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Abstract

Marrubium cuneatum Banks & Sol. is a perennial plant belonging to the Iran-Turan phytogeographical region, which is distributed in
a limited region in the Middle East (Lebanon, Syria, Palestine, Turkey, Irag and Iran). The chemical composition of the essential oil of
Marrubium cuneatum Banks & Sol. (Lamiaceae) from Turkey was characterized. Hydro-distilled essential oil was analysed
simultaneously by gas chromatography (GC) and gas chromatography-mass spectrometry (GC/MS), respectively. A total of 75
components representing 94.7% of the oil were determined; linaool (29.7%), caryophyllene oxide (9.8%), and B-caryophyllene (9.0%)
were identified as the major compounds, to the best of our knowledge for the first time from Turkey.
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Introduction

The genus Marrubium (Lamiaceae) comprises about 40 species native to Europe, Asia and the Mediterranean
region (Akgil et al., 2008). The genus is represented by 27 taxa in Turkey, including 17 endemic (Celep &
Dirmenci, 2017). The Marrubium species, which are generally named as 'bozot’ or ‘bozotu' in Turkey, has
been observed to be used for inflammation, diabetes, hypertension, intestinal pain, dyspepsia and
haemorrhoids in the traditional medicine (Naghibi et al., 2005; El-Hilaly et al., 2003; Oziidogru et al., 2011).
As for the chemical composition of Marrubium species, they produce a large variation of flavonoids,
polyphenols, steroids, diterpenoids and phenylpropanoids (Meyre-silva & Cechinel-Filho, 2010). Important
biological activities are due to the presence of phytochemicals mentioned above, such as antioxidant, wound
healing (Amri et al., 2017), antimicrobial and cytotoxic activity (Hayet et al., 2007), antidiabetic (Boudjelal et
al., 2012), anti-inflammatory activity (Sahpaz et al., 2002), antiprotozoal activity (Kirmizibekmez et al., 2011)
among others.

M. cuneatum is native to Iran, Turkey, Iraq, Lebanon-Syria and Palestine. Due to the fact that it spreads in a
limited geography, studies are very limited. However, some traditional uses have been recorded in the
literature. The flowering part of the plant was used to treat haemorrhoids by compressing the decoction (El
Beyrouthy et al., 2012) in Lebanon. In Turkey an infusion that prepared from the leaves of M. cuneatum were
used to treat abdominal pain (Tetik et al., 2013). The only reports on the essential oils, from plants collected
from Iran and Lebanon have been published (Baher Nik et al., 2004; Grassia et al., 2006).

In the present study, composition of essential oil of M. cuneatum from Turkey was evaluated, and was
compared with the previous results from Iran and Lebanon. To the best of our knowledge, this study is the
first report on the M. cuneatum Banks & Sol. volatiles from Turkish specimens.
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Materials and Methods
Plant material and isolation of essential oil

The aerial parts of Marrubium cuneatum were collected at the flowering stage from Malatya, Turkey and
identified by Prof. Dr. Turan Arabaci. A voucher specimen with the deposition number Sl 1001 is stored in the
Faculty of Pharmacy Herbarium, inénii University. The air-dried aerial parts of the plant were hydro-distilled
for over 3 h using Clevenger-type apparatus to give a small amount of essential oil, which was trapped in n-
hexane. The volatiles of the essential oil were analysed both by GC-FID, and GC/MS.

Chromatospectral analyses

The analysis conditions were as previously reported (Demirci et al., 2017). The analyses were performed using
an Agilent 5975 GC/MSD system. The analysis results are listed in Table 1.

Determination of the volatile components were performed by comparison of their relative retention times
(RRT) with those of original samples or by comparison of their relative retention index (RRI) to series of n-
alkanes. Computer matching using Wiley GC/MS Library, MassFinder 3 Library among others were performed
(McLafferty & Stauffer, 1989; Koenig et al., 2004) and in-house “Baser Library of Essential Oil Constituents”
built up by authentic compounds of oils, also MS literature data (Joulain & Koenig, 1998; ESO, 2000), was
used for the characterization.

Results and Discussion

Due to a relatively low yield, the volatiles were trapped in n-hexane. Seventy-five components representing
94.7% of the essential oil were identified and characterized in the present study. Linaool (29.7%),
caryophyllene oxide (9.8%) and B-caryophyllene (9.0%) were determined as major components.

In recent studies on M. cuneatum essential oil, Germacrene D (15.6%), spathulenol (6.5%) and hexadecanoic
acid (6.5%) were determined as major components from Lebanon (Grassia et al., 2006) while
bicyclogermacrene (39.7%) and germacrene D (24.1%) were determined as major components of the
essential oil obtained from Iran (Baher Nik et al., 2004).

Table 1. The Composition of Marrubium cuneatum volatiles

RRI Compound %
1174 Myrcene 0.5
1203 Limonene 0.1
1225 (2)-3-Hexenal 0.1
1244 2-Pentyl furan 0.1
1266 (E)-B-Ocimene 0.2
1280 p-Cymene 0.1
1304 1-octen-3-one 0.1
1393 3-Octanol 0.1
1400 Nonanal 0.1
1452 1-Octen-3-ol 0.5
1492 Cyclosativene 0.1
1495 Bicycloelemene 0.5
1497 a-Copaene 0.1
1506 Decanal 0.2
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1535
1538
1553
1565
1589
1597
1600
1612
1631
1659
1668
1669
1687
1704
1706
1719
1726
1742
1755
1765
1773
1776
1798
1808
1838
1849
1857
1868
1958
1973
2008
2030
2046
2071
2095
2131
2144
2148
2156
2170
2179
2200
2226
2232
2255
2298

B-Bourbonene
7,8-Dihydrolinalool
Linalool

Linalyl acetate
B-Ylangene
B-Copaene
B-Elemene
B-Caryophyllene
Hexyl tiglate
y-Gurjunene
(2)-B-Farnesene
Sesquisabinene
a-Humulene
y-Muurolene
a-Terpineol

Borneol
Germacrene D
B-Selinene
Bicyclogermacrene
Geranyl acetate
o-Cadinene
y-Cadinene

Methyl salicylate
Nerol
(E)-B-Damascenone
Calamenene
Geraniol

(E)-Geranyl acetone
(E)-B-lonone
1-Dodecanol
Caryophyllene oxide
Methyl eugenol
Norbourbonone
Humulene epoxide-II
Hexyl benzoate
Hexahydrofarnesyl acetone
Spathulenol
(2)-3-Hexen-1-yl benzoate
a-Bisabolol oxide B

(E)-2-Hexenyl benzoate

3,4-Dimethyl-5-pentylidene-2(5H)-furanone

3,4-Dimetil-5-pentyl-5H-furan-2-one

Methyl hexadecanoate (=Methyl palmitate)

a-Bisabolol
a-Cadinol

Decanoic acid

0.8
0.3
29.7
8.2
0.3
0.3
0.3
9.0
0.1
0.1
0.5
0.3
0.7
0.2
0.1
0.1
3.9
0.4
14
0.2
0.3
0.1
0.1
0.2
tr
0.1
0.2
0.6
0.6
0.2
9.8
2.0
0.4
0.4
0.2
6.4
0.6
0.2
0.3
0.3
0.3
0.5
0.2
0.4
0.2
0.1
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2300 Tricosane 0.5
2316 Caryophylla-2(12),6(13)-dien-5B-ol (=Caryophylladienol 1) 0.2
2324 Caryophylla-2(12),6(13)-dien-5a-ol (=Caryophylladienol Il) 0.7
2325 Octyl benzoate 0.2
2384 Farnesyl acetone tr
2384 1-Hexadecanol 0.3
2389 Caryophylla-2(12),6-dien-5a-ol (=Caryophyllenol I) 1.0
2392 Caryophylla-2(12),6-dien-5B-ol (=Caryophyllenol II) 1.8
2456 (2)-9-Methyl octadecanoate (=Methyl oleate) 0.1
2503 Dodecanoic acid 0.2
2622 Phytol 0.4
2670 Tetradecanoic acid 1.1
2700 Heptacosane 0.3
2822 Pentadecanoic acid 0.1
2931 Hexadecanoic acid 34
Total 94.7

RRI: Relative retention indices calculated against n-alkanes. % calculated from FID data. tr Trace (< 0.1 %)

According to the literature survey, the major components were spathulenol (15.8%) and B-caryophyllene
(9.0%) for M. globosum subsp. globosum oil (Sarikiirk¢li et al., 2008), B-caryophyllene (23.2%) and (2)-B-
farnesene (13.5%) for M. bourgaei ssp. caricum oil (Demirci et al., 2004), hexadecanoic acid (15.4%) and
germacrene D (11.1%) for M. parviflorum subsp. oligodon oil (Bal et al., 1997), hexadecanoic acid (33.3%) and
hexahydrofarnesyl acetone (6.4%) for M. bourgaei ssp. bourgaei oil (Kiirk¢lioglu et al., 2007), (2)-p- farnesene
(20.2 %) and nonacosane (18.5%) for M. anisodon oil (Kirimer et al., 2015). Also 9 species of Marrubium genus
collected from the Aegean province were evaluated for their essential oil chemistry, where the major
constituents were determined as (Z)-B-farnesene, germacrene D, B-caryophyllene, caryophyllene oxide and
bicyclogermacrene with variable percentages (Akbulut et al., 2020). When the major components of the
essential oils were compared to other Marrubium species from Turkey, the content of linalool in our sample
is remarkable.

Linalool showed anti-inflammatory, antinociceptive and antihyperalgesic activities in different animal
models, and also its spasmolytic effect and antioxidant properties were reported (Peana et al., 2008).
Intraperitoneal administration of caryophyllene oxide at the doses of 12.5 and 25 mg/kg showed significant
peripheral analgesic, along with anti-inflammatory, activity on experimental animal model (Chavan et al.,
2010). B-Caryophyllene showed significant therapeutic potential in several assays such as antioxidant, anti-
inflammatory, antimicrobial and anticancer (Sharma et. al., 2016). The biological activity of M. cuneatum
essential oil was previously reported, where the antimicrobial activity of essential oil was evaluated against
eight selected Gram-positive and Gram-negative bacteria by in vitro paper-disc diffusion method, where the
activity results in active when compared with antimicrobial standards (Grassia et al., 2006).

Conclusion

The volatile composition was compared with the previous results obtained from other localities, new
components were added to the current knowledge. Further detailed studies are needed to evaluate the
biological and medicinal properties of M. cuneatum.
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