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BIOCHEMICAL ROLE AND PHYSIOLOGICAL SIGNIFICANCE OF
VITAMIN C IN THE HUMAN BODY

Pavlova Kira

Higher Education Applicant

Kozub Svitlana

PhD (Technical Sciences), Associate Professor
Kharkiv National Medical University

Ukraine

Vitamin C or L-ascorbic acid is a water-soluble vitamin that is widely
distributed in natural products, used as a dietary supplement, and incorporated into
various food and pharmaceutical formulations. The human body is unable to
synthesize vitamin C endogenously; therefore, it must be obtained exogenously
through dietary sources.

L-ascorbic acid is a potent reducing agent capable of readily donating electrons
to other molecules. Owing to this property, vitamin C performs two primary
biochemical functions: an antioxidant role, involving the neutralization of free
radicals, and a cofactor role, associated with its participation in enzymatic
hydroxylation reactions.

Vitamin C plays an essential role in maintaining the human immune system. It
participates in wound healing, facilitates iron absorption, contributes to the formation
of bone tissue and teeth, and supports the normal functioning of the nervous system.
Collagen, the synthesis of which depends on the availability of vitamin C, is the
principal structural component of connective tissue and plays a crucial role in the
body’s regenerative processes.

Scientific studies are investigating the potential ability of vitamin C, owing to
its pronounced antioxidant properties, to mitigate the effects of free radicals and
thereby slow down or prevent the development of certain oncological, cardiovascular,
and other pathological conditions associated with oxidative stress. In addition,
vitamin C supports immune system function and enhances the absorption of

non-heme iron from plant-based foods.
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Recommendations regarding the intake of ascorbic acid and other nutrients are
established based on current dietary standards approved by relevant biomedical
authorities. The normative values, which take into account an individual’s age, sex,
and physiological condition, include the Recommended Dietary Allowance — the
average daily intake level sufficient to meet the nutritional requirements of most
healthy individuals. This indicator is widely used in the development of balanced
dietary plans, assessment of the nutritional status of populations, and the
establishment of dietary guidelines.

Adequate Intake is defined as the level of nutrient consumption considered
sufficient to maintain normal physiological functions of the body. This parameter is
applied in cases where available scientific evidence is insufficient to establish a
precise Recommended Dietary Allowance.

The Estimated Average Requirement is defined as the average daily nutrient
intake level estimated to meet the requirements of approximately 50% of healthy
individuals within a specific age and sex group. It is used to evaluate the adequacy of
actual nutrient consumption in a population and to develop optimal dietary
recommendations that ensure sufficient intake of essential nutrients.

There are several forms of vitamin C that differ in their chemical structure,
solubility, and biological activity:

- L-ascorbic acid — the most common and biologically active form of vitamin
C, present in the majority of dietary supplements and pharmaceutical preparations;

- Sodium ascorbate and calcium ascorbate — these are salt forms of vitamin C
characterized by lower acidity and improved gastrointestinal tolerance;

- Liposomal vitamin C — an innovative form in which vitamin C molecules are
encapsulated within liposomes, microscopic lipid vesicles that enhance
bioavailability and protect the compound from degradation within the digestive tract;

- Ester forms of vitamin C — fat-soluble derivatives (such as ascorbyl palmitate)
primarily used in cosmetic formulations and dietary supplements to enhance
antioxidant protection of the skin and cellular membranes.

A particularly high concentration of vitamin C is found in fresh fruits,
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vegetables, and berries, which are the main natural sources of this nutrient. The
maximum content of ascorbic acid is preserved in freshly harvested and thermally
unprocessed foods, as vitamin C is a thermolabile compound that is easily degraded
by exposure to heat, light, and atmospheric oxygen.

For this reason, to ensure optimal intake of vitamin C, it is advisable to
consume fresh produce immediately after harvesting or purchase. Additionally, it
should be noted that prolonged storage, heating, or repeated thawing of fruits and
vegetables significantly reduces their vitamin C content, which may adversely affect
the biological value of these foods in the diet.

Thus, vitamin C is an essential compound required for the proper functioning
of the human body. It participates in the biosynthesis of collagen, which determines
the strength and elasticity of connective tissues, facilitates the absorption of dietary
iron, supports immune system activity, and provides antioxidant protection to cells
against free radical-induced damage. Moreover, vitamin C plays a significant role in
metabolic regulation, accelerates wound healing processes, and contributes to the
organism’s adaptation to stress conditions. Maintaining an adequate dietary level of
vitamin C is a key factor in sustaining homeostasis, preventing oxidative stress, and

promoting overall health and well-being.
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