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Abstract
This study aims to determine the extent of  the effect of  L-Arginine amino acid 
supplementation on oxygen saturation and lactic acid levels at the fitness level 
(VO2Max) of  West Kalimantan muaythai athletes. High lactic acid levels can be 
an indicator of  fatigue in athletes after undergoing a physical fitness test. This 
type of  quantitative descriptive research used a randomized group pretest-posttest 
group design sampling method. The subjects in the study used were male athletes 
on the West Kalimantan muaythai team who will be prepared for the 2024 In-
ternational Student Muaythai Championship. In this study, the subjects were di-
vided into two groups, the first group was given a placebo and the second group 
was given the amino acid L-arginine. Each group was given the same treatment, 
namely a physical fitness test to determine the VO2Max level using a bleep test. 
Before and after carrying out the physical fitness test, the subjects were checked 
for oxygen saturation, and blood lactic acid samples were taken. The results 
showed that L-Arginine supplementation had a positive effect in helping to main-
tain optimal oxygen saturation in the body and reducing the accumulation of  
blood lactic acid levels that can cause fatigue in Muay Thai athletes. This shows 
the significant role of  L-arginine supplementation in helping to enhance physical 
endurance performance and speed up recovery during and after physical activity. 
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athletes. An athlete›s performance in performing 
activities usually lasts for 5 minutes or more and 
requires an intensity approximately equal to the 
VO2max capacity, this is related to the capacity of  
the circulatory and respiratory systems to supply 
fuel and resynthesize adenosine triphosphate 
(ATP) through oxidative metabolism (Bassett and 
Howley 2000; Joyner and Coyle 2008). Therefore, 
endurance performance is determined by the level 
of  maximum oxygen volume (VO2max).

Previous studies (Bassett and Howley 
2000; Joyner and Coyle 2008; Pasa et al. 2022; 
Rizal and Segalita 2018; Arimbi, Usman, and 
Wahid 2022; Nyawose et al. 2022; Mukti et al. 
2021) have examined the effect of  supplement use 
on athlete fitness levels tend to focus on energy 
metabolism indicators of  aerobic athletes, water 
polo players, and increased physical activity and 
use the Citrulline variable. However, research 
examining L-Arginine Supplementation in West 
Kalimantan Muaythai Athletes can be considered 
an important step to explore the potential for 
activities or fitness levels that have not been 
studied before. Previous studies (Gambardella et 
al. 2021; Viribay et al. 2020; Jahani, Nabilpour, 
and Campillo 2019) which discussed the use of  
L-Arginine only reached developed areas where 
athletes were familiar with the use of  sports 
supplements, while research on L-Arginine has 
not reached the West Kalimantan Province which 
still has minimal insight into the use of  these 
supplements in improving performance. This 
study reached rural areas that have the potential 
to produce quality athletes in West Kalimantan 
where there is still minimal insight into sports 
supplements.

Given the importance of  supplements 
in improving athlete performance, research is 
expected to contribute to increasing insight into 
the importance of  supplements in improving 
physical performance and provide a better 
understanding of  how supplements can improve 
athlete performance. Therefore, this study 
aims to determine the effect of  L-Arginine 
supplementation on Oxygen Saturation and 
blood lactic acid levels at the level of  physical 
fitness of  West Kalimantan Muaythai athletes.

METHOD        

This study aims to determine the extent of  
the effect of  L-Arginine amino acid supplementa-
tion on oxygen saturation and lactic acid levels at 
the fitness level (VO2Max) of  West Kalimantan 
Muaythai athletes. The type of  this research was 
quantitative research. The purpose of  this design 

INTRODUCTION

Nowadays, the development of  
supplements in the world of  sports is increasingly 
used because supplements are one of  the supports 
in enhancing athlete performance. In preparing 
for a tournament, athletes usually train according 
to the specified target, but during preparation 
athletes often experience excessive fatigue, 
which will have an impact on decreasing athlete 
performance when competing. When athletes do 
too much activity, oxygen saturation will decrease 
and blood lactic acid levels will accumulate so 
that athletes will experience fatigue.

Several sports science experts have 
recommended supplements as support  (Meirelles 
et al. 2019, Hiratsu et al. 2022) in improving 
athlete performance. It has been proven that 
prolonged exercise can cause a decrease 
in blood glucose, which causes increased 
fatigue (Grego et al. 2004), and carbohydrate 
replacement supplementation can delay fatigue 
during exercise by maintaining blood glucose 
levels. One of  the glucocorticoid hormones, 
cortisol, which increases rapidly during exercise 
is reported to be significantly correlated with 
fatigue during exercise. It is also explained that 
the supplements produced will accelerate muscle 
protein catabolism when energy is depleted 
during prolonged exercise, this is what can cause 
fatigue due to the accumulation of  lactic acid. 
Various amino acids can be used as supplements 
to support athlete performance (Botchlett, 
Lawler, and Wu 2014). One supplement that can 
be used to improve performance is the amino acid 
L-arginine.

The amino acid L-arginine is one of  the 
supplements often used by athletes to improve 
performance. L_Arginine functions as a precursor 
to Nitric Oxide which can cause vasodilation 
or widening of  blood vessels and muscle 
hypertrophy during physical activity. When 
vasodilation of  blood vessels widens, blood flow 
will bring oxygen supply into the body (Speer et 
al. 2020; Takeda and Takemasa 2018) thereby 
increasing oxygen saturation. One of  the main 
indicators in assessing the efficiency of  oxygen 
use is VO2 max.

VO2 Max is the maximum amount of  O2 
that can be processed by the human body when 
doing intense activities (Hutajulu et al. 2017). In 
addition, VO2Max is what measures the body›s 
maximum capacity to absorb and use oxygen. 
When someone has poor fitness or cardiovascular 
endurance (VO2Max), it will greatly affect 
physical activity (Mukti 2024), especially for 
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was to determine whether the effect of  an expe-
rimental variable can be generalized through all 
levels of  a control variable or whether the effect 
of  an experimental variable is specific to a parti-
cular level of  the control variable (Mustafa et al. 
2015). This study used a laboratory experimen-
tal approach with a pretest and posttest control 
group design involving treatment in the experi-
mental group (L-Arginine) and the control group 
(placebo). This aims to analyze and evaluate the 
use of  L-Arginine supplements in improving ath-
lete performance. The study sample consisted 
of  16 Muaythai athletes who were preparing for 
the International Student Muaythai Champion-
ship. Eight athletes were given a placebo, while 
the other eight athletes were given L-arginine 
supplements. This experimental laboratory study 
was conducted using a pretest and posttest expe-
rimental design with a control group (Ali, 2012). 
Initial observations were made to determine the 
use of  supplement as a performance support in 
sports. The supplement given was 3 grams. Furt-
hermore, data was collected through the results 
of  the bleep test to determine the extent to which 
L-Arginine supplementation improved the per-
formance of  Muaythai athletes. The quantitati-
ve data collected were analyzed using statistical 
analysis. The data were analyzed using statistical 
tests, including paired sample t-tests to compare 
pretest and posttest results within groups, and in-
dependent sample t-tests to compare differences 
between groups.

Randomized pretest and posttest control 
group design
(O1) : pretest experimental group    
(O2) : posttest experimental group
(O3) : pretest control group              
(O4) : posttest control group
(X1) : Treatment (with L-Arginine) experimental 

group
(X2) : Treatment (placebo) control group

Picture 1. Research Design

RESULTS AND DISCUSSION

This study aims to determine the effect of  
L-Arginine supplementation on Oxygen Satura-
tion and blood lactic acid levels on the physical 
fitness level of  West Kalimantan Muaythai ath-
letes. After collecting data, the researchers found 
the following Table 1. 
Table 1. Mean and standard deviation data of  

lactic acid and oxygen saturation

Variable N
Mean ± SD

Control Treatment

Lactic Acid Level 
Pre-test

8
2.005 ± 
0.348 

1.801 ± 
0.290

Lactic Acid Level 
Post-test

8
10.086 ± 

0.953 
8.805 ± 
0.831

Oxygen Satura-
tion Pre-test

8
97.500 ± 

1.927
97.500 ± 

2.449

Oxygen Satura-
tion Post-test

8
97.125 ± 

1.552
97.625 ± 

1.995

The results Table 1 showed that in the Lac-
tate Acid Level variable, the control group had 
a higher average than the treatment group, both 
in the pre-test and post-test. The increase in lac-
tic acid levels after the bleep test was greater in 
the control group, indicating that the treatment 
group experienced a slower increase than the 
control group. In the Oxygen Saturation variable, 
the average pre-test oxygen saturation was almost 
the same in both groups, both in the control and 
treatment groups. However, after the bleep test, 
the control group experienced a slight decrease 
in oxygen saturation, while the treatment group 
showed an increase although not very significant. 
These results indicate that treatment in the treat-
ment group can help slow the increase in lactate 
acid levels and maintain more stable oxygen satu-
ration compared to the control group.
Table 2. Sample of   VO2 Max

Variable N Mean SD Sig

VO2 Max Con-
trol Group

8 39.4625 4.19317 0.824

VO2max Treat-
ment Group

8 43.8250 3.84104 0.407

Based on Table 2, the average VO2max 
in the Control Group was 39.46 with a standard 
deviation of  4.19, while in the Treatment Group, 
it was 43.83 with a standard deviation of  3.84. 
The significance value (Sig) for both groups was 
0.824 for the Control Group and 0.407 for the 
Treatment Group, both of  which were greater 
than 0.05. This means that there was no signifi-
cant difference between the two groups in terms 
of  VO2max. So, it can be concluded that the tre-
atment given did not have a significant effect on 
oxygen saturation and lactic acid levels..

This study aims to determine the effect of  
L-Arginine supplementation on oxygen saturati-
on and blood lactic acid levels in Muaythai ath-
letes in West Kalimantan. Based on the results 
obtained, it can be seen that L-Arginine supple-
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mentation has a positive impact on both variables 
tested, namely oxygen saturation and blood lactic 
acid. This finding is in line with the findings of  
Mukti et al., (2021); where the use of  amino acid 
supplements has a positive impact (Viribay et al., 
2020) where the supplement can increase oxygen 
saturation and inhibit the accumulation of  lactic 
acid, thereby reducing fatigue (Tsuda et al., 2019) 
and can improve performance in athletes.

In the results of  lactic acid levels, pre-test 
data showed that the control group had a higher 
average value compared to the treatment group 
given L-Arginine supplements, both before and 
after the bleep test. On the other hand, after the 
treatment group was given supplements, the rese-
arch data showed a lower increase in lactic acid 
levels compared to the control group which ex-
perienced a higher increase. It can be concluded 
that L-arginine supplementation can help reduce 
the accumulation of  lactic acid levels in the body. 
The lactic acid that accumulates during physical 
activity or exercise can cause fatigue, and a dec-
rease in lactic acid levels through greater oxygen 
entering the body is very likely to contribute to a 
faster decrease in fatigue levels so that it can imp-
rove athlete performance.

At the oxygen saturation level, the pre-
test data results showed that both groups had the 
same oxygen saturation level values. However, af-
ter the supplementation treatment, the data sho-
wed a slight increase in oxygen saturation levels 
in the treatment group, while the control group 
experienced a slight decrease in oxygen satura-
tion levels. These results support the hypothesis 
that L-Arginine, which functions as a precursor 
to Nitric Oxide (NO), which functions to increase 
vasodilation or widen blood vessels, which is use-
ful for increasing oxygen flow to body tissues 
(Speer et al., 2020; Takeda & Takemasa, 2018; 
Botchlett et al., 2014). This process can help inc-
rease the efficiency of  oxygen use by the body du-
ring intense physical activity, thereby accelerating 
the energy formation process improving athlete 
performance, and reducing fatigue. On the other 
hand, in the VO2 Max results, although there is 
a difference in the average VO2 max between the 
Control Group and the Treatment Group, the test 
results show that the difference is not significant. 
This means that the level of  treatment given to 
the control and treatment groups is the same. 
This will affect the results of  oxygen saturation 
and blood lactic acid levels of  the control and tre-
atment groups fairly.

The results of  this study revealed that L-
arginine supplementation can help athletes main-
tain or improve their performance by suppressing 

the accumulation of  lactic acid levels in the body 
and increasing the supply of  oxygen saturation 
to the body. This supplementation is very ap-
propriate for Muaythai athletes who require high 
physical endurance and optimally control fatigue 
levels during the competition.

CONCLUSION

Based on the results of  this study, it can be 
concluded that L-Arginine has a positive effect 
on oxygen saturation levels and blood lactic acid 
levels, which can help improve athletes’ perfor-
mance and physical endurance. The findings of  
this study provide an important contribution to 
the development of  supplements to improve phy-
sical endurance and good athlete fitness levels, es-
pecially for Muaythai athletes in West Kaliman-
tan who do not know much about the use of  this 
supplement. Further research with a larger samp-
le size and long-term testing and administration 
of  larger supplement doses will provide a positive 
impact and a deeper understanding of  the poten-
tial of  L-Arginine as a supplement to support ath-
lete performance.
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