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Principles of Nutrition

Carbohydrates

A. Classification

1. Monosaccharides – single sugars, glucose, fructose and galactose

2. Diasaccharides – double sugars, sucrose, lactose and maltose

3. Polysaccharides – complex carbohydrates composed of many sugars, starches, glycogen and dietary fiber

B. Function

1. Provide energy -glucose is the only form of energy that can be utilized by CNS

2. Protein sparing effect that allows protein to be used for tissue building rather than energy

3. Essential for the complete metabolism of fats

C. Sources

1. Polysaccharides – complex carbohydrates – bread, cereal, pasta, rice, corn, baked goods

2. Diasaccharides – double sugars – table sugar, sugar cane, molasses

3. Monosaccharides – simple carbohydrates – fruit, honey, milk

D. Digestion and metabolism

1. Occurs primarily in small intestine.  It is acted upon by 3 enzymes; sucrase, lactase and maltase

2. Carbohydrates must be broken down into monosaccharides before being absorbed

3. Monosaccharides are carried to the liver, where glucose is released into the cells

4. Excess glucose is stored as glycogen to be used when needed or converted into fat

5. Insulin regulates the use of glucose by lowering the blood sugar

6. The hormone glucagon regulates the conversion of glycogen back to glucose, causing an increase in blood sugar

E. Dietary considerations

1. Approximately 50% to 60% of total caloric intake should be from carbohydrates

2. Whole grain bread and cereal is better than refined

3. Reduce intake of simple sugars (empty calories)

F. Dietary Fiber

1. Definition – the amount of naturally occurring material in foods (mostly plants) that is not digested and therefore not absorbed

2. Two categories of dietary fiber:  soluble and insoluble based on solubility in water

Protein

A. Composed of amino acids

1. Essential amino acids – the body cannot manufacture, they must be supplied in the diet, there are 8 essential amino acids

2. Nonessential amino acids – those the body can manufacture and therefore are not as important in the diet

B. Functions

1. Primary function – build and repair body tissue

2. Furnish energy if there is insufficient carbohydrates or fat for this purpose

3. Maintain normal circulation of tissue and blood vessel fluid through the action of plasma protein

4. Metabolic functions – combines with iron to form hemoglobin, used to make enzymes and hormones

5. Body’s defense system – makes lymphocytes and antibodies

C. Digestion and metabolism

1. Starts in stomach with enzymes pepsin, completed in the small intestine acted on by 3 enzymes:  trypsin, chymotrypsin and carboxypeptidase

2. Protein must be broken down into amino acids to be absorbed and distributed to the cells

D. Types and Sources

1. Complete proteins – foods that contain all 8 essential amino acids, these are mainly animal sources, meats, fish, poultry, eggs, milk and cheese

2. Incomplete proteins – food that lack one or more of essential amino acids, these are mainly plant sources, cereal, grains, nuts, legumes and lentils

E. Dietary considerations

1. Recommended daily protein intake for adults is 0.8g/kg of body weight – 15% of total caloric intake

2. Dietary proteins are not stored in the body, need to consume proteins on a regular basis

3. Increase protein is necessary during periods of growth, illness, injury or stress

4. Kwashiorkor – a protein deficiency disease seen in underdeveloped countries

5. Protein provides 4cal/g
Lipids  - Fats

A. Functions

1. Supply energy for body activities when CHO is not available

2. Acts as insulation to maintain body temperature

3. Protects internal organs from mechanical injury

4. Carry fat-soluble vitamins A, D, E, and K and aid in their absorption

5. Provide a feeling of fullness and satisfaction after eating – because of the slow rate of digestion

6. Furnish the essential fatty acid – linoleic acid, which is found in vegetable oils

B. Types

1. Saturated fats – are solid at room temperature, fats in meat, dairy products, and eggs, coconut oil, palm oil and chocolate

2. Unsaturated fats – are usually liquid at room temperature (with the exception of margarine) are chiefly from plant sources, vegetable oils such as corn oil, cotton seed and soybean

C. Digestion and metabolism

1. Begins in the stomach where gastric lipase acts on emulsified fats

2. Mostly occurs in small intestine where bile emulsifies fats, pancreatic lipase changes the emulsified fats into fatty acids and glycerol, the end product of fat digestion.

3.  Fats are carried as lipoproteins to body cells, where they are either broken                     down for use as energy or stored as adipose tissue

D. Sources

1.  Visible fats – those readily seen – butter, salad oil, shortening and fat in meat

2.  Invisible fats – milk, cheese, avocado, lean meats

3.  Cholesterol – a complex fat related compound

F. Dietary considerations

1. Recommend dietary intake of fats be not more than 30% of total caloric intake, no more than 10% be from saturated fats

2. Lipids provide 9cal/g (more than double the amount in CHO and protein)

Vitamins

A. Definitions

1. Vitamins – organic compounds needed in small amounts for growth and maintenance

2. Precursor – substance that precede and can be changed into active vitamins (carotene is the precursor to vitamin A)

3. Synthetic – man- made vitamins

4. Enriched – the addition of nutrients to a food often in amounts larger than might naturally be occurring in that food

5. Fortified – the replace in foods of nutrients that are lost during processing

B. Characteristics

1. No calories

2. Essential for life – need for cell metabolism

3. Functions include tissue building regulation of body functions

4. Needed in minute amounts (milligrams) mg 

5. Well-balance diet should provide adequate amounts

C. Classified on Basis of Solubility

1. Fat-soluble vitamins – A, D, E, and K

A.  Sufficient fat need in diet to carry these vitamins

B.  stored in the body, deficiency are slow to appear

C.  fairly stable in cooking and storage

2. Water-soluble vitamins – C and B complex

A. Not stored in body, deficiency can occur if not ingested daily in diet

B. Easily destroyed by air and in cooking

Water

A. Water makes up 50% to 65% of the weight of an average adult

1. Intracellular fluid – fluid within the cells composed of water plus concentrations of potassium and phosphates

2. Extracellular fluid – all body fluids outside cells, contains minerals and sodium chloride

B. Function

1. Essential component of all tissues and fluids

2. Transportation – nutrients to bloods stream and from cell to cells, also removal of waste product from cells

3. Lubrication of joints

4. Maintenance of stable body temperature – as temperature increases – sweating, then evaporation and this cools the body

C. Overall Water Balance

1. Intake – adults need 2 to 3 liters of liquid per day

2. Output – averages 2600ml per day

A. kidneys – urine, also skin, lungs, feces

3. Additional fluids needed by infants, during fever or disease process, warm weather and heavy exercise

Minerals

A. Definition – inorganic elements essential for growth and normal functioning

B.
Types

1. Major minerals or macro minerals, are found in the body in large amounts, they are calcium, phosphorus, potassium, sodium chloride, chlorine, magnesium and sulfur

2. Micro minerals or trace elements, are need in smaller amounts, they are iron, zinc, copper and iodine

B. Characteristics

1. found in all body tissue and fluids

2. occur naturally in foods

3. do not furnish energy, but regulate body process that furnish energy

4. remain stable in food preparation

C. Functions

1. Constitute bone and teeth – calcium and phosphorus

2. Transmit nerve impulses and aid in muscle contraction 

3. Control water balance – sodium and potassium

4. Maintain acid base balance

5. Synthesize essential body compounds – iodine for thyroxine

6. Catalyst for tissue function – calcium needed for blood clotting

