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Sport supplementation is essential for athletes performance and achievements. The 

well balanced and structured supplementation is a challenge for sport medicine 

because must be done a balance between potential benefits and potential risks (anti-

doping rule violations and others). In this review are structured the most used 

categories sport supplementations. Nutritional supplements used in sport could be 

divided in some main categories like: amino acids, vitamins, proteins and 

antioxidants. Food supplements used in sport could be also divided in 3 other 

categories: pre-workout supplementation (incl. proteins, vitamins), supplementation 

during workout and post workout recovery supplementation (incl. vitamins, brand 

chained amino acids ).  

 

Introduction   
Food supplements are used by athletes worldwide to improve their performance and achieve better results. These 

products are  targeted not only to athletes but also  physically-active individuals. In the United States, the Dietary 

Supplement Health and Education Act has defined dietary supplements as something added to the diet, mainly 

vitamins,  minerals, amino acids, herbs or botanicals, and  metabolites/constituents/extracts, or combination of any of 

these ingredients. (1)In USA FDA regulates both finished dietary supplement products and dietary ingredients. FDA 

regulates dietary supplements under a different set of regulations than those covering "conventional" foods and drug 

products. According  to  the  European  Community  Directive of 2002 ( Directive 2002/46/EC) and according to  

Bulgarian  legislation,  issued  by  the  Ministry  of  Health 01.08.2005, food additives are defined as substances  that  

contain  concentrated  nutrients  or  other  elements  with  a  nutritional  or  physiological  effect,  alone or in 

combination, distributed in certain dosage forms  designed  to  enrich diet (2). Supplementation practices  in sport 

vary between the different sport disciplines and individual needs of athletes. 
 

Vitamins 
Vitamins function in the human body as metabolic regulators, influencing a number of physiological processes 

important to exercise or sport performance. Vitamin deficiencies can certainly impair exercise performance 

(1).Vitamins are frequently taken by athletes on the supposition that they are experiencing a vitamin deficiency due 

to exercise and training regimes. Cotter (40) has suggested that there is little evidence to suggest that exercise would 

necessitate vitamin supplementation.  

Vitamin C is reputed to aid in the wound-healing process, and vitamin E has been claimed to increase aerobic capacity. 

All these claims for ergogenic properties of vitamins have been discussed by Barone (41) but, in general, there is little 

evidence available to substantiate these claims. Vitamins, taken in excess, are toxic. This applies particularly to the 

fat- soluble vitamins (A, D, E and K) which are stored in the body and which can therefore accumulate. Even the 

water-soluble vitamins (B and C) can produce toxic effects when taken in excess (42). In general, a balanced diet will 

provide the necessary nutritional requirements of vitamins. Vitamin supplements are only of benefit where there is a 

clear deficiency, such as occurs with an exceptional nutritional intake (43). (39)B-complex vitamins are involved in 

processing carbohydrate and fats for energy production, an important consideration during exercise of varying 

intensity. Several B vitamins are also essential to help form haemoglobin in red blood cells, a major determinant of 

oxygen delivery to the muscles during aerobic endurance exercise (1)(39). 

Intensive exercises may generate reactive oxygen species (ROS) to a level to overwhelm tissue antioxidant defence 

systems (3). The oxidative stress could cause serious oxidative damage to muscle tissues. Vitamins C and E function 

as antioxidants, important for preventing oxidative damage to cellular and sub cellular structure and function during 
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exercise training. (1) Very often these vitamins are used in combination with selenium or/and coenzyme Q10 (CoQ10). 

Even that many recent studies support the  conclusion that vitamin C supplementation does not enhance physical 

performance it is widely used by athletes as and antioxidant agent. Antioxidants defence in the cell can temper the 

negative influence of free radicals and associated reactions (4)(5)(6)(7)(8). Vitamin E is the major lipid-soluble 

antioxidant in cell membranes. It protects against lipid peroxidation by acting directly with a variety of oxygen 

radicals, including singlet oxygen, lipid peroxide products, and the superoxide radical, to form a relatively innocuous 

tocopherol radical . Vitamin C can interact with the tocopherol radical to regenerate reduced tocopherol. Vitamin C is 

water soluble and can directly react with superoxide, hydroxyl radicals, and singlet oxygen (9). Beta-carotene, the 

major carotenoid precursor of vitamin A, is the most efficient “quencher” of singlet oxygen (4)(10). Daily intake of 

Vitamin E in sport is especially important because Vitamin E deficiency leads to serious damage to the body, 

especially the muscles. Antioxidant supplementation with Vitamin E is likely to provide many beneficial effects 

against exercise-induced oxidative tissue damage.(30) 

Many studies have examined the effects of acute exercise on changes in amount of antioxidants in the blood and 

changes in indirect indicators of lipid peroxidation to provide information on oxidative stress induced by exercise (11–

22). Because aerobic exercise increases oxygen consumption, many studies have employed prolonged sub maximal 

exercise bouts (11–22). Even Antioxidant supplements have been considered as means for athletes to perform better, 

recover more quickly and allow them to train more strenuously more studies must be done to evaluate the  real benefits 

about the improvement of sport performance because the chronic exercise increases antioxidant defences (23-28). 

Amino acids and protein supplementation 
Called "the building blocks of life", amino acids have long played and important role in human nutrition and health 

maintenance. The amino acids have a biological activity and are components in foods and food additives. The food 

additives contains a different variety of essential and non-essential amino acids that play a critical role in metabolising 

nutrients, building muscle tissue, and protecting the body against disease (2). Protein supplements (table 1) are 

frequently consumed by athletes and recreationally-active individuals.(37) Protein supplements are typically used in 

conjunction with a proper diet  to increase dietary protein intake. Scientific literature data demonstrated there is no 

apparent relationship between recovery of muscle function and ratings of muscle soreness and surrogate markers of 

muscle damage when protein supplements are consumed prior to, during or after a bout of endurance or resistance 

exercise. There also appears to be insufficient experimental data demonstrating ingestion of a protein supplement 

following a bout of exercise attenuates muscle soreness and/or lowers markers of muscle damage. However, beneficial 

effects such as reduced muscle soreness and markers of muscle damage become more evident when supplemental 

protein is consumed after daily training sessions. Furthermore, the data suggest potential ergogenic effects associated 

with protein supplementation are greatest if participants are in negative nitrogen and/or energy balance.(37) It is fact 

that protein and amino acid supplements are frequently used by athletes, particularly where muscle development is of 

prime importance (39)  but excessive intake of protein can produce toxic effects, due to overproduction of urea with 

a concomitant loss of water, leading to dehydration with a risk to the competitor of muscle cramp and an impairment 

of body temperature regulation (39).  
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Table 1. Protein supplementation 

Protein Characteristic and benefits Products 

Whey protein Whey protein is a fast-absorbing source of protein. It 

is very appropriate especially for post-workout intake. 
Optimum Nutrition:Gold Standard 100% 

Whey; 
MuscleTech:NITRO-TECH Whey Isolate 

Lean Musclebuilder; 
GNC: pro performance amp amplified 

wheybolic extreme 60;  
ON: OPTIMUM NUTRITION 100% 

WHEY; ALLMAX: ISOFLEX 

Protein bars Protein bars are convenient and balanced sources of 

supporting protein.  
MusclePharm:Combat Crunch Bars; Quest 

Nutrition: Quest Bars; Grenade:Carb Killa; 

SCI-MX Nutrition: PRO2GO Cookie. 

Soy protein Soy protein is a low fat, low cholesterol and protein 

source. 
Universal Nutrition: Advanced Soy 

Protein; MHP: Probolic-SR; MHP: 

Probolic-SR. 

Egg protein Egg protein products are ilactose-free protein source. MHP: Paleo protein; USN: Muscle Fuel 

Mass; Reflex Nutrition: 100% Egg White 

Protein; Reflex Nutrition: 3D Protein. 

Casein 

protein 
Casein is a slow digesting protein source. The intake 

of casein protein is most appropriate  before bed time. 
JYM: Pro JYM;Optimum Nutrition: Gold 

Standard 100% Casein; Dymatize: Elite 

Casein; MuscleTech: Platinum 100% 

Casein. 

Beef protein  Beef protein is naturally rich of amino acids alanine, 

arginine, glutamic acid, glycine,  proline, serves as a 

significant source of leucine, isoleucine, and valine. It 

is important to note that beef protein products are 

much saltier in taste than most other protein powders. 

This is due to the naturally-occurring sodium content. 

MuscleMeds: Carnivor; MuscleTech: 

Platinum 100% Beef Protein; MHP: 

IsoPrime 100% Beef Protein. 
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Vegan 

protein 
Appropriate for vegan and vegetarians. These 

products mainly contain: sprouted whole grain brown 

rice, pea hemp. 

Vega: Protein & Greens;NOW: Pea 

Protein; Olympian Labs: Pea Protein; 

Reflex Nutrition: Vegan Protein. 

 

L-carnitine 

Studies in athletes have shown that carnitine supplementation may foster exercise performance (29). L-carnitine 

supplementation influence the lipid metabolism. Treatment with L-carnitine also has been shown to induce a 

significant post exercise decrease in plasma lactate, which is formed and used continuously under fully aerobic 

conditions. Data from preliminary studies have indicated that L-carnitine supplementation can attenuate the 

deleterious effects of hypoxic training and speed up recovery from exercise stress. Recent data have indicated that L-

carnitine plays a decisive role in the prevention of cellular damage and favourably affects recovery from exercise 

stress. Uptake of L-carnitine by blood cells may induce at least three mechanisms: 1) stimulation of hematopoiesis, 2) 

a dose-dependent inhibition of collagen-induced platelet aggregation, and 3) the prevention of programmed cell death 

in immune cells.(29)  L-carnitine supplementation has  also a favorable effect on the functional status and fatigue in  

adults.(36)  
Cha YS has investigated the effects of L-carnitine on obesity, diabetes, and as an ergogenic aid. Obesity is defined as 

abnormal or excessive fat accumulation that may impair health. (35)Obesity is a world-wide epidemic considered to 

be the fifth leading risk for global deaths. Obesity and its associated conditions such as insulin resistance, type 2 

diabetes, dyslipidemia and steatosishepatis, termed as a metabolic syndrome, represent major challanges for basic 

science and clinical research.(35) 

Cha YS has found that supplementation of L-carnitine and antioxidants improve lipid profiles and exercise ability in 

exercise-trained rats. Also, both exercise training and supplementation of carnitine and antioxidants improved lipid 

profiles and carnitine metabolism in humans, suggesting that carnitine and antioxidant supplementation may improve 

exercise performance.(33) Other recent researches demonstrate benefits of L-carnitine supplementation not only in 

sport but also in treatment of diabetes. L-carnitine constant infusion improves insulin sensitivity in insulin resistant 

diabetic patients; a significant effect on whole body insulin-mediated glucose uptake is also observed in normal 

subjects. In diabetics, glucose, taken up by the tissues, appears to be promptly utilized as fuel since glucose oxidation 

is increased during L-carnitine administration. The significantly reduced plasma levels of lactate suggest that this 

effect might be exerted through the activation of pyruvate dehydrogenase, whose activity is depressed in the insulin 

resistant status.(34) L-carnitine supplementation would give many benefits for physically active individuals and also 

for people with obesity. 

 

Creatine supplementation 
Because of the widespread use of creatine by athletes and promising results with regard to the clinical therapeutic 
potential of creatine in neuromuscular, neurological (32) and cardiovascular diseases interest in creatine 
supplementation has grown exponentially over recent years, mainly with respect to using the compound as an 
ergogenic aid (30).  
Creatine was discovered in 1835 by the French scientist Chevreul, and named after the Greekword kreas (flesh). The 
first creatine supplementation studies in animals and humans began in the early 1900 (30-31). Around this time, the 
researchers Heintz and Pettenkofer discovered a substance in urine called creatinine. It was speculated that 
creatinine originated from the creatine stored in muscles (44). Nowadays it is known that creatine (methylguanidine 
acetic acid) is a derivate of amino acids which is both endogenously synthesized in the liver, pancreas, respectively 
the kidneys, and partly ingested by an omnivorous diet (45). The biosynthesis, which is integrated in the arginine 
metabolism (46), consists of a two-step reaction which involves the amino acids glycine, arginine, and methionine 
(44). Creatine plays a key role in cellular energy metabolism and is found in metabolically active cell types such as 
skeletal muscle and neurons. Creatine is important for energy demand during exercise and physical activity as well 
as for protein synthesis that may have health or sport performance implications (44).  Many  clinical studies 
announced a positive effect on short- term (less than 2 months) oral creatine supplementation on muscle in both 
healthy an ill humans. Additionally, Creatine is indisputable one of the most used nutritional supplements in serious 
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and popular sports, and especially adolescents may regard the use of performance-enhancing substances as an easy 
way to gain self-esteem through improved body appearance and athletic performance. Although short-term 
supplementation of creatine has not been associated with major health risks, there are still existing open questions 
on safety and in particular the use of performance-enhancing supplements by adolescents is troubling because of 
the lacking safety data (44-49).  
 

Pre-workout supplementation 
 Supplementation before training is  very important because it prepares athlete body for endurance exercises. Pre-

work out supplementation enhance alertness, enhances energy levels, promotes better results.  
 

Table 2. Pre-workout supplementation 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Supplementation during workout 
The aim of the supplementation during intense training sessions is to support recovery. Prolonged muscular exercise 

is accompanied by significant hydro-mineral losses and, if the training session or competition lasts longer than an 

hour, the body needs to receive the elements necessary for good performance, namely: carbohydrates, electrolytes and 

good hydration. For exercise that lasts longer than an hour, the body must be provided with carbohydrates, as regularly 

and continuously as possible. Regular consumption of isotonic exercise drinks containing carbohydrate or energy gels 

every 15-20 minutes (drink systematically after absorption) will provide the hydration and energy and electrolyte 

content essential for optimum performance.(38) Isotonic drinks provide good hydration. These products could be 

consumed before exercise, during exercise for improvement of the performance and the endurance and after workout 

for recovery. 

 
Table 3. Supplementation during exercises 

PRODUCT      MANUFACTURER MAIN 

INGREDIENTS 

Xtend SciVation Amino acids. 

C4 CELLUCOR  BCAAs 

ENGN EVLUTION 

NUTRITION 
Beta-alanine, 

caffeine, creatine 

PRODUCT      MANUFACTURER MAIN 

INGREDIENTS 

Pre JYM JYM Beta-alanine. 

C4 CELLUCOR Beta-alanine. 

ENGN EVLUTION 

NUTRITION 
Beta-alanine, 

caffeine, creatine 

Essential 

AmiN.O. 

Energy 

OPTIMUM 

NUTRITION 
Amino acids. 

AminoLean 

Energy 

Formula 

RSP NUTRITION Amino acids, 

caffeine. 
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Essential 

AmiN.O. 

Energy 

OPTIMUM 

NUTRITION 
Amino acids. 

AminoLean 

Energy 

Formula 

RSP NUTRITION Amino acids, 

caffeine. 

Hydrate & 

Perform 

orange 

ISOSTAR Isotonic drink- 

rich of Calcium 

Magnesium, 

vitamin B1. 

 

 

Post workout recovery supplementation 
The post workout supplementation is very important for the recovery after exhausting training. The most workout 

recovery supplementation includes many different combinations like: branched chain amino acids, vitamins, 

electrolytes, glutamine and others. Branched chain amino acids (BCAAs) consist of three amino acids - leucine, valine, 

and isoleucine. 
 

Table 4. Post workout recovery supplementation 

PRODUCT      MANUFACTURER MAIN INGREDIENTS 

BCCA Power Labrada Nutrition Amino acids, glutamine, 

electrolytes. 

Essential Amino Energy Optimum Nutrition Amino acids. 

Best BCAA BPI sports Amino acids. 

Post JYM Active Matrix JYM Amino acids. 

Antioxydant complec Isostar Vitamins C, Beta-carotene and E; 

Zinc citrate; Selenium-rich yeast. 

Hazelnut High Protein bar Isostar Milk proteins, soya lecithin, 

Vitamins B1, B2, B6, C, PP and 

E 

 

 

Conclusion  
In an attempt to enhance performance through ergogenic aids, without contravening international doping control 
regulations, many athletes have turned to ‘natural’ products and nutritional supplements.  
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Most used nutritional supplements in sport include vitamins, minerals, carbohydrate, protein and various extracts from 

plant sources. Athlete diet before exercise or a competition is one of the key performance factors. Not balanced diet 

can cause hypoglycaemia, dehydration, digestive upsets and  poor performance. Before endurance exercise the body 

must be prepared in order to have the energy and the necessary hydration. Sport supplementation is an important part 

of athletes life and carrier because it not only enriched the diet but also help them to perform better, achieve better 

results and feel better. Nutritional and supplementation strategy vary in different sport categories. Sport 

supplementation is very complicated and include different products before training, during training and also  post-

recovery supplementation. 
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