E. Kog and T. Arabaci / Hacettepe J. Biol. & Chem., 2021, 49 (4), 385-390

Haceltepe Journal of Biology and Chemistry
Research Article

journal homepage: www.hjbc.hacettepe.edu.tr

Antioxidant Capacity and Essential Oil Composition of Hypericum thymopsis Boiss.
(Hypericaceae) from Turkey

Tirkiye’den Hypericum thymopsis Boiss. (Hypericaceae) tiiriiniin Antioksidan
Kapasitesi ve Ugucu Yag Bilesimi

Emine Kog! , Turan Arabaci?
Department of Pharmaceutical Botany, Institute of Health Sciences, inénii University, Malatya, Turkey.
’Department of Pharmaceutical Botany, Faculty of Pharmacy, inénii University, Malatya, Turkey.

ABSTRACT

ntioxidant capacity and essential oil composition of Hypericum thymopsis Boiss. (Hypericaceae), an endemic species,

distributed in Turkey was determined. The samples of three different populations were used for the analysis. Antioxi-
dant capacity was determined by DPPH method from the leaves and flowers. Essential oil analysis was performed from areal
parts of plant by gas chromatography (GC) and GC/mass spectrometry (MS). The major components of the essential oil were
determined as a-pinene (31.86%), spathulenol (11.16%) and limonene (4.3%) in the specimen TA3004, a-pinene (28.07%),
spathulenol (12.37%) and limonene (6.07%) in the specimen TA3014 and a-pinene (26.03%), limonene (14.83%) and spathu-
lenol (9.74%) in the specimen TA3017. According to the 50% inhibition (IC50) values (ug/mL) the highest antioxidant values
were measured in the methanolic extract of flowers.
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0z

Urkiye'de yayilis gosteren ve endemik bir tur olan Hypericum thymopsis Boiss. (Hypericaceae) turiintin antioksidan kapasi-
Ttesi ve ugucu yag bilesimi belirlendi. Analizler igin tg farkli populasyonun érnekleri kullanildi. Antioksidan kapasiteler yap-
rak ve giceklerden DPPH yontemi ile belirlendi. Ugucu yag analizi bitkinin toprak Ust kisimlarindan gaz kromatografisi (GC)
ve GC/kutle spektrometresi (MS) ile yapildi. Ugucu yagin ana bilesenleri TA3004 numaral drnekte a-pinen (%31.86), spat-
hulenol (%11.16) ve limonen (%4.3), TA3014 numarali 6rnekte a-pinen (%28.07), spathulenol (%12.37) ve limonen (%6.07),
TA3017 numarali 6rnekte a-pinen (%26.03), limonen (%14.83) ve spathulenol (%9.74) olarak belirlendi. %50 inhibisyon (IC50)
degerlerine (ug/mL) gore, en yuksek antioksidan degerler ciceklerin metanolik ekstraktinda élguldi.

Anahtar Kelimeler
DPPH, endemik, GC/MS, guttiferae.

Article History: Received: Jul 27, 2020; Revised: Feb 3, 2021; Accepted: May 4, 2021; Available Online: Jul 10, 2021.
DOI: https://doi.org/10.15671/hjbc.774575

Correspondence to: T. Arabaci, Department of Pharmaceutical Botany, Faculty of Pharmacy, inénii University, Malatya, Turkey.

E-Mail: turan.arabaci@inonu.edu.tr


https://orcid.org/0000-0003-3122-7104
https://orcid.org/0000-0003-3869-4557
https://doi.org/10.15671/hjbc.774575
http://www.hjbc.hacettepe.edu.tr

386

E. Kog and T. Arabaci / Hacettepe J. Biol. & Chem., 2021, 49 (4), 385-390

INTRODUCTION

ypericum L. is a monotypic representatives of fa-
/—/mily Hypericaceae in Turkey with the distribution
of 96 species of which 46 are endemic [1]. The genus
is characterized by the glands which are important in
classification. The translucent glands containing essen-
tial oils. The red or black glands sometimes containing
hypericin [2].

The members of the genus are utilized in traditional medi-
cine such as eczemas, burns, gastric ulcers, hemorrhoids,
incontinence, stomach-ache, wound healing, antiseptic,
antispasmodic, constipation, sedative [3-5]. The genus has
a wide range of biologically active secondary metabolites.
Naphtodianthrones (hypericin, pseudohypericin, protohy-
pericin, protopseudohypericin), phloroglucinols (hyperfo-
rin, adhyperforin), flavonoids (quercetin, quercitrin, isoqu-
ercitrin, hyperoside, astilbin, miquelianin, 13,118-biapigenin)
and phenolic acids (chlorogenic acid, 3-O-coumaroylquinic
acid) were identified from Hypericum perforatum L. [6].
The oil yield of Hypericum species are generally poor
with the ratio less than 1%, (w/w). The constituents of
the essential oils are reported as aliphatic hydrocarbons
(n-nonane and n-undecane), the monoterpenes (a- and
B-pinene), and the sesquiterpenes (B-caryophyllene and
caryophyllene oxide) in Hypericum species [7]. Significant
antioxidant activities was determined on Hypericum spe-
cies by several methods such as; DPPH radical scavenging
assay, NO scavenging, superoxide scavenging, lipid pero-
xidation, hydrogen peroxide scavenging activity, metal
chelating ability etc. The antioxidant activity related to
flavonoids and phenolic acids [8-11]. The phenolic compo-
unds, such as hypericin, pseudohypericin, hyperoside, and
quercetin in the extract of the flowers of Hypericum venus-
tum Fenzl has shown powerful reducing activity, in term of
free radicals (superoxide anion, DPPH), hydrogen peroxide
scavenging capacity and metal chelating activity [11]. The
essential oil of Hypericum gaitii Haines showed a mode-
rate antioxidant capacity when compared with butylated
hydroxytoluene (BHT) and ascorbic acid [12].

Hypericum thymopsis Boiss. (in Turkish: Darende Kantaronu)
is an endemic species with a narrow distribution in Turkey.
The species belongs to Section Drosanthe (Spach) Endl. In this
study, essential oil composition and antioxidant capacity of
Hypericum thymopsis was determined. DPPH (2,2-Diphenyl-1-
picrylhydrazyl) radical scavenging assay was used in antioxi-
dant capacity study.

MATERIALS and METHODS

Plant material and isolation of the oils

The plant materials of Hypericum thymopsis were collected
from field studies conducted in the year 2016 from three
localities. In addition, Hypericum perforatum specimens
were obtained from the Medicinal and Aromatic Plants
garden of Inéni University Faculty of Pharmacy, for the
comparison in antioxidant capacity study. The localities
including habitats and collector numbers of H. thymopsis
and H. perforatum are given (Table 1). Voucher specimens
are deposited in the herbarium of the Faculty of Pharmacy,
indnl University, Malatya, Turkey.

Essential oil analysis

Dried plant samples obtained from aerial parts were
hydrodistillated for 3 h by Clevenger-type apparatus. The
essential oil obtained from distillation were analysis with
Agilent Technologies 6890N Network system gas chroma-
tograph equipped with a FID and an Innowax column (60 m
x 0.25 mm i.d., 0.25 pum film thickness) and GC/MS analy-
ses were carried with the GC system of Agilent Technolo-
gies 6890N Network system gas chromatograph equipped
with an Agilent Technologies 5973 inert Mass Selective De-
tector (Agilent G3180B Two-Ways Splitters with Makeup
gas) in the electron impact mode (70eV) by the method
given by Arabaci et al. (2020) [13]. The library of FLAVOR?2,
NISTO5a, NISTO8 and WILEY8 were used. Relative indices
calculated by reference of linear alkanes series of C.-C, .
The essential oil compounds, the relative retention indices
(RRI) and relative percentages (%) of the essential oils are
given (Table 2).

Preparation of the extracts

The methanolic extracts are prepared from the leaves and
flowers by the method described by Arabaci et al. (2020)
with some modification [13]. The air-dried and grinded le-
aves and flowers macerating for 24 h with solvent (sample/
solvent, 1:10, w/v). The maceration was repeated 2 times
for each samples. The extracts were filtered and the sol-
vent methanol was removed by rotary evaporator. The
extracts were stored at 4 °C until use.

DPPH radical scavenging assay

DPPH (2,2-Diphenyl-1-picrylhydrazyl) radical scavenging
assay was performed according to the method described
by Brand-Williams et al. (1995) with some modification
[14]. The extracts diluted serially between 1000 and 31.25
ug/mL concentrations. 150 pL of diluted extracts and 50 uL
freshly prepared solution of DPPH were added in a 96-well
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Table 1. The localities including habitats and collector numbers of Hypericum thymopsis and H. perforatum.

Taxa

Hypericum thymopsis

H. thymopsis

H. thymopsis

H. perforatum

Specimen number Localities

Malatya: Between Malatya and Hekimhan, Cebis pass, deep soiled areas,

TA 4
300 Quercus L. shrub openings, 1050 m, 15.06.2016.
TA3014 Sivas: 3-5 km from Gurin to Gokpinar, rocky steppes, 1620 m, 15.06.2016.
TA3017 Malatya: 11 km from Darende to Gurln, rocky cliff edges, 1500 m,
15.06.2016.
EK1001 Malatya: Medical and Aromatic Plants Garden of inénii University, Faculty of

Pharmacy, 15.06.2017, (cultivar).

Table 2. Essential oil composition of Hypericum thymopsis collected from three different localities (TA3004, TA3014 and TA3017).

RRI Compound Composition%
(TA3004) (TA3014) (TA3017)

1019 a-Pinene 31.86 28.07 26.03
1041 3-Carene 0.74 1.29 0.53
1049 Camphene 1.99 2.55 1.34
1093 B-Pinene 0.89 2.14 0.93
1175 Mrycene 0.36 0.5 0.52
1234 Limonene 4.3 6.07 14.83
1333 p-Cymene 0.94 0.64 0.4
1352 Terpinolene 0.9 1.14 0.73
1391 cis-3-Hexenyl acetate 0.22 - -
1539 p,a-Dimetilstiren 0.29 0.24 -
1616 a-Cubebene - 1.37 -
1618 a-Copaene - - 0.52
1594 a- Campholenic Aldehyde 1.42 - -
1620 3-Pinanone 0.83 - -
1640 Linalol 0.87 0.72 0.39
1666 Pinocarvone 0.22 - -
1674 Fenchyl alcohol 0.58 0.69 0.28
1697 4-Terpinenol 0.33 0.32 -
1698 B-Elemene - - 0.16
1722 Aromadendrene - 0.59 -
1722 Myrtenal 1.01 - -
1736 trans-Pinocarveol 0.76 0.27 0.11
1741 Pulegone - 0.3 -
1756 trans-carveol 0.88 0.44 -
1775 Bornyl formate 3.72 4.04 -
1776 Bornyl acetate - - 2.14
1786 y-Muurolene 2.22 3.05 1.93
1793 Verbenone 0.66 - -
1797 a-Phellandren-8-ol 0.58 - -
1808 Germacrene D 0.85 3.08 1.08
1819 a-Muurolen 0.39 0.57 -
1819 B-Caryophyllene - - 0.34
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Table 2. Essential oil composition of Hypericum thymopsis collected from three different localities (TA3004, TA3014 and TA3017).

(Continued)
1828 Bicyclogermacrene 0.79 1.79 -
1850 6-Cadinene - 3.52 1.67
1860 Myrtenol 0.6 - -
1909 cis-Carveol 0.35 - -
1919 Geraniol 0.3 0.33 0.16
1930 Calamenene 0.39 2.28 1.66
2056 a-Calacorene - 0.67 -
2282 Oktanoik asit - 0.31 -
2491 Spathulenol 11.16 12.37 9.74
2560 Nonanoic acid 0.25 0.34 0.24
2592 Cyclosativene 0.31 - -
2592 a-Elemene - 0.82 -
2610 a-Cadinol 0.53 1.52 0.37
2657 Cadalene 0.26 0.38 -
2717 Decanoic acid 0.1 0.16 0.17
2740 B-lonone - 0.87 1.03
2770 Ledene 0.34
2917 Dodecanoic acid 0.44 0.54 0.67
2966 Diisobutyl phthalate - - 0.31
3023 Benzoic acid 0.36 0.27 0.21
3062 Myristic acid - 0.32 -
3107 Eugenone 0.59 - 0.48
3189 Hexadecanoic acid 0.59 1 1.07
Total identified 75.17 85.57 70.04
Monoterpene hydrocarbons 42.27 44.01 45.83
Oxygenated monoterpenes 9.49 3.23 1.11
Sesquiterpene hydrocarbons 5.55 16.75 6.84
Oxygenated Sesquiterpenes 11.69 13.89 10.11
Others 6.17 7.69 6.15

RRI: Relative Retation Index.

Table 3. DPPH radical scavenging capacities of the Hypericum thymopsis (TA3004, TA3014 and TA3017) and H. perforatum (Hp) ext-
racts. Results are mean + standard deviation of three separate analyses.

Extract (TA3004/L)  (TA3004/F)  (TA3014/L) (TA3014/F)  (TA3017/L)  (TA3017/F) (Hp/L) (Hp/F)
DPPH (IC50 120.84 67.53 148.20 77.52 84.69 76.24 142.84 50.41
ug/mt) 18,66 +1.18 16,07 +3.82 +3.23 +2.53 17,02 +2.70
References BHT GA Trolox a-Toc
DPPH (IC50 40.48 8.48 68.74 39.59
Hg/mL)

+0.81 0.33% 0.47+ +3.22

L: Leaves, F: Flowers, BTH (Butylated hydroxytoluene), GA (Gallic acid), a-Toc (a-Tocopherol).



microplate with 3 repetitions and incubated in a dark pla-
ce for 30 minutes. The absorbance was calculated at 517
nm. The IC_, values were calculated by the graphical plot
of the percent inhibition versus extract concentrations.
Butylated hydroxytoluene (BHT), Gallic acid (GA), Trolox
and a-Tocopherol were used as references.

RESULTS and DISCUSSION

Three specimens, collected from different localities
were analyzed for determined the essential oil compo-
sition of Hypericum thymopsis. The essential oil yield
was calculated as 0.20% (v/w) in the specimen TA3004
and 0.11 % (v/w) in the specimens TA3014 and TA3017.
The major components of the essential oil were deter-
mined as a-pinene (31.86%), spathulenol (11.16%) and
limonene (4.3%) in TA3004, a-pinene (28.07%), spat-
hulenol (12.37%) and limonene (6.07%) in TA3014 and
a-pinene (26.03%), limonene (14.83%) and spathulenol
(9.74%) in TA3017. There are two previous studies abo-
ut the essential oil composition of H. thymopsis. In the
study given by Ozkan et al. (2009) the major compo-
nents of the essential oil were determined as spathu-
lenol (10.8%), 6-cadinene (7.1%), germacrene D (6.1%),
y-muurolene (5.9%), 2,3,6-trimethylbenzaldehyde (5%)
and y-cadinene (4.4%) while the major components
were determined as a-pinene (44.0%), baeckeol (32.9%),
spathulenol (8.0%), limonene (7.6%) and camphene
(5.2%) in Ozkan et al. (2013) [15-16]. The major compo-
unds of essential oil of H perforatum from six localities
in southeastern France were found as monoterpenoids,
especially the a-pinene [17]. The main essential oil com-
ponents were reported as a-pinene (58%, 50%, 26%
and 24%) in the species H. cerastoides (Spach) Robson,
H. perforatum, H. montbretii Spach and H. calycinum L.,
respectively, from Turkey [18].

Antioxidant capacities of the methanolic extracts of
Hypericum thymopsis leaves and flowers were deter-
mined with DPPH radical scavenging assay (Table 3).
In addition, H. perforatum specimens were used for
comparison. The specimen which have lower value of
inhibitory concentration (IC_ ) show the higher antio-
xidant activity [19]. The methanolic extracts of flowers
are more active than the leaves in the DPPH assay. The
highest inhibitory activity was measured as 50.41 ug/
mL (IC,,) in the flowers of H. perforatum. Among the
specimens of H. thymopsis, the highest inhibitory acti-
vity was observed as 67.53 pg/mL (IC, ) in the flowers of
specimen labeled TA3004. Various positive control such
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as BHT, Gallic acid, Trolox and a-Tocopherol were used
as references for compare the activity in the assay and
the IC_ values were determined as 40.48, 8.48, 68.74
and 39.59 ug/mL respectively. When we compared the
results we have seen that H. perforatum and H. thymop-
sis specimens showed remarkable antioxidant activity.
Hypericum species have antioxidant activity due to their
phenolic content. The correlation between antioxidant
activity and total phenol content in the extracts of H.
origanifolium Willd. and H. montbretii Spach. was ob-
served by Oztirk et al. (2009) [19]. The antioxidative
potential of ethanol extracts of H. triquetrifolium Turra
and H. scabroides Robson & Poulter were found to be
highly active in the DPPH radical scavenging assay and
the IC, values in these species were determined as 39.0
and 33.8ug/mL, respectively [10]. Antioxidant activity
of the methanolic extracts of H. thymopsis was determi-
ned as 28.49 % inhibition with DPPH radical scavenging
assay in a previous study [20].

In conclusion, essential oil composition of Hypericum
thymopsis was determined and discussed with the che-
motypes and antioxidant capacity of species was obser-
ved with the DPPH radical scavenging assay.
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