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Apstrakt: Sa ciljem da se utvrdi razlika metabolicko-
energetskih potencijala fudbalera kadetskog uz-
rasta razliCitih stepena takmicenja, sprovedeno je
istrazivanje na uzorku od Sezdeset fudbalera sta-
rosti 14 do 16 godina. Uzorak ispitanika je podeljen
na slede¢e subuzorke: igraci fudbalske reprezent-
acije Srbije (n=20), igraci kvalitetne lige Vojvodine
(n=21) i igrac¢i podru¢nog ranga takmicenja (n=19).
Odredivanje koncentracije laktata u krvi vrSeno je
uzimanjem kapilarne krvi iz prsta u tri faze Kupero-
vog testa: koncentracija laktata u miru merena je pre
pocetka optereéenja-testa, koncentracija laktata u
opterecenju merena je jedan minut po zavrSetku testa
i koncentracija laktata u oporavku merena je u dese-
toj minuti oporavka. Rezultati istrazivanja ukazuju
na postojanje statisticki znacajnih razlika navedenih
grupa u odnosu na analizirane metabolicko-energetske
vrednosti fudbalera.

Kljuéne re¢i: fudbaleri, laktati, kadeti, metabolicko-
energetski procesi

Uvob

Fudbal karakteriSe kombinacija kratkotrajnih ak-
tivnosti visokog intenziteta i dugotrajnih aktivnosti sred-
njeg 1 niskog intenziteta. Tokom utakmice, posmatrajuci
bioenergetske procese stvaranja energije, organizam fud-
balera ukljucuje sve izvore energije. Od izuzetnog zna-
caja je da organizam fudbalera ne zapadne u energetsku
krizu. Samo pravilan trenazni rad baziran na formiranim
individualnim zonama rada omogucuje maksimalno
iskoris¢enje energetskih potencijala fudbalera (Higgins
1 sar. 2009).

Profesionalni fudbaler mora posedovati visok ae-
robni kapacitet i istovremeno, za fudbal specifi¢an ana-
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Abstract: In order to determine the difference in metabolic-
energy potential in U16 football players (cadet age) at dif-
ferent levels of competition, a survey was conducted on a
sample of sixty players aged 14 to 16. The sample of re-
spondents is divided into the following subsamples: players
of Serbian national football team (n=20), players from high-
quality league of Vojvodina (n=21) and the players from the
regional competition levels (n=19). The lactate blood level
was determined by testing capillary blood from the finger
during three stages of Cooper test: the concentration of lac-
tate in the standstill stage was measured before the start of
the test — before the load; the concentration of lactate during
the load stage was measured one minute after completion
of the test; and the concentration of lactate in the recovery
stage was measured in the tenth minute of recovery. The
survey results indicate a statistically significant difference
between the said groups of players in relation to the ana-
lyzed metabolic-energy parameters of the players.
Keywords: football players, lactates, cadets (U16 age),
metabolic-energy processes

INTRODUCTION

The football is characterized by a combination of
short-term high-intensity activities and long-term medium
and low intensity activities. During the game, regarding the
bioenergetic processes of generation of energy, the body of
a football player activates all energy sources. It is of utmost
importance that the body of the player does not fall into an
energy crisis. Only proper training process based on defined
individual work zones allows maximum utilization of en-
ergy resources of the player (Higgins et al. 2009).

A professional football player must have a high aer-
obic capacity and at the same time, the football-specific
anaerobic capacity (Ekblom, 1986). During the game the
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erobni kapacitet (Ekblom, 1986). Tokom utakmice igrac¢
cesto prede u razli¢itom tempu tréanja distancu od devet
do dvanaest kilometara (Jeffreys, 2008; Burgess i sar.,
2006; Mohr i sar., 2003; Bangsbo, 2003; Ohashi i sar.,
1988). Snaga, izdrzljivost i brzina kao spoljasnje mani-
festacije energetsko-metaboli¢kih procesa su presudne
motoricke sposobnosti u uspesnosti fudbalske igre, ali se
ni jedna od njih ne ispoljava samostalno, ve¢ u medu-
sobnoj kombinaciji. Ovakav vid sportskog optereéenja je
produkt specificne meduzavisnosti koja postoji izmedu
metabolickih i kardiorespiratornih parametara.

Promena nivoa metabolita u krvi, odnosno proces
stvaranja i eliminacije iz organizma, u direktnoj je za-
visnosti od trajanja rada, intenziteta, i stanja treniranosti
fudbalera. Sistematskim pracenjem promena laktata u
krvi tokom razli¢itih optere¢enja mogu se precizno for-
mirati zone rada i dobiti pouzdani podaci o stanju treni-
ranosti sportiste.

Glavni cilj ovog istrazivanja je utvrdivanje razlika
izmedu fudbalera razlicitih nivoa takmicenja u odnosu na
stepen adaptacije na laktate, kao i na brzinu eliminacije
istih iz organizma, odnosno odredivanje vremena opo-
ravka sportiste.

METOD RADA

Uzorak ispitanika

Uzorak ispitanika u istrazivanju obuhvata decake
starosti od 14 do 16 godina. Po fudbalskoj kategorizaciji
ovaj uzrast spada u kadete. Prvi subuzorak ¢ini dvadeset
selektovanih igraca fudbalske reprezentacije Srbije. Dru-
gi subuzorak ¢ini dvadeset i jedan igra¢ F.K ,, Spartak“iz
Subotice koji se takmie u okviru kvalitetne lige Voj-
vodine. Tre¢i subuzorak €ini devetnaest fudbalera F.K.
»Backa“ iz Subotice i F.K. ,,Radnicki“ iz Bajmoka koji
se takmice u podru¢nom rangu. Kriterijum za izbor ispi-
tanika pored hronoloske starosti je: da je ispitanik osoba
muskog pola; da je zdravstveno sposobna za bavljenje
sportom-fudbalom i da je bez ikakvih morfoloskih i mo-
torickih aberacija.

Postupci istraZivanja

Za potrebe istrazivanja primenjen je Kuperov test,
koji predstavlja najpoznatiji terenski test za indirektno
odredivanje VO,  Test je odraden na atletskoj stazi
dugoj 400 m, i obelezenoj na svakih 50 i 10 metara,
radi lakSeg ocCitavanja rezultata. Zadatak fudbalera je
bio da prede sto duzu deonicu tréanjem za 12 minuta.
Pre pocetka testa sprovedeno je zagrevanje u trajanju
od 15 minuta. Jednu grupu cinilo je osam ispitanika,

player often goes a running distance of nine to twelve kilo-
meters with a different running pace (Jeffreys, 2008; Bur-
gess et al., 2006; Mohr et al., 2003; Bangsbo, 2003; Ohashi
etal., 1988). Strength, endurance and speed as the external
manifestation of the energy-metabolic processes represent
essential motor skills for the success during the football
game, but none of them manifests itself individually, but
in combination with each other. This kind of sport load
is the product of the specific interdependence that exists
between the metabolic and cardiorespiratory parameters.

Changes in levels of metabolites in the blood, i.e.
the process of their creation and elimination from the
body, is directly depending on the duration of training,
intensity and fitness status of a player. Systematic moni-
toring of changes in lactate levels at different loads can
be used for precise definition of zones of work and ob-
taining reliable data on the state of fitness of the athlete.

The main objective of this research is to determine the
differences between the players from different levels of com-
petition in relation to the degree of adaptation to lactates, as
well as to the rate of elimination of the same from the body,
i.e. to determine the time needed by athlete to recover.

METHOD

The sample of respondents

The sample in the study includes boys aged 14 to 16.
According to the football classification this age group is
categorized as cadets (U16 age). The first sub-sample is
made of twenty selected players of the national football
team of Serbia. The second subsample comprises twenty-
one players of the FC “Spartak” from Subotica who com-
pete within the high-quality league of Vojvodina. The third
subsample included nineteen players of FC “Backa” from
Subotica and FC “Radnicki” from Bajmok who compete
in the regional level of competition. In addition to chrono-
logical age, criteria for the selection of respondents were:
the respondents were males; the respondents were medi-
cally fit for engaging in sports-football and the respon-
dents had no morphological and motor abnormalities.

Research methods

For the purpose of this research Cooper test was applied,
which is the most known field test for the indirect determi-
nation of VO, . The test was conducted on the 400 m long
track, marked at every 50 and 10 meters, for easy reading of
the results. The players were asked to cross as long as possible
distance by running 12 minutes. Before starting the test a 15
minutes warm-up was conducted. One group consisted of eight
respondents, the start was individual, and the time difference
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start je bio pojedinacan, a razlika izmedu starta dva is-
pitanika iznosila je 1 min. Nakon testa ispitanik je na-
stavljao hodom do zapisnic¢kog stola da bi se izvrSilo
merenje laktata. Za odredivanje laktata u krvi kori§¢en
je elektronski laktat analizator marke “Accusport” fir-
me Boehringer Manheim. Aparat registruje vrednosti
laktata u opsegu od 0,7 mmol/l do 27 mmol/l, a vreme
potrebno za merenje iznosi oko 60 sekundi. Metaboli¢-
ka merenja obavljana su u prepodnevnim casovima, u
terenskim uslovima i svi fudbaleri su bili upoznati sa
procedurom merenja. Odredivanje koncentracije lakta-
ta u krvi vrSeno je uzimanjem uzoraka kapilarne krvi
sportista iz prsta. Ispitanik je prilikom merenja bio u se-
de¢em polozaju sa podignutom rukom iznad nivoa srca,
a sa ciljem smanjenja venske primese koja je u jagodici
prstaiinace jace izrazena. Pre poCetka merenja na jago-
dicu prsta utrljana je mala koli¢ina finalgon masti da bi
se osigurala hiperemija i sprec¢ila koagulacija krvi. Za
uzorak se uzimala krupna kap krvi koja se nanosila na
reagentnu traku u tri faze testiranja.

Uzorak varijabli

Za procenu metabolicko-energetskih potencijala
fudbalera u ovom istrazivanju primenjene su sledece va-
rijable: koncentracija laktata u miru (mmol/l) - merena
je pre pocetka optere¢enja, odnosno Cooper-ovog testa,
koncentracija laktata u optere¢enju - merena je 1 minut
po zavrsetku opterecenja i koncentracija laktata u opo-
ravku - merena je u desetoj minuti oporavka. Celu pro-
ceduru merenja vrsio je isti merilac, istim instrumentom
i istom tehnikom merenja.

Statisticka analiza

Za analizu osnovnih statistickih podataka i distribu-
cije rezultata u ovom radu su prikazani: srednja vrednost,
standardna devijacija, minimum i maksimum svih vred-
nosti, koeficijent varijacije, interval poverenja, mere asi-
metrije Skjunis, mere spoljostenosti Kurtozis i vrednost
testa Kolmogorov-Smirnov. Za utvrdivanje razlika izme-
du grupa primenjeni su multivarijatni postupci MANO-
VA i diskriminativna analiza. Od univarijatnih postupaka
primenjeni su ANOVA i t-test za male nezavisne uzorke.
Izracunavanjem koeficijenta diskriminacije izdvajaju se
obelezja koja odreduju specificnost subuzoraka i obelez-
jakoje je potrebno iskljuciti iz dalje obrade, odnosno vrsi
se redukcija posmatranog prostora.

REZULTATI 1 RASPRAVA
Procena metabolicko-energetskih potencijala ura-
dena je na osnovu merenja nivoa laktata u tri faze testira-

between the start of two successive respondents was 1 min.
After the test, respondents were asked to keep walking to the
scorer’s table for measurement of lactate blood level. Electron-
ic lactate analyzer of brand “Accusport” produced by the com-
pany Boehringer Manheim was used to determine the lactate
blood level. The apparatus registers lactate values in the range
from 0.7 mmol/l to 27 mmol/], and the time required for mea-
surement is around 60 seconds. Metabolic measurements were
performed in the morning, on field and all the players were fa-
miliar with the measurement procedure. Determination of the
lactate blood level was carried out by sampling capillary blood
from the finger of these athletes. Respondents were seated
during measurement with their arms raised above heart level,
in order to reduce venous admixture which is normally more
pronounced at the tips of the fingers. Before the measurement
a small amount of finalgon ointment was rubbed on player’s
finger to ensure hyperemia and prevent blood coagulation. A
large drop of blood was taken for a sample, and then applied on
reagent-grade strip in three phases of testing.

The sample of variables

To assess metabolic-energy potential in football players
in this study, the following variables were used: the concentra-
tion of lactate in standstill position (mmol/l) - measured before
the physical load, i.e. Cooper test, the concentration of lactate
during the physical load - measured 1 minute after the end of
the test and the concentration of lactate during the recovery -
measured in the tenth minute of recovery. The entire measure-
ment procedure was performed by the same measurer, with the
same instrument and the same technique of measurement.

Statistical analysis

For the analysis of basic statistics and distribution of
results in this paper the following parameters are shown:
the mean, standard deviation, minimum and maximum of
all values, the coefficient of variation, confidence intervals,
skewness as measure of asymmetry, kurtosis as measure of
tailedness and the value of Kolmogorov-Smirnov test. To
determine differences between groups, multivariate methods
MANOVA and discriminant analysis were applied. Regard-
ing univariate methods, ANOVA and t-test for small indepen-
dent samples were applied. By calculating the coefficient of
discrimination we were able to determine the characteristics
that describe the specificity of the subsamples and character-
istics that need to be excluded from further processing, that is
performed by reduction of the observed area.

RESULTS AND DISCUSSION
Assessment of the metabolic-energy potential was
performed on the basis of measuring the level of lactate in
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nja. Pre pocetka Kuperovog testa mereni su laktati u miru
(LAKTMI), neposredno po zavrSetku testa, odnosno u
prvom minutu oporavka mereni su laktati u optere¢enju
(LAKOPT) i na kraju u desetom minutu mereni su laktati
u oporavku (LAKOPO).

Tabela 1. Osnovni statisticki parametri metabolicko-energet-
skih potencijala fudbalera u odnosu na stepen takmicenja

three stages of testing. Lactates levels were measured before
the start of the Cooper test, in standstill position (LAKTMI),
under load immediately after the completion of the test, i.e.
in the first minute of the recovery (LAKOPT) and finally in
the tenth minute of the recovery (LAKOPO).

Table 1. Basic statistical parameters of metabolic-energy po-
tential in football players in relation to the level of competition

igraci reprezentacije / National team players

Mean St. dev Min Max. C. Var. Interval Sk Ku K-S
LAKTMI 2.56 69 1.4 4.3 27.07 223 2.88 .60 .09 787
LAKOPT 12.33 1.59 10.0 15.5 12.87 11.59 13.07 49 -67 873
LAKOPO 8.47 2.25 48 126 26.58 741 9.52 24 -1.07 892
igraci kvalitetne lige Vojvodine / players from high-quality league of Vojvodina
LAKTMI 2.11 .79 1.2 39 37.67 1.74 247 74 -44 .586
LAKOPT 12.29 2.71 5.7 16.6 22.05 11.05 13.52 -53 -.00 1.000
LAKOPO 9.64 2.83 6.0 16.1 29.34 8.35 10.93 .70 -58 .330
igraci podruénog ranga / players from regional competition level
LAKTMI 234 51 14 31 21.88 2.10 259 -19 -1.08 651
LAKOPT 10.81 327 3.0 16.2 30.26 9.23 12.39 -.54 14 1.000
LAKOPO 8.32 273 3.1 1.8 32.81 7.00 9.63 -.66 -89 .983

Legenda: Mean- aritmeticka sredina, St.dev.-standardna
devijacija; Min.-minimalni rezultat; Max.-maksimalni rezul-
tat; C.Var.-koeficijent varijacije; Interval- interval poverenja;
Sk.-simetricnost krive raspodele rezultata; Ku.-spljostenost

krive raspodele rezultata; K-S —Kolmogorov-Smirnov test

normalnosti krivulje distribucije.

Pregledom varijacione Sirine u svim posmatranim
varijablama (tabela 1) moze se konstatovati da se rezul-
tati tj. vrednosti nalaze u oc¢ekivanom rasponu, kao i da
se distribucija vrednosti kre¢e u okviru normalne ras-
podele (K-S). Medutim, izrazito odstupanje od srednjih
vrednosti, na §ta ukazuje koeficijent varijacije, postoji
kod svih varijabli, izuzev laktata u opterec¢enju (12,87
mmol/l) kod igraca reprezentacije. Ove vrednosti navo-
de na ¢injenicu da su grupe prili¢no heterogene u odnosu
na analizirane metabolicko-energetske vrednosti fudba-
lera. Vrednosti skjunisa (sk) ukazuju na to da nema izra-
zene asimetrije, pa se moze konstatovati da se nalaze u
granicama dozvoljenih odstupanja. Negativne vrednosti
kurtozisa (ku) ukazuju na to da je kriva spljoStena i da
je prisutna veca rasplinutost rezultata kod igraca repre-
zentacije, za vrednost laktata u oporavku (LAKOPO) i
kod igraca podru¢nog ranga, za vrednost laktata u miru
(LAKTMI). Srednje vrednosti laktata merenih u miru
se kre¢u u opsegu od 2,11 do 2,56 mmol/l, laktata u

Legend: Mean- arithmetic mean, St.dev.-standard deviation,
Min.-minimum result; Max.-maximum result; C.Var.-coeffi-
cient of variation; Interval- confidence interval; Sk.-symmetry
of the results distribution curve; Ku.-flatness (tailedness) of
the results distribution curve, K-S —Kolmogorov-Smirnov test
of distribution curve normality.

By examining the variation width in all observed
variables (Table 1) it can be concluded that the results,
i.e. values, fall within the expected range, and that the
distribution of values is within the normal distribution
ranges (K-S). However, a marked deviation from the
mean values, as indicated by the coefficient of varia-
tion, is observed in all variables, except for lactates level
under load (12.87 mmol/l) in the national team players.
These values indicate the fact that the groups were quite
heterogeneous with respect to the analyzed metabolic-
energy values in football players. Skewness values (sk)
indicate that there is no marked asymmetry, so it can
be concluded that they are within the permissible toler-
ances. Negative values of kurtosis (ku) indicate that the
curve is flattened and that there is a greater lengthiness
of results in national team players regarding the level of
lactates in the recovery stage (LAKOPO), and regional
competition level players regarding the level of lactates
in standstill position (LAKTMI). Mean values of lactates
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opterecenju od 10,81 do 12,33 mmol/l i laktata u opo-
ravku od 8,32 do 9,64 mmol/l. Navedene srednje vred-
nosti ukazuju na to da je razlika najmanja kod laktata
merenih u miru i da je verovatno statisticki neznacajna,
dok se u druge dve vrednosti mogu ocekivati znacajne
razlike. Takode, razlika izmedu vrednosti laktata izme-
rene neposredno posle optere¢enja i u desetom minutu
oporavka je najveca kod igraca reprezentacije i iznosi
3,86 mmol/l.

Smatra se (Sudarov i sar., 2000.) da su vrednosti
rane faze oporavka dobre ako u desetom minutu nakon
opterecenja dobijene vrednosti laktata budu za 1,5 do
2,0 mmol/l manje od vrednosti izmerenih neposredno
posle testa (maksimalna vrednost). Takode, visoka kon-
centracija laktata uz brzu ranu fazu oporavka, ukazuje
na to da fudbaler dobro podnosi optere¢enje visokog
intenziteta.

Rezultati multivarijatne analize varijanse (p = .066)
i diskriminativne analize (p =.075), prikazane u tabeli 2,
ukazuju na postojanje statisticki znacajne razlike grupa
podeljenih prema stepenu takmicenja u odnosu na anali-
zirane metabolicko-energetske vrednosti fudbalera.

Tabela 2. Znacajnost razlike metabolicko-energetskih poten-
cijala fudbalera u odnosu na stepen takmicenja

measured in standstill position range from 2.11 to 2.56
mmol/l, under the load from 10.81 to 12.33 mmol/l, and
during the recovery from 8.32 to 9.64 mmol/l. Mentioned
mean values indicate that the difference is smallest for
lactates measured in standstill position and they are prob-
ably statistically insignificant, while for other two values
significant differences are expected. Also, the difference
between the lactate levels measured immediately after
the load, and in the tenth minute of recovery is greatest
in the national team players and amounts 3.86 mmol/l.

It is believed (Sudarov et al., 2000) that the values
in the early stage of recovery are good if in the tenth min-
ute after the load lactate values are 1.5 to 2.0 mmol/I less
than the values measured directly after the test (maxi-
mum value). Also, high concentrations of lactate, fol-
lowed by fast early phase of recovery, indicate that the
player tolerates high intensity load very well.

The results of multivariate analysis of variance (p =
.066) and discriminant analysis (p = .075), shown in Table
2, indicate the existence of statistically significant differ-
ences between the groups divided according to the level of
competition in relation to the analyzed metabolic-energy
values in football players.

Table 2. Significance of differences between metabolic-energy
potential in football players in relation to the level of competition

n F P
MANOVA 3 2.046 .066
Discri. Analysis 3 1.977 075

Legenda: n-broj varijabli, F- vrednost F-testa za testiranje
znacajnosti razlika aritmetickih sredina; p- koeficijent znacaj-
nosti razlika aritmetickih sredina; Discri. Analysis -diskrimi-
nativna analiza.

Analiza koeficijenta diskriminacije (tabela 3),
ukazuje na to da su najveci uticaj diskriminaciji izme-
du razlicitih stepena takmicenja fudbalera u odnosu na
procenu metaboli¢ko-energetskih potencijala imali lak-
tati u opterecenju (LAKOPT .096), dok je razlika ma-
nja kod laktata u oporavku (LAKOPO .067) i laktata u
miru (LAKTMI .055). Univarijatnom metodom (p>.1)
nije uoc¢ena znacajna razlika grupa u posmatranim vred-
nostima.

Legend: n-number of variables, F- values of F-test used for
testing the significance of differences between arithmetic
means, p- coefficient of significance of differences between
arithmetic means, Discriminative analysis - discriminant
analysis.

The analysis of the coefficient of discrimination (Table
3) indicates that the greatest impact on discrimination be-
tween different levels of competition of football players in
relation to the assessment of metabolic-energy potential, was
exerted by lactates under load (LAKOPT .096), while the dif-
ference is smaller for lactates during the recovery (LAKOPO.
067) and lactates in standstill position (LAKTMI .055). Uni-
variate method (p>.1) did not reveal any significant differ-
ences between the groups for observed values.
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Tabela 3. Znacajnost razlike i koeficijent diskriminacije po
pojedinim obelezjima metabolicko-energetskih potencijala
fudbalera u odnosu na stepen takmicenja

Table 3. Significance of differences and the coefficient of dis-
crimination by individual features of metabolic-energy poten-
tial in football players in relation to the level of competition

ANOVA F P K. dis.
LAKTMI 2.247 115 LAKOPT .096
LAKOPT 2.143 A27 LAKOPO .067
LAKOPO 1.575 216 LAKTMI .055

Legenda: F- vrednost F-testa za testiranje znacajnosti razlika
aritmetickih sredina, p- koeficijent znacajnosti razlika aritme-
tickih sredina; K.dis.- koeficijent diskriminacije.

Na osnovu dosada$njih razmatranja, analizom ho-
mogenosti, mogu se izvesti karakteristike svake grupe i
broj unutar grupe. Doprinos karakteristikama fudbalera
unutar grupa odreden je stepenom diskriminacije, pocev
od najvece razlike: laktati u optere¢enju, laktati u opo-
ravku i laktati u miru.

Tabela 4. Homogenost fudbalera razlicitog stepena takmice-
nja u odnosu na procenu metabolicko-energetskih potencijala

Legend: F- values of F-test used for testing the significance
of differences between arithmetic means, p- coefficient of
significance of differences between arithmetic means, K.dis.-
coefficient of discrimination.

Based on the previous considerations, by using the
analysis of homogeneity, characteristics of each group and
the number within the group can be derived. Contribution
to the characteristics of football players within the groups
is determined by the level of discrimination, starting with
the biggest difference: lactates under load, lactates during
recovery and lactates in standstill position.

Table 4. Homogeneity of football players from different levels of com-
petition in relation to the assessment of metabolic-energy potential

m/n %
igraci reprezentacije / national team players 13/20 65.00
igraci kvalitetne lige Vojvodine / players from high-quality league of Vojvodina 14121 66.67
igra¢i podru¢nog ranga / players from regional competition level 10/19 52.63

Legenda: m-broj igraca koji poseduje karakteristike grupe;
n- broj igraca u grupi; %- procenat igraca koji poseduje ka-
rakteristike grupe.

Definisane karakteristike igraca reprezentacije ima
13 od 20 fudbalera, homogenost je 65.0% (veca), §to
znaci da 7 fudbalera ima druge karakteristike, a ne ka-
rakteristike svoje grupe. Definisane karakteristike igraca
kvalitetne lige Vojvodine ima 14 od 21 fudbalera, homo-
genost je 66.7% (veca) jer 7 fudbalera ima druge karakte-
ristike. Definisane karakteristike igraca podrucnog ranga
ima 10 od 19 fudbalera, homogenost je 52.6% (manja)
jer 9 fudbalera ima druge karakteristike (tabela 4).

Veca homogenost prve dve grupe verovatno je po-
sledica bolje selekcije, za razliku od najnizeg stepena
igraca gde selekcija ne postoji i gde za ekipu igraju sva
deca koja treniraju u klubu. Na kraju potrebno je napo-
menuti da su veée vrednosti koncentracije laktata dobi-
jene u ovom istrazivanju posledica maksimalnog opte-
re¢enja na testu. Tokom utakmice, igraci gotovo nikada
ne dolaze u stanje totalne iscrpljenosti §to rezultira ni-
zim vrednostima laktata. Potvrdu ovim vrednostima daje
istrazivanje na devet danskih fudbalera (Krustrup i sar.,

Legend: m- number of players who possess the characteristics
of the group; n- number of players in the group; %- percentage
of players who possess the characteristics of the group.

Defined characteristics of a national team player
were observed in 13 out of 20 players, homogeneity is
65.0% (higher), which means that seven players have
other characteristics, and not characteristics of their
group. Defined characteristics of players from high-qu-
ality league of Vojvodina were observed in 14 out of 21
players, homogeneity is 66.7% (higher) as 7 players have
other characteristics. Defined characteristics of players
from the regional competition level were observed in 10
out of 19 players, homogeneity is 52.6% (lower) because
9 players have other characteristics (Table 4).

Greater homogeneity of the first two groups is proba-
bly due to better selection, as opposed to the lowest level
of competition where there is no player selection and whe-
re all children who train at the club also play for the club.
Finally, it should be noted that the higher values of blood
lactate concentration obtained in this study are the result
of the maximum load during the test. During the game, the
players almost never come into a state of total exhaustion
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2006) kojima je uzorak krvi uziman tokom odigravanja
prijateljskog meca: pre utakmice, posle 5, 15 1 45 min.
svakog poluvremena, 15 min. posle utakmice i u miro-
vanju. Tokom mirovanja vrednosti laktata su bile 0,9+0,2
mmol, posle 5 min. igre 6,7+0,9 mmol, posle 15 min.
prvog perioda 7,9+0,7 1 nakon prvog i drugog poluvre-
mena 6,0+0,4 i 5,0+0,4 mmol. Reilly (1997) u svojim
istrazivanjima dobija Siri raspon vrednosi, i tvrdi da vr-
hunski fudbaleri tokom igre imaju od 150 do 200 kratkih
intenzivnih akcija, tokom kojih se vrednosti laktata krecu
u opsegu od 2 do 14 mmol/l, Sto ukazuje na to da je u
velikom procentu utakmice prisutno obnavljanje energije
u anaerobnim uslovima.

ZAKLIUCAK

Vrednosti laktata selektovanih igraca reprezentaci-
je merene neposredno posle optere¢enja ukazuju na to
da oni imaju najvecu vrednost koja iznosi 12,33 mmol/I.
Naveden rezultat upucuje na konstataciju da igraci repre-
zentacije imaju vecu toleranciju na laktate i da mogu da
podnesu vece koncentracije istih u organizmu. Igraéi po-
dru¢nog ranga imaju najmanju vrednost laktata merenih
u oporavku (8,32 mmol/l), za razliku od igraca kvalitetne
lige ( 9,64 mmol/l) i igraca reprezentacije (8,47 mmol/l).
Medutim, iako igraci reprezentacije nemaju najmanju
vrednost laktata u oporavku, imaju najvecu razliku izme-
du laktata merenih neposredno po zavrSetku testa i u de-
setom minutu oporavka (rana faza oporavka).Navedena
razlika kod igraca reprezentacije iznosi 3,86 mmol/l, kod
igraca kvalitetne lige 2,65 mmol/l i kod igraca podru¢nog
ranga 2,49 mmol/l.

Vrednosti laktata igraca reprezentacije ukazuju
na njihovu sposobnost za optere¢enje u formi brzinsko
sprinterske i1 brzinsko distancione izdrZljivosti koja je u
najvecoj meri prisutna u fudbalskoj igri.

Rezultati ovog istrazivanja ukazuju na znacaj anae-
robnog laktatnog procesa stvaranja energije u uspesnosti
fudbalske igre posmatran kroz razli¢it takmicarski nivo.
Igra¢ tokom utakmice veliki deo igre provodi u rezimu
preko 4 mmol/l, odnosno u anaerobnim uslovima obez-
beduje energiju potrebnu za rad.

Izjava autora
Autori pridonijeli jednako.

Konflikt interesa
Mi izjavljujemo da nemamo konflikt interesa.

resulting in lower values of lactates. Confirmation of the-
se values gives the research on nine Danish players (Kru-
strup et al., 2006) where a blood sample was taken during
the friendly match: before the game, after 5, 15 and 45
min. during each half, 15 min. after the game and in stan-
dstill position. During the standstill position the values of
lactate levels were 0.9+0.2 mmol, after 5 min. of the game
6.7+0.9 mmol, after 15 min. of the first period 7.9 = 0.7
and after the first and second half of 6.0+0.4 and 5.0+0.4
mmol. Reilly (1997) in his research gains a wider range of
values, and claims that top players during the game have
from 150 to 200 short intensive actions, during which the
lactate values range from 2 to 14 mmol/l, which indicates
that during the great part of the game there is a process of
energy recovery in anaerobic conditions.

CoNCLUSION

The values of lactates in selected national team
players measured immediately after the load point to the
fact that they have the highest value, which amounts to
12.33 mmol/l. This result indicates the conclusion that
national team players have a higher tolerance to lactate,
and can tolerate a higher concentration of the same in the
body. Players from the regional competition level have
the lowest level of lactate measured during the recovery
(8.32 mmol/l), unlike high-quality league players (9.64
mmol/l) and the national team players (8.47 mmol/l).
However, although the national team players have the
least amount of lactates during the recovery, they also
exert the greatest difference between the lactates level
measured immediately after the test and in the tenth mi-
nute of recovery (early recovery phase). The said diffe-
rence in national team players amounts to 3.86 mmol/l, in
high-quality league players 2.65 mmol/l, and in regional
competition level players 2.49 mmol/l.

The values of lactate in national team players indi-
cate that they are able to engage in high-load activities in
the form of speed-sprint and speed-distance endurance
which are largely present in a football game.

The results of this study indicate the importance of
anaerobic lactate process of creating energy in the per-
formance of the football game at different competitive
levels. During the game the player spends a big part of
it with lactate levels higher than 4 mmol/l, which means
that the player generates energy in anaerobic conditions.
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