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ABSTRACT Biochemistry
Herbs are widely used in the treatment of diseases as colds, .
infections, and cancer. In this work, we evaluate Alcea calvertii, Research Article

which 1s a perennial herbaceous plant belonging to the Malvaceae

family. It spreads in Anatolia and Mediterranean region and has grtlc.le I(;Ilstory. 13.03.2021
important uses in terms of ethnobotany. In this study, it was aimed Aecelve d ) 28.10.2021
to evaluate the cytotoxic potentials and to investigate the ECephe Tase
antioxidant activities of methanol, water, chloroform, and ethyl Keywords

acetate extracts of the aerial parts of Alcea calvertii. For that, the
antioxidant activity of Alcea calvertii was determined by four
different methods [total phenolic content (TPC), ferric reducing
antioxidant power (FRAP), copper reducing antioxidant capacity
(CUPRAC) and 2,2-diphenylpicrylhydrazil (DPPH) radical
scavenging activity. The cytotoxicity potential of extracts was
assessed in the human lung cancer cell line (A549) by MTT assay. It
was observed that the highest antioxidant activity was in the
methanol extract and the antioxidant activity increased with
increasing extract concentration; The TPC values were between 62.5
- 414.6 GAE pg mL71, the FRAP values were between 115.7 - 1321.4
puM Trolox equivalent g, CUPRAC values were between 177.1 -
1321.4 pM Trolox equivalent g1, and ICso values in DPPH
determination were between 0.0089 - 3.5370 mg mL!. The extracts
caused cytotoxicity in a concentration dependent manner, the ICso
values were calculated to be between 36.8 - 62.64 ug mL1 It is
concluded that Alcea calvertii could be an important herb in
developing new drugs.

Alcea calvertii,
Antioxidant activity,
Cytotoxicity

Alcea calvertiinin Biyolojik Aktivitelerinin Incelenmesi

OZET Biyokimya

Bitkiler ve bitkisel ilaglar soguk alginligi, enfeksiyonlar ve kanser

gibi farklh hastaliklarin tedavisinde kullanilmaktadir. Alcea Aragtirma Makalesi
calvertii, Malvaceae familyasina ait ¢ok yillik otsu bir bitkidir.

Anadolu ve Akdeniz bélgesinde yayilan bu bitki etnobotanik Makale Tarihgesi
acisindan 6nemli bir yere sahiptir. Bu ¢alismada, Alcea calvertii Gelig Tarithi  :13.03.2021

bitkisinin toprakiistii kisimlarinin metanol, su, kloroform ve etil Kabul Tarihi :28.10.2021
asetat ekstrelerinin antioksidan aktiviteleri ile bu ekstrelerin

sitotoksik  potansiyellerinin  incelenmesi amaclanmigtir. Bu Anahtar Kelimeler
kapsamda, Alcea calvertirnin antioksidan aktivitesi dort farkl Alcea calvertii,

yontem [toplam fenolik icerigi (TPC), ferrik indirgeyici antioksidan Antioksidan aktivite,
giicii (FRAP), bakir indirgeyici antioksidan kapasitesi (CUPRAC) ve Sitotoksisite
2,2-difenilpikrilhidrazil (DPPH) radikal siipiirme aktivitesini] ile

tespit edilmigtir. Insan akciger kanseri hiicre hattindaki (A549)

sitotoksik potansiyeli ise MTT testi ile belirlenmistir. En yiiksek

antioksidan aktivitenin metanol ekstresinde oldugu ve artan ekstre

konsantrasyonu ile antioksidan aktivitenin arttigi gézlenmigtir; TPC

degerlerinin 62,5- 414,6 GAE pg mLl FRAP degerlerinin 115,7-



KSU Tarim ve Doga Derg 25 (5): 955-964, 2022
KSU J. Agric Nat 25 (5): 955-964, 2022

Aragtirma Makalesi
Research Article

1321,4 uM Trolox egdegeri g'l, CUPRAC degerlerinin 177,1 - 1321,4
uM Trolox esdegeri g, DPPH tespitinde ICso degerlerinin 0,0089-
3,6370 mg mL1! arasinda hesaplanmigtir. Ekstreler konsantrasyona
bagh olarak hiicre 6limiune neden olmustur ve ICso degerleri 36,8-
62,64 ng mL! arasinda bulunmusgtur. Bu sonug¢lar umut verici olup

daha kapsamli c¢alismalar ile incelenmesinin o6nemli oldugu
distintlmektedir.
Ataf Sekli: Abudayyak M, Kanbolat S, Ergene R, Batur S, Aliyazicioglu R. 2022. Alcea calvertiimin biyolojik

aktivitelerinin incelenmesi. KSU Tarim ve Doga Derg 25 (5): 955-964 https://doi.org/10.18016/

ksutarimdoga.vi.890659
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INTRODUCTION anti-inflammatory activity (Unal et al., 2008). Data

During the history of mankind, the interest in herbal
therapies has been continued in progress, where the
increases and decreases in the uses were following
each other. Recently, an increase in herbal use among
the different groups of society was observed.
According to WHO reports about 70-80% of people
prefers herbs primarily for health care. (Maiti et al.,
2011). Different factors affect the increase in herbs
production and usage, as the belief of low toxicity and
the absence of the side effects of natural products
(Verschaeve et al., 2004).

Alcea calvertil is a flowering herb of the Malveceae
family and assumed to be one of the important plants
in terms of ethnobotany in Anatolia. In Turkey, it is
commonly known as “Gulhatmi” and distributed in
Artvin, Elazig, Erzincan, Erzurum, Tunceli provinces
(Akan et al., 2015; Konczak et al., 2014; Korkmaz et
al., 2014; TUBIVES). Although, Alcea calvertii
thought to be Anatolia-endemic herb (Begen and
Yiiksel, 2018; Uzunhisarcikli and Vural, 2012) the
studies in the other countries disproved that
(Korkmaz et al., 2014; 2014b).

It was reported that some species of genus Althea or
Alcea (Malveceae) have different pharmacological
activities. Althaea rosea, one of the most studied
Alcea species, was reported to have cytotoxicity
(Abdel-Salam et al., 2018; Al-Snafi, 2013), anticancer
(Shahbipour et al., 2017), antimicrobial (Al-Snafi,
2013; Mert et al., 2010), anti-influenza (Sargin, 2021),
antioxidant (Abdel-Salam et al.,, 2018; Dar et al.,
2017; Kordali et al.,, 2020; Lee et al., 2018), anti-
hyperglycemia (Dar et al.,, 2017), hepatoprotective
effects against paracetamol induced toxicity (Hussain
et al., 2014), and curative / protective activity in rats
with urolithiasis by decreasing the calcium oxalate
deposits; which thought to be in relation with the
anti-inflammatory  and  diuretic effects  of
mucilaginous and polysaccharides in the herb
(Ahmadi et al., 2012). Antitussive, antimicrobial, and
anti-inflammatory effects were mentioned for Althaea
officinalis (Al-Snafi, 2013). Alcea pallida was reported
to have some antimicrobial activity (Ertas et al.,
2016), anti-influenza (Sargin, 2021), expectorant and
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show that Alcea apterocarpa acetone extract has a
strong radical scavenging (Ertas et al., 2016), and
similar activity was reported for Alcea hyrcana
Grossh (Zakizadeh et al., 2011). Other studies
reported anti hyperlipidemia and anti-
hypercholesterolemia of Alcea angulata root ethanolic
extracts (Fahimi et al., 2012; Fahimi et al., 2018). The
in vivo studies indicated that Alcea Aucheri show an
anxiolytic-like and sedative effects (Mombeini et al.,
2017) anticonvulsant effects (Mombeini et al., 2020).

On the other hand, the ethnobotanical studies show
that different parts of Alcea calvertii are used for its
anti-inflammatory effect especially for cold, and for
skin disorders, kidney stones, wurinary system,
pulmonary and stomach disorders. Alcea calvertii has
been used mainly by the total herb, the aerial parts
or the roots decoction (Ahmed et al., 2016; Altundag
and Ozturk, 2011; Azab, 2016; Sargin, 2021), by the
infusion of aerial parts, the total herb, the flowers
and leaves (Altundag and Ozturk, 2011; Azab, 2016;
Dalar et al., 2018; Sargin, 2021) or directly as a
powder (Dalar et al., 2018). Additionally, it was
shown that Alcea calvertii and other 9 of the Alcea
genus in the Malvaceae family were frequently used
because of their anti-urolithatic activity (Azab, 2016;
Bozyel and Mert, 2018; Dogan and Tozlaci, 2015;
Mossaddegh et al., 2012).

Previous studies prove that herbs with anti-
urolithatic effects like Bergenia ciliata
(Saxifragaceae) (Byahatti et al., 2013), Pinus elderica
(Pinaceae) (Hosseinzadeh et al., 2010) and Aerva
lanata (Amaranthaceae) (Saravanasingh et al., 2016)
also have antioxidant, anti-bacterial and anti-
inflammatory effects (Ahmed et al., 2016; Altundag
and Ozturk, 2011; Konczak et al., 2014). Based on
these data on the plant we hypothesized that Alcea
calvertii might have an antioxidant effect. To test this
hypothesis; the antioxidant activities of extracts have
been determined by total phenolic content (TPC),
ferric reducing antioxidant power (FRAP), cupric
reducing antioxidant capacity (CUPRAC), and 2,2-
diphenylpicrylhydrazyl (DPPH) radical scavenging
activity. Besides that, the cytotoxic effect of Alcea
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calvertii extracts was evaluated using MTT assays in
the human lung cancer cell line (A549).

MATERIAL and METHOD

Material

MTT (3-(4,5-dimethylthiazol-2-y1)-2,5-diphenyltetrazo
lium bromide), dimethyl sulfoxide, acetic acid,
acetonitrile, methanol, Trolox (6 hydroxy—2,5,7,8-
tetramethylchroman—2-carboxylic acid), TPTZ (2,4,6-
tripyridyl-s-triazine), trypan blue, and Folin-
Ciocalteu’s phenol reagent were purchased from
Sigma Aldrich (St. Louis, MO, USA). Fetal bovine
serum, Trypsin/ EDTA solution, antibiotic solution,

and cell culture medium were purchased from
Multicell Wisent (Quebec, Canada).

Herbal Extraction

Alcea calvertii were collected in July 2017 from the
Erzincan (Turkey) and identified by Professor Ali
Kandemir. The voucher specimens were kept in the
herbarium of Erzincan University, Faculty of Science
(Herbarium number: 10955). The aboveground parts
of Alcea calvertii were dried in the shade, powdered
in the grinder. 250 g of powder was extracted with
1000 mL methanol, water, chloroform, and ethyl
acetate with continuous stirring for 24 hours at room
temperature. The extracts filtered using Whatman
No. 1 filter paper. The water phase and the
methanolic phase were concentrated at 40°C under
reduced pressure using a rotary evaporator. Plant
extracts from the evaporator were used to prepare
solutions at a concentration of 1, 5 and 10 mg mL!
(Giiner et al., 2019).

Antioxidant Activity

DPPH -+ Radical Scavenging Activity: DPPH radical-
scavenging activity evaluation is based on the
antioxidant’s DPPH cation radical scavenging
capacity (Molyneux, 2004). Briefly, 0.75 mL of DPPH
reagent (0.1 mM in methanol) was added to 0.75 mL
of all samples and standard, vortexed vigorously, and
incubated for 40 mins at room temperature in the
darkness. The discoloration of DPPH was measured
spectrophotometrically at 517 nm. All measurements
were carried out in triplicate. The DPPH+ scavenging
percentage was calculated using the formula (1):

DPPH-
100(1)

where, AO is the absorbance of the control, and Al is
the absorbance of the sample extracts. The
exponential regression equation obtained after
plotting the DPPH scavenging percentage as a
function of concentration (mg mL1) was used to
calculate the ICso, indicating the concentration of
samples giving rise to 50% scavenging of DPPH
radicals.

scavenging percentage=((A0 — A1)/A0)x
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Total Phenolic Content (TPC): The total phenolics
amount in extracts was determined using the Folin-
Ciocalteu procedure (Maiti et al., 2011; Singleton and
Rossi, 1965). Phenolic compounds with Folin-
Ciocalteu reagent form a blue color complex in an
alkaline environment. This blue color can then be
measured using the spectrophotometer, giving the
total phenolic content. Gallic acid was used as a
standard, and the total phenolics were expressed as
ug of gallic acid equivalents (GAE) per g of sample.
For that, 0.05 mL of each sample were placed into
test tubes and mixed with 0.25 mL of 0.2 N Folin-
Ciocalteu reagent and 0.75 mL of 7.5% sodium
carbonate. Tubes were incubated for 2 h at room
temperature, then the absorbance was read at 765 nm
spectrophotometrically. The test was carried out in
triplicate.

Ferric Ion Reducing Antioxidant Power (FRAP):
Ferric ion reducing antioxidant power (FRAP) assay
is based on the measurement of the iron-reducing
capacities of the extract (Benzie and Strain, 1996;
Korkmaz et al., 2014). FRAP reagent was obtained by
combining 25 mL of 0.3 M acetate buffer at pH 3.6
with 2.5 mL of 10 mM 2,4,6-tripyridyl-S-triazine
(TPTZ) solution in 40 mM HCI and 2.5 mL of 20 mM
FeCl3.6H20. Next, 0.05 mL of the samples was mixed
with 1.5 mL of the freshly produced FRAP reagent
and incubated at room temperature for 20 min.
Absorbance was measured at 595 nm. The assay was
carried out in triplicate. Trolox (in ethanol, at
concentration 62.5 — 1000 pM) was used as standard
and treated similarly. FRAP values were expressed as
pM Trolox equivalent of g sample.

Cupric Reducing Antioxidant Capacity (CUPRAC):
Reducing Mass levels of Antioxidant Capacity
(CUPRAQC) of the extracts was investigated using the
method described previously (Apak et al., 2006;
Dogan and Tuzlaci, 2015). Briefly, 1 mL of CuCl:
solution (1.0 x10-2 M), 1 mL of neocuproine solution
(7.5 x103 M) and 1 mL of ammonium acetate buffer
solution were added to a test tube and mixed. 0.5 mL
samples or standard solutions were added and
incubated for 30 minutes at room temperature. The
absorbance was measured at 450 nm. The test was
done in triplicate. The CUPRAC values were
expressed as uM Trolox equivalent per gram of
sample.

Cytotoxic Activity (MTT Test)

Human lung cancer A549 cell line was obtained from
the American Type Culture Collection (CRL-1571TM,
ATCC, USA). The cells were cultured in DMEM/F12
medium (Hyclone) containing 1% penicillin and 10%
fetal bovine serum (FBS) at 37°C in 5% CO:z and 95%
O2 humidified cell incubator. When the growth of cell
monolayer reached 70%-80% confluence, 0.25%
trypsin was used for digestion and passage.
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The cytotoxicity of the extracts was evaluated by MTT
assay which investigates the mitochondrial activity in
the cells. The assay principle is that, in the presence
of an electron-coupling reagent, the yellow water-
soluble tetrazolium salt MTT, 3-[4,5-dimethylthiazol-
2-y1]-2,5- diphenyl-tetrazolium bromide, is reduced to
an insoluble purple formazan product by
mitochondrial succinate dehydrogenase, which
belongs to the mitochondrial respiratory chain and is
only active in the viable cells (Abudayyak et al., 2015;
Alley et al., 1988).

For that, the cells were seeded in 96-well plates at 104
cells per well and allowed to attach overnight. Cells
were treated with different concentrations (3.125,
6.25, 12.5, 25, 50 and 100 mg mL!) of herb extracts in
DMSO. At the end of the exposure period (24 hours),
25 pL of MTT solution (5 mg mL1) was added to each
well and incubated for a further 2 hours. After that,
the supernatant was carefully aspirated, and the
formazan crystals were dissolved in 100 uL. DMSO.
The optical density (OD) of the formazan product was
read at 590 nm against the reference wavelength of
670 nm using a microplate reader. In every test,
negative (untreated, culture medium) and solvent (1%
DMSO) controls were used. Independent experiments
were done in triplicate and repeated 3 times (n=9).

The inhibition concentration (IC) value was
calculated as the percentage of solvent controls
according to the formula (2), results were expressed
as 50% inhibition concentration (ICs0), the
concentration of samples that caused a 50% inhibition
of enzyme activity in the cells.

Inhibition (%) = 100 — [(corrected mean OD sample X
100)/corrected mean OD solvent control] 2)

Statistical Analysis

Statistical analyses were carried out by one-way
ANOVA Post Hoc Dunnett’s test using SPSS v.20 for
Windows (SPSS Inc., Chicago, IL). Data was
expressed as mean =+ standard deviation (SD). A two-
tailed p<0.05 was considered to indicate a statistically
significant difference  (Abudayyak et al.,, 2015;
Alpertunga et al., 2014).

RESULTS
Antioxidant Activity

Several mechanisms are often used to explain the
antioxidant potential of a substance or a complex
mixture; The main mechanisms involve the free
radical scavenging, reduction capacity, and metals
chelation as DPPH, CUPRAC, FRAP and TPC tests
were used in this study to evaluate the antioxidant
potential of herb extracts.

DPPH + Radical Scavenging Activity: DPPH radical
scavenging activity was found to be concentration-
dependent (Table 1). All the extracts were found to
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have radical scavenging activity of DPPH, the ICso
values of the extracts ranged from 0.0089 to 3.5370
mg mL1. Results show that MeOH extract of Alcea
calvertii at a concentration of 10 mg mL1 with the
lowest ICs0 value (0.0089 + 0.0003 mg mL1) exhibits
the highest antiradical activity against the DPPH free
radical, while the CHCls extract at a concentration of
1 mg mL-thas the lowest activity with an ICso value of
3.5370 = 0.0145 mg mLt. The ICso value of BHT used
as the standard compound was 0.0325 mg mIt. In
conclusion, the antioxidant effect of Alcea calvertii is
36.5 times greater than that of synthetic antioxidant
BHT (Table 1).

Total Phenolic Content (TPC): The different extracts
of Alcea calvertii gave TPC values with a total
antioxidant capacity ranging between 62.50 and
414.58 GAE pg mLl. The antioxidant capacity was
increased as the concentration of samples increased
and samples with a concentration of 10 mg mL! have
the highest antioxidant capacity. Besides that, MeOH
extract showed higher antioxidant capacity than the

other extracts, while EtAc extracts had the lowest
(Table 1).

Ferric Ion Reducing Antioxidant Power: Alcea
calvertii extracts gave FRAP values with a total
antioxidant capacity ranging between 115.71 and
1321.43 pM Trolox equivalent gl. the antioxidant
capacity was increased in a concentration-dependent
manner. Also, MeOH extract showed higher
antioxidant capacity than the other extracts and the
CHCI; extract had the lowest (Table 1).

Cupric Reducing Antioxidant Capacity: The extracts
of Alcea calvertii gave CUPRAC values with a total
antioxidant capacity ranging between 177.14 and
2102.38 uM Trolox equivalent gl. The antioxidant
capacity was increased as the concentration of
samples increased, samples with a concentration of 10
mg mL?! have the highest antioxidant capacity.
Besides that, MeOH extracts showed the highest
antioxidant capacity and the CHCls extract had the
lowest (Table 1).

Cytotoxic Activity

In the current study, different extracts of Alcea
calvertil were evaluated for their cytotoxic potentials
on A549 cell lineusing MTT assay. The tested
concentrations were established based on the
maximum permissible concentrations of the test
conditions; and the following concentrations were
used 3.125, 6.25, 12.50, 25.00 50.00 and 100.00 pg
mL1,

The ICso values were calculated to 36.82; 47.5; 62.64
and 50.47 pg mL! for MeOH, water, EtAc, and CHCIs
extracts, respectively. Results showed that MeOH
extract had the highest cytotoxic activity while EtAc
extract showed the lowest (Figure 1).
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Control cells were exposed to 1% DMSO. The
statistical evaluation was performed by one-way
ANOVA Post Hoc Dunnett’s test, compared to the

control group. The results were expressed as the
means. Error bars represent +standard deviation, (*
p< 0.05).

Table 1: The antioxidant activities of Alcea calvertii extracts
Cizelge 1: Alcea calvertii ekstrelerinin antioksidan aktiviteleri

extracts ekstreler mg mL? TPC FRAP CUPRAC DPPH
GAE ug g’ (TE uM g*) (TE uM g*) (mg mL1)
Methanol Metanol 1 82.92 + 1.47 510.00 + 3.35 355.24 + 2.37 0.2311 £ 0.0025
5 192.5+£2.25 719.52 +5.11 847.14 + 3.46 0.1022 + 0.0021
10 41458 £2.7 1321.43 + 6.4 2102.38 + 7.6 0.0089 + 0.0003
Water Su 1 64.17 + 0.92 359.05 £ 1.52 260.48 +£ 1.58 0.3366 + 0.0041
5 127.5 £ 2.02 520.48 + 3.48 603.33 £ 1.68 0.2635 £ 0.0027
10 313.33+2.4 964.76 £ 5.27 1029.05 + 5.4 0.0563 + 0.0012
ethyl Etil asetat 1 62.50 + 0.73 160.48 + 1.64 289.52 + 1.96 2.6722 £ 0.0135
acetate 5 170.83 £ 1.2 315.71 £ 2.31 361.43 +£ 2.64 1.8282 + 0.0127
extract 10 27417 £1.3 454.29 + 3.14 657.14 + 3.63 1.5779+0.0115
chloroform | Kloroform 1 78.33 £ 0.67 115.71 £ 1.20 177.14 +1.82 3.5370 + 0.0145
5 127.1+£1.39 167.14 +£ 1.63 204.29 £ 2.72 1.9159 + 0.0093
10 228.3 £ 1.47 504.29 + 3.24 310.00 £1.39 1.3909 + 0.0078
BHT BHT 0.0325 + 0.009

results were expressed as the means +standard deviation .
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Figure 1: The cytotoxic activity of Alcea calvertiiby MTT test in A549 cell line.
Sekil 1: A549 hiicre hattinda MTT testi ile Alcea calvertii 'in sitotoksik aktivitesinin degerlendirmesi.

DISCUSSION

About 70-80% of the world's population benefits from
treatment with herbal resources. Especially in
folkloric as Chinese medicine, herbs have been using
as a medicine for the treatment of many diseases
including cancer (Lau et al., 2004; Pan et al., 2010).
Furthermore, herbal medicinal products have been
using as remedies in both Eastern and Western
cultures for hundreds of years (Chan, 2003).

People are exposed to the harmful effects of reactive
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oxygen species (ROS) by many sources. While ROS
are produced by organisms that survive as a result of
normal cellular metabolism  (Halliwell and
Gutteridge, 1999), the endogenous defense system of
the human body shows weak effects against ROSs,
depending on both aging and environmental factors.
As a result, many of the components in the body are
damaged and all of this is the cause of degenerative
diseases.

Since ROS harms the organism depends on the
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amount; When their amount is low or medium level,
they do not continue to function physiologically and
harm the organism. However, when ROS levels
increase, they can create harmful effects on cell
components such as DNA, protein, and lipid (Marnett,
1999; Valko et al., 2006). Oxidative stress caused by
the shift of oxidant / antioxidant balance towards
oxidants; causing cancer, neurological disorders
(Lyras et al., 1997; Sayre et al., 2001), atherosclerosis,
hypertension, ischemia/perfusion (Dhalla et al., 2000;
Kasparova et al., 2005), diabetes and various lung
diseases as pulmonary disorders, chronic obstructive
lung disease (Asami et al., 1997). However, besides
the protective antioxidant defense systems in the
organism that neutralize these free radicals (Valioglu
et al., 1998), components such as phenolic compounds
and flavonoids found in plants are natural
antioxidant agents play an impartment role in the
defense against the free radicals. These components
are known to have antimicrobial, anti-inflammatory,
antiallergic, anti-inflammatory, anticarcinogenic,
cytotoxic activities in addition to their antioxidant
activities (Dillard and German, 2000; Prior, 2003; Rao
et al, 2007). Phenolic compounds have been
suggested to contribute by regulating carcinogen
metabolism, inhibiting DNA binding, inducing
apoptosis, and inhibiting the survival of cancer cells
(Huang and Chai, 2010; Demir et al., 2017). For this
reason, the demand for exogenous antioxidants is
gradually increasing for the body to cope with
oxidative stress (Zaporozhets et al., 2004).
Epidemiological studies indicated that plant-weighted
nutrition affects positively the human health and that
this form of nutrition makes the human body more
resistant to many diseases related to oxidative stress
(Manach et al., 2005).

In this study, TPC, FRAP, CUPRAC, DPPH methods,
which are widely used in determining antioxidant
activity, were performed (Sener et al., 2018). Results
show that the highest TPC, FRAP, CUPRAC and
DPPH values of the Alcea calvertii methanolic extract
(10 mg mL1) were found to be 414.58 = 2.71 g gallic
acid equivalent g1, 1321.43 + 6.39 puM Trolox
equivalent g1, 2102.38 + 7.56 uM Trolox equivalent g
1. and 0.0089 + 0.0003 mg mL!, respectively. The
DPPH antioxidant effect of Alcea calvertii methanolic
extract was found to be approximately 36 times
greater than the effect of BHT, a synthetic
antioxidant. Similar to this data, several studies
indicate the antioxidant activity and free radical
scavenging activity of different Alcea species. Studies
have also reported that there is a powerful association
between TPC and antioxidant activities (Giorgi et al.,
2005; Scalzo et al., 2005). In a new study by Keser et
al., (2020), the methanol, ethanol, and water extracts
of Alcea calvertii flowers were evaluated for
antiradical-antioxidant and antimicrobial and other
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activities. Their results indicate that the extracts at
500 pg mL! concentration show antioxidant activity
but lower than Trolox the standard, and the extracts
have a great antimicrobial activity against different
microorganisms (Keser et al., 2020). In a study by
Tusevski et al (2004), they found the total phenolic
content of the flowers of Alcea pallida 10.90 = 0.36 mg
GAE g! dry weight (DW), CUPRAC value 52.89 +
1.08 pmol TE g'! DW, DPPH value 56.73 + 0.68 pmol
TE g! DW (Tusevski et al., 2004). Qader and Awad
(2014) have demonstrated the aqueous extract of
Alcea kurdica has potent free radical scavenging
activity of 64% + 1.64% and ferric reduction capacity
of 2955.0 = 0.04 mmol g1, as well as having 88.0 +
0.002 mg gallic acid equivalents g-1 plant extract.
They have reported the TPC value of A. kurdica was
80 + 0.98 mg gallic acid equivalents g'! of the extract
(Qader and Awad, 2014). In similar to this study
findings, Qader et al. reported that the potent radical
scavenging effect is positively associated with the
high content of phenolic components (Qader et al.,
2011).

Alcea setosa, one of Alcea species that widely used in
the Mediterranean folk-medicine for kidney stone,
urinary tract disorders and pulmonary diseases, was
evaluated by Alhage & Elbitar (2019) and weak
antioxidant activity of was reported (Alhage and
Elbitar, 2019). Azadeh et al., (2020) evaluate the
radical scavenging activity of three Alcea species
Using DPPH assay, and they found a high scavenging
activity in A. aucheri var. aucheri (ICs0 34.06 pg mL)
(Azadeh et al., 2020). Anlas et al., (2017) reported
that the total amount of phenol content and the
DPPH radical scavenging activity of Alcea
apterocarpa (FENZL) BOISS, one of the Turkey
endemic herbs, varied according to extraction method,
and TPC ranged from undetectable to 33.28 + 2.55 mg
gallic acid g! dry weight, while the ICs0 of DPPH
radical scavenging activity test was 379.7+2.00
1820+2.15 pg mL ! (Anlas et al., 2017).

Abdel-Salam et al., (2018) isolated six flavonoids from
the flowers of Alcea rosea L. and evaluated their
antioxidant, Immune stimulant, and cytotoxicity
potential in HepG-2 hepatocarcinoma cells and
normal peripheral blood mononuclear cells (PBMC);

Their results indicated a significant immune
stimulant activity for some compounds and
significant  antioxidant  activity for  others.
Additionally, the isolated flavonoids showed

cytotoxicity against the cells with ICso arranged
between 3.82 to 374.75 pg mL! in HepG-2 cells and
58.46 to 193.49 in PBMC cells; They also reported a
high selectivity towards the cancer cells for
kaempferol-3-0-B-d-glucopyranoside the flavonoid
with the highest cytotoxicity (Abdel-Salam et al.,
2018). Yaglioglu et al., (2016) evaluated its methanol
extract against brain tumor C6 cells an human
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cervical cancer HeLa cells and the ICso values were
37.63 and 14.48 pg mL1, respectively. For the same
herb, Kalemba-Drozdz & Cierniak (2019) found that
100-folds diluted 1% flower tincture did not induce
any cytotoxicity in human peripheral blood cells after
treatment for 1& 24 h (Kalemba-Drozdz and
Cierniak, 2019; Yaglioglu et al., 2016). Mert et al.,
(2010) used the brine shrimp lethality test to evaluate
the toxicity of Alcea rosea L. extracts. They found
that LCso was 545.4 pg mL1! for ethyl acetate extract
and higher than 1000 pg mL! for methanol, ethanol
and hexane extracts (Mert et al., 2010).

The malvidin-3,5-diglucoside that isolated from Alcea
longipedicellata show a concentration-dependent
cytotoxicity after 24h exposure period in AGS-C131
cells and the ICs0 value was 140.6 pM (Karamani et
al., 2008).

Qader and Awad (2014) evaluated the aqueous
extract of Alcea kurdica Alef for the cytotoxicity
potential in human normal fibroblast Hs888Lu cell
line by Promega Cell Titer 96 AQueous Non-
Radioactive Cell Proliferation MTS assay and
reported no cytotoxicity at concentrations up to 2000
pg mL1 (Qader and Awad, 2014). Similarly, Alcea
setosa dichloromethane and methanol (1:1, v/v)
extract was reported that to have “no toxicity” in
L929sA, MCF7 and MDA-MB 231 cells lines after 24
h (Kaileh et al., 2007),

Esmaeili et al., (2016) evaluated the cytotoxicity of
Alcea calvertii (Boiss.) methanolic extract against
HepG-2, MCF-7, HT-29 and A549 cell lines at
concentrations between 3.125 to 100 pg mL7;
However, the ICso values could not be calculated at
the tested concentration (Esmaeili et al., 2016). In the
present work, the ICso value of methanolic extract
calculated to be 36.82 pg mLl. This difference could
be explained by the differences in the season of
collection, the collection area, or the used part.

Keser et al., (2020) evaluated the antiproliferative
activity of Alcea calvertii flowers methanol, ethanol,
and water extracts in MCF-7, HCT-116 and LNCaP
cell lines. The ICso values of extracts calculated to be
15.25 — 25.17 pg mL't MCF-7, 9.89 — 11.84 pg mL! in
LNCaP and 10.78 — 20.08 ng mL1! in HCT-116 cells,
where methanol extracts the potent in LNCaP cells
and water extract in the other cell lines (Keser et al.,
2020). Similarly, in the present study the methanol
extract is the most potent in A549 cells, and ICso
values calculated to be 36.82; 47.5; 62.64 and 50.47 pg
mL1! for MeOH, water, EtAc, and CHCl3 extracts,
respectively; Which confirm with the antioxidant
activity results, since methanol extract show the
highest radical scavenging activity and contains the
highest amount of TPC, and also exhibit the best
activity by FRAP and CUPRAC assay. Results show
also close antioxidant activity of ethyl acetate and
chloroform extracts which was lower than other
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extracts activity and parallel with cytotoxicity
activity.
CONCLUSION

Nowadays, the usage of herbal products was increase
dramatically. Besides the traditional uses, herbs have
been used in the development of modern drugs. Alcea
calvertii is one of commonly used herbs in Turkey and
Middle East countries for treat different diseases like
anti-urolytic. From the previous data it was noticed
that herbs with anti-urolytic activity also show
antioxidant activities; For that, in this work it was
hypothesized that Alcea calvertii has an antioxidant
activity. Additionally, as a preliminary study of
antineoplastic activity, the cytotoxic potential of Alcea
calvertii extracts was estimated by MTT assay in
human lung cancer cells. This study is the first work
that evaluates the antioxidant potential and cytotoxic
of Alcea calvertii in human lung carcinoma cells. The
present results showed that the different extracts of
Alcea calvertii have a cytotoxic activity against A549
cells and as we hypothesized, similar to the other
anti-urolytic herbs as Bergenia ciliate, Pinus elderica
and Aerva lanata, Alcea calvertii, has good
antioxidant activity. The antioxidant activity values
that obtained from this study are compatible with the
literature data. It is thought that the characteristics
of the soil on which the plant is grown, the climatic
characteristics of the region where the plant is
collected, the height differences on which the plant
grows, and the type of solvent used are different.
Therefore, the antioxidant capacity of Alcea calvertii
could be related to its phenolic content. Alcea calvertii
could be researched in order to develop new drugs.
For that, more pharmacognostic, in vivo and In vitro
studies are required to obtain active compounds of the
herb and to investigate their pharmacological effects
and to evaluate its safety.
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