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This study investigated the comparative effects of high branched-chain amino acid drink, cow
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4 school teams in Rayong province of Thailand. This is a single-blinded crossover trial with 3 subgroups:1)
sports drink (140 kcal; 34 ¢ Carbohydrate(CHO); 0.001 ¢ Fat), 2) Cow milk (170 kcal; 9.0 ¢ CHO; 10.0 ¢ Fat;
10 g Protein including 1.5 g Branched-chain amino acids(BCAA) and 3) Branched chain amino acid (BCAA)
(168 kcal; 25.9 ¢ CHO; 2.8 g Fat; 10.8 g Protein including 4.5 g BCAA), which were administered in 250 ml
package. Each group received a supplement drink after the completion of their match training program
every day, for 10 days per supplement with 1-week washout period. Before and after each period these
tests were measured: body fat composition, flexibility, muscular endurance, muscle power, speed and
injury, and a 3-day food record. The results showed that the BCAA group significantly increased in body
fat at 0.36+1.38% compared to cow milk group at 0.15+0.85%, while there was a decrease of 0.35+0.92%
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hips, knees and ankles were common injury spots. Muscle pain was aggravated when performing sport
(p<0.05). In conclusion, branched-chain amino acid drink, sports drink and cow milk had mixed effects on

physical performance, either beneficial or undesirable, in male football players.
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CHAPTER 1

Introduction

Background and rationale

Football is a team sport which is popular around the world and also in Thailand. In
the past, it might have been just a sport to be played for unity and enjoyment.
Currently, it has become a career which can bring a large income for players. Therefore,
there are many people who are interested in football as an occupation. The great
income must be exchanged for the physical fitness of players. If a player cannot
maintain his health effectively, the path of his career will be shortened. It is a sport
that requires several skills applied simultaneously in order to play well, such as speed,
endurance and body strength. Also, it is a sport that requires two systems of energy,
which are the aerobic and anaerobic systems. Therefore, athletes need to have good
physical fitness to maintain their standard of sports performance. Moreover, football
is a sport that can result in collisions between players. That is why it has the high risk
of injury, as can be seen from the many matches which had injured athletes. The
tolerance ability against collision in each match and injury area, such as the tendons,
will affect the ease of treatment and determine the time needed to recover in the

case of this kind of injury.

From the academic journal of FIFA Football, it was explained that they had collected
injury reports of football players by comparing training hours and match hours. This is
a study that compared incidences (frequency of injuries) and the environment in which
injuries occurred in football players aged 14-16 years old, 16-18 years old, and in teams
of adult football players in 2 European countries, namely the Czech Republic and

Austria(1). The findings of this research indicated that:

— Injury statistics will vary according to ages of the players, skill levels of

players, training hours and match hours.



— The fitness levels of the players who have lower skill levels are important.
Although they have more training hours, there were also higher injury

statistics.

— The more training hours, the less injury statistics found in the actual report.

Ekstrand J. et al. (2) studied the injury characteristics in professional football players
and found that during the season when competitive matches were played, hamstring
injuries were much more likely to occur, when compared to injuries such as quadriceps
strains, ankle sprains or MCL knee sprains which were no more likely to occur during
competition than during regular training.

The most important consideration is how to enable the athlete to return to a match
or to playing football as quickly as possible. This is because if the athletes cannot play
for their contracted team for a long period it may have a negative effect on the club
and the players themselves. Therefore there are many people who would like to study
about reducing injuries and sports performance rehabilitation by using nutrition or food
consumption to be one of the important tools used in the treatment and sports

performance enhancement of athletes.

Sports drink containing CHO and electrolytes have been found to delay fatigue in
elite athletes, while manufacturers argue that sports drink enhance performance
during intermittent, high intensity and/or prolonged exercise.

Milk contains protein which has been suggested as an effective drink for exercise.
Branched-chain amino acids are the one choice that athletes choose to drink to

improve their performance and reduce injuries.

Therefore, a project comprising a comparative study about the effects of consuming
high branched-chain amino acid drinks or cow milk or sports drink on performance in

male football players will be helpful for finding the best nutritional drink to enhance



sports performance and relieve pain. This will be especially useful for football players

including clubs and the football fraternity of Thailand as well.

In conclusion, there is evidence suggesting that BCAAs, sports drink and cow milk have
benefits to improve performance in athletes. Therefore, what are the nutritional
products that affect the sports performance of football players and have the properties

to reduce injuries and improve recovery times of athletes?
Specific Aims

The purpose of this study is to compare the efficacy of high branched-chain amino
acid drinks, cow milk, or sports drink on football performance and the reduction of

muscle injuries in male football players.

For this study, all participants performed five exercise tests before the test period and
at the end of the period. All players in each team were separated into three groups
and they received the nutritional drink for each group. The sit and reach test was used
to assess the flexibility of the muscles. Push ups and sit ups were used to assess the
endurance of the upper and torso muscle groups. The vertical jump was used to
determine the effect on power, and the 20 m sprint was used to determine the effect

on speed.

Hypothesis

The following hypotheses were tested during experiments with branched chain amino

acid drinks can Improving physical performance by

1.1 Decrease Percentage of body fat composition
1.2 Increase Flexibility
1.3 Increase Muscular endurance

1.4 Increase Muscular power



1.5 Increase Speed and Reducing muscle injury in athletes when

compare with milk and sports drink.

Scope of the research

The effects of nutritional drinks on football players from 4 teams in Rayong Province
as follows:

1) Team of Pluakdaeng Pittayakom School

2) Team of Rayongwittayacom 3 School

3) Team of Taksin Secondary school and

4) Team of Bankhai Secondary school

Benefit

The results of this study provided the effects of three available drinks on the
performance of football players. Therefore, the athletes will select the most suitable

drink which can improve their physical performance.

Limitation

The limitation of this research study should be acknowledge:

1. Results are limited to this specific amount of 10 ¢ protein and 4.54 ¢ of

branched chain amino acid to be consumed.

2. Before starting this trial, the researcher studied male football players aged 20-
35 years old with 7 g of BCAA in 450 ml; 42 ¢ CHO; 17.55 g protein (273 kcal),
cow milk 450 ml; 16.2 ¢ CHO; 18 ¢ protein (306 kcal) and sports drink 450 ml;
61.2 ¢ CHO (252 kcal), but the participants in the BCAA supplementation groups
got diarrhea. Moreover, they had matches in another province that made it

inconvenient to enroll for the test. Therefore, they did not accept the trial.



Hence the researcher adjusted the net volume of all nutritional drinks to 250
ml and the dosage of branched chain amino acid drink to 4.54 ¢ (168 kcal) and
revised the age of participants to male youth players (16-18) who practice at

school. Therefore, they were certain to be able to participate in the testing.

3. The motivation from coaches and the players themselves may affect the

physical performance test of the players.

4. Differences in dwelling and/or campus, and also the differences in food and

nutrition may also affect the results.
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1.The Energy System

(a) Direct phosphorylation (b) Anaerobic pathway (c) Aerobic pathway
Coupled r ion of cre: Glycolysis and lactic acid formation Aerobic cellular respiration
phosphate (CP) and ADP
Energy source: CP Energy source: glucose Energy source: glucose; pyruvic acid; free

fatty acids from adipose tissue; amino
acids from protein catabolism

Glucose (from /£ Glucoso?irom

ADB glycogen breakdown or glycogen breakdown or
Creatine delivered from blood) delivered from blood)
kinase

Glycolysis
in cytosol

Fany

N, ot ©
‘ Aeroblc resplratlon
lcldt ln mltochondn

net Qain

Released @ AR
to blood =y
net gain per
glucose
Oxygen use: None Oxygen use: None Oxygen use: Required
Products: 1 ATP per CP, creatine Prod 2 ATP per g lactic acid Products: 32 ATP per glucose, CO,, H,0
Duration of energy provided: of energy provided: 30-40 Duration of energy provided: Hours

15 seconds seconds, or slightly more

©2013 Pearson Educalion, Inc.

Figure 1.The energy systems (3)

There is little ATP stored within the muscles, but when it is used it can be quickly
replaced via the process of phosphorylation by creatine phosphate, slycolysis and
both anaerobic and aerobic respiration. If oxygen is present, muscles are able to work
aerobically, but problems arise when the demands upon the muscles through exercise
exceed the capacity of the muscle to generate sufficient ATP, and so the metabolism

switches to anaerobic glycolysis.(3)
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Short-duration exercise Prolonged-duration exercise
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used first. and ADP (direct aerobic pathway.
phosphorylation).

©2013 Pearson Education, Inc

Figure 2. The relationship between duration of exercise and the energy system (3)

Muscle fatigue occurs when the muscles are no longer able to contract in the absence
of adequate ATP levels, while oxygen debt denotes the surplus oxygen which would
be needed to replace the stored oxygen, glycogen, ATP and creatine phosphate.
Furthermore, lactic acid must be converted to pyruvic acid glucose when the muscles

work hard during exercise (3).

1.1 The role of protein and amino acids in muscle composition and function

The most commonly found proteins in mammals are actin and myosin, and they can
comprise up to 65% of total muscle protein. The primary amino acids they contain
have a strong influence upon the make-up of the amino acids which are derived when
muscle proteins are broken down during the course of protein synthesis. Of note is the
high proportion of branched-chain amino acids (BCAAs) which include valine, leucine
and isoleucine and comprise 20% of all amino acids obtained from proteins. All
essential amino acids can be found within muscles, which can explain why muscles

make such an excellent source of nutrition.(4)
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Muscle protein metabolism relies heavily on the balance between amino acids in the
free muscle pool and those found in proteins, with the implication being that amino
acids, including BCAAs, may have a limiting effect on protein synthesis. This theory

would extend to potentially include methionine and tyrosine (4).

1.2 Substrate Utilization

Substrates of various types and in varying quantities are expended in accordance with
the nature of the exercise and the time it takes, as shown in Figure 3. Short intensive
bursts of activity, such as a ten-second sprint, will use the energy at a rate of 50
kcal/min provided by the reserves of creatine phosphate and ATP. Once these reserves
have been used, the body can manage a further two minutes of intense activity by
breaking muscle glycogen down to G6P. The glycolysis process generates around 30
kcal/min of energy, and its limits do not depend on the availability of muscle glycogen

but rather on the swift build up of lactic acid in the muscles as exercising endures.(5)

F ATP + creatine
phosphate
- A Aerobic oxidation
B naerobic
2 glycolysis: P'?Sma F.FA ; ;
® Adipose tissue triglycerides
S muscle
g glycogen
5 Aerobic oxidation
gl 4 Muscle glycogen \\
Plasma glucose N
} Liver glycogen \"\_
|
- b = | | | |
012345€6 1 2 3 4
Minutes Hours
Time

Koeppen & Stanton: Berne and Levy Physiology, 6th Edition.
Copyright © 2008 by Mosby, an imprint of Elsevier, Inc. All rights reserved

Figure 3. Substrate utilization (5)
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Following an exhaustive anaerobic exercise period of several minutes, an oxygen debt
of 10 to 12 L may be accrued, and must be settled before any further exercise can be
performed. Around 6 to 8 L of oxygen would be needed oxidize the lactic acid to
carbon dioxide, or alternatively to resynthesize it back to glucose to store in the liver.
A further 2 L of oxygen would be necessary to restore the ATP and creatine phosphate
reserves in the muscles, while another 2 L of oxygen would be sufficient to restore
oxygen levels in the lungs and in other body fluids, including that which is found in

the blood attached to myoglobin and haemosglobin.(5)

When the exercise is carried out at lower intensity but for a longer duration, substrates
provide the energy required via aerobic oxidation, generating up to 12 kcal/min. As
shown in Figures 38-23, substrates are added to muscle glycogen from circulation,
before the uptake of glucose from plasma starts to increase sharply after a few minutes
of exercise, rising to around 30 times its original level in the case of certain muscles.
At rest, glucose uptake by the muscles is controlled by insulin, and this continues
under exercise conditions, however, when the uptake must be increased, insulin no
longer regulates the greater uptake. When exercise begins, both ATP and intracellular
glucose levels drop, while in contrast AMP will rise, allowing it to stimulate the
transportation of glucose to the muscles via the activation of AMP kinase. This will, of
course, consume the reserves of extracellular glucose, so in order to keep the levels
of plasma glucose normal, the production of hepatic glucose has to be around five
times greater than at rest. This can be achieved initially via glycogenolysis, with
endurance levels capable of being boosted in advance of exercise through a higher
than normal intake of carbohydrates in the days leading up to the planned exercise,
which builds up glycogen reserves in the liver and muscles. When exercise takes longer,
however, energy through gluconeogenesis is more significant because the reserves of

liver glycogen are gradually reduced. Amino acids are then released in greater
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quantities through muscle proteolysis, and are taken up by the liver at an increased
rate. Gluconeogenic enzymes, such as PEPCK become more prominent as the
transcription of their genes is triggered. All of these processes are governed by
sympathetic neural activity and also by the influence of the changing balance of

glucagon and insulin.(5)

Over time, the main energy substrate is created by the fatty acids which are released
from TGs in adipose tissue; these can meet over 60% of all energy requirements during
long exercise sessions. When the AMP levels are also heightened, the activated AMP
kinase will phosphorylate and thus inhibit the performance of the enzyme acetyl-CoA
carboxylase. As a consequence, malonyl CoA levels drop, since it is a product of acetyl
CoA carboxylation. Malonyl CoA is able to limit CPT, which encourages fatty acids to
enter the mitochondria, where oxidation takes place to generate the energy demanded
to allow the muscles to continue working. With the exception of the higher circulating
levels of lactate and pyruvate stemming from improved glycolysis, the remaining
plasma substrates show pattern changes which closely match those which would be
observed in times of fasting, although the period of time involved is appreciably
shorter. In the recovery phases, when glycogen reserves in the muscles and liver have
to be replenished, energy is required to accomplish this, as well as to convert unspent

FFA back to TGs (5).

Differences in the duration or intensity of an exercise session will inform the differences
in the significance of the role played by each of the substrates, although other
influential factors include diet, the surrounding environment, and any previous training.
For example, the oxidation of amino acids obtained from muscle protein has a minimal
effect on the energy metabolism of an athlete, especially when the body can provide

sufficient carbohydrate reserves as an alternative (6).
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1.4 The Anaerobic System in Footballers

It is the aerobic metabolism which delivers the majority of a player’s energy
requirements during a football match, but it is the anaerobic metabolism which is
responsible for the short bursts of intense activity which have the most significant
bearing upon the match result. Players must jump, sprint, tackle and compete with
each other for control of the ball, and all of these actions make demands upon the

anaerobic system (7, 8).

Various research studies have examined the lactate profiles of both male and female
footballers during matches, and most of this research has found that the lactate profile
is lower in the second half of the game than in the first, suggesting that intensity would
be reduced during the later stages of the match. The rate at which lactate can be
cleared from the body is dependent upon its concentration levels, and also on the

player’s activity during the recovery phase and the player’s aerobic capacity (8).

1.5 Protein Metabolism in Aerobic Conditions

The breakdown of protein is not the optimal energy source, but in aerobic conditions
it does have the ability to resynthesize ATP. The process of protein metabolism can
take place only within the mitochondria. It begins with the deamination of amino acids
in the skeletal muscles and in the liver, before the products are changed into either
pyruvate or acetyl-CoA which can directly join the citric acid cycle under aerobic
conditions to form NADH and FADH,, and also ATP through the electron transport
chain. Various amino acids including serine, glycine, threonine and cysteine can be
converted into pyruvate before becoming acetyl-CoA and joining the citric acid cycle;
these amino acids are classified as glucogenic. Another classification is ketogenic amino

acids which include leucine, isoleucine, tyrosine, lysine, phenylalanine and tryptophan;
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these are directly converted to acetyl-CoA and subsequently join the citric acid cycle.
Finally, there are amino acids such as arginine, and glutamine which can enter the citric
acid cycle directly. During exercise, the glucogenic amino acids support
gluconeogenesis. Ketogenic amino acids, on the other hand, will synthesize

triacylglycerol rather than glucose (9).

1.6 Carbohydrate metabolism

Animals are able to store glycogen by converting glucose to this form via glycogenesis,
then when energy is required from glucose, the glycogen can be broken down by
glycogenolysis. The resulting glucose is then converted using the pentose phosphate
pathway into ribose-5-phosphate, which can also be found in nucleotides, and NADPH
which serves as a strong reducing agent. Energy is generated when glucose is converted
into pyruvate by oxidization through glycolysis. When no oxygen is present, pyruvate
becomes lactate, while in oxygen it will instead break down further to become acety!-
CoA. ATP can be obtained from acetyl-CoA through the electron transport system and
the citric acid cycle, making it a valuable source of energy. It should be remembered
that carbohydrate metabolism is closely related to the metabolism of other nutrients,
so acetyl-CoA can also be produced when fatty acids or certain amino acids are
degraded. Indeed, when too much acetyl-CoA occurs, the excess can be converted

into fatty acids (10).

The principal carbohydrate substrate used in exercise is muscle glycogen. The rate at
which it is utilized is dependent upon the intensity of the workload faced by the
muscles. As the exercise period endures, the muscle glycogenolysis rate falls along
with the declining glycogen levels and glycogen phosphorylase activity, while the
availability of blood-borne substrates such as FFA increases. When glycogenolysis takes

place during exercise, it is because of the activation of glycogen phosphorylase, which
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can occur in two different ways. One of these is more active while the other is less
active. Phosphorylase b to a transformation will take place as a reaction to raised
sarcoplasmic Ca** as the muscles contract and the hormones are stimulated by
adrenaline, controlled by the b-adrenoceptor and also by the intracellular second
messenger cAMP. Furthermore, allosteric modulators, including AMP, IMP, and the
substrates Pi and glycogen can support glycogen phosphorylase activity and
glycogenolysis in the muscles. Alternatively, when pyruvate dehydrogenase activity
increases while exercise takes place, typically due to raised intramuscular Ca**, this
can support greater carbohydrate oxidation. Together, these processes serve to match
the oxidation action and the rate of muscle glycogenolysis so that it can respond

effectively to the demand for ATP. (10)

Carbohydrates can also be obtained for glucose in the blood and in the muscles; the
uptake will change as exercise is performed, in accordance with the duration and
intensity of that physical activity. The contracting skeletal muscles receive greater
quantities of glucose and insulin as blood flows are increased by exercise, although
this in itself amounts to only around 30% of the measurable increase in muscular
glucose uptake (20), so it can be concluded that other factors related to the muscle
have a role to play. These factors include heightened sarcolemmal transport of glucose
and also the triggering of glycolytic and oxidative enzymes which govern glucose
metabolism (19). In particular, sarcolemmal glucose transport takes place via facilitated
diffusion; the GLUT-4 isoform controls contraction and insulin-stimulated glucose
transport, while the GLUT-4 transporter belongs to the group of facilitative glucose
transporters which can be mainly expressed in skeletal and cardiac muscles and in
adipose tissue. During exercise, the main mechanism behind the rise in sarcolemmal
glucose transport is the translocation of GLUT-4 from its intracellular storage site to

the plasma membrane. Observations of this process concerning skeletal muscles have
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been recorded in both rats and humans, but the precise nature of the cellular
mechanisms which serve to boost sarcolemmal glucose transport when the muscles
contract has yet to be fully understood, but it seems likely that rising sarcoplasmic
Ca’t may be a crucial factor. Furthermore, since exercise can assist the translocation
of VAMP-2 (Vesicle-Associated Membrane Protein) to the sarcolemma, it can be
inferred that at the molecular level, the mechanisms which translocate the GLUT-4
vesicles may closely resemble those which are involved in the trafficking of synaptic

vesicles and membrane proteins.(10)

When athletes undergo endurance training, they begin to rely less upon blood glucose
and on glycogen in the muscles and liver when they exercise, while lipid oxidation
tends to rise for the same power output. The benefits of training are less significant,
however, if the exercise is performed at the same level of intensity. When the diet is
changed to raise the intake levels of carbohydrates, this is normally tied to a greater
reliance on muscle glycogen, which will be governed to a certain extent by the
glycogen availability prior to exercise. There is little impact on muscular glucose uptake
while lipid oxidation is reduced. If the outside temperature is higher, then muscle
glycogenolysis is typically increased along with liver glucose output and glycaemia (31),
while carbohydrate oxidation is also enhanced. This would seem to be governed by

muscle temperatures and by rising levels of plasma adrenaline (6).

2. Youth Players

In young players, the physical demands may differ from adults because the players
are still growing and developing physically. For example, young players usually have
lower VO2max levels (<60 mL /kg/min) than adults (8). In these circumstances the
issue of nutrition is vital, since it must support growth as well as delivering energy for

sporting purposes. Furthermore, it should be noted that players mature and develop
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at different rates so players of the same age may be at different stages of their physical
development. For this reason, the rules used in youth football may differ slightly from
the conditions in adult football; typical differences are the smaller pitches used, the
smaller teams in terms of number of players, and also specific prohibitions of certain
activities such as sliding tackles. These differences can make the game safer and more

enjoyable for the young players (11).

3. Nutrition

Foods and nutrition are important for athletes for providing energy in addition to
training. This can be clearly apparent from the actions of Football Confederations who
are giving precedence to the issue of a handbook covering key information related to
foods and nutrition for footballers in order to improve and enhance their performance
(12) especially for athletes who need more protein than the average person in order
to enhance and activate muscle recovery since the muscles become repeatedly

strained as a result of exercise.

3.1 Protein recommendation

The Thai Recommended Daily Intake (RDI) for proteins in male adolescents aged

between 13-18 years old is displayed in Table 1 (13).

Table 1 Thai RDA for youth males (13)

Age Weight ~ Height Energy Protein Ca Vit D
(kg) (cm)  (kcal/iday) g/day g/kgBw (YY) Vday
13-15 49 163 2,100 58 1.2 1,000 5

16-18 57 169 2,300 63 1.1 1,000 5
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Table 2 The nutrients recommendations of the American College of Sports Medicine

(ACSM) and Academy of Dietetics and Nutrition (14)

Nutrient

Recommendation

Protein (15 - 20%)

e 1.2-1.4 g/kg BW/day for endurance
athletes

e 1.6 - 1.7 ¢/kg BW/day for strength athletes

e RDA 0.8 - 1.0 g/kg BW/day

Carbohydrate (50-60%)

6-10 g/kg/bw/day

Fat ( <30% of total kcal/day) Less than 10% from saturated fat

Table 3 The protein recommendation from ISSN (International Olympic Committee

and the International Society for Sports Nutrition) (15)

Daily or habitual protein requirements

Physical activities level g/kg BW / day Comments
ISSN
General Fitness 0.8 - 1.0 g/ke BW Focus on protein quality.

Amino acid content.
Whole foods.

Safe, convenient
supplements where

needed.

Older individuals

1.0 - 1.2 g/kg BW

Moderate amount of

intense training

1.0 / 1.5 g¢/kg BW

High volume of intense

training

1.5 - 2.0 g/kg BW
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3.2 Branched-Chain Amino Acids and physical performance

Branched Chain Amino Acids (BCAAs) are among the nine essential amino acids for
humans and account for 35% of the essential amino acids in muscle proteins and 40%
of the preformed amino acids required by mammals, and include valine, isoleucine
and leucine (16). BCAAs are unique among amino acids in not being broken down by
the liver. For other amino acids, the liver and gut are able to control the levels of
dietary amino acids which are released into the bloodstream. In the case of BCAAs,
however, the diet can influence the levels and concentrations of plasma in peripheral
tissues such as adipose or skeletal muscles. Catabolism of BCAAs is greater in peripheral
tissues as a result of higher cell concentrations, while the breakdown of BCAA is the
skeletal muscles supports the creation of alanine and glutamine and also serve to
maintain glucose homeostasis. BCAAs and glucose metabolism are closely linked as a
part of the glucose-alanine cycle, through which BCAAs are continuously released from
the liver and the splanchnic bed as shown in Figure 6. The uptake by the muscles
leads to higher intracellular concentrations and triggers the transamination of BCAAs,
in which amino nitrogen is transferred to alanine which produces pyruvate. Alanine can
also be used by the liver in assisting the process of hepatic gluconeogenesis. While the
overall importance of this glucose-alanine cycle is not yet wholly determined, over
40% of endogenous glucose production during exercise has been attributed to this

activity (17).

Iso-Leucine Leucine Valine

O

0 i /L‘/m

OH OH
OH
NH s
NH, 2
ile i Isoleucin leu | Leucin val v Valin

Figure 4. The structures of branched-chain amino acids (18)



21

As outlined previously, amino acid catabolism usually takes place in the liver, except
in the case of BCAAs such as isoleucine, valine and leucine. This is because the liver
cannot provide the particular enzyme which starts their catabolic pathways. Therefore,
these BCAAs are catabolized primarily in muscle, adipose tissue, the brain and the
kidneys (5). The result of BCAA catabolism is NADH and FADH, which in turn produce

ATP.

Under conditions of aerobic exercise BCAAs are oxidized to generate aerobic energy
within the mitochondria of skeletal muscles, while at the same time, the liver
catabolizes the other six essential amino acids (19). Aerobic exercise can significantly
boost the metabolism level of BCAAs (20), so whenever exercise is prolonged, it will
lead necessarily to the depletion of BCAAs in the muscles because most of the

available reserves will have been metabolized.



Branched-chain amino acids
{Val, lle, Leu)

u-Ketoglutarate
BCAT
Glutamate

Branched-chain c-keto acids

(KIV, KMV, KIC)
CoA-8H NAD* ATP ADP
Activ Kinase Inactive
BCKDE ::::ﬂpk X BCKDH complex
co Pase iphosphorylated
: NADH + H-
Pi
R-CoA

(18-CoA, MB-CoA, IV-CoA)

Succinyl-CoA Acetyl-CoA
{TCA cycle)

Figure 1. Picture represents movement of the BCAA from viseral tissues (liver and gut)
through blood circulation to uptake by skeletal muscle. In muscle tissue, BCAA are used
for protein synthesis, production of energy, and synthesis of alanine (Ala) and glutamine
(Gln). Alanine and glutamine are released from muscle and retum to the liver and gut as
substrates for endogenous production of glucose. Abbreviations: BCAA branched-chain
amino acids. o-kg alpha-ketoglutarate
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Figure 5. Metabolism of
branched-chain amino
acids (Shimomura et

al., 2006)(20)

Figure 6. The movement of
BCAA from visceral tissues
through blood circulation
to uptake by skeletal

muscles (17)
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The review of Gleeson (21) covering the relationship between physical activity and
branched chain amino acids indicated that branched chain amino acids can also help
to reduce fatigue after playing sports. In addition, eating branched chain amino acids
before exercise can reduce injuries and physical symptoms after the exercise is

completed.
3.2.1 Branched-chain amino acids and the Relationship with Resistance Exercise

In an investigation of amino acid supplementary effects upon hormonal profiles in
resistance trained males by supplementing the group with high BCAA (6 ¢ per day) for
3 weeks and allowing training in the 4" week, the results showed a lower level of
serum creatine kinase and cortisol when compared with the placebo (lactose). This
result therefore suggests that high levels of BCAA supplementation may produce a net
anabolic hormonal profile while attenuating training induced increases in muscle tissue

damage (22).

Furthermore, a study of resistance trained males for the longer duration of 8 weeks
was carried out, in which the volunteer subjects were randomly allocated to either
the BCAA group or the carbohydrate group. The outcome revealed that for trained
athletes performing resistance training with BCAA supplementation on a hypocaloric
diet were able to retain their lean mass with no loss of skeletal muscle functionality

even though fat mass was simultaneously lost (23).

However, the study of Soran et al (24) investigated the effects of different doses of
branched chain amino acids on muscle damage by using 14.8 ¢ and 33.3 ¢ of BCAA at
30 minutes before and after exercise. The results showed levels of serum CK and LDH
which are indicators for the muscles of serum CK and LDH between the pre- and post-

exercise measures from 24 hours to 48 hours, but there were no significant differences
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between the two groups. So, from this result it can be indicated that giving different
doses of BCAA did not affect muscle injuries for footballers while exercising the lower

parts of the body with resistance.

3.2.2 Branched-chain amino acids and the Relationship with Endurance Exercise

A study conducted by Greer et al. determined the effects of BCAAs on aerobic
performance and rate of perceived exertion compared with carbohydrate beverages
(CHO) and a non-caloric placebo (PLAC). All participants received equal supplements
of 200 kcal of BCAA (24.3 ¢) and CHO before and at 60 minutes of exercise. From the
study it was found there was no difference in the distance achieved by cyclists
between BCAA and CHO, but the rate of perceived exertion was reduced at 75 and 90
minutes in the BCAA sample compared with PLAC. Hence, eating branched chain amino
acids will increase the concentration of branched chain amino acids in the blood by
reducing the intensity of the exercise but will not affect the sporting performance of

consumers (25).

A study carried out by Reinaldo A. Bassit et al. examined triathletes and marathon
runners and used 6 g of branched chain amino acids 30 days before competition and
a week after competition for the triathletes, and 15 days before the test day for the
runners. The triathletes received BCAA twice a day after training while the runners
received a single dose (3 ¢ of BCAA). After the test day, only the triathletes were
administered 3 g of BCAA in the morning for one week. All participants had their blood
collected 45 minutes before the event and 15 minutes after their race. The results
showed that this approach can strengthen immunity by creating glutamine; the main

amino acid that is important for the immune system (26).
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Blomstrand et al. (27) investigated the effects of BCAA on physical performance and
plasma concentration by having 7.5 ¢ and 16 ¢ of branched chain amino acids
consumed by cross-country runners and marathon runners (five times for cross-country
and four times for marathon), respectively. The indication would be that athletes who
had eaten branched chain amino acids would show improvements in both physical
fitness and brain effectiveness when compared with athletes who drank common
drinks. Moreover, the results from this study showed no changes in the plasma
concentration of tyrosine and phenylalanine during the marathon race, suggesting that
BCAA may suppress the rate of protein degradation during exercise, which leads to

improved performance in marathon runners.

These results are consistent with the preliminary studies of Shimomura (20) who found
that eating 5 ¢ of branched chain amino acids 15 minutes before exercise can reduce
tissue injury and fatisue symptoms after exercise for several days in healthy adults
who did not take regular exercise. Furthermore, the study of WiSnik et al. (28) also
investicated the effects of BCAAs on psychomotor performance by using 7 ¢ of
branched chain amino acids 1 hour before exercise. They found no significant
difference in biochemical outcomes for BCAA and placebo, but in multiple choice
reaction time the BCAA sample showed shorter times than the placebo group before
and during exercise. Therefore, BCAA can reduce the duration before the response to
a trigger. It will be effective when used in athletes requiring quick reactions to the

external environment, such as football players or athletes in team sports.

In a study of the effects of branched chain amino acids on perceived exertion rate
while exercising by using BCAA solution containing 7 g/L, all participants received 150-
200 mL of solution immediately before exercise and at the 15 minute point during

exercise. The total amount of BCAA supplied to subjects was 90 mg/ke bodyweight.
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There were no significant differences in physical performance between BCAA and
placebo, but the plasma concentration ratio of free tryptophan/BCAAs, which
increased by 45% during exercise and by 150% 5 minutes after exercise in the placebo
trial, remained unchanged or even decreased when BCAAs were ingested. Therefore,
it could be explained that branched chain amino acids can maintain or decrease the
ratio of free tryptophan / BCAAs which will increase after exercise and be a cause of

fatigue (29).

7.5 ¢/L of the branched chain amino acids can improve the mental performance of
female football players as well (30). In addition, in a study of the influence of BCAA
supplements on urinary protein metabolite concentrations after swimming, the results
found that swimmers who had eaten 12 ¢ immediately before training in breast stroke
and immediately after training in front crawl stroke for 14 days, had lower
concentrations of urinary urea nitrogen, hydroxyproline (HP) and 3-methylhistidine

(3MH). Therefore, BCAA could help to prevent protein breakdown in muscles (31).

A review of the literature concerning the effects of BCAA supplements on skeletal
muscles when exercising shows that there are benefits to be obtained from
supplementation in terms of reducing damage to muscles caused by exercise and in
supporting the muscle-protein synthesis process. It can thus be concluded that BCAAs
may have a positive role to play for sportspersons. While many of the studies carried
out in humans have used small doses of .5 ¢ of BCAA, it has not yet been established
exactly what dosage levels might yield the best results (19). Investigation of leucine in
healthy men by intravenous infusion of leucine has been compared with normal saline.
The results indicated that leucine decreases the plasma concentrations of several
amino acids and also whole body valine flux, oxidation, and phenylalnine flux. Hence,
leucine inhibits protein degradation by decreasing the plasma concentrations of several

amino acids, particularly valine and isoleucine. Taking branched chain amino acids to
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increase the balance of protein will obviously have a positive effect in people with

protein deficiencies (32).

A study conducted by Coombes gave 12 g of the branched chain amino acids per day
for 14 days, and found that the branched chain amino acids would support a level of

serum which could indicate reduced tissue injury. (33)

In the study of Jackman (34), the researcher examined the role of BCAAs during
recovery following eccentric exercise. All subjects received BCAA supplements which
comprised 7.3 g of the branched chain amino acids on the test day (3.5 g of leucine,
2.1 g of isoleucine and 1.7 g of valine). The supplements were administered 30 minutes
before exercise and 1.5 hours after exercise, between lunch and dinner. On the
following 2 days, supplements were consumed between meals (4 times). The results
showed that muscle function decreased after the eccentric exercise, but the degree
of force loss was unaffected by BCAAs compared with the placebo. In the BCAA group
there was a decrease in flex muscle soreness at 48 hours and 72 hours. From the
explanation of the area under the curve, flexed muscle soreness was found to be
lower in BCAAs than in the placebo group. Therefore, the researcher concluded that
branched chain amino acids could reduce muscle injuries, but did not increase exercise

performance by reducing the workload of the muscles.
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3.3 Milk and physical performance

Milk is a drink which contains protein, calcium and vitamin D, which strengthens bones
and muscles (body composition). Milk’s principal proteins are the casein and whey
proteins which contain branched-chain amino acids, and in particular leucine,
especially in skimmed milk. Whey and casein have differing bioavailability and
absorption rates; notably whey protein will dissolve in water and so it be easily
digested, hence the term ‘fast protein’. When whey protein is consumed, amino acids
become available to the body very quickly afterwards. In contrast, casein does not
dissolve in water and instead delivers its amino acids much more slowly. However,
these amino acids will be maintained within the body at higher levels for much longer.
The differences in how these proteins work may explain the body’s responses to milk

when undertaking exercise (35).

One review of the impact of milk consumption and resistance training on body
composition found resistance exercise and milk/dairy consumption can positively
impact body composition in women by promoting favourable changes in all three
body compartments: fat, lean (muscle) and bone (36). Therefore, there have been
further studies about the effects of milk on physical performance. One of the studies
was that of Saunders (37) who studied drinks containing a skimmed milk protein of 6.5
g in cyclists. It was found that cyclists who had consumed the drink containing skimmed
milk protein could ride for longer periods and had lower rates of fatigue and muscle
injuries compared with those who did not drink skimmed milk. Kim (38) studied the
effects of low-fat chocolate milk with 8 grams of protein components after exercise in
athletes. It was found that low-fat chocolate milk supports performance equivalent to
sports drink. Meanwhile, the study of Gilson et al (39) found that drinking chocolate
milk with 28 ¢ of protein within 5 minutes after training for 4 days could decrease

levels of serum creatine kinase which is an indicator of muscle injury. This result is
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consistent with the study of Cockburn (40) which indicated that drinking milk or

beverages containing 34 ¢ of protein can reduce muscle injury caused from exercise.

From the study of Jason (41) related to endurance training in males, it was found that
both time to exhaustion and total work could be increased significantly by consuming
chocolate milk and a drink to replace fluids, in comparison with drinks which replace
carbohydrates. The implication is that chocolate milk supports recovery after
exhaustion from exercise. In further studies of the effects of milk on endurance, it was

revealed that milk consumption on the completion of exercise was also helpful (42).

Finally, research carried out by Lunn et al. (42) investigated how fat-free chocolate
milk consumption can influence the kinetic and cellular markers of protein turnover,
levels of muscle glycogen, and the recovery of the body from long periods of sustained
exercise. It was revealed that milk provided greater benefits than drinks based purely
on carbohydrates in terms of muscle protein fractional synthetic rate (FSR) and leucine

kinetics.

Calcium plays an important role in maintaining muscle strength and density. One study
of calcium in pre-exercise meals showed that a prolonged and high intensity bout of
stationary cycling attenuates the exercise induced rise in markers of bone resorption

(43).

Vitamin D is a fat soluble fibre which can be synthesized in the body by using energy
from sunlight, and it is also found in a few foods. A review of evidence from 16
randomized controlled trials on the effects of treatment with vitamin D on muscle
function, with the exception of studies of subjects above 50 years old revealed that in
eleven studies the level of 25-hydroxyvitamin D (250HD) was below 50 nmol/l and

the level of the plasma 250HD was increased significantly in all studies. In seven
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studies vitamin D was shown to have an effect on the muscle strength of the lower
legs, body sway, and/or physical performance (44). A systematic review showed that 4
or 5 studies and 2 of 3 studies investigating the effects of vitamin D supplements on
balance and gait respectively produced the conclusion that there was no significant
influence. However, 4 of the studies did reveal a significant influence on muscle
strength, although this effect was not confirmed in 3 similar studies of the same
phenomenon. Furthermore, no statistically significant relationship could be confirmed
between the use of vitamin D and the outcome of sit-to-stand tests in half of the
studies reviewed. Therefore there is no consensus established on the benefits of
vitamin D upon physical sporting performance (45). Another review of evidence that
vitamin D affects physical and athletic performance indicated that it may improve
athletic performance in athletes with a vitamin D deficiency. Athletes reach maximum
performance levels when 25(0OH)D levels reach the level usually attained via natural,
full-body, summer sun exposure, which can be measured as around 50 ngimLj1. These
levels would also offer some protection to the athlete from other medical problems,

both chronic and acute (46).
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3.4 Sport Drinks and physical performance

Sports drink are available in various brands, sizes and flavours. Some are designed
specifically to replace electrolytes lost by sweating during physical exertion. Others
replace carbohydrates that are used during exercise to refresh muscles and the brain
(47). There are many studies which have proved that it can enhance sports
performance of athletes compared with water, due to the fact that while exercising,
blood sugar levels and accumulated glycogen will be reduced. Therefore, sports drink
will boost blood sugar levels resulting in better sports performance of athletes (48). In
addition, drinking sports drink with sugar can reduce the loss of muscle compared with
water (49) as well as helping to increase health performance for those who drink while
exercising continuously for a long period including short period sports, such as sprinting
(50, 51). However, the study of Saunders (37) found that mixing protein into beverages
can increase the effectiveness of reducing symptoms of fatigue or injury as well.
From studies of the effect of sports drink during exercise on endurance capacity, the
results have shown that percentages of fluid retention, levels of serum sodium
concentration, percentage changes in plasma volume at 5 hours of recovery, blood
glucose concentrations at 0 minutes and lhour and also endurance capacity were
higher in sports drink compared to water or a placebo (52).

In addition, the examination of sports drink on post-exercise metabolism showed the
effect of green tea-based sports drink on glucose, citrate and lactate levels in plasma
and on acetone, 3-OH-butyrate, and lactate levels in urine when using multilevel PLS-
DA models of plasma and urine. It was also found that levels of caffeine and hippuric
acid increased in urine which indicated that they were absorbed by green tea extract
components. Accordingly, the researcher concluded that NMR-based metabolomics

allowed  the  complex effects of a green tea  extract-based
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carbohydrate/hydroelectrolyte beverage on the energy metabolism of athletes during
recovery by post-exercise rehydration to be evaluated (53).

A broad review of over one hundred smaller studies of the performance effects of
sports drink was performed by Coombes et al. (54) who concluded that the type of
test used to assess performance had a greater influence on the outcome than the
drinks themselves. Factors such as the training state of the athletes or the
environmental circumstances were more significant. The studies investigated were
organized in various ways, designed to assess variables such as the timing of the drink
intake, the control of pre-exercise glycogen levels, the rate of drinking and the contents
of the drinks. Most studies revealed no significant influence whenever the CHO
concentration was relatively low and the drink was consumed before exercise.
However, just over half the studies showed that mild CHO solutions consumed during
the exercise rather than in advance did improve performance levels.

Moreover, carbohydrate — electrolyte solutions (CES) were able to enhance endurance
times in active females (55).

Kingsley et al. (56) investigated three different carbohydrate-hydration strategies to
compare their effects upon on blood glucose concentration, hydration status and
physical exercise performance during a football match simulation. Volunteers drank
equal quantities of a 9.6% carbohydrate-caffeine-electrolyte (~6 mg/kg BW caffeine)
solution containing carbohydrate-electrolyte gels (H-CHO), a 5.6% carbohydrate-
electrolyte solution with electrolyte gels (CHO), or an electrolyte solution containing
electrolyte gels (PL). Evaluation was performed using blood samples which were first
taken at rest, and the subsequently immediately before starting exercise, and then at
15 minute intervals during the simulated football match. The conclusion from this
research was that sprint performance could be improved by mixing carbohydrates with
caffeine, while blood glucose concentrations were raised both initially and at the 90

minute phase. However, there was a negative impact upon hydration status in
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comparison with the approach of using the 5.6% carbohydrate—electrolyte and
electrolyte solutions.

Meanwhile investigations have also been carried out upon the effects of consuming a
carbohydrate-electrolyte solution by using the 90-minute Loughborough Intermittent
Shuttle Test. This test revealed a significant effect on time (p=0.001) and differences
between 0-45 and 75-90 min (p < 0.05). However, footballing skill performance was
lowered by 3% when the results were compared before and after exercise when using
the carbohydrate-electrolyte solution. In the same test using a placebo, the decrease
in skill was 14% (p = 0.07), while in the simulated football match, skill levels declined
during the last half hour. When players received 52 ¢/ h carbohydrate as they
exercised, their skill levels did not decline as much as when they received only a
placebo of similar taste (57).

However, the response of blood glucose and blood lactate to the intake of
carbohydrates during a football match must also be considered, so a study was
undertaken involving ten male players who were given either a 6% CHO-electrolyte
solution or a placebo electrolyte solution two hours before the game commenced,
and also ten minutes before the start of each half, and at 15 minute intervals during
the game. The study discovered that the blood glucose response to exercise was
altered, with higher concentrations observed at the 30-45 minute stage in the
carbohydrate group when compared to the placebo group. The second half of the
game was different, however, with blood glucose concentrations showing no difference
between groups, since reductions from peak values took place at half time. The
concentrations of blood lactate were higher after 15 minutes of exercise than at rest
and remained heightened for the duration of the exercise. However, supplements had
no effect upon response time patterns. Therefore, it was concluded that the
consumption of 6% CHO-electrolyte drinks had no positive effect on blood glucose

concentrations for the second half of a football match (58).
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3.5 Timing of nutrition intake

Duration of eating also affects the body. Milou Beelen et al. (59) compiled research on
the effects of eating nutrients to support health restoration after exercise. He suggested
that eating carbohydrates 1.2 g¢/kg/hr after performing exercise can increase glycogen
synthesis in the muscles. There is another study supporting the idea that if you eat 0.8
g/kg/hr of carbohydrates with 0.2-0.4 g/kg/hr of protein after exercise, it will have an
effect close to that of eating 1.2 g/kg/hr of carbohydrates but it will increase the rate
of protein synthesis in muscle. This suggests that if you eat after exercise, it can be
effective for the body. This is consistent with the research of Emma Cockburn et al.
(60) who studied the duration of drinking milk effects in carbohydrates and proteins
which affect injury rates caused by exercise. It was found that drinking milk immediately
after exercise or within 24 hours could reduce muscle injuries after exercise compared

with drinking before exercise.

It is not advisable to consume proteins immediately before exercise because of the
long time taken for gastric emptying. However, consuming proteins after exercise can
support recovery and help in sustaining a positive protein balance. Studies have shown
that 20 g of intact protein along with 9 g of essential amino acids should be consumed
following exercise for the most beneficial effect on muscle protein synthesis which will

also give the body a positive protein balance (61).

3.6 Recovery Time

Under exercise conditions the body uses energy to drive muscle activity, thereby
neglecting the anabolic processes. The main energy sources supporting exercise are
carbohydrates, but energy can also be drawn from amino acids in muscle proteins
through catabolic and gluconeogenic processes, especially if exercise is extended over

a longer period. These processes are able to break down the amino acids for protein
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synthesis while exercise is taking place. Consequently, any period of exercise will give
the body a negative nitrogen balance because the quantity of protein broken down
exceeds the quantity synthesized. This state can be maintained for up to 48 hours

after intensive exercise before the balance is restored (62).

Recovery time is defined as the time taken for damage to the muscles caused by
activity to be repaired. This repair will also include the restoration of the enzymes in
the muscle fibres which produce energy and the carbohydrate stored within muscle
cells and the endocrine and immune systems. Recovery will require the muscles to
increase their protein levels which will lead to greater strength and reserves of energy.

It will also boost the enzyme levels available to enhance the lactate threshold.

4. Physical Performance in Football

Football is a team sport which is played by using a ball between 2 teams of 11 players
on each side. This sport is widely accepted as the most popular sport in the world,
and also in Thailand. It is a team sport that makes demands of both the anaerobic and
aerobic systems. In the course of the 90 minutes a match lasts, professional footballers
will cover up to 10 km while working at a level close to the anaerobic threshold, which
equates to between 80 and 90% of the maximum heart rate. This may be an
endurance test, but contained within the match will be short spells of intense action
as players sprint, turn, tackle and man oeuvre their bodies to control the ball. There
may also be physical contact with other players to take into account (8).

During the match, most of the general activity is governed by the aerobic metabolism
while the intensive periods of high level action require the anaerobic system. The
abilities demanded of a footballer therefore encompass muscular strength, muscular
endurance, speed, flexibility, and of course footballing skills (63, 64). The element of

muscle strength is related to the capacity of a muscle to resist an external force, such


http://www.brianmac.co.uk/physiole.htm
http://www.brianmac.co.uk/lactic.htm
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as a weight. Developing muscle strength through exercise can help to prevent injury
and improve performance. Meanwhile, flexibility requires that joints are able to move
to their fullest extent, which also depends on the length of the muscles involved.
Flexibility will enable certain movements to be performed without tearing muscles or
ligaments. Finally, muscle endurance refers to the capacity of a muscle group to
perform an action repeatedly over time without significant loss of performance.

A football match demands that its players are able to alternate hard work with periods
of relatively light work. Over 70% of a game can be spent performing gentle activities,
albeit with a high heart rate which indicates the use of high energy levels. Studies of
professional players have revealed that each might perform up to 250 short energy-
intensive actions in a match, which places a significant workload upon the anaerobic
energy systems. This energy demand can explain why fatisue is a constant challenge
to players throughout a match (12). Nowadays there are more football matches
played, and athletes are becoming injured during football matches more often. The
areas that are most likely to be injured are the muscles in the back of the thigh and
groin, along with ankles and knees. The risk factors of injury are age and pre-existing
injuries to certain areas (65). When players get injured, they have to take time away
from the game for treatment for long periods. This affects their chances of playing
matches for the team in competition. Nutrition will be one of the key factors which
can help to prevent injuries and can also help to speed recovery periods after injuries
have occurred. It is also a factor in enhancing sporting performance when fully fit.

4.1 Physical Performance Tests
4.1.1 Percentage of body fat

The objective is to determine the muscle and fat distributions in the body, noting that
high levels of fat are undesirable since obesity can cause the risk of disease to be

increased. Furthermore, for sportsmen, surplus fat reduces performance levels since it



54

hinders the production of muscular force, while also adding weight which must be

moved. Body fat percentages can be determined through a number of approaches.

1. Skinfold method

Skinfold measurements can be used to obtain a body fat percentage by a wide variety
of techniques, which depend to a certain extent on the type of person measured.
Therefore the approach taken should be one which is commonly used for people of
the type under assessment. The variety in methods can of course lead to differences
in results, so comparisons and accuracy cannot be relied upon. It is thus important to

understand which method was used when interpreting any kind of skinfold test.

1.1 Body density equations: Durnin and Womersley

Durnin and Womersley (66) developed a formulaic approach to estimating body fat
percentages through skinfold test data. The formula they developed is useful in not
being population specific because it was derived from data taken from heterogeneous

sample groups of widely varying ages.

Four skinfold measurements must be taken (biceps, triceps, subscapular, suprailiac) in
order to calculate the percentage of body fat. The log of their sum can then be

substituted in one of the equations presented as follows

Table 7 Equation to calculate percentage of body fat (67)

Age (years) Equations for males
<17 D = 1.1533 - (0.0643 x L)
17 - 19 D = 1.1620 - (0.0630 x L)

*D = predicted density of the body (g¢/ml), L = log of the total of the 4 skinfolds (mm).

Then obtain % body fat using the Siri equation

% Body Fat = (495 / Body Density) - 450
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However, the use of skinfold measurements does not guarantee an accurate
estimation of body fat percentage, but a series of tests can be used to measure
changes in the composition of the body’s fat levels over time. Correct use of calipers
is also critical since mistakes in calibration can lead to errors. As a result, the accuracy
of skinfold measurements depends on the skill and experience of the person
conducting the measurements. Accreditation can be obtained in this skill through ISAK.
Nevertheless skinfold measurements remain are very common means of evaluating
body composition due to their simplicity in comparison with hydrostatic weighing or
other approaches. The cost of testing is very low, once the cost of calipers has been

taken into account.(67)

Table 8 Body compositions in Thai male football players(68)

Group of athletes Weight (kg) Height (cm) % body fat

Thailand national mean 67.3(57.3-77.3)  171.6 (162.4-180.8) 11.21(8.3-14.1)

football team (N=71)
Youth Thailand mean 63.3(57.8-68.7) 172.1(166.5-177.7) 11.9(9.5-14.3)

National football Team

(N=32)

4.1.2 Vertical jump test

The vertical jump test requires the use of a portable force-plate to calculate the
jumping capacity of the player and thus determine muscular power. The test uses the
squat jump where the hands are held at the sides, and the free counter movement
jump. Arnason et al. found that performance in the vertical jump test was a powerful

indicator of performance in competitive football (8).

Table 9 Data for the vertical jump in Thailand national football team players

(68)(Sport Authority of Thailand)


http://www.topendsports.com/testing/isak.htm
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Group Distance (cm)

Mean S.D. Minimum Maximum
Youth Thailand National football 52 7.0 35 66
team (N=49)
Youth Thailand National football 53 4.6 45 61

team with age not more than 17

years old (N=32)

4.1.3 Flexibility (sit and reach test)

Flexibility is often measured using the sit and reach test, which provides information
about the hamstrings and the lower back muscles. The test can indicate problems
related to tightness which are found in lower back pain, lumbar lordosis, and forward
pelvic tilt and lower back pain. Wells and Dillon developed this particular test which

has become the most common test of general flexibility.

Test reliability can be compromised by the extent of warm up time permitted, and
the insistence on following exactly the same procedural steps whenever the test is
performed. Recorded norms for sit and reach are taken without warm ups, but
performance will be improved if a warm up is allowed. Taking the test after some
other endurance test will also raise test performance levels. Where a warm up is taken,
the conditions must be noted so they can be repeated in subsequent tests otherwise

comparisons become invalid.

The test is not difficult to perform, so is quick and convenient. A broad range of data

exist in the literature to allow standard comparisons to be made.

One drawback is that individual body measurement differences can make comparisons

between players difficult to interpret; different players are of different sizes.
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Furthermore, the test is relevant only to the lower back muscles and hamstrings so

cannot be used to reach conclusions about other areas of the body (69, 70).

Table 10 Normal standards for sit and reach (cm)(68)

Group Poor Fair Average Good Excellent

Thailand National <2 3-7 8-18 19 - 23 > 24

football team

Youth Thai athletes <2 2-6 T7-17 18 - 22 > 23
4.1.4 Muscular endurance
1. Push ups

The reliability of a test refers to the extent to which the results can be obtained in a
consistent manner to assess that which is intended to be assessed. The reliability will
thus depend on the conditions under which the test is performed in terms of strict
measuring protocols and procedures and the motivation of the athlete to perform to

his best.

The validity of a test refers to the extent to which the measurement made is actually
a measurement of what was intended, and also the extent to which the conclusions
drawn from those measurements can be considered suitable and relevant. In this case,
the test can provide a suitable indication of the effects that training has upon an

athlete’s physical performance and improvements (71).
2. Sit ups

This test provides data about the strength of the abdominal muscles and the
endurance capability of these abdominals and hip-flexors, which play a vital role in

supporting the back and ensuring core stability.
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Table 11 the standards for muscular endurance (time)(68)

Program Poor Fair Average Good Excellent
Push ups <10 11-20 21-39 40 - 49 > 50
Sit ups <20 21 -30 31-49 50 - 59 >60

4.1.5 Sprint 20 m

Different distances can be used for sprint tests according to the particular requirements

of the sport for which the athlete is being tested.

However, various factors can affect the results, such as the conditions of the running
surface, the weather, and the reliability of the timing from the start. Therefore these
conditions should be replicated or at least recorded so they can be taken into
consideration when analyzing the data. In particular, crosswinds are better than head

or tailwinds when measuring sprint speeds.

Table 12 the data for sprint standards of 5, 10 and 20 meters from the Australian

Institute of Sport (AIS)68)

Group of football players Speed (sec)
5m 10 m 20m
Youth AIS (N = 15) mean 1.07(1.02-  1.78(1.70- 3.01(2.89-
1.11) 1.86) 3.12)

Youth Australian National team mean 1.11(1.03-  1.85(1.74- 3.12(2.96—
Age 17 years old (N = 21) 1.16) 1.91) 3.19)

Australian National Olympic 1.10 (1.00- 1.81(1.69- 3.04

team (N=31) 1.18) 1.90) (2.92 -3.19)
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5. Food records

The use of a food record requires the athlete to take detailed notes on all food and
drink consumption during the study period. This may be a period of up to 7 days, and
may be requested several times during the course of a season or year. By taking notes,
the athlete need not try to remember everything and thus the record is an accurate
means of validating other approaches which include dietary evaluation. It is normal,
however, to use food records taken over periods of several days and repeated over
several years in order to avoid the kind of variations which occur between days and
between seasons. Such data can thus uncover information which might not be
divulged so readily when food frequency questionnaires (FFQ) are used. Indeed, for
validity and reliability, a three-day food record is typically an improvement over a food
frequency questionnaire, but the use of the FFQ still offers advantages in terms of

cost, administration, and its ability to collate large sets of data from large samples (72).

6. Evaluation of pain scores

6.1 Sport injuries

In players at all age groups, sports injuries are not unusual, and they can often affect
players over a long period of time. In cases where the injury causes lasting pain, it is
important to consult a specialist in sports injuries so that treatment can be
administered to prevent the pain becoming chronic. Specialists should be able to
construct rehabilitation plans for sports injuries which will help players to make a full

recovery and return to competitive action.



60

6.2 Visual analogue scale

In a majority of studies (73%), soreness has been the principal indicator of injury, while
in terms of eccentric contraction, measurement tools have typically aimed to find an
objective method of measuring the degree of soreness — with 12% seeking to
determine the force applied to a muscle group in order to reach the pain threshold,
while 63% applied a subjective visual analogue or numerical scale to assess the level

of soreness.(73) (74).

The visual analogue scale which is used to measure acute pain through the Intraclass
Correlation Coefficients (ICC) would seem to be quite effective, since it has been shown
to be possible to reproduce 90% of results to within 9 mm. Therefore it can be stated

that the VAS offers a suitable means of measuring acute pain (73).
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CHAPTER 3
METHOD

Objective

The objective of this research is to compare the efficacy of high branched-chain amino
acids drink, cow milk or sports drink on football performance and reducing muscle
injury. That is the clinical single-blinded crossover trial which was approved for ethical
consideration by The Ethics Review Committee for Research Involving Human Research

Subjects, Health Science Group, Chulalongkorn University.

Conceptual framework
— Flexibility
L+ Endurance

Branched Physical
chain amino ’
acid formula

-» Muscle power

performance
—* Speed

supplementation c
Cow’s milk Football — - IMjury — visualanaloguescale
. Players
o
s \ Anth tri
Sports drink @Q{'\ FOPOIEEHE o pody fat

indicator of body composition
fitness

Figure 7 Conceptual framework

Participants Selection

The participants will be football players who co-operated in the research who can
drink nutritional product with high branched-chain amino acid drink or cow milk or
sports drink including recording their consuming during the research and can test
physical performance for 6 times. The volunteers were selected from Rayong area

competitive soccer program. There are considerably more youth males’ competitive
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soccer teams in Rayong, subjects were limited to males. The subject selection process
included a random selection of highly motivated players who were capable of
completing the exercise tests. Before approaching the selected players, the
experimental protocol was explained to the prospective subject’s coach first to see if
they would allow their athletes to participate.

Inclusion Criteria

a. Male Football Player
b. Aged between 16-18 years
c. Same level of competition
Exclusion Criteria
a. Athletes with injury cannot attend the training.
b. Used any supplementations
c. Lactose intolerance
d. Alcohol use

e. Missing from physical performance test

Football Team Selection

In  this research, due to all four teams, Pluakdaeng Pittayakom School,
Rayongwittayakom Paknam School, Taksin Secondary School and Bankhai Secondary
School are young football teams with the same goal that committed to improve
athletes to be the champion of young league cup. The principle of selection is similar

training programs of the three teams which is expected to have a similar training period.
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Pluckdaeng Pittayakom Rayongwittayakom 3 Taksin secondary Bankhai
secondary school secondary school school secondary school
21 players 25 players 20 players 24 players

-Missing the fest
-Accident not

90 male football players VA
Per Protocol nutritional
Analysis \@i“t supplementation
41 players
49 male football players

Figure 8 Participants selection

Methods of Experiment Group Division

The participated athletes will be randomly selected for group allocation.

Sample Size Calculation

The number of participants in this research referred from the research of Colin D.
Wilborn et al.(75) which used difference of vertical jump level between whey protein
group and casein protein group. The researcher brought values in the formulas as
follows:

o’ (Zy oo+ Z17,3)2

(M_ﬂz)z

n=

By prescribing [ = Sample Size
O is a value of type | error which is ZO/: 1.96
2

S isavalue of typellerror  which 1-3=90%; Z,;: 1.28
M = Vertical jump average 4.1 cm in whey protein group
H, = Vertical jump average 3.5 cm in casein group

s? is the variance which represent by SD.”
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o’ (Zy oo+ Z1_/i')2

(14— 11,)’?

n=

| 1.25%(1.96+1.28)’

(4135 =45.56 ~ 46

Due to this research has 10% dropout, so the total of participants in this research is
52 persons.

Materials

Nutritional foods given to the athletes consist of high branched-chain amino acids, low

fat cow milk and sports drink.
3 days food record form
Questionnaire of sports injury
Stopwatch
Sit and reach box
Skinfold caliper
Weighing apparatus with a delicacy 0.1 kg
Height indicator with delicacy 0.1cm.

Nutritional products used in the research

This research intends to compare the effects of high branched-chain amino acid drink,
cow milk and sports drink which is available in the market. Due to there were many
researches that studied about the effect of nutritional product with high branched-
chain amino acids and its performance on physical performance and injury. But all of
those studies about comparison between nutritional product with high branched-chain

amino acids and sports drink or milk and sports drink. There was no study which
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compared the effects high branched-chain amino acid drink, cow milk and sports drink

on performance.

How to select types and quantities of the products in this research

1)

It started by determining the quantity of high branched-chain amino
acid drink which is expected to be effective on sports performance.
There were some literature reviews, it could be found the effect of high
branched-chain amino acids drink on sports performance for athletes
was in the range of 5.0 -7.5 ¢. From the study of Shimomura Y., it could
be found that consuming 5 ¢ of branched-chain amino acids 15 minutes
before exercise can delay onset muscle soreness after exercise for
several days. The researcher used the amount of nutritional product
with high branched-chain amino acids total 4.54 g which is close to such
the research. There is only one brand of nutritional product with high
branched-chain amino acids in Thailand, that is Aminoleban Oral. The
4.54 ¢ of Aminoleban Oral requires 4 measuring spoon. It contains 10.8
g of protein and 168 kcal of energy.

The researcher will choose cow milk correctly to close the amount of
protein and energy in Aminoleban Oral. It has 10 g of protein and 170
kcal of energy.

The sports drink were selected from the products for athletes (Sport
drink) that available to buy in the market. The one bottle of sports drink
(250 cc) gives energy 140 kcal which close to nutritional drink and cow

milk.

Product information

Aminoleban Oral
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Aminoleban Oral is nutritional product designed specifically for people suffering from
chronic liver conditions. It provides supplementary nutrition and is characterized by its

high concentration of branched-chain amino acids, which can be up to 45%.

INDICATIONS
The product is used to alleviate the symptoms associated with chronic liver

impairment by providing nutritional support. Patients with hepatic encephalopathy will

also benefit from its use.

Cow milk
For cow milk, the researcher chose Thai-Danish UHT milk, 250-ml package which is
available in the market. It contains total fat 10 g (saturated fat 6 g), cholesterol 35 mg,
sodium 100 mg, total carbohydrate 9¢ (dietary fiber 2 g, sugars 7 ¢), protein 10 ¢ and
small amounts of micronutrients. The calories break down from fat 54%, CHO 22%,
and protein 24%.

Sports drink
Sponsor® orange flavor was used in this trial. Total calories are 140 kcal. It also
contains total carbohydrate 34 ¢ (sugar 32 g), sodium 110 mg and iron.

Table 13 Summary table of 3 types of nutrient supplements quantities used in the

research
Group Branched-chain Cow milk Sports drink
Component amino acid drink
Energy (kcal) 168 170 140
Protein (g) 10.8 10 -
Branched-chain 4.54 1.51 -

amino acids (g)

Carbohydrate(g) 25.92 9 34

Fat (g) 2.8 10 0.1
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Measure 4 measuring spoon 1 box 1 bottle

Net volume (cc) 250 250 250

Research Design

The research design is a study of clinical nutritional in term of Single-Blind Crossover
Trial by dividing into 3 study groups (21 persons for each group) who will receive one
from three forms of interventions, that is, 1) High branched-chain amino acid drink 2)
Cow milk 3) Sports drink for 10 days in each period and will rotate until receiving all

interventions (Period 1-3) (Figure 9).

Washout 1 Washout 2
| ] 1 ] ] 1
D(-12) Do D1 D14 D15 D21 D22 D35 D36 D42 D43 D56
Mon Sat Sun S5at Sun Sat Sun Sat Sun Sat  Sun Sat

Figure 9. Overall image of study design

Period 0 was collected data only for 3 days food records are representatives which
athletes have to eat before intervention period (Monday D (-12), Friday D (-8) in the 1%

week and Wednesday D (-3) in the 2" week)

Period 1 took two weeks. There will be physical performance test for athletes and
questionnaire of muscle injury for 2 times (before and after)in Day 1 (Sunday) and Day
14 (Saturday) by letting athletes drink the first type of study products after finished

training in the evening since Monday-Friday for both 2 weeks, except Saturday-Sunday
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that are matching days. There will be washout for one week before entering Period 2.
In the washout phase, athletes will eat normally

Period 2 and Period 3 will take two weeks. The athletes will be changed their

nutritional products until receiving all types of nutritional products. (Figure 10)
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Figure 10. Showed studied in each period

70



71

The researcher expected this research to be a Single-Blind Crossover Trial that
participants in the researchers will not know which type of nutritional products will be
taken to athletes to reduce bias in the assessment. However, all participants will

receive all 3 types of products by rotation at the end of the period.

Dietary instruction during the study

This research is comparison of effects from nutritional products consumption. The
researcher inspect athletes to consume foods normally by no skipping any meal to

receive complete nutrition. The principles are indicated as follow.

1. Energy: The researcher asked for cooperation from the athletes who participated in

the research for eating foods with proper quantity of energy approximately everyday.

2. Protein: Foods high in protein are such as meat, milk, egg and nut. The researcher
asked for cooperation from the athletes who participated in the research for eating

protein foods approximately everyday.

Food record

The participants would receive 24-h food record form. They had to record during 2
weeks before entering research by recording in Monday and Friday of the first week
and Wednesday of the second week. While research had been started, the participants
would receive one of three nutritional products for drinking in Monday to Friday (Day2-
6 and Day 9-13, Day 23-27and Day 30-34 and Day 44-48 and Day 51-55) and the food
record for recording in Monday and Friday(Day 2and Day 6) and Wednesday (Day 11),
Monday and Friday (Day 23 and Day 27) and Wednesday(Day 32) ,Monday and
Friday(Day 44 and Day 48) and Wednesday(Day 53) of period 1,2 and 3, respectively.
In each period, there would be one week washout for the participants to consume

foods as normally.(Figure 11).
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Study Period total 69 days
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Figure 11 showed 3 days food record in each period

Activities on test day

Data Collection and 3 groups of activities:

Day 1,22, 43 and Day 14,35,56 (end of the 2" week)

07.00 a.m. Body Composition Test, takes around 5 minutes.

07.45 a.m. Flexibility Test takes around 5 minutes.

08.00 a.m. Muscular EnduranceTest, takes around 10 minutes.

10.00 a.m. Vertical JumpTest ,takes around 5 minutes.

15.00 a.m. Sprint Test (5,10 and 20 meter) takes around 5 minutes.

15.30 a.m. Answering Pain Assessment Questionnaire takes around 5 minutes.

* The starting time will be adjust by coach and convenient time of each team.
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Table 14 The team of researchers at least 2 persons who will assist on testing.

Name Duties

1. Mr. Pongpat Intarat Record weight, height

2. Mr. Chairat Sae-kow Record  weight, height and  subcutaneous
measurement
Control and record Muscular EnduranceTest which
consists of Push-ups and Sit — up. Control and record

Sprint Test(5,10 and 20 meter) and Vertical Jump Test.

AUl of the team of researchers are physiotherapists whose knowledge, understandings

and having experience in sports performance test.

Physical Performance Test
1. Body Composition Measurement

In this measurement, weight and height are recorded for each subject to indicate shape
and body composition. A supporting measurement of body composition is fat tissue,
so it is measured and recorded as well. Typically, this measurement is taken by
employing callipers to gauge the thickness of subcutaneous fat (Skinfold callipers) in 4

positions (biceps, triceps, subscapular, suprailiac) to calculate the percentage of body

fat.

Figure 12 measurement of biceps Figure 13 measurement of triceps



74

Figure 14 measurement of triceps Figure 15 measurement of suprailiac
2. Flexibility
Sit and Reach Test

This is a test of flexibility of hamstrings and the lower back muscle groups which is

important for football players by kicking the ball.

Tool Sit and reach box

Methods In this test, athletes remove their shoes and place their feet into the
indicator while seated on the floor. From this position, they stretch their arms ahead
as far as possible, keeping hands and arms on both sides of the scale. The fingertips
on both hands must remain evenly in the position for 2 seconds and the distance read

in cm units. Each test is repeated 2 times with the best result recorded.
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Figure 16. sit and reach test

3. Muscular Endurance Test

Muscular Endurance Test is a test of muscle function to resist weight in continuous
period. The test method of upper body muscle groups is push-ups and for torso

muscles group is sit — up.

Tool and Equipment Pad and stopwatch
Methods

3.1 Push-ups

Figure 17 Push up test

This test begins from the prone position, with the body outstretched and facing the
ground. The feet and palms should be the only body parts touching the ground with

the body in a straight and horizontal position. A repetition consists of lowering the
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body by bending the arms at the elbows until the chest nearly touches the ground
and raising the body to the starting position. This motion is repeated continuously, as

many times as possible within 1 minute.
3.2 Sit-up

The test begins with the subject lying on the back with knees slightly bent and both
hands on either side of the head. From this position, subjects raise their upper bodies
from the waist until they can touch both elbows to both knees. Each repetition is
completed after the subjects lower their upper bodies back to the starting position.

This motion is repeated continuously, as many times as possible in one minute.

[ \prmion N

Figure 18 sit up test

4. Muscle Power Test
Vertical JumpTest

Vertical Jump Test is a test of leg muscle power or explosive power that is
necessary for kicking a ball, jumping and hitting by head, jumping to get a ball, running

up and others.

Tool Yard strick or wall
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Methods

In this test, athletes were asked to raise their dominant hands to their fullest height,
with the height measured from the ground to the hands in cm. Subsequently, the
athletes used their non-dominant (weak) hands to grasp their waists while raising their
dominant hands over their heads. They were then asked to jump as high as possible
while maintaining the position, using the hand over their heads to touch the highest
possible place on the scale. Each subject was tested 3 times with the highest mark
recorded for each. The difference between jumping distance to the height of the hand

was calculated by measuring from a normal standing position.

Figure 19 Vertical jump test
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5. Speed
Sprint Test (5,10 and 20 meter)

Sprint Test in the distance of 20 meters is a primary speed of athletes or

anaerobic power.

Tool Smooth surface runway or football field, automatic timer that can record time
at the distance 5 meters, 10 meters and 20 meters (If there is no automatic timer, it
can be replaced with 3 stopwatches to record time at 5 meters, 10 meters and 20

meters.)
Methods

In the sprint tests, athletes stand leaning forward at the starting point. Upon receiving
the signal to start, athletes run as fast as possible to the end of the distance designated
for the particular test, with the start/finish time recorded for each test and distance of
5, 10 and 20 metres. Each test distance was conducted 3 times with the best time

recorded.

Figure 20 Sprint 20 m. test
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Statistical analysis

1. Displaying median with average and data distribution measurement with
standard deviation (S.D.) in case of quantitative data, and difference of physical
performance of each group.

2. Food record was analyzed by IMMUCAL-Nutrients version

3. Test of significance was performed by specifying statistical significance level at
Ol = 0.05 by 4 methods of statistical analysis as follows.

a) The analysis of difference between pre and post period in each group
Independent T-test

b) The analysis of difference among 3 groups in the same period with
statistics One Way ANOVA

c) The analysis of Post hoc test (Scheffe)

d) Wilcoxon Signed Rank test was used for analyze the questionnaire injury

Ethical consideration

The researcher protects authority of the participants in the research by

1) Concealing names of athletes who participated in this research in all
data collection points by using data records and codes with no display
or name records.

2) Keeping names, codes and numbers of the research participants
separately.

3) The researcher did not provided payment for athletes. But in the

research project, the athletes will receive 3 types of nutritional foods.
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Chapter 4
Result

This research is unique in examining the available information which compares the
effects upon the body and sporting performance of milk, sports drink and drinks
containing branched-chain amino acids when consumed by male footballers aged
between 16 and 18 years. While various studies have investigated the effects of these
interventions in isolation, no study has previously sought to directly compare all of
the available supplements which can be used by sportsmen. The objective in this
study was therefore to make the necessary comparisons without making any
alterations to the regular lives of the study participants. The study focused in particular
upon the skills and activity levels that are required during the course of a typical
football match.

The study group was comprised of forty nine male football players aged between 16
-18. Individual performance was tested during each period and measured for body

fat composition, flexibility, muscular endurance, muscle power and sprints.

Table 15 Baseline characteristics of football players in each team

Team Pluakdeang R.Y.W.3 Bankhai Taksin Total
N =17 N =10 N=11 N=11 N =49
Variables Mean (S.D.)  Mean (S.D.) Mean Mean Mean (S.D.)
(S.D.) (S.D.)
Ages 17.76 (0.437)  16.60(0.516) 16.73 17.27 17.18 (0.67)
(0.467) (0.467)
Height (cm) 166.353 168.80 167.00 165.27 166.8 (4.59)
(4.488) (2.573) (5.800) (4.962)
Weight (kg) 56.92 (5.066)  50.89 (5.490) 57.61 ( 54.94 55.40 (6.786)

7.657) (8.303)
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%body fat 12.10 (1.973) 10.93(2.831) 1343 11.88 12.11 (3.327)
(4.119) (4.524)

Flexibility 13.24 (6.190) 9.20 (4.517) 8.64 (5.938) 15.27 11.84 (5.821)

(cm) (3.636)

Push up 34.65 (10.056) 21.90(9.620) 35.82 26.55 30.49

(time) (11.260) (7.090) (10.932)

Sit up (time) 54.53 (9.274) 47.30 (7.889) 42.18 43.45 47.80 (9.50)
(7.574) (7.019)

Vertical jump ~ 52.65 (5.303)  43.65(4.859) 48.23 52.86 49.87 (6.187)

(cm) (6.322) (3.592)

Sprint time

(sec)

At5m 1.25(0.131) 1.48 (0.142) 1.65(0.119)  1.56 (0.200)  1.46 (0.218)

At 10 m 1.99 (0.123) 2.23(0.111) 2.37(0.134) 2.32(0.179) 2.20(0.208)

At20 m 3.29(0.137) 3.65 (0.147) 3.78(0.187) 3.78(0.207) 3.58(0.275)

Table 16 Baseline of 3 days food record before starting to supplementation

(period0)
Team Pluakdeang R.Y.W.3 Bankhai Taksin Total

N=17 N =10 N=11 N=11 N = 49

Variables Mean (S.D) Mean (S.D) Mean (S.D) Mean (S.D) Mean (S.D.)

Energy 1206.46 1304.77 1412.59 1368.11 1309.09

(Kcal) (331.77) (193.76) (166.59) (340.57) (284.01)

CHO (g) 149.19 159.77 (31.28) 184.02 (32.98) 155.93 160.68
(41.17) (49.72) (40.83)

Protein (g) 51.74 (15.76)  56.30 (15.52) 51.59 (6.97) 55.12 53.39 (13.36)

(13.18)
Fat (¢) 44.66 (17.10) 49.10 (9.79) 52.53(9.16) 58.57 50.39 (15.17)

(18.21)
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Table 18 Comparison the difference of physical performance between all

nutritional products (One way ANOVA)

84

supplements Sports drink Milk BCAA P value
Physical Mean diff (S.D) Mean diff Mean diff (S.D)
performance (s.D)
Body weight 0.36 (0.76) 0.004 (0.63) 0.32 (0.87) 0.763
Percentage of body fat -0.35 (0.92) 0.15(0.85) 0.36 (1.38) 0.001%
composition
Flexibility -0.14 (1.98) 0.88 (2.00) 0.04 (2.49) 0.049*
Push up 3.76 (8.50) -0.47 (4.34) 0.33 (9.10) 0.016*
Sit up 2.84 (7.25) 1.61 (60.6) 3.55 (5.90) 0.323
Vertical jump -1.19 (3.12) -0.55 (2.70) 0.23 (3.57) 0.084
Sprint
Sprint time at 5 m 0.13 (0.26) 0.02 (0.11) 0.04 (0.12) 0.003*
Sprint time at 10 m 0.11(0.22) 0.02 (0.14) 0.05 (0.15) 0.028*
Sprint time at 20 m 0.15(0.23) 0.03 (0.15) 0.06 (0.18) 0.005*
*BCAA = Branched -chain amino acid drinks ; P value = 0.05
Table 19 The post hoc test of physical performance (Scheffe)
Variables Groups Mean Mean diff P value
Sports Milk BCAA Sports Milk BCAA
drink drink
% body fat  Sports drink -0.35 -0.500 -0.709 0.038*  0.002*
Mitk 0.15 -0.208 0.562
BCAA 0.36
flexibility Sports drink -0.14 -1.020 -0.184 0.070 0.916
Mitk 0.88 0.837 0.165
BCAA 0.04
Push up Sports drink 3.76 4.224 3.429 0.025*  0.087
Mitk -0.47 -0.796 0.875
BCAA 0.33
Sprint time
Sprint time  Sports drink 0.13 0.116 0.092 0.006*  0.037*
at5m Milk 0.02 -0.024 0.801
BCAA 0.04
Sports drink 0.11 0.092 0.060 0.031 0.223
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Sprint time  Milk

at 10 m BCAA
Sports drink

Sprint time  Milk

at20 m BCAA

0.02
0.05
0.15
0.03
0.06

0.121

-0.032

0.093
-0.028

0.038*

0.652

0.055
0.767

*BCAA = Branched-chain amino acid drinks; P value = 0.05

1. Percent of Body fat

Percentage of body fat composition between pre and post period of each supplement

showed significant increase in branched-chain amino acid drinks group (p = 0.023), but

it was significant decrease in sports drink group. (p= 0.011) There were no significant

difference in milk group, but the trend was increase (p= 0.211). (figure19)

For comparison the difference of body fat percentage in pre and post period of all

nutritional products showed significant difference in all supplements (p = 0.001), with

the branched-chain amino acid drinks group exhibiting the most difference from post

period was more than pre period, followed by sports drink which pre period was more

than post period and milk by post period more than pre period) (figure 20)

To compare between group found sport drinks was lower than milk (p = 0.038) and

branched-chain amino acid drinks (p = 0.002).(figure 21)

12.4
12.2

12
11.8
11.6
11.4
11.2

11
10.8

% Body fat
H PRE POST
11.89 11.91*
11.77* 1173 I T
L 11:55*
Sport drink Milk BCAA

Figure 21 Comparison Effects of nutritional drinks on %bodly fat composition in pre and post period. (p<0.05)
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Figure 22 Comparison the different of %body fat composition between pre and post period among all
nutritional drinks (p<0.05)
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Figure 23 Comparison the different of %bodly fat composition between group in pre and post period

2. Flexibility

Flexibility was significant increase in milk (p = 0.003) and no significant different in

BCAA and sports drink between pre and post period. (figure 22)

To compare the difference of flexibility in all supplements showed that a significant
difference was present in each group (p = 0.049), with milk exhibiting the most
difference by post is more than pre, followed by sports drink which pre is less than

post and BCAA which post is more than pre. (figure 23)



87

No significant difference of flexibility was found when compare between pair of
supplement by sports drink and milk (p = 0.070), sports drink and BCAA (p = 0.916)

and milk and BCAA (p = 0.165). (figure 24)

Flexibility
" 12.69 12.73
* . .
E 12 :
11
10
Sport drink Milk BCAA
supplement
B PRE = POST

Figure 24 Comparison effects of nutritional drinks on flexibility in pre and post period. (p<0.05)
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0.6
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0 —_—
— Mean Supplement
02 Troae

Figure 25 Comparison the different of flexibility between pre and post period among all nutritional drinks

(p<0.05)
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Figure 26 Comparison the different of flexibility between group in pre and post period (p<0.05)

3. Push up
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Push up was significant increase in sport drinks (p= 0.003) and no significant different

was found in milk and BCAA group (p = 0.452 and p = 0.803) in pre and post period.

(figure 25)

For comparison the difference of push up of all nutritional drinks showed that all

drinks had a significant affect (p = 0.016), with sports drink having the most difference

which post period was higher than pre period, followed by milk which post period was

decrease when compare with pre and BCAA, after supplementation which BCAA the

push up time was high when compare with the beginning.(figure 26)

To compare the difference of push up between pair of supplement found sport drinks

was higher than milk (p = 0.025). (figure 27)
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Figure 27 Comparison effects of nutritional drinks on push up in pre and post period. (p<0.05)
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Figure 28 Comparison the different of push up between pre and post period among all nutritional drinks (p<0.05)
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Figure 29 Comparison the different of push up between group in pre and post period (p<0.05)
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4. Situp

Sit up test was significant increase in sport drinks and BCAA (p=0.009 and p =
0.000), but no significant different in milk (p = 0.068) when compare between
pre and post period. (figure 28)

For comparison of the difference of sit up test between all groups showed no

significant different was presented. (p = 0.323) (figure 29)

26 Sit up 53.61*
54
52 51118
g 50
s 48
46
44
42
Sport drink Milk BCAA
supplement
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Figure 30 Comparison effects of sit up between pre and post period. (p<0.05)
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3.55
2.84
3 W Sport drink
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0 supplement
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Figure 31 Comparison the different of push up between pre and post period among all nutritional drinks

(p<0.05)
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5. Vertical jump

Vertical jump was significant decrease in sports drink (p = 0.010) and no
significant different was found in milk (p = 0.160) and BCAA (p = 0.648) in pre
and post period. (figure 30)

The comparison of the difference of jump between all groups showed no

significant different. (p = 0.084) (figure 31).

51
49.87* Jump
50
49.05 49129
49 48.68* 4873
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48
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Sport drink Milk BCAA
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Figure 32 Comparison effects of vertical jump between pre and post period (p<0.05)
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Figure 33 Comparison the different of vertical jump between pre and post period among all nutritional drinks

(p<0.05)
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6. Sprint

Sprint 5 meters

Sprint time at 5 meters showed significant increase of time in sport drinks and BCAA (p
= 0.001 and p = 0.020), but no significant different was observed in milk (p = 0.233)

when compare in pre and post period. (figure 32)

For comparison the difference of time in all drinks showed the most significant different
in sports drink followed by BCAA and milk which post is higher than pre. (p = 0.03)
(figure 33)

The comparison between pair of drinks found sport drinks was higher than milk and

BCAA.(figure 34)
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Figure 34 Comparison effects of sprint time at 5 m between pre and post period. (p<0.05)
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Figure 35 Comparison the different of sprint time at 5 m between pre and post period among all nutritional

0.2

0.15

0.1

sec

0.05

-0.05

drinks (p<0.05)

Sprint 5 m

0p4
Z'iﬂ
=~
sport  milk sport BCAA milk  BCAA

drink dringupplement

Figure 36 Comparison the different of sprint time at 5 m between group in pre and post period (p<0.05)

Sprint 10 meters

Sprint at 10 meters showed significant increase of time in sport drinks and BCAA (p

=0.001 and p = 0.016), but showed no significant different in milk (p = 0.326) when

compare in pre and post period. (figure 35)

The comparison of the difference of time in all supplement showed the most

significant different in sport drinks followed by BCAA and milk which time was increase

in post period. (p = 0.028) (figure 36)
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To compare between pair of supplements found sprint time at 10 m of sport drinks
was higher than milk (p = 0.031). Therefore, the speed in sports drink was decreased.

(figure 37)

2.6 Sprint 10 m

25
288 Zr‘
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23
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Sport drink Milk BCAA

Figure 37 Comparison effects of sprint time at 10 m between pre and post period (p<0.05)
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Figure 38 Comparison the different of sprint time at 10 m between pre and post period among all nutritional

drinks (p<0.05)
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0.1
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Figure 39 Comparison the different of sprint time at 10 m between group in pre and post period (p<0.05)

Sprint 20 meter

Sprint at 20 meters showed significant increase of time in sport drinks and BCAA (p =
0.000 and 0.025), but no significant different was found in milk (p= 0.149) when

compare in pre and post period. (figure 38)

To compare the difference of time in all supplements showed the most significant
different in sport drinks followed by BCAA and milk which post period was more than

pre period. (p < 0.005) (figure 39)

The comparison between pair of group found sprint time at 20 m of sport drinks was
higher than milk (p = 0.038). Hence, the speed of sports drink was decreased. (figure

40)
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Figure 40 Comparison effect of sprint time at 20 m between pre and post period. (p<0.05)
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Figure 41 Comparison the different of sprint time at 20 m between pre and post period among all nutritional

drinks (p<0.05)
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Figure 42 Comparison the different of sprint time at 20 m between group in pre and post period (p<0.05)



7. Evaluation of muscle injury via questionnaire

There is no significant different between pre and post period of all area for sport drinks,
milk and BCAA, except Lt. hip / leg / knee /ankle which is significant different in milk
at p=0.05. For performing sport found that significant different between pre and post
period in milk at p<0.05 by post is less than pre and no significant different in sport
drinks and BCAA. There is significant different between pre and post period of

experienced when having symptom of milk at p<0.05 by post is less than pre and no

significant different in sport drinks and BCAA.

Table 20 Areas of body that have injury (Wilcoxon sign rank test ; P<0.05)

Supplementation  Sports drink Milk BCAA
Areas (P value) (P value) (P value)
Head or face 0.317 0.317 1.000
Lt. shoulder / arm / wrist 0.317 0.102 0.317
Rt. Shoulder / arm / wrist 0.317 0.102 0.317
Chest / stomach 0.157 0.157 0.317
Lt. hip / knee / ankle 0.157 0.039* 0.157
Rt. Hip / knee /ankle 0.102 0.102 0.157

Table 21 Activities that aggravated pain symptom (Wilcoxon signed rank test;

P<0.05)

Supplementation Sports drink Milk BCAA
Activities (P value) (P value) (P value)
Supine 1.000 1.000 1.000
Side lying 0.317 0.317 1.000
Standing 0.317 0.102 0.317
Sitting 0.157 0.157 1.000
Walking on the flat surface 0.317 0.063 0.317
Ascending stair 0.317 0.063 0.157




98

Performing overhead work 0.317 0.157 0.317
Scratching your own back 0.317 0.102 0.317
Lifting the light object 0.317 0.102 0.317
Throwing object 0.317 0.157 0.157
Walking on uneven ground 0.317 0.063 0.157
Performing sport 1.000 0.039* 0.157

Table 22 Pain score

Sports drink (N=49) Milk (N=49) BCAA (N=49)
Pre Post Pre Post Pre Post
Mean (S.D.) 0.59 0.43 0.94 0.63 0.47 0.35

(1.499) (1.155) (1.819) (1.334) (1.043) (0.879)

Max 5 5 7 5 4 4
Min 0 0 0 0 0 0
Mode 0 0 0 0 0 0

Table 23 Pain score (Wilcoxon signed rank test; P < 0.05)

Supplements P value
Sports drink 0.102
Milk 0.016*
BCAA 0.063

There is a significant difference between pre and post period of pain score in group of
milk at p = 0.016 by post is less than pre and no significant different were observed in

sport drinks and BCAA.
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8. 3-day Food Record

From this table it can be seen that energy, carbohydrate, protein and fat intake

between groups showed significant differences p < 0.001.

From this table it can also be seen that the comparison of the energy of food in each
period shows a significant difference (p < 0.05). This means that for the sports drink,
milk and BCAA period there was greater energy of food than before the subjects

enrolled in the study.

For the comparison of CHO between each period (p < 0.05) the results showed that in
the period of sports drink, milk and BCAA there was a greater CHO intake than before

the subjects entered the starting period.

For protein intake during the period of milk the subjects had greater protein intake
levels than in the period with no supplement and with sports drink. Moreover, in the
BCAA period the athletes also had greater protein intake than in the period without

supplements and with sports drink.

Lastly, in the comparison of fat intake, it was shown that in the milk period the subjects

had more fat than in the periods with no supplement, sports drink, or BCAA.

The result related to the physical performance players were then compared between

the pre and post intervention periods.
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Table 25 The conclusion of physical performance in male football players between

pre and post period

Variables

Sports drink

Milk

BCAA

% body fat

composition

Significant

Decrease(p =0.011%)

No significant

difference(p =0.211)

Significant Increase
(p=0.023%)

Flexibility (cm)

No significant

difference (p=0.616)

Significant

INnCrease(p=0.003%)

No significant

difference(p=0.909)

Muscular

endurance (time)

- Push up Significant Increase No significant No significant
(p=0.003") difference(p=0452)  difference(p=0.803)

- Situp Significant Increase No significant Significant Increase
IR difference(p=0.068) (p=0.0007)

Vertical jump Significant No significant No significant

(cm)

Decrease (p=0.010%)

difference(p=0.160)

difference(p=0.648)

Sprint time (sec)

- At5m

- At10m

- At20m

Significant

Increase(p=0.001*)

Significant

Increase(p=0.001%)

Significant

Increase(p=0.001%)

No significant

difference(p=0.233)

No significant

difference(p=0.326)

No significant

difference(p=0.149)

Significant Increase

(p=0.020%)
Significant Increase

(p=0.016%)

Significant Increase

(p=0.025%)
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Table 26 The conclusion of physical performance in male football players among

Sports drink, Cow milk and Branched-chain amino acid drink

Supplements Sports drink and Milk Sports drink and Milk and BCAA
BCAA
Variables
%Body fat Significant difference  Significant No significant
(p = 0.038%) difference difference
(p = 0.002%) (p = 0.562)
Flexibility No significant No significant No significant

difference(p =0.070)

difference(p = 0.916)

difference(p = 0.165)

Muscular endurance
- Push up

- Situp

Significant
difference(p= 0.025%)

No significant

difference

No significant

difference(p= 0.087)

No significant

difference

No significant

difference (p=0.875)

No significant

difference

Muscle power (Jump)

No significant

difference

No significant

difference

No significant

difference

Sprint time

Sprint time at 5 m

Sprint time at 10 m

Sprint time at 20 m

Significant difference

(p=0.006*)

Significant difference

(p=0.031)

Significant difference

(0.038%)

Significant
difference (0.037%)

No significant

difference(p=0.223)

No significant

difference(p=0.055)

No significant

difference(p=0.801)

No significant

difference(p=0.652)

No significant

difference(p=0.767)
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CHAPTER 5
DISCUSSION

Findings

The principal result of the current study was to determine the effects on the physical
performance of male footballers of sport drinks, milk, and branched-chain amino acid
drinks. A comparison of the effects of the various supplements on the percentage of
body fat revealed differences in each case: the BCAA group showed the greatest
difference (Post > Pre), with sports drink in second place (Pre > Post) followed by milk
(Post > Pre). Flexibility was boosted significantly by milk, but no discernible difference
could be attributed to either sports drink or BCAAs. Push-ups were supported by sports
drink, while milk and BCAAs did not provide a significant improvement. In comparison
to all supplements there was a significant effect for all three approaches at the 5%
significance level: sports drink showed the greatest effect (Post > Pre) with milk second
(Pre > Post) followed by BCAAs (Post > Pre). However, neither sit-ups nor jumps showed
and significant difference in any category, but sprint times were improved in all cases,

with sports drink producing the greatest effect, followed by BCAAs and then milk.

From the questionnaire concerning injuries, a significant difference was revealed in the
pre- and post-periods for milk at p = 0.039 such that (Pre > Post), but no difference

was observed for sports drink or BCAAs in terms of sports performance.

Dietary assessment showed significant increases in energy, carbohydrate, protein and
fat between the no supplementation period and supplementation with the three
nutritional drinks (p=0.000), but when comparisons were made among the nutritional
drinks, it was shown that milk had a significant increase in protein and fat compared
with branched-chain amino acid drinks and sports drink (p=0.019, 0.004) and (p=0.006,

0.002).
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Explanation
1. General Characteristics

In the study, the mean age of the young players participating was 17.1 + 0.67 years,
which involved a narrower range than the majority of similar studies. Other studies
have typically examined participants aged between 20 and 25 years (26, 76-81).
Therefore it can be expected that the performance levels and metabolism data might
differ in this study when compared to adults in other studies. The body weight is no
significant difference between all nutritional drink. These differences might lead to

different outcomes and thus to different conclusion.

2. Physical Performance
2.1 Percentage of body fat

The modest increase was observed in BCAA supplements (pre 11.55+3.58%, post
11.91+3.51%), which significantly increased the percentage of body fat. Sports drink
(pre 12.11+3.36%, post 11.77+3.48%) presented a significant decrease between the
pre- and post-period evaluations. Milk (pre 11.73+3.48%, post 11.89+3.43%) produced

no significant effects.

Other studies have achieved varied and contrary results. A previous study of BCAA
supplementation in rats over 40 weeks found that body weight and fat were lower in
the leucine group after the trial compared with the control group. However, results
were elevated in the adult group (82). Additionally, the administration of leucine
resulted in lower body fat. Using activated mTOR pathways in skeletal musculature,
adipose tissue, and placental cells, leucine augments protein synthesis and supports

energy metabolism while hampering the degradation of protein (83).

However, these results might simply be due to weight gain from sports drink or BCAA,

while in athletes, the training program or effects of matches may be influential. This
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result may be related with confounding factors such as the social status of each
participant that affects the selection of food consumption. Moreover, level of training
program set by the coach may vary for tactical reasons, and these may account for

some result differences.

2.2 Flexibility

A significant difference was present in each group, with milk exhibiting the modest
difference (pre: 11.51+6.28cm; post: 12.39+6.36cm), followed by sports drink (pre:
11.84+5.82cm; post:  11.69+5.94cm)  and BCAA ( pre: 12.69+6.74cm; post:
12.73+6.69cm). Flexibility, related to the ability of joint movement and the structure
around muscles to achieve a full range of motion, is the performance characteristic
most affected by milk. Due to the joint stress associated with dynamic multi-joint
movements used in football, good flexibility is essential. Easy injuries, as well as
strength, endurance, agility and speed decreases can result from the lack of adequate
joint movement. Milk has numerous nutrients, including vitamin D, calcium, whey
protein and casein that may positively affect flexibility. Studies have been conducted
on the attenuation of exercise-induced muscle damage (EIMD) as a result of the effects
of acute milk and milk-based protein-CHO (CHO-P) supplementation (40). Those
studies examined four independent groups of 6 healthy males each. Each group
consumed water (CON), CHO sports drink, milk-based CHO-P, or milk (M), post EIMD.
Immediately before, as well as 24 and 48 hours after EIMD, DOMS, isokinetic muscle
performance, creatine kinase (CK), and myoglobin (Mb) were assessed. At no point in
time was DOMS significantly different between groups. Compared with CHO and CON,
and M compared with CHO, peak torque (dominant) was significantly higher 48 hours
after CHO-P. After CHO-P and M compared with CHO and CON, total work of the set
(dominant) was significantly higher (p < 0.05) after 48 hours. Compared with CHO, CK

was significantly lower (p < 0.05) 48 hours after CHO-P and M. Compared with CHO,
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Mb was significantly lower (p < 0.05) 48 hours after CHO-P. Milk and milk-based protein-
CHO supplementation resulted in the attenuation of isokinetic muscle performance
decreases and increases in CK and Mb, 48 hours post-EIMD. Therefore, milk had a small
benefit in reducing muscle injury which may lead to an effect on the flexibility of the
muscles. From this study, errors from participants and motivation from coaches and
participants may affect the result because when considering the data, it showed

differences in mere millimeters.

2.3 Endurance

All supplements had a significant effect (p <0.05), with sports drink having the modest
increase (push up; 3.76+8.50 times, sit up; 2.84+7.25 times), followed by BCAA (push
sit up; 3.55+5.90 times), but milk showed significant difference between the pre- and
post-intervention. In this study, all subjects consumed nutritional drinks immediately
after training which conforms to the guidelines of Milou Beelen et al. (59) who
suggested that athletes who eat carbohydrates after performing exercise can increase
glycogen synthesis in the muscles. Hence, this may have an effect on endurance
performance. Glycogen synthesis in the muscles takes place after exercise in two
stages. Initially is would appear to occur without regard to circulating insulin levels and
takes up to one hour. The glycogen synthesis rates in this stage are typically high, at
30-45 mmol - kg dw-1 - hr-1, but then fall quickly by up to 90% in the absence of
CHO intake. Glycogen synthesis in the muscles in both stages is marked by heightened

glycogen synthase activity and glucose transport rate.

A typical push-up test is a test of muscle function resistance and endurance to weight
over an uninterrupted period. A significant difference in muscular endurance is shown

for branched-chain amino acids during and after push-ups. In a central fatigue
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hypothesis, the role of BCAAs predicts that free fatty acids (FFAs) are mobilized from
adipose tissue and transported via the blood to the muscles to serve as fuel. The
circulating FFA concentration increases due to the increased rate of mobilization
compared to the rate of uptake by the muscle. Both FFA and the free-tryptophan
(fTRP) attach to albumin and compete for the same connection sites. The increasing
FFA concentration causes the fTRP to be displaced from binding to albumin. As a
result, the fTRP concentration and fTRP:BCAA ratio in the blood elevates. Because
BCAAs and fTRP compete for carrier-mediated entry into the central nervous system
by LNAA transporter, increases in this ratio result in increased fTRP transport across the
blood-brain barrier. The alteration of fTRP to serotonin (5-HT) occurs and leads to a
local increase of this neurotransmitter after being taken up. The role of serotonin in
the onset of sleep and its status as a determinant of mood and aggression has been
established in previous research. As such, the overall supposition was that the increase
in serotoninergic activity results in eventual central fatigue. Such fatigue would compel
athletes to stop exercising or at least moderate the strength of any exercise (21).
Therefore, serotonin formation may be diminished by the ingestion of BCAAs, resulting

in delayed fatigue and improved endurance during exercise.

In a preliminary crossover study (20) of young healthy male and female adults with
sporadic exercise habits, study subjects were separated randomly into 2 groups. The
participants ingested supplements 15 minutes prior to exercise. Subsequently, they
were required to complete 7 sets of 20 squats per set with 3-minute intervals between
each set. Squats were performed every 2 seconds in each set. This particular study
concluded that the ingestion of a BCAA solution (150 mL) containing 5 g of a BCAA
(Ile:Leu:val 5 1:2.3:1.2) before exercise could delay or reduce the onset of muscle
soreness (DOMS) and muscle fatigue, even several days after the completion of the

exercise. In non-weight training males, the supplementation of BCAA was given over
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four meals: 30 minutes before exercise, 1.5 hours after exercise, between lunch and
dinner, and before bed. The following 2 days, four supplements were consumed
between meals. Muscle soreness, muscle function and muscle damage were measured
by the trial. After eccentric exertion, the results showed a muscle function decrease.
However, BCAA ingestion had no significant effect on the degree of force. Compared
with PLA at 48 hours and 72 hours, flexed muscle soreness was perceived in BCAA.
Compared with the placebo group, the area under the curve of flexed muscle soreness
was lower for the BCAA group. Although it does not improve eccentric exercise, induce
decreases in muscle function or increase the marker of muscle damage, BCAA

supplements may effectively lessen muscle soreness (34).

2.4  Power (vertical jump)

In this research, no significant difference (p > 0.05) was revealed in the vertical jump
for any of the supplements tested (Sports drink; -1.19+3.12 cm, Milk; -0.55+2.70 cm
and BCAA; 0.23+3.57 cm). In terms of distance, the results showed a decline when the
results before and after consumption of milk or sports drink were compared. BCAA, in
contrast, produced a rising trend. Vertical jumps demand considerable explosive leg
muscle power, and require greater amounts of energy to perform. (68) Errors in testing
may occur in terms of the participants’ motivation, for example pressure from coaches
or themselves that leads to small differences in outcome between pre- and post-
period. Furthermore, it is therefore expected that a greater lactate accumulation will
be the result, and this lactate build up may have an influence on the distances the

subjects are able to jump.
2.5  Sprinting

For the sprinting test, the best results in terms of times at 5 m, 10 m and 20 m came
from the ingestion of sports drink, with milk and BCAA following behind. Body weight

in sports drink and BCAA period were significant increase (p<0.05), therefore, weight
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did not affect to the speed test. However, it can be suggested that motivation and

environment may also be confounding factor which can affect the results in this test.

These findings do not confirm the results from other studies. In one piece of research,
the effects of a combination of BCAAs and arginine upon intermittent sprint
performances in the context of handball were examined over a period of two
consecutive days. The changes in sprint times in percentage terms were significantly
better in the BCAA plus arginine trial (AA trail), while the mean assessments of
perceived exertion during the tests were significantly reduced in the AA trial when
compared with the placebo trial (77). Another study investigated the influence of BCAA
supplements on the performance and also the immunological variables in cyclists
during training. In the 4 km time trial, BCAA came close to achieving significance in
presenting an increase of 11% between pre- and post-period evaluations.(84) This
study also assessed the effects of both carbohydrate and carbohydrate-protein
supplements on self-regulated repeated sprint performance simulated for team sports
when the supplements were administered at 15 minute intervals. The maximum speed
and the distance covered both showed declines in the final 15 minutes of the exercise
period (by 6.1% and 4.2% respectively), while the carbohydrate-protein group showed
small improvements in each of the variables measured, although these were not
significant. In the carbohydrate group, the mean running speed fell in the final 15
minutes, while protein provided a small improvement (85). Meanwhile, in the study
comparing the three carbohydrate-hydration strategies on blood glucose
concentration, hydration status and exercise performance and hydration status using
simulated football match conditions, it was found that sprinting speeds were faster in

high carbohydrate with caffeine in comparison with electrolyte solution (56).
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3. Injury Questionnaire

Musculoskeletal injury is a common accident in sports. The pain assessment that was
used in this trial is developed from the example provided by a multidimensional
assessment tool which was originally used in a large population-based study in
Switzerland which focused on musculoskeletal health. The Pain Standard Evaluation
Questionnaire (SEQ Pain) was designed in order to try to evaluate pain while taking into
account its multidimensional nature through determining the intensity and exact
location of the pain, the extent to which this pain occurred during activity, the different
triggers and onset times for the pain, and the frequency with which pain relieving

medication was administered (86).

In this trial, the results showed in performing sport found that the significant difference
between the pre- and post-periods in milk (p < 0.05) was of the form (Post > Pre),
while no significant difference arose in sport drinks and BCAA. This result is similar to
the study of Cockburn which found that creatine kinase (CK) levels were notably
decreased (p < 0.05) when measured 48 hours after the ingestion of CHO-protein and
milk when compared with the outcome from CHO. Myoglobin (Mb) levels were found
to be significantly lower (p < 0.05) when measured 48 hours after the ingestion of CHO-
protein when compared with the outcome from CHO. In evaluation for post-exercise
induced muscle damage (EIMD) at 48 hours, milk and milk-based protein—-CHO
supplements produced declines in isokinetic muscle performance and raised he levels
of CK and Mb (40). Furthermore, research into the influence of milk on performance
in team sports following EIMD revealed that after 48 hours milk could limit the
increases in sprint time over 10 m, and seemed to have a positive influence on means
sprint times at 15 m when measured in the Loughborough Intermittent Shuttle Test.
Even after 72 hours, milk had the capacity to control increases in the 15 m sprint times

and had positive effects on agility. No other variables could produce unambiguous
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results, however. In conclusion, milk can limit the decline in performance in sprinting
and agility and can support the ability to carry out the repeated sprints which are a
typical requirement in team sports such as football (87). Furthermore, serum CK levels
were significantly reduced (p < 0.05) after 4 days of ITD with CM (316.9 + 188.3 U-L-1)
in comparison with CHO (431.6 + 310.8 U-L-1) when considering the effects of

chocolate milk ingestion on muscle recovery markers after football training (39).

4. Food record

From this study it was found that the energy intake in the supplementation period was
significantly increased when compared with no supplementation (BCAA period:
1498.87+346.78kcal; 197.09+46.02 ¢ CHO; Milk period: 1572.17+282.08kcal;
189.20+41.73 g CHO: Sports drink period: 1531.95+335.88kcal; 210.80+51.08 ¢ CHO: No
supplementation period: 1309.09+284.01; 160.68+40.83 g CHO; p < 0.05), but no
significant differences were observed when comparing between the different
supplement groups, as was also the case with carbohydrates. For protein intake, sports
drink showed a significant decrease when compared with milk and BCAA (BCAA period:
62.58+14.94 ¢ Protein; Milk period: 61.38+10.51 g Protein; Sports drink period:
53.33+10.44 ¢ Protein; No supplementation period; 53.39+13.36 g Protein). Milk
revealed a significant increase in fat when compared with no supplementation, sports
drink and BCAA (BCAA period: 51.89+16.59 ¢ Fat; Milk period: 63.63+13.37 ¢ Fat; Sports
drink period: 52.78+14.91 ¢ Fat; No supplementation period: 50.39+15.17 g Fat). From
the record it can be concluded that the subjects were lower in energy and protein
intake when compared with the recommended levels for young Thai males and
athletes(Recommendation for energy 2,100-2,300 kcal/day for male with age between
13-18 years old; Protein recommendation 1.2-1.7 g/kg BW/day or 58-63 g/day) (13, 88).

Therefore, this may affect the physical performance and fitness of the players. In
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addition, differences in social status and environment may be a cause of low caloric

intake.

Food consumption is important for everybody, but especially for athletes and
adolescents. Therefore, coaches or accomplices must realize this and pay attention to
the nutrition that their athletes receive, in addition to the normal focus only on tactics.
Advising young players and providing them with knowledge may help them to improve

their nutrition.
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CHAPTER 6

CONCLUSION
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Chapter 6

Conclusion

A dietary assessment of a 3-day food record revealed significant differences between
no supplementation (period 0) and three nutritional drinks. Protein levels were higher
in the branched-chain amino acid drink and cow milk groups compared to no
supplementation and the sports drink group. However, no significant difference was
observed between the branched-chain amino acid drink and milk groups. The intakes
of cow milk group was significantly higher in fat compared with no supplementation,
the sports drink, and the branched-chain amino acid drink group. Regarding total energy
intakes, all study periods were lower than the recommended intake for young Thai
males. Therefore, coaches and trainers should pay attention to the nutrition of their
team members and not focusing solely on tactics. Advising young players through

increased knowledge may help to improve their nutrition.

Sports drink group increased muscular endurance for sit up and push up tests between
the pre- and post-periods, however, muscle power and percentage of body fat

composition decreased in this group.

A modest increase in muscle flexibility was found in cow milk supplemented group.
Other physical performance and anthropometric tests showed no significant difference

between the pre- and post-periods.

The branched-chain amino acid drink supplementation led to an increase in the
number of sit ups, an indicator of muscle endurance. The percentage of body fat
composition in this group increased between the pre- and post-periods. There was no
significant difference between pre- and post-periods for the push up test, jump, and

flexibility.
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Furthermore, speed modestly decreased in all the supplementation groups between

the pre- and post-intervention periods.

Evaluation of injury using the visual analogue scale showed a significant decrease for
milk group. The left hip, knee and ankle were areas of injury, and sporting activity
aggravated the pain. No significant difference between pre- and post-periods was

observed for the sports drink and branched-chain amino acid drink groups.

Therefore, the branched-chain amino acid drink, sports drink, and cow milk
supplementation showed mixed effects, either beneficial or undesirable aspects of
physical performance in male football players. Athletes should pay attention to their
food and nutrition as low calorific intake compared with normal levels may also affect

physical performance.
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