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Decarboxylation is a biochemical process in which a carboxyl group (COOH) is removed from a
molecule, resulting in the release of carbon dioxide (CO2). This process involves the enzymatic or
chemical removal of the carboxyl group, leading to the formation of a new compound.

Decarboxylation reactions are important in various biological processes and metabolic pathways.
Here are a few examples:

Cellular Respiration: In aerobic respiration, decarboxylation reactions occur during the breakdown of
glucose in glycolysis and the citric acid cycle. For instance, during the conversion of pyruvate to
acetyl-CoA in the transition step before entering the citric acid cycle, a carboxyl group is removed
from pyruvate, resulting in the release of CO2.

Amino Acid Metabolism: Decarboxylation is involved in the metabolism of certain amino acids. For
example, the decarboxylation of histidine produces histamine, an important molecule involved in
allergic and inflammatory responses. Similarly, decarboxylation of L-DOPA (a precursor of dopamine)
forms dopamine, a neurotransmitter.

Neurotransmitter Synthesis: Decarboxylation reactions are crucial for the synthesis of various
neurotransmitters in the central nervous system. For instance, the decarboxylation of L-glutamic acid
produces gamma-aminobutyric acid (GABA), an inhibitory neurotransmitter.

Biosynthesis of Molecules: Decarboxylation reactions are involved in the biosynthesis of various
molecules. For example, the decarboxylation of malonyl-CoA is a key step in fatty acid synthesis.

Fermentation: Decarboxylation reactions are central to fermentation processes. For instance, in
alcoholic fermentation, decarboxylation of pyruvate produces acetaldehyde, which is further reduced
to ethanol.

Decarboxylation reactions are often catalyzed by specific enzymes known as decarboxylases. These
enzymes facilitate the removal of the carboxyl group from the substrate molecule, resulting in the
release of CO2 and the formation of a new compound.

Overall, decarboxylation plays a crucial role in various biological processes, including energy
production, biosynthesis, and neurotransmitter metabolism. Understanding and studying
decarboxylation reactions provide insights into the metabolism of different compounds and their
functional roles in cellular processes.
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