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ABSTRACT

P. zozimoides is local endemic in Nigde province, Turkey. There has been no previous examination
of the chemical composition and bioactivity of that plant extract. In this study, we studied total
phenolic content, antioxidant properties and cytotoxic effect of methanolic extracts of plant sample.
According to the Folin-Ciocalteau method, the total phenolics of the extracts were determined
spectrophometric. The antioxidant activity was conducted DPPH (1,1°-diphenyl-2-picrylhydrazyl)
radical scavenging method and free radical reducing power assay. The cytotoxic effect was studied
using MTT assay cell viability on cancer cell lines as well as on Caco-2 cell lines. The total phenolic
content of P. zozimoides extract was found 28.79+0.68 ug GAE /mg. The free radical scavenger
activities of the DPPH was 31.69%:+1.61, 85.15%+0.13, 86.96%+0.085 for 1, 5 and 10 mg/mL,
respectively. The free radical reducing power assay was 0.375+0.52, 1.587+0.71, 1.798+0.84 for 1,
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Introduction

Pastinaca is a genus that belongs to the Apiaceae
family and have nine species in Turkey. Pastus means food
in Latin. Parsnips are common name for the species of the
genus. Since ancient times they have been used in human
diet and as a traditional medicine. Five species are
endemic: Pastinaca armena Fisch. & C.A.Mey., Pastinaca
gelendostensis (Yild. & B. Selvi) Hand., Pastinaca trysia
Stapf & Wettst, Pastinaca yildizii Dirmenci and Pastinaca
zozimoides Fenzl in Tukey,. P. zozimoides is endemic to
southern parts of Turkey and distributed very small fields
of Kiziltepe hill, Nigde, Turkey. It spreads in the alpine
zone between 2500-3000 m. Structure of P. zozimoides is
biennial or perennial plant. It grows in high mountain
grasses. Characteristic structure is yellow flowers and
elliptical fruits. It also has intense odour.

Phytochemicals in plants that have complex
biochemical, physiological and pharmacological functions
have been given focus in recent years. Plants that contain
bioactive phytochemicals has potential to reduce the risk of

diabetes, cancer and oxidative damage (John and Shahidi,
2019). Many aromatic plants contain chemical compounds
which have antioxidant properties (Gongalves et al., 2017).
These effects are due to a range of phytochemicals
involving alkaloids, flavonoids, carotenoids, lignans,
terpenoids, basic phenolic compound and so forth (Aarland
et al., 2017). Reactive oxygen species (ROS) have been
concerned with occuring degenerative disorders. Several
toxic cellular processes have been associated with free
radical-induced oxidative stress, including oxidative
protein structure and DNA damage, lipid oxidation of cell
membrane, inactivation of enzymes and carcinogenic gene
anomaly (Yeldu and Ishaq, 2017). Antioxidants suppress
agents by passivating free radicals, which minimize
oxidative damage to biological structures. These are
compounds, which increase their shelf-life when added to
lipids and food-containing lipids by retarding the lipid
peroxidation process. They have also been commonly used
to prevent food destruction and play an significant role in
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the prevention of many diseases related aging in the way of
life, being clearly tied to ROS formation and lipid
peroxidation (Yeldu and Ishag, 2017). ROS production is
a natural and basic process throughout normal cell
metabolism. An inequality in production of ROS and
antioxidant defense systems results in oxidative stress. It
has been identified as having a prominent function in the
cause of many age-related and chronic disorders,
cardiovascular and neurodegenerative diseases.

Taking enough antioxidants is important to prevent
oxidative stress caused by radicals. Antioxidants ability of
vegetables and plants has been reported to come from
complete phenolics, anthocyanins and flavonoids (Earling et
al., 2019; Li et al., 2017; Vicente and Boscaiu, 2018). Plants
have many bioactive phytochemicals that has antioxidant,
anti-inflammatory, and anticancer activities. Several reports
have indicated, for example, that extracts from plants have
beneficial cancer effects relative to chemotherapy or modern
hormone therapies. (Eghbaliferiz and Iranshahi, 2016).
Therefore, many plants were evaluated to determine for
effective antioxidant and anticancer compounds, and to
illustrate mechanisms for preventing apoptosis and cancer
(Lopez de las Hazas et al., 2017).

P. zozimoides is located very small field. Very little is
understood about this plant 's constituents and biological
function. In this study, we aimed to determine the phenolic
content of P. zozimoides Fenzl. It was also assesed its
antioxidant and anticytotoxic activity by in vitro.

Material and Method

Plant Material

P. zozimoides samples were collected from plants
growing spontaneously in their natural habitats. The
material was authenticated by Dr. Ahmet SAVRAN
(expert in botany at the department of Botanic, Nigde Omer
Halisdemir University, Department of Biology, Nigde,
Turkey). Samples originating from the region of Kiziltepe
hill in Nigde. It is endemic. The plants were harvested in
the period between July and August 2019, corresponding
to their full bloom period, and dried at room temperature
(20-25°C) in the research unit of the Department of
Biotechnology (Nigde, Turkey). The dried plant samples
were ground using a mixer into fine powder and preserved,
no more than two months, in dark glass containers until
their fermentation.

Plant Extracts

P. zozimoides leaves were shade dried and powdered.
Powder sample (5g) was subjected to maceration (using
magnetic stirrer) with 70% ethanol solvent for 48 hours at
room temperature, allowed to undergo solution
completely, and then filtered using 0.22 um Whatman filter
paper. The respective filtrates were concentrated by rotary
flash evaporator separately. Finally, the concentrated
extracts were lyophilized and stored at +4°C until use.

Total Phenolic Content

Content of phenolics was calculated using folin-
ciocalteu reaction methods. For standard curve, various
gallic acid concentrations (10-50 pg/ml) were prepared. 0.1
ml of these different gallic acid concentrations were put
test tubes and added 0.5 ml of Folin-Ciocalteu solution.

After than, 20% anhydrous sodium carbonate solution was
added to 1.5 ml, and water was used to make up to 10 mi
of volume. The absorbance was measured at 760 nm, after
2 hour of incubation at 25°C. 0.1 ml extract solution (1
mg/ml concentration) is taken and treated as previously.
Absorbance of all samples was determined and equivalents
of gallic acid (GAE) were calculated by the normal curve
analysis. Results of absorbance were described as
pgGAE/mg.

DPPH Radical Scavenging Activity

Scavenging activity of free radical of plant extracts was
measured using the procedure described by Brand-
Williams et al. (1995), with some modifications. In a tube,
150 uL of 0.1 mM DPPH (2,2-diphenyl 1-picrylhydrylase)
was mixed with 100 uL sample at various concentrations
(1, 5, 10 mg/mL). After stirring for 30 minutes at room
temperature in darkness, absorbances were measured
against methanol at 517 nm. The percentage of DPPH
scavenging activity was calculated using following
formula;

AB-AS
AB

%DPPH= %100

where Ag is the absorbance of the control, and As the
absorbance of the sample (Brand-Williams et al., 1995).

Reducing Power Activity

The reducing power activity was determined by the
procedure described by Sujatha and Sekar (2019) only
minimal improvements. 0.5 mL of extract of sample, 0.5
mL of phosphate buffer (0.2 M, pH: 6.6) and 0.5 mL of
1%potassium ferricyanide were added a test tube. The
mixture was incubated for 20 min at 50°C. In order to end
the reaction, 1.5 mL of 10% trichloroacetic acid solution
was mixed after cooling. Added 0.5 mL of 0.1% ferric
chloride and estimated absorbance in 700 nm. Increased
absorbance of the mixture of reactions suggests increased
power reduction.

Cell Culture

Caco-2 cell line (ATCC HTB-37) cells were kept at
37°C in an incubator at 5 percent CO,/95 percent o2
humidified atmosphere. Cells were developed in the
updated Dulbecco Eagle medium (DMEM) containing 5
percent bovine fetal serum (FBS), 100 pg/ml streptomycin,
100 units/ml penicillin, and 2 mM L-glutamine.

Cell Viability

The MTT assay, which is based on the cleavage of a
tetrazolium salt by mitochondrial dehydrogenases in viable
cells, measured the cell viability (Hansen et al., 1989).
ATCC HTB-37 cells were seeded at 1.2 x 105 cells/mlin a
96 well plate. Cells were treated with various
concentrations of total extracts (4, 20, and 100 pg / ml)
sixteen hours after plating and 1 hour later 1 mM of H202
was added to culture. The cells were incubated at 37°C for
another 24 hours. The cells were incubated at 37°C with 20
pl of MTT stock solution (5 mg/ml) in a 200 pl medium
over the last 4 hours. Samples were then taken with acidic
isopropanol and an ELISA reader was used to measure
absorbance (Bio-Rad, USA) at 570 nm. The relative
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viability of the cells was determined by the quantity of
MTT transferred to insoluble formazan salt. The
formazan's optical density formed in the control cells was
taken as viability at 100%. Data is average percentage of
viable cells versus the controls concerned.

Results and Discussion

Total Phenolic Content

Phytochemical screening of extract shows there is
presence of flavonoids, phenolics, steroids/ saponins etc.
Since it was reported that the antioxidant activity of a plant
extract often originates from phenolic compounds
(Ghafoor et al., 2019; John and Shahidi, 2019; Lou et al.,
2016). Total phenolic content in plant extract is showed in
Table 1. Total phenolic content in methanolic extract of
plant extract as estimated by Folin-ciocalteu Reagent
method in the present study shows that plant extract show
phenolic content in gallic acid equivalent (GAE). This is
due to vary in nature of active ingredients in various
samples. Total phenolic content was observed in P.
zozimoides 28.79+0.68 ug GAE/mg. Phenolic content was
reported to show antioxidant activity (Aryal et al., 2019).
Another study of phenolic content conducted some plant
ethanolic extracts showed that phenolic content worked in
this study may be good antioxidant agent (Koley et al.,
2016). A study showed that Pastinaca genus shows
phenolic content (Jianu et al., 2020). Therefore, P.
zozimoides may be consumed as a natural source for
antioxidant phenols and be attributed health benefits.

DPPH Radical Scavenging Activity

Free radicals are considered to be a major factor in
biological destruction, and DPPH was used to determine
natural antioxidant free radical-scavenging activity. DPPH,
which is a radical itself with a violet color, transforms into
a stable compound with a yellow color when reacting with
an antioxidant and the degree of the reaction depends on
the antioxidant's hydrogen donating ability. Table 2
displays the DPPH radical plant extract scavenging activity
that is measured in percentage terms. P. zozimoides had
activity against antioxidants. Less difference with plant
sample was observed at lower concentration in DPPH
scavenging activities. But as concentration increases the
disparity in the study of scavenging events becomes more
important.

Measurement of Reducing Power

The ability to reduce the oxidation potential of oxidants
is determined by reducing the power method for
determining antioxidant activity. The sample's reducing
powers due to the capacity to donate hydrogen. Standard
ascorbic acid was used in this assay. Increased reaction
mixture absorbance indicates an increase in power
reductions. In the present analysis for the determination of
the reduction potential of different extracts as well as
normal indicates, there is an increase in absorbance with
respect to the change in concentration. In the present
analysis for the determination of plant extract power
reduction as well as normal indicates, there is an
improvement in absorbance as regards concentration
growth. Extract of P. zozimoides shows good antioxidant
action (Table 3).

Table 1. Total Phenolic Content (ug GAE /mg of extract)
P. zozimoides extract
Total phenolic content 28.7940.68

Values expressed in mean + S.D. (n=3) GAE, Gallic Acid Equivalent

Table 2. DPPH radical scavenging 1C50 values (%)
Concentration P. zozimoides extract

1 mg/mL 31.69+1.61
5 mg/mL 85.15+0.13
10 mg/mL 86.96+0.085

Table 3. Free radical reducing power assay
Concentration | P. zozimoides extract

Ascorbic acid

1 mg/mL 0.375+0.52 0.571£0.38
5 mg/mL 1.587+0.71 1.754+0.62
10 mg/mL 1.798+0.84 1.984+0.75

Values expressed in mean + S.D. (n=3).

Cytotoxic Activity

P. zozimoides extract showed antioxidant properties. It
is known that free radicals play an important role in cancer
formation (Godwin et al., 2019; Pérez-Sanchez et al., 2017,
Zhdanov et al., 2017). Therefore, it was thought that the
plant extract would have anticancer properties.
Concentrations of 1, 5 and 10 mg/mL of plant samples on
cell lines were studied. As a result, plant extracts did not
show any cytotoxic effects at any concentration.

Conclusion

Plants are important natural sources for biological
activity. In this study, the biological activity of Pastinaca
zozimoides has been assessed for the first time. In this study,
Pastinaca zozimoides showed antioxidant activity.
Incidentally this extract also showed the high phenolic
content. This plant sample has not the anticarcinogenic
effect on cell lines. The findings indicate that the plant
samples showed a connection between the overall phenolic
content and antioxidant activity. As a result, the methanolic
extracts of this plant can be used as a source of antioxidants.
However, it is not suitable to be used as an anti-carcinogenic
agent. It is thought that these results will be lead to the
subsequent works that will be done on P. zozimoides.
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