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Abstract 

The present review aims to make a comprehensive view on the nutritional needs and habits of athletes in different sports. 

With this review we would like to take into consideration and comment on the various trends in sports nutrition, making a 

summary of the various situations that arise for those who do sports, even competitive. First the basic principles for proper 

nutrition will be listed, then some aspects of pre-race nutrition and which foods to prefer for the speedy recovery of energy. The 

need for some athletes to maintain their weight, both for better performance and for the needs of the type of sport practiced, when 

athletes are divided into categories based on weight, will also be taken into consideration Finally, the metabolic pathways 

important for athletic performance will be examined in detail, evaluating the properties and validity of the individual nutrients and 

some supplements, for their best efficiency. 
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Introduction 

Many people ask themselves the question: to do sports, what 

should I eat? The answer is not simple, but it must take into 

account a large list of factors. In order to define the correct 

nutrition of those who want to engage in a sports activity, 

first of all one must know their physical characteristics, the 

type of sports activity they intend to carry out and whether 

they have already practiced this or other sports activities: in 

a nutshell their metabolic status and training. 

Even more so, for those who play a sport at a competitive 

level (both amateur and professional), a preventive visit is 

essential to define the correct dietary pattern to follow 

before and after sporting activity and also in the interval 

periods. 

It is, however, possible to give some general indications, 

valid for knowing how to follow proper nutrition in many 

situations, provided that there are no pathologies requiring 

special conditions. 

 

The Principles 

All the energy we need, both for living and for exercise, 

comes from the food we eat and the liquids we drink. The 

foods we consume consist of simple nutrients: 

carbohydrates, fats, proteins, which are made available to 

the body through the digestion process. 

Each category is important for health and we must consume 

foods so that all three categories are represented. The 

relationship in which we must consume these categories of 

nutrients must not be casual and must be defined according 

to the activity that takes place, in particular for sports. 

The use of carbohydrates or fats by the body as the main 

source of energy depends on the intensity and duration of 

the exercise. The main energy source of athletes are 

carbohydrates; regardless of the type of sport that takes 

place, they provide the energy that feeds the muscles in 

contraction. Fats also provide energy for exercise, indeed, 

they provide the highest concentration of energy of all 

nutrients and represent the main source of energy for 

endurance sports, but are less accessible for quick and 

intense exercise [1]. 

Athletes need proteins mainly to rebuild and repair muscle 

losses that occur during exercise and to optimize the storage 

of carbohydrates in the form of glycogen; however, it is 

necessary to check what amount of protein the athlete 

actually needs for power and duration exercises, because 

carbohydrates also serve this purpose. Furthermore, high 

protein diets have not proven particularly useful for athletes. 

But do power sports athletes really need special diets to 

build muscle and, if so, how to increase it? Power sports 

athletes need only a moderately greater amount of protein 

than other athletes, mainly to repair and rebuild their 

muscles, but the increased need is often overestimated. 

Carbohydrates are certainly the main source of energy for 

athletes, even for those who need strength and power, 

because they provide the energy that feeds muscle 

contraction. 

Not only food, but also drinks are important in sport. The 

longer and more intense the exercise, the greater the need to 

drink the right type of liquids [2].  

Many athletes have a habit of exceeding their protein intake 

because they think they are building more muscle mass. 

This is true up to a certain point, but it is certain that high 

protein diets cause dehydration even in the most trained 

athletes as in the case of endurance sports, whose specific 

training allowed a greater ability to adapt to dehydration 

compared to normal people. 
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It is also important to know how to eat for the competition, 

that is, what to eat before and after the competition, to 

facilitate recovery. In fact, while the pre-competition meal 

must ensure adequate availability of energy available for 

optimal performance, the post-exercise meal is essential for 

recovery and to allow training to continue for the next 

competitions.  

 

Pre-competition nutrition 

Nutritional care is essential for the athlete, in particular the 

so-called "competition regimen", which starts the evening 

before the athletic effort closing at the end of the same. 

Obviously, in relation to the type of sport practiced, specific 

needs and requirements arise, so a marathon runner will 

certainly feed in a different way from a jumper. 

A rational diet must in any case avoid the loss of shape and 

minimize the fatigue reactions that follow the effort [3].  

During the competition, the athlete will use the calories 

accumulated with the balanced diet of the previous days; 

therefore, the pre-competition diet aims to maintain the 

energy level obtained previously. 

The sportsman must have a sufficient supply of glycogen in 

the muscles and liver, especially if he is preparing to 

participate in a competition relating to a sport of endurance. 

In this sense, the most suitable foods for the eve will be 

those rich in starches (rice, bread, pasta, potatoes); particular 

attention must be paid to hydrating the body. 

The last meal before the competition must consist of easily 

digestible foods, must have a modest volume and must be 

consumed at least 3-4 hours before. 

If the competition is in the morning, it will be necessary to 

have breakfast at least 2 hours before and the diet of the 

previous evening will have particular importance. 

If the race is in the afternoon, breakfast must be particularly 

abundant and light lunch must be eaten at least 3 hours in 

advance. 

If the competition is in the evening, lunch will be of 

particular importance, while awaiting food ration may be 

scheduled before the competition. 

Waiting rations have specific relevance in long-lasting 

sports and in cases where the starting time is not well 

defined or may be susceptible to delay (tennis matches to 

follow) or in interval competitions. 

The waiting ration serves to balance, avoid and compensate 

for sudden changes in blood sugar and to hydrate the body. 

In fact, especially in emotional athletes, anxiety about 

waiting is able to lower blood sugar more than muscle work 

itself; in addition, delays of more than half an hour, 

especially with high temperatures, can change blood sugar 

and hydration. 

The most used waiting ration consists in drinking in the 

interval between the last meal and the start of the 

competition, every hour, a glass of water with concentrated 

fruit juice, without adding sugar, or water and fructose; the 

last must be taken at least half an hour before. 

Interval refueling: typical of team sports (e.g. soccer). We 

must try to replenish the body with the substances consumed 

during the first part of the race, taking into account that for 

assimilation we only have a few minutes [4].  

It will therefore be appropriate to introduce liquids and salts, 

to combat sweat losses and fatigue acidosis, and easily and 

quickly assimilated sugars, to eventually restore the right 

blood sugar (fructose or, possibly, maltodextrin). 

Just before a competition, it is very important not to ingest 

sucrose (common sugar), since, by causing a surge in blood 

sugar, it stimulates the intervention of insulin which leads to 

a subsequent hypoglycaemia, risking to compromise the 

race. 

Therefore, also avoid all the drinks that contain it: canned 

drinks, added juices, etc. 

Summing up: 

 take complex carbohydrates (rusks with jam are fine) 

up to two hours before physical activity; 

 avoid in the thirty minutes preceding the effort to ingest 

sugars, especially those with a high glycemic index; 

 In medium and especially long-term disciplines, take 

150-200 cc every 20 minutes. Of liquids with dissolved 

maltodextrins, at a concentration not exceeding 7-8%. 

 

In muscle fibers, during a demanding or prolonged work, 

following the reduction of the glycogen content, the small 

available stocks of two amino acids, alanine and glutamine, 

are first consumed, then, when these substances are also 

finished, disassemble the constituent proteins of the muscle, 

that's why, under strict medical supervision, the intake of 

branched chain amino acids can be recommended, which 

can be transformed, through a series of reactions, into 

glucose, the substance which, before it was exhausted, it 

derived precisely from glycogen, avoiding the problem of 

muscle reconstruction after the activity. 

 

Food for prompt recovery 

After a race, a match or a hard training, the athlete feels 

fatigued, has accumulated a significant amount of 

metabolites that cause an acidic situation. In addition to 

replenishing, post-intensive nutrition must help 

detoxification and reconstruction processes. In fact, the 

body may experience loss of water, salts, accumulation of 

acid substances, emptying of sugar reserves, tissue usury. 

Therefore the different intake of liquids, minerals, vitamins, 

sugars, proteins, fats will serve to bring the body back to 

normal conditions. Each intense effort is followed by a state 

of acidosis, therefore it will be useful, immediately after this 

effort, to take an alkaline drink, enriched with salts to 

remineralize the body and glucose to help the mechanism of 

glycogen synthesis. Subsequently, to start filling the 

glycogen deposits, 200-250 grams of maltodextrin will be 

ingested in plenty of liquid. The meal will be consumed at 

least two hours after the effort, since before the body is still 

too fatigued for digestion, and must be alkalinized, to 

overcome acidosis and more easily eliminate accumulated 

toxins [5]. 

List of alkalizing foods (in descending order of alkalizing 

power) 

figs, dried apricots, spinach, dates, beets, carrots, celery, 

lettuce, pineapple juice, potatoes, apricots, whole pineapple, 

strawberries, tomato juice, cherries, bananas, oranges, 

tomatoes, cauliflower, peaches, grapefruit, lemon juice, 
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Mushrooms, apple, pear, grapes, milk, onions, fresh peas. 

 

The regulation of body weight in athletes 

Compared to the sedentary individual, considering that the 

athlete has different dietary needs especially in quantitative 

terms, in the daily energy calculation, in addition to quality, 

it is necessary to consider the additional caloric expenditure 

that sports activity requires. 

During the day (24 hours), the energy needs (calories 

consumed) of the athlete is calculated taking into account a) 

the activity normally carried out, such as washing, getting 

dressed, walking, driving, reading, watching television, 

afternoon rest and night, etc; b) the type of training carried 

out, therefore the extent and duration of physical exertion; c) 

the thermogenesis induced by the food consumed, also 

called the specific dynamic action of the food, which 

represents the calorie consumption necessary for the 

digestion and assimilation of food and corresponds to about 

10% of the calories ingested. In particular, proteins require 

10-35% of the total, while glycides 5-10% and fats 2-5%. 

Basal metabolism, which represents the energy expenditure 

deriving from the development of the body's vital processes 

(respiration, activity of the cardiovascular system, digestion, 

excretion, maintenance of body temperature at around 37 °, 

growth and repair of cellular tissues, must also be 

considered etc). The basal metabolic rate varies according to 

age, gender, race, climate, type of activity carried out. The 

cold enhances the basic calorie consumption as the body 

sustains an additional effort to keep the body temperature 

constant; anxiety states can increase it by up to 50%. 

After the age of 30, the metabolism undergoes a constant 

decrease that reaches up to 30% with the passing of 70 

years. This fact constitutes one of the causes of weight gain 

for those who, over the years, keep certain eating habits 

unaltered. During sleep it drops by about 7%. A simple and 

approximate calculation of the basal metabolism can be 

made in 24 hours considering that the body, in a state of 

rest, consumes about 1 calorie per kg of body weight (0.9 

for women) every hour. Here are some examples of the 

calories needed per kg of body weight and for each hour in 

the various activities: sleeping 0.93; walking fast 4.28; drive 

the car 1.90; calm dance 4.3; calcium 11.7; gymnastics 5.9; 

recreational swimming 9.1; competitive swimming 25; 

single tennis 5.2; double tennis 4.1. As can be seen, there 

are large differences in energy consumption (caloric) 

between the various activities, in relation to the efforts 

made. Of particular interest is the difference between 

recreational and competitive swimming, which requires 

more than double the energy [6, 7]. 

The difficulty encountered by an athlete in decreasing body 

weight is essentially linked to the parallel loss of physical 

efficiency, especially in disciplines with strong muscular 

effort. In fact, in addition to fats, mineral salts and muscle 

proteins are lost. In theory, to lose 100 grams of 

subcutaneous fat (made up of 90% fat and 10% water) you 

need to consume about 800-900 calories. In a nutritional 

protocol for weight loss, in the first days essentially liquids 

are lost (the lower carbohydrate intake leads to the 

elimination of water as there is a cellular ratio of 2.8: 1 of 

balance between glycids and body water). Subcutaneous fat 

is then affected, but the defensive mechanism called 

"savings" is also established, which involves significantly 

lower calorie consumption (up to 20%) to support the basal 

metabolic rate, lower calorie consumption for the same 

work done and greater assimilation of ingested food. 

A weight loss that maintains the optimal organic and 

muscular efficiency almost unchanged should not go beyond 

a consumption of subcutaneous fat exceeding 2-2.5 kg every 

15 days. More precisely, 1% of the real weight per week. It 

is essential that all food ingredients are always present in a 

balanced way, as fats convey fat-soluble vitamins, glycides 

buffer the state of ketosis resulting from the consumption of 

subcutaneous fat, proteins are essential for their plastic 

action. If symptoms of nervousness, insomnia, easy physical 

and mental fatigue arise, it means that the nutritional 

protocol for weight loss is not correctly applied. 

One of the most common means used to decrease body 

weight is the endurance run which, in order to be effective, 

must last longer than 20-30 minutes since only after this 

limit does the mobilization of fats begin following the initial 

use of the glycides. A very simple calculation to calculate 

the calorie expenditure in the race is to consider that a 

trained athlete spends about 0.9 Calories per kg of body 

weight per km traveled, regardless of the run pace used. 

A good nutritional program for weight loss must take into 

account the calories ingested and those consumed in 24 

hours (according to the parameters reported at the 

beginning) and, of course, also the quality of the foods 

ingested. An easy way to proceed is to weigh the athlete 

daily and check the weight fluctuations within about 10-15 

days, adjusting accordingly. It should also be clear in mind 

that the nutritional protocols for weight loss involve a 

substantial consumption of subcutaneous fat, with the 

circulation of ketone bodies (acids derived from acetoacetic 

acid) which increase the acidity of the blood (which is added 

to that provided by training). 

A serious mistake that is often made by athletes is in fact to 

neglect the presence of glycids in the diet. Glycids are the 

primary energy suppliers and, in the specific case of weight 

loss, they reduce the tendency of blood towards acidity by 

limiting the production of ketone bodies. 

Finally, it must be remembered that weight loss does not 

necessarily mean fat loss. In fact, some gimmicks normally 

used to lose weight, in addition to ineffectiveness, can cause 

damage to health. Diuretics and the sauna only temporarily 

lose water and mineral salts such as sodium, potassium and 

chlorine. This can lead to cellular dysfunction, nervousness, 

muscle cramps and loss of physical efficiency. Diuretics are 

also part of the list of substances banned for doping. 

Massages can only help in recovering from muscle fatigue 

but do not in the least affect the subcutaneous fat reserves 

(the only one who consumes calories and can lose weight is 

the masseur!). The synthetic suits do not evaporate the sweat 

and therefore only give the impression of greater sweating. 

If put in contact with the skin they can cause skin irritation 

and alteration in the transpiration between the skin and the 

environment (body thermoregulation) [8].  

Some athletes may need to gain body weight and in 
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particular muscle mass, especially in disciplines structured 

in weight categories. This "active" weight increase can be 

obtained with an appropriate diet combined with training 

strategies to promote protein synthesis. The nutritional 

protocol must be based on the ingestion of highly energetic 

and easily digestible glycids (rice and pasta, potatoes, 

biscuits, jams, sweetened cooked fruit, etc), proteins (milk 

and fish or easily digestible meats such as cod, salmon, tuna, 

veal, chicken, turkey), few fats (preferably raw extra virgin 

olive oil). The supply of vitamins E, B12 and proteins rich 

in branched chain amino acids promotes protein synthesis. 

Appetite can be increased by taking a spoonful of glucose 

diluted in fruit juice half an hour before meals. 

A high-protein nutritional protocol must take into account 

the correct intake of glycides and water, vitamin B1 and 

potassium necessary to facilitate the disposal of nitrogen 

waste, since excess protein can even create difficulties in the 

replacement and reconstitution of new cellular structures. In 

particular, the products derived from the breakdown of 

proteins can highlight various problems such as the increase 

in the load of toxic waste (which are combined with those 

deriving from physical activity), fatigue of the kidneys and 

liver, blood acidosis, digestive disorders, excitement 

nervous and glandular, hypercholesterolaemia. 

The metabolic pathways for athletic performance 

We have herein briefly described the nutritional needs of 

sports. However, the time has come to deepen some 

concepts of pathophysiology in order to better understand 

the reasons for the choices to be made, in relation to the 

needs of the metabolism. 

Foods are split into simple nutrients (carbohydrates, fats, 

proteins) through the digestion process and, with subsequent 

absorption by the intestine, these nutrients are made 

available to the metabolic pathways. 

We have seen how muscle contraction, and therefore sports 

performance, essentially depend on the intake of 

carbohydrates. However, they are not used immediately as 

soon as they are absorbed, to give the body the ability to 

maintain muscle functions over time: in fact, if they were 

used immediately, we would have to eat continuously so as 

not to run out of "fuel". To avoid this situation, the energy 

produced by the combustion of glucose is stored in a 

compound called ATP (adenosine triphosphate) which is 

used for muscle contraction through the release of the 

phosphate group; previously, to avoid being dependent on a 

continuous introduction of glucose, it is stored in the form 

of glycogen which, in turn, is mobilized and broken down 

into glucose again for the production of ATP as needed. 

Carbohydrates therefore have two successive levels of 

storage: one, long-lasting glycogen and the other, short-

lived ATP [9, 10]. 

 

Energy metabolism 

The body does not have an ATP reserve, and what little is 

deposited is used in seconds; it is therefore necessary to 

continue generating ATP even during the exercise. In 

general, the two main ways of converting nutrients into 

energy (ATP) are: aerobic metabolism (which takes place in 

the presence of oxygen) and anaerobic metabolism (in the 

absence of oxygen). These two metabolic pathways can be 

further divided. Most of the time there is a combination of 

the energy systems that supply the fuel necessary for 

operation; it is the intensity and duration of the exercise that 

determines which system is used and when. 

The ATP-CP (Creatine phosphate) pathway 

This route, also called the phosphate system, provides about 

10 seconds of energy and is used for explosive exercises, 

such as the sprint of 100 meters. This metabolic pathway 

does not require oxygen to generate ATP. It first uses the 

ATP present in the muscle (generally for a period of 2-3 

seconds) then uses creatine-phosphate (CP) to re-synthetize 

ATP until the CP ends (about 6-8 seconds). When both ATP 

and CP are exhausted, the body shifts to aerobic metabolism 

or anaerobic metabolism (glycolysis) to continue generating 

ATP and provide energy for exercise. 

Anaerobic metabolism - Glycolysis 

The anaerobic metabolic pathway, or glycolysis, generates 

ATP exclusively from carbohydrates, with the formation of 

lactic acid. Anaerobic glycolysis generates energy from the 

partial demolition of glucose, which takes place without the 

intervention of oxygen. Anaerobic metabolism produces 

energy for short and intense bursts of activity; this lasts only 

a few minutes before the lactic acid produced reaches the 

level known as the lactate threshold, when muscle pain, 

burning and fatigue make it difficult to maintain its 

intensity. 

 

Aerobic metabolism 

Aerobic metabolism provides most of the energy necessary 

for long-term activity, using oxygen to convert nutrients into 

ATP. This system is a little slower than the anaerobic one 

because the circulatory system must transport oxygen to the 

muscles before they generate ATP; it is mainly used in 

lower intensity but long lasting exercises. 

During exercise, the athlete moves through all the metabolic 

pathways described. At the beginning, ATP is produced by 

the anaerobic route; as the respiratory and heart rate 

increases, oxygen becomes more available, so that aerobic 

metabolism can begin and continue until the lactate 

threshold is reached. If this level is exceeded, the body 

cannot release oxygen quickly enough to generate ATP and 

aerobic metabolism comes into play. Since this mechanism 

is short-lived and the level of lactic acid rises, an intense 

workload can no longer be sustained and the athlete must 

decrease the intensity of the exercise to remove the lactic 

acid produced [11, 15]. 

The nutrients are converted into ATP based on the intensity 

and duration of the activity, with carbohydrates providing 

the main source of energy for both short and long-term 

exercises and fats for less intense exercise. Fats are an 

important source of energy for endurance events but are not 

suitable for high intensity exercises such as jerks or 

repetitions. If you exercise at low intensity (or in any case 

below 50% of the maximum cardiac capacity) there are still 

enough fats deposited to continue the exercise for hours or 

days. 

As the exercise intensity increases, the carbohydrate 

metabolism stops. It is more efficient than that of fats but 
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has a limited energy reserve. Glycogen is able to provide 

energy for about two hours of both moderate and high 

intensity exercise; after that, the depletion of glycogen 

stores occurs and if that energy source is not replaced, the 

athletes find themselves "crashing into the wall". An athlete 

can continue the exercise, both moderate and intense, simply 

by replenishing the carbohydrate reserves during the 

exercise; this is the reason why it is of fundamental 

importance to eat easily digestible carbohydrates during a 

moderate exercise lasting a few hours. If you do not take an 

adequate amount of carbohydrates, you will be forced to 

reduce the intensity of the exercise and return to the fat 

metabolism to provide energy for the exercise. 

With increasing exercise intensity, the efficiency of 

carbohydrate metabolism dramatically collapses and 

anaerobic metabolism takes shape; this occurs because the 

body cannot introduce and distribute oxygen quickly enough 

to use the metabolism of fats or carbohydrates indifferently. 

In fact, carbohydrates can produce about 20 times more 

energy (in the form of ATP) per gram if they are 

metabolized in the presence of an adequate amount of 

oxygen, than they produce in an oxygen-free, anaerobic 

environment, as occurs during efforts intense (shots). With 

appropriate exercise, these energy systems adapt and 

become more efficient, allowing greater duration of the 

exercise at greater intensity. 

 

Are branched aminoacids really useful? 

Amino acids are the molecules that make up proteins, 

essential for muscle structure. The different foods contain 

proteins, and therefore amino acids, in varying proportions; 

applying a balanced nutritional protocol ensures that the 

athlete takes the correct amount of protein and with it all the 

amino acids he needs. However, we have seen that, 

compared to the sedentary, the athlete has a need not only 

increased, but also diversified. In particular, it needs 

branched chain amino acids. Three amino acids (leucine, 

isoleucine, valine), which due to their structure are called 

branched chain, have a particular importance in protein 

synthesis because they are involved in the process by which 

energy is obtained from proteins [16, 18]. 

Making a summary of the results of numerous researches, it 

can be said that if the activity is not continuous and 

sufficiently prolonged over time (at least 50 minutes) there 

is no need for supplementation with branched amino acids 

to recover the effort. For example, if we examine the 

physiological needs of running, integration is justified only 

if it continues for distances greater than 20 km. Considering 

that 10g of branched amino acids are contained in 250g of 

chicken meat, it is clearly understood that proper nutrition 

provides enough for all those "runners" who eat properly 

(with a sufficient intake of protein) and are not marathon 

runners. It should also be emphasized that, if they can be 

important in the recovery phase, amino acids (branched or 

not) have no particular use in improving performance. 

Unfortunately, many athletes abuse branched chain amino 

acids, believing that they can be useful to them, and in the  

Belief that "they don't hurt". In reality this is not the case 

since high doses can significantly increase the blood urea 

nitrogen resulting in renal overload. The practice of using 

amino acids and protein supplementation to push the body's 

anabolic abilities to the maximum derives from the practices 

of body builders who are convinced that, since muscle has a 

high protein concentration, more proteins introduce more 

muscles we will have. We have already touched on this 

topic, but some concepts are worth investigating. This belief 

is limited by three factors: 

a. Anabolism (i.e. the construction of muscle tissue) is 

created following a stimulus, be it a maximum effort or 

the presence of substances that favor it and that use the 

proteins taken (testosterone, insulin, growth hormone). 

Leaving aside this second possibility, because the 

intake of hormones is harmful to health and prohibited 

by doping; the anabolic stimulus determined by the 

maximum effort concerns only athletes who practice 

power sports and not others, especially because in many 

sports a body builder enhancement would be 

completely contraindicated. 

b. Even for body builders, protein intake does not allow 

you to go beyond a certain level of muscle mass, 

because anabolism has a well-defined limit. The 

nitrogen balance expresses the difference between that 

taken in the form of proteins and used for anabolic 

functions and that eliminated with the demolition of 

proteins. It is clear that, for growth, the balance must be 

positive and that is the nitrogen taken in the form of 

proteins must be incorporated in the tissues, in this case 

in the muscle tissue, to a greater extent than is 

eliminated in the urine, the feces and sweat as a result 

of catabolism reactions - or the demolition of proteins. 

A negative balance indicates, however, a loss of tissue. 

Once the maximum is reached, an additional protein 

supplement is not necessary or even useful, as shown 

by a research carried out in 1988, in which three groups 

were examined, sedentary, body builder and cross-

country athletes, showing that for the body builders the 

correct integration to maintain balance had to be 1.2g 

per kg of weight, while for cross-country athletes 1.6g. 

These results, which may surprise non-experts, may 

explain how in many body builders it is not the protein 

intake to increase the lean mass as the intake of 

anabolic substances (natural or not) that stimulate an 

abnormal protein synthesis. The reason why a body 

builder in normal conditions (without anabolic agents) 

has a protein requirement lower than a high level runner 

is explained by remembering that protein catabolism 

only comes into play when the effort is sufficiently 

intense. If the athletic gesture is limited in time (the 

workouts of many body builders do not go beyond the 

effective half hour of active effort, due to the large 

recoveries between one exercise and another) it can also 

be intense, but the amount of catabolized protein 

remains low and therefore reintegration is not 

necessary. 
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c. The intake of amino acids (arginine, lysine, ornithine, 

glutamine, tyrosine and others) does not increase 

growth hormone levels, nor aerobic power, nor 

performance in maximal activities. Nor do testosterone 

or cortisol concentrations vary. It is true that studies 

exist that assert that amino acids such as arginine, 

lysine, glutamine, glycine and ornithine increase growth 

hormone levels; however, these studies were all carried 

out not on samples of the normal population or of 

athletes, but on small groups of hospitalized subjects, 

that is, on the sick and / or elderly. The positive results 

were related to the administration of an amino acid and 

in general the level of HGH increased by a factor of 

three to ten. 

 

Regardless of the fact that some amino acids are antagonists 

(such as the pair arginine and lysine), if these results were 

true, administering 5g of arginine, 2g of lysine, 5g of 

ornithine, 2g of glutamine and 6g of glycine, the level of 

HGH should increase over 100 times. Obviously this is not 

the case and the explanation is that certain clinical results 

are achieved in conditions of extreme deficiency (for 

example by operating on sedentary and elderly patients). 

The organism always maintains control levels: until these 

levels are reached, integration works, then it is canceled (for 

example simply by ignoring the message that comes from 

the substance). 

Be careful, therefore, to follow the indications of those who 

do not have the right skills, because very often they follow 

indications that are not valid for everyone but only for sick 

people. 

 

Nutrition for the recovery 

Athletes know the importance of nutrition before exercise; 

but, once physical exercise is over, what you eat and when it 

is equally important, especially in situations of close races 

that occur in some sports. While the meal before exercise 

ensures adequate glycogen deposits to be used for the best 

performance, nutrition after exercise is essential for 

recovery and to increase the ability to return to training and 

therefore to be able to best express one's potential in the 

following competitions. We already mentioned this need, 

but now is the time to go into detail. What should we eat 

after exercise to restore muscle glycogen? 

The nutritional priority, after exercise, is the recovery of lost 

fluids. In general, the best way to evaluate how much to 

drink (water or other specific drinks) is to weigh yourself 

before and after exercise and compensate for the loss of 

liquids by taking about 500ml for every 500gr lost. 

It is also important to consume carbohydrates (fruit or juice) 

within 15 minutes after exercise to help restore glycogen. 

Scientific research has shown that the introduction of 100-

200 grams of carbohydrates within two hours after a 

resistance exercise is essential for the reconstruction of 

adequate glycogen stores, which allow the resumption of 

training. If the two hour period is exceeded, the glycogen 

that is regenerated in the muscle is reduced by 50%; in fact, 

the consumption of carbohydrates stimulates the production 

of insulin, which, in turn, helps the production of muscle 

glycogen. In any case, it is useless to take higher quantities 

of carbohydrates, because their effect on the glycogen 

storage reaches a plateau. 

Combining a moderate amount of protein with 

carbohydrates in the two hours following exercise can 

double the insulin response, resulting in a greater amount of 

glycogen deposited. The optimal ratio of carbohydrates to 

proteins for this effect is 4: 1 (four grams of carbohydrates 

per gram of protein). It has been proven that athletes who 

feed on carbohydrates and proteins have 100% more reserve 

glycogen than those who only eat carbohydrates. Insulin is 

also higher in those who consume a liquid mixture of 

carbohydrates and proteins. Be careful, however, because 

consuming more protein than necessary has a negative 

impact because it slows down rehydration and glycogen 

recovery. Consuming the correct amount of protein after 

exercise also has other functions: it provides the amino acids 

necessary to rebuild the muscle tissue that is consumed 

during exercise and the amino acids themselves can 

stimulate the immune system making it more resistant to 

colds and infections in general. 

The best choice to restore energy reserves after a long 

resistance exercise is therefore a mixture of carbohydrates: 

proteins in a 4: 1 ratio. Solid foods work as well as drinks, 

but a drink can be easier to take and digest by respecting the 

correct ratio and the two-hour window. 

It is not only necessary to take the right amount of calories, 

but also the right source of them; in fact, calories can derive 

from the demolition of carbohydrates (4.1 / g), proteins (4.1 

/ g), lipids (9.0 / g). 

 

Carbohydrates 
The correct source of energy to give energy to training are 

carbohydrates. Deposited in the muscle in the form of 

glycogen, they constitute the fuel used for short, intense 

explosions of force. The stronger and longer you work, the 

more glycogen your muscles need. Once the glycogen stores 

run out, the energy level drops and there will not be enough 

fuel for muscle contraction. For this reason, athletes who 

train to build muscle mass must have an adequate intake of 

carbohydrates. Experts recommend at least 5-600 grams of 

carbohydrates per day to keep glycogen stores at the right 

level. A simple formula indicates the quantity of 

carbohydrates needed: 6.5gr carbohydrates x weight in kg = 

grams of carbohydrates per day. For a 70Kg person the 

quantity is about 500 grams (equivalent to about 2000 

calories); for a person of 100Kg, 720 grams of 

carbohydrates or 2900 calories. 

 

Proteins 

Protein is the basic material for building muscle tissue and 

those who train must take more than those who do not 

exercise. In any case, many athletes overestimate their 

protein needs. The recommendations are 1.2 - 1.6 grams per 

kg of body weight, which means 90-115 grams for an 

athlete of 70 kg and 128-164 grams for those of 100 kg.  

The Fats after reaching the necessary amount of 

carbohydrates and proteins, there is room for fats. They are 

an essential nourishment but a minimum quantity is needed 
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to stay healthy. In particular, less than 30% of the daily 

calories must come from unsaturated fats (those of vegetable 

origin). 

The water In addition to the 8 glasses of water per day 

necessary for anyone, it is necessary to replace the fluids 

lost during exercise. To be sure you are hydrated, you 

should drink 2 glasses of liquid 2 hours before exercising 

before exercising. During exercise, drink 100-2000ml every 

15-20 minutes, depending on the intensity of the exercise. 

After the exercise, replace the losses, as previously 

mentioned. 

Sports drinks and energy supplements Energy bars and 

sports drinks can help if the exercise lasts more than an 

hour. Carbohydrate supplements can be helpful in reaching 

the right amount of carbohydrates on a busy day if you don't 

have the time for an adequate meal. Eating a drink that 

replaces a meal after a muscle-building exercise is 

convenient but you can do the same with a tuna sandwich, a 

banana, a piece of tart or other fast-absorbing food. Many 

supplements believed to be able to build muscle do not. 

Some, such as creatine, liquid and electrolyte replenishers, 

carbohydrate supplements and liquid meal replacements can 

only provide help. Creatine, combined with a good 

nutritional protocol and a strengthening program, is able to 

generate more power in exercise and help accelerate muscle 

growth. There are many creatine-based supplements 

available, but meat is the best natural source. The typical 

dose for creatine loading is 5 grams of creatine monohydrate 

four times a day for 5 days. Thereafter, a maintenance dose 

of 2 grams per day should be taken. Taking more than the 

recommended dosage does not benefit; in fact, taking into 

account that creatine and other available supplements are 

not always pure, it can also be harmful (19-23. 

In conclusion, any kind of physical activity is fundamental 

for the wellness and is also important for saving money of 

public health, given that the activity really fits the person. 

Professional sports should be approached after a deep 

medical evaluation of the metabolism and of nutrition needs, 

who could prepare a precise program on how to train and 

what to eat according to the type of activity to do. It is also 

fundamental to monitor the activity using laboratory tests 

able to assess the condition of the sportsman (24, 25). 
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