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IDENTIFICATION OF THE MAIN COMPOUNDS OF AGASTACHE FOENICULUM ESSENTIAL
OILBY TLC AND CHEMOTYPE EXPRESS-DETERMINATION

Topicality. Agastache foeniculum essential oil has bactericidal, fungicidal and anti-inflammatory effects. Depending on the dominant
component of the essential oil, five Agastache chemotypes have been distinguished. So, identification of the main compounds of Agastache
foeniculum essential oil in other to find markers for the chemotype determination and standardization of raw materials is advisable.

The purpose of the research was to study the possibility of identifying the main terpenoids in the Agastache foeniculum raw
materials by the method of “cold” thin layer chromatography (TLC) for the chemotype determination.

Materials and methods. The TLC was used for investigation with ethyl acetate — toluene (1:19) as mobile phase and special
conditions: a temperature of elution +15°C and drying of chromatographic plates in a stream of cool air.

Research results. Menthol, linalool and pulegone by the method of “cold” TLC, in the Agastache foeniculum raw material grown
in Kyiv were identified. The predominance of pulegone allows us to attribute the raw materials to pulegone chemotype. Estragole and
limonene were identified in the Agastache foeniculum raw material grown in Kherson region with a predominance of estragole that
allows us to attribute this raw material to the estragole chemotype.

Conclusions. The technique above of terpenoids identification ensures the specificity of the determination of the main components
of Agastache foeniculum essential oil for the chemotype determination and its standardization.

Key words: agastache foenicilum, TLC, essential oil, qualitative analysis, pulegone, menthol, estragole, chemotype.
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IIEHTU®IKALISA OCHOBHUX KOMIIOHEHTIB E®IPHOI OJIIf ATACTAXE
G®EHXEJBHOT'O METOAOM THIX TA EKCIIPEC-BU3HAYEHHA XEMOTHITY

Axmyanvricmo. Egipna onis Agastache foeniculum susignse 6baxmepuyuony, GyHeiyuoHy ma npomu3anaivHy oio. 3a1exicHo 6io
OOMIHYIOH020 KOMNOHeHma eiproi onii eudinaroms n’ame xemomunie Agastache. 3 memoro nowyky mapkepie 0ns U3HAUEHHsL XeMO-
muny ma cmanoapmu3zayii cuposunu Agastache foeniculum doyinero idenmugikysamu 0cHOGHI KOMROHEHMU 1020 eipHoi ol

Memoto pobomu 6yno euguerHss MONCIUSOCMI i0enmu@ikayii 0CHOGHUX mepnenoidis y cuposuni Agastache foeniculum memodom
«xX01100080i» monkouiapogoi xpomamoepaii (TLLIX) ona eusnavenus xemomuny.

Mamepianu ma memoou 0ocnioxcenna. /[na oocniosxcenns suxopucmogysanu memoo TLLX, emunayemam — monyon (1:19) ax
pyxomy pasy ma cneyianvhi ymosu. memnepamypa emorsanns +15°C ma eucyuly8ants Xxpomamozpapivux niacmuHox y nomoyi
XONOOHO020 NOGIMPsH.

Pesynomamu oocnioacennsn. Memooom «xonoooeoiy TLIX y cuposuni Agastache foeniculum, supowenoi 6 Kuegi, 6yno ioenmucpi-
KOBAHO MeHMOI, NiHAN00N ma nyne2oH. Ilepesadicnuil 6Micm nyne2ony 0036015€ 6I0HeCHU MAKY CUPOGUHY 00 NYI1e20H068020 XeMOMUNY.
YV cuposuni Agastache foeniculum, supoweriti y XepcoHcoKill 06nacmi, 8Us61eHO eCmpazoi ma JIMOHEH 3 NEPeBUNCAHHAM eCImpPAazoiy,
WO 0036018€ BIOHECIU YIO CUPOBUHY 00 ECPAZONOB020 XEMOTUNY.

Bucnosku. Haseoena memoouxa ioenmughikayii mepnenoioie 3abezneuye cneyuiuHicmes 6U3HAYEHH OCHOGHUX KOMNOHEHMIE
egipnoi onii Agastache foeniculum 015 usnauenus xemomuny ma 1020 CmaHOapmMu3ayii.
Kniouogi cnosa: acacmaxe gpenxenvruii, TILLX, eghipna onis, aKicHUll ananis, MeHmon, ecmpazon, XeMOmun.

Agastache foeniculum (Pursch) Kuntze, Lamiaceae
family, is perennial aromatic medicinal plant. Agastache
foeniculum herbs are quite widely used in Eastern
folk medicine for colds and as a restorative agent.
Its essential oil has bactericidal, fungicidal and anti-
inflammatory effects (Najafi, 2022; Balanescu, 2023).
Agastache foeniculum s raw materials are abundant in
phenylpropanoid and terpenoid metabolites. Depending
on the dominant component of the essential oil, five
Agastache chemotypes have been distinguished, based
on the analysis of specimens from different geographical
origins, cultivated in similar conditions: the 1% contains
typical estragole (most common), 2" — menthone,
3 — menthone and pulegone, 4™ — methyleugenol,
and the 5" — methyleugenol and limonene-containing
(Zielinska, 2014).

Given that the Pulegone chemotype aromatic profiles
characterized by the predominant content of pulegone,
which have to be monitored in the essential oil for their
toxicity (Ribeiro-Silva, 2022), the other chemotypes are
virtually free of pulegone and are safe for humans. To
find out how raw materials can be of further use, it is
important to identify their chemotype.

Therefore, identification of the main compounds
of Agastache foeniculum essential oil in other to
find markers for the chemotype determination and
standardization of raw materials is advisable.

The aim of this work was to study the possibility
of identifying the main terpenoids in the Agastache
foeniculum raw materials by the method of “cold”
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thin layer chromatography (TLC) for the chemotype
determination.

As objects of study, Agastache foeniculum herb was
used. The raw plant materials were harvested during the
mass flowering phase in 2020 at the different regions
of Ukraine — at the experimental sites of A.V. Fomin
Botanical Garden of Educational and Scientific Centre
“Institute of Biology” of Taras Shevchenko National
University of Kyiv, Kyiv (Ukraine), at the experimental
sites of M.M. Gryshko National Botanic Garden of
National Academy of Sciences of Ukraine (NASU),
Kyiv (Ukraine) and at the State Enterprise Research
Institute, “Novokahovske” of the Rice Institute of
NAASU, Kherson oblast (Ukraine).

Materials and  methods
chromatographic plates Merck 60 F,., 10*15 with a
fixed layer of silicagel were used for chromatography.
A mixture of solvents, which was used for further
chromatographic separation was previously passed
through the chromatographic plate and then dried in
oven at 100°C. On the start line of the chromatographic
plate, 5 ul of hexane extract of the raw material
(sample 1 — Agastache foeniculum herb harvested at the
experimental site of A.V. Fomin Botanical Garden of
Educational and Scientific Centre “Institute of Biology”
of Taras Shevchenko National University of Kyiv; sample
2 — at the experimental site of M.M. Gryshko National
Botanical Garden of NASU in Kyiv; sample 3 — at State
Enterprise Research Institute, “Novokahovske” of the
Rice Institute of NAASU, Kherson oblast, Ukraine) and
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standard samples of terpenoids such as linalool, limonene,
isomenthone, menthol, pulegone, methyleugenol,
estragole (Supelko, Merck KGaA), previously dissolved
in hexane were applied on separate strips. The plates were
eluted with ethyl acetate — toluene (1:19) (Imre, 2016;
Ashida, 2019) as mobile phase at a temperature of +15°C
and then dried in a stream of cool air. Then the plates were
sprayed with anisaldehyde solution and kept in the oven
at 100-105°C, for 5-10 minutes.

Results and discussion. There were revealed spots
of standard substances on the chromatogram (the results
of chromatographic separation are shown in Fig. 1):
dark pink Rf = 0.04 (methyleugenol 1), pink-purple Rf
= 0.11 (estragole), slightly pink Rf = 0.23 (menthol),
yellow-pink Rf'= 0,31 (linalool), pink-orange Rf = 0,43
(pulegon), yellow Rf= 0.55 (isomentone) and blue Rf =
0,95 (limonene). The strip of the test extracts revealed
spots at the level of three corresponding spots of
terpenoids standard samples.

As a result of the research, by comparing the retention
factors of standard solutions spots with the retention
factors of investigated samples, it was observed that
hexane extracts of the samples 1 and 2 contained menthol
(Rf=0.23), linalool (Rf=0.31) and pulegone (Rf=0.41).
More intensive color and size of pulegone spots on the
chromatographic plates proved that the investigated samples
contain pulegone in the highest amount. Hexane extract of
the sample 3 contained estragole (Rf=0.11) and limonene
(Rf=0.95). More intensive color and size of estragole spot

on the chromatographic plates proved that the investigated
sample contain estragole in the highest amount.

The analysis above allows us to attribute the raw
material of Agastache foeniculum harvested in Kyiv,
to the menthone and pulegone chemotype and the raw
material of Agastache foeniculum harvested in Kherson
region, to the estragole chemotype.

Conclusions. As a result of the research, menthol,
linalool and pulegone were identified in the
investigated raw material by the method of “cold”
TLC. The “cold” TLC results confirmed the results
determined by chromatography-mass spectrometry
(GC-MS) (Konovalova, 2017) on the composition
of volatile compounds of Agastache foeniculum
herb obtained earlier. The above technique of
identification of terpenoids ensures the specificity
of the determination of the main components of
Agastache foeniculum essential oil for the chemotype
determination and its standardization. Considering
that the dominant compounds for each Agastache
foeniculum chemotype are fairly well separated by
“cold” TLC in the system ethyl acetate — toluene
(1:19), it is possible to recommend the specified
method of chromatographic separation for express
determination of the chemotype of Agastache
foeniculum raw material. It should be noted that
TLC qualitative analysis is cheaper and easier to
use than GC-MS and can be used as a relatively fast
methodology for quality control of essential oils.
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Fig. 1. Thin layer chromatogram of terpenoids from the Agastache foeniculum herb
(lines 1-3 — hexane extracts of the samples 1-3 appropriately) with reference solutions
containing the standards: line 4 — linalool; line 5 — limonene; line 6 — isomenthone;
line 7 — menthol; line 8 — pulegone; line 9 — methyleugenol; line 10 — estragole;
in the mobile phase ethyl acetate — toluene (1:19)
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