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1. Bynrakos I1. O. YoockoHaseHHS TeXHOJIOTII 30epiraHHs crapi 3 BAKOPUCTAaHHIM KOMOIHOBaHOTO
6iononimMepHOro nNokpuTTs. Juceprauist Ha 30006yTTs CTyNeHs AoKTopa dinocodii 3i cnenianbHOCTi 181 Xap4oBsi
TeXHOJIOTii. TaBpiiiCbKUI Iep>KaBHUM arpOTEXHOJIOTIYHMN yHiBepcuTeT iMeHi Imutpa MoTtopHOro. 3anopixks,
2025. Jlucepratis npucBsyeHa mpo6aeMi 36epekeHHs KOCTi TaroHiB crapKi mif; yac 36epiraHHs ta e()eKTHBHOTO

BUKOPUCTaHHS BigxomiB ii ToBapHOi 06pO6KU. MeTa JoCiI)KeHHS - TONOBXEHHS TEPMiHIB 36€piraHHs crapxxi Ta



crabisnizanis ii AKiCHMX OKa3HUKIB, @ TAKOK CKOPOYEHHS BTPAT i BiIXO[IiB LIJISIXOM 3aCTOCYBAaHHS iHHOBALITHOTO
KOMOIHOBaHOTO 6i0TI0JIIMEPHOT0 TOKPUTTSI aHTUOKCUIAHTHOI Iii. Criapyka € LiHHOI0, ITPOTe MIBUAKOIICYBHOIO
OBOY€BOIO KYJIbTYPOIO, L0 IPMU3BOAUTD [0 3HAYHUX BTPAT IicJis 36MpaHHs. AHaJli3 iCHYIOUMX TEXHOJIOTIl BUSIBUB
HeOoOXiHICTb pO3pOOKY HOBUX IMiXOiB AJ1s MiABUIIEHHS ii 30epeskeHOoCTi. EkciepuMeHnTanbHi HOCTiIKeHHS
npoBoAuInCH IpoTsirom 2021-2024 pp. Ha 6a3i TaBpiliCbKOro Iep>KaBHOTO arpOTEXHOJIOTIYHOTO YHIBEPCUTETY Ta
InctutyTy npoposospuux pecypciB HAAH Ykpainu. O6’ekTom IociifkeHHs 6ysu naronu cnapxi coprtis Ipiyc Ta
Po3zasi, 06po6seHi 6iononimepHUMY NOKPUTTSIMU. OLIiHKA IPOBOAUJIACH 32 TOBAPHUMY, Qi3i0I0TiUHNMY,
OPTraHOJIENTUYHMMMU Ta 610XiMiYHUMU NTOKa3HUKaMU. JJ01aTKOBO OCIiKyBalach IPUIATHICTD BiTX0iB TOBApHO1
00poOKY criapxi 1J1s 30araueHHs XapuoBUX MPOAYKTiB. Ha OCHOBI ekxcrieprMeHTaIbHUX JAHUX BCTAHOBJIEHO, 1110
IIOKPUTTS1 HA OCHOBI asibriHaTy Hatpito (A) abo xiTo3any (Ch) momoBXy0Th TEPMiHM 30€piraHHs Criapxi Ta
301IBIIYIOTh BUXIi[ CTaHOAPTHOI Ipoaykuii. [TokazaHo moUinbHICT fJogaBaHHs pyTUHY (R) mo nokpurrs. O6pobka R
MIO3UTUBHO BIUIMHYJIA HA OPraHOJIENITUYHI IOKa3HUKU (KOJIip, TYProp) 3aBAsKU 10ro aHTUOKCUIAHTHIM A,
NiATPpUMYIOUX BUIIUH BMICT IirMeHTiB. OlliHKa KOMOiHOBaHUX NMOKPUTTIB A+R Ta Ch+R nokasasna, 1110 BUKOPUCTaHHS
1% Ch + 1% R 3abe3neuye Halikpallli pe3yJbTaTH, I0JOBXYIOUM TEPMiH 30epiraHHs crapi Ha TUXKI,eHb IIOPiBHSHO 3
KOHTPOJIEM NIPU 30i/IbIIEHHI BUXOAY CTAaHIAPTHOI IpoayKuii Ha 4-7%. [Tokpurtsa Ch+R 3abe3neunsio HalKpaly
TOBApPHICTb Ta OPraHOJIENITUYHI [IOKa3HUKH, 36epiralouu KoJjip Ta Typrop, a TakoX 3MEHIIYI0UM BUCUXaHHS 3pi3iB Ta
BTpaTU Macu CIIapXi, He3aJiexkKHo Bif, copTy. O6pobka nokputtsamu Ch ta Ch+R cnioBisibHIOE Jerpajalilo cyxux
PO3YMHHUX pe4yoBUH. Ha 14-11 meHb 36epiraHHs ix BMICT y 00p06JiIeHUX 3pa3KaxX HE3HAYHO BifIPi3HSBCS Bif
II0YaTKOBOTO, TOA] SIK Y KOHTPOJIi BTpaTu ctaHoBuIu 10-13%. HaBiTe Ha 21-1m1y 106y BMICT CyXUX PO3YMHHUX
PEYOBHH y 00p00JIeHUX 3pa3Kax 3aIuilaBcs Ha 5,5-7,5% suiuM. O6podka Ch+R nis copty Posani ninTpumyBana
BMICT 1yKpiB Ha 20% BuIIMM Ha 14-11 neHb 36epiraHHs. Crioctepirany npupict 6iskis (15-20%) 1o KiHLg 36epiraHHsl.
O6pobka Ch+R nina copty Ilpiyc 3a6e3nevynsa npupict 6inkiB Ha 19% nopiBHAHO 3 KOHTpoJsieM. O6po6Ka
6ionosiMepHUMU IIOKPUTTSIMU CIIOBUJIbHIOE Jierpazalio xaopodisnis (mo 88% obinbue 36epesxeHHs rnpu Ch+R) Ta
KapoTHHOiAiB (10 48% 6inbie npu Ch+R. O6pobka Ch+R cripusie 104aTKOBOMY HaKOIIMYEHHIO (DEHOJIbHUX PEUYOBKH,
3HIDKYIOUM OKUCJIIOBAJIbHUMN cTpec. O6pobOKa 6i0M0oIiMEPHUMY MOKPUTTSIMU MTPHUCKOPIOE HAKOMUYEHHS
aCKOPO6iHOBOI KACJIOTU HA I0YaTKOBOMY eTarli 36epiranHs. [Tokputrs Ch+R cyTTeBo nifBuilye 36epexxeHicTsb LyKpiB,
6inKiB, irMeHTiB, GEeHOJIbHUX PeYOBUH Ta BiTaminy C npotsrom 14 nHiB xosoaunbHoro 36epiraHHs. bazanbHi
YaCTHMHU MAroHiB CIapKi, 10 € BifXoJaMu, JOCiIKEHO SIK IyKepeJso 6i0JI0TiYHO aKTUBHUX PEYOBUH. 3 6a3abHUX
YaCTUH OTPMMAHO IIOPOUIOK IIJISIXOM CyOIiMaLIifHOI CYIIKY. XiMiYHMI aHAJIi3 TOPOUIKY BUSIBUB BUCOKUM BMICT
MiKpOeJieMeHTIB (KaJliii, Kasblliil, MarHii, L1HK, 3aJ1i30, MapraHeLp, Mifp, pocdop, cipka), mprIoMy GisIbIIICTb 3 HUX
y IBidi, a Miib — y YOTUpHU pa3u BULli, HiX y LiTbHO3€pHOBOMY IIIEHUYHOMY OOPOIIHi. BiIKOBUI1 KOMIIOHEHT
CTaHOBUTH GJIU3BKO 5% MacU MOPOIIKY, 1[0 POOUTH HOTO LiHHOI 6i07,06aBKO0. [IpOTECTOBAHO Psif, peLenTyp
XJII6HMX BUPOOIB i3 3aMiHOIO YaCTUHM OOPOIIHA HAa MOPOIIOK CIIAapXKi. BUKOpUCTOBYBAIM YOTHMPU BapiaHTU
HU3bKOBYIJIEBOJHOTO GOPOIIIHA: LiJIbHO3EPHOBE 3i CIiesIbTy abo KiHOa, JUISIHE Ta aMmapaHToBe. Xoya OpraHoJIeNTUYHi
OLIiHKM OYyJIM IIOCEPEeIHIMU 11 JesIKUX BUIiB O0OPOIIHA, NoAaBaHHs IOPOUIKY criapxki (1o 10%) 1o cneabToBOro
O0polIHa [1aJI0 IPOAYKT 3 BUCOKMMU OPraHOJIENITUYHUMU Xapakrepuctukamu (90-99% Bif MaKCHMaJbHOI OLIiHKM).
BripoBamkeHHS pe3yJbTaTiB LOCIIIKEeHHS 010 3aCTOCYBaHHS KOMOIHOBaHOTO 6iononimepHoro nokputts Ch+R
II03BOJIMJIO MTOJOBXKUTH TEPMIH 30epiraHHs criapi Ha 7 71i0, reHepyiouu npubyTok y po3mipi 80400 - 97300 rpH /T
npu peHTabesnbHocTi 30,05 - 32,35%. Pe3ysibTaTl pO60TH MigTBEPAXKYIOTh 3HAYHUI MOTEHIIias 3aCTOCYBAHHS
KOMOGiHOBaHOro 6ionosiimepHoro nokputtst Ch+R 117151 Nog0BXKEHHS TEPMiHIB X0JI0AUJIBHOTO 36€PiraHHs Crlapxi,
NoKpalleHHs ii ToBapHUX Ta 6i0XiMiYHMX MOKa3HUKIB. [JoCiIkeHHs JeMOHCTpYe e(eKTUBHUM Miaxif 1o
palioHaIbHOTO BUKOPUCTAHHSI BiIXOiB TOBAPHOI 0OPOOKHU CIIapyKi MIJIIXOM OTPUMAaHHS 06i0JIOTiYHO LIiHHOTO
MOPOIIKY. Le# mopouoK MOXKe 6yTY BUKOPUCTAHUH 1715 MiABUIIEHHS Xap4yOBOi L[iHHOCTI XJ1i600YyJI0UHUX BUPOOIB,
30KpeMa HU3bKOBYIJIEBOIHUX Ta OE3TIIOTEHOBUX, & TAKOK CIIPHUSIE 3MEHIIEHHIO XapuyOBUX Biix0iB. 3alpONOHOBaHI
TEXHOJIOTII € EKOHOMIYHO BUTiTHVMU Ta BiIKPMBAIOTh HOBI MOKJIMBOCTI JJ151 TPOJOBOJIBYOTO 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.
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