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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 К (2903.5 mg/g), Na (631.90mg/ g). In addition, the  constituents extracted from 
the root part of A. 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 A. 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 A. 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 A. 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 A. 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 µg/ml), Na (631.9 µg/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
µg /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 A.serotina were analyzed by Electron Impact Ionization (EI) method on Agilent 
7890A-5975C GC-MS (Gas Chromatograph coupled to Mass Spectrometer) fused silica capillary column 
(30m x 0.25mm; 0.25 μm film thickness), coated with HP-5MS 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 μl. 
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.

Figure 1 – Total ionization hexane of chloroform extract from the root part of A.serotina 

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 
A. 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 A. serotina 
Pea
k
No.

Constituents tR

(min
)

Molecular 
Formula 

Structure M
W

Conten
t

1 α-Pinene 5.54 C₁₀H₁ ₆ 144 0.27

2 5,5-Dimethyl-2(5H)-
furanone

6.08 C6H8O2

O
O

234 1.30

3 n-Cumene 8.03 C₆H₅ CH(CH₃ )
₂

150 2.40

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 
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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%. 
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154 5.45

20 (Z) -Jasmon 20.54 C11H16O

13 Nordavanon 14.0
8

C11H18O2 194 0.90

14 Ascaridol 14.9
6

C10H18O2 202 6.94

15 6-Methyl-3-(1-
methylethyl)-7-

oxabicyclo[4.1.0]hepta
n-2-one

15.6
2

C 10H 16O 2

O

O

196 0.84

16 3-Methyl-6-(1-
methylethyl)-acetate-2-

cyclohexene-1-ol

17.0
3

C 12H 20O 2

O
O 178 0.88

17 Isoascaridol 17.2
0

C10H16O2 222 0.57

18 Filifolid A 17.6
8

C10H14O2 200 8.61

19 3-(5-Methyl-5-
vinyltetrahydrofuran-

2-yl) butan-2-ol

19.5
8

C11H20O2

O

OH

154 5.45

20 (Z) -Jasmon 20.5
4

C11H16O 270 1.94

21 Espatulenol 25.7
3

C15H24O 208 0.50

22 Davanon 26.0
1

C15H24O2 250 1.12

270 1.94

21 Espatulenol 25.73 C15H24O

13 Nordavanon 14.0
8

C11H18O2 194 0.90

14 Ascaridol 14.9
6

C10H18O2 202 6.94

15 6-Methyl-3-(1-
methylethyl)-7-

oxabicyclo[4.1.0]hepta
n-2-one

15.6
2

C 10H 16O 2

O

O

196 0.84

16 3-Methyl-6-(1-
methylethyl)-acetate-2-

cyclohexene-1-ol

17.0
3

C 12H 20O 2

O
O 178 0.88

17 Isoascaridol 17.2
0

C10H16O2 222 0.57

18 Filifolid A 17.6
8

C10H14O2 200 8.61

19 3-(5-Methyl-5-
vinyltetrahydrofuran-

2-yl) butan-2-ol

19.5
8

C11H20O2

O

OH

154 5.45

20 (Z) -Jasmon 20.5
4

C11H16O 270 1.94

21 Espatulenol 25.7
3

C15H24O 208 0.50

22 Davanon 26.0
1

C15H24O2 250 1.12

208 0.50
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22 Davanon 26.01 C15H24O2

13 Nordavanon 14.0
8

C11H18O2 194 0.90

14 Ascaridol 14.9
6

C10H18O2 202 6.94

15 6-Methyl-3-(1-
methylethyl)-7-

oxabicyclo[4.1.0]hepta
n-2-one

15.6
2

C 10H 16O 2

O

O

196 0.84

16 3-Methyl-6-(1-
methylethyl)-acetate-2-

cyclohexene-1-ol

17.0
3

C 12H 20O 2

O
O 178 0.88

17 Isoascaridol 17.2
0

C10H16O2 222 0.57

18 Filifolid A 17.6
8

C10H14O2 200 8.61

19 3-(5-Methyl-5-
vinyltetrahydrofuran-

2-yl) butan-2-ol

19.5
8

C11H20O2

O

OH

154 5.45

20 (Z) -Jasmon 20.5
4

C11H16O 270 1.94

21 Espatulenol 25.7
3

C15H24O 208 0.50

22 Davanon 26.0
1

C15H24O2 250 1.12250 1.12

23 Methyl jasmonate 27.26 C13H20O3
23 Methyl jasmonate 27.2

6
C13H20O3 246 1.22

Conclusion. We have carried out a quantitative analysis of total bioactive components, 
moisture, total ash, extractives, flavonoids, saponins in A. 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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Аннотация: Артемизия – емдік және хош иісті қасиеттерімен танымал гетерогенді 
топ. Азияда, Еуропада және Солтүстік Америкада таралған 500-ге жуық түрі бар. Олардың 
басым бөлігі Азияда кездеседі. Атап айтқанды: 150 түрі – Қытайда, 174 түрі –ТМД елдерінде,
50-ге жуық түрі – Жапонияда, 35 түрі – Иранда және 81 түрі – Қазақстанда. Жусан түрлерінің 
биологиялық белсенділігі кең және зерттеушілердің үлкен қызығушылығын тудырады. Бұл 
ғылыми зерттеуде біз алғаш рет 2020 жылдың тамызында Шығыс Қазақстан облысы 
Тарбағатай аймағында жиналған күздік жусанының (Artemisia serotina) жер үсті бөлігіне
сапалық және сандық талдауын жүргіздік. A. serotina өсімдігінің ылғалдылығы (0,21%), күл 
(1,23%), экстрактивті қосылыстар (22,68%, 80% спирт), органикалық қышқылдар (7,34%), 
флавоноидтар (7,4%) анықталды. Көп элементті атомдық-эмиссиялық спектрлік талдау әдісін 
қолдана отырып, өсімдік күлінен 8 макроэлементтер табылды, олардың негізгі құрамы К 
(2903,5 мг/ г), Na (631,90мг/ г) болды. Сонымен қатар, A.serotina тамырыныңгексан бөлігінен 
алынған компоненттер ГХ-МС әдісімен талданды. Барлығы жиырма үш қосылыс бөлінді 
және олардың салыстырмалы құрамының негізгі компоненттері хризантенон, эвкалиптол 
(1,8-цинол), филифолид А, аскаридол, 3-(5-метил-5-винилтетрагидрофуран-2-ил) бутан-2-ол 
болатын ауданды қалыпқа келтіру арқылы анықталды.

Түйінді сөздер: Artemisia serotina, макро-микроэлементтер, гексан сығындысы, майда 
еритін компоненттер, GC – MS.
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vinyltetrahydrofuran-2-yl) butan-2-ol.
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ХИМИЧЕСКИЙ СОСТАВ ARTEMISIA SEROTINA

Аннотация. Артемизия – это гетерогенная группа, известная своими лечебными и ароматическими 
свойствами. Около 500 видов распространены в Азии, Европе и Северной Америке. Наибольшее 
разнообразие наблюдается в Азии: 150 видов – в Китае, 174 вида – в странах СНГ, около 50 видов – 
в Японии, 35 видов – в Иране и 81 вид – в Казахстане. Виды полыни обладают широким спектром 
биологической активности и представляют большой интерес для исследователей. В данном научном 
исследовании мы впервые провели качественный и количественный анализ надземной части поздней 
полыни (A. serotina), собранной в Тарбагатайском районе Восточно-Казахстанской области в августе 
2020 года. Определяли содержание влаги (0,21%), золы (1,23%), экстрактивных соединений (22,68%, 
80% спирта), органических кислот (7,34%), флавоноидов (7,4%) растения A. serotina. Методом 
многоэлементного атомно-эмиссионного спектрального анализа в золе растений обнаружено 8 
макроэлементов, в которых основное содержание составило К (2903,5 мг / г), Na (631,90 мг / г). Кроме 
того, компоненты, экстрагированные гексаном из корневой части A. serotina, были проанализированы 
методом ГХ-МС. Всего было разделено двадцать три соединения, и их относительное содержание было 
определено путем нормализации площади, в которой основными составляющими были хризантенон, 
эвкалиптол (1,8-цинеол), филифолид A, аскаридол, 3- (5-метил-5-винилтетрагидрофуран-2). -ил) 
бутан-2-ол.

Ключевые слова: Artemisia serotina, макро-микроэлементы, гексановый экстракт, жирорастворимые 
компоненты, ГХ – МС.
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