Digestion, Absorption and Transportation of Fat

The goal of fat digestion is to dismantle triglycerides into small molecules that the body can absorb and use – monoglycerides, fatty acids and glycerol. A triglyceride is composed of 3 fatty acids molecules and one glycerol molecule. 
Digestion begins in the mouth, when body heat begins to melt hard fat and food is chewed into small pieces. The salivary gland, at the base of the tongue, releases an enzyme called lingual lipase, but in adults, very little digestion takes place here. This enzyme is more effective in the digestion of milk by infants.

In the stomach, muscle contractions mix food and expose fat to the gastric lipase enzyme. This enzyme breaks down short-chain fatty acids; again, very little digestion takes place. Unlike carbohydrates, fats are slow to digest and may take up to seven hours to break down. When food is ready to leave the stomach and move into the small intestine, it is in a liquid form called chyme. 

Most digestion occurs in the small intestine.  Here digestion is aided by the liver, gall bladder and pancreas. Bile, which is manufactured from cholesterol in the liver and stored in the gallbladder, flows in from the gallbladder. It acts to emulsify fat with watery fluids and help in its absorption. After it has entered the small intestine, it can go in one of two directions: 

· Reabsorbed from the intestine and recycled back through the body

· Trapped in dietary fiber in the large intestine and excreted  (dietary fiber can help reduce blood cholesterol)

Another enzyme, pancreatic lipase, flows in from the pancreas. It, along with enzymes in the small intestine, removes each outer fatty acid from the triglycerides, leaving a monoglyceride. Sometimes enzymes remove all three fatty acids, leaving a molecule of glycerol. 
It is also in the small intestine that absorption of nutrients into the blood stream takes place. This is made possible by the structure of the small intestine.  It contains villi, tiny finger-like projections, which increase its surface area. Nutrients are absorbed into the bloodstream through the villi walls. Once nutrient molecules pass through the intestinal walls, they are transported to the rest of the body, depending upon where they are needed. Small molecules (glycerol and short and medium chain fatty acids) of digested triglycerides can diffuse into the intestinal cells. They are absorbed directly into the blood stream. Larger molecules (monoglycerides and long chain fatty acids) are mixed with watery digestive fluids and transported to the intestinal cells. They are reassembled into new triglycerides. These and other large lipids (cholesterol and phospholipids) are transported by lipoproteins through the lymphatic system, until they reach a duct near the heart where they can enter the bloodstream. The blood (circulatory system) then carries them to the rest of the body.

The lymphatic system carries most of the digested fat and fat-soluble vitamins. They are then transported on to the circulatory system, which has already absorbed proteins, carbohydrates, water-soluble vitamins and minerals.
At this point in digestion, the only food remaining in the small intestine is water, dissolved minerals and insoluble fiber. This material passes into the large intestine and will be removed as waste; thus completing the digestion process.
Storage of Fat in the Body

Fat is stored in the body’s adipose tissue as an energy reserve. Fat can be made and stored from fat itself, in the body, or from carbohydrates and protein, and then stored as fat. The body requires more energy to reconstruct fat from carbohydrate and protein, than it does form fatty acids.  

One pound (454 g) of body fat provides 3500 kcalories of energy. If you consume more energy than your body uses, the excess is converted and stored as fat. If you eat less than your body needs, your body will call on the reserve supply to give it energy. 
Health Risks

According to Health Canada, it seems Canadians are eating too much fat. It is recommended that we should consume 30% or less of our total daily caloric requirement, from fat.  For example, if your body requires 2000 kcalories of energy each day for the activities you perform, then 600 kcalories should come from fat in your diet. Since each gram of fat provides 9 kcal of energy, you should consume no more than 66-67 grams of fat each day. 

2000 kcal x 30% = 600 kcal        600 kcal ÷9 kcal/g = 66.6 g 

Of the total amount of fat, 10% or less should come from saturated fats. 

Too much fat in your diet has been linked to cardiovascular disease, certain types of cancer, type II diabetes, and obesity and related illnesses.

For more information on the health effects of fat in your body, visit the following sites: 
Heart and Stroke Foundation of NB, Dietary Fats, Oils and Cholesterol:
http://www.heartandstroke.nb.ca/site/c.kpIPKZOyFkG/b.3652033/k.455D/Dietary_fats_oils_and__cholesterol.htm 

Mayo Clinic, Dietary Fats:  Know Which Ones to Choose; http://www.mayoclinic.com/health/fat/NU00262 

Mayo Clinic; Heart-healthy Diet: 7 steps to prevent heart disease: http://www.mayoclinic.com/health/heart-healthy-diet/NU00196 
