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1. INTRODUCTION 

The Flora of Turkey states that there is just one taxon 
of the genus Glaucosciadium Burtt & Davis in Turkey 
and two taxa worldwide [1]. G. cordifolium, known 
as “çağşır otu, sakar otu” is used as an aphrodisiac 
in traditional medicine by crushing its roots and 
chewing with honey [2]. It has also been reported 
that the roots and leaves are crushed and used for 
stomach ailments [3]. Regarding the ethnobotanical 
use of the plant, there are no known reports of 
toxicity and/or side effects. In Turkey, it spreads 
in Central Anatolia, the Mediterranean region, and 
Cyprus. Creeping, perennial, glaucous, erect, 34-

180 cm long and 3-10 mm diameter, glabrous plant. 
Stem branched and pronounced stripes, with an acrid 
smell when bruised [4]. Başer et al. (2000) stated 
that there was 0.7% essential oil in the aerial parts 
of the samples taken from the Konya and that the 
main components that make up the essential oil were 
limonene (39.7%), α- pinene (12.3%) and β-pinene 
(10.3%) [5]. In the study conducted by Karadoğan et 
al. (2015), the essential oil components of the aerial 
parts of G. cordifolium grown in different locations 
(Isparta and Burdur) were defined. In essential 
oils, 1-limonene, α-pinene, and cis-ocimene were 
determined as the main components [6]. In another 
study, the main components of the essential oil 
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prepared from the aerial parts of the plant collected 
from Karaman-Ermenek were found to be α-pinene 
(27.7%), β-pinene (15.7%), (Z)-β-ocimene (14%), 
sabinene (7%) has been reported [7]. In previous 
studies, it has been reported that there are significant 
differences between the components that make up the 
essential oil of G.cordifolium and the proportional 
distributions of the components, depending on the 
locations where they were collected [5-7]. 

Our study deals with the analysis of essential oil 
isolated from the aerial parts of G. cordifolium 
growing in Kütahya, Turkey. Additionally, using 
microdilution techniques, the antibacterial properties 
of the aforementioned volatile oil were examined.

2. MATERIALS AND METHODS 

2.1. Plant Material 

G. cordifolium was collected at the flowering stage 
in July, in Uşak-Gediz road 3rd km by the roadside 
(Figure 1). A voucher specimen is also deposited 
at the Herbarium of Faculty of Pharmacy of the 
Anadolu University, Eskişehir, Turkey (ESSE No: 
15001). 

2.2. Isolation of Essential Oil 

A Clevenger apparatus was used to hydrodistilled 
the air-dried aerial components after they had been 
roughly crushed. Before analysis, the obtained oil 
was kept at a low temperature in a dark vial. 

2.3. GC-MS Analysis 

The GC-MS analysis was carried out with an Agilent 
5975 GC-MSD system. Innowax FSC column 
(60 m x 0.25 mm, 0.25 m film thickness) was 
used with helium as carrier gas (0.8 ml/min). GC 
oven temperature was kept at 60ºC for 10 min and 
programmed to 220ºC at a rate of 4 ºC/min, and kept 
constant at 220 ºC for 10 min and then programmed 
to 240°C at a rate of 1°C/min. The split ratio was 
adjusted at 40:1. The injector temperature was set at 
250ºC. Mass spectra were recorded at 70 eV. Mass 
range was from m/z 35 to 450. 

2.4. GC Analysis 

The GC analysis was carried out using an Agilent 
6890N GC system. FID detector temperature was 
300ºC. To obtain the same elution order with GC-
MS, simultaneous auto-injection was done on a 
duplicate of the same column applying the same 
operational conditions. Relative percentage amounts 
of the separated compounds were calculated from 
FID chromatograms. The analysis results are given 
in Table 1. 

2.5. Identification of the essential oil components 

Identification of the essential oil components 
were carried out by comparison of their relative 
retention times with those of authentic samples or 
by comparison of their relative retention indices 
(RRI) to the series of nalkanes. Computer matching 
against commercial [8,9] and in-house “Başer 
Library of Essential Oil Constituents” built up by 
genuine compounds and components of known oils, 
as well as MS literature data [10,11] was used for the 
identification.

2.6. Antimicrobial Activity

The minimum inhibitory (MIC) concentrations of 
the essential oil was determined using standard 
protocols [12,13]. Anticandidal effects of essential oil 
obtained from G. cordifolium on 7 Candida species 
(C. albicans, C. utilis, C. glabrata, C. krusei, C. 
parapsilosis, C. tropicalis, and C. zeylanoides) were 
identified. Moreover, the antibacterial activity of G. 
cordifolium essential oil against 7 bacteria (Serratia 
marcescens, Pseudomonas aeruginosa, Salmonella 
typhimurium, Staphylococcus aureus, Escherichia 
coli, Listeria monocytogenes, Staphylococcus 
epidermidis) was evaluated. Positive controls 
for anticandidal testing included ampicillin and 
chloramphenicol, whereas, for antibacterial tests, 
ketoconazole and amphotericin were employed.

3. RESULTS AND DISCUSSION 

3.1. Chemical composition of the essential oil

GC and GC/MS analyses were carried out 
simultaneously in the essential oil obtained after 
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distillation. As a result of the analysis of the essential 
oil obtained from the aerial parts of G. cordifolium 
with a yield of 0.4% (v/w), 23 volatile components 
were determined, corresponding to 98.7% (Table 
1). It was determined that the main components of 
the essential oil obtained were sabinene (42.1%), 
α-pinene (17.1%), and α- phellandrene (10.1%). 
Sabinene is a monoterpene isolated from the essential 
oil of many plants including medicinal herbs [14-
16]. Increasing data suggest that sabinene may be 
used as a treatment for a number of illnesses [17-
20]. Sabinene possesses biological characteristics 
like anti-inflammatory and anti-fungal capabilities 
[21,22]. It has been shown that sabinene may have 
antioxidant [23-25] and anti-radical properties in 
respect to DPPH radicals [26]. Furthermore, sabinene 
decreases the increased level of reactive oxygen 
species (ROS) in myotubes under starvation [27].  

On the other hand, it is also known that essential oils 
of popular plants can reveal toxic properties that many 
people are unaware of. Studies reporting that Savin 
oil (50% sabinyl acetate) obtained from Juniperus 
sabina L. is embryo-fetotoxic, abortifacient, and 
hepatotoxic recommend that caution should be taken 
when using the plant. [28].

Table 1. The chemical components of G. cordifolium 
essential oil
RRI Compounds %
1032 α-Pinene 17.1
1035 α-Thujene 0.4
1118 β-Pinene 0.6
1132 Sabinene 42.1
1174 Myrene 4.1
1176 α- Phellandrene 10.1
1188 α-Terpinene 1.1
1203 Limonene 2.4
1218 β-phellandrene 4.3
1255 γ-Terpinene 2.3
1280 p-Cymene 4.3
1290 Terpinolene 0.9
1474 trans-Sabinene hydrate 0.9
1483 Octyl acetate 1.9
1556 cis-Sabinene hydrate 0.7
1571 trans-p-Menth-2-en-1-ol 0.4
1611 Terpinene-4-ol 4.8
1638 cis-p-Menth-2-en-1-ol 0.2
1690 Krypton 0.3
1706 α-Terpineol 0.2
1823 p-Mentha 1(7),5-dien-2-ol 0.3
2209 T-Muurolol 0.2
2239 Carvacrol 0.2

Monoterpenes 89.7
Oxygenated terpenes 8
Oxygenated sesquiterpenes 0.2
Others 1.9
Total 98.71

RRI: Relative retention indices calculated against n-alkanes;  
%: calculated from the FID chromatograms; tr: Trace (<0.1 %).
Identification method (IM): tR, identification based on the 
retention times of genuine compounds on the HP Innowax 
column; MS, identified on the basis of computer matching 
of the mass spectra with those of the in-house Baser Library 
of Essential Oil Constituents, Adams, MassFinder and Wiley 
libraries and comparison with literature data.

Figure 1. G. cordifolium
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In the study conducted by Maral (2022), the major 
components of the essential oil obtained from the 
aerial parts of G. cordifolium collected from Ermenek 
district of Karaman were found to be 1-phellandrene 
(9.23-34.08%), α-pinene (10.23-31.95%), dl-
limonene. (10.39-22.21%) and cis-ocimene (6.84-
12.45%) have been reported [29]. In another study 
(2019), a total of 62 volatile compounds were 
detected in G. cordifolium essential oil collected from 
Karaman-Ermenek. The three main ingredients in the 
essential oil of the aerial part are β-pinene (15.7%), 
(Z)-β-ocimene (14%), and sabinene (7%) while the 
three principal constituents in the essential oil of 
fruits are sabinene (10.1%), β-pinene (10.1%) and 
α-phellandrene (5.3%). Furthermore, in the essential 
oil obtained from the root, hexadecane (12.2%), 
tetradecane (11.9%), and octadecane (7.4%) were 
reported, respectively [7]. The main elements of the 
essential oil extracted from the aerial parts and those 
reported in other studies have similarities, according 
to the findings. The possible differences between 
the volatile components are thought to be due to the 
location and ecological differences of the plants. 

3.2. Antimicrobial activity

The antibacterial effect of the essential oil obtained 
from G. cordifolium on seven different bacteria 
strains were investigated. It has been determined 
that essential oils have a very weak inhibitory effect 
when compared with standard antibacterial agents. 
MIC (minimum inhibitory concentration) values 
of 1800, 3600 µg/mL, and higher were determined 
(Table 2).

In anticandidal effect studies, G. cordifolium essential 
oil is effective at lower concentrations, especially 
against C. krusei (125 µg/mL), C. parapsilosis, 
C. tropicalis and C. zeylanoides, with MIC values 
ranging from 250 to 2000 µg/mL. was determined 
(Table 3).

In a study in which the antimicrobial effect of the 
essential oil of G. cordifolium was tested against 
some pathogenic bacteria, it was reported that 
Listeria monocytogenes (0.156 mg/mL) was more 
sensitive to essential oils. Sabinene, one of the 
main components of essential oil obtained from G. 
cordifolium, has been reported to inhibit the growth 

Table 2. Antibacterial effects of G. cordifolium essential oil (MIC, µg/mL)
Microorganisms EO Ampicillin Chloramphenicol
Serratia marcescens NRRL B-2544 >3600 32 16
Pseudomonas aeruginosa ATCC 10145 >3600 32 8
Salmonella typhimurium ATCC 14028 >3600 0.5 8
Staphylococcus aureus ATCC 43300 >3600 1 16
Escherichia coli ATCC 8739 >3600 1 2
Listeria monocytogenes ATCC 19111 1800 1 8
Staphylococcus epidermidis ATCC 14990 1800 1 1
EO: Essential oil

Table 3. Anticandidal effects of G. cordifolium essential oil (MIC, µg/mL)
Microorganisms EO Ampicillin Chloramphenicol
Candida albicans ATCC 10231 2000 0.5 0.5
C. utilis NRRL Y-900 2000 0.5 0.125
C. zeylanoides NRRL Y-1774 500 1 0.5
C. glabrata ATCC 66032 500 0.5 0.5
C. tropicalis ATCC 750 500 1 0.5
C. parapsilosis ATCC 22019 500 0.5 2
C. krusei ATCC 6258 250 0.25 2
EO: Essential oil
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of various fungi in vitro, including several Candida, 
Trichophyton, and Aspergillus species (MIC = 0.16-5 
µl/ml) [22]. Among the tested bacteria in this present 
study, L. monocytogenes and S. epidermidis were the 
more sensitive to the essential oils, while the others 
appeared to be more resistant. Additionally, it has 
been established that the essential oil possesses anti-
Candida effects, particularly against C. krusei. The 
chemical composition of the plant is assumed to be 
significantly influenced by climatic and geographic 
factors. The results imply that shifting plant locations 
may affect biological activity by changing the 
phytochemistry of plants. 

In conclusion, to the best of our knowledge, this is 
the first report of volatiles and in vitro antimicrobial 
activities of G. cordifolium collected from this 
locality.

4. CONCLUSION

In previous studies, it has been reported that 
plants in the Apiaceae family are mostly used for 
digestive system diseases, hemorrhoids, diabetes, 
aphrodisiac and sedative [3]. G. cordifolium is one 
of the species used for these purposes. Our research 
revealed that the essential oil isolated from the aerial 
parts of G. cordifolium had a significant amount 
of monoterpene hydrocarbons. The major class 
of secondary metabolites in plants, monoterpenes 
are present in a wide range of plants, including 
those in the Apiaceae family. The compounds have 
antioxidative, antibacterial, sedative, and anti-
inflammatory properties, which is the reason they are 
frequently used in pharmaceuticals and medicine. 
Nevertheless, long-lasting studies have revealed 
their toxic properties. Although the majority of 
monoterpene compounds are safe for use in food 
and medicine for humans, some of them have the 
potential to be harmful in certain doses or under 
specific conditions (such as pregnancy). Numerous 
monoterpenes can exhibit a variety of hazardous 
features, including genotoxic, allergic, neurotoxic, 
and embryotoxic effects. 

Additionally, the antibacterial activity of the 
essential oil was moderate. The findings of this study 
also suggested that this plant’s essential oil might be 

employed as an antimicrobial component to ensure 
the safety of foodborne pathogens.
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