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Abstract. The article represent the comparable results of qualitative and quantitative
analysis together with mineral composition and GC-MS based examination of
liposoluble constituents of two Artemisia species: Artemisia albida and Artemisia
diffusa. The genus Artemisia, one of the largest within the Asteraceae family, represents
a promising source of bioactive compounds, particularly sesquiterpenoids, such as
guaiac, germacran, and eudesman types. These compounds have demonstrated a
range of pharmacological activities, including antimalarial, antidiabetic, antitumor,
antimicrobial, anti-inflammatory, and immunomodulatory properties. In this regard,
the purpose of the paper is to conduct in depth research of the phytochemical content
of insufficient studied Artemisia species growing in the Republic of Kazakhstan. The
results of investigation have shown the maximum content of extractive substances
(20.76%), polysaccharides (2.14%), and tannins (1.52%) in the plant A. albida. The
content of organic acid (1.45%), flavonoids (0.06%), alkaloids (0.60%) and coumarins
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(1.60%) can be noticed in higher concentration in the plant 4. diffusa. The species A.
diffusa showed intriguing results of elements daily needed by the human, including — K
(39.19 mg/g), Ca (11.15 mg/g), Fe (0.181 mg/g) and Zn (0.043 mg/g). The liposoluble
constituents in petroleum ether extract of investigated medicinal plants have been
identified by GC-MS method. The results of analyses indicated that the studied plants
contain a significant amount of bioactive substances, which could potentially expand
the range of effective domestic phytopreparations from the Kazakhstan in the future.
Keywords: Artemisia albida; Artemisia diffusa; phytochemical components; macro-
microelements; petroleum ether extract; liposoluble constituents, GC—MS.
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AnHoTanusa. Makanana Artemisia ©CIMIITIHIH €Ki TYpiHiH: Artemisia albida xone

Artemisia diffusa maiina eputin Kypamaac OeJiKTepiHiH MUHepanabl KypaMbl MeH [ X-
MC merizinzeri 3epTTeyiMeH 0ipre canalblK *XoHE CaHbIK TaAAY/IbIH CalbICTHIPMAIIBI
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HOTHKEJIepl YCBIHBUIABL. Artemisia TYKbIMIACHI, Asteraceae TYKBIMIACBIHBIH €H
YJIKeHIepiHiH Oipi, OMOAaKTUBTI KOCBUIBICTAPJBIH, dcipece Tyask, TepMaKpaH >KoHE
9BIECMAH CHSIKTBI CECKBUTEPIICHOMATAPIBIH MEPCICKTUBAIBI K631 OONBIN TaObUIAIbI.
Byn xocwuibicTap Oesrekke, auabeTke, iCiKKe, MUKPOOKA, KaObIHYyFa KapChl JKOHE
WMMYHOMOAYJISIIUSIIBIK KACHETTEp CHSKTBI OipKarap (hapMakoJOTHSJIBIK OeJICeHIUTIK
kepceteni. Ocbiran 0alaHbICTBI Jcymbicmuiy makcamel Kazakcran Pecnyonukaceinaa
eceTiH Artemisia ©CIMAITIHIH JKETKIIIKCI3 3€pPTTENTeH TYPIEPiHiH (UTOXUMHUSIBIK
KYpaMbIH TEpeH 3epTTey. 3epTTey HoTWkejlepi OobbiHINa, A. albida ecimuiri
AKCTPaKTUBTI 3arTapisiH (20,76%), nonmucaxapuarepiin (2,14%) xoHe TaHUHACPIIH
(1,52%) makcumanapl MemmiepiH kepceTTi. OpraHukanblK KblIKbULABIH (1,45%),
(dmaBonouaTapaby (0,06%), ankanounrapasiH (0,60%) sxone kymapunaepai (1,60%)
KOHUEHTpauusicol 4. diffusa ecimairinne »orapbl KOHIEHTpauusaa Oaiikayra Oonaapl.
A. diffusa Typi agamra KYHICHIKTI KaXKeT SIIEMEHTTEPIIH KOFapbl HOTIDKENICPIH
kepceTTi, conbly iminae — K (39,19 mr/r), Ca (11,15 mr/r), Fe (0,181 mr/r) xone Zn
(0,043 mr/r). 3eprTenerin Nopulik ©CiMIIKTEpiH MYHal 3(QUPIHIH CHIFBIH/IBICHIH/IAFBI
Maiina eputin kommoHeHTTepl ['X-MC omiciMeH aHBIKTaNABL. Tanmay HOTHKENepi
3epTTENIeTiH OCIMIIKTep/ie OMOAaKTUBTI 3aTTap/IbIH e0Yip MeIIepi 6ap eKeHiH KOPCeTTi,
Oy Oonamakra Kasakcranma THiMIi oTaHABIK (UTONpPENnapaTTapIblH acCOPTUMEHTIH
KEHEHTYTe BIKIAJIBIH TUT13€]I1.

Tyiiin ce3nep: Artemisia albida; Artemisia diffusa; PUTOXUMUSITBIK KOMIIOHEHTTED;
MaKpO-MUKPOAJIEMEHTTEP; MYHAll 3(QHpIi CHIFBIHABI, Maia epuTiH KOMIIOHEHTTE,
I'X-MC.
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AHHOTanus. B craree npeacTaBiIeHbl CONIOCTABUMBIE PE3YNIbTAaThl KaYeCTBEHHOIO
1 KOJIMYECTBEHHOTO aHAJM3a, a TAaK)K€ MUHEPAJIbHOIO COCTaBa M MCCIICAOBAHUS Ha
ocHoBe ['X-MC xupopacTBOpHUMBIX KOMIIOHEHTOB JABYX BUAOB Artemisia: Artemisia
albida w Artemisia diffusa. Pon Artemisia, omuH W3 KpPyINHEWUIIMX B CEMEWUCTBE
aCTPOBBIX, MPEJACTABISET COOOH MHOrOOOCHIAIONINI HMCTOYHUK OHOIOTHYECKH
AKTHBHBIX COCIIMHCHUH, B YaCTHOCTH CECKBUTEPIICHOMJOB, TAKHX KaK T'BAasKOBBIM,
repMakpaH M 3BIECMaH. OTH COCOUHEHUS] NPOJEMOHCTPUPOBAIN LEJBIH  psiA
(hapMaKoIOruueCKUX CBONCTB, BKIIIOUas IPOTHBOMAJISIPUIHBIE, IPOTUBOANAOETHYECKHE,
[IPOTHUBOOITYXOJIEBBIC, [IPOTUBOMUKPOOHEIE, MIPOTHBOBO CHAJIUTEIIHHBIC u
MMMYHOMOAYJIUPYIOIINE CBOWCTBA. B CBA3M ¢ 3TUM IieNblo JaHHOU paboThl sBiIseTCS
MPOBEJICHHE YIIYOJICHHOTO UCCIICOBAaHMS (PUTOXHMHUYECKOTO COCTaBa HEIOCTATOUYHO
M3YUCHHBIX BUIOB Artemisia, mpouspactaromux B Pecrryonmke Kazaxcran. Pesynsrarst
HCCIICIOBAHUHM TIOKa3aJld MaKCUMallbHOE COJAEP’KaHHE OKCTPAKTUBHBIX BELICCTB
(20,76%), nonucaxapunos (2,14%) u nyomneHbeix BemectB (1,52%) B pactennn A.
albida. A B Buze A. diffusa MoXHO 3aMeTUTH O0OJIee BBICOKOE COACPIKaHIE OPraHUIeCKUX
kucior (1,45%), ¢pnaBonounnos (0,06%), ankanounos (0,60%) u kymapunos (1,60%).
Bun A. diffusa nokazan BreUamISIONIMe Pe3yJbTaTbl MO COJEPKAHUIO DJIEMEHTOB,
HEOOXOMMMBIX UEJIOBEKYy eXemaHeBHO, Bimrodas — K (39,19 mr/r), Ca (11,15 mr/t), Fe
(0,181 mr/r) u Zn (0,043 mr/r). Metonom ['X-MC ompeneneHsl sKUpOPaCTBOPHMEIE
KOMIIOHEHTBl B TETPOJICHHOM 3(QHUPHOM 3KCTPAKTE HCCIIEAYEMBIX JIEKapCTBEHHBIX
pactenuii. Pe3ynbraThl aHaNWM30B MOKa3ad, YTO HCCIEAYyEMbIe pacTEeHHs COACpKaT
3HAUUTETHHOE KOJIMYECTBO OMOJIOTMIECKN aKTHBHBIX BEIIECTB, KOTOPBIE MOTEHIIUAIBEHO
MOTYT PacUIUPUTh ACCOPTUMEHT A(P(PEKTUBHBIX OTEUECTBEHHBIX (UTONPENAPaTOB U3
Kazaxcrana B Oymyriem.

KaroueBsie cioBa: Artemisia albida, Artemisia diffusa, duToxuMudeckne
KOMIIOHEHTBI, MaKpPO-MHUKPOAJIEMEHTBI, METPOJICHHO-3QUPHBIA 3KCTPAKT, KHUPOP-
acTBOpUMBIE KOMITOHEHTHI, | X—MC.

Introduction. Artemisia L. includes more than 500 species belonging to the Asteraceae
family, which is one of the widely distributed herbal plants all over the world. The
Artemisia L. species are found across of different temperature regions of Asia, Africa,
Australia, and North America (Pavlov, 1961). Most species have been identified in
Central Asia. For instance, there are 186 species in China, among which 82 are endemic.
There are more than 80 species in Russian Federation’s flora, 54 species distributed in
Kyrgyzstan (1 endemic), 47 species of Artemisia are in Uzbekistan and 33 species with
only one endemic grows in Turkmenistan. Comparing with Central Asian countries,
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Artemisia species have wide range in Kazakhstan: 81 species are registered and 19 of
them are endemic (Nurlybekova, et al, 2022). Phytochemical investigations have shown
that the Artemisia L. species from Kazakhstan contain various chemical substances such
as sesquiterpene lactone, lignans, flavonoids, coumarins, polysaccharides, alkaloids,
extractive substances that show variety of health benefits (Adekenov, 2016).

Artemisia albida Willd (4. albida) is a semi-white medicinal plant, which is occupied
in Altai, Tarbagatai, Zaysan and Akmola regions of East Kazakhstan (Pavlov, 1961).
Firsty, Adekenov S.M and Suleimenov E.M. studied 4. albida Willd, from 2005 to 2008.
As a result of the study, sesquiterpene lactones such as austricin, matricarin, canin and
agrolide were obtained (Suleimenov, et al, 2005). In addition to this, anhydroaustricin
was isolated from A. albida (Suleimenov, et al, 2008). These constituents possess
pharmacological activities like angioprotector and antilipidemic, low activity against
malaria (Plutno, et al, 1995).

Artemisia diffusa (A. diffusa) grows in the desert zone on sandy and sandy loam
soils, along the outcrops of variegated flowers. Occurs in North Ustyurt, Muyunkum,
South Ustyurt, Kyzyl Kum, Turkestan region (Baitenov, 2001). A. diffusa is a family of
Asteraceae, a genus of Seriphidium, a plant resistant to drought and cold. Pests do not
damage leaves and seeds. Artemisia genus has been studied chemically and presence of
monoterpenes, sesquiterpenes, especially sesquiterpene lactones and essential oils were
reported (Kelsey, et al, 1979).

Itisclearthatthe pharmacological characteristics of plants thatbelong to the wormwood
family (antimalarial, antitumor, anthelmintic, cardiotonic, anti-inflammatory, analgesic
characteristics, etc.) are justified by the presence of essential oils and sesquiterpene
lactones in their composition (Kupriyanov, et al, 2012; Geissman, et al, 2000; Pandey, et
al, 2017). The studies on chemical composition of Iranian Artemisia species have been
reported about the presence of monoterpenes, sesquiterpenes, especially sesquiterpene
lactones and essential oils (Rustaiyan, et al, 1987; Rustaiyan, et al, 2000 a; Rustaiyan,
et al, 2000 b; Rustaiyan, et al, 1989; Costa, et al, 2009).

Twenty-six compounds were identified in the oil of 4. diffusa, which represented
about 94.43% of the total composition of the oil. In the volatile oil of this species, the
oxygen containing monoterpenoids represented the most abundant constituents (92.59%)
(Khazraei-Alizadeh, et al, 2001; Khayyat, et al, 2004). The in vivo antimalarial activity
of A. diffusa extracts was investigated and the fraction which contains sesquiterpene
lactones as tehranolide showed activity against Plasmodium berghei on the mice model
of malaria (Noori, et al, 2014; Rustaiyan, et al, 2009; Taghizadeh, et al, 2011; Rustaiyan,
et al, 2011).

In current study, the medicinal plants A. albida and A. diffiisa growing in Kazakhstan
were analyzed on quantitative-qualitative content, mineral composition and lipophilic
substituents for the first time. The research involved evaluating key biologically active
components, including the determination of organic acids, flavonoids, polysaccharides,
moisture content, total ash, and extractive substances. The concentrations of macro-
and microelements in the plant ash were assessed using multi-element atomic emission
spectral analysis. Additionally, liposoluble components in petroleum ether extracts of 4.
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albida and A. diffusa from Kazakhstan were identified for the first time using the GC-
MS (gas chromatography-mass spectrometry) method.

Materials and methods. Plant material. Research sources such as 4. albida were
collected in September 2023 from Almaty region in Southern Kazakhstan. The aerial
part of plant 4. diffitsa was collected in September 2020 from Turkestan region,
Kazakhstan. Raw materials after being well dried in the shade, were crushed into small
pieces in a crushing machine and preserved at room temperature.

The quantitative and qualitative profile of biologically active constituents of 4. albida
and A. diffusa was determined in strict accordance with the methodologies prescribed in
the I edition of the State Pharmacopoeia of the Republic of Kazakhstan (2008).

The mineral composition was identified, using a Shimadzu 6200 series spectrometer.
3 g of raw material was placed in a pre-calcined and accurately weighed porcelain
crucible. Then the crucible was gently heated, first letting the substance burn at the
lowest possible temperature, and the flame was gradually increased. Calcination was
performed at 500°C to obtain a constant mass. At the end of the calcination, the crucible
was cooled in a desiccator and then the resulting ash was burned again at 600°C until
a uniform gray color was obtained. The ash of plant was dissolved in 10.0 mL of 40%
nitric acid by heating. After that, the resulting solution was heated to obtain wet salts.
Subsequently, it was dissolved in 15.0 mL of 1 N nitric acid and transferred to a 25.0
mL volumetric flask for analysis. And so, it will need to be done with each of the three
plants (Nurlybekova, et al, 2021).

GC-MS conditions. Analyses were conducted on Agilent 7890A/5975C gas
chromatograph coupled to mass spectrometer equipped with a 7683B auto injector
(Agilent Technologies, USA). Separation was carried out with a HP-5MS fused silica
capillary column (0.25 mm x 30 m, 0.25 pm film, J&W Scientific, USA). The injection
port temperature was 310°C. The injection volume was 1 pL, split ratio 5:1. Helium
(99.99 %, China) was used as the carrier gas at a rate of 1.0 mL/min. The column
temperature was held at 50°C for 10 min, increased by 10°C/min to 30077, and then held
for 40 min. Mass spectra were obtained by electron impact (EI) ionization at 70 eV in
scan mode (m/z 30-1000 amu). Solvent delay was 3 min. The detector, ion source and
transfer line temperature were set to 150, 230 and 250 °C, respectively (Adams, 1974).

Identification and quantitation. The compounds were identified using NIST14
library. Mass fraction of each detected compound was estimated using normalization of
peak areas. The sample was analyzed three times. All data are expressed as the mean +
standard deviation of three replicates.

Results and Discussion. A quantitative and qualitative analysis of bioactive
constituents, moisture content, total ash, and extractives was conducted on 4. albida
and A. diffusa. The results are presented in Table 1, Figure 1.

Moisture and ash content fluctuate within specific limits for each plant, depending on
the characteristics of the plant material, as well as how it is harvested and dried. These
data are essential for further calculations during analysis, making the determination of
these contents necessary to confirm the high quality of 4. albida and A. diffusa.

The highest quantity of extractive substances from two plant species was obtained
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using 80% ethyl alcohol. Therefore, this solvent is the most optimal for extraction of
bioactive complexes. Identifying extractive substances with the appropriate solvent is
crucial, as it indicates the quality of the plant based on its biological metabolite content.

Flavonoids are the largest class of dietary polyphenols, comprising over 4,000 different
biologically active compounds synthesized during plant metabolism. Once consumed,
flavonoids can contribute to a variety of beneficial biological activities in human body.
Strong and consistent evidence now shows that flavonoids help maintain and enhance
nitric oxide levels, improving endothelial function. Additionally, these compounds
have been shown to influence blood pressure, oxidative stress, inflammation, platelet
function, thrombosis, blood lipids, and glucose metabolism. These effects may help
explain why flavonoids and flavonoid-rich foods are associated with cardioprotective
and antineoplastic properties.

Organic acids play a key role in the taste, flavor, microbial stability, and consistency
of plant-derived beverages. They are also used in food preservation due to their ability
to affect bacterial growth. Polysaccharides, on the other hand, are unique substances
that help retain moisture in the skin, maintain its elasticity, stimulate collagen fiber
synthesis, and enhance cellular immunity.

Tannin bioactivity is related to their chemistry. Tannins have been studied during
years due to their beneficial properties including anti-inflammatory, antidiabetic,
antihypercholesterolemic, and anticancer activity.

In plants, alkaloids protect plants from predators and regulate their growth.
Therapeutically, alkaloids are particularly well known as anaesthetics, cardioprotective,
and anti-inflammatory agents. Well-known alkaloids used in clinical settings include
morphine, strychnine, quinine, ephedrine, and nicotine.

Numerous coumarins possess several biological activities such as anti-inflammatory,
anti-ulcers, anti-tumor, anti-microbial, anti-coagulant.

Table 1 — Quantitative and qualitative analysis of biologically active constituents of 4. albida and A.
diffusa

No. Content A. albida, % A. diffusa, %
1 Moisture 8.19 8.08
2 Ash content 6.78 5.70
3 Extractives (80% EtOH) 20.76 14.83
4 Organic acids 0.21 1.45
5 Flavonoids 0.03 0.06
6 Polysaccharides 2.14 0.90
7 Tannins 1.52 1.91
8 Alkaloids 0.53 0.60
9 Coumarins 1.60 5.02
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Figure 1 — Quantitative and qualitative content of biologically active constituents of 4. albida and A.

diffusa

According to the data obtained during quantitative and qualitative assays, moisture
and ash content of both species have almost equivalent values, which are equal to 8.19
and 8.08 percent of moisture and 6.78 and 5.70 percent by ash content appropriately to
A. albida and A. diffusa. Comparing the extractive substances concentration isolated
during the extraction by 80% ethanol, 4. albida differentiated with the higher content
—20.76% of the total plant and 14.83% of biocomplexes extracted from A. diffusa. The
content of organic acid (1.45%), flavonoids (0.06%), alkaloids (0.60%) and coumarins
(5.02%) was higher in the plant A. diffusa. By contrast, analysis on 4. albida has shown
the maximum content of polysaccharides and tannins, which are 2.15 and 1.52 by
percent, respectively.

Eleven mineral compounds were identified from the ash of the plant that consists of
seven microelements and four macroelements, as shown in Table 2 and Figure 2. These
findings indicate that the two plants are excellent sources of macro- and microelements
essential for the functioning of the muscular, cardiovascular, immune, and nervous
systems. They also play a role in the synthesis of vital compounds, metabolic processes,
hematopoiesis, digestion, and the neutralization of metabolic byproducts.

The results of our research revealed the highest content of iron (0.160 mg/g) in the
plant A. albida. In contrast, the levels of Cd, Cu, Mn, Zn, Ca, Mg, Na, and K were found
to be higher in 4. diffusa.

Table 2 — Composition of macro-, microelements in the ash and plant of 4. albida and A. diffusa

Content in ash, mg/g Content in the plant, mg/g
Element
A. albida A. diffusa A. albida A. diffusa
Microelements
Cd 0.002 0.014 0.0001 0.001
Ni 0.039 0.208 0.002 0.011
Pb - - - -
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Cu 0.037 0.458 0.002 0.025
Mn 0.413 2.676 0.026 0.145
Zn 0.099 0.801 0.006 0.043
Fe 2.573 2.468 0.160 0.181
Macroelements
Ca 46.08 206.5 2.866 11.15
Mg 16.86 95.19 1.049 5.140
Na 4.731 5.509 0.294 0.889
K 57.87 725.8 3.600 39.19
A B
0,2
15
0,1 10 1
0 - T s =
Cd Ni Pb Cu Mn Zn Fe 0
Ca Mg Na K
W A albida 4. diffusa B A albida A. diffusa

Figure 2 — Composition of micro- (A) and macroelements (B) of A. albida and A. diffusa

Our research revealed that the studied plants are rich in macronutrients, with K, Na,
Mg, and Ca being the most abundant, while micro elements such as Cu, Fe, Zn, and
Mn are present in high concentrations. Therefore, all two plants tested can be regarded
as potential sources of trace elements, which could expand the potential applications
of these plant materials in the future. The macro- and microelements in 4. albida
and A. diffusa play an important role in supporting various physiological functions.
Macroelements such as calcium, magnesium, sodium, and potassium contribute to bone
strengthening, improving cardiovascular and muscle function, as well as maintaining
fluid balance and nerve activity. Microelements like iron, copper, zinc, and manganese
support blood health, the immune system, tissue healing, and protect cells from
oxidative stress. The high concentrations of these elements in A. albida and A. diffusa
make them promising for the development of phytopharmaceuticals aimed at improving
bone health, cardiovascular function, immunity, and metabolic processes.

The liposoluble constituents present in petroleum ether extract from A. albida were
analyzed by GC-MS for the first time (Table 3). Twenty compounds from A. albida
were separated and their relative contents were determined by area normalization in
which the major constituents were neoisolongifolene, 8-oxo- (14.8%), cyclohexane,
1,2,3,4-bis(epoxy)-2,6,6-trimethyl-1-(pent-2-en-4-one-2-yl)-  (11.5%), 2-propen-1-
ol, 3-phenyl- (7.9%), (+)-2-bornanone (6.1%), 2H-1-benzopyran-2-one, 7-methoxy-
(3.9%) (Figure 3).
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Table 3 — The liposoluble constituents from the petroleum ether extract of A. albida

Ne Retentlgn Constituents Structure Deg.ree of | Content,
time, min compliance, % %
13.56 1-Menthone 92 0.5+0.02
14.23 (+)-2-Bornanone 97 6.1£0.03
16.20 Bornyl acetate 86 0.5+0.01
OH
Cyclohexanol, 5-methyl- S
17.80 2-(1-methylethyl)-, 95 1.1+0.02
(1(1,2[3,5(1)-(:t)- -
o
18.25 Butanedioic acid, diethyl o )k/\n/o ~ 94 1.120.02
ester
[e]
OH
18.72 Endo-Borneol 95 2.3+0.03
o
2-Cyclopenten-1-one,
24.00 |3-methyl-2-(2-pentenyl)-, F 88 0.7+0.01
(2-
1,3-Cyclopentadiene,
24.52 5.5-dimethyl- 1-cthyl- Q\/ 83 0.8+0.01
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OH
25.56 3-Phenylpropanol 90 0.7+0.03
27.53 (-)-Spathulenol 88 0.7+0.02
HO
27.89 Tetradecanic acid HOWOH 88 0.8+0.01
29.77 2-Propen-1-ol, 3-phenyl- 90 7.9+£0.03
o o
\/ \

9,12-Octadecadienoic AN NN NN

34.84 i, oty cster Y 89 2.8£0.03
o

o/\/\

36.65 Dibutyl phthalate 96 3.6+0.03
0
\/\/
o
Neoisolongifolene, 14.8+
36.84 8-0x0- v 75 0.03
(0]
3757 Isoaromadgndrene 3 2340.03
epoxide
o]
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Cyclohexane,
1,2,3,4-bis(epoxy)-2,6,6- 11.5+
38.87 trimethyl-1-(pent-2-en-4- 75 0.03
one-2-yl)-
o
/
4017 2H-1-Benzopyran-2-one, 91 3.940 03
7-methoxy-
9-Octadecenoic acid, | /
42.93 “ctadeeenole acie, W 83 1.4£0.03
(B)-
9,12-Octadecadienoic
43.54 acid (Z.2)- 86 1.3+0.02
*Data are expressed as means + standard deviation of three replicates
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Figure 3 — Chromatogram of petroleum ether extract of 4. albida
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For the first time, the liposoluble constituents in the petroleum ether extract
of A. diffusa were analyzed using GC-MS (Table 4). Twenty compounds were
detected in the A. diffusa extract, and their relative contents were determined
through area normalization. The major constituents identified were eudesma-
5,11(13)-dien-8,12-olide (6.02%), nitrosine (4.33%), a-santonin (4.16%),
nonacosane (3.71%), and hexadecanoic acid, ethyl ether (2.63%) (Figure 4).
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Table 4 — The liposoluble constituents from the petroleum ether extract of A. diffussa

Ne Retentlgn Constituents Structure Degree of Content,
time, min compliance, % %
Cyclohexanol,
10.29 1- methyl-4-(1- 92 0.94+0.02
methylphenyl)-,cis-
o
AN
1133 2-Heptanone, 3- 79 0.52+0.02
propylidene-
OH
Bicyclo[3.1.0]hexane-
2-ol, 2-methyl-5-(1-
11.41 methylethyl)-, 89 1.05+0.02
( 1 ("52[3 55 (X)-
11.56 Nonanal PV ANV AN N 2 0 87 0.43+0.01
o] o]
2(3H)-Furanon,
12.13 5-ethinyldihydro-5- 91 1.7840.02
methyl-
OH
13.73 Endo-Borneol 85 0.40+0.02
_di D- HO,
17.81 1,4-dihydroxy-p 83 0.78+0.01

Menth-2-ene
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HO
23.07 Vanillin Q 86 0.66+0.01

24.92 (-)-Spathulenol 88 1.96+0.01

28.49 Tetradecanic acid HOW 86 1.2240.03
OH

0,
ic aci \V
32.26 Hexadecanoic acid, V\N\W 89 2.63+0.02
ethyl ether

HO.
32.65 Hexadecanoic acid W 88 2.04+0.02

NN
o
34.29 Dibutyl phthalate 92 1.68+0.02
o
\/\/
0
40,
36.13 Octadecanoic acid W\/\/ 78 1.16£0.02
0
o]
Eudesma-5,11(13)- o]

40.20 76 6.02+0.03

dien-8,12- olide

41.18 Behenic alcohol | o\ \ N NAANANNNN 88 1.46+0.02
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41.77 o-Santonin 91 4.16+£0.03

43.17 Nitrosine 91 4.33+0.03

45.87 Nonacosane (;/\:/\\//\\//\;/\:/\\ 91 3.71+0.03
48.55 Tetratricontane m 92 1.77+0.02

2 Data are expressed as means + standard deviation of three replicates
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Figure 4. Chromatogram of petroleum ether extract of 4. diffusa

By comparing the liposoluble constituent compositions of these species, it is
evident that 4. albida is chemotaxonomically related to A. diffusa. The results show
that the differences in their volatile profiles are primarily qualitative. The liposoluble
compounds present in both species exhibit anti-inflammatory, antimicrobial, and
anticancer properties. Collectively, these findings imply that 4. albida and A. diffusa
could be crucial in the development of new plant-based pharmaceutical preparations.

In comparison to the more extensively studied species like A. annua (Juteau, et al,
2002) and A. absinthium (Akzhigitova, et al, 2018), A. albida and A. diffusa have a
different, yet complementary, profile of bioactive compounds. While 4. annua remains
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the gold standard for artemisinin production, both A. albida and A. diffusa contribute
to the broader medicinal potential of the Artemisia genus with unique essential oil
compositions, flavonoids, and other secondary metabolites. These species could hold
untapped therapeutic potentials, especially for antimicrobial, anti-inflammatory, and
antioxidant applications. Further research would be beneficial to explore these species’
full phytochemical profiles and their potential medicinal uses.

In summary, the identified compounds in A. albida and A. diffisa, especially
sesquiterpene lactones, flavonoids, and essential oils, show promise for a variety of
therapeutic activities. Future studies can focus on conducting in vivo and clinical
trials to further evaluate the efficacy of these compounds in treating conditions such
as inflammation, infections, and cancer. Based on the identified bioactive compounds,
further phytochemical research could lead to the development of targeted drugs or
supplements.

Conclusion. The quantitative and qualitative analysis was conducted on the plants
A. albida and A. diffusa, which were collected from the territory of the Republic
of Kazakhstan. The study determined the overall quantity of biologically active
components and the levels of macro- and microelements in the plant materials. Notably,
the species A. albida and A. diffusa showed high concentrations of elements vital for the
daily needs of the human body. The liposoluble constituents in petroleum ether extracts
of A. albida and A. diffusa from Kazakhstan have been identified by GC-MS method
for the first time. The presence of these bioactive constituents suggests that the plant
extracts may have anti-inflammatory, antimicrobial, and anticancer properties. These
findings can serve as a basis for future studies on 4. albida and A. diffiisa, enhancing
our understanding of the plant and providing a platform for developing and exploring
new ideas. Further phytochemical research on 4. albida and A. diffusa holds promise
for the creation of new phytopreparations. In recent years, the use of medicinal plants
has been increasing due to their affordability, wide-ranging therapeutic benefits, low
toxicity, and the potential for prolonged use without causing side effects. Advancing this
field by integrating medicinal plants into medical practice and expanding the range of
phytopharmaceuticals is highly promising.
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