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During strenuous exercise it can cause oxidative stress due to an imbalance between reactive
oxygen species and the body's antioxidants [9,10]. As a result, excessive accumulation of ROS can
also activate Nuclear Factor kappa B (NF-kB)[11] and also attack vital biomolecules such as plasma
membrane lipids and proteins that contribute to muscle damage, inflammation and fatigue [5].

One strategy for reducing EIMD is to minimize the effects of oxidative stress and inflammatory
processes with anti-inflammatory or antioxidant supplements. One of the natural ingredients that has
antioxidant and anti-inflammatory effects is beets (Beta vulgaris L.) Red beets are known to contain
betalain, which is a compound that has very high antioxidants that can neutralize free radicals [12].
Other compounds in red beet (Beta vulgaris 1) that function as antioxidants are betaine, vitamin C,
carotenoids, phenolic acids §ich as and flavonoids [13].

The aim of the study was to investigate the effect of beetroot juice supplementation during
submaximal exercise on C-reactive protein levels. The main results of this study can be used to reduce
the occurrence of muscle damage induced by strenuous physical exercise.

2. Methods
The research method used pre-test - post-test quasi-experimental method with control group model
design.

2.1 Subjects

Twenty male futsal athletes who met the criteria (age 21.25+ 1.48 years, height 170.50 + 0.04 c¢m,
weight 64.00 + 4.17 kg) participated. Subjects were instructed not to take any sports supplements,
antioxidants, medical supplements or ergogenic aids for 3 months prior to the test. Exclusion criteria
were smoking or cardiovascular, pulmonary, metabolic or neurological disease. Before conducting the
research, the experimental protocol was first informed. Furthermore, the research subject gave written
consent. This research was approved by the ethics committee of the University of North Sumatra No:
277/ KEP/USU/ 2020 in accordance with the Declaration of Helsinki.

2.2 Exercise Program

The study used 20 futsal athletes who met the criteria. Before undergoing an exercise program. a
hematological examination was carried out to measure CRP concentrations (pre test). Furthermore, the
sample was divided into 2 groups, namely the experimental group who drank beetroot juice every day
at 8.00 WIB after eating at a dose of 300 ml and the control group drank a placebo. Submaximal
exercise is performed at a frequency of 3 times a week with an intensity of 80-90% for one month.
Submaximal physical activity is done by running on a treadmill with an intensity of 80-90% of the
maximum heart rate. After undergoing submaximal exercise for one month, another blood sample was
taken to check the CRP concentrations again (postest).

2.3 Collection Blood Samples

Blood (fasting) samples of 5 ml were obtained before and after cffinpletion of the exercise program
from the forearm veins of the study subjects. Blood samples were centrifuged for 10 minutes at 3000
rotations to separate the serum, then stored at -80°C until the research variables were analysed.Serum
CRP concentrations was determinedusing an auto-analyzer spectrophotometer

2.4 Statistical analisis

All data are expressed as mean + standard deviation (SD) and were analysed using IBM SPSS
Statistics 25 for Windows. Data normality test was done by using the Shapiro Wilk test method and
data homogeneity by using the Levene's test. Independent sample t-test and paired t-test were used to
evaluate changes between study variables.Data that were not normally distributed using non-
parametric analysis (Wilcoxon test). The level of significance was set at P< 005
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reduces lipid peroxidation and decreases DNA damage in UVB irradiated lymphocytes. In addition,
caffeic acid was shown to reduce oxidative stress and inflammation caused by 12-O-tetradecanoyl-
phorbol-13-acetate (TPA) in vivo in mouse skin

5. Conclusion

In conclusion, giving beetroot juice during training for one month can reduce the CRP levels that are
increased in submaximal physical exercise in athletes. The decrease in CRP levels is due to the
antioxidant content found in beetroot juice. The results of this study are very useful for reducing the
occurrence of muscle damage during strenuous exercise.
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