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DESCRIPTION

Aquaculture has expanded rapidly over the past few decades,
becoming one of the fastest-growing food production sectors
worldwide. The increasing reliance on aquaculture to meet global
seafood demand has led to significant advances in feed
technology. Modern fish feed is designed to optimize growth,
immunity and overall performance of farmed fish. While feeds
are primarily composed of fishmeal, fish oil, plant proteins and
supplementary ingredients, the complexity of these formulations
also raises potential risks. One emerging concern is the presence
of parasites within feed components, which may compromise fish
health and influence productivity.

Traditional methods for detecting parasites in feed are limited by
their sensitivity, labor intensity and inability to detect low-
abundance or cryptic organisms. With the advent of High-
Throughput Sequencing (HTS), feed composition can be
analyzed at unprecedented levels of detail, enabling the detection
of hidden microbial and parasitic communities. This technology
provides insights not only into nutritional content but also into
potential biological hazards present in feed.

Fish feed and potential parasite sources

Fish feed formulations typically contain a blend of animal- and
plant-derived ingredients. Fishmeal and fish oil are common
protein and lipid sources, while soybean meal, corn gluten and
wheat are widely used as plantbased alternatives. Additional
supplements include amino acids, vitamins, minerals and
probiotics.

Each of these components can introduce parasites or their DNA
residues. Fishmeal derived from small pelagic fish may carry
remnants of protozoans or helminths. Plant-based proteins may
harbor fungal spores, nematodes, or microbial contaminants
introduced during cultivation or storage. Additives derived from
marine organisms, such as krill or algae, can also introduce
unique parasite taxa.

Conventional microscopic examination of feed is often
inadequate to detect parasite eggs, cysts, or DNA fragments in
low concentrations. As a result, there is growing recognition that
molecular tools like HTS provide a more complete picture of

potential contamination risks.

Parasites on aquaculture productivity

Parasites introduced through feed can compromise fish health
and reduce productivity. Infections often manifest as reduced
growth, poor feed conversion ratios, increased mortality and
higher disease susceptibility.

For example, protozoan infections can impair intestinal
function, reducing nutrient absorption. Nematode infestations
can cause internal tissue damage and inflammation.
Microsporidian infections may result in chronic debilitation,

reducing overall production efficiency.

The economic implications are significant. Losses may occur due
to increased mortality, reduced harvest weight, higher treatment
costs and potential restrictions on marketability when food safety
concerns arise. Ensuring feed safety is therefore an essential
component of aquaculture biosecurity.

Fish feed plays a central role in the success of aquaculture, yet it
can also serve as a pathway for parasite contamination. High-
throughput sequencing has transformed the ability to analyze
feed composition, providing sensitive detection of parasites and
other biological hazards. While not without limitations, HTS
enables early detection and

comprehensive surveillance,

informed risk assessment of feed-related parasite threats.

By combining molecular monitoring with preventive measures in
feed production and distribution, aquaculture can significantly
reduce parasite risks. The adoption of HTS within regulatory
and industry frameworks will contribute to healthier farmed fish
populations, safer seafood and a more resilient aquaculture
sector.
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