence a range of behaviors including:

o Feed detection

o Feed recognition

o Feeding motivation

e Feed intake rate

o Continued feeding activity

In nature, these mechanisms help fish locate food efficiently. In aquaculture, they present an
opportunity to improve the attractiveness and effectiveness of formulated feeds.



The Challenge of Early-Life Feeding

The period between first feeding and transfer to sea pens represents one of the most critical
phases in salmon production.

Young salmon must rapidly adapt to manufactured feeds while simultaneously developing the
physiological reserves needed to withstand handling, transportation, vaccination, environmental
changes, and eventual transfer to marine systems.
Any factor that reduces feed intake during this period can potentially impact:

e Growth rates

e Uniformity of stock

o Feed conversion efficiency

e Health status

e Stress resilience

While modern salmon feeds provide excellent nutritional value, nutritional quality alone does not
guarantee optimal feed acceptance.

A feed can contain all the required nutrients, but if fish are not motivated to consume it
aggressively and consistently, performance may be compromised.

This is where chemosensory feeding stimulants may offer significant benefits.

Moving Beyond Nutrition

Historically, feed formulation has focused primarily on nutritional requirements.

Amino acids are generally viewed as nutrients that contribute to protein synthesis and growth.
However, many amino acids also serve a second function: they act as potent chemical signals
that stimulate feeding behavior.

The distinction is important.

Nutritional formulation determines what a feed can provide after consumption.

Chemosensory formulation influences whether the fish chooses to consume the feed
enthusiastically in the first place.

Future feed development is likely to increasingly integrate both approaches.
Rather than considering feed attractants as simple palatability enhancers, the industry may begin

viewing them as functional performance tools capable of influencing feeding behavior and
overall production outcomes.



Building More Robust Smolts

One of the most promising opportunities for chemosensory feeding stimulants lies in the
production of robust smolts prior to sea transfer.

Successful transfer from freshwater hatcheries to sea pens depends on several factors:

e Adequate body condition

e Strong growth performance

e Uniform stock size

o Effective adaptation to formulated diets
e Reduced susceptibility to stress

Enhanced feed acceptance during juvenile development has the potential to support these
objectives.

Fish that feed aggressively and consistently are more likely to achieve target growth rates and
develop the physiological reserves required for successful transition into marine production
systems.

The economic implications are substantial.
Even modest improvements in feed intake during juvenile stages can compound over time,

resulting in larger, more uniform fish entering sea pens and potentially improved performance
throughout the production cycle.

A Science-Driven Approach

At AminoTec Research and Development and BioSource Baits, we have spent years
investigating the chemistry and biology of fish feeding stimulation.

Our work has focused on understanding how specific amino acids interact with fish
chemoreceptors and how targeted combinations of compounds can influence feeding behavior.

This research has already demonstrated strong performance in recreational fisheries applications,
where amino acid-based feeding stimulants have repeatedly shown the ability to increase feeding
responses in multiple species.

The next logical step is translating these scientific principles into aquaculture.
Rather than relying on traditional attractant systems developed through trial and error, modern

chemosensory formulations can be designed using a mechanistic understanding of receptor
activation and feeding behavior.



This creates opportunities to develop highly targeted stimulants optimized for specific species
and production stages.

For salmon producers, this may ultimately mean feed additives specifically engineered to
maximize feed acceptance during juvenile development and smolt production.

The Future of Salmon Feeding

Aquaculture is entering an era where incremental improvements can deliver significant economic
value.

Genetics, health management, automation, and precision nutrition have all contributed to
industry growth. Chemosensory optimization may represent the next frontier.

As sustainability pressures increase and producers seek greater efficiency from every kilogram of
feed, technologies that encourage stronger feeding responses and improved feed utilization will
become increasingly important.

Future salmon feeds may not simply be formulated to meet nutritional requirements - they may
also be engineered to communicate directly with the fish's sensory system, encouraging faster
recognition, stronger feeding motivation, and more consistent feed intake.

For juvenile salmon preparing for transfer to sea pens, this could mean healthier, more robust
fish entering the next phase of production.

For the aquaculture industry as a whole, this could represent an entirely new approach to
maximizing biological performance through applied chemosensory science.

Let's Start the Conversation

AminoTec Research and Development is actively seeking collaboration opportunities with
salmon producers, feed manufacturers, universities, and aquaculture research organizations
interested in evaluating amino acid-based chemosensory feeding stimulants in juvenile salmon.

If your organization is exploring innovative approaches to improve feed acceptance, growth
performance, and smolt robustness prior to sea transfer, we would welcome the opportunity to
discuss collaborative research and pilot trials.

The next breakthrough in salmon aquaculture may not come from feeding fish more feed—it
may come from helping fish better recognize and respond to the feed they are already being
offered.



