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Harnessing Chemosensory Science for the Next Generation of Shrimp Aquaculture

The global shrimp aquaculture industry has made remarkable advances over the past two
decades. Improvements in genetics, nutrition, disease management, water quality control, and
farming systems have transformed shrimp production into one of the world's most important
sources of animal protein.

Yet despite these innovations, a fundamental biological challenge remains largely unchanged:
ensuring that feed is rapidly located and consumed by shrimp before valuable nutrients are lost to
the environment.

As production intensifies and sustainability becomes increasingly important, the future of shrimp
nutrition may depend not only on what is included in a feed, but also on how effectively that feed

communicates its presence to the shrimp.

This is where chemosensory attraction may become a significant new tool for the industry.

How Shrimp Find Food

Unlike many fish species that rely heavily on vision during feeding, shrimp operate primarily in
a chemical world.

In both natural and aquaculture environments, shrimp continuously sample their surroundings for
dissolved chemical signals that indicate the presence of potential food sources.

Among the most powerful of these signals are free amino acids.
These compounds are naturally released by living organisms, damaged tissues, microbial
activity, and decomposing food sources. Through evolution, shrimp have developed highly
sensitive chemoreceptors capable of detecting these molecules at extremely low concentrations.
When these receptors are activated, shrimp respond by:

e Increasing exploratory behavior

e Moving toward the chemical source
o Concentrating in feeding areas



o Increasing feeding activity
o Extending feeding duration

This ability to detect food from a distance plays a critical role in survival in natural environments
and presents an opportunity for aquaculture producers seeking to maximize feed efficiency.

The Hidden Cost of Feed Discovery

Modern shrimp feeds are nutritionally sophisticated products containing carefully balanced
proteins, lipids, vitamins, minerals, and functional ingredients.

However, even the most nutritionally complete feed provides no benefit until it is actually
consumed.

In pond and tank environments, feed pellets immediately begin interacting with water. Valuable
nutrients can leach from the pellets, reducing nutritional value and contributing to water quality
challenges.
The longer feed remains undiscovered, the greater the opportunity for:

e Nutrient losses

e Reduced feed efficiency

e Increased waste accumulation

o Deteriorating water quality

e Increased production costs

The challenge is particularly important in intensive production systems where maximizing feed
utilization is essential for profitability.

An attractive feed that is rapidly located by shrimp may deliver more of its intended nutritional
value before nutrient losses occur.

The Role of Chemosensory Attraction

Historically, many feed additives have focused on improving palatability after a shrimp
encounters a feed pellet.

Chemosensory attractants operate earlier in the feeding process.

Their primary role is to create a chemical signal plume that disperses through the water and
actively attracts shrimp toward the feeding zone.

This distinction is important.

Palatability influences what happens when shrimp contact the feed.



Attraction influences whether shrimp find the feed in the first place.
The future of shrimp nutrition may increasingly incorporate both functions.

By combining nutritional excellence with optimized chemical signaling, feed manufacturers may
be able to improve feeding efficiency at multiple stages of the feeding process.

Creating a Stronger Feeding Signal

In natural ecosystems, food sources release complex mixtures of dissolved compounds that
shrimp have evolved to recognize.

Free amino acids are among the most important components of these chemical signatures.

Research across numerous aquatic species has demonstrated that amino acids can act as powerful
behavioral stimulants, triggering movement toward a food source and increasing feeding activity.

The effectiveness of these compounds lies not only in their individual properties but also in how
they interact with multiple chemoreceptor systems simultaneously.

A carefully designed amino acid formulation can create a stronger and more biologically relevant
feeding signal than individual compounds alone.

For producers, this offers the possibility of attracting additional shrimp to feeding areas both
more rapidly and consistently.

The AminoTec Approach

At AminoTec Research and Development, our work is founded on a simple premise: feeding
behavior can be influenced through a scientific understanding of aquatic chemoreception.

For many years, we have investigated how specific amino acids and amino acid blends influence
feeding responses in aquatic species.

This research has already produced successful commercial applications in the recreational
fisheries sector, where amino acid-based formulations have demonstrated exceptional attraction
properties across multiple species.

Today, we believe similar scientific principles can be applied to aquaculture.

Rather than relying solely on traditional attractant systems, next-generation feed stimulants can
be designed using a mechanistic understanding of how aquatic crustacea detect and respond to

dissolved chemical cues.

The objective is straightforward:



Create stronger attraction signals that encourage shrimp to locate feed more quickly and feed
more efficiently.

Opportunities for Modern Shrimp Farming

As global demand for shrimp continues to grow, producers face increasing pressure to improve
productivity while reducing environmental impact.

Chemosensory attractants may offer several potential benefits:
o Faster discovery of feed pellets
o Greater concentration of shrimp in feeding zones
o Improved feed utilization
e Reduced nutrient losses through leaching
e Improved production efficiency

e Reduced environmental loading

Even small improvements in feed discovery and consumption can have significant economic
consequences when multiplied across large commercial production systems.

For an industry where feed often represents the largest operating expense, technologies that
improve feed effectiveness deserve serious attention.

Looking Ahead

The next generation of aquaculture innovation may come from a deeper understanding of how
aquatic fauna perceive their environment.

For shrimp, feeding begins long before a pellet is consumed. It begins with the detection of
chemical signals in the surrounding water.

As the industry seeks new methods to improve sustainability and efficiency, chemosensory
attraction technologies are likely to become an increasingly important component of feed design.

The future feed pellet may not simply deliver nutrition.

It may actively signal its location, attract shrimp from a distance, and help maximize the value of
every kilogram of feed offered.

At AminoTec Research and Development, we believe that understanding and harnessing these
biological mechanisms represents one of the most exciting frontiers in modern aquaculture.

Let's Start the Conversation



AminoTec Research and Development is actively seeking collaborations with shrimp producers,
feed manufacturers, universities, and aquaculture research organizations interested in evaluating
amino acid-based chemosensory attractants under commercial and research conditions.

If your organization is exploring innovative ways to improve feed utilization, feeding efficiency,
and production performance, we would welcome the opportunity to discuss pilot studies and
collaborative research programs.

The future of shrimp nutrition may not depend solely on feeding better diets -it may depend on
helping shrimp find those diets faster.



