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Abstract—The fitness of an athlete is very
important. Running athletes need enormous energy
in a short time thereby they should increase the risk
of anaerobic muscle fatigue. One of the effort to
delay it was by increased of glycogen deposits and
potassium intake which indicated to prevent and
reduce anaerobic muscle fatigue. Palm date had
relatively high content of carbohydrates and
potassium. This study was aimed to determine the
effect of palm date treatment to anaerobic muscle
fatigue index (FI). It was one group pre-post test
study design. The subjects were measured by RAST
(Running-based Anaerobic Sprint Test) prior before
any treatment as a pre-test. After one day rest,
subjects received 100 grams of palm date treatment
since one hour before RAST as a post-test. Data
were analyzed by paired t-test. There was FlI
significant difference between pre-test and post-test
(p<0.05). Palm date intervention was significantly
prevented anaerobic muscle fatigue.

Keywords—anaerobe, carbohydrate, palm date,
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l. INTRODUCTION

Sport achievements has a high value for a country.
The fitness of athletes before and during match is crucial
to the sport achievement.  Therefore, it becomes
nutritionists concern in the sport nutrition field in order to
improve athletes performance and sport achievement
especially for running athletes to reduce the risk of
fatigue. A running athlete requires great energy in a short
time so the risk of fatigue is an aspect that truly needs
attention. However, it is a blind spot that lacks of a
serious preventive effort in fatigue management.

There are many terms that were understood by many
people as well as the health and sport expert about the
definition of fatigue. Physical fatigue can be interpreted
as a decrease in work capacity caused by doing certain
activity. Decrease in work capacity is decreased in
quality and quantity of work or physical movement of a
person[1]. While anaerobic fatigue is a muscle fatigue
caused by high physical activity of anaerobic type which
requiring rapid energy in a short time with the result of
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high lactid acid concentration in muscle cells[1]. High
concentration of lactic acid in muscle cells trigger
muscle fatigue that limits muscle ability to do
contraction and cause pain[2]. Measument for anaerobic
muscle fatigue can be performed using Fatigue Index
(FI) parameter via Running-based Anaerobic Sprint Test
(RAST)[3.,4].

One of alternative ways to delay anaerobic muscle
fatigue during exercise is by increasing the amount of
glycogen deposits of 25-100% derived from
carbohydrate consumption before exercise[5]. This
effort able to delay anaerobic muscle fatigue by 20%[2].
Macronutrient treatment such as carbohydrate to adult
athletes as much as 30-80 grams per hour during sport
exercise with duration > 1 hours can increase athletes
endurance[6]. Muscle fatigue is also influenced by
micronutrient substances, micronutrient studies suggest
that increased activity of Na*, K*, and ATPase during
exercise is able to stabilize the concentration of sodium
and potassium in membrane to prevent fatigue[7].
Intervention study of carbohydrates and potassium food
sources to athletes was indicated to give a positive effect
in reducing anaerobic muscle fatigue[8]. One of high
carbohydrate and calium food sources can be found in
dried fruits. Palm date as one of dried fruits contains 73
grams carbohydrate and 698 miligrams potassium per
100 grams[9]. Therefore, palm date should be tested to
ensure the effectiveness of these high carbohydrate and
potassium food sources as anaerobic muscle fatigue
prevention on athletes[8,10,11].

I1. MATERIALS AND METHODS

Design of this study was one group pre-post test
design. One group of subjects performed treatment with
measurement before and after treatment. Study subjects
were members of Center For Student Development and
Training specifically for Running Athletic / Pusat
Pelatihan Latihan Mahasiswa (PPLM) Atletik Lari,
Sports Science Faculty, Universitas Negeri Semarang
age 15-25 years. Samples were taken by simple random
sampling and Slovin formula was used to sample
calculation.

Copyright © 2018, the Authors. Published by Atlantis Press.

This is an open access article under the CC BY-NC license (http://creativecommons.org/licenses/by-nc/4.0/).

128



£

ATLANTIS

PRESS
Subject’s inclusion criterias were not taking
supplements, vitamins, high-dose minerals, herbs,

medications associated with inflammatory reactions or
immune function, not under physician care or post-
surgery 6 months prior to the study and willing to follow
the study through informed consent.

Subjects obligatory to fasting 8 hours before do the
Running-based Anaerobic Sprint Test (RAST). On the
first day, all of subjects were not given any food treatment
then RAST was done as a pre-test. On the second day,
subjects took a rest. Palm date treatment were done on
third day as a post-test. Subjects received treatment of
100 grams of palm date since one hour before RAST[4].

The RAST was started by warming up
approximately 10 minutes with stretching exercises and
specific training routines (sprint and light running). It
conducted on a straight 35 meters sprint track at each
endpoint for escape. The test consisted of 6 sprints at
maximum speed covering a distance of 35 meters, with a
10-seconds pause between each trial.
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Time was manually timed by a researchers, two other
researchers were positioned at each extremity of the test
area to control recovery time (10 sec)[4].

Peak Power Output (PPO) was calculated by body
mass (kg) x distances? (meters) + time® (seconds). From
the six sprint times and PPOs, it can be determined
maximum and minimum power output. Then, Fatigue
Index (FI) can be calculated by (maximum power output
— minimum power output) + total time for the 6 sprints.
Data were analyzed using paired t-test[4].

I11. RESULTS AND DISCUSSION

A. Subject Characteristics

Subject characteristics were described in Table 1.
Subjects had similar age characteristics among others.
The youngest subject was 21 years old, while the oldest
subject was 25 years old. Body Mass Index (BMI)
ranges from 20.03 kg/m2 to 23.91 kg/m2.

TABLE 1. SUBJECT CHARACTERISTIC

Variable Mean £ SD

Age (year) 22.83+£1.10

Weight (kg) 64.47 £+ 3.65

Height (m) 1.70 £ 0.03

Body Mass Index (kg/m?) 22.26 +1.12
Total Energy (calorie) 2941.92 + 909.96

Total Carbohydrate (gram) 259.30 £ 71.95

Total Potassium (mg) 1390.50 + 362.98

According to Table 2, subjects who suffered fatigue
and not fatigue were 3 (30%) and 7 (70%) at pre-test
(before palm date treatment), respectively.

Whereas, all of subjects at post-test (after palm date
treatment) were not suffered fatigue at all.

TABLE 2. SUBJECT DISTRIBUTION BASED ON FATIGUE INDEX

Fatigue Index (FI) Total Percent
Measurement >10 (Fatigue) <10 (Not Fatigue)
Frequency Percent (%) Frequency Percent (%)
Pre-test (before 3 30 7 10 10 100
palm date treatment
Post-test (after 0 0 10 100 8 100

palm date treatment

Table 3 showed that there was a significant
difference of Fatigue Index (FI) between pre and post-test
measurement (p<0.05). Means of FI at pre-test
measurement was higher than at post-test. The results of
this study indicated that Fatigue Index (FI) was lower at

post-test after 100 grams palm date treatment than at pre-
test.  The result of Paired t-test analysis showed that
there was a significant difference of FI on both
measurements.

TABLE 3. FATIGUE INDEX (FI) STATISTICAL TEST

Pre-test (before palm date treatment) Post-test (after palm date treatment) p*
Mean + SD Min Max Mean +SD Min Max
Fatigue 7.94+291 4.88 13.05 3.82+1.33 2.09 5.48 0.001
Index (FI)
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Means of FI at post-test measurement was 3.82 +
1.33, whereas 7.94 + 291 at pre-test. It could be
interpreted that palm date treatment reduce FI on athletes
moreover it proved the existing hypothesis. FI < 10
categorized that athletes did not experience fatigue, while
FI > 10 means athletes were fatigue[10]. Running-based
Anaerobic Sprint Test (RAST) was one of the tests for
measuring anaerobic muscle fatigue that has been widely
used because of its validity and reliability. It was more
specific for anaerobic muscle fatigue tests in running
based sports by looking at the FI[4].

In high-intensity sports activities such running, the
body required energy rapidly and nutrient metabolism ran
anaerobically. In such a situation, the body produced a
side product of lactic acid that caused pain and muscle
fatigue when accumulated[2]. Muscle fatigue was a
condition that occurred after a strong or long muscle
contractions which the muscle’s ability to contract was
decreased. It occurred for a certain period of time until
muscle strength was restored[1].

Anaerobic energy metabolism consists of two
systems, phosphocreatine (PCr) and anaerobic glycolysis
systems known as the lactic forming system. Creatin (Cr)
was a type of amino acid stored in the muscle as a source
of energy. Phosphocreatine (PCr) was a form of creatine
that already phosphorylated in muscle. It was broken
down into inorganic phosphate (PI) and creatine by
creatinephospho  kinase. Pl bound the adenosine
diphosphate (ADP) molecule to re-form adenosine
triphosphate (ATP). High amount of energy (2.3 mmol
ATP /kg seconds) could be generated instantly to meet
energy requirement for exercise with high intensity by
PCr hydrolysis process[1]. However, it could only last
about 7-10 seconds while doing the maximum physical
activity because limited storage of ATP and creatine
phosphate (CP).

Another metabolism process was anaerobic
glycolysis or known as the lactic forming system. This
process used glucose deposits which largely derived from
muscle glycogen and blood glucose to produce ATP.
Basically, glucose was converted to pyruvic acid with the
formation of ATP.  Afterwards, pyruvic acid was
converted into lactic acid in a limited oxygen condition or
the formation of pyruvic acid occurred rapidly. If the
supply of oxygen is insufficient, as in vigorously
contracting skeletal muscles, the pyruvate cannot be
oxidized further for lack of oxygen. The reduction of
pyruvate by Nicotinamide Adenosin Dinucleotide
Hydrogen (NADH) to form lactic acid was catalyzed by
lactate dehydrogenase which forms the L-isomer of
lactate. This condition occurred in severe contracting
muscle such running, weighting, push-up, or long
jumping. Lactic acid through the bloodstream circulated
into the liver. Then, it was converted back into glucose.
Glucose was circulated again into bloodstream and
entered into muscle cells. Glucose was converted into
glycogen which known as the lactic acid cycle or the
Cory cycle[2].

The important nutrients that had a big role for
anaerobic fatigue muscle were carbohydrate and
potassium. Increased of glycogen storage for 25-100%
derived from carbohydrate consumption before exercise
was one effort to delay the occurrence of muscle fatigue
during exercise. A study showed that this effort could
delay muscle fatigue approximately 20% during
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exercise[2]. Moreover, a meta-analysis study
recommended 30-80 grams of carbohydrate intakes to
prolong the delay of muscle fatigue [6]. Date palm
(phoenxdactylifera) was plant that had been known since
antiquity, even before humans familiar with agricultural
technology. Date palm was a very useful plant
especially because of their resistance to high temperature
and dry condition, even all of its part can be used for
humans need. It was called by “adagium” as there were
so many benefits of date palm as the number of days in a
year[12].

Dried dates had an average water content of 22.5%
with an energy content of 1151 Kj, 73.5% carbohydrate,
0.45% fat, 1.9-2% protein, and 7.5% fiber[13]. In every
100 grams of palm date consist of 73 grams
carbohydrate, 0.5 grams fat, 3 grams protein, and 3.7
grams fiber[9]. Another study of high carbohydrate food
source was a banana treatment to athlete before exercise
could significantly prevent muscle fatigue in the
anaerobic phase[8]. The larger amount of glycogen
reserve in muscle, it took longer time to spend it for
activity. It determined muscle fatigue. When the
glycogen reserved was run out, then the muscle would
experience fatigue[14].

Muscle fatigue was also influenced by
micronutrient  substances. Micronutrient  studies
suggested that increased activity of Na*, K*, and ATPase
during exercise was able to stabilize the concentration of
sodium and potassium in membrane to prevent
fatigue[7]. Each hundred grams of palm date consisted
of 698 mg potassium and 11 mg sodium[9]. Potassium
concentration in the intracellular fluid could increase 30-
60 minutes after consumption of high carbohydrate and
potassium food sources[15]. A study of potassium
contained in citrus fruits helped to maintain body fluid
and acid balance. In addition, as important electrolyte for
nerve impulses in muscle contraction and also maintain
blood pressure[16]. Potassium requirement could be
obtained from high potassium food sources such palm
date, banana, and citrus. Potassium food sources
consumption could prevent the occurrence of anaerobic
muscle fatigue[8,10].

IVV. CONCLUSION

The study result found that there was a significant
difference in mean fatigue index (FI) between pre-test
(before palm date treatment) and post-test (after palm
date treatment). Treatment 100 grams of palm date
before exercise could reduce FI on athletes.
Carbohydrate intake before exercise could prolong the
delay of muscle fatigue. Moreover, potassium intake
had a role for micronutrients concentration control in
membrane to prevent fatigue.
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