Date: 12 May 2022

Foreign supervisor's review of thesis “Investigation of the chemical composition
and biological activity of some species of plants of family Scr ulariaceae” for the
degree of Doctor of Philoso Ph.D.) in specialty 6D080800 — Chemi

Ms. Zhazira Mukazhanova, a Ph.D. student of Amanzholov University, Ust-Kamenogorsk,
Kazakhstan has successfully completed experimental part of her Ph.D. research as a
collaborative study with the University of Health Sciences, Istanbul, Turkey, during her
stay between 015! October, 2019 to 12" October, 2019.

Nowadays, researchs on active substances with scientifically approved biological activites
obtained from medicinal plants considered an important issue that can be achievd by
multidiciplanry scientific collaborations. Thesis work of Zh.Mukazhanova, devoted to the
chemical research of some plants growing in the East Kazakhstan, is quite relevant to this
point of view.

To investigate her hypothesis Zh.Mukazhanova used different types of extraction to isolate
compounds. Purpose for efficient separation for biological active complexes were used two
types of methods extraction: maceration and macular extraction (Soxhlet) and sorbents:
silica gel, Sephadex LH-20, MCI gel CHP20P. She successfully carried out purification and
structure elucidation of biological active compounds from Verbascum densifiorum, V.
orientale, and V. phoeniceum species which belonging to Scrophulariaceae family in
collaboration with Department of Medicinal and Aromatic Plants under my co-
supervision.

During the period of the experimental work on the investigateded plants she isolated 13
compounds (7-flavonoids, 4-iridoids, 2-phenylpropanoids), of which one novel, not
previously described in literature; five - new for plants of the genus Verbascum. The
structure of there compounds was determined by chemical (acidic, alkaline hydrolysis,
alkaline degradation, methylation) and spectral ('H and '*C NMR, HMBC, HSQC, COSY,
NOESY, IR, UV spectroscopy and EI-MS mass spectrometry ) methods of analysis.

In the biological activity experiments, 12 phytopreparations and 1 novel compound were
prepared from the genus Verbascum plants were tested. Biological screening (in vitro)
revealed cytotoxic, antibacterial, antiinflammotary and antioxidant activity of conditioned
phytopreparations, which allows us to recommend these extracts for use in medicine and
agriculture after completing the required clinical trials at the future. Individual compounds of
these phytopreparations have high antiinflammotary and antibacterial activity. The main



components of antiinflammotary activity is flavonoid, 7-O-B-D-glucopyranosyi-3-O-(3-
hydroxy-4-methoxy)cinnamate luteolin.

Thesis of Zh.Mukazhanova is distinguished by scientific novelty and originality. In the thesis,
the research methods and technique of the experiment are carefully described. The original
reagents, materials and their basic physico-chemical parameters were described in detail.
The stages of preparation of used extracts for the study, methods and conditions for
performing chromatographic studies are described in detail and competently. | should
especially refer that a considerable part of the experimental data was obtained for the first
time under the experimental conditions.

The work has passed the necessary approbation. The results and conclusions of the thesis
are reported and presented in international, local journals and conferences. Based on the
materials of the research, the author published 11 scientific articles: 1 article in an
international journal (in the Thomson Reuter database); 3 articles in the joumals of local
publications recommended by the for Quality Assurance in the Sphere of Education and
Science of the Ministry of Education and Science of the Republic of Kazakhstan, methods
of obtaining phytopreparation were protected by 1 utility model patent of RK and 6 articles
were published in the materials of international/state conferences. The dissertation research
and scientific publications fully reflect the content of the thesis work and the author
Zh.Mukazhanova deserves the award of Ph.D. on the specialty 60060600 - Chemistry.

| am convinced that the acquired knowledge and the achieved results by Ms. Zhazira
Mukazhanova will be of immense benefit to her institution and her country. | wish her a
scientific career full of successes and achievements.

N

Ph.D. Ahmet BEYATLI

Head of Department of Medicinal and Aromatic Plants
University of Health Sciences
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Jara: 12 man 2022

Penen3usi HHOCTPAHHOIO HAYYHOI'O PYKOBOIHMTE/ISI HA nayqno-uccnegonaTenbcky'lo padoTy
«MccnegoBanne XAMHYECKOI0 COCTABA H OHOJIOrHYeCKOi aKTHBHOCTH HEKOTOPBIX BHIOB
pacrennii cemeiicTBa Scrophulariaceae (HopuuHHKOBBIE)» HA COHCKAHHE YIEHOI CTENEHH

JoxkTopa dpniaocodpnn (Ph.D.) no cnennansuoctn 6D060600 - Xumus

I'xa 7Kasmpa MykaxkaHoBa, [OKTOPAaHT YHHBEPCHTETa KM.AMaHXOJIOBa, TIOpoa YCTb-
KameHnoropck, KazaxcraH, ycrnemHo 3aBepiiniia 3KCIEPHUMEHTATBHYIO YacTh CBOErO IOKTOPCKOTO
MCCJIEZIOBAHMS B KayeCTBE COBMECTHOIO MCCIIEIOBaHHS C YHHBEPCHTETOM MEAHIHHCKHX HAYK,
CramOya, Typuns, Bo Bpems cBoero npeGsiBanus B nepuos ¢ 01 okta6ps 2019 roaa mo 12 okta6ps.
2019 rop.

B HacTosmee BpeMsi, UCClIeJOBaHUS AKTUBHBIX BEIIECTB C HAYYHO MOATBEPXKIACHHOM GHOIOrHYECKOM
AKTUBHOCTBIO, ITOJYYEHHBIX U3 JIEKApCTBEHHBIX PACTEHHI, CYMTAIOTCS BaKHBIM BOIPOCOM, pEIICHHE
KOTOPOro MOXET OBITh JOCTUTHYTO ITyTEM OCYIUECTBIEHHS MEXIUCUUILUTHHAPHOTO HAYYHOIrO
corpyaHuuectBa. HayuHo-uccnenoparensckas pabora XK. MykaaHOBOM, MOCBSIIEHHAS XUMHYECKHM
UCCJIEIOBAHUAM HEKOTOPBIX pacTeHHid, MpouspacTaromux B BocrtouHo-KazaxcraHckoit o6acT,
BEChbMa aKTyallbHa JJIsl 9TOM TOYKHU 3pEHHS.

Hna uccnenosBanus cpoer runotessl JK.MykakaHOBa KCIIONb30BaJIa pa3IM4HbIe BUABI 3KCTPAKIMH
IV BBIIENICHHMS COENMHEHWH. JIBa BHJa METONOB AKCTpakUMM OBUTM HCIONB30BaHBI C LEJBIO
3 dexkTHBHOrO pasjeseHus Ha OGUOJIOTMYECKH aKTUBHBIE KOMIUIEKCHI: Malepauys U SKCTPaKUus B
anmapate Cokcnera U copbeHTsl: cuukarens, Cedaneke LH-20, MCI rens CHP20P. Ona ycniemHo
NpoBeia OYMCTKY M pa3bop CTPYKTYpbl OHMONIOrMYECKH aKTUBHBIX COeTMHEHUM BUIOB Verbascum
densiflorum, V. orientale, u V. phoeniceum npuHamjexamux K ceMedcTBY Scrophulariaceae
(HopuuHMKOBBIE) B COTpYAHHYECTBE C JlemapTaMeHTOM JIeKAPCTBEHHLIX H APOMATHYECKHX
pacTennii o MOUM COPYKOBOJICTBOM.

3a mepuoa SKCNEpUMEHTAIbHOM paboThl NpH HCCIENOBAHWM pacTeHMi, OHa BblgeawIa 13
coenuHeHuil (7-paaBoHOMABI, 4-UPUAOUIBI, 2-DEHWINMPONAHOUABI), OAWH W3 KOTOPBIX SBJISETCS
HOBBIM, paHee HE ONHMCaHHbIM B JIMTEpaType; MATh - HOBBIX IJIS pacTeHWit poma Verbascum.
CTpyKkTypy CyIIECTBYIOIMX COEIUHEHHI ONpPENENSIM 10 XHMHYECKOMY (KHUCIIOTHBIN, IIEI0YHOMN
THIPOJIM3, IIEJI0YHas Aerpajauys, METUIMPOBaHHE) U CIEKTPAIbHOMY (‘H u “C sIMP, HMBC,
HSQC. COSY. NOESY, HuodpaxpacHas, Y®-criekTpockomusi W Macc-criekrpometpusi EI-MS)
METO/laM aHaJIH3a.

B skcnepuMeHTax mo HcClIeIOBaHMIO OHMOJIOrMYECKONW AaKTHBHOCTH, OBLUIM MPOTECTHPOBAHBI 12
¢uronpenaparoB U | HOBoe coemuHeHHe U3 poaa Verbascum. BUONOTUYECKHI CKPUHUHT (in vitro)
BBIBHJI LIMTOTOKCHUYECKYIO, aHTHOAKTepUaIbHYIO, NMPOTUBOBOCHIAUTENBHYI0O U AHTHOKCHIAHTHYIO
aKTMBHOCTB YCIOBHBIX (UTONpEnapaToB, YTO TMO3BOJSET PEKOMEHIOBAaTh 3TH 3KCTPAKTHI IS
MPUMEHEHHUS B MEIMLIMHE U CEJIbCKOM XO34HCTBE IMOCJIE 3aBEPLICHUS HEOOXOMUMBIX KIMHUYECKUX
ucnelTanuii B OyaymeM. OtaenbHble COeIWHEHHMsS STHX (UTOMpenapaToB 0O6JANAIOT BHICOKOM



TIPOTHBOBOCIA/IMTE/IHOW M  aHTHOAKTEPHATBHOM AKTHBHOCTBIO. OCHOBHBIMH KOMIOHEHTaMH
IIPOTUBOBOCTIAJITE/IbHON AKTUBHOCTH SIBJISETCS ¢braBoHOM I, 7-O-B-D—rmoxonupaﬂo3pm-3—O-(3-
THIPOKCH-4-METOKCH) LIMHHAMAT JTFOTEOJTHH.

Hay4no-uccnenosarensckas pabora JK.MykakaHOBOM oTaMuaeTcs Hay4YHOM HOBM3HON U
OPUTrMHANBHOCTBIO. B pabore TmiatensHo ommcansr MeTos! HCCIICIOBAHUA W TEXHHMKA MPOBEICHUS
SkcnepumenTa. Iloapo6ro ommcaHsl McxoaHBIE PCArcHTBI, MaTepHalbl U HX OCHOBHBIE (M3HMKO-
XHMHYeckne napameTpsl. [ToapoGHO M rpaMOTHO oOmHMcaHBI 3Tamsl NIOATOTOBKH HCIIOJIb3y€EMBIX
OKCTPAKTOB K MCC/ICIOBAHHIO, METOABI M YCIIOBHS [IPOBEACHHUS XpoMaTorpap HYECKUX HCCIIeJ0BAHMUI.
Cnenyer oco6o oTMeTHTS, 4TO 3HAYHTEIBHAS 4acTk SKCTICPUMEHTANBHBIX JaHHBIX GbL1a MOJy4YeHa
BIIEPBbIC B 5KCIIEPUMEHTAIILHBIX YCIIOBHSX.

Pa6ora mpomuia HeoOXoMMyI0 anpoGanuio. Pesynbrater u BeIBOZMEI paGoThI MIPEJICTABISIOTCS B
MEXNYHAPOIHBIX, MECTHBIX XyPHalaX H Ha KoHbepeHumsx. ITo matepuanam uccnenopanus aBTOp
ony6smkoBan 11 Hay4Hbix cTareii: | CTaTbIO B MEKAYHAPOAHOM KypHasie (B Gase aammbx Thomson
Reuter); 3 ctateu B ’KypHaJlax MECTHBIX U3JaHHM, PEKOMEHI0BAHHbIX Komuretom no obecneyennio
kauectBa B cdepe 0o6pazoBaHus u Haykd MuHHCTepcTBa 06pasoBanms u Hayku Pecny6iuku
Kazaxcran, Metonst nonyyenus uronpenapatos sammmens! | matenToM Ha TOJIE3HYIO Mozaens PK
U 6 crateil omy6GIMKOBAaHBI B MaTepHajiax MeKIyHapOIHbIX/TOCY IaPCTBEHHBIX KOH(DepeHIMsX.
Hccnenosanus u nayumbre nyG/IMKALME  MIOJTHOCTBIO OTP@XAIOT CoAepkaHWe PaboThl, a aBTOp
JK.MykaxaHoBa 3aciy)xuBaeT 3BaHus kanaunara Jlokropa dunocodun (Ph.D.) mo cnenmansHocTH
6D060600 - Xumus.

A y6exaeH, 4To nomyyenHsle 3HaHUS AOCTUTHYTBbIE I-3Kk0H XKa3upoii MykasxkaHoBoii PE3YJIbTaThI
TIPHHECYT OrPOMHYIO MOJIB3Yy ee MHCTUTYTY U ee cTpane. JKenaro eif HayuHoii Kapbepel, MOJIHOM
YCIIEXO0B M OCTHKEHHMIA.

/noonucano/

Hoxrop dpunocodun, Axmer BESTIIU

I'naBa lenapramenra ICKAPCTBEHHBIX H aPOMATHYECKHMX PACTEHHUI
YHUBEPCHTET MeAHUMHCKIX Hayk

I'ep6oBas nevars:
YHUBEPCUTET MEJIMITUHCKUX HAVK
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24 wmas 2022 roma. S, CwmamnoBa Wuagumpa EpkunroxaesHa, HOTapUyc
HOTapualbHOrO OKpyra Bocrouno-Kasaxcranckoit o6mactu PK, nunenszus Ne
14014877 Beiiana KoMUTETOM perucTpanimoHHON CITy6bl M OKa3aHHs IPABOBOI
nomomu Munncrepersa FOctunuu Pecny6nuku Kaszaxcran ot 06 oxts6ps 2014
rojia, CBUIETEIbCTBYIO MOMIMHHOCTD IIOANUCH NepeBoaunka TkayeHko BruoneTTs
FOpbeBHBI, KOTOpas clenaHa B MOEM MPHCYTCTBHH. JIMYHOCTB, HEpEBOXYHMKA

YCTaHOBJICHA, I€€CIIOCOOHOCTh U OJIHOMOYHS IIPOBEPEHEI.
3apeructpupoBaHo B peectpe 3a Ne 1950

B3pickano 1 623 teHre
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Hotapwarteik ic-apekerrin Gipereii HOMIpi / YHUKanbHbIi# HoMep HOTapransHoro gencreus



Kyni: 12 mambip 2022 xbli

6D060600-Xavus MamanabiFbl Golibinma ®uaocodus 1okTopsl (PhD) FhuibIME A3pekeciH
any ymin aaiipiaganran «Cabbinkekryuinep (Scrophulariaceae) TyKbIMIAChIHA JKATATHIH
Keii6ip eciMaiKTepAin XHMHAIBIK KYPAMBIH XoHe GHOIOrHAIBIK GecenaiTikTepin 3epTTeY»
FBLIBIMH-3ePTTeY )KYMBIChIHA IIETeNIiK FhIIbIMH JKeTeKIIiHiH HiKipi

Kasupa MykakanoBa XaHbIM, AMaH)XOJIOB aThIHJaFbl YHUBEPCHTETTIH JOKTOpaHTHl, KasakcraH,
OckemeH Kanacel, Typkus, CtamOy1, MeauuKHa FRUIBIMAAPEI YHUBEPCUTETIMEH GiplieckeH 3epTTey
peTiHAe JOKTOPMBIK 3epTTeyiHiH dKcrepuMeHTTiK Gesirin 2019 sxputrsl 01 Kasaumen 2019 Kbuiesl
12 ka3aH apanbirblHAA ©3iHIH 60y YaKBITBIHAA COTTi aIKTAMIbL.

Kasipri yakprtra nopinik eciMmikTepaeH anbiHFaH GHONOTHAIBIK GeNCEeHAIIr FRUIBIMH pacTaiFaH
OeniceHui 3aTTapabl 3epTTey MaHBI3ABI Mocene OOMBIN CaHalajbl, OHBI TOHAPATBIK FBUIBIMH
BIHTBIMAKTACTBIKTBI JKY3€Te achIpy apKbLIbl KOJ jkeTkizyre Gomambl. JK.MykaxkaHoBaHbH I1IbIFbic
Kasakcran oO6/biChIHAa ©ceTiH KeiGip opilik OCIMAIKTEpiH XMMMANBIK KypaMblH 3epTTeyre
apHaJIFaH FhUTBIMM-3€PTTEY JKYMBICHI OCHI KO3Kapac YIIiH aca 63eKTi.

©3iHiH runoresacein 3eprrey ymiH JK.MykakaHoBa KOCBUTBICTApAbI OKIIAy/iay[a SKCTPaKLHUSHBIH
Oipuemwe Typnepin KonmaHmsl. Buonorusnbik GenceHmi kemeHmepmi THIMA 6eny MakcaTbIH/Ia
SKCTPaKUMAHBIH €Ki oficiH maiinanannel: COKCleT anmapaTeigarbl Y3MiKCi3 SKCTpakuus MeH
KapanaibiM Mauepanus >xoHe copbeHTTep: cumkarens, Cedpanexc LH-20, MCI CHP20P reni. On
MeHiH OGacwbuibiFbiMMeH  Jlopiik  koHe xom  micTi  ecimaikTep AenapramMeHTiMeH
BIHTBIMAKTacCThIKTa, Scrophulariaceae TykpiMaackina xatateiH Verbascum densiflorum, V. orientale
#aHe V. Phoeniceum ecimaik TyprepiHiH GHOTOrHsUIBIK GeCeHi KOCBUIBICTAPBIH Ta3ajay KOHE
ONapJbIH KYPBUIBIMBIH Talay Abl COTTI XKYPri3/i.

Ocimaikrepai 3epTTeyaeri SKCIEPUMEHTTIK KYMBIC HOTHXKECIHAE O 13 KOCBUIBIC (7-pmaBoHOMOTAD,
4-upuznounrap, 2-penunnponaHounarap) Geninm anjpl, onapabiH Oipeyi kaHa, GypbiH omeGueTTe
cunatranmaras; Geceyi - Verbascum TykbiMaac ecimaikrep yimriH skaHa Gosbin TaGbitaasl. Beninren
KOCBUIBICTAPJBIH KYPBUIBIMBl XUMHUSIBIK (KBILIKBUIABIK, CUITUTIK T'MAPONHU3,) XoHe crektpiik ('H
#ane PC SIMP, HMBC, HSQC. COSY. NOESY, undpakbibul, YK-CIeKTpocKonHus sKoHE Macc-
cniektpoMeTpus EI-MS) tannay spicrepiMeH aHbIKTanb!.

Bronorusibik GenceHminikTi 3eprrey skcmepumentTepinme 12 ¢uronpenapar xoHe Verbascum
TYKbIMBIHAH | kaHa KOCBUIBIC CHIHAIABL. BHONOrMsibIK ckpunHMHr (in  vitro) —mapTTHI
duTonpenaparTapAbiH  LMTOTOKCHKANbIK, OaKTepusFra Kapchl, KabGBIHyFa  Kapchl  JKOHE
aHTHOKCH/IAHTTHIK O€JICEHLTIriH aHBIKTa/abl, 6yJ1 GoMalaKkTa CHIFbIHABLIAPAB KAXKETTi KIMHHUKAIIBIK
CBIHAKTap afdKTaJlfaHHaH KeHiH MeIMUMHAa >KOHE aybll LIapyallbUIBIFBIHAA KOJJaHYFa YCHIHYFa
MyMKiHZiK Gepeni. Byn ¢urompenapaTrapabiH jkeke KOCHUIBICTAphl KaObIHYFa jkoHe GaKTepHsra
Kapcel Jkorapel GenceHpinikke ue. KaGbiHyra Kapcbl GeNCEHIUTIKTIH HeTisri KOMIOHEHTTepi
®naBoHoMA, moTeonuHHiH 7-O-B-D-riokonupano3ui-3-0-(3-THAPOKCH-4-METOKCH) LIHHHAMATEI
So:bIm TaOBLIAIEL.



K MykakaHOBaHbIH FBUIIMH — 3€pTTey JKYMBICHI FBUIBIMH JKAHATBIFEIMEH JKOHE O3iHIIK
epeKesiriMer aikpiHaanasl. JKyMmbicTa 3epTTey omicTepi MeH 9KCIIEPUMEHT TEXHHKAChl MYKHAT
CHMAaTTaiFaH. bacTankel peakTHBTep, MaTepHafap OHe ONApAbIH HETi3ri (DHU3MKa-XMMHSIBIK
napameTpiiepi erxkeii-Terxkeiini cunarranran. [laiianaHbUiran CHIFBIHIBUIAPBI 36PTTEYTE JarbIHaay
Ke3eH/epi, XpoMaTorpadMsIbIK 3epTTeyiepliH amicTepi MeH apTTapbl €rKeh-TerKeMIi KoHe
CayaTTel CHNATTaNFaH. JKCIEPUMEHTTIK AEPEKTEPAiH exdyip Geliri SKCHepUMEHTTIK karFaiinapaa
aJIFall peT aJIbIHFaHBIH aTall OTKEH JKOH.

JKymbic KaxeTTi anpobauusaan eTTi. JKyMBICTBIH HITHIKE/IEPIMEH KOPBITBIHABUIAPHI XaIbIKapasbkK,
JKEPriliKTi JKypHaIapaa koHe KOH(epeHIMANapaa YChHBUIBL. 3epTTey Matepuanaapsl GoMbIHIIA
aBTop 11 FBUIBIMA Makana apusiambl: | Makama XaabIKapaibiK KypHanga (Thomson Reuter
nepekrep Oasaceinna); 3 makana Kasakcran PecryGmmkacel BiliM koHe FbLTBIM MUHUCTPJIITIHIH
BifiM >koHe FBUIBIM CalacBIHIAFBl camaHbl KaMTaMachi3 ety KommureTi ycbiHFaH Keprimikri
GachuTBIMAAPIBIH KypHAIIaphIH/A, (uronpenaparrapasr any saicrepi KP maitmaner mozmenine 1
TIATeHTIICH KOPFaslFaH XoHe 6 MaKajia XalbiKapalblk/MEMIICKETTIK KOH(pEPEHIMs MaTepHaIiapbIHaa
KapusnaHbl. 3epTTeyJiep MeH FBUIBIMH JKapUsIaHBIMIAP KYMBICTHIH Ma3MyHbIH TOJIBIK KOPCETEN],
an aBTop K .MykaxkanoBa 6D060600 — Xumuss MaMaHabIFbl OOMBIHIIA ¢unocodust gokropsr PhD
aTarblHa JIaUBbIK.

Men, JKasupa MykaxkaHoBa XaHBIMHBIH aifaH OUTIMI MEH KOJN JKeTKi3reH HOTHKENIepi OHBIH
HHCTHTYTBI MEH €JliHe 30D Maiia dKeJIeTiHiHe ceHiMaiMin. MeH oFaH KETICTIKTEP MEH JKETiCTIKTEpre
TOJIBbI FBIJIBIMU MaHCaIl TiTeHMIH.

KOMKOUbLIObY/

@unocodus nokropsl, Axmer BEATJIU

Mennumua FeUTBIMaApEI YHHBEPCHTETIHIH

Jlepinik sxaHe X0 HicTi eciMaiKTep AenapTaMeHTiHiH GacuIbich

Enran6ansr mep:
MEJIMIIUHA FBUIBIMIAPBI YHUBEPCUTETI
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24 mampip 2022 xbu1. Men, Cmaunosa WMunupa Epkunroxaessa, Komureri
TIDKey KBI3METi *oHe KYKBIKTBIK KeMek kepceTy Kasakcran PecryGnmkachi
ominer Munuctpririven 2014 sxeurrbl 06 KasaHma Gepinren Nel4014877
MeMIeKeTTiK Jmuensus, Ibirpic-Kaszakctan o6/bICkl HOTAPHATTHIK aiMaFbIHbIH
KEKelle HOTapUyChl, OChl KYXKaTThl ayJapFaH ayaapMamibl OIiJKaHoBa Apait
OJIIKaHKBI3BIHBIH ~ KOJTAaHOACKIHBIH TYMHYCKACHIH pacTaiMbIH. JKeke 6achl
AHBIKTAJI/IBl, 9PEKETKE KaOLIETTiNIir )oHe yoKIIETTIIIr TeKcepinzi.

.Tizinimae Ne 1949 ripkenzai

Onpipingi: 1 623 TeHre
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s(dec/ 0eTi HOMipJICHEg
JlaHHBI} TOKYMEHT NPOHYMEpOBaH H IpoLEi/pe
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Horapuyc . H.E Cma




