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Abstract 

Purpose: To determine the chemical composition of Ferula elaeochytris, a plant with traditional 
medicinal uses, and to investigate its potential benefits. 
Methods: Ferula elaeochytris specimens were collected from Engizek plateau of Kahramanmaras, 
Turkey in early June 2017, and dried in a cool and dry place at room temperature. Once dried, they 
were ground into a powder using a plant grinder. A Soxhlet extractor was employed for extraction of the 
powdered roots using diethyl ether solvent for 4 h, and then subsequently evaporated using a rotary 
evaporator. The extract was analysed by gas chromatography mass spectrometry (GC-MS) to reveal 
the components of F. elaeochytris. 
Results: Khusinol, ferutinin and beta-ionone, components with anti-inflammatory phytoestrogen, 
antiproliferative and antioxidant activities, were found in high levels (25.9, 13.9 and 22.9 %, 

-pinene, which has anti-inflammatory, 
bronchodilator, hypoglycaemic and anticarcinogenic effects, was found at lower levels (12.9 % or less).  
Conclusion: The results reveal the presence of some therapeutically beneficial components of F. 
elaeochytris root extract, including compounds with antioxidant and anti-inflammatory effects.  
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INTRODUCTION 
 
The significance of phytotherapy is recognised 
worldwide. In some industrilised regions, most of 
the population utilise at least one complemetary 
and alternative medicine [1]. Ferula L. is a 
perennial genus of the Apiaceae family, 
represented by almost 185 species. Twenty-
three of these species are part of the flora of 

Turkey, 12 of which are endemic [2]. Species of 

These species have been traditionally used as 
an aphrodisiac in the southeastern regions of 
Turkey, as well as in some other countries [2,3]. 
Moreover, the leaves and roots of this plant have 
been used for centuries to encourage the mating 
of goats and sheep [2].  
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Studies on some species of Ferula contain 
tannins, saponins, terpenes, amylum, essential 
oils, and alkoloids and have suggested that, in 
addition to their aphrodisiac effect [4], these 

-
pinene and germacrene B, which have potent 
antioxidant and anti-inflammatory effects. They 
have also been reported to display cytotoxic, 
antidiabetic, antimicrobial, antifungal, 
antiulcerative and hepatoprotective effects in 
humans, as well as a relaxant effect on the 
corpus cavernosum [5-8]. 
 
Ferula elaeochytris Korovin is a species of Ferula 
that is found throughout Syria, Lebanon and the 
eastern Mediterinean provinces of Turkey, such 
as Hatay and Kahramanmaras [9]. In a previous 
study, root extract of Ferula elaeochytris 
collected from the Engizek plateau in 
Kahramanmaras was found to have positive 
effects on diabetes and infertility [10]. Although 
commercial products derived from Ferula 
elaeochytris Korovin are abundantly consumed, 
there is limited information about the composition 
of the plant. Thus, the aim of this study was to 
evaluate the chemical composition of Ferula 
elaeochytris Korovin from Kahramanmaras, 
Turkey. 
 
EXPERIMENTAL 
 
Plant material 
 
Roots of F. elaeochytris were collected from the 
Engizek plateau (Kahramanmaras) in June 2017. 
The specimens were authenticated by Prof Dr 
Ilhan Uremis (a taxonomist). A voucher specimen 
has been kept in the herbarium of the 
Department of Plant Protection, Faculty of 
Agriculture, Hatay Mustafa Kemal University, 
Turkey. 
 
Preparation of Ferula elaeochytris roots 
 
F. elaeochytris roots investigated in this study 
were collected from the Engizek plateau, 
Kahramanmaras, in the first week of June 2017. 
Soil and foreign materials on the outer surface of 
the roots were removed, and roots were dried on 
a clean, dry surface to ensure no decomposition 
occurred. Dried specimens were then pulverised 
through a 1-mm sieve. Ground samples were 
placed in thimbles and covered with cotton. 
 
Ferula elaeochytris extraction 
 
A solvent extraction method was used for the 
extraction of F. elaeochytris roots. Extraction was 
performed using a Soxhlet extractor, with each 
apparatus volume being 250 mL [11]. The 

thimbles containing 20 g of ground F. 
elaeochytris root were placed into the extraction 
tube of the Soxhlet extractor. A boiling flask with 
a known weight (M1) was placed under the 
extraction tube. Approximately 320 mL of diethyl 
ether (Merch, Germany) was added to the 
extraction tube (enough solvent to be emptied via 
the siphon and filled up halfway) and extracted in 
the re-  
 
At the end of the extraction, the flasks containing 
the solvent were connected to an evaporator 
(Heidolph WB 2000) to remove the solvent. The 
samples, removed from the evaporator were kept 

completely blow the solvent in the event of 
possible residual solvent, which was then cooled 
down to room temperature in a desiccator and 
weighed (M2). Yield (Y) was computed as in Eq 
1. 
 
Y (%) = {(M2  M1  
 
where M1 is the weight of the flask (g), M2 the 
weight of the crucible with the extract (g) and m 
is the weight of the dry sample (g). 
 
Gas chromatography mass spectrometer 
(GC-MS) analysis  
 
Gas chromatography mass spectrometry (GC-
MS Clarus 500; Perkin Elmer Inc., Waltham, MA, 
USA) was performed for analysis. Sample 
preparation for injection to the instrument was 
done as 0.1 mL of extract with vortexed 1 mL of 
n-hexane. For GC-MS injection, 1 L of sample 
was collected in an injector and directly injected 
to the GC/MS instrument. The results are 
expressed as a percentage. The analysis 
conditions for GC-MS are given in Table 1. 
 
Statistical analysis 
 
The relative amount of the separated 
compounds, expressed as a percentage, were 
calculated from the total ion chromatograms 
using the computerised integrator. Only 
components with a relative percentage over 0.1 
% (on a polar column) are reported here. The 
results were calculated as a percentage using 
Microsoft Excel version 2013. The data are 
reported as the mean of triplicate measurements. 
 
RESULTS 
 
In our study, we analysed the root extract of F. 
elaeochytris specimens collected from the 
Engizek plataeu of Kahramanmaras by GC-MS. 
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Table 1: Gas chromatography mass spectrometry (GC-MS) operating conditions 
 
Variable Operating condition 
Column SGE BPX-5 GC-  mm internal diameter, 0.25  
Column temperature  
Injection port temperature    
Oven temperature   
Carrier gas Helium (1.5 mL/min) 
Split ratio 0 
Electron ionisation energy 70 eV 
Mass range 35 425 m/z 
Library database Nist and Wiley 
Detector PMT (Photomultiplier) 
 
From our findings, F. elaeochytris contains 39 
different components (Figure 1; Table 2). Some 
of the components have bioactivity, considered 
to have anti-inflammatory (khusinol, 25.9 %), 
phytoestrogen (ferutinin, 13.9 %), antiproliferative 
and antioxidant (beta-ionone, 22.9 %), anti-
inflammatory, hypoglycaemic, antioxidant and 
anticarcinogenic (alpha-pinene 12.9 %), 
antioxidant (beta-farnesene 1.3 %), anti-
inflammatory, antiallergic and antiasthmatic 
(Drimenol 0.96 %) effects (Table 3). On the other 
hand, Mass spectrum of some major compounds 
identified in the extract (Figure 2). 
 
DISCUSSION 
 
Many studies have been carried out on different 
species of the Ferula genus. These studies have 
shown that different components may be 
present, and even the same Ferula species can 
contain different components when grown in 
different regions. These differences may be due 
to numerous factors, including the different 
environmental conditions of the region, such as 
the vegetation, climatic conditions, and minerals 
in the soil [12]. As the components of the same 
plant species grown in different regions may 
vary, and considering that these components 
have different effects and mechanisms of action, 
this may result in variations between plants with 
regard to their medicinal properties, such as their 
antioxidant, anti-inflammatory, cytotoxic and 
antiproliferative effects.  
 
Although F. elaeochytris is widely used among 
Anatolian people, we could only find a single 
study in the literature that investigated its 
composition, which was focused on F. 
elaeochytris ntakya 
[9]. The plants used in our study were collected 

which has different enviromental conditions. We 
identified 39 different components of F. 
elaeochytris by GC-MS (Table 2). The study by 
Baser et al. identified 43 different components of 

F. elaeochytris collected 
Antakya, by GC-MS analysis [9]. 
 

 
 
Figure 1: Chromatogram of Ferula elaeochytris 
extract 
 

 
Figure 2: Mass spectrum of major compounds 
identified in the extract.  Note: A: Alfa- pinene; B: 
Beta- pinene; C: Beta-ionone; D: -Farnesene; E: 
Trans-edulan; F: Globulol; G: 2,4-Dimethoxybenzyl 
alcohol; H: Methyl paraben 
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Table 2: Composition of Ferula elaeochytris extract 
 
RT Area (%) Compound CAS no. 
29.80 0.225992 -cadinene 39029-41-9 
31.26 0.275786 9-Aristolen-1-ol 27862-07-3 
31.50 0.183513 Allo-aromadendrene 25246-27-9 
31.56 0.183967 (-)-|A-Gurjunene 489-40-7 
31.63 0.50014 (-)-Isoledene 95910-36-4 
31.95 0.168248 -amorphone 483-75-0 
32.04 0.057981 Seychellene 20085-93-2 
32.26 1.355226 Beta-farnesene 18794-84-8 
32.27 0.088014 Sorelline 73004-62-3 
32.67 12.8970 Alfa- pinene 7785-26-4 
33.23 2.65110 Beta- pinene 127-91-3 
33.39 0.309169 (-)-alpha-curcumene 4176-17-4 
33.72 0.238055 Homomyretenol 128-50-7 
33.89 0.099362 Eudesma-3,11-diene 473-13-2 
34.12 1.038253 Alpha-cendrene 469-61-4 
34.33 0.108814 Propene, 2-methyl-1-(trimethylcyclopropylidene)- 14803-30-6 
34.46 0,133692 (+)-Cuparene 16982-00-6 
34.51 0.067404 Cadina-3,9-diene 523-47-7 
34.72 0.12934 L-Caryophyllene 87-44-5 
36.21 0.315649 beta-Caryophyllene oxide 1139-30-6 
36.77 0.191072 (+)-Spathulenol 6750-60-3 
36.87 0.196105 Beta-costal 3650-40-6 
37.10 1.675901 Globulol 489-41-8 
37.42 0.457788 Viridiflorol 552-02-3 
37.68 0.066949 Cedrelanol 5937-11-1 
37.80 0.963029 Drimenol 584-79-2 
38.06 0.069892 Selinenol 1209-71-8 
42.28 0.372852 3-hydroxy-.beta.-ionone 15401-34-0 
42.57 1.394499 Neoclovene oxide  
47.90 1.583501 ar-Turmerone 532-65-0 
48.95 13.58864 Trans-edulan 41678-29-9 
50.96 0.123127 hexyl cinnamylaldehyde 101-86-0 
53.27 0.663831 Phenethyl tiglate 55719-85-2 

53.91 0.225136 3-Methyl-2-Butenoic Acid,2,6-Dimethylnon-1-En-3-Yn-5-
Yl ester  

60.26 22.89477 Beta-ionone 79-77-6 
69.73 13.947 Ferutinin (Methylparaben) 41743-44-6 
70.72 0.1837 Isobutyric Acid Piperonyl Ester 5461-08-5 
76.10 25.93169 Khusinol 24268-34-6 
77.02 11.52541 2,4-Dimethoxybenzyl alcohol 7314-44-5 
RT: Retention time; CAS no: Chemical Abstracts Service number 
 
Table 3: Major components identified bioactivities of Ferula elaeochytris root extract 
 

Compound CAS no. 
Component and activity Reference 

Khusinol 24268-34-6 Terpenoid, Anti-inflammatory [9], [13] 

Beta-ionone 79-77-6 
 
Terpenoid 
Antiproliferative, antioxidant, 
chemopreventive 

 
[14], [15] 

Ferutinin 41743-44-6 

 
Terpenoid, 
Phytoestrogen, Treatment osteoporosis, 
anticarcinogenic 

 
[19-23] 

Alfa- pinene 7785-26-4 
 
Anti-inflammatory, bronchodilator, hypoglycaemic, 
sedative, antioxidant, anticarcinogenic 

 
[9], [16] 

Beta-farnesene 18794-84-8  
Antioxidant 

[17] 

Drimenol 584-79-2  
Anti-inflammatory, antiallergic and antiasthmatic 

[25] 
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Beta-farnesene (1.35 %) and alpha-curcumene 
(0.309 %) were found at higher levels in the root 

compared to plants from Antakya [9], while 
caryophyllene oxide (0.315 %) was present at 
lower levels than plants from Antakya. 
Furthermore, beta- (2.651 %) and alpha-pinene 
(12.8 %) levels were similar between samples 
from the two regions. 
 
Previous evaluations have confirmed the 
presence of substances in F. elaeochytris with 
significant medicinal effects. The most important 
compound identified is khusinol, a member of the 
terpenoid class, which has been identified in 
many species of the plant, and its chemical 
structure revealed [13]. Although we found a high 
khusinol (25.93 %) content in F. elaeochytris 
from 
this compound in the study of F. elaeochytris 
from Yayladag, Antakya [9].  
 
One of the most interesting findings of the 
present study was the identification of beta- 
ionone, a terpenoid, in the samples. Beta-ionone 
has been approved as a safe food additive by the 
US Food and Drug Administration in 2015. 
Moreover, beta-ionone has chemoprevention 
effect of rat mammary carcinogenesis [14]. It also 
plays an important chemopreventive role in lung 
cancer [15]. While beta-ionone was detected at 
high levels (22.89 et al. [9] 
did not report the presence of beta-ionone in 
their study on the composition of F. elaeochytris 
from Antakya. Several investigators have 
reported the presence of alpha-pinene in Ferula 
species. This compound has been reported to 
have a variety of interesting pharmacological 
properties such as strong anti-inflammatory, 
bronchodilator, hypoglycaemic, sedative, 
antioxidant and broad-spectrum antibiotic 
activities [16]. Alpha-pinene was detected in the 
investigated samples, consistent with previous 
studies [9].  
 
The leaves and roots of F. elaeochytris have 
been used to encourage the mating of goats and 
sheep, and people have traditionally consumed 
the plant as an herbal infusion as an aphrodisiac. 
In addition, in a study on erectile dysfunction in 
diabetic rats, F. elaeochytris root extract 
collected from the Engizek plateau of 

effects on both diabetes and infertility [10]. In our 
study, beta-farnesene was detected in F. 
elaeochytris root extract. A previous study by 

 et al. [17], reported that plants containing 
this substance have antioxidant effects and a 

study by Caurnel et al [18] showed that they 
stimulate sex drive.   
 
Ferutinin, a terpenoid, has been previously 
detected in Ferula spp. such as F. hermonis [19], 
F. communis [20] and F. elaeochytris [21]. The 
oestrogen-like effects of the phytoestrogen 
ferutinin has been demonstrated in experimental 
studies, particularly in relation to its apoptotic 
properties, as well as its influence on calcium 
mobilisation, mitochondrial permeability and 
beneficial effect on osteoporosis [22, 23]. 
Ferutinin was identified in our specimens, similar 
to previous studies on Ferula spp. [19-21]. Unlike 

et al. [9] did not 
identify ferutinin in F. elaeochytris collected from 
Hatay. 
 
One of the most important substances identified 
in the root extract of F. elaeochytris in the current 
study was curcuminine. This compound has 
been shown to have a wide spectrum of 
biological activities, including anti-inflammatory, 
antimutagenic, fertility, anticoagulant, anticarci-
nogenic, antiulcer, antibacterial, antidiabetic, 
antifungal, antioxidant, antiprotozoal, antiviral, 
anti-Alzheimer antivenom, and hypochole-
steremic activities [24]. Furthermore, based on 
interviews with the locals, this plant has also 
been traditionally used for headaches and the 
common cold. Drimenol, a substance found in 
plants which is known to have anti-inflammatory, 
antiallergic and antiasthmatic effects [25], was 
present in low concentrations in our materials. 
 
CONCLUSION 
 
The findings of the current study indicate the 
presence of several potentially beneficial 
components in F. elaeochytris root extract (with 
antioxidant, anti-inflammatory, antidiabetic, 
anticarcinogenic and antiproliferative effects). 
These findings can form the basis of future 
preclinical and clinical trials to evaluate the 
potential application of F. elaeochytris in clinical 
practice. 
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