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1. Incepranis cipssMOBaHa Ha YI,OCKOHAJIEHHS METOMKYA OTPUMAaHHS KaJyCHOI 6i0Macu aMapaHTy, JOCTiIKeHHS
ONTUMAaJIbHUX YMOB €KCTpaKLlii MeTabos1iTiB, QpiToXiMiuYHMI aHAJIi3 eKCTPAKTiB aMapaHTy, BU3HAYEeHHs 6i0JI0riyHO]
Ijii, po3po06JIeHHS Ta JOCiI)KEHHSI KOCMETUYHUX IPOIYKTIB i3 €KCTPAKTOM KaJlyCHOI 6ioMacu amapaHTy. 3a JaHUMU
Cy4YacCHUX JITepaTypHUX AKepeJl, aMapaHT Ma€ BUCOKUI BMICT MeTaboIiTiB Ta 3aCTOCOBYETHCS Y HAPOIHIN
MeIULVHI. BioTeXHOJIOTIYHNI MEeTO, OTPUMAaHHS POCJIMHHOI CHPOBUHY 03BOJISIE OTPUMYBATU YUCTY biomacy
HEe3aJIeXHO Bifl CE30HY i3 BUCOKAM BMiCTOM M€TaboJIiTiB. [lJ1s1 OTPMMaHHS KaJlyCHOi 6ioMacy aMapaHTy in vitro
BHMKOPHMCTOBYIOTh cepenioBuile Mypacure-CKyra i3 peryasiTopamu pocTy. BisbIIicTb JIikapCbKUX 3aCO06iB i3
pereHepyBaJIbHOIO Ji€l0 € XiMiYHOTO MOXOAKEHHS. AKTyaJIbHUM € BUTOTOBJIEHHS KOCMETUYHHUX 3aCO0iB i3
€KCTPaKTOM KaJIyCHOi 6ioMacy aMapaHTy, SIK akTUBHUM iHrpesiieHToM. PO3po6sieHO oeTalHy CXeMy JOCTiIKeHb,
110 CKJIQJAEThCS 3 ITSITH €TaliB. SIK MaTepiany AOCIiIpKEHHs1 00paHO YKPaiHChKi COPTY aMapaHTy «Jlepa» Ta
«YnbTpa», a TaKOX (piToyail amapaHTy 3BUYAHOr0. BU3Ha4ueHO MeTOIMKY OTPMMAHHS KaJayCHOi 6iomacu Ta

IOCTiIKeHb 1J1s1 BUKOHAHHS 3aBanb. [IpoBeneHo PEST-ananiz Ta SWOT-aHasi3 i1 00rpyHTYBaHHS OOLIJIBHOCTI



BMKOPHCTaHHSI 6i0T€XHOJIONYHOrO METOY KYJIbTYPH TKaHUH POCJIMH. BCTaHOBIJIEHO, 10 JOBTOTPUBAJIE
IIpaliMyBaHHS Y PO34KHI ribepesioBoi KUCI0TH KOHLeHTpalieto 0,25 MT/J1 [TOKpallye CXOXICTh HACiHHA in vitro.
OnTuMasnbHi pe3ysbTaTu CTepuilisalii HaciHHS amapaHTy OyJIM OTPUMAaHi IpY BUKOPUCTAHHI rijponpaiiMyBaHHs
npotsrom 96 rop i3 nogansmoro crepuinisauiero 20 xB'y 30 % nepokcuzii BOGHIO. BCTaHOBIJIEHO, 110 aKTUBHE
KaJIyCOYTBOPEHHS BiOyBa€TbCS HA LIi/IMX IPOPOCTKAX aMapaHTy OTPMMAHUX in vitro Ta npyu BUKOPUCTAHHI HACIHUH
K eKCIIJIaHTiB. Halikpalli pe3ysibTaTi HaKOIIMYEeHHS KaJlyCHOI 6ioMacu criocTepirajau py BUKOPHCTaHHi
cepenosull Mypacure-Ckyra i3 jofaBaHHsIM 3 Mr/J1 6eH3uaMiHonypuHy Ta 0,50 Mr/J1 HaTUIOLTOBOI KUCJIOTH.
Bu3sHaueHO ONTUMAaJIbHI IapaMETPU NIPOL,ECY OTPMMAHHS €TaHOJIbHUX €KCTPAKTIB TPaBy, HACIHHS Ta KaJlyCcy
aMapaHTy 151 MAaKCUMaJIbHOTO BMiCTy MOJTI)EHOJIbHUX CIIOJIYK Ta PIaBOHOILIB. JIOCHiIKEHO BIIJIUB TUITY
€KCTpareHTy, IPUAATHOTO OJIs1 KOCMETUYHOIO 3aCTOCYBaHHS, TEMIIEPATYPU Ta 4aCy €KCTPaKLii Ha BMICT
NOJIi(PEHOJIbHUX CIOJIYK Ta (PJIaBOHOILIB y €KCTPAaKTaX TPAaBU Ta KaJayCHOI 6iomacu amapaHTy. [TokasaHo
[IEPCIEKTUBHICT BUKOPUCTAHHS IJIiL€PYHY Ta aMOJVMETHUKOHY SIK €KCTPAreHTiB 1S BUJIyYEHHS LiJIbOBUX
MeTaboJiTiB. [IpoBeieHO JOCIIIPKEeHHS SIKICHOTO CKJIaZly MeTaboJIiTiB B eKCTpaKkTax amapaHTy. [neHTudikosaHo
aMiHOKHCJIOTY Y BOJHUAX €KCTPaKTaxX HaciHHs Ta TPaBU aMapaHTy METOJO0M TOHKOIIApoBoi xpoMaTtorpadii.
CnekTpo(OTOMETPUYIHO BUSBIIEHO, 1[0 HANBUILMNA BMICT aMiHOKUCIIOT 6yB y 100 % ririLlepuHOBOMY €KCTPaKTi TpaBU
amapanty copty «Jlepa». CrieKTpoOoTOMETPUYHO BUSIBJIEHO, 110 HAUBUIMI 3arajIbHUN BMICT NirMeHTiB € y 50 %
IJIiEPMHOBOMY €KCTPAKTi TpaBU amapaHTy copry «Jlepa» Ta 40 % eTaHOJIbHOMY €KCTPAKTi TPaBU aMapaHTy
3BMYANHOTO. AHTUOKCUIAHTHY aKTUBHICTh EKCTPAKTIB aMapaHTy JoCimKeHo metogamu DPPH, ABTS+,
mopudixoBanum FRAP, pocdomonibneHoBUM METOIOM, LIJIIXOM aHasli3y KiHETUKY iHribyBaHHS aBTOOKHCJIEHHS
aJipeHa’siiHy Ta BUSHAYEHHS OKCUIATUBHOTO CTPECY Ha TBAPUHHUX KJIITUHAX. BCi JOCIiIpKeHi €KCTPaKTH BUSBUIN
BHCOKY 3[IaTHICTb [0 HelTpasizalii BiIbHUX pafuKaiis. 3a IOMOMOro MeTony nudysii B arap, BCTAHOBJIEHO
BHCOKY 4yTJIMBiCTb TecT-KyabTyp Escherichia coli Ta Candida tenuis no riilepruHOBUX €KCTPAKTIB TPABU aMapaHTy
copTy «Jlepa», TpaBu aMapaHTy 3BUYaWHOTO Ta KJIyCy aMapaHTy COPTY «YbTpa». CIUPTOBI €KCTPAKTX HACiHHSA
aMapaHTiB copTiB «Jlepay Ta «YbTpay, TpaBu aMapaHTy 3BUYaIHOrO IIPOSIBUIIM BUCOKY aHTMMIKPOOHY aKTUBHICTb
npotu Staphylococcus aureus. [I7151 TOJabIIMX PO3POOOK SIK aKTUBHUIM KOCMETUYHUI KOMIIOHEHT OYyJI0 BUOPaHO
100 % rniLepurHOBi eKCTpaKTH amapaHTy. [IpoBesieHO PO3POOKY KOCMETUYHMX 3aC00iB Y €MyJIbCiliHIl, resieBiil Ta
iHkarcynboBaHiit popmi. O6paHO CYKYIHICTb aKTUBHUX KOMIIOHEHTIB, 1110 KOMIIJIEKCHO [Iil0Th Ha pereHepariiio
LIKipH, i I71iLIepUHOBUI €KCTPAKT KaJyCy aMapaHTy € aHTUMIKPOOHMM Ta aHTMOKCHUIAHTHHUM aKTUBOM. BifnoBigHO
IIO PE3yJbTATIB NOCTiIKEeHHS (Pi3NKO-XiMiYHMX BJIACTUBOCTEN TECTOBUX 3Pa3KiB, ONITUMAIbHUM CKJIAJJOM €MYJIbCii €
3acib i3 0,5% xcaHTaHOBOI Kamesi Ta emysieraropamu 2% Planta M i 5% Olivem 1000; onTrManbHUM IeJIeBUM
3acoboM e BapiaHT i3 1,0% Solagum AX ta 0,4% BHCOKOMOJIEKYJISIPHOI rialypOHOBOI KMCJIOTH; @ ONITUMAaJIbHUM
inkancynboBanuM - i3 0,3% anbrinaty Hatpio, 0,3% kcanTaHoBOI Kamepi Ta 1,0% kapareHany. [IpencraBieHo
TEXHOJIOTIYHY GJIOK-CXEMY BUTOTOBJIEHHSI KOCMETUYHUX 3aCO0iB Ta CKJIA[, 3aIIMCAHO 3TiZHO MDKHAPOIHOI

HomeHkiarypu INCIL

2. The dissertation is aimed at improving the method of obtaining amaranth callus biomass, studying the optimal
conditions for extracting metabolites, phytochemical analysis of amaranth extracts, determination of biological
action, and development and research of cosmetic products with amaranth callus biomass extract. According to
contemporary literature, amaranth has a high content of metabolites and it is used in folk medicine. The
biotechnological method of obtaining plant biomass allows the production of pure biomass with a high content of
metabolites regardless of the season. To obtain amaranth callus biomass in vitro, Murashige-Skoog medium
modified with growth regulators is used. Most medicinal products with a regenerating effect are of chemical
origin. The manufacture of cosmetic products with amaranth callus biomass extract as an active ingredient is
relevant. A phased research scheme consisting of five stages was designed. Ukrainian amaranth cultivars ‘Lera’ and
‘Ultra’, along with Amaranthus retroflexus phytotea, were selected as research materials. The methods for callus
biomass production and research procedures to fulfill the objectives were determined. PEST and SWOT analyses
were performed to validate the feasibility of using the biotechnological method of plant tissue culture. It was found
that long-term priming in a 0.25 mg/1 gibberellic acid solution improves seed germination in vitro. The optimal
results of amaranth seed sterilization were obtained using hydropriming for 96 hours followed by sterilization for



20 minutes in 30% hydrogen peroxide. It was established that active callus formation occurs on whole amaranth
sprouts obtained in vitro and when using seeds as explants. The best results of callus biomass accumulation were
observed using Murashige-Skoog media with the addition of 3 mg/1 benzylaminopurine and 0.50 mg/1
naphthaleneacetic acid. The optimal conditions for obtaining ethanol extracts of amaranth herb, seeds, and callus
biomass for maximum content of polyphenolic compounds and flavonoids were determined. The influence of the
type of extractant suitable for cosmetic use, temperature, and extraction time on the polyphenolic compounds and
flavonoid content in amaranth herb and callus biomass extracts was examined. The potential of using glycerin and
amodimethicone as extractants for the target metabolites was demonstrated. The qualitative profile of metabolites
in amaranth extracts was examined. Amino acids were identified in aqueous amaranth seeds and herb extracts
using thin-layer chromatography. Spectrophotometrically, it was revealed that the highest amino acid content was
in the 100% glycerin extract of amaranth herb cv. ‘Lera’. Spectrophotometrically, it was revealed that the highest
total pigment content was in the 50% glycerin extract of amaranth herb cv. ‘Lera’ and the 40% ethanol extract of A.
retroflexus herb. The antioxidant activity of amaranth extracts was investigated using DPPH, ABTS+, modified
FRAP, phosphomolybdenum methods, by analyzing the kinetics of inhibition of adrenaline autooxidation and
determining oxidative stress in animal cells. All tested extracts were highly effective in neutralizing free radicals.
Using the agar diffusion method, a high sensitivity of Escherichia coli and Candida tenuis test cultures to glycerin
extracts of amaranth herb cv. ‘Lera’, A. retroflexus herb, and amaranth callus cv. ‘Ultra’ was established. Ethanol
extracts of amaranth seeds cv. ‘Lera’ and cv. ‘Ultra’, and A. retroflexus herb demonstrated high antimicrobial
activity against Staphylococcus aureus. 100 % glycerin extracts of amaranth were selected for further development
as active cosmetic ingredients. Cosmetics were developed in emulsion, gel, and encapsulated form. A set of active
components was selected that has a comprehensive effect on skin regeneration, and the glycerin extract of
amaranth callus is an antimicrobial and antioxidant active component. According to the results of the study of
physicochemical properties of the test samples, the optimal emulsion formulation consists of 0.5% xanthan gum
and emulsifiers 2% Planta M and 5% Olivem 1000; the optimal gel product is the variant with 1.0% Solagum AX and
0.4% high-molecular hyaluronic acid; and the optimal encapsulated product contains 0.3% sodium alginate, 0.3%
xanthan gum, and 1.0% carrageenan. A technological flowchart for producing a cosmetic emulsion is presented,
and the product formulation is recorded in accordance with the internationa INCI nomenclature.
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Micuesﬂaxo,rm(eHHﬂ: ByJ. Crenana banpepu, JIbBiB, 79013, Ykpaina

dopma BracHOCTI: JlepxasHa

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR:

Baacue IlpizBuuie Im's Ilo-6aTbKOBI:
1. Israok Bacumbs Bosmogumuposny

2. Vasyl V. Diachok

KBasigikanis: n.1.1., npodecop, 05.18.12

Imentudikarop ORCID ID: 0000-0002-5376-5256

JoparkoBa iHpopmanist: V-4908-2017; 6506835588

IloBHe HaﬁMeHyBaHHﬂ IOPUIUYHOL 0C00H: HaujionanbHuii yHiBepcuteT "JIbBiBCbKa MOJTiITEXHIKA"
Kopg 3a €IPIIOY: 02071010

Micqesﬂaxon)KeHHﬂ: ByJs1. Crenana bannepu, JIbBiB, 79013, Ykpaina

dopma ByacHOCTI: Jlepxasna

Cdepa ynpaBiriHHS: MiHicTrepcTBo OCBiTH i HayKu YKpaiHu

InenTudikarop ROR:

VIII. 3ak/1104Hi BiZOMOCTI

BaacHe IlpizBume Im's I10-6aTbKOBI TaBpunsx Bikropis BacunisHa
rOJIOBH paau

Biacue IpizBume Im's I10-6aTbKOBI Faspunsk Bikropis Bacunisna
rOJIOBYIOYOrO Ha 3acCimaHHi

BiamoBigaibHUH 32 MiZITOTOBKY Monurka Hataris SIpociiasisna
00JIiIKOBHX JOKYMEHTIB

Peec-rpaTop FOpuenko TetsiHa AHaToJiiBHA



KepiBHuk Bigginy YKpIHTEI, mpo €
BiZITIOBiZaIBHUM 3a peecTpallilo HayKoBoi IOpuenko TeTsHa AHaTosiiBHA

JisiIbHOCTI




