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NAS RK is pleased to announce that News of NAS RK. Series of chemistry and technologies
scientific journal has been accepted for indexing in the Emerging Sources Citation Index, a new
edition of Web of Science. Content in this index is under consideration by Clarivate Analytics to be
accepted in the Science Citation Index Expanded, the Social Sciences Citation Index, and the Arts
& Humanities Citation Index. The quality and depth of content Web of Science offers to researchers,
authors, publishers, and institutions sets it apart from other research databases. The inclusion of
News of NAS RK. Series of chemistry and technologies in the Emerging Sources Citation Index
demonstrates our dedication to providing the most relevant and influential content of chemical
sciences to our community.

KasakcmaH Pecriybniukacbl ¥nmmbiK fbiribiM akademusicbl «KP YFA Xabapnapbi. Xumusi XoHe
MeXHOI02Usi cepusiChbl» FblbIMU XypHarnbiHbIH Web of Science-miH )aHanaHraH Hyckacbl Emerging
Sources Citation Index-me uHOekcmeryee KabbindaHraHbiH xabapnaliObl. byn uHOekcmery
bapbiceiHOa Clarivate Analytics komnaHusicbl XXypHanObl oOaH opi the Science Citation Index
Expanded, the Social Sciences Citation Index xoHe the Arts & Humanities Citation Index-ke
Kabbinday moacerneciH Kapacmbipyda. Webof Science sepmmeywinep, asmopnap, 6acrnawbinap
MeH Mekemerniepae KOHmeHm mepeHOiei MeH canacbiH ycbiHaodbl. KP ¥FA Xabapnapbl. Xumusi
JXKoHe mexHoroausi cepusicbl Emerging Sources Citation Index-ke eHyi 6i30iH KoramOacmabiK yWiH
€eH e3eKkmi xoHe 6edendi XuMusrnbiK fblibiMOap 6olbiHWa KOHmMeHmke adandbirbiMbi30bl 6inndipedi.

HAH PK coobwaem, ymo Hay4HbIl xypHan «M3eecmust HAH PK. Cepusi xumuu u mexHosoauui»
6b11 IpuHsIM 0151 uHOeKcuposaHusi 8 Emerging Sources Citation Index, o6HosneHHou eepcuu Web of
Science CodepxaHue 8 amom UHOEeKCUpoB8aHUU Haxo0umcsi 8 cmaduu paccMOMmpPeHUsi KoMraHueu
Clarivate Analytics dns danbHeliwezo npuHamus xypHana 8 the Science Citation Index Expanded,
the Socia1l Sciences Citation Index u the Arts & Humanities Citation Index. Web of Science
rnpednazaem kKadyecmeo 8 enlybuHy KoHmeHma Ornsi uccriedoeameriel, asmopos, uddamernel u
yypexoeHul. BkrroyeHue Usgecmusi HAH PK e Emerging Sources Citation Index demoHcmpupyem
Hawy rnpuesepXeHHOCMb K Hauboriee akmyaribHOMY U 61usimesibHOMY KOHmMeHmMy Mo XUMUu4ecKum
Haykam Os1 Haue2o coobuwecmea.
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AMINO ACID AND FATTY ACID CONTENTS OF THE PLANT KRASCHENINNIKOVIA
CERATOIDES

Abstract. The Republic of Kazakhstan is one of the richest countries in the world in terms of biodiversity,
with more than 6000 species of plants, of which 667 are endemic and five hundred species are registered as
medicinal plants. Based on quantitative data, the study of the rich flora of Kazakhstan and the identification
of new types of plant raw materials, the expansion of the raw material base and the development of safe
and effective modern phytopreparations. Therefore, the object of this study was the plant Krascheninnikovia
ceratoides. Krascheninnikovia ceratoides - plant that grows in steppe and desert sandy soils. Growing places
are found in Mongolia, Kazakhstan, Kyrgyzstan, Russia and the eastern United States. The phytochemical
composition of the plant Krascheninnikovia ceratoides has not been studied in Kazakhstan. 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 earial 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 chratography. The
main aminoacids were glutamate (2411 mg/100g), aspartate (1280 mg/100g), and alanine (560 mg/100g). Also,
Twelve fatty acids were found to be present in the aerial part of Krascheninnikovia ceratoides. It was established
that palmitic (179.21 mg/100g), behenic (101.81 mg/100g), stearic (81.21 mg/100g), and arachidonic (69.46
mg/100g) acids dominate quantitatively.

Key words: Krascheninnikovia ceratoides; bioactive components; GC-MS analysis; fatty acid; amino
acids.

Introduction. Kazakhstan, being one of the largest countries in the world, the flora of Kazakhstan is
characterized by a variety of medicinal plant materials, many types of which can be used on an industrial
scale. The use of medicinal plants for the treatment of various diseases plays a significant role in modern
medicine, due to the low frequency of side effects. Plants were used not only for food but also as a source of
biologically active substances. With the increase of living standards people come to realize the importance of
medical plants. Kazakhstan has been paying much attention to the development and introduction of new highly
effective medicines into medical practice. Particularly, medicinal products of plant origin are of interest, since
the effectiveness of medicinal products of plant origin from synthetic medicine is well known.

Krascheninnikovia ceratoides is a steppe and semi-desert plant [1]. Found in Mongolia, Kazakhstan,
Kyrgyzstan, Russia and the east United States. The chemical composition of amino acids and fatty acids of
the plant Krascheninnikovia ceratoides grown in Kazakhstan has not been studied. Recently, amino acids
were demonstrated to be useful against diseases such as diabetes, osteoporosis, cardiac diseases, metabolic
disturbances, and erectile dysfunction; to have rejuvenating effects; to be useful for menopause conditions; etc
[2,3].

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 Eurotia genus.A.

This time the aerial part Krascheninnikovia ceratoidesplant was taken from in August 2020 near the village
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of Kulanbasy, Almaty region, Kazakhstan. Krascheninnikovia ceratoides plant was crushed after thorough
drying in the shade and sent to determine the content of amino acids and fatty acids.

Materials and methods. Herein, the aerial part of Krascheninnikovia ceratoides that collected before
flowering was first investigated. The qualitative compositions and quantitative contents of amino and fatty
acids from the aerial parts of the dry biomasses was determined using GC-MS.

The conditions for determining the quantitative contents of amino acids were 1g of raw material was
hydrolyzed in Sml 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 [4].

In order to elute amino acids from the column, 3 ml of NH,OH 6 N solution flowed through at a rate of 3
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 [5].

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 evaporated 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 [6].

GC-MS analysis: the amino acid content of the earial part of Krascheninnikovia ceratoides was analyzed
by gas chromatograph coupled to mass spectrometer alication 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 [7].

Fatty acids (FAs) were determined by GC. For this, a sample (1 g) was extracted with 20 times the volume
of CHCL,-MeOH (2:1) for 5 min. The contents were filtered through filter paper to produce a pure extract that
was evaporated to dryness in a round-bottomed flask in a rotary evaporator at bath temperature 30—40°C. Then,
MeOH (10 mL) and acetyl chloride (2-3 drops) were added to the flask and methylated at 60—70°C for 30
min. Then, the MeOH was evaporated in a rotary evaporator. The FA methyl esters were extracted by hexane
(5 mL) and sprayed into a Carlo Erba 4200 GC (Italy-USA). The chromatography conditions were injector
temperature188°C, detector 230°C, thermostat 188°C. The analysis time was 1 h. The column was packed with
poly (ethylene glycol) adipate (20%) on cellite-545 [8, 9].

Results and discussion. Table 1 show the results of the study of the quantitative composition of individual
amina acids in the earial part of the plant Krascheninnikovia ceratoides are presented. Table 1 presents the
results.

Table 1. Quantitative Contents of Individual Amino Acids in Aerial Part of Krascheninnikovia ceratoides.

Amino acid Mg/100g Amino acid Mg/100g
Trp 67 Ser 276
Lys 317 Met 33
Arg 380 Pro 390
Ort 1 Thr 168
His 178 Glu* 2411
Tyr 310 Val 176
Phe 294 Ile 275

Opro 1 Leu 302
Cys 19 Gly 185
Asp* 1280 Ala* 560
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The data in Table 1 led to the conclusion that alanine, glutamic acid, and aspartic acid dominated
quantitatively the amino acids in the aerial partvof Krascheninnikovia ceratoides.

In the composition of amino acids mainly were glutamate (2411 mg/100g), aspartate (1280 mg/100g) and
alanine (560 mg/100g). Glutamate is replaceableamino acid, which plays the role of a neurotransmitter with high
metabolic activity in the brain, stimulates redoxprocesses in the brain, the exchange of proteins. Normalizes the
metabolism, changing the functionaal state of the nervous and endocrine systems [10]. Aspartic acid increases
immunity, metabolism, deactivates ammonia, participates in the formation of ribonucleic acids, promotes the
removal of chemicals, including drugs, restores working capacity. Studies conducted by scientists have proved
the effectiveness of taking asparaginic acid preparations for increasing testosteronelevels. Aspartic acid is
taken as an additive by bodybuilding athletes to improve strength, increase libido and testosterone in the
blood [11]. Alanine plays a significant role in metabolic prosses, as well as to regulate the level of sugar in the
bloodstream. This amino acid protects against the development of cancer of the pancreas and prostate gland,
it is an important part of sports nutrition, increases physical endurance and allows to build muscle mass [12].

Figure 1 and Table 2 show the results of the determination of fatty acids and the results of quantitative
analysis of fatty acids using gas chromatography Krascheninnikovia ceratoides. Figure 1 presents the results.

Figure 1. Results of determination of fatty acids using gas chromatography Krascheninnikovia ceratoides.
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1%
a
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C 16:0 ManbmTHoBas
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C 24:0 JlurHougpwHosas

Table 2. Results of quantitative analysis of fatty acids in the aerial part of K. ceratoides.

Fatty acid Mg/100g Fatty acid Mg/100g
C,H,0, 179.21 C,H,,0, 15.17
C,H,0, 101.81 C,H,0, 10.66
C,H,0, 81.21 C,H,0, 6.26
C,,H,,0, 69.46 C,H,,0, 4.74
C,H,,0, 26.70 C,H,0, 0.45
C.H.O, 16.32 C.H,O, 3.99

Twelve fatty acids were found to be present in the aerial part of Krascheninnikovia ceratoides. It was
established that palmitic, behenic, stearic and arachidonic acids dominate quantitatively. palmitic acid, a
saturated fatty acid, is the principal constituent of refined palm oil. Arachidonic Acid is a natural fatty acid that
plays an essential role in physiological homeostases, such as repair and growth of cells.

Conclusion. The amino- and fatty-acid compositions of theaerial part of Krascheninnikovia ceratoides that
was collected in 2020 near the village of Kulanbasy, Almaty region was studied using GC. 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). Also, Twelve fatty acids were found to be
present in the aerial part of Krascheninnikovia ceratoides. It was established thatpalmitic (179.21 mg/100g),
behenic (101.81 mg/100g), stearic (81.21 mg/100g), and arachidonic (69.46 mg/100g) acids dominate
quantitatively. The bioactive compounds contained in the aerial part of Krascheninnikovia ceratoidescould be
used in medical practice and for daily humanintake of amino and fatty acids.
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KRASCHENINNIKOVIA CERATOIDESOCIMAITTHIH AMUH KOHE MAW
KBIIKBLTIAPBIHBIH KYPAMBI

Annorauus. Kazakcran PecmyOnmkachl omeMeri OMOAyIaHTYPIIUIITT JKaFblHAH €H Oail emmepmid Oipi
Ooineir, 6000-HaH acTam eciMAIKTEp Typi eceai, omapiaslH 667-Ci SHAEMHUKAIBIK, O0ec Xy3 TYpl IOopilik
eciMmikTep petinae TipkenareH. Canapl MaiMeTTepre Kapail oteipein KazakcranHbIH Oaii (piopackiH 3epTTty
MEH OCIMIIK IIMKI3aThIHBIH JKaHA TYPJCPiH aHBIKTAy, IMKi3aT 0a3achlH KCHEUTY JKOHE Kayirci3ie THiMII
3aMaHayu QurTonpenapartapsl xacay 0onbin Tadbutaabl. COHABIKTaH Oy peTKi 3epTTey 0OMeKTici peTiHe
Krascheninnikovia ceratoidesecimairia anasik. Krascheninnikovia ceratoides — gana skoHe IIOJIEHTTI KYMIBI
KepIiepie 6ceTiH eciMIik. OceTiH xepiepi, Morronusiia, Kasakcranmaa, Keipreizcranna, Peceiine sxone AKLL-
THIH IIBIFBICHIH A Ke3neceni. Kazakcranma Krascheninnikovia ceratoides eciMIiriHiH (GUTOXUMUSITBIK KYpaMbl
3eprrenmered. COHIBIKTaH OTaH/ABIK (apMaKoJOTHSIBIK dcepi Oap JSPUIIK 3aTTaplblH TYpiepiH KeOeHTir,
(hapMaleBTHKAIIBIK OHJIpiC KKETTUIINH KaMTamachl3 €Ty MakKcaTblH/Aa, Oyl peTKi 3epTTey >KYMBIChIHA
Ammatsl 00mbIckI, Kymanbacse! aysUTIHBIH MaHbIHAH )XuHATFaH Krascheninnikovia ceratoides (Myiii3 TepickeH)
eCIMAIriHIH )Kep YCTi 06JIiri 3epTTey HhICaHbI PEeTiHe albIHbII, anFam peT Krascheninnikovia ceratoides (Myi#ii3
TEPiCKEeH) OCIMAIriHIH OWONOTHSIIBIK OEJICeH I KelleH aily YIIiH, alibIMEH OChI ©CIMIIKTIH OWONOTHSIIBIK
Oesicen i 3aTTap/IbIH canajiblK KYPaMbIH )KOHE CaH IBIK MOJIIIEPIH aHBIKTaYy KYMBICTAPHI JKacalbIHIbL. 3epTTey
HOTHXKECIHJE, T'a3[bl CYHBIKTHIKTBI XpOMaTOrpadusiHbl KOJAAHBII, JKUbIPMa aMUH KBIIIKbUIIAPB! aHBIKTAJIBI.
AMWH KbIIIKBUIAPIBIH HeTi3r1 Kypambl irytamar (2411mr/100 r), acnaprar (1280mr/100 r) sxoHe ananuH (560
Mmr/100 r) KpikbLIIaps! 00JbII TaObU1ABL. COHBIMEH KaTap 3eprTey O0apbibinaa Krascheninnikovia ceratoides-
OCIMIITIHIHKEp YCTi O6JTiHAe OH eKi Mail KBIITKBUIIAPEI 0ap eKeHi aHbIKTaIabl. CaHablk skarbrHaH (179,21
mr/100r), (101,81 mr/100r), (81,21 mr/100r), (69,46 mr/100r) KbILIKBUIAAPE! OACHIM €KEHI aHBIKTAJI/IBI.

Tyi#iingai ce3nep: Krascheninnikovia ceratoides; Ouonorusisik 6encenmi 3attap; I X-MC; Maii KbIIIKBUIIBID;
aAMHH KBIIIKBLIAP.
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AMHWHO- ¥ )KUPHOKHUCJIOTHBIIA COCTAB PACTEHUSI KRASCHENINNIKOVIA
CERATOIDES

AnHoranus. PecnyOmmka Kaszaxctan — omHa W3 caMbIx OorarelXx CTpaH MHpa C TOYKH 3pEHUS
OounopaszHooOpasus, 3lech HacuuThiBaeTcst Oosee 6000 BUAOB pacTeHHid, W3 KOTOPBIX 667 SBISIOTCS
SHJIEMUYHBIMH, a TIATBCOT BHIOB 3apETUCTPUPOBAHBI KakK JIEKapCTBEHHBIE pacTeHus. Ha ocHoBe
KOJIMYECTBEHHBIX TAaHHBIX U3y4eHue Ooratoit (uiopsl Ka3axcTaHa v BBISBICHHE HOBBIX BHIOB PACTUTEIBLHOTO
CBIPBS, pacIIMpEHHE ChIPheBOH 0a3pl M paspaborka Oe3omacHbIX W AI(P(EKTUBHBIX COBPEMEHHBIX
¢duTonpenapaToB SBISETCS MEPBOCTEIIEHHOM 3a1adeii. [IoaToMy 00beKTOM HCCIeI0BaHuUS SIBUIOCH PACTCHUE
Krascheninnikovia ceratoides. Krascheninnikovia ceratoides — pacrenue, mpouspacraroiiee Ha CTEIHBIX U
IYCTBIHHBIX TIECYaHBIX TI0YBAX. YCIIOBHUS BBIpalMBaHus HaxoxsTcsi B Monronnu, Kazaxcrane, Keipreiscrane,
Poccun u Boctounoit yactu CIIA. durtoxmmuueckuit cocraB pactenuss Krascheninnikovia ceratoides B
Kazaxcrane He u3ydaics. Takum o0pa3oM, 4ToOBl paCUIMPUTh ACCOPTHMEHT OTEUECTBEHHBIX MPENaparoB C
(apMaKoIOTHIECKUM JEWCTBHEM M YHOBIETBOPHTH IMOTPEOHOCTH (hapMareBTHYECKOH MPOMBIIUICHHOCTH
B JIAaHHOH CHCTEMaTHYECKOM HCCIIeOBaTeNbCKOH padoTe B KaueCTBE HMCCIEAOBATEILCKOTO OOBEKTa Oblia
BBIOpaHa Haj3eMHas dacTh pacteHms Krascheninnikovia ceratoides (KparmeHnHHUKOBHS TepecKeHOBas),
coOpannast BOim3u cena KynanOGackl AJMarnHCKOW OONAcTH W BIEPBBIC JUIS TONYyYSHHS OWOJIOTMYECKH
aKTUBHOTO KoMIutekca pactenus: Krascheninnikovia ceratoides (KpaieHUHHHKOBUS TepECKEHOBAs ) IPOBEICHA
pabora 1o onpeIeIeHUI0 Ka9eCTBEHHOTO COCTaBa U KOJMUECTBEHHOTO COJIEPKaHUsI OMOIOTHYECKH aKTHBHBIX
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BEIICCTB ATOTr0 pacTeHus. B pe3ynbrare ucciaeoBaHus UACHTUPUITMPOBAHO JIBAAIIATH AMUHOKHCIIOT METOJIOM
ra3oKUAKOCTHOM xpomarorpadur. OCHOBHBIMH COCTABISIOIIMMH aMUHOKHCIIOTAMH SIBIISTIOTCS  [JTyTamar
(2411 mr/100 r), acnaprar (1280 mr/100 r) u ananun (560 mr/100 r). Kpome Toro, nccienoBanue mokasano,
YTO MOBEpXHOCTH pacTeHus: Krascheninnikovia ceratoides comep>kuT ABeHaaTh )KUPHBIX KUCIOT. OCHOBHBIM
COCTaBIISIIONIMM JKHPHBIX KUCHOT siBisttorest (179,21 mr/100r), (101,81 mr/100r), (81,21 mr/100r), (69,46
mr/100r).

KiaroueBbie cioBa: Krascheninnikovia ceratoides; Ouosornuecku aktuBHbIe BenlecTBa; [ X-MC ananmus;
YKUPHBIC KUCIIOThI; aMUHOKHCIIOTHI.
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90-s1eTue akanemnka HanuonaabHou
akajgemun Hayk Pecnyosmku Ka3zaxcran

E.A.BEKTYPOBA

Hcnonnunoce 90 jeT co aHA poxIAeHUS U 65 JIET Hay4YHO-
MEearorHuecKoil 1 OOLIECTBEHHON AEATENIFHOCTH HW3BECTHOTO
YYEHOTO0 B 00J1aCTH (PU3HUYECKON XMMUHU BEICOKOMOJICKYIISIPHBIX
coenunenuit, akagemuka HAH PK, naypeara ['ocynapcTBeHHON
npemun Kaszaxcrana, 3acimyKeHHOro JesATesss HaykKH U
TexHukn Pecny6onukn Kasaxcran, 7okTopa XMMHYECKHUX HayK,
npodeccopa Ecena AbukeHoBrn4a bekTyposa.

E.A. Bexrypos ponuics 14 nexadps 1931 rona B . Tamkenre.

B 1949 romy oH mocTynuia Ha XUMHYECKHH (aKynbTeT
Kazaxckoro rocyqapcTBEHHOrO YHUBEPCHUTETa, TIAE 3areM
oOyuascs B acnupantype. B 1958 1. 3ammutun kanauaaTckyo, a
B 1972 . — MOKTOPCKYIO AiccepTanuu, B 1976 1. eMy IpHCBOCHO
yueHoe 3Banue npodeccopa. C 1958 1. mo 2009 r. on padoran
B Uncturyre xummnueckux Hayk AH KazCCP, rae mpomen myTe OT MJIAJIIEr0 HAy4HOTO COTPYAHHKA J0
3aBeaytomero jaboparopueir. C 2010 mo 2021 romer E.A. bekrypoB paboran mpodeccopom Kazaxckoro
HarmonansHoro negarornveckoro yauBepcutera. B 1983 1. E.A. bekTypoB n30paH B WIEHBI-KOPPECTIOH/ICHTHI,

a B 2003 . — B akanemuku HannonanbHoM Akagemun Hayk Pecryonuku Kazaxcras.

OcHoBHOe HayuHoe HampasieHue E.A. bekTypoBa cBsi3aHO ¢ (yHIaMEHTaJIbHbIMU HCCIIECIOBAaHUAMU B
obnactu hU3NUYEeCcKOl XMMUH HOIMMEPOB: BOAOPACTBOPUMBIC OIUMEPHI, TOTUIICKTPOIUTHI, ITOTHaM(OTUTEI,
KOMIUJIEKCHI ~ TTOJIMMEPOB, TOJMMEpHBIE KaTajJu3aropbl, HOHOMPOBOAIINE KOMIUIEKCH, THAPOTENH,
HAHOYACTULbl METAJUIOB, cTa0win3upoBaHHble nonuMmepamu. Ilo pesynabraram ucciaenoBaHMH B M3IAHHUAX
Kazaxcrana, OnrxHero u gajabHero 3apyoexbst omyonukosaHo 6osiee 800 padort, cpenn Hux 18 nzo0pereHui,
8 0030pHBIX cTareii B )xypHanax CIIA, CCCP, Duuukionenun nonumepHbix Matepuanos (CILIA). M3nano 32
MoHorpaduu, 6 u3 Hux B OPT, SAnonun, [Tonsmre, Poccnn n 4 yae6ubIx mocoowus. [{ukim padot E.A. Bektyposa
¢ coTpyaHuKamu «BogopacTBoprMBbIe MOJMMEpPHI U MX KOMIUIEKCH B 1987 1. Ob11 ynoctoen l'ocynapcTBeHHOM
npemun Kazaxckoit CCP.

WccnenoBanus E.A. bekTypoBa MONydmyid IUPOKOE TPHU3HAHWE B HAIIEH cTpaHe W 3a PyOekoM.
[TyOGnukanuu peryaspHO HIUTHPYIOTCS B MOHOTpagHsIX U CTAaThsIX YUCHBIX OJMKHETO U JajIbHEro 3apyOesKbsl.
MUHHCTEPCTBOM HAayKH U TexHUuYeckod monutuku Poccum E.A. BekTypoB Obin BKIIIOUEH B 0a3y JaHHBIX
«JIupepsr nHayku CCCP» B uncne 6-Tu HanOoIee MUTHPYEMbIX Ka3aXCTaHCKHUX YUYeHbIX 3a meproxa 1986-1991
rr. Ha monorpaduu E.A. bextypoBa ony0nukoBaHo 47 peueH3uil U3BeCTHBIX y4yeHbIX B xypHanax CCCP,
CLIA, ©PT, Yexun, Pympinun. Pesynerare! uccnenoBanuii E.A. bekTypoBa BKJIIOYEHBI B Psiji 0T€YECTBEHHBIX
1 3apyOexHBIX MOHOTpaduii, CIPaBOYHMKOB M YYEOHBIX MMOCOOWH, a TakKe CTUMYIHPOBAIU pPabOTHl B
HEKOTOPBIX J1a0OpaTopHsixX B HAIICH CTpaHe U 3a PyOe:KOM.

E.A. BexkTypoBbIM BHECEH KpPYIHBIH BKIaJ B pPa3BUTHEC (PU3MYECKOW XHMHHU IOJIUMEPOB, CO37aHa
IIMPOKO W3BECTHAs B MHpe HayyHas IIkoja. bonbmoe BHMMaHume E.A. BekTypoB ymenseT NMOAroTOBKe
BBICOKOKBAIM(UIIMPOBAHHBIX KaapoB. [loa ero pyKoBOICTBOM 3aIlUINEHO 35 KaHIUAATCKUX U 9 JOKTOPCKHUX
JICCepTalMii, B TEUEHUE PsAJIa JIET IPOYUTaHbl Kypchl Jekunii B KazaxckoMm 1 BunbHIOCCKOM yHUBEpPCUTETAX,
KazaxckoM XMMUKO-TeXHOJOrHYecKoM HHCTHTyTe. E.A. BekrypoB — ObUI wWiEHOM CHEeLHalIn3HpOBaHHBIX
CoBeTOB MO 3amMTe JOKTOPCKUX JAHUCCEpTallui, WIEHOM Hay4yHO-KOHCYJIBTaTMBHOTO COBETa KypHala
«X¥UMHS ¥ TeXHOJOTHS BOABD (YKpanHa) U MEXAYHApOIHOTO MCCIEI0BATEIbCKOTO COBETa AMEPHUKAHCKOTO
ounorpadpuueckoro Mucruryra (CILIA).

E.A. BekTypoB HEOAHOKPAaTHO MPEACTABISUI Ka3aXxCTAHCKYIO HAayKy 3a pyOeKOM, BbIe3Kas JJISl ydacTusi
B KaueCTBE JOKJIAJAUUKa WIM YIEHAa OPTKOMHUTETa B MEKIYHApOAHBIX KOH(GEPEHUUSAX U CUMIIO3UyMax, AJIs
YTeHUS JICKIIMA W TIPOBEICHUS COBMECTHBIX pabOT B BeAyIIMX HaydHBIX meHTpax Snonmn, OPI, Yexwun,
Typuuu, Upana, l'onnanguu, [serinapun, Uranuu, Kanasr.
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E.A. BekrypoB — 3acimyXeHHBIH Jedrenb Haykd U TexHuku PecnyOmukum Kaszaxcran (1993), maypear
TocymapctBennoit nmpemun Kazaxcrana (1987), maypear MexnyHaponHoro ¢ectuBans Xopesmu (Hpan) n
3onoroit menamun FOHECKO um. Humnseca bopa (1997) 3a Bkitag B pyHIaMEHTAIBHYO HAYKY, Jaypear MpeMUun
K.H. Carnaesa (20), naypesar ['ocynapcTBeHHOH CTHIIEHINH yUSHBIX, BHECIINX BBIAAIOLIMICS BKIIA/ B Pa3BUTHE
Hayku u TexHuku (2000), mouetHsid podeccop IlaBmomapckoro u CeMHUITaTaTHHCKOTO TOCYIapCTBEHHBIX
YHHUBEPCUTETOB, JaypeaTr OOLIeHAMOHAIbHONW He3aBucuMon npemun «Tapman» B HoMmuHaumu «Hayka»
(2003). 1o naHHBIM HE3aBHCHMOTO areHTCTBa akkpeautauuu U pedtunra E.A. bexrypos Bomén B Tom-30
JTydImux mpemnonasareneit Byzos (2017 1).

E.A. BektypoB HarpaxxieH MenaiasiMu «3a 1o0necTHbI Tpym», «Berepan Tpyna», «10 ner Koncturynun
Pecniyonuku Kazaxcrany, «65, 70 u 75 net I1oGens B Bennkoli 0Te4eCTBEHHOM BOWHE, a TAKXKE IPaMOTaMU
[Ipesunnyma AH KazCCP.

Cepaeuno no3apasisieM Ecena AbukeHoBHYa ¢ r001IeeM, )KenaeM eMy KPEIKoTo 310pOBbsl U AaTbHEHIINX
YCIIEXO0B.
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