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Popularity of Energy Drinks

Large increase in popularity
since the release of Red
Bull in 1997.

More than 500 new energy
drinks released worldwide
in 2006.

Energy drinks = $5.7 billion
iIndustry.

Primarily target the 18 — 35
year old consumer




Frequency of Use: Adolescents

Most popular supplement

besides multivitamins among

American adolescent and

young adult (Froiland et al., 2004;
Hoffman et al., 2008).

> 30% of all American male and female
adolescents use these supplements on

a regular basis.

% Use

Males

Females

Total

8th
grade

39.2
20.1
28.5

9th
grade

40.3
24.1
31.3

34.2

31.6

31.2




Frequency of Use: College
Students

More than half of —

Situation % % p value
college students Females | Males | gender
(51%) report using lr;sufficient
at least one energy RIS

: Need ener
drink per month =
(Malinauskas et al., 2007).

Females (53%) >
Males (42%).

Studying
Driving car

Mix w/ alcohol
Treat hangover




Reasons for Use

'he primary reason for
the use of energy
drinks in general:

Increase energy or
alertness

Desire for reducing or

controlling body fat.
Use of energy drinks
by competitive athletes
for their potential
ergogenic effect.




Frequency of Use Among
Athletes

Energy drinks are also
reported to be the most
popular supplement
(41.7% of the 403 athletes
surveyed) among young
(17.7 £ 2.0 y) elite British
athletes (Petroczi et al.,
2008).

Anectodal reports on
American athletes suggest
similar use patterns.




Basic Ingredients in Energy
Drinks

The basic active ingredient in energy drinks is
caffeine.

Caffeine content in these drinks range from 1 — 830 mg (>
3 Cups of Coffee) (Andrews et al., Anal. Bioanal. Chem., 2007).

A difference in ergogenic potential when caffeine is
Ingested in a food source (coffee or sports drink)
compared to its anhydrous form.
To maximize the effectiveness of caffeine in an
energy drink, several additional ingredients are
added to exacerbate the stimulatory potential of
caffeine.




Energy Drinks and Weight Loss

Caffeine alone has been demonstrated to be
effective in enhancing lipolysis, fat oxidation, and
reducing glycogen breakdown.

When it is combined with other thermogenic

agents its effectiveness appears to be magnified
(Diepvens et al., 2007; Haller et al., 2004).

Caffeine, in combination with ephedra has been
shown to be an effective supplement for increasing
metabolic rate, stimulating fat loss and increasing
time to exhaustion (Bell et al., 1998; Boozer et al., 2002; Greenway et al.,
2004).




Caffeine and Ephedra

Mean Change from Baseline Assessed Over 3 Hours
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Additional Ingredients in Energy
Drinks

As a result o f FDAOS ban o

use of alternative therapeutic means to combat obesity ha
been examined.

The use of synephrine as a substitute for ephedrine.

Synephrine is a mild stimulant and is thought to contribute to appe
suppression, increased metabolic rate and lipolysis.

To maximize its effectiveness, synephrine may need to be combine
with other herbal productsaler et al., 2005).
Other ingredients: chromiupolynicotinate garcinia
cambogiaglucuronalactonegguaranayohimbine, yerba

mate extracthordenine phenylethylaminegauring and
methyltetradecylthioacetiacid.

Dual purpose ingredients




Role of Additional Ingredients

Affecting -
Metabolism Affecting Mood

Yohimbine, evodiamine, Phenylethylamine, 5-
hordenine, yerba mate, hydroxytryptophan and St
taurine. Johns wort extract

All of which have been Are compounds that are

shown to play a role in reported to enhance

enhancing lipolysis and MOoOd (Bell & Goodrick, 2002,

ncreasing CpSIg a1, 1085; Sabell ot al. 1696

expenditure (Barwell et al., Singewald et al., 2004).

1989; Galitzky et al., 1988; Kobayashi
et al., 2001),




Nutritionally Enriched Coffee as an Energy Drin
(Hoffman et al., JISSN, 2006)

Marketed agavafitcoffee:

Ten physically active subject8 male, 2 female; age 20\L.7

y; height 178.1N10.4 cm; body mass 71N812.1 kg; VOmax
51.9N8.7 ml-kg-min?) .

Coffee was prepared by weighing out 15.6 g of either coffe
and brewing it with 532 ml of water. Subjects were require
to consume 1.5 cups (354 ml) of the coffee within 1%

minutes.

A 450 mg of caffeine

A 1200 mg ofgarciniacambogia
A360 mg of citrus aurantium extract
A225 mcg of chromiunpolynicotinate

Measures made for 180 min following coffee consumption
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Study Conclusion

Consuming a
nutritionally enriched
coffee may provide
enhanced metabolic
rates In individuals that
are sensitive
(responders) to this
caffeine and herbal
combination.




Energy Drinks as Acute Thermogenic
Agents: Recent Research

meltdown Redline princess
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Thermogenic Effect of a High
Energy, Pre-Exercise Supplement

Examine the acute effect of Redline Princess® on
resting oxygen uptake, respiratory quotient, caloric
expenditure, heart rate, blood pressure, and mood.

Ten female subjects (age 20.4 + 0.8y, height 165.4 +
6.6 cm; body mass 58.3 = 7.7 kg; body fat 20.1 £ 4.9
%) underwent two testing sessions administered in a
randomized and double-blind fashion.

On each visit subjects consumed 120 ml of the
supplement (caffeine, 3-alanine, phenylethylene,
hordenine, Evodiamine, N-methyl tyramine, 5-
hydroxytryptophan, vinpocetine, yohimbine, and St.
Johns wort extract) or placebo.

Assessment for 3-hours

Hoffman et al., Kinesiology, 2008




AUC Analysis for 3Hour PostExercise Oxygen
Consumption Following Supplement Ingestion

Supplement Placebo




Average 3-Hour Energy
Expenditure
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V
Average Hourly Cardiovascular

Measures

Variable Hour 1 Hour 2 Hour 3

Heart Rate Supplement| 66.1x7.2 67.5£8.7 | 67.1£13.9

(b-mirr?) Placebo 73.4+10.7 | 69.6£9.9 | 67.4+10.5

Systolic Blood Supplement 102.6£3.9 103.0+4.6 102.6+3.7

Pressure (mmHg  Placebo 104.0+7.1 103.6x5.9 103.9+7.1

Diastolic Blood | Supplement| 73.9+£5.5 724+ 5.3 73.1£ 5.7
Pressure (mmHg Placebo 73.4+£5.0 73.8+x4.1 72.0+£5.3




Redline Princess® Summary

Supplement contained only mild stimulatory action.

a utilization of stored fat likely related to the
combination of yohimbine, evodiamine, and hordenine.

Yohi mbi ne | s-adenoseptorantaganist that bas
been reported to be effective in enhancing lipid metabolism
(Galitzky et al., 1988; Lafontan et al., 1992).

Evodiamine is a major alkaloid from evodia fruits that can
enhance lipolysis by raising core body temperature (Kobiyashhi,
2001).

Hordenine is a mild stimulant found in small quantities in citrus
aurantium that contributes to appetite suppression and
enhances metabolic rate (Fugh-Berman & Myers, 2004).




A More Powerful Energy Drink

SUPPL
Serving Size 1/2 Bottle (; FL OZ [120 mL])
Servings per Container

Calories 0 Amount per Servi SwDV*
Total Carbohydrates 0%
Total Fat 0%
Proprietary Blend 1
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t daily values (DV%) are based on a 2000 calorie diet.

valees not established.

Additional ingredients: Highly Purified Water, Citric Acid, Matural &
Artificial Flavors, Sucralean® Brand Sucraiose (a non-nutritive sweetener),
Sodium Benroate, Potassium Sorbate, Calcium Disodium EDTA.
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Ther mogenic Effect of Me
Energy Supplement in Young Healthy
College Women

Variables measured: resting oxygen consumption
(VO,), respiratory quotient (RQ), caloric expenditure
(kcal), heart rate (HR), blood pressure (BP), and mood
In healthy and physically active women.

Ten female subjects (20.4 = 0.70y; 166.9 = 7.2 cm;
67.0 £ 7.0 kg; 29.6 £ 6.5% body fat): two testing
sessions administered in a randomized and double-
blind fashion.

Provided either 140 ml (two 70 ml doses, separated by
30 min) of the supplement or placebo.

Subjects then rested in a semi-recumbent position for
three hours.
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Systolic Blood Pressure
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Effect of Meltdown® on Catecholamine and
Markers of Lipolysis in Resistance Trained Men

(Bloomer et al., 2009)
In comparison to placebo, Meltdown® (at the =
recommended dosage) results in: T
Increased energy expenditure \ )‘

Increased fat oxidation
Increased blood norepinephrine
Increased blood epinephrine

Small increase in heart rate (4-6 bpm) and blood pressure
(6-10mmHQ)

For all variables, results are long lasting (several hours
post ingestion)

Subject variability in response




Epinephrine
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Norepinephrine
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Glycerol
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Free Fatty Acids
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Acute Energy Drink Consumption on Energy
Expenditure and Markers of Lipolysis

Examination of Celsius thermogenic drink on energy
expenditure and serum markers of lipolysis (paibo et
al., JISSN, 2008).

Drink contained tyrosine, capsaicin, catechins
(epigallocatechin gallate [found in green tea]), and
caffeine.

Results revealed significant change in relative resting
energy expenditure at hours 1, 2 and 3 following drink
consumption.

Increased lipolysis reflected by greater glycerol and
FFA concentrations in plasma.

Stimulation of circulating epinephrine from caffeine.




28 days of Energy Drink Consumption on
Energy Expenditure and Markers of Lipolysis

(Roberts et al., JISSN, 2008)

Significant decrease in % body fat and fat mass.

AUC FFA significantly greater in thermogenic drink
group versus placebo.

No difference In resting energy expenditure
between groups

No significant differences between groups in blood
and clinical safety markers.




Effect of Energy
Drinks on Mood




Mood States (Redline Princess®)

Hoffman et al., Kinesiology, 2008




Mood States (Meltdown® RTD)

Tension Depression Anger Vigor Fatigue Confusion

® Supplement OPlacebo

No change in 3 hours or within each hour examined




Energy Drinks for Pre-Exercise or

Pre-Competition




Does Red Bull Really Work?

Contains: 21 g sucrose, 5 ¢
glucose, 1 g taurine, 600 mg
glucuronolactone, 80 mg

caffeine, 50 mg inositol and Vitamin
=3

Improved cognition and well-being
(Seidle et al., 2000).

Reduce sleepiness, and sleep
related driving incidents under
conditions of afternoon monotonous
driving (Reyner and Horne, 2002) and for
night shift work (Jay et al., 2006).

Enhanced time to

exhaustion, choice reaction
time, concentration and memory
(Alford et al., 2001), but not power

pertormance (Forbes et al., 2007).



Examination of Redline
Extreme®

Examine effect on
power, reaction, subjec
tive measures of

focus, energy, awarene
ss and fatigue.

Double-blind, cross-
over design (n = 10)

'REDLINE| " W




Study protocol

Report to | | m
Human 10 min : Drink 10 min } 1. Quest!onnalre
Performance ~\U intake . 2 R;&\;:\ZIAC\)I"ITTGS'[
Laboratory - - WAN
Supplement
or Placebo
n Makoto_ | o
reaction drill 1. Questionnaire

2. Reaction Test

Jjate anaerobic 3. WART

A 10 min

:

; - T3

= 1. Questionnaire
s 3 2. Reaction Test

3. WANnT




Response to Performance
Questionnaire

Question

My energy level is:

My fatigue level is:

My feeling of alertness is:

P=0.06 —
My feeling of focus for task is:




» No effect on:
» Peak power
* Mean power
» Time to peak power
» Fatigue rate
 Total work




Reaction time

Average percentage of

Average number of hits successful hits from total
possible targets

70
65
60
55
50
45
40

35

30

Placebo Supplement Placebo Supplement

—
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High Energy Pre-Exercise Drinks:

Research

Combination of
Creatine, BCAA, calff
eine, taurine and
glucuronolactone.

Examined 8
resistance trained
college-aged men.

Hoffman et al., Journal of Strength and
Conditioning Research, 2008




Study Design: Amino Shooter
Study

72-96 h between 1-wk

each session Creatine Loading

: — Experimental
Maximal Familiarization .
axima D ) > Sessions

Strength Sessions
Testing SorP

Exercise Protocol Blood draws

SqatBercse | (e |

IP

2-min rest
between each set




Training Volume

*

1 2 3 4 5 6

Sets

O Supplement @Placebo




Growth Hormone

@ Supplement ®@FPlacebo




Growth Hormone (AUC)




Free Testosterone

B Supplement ®Placebo




Insulin

@ Supplement ®@Flacebo




Study Conclusion

Use of a “high energy:
minutes prior to resistance exercise appears to
enhance the training response.

These changes appear to result in greater
elevations in growth hormone and insulin indicating
an augmented anabolic hormone response to such
supplementation.




Effect of Nutritionally Enriched Coffee
Consumption on Aerobic and Anaerobic
Exercise Performance

« Nutritionally enriched Coffee

450 mg of caffeine

1200 mg of garcinia cambogia

360 mg of citrus aurantium extract
225 mcg of chromium polynicotinate

Comparel.5 cups of JavaFit coffee
or Folgers Decaffeinated coffee.

At 30 minutes post-consumption

subjects performed either a cycle

ergometer test at 70% of their

VO2max or performed a 30-second ggmageitgg(’);]' Strendiy
Wingate Anaerobic power test. :




Time to Exhaustion




Anaerobic Power Measures

PP | MP PP TPP
W) | (W) | (W-kg?) (s)

8.0+ 0.8| 4.06%

8.1+ 0.9| 4.48+ 17535+

2988

e



Well, Are Energy Drinks
Dangerous?

Web-site of 201 Red Bull — based alcoholic drinks.

Combination of stimulant (energy drink) and alcohol (depressant) may
cause underestimation of level of intoxication with potential lethal

consequences (Miller, 2008).

Recent report suggests that energy drink consumption may be
associated with problem behavior syndrome among white
college students regarding risk for substance abuse or other
health compromising behaviors (Mmiller et al., 2008).

No evidence that consumption of these drinks is a gateway for
more serious health-compromising behaviors.

Caffeine concentrations in energy drinks may cause
Insomnia, nervousness, headache, and tachycardia.

Diuretic potential appears similar to other caffeine containing
beverages (Riesenhuber et al., 2006).




Summary

Two primary reasons for using energy drinks
Increase energy metabolism
Enhance exercise performance (reaction time)
Increase focus, alertness and energy
Need to be active

Research appears to support these claims.

Changes in blood pressure and heart rate remain
In normal levels but do suggest that caution be
used by individuals that are hypertensive,







