
Acceleration of Sports Recovery with Glutamine 

Supplementation in Vertical Jump and Badminton 

Smash Velocity 

Himawan Wismanadi1,* Fatkur Rohman Kafrawi2, Soni Sulistyarto3, Abdul Aziz 

Hakim4, Afif Rusdiawan5, Lutfhi Abdil Khuddus6 

1,2,3,4,5,6 Department of Health Education and Recreation, Universitas Negeri Surabaya, Indonesia 
*Corresponding author. Email: himawanwismanadi@unesa.ac.id 

ABSTRACT 

The purpose of this study was to determine the effect of glutamine supplementation on the ability of vertical jump and 

smash velocity after badminton's jumping smash. The research used a pre-post two-group design using 20 trained male 

athletes from the State University of Surabaya. The research sample was divided into two groups: the Placebo (PLA) 

group, which was given exercise + mineral water, and the glutamine (GLU) group, which was given training + glutamine 

supplement. The movement provided is to do a jumping smash for 20 repetitions, ten sets with 30-second intervals. 

Glutamine dose of 0.4 gram/Kg BW was given 1 hour after jumping smash activity, 24 hours, and 48 hours after jumping 

smash activity (3 times). The data collection instrument was a vertical jump test using an MD jump, while the smash 

velocity was measured using a Bushnell 101922 radar gun. Independent sample t-test showed significant Δ pre-post2 

and Δ post1-post2 on the vertical jump variable (p<0.05). On the smash velocity variable, effective results were 

demonstrated in Δ pre-post3 and Δ post1-post3. In conclusion, glutamine supplementation for three days could improve 

the vertical jump ability at 48 hours and smash velocity at 72 hours. 

Keywords: Badminton, Glutamine, Vertical jump, Smash velocity, Recovery.

1. INTRODUCTION 

Muscle recovery after exercise is essential to maintain 

performance due to muscle fatigue [1]. In many sports 

competitions, rest periods between rounds and rapid 

muscle recovery are crucial factors supporting sports 

performance [2]. 

Muscle fatigue can be defined as any activity that 

reduces a person's maximal force or power [3]. Several 

metabolic factors that influence muscle fatigue are the 

accumulation of metabolic hydrogen (H+) ions, lactate, 

inorganic phosphate (Pi), reactive oxygen species (ROS), 

heat shock protein (HSP), and orosomucoid (ORM) after 

exercise [4]. 

Badminton is a sport with high explosives 

interspersed with periods of rest [5]. In this sport, many 

rallies last less than 10 seconds, with rapid, repetitive, 

intense movements of short duration [6]. Among many 

badminton strokes, jumping smash is an indispensable hit 

to get points to win the game. The dominant stroke in 

doubles matches is the forehand jumping smash, 

accounting for 1/5 of the attack [7]. Muscle contractions 

carried out by jumping smash continuously will reduce 

the strength and speed of muscle contractions, causing 

fatigue [8][9]. Fatigue due to exercise can be reduced by 

providing rest time [10]. However, coaches use many 

strategies to delay fatigue and speed up recovery after 

training, such as regulating sports nutrition [11]. One of 

the supplements that trainers and athletes often use is 

glutamine [12]. Glutamine increases glycogen synthesis 

[13]. Glutamine can also reduce muscle damage and 

function as an anti-inflammatory and increase 

glutathione (GSH) synthesis [14][15]. Sports 

performance is closely related to muscle protein 

synthesis [16]. Glutamine supplementation increases 

athletes' performance in terms of power, vertical jump 

height, and overall muscle strength due to increased 

muscle mass [17]. Apart from the effect of glutamine on 

improving the performance of athletes, it is necessary to 

conduct an assessment through this study by looking at 

the performance of badminton athletes on smash speed 

and vertical jump ability after consuming glutamine.  

2. METHODS 

This study included an experimental study with a 

sample of 20 male students at the State University of 
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Surabaya who were trained, aged 18-22 years, had 

normal BMI and had no muscle injuries. The research 

sample was divided into two groups by purposive 

sampling: the Placebo (PLA) group, which was given 

exercise + mineral water, and the glutamine (GLU) 

group, which was given training + glutamine supplement. 

The movement provided is to do a jumping smash for 20 

repetitions, ten sets with 30-second intervals. A 0.4 

gram/kg BW glutamine dose was given 1 hour after 

jumping smash activity, 24 hours, and 48 hours after 

jumping smash activity (3 times administration) [18]. 

Data were collected four times, before treatment 

(pretest), 24 hours after jumping smash (posttest 1), 48 

hours after jumping success (posttest 2), and 72 hours 

after jumping success (posttest 4). The data collection 

instrument was a vertical jump test using an MD jump 

with cm units, carried out three times, and the best value 

was taken. While the smash speed was measured using a 

Bushnell 101922 radar gun manufactured in Germany 

with units of km/hour [19]. 

Data were analyzed using a descriptive test, normality 

test, paired t-test, and independent-sample t-test. Data 

analysis was performed using SPSS 20. 

3. RESULTS AND DISCUSSION 

3.1. Results  

A total of 20 male student trained at Universitas 

Negeri Surabaya (mean±SD; age: 19.55 ± 1.36 years, 

height: 167.24 ± 3.55 cm, weight: 66.18 ± 2.70 kg, BMI: 

23.67 ± 0.96 kg/m2) participated in this study. 

Descriptive analysis in the form of mean ± SD of research 

variables in each group is presented in table 1

Table 1. Vertical jump and smash velocity in both groups 

Variable PLA (N=10) Variable GLU (N=10) 

Vertical jump (cm) Pre 63.80±5.37a Vertical jump (cm) Pre 63.40±4.20a 

Post1 58.80±5.05b Post1 57.50±4.86b 

Post2 59.30±5.70b,c Post2 61.10±5.11c 

Post3 61.90±5.24a,b,c Post3 63.10±4.84a,c 

 Smash velocity (km/h) Pre 155.64±7.93a Smash velocity (km/h) Pre 157.39±5.74a 

Post1 140.45±7.53b Post1 142.37±3.90b 

Post2 144.28±8.78c Post2 147.18±5.51c 

Post3 148.81±8.88a,c Post3 155.35±4.31a 

Data are presented as mean (SD), PLA= Placebo group; GLU= Glutamine group; Pre=  data taken before jumping smash; Post1= data taken 24 hours after jumping success; Post2= data taken 48 hours after 

jumping success; Post3= data taken 72 hours after jumping success, significant p <0.05. Significant difference if different letters (a, b, c, d). 

Paired t-test was carried out in Table 1 above to determine 

the difference in the variable's value after being given 

treatment. The paired t-test showed a decrease in the value of 

the vertical jump in the PLA and GLU groups after doing the 

jumping smash exercise. The difference lies at 48 hours, 

where the PLA group showed no significant difference 

(p>0.05) while the GLU group showed significantly different 

results (p<0.05). 

 However, at 48 and 72 hours, there was a gradual 

increase in both groups. 

The paired t-test also showed decreased results in both 

groups on the smash velocity variable after the jumping 

smash exercise. However, it gradually increased at 48 and 72 

hours in both groups. However, there was also a difference in 

results. At 72 hours, the PLA group showed no significant 

difference between 48 hours, while in the GLU group, there 

was a substantial difference between 48 and 72 hours. More 

details can be seen in fig.1.

 

  

 

Figure 1 Results of vertical jump and smash velocity before and after treatment in PLA and GLU groups 
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Table 2. Difference of vertical jump and smash velocity after taking glutamine supplement

Variable  PLA (N=10) GLU (N=10) P (sig) 

Vertical jump Δ pre-post1 -5.00±1.05 -5.90±1.91 0.209 

Δ pre-post2 -4.50±0.97 -2.30±1.61 0.000* 

Δ pre-post3 -1.90±7.67 -0.30±5.50 0.598 

Δ post1-post2 0.50±1.27 3.60±2.46 0.002* 

Δ post1-post3 3.10±6.81 5.60±6.24 0.403 

Δ post2-post3 2.60±7.59 2.00±6.31 0.850 

Smash velocity Δ pre-post1 -15.19±5.01 -15.01±4.92 0.937 

Δ pre-post2 -11.36±4.82 -10.21±3.49 0.548 

Δ pre-post3 -6.83±4.72 -2.04±3.16 0.016* 

Δ post1-post2 3.83±2.83 4.81±4.15 0.547 

Δ post1-post3 8.36±2.78 12.97±4.86 0.018* 

Δ post2-post3 4.53±1.49 8.17±5.44 0.056 

*significant difference at p<0.05; Data were represented as mean ±SD

The delta value was the difference between the test results 

before doing the jumping smash and giving glutamine 24 

hours, 48 hours, and 72 hours after doing the jumping smash. 

The aim was to compare these differences between the PLA 

and the GLU groups using an independent sample t-test. 

Table II shows that the vertical jump data differs significantly 

in delta two and delta 4 (p<0.05). A significant difference in 

delta 2 and 4 means that the administration of glutamine 

supplements affects the vertical jump at 48 hours of jumping 

smash exercise. 

The smash velocity variable showed significantly 

different results in delta three and 5 (p<0.05). It means that 

the supplement of glutamine affects the smash velocity at 72 

hours after the jumping smash exercise. 

3.2. Discussion 

The results explained that as much as 20 repetitions, ten 

sets with 30-second intervals, the jumping smash exercise 

affects the ability at 24 and 48 hours. However, at 72 hours, 

the vertical jump and smash velocity abilities gradually return 

to their initial skills before hitting the jumping smash. In their 

research, Sasaki et al. (2018) stated that the repetition of 

vertical jumps when performing a jumping smash would 

cause muscle damage [20]. Damaged muscles will decrease 

the sheer jump ability [21], like the results of research by 

Rusdiana et al. (2020), which showed the results of the 

vertical jump ability that decreased after hitting a jumping 

smash [19]. 

It also happened to the smash velocity variable. Table I 

showed a decrease in smash speed after 20 repetitions of a 

jumping smash, ten sets with 30-second intervals at 24 and 

48 hours. This follows Rusdiana et al. (2020) research, which 

showed a faster smash velocity in non-athlete fatigue than 

athlete fatigue [19]. 

The independent sample t-test in table II showed that 

glutamine administration affects the vertical jump results 48 

hours after hitting the jumping smash. In their research, 

Hakimi et al. (2012) stated that the vertical jump results were 

better in the group given glutamine than placebo [22]. 

Glutamine increases glycogen synthesis and stimulates 

muscle protein synthesis to repair muscle damaged by 

exercise [23]. 

Our findings showed that glutamine supplementation 

improved smash velocity at 72 hours. The addition of 20 

grams of protein to the daily diet increased the athlete's 

power. This is because almost one-third of the amino acid 

profile in protein is used for glutamine synthesis in muscle 

[24]. Glutamine can prevent the accumulation of ammonia 

[25]. Ammonia produced during exercise will decrease ATP 

and glycogen stores [26]. With glutamine supplementation, 

ammonia accumulation can be reduced because glutamine 

accelerates the transport of ammonia to the liver for 

metabolism and the kidneys for excretion [27]. 

The increase in muscle mass due to glutamine 

supplementation also increases the strength of muscle 

contraction, affecting its power [28]. The power ability 

positively correlates with the smash velocity at the time of the 

jumping smash [29].  

4. CONCLUSION 

Glutamine supplementation of 0.4 gram/Kg BW for three 

days can improve the vertical jump at 48 hours, while the 

smash velocity is improved at 72 hours. So for consideration 

of accelerating muscle recovery, trainers or athletes can 

provide glutamine supplements by estimating the 

administration time because the recovery effect due to 

glutamine supplementation has a different time in each 

muscle and depends on the movement performed. 
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