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ABSTRACT

Hypericum scabrum L. plant has wide use in ethnopharmacology and is cultivated both naturally and
technologically. This study was conducted to determine chemical and functional properties and in vitro
biological activities as antimicrobial, antioxidant, anticancer composition of H. scabrum L. (Hypericaceae)
from Anatolia. This plant was collected from Elazig and Sivas province of Turkey. The ICP-OES method was
used for the investigation of the heavy metal composition and GC-MS analysis was used for the defining
of chemical components. Antimicrobial qualifications of plant extracts were investigated on 8 different
microorganisms by minimum inhibition concentration (MIC) method. Antioxidant activities were inves-
tigated by using Diagnostic kits, which provide 99% reliable results with chemical reduction reactions.
In vitro anticancer properties of the extracts were investigated on 5 different cell lines by using MTT
method. It was observed that the flower and leaf parts of Hypericum plant have a very high antioxidant
capacity and has mediocre antimicrobial activity only on 2 microorganisms. Also moderate cytotoxic ac-
tivities on some cell lines were determined. It is thought that H. scabrum plant has functional bioactive
compounds and might be an important natural antioxidant source in various sectors like cosmetics, drug

and food industries.

© 2022 Elsevier B.V. All rights reserved.

1. Introduction

For eons humans have used various plants as food sources and
also for medications and benefits from such practices are known
to be supported by many scientific studies. It has been proved that
the primary and secondary metabolites, antioxidants and mineral
compositions of the plants have a benefactory role in enhancing
the body resistance [1-8]. It is also a known fact that the great
majority of active ingredients present in drugs are obtained from
plants. Phytotherapy is again in the spotlight due to the possi-
ble adverse effects posed by synthetic drugs and to the multi-
ple beneficieries obtained from plant based medications [9] It is
therefore important to investigate biological and chemical proper-
ties of various plant extracts and provide scientific results which
would greatly support different sectors like pharmaceutics, cos-
metics, and food industry. Revealing the properties of a very rich
biodiversity we have would also be a great addition to scientific
literature.

Hypericum species have been in traditional medicine since
the antiquity. Hypericum (Guttiferae) naturally grows in temper-
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ate thickets and heatlands. Hypericum genus has almost 400 dif-
ferent specie worldwide and has 89 specie in Turkey of which 43
are endemic to Turkey [10]. Branches that have leaves, flowers and
fruits of this plant are in use in folk medicine. In Turkey, tradition-
ally Hypericum species are used for their antispazmolytic, antisep-
tic, tranquilisan, and wound binding properties [11]. Since Hyper-
icum plants are effective in today’s most prominent syndrome of
depression, the studies regarding these plants and efforts to inves-
tigate compounds from such plants are increased [12]. Due to it’s
medicative properties, Hypericum species are cultived both natu-
rally and with tissue culturing, and various researchers are known
to studied hypericine and psuedohypericine content of Hypericum
species [13,14]. It was determined that hypericin has a strong cy-
totoxic activity on different cancerous cell lines [15]. Additionally,
xanthons present in Hypericum species are known to have antiin-
flammatory, antiviral, antimicrobial, and antitumor properties [16].
H. scabrum L. is a prennial herbaceous plant that yellow fancy
flowers and red colored glands. It has a length of 40 to 50 cm and
grows naturally in rough hillsides, forest clearances, and steppes. It
has a flowering period between May and August. This plant is also
used in folk medicine for various ailments of bladder, intestines,
and heart and for rheumatism and cystitis [17]. In this way, Hy-
pericum plant is widely used in complementary medicine ethnob-
otanically. It is intended to evaluate the therapeutic nature of the
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H. scabrum plant from Anatolia with chemical methods and biolog-
ical experiments.

2. Material and methods
2.1. Collection of plant samples and extraction

H. scabrum plants were collected from Elazig and Sivas province
in Anatolia during the flowering period between June and July.
Plant specie identification was done by Assos. Prof. Dr. Ismail
Turkoglu and Assos. Prof. Dr. Mustafa Sevindik. Leaf and flower
parts of the plant separated and dried at room temperature under
shading. In ethanol extraction, plant samples were weighted and
added into 70% ethanol and macerated at room temperature with
occasional shaking (3 times for 24 h). After extraction, upper phase
of solutions were filtered on Whatman filter papers and alcohol
was vaporized at 40 °°C in a rotary evaporator device (Buchii). Ex-
tracts were saved at —20 °C until required.

2.2. GC-MS analysis

GC-MS analysis of leaf and flower parts of the plant was
conducted in Shimadzu GC-MS QP 2010 ULTRA device by using
RTX-5MS Capillary column (30 mm; 0.25 mm; 0.25um). Helium
(0.7 mL/min.) chemical was applied as carrier gas. Temperature of
column oven was adjusted to 40 °C and injection temperature was
adjusted to 250 °C. The pressure was adjusted to 100 kPa and in-
jection mode was selected as split. The split ratio was selected as
5. The injection volume was adjusted to 1.0 microliters. Oven tem-
perature program was adjusted to following: 3 min at 40 °C and
to 240 °C from 40 °C with 4 °C per min for a total of 78 min.
Interface temperature was selected as 250 °C and ion source tem-
perature was selected as 200 °C. Afterwards, dilution was done by
1/10 hexane.

2.3. Heavy metal and mineral analysis by ICP-OES method

For the microwave solubilization, 0.5 g sample was transferred
into teflon solubilization vessel and 6 mL 65% nitric acid, and 2 mL
30% hydrogen peroxide were added, then teflon bombs placed in-
side microwave oven. Microwave oven was programmed to reach
200 °C in 15 min, and stay constant at 200 °C for 15 min. Follow-
ing the combustion process, solubilized samples were poured into
flasks, then adjusted to 50 mL with sterile and ultrapure water.
Plasma of the ICP device blasted and ultrapure water was circu-
lated in the system for device balancing. All the reference solutions
were mixed as standard according to the type of elements to be
analyzed and calibration graphs were assembled. Once the calibra-
tion graphs assembled, samples were fed to the system and read-
ing conducted. Different calibration graphs in ppm and ppb res-
olutions were prepared for analysis outputs that had not fit into
calibration graph and re-reading was conducted.

2.4. Determination of antimicrobial activities

Microdilution Broth method was used in the research to eval-
uate minimum inhibition concentration (MIC) of plant extracts on
microorganisms [18]. A total of 8 microorganisms (Staphylococcus
aureus, Enterococcus faecalis, Bacillus cereus, Bacillus kochii, Pseu-
domonas aeruginosa, Escherichia coli, Bacillus thurigiensis, and Can-
dida albicans) were used for the analysis. These microorganisms
were chosen based on their high prevalence in food contami-
nants and human infections. Plant extracts were prepared homo-
geneously in 40% Dimethyl sulfoxide (DMSO) and stock solutions
were prepared. For bacteria Mueller Hinton broth and for fungi
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Saboraud Dextrose broth [19,20] were used. Microorganisms re-
producing on blood agar were collected by using sterile loop and
suspensions at McFarland 0.5 opacity were prepared. For bacteria,
5 x 10° CFU/mL and for fungi, 0.5-2.5 x 103 CFU/mL suspensions
at 50 pL were added into each well. Plaques with bacteria suspen-
sions were incubated at 37 °C, and plaques with Candida suspen-
sions were incubated at 35 °C for 16-24 h. At the end of incu-
bations, 50 pL 2 mg/mL 2,3,5-Triphenyltetrazolium chloride (TTC)
(Merck, Germany) were added into wells and incubated for 2 h
at 37 °C to reveal growths. First wells where there was no color
change were accepted as MIC values [21].

2.5. Determination of antioxidant activities

Total antioxidant level (TAS) and total oxidant substance level
(TOS) of flower and leaf extracts of H. scabrum plant were as-
sayed by using commercial Rel Assay Diagnostic kit [22]. For TAS
analyses, Trollox standard, and for TOS analyses, hydrogen perox-
ide standard were used as references. Oxidative stress index (OSI)
value which indicates the real oxidative load of the samples were
defined with the following formula and antioxidant capacity com-
parison between leaf and flower parts was determined [23].

OSI (Arbitrary Unit) = TOS value (umol H,0, equiv./L) | [TAS
value (mmol Trolox equiv./L) x10]

2.6. Cell culture and cell viability assay

In this study MCF-7 (Human breast adenocarcinoma cell), HT29
(Human colorectal adenocarcinoma cell), C6 (Glioma cell line from
rats), PC-3 (Human prostate cancer cell), and HUVEC (Human um-
bilical vein endothelial cell) lines were choosed for cytotoxicity
analyses. The cell lines were maintained in DMEM medium (In-
vitrogen) additioned with 10% FBS, 2 mM L-glutamine, 100 U/mL
penicillin, and 100 pg/mL streptomycin and kept at 37°C incuba-
tor with 5% CO, in air. To determine the effects on cell viability
of plant extracts, cells were plated onto 96-well plates (1 x 10*
cells/well). The in vitro cytotoxicity of the extract were eval-
uated in the colorimetric MTT (3-(4,5-dimethylthiazolyl-2)-2,5-
diphenyltetrazolium bromide) assay. The different concentrations
of the extracts (1, 10, 100, and 1000 ug/mL) prepared in 1% DMSO-
growth medium was added on to the cell culture in 96 well plate
during 24 h. Each experiments on every concentration were per-
formed in triplicate. After 24 h, 10 pL of 12 mM MTT (Vybrant,
Invitrogen) solution were added into wells and incubated inside a
5% CO, stove at 37 °C for 4 h. The value of absorbance of violet
color occurred at the end of 4th hour was measured at 570 nm in
an Elisa reader (Epoch, USA). At the end of the MTT testing, ICsq
values were calculated by using GraphPad software.

2.7. Statistical analyses

Graphad Prism v8 software and SPSS v.22.0 (IBM Corp., Armonk,
NY, USA) software were used for the analysis to calculate the IC50
values and demonstrate the data graphically. All data were ana-
lyzed at 95% confidence and p<0.05 was accepted as significance.

3. Results and discussion

Ethanol extracts were provided in 5.9% and 4.7% yield for leaf
and flower parts respectively. The medicinal quality of H. scabrum
plant was investigated as a whole by determining metal and chem-
ical contents, antimicrobial, antioxidant, and anticancer properties.
Chemical compositions of ethanol extracts of H. scabrum leaves ob-
tained from GC-MS analysis were given in Figs. 1 and Table 1. The
GC-MS chromatogram was redrawn using the Origin (Pro), 2021
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Fig. 1. GC-MS chromatogram of ethanolic extract of H. scabrum plant from Elazig.

Table 1

Chemical composition of ethanolic extract of H. scabrum plant from Elazig.
Peak#  RTime  Area Area% Name
1 4.000 247,210 0.04 2-Propenoic acid, methyl ester (CAS)
2 4.335 190,645 0.03 2-Propanone, 1-hydroxy- (CAS)
3 5.231 1,754,243 0.31 1,1-Diethoxypropanal
4 5.961 291,378 0.05 1,1-Diethoxy-2-butene
5 6.115 272,187 0.05 Ethoxyacetaldehyde diethylacetal
6 7.891 589,717 0.10 2-p-2-PENTADECYL-1,3-DIOXOLANE
7 9.222 17,424,779 3.04 .ALPHA.-PINENE, (-)-
8 10.858 478,158 0.08 Bicyclo[3.1.1]heptane, 6,6-dimethyl-2-methylene-, (1S)-
9 11.646 190,541 0.03 Propionoin
10 12.927 261,220 0.05 dl-Limonene
11 18.940 1,037,156 0.18 Benzoic acid
12 20.500 279,985 0.05 2-Hexanol, 2,3-dimethyl- (CAS)
13 29.181 176,615 0.03 Naphthalene, 1,2,4a,5,6,8a-hexahydro-4,7-dimethyl-1-(1-methylethyl)-
14 30.386 213,743 0.04 .alpha.-Muurolene
15 32418 196,536 0.03 Spathulenol
16 33.714 563,195 0.10 Citronellol epoxide (R or S)
17 37.588 7,919,160 1.38 Tetradecanoic acid
18 38.060 4,628,388 0.81 Tetradecanoic acid
19 38.610 515,238 0.09
20 39.273 4,087,051 0.71 Pentadecanoic acid (CAS)
21 39.810 491,403 0.09 Phytone
22 40.346 4,482,559 0.78 Pentadecanoic acid
23 40.860 1,196,245 0.21 2-Decanone
24 41320 1,123,784 0.20
25 41.819 710,285 0.12 Hexadecanoic acid, methyl ester
26 42.540 19,092,464 3.33 Cis-9-Hexadecenoic acid
27 43.154 90,600,851 15.80 Palmitic acid
28 43.704 35,746,587 6.23 9-Octadecenoic acid (Z)- (CAS)
29 44395 14,446,491 2.52 Oleic Acid
30 44883 8,175,801 143 9-Hexadecenoic acid
31 45.397 3,467,993 0.60 Heptadecanoic acid (CAS)
32 45.560 4,996,694 0.87 Octadecanoic acid, 2-propenyl ester
33 45962 2,426,068 0.42 Decanoic acid, 1-[[[(2-aminoethoxy)hydroxyphosphinylJoxy]methyl]—1,2- ethanediy
34 46.136 2,538,147 0.44 11-Octadecenoic acid, methyl ester
35 46.460 237,074 0.04
36 46.762 654,582 0.11 Methyl stearate
37 47.507 148,606,331 25.92 Cis-Vaccenic acid
38 47904 68,679,411 11.98 Octadecanoic acid
39 48.585 37,945,863 6.62 Glutaric acid, di(3-(2-methoxyethyl)nonyl) ester
40 49210 10,462,238 1.82 9-Octadecenal, (Z)-
41 49.385 6,439,565 1.12
42 49.635 14,316,702 2.50 Decanoic acid, 1-[[[(2-aminoethoxy)hydroxyphosphinyl]oxy|methyl]—1,2-ethanediy
43 50.206 16,945,457 2.96 (E)—13-Docosenoic acid
44 50.632 10,222,732 1.78 Hexadecanoic acid, 1-(hydroxymethyl)—1,2-ethanediyl ester
45 50.832 4,309,674 0.75
46 51.138 4,435,881 0.77
47 51.786 7,349,197 1.28 9-Octadecenoic acid, 1,2,3-propanetriyl ester, (E,E,E)-
48 51.960 2,015,604 0.35 Isobutyl propane-1,3-diyl dicarbonate
49 52.150 8,260,657 1.44 9-Octadecenamide, (Z)- (CAS)
50 52.785 1,634,826 0.29 Cis, 6-Octadecenoic acid, trimethylsilyl ester

573,328,311 100.00
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Table 2
Antimicrobial activities of ethanolic extract of H. scabrum plant (mg/mL).
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MIC values (mg/mL)

Extracts

Locality E.coli S.aureus Paeruginosa B. thurigiensis  B.cereus B. kochii E.faecalis C.albicans
Flower Sivas 0.3 2.6 1.7 >5.8 1.7 >5.8 >5.8 2.7
extracts Elaz1g 0.5 1.3 13 >5.4 1.3 >54 >54 >54
Leaf extracts Sivas 0.5 0.5 3.7 >7.5 1.8 >5.8 >7.5 1.8

Elaz1g 0.3 0.3 2.6 >5.4 2.6 >54 >54 2.6

program for better quality (Fig. 1) [24]. It was seen that 50 dif-
ferent compounds are present in leaf extracts. Highest amounts
among these compounds were determined as cis-vaccenic acid
(25.92%), palmitic acid (15.80%), and octa-decanoic acid (11.98%).
Other than these, effective substances such as alpha-pinene, propi-
onin, oleic acid were also observed (Fig. 1; Table 1). Essential oil
and fatty acid contents of H. scabrum plant were investigated in
literature by GC-MS analysis and the essential oil composition was
found to be having 28 to 80 different substances. In many different
studies maden in different countries, the major component of es-
sential oil content of H. scabrum plant was found as Alpha-Pinene
(12.52 to 49.96%) [25]. It is also within acceptable range that the
same plant would provide different chemical composition in GC-
MS analysis in different studies due to the geographical differences
and the polarity of extraction solvent [26]. It is therefore neces-
sary to conduct comparative content analysis of plant extracts in
terms of biological activities of extracts and extract or essential oil
components.

Antimicrobial activities of leaf and flower extracts of H. scabrum
samples were given in Table 2. Antimicrobial activities of stud-
ied samples were accepted as strong if equal to or less than
0.1 mg/mL, as mediocre if 0.1<MIC<0.625 mg/mL, and as mild
if MIC higher than 0.625 mg/mL [27,28]. Both leaf and flower
extracts of the plant were shown mediocre antimicrobial activ-
ity on E. coli (MIC values 0.3 and 0.5 mg/mL, respectively). Leaf
extracts of the plant were shown mediocre antimicrobial activ-
ity on S. aureus (MIC value 0.5 mg/mL). Overall, neither leaf nor
flower extracts of the plant have a significant antimicrobial ac-
tivity on studied microorganisms. Antimicrobial activities of es-
sential oils obtained from H. scabrum plant were investigated in
different localizations by various researchers. Since the localiza-
tions where H. scabrum samples collected differ in their altitude,
humidity, precipitation, temperature and similar climatic factors,
both the essential oil components and antimicrobial activities also
change. In a previous study on essential oils of H. scabrum plant,
a wide antimicrobial spectrum was observed and higher activity
compared to standard antibiotics against B. cereus, E. coli, S. aureus,
and P. aeruginosa was determined [29]. Conversely, some studies
were determined no significant effect of H. scabrum plant extracts
on bacteria and fungi [30]. In another study conducted in 2008,
ethanol, methanol extracts of H. scabrum species were used have
shown to be effective on Gram positive bacteria [31]. In a study
in Pakistan it was found that the methanolic extract and essen-
tial oils of the H. scabrum plant exhibited strong antimicrobial ac-
tivity but no antimicrobial activity found in ethanol, water, ace-
tone extracts [32]. In our study, ethanol extracts of H. scabrum
plant were provided generally no favorable antimicrobial activ-
ity on studied microorganisms (MIC value > 0.625 mg/mL). Only
mediocre antimicrobial activity was observed on E. coli and S. au-
reus. Precise antimicrobial potency of the plant might be revealed
in further studies by challenging microorganisms that are more
diverse.

Antioxidant potency of plants are resulting from their capabil-
ities of eliminating or transforming free radicals. It can be pos-
tulated that higher the antioxidant capacity of a plant, so higher
the therapeutic potential of the plant [8,21,33]. It was determined

Table 3
TAS, TOS and OSI values of H. scabrum plant extracts.

TAS (mmol/L) TOS (umol/L) OsI

H. scabrum Sivas 16.2 + 0.6 83 +1.0 0.05+0.2
flower extract Elazig 16.6 + 0.5 9.0 +£2.0 0.04+0.1
H. scabrum Sivas 171+ 14 7.5+ 09 0.04+0.2
leaf extract Elaz1g 17.3 £ 0.5 8.2 +£ 0.5 0.0540.1

in the study that both all extracts of each parts of the plant
have a potent antioxidant capacity and antioxidant activities of
leaf and flower extracts are similar to each other (Table 3). In ad-
dition, oxidative stress index (OSI) which is important in evalua-
tion of antioxidant to oxidant ratio of H. scabrum plant extracts
was observed to be very low. In many studies on different plant
species, TAS value of Mentha sp. was observed 3.628 mmol/L, TOS
value was 4.046 pumol/L [34]. TAS value of Salvia multicaulis was
obtained 6.434 mmol/L, TOS value was 22.441 umol/L [35]. TAS
value of Rhus coriaria var. zebaria was defined 7.342 mmol/L, TOS
value was 5170 pumol/L [36]. TAS value of Allium calocephalum
was demonstrated 5.853 mmol/L, TOS value was 16.288 pmol/L
[37]. TAS values of Thermopsis turcica, Brassica rapa and Calen-
dula officinalis have been presented as 2.06 mmol/L, 1.25 mmol/L
and 5.55 mmol/L, respectively [38-40]. Also TAS values of Rumex
crispus, Gundellia tournefortii, Glaucium grandiflorum have been re-
ported as 7.313 mmol/L, 6.831 mmol/L, 0,475 mmol/L, respectively
[21,33]. Compared to these studies, TAS values of H. scabrum was
found higher than all these plants. TOS values of H. scabrum was
found also higher than these plants. Furthermore, OSI values of H.
scabrum was found lower than all these plants. This difference in
TAS, TOS and OSI values is due to the potential to provide endoge-
nous antioxidants of plants. There are different studies in literature
for assessment of antioxidant activities of Hypericum plants by dif-
ferent methods, and according to these studies antioxidant activi-
ties of plant extracts from Hypericum species are known to be very
high [41]. Our study also supports the literature. In our study, de-
termination of TAS, TOS, and OSI values of H. scabrum by using Di-
agnostic kit, which provides 99% reliable results, was conducted for
the first time [21]. H. scabrum plant can be stated as a good source
for antioxidants since its extracts have a high antioxidant capacity
and low oxidative stress index. Therefore, it can be used in further
studies where clearing up of ailments caused by free radicals will
be studied.

Cytotoxic activities of both flower and leaf extracts of H.
scabrum plant on 5 different cell lines in several concentrations
(1-10 to 100-1000 pg/mL) after 24 h of incubation were exam-
ined. IC5q values of extracts, which indicates the extract effects
on different cell lines were given in Table 4. It was determined
that ICsq values of extracts were generally particularly higher than
100 pg/mL dosage. Consequently, it is obvious that extracts have no
significant cytotoxic effect on cell lines (Table 4 and Fig. 2). Again,
leaf extracts showed no cytotoxic effect on HUVEC, MCF-7, and
HT29 lines but provided slight cytotoxicity on PC-3 and C6 lines
(Fig. 2). Advanced anticancer analyses were not conducted since
ICsq values of extracts on cell lines were higher than 100 pg/mL
threshold. However, by using ICsq values, it is possible to compare



S.D. Dastan

Journal of Molecular Structure 1275 (2023) 134561

Table 4
ICsp levels in different cell lines of H. scabrum plant crude extracts (ug/mL).
HUVEC MCF-7 PC-3 Cc6 HT29
Flower extract Sivas 4054 + 2.3 215.6 + 2.1 296.1 + 2.6 179.0 + 34 365.8 + 4.4
Elazig 3587 £ 3.2 3744 + 4.5 361.8 + 4.0 218.9 + 4.2 340.6 + 4.9
Sivas 496.6 + 4.4 318.7 £ 4.0 2014 + 2.8 205.9 + 4.0 419.8 + 5.7
Leaf extract Elazig 4254 + 4.6 3339 + 39 2794 + 4.7 2174 +£ 39 402.6 + 6.0
150 150 150 )
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Fig. 2. Cell viability of plant extracts in different cells.
Table 5
The selectivity index (SI) of plant extracts at 24 h treatment.
Selectivity index HUVEC/PC-3 HUVEC/MCEF-7 HUVEC/HT29 HUVEC/C6
Flower Extract Sivas 1.37 1.88 1.11 2.27
Elaz1g 0.99 0.96 1.05 1.64
Leaf extract Sivas 2.47 1.56 1.18 241
Elaz1g 1.52 1.27 1.06 1.96

plant extracts on 5 cell lines to determine to provide which cell
lines are more affected by using Selectivity Index (SI). The selectiv-
ity index (SI) of plant extracts were evaluated by obtaining the ra-
tio of IC5q in the healty cell line/IC50 in the cancer line [42]. The SI
value of flower extracts of plant were not higher than the leaf ex-
tracts in almost all cell lines. These results suggest that flower ex-
tracts are more cytotoxic against the almost all cancer cell lines in
this study (Table 5). According to the literature, essential oil com-
ponents of Hypericum species have been reported to exhibit anti-
tumoral activity. Researchers found that the methanolic and water
extracts of the root parts of the H. scabrum plant have cytotoxic
activity on some cell lines such as A549, 1929 [43]. In our study,

the cytotoxic effects of crude ethanolic extracts collected from the
aerial parts of the H. scabrum plant on the cell lines we tried were
not detected. Since HUVEC cell line is composed of healthy epithe-
lial cells, the observation of extracts not damaging the healthy cells
is a promising result. Overall, it is expected in drug developments
from natural crude extracts to not damage healthy cells while be-
ing cytotoxic to cancerous cells. However, such an observation is
possible with using raw extracts where purification of components
is not performed. Since plants have hundreds of compounds and
only if one of these has a real anticancer activity, it would be dif-
ficult to obtain reliable activity values of such compounds in raw
extracts.
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Table 6

Some Mineral contents of H. scabrum plant extracts from Elazig.
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ICP-OES Hypericum scabrum Leaf Extract Hypericum scabrum Flower Extract
results Elements - -
Mean+SD Min.-Max. Mean=+SD Min.-Max.
Co 3.2 +01 0.317 - 120.0 41 +0.1 0.317 - 120.0
Parts Cu 69.1 + 0.3 0.639 - 120.0 1159 + 1.1 0.639 - 120.0
Per cd 33 +0.1 0.063 - 90.0 2.6 £ 0.1 0.561 - 90.0
Billion Pb 10.9 + 0.1 0.377 - 120.0 9.1+04 0.870 - 120.0
(ppb) Ni 173 £ 0.2 0.171 - 120.0 15.7 £ 0.3 0.696 - 120.0
Cr 7.6 £0.2 0.311 - 120.0 8.6 £ 0.1 0.251 - 120.0
Mn 240.5 + 0.8 0.203 - 120.0 206.4 £ 0.5 0.295 - 120.0
Se 339 +03 1.821 - 120.0 320 £ 1.1 2.907 - 120.0
Zn 1188 £ 0.3 0.384 - 120.0 1199 £ 1.0 0.793 - 120.0
As 248 £ 04 1.509 - 120.0 236 £0.8 2.025 - 120.0
Ba 77.8 £ 0.5 0.483 - 120.0 27.2 £ 0.1 0.752 - 120.0
Na 0.3 + 0.01 0.003 - 12.0 0.3 + 0.01 0.003 - 12.0
Parts Ca 324 + 0.01 0.002 - 12.0 32.5 £ 0.02 0.002 - 12.0
Per Al 2.9 + 0.01 0.001 - 6.0 3.1 +£ 0.01 0.001 - 6.0
Million Fe 2.1 £ 0.01 0.001 - 12.0 2.2 +£ 0.01 0.001 - 12.0
(ppm) P 18.0 + 0.03 0.007 - 12.0 28.5 + 0.08 0.007 - 12.0
Mg 39.2 + 0.09 0.008 - 12.0 29.5 £ 0.05 0.008 - 12.0
B 0.5 + 0.01 0.007 - 12.0 0.3 + 0.01 0.007 - 12.0
Si 6.8 + 0.03 0.035 - 12.0 5.9 + 0.03 0.035 - 12.0
Mineral contents of raw extracts of both leaf and flower parts Acknowledgements

of the plant were observed by using Inductive Coupled Plasma Op-
tical Emission Spectrophotometry (ICP-OES). In Table 6, concentra-
tions of toxic minerals (Cd, Pb, Cr, Ba, As, Al, and Ni), micro min-
erals (Cu, Fe, Mn, B, Co, Se, and Zn), and macro minerals (Ca, P,
Na, Si, and Mg) in plant extracts were given. Overall, amounts of
minerals in leaf and flower parts were determined to be similar to
each other. It was known that the vegetation diminishes by closing
to the roadsides. Also, it was reported that heavy metal concentra-
tions of plants and soil increase by being in residential and indus-
trial regions [44]. It was also reported that different elements ac-
cumulate in varying amounts in different parts of plants [45]. Tol-
erable limits of heavy metals with high concentrations are differing
in plant species. According to Allen (1989), concentrations in plants
for Mn are 50-500 pg/g, Ni are 0.5-5 pg/g, Cr are 0.05-0.5 pg/g, Cu
are 2.5-25 pg/g, Cd are 0.01-0.3 pg/g, Pb are 30-3000 pg/g, Zn are
10-100 pg/g [46]. Obtained element results in our study were close
to these values.

4. Conclusion

H. scabrum has a very high potency in antioxidant capacity and
shows mediocare antimicrobial activity on some bacteria. But it
has no significant cytotoxicity on investigated cell lines. Neverthe-
less, this research, in which we try to reveal the bioactive pharma-
cological properties of the H. scabrum plant, will contribute to the
available literature. Consequently, our study would be beneficial for
the selection and designing of model molecules and for pharma-
cognosy projects. Since pharmacology studies on H. scabrum plant
are not enough at present, further studies in industrial, agricul-
tural, and pharmaceutical prospects are recommended to reveal
exact medicinal potency of the plant.
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