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TIIX ta BEPX, uac uBiTiHHs

Herbal raw materials, phytopreparations and biologically active food additives of them
are widely used in modern medicine for the treatment and prevention of many common
human diseases. At our time, according to the message of World Health Organization, in
Europe and the USA up to 35% of drugs are obtained from medicinal plants. In the next
twenty years, there will be a tendency for their increase up to 60% [1, 2, 3].

It is important to note, that wild species of the Thymus L. genus, growing in natural
steppe and forest-steppe biocenoses of Ukraine flora, have a powerful plant raw
material base with hight cultivation potential for obtaining modern highly effective
phytopreparations. At the same time, side toxic effects are not observed during long-term
use in modern phytotherapy. They are number up to 200 species, of which only up to
50 have been found in the modern Ukraine flora [4, 5].

The well-known wild species of the Thymus L. genus (Thyme) are well distributed
and constantly found in the natural biocenoses of many world countries with moderate
climatic conditions as a source for obtaining highly effective medicinal plant raw materials,
phytopreparations and biologically active additives with pronounced antimicrobial, anti-
inflammatory and antioxidant activity [6, 7, 8]

The most widespread wild species in steppe and forest-steppe biocenoses of Europian
countries and Ukraine is Thymus serpyllum L. This is promising for the procurement of
herbal raw materials, cultivation in the conditions of specialized farms. Morphologically
and phylogenetically closely related to it are the widespread species Thymus marschallianus
Willd., Th. pallasianus H. Braun., Th. ovatus Mill., hybrids that have a similar chemical
composition and are also widely used in modern folk medicine [1-8].

In European countries, the best-known related species of the genus are: Thymus
vulgaris L. (Common thyme), two subspecies of Thymus zygis L. (Th. zygis L. var.
gracilis Bois. — Th. spanish white thin; Th. zygis L. var. floribundus Bois. — Thymus
spanish white flowering [9, 10, 11, 12].

© KonexTus aBTopis, 2023
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The State Pharmacopoeia of Ukraine includes the Thymus serpyllum L. herb and a
mixture of the Thymus vulgaris L. with Th. zygis L. herbs without distinctive diagnostic
features of the these species herbal raw material [13].

The study of the chemical composition of Thymus serpyllum L. herbs from different
countries of the world during the flowering period the presence and accumulation of
essential oils, polysaccharides, tannins, fatty oils, vitamins, triterpene saponins, inorganic
elements were established [14, 15, 16].

It is generally known that essential oils and liquid alcohol extracts from Thymus
serpyllum L. herb are part of modern phytopreparations with pronounced antimicrobial,
anti-inflammatory and antioxidant activity [17, 18].

Pharmacological studies have established that the pronounced biological activity of
the aqueous infusion (1:10) and extractable phytopreparations obtained from Thymus
serpyllum L. herb is largely determined by the presence of flavonoids, hydroxycinnamic
acids and tannins [19, 20, 21, 22, 23].

But at the same time, almost no studies have been conducted on the presence and
content of biologically active polyphenolic compounds from the groups of flavonoids
and hydroxycinnamic acids in the Thymus serpyllum L. herb during the flowering period.

This is evidenced by the limited scientific information on studies of polyphenolic
compounds presence in plant raw materials of Thymus L. genus species by Thin Layer
Chromatography (TLC) and High Pressure Liquid Chromatography (HPLC) methods.

The distribution of the wild species Thymus serpyllum L. in Ukraine, the possibility
of cultivation and obtaining phytopreparations with pronounced anti-inflammatory,
antimicrobial and antioxidant activity provides the prospect of standartization of herbal
raw materials according to the content of polyphenolic compounds.

Aim are determination the qualitative composition and quantitative content of
biologically active polyphenolic compounds in Thymus serpyllum L. herbal raw material
during the flowering period by Thin Layer Chromatography (TLC) and High Pressure
Liquid Chromatography (HPLC) methods.

Materials and methods

The object of research was the Thymus serpyllum L. herbal raw material, which
obtained from wild plants in v. Baburka, Zaporizhzhia region (June—August 2022).
It consisted of flowering upper shoots with inflorescences up to 15 cm long, individual
leaves and parts of twigs (no more than 2%) and fully met the requirements of the State
Pharmacopoeia of Ukraine (SPhU) [24].

The harvesting of the Thymus serpyllum L. herbal raw material was carried out
according to generally accepted methods. The drying process was carried out for
24 hours in the Termolab SNOL 24/350 device at a temperature of 35 °C, up to the final
water content no more than 10%.

The compounds were identified by TLC on plates (Merck KGaA, Germany) in
chloroform—methanol-acetic acid—water (6:2:0.1:0.1) and n-butanol-acetic acid—water
(4:1:5) systems on the Biostep CD 60 densitometer device (Germany) and HPLC Agilent
1260 Infinity HPLC System Open LABCDS Software chromatograph device (Japan).

The combination of TLC and HPLC metodsallows simultaneous separation of the
studied components, their identification and quantitative content determination. At the
same time, the essential advantages are the use of small samples, speed of research, good
reproducibility of results and small relative error of analyses.
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Methodology: about 1,0 g (exact weight) of herbal raw material was crushed to a
particle diameter (d = 0.3 mm), placed in a flask with a capacity of 100 ml, 30 ml of
96% ethanol was added, and heated on the VB-4 Micromed device (t = 100 °C) for
30 min with thorough mixing. The process was repeated two more times with new volume
portions of the 96% ethanol. Extracts were combined, cooled for 30 min, centrifuged on
the SM-3.01. Micromed device, filtered into a flask with a capacity of 100 ml and brought
to the mark. Samples were filtered through a teflon membrane filter (d = 0.45 pum) into
an analysis vials. The chromatographic separation and determination of individual
polyphenolic compounds were carried out in selected solvent systems.

The glass capillary chromatographic column ZORBAX-SB C-18 (d = 2.1 mm,
1 = 150 mm) filled with octadecylsilyl sorbent (d = 3.5 um) was used for HPLC
determination.

The mobile phase was: trifluoroacetic acid 0.2%, mixture of trifluoroacetic acid 0.2%
with anhydrous methanol and a mixture of trifluoroacetic acid 0.2% with methanol 70%.

The rate of supply of the mobile phase was 0.25 ml/min; the working pressure of
the eluent was from 240 to 300 kPa; the temperature of the column thermostat is 32 °C;
sample volume 5 pl. Definition parameters: measurement scale 1.0; scanning time
0.5 sec; A =190-600 nm.

The methods of standard additions samples 96 ethanol solutions of flavonoids and
hydroxycinnamic acids were used.

The identification and quantitative content of polyphenolic compounds bythe
HPLC method were determined by the following parameters: retention time, spectral
characteristics, peaks areas of compounds in comparision with standard samples.

Statistical processing of the results was carried out using the standard statistical
package of the license program «STATISTICA® for Windows 6.1» (Stat Soft Inc.,
Ne AXXR712D833214FANS), as well as «SPSS 16.0» [25].

Results and discussion

The qualitative component composition and quantitative content of compounds in the
96% ethanol extract (1:100) from Thymus serpyllum L. herb were determined by TLC and
HPLC methods. The resence of 25 compounds of the polyphenolic structure were established.

Up to 13 components of flavonoids derivates and 12 hydroxycinnamic acids were
identified and quantified. The obtained results are shown in Table and Figure.
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Fig. HPLC of an ethanol extract (1:100) from 7Thymus serpyllum L. herb,
v. Baburka, Zaporizhzhia region (June—August 2022), (x £ A x)%, p =6
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To the greatest degree of the total amount in the ethanol extract (1:100) from Thymus
serpyllum L. herb were present: rosmarinic acid (12.77 + 1.19%), chlorogenic acid (8.55
+0.79%), rutin (8.45 + 0.79%), p-coumaric acid (7.41 + 0.69%), luteolin (3.87 + 0.37%),
luteolin-7-O-f-D-glucopyranoside (3.86 = 0.33%), apigenin-7,4'-diglucoside (3.86 +
0.32%), quercetin (3.85 £+ 0.34%), apigenin (3.81 £ 0.36%).

Table

The results of determining the content of polyphenolic compounds in the ethanol

extract (1:100) from Thymus serpyllum L. herb,
v. Baburka, Zaporizhzhia region (June—August 2022), (x + A x)%, p = 6*

N The name of the compounds Quantitative Holding A, HM
content, % time, min max

1 Protocatechuic acid 0.91+0.08 0.342 208; 218; 260; 294
2 Caftric acid 1.26 £0.10 1.391 290
3 p-Coumaric acid 7.41 +£0.69 2.191 210; 226; 295;310
4 Tannic acid 3.85+0.33 6.781 220; 275
5 Caffeic acid 2.50+0.22 9.243 218; 240; 324; 298
6 Isochlorogenic acid 1.98+0.17 10.550 219;235;245;300;329
7 Chlorogenic acid 8.55+0.79 11.735 218;242; 326; 297
8 Neochlorogenic acid 4.02+0.39 16.704 218; 245; 300; 326
9 Rosmarinic acid 12.77 £ 1.19 19.101 215;275; 325
10 Diosmin 3.72+0.33 22.520 252;268; 343
11 Luteolin-6-C-glucoside 0.97 +£0.08 24.252 256; 265; 346
12 Rutin 8,45+0,79 24,943 259;362,5
13 Luteolin-7,3'-diglucoside 3.48 +£0.30 27.223 255; 266; 349
14 Quercetin-3-O-rutinoside 248 £0.23 28.213 259; 369
15 Luteolin-7-O-f-D-glucopyranoside 3.86 £0.33 28.640 255;267; 348
16 Apigenin-7-O-f-D-glucopyranoside 3.35+0.30 29.950 268; 339
17 Apigenin-7,4'-diglucoside 3.86 +£0.32 32.635 267; 339
18 Luteolin-7-O-glucoside 3.24+0.30 32.837 257, 268; 348
19 3,4-O-dicavoil-chinne acid 2.30+0.22 33.538 220; 245; 300; 326
20 3,5-O-dicavoil-chinne acid 2.88+0.27 34.520 222;247;302; 327
21 4,5-O-dicavoil-chinne acid 3.11 £0.31 36.212 222;248;303; 328
22 Dihydroquercetin 3.42+0.30 38.845 289; 331
23 | Luteolin 3.87+0.37 44235 g;%; 254; 266, 291;
24 Apigenin 3.81+£0.36 46.110 267;296; 338
25 Quercetin 3.85+£0.34 47.204 255;374

Total amount of flavonoids 48.46 +4.77 — -

Total amount of hydroxycinnamic acids 51.54 £5.19 - —

Note: * —p<0,05.

Up to 25 polyphenolic compounds during the flowering period were identified in the
Thymus serpyllum L. herb by TLC and HPLC methods, of which 13 were assigned to
flavonoids and 12 to hydroxycinnamic acids.

The obtained results indicate for perspective of further research of Thymus serpyllum
L. herbal raw materialare able is the pronounced effective anti-inflammatory, antimicrobial
and antioxidant activities.
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Conclusions

1. The Thymus serpyllum L. herb was studied for the polyphenolic compounds content
during flowering period. Up to 25 polyphenolic compounds, classified as 13 flavonoids
and 12 hydroxycinnamic acids, were identifiedin alcoholic extracts (1:100) by TLC and
HPLC methods. Most of them are well known for their pronounced anti-inflammatory,
antimicrobial and antioxidant activities.

2. The simultaneous use of TLC and HPLC methods is promising for the identifications
and determinations of the polyphenolic compounds quantitative content in herbal raw
materials of Thymus L. species.

3. According to the content of biologically active compounds, the Thymus serpyllum
L. species is promising for cultivation in Ukraine for the purpose of obtaining herbal raw
materials and new complex phytopreparations.
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ABSTRACT

The Thymus serpyllum L. is a widespread in the steppe biocenoses of southern and eastern Ukraine. It
is well cultivated in specialized farms. A promising direction of modern phytochemical research of wild and
cultivated Thymus L. species is the determination of the accumulation of biologically active polyphenolic
compounds that exhibit pronounced biological activity.

The purpose of the work is to determine the accumulation of polyphenolic compounds in Thymus
serpyllum L. herb at the flowering using TLC and HPLC methods.

The Thymus serpyllum L. herb was harvested in steppe biocenoses of southern and eastern Ukraine at
the flowering, during the period of biologically active polyphenolic compounds maximum accumulation.
For experimental studies, alcohol extracts from Thymus serpyllum L. herb (1:100) were used. The substances
component composition was studied by TLC method Biostep CD 60 densitometer (Germany) and HPLC
Agilent 1260 Infinity HPLC System Open LABCDS Software (Japan).

TLC and HPLC methods revealed up to 25 polyphenolic compounds. Experimentally were determined
13 flavonoids and 12 hydroxycinnamic acids. All these biologically active compounds are well known in
modern phytotherapy for their pronounced antimicrobial, anti-inflammatory and antioxidant activity. During
the flowering period up to 25 polyphenolic compounds were identified and quantified in the ethanolic extract
(1:100) obtained from Thymus serpyllum L. herbal raw material. Of these, 13 compounds were attributed
to flavonoids with a defined total content (0.3 mg/100 mg) and 12 to hydroxycinnamic acids (0.9 mg/100
mg). The highest accumulation of hydroxycinnamic acids in the Thymus serpyllum L. herbal raw material
were characterized by rosmarinic acid (12.77 + 1.19%), chlorogenic acid (8.55 + 0.79%) and p-coumaric
acid (7.41 + 0.69%). Of flavonoids, the highest content were established for rutin (8.45 + 0.79%), luteolin
(3.87 + 0.37%), luteolin-7-O-B-D-glucopyranoside (3.86 + 0.33%), apigenin-7,4’-diglucoside
(3.86 = 0.32%), quercetin (3.85 + 0.34%) and apigenin (3.81 £ 0.36%).

The results obtained by TLC and HPLC methods indicate the perspective of polyphenolic compounds
research for the purpose of determining the biological activity of extracts and carrying out the standardization
of Thymus serpyllum L. herb. The study of the polyphenolic compounds accumulation in the Thymus serpyl-
lum L. plant raw materials is important for this standardization and obtaining effective phytopreparations.
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3anopizvkuil deporcasHuil meourko-ghapmayesmuunull yHisepcument
BUBUYEHHS HAKOIMMYEHHS TMOJIIGEHOJIBHUX CIIOJIVK ¥V TPABI YEBPEIIO TTOB3YUOI'O
(THYMUS SERPYLLUM L.) IIIJ1 YAC LIBITIHHA
KuarouoBi cioBa: yeOpenp moB3yuunid, Tpasa, MoIi)eHOIbHI CIIOIYKH, HakonuueHHs1, Mmetomu THIX Ta BEPX,
9ac UBITIHHS
AHOTANIA

Yeopeup mos3yunit (Thymus serpyllum L.) € po3MOBCIOMKCHUM TUKOPOCIHM BHIOM Y CTEMOBUX Oi-
OIIEHO3aX MIBIHS Ta CXOAy YKpaiHW. YCIIIIHO KyNBTHBYETHCS Y CIEIialli3oBaHHX rocmopapcTsax. Ilep-
CIIEKTHBHHM HAIPSIMOM CYYacCHHUX (iTOXIMIYHHX JOCIIJDKEHb JTUKOPOCIUX Ta KYJIHTHBOBAaHUX BHIIB POIY
Thymus L. € BU3HaY€HHS HaKOIMMYCHHS O10IOTIYHO aKTUBHUX MOMI()EHONBHUX CHONYK, SIKi BUSBISAIOTH BH-
paxxeHy 010JIOTIYHY aKTHBHICTb.

Mera po6oru — merogamu TIIX ta BEPX BM3HauuTH HaKOIMYEHHS MOMI(EHOIBHUX CIIOJIYK y TPaBI
9eOpeLIo TIOB3YYOT0 MMiJT 9ac IBITIiHHS.

TpaBy 4eOpelro MOB3yUYOoro 3aroTOBIISUIN Y CTEIOBHUX OI0IICHO3aX MiBIHS Ta CXONy YKpaiHH B KiHII I[Bi-
TiHHS i1 9aC MAKCHMaJIbHOTO HAaKOMTMYEHHS 010JI0T1YHO aKTUBHHUX pedoBUH. J{JIs1 BU3HAYESHHS IPUCYTHOCTI
NOJTi(PeHOIBHUX CIIOYK Ta iX KUIBKICHOTO BMICTYy BUKOPHUCTOBYBAJIH CIIUPTOBI BUTSTH 3 Tpasu BUY (1:100).
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KomnonentHuii ckian gocmimpkysamn mertogoM THIX Ha nencutomerpi Biostep CD 60 (Himeuunna) ta
BEPX na xpomarorpagi Agilent 1260 Infinity HPLC System Open LABCDS Software (SInomis).

Metogom THIX ta BEPX Gyno izeHTH(diKOBaHO 10 25 pewoBrH nomideHonbHoi mpuponu. Beranosie-
HO KinbKicHUH BMicT 13 ¢mnaBoHOINIB Ta 12 TiAPOKCHKOPUYHUX KHCIOT, IS SKUX 32 (ITOTEpaneBTUIHOTO
MpU3HAYCHHS MIPUTaAMaHHA BUPaKeHA MPOTU3anajibHa, aHTUMIKpPOOHA Ta aHTMOKCHAAHTHA aKTHUBHICTb. [1ig
Jac [BITIHHA B eTaHOMbHOMY ekcTpakTi (1:100), onepxanomy 3 TpaBu Thymus serpyllum L., Gyno inentudi-
KOBaHO Ta BH3HAYCHO KiJBbKICHUI BMICT J10 25 cronyk mosieHonbHOT npupoan. 13 Hux Oyno 13 BigHeceHO
70 (IaBOHOINIB i3 BU3HaUeHUM 3aransHuM BMicToM (0,5 Mr/100 Mr) Ta 12 — 10 TiIpOKCUKOPUYHHUX KHCIIOT
(1,5 mr/100 mr). Haii6imbIe HaKOMMYEeHHS 3 TIAPOKCUKOPUYHUX KHCIIOT Y TPaBi IOCIIKYBAHOTO BHIY OYII0
MIpUTaMaHHe Ui po3MapuHoBoi kuciotu (12,77 + 1,19%), xnoporenosoi (8,55 + 0,79%) Ta n-kymapoBoi
(7,41 £ 0,69%). I3 ¢naBoHOINIB HAIOIMBIIMIT BMICT BCTAaHOBIEHO A pyTHHY (8,45 + 0,79%), moTeonu-
ny (3,87 £ 0,37%), moteonun-7-O-p-D-rmoxonupanosuay (3,86 + 0,33%), anirenin-7,4’-AUNITIOKO3UITY
(3,86 = 0,32%), kBepuetuny (3,85 + 0,34%) Ta amireniny (3,81 £ 0,36%).

Pesynsrarn, onepskani merogamu TIIX ta BEPX, cBimuarh npo mepcrieKTUBHICTD JTOCTIKEHHS 0i0-
JIOTIYHOI aKTHBHOCTI €KCTPAKTIB Ta MPOBEINCHHS CTaHAApTU3alii TpaBu 1hymus serpyllum L. 3a Hakonm-
YEeHHSAM NOMi()EHONBHUX CHOMYK. J{OCITiIKeHHS HAaKOMMMYEeHHs TOTi()eHONBHUX CIONYK y TpaBi BUAIB POAY
Thymus L. Mae BayxJIuBe 3HaUCHHS JJIS1 3arOTiBII POCIMHHOI CHPOBUHHM Ta ofiepKaHHs (iTonmpenaparis Ha ii
OCHOBI.

Enexmpounna adpeca ons nucmyeanus asmopamu. mavgnosy@ukr.net
(Maszymnin O. B.)
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