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Abstract. Physical activities in new normal led to changes in body temperature as well as 

the amount of oxygen consumption, pulse and changes in chemical compounds in the body. 

Vitamin C can prevent tissue damage by reducing the production of oxidants which have 

a protective effect against muscle injury. This study aims to determine the effect of vitamin 

C as an antioxidant on pulse recovery after physical activity on hockey athletes of PON 

South Sulawesi in the new normal. This type of research is an experimental with a 

randomized group design pretest and posttest design. The Subjects of this study were 30 

South Sulawesi PON hockey athletes and the data was analyzed with T test. The result of 

this research showed that the group which was given Vitamin C is greater than the group 

that was only given unsweetened syrup with comparison 48,60 and 39,60.Thus, can be 

concluded that the provision of vitamin C has better effects on pulse recovery compared 

to the group that was only given unsweetened syrup. 
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1 Introduction 

During the Covid 19 pandemic, it is not new anymore that the implementation of any 

program is carried out independently, including physical activity (exercise). Since the WHO 

declared global Covid-19 emergency in January 30, 2020 [1]. Public physical activity during 

the COVID-19 pandemic in several countries has decreased, so that many people have gained 

weight and degraded of mental health [2,3] In total, the average time spent on physical activity 

has decreased dramatically, from 540 minutes/ week (before the pandemic) to 105 minutes/ 

week (during the pandemic), resulting 435 minutes in total average [4] In the new normal, we 

need to prepare and develop ourselves to carry out a healthy lifestyle in order that our immune 

system is maintained, one way is by doing an exercise [5]. Several studies have shown that 

physical exercise increases the level of cytokine production mediated through the TLR (toll-like 

receptor) signaling pathway during microbial infection could increase host resistance to invasive 

pathogens [6,7]. Exercise is one of the physical activities with a specific purpose, including it 

could increase the efficiency of the body's work or what is commonly referred as (increasing 

physical fitness). Exercise is also a movement of the body for a certain period of time[8]. 

Exercise affects energy balance and leptin response, type I IFN responsiveness, muscle PDC 

activation, further increasing serum anti-influenza virus-specific IgG2c antibody percentage and 
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CD8 + T cells in BAL; all possible mechanisms are important in host protection and infection 

[6,9]. 

Hockey is an exercise or a sport which is always competed in the highest multi-events in 

the world of the Olympics, Asian Games, SEA Games, and other championships including the 

National Sports Week or originally called Pekan Olahraga Nasional (PON). Therefore, hockey 

is a sport that requires a lot of energy, so that athletes are required to have a good level of 

physical condition to achieve optimal performance. A good hockey player needs to develop 

physical fitness, especially in this new normal. Physical activity requires 9 support systems that 

needed energy so that movements are performed by muscles[10], physical activity that is carried 

out regularly, with a certain period of time will improve one's physiological condition. Where 

the perpetrator of every physical activity in sports training results in changes in the anatomical, 

biochemical, psychological, and physiological conditions. Thus, exercise can train the body to 

improve the functional abilities of the physic [11]. An additional benefit of exercise is an 

increase in the antioxidant defense system and a reduction in oxidative stress [12,13]. However, 

if our bodies do physical activity with high intensity, the body will become weak and the ability 

to move within normal limits is reduced, in addition, besides the cooperation and cohesiveness 

of hockey athletes, they must also have excellent physical condition, especially endurance so 

that athletes do not get tired easily. Exercise will cause a response in the form of an increase in 

pulse rate, so that an increase in blood lactic acid levels and pulse are often used as indicators 

of intensity in exercising [7,14,15]. 

The frequency of heart rate and stroke content will increase 95% as long as a person does 

maximum exercise. Thus, the body is said to be experiencing fatigue[8] further involvement of 

intense (continuous) training without adequate recovery will lead to accumulated fatigue. Some 

heart rate monitors can be used to predict maximal oxygen absorption (VO2Max), so as to 

identify changes in fitness during exercise and early signs of overtraining [16]. Poor physical 

condition can be improved by increasing endurance and fast recovery [17,18] therefore athletes 

must have good physical condition in order to recover quickly [19] endurance has an influence 

on the body's ability to perform recovery. Maximum physical activity can trigger an imbalance 

between the production of free radicals and the body's antioxidant defense system known as 

oxidative stress [13,20]. 

During maximum physical activity, oxygen consumption throughout the body increases 

even up to 20 times, whereas oxygen consumption in muscle fibers is estimated to increase 100-

fold [21] this increase in oxygen results in increased production of free radicals which can cause 

cell damage [15] defense of endogenous antioxidants and exogenous antioxidants to ward off 

free radicals. Antioxidants are substances that can delay, prevent or eliminate free radicals [22]. 

Coconut sugar has benefits, namely as an anti-bacterial, anti-inflammatory and antioxidant, 

where the antioxidant content in coconut sugar, one of which is Vitamin C [23]. The 

concentration of Vitamin C in the body that experiences oxidative stress is lower than the level 

of vitamin C in the normal body [24]. 

Physical activity given to the hockey athletes of PON South Sulawesi in this new normal, 

resulted in changes in body temperature and the amount of oxygen consumption, pulse and 

changes in chemical compounds in the body. Vitamin C as an antioxidant can reduce the 

production of oxidants so that it can reduce levels of free radicals in the body, prevent tissue 

damage, protective effect against muscle injury. With this, this study aims to determine the 

effect of giving vitamin C as an antioxidant on pulse recovery after physical activity on hockey 

athletes of PON South Sulawesi in the new normal. 



 

 

 

 

2 Method 

This research used an experimental research design by using randomized group pre-test and 

post-test design. This method is used to determine the effect of one or more variables on other 

variables. According to Arikunto, Experimental research is research that is intended to 

determine whether there is a result of something that is imposed on the subject inquired. The 

subjects in this study were South Sulawesi’s hockey male athletes of PON, have a weight 

between 50-70 kg, have an age between 18-26 years, have a normal body mass index (BMI) and 

blood pressure, are not undergoing medical or postoperative treatment 6 months before the 

study, are not seriously injured,  does not consume energy drinks,  does not do any physical 

activity before the test, did not have a history of cardiovascular disease. The total of samples 

was 30 divided randomly into 2 groups. The first group was the control group (A1) and the 

second group was the treatment group (A2), each group consisting of 15 people. Retrieval of 

research data in the form of a pulse was held at the UNM Hockey Field. The researcher used a 

stopwatch to count pulse. Pulse measurement would be done 2 times, the first before treatment 

(pretest), then 15 minutes after consuming vitamin C (posttest). In this study, the measurement 

of physical activity was carried out (push-ups, sit-ups, and harvard step tests) where the sample 

would perform the physical activity in 60 seconds (1 minute). Kolmogorov Smirnov was used 

to test the normality of the data. The test criteria, if the statistical significance of the calculated 

value is greater than α = 0.05 (5%), the data distribution is normal. To calculate the data 

homogeneity test, the Levene Test formula was used. The test criteria, if the statistical 

significance of the calculated value is greater than α = 0.05 (5%), the data variance is 

homogeneous. The data analysis technique used is the T-test using the SPSS 25 program.  

 

3 Results and Discussion 

3.1 The characteristics of research subjects 

Table 1.  Descriptive statistics of sample (average : age, height, weight, IMT) 

 N Minimum Maximum Mean 

Age 30 18 26 19.67 
Weight 30 52 70 59.33 
Height 30 144 170 161.90 
Body Mass index 30 17 24 18.89 
Valid N (listwise) 30    

 

The characteristics of research subjects include: age, weight, height, and body mass index, 

in treatment 1 and 2. Characteristics of research subjects before receiving treatment could be 

seen in Table 1 above. Table 1 showed that the mean age of the subjects was 19.67 years, with 

an average weight and height of 59.33 kg and 161.90 cm. The Body Mass Index (BMI) of the 

subjects averaged 18.89 kg/ m2. 

 



 

 

 

 

Table 2.  Descriptive statistics of pulse.  

Variabel Mean Median Std. Deviation Minimum Maximum 
Pretest Vitamin C  118. 87 119.00 2.588 114 123 

Posttest Vitamin C 70.33 71.00 5.460 62 80 
Pretest Unsweetened 

Syrup 

112.67 113.00 2.410 109  117 

Posttest Unsweetened 

Syrup 
73.07 73.00 3.195 117 78 

Meanwhile, the pulse during restimg or the pulse before doing physical activity was carried out 

in this study (push-ups, sit-ups, and harvard step test). Treatment 1 was given Vitamin C and 

treatment 2 was given with unsweetened syrup. Each of them has a mean of 118.00 times / 

minute and 112.67 times / minute. It could be seen in Table 2. 

 

3.2 Pulse recovery 

 
Table 3.  Test of normality, kolmogorov-smirnov 

  
Variabel Statistic df Sig 
Pretest Vitamin C  .187 15 .165 

Posttest Vitamin C .132 15 .200 

Pretest Unsweetened Syrup .110 15 .200 

Posttest Unsweetened Syrup .141 15 .200 

To fulfill the statistical test that would be used, the normality test of the data from the 

measurement of the speed of pulse recovery after treatment is carried out first. The normality 

test used the Kolmogorov-Smirnov test, which showed that in treatment 1, by giving vitamin C 

as much as 250 cc from 500 grams of dissolved vitamin C, before doing physical activity (push 

ups, sit ups, and harvard step tests) the value p> 0.05, while in treatment 2, by giving 250 cc of 

unsweetened syrup, p value> 0.05. The data could be seen in Table 3 . Furthermore, based on 

the homogeneity test table below, it can be seen in Table 4 using Levene Statistic analysis, 

obtained a sig value of P> 0.05. So it can be concluded that the data has a homogeneous variance. 

Table 4.  Homogeneity test, Levana Statistic. 

Variabel Levena 

Statistic 
Df1 Df2 Sig 

Pulse Rate Pretest .067 1 28 .797 

Pulse Posttest 4.036 1 28 .054 

Thus, the pulse recovery data after doing physical activity (push-ups, sit-ups, and harvard step 

tests) had a homogeneous and normal distribution. Based on this normality test, the statistical 

test used to compare the effect of vitamin C and unsweetened syrup on pulse recovery after 

physical activity (push-ups, sit-ups, and harvard step tests) was a parametric test, paired t test. 

test). To compare the effect of giving Vitamin C and unsweetened syrup on pulse recovery after 



 

 

 

 

physical activity (push-ups, sit-ups, and harvard step tests), a parametric statistical test was 

applied which was the paired T-test, the results were showed in the table. 5 and Table 6. 

 

3.5   T-Test (Paired Sampel T-Test) 

Table 5.  The effect of giving Vitamin C and unsweetened syrup on recovery of the pulse. 

 Std. 

Deviation 
t df Sig. (2-tailed) 

Pair 1- Pretesst-postttest 

Vitamin C 
6.022 31.213 14 .000 

Pair 1- Pretesst-postttest 

Unsweetened Syrup 
4.323 35.480 14 .000 

 

Based on the paired sample T-test table in Table 5. Pair 1 was given vitamin C and Paired 2 was 

given unsweetened syrup using the paired sample t-test above, it could be seen in the table 

above, the sig value is above 0,000. So it can be concluded that there was an effect of giving 

Vitamin C as an antioxidant on pulse recovery, as well as giving unsweetened syrup. 
 

Table 6. Differences in the effect of vitamin C and unsweetened syrup. 
 

Variabel N Mean 

Difference in Vitamin 

C 
15 48.60 

Differences in 

Unsweetened syrup 
15 39.60 

Based on the results of the analysis using paired t-test, using the mean difference technique in 

each group. The results obtained were that if the average group given vitamin C as an antioxidant 

was greater the result was 48.60 than the group given unsweetened syrup was 39.60, the data 

can be seen in Table 6 above. The difference in pulse recovery in the two treatment subjects was 

statistically significant, with a value of p = 0.000 (p <0.05). The subjects of this study were 30 

hockey athletes of PON, the subjects were selected and determined after fulfilling the research 

criteria set by the researcher. The mean age of the subjects was 19.67 years. The average weight 

of the subjects was 59.33 kg, while the mean height of the subjects was 161.90 cm. The mean 

body mass index (BMI) of the subjects was 18.89 kg / m2 which gave a description of a person's 

nutritional status. The average resting pulse rate in both treatments was treatment 1, has given 

Vitamin C and treatment 2 hs given unsweetened syrup, each of which had a mean of 118.00 

times/minute and 112.67 times/minute. To determine the distribution of research subjects before 

treatment, a normality test was carried out using the Kolomogorov-Smirnov. The variables 

tested included resting pulse rates for treatment 1 and 2. The statistical test results for normality 

showed a normal distribution (p> 0.05) for all variables. 



 

 

 

 

In this study the subject was given 2 different treatments. The first treatment was given 250 

cc of Vitamin C and the two different treatment subjects was given 250 cc of unsweetened syrup. 

Before being given vitamin C and unsweetened syrup, the resting pulse rate was measured first. 

Thirty minutes later, the subjects of the research carried out physical activities (push-ups, sit-

ups, and Harvard step tests) while still paying attention to health protocols, the physical activity 

was modified for 3 minutes, which was divided into 3 stages with each stage being 1 minute. 

After training, the measurement of the pulse recovery to the resting pulse is measured. Based 

on data analysis on the average rate of pulse recovery in the two types of treatment, it was found 

that treatment 1, which was given vitamin C as much as 250 cc, 30 minutes before doing 

physical activity (push-ups, sit ups, and harvard step tests) had a pulse recovery pulse better 

than treatment 2, which was given 250 cc of unsweetened syrup. 

Exercise causes excessive sweating, the content in it is a variety of electrolytes and other 

substances, which vary from individual to person and for each individual will also differ 

depending on the condition [25]. Research shows that loss of fluids equivalent to 2% of body 

mass can cause decreased performance and loss of fluids by 5-6% of body weight will increase 

the pulse rate[26]the work of the heart will automatically increase.To maintain stable blood flow 

in supplying oxygen and energy fuel to muscles, giving effective fluids will minimize changes 

in the pulse so that will delay fatigue and shorten the length of the pulse recovery period [27,28]. 

The main response that occurs during physical activity is an increase in body metabolism. All 

energy supply systems are involved in this response with a relative proportion of contribution, 

depending on the intensity and duration of activity [25] while physical exercise/ exercise also 

induces an increase in oxygen uptake associated with a 10 to 20-fold increase in cellular 

metabolism and intensive production of radicals oxygen [13,18]. 

When doing physical activity or exercising, it will result in an increase in pulse which is 

caused by reduced oxygen consumption in the body. Free radicals formed can react with macro 

molecules in cells such as DNA and proteins or with membrane lipids, causing damage to cell 

function [29]. If the number of free radicals exceeds the body's ability to cope with it, a condition 

called oxidative stress can arise [15,26,30]. The presence of oxygen radicals as a result of the 

use of oxygen by these cells can be overcome by an antioxidant system that is both enzymatic 

and nonenzymatic contained in body or those from outside the body (exogenous)[22,23,31]. As 

an antioxidant, Vitamin C has the ability to be 2 times higher than α-carotene and 10 times better 

than α-tocopherol. Antioxidants will protect important cellular biomolecules, including lipids, 

proteins and DNA thereby creating an initial defense against free radicals in the body[24,29,32]. 

Thus, giving vitamin C will increase the body's ability to ward off free radicals that arise as 

a result of an increase in cellular metabolism during physical activity or exercise. To find out 

the comparison of the two types of treatment in restoring the return of the exercise pulse to the 

resting pulse, it is seen through the paired t test. Based on the results of data analysis, it can be 

seen that the average pulse recovery in treatment 1 is given 250 cc of vitamin C which has been 

dissolved in water after physical activity (push-ups, sit ups, and Harvard step tests) for 3 minutes 

and treatment 2, given 250 cc of unsweetened syrup before doing the same physical activity is 

significant, which was seen as p = 0.000 (p <0.05). 

4 Conclusion 

There were significant differences. The results of data analysis showed that the group which 

was given Vitamin C is greater than the group that was only given unsweetened syrup with 



 

 

 

 

comparison 48,60 and 39,60. Thus, can be concluded that the provision of vitamin C has better 

effects on pulse recovery compared to the group that was only given unsweetened syrup to 

hockey athletes of PON South Sulawesi after physical activity in the new normal era. 
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