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Artemisia albicerata is of greatinterest and occupy animportant place among the vast variety
of medicinal plants in Kazakhstan due to its endemicity, medical and pharmacological properties,
and has a rich chemical composition consisting of amino acids, fatty acids, macro-micro elements,
flavonoids and other low-molecular substances. In the present study, Artemisia albicerata,
collected in Almaty region of Kazakhstan has been explored with the purpose of quantitative and
qualitative analysis. As a result, twenty amino and eight fatty acids were identified by gas-liquid
chromatography. The major amino acid contents were glutamate (2615 mg/100 g), aspartate
(1296 mg/100 g) and alanine (890 mg/100 g), while the composition of fatty acids mainly was oleic
(19.6%) and linoleic (68.4%) acids. Furthermore, eleven macro-micro elements were determined
in the ash of a plant by the method of multi-element atomic emission spectral analysis, main of
them were Ca (60.0 mg/g), K (60.4 mg/g), Mg (12.2 mg/g), Na (5.57 mg/g), Fe (3.57 mg/g). Also it
should be highlighted that total bioactive components such as organic acids, flavonoids, tannins,
coumarins, alkaloids, saponins, polysaccharides together with the moisture content (6.62%), total
ash (7.96%) and extractives (12.7%) have been determined.
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Kasipri TaHaa, Artemisia albicerata ©3iHiH, 3HAEMMANbIK, MeAULMHANbIK KIHe
bapmakonoruanbik KacuetTepiHe 6anaHbICTbl KasakcTaHAafbl KONTEreH A4apiNnik ecimaikTepaid
apacblHAa MaHbI3Abl OpblH anafbl. CoHbIMeH 6ipre, amuH KoHe Mal KbIWKbINAAPbIHAH,
MaKpO-MUKPO 3/nemMeHTTepaeH, dnaBoHouATepAeH, Tafbl Aa 6acka TOMEH MONEeKynanblK
3aTTapfaH TypaTblH 6all XMMMANLIK Kypamfa ue 6onfFaHAbIKTaH, YAKEeH Kbi3bIfYLWbINbIK
Tyabipaabl. Byn kymbicTa AnmaTbl 06/bICbiHAA XWHanfaH Artemisia albicerata anfaw pet
CaHAbIK XaHe cananbl Tangaybl MaKkcaTblHAQ 3epTTengi. HaTukeciHge, rasgbl CYMbIKTbIKTbI
XpomaTorpaduaHbl KONAAHA OTbIPbIM, XMUbIPMA aMUH }KIHE Ceri3 Ma KbllWKblA4apbl aHbIKTAaNAbI.
AMMH KbIWKbIIAAPAbIH, Heri3ri Kypambl raytamaT (2615 mr/100 r), acnaprat (1296 mr/100 r)
KoHe anaHuH (890 mr/100r); mai KbllWKbINAbIPAbIH — onenH (19,6%) xaHe AuHon (68,4%)
KblWKbIAAApbl 60nbiN Tabbinabl. COHbIMEH KaTap, aTOMAbIK 3MWCCUA CNeKTpanbabl Tangay
94ici apKblabl OH 6ip MaKpO- }KaHe MUKpPOaieMeHTTep 3epTTendi. OHbIH, iWiHAe Heri3ri Kypambl
— Ca (60,0 mr/r), K (60,3 mr/r), Mg (12,2 mr/r), Na (5,57 mr/r), Fe (3,57 mr/r). byaaH 6acka,
Artemisia albicerata-HblH, KypamblHaH OpraHUKanblK KblWKblAgap, GnaBoHoOMATAp, TaHUHAED,
KYMapuHAEpP, ankanouaTap, CamnoHUHAEP, NOMUCAXapUATEP CUAKTbI BUONOTMUANBIK aKTUBTI
KOMMNOHEeHTTepMeH 6ipre OcCiMAIKTIH  binFangbinbiFbl  (6,62%), Kynginiri  (7,96%) kaHe
3KCTPaKTMBTINIri (12,7%) alikbIHAANAbI.

TyiiiH ce3pep:Artemisiaalbicerata; 6MOaKTUBTIKOMNOHEHTTEP; MaKPO-, MMKPOIIEMEHTTED;
aMUH KbILWKbIIAAP; Mal KbIWKbIAAAP.
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Artemisia albicerata 3aHMMaeT Ba)XHOe MeCTO CpeAu OFpoOMHOro pasHoobpasus
NeKapCcTBEHHbIX pacTeHuii B KasaxcTaHe U npeacTasnseT 6onblioi uHTepec bnrarogapa csoel
SHAEMUYHOCTU, MEAULMHCKUM U GAapMaKONOrMYEeCKUM CBOMCTBAM, TaKKe B CBA3M ¢ 6oraTbim
XUMUYECKMUM COCTAaBOM, COCTOHI.I.I'VII‘;I N3 aMUHOKUCNOT, ) KUPHbIX KNCNOT, MaKpPO-MUKPO3/1EMEHTOB,
bnaBoHOMA0B U APYTUX HU3KOMONEKYNAPHbIX BelecTB. B gaHHoi paboTe, Artemisia albicerata,
cobpaHHasn B AAMaTUHCKON 06nacTn Bbina Bnepsble UCCNeA0BaHa C LEe/iblo KONMYECTBEHHOTO U
KauyecTBEHHOTO aHanAM30B. B pe3y/sbTaTe MCNONb30BAHMA ra30-*KUAKOCTHON XpomaTtorpadum, B
coctaBe Artemisia albicerata 6bin1 MAEHTUPULMPOBaHDLI ABaALATbL AMUHO- U BOCEMb XKUPHbIX
KncnoT. OCHOBHOE CoAepsKaHMe aMUHOKMCIOT COCTaBAAT rayTamaT (2615 mr/100 r), acnaprtaT
(1296 Mr/100r) nanaHunH (890 mr/100r); sKMPHBIX KUCNOT—0onenHosas (19,6%) nanHonesas (68,4%)
KMCNOTbl. Kpome TOro, MeTo40M MHOTO31€MEHTHOTO CNEKTPaNbHOro aHaNN3a aTOMHOW aMUccUn
B 30/1e pacTeHuA Bblin onpeaeneHbl OANMHHAALATD MAaKPO-, MUKPO3NEMEHTOB, OCHOBHbBIMWU U3
KoTopbix asnatoTca Ca (60,0 mr/r), K (60,3 mr/r), Mg (12,2 mr/r), Na (5,57 mr/r), Fe (3,57 mr/r). Takske
6bIAn AMArHOCTUPOBaHbI BUONOrMYECKM aKTUBHbIE KOMMOHEHTbI, KaK OpraHUYecKue KUCNOTbl,
dnaBoHouabl, Ayb6unbHble BelweCcTBa, KYMapuHbl, ankanouabl, CanOHWHbI, NoAucaxapuabl
BMECTE C coAepiKaHuem Bnaru (6,62%), obuieit 30bl (7,96%) 1 aKCTPaKTUBHbIX BewecTs (12,7%).

KnioueBble cnoBa: Artemisia albicerata; 6W0aKTUBHble
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1. Introduction

Artemisia albicerata is a herbaceous plant of the genus
Artemisia and an endemic plant of Kazakhstan [1], which is
promising as a source of a great amount of flavonoids, as well as
individual flavonoids (rutin, quercetin-3-glucogalactoside) that
stimulate or inhibit a particular enzymatic process. Therefore,
studying medicine and
agriculture [2]. Artemisia species are usually silver green or dark

such substances is crucial for
green, have pungent smell and bitter taste due to the presence
of terpenoids and sesquiterpene lactones[3]. Meticulous
phytochemical and pharmacological studies on Artemisia
species demonstrated that many of them are responsible for
biological antimicrobial,

antioxidant [4] and antimalarial [5]. Aerial parts and leaves are

various activities such as
used to treat a wide range of diseases including gastric trouble,
liver dysfunction and skin inflammation [6].

Artemisia albicerata is a largely unexplored plant that has
been mentioned in several articles related to the determination
of its phenolic composition [2,7]. Consequently, in the present
survey, for the first time, there was a study that verifies
guantitative, qualitative analysis, macro-, micro elements and
amino-, fatty acids of Artemisia albicerata which grown in
Almaty region of Kazakhstan, also, due to the fact that above
substances are effective in the fight against diabetes, metabolic
disorders and have a rejuvenating effect [8,9]. Furthermore, in
contemporary times, it is a well-known fact that obesity is
becoming a thorny problem. Amino acids improve not only
indicators of health, but also facitate the loss of weight.
Especially, arginine, cysteine and phenylalanine. Resolvins in
fatty acids contribute to the growth of nerve cells and health in
the treatment of diabetic neuropathy, which is one of the most
dangerous complications of diabetes.

2. Experiment

2.1 Plant material

Artemisia albicerata was collected and rigorously studied
by Dr. Alibek Ydyrys, The Herbarium of Laboratory Plant
Biomorphology, Faculty of Biology and Biotechnology, Al-Farabi
Kazakh National University in Almaty region, Kazakhstan at the
end of August in 2018. Subsequently, it was dried at a room
temperature in a well-ventilated room in presence of sunlight,
then cut into small pieces.

2.2 The quantitative and qualitative analysis

The quantitative and qualitative analysis of bioactive
constituents of Artemisia albicerata were explored according to
methods reported in the monograph [10]. The content of
extractives in Artemisia albicerata has been determined by
70%, 80% ethanol solutions in water in accordance with method
reported in the State Pharmacopeia X [11].

2.3 The determination of fatty acids

The content of fatty acids was identified on a gas
chromatograph Carlo-Erba-4200 (ltaly) using the following
chromatographic conditions are following: carrier gas used is 4.6
grade helium supplied at the rate of 30 mL/min, flame ionization
detector temperature of 188°C, oven temperature of 230°C;
analysis time of 1 h, steel column of a size 0.4 m x 3 mm filled
with polyethylene glycol adipate (20%) on cellite-545 (China).

Sample preparation stage: 10.0 mL of methanol (90%,
Russia), 2-3 drops of acetyl chloride (40% solution, China) were
added to chloroform extracts of the studied samples and then
methylation was carried out at 60-70°C for 30 min. Methanol
was removed using a rotary evaporator, and samples were
extracted with 5.0 mL of hexane and analyzed on a gas
chromatograph [12]. The determination was made in the Kazakh
Academy of Nutrition.

© 2019 Al-Farabi Kazakh National University
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2.4 The determination of amino acids

Conditions for the quantitative analysis of amino acids: the
temperature of flame ionization detector 300°C, carrier gas 4.6
grade helium, inlet temperature 250°C and chromosorb WA-W-
120-140 mesh as a stationary phase. Aqueous extraction of
samples was hydrolyzed using 5 volumes of HCI (10% solution,
Kazakhstan) within a period of 24 h. Then, the hydrolyzate was
evaporated in a rotary machine IKA RV 10 (Germany) at 40°C
and after the centrifugation at a speed of 2,500 rpm, the
precipitation is dissolved in 2 volumes of sulfosalicylic acid
(60%, Russia). Subsequently, the extracts were eluted through
the ion exchange column with Dowex-50. After that, to the
eluates, freshly prepared one drop of 2,2-dimethoxypropane
(98%, Kazakhstan) and one volume of propanol (60%, Russia),
saturated with 1 N hydrochloric acid were added. The next step
involved appending acylating reagent (1 volume of acetic
anhydride (Russia), 2 volumes of triethylamine (Russia), 5
volumes of acetone (Russia)) to the flask through vapour with a
subsequent addition of 2.0 mL of ethyl acetate (Russia) and
saturated 1 volume of NaCl solution (Kazakhstan). Finally, the
ethyl acetate layer was evaluated on gas chromatograph [13].
The determination was made in the Kazakh Academy of
Nutrition.

2.5 The determination of macro-, microelements

The mineral composition was identified, utilizing a
Shimadzu 6200 series spectrometer. 2.52 g of raw material was
placed in a pre-calcined and accurately weighted 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 Artemisia albicerata (0.199 g) 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.

3. Results and Discussion

3.1 The quantitative and qualitative analysis

Quantitative and qualitative analysis
constituents, moisture content, total ash and extractives were
determined in Artemisia albicerata. The results are illustrated in
Table 1.

Moisture and ash content vary within certain limits for
every plant and depends on the nature of the plant material
itself, how it is collected and dried. For Artemisia albicerata the

of bioactive

limit is 13%, according to the State Pharmacopeia X [11].
Therefore, the determination of these contents was necessary
to prove the good quality of Artemisia albicerata.

The largest quantity of extractives in Artemisia albicerata
was obtained with 70% alcohol. Thus, this appropriate solvent
could be utilized in the extraction. The identification of

extractive substances by an appropriate solvent is important as
it determines the good quality of plant for the content of
biological metabolites.

During the quantitative analysis, it became clear that the
contents of alkaloids, saponins and flavonoids are higher than
that of other biologically active substances. Accordingly, it is
logical to conclude that Artemisia albicerata could be potential
source of above, significant constituents. Investigation of
these bioactive constituents is crucial for medicine because
flavonoids are now considered as an indispensable component
in a variety of nutraceutical, pharmaceutical, medicinal and
cosmetic applications. This is attributed to their anti-oxidative,
anti-inflammatory, anti-mutagenic and anti-carcinogenic
properties coupled with their capacity to modulate key cellular
enzyme function [14]. As regards alkaloids, they are important
secondary metabolites that are known to possess therapeutic
properties. Moreover able to prevent the onset of various
degenerative diseases by free radical scavenging or binding
with the oxidative reaction catalyst [15]. Additionally, saponins
influence plasma cholesterol levels positively and obtain
anticarcinogenic, antioxidant activities, inhibitory effect on
infectivity of HIV in vitro, in addition, protective effect on
liver injury. Prevent hypercholesterolemia and aortic
atherosclerosis.

Table 1 - AQuantitative analysis of biologically active
constituents of Artemisa albicerata

Component Content, %
Moisture 6.62
Ash 7.96
Extractives 12.71
Alkaloids 8.30
Saponins 7.76
Flavonoids 7.26
Polysaccharides 1.44
Tannins 1.33
Coumarins 0.33
Organic acids 0.32

3.2 Fatty acids analysis

Regarding fatty acids, primarily there were oleic (19.6%)
and linoleic (68.4%) acids (Figure 1). Artemisia albicerata is
definitely one of the precious sources of linoleic acid, which is
substantial for skin health. Also, it is vital as a precursor of the
LCPUFAs that are incorporated into cell membranes in the form
of phospholipids and other lipid components [16]. This acid
increases the level of arachidonic acid, which is the main
precursor
eicosanoids, which regulate a large number of physiological
processes [17].

of a series of bioactive metabolites called

BecTHuK KasHY. Cepua xummyeckan. — 2019. — Ne2(93)



Amantay A. et al. 15

80 T

68.4

60 +

50 +

a0 +

19.6

20 +

Amount in plant, %

10+, 5.2 _ 43

Mg (12.2 mg/g), Na (5.57 mg/g), Fe (3.57 mg/g) as shown in
Table 2. It appears that Artemisia albicerata is a great source of
macro- and micro elements, which are necessary for the
functioning of the muscular, cardiovascular, immune, nervous
systems and participate in the synthesis of vital compounds,
metabolic processes, blood formation, digestion and
neutralization of metabolic products.

Table 2 — Composition of macro-micro elements in the sample
of Artemisia albicerata

Concentration in ash, Concentration in plant,

Element
mg/g mg/g
Figure 1 — Fatty acid contents of Artemisia albicerata Ca 60.0 473
K 60.4 4.76
Mg 12.2 0.960
3.3 Amino acids analysis Na 557 0.439
Artemisia albicerata contains glutamate (2615 mg/100 g),
. F 3.57 0.282
aspartate (1300 mg/100 g) and alanine (890 mg/100 g) as shown €
in Figure 2. Furthermore, based on the results, it is sensible to Mn 0.321 0.0253
assume that Artemisia albicerata contains almost all essential Zn 0.182 0.0144
amino acids such as valine, isoleucine, leucine, lysine, Cu 0.0589 0.00470
methionine, threonine, tryptophan and phenylalanine and can Ni 0.0382 0.00300
be used to obtain them.
X Pb 0.0114 0.000900
3.4 Macro-, microelements
Eleven macro-, micro elements were obtained from the cd 0.00120 0.000100
ash of plant. Main of them were Ca (60.0 mg/g), K (60.4 mg/g),
3000 T
2615
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Figure 2 — Amino acid contents of Artemisia albicerata

4. Conclusions

To sum up, the investigation of phytochemical constituents
of endemic plant Artemisia albicerata grown in Almaty region of
Kazakhstan has been made for the first time. This research
demonstrated total biologically active components, twenty
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amino and eight fatty acids, eleven macro-micro elements of
Artemisia albicerata, as well as constituent importance of these
substances. According to the results of the present study, it has
been proven that this plant is one of the valuable sources of
alkaloids, saponins, flavonoids, moreover, linoleic acid,
aspartate, glutamate and alanine, furthermore, macro-micro
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elements, such as Ca, K, Mg, Na and Fe. Thus, it is logical to  That’s why, the results indicated in the article prove the
conclude that presence of these bioactive constituents in  necessity to a further thorough study.
Artemisia albicerata may indicate that the plant contains

substances capable to prevent cardio vascular diseases, stroke Acknowledgements
and breast cancer, also, to promote a better brain activity,
transamination reactions, the production of immunoglobulin The work was supported by grants from Ministry of

and antibody synthesis, to enhance immune system and provide  Education and Science of the Republic of Kazakhstan (IRN:
energy for brain, central nervous system and the muscle tissues. ~ AP05133199).
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