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KAMBIPBIMABIABIK, KOPbI

HALYK

CHARITY FOUNDATION

b «XAJBbIK)»

B 2016 rogy mist pa3BUTHS U YAYYIICHUS Ka9eCTBA )KU3HHU Ka3aXCTAHIIEB OBLT
CO3J1aH YacTHBIN briarorBopuTenbHbIH HOHT « XaTbIK». 3aTOIBI CBOCH eI TETHPHOCTH
Ha pealln3aluio OJaroTBOPUTEIIBHBIX IPOCKTOB B 001ACTSIX 00pa30BaHus U HAYKH,
COLIMANIbHOM 3allMThI, KYJBTYPBI, 3APaBOOXpaHEHUs] U cnopra, POoHA BBLACTHI
Oonee 45 MUITHAP/IOB TEHTE.

Ocoboe BHuUManue brnarorBopurenbueli  GoHn  «Xadblk»  yaenseT
00pazoBaTeNbHBIM IPOrpaMMaM, CUUTas 3TO HANpaBlICHHE OJHUM U3 KIIFOUEBBIX
B cBoell aesrenbHOCTH. OKa3biBasi MOAJEPIKKY OTEUYECTBEHHOMY OOpa30BaHMIO,
@DoH1 BHOCUT CBOW MOCWJIBHBINA BKJIaJ B Pa3BUTHE KAuCCTBEHHOI'O 00pa30BaHUs
B Kazaxcrane. Tem caMbiM crmocoOCTBYSl pOCTy 4YHcia JIIOAEH, CIIOCOOHBIX
MEHSTh KU3Hb B CTpaHe K JydleMy — NpodecCHOHAIOB B pa3IMuHBIX cdepax,
MOTCHLIUANBHBIX JIMACPOB U «BEIUKUX YMOB». ONHOW M3 3HAYMMBIX WHULIMATUB
¢donaa «Xansik» B 00pa3oBarenbHol cdepe cran npoekT Ozgeris powered by Halyk
Fund — nepBsrii B cTpane 6nzHec-nHKyOaTop utst ydamuxcs 9-11 kmaccoB, KOTOPBIT
MIOMOTaeT Pa3BUBaTh HEOOXOANMBIC B COBPEMEHHOM MHpE NMpeIIpUHIMATEIbCKHIE
HaBbIKU. Tak, Ha cozelicTBHE MaJloMy OM3HECY HIKOJILHUKOB OBIIO BBIZIEJICHO Oosiee
200 rpanrtoB. [y noanep:KKW TaJaHTIMBBIX U MOTHBUPOBAaHHBIX JeTed DoHn
HEOHOKPATHO BBIACIISUI TPAaHTHI Ha 00yueHue B MextyHapoIHoH mkoie « Mupacy»
u B Astana IT University, a Take MOMOT' Ka3aXCTaHCKHM HIKOJIbHUKAaM NPHUHATH
ydactue B mpectmxkHoM kKoHkypce «USTEM Robotics» B CIIA. Aropckue
paboTsI B pamkax npoekTa « Tamimrepy», koropomy DoHJ 0Ka3ail NOAICPKKY, JICIIIN
B OCHOBY y4yeOHOW MpOrpaMMbl, Y4EOHHKOB M Y4E€OHO-METOIMYECKHUX KHHI IO
npeaMeTy «OCHOBBI IpeIIPUHIMATEIbCTBA U On3HEecay, npenogasaemoro B 10-11
KJIaccax Ka3axCTaHCKMX LIKOJ M KOJIICIKEH.

[ToMuMO moOMOIIM MIKOJIBHUKAM, YYallUMCsl KOJUIe/Ked u cryneHTamM DoHp
CUUTAET BAXHBIM BHECTH CBOH BKJIaJ B MOBBINICHUE KBAJIM(HUKALNU MEaroros,
COBEPLICHCTBOBAHHE MX 3HAHWH M HABBIKOB, MOCKOJIBKY MMEHHO OHH SIBJISIOTCS
MPOBOAHMKAMM 3HAHWH OyaylIMX MOKOJICHMH Ka3axcTaHieB. [Ipu momnepikke
doHma «Xanplk» B KOKHOH CTONHWIE OBUT OpPraHW30BaH €XKETOIHBIN TOPOICKOM
KOHKYpc neparoros «Almaty Digital Ustaz.

BaxxHo#il MHMUIMATHBOM CTaJl peaau3yeMblii MPOEKT M0 OOYYEHHIO OCHOBAM
(MHAHCOBOM TPaMOTHOCTH IpenojaBaTesiedl U3 BocbMM obnacteil Kazaxcrana,
YTO JOJDKHO OKa3aTh CYIIECTBEHHOE BIMSHHE Ha BOCIHMTAaHHE (PUHAHCOBON
PaMOTHOCTH M IPEAIPHUHUMATEIBCKOTO MBILIJICHUS Y HOBOT'O OKOJICHUS TpaskAaH
CTpaHBbI.



HeoOxomumyto nomomps @onp «Xallblk» OKa3bIBa€T U TEM, KTO OCOOECHHO
OCTpPO B HEHl Hykmaercs. B pamkax coluanpHON 3aIlIMTBHl HACEJICHUS aKTHBHO
MpoBOAXTCS paboTa MO MOAJEPIKKE AETeH, ocTaBIIMXCs Oe3 poxuTenel, AeTei u
B3POCIBIX U3 COLMAIBHO YS3BUMBIX CIIOCB HACEJICHHUS, JIOACH C OrpaHMYCHHBIMU
BO3MOJKHOCTSIMH, @ TaKXe 00CCIICUCHHIO HYKAAIOMINXCS COLHMAJIbHBIM KHUIBEM,
CTPOUTENILCTBY COLIMAJIbHO BaKHBIX OOBEKTOB, TAKUX KaK JAETCKUE CaJlbl, AETCKUE
TUIOIIAAKH U (PU3KYIBTYPHO-0310POBUTEIBHBIC KOMITJICKCHI.

B xonmnky 106psix gen @onaa «Xasblk» MOKHO 100aBUTh OKa3aHUE TOMOLIH
JETCKOMY CHOPTY, KyZa OTHOCHUTCS IMOJJICP’KKa B Pa3BUTHU ACTCKOro ¢gyrdoia u
Kapate B Hauel crpane. JKu3HEHHO BasKHYIO ITOMOIb biiaroTBOpUTeIbHbIN (GOH
«XanpIK» OKa3aJl HalllUM COOTEYECTBEHHMKAaM BO BpeMsl HEIaBHEH MaHICMUU
COVID-19. Torga, B pasrap Tsbkenoil OopsObl ¢ KOpOHaBUPYCHOW MHQeKuuei
®onpx Bbtenun cBbimie 11 MWIIMAapIOB TEHre Ha MPHOOpETeHHEe HEeOOXOIUMOro
MEIUIUHCKOTO OOOPYAOBaHMS M JOPOTOCTOSIIMX MEAMLHMHCKUX Ipernaparos,
aBTOMOOWJICH CKOPOM MEIUIMHCKOM MOMOIIM M CPEACTB 3aIlUTHI, aJPECHYIO
MaTepraibHyI0 MMOMOIIL COLMANBHO YS3BHMBIM CJIOSM HACEICHHUS U JCHEKHBIC
BBIMJIATHl MEJUIMHCKUM PAOOTHHUKAM.

B 2023 rogy napsimy ¢ OIpyruMH MpPOEKTaMH, HALICNEHHBIMH Ha MOBBILICHUE
071arocOCTOSHUS Ka3aXCTaHCKUX IpaskaaH QOH pelu yIeIuTh 0co000e BHUMaHNE
HayKe, TIOCKOJIbKY OHa SIBJISIETCSl 4aCThIO OOIIECTBEHHOM KYJIBTYpHI, @ YPOBECHb €€
Pa3BUTHS ONPEACISIET YPOBEHb PA3BUTHUS TOCYIapCTBa.

[Monnep:xka @oHIOM BbIMycKa KypHanoB HamumonanbHOM AkaneMuu Hayk
PecnyOnukn KazaxcTtaH, KOTOpble BXOAAT B MEXAyHaponuHble (OHABI Scopus u
Wos 1 B KOTOPBIX IMYOJHMKYIOTCS CTaTbH OTEYECTBEHHBIX YUYCHBIX, JOKTOPAHTOB
W MarucTPaHTOB, a TAK)KE HAyYHBIX COTPYIHHKOB BBICHIMX Y4YeOHBIX 3aBEeICHMI
W HayYHO-HCCJIEOBATEIbCKUX MHCTHUTYTOB HAIICH CTpaHbl SIBISIETCS HE MEHEE
3HAYUMBIM BKJIaioM DoH/Ia B pa3BUTHE Ka3aXCTaHCKOTO OOIIECTBRa.

C yBaxkenmnewm,
BbaarorBopurenbHblii ®oHa «XaabIK»!



KA3AKCTAH PECITYBJIMKACHI YJITTBIK FBIJIBIM AKAJIEMUSICBIHBIH
BASHIAMAJIAPDBI 2023 ¢4

BAC PEJAKTOP:
BEHBEPUH Banepuii BacuibeBny, MeIuIMHA FUIBIMIAPBIHBIH TOKTOPEL, Tpodeccop, KP YFA akanemuri,
Kaszakcran Pecryonukacer [lpesunenti Ic Backapmackl MeauuMHAIBIK  OPTaIbIFBIHBIH - IUPEKTOPbI  (AJMaThl,
Kasakcran), H=11

PEJAKIUAJBIK AJKA:

PAMA3AHOB Tinexka6b11 CoouTYIbI, (6ac peJakTOpABIH OpbIHOacaps!), GH3HKa-MaTeMaTHKa FhUIBIMIAPBIHEIH
Jnoktopsl, ipodeccop, KP ¥FA akanemuri (Anmvarel, Kazakcran), H =26

PAMAHKYJIOB Epnan Mupxaiizapyibl, (6ac permakrtopasiH opbiHOacapel), mnpogeccop, KP  YFA
KoppecroHaeHT-Mmy1eci, Ph.D GHoXuMus jKoHE MOJIEKYIAbIK TeHETHKA calachl OOMbIHINA YIITTHIK OHOTEXHOIOTHS
opraibrbiHbH 0ac aupekrops! (Hyp-Cyinran, Kazakcran), H =23

CAHTI'-CY Ksak, PhD (6uoxumust, arpoxumust), mpodeccop, Kopeit GHOFBUIBIM KoHE OHOTEXHOIOTHS FEUIBIME-
3eprrey uHCTHTYTEI (KRIBB), ecimMuikrepiH HIKeHEpIiK jKyHenepi FHUIBIMU-3€PTTEY OPTabIFBIHBIH 0ac FHUIBIMI
kpi3MeTkepi, ([]puon, Kopes), H =34

BEPCIMBAEB Paxmerkaxbl Eckenipy/ibl, Ononorus reUIbIMAApPBIHBIH JOKTOpHI, mpodeccop, KP ¥FA
axangemuri, Eypasus ynrteik yausepeunreri. JLH. l'ymunes (Hyp-Cyiran, Kasakcran), H= 12

OBUEB Pygar, Texuuka rFbUIbIMIapbIHBIH JOKTOpbI (Oroxumus), npodeccop, Cankr-IlerepOypr MeMIIeKeTTiK
TEXHOJIOTHSUIBIK, MHCTUTYTHI «XUMISUIBIK JKOHE OMOTEXHOIOIMSUIBIK alIlapaTypaHbl OHTaMIaHABIPY» Ka(eapachIHBIH
menrepyiici, (Cankr-ITerepOypr, Peceit), H= 14

JIOKIIHNH Bstuectas HoranoBmu, MeauiHa FBUIBIMAAPBIHBIH JTOKTOPEI, Ipodeccop, KP YFA akamemuri,
«PERSONAY xaJbIKapasblK KIMHUKAIBIK PENPOLYKTONIOTUsl OPTANIbIFBIHBIH AUPEKTOpbI (Anmarsl, Kazakcran), H = 8

CEMEHOB Baagumup I'puropbeBuy, Oronmorus FbUIBIMAAPBIHBIH JOKTOpBL —mpodeccop, UYysamr
pecryOniKachIHBIH €HOCK CIHIPreH FhUIBIM Kaiipartkepi, «UyBarl MEMJICKETTIK arpapiiblK YHUBepCHTETD Denepanabik
MEMJICKETTIK OIO/DKETTIK JKOFaphl OinmiM Oepy Mekemeci AKYILIEpIK oHE Teparus KaeIpachIHbIH MEHIEpYILICi,
(Yebokcapsr, Peceit), H =23

DAPYK Acana [lap, Xamaap ans-Mamkuna Xamaap)i yHUBEPCHTETIHIH IIBFbIC MeUIMHA (axyisreTi, [Ibrpic
MEIUIMHACKI KOJUTe/KiHIH npodeccopsl, (Kapauw, [Tokicran), H =21

HIENETKHWH Urops AsexcanipoBHY, MEIHIMHA FEUTBIMAAPBIHBIH JOKTOPbI, MOHTaHa ITAThI YHUBEPCUTETIHIH
npodeccops! (Monrana, AKII), H=27

KAJIAH/IPA IIberpo, PhD ({pusuka), HAHOKYPBUIBIM/IBI MaTepUaIap/bl 3ePTTEY HHCTUTYTBIHBIH TPOGECccopb
(Prv, Utamus), H =26

MAJIBM Amnna, dapmaneBTrKa FEUIBIMAAPBIHBIH JOKTOPSI, Ipodeccop, JII0OIMH MenuimHa yHUBEPCHTETIHIH
(bapmanepTika daxyasTeTiHiH AekaHsl (JIoomin, [onsma), H =22

BAUMYKAHOB [lacran Acbl10eKy.ibl, aybUl IIAPYaIIbUIbIFbI FRUTBIMIAPBIHBIH T0KTOpBI, KP ¥FA koppecrnon-
JIeHT Myleci, "Mail mapyanibuibFbl KoHE BETEpUHAPHS FhUIBIMU-OHIPICTIK opTaibibl" XKIIC man mapyaibuibEbl
JKOHE BETCPHHAPNBIK MEAVIMHA JerapTaMeHTiHiy Oac reumbivu KpiMertkepi (Hyp-Cynran, Kasaxcram), H=1

TUTUHSAHY Uon MuxaiisioBuy, (hr3nka-MareMaTika FbUIbIMIAPBIHBIH JJOKTOPBI, akaieMuk, Mosjosa Futbiv
AKaJIeMISICBIHBIH TIpe3uaeHTi, MolioBa TexHUKaIBIK yHIBepcuTeTi (Kummues, Monnosa), H = 42

KAJIMMOJIJAEB Maxkcar Hypominyibl, Qusnka-MaTeMaTHKa FhUIBIMAAPBIHBIH JOKTOPEI, Tpodeccop, KP
YFA axanemuri (Anmvarsl, Kazakcran), H="7

BOLIKAEB Kyanraii Arasbiyjibl, Ph.D. Teopusinbik xoHe sSaposblK (GU3MKa KaderpachiHbIH JOLEHTI, -
®Dapabu areigars! Kazak Ttk yHEBepeuTeTi (Anvarsl, Kazakcran), H = 10

QUEVEDO Hemando, ipoceccop, SIaporbIk FeuibiMaap HHCTHTYTH! (Mexuko, Mekcrka), H =28

JKYCIIIOB Mapar AG:kaHy/bl, (U3MKa-MaTeMaTHKa FHUIBIMIAPBIHBIH JOKTOPBI, TEOPHSUIBIK JKOHE SIPONIBIK
¢uzmka kadeapacsHbIH mpodeccopsl, an-Papadbu arbimars! Kasak yiTTeik yausepeureTi (Anmarsl, Kazakcran), H=7

KOBAJIEB Aunexcanap MuxaiiiioBuy, (r3ika-MareMarnka FhUIBIMIAPBIHBIH JOKTOpbI, YKkpanHa YFA
akazemuri, KoinanOasl MaTeMaTika skoHe MexaHuka MHCTUTYTHI (JloHenk, Ykpanna), H =15

TAKUBAEB Hypranu Kabarayiibl, (u3ika-MaTeMaTHKa FHUIBIMAAPBIHBIH JIOKTOPBI, mpodeccop, KP ¥YFA
axagemuri, on-Papabu aremHpars! Kazak yiTTeik yHuBepeuteti (Anmarsl, Kasakeran), H=5

XAPUH Cranncnas HukonaeBnu, (usnka-mMareMarvka FBUIBIMIApBIHBIH JOKTOPEL, mpodeccop, KP YFA
axagemuri, Kasakcran-bpuran texuukansik yHuBepeuteti (Anmarsl, Kasaxcran), H= 10

JABJIETOB Ackap EpOynanoBud, ¢u3nka-MareMarika FbUIBIMIAPBIHBIH JOKTOpbI, mpodeccop, KP YFA
akazemuri, an-Oapadbu  arsiaare! Kazak yiarTeik yHuBepeuteti (Anmvarel, Kazakcran), H= 12
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TOKJAJIBI 2023 ¢4
HALII/IOHAHBHOﬁ AKAJIEMHUUN HAYK PECITYBJIMKHN KA3AXCTAH

TJIABHBIMA PEJAKTOP:
BEHBEPHH Bauepuii BacuiibeBu4, TOKTOp MEIMIMHCKUX Hayk, mpodeccop, akanemuk HAH PK, mupekrop
MemuumHckoro eHtpa YipasneHust jienamu [pesunenta Pecrryonuku Kasaxcran (Anvarst, Kasaxcran), H=11

PEJAKINUOHHASA KOJJET US:

PAMA3AHOB Tiekkaya CabuToBUY, (3aMECTHTEIb IIABHOTO PENAKTOpA), JOKTOP (DPH3MKO-MaTeMaTHuecKuX
Hayk, npodeccop, akagemuk HAH PK (Anvarsl, Kasaxcran), H =26

PAMAHKYJIOB Epian Mupxaiinapsud, (3aMeCTHTENb INIABHOTO PEIAKTOpa), npodeccop, WieH-KOpPeCOHIeHT
HAH PK, Ph.D B obnact OMOXMMHM ¥ MOJEKYJISIPHOW TeHETHKH, [eHepaibHblil aupextop HarmoHanbHOTO IIeHTpa
ouorexnonoruu (Hyp-Cynran, Kazaxcran), H =23

CAHTI'-CY KBak, nokrop ¢unocoduu (Ph.D, Gnoxumusi, arpoxumus), mpodeccop, IIaBHbII HayqHbIiT COTPYIHHIK,
HayuHo-uccnenoBarenbekuil LEHTP MHKEHEPHBIX cUcTeM pacTeHni, Kopelickuii HayuHO-UCCIe0BaTeNbCKU MHCTUTYT
ouonayku u ouorexnonoruu (KRIBB), (I»4on, Kopest), H = 34

BEPCUMBAEB Paxmerka:u MckeHIHPOBHY, TOKTOp OHONOrHYECKHX Hayk, mpodeccop, akanemuk HAH PK,
EBpasuiickuii HarmoHanbHelii yausepcurer um. JLLH. T'ymunesa (Hyp-Cynran, Kazaxcran), H= 12

ABUEB Pydar, noxrop TexHHYeCKHX Hayk (Omoxumis), mpodeccop, 3aBemyronmii xkadenpoit «OnTHmMusarms

XUMHYECKOW 1 OMOTEXHONIOTMYECKOH anmaparypb», CaHkT-IleTepOyprekuii rocy1apCTBeHHbIN TEXHONIOTHYECKUIA HHCTH-
TyT (Cankr-IlerepOypr, Pocerst), H= 14

JIOKIIIUH Bsiuecia HoraHoBu4, JOKTOp MEIMIMHCKHX Hayk, npodeccop, akanemuk HAH PK, mupexrop
MexayHapOIHOTO KIMHIYECKOro neHTpa penponykroioray «PERSONA (Amvarst, Kazaxcran), H=8

CEMEHOB Buiagumup I'puropseBud, JOKTop OHOIOrMYECKUX HAyK, MPOQEccop, 3aCITy KeHHBIN e TeI b HayKH
Yysarckoii PecryOnuku, 3aBeyrorimii kadeapoit Mopdosoriu, akymepeTsa 1 tepaniu, OeaepaabHoe rocyIapcTBEHHOS
OlomKkeTHOE 00pa3oBaTebHOE YUPEXKICHHE BBICIIErO oOpazoBaHmst «UyBamICKMil TOCYNApCTBEHHBINH arpapHbIi
yausepcute» (Yebokcapbl, Uysarickas Pecrryonuka, Poceust), H =23

DAPYK Acana Jlap, npodeccop Kormtemka BocTouHOM MemuimHbl Xamaapaa anb-Mapkusa, (haKyisTeT Boc-

To4YHOMN MetHIMHbEI YHuBepenuTeTa Xamaapna (Kapauu, [akucran), H= 21

MIENETKHWH Hrops AnlekcaHApoBHY, IOKTOP MEIMIMHCKUX HayK, podeccop YHUBepcHTeTa mrara MoHTaHa
(CLIA), H=27

KAJIAH/IPA Iserpo, noxrop dunocoduu (Ph.D, dusuka), npodeccop UHCTHTYTA 10 M3YUCHUIO HAHOCTPYKTY-
pupoBaHHbIX Marepuaio (Pum, Utams), H =26

MAJIBM AnHa, 1oKTOp (hapMareBTHUeCKUX Hayk, Ipodeccop, ekaH (apMareBTHIeckoro haxynsrera JIroomm-
CKOro MeJMIMHCKoro yHuBepeutera (JIro6mun, [Monbnra), H =22

BAUMYKAHOB Jlacran0exk AcbLIGEKOBHY, JIOKTOP CEJIbCKOXO3SHCTBEHHBIX HAyK, YICH-KOPPECHIOH/ICHT
HAH PK, maBHblit HayuHbIH cOTpYIHUK JlenapraMeHTa »KUBOTHOBOJCTBA M BeTeprHapHOi Meuimubl TOO «HayuHo-
TIPOU3BOICTBEHHEII LIEHTP JKUBOTHOBOZCTBA U BeTepunapmiy (Hyp-Cyirran, Kazaxcran), H=1

TUTUHSIHY Won MuxaiisioBu4, 10KT0p (GU3MKO-MaTeMaTHueCcKUX HayK, aKaJeMUK, PE3UICHT AKaIeMUU HayK
Mornyiobl, Texuuueckuii ynusepcurer Monioss! (Kummxes, Moiosa), H =42

KAJIMMOJIJAEB Maxkcat HypaanioBud, JOKTOp (GpU3HKO-MareMaTHIecKHX Hayk, IIpodeccop, akagemuk HAH
PK (Anmarsl, Kazaxcran), H="7

BOLIKAEB Kyanraii ABraszpieBuy, noktop Ph.D, npenonaaresp, 101EHT Kadenpbl TEOPETUUECKOM U sIePHOM
m3nku, Kasaxckuii HalMOHaIBHBIA YHUBEpCHTET MM. anb-Dapabu (Anmmarel, Kasaxcran), H= 10

QUEVEDO Hemando, nipodeccop, HarmonanbHsiii aBroHomHbIH yHUBepcHTeT Mekcuku (UNAM), UHcTutyT
sinepHbIX Hayk (Mexuko, Mekcuka), H =28

JKYCYIIOB Mapar A0:kaHoBHY, TOKTOp (H3HKO-MaTeMaTHISCKUX HayK, Ipodeccop Kaheapbl TEOPETHIESCKON i
sepHoit pmsnku, Kasaxcknii HatmoHanbHbINH yHHBepcHTeT nM. anb-Dapabu (Anvarsl, Kasaxcran), H=7

KOBAJIEB Aunexcanap MuxaiiioBud, JOKTOp (H3HKO-MareMaTH4ecKuX Hayk, akagemMuk HAH VikpauHer,
VHCTHTYT NPUKNIAHOM MaTeMaTHKy 1 MexaHuky (JloHenk, Yikpauna), H=5

TAKUBAEB Hypraan JKa6araeBud, JoKTop (U3HKO-MaTeMaTHICCKHX Hayk, mpodeccop, akanemuk HAH PK,
Kazaxcknii HaMOHAIBHBI yHHBepeHTeT M. antb-Dapadu (Anmmarsl, Kasaxcran), H=15

XAPUH Cranncias HukomnaeBH4, TOKTOp (pH3HKO-MaTeMaTHUeCKHX Hayk, Ipodeccop, akagemuk HAH PK,
Kazaxcrancko-bpuranckuit Texanueckunii ynusepeuret (Anmarsl, Kazaxcran), H=10

JABJIETOB Ackap EpoOynanoBud, 10KTOp (U3MKO-MareMaTnyeckux Hayk, npodeccop, akagemuk HAH PK,
Kazaxckuii HaMOHAIBHBIN yHHBepcHTeT HM. anb-Dapadu (Aymarsl, Kasaxcran), H=12

Hoxaaasl HannonanbHoii akagemuun Hayk Pecnyosmuku Kazaxceran»
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Abstract. The article presents the quantitative content of essential oil and
biological activity of the aerial part of the plant Hyssopus cuspidatus of the
Lamiaceae family, growing in the Altai region. About 6000 plant species grow in
our republic, of which about 700 are medicinal. Medicinal plants have been used
for centuries as raw materials for the preparation of various medicines, but their
phytochemical analysis is an urgent problem, since not all of their species have been
systematically studied. More than 3000 species of plants containing essential oil are
known, and about 1000 of them are found in the flora of our country. The essential
oil from the plant Hyssopus cuspidatus of the Lamiaceae family, growing in Altai
was obtained in Clevenger's apparatus. The composition of the essential oil was
analyzed by gas chromatography-mass spectrometry (GC-MS) and 83 components
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were identified. The main lipophilic substances in the Hyssopus cuspidatus plant
are: pinocarvone (27.06%), 1,8-cineole (10.76%) and cis-pinocarveol (9.57%). In
addition, hexane extracts of the plant Hyssopus cuspidatus with active substances
showed positive results of cytotoxic activity against the sea crab Artemia salina and
antioxidant activity compared with butylated hydroxyanisole.

Keywords: Lamiaceae, Hyssopus cuspidatus, essential oil, gas chromatography-
mass-spectrometry (GC-MS), pinocarvone, cytotoxic activity, antioxidant activity
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HYSSOPUS CUSPIDATUS ©CIMIITTHIH 3®UP MAWJIAPBIHBIH
KYPAMBI ’KOHE BUOJIOTUAJIBIK BEJICEHAIJIITT

AHHoTanmus. Makanaga Antait eHipiHue ecerin Lamiaceae (Epinairynuep)
TYKBIMIACBIHA )KaTaThIH Hyssopus cuspidatus TEKTi ©CIMAIKTIH JKep YCTi OemiriHaeri
a(up MaMBIHBIH CaHABIK Kypambl >XOHE OHBIH OWOJIOTHSUIBIK OCIICeHIIIITI
kenripinred. PecmyOnukambizma eciMmaikrepain 6000—+a KybIK TYypi eceni,
onapuablH 700-re KybIFBI Jopimik Ooibin keneni. opiik eciMIikTep FachIpiap
00#BI opTYpJi A9pi-AOpPMEKTEpAl Kacay YIIiH IIMKi3aT PETiHIe KOJNJaHbUIFaH,
Oipax OyriHTi KyHre JeiiH oJapblH OapibIK TYpIepi )Kyiemni 3epTTeIMereHaiKTeH
oJapbl (UTOXUMUSIIBIK Tamay ©3eKTi Mocene Oonbim Tabbuiansl. Kypambrama
a¢dup Maiier 6ap ecimmikrepain 3000 actam Typi Oenrini, corslH imiameri 1000
IIAKTBICHI eiMi3MIiH (IIOpachlHAH TaOBUIFaH. 3ePTTEY JKYMBICBIHJA KOPCETUITeH
Anraii eHipinzne ecerin Lamiaceae TYKbIMIACBIHA JKaTaThlH Hyssopus cuspidatus
TEKTi ©CiMIIK KypaMbIHAAFbl 3up Maiibl KneBeHKep KOHABIPFBICHIHA aJIbIH/IbI.
D¢up MalbIHBIH KypaMblHaH ra3 xpomarorpadusiibl Macc-criekrpomerpus (I'X-
MC) aaiciMeH Tajay jkacajbli, 83 KOMIIOHSHT WACHTU(DUKALIMSIIAH L. Hyssopus
cuspidatus 6CiMIIIK KYpaMBIHIAFI HET13T1 TUIO(IIIBII 3aTTap: THHOKapBOH (27.06
%), 1,8-tmureon (10.76 %) n muc-nuHokapseon (9.57 %). CoHbIMeH KaTap, acep
eTyii 3arrapel 0ap Hyssopus cuspidatus eCiMIITiHIH T'€KCaHAbl YKCTPAKTTiIEpi
Artemia salina TeHi3 masHAapbIHA Kapchl MUTOTOKCHKAIBIK OCJICEHMLTIK KoHE
Oy TMIITHIPOKCHAaHU30JIMEH CaJIbICTBIPFaH/a TOTBIFYFa Kapchl OEJICeHAUTIKTEPl OH
HOTHXKE KOPCETTI.

Tyiiin ce3mep: Lamiaceae, Hyssopus cuspidatus, >pup Maiibl, Ta3Ibl
xpomarorpadusuibi-mace-criekrpomerpus  (I'’X-MC), THHOKapBOH, ITUTOTOK-
CUKAJIBIK OCJICEHIUTIK, TOTBIFyFa KapCchl OCIICEHITITIK
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KOMITOHEHTHBII COCTAB Y BUOJIOTHYECKASI AKTUBHOCTD
IOUPHOI'O MACJIA PACTEHUSA HYSSOPUS CUSPIDATUS

AHHOTanus. B crarbe npeacTaBieHbl KOJIMYECTBEHHOE COAEpKaHue 3(QUPHOTO
Macia ¥ ero OMoJIOrHuecKasi akTUBHOCTb B HaJJ3¢MHOM 4acTH pacTteHus Hyssopus
cuspidatus cemeiicTBa SICHOTKOBBIE, MPOW3PACTAIOIIEr0 B AJjTaiickoM Kpae. B
Hamrel pecryonuke mpouspacraet okoio 6000 BHIOB pacTeHHM, W3 HUX OKOJIO
700 — nexapcTBeHHBIC. JleKapCTBEHHBIE PACTCHUS BEKaMM HCIOJIB30BAIUCH B
KaueCTBE CBHIPbS AJISI IPUTOTOBIICHUS PA3JIMUHBIX JIEKAPCTBEHHBIX CPEICTB, OHAKO
uX (UTOXUMHUYECKUM aHaJIN3 SIBIACTCS aKTyaJbHOM MPOOIEMOM, MOCKOJIBKY HE
BCE MX BHJIBI CUCTeMaTHYeCKH u3ydeHbl. M3BecTHO Oonee 3000 BUIOB pacTeHHI,
comepxkamux 3pupHOE Macio, a okoio 1000 u3 HEX BcTpeyaroTcs Bo (iope Hamiei
cTpanbl. DdupHOE Macio, coiepikalieecs B pacTeHUM Hyssopus cuspidatus,
MpUHAJICKAIEM K CEMEUCTBY SICHOTKOBBIX, IPOM3pacTaouieM Ha Aurtae, OblIo
noiyueHo B anmapapre Knesenmkepa. Coctas 3pUpHOTO Macia NpoaHaTu3UpOBaH
METOJIOM ra30Boii XxpomaTo-macc-criekrpomerpu (I'’X-MC) u naenTudpunrpoBato
83 xomnonenTa. OCHOBHBIMHU JINIO(UIIBHBIMU BELIECTBAMH B pacTeHUN Hyssopus
cuspidatus sBasiroTCs: MMHOKApBOH (27,06 %), 1,8-tmueon (10,76 %) u mwmc-
nuHokapseon (9,57 %). Kpome Toro, rekcaHoBbIe SKCTPaKThl pacTeHus Hyssopus
cuspidatus ¢ akTHBHBIMHU BEIIECTBAMHU ITOKa3aJIU MOJIOKUTEIbHBIC PE3YABTATHI IO
LUTOTOKCUYECKOW aKTUBHOCTH B OTHOIICHHUH MOPCKUX KpaboB Artemia salina u
AQHTUOKCHAAHTHBIM CBOWCTBAM IO CPAaBHEHUIO C Oy THITHAPOKCHAHU30IIOM.

KaroueBsie cioBa: Lamiaceae, Hyssopus cuspidatus, >¢hupHOE Macyo,
razoBas xpomaro-macc-crekrpomerpus (I'X-MC), nnHOKapBOH, TUTOTOKCHYECKAs
aKTHBHOCTb, aHTUOKCHJIAHTHAS! aKTUBHOCTh

Introduction

The land of Kazakhstan is rich in a variety of green plants necessary for human
life, among which the most important for country today are medicinal plants. In
addition, medicinal plants are widely used in traditional medicine (Mukhitdinov,
2009: 29). In recent years, the interest in medicinal plant forms is increasing,
therefore, the study of natural molecules with high biological activity, which resists
the fight against various diseases in the human body, is one of the urgent issues.

171



ISSN 2224-5227 4.2023

Plants belonging to the Lamiaceae family, widespread in Kazakhstan, are of great
interest from a practical and theoretical point of view. The amount of flavonoids,
phenolic acids, phenols, and alkaloids in the raw materials of plants belonging
to the Lamiaceae family is relatively dominant (Komarov, 1954: 10). Flavonoid
substances are known as the main component in sedative drugs (Seithan, 2022: 196
and Shomirzoeva, 2022: 6). Since the value of most of the plants has not been fully
refined, it is used only to a limited extent in science and medicine. Effective use
of medicinal plants is necessary to meet the needs of pharmaceutical production.
Pharmacological effect of medicinal liquid is determined due to the presence of
biologically active substances in its composition. The main representatives of
essential oils have anti-microbial and anti-infective activity. That's why a lot of
attention is being paid to the research of essential oils.

Hyssopus cuspidatus contains more essential oil than other medicinal plants.
Essential oils are obtained from plant bark, flowers, fruits, leaves and roots
(Kovalenko, 2019: 8). Essential oil can usually be obtained from all parts of the
plant, but its quantity is not uniform. The flowers, fruits, leaves, stems of the plant
contain a large amount of essential oil, and the amount of essential oil in the root is
small (Fathiazad, 2011: 7).

Methods and materials

Object of research: the above-ground part of Hyssopus cuspidatus plant was
collected in the Altai region during the flowering period in September 2020.

The essential oil contained in the plant was extracted and the composition of
the essential oil was analyzed by gas chromatography-mass spectrometry GC-MS
method.

Extraction of essential oil from ground Hyssopus cuspidatus is carried out in
a Clevenge apparatus. 100 g of raw material is brewed with distilled water for 1
hour. Essential oil is filtered and collected in the device. The collected crude oil was
extracted with 1 ml of hexane and distilled, resulting in a clear oily layer (1.074 g).

Currently, the main methods of essential oil research are hybrid gas
chromatography - mass-spectrometry (GC-MS). This method does not require
preliminary separation of individual substances and comparison with data from
other spectral methods. The qualitative and quantitative composition of the essential
oil of the Hyssopus cuspidatus plant was determined on a Perkin Elmer Clarus
600 chromato-mass spectrometer. Between 4 min and 120 min absorption time, 86
substances were absorbed and 83 of them were compared and identified with the
NIST database. The results of the study showed that the majority of the released
substances were represented by the group of organic acids (Table 1, Figure 1).

Biologically active substances are complex natural compounds contained in
medicinal plants (alkaloids, vitamins, saponins, ether, fatty oils, glycosides) (Ozer,
2006: 10). Cytotoxicity and antioxidant activity of the essential oil extracted with
hexane from Hyssopus cuspidatus against the sea crab Artemia salina was studied
by the FRAP method (Fathiazad, 2011: 4).
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Results and Discussion

The essential oil content of Hyssopus cuspidatus above ground part was
determined by the chmato-macc-spectpometry (GC-MS) method. The essential oil
contains 83 components, which accounted for 95.94 % of the total components of
the oil, its main volatile components: pinocarvone (27.06 %), 1,8-cineole (10.76 %)
and cis-pinocarveol (9.57 %). They are distinguished by their antioxidant and anti-
inflammatory properties useful in the treatment of various inflammatory diseases
such as arthritis, asthma (Zhou, 2010:3), rheumatism, etc. (Li, 2013: 5).
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Figure 1 - Percentage of lipophilic substances in Hyssopusc cuspidatus (%)

Table 1 — Percentage of lipophilic substances in Hyssopusc cuspidatus (%)

Ne |RT Rlit Rcalc Component Match Area %
4.781 800+2 795 Hexanal 936 0.05
6.744 857+3 846 cis-3-Hexen-1-o0l 932 0.04
9.929 929+2 917 a-Thujene 934 0.15
10.332 929+7 923 a-Pinene 944 0.66
11.209 952+2 936 Camphene 948 0.19
11.488 956+2 941 Dehydrosabinene 942 0.03
12.137 96243 951 Benzaldehyde 846 0.03
13.329 979+2 969 B-Pinene 924 6.30
13.891 98042 978 Amyl vinyl carbinol 752 0.04
14.093 99142 981 Myrcene 889 0.38
14.852 | 1004+3 992 Pseudolimonen 901 0.10
15.879 1017+2 1007 a-Terpinene 926 0.24
16.429 1022+2 1014 o-Cymene 910 0.06
16.844 1023+6 1019 B-Cymene 707 0.72
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17.548 1032+2 1029 1.8-Cineole 917 10.76
17.636 1037+7 1030 Ocimene 932 0.09
17.959 | 1045+4 1034 a-Tolualdehyde 888 0.03
18.392 1049+2 1040 trans-Ocimene 943 0.38
19.119 1060+3 1049 y-Terpinen 931 0.38
20.524 1070+4 1067 cis-Sabinenhydrate 906 2.36
21.225 1088+2 1076 Terpinolene 930 0.10
22.817 1070+4 1097 cis-Sabinenhydrate 846 0.11
23.173 1146+3 1102 Isopulegol 762 0.39
24.042 116843 1111 Isothujol 811 0.14
24.677 1144+1 1118 cis-B-Terpineol 788 0.29
25.135 11311 1123 Cosmene 829 0.06
25.788 1139+2 1130 trans-Pinocarveol 884 0.34
26.452 114243 1137 Camphor 812 0.25
26.805 1144+2 1141 trans-Verbenol 845 0.16
28.342 1180+4 1158 cis-Pinocarveol 773 9.57
29.343 1164+N/A | 1169 Pinocarvone 813 27.06
30.183 1160+3 1178 (E)-Pinocamphone 859 3.80
30.473 117742 1181 p-Menth-1-en-4-ol 907 0.90

3,6-Dimethyleneoctahydro-1- 057
30.855 1199£N/A | 1185 benzofuran 809
31.141 1186£N/A | 1188 Isocarveol 783 0.52
31.464 119343 1192 Mirtenal 764 2.78
31.621 1189+2 1194 a-Terpineol 885 0.76
32.135 1195+2 1199 Mirtenol 878 3.06
32.183 1200 Unknown 1 0.42
32454 | 1204=N/A | 1203 Verbenone 931 0.05
32.902 1192+10 1208 Dihydrocarveole 723 0.05
33.06 | 122945 | 1210 p-Menth-1-en-9-al 863 0.03
33.944 122943 1221 cis-Carveol 915 0.32
35.187 123743 1236 Pulegone 916 4.41
35.239 1239+3 1237 p-Cumic aldehyde 889 0.07
35.433 123943 1239 Cuminal 918 0.34
35.822 1297+1 1244 trans-Pinocarvyl acetate 781 0.10
36.193 1253+6 1249 Piperitone oxide 873 0.61
36.805 125444 1256 cis-Myrtanol 827 0.05
37.627 1272+4 1266 Perillal 907 0.09
38.511 1285+3 1277 Bornyl acetate 721 0.06
39.604 129643 1290 Perilla alcohol 510 1.47
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2-(4-Methylenecyclohexyl)-2- 5.90
40.342 1287£N/A | 1299 propen-1-ol 875
40.606 1296+3 1302 Perilla alcohol 922 0.24
41.032 131745 1307 p-Vinylguaiacol 886 0.03
2-(1-Formylvinyl)-5-methylcy 0.03
41.549 1314+N/A | 1314 clopentanecarbaldehyde 747
41.945 132744 1318 Myrtenyl acetate 911 0.05
43.031 1331 Unknown 2 0.66
43.167 1340+4 1333 Piperitenone 903 0.05
44451 137715  |1348 3-Allyl-2-methoxyphenol 948 0.28
45.005 1390+3 1355 a-lonol 722 0.30
45764 | 137642 | 1364 a-Copaene 928 0.03
46.399 1384+3 1371 -Bourbonene 925 0.30
47.786 1394+3 1388 Jasmone 918 0.07
49.679 1436£N/A | 1410 Perilla acetate 835 4.98
51.26 1448+4 1427 Isogermacrene D 884 0.04
52.804 1457+2 1445 t-B-Farnesene 935 0.52
54.206 1481+3 1461 Germacrene D 922 0.27
54.573 1483+3 1465 o-Curcumene 908 0.04
56.734 1509+3 1489 B-Bisabolene 869 0.03
57.317 1518+10 1496 Cadina-3,9-diene 810 0.03
57.871 1524+2 1502 B-Sesquiphellandrene 908 0.04
61.0 1568+2 1549 Palustrol 931 0.30
61.573 1576+2 1557 Espatulenol 909 0.09
61.826 1581+2 1561 Epoxycaryophyllene 895 0.06
er}t—Germacra-4(15),5,10(14)- 0.05
62.622 1695£N/A | 1572 trien-1(-ol 827
63.558 1565+4 1586 Ledol 900 0.05
67.501 166042 1644 Neointermedeol 872 0.03
76.424 1768+5 1774 Myristic acid 899 0.03
81.244 18444 1845 Hexahydrofarnesyl acetone 931 0.24
81.967 1870+4 1856 Diisobutyl phthalate 768 0.03
89.932 1968+7 1972 Hexadecanoic acid 902 0.22
94.573 2046 Unknown 3 0.36
97.97 211445 2103 trans-Phytol 907 0.05
111.907 |2700 2684 Heptacosane 933 0.03
113.976 | 2900 2879 n-Nonacosane 911 0.03
Total 97.38
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Figure 2 — Extraction of essential oil in the Clevenger apparatus

The essential oil with hexane extracted from Hyssopus cuspidatus plant was
studied for its cytotoxic activity against the sea crab Artemia salina, the data results
shown in the table 2 of different concentrations of tested samples (10 mg/ml, 5
mg/ml and 1 mg/ml) showed lethal toxicity, that is, all the larvae died. Dimethyl
sulfoxide was used as a control solution (Table 2) (Suleimen, 2019: 2).

Table 2 — Cytotoxic activity of essential oil of Hyssopus cuspidatus

Ne Number of Number of larvae in | % % of Mortality, | Presence
larvae during | the sample surviving |surviving |A,% of neuro-
observation larvae in |larvae toxicity, %
Survi- |dead |Survi- |dead |para- |control |in the
vors vors lyzed sample

1 20 0 0 24 |0 96 0 96 0

2 27 1 0 20 |0

3 27 0 0 28 0

Average |25 1 0 24 0

The presence of cytotoxic activity in Hyssopus cuspidatus plant increases its
potential in the treatment of various inflammatory diseases such as oncology and
arthritis, asthma, rheumatism.

The antioxidant activity of the essential oil of Hyssopus cuspidatus was studied
by the FRAP method. To 0.1 ml of test substances in the concentration range of
0.25; 0.5; 0.75; 1.0 mg/ml, 0.25 ml of 0.2 M phosphate buffer (pH = 6.6) and
0.25 ml 1 % solution of potassium hexacyanoferrate (I1I) are added. The reaction
mixture is incubated for 20 minutes at 500 C, the reaction is stopped by adding 0.25
ml of 10 % trichloroacetic acid solution. The mixture is centrifuged for 10 minutes.
(3000 rpm). The top layer of 0.5 ml is mixed with 0.5 ml of distilled water and 0.1
ml of 0.1 % FeCl,. Optical density (OD) measurements are performed at 700 nm.
The antioxidant activity (AOA) of the samples was compared with the AOA of
butylated hydroxyanisole (BHA) (Xie, 2019: 1).
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Table 3 — Change in optical density of solutions depending on the concentration of working

solutions
Ne | Samples Optical density value at concentration (mg/ml)
0,25 0,5 0,75 1,0
1 | Butylhydroxyanisole (BHA) 1,5538 1,5628 1,6675 1,7438
2 Hyssopus cuspidatus essential oil 0,1087 0,1738 0,2324 0,4920
with hexane (Hysscuspid)

The results of the experiment showed a lower antioxidant activity of Hyssopus
cuspidatus essential oil compared to butylated hydroxyanisole as shown in Table
3. The presence of antioxidant activity in Hyssopus cuspidatus plant helps to
reduce the level of free radicals in the body and fight against various diseases,
including cancer (Yong, 2020: 1). Antioxidants are used to strengthen the immune
system, treat infections and heart disease, and prevent damage to cells and tissues
(Erkenova, 2017: 1).

Conclusion

Essential oil from Hyssopus cuspidatus was distilled in a Clevenge apparatus,
1074 g of essential oil was obtained from 100 g of raw material. The qualitative
and quantitative composition of the essential oil was determined on a Perkin Elmer
Clarus 600 chromato-mass spectrometer. Contains 83 components, which make up
95.94 % of the total components of the oil. Main components with high quantity:
pinocarvone (27.06 %), 1,8-cineole (10.76 %) and cis-pinocarveol (9.57 %o).
Cytotoxic and antioxidant activity of essential oil from Hyssopus cuspidatus plant
was determined.
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