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Abstract

Background: Football players often experience muscle fatigue leading to impaired performance in the middle of the game. Water-
melon contains citrulline which®fay detox ammonia and lactic acid in the urea cycle thus could help relieve muscle fatigue.
Objectives: This study analyzed the effect of watermelon beverage ingestion on fatigue index (FI)in young-male, recreational foot-
ball players.

Methods: A randomized, 2-periods crossover design involving 26 young-male, recreational football players aged 15 - 17 years was
performed. They consumed 50
the other for 7 days respectively. Running-based anaerobic sprint test (RAST) was conducted to measure 1, a day before and on the
seventh day of the intervention.

Results: Consuming 500 mL of watermelon beverage for 7 days decreased FI significantly (P = 0.001); however, placebo ingestion
for 7 days had no significant effect in changing FI (P = 0.495).

Conclusions: Watermelon beverage ingestion could relieve muscle fatigue in young-male, recreational football players. They are
advised to consume 500 mL of watermelon beverage prior and until the end of the match session for 7 consecutive days to help
relieving muscle fatigue and reaching the highest performance.

of watermelon beverage in 1 of the 2 periods, and 500 mL of red sucrose syrup as placebo in

Keywords: Watermelon, Citrulline, Football Players, Muscle Fatigue, Exercise Performance, Sport Nutrition

1. Background

Athletes and performance are tightly related. Athletes
often experience muscle fatigue through the entire game.
Areview concluded that football players consistently expe-
rienced a decrement in performance in the second half of
the match (1). This might limit their work and obviously
have a detrimental effect on their achievement. Therefore,
football players are required to be able to maintain their
performance for a long period during a match.

Nutrition is one of the vital keys to sporting success(2).
For instance, carbohydrate ingestion during exercise pro-
motes muscle glycogen stores and carbohydrate oxidation
rates, prevents hypoglycemia, and has a positive effect on
the central nervous system (2). Consuming an adequate
amount of protein may improve training adaptation, re-
covery, immune function, as well as the growth and main-
tenance of lean body mass (3). Fluid is also an important
componentof an overall performance especially maintain-
ing the hydration status during exercise (2).

Many athletes rely on supplements to enhance per-

formance. Citrulline is one of the substances believed to
have ergogenic effects. Although a study showed that cit-
rulline was ineffective in improving exercise performance
(4), numerous studies have indicated otherwise. Evidence
has shown that citrulline or citrulline malate may en-
hance cycling time trial performance (5), increase athletic
anaerobic performance and reduce muscle soreness (6),
reduce blood lactate level and postpone fatigue (7)mjw
faster recovery and training adaptation (8), improve upper
and lower body submaximal weightlifting exercise perfor-
mance (9), and escalate aerobic energy production (10).

Citrulline is also available in natural sources besides
supplementation. Watermelon, the second highest in pro-
duction and harvested fruit in the world (11), is the richest
source of citrulline (12). Moreover, a study showed that cit-
rulline bioavailabilityin the watermelon was greater than
those in the pharmacological formulation (13). However, to
our knowledge, the potential of watermelon for improving
performance especially in relieving muscle fatigue is still
not as well-known as supplementation.
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2. Objectives

he purpose of this study was to investigate the effect
of watermelon beverage ingestion on fatigue index (FI) in
young-male, recreational football players.

3. Methods

Thirty young-male, recreational football players aged
17 years were recruited to participate in this study.
The study was performed using a randomized, 2-period
crossover design (Figure 1). Subjects were divided into two
groups to receive watermelon beverage or placebo for 7
days. All subj received both interventions in adifferent
period. Each period was separated by 7 days of washout.
Blinding was not possible in this study considering the dif-
ferences of the ingredient, color, taste, and consistency be-
tween watermelon beverage and placebo. However, the
subjects were not informed of the purpose of the different
interventions on the outcome to minimize any expectancy
effects.

The sample size was determined using power calcu-
lation based on the result of the previous study that ex-
amined the effects of 7 days citrulline supplementation
on power output during cycling time-trial (5). This calcu-
lation determined the minimum number of subjects for
adequate study power. We used 80% of power and 0.05
two-tailed alpha resulting a minimum of 25 samples each
group. Because of the crossover design, all subjects were
conductedinto both interventions hence we neededa min-
imum total sample size of 25 for this study. We considered
a 20% of dropout rate, thus the total sample size of 30 was
required. Four subjects dropped out in the middle of the
study. As a result, this study involved 26 young-male, recre-
ational football players.

To participate, subjects had to meet the following cri-
teria: were currently training at least 3 times a week for1
hour per session; and not consuming enhancing supple-
ments such as caffeine, creatine, arginine, and citrulline
for 1 week before recruitment. Subjects were excluded if
theywere: taking medical treatment or were injured; diag-
nosed with diabetes and/or highflow blood pressure, and
were allergic to watermelon. We also instructed the sub-
jects to not consume food containing citrullinei.e. buffalo
gourd, cantaloupe, cucumber, pumpkin, as well as water-
melon (14) during the study.

In the beginning, we measured the body weight,
height, and %fat using bioelectrical impedance analysis
(Tanita BC-541). We also assessed the nutritional intake of
the subjects i.e. energy, carbohydrate, and protein using
3 x 24 hours recall randomly during the study: 1 x dur-
ing the first period, 1 % during the washout period, and 1

2

x during the second period. Daily dietary intake was ana-
lyzed using Nutrisurvey 2007 (EBISpro).

Experiments were carried out by ingesting 500 mL
of watermelon beverage and 500 mL of placebo. Water-
melon beverage was obtained from 520 g of seedless red
watermelon. 80 mL of red sucrose syrup was added, then
blended until smooth. The placebo was made from 80 mL
of red sucrose syrup added to 500 mL of water. Therefore,
both interventions contained 80 mL of red sucrose syrup
to ensure that the differences were only from watermelon.
Red sucrose syrup was processed by boiling 500 grams of
sugar into 500 mL of water and stirred until fully dissolved.
Afterwards, 1 teaspoon of red food coloring was added to
the solution to minimize the difference of the color from
the watermelon beverage. The intervention was served in
disposable white plastic glasses and ingested by the sub-
jects approximately at 0130 - 0230 PM local time consis-
tently.

Running-based anaerobic sprint test (RAST) is a valid,
reliable, easily applied, and low-cost method for measur-
ing anaerobic capacity (15). In this study, subjects per-
formed RAST four times. First, all subjects performed RAST
before the intervention in the first period. The second RAST
was performed on the seventh day of the first period, 60
minutes afterthe subjects were given the intervention. The
third and the fourth RASTwere performed in the second pe-
riod after washout, with the same protocol.

Before doing the test, the subjects’ bodyweight was
measured in lightweight clothing without wearing shoes
and any accessories. Subjects were required to warm up
before the execution of the test. Marker cones were placed
at two points with a distance of 35 meters for the running
track. The testinvolved two timekeepers to record the time
to run as far as 35 meters 6 x and the 10 seconds rest inter-
val each set. Timekeepers also had a responsibility to de-
liver a signal to the subjects to move.

A subject stood up at one of the marker cones and
ran at maximum speed to the next marker cone after the
timekeeper signaled. After arriving, the subject rested and
prepared for 10 seconds. After the signal, the subject ran
again with maximum speed to the previous marker cone,
repeated for six times. FI was measured malculating the
difference between the maximum and minimum power
then divided by the total time needed for the 6 x sprints.
The lowervalue gained means the better the muscle ability
to maintain performance, and vice versa.

We analyzed the statistical tests using SPSS statistzo
(IBM). Values were reported as means = SD. Paired t-test
was used to evaluate the significance of any differences of
FI before and after the intervention for each group. The
statistical significance level was regarded if P values below
0.05.
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7 days of watermelon

7 days of placebo

Washout Period
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Figure 1. Study design

4. Results

4.1. Body Mass Index, %Fat, and Nutritional Intake

Table 1 showes the characteristics of subjects regard-
ing body mass index (BMI), %fat,and nutritional intake (en-
ergy, carbohydrate, and protein). BMI was determined us-
ing BMI-for-age percentile by CDC for children and teens
(16). Additionally, %fat categorized using bodyfat
curves for children (17). Energy requirement was calcu-
lated based on basal metabolic rate, specific dynamic ac-
tion, and physical activity (18) plus energy expenditure of
exercise (19). We categorized the nutritional intake as se-
vere deficit (< 70%), moderate deficit (70% - 79%), mild
deficit (80% - 89%), normal (90% - 119%), and over (> 120)
(20). Most subjects had a healthy weight but underfat. The
majority of subjects had good diet pattern considering the
nutritional intake showed a normal result in most sub-
jects.

4.2. Fatigue Index

The graphic (Figure 2) illustrated a decline of FI in
the watermelon beverage group; whilst, the group given
placebo did not show any reduction. The statistical anal-
ysis (Table 2) showed that watermelon beverage ingestion
lowered FI significantly (4.06 4+ 1.27 to 235 4 1.09 watts) (P
=0.001)while no significant effectsof placebo ingestion on
Fl decrement (P=0.495).

5
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Figure 2. Changes in fatigue index before and after the intervention
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Table 1. Body Mass Index, ¥Fat, and Nutritional Intake of Subjects

Characteristics No. (%)
Body mass index

Underweight 7(26.9)

Healthy weight 19(73.1)
afat

Underfat 25(96.2)

Normal 1(38)
Energy intake

Moderate deficit 1(38)

Mild deficit 5(19.2)

Normal 20(76.9)
Carbohydrate intake

Severe deficit 1(38)

Mild deficit 7{26.9)

Normal 18(69.2)
Proteinintake

Moderate deficit 9(34.6)

Mild deficit 2(77)

Normal 13(50.0)

Over 2(77)

Table 2. Results of Pre and Post Fatigue Index Intervention Between 2Group (N=26)

Group Mean + 5D Pvalue
Watermelon juice 0.001
Before 406 £127
After 235 +1.09
Placebo 0.495
Before 388 + 135
After 420+ 247

5. Discussion

The main finding of our experiment is that there was
a significant difference in FI before and after the interven-
tion of the watermelon beverage (P = 0.001). The poten-
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tial of watermelon beverage to reduce muscle fatigue is
still not well-known. Previous studies investigated the ef-
fect of watermelon juice ingestion in VO2max and muscle
soreness impro nt, but not muscle fatigue. VO2maxin
football players aged 15 - 17 years increased higher in the
group given 750 mL of yellow watermelon beverage for 7
days than those in the group given sucrose syrup at the
same duration (21). Another slaly noticed that there was
a reduction on the recovery of heart rate and muscle sore-
ss after 24 hours of exercise in athletes who ingested
500 mL of watermelon juice (both of natural or citrulline-
enriched) compared with those in placebo (13).

Football is a high-intensity sport requiring muscle
strength and endurance during the game. Although the
use of aerobic energy is more dominant during a match,
anaerobic energy is essential for jumping, kicking, tack-
ling, turning, sprinting, changing pace, and sustaining
forceful contractions(22). High-intensity exercise requires
anaerobic energy metabolism from phosphocreatine and
glycogen deposits which should be obtained quickly in a
short ljmgB). Executing this activity overa long duration
can cause muscle fatigue (24).

Muscle fatigue is a decrease in power production in
response to activities requiring contraction (25). Muscle
fatigue, in this study, was measured using RAST resulting
maximum and minimum power output also FI. We mea-
sured F1 4 times and constantly performed atafternoon ap-
proximately 3 - 4 PM local time or 1 hour after the inter-
vention. In this study, the average of FI was 4.06 £ 1.27
watts at first then dropped to 2.35 + 1.09 watts after given
watermelon beverage for 7 days. Whereas, there vmrm
significant difference regarding FI before and after in the
placebo group (P = 0.495). Thus, the results of this study
were aligned with the initial hypothesis that there was an
effect of watermelon beverage ingestion on FI.

used watermelon beverage considering the fact
thatwatermelon is the richest food source of citrulline (12).
We were not able to find any published data regarding cit-
rulline content in other foods except Fish (14). Uniquely,
the citrulline content in other foods were substantially
lower than those in watermelon (14). However, we still in-
structed the subjects not to consume food containing cit-
rulline aforementioned i.e. buffalo gourd, cantaloupe, cu-
cumber, pumpkin, as well as watermelon during the exper-
iment.

Citrulline is a non-essential amino acid component of
the urea cycle along with arginine and ornithine in the
liver (26). The citrulline content in watermelon ranges
from 2.4 - 3.4 mg/mL fresh sample based on the TLC plate
methodology analysis (27). In this study, we gave 500 mL
of red watermelon beverage per day. Thus, every single wa-
termelon beverage given contained approximately 1.2 - 1.7

grams of citrulline. Citrulline doses in watermelon in this
study were lower than those used in previous studies us-
ing supplements (5-9, 28, 29). However, watermelon had
greater bioavailability of citrulline than those in synthetic
source (13).

Citrulline might have positivity in exercise perfor-
mance via two mechanisms. Firstly, citrulline increases
plasma arginine concentration as a precursor of nitric ox-
ide (30). Nitric oxide improves sports performance by en-
hancing vasodilatation, modulating bloo w, increas-
ing mitochondrial respiration, regulating glucose uptake
and oxidation, and supporting other contractile func-
tions in skeletal muscle during exercise (31). Despite we
did not evaluate the plasma arginine concentration, a
study showed that the increment level was affected by the
amountand length of watermelon intake (32). Plasma argi-
nine concentration increased after the first week and was
higher after 1and 3 weeks of the intervention(32). This was
the reason we conducted a 7 daytrial in this study.

Secondly, citrulline has been linked with ammoniaand
lactic acid in the urea cycle. When high-intensity exercise
is conducted, an accumulation of ammonia occurs facili-
tating lactic acid production in the blood plasma(26). The
excess of ammonia plasma concentrations during high-
intensity exercise may impact performance as fatigue or
reduced function (33). Along with this, the accumulation
of lactate in the bloodstream during intense exercise also
has a contribution in impairing muscle function and exer-
cise perfornfhce (8). Citrulline plays an important role in
detoxifying ammonia via the urea cycle (26) and lowering
blood lactate increment (7,8, 26) thus, muscle fatigue may
be relieved (5, 7).

This study had some limitations. Firstly, we could not
entirely control the subjects’ nutritional intake but only
assessed with 3 x 24 hours recall randomly during the
study. However, we had input this confounding variable
(nutritional intake: energy, carbohydrate, and protein) in-
cluding BMI and %fat using bootstrap method when ana-
lyzing the statistic. After adjustmentwith the confounding
variables, significant results persisted indicating that the
confoundingvariable did notattenuate the observed effect
of theintervention. This meansthat watermelon beverage
was the main variable in relieving muscle fatigue in this
study.

Secondly, watermelon does not only contain citrulline
but also arginine (as well as otheramino acids) (14 ), potas-
sium, carbohydrate, and other nutritional content which
might have a contribution to the result of the study. In
addition, we also did not conduct laboratory analysis of
the citrulline dose in watermelon we used. Thus, it seems
that we could not clearly discover the effect of citrulline
itself alone from the watermelon on muscle fatigue. In-

Asian | Sports Med. 2019; 10(2):e86555.
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terestingly, this also indicated that watermelon contains
complete nutritional content needed asa promising ‘natu-
ral source’ for enhancing sports performance by relieving
muscle fatigue. Future study needs to investigate the effect
of various durations and portions of watermelon bever-
age ingestion on fatigue index or other sportsperformance
variables, in football players or other athletes to verify our
findings.

5.1. Conclusions

We recapitulate that 500 mL of wateelnn beverage
ingestion for 7 days effectively relieved fatigue index in
young-male, recreational football players. As a result, foot-
ball players, coaches, and sports institution are suggested
to implement a program of giving 500 mL of watermelon
beverage to the players prior and until the end of the
match session for 7 consecutive days to help relieve mus-
cle fatigue and reach the highest performance.

g:lmowle dgments

The authors are grateful to the subjects for participat-
ing in this study.

Footnotes

Authors’ Contribution: Mochammad Rizal is the leading
researcher that having the concept, idea and execute the
research. Mochammad Rizal also responsible for data col-
lection and making the first draft of the manuscript. Cal-
ista Segalita is responsible for the data analysis and writ-
ing up the article as per GFA for the journal and makingre-
visigfiffor the manuscript. Trias Mahmudiono is responsi-
ble for the method of the study, supervising data collection
and data analysis. Trias Mahmudiono also responsible for
overall scientific content of the manuscript, doing the re-
vian and acted as supervisor for Mochammad Rizal work
in this research.

Conflict of Interests: All authors declare no conflict of
interest.

Ethical Approval: This protocol was approved by Health
Research Ethics Committee of Faculty of Public Health Air-
langga University (143-KEPK) and informed consent form
had been signed by eaﬁparticipant. The study was con-
ducted in accordance with the Declaration of Helsinki.
This trial was registered at Thai Clinical Trials Registry
(TCTR) as TCTR20180614005.

Funding/Support: This study wgully funded by the au-
thors. Publication was funded by Department of Nutrition,
Faculty of Public Health, Universitas Airlangga.

Asian | Sports Med. 2019;10(2):e86555.

References

1. Alghannam AF. Metabolic limitations of performance and fatigue in
football. Asian ] Sports Med. 2012;3(2):65-73. doi: 10.5812/asjsm.34699.
[PubMed: 22942991]. [PubMed Central: PMC3426724].

2. BeckKL Thomson]S, Swift ], von Hurst PR. Role of nutritionin perfor-
mance enhancement and postexercise recovery. Open Access [ Sports
Med. 2015;6:259-67. doi: 10.2147/0A]5M.533605. [PubMed: 26316828].
[PubMed Central: PMC4540168).

3. Campbell B, Kreider RB, Ziegenfuss T, La Bounty P, Roberts M, Burke D,
et al. International Society of Sports Nutrition position stand: Protein
and exercise. JInt Soc Sports Nutr. 2007;4:8. doi: 10.1186/1550-2783-4-8,
[PubMed: 17908291]. [PubMed Central: PMC2117006].

4. Cutrufello PT, Gadomski §], Zavorsky GS. The effect of lcitrulline
and watermelon juice supplementation on anaerobic and aer-
obic exercise performance. | Sports Sci. 2015;33(14):1459-66. doi:
10.1080/02640414.2014.990495. [PubMed: 25517106 ].

5. Suzuki T, Morita M, Kobayashi ¥, Kamimura A. Oral Lcitrulline sup-
plementation enhances cycling time trial performance in healthy
trained men: Double-blind randomized placebo-controlled 2-way
crossover study. J Int Soc Sports Nutr. 2016;13:6. doi: 10.1186/512070-016-
0117-z. [PubMed: 26900386]. [FubMed Central: PMC4759860].

6. Perez-Guisado |, Jakeman PM. Citrulline malate enhances athletic
anaerobic performance and relieves muscle soreness. [ Strength Cond
Res. 2010;24(5)1215-22. doi: 10.1519[]SC.0bo13e3181ch28e0. [PubMed:
20386132].

7. Kiyid F, Eroglu H, Kishali NF, Burmaoglu G. The effect of cit
rulline/malate on blood lactate levels in intensive exercise. Biochem
Genet. 2017;55(5-6):387-94. doi: 101007/510528017-9807-8. [PubMed:
28h64349].

8 Lopez-Cabral JA, Rivera-Cisneros A, Rodriguez-Camacho H, Sinchez-
Gonzilez |M, Serna-Sanchez |, Trejo-Trejo M. Modification of fatigue
indicators using citrulline malate for high performance endurance
athletes. Rev Latinoamer Patol Clin. 2012;59(4):194-201.

9. Glenn M, Gray M, Wethington LN, Stone MS, Stewart RW|r, Moyen NE.
Acute citrulline malate supplementation improves upper-and lower-
body submaximal weightlifting exercise performance in resistance-
trained females. Eur | Nutr. 2017,56(2):775-84. doi: 101007[s00394-015-
124-6. [PubMed: 26658899).

10. Bendahan D, Mattei P, Ghattas B, Confort-Gouny 5, Le Guern ME,
Cozzone P]. Citrulline/malate promotes aerobic energy produc-
tion in human exercising muscle. Br [ Sports Med. 2002,36{4):282-
9. doi: 10.136/bjsm.36.4.282. [PubMed: 12145119]. [PubMed Central:
PMC1724533).

1. FAOSTAT. Food and Agriculture Organization of the United Nations. 2007.
Available from: http://www fao.org/facstat/enf#data/QC.

12. Shanely RA, Nieman DC, PerkinsVeazie P, Henson DA, Meaney MP,
Knab AM, et al. Comparison of watermelon and carbohydrate bev-
erage on exercise-induced alterations in systemic inflammation,
immune dysfunction, and plasma antioxidant capacity. Nutrients.
2016;8(8). doi: 10.3390/nu8080518. [PubMed: 27556488]. [PubMed
Central: PMC4997430].

13. Tarazona-Diaz MP, Alacid F, Carrasco M, Martinez [, Aguayo E. Wa-
termelon juice: Potential functional drink for sore muscle relief in
athletes. | Agric Food Chem. 2013;61(31):7522-8. doi: 10.1021[jf400964r.
[PubMed: 23862566 ].

14. Fish WW. A reliable methodology for quantitative extraction of fruit
and vegetable physiological amino acids and their subsequent anal-
ysis with commonly available HPLC systems. Food and Nutrition Sci-
ences. 2012;3(6):863-71. doi: 10.4236/fns.2012.36115.

15. Zagatto AM, Beck WR, Gobatto CA. Validity of the running anaero-
bic sprint test for assessing anaerobic power and predicting short-
distance performances. | Strength Cond Res. 2009;23(6):1820-7. doi:
10.1519(]SC.0b 013e3181b3d 32, [PubMed: 19 675478].




Rizal M etal.

20.

i

22,

23.

24,

25.

26,

. CDC. Using the BMforage growth charts. 2000. Available from:

https:/fwww.cde.gov/ncedphp/dnpalf growthe harts/training/
modules/module 1/text/module Lprint. pdf.

. McCarthy HD, Cole T], Fry T, Jebb SA, Prentice AM. Body fat refer-

ence curves for children. Int | Obes (Lond). 2006,30(4 ):598-602. doi:
10.1038s].ij0.0803232, [PubMed: 16570089].

. Williams MH. Nutrition for health, fitness and sport. New York:

WCBMcGraw-Hill; 2007.

. Ainsworth BE, Haskell WL, Leon AS, Jacobs DR |r, Montoye H], Sallis

JF, et al. Compendium of physical activities: Classification of energy
costs of human physical activities. Med Sci Sports Exerc. 1993,25(1):71-
80.doi:10.1249/0000576 819 9301000-00011. [PubMed: 8292105].
GibsonRS.Principles of nutritional assessment second edition. New York:
Oxford University Press; 2005.

Setiawan MI, Widyastuti N. Pengaruh pl fan jus
kuning (Citrulus lanatus) terhadap konsumsi oksigen maksimal
(VO2max) pada atlet sepak bola. | Nutr College. 2016;5(2 ):64-70.

Stelen T, Chamari K, Castagna C, Wisleff U. Physiology of soccer:
An update. Sports Med. 200535(6):501-36. doi: 10.2165/00007256-
200535060-00004. [PubMed: 15974635].

Kementerian Kesehatan R. Pedoman gizi olahraga prestasi. Kemente-
rian Kesehatan Republik Indonesia; 2014,

Anwari Irawan M. Nutrisi, energi & performa olahraga. Sports Sciene
Brief. 2007;1{4):1-13.

Kent-Braun JA, Fitts RH, Christie A, Skeletal muscle fatigue. Compr
Physiol. 2012:2(2):997-1044. doi:  10.1002/cphy.c110029. [PubMed:
23798294].

Takeda K, Machida M, Kohara A, Omi N, Takemasa T. Effects
of citrulline supplementation on fatigue and exercise perfor-
mance in mice. | Nutr Sei Vitaminol (Tokyo). 2011,5%3):246-50. doi:

ka

27

28,

29.

3

10.3177/jnsv.57.246., [PubMed: 21908948,

Davis AR, Fish W, Levi A, King S, Wehner T, Perkins-Veazie P. L-citrulline
levels in watermelon cultivars from three locations. Cucurbit Genet
Coop Rep. 2010;33:36-9.

Hickner RC, Tanner CJ, Evans CA, Clark PD, Haddock A, Fortune C,
et al. Lcitrulline reduces time to exhaustion and insulin response
to a graded exercise test. Med Sci Sports Exerc. 2006,38(4):660-6. doi:
10.1249/01.mss.0000210197.02576.da. [PubMed: 166799 80].

Wax B, Kavazis AN, Luckett W. Effects of supplemental citrulline-
malate ingestion on blood lactate, cardiovascular dynamics, and
resistance exercise performance in trained males. | Diet Suppl.
201613(3)269-82. doi:  10.3109(19390211.2015.1008615. [PubMed:
25674699].

. Schwedhelm E, Maas R, Freese R, Jung D, Lukacs Z, Jambrecina A,

et al. Pharmacokinetic and pharmacodynamic properties of oral L-
citrulline and L-arginine: Impact on nitric oxide metabolism. Br |
Clin Pharmacol. 2008;65(1):51-9. doi: 101111(j.1365-2125.2007.02990 X,
[PubMed: 17662090]. [PubMed Central: PMC2201275].

Petrovic V, Buzadzic B, Korac A, Vasilijevic A, Jankovic A, Micunovic K,
etal. Antioxidative defencealterations in skeletal musce during pro-
longed acclimation to cold: Role of L-arginine[NO-producing path-
way. ] Exp Biol. 2008;211( Pt 1):114-20. doi: 10.1242/jeb.012674. [PubMed:
18083739].

. Collins JK, Wu G, Perkins-Veazie P,Spears K,Claypool PL, Baker RA, etal.

Watermelonco ption increases pl arginine concentrations
in adults. Nutrition. 2007,23(3):261-6. doi: 10.1016(j.nuL2007.01.005.
[PubMed: 17352962].

. Wilkinson D], Smeeton NJ, Watt PW. Ammonia metabolism, the brain

and fatigue; revisiting the link. Prog Neurobiol. 2010;91(3):200-19. doi:
10.1016/j.pneurobio2010.01.012. [PubMed: 20138956].

Asian | Sports Med. 2019;10(2):e86555.




The Effect of Watermelon Beverage Ingestion on Fatigue Index
in Young-Male, Recreational Football Players

ORIGINALITY REPORT

11. 8.« 6o A

SIMILARITY INDEX INTERNET SOURCES PUBLICATIONS STUDENT PAPERS
PRIMARY SOURCES
ijp.tums.pub 20
Internet Source /0
www.lib.unair.ac.id
2 %
Internet Source 0

Ascension Martinez-Sanchez, Fernando Alacid, 1 o
Jacobo A. Rubio-Arias, Barbara Fernandez- °
Lobato et al. " Consumption of Watermelon
Juice Enriched in -Citrulline and Pomegranate
Ellagitannins Enhanced Metabolism during
Physical Exercise ", Journal of Agricultural and
Food Chemistry, 2017

Publication

m.scirp.org 1
Internet Source %
repository.unmul.ac.id 1

Internet Source %
H www.ncbi.nlm.nih.gov 1

Internet Source %

belitungraya.org



Internet Source

<1
B Submitted to Shenandoah University <1
Student Paper 0p
n Submitted to Otto-von-Guericke-Universitat <1 o
Magdeburg ’
Student Paper
Lukas Cipryan, Vojtech Gajda. "The Influence <1
. : %
of Aerobic Power on Repeated Anaerobic
Exercise in Junior Soccer Players", Journal of
Human Kinetics, 2011
Publication
Issei Shinohara, Yutaka Mifune, Atsuyuki Inui, <1
L : %
Hanako Nishimoto et al. "Advanced Glycation
End-products Are Associated With Limited
Range of Motion of the Shoulder Joint
Following Rotator Cuff Tears", Research
Square Platform LLC, 2021
Publication
reaction.com.br
IFr?ternetSource <1 %
www.tandfonline.com
Internet Source <1 %
hortintl.cals.ncsu.edu
Internet Source <1 %

—
Ul

journals.physiology.org



Internet Source

<1%

mts.intechopen.com
Internet Source p <1 %
ubmed.ncbi.nim.nih.gov
IFr?ternet Source g <1 %
WWW.e-SC.or
Internet Source g <1 %
Amy C. Ellis, Tapan Mehta, Vinoth A. <'I y
Nagabooshanam, Tanja Dudenbostel, Julie L. ’
Locher, Kristi M. Crowe-White. "Daily 100%
watermelon juice consumption and vascular
function among postmenopausal women: A
randomized controlled trial", Nutrition,
Metabolism and Cardiovascular Diseases,
2021
Publication
Christina Meade, Ruth Martin, Ann McCrann, <1 o
Jacqueline Lyons, Edna Roche. "Dietary intake ’
and growth in children with Prader-Willi
syndrome", Journal of Human Nutrition and
Dietetics, 2021
Publication
Nutritional Supplements in Sports and <1 o
0

Exercise, 2015.

Publication




core.ac.uk 1
Internet Source < %

Submitted to Universitas Negeri Semarang <1 o

Student Paper

Exclude quotes On Exclude matches Off

Exclude bibliography On



