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ABSTRACT

Tansy (Tanacetum vulgare, Asteraceae) is one of the most spreaded species and medical plant on the same
time. However, Tansy is principally used in tradition medicine as antihypertensive, antispasmodic,
antihelminthic, carminative, antidiabetic and diuretic. The Tanacetum species are rich in essential oils, bitter
components and sesquiterpene lactones. Environmental adaptability of the plants can be tested through from
essential oil contents. Essential oil helps to easily submit plant environmental stress conditions: drought, intense
radiation, high temperature, heavy metal contents. Also, essential oils are not constant in the qualitative and
quantitative terms. Quality of essential oil depends on the external environmental condition. Natural selection
favors survival of the population with the composition of essential oil which has a higher adaptive value. The
goal was to measure the quantity and quality of essential oil, as adaptability indicator and to prove the
statement that the plants answer on environmental stress by production of essential oil. The laboratory
experiment is realised by analizing the essential oil contents in Tansy from two completally different locations:
one location was the unpolluted zone, but the other location was the most polluted industrial zone. Essential
oil constituents were separated and identyfied using the GC-MS chromatography. Results showed that the plants
react on environmental stress by higher production of essential oils. In conclusion, elevated content of the
essential oils in tansy on the same time presents the high level of environmental adaptability. 
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Introduction
Environmental adaptability of the plants can be

tested through from essential oil contents. Essential
oil and extracts from Tanacetum L. plants are
compounds with various therapeutically uses.
Production of essential oil is an indicator of plant
adaptation on habitat conditions. It helps to easily
submit plant environmental stress conditions: drought,
intense radiation, high temperature, heavy metal
contents [1]. Essential oils are not constant in the
qualitative and quantitative terms. Quality of essential

oil depends on the external environmental condition
[2]. Ecological aspects of the role of essential oils
are reflected in the interaction of plants with
environmental factors. Natural selection favors
survival of the population with the composition of
essential oil has a higher adaptive value.

Tansy (Tanacetum vulgare, Asteraceae) is
common widespread plant in Serbia. However, Tansy
is principally used in tradition medicine as
antihypertensive remedy. Also, it is used as an
antispasmodic, antihelminthic, carminative,
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antidiabetic, diuretic and antihypertensive [3].
Prevalence of hypertension is increasing in
developing countries, probably in relation with the
aging of populations, the urbanization and the
changes in nutritional habits favoring obesity.
Tanacetum extract has been reported to exhibit
antitumor [4], anti-inflammatory [5], antioxidant
[6,7], antimicrobial activity [8]. It has also been
reported to have an effect on experimental gastric
ulcer [9] and to be used in the treatment of various
infectious diseases [8].

Essential oil helps to plant that easier adopt to
the environmental stress conditions: drought, intense
radiation, high temperature and heavy metal contents
[10-15]. Also, essential oils are not constant in the
qualitative and quantitative terms. They are changed
continuously, due to the requirements of the
environment, and to individual survival.
Concentrations and amount of essential oil depends
on the external environmental condition [2]. Natural
selection favors the survival of plants with the higher
concentration of essential oils. It means a higher
adaptive value.

In a variety of stressful conditions (e.g.
unfavorable geological, pedological, climatic, or
biotic conditions) there is an, increase in the number
of plants rich in essential oils [16]. The role of
essential oils is reflected in the importance of smell,
which on the other hand, enable the survival of one
plant, for attracting pollinators, or survival, as are
other warning stimulus and refuse herbivore insects
and surrender [17].

The aim of this study was to investigate
adaptibility of the Tansy to different stress
environmental condition. Plant has been collected
from too specific location in Serbia. One of them
(Pančevo) is the most polluted industrial zone, but
the other one (Lisovići) is unpolluted area.

The goal was to measure to quantity and quality
of essential oil, as adaptibility indicator, and to proof
the statement that the plants answer on environmental
stress by production of essential oil.

Materials and Methods

Plant material:

Whole Tansy plants were collected from two
different ecological habitats: Pančevo industrial zone
(polluted zone) and Lisovići (unpolluted zone), at the
time optimal seasonal development in the blossom
stage, at the end of August, when the plant reaches
a height of 160 - 205 cm. Plant materials were
harvested in several places of both localities. Fresh
plant material (about 4 kg) was air dried between the
sheets of porous paper, for about a month. All
subsequent investigations were made with this
prepared material marked as "air-dry matter".

GC-MS analysis:

GC-MS was performed on the production of
mass spectrometers Finnigan Mat (Germany) model
8230, with the ion trap detector (ITD) model of ITD-
705 the same manufacturer. Chromatograph gas
associated with the mass spectrometers, as well as
working conditions were the same as for GC, with
the feed off. Used a column of production Supelco
(USA), the type of PTE-5 the same dimensions, as
well as columns for GC. Output column is connected
through the interface directly from the ITD at a
temperature of 240 0C. Scanning area of 39-333D,
the 1 scan/s. Bekgraund the ion mass 33D. Used the
software ITDS version 3rd GC-MS data were
analyzed using AMDIS, version 2 and compilation of
photoelectron spectra library for the instrumental
analysis of chemical faculties and the Institute of
Chemistry, technology and metallurgy in Belgrade in
3833 with the spectrum of 1666 compounds with
retention (Kovats) index (RI). RI is calibrated using
a series of n-alkanes C8H18-C24H50 under the same
experimental conditions as for GC analysis [18].

Results and Discussion

Tansy essential oil contents from two different
localitetes Pančevo industrial zone and Lisovići was
investigated. Twenty two different major and minor
constituents from Tansy, using the GC/MC
chromatography, was separated and identyfied (tables
1-3). 
Only six components (artemisia ketone, trans-
chrysanthenyl acetate, trans-carveol acetate, linalool
oxide acetate, piperitone and β-thujone) were founded
in the plants from both sites. Trans-chrysanthenyl
acetate was main compound in plants from both
localities (see table 1).

The total content of identified essential essential
oil in Tansy plants originated on Pančevo industrial
zone was  85.8 %, while in Lisovići plants  was 67.3
%, related to total amount (tables 1-3). Essential oil
of Tansy plants from anthropogenic (Pančevo) and
non anthropogenic (Lisovići) site showed differences
in the contents of an eight characteristic compounds.

Specific essential oil compounds of Tansy from
Pančevo industrial zone were: germacrene-D, α-
cadinol, longiborneol, pinocarvone, santolina alcohol,
spathulenol, α-thujone and undecane (Table 2).
However, compounds characteristic from Tansy
growth in Lisovići were: α-phelandrene, β-
phelandrene, trans-chrysanthenol, p-cresol acetate, p-
cumene, linalool oxide, cis-pinochampone and
sabinene hydrate (table 3).
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Table 1: GC-MS analysis common components of Tansy fresh oil from Pan?evo industrial zone and Lipova?ka forest. 
Constituents Relative content (%)

---------------------------------------------------------------------------------------------------------------------------------
RI polluted Paneevo zone unpolluted Lisoviei zone

artemisia ketone 1065 1.6 0.5
trans-chrysanthenyl acetate 1588 48.9 34.1
trans-carveol acetate 1203 6.5 13.2
linalool oxidede acetate 1389 0.9 7.2
piperitone 1235 1.0 3.8
β-thujone 1116 9.2 1.0
Total identified 68.1 59.8
RI - retention index (Kovats); All contents are relative, comparing according to total amount of essencial oil, which is found in the plant.

Table 2: GC-MS analysis specific components of fresh oil of Tansy plants from Pan?evo industrial zone
Constituents Relative content (%)

----------------------------------------------------------------------------------------------------------------
RI polluted Paneevo zone

germacrene-D 1480 1.4
α -cadinol 1655 3.3
longiborneol 1594 0.8
pinocarvone 1163 0.8
santolina alcohol 1035 1.9
spathulenol 1562 5.7
α -thujone 1110 0.9
undecane 1100 2.9
Total identified 17.7
RI - retention index (Kovats); All contents are relative, comparing according to total amount of essencial oil, which is found in the plant.

Table 3: GC-MS analysis specific components of fresh oil of Tansy plants from Lipova?ka forest
Constituents Relative content (%)

----------------------------------------------------------------------------------------------------------------
RI unpolluted Lisoviei zone

α-phelandrene 1005 0.5
β-phelandrene 1030 0.4
trans-chrysanthenol 1504 1.2
p-cresol acetate 1168 0.7
p-cumene 1023 0.4
linalool oksid 1050 1.5
cis-pinochampone 1176 2.1
sabinene hydrate 1080 0.7
Total identified 7.5
RI - retention index (Kovats); All contents are relative, comparing according to total amount of essencial oil, which is found in the plant.

Discussion:

T. vulgare plants from Pančevo industrial zone
showed higher amount of essential oil than plants
from Lisovići site location. Tansy plants growth on
Pančevo polluted zone and Lisovići unpolluted zone
belong to the trans-chrysanthenyl acetate chemotype
(Table 1), which is one of four different chemotypes
of this species: thujone, trans-chrysanthenyl acetate,
chrysanthenyl and camphoric [19] in Serbia.

Trans-chrysanthenyl acetate is the main important
component of Tansy essential oil and that it is in
correlation with the results of Popov et al. [19] and
Stevović et al. [11]. Tansy plants originating from
the most polluted industrial zone in Serbia (Pančevo)
had the most amounts of essential oils in compared
with unpolluted (Lisovići) zone. Our results are in
correlation with previously described results about
essential oil contents in Tansy plants derived from
anthropogenic (Ada Huja) and non anthropogenic
(Topčider park) site locations [11]. Essential oil of
Tansy plants growth on the most polluted (Pančevo)
site consist 9 times more of toxic b-thujone than

essential oil of non anthropogenic plants. This results
was expected and it was in accordance with the
difference between the most polluted Pančevo
industrial zone and unpolluted Lisovići zone.
Extremely high content of toxic thujone is very
dangerous for human health [20]. Trans-chrysanthenol
was found in the essential oil from Lisovići plants in
very small concentration (1.2 %). The comparision of
the results in this experiments with the data
published by other authors [2, 21] to point out that
the values obtained in this paper are compatibile with
the published one.

Conclusion:

The contents of essential oils are variable and
mainly depend on the degree of pollution. In
conclusion, the research clearly showed that the
essential oil is adequate represent of the Tansy
environmental adaptability on extreme industrial
conditions. 
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