To whom it may concern

Eeport on the PhD Thesis
“Development and validation of the technological scheme for preparation a gel of plant
origin®, written by Dariya Kassymova from the Al-Farabi Kazalkh National University, under
the supervision of Prof D, Zhusupova Galiva Eventaevna

The PhD thesis elaborated by the candidate Dariyva Kassymova has two main objectives. The
first objective is to conduct a pharmacognostic study of the chemical composition of the roots
and aerial parts (AP) of Limonium gmelinii by comparing three different exctraction methoeds:
classical maceration (CM), ultrasonic extraction (USE) and supercritical fluid extraction (SFE).
Following this, the study examines their immmnemodwlatery and antinflammatory properties.
The second cbjective is the development and validation of a technological scheme for prepanng
optimal gel compositions based on substances from the roots and APs of this plant The
proposed approach and the topics investigated demonstrate complete originality, providing an
in-depth overview of the current state of the art. which serves not only as an introduction to the
topics but also as the foundation vpon which to achieve the objectives mentioned previously.
It merges kmowledge from advanced methodologies with relevant examples for the investigated
topics. These strategies merged to achieve the objectives of the present PhD thesis, highlighting
the industrial significance of L. gmelinii in Kazakhstan and the resource availabality for its

processing.

The methodologies employed in this research are robust and varied. Indeed, the study aims at
optimizing CM, USE. SFE in order to determine the most efficient process in terms of yield,
tannin content, and total polyphenols content. Im this regard, USE proved to be the most
effective method offering a high vield and significant quantities of active substances. Thus, the
chemical composition of the extracts obtained was analyzed wsing various analytical
techniques. including TC-QToF-MS and High-Performance Liguid Chromatography (HPLC).
These analyses identified a total of 62 compounds in the extracts from CM and USE methods.
Root extracts were rich in sulfated derivatives of phenolic acids and flavoneids, whereas the
extracts from the aerial parts contained higher amounts of flavoneids. along with unigque
compounds such as lignanamides and N-transfernloyltyramine. The extracts were tested for

their antimicrobial activity against both a Gram-negative and Gram-positive bacteria (ie.,



Escherichia coli and Staphylococcus epidermidis, respectively) and evaluated by the inhibition
Zone assay in agar plates. They resulted inactive against £ coli, while they showed significant
antibacterial activity against 5. gpidermidis, likely due to the presence of polyphenols in them
rather than polysaccharides. Furthermore, she developed pharmacentical gels with extracts
from roots and APs of plants of L. gmelinii and these were validate for their stability, meeting
the standards of the State pharmacopoeia of Kazakhstan Additionally, the gel showed
comparable efficacy to 1.0% Diclofenac gel, with formulations from the aerial parts displaying
higher activity than those from the roots.

General conclusions

[ had the pleasure of mentoring Dariva Kassymova during her visiting period at the Department
of Chemistry and Technology of Dimgs at the Faculty of Pharmacy and Medicine Sapienza
University of Fome With her extensive research experience and professional qualifications,
Dariya proved to be a diligent and capable researcher under my guidance. It is worth noting
that the PhD research of Dariva makes a significant contribution to the field of pharmaceutical
sciences, particularly in the development of plant-based medicinal gels. The thesis is of high
quality, demenstrating her capabilify in conducting independent and rigorous research. Based
on the notable achievements demonstrated within the scope of her research it is my
professional opinion that Darnya Kassymova is a top-tier PhD investigator deserving of the
degree.

Rome, 24/03/2024

Bruno Botta

Professor of Organic Chemistry

Rector of Unitelma Sapienza Universita degli Studi di Foma
Piazza Sassan, 4 - 00161 Rome, Italy

Phone (+39) 06 99 58 01 11

email: breno bottafuniremal it, rettore@unitelmasapienza it




Bcem 3auHTEpPECOBAaHHBIM JTHLIAM

Penenzus
Ha JJOKTOPCKYIO UCCEPTALUIO

"Pa3paboTKa M BaIMIALHS TEXHOJOTMYECKOH CXeMbI IPUTOTOBJICHHS [eJls PACTUTEIILHOIO
nporcxoxkaenus’", noAroTosnenHyio Jlapuei Kacsmmoso# u3 Ka3axckoro HallmOHAJILHOTO
yHuBepcuTeTa uM. Ajib-Dapabu 10 pyKOBOJICTBOM npodeccopa, A.T.H. XKycynosoii ['amiu
DBEHTaeBHEI

JIokTOpcKasi ~ JccepTanus, —IOArOTOBJICHHAS — COMCKaTeleM Jlapueit  KacpIMOBOH,
paccmaTpuBaeT ABe OCHOBHble uend. [lepsas menb - IPOBEACHHS (hapMaKOTHOCTHYECKOTO
HCCIIEIOBAHMS XMMUYECKOr0 COCTaBa KOpHeH 1 HaxseMHbIX vacteil (HY) Limonium gmelinii
HyTeM CPaBHEHHMs TPEX Pa3IM4HbIX METOJOB OKCTPAKIAH: Kiaccudeckoit mManepanuu (KM),
yIBTpa3ByKoBoii akcTpakiuu (Y33) u CBEPXKPUTHYECKOH (IIFOMIHON SKCTPAKIHA (CDD).
[Tocite 9ero M3y4aroTcss HX MMMYHOMOIYJIMPYIOIHE H NPOTHBOBOCHATHTE/IBHBIC CBO¥CTBA.
Bropas memp - pazpaboTKa ¥ BalHJAlUA TEXHOJIOTMYECKOM CXeMbI IIPHUIOTOBICHHS
OMTHMATbHBIX TETeBBIX KOMIO3MIHMA Ha OCHOBe BemectB w3 KopHed u HY mammoro
pacrenus. IlpemaraeMplif MOAXOA M HCCIEMyeMble TEMBI JCMOHCTPHPYIOT TIOJIHYIO
OpHIHHATBHOCTB, NPEJIOCTABIIsA TIyOOKHH 0030p COBPEMEHHOTO COCTOAHMA NEI, KOTOPBIN
CIly’KHT HE TOJIbKO BBEJCHHEM B TeMy, HO M (QyHIAMEHTOM /UL OCTHXKEHHS NMOCTAB/ICHHBIX
neneii. Jlammas paGoTa OOBEAWHSET 3HAHMS M3  NCPEOBBIX METOJONOTHH  C
COOTBETCTBYIOIIMMHU TIPUMEpPAMH 110 HeceyeMbiM TeMaM. OObeIMHeHHE TaHHBIX cTparerui
[O3BOAMIO JOCTHYb Ieeif  HacTosIedl JIOKTOPCKOW — AHCCEepTalliH, MOAYCPKHYB
IPOMBIILIEHHYIO 3HaYMMOCTb L. gmelinii B Ka3saxcTane u JOCTYIHOCT peCypcoB JULL €€
nepepaboTKH.

MeTouKy, WCIOIb30BaHHBIE B JAHHOM HCCJICIOBAaHUM, HAICKHBI H pa3HOOOpa3HEL
JleHCTBUTENBHO, IIENb HCCIIEN0BAHNUS - ONTHMH3HPOBATH KM, V33, CO3 s onpeaeneHus
Haubonee dQ}EKTHBHOrO MpOIEcca KacaTeNbHO IMONE3HOH IPOAYKTUBHOCTH, COACPKAHMUS
JyOHIBHBIX BEIIECTB M OOIIEro colepXaHus nonudenonos. B sroM oTHomeHuH Y33
okazancss  Hambonee  SO(EKTHBHBIM  METOJOM,  OOeCIeqMBAIONIMM  BBICOKYIO
IIPOM3BOJIUTENBHOCTE W 3HAYHTEIIBHOE KOJMYECTBO AKTHBHBIX BELICCTB. Takum o6pa3om,
XHMMUYECKHI COCTAaB IOJNYyYEHHBIX OKCTPAKTOB ObLI MpPOAHAIM3HPOBaH C IMOMOIIBIO
pa3MYHBIX AHAIMTHYCCKUX METOJOB, BKIIOYas LC-QToF-MS u BbICOKO3(h()EKTHBHYIO
KUAKOCTHYI0 xpomarorpapuio (BOXX). B pesynbrare NPOBEACHHBIX aHATM30B B
3KCTpaKTaX, moydeHHbIX Metogamu KM u Y33, 65110 06Hapy>keHO B 001Iel CI0XKHOCTH 62
COeIMHEHHs. JKCTPaKThl KopHeil Obum GoraTsl Cyib(h)aTHPOBAHHBIMH MPOU3BOJHBIMH
(eHOMBHBIX KHCHOT ¥ (IABOHOMIOB, B TO BPEeMs KaK JKCTPAaKTBI M3 HIDKHHX qacTei
cozepkami Gonbliee KOMMYECTBO (BIaBOHOMIOB, a TAKXKE YHMKATIbHBIC COCAMHCHHMS, TAKHE
KaK JTUTHAHAMEABL 1 N-mpancgepyrourmupamun. DKCTPAKThl OBUIM MPOTECTHPOBAHBI HA
QHTHMHKPOOHYIO ~aKTHBHOCTh IPOTHB TI'PAaMOTPHIATENIBHBIX H  IPAMIIONOKHTEILHBIX
Gaxrepuit (r.e, Escherichia coli w Staphylococcus epidermidis, COOTBETCTBEHHO) |
OLEHMBAIIACH T10 30HE MHrMOUPOBAHKS B arapoBhIX IacTuHax. OHU OKa3aluCh HEAKTUBHBI B
OTHOWIEHMH coli, HO TPOSBHIM 3HAYHTEIBHYIO aHTHOAKTCPHAIbHYIO AaKTHBHOCTH B
otHomeHuu S. epidermidis, 4mo, BEPOATHO, CBS3aHO C HATHMIHUEM B HHUX nok(eHoIoB, a He
nonucaxapuoB. Kpome toro, oHa paspaGorana (papManeBTHYECKHE I C IKCTPAKTAMU
xopreit u HY pacremmit L. gmelinii, KoTOpEIC OBUIM TPOBEPEHB HA CTA0MJIBHOCTD H
COOTBETCTBOBAM cTaHaapraM [ocynapctBennod ¢apmaxonen Kasaxcrana. Kpome Toro,



reib MOKasal COmocTaBuMyio sdoextusHocts ¢ 1.0% resem auknodenaka, npu sToM
[pENaparsl, MOTyYeHHBIC U3 BO3/YUIHBIX SacTedl, Boxasat Goee BHICOKYIO aKTHBHOCTb, YeM
IPENaparkl, IOy YeHHBIE U3 KOPHEHi. -

(OO11He BEIBOJBI

suxom Jlapun KackMoBoii Bo Bpems ee

@DCTBEHHBIX CPEACTB Ha (haKyibTeTe
Cannenna. Mmes Gompmioit omerr

Mee 6bu1a Ipezio
npeObIBaHUs Ha Kaf
bapmManu U Me

Hay4HOH pabo aumio, Jlapus nposBuia cebs Kak
cTapaTesbHbL CTaxHpOBKH. CTOHT OTMETHTSH, 4TO
JIOKTOPCKO i BX71a7 B 0071acTh hapManeBsTHKH, B

YaCTHOCT THTEIbHOH OCHOBe. Jluccepramnus
OTIIHY - 0OHOCTb IIPOBOJIHTH HE3aBHCHMEIE

; 3aMETHBIX  JOCTHKEHHSX,
cumtao, yro Jlapus Kackimosa
SACTYKUBAIOUIUM TIPHCYKIEHHS
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