Basics of Carbohydrates

By Boyd Myers
If this jumps around, I apologize, as I worked on it off and on for several weeks. I would add a little do it, forget about it for a day or so, add more, and so on and so-forth. It is just a run-down of carbohydrates. I was going to include "Carbohydrate Digestion" but IMO, that is an article of itself and is outside the scope of this one. I used many sources for this (main one being my head), so I give credit to the American Journal of Sports Nutrition, ISSA Performance Nutrition Specialist Course, and PubMed. 
b

The Carbohydrate
So much time is spent discussing and worrying about protein intake, yet hormone manipulation, body recomposition, and energy levels are more dependent on carbohydrate and fat intake than they are on protein intake, which in most cases, should remain relatively constant (there are exceptions - ie during low overall caloric consumption, one would increase protein intake for muscle sparring purposes). 

First, let's take a look at the Athletic Significance Of Carbohydrates
-Carbohydrates are the primary fuel source. 
-Carbohydrates are the primary glucose source. 
-Complex carbohydrates should be eaten more than simple carbohydrates. 
-Carbohydrates should be eaten before, during and after exercise. 
-The body stores glucose in the form of glycogen. 
-Glucose is the primary fuel for the brain and nervous system. 
-Carbohydrates are involved in maintaining blood glucose levels, which are vital to performance and appetite control. 

In addition to eating an adequate supply of carbohydrates as part of a mixed diet, the individual must consider cofactors such as: the type of carbohydrate eaten, the time of day, and the intake amount.

I don't want to get overly scientific here, but I think it is important that we have a basic understanding of each of the different types of carbs. As mentioned in other threads, there are 3 types of carbohydrates:

Monosaccharides (one-sugar molecule)
Disaccharides (two-sugar molecules)
Polysaccharides (three or more sugar molecules)

Monosaccharides and disaccharides are commonly called sugars, while polysaccharides are called complex carbohydrates or glucose polymers. Below are some examples of each of the different types of carbohydrates.

Monosaccharides: 
Glucose, fructose, sorbitol, galactose, mannitol, mannose 

Disaccharides: 
Sucrose = glucose + fructose 
Maltose = glucose + glucose 
Lactose = glucose + galactose 

Polysaccharides: 
Starch, dextrin, cellulose, and glycogen, all of which are made of chains of glucose (glucose polymers, maltodextrins). 

Fibers: 
Fibers are mainly the indigestible complex carbohydrates (polysaccharides) that make up plant cell walls, including cellulose, hemicellulose, pectin, and a variety of gums, mucilages, and algal polysaccharides. 

With that basic understanding of the main types of carbohydrates, I'm going to go into a little more detail of each type of carbohydrate and the glycemic index. 

Simple Sugars
(Disclaimer - do not get simple and complex carbs mixed up because of their Glyceimic Index listing. There are fast absorbing complex carbs and slow absorbing simple carbs.)

The principal simple sugars that occur freely in foods and are not bound tightly to other food molecules, are glucose and fructose. Glucose is found commonly in fruits, sweet corn, corn syrup, certain roots, and honey. Fructose is found together with glucose and sucrose in honey and fruit. While glucose has traditionally been a frequently encountered dietary sugar, fructose has become increasingly popular due to the discovery that it enters into the blood stream slowly and does not cause a rapid rise or fall in blood sugar levels like glucose does. The main reason is that the absorption and utilization of fructose into the body is much slower than the absorption of glucose. In fact, the body starts absorbing glucose in the stomach! Fructose offers a natural way to enjoy sweets without causing a roller coaster ride in blood sugar levels and has therefore become a main ingredient in "health foods."

As a result of all the recent attention around fructose, you will now encounter fructose in a variety of drinks and foods instead of glucose and sucrose. Fructose is pitched as the "healthy sugar." While fructose may have some benefits over the other sugars, it is still a sugar and supplies raw energy without much other nutrition. Furthermore, the exact athletic benefits of fructose are not very apparent, aside from helping appetite control through maintenance of blood glucose levels. Remember that eating too much of any sugar can lead to tooth decay, and has a higher tendency to be converted to fat. You may think that concern over tooth decay is just for children; however, adult athletes who succumb to tooth decay may end up having their season or training disrupted when they have to undergo root canal surgery or get a tooth pulled.

Fructose does have its place, and is a wise choice when drinking a beverage alone. Once you start mixing fructose with other foods, its blood glucose leveling effect is less clear. Research has also determined that fructose will preferentially replace glycogen stores in the liver rather than glycogen stores in the muscles. This is important because the brain derives most of its glucose supply from liver glycogen, which is especially low in the morning after the previous evening’s fast. Some researchers feel that consuming high fructose beverages after physical activity and in the morning may favor liver glycogen storage. Perhaps it is more than coincidence that many people prefer to drink juices high in fructose in the morning to get that mental surge of energy needed to start the day.

GLYCEMIC INDEX
The glycemic index is the blood glucose response for two hours after the food is ingested in comparison to the two hour response to ingestion of an equivalent amount of glucose (which has a GI rating of 100%). The lower the glycemic index the smaller the glycemic response to the food eaten. So, by eating foods with lower glycemic index values, you maintain more stable blood glucose levels. LOWER GLYCEMIC INDEX FOODS keep insulin production lower, thus, reduce the likelihood of fat storage. 

COMPLEX CARBOHYDRATES
(Many confuse complex carbs and low GI carbs. They aren't necessarily the same). The two most important energy contributing polysaccharides are starch and glycogen. Other processed forms include maltodextrins and "glucose polymers," which are shorter polymers of glucose than starch, and are commonly used in many sports drinks because they are more soluble in water than starch. Starch occurs in various parts of plants and consists of long chains of glucose units. Starch is a major dietary energy source and is found in grains, roots, vegetables, pasta, breads, and legumes. Starch and other polysaccharides are referred to as "complex carbohydrates."

When starch is eaten, it slowly digests and releases glucose molecules from the intestines into the bloodstream at a slow steady rate, unlike most simple sugars that are quickly absorbed from the digestive system into the bloodstream. Quick absorption leads to high blood sugar levels and conversion to fat by the liver. This is one reason why individuals on a fat reduction diet should minimize their intake of simple sugars as well as fat. 

That's just a basic run down of the carbohdyrate, the different types, and the chemical breakdown of each. Of course, every section of this writing could be broken down into a 250 page book, but I just wanted to include the basics.
