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Pedepar:

1. Bynrakos I1. O. YoockoHasieHHSI TeXHOJIOTII 30epiraHHs criapski 3 BAKOPUCTAHHSIM KOMOIHOBaHOTO
6ionosiMepHOro NOKpUTTS. luceprallisl Ha 3000yTTs CTYIIEHs oKTopa ¢inocodii 3i cneuianpHoCTi 181 XapuoBi
TeXHOJI0Tii. TaBpiiiCbKUI Jep>KaBHUM arpOTEXHOJIOTIYHUN YHiBepcuTeT iMeHi IMutpa MOTOpHOro. 3anopixxxKs,
2025. luceprauis npucssyeHa rmpobaemMi 36epeskeHHs SIKOCTi IIaroHiB crapki mif, yac 36epiraHHs Ta e(peKTHBHOro
BUKOPUCTAHHS BigxomiB ii ToBapHOi 06pO6KU. MeTa focCiIKeHHs - TOJAOBXEHHs TEPMiHIiB 306epiraHHs crapxi Ta
crabisnizanis ii sKiCHMX OKa3HUKIB, @ TAKOK CKOPOYEHHS BTPAT i BiIXO[IiB IJISIXOM 3aCTOCYBAaHHS iHHOBALiTHOTO
KOMOGIHOBaHOTO 6i0IIOJIIMEPHOTO MOKPUTTSI aHTUOKCUIAHTHOI fii. Criapyka € LiHHOIO, ITPOTe MIBUAKOIICYBHOIO

OBOY€BOIO KYJIbTYPOIO, L0 IPU3BOAUTD [0 3HAYHUX BTPAT I1icJis 30MpaHHs. AHAJi3 iCHYIOUMX TEXHOJIOTIl BUSIBUB



HeOoOXiIHICTh pO3POOKY HOBUX MiIXOZiB 1715 MifBuiieHHs ii 36epeskeHocTi. EkcrieprMeHTanbHi JOCTiIKeHHS
IIPOBOIUIINCH MTPOTSIroM 2021-2024 pp. Ha 6a3i TaBpilicbKOro Aep>KaBHOrO arpOTEeXHOJIOTIYHOIO YHIBEPCUTETY Ta
InctutyTy npoposospuux pecypciB HAAH Ykpainu. O6’ekTom IociifkeHHs 6yu naronu cnapxi copris Ipiyc Ta
Po3zasi, 06po6seHi 6iononimepHUMY NOKPUTTSIMU. OLIiHKA MPOBOAWJIACH 3@ TOBAPHUMY, (Di3i0I0TiUHUMY,
OpPraHOJIENTUYHUMU Ta 6i0OXIMIYHMMU NIOKa3HNKaMu. [J0OIaTKOBO AOCIIIpKyBaIach MPUIATHICTh BiIXOiB TOBapHOI
00pOoOKY criapxi 115 30araueHHs XapuoBUX NMPoAYKTiB. Ha 0CHOBI excrieprMeHTaIbHUX JaHUX BCTAHOBJIEHO, 1110
IIOKPUTTS HA OCHOBI ajibriHaTy HaTpito (A) abo xiTo3any (Ch) mogoBXyl0Th TEPMiHM 30€piraHHs criapxi Ta
301IBLIYIOTh BUXIi[ CTaHOAPTHOI Ipoaykuii. [TokazaHo JOUiNbHICT fJogaBaHHs PyTUHY (R) mo nokpurrs. O6po6ka R
[IO3UTHBHO BIUJIMHYJIA HA OPraHOJIENITUYHI [I0Ka3HUKY (KOJIp, Typrop) 3aBAsiKy 1Oro aHTUOKCUAAHTHIM Aii,
NiATPUMYIOUX BUIIMK BMICT IirMeHTiB. OlLliHKa KOMOIHOBaHUX ITOKPUTTIB A+R Ta Ch+R nokasaa, 1110 BUKOPUCTaHHS
1% Ch + 1% R 3a6e3nedye HallKpalli pe3yJbTaTy, IOLOBXYIOUM TEPMiH 30epiraHHs crapi Ha TUXKIEHb IIOPiBHSHO 3
KOHTPOJIEM IIpU 30iJIbIIEHH] BUXO/Y CTaHAAPTHOI NpoayKuii Ha 4-7%. [TokpuTTs Ch+R 3a6e3neunsno Haikpauy
TOBApHICTb Ta OpPraHoOJIENTUYHI [I0Ka3HMKM, 30epiratouu KoJjip Ta Typrop, a TakoX 3MEHIIYI0UM BUCUXaHHS 3pi3iB Ta
BTpPaTU Macu CIIap>Xi, He3aJIeXKHO Bif, copTy. O6pobka nokputtsamu Ch ta Ch+R crnioBisibHIOE Jerpajallilo cyxux
PO34YMHHUX pe4oBUH. Ha 14-11 meHb 36epiraHHs ix BMICT y 0Op006JIEHUX 3pa3KaxX HE3HAYHO BiJlPi3HABCS Bif
[I0YaTKOBOTO, TOJi SIK Y KOHTPOJIi BTpaty ctaHoBuM 10-13%. HaBiTe Ha 21-11y 106y BMIiCT CyXUX PO3UMHHUX
PEYOBMH y 00p00JIeHUX 3pa3Kax 3aIuilaBcs Ha 5,5-7,5% suiuM. O6podka Ch+R nis copty Posani ninTrpumyBana
BMICT 1[yKpiB Ha 20% BuLMM Ha 14-i1 neHb 36epiranns. Criocrepiranu npupict 6iskiB (15-20%) mo KiHLs 36epiranHsi.
O6pobka Ch+R nys copry Ilpiyc 3abesnednsa npupict 6inkiB Ha 19% nopiBHSIHO 3 KOHTposleM. O6pobKa
6ionoJsiMepHUMU IIOKPUTTSIMU CIIOBIJIbHIOE Jerpajalito xaopodisis (mo 88% oOinbiue 36epesxxenHHs npu Ch+R) ta
KapoTHHOIiAiB (1o 48% 6inbie npu Ch+R. O6pobka Ch+R cripusie 104aTKOBOMY HaKOIIMYEHHIO (PEHOJIBHUX PEYOBYH,
3HIKYI0UM OKUCJIIOBAJIbHUE cTpec. O6pobKa 6i0MoliMepHIME TOKPUTTSIMU IIPUCKOPIOE HAKOIIMYEHHS
ackopO6iHOBOI KMCJIOTU Ha ITOYAaTKOBOMY eTarli 36epiranss. [Tokpurts Ch+R cyTTeBO mifBuInye 36epeskeHiCTb LIYKpiB,
6inKiB, MirMeHTiB, GEHOJILHUX PEYOBUH Ta BiTaminy C npoTsrom 14 nHiB xosoaunbHoro 36epiraHHs. bazanbHi
YaCTHMHU MAaroHiB CIapXi, 10 € BifX0JaMu, JOCIIKEHO SIK IyKepeJio 6i0JI0TiYHO aKTUBHUX PEYOBUH. 3 6a3aIbHUX
YaCTUH OTPMMAHO MOPOIIOK HIJIIXOM Cy6s1iMaLiiiHOi CymKy. XiMi4HMI aHali3 MOPOIIKY BUSIBUB BUCOKUIA BMICT
MiKpoesieMeHTIB (KaJliit, Kasblliil, MarHil, MHK, 3aJ1i30, Mapraseip, Mifib, pocdop, cipka), IpuuoMy GiNbIIICTb 3 HUX
y IBidi, a Miib - y YOTUPHU pa3u BULli, HiX y LiTbHO3€PHOBOMY INIIEHUYHOMY OOPOIIHi. BiIKOBUI1 KOMIIOHEHT
CTaHOBUTH GJIU3BKO 5% Macu MOPOIIKY, IO POOUTb HOTro LiHHOK 6i0706aBKO0. [IpOTECTOBAHO Psif, peLenTyp
XJIiOHUX BUPOOIB i3 3aMiHOIO YaCTUHM GOPOIIHA Ha IIOPOIIOK CIIap>Ki. BUKOpHUCTOBYBaMyu 40TUpY BapiaHTH
HU3bKOBYIJIEBOJHOTO GOPOIIHA: LiIbHO3EPHOBE 3i CIlesIbTH 200 KiHOa, JUISIHE Ta aMapaHToBe. Xoua OpraHoJIeNTUYHI
OLIiHKM OYyJIM IOCEPEIHIMU 11 esIKUX BUIiB O0POIIHA, NOoAaBaHHs IOPOUIKY criapxki (1o 10%) no cneabToBOro
OOpOIIHA 1310 MPOJYKT 3 BUCOKMMU OPraHOJIENITUYHUMHU XapakTepucTukamu (90-99% Bin MakCUMasbHOI OLIiHKM).
BripoBakeHHSs! pe3yJbTaTiB LOCIiI>KeHHS 010 3aCTOCYBaHHSI KOMOIHOBaHOTO 6iornosimepHoro nokputrts Ch+R
IIO3BOJIMJIO MTOJOBKUTH TEPMIH 30€epiraHHs criapi Ha 7 71i0, reHepyiour npubyTok y po3mipi 80400 - 97300 rpH /T
npu peHTabenpHocTi 30,05 - 32,35%. PesynbTaTi poO6OTHY MiATBEPAKYIOTh 3HAYHUI IIOTEHIiayl 3aCTOCYBaHHS
KOM6iHOBaHOTO 6iomosimepHOro mokputtst Ch+R 11151 MOOBXKEHHS TePMiHIB X0I0IMIBHOTO 30€piraHHsI Crapxi,
NoKpalleHHs ii ToBapHUX Ta 6i0XiMiYHMX MOKa3HUKIB. [JoCTiIKeHHs JeMOHCTpYe e(eKTUBHUM Miaxif 10
palioHaJIbHOTO BUKOPUCTAHHS BiIXOZiB TOBAPHOI 0OPOOKHU CIapiKi MIJIIXOM OTPUMAaHHS 6i0JIOTiYHO LIIHHOTO
nopouiky. Lle# nopouok Moxe 6yTy BUKOPUCTAHUM 111 TiIBUILIEHHS Xap4y0BOi LIHHOCTI XJ1i600yJI04HNX BUPOOIB,
30KpeMa HU3bKOBYIJIEBOJHUX Ta OE3IJIIOTEHOBUX, & TAKOXK CIIPHUsIE 3MEHIIEHHIO XapuOBUX BiiX0[liB. 3allpONIOHOBaHI

TEXHOJIOTII € EKOHOMIYHO BUTiIHMMU Ta BiIKPMBAIOTh HOBI MOKJIMBOCTI IJ151 ITPOJOBOJIbYOTO CEKTOPY.

2. Bulhakov P. O. Improvement of Asparagus Storage Technology Using Combined Biopolymer Coating. Thesis for
obtaining the Doctor of Philosophy degree, specialization 181 - Food Technology. Dmytro Motornyi Tavria State
Agrotechnological University. Zaporizhzhia, 2025. The dissertation is devoted to the issue of preserving the quality
of asparagus spears during storage and the efficient utilization of waste generated from its postharvest processing.
The aim of the research is to extend the shelf life of asparagus and stabilize its quality parameters, as well as
reduce losses and waste through the use of an innovative combined antioxidant biopolymer coating. Asparagus is a



valuable but highly perishable vegetable crop, leading to significant postharvest losses. Analysis of existing
technologies revealed the need to develop new approaches to improve its storability. Experimental research was
carried out during 2021-2024 at Tavria State Agrotechnological University and the Institute of Food Resources of
the NAAS of Ukraine. The study focused on asparagus spears of Prius and Rosalie cultivars, treated with
biopolymer coatings. The evaluation was based on commercial, physiological, organoleptic, and biochemical
parameters. Additionally, the suitability of asparagus processing waste for enriching food products was
investigated. Experimental data showed that coatings based on sodium alginate (A) or chitosan (Ch) extended
asparagus shelf life and increased the yield of marketable produce. The addition of rutin (R) to the coating proved
beneficial. R treatment positively affected sensory characteristics (color, turgor) due to its antioxidant activity,
maintaining higher pigment levels. Evaluation of combined coatings A+R and Ch+R showed that the use of 1% Ch +
1% R produced the best results, extending asparagus shelf life by one week compared to control and increasing
marketable yield by 4-7%. The Ch+R coating ensured the best commercial and sensory quality by preserving color
and turgor and reducing cut-end drying and mass loss, regardless of the cultivar. Treatments with Ch and Ch+R
slowed the degradation of soluble solids. On day 14, treated samples showed minimal loss, while the control lost
10-13%. Even by day 21, soluble solids content in treated samples remained 5.5-7.5% higher. Ch+R treatment for
Rosalie maintained sugar content 20% higher on day 14. An increase in protein content (15-20%) was observed by
the end of storage. Ch+R treatment for Prius resulted in a 19% protein increase compared to control. Biopolymer
coatings slowed the degradation of chlorophylls (up to 88% higher retention with Ch+R) and carotenoids (up to
48% higher with Ch+R). Ch+R treatment promoted the initial accumulation of phenolic compounds, reducing
oxidative stress. The coatings also accelerated ascorbic acid accumulation at the early storage stage. Ch+R
significantly improved the retention of sugars, proteins, pigments, phenolics, and vitamin C over 14 days of
refrigerated storage. Basal parts of asparagus spears, considered waste, were studied as a source of bioactive
compounds. Powder was obtained from basal parts by freeze-drying. Chemical analysis of the powder revealed a
high content of microelements (potassium, calcium, magnesium, zinc, iron, manganese, copper, phosphorus,
sulfur), with most elements being twice as abundant—and copper four times—as in whole wheat flour. The protein
content of the powder was about 5%, making it a valuable dietary supplement. Several bread formulations were
tested by replacing part of the flour with asparagus powder. Four types of low-carbohydrate flours were used:
whole spelt, quinoa, flaxseed, and amaranth. Although organoleptic scores were moderate for some flours, adding
asparagus powder (up to 10%) to spelt flour resulted in a product with high sensory quality (90-99% of the
maximum score). Implementation of the research results using the Ch+R biopolymer coating extended asparagus
shelf life by 7 days, generating profit of UAH 80,400-97,300 per ton with a profitability of 30.05-32.35%. The
results confirm the significant potential of Ch+R biopolymer coating in extending asparagus shelf life and
improving its commercial and biochemical quality. The study demonstrates an effective approach to the rational
use of asparagus processing waste by producing biologically valuable powder. This powder can enhance the
nutritional value of bakery products, particularly low-carbohydrate and gluten-free items, and helps reduce food
waste. The proposed technologies are economically feasible and open new opportunities for the food sector.

Jep>kaBHHH peecTpaniliHuil Homep JiP:

IIpiopuTeTHHI HanpsSIM PO3BUTKY HayKH i TeXHIKHU: Hayku npo XUTTH, HOBi TEXHOJIOTII MpodinakTuKy

Ta JIiKyBaHHs HaNIOWNPEHIINX 3aXBOPIOBAHb

CrpareriyHui NpiopUTETHUI HANIPSIM iHHOBaILLIMHOI JiSIIBHOCTI: TexHOIOrYHE OHOBJIEHHS Ta

PO3BUTOK arpOIIPOMUCIIOBOTO KOMILJIEKCY
ITizcyMKH BOCIiAKEHHS: TeopeTndHe y3arajbHEHHS | BUPilleHHs BAKIMBOI HAYKOBOI IPO6GIeMn
ITy6ostikamii:

e Priss, O., & Bulhakov, P. (2024). Storage waste of Asparagus as a valuable source of phenolic compounds.

HaykoBuii BicHUK TaBpiliCbKOTO Jep>KaBHOTO arpOTEXHOJIOTIYHOTO YHIBEPCUTETY, 14(2).



https://doi.org /10.32782 /2220-8674-2024-24-2-15

e Priss, O. P., Sukhenko, V. Y., & Bulhakov, P. O. (2023). Asparagus Dry Soluble and Insoluble Matter During
Storage. HaykoBuii BicHUK TaBpiliCcbKOTro Jep>kaBHOI'O arpOTeXHOJIOTiYHOro yHiBepcurerty, 1(13), 1-10.
https://doi.org/10.31388 /2220-8674-2023-1-24

e Priss, O. P., Bulhakov, P., Kolisnychenko, T. O., & Gazzavi-Rogozina, L. V. (2023). Using Protective Coating for
Reduction of Losses While Storing Asparagus. ITpani TaBpilicbkoro nep>aBHOTO arpOoTe€XHOJIOTYHOTO
yHiBepcuTeTy imeHi iImutpa MoTtopHoro, 1(23), 188-198. https://doi.org /10.31388 /2078-0877-2023-23-1-188-
198

e Priss, O., Hutsol, T., Glowacki, S., Bulhakov, P., Bakhlukova, K., Osokina, N., Nurek, T., Horetska, I., &
Mykhailova, L. (2024). Effect of Asparagus Chitosan-Rutin Coating on Losses and Waste Reduction During
Storage. Agricultural Engineering, 28(1), 99-118. https://doi.org/10.2478 /agriceng-2024-0008

HaykoBa (HayKOBO-TE€XHiYHa) IPOAYKILiSL: TEXHOIOr; MaTepiasy; aHaITHYHI MaTepiann

ConiaJibHO-€KOHOMIYHA cnpﬂMOBaHiCTb: 36ibLIEHHS 0OCSTIB BUPDOOHUIITBA; MOJIIIIIIEHHS CTaHY

HABKOJIUIIHBOTO CEPENOBUILA; EKOHOMISI MaTepiaiB

OxopoHHi gokymeHTH Ha OIIIB:

Bunaxopu, KOpHCHI MOJI€JIi, TPOMUCIIOBI 3pa3Ku

B IIpoLeCi 0(POPMIIEHHS
BrnpoBaaKeHHS pe3yJIbTaTiB AHCEPTalii: BuposamkeHo

3B'130K 3 HAYKOBHMH TEMaMH:

VI. BizomocCTi Ipo HayKOBOr0 KepPiBHHKA /KEPiBHUKIB (KOHCYJIbTaHTA)
Baacue IlpizBume Im'a Ilo-6aTbKOBI:

1. IIpicc Onecs IleTpiBHa

2. Olesya P. Priss

KBasigikamis: 1. 1. ., npodecop, 05.18.13

InenTudikarop ORCID ID: He 3acrocosyerbcs

JoparkoBa inHdpopmamnist:

IloBHe HaiMEeHYBaHHSI IOPHUAHUYHOI OCOOM: TaBpiiiCbKMIi JePKaBHMUIA arpOTEXHOIOTIYHMUI YHIBEPCUTET

imeni Imutpa MoTopHOro
Kopg 3a €IPIIOY: 00493698

Micuesnaxo;perHﬂ: IpocneKT bormana XMeapHULBKOTO, 18, MesiTonosb, MeliTonoabCbKui p-H., 72312,
Ykpaina

dopma ByacHOCTI: [lepxkasna

Cdepa ynpaBriHHS: MiHicTepCcTBO OCBITH | HayKK YKpaiHu

InenTudikarop ROR:

VII. BizomocTi npo odiniiHHX ONIOHEHTIB Ta PEIeH3€HTiB

OdiuiiiHi OTIOHEHTH



Baacwue IlpizBumie Im's Ilo-6aTbKOBI:
1. 3amopceka Ipuna JleonigisHa

2. Iryna L. Zamorska

KBasigikamis: 1. 1. u., npodecop, 05.18.13

Imentudikarop ORCID ID: He zacrocoyerbcs

JoparkoBa iHdopmamist:

IToBHE HaﬁMeHyBaHHﬂ IOPUOHUYHOL 0COOH: YMaHCHKUIl HAlliOHA/IbHUIA YHIBEPCUTET
Kopg 3a €IPIIOY: 00493787

MicueSHaxo,vieHHﬂ: ByJI. [HCTUTYTCBKA, Oy1. 1, YMaHb, YMaHChKU p-H., 20301, Ykpaina
dopma BracHOCTI: /lepxaBHa

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH i HayKU YKpaiHu

InenTudikarop ROR:

BiacHe IIpi3Buie Im'sa ITo-6aTbKOBI:
1. Oymak Osipra BsiuecsaBiBHa

2. Olha V. Dushchak

KBasigikamis: . t. u., gouent, 05.18.13

InenTudikarop ORCID ID: He 3acrocosyetses

JonaTkoBa iHpopmanis:

IloBHe HaliIMeHYBaHHS IOPUAHYHOL 0C00H: HaioHanbHU# yHIBEPCUTET XapYOBUX TEXHOJIOTIi
Koz, 3a €IPITIOY: 02070938

Micuesnaxo,r.pKeHHa: ByJI. Boslomumupceska, 6yg. 68, Kuis, 01601, Yxkpaina

dopma ByacHOCTI: Jlepxasna

Cdepa ynpaBiriHHS: MiHicTepCcTBO OCBITH i HAayKu YKpaiHu

InmenTudikarop ROR:

PeuenseHTu

Biacue IlpizBuuie Im's I1o-6aThKOBI:
1. IBanoBa Ipnna €BrenisHa

2. Iryna Y. Ivanova

KBasigikamis: k.c.-r.u., nouenr, 05.18.03
InenTudikarop ORCID ID: He 3acrocosyetscs
JoparkoBa iHdpopmamnis:

IloBHe HaiMeHYBaHHSI IOPHUAHUYHOI OCOOH: TaBpiiiChbKMIi iepKaBHUIA arpOTEXHOIOTIYHMIA YHIBEPCUTET

imeni Imutpa MOTOPHOTO



Kog 3a €IPIIOY: 00493698

Micueanaxo,zm(eﬂnaz IIpOCIEKT bormana XMeapHULBKOTO, 18, MestiTonosb, MeliTonoabCbKui p-H., 72312,

Ykpaina

dopma BracHOCTI: JlepxasHa

Cdepa ynpaBiriHHS: MiHicrepcTBo OCBiTH i HayKu YKpaiHu

InenTudikarop ROR:

BiacHe IIpi3Buie Im'sa I1o-6aTbKOBI:
1. Kropuesa JlrogpMuia MukosiaiBHa

2. Lyudmila Kyurcheva
KBasiikamis: k.c.-r.u., 06.01.15
InenTudikarop ORCID ID: He 3acrocosyeTscs

HoparkoBa indopmamnist:

IloBHe HaliIMeHYBaHHS IOPUAHYHOL 0COOH: TaBpiliChKUil Iep>KaBHUI arpOTEXHOJIOTIYHUI YHiBEpCUTET

iMeHi JImutpa MOTOpHOTO

Koz 3a €IPIIOY: 00493698

MicueSHaxo,vieHHﬂ: npocnekT bormana XMeapHULBKOTO, 18, MestiTonosb, MeniTonoabCbkuil p-H., 72312,

Ykpaina

dopma BracHOCTI: JlepxasHa

Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH 1 HayKU YKpaiHu

InenTudikarop ROR:

VIII. 3aKkJII04Hi BiZoMOCTi
BsiacHe IIpi3Buie Im'sa ITo-6aTbKOBi
TOJIOBH pagu

BaacHe IlpizBuiie Im's ITo-6aTbKOBI
rOJIOBYIOYOTO Ha 3acCiiaHHi
BigmoBigasbHUH 32 MiATOTOBKY

00JIIKOBHX JOKYMEHTIB

Peectpartop

KepiBHuKk Bigginy YKpIHTEI, mpo €
BiZITIOBiJaJIbHUM 3a PEECTpalLio HayKoBoOi

OisIJIBHOCTI

Januyenko OsieHa OsiekcaHIpiBHa

Januyenko OsieHa OsiekcaHIpiBHA

Tapanenko 'anuHa I'puropiBHa

VKpIHTEI

Opuenko Tetsna AHaTosiiBHA



