ISSN 2518-1483 (Online),
ISSN 2224-5227 (Print)

20216

KA3AKCTAH PECITYBJIMKACBI
YJITTBIK I'blJIBIM AKAJJEMUACBIHBIH

BASH/IAMAJIAPDBI

TOKJIAJIBI

HAIIMOHAJIBHOM AKAJTEMHHU HAYK
PECIIYBJIMKH KA3ZAXCTAH

REPORTS

OF THE NATIONAL ACADEMY OF SCIENCES
OF THE REPUBLIC OF KAZAKHSTAN

PUBLISHED SINCE JANUARY 1944

ALMATY, NAS RK



KA3AKCTAH PECITYBJIMKACEI
YJITTBIK FBUTBIM AKATEMUSCBIHBIH

BASAHIAMAJIAPBI 20216

Bac penakrop:
7KYPBIHOB Mypar ’KypbIHYJIbI, XUMHS FEUTBIMAAPBIHBIH JOKTOPHL, Ipodeccop, KP ¥YFA akanemuri, Kazakcran
PecmyOnmukace! ¥ ITTHIK FEUTBIM akaaeMusichiHBIH npesnnenTi, AK «JI.B. Cokonbckuii aTeIHIAFRI OTHIH, KaTaJN3 )KOHE
AIIEKTPOXUMISI HHCTUTYTHIHBIHY 0ac mupekTopsl (Anmarsl, Kasakcran) H =4

Pepaknua aaxkacel:

BEHBEPUH Banepuii BacuibeBuu (6ac pemaxTopAblH OpbIHOAcaphl), MEAWIMHA FRUIBIMAAPBIHBIH JTOKTODEI,
mpogeccop, KP ¥FA akanemuri, Kasakcran PecrryOnukacs! [Ipesunenti Ic backapmacsl MennuImnHaIBIK OPTaIBIFBIHBIH
nmupekTopsl (Ammartsl, Kasakcran) H =11

PAMAHKYJIOB Epaan MupxaiizapyJisi (0ac pegakropasiH opsiHOacapsl), mpodeccop, KP ¥FA xoppecnioneHT-
mymieci, Ph.D Gmoxumus skoHe MOJIEKYIaIbIK TEHETHKA CaTackl OOMBIHIIA ¥IITTHIK OMOTEXHOIOTHS OPTAJIBIFRIHBIH Oac
nmupektopsl (Hyp-Cynran, Kazakcran) H = 23

9JAEKEHOB Cepra3bl MbIH:Kacapyabl, XUMHAS FRUIBIMIAPBIHBIH TOKTOPEI, Tpodeccop, KP ¥FA akagemuri,
«DUTOXUMUS XaJTBIKAPAIBIK FEUTBIMH-OHIIPICTIK XONuHTiHIH nupektops! (Kaparanmsl, Kazakcran) H =11

CAHTI'-CY KBak, Ph.D (6noxumus, arpoxumus), mpodeccop, Kopeii OHOFBUTBIM jkoHE OMOTEXHOJIOTHS FHUTBIMH-
3eprrey mHCTUTYTH (KRIBB), eciMaikTepmiH MHKEHEPIIK KyHenepi FEUTBIMUA-3EPTTEy OPTABIFBIHBIH 0ac FRITBIMHU
kp13metkepi (dr4on, Kopes) H =34

BEPCIMBAEB Paxmerka:xbl EckeHaipy/ibl, OHOIOTHS FHUIBIMIAPBIHBEIH AOKTOPHI, mpodeccop, KP ¥YFA
akagemuri, Eypasus ynrteik yausepcureti. JILH. 'ymunes (Hyp-Cynran, Kazakcran) H = 12

OBUEB Pydart, TexHuka FUIBIMIAPBIHBIH TOKTOPHI (OmoxmMmus), mpodeccop, Cankr-IlerepOypr MemiIeKeTTiK
TEXHOJIOTHSUIBIK MHCTUTYTHI «XUMHMSAJIBIK JKOHE OMOTEXHOIOTHSUIBIK amMapaTypaHbl OHTAMIaHIBIPY» Ka(eapachiHbIH
meHrepymrici (Cankr-IlerepOypr, Peceit) H = 14

JIOKIINH BsiueciaB HoraHoBMY, METUIIMHA FRUIBIMAAPBIHBIH NTOKTOpHI, mpodeccop, KP ¥FA axamemwri,
«PERSONA)» xanmpIKapablK KIMHAKAIBIK PETPOAYKTOIOTHS OPTAIBIFBIHBIH TUpeKTopH! (AnmMatsl, Kazakcran) H = 8

CEMEHOB Baagumup IpuropbeBud, OHONOTHS FHUIBIMIAPBIHBIH JIOKTOPHI, Tpodeccop, Uysamr
PecnyOnmkachIHBIH €HOCK CiHIpTeH FBUIBIM KaifpaTtkepi, «HyBaIm MEeMIICKETTIK arpapiblK YHHBEpCUTET» Denepanibik
MEMIICKETTIK OIO/KETTIK JKOFaphl OuTiM Oepy Mekemeci AKYIIEpITiK JXoHE Tepamus KadenpachlHBIH MEHTepyITici
(Yeboxcapsr, Peceit) H = 23

DAPYK Acana [lap, Xamaap ans-Mamxuna Xamaap YHIBEPCHTETIHIH MIBIFBIC MeaunnHa (akynsTeTi, [LIbFbic
MeIUITMHACKH KoJUTeKiHIH mpodeccops! (Kapaun, [Tokicran) H =21

IMENETKHWH Urops AnexkcaHApPOBHY, MEIUIITHA FBUTBIMIAPBIHBIH JOKTOPHI, MOHTaHa IITATHl YHUBEPCUTETiHIH
npodeccopsl (Montana, AKII) H =27

KAJIAH/IPA IIsetpo, Ph.D (¢pu3nka), HaHOKYpEIIBIMIBI MaTepHaIIapAbl 3¢PTTEy HHCTUTYTHIHBIH Podeccops
(Pum, Utamms) H =26

POCC Camup, Ph.D, Muccucunu yHuBepcuteTiHiH Papmanms MexTedi oCiMIIK OHIMACPIH FBUIBIMH 3€pTTEY
opTaseIFBIHEIH Tipodeccopsl (Oxcdopa, AKIL) H = 26

MAJIBM AmnHa, ¢apMarieBTHKa FBUIBIMIAPBIHBIH TOKTOPHI, Tpodeccop, JIFoOnuH MenuIiHa YHHBEPCUTETIHIH
(hapmarieBTrKa QaxynsreTiHiH aekansl (JIroommH, [Tomsma) H = 22

OJINBBEPO Poccu Cesape, Ph.D (xumus), Kamabpus yausepcutetiniz npodeccops (Kamadbpus, Utamus) H=27

«Ka3zakeran Pecny0snkacsl ¥JITTBIK FBUIBIM aKa1eMHUSACHIHBIH 0asiHIaMaIapbDy

ISSN 2518-1483 (Online),

ISSN 2224-5227 (Print)

Menmrikreymri: «Kazakcrtan PecnyOnukachiHBIH ¥ IITTHIK FBUIBIM aKaJIeMUSChDy PecyOnuKamblk KOFaMIBIK OipiecTiri
(Ammarsr k.). Kazakcran PecnyOnukachiHBIH AKIapaT sKoHE KOFaMIBIK JaMy MHHHCTPIITIHIH AKIapaT KOMHATETIHIES
29.07.2020 x. 6epinrer Ne KZ93VPY 00025418 mep3imaik 6acbUIBIM TipKeyiHe KOWBLTY TYpabl KyolliK.
TaKbIPBIITHIK OAFBITHI: OCIMOIK WAPYAULIBLIBIZbL, IKOTO2USL ICIHE MEOUYUHA CATLACLIHOAZbI OUOMEXHONO2USL, PUSUKATLLK
JHCIHE XUMUSIBIK EbLILIMOAp.

Mep3iminiri: buTbiHA 6 PET.

Tupasxsr: 300 nana.

Penakmusiubig, MekeH-xaibl: 050010, Anvars k., IlleBuenko kerr., 28; 219 6eir.; Ten.: 272-13-19
http://reports-science.kz/index.php/en/archive

© Kazakcran PecryOnukachiHBIH ¥ITTHIK FRUTBIM akagemusich, 2021

TumorpadusasiH MekeH-Kalbl: «ApyHa» KK, Anmvarsr k., Mypar6aesa ker., 75.



TOKJAJIBI 20216

HAILIMOHAJIbHOM AKAJJEMUN HAYK
PECITYBJIMKH KA3BAXCTAH

I'1aBHBIN pegakTop:
KYPUHOB Mypar KypunoBud4, JOKTOp XHMHYECKHX Hayk, mpodeccop, akagzemuk HAH PK, mpesunent
HannonanesHoit akagemun Hayk Pecrryonuku Kasaxcran, reaepaibhbiii tupexrop AO «MHCTUTYT TOIUIMBA, KaTalu3a U
anekrpoxumun uM. 1. B. Cokxonmbsckoro» (Anmartsl, Kasaxcran) H =4

PenakuuonHas KoJJIerus:

BEHBEPHUH Banepuii BacmibeBHY (3aMeCTHTEIb [JIABHOTO PEIAKTOPA), JOKTOP MEAMIIMHCKUX HAyK, Tpodeccop,
akagemuk HAH PK, nupexrop Menunmuckoro nentpa YmpasneHus aeiamu [Ipesunenta PecnyOnmkn Kaszaxcran
(Anmarsr, Kazaxcran) H =11

PAMAHKYJIOB Epsian MupxaiiiapBu4 (3aMeCTUTEIb INIABHOTO PEaKkTopa), podeccop, WIEH-KOPPECIIOHICHT
HAH PK, Ph.D B o6nactin OMOXMMHH W MOJCKYISPHOHN TeHeTHKH, | eHepanbHbI nupekTtop HarmoHansHOTO TIEHTpa
o6unorexnonorun (Hyp-Cynran, Kasaxcran) H =23

AJIEKEHOB Cepra3ssl MbIHKacapoBu4, JIOKTOp XUMHYECKHUX HayK, npodeccop, akanemuk HAH PK, nupexrop
Mek1yHapoTHOrO Hay4YHO-IIPOU3BOJICTBEHHOTO XouauHra «Putoxumus» (Kaparanna, Kazaxcran) H=11

CAHTI'-CY KBak, nokrop ¢unocoduu (Ph.D, bnoxumus, arpoxumust), mpoeccop, TiIaBHbII HayYHbIH COTPYIHHK,
HayuHo-uccnenoBarenbCkuii LEHTp MHKEHEPHBIX cucTeM pacteHuid, Kopelckuil HayuyHO-UCCIeI0BaTeIbCKUIA
WHCTHUTYT OnoHayku u 6notexHoxoruu (KRIBB), (I>uon, Kopes) H = 34

BEPCHUMBAEB Paxmerkaxu MckeHIupoBHY, TOKTOp OMOIOTHYECKHUX Hayk, mpodeccop, akagemuk HAH PK,
EBpaswuiickuii HanmoHanbHbIN yHUBepcuTeT uM. JI.H. I'ymunesa (Hyp-Cynran, Kazaxcran) H =12

ABUEB Pydar, nokrop TexHnueckux Hayk (Omoxumms), npodeccop, 3aBenyrommil kapenpoir «OnrtuMuzanms
XMMHUYECKOM M OHMOTEeXHOJOTHYecKoil amnmaparypsd»y, Cankr-IlerepOyprckuii rocynapcTBEHHBIH TEXHOIOTHUSCKUH
nHctutyt (Cankt-IlerepOypr, Poccns) H = 14

JIOKIINH Bsiuecnas HoranoBuu, akanemuk HAH PK, nokrop menmmmHCKHMX Hayk, mpodeccop, TUPEKTOp
MexayHapogHOTO KINHIYecKoro neHTpa penpoxykroioran «PERSONAY (Anmarer, Kazaxcran) H = 8

CEMEHOB Buaagumup I'puropbeBuY, IOKTOp OHOJIOIMYECKHX HAyK, Mpod)eccop, 3aciayKCHHbBIH ICsTEelb
nayku Yysanickod PecryOnuku, 3aBemyronmid kadenpoit Mopdonornu, axymepctBa u Tepanuu, DenepaiibHoe
TOCYJapCTBEHHOE OIO/PKETHOE 00pa3oBaTebHOE yUpeXkICHUE BBICIIETO 00pa3oBaHus «UyBalIcKuii rocyaapcTBEeHHBIN
arpapHbiil yauBepcurer» (Uebokcapsr,Uysarickas Pecryonmka, Poccus) H = 23

DAPYK Acana [lap, npodeccop Kommemxa BocTouHONW MemumuHbl Xamaapaa anb-Mamknuga, (akyiasTeT
BOCTOYHOW MeIMIMHBI YHUBepcuTeTa Xamaapaa (Kapauu, [Takucran) H =21

HIEINNETKHWH Uropp AJjieKcaHIAPOBHY, JOKTOP MEIUIIMHCKUX HAyK, Ipodeccop YHuBepcuTeTa mrara MoHTaHa
(CIIA) H=27

KAJTAHJPA IIwsetrpo, nokrtop ¢urocopun (Ph.D, ¢wusuka), mpodeccop HWHcTHTYyTa 1O U3YUCHHIO
HAHOCTPYKTYPHPOBaHHBIX MarepuaioB (Pum, Utammst) H = 26

POCC Camup, noxrop Ph.D, mpodeccop IlIxomsr papmarmn HanmoHaapHOTO IEHTpa HAyYHBIX HCCIECIOBAHUHA
pacTUTENBHBIX POAYKTOB YHUBepcuTera Muccucumu (Oxcdopa, CIIIA) H =26

MAJIBM AmnHa, 1okTop (apMareBTHYECKUX HayK, Mpodeccop, IekaH (apMareBTHIECKOro (akyapTeTa
JrobmmHCKOTO MeauIMHCKOTO YHUBepcuTeTa (JIrobmumH, [Tomsma) H = 22

OJIUBBEPO Poccu Yesape, noxrop prmocodun (Ph.D, xumms), mpodeccop Yanusepcutera Kanadpuu (Kanabpus,
Wramus) H=27

HJoxaaasl HauuonanbHoi akagemuu Hayk Pecnyonnku Kazaxcran»

ISSN 2518-1483 (Online),

ISSN 2224-5227 (Print)

CobOctBennuk: PecrnyOnukanckoe oOmecTBeHHOe oObenuHeHne «HarnuonanbHas akanemuss Hayk PecrryOnmuku
Kazaxcran» (. Anmarbl). CBUIETEIBCTBO O ITOCTAHOBKE HA y4yeT NMEPUOANYECKOro redarHoro uganus B Kommrere
nHpopMami MUHHCTEPCTBAa NH(POPMAIINH 1 001IIeCTBEHHOTO pa3BuThsa Pecrryonmkn Kazaxctan Ne KZ93VPY 00025418,
BeIgagHoe 29.07.2020 .

TemaTnueckasi HaPaBICHHOCTb: OUOMEXHON02UA 8 0OIACMU PACTNEHUEB0OCHISA, IKONOUU U MEOUYUHDBL, Pu3UYecKue U
Xumuyeckue HayKu.

[epuonnunocts: 6 pa3 B rof.

Tupax: 300 sx3eMIuIsIpoB

Anpec pemaknuu: 050010, r. Ammarsr, ya. Lllesuenko, 28; kom. 219; temn. 272-13-19
http://reports-science.kz/index.php/en/archive

© HanwmonansHast akagemus Hayk Pecry6nmuku Kaszaxcran, 2021

Anpec tuniorpaduu: UIT «ApyHan, . Anmarsl, yia. MyparOaesa, 75.



REPORTS 20216
OF NATIONAL ACADEMY OF SCIENCES OF THE
REPUBLIC OF KAZAKHSTAN

Editor in chief:
ZHURINOV Murat Zhurinovich, Doctor of Chemistry, Professor, Academician of NAS RK, President of the
National Academy of Sciences of the Republic of Kazakhstan, General Director of JSC “Institute of Fuel, Catalysis and
Electrochemistry named after D.V. Sokolsky» (Almaty, Kazakhstan) H = 4

Editorial board:

BENBERIN Valery Vasilievich, Doctor of Medicine, Professor, Academician of NAS RK, Director of the Medical
Center of the Presidential Property Management Department of the Republic of Kazakhstan (Almaty, Kazakhstan)
H=11

RAMANKULOYV Erlan Mirkhaidarovich, Professor, Corresponding Member of NAS RK, Ph.D in the field
of biochemistry and molecular genetics, General Director of the National Center for Biotechnology (Nur-Sultan,
Kazakhstan) H =23

ADEKENOYV Sergazy Mynzhasarovich, Doctor of Chemical Sciences, Professor, Academician of NAS RK,
Director of the International Scientific and Production Holding «Phytochemistry» (Karaganda, Kazakhstan) H = 11

SANG-SOO0 Kwak, Ph.D in Biochemistry, Agrochemistry, Professor, Chief Researcher, Plant Engineering Systems
Research Center, Korea Research Institute of Bioscience and Biotechnology (KRIBB) (Daecheon, Korea) H = 34

BERSIMBAEV Rakhmetkazhi Iskendirovich, Doctor of Biological Sciences, Professor,Academician of NAS
RK, L.N. Gumilyov Eurasian National University (Nur-Sultan, Kazakhstan) H = 12

ABIYEYV Rufat, Doctor of Technical Sciences (Biochemistry), Professor, Head of the Department of
Optimization of Chemical and Biotechnological Equipment, St. Petersburg State Technological Institute (St.
Petersburg, Russia) H= 14

LOKSHIN Vyacheslav Notanovich, Professor, Academician of NAS RK, Director of the PERSONA
International Clinical Center for Reproductology (Almaty, Kazakhstan) H =8

SEMENOYV Vladimir Grigorievich, Doctor of Biological Sciences, Professor, Honored Scientist of the Chuvash
Republic, Head of the Department of Morphology, Obstetrics and Therapy, Chuvash State Agrarian University
(Cheboksary, Chuvash Republic, Russia) H =23

PHARUK Asana Dar, professor at Hamdard al-Majid College of Oriental Medicine. Faculty of Oriental Medicine,
Hamdard University (Karachi, Pakistan) H =21

TSHEPETKIN Igor Aleksandrovich, Doctor of Medical Sciences, Professor at the University of Montana
(Montana, USA) H =27

CALANDRA Pietro, Ph.D in Physics, Professor at the Institute of Nanostructured Materials (Monterotondo Station
Rome, Italy) H=26

ROSS Samir, Ph.D, Professor, School of Pharmacy, National Center for Scientific Research of Herbal Products,
University of Mississippi (Oxford, USA) H =26

MALM Anna, Doctor of Pharmacy, Professor, Dean of the Faculty of Pharmacy, Lublin Medical University
(Lublin, Poland) H =22

OLIVIERRO ROSSI Cesare, Ph.D in Chemistry, Professor at the University of Calabria (Calabria, Italy) H=27

Reports of the National Academy of Sciences of the Republic of Kazakhstan.

ISSN 2518-1483 (Online),

ISSN 2224-5227 (Print)

Owner: RPA «National Academy of Sciences of the Republic of Kazakhstan» (Almaty). The certificate of registration
of a periodical printed publication in the Committee of information of the Ministry of Information and Social
Development of the Republic of Kazakhstan No. KZ93VPY 00025418, issued 29.07.2020.

Thematic scope: biotechnology in the field of crop research, ecology and medicine; physical and chemical sciences.
Periodicity: 6 times a year.

Circulation: 300 copies.

Editorial address: 28, Shevchenko str., of. 219, Almaty, 050010, tel. 272-13-19
http://reports-science.kz/index.php/en/archive

© National Academy of Sciences of the Republic of Kazakhstan, 2021

Address of printing house: ST «Arunay, 75, Muratbayev str., Almaty.



ISSN 2224-5227 6.2021

REPORTS OF THE NATIONAL ACADEMY OF SCIENCES

OF THE REPUBLIC OF KAZAKHSTAN

ISSN 2224-5227

Volume 6, Number 340 (2021), 58-63 https://doi.org/10.32014/2021.2518-1483.111

ISSN 31.25.15
UDC 577.112.38,543.635.35

Kemelbek M., Kozhabekov A.A.!, Seitimova G.A.!, Samir A.R.2, Burasheva G.Sh.!

'Al-Farabi Kazakh National University, Almaty, Kazakhstan;
*The University of Mississippi, Mississippi, the USA.
E-mail: moldir.kemelbekk@gmail.com

INVESTIGATION OF CHEMICAL CONSTITUENTS OF KRASCHENINNIKOVIA
CERATOIDES

Abstract. The richness of Kazakhstan’s plant resources opens a wide way for researchers to identify new
biologically active substances and obtain new valuable drugs based on them. Therefore, in order to increase
the range of domestic drugs with pharmacological effects and meet the needs of the pharmaceutical industry.
In this research, the aerial part of Krascheninnikovia ceratoides was collected from the village of Kulanbasy,
Almaty region, Kazakhstan. In order to obtain a biologically active complex of plants, first of all, the study
was done to determine the qualitative composition and quantitative content of biologically active substances
in this plant.

As a result, twenty amino acids were identified using gas-liquid chromatography. The main amino acids
were glutamate (2411 mg/100g), aspartate (1280 mg/100g), and alanine (560 mg/100g). Furthermore, eleven
macro- and microelements were determined in the ash of a plant by the method of multi-element atomic
emission spectral analysis, the most important of which were K (1950.175 mg/g), Ca (638.525 mg/g), and Mg
(286.3 mg/g). In addition, the composition of Krascheninnikovia ceratoides together with biologically active
components such as organic acids (1.10%), flavonoids (0.96%), coumarins (1.03%), amino acids (7.62%),
saponins (3.01%), carbohydrates (8.70%), alkaloids (0.25%) together with moisture content (5.42%), total
ash (8.39%) and extractives (37.8%) was determined.

Key words: Krascheninnikovia ceratoides; Eurotia ceratoides; Eurotia ewersmanniana; bioactive
components; macro-micro elements; GC-MS analysis; flavonoids; amino acids.

Introduction. There are more than 6000 species of plants in Kazakhstan. Depending on the diversity
of flora, going to study the qualitative and quantitative composition of these plants, as well as studying the
extraction of new compounds with high biological activity.

Plantsspecies: Eurotia ceratoides, Eurotia ewersmanniana and Krascheninnikovia ceratoides belong to
the representatives of psammopelitohalophytes, which are characterized by a wide range of tolerance to the
mechanical composition of soils and their reserves are significant in the Republic of Kazakhstan.

The data of the literature analysis show that the above-ground parts of the plants of the genus Eurotia
growing in Kazakhstan are less studied of chemically.

An agronomic analysis was carried out for the plant of the species Eurotia L. which grows in Kazakhstan
and Kyrgyzstan. The plants are typically used as cattle feed. There is also information that saponins was
found in the leaves of the plant [1].

In recent decades, foreign researchers have begun to pay attention to the chemistry of the aerial parts
of Eurotia plants growing in China. People’s interest as the object of complete phytochemical research
and separation of biologically active substances of this genus Eurotia. For the first time, scientists isolated
substances with flavonoid properties, various sterols and prenylated esters of caffeic acid [2].

2006 to 2010 the Department of Organic Chemistry and Chemistry of Natural Compounds of Al-Farabi
Kazakh National University began to study the chemical composition of Eurotia ceratoides, Eurotia
ectersmanniana, belonging to the Furotia genus.A

Butabaeva K.Zh. discovered that Furotia ceratoides has a moisture content of 7.22%. Eurotia
ewersmanniana has a moisture content of 6.25% and the content of extractive substances in 70% water-ethyl
extracts is 25 to 27% [3].
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It is noted that the plants of the species Eurotia ceratoides and Eurotia ewersmanniana contain the greatest
amount of coumarins, flavonoids, amino acids, saponins and carbohydrates. For the studied plants, their ash
content was determined, the total ash content ranges from 9.97% to 9.99%, the ash insoluble in 10 % HCI —
from 0.86% to 0.95%, and the sulfate ash in the range from 5.48% to 4.67%.

Chloroform extracts of 2 plant species, Eurotia ceratoides and Eurotia ewersmanniana were studied by
the method of GLC using authentic samples, and 9 higher carboxylic acids of the fatty series were identified.
Essential oleic, linoleic and palmitic acids dominate in all plant species Krascheninnikovia ceratoides, Eurotia
ceratoides and Eurotia ewersmanniana, and palmitoleic and eicosanic acids are found in trace amounts [4].

In addition, small amounts of vitamins C and B, and phenols were found in the plants Eurotia ceratoides,
Eurotia ewersmanniana. The mineral composition was determined from their ash residues by the emission
method [5].

The study of biologically active substances of the Krascheninnikovia ceratoides is a continuation of the
research begun.

Materials and methods. Plant material. Krascheninnikovia ceratoides was harvested in August 2020 near
the village of Kulanbasy, Almaty region, Kazakhstan. After thorough drying in the shade, Krascheninnikovia
ceratoides was crushed and stored at room temperature.

Experimental part. The moisture content and ash content of medicinal plant materials are determined in
accordance with the requirements of the State Pharmacopoeia of the Republic of Kazakhstan (GF RK 1) [6].
Elemental constituents were analyzed at the Center of Physical-Chemical Methods of Research and Analysis
of Al-Farabi Kazakh National University by using the method of multi-element atomic emission spectral
analysis of the ash from Krascheninnikovia ceratoides. To determine the mineral composition of ashes, a
Shimadzu 6200 series spectrometer was used.

2g of pre-dried raw material placed in a stabilized crucible and heated in an electric oven until black. The
heating continued in a muffle furnace at 500°C until gray ash was obtained. Krascheninnikovia ceratoides
(0.075g) ash was dissolved in 10 ml of concentrated nitric acid and the resulting solution was heated on a
hotplate until wet salt remained. The precipitate dissolved in 10-15ml of 1 N HNO,, transferred to a 25 ml
volumetric flask and made up to volume.

Method for the determination of amino acids. 1g of raw material was hydrolyzed in 5Sml of 6N hydrochloric
acid at 105°C for 24 hours, in ampoules sealed under a stream of argon. The resulting hydrolyzate is evaporated
three times to dryness on a rotary evaporator at a temperature of 40-50°C and a pressure of 1 atmosphere. The
resulting precipitate is dissolved in 5 ml of sulfosalicylic acid. After centrifugation for 5 minutes, the packed
liquid is passed through a column of ion exchange resin at a rate of 1 drop per second. After this, the resin is
washed with 1-2 ml of deionized water and 2 ml of 0.5 N acetic acid; then the resin is washed to neutral pH
with deionized water [7].

In order to elute amino acids from the column, 3 ml of NH,OH 6 N solution flowed through at a rate of 2
drops per second. The eluent was collected in a round bottom flask together with distilled water, which was
used to wash the chromatographic column to a neutral pH. Then, the contents in the flask were evaporated to
dryness on a rotary evaporator at a pressure of 1 atm and a temperature of 50-60°C [8].

After adding 1 drop of freshly prepared 1.5% SnCl, solution, 1 drop of 2,2- dimethoxypropane and 1-2 ml
of propanol saturated with hydrochloric acid, heated it to 110°C and kept it at this temperature. Holded for
20°C minutes, and then evaporated the contents of the flask on the rotary evaporator again.

In the next step, 1ml of freshly prepared acetalization reagent (1 volume of acetic anhydride, 2 volumes of
triethylamine, 5 volumes of acetone) was introduced into the flask and heated at 60°C for 1.5-2 minutes, and
then again eaporated to dryness on a rotary evaporator, and 2ml ethyl acetate and 1ml saturated NaCl solution
was added to the flask. Mixed the contents of the flask thoroughly and clearly form two layers of liquid, and
then used the upper layer (ethyl acetate) for gas chromatographic analysis, which is carried out on a gas-liquid
chromatograph [9].

The amino acids composition was determined by using gas chromatography coupled with mass spectrometry
(GC-MS). GC-MS analysis: the amino acid content of the aerial part of Krascheninnikovia ceratoides was
analyzed by gas chromatograph coupled to mass spectrometer using polar mixture of 0.31% carbowax 20m,
0.28% silar 5 CP and 0.06% lexan in chromosorb WAW-120-140 mesh., column (400 x 3mm). The column
temperature was programmed from 110°C (held for 20 min), at 6°C/min from 110°C to 180°C, at 32°C/min
from 185°C to 290°C. When it reached to 250°C, it should stay constant till fishing of exit of all amino acids.
The chromatogram was counted according to an external standard [10].

Results and discussion. The moisture content, total ash, extractives, qualitative and quantitative contents
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of biologically active constituents of Krascheninnikovia ceratoides were determined according to methods
reported in the State Pharmacopoeia of the Republic of Kazakhstan I edition techniques. The results are
presented in tables 1-2.

Table 1 — Qualitative indicators of the above-ground part of plant species Krascheninnikovia ceratoides,
FEurotia ewersmanniana and Eurasia ceratoides

Indicators of raw material quality,%
Plant name Humidity Ash Ash insoluble in 10% HCI Sulphated | Extractive
content ash substances
Krascheninnikoviaceratoides | 5.42 8.39 0.78 6.02 37.83
Eurotiaewersmanniana 6.25 9.99 0.95 4.67 24.80
Eurotiaceratoides 7.22 9.97 0.86 5.48 25.72

Comparing the results in tables 1-2, differences in the percentage of biologically active substances in
the plants Eurotia ewersmanniana, Eurotia ceratoides and Krascheninnikovia ceratoides were identified.
It is found that Krascheninnikovia ceratoides, which was studied this time, is high in extractives, including
relatively high levels of organic acids, saponins and carbohydrates. However, it was found that the content
of flavonoids, coumarins and alkaloids is lower than that of the plants Furotiaewersmanniana and Eurotia
ceratoides.

Table 2 — Main quantitative indicators of biologically active substances of the above-ground part of plant
species Krascheninnikovia ceratoides, Eurotia ewersmanniana and Eurasia ceratoides

Basic quantitative of biologically active substances ,%
Plant name FI?VO_ Or.gamc Coumarins | Alkaloids | Saponins Carbo- Arpmo
noids |acids hydrates acids
Krascheninnikoviaceratoides | 0.96 1.10 1.03 0.25 3.01 8.70 7.62
Eurotiaewersmanniana 1.89 1.71 1,78 0.30 3.86 1.77 1.70
Eurotiaceratoides 1.07 1.90 1.70 0.29 4,70 1.92 1.50

In addition to organic compounds, plant raw materials contain many minerals. The presence of minerals in
plants can vary depending on soil composition, moisture content, species composition of raw materials, and
other factors. Although plants contain very few micronutrients, each of them has important functions in the
body. There fore, their lack or too much of them leads to the fact that the plant is exposed to various diseases.

The mineral composition of the plant Krascheninnikovia ceratoides and their quantitative composition
were determined by atomic absorption spectrometer series Shimadzu 6200. The results are shown in table 3.

The mineral composition of a plantKrascheninnikovia ceratoides was studied for the first time, where 11
macro-microelements were found. The following elements were found in sufficient quantities: potassium
(1950.175 mg/g), calcium (638.525 mg/g), magnesium (268.3 mg/g). Potassium is involved in the process of
carrying out nerve impulses and transferring them to innervated organs, promotes better brain activity, and
is also necessary for the implementation of contractions of skeletal muscles.Calcium plays a very important
role in many intra- and extracellular processes, including the contractile function of the cardiac and skeletal
muscles, nerve conduction, regulation of enzyme activity, and the action of many hormones. Manganese is
a part of enzyme systems and is actively involved in redox processes. Zinc is a component of insulin that is
resistant to inflammatory processes in the lung tissue and genitals [11].

Table 3 — Composition ofmacro-micro elements in the ash of plantKrascheninnikovia ceratoides

Minerals Concentration in ash, mg/g
Calcium (Ca™) 638.525
Sodium (Na”) 30.180
Potassium (K*) 1950.175
Magnesium (Mg") 286.3
Nickel (Ni"") 0.192
Zinc (Zn™) 1.392
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Manganese (Mn™) 5.459
Copper (Cu*™) 0.395
Iron (Fe™) 7.535
Cobalt (Co™) 0.050
Palladium (Pb™) 0.297

In addition, the amount of 20 amino acids in the plant Krascheninnikovia ceratoides were determined, most
of which were glutamate (2411 mg /100g), aspartate (1280 mg /100g) and alanine (560 mg /100g). Glutamate
is one of the most abundant of the amino acids. In addition to its role in protein structure, it plays critical roles
in nutrition, metabolism and signaling. Post-translational carboxylation of glutamyl residues increases their
affinity for calcium and plays a major role in hemostasis [12]. Aspartic acid increases immunity, metabolism,
deactivates ammonia, participates in the formation of ribonucleic acids, promotes the removal of chemicals,
including drugs and restores working capacity. Studies conducted by scientists have proved the effectiveness
of taking asparticacid preparations for increasing testosterone levels. Aspartic acid is taken as an additive by
bodybuilding athletes to improve strength, increase libido and testosterone in the blood [13]. Alanine also
increases immunity and provides energy for the brain, central nervous system and muscle tissue. This amino
acid protects against the development of cancer of the pancreas and prostate gland [ 14]. The results are shown
by Figure 1.

3000

B Amount in aerial part, mg/100g
2500 2411

2000

1
500 1280

1000

560

200 302 275 90 294 310 380 347

176 168 178 67

Figure 1 — The amount of amino acids in the plant Krascheninnikovia ceratoides.

Conclusion. The qualitative composition and quantitative content of the main groups of biologically active
substances of the plant Krascheninnikovia ceratoides has been studied for the first time. It was found that
the studied species of Krascheninnikovia ceratoides plant contains the following main groups of biologically
active substances: flavonoids, organic, amino acids, alkaloids, saponins, coumarins, and carbohydrates.
For the first time, the amino acid composition of a plant of the genus Krascheninnikovia ceratoides was
investigated and for the first time a comparative analysis of the biologically active substances of the plant
Krascheninnikovia ceratoides with plants of the species Eurotia seratoides and Eurotia ewersmanniana was
carried out. A comparative analysis of three species of the genus Eurotia indicates that Eurotia ewersmanniana
is rich in flavonoids, and a large amount of saponins was found in the plant Eurotia seratoides. And in the
studied species, Krascheninnikovia ceratoides does not have a high content of flavonoids and coumarins,
alkaloids, but is rich in organic and amino acids, saponins and carbohydrates.
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KRASCHENINNIKOVIA CERATOIDES OCIMAIT'THIH BUOJIOTI'UAJIBIK BEJICEH /I
3ATTAPBIH 3EPTTEY

AnnoTtanus. KazakcTaHHBIH 6CIMAIK pecypcTapbiHa 0aii 00 Tybl 3epTTEYIIiIEp YIIiH jKaHa OMOJOTHSIIBIK
Oercen i 3aTTap/Ibl aHBIKTAy MEH OJIap/bIH HeTi3iHAe )KaHa KYH/IbI [Tpenapartap alnyFa KeHIHeH OJl allaibl.
CoHJpIKTaH 0TaHABIK (DapMaKOJIOTHSUTBIK 9cepi 0ap A9pUTiK 3aTTapAbIH TYpJIepiH KOOSHTIM, (hapMalieBTHKAIIBIK
OHJIpIC KAXKETTUIIMH KamMTaMachl3 €Ty MakKcaTblHIa, OyJl peTKi 3epTTey *KYMbIChIHA AJIMAaTbl OOJBICHI,
Kyiianbacel aybUIbIHBIH MaHbIHAH KuHanFaH Krascheninnikovia ceratoides (MyHi3 TepickeH) ©CIMAIriHIH
XKep ycTi Oeliiri 3epTTey HBICAHBI PETiHIE alblHBIN, anFail pet Krascheninnikovia ceratoides (Myiti3
TEPICKEeH) ©CIM/IITIHIH OMOJOTHSUIBIK OCJICeH I KELIeH ajy YIIiH, aJJIbIMCH OChl ©CIMJIIKTIH OHOJIOTUSIIBIK
Oericen i 3aTTap/IbIH CanalblK KYPaMbIH jKOHE CAH/BIK MOJIIICPIH aHBIKTAy KYMBICTAPhl )KACAJIBIHIBI.

3epTTey HOTHXKECIH/IE, Ta3/bl CYHBIKTBIKTBI XpOMAaTOTrpadusiHbl KOJAAHBII, )KUbIPMa aMUH KBIIIKBUIIAPHI
AHBIKTAABl. AMHH KbIIIKBUIJAPABIH HETi3r1 KypaMbl Tirytamar (2411 mr/100 1), acnaprar (1280 mr/100 r)
xoHe arnanuH (560 mr/100 1) KeIIIKbUIAAPbI 00161 TA0BLTIBI. COHBIMEH KaTap aTOMJIBIK SMUCCHS CIIEKTPAJIIIbI
Tajay oMici apKbUIbl OH Oip Makpo- KoHE MHUKpPOdJIeMeHTTep 3epTTenai. OHBIH ilIiHe HEeri3ri Kypambl —
K (1950.175 mxkr/r), Ca (638.525mkr/r), Mg (286.3mkr/mi). bynan Gacka Krascheninnikovia ceratoides
OCIMAITiHIH XUMUSUIBIK KYpamJiapbl KapacTeIpbulbin, Krascheninnikovia ceratoides eciMairiHiH KypaMbIHaH
oprarukaibiK Keiksuiaap (1.10%), puasonouarap (0.96%), kymapungep (1.03%), pnaBonounrap (0.96%),
aMHHKBIIKbIIAApH! (7.62%), kemipcynap (8.70%), canonunnep (3.01%), ankamnounrap (0.25%) CHSKTBI
OHMOJIOTUSIIBIK O€JICeH/II 3aTTapMeH Oipre eCIMIIKTIH bUIFAIABUIBIFBL (5.42%), kynniniri (8.39%) xoHe
9KCTpakTUBTiNIIr (37.8%) aHBIKTAIIIBI.

Tyiinai ce3nep: Krascheninnikovia ceratoides;, FEurotia ceratoides; FEurotia ewersmanniana;
OMONOTHAIBIK OeIceH 1 3aTTap; MUKpO-Makpo sneMeHTTep; [ X-MC; dnaBoHonaTap; aMUH KBIIKBUIAAP.
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HNCCIEJOBAHUE BUOJIOI'MYECKHA AKTUBHBIX BEIIIECTB PACTEHUS
KRASCHENINNIKOVIA CERATOIDES

AnHoOTanus. borarcTBo pacTUTENbHBIX pecypcoB KaszaxcraHa OTKpBIBaeT Mepesi HCCIEN0BATEISIMU
LIMPOKKE BO3MOKHOCTH JUISl BBISIBIICHUSI HOBBIX OMOJIOTMYECKH aKTHBHBIX BEIIECTB W IMONYYCHHUS! HOBBIX
LEHHBIX JIEKapCTB Ha X 0CHOBE. TakuM 00pa3oM, 4TOOBI pacIMPUTh ACCOPTUMEHT OTEUEeCTBEHHBIX IPENapaTroB
¢ (apMaKoJIOrHYECKUM JEHCTBUEM U YAOBIECTBOPUTH OTPEOHOCTH (hapMalleBTHUECKON MPOMBIIIIICHHOCTH,
B JIaHHOH CHCTEMAaTH4eCKOW HCCIIeNOBaTEeIbCKOM paboTe B KauecTBE MCCIIEN0BATEIbCKOTO 00beKTa Oblia
BbIOpaHa Haj3eMHasi 4acTh pacreHus Krascheninnikovia ceratoides (KpallleHUHHHKOBUS TEPECKEHOBAsI),
coOpannasi BOm3u cena KynanOacbl AJMaTWHCKOW 0ONacTW W BIEPBBIE ISl MOMYYCHUS! OMOJIOTHMYECKH
AKTUBHOTO KOMIUIeKca pactenusi Krascheninnikovia ceratoides (KpallleHUHHUKOBUS TEpPECKEHOBAs)
poBeJieHa paboTa Mo ONpEeeICHNI0 Ka9eCTBEHHOTO COCTaBa U KOJIMUYECTBEHHOTO COACPKAaHMSI OO0 HYECKH
AKTHBHBIX BELIECTB ATOTO PACTCHUSI.

B pesynbrareuccnenoBaHusi WACHTH(OUIMPOBAHO ABAALATH AMUHOKHCIOT METOJOM Ta30KHUAKOCTHOU
xpomarorpadur. OCHOBHBIM COCTABIISIOLIMM aMHUHOKHUCIIOT siBistoTcs rytamar (2411 mr/100 r), acnaprar
(1280 mr/100 1) n ananus (560 mr/100 ). Kpome Toro, oqMHHA AT MAKPO- K MUKPOJIEMEHTOB HCCIICAOBAHBI
METOJIOM aTOMHO-IMHUCCHOHHOIO CIIEKTPAILHOTO aHAIN3a, OCHOBHBIMH U3 KOTOPHIX sBistoTcs K (1950,175
Mmr/r), Ca (638,525 mr/r) u Mg (286,3 mr/mi). OnpeneneHo KOMMIeCTBEHHOE COJIEPKAHNE OCHOBHBIX TPYIIIT
OMOJIOTMYECKU aKTUBHBIX BellecTB Krascheninnikovia ceratoides, Takue kak opranudeckue kuciotsl (1.10
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%), ¢naBonounsr (0.96%), kymapunsl (1.03%), amunokucnotsl (7.62%), canonuns! (3.01%), yrineBombl
(8.70%), ankamounst (0.25%), npu Bnaxknoctu (5,42%), obmieit 30mb1 (8.39%) M 3KCTPaKTHUBHBIX BEIIECTB
(37.8%).

KmwoueBble ciaoBa: Krascheninnikovia ceratoides; Eurotia ceratoides; Eurotia ewersmanniana;
OMOJIOTMYECKH AaKTHUBHBIE BelIecTBa; Makpo- MukpoieMeHTs; ['X-MC anamuz; (raBOHOUBI;
AMHHOKHCIIOTHI.
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MEMORY OF SCIENTISTS

29.09.1932 r. -16.09.2021 r.
J.x.H., npoeccop Hurmerona Poza Lllykypraiuesna

HurmeroBa Poza IllykypramueBHa, kotopas 18 meT ObLia 3aBeAyromIel JrabopaTopueil CBEPXYMCTHIX
metamoB MOKD HAH PK, a 3atem — maBHBIM Hay9HBIM COTPYIHHUKOM 3TOH T1a00paTOpHH.

Hurmerosa P.I1I. pomunack 29 centaopst 1932 1. B 1955 r okonumnna xumudeckuit paxynsrer Kazaxckoro
TocynapcrBennoro Yuusepcutera um. C.M. Kupopa. B 1955-1958 r. yuunace B acnupantype MHcTuTyTa
xumuyeckux Hayk AH Ka3CCP mon pykoBoxnctBom akanemuka Kosznosckoro M.T. B 1958-1961 rr. -
cTapmuii 1abopaHT JabopaTopuy aHATMTHIECKON XuMHH. 1962-1966 TT. — MIaAmuil HAyIHBIH COTPYIHUK
nabopaTopuu amManbraMHoOW XUMUU MHCTHTyTa XUMHUYecKHX HayK. 1966-1969.rr. - crapmmii HaydHBIH
COTPY/AHUK J1a00paTOPUU CBEPXUYHUCTHIX METaJUIOB VHCTUTYyTa OpraHU4ecKoro Karaiusa 1 anekrpoxumun AH
Ka3CCP. B 1980 r. P.I1I. HurmeroBa Bo3mitaBmia 3Ty J1a00OpaTOpHUIO U MOCBATHIIA €€ paboTe U Pa3BUTHIO BCIO
KH3Hb, KAK KPYIHBIH CIIEUAIUCT B 00JIACTH (PU3UKO-XMMHUH U TEPMOANHAMMKH amMajibraMHbIx cuctem. P11
HurmeroBa npuHrMaa ydyacTye B IPOBEACHUH BHEIPEHUYECKUX PadOT Ha CBUHLIOBOM 3aBozae UM. Kannnuna,
. UuMkeHT. JluccepTannio Ha COUCKaHME CTENEHU JIOKTOpa XMMHUYECKHX HayK «TepMoguHamMuueckue u
(U3UKO-XMMHUYECKHIE HCCIEIOBAaHNS )KUAKUX CIUIABOB PTYTH ¢ MeTaiuiamu [I-V moarpynn nepuonuueckoi
cuctemsl 3nemenToB» P. III. Hurmerona 3anmutiiia B 1984 r. Ha yueHom cosere MOKD, . Anma-Ara. P.II.
HurmeTtoBoii BriepBble IPOBEAECHO CUCTEMATUYECKOE N3YUEHUE TEPMOIUHAMUYECKUX U (PU3NKO-XUMHUYECKHX
CBOMCTB JIBOWHBIX M TPOHHBIX (22 cHCTEMBI) aMaJIbTaMHBIX CUCTEM C UCIIOIb30BaHUEM OOJIBIIOTO KOJUYECTBA
(U3UKO-XMMHUYECKUX METOJOB HcCcienoBaHus. V3ydeHbl TepMOOMHAMHYECKUE CBOMCTBA pa30aBICHHBIX
KUJKUAX aMalibraM KaJMMs, WHOUSl, CBUHIIA, OJIOBA, BUCMYTAa, LMHKAa Ipu Temmeparypax 25-200°C.
YcraHoBIEHA 3aBHCUMOCTh TEPMOJMHAMHUYECKUX M (PU3MKO-XMMHUYECKHUX CBOWMCTB JKUAKHMX aMallbl'aM OT
MOJIOKEHHUS METAJIOB B IEPHOAMYECKON CHUCTEME 3JIEMEHTOB, YTO MO3BOJMJIO NMPOrHO3MPOBATh CBOICTBA
elle HEeM3yYeHHbIX cHUcTeM. Ha OCHOBaHMH MNOJIyYEHHBIX TEPMOAMHAMHMYECKHX IaHHBIX amajiblaMHBIX
CHCTEM YCTaHOBJICHBI KPUTEPHHU MOBEJCHNUS MHOTOKOMIIOHEHTHBIX aMajblaM B JJIOMUHECLEHTHBIX JIaMIlax.
B 1992 1. P1I. HurmeroBa momyumia 3Banue npodeccopa. P.II. Hurmerooit omybmmukoBano oxono 200
Hay4yHBIX CTaTei U MOATOTOBJIECHO COBMECTHO C I.T.H. Kozunbim JI.®. 7 kanauaaroB xumuueckux Hayk. P.III.
HurmeroBa paborana ydeHbIM cekpeTapeM aucceprarmonHoro copera MOKD. Komnern coxpanunm o Heit
aMsITh, KaK O MPUHLIUIINAIBHOM YYCHOM U OT3bIBUNBOM UEIIOBEKE.

CoTpyasHMKH U KOJLJIeTH.
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