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Free radicals are a unit involved with cellular disorders through their damaging actions on
proteins, lipids and DNA and area unit causative factors for an outsized variety of chronic
diseases and therefore the aging method. Antioxidants of plant origin hold nice
significance and have so gained utmost importance within the recent past. The current
research spills the inhibition effect of selenium, glutathione and oleuropein mixtures
against free radicals and supermolecule chemical action. It was determined that the
mixture of oleuropein, glutathione and selenium used in the study inhibited free radicals. It
was determined that it competed with the positive control at increasing concentrations. The
mixture is intended to be used as a daily support supplement.

The aim of the study is to use the prepared mixture as an alternative to drugs known to
have artificial antioxidant properties in the market. One of the aims of this study is to have
both drug therapy in the literature and inhibition of ROS-induced damage in the biological
system at an early stage.

DOI: https://doi.org/10.36222/ejt.1303042

1. INTRODUCTION

Phenolic compounds, which are the most effective
phytochemical bioactive, and flavonoids and stilbenes, which
are a group of phenolics, are important minor components of
many fruits, vegetables and herbal products. The flavonoids,
which form a large group of phenolic compounds, are divided
into nine parts: flavones, isoflavones, flavonols, flavanols,
flavanones, anthocyanidins, anthocyanins, flavonols and
chalcones. Flavonoid antioxidant compounds are bioactive
compounds with phenol chemical structure and contain polar
hydroxyl (OH") substituents in their structures[1]. Phenolic
substances are radical scavenging natural antioxidants. It is
known that flavonoids inhibit lipid peroxidation and are
radical scavenging [2].

The antioxidant effects of phenols have been explained by
three mechanisms [3].
In the first mechanism (HAT), polyphenols (ArOH) free
radical (R’); neutralizes it by giving hydrogen.
In the second mechanism (SET) (ArOH) free radical (R’); It
forms the more harmless ArOH* radical by donating
electrons.
Transition metals involved in free radical formation in the
third mechanism (TMC); It forms stable compounds by being
chelated with polyphenols. The formation of the ‘OH radical,

which is formed as a result of the Fenton reaction between
H.0, and the metal ion, is prevented(Figure 1.)

1.1. ROS (Reactive Oxygen Species)

They are forms of oxygen with high chemical reactivity
compared to the normal oxygen molecule due to their
chemical structure. Reactive oxygen species are thought to be
an important factor in aging and most of the diseases are
related to aging[4](Figure 2.).

1.2. Selenium

(Se) is an essential micronutrient in our diet and can reduce
diabetic symptoms [5]. Se; It acts like insulin in
streptozotocin (STZ)-induced diabetic mice, where it can
regulate the activity of several enzymes involved in
gluconeogenesis and glycolysis and facilitate the transport of
glucose into cells[6]. However, high Se blood levels can cause
toxicity.

Selenium affects oxidative stress, inflammation, apoptosis,
uncontrolled cell  proliferation, hormone production,
angiogenesis and immune function, and DNA methylation.
Selenium has insulin-like effects both in vitro and in vivo.
Selenium ameliorates the treatment of models involving heart,
kidney and platelet defects and alleviates disease symptoms in
the diabetes animal [7].

Copyright © European Journal of Technique (EJT)

ISSN 2536-5010 | e-1ISSN 2536-5134

https://dergipark.org.tr/en/pub/ejt

49


https://orcid.org/0000-0002-1075-926X
https://orcid.org/0000-0001-9603-0631

EUROPEAN JOURNAL OF TECHNIQUE, Vol.13, No.1, 2023

o+l

HO, + MY = OH +OH <

H”'ﬂ\©\—h RE  + 0.

OH

HO o

OH

Ar

O, T L

Figure 1. Antioxidant mechanism of polyphenols

1.3. Glutathione

Free radicals formed during glycation; They damage the
decline of antioxidant defense mechanisms, cell organelles
and enzymes. Thus, oxidative-chronic stress causes the
formation and development of diseases that reduce the
quality/duration of life such as diabetes, atherosclerosis,
Alzheimer's and cancer.

Glutathione extinguishes oxidation agents[8]. Oxidation
agents play a role in the formation, development and
acceleration of aging in many diseases. It preserves
hemoglobin. S-H groups have reducing properties against
oxidizing agents and prevent oxidation of hemoglobin.
Glutathione; It is depleted as a result of excessive
consumption of drugs, chemicals, and pesticides. It is
irreversibly damaged. (Figure 3).
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Figure 2. Free Oxygen Detoxification System
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Figure 3. Oxidation and Reduction of Glutathione
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1.4. Oleuropein

It is obtained from olive leaves and olive oil. (Figure 4.).
Various studies have shown that oleuropein contains a high
antioxidant activity[9].

Oleuropein inhibits low-density lipoproteins[10]. It
scavenges free radicals formed in in vitro oxidation and in
vivo lipid peroxidation. Oleuropein has a protective
neuroprotective effect on spinal cord injury and oxidative
spinal cord [11].

|
050
OH
%
0 OH
0 AN
. OH
U

Figure 4. Oleuropein Chemical Structure

In the study, a mixture of oleuropein, selenium and
glutathione substances with antioxidant properties known to
inhibit reactive oxygen species (ROS) was prepared. The
mixture was calculated according to the daily requirement of
the body. The effect of the mix on scavenging DPPH and OH-
radical was investigated.

2. MATERIALS AND METHODS

2.1. Chemicals Used

Selenium, L-glutathione, oleuropein were bought from
Sigma-Aldrich. Gallic acid, ethanol, 1,1-diphenyl-2-picryl-
hydrazil(DPPH), butylated hydroxytolue(BHT), butylated

hydroxyanisole(BHA), a-tocopherol, quercetin,
folin&ciocalteu's phenol reagent, ascorbic acid sodium
carbonate, iron-2-chloride, iron-3-chloride,

ethylenediaminetetraacetic acid (EDTA), hydrogen peroxide,
ferrozine, ferricyanide, trichloroacetic acid(TCA), KH2POs,,
K2HPO, deoxyribose, 2-thiobarbituric acid(TBA), sodium
hydroxide.

2.2. Selenium, oleuropein and glutathione mixture used
Selenium, oleuropein and glutathione were calculated
according to the daily need of the body (Selenium 10 pg/kg,
L- glutathione 15 pg/kg, Oleuropein 7mg/kg). A mixture of
these substances was prepared. This mixture was used in all
experimental studies.

2.3. Biochemical analysis
2.3.1. DPPH Radical Scavenging Activity

Antioxidants donate their hydrogen to the radical in order to
scavenge the DPPH radical. The DPPH radical is free and
stable. They become stable by gaining electrons or hydrogen.
DPPH radical scavenging activity is more widely used as it
provides the opportunity to compare the antioxidant activity
in a short time compared to other methods[12]. The basic

principle of this method is based on the reduction of
absorbance.

Unpaired electrons on DPPH give maximum absorbance
at 517 nm in the visible region. The reaction between the
antioxidant molecule and DPPH causes a decrease in the
concentration of DPPH in the environment, thus reducing the
absorbance. The resulting structure is non-radical DPPH-H.

During the reaction, the color of the mixture changes from
purple to yellow.

1 mg/ml stock solutions of oleuropein, gluthatione and
selenium mix used in the study were prepared. Dilutions were
made from stock solutions at concentrations of 10-100 pg/ml.
A solution of 0.1 mM DPPH in 96% ethanol was prepared. 3
ml of mix extract was taken and 1 ml of 0.1 mM DPPH
solution was added to them. After mixing the tubes
thoroughly by vortexing, they were incubated for 30 minutes
at room temperature in the dark. Then, absorbance values
were measured in a UV device at 517 nm. BHA and were
used as positive control. The negative control is the mix or the
test sample without the positive control. The % inhibition
values were calculated using the formula below.

%Il= [ (AControl - Sample) /AControl] x 100 (1)

2.3.2. OH Radical
Assay)

The hydroxy radical scavenging activity of the mix used in
the study was investigated in the Fe?"/ascorbate/EDTA/H,0,
system by the deoxyribose method. Malondialdehyde (MDA)
is formed after the hydroxy radical attacks deoxyribose. The
resulting MDA reacts with TBA (2-thiobarbituric acid) to
form a pink colored MDA-TBA complex[13].

Respectively; 100ul ImM EDTA, 10 pl 0.1 mM FeCls,
100ul 50 mM H0,, 360 pl 2.8 mM deoxyribose, 1 mg/ml
stock solutions of oleuropein, glutathione and selenium
mix(10-100ug/ml), 330 ul 50 mM pH 7.4 phosphate buffer
and 100 pl of 0.3 mM ascorbic acid was used. The mixture
was incubated for 1 hour in the dark and in a water bath at 37
°C. After incubation, 1 ml was taken from the mixtures,
respectively; 1 ml of 10% TCA and 1 ml of 0.5% TBA
(containing 0.025% BHA in 0.025M NaOH) were added. It
was boiled in a 100 °C water bath until the pinkish color
turned yellow (approximately 5 minutes). As soon as the color
transformation was observed, it was cooled on ice. The
absorbance value was measured in UV spectroscopy at 532
nm[14-15].

There is no mix in the negative control and no positive
control. The % inhibition values were calculated using the
formula below.

% I = [ (Acontrol — Sample) / Acontrol | X 100 2

Scavenging Activity(Deoxyribose

2.4. Statistical analysis

Data are presented as mean+SD. Statistical significance of the
data was determined by Student’s test, and a value of p < 0.05
was considered as statistically significant.

3. EXPERIMENTAL RESULTS AND DISCUSSION
3.1. Biochemical analysis

3.1.1. DPPH Radical Scavenging Activity

Antioxidant substances scavenge the DPPH radical by giving
their own hydrogen to the radical. DPPH is a free and stable
radical. The effect of scavenging DPPH radical is determined
in a short time compared to other antioxidant methods.
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Therefore it is used more widely. While determining the
DPPH radical scavenging activity 5 concentrations of mix
was studied in the range of 10-100 pg/ml.

% Inhibitions [ (Acontrot — Sample) / Acontrol | X 100
was calculated with this formula

Mix showed scavenging activity between 28.08% and
91.41%.
BHA showed scavenging activity between 93.50% and
96.30% (Figure 5.).
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Figure 5. Scavenging effect of different concentrations(10, 25, 50, 75, 100
pg/ml) of mix on the DPPH radical. Each value is given as the average of 3
test results and + standard deviations (SD) (n=3)

3.1.2. OH Radical
Assay)
The OH radical scavenging activity of the mix was studied at
5 concentrations in the range of 10-100ug/ml.

% Inhibitions [ (Acontrot — Sample) / Acontrol | X 100
was calculated with this formula
BHA was used as positive control. Mix showed hydroxy
radical scavenging activity in the range of 39.68% and
99.67%. BHA showed hydroxy radical scavenging activity in
the range of 38.21% and 97.39%(Figure 6.).
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Figure 6. The hydroxy radical scavenging activity (%) of mix of different
concentrations (10, 25, 50, 75, 100 pg/ml) Each value is averaged over 3 test
results and given * standard deviations (SD) (n=3)

4. CONCLUSION.

Antioxidant defense elements produced by the body can
be damaged due to unnecessary drug use, chemical exposure
and bad eating habits. In order for our body's defense
elements to work, we need an antioxidant system. As a
support element for our damaged antioxidant system, we need
to take antioxidant supplements from the diet. It was
determined that the mixture of oleuropein, glutathione and
selenium used in the study inhibited free radicals. It was

determined that it competed with the positive control at
increasing concentrations. The mixture is intended to be used
as a daily support supplement.

The prepared mixture was used as a protective agent in
immunoglobulin G protein and lymphocyte damage in the
follow-up study. Quite efficient results have been obtained.
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