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Abstract. The genus of Artemisia is the largest plant genera with about 500 species,
which has potential sources of new natural biological active products and chemical
structures. Artemisia proceriformis L. is one of the better-known medicinal species
of this genus and it has an important position in the European and Asian medicine.
The aim of this study is to review the chemical composition and biological activity of
A. proceriformis. Results. In this review, we have compiled data of recent literature on
essential oil and extracts compositions and their biological activities. These data were
obtained from international databases, such as SciFinder and PubChem. The component
composition of essential 0il’s A. proceriformis varies depending on the place of growing
and collection. However, it was found that the main components of this essential oil
were a-thujone, B-thujone, 1.8-cineol, 1.4-cineole, aromadendrene, isogermacrene D,
davanone, trans-piperitol, 2-hydroxy-1,8-cineole, B-eudesmol and camphor. Also,
according to literature, this essential oil was showed antimicrobial, anticancer and
antioxidant activities. The main secondary metabolites of A. proceriformis belonging
to the group flavonoids, sesquiterpene lactones, phenolic acids, coumarines and due to
this can show different types of bioactivities. Scientific novelty. As a result of the review,
it can be concluded that there is no data on the component composition of extracts
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of A. proceriformis growing in Kazakhstan. Practical value. In this review we have
combined the data into the table and made this data more accessible.

Key words: Artemisia proceriformis, Artemisia abrotanum, mugwort, wormwood,
sagebrush, essential oils, secondary metabolites, biological activity
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Aunnorauusi. Artemisia TykpiMpacsl — 500-re KyblK Typi Oap ipi ecimuik
TYKBIMJIACBIHBIH 0ipi, JKOHE )KaHa OMOJIOTHSIIBIK OCJICEH/TI KOChUTBICTAP MEH XUMUSIIBIK
KYpBUTBIMAAPIBIH TaOUFU Ke3i Oonblll TaObuiaabl. Artemisia proceriformis L. ocel
TYKBIMJIACTBIH €H TaHbIMaJ ASP1IIK TYPiHiH Oipi, eypOonalbIK ’KoHE a3UsUIBIK MEAUIITHAA
MaHbI3]IbI OPHBI 0ap eciMaik. by 3epTTeyniH MakcaTbl — A. proceriformis XUMUSITBIK
KypamMbl MeH OMOJNOTHSUIBIK OelCeHAlIIriHe oy xacay. Homuocenepi. byn monyna
013 aup Malnapsl MEH CHIFBIHABUIAPBIHBIH KYPaMbl JKOHE OJIapZbIH OWOJIOTHSIBIK
OeJICeHATITI Typajibl COHFBI 9Ae0HeT AepeKTepiH kuHanblK. by aepekrep SciFinder
xoHe PubChem cHSIKTBI XalbIKapalbIK AePEKKOpIapAaH alblHAbL A. proceriformis 3¢hup
MaibIHBIH KOMITOHEHTTIK KYpaMbl ©CYy JKOHE JKUHANy OpHbIHA OaillaHBICTBI e3repemi.
Amnaiina, Oyn 3up MalbIHBIH HETi3r1 KOMIIOHEHTTEpI O-TyHoH, PB-TyioH, 1,8-muHeon,
1,4-tmHeon, apoMaieHApeH, n3orepmaxkpeH D, 7aBaHOH, TPaHC-TTUIEPUTOI, 2-THAPOKCH-
1,8-mmneon, B-ayaecMon xoHe kamdopa ekeHi anbIKTanapl. Conmai-ak, ogeduerrepre
coiikec, Oy »dup Maiibl MHUKpOOKa Kapchl, iCIKKe Kapchl KoHE aHTHOKCHIAHTTBIK
OeJICeHAUTIKTI KepceTTi. A. proceriformis-TiH HETI3rl eKIHLIUIK MeTabomuTTepi
(rnaBoHOMATAP, CECKBUTEPIICHMAIK JAKTOHIApP, (EHON KBIIKBUIAAPH, KyMapuHIEp
TOOBIHA KaTa/bl )KOHE OCBIFaH OalIaHBICTHI OJ1ap OMOIOTHSITBIK OSTICEHIUTIKTIH 9pTYPIi
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TypJepiH kepcereni. Fouivimu dcayanviest. YKacanran mony Hotmwkecinae Kasakcranna
OCeTIH A. proceriformis CHIFBIHIBIIAPBIHBIH XUMHSIIBIK KYpaMbl Typalibl AEPEKTEP HKOK
JIeTeH KOPBITBIHIIBI Kacayra Oomanel. [Ipaxmuxanvly KyHOwLivizel. byl momyna 0i3
JIEPEKTEP/li KeCTe TYPIHJAC KYHEICHIIPAIK JKOHE JIEpeKTepi KOJKETIMIl eTTik. by
MaTepuayiiap OChbl 6CIMIIK TYPIH OJIaH dpi 3epTTEy/l KEHUIIETYre KOMEKTECe i JKOHE
KaHa OMOJIOTHSIIBIK OeJICEeH I KOCBUIBICTApABI 13/1ey YIIiH Maiaanbl O0Iaibl.

Tyiin cesnep: Artemisia proceriformis, Artemisia abrotanum, KONIMTi KycaH,
CYPEKTi J)KycaH, OyTallbl )KycaH, 3(pHp Maiiapbl, eKiHIIUIIK METa0OIUTTEP, ONOTOT HSIIBIK
Oercenaiik
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AnHoTtammsa. Pon Artemisia ABnISeTCs  KpyNHEWIIMM  pOAOM  pacTEeHHUH,
HacYUTHIBAIOMKUM OKOIO 500 BHUIIOB, KOTOPBIH HMMEET MOTCHIUATIbHBIC HCTOUHUKH
HOBBIX TPUPOJHBIX OUOJOTHMYECKH AKTHBHBIX MPOJYKTOB U XMMHYECKUX CTPYKTYD.
Artemisia proceriformis L. siBisieTcs OJHUM U3 Han0OJee U3BECTHBIX JICKAPCTBEHHBIX
BHJIOB JTOT0 pOJa M 3aHUMACT BAXKHOE MECTO B EBPOIMEUCKON M a3MaTCKOM
MeaunuHe. [lenbro naHHOTO MecneoBanus SBIsSETCS 0030p XUMHUYECKOTO COCTaBa U
OMOJIOTMYECKON aKTUBHOCTU A. proceriformis. Pezynomamei. B nanHOM 0030pe MBI
coOpaiu JJaHHbBIE HEeJaBHEH JIMTEPATYPBI 10 COCTaBaM d(QUPHBIX Macell H IKCTPAKTOB, U
MX OMOJIOTUYECKON aKTUBHOCTH. DTH JaHHbIC OBUIU IMOJTyYEHBI U3 MEXKTYHAPOHBIX 0a3
naHHbBIX, TakuXx Kak SciFinder u PubChem. KoMrioHeHTHBI cocTaB apupHOTO Macia 4.
proceriformis BappUpyeTCs B 3aBUCUMOCTH OT MeCTa Ipou3pacTanus u coopa. OnHako
OBLIO YCTAHOBJICHO, YTO OCHOBHBIMU KOMIIOHEHTaMH 3TOT0 3()UPHOTO Macia sSBISIOTCS
0-Ty#HoH, [p-TyioH, 1,8-nmHeon, 1,4-1uHEoN, apomajeHApeH, u30repMakpeH D,
JIAaBaHOH, TPaHC-TUIIEPHUTO, 2-THIPOKCH-1,8-1tHeoI, B-3ynecMon u kamdopa. Taxxke,
COIJIACHO JIUTEPATyPHBIM JaHHBIM, 3TO A(PUPHOE MACIO MPOSBUIO aHTUMHKPOOHYIO,
NPOTUBOPAKOBYI0 W  AHTHOKCHIAHTHYIO aKTUBHOCTb. (OCHOBHBIC BTOPHYHBIC
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MEeTa0ONUThI A. proceriformis OTHOCATCS K Tpymie (IaBOHOUIOB, CECKBUTEPIICHOBBIX
JIAKTOHOB, (DEHOJIBHBIX KUCIIOT, KyMapHHOB K 0Jarogapsi 5TOMy OHU MOTYT MPOSIBIISTh
pa3nuvHbIe BUIBI OMOaKTUBHOCTH. Hayunas nosuszua. B pesynbsrare caenannoro o03opa
MOYKHO 3aKJTFOYUTh, YTO JJAHHBIC O KOMIIOHEHTHOM COCTaBE IKCTPAKTOB A. proceriformis,
npouspactaromnero B Kazaxcrane, oTcyTcTBYIOT. [lpakmuyeckas yennocmos. B naHHOM
0030pe MbI 00BEIMHIIIHN JJAHHBIC B TAOJIHILY U C/ICIalIN ATH IaHHBIC 00JIee IOCTYTHBIMHU.
OTu Marepuaabl MOTYT MOMOYb YIPOCTUTh JAIbHEUIINE HCCIICOBAHUS 3TOTO BHJA
pacTeHul ¥ Oy/IyT IMOJIC3HBI JIJIS [IOMCKA HOBBIX OMOJIOTHUYECKH aKTUBHBIX COCTUHCHHMIA.

KuawoueBsle ciioBa: Artemisia proceriformis, Artemisia abrotanum, TOJBIHB
OOBIKHOBEHHAsI, IOJILIHB JPEBOBUJIHAS, IOJBIHb KyCTapHHUKOBAs, 3(UpPHBIC Maca,
BTOPUYHBIC META0OJIUTHI, OHMOJIOTUYECKAs! AKTUBHOCTh

Introduction. Artemisia genus is one of the largest plant genera to the Asteraceae
family, with about 500 species distributed mostly South Asia, North America and
European countries (Abad, et al., 2012) These species are called by the common names
mugwort, wormwood and sagebrush (Bora, et al., 2011). This well-known medicinal
plant genus has been used traditionally in a form of infusions, tinctures and decoctions.
Hydro/alcoholic liquid Artemisia species extracts improve digestion, stimulate the
appetite and are used for dyspepsia, acid gastritis, gastrointestinal tract diseases, liver
diseases, the gall bladder, insomnia, malaria, influenza and to treat upper respiratory
tract maladies. Additionally, they have been employed in the treatment of bronchial
asthma, rheumatism, eczema, dysentery, rheumatism, anemia, jaundice, obesity,
meteorism, migraine, hypertension and tuberculosis. Central Asia’s folk medicine uses
the infusion of Artemisia species flowers for ulcerative colitis, an inflammatory process
in the cecum, hemorrhoids, bad breath, epilepsy and several other diseases (Koul,
et al., 2018, Nurlybekova, et al., 2022). Artemisia species has a great economic and
medicinal perspective due to the fact of the isolation of artemisinin, which is the main
phytochemical of Artemisia annua L., is represented as an antimalarial drug (Zaman,
et al., 2021).

Scientists from Kazakhstan are actively studying the chemical composition and
biological activity of essential oils (Suleimen, et al., 2022, Suleimen, et al., 2022) and
extracts (Jalmakhanbetova, et al., 2021, Suleimen, et al., 2022, Suleimen, et al., 2022,
Suleimen, et al., 2022) of a number of wormwoods of the Kazakhstani flora.

One of the better-known medicinal species of this genus in Europe and Asia is
Artemisia proceriformis (Artemisia abrotanum). This species occurs in the South-
Eastern part of Asia and in the countries of Central and North-Western Europe. This
species also has its natural habitats in Asia Minor, Central Asia, and Arabian Peninsula
(Melzig, et al., 2019).

Object of the study. 4. proceriformis (southernwood) is a shrubby perennial plant,
the height and width 3-5 feet, it consists of yellowish-white flowers, and has a fragrance
similar to cola or tangerine (Amirmohammadi, et al., 2014) (Fig.1). A. proceriformis was
traditionally used as an antiseptic, astringent, emmenagogue, antidiabetic, expectorant,
febrifuge, stomachic, antimalarial, anti-inflammatory, vermifuge, and spasmolytic and
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used for treating upper respiratory tract disease, antibacterial, antifungal, cancer, cough,
and fever (Sureshn, et al., 2011).

Fig. 1. Artemisia proceriformis L. (Artemisia abrotanum)

Methodology. The goal of this study is to review the chemical composition and
biological activity of A. proceriformis for further research of this plant. In this review,
we have compiled data of recent literature on essential oil and extracts compositions and
their biological activities. These data were obtained from international databases, such
as SciFinder and PubChem. The component composition of essential oils is presented
as predominant components, and the data on the biological activity of these essential
oils are also given. The secondary metabolites of extracts and their biological activities
are compiled as a table.

Results main content. Essential oil content and it's biological activity of
Artemisia proceriformis.

The main components present in 4. proceriformis have focused mainly on the
essential oil. The content and concentration of essential oil are variable and depend
on the cultivation site, weather conditions, period of plant collection and other various
factors.

According to the literatures, the main components of 4. proceriformis essential oil’s
from Kazakhstan were a-thujone (66.3%), B-thujone (23.4%) and 1.8-cineol (3.1%)
(Suleimenov, et al., 2010, Sampietro, et al., 2016), the essential oil obtained from the
this herb growing in Lithuania were 1.4-cineole (4.1-13.1%), lavandulylbutanoate
(0.8-4.7%), aromadendrene, (2.4-7.4%), isogermacrene D (5.2—15.7 %) (Saunoriute,
et al., 2020), and 2-hydroxy-1,8-cineole, B-eudesmol, and camphor were the main
components of this spiece from Egypt (Khalid, et al., 2020). Romanian scientists have
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determined that the main component of the essential oil of this plant was davanone and
its derivatives, trans-piperitol and estragole (Obistioiu, et al., 2014).

The essential oil of this plant from Iraq had a potent antimicrobial and anticancer
effect. The authors attribute this fact due to its essential oil constituents: borneol,
cymene, camphor, terpineol, eucalyptol, and aromadendrene (Almahdawy, et al., 2017).
A. proceriformis essential oil’s, collected in Yemen, showed antioxidant activity by the
reducing power method and the TBARS method (Al-Zubairi, et al., 2017).

It should be noted that Kazakh chemists have developed a method for isolating and
purifying valuable a-thujone and B-thujone from the essential oil of A. proceriformis
(Patent No 7102 KZ, 2022).

Secondary metabolites from Artemisia proceriformis and their bioactivities. A
broad variety of bioactivities of Artemisia species owes to the presence of several
active secondary metabolites, such as lignans, sesquiterpenoids, flavonoids, coumarins,
glycosides, caffeoylquinic acids, sterols and polyacetylenes (Penkala-Gaw, et al.,
2013, Watsan, et al., 2002). Sesquiterpene lactones, which are typical for Artemisia,
are extremely diverse and plentiful and exhibit a wide range of therapeutic effects:
anticancer, antimalarial, anti-inammatory, immunomodulatory, antiulcerogenic,
antibacterial, antifungal and antiviral effects (Ivanescu, et al., 2015).

Among secondary metabolites of A. proceriformis, compounds with phenolic
structures can be distinguished. Some data indicate the presence of phenolic acids.
This compounds present in the leaves of 4. proceriformis growing in Saudi Arabia, was
dominated by rosmarinic, chlorogenic, caffeic and isochlorogenic acids (Baiceanu, et
al., 2015). These metabolites were isolated mainly from alcoholic (methanol, ethanol)
extracts. Detailed data on secondary metabolites and their biological activity are given
in Table 1, 2.

Table 1 — Secondary metabolites of A. proceriformis and their bioactivities

NN | Group of Compounds Activity
compounds
1 Flavonoids 1.Rutoside (Ruminska, et | 1. Antimicrobial, antifungal and anti-allergic agent

al., 1990). (Al-Dhabi, et al., 2015).

1. Apigenin; 1.Antioxidant, anti-inflammatory and chemopreven-

2. Artemisetin; tion activity (Cadona, et al., 2020);

3. Hyperoside; 2. -

4. Isoquercitrin; 3.Anti-inflammatory, antidepressant and anticancer

5. Kaempferol; effects (Xeu, et al., 2023);

6. Quercetol; 4.Chemoprotective effects, both in vitro and in vivo,

7. Luteolin; against oxidative stress, cancer, cardiovascular disorders,

8. Myricetin; diabetes and allergic reactions (Valentova, et al., 2014);

9. Patuletin (Baiceanu, et | 5. Antioxidant and antibacterial agent, as well as a

al., 2015) plant metabolite (CID 520863, 2022);
6.Possesses antioxidant properties and is used in the
protection against various diseases such as osteoporosis,
lung cancer and cardiovascular disease (David, et al., 2016);
7.Anticancer, anti-inflammatory, antioxidant, anti-
allergic and antimicrobial activity (Shukla, et al., 2019);
8.Anti-inflammatory, antitumor, antibacterial,
antiviral, antioxidant (Xiaominting, et al., 2021).
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1. Quercetin (Baiceanu,
et al., 2015).

1.Possesses antioxidant properties and is used in
the protection against various diseases such as
osteoporosis, lung cancer and cardiovascular disease
(David, et al., 2016).

1.Centaureidine;
2.Casticin (Remberg, et
al., 2004)

Sesquiterpene
lactones

1.Santonin (Tunon, et al.,
2006);

2.Artemisinin (Baiceanu,
et al., 2015)

1. Anthelmintic (Sakipova, et al., 2017) and
antipyretic activity (Mabtin, et al., 1988);
2.Antimalarial agent (Ferreira, et al., 2010).

Phenolic acids

1. Ferulic acid;

2. Gentisic acid;

3. Caftaric acid;

4. p-Coumaric acid;

5. Sinapic acid (Baiceanu,
etal., 2015);

6. Chlorogenicacid
(Ruminska, et al., 1990,
Baiceanu, et al., 2015,
Ozarowski, et al., 1987,
Elansary, et al., 2020);

7. Isochlorogenic acid;

8. Protocatechuic acid;

9. Rosmarinic acid;

10. Syryngic acid,

11. Vanillic acid
(Elansary, et al., 2020);
12. Caffeic acid

(Ruminska, et al., 1990,
Baiceanu, et al., 2015,
Ozarowski, et al., 1987,
Elansary, et al., 2020).

1. Antioxidant, anti-inflammatory, anticancer, antial-
lergic, and antiviral effects (Pyrzynska, et al., 2024);
2. Antiinflammatory, antigenotoxic, hepatoprotective,
neuroprotective, antimicrobial, and antioxidant
(Farshad, et al., 2019);

3. Antioxidant, anti-inflammatory, antimutagenic and
anticarcinogenic, hepatoprotective (Mohamed, et al.,
2020);

4. Antioxidant, anti-inflammatory, antimutagenic,
antiulcer, antiplateletand anticancer (Pei, et al., 2016);
5. Antioxidant, antimicrobial, anti-inflammatory,
anticancer, and antianxiety activity (Niciforovic, et
al., 2014);

6,7. Antioxidant, liver and kidney protection,
anti-bacterial, anti-tumor, regulation of glucose
metabolism and lipid metabolism, anti-inflammatory,
protection of the nervous system, and action on blood
vessels (Wang, et al., 2022)

8. Antioxidant and anti-inflammatory (Liu, et al.,
2002);

9. Anti-inflammation, anti-oxidation, anti-
diabetes, anti-tumor, anti-virus, neuroprotection,
hepatoprotection (Guan, et al., 2022);

10. Antioxidant, antimicrobial, anti-inflammatory and
antiendotoxic (Srinivasulu, et al., 2018);

11. Antimicrobial, antioxidant, anti-inflammantory
(Matejczyk, et al., 2024);

12. Antioxidant, anti-inflammatory and anticar-
cinogenic (Espindola, et al., 2019).

Coumarines

1. Isofraxidine (Sakipova,
etal., 2017);

2. Umbelliferone (David,
et al., 2016, Sakipova, et
al., 2017);

3. Scopoletin  (CID
5280863, 2022);

4. Herniarin (Sakipova, et
al., 2017)];

5. Esculetin (David, et
al., 2016, Sakipova, et al.,
2017);

6. Coumarin (David, et
al., 2016).

1. Antioxidant, cardioprotective, weight loss, anti-
osteoarthritis, antimalarial, and neuroprotective
effects (Majnooni, et al., 2020);

2. Anti-inflammatory, anti-hyperglycaemic, mollu-
scicidal and anti-tumor (Mazimba, et al., 2017);

3. Antimicrobial, anticancer, anti-inflammation,
anti-angiogenesis,  anti-oxidation,  antidiabetic,
antihypertensive, hepatoprotective, and neurop-

rotective properties and immunomodulatory effects
(Gao, et al., 2024);

4. Antioxidant, cytotoxic (Jasim, et al., 2023);

5. Antitussive, anti-inflammatory, antioxidant,
antibacterial, and antitumor (Liang, et al., 2017);

6. Anticoagulant, antimicrobial, anti-inflammatory,
neuroprotective, antidiabetic, anticonvulsant and
antiproliferative (Annunziata, et al., 2020).
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5 Sterols 24B-ethylcholesta- -
6(7),20(21)-dien-3B-ol
(Serkenov, et al., 2014)
6 Alkaloids Abrotine (Ur Rashid, et |-
al., 2019)
7 Other cis-Jasmone (Tunon, et |-
compounds al., 2006)

Table 2 — The structural formulas of compounds found in 4. proceriformis extracts

NN Name of compound Structural formula
1 Abrotine Structurally unknown alkaloid
2 Apigenin
3 Artemisetin
4 Artemisinin CH3
5 Caffeic acid o)
OH
HO 7
OH
6 Caftaric acid H Q 0
HO. A OH
0 0O~
OH
0]
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7 Casticin
8 Centaureidine OH
OCH3
HO ! o) O
H,CO OCH,3
OH O
9 Chlorogenicacid HO CO;H
@]
HO™ ™" Yo" ~F
OH OH
OH
10 p-Coumaric acid 0
N
/O/\/“\ OH
HO
11 Coumarin m
o) 0
12 B -ethylcholesta-
6(7),20(21)-dien-3p-ol
N
H
13 Esculetin F OH
o/ \o OH
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14 Ferulic acid HO
OH
OI}\/Y
o)
15 Gentisic acid HO,
HO
o)
OH
16 Herniari
erniarin N
~
O o "0
17 Hyperoside
18 Isochlorogenic acid
OH OH
HO OH
OH
pZ o RUO) .
O
Y OH
OH
19 Isofraxidine e
- ~
HO o "0
0
20 Isoquercitrin
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21 cis-Jasmone
5 /
22 Kaempferol OH
HO. o.
l OH
OH o]
23 Luteolin oH
OH o
24 Myricetin
25 Patuletin
26 Protocatechuic acid
27 Quercetin OH
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28 Quercetol |
”EI’;Q
O 0O

Quercetol B

29 Rosmarinic acid

30 Rutoside

OH
31 Santonin
«H
e}
32 Scopoletin HO. 0 o
\o P
33 Sinapic acid
\o
HO, }_/—Q—OH
o) o—
34 Syryngic acid 0
(0]
~ OH
HO
0
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35 Umbelliferone m
(o] (0] OH

36 Vanillic acid OH

OH

Discussion. The component composition of essential oils varies depending on
different factors. This can be explained by the fact that the same plant species collected
in different countries has a different component composition. 4. proceriformis is
no exception, the component composition of essential oils of this plant collected in
different countries varies significantly. But, as the review showed, the main components
of this essential oil were a-thujone, B-thujone, 1.8-cineol, 1.4-cineole, aromadendrene,
isogermacrene D, davanone, trans-piperitol, 2-hydroxy-1,8-cineole, B-eudesmol and
camphor, the content of these components exceeds 2 %. Essential oils are known for their
antimicrobial properties. A. proceriformis essential oil also has antimicrobial properties,
this is due to the presence of compounds such as camphor and 1,8-cineol, which are
known for their antimicrobial properties. It has also been found that the essential oil
shows anticancer and antioxidant properties.

Among the isolated secondary metabolites of wormwood, flavonoids and phenolic
acids predominate in first place. In second place are coumarins and sesquiterpene lactones.
Steroids and alkaloids were isolated only one compound of each. Among the isolated
secondary metabolites of wormwood, flavonoids and phenolic acids predominate in the
first place. In second place are coumarins and sesquiterpene lactones. Of the steroids
and alkaloids, only one compound was isolated of each. It is known that flavonoids
and polyphenolic compounds are natural antioxidants. Therefore, antioxidant properties
are primarily possessed by secondary metabolites if A. proceriformis. The review also
presents such properties of secondary metabolites as antimicrobial, antiviral, antitumor,
anti-inflammatory. A compound of sesquiterpene lactone, artemisinin, which is used as
an antimalarial agent, was isolated from this plant.

Conclusions. Many medicinal plants have been used for their therapeutic properties
since ancient times. The presence of a certain medicinal properties are associated
with the content of biologically active secondary metabolites of this plant. The genus
Artemisia is known for its medicinal properties, and even some secondary metabolites
are used as drugs against maleria and cancer. This review provides data on the
component composition of essential oil and extracts of A. proceriformis that grow in
different countries, as well as data on the biological activity of these substances. We
have attempted to systematize this data to facilitate it’s to use by researchers. There is no
data on the study of the component composition of extracts of this plant species growing
in Kazakhstan, except for the component composition of essential oil. Extracts of A.
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proceriformis from Kazakhstan have not been studied. As it is known, the component
composition of one plant can vary significantly depending on weather conditions, place
of growth and etc. Thus, the study of the component composition of extracts of A.
proceriformis growing in Kazakhstan remains relevant.
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