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ABSTRACT

The purpose of this study was to determine thetsfigf two energy drinks on changes of metaboliticas of
soccer players. 48 club soccer (24 women and 24 mithh mean age of 7 .4 £7. 18 years, height 15. #59 cm,
weight 8.6 +66.53 kg, BMkgmz) 68. 1 +77.20, angykg-1.min) VO, Max 63 .4 +37.59 were selected as two groups
and in two groups of long-term intermittent exee¢iEkblom endurance test) and short-term intermitteercise
(RAST anaerobic test) were divided; each groupefet groups randomly drink Zamzam (SD), Isosta) filacebo
(P) beverages. long-term intermittent exercise udel 6 stages of exercise (every stage includespéated
endurance test of Ekblom) as two half (like soctles} in each half time, there was 3 stages of @gerand 10
minutes of rest between two half. Fifteen minufiésr @ating standard breakfast (23 grams of carlubvhtes, 4
grams of fat and 3 grams of protein), 6 ml / kgoefrerage and at the end of stages 4, 2, 1 andrbl /lkg of
beverage have been drunk by players. Also theykddan, ;0f beverage at the end of the 3rd stage (first)half
Before exercise and immediately after long-ternerimittent exercise, venous blood samples were naade
Glucose, insulin and triglyceride were measureeoBl lactate at rest, 3 minutes after the first faaifl second half
of the fingertips were measured. Short-term intdent exercise, including three complete stageRAST test
(peak anaerobic power, mean power and fatigue ipdéth 10 minutes rest. Fifteen minutes after eattandard
breakfast 2 ml / kg of beverage and at the endachestage 2 ml / kg beverage were dr@iicose and blood
lactate at rest and immediately after each stageAST test were measured through blood fingerpsult Results
showed a significant increase in the rate of ins@nd blood glucose levels after long-term actiwitysD and ID
groups compared to P group. Also there was a st increase in the rate of blood glucose lewel8 minutes
immediately after every stage of the RAST testDnafd ID groups compared to P group. While in thbeo
variables, any significant difference wasn't obseinm group ID compared to SD. The consumptionesebages
made by company of Zamzam and Swedish Isostaivellatause to increase level of blood glucose imsdlin
after long-term high- intensity intermittent exeei

Key words: Energy beverage, periodic implementation, Zamzaostar, Ekblom test, RAST tests.

INTRODUCTION

In the preparation, athletes often face difficuitlaonerous training conditions and for more rajgitinn to normal
condition, energy reserves lost during exercisetinesebuilt and the athlete must get ready to @teethe next step
of the training. In fact, speed of recovery to ithital status is one of the signs of optimal cotiipbty and physical

fitness in athletes.

In most sports competitions the time between twmmetitions is not so long for the energy sourcesetmver
completely and for the athlete to return to fitsits. In this case, athletes should consider gt considerations.
If the period of return to the initial state is nmbperly done, athlete's performance in physigat@se decreases
and early fatigue follows (1). Due to feeding ardtgointestinal problems related to routine dailyritional intake
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(solid) and the effects of digestion and hormorenges on athletic performance, athletes' attentas drawn to
the use of soluble drink before, after, and esfigc@during exercise activity with different compadsm and
concentrations. Sports drinks based on the needtheofathlete have specific features to replaceds$luand
electrolytes and replenish glycogen. Most reseaeehthe use of carbohydrates with different ledetis(10 percent)
in exercise solutions as a nutritional principlé,.

Due to abundance and cheapness, being especidbfigantral nervous system, easy digest, oxidatidipids and
proteins, storage to produce instant energy inrab&eglycolysis system and participation in menmas built and
tissues and body composition, carbohydrates iseg#tgmportance (2,1).

Fatigue increases along with reduction in muscleaden. With the increase in consumption of carllote,
muscle glycogen levels increases after exercisgghatan be the most important principle for stréngndurance
and speed athletes (3).

Many studies have been conducted to investigatedieeof glycogen in the improvement of sport atedrapid
reconstruction and recovery roles. Many factorduarice the rate of muscle glycogen resources imajud
carbohydrates consumption time, amount and servingssumption levels and adding vitamins, protei a
carbohydrate supplements (24). On the other hasdijcing the availability of blood sugar by acting the
secretion of stress hormones can have an indiffectt ®n immune function. Suppressive effects ofst hormones
(e.g. cortisol and aldosterone) are widely usedgtfy a great deal of exercise-induced immunoseggion (13).

The athlete who does exercise in carbohydrate tieplenode experience further increase in stressnboes
circulating in the blood, and many disorders inesalindicators of immune performance. Today, thahall game
will require significant metabolic hard becausesthport involves running a distance of about 10dad 1400
change in the intensity of activity. The legal plafyfootball is 90 minutes and during the halftimeak, players
have the opportunity to consume fluids or otheriaats. There is evidence that suggests that cgdvate drink for
tests simulated in different intensity exerciseelifbotball have energy producing characteristicéze® the
intermittent nature and severity of football adies, studying the efficiency of carbohydrate bageron metabolic
responses can be very useful in the effectivenés$sining and competitions for athletes. In recgears, many
sports drinks with potassium, sodium, magnesiumhataydrates with different glycemic, protein, vitas soluble
in water, caffeine, taurine, glutamine, branchedhanacids and so on have been sent to the marketedrink is of
these drinks in which electrolytes, carbohydragpestein, glutamine, amino acids and vitamins E @ratte used (1).
Seifert et al (1999) reported 55 percent increasdrength and a 65 percent reduction in the amoiuinee radicals
and decreased 36% in muscular injuries during uBfAglrinks during endurance consecutive activitdgnzam
Synergy Drink recently made in the country has Igesimilar components as energy Red Bull drink ihiat
caffeine, electrolytes, carbohydrates, amino aaitts vitamins are used. Red Bull drink is only usedesearch by
Alfred (2000) and Forbes and colleagues (2007) asedrather different results have been reportgd_(gle field
and laboratory research is available for the ogtins® of drinks. Different compounds are used irstarinks
according to theoretical theories spend of usetthéir construction, while sports drinks should h#we feature set
to meet the needs of the athlete with the intenslityation and volume of exercise. Studies haverpmeted their
results from the use of drinks in different waysl am future research they have alterations in tngirmodels and
contents of drinks and time of their use, untilafiy provide a beverage or drinks with different dets with
different goals. Given the importance of the subjmed the background of previous research, thidysia to
evaluate the metabolic response to energy drinkwoption (energy drink manufactured by Zamzam Cawyaand
Sweden Isostar) and study the effectiveness ofggraninks made inside and outside the country terdgne the
nutritional needs of athletes and coaches.

EXPERIMENTAL SECTION

A. The population and the method of selecting subgs

The statistical population consists of playerarfrfpotball clubs in Isfahan. A total of 24 peoplere selected
through convenience (targeted) sampling. After cdiglg subjects, the subject, purpose, and methodtsof
implementation, as well as the uses and probabigeda to them were given to them. Then, subjedisntarily
signed consent to participate in the study. Thenstlatus and health history of them in the pastfeamths was
assessed through a questionnaire. According tcamgsemethods and goals, after obtaining measuremeit
maximum oxygen consumption test (12 min running)tdsased on strength and physical fitness, subjeetre
purposefully divided long-term intermittent exeecigroup (especially endurance test for Ekblom Falftand
periodic short-term (anaerobic test RAST). Eaclhugrvas randomly assigned to Zamzam drink (SD) tésalyink
(ID) and placebo (P). Long-term intermittent exsechad 6 activity phases (each phase includingdtitn of
endurance Ekblom test) as split-half football gasimaulation exercise, each half was carried out \8itactivity
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phases with 3 minutes rest and 10 minutes bredbr8and immediately after the interval of longrteintermittent

exercise venous blood samples were collected antediately transported to the laboratory and bloodase and
insulin levels were measured. Blood lactate ataest3 minutes after the first half and second hal measured
from the fingertip. Short-term intermittent exeecimcluded three RAST tests with 10 minutes restic@e and
blood lactate at rest and immediately after eaclSRAest were measured through fingertip blood. Mess
anthropometric features included height, weight #redr maximum oxygen consumption (Cooper test} tare

measured in the first session (Table 1).

B. Measurement of blood parameters

Plasma glucose was measured by using a specidtitddom Pars Azmoon Company based on (GDD-PAP)
enzymatic method. First, photometer with glucossest solution was initially set to zero. Usinglanil sample of
the athlete and after mixing with reagents for tiyeminutes at 20 to 25 degrees (room temperatutreyas
incubated and then the standard optic absorbante afample of the patient versus control was nreds®ptical
density remained stable for 60 minutes during whithmeasurement was done. Insulin was measuréespianal

kit and immunoenzymometric method using ELISA.

Blood lactate was measured from fingers blood samping Scout Lactometer manufactured by Senslaim&wy.
Body mass, fat percentage and BMI were measured) lBddy composition Analyzer InBody 3.0 made in &ar
Energy drinks included Synergy Drink by Zamzam &ud isotonic powder by Sweden Isostar Co. (Tahle 1)

Table 1: components of energy drinks by Zamzam antsostar companies in 100 ml

Electrolytes

Caffeine and Niacin | Vitamin B | Fat | Protein | Carbohydrate Calorie Eng-rgy Trademark
additives products
Apple juice
03 concentrate (7.6%) 10.1 Bs(5.3mg) 9 220 Zamzam
percent and plneapple (2%), mg Be(5.2mg) 01 0.1g 12.3¢g Kj.49kcal Drink Synergy
sodium benzoate, Bix(1.1mg)
taurine
Sodium (0.7 g),
potassium (18 mg),
----- m;ﬂﬁgg%gz(r%g}z)’ B.(0.5mg) | - 79 127K 20keal| 'S0 | isostar
orange juice
concentrate

C. Short and long-term intermittent exercise protool especial to football

1) Short and long-term intermittent exercise protool (anaerobic test RAST) and supplementation method

A session before the start of the test, playeriimme oxygen uptake were measured using Cooper. Pdigr a
period of 8 to 12 hours of taking no food (fastigying two different sessions, subjects (12 male 12 females
elite soccer players) were present in a sportdiallam. Fasting baseline lactate and glucose meesured.

T
Rest (fast) | . ; .
11\1
Fahnp 1Y mara of mmd . 2
Srvstass L Doing Doing
14 aslea 4 S o) = i
e RAST RAST
-
) test Lest
3 Figure 1.1: Protocol of short-term intermittent exercise (thtee anaerobic tests RAST) and the method of supplementation Figure 1

1

15 minutes after taking a standardized breakfatg(2arbohydrates, 4 grams of fat and 3 grams atepr) (11),
subjects were randomized into three groups: Isestargy drink (ID), Zamzam energy drink (SD) andeisting
aspartame or placebo (P) 2ml/kg and at the enddaif go, they drink 2ml/kg. Anaerobic powand fatigue index
of the subjects were obtained using anaerobic tsfgst (RAST) which contains 6 times 35 meter gprgnwith 10

! anaerobic power= (weight x distance) + time
2 fatigue index= (minimum power - peak power) <Tdtale for 6 stages
average power= 6 reps divided by 6 The highedt@mest power= peak power and least power bet\Geeps
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seconds of rest between repetitions (18). Anaenpéimdic exercises were done 3 times with 10-neimast period
between repetitions. Short-term intermittent exarsi were done as three RAST test with 10 minutesestt
Glucose and blood lactate at rest and immediatitdy aach test were measured by fingertip bloodpdartihrough
RAST test (Figure 1).

15 minutes after taking a standardized breakfadtg(2arbohydrates, 4 grams of fat and 3 grams atepr) (11),
subjects were randomized into three groups: Isestargy drink (ID), Zamzam energy drink (SD) andeisting
aspartame or placebo (P) 2ml/kg and at the endaif go, they drink 2mi/kg. Anaerobic powand fatigue index
of the subjects were obtained using anaerobic tsggst (RAST) which contains 6 times 35 meter gprgnwith 10
seconds of rest between repetitions (18). Anaenpdimdic exercises were done 3 times with 10-neimast period
between repetitions. Short-term intermittent exarsi were done as three RAST test with 10 minutesestt
Glucose and blood lactate at rest and immediatitdy aach test were measured by fingertip bloodpdartirough
RAST test (Figure 1).
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| Fagre 5.1 Prosocad of ong-term sssmisien wxercies (Fithioam frenmineen tesd) and the medhod of sopplememation F:ig'u_re 2

Long-term intermittent exercise protocol (Ekblom peiodic test) and supplementation method:

A session before the start of the test, after égenf 8 to 12 hours of taking no food (fastingask vein blood was
measured and on the same day in the evening, playeximal oxygen uptake was measured using Cobp&tr
Then during two different sessions, subjects weesgnt in soccer field at 7 am.

15 minutes after taking a standardized breakfa3tg2Zarbohydrates, 4 grams of fat and 3 grams ofep),
subjects were randomized into three groups: Isestargy drink (ID), Zamzam energy drink (SD) andeisting
aspartame or placebo (P).

15 minutes after drinking, long-term intermittereecise test of soccer endurance test protocohMihatdesigned by
Ekblom began. Each exercise consisted of 4 roufdskblom test (running backwards and forwards, Rabe
jumping, spiral) on the soccer field with about {8580 maximum heart rate (19). At the end of eadrase (4
Ekblom periods) Borg perceived exertion scale waeiito evaluate activity (13). 15 minutes afterdbasumption

3 anaerobic power= (weight x distance) + time
4 fatigue index= (minimum power - peak power) +Tdtale for 6 stages
average power= 6 reps divided by 6 The highedt@mest power= peak power and least power bet\Geeps
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of standardized breakfast, 6ml / kg drink at thé eheach round 1, 2, 4 and 5 ml / kg1 drink wagi At the end
of round 3 (after the first half) 4ml / kg drink waconsumed (11). Before and immediately after hemg:
intermittent exercise, vein blood samples wereectdld and immediately transported to the laboraton glucose,
insulin, rest blood lactate, 3 minutes after thstfinalf and second half were measured from fingéRigure 2).

Tabl2: Anthropometric physiological and information of the subjects (data are as MSD)

Grou
VariabFI)e SD ID P

Age (years) Men 19.33:2.94 18.331.96 19.66:3.87
Women 19.66:3.8 19.33:2.94 18.331.96

(Kg)Weight Men 66.335.00 65.66:5.8 53.836.7
Women 53.836.7 66.33t5.06 65.66:5.8

(cm) Height Men 172.66:5.36 | 178.83%6.15 | 158.6&6.5
Women | 158.6&6.5 | 172.665.3 | 178.836.14

BMI Men 22.26:1.63 20.5:0.8 21.431.77
Women | 21.34t1.77 26+1.63 20.5:0.81

Vomax Men 62.2144.17 | 59.92t5.53 61.23:3.9

(ml.Kg™.min) | Women | 59.14:3.91 58.88t5.1 58.72:3.53

Zamzam drink (SD), Isostar drink (ID) and placeBd (

D. Statistical methods

In this study, data were classified and descriteethaan and standard deviation. ANOVA was used mapaoe the
measured variables at each stage and to identfyifisiant differences among the three groups. Tsi the

hypothesis LSD post hoc test was used and 5% gignife level was used<®.05). Also, Kolmogorov-Smirnov
test was used to ensure normal distribution ofexttbj Given the normal distribution of data, par@imestatistics

were used. For calculations, SPSS 14 statisticgrpm was used.

RESULTS AND DISCUSSION

A) Blood metabolic response to long-term intermittat exercise

Table 3 shows levels of insulin in blood glucoseele at rest, immediately after long-term interenittexercise, and
lactate at the end of the first half and secondids 3 and 6) as meanstandard deviation. The results of the
ANOVA and post hoc test showed a significant défege in blood levels of insulin and glucose intk@od sample
immediately after long exercise in SD and ID groaopmpared to the placebo drink<R05).

However, no significant change was observed in HOug compared to SD drink (P>0.05). In addition, no
significant changes were observed in insulin anccage relax, blood lactate relax after long exerdsnk in
groups SD, ID and placebo (P>0.05) (Tables 4 ar(#igure 3 and 4).

Table 3: Comparison of metabolic indices of bloodtaest, and immediately after long-term intermittent exercise

Blood immediately after activity
Group Variable blood at rest (and lactate after the first half) Blood lactate after the second halfi
meantStandard deviation meantStandard deviation meantStandard deviation

SD Glucose mg/dL 10.97+80 9.04+99.16 -

ID Glucose mg/dL 6.01£82.71 7.67+90.71 -

P Glucose mg/dL 11.2587.33 10.66:80.16 -

SD Insulin mg/dL 2.7947.31 3.19+14.13

ID Insulin mg/dL 2.74.92 3.31+ 13.24

P Insulin mg/dL 1.849.38 3.75 10.08

SD Lactate (mmol/I) 0.2841.28 2.9247.2 0.2518.66

ID (mmol/I™) Lactate 0.2841.12 1.6246.54 3.2848.32

P (mmol/l™) Lactate 0.4041.42 3.77488.7 4.04:11.58

Zamzam drink (SD), Isostar drink (ID) and placeB9 (

* is the sign of statistical significance
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Table 4: ANOVA of blood, metabolic indices of bloodat rest, and immediately after long-term intermittent exercise

Statistic Change The mean Statistic Change The mean
; F P . F P
Variable source squares Variable source squares
Intergroup 90.93 Insulin immediately Intergroup 274
Glucose rest mg / dL Intragroup 87.92 103 03 after exercise mg/dL | Intragroup 5.8 466 | 0.02
Glucose immediately Intergroup 466.51 508 | 0.01 Resting lactate (mmol | Intergroup 0.16 157| 02
after exercise mg / dL | Intragroup 77.97 ) ) /1-1) Intragroup 0.1 ) )
Insulin rest mg / dL Intergroup 6.79 2.94| 0.09 -- -- - -- -
Intragroup 2.3

Table 5: Intergroup analysis of variance (LSD) of netabolic indices of blood at rest, and immediatelgfter long-term intermittent

exercise
Standard Deviation P value
Statistic SD | SD ID SD SD ID
Variable with | with | with | With | With | With
ID P P ID P P
Glucose immediately after exercise mg /dl4.91 | 0.9 | 4.91 0.2 0.00F 0.04*
Insulin immediately after exercise mg / dl 1.34 14 1.34 0.5 0.01fF 0.03*

Zamzam drink (SD), Isostar drink (ID) and placeB9 (
* is the sign of statistical significance

a Synergy

D Isostar drink

o placebo

o

after exercise, 80.16

after exercise. 90.71

o

Glucose immediately Glucose immediately

Glucose immediately
after exercise, 99.16

H Glucose Rest,
7847

a
Glucose Rest, 82.71 Glucose Rest, 80

mg/dL

o

Figure 3: Comparison of blood glucose rest, afteiohg-term intermittent exercise

— = Simonn deek
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Pl f
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.....I
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Figure 4: Comparison of blood insulin at rest andinmediately after the long-term intermittent exercise

B) Blood metabolic response to short-term intermitent exercise blood (RAST):
Table 6 shows blood levels of glucose and lactatheaend of anaerobic exercise RAST test as ntestandard
deviation. The results of the ANOVA and post host tshowed a significant increase in blood glucesels 3
minutes after interval of three round of short-tdRAST drink in SD and ID groups compared to placéxD.05).
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However, no significant change was observed in Wug compared to SD drink (P>0.05). In addition, no

significant changes were observed in glucose rélkxad lactate relax after short-term exercise RAS$D and ID
drink groups and placebo (P>0.05) (Tables 6 ar{#igure 5).

Table 6: Comparison of metabolic indicators in theshort-term intermittent exercise (RAST)

End of the first End of the second End of the third
Relax implementation Implementation Implementation
Grou Variable of the RATS of the RATS of the RATS
P Standard deviation | Standard deviation | Standard deviation | Standard deviation
meant meant meant meant
17.4140.16 7.39 40.33 11.65 40.16
SD Glucosemg/dL 5.64+100.5 126 118 115
ID | Glucosemg/dL 13.4699.16 10'511230'33 7.73+122.33 5.6+117.66
P | GlucosemgidL 10.26:94.16 6.74:112.66 14199010 16.76:95.83
SD Lactate (mmol /) 0.374.18 1.44+10 0.91#41.3 0.83:12.93
ID Lactate (mmol /) 0.3#1.15 0.43¢ 10.28 0.65#2.1 0.83t 13.55
P Lactate (mmol /) 0.324#.16 1.33:10.85 1.11+11.85 0.6+ 13.85

Zamzam drink (SD), Isostar drink (ID) and placeB9 (
* is the sign of statistical significance

Table 7: ANOVA results of metabolic indicators of he end of the short-term intermittent exercise (RASF)

Statistic Change The mean F p Statistic Change The mean F p
Variable source squares Variable source squares
Glucose rest Intergroup 120.222 Resting lactate Intergroup 0.00
mg / dL Intragroup 105.67 113 03 (mmol / 1% Intragroup 0.11 001 09
Glucose end of the first
implementation Intergroup 557.38 37 | 004 The first implementation] Intergroup 1 094! 04
of the RATST Intragroup 150.63 ’ ' of lactate (mmol /) Intragroup 1.06 ' ’
mg / dL
Glucose end of the second The end of the second
execution RATST :thgigllf i%%gz 7.91| 0.00| execution lactate :thgigllf 83 1.07| 0.3
mg / dL group : (mmol / 1) group :
Glucose end of the third The end of the third
implementation of RATST] Intergroup 1029.38 6.89 | 0.00| implementation of Intergroup 0.95 1.71| 0.2
Intragroup 149.4 . Intragroup 0.55
mg / dL lactate (mmol /1)
—— ymepy ek
heag= desk:
== Flaecte
/ =
-
E}

Figure 5: Comparison of blood glucose rest, 3 mines immediately after each RAST test
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Table 8: Analysis of variance between groups (LSDOpetabolic parameters at the end of short-term intemittent exercise (RAST)

Statistic - - SD - - Pyalue -
Variable with SD with SD with ID with SD with SD with 1D
ID P P ID P P
Glucose end of the first implementation of the RAM& / dL 7.08 7.08 7.08 0.4 0.05 0.02
Glucose end of the second execution RATST mg / dL 5.91 5.91 5.91 0.2 0.02 0.0T
Glucose end of the third implementation of RATS Thaty. 7.05 7.05 7.05 0.7 0.01 0.00

Zamzam drink (SD), Isostar drink (ID) and placeBd (
* is the sign of statistical significance

The results indicate a significant increase in lew# insulin and glucose in the blood sample imiatedy after

long-term intermittent exercise in SD and ID grogpsnpared to the placebo drink<@05). Moreover, significant
increase in blood glucose levels with 3 minutesratiree phases of short-term intermittent exerR8&T in SD

and ID drink groups compared to placeb&@®5). Most studies revealed a significant increabkde drinking

carbohydrate drinks compared to placebo or watespiort activities, especially activities in diffatemodels of
long-term or high frequency. The research thatrhaasured insulin levels after consumption of caydodte and
carbohydrate-protein and glycogen depletion hapented results similar to the results of this st(@4,17,6) .

Most soft drinks contained carbohydrates, whichhwiiticrease in blood glucose and carbohydrate dridat
decrease hepatic glucose output that potentialyaniee blood glucose and muscle glycogen untifitiz stages
of activity (24). Glycogen depletion causes rettit in runs and consumption of energy drinks ipexiod of
recovery increases insulin levels and subsequémthgases in glycogen in the reconstruction. Imsigione of the
anabolic hormones, which can inhibit protein degtixh and increasing its synthesis (18).

By increasing insulin sensitivity muscle glucosdake increases. Also, increase in the concentraifoglucose
transporters in plasma membranes of muscle iscalgsidered (18, 12). Because of the importancenandssity of
insulin in the replacement of muscle glycogen a#irercise, researchers have focused on increasesseeof
insulin in the period of recovery. Insulin is a hmme produced by the pancreas gland released ponss to
carbohydrate intake.

One of the main functions of insulin is to move @lse into the liver and muscle tissue to storesiglgcogen.
Insulin also has a role in stimulating the enzyryeagen synthase that helps to build glycogen fghntose. Time
is a key factor to replace muscle glycogen. Dutimg first two hours post-exercise, muscle cells sasitive to
insulin. Assuming the availability of adequate adrpdrate, high insulin levels in the bloodstreaneraéxercise
speed up the transfer of glucose into muscle oghig;h leads to accelerate the pace of glycogeldibgi ( 24, 1) .
In this study, a non-significant increase in bldadtate was observed after the second half of ding-term
intermittent exercise in SD and ID groups compatedhe placebo drink (P=0.09). Moreover, a sigaific
difference was not observed in blood lactate at fialf of long-term intermittent exercise and et 3 minutes
after three phases of short-term intermittent égzer(RAST) in the group of SD and ID drink compateglacebo.
The results of this study was consistent with tbsults of Betty and colleagues (2007), Petersoal ¢2007),
Marjrson et al (2007), Davids et al. (2000) and #e(2002) (29, 28, 26, 18), while Ivy et al (2002ported
reduction in blood lactate at 30.60 and the 120uteimecovery period intervals during a depletiorglytogen in
the carbohydrate group (13).

It is believed that fatigue due to local metabdéctors such as lactic acid and depletion of phagph energy
resources and possibly an increase in blood lastadered an increase in fatigue. The research diditeospecific
reasons on the mechanisms and causes of changeatrange in blood lactate when taking carbohyddaiteks

(18). Patterson et al (2007) cited the increadadtate immediately after exercise as a reasohdefficiency, high
intensity exercise and fatigue factor during dnirtkthe mentioned carbohydrate drink (19). Howeités, crucial to

mention the role of organisms in absorption andetian of lactate such as the heart, liver, kidaagl even cell-to-
cell organisms and inactive muscles and the effédrinking in providing the required energy of sleeorganism
needs to be studied and work there.

CONCLUSION

Drinking the drinks made by Zamzam and Swedishtésasompanies have fairly similar improvements xereise
performance (time and intensity of the activitylpdadl glucose and insulin levels after a long ing&r¥hile in the
short-term intermittent exercise (less time andefeweps), no significant differences in performarasaerobic
power and fatigue index) and blood lactate was rviesk although blood glucose levels increased.
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Accordingly, production of domestic beverage wittimum nutritional quality can stop the tendencycofiches
and athletes towards foreign drinks of similar ndesirable quality and using scientific-experiménteategies, one
can move towards production of new and effectivekdt
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