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General characteristics of the work The presented dissertation work is devoted to a
comprehensive study of the physiological, biochemical and cytomorphological bases of
accumulation of natural rubber in the roots of an endemic plant of Kazakhstan Scorzonera Tau-
saghyz. The work is carried out at the junction of such disciplines as botany, biochemistry,
molecular biology, and biotechnology, and is distinguished by an interdisciplinary approach. The
author has solved several relevant and practice-oriented problems aimed at studying and using this
plant as an alternative source of natural rubber, comparable in quality to rubber of hevea (Hevea
brasiliensis).

The purpose and objectives of the study The objective of the study is clearly formulated and
aimed at studying the cytomorphological and biochemical characteristics of Scorzonera Tau-
saghyz. The tasks set follow logically from the objective and cover both fundamental aspects
(genetic identification, study of pigments of photosynthesis, chromosome analysis) and applied
ones (development of methods for rubber extraction, determination of physicochemical properties,
assessment of agricultural practices).

Methodology and objects of research The applied set of methods (methods of light and phase
contrast microscopy, NMR spectroscopy, chromatography, chromosome analysis, biochemical,
and molecular genetic methods) corresponds to the modern level of scientific research and is
adequate to the tasks set. The object of the study was various plant organs collected in natural
conditions, which increases the reliability and significance of the results obtained.

The scientific novelty of the work is confirmed by several unique results For the first time, an
elemental and molecular analysis of rubber from the roots of Scorzonera Tausaghyz, isolated by
two different methods, was carried out; The characteristics of the rubber of Scorzonera Tau-saghyz.
showing its similarity to rubber of Hevea brasiliensis in terms of molecular weight and structure;
The karyotype (2n = 14) and size of the plant genome were determined;
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Using the ITS sequence data was conducted taxonomic study and determinate phylogenetic
refationships of Scorzonera Tau-saghyz in Subtribe Scorzonerinae of tribe Lactuceae (Asteraceae:
Cichorioideae); A weak correlation was found between the content of photosynthetic pigments
and the accumulation of rubber, which sheds light on the metabolic independence of these
processes; An environmentally friendly method for increasing the germination and growth of
seedlings using vermicompost is proposed.

The practical significance of the work is obvious The data obtained can be used to create
technologies for industrial production of natural rubber from Scorzonera Tau-saghyz, develop
selection of high-yielding and resistant varieties, and apply agrotechnical methods (biohumus) for
mass cultivation of the plant. In addition, the work contributes to the preservation of the genetic
diversity of endemic species and can become the basis for biotechnological and pharmacological
developments.

Design and structure of the work The work is well structured, presented in a scientific style,
contains all the necessary sections. There is a clear logical structure: from the justification of
relevance to the formulation of tasks, description of the methodology, interpretation of results and
formulation of conclusions. The materials have been tested at international conferences, published
in peer-reviewed journals, including journals from the Scopus database, and confirmed by patents,
which indicates high scientific reliability and recognition.

Personal contribution of the author The author independently conducted extensive experimental
research, processed data, and compiled a scientific paper. This is confirmed by the volume of
collected material, the depth of analysis, and the presentation of the results obtained in the form of
scientific publications and patents.

Conclusion The dissertation work on the topic “Study of cytoembryological and biochemical
regularities of accumulation and analysis of natural rubber in Tau-saghyz population (Scorzonera
tau-saghyz Lipsch. et G.G. Bosse)" is a completed scientific study of both theoretical and practical
value. The work meets the requirements for candidate dissertations, and its author deserves to be
awarded the academic degree of Doctor of Philosophy (PhD) of biological sciences.
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ARyMBIeThIn kALl ennarraMacsl  YoblHblIbin OTBIPFAH  JIHCCEPTALUANBIK  FKYMBIC
Kasakcranuoiil snaemuk ocimauiri - Scorzonera lau-saghyz Tamblpnapbliaa Taburu KayuyKTbli
AHHAAYBIT KANTAMACHIZ CTCTH (YH3HOAOTHATIBIK, GHOXUMMSIBIK JKoHe LHUTOMOP(OIOT HSIBIK
HEFI3ACPAL KeINCIUL 3epTTey e apHairaH. JKynbic GoTannka, GHOXMMHS, MONIEKY TANbIK GHOOr 1S
AKOHE  OHOTEXHOIOMHA  CHAKTBI FRITLIM - cananapblHbli OaiinanpicblHaa OpbIHAANFAH  KaHE
MRHAPAIBIK TaclIMEN CpeKIUeaeHe. ABTOP OChl OCIMIIKTI TadHru Kay4uyKThIH Oanamaiel Ko3i
peritiie seprreyre xaHe naitnananyra GarwTTaji OTBIPBIN, NPAKTUKAIBIK MaHkI3bI Gap Giprelue
O3CKTI MacenenepiL uemTi. Anbinran HATHIKENCp canacel Karuinad Hevea brasiliensis arallbinan
WIBIHATBIE TAOHEH Kay UyKICH CaabICThIPYFa GONATBIH OHiM ajyra MymKinaik oepei.

Seprreyiin Mareatl men mingerrepi 3epTreyain MaKcaTbl HaKThl TYIKbIPBIMAIFAH HKaHE
Scorzonera tau-saghyz ocimairinin LUTOMOP(OAOTHANBIK JKaHe OHOXHMHSIIBIK epeKLIesiKTepin
seprieyre Oareirranran. Kolibuiran MiHgeTTep MakcaTTan KiCbiiibl TYPAE TybIHAARIBI JKoHE
iprejii acnexrinepai je (reHeTHKaablK naeHrudukaumns, Gorocuures IMUIMEHTTEPIH 3epTTey,
NPOMOCOMANBIK Tanuay), Kosanbanel acnekrinepai e (Kayuykrsl Gonin any dJicTepin azipney.
OHBIH (PH3MKA-XUMUSIBIK KacHeTTepin AHBIKTAY, arpoTeXHUKAIBIK Tociniepai Garanay) Toabk
KaMTH/LbI.

Seprrey apicrepi men nnicanaapor Kosnausiiran dnicTep Keweni (3KapbK sKoHe Pazanpik-
ROHTPACTTBL MHKpOCKonus dnictepi, SIMP-cnekTpockomnus, XpoMaTorpadus, XpomMocoMalibiK
Taay. OHOXMMHSIILIK HKHE MOJCKYAaNbIK-FeHeTHKATbIK JiCTEP) 3aMaHAYH FBUTLIMH 3epTTey
Jlenreiiine caiikec Keneli skate KOHbIIFaH MIHACTTep i Wewyre TobIKTail caii.

AKYMBICTBI FLLILIMU RANAIBIFBI KeJ1ec Oipereii noTHRenepMen aaaeeneni A nrann per
Scorzonera  tau-saghyz  TamplpaapeiHan e TYpai dnicnen Gonimin aaviHraH KayuyKThi
VICMEHTTIK  AKOHE  MOJICKYIANbIK Tanjaayel SKyprisingi: Scorzonera  tau-saghy:z Kayuyrimin
MOJCKYJIQIBIK Maccachl MCH KYPblUILIMBE O0libiHIa Hevea brasiliensis Kay4yrsiMen YKCACTBIFLIH
KOPCCTCTIH cHNATTaMaNapbl aHBIKTaNAbl; OciMaiKTiH KapuoTni (2n = 14) skone renom Monmepi

ANKbIH A,



ITS nykaeornaric  rtisbextepi  werisiupe  Scorzonmera tau-saghyz Typinin  Asteraceae
ryReackinbi - Cichorioideae  ximi - TyKbiMaacelHa  kaTaThil  Lactuceae  TpHGACHINbIH
Scorzoneringe TAPMAKUIACHIIAAILI TAKCOHOMMANBIK OPHBI MeH (DMIOreHeTHKABIK TYbICTBIK
OaitanpicTapel anbikTanibl. POTOCHHTE3AIK MMIMEHTTEPAIN Moepi MeH TabHru Kay4yKThIH
ARHHANYBL  apacbiiia  daci3  KOppeiauusnblk  Gaiilanbic  aHBIKTaNbIn, Gy YaAepicTepiiH
MEeTabOIM3MIIK TYPFbLIAN TOye/cis exenairi kopeerinai. BepMUKOMIOCTTHI Koiamy APKbLILI
TAY-CArbi3 TYKBLIMJAPBILBIL OHFIITIF MEH OCKIHACPIHIH ©CYIH apTTBIPYblH IKONOTHSIIBIK
Kay 11ci3 aJlci YChIHbIILL.

ARYMBICTLIL BPARTHRAIBIK. MAHBIZILLILIFLL AJIbIHFAH Aepektep Scorzonera tau-saghyz
ociMlirinen Taburn KayuyKTbl OHEPKACiNTiK oHAipy TEXHOMOTUANAPBIH JKacayra, JKOrapbl oHiM i
KOHE TO3IMJLL COPTTAP/LI IpiKTeyre, coHjaii-ak eciMaikTi skanmnaii Ocipy YLIiH arpoTexHHKalbIK
dpicrepai (Guorymyce) Kostanyra Mymkinaik 6epeni. CoHbIMeH Katap, OyJ JKYMBIC SHACMHK
TYPJACPAIH FEHETHKAIBLIK APTYPAINIriH caKTayFa ylec Kocambl skaHe GHOTEXHOJOIMSIBIK JKIHE
(hapmaxkonoruannik seprreynepain aamyeiua Heriz 6oaa anapl.

AYMBICTBIIL RYPLLILIMBL  Menl Gesenaipinyi  JKyMmbIc FBIIBIMM  CTUABIC KA3bLIFAH.
KYPBLILIMBE JKAKCE Y HBIMACTLIPBLIFAH JKdHE Gapibik Kaxerti Genimaepai kamtiasKynmbic
O3CKTINKTI Herizieycn Gactan 3eprrey MiHAETTEpiH TYKRIPLIMAAYFA, d/1icHAMAHbI cunarrayra.
AABIHFAN HATHIKECPAL Tal/layra JKOHe KOPBITBIHABLIAPABI JKacayFa JeiiiHri HAKTHI JTOFMKAbIK
KYPBUILIMMCH epekLieeHe . 3epTTey MaTepHan1aphl XaablKapalbliK KoH(epeHumnsanapaa colnan
OTRCH. PCHCH3HAIAHATLIN FLUILIME JKYPHAIAAPAA, OHBIH illiHAe Scopus AepekKopLIHa eHrisinreH
OACLILIMARP/A SKAPHANANFAN SKIHE NATEHTTEPMEH PAacTaFaH, OYJ1 AKYMBICTBIH JKOFaphl FBITLIMH
CCHIMJUZIMT MEH FBUIBIMIL KAYBIMJACTBIK  TAPATBIHAH  MOIBIHAANFAHbIH KepceTeli. ABTOp
seprreyil Aepdec opbitiail, ol GapablK Heri3ri Ke3eHJlepiHe JKEeKe YIeC KOCThI.

ABTOPIBIN Keke yieci ABTOP KEH ayKbIMIBI JKCIEPHMEHTTIK 3epTreyaepai aepbec
ARYPPI3In, anbiiran ACpeKTepLi OHIeM, FhLIBIMU KYMBICTbI AaiibIHAAbL. byn xunanran marepuan
KoJIeMiMEH. Tal1ay Ibill TepeHIiriMeH, conaii-aK HOTHIKENIEPIIH FhUIBIMH SKAPHSIAHBIM/IAD MEH
NATCHTTEP TYPILC YChIHBITYBIMCH J2e1CHe .

KOPBITBINABLL IHCCePTALNAINBIK KYMBICTBIH TaKbIpbIGbl «Tay carbl3 nOnyJasiHACHIHAFbI
FOHIH Kayuy KT KHHATY BIHBIL UHTOIMOPHONOMMAIBIK KaHe GHOXHUMMSIIBIK 3aH/bLIBIKTAPBIH
3CPTTEY Kdne Tannay (Scorzonera tau-saghyz Lipsch. et G.G. Bosse) » TaKbIpbIOLIHAF bl
ANCCCPTALMABIK SRYMbBIC TCOPHAILIK KaHE MPAKTHKANBIK MaHbI3bl 0ap asaKTaNFaH FhUILIMH
seprrey. 0okl Tadbiiaibl. AKyMblc JMCCEPTALMSIBIK 3ePTTEYICpre KOMbIATbI Tananrapra
TOJALIK COlKeC Keledl, ail OHbIIL aBTOPbI OHOIOrHA FhIABIMIAPLl GolibiHmwa (PhD) FeiabiMu
JDPEIKECT anyra JaiblK jien canaimMbl.



Ocpl aynapma aFbUILIBIH TUIIHEH Kaszak TiliHe ayaapmaiibl MOpainosa Aiirepum
bepuxbaesnamen, 2KCH 850822403402, exi MBIH JKUBIPMa ATTHIHIIIL JKBUI/IBIH OH OeciHiii
[Ii717e KyHi OpBIHIATBL.
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v Kazakcran Pecrmybnukacel, Anmatel Kanachl. OH OeCiHUIl HIJIIe €Ki MBbIH KUbIPMa
anTeIHLIEL kBT, Men, 3eiliteHos Jlyman Cepukosuu, Kazakcran PecnyGnukacer Oainer
Munuctpririnin  Tipkey KbI3MeTi K9HE KYKBIKTBIK KOMEK KOPCETY KOMHTETIMEH
17.01.2014 sxpusl Gepinren Nel4000421 mMeMIeKeTTIK IMLEH3Us HEri3iHAe apeKeT eryLui
AnMatbl KallacklHBIH HOTapuychl, ayaapmainsl MOpaimoBa Aifirepum bepuxkbaeBHaHbiH
KOJIBIHBIH TYITHYCKAJIBIFBIH KyaJaHAbIpaMbIH. AydapMalllbIHbIH KeKe 0achl aHBIKTA/Ib.
opeKeTKe KablneTTiniri KoHe oKimeTTiUTIr TeKcepimi.
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