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IDENTIFICATION OF VITAMIN K IN THE LEAVES OF PLANTAGO
MEDIA L. USING THE TLC METHOD

Smoilovska H.P., Khortetska T.V., Maliuhina O.O.

Zaporizhzhia State Medical and Pharmaceutical University, Zaporizhzhia,
Ukraine, e-mail: smoylovska@gmail.com, +380505579472.

Introduction: A purposeful search for biologically active substances and
an investigation of their pharmacological properties are the most important tasks
of the pharmaceutical science. Extracts and individual compounds from medicinal
plants are characterized by higher efficacy, have less manifestation of side effects
providing them a lower toxicity.

The genus of Plantago contains a high amount of flavonoids and its
derivatives, lipids, triterpenes, polysaccharides, vitamins and minerals that can be
responsible for those bioactivities. The high content of biologically active
compounds determines the wide spectrum of biological activity of Plantain [1].
Phylloquinone (vitamin K1) performs an important role in the body's vital
functions, particularly in the coagulation cascade. Recent studies have proven the
important role of phylloquinone for bones, neurological and vascular health.
Vitamin K may also be beneficial for metabolic disorders (diabetes mellitus,
excess weight, etc.), liver and kidney diseases, immune function and weight
management [2, 3]. Therefore, many dietary supplements containing natural
sources of phylloquinone have appeared recently. In this regard, the development
of reliable methods for identifying this component in plant raw materials, and
subsequently in dietary supplements, is becoming increasingly relevant [4]. The
development of reliable methods for studying the phylloquinone content in plants
of the Plantago L. family is required.

The methods used to study of content vitamin K include spectrophotometry,
fluorimetry, chromatography. Most experiments employ high-performance liquid
chromatography (HPLC) with various detection methods or mass spectrometry.
Gas chromatography is used less frequently. However, thin-layer chromatography
(TLC) is a simple technique for analyzing lipophilic vitamins and allows for the
reliable identification of vitamin K.,

Purpose of the research: Identification of vitamin K1 in Plantago media
leaves using thin-layer chromatography and to compare of the effectiveness of
detecting phylloquinone in different chromatographic systems.

Materials and methods: The study used Plantago media L. leaves
collected during the flowering period in southern Ukraine. The raw material was
dried to an air-dry state in a drying oven at 50°C.
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The sample of the plant material was powdered to a particle size of 1 mm, and
then it was transferred into a 15 ml flask, dissolved in 10 ml of hexane. The
obtained solution was shaken on a mechanical shaker. The extract was filtered.
The solvent was evaporated using a rotary evaporator until the volume of 2-3 ml.
TLC separation was performed on 10 x 10 cm aluminum foil-backed TLC silica
gel without pretreatment. Standard (10 pL) (Sigma Aldrich, >99%) and sample
solutions (20 puL) were applied onto the plates as 8-mm bands by micropipette
(CAMAG Muttenz, Switzerland). The plates were dried for 3 min. Formic acid-
purified water-ethyl acetate (1:1:8) and isopropyl alcohol-benzene (1:10) systems
were used as mobile phases. The chambers were previously saturated with mobile
phase vapours for 20 min at room temperature. TLC was performed by the
ascending method. The development distance was 115 mm. Chromatograms were
dried at room temperature for 10 min. The plates were viewed under a UV cabinet
(CAMAG Muttenz, Switzerland) in absorption-reflection mode at 254 nm. The
substances were identified by comparing the color, fluorescence, size and
retention factor of the spots obtained for the test sample and a solution of the
standard substance.

Results and conclusions: Thin-layer chromatography as a method of
identification of biologically active substances is one of the most accessible for
wide application. Modern methods of thin-layer chromatography make it possible
to identify compounds in complex compositions inherent in plant raw materials,
dietary supplements, and multicomponent medicines by selecting
chromatography conditions [4].

During our research, we identified vitamin K1 in plant material Plantago media
L., followed by viewing the chromatogram in UV light at a wavelength of 254
nm. Spots with green fluorescence were observed, which were identified as
vitamin K1. Both used systems made it possible to detect vitamin K1 in the
studied plant material, but better separation was achieved with the use of isopropyl
alcohol-benzene (1:10) solvent system as the mobile phase.

The developed technique of thin-layer chromatography allows effective and
reliable identification of vitamin K1 in the leaves of Plantago media L.
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Jomsapoauru: N-(B-I'mapoxkcHdTHII)MaJICHHUMHIHA Ky OOFW XyucoOura
Oopanuran Opomulall peakuusick Oup Heda XWJI 3PpUTYBUM IIApOUTIapuia
Typirya OOpHILN aHUKJIaHIM Ba TETUIUIN OPOMCYKCUHUMU/L OJTMH/IH.

Kaxonma kuME€ caHoaTHAa MAJEMH KUCIOTAHMHI aMUUIapyd  Ba
UMUAJIapUJIaH HOEO XOCccaly OPraHrK Ba COIMOJIMMEP MaTepuasuiap oJIdil Oyiinya
MakCcaJyld  TaJAKUKOTJIAp aMajara OIIMPUIMOKAA. AWTHII ~ MyMKHHKH,
MaJICMHUMUJHUHT TaJIOT€HIN XOCWIaJapuHU CUHTE3 KWJIMIJIA MaBxXyJ OyiraH
TypJiu yCyJiap/aH (oiagaHull 3apypaTiurd, 0ab3u XojulapJa 3ca OJIMHUIIH
KUUMH OYJIWIIM, STHTU XOCHJIaJapu CHUHTE3H, Ha3apuil Ba aMajuil aXaMUSATHHU
ypranuu Ba Oy MyHanumiaard UIUIapHA PUBOKIAHTUPHUILTA, STHAJA KyJdail SHTU
U3JIaHUIUIap 0O OopwIlra, MaJEMHUMHU] aHAJIOTJIApU OJMHUIINAA ap30HPOK
peareHTiapAaH (QoiianaHraH XoOJjJa CHHTE3 YCYJUIAPUHU PUBOMXIAHTHUPHUII
MacaJiajiapu J013apOJIUTUHU TaK030 dTaau. TYHuHMarad IukapOOH KUCTOTaHUHT
a30T cakjaraH  XOCWIAJIApUHU OJIMIIIA CHHTE3 BaKTUHU KUCKapTUPHULI,
PEAKUMSIHUHT CEJEKTUBIMIMHU Ba MAaxXCyJOT YHYMHHU OILUMPHIL, aMaJuii
KYJUTAaHWINII COXAJIApUHKU KEHraUTUPHULI aJloXUa axaMusT Kach 3Taju.

Harmka Ba xysocanap: lanozewnaw peaxyusanapu; CrHTE3 acocuia
OJIMHTaH MajeuHuMug aHanord  N-(B-TUIpPOKCUATHI)MaeUHUMUIHN [ 1]
KUMEBUN XOCCAJIAPUHM YPraHUII MAaKCaau/1a, TalOoTeHIall peakusIapyuIad Kyl
0oru xucoOura Oopaguran Opomjail peakuusicu oiud 6opunau. ByHuHT yuyH
OpOMHUHT CyBAaru, XjaopopopmJard, METAaHOJJIard Ba TeTpaxjopMeTaHAaru
spurManiapugan Qoinananwiau. JKapaéuna 4 ta OpoM SpPUTMAIAPHUHT PAHTH
TypJIM BakTiIap/a Y3rapuiiu Ky3atuiaau. bpomiu cysna onub 6opuiiran Gpoman
peakuussiapuga Opomuin CyBHMHT panru 30 [JakuKagaH KEHWH Y3rapuiiu
Ky3aTuiau. Xiopodopmaaru sputMmanaa opomiain peakuusicu 140 nakukanapa
paHru y3rapras 0ysca, MeTaHoOJIJaru OpoMJTH dpUTMaza 0Ju0 OOpUIITaH peakius
sca 48 coaTAaH KeiiMH OpOM paHTMHMHT Y3rapuiu Kypuiau. bpomiau OGupukma
OK YyKMa Xoymia GuiabTpiad OJIMHIN Ba KYPUTHIIIN:
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