Fuel Replacement

For the Long Run

By Dave Thomas, Exercise Specialist, CSCS

   The theories and history on fuel taken during the run to keep your energy levels up and help in the runner’s overall performance in long distance running races have followed a long road over the years.

In the infancy days of marathon running in the late 1800s/ early 1900s, the belief was that you should not take in little or no fuel along the way and many runners ran the entire distance with no water or other forms of fuel .  It didn’t matter how hot it was, runners often ran the entire 26.2 miles with no assistance.  Runners started experimenting with different variations of fuel replacement during the run from water only to some forms of energy in sugar tablets, salt tablets, tea with sugar, and even wine was tried by a few athletes with mixed results.  There were no official tables along the race route and a runner’s fuel was often handed to him by a helper on a bicycle. 

By the late 1960s/early 70s, fuel replacement in some form was gaining more popularity among runners as training methods improved and more runners were experimenting with different drinks which would supply quick energy but not upset their stomachs.  Frank Shorter, our last gold medallist in the Olympic marathon had solutions of defizzed Coke (he shook them up to release all of the gas the night before the race) at various official points along the course in Munich in 1972.  The Coke had a high solution of sugar and was diluted by mixing it with water.  The Coke breaks gave Shorter some sugar to his bloodstream/muscles and enabled him to continue running  at a high level without total depletion of his muscles of glycogen.  I actually  ran the Philadelphia to Atlantic City Race (62 miles) in the early 1980s on nothing more than water, tea and sugar, bananas, and some Hershey bars. This kept up my water/and glygogen levels and enabled me to maintain a 7 min/mile pace and come in 3rd place for my first try at ultrarunning.

  In the mid to late 1970s along came a product which led to a revolutionary change to fuel replacement and opened the door to all kinds of studies and rocketed sales and marketing of all kinds of other fuel products. The product was Gatorade, discovered by an athletic trainer for the Florida Gators.  It was a bottled water with a 6% sugar solution/some sodium and electrolytes  that came with a lemon lime flavor.  Many studies followed on the benefits of taking in a sugar based solution and how it enables an athlete to run while maintaining the same intensity  before the depletion of the sugar in the muscles takes place.   The studies also showed the athlete exercising more that 90 minutes that taking in the 6-8% sugar based solution will perform better that just taking in water.  Water stops and fuel replacement stops spaced every couple of miles in long races were becoming an accepted standard on the road race scene.

  This discovery of and the progressive positive studies on the relationship of  exercise performance and fuel intake during long bouts of exercise led to a whole new market in the nutrition and sports performance line.  Since 1995, there has been an explosion in the amount of products and the number of companies who have jumped on the bandwagon and are promoting their “special product”.   What started as one choice of fuel replacement (lemon lime Gatorade) in the late 70s has grown to many sugar based solution choices (PowerAid, Ultra Fuel, etc.) and a new, more concentrated form of pudding type fuel found  in small paks (Gel,GU, Cliff Shot).  

  I will briefly focus on the background, purpose, and benefits of taking these fuel types of fuel replacements while you are running any effort which lasts more than an 90 minutes at one time. Hopefully it will give you enough information on the various ways to take in fuel and why they are beneficial to long distance runner’s performance, especially a novice runner.  Remember nothing takes the place of the benefits of proper training and their effects on your overall performance. There is no drink, fuel replacement, or power bar which will increase your ability to run farther and faster.  Fuel replacements are nothing more than keeping your “gas tank” or muscles slightly filled with glygogen (carbohydrate) during the run so that you do not fully delpete or “hit the wall” in a long race.    I will focus on the benefits of drink/gels/bars/fruit , sources of fuel during the run and discuss ‘pre’ and ‘post’  and daily food consumption in another article.

  Just like a car, the human body can’t run on empty. The performance is limited by four fueling factors:

1) Loss of body fluids.  Losing more than 3% of your weight from sweat and breathing during a run can effect your performance by thickening your blood, decreasing the heart’s efficiency, increasing heart rate, and decreasing efficiency of the cooling system. Knowing how to monitor your fluid intake was covered in an earlier article.

2) Drop in blood sugar levels. Your brain relies heavily on a steady supply of sugar (glucose/glycogen) for fuel which is carbohydrate broken down to it’s simplest form. Running for a long period of time drains your blood glucose stores, which eventually gives you that lightheaded, woozy feeling.  

3) Depletion of muscle glycogen stores. Your muscles must be supplied with a steady flow of glycogen in order for them to contract and move your body.  Once the stores are completed, you will experience a ‘heavy leg’ feeling where every step run becomes more of an effort.

4) Altered amino acid levels. Researchers now believe besides just glucose and water depletion, there is also another component which effects the way the brain sends messages to the rest of the body telling the body it is tired before it actually is.  Lower amino acid levels from long running can effect the brain in this way.    

  When performing runs of over 90 minutes it is time to start thinking of some type of replacement besides water during the run.  Now that we are in the 21st century and beyond the early days of running and racing it has never been easier to fuel up properly during the run thanks to all we have available today.  Keep n mind, during a long run , you want to be taking in about 20-50 grams of carbohydrate (sugar) per hour depending on the size of your body. This equals 80-200 calories of energy intake an hour. This amount of energy intake is a given, how you take it in is your choice.  Here is a quick rundown on your options and how to use each for the best results.  

Sport Drinks-With the mix of water and carbohydrates, sport drinks like Gatorade are an excellent on-the-run source of fuel.  They will significantly boost your ability of maintaining energy and delay the drop off of running performance due to sugar depletion.   Most sport drinks offer a blend of carbohydrate from the sugars of sucrose, glucose, fructose, galactose, and maltodextrin.  New research has stated that the body can absorb more usable energy from sport drinks that contain a blend of sugars as apposed from one single source.  The scientists believe this is because the various sugars found in these drinks can be absorbed via different routes. Sport drinks also contain electrolytes (vital minerals used in contraction of heart) and sodium which is involved in many bodily functions including fluid balance in the cells and intestines. There are also new research which states that there is better uptake of usable energy when sports drink has 4 to 1 ratio of Carb/Protein . This 4:1  ratio can be found in a product called Endurox. Speed of the fuel breaking down and being absorb by the body is the main importance of a sports drink during the run and that is why I would recommend a drink containing 13 to 19 grams (55cal to 115 cal per 8 ounces or a 6-8% solution rate.  Drinks of higher carb concentrations (such as grape juice) hamper fluid intake absorption and give you that sloshing feeling in your stomach.  Drinks with lower concentration won’t refuel you quick enough.

Stay away from drinks with carbonation.  In theory, you should take about 2-4  8 0z cups of sport drink/hour an hour (there are 50 calories per 8 oz cup of Gatorade) to keep up the energy demands and avoid muscle depletion .  This can be done at a practice run where the pace is slower and less hectic.  In a race though, with 20,000 runners and hords of crowds pushing and shoving around a water stop, all best laid plans often go out the window.  This is why I prefer the next type of fuel replacement for my choice run fuel for beginner runners.  

Energy Gels-  Fuel replacement of carbohydrate (glucose) doesn’t get any better for convenience sake than this.   Gels/Gu/Cliff Shot and what ever new company on the market are a from of ‘pudding like’ substance which come in small single serving size paks which can easily fit in your pocket or pinned to your short or vest.  The product comes in many different flavors and contain roughly 30 grams(120 calories) in a 1.4 oz size packet.  Gels contain mainly sugars and maltodextins which make them similar to sport drinks without the water.  Their purpose is the same as sport drinks but they are much more concentrated in a small amount and must be taken with water to be absorbed into the body readily.  Some gels now are being made with electrolytes, ginseng, caffeine, honey, amino acids, vitamins, and CoensymeQ10. The makers of Endurox are now in the gel business and are producing their gel with the 4:1 carb to protein ratio if you buy into the research  of carb being absorbed better if protein is present.   I recommend taking one pak every 45 minutes during your run lasting more than 90 minutes.  For example , if you are a 10 min /mile runner doing 15 miles, you will be running for 2 ½ hours , therefore you will need to take 3 paks (with enough water in take also) during your run to help you avoid glycogen depletion.  If you are bigger (160 lb or more), you may need to take  one every 30 min or 4 paks during the run.  The gel paks are a lot more reliable source of fuel than sports drink  during a race.  In a race, you may only get down 4 oz of fluid at a stop, with all the crowding going on and this will not give you enough energy. The gel paks are a lot more manageable and easier to take in during a race than the sport drinks and in the long run will assure you enough energy during the race to cut down on your performance dropping from glycogen depletion.

Energy Bars-  The first ones to hit the market were Power Bars back in the early 1990s.  Since then , the market has been flooded with all different type of bars with various makeup of components.  The original Power Bar were mainly a carbohydrate base bar made up of sugars from brown rice syrup, sucrose, grains, oats and rice crisps.  They carried about 225-250 calories per bar and were mainly used as a compliment to your meals if you sere involved in running a lot of miles in training.   They tend to be dry and chewy and therefore I don’t strongly recommend them during a run only if you cut them up ahead of time in small pieces so you can eat them easier. You would take them in with water like gels.  Gels are basically the bars,  but in a different form. Bars are excellent for pre and post meals or as a snack on a busy day.  

Fruit/candy/pretzels/etc…-   The energy found in many varieties of fruit (pears, bananas, plums, peaches, apples), candy (gummy bears, licorice) and pretzels (salted) are similar to the highly marketed and touted sports drinks and bars.  They are a good source of carbohydrate and if taken with water will digest easily and be absorbed quickly by your body for fuel.  Many runners I know would always carry some dry fruit (banana or pear chips) with them on a run and take them with water for fuel replenishment with just as good as success than the sport drinks.  Most pieces of fruit contain about 15 grams of carb (60-80 calories) and some are also a good source of potassium which is also an important nutrient for heart function.  If you are planning on taking in these sources of energy , plan on taking about 2-3 pieces of fruit every hour and look at the content of calories for candy /pretzels to equal about 80-160 calories/hour intake.  

                                                                        PLUS                                                             MINUS

SPORT DRINKS                            They hydrate in addition to providing carb.                  Bottles bulky to carry, spill half of it on you

                                                                                                                                                 usually in at a stop during race conditions

                                                         Liquids are easy to digest/contain 6-8% solution          Some runners don’t like salty after taste

                                                         And are well tolerated.                                                     

                                                        Wide variety of flavors and ingredients                          At mercy of what race has on course if you 

                                                                                                                                                   relying on this as your sole energy source                          

         Some Brand Names: Gatorade, Sport Aid, Lucazade, Endurox R4, GU 20, Push 

GELS                                               They can fit in your pocket and can carry enough            Some runners don’t like taste or texture

                                                          for a 4-5 hour run at once.                                                 

                                                                                                                                                    You need to take them with water.

                                                          They are concentrated form and easy to get the

                                                           Whole pak in your mouth with no waste.                       More expensive ($1.25/pk) than other 

                                                             (especially in a race)                                                     fuel replacement forms.

                                                          The size and convenience makes it easier to 

                                                          Carry in a race taking away anxiety about worrying

                                                          What fuel replacement is on the race course.

        Some Brand Names: Gel, Gu, Cliff Shot, Accel Gel. 

Whether your choice of fuel replacement along with water is a sport drink, gel, fruit, candy , pretzels or some other form, remember to 

1) Take in about 80-200 calories/hour (20-50 grams) of carbohydrate per hour depending on your size

2) Have solution being 6-8% carb solution if liquid form 

3) Take a serving about evry 30-45 minutes per hour on runs longer than 90 min.

4) And most of all try various kinds and brands to find out which one you like in taste and agrees with you and check if the race you are attending is having your brand on the course if you are relying on a sport drink for your only means of fuel replacement during race.

