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would like to welcome and congratulate to all speakers and participants of the 

First Yogyakarta International Seminar on Health, Physical Education, and 

Sport Science (YISHPESS) 2017 entitled “Evidence-Based Practice of Sport 

Science in Education, Performance, and Health”.

     This international seminar is actually an implementation in the framework 

of the assessment of the achievements and sports culture in society that can 

support the achievements of the Indonesian people, so that there will be a 

significant role of practitioners, academicians, sport people, and sports 

observers from Universities, Institutions and Sports Organizations to help 

actively facilitate in the development, assessment of innovative sports science 

development so as to achieve sport achievements at the National and 

International level.

     Finally, we thank all the committee of YISHPESS for their hard work in 

organizing this activity, and congratulate the invited speakers and all 

participants. Hopefully, this seminar is significant for the development of 

physical education, health, and sports sciences.

Prof. Dr. Wawan S. Suherman, M.Ed.

Dean of Faculty of Sport Sciences,
Universitas Negeri Yogyakarta



Chairperson of the Committee

Dr. Or. Mansur, M.S.
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PREFACE

     Alhamdulillahirobilalamin, thank Allah the First Yogyakarta International 

Seminar on Health, Physical Education, and Sport Science (YISHPESS) has 

been prepared well and on time. With all humility, we welcome and 

congratulate the speakers and participants of Yogyakarta International 

Seminar on Health, Physical Education, and Sport Science (YISHPESS) 

organized by the Faculty of Sport Sciences, Universitas Negeri Yogyakarta.

     The YISHPESS 2017 is designed to updating and applying evidence-based 

practice in sports science aspects, including: education, performance and 

health. We hope that the invited speakers of this seminar can reduce the gaps 

between academic and field to get best output in the daily sport and health 

practices.

       We would like to thank to Rector and the board of Universitas Negeri 

Yogyakarta for supporting this seminar come true. Praise and be grateful to 

the Lord, so that this proceeding can be issued. Hopefully, the publication of 

this proceeding can bring benefits to the participants in particular and readers 

in general.
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THE EFFECTS OF PRACTICE METHOD AND ACHIEVEMENT MOTIVATION ON MAXIMUM VOLUME 
OXYGEN OF FOOTBALL PLAYERS 

 
 

1Didin Tohidin, 1Endang Sepdanius 
1Faculty of Sport Science, UniversitasNegeri Padang 

ddt19882@yahoo.co.id, endangsepdanius@rocketmail.com 
 

Abstract 
Objectives: This research aimed to see the effect of continuing practice method and interval practice method 
and achievement motivation towards the improvement of VO2Max ability of football players. 
Methods: The design of this research was true experimental with 2x2 level plan. Collecting sample in this 
research was by using purposive sampling technique. Distribution of sample group was based on the results of 
achievement motivation test. The results of achievement motivation were arranged from high to low. 27% 
from the highest scores (20 samples) was included into high achievement motivation group, while 27% from 
the lowest scores was stated by low achievement motivation group. To divide the samples, each practice 
method used matching paired technique. There were 10 players in continuing practice method group with high 
achievement motivation, 10 players in interval practice method group with high motivation, 10 players in 
continuing practice method group with low motivation, 10 players in interval practice method with low 
motivation. VO2Max ability of pre and post test of 4 groups was taken by Multistep Fitness test. The results 
were analyzed by using two paths ANAVA and Tuckey test if there was found the interaction between practice 
method variable with achievement motivation variable. 
Result:1) There was an interaction between practice method and achievement motivation (Fcount= 
172.34>Ttable= 4,11), 2) Continuing method (A1) was more effective than interval method (A2) (Qh= 3.17 > Qt = 
2.93), 3) Continuing practice method with high achievement motivation (A1B1) the result was more effective 
than interval practice method with high achievement motivation (A2B1) (Qh= 3.96 > Qt = 3.79), 4) Interval 
method with low achievement motivation (A2B2) the result was not more effective than continuing method 
with low achievement motivation (A1B2) (Qh= 1.63< Qt = 3.79). 
Conclusions: Continuing practice method with high achievement motivation has significant effect towards the 
improvement of VO2Max of football players. Therefore, continuing method needs to be implemented and 
achievement motivation needs to be maintained in every exercise. 
 
Keywords: Practice Method, Achievement Motivation, VO2Max 
 
 

INTRODUCTION 

Physical condition is one of the factors that determine the achievement in football.Physical condition 
is useful to maintain playing skills during 2x45 minutes in normal time to obtain the efficiency in 
applying techniques and tactics (Harbhajan&Gurpreet, 2013).Based on the observation of football 
players PS.UNP it was found that the players were often fatigue in second half. The players were 
often left by the opponents in scramble for the ball.The cause of the fatigue isdeclining endurance 
capability of players. The endurance is determined by VO2Max capacity of players. From data 
obtained,therewas still seen if the players had VO2Max in enough categories about 12 players, 25 
players had good category and 3 players had high category. A football player actually should have 
good VO2Max category in order to undertake the task well. 
VO2Max is maximum oxygen volume that is used by someone usually counted in L/minute (Hairy, 
2003).VO2Max is body’s ability to consume oxygen maximally per minute in maximum burden 
(Nawawi, 2008).VO2Max is influenced internally and externally.Internally VO2Max is influenced by 
lung, blood quality (hemoglobin), heart, blood vessels, muscles and motivation. Externally VO2Max is 
influenced by practice method. Practice method has an impact in increasing VO2Max.This impact is 
influenced by acute physiological response from result of specificpractice of different athletes that 
influence maximum cardiac output(Roels, 2005; Randers et al, 2013).Besides that,psychologically 
motivation directly related to desire, willingness and purpose of the players in the process of practice 
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(Zuber, Zibung&Conzelmann, 2014).Practice that is done with high motivation will have a maximum 
impact in increasing body organs functions that contribute in increasing VO2Max. 
Practice method that mostly used in increasing VO2Max is continuing practice method and interval 
practice method. These methods are mostly done and compared because interesting to be 
researched. A number of researches existing give strengthening of the result of this research. The 
research that was done by Majid, Seyyed&Tahere (2013); Denis et al (1982); MacDougall et al (1998) 
and Harmer et al (2000) showed that both of these methods give the significant effect in heart index, 
respiratory and blood parameter. All aspects have the functions in improving aerobic fitness of 
athletes. However, the different result ofthe research that was done by Franch et al (1998). Billat 
(2001), Smith et al (1999), Laursen et al (2002) showed the result that there was no significant effect 
from both practice methods towards VO2Max.The differences from this research were caused by the 
differences of duration and practicetime implementation. The practice was longer and intense thus it 
has different effect to VO2Max.The differentiation wascaused by a change in aerobic power ability, 
lactate threshold, lactate production and return, lactate tolerance, acid base balance in muscles and 
systemic, formation of energy, muscle temperature, mitochondria, structure of proteins, globular 
enzymatic protein and gene activation(Whyte, Gregory, 2006: 30).  
Based on the above explanation, it is jointly continuing practice method and interval practice method 
and achievement motivation thus (1) VO2Max of player that was given continuing practice method 
was higher than interval practice method group, 2) There was an interaction between practice 
methods with achievement motivation towards VO2Max capacity of PS. UNP players, 3) On high 
achievement motivation, VO2Max ability of PS. UNP with continuing practice method was higher 
than interval practice method. 4) On low achievement motivation, VO2Max of players with interval 
practice method was not higher than continuing practice method. The advantages of this research 
are the suitable method is found for the football players and seeing the role of motivation in 
improving VO2Max of football players.  
METHOD  
The design of this research was true experimental with 2x2 level plan. Collecting sample in this 
research was by using purposive sampling technique. Distribution of sample group was based on the 
results of achievement motivation test by using achievement motivation questioner with reliability 
coefficient 0.947. The results of achievement motivation were arranged from high to low. 27% from 
the highest scores (20 samples) was included into high achievement motivation group, while 27% 
from the lowest scores was stated by low achievement motivation group. To divide the samples, 
each practice method used matching paired technique. There were 10 players in continuing practice 
method group with high achievement motivation, 10 players in interval practice method group with 
high motivation, 10 players in continuing practice method group with low motivation, 10 players in 
interval practice method with low motivation. VO2Max ability of pre and post test of 4 groups was 
taken by Multistep Fitness test. The results were analyzed by using two paths ANAVA and tuckey test 
if there was found the interaction between practice method variable and achievement motivation 
variable. 
 
RESULTS  
Data Description 

Table 1. Data description of eight groups research data that consist of range, mean, deviation 
standard, minimum and maximum score 

Data group n Range Maximum Minimum Median Mode Mean Deviation Std. 

Group A1 20 16 56.2 40.2 49.9 50.8 49.045 3.9009 

Group A2 20 10.9 54.8 43.9 48.45 48.5 48.235 3.2640 

Group B1 20 16 56.2 40.2 50.4 50.6 49.745 3.6959 

Group B2 20 11.6 54.3 42.7 46.95 48.4 47.625 3.3095 

Group A1B1 10 16 56.2 40.2 50.7 50.8 50.57 3.2955 

Group A2B1 10 10.3 54.8 44.5 48.6 48.5 49.14 3.4059 
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Group A1B2 10 11.6 54.3 42.7 47.75 48.4 47.02 3.7225 

Group A2B2 10 10.4 54.3 43.9 46.65 46.5 47.33 3.0118 

Normality test 
Table 2. Summary of the results of normality test of practice method data and achievement 

motivation from research plan  

Group N Lo Lt Summary 

A1 20 0.1020 0.1900 Normal 

A2 20 0.1750 0.1900 Normal 

B1 20 0.1004 0.1900 Normal 

B2 20 0.1575 0.1900 Normal 

A1B1 10 0.1385 0.2580 Normal 

A1B2 10 0.1789 0.2580 Normal 

A2B1 10 0.1657 0.2580 Normal 

A2B2 10 0.1896 0.2580 Normal 

 
Homogeneity test 
Variance Homogeneity Test Two Groups Treatment  

Table3.  Summary of Variance HomogeneityTest Result group A1and A2and B1 and B2 

Group N Variance F count F table (0,95) Description  

A1 20 16.65 
1.48 2.21 Homogeneous 

A2 20 11.28 

B1 20 14.95 
1.26 2.21 Homogeneous 

B2 20 11.83 

Variance Homogeneity Test Four Groups Treatment   

Table4. Summary of Variance Homogeneity Test Result Four Groups Research Plan 

Group 
Variance Variance Price 

χ2
h χ2

t(0.95)(3) Description 
Separate Combination B 

A1B1 19.08 

1.1471 41.2960 1.3382 7.81 Homogeneous 
A1B2 15.60 

A2B1 12.37 

A2B2 9.07 

 
Hypothesis Testing 

Table5. Summary of the Results of Two Paths ANAVA towards VO2Max Data of Football Players 

Variance Source JK 
D
k 

RJK=JK/d
k 

Fh= 
RJK/RJK(D) 

Ft 
(a=0,05) 

Ft(a=0,0
1) 

Between method(a) 6.56 1 6.56 5.04* 4.11 7.24 

Between achievement motivation 
(b) 

220.1
3 1 220.13 

168.96* 
4.11 7.24 

Interaction (AxB) 
224.5

2 1 224.52 
172.34* 

4.11 7.24 

In group (D) 46.90 
3
6 1.30 

   

Deduction total 
498.1

2 
3
9 

    Based on the summary of the result of two paths ANAVA above, it can be mentioned that: 
(1)HipotesisAwal (H0) stated that there was a difference of practice method influence between 
continuing method group and interval accepted method because the result showed F count = 5.04 >F 
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table = 4,11. It can be concluded that VO2Max ability of football player PS. UNP that was trained by 
using continuing method was more effective than interval method. (2) HipotesisAwal (H0)stated that 
there was no difference influence of high achievement motivation group with low achievement 
motivation group rejected because the results showed F count = 168.96>Ftable= 4,11. (3) Alternative 
hypothesis (Ha) stated that there was an interaction between practice method and achievement 
motivation with VO2Max accepted because the result showed Fcount= 172.34 >Ftable= 4,11. It can be 
concluded that there was an interaction between practice method and achievement method towards 
VO2Max of football players PS. UNP.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Figure1. 

Interaction between Practice Method with Achievement Motivation towards VO2Max Ability of 
Football Players PS.UNP 

  

Through research hypothesis that has provedthat stated there was an interaction between practice 
method and achievement method towards VO2Max PS.UNP therefore the analysis needs to be 
continued by Tuckey test.Summary of Tuckey test result is in table 6: 

Table 6. Next Phase of ANAVA Result with Tuckey Test  

Compared group Dk Qh Qt (   =  0.05) Description  

A1 and A2 1.27 3.17 2.95 Significant 

A1B1 and A2B1 1.64 3.96 3.79 Significant 

A1B2 and A2B2 1.64 1.63 3.79 No 

Based on the result of next test by Tuckey test, it can be mentioned that: (1) Research hypothesis 
that stated the result of continuing method (A1) was more effective than interval method (A2) was 
accepted (Qh= 3.17 > Qt = 2.93).(2) Research hypothesis that stated the result of continuing practice 
method group with high achievement motivation (A1B1) was more effective than interval practice 
method group with high achievement motives (A2B1) was accepted (Qh= 3.96 > Qt = 3.79). (3) 
Research hypothesis that stated the result of interval method with low achievement motivation 
(A2B2) was more effective than continuing method with low achievement motivation (A1B2) rejected 
(Qh= 1.63< Qt = 3.79) rejected.  
 
DISCUSSION 

The result shows that there is an interaction between practice method and achievement 
motivation that can be explained as motivation is a trigger in applying practice program. Motivation 
is an actual process orsource of triggerandindividualbehavior support to meet the needs to achieve 

The 1st Yogyakarta International Seminar on Health, Physical Education, and Sports Science 2017

597 



the particular purpose (Setyobroto, 2005). Achievement motivation is as an encouragement to be 
better than self ability and others (Rabideu, 2005). The result shows that motivation gives 
encouragement towards individual to do sport in intrinsic and extrinsic so that unconsciously the 
activity that is done can improve physical ability (Kilpatrick et al, 2005). 

One form of encouragement that is done to achieve the purpose in an activity is strong 
motivation based. If encouragement can lead someone to practice maximally therefore the 
maximum result can be achieved. Practice method is easy to do if there is a strong motivation based 
to get the achievement. The result shows that continuing practice method group with high 
achievement motivation is more effective than interval practice method groupwith high achievement 
motivation. There is a result that interval method with low achievement motivation is not 
significantly different with continuing method with low achievement motivation. It can be concluded 
that achievement motivation has an important part to achieve practice goals. 

Achievement motivation is someone orientation to keep effort to obtain the best result 
maximally and maintain the spirit in failed then go on to accomplish the task because of feeling 
proud to finish well (Setiadarma; 2007). Motivation occurs as a result of desire to get achievement 
and to have good ability (Murray, Figure 2 explains the process of achievement motivation until the 
particular purpose.      
 
 
 

 

 

 

 

 

Figure 2. Need Achievement Theory (Murray: 1983) 

Figure 2 above explains that motivation to achieve success is in thesituation that enables someone to 
be success. Result from that situation causessomeone to make approach that can raise their 
emotional to reach their success. It is seen from above explanation, high motivation must be owned 
by football playersof PS. UNP to achieve practice program that has been made to improve VO2Max in 
football. 
 
CONCLUSION AND SUGGESTION 
Continuing practice method with high achievement motivation has significant effect towards the 
improvement of VO2Max of football players. Because of that, continuing method needs to be 
implemented and achievement motivation should be kept in every practice.  
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Abstract 

 

Objectives : The problem in this research was late maximum strength increase experienced by members of fitness 

at the moment doing weight training. This was caused by a lack of knowledge of fitness members about nutrition. 

The grant protein supplements manufacturer can be used as an alternative to increase the maximum power which 

is owned by the fitness members. The purpose of this research is to know the effect of protein supplement on 

maximum strength toward the members of One Gym Fitness Center Padang 

Methods: The type of this research is quasi experiment. The population is all of the active members of One Gym 
Fitness Center Padang. The sample of this study is 26 people selected by using purposive random sampling, who are 
listed at One Gym less than a month. They were divided into two groups, 13 members in experimental group and 
13 members in control group. For experimental group, the members were given the protein supplement after 
doing the exercise at One Gym Fitness during 16 times which each of the members consumed 1.5 gr/weight/day 
proteins. For control group, the members were not allowed to consume protein exaggeratedly. They also were not 
given the protein supplement during conducting the research. The instrument used in this research was the 
maximum power test using one repetition maximum method. The data analyzed by using t-test with α = 0.05. 
Results: The research results showed that the mean of the maximum strength of the arm muscles of experimental 
group is 28.46 (Pretest) and 52.31 (Posttest) (th16,98 > tt 1.782); the mean of leg muscles is 60.77 (Pretest) and 
83.85 (Posttest) (th14,85 > tt 1.782). The mean of the maximum strength of the arm muscles of control group is 
30.00 (Pretest) and 41.15 (Posttest) (th7,94 > tt 1.782) and the mean of leg muscles is 61.92 (Pretest) and 71.15 
(Posttest) (th5, 48 > tt 1.782).  
Conclusions: It can be concluded that there was a significant effect of manufacture protein supplement on 
maximum strength toward the member one Gym Fitness. 
 
Keywords: protein supplement, maximum strength 

 

INTRODUCTION 
Health and fitness are the most valuable treasure and cannot be exchanged for any human use. 

Therefore, each person has a desire and craves for the healthy body, fit, and an amazing look. In order to 
achieve it, running healthy living pattern and exercise regularly are required. Basically, every kind of 
sport gives healthy and fitness toward a person's body. In addition, the other function of sport for a 
person’s body is, it can improve and beautify the posture or the shape of a person's body. In the human 
body, there are several muscles that need to be trained to support performance in doing daily life 
activities, including the arm muscles, chest muscles, abdominal muscles, and leg muscles. These muscles 
have functions and respective roles which are very important in the body to perform daily activities such 
as refusing, hitting, lifting, running and so on. Thus, it needs to be trained to function as it should. 

Weight training is the most appropriate way to train existing muscles in the body to function 
perfectly. The main function of doing weight training is to increase strength. Strength is the ability of the 
muscles to lift and resolve the maximum given load, thus if the strength of a muscle is trained regularly 
and surely programmed, then the muscles will be able to cope with and also withstand loads given in 
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daily activities without feeling exhausted. Consequently, regular and programmed weight training will 
improve the maximum strength of the muscles. 

Weight training can be done independently by using the body as a burden, like: push-ups, sit-
ups, and pull-ups. In addition, weight training can also be carried out at fitness centers (Fitness Center). A 
Fitness Center is a special place that is available to perform sports activities. Fitness Center provides a 
variety of tools to do weight training. 

In order to get a maximum exercise and increasing strength, weight training needs to be done on 
an ongoing basis and programmed. Therefore, in doing weight training, it needs to be arranged a 
workout program, so the aim of weight training can be achieved perfectly. In addition to exercising 
regularly and programmed, consuming nutrients are also highly influential on muscles growth. Actually, 
in daily life, humans consume a wide variety of nutrients. According to [1] Welis & Syafrizar (2009:6-33) 
In general, nutrients can be classified into two: 1) Macro Nutrients such as carbohydrates, proteins, and 
fats. 2) Micro-Nutrients such as vitamins and minerals, water, and electrolytes. 

One Gym is one of Fitness Center in Padang which provides the tools and offers a variety of 
training programs to its members. In practice, the members often have difficulty to get the maximum 
strength at the time doing weight training, whereas the members has done the exercise program that is 
recommended by the instructor of One Gym fitness center. 
Granting the manufacturer supplements can be used as an alternative for members of One Gym fitness 
center to support the increasing the maximum power. So, the goal of the exercise which is done can be 
achieved maximally. 

METHOD 
The method used in this research was quasi experiment (Quasy-Experimental Design). Based on 

[2] Yusuf (2013:81), "methods of alphabets experiment is to find out whether or not there is a result of 
something that is imposed on the research subject . 

The experimental design used in this study is a Two-Group Pre test – Post test Design, in line 
with [3] Sugiyono (2011:74) that said, "on the design, there are Pre-test before being given treatment", 
the results of the treatment can be accurately known, because it can be compared to the situation 
before the treatment is given. One group (the independent) were given preferential treatment by 
administering weight training manufacturers supplement who were also given preferential treatment as 
much as 16 times and then measured again (Post-test), meanwhile for the comparison group was the 
control group who were given weight training the same treatment without the use of supplements in 
any form. 

This research was conducted in One Gym Fitness Center, on April 11th until May 6th, 2017. The 
population of this research was all the fitness member registered in One Gym Padang, there were 561 
people as the population. A sample of these studies amounted to 26 people, and then divided into two 
groups, a total numbers of samples of the experimental group (the group given manufacturer 
supplements) were 13 people and so as control group that also had 13 people. The way of taking 
samples in this research was purposive sampling technique, then, in determining the Group, it was 
chosen randomly. 

Protein supplement which was used in this research was high-protein milk powder. It was 
provided as168 gr (25 grams protein). This measure has been adjusted by the sample’s average protein 
requirement per day through a Food Recall 2 X 24 hrs. A measurement of arm muscles strength was 
done by using maximal strength test method of One Repetition Maximum with the movement of the 
Barbell Arm Curl, meanwhile Squat was used for measuring the leg muscles strength. 

In order to test the hypothesis of the research the researcher used the t Test with α = 0.05. 
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RESULTS 
The research shows that there is increase of the maximum strength toward both of the groups. It 

can be seen from the table below: 
Table 1 Hypothesis’ analysis of  Maximum Strength of Control and Experimental Group 

Group 
Maximum 
Strength 

Mean  
th 

tt  
α=0.05 

conclusion 
Pre-Test Post -Test  

Control 
Arm Muscle 30 41,15 th7,94 1.78 Significant 

Leg Muscle 61,92 71,15 th5, 48 1.78 Significant 

Experimental 
Arm Muscle 28,46 52,31 th16,98 1.78 Significant 

Leg Muscle 60,77 83,85  th14,85 1.78 Significant 

As the table of the result above, it can be seen that there was a difference at the mean of pre-
and Post test of maximum arms muscle strength in control group. This control group did not consume 
protein supplements and natural supplements in weight training to increase maximum strength, it was 
evidenced by the obtained th = 7,94 > tt = 1.78. It is proven that weight training affects the maximum 
strength that is owned by a person's muscles. If it is seen from the average count of Pre-test and Post-
test, the control group experienced a maximum increasing arm muscles strength 11.15 kg or 37.17% of 
the average of the initial tests. 

[4] Chandler & Brown (2008:98-99) state that weight training can maintain muscle strength and 
endurance, improve coordination of muscle nerves and bone density. Furthermore he stated that weight 
training can lead to dramatic changes to the body. A lot of people doing weight training said that by 
having a well-built body not only make people feel good, but it also affects the way relate or interact 
with others, increasing the strength and endurance of muscles, and increasing coordination of muscles 
and nerves. 

From the opinion that stated above, it can be concluded that by doing regularly, programmed 
and sustainability weight training, a person's maximum strength can be improved. It happens because 
the influence of the physiological process during the weight training, the muscles trained experienced an 
increasing in maximum strength enhancement functions. 

Next for the results of the analysis of the second hypothesis testing, it was found the differences 
between the mean of pre test and Post test- of maximum leg muscles strength in control group. This 
control group did not consume protein supplements and natural supplements in weight training to 
increase maximum strength, evidenced by the obtained th = 5.48 > tt = 1.78. Based on the hypothesis 
test results proved that the weight training affects the maximum strength of the leg muscles of a person. 
If it was seen from the mean count between Pre-test with Post-test, the control group experienced an 
increasing in the maximum strength of the leg muscles 9.23 Kg or 14.97% of the mean pre-test. It was 
proven that weight training which was done by the samples that were in the control group had 
physiological effects against her body. So the maximum strength of leg muscles were experiencing 
increased after giving trained. 

A study of [5] Mancuso and Howley (1993) show that he conducted research on the effect of 
weight training toward the 10 students in the United Kingdom got the results that by doing weight 
training on a regular basis for 8 weeks, it can increase a strength on someone on mean 20% of the initial 
load. It means that if it is associated with this research that had been done over the last 4 weeks, the 
samples had increased load of a mean 14.91%. 

Based on the opinion above, it can be concluded that by doing weight training regularly, 
programmed and sustaining maximal can increase a person's legs muscle strength. It happens because 
the effect of the physiological process during the weight training, the muscles trained experienced 
increasing in maximum strength enhancement functions. 
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For the analysis of the third hypothesis testing, it was found that there was a difference mean of  
pre-and Post test-for arm muscles experimental group . Experimental group in this research was a group 
that consumes the protein supplement in weight training to increase the maximum power of the arm 
muscles, this was evidenced by th = 16,98 > tt = 1.78. If it was viewed from the difference in the mean, 
the maximum strength of the arm muscles of this experiment group had increased 23.85 kg. It means 
that the maximum strength of the arm muscles on this experimental group experienced an increasing 
from the mean pre-test 83.80%. 

An increasing of maximum strength of the arm muscles occurred in experimental group in this 
study caused by exercise factor which was done regularly, programmed and continuously. In addition, 
other factors which also determined the maximum arm muscles increasing strength in this experimental 
group was the effect of supplements that consumed by the sample in this group. [6] Coulman (2014) 
argues that "the Muscles need protein to get big and strong, when you're working on building them, 
you'll have to fuel them with a lot of protein-heavy food". From this opinion, it can be concluded that 
muscle requires protein for a big and powerful body, by doing exercise regularly basis then we should 
give the intake of nutrients in the form of protein. It means that along with increasing of the size of the 
muscle, the function of the muscle will also grow. With the increasing of size of a muscle, then the 
strength of it will also increase. 

Based on the explanation above, it can be concluded that the muscle function increases if 
trained regularly, programmed, and sustainable. To support a better improvement, a person needs a 
sufficient nutritional intake to his or her muscles. In this case the use or consuming supplements of 
protein with high-protein milk type is one of the alternatives to maximize the increase in maximum 
strength possessed by a person.  

The results of the fourth hypothesis analysis showed that there was a difference of mean 
between Pre-test and Post-test of maximal strength of leg muscle of experimental group. This group 
consumed a protein supplement of weight training to increase maximal leg muscle strength, this is 
evidenced by th = 14,85> tt = 1.78. When viewed from the average difference, the maximal strength of 
the experimental group's leg muscles had increased by 27.08 kg. This means that the maximum strength 
of arm muscle in this experimental group experienced an increase of 44.57%. 

 Increased maximum strength of leg muscles that occurred in the experimental group in this 
study was caused by exercise factors that were done regularly, programmed and sustainable. In addition, 
another factor that also greatly determines the increase in maximal strength of the leg muscles in this 
experimental group was the effect of the supplements consumed by the samples in this group. [7] 
Zabalada and Naclerio (2016) argue "Whey protein as upper and lower body strength". Consuming high-
protein milk will increase upper and lower body strength. This means whey protein influence on the 
power possessed by someone. If seen from the content of its function supplement manufacturer (Whey 
Protein) is high milk protein for muscle. As has been well known that muscle requires adequate intake of 
protein as a staple food for a person, with the fulfillment of nutritional intake required by the muscle 
coupled with the exercises performed then the function of the muscle will also increase. In this case, the 
relation was the increase in the maximal strength of the leg muscles experienced by the samples. As 
further, the result of the fifth and sixth hypothesis analysis can be seen from the data below: 

 Table 2. Hypothesis Analysis of Maximum Strength for Fifth and Sixth Hypothesis 

Maximum Strength 

Mean  

th 
tt 

α=0.05 
conclusion Control 

 (Post-Test) 
Experiment 
(Post-Test)  

Arm Muscle 41,15 52,31 4,67 1,71 Significant 

Leg Muscle 71,15 83,85 5,55 1,71 Significant 
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 Based on the table above, the results of the fifth and sixth hypothesis testing results proved 
that there were differences in the effect of the protein supplement to the maximal strength of the arm 
muscle and leg muscle of the study sample. Groups that consumed protein supplement had maximal arm 
muscle and leg muscle strength when compared to the control group. This could be seen from the 
results of the fifth hypothesis testing that said that the protein supplements give a better effect on the 
increase of the maximal arm muscle strength than the weight training without provision of this 
supplement was evident from th = 4.67> tt = 1.71. Along with that protein supplement also gave a better 
effect on the maximal strength increase of the leg muscles. This could be seen at th = 5.55> tt = 1.71 for 
the sixth hypothesis 

If seen from the increase in the average count between two research groups, experiment 
group had increased the average that was better than the control group. An increase of 
the average maximum arm muscles strength count for group experiment was 23.25 kg. Meanwhile, for 
the control group only experienced an increase 11.15 kg. It means the supplement protein give better 
effect than the weight training without consuming supplements to increase maximum strength of arm 
muscle on weight training. For the maximum strength of leg muscle of experimental group, it also 
improved the average higher than control group that was 27,08 kg. While the control group only 
increased as 9.3 kg. 

[8] Zabalada and Naclerio (2016) state that "Whey protein alone or as a part of a multi-
ingredient appears to maximize lean body mass or fat-free mass gain, as well as upper and lower body 
strength." From the above opinion concluded that the protein supplement in the form of high-protein 
milk will maximize body mass without fat and increase fat-free muscle mass. This means that when 
consuming high-protein milk, then the muscle growth will occur maximally because the addition of mass 
is not derived from fat, but from fat-free muscle. Furthermore, the journal also explained that consuming 
supplements manufacturer of high-protein milk will also increase the upper and lower body strength. 
This can be interpreted that by consuming high-protein milk will increase overall muscle strength (a 
person's body) 

According to [9] Cribb PJ, et all (2007) "Whey Protein seems to promote greater strength of gains 
and muscle morphology during RE training, the hypertrophy responses within the groups varied". They 
say that whey protein or high-protein milk will provide an increase in strength and muscle hypertrophy, 
but the increase varied. The increase can be interpreted variations caused by factors exercise. This 
means that when consuming high-protein milk, then the muscle growth will occur maximally. 

Based on the above opinion, it can be concluded that the protein supplement can increase the 
maximum strength of the muscles of the arm and leg muscles of a person. However, the increase in 
maximum strength and arm muscles of the leg muscle varies. This is due to the exercise factor 
performed by that person. In addition to regular exercise, the body desperately needs a sufficient 
nutritional intake to improve physiological function, in short with regular and programmed load training, 
and consuming protein supplements of high-protein milk can increase a person's maximum strength. 

CONCLUSIONS 
As the result of the research above, it can be concluded that: 
1. Weight training gives a significant effect on increasing the maximum strenght of the arm 

muscles of the control group. 
2. Weight training gives a significant effect on increasing the maximal strength of the thigh 

muscles of the control group. 
3. Protein supplement gives an effect to the maximum arm muscle of the member of One Gym 

Fitness Center Padang 
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4. Protein supplement gives an effect to the maximum arm muscle strength of members of One 
Gym Fitness Center Padang. 

5. There is a difference in the maximum muscle strength of the arm between the experimental 
group and the control group. 

6. There is a difference in maximal thigh muscle strength between the experimental group and 
the control group. 

In short, there was an increase of maximum strength toward both of the groups. However, the 
experimental group experienced higher increase of maximum strength than the control group. It 
demonstrated that the protein supplement, given to experimental group, gave a significant effect toward 
the increase of individual’s maximum strength. Hence, it is concluded that nutrition influences the result 
of an individual’s treatment. Moreover, consuming protein supplement can be as an alternative way to 
fulfill the need of muscle. With the sufficient protein requirement needed by muscle then the function of 
the muscle is also increase. 

As a final remark, since this research focused on the increase of maximum strength of muscle,  it 
is hoped that other researchers can find other effect of the protein supplement manufacturers which 
increase one's maximum strength, it is related to the innovation and development of science in the 
science of sport. 
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Abstract 
 

Objectives: This research aim is to evaluate the effect of Pacitan orange Juice to Mallondialdehide Level (MDA) 
after doing Eccentric Activity 
Methods: This is an experimental laboratories with post control group design. 30 male students of Sport 
Science Faculty between 18 to 20 years old were recruited by purposive random sampling. The sample was 
divided into two groups, 15 people as experimental and 15 people as control. 
Both groups performed pull up activities, which include two sets with seven repetitions, and one minute 
paused. After completing pull up activities, 750 ml of orange juice was given to the experimental group, while 
control group got 750 ml of mineral water. After 1 hour, each group took blood-sampling test to determine the 
levels of malondialdehide and lactic acid after eccentric exercise. 
Result: The result showed that the average MDA of control group was 8.489 ± 2.55 while mean MDA of 
treatment group was 6.095 ± 1.99. The t-test showed significant results between the control group and the 
treatment group with pvalue = 0.008 <0.05 
Conclucions: Pacitan orange juice revealed decrease the MDA levels after having eccentric activities. With 
regard to this, it can be concluded that with this treatment can respond to free radicals. The response is able to 
counteract ROS, which is containing the high antioxidant. 
 
Keywords: Pacitan sweet Orange Juice, Malondialdehide Level, Eccentric Activity 
 

INTRODUCTION 

 Physical activity or exercise will have a positive impact on the body, among others, to be 

healthier and fit. In addition to producing a positive impact, it is rare to think about the negative 

effects of physical activity, so this negative impact still needs to be examined. One of the negative 

impacts is the formation of oxidant compounds followed by the occurrence of oxidative stress events 

(Harjanto, 2003). Oxidative stress occurs due to an imbalance between the production of free 

radicals and the body's antioxidant defense system. To improve an achievement in sport many 

athletes are required to practice constantly regardless of time for rest or recovery. 

 Muscle damage is one of the most frequent causes of physical impairment in sports. An 

estimated 30% - 50% of all injuries to sports activities are caused by damage to soft tissues such as 

muscle (Fernandes et.all, 2011). In every sport there is always muscle contraction, one of the muscle 

contractions that occurs in sports activity is the eccentric contraction. Eccentric contractions tend to 

cause greater muscle damage compared to concentric contractions (Foss LM., 1998) 

 Eccentric contraction is a contraction in the muscle that has a length increase. Continuous 

muscle contractions will cause xanthine oxidase (XO) and NADPH oxidase (NOX) activity to increase 

so that oxygen radical formation is also increased (Nishino T, et all, 2005). Continuous muscle 

contraction and with high intensity will result in fatigue, stiffness and muscle pain (Clarkson P.M, 

Hubal MJ, 2002). This is a sign of one of the muscle damage that can cause various disturbances 

whether it is mechanical, electrical and chemical. Damaged muscle will be followed by the formation 

of reactive oxygen species (ROS) for body defense (Ong NO, Chia SE., 2001) 
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 Under normal circumstances the formation of ROS will be offset the formation of 

endogenous antioxidants such as SOD (superoxide dismutase), GPx (glutation peroxidase), and 

catalase. When the formation of antioxidants is less than the formation of free radicals, oxidative 

stress will occur, which will attack polyunsaturated fatty acid (PUFA) and produce among other 

malondialdehyde (MDA), and damage DNA (deoxyribonucleic acid) and protein (Halliwell B, 

Gutteridge JMc., 1996). Anti-oxidants are electrons or reductants. This compound has a small 

molecular weight, but is able to activate the development of oxidation reactions, by preventing the 

formation of radicals. Antioxidants are also compounds that can inhibit oxidation reactions, by 

binding to free radicals and highly reactive molecules, cell damage will be inhibited (Paulsen G., 

2009). 

 Orange is a fruit in Indonesia as one of the horticulture commodities that have priority to 

be developed. The one-year harvest period can be more than once and easily found in fruit market 

and supermarket stalls at relatively cheap prices and can be reached by all people. In addition, 

oranges are fruits favored by the community both as fresh fruit and processed. Orange has many 

benefits that are needed by the body. In Orange, the active ingredients that are important for health 

include vitamin C, flavonoids, carotenoids, limonoids, and minerals. Vitamin C is an antioxidant 

because it acts as an electron donor, so it can prevent other compounds from oxidation due to free 

radicals. Flavonoids are one of the antioxidants in the body, which can prevent cell damage caused 

by free radical activity. The main flavonoids in oranges are naringin, narirutin, and hesperidin  (Iorio, 

E.L. 2007) contained in the skin of the fruit, seed  (Tripoli, E. et.all ,2007)  and pulp (Cano et.all, 2008). 

. 

 Based on the above description, it is necessary to examine the effect of giving sweet 

orange juice to mallondialdehide (MDA) level after eccentric activity. The expected benefit of this 

research is to reduce the negative impact of physical activity, so that positive impact of physical 

activity in the form of improvement of health status or improvement of sport achievement can be 

maximal. 

 

METHOD 

Design 

This is an experimental laboratories with post control group design. 

Material / Subject of the research 

 The subjects in this research is Student of Sport Science Program of Surbaya State 

University, with criterion of inclusion of man, age 18 to 20 years, have same weight and arm length, 

healthy condition based on examination by doctor, and not sports actors. Exclusion criteria include 

not willing to take the test, active on the dominant sports exercise using upper extremities and 

amounted to 30 people. 

Instrumentation and procedure 

Peripheral venous blood was collected from the antecubital vein of the subjects. Blood 

samples were transported and stored in the biochemistry laboratory where analyses were performed 

strictly following international guidelines (Banfi G and Dolci A, 2003 ). The following parameters were 

measured for malaondialdehyde [MDA]. Procedure Measurement Malondialdehyde (MDA). MDA has 

been identified as the product of lipid peroxidation that reacts with thiobarbituric acid to give red 

species absorbing at 535 nm. All blood samples inserted into the sample rack and sorted according to 

the colour of the blood sample. 1 ml of patient or control serum was combined with 2 ml of 

Trichloroacetic acid (TCA) – Thiobarbituric acid (TBA) – Hydrochloric acid (HCL) solution and mixed 
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thoroughly, when heated for 15 minutes in boiling water bath. After cooling, the precipitate was 

removed by centrifugation at 3000 rpm for 10 minutes. The absorbency was determined at 535 nm 

against reagent blank, which was containing the entire reagent minus the serum. 

 

Statistical Analiysis 

               Descriptive statistics were determkned for each variable recorded. Data are presented as 

mean ±SD, Normality test to measure wheather data obtained has normal distribution so it can be 

used in parametric statistic (inferential statistics). Paired t-test and independent t-test was applied 

for Statistical evaluation of the data generated using SPSS (Statistical Package for Social Studies) 

Version 19.0 Software. The Statistical significance level was put at ‘p’ value < 0,05 with Confidence 

Interval (CI) of 95 %. 

 

RESULT AND DISCUSION 

Result 

 The result of the research is the measurement data obtained from the whole variable data 

that is independent variable, dependent variable, and control variable. Data obtained from the 

results of research in the form of lactic acid and MDA blood samples from people try after the 

treatment of eccentric activity in the form of pull up, which tested with a significance level of 5% and 

processed with SPSS program. 

 In accordance with the design of data analysis, the initial step of the analysis will begin by 

performing descriptive statistical analysis aimed at obtaining a description of the distribution and for 

data summary for the presentation of results. The sample in this research is the students of sport 

science program of Surabaya State University which amounted to each group of 15 people. 

 In this study the sample is given the eccentric activity using pull up test done three sets, 

each set of 7 reps with pause between one minute set. The pull-up activity aims to provide an 

eccentric strain 

 After the pull up test, the control group was given mineral water drink of 750 ml. While the 

treatment group was given sweet orange juice drink as much as 750 ml. 

Table 1. MDA in the control group was found to average 8,489 ± 2.55; MDA in the treatment group 

was found to average 6,095 ± 1,99. 

Table 2 shows that the normality test results by using Shapiro-Wilk Test are normally distributed with 

p> 0,05. While normality test on MDA variable of control group and treatment is are normally 

distributed 

 

Table 1. Mean±SD of Malondialdehide (MDA) 

Group Sample (N) 
Mean ± SD  

MDA (nmol/ml) 

Control 15 8,489 ± 2,55 

Treatment 15 6,095 ± 1,99 

 

 

Table 2. Normality test 

Group Sample (N) MDA (nmol/ml) 

Control 15 0,233 

Treatment 15 0,388 
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F value> 0.05 then it can be concluded statistically that the variants between the two groups are 

equal. In the above results obtained value of F = 0.019 and the value of p (sig) is = 0.008. So it can be 

concluded there is a significant difference between MDA between control group and treatment 

group (table 3) 

 

 

Table 3 Statistical result of independent samples test 

 

Sample (N) F 

Sig (2-tailed) 

Independent Samples 

Test 

MDA 30 0,019 0,008 

 

 Discusion 

 This research is a laboratory experimental research, with research design used is posttest 

only control group design. Sampling in this research is student of Sport Science program of Surabaya 

state univeristy with criterion of inclusion of man, age 18 until 20 years, have same weight and arm 

length, healthy condition 

 Based on examinations by doctors, not sports actors. Exclusion criteria include unwilling to 

take the test, active in the dominant sports exercise using upper extremities. Both groups performed 

a pull up test performed three sets, each set of 7 reps with pauses between sets of one minute. After 

doing a pull up test the control group was given a 750 ml aquadest drink, while the treatment group 

was given a drink of pacitan sweet orange juice of 750 ml Intermittent 2 hours after drinking both 

groups were taken intravenous blood for lactic acid and MDA examination. 

 Average result of MDA control group 8,489 ± 2.55; while mean MDA treatment group was 

6,095 ± 1,99. In Table 5.4 the free t test showed significant results between the control group and the 

treatment group where p = 0.008 <0.05. In this study the sample is given the action of eccentric 

activity in the form of pull up which is activity with high intensity. MDA decline in the treatment 

group in this study resulted from giving a feeling of pacitan sweet orange-rich antioxidants in 

counteracting free radicals caused by the eccentric activity of the pull up. This is in line with blood 

orange juice is a bioavailable source of antioxidants, which may be enough to improve the 

antioxidant defense system in acute time (Vogt, M., and Hoppeler, Hans H., 2014 )  . Meanwhile, 

according to research that dietary supplementation with ROC (Red Orange Complex) on handball 

athletes can reduce oxidative stress (MDA) and can protect against short-term and long-term health 

consequences in athletes involved in regular training program (Bubbico A and Kravitz L., 2010.). 

 The pull-up treatment and the provision of of pacitan sweet orange juice are expected to 

respond to free radicals in the body. The response is able to ward off ROS with an added pacitan 

sweet orange juice that is believed high antioxidants. Research conducted concluded that the 

treatment of high intensity in humans for 8 weeks can increase aerobic capacity and decrease lipid 

peroxidation and characterized by decreased levels of MDA (Donne ID et.all, , 2003). 
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CONCLUSIONS AND SUGGESTIONS 
 Physical activity is very important for human health. Pacitan sweet Orange juice reveals 

decreased levels of MDA after doing eccentric activity. With regard to this, it can be concluded that 

with this treatment can respond to free radicals. The response is able to counteract ROS, which 

contains high antioxidants 
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