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Kembali ke Pencarian Hapus Spam  Tindak Vv Terapkan
Re: konfirmasi artikel sinaga_fajar@ya.../Terkirim
@ fajar sinaga <sinaga_fajar@yahoo.com> 24 Apr 2020 jam 16.30

Kepada: Cetak Pesan mentah

pharmaciana pharmaciana <pharmaciana@pharm.uad.ac.id>

Kepada editor, London Stock
Terimakasih sebelumnya artikel saya telah selesai pencermatan. Sebagai informasi artikel tersebut Exchange's
telah saya submit, mudah-mudahan artikel tersebut bisa dipublikasi di Jurnal Pharmaciana.

Terimakasih VOLU NTARY

Pada Senin, 24 Februari 2020 14.33.35 WIB, pharmaciana pharmaciana CARBON
<pharmaciana@pharm.uad.ac.id> menulis: MARKET

Assalamu'alaikum Wr Wb Mobilising capital
Kami dari Pharmaciana, menginformasikan bahwa artikel saudara dari KIT Hisfarma yang akan di
submit di Pharmaciana sudah selesai pencermatan. Silahkan Anda submit di Pharmaciana melalui
0JS dengan terlebih dahulu Register di OJS Pharmaciana sebelumnya mohon disesuaikan
dengan template Pharmaciana. Terimaksih.

Wassalamu'alaikum Wr Wb

at scaleinto climate
change mitigation

FIND OUT MORE
Pharmaciana
Jurnal Kefarmasian, Universitas Ahmad Dahlan
d.a Fakultas Farmasi Universitas Ahmad Dahlan Yogyakarta
JI. Prof Soepomo, Janturan Yogyakarta
WA: 083145644382

UNIVERSITAS AHMAD DAHLAN

ez, LONDON
Kampus 1: Jin. Kapas No. 9 Yogyakarta STOCK
Kampus 2: JI. Pramuka 42, Sidikan, Umbulharjo, Yogyakarta 55161 mie# EXCHANGE

Kampus 3: JI. Prof. Dr. Soepomo, S.H., Janturan, Warungboto, Umbulharjo, Yogyakarta 55164
Kampus 4: JI.Ringroad Selatan, Yogyakarta
Kampus 5: JI. Ki Ageng Pemanahan 19, Yogyakarta

Kontak

Email: info@uad.ac.id
Telp. : (0274) 563515, 511830, 379418, 371120

Fax. : (0274) 564604
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Re: konfirmasi artikel sinaga_fajar@ya.../Terkirim
@ fajar sinaga <sinaga_fajar@yahoo.com> 27 Apr 2020 jam 14.12
Kepada: Cetak Pesan mentah

pharmaciana pharmaciana <pharmaciana@pharm.uad.ac.id>

Selamat Siang Editor,

Setelah saya cek proses submission, ternyata tidak complete, sehubungan dengan itu, saya sudah
mengulang submission.

Terimakasih banyak.

Pada Senin, 27 April 2020 08.09.38 WIB, pharmaciana pharmaciana
<pharmaciana@pharm.uad.ac.id> menulis:

Assalamualaikum Wr Wb
Selamat pagi Bapak, mohon maaf untuk artikel yang bapak maksudkan belum ada pada OJS kami
mungkin proses upload nya belum selesai. mohon untuk di cek kembali. Terimaksih

Pada tanggal Jum, 24 Apr 2020 pukul 16.30 fajar sinaga <sinaga_fajar@yahoo.com> menulis:
Kepada editor,
Terimakasih sebelumnya artikel saya telah selesai pencermatan. Sebagai informasi artikel
tersebut telah saya submit, mudah-mudahan artikel tersebut bisa dipublikasi di Jurnal
Pharmaciana. Terimakasih

Pada Senin, 24 Februari 2020 14.33.35 WIB, pharmaciana pharmaciana
<pharmaciana@pharm.uad.ac.id> menulis:

Assalamu'alaikum Wr Wb

Kami dari Pharmaciana, menginformasikan bahwa artikel saudara dari KIT Hisfarma yang
akan di submit di Pharmaciana sudah selesai pencermatan. Silahkan Anda submit di
Pharmaciana melalui OJS dengan terlebih dahulu Register di OJS Pharmaciana sebelumnya
mohon disesuaikan dengan template Pharmaciana. Terimaksih.

Wassalamu'alaikum Wr Wb

Pharmaciana

Jurnal Kefarmasian, Universitas Ahmad Dahlan

d.a Fakultas Farmasi Universitas Ahmad Dahlan Yogyakarta
JI. Prof Soepomo, Janturan Yogyakarta

WA: 083145644382

UNIVERSITAS AHMAD DAHLAN
Kampus 1: Jin. Kapas No. 9 Yogyakarta
Kampus 2: JI. Pramuka 42, Sidikan, Umbulharjo, Yogyakarta 55161

Kampus 3: JI. Prof. Dr. Soepomo, S.H., Janturan, Warungboto, Umbulharjo, Yogyakarta 55164
Kampus 4: JI.Ringroad Selatan, Yogyakarta
Kampus 5: JI. Ki Ageng Pemanahan 19, Yogyakarta

Kontak

Email: info@uad.ac.id
Telp. : (0274) 563515, 511830, 379418, 371120

Fax. : (0274) 564604
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d.a Fakultas Farmasi Universitas Ahmad Dahlan Yogyakarta
JI. Prof Soepomo, Janturan Yogyakarta

WA: 083145644382

UNIVERSITAS AHMAD DAHLAN
Kampus 1: Jin. Kapas No. 9 Yogyakarta
Kampus 2: JI. Pramuka 42, Sidikan, Umbulharjo, Yogyakarta 55161

Kampus 3: JI. Prof. Dr. Soepomo, S.H., Janturan, Warungboto, Umbulharjo, Yogyakarta 55164
Kampus 4: JI.Ringroad Selatan, Yogyakarta
Kampus 5: JI. Ki Ageng Pemanahan 19, Yogyakarta

Kontak

Email: info@uad.ac.id
Telp. : (0274) 563515, 511830, 379418, 371120

Fax. : (0274) 564604
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galley proof sinaga_fajar@ya.../Email Masuk

2

) pharmaciana pharmaciana <pharmaciana@pharm.uad.ac.id> 11 Des 2020 jam 08.54
Kepada: fajar sinaga <sinaga_fajar@yahoo.com> Cetak Pesan mentah

w

2 File 351.3kB  Unduh Semua

@)

Form revisi ...  8.Galley-Sin...
Unduh Unduh

Yth. Bapak Fajar Apollo Sinaga

Assalamu'alaikum Wr Wb

Terlampir galley proof dan form revisi galley. Mohon berkenan untuk mencermati artikel, apakah
sudah sesuai dengan revisian terakhir atau belum, penulisan huruf nya barangkali masih ada yang
Typo dan juga untuk alamat instansi author, Apabila masih ada yang belum sesuai mohon dituliskan
di form revisi kami akan perbaiki. Kami berikan waktu maksimal 2 hari dari kami kirimkan email ini,
apabila kami tidak menerima konfirmasi, kami akan terbitkan sesuai dg galley ini. Terimakasih
Wassalamu'alaikum Wr Wb

Pharmaciana

Jurnal Kefarmasian, Universitas Ahmad Dahlan

d.a Fakultas Farmasi Universitas Ahmad Dahlan Yogyakarta
JI. Prof Soepomo, Janturan Yogyakarta
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Tulis Kembali ke Pencarian Hapus Spam  Tindak v = Terapkan
invoice publikasi sinaga_fajar@ya.../Email Masuk
Email Masuk 999+
Draft 124 @‘la’ 28 Nov 2020 jam 10.55
Cetak Pesan mentah
Terkirim pharmaciana pharmaciana <pharmaciana@pharm.uad.ac.id>
Arsip Kepada: fajar sinaga <sinaga_fajar@yahoo.com>
Spam
1File 121.7kB
Sampah PDF  122kB
Folder Edit  Sembunyikan
+ Folder baru 48. invoice si...
Unduh

Tulis
Yth. Bapak Fajar A S
Di Tempat

Assalamu'alaikum wr wb

Terlampir invoice untuk publikasi di pharmaciana.

Setelah pembayaran mohon untuk mengirimkan bukti pembayaran dan akan kami buatkan tanda
terima. maksimal pembayran samapi tanggal 3 Desember 2020. terimakasih
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Waalaikumussalam
Terimkasih Bapak bukti pembayaran sudah kami terima. berikut terlampir kwitansi pembayaran.
InsyaAllah akan terbit diedisi terdekat terimakasih

Pada tanggal Sen, 30 Nov 2020 pukul 09.21 fajar sinaga <sinaga fajar@yahoo.com> menulis:

Assalamu'alaikum wr wb
Terlampir bukti pembayaran untuk publikasi di Pharmaciana. Saya berharap kepadaBapak/Ibu untuk
mempublikasi artikel saya pada tahun ini. Terimakasih banyak

Pada Sabtu, 28 November 2020 10.55.49 WIB, pharmaciana pharmaciana
<pharmaciana@pharm.uad.ac.id> menulis:

Yth. Bapak FajarA'S
Di Tempat

Assalamu'alaikum wr wb

Terlampir invoice untuk publikasi di pharmaciana.

Setelah pembayaran mohon untuk mengirimkan bukti pembayaran dan akan kami buatkan tanda
terima. maksimal pembayran samapi tanggal 3 Desember 2020. terimakasih
Wassalamu'alaikum wr wb
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ABSTRACT

Severe physical activity can cause lipid peroxidation marked by increased levels of
malondialdehyde (MDA) and decreased levels of antioxidants which can reduce the performance
and health of athletes. Lipid peroxidation can be prevented or reduced by antioxidant
supplementation. Beetroot (Beta vulgaris L) contains various types of natural antioxidants but has
not been investigated for its efficacy to reduce lipid peroxidation that is triggered by physical
activity. The purpose of this study was to determine the effect of beetroot juice on malondialdehyde
level and antioxidant status when performing maximum physical activity. This type of research is
an experimental study with a randomized pre-test-post-test group design. The research sample was
30 students of Sports Science who met the criteria. Pretest is done by checking MDA levels, Total
Antioxidant Capacity (TAC) and VO.max. Furthermore the sample was divided into two groups:
experimental (beetroot juice, n= 15) and control (placebo, n=15). Subjects trained for four weeks
by consuming 250 mL of juice 1 hours prior to training. Then all samples performed maximum
physical activity using bleep tests, and MDA, TAC and VO2max levels were re-examined. The
results showed a decrease in MDA levels as well as an increase in TAC and VO2max levels in the
training group who were given 250ml beet juice compared with the control group (p <0.05). The
conclusion of the study was that the administration of beetroot juice during exercise could reduce
MDA levels and increase athlete TAC and VO2max levels.
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INTRODUCTION (11pt)

Exercise induces various physiological changes of different magnitude and direction,
depending on the characteristics do exercises and at the level of fitness and training the subject.
During strenuous exercise, oxygen flux can increased by 100-200-fold due to an increase in
metabolism in the body (Joyner and Casey, 2015). Increased use of oxygen mainly by muscles
contracting, causing an increase in electron leakage from the mitochondria which will become
reactive oxygen compounds (Nemes, et al., 2018). Generally 2-5% of oxygen used in metabolic
processes in the body will become superoxid ions so that during heavy physical activity an increase
in free radical production occurs (Simioni, et al., 2018). When free radical production exceeds
cellular defense antioxidants, oxidative stress can occur, where one of the contributing factors is
physical activity (Daniel et al, 2010; Kawamura and Muraoka, 2018). Under conditions of
oxidative stress, free radicals will oxidize lipids and damage the organization of cell membranes
(Ayala, et al, 2014, Evans, 2000). Malondialdehyde (MDA) is one of the results of lipid
peroxidation induced by free radicals during maximal physical exercise or endurance training with
high intensity (Liu, et al., 2019; Bao, et al., 2016, Xu, et al., 2017) so that MDA is a general
indicator used to determine the amount of free radicals and indirectly assess the body's oxidant
capacity (Liu, et al., 2019)

The results showed that maximum physical activity can cause a decrease in the antioxidant
levels of the enzyme superoxide dismutase (SOD), catalase (CAT), glutathione peroxidase (GPx)
and glutathione-S-transferase in the gastrocnemius muscle (Thirumalai, 2011). Meanwhile, Bulduk
et al (2011) reported that volleyball athletes who run a 20 meter shuttle run can cause lipid
peroxidation which is marked by an increase in MDA levels and a decrease in CAT and GPx
antioxidant levels.

Decreased antioxidant levels and increased CK and lipid peroxidation due to maximum and
sub-maximal physical activity can be prevented by optimizing nutrition, especially by increasing
antioxidant content (Simioni, et al., 2018; Pingitore, et al., 2015; Kim, et al., 2017). Accordingly,
Gomez (2008) said oxidative damage due to physical activity might be prevented by optimizing
nutrition, especially by increasing the antioxidant content of food. According to Silalahi (2006) the
efficacy of antioxidants will be more effective when consuming antioxidant-rich vegetables or
fruits of various types rather than using a single antioxidant such as vitamin E. This may be due to
the presence of other components and their interactions in vegetables and fruit those that play a
positive role.

One alternative natural ingredient that has antioxidant content is red beetroot (Beta vulgaris

[ Formatted: Font: Italic

L). Red beetroot is known to have betalains content which is a compound that has a very high
antioxidant that is able to neutralize free radicals (Clifford, et al., 2015). Other compounds in red
beetroots KBe%a#legaHsﬁl;L]that function as antioxidants are betaine (Zhao, et al., (2018), vitamin C,
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carotenoids, phenolic acids such as and flavonoids (Georgiev, et al., 2010; Kujala, el., (2002);
Wootton-Beard, et al., 2011). Phenolic acid compounds in red beetroots include ferulic acid, caffeic
acid, p-coumaric acid, syringic acid, and vanillic acid (Chhikara, et al., 2019). A number of studies
report that beetroot, in the form of a juice supplement, protects against oxidative damage to DNA,
lipid and protein structures in vitro (Pietrzkowski et al., 2010; Kujawska et al., 2009; Winkler et al.,
2005).

The specialty of redroot beet {Betawigaris—-which has various types of antioxidants
makes researchers feel interested and need to examine the antioxidant effect of red beetroot juice
on MDA level and antioxidant status in maximum physical activity.

MATERIALS AND METHOD
Materials

Red beetroot (Beta vulgaris L) obtained from the Medan MMTC market, 1% EDTA
solution, Aquadest, MDA Kit and TAC purchased from Shanghai Korain Biotech Co., Ltd
(Shanghai, China).

Pharmaciana Vol. x, No. X, Bulan 201x, Hal. xx — xx
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Tool

Spectrophotometer (Shimadzu), glassware, spuit, juicer, marking cones, measuring tape (>20m),
multistage fitness test audio CD or MP3, CD or MP3 player with loud speaker (volume of speaker
is particularly important), performance recording sheet

Methods
Participants
The study used 30 sports science students with criteria of having a good VO,max level,
male sex, age 20-22 years, having a good Body Mass Index (BMI), not smoking, not taking
supplements and antioxidants 2 weeks before and during the study, willing to be the subject
research and has received ethical clearance from the ethics committee of the Faculty of
Medicine, University of North Sumatral

(@

ted [A2]: Tambahkan no EC nya

Research Implementation

All subjects were subjected to hematological examination to measure MDA and TAC
levels after the athlete had maximal physical activity by performing a beep test (pretest).
Furthermore, athletes are divided into 2 groups: experimental (beetroot juice, n= 15) and control
(placebo, n=15). Subjects trained for four weeks by consuming 250 mL of juice 1 hours prior to
training. Then after one month, all athletes perform maximum physical activity by doing a beep
test. Furthermore, a hematologic examination was performed again to measure MDA and TAC
(posttest) levels.

MDA and TAC determination

Before and after treatment, blood (5 mL) was collected from the antecubital vein with a
needle and placed in test tubes containing an anticoagulant substance. This was taken to the
laboratory to measure the MDA and TAC. Serum MDA and TAC analysis was the enzyme-linked
immunosorbent assay (ELISA) colorimetric method. Inspection procedures by following the
procedures set out in each MDA and TAC Kit.

Data Analysis

All data were analyzed using SPSS 25 Statistical Software. The Paired Sample t-test was used
for comparison within groups and Independent Sample t-test was used for comparison between groups.
Statistical significance (P) was set at 0.05.

RESULT AND DISCUSSION
The Effect of Beetroot Juice (Beta Vulgaris L) on Malondialdehyde Levels

Based on the results of the research, the pretest malondialdehyde (MDA) level in the
treatment group was 1.98 + 0.37 nmol/ml, while the control group was 2.11 + 0.24 nmol/ml. The
results of the analysis using the independent t test showed that there were no differences in pretest
MDA levels between the treatment group and the control group. The results of measurement of
MDA levels in the posttest treatment group were 5.75 + 0.51 nmol/ml, while the control group
obtained MDA levels 10.69 + 0.97 nmol/ml. The results of the analysis using the Paired Sample t-
test obtained differences in the levels of pre-test-post-test MDA treatment groups and control
groups (p=0,000). Statistical test results with Independent Sample t-test obtained a significant
difference in post-test MDA levels between the treatment and control groups (p = 0,000).

In the study obtained MDA levels in the group that was not given beetroot juice was
greater than the group given beetroot juice. High levels of MDA in the group that were not given
beetroot juice shows that during maximum physical activity will produce free radicals that oxidize
cell membranes (Figure 1).

Effect of beetroot juice...(sinaga et., al)
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Figure 1. Effect of beetroot juice supplementation on malondialdehyde level. Data are
mean + SD for n = 15 in each group. Different letters indicate significant

difference at p < 0.05 by paired samples-t test and independent sample t-testj )

The results of this study are supported by several study results, that acute aerobic physical
activity contributes to oxidative stress especially when exercising with high intensity. Two
mechanisms that cause oxidative stress in high-intensity aerobic exercise are increased pro-
oxidants through the effect of increasing oxygen consumption 10 to 15 times compared to rest and
relatively insufficient antioxidants compared to pro-oxidants (Alessio, et al., 2000). Meanwhile
according to Ji (1999), during maximum physical activity oxygen consumption throughout the
body increases to 20 times, while oxygen consumption in muscle fibers is estimated to increase to
100 times. Under conditions of oxidative stress, free radicals will cause lipid peroxidation of cell
membranes and damage the organization of cell membranes (Evans, 2000). Increased levels of
MDA triggered by physical activity have been reported by many researchers including Moflehi,
(2012) who examined the effect of aerobic exercise with different intensities (low intensity;
moderate and high) on increasing levels of MDA and CK in people who are not athletes. The
results of this study indicate that the higher the intensity of exercise the greater the MDA level. In
this study, aerobic exercise for 20 minutes with an intensity of 80% can increase MDA levels
compared to controls (9.09 + 2.08 Vs 2.69 + 1.32umol/L). Meanwhile, research conducted by
Bulduk, et al., (2011) reported that volleyball athletes who carried out a 20 meter shuttel run test
with VO,max levels of 41.78 + 4.91ml/kg/min turned out to increase MDA levels from 1.41 + 0.30
nmol/ml to 2.06 + 0.08 nmol/ml, while non-athletes with VO;max levels of 26.91 + 3.67
ml/kg/min, MDA levels increased from 0.94 + 0.24 ml/kg/min to 1.10 + 0.21 ml/kg/min. Giving
beetroot juice during exercise in this study can reduce MDA levels when athletes perform
maximum physical activity when compared with MDA levels in the control group. The decrease in
MDA levels is due to the antioxidant content found in beets (Beta Vulgaris L). It is known, beets
contain antioxidants including phenolic compounds, flavonoids, vitamin C, carotenoids and
betalains. Betalains contained in beets are betacyanin and betaxhantine (Ninfali and Angelino,
2013; Georgiev, et al., 2010; Kujala, 2002). Some in vitro research results show betalains pigments
can protect cellular components from oxidative injury (Kanner, et al., 2001; Reddy, et al., 2005;
Tesoriere, et al., 2008). For example, in the study by Kanner et al two betalains metabolites
(betanin and betanidin) were shown to reduce linoleic damage caused by cytochrome C oxidase
and lipid membrane oxidation induced by metmyoglobin-activated H.O, and free iron (AA-Fe).
The authors also report that betanine, the most abundant betalains found in beets (300-600 mg/kg),
is the most effective inhibitor of lipid peroxidation. High antioxidant activity of betanin is thought
to originate from its extraordinary electron donation capacity and ability to diffuse radicals that
very reactive that targets cell membranes (Kanner, 2001) In addition, beets also contain NO3
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compounds (nitrates) which have been shown to suppress the formation of free radicals such as
superoxide and hydrogen peroxide (Lundberg, et al., 2011; Wink, et al., 2001).

The Effect of Beet Juice (Beta Vulgaris L) on Total Antioxidant Capacity (TAC)

Based on the research results obtained pre-test TAC levels in the treatment group were
1.53 £ 0.06 U/ml, while the control group 1.50 + 0.13 U/ml. The results of the analysis using the
independent t-test showed that there were no differences in pre-test TAC levels between the
treatment group and the control group. The results of the measurement of the TAC post-test of the
treatment group were 3.39 + 0.08 U/ml, while the control group obtained TAC levels of 2.46 £ 0.11
U/ml. The results of the analysis using the Paired Sample t-test obtained differences in pre-test-post-
test TAC levels in the treatment group or in the control group (p = 0,000). Statistical test results
with Independent Sample t-test obtained significant differences in posttest TAC levels between the
treatment and control groups (p = 0,000).

n
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Figure 2. Effect of beetroot juice supplementation on TAC level. Data are mean * SD
for n =15 in each group. Different letters indicate significant difference at p
< 0.05 by paired samples-t test and independent samples t-test |
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In Figure 2 shows the administration of beetroot juice can increase TAC levels when
compared to the control group. Increased levels of TAC due to beetroot juice is due to the
antioxidant content of beets such as betaine, phenol compounds, flavonoids, vitamin C, carotenoin
and betalains. Betalains contained in beets are betacyanin and betaxhantine (Ninfali and Angelino,
2013; Georgiev, et al., 2010; Kujala, 2002). The results of this study are supported by research
conducted by Kujawska, et al who investigated the potential protective effect of beet juice in an
oxidative stress model induced by N-nitrosodiethylamine (NDEA) and carbon tetrachloride (CCly).
In his study male Wistar rats were given beetroot juice per os, 8 mL kg/day for 28 days, and one by
one dose of xenobiotics: 150 mg/kg NDEA or 2 ml/kg CCls. Simultaneously, two groups of mice
that were not given juice were given each xenobiotic. The rate of microsomal lipid peroxidation in
the liver, expressed as TBARS concentration, increased several-fold in mice given only NDEA or
CCls. TBARS was reduced by 38% only in rats treated with beetroot juice before CCl,
administration. Beetroot juice can also increase the antioxidant activity of superoxid dismutase
(SOD), gluthation peroxidase (GPx), catalase (CAT) and glathatione reductase (Kujawska, et al.,
2009). The results of the study were also supported by research conducted by Lu, et al., (2009). In
his research investigated the radioprotective activity of betalains from red beetroots in rats
irradiated by light (60) Co gamma (gamma) (6.0 Gy, at a dose of 1.5 Gy min (-1)). Rats were
randomly divided into five groups, namely the control group and four experimental groups which
were given one of four betalains concentrations of red beetroots (0, 5, 20 and 80 mg/kg for 30 days.
The four groups of experimental mice were then exposed to gamma Co (ray) 60 and betalains was
given from red beets for the next 3 days.The results of the study showed that administration of

Effect of beetroot juice...(sinaga et., al)
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betalains from red beetroots was radioprotective in mice irradiated by (60) Co in vivo. The
underlying mechanism was thought to be mediated by the antioxidant activity of betalain from red
beetroots and modulation immune system.

Effect of Giving Beet Juice (Beta Vulgaris L) on VO,max

Based on the results of the study obtained levels of VOzmax pre-test in the treatment group
was 47.59 + 0.44 ml/kg/min, while the control group was 47.75 £ 0.53 ml/ kg/min. The results of
the analysis using the independent samples t-test showed that there were no differences in pre-test
VO,max levels between the treatment group and the control group. The results of the measurement
of VOzmax levels post-test of the treatment group were 52.95 + 0.57 ml/kg/min, while the control
group obtained VO,max levels of 50.53 + 0.87 ml/kg/min. The results of the analysis using the
Paired Sample t-test obtained differences in the levels of VO,max pre-test-post-test treatment group
or control group (p = 0,000). Statistical test results with independent samples t-test obtained a
significant difference in post-test VO.max levels between the treatment and control groups
(p=0,000).

In Figure 3 shows the administration of beetroots juice during exercise can increase
VO,;max when compared to the control group. This increase in VO,max occurs due to nitrate
content and antioxidant content possessed by beetroots. The results showed 500 ml of beetroot
juice containing nitrates as much as 5.1-6.2 mmol (Bailey, et al., 2009; Lansey, et al., 2011). Beet
tubers have been shown to affect pulmonary oxygen uptake (VOj). The results of research
conducted on 7 adult men (19-38 years) mentioned the consumption of inorganic nitrates (5.1
mmol nitrate/day) in the form of 500 ml beetroot juice for 6 days can reduce pulmonary oxygen
uptake (VO,) in exercise intensity severe so that it can delay fatigue time (Bayley, et al., 2010).

56

mPRE-TEST mPOS-TEST
b,c

n o
5oOr
o

n
]

[:

YO2max (mlfkg/men)
e B
-7}
—

|
=11

CONTROL EXPERIMENT
GROUP
Figure 3. [Effect of beetroot juice supplementation on VO,max. Data are mean + SD for n = 15
in each group. Different letters indicate significant difference at p < 0.05 by paired
samples-t test and independent t-test]
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The mechanism of action of nitrate (NO3") to improve athlete's performance is as follows:
Nitrate by bacteria in saliva will be reduced to nitrite (NO7). Furthermore, in the stomach nitrite
will be reduced to nitric oxide (NO) (Shiva, et al., 2007; Lunberg, et al., 2008). It is known that NO
is an important signaling molecule with a key role in several physiological processes that can affect
sports performance such as regulating tissue blood flow, muscle contraction, mitochondrial
biogenesis, and muscle glucose absorption (Stamler, et al., 2001). In addition, the increased blood
flow originating from NO synthesis can increase the recovery of tissue processes (Bloomer, 2010).

CONCLUSION
The conclusion of the study was that the administration of beetroots juice during exercise
could reduce MDA levels and increase athlete TAC and VO2max levels..
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ABSTRACT

Severe physical activity can cause lipid peroxidation marked by increased levels of
malondialdehyde (MDA) and decreased levels of antioxidants which can reduce the performance
and health of athletes. Lipid peroxidation can be prevented or reduced by antioxidant
supplementation. Beetroot (Beta vulgaris L) contains various types of natural antioxidants but has
not been investigated for its efficacy to reduce lipid peroxidation that is triggered by physical
activity. The purpose of this study was to determine the effect of beetroot juice on malondialdehyde
level and antioxidant status when performing maximum physical activity. This type of research is
an experimental study with a randomized pre-test-post-test group design. The research sample was
30 students of Sports Science who met the criteria. Pretest is done by checking MDA levels, Total
Antioxidant Capacity (TAC) and VO.max. Furthermore the sample was divided into two groups:
experimental (beetroot juice, n= 15) and control (placebo, n=15). Subjects trained for four weeks
by consuming 250 mL of juice 1 hours prior to training. Then all samples performed maximum
physical activity using bleep tests, and MDA, TAC and VO2max levels were re-examined. The
results showed a decrease in MDA levels as well as an increase in TAC and VO2max levels in the
training group who were given 250ml beet juice compared with the control group (p <0.05). The
conclusion of the study was that the administration of beetroot juice during exercise could reduce
MDA levels and increase athlete TAC and VO2max levels.
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INTRODUCTION (11pt)

Exercise induces various physiological changes of different magnitude and direction,
depending on the characteristics do exercises and at the level of fitness and training the subject.
During strenuous exercise, oxygen flux can increased by 100-200-fold due to an increase in
metabolism in the body (Joyner and Casey, 2015). Increased use of oxygen mainly by muscles
contracting, causing an increase in electron leakage from the mitochondria which will become
reactive oxygen compounds (Nemes, et al., 2018). Generally 2-5% of oxygen used in metabolic
processes in the body will become superoxid ions so that during heavy physical activity an increase
in free radical production occurs (Simioni, et al., 2018). When free radical production exceeds
cellular defense antioxidants, oxidative stress can occur, where one of the contributing factors is
physical activity (Daniel et al, 2010; Kawamura and Muraoka, 2018). Under conditions of
oxidative stress, free radicals will oxidize lipids and damage the organization of cell membranes
(Ayala, et al, 2014, Evans, 2000). Malondialdehyde (MDA) is one of the results of lipid
peroxidation induced by free radicals during maximal physical exercise or endurance training with
high intensity (Liu, et al., 2019; Bao, et al., 2016, Xu, et al., 2017) so that MDA is a general
indicator used to determine the amount of free radicals and indirectly assess the body's oxidant
capacity (Liu, et al., 2019)

The results showed that maximum physical activity can cause a decrease in the antioxidant
levels of the enzyme superoxide dismutase (SOD), catalase (CAT), glutathione peroxidase (GPx)
and glutathione-S-transferase in the gastrocnemius muscle (Thirumalai, 2011). Meanwhile, Bulduk
et al (2011) reported that volleyball athletes who run a 20 meter shuttle run can cause lipid
peroxidation which is marked by an increase in MDA levels and a decrease in CAT and GPx
antioxidant levels.

Decreased antioxidant levels and increased CK and lipid peroxidation due to maximum and
sub-maximal physical activity can be prevented by optimizing nutrition, especially by increasing
antioxidant content (Simioni, et al., 2018; Pingitore, et al., 2015; Kim, et al., 2017). Accordingly,
Gomez (2008) said oxidative damage due to physical activity might be prevented by optimizing
nutrition, especially by increasing the antioxidant content of food. According to Silalahi (2006) the
efficacy of antioxidants will be more effective when consuming antioxidant-rich vegetables or
fruits of various types rather than using a single antioxidant such as vitamin E. This may be due to
the presence of other components and their interactions in vegetables and fruit those that play a
positive role.

One alternative natural ingredient that has antioxidant content is red beetroot (Beta vulgaris
L). Red beetroot is known to have betalains content which is a compound that has a very high
antioxidant that is able to neutralize free radicals (Clifford, et al., 2015). Other compounds in red
beetroots that function as antioxidants are betaine (Zhao, et al., (2018), vitamin C, carotenoids,
phenolic acids such as and flavonoids (Georgiev, et al., 2010; Kujala, el., (2002); Wootton-Beard,
et al.,, 2011). Phenolic acid compounds in red beetroots include ferulic acid, caffeic acid, p-
coumaric acid, syringic acid, and vanillic acid (Chhikara, et al., 2019). A number of studies report
that beetroot, in the form of a juice supplement, protects against oxidative damage to DNA, lipid
and protein structures in vitro (Pietrzkowski et al., 2010; Kujawska et al., 2009; Winkler et al.,
2005).

The specialty of redroot beet which has various types of antioxidants makes researchers
feel interested and need to examine the antioxidant effect of red beetroot juice on MDA level and
antioxidant status in maximum physical activity.

MATERIALS AND METHOD
Materials

Red beetroot (Beta vulgaris L) obtained from the Medan MMTC market, 1% EDTA
solution, Aquadest, MDA Kit and TAC purchased from Shanghai Korain Biotech Co., Ltd
(Shanghai, China).
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Tool

Spectrophotometer (Shimadzu), glassware, spuit, juicer, marking cones, measuring tape (>20m),
multistage fitness test audio CD or MP3, CD or MP3 player with loud speaker (volume of speaker
is particularly important), performance recording sheet

Methods
Participants
The study used 30 sports science students with criteria of having a good VO2.max level,
male sex, age 20-22 years, having a good Body Mass Index (BMI), not smoking, not taking
supplements and antioxidants 2 weeks before and during the study. |

(e

ted [_1]: Lengkapi dgn persetujuan etik (EC)

)

Research Implementation

All subjects were subjected to hematological examination to measure MDA and TAC
levels after the athlete had maximal physical activity by performing a beep test (pretest).
Furthermore, athletes are divided into 2 groups: experimental (beetroot juice, n= 15) and control
(placebo, n=15). Subjects trained for four weeks by consuming 250 mL of juice 1 hours prior to
training. Then after one month, all athletes perform maximum physical activity by doing a beep
test. Furthermore, a hematologic examination was performed again to measure MDA and TAC
(posttest) levels.

MDA and TAC determination

Before and after treatment, blood (5 mL) was collected from the antecubital vein with a
needle and placed in test tubes containing an anticoagulant substance. This was taken to the
laboratory to measure the MDA and TAC. Serum MDA and TAC analysis was the enzyme-linked
immunosorbent assay (ELISA) colorimetric method. Inspection procedures by following the
procedures set out in each MDA and TAC Kit.

Data Analysis

All data were analyzed using SPSS 25 Statistical Software. The Paired Sample t-test was used
for comparison within groups and Independent Sample t-test was used for comparison between groups.
Statistical significance (P) was set at 0.05.

RESULT AND DISCUSSION
The Effect of Beetroot Juice (Beta Vulgaris L) on Malondialdehyde Levels

Based on the results of the research, the pretest malondialdehyde (MDA) level in the
treatment group was 1.98 + 0.37 nmol/ml, while the control group was 2.11 + 0.24 nmol/ml. The
results of the analysis using the independent t test showed that there were no differences in pretest
MDA levels between the treatment group and the control group. The results of measurement of
MDA levels in the posttest treatment group were 5.75 + 0.51 nmol/ml, while the control group
obtained MDA levels 10.69 + 0.97 nmol/ml. The results of the analysis using the Paired Sample t-
test obtained differences in the levels of pre-test-post-test MDA treatment groups and control
groups (p=0,000). Statistical test results with Independent Sample t-test obtained a significant
difference in post-test MDA levels between the treatment and control groups (p = 0,000).

In the study obtained MDA levels in the group that was not given beetroot juice was
greater than the group given beetroot juice. High levels of MDA in the group that were not given
beetroot juice shows that during maximum physical activity will produce free radicals that oxidize
cell membranes (Figure 1).

Effect of beetroot juice...(sinaga et., al)
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Figure 1. Effect of beetroot juice supplementation on malondialdehyde level. Data are
mean + SD for n = 15 in each group. Different letters indicate significant
difference at p < 0.05 by paired samples-t test.

The results of this study are supported by several study results, that acute aerobic physical
activity contributes to oxidative stress especially when exercising with high intensity. Two
mechanisms that cause oxidative stress in high-intensity aerobic exercise are increased pro-
oxidants through the effect of increasing oxygen consumption 10 to 15 times compared to rest and
relatively insufficient antioxidants compared to pro-oxidants (Alessio, et al., 2000). Meanwhile
according to Ji (1999), during maximum physical activity oxygen consumption throughout the
body increases to 20 times, while oxygen consumption in muscle fibers is estimated to increase to
100 times. Under conditions of oxidative stress, free radicals will cause lipid peroxidation of cell
membranes and damage the organization of cell membranes (Evans, 2000). Increased levels of
MDA triggered by physical activity have been reported by many researchers including Moflehi,
(2012) who examined the effect of aerobic exercise with different intensities (low intensity;
moderate and high) on increasing levels of MDA and CK in people who are not athletes. The
results of this study indicate that the higher the intensity of exercise the greater the MDA level. In
this study, aerobic exercise for 20 minutes with an intensity of 80% can increase MDA levels
compared to controls (9.09 + 2.08 Vs 2.69 + 1.32umol/L). Meanwhile, research conducted by
Bulduk, et al., (2011) reported that volleyball athletes who carried out a 20 meter shuttel run test
with VO;max levels of 41.78 + 4.91ml/kg/min turned out to increase MDA levels from 1.41 + 0.30
nmol/ml to 2.06 + 0.08 nmol/ml, while non-athletes with VO,max levels of 26.91 + 3.67
ml/kg/min, MDA levels increased from 0.94 + 0.24 ml/kg/min to 1.10 + 0.21 ml/kg/min. Giving
beetroot juice during exercise in this study can reduce MDA levels when athletes perform
maximum physical activity when compared with MDA levels in the control group. The decrease in
MDA levels is due to the antioxidant content found in beets (Beta Vulgaris L). It is known, beets
contain antioxidants including phenolic compounds, flavonoids, vitamin C, carotenoids and
betalains. Betalains contained in beets are betacyanin and betaxhantine (Ninfali and Angelino,
2013; Georgiev, et al., 2010; Kujala, 2002). Some in vitro research results show betalains pigments
can protect cellular components from oxidative injury (Kanner, et al., 2001; Reddy, et al., 2005;
Tesoriere, et al., 2008). For example, in the study by Kanner et al two betalains metabolites
(betanin and betanidin) were shown to reduce linoleic damage caused by cytochrome C oxidase
and lipid membrane oxidation induced by metmyoglobin-activated H.O, and free iron (AA-Fe).
The authors also report that betanine, the most abundant betalains found in beets (300-600 mg/kg),
is the most effective inhibitor of lipid peroxidation. High antioxidant activity of betanin is thought
to originate from its extraordinary electron donation capacity and ability to diffuse radicals that
very reactive that targets cell membranes (Kanner, 2001) In addition, beets also contain NO3
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compounds (nitrates) which have been shown to suppress the formation of free radicals such as
superoxide and hydrogen peroxide (Lundberg, et al., 2011; Wink, et al., 2001).

The Effect of Beet Juice (Beta Vulgaris L) on Total Antioxidant Capacity (TAC)

Based on the research results obtained pre-test TAC levels in the treatment group were
1.53 £ 0.06 U/ml, while the control group 1.50 + 0.13 U/ml. The results of the analysis using the
independent t-test showed that there were no differences in pre-test TAC levels between the
treatment group and the control group. The results of the measurement of the TAC post-test of the
treatment group were 3.39 + 0.08 U/ml, while the control group obtained TAC levels of 2.46 +0.11
U/ml. The results of the analysis using the Paired Sample t-test obtained differences in pre-test-post-
test TAC levels in the treatment group or in the control group (p = 0,000). Statistical test results
with Independent Sample t-test obtained significant differences in posttest TAC levels between the
treatment and control groups (p = 0,000).
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Figure 2. Effect of beetroot juice supplementation on TAC level. Data are mean + SD
for n =15 in each group. Different letters indicate significant difference at p
< 0.05 by paired samples-t test.

In Figure 2 shows the administration of beetroot juice can increase TAC levels when
compared to the control group. Increased levels of TAC due to beetroot juice is due to the
antioxidant content of beets such as betaine, phenol compounds, flavonoids, vitamin C, carotenoin
and betalains. Betalains contained in beets are betacyanin and betaxhantine (Ninfali and Angelino,
2013; Georgiev, et al., 2010; Kujala, 2002). The results of this study are supported by research
conducted by Kujawska, et al who investigated the potential protective effect of beet juice in an
oxidative stress model induced by N-nitrosodiethylamine (NDEA) and carbon tetrachloride (CCly).
In his study male Wistar rats were given beetroot juice per os, 8 mL kg/day for 28 days, and one by
one dose of xenobiotics: 150 mg/kg NDEA or 2 ml/kg CCls. Simultaneously, two groups of mice
that were not given juice were given each xenobiotic. The rate of microsomal lipid peroxidation in
the liver, expressed as TBARS concentration, increased several-fold in mice given only NDEA or
CCls. TBARS was reduced by 38% only in rats treated with beetroot juice before CCl,4
administration. Beetroot juice can also increase the antioxidant activity of superoxid dismutase
(SOD), gluthation peroxidase (GPx), catalase (CAT) and glathatione reductase (Kujawska, et al.,
2009). The results of the study were also supported by research conducted by Lu, et al., (2009). In
his research investigated the radioprotective activity of betalains from red beetroots in rats
irradiated by light (60) Co gamma (gamma) (6.0 Gy, at a dose of 1.5 Gy min (-1)). Rats were

Effect of beetroot juice...(sinaga et., al)
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randomly divided into five groups, namely the control group and four experimental groups which
were given one of four betalains concentrations of red beetroots (0, 5, 20 and 80 mg/kg for 30 days.
The four groups of experimental mice were then exposed to gamma Co (ray) 60 and betalains was
given from red beets for the next 3 days.The results of the study showed that administration of
betalains from red beetroots was radioprotective in mice irradiated by (60) Co in vivo. The
underlying mechanism was thought to be mediated by the antioxidant activity of betalain from red
beetroots and modulation immune system.

Effect of Giving Beet Juice (Beta Vulgaris L) on VO,max

Based on the results of the study obtained levels of VO,max pre-test in the treatment group
was 47.59 + 0.44 ml/kg/min, while the control group was 47.75 + 0.53 ml/ kg/min. The results of
the analysis using the independent samples t-test showed that there were no differences in pre-test
VO,max levels between the treatment group and the control group. The results of the measurement
of VOzmax levels post-test of the treatment group were 52.95 + 0.57 ml/kg/min, while the control
group obtained VO,max levels of 50.53 + 0.87 ml/kg/min. The results of the analysis using the
Paired Sample t-test obtained differences in the levels of VO,max pre-test-post-test treatment group
or control group (p = 0,000). Statistical test results with independent samples t-test obtained a
significant difference in post-test VO,max levels between the treatment and control groups
(p=0,000).

In Figure 3 shows the administration of beetroots juice during exercise can increase
VO:max when compared to the control group. This increase in VOzmax occurs due to nitrate
content and antioxidant content possessed by beetroots. The results showed 500 ml of beetroot
juice containing nitrates as much as 5.1-6.2 mmol (Bailey, et al., 2009; Lansey, et al., 2011). Beet
tubers have been shown to affect pulmonary oxygen uptake (VOj). The results of research
conducted on 7 adult men (19-38 years) mentioned the consumption of inorganic nitrates (5.1
mmol nitrate/day) in the form of 500 ml beetroot juice for 6 days can reduce pulmonary oxygen
uptake (VOy) in exercise intensity severe so that it can delay fatigue time (Bayley, et al., 2010).
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Figure 3. Effect of beetroot juice supplementation on VO;max. Data are mean + SD for n =15
in each group. Different letters indicate significant difference at p < 0.05 by paired
samples-t test.

The mechanism of action of nitrate (NO3’) to improve athlete's performance is as follows:
Nitrate by bacteria in saliva will be reduced to nitrite (NO2). Furthermore, in the stomach nitrite
will be reduced to nitric oxide (NO) (Shiva, et al., 2007; Lunberg, et al., 2008). It is known that NO
is an important signaling molecule with a key role in several physiological processes that can affect
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sports performance such as regulating tissue blood flow, muscle contraction, mitochondrial
biogenesis, and muscle glucose absorption (Stamler, et al., 2001). In addition, the increased blood
flow originating from NO synthesis can increase the recovery of tissue processes (Bloomer, 2010).

CONCLUSION
The conclusion of the study was that the administration of beetroots juice during exercise
could reduce MDA levels and increase athlete TAC and VO2max levels.
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