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SPORT DRINKS WITH DIFFERENT OSMOLALITY
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Thefeasibilityofadding intothedrinkcalciumlactateas a sourceofquickbodyenergyrenovationandas
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I. INTRODUCTION

Specialized sports food is represented on the
market very well. However, the domestic
production’svolume of such products is very small -
only 5% [1, 2]. For many people in the present
conditions physical activity becomes a main element
of an active lifestyle. More and more people after
work or study are directed at health clubs and gyms.
Over time, they begin to invest in their new way of
life more and more by buying different sport goods,
including specialized sports drinks. In addition,
considerable attention to these drinks is given by
professional athletes, they have to use every legal
opportunity to improve athletic achievements[3].

Il. ANALYSIS OF RECENT RESEARCH

It is known that the lack of water in 2 ... 4% can
reduce the strength training athlete’seffectiveness at
28%, and its physical capabilities — 48 % [3]. In
ordinary the lack of water manifests itself in the
fatigue’sgrowth.

Dehydration not only reduces athletic
performance, but also prolongs the time required for
the further athlete body recovery. If you do not fill in
fluids immediately after a workout, athletic
performance in the next few days will fall, and the
long-term health can be in a danger. It is necessary to
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pay attention to another important aspect. With each
sweat liter we loose from 1 to 4 g of sodium and
amounts of certain other mineral components such as
calcium, magnesium, iron [3].

According to the recommendations of the
Scientific Committee on Nutrition of the European
Commission from 2001 all foods for athletes are
divided into four categories: A, B, C and D [4]. The
greatest scientific and proven effectiveness have
products of the category B. These include
carbohydrate-electrolyte solutions or carbohydrate-
mineral drinks that allow fill in fluid in the body,
maintain normal blood glucose levels and provide
muscles with energy. As the carbohydrate component
of these products mono-, di, oligo-and polysaccharides
are used. Electrolytes are presented by salts of sodium,
potassium, and magnesium in some cases. Of course,
you can fill in the liquid with clean water. In this case,
the  thirst’ssensation  desist  with  decreasing
concentrations of solutes in blood plasma, which in
turn stimulates diuresis. Therefore, taking pure water
you can reached only a short-term rehydration. Fully
water-salt balance is restored under the joint action of
carbohydrates and electrolytes. Often the base of such
drinks are juices. So, sports energy drinks should
provide energy to working muscles, maintain or
enhance the performance of the body, to compensate
fluid loss during physical exertion. At the moment the
sport  drinks’part in  the overall functional
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foods’market is 4% [5]. Also, the category B should
be attributed to the energy drinks with the use of
biological stimulants. On the market such drinks are
abundant. It usually consists of; Brazilian tree seeds of
guarana, caffeine, etc. They are stimulants of the
nervous system, energy metabolism boosters and
allowed for almost unlimited use by athletes during
competition. However, these stimulants have side
effects: possible hyperactivity, insomnia, and other
manifestations of the nervous system. In addition,
these drinks have low calorie content and the energy
burst just after consumption - this is a self-deception,
which may have a number of negative consequences.

I11. PURPOSE OF THE ARTICLE

The purpose of our work is to provide juicy
drinks for athletes, which consumption won’t lead to
health deterioration other negative manifestations on
the organs and body systems. It is necessary to select
and to give a scientific base for juice drinks
base’scomposition  recipe  according to  the
recommended solids content. It is also important to
choose the energy component for drinks, which will

increase their functionality and have positive
physiological effects on the human body.
IV. THE MAIN PART

Thecarbohydratecontentinthe drinks,

intendedforsportsandfitness, usuallynomorethan 6%,
whichiscloseenoughtotheisotonicconcentrationof low-
molecularsugars.
Suchconcentrationbetterpromotestherestorationoftheb
odywaterbalance,
sincethiscreatesmorefavorableconditionsfortheliquid’s
rapidassimilation[3].
Tocharacterizetheathletes’sdrinkthe

osmolality’sconceptisintroduced. It shows
theamountofosmoticallyactiveparticlesin a
liquidproduct’sunit. According to these
therearethreetypesofsportdrinks: isotonic,

hypertonicandhypotonicdrinks [6].
Isotonicarethedrinkswith
numberofosmaticallyactiveparticlesin a range of 280
... 300 milliosmomoles per 1 kg, whichis in correlation
with thebloodosmolality.
Thesedrinksdonotcauseanimbalancewithinthebody,
deliveringcarbohydratesandfluidinthequantitiesneeded
tocompensate theirlossesduringexercise.
Hypertonicaredrinkswith theosmolalityvaluemorethan
300 (typically 600 ... 700) milliosmomoles per 1 kg).
Thesedrinkscanplay a positiveroleonlyas a
componentofthepreparationdiet,
allowingtheathletetorestorethespentenergyreserveswit
houtconsuminglargequantitiesof carbohydrate-rich
foods. Hypotonicdrinkshave a osmolalityvaluein a
range of 50 250 milliosmomolesper 1 kg.
Thisgroupincludesthe so-called“light” drinks.
Nowthere is
developersandsportsnutritionists’growingattentiontoth
ereleaseproblemof energydrinkswhich could
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providetheathlete a
Therecipies’ basisof
traditionallyconsist ~ of carbohydrate-sodium-
chloridecomposition. However, sportdrinks,
exceptofsportsmen’srehydration,
shouldhavebeneficialphysiologicaleffectsonthebody.
Thiscanbeachievedbyenrichingthebeveragewith  the
biologicallyactivecomponents,
theultimategoalofusingthem -
enhancethefunctionalityofthehumanbody, improvethe
athleticperformanceandhealthprotectionduringsports.
Rangeof thebiologicallyactivecomponents’useas a
sportdrinks’compositionisquitewide. [7]
Fromthisviewpoint, juices -
idealcomponentforsportdrinks.
Theycontainthenecessaryamountofsugars,  vitamins,
macro-andmicronutrients,  haveflavor’srange, are
refreshingandit is pleasanttoquenchthethirst.
ThejuicemarketinUkraineisdevelopingat a
significantrate.
Annualproductionofjuicesandjuicedrinksisabout 250
millioncans. Potentialcapacityof juices enterprisesisin
a range of 600 ... 800 milliondm®peryear [8].
Consumptionofjuicesanddrinks
percapitahasincreasedsteadily. Undertheseconditions,
especiallyimportant to increase the assortment,
toformationthenewkindsofproductsthatmeetthepresent

widecomplexofnutrients.
manysportsdrinksare

needsthe best. Therefore, as a
baseforthesportdrinks’productionjuicesandpureeswere
selected. A

leadingplaceamongtheassortmentoffruitandvegetablec
annedproductsinUkraineholdappleandcarrotjuices.
Mostcanning enterprises have complex equipment for

this assortment,
andfinishedproductsareingreatdemandamongconsumer
S Recipes’selectionofthe

developedjuicysportdrinksbasedonthecontentofsoluble
solids, whichallowstoassignthemto a particulargroup
(hypertonic, isotonic, hypotonic).
PrescriptioncompositionofsportdrinksaregiveninTable
1.

Duringprolongedstrenuousexercise, thebodyloses
a lotofenergy,
soitisadvisableforathletestoconsumedrinkscontaininge
nergyinaneasilydigestibleform.
Itisknownthatglucoseisthefastenergysupplierinthebody
. Butitneedsinsulinto passthroughthecellmembrane. As
a resultofanaerobicglycolysislacticacidproduces, a
moleculethatishalfof a glucosemolecule,
andhormonalsupportinthiscaseisnotneeded,
soitpasseseasilythroughthemembraneintothecellandisa
nindispensableenergysource. For
designedsportdrinksonjuicybaseit
wasproposedtoaddcalciumlactate,
inthebodybreaksdownintolacticacidresidue
(rapidrecuperation) andcalciumions. Calciumlactate -
a foodadditive E 327,
whichisauthorizedforuseinthefoodindustryin
themostcountries, includingUkraine, Russiaandthe
EU. [9] Accordingto GOST  31905-2012
"Foodadditives. Calciumlactate E327.
Technicalrequirements

which
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"calciumlactateisusedasacidityregulator, humectant,
emulsifyingsalt, synergisticantioxidants.
Calciumlactateiseasilysolublecalciumdonor and
generallyusedforenrichment, especially for fruitjuices.
Indevelopeddrinks ~ calciumlactate ~ (Table 1)
correlateswiththedailynormsoitispossibletoconsume in
thedayoftrainingnotmorethan 600 cm?® of such drink.
Dependingontheosmolalitywe

recommendthefollowinguseofsportdrinks: hypotonic -

200 cm’beforeworkouts, isotonic - 200
cm>duringexercise, hypertonic - 200
cmafterworkouts.

As a resultofdevelopedfunctionalsportdrinks’

physico-chemical studieswe
selecteddrinksthatarebettersuitedfor  productconcept.
Forthese the sterilizationmodeswerefind out and
evidence-based (Table 2).We studied microbiological
indicators of ready sport drinks before and after heat
treatment (using the sterilization modesfrom the table
2). It was shown that prolonged temperatureexposure
kills a significant number of microorganisms (table 3).

V. CONCLUSIONS

As a researchresultthecreation
ofsportdrinkswithdifferentosmolality’snecessity ~ was
shown. As a basefordrinks
applesandcarrotsjuicesandpureeswereselected. It is
themostcommonrawmaterialinUkraine.
Itwassuggestedtoaddcalciumlactateto
thedrinksincorrelationwiththeallowabledailyrateforcal
ciumdeficiency’s
removingandrapidrenovationofenergybodyforces.

Table 1 — Prescription compositions of functional sport drinks

Recipes amount of raw materials in sport drinks per 100 g, g
5 o Sugar syrup/sugar, g . "
Product name 5 3, . a2 = |E £
8 | < ® | & |°

Hypertonicl 40 - 60/5,4 - - - - 1
Hypertonic2 - 40 - 60/5,1 - - - - 1
Hypertonic3 - - 70/6,3 - - 15 15 1
Hypertonic4 - - 70/6,3 - - 30 - 1
Hypertonicb - - - 60/5,1 - - - 40 1
Isotonicl 40 - - 60/5,1 - - - - 1
Isotonic2 - 30 - 70/2,1 - - - 1
Isotonic3 15 15 - 70/2,1 - - - 1
Isotonic4 - - 60/5,4 - - 20 20 1
Isotonic5 - - 70/6,3 - - 30 - 1
Isotonic6 - - - 60/5,1 - - - 40 1
Hypotonicl 30 - - - 70/0,7 - - 1
Hypotonic2 20 20 - 60/1,8 - - - 1
Hypotonic3 - 30 - - 70/0,7 - - 1
Hypotonic4 - - - 70/2,1 - 40 - 1
Hypotonic5 - - - 75/2,25 - - 25 1
Hypotonic6 - - - 70/2,1 - 15 15 1

Table 2 — The sterilization modes of functional sport drinks

Product name Active acidity (pH) The sterilization modes in the
stream
. 1...2 min
Apple juice 4,3 120 °C
Carrot juice 6,5 2 min
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120 °C
Hypertonic 1 6,75
Hypertonic 2 4,89
Isotonic 1 6,91 -
Isotonic 2 5,04 lz(r)nlré
Isotonic 3 5,57
Hypotonic 1 7,01
Hypotonic 3 6,87
Table 3 — Microbiological indicators of sport drinks after heat treatment
g — N — ™
S Q 2 - N DK Q e
S5 S 1= o o Q = 1=
Indicator name s E £ £ S IS S 2 g
e Sl 212|825 5
& T T I T
Coloniles of mesoph_lllc No more than = = = = = = =
aerobic and facultative 10° Z & & X & 2 %
anaerobic bacteria, KFU/g — ~ — —_ —_ = =
Yeast, fungi, KFU/g No i than | No | N No | No | No | No | No
Pathogenllc microorganism, Not allowed No No No No No No No
including salmonella
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