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Abstract: In this paper the authors investigating the possible effect of harvesting time on essential oils composition at
Thymus pannonicus L., knowing that the harvesting date, time of day and weather conditions is very important for the
quality and quantity of essential oils. Thymus pannonicus L. is a perennial herbaceous plant, distributed in central and
eastern Europe. In Romania these plant is spread all over the country, including two subspecies pannonicus and auctus.
The vegetal material was collected in 2 different phenophases (vegetative and anthesis), during 2 consecutive years. The
chemical composition of the essential oil was established by GC-MS analysis with the help of a gas-chromatograph
Agilent Technologies coupled to a mass detector. The main chemical components of essential oils are germacrene D
(between 8.05% and 17.31%), nerolidol (between 7.74% and 18.49%), farnesol (between 12.95% and 14.77%) and a-
terpinyl acetate (between 6.56% and 9.58%). Major differences were registered at the taxa collected in 2013 in anthesis
stage, where the main components were carvacrol (42.32%) and thymol (13.98%).

INTRODUCTION

As part of the Lamiaceae family, comprising over 220 genera, Thymus is one of the most important genera, due to
the number of species (about 350), species that vary greatly from taxonomic and biochemical point of view (Morales,
2002). The species of Thymus genus have been used for more than 2000 years as medicinal plants and many of them are
still being used today (Rasooli and Mirmostafa, 2002; Tzakou and Constantinidis, 2005; Zarzuelo and Crespo, 2002).
Their essential oils are utilized as flavour ingredients in a wide variety of food, beverage and confectionery products, as
well as in perfumery for the scenting of soaps and lotions (De Martino et al., 2009). Because of their antiseptic,
antispasmodic and antimicrobial properties, the essential oils of Thymus species are also used for medicinal purposes
(Cosentino et al., 1999; El-Hela, 2007; Jirovetz et al., 2007; Maksimovi¢ et al., 2008; Safaei-Ghomi et al., 2009).

Thymus pannonicus L. is a perennial herbaceous plant, distributed in central and eastern Europe. It grows over
open dry meadows, grasslands and rocks (Jalas, 1972). In Romania these plant is spread all over the country, including
two subspecies pannonicus and auctus (Oprea, 2005). This species presents vigorous branched stems, covered with hairs
with the same length of the axis diameter. The leaves are elliptic or prolonged, 6-12 mm in long and 3-5 mm wide, green
in color, both epidermis are covered with hairs, nervures little proeminent. The inflorescence is capitate. The calyx is 3-
4 mm long, the corolla is lilac-red, 6-7 mm long (Gusuleac, 1961). Thymus pannonicus is commonly used as herbal tea,
flavoring agent and medicinal plant due to his biological active substances (such as thymol, carvacrol, geraniol, linalool
and other compounds from the essential oil) (Stahl-Biskup and Saez, 2002).

The quality and the quantity of volatile oils from plants can be influenced by a series of environmental factors like
the temperature, the radiations and the photoperiod (Yamura et al.,1989). Also, the nutritive material indispensable for
plants’ growth, the water, the mineral elements and the nitrogen plays a primordial role on the metabolism products
(Rajeswara et al.,1990). On the other hand, the seasonal gradient from the growth period is associated with changes of
some environment parameters, like the photoperiod, the air temperature and the available water. The combination of these
factors exerts a pressure on the plant that is expressed through influences of the morphology, anatomy, physiology and
its productivity. The influence of such factors on the essential oils production was not widely investigated. Thus, the main
objective of this paper is to highlight the possible effect of harvesting time on essential oils composition of Thymus
pannonicus. For this purpose individuals of this species were collected in vegetative and full flowering phases, two
consecutive years.

MATERIAL AND METHODS

Vegetal material
The vegetal material was represented by Thymus pannonicus, a species that grows wild in the Romanian flora. The
species was collected in 2 different phenophases (vegetative and anthesis), during 2013 and 2014, from Falticeni, Suceava
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County, Romania. The identification of taxa was made by Dr. loan Sarbu from the Botanical Garden “Anastasie Fatu”,
lasi. The collected material was registered and stored in ,,Alexandru Ioan Cuza” University’s Herbarium from lasi.

Isolation and analysis of essential oils

The dried aerial parts of the plant (100g) were subjected to hydro-distillation, for 3 hours, using a NeoClevenger
apparatus, according to the method recommended by the European Pharmacopeia (1997). The yield of essentials oils was
0.2% for vegetative phase, 0.8% for anthesis phase and 0.5% for fruiting phase. The obtained essential oils were stored
at

+4°C until analysis. The chemical composition of the essential oil was established by GC-MS analysis with the
help of a gas-chromatograph Agilent Technologies 6890N coupled to a mass detector (MSD) of the 5975 inert XL Mass
Selective Detector type. The conditions for chromatography were: column HP 5MS, mobile phase Helium — discharge: 1
mL/min, injector temperature: 250°C, detector temperature: 250°C, temperature regime from initial 40°C (10
degrees/min.) to 280 degrees, injected volume: 0.1-0.3 pl, splitting ratio-1:100. The DB5 chromatographic column has a
length of 30 m an interior diameter of 0.25 mm and a film diameter of 0.25 um. The separated compounds were identified
by means of the NIST spectrum database, and the peak position was confirmed by the Kovats retention index.

RESULTS AND DISCUSSION

Following our analysis of essential oils, a total of 58 compounds were identified,
representing between 92.26% and 97.58% of the total number of identified compounds (Tabel 1).
The highest number of chemicals (46 compounds) was identified in the volatile oil derived from
individuals collected in 2013, in the vegetative stage. The lowest number of compounds (31) was
identified in the volatile oil derived from plants collected in 2013 in the anthesis stage. The main
chemical components are germacrene D (between 8.05% and 17.31%), nerolidol (between 7.74%
and 18.49%), farnesol (between 12.95% and 14.77%) and a-terpinyl acetate (between 6.56% and
9.58%). Major differences were registered at the taxa collected in 2013 in anthesis stage, where
the main components were carvacrol (42.32%) and thymol (13.98%).

Carvacrol and thymol are phenolic compounds specific to the Thymus genus, known for
their wide spectrum of antimicrobial activity (Dorman and Deans, 2000; Lambert et al., 2001;
Adam et al., 1998; Manohar et al., 2001). They possess multiple biological properties such as
anti-inflammatory, antioxidant, hepatoprotective and anti-tumoral activities (Aeschbach et al.,
1994; Alam et al., 1999; Robledo et al., 2005; Skold et al., 1998; Weber and De Bont, 1996;
Zeytinoglu et al., 2003).

The geraniol, a monoterpenoid, it was found in higher amounts (13.45%) on the taxa
collected in 2013, in anthesis stage. This compound was found in smaller amounts on the other
taxa (between 0.48% and 2.21%). The monoterpene geraniol, which is emitted from flowers and
herbs (Mockute et Bernotiene, 1999) of many species, has an important role in their overall flavor
and aroma. Is also use as repellent (Barnard and Xue, 2004).

a-Terpinyl acetate, nerolidol and farnesol are 3 compounds identified in large quantities in
analyzed taxa, except taxa collected in 2013 in anthesis stage. These 3 compounds are important
natural flavours and usually are used in perfumes and soaps. Farnesol is also a natural pesticide
for mites and is a pheromone for several other insects (Wang et al., 2011).

In generally, a high chemical variability and diversity is observed in the essential oils of
Thymus species: at least 20 different chemotypes in the genus have been established until now
(Tepe et al., 2005). According to Karuza-Stojakovi¢ et al., the principal constituents of Thymus
pannonicus essential oil from southern parts of Vojvodina province were terpinyl acetate,
terpinen-4-ol, thymol, carvacrol and geranyl acetate (listed in order of descending quantity).
Maksimovic and collaborators in 2008 identified in the volatile oil Thymus pannonicus. All.,
harvested in northern Serbia, a total of 33 constituents, the main being geranial (41.42%) and
neral (29.61). Other researchers have identified in the volatile oil of this species large amounts of
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thymol (25-41%) and p-cimen (17-38%) (Pluhar et al., 2007).
Table 1. Chemical composition of the essential oil of Thymus pannonicus, collected in various
phenophases in two consecutive years (2013-2014), from Falticeni, Suceava County, Romania

Vegetative stage Anthesis stage
Compound Year Year

2013 2014 2013 2014
a-Pinene 0.21 0.23 0.16 0.91
Camphene 0.21 0.25 0.22 -
Octen-3-ol 0.18 0.26 0.30 0.28
Myrcene 3.29 3.15 5.20 2.53
0-Cymene 0.37 0.33 0.25 0.62
Limonene 0.93 0.50 0.09 0.58
Eucalyptol 0.90 0.98 0.27 -
cis-p-ocimene 231 1.26 - 2.15
y-Terpinene 0.33 - 0.68 -
cis- Sabinene hydrate 0.78 0.85 0.39 0.58
Linalool 3.05 - 0.31 2.55
Octen-3-ol- acetate 0.17 0.31 - 0.41
Camphor 0.42 1.09 - 0.54
Borneol - 0.41 0.45 0.33
Terpinen-4-ol 0.45 0.317 0.13 -
a-Terpineol 0.69 0.261 - 0.62
Nerol 0.46 0.47 0.51 0.26
Linalyl acetate - - - 3.73
Neral 0.46 0.51 0.32
Methyl thymol - - 2.50 -
Geraniol 221 0.74 13.45 0.48
Geranial 0.67 - 0.15 -
Thymol - - 13.98 _
Carvacrol - - 42.32 -
a-Terpinyl acetate 8.52 6.56 - 9.58
Neril acetate 0.32 0.65 - 0.33
Linalil acetate 0.45 - - -
Geranyl acetate - 1.37 4.21 --
B-Burbonene 0.79 411 0.14 5.11
a- Cariophyllene - 1.50 1.14 2.10
Alloaromadendren 0.44 - - -
B- Cariophyllene 1.30 - - -
Farnesene 0.18 - - -
t-Murolen 0.30 0.51 - 0.74
Germacrene D 17.08 17.31 8.05 14.51
B-Elemene 0.39 - - -
y-Elemene 2.10 1.03 - 1.32
B-Bisabolene 2.56 1.53 0.12 2.72
y-Cadinol 0.89 - - 2.32
t-Cadinol 0.45 - - -
t-Cadinene 0.36 - 0.35 -
y-Cadinene 1.27 - 0.61 0.54
Elemol 4.30 2.59 - 1.59
Nerolidol 7.74 18.49 - 12.51
Spathulenol 7.70 1.18 0.31 -
Caryophyllene oxide - 2.36 0.73 2.79
Leden 1.36 - 0.13 0.35
Cubenole 0.47 - - -
y-Eudesmol 0.85 - - -
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Spatulenol - - 0.14 1.48
t-Muurulol 3.68 - 0.15 -
Aromadendrene
epoxyde - 131 0.14 1.13
Eudesmol - 0.55 -
t-Murolol - 147 - 1.27
Cis-Trans-Farnesol - 2.03 - 1.06
Farnesol 14.18 14.77 - 12.95
Farnesal 0.49 0.68 - 1.23
Farnesil acetate - 0.35 - 0.14
TOTAL % 96.26 92.26 97.58 92.66

The yield of plant material, the essential oil content and quantitative composition of plants
can be influenced by harvest time, ecological and climatical conditions (Cabo et al., 1982;
Putievsky and Basker, 1977; Inan et al., 2011). Regarding the harvesting time, in generally, thyme
is most aromatic during the period of blooming (or at the beginning of full bloom); the blooming
period being considered the best time for harvesting (Venskutonis, 2002). How-ever, period of
vegetation and blooming can be different in various geographical zones depending on their
climatic conditions. Also, weather conditions during the day of harvest are very important. In
generally, sunny days should be preferred. The plants harvested after rain are difficult to dry and
they deteriorate much faster, became inferior from chemical point of view (Kauniene and Kaunas,
1991). Our studies show that the chemical composition is relatively similar for vegetative and
anthesis stage (except the taxa collected in anthesis, during 2013); registering differences in the
percentages of chemical compounds.

CONCLUSIONS

Our studies have shown that in the case of Thymus pannonicus the main chemical
components of essential oils are germacrene D, nerolidol, farnesol and o-terpinyl acetate. The
changes due to the harvesting period are found only in percentage variations of the compounds,
except the plants collected in anthesis in 2014.
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