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Abstract

The effects of protein, carbohydrate, and protein plus carbohydrate supplements on endurance athletes were examined. The right combination of carbohydrate and protein supplements can enhance endurance athletes. At the same time, carbohydrate only supplement will also help performance. Athletes think that protein diet and supplements will build muscle and burn more fat, which is not entirely true. Regular physical activity and dietary protein builds muscle. In this paper, studies explaining the effects of certain supplements on endurance athletes and what the recommendations are for the best results in the athlete’s performance will be discussed.
The American Dietetic Association, Dietitians of Canada, and the American College of Sports Medicine state that physical activity, athletic performance, and recovery from exercise are enhanced by optimal nutrition. These organizations recommend appropriate selection of food and fluids, timing of intake, and supplement choices for optimal health and exercise performance. Several topics will be discussed in this paper including protein requirements, the effects that protein diets have on athletic performance, and the effect of carbohydrate and protein supplements. In addition, some other topics discussed are appropriate supplements for athletes to take and how to ensure that athletes get the right amount of food and fluid balance before, during, and after they perform.
The recommended dietary allowance for athletes is 0.8 grams/kg of protein in their diet per day. For endurance athletes it will vary, the recommendation of protein intake is from 0.97 to 1.39 grams/kg a day (Nutritional Supplements: Protein and Amino Acid- Choice in Sports-NCAA). To insure proper protein balance, an athlete should have adequate energy intake, primarily from carbohydrate sources. Most experts in the National Collegiate Athletic Association (NCAA) agree that additional protein and carbohydrates can be easily met through a balanced diet.

Some athletes think that a high-protein diet builds muscle and burns fat, however, this is not entirely true; athletes might also use protein supplements to enhance endurance and increase or maintain muscle mass to improve strength and size. Regular physical activity and dietary protein builds and strengthens muscles. Performance athletes may need a slightly higher level of protein in their diet, derived from protein rich foods such as meat, poultry, fish, eggs, and dairy products. The NCAA discourages high protein diets because too much protein can put a strain on the liver and kidneys. These diets can cause high nitrogen load excreted from the urea which would lead to fluid imbalance and eventually dehydration (Nutritional Supplements: Protein and Amino Acid- Choice in Sports-NCAA).  Diets high in animal sources of protein are often associated with high fat intake and increased risk of heart disease. Athletes can have metabolic imbalances due to the large ingestion of some amino acids which can interfere with the absorption of other amino acids. Other adverse effects such as mild to severe stomach cramping, diarrhea, and dehydration may occur.

It is known that carbohydrate supplements provided within the first several minutes of completion of exercise results in a more rapid repletion of muscle glycogen, compared with the same supplement provided two hours after completion of exercise. The mechanism responsible for this is thought to be related to the combined effect of insulin and contraction stimulated glucose transported by the GLUT-4 transporters (Tarnopolsky, 1997). The migration of these transports from intracellular stores to the sarcolemma and T tubules of the muscle is partially mediated by phosphatidylinositol 3-kinase (Tarnopolsky, 1997). It has been suggested that a combination of protein and carbohydrate supplement provided immediately after exercise may increase insulin release and glycogen repletion. This helps the athlete become stronger, faster, and restore the lost nutrients in their body.
 Zawadzki and colleagues from the Journal of Applied Physiology, did a study on the effect of isoenergetic which is equal activity of carbohydrate and carbohydrate plus protein supplements on muscle glycogen resynthesis in the first four hours after endurance exercise of 90 minutes at 65% peak oxygen consumption. Subjects completed three sequential trials in three separate weeks. A supplement was given immediately and then again one hour after exercise. Trial one consisted of 0.75g/kg of carbohydrate and 0.1g/kg of protein and 0.02g/kg of fat. Trial two was 1g/kg of carbohydrate only and trial three was the placebo (Tarnopolsky, 1997). Subjects were given prepackaged, isoenergetic, isonitrogenous diets, individualized to their regular diet, for the day before and during the exercise trial. This study found that the insulin rise in glycogen repletion rate was 39% greater with a combined protein-carbohydrate compared to just a carbohydrate supplement. The confounding factor in the one hour later study was the provision of 43% more energy in the protein and carbohydrate compared with the carbohydrate trial; in turn these two variables changed simultaneously (Tarnopolsky, 1997). One purpose of this study was to compare the rate of glycogen resynthesis after endurance exercise when the energy content of both the post exercise supplement and the 24 hour intake of all were held constant. The authors concluded a greater rate of glycogen replication compared to the placebo affect, yet no difference between the carbohydrate only supplement and the carbohydrate plus protein supplement was observed.

A study was described by the Journal of the American College of Sports Medicine; the study determined whether endurance cycling performance and post exercise muscle damage was altered when the cyclists consumed a carbohydrate and protein beverage versus a carbohydrate only beverage. The study consisted of fifteen male cyclists. These men rode a cycle ergometer at 75% of their oxygen peak, then, 12 to 15 hours later they had a second ride to exhaustion at 85% of their oxygen peak. Every 15 minutes of exercise, the cyclists, by random were assigned to consume 1.8 mL/kg of body weight of carbohydrate or carbohydrate and protein beverages, and 10 mL/kg of body weight immediately after exercise. The cyclists were blinded to treatment beverages and repeated the same protocol seven to fourteen days later with the other beverages (Saunders, 2004). The results showed that in the first ride the men rode 29% longer when consuming the carbohydrate and protein beverage than the carbohydrate only beverage, the second ride the cyclists performed 40% longer when consuming the carbohydrate and protein beverage compared to the carbohydrate only beverage. Peak post exercise levels indicated that the muscle damage was 83% lower after the carbohydrate and protein trial. There were no significant differences in exercising levels of oxygen, ventilation, heart rate, blood glucose, or blood lactate between treatments of either trial (Saunders, 2004). Results show that carbohydrate plus protein supplements during and after resistance training will reduce muscle damage and soreness. This effect is evident by the responses of both myoglobin and Creatine Kinase (Baty, 2007). The response was an increase in muscle size and a decrease in the damage that was done during the performance. In conclusion athletes should drink a beverage that includes carbohydrate and protein calories during and after their performance.

Now on the other hand, carbohydrate only supplements can still help improve exercise during long-term endurance performance, these are activities lasting longer than 90 minutes; carbohydrate supplements will also delay fatigue for 30 to 60 minutes. The carbohydrate supplement recommendations for the NCAA are to consume 200-400 ml of a moderately concentrated carbohydrate drink and continue to consume 100-150 ml of the same drink in 10-15 minute intervals for the first two hours of the athletes exercise  (Nutritional Supplements: Protein and Amino Acid- Choice in Sports-NCAA). Then after the two hours it is recommended to proceed to a more concentrated drink (one that is about 15-20 percent carbohydrate). By doing this, the concentrated drink will replenish all that was lost in the athlete’s body during performance.

A study done by Roy (1997) examined the effect of glucose supplement timing on protein metabolism after resistance training. The researchers determined how the timing of glucose supplementation affected the following variables after resistance exercise: fractional muscle protein synthetic rate, urinary urea excretion, and whole body and myofibrillar protein degradation. The study was conducted with eight healthy men performing unilateral knee extensor exercises consisting of 8 sets of 10 repetitions. The men received a 1g/kg carbohydrate supplement or a placebo immediately after their exercise and then again one hour later. The fractional muscle protein synthetic rate was determined for exercised and control legs by incremental leucine enrichment into the vastus lateralis over two hours after the exercise (Roy, 1997). Leucine provides energy to muscle during starvation and it is the only amino acid that can be oxidized for energy. Leucine also has a stimulatory effect on the secretion of insulin. The fractional muscle protein synthetic rate was 36.1% greater in the carbohydrate exercised leg than in the carbohydrate control leg, and 6.3% greater in the placebo exercised leg than the placebo control leg (Roy, 1997). This particular study suggests that carbohydrate supplementation immediately and one hour after resistance exercise can decrease myofibrillar protein breakdown and urinary urea excretion; resulting in a more positive body protein balance and improved performance.

Consuming adequate food and fluid before, during, and after exercise can help maintain blood glucose during exercise which in turn will, maximize exercise performance and improve recovery time. Athletes should be well-hydrated before beginning to exercise; athletes should also drink enough fluid during and after exercise to balance fluid losses. Consumption of sport drinks containing carbohydrate and electrolytes during exercise will improve fuel for the muscles, help maintain blood glucose and the thirst mechanism, it will also help to decrease the risk of dehydration or hyponatremia (Journal of American Dietetic Association, 2000). Some examples of sports drinks would be PowerAde and Gatorade. An alternative to purchasing sports drinks is to dilute any fruit juice a one to one ratio with water and add a teaspoon of salt per liter. This should approximate carbohydrate, electrolyte and osmolality values of commercial sports drinks (Journal of American Dietetic Association, 2000). During times of high physical activity, energy and macronutrient needs, especially carbohydrate and protein must be met in order to maintain body weight, replenish glycogen stores, and provide adequate protein for building and repair of tissue. It is a benefit for the athlete if they are always hydrated and consuming the right foods before, during, and after performance.

Athletes will not need vitamin and mineral supplements if adequate energy to maintain body weight is consumed from a variety of foods. Likewise, supplements may be required by athletes who restrict energy intake, use severe weight-loss practice, eliminate one or more food groups from their diet, or consume high-carbohydrate diets with low micronutrient density. Nutritional ergogenic aids should be used with caution, and only after careful evaluation of the product for safety, efficacy, potency, and whether or not it is a banned or an illegal substance. Nutrition advice should be given only by a qualified nutrition expert, and only be provided after carefully reviewing the athlete’s health, diet, supplement and drug use, and energy requirement.
  It is only right to agree with the American Dietetic Association, Dietitians of Canada, and the American College of Sports Medicine when they say that physical activity, athletic performance, and recovery from exercise are enhanced by optimal nutrition and the right supplements. All the studies in this paper prove that carbohydrate and protein supplements, the appropriate fluid balance before, during, and after and athlete performs; can improve an athlete’s performance. Now athletes know the appropriate supplements to take, protein requirements and their effects it will have on their performance. With the knowledge of this paper athletes can choose more wisely about what they fuel their body with! 
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