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ABSTRACT

Research background and hypothesis. These days many athletes of combat sports prior contest practice unsafe
hipocaloric diets. Hypothetically the content of macronutrient and micronutrient composition of wrestlers’ food
rations must be corrected individually during the time of bodyweight loss and after weigh control.

Research aim of the present study was to examine the effects of bodyweight reduction on athletes’ body weight
(BW), lean body mass (LBM), body fat (BF), body fluid (BFL), body protein (BP) and minerals.

Research methods. Wrestlers (n = 10) were measured before, at the end (before weight control) rapid bodyweight
reduction and 2 days after contest. Food records were analyzed and macronutrient and micronutrient contributions
from meals were assessed. The measures of body mass components were taken using BIA tetra-polar electrodes.

Research results. Analysis of wrestlers 4-day food records revealed average values at 18.2 + 10.6 kcal-kg'-day',
0.8 £ 0.4 g'kg'-day! of proteins, 2.0 £ 1.5 g-kg'-day! of carbohydrates and 0.8 = 0.4 g-kg'-day! of fat throughout
the period of rapid bodyweight reduction. Low total energy intake contributed to the insufficient on take of vitamins
A, B,, B,, PP, D, E, B, folic acid and minerals as potassium, calcium, phosphorus, magnesium, iron, zinc intakes
during the rapid bodyweight loss season. Additionally wrestlers followed low-carbohydrate and high-fat diet and did
not consume adequate energy or carbohydrate diet after the contest.

Discussion and conclusions. During rapid bodyweight loss period athletes showed a significant decrease in
BM (3.7 £ 1.9 kg, p <0.05), LBM (-1.5 £ 1.3 kg, p < 0.05), BF (-2.1 £ 0.6 kg, p < 0.001), BFL (-1.1 £ 0.9 kg,
p < 0.05), minerals (—0.2 = 0.1 kg, p < 0.05), but not BP (0.2 £ 0.1 kg, p < 0.05). After contest wrestlers had
significant increases in BM (+3.1 £ 1.9 kg, p < 0.05), BF (+2.6 = 0.5 kg, p <0.001) and minerals (+0.2 £ 0.1 kg, p <
0.05), but non-significant increase in LBM (+1.0 £ 1.8 kg, p > 0.05) and BFL (+0.7 = 1.3 kg, p < 0.05). Wrestlers’
food rations must be corrected individually during the time of bodyweight loss, after weigh control and follow-up
recovery, during the period of contest.

Keywords: nutrition, wrestlers’ food rations, weight reduction.

INTRODUCTION

iming at high sports achievements
Aathletes often try to adjust their body
mass. Many athletes competing in their
weight categories try to reduce their body weight
before the competitions at any cost, ignoring the

impact of such methods applied on their health and

physical working capacity. Thus, analysis of body
mass components and continuous supervision of
nutrition are prerequisites for high performance
in sport. Depending on the duration, body weight
loss is divided into short-term (lasting for 24—72 h),
moderate (lasting from 72 h to several weeks),
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and gradual, which lasts from several weeks to
several months (Wilmore, 2000). Body weight loss
can have a negative impact on athletes’ working
capacity. However, only a few studies confirm
the negative effect of short-term body weight
loss on athletes’ working capacity (Timpmann et
al., 2008; Odpik, Timpman, 2009). Other studies,
on the contrary, did not establish any effect of
short-term body weight loss on athletes’ working
capacity and (or) its decrease during a competition
if athletes’ dietary habits were appropriate before
the competition and their bodies were provided
with optimum nutrients and liquids (Felgholm et
al., 1993; Rankin, 2006). For this reason much
attention should be paid to athletes’ diets right after
their short-term body weight loss, before, during
and after the competition.

Research aim was to study and assess the
peculiarities of short-term body weight loss as
well as their impact on the indices of body mass
components of Lithuanian Olympic team Greek-
Roman wrestlers.

RESEARCH METHODS

Aiming at evaluating the impact of short-term
body weight loss on the indices of athletes’ body
mass components we investigated 10 Lithuanian
Olympic team Greek-Roman wrestlers aged 15.6
+ 1.5 years who were reducing their body weight
for four days before the competition. The method
applied was a survey of actual nutrition which
investigated athletes’ actual nutrition of three
consecutive days, 24 hours a day before athletes’
body weight reduction programme; actual nutrition
of four consecutive days, 24 hours a day during
athletes’ body weight reduction programme; and
two consecutive days, 24 hours a day during

a period of recovery (Figure 1). In accordance
with the tables of food chemical composition
we calculated the chemical composition and the
energy value of athletes’ food rations (Suciliené,
2002). We assessed the nutrient balance in the diets
and their conformity with the physiological needs
of the body according to the recommended norms
of the day (Rekomenduojamos paros maistiniy
medziagy ir energijos normos, 2000). Meeting the
energy needs of the body was assessed applying
the method of alimentary calorimetry (Position
of the American Dietetic Association, 2000;
Rekomenduojamos paros maistiniy medziagy ir
energijos normos, 2000; Ainsworth, 2011).

Aiming at establishing and evaluating
changes in athletes’ total body mass and its
separate components during short-term body
mass reduction we used BIA tetra-polar electrode
method to measure the resistance of the body with
8-12 tangential electrodes at different measuring
signal frequencies (5, 50 and 250 kHz), and thus we
measured athletes’ total body mass, lean body mass,
muscle mass, body fat mass, general, intracellular
and extracellular body fluids, proteins and minerals
in the body. The investigations were carried out
before short-term body weight loss, after it and in
addition — two days after the competition.

Statistical data processing was carried out
using programme package SPSS v.I5. The data
were analyzed using the following methods of
mathematical statistics: we calculated arithmetic
means (x ), the data distribution was evaluated
according to standard deviation (S). The differences
in the indices of athletes’ body mass components
before and after body mass reduction were evaluated
using Student’s ¢ test for paired samples. Relations
between variables were established using Pearson’s
correlation coefficient (r).

Figure 1. Research algorithm
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RESEARCH RESULTS

We evaluated the impact of most often applied
short-term (four-day) body weight loss on the
indices of body mass and its components (Table 1)
and established that athletes’ body mass decreased
by 3.7+ 1.2 kg (p = 0.002) on average, and their lean
body mass — by 1.5 £ 1.3 kg (p = 0.05). Lean body
mass decreased due to the decrease of general body
fluids — by 1.1 £ 0.9 kg (p = 0.05), and intracellular
fluids among them — by 0.8 = 0.5 kg (p = 0.025).
During body mass reduction the amount of body
fat and minerals decreased respectively by 0.2 +
0.1 kg and 2.1 £ 0.6 kg (p = 0.003 and p = 0.001),
however, muscle mass and the amount of proteins
did not change statistically significantly (p = 0.067
and p = 0.136).

Greek-Roman wrestlers’ body mass decreased
by 5.2 + 1.7% on average because their food rations
were extremely hipocaloric. Before the body
weight reduction programme the energy values of

Table 1. Athletes’ body mass components (X £ S)

food rations of Greco-Roman wrestlers, which were
3566 + 946 kcal (53.8 + 22.1 kcal'’kg'-day™), covered
the energy consumption of the day by 95 + 36%;
during the short-term body weight loss the energy
values of food rations were 1106 + 497 kcal (18.2 +
10.6 kcal'kg!-day') on average and they covered
only 32 4+ 18% of the energy consumption of the day
(Table 2). The amounts of nutrients in hiopocaloric
diets equaled to 2.0 + 1.5 g'kg'day!, 0.8 £ 0.4 g'kg
l-day! and 0.8 £ 0.4 gkg'day! respectively and
were unbalance (Table 3). Misbalance was due to
the energy values of carbohydrates, proteins and
fats which did not conform to the requirements of
balanced diets in the food rations of Greco-Roman
wrestlers: 43.2 + 6.9%, 18.3 £ 2.2 % and 38.5 =
5.4% (Table 4). Body fat reduction can be explained
by both the decreased energy value (r = 0.4;
p=0.04),andthedecreasedamountsofcarbohydrates
(r=0.4; p=0.04), proteins (r =0.5; p=0.03) and fats
(r=10.3; p = 0.05) of Greco-Roman wrestlers food
rations during short-term hipocaloric nutrition.

1 GZOUPS 3 Statistical indices
After 2 days after
Body mass components Before body rmass body mass Difference between Difference between
bodymass | - reduction reduction Group 1 and 2 Group 2 and 3
reduction before the (after
competition | competition)
Body mass 70.6 £ 16.9 67+15.7] 70.1+16.3|t=6.805,df=9,p=0.002 |t=-3.565,df=9,p=0.023
Lean body mass, kg 584+ 11| 56.9+10.1| 579+11.4|t=2.746,df=9,p=0.050 |t=-1.290,df=9,p=0.267
Lean body mass, % 83.4+47| 859+59 82.6+4|t=-4.250,df=9,p=0.013|t=3.632,df=9, p=0.022
Muscle mass, kg 543+10] 529+92| 53.7+£104|t=2.494,df=9,p=0.067 |t=-1.053,df=9,p=0.352
Muscle mass, % 77.7+4.38 80+5.8 76.8+4|t=—4.247,df=9,p=0.013 |t=3.682,df=9,p=10.021
?I/l[g:;le and fat mass 52419 6+3.9| 47+ 1.4/t=—0.632,df=9,p=0.562t=0.865, df= 9, p = 0.436
BMI, kg'm? 233+2.6| 22.1+24 23.1+2.5|t=10.95,df=9,p <0.001 |t=-3.715,df=9,p=10.021
General body fluid, kg 42+79] 409+73 41.7+82|t=2.692,df=9,p=0.050 |t=-1.258,df=9,p=0.277
General body fluid, % | 60.1+3.5| 61.8+4.2 59.5+£29(t=-4.229,df=9,p=0.013 |t=3.665,df =9, p=10.021
Intracellular fluid, kg 275+52| 267+48 273+5.5|t=3.516,df=9,p=0.025 |t=-1.724,df=9,p=0.160
Extracellular fluid, kg 145+2.7 143+£25 14.4+2.7|t=1.580,df=9,p=0.189 |t=-0.434,df=9,p=0.686
Proteins, kg 12.2+2.1 12+1.9 121 +23|t=1.863,df=9,p=0.136 |t=-0.425,df=9,p=10.693
Proteins, % 176 £1.3 182+1.6 173+ 1.1|t=-4.238,df=9,p=0.013 |t=3.698,df =9, p=0.021
Mineral substances, kg | 4.1 £0.9 39+09 41+£09|t=6.325.df=9,p=0.003 |t=-5.880.df=9,p=0.004
Mineral substances, % 5.8+0.1 59+0.1 59+0.1{t=-0.535.df=9,p=0.621 |t=-0.535.df=9,p=0.621
Body fat, kg 122+6.2 10.1+6 12.7+£5.5|t=7.835.df=9,p=0.001 |t=-11.131.df=9, p <0.001
Body fat, % 16549 14.1+£59 17.4+£3.9|t=4.393.df=9,p=0.012 |t=-3.608.df=9,p=0.023




8 Marius Baranauskas, Linas Tubelis, Rimantas Stukas, Edmundas Svedas, Laimuté Samsoniené, Diana Karanauskiené

The food rations of athletes who were reducing
their body weight contained lower amounts of
minerals — potassium, calcium, magnesium,
phosphorus, iron and zinc — compared to the
recommended daily norms. The amount of
potassium made up 64 + 19%, calcium — 52 =+
25%, magnesium — 35 + 13%, phosphorus — 55 +
20%, iron — 57 + 21% and zinc — 45 £+ 12% of the
recommended daily intake (Table 5). Only the
amounts of sodium and vitamins C and B, were
sufficient. They amounted to 135 + 13 and 124 +
52% respectively of the recommended norm (Table
6). Low energy intake contributed to insufficient
amounts of vitamin D, almost all B group vitamins —
B,, B,, PP, B, folic acid and antioxidants vitamins
A and E. The amount of vitamin D was 17 + 6, B, —
26+15,B,—-45+ 18, B,— 65+ 21, E—70 + 35, folic
acid — 44 + 18% of the recommended daily intake.

After short-term body weight reduction,
the recovery of the body and its rate are of great
importance. Our research findings showed that in
the period of two days after the contest the recovery
processes of total body mass, minerals and body
fat for Greco-Roman wrestlers were optimal (Table
I). After the competition the total body weight of
the research participants statistically significantly
increased from 67 + 15.7 kg to 70.1 + 16.3 kg
(p = 0.023), body fat — from 10.1 + 6.0 kg to 12.7 £
5.5 kg (p < 0.001). However, due to insufficient
recovery of fluid in the body the recovery processes
of lean body mass were too slow. Athletes’ lean
body mass increased from 56.9 + 10.1 kg to 57.9 +
11.4 kg, the amount of general body fluid — from
40.9 +7.3 kg to 41.7 + 8.2 kg, including intracellular
fluid — from 26.7 £4.8 kg to 27.3 +£ 5.5 kg, after the
competition, but the increases were not statistically
significant (p = 0.267; p = 0.277; p = 0.160).

Table 2. Athletes’ energy A
expenditure and  the Energy value Before bod'y mass During bot?y After body mass
energy value of their food reduction mass reduction reduction
rations (x £8) Daily energy expenditure
Energy expenditure (kcal-day™') 3911 £792 3751 £ 741 2676 +416
Energy expenditure (kcal-kg'-day™) 55.8+23 564+24 38.8+34
Energy value of food rations
Energy value (kcal-day™) 3566 + 946 1106 + 497 2188 +403
Energy value (kcal'kg'-day™) 53.8+£22.1 18.2+10.6 333+134
Ratio of energy consumption and expenditure (percent)
Note. RDN —recommended | RDN, % 95 + 36 32+ 18 84 + 26
daily norm.
Table 3. Composition of = =
athletes’ food rations — Bef Duri -E -E
carbohydrates, proteins, . elore uring B After body mass )
fats (X = S) Nutrients body m‘ass body m‘ass E reduction g
reduction | reduction S S
Y 2]
[~ &
Proteins (g'kg!'-day™) 195+08 | 0.8+04 | 142 1.2+04 1-1.5
Carbohydrates (g-kg'-day™) 69+29 | 2.0=£15 7-9 39+1.7 5-6
Fats (g'kg'-day™) 2+0.8 0.8+04 | 1.2-1.8 1.5+0.5 0.8-1.3
Table 4. Percentage of =
energy value of the main §
nutrients received from Supply of energy Before body mass During body mass After body mass E
athletes’ food  rations value (percent) reduction reduction reduction £
(x£9) §
-2
Carbohydrates 50.9+4.8 43.2+6.9 46.6 3.4 55-65
Proteins 147+ 1.6 183£2.2 148+2.4 10-15
Fats 347+4 385+54 399+£23 20-30
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Durine bod Table 5. Mineral substances
Mineral Before body mass reduction url:::gdugﬁgnmass After body mass reduction | in athletes’ mean food
substances rations (X +8)
mg-day’! RDI % mg-day”’ RDI % mg-day”’ RDI %
Sodium 5556 £1275 | 370+85 1570 £854 | 105+57 | 3316 +390 | 221 +26
Potassium 4335+761.4 | 173+30 1600 + 473 64+19 | 2892+721 | 11629
Calcium 1626 + 438 203 £ 55 418 +£203 52+25 968 + 224 121 +28
Magnesium 546 +143.6 136 £36 | 141.4+525 | 35+13 275+ 78 69 £ 20
Phosphorus 2185+ 593 182 +49 659 + 239 55+20 | 1204+214 | 100+ 18
+ + + + + +
Iron 252+5.5 210+ 46 6.9+2.5 57+21 159+2.1 132+ 17 Note. RDI — recommended
Zinc 182+45 121 £30 6.8+ 1.8 45+ 12 10.3+£0.9 69+ 6 daily intake.
] 2 days after body Table 6. Vitamins in athletes’
Before body mass reduction During b°qy mass mass reduction (after mean food rations (X + S)
. reduction 9
Vitamins competition)
(mg*.ug‘k*. o (mg’k.ug‘k*. o o
aay RDI % aay RDI % RDI %
. 1.7+0.2* 121+ 14 0.4+0.2% 26+ 15 14+04 103 £28
) 3+0.8% 178 + 48 0.8 +£0.3% 4518 | 2.1+£04 123 +£22
PP 26.9 + 7% 150 + 39 10.8 £2.7* 60+ 15 15+2.8 83+ 16
B, 3.1 +0.5% 154 £27 1.3 +0.4% 65+21 2404 100 £ 20
B, 7.1 +£1.6%% | 236+ 54 3.7+ 1.6%* 124+52 | 52+0.7 175+ 25
Folic acid 262 +48%* | 131 +24 87.8 £ 35.3%** 44 £ 18 172 £28 86+ 14
D 4.3 £ 1.7%* 85+34 0.8 +£0.4%%* 17+6 1.1+£0.3 23+6
Antioxidants
A 1393 £400%* | 140 + 40 382 £ 200%* 38 £20 587 + 183 60+ 18
22.1+5% 221 +50 6.9 +3.5% 70 £+ 35 10.6 £2.4 106 + 25 Note. RDI — recommended
72.5+16.5% | 121+27 81+ 26* 135+£13 | 179+ 159 | 297 +264 | dailyintake.
In the period of two days after the competition DISCUSSION

the energy value of the food rations for Greco-
Roman wrestlers was 33 £+ 13.4 kcalkg!-day! on
average, and it was lower than the recommended
norm of the day — 38 + 14.2 kcalkg'-day”, thus
it amounted to 84 + 26% of the recommended
norm of the day (Table 2). The amount of proteins
was 1.2 + 0.4 gkg'-day' and thus it matched the
recommended norm of proteins — 1-1.5 g-kg'-day ™.
The amount of fat was sufficient — 1.5 = 0.5 gkg
I-day!, and the amount of carbohydrates, which was
3.9 + 1.7 gkg'-day' on average, did not reach the
recommended daily intake of 5 —6 g'kg'-day' (Table
3). The amounts of vitamins A, D, PP, folic acid,
calcium and zinc did not reach the recommended
norms of the day either (Tables 5 and 6).

So far there has not been any research in
Lithuania about dietary peculiarities of elite
wrestlers who were trying to reduce their body
weight before the competition. Our research
findings revealed that in a very short period of time
Greco-Roman wrestlers reduced their body mass at
the expense of body fat and fluid by 5.2%. Similar
body mass loss of 4—6% was found for Estonian
wrestlers, who reduced the energy value of their
food rations before the competition to 861 kcal —
1525 kcal (Timpmann et al., 2008). In contrast, the
evaluation of 12 Japanese wrestlers and the impact
of 7-day body weight reduction on their body mass
indices showed that in the short-term period of
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body weight reduction their body mass decreased
more, i. €. by 7.3%, body fat — by 9.3%, lean body
mass and general body fluid — by 5.9% (Kukidome
et al., 2008).

According to the findings of researchers
involved in the studies o athletes’ nutrition, when
wrestlers reduce their body weight rapidly, the
decrease in their body fat is affected not so much
by the low energy values of their food, but low
amounts of carbohydrates in their food (Shwartz
et al, 1995; Johnson et al., 2009), when the
processes of ketogenesis become more intensive in
athletes’ bodies and glucose oxidation in muscles
becomes slower (Peters et al., 2001), metabolism of
triacilglycerols in the body fat, free fatty acids in
blood plasma and the whole body fat become more
intense, thus due to greater energy expenditure
both body fat mass and muscle mass are reduced
in athletes’ bodies. Our research results showed
different results — the decrease in body fat mass for
Greek-Roman wrestlers during a period of 4 days
was affected by low energy values of food, as well
as low amounts of proteins, fats and carbohydrates
in their food rations.

However, scientists emphasize that low-
calorie diet of athletes in combat sports, where
the energy value% of carbohydrates is from 12 to
50, and when dehydration of the body is increased
(inadequate amount of fluids in food, saunas
and baths, etc.), the supplies of muscle and liver
glycogen is reduced by 54%, and this negatively
affects the indices of aerobic working capacity
(O6pik, Timpmann, 2009; Timpmann et al., 2008).
Our research findings confirmed that short-term
low-calorie nutrition of Greek-Roman wrestlers,
where the energy value% of carbohydrates is only
43, was irrational, unbalanced and could negatively
affect the indices of aerobic working capacity of
wrestlers during the competition.

Besides, researchers have established that short-
term low-calorie nutrition, when the energy values of
food rations make 18 kcal'kg'-day”', and the amount
of proteins — 0.8 g'kg'-day, affects more intensive
processes of protein degradation in athletes’ bodies
as well as negative balance of nitrogen. For this
reason athletes who are trying to reduce their body
weight are recommended to consume more proteins
in their food rations — 1.2-1.6 g'kg'-day! (Wilmore,
2000). Other authors suggest that negative balance
of nitrogen and impaired immune system are caused

by low energy values of food rations despite the
amounts of proteins consumed (Umeda et al., 2004;
Tsai et al., 2009). We should note that ours research
results do not coincide with the results obtained by
other authors. In our case, when the energy values
of athletes’ 4-day food rations were 18.3 kcal'kg
I.day! and the amount of proteins — 0.8 gkg'-day’,
neither the muscle mass nor the amount of proteins
in the body decreased statistically significantly. We
suppose that a 4-day period of low-calorie and low-
protein diet is too short to have a negative effect
on the muscle mass and the amount of proteins in
wrestlers’ bodies.

On the other hand, when reducing body weight,
it is very important to ensure the necessary balance
of fluids in athletes’ bodies. When dehydration is
applied during short-term body weight reduction,
rehydration processes require from 24 to 48 hours
(Rankin et al., 2006) and athletes are recommended
to consume the amount of water or other drinks
for 1.5 times bigger than the recommended one
(Rankin, 1996; Rankin et al., 2006). Bigger than
2% dehydration of the body is not recommended
for athletes because the blood gets thicker, the body
temperature rises and working capacity decreases.
In our study the dehydration of athletes’ bodies
before the competition was only 1.6%. On the other
hand, our research findings confirmed that after the
competition the amount of fluid in Greek-Roman
wrestlers” bodies amounted to 80% of the fluid
before the body weight reduction program, and this
can be explained by little amounts of drinks during
the competition and after it as well as rather slow
processes of rehydration in athletes’ bodies.

To sum up, during the short-term body weight
reduction program for athletes in combat sports,
the energy values of their food rations, the amounts
of proteins, carbohydrates, vitamins A, B,, B,, PP,
D, E, B,, folic acid and such minerals as potassium,
calcium, phosphorus, magnesium, iron and zinc
are too low, so the food rations and the amounts of
biologically active substances for athletes during the
short-term body weight reduction program should
be modified individually. In the period of two
days after the short-term body weight reduction,
the recovery processes of the lean body mass and
general body fluid are too slow, and the amounts of
water, energy value, carbohydrates, vitamins A, D,
PP, folic acid and minerals like calcium and zinc
are inadequate.
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CONCLUSIONS AND
PERSPECTIVES

1. Short-term low-calorie nutrition, the energy
value of which is 20 kcal'’kg'-day' and the energy
values of carbohydrates, proteins, and fats in food
rations make up respectively 43/18/39%, when
the dehydration of the body is 1.6%, is effective
for overall body weight reduction (p = 0.05), lean
body mass reduction (p = 0.05), and body fat mass
reduction (p < 0.001) for athletes in combat sports.

2. The energy values of athletes’ 4-day food
rations lower than 20 kcal'’kg!-day' and the amount
of proteins — 0.8 g'kg'-day! were not enough to have
a significant impact on the muscle mass (p > 0.05) or
the amount of proteins (p > 0.05) in the body.

3. During the recovery period the energy
values and amounts of carbohydrates and fluid
in wrestlers’ food rations are inadequate as
they influence slow processes of lean body mass
recovery (p > 0.05) and general body fluid recovery
(p>0.05).
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SANTRAUKA

Tyrimo pagrindimas ir hipotezé. Sportininkai, kultivuojantys sporto Sakas pagal savo svorio kategorijas, daznai
prie$ varzybas labai sumazina maisto raciono energing vertg ir drastikai mazina kiino masg. Hipotetiskai Lietuvos
olimpinés pamainos graiky-romény imtynininky maisto raciono maistiniy ir biologiskai aktyviy medziagy sudétis
turi bati koreguojama individualiai.

Tikslas —istirti ir {vertinti trumpalaikio kiino masés mazinimo ypatumus ir ju daroma poveikj Lietuvos olimpinés
pamainos graiky-romény imtynininky (n = 10) kiino masés komponenty (lieknosios kiino masés, riebaly masés, kiino
skysciy, baltymy ir mineraliniy medziagy) rodikliams.

Metodai. Panaudojus faktinés mitybos apklausos metoda, iSirta graiky-romény imtynininky faktiné mityba
prie$ kiino masés mazinima, jo metu ir po varzyby. Sportininky kiino masés ir atskiry jos komponenty pokyciams
trumpalaikio kino masés mazinimo metu nustatyti naudotas BIA tetra — poliarinis elektroduy metodas.

Rezultatai. Trumpalaikés graiky-romény imtynininky sumazintos energinés vertés mitybos metu angliavandeniy,
baltymuy ir riebaly kiekis vidutiniskai sudaro 18.2 = 10.6 kcal-kg, 2.0 + 1.5 g'kg, 0.8 £ 0.4 g'kg ir 0.8 + 0.4 g-kg kiino
masés, o vitaminy A, B,, B,, PP, D, E, B, folio rligsties ir mineraliniy medziagy kalio, kalcio, fosforo, magnio,
gelezies ir cinko kiekiai nesiekia rekomenduojamy. Atsigavimo laikotarpiu, po varZyby, nustatyta dvikovininky
maisto raciono energiné verté — angliavandeniy ir skysciy kiekiai per mazi.

Aptarimas ir iSvados. Kiino masés mazinimo metu graiky-romény imtynininky bendroji kiino masé, lieknoji
kiino masé, vidulasteliniy skysciy kiekis, riebaly masé, mineraliniy medziagy ir organizmo baltymy kiekis sumazéjo
atitinkamai 3.7 + 1.2 kg (p < 0.05), 1.5 £ 1.3 kg (p < 0.05), 0.8 = 0.5 kg (p < 0.05), 2.1 £ 0.6 kg (p < 0.005), 0.2 +
0.1 g(p<0.05)ir0.2+0.1 g (p <0.05). Atsigavimo laikotarpiu, po varzyby, sportininky organizmo lieknosios kiino
masés (p > 0.05) ir bendryjy kiino skysciu (p > 0.05) atsigavimo procesai per 1éti.

RaktaZodziai: mityba, imtynininky maisto racionas, kiino masés mazinimas.
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