Which

minerals are considered essential for human health?

Minerals are inorganic elements that play critical roles in the human body, contributing to a

variety

of physiological processes essential for health and well-being. Unlike vitamins, which

are organic compounds, minerals are inorganic and must be obtained from the diet. There are
two categories of essential minerals: macrominerals and trace minerals. Each of these
minerals has specific functions and is required in different amounts.

Macrominerals

Macrominerals are required by the body in relatively large amounts. They include calcium,
phosphorus, potassium, sulfur, sodium, chloride, and magnesium.

Calcium

Function: Calcium is the most abundant mineral in the body and is vital for building
and maintaining strong bones and teeth. It also plays crucial roles in muscle
contraction, blood clotting, nerve transmission, and hormone secretion.

Sources: Dairy products (milk, cheese, yogurt), leafy green vegetables (broccoli,
kale), fortified foods (orange juice, cereals), and fish with edible bones (sardines,
salmon).

Deficiency: Can lead to osteoporosis, a condition characterized by weak and brittle
bones, and in children, it can cause rickets, leading to bone deformities.

Phosphorus

Function: Phosphorus is essential for the formation of bones and teeth. It is a
component of DNA, RNA, and ATP (adenosine triphosphate), the body's main energy
carrier. It also helps maintain acid-base balance.

Sources: Meat, fish, poultry, dairy products, nuts, seeds, beans, and whole grains.
Deficiency: Rare but can cause bone pain, muscle weakness, and impaired growth in
children.

Potassium

Sulfur

Function: Potassium is critical for maintaining fluid and electrolyte balance, proper
muscle function, and nerve transmission. It also helps regulate blood pressure and
supports cardiovascular health.

Sources: Fruits (bananas, oranges), vegetables (potatoes, spinach), legumes, nuts,
seeds, and dairy products.

Deficiency: Can cause muscle weakness, cramping, fatigue, and in severe cases,
irregular heart rhythms (arrhythmias) and elevated blood pressure.

Function: Sulfur is a component of certain amino acids (methionine and cysteine) and
vitamins (thiamine and biotin). It is necessary for protein synthesis, enzyme function,
and detoxification processes.

Sources: Protein-rich foods such as meat, fish, poultry, eggs, legumes, and nuts.
Deficiency: Rare and usually occurs only in the context of severe protein deficiency.



Sodium

Function: Sodium is essential for maintaining fluid balance, nerve transmission, and
muscle function. It also helps regulate blood pressure and blood volume.

Sources: Table salt (sodium chloride), processed foods, canned soups, and snacks.
Deficiency: Rare but can occur with excessive sweating, diarrhea, or vomiting,
leading to hyponatremia (low blood sodium), which causes headaches, confusion,
seizures, and in severe cases, coma.

Chloride

Function: Chloride works closely with sodium to maintain fluid balance and is a
component of stomach acid (hydrochloric acid), which is necessary for digestion.
Sources: Table salt, seaweed, rye, tomatoes, lettuce, celery, and olives.

Deficiency: Rare but can result in loss of appetite, muscle weakness, and lethargy.

Magnesium

Function: Magnesium is involved in over 300 biochemical reactions in the body,
including energy production, protein synthesis, muscle and nerve function, blood
glucose control, and blood pressure regulation.

Sources: Green leafy vegetables, nuts, seeds, whole grains, beans, and fish.
Deficiency: Can lead to muscle cramps, mental disorders, osteoporosis, fatigue, high
blood pressure, and irregular heartbeats.

Trace Minerals

Trace minerals are needed in smaller amounts but are equally important for maintaining
health. They include iron, manganese, copper, iodine, zinc, cobalt, fluoride, and selenium.

Iron
e Function: Iron is a critical component of hemoglobin in red blood cells, which
transports oxygen from the lungs to the rest of the body. It is also involved in energy
production and immune function.
e Sources: Red meat, poultry, fish, legumes, fortified cereals, and leafy green
vegetables.
o Deficiency: Can lead to iron-deficiency anemia, characterized by fatigue, weakness,
pale skin, shortness of breath, and impaired cognitive function.
Manganese

Function: Manganese is important for bone formation, blood clotting, and the
metabolism of carbohydrates, amino acids, and cholesterol. It also plays a role in
antioxidant defense.

Sources: Whole grains, nuts, leafy vegetables, and tea.

Deficiency: Rare but can cause poor bone growth, skeletal defects, impaired glucose
tolerance, and altered lipid metabolism.

Copper



Zinc

Cobalt

Function: Copper is involved in iron metabolism, connective tissue formation, brain
development, and immune function. It also acts as an antioxidant.

Sources: Shellfish, nuts, seeds, whole grains, beans, and organ meats.

Deficiency: Rare but can lead to anemia, bone abnormalities, and impaired immune
function.

Function: lodine is essential for the production of thyroid hormones, which regulate
metabolism, growth, and development.

Sources: lodized salt, seafood, dairy products, and certain grains.

Deficiency: Can cause goiter (enlargement of the thyroid gland) and hypothyroidism,
leading to fatigue, weight gain, and mental sluggishness. Severe deficiency during
pregnancy can result in cretinism, a condition of severe mental and physical
retardation in the infant.

Function: Zinc is crucial for immune function, protein synthesis, wound healing,
DNA synthesis, and cell division. It also supports normal growth and development
during pregnancy, childhood, and adolescence.

Sources: Meat, shellfish, legumes, seeds, nuts, dairy products, eggs, and whole
grains.

Deficiency: Can lead to growth retardation, hair loss, diarrhea, delayed sexual
maturation, impotence, hypogonadism in males, and eye and skin lesions.

Function: Cobalt is a component of vitamin B12, which is essential for red blood cell
production and neurological function.

Sources: Animal products, such as meat, fish, dairy, and eggs (as part of vitamin
B12).

Deficiency: Indirectly leads to symptoms of vitamin B12 deficiency, including
pernicious anemia and neurological disorders.

Fluoride

Function: Fluoride is important for the maintenance of bone and dental health. It
helps in the formation of strong teeth and prevents dental cavities.

Sources: Fluoridated water, tea, seafood, and toothpaste.

Deficiency: Can lead to an increased risk of dental caries (cavities).

Selenium

Function: Selenium is a component of selenoproteins, which are important for
antioxidant defense, thyroid hormone metabolism, and immune function.

Sources: Brazil nuts, seafood, organ meats, cereals, and grains.

Deficiency: Can lead to Keshan disease (a type of heart disease) and Kashin-Beck
disease (a type of osteoarthritis). It also compromises immune function and increases
the risk of illness.



Importance of Adequate Mineral Intake

Ensuring an adequate intake of essential minerals is vital for maintaining health and
preventing deficiencies. A balanced diet that includes a variety of foods can usually provide
all the necessary minerals. However, certain conditions and dietary patterns can lead to
deficiencies, making it important to be aware of the signs and symptoms of mineral
deficiencies.

Balanced Diet and Mineral Sources

A diet rich in fruits, vegetables, whole grains, lean proteins, and dairy products typically
provides sufficient minerals. Here’s a summary of key sources:

e Calcium: Dairy products, leafy greens, fortified foods.
e Phosphorus: Meat, fish, poultry, dairy, nuts, seeds.

o Potassium: Fruits, vegetables, legumes, dairy.

e Sulfur: Protein-rich foods like meat, fish, poultry, eggs.
e Sodium: Table salt, processed foods.

e Chloride: Table salt, seaweed, rye, tomatoes.

e Magnesium: Green leafy vegetables, nuts, seeds, whole grains.
« Iron: Red meat, poultry, fish, legumes, fortified cereals.
e Manganese: Whole grains, nuts, leafy vegetables, tea.

o Copper: Shellfish, nuts, seeds, whole grains.

o lodine: lodized salt, seafood, dairy.

e Zinc: Meat, shellfish, legumes, seeds.

o Cobalt: Animal products (as part of vitamin B12).

e Fluoride: Fluoridated water, seafood, tea.

e Selenium: Brazil nuts, seafood, organ meats, cereals.



