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Abstract

The research carries out the determination in Hypericum kazdaghensis types of components essential oil content for
growing season in Mount Ida (Turkey-Balikesir-Edremit) in 2012. Moreover the diurnal and ontogenetic variations
were investigated.

In this paper we determine that change in essential oils of whole plant within a day during the course of ontogenetic did
not follow the same trend in H. kazdaghensis. Essential oils in whole plant increased during flower ontogenesis and
reached their highest level at full flowering. Then it decreased at the fresh fruiting stage. The highest level at full
Sflowering 0.26% and the lowest level fresh stage is 0.02%. We obtained the six-four components from aerial parts of H.
kazdaghensis at the vegetative, full flowering and fresh stage. In addition, we determined that the oils consisted of
mainly calamene (29.4%), germacrene-D (20.1%), gurjunene-gama (14.8%), tau-muurool (9.0%); cubenol (6.0%) and
0 -cadinol (6.0%). at the vegetative stage. Finally we determined that the oils consisted calamene (16.5%), gurjunene-
gama (12.8%), germacrene-D (10.9%) and a-cadinene (7.9%) at the fresh fruiting stage.

Key words: Hypericum kazdaghensis, essential oil content, calamine, germacrene-D.

INTRODUCTION on plant tissue (Cicracelli et al., 2001).
Therefore, organ-dependence of phenolic
Hypericum L. (Hypericaceae) is a large genus ~ compounds has an important role to understand
of herbs or shrubs, which grown in temperate  the underlying sources of variation in phenolic
regions of the world (Campbell and Delfosse, contents of Hypericum species (Ayan et al.,
1984). The genus Hypericum contains 469 2007).
species that have been classified into 36 The research carries out the determination in
taxonomic sections by the most recent count  Hypericum kazdaghensis types of components
(Crockett, 2010). Hypericum species are also essential oil content for growing season in
used as  sedatives, antiseptics and  Mount Ida (Turkey-Balikesir-Edremit) in 2012.
antispasmodics in Turkish folk medicine Moreover, the diurnal and ontogenetic
(Baytop, 1999). Turkey is an important place  variations were investigated.
for Hypericum species. The Hypericum genus,
a member of the Hypericaceae family is MATERIALS AND METHODS
represented in Turkey by 96 species of which
43 are endemic (Cirak et al., 2006; Aslan,  Hypericum kazdaghensis was collected at
2012). different stages of plant development from
Morphologically, Hypericum species are  Edremit district of Balikesir province, Turkey
characterized by the presence of different kinds ~ between April and August of 2012. The soil of
of secretory tissues including light glands, dark  the trial area was sandy, pH value (6.9), organic
glands and secretary canals. These secretory matter (6.8%), sand (68%), silt (24%) and clay
structures are sites of synthesis and (8%). On the place where the trial was reflected
accumulation of biologically active substances mean temperature is 20.4 °C, mean rainfall is
and their localizations are different depending  28.1 mm and relative humidity is 60.7 % in
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2012. Collections were done three times a day
(9.00 am; 12.00 am and 16.00 pm) for each
development stages. Ontogenetic sampling
corresponded with different date for Hypericum
kazdaghensis shoots with leaves were harvested
at the vegetative stage. At the full flowering
stage, only shoots with fully opened flowers
were harvested. At the fresh fruiting stage, the
shoots which had green capsules were
harvested. The plant materials were dried at
room temperature (20°C). Dried plant materials
(50 g each Hypericum kazdaghensis) was
subjected to hydro distillation for 6 h using a
Clevenger type apparatus for determining the
oil content. The oil composition was
determined with GC-MS. GC-MS analyses
were conducted in the TUBITAK (MAM). GC-
MS conditions; helium was used as carrier gas
at a constant flow rate of 1 mL/min. IpuL of

sample was injected. The GC temperature
program was set as follows; 50°C hold for 5
min, ramp to 250°C at 5°C/min and hold for 10
min. The temperature of the MS transfer line
was set at 220°C. Using scan mode a mass
range from 50 to 650 m/z. Used column, DB-5
30 m x 0.25 mm ID x0.25 pm. The Thermo
Scientific TSQ GC-MS/MS was used in this
study.

RESULTS AND DISCUSSIONS

Results of this study reveal that Diurnal and
ontogenetic variations significantly affected
(p<0.01) essential oils. The differences
between that means were compared by
Duncan’s multiple range test (Duncan’s test).
They are shown Table 1.

Table 1. Diurnal collecting times and developmental stages of Hypericum kazdaghensis

DiurnaI.Collecting Developmental Stages
Times
Vej. Stage Full Flow. Fresh Fruit Mean
09:00 am 0.19 0.23 0.02 0.15
12:00 am 0.17 0.29 0.02 0.16
16:00 pm 0.16 0.26 0.02 0.15
Mean 0.17 0.26 0.02 0.15

Change in essential oils of whole plant within a
day during the course of ontogenetic did not
follow the same trend in Hypericum
kazdaghensis. Essential oils in whole plant
increased during flower ontogenesis and
reached their highest level at full flowering.
Then it decreased at the full flowering stage.
The highest level at full flowering 0.26% and
the lowest level fresh stage is 0.02%. The
difference among essential developmental
stages was found significant (p<0.01). Diurnal
fluctuation in essential oils of whole plant was
also observed for Hypericum kazdaghensis and
it was highest (0.29%) at 12:00 pm (Table 1).

Investigations of ontogenetic variation of
secondary metabolites have been made over
several, eg. alkaloid changes during fruit
development in Papaver somniferum (Miriom
and Pfeifer, 1959) and Conium maculatum
(Fairbairn and Challen, 1959). Also essential
oil changes during the course of ontogenesis in
Hypericum perforatum (Schwob et al., 2004),
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changes of artemisinin during phonological
cycle of Artemisia annua (Gupta et al., 2002)
and foliar monoterpenoid variation in
Umbellularia californica in seedlings, saplings
and adult tree stages. Chemical concentrations
vary considerably during the course of
ontogenesis in a medicinal plant, not only the
concentrations of plant chemicals fluctuate
through the season, but they can also be short-
lived and experience rapid turnover (Smith et
al., 1996).

This compositional trend which is characterized
by an increase of the oil complexity during the
plant development suggests that numerous
metabolic pathways were elicited in the
Hypericum triquetrifolium secondary
metabolism (Schwob et al., 2004). The major
constituents of the oil were 3-methyl nonane
(10.5-43.5%), carvacrol (0.2-7.6%),
caryophyllene (10.4-32.9%), Germacrene-D
(2.9-13.6%), o-pinene  (2.7-17.6%) and
Caryophyllene oxide (1.4-10.8%).
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Most of them have been previously reported in
the essential oil of Hypericum triquetrifolium
(Bertoli et al., 2003; Petrakis et al., 2005; Hosni
et al., 2011); H.perforatum, H.tetrapterum, H.
olympicum (Pavlovic et al., 2006); H.
kazdaghensis; H. aucherii, H perforatum and
H. montbretii (Pasa, 2013); H. richerii (Ferretti
et al., 2005) and H. hirsutum (Gudzic et al.,
2007).

For example, Petrokis et al. (2005) studied the
essential oil of Greek specimens without
specifying the phonological stage and found
that 2-methyloctane, o-pinene, n-nonane,
B-caryophyllene and 3-methylnonane; Hosni et
al.  (2011), B-caryophyllene, n-nonane,
o-pinene,  germacrene-D, n-octane and
2-methyloctane. Report from Italy showed that
the n-nonane, B-pinene, [B-caryophyllene, o-
pinene, myrcene, sabinene, germacrene-D,
Caryophyllene oxide were the major
compounds of the leaf and flowers essential
oils (Bertoli et al., 2003).

The identity, the retention index and percent
composition of the essential oils content from
Hypericum kazdaghensis. are listed Table 2.
As can be seen the studied oils were resolved
into 64 components at the vegetative, full
flowering and fresh stage respectively.

At the vegetative stage, the oils consisted
mainly of calamene (29.4%), germacrene-D
(20.1%), gurjunene-gama (14.8%), tau-muurool
(9.0%); cubenol (6.0%) and 6 -cadinol (6.0%).
At the flowering stage the oils consisted mainly
of B-copaene (18.6%), germacrene-D (16.4%),
cubenol (8.9%), 4-terpineol (6.1%) and
calamine (4.5%). At the fresh fruiting stage
flowering stage the oils consisted mainly of
calamene (16.5%), gurjunene-gama (12.8%),
germacrene-D  (10.9%), a-cadinene (7.9%),
cubenol (6.0%) and & -cadinol (7.3%).

The effects of the diurnal variation on the
essential  oils  composition  Hypericum
kazdaghensis  have not been reported
previously. Nevertheless, differences in the
essentials composition of developmental stages
have been described for the closely related
species H. perforatum (Schwab et al., 2004), H.
aucherii, H.perforatum and H. montbretii
(Pasa, 2013), Hypericum triquetrifolium (Hosni
etal., 2011).
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CONCLUSIONS

Essential oils in whole plant increased during
flower ontogenesis and reached their highest
level at full flowering. Then it decreased at the
fresh fruiting stage. The highest level at full
flowering 0.26% and the lowest level fresh
stage is 0.02%. We obtained the six-four
components from aerial parts of H.
kazdaghensis at the vegetative, full flowering
and fresh stage.

In addition, we determined that the oils
consisted of mainly calamene (29.4%),
germacrene-D  (20.1%),  gurjunene-gama
(14.8%), tau-muurool (9.0%); cubenol (6.0%)
and d-cadinol (6.0%). at the vegetative stage.
Finally, we determined that the oils consisted
calamene (16.5%), gurjunene-gama (12.8%),
germacrene-D (10.9%) and a-cadinene (7.9%)
at the fresh fruiting stage.

REFERENCES

Aslan S., 2012. Hypericum. Tirkiye Bitkileri Listesi
(Damarli  Bitkiler). Nezahat Gokyigit Botanik
Bahgesi ve Flora Arastirmalari Dernegi Yayni,
Istanbul.

Ayan A K., Yanar O., Cirak C., Bilginer M., 2007.
Morphogenetic and diurnal variation of total phenols
in some Hypericum species from Turkey during their
phonological cycles. Bangladesh J. Bot. 36 (1): 39-
46, 2007.

Baytop T., 1999. Therapy with Medicinal plants in
Turkey. Istanbul University press, Istanbul pp.66-
167.

Bertolli A., Menchini F., Mazzetti M., Spinelli G.,
Morelli 1., 2003. Volatile constituents of leaves and
flowers of Hypericum triquetrifolium Turra. Flavour
Fragrance J. 18, 91-94.

Campbell M.H., Delfosse E.S., 1984. The biology of
Australian weeds 13. Hypericum perforatum L.
J.Aust.Inst. Agr.Sci. 50, 50-63.

Ciccarelli D., Andreucci A.C., Pagni A.M., 2001.
Translucent glands and secretory canals in
Hypericum  perforatum L. (Hypericaceae):
morphological, anatomical and histochemical studies
during the course of ontogenesis. Ann. Bot. 88, 637-
644.

Cirak C., Saglam B., Ayan A.K., Kevseroglu K., 2006.
Morphogenetic and diurnal variation of hypericin in
some Hypericum species from Turkey during the
course of ontogenesis. Biochem. Syst. Ecol. 34, 1-13.

Crockett S.L., Robson N.K.B., 2010. Taxonomy and
chemotaxonomy of the genus Hypericum. Medicinal
and Aromatic Plant Science and Biotechnology.

Fairbairn J.W., Challen S.B., 1959. Alkaloids of
Hemlock (Conium maculatum L.) distribution in



relation to the development of the fruit. Biochem. 72:
556-562.

Ferretti G., Maggi F., Tirillini B., 2005. Essential oil
composition of Hypecium richeri Vil. From Italy.
Flavour Frangrance J. 20, 295-298.

Gudzic B.T., Smelcerovich A., Dordevic S., Mimica-
Dukic N., Ristic M., 2007. Essential oil composition
of Hypericum hirsutum L. Flavor Frangrance J. 22,
42-43.

Gupta S.K., Singh P., Bajpai P., Ram G., Singh D.,
Gupta M.N., Gupta D.J., Jain S.P., Khanuja S.P.,
Kumar S., 2002. Morphogenetic variation for
artemisinin and volatile oil in Artemisia annua. Ind.
Crop Prod. 16: 217-224.

Hosni K., Msaada K., Taarit M.B., Marzouk B., 2011.
Phenological variations of secondary metabolites
from Hypericum triquetrifolium Turra. Biochemical
Systematics and Ecology 39 (2011), 43-50.

Miriam R., Pfeifer S., 1994. Uber die Veranderungen im
Alkaloidhaushalt der Mohnpfanze warend einer
Vegatationsperiode Sci Pharm. 27: 34-40.

Pasa C., 2013. Kazdaglarinda yayilis gosteren bazi
Hypericum  tirlerinde ugucu yag oran1 ve

369

bilesenlerinin diurnal, ontogenetik ve morfogenetik
varyasyonunun belirlenmesi iizerine bir aragtirma.
Namik Kemal Universitesi, Fen Bilimleri Enst.,
Doktora Tezi, 2013.

Pavlovic M., Tzakou O., Petrakis P.V., Couladis M.,
2006. The essential oil of Hypericum perforatum L.,
Hypericum  tetrapterum  Fries and Hypericum
olympicum L. growing in Greece. Flavour Fragrance
J. 21, 84-87.

Petrakis P.V., Couladis M., Roussis V., 2005. A method
for detecting the biosystematics significance of the
essential oil composition: the case of five Hellenic
Hypericum L. species. Biochem. Syst. Ecol. 33, 873-
898.

Schwob L., Bessiere J.M., Masotti V., Viano J., 2004.
Changes in essential oil composition in Saint John’s
wort (Hypericum perforatum L.) aerial parts during
its phonological cycle. Biochem.Syst.Ecol, 32, 735-
745.

Smith R., Caswell D., Carriere A., Zielke B., 1996.
Variation in the ginsenoside content of American
gingseng, Panax quinquefolius L. roots. Can. J. Bot.
74:1616-1620.



