REVIEW
of the scientific consultant on PhD doctoral dissertation of
Bauyenova Meruyert
'Bioremediation of polluted aquatic ecosystems based on microalgae and
water plants consortia'
on specialty 6D070100 — Biotechnology

The relevance of the topic of this study is correct and it is directly related to
the newest priorities of biotechnology to study and develop new methods of
purification and recultivation of polluted aquatic ecosystems. In this regard, the
study focused on selection of biologically active objects that may create a
consortium, the identification of the variety relationships between biological
components in artificially formed associations and the creation on this basis a
consortium with its wide application for bioremediation of natural and wastewater
from heavy metals is of particular relevance.

It is known that to improve the efficiency of bioremediation not mono- but
mixed cultures of microorganisms are used. It is necessary however, to take into
account the peculiarities of intraspecific relationships between cyanobacteria and
microalgae and the interactions between photo- and heterotrophic microorganisms.
In recent years environmentalists along with assessment of the level of pollution
and determining their sources, are increasingly paying attention to the
identification of the "destiny" of substances in the natural environment, their
transformations and interactions with living organisms. A convenient object for
such studies are higher aquatic plants, cyanobacteria and microalgae, which are
able to accumulate in high concentrations many elements and transform them into
a non- toxic forms, the process, which is now widely used for bioremediation and
purification of wastewater.

The above gives the basics to assert that the topic of the dissertation is
relevant.

The novelty of the research of Meruyert Bauyenova first and foremost is
ensured by the selection and identification of 7 new strains of microalgae from
different aquatic ecosystems and studying their cultural and morphological
properties. It was the first step to obtain a consortium of higher aquatic plants and
microalgae which can be used to purify polluted aquatic ecosystems.

The research of Meruyert Bauyenova represent a complete, logically
structured scientific work with the strong theoretical background of foreign and
domestic scientists, biologists, as well as representatives of other natural sciences,
which confirms the quality and thoroughness of the work done by the applicant.
Therefore, Meruyert Bauyenova successfully solved the consistently
formulated tasks and achieved the goal of the study.

The main benefits of the work are fully reflected in her scientific publications.
The content of the dissertation fulfilled the research specialty. The most of the
provisions and achievements of the work have the necessary novelty and
theoretical and practical significance.




When conducting research on her doctoral dissertation Meryuert Bauyenova
have acknowledged and applied widely accepted in algological and
hydrobiological research methods and used modern genetic and physical-chemical
approach, which resulted in obtaining proper and fully representative data
necessary to solve the study tasks. The experiments were duplicated or replicated
several times, which ensure the presence of reliable patterns in the studied
processes.

The results of the dissertation were published all together in 22 publications
including one article published in the journal from the list of Journal Citation
Reports (with impact factor), nine articles in national scientific journals from the
list of the Committee for control in the field of education and science of the
Republic of Kazakhstan and twelve in the materials of international conferences.
Moreover, the obtained results were broadly discussed during various scientific
meetings and symposia also at the international level and received the approval of
leading experts.

The practical value of the research conducted by Meruyert Bauyenova is
reflected in granted patent on 12.12.2017 of the Republic of Kazakhstan for useful
model Ne2551 on "Method of biological treatment of domestic and industrial
wastewater".

In summary, the results obtained by Meruyert Bauyenova provide new
achievements and broaden our scientific knowledge in the fields of algology,
particularly in ecology of algae and using of algae consortia in biotechnology.

Therefore, I confirm that the research conducted by Meruyert
Bauyenova meets the requirements of PhD dissertations in particular
theoretical and practical results meets the requirements for a PhD doctoral
thesis on specialty 6D070100-Biotechnology.

Prof. UAM dr hab. Mikotaj Kokocinski
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HAY4YHOro KOHCYJIbTaHTa no PhD nokTopckoi auccepranuu
Bayenosoii MepyepT
Ha remy: «buopeMeananus 3arpa3HEHHbIX BOAHBIX IKOCHCTEM HA OCHOBE
aAcCONHMALMU MHKPOBOJOPOC/Ieii H BOAHBIX PACTEHHID)
ITo cnenuanabaocTn 6D070100 — buorexHosorus

AKTyanpHOCTb TeMBI [AHHOTO KCCIEIOBaHUs HE BbI3BIBACT COMHEHUH,
[OCKOJBKY OJHHM W3 MPHOPHTETHBIX HANpaBlIeHWH pa3BUTHs OHOTEXHOJIOTHH
ABNSIeTCS MTOMCK M M3y4eHHe HOBBIX METOJOB OYHCTKM 3arpsA3HEHHBIX BOIHBIX
sKocucTeM. B CBSI3U € 3THM, TOMCK M 000D aKTHBHBIX OHOOOBEKTOB /IS CO3AaHNUA
KOHCOPIMYMA, BBISBIEHHE OCHOBHBIX THIIOB B3aMMOOTHOLICHHH MEXIy HAMH B
HCKYCCTBEHHO COPMHMPOBAHHBIX AaCCOLMALMSIX M CO3aHMe Ha 9Toi Oase
KOHCOPIMYMa ¢ OGLIMPHBIM CIIEKTPOM COPOIMH TSDKEIIBIX METAILIOB, €r0 IHPOKOoe
NpuMeHeHHe Ui OuopeMenualdu NPUPOAHBIX M CTOYHBIX BOA IPEACTABIACT
0cO0YIO aKTyalIbHOCTb.

WsBecTHO, 4dYTO JUIs TOBBIIEHHS dSQdekTuBHOCTH OuopemMenraluy
MCIONIB3YIOTCS HE MOHO-, @ CMelIaHHble KyIbTYpbl MHKPOOPraHW3MOB, A
MOJy4eHHsl KOTOPBIX HEOOXOAMMO YYMThIBATH OCOOCHHOCTH BHYTPHBH/OBBIX
B3aUMOOTHOIIICHN HaHOOaKTepuilt 1 MUKPOBOOPOCIIEH 1 B3aUMOBIMAHKUE doto -
M reTepoTpPOMHEIX MHKPOOpPraHW3MoB. B mnociegxue rojipl 3KOJIOrd Hapsiy ¢
OLICHKOW YpPOBHs 3arpA3HEHUM W ONpEJIeNeHUs] WX HCTOYHHKOB BCE Oomplle
00pallaloT BHUMaHWEe Ha BBISBICHHUE «Cy/[bObD» MONABIIMX B MPUPOAHYIO CPeiLy
BellleCTB, KX PeBpALeHHIt i B3aUMOEHCTBHII C )KMBBIMU OpraHu3MaMi. Y 100HbIM
0OBEKTOM IS TAaKMX MCCIEIOBAaHMM CIy)KaT BBICIIKME BOJHBIE PACTEHHUE,
[HaHOGAKTEPHH U MUKPOBOJOPOCIIH, KOTOPbIE CTIOCOOHBI HAKANINBATL B BBICOKHX
KOHLEHTPAIASX MHOTHE SIEMEHTBI U [IEPEBOIUTH UX B HETOKCHYHYIO (OpMY, 4TO B
HACTOSIIIEe BPeMs IIMPOKO MPUMEHSETCs B LeNaX OuopeMeualny - JUisi O4HCTKH
BOJIHBIX CTOKOB.

BhIILIEU3/10/KEHHOE [IaeT OCHOBAHHE YTBEPIK/IATh, YTO TeMa JUCCEePTALHOHHOI
paboThI SIBIISIETCS aKTyalbHOM.

Hopm3Ha wuccienoBanuii bayenoBol M. mpexzae BCero obecrnednBaeTcs
BhUICJICHHEM 7 HOBBIX IITAMMOB MHKPOBOJAOPOCHEH W3 Pa3IMYHbIX BOIHBIX
DKOCHCTEM, H3yYeHHeM HUX KyJIbTypalbHO-MOP(OIOTHIECKHX CBOWCTB M HX
unenTudukanpeil. Exo Bnepsble Moy4eH KOHCOPLIMYM BBICIIHX BOJHBIX pacTeHui
¥ MUKPOBOIOPOCIIEH, KOTOPBIH MOKET OBITh UCIIONB30BAH B O4MCTKE 3arpA3HCHHbIX
BOJTHBIX 9KOCUCTEM.

Wccnenosanusi bBayeHosoit M. mnpejcTaBisior coboi  3aBeplLICHHYIO,
JIOTHYECKH CTPYKTYPHpOBaHHYIO HayuHylo pabory, rie TeOpeTHYEeCKYIo 6a3y
HCCHIEIOBAHMS COCTABHIM TPY/Abl OTEYECTBEHHBIX H 3apyOeKHBIX yHUCHBIX-
GUONIOTOB, @ TAaKKe MpelCcTaBUTeNiel JApPYrHX eCTECTBEHHBIX HaykK, HTO
NOATBEPIKAAET A0GPOTHOCTH M OCHOBATENLHOCTh TPOJIENAHHON COUCKATENIEM
paGoTel. MepyepT yCIEWHO pelia Mocjaea10BaTesIbHO chopMyIUpOBaHHbIE
3a/1a4y U JOCTUIIIA TTOCTABIEHHYIO 1€JIb UCCIIeI0BaHuUA.



OcHOBHBIE MONOXKEHUS paldOTHl IOJHO OTPaXEHbI B ee IyONuKalusX.
CopiepkaHue JuccepTaliid IIOJHOCTHIO BIMCHIBAETCS B 3asIBICHHYIO HAYuHYIO
CIENUANILHOCTE. BONBIIMHCTBO TOJOXKEeHUH paboTel obnanaioT HeoOXOAUMMOU
HOBHU3HO#M, TEOPETHYECKOH U TPAKTUUECKON 3HAaUUMOCTHIO.

B npoiiecce pabotsi Ha JOKTOpCKOM nucceprauuei bayenosa M. usyuunna u
OCBOMJIAa KaK CTaHjapTHble, OOIIENpUHSATbIE B AlNrOJOIMYECKHX U
rEAPOOMOIOrHYECKIX HCCIeIOBAaHUIX METO/Ibl, TAK U COBPEMEHHbIE I'€HETHUECKHE
1 (hU3UKO-XHMHYECKHe METO/Ibl HCClIe[IoBaHMsl, IPUMEHEHHE KOTOPLIX MO3BOJIAET
MOJYYUTh JaHHbIE, MaKCHMAaJbHO HAIpaBleHHbIe HAa pPEIIeHHUEe IOCTaBJIEHHBIX
3ajga4y. [lpoBofmMBbIE SKCIIEPUMEHTBl NyONMpOBaIMCh HECKOJBKO pas, 4To
MO3BOJISIET YTBEPKAATh O HATMYUHK JTOCTOBEPHLIX 3aKOHOMEPHOCTEH B M3y4aeMbIX
rpoieccax.

OcCHOBHBIE Pe3yJIbTaThl JUCCepTALK OITy0JIMKOBAaHBI B HECKOJIBKUX M€YaTHBIX
paboTax, OHH HEOJHOKPAaTHO OOCYXJAJIMCh Ha pPAasIMYHBIX KOH(MEPCHLHAX W
CHMITO3HYMax, B TOM YHCJIC ¥ MEXKIYHapOAHOIO YPOBHS, M MOJIy4YHIIH Ofo0peHue
BeJylIuX cremuaincToB. Ilo pesynbratam uccieqoBaHUH OmyOaMKoBaHO 23
Hay4YHBEIX Tpyaa, B ToM uucie, 10 crareif, | U3 KOTOPBIX B XypHajuax ¢ UMIAKT-
dakropoM; 9 crareif B pecrnyONMKAHCKUMX HAyuHBIX JXypHajnax W3 MepevHs
Komurera 1o KOHTPOITIo B chepe oOpazoBanus 1 Hayku PecrryOnuku Kasaxcran; 13
B Martepuaiiax MyXJyHapOAHBIX KOH(pEpPeHLIUH.

[Ipakruyeckas LEHHOCTb palOThl 3aK/I04aeTCss B TOM, 4YTO Ha OCHOBE
[IOJIYYEHHBIX JaHHBIX pe3yiapTaToB momydeH nareHT PK Ha monesHyro Mojeib
Ne2551 or 12.12.2017 r. nHa «Croco6 OuOMOrHYecKOH OYMCTKHA OBITOBBIX H
ITPOMBIIIIEHHBIX CTOYHBIX BOIY.

B 1ie510M, pe3ysibTaThl, [OIy4YeHHbIE aBTOPOM, SBIISIOTCS HOBBIMU HAy4YHBIMH
3aHUSIMU Ha CTHIKE allbroIOTUH, OUOTEXHOIOTUH U SKOJIIOTHH.

Pabora bayenosa M.O. BBINOJHEHA B COOTBETCTBMM C TPeOOBAHUSIM,
npeabsBasieMbiM PhD 1oKTOpCKUM AMcCepTALlUsIM.

CynTalo, 4To BHIIOJHEHHAs AuccepTalMonHas paborta bayenosa M. 1o kpyry
PEILEHHBIX MpobJeM ¥ 3HAYMMOCTU IIOIYYEHHBIX PE3yJbTAaTOB Ui TEOPHH U
NPaKTUKH COoOTBETCTBYeT TpeOoBaHMsM K PhD moxropckum auccepraunusm 1o
crenuanbHoct 6D070100 — buorexnosorus.

[1po¢., xabunurrpoBaHHbli JokTOp Mukonai KokoCcHHCKH#H
/moanuce/

/turamrt/




SI, Kanenosa Aiirepum Awmanrenpiuesda, HMHMH951006450095, (ymocrosepenue
muunoctu Ne035190560, Bermano MBJT PK or 17.06.2013r. nme#ictBurensHo 1o 16.06.2023r.),
HACTOSIIMM MOATBEPXKIAI0, YTO JAHHLIM 11epeBOjJ COOTBETCTBYET COJACPIKAHMIO OpUIHHATA

JOKYMEHTA.
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«ITepBoe» anpesis ABe ThICSUH JSBSTHALATOTO roxa, s, Myrannera [lunsapa Pamnunosna,
HOTapHyc ropoja AJMAarhl, ACHCTBYIOUMI Ha OCHOBAHWM TOCYJApPCTBEHHOH JMLEH3HM N
0000252, seyrannoit KomuTeroM [0 oOpraHdsalHd I[IPaBoOBOH IMOMOILIH M OKAa3aHHIO
IOpH/IMYecKuX ycnyr HaceineHuio MunucrepcrBa Ocrtuumm Pecnybnuku  Kasaxcran ot
03.11.2005 roma, CBHAETEIBCTBYH) [OJUIMHHOCTh TOAMUCH, CHAE/IAHHOW MEPEBOAYHKOM
KanenoBoit Alfrepum AmaHrenpJneBHOH. JIMUHOCTL MOANMCABINEH IOKYMEHT YCTaHOBIICHA,
J1eecriocoOHOCTh U TTOTHOMOYHS €€ ITPOBEPEHEI.

3aperucTpupoBaHo B peecTpe 3a Ne SR/

Omnnaueno cornacid £1.30, 1. 2. 3akona PK «O Horapuare»
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