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‘ The genus Mentha (family Lamiaceae), comprlsmg more than 25 species, grows w1dely throughout the temperate

20 reglolis of the world Mentha arvensis, M. longifolia, M. piperita-and M. spicata, commonly known as menthol
mlnt wild mmt pepp‘f’ ‘mint and spearmint, respectively, are frequently cultivated in many countries of Europe,
ﬁa }Asm,.Amerlca and%;}straha for the productlon of essential oils. The essential oils and exttacts from Mentha %

% species have been mf use smce ancient t1me‘s for the treatm of many digestive tract diseases, as ’\gell as, 1n

_cuisine. ol e ot (BN, 5(
~ M. spicata and M. ]ftﬁé?’ fa are the most abundant Spe s of the genus Mentha which grow as wild Crops mostly at ;
the south paﬁ%of theRe ‘”bhc of Macedonia. The go.al of our study was evaluation of chemical composmon :

of the essential 01ls ob ,ed from the leaves of wild- growmg M. spicata and M. piperita from the region of
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Chemical composition of essential oils

Gas chromatography
The essential oils were analysed using a gas chromatograph (2010, Shimadzu, Japan) equipped with flame |
ionization detector (FID), auto injector (AO 201) and ZB-5 MS capillary column (30 m x 0.25 mm x 0.25 um). ‘

Gas chromatography—-mass spectrometry (GC-MS)

GC-MS analysis of the essential oils was performed using a gas chromatograph (2010 plus, Shimadzu, Japan),
equipped with a Shimadzu QP-2010 mass selective detector and AOC 5000 auto-sampler (Shimadzu).
- Compounds were separated on a ZB-5 MS capillary column (30 m x 0.25 mm x 0.25 pm).
’ Compound identification

~ The constituents of the o1l were 1dentified by using standard reference compounds and also by matching the mass ‘
. spectra fragmentation pattern with NIST Mass Spectra Library stored in the GC—MS database.
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Table 1. Content and chemical composition of the essential oils from leaves of two Mentha species
Composition (%)
Monoterpene hydrocarbons M. piperita M. spicata

Components
o — Pinene
Camphene
B — Pinene
B — Myrecene

p — Cymene
Limonene

Oxygenated monoterpenes

1,8 — Cineol

Cis- Sabinene hydrate
Linalool
Isopulegol

L —Menthone
Isomenthone
Borneol
Menthol
Terpinene -4 -ol
Neoisomenthol
o-Terpineol
Dihydrocarveol
y-Terpineol
cis- Dihydrocarvone
trans- Dihydrocarvone
trans — Carveol
cis — Carveol
Pulegone
Carvone
Carvon oxide
Bornyl acetate
Menthyl acetate
Isopulegyl acetate
Piperitenone
cis-Carvyl acetate

RI
928
950
Odd
989
1020
1024

1028
1068
1088
1140
1149
1159
1163
1170
1174
1184
1186
1193
1195
1198
1200
1214
1227
1235
1240
1242
1286
1298
1260
1340
1365

2703 #0723
0.22 +0.07
2.03 +£0.43
0.34£0.03

0.41 £0.09
4,54 + (.22

P20

0.98 +0.24
0.44+0.14

1824 +1.9
5 16 7]

34 38 55

1.82+0.23
3.48+0.76
2.45+0.44
2.15+0.18

0.11+0.03
8003 ,.480: 18
0.65+0.11

0L+ 0.1
20 + 0.02
0.12+0.01

0.06 +0.02

0.04 £0.02

11.87+0.45

]+ 0.52
0.12 £0.03
1.14 +0.42
0.01 +£0.04
2.10+0.24

2.46 £0.24
A 0.15
0.32 +0.09

1.05 £0.23
1.95 4 B2

2.12+0.34
0.19+0.06
0.29 £0.05
1.95+0109

61.4+£1.80
0.18 £0.03
0.30 £0.04

0.18 £0.03




Sesquiterpene hydrocarbons

o-Ylangene 1369
o-Copaene 1375
3 — Bourbonene 1384
B — Elemene 1388
cis — Jasmone 1390
Longifolene 1406
B — Caryophyllene 1418
3 — Cubebene 1420
Thujopsene 1423
Aromadendrene 1438
a-Caryophyllene 1452
v — Muurolene 1477
Germacrene D 1482
Ledene 1494
o. — Muurolene 1497
Cuparene 1503
Amorphene 1438
v-Cadinene 1510
0-Cadinene 1521
o-Cadinene 1837
Calamenene 559
a-Calacorene 1544
Oxygenated sesquiterpenes
Spathulenol 15
Cariophyllene oxide 1580
o-Cedrol : 1593
1,10-di-epi-cubenol 1612
o-Muurolol 1642
3 — Eudesmol 1649
Total

Essental oil content
(g/kg)

0.28 £0.03
0.35+0.07
1.45+0.12
0.88+0.11
0.22 +£0.04
0.35+0.02
1.18%0.22
0.55+ 0.05
0.28 £0.02
0.58 £0.04
0.55+ 0.03
0.88 +£0.04
07349 0.03
0.48 +£0.08
0.68 +£0.06
0.11 £0.02
0.38 £0.04

0.98 £0.13
0.1485£0.02

0.09+0.01

0.39 £0.04
1.05+0.14
0.11+0.02

0.12+0.03
99.44
12.4+1.05

0.82+0.15

145 = 0%

0.56 £ 0.04
0.22%£ 0.01
0.71 £0.06

0.15+0.02

0.33 +£0.02

0.11 £0.02

0.82:+ 0.050 N

0.19£0.03
D +£0.23

99.48
12.2 £0.98




Atotal of 46 and 32 Co Qun&&ln essentlal oils of M. piperita andM spzcata respectlvely, were 1dent1ﬁed The
~main constituents in the ssentlal oils of M. piperita (>5%) were found to be oxygenated monotherpenes: menthol
i‘ (34.3%), L- menthone (18. 24%\) and isomenthone (5.16%); followed by neoisomenthol (3.48%), pulegone
. (3.03%) and menthyl acetate (3.01%). The main constituents (>5%) in the essential oils of M. spicata were found
" tobeoxygenated monothErpenes carvone (61.4%) and 1, 8 —cineol (5.21%). Limonene (11.87%) was found to be .
- the most abundant monoterpene hydrocarbon in M. spicata essential oil. In addition, the tested Mentha essential
oils contalnqd substantial amounts of various minor constituents, as sesquiterpene hydrocarbons (P —
- bourboneneand 3 —caryophyllene), as well, as oxygenated sesquiterpenes (caryophyllene ox&e\:).
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-~ Conclusion & ' ﬂ

4 The obtained results for chemical composition of essential oils of M. piperita and M. spicata were in line with
,_some data reported in literature.
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