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AHOTANIA

/Ipozo O. O. QOcHoBu 30epiraHHsl IUIOAIB 3€PHATKOBHUX KYJbTYP 3
nicas30upabHOI0 00PoOKOI0 iHridiTOpOM eTHIIeHY. — KBamidikamiitHa HayKoBa mparis
Ha IpaBaxX PyKOMUCY.

Huceprarrisi Ha 3100yTTS HayKOBOTO CTYMEHS JOKTOPa CUIbCHKOTOCIOMAPCHKIX
Hayk 31 cnemiaabHocTi 06.01.15 — mepBuHHa 00poOKa MPOAYKTIB POCIMHHHUIITBA
(20 «ArpapHi Haykd Ta TPOJIOBOJBCTBO»). YMAHCHKHH HAIllOHAJIBHUN YHIBEPCHUTET
caJiBHUIITBA, YMaHb, 2023 p.

KBamidikariiiina HayKkoBa Ipars MpUCBSIUYEHA YJOCKOHAIICHHIO 30epiraHHs II0/IiB
3epHATKOBUX KYJbTYP 3a BUKOPUCTAHHA MICIS30MpaIbHOI 00POOKH 1HT10ITOPOM ETHIICHY
3 JIIF0YO0I0 PEYOBHHOIO 1-MeTuimukiaonponesom (1-MILIIT).

AHamTUYHUN eTan JOCHIKEHb TMPUCBSIYEHO BUBUYEHHIO OCHOB 30€piraHHs 3
BUKOPUCTaHHAM MICIAA30MpanbHOi 00pOOKH 1HT1OITOPOM €TUIIEHY IIJI0/IB A0TYyHI 1 TPYILII.
[IpoanasnizoBaHO OCHOBH JIEKKO3JATHOCTI, Cy4acHi CIIOCOOW 1 PeXUMHU 30epiraHHs Ta
piBeHb 3a0e3mnedeHHs (QPYKTOCXOBUIAMHU-XOJOAWILHUKAMYU, TMPOBEACHO aHai3
ICHYIOUHUX CMOCO0IB MICAI30MpaIbHOT OOpOOKM TUIOIB 3E€PHATKOBUX KYJIBTYp ISt
30epeKeHHsT TOBAapHMUX 1 CHOXXKHMBHUX BJIacTUBOCTeW mpoaykiii. IlpoananizoBaHo
MEXaH13M CUHTE3Y IIJI0JaMH €TUJIEHY i 0COOIMBOCTI BILIUBY 1HT101TOpa eTriieny 1-MIIT
Ha aKTUBHICTH MpoIeciB mMeTabomismy. [IpoBeaeHO MOHITOPUHT 3MiH (hi310JOTIYHUX,
G13UKO-XIMIYHMX TMOKA3HUKIB 1 TOBApHUX BIJIACTUBOCTEW TMMiJ Yac 30epiraHHs Ta
NOJAIBIIOT TOCT-XOJIOAMIIBHOI €KCIO3MUIIT TIIOAIB sI0MyHI 1 TPYLI 3aJIEKHO B1Jl pEXKUMY
OXOJIO/DKCHHS 1 00pOoOKHM 1HTIOITOpOM eTuiieHy. BusiBIeHO MOIIIBHICTH MOKpPAIlaHHS
30epeKEeHOCTI TUIOAIB SI0JIyHI 1 TPy MICAA30MpanbHOI0 00pOOKOIO IHT10ITOPOM ETUIIEHY
3 HACTYNMHHUM XOJIOAWJIbHUM 30epiraHHsM. Bkazano Ha HeBHpilIeH] 11 yMOB YKpaiHu
MUTaHHS 13 3a3HaYEHOT MPOoOJIeMH Ta OOTPyHTOBAHO BHOIp TEMU JAMCEPTAIIHOT POOOTH.

JlocmDKeHHST 3a TEMOIO JucepTallii mpoBoauiauchk BOpooBxk 20102017 pp. B
yMOBax Jiabopartopii kadenpu miIoaIBHUITBA 1 BHHOTPAIapCTBa Ta Kadeapu XapuoBHUX
TEXHOJIOTIH YMAaHCBHKOTO HAI[IOHAIILHOTO YHIBEPCUTETY CaIBHUIITBA, OOpOOKa

pe3yJIbTaTiB 1 yIpoBaHKEHHs Y BUpOOHUIITBO — 710 2023 p.
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PesynapTaramu AOCHiKEHb MIATBEPKEHO MO3UTUBHUNA BIUIMB MiCISA30MpaIbHOT
00OpOOKH 3EpHATKOBUX KYJBTYp 1HTIOITOPOM €THIICHY, IO 3a0e3nedye e(peKTHBHE
30epiraHHs 3a migBUIIeHOi Temrepatypu 2+1 °C 31 30UIBIICHHSM TPUBAJIOCTI
parfioHajgbHOrO 30epiraHHs sIOJyK 3UMOBOIO TEPMIHY JOCTUTaHHS copty [omnaeH
Jenimec — Ha oguH—ABa, Pener CuMupeHka — Ha OJIUH MICSIb, PAHHBOOCIHHIX TPYIII
CHDKUHKA — Ha OJIMH 1 M3HBOOCIHHIX rpyHI copty SAnic — 10 0,7 micss.

3acTtocyBaHHS MICISI30MPATLHOTO OXOJOKEHHS i 0OpOOKH 1HT10ITOPOM ETHIICHY
YIOBUIBHIOE CUHTE3 €THJICHY, 3HUKEHHS IILTLHOCTI M’ SKYIlIa, OCHOBHOTO 3a0apBJICHHS
IKIPKA (32 BIJIOMBAaHHSM CBITJIA Ha XBWJII MOTJIMHAHHA XJIOPO(]1JIOM), KOMIIOHEHTIB
XIMIYHOTO CKJIa/ly Ta JETYCTAIlifHOT OIlIHKH TUIOIIB.

JloBeneHo BUCOKY €(heKTUBHICTh 00poOKH 110/11B copTiB ['onaen Jlenimec 1 Pener
CumupeHka Ta ii BIACYTHICTb i s10ayK XoHelKkpicn. OOpoOKoIo 1HI10ITOPOM €THIIEHY
3abe3reueHo BiACYTHICTh MoOypiHHS momiB lommen [emimec (mo 1 % — Pener
CumupeHka), 3HIKEHO BTpaTH Bij THWIEH 1o 54 1 7 pasiB (mo 1,5 — mpupoHi BTpaTh).
3acTocyBaHHA 1HTI0ITOpa eTUieHy e€deKTHBHE B OOMEKEHHI 3arHUBaHHS SIOIYK COPTY
XOHEHKpICII, OTHAK MOKPHH OIIK HE OOMEXYEThCS.

[Ticns30upanbHOI0 00pOOKOIO 0MYK 3HHKEHO B 1,4 pa3a IHTEHCUBHICTh AMXaHHSA
1 terioBuaiieHHs (1o 85 pasiB — BUAlIEHHS eTUjCHY). 3abe3meucHo Buimy a0 1,7 Kr
HIUTBHICTh 00po0sieHnx s0nayk [Nongen [emimec micis MOCT-XOJOAUIBHOT €KCIO3UIIIT 1
1o 3,7 xr — muist Pener Cumupenka, ynoBuUIbHEHO 3MiHY 3a0apBieHHs — B 1,5 pa3a Hux4e
BiJIOMBAaHHS MIKIPKOIO CBIiTIA. 3a 0OpOOKM BUIA JAErycTalliiiHa OlliHKa SO0JyK COpTY
Pener Cumupenka: Ha 3,4-3,7 Oana, BUIIA BiJ HEOOPOOIEHUX TBEPHICTh, XPYCTKICTD 1
COKOBHMTICTS Bix He0OpoOmenux (I'ommen Jemimec na 1,2—-1,6), kucawmii cmak Ha 1,9 (0,9),
BuIa 70 1,5 0ana 3aranpHa ominka s01yk Pener Cumupenka (ua 0,9 — lNonaen Jlenirec).
[Ticns 30epiranns 3 oOpoOnenux a0ayk ['ongen [emimec Ha 5 % BUIIMIA BUX1J COKY
«ppetmny.

['pymii mo3UTUBHO pearyroTh Ha OOpOOKY HMKYOKO J03010 1HTIOITOpa €TUJIEHY
(0,034 r/m® Cmapr®perr): parHboOCiHHI 1011 CHIXKHHKA 36€piraroThcs 710 YOTUPHOX,
Mi3HKOOCIHHI copTy SHic — mo 4,7 micsmiB. 3a o0poOku B 1,6 pa3za HWKYMI PIBEHBb

IHTEHCUBHOCTI JUXaHHS 1 TEIIOBUJICHHS W yTpUYl — €THUJICH-aKTUBHICTh IPYII COPTY
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Anic (yn’srepo — CrHixkunka). [licis moct-xomoamibHOI ekcno3uttii 1o 1,5 pa3a Buma
IIIIBHICTh 00POOICHUX IPYII COPTY SHIC, CYTTEBO raIbMYy€EThHCS 3MiHA 3a0apBICHHS — 10
1,3 pa3a BuIIMi CyMapHHH BMICT y IIKipIi XjiopodiidiB «a» + «b»; Ha 0,04 % Buiia
TUTPOBaHa KHUCIOTHICTh, HA 0,8 % OinpIIe cyxux po3unHHUX peyoBHH Ta HA 0,5 % —
I[yKpiB. 3a HWKYO0T IHTCHCUBHOCTI BUILJICHHS €THJICHY (X) IMIIBHICT M’ IKyIIIa rpyi (y1)
suma: y; = -0,06x + 6,36 (R? = 0,53; r = 0,89+0,01), a cTyniHb MOXKOBTIHHS IIKIPKH
(BimOMBaHHSA CBIiTNA, Y2) HUKUMA: y2 = 0,84x + 16,99 (R? = 0,70; r = 0,49+0,04).

B 00po6siennx 1Hri61ITOpOM €THIICHY TUIoJaxX IpyIIl BUIA JAETyCTalliiiHa OIIHKA:
Ha 1,8 Gana TBepaicTh 1 Ha 1,6 — XpyCTKICTh, Ha 2,4 Oana — 3arajibHa o1iHKa. OX0JI0/1KeHi
13 24-roA. 3aTpuUMKOI0 ¥ 0OpoOJieH! IHTI0ITOPOM E€TWJIEHY TpyIl JAPYroro TEepMiHYy
30MpaHHS COKOBUTIIII, COJIOAII, OLTBII KUCII Ta MACISTHUCTI.

JloBe1eHO BUCOKY €(PEeKTUBHICTh OOPOOKH 1HT10ITOPOM ETUIIEHY IS A0IyK COpPTY
Tonnen [enimec, 310paHux y Apyruil TepMiH 3 IeHTpasibHOTO, Ta Pener Cumupenka
NEPIIOro TepMiHy 30MpaHHs 3 LEHTPAJIBHOTO 1 IPYToro — 3 HEHTPAIBLHOTO Ta 3aX1HOrO
perioHiB. Ilpupoani BTpaTh 00poOJIEHUX IUIOAIB 3 OCTaHHKOTO A0 1,3 pasza HUXKYI,
y4eTBEpO MeEHIe 3arHuBaHHA copTy [omaen [lemimiec 1 maiike BIACYTHE ypaK€HHS
(GyHKILI0HATBHUMU PO3JIalaMy 1 TpUOHUMHU XBOpoOamu s10i1yk copTy Pener CumupeHka.

YMOBU periony BUPOIIYBaHHS CYyTTE€BO BIUIMBAIOTh HA BUAUICHHS €THJICHY, BMICT
y CBDXKO310paHuX s0JyKax CyXuUX PO3UYMHHUX PEYOBHH, I[yKPIB Ta OpPraHIYHUX KHUCIOT,
MaJio BIIMBAIOTh Ha OCHOBHE 3a0apBIJICHHS 1 MIUIBHICTh. BUIIICHHS eTHIICHY IUIoAaMu
copty l'onnen Hemimec Ha 1,83 MKII/KT ‘TOJI. HUXYE Y MPOIYKII 13 3aX1THOTO PETIOHY.
[Ticns 36epiranns B ss6nykax ['onaen Jenimiec 3 neHTpaibHoro periony mo 1,1 % Bunuit
BMICT CyxuX po3unHHHX pedoBuH (10 1,0 % — Pener Cumupenka), g0 1,4 % Oinbine
ykpiB (10 0,5 % — Pener Cumupenka) i B 1,4 paza 6inbiie kuciot (B 1,5 paza — Pener
CumupeHka).

JloBeIeHO TO3WTHUBHHUM BIUTMB OOpPOOKH 1HTIOITOPOM €TWJIEHY Ha IJIOAUA 3
Haca/pKeHb pizHoro tumy: 1o 50 % Bummil BuUX1J ToOBapHUX sOMyK copTy [onmen
Hemimec 3 tpaguiinoro caxy (10 40 % — 3 iHTEHCHBHOTO), mJis s0IyK copTy Pener

Cumupenka — no 70% 3 iHTteHcuBHoro (mo 60 % — tpagumiitnoro). OOpoOka
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edeKTHBHIIIE 3HIKYE MPUPOHI BTpaTH (10 1,5 pa3za MeHIn) TUIOAIB 3 TPATUIIIHHOTO
cany.

[HTEHCHUBHICTD AMXAaHHS 1 TETJIOBUIJICHHS S0yK Y GPYKTOCXOBHII BiJ] TUITY Caay
He 3anexuth ([ommen Memimrec). IllimeHicTh 00poONeHHMX TUIOAIB copTy Pener
CumMupeHka 3 TpaJuIiHOro caay MICs MOCT-XOJOAMWIBHOI €KCIO3uIlli Ha 4 KT BUIA. Y
CBIXKO310paHuX s0IyKax 3 1HTEHCHBHOTO caay B 1,2 pasa Ouibllie CyXuX PO3UMHHUX,
IyKpIB i OpraHiYHUX KUCJIOT Ta BiAMOBiAHO B 1,2, 1,2 12,6 pa3a ix Oiyibiie B 00po0IeHIX
1-MIII mogax 3a MOCT-XOJOAMIBHOI eKcIo3uIlii. KuciaoTHicTh kpare 30epiraetbes y
IJI0/1aX JPYroro 30MpaHHs 3 TPAIUIIMHOTO Caly.

OOpobOka 1HTiOITOPpOM eTHIIeHy e(peKTMBHA Mg MNPOAYKIUi PI3HOTO TEPMIHY
30upanss. S6myka copty ['onnen Jlemimiec nepiioro TepMiHy 6€3 00poOKH 30€piraroThes
IIBICTh MICAIIB (Apyroro — He Oiiable MI’STH), a 3 00poOKkor0 — ciM, copty Pener
Cumupenka 6e3 oOpoOKHU 110 IIECTH 1 CiM MicAliB — o0poOieHi. 3arnuBae nwuiae 4 %
o0pobsienux mnoaiB copty l'onaen Jlenimec apyroro Tepminy 30upanHs (6€3 oOpoOKu
JI0 TIOJIOBMHU), TOOYpIHHSA M’sKymia 1 mKipku s0myk copty Pener Cumupenka 3a
00OpoOKH BIZICYTHE, TOJII K 6€3 00pOOKH Ypa)Ky€eTbCs 10 MOJOBUHU MPOLYKITIi.

Tepmin 30upaHHsS IUIOJIB  ICTOTHO  BIUIMBAaE HA  €THJICH-aKTUBHICTH
CBXKO310paHuMU 0 TyKaMu (BILTUB YMHHUKA 70 39 %), yABIY1 MEHIITUI HOTO BILIUB MICIIS
JIBOX 1 3HIBEJIHLOBAHUM 3 YETBEPTOTO MicsIls 30epiranns. CB1xk0310paHi TJI0U JPYTrOoro
30upanHs Ha 20 noOy excrnosuiii 3a Temrepatypu 18...20 °C Buausitors B 1,5 pasza
OlbIlie eTUIIeHY Bij s101yK mepioro (3a 06pooku 1-MIIIT cytTeBo — 10 0,9 MKIJI/Kr-TO1I.),
3HMKYHOYHM €MICito i yac 30epirands. B o0pobiennx s0nykax copty ['onaen Jemimiec
nepioro 36upanss 710 0,9 % Buiuii BMICT CyXuX po3unHHMX pedoBuH (Ha 1,1 % 3a 060x
TEPMIHIB 3 TPAJUIINHOTO caay), IyKpiB Oubiie BianosiaHo Ha 0,8 %, no 1,51 1,7 paza
BHUIIA KUCIOTHICTh. B 00po6nennx 1-MUII s6aykax copty Pener Cumupenka nepiioro
30upaHHs HanpuKiHIl 30epiranns Ha 0,4 % BUIIHI yMICT CyXUX PO3UMHHUX PEUOBUH (Ha
1,3 % 3a gpyroro 30upaHHs 3 TPAIUIINHOTO caay), IykpiB BiamoBigHo Ha 0,3 1 0,9 % i
BIJIMOBITHO y/IBI4l Ta 10 2,6 pa3a BUIAa KUCIOTHICTh. THKHEBA 3aTpUMKa 31 30MpaHHIM
wioAiB copty ['onaen Jenimec 3unxye Ha 0,6 6ana TBepAiICTb, XPYCTKICTh 1 COKOBUTICTb

30epeKeHMX IUIOAIB Ta BIAMOBIAHO Ha 1,2 6ana — copty Pener CumupeHka.
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SA6myka copty XoHEHKpicI eeKTUBHO 30€piratoThCs 3a THIKHEBOT €KCITO3HUIIIT TIPH
10 °C micns 30upaHHsl 3 HacTynmHUM 3HIKEHHsSM Ha 1 °C 3a n1o0y no temmeparypu
30epiranns 2+1 °C, Toai sIK 3a HETaHOTO OXOJIOJKEHHS IIOMHO 310paHuX IUI0IB (10
temnepatypu 5 °C) npoayKitist TOTaIbHO (110 97 %) ypakyeTbcss HI3bKOTEMITEPATyPHIM
MOKPHM OITIKOM, YoMy 00poOka 1-MIIIT ne 3amo0irae.

BcranoBieHo 1031 iHri061TOpa €TUiIeHy, 0 MOKPAILYIOTh Pe3yIbTaTH 30epiraHHs
i pmerycramiiiny ominky. 3a gosu Cmapr®pem 0,034 r/mM® a6nyka copry Pener
CumupeHnka ycmimHo 30epiratotbes 10 mectu micsiis (3a 0,051 ta 0,068 — mpotsarom
cemn); 103a 0,068 CyTTEBO 3HMKY€ IPUPOJHI BTpaTH 3 TpeThoro, a 0,051 r/m® — 3 ’aroro
MICAIISl, TMPUYOMY IICIIS CEeMH MICALIB 30epiraHHs BIACYTHI MOOYpIHHS IIKIPKH 1
cryxanHns (6e3 00pobku — Bignosigno 30 i 44 %). Hosu 0,051 i 0,068 r/mM® ycyBaroTs
MOOYpIHHS M’ SIKYIIIA, @ OCTaHHSI 0OMEXY€ TaKOK 3arHMBaHHs. HanmpukiHIi ceMu MicCsIiB
30epiraHHsl €TWJICH-aKTUBHICTh IUIOAIB y 57 pa3iB MeHIIa 3a 0OpOoOKH 1HT1OITOpOM
eTUJIEHY, 0€3 YITKOI 3aJIe)KHOCTI BiJl J03U. 3a HUKYMX J03 IUIOAU Kpallle BiAHOBIIOIOThH
3IaTHICTh JI0 MICISI30UPAIbHOTO J03piBaHHA (IHIAEKC 1HTIOyBaHHA CHUHTE3Y ETUJICHY
HIDKYUI).

Buii 1031 epexTuBHIlIEe CTPUMYIOTh BTpaTy HIUIBHOCTI M’ SIKy1Ia, IO MICJs MOCT-
XOJIOAMIBHOI ekcro3uilii B 1,8 pa3a BHIIA, a TAKOXK MOKOBTIHHS IUIOAIB (y MBTOpA pas3a
HIOKYE B1IOMBaHHS IIKIPKOIO CBITIIA), BUIIH 10 1,2 % yMicT CyXHUX pO3YMHHUX PEUOBHH
1 10 0,29 % — KHUCIIOTHICTh, OJIHAK 33 HMKYHMX 703 sI0JIyKa CONOII. 3a MIUIBHIIIOTO (X)
M’SIKyIna BUIIUH BuXiz (Y) coky «ppeun (y = 2,70x + 33,60; R?= 0,84, r = 0,91+0,05).

3a 06pobku Cmapt®pem no3zor0 0,034 r/cm® rpymi CHikuHKa 30€piratoThes 10
YOTUPHOX MICSIIIB 3 HUKYUMH B 1,2 pa3za MpuUpOJIHUMHU BTpaTaMH, yII' ITEPO HUKUOIO BiJl
HEOOpOOJIEHUX EMICIEI0 €THIICHY, IHTEHCUBHIIINM 3eJieHuM 3abapBieHHsM (y 1,5 paza
HUK4Y€ B1JIOMBAaHHS CBITJIA) i y 6 pa3iB BUILOIO BiJl CIIOKUBYOTO MIHIMYyMY HIUIBHICTIO.
[Ticnst MOCT-XOJIOAMIIBHOI €KCTO3MINT yABIYl BHUIII apoMaT 1 COKOBHUTICTh, yTpUYl —
MacJsSHUCTICTh M1 y 1,5 pa3a — conoakicts. Hampukiniii 30epiraHHs iHJIeKC 1HT10yBaHHS
CHUHTE3y €THJICHY HalHMKIUI 3a 06po0ku 103010 0,034 /M3, 0 CBiTYUTHL PO MIBUIKE

BIJTHOBJICHHSI 3/TaTHOCTI JI0 MICIA30MPabHOTO TO3PIBAHHSI TPYIIL.
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[Ticas36upanbHa 0OpoOKa 1HTIOITOPOM ETHIICHY MICHS CEMH MICSIB 30epiraHHs
3abe3neuye n0 2404 rpu/T Bunmi npuOyTok Bijx peamizaiii s0ayk copty [onmen
Hemnimec nepiioro Ta 10 2663 TpH/T — Apyroro 30MpaHHs 3 BUILOIO BiAmoBigHo 3 39 Ta
88 % penrtabenbHICTIO; I 310paHuX B mepimii Tepmi mioaiB Pener Cumupenka o
2445 rpu/T Ta 10 2424 rpH/T — 114 310paHUX B IPYyTHi 3 BUIOO BiAmoBiaHO 71 Ta 106 %
penTabenbHiCcTIO (0€3 00pOOKH 30UTOK).

Y bykoBuncbkomy [lpuanicTpoB’i gocsaraetbcsi ytpudi (2415 rpn/T) BUIIUN
npuOyTOK BiJ peanizaiii o0pobnenux s6mayk copry ['onnen Jenimiec Apyroro Tepminy
30upanHs (Ha 266 rpH/T — B mepuid TepMmiH) i ydeTBepo (2629 rpu/T) BUILIMKA A7
310panux B mepuuii Tepmid mionaiB Pener Cumupenka (2455 rpa/T — B apyruit; 6e3
00poOku 30uToK). [IpubyTOoK Binm 30epiranHs s0ayk Pener Cumupenka 3poctae 13 194
rpu/T 3a no3u Cmapt®pem 0,034 /M3, 1o 377 —3a 0,051 1 460 rpu/T 3a 0,068 r/M° (Ge3
00poOKH 30MTOK) 3 peHTabeNbHICTIO 126 % 3a MakCHMAaJIBHOT 103H (31 3HWKEHHSIM J1031
peHTabenbHICTh Ha 6—20 % Hux4a).

st panHbooCiHHIX Tpym CHUKMHKA HaiBummii npuOytok — 1013 rpo/T 1
peHTabenbHIicTh 73 % Mmicis YOTUPHOX MICAIIB 30epiraHHs J0CATaeThesa 3a 00pOOKH
no3o010 0,034 r/m3. Tlicns mwecTu MicauiB 30epiranas IpuOYTOK Bif 310paHUX y TIEpIIMiA
TEepMiH 1 OXOJIO/PKEHUX 13 JOOOBOIO 3aTPUMKOIO rpyln copTy SHic ckinanae 740 rpH/T,
HErailHO OXO0JIOJKEHUX — 574 TpH/T, 1 HA 47-49 % BuUIlla peHTA0EIBHICTh, TOPIBHIHO 3
HEeoOpoOJIeHMHU; TPUOYTOK BiA 310paHMX B JPYrudl TEepMiH M OXOJIOMKEHHX 13
3aTPUMKOIO TUI0JIB BUlMK Ha 453 rpH/T 1 Ha 33 % BUIIUNA piBEeHb PEHTAOEIBHOCTI
(aeraitHo oxosokeHoi — Ha 104 rpua/T 17 %).

HaykoBa HOBH3HA o/iep:KaHUX Pe3yJbTATIB MOJSITAE Y BUPIIMICHHI HAyKOBO-
NPaKTUYHOI TPOOJEeMH Ta BHSBICHHI 3aKOHOMIPHOCTEH 30€peeHHs TOBApHUX 1
CIIO)KMBHUX BJIACTHBOCTEH IUTOMIB 3CPHATKOBUX KYJBTYp 3aJeKHO BiJ pPETiOHY
BUPOIIYBAaHHS, TUMY Caay, TEpPMiHY 30MpaHHS BpPOXKAK0, PEKUMY OXOJOKCHHS Ta
nicas30upanbHOi 0OpOOKHU 1HTIOITOPOM ETHIICHY.

Ynepuwe:

— chOpPMOBAHO TEOPETHYHI TOJOXKEHHS Ta METOAWYHy 0a3y AOCHiDKeHb 3

MICIA30MpabHOI 0OPOOKHK 1HTIOITOPOM €TUJIEHY TUIOJIB SIONYHI 1 TPYIIl 3aJ€XKHO Bij
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pETiOHy BUPOIIyBaHHS, TUIY caxy (TMiamena), TepMiHy 30upanHs (CTymiHb 3HIMATBLHOT
CTHUTJIOCT1) Ta PEKUMY OXOJIOJIPKEHHS;

— BCTAHOBJICHO Ta 3alPONOHOBAHO €(PEKTUBHE 3aCTOCYBaHHS AU(EpEeHIIHOBAaHUX
7103 1HT101TOpa eTUIIEHY JJIs 30€PEKECHHS TOBAPHOCTI 1 CTIOKMBHUX BIACTHBOCTEH TUIOIIB;

— BU3HAYEHO pallloHaJIbHI TEXHOJIOT1YHI MapaMeTPpH Ta PEKUMHU IMICIA30UPaTLHOTO
OXOJIOJIKEHHS sI0yK Ha 30€peKeHHsI TOBAPHUX 1 CIIO’KUBHUX BIACTUBOCTEH MPOTYKIIIT;

— IOCHIPKEHO BIUIMB 3aTPUMAaHHS MICIsI30MPaIbHOTO 0XOJIO0KEHHS MIIOAIB TPYIIi
Ha (i310J0TIYHI TPOIECH, 3MIHY XIMIYHOTO CKJaay, TOBApHI 1 CIIOUBHI BIACTUBOCTI
MPOAYKIIT i1 yac 30epiraHHsl Ta peasisallii,

— HAYKOBO OOIPYHTOBAHO 3aCTOCYBaHHS PEXXUMY OXOJIOJKEHHS 1 J103 1HT101TOpa
€TWICHY JUIsl JOCATHEHHSI BUCOKMX MOKA3HUKIB JEryCTalliHO1 OI[IHKU TUIOAIB sI0JyH1 Ta
rpyuIi micis 30epiranss;

— po3paxoBaHO, HAYKOBO OOIPYHTOBAHO Ta 3alpOIIOHOBAHO 1HJIEKC 1HTIOyBaHHS
CUHTE3Yy IUIOJIaMH €TUJICHY 3a OOpOoOKHM s0JyK 1 rpyll JudepeHIIioBaHUMU J103aMU
1HT101TOpa ETUIICHY;

— OOTPYHTOBAHO €KOHOMIYHY JOIUIBHICTh 3aCTOCYBaHHS PI3HUX J03 1HTiI0iTOpa
ETUJICHY JIJIS MiCJISI30MpaabHOl 00pOOKH TUIOIB 3EPHATKOBUX KYJBTYP.

Yoockonaneno:

— TEXHOJIOT1}0 30€epiraHHs IUIOMIB 3€pPHATKOBUX KYyJbTYp 3 BHUKOPUCTAHHAM
nudepeHIiioBaHuX 703 TMICAA30upanibHOi  OOpOOKM 1HTIOITOPOM €THIIEHY, IO
3a0e3mnedye BUCOKHM BUX1J CTaHAAPTHOI MPOIYKIi 1 30€peKeHHSI OpraHOJICITUYHUX
BJIACTUBOCTEH ILJIO/1B.

Habyno nooanvuiozo po3sumxky:

— TEOpPETUYHE OOTPYHTYBaHHS 1 WPaKTHYHE 3aCTOCYBaHHS MICIA30MPaIbHOL
00poOKU MI0A1IB A0ayH1 Ta TpyII AudepeHIiioBaHUMH 103aMU 1HT101TOpa €TUIICHY;

— 3aCTOCYBaHHS PEXKHUMIB MICIA30UPATHFHOTO OXOJIOMKEHHSI TUIOIB 36pPHIATKOBUX
KYJIbTYp JUIsl 30€pEeKEeHHsSI TOBAPHUX 1 CIOKMBHUX BJIACTHUBOCTEH MijJ Yac TPUBAJIOTO
XOJIOWJILHOTO 30epiraHHs Ta B YMOBax peaiizaliii (MocT-X0JI0ArIbHA eKCTIO3UILIs).

IIpakTuyHe 3HAYEHHSI OJep:KAaHUX pe3yabTaTiB. Ha OCHOBI oTpuMaHUX

pe3yJIbTaTiB JOCIIIKECHB:
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— po3po0sieHa 1 pekoMeH0BaHa TEXHOJOTIYHA 1HCTPYKIIS 31 30epiraHHs s0IyK
MI3HBOTO TEPMIHY JOCTHUTAHHS [JIsi PI3HUX PETIOHIB BHUPOIIYBAaHHS 3 1HTEHCHUBHOTO
(migmena M.9) 1 Tpamurmiiinoro (MM.106) HacamkeHb, pI3HUX TEPMIHIB 30HpaHHS
(moyaTtok 1 MOBHA 3HIMajdbHA CTHUIJIICTh) 3a MICIA30UpanbHOi 0OpOOKM 1HTIOITOPOM
CTUIICHY,

— po3pobiieHa 1 peKOMEHJOBaHa TEXHOJIOTIYHA IHCTPYKIIS 31 30epiranHs rpyin
M13HbOOCIHHBOTO TEPMIHY JIOCTUTAaHHS PI3HMX TEpMiHIB 30MpaHHs (ITOYATOK 1 MOBHA
3HIMaJbHA CTHUIJICTh) 3a PEXUMY MICIA30MPATLHOTO OXOJOJKEHHST U 00poOKHU
1HT101TOPOM eTUJIEHY (BUpOOHUYE BUIIPOOYBaHHS);

— YJIOCKOHAJICHO METOANKY « Bu3HaueHHs eTUIeH-aKTUBHOCTI TUIOJTIBY.

— 3aMpoOINOHOBAHO  AudepeHiiifoBadl 103U 1HTiOITOpa  €TWIeHy Uit
nicas30upanbHOi 0OpOOKH IUIOMIB: OPTaHOJIEITUYHI BIACTUBOCTI A0IyK copTy Pener
CumupeHka nokpanryBaTu oopookoro npenaparoM Cmapr®@pemSM, B. p. m. (1. p. — 1-
MeTunmuKnonpons, 3,3 %) gmosoro 0,051 r/M% BunpoOyBatM y BHPOOHMITBI
micns30upansHy 06poOKy rpymr copry Snic noszoro 0,034 r/m® (mpenapar Cmapt®per)
3a 24-rogMHHOI 3aTPUMKH OXOJIOKEHHS;

[TpakTu4Hi1 pekoMeH/ a1l BIpoBaHKeHO Y BUpOOHUIITBO: 3 2021 p. — B «Acoriarii
MO0 PO3BUTKY IHTEHCHUBHOTO CcaAiBHUIITBA bykoBuHM», YepHiBelbkiii o001acHiM
Kopropatli cagoBoiB «J{HicTep» Ta kopropallii « BiHHuLscagBunpom», y hGepMepcbKux
rocriofgapctBax «OOpiit» Binaumpkoro paiiony (akt Big 15.07.2021) ta «Camok
[Mominmns» Kmepuncekoro pariony Binaumbkoi o6macti (30.01.2023); «Snic—1»
(09.07.2021) #t «IaTtep-dnopa» JnictpoBchkoro paitony (09.01.2023) ta «Makocamn»
Uepnisenpkoro paiiony YepHiserpkoi obmacTi (akt Bix 09.01.2023).

3aranpHuil oOcar mnpoxaykuii, sika 3 2012 poky 00poOIsgeTbes MpenapaTroM
Cmapt®pemn y rocrnofapcTBax «Acoiialii 1Mo po3BUTKY IHTEHCHBHOI'O CaJliBHUIITBA
bykoBuam» cranoButh 1500 T (m0BiAKA).

OCHOBHI TEOpPETHYHI MOJIOKEHHS AXCepTallli 3HAUIUIN TPAKTUYHE BITOOpaXKEHHS
y BUKJIaAaHH] JuctuiuiiH «CTaHmapTusailis, TEXHOJOTisS 30epiraHHs Ta TIepepoOKu

OPOAYKII pOCITUHHHUITBaY, «CydacHl TEXHOJOTI] CaaiBHULITBA 1 BUHOTPAJapCTBa» Ta
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«ITicns30mpanbHa 1opoOKa III0iB, OBOYIB 1 BHHOTPAIY» B Y MAHCHKOMY HAITIOHATBHOMY

YHIBEPCHUTETI CaIBHUIITBA (JTOBIJIKA).

ANNOTATION

Drozd O. O. Fundamentals of pome fruit storage with the postharvest
treatment using an ethylene inhibitor. — A qualifying scientific work as a
manuscript.

The dissertation for obtaining a scientific degree of a Doctor of Agricultural
Sciences on specialty 06.01.15 — primary processing of crop produce (20 «Agrarian
Sciences and Food»). Uman National University of Horticulture, Uman, 2023.

The qualifying scientific work is devoted to the improvement of pome fruit storage
by the postharvest treatment using an ethylene inhibitor with the active substance 1-
methylcyclopropene (1-MCP).

The analytical research stage is devoted to the study of the bases of storage using
the post harvest treatment of pome fruit with an ethylene inhibitor. In order to preserve
the commercial and consumer properties of the products, the basic principles of fruit
ability to the long storage were analyzed, modern methods and storage regimes and
provision of fruit cold storage rooms with modern equipment were studied, the analyses
of existing postharvest pome fruit treatments were carried out. The mechanism of fruit
ethylene synthesis and the peculiarities of the effect of an ethylene inhibitor 1-
methylcyclopropene on the activity of physiological processes were analyzed. The
monitoring of the changes in physiological, physical, chemical indicators and commercial
properties during storage and subsequent shelf life of apple and pear fruits depending on
the mode of cooling and treatment with an ethylene inhibitor was carried out.

The research on the topic of the dissertation was carried out during 2010-2017 in
the laboratories of the department of fruit growing and viticulture and the department of
food technologies of Uman National University of Horticulture, the processing of the
results and putting them into practice are due until 2023.



11

As a result of the research done, the positive effect of the postharvest treatment of
pome fruit with an ethylene inhibitor was confirmed, which ensures effective storage at
an elevated temperature 2+1 °C with an increase in the successful storage duration of
winter apples cv. Golden Delicious from one to two months, cv. Reinette Simirenko — by
one month, early autumn Snizhynka pears — by one and late autumn pears cv. Yanis up
to — by 0.7 months.

The use of postharvest cooling and treatment with an ethylene inhibitor slows down
the synthesis of ethylene, it slows down the decrease in a flesh firmness, the ground skin
color (according to light reflection at the wave length of chlorophyll absorption), the
change in the components of a chemical composition, as well as the fruit organoleptic
evaluation.

The high treatment efficiency of cvs.Golden Delicious and Reinette Simirenko and
its absence for Honey crisp apples have been proven. The treatment with an ethylene
inhibitor ensured the absence of losses from skin browning of cv. Golden Delicious (up
to 1% — Reinette Simirenko), it reduced the losses from rots up to 54 and 7 times,
respectively (up to 1.5 — natural product losses). The use of an ethylene inhibitor is
effective in limiting decay of cv. Honeycrisp, but it does not limit the occurrence of wet
burn.

The postharvest treatment reduced the respiration intensity and the apple heat
release by 1.4 times (ethylene emission is lower up to 85 times). After shelf life, this
ensured the highest flesh firmness of cv. Golden Delicious up to 1.7 kg and that of
cv. Renet Simirenko — up to 3.7 kg, the ground skin color change was slowed down to
1.5 times lower light reflection. The treatment had a stronger effect on the organoleptic
parameters of cv. Reinette Simirenko, which were harder, crispier and juicier by 3.4-3.7
points than the untreated ones (Golden Delicious by 1.2—1.6 points), they were more sour
by 1.9 points (Golden Delicious by 0.9), Reinette Simirenko’s overall rating was higher
up to 1.5 points (Golden Delicious — by 0.9; scale 10-points). The fresh juice output of
treated Golden Delicious apples after the storage was higher by 5 %.

Pear fruits respond positively to the treatment with a lower dose of an ethylene
inhibitor (0.034 g/m3 SmartFreshSM): at 2+1 °C, the early autumn pears Snizhynka can be
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stored for up to four months and the late autumn fruits cv. Yanis — up to 4.7 months. With
the treatment, the respiration and heat release were 1.6 times lower and ethylene activity
of cv. Yanis is three times lower (five times for Snizhynka). After the post-refrigeration
shelf life, pear firmness of cv. Yanis was up to 1.5 times higher, the ground skin color
change was significantly inhibited — total chlorophylls «a» + «b» content in the peel was
higher up to 1.3 times; titrated acidity on 0.04% higher, up to 0.8% — soluble dry matters
and up to 0.5% — sugar level. At a lower intensity of ethylene emission (x), pear flesh
firmness (yi) is higher: y; = -0.06x + 6.36 (R?>= 0.53; r = 0.89+0.01), and the degree of
skin yellowing (y.) is lower: y, = 0.84x + 16.99 (R?= 0.70; r = 0.49+0.04).

The fruits treated with an ethylene inhibitor are 1.8 points harder and 1.6 points
crispier; their overall score is higher by 2.4 points. Cooled with a delay and inhibitor’s
treated second-harvest pears are juicier, sweeter, more sour and buttery.

The effectiveness of the ethylene inhibitor treatment of apples from different
regions of Ukraine has been proven, with the highest result for cv. Golden Delicious at
full harvest maturity in Center, as well as the fruits of Reinette Simirenko, collected at
the beginning of the harvest from the central region and, especially, at full harvest
maturity - from the central and Western regions. Natural product losses of the treated
fruits from the latter region were up to 1.3 times lower, four times less rotting of cv.
Golden Delicious fruits, and almost no functional disorders and fungal diseases of cv.
Reinette Simirenko were recorded.

The growing region has a significant effect on the ethylene emission by freshly
picked apples, the content of soluble dry matters, sugars and titrated acids, having little
effect on the ground skin color and flesh firmness. Ethylene emission on 1.83 ul/kg -h.
lower in cv. Golden Delicious from the western region. After storage, Golden Delicious
fruits from the central region show more soluble dry matters up to 1.1 % (up to 1.0% for
Reinette Simirenko), more sugars — up to 1.4 % (up to 0.5 % for Reinette Simirenko) and
more titrated acids — up to 1.4 times (1.5 times more for Reinette Simirenko).

The positive effect of the ethylene inhibitor treatment on the marketable product
output, harvested from the different types of apple orchards, after the storage has been

proven: the output of fruits of cv. Golden Delicious from a traditional orchard is higher
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by up to 50 % (up to 40 % — from an intensive one), total output of cv. Reinette Simirenko
— up to 70 % from the intensive orchard (up to 60 % — from an traditional one), and the
natural fruit loss from the traditional orchard is less by 1.5 times.

The intensity of the apple respiration and heat release in the storage room does not
depend on the orchard type (Golden Delicious). After the post-refrigeration shelf-life, the
firmness of the treated fruits of cv. Reinette Simirenko, harvested from the traditional
orchard, is higher by 4 kg. The freshly picked apples from the intensive orchard have
more soluble dry matters, sugars, and titrated acids by 1.2 times, and in 1-MCP-treated
ones after the post-refrigeration shelf-life — more by 1.2 and 2.6 times, respectively; the
acidity of the second harvested fruits from the traditional orchard is preserved better.

The treatment with an ethylene inhibitor is effective for fruits with different harvest
dates. Without treatment, the first harvested apples of cv. Golden Delicious are stored for
up to six months (no more than five months for the second harvested ones), while with
treatment, the indicator is equal to seven months, and the fruits of cv. Reinette Simirenko
without treatment — for up to six months and those with 1-MCP treatment — seven months.
Only 4 % of treated fruits cv. Golden Delicious of second harvest rot (up to half without
treatment), flesh and skin browning of treated Reinette Simirenko is absent, while up to
half of fruits without processing.

The harvest time has a significant effect on an ethylene activity of the freshly
picked apples (the factor role is up to 39 %), its effect is halved after two months and it
is leveled off after the fourth month of storage. The freshly picked fruits of the second
harvest on the 20th day of the shelf-life at 18...20 °C release 1.5 times more ethylene than
the apples of the first one, when treated with 1-MCP radically — up to 0.9 pl/kg-h —
reducing emissions during storage. The first harvested and treated apples of cv. Golden
Delicious show more soluble dry matters up to 0.9 % (by 1.1 % in both harvest dates from
the traditional orchard), there are more sugars — by 0.8 % and the acidity is higher by up
to 1.5 and 1.7 times, respectively. 1-MCP treated apples of cv. Reinette Simirenko from
the first harvest show a 0.4 % higher content of soluble dry matters at the end of storage
(by 1.3 % more for the second harvested ones from the traditional orchard), sugars are
higher by 0.3 and 0.9 %, respectively, and the acidity is higher twice and up to 2.6 times,
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respectively. A one-week delay in picking cv. Golden Delicious reduces hardness,
crispness and juiciness of stored fruits by 0.6 points and, accordingly, by 1.2 points — for
Reinette Simirenko.

Apples of cv. Honeycrisp are stored effectively during a week exposure at 10 °C
after picking, followed by a decrease by 1 °C per day to a storage temperature 2+1 °C,
while with the traditional (immediate) cooling of the freshly harvested fruits (to 5 °C)
apples are totally (up to 97 %) affected by low-temperature wet burn and this disorder is
not prevented by 1-MCP treatment.

The doses of the ethylene inhibitor, which contribute to the improvement of
organoleptic indicators and storage results, have been established. With SmartFresh doses
of 0.034 g/m?, Reinette Simirenko apples are successfully stored for up to six months
(with 0.051 or 0.068 — for seven months); a dose of 0.068 reduces significantly the natural
product losses from the third month, and 0.051 g/m? has a similar effect from the fifth
month; and after seven months of storage there are no skin browning and swelling
(without treatment they were 30 and 44 %, respectively), doses of 0.051 and 0.068
eliminate flesh browning, and dose 0.068 g/m? also limits decay.

The higher doses of the ethylene inhibitor control the loss of firmness more
effectively, which is 1.8 times higher after the post-refrigeration shelf-life, as well as
yellowing (1.5 times lower level of light reflection). At higher doses, soluble dry matter
content is higher up to 1.2 % and the acidity is up to 0.29 %, but at lower doses apples
are sweeter. With a firmer (x) pulp, the «fresh» juice output (y) is higher (y = 2.70x +
33.60; R2=0.84; r = 0.91+0.05).

When treated with SmartFreshat a dose of 0.034 g/cm?, Snizhynka pears are stored
for up to four months with the lower natural product losses by 1.2 times, the lower
ethylene emissions by five times as compared with the untreated ones, more intense green
color (1.5 times lower of light reflection) and six times higher than the consumer
minimum firmness; after post-refrigeration shelf-life, aroma and juiciness are twice as
high, oiliness is tripled, and sweetness is 1.5 times higher.

After seven months of storage, postharvest treatment with an ethylene inhibitor

provides a higher profit from the sale of apples of cv. Golden Delicious of the first pick
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up to UAH 2.404/t and up to UAH 2.663/t of the second one with a higher profitability
of 39 and 88 %, respectively; for cv. Reinette Simirenko fruits of the first pick it provides
the profit up to 2.445 UAH/t, and up to 2.424 UAH/t - for those harvested in the second
pick with the higher profitability by 71 and 106 %, respectively (losses were without
treatment).

In Bukovyna Transnistria, the profit from the sale of the treated apples of
cv. Golden Delicious, harvested from the intensive orchard, is three times higher and it is
four times higher for Reinette Simirenko fruit of the first pick (2.455 UAH/t for those in
the second pick; the losses are recorded in the option without treatment). The profit from
the storage of Reinette Simirenko apples increases from 194 UAH/t for doses of
SmartFresh 0.034 g/m?3, to 377 — for 0.051 and 460 UAH/t for 0.068 g/m?® (without
treatment, a loss took place) with 126 % profitability for the maximum dose (at a lower
dose, this indicator is 6-20 % lower).

For early autumn pears (Snizhynka), the highest profit is UAH 1,013/t, and after
four months of storage the profitability is achieved when treatment with 0.034 g/m? is
done. After six months of storage, the profit fromYanis pears picked in the first time and
cooled with a delay is 740 UAH/t, for immediately cooled ones — 574 UAH/t, and the
profitability is 47-49 % higher, as compared with the untreated ones; the profit from the
second pick fruits and cooled with a delay is higher by UAH 453/t, for immediately
cooled ones — 104/t, and the profitability level is higher by 7-33 %.

Key words: apples and pears, pomological cultivar, growing region, rootstock,
picking time, cooling mode, postharvest treatment, dose of ethylene inhibitor, storage

efficiency, physic-chemical parameters, marketable quality, organoleptic evaluation.
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MNEPEJIIK YMOBHUX ITO3HAYEHbD

BBII — BiiHOCHa BOJIOTICTB MOBITPS;
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CAT — cyMa akTUBHHUX TeMIIEpaTyp;

CPP — cyxi po3unHH1 pEUOBUHU;

TK — TuTpOBaHi KUCIOTH;
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VYBK — ynbTpaHu3bkuil BMICT KUCHIO;

LKI — 11yKpOBO-KUCIOTHHUH 1HIEKC;
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SF™ _ npenapar SmartFresh;

Shelf-life — moct-xonoaunpHa excro3uilis 3a Temneparypu 18...20 °C.
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BCTYII

SA6nyHs 1 rpyma — I[iHHI IJI0J0BI KyJnbTypu B Ykpaini. I3 108,6 Tuc. ra
3epHATKOBUX (2020 p.) y CTpYyKTypi IUIOAOBUX 1 ATIAHUX Haca/pKeHb B Ykpaini 87,4 %
3aiimae s0s1yHs Ta 12 % — rpyiia, BaJioBe BUpOOHHUIITBO SIKMX CKJIaja€e BinoBiaHo 1114,6
ta 152,3 tuc. T [87]. Xoua BaoBe BUPOOHUIITBO TPYIIl YCEMEPO HIXKYE, BAPTICTh TUIO/IB,
3a3BUYal, yTpudi nepeBulllye 1iny s6ayk. ¥ 3axinnomy Jlicocreny i [lpunHictpoB’i — B
perioHax 3 HaWOUIbII MPUIATHUMHU TPYHTOBO-KIIMATUYHUMHU yMOBaMHU — PO3MIIIECHO
omm3bko 41 % muIom HacalKeHb, a 3aCTOCYBaHHS ClIabOpPOCHMX MiAIMIEH J03BOJISIE
1HTEeHCU(DIKYBAaTH TEXHOJIOT1I0 BUPOITYBaHHS.

Abnyka € mxepesioM MNoMi(EHONIB 1 aHTUOKCUJIAHTIB — OCHOBU II1JIBUIIICHHS
IMYHITETY 1 CTIMKOCTI OpraHi3My JIOJWHHU JI0 3aXBOPIOBaHb. Y TOM K€ 4ac IMOIMUT Ha
IUIOJIM TPYIIl BU3HAYAETHCS TAPMOHIMHUM CMaKOM, apOMaToOM, COKOBUTICTIO, BUCOKHM
BMICTOM KaJlit0, KJIITKOBUHU 1 TOPIBHSHO HEBUCOKOIO KAJIOPIMHICTIO.

PerynboBane ra3oBe cepeloBHIIIE 1 peXKUM HU3bKHX TEMIIEPATYP — OCHOBHI METOAU
30epiraHHs IJIO/IB 3€PHATKOBUX KYJIbTYp, MPOTE€ B OaraThoX KpaiHaxX Il TEXHOJIOTii
nepeOyBarOTh Ha €Talll BIPOBAIXKEHHS 1 TOTPEOYIOTh CYTTEBUX KaIiTAIOBKIIAJIEHb, TOMY
OUTBIIICTh BITYM3HAHUX IUIOMIB 3C€PHATKOBUX KyJIbTYp 30€piraioTb y 3BUYAWHUX
XOJIOIMITbHUKAX-(DPYKTOCXOBHIIAX, 1110 HE 3a0e3Medye TPUBAIOTO MMOCTAYaHHs Ha PUHKH
1 BUCOKOT SIKOCTI MpoIyKiiii. 3a ominkamu Acorriarii « Ykpcaamnpom», y 2017 p. B Ykpaini
HaJII9yBaJIOCh 0113bK0 250 HpyKTOCXOBHII 3araIbHO0 €éMHICTIO 280 THUC. T, 3 AKUX JIUIIE
yeTBepTa YacTUHAa — 3 PEryJhOBAaHUM Ta30BUM CepeloBHINEM. Taki MOTYKHOCTI
JI03BOJISIFOTH 30epiratu 13 % BUpoOJIeHHUX B KpaiHi mioaiB Ta srix [92].

OOrpynryBanHss BHOOpPY (AKTyaJbHICTH) TeMHM HOCJilKeHb. (OcCHOBa
PIBHOMIPHOTO 3aJI0BOJICHHS MOTPeOU y CBLKHMX IUIoJax sOMyH1 1 rpyun — epeKTUBHE
30epiraHHsl — MOJKIIMBE 3a HASBHOCTI IIICHOI CHCTEMH B3a€EMOIIOB’SI3aHUX YHWHHHKIB,
HEJOTPUMAHHS SIKUX CYTT€BO 3HIKYE Pe3yJbTaTUBHICTh. ONTUMAIBHUN TEPMIH (CTPOK)
30uMpaHHs TUIOMIB 1 pallioHajdbHE MICIA30MpaNbHE OXOJIOMKCHHS MIABUIIYIOThH
JI€KKO3IAaTHICTh TpOAyKIii. s 3HmKeHHS BTpar 1 30epexeHHs SKOCTI IUIOAIB

3aCTOCOBYIOTh IPOTPECHUBHI CIIOCOOM 30epiraHHs, MOJIMEpHI Marepiaid, 0O0poOKy
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aHTUOKCUAAHTaMu Tomlo. [IpoTe, MBOro HEPIAKO HEAOCTATHHO MJIA 3armoOIrTaHHS
IICYBaHHIO IUIOJIIB B yMOBax (PPYKTOCXOBHII-XOJOJWIBHUKIB, a OYJIIBHUIITBO
XOJIOMUIBHUX KaMep 3 peryjbOBaHWM Ta30BHM CEPEIOBUIIEM MOTpeOye CYTTEBUX
BUTpAT.

[Ipo10BX)UTH TIEPIO]] CHOKUBAHHS CBIKHUX IUJIOMIB JIOIUIBHO YAOCKOHAJIECHHSIM
ICHYIOUMX TEXHOJIOTIA MicHsA30upanbHOl JAOPOOKK 1 30epiraHHs, 10 € aKTyaJbHHM.
TexHosorito 30epiraHHs IJIOAIB 3€PHITKOBUX KYJBTYP BIOCKOHAIIOBAIU JOCIHIIHUKA
BiTum3HsHl A.A. bnamkina, b.J[. IrnateeB, I1.B. Kongparenko, €.B. Muxaiinona,
LII. Hagroui#i, B.M. Hatiuenko, O.B. Mensauk, I'.M.Punbak, I'.I'. CemeHoBa,
M.€. Ceparok, O.I. Tpebymenko, JI.M. llleBuyk Ta 3akopmonni — L.C. Argenta,
A. Blanckenberg, G. Calvo, M.A. Chiriboga, J.R. DeEll, J.M. Delong, D.R. Dilley,
E. Lange, D.A. Neuwald, K. Rutkowski, A.A. Saquet, P. Sass, J. Streif, K. Tomala,
M. Vanoli, M.G. Villalobos-Acuna, A. Zanella, J. Zhao, C.B. Watkins ta inmi.

CyTHICTh pOOIEMH MTOJISITAa€ Y NIATPUMAHHI BUCOKOI IPUPOJIHOI CTIMKOCTI MIOAIB
mijg 4ac 30epiraHHs NUISIXOM YIOBUIBHEHHS BUIUICHHS €THIICHY, a OTXKE IXHBOTO
JO3pIBaHHA 1 CTapiHHSA, 32 00pOOKHU 1HTIOITOPpOM eTwiieHy |-metmnnukinonpornesHoM (1-
MUII) micns 30upanHs, 30KkpeMa n06opom koHueHTpamiit 1-MIII, 3 ypaxyBaHHSIM
0COOJIMBOCTEH PETioHy BUPOIILYBAHHS MPOAYKIIii, TUITY HacaKeHHs (ITiA1erna), TepMiHy
30upaHHs (CTYIIHb 3HIMAIBHOI CTUIJIOCTI) Ta PEXKUMY OXOJOKEHHS, 1110 € aKTYaJIbHUM.

3B’A30K 3 HAYKOBHUMH MNpOrpaMaMu, IUIAaHAMH, TeMaMH, TIPaHTaMH.
HMuceprartiitny po6oty BukoHaHo BIponoBxk 2010-2017 pp., 06poOKy pe3ynbTaTiB U
YOPOBAKEHHA Y BUPOOHUITBO — 10 2023 p., BIAMNOBIAHO A0 HAYKOBOI TeMaTHKU
YMaHCBKOrO HAallOHANIBHOTO YHIBEpCUTETYy caliBHULTBA «Po3pobka cydacHHX
KOHKYPEHTOCTIPOMOXXHUX TEXHOJIOTi BUPOOHHUIITBA XapUYOBHX MPOIYKTIB POCIUHHOTO
NOXOKeHHs» mifanporpamu «Po3podka crnoco6iB 30epiraHHs 1 mepepoOKH IUIOAIB Ta
oouiBy (AP 0101U004498, 20102015 pp.), «Po3pobka TexHomnoOrii 30epiraHHs 1
nepepoOku  mpoaykrie  pociauHHMITBaYy (P 0116U003208, 2016-2017) Ta 3a
KOHTpakTaMu 3 KommaHiero «Pom 1 Taac Ilompmia» 3a TEeMaTHKOIO «YTOYHCHHS
peKOMeHIalliil 3 BUKOpPUCTAaHHS mpernapary SmartFresh™ — mis s6myk copriB Pener

Cumupenka 1 [ongen [emimec 3 MeTOI MPOJOBXKEHHS TPUBAJIOCTI 30epiraHHs 1
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nokpamanas cmaky (2010-2011), copty Pener CumupeHka 3 METOH MPOJOBKEHHS
30upaHHs, 30UIBIICHHS BPOXaWHOCTI Haca/pKEHb 1 MOKpallaHHs cMaky ruiofiB (2011—
2013), mmoais rpymri copty Hosiopebka (2013-2014), mpotu omiky 1 HoOypiHHS M’ SKYIIIa
a0ayk copty XoOHEWKpicnm pi3HHX TepMmiHiB 30mpanHs (2014-2015), a Takox
«30epexenicTh rpymi copty HosOpchka pi3HMX TepMiHIB 30UpaHHS 3 0OpOOKOIO
SmartFresh» (2014-2015 pp.). Pesynpratn po6oTH BUKOpHCTAHO B 3BiTax Kadeapu
ioAiBHUIITBA 1 BUHOTpaaapcTea YHY C «Y nockoHalleHHs ICHYIOUMX Ta pO3p00Ka HOBUX
TEXHOJIOT1M BUPOIIYBaHHS CaJWBHOIO MaTepially, IUIOAIB, STl 1 BHUHOTPaxy B
[TpaBoGepexxnomy Jlicoctemy Ykpainu (AP 0101U004495, 20112017 pp.).

Meta i 3aBaaHHs I0CJaiIKeHb. MeTa JOCHIKEHb — HAYKOBE OOIPYHTYBaHHS
TEXHOJIOTIYHHUX ACIEKTIB MICISA30MpalIbHOI 0OPOOKH 1HT1OITOPOM E€TUJIEHY TUIOIB SI0JTyH1
Ta TPyl sl 30€peKEHHS TOBAPHUX 1 CHOKUBHUX BIACTUBOCTEH Ta MPOJOBKEHHS
XOJIOIUITLHOTO 30epiraHHs.

J7is MOCATHEHHSI IOCTABICHOT METH BU3HAUCHO 3aBIaHHS:

— BCTAHOBUTH BIUIMB YMOB PETiOHY BUPOIIYBaHHS, TUITY cajy (MiAIIerna) i TEpMiHy
30MpaHHsT Ha TOBAapHI Ta CIOXHWBHI BIACTHUBOCTI IUIOAIB MiJ Yac XOJIOAMJIHHOTO
30epiraHHs;

— BUSABUTH XapakTep BUIJICHHS €TUJIEHY sOMyKaMH 1 TpyIIaMH BIPOJIOBXK
30epiraHHsi, BCTAHOBUTH 3aKOHOMIPHOCTI JIJIsl TOMOJIOTTYHUX COPTIB;

— BUBYUTH BIUIMB crionyku 1-MIIIT Ha mpoTikaHHS mpoIiecy BUIIJICHHS €TUJICHY,
PO3BUTOK XBOPOO Ta 3MiHY TOBAPHUX 1 CIIOKMBHHX BJIACTUBOCTEH SOIYK 1 TPy Mif Yac
TpuBajoro 30epiraHHs 3a Temmeparypu 2+1 °C Ta THUXKHEBOI MOCT-XOJOAWIBHOI
excrosuirii 3a remneparypu 18...20 °C;

— OOrpyHTYyBaTld J00Ip KOHIEHTpamiii (703) 1Hri0iTopa eTWieHy IS
nicas30upanbHOi 00pOOKH TIIO/IB 3 METOIO 30€peKEHHSI TOBAPHUX Ta OPraHOJIEITUYHUX
BJIACTUBOCTEH;

— BCTAHOBUTH €(EKTUBHICTh MICIAA30UPATIBHOTO  OXOJIOJKEHHS IUIOMIB Y

MO€ETHAHHI 3 00POOKOIO 1HT10ITOPOM ETUIICHY;
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— YIOCKOHAJIUTH TEXHOJOTiI0 30epiraHHa s0MyK 1 Tpyll MI3HBOTO TEPMIHY
JOCTUTaHHSA 3a micasa30upanbHOi  OOpoOKM  1HTIOITOpOM  eTWIIeHY (mpemapar
Cmapr®pern);

— OL[IHUTH EKOHOMIYHY eQeKTUBHICTh 30epiraHHs sSOMyK 1 Tpym 3a
MICII30MpaTbHOT 0OPOOKH 1HT10ITOPOM ETHIICHY.

06’exm docnioxcens — MPOLIECH 3MIHU SIKOCTI SIOJIYK 1 TPYII 32 Micaa30UpanbHOT
00poOKHU 1HT10ITOPOM ETUJIEHY TIiJ] Yac XOJOUJIBHOTO 30epiraHHs Ta MOCT-XO0JI0IUIbHO1
excrio3uiii 3a temneparypu 18...20 °C, 3anexHO BiJl PEerioHy BHUPOIILYBaHHS, PIBHS
IHTEHCUBHOCTI cany (miamiena), TepMiHy 30MpaHHs (CTYMiHb 3HIMAJIbHOI CTHUIJIOCTI),
peXKUMY OXOJIOJIKEHHS Ta KoHueHTparii 1-MIII1.

IIpeomem Oocnidxcens — XooAWIIbHE 30epiraHHs s0IyK 3MMOBUX COPTIB 1 TpyLI
pPaHHBO- Ta MI3HBOOCIHHBOIO TEPMIHY JOCTHIAaHHA 13 3aCTOCYBAaHHAM MiCISI30MPATIbHOT
00poOk# 1Hr10iTOopoM eTmiieny 1-MIIII 1 pexxuMy 0X0IOIKEHHS.

Memoou 0ocnioxcens: 3aralbHOHAyKOBI — TII0Te3a, aHaJi3 1 CUHTE3, 1IHIYKIIIS Ta
JNeayKIis, a0cTparyBaHHS 1 KOHKpETH3allis, CHCTEMHUW aHai3 W y3araJbHEHHS,
creriaigbHi — Ja0opaTOpHUN (aKTUBHICTh CHUHTE3Y IJIOJIAMU €THIICHY, 1IHTEHCHUBHICTh
JUXaHHS 1 TEIUIOBUIJIEHHS, TMPUPOJHI BTPaTH, TOBApHI BJIACTUBOCTI, UIUIBHICTh
M’SIKyIlIa, OCHOBHE 3a0apBJICHHS IIKIPKH, KOMIIOHEHTH XIMIYHOTO CKJIaly, BUX1J COKY),
MaTeMaTUKO-CTATUCTUYHHUIN (3B’SI3KM  MDK TIOKa3HUKaMH 1 BIUIMB UYWHHUKIB Ha
30€pekKEeHICTh  —  JUCHEPCIHHUM,  perpeciiHuii,  KOpensaIlidHuNA  aHami3u),
OpraHOJIENITUYHUH (JerycTaliiiiHa OliHKa), TOPIBHSILHO-PO3PAaXyYHKOBHI (€KOHOMIYHA
e(eKTUBHICTb 30epiraHHs 3a Micas30upanbHOi 00OpPOOKHU 1HTIOITOPOM ETHIICHY ).

HaykoBa HOBH3HA oJep:KaHUX Pe3yJbTATIB MOJSITAE Y BUPIIICHHI HAyKOBO-
NPaKTUYHOI TpoOJEeMH Ta BHUSIBICHHI 3aKOHOMIPHOCTEH 30epeKeHHS TOBapHUX 1
CTIOKUBHUX BIJIACTUBOCTEW IIJIOMIB 3EpPHATKOBUX KYJIbTYp 3aJe)KHO BiJl PETIOHY
BUPOILIYBaHHS, THUIy CaJy, TepMiHy 30UpaHHS BpOXKaro, PEKUMY OXOJOKEHHS Ta
nicas30upanbHOi 0OpOOKHU 1HTIOITOPOM ETHIICHY.

Ynepuwe:

— chOpPMOBAHO TEOPETHYHI TOJOXKEHHS Ta METOAWYHy 0a3y AOCHiDKeHb 3

MiCIA30MpabHOI 0OPOOKH 1HTIOITOPOM €TUJICHY IUJIOMIB SIOJIYHI 1 TPYIIl 3aJIEKHO BiJl
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pETioHy BUPOIIYBaHHS, THIY cany (Tiamena), TepMiHy 30upaHHs (CTyHiHb 3HIMAIBHOI
CTHUTJIOCT1) Ta PEKUMY OXOJIOJIPKEHHS;

— BCTAHOBJICHO Ta 3alPONOHOBAHO €(PEKTUBHE 3aCTOCYBaHHS AU(EpEeHIIHOBAaHUX
7103 1HT101TOpa eTUIIEHY JJIs 30€PEKEHHS TOBAPHOCTI 1 CTIOKUBHUX BIIACTUBOCTEH IIJTOIB;

— BU3HAYEHO pallloHaJIbHI TEXHOJIOTTYHI MapaMeTPH Ta PEKUMHU MiCII30UPpaIbHOTO
OXOJIOJIKEHHS SIOTYK JIs 30€peKeHHS TOBAPHUX 1 CIIOKUBHUX BIACTHBOCTEH MPOIYKIIIi;

— TOCIIIKEHO BILIUB 24-rOIUHHOTO 3aTpUMaHHs MICIISI30MPaTbHOTO
OXOJIO/KEHHS I1JI0/11B TPy Ha (1310JI0T1UHI MPOIECH, 3MIHY XIMIYHOTO CKJIa Ty, TOBapHi
1 CHO’KMBHI BJIACTUBOCTI MPOAYKIIi M1 yac 30epiranHs Ta peanizauii (IocT-X0J0/InIbHa
CKCTIO3HIIIs);

— HAYKOBO OOIDYHTOBAHO 3aCTOCYBaHHS PEXXHMY OXOJIOJKEHHS 1 103 1HTi0iTOpa
€TWICHY JUIsl JOCATHEHHSI BUCOKMX MOKA3HUKIB JEryCTalliHO1 OI[IHKU IUIO/AIB S0IyHI Ta
rpy1Ii micis 30epiranus;

— po3paxoBaHO, HAYKOBO OOIPYHTOBAHO Ta 3alpONOHOBAHO 1HJIEKC 1HT10YBaHHS
CUHTE3y IJIOJIaMU €THIJIEHY 3a 0OpoOKHM s01ykK 1 rpym audepeHIli HOBaHUMH J03aMHU
1HT101TOpa ETUIICHY;

— OOIPYHTOBAHO €KOHOMIYHY JOLIUIBHICTh 3aCTOCYBaHHS Pi3HUX /103 1HT10ITOpa
ETWICHY IS MicIA30upanbHOl 0OPOOKH IIJT0/IIB 3€PHATKOBUX KYJIBTYP.

Yoockonaneno:

— TEXHOJIOT1I0 30epiraHHs IUJIOMIB 3EPHATKOBUX KYJIBTYP 3 BHUKOPHCTAHHIM
nudepeHIiioBaHuX 703 TMICAA30upanbHOi  OOpOOKM 1HTIOITOPOM €THIIEHY, IO
3a0e3nedye BUCOKHI BUXiJ CTaHAAPTHOI MPOIYKLIi 1 30epeKeHHs] OpraHOJENTHYHUX
BJIACTUBOCTEH TUIO/IIB.

Habyno nooanvuiozo pozsumxy:

— TEOpPETUYHE OOIPYHTYBAaHHS 1 NPaKTUYHE 3aCTOCYBaHHS TMICIA30MPaTbHOL
0OpOoOKH MIIOAIB S0TYHI Ta TPy TudepeHIiioBaHUMH JI03aMHU 1HT101TOpa ETUIICHY;

— 3aCTOCYBaHHS PEKUMIB MICIA30MPATHLHOTO OXOJIOKEHHS TII0/1B 3€PHATKOBUX
KYyJBTYp JUIsl 30€pPEeKECHHSI TOBAPHUX 1 CIOKMBHUX BJIACTHBOCTEH MiJ Yac TPUBAJIOTO
XOJIOUJIBHOTO 30epiraHHs Ta B yMOBax peajizaiii (moCT-X0J0UIbHA eKCTIO3HUIIIA).

IIpakTH4He 3HAYeHHS OTPUMAHHUX pe3yJbTaTiB. Po3po0ieHa if pekoMeH10BaHa
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TEXHOJIOTTYHA IHCTPYKIIis 31 30epiraHHs A0IyK Mi3HFOTO TEPMIHY JOCTUTAHHS JJIS1 PI3HUX
perioHiB BUpPOIINYyBaHHs 3 IHTEHCHUBHoro (mimmena M.9) 1 Tpaaurniiinoro (MM.106)
HAca/KeHb, PI3HUX TEPMIHIB 30MpaHHs (ITOYATOK 1 MOBHA 3HIMaJbHA CTHUIJICTh) 3a
mics130upanbHOi 0OPOOKH 1HTIOITOPOM ETHIIEHY, a TaKOX TEXHOJIOT1YHA THCTPYKIIA 3i
30epiraHHsl Tpyll Mi3HbOOCIHHBOTO TEPMIHY JOCTUTAHHS PI3HUX TEPMIHIB 30MpaHHS
(moYaTok 1 MOBHA 3HIMAIbHA CTUTIIICTD) 3 PEKUMY MICIA30UPATIEHOTO OXOJIOMKEHHS 1
00poOKHU 1HT10ITOPOM €TUJIEHY (BUPOOHMYE BUITPOOYBaHHS).

VY 10cKOHaNEeHO METOANKY «BHU3HaueHHs eTHIIEH-aKTUBHOCTI IIJIOJIIBY.

3anpornoHoBaHO AU EepEeHIIHOBaH1 103H 1HI101TOpa €TUIICHY JJIA MiCAA30MpaibHOI
OOpOOKM TIJIOJIB: OPTaHOJICITUYHI BJIACTUBOCTI s0NyK copTy Pener Cummupenka
moKpanryBatu  00poOkoro  mpemapatom  Cmapr®pemSM, B.p.m  (m. p.—1-
MeTHIMKIonpones, 3,3 %) gosoro 0,051 r/mM3, BumpoOGyBath y BHPOOHHMIITBI
nicnsA36upansHy 06pooKy rpym copty Snic gosoro 0,034 r/m® (mpenapar Cmapt®per)
3a 24-TOAMHHOI 3aTPUMKH OXOJIOKEHHS.

[TpakTudHi pekoMeH a1l BIpoBaHKeHO Y BUpOOHUIITBO: 3 2021 p. — B «Acormiarii
MO0 PO3BUTKY IHTEHCHUBHOTO caaiBHUIITBA bykoBuHm», YepHiBelpkiii o0macHii
Kopropatli cagoBo/iB «/J{HicTep» Ta kopropalii « BiHHuLscanBunpom», y hGepmMepcbKux
rocriofgapctBax «OOpiit» Binaumpkoro paiiony (akt Big 15.07.2021) ta «Camok
[Monmimms» wmepuncebkoro paitony Binnumekoi o6macti (30.01.2023); «Snic—1»
(09.07.2021) #t «IuTep-Dnopa» HduictpoBchkoro paiiony (09.01.2023) ta «Maxocam»
UepniBenpkoro paiiony YepHiserpkoi obmacTi (akt Bix 09.01.2023).

3aranpHuil oOcar mnpoaykuii, sika 3 2012 poky 00poOJiseTbes MpenapaTroM
Cmapr®pem y rocmojgapcTBax «Acoriarii Mo po3BUTKY 1HTEHCHBHOTO CaJiBHUIITBA
bykoBunu cranoButh 1500 T (10BiAKA).

OCHOBHI TEOpPETHYHI MOJOKEHHS AXCepTallli 3HAUIUIN TPAKTUYHE BITOOpaXKEHHS
y BUKJIaAaHHI AuciuIUiiH «CTaHmapTu3ailis, TEXHOJOTis 30epiraHHs Ta TepepoOKu
NPOYKLII POCIMHHULTBAY, «CydacHl TEXHOJOTIi CaJIBHUIITBA 1 BUHOTPAAAPCTBa» Ta
«ITicns30mpanbHa 1opoOKa II0iB, OBOYIB 1 BHHOTPAIY» B Y MAHCHKOMY HAI[IOHAIbHOMY
YHIBEPCUTETI CaliBHUILITBA (AOBIIKA).

OcoOucTHii BHecOK 3a00yBaua monsrac y (¢GopMyBaHHI METH 1 3aBAaHb
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JOCITIJIKEHb, PO3POOJEHHI CTPYKTYPHO-JIOTIYHOI CXEMH, y3araJIbHCHHI BIJJOMOCTEH 3
HAyKOBOi JIITEpaTypH, BiIOMpaHHI 3pa3KiB Ta BUKOHAHHI JJAOOPATOPHUX IOCIIIKEHbD,
aHaji3l 1 CTaTUCTUYHINA 00poOIll OTPUMAHUX PE3yJbTaTiB, PO3paxyHKaX EKOHOMIYHOT
e(eKTUBHOCTI, MiATOTyBaHHI MaTepiaiiB J0 OMyOJiKyBaHHS, a TaKOX Yy (hopMmyBaHHI
BUCHOBKIB Ta TPOIMO3UIIA HAayKOBUM YyCTaHOBaAaM 1 BHUPOOHUITBY Ta iXHBOMY
MPAKTUIHOMY BHIIPOOYBaHHI.

ABTOp ormpairoBajia MeToANKHY, BUukoHana 60—80 % obcsry excriepuMeHTaIbHUX
JOCTI>KEHb.

VY nmocmimkeHHAX 31 30epiraHHs IUIOAIB AOJdyHI 1 Tpylil 3 MiCISI30MPaTbHOIO
0o0poOKoro 1HTIOITOpOoM eTmieHy Opamu ydacth H. M. Ocoxkina, H. II. boiiuesa,
0. M. Kmynenko, 1. O. JInuenkosa, 1. O. Menpnauk, O. B. Menbauk, A. 1O. Tokap Ta
JI. M. Xynik. YacTka aBTopa y cryibHEX yOrikamisx ckmamae 20—-80 %.

Anpobauisi pe3yabTaTiB AoCaigxkeHb. Pe3yiabTaTH JOCHITKEHb Ta OCHOBHI
MOJIOKEHHS TUCEePTaLIiHOT poOOTH 0OrOBOPIOBAIKCS HA Kaeapl TEXHOJOr1i 30epiraHHs
1 mepepooku 3epHa YHYC (2016-2018), xadenpi canmiBHUIITBA BpoIiyiaBcbKoro
MPUPOJHUYOTO YHIBEPCUTETY IIiJi 4yac HaykoBoro craxyBaHHs (Ilomemma, 02.11-
03.12.2016) ta daxoBomy cemiHapi kadenpu xapdyoBux TexHosiorii YHYC (Ymans,
2023); Ha MiKHApPOJIHMX HAyKOBO-pAaKTHUHMX KoH(epenuisx: 3" International
Conference «Effects of Pre- and Post-harvest Factors on Health Promoting Components
and Quality of Horticultural Commodities» (Skierniewice, Poland, 2014), 4%
International Conference «Effects of Pre- and Postharvest Factors on Health Promoting
Components and Quality of Horticultural Commodities» (Skierniewice, Poland, 2019); I1
Mixuapognomy ceminapi «Texnosorii BupoOHuirTBa i 36epiranus Gpykris» (Hemupis,
2014), IV Mixunapoanomy cemiHapi «HoBi TenaeHii y BUpOOHMIITBI Ta 30epiraHH1
bpyktiB»y (I'mibiBka, 2015), V MixuapogHomy cemidapi «CydacHl TEXHOJOTIYHI
pimmenHs y caaiBauiTB» (Hemupis, 2016), VI Mixxnapoanomy ceminapi «Cezon 2017.
Posmmpennss moxksmBoctei» (HemwupiB, 2017), VII MixnapoanoMmy cemiHapi
«S6myunmii 6i3uec. Posmmpenns moxnuoctein» (Hemupis, 2018), VIII MixxaapoaHnomy
ceminapi «Ce3on 2019. IIpodeciiinuit pict» (Hemmpis, 2019), na ceminapi

UYepnisenpkoro HKII kaapie AIIK «Texwnosorii 30epiranHst 1 mepepoOKH MpOIyKIIii
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caniBHUITBA Ha bykoBuHi. @opMyBaHHS I[IHOBOI MOJITUKH Ta peajibHI PUHKU 30yTy»
(Yepnibmi, 2021); MixHapoaHiii HayKoBIA I1HTepHeT-KOH(DepeHiii «IHHOBaIli B
camiBHuITBY (YManb, 2017), 1II MixHapoaHuii HayKOBO-IPAKTUYHIM KOHQEpeHIi
«IMmopTo3amiHHI TEXHOJOTIi BHUPOIIYBaHHSA, 30epiraHHs 1 MepepoOKH MPOTYKIi
Ca/IIBHUIITBA Ta POCIMHHULITBAY (YManb, 2017), V MixkHapoaHiii HayKOBO-TIPaKTUYHIN
KoH(pepeHIii «AKTyanbHI NMHTaHHS Cy4acHOi arpapHoi Haykm» (Ymawb, 2017), IV
MixHapoaHii HAyKOBO-TIpaKTUYHIM  KoH(pepeHIii «IMmopTo3aMiHHI  TEXHOJIOTI]
BUPOIIYBaHHs, 30€epiraHHsi 1 MepepoOKH MPOJYKIIi CaliBHUIITBA Ta POCIMHHUIITBAY
(Ymansp, 2018), III Mixnapoaniii HaykoBii 1HTepHET-KOH(pepeHuii «IHHOBamli B
camiBauuTB (YManb, 2019), |V MixHaponHiii HayKoBii 1HTEepHET-KOHEpEHIIiT
«InHoBamii B canmiBHUUTBIY (YManb, 2020), V MixHapoaHiii HayKOBiil IHTEpHET-
koHpepenili «IHHOBaIi B camiBHUITBY (YMmanb, 2021), VII MixuapoaHiii HayKoBO-
npakTH4Hii online-koHdepentlii «[HHOBaIIiHI TEXHOJIOTIT BUPOIILYBaHHs, 30epiraHHs i
nepepoOKHU MPOYKIIii CalIBHUIITBA Ta pOCIUHHULITBAY» (YManb, 2021); XI MixHapoaHii
HayKOBO-TIpakTH4Hi# koH(pepentii «M<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>