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Abstract

The essential oil of the herb of the medicinal plant known as “smoke tree” (Cotinus
coggygria Scop.) from Eastern, Anatolia (Turkey) was analyzed by Gas
Chromatography-Mass Spectrometry (GC/MS). Twenty ingredients were
identified for flowers representing 100% of the total oil while eleven ingredients
were characterized in leaf essential oil comprising 99.96% of the oil extracted. As
thymol (31.33%) and carvone (20.57%) were comprising main ingredients of the
flower oil, the major ingredients of the leaf were determined as limonene and cis-
ocimene by 48.53% and 23.57%, respectively. Identification of thymol form leaf
sample as the predominant ingredient was first reported.

Year: 2022
Volume: 6
Issue: 1 (March)
Pages: 130-134

©NoE

BY NG

Keywords

This article is an open access article
distributed under the terms and conditions
of the Creative Commons Attribution (CC
BY-NC) license
https://creativecommons.org/licenses/by-
nc/4.0/

Copyright © 2022

International  Journal of  Agriculture,
Environment and Food Sciences; Edit
Publishing, Diyarbakir, Tiirkiye.

Available online
http://www.jaefs.com
https://dergipark.org.tr/jaefs

Introduction

Cotinus coggygria is one of the smallest genus of the
Anacardiaceae family and is a species defined as a the
“Smoke tree”. In addition, the plant, which has a wide
distribution area, stretches from the Mediterranean,
Southern Europe, Moldova, the Himalayas and the
Caucasus to Central China (Novakovic et al., 2007;
Tung et al., 2013; Banadkooki et al., 2019). It is frequent
in some parts of Turkey mainly North, East and South
biomes, called “Boyaci sumag1”, “Sar1 boya”, “Sar1 can”
and “Sar1 yaprak”, locally (Bakis et al., 2011).

Generally, the plant is regarded as either wide shrubs
or small tree, and has simple, oval leaves of yellow
colour with a length of 3-8 cm, 18 cm thick. The flowers
of the pentamerous plant, sometimes pale yellow or
yellow-green, and abortive-hermaphrodite, long

Cotinus coggygria Scop., GC/MS, Essential oil, Thymol, Carvone

peduncle, in pole free blooming (da Silva et al., 2018;
Pandourska et al., 2021; Shaboyan et al., 2021).

C. coggygria is a beneficial plant known for its
medicinal activity, useful timber and landscape appeal.
The young branches and leaves of the plant are used for
the production of the aforementioned terpenic fragrant
essential oil for use as perfumery in cosmetics
(Gospodinova and Krasteva, 2017; Bahadirli, 2020;
Thapa etal., 2020; Sukhikh et al., 2021). It has also been
used for resisting gastric, paradontosis, diarrhoea and
duodenal ulcers (lvanova et al., 2005). The extract of C.
coggygria, which is beneficial for eye ailments, is also
used in a cholagogue fever (Li, 2009). In addition, the
dried leaves and other parts of C. coggygria are used as
antipyretics in traditional Chinese medicine (Thapa et
al., 2020; Sukhikh et al., 2021). In addition, C.
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coggygria syrup protects the liver and most organs from
chemical damage, affects the bile flow rate, and prevents
inflammation, tumour, microbial infections and
increases the immune system (Milosavljevic et al.,
2021).

Prior phytochemical analysis of Cotinus coggygria
identified showed almost having the same chemical
composition  with  monoterpenic  hydrocarbons
predominant (Novakovic et al., 2007; Milosevic et al.,
2008; Fraternale and Ricci, 2014; Sukhikh et al., 2021).

There have been studies on leaf essential oil of the
plant in Tiirkiye (Demirci et al., 2003; Bahadirli, 2020).
However, this is the first report, to our knowledge, on
inflorescence chemical profile on were collected from
the naturally growing plants on the Sarikamis region of
Kars, Turkey.

Materials and Methods

Plant Material

The fresh aerial parts of Cotinus coggygria Scop.
were collected from the naturally growing plants in the
Sarikamis region of Kars, Turkey in 2015. The plant
materials were collected air-dried under shade, carefully
separated into flowers and leaves, and kept for further
analyses of the taxonomic identification of the collected
plant materials was done by a plant taxonomist from the
Department of Biology, Yuzuncu Yil University, Van,
Turkiye.

Analysis of the Essential Oil

Drying 100 g of the plant sample in the Clevenger
for 3 hours was subjected to hydrodistillation. The
obtained oils were extracted with the help of distilled
water and stored at 20 °C in an unopened bottle for later
use. At the end of the analysis, the yields are based on
the dry matter of the plant samples.

Gas Chromatography-Mass Spectrometry Analysis

The plant materials analyses were carried out on
Shimadzu QP2010 brand model gas chromatography
quadrupole-mass spectrometry system fitted with a
TRB-WAX column (30 m x 0.25 mm film with 0.25 pm
thickness). The carrier gas was helium with a linear
velocity of 40 cm sec-1, the split ratio was 1:50 at a flow
rate of 1.2 mL min-1. Primarily, oven temperature 60°C
for 3 min and then programmed to raise from 60 to
240°C at 9°C min-1 and at last held isothermally for 5
min at 240 °C. The pre-processing took a total of 33
minutes injection and the ion source temperature in the
device used was 240 °C. The injection volume was 1 pL
in the 1/50 split mode (Devi et al., 2021). Masses were
afflicted at 70 eV. The measured mass range was
between 40 and 300 m/z. The contents of essential oils
were defined by equal related retention times and mass
spectra with authentic samples from essential oil library
data (NIST 27, Wiley, 7 and NIST 147) and by
comparing relative rate indices (RI) with published data.

Results and Discussion

The percentage of every identified compound in the
leaf essential oil of Cotinus coggygria has given in Table
1, in which the ingredients are listed in accordance to
with their retention indices. The GC/MS chromatogram
of the essential oils has also appeared in Figure 1. The
result analysis of a total of eleven compounds was
characterized accounting for 99.96% of ingredients in
the leaf oil samples. The total essential oil content for

flower and leaf samples were 1.1% and 0.9%,
respectively (Table 2).

The oil, characterized by the high amount of
monoterpenes, was dominated by limonene (48.53%)
and cis-ocimene (23.67%). The other major ingredients
were cis-ocimene (7.22%), - Phellandrene (5.62%) and
a-pinene (3.72%). In the inflorescence oil, however, 21
ingredients were identified, representing 100% of the
total oil. Thymol (31.33%) and carvone (20.57%) were
found as the predominant ingredients. The essential oil
was mainly characterized by sesquiterpene. The
chromatogram profile of C. coggygria leaf oil has
presented in Figure2.

As a result of some studies thirty-eight tables of
contents from the category of monoterpenes and
sesquiterpenes were described in the essential oils from
the flowers of Cotinus coggygria from the South Serbia.
In analysis, the main components in the essential oils
were determined as monoterpene limonene (39.5%,
6.5% and 3.39%) and a-pinene (16.0, 15.1% and 21.9%)
from leaves, flowers and stems has obtained (Milosevic
etal., 2008).

Conclusion

In a study conducted on the same plant, in laboratory
studies of wild C. coggygria plant from two regions in
Serbia, such as Deliblatska pescara and Zemun, it was
determined that monoterpenic hydrocarbons were
prominent as 87.4% and 93.1%, respectively. As a result
of the analysis, the main components of both extractions
were limonene (47.0% and 39.2%), (Z)-B-ocimene
(16.4% and 26.3%), a-pinene (8.2% and 8.4%), (E)-B-
Osimene (4.6%) and 9.0% and terpinolene (6.8% and
5.3%) were found to be the same (Novakovic et al.,
2007). Oil samples from Bulgaria contain basic
components such as 8.5% a-terpineol, 43.0% a-pinene,
5.7% cymene, 2.4% globulol 11.4% B-pinene (Thapa et
al., 2020). The main components of Hungarian oil
samples were a-pinene 24.4-34.3%, §-3-carene 4.6—
11.0%, limonene 30.0-40.0%, B-pinene 7.6-20.2% and
a-terpinolene  3.3-10.6% (Hethelyi et al., 1986).
Similarly study ingredients of C. coggygria show that
was 6.9% PB-ocimene, 7.6% a- pinene (Rezaee et al.,
2019). The essential oil composition of the flowers and
leaves of Cotinus coggygria from Greece has previously
been studied revealing limonene (67.4% and 41.4%) as
the major constituent of both leaf and flower oil,
respectively, where a-pinene was reported as the second
main ingredient of either leaf (14.7%) or flower (32.4%)
(Tzakou et al., 2005). GC/MS analysis of volatile oil of
flowering aerial parts smoke wood from Italy revealed
a-pinene (8.5%), (Z)-B-ocimene (15.2%), limonene
(47.1%) and (E)-B-ocimene (5.3%) as the predominant
ingredients (Fraternale and Ricci, 2014). While,
camphene (8%), myrcene (50%), linalool, a-pinene
(10%), and a-terpineol were described as the primary
ingredients in the French Cotinus coggygria oil
(Gildemeister and Hoffmann, 1959). The most
predominant ingredients from Turkish smoke wood
were determined as (E)-B-ocimene (9.7 %), (2)-B-
ocimene (27.9 %) and limonene (48.5 %) (Demirci et
al., 2003). The unique finding of the current study was
identification of thymol as the major constituent of leaf
essential oil, which hadn’t been observed in any of the
previous research. Moreover, characterization of phytol
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from diterpenes chemical class could be considered as
the other novelty of the studied oil.
Table 1. Ingredient of the essential oils from C. coggygria Scop. aerial part.

Peak Ingredient RI Flowers Leaf
1 a-pinene 908 - 3.72
2 B-myrcene 941 - 0.77
3 Limonene 955 10.56 48.53
4 cis-ocimene 969 6.40 23.67
5 trans- f-ocimene 976 1.61 5.62
6 a- terpinolene 990 0.84 2.75
7 trans-caryophyllene 1090 0.79 231
8 trans-anethole 1093 - 3.47
9 a-amorphene 1108 0.54 -
10 a-terpinyl acetate 1112 0.47 -
11 B-bisabolene 1120 1.33 -
12 Gerany| acetate 1128 0.37 -
13 d-cadinene 1130 1.27 -
14 Anethol 1148 11.55 -
15 trans-anethole 1151 2.34 -
16 Caryophyllene 1189 0.38 0.84

oxide
17 Methyl eugenol 1193 1.23 -
18 Cedrenol 1221 2.62 -
19 Cedrol 1224 - 7.19
20 Thymol 1232 31.33 -
21 Carvone 1239 20.57 -
22 cis-asarone 1242 0.94 -
23 B-eudesmol 1245 0.79 -
24 Solvanol 1274 1.58 -
25 Phytol 1326 - 1.09
Total (%) 100.00 99.96
Essential oil content (%) 1.1 0.9

-18

Abundance

421

10.0 20.0 240

min

Figure 1. Chromatogram of C. coggygria Scop. flower.
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Figure 2. Chromatogram of C. coggygria Scop. leaf.
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