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CPABHUTE/IbHAA OUEHKA ®AKTUYECKOIO NUTAHUA U OBECNEYEHUA
MAKPO- U MUKPOHYTPUEHTAMMWU CNNOPTCMEHOB PA3/INMYHbLIX BUAOB CINOPTA
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K. Munawroc (Bunvnioc, Jlumea)

Ilpoonema u yenv. Pacmywas nonyispHocme U008 CNOPMA HA bIHOCIUBOCHb, PA3IUUHBIX
cmuieti 60pbObl U USPOBBIX BUO0E DAEM BO3MONICHOCb CHOPMCMEHAM NPOSIGUMb CEOU (Pu3UUeCcKUe Ka-
yecmea. Ycnex cnopmcmenos, yuacmeyrowux 8 dMmux uoax cnopmad, 3a8Ucum Om YpPOGHs PA3GUmusL
adpobHOl, ana’spoOHOU U alaKMAMHOU JHEPLeMUUEeCKUX CUCIeM, KOmopble obecneuusarom pabomaio-
wue mvluuyvl sHepauell. Om mozo, KaK CHOPMCMEHbl RUMAIOMCS, 3A6UCUM UX 300p08be, pabOmMOChno-
cobHOCmb, NPUCNOCOOIEHUE K PA3TUYHBIM (akmopam okpyaicaiowell cpedsl. B cospemennoii cucmeme
CNOPMUBHOU NOO20MOBKYU NUMAHUE PACCMAMPUBAEHICA KAK 00UH U3 8e0YUX (akmopos, 00yc06u-
BAIOWULL BO3MOINCHOCMb OOCHUNCEHUS. 8BICOKOU PAbOmMOCnocobHoCmu U 3PHEKMusH020 NPOMeKaHus.
B0CCMAHOBUMENLHBIX NPOYECCO8 NPU HANPAICEHHOU MbIUEUHOU 0esIMenbHOCTIU.

0630p 1umepamypHvix UCIMOYHUKOS HOKA3bIBAE, YMO NPU NOO20MOEKe CHOPMCMEHO8 PA3HBIX
81008 CNOpMa K OMEEenCcmeeHHbIM COPEBHOBANUIM, CIAPAsCh Uzbexcams HebIazonpuamublx nocieo-
cmeutl, usyueHue axmuiecKko20 NUMaHus s1811emcs HeCOMHEHHO akmyanvhbim. Tonbko oyenus numa-
HUe CHOPMCMEHO8, MOJCHO €20 CO21aco8amb C OP2aAHU308AHHBIM MPEHUPOBOUHBIM NPOYECCOM U Bbi-
CmynieHuem Ha COPeBHOBAHUSX.

B Kazaxcmane pesyrbmamol ucciedos8anuii RUMAKUS CHOPICMEH08 ROKA3AIU, YO UX NUMAHUe
He gce20a cOomeemcmayem mpedosanusm, NPeovIGAeMbIM K PAYUOHATLHOMY NUMAHUIO CHOPMCMe-
HO8. AKMYaibHOCMb 3M020 80NPOCA ONPEOeNUia Yelb UCCIe008AHUS — OYEHUMDb U CPABHUMb (haKmu-
yeckoe Numanue CNOPMcMeH08 8bICOKO20 CHOPIMUBHO20 MACMEPCMBA PA3TIUYHBIX U008 CHOPMA U UX
obecneyenue HeOOXOOUMbIMU HYMPUEHMAMU.

Memooonozusa. B oyenxe gpakmuueckozo numanus 6 2017 200y npunsnu yuacmue 15 mpuamio-
HUCMO8 HayuoHaIbHoU cooprotl Kazaxcmana, 15 60pyos 031000 HayuonanvHou cooproi Kazaxcmana
u 15 sonelibonucmos komanowvl «bypesecmuury 2. Anmamol. Bospacm ucciredyemvix CHOPMCMEH08 Oblil
19-30 nem. Oyenxa duemvi gxniouana coOop ungopmayuy 0 NUMAHUY CHOPMCMEHO8 6 MeyeHue mpex
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Onell 3a 24 yaca @ cymxku mMemooom onpoca o paxmuyeckom numanuu. Pecucmpuposanuce oannvle o
nompeoeHuu npooyKmos u 61100 Ucciedyemvix CNOPMCMeEHOB.

Pesynvmamot. Xumuyeckuii cocmas u 3Hepeemuyeckas CIoumMocms nompeoasiemvix npooyKmog
oyeHeHbl no mabauye Xumuueckozo cocmasa npodykmos Kazaxcmana. Cucmemamuyeckuil anauus co-
CMasa NUEesblX ewecms U Ux IHepemuieckoli CHouMoCmuy nPo8ooUICs NPU NOMOWU NPOSPAMMbL
«Cmamucmuueckuii naxem 0711 obuecmsennvlx nHayky (SPSS, eepcus 16) u munosoeo cunmaxcuca u
AneopUMMO8 MmadyIupo8aHus, a0anmupo8anHblx O0Jis Yeau Haule2o Uccied08aHusl.

3akniouenue. Daxmuueckoe NUManue UCCIe0YeMbIX CHOPHICMEHO8 8bICOKO20 CHOPMUBHO20 MA-
cmepcmea nowmu y0o8iemeopsaem Quuoiocuieckue nompeOHOCmuy 6 RUUEessblX U OUOL0SUYeCKU aK-
MUBHBIX ewjecmeax. Y ucciedyemvix CHOpMCMEHO08 8 CPeOHUX NULEeBbIX PAYUOHAX OCHOBHble NULeable
sewecmea HedOCMAamoyHo COANAHCUPOBanbl. dacmb dHepeemuueckol CmouMoCmu, npuxoosuelt u3
JHCUPOB, 3a8blULeHA U cOCmaBiaem 8 cpedHeM y mpuamionucmos 33,44 %, y 03t0doucmos — 49,0 %, y
sonetibonucmos — 35,20 %, mozda kak wacme sHepult, NPOU3B00UMOU U3 VeNleB0008, 3AHUNCEHA, U Y
031000ucmog cocmagnaem auuiv 31,70 %, umo ne coomeemcmayem pexomenoyemoul OHeGHOU Hopme.
B nuwesvix payuonax ucciedyemvix cnopmcmmeHo8 He00CmamKa SUMAMUHO8 U MUHEPAIbHbIX 6e-
wecms wem. Ilpu smom Koruvecmeo maxKux s1emMeHmos, Kak Hampuil, Kaiui, kanvyutl, hocghop, mazHi,
Jicenes’o, 100, 3HaUUmMenbHO npesviuiaem pekomendyemole Hopmul. Codeporcarnue sumamunos A, B3, B6,
B12, Hu C 3nauumenvHo npesviuiaen peKomMeHOyemylo OHesHy0 Hopmy. B numepamypHuvix ucmounu-
Kax nonazaemcs, Ymo cHOPMCMeHam, bINOIHAIOWUM OoNbluue (husuieckue Hazpy3Ku, mpebdyemcs no-
BbIULEHHOE KOAUHECMBO GUMAMUHO8 U MUHEPATbHLIX 6EUWECNE, HO Hem HUKAKUX 00KaA3amenbCme
NOIB3bI MO20, YMO UX YEeNUdeHUe SA8IAemcs He0OX0OUMbIM.

Knrouesvle cnoea: cnopmemensl,; pakmuyeckoe numanue; sHepeemuieckds CMmouMoCms MUY,
Venegoovl; JHcupbl, OEIKU;, BUMAMUHBL, MUKPOIIEMEHMbL, MAKPOIIEMEHMDL.
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Comparative evaluation of actual nutrition practices and macro- and micronutrients
consumption of athletes in a range of sport types

Abstract

Introduction. The growing popularity of sports for endurance, various styles of wrestling and
game types allows athletes to show their physical qualities. The success of athletes doing these sports
depends on the level of development of aerobic, anaerobic and alaktate energy systems which provide
muscle energy. Athletes’ diets affect their health, performance, and adaptation to various environmental
factors. Modern system of sports training recognizes nutrition as one of the leading factors contributing
to enhanced sporting performance and increased regenerative processes during intense muscular
activities. The literature review shows that study of actual nutrition practices of athletes in a range of
sport types is significant during pre-competition training. Only after assessing athletes’ nutrition
practices, it is possible to develop a planned dietary strategy to satisfy the requirements of training
process and to enhance sports performance at competitions. In Kazakhstan, the results of studies on
athletes’ nutrition practices showed that their actual diet did not always meet the requirements of
rational nutrition for athletes. The relevance of this issue has determined the purpose of this study. The
objective of the research is to study actual nutrition practices of elite-level athletes and to evaluate the
provision of necessary nutrients.

Materials and Methods. The research was carried out in 2017 and involved 15 triathletes of
Kazakhstan national team, 15 judo wrestlers of Kazakhstan national team and 15 players of Almaty
volleyball team called Burevestnik. The participants were aged between 19 and 30 years. The data were
collected via a survey on athletes’ actual nutrition for 3 days (24 hours a day). The data on the
consumed food and dishes were recorded.

Results. Chemical composition and energy value of consumed food products were estimated
according to Dietary Reference Values for chemical composition of Kazakhstan's food products. A
systematic analysis of the composition of nutrients and their energy values was carried out using the
Statistical Package for Social Sciences software (SPSS, version 16), the typical syntax and tabulation
algorithms modified for the purpose of the study.

Conclusions. The research has shown that actual nutrition practices of the elite-level athletes
under study satisfy their physiological needs in food and biologically active substances. We observed
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that basic nutrients are not sufficiently balanced in athletes’ middle food rations. Part of the energy
coming from fats is increased and makes up 33.44 per cent on average for triathletes, 49.00 per cent
for judo wrestlers, and 35.20 per cent for volleyball players, while part of the energy produced from
carbohydrates is understated, and is only 31.70 per cent for judo wrestlers, which does not correspond
to the recommended daily rate. There is no shortage in vitamins and minerals detected. At the same
time, the content of such elements as sodium, potassium, calcium, phosphorus, magnesium, iron, iodine,
significantly exceeds the recommended standards. The content of vitamins A, B3, B6, B12, H and C also
significantly exceed the recommended daily allowance. Literature sources believe that athletes
performing high physical activity require an increased amount of vitamins and minerals, but there is no

scientific evidence justifying it.
Keywords

Sportsmen; Actual diet; Energy value of food; Carbohydrates; Fats; Proteins; Vitamins; Micro

elements; Macro elements.

Introduction

The growing popularity of sports for
endurance, various styles of wrestling and game
types allows athletes to show their physical
qualities®. These sports make great demands on
the muscles of the legs and upper body [1; 2]2.
The success of athletes participating in these
sports depends on the level of development of
aerobic, anaerobic and alaktate energy systems,
which provide working muscles with energy.
From the athletes eat affects their health,
performance, adaptation to various environmental
factors * . In the modern system of sports
preparation of food is considered as one of the
leading factors that contribute to the possibility of
achieving a high performance and efficient flow
of regenerative processes during intense muscular
activity [3]. The nutrition of athletes covers the
general principles of rational nutrition of people,
but due to the constant great physical exertion,
emotional stress, it acquires specific features®.

! Kandrat S. Volleyball. In: Rosenblum K. A. (Ed.)
Nutrition athletes, 2006, pp. 440-445. (In Russian)

2 Bellenger S. Wrestling with wrestling. Training
Conditioning, 1997, vol. 7, pp. 50-55.

3 Jeukendrup A., Gleeson M. Sport Nutrition. An
introduction to energy production and performance.
Champaign, IL, Human Kinetics Publ., 2010, 473 p.

Triathlon is a sport that requires great
endurance and strength. Competitions for
triathlonists last 3—4 hours. Consequently, this
sport consists of three endurance sports, replacing
each other in a continuous sequence, the
methodology for building the triathlete training
process includes methods for their preparation in
the disciplines that make up the types of the
triathlon program, taking into account the length
of the distance segments®. The long-term training
process in the form of sport triathlon causes
peculiar physiological and psychological changes
in the human body. The result adequately built
athlete training, specializing in one form or
another program on the selected distance, is to
improve the body's functions to deliver oxygen
and energy substances to the muscles that work,
increase the ability to increase energy reserves (in
muscles and liver), accelerate the excretion of
metabolic byproducts from muscle tissues,
improve motor performance ®. The dominant

4 Dunford M. Fundamentals of sport and exercise
nutrition. Champaign, IL: Human Kinetics, 2010.

> Vodlozerov V. E. The planning of training process in
triathlon. Slobozhanskyi Herald of Science and Sport.
2016, no. 1, pp. 28-33. (In Russian)

6 Finch M. Nutrition in triathlon. In: Finch M. (ed.)
Triathlon training. Champaign, IL: Human Kinetics,
2004, pp. 102-115.
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energy system during a load of this duration is
aerobic.

Judo is a sport that requires great physical
strength, speed and agility. Duel in wrestlers lasts
two halves of 5 minutes. During the fight, the
energy demand wrestlers changing. The duel
saturated with moments during which ATP-CF,
glycolytic systems are involved in energy
production, and aerobic systems help the fighter
recover quickly during less active activities.

Volleyball is a game that requires energy,
speed, strength and accuracy. Volleyball players
during the game quickly overcome short
distances, quickly come into motion, often jump
and change the direction of movement. During the
game, volleyball players are mainly involved in
the anaerobic energy system, which gives about
90 % of the energy produced.

In the energy supply of triathletes,
carbohydrates and fats make the main
contribution. According to many authors, the
energy expenditures of sports representatives
developing aerobic capabilities range from 5000-
6000 kcal and can depend on gender, age, training
period, the complexity of the terrain crossing [4;
5] 7. The need for triathlonists in basic food
substances is about the same as for other athletes
—55-60 % should be carbohydrates, 25-30 % fats
and 15-20 % proteins ® . Recommendations
E. Applegate (1991) [6] and E. Kolleman ° diet
for training triathlonists the following: 7-10 g

" Laursen P. B., Rhodes E. C. Physiological analysis of a
high-intensity ultraendurance event. Strength and
Conditioning Journal, 1999, vol. 21, pp. 26-38.

& Teshima K., Imamura H., Yoshimura Y., Nishimura S.,
Miyamoto N., Yamauchi Y., Hori H., Moriwaki C.,
Shirota T. Nutrient intake of highly competitive male and
female collegiate karate players. Journal of
Physiological Anthropology and Applied Human
Science, 2002, vol. 21, no. 4, pp. 205-211.

® Kolleman E. Kinds of sport that require superendurance.
In: Rosenblum K. A. (Ed.) Nutrition for athletes, 2006,
pp. 424-431. (In Russian)
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carbohydrates kg-1 per day, 7 g * kg-1 for 1-hour
classes per day, 8 g » kg-1 for 2 hours a day, 10 g
* kg- 1 for 3-4 hours a day. L. Burke (2007)%°
determined that during the training sessions a
triathlonist weighing 67.5 kg consumes 9 grams
kg-1 carbohydrates (60 % of the total energy
consumption).

The dominant energy production system
during judo wrestling is anaerobic. It assumed that
for judo wrestlers 70-80 % of the energy
produced by the ATP-KF system together with
the glycolytic and 10-20 % — aerobic! [7]. The
need for judo wrestlers in basic food substances is
about the same as for other athletes — 55-60 %
should be carbohydrates, 25-30 % fats and 15—
20 % proteins'?,

The need for basic nutrients for volleyball
players is slightly different from the general
recommendations for athlete nutrition®. A diet
rich in carbohydrates (60-65 %), moderate in fats
(20-30 %) and proteins (12-20 %), should
provide players with a balance of essential
nutrients. A well-balanced diet based on
carbohydrates will provide energy for training
sessions and competitions, as well as explosive
energy and glycogen for muscle nutrition.

As suggested A. Jeukendrup et al. (2005)
[8], D. Bentley et al. (2007) [9] the amount of
energy produced from fats in athletes
participating in excessively long distances can be
36-45 % of the total energy produced.

10Burke L. Practical sports nutrition. Champaign, IL:
Human Kinetics, 2007.

11 Bellenger S. Wrestling with wrestling. Training
Conditioning, 1997, vol. 7, pp. 50-55.

12 Boisseau N., Vera-Perez S., Poortmans J. Food and fluid
intake in adolescent female judo athletes before
competition. Pediatric Exercise Science, 2005, vol. 17,
pp. 62-71.

13 Rozenblum K. A. Nutrition for athletes. Manual for
professional work with physically trained people. Kiev,
Olympic Literature Publ., 2006, pp. 95-126 (In Russian)
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The need for fat in wrestlers of the style of
judo varies depending on the nature of the fight.
As E. Filaire et al., 2001; S. Proteau et al., 2006;
D. Papandreou et al., 2007 [10; 11]** the amount
of energy produced from fats in them is 36—45 %.

The fat needs of volleyball players vary
depending on the individual goals of each player.
The energy requirement is determined based on
the individual body weight of the athlete, and the
average number of calories burned during
exercise’®.

Protein supplements for long-term work on
endurance, being an additional source of energy,
justify themselves, since 5-10 % of energy during
such work comes at the expense of protein
catabolism [12]. The recommended protein norm
for non-athletes per day is 0.8-1.0 g / kg body
weight. However, for triathlonists, the need for a
protein is greater, increasing to 1.4-1.7 g / kg
body weight [13-15]. L. Burke, R. Reed (1987)
[16] believe that triathlonists, during training
sessions, should consume at least 2 g « kg-1
protein (13 % of energy consumption) and fats —
1.8 g *» kg-1 (27 % of energy consumption). For
wrestlers, the need for protein is even greater and
increases to 1.6-1.8 g / kg body weight [13; 17;
18]%. It is also important for a volleyball player
to obtain a protein for growth and restoration of
tissuel’.

14 Ppapandreou D., Eystathiadis P., Bouzoukiu V.,
Hassapidou M., Tsitskaris G., Garefis A. Dietary
assessment,  anthropometric ~ measurements  and
nutritional status of Greek Professional athletes. Nutrition
and Food Science, 2007, vol. 37, no. 5, pp. 338-344.

15 Bastos D. Avaliacaonutricional, padraoalimentar e
conhecimentos de nutricao e alimentacao de
jovensatletas de Voleibol. Universidade do Porto.
Faculdade De Ciencias Da Nutricao e Alimentacao.
LicenciaturaemCiéncias da Nutricdo—Dissertacde, 20086,
pp. 1-76.

16 Finaud J., Degoutte F., Scislowski V., Rouveix M.,
Durand D., Filaire E. Competition and food restriction
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A diet rich in nutrients is very important
during training sessions and competitions to
ensure adequate consumption of vitamins and
minerals. P. Clarkson (1996) [19] (2000) *8,
S. Papadopoulou (2002) [20], A. Jeukendrup,
M. Gleeson (2010)3 found that mainly athletes
consume an adequate amount of essential
vitamins and minerals during training sessions
and at the same time pay attention to the fact that
over-hardy athletes can risk their status of
vitamins and minerals. During long training
sessions and competitions if the amount of
vitamins and minerals obtained in the form of
tablets and injections is significantly higher than
their quantity, which came from food, which can
have a negative effect on the body.

Good hydration is the main concern during
long competitions, as an athlete who has adequate
muscle glycogen stores and blood glucose level
can still get a heat stroke. Athletes can achieve
very high rates, if the fluid intake will make up for
its loss with sweat. Dehydration, equal to 2 % of
body weight, improves the function of the
cardiovascular system and thermostatic. Good
hydration improves stamina and protects against
thermal shock™®.

The review of literature sources shows that
when training sportsmen of different sports for
responsible competitions, trying to avoid adverse
consequences, the study of actual nutrition is

effects on oxidative stress in judo. International Journal
of Sports Medicine, 2006, vol. 27, no. 10, pp. 834-841.

17 Zapolska J., Witczak K., Manczuk A., Ostrowska L.
Assessment of nutrition, supplementation and body
composition parameters on the example of professional
volleyball players. Roczniki Parstwowego Zaktadu
Higieny, 2014, vol. 65, no. 3, pp. 235-242.

18 Clarkson P. M. Trace Minerals. In: R. J. Maughan (Ed.)
Nutrition in Sport. Blackwell Science, Oxford Publ.,
2000, pp. 339-355.

19 Murray R. Fluid needs of athletes. In: Berning J. R.,
Steen S. N. (eds) Nutrition for Sport and Exercise. 2" ed.
Gaithersburg, Md: Aspen Publishers, 1998, pp. 143-153.
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undoubtedly relevant. Only after assessing the
nutrition of athletes, it can be coordinated with the
organized training process and performance at
competitions®.

In Kazakhstan, the results of studies on
nutrition of athletes have shown that their actual
nutrition does not always correspond to the
requirements  for  rational  nutrition  of
athletes?*:22:2 Among scientific researches of
nutrition of sportsmen, there are not enough data
on the actual nutrition of athletes developing
endurance and performing at long and long
distances, including triathletes and
representatives of speed-power sports. The
relevance of this issue determined the purpose of
this study.

Purpose of the work - evaluate and
compare the actual nutrition of athletes high
sports skills of various sports and provision of
necessary nutrients.

Methods

The actual nutritional assessment in 2017
was attended by 15 triathletes of the national team
of Kazakhstan, who are on training camps during
their preparation for the national championship
and 15 judo wrestlers of the national team of
Kazakhstan of different weight categories, who
are on training camps during their preparation for
the World Championship and 15 volleyball
players of the Burevestnik team in Almaty,

20 papandreou D., Eystathiadis P., Bouzoukiu V.,
Hassapidou M., Tsitskaris G., Garefis A. Dietary
assessment,  anthropometric  measurements  and
nutritional status of Greek Professional athletes.
Nutrition and Food Science, 2007, vol. 37, no. 5, pp.
338-344.

2L Mustafin S. K. Nutrition for athlete. Almaty, Bastau
Publ., 2012, 228 p. (In Russian)

22 Erzhanova E. E., Sabyrbek Zh. B., Milashyus K. M.
Actualnutrition and micronutrients provision for
volleyball players’ evaluation. Theory and Methodic of
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playing in the national championship. The age of
the triathletes studied was 21-30 years old, their
average height was 180.0 + 7.2 cm, body weight
— on average 65.5 £ 7.1 kg, body mass index
(BMI) averaged 20.2. The age of judoists was 20—
28 years old; their average height was 174.3 + 8.3
cm, body weight — on the average 78.0 £ 18.9 kg,
BMI was on average 25.74. The age of volleyball
players was 19-22 years, their growth averaged
188.0 £ 8.38 cm, body weight — on the average
78.11 + 7.68 kg, and BMI averaged 22.1.

Evaluation of the diet included collecting
information on athlete nutrition for 3 days for 24
hours a day by questioning the actual nutrition.
The data on the consumption of products and
dishes of the athletes under study recorded.

The chemical composition and energy cost
of consumed products estimated from the table of
the chemical composition of Kazakhstan's
products. When compiling the database, the
product loss factors for cold and thermal
processing taken into account (an individual
computer program created by the programmer
Kan E.). In order to determine the Recommended
Daily  Allowance  (RDA)  were  used
recommendations D. Bernardot (2000) % |
S. Portugalov (2001) 2°. A systematic analysis of
the composition of nutrients and their energy
costs carried out using the Statistical Package for
Social Sciences program (SPSS, version 16), the
typical syntax and tabulation algorithms adapted
for the purpose of this study. To analyze the

Physical Culture, 2017, vol. 48, no. 2, pp. 23-28 (In
Russian)

2 Yerzhanova E., Sabyrbek Z., MilaSius K. Comparative
evaluation of actual nutrition and micronutrients
provision of judo wrestlers of various sport performance
levels. Sporto mokslas, 2017, vol. 89, no. 3, pp. 47-53.

24 Bernardot D. Nutrition for Serious Athletes. Champaign,
IL: Human Kinetics, 2000, 337 p.

% portugalov S. N. Sports nutrition programs. Athletics.
2001, vol. 8-9, 48 p. (In Russian)
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research  data, traditional methods of
mathematical statistics are applied - the
arithmetic mean (X) and their standard deviations
(SD) are calculated.

Results

Results of the study of energy value of the
diet of athletes of different sports showed that the
resulting energy triathletes high sportsmanship
averaged 4967 + 1009 kcal, judo, members of the
national team of Kazakhstan — an average of 6845
+ 605 kcal, and volleyball on average 4033 + 456
kcal (Table 1). It should note that for 1 kg of body
weight, triathletes received on average 75.83 kcal,
judoists on average — 87.76 kcal, and volleyball
players — on average, only 51.64 kcal. Judoist
obtained energy significantly greater than the
recommended daily allowance. Evaluating the
provision of sportsmen one of the main nutrients
is protein; it should note that all of us studied
athletes received a sufficient amount of the
substance. If the intake of protein by triathlonists
and volleyball players was within the norm and
averaged 163.62 + 29.96 g and 162.2 + 48.2 g,
respectively, the number of consumed proteins by
judoists was significantly higher than the RDN
and was 281.75 * 45.89 g (3.61 kg / kg). Protein
calories in the diet of triathlonists of high
sportsmanship amounted to 13.18 + 2.97 % of
the total amount of energy received, in judoists
—16.5+ 2.5 %, in volleyball players — 16.07 + 3.8 %
(Table 1).

The amount of fat in the food ration
consumed by members of the national triathlon
team averaged 184.51 + 43.50 g, which is slightly
higher than the recommended daily rate, whereas
in judoists the amount of this component of the
diet was significantly higher than the RDA and
averaged 372.91 + 55.99 g. In the diet of
volleyball players, the amount of fat was within

http://en.vestnik.nspu.ru
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the RDN. The amount of fat per 1 kg. body weight
was as follows: y triathletes — 2.82 g / kg, in judo
—4.78 g/ kg, whereas the recommended norm for
them should be 1.5-2.6 g / kg. From the total
amount of energy produced in the body, the share
of fats in triathlonists is 33.4 + 4.02 %, in judoists
49.0 £ 4.20 %, for volleyball players 35.2 + 8.2
%. In nutrition of athletes important, not energy,
but fulfilling many important functions, the
substance is cholesterol. In the ration of athletes,
its quantity usually should not exceed 500 mg. In
our surveyed triathlonists and volleyball players,
the amount of this substance was slightly above
the norm and averaged 675.12 + 288.17 mg and
648.0 £ 250 mg, in judoists the amount of this
substance exceeded the RDN more than twice and
amounted to 1273.0 + 814 mg (Table 1).

The results of our study showed that in the
diet of the triathlonists studied, the total amount
of carbohydrates averaged 646.20 £ 172.11 g, in
judo — 542.81 + 42.55 g, in volleyball players —
472.04 £ 101.02 g, which is an average of 9.87,
6.96 and 6.04 g / kg, respectively. The
contribution to the total amount of energy
produced by triathletes was on the average 52.04
+ 4.9 %, in judoists — 57.88 + 2.99 %, and for
volleyball players — 47.09 + 8.56 %.

The average number of dietary fibers in
triathlonists and volleyball players was within the
norm (33.42 £5.53 g and 32.62 + 5.94 g), whereas
in judoists in food rations the amount of this
substance was much higher than the RDN and
amounted to an average of 95,07 + 13.82 g. They
also participate in the production of energy, but
their contribution to the total amount of energy in
our studied triathlonists is relatively small and
amounted to 1.34 + 0.22 %, for judoists — 2.8
0.5 %, for volleyball players — 1.64 £ 0.37 %
(Table 1).
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Table 1
Characteristics of the chemical composition and energy cost
of food rations for athletes in different sports (X + SD)
Food substances Triathletes Judoists Volleyball players Recommen
Total Ratio Total Ratio, Total Ratio, | ded daily
kg-* kg-* kg-* | allowance

Proteins, total g 163.62+29.96 | 250 | 281.75+45.89 | 3.61 162.20+48.2 | 2.08 | 96-176
Protein calories % 13.18 + 2.97 16.50 + 2.50 16.07 + 3.80 12-20
Proteins, animal, g 105.40 +24.13 | 1.61 | 151.00+49.43 | 1.94 99.84+1263 | 7.90 | 75-100
Proteins of animals to | ¢ 54 4 7 53.95 + 8.84 50.38 + 12.63 65
total proteins,%
Fats, g 184.51+4350 | 2.82 | 372.91+55.99 | 478 | 158.97+46.31 | 2.04 | 144-176
Fat calories,% 33.44 + 4,02 49.00 + 4.20 35.20 + 8.12 20-30
Vegetable fats, g 76.80+22.08 | 1.17 | 84.85+9.49 1.09 52.80 + 1854 | 0.67 48-58
Calories of vegetable 4252 £12.12 22.80 + 4.22 33.91 + 10.27 -
fats,%
(Sﬁtt‘gteg fatty acids 6574+2698 | 1.00 | 131.83+2821 | 169 | 63.88+24.65 | 0.82 -
Monounsaturated fatty
acids (MLSFA), g 62.68+21.23 | 096 | 9596+ 2153 1.23 54.77 +18.77 | 0.70 -
Polyunsaturated fatty
acids (PUFA). g 37.94+1258 | 058 | 50.28+6.03 0.64 25.41+955 | 0.33 -
mecrano of PUFA/ 0.65 +0.26 0.38 +0.08 0.40 +0.19 -
Cholesterol, mg 675.12+288.17 | 10.31 | 1273.00+814 | 16.32 | 648.00+250 | 8.30 | 300-600
Carbohydrates, g 646.20+172.11 | 9.87 | 542.81+4255 | 6.96 | 472.04+101.02 | 6.04 | 400-560
Carbohydrate 52.04 + 4.90 31.70 £ 2.90 47.00 + 8.56 60-65
calories,%
Mono-disaccharides, g | 352.21 +161.99 | 538 | 31357+22.29 | 4.02 | 14226 +27.60 | 1.82 -
Percentage of mono-di-
saccharides to all car- 52.90 £ 11.98 57.88 +2.99 30.50 £ 4.49 -
bohydrates, %
Dietary fiber, g 3342+553 | 051 | 95.07+13.82 1.22 32.62+£594 | 042 25-50
Calories of dietary 1344022 2.80 £ 0,50 164+037 -
fiber, %
Energy cost, keal 4967+1009 | 7583 | 68454605 | 87.76 | 4033+5461 | 51.64 | ° %%%‘4

Vitamins and minerals are involved in many
metabolic processes occurring in the body. The
main minerals are sodium, potassium, calcium,
phosphorus, magnesium, sulfur. It should be
noted that we studied athletes consumed
quantities of sodium, potassium, phosphorus and
magnesium  significantly  exceeded  the
recommended rate. The most significant excess of
RDN of these elements was noted in judoists, for
example, the amount of sodium averaged 12930 +
1004 mg, the amount of potassium — on average
15880 + 2774 mg, calcium — 4025 + 612 mg,

phosphorus — 6102 + 900 mg, iron — 32.46 + 6.7 mg
(Table 2). In triathlonists and volleyball players,
the amount of these minerals also exceeded the
RDN, but less than in judo. The amount of
mineral substances of copper, zinc, manganese,
selenium was within the limits of the norm or
insignificantly it exceeded in all sportsmen of the
sports we studied. The amount of iodine in the diet
of all study also exceeded the norm.

Our research has shown that all the investi-
gated athlete dietary vitamin deficiency was not
(Table 3), and some of them, such as vitamins A,
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D, B3, B5, B6, B12, H — higher than normal.
Comparatively  much  studied  volleyball
consumed vitamin C, in which the average
number of daily diet was investigated 86.45 +
32.05 mg, whereas diet in triathletes found 386.1
+ 43.5 mg, which is significantly higher than

http://en.vestnik.nspu.ru
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recommended norm. It should be noted that in the
diet of athletes we studied, representatives of
speed-power sport — judo, found significantly
higher than RDA amounts of vitamin E, is an
average of 44,65 £ 3,79 mg. A similar situation
found with the vitamin B2.

Table 2
The average amount of mineral substances in food rations of athletes
in different sports (X £ SD)
Minerals Triathletes Judoists Volleyball Re_zcommended
players daily allowance
Sodium, mg 10983 +3666 | 12930+ 1004 80891771 1 500-4 500
Potassium, mg 5515+ 818 15880+ 2774 5159 + 922 2 000-3 500
Calcium, mg 1064 +173 4025+ 612 918 + 224 800-1 200
Phosphorus, mg 2117 £ 320 6 102 £ 900 2013 +£422 800-1 200
Magnesium, mg 560 + 92 2905 + 515 478 +61.2 300-400
Iron, mg 23.96 + 6.82 32.46 +6.7 19.59 +2.31 10-15
Copper, mg 1.87 +£0.48 3.26 +2.45 2.49 +1.86 1,5-3,0
Zinc, mg 16.48 + 2.25 17.92 + 4.66 17.77 £ 3.29 10-15
Manganese, mg 13.62 + 9.69 7.18 £1.93 6.18 +1.30 5-10
Selenium, g 89.57 + 30.20 66.55 + 23.77 112.08 + 32.15 50-100
lodine, pug 503 + 232 400 + 41 358 + 89.8 100-200
Table 3
The average amount of mineral substances in food rations of athletes
in different sports (X £ SD)
Vitamins Triathletes Judoists Volleyball Rgcommended
players daily allowance

Vitamin A, ug 1106 £ 290 2649 +£1620 1663 + 563 700-900
Vitamin D, pg 2.72+£1.80 2.34+£1.01 2.90 + 1.09 1-5
Vitamin E, mg 18.30 £ 7.82 44,65 + 3.79 15.07 + 2.91 5-15
Vitamin B1, mg 1.81+0.41 2.58 +0.29 1.69 + 0.35 1.5-2.5
Vitamin B2, mg 2.16 £ 0.32 6.84 +1.28 217 +0.50 1.5-2.0
Vitamin B3, mg 30.91 +8.57 71.92+£9.44 20.75 + 15.86 10-18
Vitamin B6, mg 3.59+£0.48 3.26 £ 0.66 4.03 + 1.56 1.6-2.0
Vitamin B12, mg 549 +1.45 8.46 £ 6.23 8.85 + 7.56 2-3
Folate, pug 256.40% 37.60 210.8+31.2 | 286.11 + 43.07 300-400
Pantoic Acid B5 mg 7.73+1.29 7.49 +1.46 7.62+1.73 2-4
Biotin H, pg 49.74 + 8.82 59.41 £9.95 48.40 + 10.15 6-30
Vitamin C, mg 386.10 £43.50 | 192.6 +21.31 | 86.45 + 32.05 75-90
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Discussion

Athletes of different sports consumption of
energy should brought into line with its costs
during the training sessions. To satisfy the energy
needs of athletes, acting on long distances, often
need to eat constantly all day [21]. As many
authors point out, in 1/3 of the sportsmen of
different sports studied in the diet of their actual
nutrition, fats usually exceed the norm and are
36-45 %, whereas the recommended daily rate is
20-30 % [10; (Filaire et al., 2001; Finaud et al.,
2006; Papandreou et al., 2007)%:2" [21; 30; 35;
40; 41]. It should be noted that in the diet of
triathletes we studied the recommended amount
of fat daily rate slightly exceeded, but in judo this
excess was significant and exceeded the norm by
more than two times.

N. Boisseau at al. (2005)*2 indicates that the
athletes in the proportion of polyunsaturated acids
for 5-10 % of the energy produced, while in our
study the representatives of judo at a fraction of
the substance is necessary 13,5 % of the energy
produced.

In the modern diet of athletes, one of the
basic requirements in their diet is the optimal
supply of carbohydrates. It proved that a sufficient
amount of carbohydrates has a positive effect on
performance, helps to alleviate fatigue
(Jeukendrup et al., 2010)2. It should note that in
our surveyed athletes the amount of carbohydrates
did not correspond to the RDN. According to L.
Burke et al. (2011) [23], S. Phillips, L. van Loon
(2011) [24] the recommended norm of
carbohydrates should be 60-70 % of the total

% Zimberg 1. Crispim C., Juzwiak C. et al. Nutritional
intake during a simulated adventure race. International
Journal of Sports Nutrition and Exercise Metabolism,
2008, vol. 18, pp. 152-168.

27 Clarys P., Ramon K., Hagman F., Deriemaeker P.,
Zinzen E. Influence of weight reduction on physical
performance capacity in judokas. Journal of Combat
Sports and Martial Arts, 2010, vol. 12, pp. 71-76.
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amount of energy received from food, whereas in
our study triatlonists the total amount of energy
obtained from carbohydrates, averaged 52.04 %,
volleyball players — 47.09 %, and in judo — only
31.70 %. J. Nogueira, H. DaKosta (2004) [25]
surveyed nutrition of 38 Brazilian triathletes for
24 hours using a questionnaire survey and found
that men weighing an average of 71.2 kg per 1 kg
of body weight consumed 7.3 g of carbohydrates,
2,0 g of proteins and 1.6 g of fat, and women
weighing an average of 55.8 kg - 5.9, 1.6 and 1.3
g, respectively. At the same time, the authors
noticed that the amount of food and intake of
certain groups of food was inadequate, which led
to an inadequate intake of carbohydrates and
some microelements. The literature presented
data indicate that more than half of the studied
representatives of sports of biathlon as there is a
lack of carbohydrates in the diet [26-28]%%°.
Summarizing the data on the actual nutrition of
athletes of various sports, you can see that among
them there are more jobs, where it is noted that to
increase aerobic capacity, athletes consume more
carbohydrates, their meals are more appropriate
for RDNSs, while representatives of game sports,
different types of wrestling — does not match [29].

In the diet, we studied athletes found
significantly RDN exceeding the amount of
sodium, potassium, calcium, phosphorus. Such a
large amount of sodium can have a toxic effect on
the athletes' body [20; 30-32]. In sports activities,
an important trace element is iron. Athletes more
often manifest iron deficiency in endurance
sports; it has an ergolic effect on athletic

% Rossi L., Goya R., Matayoshi M., Pereira C., Bernardo
da Silva J. Nutritional evaluation of taekwondo athletes.
Brazilian Journal of Biochemistry, 2009, vol. 3, no. 2,
pp. 159-166.

2 Fleming S., Costarelli V. Nutrient intake and body
composition in relation to making weight in young male
taekwondo players. Nutrition and Food Science, 2007,
vol. 37, no. 5, pp. 358-366.
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performance [33]. Among our study of iron
deficiency athletes noted.

Vitamins are involved in many biochemical
reactions occurring in the body, but also in
reactions associated with exercise and physical
activity. Literature data research carried out in
recent years show that the food of athletes often
manifested a lack of vitamins A, D, folate, at least
— of vitamins B6, C [34-36].

Our research has shown that for many of the
vitamins in our surveyed athletes there was an
excess of RDN. Noteworthy large amounts of
vitamins A, E, B3, B6, B12, B5, C. However,
according to E. Van der Beck, (1991) [37],
athletes with food should receive more vitamins,
2-3 times higher than the recommended level for
non-athletes. However, other authors® believe
that consumption of vitamins should balance,
since too much consumption of some of them
increases the need for other vitamins.
Dissatisfaction with this requirement may lead to
vitamin deficiency. However, many authors
suggest that increasing the amount of one of the
vitamins listed above is necessary, since this
increases the efficiency of the organism.
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Conclusions

1. The actual nutrition of the athletes of
high sportsmanship studied satisfies
physiological needs in food and biologically
active substances.

2. We investigated the athletes in the
middle of food rations basic nutrients are not
sufficiently balanced. Part of the energy cost
coming from fats is overestimated and makes up
33.44 % on average for triathletes, 49.00 % for
judoists, 35.20 % for volleyball players, while
part of the energy produced from carbohydrates is
understated, and for judoists is only 31.70 %,
which does not correspond to the recommended
daily rate.

3. In food rations, there is no shortage of
vitamins and minerals. The number of such
elements as sodium, potassium, calcium,
phosphorus, magnesium, iron, iodine
significantly higher than recommended rates. The
content of vitamins A, B3, B6, B12, H and C also
significantly exceed the recommended daily
allowance. Literature sources believe that athletes
performing high physical activity require an
increased amount of vitamins and minerals, but
there is no evidence that an increase is necessary.
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