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Endurance Athlete
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This is the first article in a three part series on the ergogenic benefits of Carbohydrate in
endurance sports.

Endurance events such as cycling, running, and triathlons, are a way of life for many
Coloradans. This has become evident by how quickly these events fill, sometimes within hours,
with eager participants. These athletes will put in many hours of long training rides and runs in
order to prepare for all-day and multi-day events. When asked about how many miles/hours
they have in their log book in any given week, many will not only be able to answer by
memory but they may launch into a diatribe about every detail and nuisance of every ride/run
in the last month. But when asked how many carbohydrates they consumed on one of these
rides/runs, the details become vague. The effect of a high carbohydrate diet upon endurance
sports has been well established. Some of the positive benefits of carbohydrate ingestion
during exercise are prolonging time to exhaustion and delayed Onset of Blood Lactate
Accumulation (OBLA). Thus, the practice of exogenous carbohydrate ingestion during an
endurance event will allow the athlete to perform at a higher intensity for longer durations at a
consistent rate.

Carbohydrate ingestion during exercise

The concentration of muscle and liver glycogen prior to exercise plays an important role in
endurance exercise capacity. The body stores approximately 450-550 grams of glycogen
within the muscle and liver for use during exercise. At higher exercise intensities (>65-75%
VOZ2max), glycogen becomes the main fuel utilized for energy production. Many studies have
observed significant depletion of both liver and muscle glycogen with exercise bouts that are
greater than 90 minutes in duration. It is interesting to recognize that the point of exhaustion
seems to occur upon the depletion of liver glycogen. Ingestion of carbohydrate during
prolonged exercise will spare liver glycogen, and therefore delay the onset of fatigue and
blood lactate accumulation. Many athletes are undertaking physiology testing to find out the
pace or workload their OBLA or Lactate Threshold (LT) occurs at. Knowing this relative or
individualized number can give an athlete a defined range to work within, without fearing the
dreaded bonk or hitting the wall. Liver glycogen also plays a major role in keeping our blood
glucose levels even, and in turn blood glucose supplies our brain with fuel. So if we want to
keep our mind’s perceived exertion to a minimum in the latter hours of an endurance event,
the practice of carbohydrate ingestion during exercise is imperative.

Event day

One to four hours prior to exercise a meal high in carbohydrate will top off our liver glycogen
stores that have been depleted during the night time. Fueling during exercise needs to begin
15 minutes into the exercise bout. As the exercise bout continues and our muscle and liver
glycogen levels fall, ingesting a multi-source carbohydrate will help maintain a constant
source of energy production. Multi-source combinations of carbohydrate particularly sucrose,
glucose, fructose, and multodextrins have been shown to increase carbohydrates absorption
rate over a single source carbohydrate. Thus, having a plethora of high carbohydrate gels,
bars and sport drinks will insure a high rate of absorption, giving a whole new meaning to



consuming a mixed diet. If you've vowed not to eat another gel or energy bar in this season,
then bananas, oranges, and P.B. & J’s on a bagel will have ample amounts of carbohydrates to
fuel your muscles. The rate of carbohydrate absorption is 1.2-2 grams per minute of exercise.
This is ~ 300-450 kcal/hr of carbohydrate. A small female runner will be on the lower end 1.2
grams/min or 72 grams/hr, while a tall cyclist will be able to consume 2 grams/min or 120
grams/hr of exercise. Another useful formula that will take your body mass into consideration
is 1.2-2 grams of Carbohydrate/hour/kg body wt. For example a male cyclist who weighs
1501bs will be able to consume 81-136 grams/hr or 324-544 kcal/hr of carbohydrate during
exercise. A small female cyclist who weighs 100lbs will need 54-90 grams/hr or 216-360
kcal/hr of carbohydrate. If you want to maintain a consistent pace for hours and avoid the
dreaded béte noir, having a plan of action will help you tame the beast.

In the next issue of Bike Beat we will discuss carbohydrate replenishing and the window of
opportunity.
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