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Inorganic components known as minerals are
vital to human health. They have a critical role in the
development of bones, the contraction of muscles, and
the control of metabolic pathways, among other
physiological activities. Minerals must be received
from nutrition, as they cannot be manufactured by
living things like vitamins can. The many functions of
minerals are examined in this article, with particular
attention paid to their significance, dietary sources,
suggested consumption amounts, and the negative
effects of imbalances on health. There are important
insights into the level of knowledge and ongoing
research in the area of mineral nutrition for both
consumers and the study's authors

Essential Minerals and Their Functions
1. Microminerals
Calcium

< Functions: Calcium, the most abundant
mineral in the body, is primarily stored in teeth
and bones, providing structural support. It also
plays key roles in blood clotting, cellular

signaling, neurotransmitter release, and
muscle contraction, including the heart
muscle.

% Sources: The main sources are dairy products,
such as milk, cheese, and yogurt. Additionally,
fortified meals like orange juice and cereals, as
well as leafy green vegetables like broccoli and
kale, give significant quantities.

Phosphorus

% Functions: One of the main components of
teeth and bones is phosphorus. It is essential
for the transfer of genetic information and is
a component of the structural framework of
DNA and RNA. In addition to its role in
maintaining the body's acid-base balance,
phosphorus also plays a role in the storage
and transmission of energy through ATP.

% Sources: Phosphorus is abundant in high-
protein foods such meat, fish, poultry,
dairy, nuts, and legumes.

Magnesium

% Functions: Magnesium participates in
more than 300 enzymatic processes, which

are critical for the synthesis of proteins
and nucleic acids, the generation of
energy, and cellular signaling. It is
essential for bone formation, correct heart
rhythm maintenance, and the function of
muscles and nerves.

% Sources: Good sources of magnesium
include whole grains, legumes, nuts,
seeds, and green leafy vegetables.

Sodium and Potassium

K/

% Functions: Both blood pressure and fluid
balance depend on these electrolytes.
While potassium is required for
cardiovascular health and muscular
function, sodium is essential for nerve
transmission and muscle function.
Together, they control the osmotic
equilibrium and contribute to the electrical
gradients  that occur across cell
membranes.

o

% Sources: Sodium is abundant in
processed foods and table salt. Potassium
is found in fruits (bananas, oranges),
vegetables (potatoes, spinach).

Chloride

< Functions: Chloride, often ingested as
sodium chloride (table salt), is essential
for maintaining fluid balance and pH
levels in the body. It is also a key
component of hydrochloric acid in
gastric juice, which is necessary for
digestion.
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Sources: Processed foods, table salt,
seaweed, rye, tomatoes, lettuce, celery,
and olives.

Sulfur
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Functions: Sulfur is a component of
certain amino acids (methionine and
cysteine) and vitamins (thiamine and
biotin). It is critical for protein synthesis,
enzyme function, and detoxification
processes in the liver.

% Sources: Protein-rich foods like meat,
fish, poultry, eggs, legumes, & nuts.
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Trace Minerals

Dietary Sources of Essential Minerals

Iron Calcium
> Functions: Iron is a key component of > Dairy Products: Milk, cheese, and yogurt are
hemoglobin, the protein in red blood cells rich sources of calcium, providing a significant
that carries oxygen from the lungs to portion of the daily requirement.
tissues. Itis alsg a part of myoglc.)bi‘n, which > Leafy Green Vegetables: Kale, broccoli, and
§tores oxygen 1n TPUSCIQS/ and is mvoI\{ed bok choy offer good amounts of calcium,
in energy production and DNA synthesis. especially for those who do not consume dairy.
> Sources: Heme iron., Whi‘Ch is more readily > Fortified Foods: Many non-dairy milks (such
absorbed, is found in ar'umal products .hke as almond, soy, and rice milk), orange juice,
red meat, poultry, and fish. Non-heme iron and cereals are fortified with calcium to help
is present in plant foods such as lentils, individuals meet their daily needs.
beans, and fortified cereals.
Phosphorus
Manganese ) o ) > Protein-Rich Foods: Meat, fish, poultry, and
> Functions: Manganese is involved in bone dairy products are excellent sources of
formation, blood clotting, and metabolism. phosphorus.
It. a‘cts as e} cofactor for several enzymes, > Plant-Based Sources: Nuts, seeds, legumes,
aiding in processes such as . .
. i . 4 metaboli and whole grains also contain phosphorus,
& ucongog§nes1s, amino acid metabolismm, making them good options for vegetarians and
and antioxidant defense.
vegans.
> Sources: Whole grains, nuts, leafy M .
agnesium
vegetables, and teas. ) ]
C » Vegetables and Greens: Spinach, Swiss chard,
opper o ‘ and other leafy greens are high in magnesium.
> Functlor.w: Copper is important for iron > Nuts and Seeds: Almonds, cashews, pumpkin
metabolism, neurodevelopment, and the . .
. ) . seeds, and sunflower seeds are rich in
formation of connective tissue. It also .
. . magnesium.
contributes to the function of enzymes . ) )
involved in energy production and > Whohle Grains: Brown rice, quinoa, and .oe‘lts
antioxidant defense. plrcjzv.ldet magnesium as well as other beneficial
nutrients.
» Sources: Shellfish, seeds and nuts, whole- . .
grain products, and organ meats. Sodium and Potassium
Todine » Processed Foods: Sodium is often added to
) ) ) ) processed foods for preservation and flavor.
» Functions: lodine is crucial for the ;
X ) X Common sources include canned soups,
production of thyroid hormones, which snacks. and fast foods
regulate metabolic rate, growth, and o ’ L
development. It is especially important > Frults énd Vegetables: Potassium is abundant
during pregnancy and infancy for brain in fruits such as bananas, oranges, and
development. avpcacilos, da?d :Iegetables like potatoes,
spinach, and tomatoes.
> Sources: lodized salt, seaweed, fish, dairy P . ) ]
products, and grains. > Dairy Prqducts. Both sodium and Potassglm
7 are found in dairy products, though in varying
inc amounts depending on the product.
» Functions: Zinc is vital for immune Iron
function, DNA synthesis, wound healing, . )
and cellular division. It is also necessary for > Anlrr.1a1 Producté. Red mgat, ppultry, and fl.Sh
the function of over 300 enzymes and the provide heme iron, which is more easily
structural integrity of proteins and cell absorbed by the body.
membranes. > Plant-Based Sources: Lentils, beans, tofu, and
> Sources: Meat, shellfish, dairy products, fOl‘tlfled. cereals f)ffer. n(?n—hen}e 1ron.
nuts, and legumes. Consuming these Wlth vitamin C-rich foods
can enhance absorption.
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Zinc
> Animal Sources: Meat, shellfish, and dairy
products are rich in zinc.
> Plant Sources: Nuts, seeds, legumes, and

whole grains provide zinc, although the
presence of phytates in these foods can inhibit
absorption to some extent.

Recommended Daily Allowances (RDAs) and
Dietary Reference Intakes (DRIs)
Calcium
Age group Requirements
mg/ day
Infants (0-12 months): 200-260
Children (1-3 years): 700
Children (4-8 years): 1,000
Adolescents (9-18 years): 1,300
Adults (19-50 years): 1,000
Women over 50 and men over 70: | 1,200
Pregnant and lactating women | 1,000
(19-50 years):
Iron
Age group Requirements
mg/ day
Infants (0-6 months): 0.27
Infants (7-12 months): 11
Children (1-3 years): 7
Children (4-8 years): 10
Adolescents (9-13 years): 8
Adolescent girls (14-18 years): 15
Adolescent boys (14-18 years): 11
Adult men (19 years and older): 8
Adult women (19-50 years): 18 (due to
menstruation)
Women over 50 years: 8
Pregnant women: 27
Lactating women: 9-10
Magnesium
Age group Requirements
mg/ day
Infants (0-6 months): 30
Infants (7-12 months): 75
Children (1-3 years): 80
Children (4-8 years): 130
Adolescents (9-13 years) 240
Adolescent boys (14-18 years): 410
Adolescent girls (14-18 years): 360
Adult men (19-30 years) 400
Adult women (19-30 years) 310

Adult men (31 years and older) 420

Adult women (31 years and older) | 320

Pregnant women (19-30 years) 350

Lactating women (19-30 years) 310

Sodium and Potassium
Sodium

Age group Requirements

mg/ day

Recommended intake for adults | 300 mg/day

Ideal intake for adults to reduce | 500 mg/day

blood pressure and heart disease | or less

risk

Zinc

Age group Requirements mg/ day

Infants (0-6 months) 2

Infants (7-12 months) | 3

Children (1-3 years) 3

Children (4-8 years) 5

Adolescents (9-13 | 8

years)

Adolescents  (14-18 | 11 mg/day (boys), 9

years) mg/day (girls)

Adult men (19 years | 11 mg/day

and older)

Adult women (19 | 8 mg/day

years and older)

Pregnant women 11 mg/day (younger than
19 years), 12 mg/day (19
years and older)

Lactating women 12 mg/day (younger than
19 years), 13 mg/day (19
years and older)

Health Implications of Mineral Deficiencies and

Excesses
Deficiencies

» Calcium Deficiency: Leads to osteoporosis,
rickets, and increased risk of fractures.

> Iron Deficiency: Causes anemia, fatigue, and
impaired cognitive function.

> lodine Deficiency: Goiter and
hypothyroidism.
» Magnesium Deficiency: Muscle cramps,

mental disorders, and cardiovascular diseases.

Excesses

> Sodium Excess: Linked to hypertension,
cardiovascular diseases, and kidney damage.

» Iron Overload: Can cause hemochromatosis,
liver damage, and increased infection risk.
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> Calcium Excess: May lead to kidney stones
and impaired absorption of other minerals.
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