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Abstract

The fruits, aerial parts and roots of Neomuretia pisidica (Kit Tan) Kljuykov, Degtjareva & Zakharova were extracted with n-hexane.
Total of 18 compounds were characterised by GC analyses of the n-hexane extracts. Main volatile components of the n-hexane extract
of aerial parts were characterized as 1,8-cineole (23.4%), camphor (21.4%), 2-ethyl hexanol (14.6%), a-pinene (7.2%), and verbenone
(6.4%). Methyl linoleate (19.3%), 1,8-cineole (16.5%), camphor (13.2 %), a-pinene (6.1 %) and 2-ethyl hexanol (4.9%) were found in
the n-hexane extract of roots. Whereas, 1,8-cineole (23.3 %), camphor (20.3%), 2-ethyl hexanol (14.2 %), a-pinene (9.9%), and
limonene (4.1%) were the major components of the n-hexane extract of fruits. Antimicrobial activity were identified using a
microdilution assay against selected human pathogenic strains. The most potent inhibitor activities with 156 ug/mL concentrations
were detected against S. aureus and E. faecalis.
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Introduction

Neomuretia (Apiaceae) is a new genus of geophytic plants that represented by two species distributed in the
Mediterranean region of Turkey and Northern Iraq. Neomuretia pisidica (Kit Tan) Kljuykov, Degtjareva &
Zakharova (syn. Hellenocarum pisidicum) is an endemic species growing in the Karaman province of Turkey
(Zakharova et al., 2016). Apiaceae species are among the richest in essential oils (Baser&Kirimer, 2014;
Oroojelian et al., 2010; Sarebkhar&Iranshahi, 2010; Tabanca et al., 2006). Akalin et al., 2009 and Kljuykov et
al., 2020 published recent botanical reviews on the family. According to our interviews with local people,
basal leaves of this species are used as food and for the treatment of toothaches.

The current study was aimed to investigate the volatile components and antimicrobial activity of the n-
hexane extracts of N. pisidica.

Materials and Methods

Plant material

The roots, aerial parts, and fruits of N. pisidica were collected from the northern slopes of Goksu river valley
near Akgaalan village, Karaman Province in 2017, and identified by one of us (OC). Voucher specimens were
deposited at the GAZI Herbarium (Herbarium No: 2986).
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Extraction of plant materials

The air-dried plant materials (fruit, root, and aerial parts; each 200 g) were separately powdered and
extracted with n-hexane (3x 200 mL) at room temperature and filtered. The n-hexane was removed in a
rotary evaporator in vacuo.

GC-MS analysis

The GC-MS analysis was carried out using an Agilent 5975 GC-MSD system. The analysis conditions were as
described in our previous publication (Karaca et.al., 2020).

GC analysis

The analyzes were carried out as described in previous publications (Karaca et.al., 2020). GC analysis results
are given in Table 1. Computer matching against commercial (Wiley GC/MS Library, MassFinder Software 4.0)
(1,2) and in-house “Baser Library of Essential Oil Constituents” built up by genuine compounds and
components of known oils.

Antibacterial activity

The antibacterial activity was studied using broth microdilution assay following the methods described by
the CLSI, Clinical and Laboratory Standards Institute Standards (CLSI, 2006). The potential minimum inhibitory
concentrations (MIC) were calculated against the selected human pathogenic; Pseudomonas aeruginosa
ATCC 10145, Enterococcus faecalis ATCC 29212, Staphylococcus aureus ATCC 6538, and Escherichia coli NRLL
B-3008. The activity was studied as described in previous publications (Karadag et.al., 2019). The antibacterial
evaluations were in triplicates and reported as mean in Table 2.

Results and Discussion

The volatile constituents of the n-hexane extracts of N. pisidica fruits, roots, and aerial parts were analyzed
using GC-FID and GC-MS which led to the identification of eighteen compounds. The main components of
the n-hexane extract of the aerial parts were characterized as 1,8-cineole (23.4%), camphor (21.4%), 2-ethyl
hexanol (14.6%), a-pinene (7.2%), and verbenone (6.4%). Methyl linoleate (19.3%), 1,8-cineole (16.5%),
camphor (13.2%), a-pinene (6.1%) and 2-ethyl hexanol (4.9%) were identified in the n-hexane extract of
roots. Whereas, 1,8-cineole (23.3%), camphor (20.3%), 2-ethyl hexanol (14.2%), a-pinene (9.9%), and
limonene (4.1%) were the major components of the n-hexane extract of fruits.

Table 1.The Volatile Composition of Neomuretia pisidica n-hexane extracts

RRI Compounds Aerial part % Fruit % Root %
1032 a-Pinene 7.2 9.9 6.1
1076 Camphene 1.8 3.2 1.6
1093 Hexanal - 13 -
1174 Myrcene 15 2.5 1.0
1194 Heptanal - 1.3 -
1203 Limonene 3.1 4.1 2.3
1213 1,8-Cineole 234 233 16.5
1280 p-Cymene 4.5 2.7 1.5
1496 2-Ethyl hexanol 14.6 14.2 4.9
1532 Camphor 21.4 20.3 13.2
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1536 Pinocamphone 3.2 3.0 1.6
1553 Linalool 35 25 1.1
1706 o-Terpineol 13 0.8 0.5
1719 Borneol 5.0 2.8 2.2
1725 Verbenone 6.4 3.8 2.8
2242 Methyl hexadecanoate - - 4.3
2509 Methyl linoleate - - 19.3
2583 Methyl linolenate - - 4.1

Total 96.9 95.7 83.0

RRI: Relative retention indices calculated against n-alkanes. %: Calculated from FID data

Table 2. Antimicrobial activities of the n-hexane extracts of N. pisidica (MICs in mg/mL)

Sample P. aeruginosa S. aureus E. coli E. faecalis
Fruit extract 2.5 2.5 0.625 0.156
Root extract 2.5 0.156 0.625 0.156
Aerial part extract 1.25 0.156 1.25 0.312
Tetracycline 16 0.25 >16 0.025

Antimicrobial activities of the n-hexane extracts of N. pisidica against bacterial strains were listed, in Table 2.
The results revealed that the tested extracts are effective on S. aureus and E. faecalis at between 312-156
ug/mL concentration. In previous studies, the antimicrobial activities of 1,8-cineole (Hendry et al., 2009; Kifer
et al., 2016; Vuuren et al., 2007) and camphor (Jirovetz et al., 2005) are studied and demonstrated that
camphor and 1,8-cineole have remarkable antimicrobial capacity. Based on this, it can be thought that the
antimicrobial effect of N. pisidica essential oils is caused by camphor and 1,8-cineole. Furthermore, the
antinociceptive and antiinflammatory activities of 1,8-cineole, camphor and essential oils that contain large
proportional amounts of 1,8-cineole and camphor were proven (Lenardao et al., 2016; Chandrakanthan et
al., 2020; Santos et al., 2000; Barkin, 2013). Thus, antinociceptive and antiinflammatory activities may explain
the folkloric usage of N. piscidica for toothache.

Essential oils are known for their antimicrobial effects, and the different volatile components they contain
may be responsible for this effect. In studies conducted with n-hexane extracts rich in volatile components,
it has the potential of antibacterial effect as much as essential oils.
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