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DESCRIPTION

Aquafeed digestibility kinetics describes the rate and extent at
which nutrients and feed components are broken down,
absorbed, and utilized by cultured aquatic animals. Feed
digestibility is often reported as a single percentage, but
digestion is a dynamic process that changes with feeding rate,
ingredient composition, size, temperature,
gastrointestinal  transit, activity, and physiological
condition. Studying the timing of nutrient release provides
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additional information about how efficiently a formulated diet
supports growth and metabolic activity. This approach is
particularly useful in aquaculture because fish, shrimp, and
other cultured species differ substantially in digestive anatomy,
production, feeding  behavior,
requirements.

enzyme and  nutrient

The digestion of an aquafeed begins soon after ingestion.
Physical disruption of feed particles increases their contact with
digestive fluids, while lipids,
carbohydrates, and other organic components. Proteins are
converted into peptides and amino acids, lipids are separated
into smaller components and fatty acids, and carbohydrates are

enzymes act on proteins,

transformed into simpler molecules that can be absorbed
through the intestinal surface. The speed of these processes is
influenced by feed structure and ingredient characteristics. A
diet containing highly digestible protein sources may release
amino acids rapidly, whereas ingredients containing substantial
structural carbohydrates or resistant compounds may remain in
the digestive tract for longer periods.

Digestibility kinetics can therefore be considered in terms of
both extent and time. Apparent digestibility coefficients indicate
the proportion of a nutrient that appears to be absorbed from
the gastrointestinal tract, while kinetic measurements examine
how nutrient availability changes after feeding. Sampling at
different intervals can reveal when digestion is most active and
when nutrients begin to leave the digestive system. Such

information can help researchers compare ingredients that
produce similar final digestibility values but have different
digestion rates.

Protein digestion is especially important in aquafeed evaluation
because amino acids are required for tissue formation, enzyme
production, immune functions, and other biological activities.
Fish species with strong gastric digestion may begin substantial
protein hydrolysis in the stomach, while species without a
conventional stomach depend more heavily on intestinal and
pancreatic processes. Shrimp also possess a distinctive digestive
system involving the hepatopancreas, which contributes digestive
enzymes and nutrient processing. These anatomical differences
mean that the same feed ingredient can produce different
digestion profiles among cultured species.

Lipid digestion follows another temporal pattern. Dietary lipids
provide concentrated energy and supply essential fatty acids
required for cellular membranes, growth, reproduction, and
physiological Lipid digestion depends
emulsification, lipase activity, bile-associated processes, and

regulation. on
intestinal absorption. The physical form of dietary oil can affect
its accessibility to digestive enzymes. Excessive lipid inclusion
may also alter gastric or intestinal passage and influence the
timing of nutrient absorption. Measuring lipid disappearance at
several postfeeding intervals can therefore provide useful
information beyond a final digestibility value.

Carbohydrate digestion is equally influenced by ingredient
structure. Starch from cereal-based ingredients can be rapidly
hydrolyzed properly  processed,  while
polysaccharides may resist enzymatic breakdown. Extrusion,

when complex
cooking, grinding, and other feed-processing methods can
modify starch structure and particle characteristics. These
changes may affect how quickly carbohydrates become available
after ingestion. In carnivorous fish, which generally have lower
high than

omnivorous species, understanding this timing can assist in

tolerance  for carbohydrate  inclusion many

evaluating alternative formulations.
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Feed particle size has a direct relationship with digestive kinetics.
Smaller particles generally provide a larger surface area for
enzymatic action, although excessively fine feed can create
practical problems such as nutrient loss in water and poor
feeding behavior. Pellet density, water stability, texture, and
expansion also influence how feed changes after immersion.
Once a pellet enters the digestive tract, hydration can alter its
physical structure and affect the accessibility of nutrients.
Consequently, feed manufacturing conditions should be
considered when interpreting digestibility measurements.

CONCLUSION

Aquafeed digestibility kinetics provides a quantitative framework
for examining how nutrients move through the digestive process
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after feeding. Instead of treating digestibility as a single
endpoint, kinetic analysis considers the sequence and timing of
nutrient release and absorption. This perspective can support
ingredient selection, feed formulation, feeding management,
and waste reduction in aquaculture. Careful measurement of
digestion rates, combined with information on animal
physiology and feed characteristics, can contribute to more
efficient use of dietary nutrients and better matching between
feed composition and the biological needs of cultured aquatic
species.
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