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DESCRIPTION
Fish bile acids are increasingly being examined as useful 
biochemical indicators of digestive activity, nutrient utilization, 
intestinal microbial interactions, and metabolic condition in 
cultured aquatic animals. Bile is produced mainly by the liver 
and stored in the gallbladder in many fish species before being 
released into the digestive tract. Its major components include 
bile acids, phospholipids, cholesterol, pigments, proteins, and 
electrolytes. Among these compounds, bile acids have attracted 
particular interest because they participate in lipid digestion and 
also function as signaling molecules that influence metabolic 
processes. Profiling these molecules can therefore provide 
information extending beyond conventional measurements of 
feed intake, growth rate, and feed conversion.

Bile acids facilitate the digestion and absorption of dietary lipids 
by interacting with fats and forming micellar structures within 
the intestinal environment. This process improves the 
accessibility of lipids to digestive enzymes such as lipases. 
Efficient lipid digestion is especially important in aquaculture 
because dietary oils and other lipid sources are frequently used 
to supply concentrated energy and essential fatty acids. Changes 
in dietary lipid composition can influence bile acid synthesis, 
secretion, recycling, and intestinal activity. Measuring bile acid 
profiles may therefore help researchers understand how fish 
respond to different feed formulations.

Fish species differ considerably in their bile acid composition. 
Some species contain bile acids that are closely associated with 
those found in mammals, whereas others possess distinctive 
compounds related to their evolutionary history and dietary 
ecology. Freshwater and marine species may also display 
differences in bile acid metabolism because environmental 
salinity, feeding habits, intestinal physiology, and energy 
requirements can affect digestive processes. Carnivorous fish, 
herbivorous fish, omnivorous fish, and detritivorous species may 
consequently exhibit different patterns of bile acid production 
and utilization.

Modern analytical techniques allow researchers to detect and 
quantify a wide range of bile acid molecules in biological 
samples. Liquid chromatography coupled with mass 
spectrometry is particularly useful because it can separate 
compounds according to their chemical properties and detect 
molecules according to their mass-to-charge ratios. High-
resolution mass spectrometry can provide additional 
information regarding molecular composition. Nuclear magnetic 
resonance spectroscopy can also contribute to metabolite 
profiling, although its sensitivity and analytical requirements 
differ from those of mass spectrometric methods.

Samples for bile acid analysis may include bile collected directly 
from the gallbladder, intestinal contents, liver tissue, blood 
plasma, or other biological materials. Direct bile sampling can 
provide a concentrated representation of biliary compounds, 
while plasma measurements can offer information about 
systemic circulation. Intestinal samples can be particularly useful 
for investigating interactions between bile acids and the gut 
microbial community. Proper sample collection and storage are 
essential because biochemical compounds can change during 
prolonged exposure to unsuitable temperatures, oxygen, or 
repeated freeze-thaw cycles.

The interaction between bile acids and intestinal 
microorganisms has become an important research area in fish 
nutrition. Certain intestinal bacteria can transform primary bile 
acids into secondary or modified forms through enzymatic 
reactions. These microbial transformations can alter the 
biological properties of bile acids and influence their movement 
through the digestive tract. Conversely, bile acids can affect 
microbial community composition because some 
microorganisms are more tolerant of bile-associated conditions 
than others. This two-way interaction means that bile acid 
measurements can be considered alongside intestinal 
microbiome analysis when studying digestive health.

Feed composition is another major factor affecting bile acid 
profiles. Diets containing different levels or sources of protein, 
lipid, fiber, and plant-derived ingredients may produce distinct 
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cellular receptors and signaling pathways involved in glucose
regulation, lipid metabolism, and energy expenditure. Fish bile
acid profiling represents a valuable biochemical approach for
examining digestion, lipid utilization, intestinal microbial
activity, and metabolic responses. Its usefulness is particularly
relevant to aquaculture nutrition, where efficient nutrient
utilization has direct importance for fish growth and feed
efficiency. As analytical methods become more accessible and
species-specific datasets increase, bile acid measurements can
become an informative component of nutritional and
physiological studies involving cultured aquatic animals.
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biliary responses. Replacement of marine-derived ingredients 
with plant proteins can alter digestive physiology because plant 
materials contain different nutrient profiles and various non-
nutritional compounds. Changes in dietary oils can also affect 
lipid digestion and the demand for bile-mediated emulsification. 
Monitoring bile acids during feeding trials may therefore 
provide an additional biochemical measure for evaluating new 
aquafeed formulations.

CONCLUSION
The relationship between bile acids and energy metabolism is 
also gaining attention. Certain bile acids can interact with
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