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ABSTRACT: Nowadays, the use of essential oils as alternative therapies has
gained worldwide concern, owing to their various biological activities.
Considerable attention has been devoted to essential oil, which is widely used
for its important properties, including antimicrobial, anti-inflammatory,
antispasmodic, cytoprotective, hepatoprotective, with strong antioxidant actions.
Eucalyptol is an essential oil present in large amounts in a variety of plants,
which is frequently used in the manufacture of cosmetics, to increase
percutaneous penetration of drugs, as a nasal decongestant and anti-cough agent,
and in aromatherapy. GC analysis of the essential oil was carried out on the
Agilent 7820A system with a mass detector (MS) and a HP-5 MS column (30 m
× 0.25 mm, 0.25 μm film thickness). Nineteen essential chemical constituents
were identified based on GC-MS in Eucalyptus oil supplied from the pharmacy.
The main constituents of Eucalyptus oil are eucalyptol (76.81%), γ -terpinene
(7.75), α-pinene (6.62), and α-terpineol (1.44%). These four components account
for 92.6% of the total relative content of the Eucalyptol oil. This research also
demonstrated that eucalyptol oil is rich in eucalyptol -terpinene, and α-pinene
could is a good source for these compounds.

INTRODUCTION: Eucalyptus Fig. 1 belongs to
the Myrtaceae family and comprises about 900
species 1. More than 300 species of this genus
contain volatile oils in their leaves. Fewer than 20,
within these species, known for their high content
of eucalyptus (More than 70%), have been comercially used for the production of essential oils in
pharmaceutical and cosmetic industries 2. Over the
past few years, the interest in natural medicine has
been increasing in industrialized society’s
particularly against microbial agents, because of
the ever-growing problem of antibiotic resistance 3.
Consequently, the scientific interest in this field has
been expanding.
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Some researchers have demonstrated some efficacy
of eucalyptus globulus essential oil against haemophilus influenza and stenotrophomonas maltophilla 3-5. Many studies reported the antifungal
propriety of plant extracts and essential oils against
dermatophytes, filamentous and candida albicans 6,
7
. Herbal medicine, as a major part of traditional
medicine, has been used in medical practice since
antiquity and is a common element of ayurvedic,
homeopathic, and naturopathic medicine.
World health organization notes that 74% of the
plant-derived medicines are used in modern
medicine, in a way that their modern application
directly correlates with their traditional use as
herbal medicines by native cultures 8, 9. Mass
spectrometry coupled with chromatographic
separations such as gas chromatography (GC-MS)
is normally used for direct analysis of components
existing in traditional medicines and medicinal
plants.
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In this study, the nineteen chemical content of the
essential oil composition in eucalyptus oil was
determined by the GS-MS method.

FIG. 1: EUCALYPTUS LEAVES

MATERIALS AND METHOD:
Chemicals and Reagents: Analytical purity
chemicals were used in the study. Eucalyptol, γterpinene, α-pinene, α-terpineol, β-pinene, αterpinolen, linalyl acetate, linalool oxide, βmyrcene, p-cymenene, viridiflorol, linalool, caryophyllene, ledene, cis-sabinene hidrate, 4-terpineol,
α-terpinyl acetate, ledol, and nerolidol were
purchased from Sigma-Aldrich (St. Louis, MO,
USA). Eucalyptus oil was obtained the pharmacy
(Erzurum, Turkey).
GC-MS System: Chromatographic analysis was
carried out on an Agilent 7820A gas chromategraphy system equipped with 5977 series mass
selective detector, 7673 series autosampler and
chemstation (Agilent Technologies, Palo Alto,
CA). HP-5 MS column with 0.25 μm film thickness
(30 m × 0.25 mm I. D., USA) was used for
separation. The temperatures of the inlet, transfer
line, and detector were 250, 250, and 300 °C,
respectively.
GC-MS Conditions: Different temperature programs were investigated for GC-MS method. The
end of this investigation, the temperature program
of the GC/MS was as follows: initial temperature
was 60 °C, held for 10 min, increased to 220 °C at
a rate of 4.0 °C / min held for 10 min, increased to
240 °C at a rate of 1.0 °C / min and held for 1 min.
Identification of Components: Identification was
based on the molecular structure, molecular mass,
and calculated fragments.
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Interpretation of mass spectrum GC-MS was
conducted using the database on the National
Institute of Standard and Technology (NIST),
having more than 62,000 patterns. The name,
molecular weight, and structure of the components
of the test materials were ascertained. The relative
percentage amount of each component was
calculated by comparing its average peak area to
the total areas. The spectrum of the unknown
component was compared with the spectrum of the
component stored in the NISTL library Version
(2005), Software, Turbo mass.
RESULTS AND DISCUSSION:
Method Development and Optimization: In this
study, the GC-MS method was developed for the
analysis of essential constituent sineucalyptu soil.
The capillary column coated with 5% phenyl, 95%
dimethylpolysiloxane is a good choice for separation of these analytes since they elute as
symmetrical peaks at a wide range of concentrations. Different temperature programs were
investigated for the GC oven. The end of this
investigation, the best temperature program was
selected for good separation. The temperature
programs of the GC oven were as follows: the
initial temperature was 60 °C, held for 10 min,
increased to 220 °C at a rate of 4.0 °C/min held for
10 min, increased to 240 °C at a rate of 1.0 °C /
min and held for 1 min. The spli injection mode
was chosen. The injector volume was 1 µl in split
(1:40) mode, and the carrier gas was helium at a
flow rate of 0.8 ml/min.
GC-MS Analysis: The more precise information in
qualitative analysis can be obtained by GC-MS. For
quantitative determination, gas chromatography
with flame ionization detector (GC-FID) and GCMS are preferred. GC-MS is one of the best
techniques to identify the constituents of volatile
matter, long chain, branched chain hydrocarbons,
alcohols, acids, esthers etc. The GC-MS analysis of
Eucalyptu soil revealed the presence of nineteen
compounds identification of the essential oil
compounds.
The essential oil compounds were confirmed based
on the retention time, molecular formula,
compound name and mass spectrum. The essential
oil compound sin eucalyptusoilare presented as
compound chromatogram is in Table 1.
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Nineteen essential chemical constituents were
identified based on GC-MS in eucalyptus oil
supplied from the pharmacy. The identification of
the main constituents eucalyptol (76.81), γ terpinene (7.75%), α-pinene (6.62%) and αterpineol (1.44%). These components account for
92.6% of the total relative content of the eucalyptus
oil. This research also demonstrated that
Eucalyptus oil is rich in eucalyptol could be a good
source for these compounds.
TABLE 1: CHEMICAL COMPOSITION OF THE
ESSENTIAL OIL IN EUCALYPTUS SOIL
Peak Retention Time
Compound
% of
(min)
Total
1
3.24
β-pinene
0.99
2
3.54
α-pinene
6.62
3
3.60
eucalyptol
76.81
4
3.61
cis-sabinene hidrate
0.69
5
4.13
γ -terpinene
7.75
6
4.88
linalool
0.29
7
7.21
4-terpineol
0.57
8
7.68
α-terpineol
1.44
9
9.34
linalyl acetate
0,15
10
11.45
β-myrcene
1.17
11
14.87
caryophyllene
0.09
12
16.35
linalool oxide
0.07
13
17.26
α-terpinolen
0.37
14
17.46
p-cymenene
0.08
15
20.45
viridiflorol
0.21
16
28.06
α-terpinyl acetate
0.08
17
32.97
ledene
0.05
18
36.50
ledol
0.04
19
37.80
nerolidol
0.03
Total
97.5
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It has been widely used as a food flavoring
ingredient 16. In addition, a number of studies have
attributed biological properties, including antimicrobial 17, hypertensive 18, and anti-inflammatory
19
effects to α-pinene.
CONCLUSION: The main components of oils can
often be identified from the peak pattern of the
chromatograms obtained directly from GC-MS
analysis. Similarly, unique qualitative and
quantitative patterns from a GC analysis will often
help identify the source of many oils. The
construction of chromatographic fingerprints aims
at evaluating the quality of essential oil.
The importance of the study is due to the biological
activity of some of these compounds. The present
study, which reveals the presence of essential
components in eucalyptus soil, suggests that the
contribution of these compounds on the
pharmacological activity should be evaluated
ACKNOWLEDGEMENT: Nil
CONFLICTS OF INTEREST: Nil
REFERENCES:
1.
2.

3.

Eucalyptol is an essential oil present in large
amounts in a variety of plants, which is frequently
used in the manufacture of cosmetics to increase
percutaneous penetration of drugs, as a nasal
decongestant and anti-cough agent, in aromatherapy, and in dentistry 10, 11.
Eucalyptol has been used to treat bronchitis,
sinusitis, and chronic rhinitis and also for the
treatment of asthma 12. These actions seem to be
related to an anti-inflammatory action 13 inhibiting
the production of tumor necrosis factor-alpha 14. γTerpinene is a volatile essential oil. It shows
antimicrobial properties against various human
pathogens. It is also known as antioxidant, antiinflammatory, and anti-proliferative activities. αpinene is the major monoterpene of essential pine
oils and a hydrocarbon group of bicyclic terpenes
with a strong turpentine odor.
International Journal of Pharmacognosy

4.

5.

6.

7.

8.

9.

Brooker MI and Keing DA: Field guide to Eucalyptus.
Melbourne Bloomings Books, Second Edition 2004.
Pino JA, Marbot R, Quert R and Garcia H: Study of
essential oils of Eucalyptus resinifera Smith E. tereticornis
Smith and Corymbia maculata (Hook.) K. D. Hill & L. A.
S. Johnson, grown in Cuba. Flavour Frag J 2002; 17: 1-14.
Cermelli C, Fabio A, Fabio G and Quaglio P: Effect of
eucalyptus essential oil on respiratory bacteria and viruses.
Curr Microbiol 2008; 56: 89-92.
Boukef MK: Meédicine traditionnelle ET pharmacopée,
les plantes dans la médicine traditionnelle tunisienne.
Agence de Coopération Culturelle ET Technique 1986; 92:
9028-5-9.
Fabio A, Cermelli C, Fabio G, Nicoletti P and Quaglio P:
Screening of the antibacterial effects of a variety of
essential oils on microorganisms responsible for
respiratory infections. Phytother Res 2007; 21: 374-77.
Sartorelli P, Marquioreto AD, Amaral-Baroli A, Lima ME
and Moreno PR: Chemical composition and antimicrobial
activity of the essential oils from two species of
eucalyptus. Phytother Res 2007; 21: 231-33.
Tyagi AK and Malik A: Antimicrobial potential and
chemical composition of eucalyptus globulus oil in liquid
and vapour phase against food spoilage microorganisms.
Food Chem 2011; 126: 228-35.
Kumar V and Parmar NS: Herbs: A potential source for
the development of new pytomedicinals. The Pharma
Review 2003; 1: 59-63.
Mukherjee PK: Quality control of Herbal Drugs: An
Approach to Evaluation of Botanicals. Business Horizons
Pharmaceutical Publishers, First Edition 2002.

206

Yilmaz, IJP, 2020; Vol. 7(8): 204-207.
10. Laude EA, Morice AH and Grattan TJ: The antitussive
effects of menthol, camphor and cineole in conscious
guinea-pigs. Pulmonary Pharmacology 1994; 7: 179-84.
11. Uemura M, Hata G, Toda T and Weine FS: Effectiveness
of EUC and d-limonene as gutta-percha solvents. Journal
of Endodontics 1997; 23: 739-41.
12. Juergens UR, Stöber M, Schmidt-Schilling L, Kleuver T
and Vetter H: Anti-inflammatory effects of eucalyptol
(1.8-cineole) in bronchial asthma: inhibition of arachidonic
acid metabolism in human blood monocytes ex vivo.
European Journal of Medical Research 1998; 3: 407-12.
13. Santos FA and Rao VSN: Antiinflammatory and
antinociceptive effects of 1, 8-cineole a terpenoid oxide
present in many plant essential oils. Phytotherapy
Research 2000; 14: 240-44.
14. Juergens UR, Stöber M and Vetter H: Inhibition of
cytokine production and arachidonic acid metabolism by
eucalyptol (1.8 cineole) in human blood monocytes invitro. European J of Medical Research 1998; 3: 508-10.
15. Ramalho TR, Oliveira MT, Lima AL, Bezerra-Santos CR
and Piuvezam MR: Gamma-terpinene modulates acute

E- ISSN: 2348-3962, P-ISSN: 2394-5583

16.

17.

18.

19.

inflammatory response in mice. Planta Med 2015; 81:
1248-54.
Limberger RP, Aleixo AM, Fett-Neto AG and Henriques
AT: Bioconversion of (+) and (-)-alpha pinene to (+)- and
(-) - verbenone by plant cell cultures of Psychotria
brachyceras and Rauvolfia sellowii. Electronic J Biotech
2007; 10: 500-07.
Gomes-Carneiro MR, Viana ME, Felzenszwalb I and
Paumgartten FJ: Evaluation of beta-myrcene, alphaterpinene and (+) - and (-) - alpha-pinene in the
Salmonella/microsome assay. Food Chem Toxicol 2005;
43(2): 247-52.
Kamal EMFAA and Abdullah MB: Some cardiovascular
effects of the dethymoquinonated Nigella sativa volatile
oil and its major components α-pinene and p-cymene in
rats. Saudi Pharm Journal 2003; 11: 104-10.
Orhan I, Kupeli E, Aslan M, Kartal M and Yesilada E:
Bioassay-guided evaluation of anti-inflammatory and
antinociceptive activities of pistachio (Pistacia vera L). J
Ethnopharmacol 2006; 105(1-2): 235-40.

How to cite this article:
Yilmaz B: Investigation of essential oil composition in Eucalyptus oil by GC-MS method. Int J Pharmacognosy 2020; 7(8): 204-07. doi
link: http://dx.doi.org/10.13040/IJPSR.0975-8232.IJP.7(8).204-07.
This Journal licensed under a Creative Commons Attribution-Non-commercial-Share Alike 3.0 Unported License.

This article can be downloaded to Android OS based mobile. Scan QR Code using Code/Bar Scanner from your mobile. (Scanners are available on Google
Playstore)

International Journal of Pharmacognosy

207

