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2 Clarivate

Analytics

NAS RKis pleased to announce that News of NAS RK. Series of chemistry and
technologies scientific journal has been accepted for indexing in the Emerging Sources Citation
Index, a new edition of Web of Science. Content in this index is under consideration by Clarivate
Analytics to be accepted in the Science Citation Index Expanded, the Social Sciences Citation
Index, and the Arts & Humanities Citation Index. The quality and depth of content Web of
Science offers to researchers, authors, publishers, and institutions sets it apart from other
research databases. The inclusion of News of NAS RK. Series of chemistry and technologies in
the Emerging Sources Citation Index demonstrates our dedication to providing the most relevant
and influential content of chemical sciences to our community.

Kaszakcma+ Pecnybnukacbl Ynmmbik fbinibiM akademusicbl "KP ¥FA Xabapnapbl. Xumusi xeHe
mexHorsioeusi cepusichl” fbinibIMU XypHarnbiHbiH Web of Science-miH xaHanaHraH Hyckacsi Emerging
Sources Citation Index-me uHdekcmernyze KabblnOaHraHbiH xabapnalobl. byn uHOekcmeny 6apbicbiHOa
Clarivate Analytics komnaHusicbl XypHandbl odaH api the Science Citation Index Expanded, the Social
Sciences Citation Index xoHe the Arts & Humanities Citation Index-ke kabbinday macesneciH
Kapacmbipyda. Webof Science sepmmeywinep, asmopnap, bacnawhbinap MEH MeKeMesiep2e KOHmMeHm
mepeHOiei MeH canacbiH ycbiHadbl. KP ¥FA Xabapnapbl. XuMmusi XoHe mexHosoausi cepusicel Emerging
Sources Citation Index-ke eHyi 6i30iH KoramdacmbIK YWiH eH 63eKmi xoHe 6edendi XUMUSIIIbIK FblribiMOap
bolibIHWa KoHmMeHmke adandbifbiMbi30bi 6indipedi.

HAH PK coobwaem, 4ymo Hay4Hbil XypHan «3eecmusi HAH PK. Cepus xumuu u mexHosnoaul» 6bi
npuHam 0ns uHdekcuposaHusi 8 Emerging Sources Citation Index, o6HoeneHHol eepcuu Web of Science.
ColepxxaHue 8 amoM UHOeKcuposaHUU Haxodumcsi 8 cmaduu paccMmompeHusi komnaHueli Clarivate
Analytics 0ns danbHeliweezo npuHsmusi xypHana e the Science Citation Index Expanded, the Social
Sciences Citation Index u the Arts & Humanities Citation Index. Web of Science npednazaem ka4yecmso u
2nybuHy koHmeHma 0151 uccriedogamerel, asmopos, usddamersel u yuypexoeHul. BkrirodeHue Nagecmusi
HAH PK e Emerging Sources Citation Index OemoHcmpupyem Hawy MnpueepxeHHoCMb K Hauboriee
akmyasibHOMY U 8/IUSIMesIbHOMY KOHMEHMY Mo XUMUYEeCKUM Haykam O Hauleeo coobuecmea.
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TERPENOIDS OF MATRICARIA CHAMOMILLA L.
FROM DIFFERENT PLACES OF GROWTH

Abstract. In this work, a comparative gas chromatography-mass spectrometry analysis of the component
composition of CO,-extracts from Matricaria chamomilla L. raw materials collected at the site of medicinal plants of
the International Research and Production Holding “Phytochemistry” (Karaganda region, Republic of Kazakhstan),
Mozheikovo agro-town (Grodno Region, Belarus) and in the vicinity of Sarkand (Almaty region, Republic of
Kazakhstan) was undertaken. As a result of the research conducted, it was revealed that the major components of the
obtained CO,-extracts of Matricaria chamomilla L. are: bisabolol oxide A, bisabolol oxide B and en-in-dicycloether.
Meanwhile, in the CO,-extract of Matricaria chamomilla L. collected at the site of medicinal plants of JSC “IRPH
“Phytochemistry”’the quantitative content of matricarin and chamazulene are prevailed.Thus, thecontent of matricarin
exceedthree times, and the content of chamazulene five and two times, in comparison with extracts obtained from the
Belarusian and Almaty raw materials.

The prospect of using Matricaria chamomilla L. raw material that grows on the medicinal plants site of JSC
“IRPH “Phytochemistry” in the production of the anti-inflammatory ointment “Matripin-Dent” has been established.

Key words:Matricaria chamomilla L., CO,-extraction, chromato-mass spectrometry, chamazulene, matricarin.

Introduction

In modern medicine, herbal medicines occupy a special place, as they have a wide range of biological
activity, which allows them to be used for the prevention and treatment of many diseases.

Phytopreparations are included in more than 85 pharmaceutical groups of medicines and most of them
do not have equivalent synthetic substitutes [1].

Flowers of Matricaria chamomilla L., which have been used in medical practice for a long time as an
anti-inflammatory, antiseptic and antispasmodic medicines [2] and are used as raw materials for obtaining
fees, extracts, medicines “Romazulan” (Romania), “Rotokan” (Russia), “Rekutan” (Ukraine),
“Camillozan” (Germany), “Alorom” (Russia), “Stomatofit” (Poland) [3-5] should be included among the
types of plant raw materials that are widespread in the foreign and domestic pharmaceutical market.

The annual public health need for Matricaria chamomilla L.inflorescences is quite large and the
amounts are about 250 tons [6]. At the same time, its main part is provided due to cultivation in
specialized farms and only insignificant volumes - due to the harvesting of wild-growing raw materials
[7].

Therefore, it is a relevant task to study of plant resources and to evaluate stock of herbs for the
rational use of them and expansion of the range domestic drugs in the pharmaceutical market[8].

The pharmacological effect of Matricaria chamomilla L.flowers is due to the presence of a whole
complex of biologically active substances with a broad spectrum of biological activity in their composition
[9-17], primarily essential oils, flavonoids, coumarins, and sesquiterpene lactones of matricarin and
matricin, which are the initial compounds in the biosynthesis of chamazulene possessing anti-
inflammatory and antiallergic action.

Matricaria chamomilla L.raw materials are also used in the manufacture of cosmetics and
pharmaceuticals. Recent studies show that the use of raw Matricaria chamomilla L. for cosmetic
preparations is due to the high content of phenolic compounds [18-21].

—— Y4 ——
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An analysis of recent studies shows that for the production of high-quality extracts from Matricaria
chamomilla L. raw materials, it is advisable to use compressed and liquefied gases as solvents. According
to the literature [22, 23], supercritical CO,-extraction is preferable.

Despite the existing range of medicines, extracts of Matricaria chamomilla L.continue to be a
promising object for further study and the creation of new medicines with a number of pharmacological
and therapeutic activity.

JSC “International Scientific and Production Holding “Phytochemistry” on the basis of “Karaganda
Pharmaceutical Plant” LLP develops and introduces into production the original drug ‘“Matripin-Dent”,
which consists of carbon dioxide extracts of Populus balsamifera and Matricaria chamomilla L. In order
to determine the suitable raw materials of Matricaria chamomilla L. and to obtain high-quality CO,-
extracts with a quantitative content of biologically active substances, we studied 3 types of Matricaria
chamomilla L. raw materials growing in various places.

The purpose of the work is a chemical study of the component composition of CO,-extracts of
Matricaria chamomilla L. depending on the place of growth.

Experimental part

Materials and research methods

The materials used for the study were Matricaria chamomilla L. inflorescences collected in the
flowering phase in various places: at the medicinal plant site of the JSC “International Research and
Production Holding “Phytochemistry” (Karaganda, Kazakhstan), in the Mozheikovo agro-
town(GrodnoRegion, Belarus) and Sarkand (Almaty region, Republic of Kazakhstan).

Drying of the raw material was carried out by the airily-shadow method at a temperature of 25-30°C.

CO,-extraction of all types of raw materials was carried out under the same supercritical conditions:
pressure - 250 bar, temperature: 50°C, extraction time: 180 min.After that, a three-fold water-alcohol
treatment of the obtained CO,-extracts was carried out to precipitate and separate the lipophilic
components. For each stage, the mass of ethanol was used; the mass of ethanol is three times the mass of
the extract, and the mass of water, one and a half times the mass of the extract. The extract was dissolved
in alcohol, heated to 70°C. After that, water heated to 70°C was immediately added to the resulting
solution. The solution was stirred and left in a dark place for a day, then filtered. The precipitate was re-
treated with alcohol and water. The filtrate obtained after three processing steps was evaporated on a
rotary evaporator.

The qualitative and quantitative content of essential oil components in CO,-extracts was determined
by gas chromatography-mass spectrometry on a gas chromatograph with an Agilent 7890/5975C mass-
selective detector. A 5% Phenyl Methyl Silox HP-5MS column (30 mmx250 mmx0.25 mm) was used
with a helium carrier gas velocity of 1 ml/min. Evaporator temperature - 230°C. The gas chromatography
column was kept at 40°C for 5 min; with temperature programming up to 240°C with a rate of temperature
change of 5°C/min, and then kept in isothermal mode for 50 min. Sample entry mode with flow division.
The sample volume is 0.1 pl. The conditions for recording mass spectra are 70 eV, the mass range is m/z
10-400. The percentage of components was calculated automatically based on the peak areas of the total
ion chromatogram. Components were identified by mass spectra and retention times using the Wiley
GC/MS library.

Results and discussion

According to the analysis by the GC/MS method, it is established that the main components of the
CO,-extracts of Matricaria chamomilla L. are: bisabolol oxide A (21.51%, 17.90% and 18.57%),
bisabolol oxide B (17.11%, 5.71% and 14.32%) and en-in-dicycloester (18.93%, 43.58% and 21.17%)
(table 1).

Meanwhile, the quantitative content of matricarin and chamazulene in the CO,-extract of Matricaria
chamomiilla L., collected in the area of medicinal plants of JSC “IRPH “Phytochemistry”, prevailsas
opposed places of growth. Thus, the content of matricarin exceed three times, and the content of
chamazulene five and two times, in comparison with extracts obtained from the Belarusian and Almaty
raw materials. Also, the quantitative content of the en-in-dicycloester in the CO,-extract obtained from the
Belarusian raw materials of Matricaria chamomilla L. should be noted, its content is 2 times higher than
from the Kazakh raw materials.
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Table 1 - Comparative component composition of CO,-extracts of Matricaria chamomilla L., depending on the place of growth

CO,-extract of Matricaria chamomilla L.
JSC “International Research Mozheikovo (Grodno Sarkand (Almaty region,
Component name and Production AHolding Region, Belarus) Republic of Kazakhstan)
“Phytochemistry”
(Karaganda, Kazakhstan)

RT, min Content, % RT, min Content, % RT, min Content, %
B-farnesene 26.882 2.01 26.876 3.50 26.830 1.83
Spathulenol 29.903 1.30 29.897 1.49 29.846 0.18
Bisabolol oxide B 31.666 17.11 31.643 5.71 31.585 11.87
Bisabolol oxide 32.289 8.50 32.278 5.85 32.226 5.84
Herniarin 33.159 4.50 33.147 7.13 - -
Chamazulene 33.331 4.78 33.319 0.88 33.262 1.80
Bisabolol oxide A 33.668 21.51 33.645 17.90 33.582 14.36
En-in-dicycloester 36.438 18.93 36.443 43.58 36.346 21.17
N-hexadecanoic acid 37.845 1.07 - - 38.446 0.47
9,12-octadecadienoic 41.410 0.42 41.193 1.50 41.513 1.61
acid
Matricarin 45.885 2.71 45.867 0.90 45.872 0.94

At the same time, chamazulene and sesquiterpene lactone matricarin are relatively valuable
biologically active substances in the studied extracts, both components have an anti-inflammatory effect
and are the main components of Matricaria chamomilla L. raw material [24, 25].

Conclusion

On the basis of the obtained results, it was established that the main components of the isolated CO,-
extracts are bisabolol oxides A and B and en-in-dicycloester. Due to the comparative study of the
component composition of extracts of Matricaria chamomilla L. it was revealed that the quantitative
content of matricarin and chamazulene in the extract of Matricaria chamomilla L. collected at the
medicinal plants site of JSC “International Scientific and Production Holding “Phytochemistry”
(Karaganda region, Republic of Kazakhstan) are prevailed in comparison with extracts selected from the
Belarusian and Almaty raw materials.

Thus, to obtain a CO,-extract of Matricaria chamomilla L. with a quantitative content of
pharmacologically active components for the drug “Matripin-Dent”, it is advisable to use raw materials
growing on the medicinal plants site of “International Scientific and Production Holding
“Phytochemistry”, since this raw material has a quantitative content of basic pharmacologically active
compounds with a wide range of pharmacological activity.

OO0K 547913
H.I'. TutoBa, C.T. lllamunosa, A.H. ’)Ka6aepa, C.M. OnexkeHOB
«DUTOXNMHUS» XaITBIKAPAITBIK FRUIBIMU-0HIIpicTik Xonmuari» AK, Kaparanmgs! k., Kazakcran PecrryOnmkacer

OPTYPJII AMMAKTAPJA OCETIH JOPLIIK TYHMEJAKTBIH (MATRICARIA CHAMOMILLAL.)
TEPIEHOU/ITAPEI

AnHotramusi. Ocbl kKymbicTa «DUTOXUMUSY XaJbIKAPATIBIK FHUIBIMH-OHIPICTIK XOJIUHTIHIH JOPUIIK
ecimaikrep yuackecinme (Kaparanmel o0Osbicel, Ka3zakcran PecnyOimkacel), MOXEHKOBO arpOKalallbIFbIHIA
(I'pomHo o6ubicel, bemapyce PecryOnmukacel) »xoHe Capkanpj TeHiperinne (Anmarbl o0ibickl, Kazakcran
Pecry0Onukacel) JKUHAIFaH JOPUTIK TyliMmenak mukizaTbiHaH anbiiFaH CO,-ChIFBIHBUIAPBIHBIH KOMIIOHEHTTIK
KYpaMbIHa CalbICTBIPMANIbl  XPOMATOrPaQUsIbIK MAaCC-CIEKTPOMETPUSUIBIK — Tajmay o kypriziami. JKyprisinren
3epTTeysiep HOTWKeCiHAe nopimik Tyhmenakrad ajibiaFaH CO,-ChIFBIHABUIAPBIHBIH MAaXOPJIbl KOMIIOHEHTTEPI
6ucabomnonokcua A, 6ucabononokcun b xoHe eH-MH-IUIUKIOA(hUpP OONBIN TaOBUIATHIHEI aHBIKTANABl. COHBIMEH
katap «DPuroxumus» XFOX» AK mopimik eciMIikTep ydacKeciHAe >KHHAIIBII albIHFaH A9pUTiK TyiMenakTeiH CO,-
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CBIFBIHABUIAPHIHIA MAaTPUKAPUH MEH XaMa3yJeHHIH Meiepi 6ackiM OOJBIN KeJeTiHI aHBIKTAIIBI, aTal alTKaHAa,
0ENOPYCTHIK JKOHE AIMATBHLIBIK [IMKI3aTTaH alIbIHFAH CHIFBIHABLIAPMEH CAJBICTBIPFAH/IA MATPUKAPUH MOJIIIEpPI YII
ece, I XxaMmasylleH Oec JKoHe €Ki ece apThIK.

«Duroxumusy XFOX» AK mopinik eciMIiKTep y4acKeciHAe oCeTiH NOpuliKk TyHMenak IIUKI3aThblH KaObIHyFa
Kapcel «Martpunus-J{eHT KaknamMailblHbIH OHJIPICIHIE KOJIaHY Kellelleri aHbIKTaIIIbl.

Tyiiin ce3nep: mopunik tyiimenak, Matricaria chamomillaL.,CO,-3kcTpakuusiiay, XpoMaTorpadusuiblk Macc-
CIICKTPOMETPHS, XaMa3yJieH, MaTPUKAPUH.

YK 547.913
H.I'. TutoBa, C.T. lllamunosa, A.H. ’Kadaepa, C.M. AnekeHoB

AO «MexayHapOIHBIA HAYIHO-TTPON3BOICTBEHHBIN XOIIUHT « DUTOXUMUS,
r. Kaparanna, Pecniy6nuka Kazaxcran

TEPIEHOW]IbI POMAIIIKA AIITEYHOM (MATRICARIA CHAMOMILLA L.)
M3 PA3JIMYHBIX MECT IPOU3PACTAHUA

AnHoTanusi. B jaHHO# paboTe mpoBeneH CpPaBHUTENBHBIH XPOMAaTO-MacC-CIIEKTPOMETPUYECKHH aHalu3
KOMITIOHEHTHOTO cocTaBa CO,-3KCTPAKTOB M3 CHIPbSl POMAIKU AlTEYHOW, COOPAHHOW Ha Y4acTKe JIEKapCTBEHHBIX
pacteHnii MeXIyHapOJHOTO Hay4YHO-IIPOM3BOACTBEHHOrO XosauHra «®uroxumus» (KaparanamHckas o0iacTh,
Pecriybimka KasaxcraH), arporopoaka MoxeiikoBo (I'pomHeHckas o6nacts, PecnyOnmka bBenmapycs) n B
okpectHoctH Capkanma (AnmartuHckas obOnacts, Pecmybnmka Kazaxcran). B pesynbrare mpoBemeHHBIX
WCCIICIOBAHHUNA BEISABICHO, YTO Ma)XKOPHBIMH KOMIOHEHTaMH NOIXy4eHHBIX CO,-3KCTPaKTOB POMAIIKU aANTEIHOMN
SBILIIOTCS: Omcabomomokcun A, Oucabomonokcnn b u eH-uH-mummkimodhup. Mexay TeMm, KOIHYeCTBEHHOE
colepxaHne MarpukapuHa u xamasyneHa B CO,-3KCTpaKTe pOMAIIKH aNTeYHOH, COOpaHHOW Ha ydJacTKe
nexapcTBeHHBIX pacTeHH AO « MHITX «®@utoxumus» nmpeobiaamaeT, Tak CoAepKaHuEe MaTpUKapruHa MPEBOCXONT B
TPH pa3a, a xamasyjeHa B ISITh M JBa pa3a, B CPaBHEHHH C HKCTPAKTaMH, IOJyYEHHBIMH U3 OEIIOPYCCKOTO U
AIIMaTHHCKOTO CHIPBSI.

YcTaHoBIEeHa MEPCHEKTUBHOCTh HCIONB30BAaHMUS CBHIPhS POMAILIKM aNTe4HOM, Mpou3pacTaronied Ha ydacTke
nexapcTBeHHbIX pacteHHMd AO «MHIIX «®utoxuMus» B NPOU3BOACTBE HPOTHBOBOCHAINUTENBHOW Ma3u
«Marpunus-/leHT».

KaroueBsie  ciaoBa: pomamka  anreunas,Matricariachamomillal.,COy-3KCcTpaknus,  XpoMaTo-Macc-
CHEKTPOMETpPHS, XaMa3yJIeH, MaTPUKapUH.
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