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TABLe 1. Comparison of Ingredients in Energy Beveragesa 

     Red Bull   Rockstar   Monster   Full Throttle

Calories 220 280 200 220

Carbohydrates 54 g 62 g 54 g 57 g
   Sucrose, glucose Sucrose, glucose Sucrose, glucose, sucralose, High-fructose corn syrup,
        maltodextrin  sucrose

Sodium Only listed as 80 mg sodium citrate 360 mg 160 mg
    sodium citrate   16% RDA Sodium citrate
       Sodium citrate, sodium chloride    

Caffeine 160 mg 160 mg Only listed as part of a 5000-mg 141 mg
     Part of a 1.35-g “energy blend”  “energy blend” Part of a 3000-mg “energy 
          blend”

Taurine 2000 mg 2000 mg 2000 mg Only listed as part of a
     Part of a 1.35-g “energy blend” Part of a 5000-mg “energy blend”  3000-mg “energy blend”

Glucuronolactone Only listed None listed Only listed as part of a 5000-mg None listed
   (1200 mg)b    “energy blend” 

Niacin (B
3
) 200% RDA 40 mg 40 mg 100% RDA

   Niacinamide 200% RDA 200% RDA Niacinamide
   (40 mg)b Niacinamide Niacinamide  

Inositol (B
8
) Only listed 50 mg Only listed as part of a 5000-mg None listed

     Part of a 1.35-g “energy blend”  “energy blend” 

Pyridoxine 500% RDA 4 mg 4 mg 200% RDA
  hydrochloride (B

6
) (10 mg)b 200% RDA 200% RDA 

Cyanocobalamin (B
12

) 160% RDA 12 µg 12 µg 200% RDA
   Listed as 200% RDA 200% RDA
    vitamin B

12 
   (10 µg)b 

Riboflavin (B
2
) None listed 6.8 mg 3.4 mg None listed

     400% RDA 200% RDA 

Pantothenic acid (B
5
) 100% RDA 20 mg None listed None listed

   Calcium  200% RDA
    pantothenate Calcium pantothenate
   (10 mg)b

Ginseng extract None listed 50 mg 400 mg Only listed as part of a
     Part of a 1.35-g “energy blend”    3000-mg “energy blend”

Guarana extract None listed 50 mg Only listed as part of a 5000-mg Only listed as part of a
     Part of a 1.35-g “energy blend”  “energy blend”  3000-mg “energy blend”

Ginkgo biloba  None listed 300 mg None listed None listed
 leaf extract   Part of a 1.35-g “energy blend”

Milk thistle extract None listed 40 mg None listed None listed
     Part of a 1.35-g “energy blend” 

l-carnitine None listed 50 mg Only listed as part of a 5000-mg Only listed as part of a
     Part of a 1.35-g “energy blend”  “energy blend”  3000-mg “energy blend”
         Carnitine fumarate

Sorbic acid None listed Yes Yes No

Sodium benzoate None listed Yes Yes Yes
     Benzoic acid Benzoic acid

Citric acid None listed Yes Yes Yes

Natural flavors Yes Yes Yes Yes

Artificial flavors Yes Yes None listed None listed

Coloring “Colors” “Caramel” “Color added” Blue 1, Red 40

a As listed on 16-oz can unless otherwise noted. RDA = recommended daily allowance. 
b This amount is not listed on the can; the corporate office was called and this was all the information given.
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loba, l-carnitine, sugars, antioxidants, and trace minerals. 
The negative effects of excess caffeine have been proven, 
but the positive effects of many of the other additives, such 
as taurine and glucuronolactone, remain unproven, as does 
the combined effect of these ingredients in EBs.
 Ingestion of EBs before an event or during training can 
have serious adverse effects, most notably restlessness and 
irritability; can increase blood pressure; and may result in 
dehydration. The long-term effects of EBs on the human 
body have not been established.
 Limited ingestion of EBs by healthy people is not likely 
to cause major adverse effects, but binge consumption or 
consumption with alcohol may lead to adverse events. Indi-
viduals with medical illnesses, especially underlying heart 
disease, should check with their physician before using 
EBs, because they may exacerbate their condition.
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 33. Zółtaszek R, Hanausek M, Kiliańska ZM, Walaszek Z. The biological 
role of D-glucaric acid and its derivatives: potential use in medicine [in Polish]. 
Postepy Hig Med Dosw (Online). 2008; 62:451-462.
 34. Scientific Committee on Food. European Commission, Health & Con-
sumer Protection Directorate-General. Opinion of the Scientific Committee 
on Food on additional information on “energy” drinks. Published March 5, 
2003. http://ec.europa.eu/food/fs/sc/scf/out169_en.pdf. Accessed September 
3, 2010.
 35. Depeint F, Bruce WR, Shangari N, Mehta R, O’Brien PJ. Mitochondrial 
function and toxicity: role of the B vitamin family on mitochondrial energy 
metabolism. Chem Biol Interact. 2006;163(1-2):94-112.
 36. Ba A. Metabolic and structural role of thiamine in nervous tissues. Cell 
Mol Neurobiol. 2008;28(7):923-931.
 37. Lakshmi AV. Riboflavin metabolism–relevance to human nutrition. In-
dian J Med Res. 1998;108(1):182-190.
 38. Sauve AA. NAD+ and vitamin B3: from metabolism to therapies. J 
Pharmacol Exp Ther. 2008;324(3):883-893.
 39. Spinneker A, Sola R, Lemmen V, Castillo MJ, Pietrzik K, Gonzalez-
Gross M. Vitamin B6 status, deficiency and its consequences—an overview. 
Nutr Hosp. 2007;22(1):7-24.
 40. Balla T. Regulation of Ca2+ entry by inositol lipids in mammalian cells 
by multiple mechanisms. Cell Calcium. 2009;45(6):527-534.
 41. da Costa Miranda V, Trufelli DC, Santos J, et al. Effectiveness of 
guarana (Paullinia cupana) for postradiation fatigue and depression: results 
of a pilot double-blind randomized study. J Altern Complement Med. 2009; 
15(4):431-433.
 42. Smith N, Atroch AL. Guaraná’s journey from regional tonic to aphro-
disiac and global energy drink. Evid Based Complement Alternat Med. 2007; 
5(10):5.
 43. Bahrke MS, Morgan WP, Stegner A. Is ginseng an ergogenic aid? Int J 
Sport Nutr Exerc Metab. 2009;19(3):298-322.
 44. Nicolaï SP, Kruidenier LM, Bendermacher BL, Prins MH, Teijink JA. 
Ginkgo biloba for intermittent claudication. Cochrane Database Syst Rev. 
2009;(2):CD006888.



EnErgy BEvEragEs

Mayo Clin Proc.    •    November 2010;85(11):1033-1041    •    doi:10.4065/mcp.2010.0381    •    www.mayoclinicproceedings.com 1041

For personal use. Mass reproduce only with permission from Mayo Clinic Proceedingsa .

 45. Zhou W, Chai H, Lin PH, Lumsden AB, Yao Q, Chen C. Clinical use and 
molecular mechanisms of action of extract of Ginkgo biloba leaves in cardio-
vascular diseases. Cardiovasc Drug Rev. 2004;22(4):309-319.
 46. Karlic H, Lohninger A. Supplementation of L-carnitine in athletes: does 
it make sense? Nutrition. 2004;20(7-8):709-715.
 47. Bain MA, Milne RW, Evans AM. Disposition and metabolite kinetics of 
oral L-carnitine in humans. J Clin Pharmacol. 2006;46(10):1163-1170.
 48. el-Sayed MS, MacLaren D, Rattu AJ. Exogenous carbohydrate utilisa-
tion: effects on metabolism and exercise performance. Comp Biochem Physiol 
Physiol. 1997;118(3):789-803.
 49.  Burke LM, Millet G, Tarnopolsky MA; International Association of Ath-
letics Federations. Nutrition for distance events [published correction appears 
in J Sports Sci. 2009;27(6):667]. J Sports Sci. 2007; 25(suppl 1):S29-S38.
 50. Jeukendrup AE, Jentjens RL, Moseley L. Nutritional considerations in 
triathlon. Sports Med. 2005;35(2):163-181.
 51. Tappy L, Lê KA, Tran C, Paquot N. Fructose and metabolic diseases: 
new findings, new questions [published online ahead of print May 13, 2010]. 
Nutrition. doi:10.1016/j.nut.2010.02.014.
 52. Peake JM, Suzuki K, Coombes JS. The influence of antioxidant supple-
mentation on markers of inflammation and the relationship to oxidative stress 
after exercise. J Nutr Biochem. 2007;18(6):357-371.
 53. Williams SL, Strobel NA, Lexis LA, Coombes JS. Antioxidant require-
ments of endurance athletes: implications for health. Nutr Rev. 2006;64(3): 
93-108.
 54. Margaritis I, Rousseau AS. Does physical exercise modify antioxidant 
requirements? Nutr Res Rev. 2008;21(1):3-12.
 55. Steinke L, Lanfear DE, Dhanapal V, Kalus JS. Effect of “energy drink” 
consumption on hemodynamic and electrocardiographic parameters in healthy 
young adults. Ann Pharmacother. 2009;43(4):596-602.
 56. Baum M, Weiss M. The influence of a taurine containing drink on cardi-
ac parameters before and after exercise measured by echocardiography. Amino 
Acids. 2001;20(1):75-82.
 57. Ragsdale FR, Gronli TD, Batool N, et al. Effect of Red Bull energy drink 
on cardiovascular and renal function. Amino Acids. 2010;38(4):1193-1200.
 58. Candow DG, Kleisinger AK, Grenier S, Dorsch KD. Effect of sugar-
free Red Bull energy drink on high-intensity run time-to-exhaustion in young 
adults. J Strength Cond Res. 2009;23(4):1271-1275.

 59. Ivy JL, Kammer L, Ding Z, et al. Improved cycling time-trial perfor-
mance after ingestion of a caffeine energy drink. Int J Sport Nutr Exerc Metab. 
2009;19(1):61-78.
 60. Independent.ie. Red Bull, alcohol and drugs ‘can spark violence.’ Published 
February 21, 2007. http://www.independent.ie/national-news/red-bull-alcohol 
-and-drugs-can-spark-violence-56088.html. Accessed September 3, 2010.
 61. Terlizzi R, Rocchi C, Serra M, Solieri L, Cortelli P. Reversible postural 
tachycardia syndrome due to inadvertent overuse of Red Bull. Clin Auton Res. 
2008;18(4):221-223.
 62. Masuda K, Katoh N, Mizutani H, Kishimoto S. Anaphylaxis to vita - 
min B2 added to an energy drink. Clin Exp Dermatol. 2009;34(7):e263- 
e264.
 63. Hew-Butler T, Verbalis JG, Noakes TD. Updated fluid recommendation: 
position statement from the International Marathon Medical Directors Asso-
ciation (IMMDA). Clin J Sport Med. 2006;16(4):283-292.
 64. CBC News. Red Bull promotion near Halifax schools halted: energy 
drink maker tells province promotion was a mistake. Updated September 27, 
2007. http://www.cbc.ca/canada/novascotia/story/2007/09/27/redbull-schools 
.html. Accessed September 3, 2010.
 65. Frishman WH, Del Vecchio A, Sanal S, Ismail A. Cardiovascular mani-
festations of substance abuse: part 2: alcohol, amphetamines, heroin, cannabis, 
and caffeine. Heart Dis. 2003;5(4):253-271.
 66. Sudano I, Binggeli C, Spieker L, et al. Cardiovascular effects of coffee: 
is it a risk factor? Prog Cardiovasc Nurs. 2005;20(2):65-69.
 67. Jones B. Tapes reveal Stallworth had tequila, shots before fatal acci-
dent. USA Today. July 8, 2009. http://www.usatoday.com/sports/football/nfl 
/browns/2009-07-07-stallworth-tapes_N.htm. Accessed September 3, 2010.
 68. Curry K, Stasio MJ. The effects of energy drinks alone and with alco-
hol on neuropsychological functioning. Hum Psychopharmacol. 2009;24(6): 
473-481.
 69. Oteri A, Salvo F, Caputi AP, Calapai G. Intake of energy drinks in as-
sociation with alcoholic beverages in a cohort of students of the School of 
Medicine of the University of Messina. Alcohol Clin Exp Res. 2007;31(10): 
1677-1680.
 70. Wiklund U, Karlsson M, Ostrom M, Messner T. Influence of energy 
drinks and alcohol on post-exercise heart rate recovery and heart rate variabil-
ity. Clin Physiol Funct Imaging. 2009;29(1):74-80.


