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Abstract 
 

_________________________________________________________________ 
This study aims to analyze the effect of brown sugar suplement on heart rate re-
covery in Voppick Kebumen women's volleyball athletes. This study uses an exper-
imental method with a two-period crossover design. The research sample 
amounted to 30 female volleyball athletes who were divided into two groups. This 
research instrument uses bleep test which aims to increase the athlete's pulse un-
til it reaches a tired state, pulse measurement using palpation techniques and also 
stopwatches to measure recovery time. The results of this study show that brown 
sugar solution has a significant influence on  the pulse recovery  of Voppick Kebu-
men women's volleyball athletes. Based on the results of the hypothesis test, it 
showed a Sig. value of 0.000 < 0.05 with a t-value of 18.489 and the results of  the 
effect size calculation, obtained a Cohen's d value of 2.212 which belongs to the 
large category. The conclusion of this study shows that the administration of brown 
sugar solution drinks has a significant influence on  pulse recovery in women's vol-
leyball athletes Voppick Kebumen. In addition, brown sugar suplement have been 
shown to be effective in helping to speed up the recovery of the pulse after phys-
ical activity. 
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INTRODUCTION 

Volleyball is one of the achievement sports that has experienced rapid development and has 
the characteristics of high-intensity physical activity. In this game, athletes are required to perform 
various explosive movements such as jumping, smash, blocking, and fast movement movements in a 
short period of time (Wahyudi et al., 2022). Success in volleyball depends not only on mastering the 
technique and strategy of the game, but also greatly influenced by the physical condition and 
physiological readiness of the athlete in the face of the demands of training and matches (Suhartono 
et al., 2025). The characteristics of volleyball games played in several sets with a long duration require 
athletes to be able to maintain a stable and consistent physical performance during the match 
(Wahyudi Agung, 2025) 

Intense and repetitive physical activity in volleyball can improve the performance of an 
athlete's cardiovascular system (Agung Wahyudi et al., 2025). One of the common physiological 
indicators used to indicate the body's response to physical activity is pulse. The pulse increases as 
the intensity of activity increases as the body adapts to meet its oxygen and energy needs (Darmawan 
et al., 2025). In competitive match situations, the heart rate increases rapidly, especially when 
athletes engage in long rallies, perform repeated smashes, and endure intense game pressure. This 
significant increase in heart rate reflects a significant workload on the heart in supporting the 
physical activity of volleyball athletes, particularly during the high-intensity and fast-paced phases 
of play (Wahyudi & History, 2017). 

An increase in pulse rate that occurs during physical activity will be followed by a recovery 
process after the activity is completed. Recovery is a physiological process that aims to return the 
body to a state of homeostasis (Burhan, 2021). This situation can affect reduced focus, decreased 
quality of playing technique, and athletes' readiness to undergo the next physical activity 
(Koesherawati et al., 2022). Physical fatigue that is not accompanied by an optimal recovery process 
can cause a build-up of fatigue and risk reducing athletes' performance continuously. In volleyball 
athletes who have a busy training schedule and matches, Recovery It is very important to maintain 
performance and reduce the risk of overtraining and injury (Sinulingga et al., 2023). 

Factors that play an important role in supporting the process Recovery That is, paying attention 
to the intake of food into the body. The food given to athletes should have nutrients that can meet 
the needs of athletes' daily activities and sports (Purba & Setiowati, 2022). Food and drink affect an 
athlete on several things, namely blood pressure, sugar levels and pulse, intake also affects the delay 
of fatigue. One of the important nutritional intakes for athletes is carbohydrate nutrients because 
they can support athletes' energy needs during training sessions and during matches (Permadi et al., 
2024). Drinks containing carbohydrates are a practical choice in the process Recovery Because it is 
easy to consume and quickly absorbed by the body. Giving carbohydrates in the form of drinks is 
considered more effective in the initial recovery phase because it can accelerate the absorption of 
nutrients and help the body return to a more stable physiological condition. 

The body's glucose needs can be obtained through the consumption of carbohydrate foods or 
drinks. Intake of drinks containing around 6–8% glucose is known to help athletes delay the onset of 
fatigue (Rubiono & Setiawan, 2020). One of the natural ingredients that has the potential to be used 
as a recovery drink is brown sugar. Brown sugar contains simple carbohydrates that the body can 
quickly process into glucose as an energy source. In addition to being easy to find, the price is 
relatively affordable, and safe to consume, so it has the opportunity to be used in athlete coaching 
programs (Dwi Nugroho et al., 2023). The use of natural ingredients such as brown sugar also supports 
the use of local sources of nutrients that are more economical and easily accessible to athletes at 
various levels of coaching. 

In the training process, female volleyball athletes at Club Voppick Kebumen often experience 
fatigue after doing high-intensity physical activity. This fatigue causes athletes to be less than 
optimal when they return to resume the next training session because the body's condition has not 
fully recovered. One of the causes is  a poor recovery process  , which is characterized by slow pulse 
recovery after doing activities. Based on the results of the study, most of the athletes of Club Voppick 
Kebumen only consume water after training as a form of recovery. Meanwhile, previous research has 
shown that  carbohydrate-based recovery drinks can accelerate pulse recovery after physical activity. 
The body also needs additional energy intake to help speed up the recovery process. 
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According to (Khairiyyah et al., 2025), that the administration of brown sugar water solution 
drinks has an effect on Recovery pulse in female futsal athletes. However, the research was carried 
out on futsal sports, so that the characteristics of physical activity are different from volleyball which 
has its own movement patterns and physical demands. The difference in the characteristics of these 
sports allows for differences in the physiological response of athletes to the administration of drinks 
Recovery, so that the results of research on futsal cannot necessarily be generalized to volleyball 
athletes. 

Therefore, based on the results of the study, the study was interested in examining the effect 
of giving brown sugar solution on  pulse recovery in female volleyball athletes at the Kebumen 
Voppick Club. The purpose of this study is to find out whether there is an the effect of brown sugar 
suplement on heart rate recovery in female volleyball athletes and to find out how effective brown 
sugar water solution drinks are in accelerating pulse recovery after physical activity.  

The research hypothesis states that the first hypothesis (Ha₁) states that there is an effect of 
giving brown sugar solution drinks on  pulse recovery in female volleyball athletes and the second 
hypothesis (Ha₂) states that the administration of brown sugar solution drinks is effective in 
accelerating the decrease in pulse rate after physical activity in female volleyball athletes.  

 
METHODS 

This study is a type of quantitative research that uses experimental methods to compare the 
pulse recovery ability of female volleyball athletes who consume brown sugar solution drinks with 
athletes who consume only regular water (Sinaga et al., 2018). The design in this study is the design 
Two-period crossover design, that is, a research design involving two groups of subjects with 
relatively similar initial abilities. Sampling was admitted by the total sampling method. The 
population in this study is female volleyball athletes at Club Voppick Kebumen consisting of 30 
female athletes aged 16-19 years. The location of the research was carried out on the volleyball court 
of Club Voppick Kebumen.  

Schematically the research design can be described as follows:  
Group 1 : O₁ → X₁ → O₂ → Washout → : O₁ → X2 → O₂  
Group 2 : O₁ → X₂ → O₂ → Washout → O₁ → X1 → O₂  
 
Description: 
O₁ = Pretest pulse measurement 
X₁ = Brown sugar solution treatment 
X₂ = Water treatment 
O₂ = Recovery pulse measurement (posttest)  
Washout = 1 Week Break Time 
 

Data collection in this study uses bleep test, which aims to increase the pulse rate of athletes 
until they reach a state of fatigue. After the test is complete, the pulse measurement is carried out 
manually using the palpation technique. This process utilizes supporting facilities and tools such as 
volleyball courts, cones for track markers, stationery for data recording, speakers to provide rhythm 
Beep, and Stopwatch to measure the length of time Recovery pulse. The solution of brown sugar 
water drinks in the study, namely by using 80 grams of good quality brown sugar dissolved in 250 ml 
of water (Alawi & Ray, 2021). 

The data collection procedure begins with: (1) warming up first for about 10 minutes to avoid 
possible injury, (2) then all samples take a bleep test, (3) after that the samples that have been 
completed are given treatment, (4) then the sample is checked the pulse to find out how much time 
it takes to return to a normal pulse. 

The data analysis technique obtained from the effect of giving brown sugar drinks on  pulse 
recovery was carried out by conducting a data normality test using SPSS version 23, then the data 
was analyzed using a Hypothesis Test (paired t-test) to find out the difference in  pulse recovery given 
ordinary water drink treatment compared to brown sugar water drink treatment. Then, using the 
Effectiveness Test (Cohen's d). After the results have been obtained, the data is described according 
to the formulation of the problem that has been formulated. 
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RESULTS AND DISCUSSION 
This study uses a two-period crossover design, which is a research design that involves two 

groups of subjects with relatively similar initial abilities. This study was carried out for 3 weeks with 
a total of two treatment periods. Each treatment period is carried out in one meeting. The research 
sample used all members with group divisions carried out based on the results of the initial bleep 
test ranking. Athletes were ranked from 1st to 30th, then divided into two groups with initial abilities 
that were relatively balanced with the ABBA system, namely the design of treatment sequence 
arrangements in experimental research that was not in the form of a mathematical formula, but a 
treatment balancing pattern. Group 1 consists of 15 athletes A, while group 2 consists of 15 athletes 
B.  

After conducting research and conducting a data processing process for 30 female volleyball 
athletes at the Kebumen Voppick Club. The data from the research subjects will be described as 
follows: 

Table 1. Normality Test 

Variable Statistic Df Sig. 
Sugar Solution .950 30 .170 

Water .961 30 .335 
 

Based on the results of the normality test, the pulse recovery  variable in the brown sugar 
solution treatment obtained a significance value of 0.170. Meanwhile, in water it is 0.335. Because 
both significance values are greater than 0.05, the data in both treatments are declared to be 
normally distributed so that the analysis can be continued using the paired sample t-test. 

Table 2. Hypothesis Test 

Variable T Df Sig. Remarks 

Brown Sugar Solution – Water 18.489 29 0,000 Significant 
 

 Based on the paired sample t-test, a value of Sig. 0.000 < 0.05 was obtained, so that there was 
a significant difference between the treatment of brown sugar solution and water at the Volpick 
Kebumen volleyball club. 

Table 3. Effectiveness Test 

Variable Cohen's value d Categories Remarks 
Pulse Recovery Brown Sugar Solution 2.2126 Large Effective treatment 

   
Based on the results of the effect size calculation, Cohen's d value of 2.2126 was obtained 

which is included in the large category. This shows that the administration of brown sugar solution 
has a great and effective influence on Recovery pulse. 
  The results of the study showed that the administration of brown sugar solution had a signif-
icant effect on Recovery the pulse of the women's volleyball athletes of Club Voppick Kebumen com-
pared to the administration of water. Based on the normality test, the data on both treatments were 
normally distributed because the significance value of brown sugar solution was 0.170 and water was 
0.335, both greater than 0.05. Thus, the data are eligible to proceed to parametric tests using paired 
sample t-tests. The results of the hypothesis test showed a Sig. value of 0.000 < 0.05 with a t-value of 
18.489, so that there was a very significant difference between the treatment of brown sugar and water 
solution on Recovery athlete's pulse rate (Gonzalez et al., 2022). 
 Brown sugar solutions are more effective in helping to accelerate pulse recovery after 
physical activity. Recovery Pulse rate is an indicator of the body's ability to return to normal 
conditions after doing moderate to high intensity activities. The faster the pulse returns to the resting 
state, the better the recovery ability of the athlete's body. The carbohydrate content in tamarind 
sugar is the main factor to help the energy recovery process and accelerate the body's metabolic 
system after exercise (Podlogar et al., 2025). 
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 According to (Sims et al., 2023), brown sugar contains glucose and sucrose which the body 
can absorb as a quick source of energy. Simple carbohydrates function to restore muscle glycogen 
reserves that are reduced during physical activity. In addition, brown sugar contains minerals such 
as potassium, iron, and magnesium that help maintain electrolyte balance and support muscle and 
heart function. Thus, the process of Recovery, reduce fatigue, and help the body return to the position 
of homeostasis. 
 Based on the effectiveness test, Cohen's value d of 2.2126 belongs to the large category. This 
shows that the effect of brown sugar solution is not only statistically significant, but also practically 
strong and provides real benefits for athletes in the process of recovering pulse after physical 
activity. Value effect size large indicates that the treatment has a substantive impact in sports 
experiment research. 
 
CONCLUSION 

Based on the results of this study, the administration of brown sugar suplement drinks had a 
significant effect on  pulse recovery in Club Voppick Kebumen women's volleyball athletes. Brown 
sugar solutions have been shown to be effective in helping to accelerate pulse recovery after physical 
activity. Thus, brown sugar solution can be used as an alternative to natural drinks that are easy to 
obtain and economical to help  the recovery process of athletes after training and matches. The 
results of this study are not only beneficial for volleyball coaches and players, but can also contribute 
to the overall development of sports science.  
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