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Poccus, e. Canxm-Ilemepbype DOI'BOY BO «Cantm-I lemepypeckuti zocydapemserinviii
xumuro-gpapmayesnuyeckut yrusepcumen Munsopasa Poccun
25— 27 man 2023 z200a

Vuacrankn Cbhe3aa — IPEACTABHTEAN HAYIHOTO COODIIECTBA B 00AACTH (PUTOTEXHOAOTHH, (PUTOXUMUM, (DAPMAKOAOTHH
papMaKOrHO3HH BEAYIINX HayIHBIX IIKOA Poccnn, Kasaxcrama, Kuprusnn, Beaopycenn, Boernama, Kuras, Maann, FOxuoli
Adpuxn, Beankobprrannu, Mpana, Erurrra, Barraasern, Dduonun, Opurpen, pu-Aankn n CIITA, a Takxe mpeAcTaBHTEAR
PEIYAATOPHBIX OPraHOB H ITPOMBIIIIACHHOTO CEKTOPa — OTMEYAIOT, UYTO B YCAOBHAX COXPAHAFOINEHCA TCHACHIIMK K POCTY IIO-
TpeOACHNA (PUTOIPENAPATOB M OMOAOTHYECKH AKTUBHBIX AODABOK, BO3PACTAHUA POAH IIPABHABHOTO ITHTAHUA M IPOMHAAK-
THYIECKOH MEAHIIMHBI, YIHTBIBASA CMEIeHne (DOKyCa IIPOM3BOAUTEACH ACKAPCTBEHHBIX CPEACTB HA OTEYECTBEHHBIC CHIPHEBBHIC
PECypChI, MACH MEKOTPACAEBOTO (papMarius, arpoTex, (DYATEX) B3AMMOACHCTBHA U Pa3pabOTKa (DUTOIPEIAPATOB HAAAECHKAIIIETO
KAa4eCTBA N3 OTECYECTBEHHOTO PACTHTEABHOIO CHIPHA CTAHOBATCA BAKHCHIIIMM HAITPABACHIEM ACATEABHOCTH (DHTOXUMIYIECKOTO
HAyIHOTO U IIPOMBIIIIACHHOIO KAACTEpa. PyKOBOACTBYACH AAHHBIM TE3HCOM, IIPODACMATHKON AOKAAAOB M OOCY/KACHUIT, yIACT-
HUKH POPyMa CINTAFOT HEOOXOAUMBIM OTMETHTD, ITO KAFOUEBBIMI IIPOOACMHBIME ACIIEKTAMI M HAIIPABACHUAME ACATCABHOCTH
SIBASIFOTCSI:

ITonCK aABTEPHATHBHBIX PECYPCOCOEPErArOIINX TEXHOAOIUH U GE30IIACHBIX PACTBOPHTEACH (H/p, U3 THCAA «3CACHBIX» Pac-
TBOPHTEAEH) AAfl KOMIIAGKCHOTO M3BACYCHHA OMOAOIMYECCKH AKTHBHBIX BEIICCTB M3 IPHPOAHOTO CBHIPESA, OOYCAOBACHHOE CMe-
IIIEHUEM IIEHHOCTHBIX OPHEHTHPOB U (DAKTOPOB BEIOOPA Ha HOBBIE MOAEAH IIPOU3BOACTBA M ITOAYICHIE IIPOAYKTOB C YAYHIIICH-
HBIMI U 3apaHee 3aAAHHBIMH CBOWCTBAMH.

Pacrmpenne GHOKOAACKITHIT KYABTYP KACTOK ACKAPCTBEHHBIX PACTCHUIT, H3YUCHIE 3aKOHOMEPHOCTEH HAKOITACHUSA BTOPIY-
HBEIX METAOOAMTOB M ITyTeH WX OMOCHHTE32 B yCAOBHAX KYABTUBHPOBAHMA in Vitro; OTOOP IEHHBIX IIITAMMOB, B OCOOEHHOCTH
IIPOAYIHPYIOIIUX CHABHOAEHCTBYIOIIIE BAB (aaxarouast u TPHUTEPIEHOBEIE TAUKO3HAERL), AAfl ITAAHHPOBAHUA U OCYIIIECTBAC-
HIA PEHTA0EABHOTO ODHOTEXHOAOTHIECKOTO IIPOM3BOACTBA (PUTOIIPEIIAPATOB.

PaspaboTka ITOAXOAOB KOMITAGKCHOI OIICHKH Ka9YeCTBA PACTHTEABHBIX IPOAYKTOB ((PHTOIIPEnapaToB, OMOAOTHYIECKN aK-
THUBHBIX AODABOK K ITHIIE, IIPOAYKTOB CIEIINAAHM3HPOBAHHOIO M (DYHKIIHOHAABHOIO ITHTAHUSA) IIPUTOAHOH AAfl ITEACH Kpocc-
OTPACAEBOTO ITPUMEHCHHUSA C MCIIOAB3OBAHNEM PHCK-OPHEHTHPOBAHHOTO ITOAXOAA I C KOHKPETH3AIINEH KPUTHYECKHIX IIapame-
TpOB (H/P, OLECHKA CIIeHU(DIIHOCTH METOANK AHAAN32 MYABTHKOMIIOHCHTHBIX OOBEKTOB, COYCTAHHOE AHAAUTHICCKOC BAUSHIE
KOMIIOHEHTOB PACTHTEABHBIX ITIPOAYKTOB).

HampasaeHnHOE MCCACAOBAHNE IEPBUYIHON M BTOPUYHOH (DAPMAKOAMHAMUKI PACTHTEABHBIX CPEACTB B YACTH, KACAFOILICHCA
dapmakorormaecknx 3PP EKTOB M MEXAHU3MOB HX PEAAN3AIHH C IIEABIO IOBBIIIICHHUA YPOBHA AOKA3aTEABHOCTH 3D EKTHBHO-
CTH (DHUTOIIPEIIAPATOB.

Hay4aroe B3anmoaeticTBre (COBMECTHBIE IIPOCKTHL, IPAHTHI, IIPOrPaMMBI HCCAeAOBaHmi) co crpanamu CHI™ i aaabHero 3apyGe-
KBS C IIEABFO 3THO(PAPMAKOAOTHMYECKOTO U3YICHHUA 9HACMITIHBIX IIPHPOAHBIX OOBEKTOB PA3AMYHBIX 9KOAOTO-(DHTOIIEHOTIIECKIX
30H AAfl TTOFICKA NCTOYHHKOB OMOAOTHYECKH AKTUBHBIX BEITIECTB C AHTHOAKTEPHAABHBIM I IIPOTHBOOIYXOACBBIM ACHCTBHEM.

ITorck HOBBIX CBIPHEBBIX HCTOYHHUKOB, Pa3pabOTKa ONTHMAABHOI IIPOMBIIIIACHHON TEXHOAOTUH ¥ U3YIEHIE CTPOCHUSA IIPH-
POAHBIX IIOAUMEPHBIX COCANHCHHH (H/ P, IIOAHCAXAPUAOB PA3ANYHBIX (DPAKIUIL, B T.9. IIEKTUHOB), KAK CHCTEM TPAHCIOPTHOM
AoctaBku ADPC, TOTEHIIMAABHEIX ACKAPCTBEHHBIX KAHAMAATOB, 2 TAK/KE BEIICCTB, HMEIOIIIX MyABTHBEKTOPHOE IIPUMEHCHIE KAK
B (paApMAIEeBTHYECKON, TAK 1 ITHIIEBON ITPOMBIITACHHOCTI B KAYECTBE ITPOAYKTOB (DYHKIIHOHAABHOTIO ITNTAHUA 1 KOPPUICHTOB
OPTraHOACHTUYICCKAX U (DU3MIECKIX XAPAKTECPUCTHK.

[Touck 1 BRIACACHHE B HHAHBHAYAABHOM COCTOSAHHN OMOAOTHYECKH AKTHBHBIX BEIECTB C BRIPAKEHHON aHTUMHUKPOOHOI 1
ITPOTHBOOITYXOACBOH aKTUBHOCTBIO M3 PACTEHHUN 1 IPHOOB (B T.9. IECIITHAOB, HAPAAY C HEPHOOCOMAABHBIMHI ITEIITHAAMH) C IIO-
CACAYFOIIEH OIIEHKOM MX (DAPMAKOAOTHYECKON aKTHBHOCTH HA MOACAAX in Vitro.

OpraHu3aIHOHHBIH KOMUTET KOH(DEPEHIINN BEIPAKACT OAATOAAPHOCTD CIIOHCOPAM KOH(DEPEHIINN 3 IOAACPIKKY MEKAYHA-
POAHOTO HayIHOTO (POpPyMA.

AanHas pe3oAronns GYACT IEPEAAHa COOTBETCTBYIOILUM HAYYHBIM HEHCTUTYTAM, OPIaHU3ALMAM, IIPEACTABUTEASM TAPLETHBIX
OTpacACH IIPOMBIIIIACHHOCTH 1 3aKOHOAATEABHBIM CTPYKTYPAM AAfl AAABHEHIIIEIO PACCMOTPEHUS M IPHHSATHS HCOOXOAHMBIX MEp.

ITpeaceaarear OpraHu3anOHHOIO0 KOMHTETA /
24-ro mexxayHapoaHoro Crespa «@urodapm-2023» 7277 H.A. Hapxesuu
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NCCAEAOBAHHA 11 PAPMAITEBTHMUYECKHE PASPAGOTKH AEKAPCTBEHHBIX CPEACTB
HA OCHOBE ITPMPOAHDBIX O’ bEKTOB CHUBHPH (iAeHapHBII AOKAAA)
Beaoycos M.B., npodeccop, saBeayromuii kadpeapoit dapmanesrugeckoro anaanza (ORCID: 0000-0002-2153-7945)
OI'bOY BO CubI'MY Munsapasa Poccuu
634050, Tomck, Poccns, MockoBCKHiA TpakT 2
E-mail: mvb63@mail.ru

KaroueBb1e CAOBA: 1pupodisie Guo102udecKu-aKmusHuie cOeOUHeNHIU, Pacmumensoe coipoe, papmayesmuieckas paspadomia.

Vuenstie CubI'MVY u THMMII CO PAH nmeror MHOrOACTHHI OITBIT COBMECTHBIX HCCACAOBAHUI U Pa3pabOTOK B 00AACTH
CO3AAHUSA HOBBIX ACKAPCTBEHHBIX CPEACTB Ha OCHOBE PACTHTEABHBIX OOBEKTOB, ITPOM3PACTAIOIIMX B CHOHPCKOM PErHOHE.
MccaeAOBaHISA OCYIIECTBAAIOTCA HA BCEX 9TAIIAX IIOAHOIO IIHKAZ (DAPMAIICBTHYECKON Pa3spabOTKHL.

B AoKAaae BYAYT OCBEIIIEHE OCHOBHBIE PE3YABTATBL M AOCTIKEHISA B OOAACTH Pa3pabOTKH OCTEOTCHHBIX, THIIOANTTHACMIICCKIUX,
IIPOTUBOOITYXOACBEIX, AHTHMETATCTATHYCCKHX, IIPOTUBOICABMUHTHBIX, UMMYHOTPOITHBIX H IIHTOIIPOTEKTOPHEIX ACKAPCTBEHHBIX
CPEACTB Ha OCHOBEC HHAMBHAYAABHBIX IPUPOAHBIX HH3KO- U BBICOKOMOACKYAAPHBIX COCAMHCHHI M IIPEACTABACHA CXEMa
MEKAMCIIHITAHAPHOIO HEIIPEPHIBHOIO ITPOLIECCA HCCACAOBAHUA U Pa3pabOTOK OT «HACH AO KAMHUKI», OCHOBAHHAA HA OIBITE
B3aNMOACHCTBII KapeAp (DapMAIIEBTUYECKOIO U MEAHKO-OMOAOIHYECKOro (hakyAbTETOB, 4 TAKAKE AADOPATOPHI M IIEHTPA
crparerndeckoro mpoekra «IT'apreruas TepaHocTakay CHOMPCKOrO rOCYyAapPCTBEHHOIO MEAHIIMHCKOIO YHUBEPCHTETA.

PEPTIDE-BASED QUALITY CONTROL APPROACH FOR ANIMAL-DERIVED TCM DRUGS
De-an Guo', Qirui Bi', Peilei Yang', Dongdong Huang', Jingmei Liao' and Yelin Ding'
! Shanghai Institute of Materia Medica, Chinese Academy of Sciences, Shanghai 2021203, China

Abstract. Animal-derived Chinese materia medica contributed a big part of the traditional Chinese medicine system, which
accounted for around 1800 plus species among a total of 12408 traditional Chinese medicines. But due to the lack of knowledge
of what constitutes the therapeutic principles, the quality control of these types of drugs remained almost mysterious and almost
no assay methods were applied to the quality monographs. In a bid to facilitate the elaboration of feasible and scientific quality
monograph for the animal-derived drugs in the Chinese pharmacopoeia, peptide-oriented research has been conducted with a
few of typical drugs such as Codyceps, Leeches, Pheretima, Donkey-hide gelatin, among others. For Codyceps, an untargeted
metabolomics strategy based on UPLC-Q-TOF/MS was developed to characterize the metabolites of wild and cultivated
Cordyceps and its analogues, counterfeits, and fermented mycelia. Finally, 139 features were screened to distinguish Cordyceps
from other vatieties, 84 features were used to distinguish wild and cultivated Cordyceps samples, 56 characteristics were obtained
to effectively identify analogues, counterfeits, and fermented mycelia of Cordyceps, and 17 of these differential features were
identified through database searching. Furthermore, based on the selected features, the automatic model identification of
caterpillar fungus species and WOSH & AOSH was realized by using support vector machine, and the accuracy rate was close
to 100%. Similarly, profiling methods including database construction, targeted and untargeted metabolomics were applied for
Leeches, Pheretima, Pinelliaec Tuber for the efficient differentiation of a bevy of analogous species including faked ones. As a
result, it demonstrated that the developed method is a quite feasible approach to realize the species differentiation and quantitative
determination of peptide meaningful markers.
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ETHNOPHARMACOLOGY FOR THE DEVELOPMENT OF PHYTOPHARMACEUTICALS:
SYNERGY AND SYSTEM BIOLOGY BASED INTEGRATED APPROACH
Pulok Kumar Mukherjee', Amit Kar'
'Institute of Bioresources and Sustainable Development, Department of Biotechnology, Ministry of Science and Technology,
Govt. of India, Takyelpat, Imphal 795001, India

Ethnopharmacology have been using from the ancient time to manage and treat human ailments. Ethnopharmacology
based drug development are gaining global acceptance because of their holistic approaches for therapy and less toxicity.
Ethnopharmacology stands for a unique viewpoint for extensive and multidisciplinary research with the integrated approaches
for development of newer drug from natural resources especially from Medicinal Plants. Medicinal plants are used in diverse
traditional systems of Medicine.

Evidence based validation of the ethnopharmacological claims on traditional medicine is the need of the hour for its
globalization and promotion. Many of the world's top-selling drugs were discovered through the study of traditional medicine,
such as the anticancer drug Taxol, antimalarial drug Artemisin etc. The validation of drugs developed through ethnopharmacology
is crucial to ensure their safety and efficacy. To maintain the quality of herbal drugs proper authentication of plants along with
phytochemical analysis and standardization of the desired formulation is essential.

Metabolomics based profiling of herbal extracts and formulations in high resolution through hyphenated technology including
LC-MS/MS, GC-MS and NMR providing the possibility of multi-component drug discovery. Combination synergy is a multi-
dimensional concept where synergy can be observed from a network pharmacology perspective. This network pharmacology with
metabolomics has been proven to be effective in elucidating the mechanisms of action of medicinal plants and complex traditional
formulations. This approach will be beneficial for effective evaluation of safety and toxicity of botanical mixtures along with the
probable mechanism of action against disease condition. The system biology based approach coupled with modern metabolomics
investigations will unfold enormous possibilities for validation and development traditional medicine as an alternative healthcare
for the society at large.

CYTOTOXIC POTENTIAL OF RUTA CHALEPENSIS FROM LIBYA
Groshi A.A.'; Nahar L.%%, Evans A.R.!, Ismail EM.D.!, Sarker S.D.!
!Centre for Natural Products Discovery (CNPD), School of Pharmacy and Biomolecular Sciences,

Liverpool John Moores University, James Parsons Building, Byrom Street, Liverpool 1.3 3AF, United Kingdom
“Laboratory of Growth Regulators, Palacky University and Institute of Experimental Botany, The Czech Academy of Sciences,
Slechtitelt 27, 78371 Olomouc, Czech Republic
E-mail: S.Sarker@ljmu.ac.uk

Cancer is one of the leading causes of mortality and morbidity in humans. Globally, approximately 19.3 million new cancer
cases and 10 million cancer deaths were recorded in 2020 [1], and the number of cancer cases is set to increase because of
the high level of environmental pollution and unhealthy lifestyle. The currently available cancer treatment options are time-
consuming, often ineffective, costly, and suffer from serious side effects. Therefore, the search for new cancer chemotherapeutical
agents continues. Plants have been a rich source of anticancer drug molecules, e.g., taxol in Taxus brevifolia, and vincristine and
vinblastine from znca rosea [2]. In continuation of our search for new potential chemotherapeutic agents from higher plants
[3-8], Ruta chalepensis 1., which is a well-known medicinal plant from Libya, was subjected to 7 witro cytotoxicity screening
using various human cancer cell lines, e.g., EJ138 (human bladder carcinoma), HepG2 (human liver hepatocellular carcinoma),
A549 (human lung carcinoma), MCF7 (human breast adenocarcinoma), prostate cancer cell line (PC3) and a noncancerous
prostate cell line (PNT2), followed by bioassay-guided isolation of active ptinciples from active extracts/fractions. Among
the extracts, the dichloromethane (DCM) extract was the most active one with 1C50 values ranging from 15 to 60 pg/mL.
Bergapten (1), chalepin (2) and chalepensin (3) wereisolated as the major compounds from the active DCM extract. While
bergapten (1) was not foundto be cytotoxic against the tested cancer cell lines, chalepin (2) and chalepensin (3) were cytotoxic
against the A549 cell line with IC50 = 92 uM and 200 uM, respectively. Chalepin (1) also showed cytotoxicity against the E138
cell line (IC50 = 117 pM). The cytotoxicity displayed by R. chalepensis was more prominent against selective cancer cells than
against normal cells. Cytotoxicity alone may not be an indicator for any plant extracts or compound to be considered to have
anticancer properties, but selective cytotoxicity may shed some light on the plausible anticancer property of this plant and its
isolated compounds.
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METABOLOMIC PROFILING OF TRADITIONAL INDIAN MEDICINE
FOR SCIENTIFIC VALIDATION OF TRADITIONAL CLAIMS
Sayeed A.!
! Director, Centre of Excellence in Unani Medicine (Pharmacognosy and Pharmacology)
& Bioactive Natural Product Laboratory,
Department of Pharmacognosy and Phytochemistry, School of Pharmaceutical Education & Research,
Jamia Hamdard, New Delhi, India
E-mail: sahmad_jh@gyahoo.co.in
Mobile: +91-9891374647
www.bnpl.org.in

Keywords: Metabolomics, Quality control, Traditional Unani Medicine, Ethnopharmacology, Network Pharmacology.

Abstract. The traditional Unani medicine originated in Greek and developed in India relied on natural healing based on
principles of harmony and balances. Similar to other Ayush medicine, Unani medicines are processed as per classical literature and
used singly or compounded with other substances to achieve synergistic, antagonistic or detoxifying effects. The Indian traditional
medicine (Ayush medicine) have long history of safe use and consists of Ayurveda, Yoga, Naturopathy, Unani, Siddha, Sowa rigpa
and Homeopathy systems of medicine.

Modern analytical techniques such as LC-MS, GC-MS and NMR are the most specified techniques in addition to HPLC,
UPLC and HPTLC to validate the Ayush medicine for their standardization and authenticity by evaluating their bioactive
metabolites followed by network pharmacology studies. Further, high resolution LCMS/MS based fingerprinting and detreplication
of metabolites present in bioactive botanicals and in traditional herbal formulations have been used not only for metabolite
profiling for quality control but also for mechanistic networking and pharmacokinetics as well as toxicity evaluation of these
Traditional medicines. We have used LCMS, GCMS and TLC-MS hyphenated bioautographic techniques for scientific validation
of traditional claims of different Traditional Unani medicines used for different chronic disorders through network pharmacology
and experimental approaches. It has been observed that metabolomics with network pharmacology may have a great future in
quality-based drug development from natural sources as well as for scientific validation of traditional claims.
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NATURAL DEEP EUTECTIC SOLVENTS: ANEW CLASS OF GREEN SOLVENTS
FOR THE EXTRACTION OF ACTIVE COMPOUNDS FROM NATURAL SOURCES
Shikov A.N.!, Flisyuk E.V.!; Pozharitskaya O.N.2
! Saint-Petersburg State Chemical Pharmaceutical University,

P14, rof. Popov street St. Petersburg, Russia
>Murmansk Matine Biological Institute of the Russian Academy of Sciences (MMBI RAS)

7 Vladimirskaya str., 183010 Murmansk, Russia

Natural Deep Eutectic Solvents (NADES) have been recently developed as an alternative class of ecologically friendly and
green class of solvents for the extraction of natural compounds. NADES represents the eutectic mixture of hydrogen donors
and acceptors native for live plant cells such as sugars, amino acids, weak organic acids etc.

According to the Scopus database, the number of articles in which NADES were reported as an extraction solvent has
increased by 40-50% annually in previous years. NADES are used for the extraction of alkaloids, anthocyanins, carotenoids,
saponins,steroids, polysaccharides and other groups of plant cell metabolites.

We have applied NADES for the extraction of seaweeds and terrestrial plants. During primary screening study, we have found
some NADES which were effective for the extraction of phlorotannins from brown seaweeds Fucus vesiculosus and Ascophyllum
nodosum. The yield of total polyphenols (TP) in NADES was comparable with the yield of TP in acetone and ethanol. In our
recent study, after optimizing extraction conditions, we were able to identify by HPLC-HRMS and MS/MS 32 individual
phlorotannins in a NADES (lactic acid:choline chloride; 3:1) extract from arctic F. vesiculosus. Interestingly, that NADES
were useful for the simultaneous extraction of hydrophilic (ascorbic acid, phlorotannins) and lipophilic (fucoxanthin) compounds
from Fucus vesiculosus. The NADES provides high stability and preserves the antioxidant activity of the extracts from
F. vesiculosus during 360 days storage. We have established that NADES did not recover As and Co (concentration <LOQ).
Moreover, NADES provided a low recovery (<9%) of Ba, Ca, Fe, Mg, Mn, St, and Zn from F. vesiculosus. The calculated daily
intake of all the elements contained in NADES extracts were less than the daily dose risk estimators. NADES were tuned for the
extraction of salidroside, tyrosol, rosavin, rosin, cinnamyl alcohol and total markers (sum of phenyletanes and phenylpropanoids)
from Rbodiola rosea thizomes. The ability of NADES to co-extract trace elements during the isolation of glycyrrhizic acid (GA)
from the roots of Gheyrrbiza. glabra and the health risks associated with them was evaluated. Due to the close pKa of lactic
acid and GA, the yield of GA in lactic acid-based NADES was higher in comparison with other tested NADES. The recovery
of all elements (except Li) by all tested NADES was low (less than 6%). According to calculated metal pollution index, hazard
quotient, hazard index, and chronic daily intake all tested licorice NADES extracts were nontoxic and possess no health risk for
both ingestion and topical application. We have studied the potential of NADES in the extraction of triterpene saponins from
the roots of _Aralia elata. Twenty triterpene saponins were identified using RP-UHPLC-ESI-QqTOF-MS, in the roots of aralia.
Thereby, for 13 metabolites, NADES were more efficient solvents in comparison with the water and EtOH.

In general, NADES as alternative solvents have many advantages, such as environmental friendliness, low flammability,
obtained from renewable resources, aresuitable for extraction of hydrophilic and lipophilic compounds, improves the stability
of extracted compounds; have low toxicity (can be used for food purposes, cosmetics, agricultural chemistry, medicine), do
not extract toxic elements from plant materials. High viscosity and non-volatility are limitations for NADES (this requires the
development of new technologies that can turn these disadvantages into advantages).

EVIDENCE-BASED ETHNOPHARMACOLOGY - EXAMPLES FROM THE AFRICAN FLORA
Viljoen A.!
'Department of Pharmaceutical Sciences and SAMRC Herbal Drugs Research Unit, Tshwane University of Technology,
Pretoria, South Africa

Introduction. South Africa harbours an impressive floral diversity and ranks as one of the most biodiverse countries in the
world. Interweaved within this botanical tapestry is a cultural heritage characterised by rich indigenous knowledge systems (IKS)
which have moulded one of the oldest healing modalities, African Traditional Medicines (ATM). This unique blend of medicinal
plant use and IKS has created a unique research opportunity in ethnopharmacologal research.

Aim of the Study. Over the past 20 years, our group has endeavoured to provide a scientific rationale for medicinal plant
use through an evidence-based research approach of traditional medicines. Several examples will be presented to demonstrate
the challenging yet rewarding workflow to explore the chemistry and biological properties of the ethnomedicinal flora of South
Africa.

Materials and Methods. Using various 7 vitro and in vive approaches, complemented by analytical methods and multivariate
data analysis, we aim to contribute to the fundamental research base required to convert these botanical assets into tangible
consumer products.

Results and Discussion. The various challenges facing translation research and the standardisation of ATMs will be
highlighted.
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®APMAKOAOTUSA ITPEITAPATOB IIEIITUAHOM CTPYKTYPBI HA OCHOBE I'PEAMTHA
ITaGanos IT.A.
'OTBHY «ucTnTyT skcriepuMeHTaAbHOMN MeAuuab, Cauxr-IlerepOypr, Poccus

bBasncuee MexaHH3MBI (POPMUPOBAHISA U TOAACPKAHHSA 3aBICHMOCTH OT IICHXOAKTUBHEIX CPEACTB AO HACTOSAIIEIO BPEMEHI
He pereHsl. McroAp3yembie B 9KCIIEPHMEHTE METOABI (CAMOCTHMYAALIMA CTPYKTYP TOAOBHOIO MO3Ia, CAMOBBEACHHE, YCAOBHAA
PEaKIA IPEAITOYTECHIA MECTA H AP.) BO MHOTOM IPUOAMKAIOT BEIACHEHHE (DH3HOAOTHICCKUX H HEHPOXHMHYECKIX MEXaHH3MOB,
ACHKAIIUX B OCHOBE AAAMKIIHH. B OCHOBE AAHHEIX METOAOB A€KAT (DEHOMEHBI IIOAKPEITACHHSA, MOAYAHPYEMBIE AAAUKTHBHBIME
BEIIECTBAMY ITEITHAHOMN 1 CHHTETHYECKOH IIPHPOABL.

Bummanme mccaeaoBaTeACH MEXaHH3MOB 3aBHCHMOCTH B IIOCAGAHEE BPEMA IIPHBACKACT H3YYCHHE aAHOMAABHOIO
(PYHKIIHOHHPOBAHUSA SMOLMOICHHEIX CTPYKTYP MO3I4, aKTHBAIINA KOTOPBIX BO MHOIOM 3aBHCHT OT LIEHTPAABHBIX MEXaHH3MOB
crpecca. Mssecrro, uro meiiponentua koprukoanbepur (CRF), omocpeAyromuil peakiinio Ha CTpecCOpHOE BO3ACHCTBHE, B
roaosHOM Mosre mpeactaBaeH CRE -coaepramuMu HEHPOHAMHE THITOTAAAMYCA U CIPYKTYP HAPaaMUIAAAAPHOIO KOMIIACKCA,
IMEHYEMOH «CHCTEMOH  PACIIMPEHHOH MHHAAAUHBD  (9KcTparmnorasammdeckas cucrema CRE), koTopo#l — orBOAAT
KOOPAMHUPYIOIIYIO POAB B OCYIIECTBACHHH 3MOIIMOHAABHBIX M crpeccoreHHbix peaknnii (Roik R.O. et al.,, 2019). Baxuoe
3HAYCHHUE B 3AIYCKE ITOCACAHUX HIPAIOT HEHPOMEAHATOPHI AO(AMHH H TAYTAMAT, 4 TAKKE PAA HEHPOAKTHBHBIX IICITHAOB,
nanpumep, CRE, rumokpernHoB (OpPeKCHHOB), I'PEAMHOB, HEHPOKHMHHUHOB, KHCCIEITHHOB H Ap. OCODEHHO HEACHBIM K
IIPOTUBOPEYNBBIM ABAACTCA BOIIPOC O POAH HEHPOIIECITHAOB IIAPAAMHIAAAAPHOIO KOMIIACKCA B PETYAALINH ITOAKPEIIAAFOIINX
CHCTEM MO3Ia.

Ob6ocHOBAaHMEM AAf BEIIOAHCHHSA HACTOAIIEH PAOOTEI IOCAYKUAN AAHHBIC O BO3MOKHOM BOBACYCHHH IIEIITHAOB CHCTECMEI
IPEAMHA H THIIOKPETHHA B ODIIHE H CTPECC-MHAYLHPYEMBIC MEXAHU3MBI IOAKPEIIACHHA H 3aBHCHMOCTH OT AAAHKTHBHBIX
BEIIECTB, ITO ITOATBEPHKAACTCH BBICOKOHM IIAOTHOCTBIO PELIEITOPOB VKA3aHHBIX IIEIITHAOB B CTPYKIYPAX IIAPAAMHIAAAAPHOIO
komrAekca (Tissen LY. et al., 2019). Peryasimus cucreMsl ITOAOKHTEABHOIO ITOAKPEITACHHUSA BO MHOTOM CBfi3aHA C AKTHBAI[HCIH
YYBCTBUTEABHBEIX K HHM PELEITOPOB I'MIIOKPETHHOB (OPEKCHHOB) U IPEAHHOB. KOPTHKOAHOEPHH BBI3BIBACT ACHOAAPU3ALIUIO
IHIIOKPETHHEPIUYECKHX KACTOK, a aHTaroHnct penerntopos CRE acrpeccun ee cummaer. CACAOBATEABHO, I'HIIOKPETHHOBAA
CHCTEMA MOYKET OBITh KOMITOHCHTOM LIEHTPAABHOTO OTBETA HA OCTPBIH CTpECC, KOTOPHIH Bh3pBacT akTuBanuio CRE

Apyroii cpaBHUTEABHO HEAABHO OTKPBITBIN ITCIITHA, IPEAUH, HE MEHEE YeM THITOKpETHH cBa3aH ¢ cucteMoii CRE B roroBHOM
mosre. [leppoHavaAbHO IPEANH HACHTH(DHIINPOBAH B TKAHAX ITHIIEBAPUTCABHOIO TPAKTA, H3 KOTOPOIO BBIACAACTCA B KAUCCTBE
rOPMOHA, PEIYAHPYA HOTpeOACHNE THITH. KpoMe TOro, IpPeAHH TaKKe BBIIOAHACT HEHPOIHAOKPHHHYIO (DYHKIIUIO, BO3ACHCTBY
na perenropsl GHSR, AokaAn30BaHHEIE B TOAOBHOM MOS3I€, yIACTBYSA B MECXAHH3MAX ITOAKPEIIACHHSA U IIHIIEBOIO ITOBEACHHA.
Kpowne toro, mocaeanne uccaeaosanus (Suarez A.N. et al., 2019) mokasaAn BaHYIO POAb IPEAHHA B (PU3NOAOTHYECKON PEAKIINN
MO3ra Ha CTPECC, ITOCKOABKY OAHA H3 BO3MOKHBIX MuIeHeid rpeamna — 310 CRF-mpoaymmpyromnue HEHpOHDI, aKTHBALIUA
KOTOPBIX conpoBorkaaeTcs sxcrrpeccueit rena CRF u c-fos-mapkepa kaerounon akrusarmu B CRE -mpoAyrupyronux HelHpoHax
(Cabral A. et al., 2012).

B pabore npuseaeH (U3HOAOTIICCKUE 1 (hAPMAKOAOTUIECKHI AHAAN3 IEITUAHBIX cucteM rpeanta 1 CRF roaoBroro mosra
MEXaHU3MAX ITOAKPEIIACHHSA U PA3HBIX BHAOB AAAUKIIUH (AAKOTOAB, IICHXOCTUMYAATOPEL), MOACAUPYEMBIX B 9KCITEPUMEHTAABHBIX
ycaoBusax. Tawke pacCMaTpHBAIOTCA BOIIPOCHI CO3AAHMA H HM3YYCHHA ACKAPCTBEHHBIX CPEACTB, OAOKHUPYIOIIHX PELEITOPE!
IPEANHA, B KAYCCTBE CPEACTB ACUCHUA DOACIHEH 3aBUCHMOCTH.




Kpyrasbriit croa
Oco0eHHOCTH 3AKOHOAATEABHOI'O
PeryAupOBaHUA PACTUTEABHBIX
A€KAPCTBEHHBIX CPEACTB U ITUMIEBBIX AOOABOK
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SPECIFICS OF THE PREPARATION OF A REGISTRATION DOSSIER FOR HERBAL MEDICINAL PRODUCTS.
MODULE 3. QUALITY

Frolova L.N., Scientific Centre for Expert Evaluation of Medicinal Product

(ORCID: 0000-0001-7170-7220; ResearcherID: C-8377-2018),
Kovaleva E.L. Scientific Centre for Expert Evaluation of Medicinal Products

(ORCID: 0000-0003-4163-6219; ResearcherID: C-6541-2018)

8/2 Petrovsky Blvd, Moscow 127051, Russian Federation
E-mail: Frolova@expmed.tu

Introduction. Both within the Eurasian Economic Union, and in many countries, the registration dossier Common Technical
Document (CTD) is a uniform format for presenting the application for registration of medicinal products. It is based on the
third, fourth and fifth modules representing the evidence base of major characteristics of a medicinal product such as safety,
effectiveness and quality. Module 3, which covers data to assess the quality of the drug at all stages within its life cycle, is an
essential part of the registration dossier. Requirements for generation and completion of module 3 of the registration dossier for
herbal medicinal products in the EAEU are specific and differ from those accepted in the Russian Federation.

Aim of study. Examine the basic requirements and specifics while presenting the application for module 3 of the registration
dossier for herbal medicinal products (HMPs).

Materials and methods. The authors used the information and analytical method of research. Legislative actions regulating
registration of medicinal products within the EUAU member countries and legal acts that regulate circulation of herbal medicinal
preparations served as research material.

Results and discussion. HMPs have a number of characteristics that differentiate them from synthetic drugs. They contain
a set of active biological substances determining their pharmacological action. There exist many factors that affect quality and
effectiveness of HMPs, such as growing, harvesting (compounding), primary processing, storage of herbal substances and
formulation of medicinal products. Standardization of herbal substances is an important step for their effective use. Owing to it,
reproducibility of the declared pharmacological action and safety of HMPs can be ensured. The enumerated characteristics of
the HMPs determine the requirements for the scope of data presented in the respective sections of Module 3 of the registration
dossier. The Economic Commission of Europe approves several guidelines that explain the provisions and requirements of the
Rules of registration and expertise of human medicinal products within the part devoted to HMPs.

Conclusion: all data contained in module 3 of the registration dossier should correspond to the requirements set in the legal
acts of the EAEU. This will harmonize approaches of the regulatory authorities of the EAEU country members and ensure
completeness and uniformity of preparation of all documentation by applicants.

CITELITN® U KA OTITYCKA PACTUTEABHBIX AEKAPCTBEHHBIX ITPEITAPATOB B ATITEKAX
Koabuenxo M.H1.! (ORCID: 0000-0002-3605-7530)
1000 «bronopura»
6-1 yaua Hosere Caapr, A2, kopi.1, 119619, r. Mocksa, Poccus
E-mail: ivan.kolchenko@bionorica.ru

@urorepamusa COXpaHAET CBOIO HOIYAAPHOCTS B Poccuu, Kak 1 BO MHOTHX APYIHX CTpaHaX. [IpHpoAHOE IIPOHCXOMKACHIE
duTonperapaToB IPUBACKAET AIOACH TEM, YTO ACCOLIMUPYETCA C ECTECTBEHHOCTBIO M 0OE30I1aCHOCTBIO. B Harmeil crpane
CAOKHAACHh CHTYALHA, KOTAAd IOTPEOHTEAAMU K CHCIHAAUCTAMU 3APABOOXPAHCHUS HCAOOLICHHBAIOTCA PASAIYHA MEHKAY
pacrureapHBIe AeKapcTBeHHbIMEU TpenapaTamu (PAIT) n 6roaormaeckn akrnBabIME A0OaBKamu (BAA) Ha OCHOBE pacTHTEABHOTO
CBIPBA, XOTA U3 HUX TOABKO PATT oa0Opersr MHH3APABOM AAf A€IECHUSA U IIPO(PUAAKTHKE 3a00ACBaHMI, 4 32 oOparmeHueM BAA
CACAHT APYTOE BEAOMCTBO, OTBEYAIOIIIEE 32 OE30IIACHOCTD IIPOAYKTOB IHTaHNsA, — POCIIOTPeOHAA3OP.

Tepmun «bHTOIIPENIAPAT» HCIOAB3YETCA IPUMEHHTEARHO K 000ouM BruAam mpoAyktos (PAIT m BAA), uro sarpyamser
ITOHIMAHHE TOTO, C KAKUM O KaKOM HMMEHHO IIPOAYKTE HAET PEYb — O ACKAPCTBE UAH IIHIIICBOI AODABKeE.

[I1pOKO HCITOAB3YETCA CAOBO «aHAAOI», KOTOPOE IIPUMEHAIOT IIPOM3BOANTEAN KaK BocpousBeACHHBIX PAIT (AKeHEpHKOB), Tak
1 BAA, XOTA B IMEHHO B ITIOCACAHEM CAYYAE AHAAOTHA NMEETCA AHIID B TOM, YTO IIPUCYTCTBYET OAM3KFIA ITO KOMITO3UIINH COCTAB.

HecmoTps Ha 3aKOHOAQTEABHBIE TPEOOBAHMUA K PEKAAME, TPOU3BOANTEAN BAA HCITOAB3YIOT BOSMOKHOCTI KOMMYHUKAITHH C
MCAWIIMHCKAM 1 (PAPMAIICBTHYCCKIM COOOIIECTBAMU AAf TIO3UIIHOHUPOBAHUSA CBOCH ITPOAYKITHH Kak aHaAoros PATT.

IMosBAsIFOTCA IYOAUKAIIIN C PE3YABTATAMH KAMHUYECKHX HCCACAOBAHMH, IPOBEACHHBIX ¢ BAA, oAHaKO Aaacko He Bceraa
MOKHO 3aKAIOYHTH, IIOAYIAAN AU HCCACAOBATEAN OAODPEHHE CBOUX IIPOEKTOB, KAK MUHHMYM, OT AOKAABHBIX KOMHTETOB IIO
stuKe. [TOAXOA peAaKTOPOB HAYIHBIX *KYPHAAOB K IIOAMKALINN TAKAX CTATCH BBI3BIBACT BOIIPOCHL, HOCKOABKY HMCHHO PEAAKTOPHI
ITPU3BAHBI CACAUTD 32 COOAFOACHHEM ITPABUA DIOMEAUIIMHCKON 3THKH B ITOAABACMBIX PYKOITHCAX.

CyrecTByroIIas MpakTHKa MAPKETHHIOBEIX AOTOBOPOB MEKAY AIITCIHBIMU OPTAHU3AIIIAMHI I IIPOU3BOAUTEAAME ACKAPCTB I
BAA, a Tarxe IMUPOKO PacIpOCTPAHHUBIIAACA IIPAKTHKA BBIIYCKA AIITCIHBIME CETAMH ITOA COOCTBEHHBIMH TOPTOBBIMU MAPKAMI
(CTM) BAA c cocraBom «araroraaHbeiv» PAIT ITOSBOAMAM CAOKHTBCA CHTYAIIMH, KOTAA HA3HAYCHHBIC ITAIMECHTAM BpadaMy
PAIT B anrrekax samensrorcs (papMarieBTaMu Ha AKeHepHKH AN Aake DAA. HeBoApHO BCTaéT BOIpoc O poAn BpadeOHBIX
Ha3HAYCHUH 1 (PapMaLIeBTHYECKOTO KOHCYABTUPOBAHISA B ACUCHUH IIAIIUCHTOB.
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BeiBoabr. Haaexaa Ha ncnpasaenune curyaun ¢ BAA BHANTCS B TOCTEIIEHHOM IIEPEXOAC Bpadell Ha pabOTy B COOTBETCTBAN
C KAHHHYECKIMH PEKOMECHAALIMAMY, YIBepKAEHHBIME Munsapasom P®, B xotopsie BAA me cmoryt momacte. [Iposeaerme
KAUHHYECKHUX HCCACAOBAHUE BAA AOAKHO COOTBETCTBOBATD HAAACKAIIICH IIPAKTUKE U IIOAYIATh IPEABAPHTEABHO HEOOXOANMYIO
3THUYECKYIO M, KOTAQ ITPHMEHIMO, PEryAATOpHYIO skcreptusy. I1poasmxenne BAA u PAIT B anrexax 3aBuCHT OT KOMIIAEKCA
aKTOPOB, B IIEPBYIO OUEPEAD, IKOHOMUICCKAX U 3AKOHOAATEABHBIX.

OCHOBHDBIE PETYAATOPHBIE ITOHATHUA Y ITOAXOABI K PETVICTPAITU PAII B EABC
Yynpusosa A.A., Coxyp T.B.
OO0 «buonopuka»
6-s1 yanma Hosrre Caapr, A2, xoprr.1, 119619, r. Mocksa, Poccus
E-mail: yaroslava.chuprinova@bionorica.ru

TTonyAspHOCTD HCITIOAB3OBAHNA B MEAHIIFHE ACKAPCTBEHHBEIX PACTCHUII B CAMOM Pa3HOM BHAE TPEOYET OT roCyAapCTBa
BBIBEPCHHON PEIYAATOPHOM IOAMTHKH. Permcrpanmsa AEKapCTBEHHBIX IIPEHAPATOB PACTHTEABHOIO IIPOMCXOKACHHA B
Poccniickoit Peaepannn peraamentupyerca Peaepaspapiv 3akoHoM Ne 61-B3 o1 12.04.2010 «O6 obparmeHIH ACKAPCTBEHHBIX
cpeacts». B coorserctBum ¢ permmennem Cosera Eppasuiickoil sxonommdaeckoit kommccru Ne 78 ot 03.11.2016 o mpasnaax
PETHCTPAIINI U 9KCITEPTU3BI ACKAPCTBEHHBIX CPEACTB AASl MEAUIIMHCKOTO IIPHIMEHEHHSA, PETHCTPAITIH IIOAACHKAT ACKAPCTBEHHBIE
HIpeaparsl, IIPEeAHa3HAYEHHBIE AA OOpareHus Ha obreMm peiake Coro3a HAM Ha TEPPUTOPUU OAHOIO U3 FOCYAAPCTB-YACHOB,
a PErHCTPAIIMOHHBIE AOCHE PaHEE 3APEIHCTPHPOBAHHBIX B IOCYAAPCTBAX-YACHAX ITPEIIAPATOB AOAKHEI OBITh IIPUBEACHBI B
cootserctBre ¢ TpedoBarmavn EADC Ao 31.12.2025r.

Perucrpariua AeKapCTBEHHBIX IIPEIIapaTtoB AAfl HX BBIBEACHHA Ha PBIHOK rocyaapcrts-duacHoB EC peraamentmpyerca
Ampexrusoit 2001/83/EC. Aast pacTHTeABHBIX AeKapcTBeHHBIX IperapaTtos (PAIT) mpeAycMOTPEHBI HECKOABKO BO3MOKHOCTEH
PETHCTPAIINI: PETHCTPAIUA C IIOAHBIM AOChE, PEIUCTPAIIHA HA OCHOBAHHIH XOPOIIO H3YYE€HHOIO MEAUIIMHCKOTO IIPUMEHEHNA, 4
TaKKe BHECEHUE B PEECTP TPAAUIIMOHHBIX PACTUTEABHBIX ACKAPCTBEHHEIX IIPEITAPATOB.

Perucrparus PAIT 8 EADC IIPEAYCMATPUBAET CAEAYIOIIHE BapuaHTh:: peructparud kak PAIT, permcrpanma xak PAIT ¢
VIIPOIICHHBIM PETHCTPAIIMOHHBIM AOChE, 4 TAK/KE HE MCKAFOYEHA BO3MOKHOCTD peructparun kak All ¢ xopoImo usyueHHBIM
MEAMIIMHCKAM IIpuMeHeHHeM. HecMoTpa Ha TO, 9TO BO MHOTOM 3aKOHOAQTEABHBIE TPEOOBAHMA ITO PETHUCTPAIIMH ACKAPCTB
pa3pabaThIBAAUCD C OIIOPON Ha eBpOIIeiickne HopMaTubHbie AOKyMeHTHL, [ Ipasuaa EADC aas perncrpannn PAIT nmeror, kpome
CXOACTB, TAK/KE U CYII[ECTBEHHBIC OTAMYNSA: HAIPUMED, B HEKOTOPBIX CAYYaAX TPEOYIOTCA AOKAABHBIE KAMHHYECKIE ICCACAOBAHUA
HMAM AAUTEABHBIN OITBIT IpuMeHeHHA (He MeHee 10 AeT ¢ AATH IIEPBOrO CHCTEMATHYIECKOTO H AOKYMEHTUPOBAHHOIO IIPUMEHEHIU
AEKAPCTBEHHOIO PACTHTEABHOIO IIPEIAPATA HE MEHEE YEM B 3-X FOCYAAPCTBAX-IACHAX).

Pabowueii rpymmoit EOK paspaboras pAaA peKOMEHAATEABHBIX AOKYMEHTOB, OTHOCAIINXCA K pa3padboTke n perncrparun PATT,
AonoaHsAromux Pemrenne Ne 78.

B Aokaase mpeacTaBAeHBI CXOACTBA u pasamdnd TepmuHoAorun npumernteAbHO K PAIT 3 EC, EADC u P®, a Takxe
IIPUMEHHTEABHO K ACKAPCTBEHHOMY PACTHTEABHOMY CHIPBIO H PACTHTEABHOH (hapMarieBTHIECKOH CyOCTaHITNM.

Broarr. PAIT 8 EADC umeror GoAbIIe BO3MOKHOCTEH PETrHCTPAIINH, 110 CPABHEHUIO C HAIIMOHAABHBIMU TPEOOBAHIAMI
P®. Hecmotpa Ha cxoects TepMuHOB B 3akoHOAaTeARCTBE EADC 1 EC, oHu He sxBuBaseHTHEL 3akoHOAaTeAbHAA 0a3a EADC
HAXOAHTCA B CTAANH (DOPMHPOBAHMA, AAAIITHPYACH K PEAABHOM cHTyarnn B cucteme peryaupopanud Corosa.

COMPARATIVE ANALYSIS OF REGULATORY REQUIREMENTS FOR HERBAL MEDICINES
AND DIETARY SUPPLEMENTS. THE CHOICE IS UP TO BUSINESS
Safonova N.V.* (ORCID: 0000-0003-0493-2350), Trofimova E.O.? (ORCID: 0000-0002-4940-9953)
!'Sotex PharmFirm, 22, bldg, 4, p.7, Kashirskoe highway, Moscow, 115201, Russia
? Saint-Petersbutg State Chemical Pharmaceutical University
14A, Prof. Popov str., Saint Petersburg, 197376, Russia
E-mail: provavs@bk.ru

Keywords: berbal medicinal products, herbal dietary supplements, marketing anthorization in EAEU, the Russian pharmaceutical market.

Introduction. In 2020, pharmacy sales of hetrbal products amounted to 435.4 million packages worth 51.3 billion rubles
in wholesale prices [1]. These products are presented two categories: herbal medicinal products (HMPs) and herbal dietary
supplements (HDSs). HMPs make up the main share of the market, accounting 80% in volume terms and 74% in value terms.
However, HDSs are leading in terms of the number of trade name items. The entry into force of the Eurasian Economic Union
(EAEU) legislation affected both categories of herbal products and influenced business strategies in their market access.

Aim of study. A comparative analysis of marketing authorization requirements for HMPs and HDSs in accordance with the
EAEU legislation, as well as an assessment of impact of regulatory changes on business activity in the field of herbal products
approval.
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Materials and methods. The study was based on the marketing authorization legislation for HMPs and HDSs, as well as an
official information on products registered.

Results and discussion. Transition since 2021 to the regulatory procedure in accordance with the EAEU legislation has
complicated the process of forming a registration dossier (RD) for HMPs. Until the end of 2025, there is a transition period
to bring the RD for medicines presented on the market into line. Since 2021, the RD for 35 HMPs have been brought into
compliance, but this is only those medicines that have a relatively high level of sales. At the same time, during this period about
2 thou HDSs were registered, including those which have a composition like HMPs. Since the entry into force of the EAEU
requirements, not a single HMP with an original composition has been approved.

Conclusions. The regulatory model created in accordance with the EAEU legislation, with a general increase in the quality
and safety requirements, at the same time does not create the necessary incentives for applying herbal products for marketing
authorization as HMPs.

References:
[1] Safonova NV, Trofimova EO. Overview of the Russian market of herbal products. Remedium. 2021. (3). 11-22.
DOI:10.21518/1561-5936-2021-3-11-22. (In Russ.)

REGULATION OF HERBAL PRODUCTS IN THE UNITED STATES
Upton R.!
!President Ametican Herbal Pharmacopoeia. ¢/o Upton,
3051 Brown’s Lane, Soquel, CA 95073 USA
E-mail: roy@herbal-ahp.org

Abstract. America is unique in the world in not recognizing the value of herbal medicine and traditional healing practices
in modern health care. Rather, herbal products are regulated as herbal “supplements” that may be used for general health but
are strictly prohibited from being promoted for the prevention or treatment of disease. The United States is also unique in
being one of the only countries without a nationalized health care system. This creates negative economic barriers to the use of
herbal preparations as medicines as approval as a medicine requires substantial financial capital. Despite economic and regulatory
barriers, use of herbal supplements continues to grow both among consumers and health care professionals. Herbal products
are regulated by the Food and Drug Administration as well as other regulatory bodies, must be manufactured according to Good
Manufacturing Practices, and manufacturers of products must maintain an adverse effects reporting program for serious adverse
events. This presentation will provide an overview of the regulation of herbal dietary supplements in the United States.
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DETERMINATION OF TUYON IN WORMWOOD AND EXTRACTION DRUG BASED ON IT
Abyzova E., Molokhova E., Mashchenko P.
FQBOU VO PGFA Minzdrav RFE, Perm, Russian Federation
E-mail: abyzik@yandex.ru

Introduction. Wormwood — Artemisia absinthium L., widely distributed in the European part of the Russian Federation (RF),
contains a rich complex of biologically active substances. In medical practice, bitter wormwood grass is used only in the form of
infusion and tincture. Development of extraction preparations from wormwood is largely restrained by presence of tuyon and
its derivatives in essential oil, which has neurotoxic action [1]. It is known that during extraction, the amount of tuyon increases
significantly with an increase in the concentration of ethyl alcohol [2]. This makes the study of the presence of tuyon derivatives
in the wormwood and an extraction preparation enriched with flavonoids relevant.

Aim of the Study. Comparative evaluation of tuyon content in essential oil and flavonoid-enriched extraction preparation
from wormwood.

Materials and Methods. The work used raw materials — wormwood, collected in 2018-2019, in the Dobryansky district of
the Perm Territory during the flowering phase and a dry extract based on it, obtained according to the technology developed by us.
Quantitative determination of essential oil was carried out by O®C.1.5.3.0010.15, method 2, qualitative analysis of tuyon by gas
chromatography with mass spectrophotometric detection on an Agilent chromatograph 7890A with a mass spectrometer 5975C
as a detector. The obtained mass spectra were compared with library (library: NIST11).

Results and Discussion. The quantitative content of essential oil in the wormwood was 0.60 £ 0.03%. At the same time, the
content of tuyon in essential oil for the hemotype of wormwood European part of the Russian Federation is up to 35%. [3]. It
has been experimentally proven that 70% ethyl alcohol is the optimal extractant for obtaining an extract enriched with flavonoids
from wormwood. A high percentage of ethyl alcohol increases the likelihood of extraction from raw materials and tuyons.

During qualitative analysis of the tuyon, the conditions for chromatographic separation and mass spectrometric analysis were
established: non-polar column HP-5ms; evaporator temperature 280 © C; cartier gas helium 1 ml/min; column temperature:
100 ° C (2 min), 100-290 ° C (at a rate of 20 © C/min); isothermal mode at 290 ® C — 25 min, registration of mass spectra — by full
ion current. Identification of the tuyon was carried out based on a compatison of retention times and full mass spectra.

Comparative analysis of the obtained chromatograms showed the presence of a peak of tuyon with a retention time of
3.48 minutes in the essential oil separated from the raw material of the wormwood. Convergence with library mass spectra is 92%.
There is no peak in the dry extract chromatogram in this area.

Conclusions. Comparative analysis shows the content of tuyon in the essential oil of the wormwood. As part of the extraction
preparation of wormwood, enriched with flavonoids, this substance is absence.

References:

[1] Beigh, Y. et al. The Pharma Innovation Journal Vol 6 (8), 176-187 (2017)

[2] Assessment repott on Artemisia absinthinm L./ /Buropean Medicines Agency/ HMPC/ 751484/2016 — P34
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EVIDENCE-BASED ETHNOPHARMACOLOGY - EXAMPLES FROM THE SOUTH AFRICAN FLORA
Alvaro Viljoen
Department of Pharmaceutical Sciences and SAMRC Herbal Drugs Research Unit, Tshwane University of Technology,
Pretoria, 175 Nelson Mandela Drive, Private Bag X680, Pretoria, 0001, South Africa

Southern Africa harbours an impressive floral diversity and ranks as one of the most biodiverse countries in the world.
Interweaved within this botanical tapestry is a cultural heritage characterised by rich indigenous knowledge systems (IKS) which
have moulded one of the oldest healing modalities, African Traditional Medicines (ATM). This unique blend of medicinal plant
use and IKS has created a unique research opportunity in enthnopharmacology. Over the past 20 years our group has endeavoured
to provide a scientific rationale for medicinal plant use through an evidence-based research approach of traditional medicines.
Several examples will be presented to demonstrate the challenging yet rewarding workflow to explore the chemistry and biological
properties of the ethnomedicinal flora of South Africa. Using various in vitro and in vivo approaches, complemented by analytical
methods and multivariate data analysis we aim to contribute to the fundamental research base required to convert these botanical

assets into tangible consumer products. The various challenges facing translation research and the standardisation of ATMs will
be highlighted.
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CHARACTERISTICS OF THE POLYSACCHARIDE COMPOSITION OF CHLORELLA BIOMASS
Andreyeva I.N., Mikshina P.V.
KIBB FRC Kazan Scientific Center of RAS, Kazan, Russia

Introduction. Currently, chlorella is actively used as a natural source of substances that are in demand in a healthy diet. Among
such components of chlorella, proteins, vitamins (A, B1, B2, Bo, C, K, PP, E, pantothenic acid, folic acid, biotin, etc.), trace
elements, and essential fatty acids are well known. The ease of production of chlorella biomass, along with its composition, allows
us to consider it as a very promising object for the production of therapeutic and prophylactic food supplements and a component
of vegetarian nutrition. At the same time, along with the rather well-characterized components of this alga, there is relatively little
information about the features of its polysaccharide composition. Polysaccharides of medicinal and food plants have been studied
for a long time in terms of their biological activity and its correlation with their structure. It is known that polysaccharides are a
key component of plant biomass with prebiotic properties; the diversity and structural features of these biopolymers allow them
to implement a wider range of useful biological functions (hypoglycemic, regenerative, immunomodulatory, antioxidant, etc.).
Identification of the features of the polysaccharide composition of the chlorella cell wall will expand the possibilities of using this
alga both in the production of specialized medicinal bioadditives and functional nutrition components.

Aim of the Study. The purpose of this study is to characterize the composition of polysaccharides, retained in various ways
in the biomass of chlorella, as a basis for the subsequent development of bioactive additives and health-improving products based
on them.

Materials and Methods. Chlorella was grown in Tamiya liquid mineral medium under 12/12 light (light/dark). The biomass
separated from the culture liquid was washed with distilled water, acetate buffer and freed from components soluble in organic
solvents (ethanol, methanol, chloroform, acetone). Polysaccharides extracted from biomass with NaOAc buffer (pH 5.0), 0.5%
ammonium oxalate solution (chelating agent, destroying ionic bonds) and 4M KOH (destruction of hydrogen bonds and swelling
of cellulose microfibrils with the release of part of the polysaccharides retained by cellulose). For all obtained fractions, the
molecular weight distribution of substances was determined using gel-filtration (Agilent 1260, RID, Shodex OH-Pak 806M) and
the monosaccharide composition of TFA-hydrolyzed polysaccharides was determined using anion-exchange chromatography
(ICS-6000, IntAmp, CarboPac PA-1). Kallose defind with aniline blue.

Results and Discussion. All obtained polysaccharide fractions (extracted by distilled water, acetate buffer, a 0.5% solution
of ammonium oxalate, and 4M KOH) consisted of 2-4 containing polysaccharides (higher molecular weight binding glycans
and lower molecular weight callose) and glycosaminoglycans (about 8%). In the KOH fraction, binding glycans and pectins were
also detected, and the proportion of glucose in binding glycans and callose increased as the molecular weight of polysaccharides
decreased. The proportion of glycosaminoglycans extractable with alkali was extremely low (about 1-4%). Thus, it has been
established that chlorella can serve as a source of various polysaccharides, including rather specific structural types and
compositions. Further, deeper, more detailed investigation of the identified biopolymer structure and properties will expand the
possibilities of their functionalization and application.
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INFLUENCE OF THE STATE PHARMACOPEIUM OF THE RUSSIAN FEDERATION
ON THE QUALITY OF THE MEDICAL PLANT RAW MATERIALS AND DRUGS BASED ON IT
Beketova A.V. (ORCID: 0000-0001-6975-516X), Yarutkin A.V. (ORCID: 0000-0002-3156-5958),
Bagirova V.L. (ORCID: 0000-0003-0379-6158)
FSBI “SCEEMP” of Ministry of Health of the Russian Federation (Moscow. Russia)
8/2 Petrovsky Boulevard, Moscow 127051 (for all authots), Russia
E-mail: nastya_pch@mail.ru

Keywords: medicinal plant materials, State Pharmacopoeia of the Russian Federation, pharmacopoeial articles.

Introduction. As part of the preparation of the State Pharmacopoeia of the Russian Federation XV edition, pharmacopoeial
articles on methods of analysis of medicinal plant materials are harmonized with the monographs of the Pharmacopoeia of the
Eurasian Economic Union and the provisions of the wotld’s leading pharmacopoeias. The formation of common approaches
and requirements is important for the unification of the quality examination and registration of herbal medicines at the national
and regional levels. The aim of the work is to create a regulatory framework for the standardization and introduction of high-
quality of medicinal plant materials and medicines based on it to the Russian pharmaceutical market. At the first stage, the
requirements of all general pharmacopoeial monographs for medicinal plant materials are updated with subsequent updating of
pharmacopoeial monographs for medicinal plant materials.

Result and discussion. The main directions of updating the pharmacopoeial articles:

— supplementing the general pharmacopoeial monographs with methods of physical and chemical analysis, taking into account
modern requirements, scientific and practical achievements in the field of pharmacopoeial analysis;

— inclusion of new, previously absent in the State Pharmacopoeia of the Russian Federation XIV edition. In total, 32 general
pharmacopoeial monographs were updated, 9 new general pharmacopoeial monographs were prepared for inclusion.

Currently, work is underway to update the monographs for medicinal herbs, taking into account the expansion of its
nomenclature by including new types of medicinal herbs as part of the recommendations of the working group to develop
proposals for the development of production and processing of medicinal and essential oil crops in the Russian Federation,
organized at the site of the Federation Council of the Federal Assembly of the Russian Federation Federation.

The development and updating of the pharmacopoeial monographs is a multi-stage process of reviewing draft, which involves
leading experts from the FSBI “SCEEMP” of Ministry of Health of the Russian Federation, representatives of drug manufacturers and
other subjects of drug circulation. Upon completion of the development, the draft pharmacopoeial monographs is reviewed and
then reviewed at the specialized standardization sections of the Institute of Pharmacopoeia and Standardization in the Sphere of
Medicines Circulation, approved by the Pharmacopoeia Committee and posted on the website of the Russian Ministry of Health
for public discussion, after which it is approved by the Council of the Russian Ministry of Health on State Pharmacopoeia.

Feedback. Remarks, comments and proposals on the content of the pharmacopoeial monographs on of medicinal plant
materials ate accepted at all stages of development/updating of the pharmacopoeial monographs by e-mail: pharmacopoeia@
expmed.ru
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SPECTROPHOTOMETRIC DETERMINATION OF THE POLYSACCHARIDES CONTENT
IN PHARMACOPOEIAL MEDICINAL PLANT RAW MATERIALS
Bokov D.O. (ORCID: 0000-0003-2968-2466)"%, Samylina I.A. (ORCID: 0000-0002-4895-0203)!
!'Sechenov First Moscow State Medical University
8 Trubetskaya St., bldg. 2, Moscow, 119991, Russian Federation
“Federal Research Center of Nutrition, Biotechnology and Food Safety
2/14 Ustyinsky pt., Moscow, 109240, Russian Federation
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Keywords: polysaccharides, medicinal plant raw materials, spectrophotometry.

Intoduction. In our work, we consider the main procedures that are used in the pharmacopoeial spectrophotomettic
(SPh) method for assessing the content of polysaccharides (PSC) in medicinal plant raw materials (MPRM), its advantages
and disadvantages. The pharmacopoeial (according to State Pharmacopeia of Russian Federation XIV ed. — SPRP XIV ed.)
medicinal plant raw materials (MPRM) containing PSC include kelp thallus, flax seeds, broadleaf plantain leaves, violet herb,
three-part beggarticks herb, elfdock rhizome and roots, linden flowers, burdock roots, coltsfoot leaves, marshmallow roots [1].
The gravimetric (weight) method is used to determine the total content of PSC in flax seeds, violet herb, three-part beggarticks
herb, broadleaf plantain leaves. Meanwhile, the SPh method, which is described in other pharmacopeial monographs (PM), has
both a number of advantages and disadvantages [2].

Aim of the Study. Consider the prospects for further development of spectrophotometric methods for assessing the content
of polysaccharides in pharmacopoeial MPRM.

Materials and methods. The work used the materials of our own research, as well as the analysis of regulatory documentation,
including drafts of pharmacopoeial monographs.

Results and discussion. The SPh method is more rapid than the gravimetric method, and its labor intensity is lower. The
main disadvantage of SPh techniques is the rather low specificity, and therefore overestimated results can be obtained. The
SPh procedures used in the SP RF XIV assume the use, mainly, of standard samples (SS) of glucose and fructose. In some PM
drafts the conversion is carried out for xylose and galacturonic acid, but these SS ate less accessible in analytical laboratories. In
the General PM “Determination of sugars by the SPh method”, in addition to the reaction with picric acid, anthrone and orcin
are also included. Most of the PM for MPRM include methods with picric acid (conversion to glucose, etc.). From the point
of view of reproducibility, more accurate results are obtained by anthrone and orcine methods compared to the picric method,
which does not always ensure the convergence of results. The simplest SPh variant involves complete acid hydrolysis of PSC
without preliminary removal of free carbohydrates (CH). As a result, the indicator «the sum of PSC and reducing sugars in terms
of ..» is obtained. Free CH in the MPRM of the leaves and herbs groups are contained in a small amount (up to 2%), so the
contribution to the total indicator is low. But in the case of subterranean organs, where the free CH content can accumulate in
greater quantities, the question arises of removing free CH.

Conclusions. Thus, it should be noted that the development and validation of new spectrophotometric methods for inclusion
in the State Pharmacopoeia is an urgent task.

References:
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ADAPTOGENS: PROBLEMS OF CLASSIFICATION, SAFETY AND SELECTION
Bolgov A.S.! (ORCId: 0000-0001-5827-5953), Buzlama A.V.! (ORCID: 0000-0003-4236-2387),
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Abstract. The range of medicines of the group “General tonics and adaptogens” was studied, problems of classification were
identified and recommendations were given for adjusting the algorithms of pharmaceutical counseling.

Keywords: adaptogens and general tonic preparations, herbal adaptogens, pharmacentical consulting

Introduction. In recent decades, despite the formation of new health-saving strategies aimed at creating an understanding
among the population of the importance of a healthy lifestyle and proper nutrition, timely detection and prevention of diseases,
medicines designed to increase mental and physical performance, general nonspecific body resistance remain extremely popular
[1], general strengthening, tonic, adaptogenic action.

Aim of study. Studying the range of medicines of the group “General tonics and adaptogens”, identifying consumer
preferences and important components of pharmaceutical consulting;

Materials and methods. The study of the assortment was carried out using the electronic pharmacological reference books
Vidal, RLS, the Internet resource “AnalitPharmacia” and the State Register of Medicines (as of 01.01.2023). Consumer preferences
were identified using an online survey (duration 2 months), the sample was 100 people.

Results and discussion. The analysis of information resources revealed the problem of ambiguity in assigning drugs of the
category under study to classification groups, which significantly complicates the search for therapeutic analogues and presents a
serious problem when replacing a drug in pharmaceutical counseling. On the Russian pharmaceutical market, the preparations of
the General toning agents and adaptogens group are represented quite widely, herbal preparations predominate, which, according
to consumers, is due to their effectiveness. It was revealed that in the pharmaco-therapeutic group “Adaptogenic agent” there are
drugs of the opposite direction of action, both general tonic and hypnotics, as well as a number of drugs exhibit additional effects
that expand the list of indications for use and at the same time sometimes determine contraindications. The greatest demand
falls on classical phytoadaptogens (eleutherococcus, ginseng, magnolia vine, etc.), however, when conducting pharmaceutical
counseling, it is necessary to exclude comorbidities and contraindications.

Conclusions. The modern classification of drugs in the group “General tonics and adaptogens” in the Russian Federation is
imperfect and needs to be adjusted. In pharmaceutical counseling, it is necessary to optimize the choice of the drug of the study
group, both taking into account the “drug profile” and taking into account the “patient profile”.

References:
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METHODS FOR CATALASE ACTIVITY DETERMINATION IN PLANT CELL CULTURES
Borovikov D.N.!, Orekhova I.A.!
!Saint-Petersburg State Chemical and Pharmaceutical University
197376, Saint-Petersburg, St. Prof. Popova, 14, Russia
E-mail: dmitrtij.borovikov@spcpu.ru

Introduction. Antioxidant enzymes (catalase, superoxide dismutase, peroxidase) are part of the first line of cell protection
against excessive accumulation of reactive oxygen species. [1] The content of components in cells that exhibit antioxidant activity
is recognized as an important indicator of the vital status of plant tissue culture.

Aim of the Study. The objective of this study is to compare different methods for catalase activity determination and select
the optimal technique for further work.

Materials and Methods. Measurement of catalase activity in the plant cultures of Cichorium endivia, Scutellaria baicalensis
Georgi, Panax quinquefolius, are being cultivated in a tissue culture laboratory at St. Petersburg State University of Chemical and
Pharmaceutical Sciences, was carried out by titrimetric and spectrophotometric methods [2].

Results and Discussion. Titrimetric method for determination of the catalase activity has demonstrated a number of
disadvantages, namely low sensitivity, necessity of significant amount of material, so it can’t be used in further work.

It was found, that it is necessary to use concentrated supernatant for spectrophotometric evaluation of catalase activity within
the determination limits of spectrophotometer LEKI ss 1207. The method of catalase activity evaluation with (NH,),MoO, is
usually used for animal material. The activity of catalase is extremely high; therefore, the homolysate is diluted 1000 times or more.
Solution comes out almost transparent and its optical density can be neglected. In the case of plant tissue cultures, a solution with
a dilution of 1:10 or 1:1 was used in the experiments. At low dilution, solution demonstrates intensive coloration and affects the
optical density measurement. Since the supernatant, according to the method, is not contained in the blank sample, the difference
in optical density between the experimental and blank samples will be less than the theoretical one up to negative values. To avoid
an erroft, the supernatant is added to all cuvettes, but the supernatant is added to the blank sample only after the solution in the
cuvette is incubated with (NH,),MoO,, namely immediately before value fixation on spectrophotometer. In this case, no water is
added to the blank sample.

Conclusions. The modified method for plant tissue cultures catalase activity determination was developed. This modified
technique allows obtaining a more accurate result both in plant and animal material.
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Introduction.

Scutellaria baicalensis Georgi (. baicalensis) contains a number of flavonoids valuable for humans — these are baikalin, baikalein,
wartiot, scutellary [1]. However, the ranges of its growth in Russia are limited, and its natural reserves are decreasing, the species
is included in the lists of rare plants [2]. Therefore, the study of alternative ways of its cultivation for the production of valuable
biologically active substances becomes relevant.

Aim of the Study. Grow microclones of §. baicalensis and prove their ability to synthesize flavonoids.

Materials and Methods. Explants for 7z vifro culture prepared by germination of S. baicalensis seeds under aseptic conditions
on Murashige-Skoog (MS) medium. To prevent contamination, the seeds treated with a 3.5% sodium hypochlorite solution with
an exposure time of 10 minutes. Microclones were cultured on MS containing half the major salts (1/2 MS). Plants grown in
cultute vessels at + 25 ° C, photopetiod day/night — 16/8 h, illumination 6000 lux, relative air humidity 60-70%.

To evaluate the presence of flavonoids in the roots of microclones, the plant material was triturated in a mortar with 70%
ethanol in a ratio of 1:10, then macerated for 48 h. and centrifuged at a 7000 g of 15 min., then standard qualitative reactions to
this group of substances were carried out.

Results and Discussion. To increase secondary explants from the obtained aseptical seedlings of S. baicalensis, epicotyl
separated and transplanted into 1/2 MS. After 2 months of cultivation, multiple shoot formation observed on such a medium.
The average number of shoots was 15,6£0,5 pcs. The average length of shoots —13,8+0,7 mm. It noted that when culturing S.
baicalensis microclones on culture medium containing 30 g/1 sucrose, no process of root formation observed. With a decrease
in the concentration of carbon nutrition to 20 g/1, but with the preservation of the rest of the component composition of the
culture medium, the development of the root system recorded in microclones. The average number of roots per 1 plant was
3,3%0,5 pcs.

The results of qualitative analysis of extraction obtained from the roots of §. baicalensis microclones for flavonoids are
presented in Table 1.

Table 1 - Qualitative analysis of the extract for flavonoids

Qualitative reaction Observed reaction effect Proposed compounds
10% FeCl, Green color solution Flavonols
10% Pb(CH,CO0O), Formation of bright yellow precipitate Flavons, Chalcons, Aurons
10% NH,OH Yellow color solution Flavones, Flavonols, Flavanones
Conclusions:

1. When cultuting S. baicalensis microclones on 1/2 MS and 20 g/1 of sucrose, multiple shoot formation and root formation
are observed.
2. It was revealed that the roots of S. baicalensis microclones contain flavons, flavonols, flavanons, chalcons, aurons.
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Karouessie caoBa: mumoxunor, Nigella sativa 1., sgpuproe macso.

AxryaspHOCTB. OOHAPY/KECHHE § THUMOXHHOHA IIPOTHBOOIYXOACBBIX, IIPOTHBOBOCIAANTEABHEIX, HIMMYHOMOAYAHPYIOIIIX,
IUIOTCH3UBHBIX, AHTHAHAOCTHYICCKUX, ITHIOANIHACMUYICCKUX, AHTHIUCTAMIHHBIX, T€IATO- U HE(MPOIPOTEKTOPHEIX, AHTHOK-
CHAAHTHBIX, AHTHHIIIEMIYIECKAX ¥ PAAHO3AIIUTHBIX CBOMCTB AEAAET AAHHOE BEITIECTBO IEPCIIEKTUBHBIM AASl ACIEHHUA MHOMKE-
crBa 3a0oAeBannii [1]. VI3BecTHO, 91O AAHHBIN XUHOH HAKAIIAUBACTCA B Letraclinis articulata, Eupatorium cannabinum, Juniperus cedrus,
pacrenusax poaa Thymus, Satureja, Monarda, Nepeta [2]. TUMOXUHOH ABASICTCA MOXKOPHBIM COCAMHEHHEM depHOro T™MuHa (Nigella
sativa 1..) [3], 0GOCHOBBIBasA €ro BEIOOP KAK MCTOYHHUKA AAHHOI'O BEIIIECTBA.

IMeas. Msyunts coaepixanme a(pUPHOrO MacAa M THMOXHHOHA B ceMeHaX N. safiva 1., IpOM3PACTAarOIIEro B Pa3AMYIHBIX
CTpaHax.

Marepuaabl 1 MeTOABI. Ha HakomAeHnme OMOAOTHYECKN AKTHBHBIX BEILECTB BAHACT MHOKECTBO (PAKTOPOB, OAHU M3 HHX
kanmaroreorpacpuaeckne. Oobekramu nccaeaoBarms Ovian cemena N. Sativa, 3aroToBAeHHBIC B pasAngHbIX crpaHax: PP (Kpbim),
Wuans, Cupus, Ernner u Typrus. DdupHOE MACAO ITOAYIAAH ITAPOBOIM AUCTHAAAIMEH 110 MeTOAY AaamaTosa. MccaepoBanne
KOMITOHEHTHOI'O COCTaBa 3(DHPHOIO MAaCAA OCYIIECTBAAAOCH METOAOM Ia30BOM Xpomarorpacun Ha xpomartorpade «Kpucrasa
2000M» ¢ mAAMEHHO-HOHHU3AITHOHHBIM ACTEKTOPOM.

Pesyaprarer. Berxoa adpuproro macaa us cemsan N. sativa L. 1 coaepixanne B HEM THMOXHHOHA IPEACTABACHO B TaDAHIIE.

Tabauma — CoaeprkaHue 3(PUPHOro MACAA M TUMOXHHOHA B CEMEHAX YEPHOI'0 TMHHA

CrpaHa KyAbTUBUPOBAHUA Typuus Cupua Eruner Huaua P®, Kpeim
Bsixoa apuproro macaa, % 0,00 <0,01 0,114+0,01 0,4410,03 0,4810,02
CoAeprkaHne THMOXHHOHA B 3(HPHOM Macae, %o - - 2,5 14,64 14,85

Kax BUAHO 13 TaOAHIIBI MAKCIMAABHOE COACP/KAHIIE THMOXHHOHA B CEMEHAX YEPHOTO TMHHA OTMEICHO B 00pasiax n3 M-
Aun 1 Kpemva.

Be1BoabI. Berxoa apuproro macaa us cemsau N. sativa L. 1 coaepkaHne B HeM THMOXHHOHA 3aBUCHT OT KAIMaToreorpadu-
YECKHUX YCAOBHH M ABAACTCA HANOOAEE BBICOKMM B CBIPbE PACTCHUIT, KyAbTHBUpYeMbiX B MHANT 11 Kpeivy.

Huadopmanmsa o puHascupoBasnu. llccaeAOBaHIE BRIIIOAHEHO COTAACHO COTAAIIICHNTO C MHHICTEPCTBOM ITPOMBIIITACH-
voctu 1 Topropan P® Ne 020-11-2021-1073 (maerTadukarop 0000000002021 PPK0002).

Cnmcok auTeparypsl.

[1] Imran M. et al. Thymoquinone: A novel strategy to combat cancer: A review //Biomedicine & Pharmacotherapy. 2018.
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[2] Ahmad A. et al. Thymoquinone (2-Isopropyl-5-methyl-1, 4-benzoquinone) as a chemopreventive/anticancer agent:
Chemistry and biological effects //Saudi Pharmaceutical Journal. 2019. Vol. 27. Ne8. P. 1113-1126.

[3] Ahmad I., Tripathi J, Sharma M. Nigella sativa—A Medicinal Herb with Immense Therapeutic Potential (A Systematic
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XUMHUUYECKUHU COCTAB 1 BUOAOTUUECKAA AKTUBHOCTb TUAPOAATOB
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AxTtyasbHOCTB. BCE GOABIIIYIO ITOIYAAPHOCTD IIPHOOPETAIOT IIPOAYKTHI IIEPEPaOOTKH PACTHTEABHOTO ChIPbst. OcobyIO 1IeH-
HOCTB IIPEACTABAAIOT IPOAYKTBI 9(PHPOMACAMYHOIO IIPOU3BOACTBA — APOMATHEIC BOABI MAH THAPOAATHL I'MApOAaTHI IIHpO-
KO HCITOAB3YIOTCH B KAUECTBE KOCMETHYCCKHX CPEACTB, IIOCKOABKY COACPKAT PAA ODMOAOIMYECKH AKTUBHBIX BOAOPACTBOPUMELX
KOMITOHEHTOB 3(DUPHOIO MACAQ, HO B OTAHYHE OT IIOCACAHEIO HMEIOT DOAEE MATKOE BOBACHCTBIE HA KOKY, ITO ITO3BOASCT X
HCIIOAB30BATh UX B 9HCTOM BHAE [1].

IMeab. M3yuurs XUMIYICCKUE COCTAB, AHTUOAKTEPHAABHYIO H AHTHOKCHAAHTHYIO AKTHBHOCTH THAPOAATOB.

MarepuaAbl 1 METOABL. B kadecrtBe 0OOBEKTOB HCCACAOBAHUS HCITIOAB30BAAUCH THAPOAATHL TIPOU3BOACTBA AO «ADMC3»,
roAyueHssle u3 pacrernii: Lavandula angusifolia, Hyssopus officinalis, Salvia officinalis, Rosmarinus officinalis, Rosa damascena
x Rosa gallica. Araans cocrasa nposoanan meroaamu [7KX [2]. ArrnbakreprnasbHBIEC CBOHCTBA TMAPOAATOB M3y4YaAH Ha pe-
KoMOMHaHTHBIX TecT-Oakrepuax E.coli (pXen-lux) u Ha Mopckux cersauxcs bakrepusx Alivibrio fischeri F1. V1zyaenue aHTHOK-
CHAZHTHOTO ACHCTBHS IIPOBOAHAOCH METOAOM Fe**-MHAYIMPOBAHHOIO HEPEKUCHOIO OKHCACHUS AUIIMAOB CYCIICH3MH SHYHBIX
AHTIOIIPOTEHAOB 772 vitro [3].

PesyapTarbl. BEIAO BEIABACHO, UTO THMAPOAAT HIAA(ES COACPKHUT - M B-TYHOH, B-KAPHOMHUAACH, A-TEPIIMHEOA; THAPO-
AQT AQBAHABI — KAM(PEH, AUHAAOOA, AUHAAUAAIICTAT, TEPAHIOA, ITEPAHNAALICTAT; THAPOAAT po3MapuHa — Kamdew, 1,8-1mmneon,
B-mmmHEH; THAPOAAT PO3BI — (PEHHAITAHOA, ITEPAHUOA, IIUTPOHEAOA, HEPOA; TMAPOAAT HCCOIIA — IIMHOKAM(DOH, H30IIHHOKaM(OH,
CITATYACHOA, B-kapHoduaseH. AHTHOAKTEPHAABHEIC CBOMCTBA HCCACAYEMBIX OOBEKTOB IIPOABASANCH B HHINOUPOBAHHH OaKTe-
pHaAbHOM AroMuHecHeHIH TecT-0akrepuii Ha 10%, 44% u Goaee 80% 1OA ACHICTBHEM I'HAPOAATOB PO3BI, AABAHABI U ICCOIIA,
COOTBETCTBEHHO. [IpH H3y9IeHHHN aHTHOKCHAAHTHOIO ACHCTBHA HAOAIOAAAACH AMHAMUKA HAKOIIACHHA IPOAYKTOB CBOOOAHO-
PAAMKAABHOTO OKHICAEHHSA AHITHAOB, KOTOPAsA B IIPUCYTCTBHH THAPOAATOB MCCOIA M PO3MApHHA CHH3WAACh Ha 40 1 36% coor-
BETCTBEHHO, B CPABHCHUHU C KOHTPOAEM.

BeiBoabL B pesyabraTe HCCACAOBAHMIT YCTAHOBACHO, ITO HMCCACAYEMBIE THAPOAATE OOAAAAFOT BBIPAKECHHBIMH AHTHOAKTE-
PHAABHBIMU CBOHCTBaMH. TaKoke, OBIAN BBIABACHBI aHTHOKCHAAHTHBIE CBOMCTBA rmapoAatoB Hyssopus officinalis m Rosmarinus
officinalis. ITepcriekTnBaMn AAABHEHIIIMX HCCACAOBAHHI ABAACTCA Pa3spabOTKA ACKAPCTBEHHBIX U KOCMETHUYECKHX CPEACTB Ha
OCHOBE THAPOAQTOB BBIIICYKA3AHHBIX 3(DHPOMACAMYHBIX KYABTYP.

HNudopmanmsa o punarcupopanum. VccaeAoBaHue BEITOAHEHO 32 cueT rpanTa Poccniickoro aHayunoro ¢ponaa Ne 22-25-
20206, https:/ /rscf.ru/project/22-25-20206

Aureparypa:

[1] Kosaaenko H. A. m ap. AmrubakrepmasbHas akTHBHOCTb 3(PHPHBIX MaceA mccona Aekapcrsernoro // Xumms
pacrureapHOro ceipbi. 2019. Nel. C. 191-199.

[2] Tumamesa A. A. 1 aAp. O METOAMKE KOAHIECTBEHHOIO OIIPEACACHMS 9(DHPHOIO MacAa B ruapoAarax // Taspuaeckuit
BecTHHK arpapHO# Haykm. 2019. Ne 3(19). C.122-132.

[3] Bypuesa E. B. u Ap. Vsyuenne xumMuaeckoro cocraBa 1 GHOAOIMYECKOTO Aehictsus ruaposara Hyssopus officinalis L. //
Meanko-dapmariesrnaecknii xypHaa «[Tyapcy. 2023. T.25. Ne3.
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DETERMINATION OF THE MARKER COMPOUNDS
FOR STANDARDIZATION OF PECTORALES SPECIES NO. 2
Chevidaev V.V.'! (ORCID: 0000-0003-4696-9960), Bokov D.O."* (ORCID: 0000-0003-2968-2466),
Samylina I.A.' (ORCID: 0000-0002-4895-0203)
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“Federal Research Center of Nutrition, Biotechnology and Food Safety
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To improve approaches to the standardization of a mixture berbal product Pectorales species No.2 (PS No.2), the authors used pharmacopoeial
and non-pharmacopoeial methods for the determination of marker componnds.
Keywords: Pectorales species No.2, standardization, polysaccharides, flavonoids, glycyrrhizic acid.

Intoduction. PS No.2 is a mixture herbal product, the infusion of which exhibits expectorant and anti-inflammatory effects.
PS No.2 components are represented by coltsfoot leaves (40%), plantain leaves (30%) and licorice roots (30%). These components
are included in the State Pharmacopoeia of the Russian Federation XIV ed. Main biologically active compounds of PS No. 2 are
polysaccharides, flavonoids, glycerrisic acid [1,2].

Aim of the study. Assessment of the quality of PS No. 2 using pharmacopoeial and non-pharmacopoeial methods, and the
search for alternative approaches to the standardization of PS No. 2 through the selection of specific markers.

Materials and methods. Qualitative identification of marker compounds was carried out using pharmacopoeial and non-
pharmacopoeial methods (chemical reactions, TLC, ATR IR, UPLC-UV-MS). Quantitative determination of the amount of
polysaccharides was determined by the pharmacopoeial method. The content of reducing sugars in terms of glucose was
determined by the developed and validated method of spectrophotometry with anthrone reagent. The content of sum flavonoids
in terms of rutin was determined spectrophotometrically according to the pharmacopoeial method. The content of glycyrrhizic
acid was determined using the developed and validated method of spectrophotometry.

Results and discussion. Qualitative identification methods confirmed the presence of polysaccharides and sugars
(galacturonic acid, reducing sugars), flavonoids (quercetin, isoquercetin, kaempferol, rutin etc.) and 18B-glycyrrhizic acid.
The content of polysaccharides was 12.86-13.52%. The content of the amount of reducing sugars (in the composition of
polysaccharides) in terms of glucose was 1.89-3.56%. The content of the sum of flavonoids in terms of rutin was 1.45 — 2.82%.
The content of glycyrrhizic acid was 3.49 — 5.44%.

Conclusions. These approaches to standardization can be used as the basis for the development of a pharmacopoeial
monograph for PS No. 2.

References:

[1] Haddadian, K., Haddadian, K., & Zahmatkash, M. A review of Plantago plant. Indian journal of traditional knowledge.
2014. N 13(4). 681-685.

[2] Shen X. P, Xiao P. G,, Liu C. X. Research and application of Radix Glycyrrhizae. Asian J. Pharmacodyn. Pharmacokinet.
2007. N 7. 181-200.
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SAFETY OF GINSENG SUSPENSION CULTURE
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Introduction. The safety of culture tissue and suspension tissue may vary in comparisons with the original plants. In this
study we investigated the safety of standardized ginseng suspension culture (SC).

Aim of the Study. The aim of this study is to evaluate the safety of SC by using toxicological, biochemical, hematological and
histomorphological approaches at the different levels of biological organization of the body.

Materials and Methods. We used the Russian standard recomendations “Medicines for medical applications. Guidance on
nonclinical safety studies for the conduct of human clinical trials and marketing authorization for pharmaceuticals” for safety
investigation. The protocol of investigation meets ethical requirements of Ethic Committee of Sechenov University.

Results and Discussion.

Acute toxicity of SC in rats is 750 ml/kg per os, what is very close to the toxicity of natural plant. Determination of chronic
toxicity at doses of 0.6 and 6 ml / kg with oral administration of SC did not reveal any setious deviations in all doses. The
biochemical analysis shown the deviations in serum concentration of alanine aminotransferase from 48,114+3,24 UI/L in control
to the 58,90+7,49 UI/L in the chronic administration of SC duting 6 months in a dose 6 ml/kg per os in mice (P<0,05). The
analysis of this deviation indicates a correlation with the data of histomorphological examination. But this deviation is valid
only for very high dose of SC -6 ml/kg , which exceeds therapeutic doses in 100 times and parameters of deviation are inside
the standard physiological interval for mice[1]. Meanwhile the Bromsulfalein test in dose of SC 6 ml/kg has shown a normal
physiological function of liver. In the dose 0,6 ml/kg of SC there is no significant differences in serum concentration of alanine
aminotransferase between control (95% CI 48,11+3,24 UI/L )group of mice and experimental mice(95% CI 51,40£12,74 UI/L)
Thete are no difference between experimental and control groups in histomorphological data in the dose 0,6 ml/kg also. Summing
up we can conclude, that the SC has a very low acute toxicity in mice and rats, wide range of therapeutic interval. A comprehensive
safety study of SC in the dose 0,6 ml/kg per os, including investigations in toxicological, biochemical, electrophysiological,
hematological and histomorphological paremeters, did not reveal any negative effect of the drug on the body of experimental
animals(95% CI).

Conclusion. SC is a safe biosimilar of natural Ginseng in the chronic expetiment in dose 0,6 ml/kg pet os.

References:
[1] Silva-Santana G. [n Ap.]. Clinical hematological and biochemical parameters in Swiss, BALB/c, C57BL/6 and B6D2F1 Mus
musculus // Animal Models and Expetimental Medicine. 2020. Ne 4 (3). C. 304-315. DOI: 10.1002/ame2.12139
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STATISTICAL OPTIMIZATION OF SCUTELLARIA BAICALENSIS CELL BIOMASS EXTRACTION
PARAMETERS WITH A VIEW TO INCREASING THE YIELD OF POLYPHENOLIC COMPOUNDS
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Introduction. Extraction is a complex mass transfer process involving the separation of biologically active substances (BAS)
from the cellular matrix by selective solvent. BAS diffusion depends on a large set of factors, such as the extractant essence, the
duration of the process, the ratio of the raw material to the solvent (hydromodulus), etc. [1]. The concurrent influence of several
variable factors results in a quite complicated and time-consuming process in terms of interest molecule extraction. Consequently,
the use of statistical experiment planning methods is expedient for increasing the yield of active compounds and reducing the
time costs.

Aim of the Study. We focused on the optimization of extraction parameters by means of the one-way and two-way analysis
of variance (ANOVA) for polyphenolic compounds accumulated by Seusellaria baicalensis biomass.

Materials and Methods. Dry biomass obtained by separation of loose callus from the agarized substrate with subsequent
desiccation to constant weight in a dry-heat oven at a temperature of 50 = 5 © C. The dry biomass was extracted further using
three types of solvents: 50%, 70%, and 80% ethanol (EtOH).

Determination of the extractant efficiency was performed according to a previously created experiment matrix with
varying factors (solvent concentration, hydromodulus, and exposure time). We carried out the experiment in 10-fold recurrence
for each combination of factors. The total sample volume was 270 samples. The influence of the solvent was estimated by
spectrophotometric method. Baicalin, the major component, has a pronounced maximum absorption in the long-wave area at
275 nm, so we applied this value as an analytical wavelength [2]. Statistical study of factor combinations was made using one-
way and two-way ANOVA [3]. Tukey’s post-hoc test was performed to detect intergroup differences. All statistical analysis was
conducted by using the R language.

Results and Discussion. According to the one-way-ANOVA, hydromodulus has a significant effect (F = 24.631, p-value =
1.524e-10) on the diffusion of BAS. The most pronounced effectisin the 1:10 hydromodule. The two-way ANOVA was performed by
further considering the exposure time and alcohol concentration. We found the greatestdifference in optical density was related to the
type of extractant, while the effect of extraction time was expressed to alesser extent. As a result of this analysis, we can conclude the
fact that the combination of extractant type and extraction time significantly affects the average optical density (F = 3.0540, p-value =
=0.0213367, df_1 = 2, df_2 = 2). The following statistically significant differences were found between the 80% EtOH-168 h.
and 70% EtOH-168 h. groups. (p-value = 0.00355), 80% EtOH-168 hr and 70% EtOH-240 hr. (p-value = 0.00990). Visualization
of the Tukey’s post-hoc test indicated the effectiveness of the factors combination: ethyl alcohol 70% and infusion time 240 h.
The obtained data are confirmed by the highest values of optical density in the extraction with the specified parameters.

References:
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Introduction. There are several Commiphora species belonging to the family Burseraceae in Ethiopia. Ethnobotanical
information gathered from local people revealed that the resins of these species enjoy a wide array of traditional uses such as
human medicine, to treat maladies of cattle and as insect repellents. In some instances, the fruits, resins and other parts of the
plants are used as food additives and as chewing gums. Thus, these resins are of considerable medicinal, cultural and economic
significance.

Aim of the Study. The aim of this study was to analyze the chemical composition and evaluated anti-inflammatory activities
of four resin oils extracted from botanically identified Commiphora species.

Materials and Methods. Essential oils (EOs) were prepared by the hydro-distillation technique from the resins of four
Commiphora species and analyzed by GC-MS. We investigated the anti-inflammatory effects of EOs in lipopolysaccharide (LPS)
stimulated RAW 264.7 macrophages by measuring nitric oxide (NO). The effect in mRNA or protein level after EO treatment
were evaluated by RT-PCR and Western blot analysis, respectively.

Results and discussion. Major constituents of EOs were a-copaene (22.71%), 8- caryophyllene (28.03%) and 3-caryophyllene
oxide (13.89%) for C. sphaerocarpa; a-pinene (29.1%) for C. africana; hexadecane (14.1%) for C. habessinica and 8-cadinene
(31.5%) for C. schimperi. Among four Commiphora species, C. sphacrocarpa EO demonstrated a significant inhibition of LPS
by 27.2%3.6% at 10 pg/mL and 62.3+5.2% at 20 pg/mL.

C. sphaerocarpa EO inhibited LPS mediated iNOS over expression in both protein and mRNA level with dose dependent
manner. It inhibited phosphorylation of ERK1/2, p38, ATF2. The enhanced anti-inflammatory activity of the EO of the plant
was due to HO-1 expression by ROS dependent Nrf2 activation in RAW264.7 cells. These findings indicate C. sphaerocarpa EO
inhibits the pro- inflammatory responses by inhibiting MAPK/ATF2, and triggeting ROS/Ntf2/HO-1 signaling,

Conclusions. Therefore, C. sphaerocarpa EO could have potential for useful therapeutic candidate preventing and treating
inflammatory diseases.

Funding. This study was funded by the Basic Science Research Programme through the National Research Foundation of
Korea (NRF), the Ministry of Education (NRF-2018R1AG6A1A03024862). Adama Science and Technology University for the
research fund with grant number: ASTU/AS-R/003/2020. The Wotld Academy of Sciences (TWAS) and the United Nations
Educational, Scientific and Cultural Organization (UNESCO) with funds allocated to the AD research team under the TWAS
Research Grant RGA No. 20-274 RG/CHE/AF/AC_G — FR3240314163.
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ESSENTIAL OILS OF RARE ARTEMISIA SPECIES PLANTS OF BURYATIAN FLORA
Dylenova Elena, Zhigzhitzapova Svetlana, Goncharova Danaya, Emelyanova Elena, Tykheev Zhargal
Baikal Institute of Nature Management Siberian Branch of the Russian Academy of Sciences
670047, Ulan-Ude, Sakhyanovoy str., 6, Russia
E-mai: edylenova@mail.ru

Introduction. The Republic of Buryatia is a part of the Baikal unique ecosystem with rare and endemic plant species.
Artemisia jacutica Drob. is an East Siberian endemic used in Yakut traditional medicine to treat gastrointestinal diseases. In addition,
it is a valuable source of chamazulene, which has anti-inflammatory and antioxidant properties [1]. Another species, Artemisia
rutifolia is a relict species, which grows in Afghanistan, Kazakhstan, Kyrgyzstan, Mongolia, Nepal, Pakistan, Russia (Western and
Eastern Siberia), Tajikistan, and Western Asia.It can serve as a reliable natural source of essential oils (EOs) [2].

Aim of study. To investigate the chemical composition of the EOs of A. jacutica and A. ratifolia, growing in the Republic of
Buryatia (Russia), and to study their antimicrobial and antiradical activities.

Materials and methods. The objects of the study were the aerial parts of A. jacutica and A. rutifolia, collected in 2018-
2019 and 2022, respectively, in the Republic of Buryatia, during the vegetation period. The component composition of EOs
was determined by gas chromatography-mass spectrometry (GC-MS). Principal component analysis (PCA) method was applied
to the contents of EO components. The antiradical activity of EOs was determined by the DPPH test (using a stable radical,
2,2-diphenyl-1-picrylhydrazyl). The antimicrobial activity of the test samples was determined by the technique of diffusion in
dense nutrient media.

Results and discussion. EOs of A. jacutica were dark blue liquids with a characteristic odor, the oil yield was 0.9, 1.4, and
0.7 % in the budding, flowering, and fruiting phases, respectively. A total of 51 components were identified in EO samples.
The highest content of chamazulene (47.77%) was observed in a flowering phase. Two chemotypes of A. jacutica, “Yakutian”
and “Buryatian”, were distinguished according to the oil composition using PCA. The essential oil exhibited antiradical activity,
IC, was 49.47 pL/mL.

As for another species — A. rutifolia, the yield of EOs was 1.82%. 40 components have been identified, most of which were
represented by mono- and sesquiterpenoids. The dominant components were 4-phenyl-2-butanone, 1,8-cineol, camphor, terpinen-
4-ol, 4-phenyl-2-butanol, a-terpineol, a-methyl-benzenepropanol acetate, bicyclogermacrene, germacrene D. Monoterpenes,
especially the oxygenated ones (46.17%), made up the largest proportion of all components. Using PCA to compare our own
and literature data on the content of major components of 4. rutifolia EO, it was shown that these EOs can be conditionally
divided into “Tajik” and “Buryat—-Mongol” chemotypes. The results indicated the greatest antimicrobial activity of A. rutifolia EO
against Gram-positive bacteria (S#reptococcus pyogenes, Staphylococcus anrens, Bacillus cerens) and fungi (Aspergillus niger, Candida albicans),
with pronounced activity against Aspergillus niger. Also, it was found that the EO has high antiradical activity, the I1C, value was
17.55 pL/mL.

Conclusion. A. jacutica and A. rutifolia are promising species of Asteraceae family. Thus, the high antiradical activity of the
EOs, together with a pronounced antimicrobial activity, allows us to consider these species as promising raw materials for the
pharmaceutical and cosmetic industries.

Funding. This research was funded by the framework of the State Assignment of BINM SB RAS, in the aspects of work of
Interregional Scientific and Educational Center “Baikal”. The resources of the Research Equipment Sharing Center of BINM
SB RAS were used.
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THE STUDY OF ORGANIC ACIDS OF JUNIPER NEEDLES
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Introduction. Organic acids are one of the most common groups of compounds found in plants. They are participants in
important biochemical processes, being the precursors of many biologically active substances. A lot of organic acids have their
own pharmacological activity, which causes an increase in the interest of researchers in studying the qualitative composition of
organic acids and assessing their total content. Juniper needles have traditionally been used in Russia as a remedy for scurvy,
but data on the study of organic acids in this type of raw material are presented in insufficient volume. Given the wide range
of pharmacological activity characteristic of juniper needles, studies aimed at studying the composition of biologically active
substances of this raw material are relevant and promising.

Aim of study. The purpose of this work is to study the composition and quantitative assessment of the content of organic
acids in juniper needles.

Materials and methods. The object of the study was juniper needles harvested from cultivated plants in the Botanical
Garden of the I. M. Sechenov Moscow State Medical University, as well as from wild shrubs growing in the middle tier of the
mixed forest of the Tver region. The harvested raw materials were dried by air—shadow drying and crushed to the size of particles
passing through a sieve with a hole diameter of 2 mm. Qualitative analysis of organic acids was carried out by HPLC using a
highly efficient liquid chromatograph “Gilston” (France), metal column 6.5 x 300mm ALTECOA -1000 Organic Acids; a solution
was used as the mobile phase 0.005 M sulfuric acid solution; the eluent was supplied at a rate of 3 ml/min, the analysis time was
60 minutes, detection was carried out by a UV detector at a wavelength of 190 nm. The total content of organic acids in the
studied raw materials was estimated by the method of alkalimetric titration, using 0.1M sodium hydroxide solution as a titrant, the
indicator was a mixture of phenolphthalein and methylene blue solutions.

Results and discussion. During chromatographic analysis, individual peaks of carboxylic acids were identified by the addition
of standard solutions. In the studied samples of juniper needles, 9 carboxylic acids were found, among which oxalic, citric, malic,
ascorbic and succinic acids were identified. The assessment of the total content of organic acids in terms of malic acid showed
comparable results for the studied samples. So, for juniper needles cultivated in the Botanical Garden, the content was 2.38%, for
wild samples 2.76%. Taking into account the presence of the most important carboxylic acids in juniper needles included in the
Krebs cycle, further research of raw materials and the development of norms for the content of organic acids in juniper needles,
taking into account the peculiarities of plant growth in different climatic zones, is promising.

Conclusion. During HPLC analysis, oxalic, citric, malic, ascorbic and succinic acids were identified in extracts from the needles
of juniper. The analysis of the quantitative content of organic acids was carried out by the method of alkalimetric titration, the
total content of organic acids in terms of malic acid was 2.38% for cultivated and 2.76% for wild-growing raw materials.
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Abstract. A combination of TLC-bioantography, MALDI-TOF-MS, and L.C-MS/MS methods was used to identify flavonoids with anti-
a-amylase activity in extracts of L. pratensis L. (herb), L. polyphillus L. (fruits), T. lanceolata R. Br. (herb), and S. japonica L. (buds). Results of
the study revealed that the flavonoids apigenin, luteolin, formononetin, genistein, and kaempferol display marked anti-a-amylase activity.

Keywords: anti-a-amylase activity, flavonoids, MALD-TOF-MS, LC-MS-MS.

Introduction:

Experiments showed that flavonoids can inhibit a-amylase [1] and contribute lowering postprandial blood glucose levels [2].
Fabaceae plants are known to have very high flavonoid content.

Aim of the Study.

In this study, we investigated the possibility of using TLC coupling with the MALDI-TOF-MS method and LC-MS/MS
as reference tool to determine some flavonoid aglycones of Lathyrus. pratensis L. (herb), Lupinus polyphillus L. (fruits), Thermopsis
lanceolata R. Br. (hetb), and Sophora japonica 1. (buds), respectively, which can inhibit the a-amylase activity.

Materials and Methods. In a local pharmacy, a dry sample of S. japonica (buds) was purchased. Fresh herbs of T. lanceolata
R.Br: and L. pratensis L. (herb), and fruits and pods of L. pohphyllus 1.. were collected from the Botanical Garden of Sechenov
First Moscow State Medical University, Moscow, Russia in July 2021.The components with anti-amylase activity were isolated by
TLC-bioautography assay. Alcohol extracts from plants were separated by TLC, mobile phase hexane:ethyl acetate:glacial acetic
acid (20:9:1). The plate with separated extracts was then saturated sequentially with amylase, starch and iodine solutions and
incubated at 37C in a humid medium after each step. Areas coloured blue were observed on the plate, which corresponded to
substances with anti-amylase activity. Identification of bioactive substances was carried out by LC-MC and MALDI-TOF-MS
methods. MALDI-TOF-MS measurements were performed using a Bruker autoflex maX (Bruker Daltonik GmbH, Bremen,
Germany) with a MALDI laser source (355 nm, 2000 Hz) and a TOF detector. The LC-MS method was used to confirm the
MALDI results. The study was performed using a Nexera LC-30 chromatographic system (Shimadzu, Japan), with SPD-M20A
diode-matrix detector (Shimadzu, Japan) and LCMS-8040 triple mass spectrometer (Shimadzu, Japan). Agilent Zorbax Eclipse
XDB-C18 chromatographic column (2.1¥150 mm; 5 pm) at 40°C.

Results and Discussion. On TLC plates after bioautographic examination, distinct blue spots with an Rf of about 0.2 and
Rf of about 0.6 were observed. The flavonoids genistein, apigenin, luteolin, kaempferol, formononetin were identified using
MALDI-TOF-MS method. On the mass spectrometert ions with 7/5 269.45 which cotresponds to formononetin; 7/z 271.24
which corresponds to genistein / apigenin, and 7/g 286.44 which corresponds to luteolin / kaempferol were observed. These
data were also confirmed by the LC-MS method. In this study, we demonstrated that the use of MALDI-TOF-MS method and
LC-MS/MS allowed the preliminary charactetization of flavonoid mixtures in ethanol extracts of L. praetensis L. hetb, L. pohyphillus
L. fruits, T. lanceolata R. Br. hetb, S. japonica 1. buds. The inability of MALDI-TOF-MS to distinguish between related chemical
structutes, on the other hand, may be due to the mass (7/3) similatity of the flavonoids themselves.

Conclusions. The use of a combination of TLC techniques with mass spectrometry, e.g. MALDI-TOF-MS, allows the
identification of compounds with a certain activity without time-consuming sample preparation. The results of the study can be
used for further investigate the anti-amylase activity of the components of medicinal plants.
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FLAVONOIDS OF LYCHNIS CHALCEDONICA PLANTS AND THEIR CULTURES IN VITRO
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In this work, the accumulation of flavonoids in the Lychnis chalcedonica plant and its callus and suspension cultures was studied
by HPLC. The organ specificity in distribution of rutin, quercetin and dihydroquercetin (taxifolin) was established.

Introduction. The solution of the problem of raw material availability in the pharmaceutical industry is associated with the
study of secondary metabolism in plants of natural populations. Among biologically active substances, plant flavonoids that
perform antioxidant functions both in plants and humans are in wide demand. On the basis of flavonoids it is possible to create
new highly active drugs with anti-inflammatory, anticancer, antiviral, antiparasitic or bactericidal activity [1].

Aim of study. The aim of the research was to study the composition of individual substances of flavonoid nature of Lychnis
chalcedonica 1. plants and cultures obtained from them iz vitro. The possibility of using in vitro cell cultures instead of natural
population plants in practice should be evaluated.

Materials and Methods. The content of three flavonoids: rutin (R), quercetin (QQ) and dihydroquercetin (DQ, taxifolin) was
analyzed by HPLC method. The biochemical composition of leaves, flowers and roots of plants cultivated on sod-podzolic soils
of Tomsk region (Russia) at the flowering stage was analyzed. The similar composition of callus and suspension cultures obtained
from root explants of L. chalcedonica sprouts was studied.

Results and Discussion. We found organ specificity in flavonoid metabolism. DQ was predominantly present in the roots,
whereas R was present in the flowers and upper leaves. Analysis of individual flavonoids showed a decreasing trend in R in the
organ series: flowers > leaves > root. The distribution of QQ showed an inverse R dependence, but with a significantly lower
absolute level of flavonoid. The content of DQ in leaves is two times lower (p < 0.05) than in flowers. However, the content of
this flavonoid in the roots was many times higher (p < 0.05) than in the above-ground organs. In the callus culture obtained from
the root of L. chalcedonica sprouts, by 28 days of cultivation, the level of DQ was also shown to be many times higher relative to its
content in flowers and leaves of plants at the reproductive stage. This indicated a high continuity of root cells in the synthesis of
this group of flavonoids, even when isolated from the original explant. However, the specificity of the existence of cells within the
callus tissue determines the peculiarities of flavonoid metabolism. Callus culture compared with the natural organ 3-fold increased
R content and 2-fold increased QQ content (p < 0.05). During the growth activation of the suspension culture, the content of R
and Q (p < 0.05) decreased by 14 days compared to the original callus culture. The obtained data indicate the possible involvement
of flavonoids in the regulation of in vitro culture growth.

Conclusion:

1) The presence of flavonoids increases the importance of ecdysterone-containing L. chalcedonica for use as a medicinal raw
material.

2) Callus and suspension cultures of L. chalcedonica are full-fledged substitutes of plants of natural population on the content
of three studied flavonoids.

Funding: This work was supported by the Tomsk State University Development Program (Priority 2030).
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Introduction. Sea buckthorn has a wide range of biological and pharmacological activities, including antitumor properties.
The antitumor activity of sea buckthorn can be attributed to antioxidant compounds, in particular phenolic compounds such as
flavonoids, which protect cells from oxidative damage that can lead to genetic mutation and cancer [1]. Preservation of berties
by freezing, to preserve raw materials from spoilage, often leads to a deterioration in organoleptic qualities, as well as a loss of
vitamins. The advantage of modern cryogenic freezing is reduced freezing time, reduced dehydration, maximum preservation of
nutrients, as well as improved textutre of berries due to the appearance of small ice crystals.

Aim of the Study. In this study, we evaluated the change in the antioxidant activity of sea buckthorn berries after treatment
with liquid nitrogen at different time intervals.

Materials and Methods. A study was made of extracts of sea buckthorn berries after treatment with liquid nitrogen.
Treatment with liquid nitrogen was carried out with different durations. Method of infusion: weighing 2 g of chopped fruits of
berties and berry puree (for an extract with a concentration of 0.1 g/cm?) are placed in flasks with a ground stoppet, add 10 ml
of a mixture of distilled water and aqueous ethanol 1:1), kept in a thermostat at 37°C for 2 hours [2].

Results and discussion. The greatest destruction of intercellular walls with the release of more phenolic compounds and flavonoids
occurs during treatment with liquid nitrogen for 5 minutes. Further treatment with liquid nitrogen does not promote the growth of
released phenolic compounds and promotes the destruction of flavonoids. Thus, the content of phenolic substances in berties after
5 minutes of treatment with liquid nitrogen is 200 mg of gallic acid / 100 g of feedstock, 10 min — 181 mg of gallic acid / 100 g of
feedstock, 15 min — 176 mg of gallic acid / 100 g of feedstock, 20 min — 158 mg of gallic acid/100 g of raw matetial, 25 min — 138 mg
of gallic acid/100 g of raw material. The amount of flavonoids according to the results of the study in berties that have passed
5 min — 124 mg catechin / 100 g of raw matetial, 10 min — 108 mg catechin / 100 g of raw material, 15 min — 91 mg catechin / 100 g
of raw matetial, 20 min — 54 mg catechin / 100 g of raw matetials, 25 min — 42 mg of catechin / 100 g of raw matetials.

Conclusions. The study found that the amount of phenolic compounds and flavonoids found in sea buckthorn berries
after treatment with liquid nitrogen for 5 minutes. Prolonged processing contributes to the destruction of a large amount of
antioxidants, followed by a decrease in antioxidant activity.
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Introduction. Currently, one of the main themes of research in pharmacognosy and pharmaceutical botany is the search
of the new species of medicinal plants in the Russian flora. One of the hotspots of biodiversity of our country is the Caucasus
region, on the territory of which a large number of medicinal and potentially medicinal plant species are grow.

Aim of the Study. The aim of the study is to analyze medical representatives of the Leguminosae in the flora of the Caucasus.

Materials and Methods. During the revision of the family Leguminosae for the publication of the Caucasian Flora
Conspectus, an analysis of the medicinal flora of this family, based on the study of herbarium samples and observations, was
carried out.

Results and Discussion. More than 4,000 species grow on the Russian Caucasus region, of which about 700 belong to
the legume family. Among them, there are both endemics of the flora of the Caucasus and species growing in the territory of
Eastern Europe, the Mediterranean, Western and Central Asia. The medicinal flora of the family is about 100 species. More
than 10 of them are officinal in Russia and other countries of Europe and Asia. These include such well-known medicinal
plants as Ghyeyrrhiza glabra, Astragalus dasyanthus, Genista tinctoria, Galega officinalis. Other species are used in folk and traditional
medicine by the people of the Caucasus and other regions, and can serve as objects of ethnobotanical research. This group
includes species of wild flora and introduced and adventices species. The main areas of growth of medicinal species are the
floristic regions of the North (Azov-Kuban, Belo-Labinsky and Tuapse-Adler), Central (Malkinsky and Verkhnetersky regions)
and the Eastern Caucasus (Verkhnesulaksky and Manas-Samursky regions). Most of this species belong to the tribes Genisteae,
Sophoreae, Galegeae, Hedysareae, and 1iciae. They can be used as sources of quinolizidine alkaloids, flavones, isoflavonoids,
triterpene saponins, coumarins.

Conclusions. A large number of potentially valuable medicinal plants from the legume family grow in the Caucasus. The
most perspectives for study are the species of the genera Genista, Laburnum, Onobrychis, Sophora. 1t is also important to study
cultivated species and introduce promising medicinal species of wild-grown flora into culture.
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Annotation. The advantages of combining the principles of allopathic and homeopathic methods of treatment that underlie
the preparation “Mastodinon” are described, due to which it can be considered as an allopathic herbal preparation, and not a
homeopathic remedy.

Keywords: Mastodinone, herbal medicine, Vitex agnus castus L., Cyclamen purpurascens Miller., Iris versicolor 1., Caulophyllum
thalictroides (L..) Michx., Strychnos ignatii P.]. Bergin, Lilinm lancifolium Thunb.

Introduction. Modern methods of treating various diseases are subject to modernization over time. Previously, there were
several areas in medicine that were considered mutually exclusive, these are homeopathy and allopathy. At present, there is a
tendency to combine the basic principles of these areas, which can be clearly illustrated by the example of the herbal drug
«Mastodinon.

Aim of study. Theoretical substantiation of the effectiveness of the homeopathic preparation “Mastodinon”.

Materials and methods. The systematization of available scientific data regarding the characteristics of the chemical
composition and the pharmacological effects of each component of the drug formed the basis of this work.

Results and discussion. As a result of an in-depth study of scientific publications, an analysis of the effects on the body
of both each individual component and in the complex as part of the Mastodinon preparation, based on a large number of
preclinical and clinical studies at various levels, the safety and high efficacy of the drug when used as a symptomatic a remedy
that relieves the manifestations of premenstrual syndrome, fibrocystic mastopathy, various hormonal disorders that lead to the
development of infertility and is used for irregular menstrual cycles. It should be noted that the homeopathic dilutions used
in the preparation of the Mastodinone preparation are low potent and are not critical for determining the active ingredients in
them, but the combination of the allopathic dose of 1itex agnus castus 1.. and homeopathic concentrations of extracts of other
plants (Cyclamen purpurascens Millex., Iris versicolor L., Caulophyllum thalictroides (L..) Michx., Strychnos ignatii P.). Bergiu, Lilium lancifolium
Thunb) mutually enhances the action of each component, which reduces the chronicity of the disease and allows not only to
reduce the time of patient treatment, but also to reduce the cost of pharmacotherapy.

Conclusions. The example of the drug “Mastodinon” shows the successful integration of homeopathic principles of
treatment into allopathic medicine, which is confirmed by an extensive evidence base.
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Context/Putpose. Limitations of different therapies ate the acquired development of tresistance against therapies in the
transformed cells of cancer patients, which leads to cancer recurrence and metastasis. Enzalutamide is the second-generation
potent androgen receptor (AR) antagonist used against metastatic and non-metastatic prostate cancer (CaP). Unfortunately, the
development of chemoresistance in the transformed cells reduces the effectiveness. Generally, MYC, 3-catenin and c-FLIP paly a
crucial role is drug resistance. We have been working a molecule, Lupeol, found in different fruits, vegetables, and medicinal plants
to (i) chemosensitize the enzalutamide-resistant CaP Cells and (ii) reduce the Enzalutamide-induced toxicity.

Methods. We performed iz silico, in vitro, and in vivo studies. Molecular docking and MD Simulation [RMSD, RSE, SASA, Rg,
Ramachandra Plot, number of H-bonds, PCA and Columbic and Lennard-Jones] were done i silico studies. We used normal
cells (PN'T2), cancer cells 22Rv1, C4-2b, and Dul45 and CD133*/CD44" positive cells Cancer Stem Cells (CSCs) for out i vitro
studies. We treated the cells with either Lupeol (10-50 pM), enzalutamide (1.0-10 uM), or a combination of both for cell growth,
proliferation, migration, viability, and reporter genes assays. Next, we performed 7z vivo studies on Swiss albino mice for Oxidative
stress markers and genotoxicity assays.

Results & Discussion. Lupeol and Enzalutamide were docked with AR, 3-CATENIN, ¢-FLIP , and c-MYC. The following
MD simulation data showed both compounds exerting structural changes in these proteins. Finally, they significantly inhibit the
transcriptional activity of all these genes, as observed by reporter gene assays. We further observed that Lupeol significantly
inhibits the growth of CSCs sparing normal cells and chemosensitize the CSCs for enzalutamide. Enzalutamide therapy often
fails in patients with castration resistant patients (CRPC) patients. Lupeol co-treatment significantly sensitized CRPC cells for
Enzalutamide treatment. Lupeol was observed to act as a double—edged sword for AR. Lupeol reduced the transcriptional
activation, mRNA level and protein level of AR in drug-resistant cells. Lupeol also reduce the transcriptional activities of AR,
B-CATENIN, c-FLIP , and c-MYC.

Conclusion. Lupeol alone or as an adjuvant to current therapies could be developed as an agent to treat a subtype of human
cancers exhibiting constitutive activation of AR, B-CATENIN, c-FLIP , and ¢-MYC. Our analysis also indicates that Lupeol can
be used as an adjuvant for reducing the toxic effects and enhancing the effectiveness of Enzalutamide.
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AKTyaABHOCTB. ACIITHH ABAACTCA 'OPMOHOM KHPOBOH TKAHH, PEIYAHPYIOIIUM AIICTHT 1 oOMeH Bermects. Aeduiur
ACIITHHA XaPAKTEPU3YETCA CHIKCHHEM YyBCTBA CHITOCTH, YTO IIPUBOAUT K YPE3MEPHOMY IOTPEOACHUIO ITHTATEABHBIX BEIIICCTB
1 Pa3BHTHIO OKUPCHHA. AAMIIOHCKTUH TAKKE OTHOCHTCA K TOPMOHAM KUPOBOH TKAHH, IIPOAYKIHA U KOHIEHTPALUA B KPOBU
KOTOPOTO CHEDKACTCSH IPU OKHPEHHUH.

IMeab. OneHnTs BAHAHIE CMECH COKOB AAFIKOHA 11 OPOKKOAM Ha YPOBHH ACHTHHA, AAUIOHEKTHHA U C-ITeIITHAA.

Marepuasbl B METOABL AAf OICHKM BAHAHHA HCIBITYEMOIO OOpasia HCIIOAB30BAAN YEPHBIX MBIIICH AMHIAN
C57BL/Ks-db+/+m. AaHHyro TecT cHCTeMy MOKHO OXapakTepH30BaTh CACAYIOIIHM OOpPasoM: OKPAac INEPCTH YEPHBL;
nubpuannr Fn+8. I'emotun a, db+/+m, xusormele mecyr peneccusHbli rer Amabera db (8- rpymma cuenachwus,
4-as xpomocoma). I'err db B roMO3HIOTHOM COCTOSIHUE BEI3BIBACT AHAOET, COIIPOBOKAACTCA AHOMAABHBIM OXHpeHHEM. I AuKeMus
OYEHD BBICOKAA, YPOBEHD YTHAH3AIMN AFOKO3BI CHIDKECH, ACDHIINTA HHCYAHHA HET, CAMIIBI H CAMKH OCCIIAOAHBIL, T€H M- Misty-
PELIECCUBHEL, OCBETAAIOIINI OKPACKY MaPKEP OIIO3UTHOM XPOMOCOMEI, He HecyIuii reHa db.

Cxema BBeAeHUA

Vcmerryemerii o6pasel; BBOAMAM BHYTPHIKCAYAOYHO B Teuenue 14 amell exeanesHo B oObéme 0,5 MA/uBOTHOE.
7KuBOTHBIC KOHTPOABHOH IPYIIIBI IIOAYYAAH BOAY OYHINEHHYIO B 9KBHOOBEMHBIX KOAHYECTBAX. TaKKE HCIOAB30BAAK
npenapar cpasaennsn — metdopmun (Crodop®) B Aoze 300 Mr/kr, BBOAUAH B BUAC CYCIICH3HU.
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Uepes 14 AmHeil BBeACHHA OBIAHM ITOAYYECHBI OOpPAa3LBl KPOBHM H3 PETPOOPOUTAABHOTO CHHYCA, ILEHTPU(YTHPOBAHBI H
roaseprayTs I®A-arnasnsy. [To C-mrerrTiay: Bce IpyIImsl ¢ HOPMaABHBIM pacipeAseacHmeM, one-way ANOVA ITOAOKHTEABHBII,
B KAa9eCTBE allOCTEPHOPHOTO TECTA MCIIOAB30BAH TECT TBIOKM, €CTh CTATHCTHYCCKH 3HAYHMBIC PA3AHYUA MEKAY OPOKKOAH M
KOHTPOAEM, HO HET PasAHYNil MeKAY OpokkoAn u metrdopmuuoM; [To Aerrrury Bee ¢ HOpMaAbHBIM pacupesescHrem, ANOVA
oTpuIaTeABHEIH; [T0 aAMTIOHEKTHHY: AMCITEPCHOHHEIN AHAAN3 ITOKA3BIBACT OTCYTCTBHE 3HAYMMBIX OTAMIHE MEKAY IPYIIITAMI.
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Introduction. Among the bioactive metabolites produced by marine organism, phlorotannins currently attract special
attention due to their high antibiotic, antifungal, and cytotoxic capacities. Phlorotannins are unique phenolic metabolites of brown
algae — oligomers and polymers of phloroglucinol (1,3,5-trihydroxybenzene). Brown algae contain from 0.5 to 30% phlorotannins
per dry weight. Different phlorotannin preparations are currently extensively studied from the perspective of their use in clinical
pharmacy. However, these biologically active compounds are still not tested for their possible deleterious side effects, such as
mutagenic activity.

Aim of study. In this study we tested antibiotic, antifungal, and mutagenic activity of three phlorotannin preparations in
order to assess their perspectives for applied relevance in medicine.

Materials and methods. Phlorotannins were isolated from thalli of three brown algae (Fucus serratus, Ectocarpus siliculosus,
and Desmarestia acnleata). Antibacterial and antifungal effects were estimated as minimum inhibitory concentrations (MIC) of
phlorotannin preparations against two model objects: Gram-negative bactetia Escherichia coli strain KA796 and ascomycete yeast
Saccharomyces cerevisiae haploid strain LAN201-ura3A. Mutagenic activity of the extracts was assessed in the Ames test using three
tester strains of Salmonella typhimurium (TA97, TA98, and TA100). Rat liver extract was used for the metabolic activation of the
potential promutagens.

Results and discussion. All three tested phlorotannin preparations showed considerable antibacterial and antifungal activity.
Phlorotannins of D. aculeata were the most toxic with MIC values 5 and 4 pg/ml for E. co/i and S. cerevisiae, correspondingly. MIC
values of F. serratus extracts were 20 ug/ml for E. coli and 10 pg/ml for S. cerevisiae. Phlorotannin preparations isolated from
E. siliculosns showed MIC 25 pg/ml for both test-objects. These MIC values are similar to those of widely used antibiotics and
fungicides, such as tetracycline, ampicillin, fluconazole and amphotericin B. Phlorotannins of D. aculeata showed no mutagenic
effects in the both variants of the Ames test (with and without metabolic activation). Meanwhile the phlorotannin preparations of
E. silienlosus and F. serratus demonstrated slight mutagenic activity (fold change 1.3-1.4, P<0.05) compared to the negative control
after metabolic activation for TA100 strain (base pair substitutions), and preparations of F serratus also showed considerable
mutagenic activity (fold change 2.3, P<0.05) without metabolic activation for TA97 strain (frameshift mutations).

Conclusions. Phlorotannin preparations of D. aculeata featured the maximal antibacterial and antifungal activities and did
not demonstrate significant genotoxicity in the Ames test. Thus, these preparations may be regarded as the most perspective for
further use in clinical pharmacy.

Funding. This study was funded by the Russian Science Foundation (grant Ne 22-24-20039) and St. Petersburg Science
Foundation (grant Ne 35/2022).
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Introduction. Numerous studies gradually note the development of allergic reactions of varying degrees, disruption of the
natural functioning of tissues and organs, as well as the increase of severe chronic diseases associated with the use of products
containing synthetic dyes. In this regards, betacyanin pigment from berties of pokeweed () could be a good candidate for natural
dyes. However, the stability and acceptability of natural dyes colour were dependent on various physical and chemical factors
as well as on profile of origin source. For several years, we have been carrying out research for obtaining of betacyanins from
pokeweed berries and, according to developed technological scheme for extraction and purification, we obtained a red-violet dye
in the form of a powder.

Aim of study was to investigation of degradation processes of natural dye obtained from pokeweed berries depending on
the solvent and storage temperature.

Material and methods. The dye in aqueous and water-ethanol solutions of various concentration (20, 30, and 40%) were
studied under controlled conditions at +4, 20, 30 and 40°C. Quantification of basic colour compounds betacyanins was done at
540 nm by UV-visible spectrophotometer. The concentration of betacyanins was calculated using the molar extinction coefficient
(€ =60 000 L. mol'cm™) and molecular weight (550 g mol™). In diapason of betacyanin concentrations from 0 to 250 mg 1.
the dependence of absorption on concentration is linear with high approximation (R=0.9998). Since the degradation rate of
betacyanins strongly depends on the degree of dilution (maximum in the most diluted sample), solutions with the same dye
concentration (1.0-1.2 g L™) were used in the expetiments.

Results and discussion. The degradation of pokeweed dye in water was described by a first order reaction. The reaction
rate increased significantly with temperature rising. Aqueous solutions of dyes at temperature of +41+2°C lost up to 50% of
initial content during 38-40 days, but at a temperature of +40£1°C only within 46-50 hours of storage. Using the constants of
reaction rate and the Arrhenius equation, the activation energy of tested dye was calculated. Therefore, the activation energy of
degradation reaction of the dye aqueous solution was 63.8 k] mol™. The kinetics of dye degradation in ethanol solutions had an
exponential dependence on storage time. The reaction rate increased not only with an increase in temperature, but also with a
rise in the concentration of alcohol. Thus, the loss of 50% betacyanins concentration at +4011°C was done during 34-36, 24-20,
18-20 hours, respectively in 20, 30, 40% ethanol solutions. Such degradation kinetics of ethanol solutions can be explained by
some chemical interactions between ethanol and betacyanins. The higher reaction of degradation may be due to the nucleophilic
attack by ethanol on the aldimine bond of betacyanins, which leads to their decarboxylation and isomerization with colour change.
It should be noted that the shelf life of pokeweed dye in powder form at room temperature is more than two years, and films
based of carboxymetylcellulose sodium salt containing 0.2% of dye were also stable.

Conclusions. The degradation kinetics of natural dyes obtained from pokeweed berries substantially depends on both the
storage temperature and the solvent. Pokeweed dye can be recommended for use in ethanol-free food and cosmetic products as
well as in products with low water activity.

Funding. The research was carried out in the frame of scholarship programme #52210148 supported by the International
Visegrad Fund of the Slovak Republic.
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Introduction. Mycotoxins are secondary metabolites of microscopic mold fungi. They carry a serious threat to human
and animal health. Mycotoxins can affect many organs and organ systems, especially the liver, the kidneys, the nervous and
immune systems of the body. Moreover, some mycotoxins have been classified as carcinogens of class I and II according to the
International Agency for Research on Cancer (IARC) [1]. Currently, the maximum permitted concentrations of mycotoxins in
the Russian Federation are regulated only in food products under the Technical Regulation of the Customs Union 021 “On food
safety”. Medicinal plant raw materials are not standardized in the Russian Federation, consequently they may threaten human
health. Therefore, it is important to assess the contamination of plant raw materials with mycotoxins [2].

Aim of study is to conduct a research on contamination of plant raw materials of licorice roots with mycotoxins of the fungi
species Aspergillus, Penicillium, Fusarium u Alternaria.

Materials and methods. The research was conducted by the method of ultra high-performance liquid chromatography-
MS/MS (UHPLC-MS/MS) in 7 samples of plant raw matetials of licorice roots. The content of mycotoxins of the following
groups was identified: deoxynivalenol, aflatoxins, ochratoxin A, zearalenone, T-2 toxin, fumonisins, sterigmatocystin, HT-2 toxin,
diacetoxiskirpenol, neosolaniol, citreoviridine, mycophenolic acid, citrinin, tentoxin, alternariol and its methyl ester.

Results and discussion. In the examined samples the following mycotoxins were found: alternariol methyl ether in 14% of
samples in the amount of 15.12 pg/kg, alternariol in 14% of samples in the amount of 648.98 pg/kg, citrinin in 14% of samples
in the amount of 2.59 pg/kg, deoxynivalenol (DON) in 29% in the range from 66.85 to 68.51 pg/kg, fumonisin B1 in the amount
of 120.17 pg/kg, fumonisin B2 (FB2) in 29% of samples in the range from 31.80 to 34.69 ug/kg, mycophenolic acid (MPA) in
86% of samples in the range from 1.00 to 44.34 ug/kg, neosolaniol in 14% of samples in an amount of 2.54 ng/kg, ochratoxin
A (OTA) in 14% of samples in the amount of 24.01 ug/kg, ochratoxin B in 14% of samples in the amount of 4.87 pg/kg,
T-2 toxin in 14% of samples in the amount of 4.86 micrograms, tentoxin (TE) in 29% of samples in the range from 13.04 to
18.14 pg/kg, zearalenone in 14% of samples in the amount of 43.97 ug/kg. More than 50% of the samples were contaminated
with more than one mycotoxin (DON, FB2, MPA, TE). The level of ochratoxin A exceeded the maximum permitted level
established by the European Pharmacopoeia (20 ng/kg) in 14% of licotice root sample.

Conclusions. The data obtained show high frequency of contamination of licorice roots with mycotoxins, especially with
ochratoxin A and mycophenolic acid. Consumption of contaminated licorice roots raw materials may lead to a threat to human
and animal health. Therefore, the development of standards of content and control of mycotoxins in medicinal plant raw
materials is required.

References:

[1] Adam M.A.A., Tabana Y.M., Musa K.B., Sandai D.A. Effects of different mycotoxins on humans, cell genome and their
involment in cancer (review)//Oncology repotts. 2017. Vol.37. Ne3. P.1321-1336.

[2] Technical Regulation of the Customs Union 021/2021 “On food safety”, Appendix 1-3.
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Introduction. At the School of Pharmacy of Kazakh National Medical University named after S.D. Asfendiyarov studies of
an endemic plant species Artemisia serotina Bunge of the genus Arfemisia of the Asteraceae family [1, 2] are held to justify its use in
medicine, including the pharmaceutical industry. A technology for the collection and processing of medicinal plant raw materials
has been developed, its standardization has been carried out, also its pharmaceutical and technological parameters and stability
have been determined.

Aim of the Study. Development of an optimal technology for obtaining liquid extract from Artemisia serotina Bunge herb of
pharmacopoeial quality.

Materials and Methods. As the object of study were used the raw materials of Arfemisia serotina Bunge herb, harvested in
the period from August to September 2022 in accordance with the principles of GACP. The method of obtaining the extract
is experimentally substantiated — maceration with the use of ultrasonic treatment.

Three parameters were studied in the experiment: ultrasound frequency from 25 to 40 Hz, duration of ultrasonic exposure
from 2 to 10 minutes, temperature from 25 to 60 °C. 1.0 g of raw material was loaded into a flask with a volume of 100 ml,
brought to the mark with an extractant ethyl alcohol 50%. The raw materials were infused for 4 hours, then they were exposed to
ultrasound at 25 and 40 Hz. The experiment was carried out at least three times with each frequency in the time regulation: 2 min,
4 min, 6 min, 8 min, 10 min and temperatutre from 25 °C to 60 °C.

Statistical processing of the results was carried out using the Minitab program.

Results and Discussion. According to the principles of Quality by Design, the optimal parameters in the technology
for obtaining a liquid extract are determined: the extraction method is maceration with ultrasonic treatment, the frequency of
ultrasound is (25—40) Hz, the time of ultrasonic treatment is (2—4) min, the multiplicity of ultrasonic treatment is at least 3 times,
temperature — (40 — 50) ° C.

Thus, the optimal technological parameters have been determined, a technological scheme has been developed, control points
of the technological process have been determined, and a quality specification for the finished product and laboratory regulations
have been developed for obtaining a liquid extract from Artemisia serotina.

References:

[1] A. Kadyrbay, Z.B. Sakipova, L..N. Ibragimova, Development of technology for harvesting and storage of medicinal plant
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Introduction. Pharmacognostic scientists have been using paper atlases of habitats and resources for many years when
planning expedition routes, as well as for studying areas where medicinal plants grow. It is important to emphasize that updating
the paper cartographic material is possible only by republishing the atlas, which takes time and financial resources. Currently, in
the field of forest management, geography, botany, geographical information systems such as ArcView, ArcGIS, QGIS, etc. are
widely used to build electronic thematic maps. In our opinion, the creation of multifunctional electronic cartographic material
can also find its application in the research of medicinal plant resources and will become a convenient tool for pharmacognostics,
harvesters of medicinal plant raw materials and manufacturers of herbal medicines.

Aim of the Study. In this article, we describe the possibilities of assessing the state and convenient analysis of medicinal flora
by using GIS on the example of the Perm Region.

Materials and Methods. Expeditionary resource studies were conducted in the summer of 2022 in the Perm Region districts.
The coordinates of the medicinal plants growth were determined by the Garmin eTrex Vista C navigator. Resource indicators
were determined according to the generally accepted method of determining stocks of medicinal plants. Phytochemical quality
indicators were determined according to the requirements in the 14" edition of the Russian Federation’s State Pharmacopoeia.

The Microsoft Excel program was used to process information and form a database. Electronic thematic GIS maps were built
in the ArcView program. The topographic basis for the construction of electronic maps was provided by the GIS Center of the
Perm State University.

Results and discussion. As part of the work, own expeditionary research was carried out on the territory of 13 districts of
the Perm Region. The growth places were determined and the raw materials of the most common medicinal plants were studied,
including Hyperici herba, Achillea millefolinm, Artemisia absinthium, 1eonurus quingelobatus, Tanacetum vulgare, Origanum vulgare. For each
studied species, the main resource indicators are calculated: the thicket area, the density of raw materials, biological reserve of
raw materials, the possible annual harvesting volume. Then the main quality indicators of medicinal plant raw materials and
the biologically active substances amount were determined, the requirements for which are described in private pharmacopoeia
articles. It is important to note that the degree of therapeutic effect of a medicinal plant depends on the quality of raw materials
and the amount of biologically active substances.

As a result, a database was formed, which was loaded into the ArcView 3.2a program. It is possible to update information by
adding or changing data in an electronic information database. Data analysis for the construction of electronic maps was carried
out automatically. So, thematic phytochemical maps and distribution maps were built for all the studied species in the studied
districts of the Perm Region. Electronic maps are a multifunctional tool, since it is possible to interact with individual objects on
the map (choosing a specific medicinal plant, area, resource characteristics or phytochemical characteristics), viewing indicators for
each type of medicinal plant raw materials by localization. The use of GIS will allow you to quickly, visually and effectively assess
the current state of medicinal flora and find the most rational places for harvesting medicinal plant raw materials of appropriate
quality. This material can become a convenient tool for pharmacognosts within the framework of the issue of rational nature
management and monitoring of available domestic plant resources. Thematic maps will also be useful for harvesters of medicinal
plant raw materials and manufacturers of effective medicines and biologically active additives on a plant basis. Research continues.
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Introduction. The analysis of the state register of medicines showed the presence of antitumor drugs of plant origin on
the EAEU market, which are effective official medicines. However, most of them are produced abroad. The development of
domestic drugs is relevant due to the need for import substitution. Publications of Russian researchers in the field of the use
of Avran medicinal extract in oncology have shown its potential effectiveness, which is why the transfer of its production to
industrial pharmacy and the solution of issues of subsequent introduction to the EAEU market is relevant. The extract developed
eatlier by the laboratory method needed to transfer the development to industrial production for the manufacture of batches
suitable for clinical research on it.

Aim of the Study. Assessment of pharmacoeconomic basis of laboratory-industrial transfer and continuum of
phytopreparation development.

Materials and methods. The development of pilot production regulations was carried out, pilot batches were created,
methods of quality control of raw materials, active pharmaceutical substance (AFS) and finished dosage form (GLF) were
developed, they were tested in laboratory conditions, and then — in the GMP—certified laboratory of the certified manufacturer
JSC “Farmcenter VILAR?”, the Russian pharmaceutical site.

Results and Discussion. Employees of the Saratov State Medical University named after V.I. The Razumovsky Ministry
of Health of Russia assessed the resources of Avran medicinal raw materials in the Saratov region, organized the processes
of collection, procurement and storage of raw materials according to pharmacopoeia requirements, developed pilot industrial
regulations (OPR) for the procurement of raw materials and technical specifications. Several batches of raw materials were
collected, and their compliance with regulatory requirements was assessed. All batches meet the requirements and can be used for
the production of AFS. Methods of quantitative determination of active substances in raw materials, AFS and GLF have been
developed and validated. The results obtained formed the basis of regulatory quality documents for Avran medicinal herb, AFS
and AFS, as well as GLF and GLF, which in the future will become an integral part of the registration dossier, and are necessary for
the continuation of the development of the drug. The university has completed the development of the AFS “Avrana medicinal
extract dry” and “Avrana medicinal extract thick”, prepared and approved laboratory, and then — pilot-industrial regulations for
their production through the transfer of production technology of two AFS in industrial conditions (GMP), three series of AFS,
dry extract of Avrana medicinal, passed quality control in accordance with the ODA (satisfactory). All AFS series can be used to
create GLE The composition of several GLF has been developed in laboratory conditions — capsules of 330 mg and tablets of
125 mg, 250 mg, the transfer of GLF production technology to industrial conditions (GMP) has been completed, a production
ERP has been prepared and approved and three series of GLF have been developed in quantities sufficient for a Phase I clinical
trial scheduled for 2023 year.

Conclusion. For the first time in the Saratov State Medical University named after V.I. Razumovsky, a package of documents
was created to submit for examination to the Ethical Committee of the Ministry of Health of the Russian Federation according
to the requirements of the regulator to obtain approval for a phase I clinical trial, 6 pharmaceutical products were created, 8 draft
regulatory documentation for approval by the regulator (the Ministry of Health of the Russian Federation, the Pharmacopoeia
Committee), 6 approved regulatory documents on pharmaceutical products and technologies for its production. A transfer to the
industrial site was carried out.

References:
[1] https://gtls.rosminzdrav.ru/Default.aspx (available online, 30.04.2023)

42


https://grls.rosminzdrav.ru/Default.aspx

24" International Congress PHYTOPHARM 2023

SESQUITERPENE LACTONES OF THE SIBERIAN POPULATION OF CENTAUREA SCABIOSAL. AS A
PROMISING DRUGS FOR THE OPISTHORCHIASIS TREATMENT
Kaminskii 1.}, Ivanov V., Kadyrova T.'
"Federal State Budgetary Educational Institution of Higher Education “Sibetian State Medical University”
of the Ministry of Health of the Russian Federation
Tomsk, Russian Federation

Introduction. Opisthorchiasis is a challenge for the regions of the Russian Federation endemic to this helminthiasis
(Novosibirsk, Tomsk, Tyumen, Kemerovo regions, Komi-Permyatsky, Khanty-Mansiysk, Yamalo-Nenets Autonomous Districts).
Centanrea scabiosa 1.. has long been used in folk medicine as an antiopisthorchiasis agent. Previously, it was shown that the
antiopisthorchiasis properties of this plant are associated with the presence of sequiterpene lactones in its composition [1].

Aim of the Study. In this study, we evaluated the anthelmintic action against Opisthorchis felinens and the mechanism of specific
activity of the sesquiterpene lactone grosshemin isolated from the Siberian population of Centanrea scabiosa 1..

Materials and Methods. Studies of antiopisthorchiasis activity in vitro were carried out on viable Opisthorchis felinens marites
isolated from the organs of the hepatobiliary system of infected experimental animals (golden hamsters). Incubation of isolated
Opisthorchis felinens marita with various concentrations of grosshemin was carried out in RPMI 1640 medium with the addition of
50 pg/ml benzylpenicillin sodium salt solution, 50 u/ml streptomycin solution, 80 ng/ml hemin solution at 37 °C in an atmosphere
of carbon dioxide (5%) . The viability of Opisthorchis felinens maritas was assessed after 24, 48, and 72 hours of exposure to
grosshemin by the magnitude of their motor activity, assessed visually under a microscope with a twentyfold magnification. The
study of the mechanism of the specific activity of grosshemin was carried out outside the body, in a culture medium containing
isolated Opisthorchis felinens marites, as well as on a cell-free model (protein lysate or maintenance medium). Effective doses of
grosshemin were determined as an indicator of IC50. Enzymes of the glutathione-S-transferase system were chosen as a target
for studying the mechanism of action [2].

Results and discussion. As a result of in vitro experiments, it was shown that after 24 hours of incubation at doses of 25,
50, and 100 pg/ml, grosshemin caused 100% death of Opisthorchis felinens maritis. At a concentration of 20 pg/ml, grosshemin
resulted in the death of 95% of Opisthorchis felinens matita. At a dose of 10 pg/ml, grosshemin reduced the locomotor activity of
5% matit Opisthorchis felinens, and at a dose of 15 pug/ml, it had a more pronounced reducing effect on locomotor activity (60%
marita Opisthorchis felinens). It has been established that grosshemin inhibits the activity of glutathione-S-transferase sigma in the
incubation medium and in the helminth lysate. The calculated parameter of the dose-response inhibition curve IC50 is 375 uM,
which corresponds to the IC99 indicator of the anthelmintic effect of grosshemin. These data suggest that grosshemin, isolated
from the Siberian population of Centanrea scabiosa 1., have anti-opisthorchiasis activity against Opisthorchis felinens, which confirms
the data of traditional medicine. Thus, the sesquiterpene lactone grosshemin is a promising drug candidate for the creation of a
new drug for the treatment of opisthorchiasis caused by Opisthorchis felinens.

References:
[1] Kaminskii I.P, et al. Tradicionnaja medicina, 1(56), 18-23 (2019).
[2] Perina E.A., et al. Acta Tropica, 192, 41-48 (2019).
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Introduction. This study examines the historical and current use of medicinal plants in Russia and India, given their long-
standing traditions in using such plants for healing purposes. With the criticism of conventional medicine in light of recent scientific
advancements, this research also explores their herbal connections to gain a better understanding of the use of therapeutic plants.

Aims of study. This study aims to investigate the use of medicinal plants in India and Russia, identifying similarities and
differences. It also evaluates scientific evidence supporting their use in modern medicine..

Materials and Methods. A literature review using PubMed and Google Scholar focused on «medicinal plants» «herbal
mediciney «India,» and «Russia» Only English peer-reviewed articles were included. Patterns in the use of medicinal plants in
these countries were identified through analysis of the selected articles.

Results and Discussion. India and Russia have a history of using medicinal plants for health conditions. The plants used
vary due to differences in climate, geography, and cultural practices. Ayurveda in India uses herbs like turmeric, ginger, and holy
basil [1]. While traditional Russian medicine uses birch, chamomile, and St. John’s Wort[2]. However, both use adaptogenic herbs
like ashwagandha and rhodiola[1,2].Suggesting potential for collaboration in modern medicine.

Conclusion. This study emphasizes the traditional use of medicinal plants in India and Russia. Despite limited scientific
evidence, their historical use suggests potential therapeutic properties. Collaboration opportunities exist between the two countries
for exploring medicinal plants in modern medicine.
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Introduction. Coumarins are a large group of secondary metabolites that have antispasmodic, sedative, diuretic, anthelmintic,
analgesic, antimicrobial, antitumor and other properties. Rare groups of coumarins include furanocoumarins and pyranocoumarins,
which, depending on the position of the third ring (furan or pyran, respectively), are angular and linear form. Depending on the
modification of the structure, there is a change or expansion of biologically active properties. Phlojodicarpus sibiricus, an endemic of
the Far Hast, was previously included in the State Register of Medicines of the Russian Federation as a source of pyranocoumarins.
Now P. sibiricus is an endangered plant. The related species P. villosus may be a source of pyranocoumarins. However, its qualitative
composition of secondary metabolites has been little studied.

Aim of study. Study of the individual groups composition of coumarins of P. sibiricus, P. villosus and obtaining cell cultures
of these plants.

Materials and Methods. Objects: P. sbiricus, P. villosus. The air-dried and powdered samples were extracted 80% v/v methanol.
Reversed-phase high-performance liquid chromatography with diode array detection and electrospray ionization high-resolution mass
spectrometry method (HPLC-MS) was applied for the coumarin determination. The callus and suspension obtained on Murashige-
Skoog medium with different combinations of hormones. The cell culture cartied out at a temperature of 26 °C and a humidity of
70 £ 5%.

Results and Discussion. The results of HPLC-MS analysis showed that P. sibiricus and P. villosus differ significantly in
coumarin composition. P. szbzricus is dominated by pyranocoumarins, while P. vz//osus is dominated by furanocoumarins. According
to fragments of standards (visnadine and peucenidin), only angular forms of coumarins were found in both species. The data
are consistent with literature [1; 2]. In addition, osthenol, a precursor of angular pyrano- and furanocoumarins, was found in
both species. Cell cultures of P. sibiricus and P. villosus were obtained on Murashige-Skoog medium. P. sibiricus and P. villosus cell
cultures were dominated by polar compounds related to phenolic derivatives. Most of the compounds found in cells in vitro
(with the exception of kellacton hexoside) are not found in intact plants. It should be noted that prenylated coumarins (visnadin,
dihydrosamidin, and other esters of kellactone) were identified only in primary cultures of P. sibiricus of hypocotyl origin. They
were not found in long-term cultures of P. sibiricus cells. The results are concodant with data known in the literature on changes
in secondary metabolism in cell cultures as compared with intact plants.

Conclusions. P. villosus cannot be a source of pyranocoumarins, because their content in the plant is critically low. While
the plant the plant contains a large amount of furanocoumarins, which have antibacterial properties. Furanocoumarins and
pyranocoumarins share a common precursor. However, the switching of directions in the biosynthesis of coumarins of different
groups has not been studied. For this, in the future, the obtained cell cultures can be used.

Funding. The study was supported by the Russian Federal Academic Leadership Program Priority 2030
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Introduction. In the Republic of Kazakhstan (RK) and the Eurasian Economic Union (EAEU) countries, there are medicinal
creams (MC) classified as medicinal products (MP) and cosmetic creams. Different requirements are imposed on the quality of
these products. The perfume-cosmetic and pharmaceutical industry in the Eurasian Economic Union (EAEU) lacks statistical
analysis, especially regarding specific products such as creams. Market analysis of creams can be a useful tool for developing and
evaluating marketing strategies for manufacturers and distributors.

Aim of the Study. To analyze the market of medicinal creams and cosmetic creams registered in the territory of the EAEU.

Materials and Methods. For the following databases were used for market analysis: State Registers of medicinal products
(MP) registered in the EAEU countries (Kazakhstan, Russian Federation (RF), Republic of Belarus (RB), Republic of Armenia
(RA), Kyrgyz Republic (KR)), Unified Register of certificates of state registration registered in the territory of the EAEU.

Results and Discussion. The analysis of the pharmaceutical market of the EAEU countries in terms of medicinal and
cosmetic creams showed that the largest number of creams are registered in Russia (207 products), followed by Kazakhstan (106
products), Belarus (70 products), Armenia (57 products) and Kyrgyzstan (22 products). According to the registry of Kazakhstan,
the share of registered creams from the total number of drugs is 1.4%. Medicinal and cosmetic products are registered by 23
countries, of which 6.6% are domestic and 93.4% are foreign. The analysis of the market showed that among the registered
foreign drugs, the top three producing countries are as follows: India — 23.6%, Germany — 9.4%, and Italy — 8.5%. Domestic
creams are produced by 2 manufacturers: Pharmacia 2010 (1 MP) and Nobel Almaty Pharmaceutical Factory (6 MP). The
registered medicinal products in Kazakhstan are intended for the treatment and prevention of hemorrhoids and anal fissures
(3.8%), skin diseases (81.1%), diseases of the urogenital organs and sex hormones (5.7%), joint and muscle pain (7.5%), nervous
system, to reduce pain sensitivity (1.9%). At the same time, domestic manufacturers only produce medicinal preparations in the
form of creams for the treatment of skin diseases, accounting for 8.1% According to the “Unified Register of Government
Registration Certificates” of the Eurasian Economic Commission (EEC), the share of pharmaceuticals for human use is 17.7%,
of which the share of clinical drugs is 31% (35797 items), with the status of “signed and in force” being 27.7% (32162 items).
We conducted an analysis of clinical drugs by country of registration, which showed that 29543 items (82.5%) are registered in
Russia, 3286 items (9.2%) in Belarus, 1676 items (4.7%) in Kazakhstan, 1089 items (3%) in Kyrgyzstan, and 203 items (0.6%) in
Armenia. Among the domestic producers of registered KK in the EAEU registry, three manufacturing companies were identified:
TOO “Goldman and Young” (1 item), TOO “Bioton” (10 items), and TOO “Scientific-Practical Center” RE-BIOMED “(1
item). However, it should be noted that there are unregistered cosmetic creams on the domestic market from manufacturers such
as Cremative, AO “Aisel Cosmetics”, Evita Complex, AO “Interpharma-K”, and others.

This analysis indicates that the cream market is almost entirely dependent on imports, and there is also uncertified production
from domestic manufacturers present in the market. Based on this, domestic manufacturers of perfume-cosmetic and
pharmaceutical products should pay more attention to expanding their range and opening new production sites for the production
of high-quality and competitive creams.
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Introduction. Bioactive compounds including phenolics, proteins, alkaloids, carotenoids, sugars, or lipids, among others, have
been studied intensively due to their biological properties, capable of providing multiple health benefits. They can be extracted
from by-products of agricultural, food, and fishing industries, such as crustaceans’ shells, plants, algae, or microalgae by-products,
which can correctly contribute to a circular economy based on zero waste. Nowadays environmentally friendly protocols of
extracting these compounds using physical methods, non-toxic solvents and biotechnologies are the most preferable.

Aim of the Study. This study is aimed to review green extraction technologies and biotechnologies which were used by us
for obtaining biologically active substances (BAS) including isoflavones, resveratrol, piperine, astaxanthin, catechins and Chlorella
Growth Factor (CGF).

Materials and Methods. We used ultrasound-assisted NADES (Natural Deep Eutectic Solvents) extraction of isoflavones
from soy molasses, red clover and kudzu flowers, and kudzu toots [1,2], resveratrol from Fallopia japonica, piperine black pepper
(Piper nigrum Linn) [3], astaxanthin from crayfish wastes, catechins from green (Matcha, back) tea and its wastes. There were
tested 16 two and three component combinations of Hydrogen Bond Acceptors (HBA) and Hydrogen Bond Donors (HBD)
and molar ratios. NADES wete employed in different molar matetial ratios of NADES to raw soutce in volume (mL)/weight (g).
Natural astaxanthin has also been obtained through culturing Phaffia rhodozyma yeast in the nutrient media containing soy (sugar)
molasses and waste beer yeasts as sources of carbon and vitamins and aminoacids, respectively [4], while we applied cellulolytic
enzyme Cellulox-A (Sibbiopharm Ltd., Russia) for water extraction of CGF from powdered Chlorella vulgaris algae [5].

Results and discussion. The maximum yields of the ultrasound-assisted NADES extraction of isoflavones, resveratrol,
pipetine, astaxanthin, catechins were found to be at 50-60 °C during 1+4 h: (at 1:2 choline chloride/citric acid with 20% (v/v)
of water)[2]; (1:1 choline chloride/citric acid with 20% (v/v) of water); (choline chloride/citric acid/1,2-propylene glycol
combination (1:2:2 molar ratio) with 25% (v/v) of water)[3]; (1:2 choline chloride/ethylene glycol with 10% (v/v) of water )
(1:1 choline chloride/2,5-hexandinol with 25% (v/v) of water), respectively. The treatment of Chlorella algac with enzymatic
preparation Cellulox-A increased the growth factor index from 3.5 to 7.5 (approximately 3% increment). The extractability of
growth factor was observed to depend on extraction time with the optimal extraction yield obtained at 120 min [5]. Cultivation
of P. rthodozyma Y1654 in sugar beat molasses (SBM) resulted in as much as twice (32.8 pg g-1 of dry cell weight (DCW)) the
astaxanthin yield of soy molasses (SM) (12.4 ug g-1 DCW)[4].
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Summary: identity characteristics and content of BAS in herbal composition based on fermented Amaranthus hypochondriacus 1..
herb and Chamaenerion angustifolium (1..) Scop. leaves were studied.

Keywords: Amaranthus hypochondriacus L., Chamaenerion angustifolium (L.) Scop., Melissa officinalis L., Ribes nigrum L., Viburnum
opulus L., herbal composition.

Introduction. Herbal compositions containing fermented above-ground parts of willowherb and amaranth are used as
tea drinks and dietary supplements — sources of flavonoids and polyphenolic compounds. Relevance and demand for herbal
composition «Amaranth tea» is due not only to its taste characteristics, but also to the complex effect of its components and
their synergism, this composition is supplemented by herbal sources of anthocyanins and ascorbic acid. The development of
appropriate regulatory documentation is relevant.(1)

Aim of study. Study of external and microscopic features of herbal composition «Amaranth tea», determination of biologically
active substances content in raw material and water extract (prepared according to package instructions).

Materials and methods. Herbal composition from: amaranth herb (Awmaranthus hypochondriacus 1..) fermented granulated,
rosebay willowherb leaves (Chamaenerion angustifolinm (1..) Scop.) fermented granulated, melissa herb (Melissa officinalis 1..), black
currant leaves (Rébes nigrum 1..) fermented, black currant fruits, cranberry fruits (IZburnum opulus 1..)) developed and produced by
LLC «SPA NIKOLSKAYA BIOFABRIKA», Republic of Belarus. Studies were carried out according to the methods of the State
Pharmacopoeia of the Russian Federation XIV edition.(2)

Results and discussion. When examining the external signs of herbal composition, it was found that the method
of components preparation allows their simple identification, the content of particles less than 2 mm is insignificant,
microscopic signs of components are also visualized satisfactorily. For example, raffids in the leaves of willowherb are
detected in 100% of micro preparations. The content of BAS in herbal composition and water extract (n=>5, P=0.95,
t(95,5)=2.78) was, respectively: extractives extracted by water and dry residue 34,64£1,64% and 0,164£0,003%; tannins
in terms of tannin 3,63%0,12% and 0,0150£0,0003%; anthocyanins in terms of cyanidin-3-O-glucoside 0,82£0,02% and
0,0050£0,0002%; ascorbic acid 22,2+0,3 mg% and 0,41520,001 mg%; total flavonoids in terms of luteolin-7-O-glycoside
(the maximum absorption spectrum of water-alcohol extract (70% alcohol) after the reaction of complexation with
aluminum chloride coincides with the maximum of luteolin-7-O-glycoside complex with aluminum chloride) 0,489£0,013%
and 0,0116£0,0005%; polysaccharides 16,50+0,20% and 0,1561+0,002%.

Conclusions. The results of the study of the quantitative composition of BAS demonstrate the promising use of the herbal
composition «Amaranth tea» as a dietary supplement — a source of antioxidants, trace elements, polyphenols and polysaccharides.
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Introduction. Currently, a considerable amount of experience has been accumulated, indicating the possibility of a negative
effect of some synthetic drugs on pregnancy and fetus, which was a deterrent for many women and forced them to replace them
with safer phytodrugs and biologically active food supplements (BAS) containing herbal medicinal raw materials. However, it is
well known that herbal medicines and dietary supplements are not so harmless. Currently there is a lot of data about the negative
impact of medicinal plants (Humulus lupulus cones, Cimicifiiga racemosa thizomes and roots, Salvia officinalis leaves, Scutelliria galericuldta
roots, Thermdpsis lanceoldta aerial part) and drugs created on their basis on reproductive function (decreased fertility, spermatogenesis
index, menstrual cycle disorders, etc.) and the development of offspring in the postnatal period of life (decrease in body weight
and size, impaired physical development, research behavior, learning ability) of animals and humans. To prevent undesirable
pregnancy outcomes, doctors need to have reliable information about the possible consequences caused by treatment with herbal
medicines and to guarantee the safety of patients, therefore, the study of the reproductive toxicity of herbal preparations at the
stage of preclinical studies is relevant [1].

Aim of the Study. To evaluate the possibility of toxic effects of drugs containing dry extracts of the herb Echinacea purpurea
and Thermapsis lanceolensis on the development of rat offspring in the ante- and postnatal periods of development and to give
recommendations on the clinical use of these drugs during pregnancy.

Materials and Methods. Studies were carried out on Wistar rats, which during 19 days of pregnancy pregnancy were
administered into the stomach with dry extract of Echinacea purpureain doses of 50, 250 and 1000 mg/kg; dry extract of Thermopsis
lanceolata in doses of 6 and 18 mg/kg; a combined expectorant in syrup form, containing dry extract of Thermopsis lanceolata at
doses of 3 and 9 ml/kg. Control animals received water. Assessment of the condition of the offspring was carried out in the
ante- and postnatal periods of development by generally accepted methods.

Results and Discussion. It was shown that the dry extract of Echinacea purpurea did not exhibit embryotoxic and teratogenic
properties when administered into the stomach of rats in the studied doses. The combined expectorant herbal medicine in the
form of syrup as well as the dry extract of Thermopsis statistically significantly reduced the body weight and craniocaudal size of
20-day-old fetuses, slowed down the process of ossification of the skeleton in 44-50% of embryos (p < 0.05), caused a violation
of vestibular function and coordination of movements in rats relative to the control, increasing the time of taking the initial
position by 1,5-1,8 times (p < 0.05) [2,3].

Conclusion. Itwas concluded that pregnancy should be considered a contraindication to the prescription of drugs containing
dry extract of the herb Thermapsis lanceolata. Dry extract of Echinacea purpurea may be recommended for pregnant women.
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Abstract: This study used total flavonoid content (TFC) determination based on UV -V'IS colorimetric method. Results showed TEC in extracts
of stems 2020 (0,96£0,15%), flowers 2020 (2,08£0,09%), leaves 2020 (2,90£0,09%), herb 2020 (2,6310,07%), herb 2021 (2,99% 0,06%)
of yellow loosestrife.

Keywords: Total flavonoids, guantification, yellow loosestrife, Lysimachia vulgaris L.

Introduction. Yellow loosestrife contains flavonoids with antioxidant activities. Medicines based on substances that can
utilize free radicals formed during oxidative stress are of interest as a therapy and prevention of inflammatory diseases [1-3].

Aim of the Study. In our study we evalueted the TFC of the yellow loosestrife extracts by using the spectrophotometric
method.

Materials and Methods. The materials of the study were herb, leaves, flowers and stems of the yellow loosestrife, collected
in the Leningrad region in 2020 and 2021. Raw material was heated with 50 ml of ethanol 75% for 30 min and filtered. 2 ml of
the filtrate and 2 ml of aluminum chloride 1% were dissolved with ethanol 95% to 25 ml. Control solution was prepared without
aluminum chloride 1%. Absorbance evaluation was evaluated at 411 nm after 30 min incubation. Rutin was used as the standard.
The TFC (%) was estimated according to the equation:

D_xm,x 100 X 50 X 25 X 2 X 100
D Xm_X2x100 X 25 (100 —»)

X, % =

D_— sample optical density, D, — standard optical density, m_— sample mass (g), m_ — standard mass (g), w — absolute
humidity (%). MicrosoftExcel 2016 software was used for statistic analysis. All experiments were repeated five times and
expressed as mean (%) * standard deviation (p < 0.05).

Results and Discussion. Results revealed that the TFC in extracts of stems 2020, lowers 2020, leaves 2020, herb 2020, herb
2021 were: 0,961+0,15%, 2,08+0,09%, 2,90£0,09%, 2,63£0,07%, 2,99+ 0,06% respectively. The highest amount of flavonoids was
found in the leaves. More TFC was noted in the herb harvested in 2021compared to the 2020 herb samples (Fig,).

Figure. The TFC (%) from different morphological parts of yellow loosestrife
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Introduction. Among the factors of a healthy diet that are important for maintaining human health, efficiency and active
longevity, the most important role belongs to the supply of the body with the necessary nutrients (vitamins, minerals, dietary
fiber). Jerusalem artichoke has a positive effect on digestion, increases the resistance of the immune system. Rosehip fruits help
reduce the risk of atherosclerosis, normalize metabolic processes. A promising way to preserve the beneficial properties of
vegetable raw materials is drying at low temperatures with simultaneous grinding, which allows to obtain fine powders [1, 2].

Aim of the Study. The aim is to study the physiological effect and toxicity of jerusalem artichoke and rosehip powders in an
experiment on laboratory animals.

Materials and methods. The study was conducted on clinically healthy white Wistar rats. The experiment involved groups of
animals to which powders of 3% of the weight of the diet were introduced into the diet: group 1 — jerusalem artichoke powder;
group 2 — roschip powder and a control group (a diet without vegetable powders). Clinical and physiological parameters were
evaluated daily, weighing — every 4th day. Activity testing in the “open field” and a physical activity tolerance test were carried
out before the experiment, on the 21st and 28th days. The general clinical examination of blood samples was carried out with an
automatic veterinary hematology analyzer. The content of minerals was determined by atomic absorption spectroscopy, vitamins
— by high—performance liquid chromatography.

Results and discussion. When consuming jerusalem artichoke powder, the weight of animals increased (by 24.9%) compared
to the control group, activation of the immune component of the blood was observed, a positive effect on the gastrointestinal
tract, improvement of the pancreas. The value of the index of tolerance to physical activity increased by 20% compared to the
control group. When animals consumed rosehip powder, the weight increased by 25.4% of the initial weight. The blood test
showed increased hematopoietic function, increased secretory-motor function of the stomach, intestines, activation of protein
metabolism. When eating the studied powders of toxic effects, as well as any negative deviations in the condition of the animals
were not detected. There was a high content of vitamin A, C in rosehip powder, and in jerusalem artichoke powder — magnesium,
calcium, iron.

Conclusions. Thus, the conducted studies allow us to recommend jerusalem artichoke and rosehip powders as a source of
important macro- and micronutrients in the production of food additives and food products.
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Chronic alcohol intoxication (CAI) induces heart damage. One of the promising ways of its treatment involves the
administration of herbal medicinal products. The purpose of this study was to explore the effect of solid herbal extract of
Primula veris L. (PVSHE) on the morphofunctional changes in rats’ myocardium after exposure to chronic alcohol intoxication.

Introduction. Alcohol reduces the membrane potential of mitochondria, the activity of respiratory chain complexes, and also
damages mitochondrial DNA. Therefore, the search and development of new methods for correcting myocardial damage caused
by chronic alcohol intoxication are relevant.

Aim of study. The purpose of this study was to explore the effect of solid herbal extract of Primula veris L. (PVSHE) on
the morphofunctional changes in rats’ myocardium after exposure to chronic alcohol intoxication.

Materials and methods. CAI was simulated for 24 weeks. Loading testing was used to assess the functional condition of
the heart, the functional assessment of mitochondria was based on the protocol described by I. R. Lanza and determination
of the indices of lipid peroxidation and activity of antioxidant enzymes in cardiac mitochondria. We performed a microscopic
examination of the left ventricle following the standard protocol of histological processing and hematoxylin and eosin staining.

Results and discussion. PVSHE restricts the toxic effects of ethanol on the heart which was indicated by a higher rise
in the rates of myocardial contraction and relaxation, LVP and MISP when functional tests were conducted. PVSHE caused
an improvement in the functional state of rats’ cardiac mitochondria exposed to CAI, which was demonstrated by on average
1.3-1.4 times as high RCR as compared to the control group. This is consistent with the previously identified positive effect of
PVSHE on the functional state of mitochondria, limiting the development of oxidative stress, increasing SOD activity [1, 2]. The
histological examination of the myocardium of the animals treated with PVSHE showed the lack of tortuosity, an increase in the
volume fraction of cardiac myocytes, and a 31.2% decline in the interstitial volume. Therefore, PVSHE has a protective effect on
the heart after CAI exposure.

Conclusions. PVSHE has a protective effect on the heart after CAI exposure.
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Introduction. Comprehensive phytochemical study and standardization of the herb Orthilia secunda and rhizomes and roots
of Rhodiola guadrifida created the prerequisites for the development of a phytocomposition based on them with a directed action
for the treatment of gynecological pathologies [1,2]. As an optimal dosage form, a herbal collection was proposed, since the
collections are the drugs of choice and occupy a significant share (31%) in the herbal medicine market [3]. In addition, the collection
will make it possible to preserve the multicomponent composition of biologically active substances of the objects under study
and develop standardization criteria using the quality parameters of the feedstock, which ensures end-to-end standardization, an
approach adopted in modern pharmaceutical analytics.

Aim of study. To develop the optimal composition of the herbal preparation from the raw materials of Orthilia secunda and
Rhodiola quadrifida, select the criteria for its standardization and conduct a validation and verification assessment of the analytical
methods used.

Materials and methods. The objects of study were 3 variants of plant composition: «rhizomes and roots of Rhodiola
guadrifida — hetb of Orthilia secunda» in various proportions — 1:1, 2:1, 1:2. Water and alcohol extracts of the indicated
phytocompositions were directly studied. Quantitative determination of salidroside and tyrosol was performed by HPLC
(FlexarFX-15 chromatograph with UV detector (PerkinElmer, USA), Zorbax C18 column, 250 x 4.6 x 5 um). Their
identification and quantification was carried out using solutions of the corresponding standard samples produced by Sigma-
Aldrich, TraceCERT®, Merck, LGC, PerkinElmer, and TsSOVV. The content of gallic acid (GA) was determined by the
UV-SPhM method on an SF-2000 instrument (ZAO OKB Spektr, St. Petersburg). Pharmacopoeial quality indicators were
established according to the methods specified in the RF SP XIV [4].

Results and discussion. Based on the results of a phytochemical study of plant compositions in three variants of the
ratios of the types of raw materials of Rhodiola guadrifida and Orthilia secunda (1:1, 1:2 and 2:1). Evaluation and subsequent
selection of the optimal ratio was carried out according to the representativeness of the phytochemical composition. The optimal
ratio of components was determined — 2:1. The content of marker components of individual plants in the composition of
phytocomposition was established, which in the aqueous extract was: salidroside — 0.53%, tyrosol — 0.10%, GA — 4.22%.

The UV-SPM method was adapted to quantify GA in the herbal preparation. Its validation tests were carried out on the
characteristics of specificity, precision, linearity, accuracy and robustness. All established validation parameters meet the acceptance
criteria. Numerical indicators, technological parameters were determined for the phytocomposition, as well as characteristic
macro- and microscopic features were established.

Conclusions. The optimal composition of the phytosubstance is proposed on the basis of raw materials of Orthilia secunda
and Rhbodiola guadrifida, and the criteria for its standardization were established. The pool of experimental data showed that the
proposed methods give reproducible and reliable results and can be used to control the quality of the herbal collection. On the
basis of the research carried out, a draft normative document «Collection gynecological Ne 1» was developed.
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Abstract. A study was conducted to analyze the guality of fish oil-based medicinal products for medical use nsing the DSC method. It was found
that DSC produces clear thermogram graphs that do not differ from each other in the analyzed samples within the same production site, which can be
used in production as an additional method for analyzing the quality of fish oil products for medical use.
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Introduction. There are several directions of methods for assessing the quality of fish oil substances that are used in world
practice, each of which has its own advantages and disadvantages [1-2]. One of them is thermal analysis, in particular the DSC
method, which is used to determine thermal and oxidative stability, as well as to establish crystal polymorphism, melting point,
cold crystallization, glass transition [3-4].

Aim of study. To study the temperature characteristics of domestic and foreign fish oil medicinal products for medical use
by differential scanning calorimetry (DSC) to assess the quality at the manufacturing enterprise.

Materials and methods. Object — fish oil, purified for internal use of Russian production (series A and B) and fish oil-Teva
(series C and D). Mettler Toledo DSC3+ Excellence Differential Scanning Calorimeter. A sample of fish oil, accurately weighed
about 10 mg, was placed in aluminum crucibles with a volume of 40 mL. The analysis was carried out in a nitrogen atmosphere
at a flow rate of 50 mL/min. Temperature program: [1] 25.0... -80.0 C°, -3.00 K/min, N2 50.0 ml/min; [2] -80.0 C°, 10.00 min,
N2 50.0 mI./min; [3] -80.0...50.0 C°, 5.00 K/min, N2 50.0 mL/min.

Results and discussion. Analysis of domestically produced fish oil showed that, peaks corresponding to thermal effects
were identified in the negative temperature range: from minus 60.14 C°to minus 12.02 C°. Comparing the DSC curves, it follows
that the number of peaks on the thermograms of samples of series A coincides with the number of peaks on the thermograms
of samples of series B. In the analysis of Teva fish oil, peaks corresponding to thermal effects, identified also in the negative
temperature range: from minus 41.35 C°to minus 6.17 C°. Comparison of the DSC curves shows that the number of peaks on
the thermograms of the C series samples coincides with the number of peaks on the thermograms of the D series samples.
However, unlike the DSC curves of the domestically produced fish oil preparation, the DSC curves of the Teva fish oil drug have
a more pronounced deviation from the baseline and a steeper slope of the peak, which indicates that the drug is more purified
from impurities and related substances.

Conclusions. The analyzed dosage forms of domestic and foreign manufacturers give clear thermogram graphs and coincide
within the same manufacturer. This makes it possible to use the DSC method as a quality control method for drugs based on fish
oil substance at a specific production site.
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The article presents the results of evalnating the effect of adding acids during aqueous-organic extraction on the yield of hydroxycinnamic acids
(HCA) from dandelion roots into the extractant.
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Introduction. Pre-treatment of medicinal plant materials, as a rule, is carried out before the extraction process. However, it
can also be carried out during the extraction process. Such approaches include the addition of acids to the extractant.

Aim of study. To study the effect of the acids nature and concentration added to the extractant on the yield of hydroxycinnamic
acids (HCA) from dandelion roots into the extractant.

Materials and methods. The object of the study was dandelion roots produced by LLC “NPK Biotest” (Republic of
Belarus). For the extraction of HCA, a mixture of propanol-2, acetone, and water (50:10:40, by volume) selected earlier was used
[1]. Inorganic (hydrochloric, sulfuric, phosphoric, nitric) and organic (formic, acetic) acids were added to the extractant. After
selecting the acid, the range of its concentrations was studied from 2 % to 10 % with a step of 2 %.

Results and discussion. The figure shows the dependence of the HCA content on the nature of the acid added to the
extractant.

Fig. Dependence of the HCA content on the acid nature

When using hydrochloric, sulfuric, formic and acetic acids, the HCA content increased by 5.14-72.9 % (rel.). A statistically
significant increase was noted for sulfuric, formic and hydrochloric acids. At the same time, no statistically significant difference
was observed between sulfuric and formic acids. However, later sulfuric acid was used, because formic acid is volatile and irritating;

In the range of sulfuric acid concentrations from 2 % to 6 %, an increase in the HCA content from 2.08 to 2.37 times was
observed with a maximum at 6 %. No statistically significant difference was observed between the concentrations of sulfuric acid,
therefore, taking into account the economy of the reagent, it is recommended to use an addition of 2 %. At a concentration of
8 %, the content did not significantly differ from native material, and at 10% it sharply decreased by 4 times.

Conclusions. The addition of sulfuric acid in a volume concentration of 2% to a water-organic extractant leads to an increase
in the release of HCA from dandelion roots.
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Introduction. Some medicinal plants are frequently used as an ornamental plants in urban spaces while interestingly, a few
ornamental plants also got attention to produce bioactive metabolites. Iris germanica in addition to be an ornamental plant with a
rainbow of flower colors, has been proposed as herbal drug in traditional medicine. Orris root is the rhizome of I germanica has
been evaluated for some neurodegenerative and skin disorder [1]. It has some bioactive compounds in essential oils and extract.
The quality of its essential oil depends mainly on irone structures which are derived from triterpene iridals. According to the
literature, irones are produced after 3 to 5 years of shelf life to be converted form the triterpenic iridals [2]. It is also a rich source
of isoflavonoids.

Aim of the Study. A breeding plan for Iris germanica has been started in the Ornamental Plant Research Center (OPRC) in
Mabhallat, Iran, for producing different color type of Iris germanica, while the current research, led to profiling essential oils and
isoflavonoids of 33 of I germanica hybrids. Biodiversity will be evaluated in different hybrids among the examined samples. Some
data also is offering the antiepileptic activity of orris root which could be verified using the biodiscovery platform of zebrafish
epilepsy models and convert this myth or suggestion to a scientific reality or refuse it.

Materials and Methods. For the essential oil, dried powder rhizomes of I germanica (50 g) were subjected to hydro distillation
through a Clevenger apparatus for 3 h. One ml of ethyl acetate was added to collect the essential oil. The obtained essential oil
was analyzed using GC-FID and GC-MS.

A methanolic extract was also obtained and each of the mentioned samples was powdered using a dry pulverizing mill (AG
500 g) and then the rhizome dried powder (1 g) was extracted by adding 20 ml of 99.9 % methanol using an ultrasonic device
(120 Hz frequency) for 30 minutes at 30 °C and extracts were filtered using filter paper and used for identify isoflavonoids using
HPLC and LC-MS.

Results and discussion. Based on the results of GC-MS analysis, 59 compounds were identified, 17 of which were
major compounds. The highest amount of a-irone (25.52%) and B-irone (37.98%) compounds were observed in P5, one of
the parent samples. Results also showed that the rhizome of I. gemanica is a rich source of isoflavonoids. Ornamental plants
could be a promising source of some bioactive metabolites and the zebrafish biodiscovery platform can help to find more
phytopharmaceuticals in them.
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Introduction. Polygonatum officinale is a perennial herbaceous plant containing mucosal polysaccharides in its composition,
which in the future make it possible to create a phytosubstantiation with an anti-inflammatory effect [1]. One of the methods for
determining the content of polysacchatides is the spectrophotometric method with picric reagent [2]. Since there is no regulatory
document for the roots of Polygonatum, there is a need for the selection of extraction parameters to determine the largest
number of polysaccharides using the Minitab program [3].

Aim of this study. Consideration of the program for processing statistical data "Minitab" for the quantitative determination
of polysaccharides in the roots of Polygonatum officinale.

Materials and Methods. Crushed roots of Polygonatum officinale were selected as the object of the study. The selection of
optimal parameters (hydromodule and time) for quantitative determination is carried out using the spectrophotometric method
with picric reagent using the program for static data processing “Minitab”.

Results and discission:

Thanks to statistical software, it is possible to create an experiment plan, identify the dependence of the polysaccharide
content on the parameters under study, select optimal conditions and obtain the maximum value of polysaccharides. In addition,
it is possible to provide statistical processing of the results and visualize the study. All this allows you to reduce the time for
conducting research and minimize possible errors.

Conclusion. The program “Minitab” is proposed for the purpose of quantitative determination of polysaccharides in the
roots of Polygonatum officinale.
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Moldavian snakehead (Dracocephalum moldavica 1..) is a promising aromatic crop containing a large list of pharmacologically
significant compounds (Malankina, 2020). Increasing the content of phenolic compounds and essential oil in raw materials by
using environmentally friendly preparations will improve the raw materials quality and the yield of target pharmacologically
significant substances (Malankina, 2018).

The studies were carried out on the snakehead cv. Gorynych. Was used fertilizer OMEK® UNIVERSAL (Bioamid JSC,
Russia) which has proven itself well on rapeseed, cereals, and sunflower. The active substances are organic chelate forms of trace
elements in the form of L — asparginates. It is recommended to increase the yield and its quality. Fertilizer Aminozol (Germany)
contains a complex of amino acids and trace elements in a chelate form and has proven itself well on vegetable crops.

Plants were treated with a solution of the fertilizer in the phase of 8-10 leaves and in one other variant in 2 weeks after the
first treatment. The crop was harvested in the phase of full flowering. The content of essential oil was determined in fresh raw
materials according to the State Pharmacopeia of the Russian Federation. The content of flavonoids recalculated on rutin, the
phenols and tannins content recalculated on gallic acid was determined spectrophotometrically.

The results are presented in table 1.

Table 1 — Effect of OMEK-Universal and Aminozol on the yield and biochemical parameters of the raw material
of Moldavian snakehead

Variant Yield, g/m2 Essential oil, % Flavonoids,% Polyphenols, % Tannins, %
Control 654 0,26%0,04 2,8440,06 7,95+0,07 1,43+0,02
OMEK-Universal 0.5 g/1 616 0,33%0,05 2,8240,05 8,13+0,11 1,18+0,04
OMEK-Universal 0.5 g/1 x2 648 0,35+0,04 2,7740,03 8,25+0,09 1,54%0,03
Aminozol 1 ml/1 614 0,28+0,03 2,6240,05 8,4120,04 2,8140,04
Aminozol 1 ml/1 x2 679 0,34+0,02 3.1240,07 7,60%0,06 1,05+0,03

With a slight change in yield, the content of essential oil in raw materials increased by 19-34%. The treatment with fertilizer
Aminozol 2 times with an interval 2 weeks increase the content of polyphenols by 10%. The content of flavonoids varied
insignificantly.
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Intoduction. Premenstrual syndrome (PMS) is a recurrent luteal phase disorder characterized by irritability, agitation,
emotional lability, depression, edema, breast pain, and headaches that occurs during the luteal phase of the menstrual cycle and
usually ends a few hours after the onset of menstruation. Hyperprolactinemia, circulating estrogen and progesterone levels,
abnormal responses to estrogen and progesterone, excess aldosterone or antidiuretic hormone, serotonin deficiency are basis of
pathophysiology of PMS.

In the pelvis during PMS increases the level of cytokines (IL-1,2,6,8), highly sensitive C-reactive protein (hs-CRP), antibody
titers to Hsp27 (anti-Hsp27). The activity of inflammatory processes affects the formation of the corpus luteum and the
production of progesterone at the proper level. The severity of PM depends on the activity of the inflammatory reaction. The
mechanism of action of herbs: blocking pro-inflammatory enzymes COX1, COX2.

Some herbs contain derivatives of the salicylic acid compound, the mechanism of action of which is similar to NSAIDs. They
are contained in the meadowsweet, raspberry, willow, violet, aspen, agrimony. Therefore, the use of these herbs reduces pain and
discomfort in the abdomen and other symptoms.

Aim of study. Investigate the effectiveness of taking an infusion of anti-inflammatory herbs containing salicylates.

Materials and methods. We conducted a study involving 26 women from 21 to 42 years old with the main symptoms of
PMS — abdominal pain and tenderness of the mammary glands.

All women drank 500 ml of water infusion per day from the 14th to the 30th day of the menstrual cycle, water infusion of
meadowsweet, agrimony, raspberries, violets in equal proportions within one menstrual cycle.

Results. 89% of women noted a decrease in abdominal discomfort compared to the previous cycle without the use of
infusion, 78% noted less tenderness and soreness of the mammary glands.

Conclusions. Herbs containing salicylates may be effective in reducing PMS symptoms.
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Introduction. An important task in the development of technology for obtaining essential oil is to establish the optimal
values of the parameters that have a direct impact on the yield of the final product. To solve it we used the design procedure
response surface methodology according to the principle [1].

Purpose of research. The purpose of this study was to establish a set of optimal parameters for the extraction of essential
oil from origanum vulgare herb.

Materials and methods. Plant materials: Origanum vulgare herb, collected in the district Esenyurt, Istanbul province, Turkey, 97
m above sea level.

Obtaining of essential oil was carried out according to the technology [2] at the ratio of plant materials and distilled water and
distillation time according to Table 1.

Analysis of the essential il The analysis of the essential oil was performed according to a procedure similar to [2].

Results and discussion. To determine the effect of parameters on the yield of essential oil and, in particular, carvacrol, a
matrix of experiments presented in Table 1 was compiled. The extractant to plant material ratio (X) and extraction time (X,)
were chosen as independent vatiables. The mass yield of carvacrol as the main active ingredient of the essential oil was used as
the response. The surface plot is shown in Figure 1.

Table 1 — Matrix of experiments

Experiment | Independent variables Response
(Run) X, mL/g | X,min | Carvacrolyield, % w/w.

1 15 60 1,32

2 13 60 1,37

3 11 180 1,22

4 13 120 1,54

5 15 120 1,42

6 15 180 1,16

7 11 120 1,27

8 11 60 1,16

9 13 180 1,39
10 13 120 1,61
11 13 120 1,57
12 13 120 1,56
13 13 120 1,52 Figure 1. Response surface

Conclusion. The response surface of the yield of carvacrol from the variables presented above was established. It allows
to determine the optimal parameters for carvacrol as the main active ingredient of the essential oil of origanum vulgare herb
obtaining;
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Introduction. According to estimates, the global trade value of plants used for medicinal purposes may surpass US$ 165,66
billion and is progressively fueled by the demand from various industries. Plants used in medicine are important not only in local
health practices, but also in global trade due to their extensive commercial use and value. [1,2].

Aim of study. The aim of the study is to investigate and evaluate the current state of medicinal plant production in Russia,
with a focus on identifying the challenges and opportunities that exist in this field.

Materials and methods. The study used methods such as content analysis, aggregated data, and comparative analysis. The
information sources for the research included the DSM Group database, AlphaRM database, and data from the Federal State
Statistics Service and the Federal Customs Service of the Russian Federation.

Results and discussion. Atpresent, the marketvolume of phytomedicineinthe overallpharmaceuticalmarketof Russiaamounts
to 833.8 million dollars, which is less than 4% of the total market. The acreage of cultivated land dedicated to medicinal crops and
essential-oil crops amount to 9.9 thousand hectares and 90 thousand hectares, respectively. Simultaneously, there is a trend towards
a 35% reduction in the area under medicinal crops in 2022 compared to 2021. Furthermore, in Russia, there exist approximately
194 commercial organizations that are involved in the gathering and harvesting of non-timber forest resources, food forest
resources, and medicinal plants. The average annual imports of medicinal plant material into Russia amount to $32 million,
equivalent to 10477 tons. It is noteworthy that the imports comprise species that are conventionally cultivated and harvested
in Russia, such as chamomile and marigold flowers imported from Egypt, rosehip fruits from Chile, and valerian rhizomes and
roots and dandelion roots from China. In contrast, the mean yearly exports of medicinal plant material from Russia sum up to
3633 tons, valued at 13 million dollars. Notably, licorice roots make up the primary export, accounting for about 3% of the total
exports.

Currently, there exist several significant barriers to the growth of the Russian market of medicinal herbal raw materials. These
obstacles include the absence of domestic seed stock of medicinal plants, loss of expertise and knowledge in herb cultivation,
inadequate modern equipment for large-scale cultivation, harvesting, and processing of herbs, insufficient numbers of agrotechnics
and primary processing specialists for medicinal raw materials, and a dearth of clinical studies on herbal medicines. A potential
solution to this issue may involve the establishment of a state entity responsible for coordinating and overseeing the cultivation
of medicinal crops, as well as providing efficient state aid to agricultural producers.

Conclusions. In summary, the market for medicinal herbs in Russia exhibits export potential. However, several challenges are
hampering the growth of the industry, including a lack of indigenous seeds, declining knowledge of herbal cultivation, inadequate
equipment and expertise for large-scale cultivation and processing, and dwindling areas devoted to medicinal plants. To maximize
the export potential of medicinal herbs, it is imperative to address these challenges. Overcoming these hurdles could position
Russian producers at the forefront of the rapidly expanding global market for medicinal herbs.
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Introduction. State of the art is relevant study of the alkaloid composition of «Veratrum Aqua» for the purposes of
standardization of this drugs of different manufacturers.

Aim of study. To develop a methodology for the determination of the main alkaloids by HPLC-MS/MS.

Materials and methods. Three main alkaloids: jervine, protoveratrine A and protoveratrine B have been identified in veratrum
aqua by developed method high petformance liquid chromatography with tandem mass spectromettic detection (HPLC-MS/
MS). Previously, all samples of «Veratrum Aqua» have been filtered through a membrane filter followed by 10-fold dilution with
a mixture of acetonitrile/ water (1:2).

Chromatographic separation was carried out on columns ke Poroshell 120 EC-C18 (4.6 X 100 mm, 2.7 pm) with Poroshell
120 EC-C18 column (4.6 x 5 mm, 4 um, both Agilent Technologies, USA) with a temperature 40°C. The injection volume was
2 pL. Time of analysis — 14 min. Solvent A of the mobile phase — 0.1% formic acid and 5 mM ammonium formate in ultrapure
water; solvent B — 0.1% formic acid in acetonitrile. The gradient elution was performed at a constant flow rate of 0.8 mL/min.
Solvent B changed from 10% — 0 to 1 min; rapidly increased to 25% until 1.1 min and maintained at 25% B to 1.5 min; linearly
increased to 50% at 9.5 min then to reach 90% at 9.6 min until 11 min, rapidly returned to 10% B at 11.1 min and then maintained
until 14 min. The retention time of jervine was 6.93 min, proA—9.24 min, proB—7.58 min. Product ions and collusion energy
of Veratrum alkaloids were include to the table.

Table — Product ions and collusion energy of Veratrum alkaloids

Alkaloid Precursor ion Product ions (collusion energy)
Jervine 4262 114.1 (36)/109.1 (36)/84.1 (44)
Protoveratrine A 794.2 776.1 (44)/758.1 (44)/658.1 (56)
Protoveratrine B 810.4 792.5 (40)/676.5 (70)/658.5 (60)

Conclusion. The methodology of determination of alkaloids: jerviny, protoveratrine A and protoveratrine B was developed
by HPLC-MS/MS in drug «Veratrum Aqua» for further researches and standardization of this drugs.
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Introduction. Piperine is an alkaloid present in pepper, mostly prominent in black pepper. They are widely known for an
array of biological activities such as anticancer, anti-inflammatory, antioxidant, cardioprotective, and antiaging activities [1]. As
such they have been used in the food, pharmaceutical, and cosmetic industries for development of beneficial products, however,
the bioavailability of piperine is its major drawback.

Aim of the Study. As such, the main aim of the study was to develop a nanoparticle for the encapsulation of piperine to
improve its bioavailability 7 vitro.

Materials and methods. Nanoparticles from fucoidan and chitosan were prepared by the polyelectrolyte self-assembly
method [2]. Nanoparticles were characterized by Fourier transform infrared spectroscopy (FTIR), dynamic light scattering (DLS),
and atomic force microscopy (AFM) for selecting an ideal for encapsulation of piperine. An 7 vitro study of piperine was carried
out using the dialysis method in both acidic and neutral media [1]. Antioxidant activity of the piperine-loaded nanoparticles and
pipetine (at concentrations, 12.5, 25.0, 50.0, 100.0, and 200.0 pg/mL) were tested against DPPH and hydroxy radical scavenging
assay with ascorbic acid as the positive control.

Results and discussion. The nanoparticle carrier from fucoidan and chitosan were successfully fabricated with size of
219.67£0.61 nm and a zeta potential of -17.30%1.07 mV. Results from the FTIR further confirmed a formulation of the
nanoparticle where functional groups of both fucoidan and chitosan were prominent. After loading of piperine, the size
significantly increased (p < 0.05) to 355.63+£14.49 nm and having a surface charge of -21.17£0.68 mV. This indicates a low
tendency of aggregation of nanoparticles. Also, the amount of piperine loaded into the fucoidan/chitosan nanoparticle was
determined and found to be 92.78%0.02 %. Additionally, the release profile of piperine revealed a faster release of piperine from
the nanoparticles as compated to the unformulated piperine. Furthermore, the piperine-loaded nanoparticles exhibited good
antioxidant activity against DPPH and HRSA assay at all concentrations.

References:
[1] Ren T, et al. European J. of Pharmaceutical Sciences (2019).
[2] Batbosa A., et al. Molecules, 24 (2), 346. (2019).

63



24™ International Congress PHYTOPHARM 2023

APPLICATION OF WATERCRESS (LEPIDIUM SATIVUM L.) IN DETERMINING
OF THE ANTIBACTERIAL MEDICINES ECOTOXICITY
Mikhailava Nadzeya, Lukashou Raman
Belarusian State Medical University
Minsk, 220083, Dzerzhinsky Avenue, 83, building 15, Republic of Belarus

Introduction. One of the standard test objects for a comparative assessment of the medicines toxicity can be a dicotyledonous
watercress (Lepidinm sativum 1..). Watercress is a bioindicator, characterized by rapid seed germination, good germination, which is
reduced in the presence of toxic compounds [1].

Aim of the Study. to study the ecotoxic effect of antibacterial drugs using watercress (Lepidiun sativum 1.).

Materials and Methods. We used the seeds of watercress (Lepidium sativum 1..) We studied the effect on seed germination of
ciprofloxacin substance 1%, ampicillin sodium substance 1%, amoxicillin substance with clavulanic acid 1%, gentamicin sulfate
substance 1% solutions, water-alcohol suspension of azithromycin substance 1% (volume ratio of purified water and ethyl alcohol
96% 8:2). As a control, purified water and a solution of purified water and ethyl alcohol 96% in a ratio of 8:2 were used. 30
watercress seeds were placed in Petri dishes, sterile cotton wool was used as a substrate for seed germination. Seeds were watered
with a standard volume of test solutions (2.5 ml) for 6 days.

Results and Discussion. The results of the experiment are presented in table.

Table — The number of germinated seeds (hereinafter referred to as GS) and the number of seeds that have
developed into a green plant (hereinafter referred to as GP)

Dayl-day2 | Day3 Day 4 Day 5 Day 6
Purified water (control) 0 30 GS 3 GS/27 GP 28 GP 28 GP
Solution of purified water and ethyl alcohol 96% in a ratio

of 8:2 (control) 0 0 0 0 0
Solutions of ciprofloxacin substance 1% 0 27 GS 26 GS/3 GP 0 0
Solutions of ampicillin sodium substance 1% 0 27 GS 2GS/25 GP 25 GP 25 GP
Solutions of amoxicillin substance with clavulanic acid 1% 0 26 GS 11 GS/17 GP 14 GP 14 GP
Solutions of gentamicin sulfate substance 1% 0 23 GS 23 GS 0 0
Water-alcohol suspension of azithromycin substance 1% 0 0 0 0 0

It was found that the percentage of seed germination of watercress was lower when a solution of antibacterial drugs was added
to the substrate in comparison with the control. When adding a water-alcohol suspension of azithromycin 1% and a water-alcohol
solution (control) to the substrate, watercress seeds did not germinate. With the addition of a solution of ampicillin sodium 1%
and a solution of amoxicillin with clavulanic acid 1%, watercress seeds germinated and developed to green plants, however, they
lagged behind the control (purified water) in the rate of development. Solutions of ciprofloxacin 1% and gentamicin sulfate 1%
showed the highest ecotoxicity; after germination, by the 5th day of observation, all plants died.

Conclusions. The studied medicines had ecotoxicity in the experiment. Solutions of ampicillin sodium and amoxicillin with
clavulanic acid slowed down the development of green watercress plants. When solutions of ciprofloxacin 1% and gentamicin
sulfate 1% were added to the substrate, green plants did not develop from seeds.
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Abstract. The traditional healers of indigenous communities of Bangladesh use several plants/plant parts, with often unknown
ingredients, for the treatment of cancer/tumors, often with promising anecdotal results. To document such traditional usage, we
interviewed more than 1000 informants of 12 indigenous communities of Bangladesh and documented more than 5000 using
information of medicinal plants from them. To date, we have recorded 1479 Bangladeshi medicinal plants for the first time, of
which, only a small portion were screened for their anticancer properties. To investigate such traditional treatments, we selected ten
ethnomedicinal plants for zz-vitro studies. We performed the MTT (3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide)
assay on a panel of cancer cell lines to evaluate cytotoxicity of the hydroethanolic leaf/stem/flower extracts at six different
concentrations. Preliminaty screening results showed that the extent of inhibition varied between the types of cell lines and also
the types of extract used. Out of 15 plant parts of the ten species tested, some of them were active and showed > 50 % cytotoxic
activity against the different cancerous cell lines. A total of 40 compounds were identified from the active extracts through GC-
MS technique and three compounds were isolated and identified through HPLC and NMR. Among the isolated compounds,
compound-2 significantly decteased the ratio of Bcl-2/Bax and inctreased the expression level of cleaved caspase-9 and -3 in a
concentration-dependent manner. Together, these results proved that compound-2 had the potential to induce apoptosis in U-251
cells by activation of the intrinsic/mitochondtial pathway. In addition, compound-2 also suppressed the activity of Stat3 and Akt,
postulating that compound-2 induced apoptosis might be triggered by the inhibition of Stat3 and Akt expression. The results of
this study support the possible use of this ethnomedicinal plant in the treatment of tumors/cancets, and supportt its traditional
use. To the best of our knowledge, the antitumor/anticancer activity of the chosen species is teported herein for the first time.

65



24" International Congress PHYTOPHARM 2023

THE SAMPLE PREPARATION AND ANALYSIS OF DROSERA TISSUE CULTURES
Morshneva Alexandra®?, Grigotchuk Valeria', Khandy Maria?, Gorpenchenko Tatiana'?
'"Federal Scientific Center of the East Asia Tertrestrial Biodiversity FEB RAS
690022, Vladivostok, 100-let Vladivostoka ave., 159, Russia
“Far Eastern Federal University
690922, Russian Island, Ajax village, 10, Vladivostok, Russia
E-mail: morshneva.av@students.dvfu.ru

Introduction. The plant genus Drosera is one of the largest genera of carnivorous plants. Drosera extracts have antibacterial,
antifungal and antitumor properties due to the content of flavonoids and naphthoquinones [1]. The natural habitat of this genus
is shrinking, so the search and development of alternative technologies for obtaining biomass of Drosera with a high content
of biologically active substances becomes relevant. Sample preparation methods are a complex process that determines the
qualitative and quantitative composition of the final extract.

Aim of the Study. Evaluation of the influence of various methods of sample preparation on the biochemical composition
of valuable groups of metabolites of cell cultures of Drosera.

Materials and Methods. Biochemical analysis of extracts of five lines of cell cultures was carried out: three long-term lines
of D. rotundifolia — "Green light", "Green dark", "Red" and two primary lines of D. capensis obtained by us — "Light", "Dark". To
obtain extracts, different methods of preparation of the row material were used: grinding of fresh tissues with the use of nitrogen,
drying with warm air (+40 °C), and lyophilization. Samples were extracted with 80% methanol. Determination of secondary
metabolites was carried out by high performance liquid chromatography with ultraviolet and mass spectrometric detection.

Results and Discussion. As a result of biochemical analysis, twelve compounds were identified — naphthoquinones
(rossoliside and plumbagin), flavonoids and their glycosides (myricetin-3-O-83-glucopyranoside I, myricetin-3-O-8-glucopyranoside
I1, hyperoside, isoquercitrin, myricetin and quercetin ), ellagic acid detivatives (3-O-methylellagic acid glucopyranoside, 3,3'-di-O-
methylellagic acid 4-O-8-D-glucopyranoside, 3,3'-Di-O-methylellagic acid) and epigallocatechin gallate. The results of the analysis
of biomass extracts from fresh row material without drying were not significant compared to dried biomass. The yield of substances
is atleast 2-3 times less. Most likely, this is due, firstly, to the water content of the cultures (70-80%), which increases the concentration
of water during extraction with alcohol; secondly, losses duting the concentration of extracts. Drying with warm air showed results
comparable to lyophilization. However, the content of flavonoid glycosides, ellagic acid derivatives and naphthoquinones decreases.
And at the same time, the content of flavonoid aglycones increases. The decrease in the content of glycosides in them can be
mediated by the action of glycosidases. In addition, the grinding of the material dried by warm air in a mortar was more difficult
than dried by lyophilization. Thus, the best results were obtained during the preparation of biomass by the method of lyophilization.
The one showed a high yield of secondary metabolites. When comparing the results, the data obtained on the primary cultures of
D. capensis were excluded, since a large spread of indicators between the repetitions of the samples was observed. Instability in the
composition of secondary metabolites for primary lines is known from literature data [2].

Conclusions. According to the results of the study, it is recommended to use lyophilization to prepare the biomass of Drosera
cell cultures for analysis.
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Abstract:

Aim. The negative side effects of synthetic medicinal drugs on patients have led to a demand for new drugs that can provide
optimal treatment while minimizing these negative effects.

Material and methods. This research focuses on the medicinal properties of Calotopis procera, a commonly used plant in
herbal medicine, to discover new anti-inflammatory, anti-diabetic, and anti-microbial drugs. In vivo experiments on rabbits and
mice were conducted to evaluate the plant's efficacy.

Results. The aqueous extract of C. procera showed significant anti-inflammatory and anti-diabetic effects, with a dosage of
1000mg/kg body weight producing 52% inhibition in inflammation and a 500mg/kg body weight extract producing a 53.4% =+ 4.62
decrease in blood glucose levels in diabetic mice. The plant did not exhibit significant antimicrobial properties against various bactetia
and fungi, except for Staphylococcus aureus, which was inhibited by all three organic extracts.

Conclusion. Overall, the results indicate that the aqueous flower extract of C. procera has potential as an effective treatment
for inflammation and high blood glucose levels in animals.
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N3YUEHUE KAPAOTPOITHOU AKTUBHOCTHU DKCTPAKTOB ZIZIPHORA BUNGEANA JUZ.
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HAO «Kasaxckuil HanmoHaAbHBIH MeAHnHCKHE yHusepcurer uM. CA. Acderamaposa»
r. Aamater, Pecrrybanxka Kazaxcran
Canxr-Ilerepbyprekuii rocyAapCTBEHHBIN XUMUKO-(DapMAIIeBTUYECKHH YHUBEPCHTET,
Canxkr-Ilerepbypr, Poccus. Kadeapa dapmakorornm u KAMHIYECKOH (DapMaKOAOTHE
Canxr-Ilerepbyprekuii rocyAapCTBEHHBIN XUMUKO-(DapMAIIeBTUYECKHH YHUBEPCHTET,
Cankr-IlerepOypr, Poccus. Lerrp sxcnepumeHTaABHON (DaPMAKOAOTHH

Ziziphora bungeana Juz. — moAykycrapHuK 13 cemelictBa Lamiaceae ¢ XapakTepHBIM apoOMaToM, Irponspacraroriuii B Kurae,
Kasaxcrane, Kerprescrane, Monroann, Poccnn, Taaxkukucrane, Typkmernucrane u Ysbekncrate. Poa Ziziphora L. (Lamiaceae)
BKAIOYAeT OKOAO 30 BUAOB, IIMPOKO pacupocTpaHeHHbx B Asun, Adpuxe n Epporne.

Pacrenns 3u3uMOpPHI HCIIOAB3YIOTCA B HAPOAHOH MEAHIIHHE KAK PAHO3AKHBAAIOIICE, aHTUCCIITHIECKOE, CEAATHBHOE CPEA-
CTBO TAKIKE, AASl ACUCHHSA 3a00AECBAHUE CEPACTHO-COCYAMCTOMH CHCTEMBI, TAKHE KAK HIIEMHIYECKad OOAC3HD CEPALIA U APYIHE.

OKCTPAKTBI, TOAYYCHHbBIC U3 Zigiphora bungeana Juz. TpaBel OBIAH ITOABEPTHYTH (DAPMAKOAOTHYECKOMY CKPHHUHIY AAf
OLCHKH HX 3(P(PEKTUBHOCTH IPU I'EMUYCCKOH THIIOKCHH. B pesyApTaTe CKpHHHHIA HA MOACAM I€MHYCCKOM I'MIIOKCHH H3
17 5KCTPaKTOB OBIAM OIIPEACACHBI HAMOOAEE IIEPCICKTUBHBIC KAHAHAATHI — BOAHBIH H YABTPa3BYKOBOI (60%) sKcTpaxtsr
Busndopsr bynre. I[Tocae BKAIOYEHHA B OCHOBHOE HCCACAOBAHICE KAHAHMAATOB, Ha KPBICAX-CAMIAX OBIA2 CMOACAHPOBAHA XPO-
HUYCCKAS CEPACYHAA HEAOCTATOYHOCTD M OLICHUBAAACH KADPAHOTPOIIHOE ACHCTBHE BHIOPAHHBIX 9KCTPakToB. 1o pesyabraTam
IIPOBEACHHOI'O HCCACAOBAHHA MOMKHO CACAATBH BBIBOA O BEIPAKCHHOM KAPAHOIIPOTEKTOPHOM 3(D(PEeKTe HCIIBITYEMBIX H3BAC-
geHni. AaHHBIC BEIBOABI ITOATBEPKAarOTCA pesyabTaTamu OxoKI (Aoctoseproe yBeandenne @B 1o cpaBHEHHIO ¢ IpyIoi
maroAorus 6e3 aedenns), DKL n rucrosorugeckoro anaausa. UToOB IPEATIOAOKHTE, KAKHE COCAMHEHHA MOTYT OBITh ITOTEH-
LHAABHO OTBETCTBCHHBI 324 HAOAFOAAEMYIO (PAPMAKOAOIMICCKYIO aKTUBHOCTB, OBIAO IIPOBEACHO AaAbHEHIIee (DHTOXIMHIYC-
CKOE MCCACAOBAHHE IKCTPaKTOB Z.bungeana.

B pesyabTare OAyYEHSBI IIIeCTh paHee He OMMCAHHBIX IIPOU3BOAHBIX MOHOTEPIeHOHAOB — 3usudopus A (1), Susndopun B (2),
susudoposups D (3), 6'-maronnasusudoposua D (4), 3usudoposua E (5) u 6'-Marornasusndoposna A (6) HapsiAy ¢ OAHIM paHee
OITHCAHHBIM MOHOTEPIICHOUAOM — 7-THAPOKCUIHIIEPUTOH (7) U IIIeCTh ITOAM(EHOAOB — IIHHOLEMOPHH-7-O-pyTuHO3HA (8), XpHU3HH-
7-O-pyrraosnA (9), akarerun-7-O-pyrunosna (10), aroreoans-7-O-pyranosua (11), pyran (12) i posmapuropas kucaora (13) Oeran
BBIACACHBI U3 Z. 9KCTPAKTBI bungeana n ux crpykrypa 6siau ormmcansi ¢ momorpro HR-ESI-MS, obrmupabix skcriepumertos ¢ 1D- u
2D-SIMP, a TakoKke CpaBHEHUSA UX CITEKTPOCKOITMYECKIX AAHHBIX C AAHHBIMI, ITPEACTABACHHBIME B AHTEPATYPE.
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Introduction. Aralia cordata is a perennial herbage plant, which has been listed in the Red book of the Russian Federation.
Pharmaceuticals which are based on herbal substances of _Aralia cordata have a valuable type of pharmacological activity and are
widely used in oriental medicine [1]. Limitation of the natural geographic range and the combination of biological activities useful
for humans make Aralia cordata Thunb. prospective object for in vitro introduction.

The aim of the study is obtaining of the viable cell culture of Aralia cordata Thunb. and investigation of its chemical
constituents.

Materials and Methods. The primary explants for obtaining of _Aralia cordata calli were pieces of leaves of the intact plant.
Explants were sterilized with 2% benzalkonium chloride solution for 5 minutes. Induction of primary callusogenesis was provided
on Murasige-Skoog medium with addition of 0,5 mg/1 2,4-D and the equal quantity of kinetin. Nutrient media with different
constituents were discovered for choosing one for long-time cultivation of calli. Ethanol extracts from the intact plant and calli
cultures (1:10) were assayed with HPTLC PRO SYSTEM (CAMAG AG, Switzerland).

Results and Discussion. The results of our experiments showed that optimal growth characteristics calli culture showed on
Linsmaiet-Skoog medium with addition of 1 mg/12,4-D and 0,25 mg/1 of kinetin. Analysis of extracts from callus cultures by
HPTLC demonstrated at least 5 compounds (Rf = 0.15; 0.22; 0.38; 0.43; 0.64), which were characteristic for all initial objects, two
substances (Rf = 0, 57; 0.89), were characteristic for .Aralia leaves and calli cultures. All found compounds belong to the class of
triterpene glycosides. In addition, it was set, that chemical composition of calli remains constant over the time.

References:
[1] Yi Xu, et al. ] Ethnopharmacol., 10, 284, 114671 (2022).
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Introduction. Hibiscus sabdariffa L., belonging to the family of Malvaceae — contains the main substances are flavonoids,
polyphenols with many typical effects such as: antioxidant, anti-inflammatory, anti-cancer, protective liver, lower blood
pressure... [1].

There have been various studies on the quantification of polyphenol content from Hibiscus sabdariffa. To do that, the study
made a new point which is the quantification of protocatechuic acid (APC) from Hibiscus sabdariffa.

Aim of the Study. In this study, we have built a quantitative procedure for APC in Hibiscus extract by HPLC method and
verified that the quantitative procedure is reasonable

Materials and Methods. By HPLC method, fixed conditions: Chromatographic column (Phenomenex Gemini C18 — 250
mm x 4.6 mm; 5 um); Detector: PDA; Column temperature (30°C); Injection volume (10 ul); Quantitative wavelength (260 nm).
Investigate mobile phase solvent system, choose 2 systems: (1) A — Formic acid 0.1% and B — ACN; (2) A — trifluoroacetic acid
0.1% and B — ACN; Gradient if A: 85%-60% only B: 15%-40% for 35 minutes. Investigate flow rate: 1ml/min and 0.6ml/min
after select the mobile phase.

Quantified APC by the standard curve method. Dilute APC standard 50 pug/ml with MeOH to obtain a range of concentrations:
1,0-2.5-5.0-10.0-20.0 ug/ml.

Validation of the APC quantification method in the extract of Hibiscus according to the guidelines of ICH [2] on System
Suitability Testing, Specificity, Linearity, Repeatability, Accuracy, Limit of Detection (LOD) and Limit of Quantitation (LOQ)

Results and Discussion. Built a process to evaluate APC in Hibiscus extract by HPLC method with chromatographic
conditions including: column Phenomenex Gemini C18 (250 mm x 4.6 mm; 5 um), PDA detector, Column temperature (30°C);
Injection volume (10 pl); Quantitative wavelength (260 nm), flow rate 0, 6 ml/min, mobile phase (2): A — trifluoroacetic acid 0.1%
and B — ACN; Gradient if A: 85%-60% only B: 15%-40% for 35 minutes.

The method has been validated, the analytical system is suitable, the process is specific, there is a close linear correlation
between peak area and APC concentration in the range (1,02-20,4 ng/ml), R?= 0,9984; high accuracy (average 99, 80%) and high
repeatability (RSD < 2%); The LOD and LOQ were 0.03 pg/ml and 0.10 pg/ml, respectively.

This method has been applied to further studies on the preparation of dried extracts of Hibiscus sabdariffa.
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Pharmacotherapy. 102: 575-580.

[2] ICH guidelines (2005) Q2 (R1) validation of analytical procedures: text and methodology.

70



24" International Congress PHYTOPHARM 2023

DETERMINATION OF ALISOL-A IN ALISMA RHIZOMA EXTRACTS BY HPLC METHOD
Nguyen Hong Hai', Nguyen Cong Bang', Quach Thi Ha Van', Nguyen Thi Hai Yen®
"Department of Pharmaceutical Chemistry and Clinical Pharmacy, Institute of traning pharmacy
Vietnam military medical university
Ha Noi, 12108, Viet Nam
“University of medicine and pharmacy, Vietnam National University
Ha Noi, 11310, Viet Nam

Introduction. Alisma rhizoma is a precious medicine widely used in traditional medicine of Vietnam. Triterpenoids are
considered to be the major biologically active ingredients in Alisma rhizoma [1], including Alisol-A. Therefore, this study developed
a procedure for the quantification of Alisol-A (AA) in Alisma rhizoma.

Aim of the Study. In this study, we have built a quantitative procedure for AA in Alisma rhizoma extracts by HPLC method
and verified that the quantitative procedure is reasonable

Materials and Methods. By HPLC method, fixed conditions: Chromatographic column (Agilent C18 — 250 mm x 4.6 mm;
5 pm), detector: PDA, column temperature (30°C), injection volume (10 pl), flow rate: 0,75 ml/min, quantitative wavelength
(210 nm). Investigate mobile phase solvent system, choose 3 systems: (1) ACN : HCOOH 0,1% (75:25); (2) ACN : H,O (75:25);
(3) ACN: H,PO,0,1% (75:25)

Quantified AA by the standard curve method. Dilute AA standard 490 pug/ml with MeOH to obtain a range of concentrations:
49, 98, 147, 196, 245 pg/ml.

Validation of the AA quantification method in the extract of _A/sma rhizoma according to the guidelines of ICH [2] on System
Suitability Testing, Specificity, Linearity, Repeatability, Accuracy, Limit of Detection (LOD) and Limit of Quantitation (LOQ)

Results and Discussion. Built a process to evaluate AA in Alisma rhizoma extract by HPLC method with chromatographic
conditions including: column Agilent C18 (250 mm x 4.6 mm; 5 pum), PDA detector, column temperature (30°C), injection volume
(10 pl); Quantitative wavelength (210 nm), flow rate 0,75 ml/min, mobile phase (1) ACN : HCOOH 0,1% (75:25).

The method has been validated, the analytical system is suitable, the process is specific, there is a close linear correlation
between peak area and AA concentration R* = 0,9986; high accuracy (average 100.91%) and high repeatability (RSD < 2%);
The LOD and LOQ were 0,26 ug/ml and 0,86 pug/ml, respectively.

This method has been applied to further studies on the preparation of dried extracts of Alisma rhizoma.

References:
[1] Standards The Hong Kong chinese Materia Medica (2009) Polygoni Cupsidati Radix, 244-245.
[2] ICH guidelines (2005) Q2 (R1) validation of analytical procedures: text and methodology.
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Introduction. The biological and pharmacological effects of natural plants compounds are currently being actively studied.
One of these compounds are dihydrophenanthrene derivatives, for which cytotoxic, antiproliferative effect and therefore anti-
cancer, antimicrobial, antifungal activity has been revealed [1]. A number of dihydrophenanthrene derivatives were found in the
cells of the medicinal plant Empetrum nigrum. This plant is known in folk medicine for its action on cardiovascular, metabolic
pathologies, vitamin C deficiency and the study of the action of its metabolites will help determine their pharmacological value[3].

Platelets are nuclear-free blood cells that perform the important function of protecting the body from blood loss when the
walls of blood vessels are damaged. The presence of numerous receptors in the platelet membrane ensures high reactivity of
these signal acceptors when they exposed to physiological and non-physiological compounds [4].

Aim of the Study. The objective of this study was to analyse the use of blood platelet in vitro to determine the biological
activity of dihydrophenanthrene derivatives of plant Ewmpetrum nigrum.

Materials and Methods. Biological activity of dihydrophenanthrene derivatives isolated from the plant Empetrum nigrum is
being cultivated in the lembolovsky nursery of medicinal plants at St. Petersburg State University of Chemical and Pharmaceutical
Sciences was investigated. Studies were carried out by flow cytometry method using platelet rich plasma (PRP).

Results and discussion. Platelets are highly reactive cells able to initiate an extremely fast and sensitive response and model
system with their application for evaluation different compounds activity is used in laboratory practice. At the first stage, the
dose-dependent effect of 2,3,4-trimethoxy-5-hydroxy — 9,10-dihydrophenanthrene on the state of platelet was studied. Platelet
were incubated with 1 — 30 mkM dihydrophenantrene detivative for 20 min and tested. The fraction of platelet was tested
against agonist ADP-stimulated human platelet activation and aggregation and significant and dose-dependent inhibitory
action were found compared with free (control) platelet. Fraction-treated human platelet were tested under a Bechman coulter
CytoFLEX, which shown the clear dose-dependent inhibition of platelet aggregation with increased 2,3,4-trimethoxy-5-hydroxy
— 9,10-dihydrophenanthrene concentration, whereas the platelet treated with only the carrier and agonist (ADP) caused full
platelet aggregation.

Conclusions. Our study was demonstrated that dihydrophenanthrene derivatives have biological activity detected on a model
system using platelets as highly reactive cells. This investigation demonstrated that dihydrophenanthrene derivatives causes platelet
inhibiting mediated by complex processes including procoagulant platelet formation.
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Introduction. Hawthorn is a plant of the Rosaceae family. It is used for diseases of the cardiovascular system, with
weakening of the heart muscle after infectious diseases. It has the ability to dilate the vessels of the brain, helps with insomnia,
dizziness [1]. The raw materials of hawthorn contain a high concentration of bioflavonoids, which have antioxidant, antihypoxic,
hepatoprotective and many other pharmacological properties [2].

Aim of study. The aim of our study is to determine the qualitative composition of Crataegus pennsylvanica Ashe) shoots.

Materials and methods. The research material is shoots of C. pennsylvanica, collected in the spring of 2022, in the botanical
garden of Ufa. We also used standard samples of flavonoids: rutin, quercetin, hyperoside, luteolin, apigenin, genistein,
kaempferol, vitexin, naringenin, physetin, luteolin-7-O-glycoside. Qualitative analysis of flavonoids was carried out by thin—layer
chromatography on «Sorbfil UV254» plates (100 by 150, grain size 5-17 microns, «Imid», Krasnodar). After chromatography,
the plates were treated with an alcoholic solution of aluminum chloride. The appearance of fluorescence under UV light was
obsetrved on the UVS-254/365 irradiator («Imid», Krasnodar) at a wavelength of 365 nm. Standard samples were used to identify
flavonoids. We compared their mobility coefficients (Rf) with each other.

Results and discussion. The figure shows a schematic drawing of the resulting chromatogram. We compared the mobility
coefficients and fluorescence, according to which flavonoids were found in the shoots: quercetin, rutin, hyperoside, luteolin,
vitexin, luteolin-7-O-glycoside.

Ne Flavonoid R, standard sample | Rf in the test solution
1 quercetin 0,90 0,89
2 rutin 0,46 0,45
3 hyperoside 0,71 0,71
4 luteolin 0,93 0,92
5 apigenin 0,89 -
6 genistein 0,81 -
7 vitexin 0,90 0,88
8 kaempferol 0,45 -
9 naringenin 0,49 -
10 physetin 0,83 -
Figure. Schematic drawing 11 | luteolin-7-O-glycoside 0,75 0,76
of the resulting chromatogram

Conclusions. A qualitative analysis of flavonoids in the shoots of C. pennsylvanica was carried out. Flavonoids detected:
quercetin, rutin, hyperoside, luteolin, vitexin, luteolin-7-O-glycoside.
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USE OF PHYTOCOMPONENTS IN THE COMPOSITION
OF A COMBINED PREPARATION FOR HEPATOPROTECTIVE THERAPY
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For individual or combined hepatoprotective therapy, extracts of plants such as milk thistle, artichoke, mint and meadowsweet
are used. The results of quality control of the dry extract of milk thistle according to the Russian Pharmacopoeia are presented,
as the first stage for utilize the active phytosubstance silymarin in a complex hepatoprotective therapy.

Keywords: Hepatoprotection, Combined preparation, Phytosubstances, Milk thistle extract.

Nowadays, liver damage is widespread among the population. Increasing cases of liver diseases are associated with the continued
growth of toxic, medicinal, viral and autoimmune effects on this organ, the high prevalence of metabolic disorders against the
background of diabetes mellitus and obesity. Hepatoprotectors prevent the membrane destruction in the liver functional cells
(hepatocytes), and stimulate their regeneration.

Studies on utilization of drugs containing silymarin, vitamin E, ursodeoxycholic acid, silibinin, glycyrrhizic acid and essential
phospholipids in different combinations have shown that the simultaneous usage of hepatoprotective drugs and adjusted
combinations can achieve a better clinical effect, as well as expand the indication ranges for individual drug uses [1].

The study of natural medicine has shown that extracts of some plants contain phytocomponents with hepatoprotective
properties. Silymarin is one of these phytocomponent. It is extracted from dried seeds and fruits of milk thistle (§. marianum).
Milk thistle extract (silymarin) is a complex mixture of plant-derived compounds identified mainly as flavonolignans, flavonoids
(taxifolin, quercetin), and polyphenolic molecules [1].

Materials and methods. The object of this study was the extract of milk thistle fruits and seeds. In the study, the quality
control of the extract was carried out, in accordance with the requirements of the Russian Pharmacopoeia XIV Ed. [2].

Results and discussion. As quality control results, it was determined that 90,85 % of the dry extract has a particle size of 1-2
mm or more, the humidity content is not more than 4%, the bulk density is 1,6786 g/cm’, the content of the total flavolignans in
the extract in terms of silybin is 17, 7%.

Conclusion. The results of the study, represent, in terms of quality, that the dry extract meets the requirements of the
Russian Pharmacopoeia XIV Ed. The flavolignans content of the extract in terms of silybin is 17,7 %. Thus, milk thistle dry
extract is a promising phytocomponent in the development of new combined preparations for the hepatoprotective therapy.
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Pesrome

AAf MHANBHAYaABHOH WAM KOMOWHHPOBAHHON ICIATOIPOTEKTOPHON TEPAIIMH, TAKAE KAK SKCTPAKTH PACTOPOIILIIH,
GeccMepTHHKA, aPTUIIIOKA, MATHL U A20asHHUKN. [IpHBEACHBI PE3yABTATHI KOHTPOAA KAYECTBA CYXOTO IKCTPAKTA PACTOPOIIIIIH
coraacHo Poccuiickoii papmakorree Kak IIepBOTO 9Talla HCIIOAb3OBAHUA AKTHBHOM (PUTOCYOCTAHIINN CHAUMAPHUHA B KOMITACKCHOM
IeATOIIPOTEKTOPHOM TepaIinm.

KaroueBbie CAOBA: cenamonpomexys, KoMOunuposarsitl npenapan, Gumocybcmanyus, IKCnmparn pacnopontii.
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Abstract. One of the broadest drugs groups used as part of complex therapy at different stages of liver damage are
hepatoprotectors. In the present essay it was determined the dry extract Milk Thistle quality indicators. It was found that the
Milk Thistle dry extract is a promising phytocomponent in the development of new formulations of combined hepatoprotective
therapeutic drugs.

Keywords: Liver illnesses, hepatoprotectors, milk thistle, dry extract, quality indicators, technological characteristics.

Introduction. Today, liver damage is widespread among the population. They can either occur independently or accompanied
by systemic pathologies. The increasing of cases liver diseases is associated with the continuous toxic growing, medicinal, viral and
autoimmune effects on this organ, the high prevalence of metabolic disorders against the background of diabetes mellitus and
obesity. One of the broadest drugs groups used as part of complex therapy at different stages of liver damage are hepatoprotectors.
These are agents that prevent the destruction of the membranes of the functional cells of the organ (hepatocytes) and stimulate
their regeneration. In the clinical practice, several hepatoprotective agents are often used simultaneously in form of individual
drugs or combinations. Combined use can provide both an enhancement of a particular pharmacological effect and an expansion
of the spectrum of hepatotropic action [1].

Aim of the Study. According to the current available hepatoprotectors, it seems promising to develop a new combined
preparation containing total extracts from Milk Thistle in combination with Ursodeoxycholic acid.

Materials and Methods.The material of the study was Milk Thistle dry extract, manufactured by OOO LLC "Kazan Plant
extracts" (KKazan, Russia). The dry extract standardization was achieved carrying out the quality indicators required by the Estate
Russian Pharmacopoeia 14 ed. [2].

Results and discussion. Quality technological indicators such as: flowability, weight loss during drying (0,79 + 0,04 %),
compressibility (48,97 + 2,45 N), bulk density 1,6786 £ 0,35 g /cm3) were determined. The fractional composition essay, shown
that the 71,03 £ 3.55% of the dry extract have a particle with a size of 2-2,5 mm. As a result of the study, it was found that Milk
Thistle dry extract has poor flowability, which must be taken into account during the drug-tech developing. As part of the of the
quality specifications of the Mill Thistle dry extract, was carried out the flavolignans content determination, in terms of silybin,
the dry extract contents 17,69 £ 0,88%.

Conclusion. Thus, Milk Thistle dry extract is a promising phytocomponent in the development of new formulations of
combined hepatoprotective therapeutic drugs.
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Introduction. Triterpene saponins of Aralia elata var. mandshurica (Rupr. & Maxim.) ]. Wen (1994) (syn. A. mandshurica)
determines the influence on the metabolomic syndrome, cardiac system, and others [1]. The ethanol extract of plant has clinically
proven an adaptogenic effect [2]. However, ethanol hurts the body in terms of pharmacology. The perspective alternative of
these extractants and other toxic is the natural deep eutectic solvents (NADES). For the preferably, researchers Choi and co-
workers discovered this type of solvent in 2011. Primary metabolites (sugars, organic acids, amino acids, etc.) contained in plant
material are donors and acceptors of hydrogen bonds. When two or more components are fused, the melting point of the mixture
decreases and a liquid is formed. This liquid can potentially be used as an extraction medium [3].

Aim of the Study. To study the structure and content of triterpene saponins that can pass from the internal environment of
the cell to different parts of the root into NADES.

Materials and Methods. In our study we use extracts of core of the root and the root bark with water and NADES. The
extracts were analyzed by the reversed phase-ultra-high-performance chromatography-mass spectrometry (RP-UHPLC-MS).
Analysis based on eatlier known composition of plant and used principles of metabolomic profiling for the determination of
triterpene saponins. The relative content was counted with fold changes. Statistical processing was carried out using GraphPad
Prism 9.

Results and Discussion. The twenty triterpene saponins were found in six NADES extracts of the core of the root and
the root batk [4]. The quantity of twelve of them was higher in NADES in comparison to water. Figure 1 shows the structures
and relative contents in NADES of two triterpene saponins (calendulaglycoside C isomer 1 (a) and araloside A isomer 1 (b)) in
comparison in aqueous extracts.

Figure 1. Structures and relative contents (in comparison in aqueous extracts) of calendulaglycoside C isomer 1 (a)
and araloside A isomer 1 (b). *, ¥, #f* H¥#% _ statistically significant differences
(p<0.05, p<0.01, p<0.001, p<0001 respectively). ND1 — choline chloride—malic acid mixture (molar ratio 1:1).
ND2 — choline chloride and malic acid (1:2). ND3 — choline chloride and lactic acid (1:3). ND4 — choline chloride and lactic acid
(1:3 + 30% (v/») water). ND5 — sorbitol and malic acid (1:1 + 10% (»/#) water). ND6 — sotbitol and malic acid (1:2 + 20% (»/1) water)

As can be noticed these compounds were higher in ND1 (choline chloride and malic acid (1:1)) into 136, 51, 9, and 30 folds.
Results point to that solvent has a greater affinity for these structures than water. Interestingly that the patterns of contents are
similar which can be explained by resembling structures (only the presence of a pentose differs).
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Introduction. Aqueous extracts of yarrow have antispasmodic, choleretic, antioxidant and anti-inflammatory properties due
to the flavonoids contained in yarrow herb. Thus, there is a need to study the penetrating ability of flavonoids from aqueous
extracts for further realization of optimal therapeutic effect.

Aim of study. To study the penetration ability of flavonoids of yarrow herb on the model of gelatin gel based on the course
of the chemical reaction with aluminum chloride and on the model of gelatin gel with the addition of lead acetate basic.

Materials and methods. The object of the study was yarrow herb produced by Biotest Research and Production Complex
LLC, Republic of Belarus. To obtain an aqueous extract several methods of obtaining were used: in accordance with instructions
for medical use (MU); according to generally accepted methods according to State Pharmacopoeia of Republic of Belarus
(01/2013: RB0002 "#Infusions, decoctions and teas"); by the developed method, selected expetimentally in eatlier studies [1, 2,
3]. Preparation of decoctions was carried out in infundibles, and infusions at home on a water bath.

Results and discussion. The penetration rate of flavonoids from infusions and decoctions prepared in accordance with the
instructions for MU, according to generally accepted methods according to State Pharmacopoeia of Republic of Belarus, as well
as the developed technology at home in a water bath and in infundibles, after 36 hours using 2 % aqueous aluminum chloride
solution was 9.7 mm. The penetration rate of flavonoids after 36 hours in the model with the addition of basic lead acetate was
3.5 mm. The degree of penetration of flavonoids from the infusion prepared according to the instructions for MU in home
conditions in a water bath after 36 hours in the model with the addition of basic lead acetate was 3.7 mm.

Conclusions. Based on the above data, we can conclude that the gelatin gel model based on the reaction with aluminum
chloride is optimal for studying the penetration ability of flavonoids of yarrow herb.
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Introduction. Shengmai San (SMS), which is comprised of the medicinal herbs of Panax ginseng C.A. Meyer, Schisandra
chinensis Baill., and Ophiopogon japonicus Ker-Gawl, is a traditional Chinese medicine can use for treating heat stroke and heat
exhaustion, the serious clinical entities important in military, sports, occupational and civilian medicine.

Ginsenosides are known as the key active ingredient of ginseng, the main herbal medicines in SMS. Among them, ginsenoside
Rgl is one of the most abundant and usually regarded as the main ginsenosides. It has the many effect such as: Anti-depressant
effect, anti-inflammatory effect, neuroprotective effect, protection against sepsis-associated encephalopathy [1].

Aim of the Study. In this study, we develop and valide a analysis procedure to quantitative Ginsenosid Rgl in the SMS using
high performance liquid chromatography (HPLC).

Materials and Methods:

Materials:

Reference Solution: Dissolve an exact amount of Ginsengnosid Rgl (R) in methanol (R) and dilute to 10ml.

Test solution: Weigh accurately about 6,2g powder of SMS to a suitable flask, add 25ml methanol (R) and sonicate for 30 min,
after cooling, filter though a suitable filter to collect the liquid; Treat the residue as described above. Mix the collected liquids and
evaporate to suitable volume under reduced pressute at a temperature not exceeding 60°C; dilute to 25 ml if necessatry. Before
injection, pass through a filter of 0.45 pm pore size.

Methods:

Using HPLC with the following parameters:

Column: Pursuit C18, 250mm x 4,6mm x 5um

Mobile phase: mobile phase A: water; mobile phase B: acetonitrile R with gradien:

- 0 to 10 minute: 80%A and 20%B;

- 10 to 20 minute: from 80% to 70% A and from 20% to 30% B;

- 20 to 24 minute: 70% A and 30% B;

- 24 to 30 minute: from 70% to 80% A and from 30% to 20% B.

Flow: 0.8 ml/min

Injection Vol: 20 ul.

Detection: spectrophotometer at 203 nm.

Validate this procedure according to ICH guidelines [2].

Results and discussion:

All the parameters: System suitable testing (with RSD of pic area and retention time <2%); Linearity (standard curve equation:
y = 8110,6x + 18785 with R = 0,9998); Specificity, Repeatability (RSD=0.87%), Accuracy (recovery: 95%-104%) were met ICH
guideline for method validation.

Conclusions/ The quantitative analysis method of Ginsenosid Rgl in the Shengmai San using HPLC has been developed
and validated.

References:
[1] Jieun Jung, et al. Food Sci Biotechnol 26(5), 1155-1168 (2017).
[2] Committee for Medicinal Products for Human Use, ICH guideline Q2(R2) on validation of analytical procedures, (2022).
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Introduction. Currently, there is an increasing interest in herbal medicines. Medicines based on Sa/via officinalis 1.. (Lanziaceae)
have anti-inflammatory, antitumor, hypoglycemic, neuroprotective, antimutagenic, antioxidant, antibacterial, lipid-lowering effect.
Plant contains essential oils, tannins, flavonoids, hydroxycoric acids, phenolic compounds [1].

Aim of study. The aim of the study is to obtain a viable callus culture of Salvia officinalis 1..

Materials and methods. Phytobiotechnologies methods are used for work. Leaves of an intact plant sage medicinal, of the
Lamiaceae tamily (Salvia officinalis, Lamiaceae) were used as explants. The explants were pre-sterilized with 6 % sodium hypochlorite
solution for 20 minutes and 70 % ethanol for 1 minute. It was cultivated on a nutrient medium according to the Murasig — Skoog
recipe. The medium contained phytohormones: 2,4-dichlorophenoxyacetic acid (6 mg / ml) and kinetin (1 mg / ml) and half
concentration of micro and macro salts. Callus was cultivated in the dark, temperature 27-28°C, humidity 60 — 70%.

Results and discussion. Formation of the primary callus on the leaf surface was observed after two weeks of cultivation.
After the second passage, the strains transplanted to MS with a complete content of micro and macro salts and phytohormones:
1-naphthylacetic acid (1 mg/ml) and kinetin (1 mg/ml). The colot of the cells changed from dark grey to light grey. A study of
growth activity was performed at the seventh passage. The detected cells during microscopy can be divided into two types: the first
type is cells of the meristematic type, the second type is cells of the parenchymal type. Microscopy showed that more than 95 %
of all visualized cells are alive. Strain growth is characterized by a standard "S" — shaped curve (Sachs curve). Qualitative analysis
carried out for dry biomass. Qualitative reactions showed the presence of tannins, flavonoids and phenolic glycosides.

Conclusions. Callus culture of plant cells Salvia officinalis 1.. (Lamiaceae) was obtained. Growth characteristics of the strain
were studied. Qualitative analysis for the main functional groups was carried out. Further studies are aimed at determining the
qualitative and quantitative composition of biologically active substances.

Funding. The results of the wotk were obtained using the equipment of the Central Collective Use Center "Analytical Center
of the Federal State Budgetary Educational Institution of Higher Education SPCPU of the Ministry of Health of Russia" under
agreement No. 075-15-2021-685 dated July 26, 2021 with financial support from the Ministry of Education and Science of Russia.
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[1] Ghorbani A., Esmaeilizadeh M. Pharmacological properties of Salvia officinalis and its components — J. Tradit. Complement.
Med. 2017, Jan 13, 7(4), 433-440. doi: 10.1016/j.jtcme.2016.12.014.
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Introduction. Today there is an increased interest in the search and study of plants as a source of antitumor substances.
Haplophyllum daunricum has been widely used in Mongolian folk and Tibetan traditional medicine for tumor treatments [1]. Lignans
and coumarins are the main active compounds. The chemical composition of H. dauricum of Russian flora has not been studied
before. In previous studies we analyzed the composition of essential oils and fatty acids; also, we isolated and established the
structures of arylnaphthalene lignans which showed cytotoxic activity against tumor cells [2-3].

Aim of study. The aim of this study was to determine the total content of tannins and coumarins in H. dauricum.

Materials and methods. Herb and roots of H. dauricum were collected in the flowering and fruiting phase in 2020-2021 in
three districts of the Republic of Buryatia and in the Trans-Baikal Territory. The total content of tannins was determined by redox
titration (permanganatometry) (in terms of tannin) and by UV spectroscopy (in terms of gallic acid). The content of the total
coumarins was determined by the spectrophotometric method (in terms of scopoletin) using a calibration curve, after extraction
of the raw material by ultrasound-assisted extraction with 80% methanol. A total of 4 samples of herb and roots of H. danricum
were studied. The study was conducted in five repetitions, and the measurement error did not exceed 5%.

Results of discussion. This study was the first to investigate the total content of coumarins and tannins in the herb and
roots of H. dauricum growing in Trans-baikal Territory. The total content of tannins in the roots was 2.69-3.13%, while in the herb
it was 6.31-11.20%. The lowest content of tannins was found in the roots collected in the Aginsky district of the Trans-Baikal
Territory (0.87%). In contrast, the samples from Selenginsky district of the Republic of Buryatia had the highest content (1.35%).
In herbs collected within the territories of the Khorinsky and Dzhida districts the contents were a bit higher — from 1.01 to 3.31%,
respectively. The content of coumarins in the roots varied from 1.84 to 2.77% (Dzhidinsky and Selenginsky districts), and in the
herb — from 4.32 to 7.09% (Selenginsky and Khorinsky districts).

Conclusion. Thus, H. dauricum is a rich source of polyphenolic compounds. It was found that roots contain a high concentration
of coumarins that reaches 2.77%, and herb — up to 7%. In addition, plants from Trans-Baikal accumulate higher concentration
of substances than that from Mongolia.

Funding. This study was funded by the framework of the State Assignment of BINM SB RAS (Project No. FWSU-2021-
0010) on the ISEC topic “Baikal” using the resources of CCU, BINM SB RAS.
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Introduction. The study of the accumulation of substances of a phenolic nature in medicinal plant materials is an important
issue in the study of the metabolomic composition. [1,2]

Aim of study. Identify and quantify 8 aglycone and glycosides of flavonoids in 4 species of the genus Rumex in 3 different
vegetations. To reveal the pattern of accumulation of phenolic compounds depending on the phase of vegetation for different
types of Rumex.

Materials and methods. The content of biologically active substances was determined by high performance liquid
chromatography with ultraviolet detection. Detection was carried out at a flavonoid-selective wavelength of 365 nm, a mixture
was used as the mobile phase and gradient elution with a 0.1% solution of formic acid in water (by volume) (eluent A); 0.1%
solution of formic acid in acetonitrile (by volume) (eluent B), Grace HPLC-COLUMN 250x4.6mm platinum C18-EPS 5mm
chromatographic column (Grace, USA).

Results and discussion. As a result of studies in the underground organs, the following content of the sum of some
flavonoids was established: quercetin-3-O-rutinoside (rutin), 3-O-rutinoside of isorhamnetin (narcissin), luteolin, isorhamnetin,
7-O-beta-D-glucoside apigenin (kosmosiin), 3-O-glucoside of kaempferol (astragalin), kaempferol, 7-O-glucoside of luteolin
(cynaroside) The substances were analyzed by HPLC-UYV, the total content was: in the phase of spring regrowth (SR) in
R.confertus — 0.431 £ 0.026% , R.aquaticns — 0.433 + 0.035%, R.crispus — 0.121 £ 0.011%, R.obtusifolins — 0.194 + 0.013%; in the
flowering (F) phase in R.confertus — 0.341 £ 0.014%, R.aguaticus — 1.008 £ 0.41%, R.crispus — 0.353 £ 0.036%, R.obtusifolins —
0.443 £ 0.023%; in the phase of overhead part dieback (OPD) in R.confertus — 0.066 £ 0.005%, R.aguaticus — 0.211 £ 0.017%,
R.crispus — 0.035 £ 0.002%, R.obtusifolius — 0.051 £ 0.007%.

The content of 3-O-glucoside kaempferol (astragalin) is the highest in R.¢rigpas in the SR phase — 0.026%, in the R.confertus was
not found in any growing season, kaempferol is the highest in R.aguaticus in the F phase, in the R.confertus and in R.crispus was not
found in season OPD, quercetin-3-O-rutinoside (rutin) is the highest in R.aguaticus in SR phase, in R.confertus and in R. obtusifolins
was not found in any growing season, luteolin is the highest in R. aguaticus in the F phase and the lowest in R. obsusifolins in OPD
phase, 3-O-rutinoside of isorhamnetin (narcissin) is the highest in R. aguaticus in the F phase and the lowest in R. confertus in SR
phase, isorhamnetin is the highest in R. aguaticus in the SR phase and the lowest in R.¢erispus in OPD phase. 7-O-beta-D-glucoside
apigenin (kosmosiin) and 7-O-glucoside of luteolin (cynaroside) were not founded in all objects.

Conclusions. In the underground organs of four representatives of the genus Rumex, the content of flavonoid aglycones
and glycosides for 3 species is higher in F phase and decreases during OPD and SR phase. The exception is R.confertus, the content
of aglycone and glycosides flavonoids in this species is higher in the SR phase. The highest content is observed in R.aguaticus in
the flowering phase — 1.008 £ 0.041%. R.crispus has the least — 0.035 + 0.002%.
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The work is devoted to the introduction of sweet basil in the region of Caucasian Mineral Waters and the subsequent
determination of essential oil in its herb.

Keywords: sweet basil, introduction, essential oil.

Introduction. Sweet basil (Ocimum basilicum L.), the family Lamiaceae, is an annual herbaceous essential oil plant, the
culture of which originates from North Africa since ancient times [1]. For the cultivation of basil in temperate countries there
are essential the duration of the warm season and the sum of effective summer temperatures [2, 3]. The region of the Caucasian
Mineral Waters meets the climatic requirements for growing this plant.

Aim of study. To conduct introduction studies of the possibility of growing sweet basil and its ability to accumulate essential
oil in open ground conditions of the Caucasian Mineral Waters.

Materials and methods. The seeds of sweet basil of two varietal samples: purple and green, agticultural firm "Gavrish",
Russia. To determine the essential oil content the method of hydro distillation was used (State Pharmacopoeia Russian Federation
14" edition, Vol. 2, 2018).

Results and discussion. Sowing was carried out in open, well-lit experimental plots of 1X1 m (1 sq. m), laid in the vicinity
of Pyatigorsk, Stavropol Krai, in April 2022, when the average minimum temperatures exceeded 5 °C, and the average maximum
12 °C. The phenological phases of basil are given in the Table.

Table — Phenological phases of sweet basil introduced in the Caucasian Mineral Waters

Phenological phase | Emergence of seedlings Growth of shoots Byronu3anus Mass flowering Fruiting

Dates May 10-15 June 10-30 July 6-15 July 20-30 August 16 to early September

It should be noted that the phenological phases of both varietal samples completely coincided, which indicates their biological
identity. The collection of raw materials — the herb of sweet basil — for the quantitative determination of essential oil was carried
out in the last decade of July, in the phase of mass flowering, when more than 80% of the flowers on all specimens were fully
bloomed. The essential oil content in the purple varietal sample was 0.82% 0.04%, in the green varietal sample was 0.84% 0.05%.

Conclusions. In the conditions of the Caucasian Mineral Waters, the sweet basil has a late vegetation, which should be taken
into account when growing, The content of essential oil of both varietal forms is comparable with the content of this indicator
for many essential oil types of medicinal plant raw materials.
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Human life largely depends on the medicines provided by wild plants, but their diversity is depleting rapidly. Recent studies
estimated that about 15,000 medicinal plant species are threatened with extinction from overharvesting and habitat destruction.
Sustainable production of novel food and plant-derived bioactive components through biotechnological approaches such as
cell farming could eliminate or significantly reduce the industries’ dependence on wild plant resources. To be economically
effective, these technologies require a large genetic base of the cell culture strains with high productivity of the desired bioactive
compounds.

The All-Russian Collection of Plant Cell Cultures hosted by the K.A. Timiryazev Institute of Plant Physiology of the
Russian Academy of Sciences is the oldest and most diverse Russian collection of plant cell cultures. The first cell cultures
of Panax ginseng, Raunwolfia serpentina, Catharanthus roseus, Dioscorea deltoidea, and other medicinal plants were developed by Prof.
Butenko and her team in the 1950s—60s; some of those cultures are still maintained in the active collection. Currently, the
collection holds 43 cell culture strains of 24 plant species as the core collection; 74 strains of 32 plant species are maintained
for experimental purposes. Historically, the collection has been focused on cell cultures accumulating isoprenoid compounds
(furostanol glycosides, ginsenosides, taxoids, etc.). The most promising, from the pharmaceutical viewpoint, are cell strains of
Dioscorea deltoidea with total content of 25(8)-protodioscin, protodioscin, and deltoside up to 4.6-5.7% of the dry cell weight
(DW), Panax ginseng, and P. japonicus cell strains (ginsenoside and their derivatives up to 3.46% DW), Tribulus terrestris (total
content of furostanol glycosides 0.1% DW), Polyscias filicifolia and P. fruticosa (total content of polysciosides and their derivatives
0.5-3% DW). The experimental collection contains cell strains at different stages of growth optimization and biochemical
evaluation, e.g. cell cultures of medicinal plants Swutherlandia frutescens, Ajuga turkestanica, Albagi persarum, Maakia amurensis,
Cladochaeta candidissima, and Panax vietnamensis. Stably growing cell strains with high content of the desired metabolites are
further subjected to cultivation in a cascade of bioreactors (20-L — 75-L — 630-L). Large-scale (630-L) bioreactor production
has been developed and routinely applied for suspension cell cultures of Dioscorea deltoidea, Polyscias filicifolia, Panax japonicus, and
Taxus wallichiana. Smaller bioreactors (up to 75-L) were successfully tested for Tribulus terrestris, Taxus baccata, Polyscias fruticosa,
Panax vietnamesis, Stephania glabra and some other strains.

Evaluation of biological activities of bioreactor-produced cell biomass is the nextstep towards its certification. Phytopreparations
based on cell cultures of Dioscorea deltoidea, Panax: japonicus, and Tribulus terrestris were shown to exhibit a range of positive effects in
rats with induced type 2 diabetes mellitus and obesity. These included reduced daily diuresis, blood-glucose and total cholesterol
levels, reduced weight gain and normalization of body fluids balance. The safety of D. deltvidea cell biomass was confirmed by
toxicological assay and elemental composition analysis. Several commercial products containing bioreactor-produced cell biomass
are currently available in the matket. Food additive Vitagmal © is based on dried biomass of Polyscias filicifolia cell culture which had
passed the clinical trial with proven adaptogenic and anti-teratogenic effects. Cell culture of Panax ginseng, strain G1, is currently
used for producing a seties of cosmetics and food additives (https://cosmevita.ru/collections/).

In conclusion, the All-Russian Collection of Plant Cell Cultures holds a valuable genepool of strains for biotechnological
application that are a promising source of plant bioactive compounds for pharmacology, cosmetic and health products.

Funding/ The work was financially supported by the Russian Science Foundation project no. 19-14-00387.
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Introduction. Staghorn sumac (Rhus typhina L.), the family Anacardiaceae is one of the few representatives of the sumac
genus that can be introduced in temperate regions due to good winter hardiness [1, 2]. Every year one tree produces a large
biomass of fruits [3]. However the fruits of staghorn sumac have not been studied phytochemically in our country.

Aim of study. Study of anthocyanins of the fruits of staghorn sumac introduced in the Stavropol Krai.

Materials and methods. Dry fruits of staghorn sumac harvested in September 2022 during the ripening phase of the fruits
of plants introduced in the botanical garden of the Pyatigorsk Medical and Pharmaceutical Institute (PMPI) and in the vicinity
of Pyatigorsk, Zheleznovodsk, Georgievsk — in total 5 samples of raw materials. The determination of anthocyanins was carried
out according to the method of the State Pharmacopoeia of the Russian Federation 14* edition, proposed for the fruits of dry
black chokeberry [4].

Results and discussion. Anthocyanins were found in the fruits of staghorn sumac by thin-layer chromatography, among
which the dominant component is cyanidin-3-O-glycoside. The quantitative content of anthocyanins in five samples of the fruits
of staghorn sumac in terms of absolutely dry raw materials is given in the table.

Table — Quantitative content of anthocyanins of the fruits of staghorn sumac

Sampl Botanical garden Pyatigorsk, Pyatigorsk, Zheleznovodsk, Georgievsk,
ample of the PMPI city center a suburb city park infield
Content of anthocyanins 4.14 £ 0.04 4.16 £ 0.05 422+ 0.05 4.20 £ 0.04 4.19 £ 0.05

It can be seen from the table data that the content of anthocyanins in the fruits of staghorn sumac, introduced in various parts
of the Stavropol Krai, does not differ in variability and averages 4.18 £ 0.05%.

Conclusions. Staghorn sumac is a deciduous tree, hardy, widely cultivated in the Stavropol Krai. The presence of anthocyanins
in the fruits of staghorn sumac, as well as their quantitative content, allows us to characterize this raw material as a promising
source of biologically active compounds.
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Effects of a Sage-leaved rock-rose Cistus salvitfolins L. (CS) aqueous extract were assessed using the Spontaneous alternation in
the T-maze and tests in adult male C57Bl/6 mice with a diet/chemical-induced model of NASH. CS extract increased the short-
term spatial memory but did not affect short-term recognition memory of the animals, indicative of its potential procognitive
action in metabolic disease.

Keywords: Cistus salviifolins, spatial memory, cognitive deficits, non-alcobolic steatobepatitis

Introduction. Non-alcoholic steatohepatitis (NASH) is a highly incident and prevalent chronic liver disease with multiple
extrahepatic, including neuropsychiatric, complications and comorbidities. Sage-leaved rock-rose Cistus salviifolins 1.. (CS) is a
flavonoid and polyphenol-rich plant with a wide spectrum of biological activities, including possible procognitive effects.

Aim of the study. The present study was aimed at exploring the potential procognitive effects of a CS aqueous extract in
memory dysfunction associated with murine alimentary/toxic NASH.

Materials and methods. NASH was induced in 60 young adult male C57Bl/6 mice randomized by 30 into the following
groups: (1) Control: NASH + no treatment; (2) CS: NASH + 253 mg-kg-1 b.w. CS aqueous extract (equivalent to human daily
therapeutic dose). NASH was induced over 3 months [1], and the drugs were administered orally q.d. during the entire experimental
period. Short-term memory was assessed using the Spontaneous alternation in the T-maze (SATM) and Novel object recognition
(NOR) tests according to conventional protocols.

Results and discussion. In the SATM test, the CS extract increased the spontaneous alternation rate by 126% compared to
Control (p < 0.05), which indicates a marked improvement in short-term spatial memory. In the NOR test, the extract had no
effect on object exploration and short-term recognition memory (Figure). Allocentric spatial memory is supposed to require more
hippocampal tissue [2]; therefore, the selectivity of CS’s effect might be explained by the distinct nature of the two neural systems
respectively involved in object and spatial recognition.
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Figure. Animal short-term memory as assessed by the Spontaneous alternation (A) and Novel object recognition (B) tests. * p < 0.05

Conclusions. A CS aqueous extract improved short-term spatial memory in experimental NASH, which indicates potential
procognitive activity of CS in metabolic disease.
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Introduction. Paeonia anomala 1. is a valuable medicinal plant listed in the Red Book of Kazakhstan. Renewal of the species in
natural conditions and reproduction in introduction culture is difficult due to the slow germination of seeds. Seeds of P. anomala
have an underdeveloped embryo, which is characterized by a very low content of physiologically active substances and weak
enzyme activity [1]. Cultivation of isolated tissues and 7z vifro organs is optimal for hard to renew species, as well as to preserve
their gene pool. One of the first stages of 7 witro cultivation is to obtain sterile and viable explants, so the development of
sterilization and embryoculture methods ensures the further success of microclonal multiplication technology.

Aim of study. Elaboration of optimal method of seed sterilization of P. anomala 1.. when introduced into culture z» vitro for
preservation and reproduction of this species biodiversity.

Materials and methods. Seeds of wild-growing plants of P. anomala 1.. were used as an object of research. Seeds after
preliminary sterilization with different types of antiseptics were placed on nutrient media [2]. Concentrations and exposure
time for each sterilizing agent were chosen empirically. After sterilization, seeds were placed on nutrient medium %2 MS with the
addition of 5 mg/L GA3 and 0.1 mg/L IUC, and cultured at 25°C, a time of warm stratification. After 21 days, sterile and swollen
seeds of P. anomala 1.. were used for in vitro culture. Germs 1-2 mm were isolated from the seeds and placed on nutrient medium
Y2 MS supplemented with 0.5 mg/L BAP and 0.5 mg/L GA3.

Results and discussion. Seven multistage schemes of seed sterilization, consisting of pre-sterilization, soaking,
sterilization itself, were worked out. The optimal protocol was that of washing in flowing water, incubation in nystatin
solution (5000 units/ml) followed by treatment in 0.1% mertiolate solution, exposure time 20 minutes. After 10-14 days,
30-50% of the embryos showed yellow-white seedling proliferation, and anthocyanin pigmentation appeared on some
explants, indicating successful germ development. To increase proliferation and remove the deep epicotyl dormancy
characteristic of Paeonia germs, we first suggested using 2-fold increased concentrations of CaCl, by analogy with the
Paconia lactiflora [3]. This helped to increase the number of viable normally developed embryos to 75%...85%, and in general,
increased the efficiency of embryoculture method.

Conclusions. The results showed that the selected scheme of seed sterilization and cultivation conditions of isolated embryos
of P. anomala 1.. allowed to obtain a sufficiently high percentage of viable explants for subsequent microcloning under 7 vitro
conditions.

Funding. The work was carried out under the program-targeted funding BR18574125.
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Abstract. Abroad, a risk-based strategy is used to assess the safety of using native products. In the study was analyzed and
compared the risk to human health with long-term use of neem leaves and its native powder in terms of heavy metal content.
Keywords: neens, leaves, safety, risk of use, heavy metals.

Introduction. Azadirachta indica A. Juss/Neem tree/Margosa Tree leaves (Fam. Meliaceae) have a wide range of pharmacological
effects: anti-inflammatory, antibacterial, antifungal, immunomodulatory, antioxidant. It is widely used in Chinese and Ayurvedic
medicine for various diseases treatment.

Aim of study. To assess the mineral composition and possible elements intake into the human body using the risk-based
strategy when taking Neem raw materials.

Materials and methods. The study objects were whole leaves of Margosa Tree (Hasan, India) and fine neem powder sold
on the Russian pharmaceutical market. The elemental composition study included 2 stages: sample preparation and instrumental
analysis. Sample preparation was conducted by "wet" mineralization in the microwave decomposition system Speedwave two
(Berghof, Germany), after that the 22 elements content was studied (A, As, Ba, Bi, Ca, Cd, Co, Cr, Cs, Cn, Fe, K, Li, Mg, Mn, Na,
Ni, Pb, Rb, Se, S, Zn) on the atomic emission spectrometer Optima 8000 ICP-OES (PerkinElmer, USA).

Results and discussion. 13 elements (A} Ba, Ca, Cu, Fe, K, Mg, Mn, Na, Rb, Sru Zn) were determined in Neem leaves
(Hasan, India) in the range of 0.84-20050 pg/g, and in powder — 3.33-13080 pg/g Toxic elements Ph, Cd and As, as well as Bj,
Ni, Cs, Se were not found in the samples. It has been established the Ca, Cu, Fe, K, Mg, Mn, Na, Zn admission in a 5-10 g daily dose
provided the necessary these elements daily intake by 0.05-20.05% with the use of leaves, by 1.02-13.08% — with native powder.
The risk assessment for combined exposure to heavy metals was based on the total hazard index calculation [1], which did not
exceed 1 (0.3 and 0.2, respectively).

Table 1 — Metals hazard quotients for neem leaves and powder.

Neem (Hasan, India) Native neem powder
Element The study result, pg/g The hazard quotients The study result, pg/g The hazard quotients
Al 174,6 0,03 133,7 0,02
Ba 67,8 0,16 23,4 0,06
Cu 156,7 0,09 104,8 0,06
Fe 22,67 0,03 11,79 0,02
Mn 0,84 0,007 3,33 0,03
Zn 10,32 0,006 15,37 0,008

Conclusions. There is no risk of adverse effects on human health with long-term use of neem (<1), and the intake of leaves
satisfies the daily need for Ca, Fe, Mg, Mn, Na 1-7% more than native powder, which in turn, to a greater extent (2-4 times) meets
the needs for Cx, K, Zn.
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Introduction. Palm sap, which is collected from cut surface of immature inflorescence of palms is allowed natural fermentation
by wild microflora consist of bacteria and yeasts, the resulting fresh beverage is called toddy or palm wine. The consumption of
toddy is date back to very ancient ages and it is considered as a healthy natural beverage with mild levels of alcohol. In Sti Lanka,
coconut and palmyra are popular toddy types which are traditionally prepared fresh and consume within the same day due to short
shelf life. However, with market oriented commercial approaches, coconut and palmyra toddy ate also currently manufactured as
industrial products and there is raising need for setting up of standards for coconut and palmyra toddy to ensure the quality and
authenticity.

Aim of the study. This study was focused to characterize the chemical properties including volatiles, alcohol residual sugars
and polyphenolic contents of coconut and palmyra toddy.

Materials and Methods. Toddy samples (>15 from each type) were collected from coconut toddy taping site in southern area
and palmyra tapping sites in Northern area of Sri Lanka. All samples were centrifuged at 6000 rpm and filtered with 0.45-micron
syringe filters prior to use analysis. HPLC was carried out in Agilant 1260 infinity II with Metacarb 67C column coupled with RI
detector. To quantify ethanol, methanol and residual sugars. Soluble solid content and pH were measured, and total phenolic
content was determined using folin-ciocalute method. Volatile profile of n-hexane fraction of toddy samples was analysed using
GC- MS (Thermo Scientific Trace 1300) system with fured silica capillary column (Agilant DB-wax) and compound identification
with NIST11and FENSCS3 libraries.

All mass spectra compound data were imported to Rstudio and compounds with RSI (>790) were selected for analysis and
summarization. All other data were subjected to two tail t test and presented as mean with standard error.

Results and Discussion. Soluble solid content and pH were found 4.520.2& 4.1£0.3 and 3.4£0.2 & 3.3%0.1 respectively
for coconut and palmyra. Quantitative results showed that coconut and palmyra toddy contain ethanol (0.56+0.04 mg/ml,
0.35+0.03 mg/ml), sucrose (104.79£12.22 mg/ml, 123.14+28.28 mg/ml), fructose (5.4210.83 mg/ml, 6.06£0.91 mg/ml) and
TPC (59.71+8.74 pg GAE/ml, 69.39% 19.94 8.74 ug GAE/ml) respectively, glucose content was found to be below the limit of
quantification and methanol was not detected. None of the parameters except ethanol content showed significantly difference
between coconut and palmyra (P=0.05).

Analysis of volatile compounds showed overall 50 compounds from all samples but only 16 compounds were detected in
more than 3 samples. No significant clustering of these 50 compounds between toddy type was found.

Results of this study demonstrate that basic chemical properties including volatile profile of coconut and palmyra toddy do
not significantly different and may not be possible to use to distinguish two types.
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Introduction. Periodic adding in high amount manure into agriculturally used atreas resulted in increase in microelements
concentration [1]. The overconcentration of microelements caused a negative effect on quality and quantity of crop yield. Plants
with high phytoremediation potential, such as Sizapis alba 1.. (yellow mustard) and Brassica juncea 1. (oriental mustard) are used for
decontamination soils from heavy metals excess. Also, both species widely used in food production [2].

Aim of the study. In present study the fatty acid profile and quality of seeds of §. alba and B. juncea, growing on substrate
with zinc (Zn) excess were investigated.

Materials and Methods. The experiment was performed in greenhouse under natural conditions. Two-day-old seedlings
(12 seedlings per a pot) of yellow and oriental mustard were grown on sand. Appropriate amounts of sulphate salt of Zn were
added once to the sand to maintain the required levels of Zn: 5 (control), 50, 100, and 150 mg/kg of substrate. Pots were irrigated
by Hoagland—Arnon nutrient solution excluding the addition of Zn. The experimental design was completely randomized with
three replications. An inductively coupled plasma-mass spectrometry (ICP-MS) (Agilent 7900, Santa Clara, CA, USA) analysis was
performed to determine the trace nutrients concentration in seeds. The fatty acid (FA) profile of the TL was analyzed through
gas-liquid chromatography (GC) with mass-selective detector (MS).

Results and discussion. Along with increase in concentration of Zn in substrate its concentration was increase in seeds both
S. alba and B. juncea seedlings. At the height Zn concentration (150 mg/kg) in substrate, the Zn concentration in seeds both species
was about 4-fold increase in comparison to control. Except for Zn concentration in seeds both species and copper concentration
in seeds of otiental mustard from plants growing at 100 and 150 mg/kg of Zn, all seeds are compliant with standards of SanPiN.
The Zn and Cu are essential elements for human metabolism that’s why these seeds can be used in food production for alleviate
the deficiency of these nutrients in dietary. Both studied species, growing on contaminated substrate, contain higher amount
of FAs. The increase of Zn concentration accompanied with the lifted FA content in seed of yellow mustard in comparison
to the control. The highest total FAs content was due to increase in saturated FA (SFA). Despite the elevated SFA content, the
ratio of unsaturated FA (USFA) to SFA was higher. The content of FAs in seeds of oriental mustard slightly decreased under
all concentration of Zn in comparison to control. But in this case the proportion of USFA to SFA was also higher. The higher
content of USFA is valuable for food production and human health.

Conclusion. The seeds of oriental and yellow mustard plants, growing on substrate with Zn excess can be used for food
production for alleviate the deficiency of Zn and Cu in dietary and as source of USFA.

Funding: The study was carried out under financial support of RSF (project Ne 22-24-00668)
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Introduction. Bidens tripartita herb is a pharmacopoeial medicinal plant raw material. It is widely used in clinical practice to
treat and prevent many common deseases. Despite the high degree of scientific knowledge of this medicinal raw material, the
improvement of approaches to standardization remains an urgent issue [1, 2].

Aim of the Study. In this study, our goal was to study the composition and content of phenolic biologically active compounds
(BAC) of the Bidens tripartita herb, growing on the territory of the Russian Federation.

Materials and Methods. For the analysis of phenolic compounds in industrial samples of Bidens tripartita herb, the UPLC
method with photodiode array and MS/MS detection was used. Extraction was carried out with 70% aqueous methanol in an
ultrasonic bath. To assess the content of flavonoids (SP, “total flavonoids contents in terms of rutin”), the methods described in
the PM SP RF X1V edition for the Bidens tripartita herb were used.

Results and discussion. The presence of the phenolic compounds characteristic for Bidens tripartita herb was confirmed. We
have identified 13 compounds, including hydroxycinnamic acids (isocaphtharic, caftaric, 3,5-O-dicaffeoylquinic, chlorogenic acids)
and flavonoids (luteoline, luteoline-7-O-glucoside, sulfuretin 6-methylglucoside, sulfuretin 6-glucoside, okanine-4'-acetylglucoside,
okanine-4'-glucoside, hypolaetin-8-glucoside, 2',3',3-trihydroxy-4-methoxy-4'-acetylglucoside ~chalcone, quercetagetin-3-O-
glucoside). The total flavonoids content was 0.7-1.2% (gravimetry). Rutin (absorption maximum at 415 nm) was confirmed as a
standard (according to experimental UV spectra) for all samples.

Conclusions. The results obtained during the experiment are consistent with the literature data. When standardizing a
medicinal herbal preparation based on the herb, it is recommended to use the following compounds as markers: sulfuretin and
okaniin glycosides and the profile of hydroxycinnamic acids, as a specific group of BAC.
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It is well known that plants are an inexhaustible source of biologically active compounds with various types of functional
action. Many of these compounds, mainly from among the secondary metabolites, their use in herbal medicine in the format of
the so-called "traditional medicine". Many of these plant species are widely known and used as antipyretic, anti-inflammatory,
antiseptic and antimicrobial agents. The latter group has recently acquired particular relevance due to the spread of pathogens
of dangerous human infectious diseases of a bacterial and viral nature, as well as a decrease in therapeutic efficacy against the
background of an increase in microbial resistance to antibiotics. Peptides from plants are an extremely attractive group of
compounds for research, since in a number of cases they have almost the entire spectrum of biological properties as secondary
metabolites, while, as a rule, to achieve the desired effect, lower effective concentrations are required, leading to a more prolonged
action.

Nigella, or black cumin (N. sativa) is a unique plant widely used as a component of traditional medicine in the countries of
the Middle East, Central and South-Eastern Asia. The spectrum of secondary metabolites of the seeds of this plant has been
studied very well, however, the available knowledge on the structural and functional diversity of biologically active proteins and
peptides is extremely limited to date. In a series of scientific studies to identify the spectrum of such molecules, compounds with
pronounced antibacterial and antifungal properties [1-3], antiproliferative [2, 3] and anti-inflammatory activity, as well as efficacy
against DNA and RNA viruses were identified. Thus, the obtained results provide a basis for further research of target individual
seed polypeptides from N. sativa as pharmacological agents.

This study was supported by the Russian Science Foundation (project No. 23-44-10021).
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Introduction. At the Department of Engineering disciplines and good practices of the School of Pharmacy of the Kazakh
National Medical University named after S.D. Asfendiyarov, full-scale studies of the potential plant material of Artemisia serotina
Bunge are being carried out [1, 2]. An optimal technology for obtaining an oil extract from the studied raw materials has been
developed. The legislative framework of the Republic of Kazakhstan contains a number of regulatory documents regulating the
quality of plant extracts (pharmaceutical substances).

The aim is to study and establish the quality parameters of the oil extract from Artemisia serotina Bunge.

Materials and methods. The object of the study is an oil extract from Artemisia serotina Bunge obtained at the pharmaceutical
company FitOleum LLP base (Issyk, Almaty region, Kazakhstan, GMP license No. 18). The reagents used in the analysis were
standard, meeting the requirements of the SP RK, the equipment was verified and qualified.

Results. According to our analyzes, the quality indicators of the finished product were determined: description, identification
of biologically active substances, density, refractive index, vial volume, acid value, iodine value, microbiological purity, assay,
packaging, Long-term stability studies of the finished product are currently underway.

Conclusions. A set of measures was carried out to assess the quality of the Arfemisia serotina Bunge oil extract: quality
indicators were determined and regulated standards were established for them.
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Introduction. The common spruce is one of the main logging breeds on the territory of the European part of the Russian
Federation. From one cubic meter of wood, about 250 kilograms of waste wood greens and cones are obtained. As a result of
research conducted at the Department of Pharmacognosy, it was revealed that the cones of spruce and the extract obtained from
them have pronounced pharmacological activity. It was found that the aqueous extract has a pronounced antioxidant activity,
where procyanidins were one of the main groups of BAS [2].

Aim of study. The purpose of our study was to determine the content of BAS in cones in different periods.

Materials and methods. The object of the study are spruce cones harvested on the territory of the Ilyinsky district of Perm
Krai from July to March. The extract was obtained by triple extraction with water and water-alcohol mixtures. The determination
of the procyanidin content in the cones of the common spruce was carried out using the acid cleavage of procyanidins to
anthocyanidins by the Porter method [1]. To determine the antioxidant activity, a reaction with a stable free radical 2,2-diphenyl-
1-picrylhydrazyl (DPPH) was used.

Results and discussion. According to the results of the analysis of tannins, polysacchatides, procyanidins and other
components that affect the pharmacological properties of spruce cones, the data show the need to extend the terms of raw
material procurement. The maximum accumulation of procyanidins in the cones of the common spruce is observed in February
(28.1 * 1.0%). After assessing the content of BAS, it was of interest to determine the antioxidant activity in the extract. It was
found that the antioxidant activity of the extract IC50 = 24.02£0.68), close to the known antioxidants (IC50 = 12.63%0.68) by
December (IC50 = 10.6£2.29).

Conclusions. The results obtained show the need to extend the harvesting time of the common spruce cones to obtain
extracts with the maximum content of active substances and the greatest antioxidant activity.
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Introduction. Currently, the development of strategies aimed at obtaining new products that minimise or eliminate the use
and formation of harmful substances is relevant in industrial production. The use of naturally occurring enzymes is considered
as an alternative to chemical catalysis, making the biocatalysis process more ecological and efficient. Laccases produced by basidial
fungi are regarded as promising enzymes for green chemistry applications as they are key catalytic oxidants that require only
molecular oxygen to function. Furthermore, laccase has a rather high stability, broad substrate specificity and the ability to oxidize,
in the presence of appropriate redox mediators, compounds that are not its traditional substrates. Due to these properties, this
enzyme is used in various fields of biotechnology, in particular in the cosmetics industry as a biocatalyst in the synthesis of hair dye
and in the production of personal care products (toothpaste, laundry detergent) [1]. Laccases derived from edible basidiomycetes
are used in the food industry as a stabilising agent for juices and wines [2]. The search for basidiomycete strains with a high
oxidative potential is carried out in two interrelated directions: obtaining enzymes with new physico-chemical properties as well
as the selection of highly effective "enhancers" and promoters of these enzymes from fungal producers. The use of inducers and
optimisation of the cultivation medium makes it possible to significantly increase the laccase activity in the strains-producers in
order to achieve the maximum yield of the target enzyme at minimum production costs.

Aim of the Study. The work was aimed to study the effect of submerged cultivation conditions and inducers on laccase
biosynthesis by the strain LE-BIN 2013 of Junghubnia nitida.

Materials and Methods. The object of the study was the strain LE-BIN 2013 of | nitida from the Komarov Botanical
Institute Basidiomycetes Culture Collection.

In order to enhance the laccase production by J. nitida the method of Full Factotial Design (FFD 3°) for three independent
variables was adapted. FFD 3 was petformed according to the technique [3] and included the following vatiable parameters:
carbon source (glucose), nitrogen source (peptone), inducer (CuSO,), and also macro- and microelements that are necessary
for fungal growth. Each variable parameter had 3 levels of variation: +1, 0 and -1. Regression coefficients were calculated and
assessed according to the Yates algorithm [3]. The optimum values of each variable parameter were determined by graphical
(STATISTICA 8.0 software) and computational methods.

Results and discussion. To refine the optimum medium composition, a regression equation desctibing the FFD 3* was
calculated. The compatison of calculated and expetimental data showed that the coefficient of determination (R? was 0.8846,
which shows an 89% agreement between the experiment and the calculated model.

Asaresult of solving this equation, the optimum cultivation conditions for the strain LE-BIN 2013 of . #itida were determined,
which were 0.22:14.8:4.6 for CuSO,, glucose and peptone, respectively. The optimisation of the nutrient medium provided a
2-fold increase in the laccase activity of the strain studied.
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Introduction. Assessment of the content of biologically active substances (BAS) in biomass should be based on
environmentally safe, express, precision instrumental methods of analysis. The assortment of such methods is very wide, but all
of them have one or another disadvantages. NMR spectroscopy of multicomponent extracts of metabolites is free from most of
these disadvantages.

Hyssop has been used for its medicinal properties for centuries. It contains a variety of compounds, including flavonoids,
tannins, and essential oils, which are believed to have anti-inflammatory, antiseptic, and expectorant properties [1]. It has been
used to treat respiratory infections, digestive problems, and skin conditions. In addition to its medicinal properties, hyssop is also
used as a culinary herb [2].

Aim of the Study. The task of this wotk is to identify of diosmin in leaves of Hyssopus officinalis L. by "H NMR spectroscopy.

Materials and Methods. Crushed leaves of a commercial sample of hyssop were analyzed in this research. The following
solvent and standard sample were used: dimethyl sulfoxide-d6 (299.9%, Sigma-Aldrich, CAS number 2206-27-1) and a standard
sample of diosmin (CAS number 520-27-4). The samples were analyzed on a spectrometer JEOL JNM ECA-600, Japan.

Results and discussion. Comparing the 'H NMR spectra of a Hyssopus officinalis L. extract and standard sample of diosmin,
we can observe the next signals of diosmin which do not overlap with the signals of other BAS: § 12.93 (s, 1H, OH-5), 9.46 (s,
1H, OH-3'), 7.57 (dd, ] = 8.5, 2.2 Hz, 1H, H-0"), 7.44 (d, ] = 2.2 Hz, 1H, H-2'), 7.13 (d, ] = 8.7 Hz, 1H, H-5'), 6.82 (s, 1H, H-3),
6.76 (d,] = 2.1 Hz, 1H, H-8), 6.46 (d, ] = 2.1 Hz, 1H, H-06). The coupling constants of these signals also coincide. This leads to the
conclusion that presented signals can be used to identify diosmin in the extract of Hyssopus officinalis L. by "H NMR spectroscopy.

Conclusion. In this study identification of diosmin in the extract of Hyssopus officinalis L. by '"H NMR spectroscopy was
performed.

Funding. This paper has been supported by the RUDN University Strategic Academic Leadership Program.
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Introduction. The roots of Glyeyrrbiza glabra L. are described in traditional Chinese medicine and Russian official medicine
[1]. The main biologically active substance of licorice is glycyrrhizin (glycyrrhizic acid and its salts). Natural deep eutectic solvents
(NADES) are a combination of a hydrogen bond donor (HBD), which is a saccharide, and a hydrogen bond acceptor (HBA) an
organic acid [2]. NADES have become popular for extracting active substances from medicinal plants because they are ecologically
friendly. Contamination of phytoextracts with microelements is one of the urgent problems. Trace elements can cause side effects
and adversely affect the stability and safety of drugs.

Aim of the Study. To study the ability of NADES for co-extraction of microelements from the roots of G. glabra and the
potential associated health risk.

Materials and methods. The plant raw material "Licotice Roots" JSC "Krasnogorskleksredstva" was used as the object of the
study. Choline chloride (Acros Organics), Sucrose, Sorbitol and Citric acid (all Reachim JSC), Lactic acid (Panreac Quimica SLU)
were used for preparing NADES. The glycyrrhizic acid (GA, 97.1% purity) (Sigma-Aldrich RTC). Chromatographic acetonitrile
HPLC (T. Backer).

NADES were obtained by heating a mixture of saccharide and acid at a temperature of 70+2°C with stirting on a magnetic
stirrer for 60 minutes [2]. NADES extracts were prepared by maceration with stirring at 600 rpm and constant heating to 50°C
for 0.5 h. The concentration of GA was analyzed by HPLC with some modifications [3].

Results and discussion. GA dominates in all NADES extracts, while its concentration in extracts varied from 0.145 to
0.495 mg/g. The yield of GA in NADES based on citric acid was equal to the yield of GA in water, and the efficiency of NADES
based on lactic acid was statistically higher compared to NADES based on citric acid. Lactic acid-based NADES has a pH (~1.7)
that is near to the pKa cost of GA, which may be one of the reasons for the high extraction yield.

The concentration of metals such as Al, Ca, Cu, Fe, Li, Mg, Mn, Na, and K was analyzed in triplicates using an Inductively
Coupled Plasma Optical Emission Spectrometer (ICP-OES) Perkin Elmer Optima 8000. The extraction of all elements (except
Li) by all NADES tested was low (less than 6%), which indicates the non-toxicity of NADES. A direct correlation was found
between the content of the element in licorice and the same extracts.

Conclusions. The calculated metal contamination index, hazard index and chronic daily consumption indicate that all
G. glabra root extracts tested by NADES were non-toxic and should not pose a potential health risk either after topical application
or ingestion.
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Introduction. The role of fatty acids in the human body is extremely large. Unsaturated fatty acids have a pronounced
antisclerotic effect, converting cholesterol into folic acids and promoting their excretion from the body. Polyunsaturated fatty
acids improve the therapeutic effect in the treatment of cardiovascular diseases, bronchial asthma, diabetes mellitus, have an
immunomodulatory effect. Determination of the fatty acid profile will allow to establish the chemical composition of biologically
active substances of a previously little—studied plant — alfalfa sickle.

Aim of the study. To establish the qualitative composition and quantitative content of fatty acids of the lipophilic fraction
of the herb Medicago falata 1..

Materials and Methods. Composition of fatty acids according to GOST 31665-2012; GOST R 31663-2012; gas-liquid
chromatography method; Agilent gas chromatograph, 7890A with Agilent Technologies 7683B series autosampler (USA) and
flame ionization detector, Agilent J&W GC Select FAME column 100 m, 25 mm *0.25 microns (Netherlands). Extraction of the
lipophilic fraction was carried out using a modified Folch method. The peaks were determined using a standard mixture of FAME
37 components in dichloromethane, Bellefonte, USA.

Results and discussion. The content of the lipophilic fraction in alfalfa sickle grass is 5.05 g / 100 g of raw materials.
Fatty acids have been identified in the composition of the lipophilic fraction. Qualitative and quantitative analysis of alfalfa
sickle fatty acids by gas-liquid chromatography showed the presence of 15 compounds, which contain from 12 to 24 carbon
atoms. The fatty acids of the sickle alfalfa herb were divided into saturated (lauric, myristic, palmitic, margarine, stearic, arachinic,
begenic, lignocerinic) and unsaturated (hexadecene, palmitoleic, oleic, linoleic, a-linolenic, gondoic, erucic). In the composition
of saturated fatty acids, acids containing 12, 14, 16, 17, 18, 20, 22, 24 carbon atoms. Palmitic acid has the highest content among
them (35.41%). Unsaturated fatty acids are represented by both monounsaturated (hexadecene, palmitoleic, oleic, gondoic, erucic)
and polyunsaturated (linoleic, a-linolenic) acids. Among monounsaturated acids, oleic (12.12%) prevails, among polyunsaturated
linoleic (11.54%) a-linolenic (8.67%) acids prevail. In this connection, alfalfa sickle grass can be a source of these acids, and it can
also be considered as a source of omega-3 fatty acids, because it contains a low coefficient of polyunsaturated acids (linoleic/
linolenic).

Sources of funding. The authors state that there is no funding for the study.
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Introduction. Plants are an indispensable source for obtaining many practically valuable substances. Meanwhile, the
possibilities of obtaining secondary metabolites in sufficient quantities are often limited. This is due to the reduction in the
resources of some valuable wild plants, the belonging of many medicinal plants to endemic groups, rate and endangered species.
The solution to this problem is the cultivation of Digitalis purpurea L. in artificial conditions. This will allow obtaining the necessary
raw materials in large quantities and at any time of the year [1].

Aim. The aim of this work is to study the growing conditions of Digitalis purpurea L. at which it is possible to obtain the largest
amount of the aboveground part (raw materials), using artificial agricultural systems with different spectral composition of light.

Materials and methods. We conducted an experiment on the effect of the spectral composition of light on the
morphophysiological parameters of Digitalis purpurea L. vatiety Lisichka. The following light options were used in the experiment.

Figure 1. variants of the light under which Digitalis purpurea L. plants were grown.
1-PPFD=60.85 mkmol/m2/s; 2 — PPFD=120.6 mkmol/m2/s; 3 - PPFD=168.4 mkmol/m2/s

Results and discussions.

Table 1 — Morphological indicators of 60 day plants Digitalis purpurea L.

Variant Raw matter of plants, g Leaf area, sm®
1 -PPFD=60,85 mkmol/m?/c 20,34+0,61 401,11+18,2
2-PPFD=120,6 mkmol/m*/c 13,15%0,33 506%+11,4
3 — PPFD=168,4 mkmol/nm*/c 26,41%1,12 618+16,2

The experimental data showed that the effect of the spectral composition of light on the morphological parameters of
Digitalis purpurea L. throughout the growing season, the plants pf variant PPPFD=168.4 mmol/m2/s was significantly higher than
in the plants of variants PPFD=60.85mmol/m2/s PPFD=120.6 mmol/m2/s.

Financing. This study was conducted with the support of the Ministry of Science and High Education of the Russian
Federation in accordance with Agreement No. 075-15-2022-317 dated April 20, 2022 and a grant in the form of subsidies from
the federal budget of the Russian Federation. The grant was provided for state support for the creation and development of a
world-class scientific center: “Agrotechnologies of the future".
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Introduction. Phlgjodicarpus sibiricus and P. villosus are Far Eastern endemics, rich in coumarins, widely used in folk medicine
as antispasmodic, antioxidant, antibacterial, antitumor agents. P. sibiricus was previously included in the Medicines State Register
of the Russian Federation. Its rhizomes and roots served to produce the antihypertensive drug Floverin. However, today its
production has been suspended due to lack of raw materials, and the species is listed in the Red Books throughout its habitat.
The composition of coumarins shown at the P. sébiricus and P. villosus corresponds to the composition of Awwmi visnaga. This plant,
unlike species under investigation, is successfully grown on plantations. A. visnaga cell culture has same biological activity as plant
in vivo.

Aim of study. To examine antibacterial and antitumor activities of P. sibiricus, P. villosus extracts, and obtain cell cultures of
two Phlojodicarpus species and A. visnaga with high growth characteristics.

Materials and methods. Objects: P. sibiricus, P. villosus, A. visnaga and their cell cultures. Air-dried roots, leaves and stems of
P. sibiricus, P. villosus were extracted in 96% ethanol at a concentration of 50 mg dry weight per 1 ml of alcohol. All extracts were
used for the antibacterial test, and a P. sibiricus root extract for MTT testing on the C6 glioma cell line. Callus cultivation was carried
out on Murashige-Skoog medium with different combinations of hormones at a temperature of 26 °C and a humidity of 70
5%. The subculture cycle was 28 days for all lines. When reseeding, 1/3 of callus cultures were used. The growth parametets of
the line indicated the optimal accumulation of biomass, and the cell viability during the cycle was more than 70%.

Results and discussion. P. sibiricus and P. villosus extracts obtained from roots, leaves and stems were tested against different
bacteria. Big difference in action of the extracts was shown. The best inhibitory effect (more than 50% in comparison with the
negative control) was shown by P. villosus extracts against Staphylococcus aurens, Salmonella abony, Staphylococcus epidermidis, Psendomonas
aeruginosa, Bacillus subtilis, and only the root extract had a significant effect on Escherichia coli. Extracts of P. sibiricus showed slight
inhibitory effect against all bacteria. According to the results of MTT-test that was performed in 2 repetitions, the P. szbiricus ait-
dried roots extract inhibited C6 glioma cells proliferation by 36%. The different effects of extracts may be due to the composition
of coumarins. Callus cultures growth rates characteristics demonstrated that in terms of biomass accumulation, the A. visnaga of
light cultivation, P. szbiricus of root and leaf origin lines are most optimized.

Conclusions. Preliminary tests have shown that P. villosus has antibacterial properties against 5 types of bacteria. P. sibiricus
exhibited cytotoxic properties on C6 glioma cells. As a result of the work, three cell lines P. sébiricus, P. villosus and A. visnaga with
high growth characteristics and viability were selected and optimized. In the future, the extracts of these cultures will be used for
comparison with previous results on biological activity.

Funding. The study was supported by the Russian Federal Academic Leadership Program Priority 2030.
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The article presents the results of determining the antioxidant activity of Sosnowski's hogweed coumatins before and after
ultraviolet irradiation.
Keywords: coumarins, Sosnowski's hogweed, ultraviolet irradiation.

Introduction. Sosnovsky's hogweed (Heracleum Sosnowski Mandena) is a widespread plant in Europe and the CIS. The
dominant group of biological active substances is the coumarins, which have specific spectra of pharmacological effects [1].

Aim of study. To determine the antioxidant activity of Sosnowski hogweed coumarins before and after ultraviolet (UV)
irradiation.

Materials and methods. For determination of the antioxidant activity, a spectrophotometric method with 2,2-diphenyl-
1-picrylhydrazyl reagent is used. The high performance chromatography (HPLC) is used to record the chemical changes that
increase with coumarins during UV irradiation.

Results and discussion. It was determined that the antioxidant activity of coumarins before irradiation to UV light is
negligible. After irradiation to UV light, the antioxidant activity of umbelliferon and xanthotoxin increased by 2 times, and that
of bergapten by 5 times (Figure 1).
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Figure 1. Antioxidant activity of umbelliferone (umb),
bergapten (berg) and xanthotoxin (xant) before and after UV irradiation for 6 hours (*)

After HPLC, it was determined that the reason for the increase in antioxidant activity after irradiation to UV light was the
formation of new substances (Figure 2). The content of coumarins decreased by 11-47%, which indicates the photodestruction
of these substances.

Figure 2. Chromatograms of coumarins before (A) and after (B) UV irradiation

Conclusion. The antioxidant activity of Sosnowski hogweed coumarins is insignificant and significantly increases after
irradiation to UV light, which is associated with the destruction of coumarins and the formation of new substances.
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Introduction. Salvia officinalis L. synthesizes a large number of biologically active substances that are successfully used by
the pharmaceutical industry for the production of medicines. Leaves of Salia officinalis in Russia are produced from cultivated
plants in specialized farms. An alternative source of obtaining biologically active substances (BAS) are callus cultures grown under
various conditions, selected to obtain certain groups of secondary metabolites [1].

Aim of the Study. The aim of the study was a qualitative and quantitative analysis of phenolic compounds in the callus
culture of Salvia officinalis.

Materials and Methods. A callus culture of Salia officinalis, grown under light conditions on a nutrient medium according
to the Murashige-Skoog prescription, was used. For the study, ethanol extracts were obtained from dried raw materials. First,
qualitative reactions were carried out for the presence of flavonoids — a reaction with a 2% solution of aluminum chloride;
10% sodium hydroxide solution; with a solution of iron ammonium alum; cyanidin test.

Next, a quantitative analysis of flavonoids was carried out by spectrophotometry in terms of rutin. Quantitative determination
of the amount of phenolic compounds was carried out by spectrophotometry in terms of chlorogenic acid [2].

Results and discussion. The presence of flavones, flavonols, flavanones, anthocyanins and aurones was revealed in ethanol
extracts of light callus culture. When carrying out a quantitative analysis in callus culture, 2.1% of flavonoids in terms of rutin
and 1.63% of hydroxycinnamic acids in terms of chlorogenic acid were found.

Conclusions. The presence of phenolic compounds in the dried light callus culture of Salvia officinalis was revealed. The
presence of biologically active substances was confirmed by the results of a qualitative analysis for the content of flavonoids and
hydroxycinnamic acids.
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An express high-performance quantitative determination liquid chromatography method of chlorogenic acid was developed and tested on
celery leaf. This technique can be recommended for choosing the optimal varieties of food cultnres.
Keywords: celery, chlorogenic acid, HPLC, analysis method, varietal benefits, functional food.

Introduction. Chlorogenic acid is a regulator of the gut microflora, which determines a number of its biological effects
[1], and can be used as a functional ingredient. Celery accumulates chlorogenic acid and is promising for the development of
a functional or specialized food product.

Aim of study. Development of chlorogenic acid HPLC analysis and its approbation on the raw material of celery leaves.

Materials and methods. Dried and crushed raw materials of leaf celery varieties "Zakhatr", "Samurai" and "Parus" were
exposed to Ultrasound Assisted Extraction with 70% ethanol (1:15) for 20 minutes and then quantitatively diluted 10 times with
deionized watet. A solution of chlorogenic acid (Sigma Aldrich) 0.00214 mg/ml was used as a reference sample (RS). Quantification
was carried out on a Prominence LLC-20 chromatograph (Shimadzu, Japan) with a diode array detection (wavelength 270 nm), an
Intersil 5 um ODS-3 100 A 250%4.6 m column. Mobile phase: acetonitrile (A) and trifluoroacetic acid 0.03% (B). Elution mode:
0-5 min. 15% A, 5-12 min. 30% A.

Results and discussion. Chromatograms of chlorogenic acid RS and alcohol extract of "Zakhat" variety celery (test sample)
are shown in the figure.

a b
Figure. (a) — chromatogram of the RS, (b) — chromatogram of test sample

The proposed chromatographic conditions have a number of advantages: the use of gentle reagents, fast chromatogram
recording time, and high separating power. Approbation of the technique showed that the greatest accumulation of chlorogenic
acid is observed in the vatiety "Zakhat" (0,75 £ 0,05%), while in the varieties "Parus" and "Samurai" it was 0,31 £ 0,05% and
0,22 * 0,06% respectively.

Conclusion. The method for the quantitative determination of chlorogenic acid is characterized by resource saving and
demonstrates the rapid determination of a substance in plant materials. The studied celery varieties accumulate different amounts
of the target component, which makes the analysis of varietal advantages relevant. Further transfer of the proposed methodology
to other food cultures will allow us to recommend a new approach for assessing the nutritional value of agricultural crops.
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Annorammya. Dxemparme: Alnus glutinosa seasionen nomenyuansnetMu. CoeOUHEHUAMY ¢ aHmMUOKCUOGHIMHEIM U 26DONPOMEKIMOPHBIM
ceodicmeamu. Yemarwoeaeno, umo no ommoutenuro K paduxasam ABTS u DPPH u no ommomenuw « FRAP npossasemcn suwauumenviias
anmuorcudarmmas axmusrocme: 1094,02%14,53 mxmons sxe. mpoaoxca/ s, 584,45%35,31 mxmons sxs. mposoxca/ e u 471,63%7,06 vxmons
IKG. mipoAoKcal e, coomsenmimseno.

Karouessie caoBa: Alnus glutinosa, anmuoxcudarmas, eeponpomexmopan axmusHocns, IKCparmtot.

Beeaenue. CpeAl IIEHHBIX HCTOYHHKOB IEPOIPOTEKTOPOB MOIYT OBITH ACKAPCTBEHHBIC PACTEHUS, KOTOPHIE BEKAMHI HCITOAB-
30BaAHCH B HAPOAHOIH Meaurmae [1]. VIx mcnoapszoBanne 0OyCAOBACHO TEM, YTO, IIOCKOABKY PACTHTEABHBIC SKCTPAKTBI OAHO-
BPEMEHHO BO3BACHCTBYIOT HA COTHH MHUIIICHEH B ITEHOME YCAOBEKA, HX CBOMCTBA IIO3BOAAIOT COXPAHATD 3HAYHTEABHBIE IEPOIIPO-
TEKTOPHBIH noTeHIHAA. C MEAHIIMHCKON TOYKH 3PEHHSA, YaCTUIHOC HHIHONPOBAHNE HECKOABKIX MHIIICHEH MOKET OBITh OoAce
5D OEKTUBHBIM, YEM ITOAHOE HHIHIONPOBAHIE OAHON MHUIIICHH, YTO ACAACT PACTUTEABHBIC SKCTPAKTHI IEPCICKTUBHBIMI AICHTA-
MH C TEPOIPOTEKTOPHBIM MEXAHU3MOM AcHcTBHA [2]. HacTo reporrpoTeKTOpHEIE CBONCTBA ACKAPCTBEHHBIX PACTCHUI CBA3BIBAIOT
C UX aHTHOKCHAAHTHOM aKTHBHOCTBIO. TaKuM ACKAPCTBEHHBIM PACTCHUEM ABAAeTCA Alnus glutinosa.

[eApro pabOTBI ABAAETCA CKPUHHHI OOPA3IIOB 9KCTPAKTOB OABXU YCPHOM (Alnus glutinosa) in vitro Ha IPEAMET MX aHTHOKCH-
AAHTHOTO (FepOIIPOTEKTOPHOIO) ACHCTBUAL.

MarepuaAbl 1 METOABIL. AHTHOKCHAAHTHYIO AKTHBHOCTD 9KCTPAKTOB PACTUTECABHBIX OOPA3IIOB OIIPEACASIAH IO CIIOCOOHOCTH
yAaaBauBaTh cBoGoAHbBIE pasnkasbl DPPH (2,2-andenna-1-mmkpuarnapasnaa) n ABTS (2,2/-asuno-6uc(3-sruabensotnasoAnH-
6-cyAB(DOHOBOI KHCAOTBI), 4 TAKIKE II0 BOCCTAHOBHTEABHOH AKTHBHOCTH IIPH B3aUMOAcHcTBHE ¢ KommAaekcom Fe (I11)-2,4,6-
rpurmpuauA-s-tpuasus (FRAP). Bee cnekrpodoromerprdeckre n3MepeHUs IIPOBOAUAH C HUCIIOAB3OBAHUEM MUKPOITAAHIIICT-
noro puaepa CLARIOstar (BMG Labtech, I'epmarms).

Pesyaprarer u obcysxkaeHue. PesyAbTaThl ONPEACACHHA AHTHOKCHAAHTHOM akruBHOCTH Alns glutinosa mpescTaBAcHs B
TabAHIIE.

Tabanma — AHTHOKCHAAHTHAA AKTUBHOCTB 3KCTpaKToB Alnus glutinosa

Ne ri/m BUABI AHTHOKCHAAHTHO# AKTHBHOCTH 3HaveHme, MKMOAB 3KB. TPOAOKCA/T
1 ABTS 579,07+41,87
2 DPPH 275,89423,55
3 FRAP 378,69+31,03

VI3 TaOAMYHBIX AAHHBIX CACAYET, ITO IKCTPAKTHI Aus glutinosa 0O AAAAFOT 3HAYUTEABHON aHTHOKCHAAHTHOM aKTHBHOCTBIO IO
oraomenuro K pasnkaram ABTS u DPPH u BoccramaBansaromeit crocobrocts FRAP: 1094,021 14,53 MkMOAB 9KB. TPOAOKCa/T,
584,45135,31 MxMOAB 9KB. TpoAOKca/T 1 471,6317,06 MKMOAB 9KB. TPOAOKCA/T, COOTBETCTBEHHO.

BeI1BOABI. Takum 0Opa3soM, ITOAYIEHBI PE3YABTATH CKPUHHHIA SKCTPAKTOB HA HAAMYHE H CTEITCHD BEIPAKEHHOCTH AHTHOKCH-
AAQHTHBIX (TepPOIPOTEKTOPHBIX) CBOUCTB 771 Vit70.

®unancupoBanme. Pabora BoToOAHeHA NpH (QUHAHCOBOH mHOAAepike Poccuiickoro mayuHOro ¢omnaa (coraarneHne

Ne21-76-10055).
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[1] A. Smeriglio, V. D'Angelo, A. Cacciola, M. Ingegneri, F. Raimondo, D. Trombetta, M. Germano, «New Insights on
Phytochemical Features and Biological Properties of Alnus glutinosa Stem Bark», Plants, vol. 11, pp. 2499, 2022. DOI: 10.3390/
plants11192499.

[2] M. Lauberts, M. Pals, «Antioxidant Activity of Different Extracts from Black Alder (Alnus glutinosa) Bark with Greener
Extraction Alternativer, Plants, vol. 10, pp. 2531, 2021. DOI: 10.3390/plants10112531.
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AMELIORATIVE EFFECTS OF VITAMINS-LOADED FLAVOURED NANOPHYTOSOMES
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Abstract. The present study aims to investigate the potential protective and ameliorative effects of phytosomes on the
encapsulation of vitamins (A, E, D, B complex, Folic acid, and C) and their mixture with zinc as an antioxidant and an anti-
inflammatory agent against CsA-induced liver and kidney injury. The phytosomes were flavoured with star anise volatile oil
to mask the vitamins' flavour and unacceptable taste. The star anise volatile oil was added as a natural flavour to ice cream,
which served as a food model fortified with vitamins-loaded flavoured nanophytosomes (VFnPs) at two different concentrations
(0.166g and 0.330g). The VFnPs were characterized in terms of particle size, zeta potential, encapsulation efficiency (EE), and
transmission electron microscope (TEM). Star anise oil compounds were identified and quantified using GC-MS. Male rats were
randomly divided into three groups: control normal group received orally 1 ml of saline, the second group, immunosuppressive
group received cyclospotine-A (CsA) orally in a dose of 15 mg/kg body weight daily for 8 weeks, and the third group received
CsA simultaneously with the VFnPs (3 mg of the VFnPs) daily for 8 weeks. Treatment of rats with CsA alone resulted in a
significant increase in the levels of creatinine, urea, and malondialdehyde (MDA), as well as the activities of aspartate transaminase
(AST) and alanine transaminase (ALT). Meanwhile, the level of superoxide dismutase (SOD), catalase (CAT), glutathione S.
transferase (GST), proteins, CD4, INF-y, IL-6, IL-1§3, and TLR4 decreased. However, the group that received CsA simultaneously
with VFnPs showed a significant decrease in the levels of creatinine, urea, and MDA, as well as the activities of AST and ALT.
Moreover, the levels of SOD, CAT, GST, proteins, CD4, INF-y, IL.-6, IL-1, and TLLR4 were significantly increased. The increase
in the ratio of VFnPs had little effect on the physiochemical and sensory evaluation of the ice cream. Overall, the study suggests
that VEnPs could potentially protect against CsA-induced liver and kidney injury and serve as a promising natural therapy for
treating such conditions.
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NEUROPROTECTIVE AND ANTIHERPETIC PROPERTIES OF POLYPHENOLIC COMPOUNDS
FROM MAACKIA AMURENSIS HEARTWOOD
Tarbeeva Darya V. !, Fedoreyev Sergey A.!; Berdyshev Dmitry V.!, Pislyagin Evgeny A.},
Menchinskaya Ekaterina S.!; Krylova Natalya V.2, Tunikhina Olga V.?
!G.B. Elyakov Pacific Institute of Bioorganic Chemistry, Far-Eastern Branch of the Russian Academy of Science
690022, Prospekt 100-let Vladivostoku, 159/2, Vladivostok, Russia
*G.P. Somov Institute of Epidemiology and Microbiology, Rospotrebnadzor
690087, Sel'skaya Ulitsa, 1, Vladivostok, Russia
E-mail: tarbeeval988@mail.ru

Introduction. Maackia amurensis Rupr et Maxim. is an endemic woody plant of the Fabaceae family, widespread in the Russian
Far East. The polyphenolic complex of M. amurensis heartwood is used to produce drug Maksar®. The active compounds of
this complex are isoflavones, pterocarpans, flavanones, isoflavans, isoflavanones, chalcones, lignans, and monomeric and dimeric
stilbenes.

Aim of the Study. The aim of this study was to assess the antiherpetic activity of polyphenolic compounds, the constituents
of Maksat®, as well as their ability to reduce the level of intracellular reactive oxygen species (ROS) and increase mitochondtial
membrane potential.

Materials and Methods. The structutres of polyphenolic compounds from M. amurensis were elucidated using NMR, mass-
spectrometry circular dichroism (CD) techniques. We used DPPH (2,2-diphenyl-1-picrylhydrazyl) and ferric reducing power
(FRAP) tests to evaluate antioxidant activity of polyphenolic compounds. The antiviral activity of stilbenes from M. amurensis
against herpes simplex virus type 1 (HSV-1) was assessed using the cytopathic effect inhibition and real-time PCR assays. A
model of paraquat (PQ)-induced neurotoxicity was used to study the neuroprotective potential of polyphenolic compounds from
M. amurensis.

Results and discussion. In this study, we isolated a new isoflavanostilbene maackiapicevestitol (1) (Fig.) as a mixture of
two stable conformers 1a and 1b as well as five previously known dimeric and monomeric stilbens: piceatannol (2), maackin (3),
scirpusin A (4), maackiasine (5), and maackolin (6) from M. amurensis heartwood. The absolute configuration of asymmetric
centers in compound 1 was determined as 3R,4.5. Maksar® and polyphenolics 1-6 isolated from M. amurensis heartwood possessed
moderate anti-HSV-1 activity in cytopathic effect (CPE) inhibition and PCR assays. Stilbenolignan maackolin (6) at a concentration
of 10 uM, also effectively increased the viability of PQ-treated Neuro-2a cells (by 16%) at a concentration up to 10 uM, which
may be due to the ability of this compound to increase the value of mitochondrial membrane potential. Although compounds
1-6 possessed high DPPH-scavenging effect and FRAP values, only compounds 1 and 4 at a concentration of 10 pM as well
as Maksar® (10 pg/ml) statistically significantly reduced the level of intracellular ROS in PQ-treated Neuro-2a cells. Dimeric
stilbene scirpusin A (4) effectively increased mitochondrial membrane potential.

Thus, Maksat® and its components possessed significant neuroprotective potential and moderate antiherpetic properties.
These results open perspectives to investigate the potential of Maksar® for new medical applications.

Funding. This study was supported by Russian Science Foundation, grant 22-75-00084. rscf.ru/en/project/22-75-00084/

Figure. Chemical structure of compound 1
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IN VITRO AND IN SILICO BIOLOGICAL ACTIVITY OF EPOXY-LIGNAN
AND OTHER COMPOUNDS FROM CADIA PURPUREA
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Introduction. Cadia purpurea (Fabaceae) is a poisonous green shrub distributed in Ethiopia, Eritrea, Yemen, Oman, North
Somalia and North Kenya [1]. In Ethiopia, people use roots of C. purpurea to cure severe wounds [2] and the powder leaves along
with coffee to heel fire burned body [3]. Despite the extensive use of this plant as a remedy against various ailments in Ethiopia,
reports on phytochemical constituents and biological activities of the leaves and roots parts were minimal.

Aim of the study. This study focused on the investigation of chemical constituents and evaluation of their iz vitro and
in silico antibacterial and antioxidant activities from roots and leaves of Cadia purpurea.

Materials and methods. The structures of isolated compounds were established based on the FT-IR, GC-MS and NMR
instrumental analysis and comparison with reported data. The 7 vitro antibacterial and antioxidant activities of extracts and
isolated compounds were evaluated against standard human bacterial pathogens. The 7# si/ico molecular modeling of the isolated
compounds was studied against E. co/i gyrase B (PDB ID: 6F80), S. aureus pyruvate kinase (PDB ID: 3T07), P. aeruginosa
PgsA (50E3) and human peroxiredoxin 5 (PDB ID: 1HD?2) protein models.

Results and discussion. The present findings disclosed that the isolated compounds 1-5 and extracts showed dose-dependent
antibacterial activity with a better antibacterial activity displayed by calpurnine (3) and apigenin-7-O-neohesperidoside (2) against
E. coi (18.5 + 0.02 mm and 12.1 * 0.1 mm, respectively) at a maximum concentration (1 mg/mL). All extracts and isolated
compounds displayed better antibacterial activity against P. aeruginosa strain than chloramphenicol (7.2 = 0.6 to 8.2 = 0.6 mm)
almost at all tested concentrations. The molecular docking result revealed that compound 1, calpurnine (3) andcompound 4 showed
stronger binding affinity to E. co/i gyrase B (6F80) protein model than chloramphenicol. Whereas all thecompounds 1-5 showed a
better binding energy to S. aureus pyruvate kinase (3T07) and human peroxiredoxin 5 (1HD2) than chloramphenicol and ascorbic
acid, respectively. Compounds 1-4 also recorded higher docking score against P. aeruginosa PqsA (5SOE3) than chloramphenicol.

References:
[1] Mats T. Pittosporaceae to Araliaceae. In: Inga Hedberg and Sue Edwards (eds.) // Flora of Ethiopia. 1989a. Vol. 3.
[2] Mats T. Pittosporaceae to Araliaceae. In: Inga Hedberg and Sue Edwards (eds.), Flora of Ethiopia. 1989b. Vol. 3.
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CYTOTOXIC ACTIVITY IN VITRO OF LAMIUM MACULATUM EXTRACT
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Introduction. Aqueous extracts of I-a/bum cause the death of B16 mouse melanoma cells, methanol and chloroform extracts
penetrate lung tumor cells, but do not inhibit normal cells. The ethyl acetate extract of L.album is toxic to fibroblasts [1]. On the
Russian pharmaceutical market there are fees «For polycystosis”, “For leukemia”, which have L.a/bum in the composition. So,
there is information about the cytotoxic activity of the Lawmium type, but the cytotoxic activity of L. maculatum is not described in
the literature.

Aim of Study. To study the dose dependence of the cytotoxic effect of the extract of L.maculatum in comparison with
doxorubicin.

Materials and Methods. A sample of raw material weighing 0.2 g was extracted with 70% ethanol in a water bath for
30 minutes at 60°C and the ratio of raw material:extractant 1:50. Cells were seeded into wells of a 96-well plate for adhesion.
A day later, the medium was changed in each variant of the experiment and the extracts were added. Incubated for 72 hours
in a CO, incubator (5%, +37°C). The medium was removed from all wells. A 10% solution of 3-[4,5-Dimethylthiazol-2-yl]-
2,5-diphenyltetrazolium bromide, 5 mg/ml was added to each well. on phenol red-free DMEM culture medium. After 4 h of
incubation at 5% CO, and +37°C, the medium was taken and 100 pl of DMSO (dimethyl sulfoxide) solution was added to each
well. Incubated for 10 min on a shaker at room temperature. The optical density of the resulting formazan solution in DMSO was
measured on a SUNRISE plate spectrophotometer at a wavelength of 492 nm.

Results and discussion. There is an increase in the inhibition of cell growth with an increase of concentration from 1,25 uM
to 7,5 uM in cell cultures Hela (from 5,0% to 85,4%), MeWo (from 1,8% to 56,9%), Bj-hTERT (from 1,3% to 68,4%).

A relationship was found between the increase in concentration and the percentage of growth inhibition cell line Hela
(F = 1.784 < Fer = 5.987), MeWo (F = 0.299 < F_ = 5.987), Bj-hTERT (I = 0.540 < F_ = 5.987).

On the MeWo cell line, the cytotoxic activity of doxorubicin (79,8-81,7%) exceeds the activity of L. maculatum extract
(1,8-56,9%) in the entire range of concentrations.

On Bj-hTERT cell line, the cytotoxic activity of the extract exceeds the activity of doxorubicin starting at a concentration of
5 uM, reaching 2.4 times (29,0% for 10 uM doxorubicin and 68,4% for 7.5 uM L. maculatum extract).

On Hela cell lines, the cytotoxic activity of the extract exceeds the activity of doxorubicin starting from a concentration of
5 uM, reaching 1.4 times (62,9% for 10 pM doxorubicin and 5,4% for 7.5 uM L. maculatum extract).

Conclusions. The dose-dependent cytotoxic activity of a 40% water-ethanol extract of Laminm maculatum. was demonstrated
on cell lines Hela, MeWo, Bj-hTERT. On cell lines Hela, Bj-h'TERT the cytotoxic activity exceeded the activity of doxorubicin in
concentrations of 5and 7.5 uM.

References:
[1] A review on biological effects of Lamium album (white dead nettle) and its components / T. P. S. Kelayeh [et al.] //
J Herbmed Pharmacol. 2019. 8. P: 185-193. doi: 10.15171/jhp.2019.28.
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Introduction. Auwricularia polytricha is a basidial mushroom that grows on tree trunks and branches and is found in broad—
leaved forests of tropical regions of the world. In Belarus, it is cultivated on artificial nutrient media as a food mushroom [1].
In addition to nutritional value, auricularia has a number of pharmacological actions. In this regard, it is important to study this
mushroom as a source of biologically active substances with antioxidant activity [2].

Aim of study. Determination of the phenolic compounds content and antioxidant activity of aqueous and water-alcohol
extracts obtained from Auricularia polytricha grown on aspen and aspen sawdust.

Materials and Methods. Dried fruit bodies of Auricularia polytricha of two strains 174 and 175; extractants: purified water,
ethyl alcohol 40%, 70% and 96%. The raw materials were pre-ground to powder. Aqueous and water-alcohol extracts were
prepared at a ratio of raw materials and extractant 1:50, they were used for qualitative and quantitative analysis of phenolic
compounds and determination of antioxidant activity [3].

Results and discussion. In extracts obtained by extracting 96% alcohol from Auricularia po/ytricha grown in vivo, presumably
luteolin-7-glucoside was found. Substances with maximum absorption in the region of 550 nm were found in all water-alcohol
extracts of auricularia.

The content of phenolic compounds in extracts of 174 strains of auriculatia grown in vivo ranged from 3.67 mg% to
6.41 mg%, and in 175 strains from 3.69 mg% to 4.88 mg%o; aspen grown on sawdust: from strain 174 ranged from 9.75 mg% to
14.09 mg%,; strain 175 — from 8.70 mg% to 14.55 mg%.

The antioxidant activity of extracts obtained from auricularia grown in vivo from strain 174 ranged from 4.5% to 19.8%, strain
175 — from 7.3% to 16.1%; aspen grown on sawdust: from strain 174 ranged from 17.1% to 49.6%; strain 175 — from 15.6% to
46.4%.

Conclusions. Antioxidant activity, qualitative and quantitative composition of Auricularia polytricha fruit bodies grown in
natural conditions and on aspen sawdust were determined.

References:
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Introduction. Plants of the genus Cirsium are widespread everywhere. Flavonoids (apigenin, luteolin, rutin, hyperoside,
quercetin, etc.) and hydroxycinnamic acids (chlorogenic, caffeic, gallic acids, etc.) were found in their composition [1]. Plants of
Cirsium species exhibit antioxidant, antimicrobial and anti-inflammatory activity and have a wide resource potential for harvesting
plant raw materials [2].

The aim of the study is to determine which Cirsium species contain the largest amount of flavonoids and hydroxycinnamic
acids and which Cirsium species has the most diverse chemical composition.

Materials and methods. The object of the study is the herb of C. palustre, C. canum, C. oleraceum, C. vulgare and C. arvense.
The plant raw materials were harvested in places of natural growth in the vicinity of Minsk in the summer during the flowering
period and subjected to air-shade drying. To obtain water-alcohol extracts plant raw materials weighing 0.400 g was extracted with
ethanol in a volume fraction of 40%, 70% and 96% at a ratio of plant raw materials and extractant of 1 to 25 for 1 hour in a water
bath at a temperature of 65 °C. The amount of flavonoids and hydroxycinnamic acids was measured by spectrophotometry. To
measure the amount of flavonoids 96% ethanol, diluted acetic acid, a solution of 50 g/1 aluminum chlotide in 70% ethanol and a
solution of 50 g/l hexamethylenetetramine wete used. To measure the amount of hydroxycinnamic acids 0.5 M hydrochlotic acid
solution, Arnov reagent and diluted sodium hydroxide solution were used. High-performance liquid chromatography (HPLC) was
performed to study the composition of flavonoids.

Results and discussion. The best flavonoid extractants are 40% ethanol for extracts of C. palustre (0.71%) and C. oleracenm
(1.47%) and 70% ethanol for extracts of C. canum (0.67%). The amount of flavonoids in 40% and 70% ethanol extracts of
C. vulgare and C. arvense is the same (C. valgare — 0.37%, C. arvense — 0,56%). The largest amount of flavonoids in terms of rutin is
contained in the herb of C. oleracenn: (1.47%). 40% ethanol is the best extractant for hydroxycinnamic acids of C. pafustre (0,34%),
C. oleracenm (0,80%) and C. arvense (0,73%), 70% ethanol is the best extractant for hydroxycinnamic acids of C. canum (0,54%)
and C. vulgare (0,50%). The largest amount of hydroxycinnamic acids in terms of chlorogenic acid is contained in the herb of
C. oleracenm (0,80%). Rutin and luteolin-7-glucoside were detected by HPLC in the herb of all analyzed Cirsium species. Quercetin,
kaempferol and its derivative were detected in the herb of C. palustre. Nicotiflorin was identified in the herb of C. oleraceum.

Conclusions. The largest amount of flavonoids (1.47% in terms of rutin) and hydroxycinnamic acids (0,80% in terms of
chlorogenic acid) is contained in the hetb of C. o/eraceum. The largest number of flavonoids was identified in the herb of C. palustre
(5 flavonoids).
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Introduction. According to WHO statistics, the leading causes of death worldwide remain such groups of socially significant
diseases as cardiovascular, infectious, neurodegenerative and oncological. However, since 2020, the coronavirus (COVID-19)
outbreak has been recognized as an international health emergency. Therefore, research aimed at developing innovative drugs with
antibacterial, antitumor, neuroprotective, anti-inflammatory, and other activities remains relevant all over the world.

It is known that natural sources are the best resource for the search for new agents, which, in collaboration with synthetic
chemists and biologist, determine the potential for the discovery of new structures, which can subsequently lead to the production
of effective drugs for the treatment of various human diseases. Thus, in recent years, more and more attention of scientists
around the world has been directed to the study of the experience of Oriental medicine, based on the use of natural biologically
active substances. Integration of the experience of Oriental medicine with the achievements of modern science contributes to
the search for a leading compound as the basis of an innovative drug.

Aim of study. The main aim of the research is to search for and create leading compounds fromamong natural and semi-
natural compounds as a scientific basis for the development of national innovative drugs for treatment of socially significant
diseases.

Materials and methods. The objects of the study are the Umbelliferae, Rutaceae, Fabaceae, Ranunculaceae and Asteraceae
families’ plants from the regions of Inner Asia as a source of compounds of terpene, phenolic nature as well as alkaloids.

Results and discussion. Qualitative reactions proved the presence of saponins, essential oils, tannins, flavonoids,coumatins,
polysaccharides in the studied species. The MALDI_TOF-MS method revealed saikosaponins in the roots of B. bicanle, the highest
content of which was determines in cork. The composition of essential oils 4. scgparia, B. bicante (in different phenophases),
K. baicalensis from Buryatian flora was studied. The antibacterial activity against gram-positive, gram-negative bacteria and fungi
of K. baicalensis essential oils was determined. The composition of the lipophilic fraction of O. lanata, O. caespitosa, O. myrigphylla,
O. squammunlosa, A, anethifolia, A. desertornm, A. pubescens, A. scoparia (in different phenophases), R. crcnatus v C. danricum was
determined for the first time. T has been shown that the main components were PUFAs, also plants of the genus Oxytropis
L. contain a high amount of benzoic acid. The content of rutin and chlorogenic acid in plants of the genus Artemisia L. was
determined, the highest content was noted in .4, dracunculus. Scoparone was isolated from the aerial part of 4. scoparia. From the
roots of H. dauricum difilin, haplomyrtine, isodaurinol, skimmianin were isolated, which have cytotoxic activity against breast
cancer cells. A new methods of tincture preparation in the base of . divaricata roots and A, frigida herb were developed. The results
of the primary introduction of A. jacutica as a source of chamazulene with anti-inflammatory activity indicate the prospects if
introducing this species into the culture in the natural and climatic conditions Buryatia.

Conclusions. The results obtained have practical importance in the field of creating leading compounds based on natural
biologically active substances and developing innovative medicine remedies.

Funding. This research was funded by the framework of the State Assignment of the Baikal Institute of Nature Management
Siberian Branch of the Russian Academy of Sciences (project no. FWSU-2021-0010), in the aspects of work of Interregional
Scientific and Educational Center “Baikal”. The resources of the Research Equipment Sharing Center of BINM SB RAS, IGEB
SB RAS, IIC SB RAS, NIOC SB RAS were used.
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THE OPTIMIZED PROTOCOL FOR GINSENOSIDE TYPES AND GROUPS QUANTIFICATION
IN BIOREACTOR-CULTURED CELLS OF PANAX JAPONICUS BY UPLC-ESI-MS
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' M.V. Lomonosov Moscow State University
119991, Moscow, Russia
2K.A. Timiryazev Institute of Plant Physiology of Russian Academy of Sciences
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Introduction. Panax japonicus (T. Nees) C.A. Mey. is a medicinal ginseng species rich in ginsenosides of different types.
Cell culture of P. japonicus grown in large-scale bioreactors is a promising alternative to wild and plantation-cultivated plants
as a ginsenosides source. Because of its high biomass productivity and diverse ginsenoside profile, P. japonicus cell biomass is a
potentially valuable component of functional foods, food additives, and natural health products. However, cell cultures are not
a complete analog of wild plants and can yield different spectra of ginsenosides in a high range of concentrations, and these
substances can have varying biological activity. To summarize, (bio)chemical identification of different ginsenoside compounds,
including isomers, in bioreactor-grown cells is required before it can be authorized for use in pharmacological and health products.

Aim of the Study. This study aims to evaluate the no-loss sample preparation protocol for different types and groups of
ginsenosides isolated from P, japonicus suspension cell cultures grown in bioreactors and their quantitative UPLC-MS identification.

Materials and Methods. Suspension cell culture of P. japonicus was grown sequentially in a series of laboratory (20-L), pilot
(75-L), and industrial (630-L) bioreactors. Freeze-dried powdeted cell biomass was extracted with 70% (v/v) aqueous methanol
in an ultrasonic bath; the extracts were centrifuged and evaporated. Dried samples were resuspended in 5% (v/v) aqueous acetic
acid solution, SPE purified on a C-18 cartridge (Supelco, USA), evaporated, and stored at -18 °C. Before the analysis, samples
were dissolved in 70% (v/v) aqueous methanol with 0.1% formic acid. Phytochemical analysis of cell biomass for secondary
metabolites was performed using ultra-performance liquid chromatography—electrospray ionization—mass spectrometry (UPLC—
ESI-MS). Quantitative analysis was performed using a mixture of ginsenosides as an external standard. Calculation of peak height
and area was performed using MassLynx software (Waters, USA).

Results and Discussion. Suspension cells cultured in bioreactors showed intensive growth. Cell biomass accumulated a
broad spectrum of ginsenosides, including the major ginsenosides (Rb1, Rb2, Rb3, Rc, Rd, Rg3, Re, Rf, Rg1, Rh1, RO) at a total
concentration of 52.4 + 4.5 mg/g DW and their isomers and derivatives at sum concentration of 47.1 £ 4.4 mg/g DW.

Some of these molecules exist as isomets, e.g,, Rf and PseudoF11, with the same molecular mass untesolved in MS' and
similar elution time at conventional HPLC separation protocols. We optimized the protocol of LC separation to achieve baseline
separation of these isomers. Due to the high concentration dynamic range of our target molecules (more than four orders of
magnitude), we had to optimize the sample amount to quantitatively approach ginsenosides presented in samples at low and
high concentrations in one LC-MS separation. Using high mass resolution and non-destructive chemical ionization methods,
we could detect 30 different ginsenoside compounds in P. japonicus cultured cells. We could estimate the absolute quantity of
these molecules in our cell samples using external and internal calibration based on standard ginsenosides of different origins. In
conclusion, the optimized method allows identification and quantification of different groups of ginsenosides and their isomers
in bioreactor-grown cell biomass of P. japonicus and can be used for quality control in bioreactor production systems.

Funding. The work was financially supported by the Russian Science Foundation project no. 19-14-00387.
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Introduction. Different physicochemical methods, such as HPLC and spectrophotometry, are used to determine vatrious
biologically active substances of plant origin. These methods require complex sample preparation and the availability of rare and
expensive authentic standard samples that are not available for many biologically active substances. In this research, an alternative
NMR spectroscopy method for determination of anthraquinone derivatives in roots and rhizomes of Rubia tinctorum L., which
does not require difficult and time-consuming sample preparation and, most importantly, authentic standard samples, is proposed.

Rubia tinctorum L. is a perennial herbaceous plant of the Rubia family, up to 2 m high [1]. It grows in steppes and in forests,
riverine shrub thickets, on the sides of irrigation canals. Rubia tinctorum L. thizomes and roots contain about 5-6 % anthraquinone
derivatives, flavonoids, iridoids, organic acids [2]. Rubia species produce a number of phytochemicals, including anthraquinone
derivatives, which are of interest to pharmaceutical researchers.

Aim of the Study. The task of this work is to develop an alternative '"H NMR spectroscopy method for identification and
quantitative determination of ruberythric acid and lucidin-3-primveroside in roots and rhizomes of Rubia tinctorum 1.

Materials and Methods. Crushed roots and rhizomes of Rubia tinctorum 1.. were analyzed in this research. Dimethyl
sulfoxide-d6 (299.9%, Sigma-Aldrich, CAS number 2206-27-1) was used as a solvent. And also standard samples of ruberythric
acid (CAS Ne 152-84-1) and lucidin-3-primveroside (CAS Ne 29706-59-0) are used. The samples were analyzed using a JEOL JNM
ECA-600 NMR spectrometer (Japan).

Results and discussion. Comparing the 'H NMR spectra of a Rubia tinctorum L. extract and standard sample of ruberythric
acid, the next signals can be observed: two doublet proton signals at 7.62 ppm and 7.74 ppm (] = 8.5 Hz each) in the '"H NMR
spectrum of the standard sample of ruberythtic acid and 7.62 ppm (] = 8.5 Hz) in the '"H NMR spectrum of the Rubia tinctorum
L. extract, which do not overlap with other aromatic proton signals. The coupling constants of these doublet signals also coincide.
A non-ovetlapping singlet signal at 7.48 ppm in the 'H NMR spectra of lucidin-3-ptimeveroside and the Rubia tinctornm L. extract
are also observed. This suggests that the doublet signal at 7.62 ppm and the singlet signal at 7.48 ppm can be used to identify
and quantify ruberythric acid and lucidin-3-ptimeveroside, respectively, in the Rubia tinctorum L. extract by "H NMR spectroscopy.

Conclusion. In this study an alternative 'H NMR spectroscopy method for identification and quantitative determination of
ruberythric acid and lucidin-3-primveroside in roots and rhizomes of Rubia tinctornm 1. was developed.

Funding. This paper has been supported by the RUDN University Strategic Academic Leadership Program.
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BACTERICIDAL AND FUNGICIDAL PROPERTIES OF EXTRACT TAKEN FROM NONEA ROSSICA HERB
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Introduction. One of the fundamental tasks of modern medicine is the search for new drugs with antibacterial and antifungal
effects. According to traditional medicine, plants of the genus Nonea have anti-inflammatory and antimicrobial properties,
therefore they are used in the treatment of infected wounds. Taking into note the experience of use similar medicines in folk
medicine and phylogenetic relationship studied plant with other species of the genus, research of Nownea rossica Steven is significant
interest for screening the pharmacological properties nonea, on the basis of which effective medicines can be created.

Aim of the Study. In this work, we research a pharmacological activity phytomedicines taken from herb raw material of
Nonea rossica against pathogenic microbes and fungi.

Materials and Methods. Samples of the studied plants were collected in the Novosibirsk region (N 55°31°, E 82°57") on
a typical habitat (steppe meadow) during the flowering period in 2022. The collected raw materials were brought to an air-dry
state and crushed. Extracts were obtained from raw material samples using ethyl alcohol of various concentrations: 70%, 40%
and 20%. To obtain extracts, accurate weights of crushed raw materials were placed in a flask and filled with extractant in a ratio
of 1:10. The flasks with attached reflux condensers were kept in a water bath at a temperature of 55 °C for 60 minutes, and
after cooling they were filtered. Antimicrobial activity was determined by the serial dilution method [1]. At the same time, strains
of microorganisms were cultivated on nutrient media, to which the studied extract was added. Strains of gram-positive bacteria
(Staphylococcus aureus ATCC 6538 FDA 209P and Bacillus cereus ATCC 10702), as well as fungi of the genus Candida albicans
NCTC 885-653. The cultivation of microorganisms was carried out on Muller-Hinton agar and broth media under aerobic
conditions at a temperature of +37°C. The cultivation time was 1-2 days. The analysis of antibacterial activity was carried out by
the method of serial dilutions in a liquid medium in a total volume of 1 ml.

Results and discussion. As a result it was established the extracts taken with using 40% and 70% ethyl alcagol completely
inhibited the growth of cultures: S.aureus, B.cereus and C.albicans, while the extract obtained using 20% ethanol as an extractant,
don’t showed inhibitory properties.

Previously, our studies have established that N.rossica contains dehydropyrrolizidine alkaloids, caffeic acid esters, rosmarinic
acid and its derivatives, as well as O-glycosides of quercetin and kaempferol, and a new compound, noneazid, which is a quercetin
derivative acylated with a fragment of caffeic acid [2].

It seems highly probable ehe established bactetiocidic activity in relation to S.aureus, B.cereus and fungicide activity in relation
to C.albicans may be associated with the presence in the composition of the phenolic complex — noneazid and caffeic acid, as well
as substances having in their structure lacton ringes (similar coumarin stucture). It should be noted that noneazid also contains
caffeyl, a radical of caffeic acid, which, upon acid hydrolysis of noneazid in the gastrointestinal tract, will be cleaved from its
structure with the formation of caffeic acid and thereby enhance antibacterial activity..
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Introduction. At present, more than 130 pharmacological effects have been identified in fungi, including antifungal and
antioxidant activity [1]. Since they are expressed to different degrees in different fungi, it is necessary to conduct research and
identify representatives with the greatest pharmacological activity.

Aim of study. Determine the antimicrobial and antioxidant activity of fungi.

Materials and methods. The material was alcohol extracts from the fruiting bodies of fungi, obtained by maceration with
ethyl alcohol 96% in a ratio of 1:8. The antimicrobial activity of the extracts against Candida albicans was determined in a liquid
nutrient medium by the method of serial dilutions. Antioxidant activity was determined using the DPPH reagent.

Results and discussion. During the study of antimicrobial activity against Candida albicans, the best results were shown by
Hypomyces chrysospermus, Cortinarius olivaceofuscus, Gymnapilus picrens, Cantharellula umbonata, Hydnellum ferruginenm.

The results of antioxidant activity study are shown in the figure. The high level of antioxidant activity can be associated with
the content of a large amount of phenolic compounds in the studied fungi.

Figure. Antioxidant activity of the studied fungi

Conclusions. The investigated fungi have antimicrobial activity against Candida albicans. A number of fungi with high
antioxidant activity have been identified.

References:
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Introduction. Cancer is one of the major diseases that cause a large number of deaths. Along with that, cancer is a well-
established risk for both arterial and venous thromboembolism and prior studies have shown that cancer-associated thrombosis
remains a common complication and leading cause of mortality for cancer patients [1].

Corydalis genus (Papaveraceae) is a rich source of isoquinoline alkaloids. Corydalis bracteata (Steph. Ex. Willd.) Pers. is an
ephemeral plant with triple dissected leaves and arcuately curved large yellow flower with an ascending spur. According to
previous research, alkaloids of Corydalis exert significant anti-cancer activity against different cancer cell lines though cell cycle
arrest, apoptosis and autophagy, leading to cell death [2]. In current research isolation of alkaloids from Corydalis bracteata was
carried out. All isolated alkaloids were tested for their influence on platelet activation.

Aim of study. Isolation and structure elucidation of alkaloids from aerial part of Corydalis bracteate with further assessment
of their activity on platelet activation.

Material and methods. Isolation of individual compounds was carried out from 96% EtOH extract, using open-column
chromatography and preparative HPLC. The structures of the individual compounds were elucidated by one- and two-dimensional
NMR spectroscopy using a Bruker Avance 111 400 MHz NMR spectrometer. The analysis of platelet activation was performed by
CytoFlex flow cytometer (Beckman Coulter, Inc.). Platelet oIIb@3 integrin activation was measured by fibrinogen-Alexa-Fluor 647
binding. Activation of PKA/PKG was monitored by the phosphorylation of VASP using Western blot analysis.

Results and discussion. In current research, two undescribed alkaloids of benzylisoquinoline and protoberberine
types, together with four previously reported protoberberine alkaloids, including coptisine, palmatine, dehydrocorydaline and
jatrorrhizine, were isolated form aerial part of Corydalis bracteata. All isolated compounds inhibited thrombin-induced platelet
activation in 50 uM and 100 pM, however differences between their effect were not significant. Also, we evaluated whether
inhibition of platelets by isolated alkaloids is mediated by activation of PKA/PKG.

Conclusion. All isolated alkaloids inhibited thrombin-induced platelet activation. However, we found that all isolated
compounds do not activate PKA or PKG in human platelets. This is indicating that inhibitory effects of tested alkaloids are not
mediated by activation of cyclic nucleotides pathways. Therefore, further research is needed for the elucidation of which pathway
is employed by the alkaloids for the inhibitory of platelet activation.
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Introduction. There are several Commiphora species belonging to the family Burseraceae in Ethiopia. Ethnobotanical
information gathered from local people revealed that the resins of these species enjoy a wide array of traditional uses such as
human medicine, to treat maladies of cattle and as insect repellents. In some instances, the fruits, resins and other parts of the
plants are used as food additives and as chewing gums. Thus, these resins are of considerable medicinal, cultural and economic
significance.

Aim of the Study. The aim of this study was to analyze the chemical composition and evaluated anti-inflammatory activities
of four resin oils extracted from botanically identified Commiphora species.

Materials and Methods. Essential oils (EOs) were prepared by the hydro-distillation technique from the resins of four
Commiphora species and analyzed by GC-MS. We investigated the anti-inflammatory effects of EOs in lipopolysaccharide (LPS)
stimulated RAW 264.7 macrophages by measuring nitric oxide (NO). The effect in mRNA or protein level after EO treatment
were evaluated by RT-PCR and Western blot analysis, respectively.

Results and discussion. Major constituents of EOs were a-copaene (22.71%), 3-caryophyllene (28.03%) and 3-caryophyllene
oxide (13.89%) for C. sphaerocarpa; a-pinene (29.1%) for C. africana; hexadecane (14.1%) for C. habessinica and 8-cadinene (31.5%)
for C. schimperi. Among four Commiphora species, C. sphaerocarpa EO demonstrated a significant inhibition of LPS by 27.2+3.6%
at 10 ug/mL and 62.31£5.2% at 20 ug/mL.

C. sphaerocarpa EO inhibited LLPS mediated iNOS over expression in both protein and mRNA level with dose dependent
manner. It inhibited phosphorylation of ERK1/2, p38, ATF2. The enhanced anti-inflammatory activity of the EO of the plant
was due to HO-1 expression by ROS dependent Nrf2 activation in RAW264.7 cells. These findings indicate C. sphaerocarpa EO
inhibits the pro-inflammatory responses by inhibiting MAPK/ATF2, and triggering ROS/Ntf2/HO-1 signaling.

Conclusions. Therefore, C. sphaerocarpa EO could have potential for useful therapeutic candidate preventing and treating
inflammatory diseases.

Funding. This study was funded by the Basic Science Research Programme through the National Research Foundation of
Korea (NRF), the Ministry of Education (NRF-2018R1A6A1A03024862). Adama Science and Technology University for the
research fund with grant number: ASTU/AS-R/003/2020. The Wotld Academy of Sciences (TWAS) and the United Nations
Educational, Scientific and Cultural Organization (UNESCO) with funds allocated to the AD research team under the TWAS
Research Grant RGA No. 20-274 RG/CHE/AF/AC_G — FR3240314163.
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Introduction. In recent years, people are becoming more aware of and interested in the potential benefits of nutritional
support for disease control or prevention [1].The higher nutritional, phytochemical constituents and healing potential of chia seeds,
flax seeds and psyllium husk drives their augmented utilization in industries. These seeds are the source of bioactive substances
includes starch, essential fats, vitamins, proteins, dietary fiber, minerals and also contains high amount of phytochemicals could
be an effective health promoting factors [2]. In addition to the nutritional advantages, good amount of phytochemicals can play
antioxidant role resulting in improving the human health [3]. Moreover, their incorporation in food products especially in the
development of gluten-free product can be helpful for the people suffering from celiac disease.

Aim of the Study. Despite the huge interest in these seeds as functional food ingredients. There are very few papers that
compare the biological active substances among these products. Thus, this systematic review designed to gather published
information and to compare their bioactive ingredients in relation to human health.

Materials and Methods. Comprehensive searches in five databases (Scopus, Web of Science, PubMed, Science Direct and
Google Scholar) were carried out for the last five years (2018 to 2023), bestowing to Preferred Reporting Items for Systematic
Reviews and Meta-Analyses (PRISMA) procedure. The terms used in searches were (Salvia hispanica 1., chia seed) AND (Linum
usitatissimum L., flaxseed) AND (Plantago ovata, psyllium husk) AND (Phytochemical profile) AND (nutraceutical potential) for
collection of articles, with only articles in English were involved. Transgenic term was excluded. AXIS tool was preferred to assess
the quality and risk of bias. The data were then categorized in terms of bioactive ingredients, and its application in human health.

Results and discussion. In total, 121 articles were collected and screened based on the pre-determined inclusion and
exclusion criteria. Finally, 10 articles were included in the review. There is convincing evidence that the consumption of these
seeds has beneficial effects on human health as they are powerhouse of nutrients. Majority of the publications reported significant
findings of bioactive ingredients of chia seeds, flax seeds, psyllium husk grows in different part of the world.

Conclusions. The mentioned seeds are a source of bioactive substance includes essential unsaturated fatty acids, phytochemicals
and antioxidants in the human diet. However, the bioactive composition strongly depended on the species of plant from which
the seeds were obtained. Incorporation of chia seeds, flax seeds and psyllium husk in food products positive effect on the human
health.
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Beeaenue. Oanoit 3 HanOOACE AKTYAABHBIX 32A2Y (DAPMALICBTUYICCKON TEXHOAOTHH CEIOAHSA ABAACTCA co3panne addex-
THBHBIX ACKAPCTBEHHBIX (POPM C HOBBIMH (hAPMAKOAOIMICCKH AKTHBHBIME BEIIECTBAMU. PaCTUTEABHEIC ACKAPCTBCHHEIC ITPCIIa-
PAaTBl OOAGAAIOT IIUPOKUM CIIEKTPOM ACHCTBUSA, HU3KHM YPOBHEM TOKCHYHOCTH M BHICOKOH AOCTYIIHOCTBIO CBHIPBA.

ITear uccaepoBanma. OOOCHOBAHHE AKTYAABHOCTH Pa3spabOTKU CYIIIIO3HTOPHEB, COACP/KAIINX CYOCTAHIIMIO PACTHTEABHO-
IO IIPOHCXOKACHUS, IIOAYIAEMYIO U3 PACTEHHI poAa AmapanT (AaT. Amaranthus) METOAAME H3y9ICHHA AHTEPATYPHBIX AAHHBIX 1
MAapPKETHHIOBOI'O HCCACAOBAHHSA PBHIHKA.

Marepuasbl 1 METOABL. AAfl IIPOBEACHISA aHAAN3A ACCOPTUMEHTA ACKAPCTBEHHON (hopMbl «CyIIosuTopum» ObiAa paspa-
6oraHa 6asa AaHHBIX. Vcrounnkamm mabOpManun cayRkuAn: I'ocyaapcTBEeHHBIN peecTp AekapcTBeHHBIX cpeacts [1], Perucrp
ACKAPCTBEHHBIX CPEACTB [2]. AKTYaABHOCTD PaspabOTKH ACKAPCTBEHHON (DOPMBI «CYIIIIO3UTOPHIY U3ydeHa ¢ oMorrpio SWOT-
aHaamnsa [3].

PesyabTaThl M 00Cy>KACHME., AHAAU3 AAHHBIX AHTEPATYPHl IIOKA3aA, YTO OAHHM U3 IIEPCIEKTUBHEIX PACTCHHM, 00AAAAIO-
IIEX OTHPOKUM CIIEKTPOM (PapMaKOAOTHYECKOIO ACHCTBHA (IIPOTUBOOIIYXOAEBOIO, IIPOTUBOBOCIIAAHTEABHOIO, AHTHOKCHAAHT-
HOTO H I'MIIOAHIIMAGMHYIECKOTO) Ha OPTaHH3M ABAACTCA AMApPaHT, B COCTAaB KOTOPOIO BXOAAT CKBAaACH, TOKO(EPOABI, (purocTe-
POABL 11 Apyrue GHOAOTHYECcKH akTuBHbIE Berectsa (BAB).

Hamboaee mmpokoe IpUMEHEHNE B MCAUIIHCKOM ITpaKTuKe cpeAl BAB AmapanTa MOAYIHA CKBAaACH, BXOAAIIHI B COCTAB
BAKIIMH B KAYCCTBE AABIOBAHTA.

MccaepoBanne pOCCHICKOIO PhIHKA CYIIIO3UTOPHEB IIOKA3AA0, YTO PACTUTCABHBIC KOMIIOHEHTHI 3aHHMAIOT TOABKO 25%
PBIHKA; OOABIIIAA YACTH CYIIIO3UTOPUEB IPEAHASHAYCHA AASl ACICHHA TEMOPPOS HAU OTHOCHTCH K TOMEOIATHYECKAM IIpEIapa-
Tam. Kakyreecs paspooOpasre ACHCTBYIOIIIEIO CIIEKTPA IPEAPATOB AOCTUIAETCH 32 CYET CHHTETHIECKHUX CPeACTB (72%); Heao-
CTATOYHO BHHMAHHA YACACHO ACTCKHM ACKAPCTBEHHBIM CPEACTBAM, OHH COCTABASIOT TOABKO YECTBEPTD CYILIECTBYIOIIEIO PHIHKA.

ITposeaennniit SWOT-aHAAN3 ITO3BOAAET CACAATD BBIBOA, YTO Y AAHHON 4CCOPTHMEHTHOM IPYIIIE IIPEOOAGAAIOT ITOAOKH-
TEABHBIC CTOPOHBI («CHABHBIE CTOPOHBI» H «BO3MOKHOCTIY). CoueTaHHE PAAA IIPEUMYILECTB CYIIIO3UTOPUEB KAK ACKAPCTBEHHOM
dopmer, a Takke apmMakororugeckoro Aciicters BAB AmapaHTa IO3BOAAIOT CACAATH BBIBOA O TOM, YTO HAUDOAEE IIEPCIICKTHB-
Has HpOpMa ACKAPCTBEHHOIO CPEACTBA, COAEPIKAILIETO CYOCTAHIIHIO PACTHTEABHOIO ITPOUCXOKACHUSA, IIOAYIAECMYIO U3 PACTCHHN
poAa AMapaHT — 9TO CYIIIO3UTOPHUH.

Anreparypa:

[1] FocyaapcrBeHHEI peectp ACKapPCTBEHHBIX CPEACTB. MuHMCTEpCTBO 3ApaBooxpaneHus Poccuiickoit Peaepannn [oduin-
aabHbI caitt]. Pecypc aocryma: http://gtls.rosminzdrav.ru (aata obpamenns: 20.04.2023).

[2] Perncrp AekapcrBeHHBIX cpeacTB [odpmimasbbiil caiit]. Pecypec aoctyma: https://wwwitlsnet.ru/ (aata obparenns:
20.04.2023).

[3] Maiicax, O.C. SWOT — anaaus: o6wexr, ¢akropsy, crparerun. [Ipobaema moncka cssizeit mexay daxropamu/ O.C. Maii-
cax// IlpuKkacumiickuil KypHaA: yrpaBaeHue u Beicokue texuosornn. — 2013. — T.21. — Nel. — C. 151-157.
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