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CHEMICAL CONSTITUENTS OF ARTEMISIA SEROTINA

Abstract: Artemisia is a heterogeneous group known for its medicinal and aromatic properties. There are
about 500 species distributed in Asia, Europe and North America. The greatest diversity is observed in Asia:
150 species - in China, 174 species - in the CIS countries, about 50 species - in Japan, 35 species - in Iran and 81
species - in Kazakhstan. Wormwood species have a wide range of biological activity and are of great interest
to researchers. In this scientific study, we for the first time carried out a qualitative and quantitative analysis
of the aerial part of wormwood (Artemisia serotina) collected in the Tarbagatai region of East Kazakhstan
region in August 2020. The contents of moisture (0.21%), ash (1.23%), extractive compounds (22.68%, 80%
alcohol), organic acids (7.34%), flavonoids (7.4%) of the Artemisia serotina plant were determined. Using the
method of multielement atomic emission spectral analysis, 8 macro-trace elements were found in plant ash, in
which the main content was K (2903.5 mg/g), Na (631.90mg/ g). In addition, the constituents extracted from
the root part of 4. serotinaby hexane were analyzed by GC-MS method. Total twenty-three compounds were
separated and their relative contents were determined by area normalization in which the major constituents
were chrysanthenone, eucalyptol (1,8-cineole), filifolid A, ascaridol, 3- (5-methyl-5-vinyltetrahydrofuran-2-
yl) butan-2-ol.

Key words: Artemisia serotina, macro-micro elements, hexane extract, liposoluble constituents, GC—MS.

Introduction. There are about 500 species of wormwood in the world. There are 250 species in the
Commonwealth of Independent States. There are 81 species growing in Kazakhstan [1]. Most of them are
perennial shrubs and grasses; annuals are rare. Wormwood is a member of the Compositae (Asteraceae)
family [2].

The awarding of the 2015 Nobel Prize in Medicine for the discovery of artemisinin [3, 4], a sesquiterpenoid
lactone, in Artemisia annua (annual mugwort) and proving its effectiveness in the treatment of malaria sparked
a huge interest in the world of science in the chemistry and biological activity of other Artemisia species [5-
9]. Biologically active secondary metabolites such as phenolic compounds (flavonoids, phenylpropanoids,
and coumarins), and terpenoids (sesquiterpene lactones) [10], which were isolated from plants of this genus,
exhibited various pharmacological activities such as antimalarial, antitumor, antioxidant [11], anti-microbial
[12], and anti-inflammatory [13].

We have previously studied some species of Artemisia [14-16]. In order to continue these studies, in this
work, we studied the component composition of the aerial part of 4. serotina growing in the Tarbagatai region
of East Kazakhstan region in August 2020.

Materials and methods. Experimental part. The quantitative and qualitative contents of biologically
active constituents of underground part of the plant were determined according to methods reported in the
State Pharmacopeia XI edition techniques.

In the “Center of Physico-Chemical methods and analysis”, Republican State Enterprise Kazakh National
Al-Farabi University, MON RK using the method of multi-element atomic emission spectral analysis in the
ash of 4. serotina was analyzed elemental constituents. To determine the mineral composition of ashes was
used Shimadzu 6200 series spectrometer.

Extraction and isolation.
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The air-dried roots of 4. serotina (100 g) were pulverised and extracted with 70% ethyl alcohol (1:1) three
times (seven days each time) at room temperature. After evaporation of the solvent under reduced pressure,
the residues were mixed and suspended in water and then successively partitioned with hexane, chloroform,
EtOAc, and n-BuOHto afford the corresponding extracts. The obtained hexane extract (992mg) was analyzed
by GC-MS method.

Results and discussion. The quantitative and qualitative analysis of biologically active constituents
together with moisture content, total ash, and extractives contents were determined from roots of 4. serotina.
The results are shown in Table 1.

Table 1 — Quantitative analysis of bioactive constituents of A.serotina

Content, %
Moisture content Ash Extractives Organic acids Flavonoids
7.4 7.34 22,68 1.23 0.21

In “Center of Physico-Chemical methods of analysis”, Republican State Enterprise Kazakh National Al-
Farabi University, MES RK using the method of multi-element atomic emission spectral analysis in the
ash of A.serotina there were determined eleven macro- and microelements, shown in Table 2 and major of
them was K (2903.5 ug/ml), Na (631.9 pg/ml). Potassium is involved in the process of carrying out nerve
impulses and transferring them to innervated organs, promotes better brain activity, is also necessary for the
implementation of contractions of skeletal muscles. Sodium helps the body maintain a normal fluid balance.
Sodium plays a major role in the normal functioning of nerves and muscles [17].

Table 2 — Composition of macro-micro elements in the ash of plant A.serotina

Element Na K Pb Cu Fe Cd Ni Mn
ug /ml 631,9 2903,5 0,394 1,009 35,16 0,030 0,4430 3.425

To determine the liposoluble constituents’ composition was made erenow of the raw material used GC/
MS device. The root part of 4.serotina were analyzed by Electron Impact lonization (EI) method on Agilent
7890A-5975C GC-MS (Gas Chromatograph coupled to Mass Spectrometer) fused silica capillary column
(30m x 0.25mm; 0.25 pm film thickness), coated with HP-SMS were utilized. The carrier gas was helium
(99.999 %). The column temperature was programmed from 50°C held for 10 min), with 10°C/min rate
program to increase temperature to 3000 C. The latter temperature maintained for 40 min (Acquisition
parameters full scan; scan range 30- 1000 amu). The injector temperature was 310°C. Injection: with a 1 pl.
Detector ion source (EI-70eV). Samples were injected by splitting with the split ratio 5:1. Identification of
the compounds: Identification of compounds was done by comparing the NIST and Wiley library data of the
peaks and mass spectra of the peaks with those reported in literature. Percentage composition was computed
from GC peak areas on HP-5MS column without applying correction factors.
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Figure 1 — Total ionization hexane of chloroform extract from the root part of A.serotina
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The liposoluble constituents extracted from the root part of A. serotina by hexane were analyzed by
GC-MS method. The yield from whole herbs of A.serotina was found to be 0.992%. Total twenty three
compounds were separated and their relative contents were determined by area normalization in which the
major constituents wereChrysanthenone(13.01%), Eucalyptol(1,8-cineole) (10.06%), Filifolid A (8.61 %),
Ascaridol (6.94%), 3-(5-Methyl-5-vinyltetrahydrofuran-2-yl) butan-2-ol (5.50%). GC-MS chromatogram
of the liposoluble constituents from root part of A. serotina was presented in Figure 1. Table 3 report the
composition of the liposoluble constituents of 4. serotina. According to the report the chrysanthenone and
eucalyptol (1,8-cineole) might function as an anti-inflammatory agent [18, 19].

Table 1 — The liposoluble constituents from the root part of 4. serotina

Peak No. Constituents t, (min) | Molecular Formula Structure MW Content
1 a-Pinene 5.54 C, H, 144 0.27
2 5,5-Dimethyl-2(5H)-  |6.08 C.H,O, — 234 1.30
furanone D<

© (6}
3 n-Cumene 8.03 CH,CH(CH,), E ; 150 2.40
4 Eucalyptol(1,8-cineole) |8.05 C,H,0 20% 154 10.06
5 B-Vinyl-y-valerolactone |8.52 CH, 0, 0] 152 1.22

7

H
o)
H
6 a-Isophorone 11.06 |CH O @] 152 1.70
7 Chrysanthenone 11.18 C,H,0 i 170 13.01
@)
8 4-Oxoisophorone 11.79 C,H,0O, HsC CH; 152 1.31
O

o) CHj

9 [MuHOKapBOH 1233 |C,H,O 180 0.25
OH
HaC
HsC CH,
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10 4-Terpineol 1296 |C H,O 174 0.15
?&m
11 n-Cymol 1321 |C H, HaCf fm 182 0.28
CHj;
12 Verbenon 14.02 CcH,0 CHy 202 0.32
0
13 Nordavanon 14.08 C, H/O, OH 194 0.90
~ OKW/L\
N
14 Ascaridol 14.96 C,H,0, 202 6.94
15 6-Methyl-3-(1- 15.62 |C H O, 196 0.84
methylethyl)-7-
oxabicyclo[4.1.0]heptan-
2-one o
O
16 3-Methyl-6-(1- 17.03 |C H,O, o=< 178 0.88
methylethyl)-acetate-2- o)
cyclohexene-1-ol j
17 Isoascaridol 1720 |C,H,0O, 222 0.57
>I|I|ln-- —-
18 Filifolid A 17.68 |C H,O, o 200 8.61
VO
19 3-(5-Methyl-5- 19.58 |C H,O, o 154 5.45
vinyltetrahydrofuran-2-
yl) butan-2-ol AN OH
20 (Z) -Jasmon 20.54 |C, H,O o] 270 1.94
Q‘JCHS
21 Espatulenol 25.73 C,H,,0 208 0.50
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2 Davanon 2601 [C H,0, B W 250 1.12
— o X

23 Methyl jasmonate 2726 |C,H,0, 0 \/// 246 1.22
03\
0
/

Conclusion. We have carried out a quantitative analysis of total bioactive components, moisture, total ash,
extractives, flavonoids, saponins in 4. serotina. In addition, macro-microelements in the ash of a medicinal
plant were investigated and by the method of multielement atomic emission spectral analysis, nine macro-
microelements were identified. Among the nine, calcium and sodium were identified as the main ones. As
the results of this study twenty-threeliposoluble compounds were quantified from medicinal plant in which
the major constituents were chrysanthenone,eucalyptol(1,8-cineole), filifolid A, ascaridol, 3-(5-methyl-5-
vinyltetrahydrofuran-2-yl) butan-2-ol.
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ARTEMISIA SEROTINA XUMUSAJIBIK KYPAMbI

AHHOTAIMS: APTEeMHU3Us — MK JKOHE XOII WICTI KACHETTepIMEH TaHbIMaJ TeTePOreH/ i TOI. A3Usja,
Eypomana »xone Conrycrik Amepukana tapanral 500-re xybIK Typi 6ap. OmapasiH 6ackiM Oediri Asusiga
ke3neceni. Aram aiitkaaael: 150 Typi — Kerraiina, 174 Typi —TM/I ennepinge, 50-re xkybik TYpi — JKanoHusia,
35 typi — Upanna xone 81 Typi — Kazakcranna. XKycan TypiepiHiH OHOIOTHSUITBIK OEICEeHIUNIr KeH KoHe
3epTTEYIIIePiH YJIKEH KbI3BIFYIIBUIBIFBIH TYABIPaabl. bysl FeiibiME 3epTTeyae 0i3 amram per 2020
xbUTIBIH Tambi3biHga [bireic Kazakcran obnbickl Tapbararaii aiiMarbiHaa )KUHAFAH KY3/IK KYCaHBIHBIH
(Artemisia serotina) xep ycTi OeJliriHe canabIK )KoHE CaHJIbIK TaJAaybIH XKYPri3diK. A. serotina ©CiMIITiHIH
puranapUIbFbl (0,21%), wym (1,23%), skcrpaktuBTi KochuibicTap (22,68%, 80% crnupt), OpraHUKabIK
KpIIKbLIIap (7,34%), dnaBonouarap (7,4%) anpikranabsl. Kem 3JeMEeHTTi aTOMIBIK-OMHUCCHSITBIK, CTIEKTPITIK
TaJay 9JIiCiH KOJJIaHa OTHIPHII, OCIMJIIK KYJIiHEH § MaKpOAJIEMEHTTep TaObLIIbI, OapAbIH HeTi3ri Kypambl K
(2903,5 mr/ ), Na (631,90mr/ 1) 6onb1. CoHbIMEH KaTap, A.serotina TaMbIPBIHBIHTEKCAH OOITITiHEH aJbIHFaH
komrnoHentrep ['X-MC omiciMeH Taimianabl. BapibiFbl KHUbIPMa YII KOCBUIbIC OOIHII KOHE OJapJbIH
CaJIBICTBIPMAJIbl KYPaMBIHBIH HET'13T1 KOMIIOHEHTTEP1 XpU3aHTEHOH, ABKaIHIToN (1,8-1tmHou), pumudommn A,
ackapunoi, 3-(5-meTui-5-suHUATETparuapodypan-2-mi) OytaH-2-o1 OONAThIH ayJaHbl KAJIBIIKA KEITipy
APKbUTbI AHBIKTAJI/IBI.

Tyiinai ce3nep: Artemisia serotina, MaKpO-MHKPODJIEMEHTTEP, T€KCaH CHIFBIH/BICH, Mai/la epHUTiH
komnoHentrep, GC — MS.
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XUMHUYECKHA COCTAB ARTEMISIA SEROTINA

AHHoOTaIMsA. APTEMH3HS — 3TO FeTEPOreHHAs [PYIINa, U3BECTHAS CBOMMH JICUCOHBIMHU M apOMAaTHUECKUMU
cBoiictBamu. Oxono 500 BumoB pacnpoctpanensl B Asuu, EBpornie u CeBepHoit Amepuke. HanbGonbiee
pa3HnooOpasue HaOmonaercs B Azun: 150 Bunos — B Kurae, 174 Buna — B crpanax CHI, okono 50 BumoB —
B Smonnn, 35 Bunos — B Upane u 81 Bug — B Kazaxcrane. Bunbl monbiHU 00J1a1af0T IMUPOKUM CHEKTPOM
OMOJIOTHYECKOH aKTUBHOCTH W MPENICTABISIOT OOJBIION MHTEpeC IS UccienoBaTeneii. B 1aHHOM HaydHOM
HCCJIEI0BAaHNUU MBI BIIEPBbIE IIPOBEIN KaUE€CTBEHHBIN U KOJIMYECTBEHHBIN aHAJIN3 HA/I3€MHOM YacTH MO3IHEN
noJbIHe (A. serotina), coopannoii B TapOararaiickoMm paiione Bocrouno-Kazaxcranckoli o0nactu B aBrycre
2020 romga. Onpenensuiu conepxxanue Biaru (0,21%), 30ms1 (1,23%), sKcTpakTUBHBIX coequHeHuit (22,68%,
80% cnupra), opranmdyeckux kucior (7,34%), ¢punaBonoumoB (7,4%) pacrenust A. serotina. Merogom
MHOTO3JIEMEHTHOTO aTOMHO-dMHCCHOHHOTO CIIEKTPAIILHOTO aHaW3a B 30JIe PACTeHHH OOHApyKeHO &
MaKpODJIEMEHTOB, B KOTOPBIX OCHOBHOE cojiepskanne coctaBmio K (2903,5 mr /1), Na (631,90 mr / T). Kpome
TOTO, KOMIIOHEHTBI, SKCTParupOBaHHbBIC TEKCAHOM M3 KOPHEBOU YacTH A. serotina, ObLIU MPOaHATM3UPOBAHbI
metoaoM ['X-MC. Beero Ob110 pa3ziesnieHo ABaIlaTh TPU COSTUHEHHMSI, U KX OTHOCUTEIIBHOE COJIepIKaHue ObLIO
OIPEJICIICHO IyTeM HOPMAJIM3aIlUHY TUIOIIA M, B KOTOPOW OCHOBHBIMH COCTABIISIOLIUMHE OBbLITM XPU3aHTCHOH,
sBkanunron (1,8-umueon), ¢umudonun A, ackapunon, 3- (5-meTwi-5-BUHWITETparuapodypan-2). -ui)
OyTaH-2-0IL.

KuroueBblie ciioBa: Artemisia serotina, MaKpO-MUKPOAJIEMEHTbI, FTEKCAHOBBIN 3KCTPAKT, JKUPOPACTBOPUMBIE
kommoHeHThI, I' X — MC.
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