
Chapter 6 : Water &Minerals 
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Minerals 

• they are found in all body fluids and tissues
• Only 4% of body weight
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Minerals 

• Major minerals 
• present in the body in amounts greater than 5 g (the equivalent of 1 

teaspoon)
• Calcium, phosphorus, magnesium, sulfur, sodium, potassium, and chloride

• Trace minerals 
• they are present in the body in amounts less than 5 g
• Iron, iodine, zinc, selenium, copper, manganese, fluoride, chromium

• 30 other potentially harmful minerals are present in the body such as 
lead, gold, and mercury. Their presence appears to be related to 
environmental contamination
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General Chemistry 

• Unlike the energy nutrients and vitamins, minerals are inorganic 
elements that originate from the earth’s crust, not from plants or 
animals. 

• Minerals do not undergo digestion nor are they broken down or 
rearranged during metabolism

• minerals are not destroyed by light, air, heat, or acids during food 
preparation. In fact when food is completely burned, minerals are the 
ash that remains
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Mineral Balance

• Releasing minerals from storage for redistribution
• calcium is released from bones to restore normal serum calcium levels

• Altering rate of absorption.
• 10% of the iron consumed is absorbed, but the rate increases to 50% when the 

body is deficient in iron

• Altering rate of excretion
• The only way the body can rid itself of excess sodium is to increase urinary 

sodium excretion.
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Mineral Toxicities

• Minerals that are easily excreted, such as sodium and potassium, do 
not accumulate to toxic levels in the body under normal 
circumstances

• Stored minerals can produce toxicity symptoms when intake is 
excessive
• Supplements 

• environmental or industrial exposure

• human errors in commercial food processing

• Alterations in metabolism
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Major electrolytes 
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sodium additives
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potassium deficiency
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Calcium 
making up about half of the body’s total mineral content. Almost all of the body’s calcium 
(99%) is found in bones and teeth

calcium deficiency
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phosphorus deficiency
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Iron 

• Iron in foods exists in two forms: 
• heme iron, found in meat, fish, and poultry

• nonheme iron, found in plants such as grains, vegetables, legumes, and nuts. 

• the overall rate of iron absorption, which includes both heme and 
nonheme iron, is only 10% to 15% of total intake
• In times of need, the absorption increases ( up to 50%) 

• Growth 

• Pregnancy 

• Iron deficiency 
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The bioavailability of Iron

• Heme :
• The rate of heme iron absorption is normally 

about 15% and is influenced only by need, not by 
dietary factors

• Non heme:
• Enhanced or inhibited by numerous dietary 

factors

• Iron recommendations for vegetarians are 
1.8 times higher than that for 
nonvegetarians because of the lower 
bioavailability of iron from a vegetarian diet
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TRACE MINERALS iron deficiency
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zinc deficiency
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iodine deficiency
selenium deficiency
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copper
magnasese 
fluoride
chromium
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WATER 

• It is the single largest constituent of the human body

• Although most people can survive 6 weeks or longer without food, 
death occurs in a matter of days without water.
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Functions of Water

• Provides shape and structure to cells
• Muscle cells (75% water) vs. fat cells (25%)
• Men vs Women

• Regulates body temperature
• Because water absorbs heat slowly
• Evaporation of water (sweat) from the skin cools the body

• Aids in the digestion and absorption of nutrients
• Approximately 7 to 9 L of water is secreted in the gastrointestinal tract daily

• Transports nutrients and oxygen to cells
• By moistening the air sacs in the lungs, water allows oxygen to dissolve and move 

into blood for distribution throughout the body.
• 92% of blood plasma is water.
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Functions of Water

• Serves as a solvent for vitamins, minerals, glucose, and amino acids.

• Participates in metabolic reactions
• synthesis of hormones and enzymes.

• Eliminates waste products
• through urine, feces, and expirations.

• Is a major component of mucus and other lubricating fluids
• reduces friction in joints where bones, ligaments, and tendons come in 

contact with each other and it cushions contacts between internal organs that 
slide over one another.
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Water Balance

• a state where output and intake are approximately equal.
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Water Output
water output
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Water Output

• Sensible water losses
• from urine and feces

• insensible water losses
• respirations and the skin.

• Extreme environmental temperatures (very hot or very cold),

• high altitude, 

• low humidity, 

• strenuous exercise
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Water Intake

• Drinking Water.
• both tap water and bottled water

• Soda water, tonic water, and club soda are carbonated soft drinks, not 
different varieties of water.

• Other Beverages
• Juice, carbonated beverages, coffee, tea, and milk

• Solid Foods
• Approximately 19% to 25% of total water intake comes from the water in food

• Fruits and vegetables are the highest

• Fats and oils are the lowest 
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percentage of water in selected food 
lettuce watermelon 
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Water Recommendations

• Water is an essential nutrient because the body cannot produce as much water 
as it needs.

• actual requirements vary greatly among individuals

• For men aged 19 to older than 70 years, the AI is 3.7 L/day, 
• which includes 3 L as drinking water and other beverages
• and the remainder coming from solid food.

• For women of the same age, the AI is 2.7 L, 
• of which approximately 2.2 L comes from drinking water and beverages

• Intakes higher than the AI are recommended for rigorous activity in hot climates

• Because the body cannot store water, it should be consumed throughout the day.
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Water recommendations 

• For healthy adults, thirst is usually a reliable indicator of water need

• fluid intake is assumed to be adequate when the color of urine 
produced is pale yellow

• For the elderly and children, the sensation of thirst is blunted and 
may not be a reliable indicator of need. 
• and during hot weather or strenuous exercise

• drinking fluids should not be delayed until the sensation of thirst 
occurs because by then fluid loss is significant.
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Water recommendations 

fluid needs 
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Water recommendations 

• In clinical situations, actual water requirement is highly variable:
• Vomiting, diarrhea,

• Fever

• thermal injuries

• uncontrolled diabetes

• Hemorrhage

• certain renal disorders

• increase water losses as does the use of drainage tubes
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Dehydrations 

• impaired mental function

• impaired motor control

• increased body temperature during exercise

• Increased resting heart rate when standing or lying down

• and an increased risk of life-threatening heat stroke
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High intake of water 

• A chronic high intake of water has not been shown to cause adverse 
effects in healthy people who consume a varied diet as long as intake 
approximates output

• may cause hyponatremia, but it is rare in healthy people who 
consume a typical diet
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WATER AND MINERALS IN HEALTH 
PROMOTION

•Adequate water 

•Less sodium

•More potassium
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Less sodium
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More Potassium

• Food sources are recommended over supplements, 

• and fruits and vegetables are preferred because potassium is better 
absorbed from them than from meat, milk, and cereal products
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