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v téchto rostlinach patfi silice. MnoZstvi a vlastnosti jednotlivych latek obsazenych v silicich jsou rozhoduijici pro jejich vyuziti v potravi-
narském priimyslu, kde jsou pouzivany mimo jiné k aromatizaci potravin. Silice byly ze suSenych kvét(i levandule a suSenych listt maty
ziskany destilaci vodni parou. Relativni zastoupeni obsahovych latek v izolovanych silicich bylo stanoveno metodou plynové chromato-
grafie kombinované s hmotnostnim detektorem. Byly porovnavany silice z rostlin z polni pokusné stanice Zabcice a z rostlin zakoupenych
v obchodni siti. Vzorky silice z levandule vypéstované na polni pokusné stanici v Zabcicich obsahovaly v nejvétsim mnozstvi linalool
(56,2—66,6 %) a linalyl acetat (21,5-34,8 %), vzorky silice z levandule zakoupené v obchodni siti obsahovaly v nejvétsim mnozstvi linalool
(24,4-31,0 %), kafr (25,8-28,1 %), eukalyptol (20,3—22,3 %) a linalyl acetat (11,6—16,9 %). Zastoupeni jednotlivych obsahovych slozek
ve vSech vzorcich matové silice bylo srovnatelné. V nejvétsim obsahu byl zastoupen menthon (34,3-53,8 %) a menthol (26,9—-42,8 %).

Svoboda, Z. — Mikulikova, R. — Pluhackova, H. — Bélakova, S. — BeneSova, K.: Analysis of essential oils usable for fortification of
food products. Kvasny Prum. 62, 2016, No. 5, pp. 157—160

Lavender (Lavandula angustifolia) and peppermint (Mentha piperita) are aromatic herbs with medicinal and spice properties. Essential
oils belong to the most important substances contained in these plants. The amount and properties of the individual substances con-
tained in the essential oils are decisive for their utilization in food industry where they are used besides others to enhance the flavor of
food. Essential oils were extracted from dried flowers of lavender and dried leaves of peppermint by steam distillation. Relative represen-
tation of components contained in isolated essential oils was determined by the technique of gas chromatography-mass spectrometry.
Essential oils from plants from the field experimental station in Zabcice and from plants purchased in stores were compared. Samples
of essential oils from lavender grown in the field experimental station in Zabcice contained the highest amount of linalool (56.2—66.6%)
and linalyl acetate (21.5-34.8%), samples of essential oils from lavender purchased in stores contained the highest amounts of linalool
(24.4 — 31,0%), camphor (25,8 — 28,1%), eucalyptol (20,3—22,3%) and linalyl acetate (11.6—16.9%). The representation of the individual
components in all peppermint essential oils samples was comparable. The highest contents of menthone (34.3-53.8%) and menthol
(26.9 — 42.8%) were detected.

Svoboda, Z. — Mikulikova, R. — Pluhackova, H. — Bélakova, S. — BenesSova, K.: Analyse der fiir die Fortifikation der
Lebensmittelnprodukten. Kvasny Prum. 62, 2016, Nr. 5, S. 157-160

Arztliche Lavendel und Pfefferminze sind eine aromatische Pflanzen mit Heil- und Wurzeleigenschaften. Unter bedeutendste in dieser
Pflanze enthaltenden Stoffe gehért dem Pflanzendl. Die Menge und Eigenschaften im Pflanzendl enthaltenen Stoffe sind entscheidende
fur ihre Ausnutzung in der Lebensmittelindustrie, wo auBer anderem zur Aromatisierung von Lebensmittel angewandt werden. Durch
Wasserdampfdestillation wurde aus den getrockneten Lavendel- und getrockneten Pfefferminzenblattern gewonnen. Durch kombinierte
Methode Gaschromatographie mit MaBdetektor wurde eine relative Vertretung von einzelnen Gehaltstoffen im Pflanzendl festgestellt. Das
aus den in der Feldversuchsstation ZabCice gewachsene und im Handelsnetz gekaufte Pflanzen erworbene Pflanzendl wurde verglichen.
Die Muster des Pflanzendls aus dem in Feldversuchsstation Zab¢ice angepflanzten Lavendel wiesen die groBte Menge an Linalool (56,2—
66,6 %) und Linalyl Azetate (21,5 %—34,8 %), die Muster des Pflanzenédls aus dem gekauften Lavendel wiesen die gré3te Menge an Lina-
lool (24,4 %—31,0 %), Kampfer (25,8 %—28,1 %) und Linalyl Azetat (11,6 %—6,9 %) auf. Die Vertretung der einzelnen Gehaltskomponenten
in allen Pfefferminzemustern war vergleichbar. Der gr6Bte Gehalt war an Menthon (34,3 %—42,8 %) und an Menthol (26,9 %—42,8 %).

Kli¢ova slova: levandule Iékafskd, mata peprn3, silice, destilace
vodni parou, GC/MS

1 UVOD

Lécivé, aromatické a kofeninové rostliny predstavuji druhové
obsazené v léCivych, aromatickych a kofeninovych rostlinach pat-
fi silice. Kazdodenné se s nimi setkdvame v potravinach, Iécivech,
kosmetice nebo i technickych prostredcich (Christaki et al., 2012).

Silice jsou tékavé, vétsinou ve vodé nerozpustné, velmi slozité
smési latek. Nejcastéji jsou tvoreny terpeny a terpenovymi derivaty,
ale i uhlovodiky, alkoholy, aldehydy, ketony, karboxylovymi kyseli-
nami a dalSimi latkami. Jedna se o prchavé latky, které jsou Casto
vonné, ale mohou byt téZ bez viné. Jsou produktem sekundarniho
metabolismu vysSich rostlin. Sekundarni metabolity hraji dulezitou
roli v komunikaci mezi rostlinou a vnéj$im prostfedim. Obecny model
biosyntézy sekundarnich metabolitll je zndzornén na obr. 1. Jedna
se o latky senzoricky aktivni, t€kaveé, které rostliny vytvareji nékolika
procesy — biogenetickym (mevalonatovym), fenylpropanovym (Siki-

Keywords: lavender, peppermint, essential oils, steam distillation,
GC/MS

1 INTRODUCTION

Medicinal, aromatic and spice plant species represent a diverse
and large group of plants. The most important substances contained
in medicinal, aromatic and spice plants include essential oils. Eve-
ry day we meet them in foods, drugs, cosmetics, or even technical
means. (Christaki et al., 2012).

Essential oils are volatile, generally water-insoluble, highly com-
plex mixtures of substances. Most often they comprise terpens and
terpen derivatives, as well as hydrocarbons, alcohols, aldehydes,
ketones, carboxylic acids and other substances. These volatile
substances are often aromatic, but may also be odorless. They are
products of secondary metabolism in higher plants. Secondary me-
tabolites play an important role in communication between the plants
and the external environment. The general pattern of biosynthesis of
secondary metabolites is shown in Fig. 1. These sensorially active
volatile substances are produced by plants in multiple processes -
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Obr. 1 Obecny model biosyntézy sekundarnich metabolitd (Baser
a Buchbauer, 2010) / Fig. 1 General pattern of biosynthesis of secon-
dary metabolites (Baser and Buchbauer, 2010)

métovym) nebo metabolickymi pFeménami lipidd a polyketidt‘] PFi
bolickych drah (Baser a Buchbauer, 2010; Hay a Waterman, 1993).

Biogenetickym (mevalonatovym) procesem vznikaji terpeny, nej-
pocetnéji zastoupené slozky silic tvofici jejich zaklad. Hlavni sta-
vebni jednotkou terpend je izopren, jehoz kondenzaci vznikaji dal$i
terpenické latky vyskytujici se v silicich (obr. 2). Jedna se hlavné
0 monoterpeny a seskviterpeny a jejich kyslikaté derivaty (VeliSek,
2002). Vonné latky obsahujici aromatické jadro vznikaji procesem
fenylpropanovym. Pfes meziprodukty, kyselinu Sikimovou a fenyla-
lanin, nakonec vznika skoficova kyselina. Z ni dale biosyntetickymi
procesy vznikaji aromatické slouc¢eniny, kumariny a jejich derivaty,
a latky fenolické (Baser a Buchbauer, 2010). Metabolickymi pfemé-
nami lipidd a polyketid(i, mohou byt slozky silic syntetizovany tfemi
hlavni cestami: kondenzaénimi reakcemi polyketidd, odbourdvanim
lipidu a cyklizaci arachidonové kyseliny (Baser a Buchbauer, 2010).

V soucasnosti zajem o silice a jejich slozky roste diky jejich pfi-
rodnimu puvodu, relativni nezdvadnosti a moznosti vyuZziti jejich an-
timikrobialnich, antimykotickych a antioxida¢nich vlastnosti (Jianu et
al., 2013; Carrasco et al., 2016). Dali dGvody, které vedou k jejich
vyuzivani, jsou pomérné snadné ziskavani a biodegradace, pfi které
nedochazi ke znecistovani zivotniho prostiedi (Mlejova et al., 2010).
Silice mohou mit v potravinafském priimyslu vyuziti nejen z hlediska
jejich chuté a viing, ale i jako pfirodni antioxidanty a konzervanty
(Djenanel et al., 2013).

Silice mohou byt obsazeny v celé rostling, nebo je jejich vyskyt
omezen na urditou ¢ast rostliny — kvét, list, lodyha nebo plod. K izo-
laci silic z rostlinného materidlu Ize pouzit nékolik metod. Nejcasté-
ji pouzivanou metodou pro ziskani silic je destilace s vodni parou,
dalSimi metodami jsou extrakce organickym rozpoustédlem, lisovani
nebo enfleuraz.

Vlastnosti latek obsazenych v silicich jsou rozhoduijici pro jejich
vyuziti v potravinafském prdmyslu, kde jsou pouzivdny mimo jiné
k aromatizaci potravin. Vzhledem k tomu, Ze se stavaji soucasti po-
travin, je nutné mit vhodnou analytickou metodu ke sledovani obsa-
hu jednotlivych slozek rostlinnych silic. Jednou z nejvyznamnéjSich
metod analyzy obsahovych latek silic je plynova chromatografie
v kombinaci s hmotnostni spektrometrii (Carrasco et al., 2016; Sgo-
rbini et al., 2015).

Bylo sledovano zastoupeni obsahovych latek v silicich z kvétu
levandule lékafské (Lavandula angustifolia) a z listu maty peprné
(Mentha piperita). Analyzované rostliny pochazely z polni pokusné
stanice v Zabcicich a z nich ziskané silice byly porovnavany se sili-
cemi ziskanymi z bylin zakoupenych v obchodni siti. Extrakce silic
z rostlinného materidlu byla provedena destilaci vodni parou. Silice
byly analyzovany metodou plynové chromatografie kombinované
s hmotnostnim detektorem (GC/MS).

2 MATERIAL A METODY

2.1 Pouzité chemikalie a pfistroje
Standardy (Sigma — Aldrich, USA): limonen, eukalyptol, isopule-
gol, menhofuran, menthol, menthon, pulegon, karvon, menthyl ace-
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Obr. 2 Biosyntéza terpent / Fig. 2 Terpenoid biosynthesis

biogenetic (mevalonic) phenyl propane (shikimic) or metabolic trans-
fers of lipids and polyketides. In the biosynthesis of complex struc-
tures, combination of multiple metabolic pathways may occur (Baser
and Buchbauer, 2010; Hay and Waterman, 1993).

Terpenes, the most represented component of essential oils are
produced by the biogenetic (mevalonic) process. Condensation of iso-
prene, the main structural unit of terpenes, leads to the production of
other terpenic substances occurring in essential oils (Fig. 2). These
are mainly monoterpenes and sesquiterpenes and their oxygen de-
rivatives (VeliSek, 2002). Aromatic substances containing an aro-
matic core are formed by a phenyl propane process. Cinnamic acid
eventually arises via intermediates, shikimic acid and phenylalanine,
Further, aromatic compounds, coumarins and derivatives thereof,
and phenolic compounds are formed by biosynthetic processes
(Baser and Buchbauer, 2010). Metabolic transformations of lipids
and polyketides can synthesize essential oil components via three
main pathways: condensation of polyketides, degradation of lipids and
cyclization of arachidonic acid. (Baser and Buchbauer, 2010).

At present, the interest in the essential oils and their constituents
is growing due to their natural origin, relative safety and possible
use of antimicrobial, antifungal and antioxidant properties (Jianu et
al., 2013; Carrasco et al., 2016). Other reasons for their use include
a relatively easy way of their acquiring and biodegradation which
does not cause any environmental pollution (Mlejova et al., 2010).
Essential oils may be used in the food industry not only for their
taste and aroma but also as natural antioxidants and preservatives
(Djenane1 et al., 2013).

Essential oils can be contained either in the whole plant or their
occurrence can be limited to a certain part of the plant — flower, leaf,
stem or fruit. Several methods can be used for the isolation of essen-
tial oils from plant materials. Steam distillation is the most commonly
used method for obtaining essential oils, other methods include ex-
traction with an organic solvent, squeezing or enfleurage.

Properties of components contained in essential oils are decisive
for their use in the food industry where they are used besides others
for flavoring of food. Considering the fact that they become a part of
food, a suitable analytic method for monitoring of content of particu-
lar essential oil components is necessary. One of the most important
methods for the analysis of components of essential oils is gas chro-
matography coupled with mass spectrometry (Carrasco et al., 2016;
Sgorbini et al., 2015).

Percentage of components in essential oils from the flower of lav-
ender (Lavandula angustifolia) and the leaf of peppermint (Mentha
piperita) were examined. The analyzed plants were obtained from
the field experimental station in Zabgice, acquired essential oils were
compared with the essential oils obtained from herbs bought in stores.
Extraction of essential oils from the plant material was conducted by
steam-distillation. Essential oils were analyzed using the technique of
gas chromatography coupled with a mass detector (GC/MS).

2 MATERIAL AND METHODS

2.1 Chemicals and instrumentation

Standards (Sigma — Aldrich, USA): limonene, eucalyptol, isop-
ulegol, menthofuran, menthol, menthone, pulegone, carvone, men-
thyl acetate, linalool, camphor, borneol, a—terpineol, linalyl acetate,
hexane solvent (Sigma — Aldrich, USA).

The gas chromatograph Trace GC Ultra Finnigan coupled with
a mass detector Trace DSQ Thermo Finnigan was used for the de-
termination of the content of the studied analytes in the essential oil
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tat, linalool, kafr, borneol, alfa-terpineol, linalyl acetat, rozpoustédio
hexan (Sigma — Aldrich, USA).

Pro stanoveni obsahu sledovanych analytd ve vzorcich silic byl
pouzit plynovy chromatograf Trace GC Ultra Finnigan, kombinovany
s hmotnostnim detektorem Trace DSQ Thermo Finnigan. Separace
byla provedena na kapilarni koloné SLB-5MS (60m x 0,25 mm x 0,25
wm; Supelco, USA), nosnym plynem bylo helium.

2.2Vzorky .

Na polni pokusné stanici v Zabcicich byly vysety a vysazeny vy-
brané rostlinné druhy, pro nasledné stanoveni obsahovych latek.
V terminech nejvhodnéjsich z hlediska obsahovych latek byla pro-
vedena sklizen rostlinného materidlu. Sklizeny material by ususen
pfi teploté do 40 °C.

Celkem bylo analyzovano 7 vzork( levandule 1ékafské, dva vzor-
ky pochazely z polni pokusné stanice a pét vzorkl bylo zakoupeno
v obchodni siti. Dale bylo analyzovano 12 vzork(l maty peprné, dva
vzorky pochdazely z polni pokusné stanice a deset vzorkul bylo zakou-
peno v obchodni siti.

Silice byly ze vzork( bylin izolovany destilaci vodni parou. Ziska-
né silice byly analyzovany metodou plynové chromatografie s hmot-
nostnim detektorem.

2.3 Pfiprava a analyza vzorki silic

Silice pro analyzu obsahovych latek byly ze vzorku bylin ziskany de-
stilaci vodni parou po dobu ¢tyf hodin. Vydestilované silice byly pred
chromatografickou analyzou vhodné nafedény hexanem, nasledné
byl odebran asi 1 ml do 2ml vialky a ta byla uzaviena vickem se sep-
tem. Takto pfipraveny vzorek byl analyzovan metodou GC/MS.

K analyze vzorkU silic byl pouzit plynovy chromatograf Trace GC
Ultra Finnigan, kombinovany s hmotnostnim detektorem Trace DSQ
Thermo Finnigan. Separace byla provedena na kapilarni koloné
SLB-5MS (60 m x 0,25 mm x 0,25 pm), nosnym plynem bylo helium.
Hmotnostné selektivni detektor pracoval v FULL scanu s positivni
elektron impakt (El) ionizaci. Identifikace sledovanych analytd byla
provedena na zakladé porovnani retenéniho ¢asu a specifickych
hmotnostnich spekter se standardy.

3 VYSLEDKY A DISKUSE

V levandulové silici byly sledovany nasledujici obsahové latky:
limonen, eukalyptol, linalool, kafr, borneol, alfa-terpineol a linalyl
acetat (tab. 1). Z vysledku je patrné, Zze vzorky silice z levandule za-
koupené v obchodni siti obsahovaly v nejvétsim mnozstvi linalool
(24,4-31,0 %), kafr (25,8—28,1 %), eukalyptol (20,3-22,3 %) a lina-
lyl acetat (11,6—16,9 %). Obsah téchto latek ve vzorcich silice z le-
vandule vypéstované na polni pokusné stanici byl vyrazné odlisny.
V nejvétsim mnozstvi tato silice obsahovala linalool (56,2—-66,6 %)
a linalyl acetat (21,5-34,8 %). Mnozstvi kafru (0,8 %) a eukalypto-
lu (0,6-1,3 %) vyznamné pokleslo. Cesky |ékopis (Cesky |ékopis,
1997) uvadi, ze primérné mnozstvi kafru v levandulové silici by mélo
byt méné nez 1,2 % a prliimérné mnozstvi eukalyptolu by mélo byt
méné nez 2,5 %. Rozdily ve slozeni silic mohly byt zptsobené od-
liSnymi podminkami péstovani a zpracovani bylin. Obsah limonenu
byl u v8ech vzork( srovnatelny (0,3-0,8 %), stejné tak jako obsah
a-terpineolu (1,7-5,9 %) a obsah borneolu (3,5-7,1 %).

Tab. 1 Relativni zastoupeni jednotlivych slozek levandulové silice
(rel. %) ve vzorcich zakoupenych v obchodni siti a vypéstovanych
na polni pokusné stanici / Table 1 Relative representation of the

samples. Separation was performed on a capillary column SLB-5MS
(60m x 0,25 mm x 0,25 wm; Supelco, USA), a carrier gas was helium.

2.2 Samples

The selected plant species were sown and planted for subsequent
determination of components in the experimental field station in
Zabgice. Plant material was harvested in the most appropriate time
in terms of the portion of the relevant components. Harvested mate-
rial was dried at 40 °C.

Totally, seven samples of lavender were analyzed, two samples
were obtained from the field experimental station and five samples
were bought in stores. In addition twelve samples of peppermint
were analyzed, two samples were obtained from the field experimen-
tal station and ten samples were purchased in stores.

Essential oils from the samples were isolated by steam-distillation.
Obtained essential oils were analyzed using the gas chromatogra-
phy coupled to a mass detector.

2.3 Preparation and analyses of essential oil samples

Essential oils for the analysis of components were obtained by
steam-distillation for four hours. Prior to chromatographic analysis,
distilled oils were appropriately diluted with hexane, subsequently
1 ml was transferred to 2 ml vial capped with a septum. The sample
was then analyzed by the GC / MS technique.

The gas chromatograph Trace GC Ultra Finnigan coupled with
a mass detector Trace DSQ Thermo Finnigan was used for the anal-
ysis of the essential oil samples. Separation was performed on the
capillary column SLB-5MS (60 m x 0,25 mm x 0,25 um), carrier gas
was helium. The mass selective detector worked in FULL scan with
positive electron impact (EI) ionization. The identification of the stud-
ied analytes was performed based on the comparison of retention
time and specific mass spectra with the standards.

3 RESULTS AND DISCUSSION

Following components were studied in the lavender essential
oils: limonene, eucalyptol, linalool, camphor, borneol, a-terpineol
and linalyl acetate (Table 1). The results indicate that the samples
of essential oils from lavender purchased from stores contained in
a higher amount linalool (24.4-31.0 ), camphor (25.8-28.1%), eu-
calyptol (20.3—22.3%) and linalyl acetate (11.6-16.9%). Content of
these substances in the essential oils from lavender grown in the
field experimental station was markedly more pronounced. This oil
contained linalool (56.2—-66.6%) and linalyl acetate (21.5-34.8%) in
the highest quantity. The amount of camphor (0.8%) and eucalyptol
(0.6-1.3%) declined significantly. According to the Czech Pharma-
copoeia (Cesky Iékopis, 1997) an average amount of camphor in
the lavender essential oils should be less than 1.2 % and average
amount of eucalyptol below 2.5%. The differences in the essential oil
composition may be caused by different conditions and processing of
plants. Limonen content was in all samples comparable (0.3-0.8 %)
similarly as the contents of a-terpineol (1.7-5.9%) and borneol (3.5—
7.1%).

Tab. 2 Relativni zastoupeni jednotlivych slozek levandulové silice
(rel. %) ve vzorcich zakoupenych v obchodni siti a vypéstovanych
na polni pokusné stanic / Table 2 Relative representation of the in-
dividual components of lavender essentials oils (rel. %) in samples
purchased in stores and grown in the field experimental station

individual components of lavender essential oil (rel. %) purchased in Obchodni Pokusna stanice
strores and grown in the field experimental station Qcnoant |- e, berimental
p
Analyt /Analyse sit / Store station
. | Pokusna stanice
OP,ChOan J Experimental Obsah / Content (rel. %)
Analyt /Analyse sit/ Store station Limonen / Limonene 0.7-7.8 4.0-4.5
Obsah / Content (rel. %) 3 Eukalyptol / Eucalyptol 4.7-8.3 5.5-7.8
Limonen / Limonene 03-08 0.4-05 Isopulegol / Isopulegol < 0.01 < 0.01
1 Eukalyptol / Eucalyptol 203023 06-13 Menthon / Menthone 34.3-53.8 42.9-46.4
Linalool / Linalool 24.4-31.0 56.0-66.6 Menthofuran / Menthofuran <0.01-0.5 0.3-0.4
Kafr / Camphor 25 8-28 1 08 Menthol / Menthol 26.9-42.8 36.9-42.1
Borneol / Borneol 6.8-7 1 3540 Pulegon / Pulegone <0.01-0.2 0.1-0.2
o-Terpineol / a-Terpineol 17-3.1 3.0-5.9 Karvon / Carvone = 0.01 0.05-0.07
2 Linalyl acetat / Linalyl acetate | 11.6-16.9 21.5-34.8 4 Menthyl acetat / Menthyl acetate | 2.4-15.9 4.7-4.9
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V matové silici byly sledovany nasledujici obsahové latky: limonen,
eukalyptol, isopulegol, menthon, menhofuran, menthol, pulegon,
karvon a menthyl acetat (tab. 2). Zastoupeni jednotlivych obsaho-
vych slozek ve v8ech vzorcich matové silice bylo srovnatelné. V nej-
vetSim obsahu byl zastoupen menthon (34,3-53,8 %) a menthol
(26,9-42,8 %). Naopak v nejmensim obsahu byl zastoupen karvon
(max. 0,07 %), isopulegol nebyl detekovan v zadném z analyzova-
nych vzorkl silice. VSechny vzorky matové silice mély také nizky
obsah pulegonu (max. 0,2 %). Obsah limonenu byl v rozmezi 0,7 %
az 7,8 % a obsah menthyl-acetatu byl v rozmezi 2,4 % az 15,9 %.
Obsah eukalyptolu byl v rozmezi 4,7 % az 8,3%.

Obsah limonenu v matoveé silici by mél byt v rozmezi (1,0 az 5,0 %)
a eukalyptolu (3,5 az 14,0 %). V matové silici by mél byt nejvice za-
stoupen menthol (30,0 az 50,0 %) a menthon (14,0 az 32,0 %). Nej-
méné zastoupen by mél byt karvon, a to nejvyse 1 % (Cesky Iékopis,
1997).

Variabilita v kvalité a kvantité jednotlivych slozek silic mize byt
zpusobena nékterymi zevnimi faktory. Uplatruji se napfiklad odrida,
stafi a vegetacni stadium rostlin, péstebni lokalita, doba sklizné, ag-
rotechnické podminky pfi péstovani, posklizriové upravy a skladova-
ni (Rao, 2012; Velisek, 2002).

4 ZAVER

Destilaci vodni parou byly ziskany silice z kvétt levandule Iékaf-
ské a listl maty peprné. Pro stanoveni zastoupeni obsahovych latek
v izolovanych silicich byla zvolena metoda plynové chromatografie
kombinovana s hmotnostnim detektorem.

V levandulové silici byly sledovany tyto obsahové latky: limonen,
eukalyptol, linalool, kafr, borneol, a-terpineol a linalyl acetat. Vzor-
ky silice z levandule vypéstované na polni pokusné stanici v Zab-
Cicich obsahovaly v nejvétsim mnozstvi linalool (56,2-66,6 %) a li-
nalyl acetat (21,5-34,8 %). Naproti tomu vzorky silice z levandule
zakoupené v obchodni siti obsahovaly v nejvétsim mnozstvi linalool
(24,4-31,0 %), kafr (25,8—28,1 %), eukalyptol (20,3-22,3 %) a lina-
lyl acetat (11,6—16,9 %). Tyto vzorky svym vysokym obsahem kafru
a eukalyptolu nevyhovovaly pozadavktim Ceského Iékopisu na ob-
sah jednotlivych latek v levandulové silici (Cesky lékopis, 1997).

V matové silici byly sledovany tyto obsahové latky: limonen, euka-
lyptol, isopulegol, menthon, menhofuran, mentol, pulegon, karvon
a menthyl acetat. Zastoupeni jednotlivych obsahovych slozek ve
vSech vzorcich matové silice bylo srovnatelné. V nejvétSim obsahu
byl zastoupen menthon (34,3-53,8 %) a menthol (26,9-42,8 %).
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In the peppermint oil, following components were studied: li-
monene, eucalyptol, isopulegol, menthone, menhofuran, menthol,
pulegon, carvon and menthyl acetate (Table 2). Percentage of the
individual components in all peppermint essential oils samples was
comparable. Menthon (34.3-53.8%) and menthol (26.9-2.8%) were
most represented. Content of carvon, on the contrary, was the lowest
(max. 0.07%), isopulegol was not detected in any of the analyzed
essential oil samples. All samples of peppermint essential oil also
had a low content of pulegon (max. 0.2%). Limonen content moved
in the scope of 0.7 % to 7.8% and menthyl acetate content was in
the scope of 2.4% to 15.9%. Eucalyptol content was in the scope of
4.7% to 8.3%.

Limonene content in the peppermint essential oil should be in the
range of 1.0 to 5.0%) and eucalyptou (3.5 to 14.0%). Peppermint es-
sential oils should mostly contain menthol (30.0 to 50.0%) and men-
thon (14.0 to 32,0%). Carvon should be the least represented, up to
1% maximally (Cesky Iékopis, 1997).

Variability in quality and quantity of the individual components of
essential oils can be caused by some external factors, such as va-
riety, age and vegetation phase of plants, growing locality, harvest
time agrotechnical conditions at growing, post-harvest treatment and
storage (Rao, 2012; Velisek, 2002).

4 CONCLUSIONS

Steam distillation was used for obtaining essential oils from the
flowers of lavender and leaves of peppermint. The gas chromatogra-
phy coupled to a mass detector was used for the detection of the rep-
resentation of components contained in the isolated essential oils.

Following components were studied in lavender essential oil: li-
monene, eucalyptol, linalool, camphor, borneol, a-terpineol and lin-
alyl acetate. Essential oil samples of lavender grown in the field ex-
perimental station in Zabcice contained the highest quantity of linalool
(56.2-66,6%) and linalyl acetate (21.5-34.8%). Conversely, samples
of essential oils from lavender bought in stores contained the highest
amount of linalool (24.4-31.0%), camphor (25.8-28.1%), eucalyptol
(20.—22.3%) and linalyl acetate (11.6—16.9%). These samples due
to their high content of camphor and eucalyptol did not meet the
requirements of the Czech Pharmacopoeia for the content of the indi-
vidual components in the lavender essential oil (Cesky |ékopis, 1997).

Following components were studied in peppermint essential oil:
limonene, eucalyptol, isopulegol, menthone, menhofuran, mentol,
pulegon, carvone, and menthyl acetate. Representation of the indi-
vidual components in all samples of peppermint essential oils was
comparable. The highest content of menthone (34.3-53.8%) and
menthol (26.9-42.8%) was detected.
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