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DESCRIPTION

Carbohydrate metabolism is the biochemical process by which
our bodies catbohydrates into usable energy.
Carbohydrates, found in foods such as bread, rice, fruits and
vegetables, are one of the three macronutrients essential to
human health, alongside proteins and fats. Once consumed,
these carbohydrates are broken down into simpler sugars,
primarily glucose, which the body uses as a key energy source for
cellular activity. Understanding the pathways involved in
carbohydrate metabolism is vital for recognizing how our bodies
generate energy and maintain metabolic balance.

Carbohydrate metabolism begins with digestion. When
carbohydrate-rich foods are ingested, enzymes in the mouth,
particularly salivary amylase, begin breaking down complex
polysaccharides like starch into smaller molecules. As the food
travels through the digestive system, pancreatic amylase
continues this breakdown in the small intestine. The resulting
monosaccharides mainly glucose, fructose and galactose are then
absorbed into the bloodstream through the intestinal lining.

convert

Once in the bloodstream, glucose becomes the principal sugar
transported to cells throughout the body. Insulin, a hormone
secreted by the pancreas, plays a key role in facilitating glucose
uptake by cells, particularly muscle and fat tissues [1-3].

The first major step in carbohydrate metabolism is glycolysis, a
10-step enzymatic process that occurs in the cytoplasm of cells.
In glycolysis, one molecule of glucose (a six-carbon sugar) is
broken down into two molecules of pyruvate (each with three
carbon atoms). This process yields a small but vital amount of
energy: 2 molecules of ATP (adenosine triphosphate) and 2
molecules of NADH (a reduced coenzyme involved in electron
transport).

Glycolysis does not require oxygen, so it can occur under both
aerobic and anaerobic conditions. In the absence of oxygen
(anaerobic conditions), pyruvate is converted to lactate. Under

aerobic conditions, pyruvate moves into the mitochondria for
further energy production.

When oxygen is available, pyruvate enters the mitochondria and
undergoes oxidative decarboxylation, forming acetyl-CoA, a key
molecule that enters the citric acid cycle (also known as the
Krebs cycle or TCA cycle). This cycle occurs in the
mitochondrial matrix and involves a series of enzyme-catalyzed
reactions that generate more ATP and electron carriers,

including NADH and FADH2.

The final stage of carbohydrate metabolism is the Electron
Transport Chain (ETC) and oxidative phosphorylation,
which occur in  the inner mitochondrial membrane.
NADH and FADH2 produced from glycolysis and the citric
acid cycle donate electrons to the ETC, driving a series of
redox reactions that pump protons across the mitochondrial
membrane, creating a proton gradient. This electrochemical
gradient powers ATP synthase, an enzyme that synthesizes
ATP from ADP and inorganic phosphate. This process is
highly efficient, vyielding approximately 30-34 molecules of
ATP per molecule of glucose oxidized far more than glycolysis
or the citric acid cycle alone [4-6].

Carbohydrate metabolism is not only about breaking down
glucose for energy. The body also needs to store and retrieve
glucose efficiently. Glycogenesis is the process of converting
excess glucose into glycogen for storage, mainly in the liver and
skeletal muscles. When blood glucose levels fall, glycogenolysis
breaks down stored glycogen back into glucose, which can then
be used for energy. This dynamic storage system helps the body
maintain glucose homeostasis, particularly during fasting or
between meals.

When carbohydrate intake is low and glycogen stores are
depleted, the body can synthesize glucose from non-carbohydrate
sources through a process called gluconeogenesis. This occurs
primarily in the liver and involves substrates such as lactate,
glycerol and amino acids [7].

Correspondence to: Rudler Cordoba, Department of Hepatology and Gastroenterology, University of Aarhus, Aarhus, Denmark, E-mail:

Cordoba_r@15edu.com

Received: 26-Feb-2025, Manuscript No. CMBO-25-29226; Editor assigned: 28-Feb-2025, PreQC No. CMBO-25-29226 (PQ); Reviewed: 14Mar-2025, QC
No. CMBO-25-29226; Revised: 21-Mar-2025, Manuscript No. CMBO-25-29226 (R); Published: 28 Mar-2025, DOI: 10.35841/2471-2663.25.11.237

Citation: Cordoba R (2025). How the Body Converts Carbohydrates into Energy through Metabolic Pathways for Daily Functioning and Health.

Clin Med Bio Chem. 11:237.

Copyright: © 2025 Cordoba R. This is an open-access article distributed under the terms of the Creative Commons Attribution License, which
permits unrestricted use, distribution and reproduction in any medium, provided the original author and source are credited.

Clin Med Bio Chem, Vol.11 Iss.1 No:1000237



Cordoba R

Gluconeogenesis is especially critical during prolonged fasting,
intense exercise, or starvation, as it ensures that glucose remains
available to tissues that depend heavily on it, such as the brain
and red blood cells. Lowers blood glucose by promoting glucose
uptake and storage. Raises blood glucose by stimulating
glycogenolysis and gluconeogenesis. Mobilize glucose during
stress or physical activity. These hormones work together to
maintain blood glucose levels within a narrow, healthy range

(8-10].

CONCLUSION

Disruptions in carbohydrate metabolism can lead to metabolic
disorders. Diabetes mellitus, for
insufficient insulin production or insulin resistance, leading to

instance, results from
elevated blood glucose levels. Other conditions, such as glycogen

storage diseases, affect how the body stores or retrieves glucose.

Understanding carbohydrate metabolism is essential not only
for healthcare providers but also for individuals managing
conditions like diabetes or metabolic syndrome. Proper diet,
exercise and sometimes medication can help regulate these
pathways and support overall metabolic health.
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