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KAMBIPBIMABIABIK, KOPbI

HALYK

CHARITY FOUNDATION

b «XAJBbIK)»

B 2016 rogy mist pa3BUTHS U YAyYIICHUS Ka4eCTBa )KU3HHU Ka3aXCTaHIIEB OBLT
CO3J1aH YacTHBIN briarorBopuTenbHBIH HOHT « XaTbIK». 3aTOIBI CBOCH IEATETPHOCTH
Ha peasn3aluio OJaroTBOPUTEIIBHBIX IPOCKTOB B 001aCTSIX 00pa30BaHusl U HAYKH,
COLIMANIbHOM 3allMThI, KYJBTYPBI, 3ApaBOOXpaHEHUs] U cnopra, POoHA BBLACTHI
Oonee 45 MUITHAP/IOB TEHTE.

Ocoboe BHuManHue brnarorBopurensHeli  GoHA  «XadbIK»  yaenseT
00pazoBaTeNbHBIM IPOrpaMMaM, CUUTas 3TO HANpaBlICHHE OJHUM U3 KIIFOUEBBIX
B cBoell aesrenbHOCTH. OKa3biBasi MOAJEPIKKY OTEUECTBEHHOMY OOpa30BaHMIO,
@®oH1 BHOCUT CBOW MOCWJIBHBIA BKJIaJ B pa3BUTHE Kaue€CTBEHHOI'O 00pa30BaHUs
B Kazaxcrane. Tem caMbiM crmocoOCTBYSl pOCTy 4YHca JIIO#EH, CIIOCOOHBIX
MEHSTh KU3Hb B CTpaHe K JydmeMmy — NpodeccHOHAIOB B pa3MuHBIX cdepax,
MOTCHUUANBHBIX JIMACPOB U «BEIUKUX YMOB». ONHOW M3 3HAYMMBIX WHHULIMATUB
¢donaa «Xanbik» B 00pa3oBarenbHol cdepe cran npoekT Ozgeris powered by Halyk
Fund — mepBsrii B cTpane 6uzHec-uHKyOaTop utst ydamuxcs 9-11 kimaccoB, KOTOPBIT
MIOMOTaeT Pa3BUBaTh HEOOXOANMBIC B COBPEMEHHOM MHpE NMpeIIpUHIMATEIbCKHE
HaBbIKU. Tak, Ha coelicTBHE MaloMy OM3HECY HIKOJILHUKOB OBIJIO BBIZIEJIEHO Oosee
200 rpanrtoB. g noanep:KKW TaJaHTIMBBIX U MOTHBUPOBAaHHBIX JeTed DoHn
HEOIHOKPATHO BBIACIISUI IPAaHTHI Ha 00yueHune B MextyHapoIHoH mkoie «Mupacy»
u B Astana IT University, a Take MOMOT' Ka3aXCTaHCKHM IIKOJIbHUKAaM NPHUHATH
ydactue B mpectmkHoM kKoHkypce «USTEM Robotics» B CLIA. Aptopckue
paboTsl B pamkax npoekTa « Tamimrepy, koropomy DoHJ 0Ka3al NOAICPKKY, JICIIIN
B OCHOBY y4yeOHOW MpOrpaMMbl, Y4EOHHKOB M Y4€OHO-METOIMYECKHUX KHHI IO
npeaMeTy «OCHOBBI IpeIIPUHUMATEIbCTBA U On3Hecay, npenogasaemoro B 10-11
KJIaccax Ka3axCTaHCKMX LIKOJ M KOJIICIKEH.

[ToMuMO MOMOIIM IIKOJBHUKAM, YYaLIMMCSl KOJJIeIKeH u cryaeHtaM PoHx
CUUTAET BAXHBIM BHECTH CBOH BKJIaJl B MOBBIIICHUE KBAJIM(HUKALNUU MEaroros,
COBEPLICHCTBOBAHHE MX 3HAHWH M HABBIKOB, MOCKOJIBKY MMEHHO OHH SIBJISIOTCS
MPOBOAHMKAMM 3HAHMH OyAayIIMX MOKOJICHHH Ka3axcTaHleB. [Ipu mommepikke
doHma «Xanplk» B IOKHOH CTONHWIE OBUT OpPraHW30BaH €XKETOIHBIN TOPOICKOM
KOHKYpc neparoro «Almaty Digital Ustaz.

BaxHo#il MHUIMATHBOM CTaJl peaju3yeMblii MPOEKT M0 OOYYEHHIO OCHOBAM
(UHAHCOBOM TPaMOTHOCTH IpenojaBaTesiedl U3 BochbMM obnacteil Kazaxcrana,
YTO JOJDKHO OKa3aTh CYIIECTBEHHOE BIMSHHE Ha BOCIHMTAaHHE (PUHAHCOBOH
IrPaMOTHOCTH 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 coluasbHON 3aIIWTBHl HACEJCHUS aKTHBHO
MpOBOAXTCS paboTa MO MOAJEPIKKE AETEeH, ocTaBIIMXCs Oe3 poxuTenel, AeTei n
B3POCIBIX U3 COLMAIBHO YS3BUMBIX CIIOEB HACEJICHHUS, JIOACH C OrpaHMYCHHBIMU
BO3MOJKHOCTSIMH, @ TaKXe 0OCCIICUCHHIO HYKAAIOMINXCS COLHMAIBHBIM KHUIBEM,
CTPOUTENILCTBY COLIMAJIbHO BaKHBIX OOBEKTOB, TAKUX KaK JAETCKUE CaJlbl, AETCKUE
TUIOIIA/IKH U (PU3KYIBTYPHO-0310POBUTEIbHBIC KOMITJICKCHI.

B xonmnky 106psix gen @onaa «Xasblk» MOKHO 100aBUTh OKa3aHUE TOMOLIH
JETCKOMY CHOPTY, KyZa OTHOCHTCS IMOJJICP’KKa B Pa3BUTHU ACTCKOro ¢gyrdoia u
Kapate B Haulel crpaHe. JKu3HEHHO BasKHYIO ITOMOIbL biiaroTBOpUTeIbHbIN (GOHT
«XanpIK» OKa3aJl HallUM COOTEYECTBEHHMKAaM BO BpeMsl HEIaBHEH MaHIEMUHU
COVID-19. Torma, B pasrap Tsukenoil 00psObl ¢ KOpOHaBUPYCHOW MHQeEKIuei
®onpx Bblenun cBbiie 11 MWIIMapIOB TEHre Ha MPHOOpETeHHEe HEO0OXOIUMOro
MEIUIUHCKOTO OOOPYIOBaHUS M JIOPOTOCTOSIIMX MEAWIUHCKHAX IpPEernaparos,
aBTOMOOWJICH CKOPOM MEIUIMHCKOM MOMOIIM M CPEACTB 3aIlUTHI, aJPECHYIO
MaTepraibHyI0 MMOMOIIb COLMANBHO YS3BHMBIM CJIOSM HACEICHUS U JCHEKHBIC
BBIMJIATHl MEJUIIMHCKUM PaOOTHHUKAM.

B 2023 rogy napsimy ¢ OIpyruMH NPOEKTAaMH, HALICICHHBIMU Ha MOBBILICHUE
071aroCcOCTOSHUS Ka3aXCTaHCKUX IpaskaaH QOH/ pelu yIeauTh 0co00e BHUMaHNE
HayKe, IOCKOJIbKY OHa SIBJISIETCSl 4aCThIO OOIIECTBEHHOM KYJIBTYpHI, @ YPOBEHb €€
Pa3BUTHS OINIPEACISIET YPOBEHD Pa3BUTHUS TOCYIaPCTBa.

[Monnepxka @oHIoM BbIMycKa XypHanoB HamuonanbHOM AkaneMuu Hayk
PecnyOnukn KazaxcTtaH, KOTOpble BXOAAT B MEXAyHaponxHble (OHABI Scopus U
Wos 1 B KOTOPBIX IMYOJMKYIOTCS CTaTbH OTEYECTBEHHBIX YUYCHBIX, JOKTOPAHTOB
W MarucTPaHTOB, a TAK)KE HAyYHBIX COTPYIHHKOB BBICHIMX Y4YeOHBIX 3aBEeICHHI
W HayYHO-HCCJIEIOBATEIbCKUX MHCTHUTYTOB HAIICH CTpaHbl SIBISIETCS HE MEHEE
3HAYUMBIM BKJIaioM PoH/Ia B pa3BUTHE Ka3aXCTaHCKOTO OOIIECTBRa.

C yBaxkeHnnewm,
BbaarorBopurenbHblii ®oHT «XaabIK»!



KA3AKCTAH PECITYBJIMKACHI YJITTBIK FBIJIBIM AKAJIEMUSICBIHBIH
BASAHIAMAJIAPBI 20233

BAC PEJAKTOP:
BEHBEPUH Banepuii BacnibeBny, MeIuIHA FRUIBIMIAPBIHBIH TOKTOPEL, Tpodeccop, KP YFA akanemuri,
Kaszakcran PecryOnmukacet [lpesunenti Ic Backapmackl MeauuMHAIBIK  OPTabIFIHBIH - JIUPEKTOPbI  (AJMaThl,
Kasakcran), H=11

PEJAKIOUAJBIK AJKA:

PAMA3AHOB Tinexka6b11 CoouTY.IbI, (6ac peJaKTOpABIH OpbIHOAcaps!), QH3HKa-MaTeMaTHKa FhUIBIMAPBIHEIH
JnokTopsl, ipodeccop, KP ¥FA akanemuri (Anmvarel, Kazakcran), H =26

PAMAHKYJIOB Epnaan Mupxaiizapyibl, (6ac pemaktopaslH opbiHOacapel), npodeccop, KP  YFA
KoppecroHaeHT-My1reci, Ph.D GHOXHMusI jKoHE MOJIEKYIANIbIK TeHETHKA Caachl OOMBIHINA YIITTHIK OHOTEXHOIOTHS
opraibrbiHbH 0ac aupekrops! (Hyp-Cyiran, Kazakcran), H =23

CAHTI'-CY Ksak, PhD (6uoxumust, arpoxumust), npodeccop, Kopeit GHOFBUIBIM 3KoHE OHOTEXHOIOTHS FEUIBIME-
3eprrey uHCTHTYTEI (KRIBB), ecimMuikrepiH HIKeHEpIiK jKyHenepi FhUIBIMU-3ePTTeY OPTalbIFBIHBIH 0ac FHUIBIMU
kpi3meTkepi, ([]puon, Kopes), H =34

BEPCIMBAEB Paxmerkaxbl Eckenaipyibl, OHOMOrus FBUIBIMIAPBIHBIH JOKTOPEL, mpodeccop, KP YFA
axangemuri, Eypasus ynrteik yausepeunreri. JLH. l'ymunes (Hyp-Cyiran, Kasakcran), H= 12

OBUEB Pygar, TexHuka rbUIbIMIApbIHBIH JOKTOpbI (Oroxumus), npodeccop, Cankr-IlerepOypr MeMIIEKeTTiK
TEXHOJIOTHSUIBIK, MHCTUTYTHI «XUMISUIBIK JKOHE OMOTEXHOIOIMSUIBIK alIlapaTypaHbl OHTAMIaHABIPY» Ka(eapachIHBIH
Menrepyuici, (Cankr-TlerepOypr, Peceit), H = 14

JIOKIIHNH Bstuectas HoranoBuu, MeuiHa FHUIBIMAAPBIHBIH JTOKTOPBI, Ipodeccop, KP YFA akanemuri,
«PERSONA xaJbIKapaJblK KIMHUKAJIBIK PEMPOIYKTOIOTUsl OPTANIBIFBIHBIH AUPEKTOpbI (Anmarsl, Kazakcran), H = 8

CEMEHOB Baaguvup I'puropbeBuy, OuoOmorust FbUIBIMAAPBIHBIH —JOKTOpPBL, —mpodeccop, Yysamr
pecryOnrKachIHBIH €HOCK CIHIPreH FhUIBIM Kaiipatkepi, «UyBalrl MEMJIEKETTIK arpapiiblK yHHBepcHTETh Denepanabik
MEMJICKETTIK OFO/DKETTIK JKOFaphl OimiM Oepy Mekemeci AKYIIEpIK oHE Teparus KaelpachlHbIH MEHIEPYILICi,
(YeGokcaper, Peceit), H =23

DAPYK Acana [lap, Xamaap ans-Mamkuna Xamaap yHUBEPCHTETIHIH IIBFbIC MeUIMHA (axyisreTi, [Ibreic
MEIUIMHACKI KOJUTeDKiHIH npodeccopsl, (Kapauw, [Tokicran), H =21

HIENETKHWH Urops AsexcanipoBuY, MEIHIIMHA FEUTBIMAAPBIHBIH JOKTOPbI, MOHTaHa IITATHl YHUBEPCUTETIHIH
npodeccops! (Monrana, AKII), H=27

KAJIAH/IPA IIberpo, PhD ({pusuka), HAHOKYPBUIBIM/IBI MaTepUaIIap bl 3ePTTEY HHCTUTYTBIHBIH TPOpECcopb
(Prm, Urtamus), H =26

MAJIBM Amnna, dapmaneBTHKa FEUIBIMAAPBIHBIH JOKTOPSI, Ipodeccop, JII0OIMH MeuHa yHUBEPCHTETIHIH
(bapmanepTika dakyasTeTiHiH Aekansl (JIoommn, [onsma), H =22

BAUMYKAHOB [lactan Acbl10eKy.Ibl, aybUl IIAPYaIIbUIbIFbI FRUTBIMIAPBIHBIH J0KTOpbI, KP ¥FA koppecnon-
JIeHT Myteci, "Mait mapyanibUibFbl KoHEe BETEpUHAPHS FhUIbIMU-OHIPICTIK opTaibibl" XKIIC man mapyaibuibeEbl
JKOHE BETEPUHAPIBIK MEIWIMHA JAeHapTaMeHTiHiH Oac roumbiMu Kbi3MeTkepi (Hyp-Cynran, Kasakcranm), H=1

TUTUHSAHY Uon MuxaiiioBuy, (hr3nka-MareMarika FbUIbIMIAPBIHBIH JOKTOPBI, akaieMuK, Momjosa Feuibiv
AKaJIeMISICBIHBIH TIpe3ueHTi, MolioBa TexHUKaIBIK yHIBepeuTeTi (Kummues, Monyosa), H = 42

KAJIMMOJIJAEB Maxcar Hyponxinyisl, du3rka-MaremMaTnka FbUIBIMIAPBIHBIH JOKTOpBI, mpodeccop, KP
YFA akanemuri (Anvarsl, Kazakcran), H=7

BOULIKAEB KyanTtaii Arasbiyjibl, Ph.D. Teopusbik xoHe sSaponblK (Gu3nKa KadeapachiHbIH JOLEHTI, -
®Dapabu areigars! Kazak Ttk yHEBepeuTeTi (Anvarst, 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
huzmka kadeapacsHbIH mpodeccopsl, an-Papadbu arbiaars! Kasak yirTeik yausepeureTi (Anmars, Kazakcran), H=7

KOBAJIEB Aunexcanap MuxaiiioBuy, (r3ika-MareMarnka FbUIBIMIAPBIHBIH JOKTOpbI, YkpanHa YFA
akazemuri, KonnanOasl MaTeMaTika skoHe MexaHuka MHCTUTYTHI (JloHenk, Ykpauna), H=5

TAKUBAEB Hypramu Kabarayiibl, (u3ika-MaTeMaTHKa FhUIBIMAAPBIHBIH JIOKTOpHI, mpodeccop, KP ¥YFA
axagemuri, on-Papabu aremHpars! Kaszak yiTTeIk yHuBepenteti (Anmarsl, Kasakeran), H=5

XAPUH Cranncinas HukonaeBnu, (usnka-mMareMarHka FhUIBIMIApBIHBIH JOKTOPEL, mpodeccop, KP YFA
axagemuri, Kasakcran-bpuran texuukaisik yHuBepeuteti (Anmarsl, Kasakcran), H= 10

JABJIETOB Ackap EpOynanoBud, ¢u3nka-MareMarika FhUIBIMIAPBIHBIH JOKTOpbI, mpodeccop, KP YFA
akazemuri, an-Oapadu arsiHaare! Kazak yiarTeik yHuBepenteti (Anmvarel, Kazakcran), H =12
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TOKJAJIBI 20233
HALII/IOHAHBHOI/I AKAJIEMHUUN HAYK PECITYBJIMKHN KA3AXCTAH

TJIABHBIMA PEJAKTOP:
BEHBEPHH Bauepuii BacniibeBu4, TOKTOp MEIMIMHCKUX Hayk, mpodeccop, akagemuk HAH PK, mupexrop
MemuumHckoro eHtpa YrpasneHus jenamu [pesunenta Pecrryonuku Kasaxcran (Anmarst, Kasaxcran), H= 11

PEJAKINUOHHAMA KOJJET US:

PAMA3AHOB Tiekkaya CaburoBud, (3aMECTHTEINb IIABHOTO PENAKTOPA), JOKTOP (DPH3MKO-MaTeMaTHueCcKuX
Hayk, npodeccop, akagemuk HAH PK (Anvarsl, Kasaxcran), H =26

PAMAHKYJIOB Epian Mupxaiiiapsud, (3aMeCTHTEITb ITAaBHOTO PEIAKTOPa), Poheccop, WieH-KOPPECTIOHICHT
HAH PK, Ph.D B obnacti GMOXHMHH ¥ MOJEKYISIPHOH TeHeTHKH, [eHepanbHblil qupekTop HarpmoHansHOro nenTpa
ouorexnonoruu (Hyp-Cynran, Kazaxcran), H =23

CAHI'-CY KBak, noktop ¢unocoduu (Ph.D, Groxumutsi, arpoxumust), mpodeccop, [IaBHbI HayYHbIH COTPY/IHUK,
HayuHo-mccnenoBarebekuil LEHTP MHKEHEPHBIX cUcTeM pacTeHni, Kopelickuii HayuHO-HCCIIeI0BaTeNbCKU MHCTUTYT
6uonayku u 6norexrororau (KRIBB), (Iouon, Kopest), H = 34

BEPCUMBAEB Paxmerka:kun UckenaupoBuy, TOKTop OHoNornyecknx Hayk, npogeccop, akanemuk HAH PK,
EBpasuiickuii HaumoHanbHbIi yHuBepeurteT uM. JI.H. I'ymunesa (Hyp-Cynran, Kazaxcran), H =12

ABUEB Pydar, noxrop TexHHUIeCKHX Hayk (Omoxumus), podeccop, 3aBemyronmid kadenpoi «OnTHmMusaims

XUMHYECKOU 1 OHOTEXHOIOTMIeCKOH anmaparypsy, CaHkT-IleTepOyprekuii rocyjapCTBeHHBIHA TEXHOIOTUYECKHI HHCTH-
TyT (Cankr-ITerepOypr, Poccus), H =14

JIOKIIIMH Bsiuecia HoraHoBW4, JOKTOp MEIMIMHCKUX Hayk, npodeccop, akanemuk HAH PK, mupexrop
MexayHapOIHOTO KIIHHIYeCKoro neHTpa penpomykroioray «PERSONAY (Anvarsr, Kazaxcran), H=8

CEMEHOB Baagumup I'puropbeBuy, T0KTop OHOIOIMYECKHX HayK, IPO(eccop, 3aCiTy’KeHHBIN JesITeb HayKI
Yygarickoit PecriyOnumku, 3aBemyronmii kadeapoid Mopdomoruu, akynepeTsa 1 tepanuu, OesepanbHoe rocy1apcTBeHHOS
OromKkeTHOE 00pa3oBaTeIbHOC YUPEKICHHE BBICIIErO o0pazoBaHust «UyBalICKHil TOCYIApCTBEHHBIH arpapHbIit
yauBepcuteT» (Uebokcapsl, Uysamnickas Pecryomuxa, Pocenst), H =23

DAPYK Acana Jlap, npodeccop Kortemka BOCTOUHOM MemMIMHBI Xamaapaa ainb-Mapkusa, (haKyisTeT Boc-

TOYHOM MeauiHbl YauBepcutera Xamapaa (Kapaun, [akucran), H =21

HIENETKHH Hrops AJlekcanapoBhY, TOKTOp MEAULIMHCKHX HayK, podeccop YHuBepcuteTa mrara MoHTaHa
(CLIA), H=27

KAJIAH/IPA TIserpo, noxrop ¢unocodun (Ph.D, dusuka), mpodeccop MHCTUTYTA O M3YYEHUIO HAHOCTPYKTY-
pupoBaHHbIX MatepuanoB (Pum, Utamus), H =26

MAJIBM AnHa, 1okTOp (hapMarieBTHIeCKUX Hayk, mpodeccop, nekan dapmareBTiudeckoro haxynsrera JIroomiH-
CKOTO MEJIMIIMHCKOro yHuBepcurera (Jlrobmus, [ombuia), H =22

BAUMYKAHOB Jlacranfexk AcbLIGEKOBHY, JIOKTOP CEJIBCKOXO3SICTBEHHBIX HAyK, YICH-KOPPECIIOHICHT
HAH PK, maBHbIil Hay4HbII COTPYIHHK JlenapraMeHTa )KUBOTHOBOJCTBA M BeTeprHapHOit Memuimubl TOO «HayuHo-
MPOM3BOCTBEHHBIN LIEHTP KNUBOTHOBOZICTBA U BeTeprHapum» (Hyp-Cynran, Kasaxcran), H=1

TUTUHSIHY Won MuxaiisioBH4, TOKTOp (PU3UKO-MAaTEMaTHYECKHX HayK, aKaJeMHK, IPE3UICHT AKaJeMHH HayK
Monpossl, Texanueckuii yausepcuteT Monnoss! (Kummnes, Monzosa), H =42

KAJIMUMOJIJAEB Maxkcar HypaauioBuy, T0KTop (hH3MKO-MaTeMaTHuecKuX Hayk, mpodeccop, akanemuk HAH
PK (Anmarsl, Kazaxcran), H="7

BOULIKAEB Kyanraii AsrassieBn4, noxrop Ph.D, npernonasarens, ToneHT kadeapsl TEOPETHUSCKOH H sIepHOI
m3ukn, Kazaxckuii HaroHANBHEI yHUBepeuTeT nM. anb-Dapadu (Anmarsl, Kazaxcran), H= 10

QUEVEDO Hemando, npodeccop, Harmonanbheiit aBroHomHbIi yHuBepeuTer Mekeuku (UNAM), UuctutyT
sepHbIX Hayk (Mexuko, Mekcuka), H =28

JKYCYIIOB Mapar A6:xaHoBHY, TOKTOp (H3HKO-MaTeMaTHISCKHX HayK, Ipodeccop Kadeapsl TEOPEeTHISCKOU 1
spnepHoit (hrsuky, Kazaxckuii HaoHAIBHEL yHIBepcuTeT UM. anb-Dapadu (Amvarsl, Kazaxcran), H="7

KOBAJIEB Aunekcanap MuxaiiioBuy, JTOKTOp (HU3MKO-MaTeMaTUYECKuX Hayk, akageMuk HAH VYkpaunsl,
WHCTUTYT NPUKNIaHOM MaTeMaThky 1 MexaHuku (JloHenk, Ykpauna), H=5

TAKUBAEB Hypramn JKa6araeBud, JoKTop (pU3MKO-MateMaTHISCKHX Hayk, npodeccop, akanemuk HAH PK,
Kazaxckuii HaMOHAIBHEI yHEBepcuTeT UM. anb-Dapadu (Ammarsl, Kazaxcran), H=15

XAPUH CrauucnaB HukonaeBuy, TOKTOp (M3MKO-MAaTeMAaTHYECKUX HayK, mpodeccop, akanemuk HAH PK,
Kazaxcrancko-bpuranckuit texanuecknii ynusepeuret (Anmarsl, Kazaxcran), H =

JABJIETOB Ackap EpoyaanoBud, TOKTOp (M3MKO-MaTeMaTH4YecKHX Hayk, npodeccop, akagemuk HAH PK,
Kazaxckuii HaMOHAIBHEIN yHUBepcHTeT UM. anmb-Dapadu (Ammarsl, Kasaxcran), H =12

Hoxaaasl HannonanbHoii akagemuun Hayk Pecnyosmuku Kazaxceran»

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

Cobcreennnk:  PecryOmikaHckoe  oOmiecTBeHHoe oObenuHeHne «HarmoHanbHas akajgemust Hayk  PecryOmukn
Kazaxcran» (r. Anmarsl). CBUIETENIBCTBO O MOCTAHOBKE HA Y4YET NEPHOIMYECKOrO eYaTHoro u3nanus B Komurere un-
(opmarmr MuHKcTepcTBa HH(OPMALHHU U 001IecTBeHHOTO passuths Pecriyonmku Kasaxcran Ne KZ93VPY 00025418,
BbllaHHOE 29.07.2020 1.

Temarnyeckas HaNPaBICHHOCTL: OUOMEXHONO02UA 8 0ONACHU PACHEHUEB00CMBA, IKONO2UL, MeOUYUHbL U PU3U-
yeckue HayKu.
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Abstract. The article presents the results of the amino and fatty acid analysis of
the aerial parts of Zinnia elegans and Symphyotrichum novi-belgii, the Asteraceae
family, collected during the fruiting period in September 2021 in the East
Kazakhstan region (Altai region). The relevance of the work lies in the extraction of
biologically active substances and the production of medicines from plants growing
in East Kazakhstan.The study determined the volumetric composition of various
amino and fatty acids in the aerial part of Zinnia elegans and Symphyotrichum
novi-belgii. According to the results of the study, in the aerial part, in terms of
the amount of nutrients from amino acids, the following dominate: glutamic and
aspartic acids; from fatty acids - linoleic, oleic, stearic and palmitic acids. The
aerial part has been determined to be the source of many essential compounds. By
using paper chromatography were detected biology active compounds as phenolic
acids, flavonoids and carbohydrates from plants. The results of the study showed
that the plants of two species Zinnia elegans and Symphyotrichum novi-belgii
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have a sufficient content of biologically active substances, which can in the future
expand the range of effective domestic herbal medicines available in medicine and
agriculture of the Republic of Kazakhstan.

Keywords: Asteraceae, Zinnia elegans, Symphyotrichum novi-belgii, amino
acids, fatty acids, gas-liquid chromatograph, paper chromatography
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ASTERACEAE TYKBIMJIACBIHA KATATBIH KENBIP
OCIMIKTEPIIH KBIIIKBLTIBIK KYPAMBIH CAJIBICTBIPMAJIBI
TAJIAY

AnHoranus. Makanaga Ileireic Kaszakcran oOmbiceiHan 2021  KBUIABIH
KBIPKYHeriHae sxkemic Oepy Ke3eHiHHIe >KWHAJFaH Asteraceae TYKbIMIACBIHBIH
Zinnia elegans xone Symphyotrichum novi-belgii, xep ycTi OenikTepiHiH aMHH
YKOHE Mall KBIIIKBUIAAPhIHA Talay HOTHKeJepi OepinreH. JKyYMBICTBIH ©3€KTiIr
Lereic Kazakcranga eceTiH e©CIMIIKTEpIeH OHONOTHSIBIK OSICeH[II 3aTTapibl
aly JK9HE JIOPITIK 3aTTapAsl eHIip OobIn TadbuIaAbl. 3epTTey OaphIChIHAA Zinnia
elegans wone Symphyotrichum novi-belgii eciMaikTepiHiH xep ycTi Oesirinaeri
OpTYpJII aMHH >KOHE Mail KbIIIKBUIJAPBIHBIH CAHABIK KYpambl aHBIKTAIIbI.
3epTTey HOTWXKeNepi OOWBIHINA,  AMUHKBIIIKBUIIAPBIHBIH CaHJBIK KYpambl
OolbIHIIIA Keneciyiep OachiM: TIIYTAMHH JKOHE aclaparvH KhIIIKBUIIApbl;, Mai
KBIIKbUIIaPhIHAH — JIMHOJ, OJICWH, CTE€APHH KOHE MAJbMHUTHH KBIIIKBUIIAPHL.
XKep ycri Oeiri kenTereH MaHBI3IBl KOCBUIBICTAP/BIH K631 OOJBIN TaObLIaIbL.
Kara3 xpomarorpaduschiHbIH KOMETIMEH OCIMAIKTepAeH (PEHON KBIIKBLUIIAPHI,
(hraBoHOMTAD KOHE KOMIPCYIIAp aHBIKTAJIBL. 3€PTTEY HOTIKENEPi KOpCeTKEHICH,
Zinnia elegans xxone Symphyotrichum novi-belgii exi eciMAiK TYpiHiH OMOIOTHAIIBIK
Oenceni 3arTapblH KETKUTIKTI Meimiepi 0ap exeHmuiri, Oomamrakra Kazakcran
pecnyOIuKaHbIH MEUIIMHACHI MEH ay bl [IAPYalIbUTBIFBIH/IA KOJKETIM/TI OTaH/IBIK
THIMJII IOPIITIK MTperaparTapIblH ayKbIMBIH KeHEHUTE alapbl.

Tyiiin ce3nep: Asteraceae, Zinnia elegans, Symphyotrichum novi-belgii,
AMUHKBIIIKBUIIAPEI, Mail KhIIIKBUIIAPHI, ()eHON KBIMKBUIIAPHI, (IIaBOHOHUITAD,
ra3/ibl-CyHbIK XpoMaTorpad, Kara3 XpoMaTorpadusce
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CPABHUTEJIBHBIN AHAJIN3 KHCJIOTHOI'O COCTABA
HEKOTOPBIX IIPEJICTABUTEJIEM CEMENCTBA ASTERACEAE

AHHoOTanus. B crarbe MPUBOAATCS PE3yNIbTaThl AMUHO- M KHPHOKHUCIOTHOTO
aHaJM3a HaJ3eMHON uactu Zinnia elegans w Symphyotrichum novi-belgii,
cemelicTBa AcTpoBbie (Asteraceae), COOpaHHBIX B TEPUOJ TUIOJOHOIICHUS B
centsiope 2021 romga B Bocrouno-Kazaxcranckoi o6macti. AKTYyanbHOCTb paOOThI
COCTOUT B U3BJICUCHUM OHOJOTMYCCKH AKTUBHBIX BEIIECTB U IMPOH3BOACTBE
JIEKapCTBEHHBIX CPEJICTB U3 pacTEeHHH, pou3pacTaronux B Bocrounom Kazaxcrane.
B xoze uccnenoBanus ObLT ONpeeiIeH KOJMYSCTBCHHBIN KOMIIOHEHTHBINH COCTaB
Pa3IMYHBIX aMHHO- M JKUPHBIX KHCJIOT B HAQJ3eMHOW uactu Zinnia elegans n
Symphyotrichum novi-belgii. I1o pe3ynpraTam HCCICIOBaHUS, B HAJ[3EMHOW YaCTH
MO KOJIMYECTBEHHOMY COICPIKAHHIO U3 AMUHOKHUCIIOT JOMUHUPYIOT: TIIFOTAMUHOBAS
W acriaparuHoBasi KUCJIOThI, U3 XKUPHBIX KUCIOT- JINHOJIEBAs!, OJICMHOBAsI, CTeapH-
HOBasi U TMAJbMHUTHUHOBBIC KHCIIOTH. bBBUIO ONpeaeneHo, YyTo HaJ3eMHas 4YacTh
SIBIISICTCS] HICTOYHUKOM MHOTHX HE3aMEHHUMBIX coeuHeHHH. C MoMOIbo OymMax-
HOWl Xpomarorpaduu, oOHapyXeHbl (EHONbHbIE KHUCIOTHI, (DIaBOHOMIBI U
yIIIeBOAbl. Pe3ynbTarthl MPOBENECHHOTO HCCIEMIOBAHUS TIOKA3ald, YTO B pacTe-
HUSX JBYX BUAOB Zinnia elegans u Symphyotrichum novi-belgii comepxxurcs
JOCTAaTOYHOE COMEPIKAHNE OMOIOTMYECKH aKTHBHBIX BEIIECTB, KOTOPhIE MOTYT B
MEePCIIEKTUBE PACIIUPHUTH ACCOPTUMEHT 3P PEKTHBHBIX IOCTYITHBIX OTEYECTBEHHBIX
JIeKapCTBEHHBIX (PUTOMpEnapaToB B MEUILIMHE U B CEITLCKOM X031 cTBe PecyOniku
Kazaxcrasn.

KuaroueBnbie cinoBa: Asteraceae, Zinnia elegans, Symphyotrichum novi-belgii,
AMHHOKHCIIOTBI, JKUPHBIC KUCIIOTBI, ()CHONbHBIC KUCIOTHI, (pIAaBOHOWMIBI, TIa30-
KHJKOCTHOH Xxpomarorpad, OymaxkHast Xxpomarorpadust

Introduction

Today, the attention is paid to herbal medical products. Republic of Kazakhstan
is a commodity-rich country to produce herbal medicines. Different geographical
conditions in its eastern regions define the flora diversity. Both morphological and
anatomical structures of plants depend on the conditions of their growth and the
environment.

Itis estimated that Kazakhstan has more than 6000 plant species, where by 515 of
them are endemics. Roots, stems and leaves are widely used in the range of disease
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and injury treatments, psychiatric medications, cardiovascular compensations
etc. However, a number of plants in Kazakhstan are yet to be researched (Pavlov,
1960:15).

Amino acids are the structure forming units of a protein molecule. Approximately
300 of amino acids are found in nature with only 20 of them belong to protein amino
acids or proteinogenic amines. Protein amino acids are o—amino acids with one
shared structure feature: carboxyl and amino groups. In terms of biological protein
value, a distinction is made between dispensable and indispensable amino acids.
The indispensable amino acids are: valine, leucine, methionine, phenylalanine,
threonine, tryptophan, lysine etc. Threonine takes an important part in the process
of fatty acid synthesis, lipids and carbohydrate; cysteine, cystine and methionine
produce organic sulfur in tissue and organs; with tryptophan insufficiency function
of gonad is slowed down (Luke, 2013: 13).

Fatty acids are the structural components of cellular membrane lipoprotein
which involved in a range of important biochemical cell processes (Lien, 2010: 9).

Additionally, it is observed that fatty acids with two or more double bonds
have the highest biological activity. These desaturated fatty acids include: linoleic,
linolenic and arachidonic acids (Farmer, 1998: 7).

For instance, the enzymatic oxidation of arachidonic acid produces a number
of essential biological metabolites: prostaglandin, thromboxane and leukotriene.
Prostaglandins, also known as intracellular bioregulator of many important
physiological processes influence the cardiovascular, respiratory, reproductive and
other systems; prostaglandins are used in the treatment of hypertension, asthma,
thrombosis, peptic ulcer disease and gynecological disorders. Thromboxane is
closely interrelated with processes of thrombus formation and hematopoiesis;
leukotrienes affect an allergic (anaphylactic) response in organism.

Desaturated fatty acids prevent the development of atherosclerosis; diminish
blood clotting, lower the chance of thrombus formation. Apart from increasing
protective organism properties against infections, desaturated fatty acids protect
from different skin disorders. Moreover, there is evidence that these acids protect
from variety substances that cause tumor development (Trineeva, 2013: 5).

Objects of given research are aboveground parts of Asteraceae family Zinnia
elegans and Symphyotrichum novi-belgii; during the fruiting period in September
2021, East-Kazakhstan.

Methods and materials

Amino acids analysis. 1 g of the substance is hydrolyzed in 5 ml 6N HCI at
105°C in an argon sealed ampoule for 24 hours. Produced hydrolysate is evaporated
to dryness three times on a rotary vacuum evaporator at 40°C, where then resulting
precipitate is dissolved in 5 ml of 5% sulfosalicylic acid, after centrifugation at 2.5
thousand revolutions per minute. During the next 15 minutes supernatant liquid is
flown through ion exchanger column with Dausk 50 4-8, 200—4000 at the rate of
1 drop per second. Firstly, the resin must be washed out with 1-2 ml of D. I water
and 0.5N acetic acid and then D.I water again until neutral pH is reached. In order
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to elute the amino acids it is necessary to drop out 3 ml of 6N solvent through
the column at the speed of 2 drops per minute. The eluate must be collected in
a round-bottom flask along with the D.I water that was used to wash the column
until neutral pH. The content of the flask must dry out in rotary evaporator under 1
atmosphere and 50—60°C. (Muzychkina, 2004:11).

As for the next step, 1 drop of fresh 2,2-dimethoxypropane and 1-2 ml of
saturated with HCI propanol are added in the flask and heated up to 110°C for 20
min and evaporated to dryness in rotary vacuum again. Following step involves
adding 1 ml of fresh acidating reagent (1 volume of acetic oxide, 2 volumes of
triethylamine, 5 volumes of acetone) and heating it at 600°C for 1.5-2 minutes to
dryness, adding 2 ml of ethyl acetate and 1 ml saturated NaCl solvent. Contents of
the flask must be thoroughly mixed until the as far as two liquid layers appear. The
upper layer (with the ethyl acetate) must be taken for gas chromatographic analysis
which was done on gas chromatographer “CARLO-ERBA-420” (Kaspar, 2009: 7).
As the column temperature reached 250°C, it must be kept until full amino acids
emergence. Analysis data is illustrated in Table 1.

Fatty acids analysis. Exsiccated and beated aboveground parts of the plant are
extracted by chloroform-methanol mixture (2:1) for 5 minutes. Resulting extract is
removed by filtration through paper filter and concentrated to dryness. After that,
10 ml of methanol and 2-3 drops of acetyl chloride are added to the extract when
finally methylation is done in special system at 60—70°C for the next 30 minutes.
Methanol is expelled by rotary evaporator and samples are now extracted 5 ml of
hexane which is analyzed by gas chromatographer “CARLO-ERBA-420" for 1
hour (Jean-Louis, 1988: 2). As a result, chromatograms of methyl esters of fatty
acids were obtained. By comparison with reliable samples, 8 fatty acids were
identified by column exit time. The results are shown in Table 2.

To determine the content of the components, the method of internal normalization
is used, the determination of the concentration of the components is calculated by

the formula:

Si M
¢ =gy 100

n=1

Determination of biologically active matter by paper chromatography. By the
method of two system chromatography in the systems: n-butanol: acetic acid: water
(40:12.5:29) and 6% acetic acid in the composition of which the extracts revealed
flavonoid aglycones, phenolic acids and flavonoid glycosides (Saskia, 1996: 11).

Method of two system chromatography led to detection of yellow flavonoids
by using AICI, with further concentration in the ammonia vapor. It is illustrated
in Picture 3 and 4. Extract Chromatography is determined in accordance with R,
volume. Flavonoids R, volume in the systems of n-butanol: acetic acid: water (40:
12.5: 29) and 6% acetic acid is equal to 0.65 and 0.30 respectively. Extract of ethyl
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acetate of herbal substances was detected by diazotized p-nitroaniline and then
dried in room temperature. It is then treated with 20 % soda solution and examined
under UV-light. During this process, paper chromatography detected dark-red spot
— phenolic acids which are illustrated on Picture 4. In the case of butanol-acetic
acid with water the R, volume is equal to 0.80 and in case of 6 % acetic acid is
equal to 0.25. According to R, values, phenolic acids were characterized as vanillic,
isovanilic, and caffeic acids (Yamaguchi, 1990: 1).

Results and Discussion

The results in Table 1 testify the fact that the aboveground majority of researched
plant species have the same quantity of amino acids which is equal to 20 free amino
acids (Table 1).

Table 1 — Content percentage of amino acids in Zinnia elegans and Symphyotrichum novi-belgii

Amino acids Content mg/100g
Zinnia elegans Symphyotrichum novi-belgii
Alanine 825 725
Glycine 340 300
Valine 244 226
Leucine 368 344
Isoleucine 355 310
Threonine 192 180
Serine 340 325
Proline 570 554
Methionine 82 76
Asparagic acid 1210 1120
Cysteine 41 33
Oxyproline 2 1
Phelylalanine 280 265
Glutamic acid 2800 2712
Ornithine 2 1
Tyrosine 315 298
Histidine 258 236
Arginine 414 389
Lysine 275 258
Tryptophane 84 79

The great difference is found the quantitative content in: alanine, proline,
glutamic acid, asparagic acid; less difference in: cysteine and ornithine.
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Figure 1 - Quantitative content of plant amino acids

It is important to note that the content quantity of amino acids insignificantly
depend on the region of growth.

According to Table 2, all the researched plant species Zinnia elegans and
Symphyotrichum novi-belgii have identical quantitative fatty acids content in which
8 components are identified. The difference is found only in quantitative content of
specific fatty acids.

Table 2
Table 2 — Fatty acids content in Asteraceae family plants
Ne Acid name Acid index Content, %
Zinnia elegans Symphyotrichum novi-belgii

1 Myristic Ca 1,8 2,4
2 | Pentadecanoic Ciy 2,3 1,5
3 Palmitic Cia 11,5 12,3
4 Palmitoleic C,., 0,7 0,5
5 Stearic Clo 4.8 5,1
6 Oleic C.., 47,1 46,8
7 Linoleic Cr 31,5 31,2
8 Linolenic C.. 0,3 0,7

Fatty acids are represented by palmitic (C,, ) and stearic (C , ) acids. Notably that content of their
acids are higher in Zinnia elegans compared with Symphyotrichum novi-belgii.
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Figure 2 - Quantitative content of fatty acids in Zinnia elegans and Symphyotrichum novi-belgii

Main components of unsaturated plants are oleic (C , ,) and linoleic (C, ) acids. Zinnia elegans

has more unsaturated fats.

Figure 3— 50 % of hydroalcoholic extract is found by two system paper chromatography under
UV-light.

Table 3 — Qualitative content of 50 % hydroalcoholic extract in Zinnia elegans and
Symphyotrichum novi-belgii.

Ne | UV NH, TIAA AICI, butanol-acetic acid with R,
water+15% Na,CO, BAW | Acid
1 | Blue Blue | Brown-Yellow Brown-red 0,85 10,82
2 | Brown | Yellow | Yellow | Brown-Yellow Brown 0,78 | 0,68
3 | Brown | Yellow | Brown | Brown-Yellow Brown-red 0,74 | 0,57
4 | Brown | Yellow | Brown Yellow Brown-red 0,64 | 0,52
5 | Yellow Brown | Brown-Yellow Yellow 0,58 | 0,43
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Yellow Brown | Brown-Yellow Yellow 0,68 | 0,39
Blue Yellow 0,67 | 0,32
8 | Yellow | Yellow Brown-red 0,55 | 0,35

Figure 4 - Extract of ethyl acetate is found by two system paper chromatography under UV-
light.

Table 4 — Qualitative content of ethyl acetate extract in Zinnia elegans and Symphyotrichum
novi-belgii.

Ne uv NH, | TAA |AICL butanol-acetic acid with water+15% R,
Na,CO, BAW | Acid
1 Yellow Green 033 | 0.74
2 Brown Pink 0.67 | 0.58
3 Yellow Brown | Brown Yellow 0.58 | 043
4 Yellow Brown | Brown Yellow 0.68 | 0.39
5 Blue Brown | Yellow Yellow 0.67 | 0.32
6 Blue Yellow | Blue Brown 0.82 | 041

Paper chromatography, detected phenolic acids, flavonoids and carbohydrates
from plant. According to the research results, among flavonoid glycosides, only
compounds containing 3—glucoside have antioxidative activity (Sagdollina, 2022:
1). This indicates that the aglycon part of the molecule is active. Presumably, the
antioxidative activity of aglycones is based on the reaction of microorganism
enzymes in the aldehyde form of the molecule (Burlec, 2019: 1).
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Conclusion

For the first time, a qualitative and quantitative comparative analysis of the
plant Zinnia elegans and Symphyotrichum novi-belgii was carried out for amino-,
phenol- and fatty acid composition.

20 amino acids and 8 fatty acids have been identified. The predominant amino
acid is glutamic acid in Zinnia elegans (2800 mg/100 g) and Symphyotrichum novi-
belgii (2712 mg/100 g).

In case of unsaturated fatty acids in the analyzed plant, linoleic and oleic acids
predominated, and palmitic acid is the predominant saturated fatty acid. The content
of these acids in Zinnia elegans is higher than in Symphyotrichum novi-belgii.

By using paper chromatography, we detected phenolic acids, amino acids and
carbohydrates from vegetable raw materials.

It was concluded that the plants Zinnia elegans and Symphyotrichum novi-belgii
can be used as a source of various compounds in medical practice.
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