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Physiological Function

Symptoms

Food Source

Vitamin in Humans _ of Deficiency
Fat-Soluble Vitamins
Vitamin A Part of visual pigments; Night blindness, infections Vegetables, milk, eggs
maintains epithelia
Vitamin D Absorption of calcium Bone softness (rickets) Liver oils, milk, eggs
Vitamis £ Not completely known; Sterility, muscular Green vegetables,
may protect cefl membranes dystroghy, anamia seeds, oils
or aid electron transport
Vitamin K Prothrombin synthesis Hemorrhage {slow Green vegetables,
during blood clotting clotting) fiver
Water-Soluble Vitamins
Vitamin 8, Decarboxylation Beriberi {neurological Whole grains, meats
{thiamine} in Krebs cycle disorder)
Vitamin B, Part of FAD™ Eye and skin lesions Whole grains, eggs,
{riboftavin} mitk
Vitamin B, Part of NAD™ Pellagra (skin and mental Whole grains, meats,
{niacin} disorders} fegumes
Vitamin By Amino acid metabolism Nervous disorders, Whole grains, meals,
{(pyridoxine) dermatitis vegetables
Pantothenic acid Component of Nervous disorders, Whole grains, meats,
Coenzyme A impaired antibhody aggs

Vitamin By,
{cobalamin)

Folic acid
Biotin

Vitamin C
{ascorbic acid)

MNucieic acid metabolism
Nucleic acid metabolism
Fat and amino acid

metabolism
Amine acid metabolism

formation
Anemia, nervous disorders

Anemia (impaired red
blood cell formation)

Dermatitis, muscle pains

Scurvy {breakdown of
capillary walls)

Eggs, milk, meats

Whole grains, meats,

vegefables
Egg whites, meals,
vegetables
Citrus fruits, fresh
vegetables

Physiological Function

Symptoms

Mineral in Humans of Deficiency Food Source
Calcium Muscle, nerve, and blood Softened bones, muscle Milk, eggs, fish, legumes
function tetanus
Chlorine Acid-base and osmatic Muscle cramps Most foods, table salt
balance
. Cobalt* Synthesis of hemoglobin Anemia Meat
Copper* Synthesis of hemoglobin Anemia Meat, liver
Fluorine* Inhibits mouth bacteria Tooth decay Milk, many toothpastes
lodine* Part of thyronines (hormones) Goiter and cretinism todized salt, fish
lron* Part of hemoglobin and Anemia Liver, eggs, raisins
cytochromes
Magnesium Nerve and muscle function Muscle tetanus Meat, milk, green
vegetabies
Manganese* Enzyme cofactor Reduced cell respiration Whole grains, leafy
vegetables
Molybdenum* Part of xanthine oxidase impaired nitrogen Milk, grains, leafy
metabolism vegetables
Phosphorus Constituent of bone, lipids, and Mineral loss from hones Meat, milk, grains
_ nucleotides
# Potasstum Nerve and muscle function, Changes in nerve and Most foods
- membrane potential muscle action
° Selenium* Part of glutathione peroxidase Oxidative damage to
membranes(?)
Sadium Osmotic balance, membrane Kidney failure, impaired Maost foods, table salt
potential muscle action
Sulfur Part of many proteins Reduced growth Meats, eggs, milk
Zinc* In some enzymes and insulin Skin disorders, testis fatlure Most foods




Dietary Fats

Many people are surprised to learn that dietary fat is vital to many bodily functions, and only when we
consume it in excess do we increase our risk of some diseages.

Fats are classified as to their degree of saturation. Fats or fatty acids are considered organic acids,
composed of long carbon chains with hydrogens attached. A fatty acid with a carbon chain containing
all the hydrogens that it can hold is called a saturated fat. A fatty acid with a carbon chain that
contains one double bond is called monounsaturated. A fattv acid that contains two or more double
bonds 1s called polyensaturated.

Fats and oils are mixtures of fatty acids. Each fat or oil is named a saturated fat, polyunsaturated fat, or
monounsaturated fat based on the fatty acid(s) of predominance.

Saturated fatty acids are solid at room temperature and are among the most common fats found in the
American diet. They are found in all animal products such as meat, fish, and poultry, full fat dairy
products and in the tropical oils — palm and coconut. Saturate fat intake is linked to increased risk of
heart disease, some cancers and stroke. Specifically, it is the fatty acids with 12 to 16 carbons that
elevate total cholesterol and LDL-cholesterol. These faity acids also elevate HEL-cholesterol to help
compensate for the elevation in LDL-cholesterol.

Myristic acid is a fourteen carbon fatty acid with no double bonds and is represented as 14:0. If
myristic acid had one double bond, then the nomenclature would be 14:1. Myristic acid is the fatty
acid that has the most pronounced effect on elevating total cholesterol and LDL-cholesterol. Stearic
acid (18:0) is a saturated fat that does not elevate either total cholesterol or LDL-cholesterol. In fact,
this saturated fatty acid has been shown to lower total cholesterol and LDL-cholesterol.

Monounsaturated fatty acids are liquid at room temperature but have been shown to begin to solidify
in the refrigerator. Monounsaturated fats seem to have a different effect on the body when they are
compared to saturated fats. Much research of late has been performed in the area of monounsaturated
fat and their effect on health, especially heart disease. Recent epidemiological research has shown that
when replacing saturated fat with monounsaturated fat in the diet, a neutral or hypocholesterolemic
effect is observed.

The main dietary sources of monounsaturated fat in the American diet are beef and dairy fats.
Unfortunately, many of the food items are high in either saturated and/or trans fats, The major non-
animal dietary sources of monounsaturated fats include: olive oil, canola oil, nuts, aut oils and
avocados. Nuts and avocados are also an excellent source of dietary fiber. Metabolic studies have
shown that when a high carbohydrate diet (>60%) is consumed, then an elevation in tri glycerides and a
reduction in HDIL-cholesterol can occeur.

Polyunsaturated fatty acids are liquid at all temperatures and have been shown to be
hypocholesterolemic. The more double bonds a polyunsaturated fatty acid contains the greater the
exposure to being oxidized (damage from oxygen) and then becoming rancid. A person who consumes
a diet high in polyunsaturated fatty acids should have a higher iniake of antioxidants to prevent
oxidation (ie. Vitamin E).

In nature, most polyunsaturated fatty acids exist in the ‘cis” configuration. A fatty acid is in the ‘frans’
configuration when the hydrogens are on opposites sides of the double bond. Trans fatty acids are
created to increase the shelf life of a product and/or to create a more solid product.
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