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Abstract: Vitamins are essential micronutrients that play
critical roles in various physiological processes within the
human body. This comprehensive review examines the
integral functions of vitamins, including their roles in
metabolic pathways, immune response, and overall health
maintenance. We categorize vitamins into water-soluble
and fat-soluble groups, discussing their dietary sources,
recommended intakes, and the implications of deficiencies
and excesses. Furthermore, we explore the interplay
between vitamins and other nutrients, highlighting recent
research that underscores their potential in disease
prevention and management. By synthesizing current
findings and addressing existing knowledge gaps, this
review aims to enhance understanding of vitamin
physiology and inform future research directions,
ultimately promoting better health outcomes through
appropriate dietary practices.
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INTRODUCTION

Vitamins are essential organic compounds that play a
crucial role in maintaining overall health and
supporting various physiological functions in the
human body. These micronutrients, required in small
amounts, contribute significantly to metabolism,
immune function, cell growth, and development.
Vitamins can be classified into two categories: fat-
soluble (A, D, E, and K) and water-soluble (B-
complex and C), each with distinct functions and
sources [1].

The body cannot synthesize most vitamins in
sufficient quantities, making dietary intake critical. A

deficiency in any vitamin can lead to various health
issues, underscoring the importance of a balanced diet
rich in diverse nutrients. Research has demonstrated
that adequate vitamin intake is associated with reduced
risk of chronic diseases, improved immune response,
and enhanced cognitive function [2]. This review aims
to explore the multifaceted roles of vitamins in human
health, highlighting their biochemical functions,
dietary sources, and implications for disease
prevention[3].

Activities of daily and independent living. This
Special Issue contains an extensive systematic review
of vitamin supplementation and dementia . The review
by Martinez and colleagues found folic acid and
thiamine supplementation alone or in combination
improved cognitive performance, while conflicting
results were reported with combined folic acid and
vitamin B12 supplementation. Cognitive performance
appeared to respond favorably to ascorbic acid
(vitamin C) and high-dose vitamin E supplementation
when taken separately, but more research is necessary
to support the use of vitamin E due to a limited number
of studies investigating its role in dementia. Cognitive
performance dramatically varied in response to
vitamin D supplementation, and thus, the results were
inconclusive regarding the potential benefit of
supplemental vitamin D on cognition . Delineating the
association of and identifying the mechanisms
governed by diverse vitamins with cognitive
impairment could reveal supplemental interventions
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that complement existing standard of care models in
this challenging condition[4].

Vitamins, Their Role, Deficiencies & Sources

Vitamin A, also known by its chemical names retinol
and retinal, as well as the four carotenoids including
beta-carotene, is a fat-soluble vitamin that plays a
crucial role in maintaining healthy vision. It is
essential for the formation of rhodopsin, a protein in
the eyes that enables low-light vision. A deficiency in
Vitamin A can lead to significant health issues, most
notably night blindness, where individuals experience
difficulty seeing in dim light. More severe deficiencies
can result in keratomalacia, a condition characterized
by dryness and cloudiness of the cornea, which can
lead to permanent vision loss. To ensure adequate
intake, it is important to consume foods rich in
Vitamin A, such as liver, cod liver oil, carrots,
broccoli, sweet potatoes, butter, kale, spinach,
pumpkins, collard greens, certain cheeses, eggs,
apricots, cantaloupe, and milk. These sources provide
both preformed Vitamin A and provitamin A
carotenoids, which the body can convert into active
Vitamin A[5].

Vitamin B1, also known as thiamine, is a water-
soluble vitamin that plays a crucial role in energy
metabolism by facilitating the production of various
enzymes that help break down blood sugar. This
process is vital for maintaining proper energy levels in
the body. A deficiency in Vitamin Bl can lead to
serious health issues, including beriberi, which affects
the cardiovascular and nervous systems, and
Wernicke-Korsakoff syndrome, a severe neurological
disorder associated with chronic alcohol consumption.
To ensure adequate intake of Vitamin B1, it is
important to include good dietary sources such as
yeast, pork, cereal grains, sunflower seeds, brown rice,
whole grain rye, asparagus, kale, cauliflower,
potatoes, oranges, liver, and eggs. These foods provide
a variety of ways to meet the body's thiamine needs
and support overall health.

Vitamin B2, also known as riboflavin, is a water-
soluble vitamin that plays a crucial role in the growth
and development of body cells, as well as in the
metabolism of food. It is essential for the conversion
of carbohydrates, fats, and proteins into energy,
supporting overall cellular function. A deficiency in
riboflavin can lead to notable symptoms, including
inflammation of the lips, known as cheilosis, and
fissures in the corners of the mouth, which can cause
discomfort and hinder proper nutrition. To ensure

adequate intake of Vitamin B2, it is important to
include good dietary sources such as asparagus,
bananas, persimmons, okra, chard, cottage cheese,
milk, yogurt, meat, eggs, fish, and green beans. These
foods provide a variety of ways to meet the body’s
riboflavin needs and support overall health.

Vitamin B3, also known as niacin or niacinamide, is a
water-soluble vitamin essential for various bodily
functions. It plays a crucial role in ensuring that cells
grow and operate correctly.

A deficiency in niacin can lead to health issues,
notably pellagra. This condition is characterized by
symptoms such as diarrhea, skin changes, and
intestinal upset, highlighting the importance of
maintaining adequate levels of this vitamin in the
body.

Good sources of vitamin B3 include a variety of foods.
Some of the best options are chicken, beef, tuna, and
salmon, as well as dairy products like milk and eggs.
Additionally, fruits and vegetables such as tomatoes,
leafy greens, broccoli, and carrots, along with nuts,
seeds, tofu, and lentils, are excellent sources of
niacin.[9]

Vitamin B5, also known as pantothenic acid, is a
water-soluble vitamin that plays a vital role in the
body. It is essential for the production of energy and
the synthesis of hormones, contributing significantly
to overall metabolic processes.

A deficiency in pantothenic acid, while rare, can lead
to symptoms such as paresthesia, commonly described
as a "pins and needles"” sensation. This highlights the
importance of maintaining adequate levels of this
vitamin for proper nerve function and overall health.

Good dietary sources of vitamin B5 include a variety
of foods. Meats, whole grains, broccoli, avocados, and
yogurt are all excellent sources, making it relatively
easy to obtain sufficient amounts through a balanced
diet.[10]

Vitamin B6, also known as pyridoxine, pyridoxamine,
or pyridoxal, is a water-soluble vitamin that plays a
crucial role in the body. It is vital for the formation of
red blood cells, which are essential for transporting
oxygen throughout the body.

A deficiency in vitamin B6 can lead to several health
issues, including anemia, which is characterized by a
reduced number of red blood cells, and peripheral
neuropathy, which affects nerve function and can
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cause pain, numbness, or weakness in the limbs. These
conditions underscore the importance of maintaining
adequate levels of this vitamin for overall health.

Good dietary sources of vitamin B6 include a variety
of foods. Chickpeas, beef liver, bananas, squash, and
nuts are excellent options, making it relatively easy to
incorporate this essential nutrient into a balanced
diet[11,12].

Vitamin B7, commonly known as biotin, is a water-
soluble vitamin that plays a vital role in the body's
metabolic processes. It enables the metabolism of
proteins, fats, and carbohydrates, making it essential
for energy production. Additionally, biotin contributes
to the synthesis of keratin, a structural protein
important for the health of skin, hair, and nails.

A deficiency in biotin, though rare, can lead to health
issues such as dermatitis, which is characterized by
skin inflammation, and inflammation of the intestines.
These conditions highlight the importance of ensuring
adequate biotin levels for maintaining overall health.

Good dietary sources of vitamin B7 include a variety
of foods. Egg yolks, liver, broccoli, spinach, and
cheese are excellent sources of biotin, making it
relatively easy to obtain sufficient amounts through a
balanced diet[13].

Vitamin B9, commonly known as folic acid or folinic
acid, is a water-soluble vitamin that is essential for the
synthesis of DNA and RNA. This function is
particularly important for cell division and growth,
making folate critical for overall health.

A deficiency in vitamin B9 can have serious
consequences,  especially  during  pregnancy.
Insufficient levels can adversely affect the
development of the fetus’s nervous system, leading to
neural tube defects. Consequently, healthcare
providers often recommend folic acid supplements for
women before and during preghancy to ensure
adequate intake.

Good dietary sources of vitamin B9 include a variety
of foods. Leafy vegetables, peas, legumes, liver, and
some fortified grain products are excellent sources.
Additionally, sunflower seeds and several fruits
provide moderate amounts of folate, making it
relatively easy to include this vital nutrient in a
balanced diet[14].

Vitamin B12, also known by its chemical names
cyanocobalamin, hydroxocobalamin, and

methylcobalamin, is a water-soluble vitamin that is
essential for maintaining a healthy nervous system. It
plays a crucial role in the production of myelin, which
protects nerve fibers, and is also important for DNA
synthesis and red blood cell formation.

A deficiency in vitamin B12 can lead to significant
health issues, including neurological problems such as
numbness and balance difficulties, as well as certain
types of anemia, which can cause fatigue and
weakness. These potential complications highlight the
importance of ensuring adequate intake of this
vitamin.

Good dietary sources of vitamin B12 include a variety
of animal products. Fish, shellfish, meat, poultry, eggs,
milk, and other dairy products are rich in B12.
Additionally, fortified cereals, fortified soy products,
and fortified nutritional yeast provide alternative
sources for those who may not consume animal
products. Doctors often recommend B12 supplements
for individuals following vegan diets to prevent
deficiency[15,16].

Vitamin C, also known as ascorbic acid, is a water-
soluble vitamin that plays a vital role in various
physiological functions. It is essential for collagen
production, which is crucial for healthy skin, wound
healing, and bone formation. Additionally, vitamin C
strengthens blood vessels, supports the immune
system, enhances iron absorption, and acts as a
powerful antioxidant, helping to protect cells from
oxidative stress.

A deficiency in vitamin C can lead to scurvy, a
condition characterized by symptoms such as bleeding
gums, tooth loss, and poor tissue growth and wound
healing. This highlights the importance of maintaining
adequate vitamin C levels for overall health.

Good dietary sources of vitamin C include a wide
variety of fruits and vegetables. However, it is
important to note that cooking can significantly
diminish the vitamin C content in foods, so consuming
these foods raw or minimally processed is
recommended to maximize intake[17,18].

Vitamin D, known by its chemical names
ergocalciferol and cholecalciferol, is a fat-soluble
vitamin that is crucial for maintaining healthy bones.
It plays a vital role in the mineralization of bone,
helping to regulate calcium and phosphorus levels in
the body.
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A deficiency in vitamin D can lead to serious health
issues, including rickets in children, which is
characterized by impaired bone mineralization, and
osteomalacia in adults, which results in softening of
the bones. These conditions underscore the importance
of maintaining adequate vitamin D levels for overall
bone health.

Good sources of vitamin D include exposure to UVB
rays from sunlight, which stimulates the body’s
production of the vitamin. Dietary sources also
contribute, with fatty fish, eggs, beef liver, and certain
types of mushrooms providing notable amounts of
vitamin D. Ensuring a combination of sun exposure
and dietary intake is essential for meeting daily
vitamin D requirements[19].

Vitamin E, known by its chemical names tocopherol
and tocotrienol, is a fat-soluble vitamin that plays a
crucial role in maintaining health. Its primary function
is as an antioxidant, helping to prevent oxidative
stress, which can contribute to inflammation and
increase the risk of various diseases.

Deficiency in vitamin E is rare but can have serious
consequences, particularly in newborns, where it may
lead to hemolytic anemia. This condition involves the
destruction of red blood cells, underscoring the
importance of adequate vitamin E levels for overall
health.

Good dietary sources of vitamin E include a variety of
foods. Wheat germ, kiwis, almonds, eggs, nuts, leafy
greens, and vegetable oils are excellent sources,
making it relatively easy to incorporate this essential
nutrient into a balanced diet[20].

Vitamin K, known by its chemical names
phylloguinone and menaquinone, is a fat-soluble
vitamin essential for proper blood clotting. It plays a
critical role in the synthesis of proteins required for
blood coagulation and bone metabolism.

A deficiency in vitamin K can lead to significant
health issues, particularly an unusual susceptibility to
bleeding, known as bleeding diathesis. This condition
can result in excessive bleeding and bruising,
highlighting the importance of maintaining adequate
levels of this vitamin.

Good dietary sources of vitamin K include a variety of
foods. Fermented soy products like natto, leafy greens,
pumpkins, figs, and parsley are particularly rich in this
vitamin, making it relatively easy to include in a
balanced diet. Ensuring adequate intake of vitamin K

is crucial for maintaining healthy blood clotting and
overall health[21].

CONCLUSION

Vitamins play a vital role in maintaining overall health
and well-being. Each vitamin has specific functions
that contribute to various physiological processes,
including metabolism, immune function, bone health,
and cellular repair. They act as coenzymes and
antioxidants, support the synthesis of hormones, and
facilitate the absorption of nutrients.A deficiency in
essential vitamins can lead to a range of health issues,
highlighting the importance of a balanced diet rich in
diverse food sources. Vitamins such as A, C, D, E, and
the B-complex group are crucial for processes like
vision, skin health, blood clotting, and energy
production.Incorporating a variety of fruits,
vegetables, whole grains, lean proteins, and healthy
fats into one’s diet can help ensure adequate vitamin
intake. Understanding the role of vitamins in the body
underscores the significance of nutrition in preventing
diseases and promoting optimal health throughout life.
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