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 diseases.

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 fatty acid that contains two or more double bonds is called polyunsaturated.  

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 fatty 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, nut 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 triglycerides and a reduction in HDL-cholesterol can occur. 

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 intake 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 ‘trans’ 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.

A product is made more solid by adding hydrogens to the fatty acid structure. This process is called hydrogenation. Most of the trans fatty acids that are consumed in our diet come from partially hydrogenated fats and/or oils. The major dietary sources of trans fatty acids in the American diet are stick margarine, commercially baked products, and deep fried fast food. In the United States, margarine accounts for only 25% to 37% of trans fatty acids in the diet; the remainder is hidden in baked goods and other items. For example, a medium French fries from a fast food restaurant contains 5-6 grams of trans fat. 
Research has shown that higher intakes of trans fat can increase the risk for congestive heart disease through several mechanisms. First, trans fatty acids have been shown to elevate LDL-cholesterol and lower HDL-cholesterol. As such, those who consume a higher amount of trans fat have an increase in the ration of total to HDL-cholesterol. The ration of total to HDL-cholesterol is double for trans fat compared to saturated fat. Second, trans fat increases lipoprotein-a levels which increase the risk of congestive heart disease. Third, trans fat elevates triglyceride levels. Fourth, trans fatty acids can promote thrombogenesis by adversely affecting essential fatty acid metabolism and prostaglandin metabolism. Finally, trans fat when consumed in higher amounts may promote insulin insensitivity.

There are two subcategories of polyunsaturated fatty acids (PUFAs) based on their chemistry and chain structure. They are n-6 PUFAs and n-3 PUFAs. Linoleic acid (18:2n-6) is an essential fatty acid and is an n-6 fatty acid). Linoleic acid accounts for 84-89% of the total amount of polyunsaturated fat calories. Alpha linolenic acid (ALA; 18:3n-3) contributes 9-11% of total polyunsaturated fat calories. The current ratio of n-6 to n-3 in the American diet is about 9.8:1. This ratio has come down over the years which reflects a change in the type of vegetable oil being consumed and, in particular, an approximate 5.5-fold increase in canola oil use. The ideal ratio of n-6 to n-3 is suggested to be 2.3:1 which interprets into a strong need to increase the intake of n-3 fatty acids in the diet.
There are three primary n-3 fatty acids in the diet. Alpha linolenic acid (ALA), eicosapentaenoic acid (EPA; 20:5) and docosahexaenoic acid (DHA; 22:6). The primary sources of ALA are vegetable oils; mainly flaxseed, soybean and canola oil. Fish and fish oils are the predominant sources of EPA and DHA. 

A reduction in dietary fat intake has been the primary focus of national dietary recommendations for several decades. What current research is telling us is that it is not as much the total amount of dietary fat consumed but the type of fat that is being consumed. What has happened during this low-fat campaign is that Americans have consumed higher amounts of refined carbohydrates and have become more overweight/obese with an increase in cases of type-2 diabetes. Many of the low-fat foods that are available today are high in refined sugar.
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