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The essential oil obtained by hydrodistillation of the fresh aerial parts of Mentha microphylla C. Kock
(Lamiaceae) collected on the Gennargentu Mountains (Sardinia, Italy) has been investigated by gas
chromatography (GC) and GC/mass spectrometry (MS). The main constituents that resulted were
pulegone (34.1%), piperitenone oxide (32.9%), and piperitenone (11.3%). The presence of small
amounts of compounds such as ethyl hexanoate, 1-octen-3-ol, nonanal, and ethyl 2-methylbutanoate
could justify the particular odorous profile of the plant, resembling the aroma of milk and other dairy
products such as mozzarella.
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INTRODUCTION constituents (8). More recently, Halim et al. (9) characterized
the essential oil of this species identifying piperitone oxide and

SeveralMentha oils are used as flavors, for example, in  ~ ™ = . A .
confectioneries, chewing gums, candies, and liqueurs. Also, PIPeritenone oxide as principal compounds (which formed more
than 65% of the whole oil); other minor constituents were

these are utilized in medical supplies such as toothpaste, facial )
bp P 3-octanol, limonenej-caryophyllene, ang-cubebene.

lotions, and gastrointestinal spasmolitics. TWenthaoils using Thi deals with th vsis of th tial oil obtained
flavors and medical supplies have an exceedingly small toxicity IS paper deais wi € analysis of the essential oil obtaine
from M. microphyllaC. Kock collected on the Gennargentu

for the human body. Peppermint oil, one of the constituents of ) 2 .

chewing gum, has shown antiallergic effects (1). Moqntams (Sardlplg, Italy). The plant that grows here emits a
The essential oil oMentha microphyllais active against particular odor, similar to dairy products.

insects attacking stored products, in particular agaftstin-

toscelides obtectuSay) (2), one of the most destructive pests ) ] )

of Phaseolusulgaris (kidney bean), causing 2640% loss of The aerial parts oM. microphylla C. Kock (Lamiaceae) were

stored seeds per annum (3) collected during October 2001 in Sardinia (Italy), on the Gennargentu

- ' . . Mountains, where it grows in damp environments, on siliceous soil,

M. microphyllaC. Kock, apparently an allotetraploid derived

e having a south aspect.
from Mentha suaveolenghrh. andMentha longifolia (L.) About 100 g of flowering aerial parts, without the wooden parts,

Hudson, belongs to the group bfentha spicata s. I(4, 5). Its were submitted, within a few hours from the harvest, to hydrodistillation
identification is a very difficult task, because it is very similar in a Clevenger type apparatus for 2 h. A voucher specimen is deposited
to M. suaveolens the main differences consist in the length and in the Herbarium of Agriculture Faculty of Pisa (Pl AGR no. 66 3252).
the shape of its leaves, from 5 to 20 mm, ovate to ovate- The gas chromatography (GC) analyses were accomplished with a
lanceolate, usually acute; furthermore, its verticillaster is not HP-5890 Series Il instrument equipped with HP-WAX and HP-5
compact 6). This species is distributed in the Balcan Peninsula, capillary columns (30 nx 0.25 mm, 0.25m film thickness), working
Aegean region, and Italy7}; in Italy, this plant grows in the \:Vlth t_he following temperature program: 6C for 10 min, ramp qf5
southern part of the peninsula, in Sicily and Sardiri ( C/min up to 22C°C; injector and detector temperatures, 260 carrier

Th it f 1h tial oil M. mi hvilah gas nitrogen (2 mL/min); detector dual flame ionization detection (FID);
€ composition of the essential o1l tl. microphyliahas split ratio, 1:30; injection of 0.5u«L). The identification of the
been already investigated. The first paper analyzed the oil by components was performed, for both of the columns, by comparison

means of thin-layer chromatography and reported carvone, of their retention times with those of pure authentic samples and by
mentyl acetate, menthol, and menthone among the mainmeans of their linear retention indices (LRI) relative to the series of
n-hydrocarbons. The relative proportions of the essential oil constituents

* To whom correspondence should be addressed. F&905044074. were percentages obtained by FID peak area normalization. The
Fax: +3905043321. E-mail: flamini@farm.unipi.it. analyses were performed in triplicate.

MATERIALS AND METHODS
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Figure 1. TIC chromatogram of M. microphylla oil (HP-5 column).

GC/EIMS analyses were performed with a Varian CP-3800 gas perature programmed from 60 to 220 at 3°C/min; carrier gas helium
chromatograph equipped with a DB-5 capillary column (36«r9.25 at 1 mL/min; injection of 0.2«L (10% hexane solution); split ratio,
mm; coating thickness, 0.26m) and a Varian Saturn 2000 ion trap  1:30. Identification of the constituents was based on comparison of
mass detector. The analytical conditions were as follows: injector and the retention times with those of authentic samples, comparing their
transfer line temperatures, 220 and 240 respectively; oven tem- LRIs relative to the series okhydrocarbons, and on computer matching
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Table 1. Composition? of the Essential Oil of M. microphylla 1%. However, the concentration of aroma compounds in dairy
_ — products, especially in fresh milk, is very low (13—15).
constituents LRIP LRI° % identiication’ Nevertheless, these chemicals are very powerful odorants as
ethyl 2-methylbutanoate 841 1050 1.0 S demonstrated by some researchers by Charm analy&i&?).
(E)-2-hexenal 856 1220 01 S Furthermore, the odor thresholds reported for these compounds
ethyl 3-methylbutanoate 850 1065 0.2 S are 0.01—0.001 ppm for 1-octen 3-ol in water or 0.084 ppm in
ethyl pentanoate 901 1131 0.1 S th . 0.034 . il 0.85 f thvl h te |
ethyl 3-methylbutenoate 927 01 T _e ar or u. ppm in oil, ©. ppm (_)I’ ethyl hexanoate in
o-pinene 940 1029 11 S oil, and 0.00%0.0025 ppm for nonanal in watet&). To the
sabinene 978 1126 0.3 S best of our knowledge, these chemicals, with the exception of
llg-octen-&ol 980 0.7 S 1l-octen-3-ol and nonanal (ubiquitous volatiles), were not
-pinene s1 1112 10 S reviously reported for other mint oils
myrcene 992 1170 0.7 S P yrep i . ’ ) .
ethyl hexanoate 999 1229 01 S Because of these particularities, the plant investigated could
limonene 1033 1198 3.9 S represent a local chemical raceMf microphylla The different
(2)-ocimene 1041 1199 3.9 S gualitative and quantitative chemical compositions of this
EeEr)p?ncglzige iggé ggi gi 2 essential oil with respect to previous investigatiods9) could
ethyl heptanoate 1099 1372 01 s be rgl_ated flrst_a_md foremost_ to the different enwro_nmental
linalool 1101 1547 27 S condltlops. Additionally, the dllff(.arerjces could be attnbytable
nonanal 1103 1385 0.2 S to the different degree of hybridization that the populations of
trans-pinocarveol 1140 01 T M. microphyllacould have faced between various chemotypes
menthofurane 1165 02 T of M. longifolia and M. suaveoleng19—22). In particular,
ethyl benzoate 1175 1648 0.1 S . it id fth . tit ts of the oiNbf
4terpineol 1182 1607 01 s piperitone oxide, one of the main constituents of the oi
myrtenal 1196 1596 05 S microphyllafrom Egypt (9), was not identified in our analyses.
verbenone 1206 1715 0.1 S Notable also was the absence of carvone, menthol, and menthyl
pulegone 1239 341 S acetate reported for the plant growing in Saudi Aralg@ia (
piperitenone 1343 11.3 HN
piperitenone oxide 1368 329 H,N
(2)-jasmone 1394 0.3 S
germacrene D 1483 1722 0.5 HN LITERATURE CITED
total identified 96.8
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RESULTS AND DISCUSSION (5) Kokkini, S.; Papageorgiou, V. P. Morphological, cytological and
chemical investigations d¥lentha spicatd.. in Greece World
Twenty-nine compounds were identified, accounting for Crops: Prod., Util., Descr1982,7, 131—140.

96.8% of the whole essential oil. The composition is reported ~ (6) Zangheri, PFlora Italica; Cedam: Padova, Italy, 1976.

in Table 1; the yield was 0.21% (w/w), calculated on the fresh ~ (7) :Z‘”eg*o dR'V '\|/_|| N;r:h%;‘mgﬁ d Féobé:li\il:g(i)tpﬁgsgué;}ntﬁi' e
plant matgnal. 19%’;‘{ " 183186 g y : ge,
The main components were as follows: pulegone (34.1%), (8) Habib, A. A.; Sarg, T. M. Investigation of Saudi mint ddac.

piperitenone oxide (32.9%), and piperitenone (11.3%), which Pharm. Riyadh Uni»1977,8, 341—346.
constituted about 78% of the whole oil. Other important  (9) Halim, A. F.; Mashaly, M. M.; Sandra, P. Constituents of the
compounds wereZj-ocimene (3.9%), limonene (3.9%), and essential oil ofMentha microphyllaC. Koch. Fac. Farm.
linalool (2.7%) (Figure 1). Mansoura Uni».1990,31, 437—441.

Besides other oxygenated mono- and sesquiterpenes com-(10) Moio, L.; Etievant, P.; Langlois, D.; Dekimpe, J.; Addeo, F.
monly found in manyMenthaoils, some nonterpene alcohol Detection of powerful odorants in heated milk by use of extract
and aldehydes, as well as ethyl esters of aliphatic and aromatic dilution sniffing analysis.J. Dairy Res.1994,61, 385—394.

acids with 4-7 carbons, were identified. Among these latter ~ (11) Moio, L. Langlois, D.; Etievant, P.; Addeo, F. Powerful odorants
compounds, ethyl hexanoate is one of the most odorous in bovine, ovine, caprine and water buffalo milk determined by
constituents of cow, sheep, and goat milks, while 1-octen-3-ol means of gas chromatography-olfactomednDairy Res1993

and nonanal are responsible for the aroma of buffalo milk and 60, 215-222. . .
(12) Moio, L.; Rillo, L.; Addeo, F. Odorous constituents of ovine

the mozzarella obtained from it; ethyl isobutanoate is reported milk in relationship to dietJ. Dairy Sci.1996,79, 1322—1331.
among_the aromatic com_poun_d_s of_the mozzarella prepared f_rom (13) Bendall, J. G. Aroma compounds in fresh milk from New
cow milk (10—12). The identification of these compounds in Zealand cows fed different dietd. Agric. Food Chem2001,
the essential oil of this species confirms the particular odor, 49, 4825—4832.

similar to dairy products, of the living plant. Each of these (14) Friedrich, J. E.; Acree, T. E. Gas chromatographic olfactometry
odorants was present in the oil in amounts never higher than (GC/0) of dairy productsint. Dairy J. 1998,8, 235—241.



Composition of the Essential Oil of Mentha microphylla J. Agric. Food Chem., Vol. 51, No. 12, 2003 3617

(15) Anastasia, M.; Allevi, P.; Ciuffreda, P.; Contarini, G.; Daghetta, (20) Van Os, F. H. L.; Hendriks, H. Population of Mentha x niliaca

A. Valutazione di componenti volatili di alcuni formaggi found in natural conditions at Oudemolécta Bot. Neerl1975

mediante spazio di testa dinamico. Communicatioh Cbn- 24, 129—-133.

gresso Nazionale di Chimica degli Alimenti”, Giardini Naxos (21) Avato, P.; Sgarra, G.; Casadoro, G. Chemical composition of

(Italy), 24—27 May, 1995. the essential oils oMentha species cultivated in ItalySci.
(16) Moio, L.; Addeo, F. Grana Padano cheese aramBairy Res. Pharm.1995,63, 223—230.

1998,65, 317—333. (22) Hendriks, H.; Van Os, F. H. L.; Frederik, H. L. Essential oils of
(17) Moio, L.; Piombino, P.; Addeo, F. Odour-impact compounds of two chemotypes ofMentha suaveolensluring ontogenesis.

Gorgonzola cheesd. Dairy Res.2000,67, 273—285. Phytochemistry1976,17, 1127—1130.

(18) Sablé, S.; Cottenceau, G. Current knowledge of soft cheeses
flavor and related compound3. Agric. Food Chem1999,47,
4825—4836. Received for review November 4, 2002. Revised manuscript received

(19) Hendriks, H.; Van Os, F. H. L.; Feenstra, W. J. Crossing February 18, 2003. Accepted February 23, 2003.
experiments between some chemotypeglentha longifoliaand
Mentha suaveoleng?lanta Med.1976,30, 154—162. JF026091W




