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ABSTRACT
Medicinal plants are important natural materials used in the treatment of many diseases. In this
study, total antioxidant status (TAS), total oxidant status (TOS) and oxidative stress index (OSI) of
endemic Salvia absconditiflora Greuter & Burdet were determined. Plant samples were collected
from Nigde and Erzincan (Turkey) provinces. Ethanol (EtOH) extracts of plant samples were
extracted. TAS, TOS and OSI values were determined using Rel Assay Diagnostics kits. As a result
of the studies, it has been determined that the samples of the plant collected from Nigde have higher
TAS, TOS and OSI values. As a result, it has been determined that S. absconditiflora can be used
as a potential antioxidant source due to high TAS values.
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Introduction
Nature offers people many natural products of unique
beauty. The demand for medicinal plants is increasing day
by day. Plants from past to present have been used by
people as fuel, clothing, shelter, food, and medicine.
Different communities of the world such as China, Greek,
Egypt, India, and Turk used plants for medicinal purposes
and accessed very important information on this subject
(Mohammed et al., 2018; Wang et al., 2018; Dent and
Matoba, 2020). The use of medicinal plants in the
treatment of diseases extends to the beginning of human
life. In the early days, people used plants in the treatment
of diseases by trial and error and observing animals. There
are plant species specific to habitats in different parts of the
world. These plant types are used locally in disease
treatment (Chen et al., 2016; Karimi et al., 2017; Tasneem
et al., 2019). Medicinal plants are referred to as plants that
contain compounds that have drug effects. Many plant
species have medicinal properties thanks to the bioactive

compounds they produce. Different parts of medicinal
plants such as roots, stems, leaves, flowers, fruits, or seeds
contain drug-effective compounds at different levels. In
this context, it is very important to determine the medicinal
potential of plants (Shakya, 2016; Jamshidi-Kia et al.,
2018; Roy et al., 2018).
The Salvia genus, which belongs to Lamiaceae family,
is an annual, biennial, or perennial with about 900 species,
that spreads as cosmopolitan in many parts of the world,
and includes plants in herbaceous or bushy forms. Salvia
absconditiflora Greuter & Burdet is an endemic species. It
spreads in rocky soils at altitudes between 700-2500 m.
Flowering can be seen from May to August. It generally
spreads on rocky limestone slopes, dry steppe, fallow
fields, roadsides (Davis et al., 1982; Koysu et al., 2019). In
our study, antioxidant potentials of S. absconditiflora
collected from Nigde and Erzincan (Turkey) provinces
were determined.
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Materials and Methods
Samples of S. absconditiflora were collected from
Nigde and Erzincan (Turkey) provinces. The plant was
identified using Flora of Turkey, volume 7 (Davis et al.,
1982). After identification, the aerial parts of the plant were
dried in a shady and ventilated environment. 30 gr of dry
samples were weighed and extracted with EtOH at 50 0C
for approximately 6 hours (Gerhardt EV 14). The extracts
obtained are concentrated with a rotary evaporator
(Heidolph Laborota 4000 Rotary Evaporator).
Antioxidant, Oxidant and Oxidative Stress Index Tests
The antioxidant and oxidant status of EtOH extracts of
S. absconditiflora were determined using Rel Assay TAS
and TOS kits. Trolox (TAS) and hydrogen peroxide (TOS)
were used as calibrators (Erel, 2004; Erel, 2005). OSI
(Arbitrary Unit = AU) value was determined according to
the following formula (Erel, 2005).
OSI (AU)=

TOS, µmol H2O2 equiv./L
×100
TAS, mmol Trolox equiv./L

Results and Discussion
Antioxidant compounds are compounds that serve to
suppress oxidant compounds. Living organisms produce
reactive oxygen species as a result of environmental effects
and metabolic activities. ROS produced at high levels can
become harmful in living organisms. Antioxidant
compounds suppress the negative effects of ROS. In cases
where antioxidant compounds are insufficient, oxidative
stress occurs. As a result of oxidative stress, Parkinson's,
Alzheimer's, cancer, or cardiological disorders occur in
humans. Supplementary antioxidants can be used to reduce
the effects of oxidative stress (Eberhardt et al., 2000; Zhuo
et al., 2011; Sevindik, 2020). In this context, it is very
important to determine the potential of plants as a
supplement antioxidant source. In this study, antioxidant,
and oxidant potentials of S. absconditiflora collected from
different regions were determined. In addition, the
oxidative stress index, which indicates how much oxidant
compounds are suppressed with antioxidant compounds,
has been determined. The findings obtained are shown in
table 1.
Table 1. TAS, TOS and OSI values of S. absconditiflora
Locality
TAS
TOS
OSI
Nigde
7.350±0.180 8.501±0.267 0.116±0.004
Erzincan 6.979±0.100 5.681±0.203 0.081±0.003
Values are presented as mean±SD; Experiments were made in 5 parallels

TAS, TOS and OSI values of S. absconditiflora have
not been previously determined in the literature. In our
study, samples of S. absconditiflora collected from Nigde
and Erzincan provinces were used as materials. As a result
of the study, it was determined that TAS, TOS, and OSI
values of samples collected from Nigde had higher than the
samples collected from Erzincan. This difference between
TAS values is thought to vary due to the potential amount
of antioxidant compounds produced by the plant and
environmental factors. Plants produce antioxidant effective
secondary metabolites with different effects such as

environmental factors. Herbal secondary metabolites may
have considerable medical potential, even if they do not
have nutritional properties (Dai and Mumper, 2010;
Bouarab Chibane et al., 2019). In our study, it was
determined that the samples of S. absconditiflora grown in
Nigde have higher antioxidant potential than the samples
grown in Erzincan. In addition, oxidant compounds
produced with environmental effects in the plant were
found to be higher in the samples grown in Nigde.
Accordingly, it is seen that the plant samples collected
from Nigde suppress oxidant compounds less than the
samples collected from Erzincan. In TAS, TOS, and OSI
studies conducted on plant species, TAS value of Salvia
multicaulis was reported as 6.434, TOS value was 22.441,
and OSI value was 0.349 (Pehlivan and Sevindik, 2018).
TAS value of Mentha longifolia subsp. longifolia was
reported as 3.628, TOS value was 4.046, and OSI value
was 0.112 (Sevindik et al., 2017). TAS value of Calendula
officinalis was reported as 5.55 (Verma et al., 2016). The
TAS value of Thymbra spicata was reported as 8.399, TOS
value was 6.530, and OSI value was 0.078 (Mohammed et
al., 2020). TAS value of Gundelia tournefortii was
reported as 6.831, TOS value was 3.712, and OSI value
was 0.054 (Saraç et al., 2019). TAS value of Rumex crispus
was reported as 6.758, TOS value was 5.802, and OSI
value was 0.086 (Durna Dastan et al., 2019). Compared to
these studies, TAS values of S. absconditiflora both Nigde
and Erzincan were higher than S. multicaulis, M. longifolia
subsp. longifolia, C. officinalis, G. tournefortii, and R.
crispus and lower than T. spicata. Compared to these
studies, TAS values of S. absconditiflora both Nigde and
Erzincan samples were determined by S. multicaulis, M.
longifolia subsp. longifolia was higher than C. officinalis,
G. tournefortii, and R. crispus, and lower than T. spicata.
It is thought that this difference is due to the potential of
plants to produce compounds with antioxidant properties.
In this context, it has been determined that S.
absconditiflora has significant antioxidant potential.
When TOS values were compared, it was determined
that sample of S. absconditiflora collected from Nigde had
lower values than S. multicaulis and higher than M.
longifolia subsp. longifolia, T. spicata, G. tournefortii, and
R. crispus. TOS value of sample collected from Erzincan
was found to have lower than S. multicaulis, T. spicata, and
R. crispus, and higher than M. longifolia subsp. longifolia
and G. tournefortii. TOS values show all of the oxidant
compounds produced by the plant with environmental
effects (Mohammed et al., 2019). In this context, the
variability of the habitat where S. absconditiflora grows
also changes the levels of oxidant compounds. In addition,
this difference in TOS values occurring between different
plant species is thought to change due to the difference of
plant species and the biotic-abiotic factors of the
environment in which they grow.
The OSI value shows how much the antioxidant
compounds in the plant suppress with oxidant compounds.
As the OSI value increases, antioxidant system of the plant
appears to work less (Mohammed et al., 2019). In our
study, it is seen that samples of S. absconditiflora collected
from Nigde suppress oxidant compounds better than S.
multicaulis. The samples collected from Erzincan seem to
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suppress oxidant compounds better than S. multicaulis, M.
longifolia subsp. longifolia, and R. crispus. As a result, it
is seen that the antioxidant defense system of S.
absconditiflora is sufficient in suppressing oxidant
compounds.
Conclusion
In our study, antioxidant potential of S. absconditiflora
was determined. As a result of the study, it was seen that
antioxidant and oxidant values of the samples collected
from different regions of the plant changed. In addition, it
has been determined that S. absconditiflora has high
antioxidant potential and can be used as a natural
antioxidant source.
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