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Abstract

Tannins are a heterogeneous group of plant secondary polyphenolic compounds widely found in various
feed resources. Historically, tannins were regarded primarily as anti-nutritional factors due to their ability to
precipitate macromolecules such as proteins, leading to reduced feed intake and impaired animal performance.
However, recent research has revised this perspective. Recognition that low to moderate concentrations of
tannins (depending on the source) can enhance feed nutritive value, product quality, and environmental
sustainability has increased interest in their use. Condensed tannins form tannin—protein complexes in the
neutral pH of the rumen, which are resistant to microbial degradation. This mechanism protects dietary protein
from excessive ruminal breakdown and increases the flow of rumen-undegradable protein (RUP) to the small
intestine, thereby improving nitrogen utilization efficiency.In addition, tannins offer substantial environmental
benefits: they reduce methane (CH4) production from ruminants and shift nitrogen excretion from urine to
feces, thereby improving overall nitrogen retention and reducing nitrogen losses. Tannins also modulate
ruminal fat biohydrogenation, increasing the passage of beneficial unsaturated fatty acids such as CLA and
vaccenic acid to the intestine, ultimately improving meat and milk quality. Condensed tannins are also
recognized for their role in controlling pasture bloat and serving as a natural anthelmintic strategy against
gastrointestinal nematodes. Overall, the effectiveness of tannins depends on factors such as their chemical
structure, concentration, and the animal species. Careful dose management (low to moderate inclusion levels)
and the use of neutralizing agents such as polyethylene glycol (PEG) can maximize the beneficial effects of
tannins while minimizing potential risks.
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