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CYYACHI IIAXOAU 10 PECYPCOOIIAAHOI'O BUPOBHUILTBA IIMTHOI'O
MOJIOKA

VY3araipHeHO HOpPMaTHBHI BUMOrM Ykpainn Ta €C 10 BHPOOHHMILTBA NUTHOTO MOJIOKAa. 3arpoIIOHOBAHO
ouiHtoBatu pecypcoouiaanicts TexHonoriiit HTST, ESL i UHT 3a npsMuMu BUpOOHWYHMMH BUTpaTaMu Ta pecypcamu
XOJIOJIOBOTO JIAHIIIOTA, TAKyBaHHS 1 BTPAT MPOAYKIIIi.

KurouoBi cioBa: nutHe monoko, macrepmsanis HTST, ESL-texnonoris, UHT-00po6neHHs, 3aKOHOAAaBCTBO,
pecypcooriagae BUpOOHUIITBO.
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MODERN APPROACHES TO RESOURCE-EFFECTIVE PRODUCTION OF DRINKING
MILK

Ukrainian and EU requirements for drinking milk production are summarized. A two-level assessment of HTST,
ESL and UHT resource efficiency is proposed, covering direct process inputs and resources associated with the cold
chain, packaging and product losses.

Keywords: drinking milk, HTST pasteurization, ESL technology, UHT treatment, legislation, resource-efficient
production.

BupoOGHMLITBO MHUTHOTO MOJIOKA Ma€ OJHOYAcHO 3abe3nedyyBaTH  MIKpOOiOJOriuHy
0e3neyuHICTh, 30€epeKEeHHs XapyoBOi I[IHHOCTI Ta palllOHaJlbHE BUKOPHUCTAaHHS €HEprii, BOIH,
MUITHHUX 32c001B 1 MOJOYHOT CUPOBUHHU. MeTor poOoTH Oyj0 CUCTEMAaTU3yBaTH aKTyallbHI BUMOTH
Vkpaiaun ta €Bpomneiickkoro Coro3y 1 BUSHAYUTH TEXHOJOTIYHI YMHHUKU, 32 SIKUMH JIOIIBHO
nopiBHIOBaTH nactepusobane, ESL-06po6iene Ta UHT-00po6iieHe MOIOKO.

B Vkpaini 6a30Bi 000B’S3KM onepaTopa PHHKY IOAO TIri€HM BUPOOHMIITBA, MPOLELYP,
3acHoBaHux Ha npuHuunax HACCP, mpocrexyBaHOCTI Ta BiANOBIAAIBHOCTI 3a O€3MEYHICTh
ycraHoBioe 3akoH Ykpainu Ne 771/97-BP [1]. CpemianbHi BUMOTH /10 CHPOTO MOJIOKa Ta
MOJIOYHMX TPOJYKTIB BH3HAYeHO Haka3oM Minarpononituka Bix 12.03.2019 Ne 118 3
ypaxyBaHHSIM MOAanblIMX 3MiH [2]. BaxinBo po3MexoByBaTH YHMHHE Ta IEPCIEKTHBHE
perymoBaHHs: Haka3 MinekoHoMmiku Big 19.01.2026 Ne 801, skuMm 3aTBEpIKEHO BHMOTH [0
MOJIOKa, MOJIOYHUX MPOJYKTIB Ta MAcTONMOAIOHUX KUPIB, HAOMpae YMHHOCTI juie 3 1 ciuns 2029
poky [3]. Tomy y 2026 pomi Horo moyio>keHHs AOLUIBHO BpaxOBYBATH IIiJ] Yyac MOJEpHizalii sK
MaiOyTH1 000B’SI3KOBI BUMOTH, aJIe HE MOJaBaTH SIK YXe BBEJICHI B JIIfO.

Y mpasi €C 3aranbHi Tiri€HIYHI MpaBujia Ta OOOB’S3KOBICTh MOCTIMHUX MpoOLENyp Ha
npuHuunax HACCP 3akpimieno Permamentom (€C) Ne 852/2004 [4], a cmeunianbHi BUMOTH /10
CHPOTO MOJIOKA, MOJIOYHUX MPOYKTIB 1 TEIIOBOTO 06p06J'IeHH$I — Pernmamentom (€C) Ne 853/2004
[5]. OcranHiil BU3Ha4Yae eKBIBAJIEHTHICTh MacTepusallii pexxumam He Huwxk4de 72 °C mpotsarom 15 ¢
abo 63 °C nporsirom 30 xB, a UHT-00po0mnenHs — Oe3nepepBHOMY HATPIBaHHIO HE HIDKYC 3a
Temmeparypu 135 °C. OT)KC pecypcoomiagHi pillieHHsT MOXYTh ONTHUMI3yBaTH INpoLEC JHIIE B
MEXax BaJiJIOBAHOTO PEKUMY O€3MEYHOCTI; 3HWKEHHS BUTPAT HE MOXKE JIOCATAaTUCS CKOPOUYECHHSIM
KPUTUYHOI TEMIIEPATyPH YU Yacy BUTPUMKH.

3a pe3ynbTaTaMHM y3arajlbHEHHS 3alpOIOHOBAHO JBOPIBHEBY CHCTEMY OLIHIOBAHHS
PeCypCoOIaHOCTI:

» [lepwuil pigenb OXOIUTIOE TPSIMI MMATOMI BUTPATH HA 1 T TOTOBOTO MPOIYKTY: TETUIOBY Ta
ENIEKTPUYHY €HEPTIiI0, BOY, XOJIOJ, MUIHI 3aco0u, TpuBaiticte CIP 1 BTpatu mMosoxa.
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> [pyeuil pierv BpaxoBY€ PeCYpCH ICIs 3aBEPILICHHSA TPOIIECY: noTpedy B XOJIOJOBOMY
JIAHIIO31, CTPOK MPHIATHOCTI, BTPATH I1iJl 4ac peaisarlii, Macy i mepepoOIioBaHICTh TAKYBAHH.

Takwit migxig 3amo0irae XWOHOMY BHCHOBKY MIOJO TI€peBard TEXHOJIOTIl JHIe 3a
€HeproBUTpaTaMu HarpiBaHHs (Tadu. 1).

Tabnws | — IlopiBHAHHS pecypcooaJHNX YHHHUKIB TEXHOJIOTiii MUTHOr0 MOJIOKA

. OcHOBHHUI pecypcoonagHui Kiro4oBuii NoKasHUK
TexHoJi0ris pecypeootan CucreMHe 00Me:KeHHSA
edexr ayauTy
Pexyneparist teruia y I1ITO no [MocTiliHMiA X0I0A0BHIA .
HTST ynepan o y a & Temo i xonoxa, kBt roa/t
94-95 % JIaHIoT
ESL, .
MD” + MeHuie TennoBe HaBaHTaKCHH, MemOpaHHEe MUTTS, PU3HK Bopna/CIP i Brparu
. MIOJIOBXKEHHS CTPOKY 30epiraHHs €KOHTaMiHallii, 0XOJIOIKESHHS HPOJYKTY, KI/T
nacTepu3aLis a POKYy 35¢p p i, a POAYKLY:,

UHT, nenpsimuit YacTkoBa peKyreparis; ®oymiHr i Terose Emnepris ta TpuBaicTs
Harpis 30epiranHs 6e3 0XOJIOKSHHS HaBaHTAKCHHS ukiry mixk CIP
UHT, Kopotka termoBa nist, MeHIIe [TigBumieni BuTpaTH napu i [Mapa 1 enexTpoeHepris,

IpsIMHUIA HarpiB MOIIKO/DKEHHS POIYKTY BaKyyMHOTO OXOJIO/DKCHHS Kr/T Ta KBT°ron/T

Mpumirka: "M® — MikpodinsTparis.

Hns HTST-nmactepusaniii HallBaromimuM YHHHUKOM € pEereHepaTHMBHHUN TEIUIOOOMIH: Yy
CYy4aCHUX IUIACTMHYACTUX amaparax I[OBTOPHO BHUKOPUCTOBYIOTh A0 94-95 % temotn
nactepu3oBaHoro mMoisoka [6]. Ilpore 3aranpHy e(heKTUBHICTh 3HUXKYIOTh BUTPATH HA OXOJIOJKEHHS
1 663nepepBHHI71 xonoaoBuii naHior. ESL-TtexHonorii, 30kpemMa Mikpo(iabTpallis 3 MOJaTbIIOK
NaCTePH3ALIEI0, NAI0Th 3MOTY 3MCHILIUTH MIKpPOOHE oGCiMeHiHHs Ta TMOJOBXKUTH CTPOK 30epiraHHs
3a MOMIPHIIIOro TEmIoBoro BILMBY [7]. Ix pe3yNbTATHBHICTB 3aIEKUTH BiJ AKOCTI CHPOBHHH,
HQJIEKHOTO CAHITAPHO-TIT€HIYHOTO CTaHy TEXHOJOTIYHOTO O0JIaHaHHS, ACeNTHUYHUX YMOB
dacyBaHHs Ta 3amobOiraHHs TMOBTOPHOMY  3a0pyIHEHHIO TPOAYKTY TICHXPOTpOPHUMHU
CIIOPOYTBOPIOBATHLHUMH OakTepisimu [8].

UHT-06po6uents 1oTpebye OLIBIMIMX BHTPAT TEIUIOTH, OJXHAK 30CPIraHHs HEPO3KPHUTOIL
YIHAKOBKH 0€3 OXOJO/UKCHHS 3MCHIIye CHCPIrOBHTPATH HAa XONOAWIbHC 30epiraHus i
TPAHCIOPTYBAHHS, a TaKOX BTPATH TMPOIYKIii BHACTIIOK NcyBaHHA. HempsMmuii HarpiB cripusie
BUIIIN peKymepallii, aje CylnpoBOIKYETbCS (GOYIIHIOM TeII000MiHHOI moBepxHi. [Ipsmuil Harpis
[apor0 CKOPOUYE TPUBANICTh BUCOKOTEMIIEPATYpHOI J1ii, IpoTe MoTpedye OLiHIOBaHHSA BUTPAT Napu
Ta BAKYYMHOT'O OXOJIO/I>KEHHS.

Jlnst Beix crocobiB 0OpOOKM MONOKA BaXIMBI aBTOMATHYHE BIAXWICHHS HEIOCTATHBO
HArpiTOro MOTOKY, KOHTPOIb Tepemaay THCKy, omruMisaiis CIP 3a emekTpomnpoBinHicTiO i
TMOBCPHEHHS MPUIATHHX BOIHHX MOTOKIB. BoxHodac 3asiBieHi BI/IpO6HI/IKaMI/I BIICOTKH CKOHOMI{
CIILJI T ATBEP/UKYBATH MaTeplaJ‘IBHI/IM Ta €HePreTUYHUM OallaHCOM KOHKPETHOT JIiHil.

OTxe, yHIBEpCaJIbHO HaWOIIAIHIIIONO CIIOCO0Y BUPOOHUIITBA MUTHOTO MOJIOKA He 1cCHYe. J[is
JIOKQJIbHOTO PUHKY 3 HAJIIHHUM OXOJIOMKEHHAM JouiibHUMU MoxkyTh Oyt HTST a6o ESL, Toxi sik
g TpuBanoi jorictuku mnepeBary moxe Matu UHT. HaykoBo oOrpyHroBanHuii BHOIp Mae
CTIMPATHCS HAa IUTOMI BUTPATH B MEXaX yChOTO KUTTEBOTO MUKITY IPOJYKTY Ta BUKOHAHHS YUHHUX
BUMOT O€3MeYHOCTI. 3amponoHOBaHA CHCTEMa IIOKa3HUKIB MOXKe€ OYTH BHUKOpUCTaHA JJis
MOPIBHSUIBHOTO ayAMTY JIiHIHA 1 BUOOPY HaIpsMy iX MOJepHi3allii.
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BUKOPUCTAHHSA HAHOTEXHOJIOI'TA B AKBAKYJIBTYPI: CEJIEHOBMICHI
HAHOMATEPIAJIM TA BIOXIMIYHI MAPKEPH IX EOEKTUBHOCTI

VYnepuie 3anponOHOBAHO IHTETPOBaHY UYOTUPUKOMIIOHEHTHY CHCTEMY HPOJXYKTUBHHMX, MeTaboIiqHO-
AQHTHOKCH/IAHTHUX, IMYHHHMX 1 OE3IEKOBHX MapKepiB Ul CTaHIApTH30BAaHOI'O OLIHIOBaHHS iX e(eKTHBHOCTI Ta
0e3MeyHOCTI.
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NANOTECHNOLOGY IN AQUACULTURE: SELENIUM-CONTAINING NANOMATERIALS
AND BIOCHEMICAL MARKERS OF THEIR EFFICACY

For the first time, an integrated four-component system of productive, metabolic-antioxidant, immune and safety
markers is proposed for the standardized evaluation of their efficacy and safety.

Keywords: aquaculture; nanotechnology; selenium-containing nanomaterials; selenium nanoparticles;
antioxidant status; biochemical markers.

[nTeHcudikanis akBakylIbTYpHU HIABUILYE BUMOTH 1O €(EKTUBHOCTI BUKOPUCTaHHS KOPMIB,
CTIMKOCTI TiApOOIOHTIB 10 MeTaboJiYHOro Ta i1H(EKUIHHOro CTpecy, a TaKoX Oe3MedHOCTI
npoaykuii. OJHUM 13 NEpCHEKTUBHUX HAIpPSMIB € 3aCTOCYBaHHS HaHOMAaTepialiB sK JKEpem
MIKpPOEJIEMEHTIB 1 KOMIIOHEHTIB (YHKIIOHAIbHUX KOpMiB. OCOOIMBHUI 1HTEpEC CTaHOBIATh
HaHouacTHUHKU ceneHy (SeNPs) Ta migxoam A0 iX OIOT€HHOTO («3€JI€HOro») OJAep KaHHS.
VY3arajgbHeHHsST METOJIB TAKOTO CHUHTE3Y CBIJUUThH MPO MOXKJIMBICTH BHUKOPHCTAHHS O10JOTTYHUX
cucteM st popmyBaHHs ¢yHKIIOHaTi30BaHUX SeNPs Ta mojganpmioro CTBOpeHHs 010CYMiCHHX
HaHOYAaCTHHOK [1].

Meta pobGoTH — Ha OCHOBI HOpPIBHSJIBHOIO aHaNI3y CY4YaCHHX €KCHEpUMEHTaIbHHUX
JOCIIJKEeHb yIepie oOIPyHTYBaTH 1IHTEIPOBaHY CUCTEMY O10XiMIUHMX 1 (p1310JI0rYHMX MapKepiB
JUISL  CTaHIapTU30BAHOTO  OIIHIOBAaHHS  €(EKTHUBHOCTI Ta  OE3MEeYHOCTI  CEJICHOBMICHHUX
HaHoMaTepiajliB B akBakyiabTypi. HoBuMM, mnonepeaHbo He OMyOJIiIKOBAaHUM pe3yJIbTaToM €
3arpornoHOBaHa aBTOpaMU YOTUPUKOMIIOHEHTHA CHCTEMa MapKepiB, 10 00'€eHye NPOAYKTUBHMM,
METa0OMIYHO-aHTHOKCUJIAHTHUM,  IMyHHHH 1 Oe3mexoBuit  Omoku.  [IpoananizoBaHO
ekcriepuMeHTanbHi myomikarii 2021-2024 pp., npucBsueHuX Hiabcbkid Tuismii (Oreochromis
niloticus) ta xopomy 3BuuaitHomy (Cyprinus carpio), 3 OKpeMHM ypaxyBaHHSIM (QOpPMHU
HaHOMAaTepiary, 103H, MOKa3HUKIB POCTY, aHTHOKCUAAHTHOI Ta IMYHHOT BIMTOBI/II.

OaHMM 13 HampsIMIB € HAHOIHKATCYJISIIS CelieHy. Y JOCHIDKEHHI Ha HUTbChKIN Tuisimii Se-
HAaBAHTaXEH] XITO3aHOBI HAHOYACTUHKU XapAaKTEPU3YBAMCS BHCOKMM CTYIIEHEM BKIIOUEHHS
CelieHy Ta KOHTPOJHOBAaHMUM HOTO BUBUIBHEHHSM. [X BBEIEHHS 3 KOPMOM CYIPOBOJIKYBAIOCS
3MiHaMM KIHIIEBOi MacH, ecbeKTHBHOCTi BUKODHCTaHHS KOPMY Ta QHTHOKCHJIAHTHOI BIiJMOBIAI
l'IOplBH?IHO 3 6a30BUM paIlioHOM 1 TpaJII/IHII/IHI/IMI/I JOKEpENaMu CeJIeHY [2] Otxe, XapaKTepUCTHKA
camoi HAHOCHCTEMH Ma€ POSIIIATHCS PasoM i3 (i3i0710r0-0i0XiMIYHO0 BIIOBILTO opraH13My

KomOiHarii HaHOMIKPOENEMEHTIB JEMOHCTPYIOTh OUIbIl CKIagHUA npodins mii. 3a
noeaHanHs SeNPs 1 ZnO-NPs y HigbCbKOi THJISMI OLIHIOBAIM MOKa3HUKU POCTY Ta KOHBepCil
KOpMy, TeMaToJoriuHuil mpodins, cynepokcugaucmyrtazy (SOD), kartanazy (CAT), manoHoBuit
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manbﬂerm (MDA), J113OI_II/IMHy i ¢aromurapHy aktuBHicTh Ta IgM [3]. Lle cBiguuTh mpo
JOLTBHICTh KOMIUIEKCHOTO OIIHIOBAaHHSI HAHOJOOABKH, OCKUIBKM MPOAYKTHBHHM pE3yibTaT HE
BiI0Opakae BCiX META0OIYHUX Ta IMyHHHUX 3MiH.

BaxxnmuBoro BiactuBicTio SeNPs € no303anexHIicTh edekTy. 3a pi3HHX pIBHIB HAaHOCEJICHY B
palioHax THIAMIi 3apEeCTPOBAHO 3MIHH POCTY, €(EKTHBHOCTI BHKOPHCTAaHHS KOPMY, TPaBHHX
(hepMeHTIB, aHTHOKCHIAHTHOTO CTATYCy Ta IMYHHOI PE3HCTEHTHOCTI 33 EKCIICPUMEHTATBHOIO
indekuiitnoro naBantakerus Aspergillus flavus [4]. Tomy pesynbTatn, omepskaHi s ogHiel 1031
a0o Buay pubu, He cimij 6e3mocepeHbO MEPEHOCUTH Ha 1HII TEXHOJIOTIYHI YMOBH.

OcobmuBuii iHTepec cTaHOBIsiTE OioreHHi SeNPs. ¥V pobori 3 «3enenumu» SeNPs,
CUHTE30BAaHMMH 32 Y4YacTi MleOBOI[OpOCTl Pediastrum boryanum BCTAHOBJICHO HOKpaH_IeHHSI
OKa3HUKIB POCTY Ta OKPEMHX IapaMeTpiB IMyHHHX IapaMeTpiB HilNbChKOI Twipimii. BoxHowac
aHTUOKCUJIaHTHA BignoBigs Oyna nHeoxuopimHoro: GSH i CAT 3a BUmIOl JOCHIIKEHOT 103U
3pocramu, Tomi sk MDA Ta SOD icrotHO He 3miHtoBamucs [5]. OtTxke, eQEeKTUBHICTH
HaHOMaTepialy HEKOPEKTHO OIIHIOBATH 32 OHUM aHTUOKCHJIAHTHUM TTOKa3HUKOM.

[Hme pocmiKeHHS MIKPOBOJOPOCTEBO-cHHTE30BaHUX SeNPs mpoaeMoHCTpyBano 3MiHU
O10XIMIYHMX 1HJEKCIB, HAKOMUYCHHS CEJICHY, eKCIpecii T'eHIB aHTHOKCHJIAHTHOI Ta iMyHHo'l'
BIMOBIA i MOPhOPYHKIIOHATEHOTO CTaHy KHIICYHHKY [6]. Taknii GaraTopiBHEBHH MiAXiA Ja€
3MOT'Yy OJTHOYACHO OI[iHIOBATH CUCTEMHY JIiI0 HAHOJJ00ABKH Ta MOTEHI1HHI HeOaxaH1 peaKuu

[lepcrieKTHUBHICT, KOMOIHOBAaHHMX CHCTEM TIIOKa3aHO TaKOX Yy Kopoma 3BHYaiiHoro. 3a
cymicHoro Bukopuctanms SeNPs i Bitaminy C 3MiHIOBaTHCS MOKa3HUKH POCTY Ta KOHBEPCii KOpMY,
a kpami 3Ha4eHHs SOD 1 BIIHOBJICHOTO IVIYTAaTIOHY pEeCTpyBald B OKpeMuX rpymnax. Boxnodac
MDA ta IgM 3nauymmx 3MiH HE nemoHcTpyBamu [7]. Le me pa3 HiATBEPIKYE H606XIIIHICTI)
BIIMOBH BiJl y3araJbHEeHHs e€(peKTy HaHOMATepiary 3a MPUHIUIIOM «IOKPAIIYIOThCS BCi O10XiMiuH1
MTOKa3HUKH.

[aTEerpoBaHMM HAYKOBO-TIPAKTHYHHM PE3YJIbTATOM TOPIBHIIBHOTO aHAi3y € BIepIIe
3alpOIIOHOBAHA AaBTOPAMH YOTHPUKOMIIOHCHTHA CHCTEMa OI[IHIOBAaHHS HaHOMATepialiB B
aKBaKyJbTYpl: MPOAYKTUBHUN OJIOK — MPHUPICT MacH, cHenudiyHa MBUAKICTh POCTY, KOedillieHT
KOHBepcii kopMy; MerabomniyHo-aHTHokcunantHuii — GPX, SOD, CAT, GSH, MDA Ta 6a3o0Bi
Oi0xiMiYHI TOKa3HUKHU; IMyHHUN — IgM, mi3onmumHa 1 (arouutapHa aKTUBHICTH Ta EKCIPECis
IMyHOPETYISATOPHUX  TeHiB; Onok Oe3meyHocTi —  (YHKIIOHAJIbHI MapKepH IEYiHKHU,
ricroMoposoris, TKaHUHHE HAKOIMYEHHS CEJICHY Ta 03HAKH 3arajibHOi BiIMOBIII.

[TopiBHSHHS BiiOpaHUX pOOIT MOKa3aJlo, 0 NOKa3HUKU POCTY Ta aHTHOKCUIAHTHOI CUCTEMHU
HaNOUIbII PEryJIsIPHO BKIIOYAIOTHCS 10 €KCIIEPUMEHTAIbHUX MTPOTOKOJIIB, TOJII SIK peaKiis OKPEMHX
IMyHHUX Ta peJOKC-MapKepiB € HEOJHODPIIHOK U 3aleXuTh BIJ 103U, BUAY puUOM Ta TUILY
HaHocucTeMu. ToMy TMpakTHYHE 3aCTOCYBaHHS HaHOMATEpialiB B aKBaKyJIbTypl NOTpedye
BuAocHenn(pigHOTO OOTPYHTYBAaHHS /03, CTaHIAPTU30BAHOI XapaKTEPUCTHKH HAHOYACTHHOK Ta
KOMIUIEKCHOTO MOHITOPUHTY €(DEeKTUBHOCTI i OE3MEUHOCTI.
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THHOBAIIIMHI IIJIXOIA 10 BUPOBHUILTBA )KUTHbO-IMIIIEHAYHOT O XJIIBA 13
3ACTOCYBAHHSIM MOJIOYHOKHUCJIOI ®EPMEHTALIIT

JocmimkeHo 3aCTOCYBAaHHS MOJOYHOKHCIOl (pepMeHTaIlii y TeXHOJIOTii BHPOOHHIITBA >KUTHHO-TIIICHUIHOTO
xJ1i0a K IHHOBAI[IfHOTO CIIOCO0Y ITiIBUIIEHHS HOTO AKOCTi Ta O€3MeYHOCTI.

Kiro4uoBi cjioBa: HUTHBO-TIIICHUYHUI XJTi0, MOJIOYHOKHCIA ()CpMEHTAIlis, 3aKBacka, Oi0TEXHOJIOTIs, Xap4yoBi
TEXHOJIOT1, SIKiCTh, Oe3meunicts, HACCP.

NEDASHKIVSKA N.V., candidate of agricultural sciences, OSIPENKO 1.S., PhD

INNOVATIVE APPROACHES TO THE PRODUCTION OF RYE-WHEAT BREAD USING
LACTIC FERMENTATION

The application of lactic acid fermentation in the production technology of rye-wheat bread as an innovative way
to improve its quality and safety has been studied.

Keywords: rye-wheat bread, lactic acid fermentation, sourdough, biotechnology, food technologies, quality,
safety, HACCP.

CydJacHul pO3BHUTOK XapuoBOi MPOMHUCIIOBOCTI 30CEPEIKCHHUI Ha IMONIYKY TEXHOJIOTIYHHX
pillieHb, 3MaTHUX 3a0€3MEeYUTH BHCOKY SIKICTh NPOAYKLii, ii MiKpoOiONOriuHy CTaOlIbHICTD,
€KOHOMHE BHMKOPHCTAaHHS CHPOBHHHU 1 €(pEeKTHBHICTb BHPOOHMITBA. B Xiibomekapchkid ramysi
0COOJIMBO aKTyalbHUM € BIOCKOHAJEHHSI METOJIB 010J0TiYHOI MiATOTOBKHU TiCTa, OCKUIBKH cCame
(epMeHTalLliliHI TPOLECH CYTTEBO BIIMBAIOTh HA CTPYKTYpPY, CMakK Ta apomar KIHIIEBOTO MPOIYKTY.

[lepcneKTUBHUM HampsiMOM € BIPOBAKEHHS MOJOYHOKHUCIOI (pepMeHTalil y BUPOOHMIITBI
KUTHBbO-TIIIIEHWYHOro Xji6a. Ha BiIMIHY BiJl MiAXOJIB, IO 30CEPEKEH] JMIIE Ha MEXaHIYHUX
olepalisx, BUKOPHCTAHHS 3aKBACKM JIO3BOJISIE KOHTPOJIIOBAaTH OIOXIMIYHI IE€PETBOPEHHS
KOMIIOHEHTIB OopomHa. Ilig vac mo3piBaHHS 3aKBacCKM HAKONMUYYIOThCS OpraHiyHI KHCIOTH,
3MIHIOETBCSI KHCJIOTHICTh CEpEJOBUINA I aKTUBI3YIOTbCS MIKpOOiOIOriyHi Ta (epMEeHTaTHUBHI
rpoiiecH, 1o 3ade3neuye GopMyBaHHS HEOOX1THUX BJIACTUBOCTEH TiCTa.

VY mpencraBieHi TEXHONOTI mependayeHo BHUKOPHUCTaHHS JKUTHBOIO OOJUPHOrO Ta
MIIEHUYHOTO OOpOIIHA JPYroro COpTy, BOJIM, KYXOHHOI COJIi Ta MOJIOYHOKHCIIOI 3aKBACKH.
Penentypa copmoBaHa 3 ypaxyBaHHSAM cHiBBiAHOMmIEHHS 50:50 MiX JXKUTHIM 1 NIIEHUYHUM
OOpOLIHOM, 1110 3a0e3Meuye XapakTepHi BIACTUBOCTI KUTHbO-IIIIEHUYHOTO XJ110a.

Metoro poOOTH € OOIpYHTYBaHHS TEXHOJIOTIYHMX MapaMeTpiB BHUPOOHMIITBA KHUTHBO-
MIIEHUYHOr0 XJ110a 13 3aCTOCYBaHHSIM MOJOYHOKHCIIO! (pepMEHTallli Ta OLIHIOBaHHS iX BIIUBY Ha
(bopMyBaHHS OCHOBHHUX ITOKa3HUKIB TOTOBOTO BUPOOY.

VY po6oTi aHamizyeTbes ABOga3HAa TEXHOJIOTIYHA CXeMa BUPOOHMIITBA, sSIKa BKIIFOYAE OKPEME
NPUTOTYBaHHS MOJIOYHOKHCIIOl 3aKBAaCKM Ta IMoOJanblie 3MillyBaHHsS Ticta. s 3akBacku
BUKOPHUCTOBYETHCS YaCTHHA KUTHHOTO OOpOIIIHA 1 BOJA. 3arajbHa KUIbKICTh KUTHHOTO OOPOIIHA B
pernentypi cranoBuTh 50 kr Ha 100 kr, 3 skux 20 Kr J01alOTh HA CTajii MIATOTOBKU 3aKBACKH.
Bomoricts 3akBacku ctaHoBUTH 50 %, a BojoricTh ToTOBOTO Ticta — 47 %.

Jlo3piBaHHS 3aKBacKM 3AIHCHIOIOTH 3a TemnepaTypu 28-30 °C mpotsrom 10-12 roaus, mo
CHpUsS€ PO3BUTKY MOJIOYHOKHCIUX OakTepii Ta HAKONMUYEHHIO MpOAYKTIB ¢epmenTauii. Komam
3aKBacKa Jocsrae MOTpiOHOI 3pIoCTi, 11 BHKOPHCTOBYIOTH JUIS 3aMilllyBaHHS TicTa. Baxiauso
KOHTPOJTIOBATH MapaMeTpH (hepMeHTallii: HeJ0OCTaTHS aKTUBHICTh MIKPO(IOpH MOXKE MPU3BECTH JI0
HEMPUIHATHOTO PiBHS KHUCIOTHOCTI Ta MOPYLIEHHS CMaKO-apOMAaTHYHUX BIACTUBOCTEH, TOA1 SIK
HA/ITUIIOK KUCJIOT MOYKE HETaTUBHO BIUTMBATH HA SIKICTh M’ SKYIIKH. [Iporec 3aMinryBaHHsI TpUBA€E
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npu temriepatypi Ticta 28-30 °C, a 6poxinnas TpuBae 60—90 xBunuH. [licns 1poro TICTO AUIATH Ha
mMatkd npuban3Ho mo 0,95 kr, ¢opmyroTh iX 1 3aNUINAIOTP HA OCTATOYHE BHCTOIOBAHHS MPHU
temmnepatypi 30-35 °C ta BiZHOCHI# Boyiorocti nmoBitpst 75—85 %.

MonoyHokucna ¢epMeHTalis € BaXIMBUM OIOTEXHOJOTIYHUM  IHCTPYMEHTOM IS
peryjroBaHHS BJIAcTHBOCTeW xmiOHoro Ticta. Ilim dWac pgo3piBaHHA 3akBacku (OpMyeThCs
KHCIIOTHICTh, K4 BIUIMBAa€ Ha TOJANIbBIII MPOIECH B TICTi. [l KUTHROTO OOpOIIHA IIE IyKe
BAXJIMBO 4Yepe3 OCOOJMBOCTI MOro BYIJIEBOJHO-(PEPMEHTHOTO KOMIUIEKCY Ta BIIACTHBOCTI
neHro3aHiB. Ha erami ¢QepmeHTanii HaKOMUYYIOTbCS OpPTraHiYHI KHUCIOTH, MO0 HAJAIOTh TICTY
XapaKTepHUI KUCITyBaTUH cMak 1 apomat. Pazom 13 UM 3MiHIOETHCS KOJOIAHUM CTaH KOMIIOHEHTIB
TiCTa, IO BIUITMBAE Ha HOTO KOHCUCTEHIIIO Ta 3AaTHICTh YTPUMYBATH ra3u. 3aB/sKU ONTUMAILHOMY
pexumy OpoaiHHS HOPMYETHCS CTPYKTYpa TiCTa, sIKa MMICJIsI BUMIKAHHS HAJa€ M'SIKYIII PIBHOMIPHY
MOPHUCTICTb.

TexHoOTIUHI mapaMeTpu nependavyaroTh, MO FOTOBUH XJ1i0 MaTUME BOJIOTICTh M’ SKYIIKH 46
%, xucnorHicte — 8,0 rpajg Ta mopucTicTh He MeHIIe 55 %. Maca 0X0J0KEHOT0 XJ1i0a CTAHOBHUTH
0,95 kr. 111 moka3HUKMU CITy:KaTh OPIEHTUPAMU 11 KOHTPOJIIO M1/l Yac BUPOOHUIITBA.

OnHUM 13 B@XJIMBHUX IMOKA3HUKIB €(EKTHBHOCTI TEXHOJIOTIYHOTO MPOIECY € TEXHOJIOTIuHI
BTpaTH. 3a po3paxyHKaMu, Iiepe]] BUMlIKaHHIM Maca TiICTOBOi 3arOTOBKU CTaHOBUTH 1,05 Kr, TOA1 5K
Maca rapsigoro xii6a — 0,98 kr, mo Biamosinae ymikaHHio B 6,67 %. Ilicis oxonopkeHHS maca
BUpOOY 3MeHIyeThest 10 0,95 kr, a ycuxanHns ckiagae 3,06%.

Opepxani pO3paxXyHKOBI XapaKTEPUCTHKH CBiAYaTh MPO HEOOXIAHICTh KOMILIEKCHOTO
KOHTPOJIIO HE JIUIIE PElenTypu, a il pexumiB TermiomMacooOMiHy. 3MiHA TemmepaTypu MeKapHOi
KaMepu, TPUBAIOCTI BHITIKAHHA a00 yMOB OXOJIO/DKEHHS O€3MOCepeHbO TO3HAYaTUMEThCs Ha
BOJIO31, Maci, CTaHi CKOPUHKH Ta CTPYKTYpi M’ IKYIIKH.

Oco0MMBO BaXKIIUBUM IIe € Uil (PePMEHTALIMHUX TPOIECIB, ¢ HABITh HE3HAYHI KOJMBAHHS
TEMIIEpPaTypy, TPUBAIOCTI ab0 CIHIBBIAHOLICHHS KOMIIOHEHTIB MOXYTh BIUIMBATH HA KIHIEBI
BJIACTHBOCTI TIPOIYKIIIi.

Cucrema KOHTpONIO O€3MEKW BiAIrpae Ba)JIMBY poJib. BoOHa BKIIOYAa€ MOHITOPUHT
TEeMIIepaTypyu BOJM, KHUCIOTHOCTI 3aKBacKH, TeMIIEpaTypH ii J03piBaHHS, MapameTpiB OpOaiHHS
TICTAa, yYMOB BHUCTOIOBAaHHS, TEMIEpPAaTYpHHX YMOB BHIIIKAHHSA Ta CTaHy HPOAYKLIl mepen
MaKyBaHHSM B TEXHOJIOTIYHOMY Ipoueci. Takuid MiaxXiA BIAMNOBIAE CYYaCHUM MPUHLIUIIAM
MIPEBEHTHUBHOI'O KOHTPOJIIO SKOCTI, KOJM MOTEHIIMHI PU3MKHM BUSBISIIOTHCA 1 KOHTPOJIOIOTHCS Ha
BH3HAYEHUX eTanax BUpoOHHUITBa. lle ocoOiamBO BasuiMBO sl XJ1000yJIOYHUX BHUPOOIB, amKe
MOpYUICHHsT TNapaMmeTpiB (epMeHTallii, BUCTOIOBaHHA a00 OXOJIOJDKEHHS MOXYTh CIPUYUHHUTU
TEXHOJIOT14HI 1e()eKTH Ta 3MEHIIUTH TEPMiH 30epiraHHs.

3acTocyBaHHS MOJIOYHOKMCIOI (epMeHTalii TakoX Mae€ BaXJIUBE 3HAYCHHS JUIs
MIKp0010JI0T14HO1 cTaO1IbHOCTI MpoAyKIii. [11IBUIIIEHHS] KUCIIOTHOCTI CTBOPIOE MEHII CHPUSTINBI
YMOBH JUIsl PO3BUTKY HebakaHOi Mikpodiopu. Ilpore meil 3axia cmij po3risiaTd He K 3aMiHy
CaHITapHO-TITIEHIYHUM IPAKTUKaM, a K YaCTMHY KOMIUIEKCHOI CUCTEMHU 3a0e31eueHHs Oe3MeKu.

BucHoBku. BcraHOBiIeHO, 10 3a 3aJaHMX TEXHOJOTIYHMX HapameTpiB (TeMmeparypa
dbepmenTartii 28-30 °C, yac 6poainua 60-90 xpunuH, BuctoroBanHs rpu 30-35 °C i BojorocTti 75—
85 %) Mo3BOJIIE TOCATTH HEOOX1THUX BJIACTUBOCTEH XJIi0a, TAKUX SIK BOJIOTIiCTh 46 %, KHCIIOTHICTh
8,0 rpan 1 mopucrictb 55 %. IloeqnanHs xepoBaHOI (epMeHTalii 3 CydyacHUM OOJIaJHAHHSAM Ta
cucTeMolo Oe3rneku 3abe3neuye CTaOUIbHY SKICTh 1 nepeadadyBaHl XapaKTEPUCTUKU KIHIIEBOTO
npoaykry. Lleil minxix BiANOBiZa€ CydacHUM TEHJACHLISIM PO3BUTKY XapuOBUX TEXHOJIOTIH, ne
010TE€XHOJOTI4YHI METOAM aKTUBHO IHTETPYIOTHCS 3 MEXaHI3aIli€l0, aBTOMATU3AII€I0 Ta CUCTEMaMH
MIPEBEHTUBHOI'O KOHTPOJIIO SIKOCTI.
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3ACTOCYBAHHA ITYYHOI'O IHTEJIEKTY Y IPOTPAMHOMY YIIPABJIIHHI
MNPOAYKTHUBHICTIO CBUHEH

JlocimipKeHO MePCIIeKTUBH 3aCTOCYBAHHS IITYYHOT'O 1HTENEKTY I IPOrPaMHOTO YIPABIiHHS MPOIYKTHBHICTIO
CBUHEH i3 BUKOPUCTAHHAM KOMIT FOTEPHOTO 30pY, IH(POBUX CEHCOPIB Ta aBTOMATH30BAHOTO KOHTPOITIO TO/IBIII.
Kuro4oBi cjioBa: CBHHAPCTBO, IITYYHUH IHTENEKT, IPOTPaMHE YIIPaBIiHHS, TUPPOBI3allisa, KOMI IOTEPHUI 3ip.

NEDASHKIVSKY1 V.M., doctor of agricultural sciences, NEDASHKIVSKA N.V., candidate of
agricultural sciences
Bila Tserkva national agrarian university

ARTIFICIAL INTELLIGENCE IN SOFTWARE MANAGEMENT SYSTEMS FOR PIG
PRODUCTIVITY

The prospects of applying artificial intelligence to the software-based management of pig productivity using
computer vision, digital sensors, and automated feeding control have been investigated.
Keywords: pig farming, artificial intelligence, software management, digitalization, computer vision.

CydacHe CBUHApCTBO €BOJIOLIOHYE BiJl TPAJAULIMHUX METOAIB KOHTPOII BUPOOHHYUX
MPOILIECiB 70 ITU(POBHUX CUCTEM YIIPABIIHHS, 10 0a3YIOThCS HA MOCTIHHOMY 300pi Ta aHATI31 JaHUX.
Taxwuii niaxia cnpssMOBaHUM Ha MiJBUILEHHS MPOAYKTUBHOCTI TBapUH, ONTUMAIbHE BUKOPHCTAHHS
KOpMiB, 3MEHIIIEHHS BHTpPAT Ha BHPOOHHIITBO Ta BYACHE BHSABICHHS (DaKTOpiB, SKi HETaTHBHO
BIUIMBAIOTh HA 370pOB's moroiis's. Kopmu € HalOUIbLI 3HAYYIIOHO CKJIAJO0BOIO y BHUTpaTax Ha
BUPOOHMIITBO CBHHHMHH, TOMY KOHTPOJb 32 TOJIBJICI0 Ta €(PEKTHBHICTIO iX BHKOPHCTaHHS CTa€
KJIIOYOBUM 3aBJaHHSAM Cy4aCHOI'O MEHEKMEHTY.

Metoro poOoTH € OOIpyHTYBaHHS 3aCTOCYBaHHS TEXHOJOTIH IITY4YHOTO IHTEICKTY B
IPOrpaMHOMY YIPaBIiHHI MPOJYKTUBHICTIO CBHHEH JJIs1 MPOTHO3YBAaHHS NPHUPOCTY KUBOIi MacH,
ONTHMI3Allll CIIO)KMBAHHS KOPMY, KOHTPOJIO KOHBEpCli KOpMY Ta PAaHHbOIO BUSIBJICHHS 3MIH Yy
¢b1310JI0T1TYHOMY CTaH1 TBapHUH.

OpanuM 13 HaAWOUIBII NEpCHEeKTHBHMX  HampsAMIB  IUdpoBi3alii € 3acTOCyBaHHS
KOMIT'IOTEPHOTO 30py. BcTaHOBIEHI Haj CTaHKaMHU BijleokamepH 3a0e3neuyroTh Oe3KOHTaKTHHUN
MOHITOPHHT, aHAJII3YIOUU 1HIUBIyalbHl apaMeTpH, MOBEAIHKY Ta MEPEMIIICHHS KOKHOI TBApPHUHHU.
Ha Bigminy Bim RFID-miTOK, 1m0 BHUMaramoTh iHAWBIAyaJlbHOTO MapKyBaHHS Ta 34YUTYBaHHS,
KOMIT IOTEpHUN 31p J03BOJISIE aBTOMATH3yBaTH HArfs] 3a BEJIUKUMU CTagaMu 0e3 J10AaTKOBOIO
crpecy s TBapuH. OcCOOJIMBO IIHHUM € OE3KOHTAKTHE BHU3HAYECHHS >KUBOI MacHu. AJTOPUTMHU
LITYYHOTO IHTEJEKTY aHalli3yl0Th I€OMETPHYHI po3MipH Tula, oTpuMaHi 3 3D-300paxkeHs, 1 3
BHCOKOIO TOUYHICTIO PO3PaXxOBYIOTh Macy CBHHEH. PerynsipHe OTpUMaHHsS TakMX JAAHUX JIA€ 3MOTY
dbopMyBaTH 1HAMBIAYyaldbHI KpPUBI 3pOCTaHHS, pPO3pPaxOBYBaTH CEPEIHBOJIO00BI TMPUPOCTH Ta
IIPOTHO3YBATH JIOCSATHEHHS TOBAPHOI Macu 0e3 TpaIuLiiiHOro BaroBoro 00JyiaHaHHs.

OauH 13 KJIIOYOBHUX IIOKA3HUKIB e(EeKTHUBHOCTI BHUPOOHMIITBA € KOHBEpPCIS KOpMYy, sKa
BiJJoOpaxkae KUIbKICTh KOPMY, HEOOXiIAHY A1 OTpUMaHHA 1 Kr mpupocty kuBoi Macu. Hanpuknan,
3a CMOXUBaHHSA 2,5 KT KOMOIKOpMY Ta cepeHb01000Boro npupocty 0,75 Kr koedilieHT KoHBepCii
CTaHOBUTH 3,33 KI/KT. SIKII0 CIOKUBaHHS 30UTBIIYETHCS 0 2,7 KT, @ MPUPICT 3HUKYEThCS 10 0,68
KI, KOHBepcis mnoripumyerbess 10 3,97 kr/kr. IloniGHi 3MiHM aBTOMAaTUYHO BiJCIHIJIKOBYIOTHCS
CHCTEMOIO, SIKa TOBIJJOMIIIE TEXHOJOra Mpo MOTpedy MepeBipKH TOMAIBII YW YMOB YTPHUMAaHHS.
[Ty4yHuit 1HTENEKT MPOBOAUTH OaraToakTOpHUI aHalli3, BPaxOBYIOUM TakKi IMapaMeTpH, SIK JKHUBa
Maca, BIK, MPHUPOCTH, KUIBKICTh CHOXHTOIO KOpPMY, MapaMeTpy MIKpOKIIMaTy Ta pYyXOBY
akTUBHICTG. [le miaxix 703BOsIE HE TUTBKHU OLIHUTH IMOTOYHWMA CTaH TBApWH, ajie W MPOTHO3YBaTH
MOJKJIMBI BIAXWJIEHHS B NMPOJYKTUBHOCTI 3aJI0BTO J0 TOTO, SIK BOHM CTaHYTh IOMITHHMH IIiJ] 4ac
BI3yaJIBHOTO OTJISITY.

[lepcrieKTUBHUM HAIpPSIMKOM € 1HTENIEKTyallbHa TOIBIIS, SIKa IHTErpye HU(ppOBe MIaHyBaHHS
pallioHiB, aBTOMAaTH30BaHE BHUTOTOBJIEHHS KOMOIKOpPMY, KOHTPOJb JIO3yBaHHS Ta aHaii3
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e(pEeKTUBHOCTI B PEKUMIi peabHOro yacy. JlaHi npo BUPOOHUITBO i (haKTUUHE CHOKUBAHHS KOPMY
HAIXOMSITh 1O €IMHOI 1HpopMaIiiHOi cucTeMu, ne (axiBelb MOXKE OINECPATUBHO aganTyBaTH
paIliOHH! 3aJIeXKHO BiJ BIKY Ta (hi310JIOTIYHOTO CTaHy CBUHEW. BakinBoro (yHKIIIE€O TTPOTrPaMHOTO
VIPaBIIHHA € TaKOX pPAaHHE BHSBICHHS 3aXBOPIOBaHb. AJITOPHUTMHU aHAI3YIOTh 3HIDKCHHS
AKTHUBHOCTI, 3MIHH B TIOBEJIIHIII Ta CIIO’)KMUBaHHI KOPMY 1 BOJIH, & TAKOX T'PYIOBY B3a€EMOJIII0 TBApHH.
Y pa3i BUSBICHHS HETHUIIOBUX IIOBEJIHKOBUX MOJENICH CHUCTeMa aBTOMATUYHO HAJCHJIA€
MOTIEPEHKEHHS OIIEPaTOpPY, IO J03BOJISIE CBOEYACHO MMPOBECTH BETEPUHAPHUN OTJISIL.

AHani3 BoOKaiizalii CBUHEH BiAKpHBaE HOBI MOXJHMBOCTI. CydacHi MOeN MaIIMHHOTO
HaBYaHHS 3/1aTHI Knacn(biKyBaTn XPIOKAaHHS, POXKaHHS 1 KPUKH, CHIBBITHOCSIYH iX 3 MO3UTHUBHUMU
41 HEraTHBHUMH eMoUiliHnmu cranamu. [lepcrniextuBHuM HampsmoMm € cuctema Intellipig, sika 3a
nonoMoror ¢ororpadii MOpJIM BH3HAYa€ O3HAKH Oomo, cTpecy 1 eMOLiHOro IUcCKOMOpTY,
3a0e3I1e4y04H aBTOMATHIHHH KOHTPOIIb OJIArOMOIy st TBAPUH.

EeKTHBHICT IITYYHOTO IHTEICKTY 3HAYHOKO MiPOF0 3alleXXHTh Bijl IHTErpaLlil BCIX un(prBHx
TDKepen lH(I)OpMaLIII VY3aranpHeHa cHUCTEMa MOPOrPaMHOTO YIPaBIiHHSA BKIOYAE I'STh
B3a€EMOTIOB'SI3aHUX pIBHIB: 30ip naHuWx (KaMepu, CEHCOPH, BaroBi ILUIATGOPMH), HAKOITMYCHHS
iHdopmariii, aHamiTHYHY OOpOOKY, TPOTHO3YBaHHS MPOAYKTHUBHOCTI Ta  (opmMyBaHHS
YOPaBIIHCHKUX pileHb. Takui migxig 3a0esneuye mepexisy BiJl MPOCTOTO MOHITOPHUHTY 10
MIPOTHO3HOTO YIPABIIHHSI BUPOOHUYMUMH MPOIIECAMH.

[IpakTyHe BHIPOBAa/PKEHHS IMQPPOBUX TEXHOJOTIH BXKE 3IHCHIOETHCS HA  JCSIKUX
YKPaiHCBKUX CBUHAPCBKUX IAnpueMcrsax. Bukopucroyrorbes 3D-kamepu s BU3HAYCHHS
IPUPOCTIB, NPOrpaMHe 3a0E3MEUCHHs Ul YIPaB/IiHHA KOPMOBHPOOHHLTBOM Ta LU(POBI 3ac00u
KOHTpoto  OioOe3nexu. Lle HlIITBCpII)KyE NePCIECKTUBHICTh  CTBOPCHHS  €MHOI  LH(POBOL
eKocucTeMd epMH, Je IITYIHHIA THTEIEKT € CIIOJIYIHOIO JIAHKOK MK OTPUMAaHHSM iH(popMaIlii ta
YXBaJCHHSM TEXHOJOTIYHUX PillICHb.

BucHOBKH. BHKOpUCTaHHS IITYYHOTO 1HTENEKTY B CHCTEMax YIPABIIHHS MPOTyKTHBHICTIO
CBUHEH J103BOJISIE 3MIIMCHIOBATH KOMIUICKCHHM KOHTPOJb HAJ MPUPOCTAMH Bard, CIIOXHUBAHHSIM
KOpMY, KOHBEPCI€I0 KOpMY, MTOBEIHKOBOIO aKTUBHICTIO Ta MapaMeTpaMu MikpokiiMaTty. Hait6inbr
NEPCICKTUBHUMHA €  TEXHOJOTl  KOMITIOTEPHOTO  30py, OE3KOHTAaKTHOTO  3Ba)KyBaHHS,
IHTENIEKTYaJIbHOT TOJIBII Ta MAIIMHHOTO HABYaHHS, SKi CIPHSIOTh PAaHHBOMY BHSBICHHIO
3axBOPIOBaHb. [HTErpailis u(ppPOBUX CEHCOPIB 3 MPOTHO3ZHOK AHATITUKOK CTBOPIOE MIATPYHTS JJIs
MiBUIICHHS TPOIYKTHUBHOCTI, 30€peXEeHHS MOTOMiB'l Ta €eKOHOMIYHOT €()EKTUBHOCTI B Cy4aCHOMY
CBHHAPCTBI.
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MPOEKTHUM NIIXII 10 3EJEHOI TPAHC®OPMAIIIL ATPOITPOJTOBOJIBYOI O
BUPOBHHUITBA HA 3ACAJJAX CTAJIOI'O PO3BUTKY

OOrpyHTOBaHO MPOEKTHUH MIXiJA SK MEXaHi3M CHCTEeMHOI 3esieHol TpaHcdopMmallii arporpo10BoOIbUYOTO
BUPOOHMIITBA, 10 3a0e3meuye iHTerpaiiro ekoiHHoBauii, npuHounis ESG ta Llineit craioro po3BUTKY y AiSUIBHICTH
HiAIPUEMCTB. 3aIPOIIOHOBAHO KOHIENTYaJbHY MOJIENb OLIHIOBAHHS MOPT(QEs 3eJIeHUX MPOEKTIB 13 BUKOPUCTAHHIM
LCA, TEA Ta cuctemu kinmbkicHuX KPI mms BU3HaueHHS iX €KOJIOTIYHOI, EKOHOMIYHOI, COIIadbHOI Ta yIPaBIiHCHKOT
Pe3yIbTaTUBHOCTI.

Kiro4oBi cjoBa: mpoekTHHI Minxix, 3emeHa TpaHcgopMarlis, arporpoaoBoibue BHPOOHHUIITBO, €KOIHHOBAIII,
[ini cramoro po3BUTKY.

DYMAN T., doctor of agricultural sciences
Bila Tserkva national agrarian university
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PROJECT APPROACH TO GREEN TRANSFORMATION OF AGRICULTURAL AND
FOOD PRODUCTION ON THE BASIS OF SUSTAINABLE DEVELOPMENT

The project approach is substantiated as a mechanism for systemic green transformation of agri-food production,
which ensures the integration of eco-innovations, ESG principles and Sustainable Development Goals into the activities
of enterprises. A conceptual model for assessing a portfolio of green projects using LCA, TEA and a system of
quantitative KPIs to determine their environmental, economic, social and managerial effectiveness is proposed.

Keywords: project approach, green transformation, agri-food production, eco-innovations, Sustainable
Development Goals.

Tpancdhopmariis  arpornpogoBOJIBYUX  CHUCTEM  HOTpedye Mepexoay Bil  OKPEMHUX
MIPUPOTOOXOPOHHHX 3aXOJIiB JI0 CUCTEMHHX IMPOEKTHUX PIllIEHb, IO OXOIUTIOIOTH BUPOOHUIITBO,
nepepoOKy, BHKOPHUCTAHHS PECypCiB, JIOTICTHKY Ta TOBOMKEHHS 3 Bigxomamu. CydacHi
JOCTIPKEHHSI IEMOHCTPYIOTh, IO €KOJIOTiYHA JOUUIBHICTh IHHOBAIId HE 3aBXKIU BIIMOBiae X
€KOHOMIYHIH €(EeKTUBHOCTI, 110 3yMOBIIIOE HEOOX1THICTh KOMIUIEKCHOTO 3aCTOCYBaHHS MEpeayciMm
LCA (Life Cycle Assessment — orinioBanHs skutteBoro nukiay) ta TEA (Techno-Economic
Analysis — TexHIKO-eKOHOMIYHMI aHaii3) MiJ 4Yac NPHUHATTS IHBECTHLIHHHUX pimens [3, 5].
BopHouac OLiHIOBaHHS CTaJIOCTI Ma€ BPaxOBYBaTH HE JIMIIE EKOJOTiYHI, a i EKOHOMIYHI Ta
COIIATTBHI Pe3yIbTATH MTPOEKTIB.

MeTor0 nOCHiIKEeHHs] € OOIpYHTYBaHHsS MPOEKTHOTO MIAXOAY A0 3€JIeHOi TpaHcdopmarlii
arpornpoIoBOJILYOr0  BUPOOHUITBA Ta  (OpPMYBaHHS  METOAMYHUX  3acajl  OIIHIOBaHHS
eKoiHHOBaliiHuX mpoekTiB Ha ocHOBI iHTerpanii LCA, TEA, ESG-kpurepiis, kinbkicaux KPI ta
LICP.

MeTo0/I0TIYHY OCHOBY JOCTIIKEHHS CTAHOBWIM CHUCTEMHHUH, MPOEKTHHM, CTPYKTYPHO-
¢dbynkuionansHut Ta ESG-minxoam, MeToan aHaiizy, CHHTE3Y, TIOPIBHAHHS i y3arajabHEHHSI.

BcraHoBiieHO, 10 MPOEKTHHMA TIiAXiJ] CTBOPIOE OPraHi3amiifHO-EKOHOMIYHY OCHOBY JIJIS
nepexoay Bif ¢pparMeHTapHOT €KOJIOTi3allii OKPEeMHUX TEXHOJIOTTUHUX MPOIIECIB 10 «IIOPTQETLHOTO»
YIPaBIiHHS 3€IEHUMHU MPOEKTaMu. Takuil mopTdenbr Mae OXOIUIIOBATH B3a€MOIOB’SI3aH1 MPOEKTU
eHeproe()eKTUBHOCTI Ta JekapOoHi3allii, BUKOPUCTAHHS BIJHOBIIOBAHOI €HEprii, TOYHOIO
3eMJIepoOCTBa, LUPKYISIPHOTO BHKOPUCTAHHS MOOIYHOT MPOAYKLIi, MepepoOIeHHs OpraHidyHUX
BiJIXO/IIB, peCypcOoeEeKTUBHOTO XapuOBOT0 BUPOOHUIITBA Ta CTBOPEHHS €KOJIOTTYHO OPi€EHTOBAHHX
mpoayKTiB. [Ipu 1IbOMY KOKEH MPOEKT Mae PO3TIIAIATUCS HE JIUIIE SK TEXHOJOTiYyHa 1HHOBAIlif, a
SK KOMIUIEKCHE pIIEHHS 3 BU3HAYCHHUMH EKOHOMIUYHHUMH, CKOJOTIYHHUMH Ta COIliaIbHAMH
pe3yJbTaTaMH.

Jlia 3abe3nedeHHs OOTpyHTOBAHOTO BIIOOPY Ta MpiopuTe3allii eKOIHHOBAI[IMHUX IMPOEKTIB
MOJKHA 3aIPOIIOHYBATH TaKy IMOCIIIOBHICTh 1X OI[IHFOBAHHS:

iaeHTudikanis npodiemMu — GpopMyBaHHs TexHoJoryHOro pimenHs — TEA — LCA —
BuzHaueHHs1 ESG-KPI — Bcranosnenns BianosigHocti LICP — inTerpoBana orinka — IpUAHATTS
pIIIEHHS IOJI0 peai3allii Ta MacITadyBaHHs

Taxa mocnioBHICTH 1a€ 3MOT'Y TepeiTH BI/T OL[IHIOBAHHS TEXHIYHOI 3/1iCHEHHOCTI iHHOBAII]
0 KOMIUIEKCHOTO BHM3HAUEHHs ii EKOHOMIUHOI J>KUTTE3JATHOCTI, EKOJOTIYHOTO BIUTUBY Ta
COLIIaTbHO IHHOCTI.

Exonoriuny pe3ynbTaTUBHICTh npoeKTiB 3aMpornoHOBaHO BU3HayaTH 3a gonomorow LCA 3
YPaxyBaHHsIM JKMTTEBOTO LHMKITY MPOJYKIIl Ta KIIOYOBUX KATEropiii BILIMBY, 30KpeMa BHUKHIIIB
MAPHUKOBHX Ta3iB, CHEPro- i BOJAOCIOKMBAHHS, yTBOPCHHS BIIIXOIIB Ta BUKOPHCTAHHS MPUPOIHAX
pecypciB. EKOHOMI‘—IHy JOIUTBHICTh JOLUIBHO OIliHIOBaTH Ha OCHOBI TEA 13 BHU3Ha4YeHHSIM
IHBECTHIIITHUX Ta omepariiiHux Butpat, poxonaiB, NPV (Net Present Value — umcra mpuBenena
BapTicTh), IRR (Internal Rate of Return — BHyTpimHS HOpMa JOX1JHOCTi), CTPOKY OKYITHOCTI Ta
cobiBaptocti npoaykuii. [Toemnanus LCA 1 TEA mae 3Mory BUSBISTH MOTEHIIHHI KOMIPOMICH
M1 €KOJIOTTYHOIO pe3ynBTaTI/IBHiCTIO Ta CKOHOMIYHOIO KUTTE3ATHICTIO TEXHOMOT TYHUX pilieHs [1,
3] CrocoBHO xapuoBoi rany3i Premashthira et al. (2026), 30kpeMa, 1eMOHCTPYIOTh ,Z[OI_IIJ'IBHICTL
inTerpauii npouectHoro moxemoBannsi, LCA, TEA Ta 0araTokpuTepianbHOTO aHamizy s
OOTpyHTYBaHHSI HHUPKYISIpHUX pineHsb [4]. Konneniii mopTdenbHOro ymnpaBiIiHHA MPOEKTaMU
BIIMOBIIAlOTh TAKOXK pe3yabTaTh gociimkeHas Ledn-Bravo et al. (2026), sike oxommino 30
€BPOMEUCHKUX KEHCIB. ABTOpHM pO3pOOMIIM CHCTEMY OIIHIOBAaHHS CTaJOCTI IHU(POBUX
arpoTexXHOJIOT1 Ha OCHOBI €KOHOMIYHMX, eKoJoriyHuX 1 comianbHux KPI, moennyroun rpomiosi ta
HETPOIIOB]1 TOKA3HUKH [2].

11



BaxiuBuM  eleMEHTOM  3ampoONOHOBAHOTO minxoxy €  iHTerpaumis ESG-kpurepiis
0e3mocepeIHbO B CHCTEMY YIPAaBIiHHS MPOEKTOM. JlJIs IOTO 3aIPONOHOBAHO CHCTEMY KUTbKICHHX
KPI 3a tproma xommonentamu: E (Environmental) — ckopouenns BukuaiB CO:-ekB., eHEpPro- ta
BOJIOEMHOCTI, 0OCATIB BiIXOMiB 1 BHKOPHCTaHHsS IepBUHHHMX pecypciB; S (Social) — cTBopenHs
poboumnx Micib, Oe3rmeka mpaili, po3BUTOK MPO(eciiiHuX KOMIIETEHTHOCTEH, SKICTh 1 O€3MeUHICTh
Xap4oBoi mpoxykii; G (Governance) — YacTKa NPOEKTIB i3 Bu3HadeHMMH ESG-nokasHukamu,
MPO30PICTh  MOHITOPHHTY, BiNOBIJANBHICTh YYACHHKIB Ta BIAMOBIAHICTE EKOIOTIYHHM i
comianbHUM BuUMoraMm. Takum umHoM, ESG-KPI 3abe3neuyroTh mepexia Bia JAEeKIapaTHUBHOTO
MIPOTOJIOIIECHHS TPHHLHUIIB CTAJOr0 PO3BUTKY 10 iX KUIBKICHOTO MOHITOPUHTY Ta YIpaBIiHHSA
pe3ysbTaTaMu IPOEKTY.

Hacrynuum piBHeM iHTerpauii € y3roJpKCHHs HPOEKTHHX PE3YJIbTATiB i3 LIUBIMI/I CTaJIoro
po3BuTKY. IIpoekTn eHeproeeKTHBHOCTI Ta BHKOPHCTAHHS BIJHOBJIIOBAaHOI EHEPreTUKU
6e3mocepenbo crpusioTh gocsrHeHHo L[CP 7 Ta 13; crani arpapHi TexHOJOrii Ta MPOEKTH
npojoBoibuoi Oesneku — LICP 2; pamionanpHe BUKOpucTaHHS BoaHux pecypciB — L[CP 6;
TexHosoriuHi ekoinHoBamii — IICP 9; uupkynspHe BUKOPHUCTAaHHS pPECYpCiB, CKOPOYCHHS
po10BoIbYMX BTpaT 1 BigxoaiB — LICP 12; cTBopeHHS AKICHUX POOOYMX MICIb Ta CTAHI PO3BUTOK
cinbepkux Teputopid — LICP 8 ta 11. Taka BiAMOBIAHICTE Ja€ 3MOTY OIIIHIOBATH OKPEMHUH MPOEKT
HE 130JIbOBaHO, a Yepe3 HOro BHECOK Y TOCSITHEHHS MIMPIIKNX IIJIeH CTalIOro pO3BUTKY.

Orxe, 3apONOHOBAHN iibivehit Q)opMye €IUHY JIOTIKY OI_IiHIOBaHHSI 3eJICHO1 TpaHchopmarlii:
LCA 3a663neqy€ exonoriudy nokasoBicte, TEA — exonomiune oOrpynryBanus, ESG-KPI —
KUIBKICHY YNPaBIIHCBKY BuMiptoBaHiCTh, a LICP — crpareriuny crpsiMoBaHicTh TPOEKTY. Ix
IHTerpalliss CTBOPIOE OCHOBY IS (1)OpMyBaHH$I noptdens leOpI/ITeTHI/IX CKOIHHOBALIHHUX
MPOEKTIB, OOTPYHTOBAHOTO PO3MOALTY IHBECTHIIIMHUX PpECypCiB Ta HPHUHATTS PINICHb HIOA0
peadizanii i MaciTabyBaHHs IMPOEKTIB 3e€JIeHOT TpaHChOopMallii arporpo0BOIIEYOT0 BUPOOHHUIITBA.
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ETHOLOGICAL JUSTIFICATION OF DAIRY CATTLE KEEPING TECHNOLOGIES

The technology of keeping significantly affects the body of cows, both directly and indirectly: in the first case —
on the health of animals, in the second — on their behavior, daily rhythm of life.
Key words: dairy cows, behavior, husbandry, welfare.
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ETOJIOTTYHE OBTPYHTYBAHHS TEXHOJIOI'T YTPUMAHHS MOJIOYHOI XYJIOBH

TexHomorist yTpuMaHHS iCTOTHO BIUIMBA€ HA OPTaHi3M KOPiB, IPUIOMY SK HPSMO, Tak i HEMPSIMO: B IEPIIOMY
BHIIA/IKY — Ha 3/I0POB’sl TBAPHH, Yy JPYrOMY — Ha iXHIO MMOBEIIHKY, JOOOBUI PUTM KHUTTSI.
Ku1104oBi ciioBa: MOJIOYHI KOPOBH, MIOBEIHKA, CIIOCIO YTPUMaHHS, J0OPOOYT.

Currently, researchers are faced with the task of developing new generation technologies. It
has become obvious that many flaws in technologies are associated with the inconsistency of
technologically significant features of animals (daily rhythms of behavior, morphological features
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of the udder, manifestations of herd, sexual and maternal instincts) with the technical means of their
maintenance (parameters of milking machines, stalls, boxes, drinkers, fences, passages, feeders) and
the level of technological discipline (observance of the daily routine, performance of technological
operations taking into account the biological characteristics of animals and the parameters of
machines and equipment) [1, 2].

For some reason, there is a false belief that industrial technology must necessarily worsen the
living conditions of animals, create extreme conditions for them. It is worth realizing that the term
"extreme conditions" means extreme conditions, where at a minimum there are physiologically
necessary factors, and at a maximum there are unfavorable ones that disrupt the normal
manifestation of physiological signs in the animal’s body [3].

The behavior of cows in untethered housing, when the animal can move freely, lie down, eat
feed and drink ad libitum, most closely corresponds to the natural behavior of cows on pasture and
differs significantly from the behavior of animals on a leash.

In our country, two main methods of keeping dairy cattle have become widespread:

1. Tethered housing with milking in stalls with devices into portable milking buckets, a milk
pipeline and in a milking parlor.

2. Untethered housing with animal rest: in boxes, on deep bedding, as well as on walking and
feeding areas.

Positive technological solutions exist for both tethered and untethered animal housing.

Comparative ethological assessment of different housing technologies. Different methods of
keeping cows develop certain modes of their behavior. Numerous researchers have established that,
depending on technological solutions, dairy cows spend from 3 to 6 hours a day sleeping, and from
8 to 14 hours lying down. When tethered, they spend 5-20% more time resting than when
untethered [4, 5].

It has been established that on dairy complexes with untethered box housing, cows rested in
boxes in a lying position 7-12 times a day, on average 76 minutes (5-150 minutes). Longer rest —
up to 150 minutes, is observed at night, the total duration of rest per day was about 12 hours. They
spent an average of 4 hours (2-5.5 hours) on feeding during the day. Cows “do not remember the
section” if they are transferred to a similarly equipped section in the same room. The litter in the
box affects the duration of lying of cows: on sawdust — 11-11.5 hours, on rubber mats — 10-10.5
hours. On average, 53-54% of cows lie on dry litter during the day, on dirty or wet litter — only 17—
20%.

A comparative assessment of tethered and untethered methods of keeping cows showed that
with the first method, animal productivity was higher by 9-22%. However, with untethered
maintenance, more calves were obtained per 100 cows, and direct labor costs were lower by 6-19%.

In complexes with pasture-based cow keeping, milk yield was 9.3% higher and calf yield was
7.4% higher, while feed was consumed by 4.9% and labor was 17.3% less (per 1 gt of milk) [6, 7].

The use of combiboxes saves an average of 25-30% of the usable area of the premises per
animal compared to box keeping. In combiboxes, cows rested 1.9-6.7% more, and the duration of
feed consumption was 6.6-7.1% shorter. At the same time, during the day, cows approached the
feeders 7.6 times versus 14.4 times in box keeping, changed their resting place less often (5.4 times
versus 7.1), and the resting time was longer (80 minutes versus 55) compared to box keeping. Cases
of displacement from the feeder were observed much less frequently (1 versus 4-6).
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COW BEHAVIOR DURING, BEFORE AND AFTER MILKING

In the process of evolution of dairy cattle, man has dramatically changed not only the productive qualities, but
also the behavior of cows, who are accustomed to freely giving milk during manual and machine milking. The
behavioral reactions of cows during milking are determined both by the type of higher nervous activity of animals and
the peculiarities of the work of machine milking masters, the health of cows, milking technology and the serviceability
of the milking unit.

Keywords: cow milking, behavior, milk parlor, stress.

BOPIII O.B., kaua. c.-T. HayK
binoyepxiscokuii HayionanvHull azpapruil yHigepcumem

MOBEJIHKA KOPIB IIJ{ YAC, 1O TA MICJISI JOTHHS

VY mporeci eBoromii MOJIOYHOI XyIOOH JIFOJIChKA Tpalll Ta HAYKOBI BIIPOBA/KCHHS KapIMHAIBHO 3MiHUIIA HE
JIUIIE TPOXYyKTHBHI 03HAKH, a i MOBEIHKY KOPIB, SKi 3BUKIHU J0 PYYHOTO Ta MAITUHHOTO AOTHHA. [loBemiHKOBI peakmil
KOpIiB MiJ 9ac HOIHHS BH3HAYAIOTHCS SK THIIOM BHIIOI HEPBOBOI MiSUIBHOCTI TBApUH, TaK 1 OCOOIMBOCTSIMH POOOTH
MaKCTpiB MAaIlIMHHOTO JOTHHS, CTAHOM 3JI0POB’sl KOPiB, TEXHOJIOTIEIO TOTHHS Ta CIIPABHICTIO NOTTFHOTO O0JIaTHAHHS.
Kiro4oBi cjioBa: 10THHS KOpiB, TIOBEiHKA, TOTIEHUIH 3411, CTpeC.

It is quite difficult to assess the behavior of cows in milking units due to numerous adverse
environmental influences. It is easier to assess the behavior of cows during milking in stalls.

During milking in stalls, even before milking, cows are somewhat excited, alert, their udders
increase in volume, teats swell and become elastic, and characteristic teat movements are observed
[1,2].

Immediately before milking or at the beginning of milking, cows defecate relatively often.
The latter is probably due to the fact that cows often lie down before milking. With the start of
stimulation of the milk ejection reflex, cows take a characteristic milking posture, spread their hind
legs. This is most often done by easy-going, highly productive cows, as if in anticipation of milking,
then the cows stretch their necks, lean their muzzles against the edge of the trough, cover their eyes
as if dozing, and bend their bodies to the side. Some cows begin to chew their cud. Such postures
indicate an outwardly pronounced dominant lactation, when all body systems are subordinate to one
process — the process of milk ejection [3]. Progressive technology for milking cows is usually
associated with milking in milking parlors, since this is where there are greater reserves of saving
human labor. However, labor productivity is not the only measure of production efficiency. For the
successful implementation of new methods, it is necessary that technical capabilities meet the
biological needs of animals. On highly mechanized farms, productivity often decreases, and milking
machines are blamed for this, for the most part [4, 5].

Some authors explain the negative impact of the “Herringbone” milking machine based on the
study of the social structure of the herd. Animals that are at a higher level of the hierarchical
gradation always require a certain distance from animals of a lower social rank. They allow the
latter to approach them only at a certain distance. On the “Herringbone” milking machine, cows
stand closely next to each other, and this causes unpleasant feelings in one of the neighbors, and
fear in the other. In both cases, the normal activity of the neurohumoral system is disrupted.
Adrenaline, which is released in increased quantities in such situations, inhibits the action of
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oxytocin during milking.

The technology of milking cows in milking parlors begins with the grazing of cows from
sections of the cowshed. This operation begins to form a conditioned reflex of milk ejection, so the
time from the expulsion of cows from the stall to entering the milking unit should be minimal. On
the pre-milking platform, some cows conditionally reflexively assume milk, which leads to
premature inactivation of oxytocin, while the cows' pulse increases by 15-35%, and milk yield
decreases by 6-13% [6].

The behavior of cows during milking depends not only on individual characteristics, but also
on different modes of feeding concentrates at the milking unit. Exclusion of supplemental feeding
with concentrates, or reducing their portion to 0.5 kg, worsened the behavior of cows. The average
score of behavior was 2.6 on the first day of the new mode; 3.1 on the 6th day and 3.8 on the 60"
day, and in the control ranged from 4.2 to 4.3 points. A temporary decrease in milking intensity was
also observed.

When the start of milking was delayed by 45-75 min, milk yields increased to 0.5 kg or more,
and when milking 45-75 min earlier than the schedule, a corresponding decrease in milk yields was
noted, which was compensated for in subsequent milkings. In stereotypical conditions preceding
and accompanying milking in the milking parlor, cows quickly adapt to small shifts in milking time
and their productivity practically does not decrease [7]. When milking in stalls, in conditions of
tied-up keeping of cows, the entire previous situation does not fully eliminate the influence of
periodic shifts in milking time by 30—120 minutes, therefore, the milk productivity of cows tends to
decrease.
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BIOENERGETIC CHARACTERISTICS OF HIGH-YIELDING COWS

The use of feeding stations for dosed feeding of concentrated feeds to high-yielding cows had a positive effect
on the indicators of productive and energy indices. At the same time, with this method of feeding, the total daily net
energy expenditure was 2.5 MJ higher compared to animals that were fed all the compound feed as part of the feed
mixture from the feed table.
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3acTocyBaHHA  KOPMOBHX  CTaHI[ii  JAJs  JO30BAaHOTO  3TOJOBYBaHHA  KOHIIEHTPOBAaHUX  KOPMIB
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BUCOKOITPOyKTUBHUM KOPOBaM MO3UTHBHO MMO3HAYMIIOCS Ha MOKAa3HUKAaX MPOJYKTHBHOTO TA EHEPreTUYHOTO 1HAEKCIB.
BonHouac 3a Takoro croco0y rofiBii 3aranbsHi 1000Bi HETTO-BUTpATH eHeprii Oynu Ha 2,5 MK BULIMMU TTOPIBHIHO 3
TBapUHAMHU, SIKUM yBEeCh KOMOIKOpPM 3r0ZIOBYBAJIM Y CKJIali KOPMOCYMIllli 3 KOPMOBOI'O CTOJY.

Ki11040Bi cj10Ba: BUCOKOIPOIYKTHBHI KOPOBH, MPOIYKTUBHUH 1HIEKC, TOMIBIIA, HAii, KOPMOBHHA CTiJI.

Milk production should be as economical and profitable as possible. As a rule, highly
productive livestock is the most profitable. At the same time, high productivity should be achieved
not at any cost, but through well-organized rational feeding and the creation of comfortable
conditions for keeping animals, which allow for the effective use of feed and the maximum return
from it [1].

It is known that the energy expenditure of an animal's body for various needs (life support,
milk synthesis, weight gain, livestock movement, etc.) depends on many factors: genetic
characteristics, natural and climatic conditions, housing technology, feeding methods, milking,
microclimate parameters and other indicators. Providing animals with the necessary amount of
energy is one of the main prerequisites for achieving high productivity [2, 3]. In animal husbandry,
it is important that the conditions of detention, as well as the level of mechanization and
electrification of production processes, contribute to the fact that the largest possible share of
energy goes to the synthesis of useful products (milk, meat, etc.), and the total energy costs remain
minimal.

The ratio of energy expenditure for life support and for product production allows us to assess
the bioenergetic efficiency of various technologies and shows how well they meet the biological
needs of animals [4].

For the economic evaluation of dairy cattle under specific conditions and in different
physiological periods, the total energy costs of feed and all associated costs are usually calculated
[5]. However, the results of such an evaluation are significantly affected by differences in housing
conditions, feeding, feed quality, types of equipment used, accuracy of feed loss accounting, as well
as differences in product and feed prices. The concentration of energy in the dry matter of the diet,
the ratio of bulk and concentrated feeds, as well as their actual nutritional value and quality [6, 7].

Therefore, the aim of this work was to evaluate the biological properties of animals and the
ability of their bodies to produce products under different options for feeding concentrated feed: in
a mixture from a feed table and combined in a mixture from a feed table and from feed stations.

The use of feeding stations for feeding concentrated feeds to high-yielding cows had a
positive effect on the values of productive and energy indices with higher total net energy
expenditure per day (by 2.5 MJ) compared to the option of feeding all the compound feed in a feed
mixture from the feed table. With this option of feeding concentrated feeds, milk yield adjusted for
4% fat content was also higher — by 1.41 kg (P>0.99), and energy losses with milk per 1 kg of
metabolic mass — by 0.016 MJ (P>0.95). The indicator of net energy expenditure per 1 MJ of milk
energy was higher than with the option of feeding concentrated feed in a feed mixture from the feed
table — by 0.027 MJ (P>0.99).
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BREED AND PHYSIOLOGICAL CHARACTERISTICS OF COW BEHAVIOR

In cattle, the forms and characteristics of behavior of wild ancestors have been mainly preserved, slightly
modified under the influence of environmental conditions, which have changed greatly, including communication with
humans, upbringing and selection. It can be assumed that the forms of behavior have changed both by direct and
indirect selection when selecting animals for economically useful traits.

Keywords: cows, behavior, productivity, rest.
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IHOPOJHI TA ®I310JIOI'TYHI OCOBJIUBOCTI HIOBEJAIHKHN KOPIB

VY Benmkoi poraroi xymoOu B OCHOBHOMY 30eperiucs (popMH i0COONHMBOCTI MOBENIHKA IUKUX MPEIKiB, TPOXHU
MomuQiKkoBaHI MiJ BIDIMBOM YMOB CEPEIOBHUINA, SKi CHIBHO 3MIHIIINCS, BKIIOYAIOUM CIUIKYBaHHSA 3 JIOIUHOIO,
BHUXOBAaHHS 1 ceJekIiro. Mo)KHa BBaKaTH, 0 (JOPMU MTOBEAIHKA 3MiHIOBAJIHCH 5K MPSIMOIO0, TaK 1 HEIIPSIMOIO CENEKITIEI0
pu 1000pi TBAPHH 32 FOCIOAAPChKO-KOPUCHHUMH O3HAKAMHU.

Kiro4uoBi cjioBa: KOpoBH, TIOBEIiHKA, POYKTUBHICTD, BIIIOYHHOK.

The ontogenetic formation of behavioral characteristics occurs according to the principle of
adopting experience from parents and older individuals or imitating them. The main behavioral
traits are formed in calves quite early — by 10-12 weeks of age. Later, modulation occurs, or the
imposition of new behavioral characteristics on old ones. The modern process of intensification of
livestock farming is a kind of second stage of domestication. With large-group keeping of animals,
homogeneous in age, sex, and productivity, they are limited in space for free movement, regulation
of the composition of rations and feeding regimes, and more intensive exploitation, their behavior
has naturally changed. Moreover, despite the fact that behavior is a species trait, there are
significant breed differences as a result of targeted selection not only for productivity, but also for
behavior [1, 2].

For zootechnical science and practice, the forms of feeding, herd, comfort, sexual and
maternal behavior, as well as the reaction of cows to machine milking conditions, are of particular
importance. We will focus on the characteristics of the first three forms in this section.

The daily rhythm of cows' behavior depended mainly on the daily routine (in conditions of
tethered housing), the level of productivity and the stage of lactation. High-yielding cows (weight
20-22 kg and more) spend an average of 4-5% more time on feed consumption than cows with
lower milk productivity (710 kg). At the beginning of lactation, the duration of eating and standing
in cows is longer, the duration of treatment is shorter than at the end of lactation, although
significant individual differences are also observed [3, 4].

Rest is of great importance in the life of animals. Usually, the concept of "rest" is understood
as the animals lying down, often with their eyes closed. In animals, rest time is closely related to
chewing. Cows do not sleep for long — 1-5 minutes. This is obviously due to evolutionary
development, when in natural conditions animals had to be afraid of predators and sleep sensitively.
Standing animals is a kind of form of rest, a transitional stage to lying down rest [5].

Due to the lack of a sufficiently objective and convenient method of recording animal sleep,
the duration of sleep, for example, in cows, according to different authors, varies greatly.

Probably, the different duration of sleep in cows is explained by the fact that different authors
took into account different sleep reactions. Breed affiliation and conditions of detention also left an
imprint on this indicator.
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BOTAHIYHUM TA XIMIYHUM CKJIAJ BIZIXOAIB HACIHHS COHAIIHUKY 1
HEPCIIEKTHUBH IX BUKOPUCTAHHA Y I'OAIBJII MOJIOJHAKY BPX

HageneHo pe3ynbTaTH XIMIYHOTO Ta ITOKHBHOTO OI[IHIOBAHHS IMIATOTOBJICHHUX BIiJXOMIB SIK IMOTEHIIHHOT
KOPMOBOi CHPOBHHH. BCTaHOBJIEHO BMIiCT OCHOBHHX TOKUBHHUX 1 MiHEpaJIbHUX PEUOBHH, 30KpeMa Kambiiiro (0,58 %) Ta
docdopy (0,33 %), a TakoK eHEPreTHYHY IiHHICTH — 8,8 MJ[X/KT CyX0i pe4OBUHH.

KirouoBi cioBa: Bimxoau COHSIIHHKA, JTYIIMUHHS, KOPMOBUH pecypc, BeJHKa poraTa Xymoba, KIITKOBHHA,
MOKUBHICTb.
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BOTANICAL AND CHEMICAL COMPOSITION OF SUNFLOWER SEED WASTE AND
PROSPECTS FOR ITS USE IN FEEDING YOUNG CATTLE

The results of the chemical and nutritional assessment of prepared sunflower seed waste as a potential feed
ingredient are presented. The content of major nutrients and minerals was determined, including calcium (0,58%) and
phosphorus (0,33%), as well as the energy value of 8,8 MJ/kg of dry matter.

Keywords: sunflower waste, husk, feed resource, cattle, fiber, nutritional value.

CydacHi TeHJEHIIT PO3BUTKY TEXHOJOTIH Yy Taiay3l TBapUHHMIITBA CIPSMOBAaHI Ha
HiABUILEHHS e(QEeKTUBHOCTI BHUKOPHUCTaHHS JOCTYHNHOI POCIMHHOI CHPOBHHH Ta MOOIYHHUX
MPOJYKTIB arporpoMHCIOBOr0 BUPOOHUIITBA. OJHUM 13 NEPCIIEKTUBHUX HANPSIMIB € BUKOPUCTAHHS
BIJIXO/IIB MEPEepOOKH HACIHHS COHSIIHUKY y pPalliOHaX MOJIOJHSAKY BEIMKOi poraTtoi XyJoO0u Ha
BiaroAiBil. I1oOiyHI NmpOAYKTH MepepoOKH COHSIIHUKY MOXXYTh CTAHOBUTH I[IHHUI KOPMOBHUI
pecypc, 0co0aMBO 32 YMOB iX HaJIe)KHOI MIATOTOBKH Ta 30a1aHCOBAHOTO BKJIIOUEHHS /10 PaIliOHIB
TBapuH. EKcriepuMeHTalbH1 JOCTIIKEHHS MIATBEPAKYIOTh MOMKIIMBICTh BUKOPUCTAHHS JIYILITUHHS
COHSIIHUKY SIK JDKepesia KJIITKOBUHY Y TOJIIBI1 )KYWHUX TBapuH [1, 2].

L1 cupoBHMHA YTBOPIOETHCS HA PI3HUX €Tanax OYUILEHHS Ta NepepoOKH HACIHHS COHSIIHUKY 1
XapaKTepU3yeTbCs HEOJAHOPIAHUM CKJIAJIOM, O SIKOTO MOKYTh BXOJUTH JIYIINUHHA, (pparMeHTu
KOIIMKIB, CTeOEN 1 JIUCTKIB, a TaKOXX HEKOH/AMIIfHE HAcCiHHS. BUKOpUCTaHHS TaKMX MOOIYHHX
MPOJYKTIB Y TOMAIBJII TBapHUH CTAaHOBUTH HAYKOBO-TNIPAKTUYHHI IHTEpeC 3 OrJsAy Ha MOXKIUBICTH
palioHaJIbHOTO BHUKOPHCTaHHS BTOPUHHUX PECYpCiB arpapHOro BUPOOHHUITBA Ta ONTHUMI3alii
KOPMOBOi 6a3u.

VY 3B’A3Ky 3 IUM HaMHU OYJIO IPOBENEHO JOCITIKEHHs OOTaHIYHOIO CKJIaay Ta BU3HAYECHHS
OCHOBHHX IMOKAa3HUKIB TOKUBHOI IIIHHOCTI MATOTOBJICHUX BiJIXOJIB HACIHHS COHSIITHUKY 3 METOIO
BCTaHOBJICHHS JIOLUJIBHOCTI MOJAIBLIONO iX BHUKOPHCTAHHS MpPU BIATOMIBII MOJOIHIKY BEIUKOT
poraroi Xyaoou.

3a pe3ynpTaTaMyd MPOBEJCHOIO HaMH JOCHIUKEHHS BCTAHOBJEHO, IO IMiJATOTOBJIEHI
(moapiOHeH1) BIAXOAM HACIHHA COHSIIHMKY XapaKTepU3YIOThCS HEOJHOPIIHUM OOTaHIYHUM
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ckianoM. OCHOBHY iX YacTKy CTaHOBUTH JYIINUHHS HAciHHA coHSmHUKY — 40 %. [pyry 3a
BEJIMYMHOI0 YacTKy y OOTaHIYHOMY CKJIQAl JOCIHIIKYBaHO! CHPOBHUHM CTAaHOBISATH MOIPIOHEHI
KOIIMKH COHAIIHUKY, BMICT SKMX ckiamae 25 %. Yactka crebenm i JUCTKIB CTaHOBUTH 15 %,
MOIIKO/PKCHOTO Ta HEKOHIUIIKHOTO HaciHHS — 17 %, TOAl SK MiHEpaJbHI JIOMIIIKK Ta 1HIII
POCIMHHI PEWITKH CTaHOBJIATH Omu3bko 3 %. Omxke, OoTaHIUHA CTPYKTypa AOCITIIKYBaHOI
CHPOBHHHU XapaKTEPH3YEThCS IEPEBAKAHHSAM BEreTaTUBHUX 1 MOKPUBHUX KOMITOHEHTIB POCIHHH,
SIK1 € OCHOBHHMH HOCISIMH CTPYKTYPHHX BYTJICBO/IIB.

CriBBiTHOIIICHHS OKPEMHUX KOMIIOHEHTIB 0€3M0CepeHhO BU3HAYAE IMOXKUBHY LIHHICTH Ta
XapakTep BUKOPUCTAHHA JOCIIIPKYBaHOI CUPOBMHU y TOJIBIII TBapWH. 3HaYHA YacTKa JIYIIMUHHSA,
KOIIMKIB, CTEOJIOBMX 1 JHMCTKOBUX (pakliii 3yMOBIIO€ MiJBUIIEHUH YMICT CTPYKTypHHX
BYIJICBOJIIB, TEPENYyCiM KJIITKOBHHH, TOMI SK HASBHICTH ITONIKO)KCHOTO Ta HEKOHJIUIIHHOTO
HACIHHA CIIpUs€e 30UIBIICHHIO KOHIICHTpALlli IpOTeiny, ®KHUpy Ta eHeprii. Takum yuHOM, OOTaHIYHUI
CKJIaJ] BITXO/IIB € OJTHUM 13 BU3HAYAJIbHIUX YUHHUKIB ()OPMYBaHHS 1X 3arajibHOi KOPMOBOT I[IHHOCTI.

3a pe3ynbpTaTaMH XiMIYHOTO aHaJi3y BCTAHOBJIEHO, IO B INEpPEPaxyHKy Ha CyXy PEUYOBHUHY
niaroroieHi Bigxoau mMictath 88,31 % cyxoi pewoBunu, 12,0 % cuporo nporeiny, 24,92 % cuporo
xupy, 34,10 % cupoi kmitkoBunu, 20,57 % 06e€3a30TUCTHX EKCTPaKTUBHUX pedoBwH Ta 8,41 %
cupoi 3011. BMicT OCHOBHUX MiHEpalIbHHX €JIEMEHTIB CTaHOBHUTH: Kanblio — 0,58 %, dochopy —
0,33 %. OOMiHHA eHepris JOCTIKyBaHOI CHPOBHHHU CTaHOBUTH Om3bko 8,8 MJDK/Kr cyxoi
PEYOBUHU.

Otpumani pesynbTaTH CBiI[anL mpo Te, MO JAOCHKyBaHa CyMIIl  BIAXOJIB
XapaKTepU3yeThCs TMOMIPHAM YMICTOM CHPOTO MPOTEiHY Ta JKHpY 33 OXHOYACHO BHCOKOI YaCTKH
cHpOi KiTiTKOBHHH. Takuii XapakTep XiMi4HOTO CKIaly € 3aKOHOMIPHHM 3 OIIIAy Ha BCTAHOBJICHE
CIBBIAHOMICHHS OOTAaHIYHNX KOMIIOHCHTIB. 30KpeMa, MEpeBa)KaHHsS JYIIINHHS, MOAPIOHCHHX
KOIIMKIB 1 CTEOJIOBO-IMCTKOBOI (ppakmii 3yMOBIIOE 3HAYHY KOHueHTpauuo CTPYKTYPHHX
BYIJIEBOMIB, TOAl SIK 17-BiZICOTKOBA YacTKa MOUIKO/KEHOTO Ta HEKOHAMIIHHOTO HACIHHS MEBHOIO
MipOI0 KOMIIEHCYE HU3bKY TIOKHBHICTD BOJIOKHICTUX KOMIIOHEHTIB.

XIMIYHUHN CKJIAJ JIYIITTUHHS COHAUIHUKY XapaKTEPHU3YEThCS 3HAYHOKO YaCTKOIO CTPYKTYPHHX
BYIJIEBOIB, 110 3YMOBJIOE HOTO MEpEeBaXKHE BUKOPUCTAHHSA SIK JDKEpesia KIITKOBUHHU. 3a TaHUMHU
Cancalon [3], ocHOBHYy 4acTHHY JIIHHAS  CTAHOBIIATH BYIJIEBO/IHI KOMIIOHEHTH, 30Kpema
L0103 Ta JITHIH, IO MiATBEPDKYE HOTO CTPYKTYPHO-BOJIOKHUCTY CIpsMOBaHiCTh. Bommodac
Cy4acHi JOCTIDKCHHS MOKa3yloTh, IO MOXMBHA IIHHICTH JYIITHHHS 3aleKUTh Bil PiBHS HOTo
BKJIFOYEHHS 110 pauloHy Ta 3arajbHOI CTPYKTYPH KOPMOBOI cyminn [1,2].

IloxnBHA HIHHICTE OKPEMHX CKJIAOBUX JOCIIUKYBAHHX BIIXOMIB CYTTEBO BiAPI3HSAETHCS.
JlynimuHHS HaCIHHS COHSIUHNKY XapaKTEPU3YEThCS BIIHOCHO BHCOKMM YMICTOM CTPYKTYPHHX
BYIJIEBO/IB 1 MOXKE€ BHKOPHCTOBYBATHCS SIK JDKEpENIO KIITKOBMHU Y pPalliOHAaX XYHHHX TBapHH.
Hocmimxenuss Alharthi et al. [1] mnokaszamu, 1o BKIIOYEHHS JYIMIMAHHS COHSIIHUKY O
MOBHOPAIIOHHUX KOPMOCYMIIIIEH IS MOJIOJHSKY OBEILb BIUIMBAE€ HA MOKA3HUKH TEPETPABHOCTI
MOKUBHUX PEYOBHMH Ta XapaKTEPHCTUKU PYyOLIEBOTO TpaBJIEHHS. ABTOPU PO3IIISIAIOTH JTYIIITHHHS
SK JDKEpEJo BOJOKHHCTOTO KOMIIOHEHTa pallioHy, PIBEHb SIKOr0 HEOOXiJHO BpaxoBYBaTH Iij dac
OaaHCYBaHHS KOPMOCYMIIIIL.

Bonmouac MOMIKO/PKCHE Ta HEKOHIMIIAHE HACIHHS XapaKTEPU3YEThCS 3HAYHO BHILOO
KOHIICHTPAIIIEI0 TOKHBHAX ~PEYOBUH HOplBH}IHO 3 JIYWIHHHSM, [0 IiABHILyE 3aranbHy
CHEPreTHYHY Ta TMOXKHUBHY LIHHICTH I[OCJ'III[)I(YB&HOI cymimi. OTxe, HaBiTh 3a BITHOCHO HEBHCOKOL
YaCTKHU HACIHHS Y 3arallbHiil Maci CyMill #0ro HasBHICTh Ma€ iCTOTHE 3HAYCHHS U (hOPMyBaHHS
3arajibHOi KOPMOBOI I[IHHOCTI BiJIXO/IB.

BaxmBuM MiATBEPIKEHHSIM TEPCIEKTUBHOCTI BUKOPUCTAaHHS COHSIIHUKOBOI CUPOBUHH Y
TOMIBJII BeNMKOi poratoi xymobu € pesynabtatu Kondrashova et al. [4]. ¥V npocmimxeHHi Ha
MOJIOJIHSAKY BETHKOi poraToi Xy/00u Oy710 BCTAHOBJIICHO, [0 BKIIFOUECHHSI nonp16HeHoro JIYIITTUHHS
COHSIIHKMKY 10 paiioHy BILUIMBAc Ha OIOXIMIYHI TMOKA3HMKM CIMHH Ta KpOBi TBapuH. OTpuMaHi
pe3yiabTaTH  CBimYaTh Mpo (Di3i0NOTiYHY pEeakKIifo OpraHi3My MOJIOTHSKY Ha BBEICHHS
COHSIIIHUKOBOT CUPOBHHHM JI0 PAIiOHY Ta MIATBEP/HKYIOTh HEOOXIAHICTh OI[IHIOBAHHS ii BIUIMBY HE
JUIIE 32 XIMIYHUM CKJIQJIOM, a i 3a MMOKa3HUKaMu OOMiHY PEUOBHUH [4].

Bucokuii ymicT KJIIITKOBUHHU y JYIIIUHHI, KOIIUKaX Ta CTEOIOBO-TUCTKOBIN (paKilii BU3HAYa€E
cneun(iky BUKOPUCTaHHS LUX KOMIIOHEHTIB Yy TOIBJII TBapHH. 3a BHCOKOI KOHIIEHTpALii
CTPYKTYPHHX BYIJICBOJIB iX HE MOXKHA pO3IIIs/IaTH K BHCOKONPOTEiHOBI 200 BUCOKOCHEPIeTHYHI
KOPMOBI KOMIOHeHTH. BoxHouac i KyHHHX TBapHH CTPYKTypHa 4YacTHHA palliOHY Mae
NPUHIUIOBE (i310JI0TIYHE 3HAYEHHS, OCKUIbKHM 3a0e3neuye HEeoOXITHMH pPiBeHb KIITKOBHUHMU Ta
CIpHUsie HOPMAIBHOMY (DYHKIIIOHYBaHHIO TPABHOTO TPAKTY.
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ToMy BUKOpPHUCTaHHS BIJXOMIB HACIHHS COHSIIHHMKY IMPU BIATOMIBII MOJIOAHSKY BEIHKOL
poraroi Xxyqo0u Moke OyTH AOLUIBHHMM 32 YMOBHM iX BKIIIOYEHHS 10 30aJJaHCOBAaHMX PAIliOHIB 3
ypaxyBaHHSIM (H)aKTUIHOI TOXKUBHOI I[IHHOCTI Ta CITIBBITHOIICHHS OCHOBHUX TMOKMBHUX PEUYOBHH.
Ocob6muBoi yBarm mOTpeOye KOHTPOJIb 4YAaCTKU JIYIIIIMHHS Ta IHIIMX BHCOKOBOJOKHUCTHX
KOMITOHEHTIB, OCKUIbKM HaJMIipHE iX BKJIFOYCHHS MOXKE€ OOMEXYBaTH KOHIICHTPAIIIO JOCTYITHOL
eHeprii pariony.

Takum 4UHOM, PE3YNBTATH JAOCIIIKEHHS OOTAaHIYHOIO Ta XIMIYHOTO CKJIaay MiArOTOBICHUX
B1/IXO/IIB HACIHHS COHAIIHUKY CB1TYaTh MPO iX HEOAHOPITHICTD 1 CYTTEBY BapiaOEIbHICTh TOKUBHOT
LIHHOCTI OKPEMHX KOMIIOHCHTIB. llepeBakaHHs JYIIMUHHS, KOLIMKIB Ta CTEOIOBO-IHCTKOBOI
(hpakuii 3yMOBIItO€ BUCOKHIi PIBCHb CTPYKTYPHHX BYIJICBOJIB 1, BIAIIOBIAHO, 3HAYHUN yMICT CHPOI
KIITKOBHHH. BopHOYAac NPHUCYTHICT MOLIKO/UKCHOTO Ta HEKOHIMUINHOIO HACIHHS MiJBHIIYE
KOHIIEHTPAIlII0 TPOTEiHYy, JXUPY Ta OOMIHHOI €Heprii y 3arajbHii cymimi. 3 ypaxyBaHHSIM
pE3yNbTaTIiB CydacHUX IOCHiIKeHb [1, 2, 4] mMArOTOBJICHI BIIXOIW HACIHHS COHSIIHHKY MOKHA
pPO3MIISIIATH AK TEPCIEKTUBHUM MOOIYHUNA KOPMOBHH pecypc Ui BHUKOPHUCTaHHS Yy palioHax
MOJIOJTHSIKY BEJIMKOI pOratoi XyJao0H.
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CYYACHI HAIIIOHAJIBHI CTAHJAPTHU Y CUCTEMI KOHTPOJIIO AKOCTI I
BE3ITEYHOCTI IPEMIKCIB JJIS1 IITUIL

IIpeMikcd € BaXKJIMBOIO CKIIAJOBOK CY4aCHOrO KOPMOBHPOOHHMIITBA, 3a0€3MEUyOUM MNTHIO HEOOXITHUMHU
6i0JI0TiYHO aKTUBHUMHU PEYOBHHAMHM. 1X e(EeKTHBHICTbH 3aleKUTh BiJl CTaGIMBHOCTI CKiajly, OJHOPIAHOCTI, TOUHOCTI
nosyBanHs Ta OesmevHocti. CydacHi JCTY 3a0e3nedyyroTh KOMIUIEKCHHII KOHTPOJb SKOCTI NMPEMIKCIB 1 CHPHSIOTH
rapMoHi3auii yKpaiHCbKOro KOpMOBUPOOHHMITBA 3 MIXKHAPOJIHUMHU BUMOTaMH.

Kuaro4doBi cioBa: mpeMikcd, CTaHAapTH3aLis, SKICTh, OC3MEYHICTH KOPMIB, OIONOTiYHO aKTHBHI PEYOBHHH,
NTaxiBHUAILTBO.

CHERNIUK S.V., candidate of agricultural sciences, CHERNIUK T.V., assistant
Bila Tserkva national agrarian university

MODERN NATIONAL STANDARDS IN THE QUALITY AND SAFETY CONTROL
SYSTEM FOR POULTRY PREMIXES

Premixes are a vital component of modern feed production, supplying poultry with essential biologically active
substances. Their effectiveness depends on compositional stability, homogeneity, dosage accuracy, and safety. Modern
national standards (DSTU) ensure comprehensive quality control of premixes and facilitate the harmonization of
Ukrainian feed production with international requirements.

Keywords: premixes, standardization, quality, feed safety, biologically active substances, poultry farming.

[Ipemikcu sBISAIOTH COOOI0 BHCOKOKOHIIEHTPOBAHI CyMilIl O10JIOTIYHO aKTHUBHUX PEYOBHH,
30KpeMa BiTaMiHiB, MiHEpasiB, aMiHOKUCJIOT, (PEpMEHTIB Ta aHTUOKCUIAHTIB, SKi BBOJASATH JO
CK/Ially KOMOIKOPMiB y BH3HAUEHMX J03aX. IX BHKODHCTaHHS CIpHsie GalaHCYBAaHHIO PalliOHiB,
MiABUILEHHIO MPOAYKTUBHOCTI Ta PE3UCTEHTHOCTI MTHIIl, @ TAKOXX MOKPAIIEHHIO SIKOCTI MPOAYKIIT
nraxiBHunTBa [1, 2].

VY cydacHHMX yMOBaX BaXKJIMBE 3HAUEHHs Mae HOpPMaTHBHE 3a0e3MeueHHs BHUPOOHUITBA 1
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KOHTpPOJTIO peMikciB. B YkpaiHi oCHOBHI BUMOTH 0 O€3MeYHOCTI KOPMiB BU3Ha4Yae 3aKOoH YKpaiHU
«IIpo Oe3meyHicTh Ta Tiri€eHy KOpPMiB», SKHH mependadae BHMOTH JO OIEPaTOpiB PHUHKY,
MMPOCTEKYBAHOCTI, MapKyBaHHS Ta jaepxaBHOro KoHTpomto [3]. Ilpaktuune 3a0e3mnedeHHs
BCTaHOBJICHUX BUMOT 3/IIIICHIOETHCS, 30KpEMa, 3a IOTIOMOT00 HAI[IOHAIBHUX CTaHIApPTIB YKpaiHu.

Meroro po6oTH Oys0 MPOBECTH MOPIBHSIIBHO-aHATITUYHY OIIIHKY CYYacCHHX HAIlOHAJbLHUX
CTaHJApTIB Ta CKAaCOBAaHMX MDXKIEP)KaBHUX CTaHIAPTIB IIOJO BUMOT 1O SKOCTi, O€3Me4HOCTi Ta
METO/IB J1a00PaTOPHOTO KOHTPOJIIO MPEMIKCIB JIJISl CLITHCHKOTOCTIONAPCHKOT IITHIII.

Martepianamu nocnmimxeras cayryBam JCTY 4482:2005 «lIpemikcu. TexHIuHI yMOBHY,
JNCTY 4687:2006 «Kom0OikopMH, TpeMIKCH, BITaMiHHI IpenapaTd, MPOAYKINS NTaxiBHUIITBA.
Metonu BusHaueHHs BitamiHiB A, E, B2 Ta kaporunoinis», JCTY 8049:2015, monoxeHHs
3aKOHOJIaBCTBAa YKpaiHu y cdepi Oe3MeyHOCTI KOpPMiB, a TaKOX CKAacOBaHI MDKJIEpKaBHI
HOPMAaTUBHI JOKYMeHTH [3—6]. BukopucTaHo MOPIBHSIBHO-aHATITHYHUN METOJ 13 OI[IHIOBaHHSIM
MMOKAa3HUKIB  SKOCTi, O€3MeYHOCTi, METOMIB JabopaTOPHOTO  KOHTPOIK, TOYHOCTI Ta
BiJITBOPIOBAHOCTI aHATITHYHUX METOJTUK.

Pesynbratu anamnizy cBimuats, mo cydacHi JJCTY dbopmyroTs OUTbII AeTaII30BAaHUHN MIIX1T 10
OILIHIOBaHHS  sKocTi mpemikciB. 3okpema, JCTY 4482:2005 periamMeHTye IOKa3HUKU
OJIHOPIAHOCTI, (I3MKO-XIMIYHI Ta TEXHOJIOTIYHI XapaKTEPUCTHKH, TMpaBUia IPUWMAaHHS,
TPAHCIIOPTYBAHHS 1 30epiraHHs MPeMiKCiB [4]. BakIMBUM MOKA3HUKOM € PIBHOMIPHICTH PO3MOILITY
010JI0T1YHO AaKTHUBHUX KOMIIOHEHTIB, OCKIUIbKM HEpPIBHOMIPHICTh CYMIIll MOX€ CHPUYUHUTH
nedinut abo nmepeno3yBaHHSI OKPEMHUX PEUYOBHH Y PAIliOH] MTHII.

[TopiBHSIHO 31 CKAaCOBaHMMH MDKICPKAaBHUMU CTaHIApTaMU Cy4acHI HOPMATHUBHI JOKYMEHTH
nepeadavyaroTh MUPIIUI CHEKTP MOKA3HUKIB KOHTPOIIIO Ta OUIBII Cy4acHI METOAM iX BHU3HAYCHHS.
Ocob6nuBOro 3Ha4eHHs Ha0yBa€ KOHTPOJIb BMICTY O10JOIIYHO AKTUBHUX PEYOBUH y MIKpPOJO3aXx.
3acTocyBaHHS XpoMaTorpadiYHUX METOJIB, 30KpeMa BUCOKOS(PEKTHBHOI piIMHHOI Xpomarorpadii,
3a0e3neuye BUlly CHEMUGIYHICT 1 YYTIMBICT aHali3y MOPIBHAHO 3 TpaaulIdHUMU
(OTOMETPUYHIMH Ta TATPUMETPUIHUMH MeToamH |5, 7].

3a pe3yibTaTaMyd MPOBEACHOTO MOPIBHSHHS BCTAHOBJEHO, IO 3aCTOCYBAaHHS CYYaCHUX
AQHATITHYHUX METOJUK JIA€ MOXKIJIMBICTH IiJBUIINTH TOYHICTh BH3HAUEHHS OI10JOTIYHO aKTUBHUX
peuoBuH y 3-5 pasiB. Lle Mae mpakThyHe 3HAYEHHS U KOHTPOJIO DELENTypu MpPEMIKCIB,
3arnobiraHHs Nepeo3yBaHHIO0 OKPEMUX KOMITIOHEHTIB Ta 3a0e3MeueHHs CTa0lIbHOCTI X CKIIafy.

BaxxnuBoro CKI1aIoBOI0 Cy4acHOTO MIJIXOAY € TaKOX KOHTPOJb 0€3MeYHOCTI. 3aKOHOIaBCTBO
VYkpaiHu Ta cyyacHa CCTEMa HOPMAaTUBHOI'O 3a0€3MeueHHsI KOPMiB OpPIEHTOBaH1 Ha MONEPEIKEHHS
MOTPAIUITHHS HEOE3MEYHUX PEYOBHH y KOPMOBHH JIAHINIOT, 3a0€3MEYeHHs MPOCTEXYBAHOCTI Ta
KOHTpoib pu3ukiB [3]. OcobnuBy yBary HEOOXiHO MNPUIUISITH TOKCUYHUM E€JIEMEHTaM,
MiKOTOKCHHAM, 3aIMIIKaM BETEPHHAPHHX MPEIApaTiB Ta iHIINM MOTCHIINHAM KOHTaMIHAHTaM.

Cyuachuii MiIXix 10 Ge3medHoCTi mependadyae Mepexin Bif KOHTPOIIO MEPEBaKHO TOTOBOT
MPOZYKILii 0 CHCTEMHOTO YIpaB/IiHHS PH3HKAMU Ha BCIX eTanax BUPOOHHUTBA. Baxiusy pois y
upoMmy Bigirparote npuniuny HACCP Ta cuctemy ynpasiliHHs Ge3Ie4HICTIO KOPMIB, y3TODKEHI 3
MiKHAPOJHMMH CTaHaapTaMH, 3okpema ISO 22000 [8, 9]. Ix 3acrocysamns 3abesmeuye
ineHTudiKailo  HeOe3NMeYHUx (1)aKTOpiB BU3HAUEHHS  KPUTUYHUX TOYOK  KOHTPOJIIO,
JIOKyMEHTYBAHHI TPOLECIB Ta MPOCTEKYBAHICT MPOYKILii.

Omxe, CydacHi Hal[lOHAIBHI CTaHIAPTH YKpAiHH CIPHUSIOTH MIJBHIICHHIO SKOCTI Ta
0€3MeYHOCTI TPEMIKCIB 3aBISKH KOMIUIEKCHOMY KOHTPOIIIO iX CKJaxy, OJHOPITHOCTI, (i3uKo-
XIMIYHUX XapaKTEpPUCTUK 1 BMICTY OI1OJOTIYHO AKTHBHHUX pEYOBHH. BHKOpUCTaHHS Cy4acHHUX
METOJIIB JTaOOpaTOPHOrO aHaji3y MiJABUILYE JOCTOBIPHICTH pE3YNbTATIB KOHTPOJO, a PHU3HK-
opientoBannid minaxia ta npunmunma HACCP nawoTh 3MOTy 3MEHIIUTH HMOBIPHICTH KOHTaMiHAIIil
MPOTYKIII.

Hamionanbni craHzaptd YKpaiHM € BaKIMBHM MEXaHI3MOM 3a0e3MEYeHHs sKOCTi Ta
0e3MeYHOCTI MpeMIKCIB Ul CUIbChKOrocmoaapcbkoi nTuii. I[IopiBHAHO 31 CKacOBaHUMHU
MDKJICP)KABHUMH CTaHAApPTaMH  BOHH XapaKTEPU3YIOThCS OUIBII KOMILUICKCHHM —KOHTPOJIEM
TMOKa3HUKIB AKOCTI Ta OE3MEYHOCTI, BAKOPUCTAHHAM CY4aCHHX BUCOKOYYTIHBUX MCTOJIIB aHAIIi3y,
Ti/IBUILICHOI0 TOYHICTIO BHM3HAYCHHs OIONONiYHO AKTHBHMX PEYOBHH 1 BIPOBAUKCHHSM PH3HK-
opieHTOBaHMX miaxoxaiB. I[lomambmie BIOCKOHAJEGHHS aHAJITHYHUX METOJIB, PO3BHUTOK CHUCTEM
yIpaBiHHSA O€3MEeYHICTIO Ta rapMOHi3allisl HAI[lOHAJbHUX BUMOT 13 MDKHApOJAHMMHM CTaHJAapTaMu
CHOPUATUMYTh MIJIBULIEHHIO €(QEeKTUBHOCTI KOPMOBHPOOHHUITBA 1 KOHKYPEHTOCIIPOMOKHOCTI
YKpaiHCHKOT MPOYKIIii TaTy3i NTaXiBHHUIITBA.
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CYYACHI TEHJEHIIII BUKOPUCTAHHS NPUPOJHUX JPKEPEJI BYTJIEBO/IIB
BE3 1OJABAHHS HYKPY Y BUT'OTOBJIEHHI JECEPTY

VY po6oTi 00IpyHTOBaHO MOUINBHICTE BHKOPHCTAHHSA MPUPOJHUX JKEPET BYTJIEBOMIB 1 MPUPOIHHUX ITyKPIB Ta
POCIMHHUX IHIPEMI€HTIB U1 BUTOTOBIICHHS JAecepTy Oe3 momaBaHHSA padiHOBAHOTO LMYKpY, 30KpeMa Imope Oartary i
rapOy3a, B’sUICHOI BHWINHI, IMOHWpPY, KOpiaHAPY, KaKao-TIOPOINKY Ta Kakao-macia. KoMOiHyBaHHA HaTypalbHOL
CHPOBHMHH, arap-arapy Ta JIMMOHHOI KHCJIOTH 3a0e3nedye NPHPOAHY COJOJAKICTh, NPUEMHI OpraHONENTHYHI
BJIACTHBOCTI, HEOOXIZHY CTPYKTYpy Ta HiJBHUILEHY Oi0OJIOTiYHY I[IHHICTH TOTOBOTO MPOAYKTY. Po3pobienuii necepr €
MEPCIEKTUBHAM TPOAYKTOM (DYHKIIOHAIBHOTO TNPH3HAYEHHs, IO BiJIOBIa€ Cy4acCHHMM TEHJICHISIM 3J0pPOBOTO
XapuyBaHHS Ta 3pOCTAIOUOMY 3aITUTY Ha COJIOAOLII Oe3 NOAaBaHHS IYKpY.

Kurouosi ciioBa: gecepr, 6arat, rap0y3, IPUPOIHA COJIOIKICTh, 3I0POBE XapUyBaHHI.

VAVRYSEVYCH Ya.S., PhD in biology, associate professo, DUMYCH S.R., bachelor’s degree
student

Stepan Gzhytskyi National University of Veterinary Medicine and Biotech -nologies of Lviv,
Ukraine

The study substantiates the feasibility of using natural sources of carbohydrates and natural sugars, as well as
plant-based ingredients, for the production of a dessert without added refined sugar, including sweet potato and
pumpkin purees, dried cherries, ginger, coriander, cocoa powder, and cocoa butter. The combination of natural raw
materials, agar-agar, and citric acid provides natural sweetness, pleasant organoleptic properties, the required texture,
and enhanced biological value of the finished product. The developed dessert is a promising functional food product
that meets current healthy eating trends and the growing demand for sweets without added sugar.

Keywords: dessert, sweet potato, pumpkin, natural sweetness, healthy eatin.

VY cydyacHUX yMOBaXx 3pOCTa€ 3alliKaBJIEHICTh CIIOKUBAYIB Y IPOAYKTaX 31 3HMKEHUM BMICTOM
ykpy abo 0Oe3 #oro pomaBaHHsA. OcoOnMBY yBary NpUBEPTAlOTh HATypasibHI I1HTPEAIEHTH
POCIIMHHOTO TOXOJDKEHHs, SKI MOXYTh 3a0e3ledyBaTH NPUPOAHY COJOJIKICTh Ta CIPHATH
MIJBUIICHHIO 010JIOTTYHOI LIHHOCTI MPOJYKTY 3aBASKHA BMICTY Xap4yOBHX 1 O10JIOT1YHO aKTHBHMX
peuoBHH. BUKOpUCTaHHS OBOYiIB, (PPYKTIB MNPSHOIIIB Ta MPUPOJHHUX CTPYKTYpOYTBOPIOBauiB
JI03BOJIIE CTBOPIOBATH COJIOJIONII HOBOTO TIOKOJIHHSA 0€3 JofaBaHHS IYKPYy Ta MITYYHHX
migconomKyBadiB. MeToro poOOTH € OOTpyHTYBAaHHS JOLUIBHOCTI BUKOPHUCTaHHS HaTypajbHUX
IHTPEMIIEHTIB POCIMHHOTO TIOXOPKCHHS 1 CTBOPEHHS COJIOJONIIB 0€3 [oJaBaHHA ITyKPYy 3
MiABUILIEHOI0 O10JIOTIYHOIO I[IHHICTIO Ta MOKPAIIEHUMH OPraHOJENTUYHHMHU XapaKTEePUCTHKAMH.

22


https://doi.org/10.35940/ijitee.F9158.0981119
https://doi.org/10.1016/j.anifeedsci.2006.03.001

AKTyalbHICTh POOOTH 3yMOBJICHa HEOOXITHICTIO PO3IMIUPEHHS ACOPTHUMEHTY (DYHKIIIOHATHHUX
NPOAYKTIB XapuyBaHHs, MIABUILEHHSIM IONUTY Ha COJIONOLII Oe3 J0AaBaHHS I[yKpYy, a TaKOX
3pOCTaHHSAM 1HTEpECYy J0 BHUKOPUCTaHHS HATypaJbHUX KOMIIOHEHTIB 13 BHCOKHM BMICTOM
010JI0TIYHO aKTHUBHHUX pedoBHH. {1l cTBOpeHHs necepTy Oyno BUKopucTaHo: miope 6araty (barat
(Ipomoea batatas), € HIHHUM JDKEPEIOM BYTJICBOJIB Ta O10JIOT1YHO aKTUBHMX pedoBHH. Y 100 r
cuporo 6araty mictuthest Oimsbko 20,1 r ByrieBofiB, 30kpema 4,2 T' LyKpiB, a BMICT IJIIOKO3H,
(GpyKTO3HW Ta caxapo3u MOKE 3MIHIOBATHUCS 3aJICIKHO BiJl COPTY, YMOB BUPOIIYBAHHS Ta 30€piraHHs )
[7,P.363-364], miope rapOy3a (rapOy3 coprty «barrepuar» (Cucurbita moschata Butternut), €
IIHHAM JDKEPEJIOM BYTJICBOJIIB 1 MPUPOAHUX IIyKpiB, Y 100 T cUpOro mpoayKTy MICTHTHCS OJIU3BKO
11,7 r ByrneBoxiB, 3 sKux 2,2 T CTAaHOBIATH IyKpH. 3HadeHHs PH m’skoti rapOysza Butternut
3aJICKUTh BiJl COPTY Ta YMOB BHPOIIYBAaHHS i MOKE CTAaHOBHUTH mpubmmsuo 5,2-6,7.) [2, P.117—
122.], menenwuii imoup (IMOup camoBuit (Zingiber officinale) e mxepenom 0i0JOTiYHO AKTUBHHX
CIIOJIYK, MIHEpaJIbHUX PEUYOBHUH, ehIpHUX OJIiH, BYIJIEBOIIB 1 BiTaMmiHiB.) [6], MeleHUN KopiaHIp
(Kopianmp nociBawmii (Coriandrum sativum), XapakTepu3yeThCsi HAIBHICTIO €(ipHOI 0J1ii, OCHOBHUM
KOMIIOHEHTOM SIKOI € JIiHAI00J1, 110 (hOpMy€ XapaKTEpHHUI apOMaT i CMaKoOBi BIIACTHBOCTI MPSHOIII)
[3, P.22-34], p’sutena BumHs (B’suleHa BHIIHS Oe3 M0JaBaHHS I[YKPY € I[IHHUM KOMIIOHEHTOM
pelenTypu 3aBASKH BMICTY OpPraHIYHUX KHUCIOT, MOMI(EHOIBHUX CHOJIYK Ta aHTOLIaHiB, IO
CIPUSIOTh (POPMYBAHHIO 1 XapaKTepHUX OPraHOJENTHYHUX BJIACTUBOCTEH 1 BU3HAYAIOTh
OiloJyoriyHy IiHHICTK.)[8], arap-arap (arap-arap € MOPUPOAHOIO CYMIIIIIIO MOJiCaxapuIiB,
OCHOBHUMH KOMITOHCHTAMH SIKOI € arapo3a Ta arapoleKTHH. 3aBISKHA 3AaTHOCTI YTBOPIOBATH
MIIHUN Tenb arap-arap IIMPOKO BUKOPHCTOBYIOTh SK MPUPOAHHUNA CTPYKTYpPOYTBOPIOBAdY Y
KOHIUTEPChKHUX BHpoOax) [4,P.31-49.], numoHHa KuCIOTa (JIAMOHHA KHCIOTa BUKOPHCTOBYETHCS
K PEryasTOp KHCIOTHOCTI Ta CMakKOBHH KOMIIOHEHT, 3a0e3ledyloun HeoOXiAHWH piBEeHb
KHUCJIOTHOCTI Ta Crpusitoun GOpMyBaHHIO TApPMOHINHOTO cMakoBoro mpodiiaio aecepty.) [5, P.168],
Kakao-Macio Ta kakao-mopouok (Kakao-mopomiok 0e3 monaBaHHS LYKPY y MOEIHAHHI 3 Kakao-
MaciioM crpusie (HOpMYBaHHIO XapaKTEPHOI TEKCTYpU MIOKOJIQJHOTO KOMITOHEHTa Ta 3a0e3reuye
foro mpueMHE IUIABJIEHHS B POTOBIii mopoxkHuHi.) [1, P.290-297.]. Bci BuKOpHUCTaHi iHIpEIi€HTH
MICTSITh MaKpO- Ta MiKPOEJIEMEHTH 1 OPTaHiuHI CIIOTYKH KOPUCHI JIJIS JIFOJICBKOTO OpraHi3My.

OTxe, BUKOPHCTAaHHS TPHUPOJHHUX JDKEped IMyKpiB Ta POCIMHHOI CHPOBHHH Y BUPOOHHIITBI
JecepTy € JOUIBHUM 1 TEXHOJIOTIYHO OOTPYHTOBAaHMM HAMpsIMOM PO3POOJICHHS TPOAYKTIB i3
MOKpAIIEeHUMH CIOXMBHUMH BIacTUBOCTsMHU. [loeananHs Oatary, rapOys3a, B’sUleHOi BHIIHI, iMOUpY,
KOpiaHJlpy, KaKao-KOMITOHEHTIB, JIIMOHHOI KHCJIOTH Ta arap-arapy cropuse (OpMyBaHHIO IMPHBAOIMBUX
OpPTraHOJICTITUYHUX  BIIACTHBOCTEH, TapMOHIHHOTO CMaKy, XapaKTepHOi TEeKCTypH Ta 3abesnedye
HAJXOIDKEHHS JI0 CKJIaay BHpPOOy TNPUPOAHHMX OI0JOTIYHO AaKTUBHMX PEYOBHMH 0O€3 BHKOPUCTAHHS
padinoBaHoro Mykpy. Po3pobnenuii necept xapakTepu3y€eThcsl HAsSBHICTIO BiTaMiHIB, MiHEpAJIbHUX PEUOBHH,
MoIi(heHONBHUX CIOJYK, XapuOBUX BOJIOKOH Ta iHIIMX OIiOJOTIYHO aKTWBHHUX KOMIIOHEHTIB, IO BHU3HAYAE
HOro MOTEeHIIHHY Xap4yoBy Ta 0ioJOTiuHy IiHHICTh. BUKOpUCTaHHS HATypaJbHOI POCIMHHOI CHPOBUHH Yy
CKJIaJli JIECEPTY CIPHSIE PO3IIUPSHHIO AaCOPTUMEHTY BUPOOIB 13 MOKPAIIEHUMH CIIOKHUBHUMH BJIACTHBOCTAMU
Ta BIJNOBIJIa€ CY9aCHUM TEHCHIIISIM PO3BUTKY 3/IOPOBOTO XapUyBaHHS.
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M’SICHE KO3IBHULITBO:CTAH, IPOBJIEMHU TA NIEPCIIEKTUBU PO3BUTKY B
YKPAIHI

Ko3iBHHIITBO 3aliMa€e BaKJIMBY TO3UIIII0 Y CBITOBOMY arpapHOMy CEKTOpi, 00'€JHyr0uM 0araTtoBiKOBi Tpaaumii 3
CyJaCHHMH IHHOBAIiIMHU. 3aBJSAKH BHUCOKIH 3MaTHOCTI Ki3 0 aJamTalii A0 pi3HUX KIIMaTHIHUX YMOB i e(EeKTHBHOMY
BUKOPUCTAHHIO KOPMY, Taly3b MOKa3ye CTaOiIbHE 3pOCTaHHA SK y BEIMKOTOBAPHOMY BHPOOHHIITBI, TaK i B IPiOHIX
NPUBATHUX T'OCIIOAAPCTBaX. M'SICHE KO3IBHHITBO € MEPCIICKTUBHUM HANPSIMKOM y TBapHHHMITBI, SIKE IOCTAYa€ PHHOK
BHCOKOMOKMBHUM Ta MI€ETHYHUM M'SICOM 3 HU3BKHAM BMICTOM JXKHPY 1 XoJjectepuHy. P0o3BHUTOK Tamy3i Oa3yeThcs Ha
e(peKTHBHOMY BUKOPHCTAHHI MTACOBUII, BUCOKY IUTOIIOYICTD Ki3 Ta ONTHUMI3aIlif0 TEXHOJIOTIYHIX MPOIECiB yTPHUMaHH 1
TOZIBIIL.

KaiouoBi ciioBa: M’sicHe KO3iBHHLITBO, M SICHA MIPOJYKTUBHICTh Ki3, BADOOHUITBO KO3JISTHHH, JIETHYHE M SICO,
MIEPCIIEKTUBHUI PO3BUTOK.

KOROL A.P., candidate of agricultural sciences
Bila Tserkva national agrarian university

MEAT GOAT FARMING: CURRENT STATE, CHALLENGES, AND DEVELOPMENT
PROSPECTS IN UKRAINE

Goat farming holds a significant position in the global agricultural sector, combining centuries-old traditions
with modern innovations. Thanks to the high adaptability of goats to diverse climatic conditions and their efficient feed
utilization, the industry demonstrates steady growth in both large-scale commercial production and small private
holdings. Meat goat farming is a promising livestock sector that supplies the market with highly nutritious, lean, and
dietary meat low in fat and cholesterol. The industry's development relies on the efficient use of pastures, the high
reproductive performance of goats, and the optimization of husbandry and feeding technologies.

Keywords: meat goat farming, goat meat productivity, goat meat production, dietary meat, development
prospects.

Ko31BHMIITBO € OJIHUMM 13 HaMOLIbII MEPCHEeKTUBHUX HANpPsAMIB y TBapWHHUUTBI. Ll ramyss
Mae 0araToBIKOBY 1CTOpIIO, CydacH1 JOCSTHEHHs Ta BETUKUHM MOTEHIIaN Ul OJAJIBIIOr0 PO3BUTKY.
VY cydacHOMY CLIBCBKOTOCIOIAPCHKOMY BHUPOOHHIITBI BOHA IOCIA€ BAXIMBE MICIIE 3aBISKH
BUCOKIH MPOIYKTUBHOCTI Ki3, IXHIM 3aTHOCTI aAanTyBaTUCs 10 PI3HOMAaHITHUX YMOB YTPUMAaHHS
Ta e(peKTUBHO BUKOPHUCTOBYBATHU MPHUPOJIHI KOPMOBI pecypcH. Lle crpusie moctayaHHIO HacelIEeHHS
BHUCOKOSIKICHUMH TPOJYKTaMU XapyyBaHHS, TAKMMU SK MOJIOKO 1 M’SICO, a TaKOX IiIBULIEHHIO
eKOHOMIYHOT e()eKTHBHOCTI Ta CTiiKOCTI arpapHoro cexropa [1; 2; 3].

M’sicHe KO3IBHUITBO € NEpCHEKTUBHUM HANpsSMOM B TBapUHHHITBI, 3JaTHUM CYTTEBO
MOJIIIIIUTH 3a0€3MeYeHHs] HACEIIEHHS SIKICHUMHU XapUYOBHMH NPOIYKTaMH Ta CHPHUSATH 3POCTAHHIO
MaJIOr0 Ta cepenHboro arpoOizHecy. KoO3IBHMITBO BiA3HAYa€TbCs HU3BKUMHU BHTpaTaMu Ha
yTpUMaHH$, €pEKTUBHUM BUKOPHCTAHHSAM IACOBHIL Ta aJIalTAIlI€l0 10 PI3HOMAHITHUX MPHUPOIHO-
KIIMaTUYHUX YMOB. [ YKpaiHU pO3BUTOK LIOTO HAmpsiMy Mae OCOOJIMBE 3HAYEHHS, 3Ba)Karouu
Ha HEOOXITHICTh BIJHOBJIEHHSI TBapUHHMIIBKOI raiy3i, JuBEepcH]IKallil0 CLILChKOTOCIOIAPCHKOTO
BUPOOHUIITBA Ta CTBOPEHHS HOBUX JKEPEN JOXOIB JUISI )KUTENIB ClIbCHKOI MICI[EBOCTI.

MeTta po6oTu crpsiMOBaHa Ha aHaJli31 MOTOYHOI'O CTaHy PO3BUTKY M SICHOTO KO31BHMIITBA B
VkpaiHi, a TakoXX OCHOBHUX MHpoOieM, sKi 0OMeXyITh HOro mporpec i OOIpyHTYBaHHs
MEPCIEeKTUBHUX HANpsAMIB Ul MIABUIIEHHS €(QEeKTUBHOCTI Taidy3l B YyMOBaXx Cy4acHOTO
arponpoMHCIOBOTO BUPOOHUIITBA.

VYkpaiHChbKE€  KO3IBHUIITBO  3/1€0LIBIIOTO  3IIMCHIOETBCS B OCOOMCTUX  CEISTHCHKHX
rocnofapcTBax. [IpoMuciioBe BUPOOHMILTBO KO3JISATHHU IOKM IO HEBENHUKE, 1 CHeliali30BaHuX
M’SICHUX TOCIIOJIAPCTB 3HAYHO MEHIIE, HiXK THX, [0 3aMarOThCS MOJIOYHOIO TIPOAYKITIETO.

M'sicHe KO31BHHIITBO Haja€e sSK O10JIOTIYHI, TaK 1 EKOHOMIYHI MepeBaru, KO3M BiJI3HAYAIOTHCS
HU3BKHMH BHTpAaTaMU Ha YTpUMaHHS. BOHM e(peKTHBHO BHUKOPHCTOBYIOTH ITACOBHINA Ta 3JaTHI
CMOXMBATU POCIMHHICTB, SKa JUIsl IHIIMX CUIBCBKOTOCIOAAPCHKUX TBApUH MOXE OYTH MEHII
JIOCTYITHOIO, BOHU MAalOTh BHCOKY 3/IaTHICTH JIO BIATBOPEHHA. 3 HAJCKHUM BEACHHSIM TUIEMIHHOT
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po0OTH 11€ 03BOJISIE MIBUJKO 30UIBIIYBATH YUCENIbHICTh MOTOdiB'S Ta (hOpMyBaTH TOBapHI CTaja.
KoznstuHa BBa)Ka€ThCs IIHHUM BHJIOM M'sica. BoHa MICTUTh BUCOKOSIKICHUH O1710K, Ma€ MOPIBHSHO
HU3BKUN BMICT JKUPY 1 MOXeE 3alllIkaBUTH CIHOXUBAyiB, SKIi XOUYyThb YPI3HOMAHITHUTHU CBOE
XapuyBaHHA. M'siCHE KO3IBHUIITBO € TMEPCIEKTUBHUM BapiaHTOM Uil Majux (epMepchbKux
rOCIOJApPCTB, OCKUIBKM HE 3aBXJIM BUMAara€ TaKUX 3HAUYHUX KaliTaJOBKJIAJEHb, SIK YTPUMaHHS
BeJIMKOI poratoi xynoou [4; 5].

CyyacHuili cTaH, OCHOBHI IMPO0OJIeMH M’ SICHOTO KO3IBHHIITBA B YKpaiHi 1Moka3aHo B Tabmuii 1.

Tabmung 1 — CTan Ta nepcneKTHBU PO3BUTKY M'SICHOTO KO3iBHUITBA B YKpaiHi

IToxasHuk CyuacHuii cTaH OcHOBHI npodJsIeMH
1. M’sicHa IPOYKTUBHICTb M’ sicHMi HanpsIM PO3BUHEHUN HepnocraTHs KIIBKICTH
cJ1a01e 3a MOJIOYHUHA cremniagi3oBaHuX M’ ICHAX CTall
2. IIneminna Oa3za O0OMexeHa KIIbKICTh JedinuT sSKiCHOTO MIIEMiHHOTO
BHCOKOIPOXYKTHBHHUX M SICHAX MaTepiary
TBapHUH
3. Kopmoga 6a3za Ko3su 106pe BUKOPUCTOBYIOTH [Tomopox4aHHS KOPMIB,
MTACOBHUINA Ta TPy0i KOpMH HEeCTaOUIBHICTP iX 3aroTiBiIi
4, BupoOHHITBO KO3MATHHU 3aIMIIAETHCS HEBEITMKIM CETMEHTOM Hwusbki o0csiru BUpoOHHUITBA Ta
PHHKY HEJIOCTaTHsI IepepodKa
5. [NomuT Ha TPOTYKIIiFO Ko3znsatnHa HeTOCTaTHBO TMOMyJIIpHA Huspka noinGopMoBaHicTh
cepell YKpaiHChKHX CIIOKUBayl HaceJICHHs TPO 11 XapuoBY LIHHICThH
6. OpraHi3arisi BApOOHUIITBA 3HayHa YacTUHA TBApUH Hesenuki o0csiri BUpOOHHULITBA,
YTPUMYETHCS B TOCTIOIAPCTBAX CKJIJIHICTb 30yTY
HaceJeHHS
7. BrutuB BiiiHU I"amy3s 3a3Ha€ BIUIMBY BOEHHUX Brpara norosis’s, MOMIKoKEHHS
PH3HKIB 1 JIOTICTHYHHUX TPYAHOLIIB | TOCIIOJApCTB, MPOOJIEMH 3 KOpMaMHU
Ta 30yTOM
8. ExoHOMIuHa e(eKTUBHICTH Moske OyTH BUTITHUM HanpsiMoM Juist | HecTabinmbHUI PHHOK 1 HEJOCTATHS
Manx gepm iHppacTpyKTypa
9. 3arajpHa MepCreKTUBa lany3b Mae HEBEJIHMKY YacTKy Yy HenocrarHs nepxaBHa Ta
TBapUHHUIITBI IHBECTHIIITHA MIATPUMKA

OTxe, SIK BUIHO 3 TOKa3HUKIB TaOmumi 1., M[ICHE KO3IBHHUTBO B YKpaiHi Ma€ BEIHKI
MEPCIEKTUBH PO3BHUTKY, NMPOTE HA JaHWH MOMEHT BOHO 3aJIMIIAETHCS HEOCTATHHO PO3BUHEHOIO
rajgy33io TBapuHHHMITBA. OCHOBHI MpoOJeMH BKIIOYAIOTh Mally YHCENBHICTh IOroJiB'd, Opak
CMEiaNi30BaHUX MUICHUX TOCIOJAPCTB, OOMEKCHMIl TNOTCHI[ian [Uis IUIEMIHHOI poboTH,
HE/I0CTATHIii PO3BUTOK MEPEPOOKU Ta HEBENMKHIT IOMUT Ha KO3IATUHY. IIpoTe HU3BKI BUTpATH HA
YTpUMaHHS Ki3, €(eKTUBHE BHUKOPHUCTaHHS nacoBHuL, MOJJIMBICTh PO3BUTKY CIMEMHHX (epM i
3pocTarouuii iHTepec A0 adbTEpHATUBHUX BHUIIB M'iCA CTBOPIOIOTH CHPUSTIMBI YMOBHM IS
3pOCTaHHS raimysi.

[lepcniekTHBHI HAaNpsSMKH BKJIIOYAIOTh 30UIBIIEHHS TIOTOJIB'S, CEJIEKI[II0 M'SICHUX TIOpI/I,
CTBOpEHHS (epMEPCHKUX KOOIEPATHBIB, PO3BHTOK TNePEPOOKH Ta MOMYIIAPU3ALI0 KOSIITHHH CePest
HaceNeHHs. Jis TOJaibIIOro PO3BHTKY M'SICHOTO KO3IBHMITBA CIIiJ 30UIBLIYBaTH KUIBKIiCTh
CTIeiaTi30BaHNUX M'SCHUX TIOPiJl, YAOCKOHATIOBATH CEJEKIIIHY poOOTY, MOJINIIyBaTH TEXHOJIOTI]
TOMIBJII Ta YTPUMaHHS, a TAaKOX OCOOJNMBO BaXIUBO (HOPMYBATH KyJIbTYPY CIIOKHUBAHHS 1
CTaOlIbHUI PUHOK KO3JISITUHU.

TakuMm YuHOM, M'SICHE KO3IBHMLITBO B YKpaiHI € TMEepCleKTUBHOI, aje Bce IIe
ManopO3BUHEHOIO TaTy3310. [i po3BUTOK MOXe MPU3BECTH 10 3POCTAHHS BUPOOHHIITBA SAKICHOTO
JIETUYHOTO M'Aca 1 MiABUIIEHHS €(EeKTUBHOCTI (hepMEPChKHUX TOCIIOIAPCTB.
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ADAPTATIVE TRAITS OF COWS DEPENDING ON AGE IN LACTATION

Changing housing and milking conditions significantly affects both the productive and behavioral characteristics
of cows during the adaptation period.
Keywords: dairy cows, behavior, housing method, productivity.

KAJIO LI, 3100yBau crymnens a-p ¢pinocodii
binoyepkiscokuti HayionanvHui azpapHuti yHieepcumem

AJJAIITAIIAHI O3HAKH KOPIB 3AJIEZKHO BIJI BIKY V JIAKTAIIAX

3MiHa YMOB YTPHMaHHS Ta JOTHHS CYTTE€BO BIUIMBAE SK HA MPOJYKTHBHI TaK i HA MOBEAIHKOBI O3HAKH KOPIB
YIIPOJIOBIK aJanTaniiHoro nepioy.
KoaiouoBi ciioBa: Mos104HI KOPOBH, MOBEIHKA, CIIOCIO YTPUMAaHHS , TPOLYKTUBHICTS.

The adaptive response of animals is always aimed at preserving energy balance. Local,
systemic or functioning at the level of the whole organism homeostasis mechanisms are responsible
for adaptation processes, the action of which is determined by the work of the nervous, endocrine,
cardiovascular, humoral, digestive and other systems. This is due to the fact that the adaptive
response requires the use of energy, and systems that adapt with the least energy expenditure are the
most promising in terms of evolution. It is impossible to improve the productive qualities of farm
animals without taking into account the influence of environmental factors on them, as well as the
characteristics of the animals' own reactions to them. Selection and breeding work will be
absolutely ineffective if you do not know the adaptive abilities of the breed, its resistance to
environmental influences and other individual characteristics. The vital activity of any organism
directly depends on the conditions of its environment, which causes the emergence of adaptive
reactions aimed at stabilizing its internal environment, in which cellular structures, tissue systems
and individual organs function [1, 2].

The constancy of the internal environment of the organism is not static, but has a dynamic
nature, which is determined by physical and biochemical processes and reactions that arise under
the influence of environmental factors. Many authors have concluded that the same genotype,
depending on the conditions of development, can lead to the formation of phenotypes that differ in
the whole complex of morpho-physiological features. Therefore, the adaptive ability of an
individual largely depends on the gene pool (functional reserve) of the genotype [3, 4].

During the thermoneutral period, the best signs in terms of productive adaptation were
observed in the group of full-aged cows of the 1l lactation and older. Animals of this group were
characterized by the highest milk yields both during the adaptation period and throughout lactation.
The lowest yield during the 30-day adaptation period was in the group of first-born cows, but
animals of this group were characterized by the smallest range of productivity fluctuations of 3.6
kg. In cows of the Il lactation, intermediate values of productivity fluctuations were observed
during the adaptation period — 3.9 kg [5, 6].

A common feature of the behavioral characteristics of cows of different ages during the 30-
day adaptation period was a gradual increase in the duration of lying down and feed consumption.
At the same time, the average daily duration of walking and standing decreased. As for the
indicators of the duration of drinking, they were within the range of recommended values, and the
fluctuations were not significant. The longest period of behavioral adaptation in terms of lying
down was observed in the group of cows of the Il lactation. Animals of this group reached the
recommended values of daily behavior only on the 30" day of staying in new conditions of
detention. The shortest adaptation period was in cows of the 11l and older lactations — on the 15"
day of staying in new conditions of detention, and in the group of first-born cows — on the 20" day.
In terms of the duration of feed consumption, the shortest adaptation period was in the groups of
first-born cows and full-aged cows of the Il and older lactations — 15 days.

In the group of cows of the second lactation, this period was 20 days. According to the
standing indicator, the groups of first-born and full-aged cows also adapted to the new conditions of
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detention on the 15" day. At the same time, this indicator corresponded to the established norms in
the group of cows of the second lactation only on the 25" day of stay in the new conditions of
detention. As for the duration of walking of animals, during the adaptation period, indicators that
corresponded to the recommended norms were observed in all groups.
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3B’SI30K PI3HUX TEHOTHUIIIB CBUHOMATOK BEJIMKOI BLJIOI IIOPO/IN 3
IMPOAYKTUBHUMMU AKOCTAMU

JocmimpkeHo IPOIyKTHBHI SKOCTI CBHHOMATOK Pi3HUX T€HOTHITIB BEJMKOI 01101 mopoau cBUHEH. BeraHOBICHO,
II0 32 OCHOBHMMH MOKa3HWKaMHU MPOJYKTHBHOCTI, TBAPHMHH OTPUMaHI BHACHIZOK CXPEIIyBaHHS CBUHOMATOK BEJIUKOT
61501 mopou 3 kHypaMu cuHTeTHIHOT1 JiHiT PIC 337Many BUII TOKa3HUKH HiXK TBAPUHHU OTPUMaHI IIPH CXPEITyBaHHI 3
KHypaM MOPOJIY JIAHApac 1 I’ €TPEH.

KurouoBi ciioBa: mopoga,reHoTHI, Belauka 0is1a, JaHapac, M €TpeH, MPOAYKTUBHICTb.

TKACHENKO S.V., candidate of biological sciences
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RELATIONSHIP BETWEEN DIFFERENT GENOTYPES OF LARGE WHITE SOWS AND
PRODUCTIVE TRAITS

The productive traits of Large White sows of different genotypes were investigated. It was established that,
regarding key productivity indicators, animals resulting from crossing Large White sows with PIC 337 synthetic line
boars outperformed those obtained by crossing with Landrace and Pietrain boars.

Keywords: breed, genotype, Large White, Landrace, Pietrain, productivity.

VY cydacHOMY CBHMHApCTBI 3aJ€KHO BiJ] po3Mipy, HampsMy iX cremiamizamii Ta kareropii
rocrnoiapcTB (MJIEMIHHI YU TOBAapHi) BUKOPUCTOBYIOTH TPU OCHOBHHMX METOIU PO3BEJIEHHS:
YHCTOMOPOJIHE, CXPEIlyBaHHs 1 Tiopuau3aiio [4, ¢.70; 5, ¢.109].

B ymoBax YkpaiHu YHCTONOPOAHUM PO3BEACHHSIM CBUHEW 3aliMaloThCs IJIEMIHHI 3aBOAM Ta
PEeNpoayKTOPH, SIKI PO3BOATH SK BITUM3HSHI, TaK 1 3apyOikHI MOpoau. Y TOBapHUX rOCHOJAPCTBAX
BUKOPHUCTOBYIOTh CXpEIlyBaHHS Ta BHYTPIIIHbOBUIOBY TiOpuausauito. Lle mae 3mory edexTuBHO
3aCTOCOBYBATH €(EeKT TeTepO3UC, SIKUI MiIBUIILYE PiBEHb MPOAYKTUBHOCTI TBAPUH, IO MPU3BOJIUTH
710 TIOJITIIIIEHHST €EKOHOMIYHUX MOKAa3HUKIB rocmoaapcets [1; 2, ¢.6].

VY TOBapHOMY CBHHApCTBI BUKOPHUCTOBYIOTh B OCHOBHOMY IPOMHCIIOBE Ta IEPEMIHHE CXpe-
mryBaHHsI. [1i7] 9ac MPOMHUCIIOBOTO CXpEIyBaHHS CBUHOMATOK OJIHI€T TIOPOM MOKPUBAIOTh KHYpaMHU
1HIIIOT MOPO/IM Ta BECh TOBAPHUH MOJIOHSK BiJITOI0BYIOT 1 371at0Th Ha M sicokoMbOiHar. [1ig yac me-
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PEMIHHOTO CXPEIIYBaHHS YaCTUHY MOMICHUX CBUHOK 3aJIMIIAIOTH ISl BIATBOPEHHS 1 TOKPUBAIOTH
KHYpaMH TpeTboi nopoau [2, c.21; 3, ¢.100].

Ha cBunokommiekci TOB «Mapnen-K/I» mHamu Oyso mpoBefeHO aHaji3 pi3HUX T€HOTHIIIB
TBapUH 3a pPE3yJIbTaTaMH MDKIIOPOJHOTO CXpPEUIyBaHHS CBMHOMATOK BEJIMKOI Oin0oi mopomu 3
KHypaMu TIOpOJM JIaHJpac, IT’€TpeH Ta kHypamu cuHTeTnuyHOi JiHiI PIC 337 3a mokaznukamu
MPOAYKTHUBHHX SIKOCTEHl CBUHOMATOK.

Haii6inpry 3arajibHy KUIBKICTH IOPOCAT IPU HAPODKEHHI OyJ0 OTPUMAaHO B HACIIIOK
CXpeLIyBaHHS CBUMHOMATOK BEJIMKO1 015101 mopoau 3 kHypoMm cunteTnyHoi jginii PIC 337 - 16,9 romx.

3a 1IUM MOKAa3HUKOM BOHHU TEpPEBEPIIYBalIM CBOIX aHAJIOTIB, SKI CHApPOBYBAIUCA 3 KHypaMu
nopoau m’erpeH, Ha 2,2 roin. (11,8%; p < 0,05). Haiibinpima BapiaTUBHICTh IIHOTO MOKA3HUKA, KA
craHoBmia 26,5%, Oyna 3adikcoBaHa y CBMHOMATOK, CIIAPOBAHUX 13 KHypamu IIi€l K MOPOIH.
Binbiry GaraToriiiHICTh CIIOCTEpIrajii y CBUHOMATOK, CIIapoBaHuX i3 kHypamu nopoau PIC 337 - B
cepenapoMy 15,3 roi., mo Ha 2,2 ron. (14,7%; p < 0,01) Oinpine MOPIBHAHO 31 CBUHOMATKaMH,
CIAapOBaHUMU 3 KHypaMU MOPOJAU M’ €TpeH. TakoX 1€ 3HaYEHHS NEPEeBUIIYBAJIO MOKAa3HUK Ha 1,3
roi. (8,4%) y CBHHOMATOK, CIApOBaHMX 3 KHypamMu mopoau mnaHjapac. HailOinplmmii piBeHb
BapiabesbHOCTI I1i€1 03HAKU TAKOXK CIIOCTEPIraBCsl y MOETHAHHI BEeJMKa Oi1a X 11’ €TpeH .

3a MOKa3HMKOM >KMBOI MacH MpPU HAPOHKEHHI JOCTOBIPHOI PI3HMIII MK JOCHIIKYBaHUMH
rpyrnamMy He BCTAHOBJICHO, BiH 3HAaX0AUBCA y Mexax 1,32-1,47 kr.

PiBenp BapiaOenbHOCTI AaHOI O3HAKHU Yy PI3HUX TpyIlax TBapUH KOJIUBaBCA B Mexax 34,6-
41,2%. Y CcBHHOMATOK BEJIHMKOi OUIOT MOpPOJaM, CIIAPEHHWX 13 KHYpaMH TOPOJU IT €TPEH, Oyio
3a)ikcOBaHO HAWMEHINY KUTbKICTh MOPOCAT Ipu BiamydeHHi - 11,7 ronoBu, mo Ha 1,6 ronoBu
(13,2%; p < 0,05) menme, HiX Y TBApUH, OTPUMAHUX BiJl CXpeNryBaHHs BenuKoi 0ii0i mopoau 3 PIC
337.

Pi3HuId 32 MM MOKa3HUKOM MK CBUHOMATKaMH, CIIapOBaHWMU 3 KHYPaMH MOP1J JaHapac Ta
II’€TPEH, MepedyBasia B MeXaX CTaTUCTUYHOT MoXUOKH. BoHOYac HaMOUIbII cTAO1IBHOKO 1151 O3HAKa
MPOSIBUIIACS Y CBUHOMATOK, ski cnapyBanucs 3 kHypamu PIC 337 (Cv = 13,1%). HaiiBuma maca
THI3/1a py BiJUTydeHH1 Oyna 3adikcoBaHa B TPyl CBHHOMATOK, criapoBaHuXx i3 kuypamu PIC 337.

3a pe3ynpTaTaMu JOCHIKCHHS, HA MOMEHT BIIITy4EeHHsI Maca THi3/ia y TpyIli iepeBepuryBaia
aHAJIOTTYHUM MOKa3HMK JUisi cBUHOMATOK rpynu Bb x I1 va 12,8 kr (18,5%; p < 0,01). IIpu upomy
piBeHb BapiabenbHOCTI 11€1 03HAKU y 3a3HadyeHiil rpymni OyB HalimMeHuM. HaiiHmkya maca rHizga
MIPU BIIJTyYEHHI CTIOCTEpiranacs y CBUHOMATOK, [0 Oy CrapoBaHi 3 KHypaMU MOPOJHU I’ €TPEH,
IUISL SIKAX XapaKTepHUM OyB MaKCHMaJIbHUH piBeHb BapiabeIbHOCTI i€l 03HakH - 32,2%.

AHani3 TNpPOAYKTUBHUX  SKOCTEH CBMHOMATOK IpU  MDKIOPOJHOMY  CXpeIlyBaHHI
MPOJEMOHCTPYBaB, II0 HAWBUIII TOKAa3HUKH 3a KIUIBKICTIO TMOPOCIT TpU HAPOJKEHHI,
0araToIUIHICTIO Ta YUCIIOM MOPOCAT MPHU BIJUTyYEHHI Majl TBAPUHH, SIKi CIIAPOBYBAIUCH 3 KHYPOM
cuntetnyHoi miHii PIC 337.
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XIMIYHUAM CKJIATL OCAY T'IIPOJIIZATY PUBHUX BIJIXO/IIB

JocmimpkeHo XiMIYHUHE CKIIag ocaxy, IO YTBOPIOETHCA MiA Hac TiAPOI3HOTO MepepobiIeHHS pHOHUX BiIXOIIB.
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BcraHOBICHO BMICT BOJIOTH, CyXOi PEUOBHHH, CHPOTO MPOTEIHY, CHPOrO JKUPY, CHPOi 30U Ta 0€3a30THUCTUX
CKCTPAKTUBHUX pe4yoBUH. OOIPYHTOBAHO TMEPCICKTUBHICTh BUKOPUCTAHHS OCagy sK MOOIYHOTO TPOAYKTY 3
MOTEHLIITHOI0 KOPMOBOIO IIHHICTIO.

Kurouosi ciioBa: pubHi Bigxoau, Tigpoizar, ocaa, XiMIYHHN CKIIaM, IPOTEiH, JMian, KOPMOBA IiHHICTb.
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CHEMICAL COMPOSITION OF THE SEDIMENT OF THE HYDROLYZATE OF FISH
WASTE

The chemical composition of the sediment formed during the hydrolysis processing of fish waste was studied.
The content of moisture, dry matter, crude protein, crude fat, crude ash and nitrogen-free extractives was determined.
The prospects for using the sediment as a by-product with potential feed value were substantiated.

Keywords: fish waste, hydrolyzate, sediment, chemical composition, protein, lipids, feed value.

ParionanbpHe BUKOPUCTAaHHS MOOIYHUX MPOAYKTIB NepepoOIeHHS pUOHOI CHPOBUHU € OJHUM
13 TEPCIEKTUBHUX HAIpPsMIB MiABUIICHHS €(PEKTUBHOCTI BUKOPHCTAHHS OI1OJIOTIYHHX PECYpPCIB.
["onoBu, HyTpOIIi, MEYiHKA Ta 1HII 3aJUIIKOBI Qpakiii puObM MICTATh 3HAYHY KUTBKICTh O1TKOBHUX,
TOIAHUX 1 MIHEpaJbHUX PEUOBUH, IO 3YMOBIIOE JIOIUIBHICT iX MOAANbIIOl MepepoOKH Ta
BUKOpUCTaHHA. OHUM i3 TEXHOJOTIYHUX CIIOCOOIB KOMITJIEKCHOIO BUKOPUCTAHHS TaKOi CHPOBHHHU
€ TIAPOIi3, Y pe3yibTarTi SKOro MOXKyTh (popMyBaTHCS BOJHA, OMiiiHa Ta ocagoBa (pakuii [3, 4, 6].

Ocan rigporizary JOIUTBPHO PO3IIISIIATH HE JIUIIC K 3aIUITKOBUN MPOJAYKT TEXHOJIOTIYHOTO
Ipolecy, a Ik OKpeMy BTOPUHHY CHPOBHMHY, LIO MICTUTh HNEBHY KIJIbKICTb IOKUBHUX PEYOBHH.
Moro ckman 3anexuTh Bil BHAy Ta CKIady BHXiAHOI PHOHOI CHPOBHHHM, YMOB IPOBEICHHS
rifponisy, Buay (epMEeHTHOro Mpernapary, TpUBajIoOCTI MPOIeCy Ta crocoO0y po3aiIeHHs] OTPUMAHO1
rigpomizHoi macu [1, 3, 5]. HocmimkeHHss (EpMEHTATUBHOTO TiApPOi3y PHOHUX MOOIYHHX
IPOAYKTIB IOKa3ylTh, 110 MicCs 3aBEpIICHHS IPOLECY YTBOPIOETbCA HEPO3UMHHA O0CAJOBA
dpakiis, y SKiii MOXYTh KOHIICHTPYBATHUCS HEPO3YHMHHI OITKOBI KOMIIOHCHTH Ta 3HAYHA YaCTHHA
mimiais [3].

Mertoto pobotu Oyio BU3HaUEHHSI XIMIYHOTO CKJIaly OCaay TiIpoi3aTy puOHUX BiIXOJIB.

Jlis XapakTepUCTHKHU JOCHIKYBAHOI'O OCaJly BH3HA4Yadl BMICT BOJIOTH, CyXOi pEYOBHHH,
CUPOTr0 TPOTEIHY, CHPOTO KHUPY, CHPOI 30JM Ta 0€3a30THUCTUX eKCTpakTUBHUX pedoBuH (BEP).
Bubip 3a3HaueHMX MOKAa3HMKIB BIJMOBIJa€ 3arajJlbHONPUHHATOMY MiAXOLY 1O XapaKTePUCTHUKU
XIMIYHOTO CKJIaJy puOHOi CHPOBHUHHU Ta MPOAYKTIB ii mepepodku [1, 2, 5].

3a pe3ynbTaTaMH JOCHIPKEHHS BCTAaHOBJEHO, IO OcaJl TiApPOJi3aTy XapaKTeph3yBaBCs
BHCOKOIO BoJoricTio — 73,8 %, Toxi sk BMICT cyxoi pedoBuHH ctaHoBHB 26,2 %. Bucoka yactka
BOJIOTM € XapaKTEepHOIO Ul MNPOJYKTIB NepepoOJeHHs pUOHOI CHPOBUHU Ta MAa€ BaXIIMBE
TEXHOJIOTIYHE 3HAYEHHS, OCKUIbKM BIJIMBAE Ha CTAOUIBHICTH MHPOAYKTY IHiA 4ac 30epiraHHs,
TPAHCHOPTYBAHHs Ta 3a MOTPEOH MOJANBIIOr0 HOro BUCYIIYBaHHs. BioMo, 1110 yMOBH ITpOBEAECHHS
TIAPONI3y Ta CIHIBBIIHOIICHHS BOAHM 1 CHUPOBHHU MOXKYTh ICTOTHO BIUIMBATH HA BHXIJ 1 CKJIaJ
oTpUMaHuX (pakiii [6].

OpHi€ro 3 OCHOBHUX MOXKUBHUX CKJIaI0BUX JIOCIIPKYBAHOTO 0caay OyB cUpHil IPOTETH, BMICT
sKoro craHoBuB 14,8 % HaTypanbHOT peyoBHHU. HasBHICTH MPOTEiHY CBIMYUTH MPO 30€peKeHHS
YaCTUHU OUIKOBUX KOMITIOHEHTIB Y HEPO3UMHHIA 0cafoBii (pakiiii micias MpoBEIEHHS TiIpoii3y.
[Toni6HYy 3aKOHOMIpHICTH BCTAaHOBJEHO B JOCHIKEHHSAX (PEPMEHTATUBHOTO TipOii3y MOOIYHHX
MPOJYKTIB TYHIS, /1€ TICHS TAPOIIIZY MOpsA 13 pO3YMHHOIO (hpakii€lo yTBOpIOBajacs HEPO3UMHHA
ocamoBa (¢pakilisi, MO MicTUIa HEpO3uMHHI OiNkoBI KommoHeHTH [3]. JochimkeHHs OiLTKOBHX
bpakuiii TigpoNi30BaHUX MOOIYHMX TMPOAYKTIB TPICKM TaKOX CBITYUTH PO 3HAYHUKA BMICT
npoTeiHy B HEPO3UMHHIM (Qpakmii, MmO MIATBEPAKYE NEPCHEKTHUBHICTh i MOJAIBIIOrO
BUKOPHUCTAHHS [5].

OTpuMaHuil y HalIOMy JTOCIIKEHHI piBeHb npoteiny — 14,8 % y HaTypasibHIi pedoBHHI —
HEOOXIZTHO OIIHIOBATH 3 YpaxyBaHHSIM BHCOKOTO BMICTY BOJIOTH. Y TI€pepaxyHKy Ha CyXy
PEYOBHMHY YaCTKa CHPOro MPOTEiHy CTaHOBUTH Oym3bko 56,5 %, mo CBIiAYNTH TIPO 3HAYHY
KOHIICHTpAIlIl0 OUTKOBHUX PEUYOBHH Yy CyXiil dacTuHi ocamy. Came Ield TOKa3HUK € BaKIIMBUM
apryMEHTOM Ha KOPHUCTh TMOJAJBIIOr0 JOCHIKEHHS OCaay SK MOTEHIHHOI O17IKOBOI KOPMOBOI
cupoBuHU. BomHowac ocrarouHa oIfiHka O010J0T1YHOT MIHHOCTI Oinka TMOTpeOye BU3HAYEHHS
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aMIHOKHCJIOTHOTO CKJIQJy Ta JOCTYIMHOCTI OKPEMHUX aMiHOKHCIIOT [5].

Bwmict cuporo xupy ctanoBus 5,9 % HATYPanbHOI PEYOBUHH, IO BiZMOBia€ mpuOIM3HO 22,5
% y IepepaxyHKy Ha CyXy pedoBuHy. HasBHICTb JIiIiAHOI CK/IA/I0BOI CBIIYMTE MPO T€, IO MICIs
T3y Ta PO3AiICHHS (PAKUiil YaCTHHA JIMIIIB 3aIMIIAEThCS B Ocaii. Posmozin mimizie Mix
OKPEMHMH IPOJXYKTAMH TiAPOIi3Y 3aleKUTh Bijl BUIY CHPOBHHH Ta TEXHOJIOTIYHHX YMOB IPOLECY
[1, 2]. 3okpema, gocmimKeHHs (pepMEHTaTUBHOTO TigpOJIi3y MOOIYHHX l'IpO,Z[yKTlB TYHIIS IOKa3aJ10,
10 3HAYHA YACTUHA JIIII/[iB MOXKE 3a/IMIIATHCS CaMe B HEPO3YMHHIi 0Cal0Bil (paKii [3].

JlimiziHa CKIIa0Ba Ma€ BaXIIMBE 3HAYCHHS JUIS OLIHIOBAHHS IIOTCHUIHHOI KOPMOBOI LiHHOCTI
ocally, OCKUIBKH XXHPHU € KOHLICHTPOBaHHM JpKepernoM eHeprii. KpiM Toro, pubHI Jimigx MOXyTh
MICTHTH O10JIOTIYHO I[iHHI IOJIiHEHACHYEH1 )KUPHI KUCIOTH Ta (ochoimiam.

Yacrtka cupoi 3omu cranoBuna 3,0 % HarypanbHOi pedoBuHH, abo O6mu3pko 11,5 % cyxoi
peUOBHHHU. 30JIBHICTh XapaKTEePU3Ye 3arajJbHUM BMICT MiHEpaJIbHUX KOMITOHEHTIB JTOCIIIKYBaHOTO
npoaykTy. HasBHICTH MiHEpalbHUX PEYOBHH MOKE MAaTH JOAATKOBE 3HAYCHHS ISl KOPMOBOTO
BUKOPUCTaHHSA OCajy, OHAK 3a OJHUM IOKAa3HUKOM CHPOI 30JM HEMOXIIMBO BH3HAYUTHU HOTO
MiHEpaJbHYy IOXUBHY IliHHICTB. J[JIsl 1IbOr0 HEOOXIMHO JOJATKOBO BCTAHOBUTH KOHIICHTpAIlii
OKpEMHUX MaKpO- Ta MIKPOEJIEMEHTIB, HacamIiepes] Kaibllito, ¢ochopy, MarHir0o Ta I1HIIUX
MiHEpaJIbHUX KOMIIOHEHTIB.

BMmicT 6e3a30THCTHX €KCTPAKTHBHHX PEYOBUH CTAHOBHUB 2,5 % HaTypanbHOI PEUOBHHH, abo
6:113bK0 9,5 % Cyxoi pe4oBHHHU. BiHOCHO HEBHCOKA YaCTKA BEP HOPiBHSHO 3 MPOTEIHOM 1 )KHpOM
Y3TOJDKYETBCS 3 OCOOJIMBOCTSIMH XIMIYHOTO CKJIaAy PHOHOI CHPOBUHHM, Y SKiii OCHOBHUMH
OpPTraHIYHMMHU TIO)KMBHUMHU PEYOBMHAMH € OUTKM Ta Jimian. CyKymHICTh OTPUMaHHX IOKa3HUKIB
XapaKTepu3ye 0caj sIKk 0araTOKOMIIOHEHTHUH MPOJYKT, Y CKJIA/l SIKOTO MEPEeBakatoTh BO/IA, OLITKOBI
Ta JIITiTHI KOMITIOHCHTH.

OTxe, TOCHIDKEHUI 0ca TiApoIi3aTy puOHHUX BiAXOIIB XapaKTePU3yBaBCs BUCOKHM BMICTOM
Bosorn — 73,8 %, 3a yactku cyxoi pedoBuHH 26,2 %. Y HarypanbHiId PEeYOBHHI BMICT CHPOTO
npoteiny cranoBuB 14,8 %, cuporo xupy — 5,9 %, cupoi 3o — 3,0 %, BEP — 2,5 %. Orpumani
pe3yNbTaTH CB1IYaTh PO HASBHICTH y OCal 3HAYHOI KUIBKOCTI O1TKOBUX 1 JIMIJHIUX KOMIIOHEHTIB,
1110 BU3HAYA€E MEPCIEKTUBHICTH HOTO MOJANBIIOTO JOCIKEHHS K BTOPHHHOI KOPMOBOi CHPOBUHH.
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OCOBJIMBOCTI POBOTH MACJIOYTBOPIOBAUIB I11]] YAC BUPOBHUI[TBA
CIPEIB

Y poboTi oxapakTepu30BaHO KOHCTPYKTHBHI OCOOJIMBOCTI Ta MPUHIUN pPOOOTH TPHUIUIIHIPOBOTO i
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OPERATIONAL CHARACTERISTICS OF BUTTER-MAKING UNITS IN SPREAD
PRODUCTION

This paper describes the design features and operating principles of three-cylinder and plate-type scraped-surface
butter-making units used in the production of spreads.

Keywords: spread, butter-making unit, three-cylinder butter-making unit, plate-type scraped-surface butter-
making unit, fat crystallization, heat exchange.

SIKiCTh cHpeziB BU3HAYAETHCS KOMIUIEKCOM TEXHOJIOTIYHMX IapaMeTpiB, BUKOHAHHS SKHX
3a0e3Meuy€eThCsl 3aCTOCYBAHHSIM CYYaCHOTO TEXHOJOTIYHOTro obOnamHaHHs. OJHUM i3 OCHOBHHX
€JIEMEHTIB TEXHOJIOTIYHO1 JIiH1i BUpOOHHUIITBA Macja Ta CIpE/IiB Ta MaprapuHy € MacjloyTBOPIOBaY,
BiJl pOOOTH SKOTO 3aJI€KUTh SKICTh BUPOOJICHOTO MPOAYKTY [1].

VYKpaiHChKI TIAIPUEMCTBA BUPOOJISIIOTH CydYacHI TPUIMIIHAPOBI MaclIOyTBOPIOBaYl cepii
OM-2TM ta OM-3TM (TOB «ATTIC AB, m. KuiB) npomMucioBi MacaoyTBoproBaui 0e3nepepBHOT
nii («/lyonorex, M. JlyOHO) Ta TuracTMHYACTI CKpeOKOBI MacIOyTBOPIOBaUi Il BCIX BUIIB Macia,
CTIpeiB, MaprapuHiB Ta >KUPIB 13 BMicTOM Xupy Big 30 % mo 99 % (I «TXJI Iamragiym, M.
TepHorib).

Mertoto pobGotu Oyno oxapakTepu3yBaTH OCOOJMBOCTI KOHCTPYKIIi Ta MPHHLIUIY poOOTH
TPUIMIIIHPOBOTO 1 MJIACTUHYACTOTO CKPEOKOBOTO MAaciIOYyTBOPIOBAUiB, BUSHAYUTH BIJMIHHOCTI B
opranizaiii TerI000MiHy Ta MEXaHIYHOI 00POOKH KHPOBOI EMYIbCii 32 BUPOOHUIITBA CITPEIiB.

Y BHUpPOOHMITBI CHpeAiB y MacjOyTBOPIOBaul MPOXOIUTh KOMIUIEKC B3a€MOIIOB'S3aHUX
MPOIIECIiB: OXOJIOJUKCHHSI JKHPOBOI CyMillli, KpHCTami3amis, AUCIEpPryBaHHS Ta MeXaHI4He
CTPYKTYpPYBaHHS, 1110 B1I0YBaIOTHCS 3HAUHOIO MIPOIO OJIHOYACHO [2].

TpununinapoBuii  MacIOyTBOPIOBAaY 1 IJIACTUHYACTHH CKpEOKOBHH MacjIOyTBOPIOBad
BUKOHYIOTh MOJI0OHY TEXHONOTIYHY (YHKII0 — OXOJIOKEHHS, KpHCTali3allif0 Ta MeXaHI4He
CTPYKTYpYBaHHS JXUPOBOi emyibcii. OZHAaK BOHU TNPHUHIMIIOBO BiJPI3HAIOTHCS KOHCTPYKIIIEIO
po00oUO0T MOBEPXHI, OpraHi3aIli€lo TemI000MiHy Ta clocoboM MexaHigyHOi 00poOKH mpoaykTy [1, 3].

Y TPUIMIIHAPOBAHOMY MAacCJIOYTBOPIOBadl OCHOBHUM POOOYMM OPraHOM € TPH IWIIHIPH,
po3TamoBaHi nocaigoBHO. KoxkeH HutiHap ABIisge€ COOO0 IMIIHAPUYHY TEIJI00OMIHHY MOBEPXHIO,
BCepeMHI a00 HABKOJIO SKOI LUPKYIIOE X0JIoA0HOCIH. JKupoBa emyibCis HaAXOAWUTh y NEpIIni
utieap. Ha oxonokyBaHii MoBepXHI MOYMHAETHCS KpUCTamizalis xupy. Ckpebku Oe3nepepBHO
3HIMAIOTh IIap 3aKPHUCTAII30BaHOrO MpOAyKTy. IIoTiM MpoayKT mepexoauTh y ApPYrui, a gam y
TpeTiil mumiHap. Y pe3ynbTaTi BiIOYBA€ThCS MOCHIIOBHI OMepallii: OXOJOMKEHHs, KpUcTami3allis,
NepeMillyBaHHs, MEXaHIYHE CTPYKTYpyBaHHS, OopMyBaHHs KOHCUCTEHI1 [3].

Y nimacTMHYacTOMYy CKpeOKOBOMY MaciOyTBOpIOBadl JHUCIEpPryBaHHS BOJAHOI  (a3u
peani3yeTbCsi B JUCIEPraTtopi, M0 CKIATAETHCA 3 CHCTEMH TEIJIOOOMIHHMX TuiacTuH. Ilicist
MOTIEPETHBOTO OXOJIOJKCHHS Ta IMIATOTOBKH >KUPOBOI CyMillli BOHA HAJIXOJHUTh Y IIACTUHYACTHHA
CKpeOKOBMI MacloyTBOproBad. KOHCTpYKTHBHO amapaT CKJIaJaeThbCs 3 KOPITYCY; TETIOOOMIHHUX
IUIACTUH ab0 CeKIid; COPOUYKH/KaHaIB XOJOJOHOCISA; poOoUyoi KaMepH; CKpeOKOBOIO MeXaHI3MY;
MIPUBOJLY; CUCTEMU PETYIIOBAHHS TEMIIEPATYPU; CUCTEMH MOJaBaHHs NPOAYKTY [ 1, 4].

VY MacnoyTBoproBaui BiZJOyBa€ThCsl IHTEHCUBHE TEPMOMEXaHIUHE MEPETBOPEHHS eMYJIbCii Ha
CTpyKTypoBaHuii cmpen. IIpolec BKIIOYae OJHOYACHO I1HTEHCHUBHE OXOJIOMKEHHS IUIIXOM
KOHTAKTy >KHPOBOI CYMIIIl 3 XOJIOJAHOI IOBEPXHEI TEMI000MiHY, KpUCTAi3allllo0 XHUpPY Ta
CKpeOKOBE MepeMilIyBaHHS.

CkpeOKoBUiI MeXaHi3M BUKOHY€ HE TUIbKH (DYHKI[IIO OYMIIEHHS TEIIOOOMIHHOI MOBEPXHI.
Bin Takox 3a0esnedye mnepeMillyBaHHs, AMCIEPrYBaHHS BOJHOI (a3, pyHHYBaHHS BETMKHX
KpUCTQJIIYHUX YTBOpPEHb, (HOpMyBaHHS IPiOHOKPUCTAIIYHOI CTPYKTYpH, PIBHOMIPHUN PO3MOJILT
TBep01 Ta piAKoi (pa3u, yacTKOBE PYHHYBaHHsS HECTAOLIBHUX CTPYKTYp. TOMy MaclioyTBOprOBad
(GakTUYHO  BHUKOHYE  (YHKIIT  TEIUIOOOMIHHUKA,  KpUCTadi3aTopa Ta  MEXaHIYHOIo
CTPYKTYpOYTBOpIOBaua [5].

OpHi€ro 3 HAWOLIBII CYTTEBUX BIJIMIHHOCTEH y TEMJI00OMIHI IIUX Macio YTBOPIOBAadiB € T€,
MO0 y TPUOWIIHIPOBOMY armapari TMpPOIYKT KOHTAKTYE 3 OXOJO/HKYBAHOK IWIIHIPUIHOIO
nosepxHero. [1pu mpoxokeHH1 yepe3 TpU LIIIHAPH BiH MOCTYNOBO 3HWXKYe Temreparypy (T1i—T2—
T3), ne KoxkeH HUIIHAP BIAMOBIIa€ MEBHIM cTaii 0XOIOMKEHHS Ta KpUCTaTi3allii.

VY IUIacTUHYAacCTOMY CKpeOKOBOMY MAaclIOyTBOPIOBAaYl Ha BIAMIHY BiJl TPHLIMIIIHJIPOBOTO
MacJIOyTBOpIOBaUa TEMJI000OMiHHA MOBEPXHS Ma€ 3HAYHO OUIBIIY MUTOMY IUIOILY HAa OJWHULIIO

31



00'emy obnagHaHHs. Lle 103B0JIsI€ IHTEHCUBHIILIE BiIBOAUTH TEIUIOTY BiJ MPOJIYKTY.

VY KOHCTPYKIIl TPULIMIIHIPOBOTO MaclOyTBOpIOBaua KOXKHA polOoya HMIIHAPHYHA CEKIis
OCHAIIICHa OKPEMHUM CKPEOKOBHUM MEXaHI3MOM, SIKUH 3a0e3nedye Oe3rnepepBHE 3HIMAHHS MPOAYKTY
3 OXOJIOJ)KYBaHOI TEIJI00OOMIHHOI MOBEpXHi. MexaHiuHa il CKpeOKOBOIO MEXaHi3My CTBOPIOE
CIPUSTIMBI YMOBHU JIJISi PIBHOMIPHOTO PO3BHTKY KPHCTAIIYHOI CTPYKTYpH >KUpOBOi (a3um Ta
(hopMyBaHHs HEOOXIHHX PEONOTIYHUX BIACTHBOCTCH TOTOBOTO IPOYKTY.

Y IIaCTHHYaCTOMYy CKpeOKOBOMY MAcIOYTBOPIOBAdl MEXaHIYHHMIl BIUIMB HA IIPOAYKT
3LIHCHIOETBCS. B OOMEKEHOMY pPOOOYOMY NPOCTOPI MK TEIUIOOOMIHHMMHU IMOBEPXHSMH, IO
3abesreuye IHTCHCHBHILIC IICPEMINIYBAHHS Ta B3a€MOJII0 MPOAYKTY 3 OXOJIOKYBAaHOIO
noBepxHeto. lloexHaHHs IHTCHCHBHOTO Tenn006M1Hy, Cer6KOBOF0 BIUIUBY Ta MEXaHIYHOTO
epEMILIyBaHHS CIPHsiE PETyIbOBaHIil KpUCTAIII3aLI JKUPOBOT asH.

OTxe, y TPUIMIIHAPOBOMY MAacIOYyTBOPIOBadi NPOIEC MAaCIOyTBOPEHHS BiIOYBa€ThCA
NEPEeBAXHO MUIAXOM MOCTIZOBHOTO MPOXOMKEHHS TMPOMYKTY dYepe3 TpU LWIIHAPUYHI
OXOJIO/DKYBaJIbHI Ta CKpeOKOBiI poOoui 30HU. IlmacTuHYacTuil CKpeOKOBHH MaciOyTBOPIOBAd €
OUTBIII KOMITAKTHUM arapaTtoM, B SKOMY HPOAYKT MPOXOIUTh 4Yepe3 CHCTEMY IHTEHCHUBHHX
TEITI000MIHHO-CKpEOKOBHX CEKIIiH, 1110 3a0e3MeUy0Th OJJHOYACHE 0XOJI0KEHHS, KpUCTAJII3aIliIo Ta
MEXaHIuHe cTpykTypyBaHHs. Takuid Xapakrep 00poOKM Mae ocoOJMBE 3HAYCHHS TIiJ dYac
BI/IpO6HI/IHTBa CHPEe/iB, OCKiIbKM 3a0esnedye (popMyBaHHs APIOGHOKPUCTAIIYHOI Ta OXHOPIXHOI
JKHPOBOI CTPYKTYPH, BiJl sKOi 3HAYHOIW MIpOI0 3alekaTh IUIACTUYHICTh, HAMa3yBAHICTb i
CTaOUIbHICTh KOHCUCTEHIIIT TOTOBOTO MPOAYKTY.
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PARAMETERS OF THE MICROCLIMATE OF THE ROOMS AND THE COMFORT OF COWS

The value of the microclimate parameters significantly affects the body of cows, which in turn is reflected in the
productive and reproductive traits, as well as in the indicators of daily behavior.
Keywords: dairy cows, behavior, microclimate, comfort.
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IHHAPAMETPU MIKPOKJVIIMATY HNPUMIIIEHB I KOM®OPT KOPIB

3HaveHHs NTapaMeTpiB MIKpOKJIIMATy ICTOTHO BIUIMBA€E Ha OPraHi3M KOPiB, II0 B CBOIO YEPTy BiZoOpaXkaeThcs Ha
IIPOJYKTUBHUX Ta BIATBOPHUX O3HAKaX, a TAKOXK Ha MIOKa3HMKaX JJOOOBOT IIOBEIIHKH.
KaiouoBsi ciioBa: Mos104HI KOPOBH, MOBEIHKA, MIKPOKJIIMAaT, KOM(pOPT.

The microclimate of a room is the climate of a confined space, which includes a set of the
following environmental factors: temperature, humidity, speed of movement and cooling capacity
of air, illumination, atmospheric pressure, ionization, gas composition of air, as well as dust
particles and microorganisms. In addition to these factors, the microclimate of livestock premises is
influenced by the temperature of the internal surfaces of the enclosing structures and the amount of
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radiant heat exchange between the enclosing structures and the animals. The microclimate of
premises depends on compliance with technological design standards, as well as on the climatic
conditions of the area [1, 2].

Scientific research and practice have proven that a high level of animal productivity can be
achieved provided that the parameters of the microclimate in the room are precisely defined and
strictly regulated. Deviation of microclimate parameters from the norms leads to a decrease in milk
yields by 15-20%, a decrease in growth by 20-33%, a decrease in young animals’ waste by up to
40%, a decrease in animal resistance to various diseases by 15%, as well as additional feed costs, a
reduction in the service life of equipment, machines and the premises themselves. The optimal
ambient temperature for cows closely depends on the age and productivity of the animal. That for a
highly productive dairy cow it is: 4-10 °C, and for a medium-productive one — 7-17 °C. This
temperature range allows animals to independently regulate their heat exchange and ensures optimal
feed consumption. The heat generated during the digestion of feed and milk production is released
into the environment. An increase in temperature above 22 °C makes it difficult for the animal's
body to dissipate heat. This means: the higher the temperature in the livestock building, the less heat
the cow can give off to the air. If the temperature exceeds the permissible limits of the
thermoneutral zone of the animal, it experiences heat stress. During heat stress, feed consumption
by cows decreases by 10-15%, milk productivity and quality decrease proportionally, and the
number of somatic cells in it increases. In addition, heat stress delays sexual maturation, increases
the duration of sexual cycles, reduces the body's natural resistance, resulting in increased animal
morbidity [3, 4].

Moreover, productivity can stabilize only after 4-5 weeks with moderate exposure to the heat
stress factor. Relative air humidity has no less of an impact on the health of cows. Given the
metabolic load, a cow, depending on its mass and productivity, releases about 400 g of water vapor
per hour. This can lead to a significant deterioration of the indoor microclimate and stress to
animals. The health and productivity of livestock are affected by the chemical composition of the
indoor air. Ammonia, hydrogen sulfide, carbon dioxide reduce the resistance of the animal body to
diseases. The consequences of gassed air in the barn are a decrease in milk production and cases of
influenza in cows. Due to insufficient air exchange in many barns, especially in winter, harmful
gases and microorganisms accumulate. The negative impact of "bad" air in the barn is observed not
only in old, but also in modern buildings. To ensure optimal temperature and humidity values in the
barn, it is necessary to use a ventilation system, the main task of which is to remove those
substances that harm the health of animals or directly to the structures. At the same time, as little
waste as possible should enter the environment. Both targeted air removal and fresh air inflow are
of primary importance. During the off-season, the most important tasks for ventilation may change.
In summer, the heat produced directly by the animals themselves must be removed from the
premises to avoid stagnation of warm air and prevent the animals from experiencing heat stress. In
winter, ventilation must primarily remove water vapor and harmful gases. At the same time, the
possible formation of condensation should be avoided in order not to cause harm. The consequences
of the lack of microclimate control negatively affect both the animals, the workers and the building
itself (especially in winter) [5].
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MPOJIYKTUBHICTHh MOJIOJHAKY CBUHEN HA BIIT'OJIIBJII 3AJIEKHO BIJ]
KIVIBKOCTI BOPOIIHA I3 ABJYYHUX BUMABOK Y CKJUIAI KOMBIKOPMIB

BcraHoBieHO, 10 3aMiHa 3epHOBUX KOMIIOHEHTIB KoMOikopMmy (15 % 3a Macoro) Ha eKBIBAJIEHTHY KUIBKICTb
OopourHa i3 A0TyYHMX BUYABOK IiJIBUIIYE XHBY Macy MOJIOJHsIKA cBUHeH Ha 4,4 %, cepeaHboJ000BI NPUPOCTH — Ha
6,6 % i 3a mepiox BiAroAiBII J0O3BOJISIE 3KOHOMHTH Ha OJIHY T0JIOBY 28,12 Kr 3epHODYpaxy.

KarouoBi ciioBa: MOJIOAHAK CBUHEH, TPOITYKTUBHI SIKOCTI, 10JIy4HI BUYaBKH, KOMOIKOpM.
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PRODUCTIVITY OF YOUNG PIGS IN FATTENING DEPENDS ON THE AMOUNT OF
APPLE CORN FLOUR IN THE COMPOSITION OF COMPOUND FEED

It has been established that replacing grain components of compound feed (15% by weight) with an equivalent
amount of apple pomace flour increases the live weight of young pigs by 4.4%, average daily gains by 6.6%, and during
the fattening period allows saving 28.12 kg of grain feed per head.

Keywords: young pigs, productive qualities, apple pomace, compound feed.

CporonmHi uis KOMOIKOPMOBOI TPOMHCIOBOCTI YKpaiHHM XapakTepHOIO € TEHACHIIs [0
ONTUMI3AIIl CTPYKTYpU pELENTiB KOMOIKOPMIB MMl CUTBCHKOTOCMOJAPCHKUX TBAapHH 1 MTHUIIL 32
pPaxyHOK 3MEHIICHHS y HUX YaCTKH 3€PHOBHX KOMIIOHEHTIB Ta IiJBUINEHHS YacTKH KOPMOBOI
CHUPOBHMHHU HE3€PHOBOI0 MOXOKeHHs. Takuil miaxia nae 3Mory JuBepcudikyBaTi CUPOBUHHY 0a3y
Ta 3MEHIIUTH COOIBapTICTh KOMOIKOPMIB O€3 3HMKEHHS 1X TTO’KUBHOT Ta 010JI0TTYHOT IIHHOCTI.

BaxiuBuM HampsMOM MiJIBULIEHHS €(QEKTHMBHOCTI BHUKOPUCTaHHA KOPMOBHX pECYpCIiB €
MOIIYK aJbTEPHATUBHUX JUKEPEN CHPOBMHHU JJISI YaCTKOBOI 3aMiHM 3E€PHOBOI TPYHH KOPMIB.
Oco0nuBy yBary B IIbOMY KOHTEKCTI MPUBEPTAIOTh BIIXOAU MEpepoOHOT MPOMUCIOBOCTI, fKi
MOXXYTb OYTHM BHKOpPUCTaHI MpH BUPOOHHUITBI KOMOIKOpPMIB 3a YMOBHM HaJI€KHOI OIIHKH iX
MOKUBHOI IIHHOCTI Ta TEXHOJIOTIYHMX BiacTUBOCTEH. J[0 MepCHeKTUBHUX BUIIB TaKOi CUPOBHHU
HajeXaTh MNOOIYHI MPOAYKTH IUIOJAOOBOYEBOI KOHCEPBHOI IPOMHCIOBOCTI, 30Kpema s0IydHi
BUYaBKH, K1 YTBOPIOIOTbCS B 3HAUHUX 00cATax mijJ yac nepepooku s6mayk [1, 2].

PanionanbHe BUKOpPHUCTAaHHS A0TYyYHMX BHYAaBOK Y TOMAIBII CLIBCHKOIOCHOJAPCHKUX TBAPUH
J103BOJIsI€ 30araTUTH iX paliOHW KOMIUIEKCOM MOKMBHHUX 1 010JIOTTYHO aKTUBHHUX PEYOBHH, 30KpeMa
MPOTETHOM, BYIJIEBOJIaMH, BiTaMiHaMH, MIHEPAaJbHUMU €JIEMEHTaMHU, 3MIIHUTH KOPMOBY 0azy
arpomniANPUEMCTB 1 3HAYHO 3HU3UTH 3a0pYyAHEHHS HABKOJHUIIHBOTO cepenoBuinal3].

MeToro HammMx JOCIiIKeHb OyJI0 BUBYEHHS BIUIMBY 3TOJOBYBAaHHS MOJIOJHSKY CBHHEH Ha
BIITOIBII KOMOIKOpMiB, [0 CKIaAy SKUX BXOAWTH OOPOIIHO 13 sOJMy4YHMX BHYABOK, Ha iX
MPOJYKTUBHI SIKOCTI.

Jlnst mpoBeieHHs. BUPOOHUYOI anpoOariii, 3a IpUHIMIIOM aHAJIOTiB, Oysn0 copMOBaHO Yy Bili
90 nHiB ABI1 IpyNH MOJIOAHSKA CBUHEH KpYIHOI 061101 mopou ¢paHity3bkoi cenekiii no 150 romnis y
KoxxHil. TpuBanicTs BuUpoOHMUOT anpobartii craHoBuia 135 qHiB.

MooIHIKY CBUHEH KOHTPOJIBHOI TPYITH 3r0JI0BYBAIM KOMOIKOPMH y CKJIal SIKUX HE BXOIHIIO
00pOIIHO 13 IOTYYHUX BUYABOK. MOJOAHIKY CBUHEW JOCHITHOI IPYIU 3rOJ0BYBalld KOMOIKOpMH, Y
axux 15 % (3a macoro) 3epHa s;fuMeHI0 0yJ10 3aMiHEHO Ha OOPOIIIHO 13 AOTYYHUX BUYABOK.

Pesynpratn BUpoOHMYOI ampoOariii cBig4aTh Mpo Te, IO Ha I[MOYATOK MepioJy BiATOIiBII
cepelHs KMBa Maca TBapMH KOHTPOJIBHOI Ta JAociaifHOi rpyn y Bimi 90 nHiB Oyna mpakTHYHO
oaHakoBoro 29,7 ta 29,4 Kr BiAIOBIIHO.

[Ipu monmanpmoMy BHPOIIYBaHHI MOJOIHSIK CBHHEW JOCITITHOI TPyNH TEPEBHUIIYBaB 3a
KHMBOIO MAcOI0 CBOIX POBECHHUKIB 13 KOHTPOJBHOI I'pynu ax OO 3HATTS 3 Biaroxismi. o 225-
JIEHHOTO BIKY BIJIFOIIBEIBHUI MOJIOJHSIK JAOCTITHOI rpynu gocsr xuBoi macu 107,0 kr y To# 4ac,
SK ’KMBa Maca TBapHH 13 KOHTPOJBHOI I'pynu B ToMy X Bili Oyna Ha 4,4 % Huxk4o0 1 cKiIagana
102,5 k.
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JloCImiDKeHHSIMH  BU3HAUYEHO, IO 3aMiHa YacCTHHM KOHIIGHTPOBAaHMX KOPMIB B CKJaji
KOMOIKOpMY Ha €KBIBaJICHTHY KUIBKICTh OOpOIIHA 13 S0JyYHHX BHYABOK IMO3WTHBHO BIUIMHYJA Ha
MMOKa3HUKH, 110 XapaKTePU3YyIOTh PICT MOJIOJHIKY CBHHEH. Tak, 3a mepio1 BIATOIBII aOCOTIOTHHNA
MIPUPICT KUBOI Macu y CBUHEW JochiaHoi rpynu OyB Ha 4,8 kr, abo Ha 6,6 %, a cepeqHb01000BUI —
Ha 35,6 T, a00 Ha 6,6 % BUIMMH, MOPIBHAHO3 aHATOTTYHUMH MMOKa3HUKAMH B KOHTPOJIBHIN Tpyi, 1
BIAMOBIHO cTaHoBWIXM 77,6 kr Ta 574,8 r. BimHOCHa MIBHAKICT, POCTY MOJIOJHSIKY CBHHEH 3a
nepio BIATOIBII B AOCIIHIN rpymi ctaHoBmia 113,8 %, mo Ha 3,7 aOCOIIIOTHOTO BiJICOTKA BUIIIE,
HIX Y TBAPUH KOHTPOJIBHOI TPYIIH.

OOmniK CcHoXMBaHHS KOPMIB Ja€ IMiJACTaBy CTBEpPKYyBaTH, IIO 3a IepioJ BIATOMIBII B
KOHTPOJBHIM 1 JAOCHiAHIM Tpymax Ha OJIHY TOJOBY OYyJlIO BHUTpAadeHO pi3HY KUIBKICTh
KOHIIEHTpOoBaHUX KOpMiB (249,10 xr npotu 220,98 kr). 3HNKEHHS BUTPAT KOHIIEHTPOBAHUX KOPMIB
Yy JOCHiIHIH rpymi BifOYI0Cs 32 paXyHOK 3aMIHH YaCTHHH 36PHOBOI IPYIIH KOMOIKOPMiB G0pOLIHOM
i3 s10/IyYHHNX BHYABOK. PI3HHII Ha KOPHCTH IOCHIAHOI Tpymu craHoBmia 28,12 xr, abo 11,3 %.
BimMiHHOCTI B IHTEHCHUBHOCTI POCTY MIJIOCIITHUX TBAPHH OOYMOBHIIU PIZHHIIO 1 y BHTpATax
KOpMY Ha OJMHHIIO MPHUPOCTY *KUBOI Macu. Hailikpamia orara KkopMy BUSBHJIACS B JOCHIIHIN
rpymi. Tak, B po3paxyHKy Ha 1 Kr NpUpOCTY KHMBOi Macu BHTpadeHO 2,84 KI' KOHIIEHTPOBAHHUX
KopMiB, o Ha 17,0 % Hmkue, HXK Y KOHTPOJIbHINA TPYIII.

Takum unHOM, pe3ynbTaTH BHUPOOHHMYOI ampoOdarlii NepeKOHINBO JOBOISATH, IO BiATOIiBISA
MOJIO/IHSIKY CBUHEH Ha KOMOIKOpMax, Yy sIKHX 4acTKa OOpoIIHa 13 a01yYHHX BUYABOK ckianana 15
% (3a Macor), M03BOJISE€ MiJBULIUTH MPOIYKTUBHICT, TBAapHH, 3HU3UTH BUTPATH KOPMY Ha
OJIMHUITI0 TPOMYKIT 1, SK HACTIJOK, WOJIMIIATH CEKOHOMIYHI TIOKa3HUKH pPOOOTH Tairys3i
CBHUHApCTBA.
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BAKTEPIAJIBHI IHOKYJISIHTH Y ®EPMEHTAIII KYKYPYJI3STHOT'O CHJIOCY

Hocmimpkeno BuinB iHOKYasHTIB L1 1 L2 Ha ckiam Ta cTaOiibHICTh KYKYpPYI3SHOTO CHJIOCY. BCTaHOBICHO
MI/IBUIIEHHST BMICTY OpPraHIYHMX KHCIJIOT 1 NPUTHIYEHHS JIPDK/DKIB Ta IUTICHSABH. [HOKYISIiS TOJOBXKHIA aepoOHY
CTabIIBHICT CHUJIOCY.

KnrouoBi cioBa: Kykypya3sHHN CHIOC; MOJIOYHOKHCITI Gakrepil; Gakrepianmbhi iHOKymsiHTH; Lactobacillus
buchneri; aepo6na cTabinbHicTh; 1,2-Mpomaniod.
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BACTERIAL INOCULANTS IN CORN SILAGE FERMENTATION

The effect of inoculants L1 and L2 on the composition and stability of corn silage was investigated. An increase
in the content of organic acids and suppression of yeast and mold were found. Inoculation prolonged the aerobic
stability of silage.

Keywords: corn silage; lactic acid bacteria; bacterial inoculants; Lactobacillus buchneri; aerobic stability; 1,2-
propanediol.

CuiocyBaHHS € BaXJIMBUM CIOCOOOM KOHCEPBYBAHHS POCIMHHOI CHPOBUHU Ta 30€pexeHHs
MO’KHUBHOI IIHHOCTI KopMy. OTHUM 13 TIEpCNIEKTHBHUX HAIPSAMIB YJOCKOHAJIEHHS LbOTO MPOLIECY €
BUKOPHUCTAaHHs GAaKTepialbHMX iHOKYISHTIB HA OCHOBI MOIOYHOKHMCIUX OakTepiil. Ix 3actrocyBanns
CIpHUs€ PETYIIOBAHHIO MPOIIECIB pepMEeHTAallli, IBUIKOMY 3HI)KEHHIO pH, mpurHiueHHio HebakaHo1
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Mikpoiopr Ta MOKpalieHHI0 MikpobiojoriyHoro crtany cwiocy [1, 2]. T'omodepmeHTaTHBHI
MOJIOYHOKHCHI OaKTepii CHpHUSIOTh MIBHIKOMY YTBOPEHHIO MOJIOUHOI KHCIIOTH Ta IiJKUCICHHIO
CWJIOCHOI Macu, ToHl fAK TerepodepMEHTATUBHI IITaMU MPOAYKYIOThb, 30KpeMa, OITOBY W
MPOMIOHOBY KHCIIOTH, $IKI MOXXYTh TNPHUTHIYYBaTH PO3BUTOK I'pUOIB 1 MiIBUIIYBaTH aepoOHY
cTabUIBHICT KOpMY [2, 3].

OcoOnuBuii iHTEpec cTaHOBHUTH BUKOpUcTaHHs Lactobacillus buchneri, 3matHoro amaepo6no
MEPETBOPIOBATH MOJIOYHY KHCIOTY Ha ONTOBY KHCIOTY Ta 1,2-nmpomanmion. Iloganbiie
MEPeTBOPEHHS 1,2-TpomaHAioNny 3a ydyacTIO IHIIMX MIKpOOPTaHi3MiB MOXE CYIPOBOKYBATHUCS
YTBOpPEHHSIM |-MIporaHoily Ta MPOIMIOHOBOI KHUCIOTH. B3aemozis Takux MIKPOOPraHi3MiB MOXKe
MOCWJIIOBAaTH AHTUQYHTIHMIHUA eQeKT 1 CHpUATH MiABHIIEHHIO CTIMKOCTI CHJIOCY /O BIUIMBY
KHCHIO [4 — 6]. MeToro nociikeHHs 0yJIo BU3HAYUTH BIUIMB OaKTepiaabHOTO Ipernapary Ta CyMirri
mramiB L. buchneri, L. reuteri i L. diolivorans Ha XimMi4HMii CKi1al, yTBOpeHHS 1,2-miponaHaiony Ta
1-mpomanory, MiKpoO10JIOT1YHI TOKAa3HUKH i aepOOHY CTaOlIbHICTh KYKYPYA3SHOTO CHJIOCY.

JlocipkeHHs: TPOBOAMIIN Ha criiocHOMY riopui kykypyasu MAC 28A (FAO 270) B ymoBax
ITPAT IIK «ITomimmsi», c. J3uriska, Morumnis-Iloginscekuii paitoH, Binauiibka o6nacts. Pocnuuny
Macy mnoapiOHooBaim 10 1,5-2,0 cm 1 o0pobnsim aBoma mpenaparamud. L1 MicTuB mTamu
Lactobacillus plantarum, L. brevis ta L. buchneri, a L2 — L. buchneri, L. reuteri ta L. diolivorans.
KonnenTparnis npenapatis ctanomwia 10° KYO/r, no3a Baecenns — 5 r/t. KoHTpoJIbHUI BapiaHT HE
00pobusiu iHOKyMssHTaMu. DepMmenTarlito nmpooauiau npotsaroM 90 ni6 3a remneparypu 20 + 1 °C.
AepoOHy CTaOIbHICTh BU3HAYAIH 32 YaCOM IIiIBUIIICHHS TeMIepaTypu cuiocy Ha >2 °C BiZTHOCHO
HABKOJIMIIIHBOTO cepeloBuIlla. BMicT opraHiyHUX KUCIOT, COUPTIB Ta 1,2-MponaHaioNy BUSHAYAIH
METOJIOM Ta30Boi Xpomarorpadii, a Ximiuauii ckian — BiamosigHo g0 JJCTY ISO ta merogom Van
Soest et al. Craructuyny oOpoOKy 3aificHoBaaM MetoaoM GLM, MOCTOBIpHICTH BiAMiHHOCTEH
OIIIHIOBAJIH 32 TeCTOM ThIOKI.

[Ticns 90 mi6 depMeHTallii BCTAHOBIECHO MO3UTHBHUI BILTUB 000X IHOKYJISIHTIB Ha Iepedir
CWJIOCYBaHHS. Y KOHTpOJbHOMY cuioci pH cranosus 4,10, Toni sik y Bapiantax L1 i L2 — 3,96 ta
3,72 BignoigHo. KoHIleHTpaIlisi MOJIOYHOI KUCIOTH 3pocna 3 5,1 % y kontpoi g0 6,7 % y L1 Ta
6,8 % y L2. BmicT o11ToBO1 KHCIIOTH 301abIIHBCs BianoBiaHo 3 0,9 % mo 2,5 1 3,0 %, a nponioHoBOi
KHCJIOTH, sIKa B KOHTpOJII He Bu3Hauanacs, — 10 0,9 % y L1 ta 1,3 % y L2. BogHouac BMIiCT CUpOTO
MPOTEiHY ICTOTHO HE 3MIHIOBABCS, 10 CBIAYMTH MPO MEPEBAKHUN BILTUB 1HOKYISHTIB Ha mepedir
KHCJIOTHOTO OPOIiHHS.

[HOKymAIiS TakoXk copusiia 3MiHI MIKpOOIOJOTIYHOT CTPYKTYpH cHIocy. YHCenbHICTh
MOJIOUHOKUCITHNX OakTepiit y koHTpo:i ctanoBuna 6,50 log KYO/r, toni sixk y L1 ta L2 — 8,311 8,38
log KYO/r BignoBigno. OnHOYaCcHO KiMbKicTh OpiKIKiB 3MeHmiacs 3 5,01 log KYO/r y konTponi
o 4,15 y L1 ta 3,86 y L2, a mmicasBux rpudiB — 3 5,09 no 5,00 ta 4,60 log KYO/r BiamosigHo.
TakuM YWHOM, BHUKOPHCTAHHS OaKTepiaIbHUX KYJIbTYp CIPHUSIO TIIBUIIEHHIO YHUCEIHHOCTI
MOJIOYHOKUCTUX OakTepii 1 WPUTHIYEHHIO HeOaxaHoi MIKPOQJIOpH, MPUUOMY HaUOLIBIIT
BUpaXeHUN e(DEKT 00 IPIKKIB 1 TUTICHSIBU CIIOCTEPIrain 3a BUKOpUCTaHHS L2,

[TokazoBuMu Oymnu 3MiHU KOHIIEHTpaIii 1,2-nmponaxgiony Ta 1-mpomanony. Y KOHTPOJIbHOMY
CHJIOCI IIi CIIOJTYKH HE BU3HayalIucs, ToJl gK y BapianTi L1 ix Bmict cranoBuB 0,49 ta 0,17 % cyxoi
peyoBunu, a y L2 — 1,4 ta 0,7 % BianmoBigHo. Otxe, mopiBHsHO 3 L1, BukopucranHs L2
3abe3neumnno mpubnuzHo Ha 62 % Buimil Bmict 1,2-mponanaiony Ta Ha 75 % Bumwmii BMicT 1-
npomnanony. Ile cBiguuTe mpo Oinbily akTHBHICTH komOiHarii L. buchneri, L. reuteri Ta L.
diolivorans y ¢oopMyBaHHi BiIIOBIIHUX META0OITIB.

[Ticns KOHTaKTy CWJIOCY 3 TOBITPSM IepeBaru iHOKYJAIil 30epiramucs. Y KOHTPOIHLHOMY
BapiaHTi miABHIEHHS TemmepaTypu Ha 2 °C BimOyrnocs yepe3 72 roawnu, Toni sk ans L1 uei
nepion ctaHoBuB 103 rommam, a mig L2 — 102 roguan. OTKe, IHOKYIISIS TTOJOBXKMAIA aepoOHY
CTaOlIBHICTD l'IpI/I6J'II/13H0 Ha 30 romgun. Ilicms aeparii y BapiaHTax 3 iHOKynS[HTaMI/I 30epirammcs
BHII[I KOHIIEHTPAIii OITOBOI Ta MPOITIOHOBOI KHUCJIIOT, a TaKOX 1,2- nponaHmony nl- -TIPOIIAHOY .
UrcenbHICTh MOJOYHOKHCIUX OaKTepiil 3aiumiaiacs BHUIINOK0, a KUIBKICTh JPKIKIB 1 TDTICHIBUX
IprOiB — HIKYOIO TTOPIBHSIHO 3 KOHTPOJIEM.

Takum 49uHOM, 3acTocyBaHHs OakTepiaJlbHUX 1HOKYJSHTIB Ha ocHoBl Lactobacillus
MO3UTUBHO BIUIMHYIO Ha (EPMEHTAIlil0 Ta SIKICTh KYKYPYA3SHOTO CHIIOCY. [HOKymsIis crpwusiia
3HIDKEHHI0O pH, 3017IbIIeHHI0O KOHIEHTpallli MOJIOYHOI, OITOBOi Ta MPOMIOHOBOI KHCIOT,
ITIJIBUIICHHIO YUCENBHOCTI MOJIOYHOKHCIMX OaKTepiii 1 NMPHUTHIYEHHIO APDKIKIB Ta ILIICHSIBUX
rpubiB. HaiiBupasnime yTBOpeHHs |,2-mponaHaiony Ta l-mpomaHony BCTaHOBIEHO TMIPH
3actocyBaHHI L2, 1o ckiagy sxoro Bxoawntu L. buchneri, L. reuteri Ta L. diolivorans. AepoOna
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cTabinpHICTh 30UmbIMIAcS 3 72 ronuH y kKoHTpomi g0 103 romun ans L1 ta 102 rogun mis L2.
OTpuMaHi pe3ylnbTaTd MIATBEPKYIOTh MEPCIEKTUBHICTE BUKOPUCTAHHS KOMOIHOBAaHUX KYIBTYpP
rerepoepMEHTAaTUBHUX MOJOYHOKHUCINX OaKTepiil IJIsd yJAOCKOHAJICHHS TEXHOJIOTIl CHIOCYBaHHS
Ta 30€pEeKEHHS SIKOCTI KOPMY 32 YMOB MOXKJIMBOT'O KOHTAKTY 3 KHCHEM.
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CAHITAPHO-TITIEHIYHE 3ABE3NEYEHHS BE3INNEYHOCTI MPOAYKIIII 3
PAKOIIOJAIBHUX Y NTPOLIECI BUPOBHUIITBA TA IEPEPOBKHA

Po3risHyTO CydacHi mimxonau 1o 3a0e3NeueHHs] CaHITapHO-TIrieHIYHOl 0e3MeYHOCT] MPOMYyKIii 3 paKonoaiOHIX
Ha eTamax BHUPOLIYBAaHHS, BHJIOBY, TpPAaHCIIOPTYBAaHHS, INEPBHHHOI OOpPOOKH, OXOJOIKCHHS, 3aMOpPOXKYBaHHS Ta
30epiraHHs.

KuarouoBi cioBa: pakomomiOHi, caHiTapis, TirieHa, OE3IEYHICTP XapUYOBHX MPOAYKTIB, MIKpOOiOIOTIHHHN
koHTpOoab, HACCP, akBakynmbTypa, mepepoOka, caHITApHUIA KOHTPOJIb.
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ENSURING SANITARY AND HYGIENIC SAFETY OF CRUSTACEAN PRODUCTS DURING
PRODUCTION AND PROCESSING

Modern approaches to ensuring the sanitary and hygienic safety of crustacean products during the stages of
farming, harvesting, transportation, primary processing, chilling, freezing, and storage are examined.

Keywords: crustaceans, sanitation, hygiene, food safety, microbiological control, HACCP, aquaculture,
processing, sanitary control.

Pakono/1iOH1 € Ba)KJIMBOIO CKJIQ0OBOIO CYYaCHOI'O PUHKY XapyOBMX TiJpOOIOHTIB Ta LIHHOIO
CHUPOBUHOIO JIi BUPOOHHUIITBA OXOJIOJXKEHOI, 3aMOPOKEHOi, BapeHOi, KOHCEPBOBAHOI Ta I1HIIOI
Xap4oBoi MpoayKIii. Bucoka xapuoBa IIHHICTh KPEBETOK, pakiB, KpaliB Ta IHIIMX MPEICTaBHUKIB
I1€1 TPYIIU 3yMOBIIIO€ TIOCTIHE PO3LIMPEHHS X BUPOOHUIITBA SIK Yy MPUPOJHUX BOAOWMAX, TakK 1 B
YMOBAaX aKBaKyjlIbTypH [1, 2].

BomHowac pakomomiOHI HanexaTh OO CHPOBHHH, SKa HOTpeOye OCOOIMBO pPETEIHHOTO
CaHITAPHO-TIri€HIYHOr0 KOHTPOJIO. IXHS M'S30Ba TKAHMHA XapaKTEPHU3YeThCs BUCOKUM yMiCTOM
BOJIM Ta OUTKOBUX PEYOBHH, IIO CTBOPIOE CIPHSATIMBI YMOBHU JUIsl PO3BHTKY MIKpOOpPTaHi3MiB 3a
MOPYUIEHHSI TeMIleparypHo-yacoBoro pexumy. FAO 3a3Havae, mo Oe3MeyHiCTh MPOAYKIIT
aKBaKyJIbTYPH 3aJIEKUTh HE JIMIIE BiJ TEXHOJIOTIi mepepoOKH, a i BiJl yMOB BHPOILYBaHHS, CTaHY
HaBKOJIMIIHBOTO CEPEOBUIIA, SKOCTI BOAM Ta IMOBOJKECHHS 13 CUPOBUHOIO A0 11 HAIXOKEHHS Ha
nepepoOHe miAnpueMcTBo [3].

BupoOGHHMIITBO TpOAYKIIil 3 pakonoAiOHUX nependadae 3HaYHY KUIBKICTh Omeparliid, mij gac
SKUX CHPOBHMHA KOHTAKTYy€ 3 BOJIOI0, OOJIaJHAHHAM, IHBEHTapeM 1 nepcoHasioM. Tomy caHiTapHMIA
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CTaH BUPOOHUYOTO CepeIoBHUIIA OE3MOCEPETHHO BIUTMBAE HA PIBEHDh MIKpOO10JIOTIYHOT O€3MeYHOCTI
TOTOBOTO MPOYKTY.

Oco0nmuBYy yBary HEOOXIHO TPUAUIITH IIITHKAM TEPEeXOAy BiI CHPOI TPOAYKINi 0
OpOAYKIil micis TemioBoi oOpoOku. CaMe Ha TaKMX eTanax BHUHUKAE PHU3UK IEPEXPEecHOro
3a0pyIHCHHS.

FAO niakpecinroe, 1m0 caHiTapis Ta TirieHa manpueMcTBa MOBUHHI OyTH YaCTHHOIO IIOICHHOI
CUCTEeMH KOHTPOJIIO, a KOHKpeTHI mnporpamu GMP wMawoTh po3poOnsTucs 3 ypaxyBaHHSIM
0COOIMBOCTEH KOKHOI BUPOOHUYOT JIiHIi.

HaiiGinpmoro 3HaueHHs HaOyBae Oe3MepepBHICTh CaHITAPHOTO KOHTPOITIO. KonTpons muire
TOTOBOI MPOJYKIIi HE Ja€ 3MOTM CBOEYACHO BUSBUTHU JDKEPeno KoHTaMiHauii. Came TOMy CydacHi
cUCTeMH Oe3MeYHOCTI 0a3yThCS Ha MPEBEHTUBHOMY yIpaBiiHHi mporiecoM. FAO npsiMo 3a3Hadae,
mo npodinaktuyHuid minxix Ha ocHosi npuHuuniB HACCP 3abesmedye Bummii piBeHb
rapaHTyBaHHs 0€3MEYHOCTI MOPIBHIHO 3 KOHTPOJIEM JIHIIE KIHI_IeBI/IX 3pa31<1B [4].

BaxxnuBuM pe3ynbTaTOM € BCTAHOBJICHA 3QJICKHICTH CaHITApPHOI OE3MEeYHOCTI TOTOBOT
MPOJYKINI BiJl CTaHy TEXHOJOTriYHUX NoBepxoHb. Hapith 3a edexkTuBHOI TemnIoBoi 0OpPOOKU
3a0pynHeHe 00JIaIHaHH MOXe OYTH JHKEpesIOM MOBTOPHOT KOHTaMIHAIII1.

st pakonogiOHMX OCOOJIMBE 3HAYCHHS Ma€ TaKOX XOJIOMoBUH JaHIor. FAO BigHOCHTH
IIBUKE OXOJIOJKEHHS, HaJeKHE MOBOJDKCHHS 13 CHUPOBHHOIO Ta KOHTPOIb TEMIEpaTypH 0
KIJIFOUOBHX 3aXO/lIB YIPaBIiHHS O€3MEeUHICTIO MPOAYKIIii [5, 6, 7].

Kommiekcne mnoeananus GHP, GMP i HACCP no3Bonse mepeiiTd Bia NEpioguYHOTO
CaHITApPHOTO KOHTPOJIIO JO CHCTEMHOTO YIpaBIiHHS pu3ukamu. [Ipu mpoMmy cuctema mae OyTH
aJIarToBaHa J0 KOHKPETHOI TEXHOJIOTil, BUAY PaKOMOIiOHMX, THUITy TOTOBOI MPOAYKIi Ta yMOB
BUPOOHUIITBA.
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AHAJII3 MATEPIAJIB AJ51 BIOTEXHOJIOT' T CTABLIIBALIL MPOBIOTUKIB
HJIAXOM MIKPOKAIICYJIIOBAHHA

VY poOOTi pO3MIISHYTO BIUIMBM HHM3KM YHMHHHMKIB Ha TPOOIOTMKM 3a iX INPOXO/PKEHHS Yepe3 ILTyHKOBO-
LITYHKOBUH TpakT. PO3MIsSTHYTO poJIb MOTIMEPHUX PEYOBUH JUISI MIKPOKAIICYTIOBaHHSI.
KaiouoBsi ciioBa: MikpoxarncytoBaHHs, IPOOIOTHKH, 610TeXHOJIOTT, QYHKIIOHATIbHI IPOAYKTH, cTablIizaris.
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ANALYSIS OF MATERIALS FOR BIOTECHNOLOGY OF STABILIZATION OF
PROBIOTICS BY MICROENCAPSULATION

The paper considers the effects of a number of factors on probiotics during their passage through the
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gastrointestinal tract. The role of polymeric substances for microencapsulation is considered.
Keywords: microencapsulation, probiotics, biotechnology, functional products, stabilization.

CyyacHi AOCHIDKCHHS MIATBEP/KYIOTh €()EKTUBHICTh MPOOIOTHKIB Yy NPOMUIAKTHIN Ta
KOpEeKIii HU3KM TaTOJIOTIYHMX cTaHiB. BoaHouac iX QyHKIIOHAIbHA AKTHUBHICTH 3aJE€XKHUTHh BiJ
JOCTaBKU JIOCTATHBOI KUIBKOCTI JKUTTE3JATHUX KIITUH 1O KuileyHuka. Ilix gac mpoxomxeHHs
HUTYHKOBO-KHIITKOBOTO TpakTy (ILIKT) mpoGioTnuHi MiKpOOpraHi3Mu 3a3HAIOTh BILIMBY HU3BKOTO
pH, consHOI Ta KOBYHHMX KHCJIOT 1 TpaBHUX (DEPMEHTIB, L0 3HMXKYE iX BHXKHMBaHICTb. Jliis
HiABUILEHHS CTa0UIBHOCTI KYJIbTYpP 3aCTOCOBYIOTh MIKPO- Ta HAHOKAICYIISIII0, 3aXUCHI MOJIIMEpPHI
MaTpulli, KICIOTOCTIHKI IITAMU Ta MOETHAHHS NPOOIOTHKIB 13 pediotukamu [0].

MikpokaricyaroBaHHs  3a0e3ledye 3aXUCT AaKTUBHUX KOMIIOHEHTIB 1 MOXIHUBICTh iX
KOHTPOJIbOBAHOT'O BUBLIbHEHHS MiA BIUIMBOM pH, depmeHTiB ab0 1HIIMX YMHHUKIB. TEXHOJOTIO
BUKOPHUCTOBYIOTh ISl IHKAICYyJsmii mpoOiOTHKIB, BiTaMiHIB, MiIKPOEJIEMEHTIB, POCIMHHUX
€KCTPaKTIB Ta XUPHUX KUCJIOT, IO CHPHSIE MIIBUIIESHHIO X CTAaOUIBHOCTI IMiJI Yac BUPOOHUIITBA 1
30epiranHs (yHKIIOHAIBHUX Xap4oBUX MPoAykTis [0].

JIst MIKpOKAIICyJIFOBaHHS MPOOIOTHUKIB 3aCTOCOBYIOTh OUIKH, TMOJicaxapuad, JIMAW Ta iX
KoMmOiHarii. MaTepian 000JOHKH MOBHHEH 3a0€31e4yBaTH 3aXUCT KIIITHH BiJl KUCIIOTHOCTI, TPAaBHUX
(bepMeHTIB, BOJOIM, KHUCHIO Ta IHIIMX HECHPUATIMBUX YMHHHKIB, OJJHOYACHO 3a0e3Meuyroud ix
iboBe BuBLIbHEHHS [0; 2].

binkoBi marepianu. CupoBaTkoBi OUTKM 3aBISKA PO3UYMHHOCTI Ta E€MYJIbI'YBaJlbHUM
BJIACTHBOCTSAM MpHIaTHI Ui (QopMyBaHHs Karcyl i3 3agaHumu Xxapakrepuctukamu [0; 3].
[lepcneKTUBHUMM € TAaKOX pPOCIMHHI OUIKM, 30Kpema OulkM ©O000BUX KyJIbTYp, Kl
XapaKTepU3YIOThCS 3/IaTHICTIO JI0 TEJICYTBOPEHHS, €MYJIbIyBaHHS, YTPHUMAaHHS BOAHM Ta XHUPY, a
TaKOX TEPMIYHOIO 1 KoJoimHowo crabinbHicTIO [4; 6; 7]. Lle 3abe3neuye (dhopMyBaHHS CTIHKUX
MaTpHIb ISl JOCTaBKU MPOOIOTHKIB Ta IHIIMX 010aKTMBHUX KOMIIOHEHTIB [4; 5].

[Tomicaxapuani Marepianu. AJbriHaTH, XITO3aH, KaparcHaHW, TEKTUHU, KPOXMallb,
MaJIbTOJICKCTPUHU Ta LUKIOJEKCTPUHH HIMPOKO 3aCTOCOBYIOTH SIK O10CYMICHI Marepiand aiis
inkancynsuii npo6iotuxis [0; 2; 8; 9]. Ix disuko-ximiuni BracTHBOCTI 3a6e3meuy0Th (OPMYBaHHSA
CTaOUIbHUX 3aXUCHHUX 000J0HOK. OcoOnMBHI iHTEpeC CTAaHOBIATH aM(OTEepHI Modicaxapuiu,
3/1aTHI B3a€EMOJIIATH 3 PI3HUMHU 010JI0T1UHO aKTUBHUMH KOMITOHEHTaMH, 110 PO3IMIUPIOE MOXKIMBOCTI
CTBOPEHHS CHCTEM KOHTPOJILOBAHOI JIOCTABKH [2].

Jlimigai matepianm. JIiMmiaHI MaTpUIll 3aXUINAIOTh MPOOIOTUKH BiJ KHCIIOT, KUCHIO, BOJIOTH,
TEMIIEpaTypHOTO Ta MEXaHIYHOTO BIUIMBY, OJHOYACHO 3a0€3Meuyr0un KOHTPOJILOBAHE BUBUTLHEHHS
[2; 10]. Oxpemi mnimigm, 30kpema OaraTi Ha omera-3 >KHpHI KHCIIOTH, 3JIaTHI Ii/IBUIIYBaTH
BIDKMBAHICTh MPOOIOTUYHUX KYJIBTYp MiJl Yac TpaBieHHS in vitro [11]. V kumeynuky mimigsi
00O0JIOHKH PpO3LICTUIIOIOTHCS JIINIa3aMU, CHPUSAIOYM BUBLIBHEHHIO MIKPOOPTraHi3MIB y 30HI iX
(yHKI[IOHABHOI aKTHBHOCTI. IIepCIIeKTHBHIME € TaKOX TBEPJl JimiaHi MikpodacTuHkH (SLMP),
sIKi 3a0€3MEUYIOTh CTAOLTBHICTh Ta OCTYMOBE BUBIIBHCHHS IHKAMCYTbOBAHMX KOMIIOHCHTIB.

Komb6inoBani cucremu. [loeqHanHs OiKiB, mosicaxapuiiB 1 JIMiAIB Ja€ 3MOTY MiJABULIUTH
MEXaHIYHY W TEPMIYHY CTabUIBHICTB Kancysn Ta e(eKTHBHICTh 3aXHCTY MPOOGIOTHYHUX KYIBTYp
[12]. Bokpema, BHKOPHCTOBYIOTh KOMOIHAIIii XiTO3aHY 3 albriHATOM, KaparcHaHy 3 MEKTHHOM, a
TaKoX OLTKOBO-IIIiHI Ta JimigHO-momicaxapuani Matpui. Taki cucteMn 3a06e3nedyroTh Kpamry
BrkuBaHicTh MpoOioTukiB y LIIKT Ta iX KOHTpONbOBaHE BUBIJIPHEHHS B KUIIICYHUKY.

Takum 4MHOM, MIKPOKAICYyJIOBaHHS € e(pEeKTUBHUM CIIOCOOOM MiJIBUILIEHHS CTa0lIBHOCTI Ta
KHUTTE3IaTHOCTI NMPOOIOTUYHUX KYJIbTYp. BukopucTtanHs OUIKOBHX, MOJICaXapUIHUX, JIMIIHUX 1
KOMOIHOBaHMX MaTpullp 3abe3meuye ixX 3aXucT mijg yac 30epiranHs Ta npoxokeHHs yepes3 LIIKT 1
CTIpUSi€ MITHOBIN JOCTABII 10 KUIIEYHUKA.
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OPTAHI3AIIA TEXHOJIOT'TI HOT'YPTY 3 XAPYOBUMU BOJTOKHAMHA

Y poboti OOIpyHTOBAaHO TEXHOJIOTiI0 BUPOOHMITBA (YHKIIOHAIBHOTO HOTYPTY TEPMOCTaTHHM CIOCOOOM,
30araueHoro pPO3YMHHUMHU XapuYOBMMH BOJOKHAMH — IHYJIHOM. BH3HaueHo paiioHaibHE NO3YBaHHS IHYJIIHY B
kinpkocti 2,0-3,0 % Big Macu cyMinn Ta ONTHMalbHHH pexuM ioro BHeceHHs (40—45 °C) Ha erami MiATOTOBKU
MOJIOYHOI OCHOBH. BcTaHOBIICHO, 1110 JI0aBaHHs iHYIIHY MiIBHUILYE e()EeKTHBHY B'SI3KiCTh TOTOBOTO MPOAYKTY Ha 12—15
%, 1o m03BOMsE CGHOPMYBATH IIUIBHY KOHCHUCTEHIIO 3 TJISHIICBOIO MOBEPXHEI0 Ta BIAMOBUTHCS BiJ IITYIHHX
crabimizaropiB. Po3poOieHa TexHomoris 3a0esledye ONEp)KAaHHA KHCIOMOJIOYHOTO TPOAYKTY 3 BHCOKUMH
OpPTaHOJICNTHYHUMH TTOKA3HUKaMHU, TTiABUIICHOIO 010JIOTIYHOIO Ta IPeOiOTHYHOIO IIHHICTIO.

KarouoBi cioBa: #Horypr, XapuoBi BOJIOKHA, iHYIiH, ()YHKIIOHaNBHUHA TPOTYKT, TEPMOCTATHHH CIIOCIO,
peOIOTHKH, B'I3KICTh, SKICTb.
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ORGANIZATION OF YOGURT TECHNOLOGY WITH DIETARY FIBERS

The paper substantiates the technology for the production of functional yogurt by the thermostatic method,
enriched with soluble dietary fiber — inulin. The rational dosage of inulin in the amount of 2.0-3.0% by weight of the
mixture and the optimal conditions for its introduction (40-45 °C) at the stage of milk base preparation were
determined. It was established that the addition of inulin increases the effective viscosity of the finished product by 12—
15%, which allows the formation of a dense consistency with a glossy surface and eliminates the need for artificial
stabilizers. The developed technology provides a fermented milk product with high organoleptic characteristics, as well
as increased biological and prebiotic value.

Keywords: yogurt, dietary fiber, inulin, functional product, thermostatic method, prebiotics, viscosity, quality.

Ha cyudacHOMy erami pO3BHTKY XapyoBOi MPOMHUCIOBOCTI MPIOPUTETHUM HAIMPSIMOM €
CTBOPEHHSI TPOAYKTIB (YHKIIOHAJHHOTO TPU3HAYEHHS, 3JaTHUX HE JIMIIE 3aJ0BOJBHITH
¢izionoriydi morpedu opraHizMy B NMOKMUBHHX PEUOBMHAX, ajie¢ i MO3UTHUBHO BIIMBATH Ha CTaH
310poB's. PUHOK MOJIOUHHMX MPOAYKTIB YKpaiHU JAEMOHCTpPYE MOCTIMHUI MONMUT Ha IHHOBALNHI
BUpPOOH 31 30a1aHCOBAHNUM XIMIYHUM CKJIaJIOM.

KucnoMmonouni mpoaykTd, 30KpeMa HOTYPT, € ieaJbHOI0 OCHOBOIO i 30aradeHHs
npeOioTHYHUMHU KoMroHeHTamMu. OHUM 13 Halle()eKTUBHINIUX BUJIB TaKUX JOOABOK € PO3UMHHI
XapyoBi BOJIOKHA, 30KpeMa iHyiiH. Moro cucteMaTHyHe BXKMBAHHS CIIPUse HOPMAi3allii MOTOPHO-
eBaKyaTOpHOi (YHKII1 HIUTYHKOBO-KHUIIKOBOTO TPAKTy, CTUMYJIOE€ PO3BUTOK BIJIACHOI KOPHCHOT
Mikpo6iotu (6iimo- Ta nakrodakTepiif), po3mmproe 6ap'epHi BIACTHUBOCTI KUIIEYHHKA Ta CIIPHsE
MOKpPAIIEHHIO 3aCBOEHHS KaJbLlif0 1 MarHio. OKpiM BUCOKHUX (D1310JIOTIYHUX BJIACTUBOCTEH, 1HYIIH
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Ma€ TEXHOJIOTIYHI TepeBaru: 3aBIMKH 3aTHOCTI 3B'SI3yBaTH BOAY BIH BHCTYIA€ MPUPOIHUM
TEKCTYpPaTOpOM, OKPAIIYI0UH KOHCUCTEHIII}0 TOTOBOTO MPOIYKTY.

Merta nocimipKeHHS — OOIPYHTYBaHHS Ta YJIOCKOHAJICHHS TEXHOJIOT1l BUPOOHUIITBA HOTYPTY 3
JIOJaBaHHSAM PO3YMHHUX POCIMHHUX BOJOKOH (iHYJiHY) sl OTPUMAHHS KHCIOMOJIOYHOTO
MPOAYKTY IiJIBHIIEHOI O10J0TiYHOT Ta NpPeOIOTHYHOI I[IHHOCTI 3 TMOJIMIICHUMH CTPYKTYPHO-
MEXaHIYHUMU XapaKTePUCTUKAMH.

VY Xoai BUKOHaHHS POOOTH 3aCTOCOBYBAJIW 3araJIbHONPUNHATI, CTAaHAAPTHI Ta apOiTpakHi
METOAM JJOCIIJIKECHb:

o Oi3uKO-XIMIYHI: BU3HAYEHHs MacoBoi 4acTku cyxux pedoBuH (3a JICTY), TuTpoBaHOi
kucioTHocTi (y rpaaycax Tepuepa, °T), aktuBHOi kuciaoTHocTi (pH-MeTpiero).

e Peostoriuni: Bu3HayeHHs €(EKTHUBHOI B'I3KOCTI 3TyCTKY Ha POTALIHHOMY BICKO3UMETPi JJIS
OLIIHKU CTPYKTYPHO-MEXaHIYHUX BIACTHBOCTEH.

e OpraHoyienTUYHI: OI[IHKA 30BHIIIHBOTO BUTJISAAY, KOHCUCTEHIII, KOJIbOPY, CMaKy Ta 3amaxy
3a JECKPUNTOPHO-TIPOPITHHIM METOAO0M 1 6aJTOBOIO MIKAJIOK0.

B xoni mpoBeAeHHsSI €KCIIEPUMEHTANbHUX JOCTiIKEeHb OYJIO ONTHMI30BaHO PELEnTypy Ta
BHU3HAUCHO palliOHaJbHE J03yBaHHS 30aradyBajibHOrO0 KOMIIOHEHTA. BCTaHOBIEHO, 110 HAWOLIHII
paIlioHaTbHUM € BHECEHHS PO3YMHHUX XapyOBHX BOJIOKOH y KinbkocTi 2,0-3,0 % Bix 3aranbHoi
Macu cymimi. Jlane 1o3yBaHHS A03BOJIsE 3a0e3meunTh (Pi310JIOTIYHO 3HAYYIY HOPMY MPeOioTHKA B
nopuii MpoaykTy Oe3 HEeraTUBHOTO BIUIMBY HAa OPraHOJICNTUYHI XapakTEPUCTUKU Ta MPOIEC
CKBaIIyBaHHS.

BHecenHs iHyniHY 3/1IHCHIOETHCS Ha €Tall MiArOTOBKH MOJIOYHOI CUPOBUHU O€3M0CepEeIHbO
nepen macrepusamiero 3a Temmeparypu 40—45 °C, mo 3abe3neuye MOBHE PO3YMHEHHS BOJIOKOH,
3arnobirae yTBOPEHHIO TPYIOYOK Ta PIBHOMIPHO PO3MOALUIAE PEUENTypHI KOMIIOHEHTH B 00'eMi
MOJIOYHOI OCHOBH.

TexHounorist nependayae BUKOHAHHS TOCTIAOBHOTO KOMILIEKCY MPOIIECIB Ta OMeparii:

1. IlpuiimMaHHs Ta OYMIIEHHS MOJIOKA: NEpBUHHA OOpOOKa MOJIOUHOI CHPOBHHH, Ii sIKiCHA
OlIiHKa, CeTapyBaHHSI-HOPMaJi3allis 32 MaCOBOIO YaCTKOIO KUPY Ul OTPUMAaHHS 33JaHO1 JKUPHOCTI
rOTOBOTO MPOAYKTY (2,5 %).

2. BHeceHHsT BOJIOKOH: MEXaHIUYHE 3MIIIyBaHHS pO3PAaxOBaHOi KUIBKOCTI 1HYMIHY 3
HOPMaJIi30BaHOIO MOJIOYHOIO OCHOBOIO 3a TeMmmeparypHoro pexumy 40—45 °C npu noctiiHOMY
nepeMillyBaHHi.

3. IMacrepu3amisa: TeroBa o0poOka cymimi mpu Temmeparypi 85-90 °C 3 BHTPHMKOIO
npotsiroM 10 xBunuH. JlaHWM peXuM € KpUTUYHUM I 3a0e3MeueHHs] BUCOKOTO piBHS Tiri€HH, a
TaKOX JUIS JeHaTypallii cupoBaTKOBUX OiNKiB (Hacammepen $\beta$-makrormobyiminy), mo crpuse
YTBOPEHHIO I1IIBHOT0, MIITHOT'O CTYCTKY 3 BACOKHMH BOJIOT03B'SI3yIOYMMHU BIACTUBOCTSAMHU.

4. T'omorenizauist: npu Tucky 15-20 MIlla 3a Temmeparypu mnacrepusaiii. Omnepais
3abe3neuye MoJpiOHEHHs )KUPOBUX KYJIbOK, IMiJIBUIIEHHS JUCIEPCHOCTI CUCTEMU Ta CTIHKOCTI 710
(a30BOro po3IIapyBaHHs.

5. OX0no/KeHHs Ta 3aKBAlllyBaHHS: OXOJIOJDKEHHS CyMIlIl J0 TeMIlepaTypu 3aKBalllyBaHHS
(42 °C) Ta BHeceHHd KOMOIHOBAaHOI 3aKBAlllyBalbHOI KYJIBTYpH, IO CKJIAJa€eTbcss 3 OakTepiit
Lactobacillus delbrueckii subsp. bulgaricus ta Streptococcus thermophilus.

6. dacyBaHHS Ta TEPMOCTATYBaHHS: PO3JIHMB CYMIMIl y CIIOXHBUY Tapy, il repMeTn3aiis Ta
30po/KyBaHHS B TepMOCTaTHIM kamepi npu 42 °C 10 yTBOPEHHS MIIIHOTO CT'YCTKY 1 JTOCSTHEHHS
TUTPOBAHOT KUCIOTHOCTI 75-85 °T, micis 4oro MpOAYKT HAMPABISIOTH HAa OXOJIOJKEHHS Ta
no3pibanus (4+2 °C).

JloCImipKeHHST PeOoJIOTIYHUX XapaKTePUCTUK MOKa3alld, M0 JIOJaBaHHS Xap4YOBHUX BOJIOKOH
HiABHILYE €PeKTHUBHY B'SI3KICTh TOTOBOTO HOTypTy Ha 12—15 % MOpiBHSAHO 3 KOHTPOJIBHUM 3Pa3KOM
(6e3 nobGaBok). Lle cTBOpIOE MOKJIMBICTH IMOBHICTIO BiJIMOBHUTHCS BiJ 3aCTOCYBAHHS IITYYHHX
cTabimi3aTopiB CTPYKTYPH Ta 3TYINYBaYiB, IO BiAMOBi/Ia€ CYyYaCHUM BHMOTaM «4HCTOI €THKETKI
(Clean Label) 3a OpraHONCNTHYHMMH MOKa3HUKaMH PO3POONCHHH HOTYPT XapaKTepH3yeThCs
TapMOHIHHUM, YHMCTHUM KHCIOMOJIOYHUM CMAaKOM, OJHOPIAHOIO INIIbHOK KOHCUCTEHLIEID Ta
MPUBAOIIMBOIO TIISIHIIEBOIO TIOBEPXHEIO 3TYCTKY.

BucHoBok. Opranizaiiss BUpPOOHHMITBA (PYHKIIIOHATBHOTO HMOTYpTY 3a PO3POOJICHOIO
TEXHOJIOTIEI0 J03BOJISIE€ PO3LIMPUTH JTIHINKY €KONPOIYKTIB Ta (YHKI[IOHAJBHUX KUCJIOMOJIOYHHUX
HamoiB MIANPUEMCTBA. BUKOpPHCTaHHS 1HYJIHY MIJBUIIYE XapyoBY Ta OI0JOrIYHY IIHHICTh
rOTOBOTO TMPOAYKTY, Hajla€e oMy mNpeOlOTMYHUX BJIACTUBOCTEH 1 MOKpAIlye KOHCHUCTEHIIIIO
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npupogHuM 1uisixoM. Lle 3a0esnedye cranuii COXHMBUME MOMUT Ta KOHKYPEHTHI MepeBard Ha
PUHKY TIPOAYKIIIT 1715 3/I0pOBOT'0 XapuyBaHHS.
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SOOTEXHI‘IH‘I/IIX OBJIIK TA INTEHTH®IKALIA TBAPAH SIK OCHOBA
IH®OPMAIIMHOI CUCTEMMU, JEPKABHOI NI ATPUMKH TA
MMPOCTEXYBAHOCTI Y TBAPUHHUMIITBI

OOrpyHTOBaHO pOJIb 300TEXHIYHOTO OOJIKY Ta Jep)kKaBHOI cHCTeMH ifeHTH(dIKanil TBapHH K €IUHOTO
iHpOpMAIIHOTO KOMIUIEKCY, 10 3ale3nedyye e(eKTHBHE YNPaBIiHHS BUPOOHHUITBOM, OTPHMAaHHS JIEp>KaBHOI
MIATPUMKH, €Mi300THYHUH KOHTPOJIb 1 TPOCTEXKYBAHICTh IMPOMYKILIi TBAPUMHHHULTBA 332 NPUHLUIIOM «BIJ JIaHY IO
CTOILY».

Kuro4uoBi cioBa: 300TexHIYHHN O0MIK, imeHTH(IKALIS TBapUH, ACpKaBHA MiATPHMKA, OE3MMEYHICTh XapYOBUX
MIPOAYKTIB.
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ZOOTECHNICAL RECORD-KEEPING AND ANIMAL IDENTIFICATION AS THE
BASIS FOR AN INFORMATION SYSTEM, STATE SUPPORT, AND TRACEABILITY IN
LIVESTOCK FARMING

The role of zootechnical record-keeping and the state animal identification system as a unified information
framework has been substantiated. This system ensures effective production management, access to state support,
epizootic control, and traceability of livestock products based on the "farm-to-table" principle.

Keywords: zootechnical record-keeping, animal identification, state support, food safety.

B ykpaiHCbKOMY 3aKOHOAABCTBI MOHSATTA 300TEXHIYHOTO IUIEMIHHOTO OOJIKYy TOB’si3aHE 3
IHAMBIAYaIbHOIO PEECTPALIEI0 JAaHUX IMPO TMOXOKEHHS, MPOIYKTHBHICTb, THUIl Ta IHIII SKOCTI
TBapuH. Taki BiIOMOCTI HEOOXiJIHI IJISi CUCTEMHOTO BEACHHS TUIEMIHHOI CIPaBH Ta TMPHUHATTS
OOIPYHTOBAHMX CEJIEKIIMHMUX 1 TOCIOJApChKUX pimieHb [1]. ¥V cyyacHMX yMOBax 3Ha4eHHs OOJIKY
BUXOJIUTh JTAIEKO 3a MEXI CeNeKUiiHOoi poOoTu. BiH € OCHOBOW0 i JAepKaBHOI MIATPUMKH
BUPOOHUKIB, BETEPUHAPHOTO KOHTPOJIIO, TPOCTEKYBAHOCTI MPOIYKIIT Ta BUKOHAHHS BUMOT 10O ii
peaiizanii, y TOMY 4MCIIi Ha MDKHApOJIHUX PHHKAX.

MeTo10 1BOTO OTJIALY € OOTPYHTYBaHHS KOMIUIEKCHE 3HAYEHHS 300TEXHIYHOTO OOJIIKY Ta
imeHTudikaiii TBapUH SK B3AEMOIIOB’SI3aHUX €JEMEHTIB €quHOi iH(OpMaliifHOI CHUCTeMH, IO
3a0e3neuye MIABUIICHHS €()EKTUBHOCTI YMHPAaBIiHHSA Yy TBApUHHUITBI, OTPUMaHHS JAEprKaBHHUX
JOTalliif, BeTepuHapHy Oe€3MeKy Ta MPOCTEeKYBAaHICTh MPOAYKIII Ha BHYTpIlIHbOMY U
MDKHApOAHOMY PUHKAX
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3akon Ykpainu «lIpo mieMmiHHY crnpaBy y TBapMHHHUUITBI» BU3HAYa€ IJIEMIHHY CIpaBy SK
CHCTEMY 300TEXHIYHHX, CENIEKIIHHMX Ta OpraHizaliiiHO-TOCIOAapChKUX 3aXO0/iB, CIPSIMOBAHUX Ha
MOIMIICHHS TUIEMIHHUX 1 MPOAYKTHBHUX SKOCTEH TBapwH. ['0J0BHE 3aBHaHHS 300TEXHIYHOTO
O0JIIKyY TOJIATa€ y MEPETBOPEHHI JAHUX MPO TOTOJMIB Sl Ha IHCTPYMEHT YIPABIiHHA BUPOOHHUIITBOM.
3a 701moMoror 00J1iKy MOYKHA BCTAHOBUTH (DaKTHYHY KUIBKICTh TBAPHH y TOCIIOIAPCTBI, IXHIN BU/I,
MOPOJY, CTaTh 1 BiK, MOXOJUKEHHS Ta MPOJYKTUBHICTh, PE3yIbTaTH BUPOILYBaHHS W BiITBOPEHHS,
BUKOPHUCTAHHS KOPMIB, BUIIAJIKU 3aXBOPIOBaHb 1 JIIKyBaHHS, BaKIMHALIIIO Ta BETEPUHAPHI 3aXOMH,
nepeMilleHHs] TBapHH TOIIO. Takox 00K nae 3Mory (opMyBaTu TpyHd TBApHH 3AJIEKHO BiJ
iXHBOT'O NMIPU3HAYCHHS, PIBHS MPOAYKTHBHOCTI, (ha3u JaKTaIlii, 0araToriiTHOCT1 TOMIO.

Oco06muBOro 3HaYCHHS 300TEXHIUHUI 00JIIK Ha0yBa€e y MOEJHAHHI 3 JIEPKABHOIO CHCTEMOIO
imenTudikamii Ta peectpanii TBapuH. BiAMOBIAHO a0 3aKOHOJABCTBA, 1JCHTHQIKAIS TBapHUH
3a0e3neuye MOXJIMBICTH (GopMyBaHHS iHGOpMAIil PO KOXKHY OCOOMHY Ta BCTAaHOBIICHHS
BIAMOBIMHOCTI 1i€l iH(opMalii KOHKpeTHi TBapuHi. llepenbadeHo BHECeHHS 10 €IMHOTO
JIEPKABHOTO PEECTPY TBapuH iHQOpMAIl MpPO BJIACHUKA Ta TOCHOAAPCTBO, iMCHTH(IKAMIHHAN
HOMEp, MOPOJY, CTaTh, AATy HAPOJKEHHs, MOXOJKEHHS, CTaH 370POB’f, €MI300TUYHHI CTaTyC
rOCIO/IapCcTBa, MepeMilleHHs, 3abiii Ta iHmi BigomocTi [2]. Tomy [OHmUIBHO pO3TIsAATH
300TeXHIYHUM 00K, 1IeHTU(IKALII0 Ta JEp:KaBHY pPEECTpallil0 SK B3a€MOIOB’sI3aH1 €JIEMEHTH
€nHOI iH(pOpPMAIifHOT CHCTEMH TBAPUHHHIITBA.

OpuuM 13 HaWOULIBII MPAKTUYHUX PE3YyIbTATiB MPABUIBHO OPraHi30BAHOTO OOJIKY €
MOJKJIMBICT MIATBEPAUTH MPABO TOCHOJAPCTBA HA YUACTh Y IPOrpaMax Jep>KaBHOI MiATPUMKH. be3
JOCTOBIPHHMX JaHUX TPO TOTONIB’S Ta HAJISKHOI imeHTUdIKaIii TBapuH BHUPOOHHMK MOXE HE
BIJINIOBIJaTH BUMOTaM KOHKPETHOI MporpamMu abo HE MaTH 3MOTH MiATBEPANUTH KiJBKICTh TBApHH,
Ha SIKUX HApaXOBYETHCA MIATPUMKA.

[opsimok nepkaBHOI MIATPUMKH 3aTBepKeHHMI mocTaHoBoro Kabinery MinicTpiB Ykpainu
Ne 918. V uunHil penakuii nepeadayeHo, 30kpemMa, creliaabHi OFIKETHI JoTalii A YyTpUMaHHS
KOpIB Ta MaTOYHOTO TOroiiB’s Ki3 i/a6o omemns [3]. ¥V 2026 pori MiHIiCTEpCTBO €KOHOMIKH Ta
JOBKUIIA YKpaiHU TOBIIOMIJIO MPO MPOBEACHHS uepe3 Jlep:kaBHU arpapHHil peecTp A000pY
3asgBOK Ha Taky HiATpuMKY. Po3mip nmoramii cranoBuB 7000 TpH Ha KOXXHY KOpPOBY (32 yMOBHU
HasBHOCTI Bi 3 10 100 ineHTH]iKOBaHUX Ta 3apeecTpoBaHuX KopiB) 1 2000 rpH Ha KOKHY MAaTOUYHY
KO3y Ta/abo BiBIIO (32 yMOBHU HasBHOCTI BiJ 5 10 500 romnis) [4]. [Ipu nupomy nmpaBo Ha OTpUMaHHS
OIATPUMKH  BU3HAYAEThCS BHUMOTaMM  BIANOBIAHOTO TOPSKY Ta YMOBAaMH KOHKPETHOTO
OIO/IKETHOTO HAIIPSMY.

OTxe, MpaKTUYHUM MEXaHI3M OTPUMaHHsS JOTAaIll € HACTYIMHUM: 300TE€XHIYHUN OOIiK —
i1eHTudiKkalis TBapUH — JIep’KaBHA pPEecTpalliss — MIATBEP/PKEHHS (PaKTUYHOTO IMOTOJNIB’S —
MOJTAaHHSI 3asIBKM — OTPHMAaHHS JIeP’KaBHOI MIATPHMKH.

He meHm BaxamBUM HampsiMoM € BeTepI/IHapHHfI Ta €Mi300THYHUN KOHTPOJb. [nenTudikais
Ta PEECTpallis MOXOKCHHS TBAPHH, iXHBOrO NEPEMINICHHS Ta JiKYyBambHO-TPOPITAKTHIHIX
3aXO0JIiB 3a0e3Me4yI0Th ONEPATUBHY CIMi300TONOrIYHY MPOCTEKYBAaHICTh, JIOKAI3AIlI0 OCEPE/IKIB
iHekuii Ta edeKTUBHE KyIipyBaHHS PHU3HUKIB A 0100e3MeKkHu 1 MpOAYyKIii TBapHMHHULTBA. 3a
TaHUMHU JIepKIpoICIOKUBCIYKOHU, 11eHTH]IKALlsS CLIbCHKOIOCIOAAPCHKUX TBApUH € OIHHUM 13
KIIIOYOBUX EJIEMEHTIB JEpXKaBHOI CHCTEMH MPOCTEKYBAHOCTI, €Mi300TMYHOro OJjaromoyyqus Ta
0€3MeYHOCT] MPOAYKLT TBAPMHHOTO MOXOKEeHHA. Y 2026 pori 10 €IUMHOTO JepKABHOTO PEECTPY
TBapHH 3a Mepuli 11’ ATk MICALIB 0yJ10 BHECEHO JaH1 po noHaz 560 Tuc. TBapuH [5].

300TexXHIYHUI 007K He 0OMexXyeTbes ofHier0 (epmoro. Bin Ge3nocepeHb0 MOB’sA3aHUM 13
MOJJIMBICTIO TPOCTSKUTH IUISIX MTPOAYKIII BiJ TBapWHU O CHOXHBada. Hampukmam, y
BUPOOHUIITBI MOJIOKa BaXXJIMBO MaTu iH(OpMaliio Npo TBapHHY, BiJ SKOI HOro OTpUMaHO, ii
BETEpUHAPHUI CTATyC, MPOBEJICHI JIKyBaJIbHI 3aX0/IU Ta MEPIOAH, TPOTITOM SKHX TIEBHA TIPOIYKITis
HE MOBHHHA IOTPAIUIATH B XapuOBHH JaHIOT. Y BUPOOHUITBI M’sica IPOCTEKYBAHICTh J03BOJISE
TOB’S[3aTH OTPUMaHy MPOJYKIIIO 3 KOHKPETHOI TBapHHOI 200 IPYIOI0 TBAapHH, TOCIONAPCTBOM
IXHBOTO YTPUMAHHS Ta BIIOBIHUM BeTepuHAapHUM cTatycoM. JITT «ArentcTBo 3 ineHTHOIKANIT 1
peecTpallii TBapuH» HaroJIoIlye, M0 MPOCTEKYBAHICTh € BAXJIMBUM €JIEMEHTOM INPHHIHUITY «BiJ
JNaHy JI0 CTOIy», OCKUIBKM JO3BONSE BCTAHOBIIOBATH MOXOUKCHHS MPOAYKIIi Ta OLIHIOBATH
emi3ooTHyHe Onaromonydust rocnogapctBa [6]. Tomy 300TexHiuHHI 00K (akTHUHO (opMye
iHpopMaLiiHu «acmopT» BUPOOHUIITBA.

Jlnst BUXOXIy YKpaiHCHKOI MPOAYKIi TBAPHHHOTO ITOXO/DKCHHS HAa MDKHApOAHI PHHKH
MPOCTEeKYBaHICTh HaOyBae IMIe OUIBIIOrO 3HA4YeHHS. IMIOpPTEp MOBHHEH MaTH MOJXKJIUBICTH
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MEPEKOHATUCS HE JIMIIE B SAKOCTI TOTOBOTO HMPOAYKTY, @ ¥ y TOMY, 110 BUPOOHUITBO BiJNOBiga€
BHMOTaM IIIOJI0 37I0POB’Sl TBAPUH, BETEPUHAPHOT'O KOHTPOJIIO Ta OE3MEYHOCTI XapuOBUX MPOIYKTIB.
Jlnst yKpaiHChKOTO BHpPOOHHWKA II€ O3HA4a€, MO0 HAJEKHO OpraHi30BaHHWM OOJIIK CTa€ YaCTUHOIO
JTI0OKa30BOi 0a3u BiAMOBIAHOCTI BUPOOHHUIITBA BCTAHOBJIEHUM BUMOTaM [7].

OOk HEOOXIMHWI HE JWIIe IJIs JepKaBH YW KOHTpoOJOrouux opradiB. Ilepeaycim BiH
MoTpiOHMIA camMoMy BHUPOOHUKY. be3 IOCTOBIpHMX MaHMX HEMOXJIMBO OO0 €KTUBHO OIIHHUTH
e(eKTUBHICTh BUPOOHUIITBA. J[J ITOCATHEHHS MaKCHMAJIBHOTO pE3yJbTaTy CHCTEMY OOJIIKY
JOITPHO OPTaHi30BYBAaTH 3a MPUHITUIIOM «OJHA TBApHHA — OJIMH iH(GOpMaLIHHIA PODITbY.

BucHoBok. Takum dYMHOM, 300TEXHIYHHHA OOJIK € LIEHTPAJIBHOIO JIAHKOIO, IO Hoe):[Hye
KJIF0YOBI HANPSIMH JisIBHOCT] TBAPUHHAUIIBKOTO IiIIPHEMCTBA: BHYTPIIIHIi KOHTPOIIb IIOTOJIIB s Ta
HpOl[yKTI/IBHOCTl inenTudikarito ta JepIKaBHYy peecTparlifo, IMiATBEPUKCHHS BIAIOBIIHOCTI yMOBaM
JICPXKABHOT  MATPUMKH, KOHTPONb 3IOPOB’Sl Ta EIMI300THYHOIO CTaTycy, HpOCTe)KyBaHICTB,
MiATBEP/UKCHHsT  OE3MEYHOCTI Ta SKOCTL, @ TAaKOX MOXIHMBICTH —peanizauii nponyfcui'i Ha
BHyTle.IHbOMy i MDbKHapogHOMY puHKax. Lle 0co0IMBO BaXKIIMBO B YMOBax iHTerpailii Ykpainu 10
€BPOIECUCHKOTO PHHKY, J€ BHUMOTH JO IMPOCTEKYBAHOCTI, OE3MEYHOCTI Ta KOHTPOJIIO TPOJYKIIil
TBAPUHHOTO MTOXOJKEHHS TIOCTIHHO 3pOCTAIOTh.
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OBTPYHTYBAHHH TEXHOJOT'TI ®YHKIIOHAJBHUX KUCJIOMOJOYHHUX
HAIIOIB I3 TOJABAHHAM IIUKOPITO

Y po6oTi 0OrpyHTOBAHO TEXHOJIOTIIO BHPOOHUITBA (YHKI[IOHAIHLHOTO KHCIOMOJIOYHOTO HAroo, 30araueHoro
E€KCTPaKTOM IMKOPif0. BU3HaueHO pallioHanbHe T03yBaHHS BHECEHHS IUKOPi0 B KigbkocTi 1,5-2,5 % Bix 3arambHOi
MacH CyMilli Ta BCTAHOBJICHO ONTHUMaJbHI mapamerpu Horo BHeceHHA (40—45 °C) Ha erami MmiArOTOBKH MOJIOYHOI
OcHOBHU. BcraHoBIiieHO, 110 MPUCYTHICTh PO3YMHHUX PEUOBHH IMKOPIIO Ta IHYITIHY IHTEHCHU(]IKY€E NPOILeC CKBAIyBaHHS
MOJIOYHOKHCJIOI0 MIKpPOQUIOPOIO Ta MiJABHMIIYE B'SA3KiCTh 3rycTky Ha 10—12 %, MONINIIyroud OpraHoOJIENTHYHI Ta
peoJIoriuHi MOKa3HUKHM T'OTOBOI'O NPOJYKTy. Po3poOiieHnii Hamiii Mae BHCOKI MpeOIOTHYHI BIACTHUBOCTI, NPUEMHHNA
KaBOBO-BEPIIKOBHUI BiITIHOK Ta KABOBO-MOJIOUYHHH CMaK.

Katouosi cioBa: dyHKIiOHaNBHI Haroli, MKOpPiH, iHYJNiH, KUCIOMOJIOYHUH Hamil, Mpe0iOTHKH, CKBAIlyBaHHS,
SIKICTh, TEXHOJIOTISI.
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JUSTIFICATION OF THE TECHNOLOGY FOR FUNCTIONAL FERMENTED MILK
DRINKS WITH THE ADDITION OF CHICORY
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The paper substantiates the technology for the production of a functional fermented milk beverage enriched with
chicory extract. The rational dosage of chicory in the amount of 1.5-2.5% by weight of the mixture and the optimal
parameters for its introduction (40-45 °C) at the stage of milk base preparation were determined. It was established that
the presence of soluble chicory substances and inulin intensifies the fermentation process by lactic acid microflora and
increases the viscosity of the clot by 10-12%, improving the organoleptic and rheological characteristics of the finished
product. The developed beverage has high prebiotic properties, a pleasant coffee-cream shade, and a coffee-milk flavor.

Keywords: functional beverages, chicory, inulin, fermented milk beverage, prebiotics, fermentation, quality,
technology.

CyuacHi TeHJIeHIIil B Talxy3l XapyyBaHHS CBiI4aTh MpPO 3POCTaHHS CIIOKUBYOTO TOMUTY Ha
(GyHKLIOHAIBHI POJYKTH, sIK1 3/1aTHI MO3UTUBHO BIUIMBATH Ha CTaH 3JI0POB'A, 3HW)KYBaTU PU3MKH
BUHUKHEHHS aJIMEHTApHO-3AJIEKHUX 3aXBOPIOBaHb Ta MiATPUMYBaTH iMyHiTeT. Cepen po3mairts
(YHKIIOHAJILHUX 1HTPEIIEHTIB OCOOJIMBY yBary HayKOBIIIB Ta BHPOOHUKIB IPHUBEPTAE ITHUKOPIH
(Cichorium intybus L.), skuii € OaraTum JpKEpeNoOM PO3YMHHHX Xap4YOBHX BOJIOKOH (30Kpema
1HYJIIHY), MIKpPOCJIEMEHTIB, BITaMiHIB Ta aHTHOKCHUIAHTHUX CITOIYK.

BukopucTaHHs IHUKOPII0 Yy TEXHOJIOTii KHCIOMOJIOYHHX HAmoOiB Ja€ 3MOTY OJHOYAaCHO
BHUPIIIUTH JIEKiJbKa TEXHOJOTIYHUX Ta MEIMKO-O010JOTIYHUX 3aBAaHb. 3 OAHOTO OOKYy, 1HYIIH
[IUKOPII0 BUCTyHae€ NPeOIOTUKOM, SKHHA BHOIPKOBO CTHMYIIOE€ PICT KOPUCHOI KHIIKOBOT
Mmikpodmopu (Oidimo- Ta makTOOaKTEpiil), MOKpallye 3aCBOEHHS MiHEPAJbHUX PEUOBHH Ta
HOpMaJi3ye BYIJIEBOIHUHN 1 JimiaHUNA oOMiH. 3 iHIIOr0 OOKY LMKOpPiil Mae XapakTepHUN KaBOBO-
KapaMeJIbHHH TPHUCMAK, JIO3BOJISIE PO3IIMPUTH ACOPTUMEHT O3J0pPOBYMX TPOIYKTIB  0e3
BUKOPUCTaHHSA IMITYYHUX apOMAaTU3aTOPIiB Ui OApBHUKIB.

Merta qoCiIKeHHsT — OOTPYHTYBaHHS TEXHOJIOT1] KHCIOMOJIOYHOTO (DYHKIIIOHAJIEHOTO HATIOO
3 J0JAaBaHHSAM PO3YMHHOI'O EKCTPAKTy IMKOPIO s OJAEp)KaHHS MPOAYKTY 3 IiJBHUIIEHOIO
010JIOTIYHOO IIHHICTIO Ta BUCOKUMH CIIOKUBYHMMH BIIACTHBOCTSIMH.

B pe3ynpTaTi ONTUMI30BaHO CKIAJ PEUENTYPHOI CyMilll Ta JOCHIIHPKEHO BIUIUB PI3HUX
KOHIICHTpPALI €KCTPAKTy IMKOPiI0 Ha TEXHOJOTIUHI mapamMeTpu BUPOOHHWITBA. BcranosieHo, 1m0
palioHaJlbHa /1032 BHECEHHS PO3YMHHOIO LMKOPI0 CTaHOBUTH 1,5-2,5 % Bix 3arajnbHOi Macu
MOJIOYHOI CyMimm. 3a3HayeHa KOHIICHTpalis 3abe3rneuye TapMOHIMHMNA CMakoBUH Tpodiib
MPOJYKTY Ta MOTPiOHUI BMICT MpeOIOTUYHUX PEUOBUH 0€3 BUHUKHEHHS HaJMIpHO1 T1pKOTH.

BHeceHHs MIATOTOBIEHOrO0 PO3YMHY LMKOPIIO JOLUUIBHO 3[IMCHIOBATH Yy HOpMajli30BaHe
MOJIOKO Ha eTaml MIArOTOBKM CHUPOBHHH Tepel mnacrepusaiiero mpu Temmneparypi 40—45 °C. Lle
3a0e3rneuye MIBHUJIKE PO3YMHEHHS, PIBHOMIPHUI PO3I10/11J1 KOMIIOHEHTIB Ta YCyBa€ PU3UK YTBOPEHHS
ocany.

TexHomoriuHa cxeMa BUPOOHHUIITBA (DYHKIIIOHATBLHOTO HAMOK 3 ITUKOPIEM BKIIIOYAE Taki
KITIOYOBI eTaIu:

1. Po3unHEHHS €KCTPAKTy LUKOPIKO y HEBEJIMKIN KUIbKOCTI Terioro Mosoka (40—45 °C) Tta
BHECEHH JI0 3araibHOTO 00'eMy 32 PETEIBHOTO NIEPEMINTyBaHHS.

2. Ilacrepu3anis Ta roMoreHizaris cmen 3a Temneparypu 85-90 °C 3 Burpumkoro 5-10
XBHIIMH, 110 FapaHTye SHHUILICHHS MaTOTeHHOI MIKpO(QIOpH Ta JCHATYpaIlilo CHPOBATKOBHX OLIKIB
JUISt cpopMyBaHH;I MIITHOTO 3ryCTKY. ['oMoreHizanito npoBosaTh npu TUcKy 15—17 Mlla.

3. OxonomxeHHs cyMmilli 10 TeMmreparypu ckpamryBaHHs 38—40 °C, BHeCeHHs KOMOIHOBaHO{
3aKBACKHM MOJIOYHOKHUCIIUX OaKTepii Ta CKBAlIyBaHHS J0 JOCATHEHHS TUTPOBAHOI KUCIOTHOCTI 70—
80 °T.

4. TlepemilryBaHHs, OXOJOKEHHsI Ta (acyBaHHS Ta JO3pIBaHHS B XOJOAWJIBHIN Kamepl npu
4+2 °C.

JlocnmipKeHHsT JUHAMIKM CKBAIlyBaHHS IOKAa3ald, IO BYTJIEBOAM IMKOPIIO CTHUMYIIOIOThH
PO3BUTOK 3aKBallyBaJIbHOI MIKPO(DIOPH, CKOPOUYIOUYH TPUBATICTh CKBalTyBaHHs Ha 30—40 XBWIKH.
JlogaBaHHSI ITUKOPIIO MiABHINYE €PEeKTHUBHY B'S3KiCTh roroBoro Hamoro Ha 10-12 %, cnpusitoun
(hopMyBaHHIO OJHOPIMHOI, HIKHOI KOHCHUCTEHIIi, IO 03BOJSE BIJIMOBHTHCS BiJ INITYYHHX
TekcTyparopiB. ['oToBHi Hamiii Mae MpUEMHHMIA LUKOPIHHO-KaBOBO-MOJIOYHHUI CMaK, BHpa)KEHHUH
apomar Ta piBHOMIPHUH CBITJIO-KPEMOBUH KOJIp.

Po3pobnieHHs Ta BIPOBAKEHHST TEXHOJIOT1] KHCIOMOJIIOYHOTO HAIOI0 3 IIUKOPIEM Ja€ 3MOTy
PO3IMIMPUTH ACOPTHUMEHT BITUM3HSIHUX (DYHKIIOHATBHUX MPOAYKTIB MPEOIOTUYHOIO CIPSMYBaHHS.
Buxopucranns nukopiro 3a0e3nedye BHCOKI SIKICHI XapaKTEPUCTHKH MPOAYKTY, IMiJABHIIYE HOTO
KOPHUCTh U 370pOB'Sl CIIOKMBa4da Ta BiJKPUBA€E TIEPCIICKTHBHI HANMPSIMH IS ITiJIPUEMCTB
MOJIOYHOI TaTy3i.
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PO3POBJIEHHA TEXHOJIOT'TI KHCJIOMOJOYHOI'O HAIIOIO 3 COJIOJIOM I3
BUKOPUCTAHHSAM ®EPMEHTATOPA TETRA PAK / ALFA LAVAL

PesynbpTaTi IPOBENCHUX JOCIIHKEHB JIATIIN B OCHOBY PO3POOKH TEXHOJIOTIT KHCIOMOJIOYHOTO HAIIOK0 3 COJNIOOM
i3 BUKOpucTaHHsM pepmentaropa Tetra Pak / Alfa Laval. HaliontumanbHinM BUSBUBCS BMICT CONoLy Ha piBHi 3—5 %
BiJl MACH HOPMAJTi30BaHOI CyMiIIi.
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DEVELOPMENT OF FERMENTED MILK BEVERAGE TECHNOLOGY WITH MALT
USING TETRA PAK/ALFA LAVAL FERMENTATOR

The results of the research formed the basis for the development of a fermented milk beverage with malt
technology using a Tetra Pak / Alfa Laval fermenter. The most optimal malt content was found to be 3-5% by weight of
the normalized mixture.

Keywords: technology, functional beverage, yogurt, malt, fermenter, fermentation.

CyuacHi TeHAEHLIT PO3BUTKY Xap4yoBOi IHAYCTPIi COPSIMOBaHI Ha PO3IIMPEHHS aCOPTUMEHTY
(GYHKI[IOHAJIbHUX HAMoiB, SKI TapMOHIHHO MOEJHYIOTh HYTPIEHTHMHM MOTEHIial CHPOBUHU
TBAPUHHOTO Ta POCIMHHOTO MOXOKEHHS [ 1].

[lepcneKTHBHUM HaAmNpsSMOM € TIO€THAHHS OLIKOBO-BYTJICBOJHOTO KOMITJIEKCY MOJIOKa 13
POCIIMHHUMH €KCTpaKTaMH 3€pHOBOi TPYNH, 30KpeMa SUMIHHUM YM XHUTHIM cojogoM. Comof
MICTUTh KOMIUIEKC JIETKO3aCBOIOBAaHUX BYTJIEBOJIB (30KpeMa MalbTO3y 1 TJIFOKO3Y), BUIBHHUX
aMIHOKHCIIOT, BiTaMmiHiB rpynu B Ta wminepanpHux peuoBuH [2]. Lle poOuth ioro nocuth
e(pEeKTUBHUM NPeOIOTHUYHUM (DAKTOpOM ISl CTUMYIIOBaHHS JKUTTENISIBHOCTI 3aKBallyBalbHOT
MIKpOGIOpH.

[IpoTe BOpOBaJKEHHS POCIMHHUX KOMIIOHEHTIB Yy MOJOYHY OCHOBY 3MIiHIOE CTPYKTYpHO-
MEXaHIYHI BJACTUBOCTI 3TYCTKY, MIJBUIIYE pHU3UK BHHUKHEHHS CHHEpE3UCy 1 BHMarae
TeMIIepaTypHOTro Ta riApoANHAMIYHOTO KOHTpOJIHo [3].

AHani3 Cy4acHMX HayKOBUX MyOJiKalii CBITYUTH MpPO CTajle 3pPOCTaHHS IHTEpecy 10
CUHOIOTUYHHUX MOJIOYHO-3€PHOBUX cHCTeM. JIOCHIKEHHSMH BCTAHOBJIEHO, IO BHECEHHS
COJIOZIOBOTO KOHIIGHTPAaTy YW €KCTPAaKTy MpPHCKOproe pict JjakToOakrepiii  (Lactobacillus
acidophilus, Lactobacillus delbrueckii subsp. bulgaricus) [1]. Takox BcTaHOBICHO, IO
HEKPOXMAJIHCTI TMojicaxapuan (30Kpema OeTa-TrIroKaHW) COJIOY 3/JaTHI IMiJIBHINYBAaTH B’ S3KICTh
CHCTEMH, TpPOTE 3a HAJAMIPHOI KOHIEHTpalii MoOXe CrocTepiratucs aectabinizaiis Ka3zeiHOBOTO
TeJTI0, 110 BUKJIMYE BiJICTOIOBAHHS CUPOBATKH [3].

46


https://www.mdpi.com/search?q=functional+beverages

Mertoto pob6otu Oyno OOTpyHTYBaHHsI PEIENTYPHOTO CKJIaNy Ta TEXHOJIOTIYHUX TMapaMeTpiB
BUPOOHUIITBA KHCJIOMOJIOYHOTO HAMOK 3 COJIOJIOM 13 3aCTOCYBaHHSM Ol0TEXHOJOTIYHOTO
KOMILTEKCY Ha 06asi (hepmenTaropa Tetra Pak / Alfa Laval.

JlocimigHl 3pa3kd KUCIIOMOJIOYHUX HAIOIB BHTOTOBIISUIM HAa OCHOBI HOTYpTYy 3 MacoOBOIO
qacTKow kupy 3,2 %. Ha mepromy erami eKCriepUMEHTIB BU3HAYAIH ONTHMAJIbHY J03Y COJIOIY,
KWW BHOCWJIM T 4ac 3akBailyBaHHsA. Ha npyroMmy erami OLiHIOBaJM OpraHOJICITUYHI, (i3UKO-
XiMiuHi Ta MiKpOOi0JIOTIYHI TOKa3HUKH 32 3arajJbHONPUHHATUMU METOIUKaMH. Byno BUTOTOBIIEHO
TPH JOCTiHI MapTii KUCIOMOJIOYHOTO HAIOKO 3 PI3HUM BMICTOM CYXOTO COJIoAy BiamoBimHo 3%,
5% Ta 8 %.

Hacrepusauiro cymimi npooauiu npu remieparypi 86-88 °C. Cyxuii conox nomnepeaHbo
PO3YMHAIN Y 3HEKHPCHOMY MOJIOLII Ta BHOCWJIM B OXOJIOJUKEHY 10 Temmeparypu 40-44 °C
MOJIOYHY CyMIII i3 3aKBacKoOIo. CKBaH_IyBaHHSI HaIoX MPOBOIMIM  HPOTATOM 4-6 ron. y
dbepmentaropi Tetra Pak / Alfa Laval, skwuii mo3Bosise peamizyBatu KepoBaHy (hepMeHTALIO
3aBJIKH TOYHIl TEPMOpEry/suii COPOYKH OXONOUKCHHS/HArPIBAaHHSA 1 IIAJHUM peKHMaM
NepeMilllyBaHHs CIEIiaJIbHUMH MiIIAJIKaMA 3 HHU3bKUM 3CYBHUM 3YCHIUISIM Ta IHTETPOBAaHOMY
KOHTPOJIIO KHCIOTOYTBOPEHHSI Ta TOMOTeHi3amii 3rycTky. Ilicisi ckBauryBaHHS KHCIOMOJOYHHUA
HaITii 3 COJI0I0M 0X0J10KyBaH 110 4—8 °C 1 HanpaBJIsiId Ha 30epiraHHs.

[IpoBeseHa opraHoIeNTHYHA OLIHKA TIOKa3aja, M0 30UIBIICHHS] YaCTKH COJIONY B peUENnTypi
KHCJIOMOJIOYHOTO HAIOI0 BIUIMBAE HA TOCWJICHHS IHTEHCUBHOCTI KOJBOPY, HA MOSIBY XapaKTEPHHUX
COJIOJTOBUX HOTOK Yy CMAIli Ta apoMari, a TAaKOK Ha 3MiHY KOHCHCTEHII].

JlocimipKeHHs TTOKa3alii, 0 BHECEHHSI CYXOT'0 COJIOAY YIIOBUIBHIOE MPOIEC MOJIOYHOKHCIIOTO
OpofiHHs mig yac 30epiranHs Hamow. ToMy MOKIIMBE MOJOBKEHHS TEPMiHY 30€piraHHs TOTOBOTO
npoxykry. Ilpu 30epiraHHI HAIOK CIOCTEIranocs IOCTYHOBE 3MCHIUCHHs B sskocti. Taxa
TCHJICHIIISI MOXKE TMOSICHIOBATHCS OCOOTMBOCTAMU CTPYKTYPH MOPOIIKOIOMIOGHOrO HAMOBHIOBAYA,
KWl 3a0e3reuye PIBHOMIPHHI PO3IOMIT BOJIOTM MK YaCTHHKAMU TOAPIOHEHOI POCIMHHOL
CHPOBHMHHU. 3aBISIKU I[bOMY CTPYKTypa MpPOJYKTY 3alliIIajacs CTAOUTbHOK MPOTATOM YChOTO
nepioay 30epiranHs.

[Tig yac 30epiraHHsl KUCIOMOJIOYHOTO HAMOK KUTbKICTh BUALIEHOI CHPOBATKH 3allMIIanacs B
MeXax JONYCTUMHX HOpM. HaliMeHIlle BUUICHHS CUPOBATKH 3a(iKCOBAHO y 3pa3Ky 3 J0JaBaHHSIM
3 % cyxoro conoay. Pe3ynbratu MiKpoOi0JIOTIYHUX AOCHIKEHb MOKAa3alH, 110 CaHITapHUN CTaH
JOCIIKYBAHOTO TIPOAYKTY € 3aJOBUTEHUM.

TakuM 4YWHOM, Ha OCHOBI TIPOBEIECHHUX JOCIIIKEHb OyJIO pO3pOOJICHO TEXHOJIOTIIO
KHMCJIOMOJIOYHOT'O Hamoo 3 cojioioM. ONTUMaNIbHOIO 03010 JIJIsl BHECEHHS HallOBHIOBaya Oyio 3—
5 % comnoay BiJ Macu HOpMaji30BaHOi cyMilli. BukopucTaHHs B TEXHOJIOTIT HaMoO0 (pepMeHTaTopa
Tetra Pak / Alfa Laval no3Bomnsie 3abe3mnednti KepoBaHY KIHETHKY KHCIOTOYTBOPECHHS 3aBJSKU
BHUCOKOTOYHIHM TEPMOpPETyJIsiilii COPOUYKH TaHTE€HI1aIbHOIO TUITY Ta aJHOMY IEPEMIIIYBaHHIO.
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BIJITBOPIOBAJIBHA 3JATHICTH KOPIB 3AJIEJKHO BIJI PIBHA MOJIOYHOI
MHNPOAYKTUBHOCTI TA BIKY

VY miIeMiHHOMY pPenpoayKTOpi 3 pO3BEICHHs YKPaiHCHKOI YOPHO-Psi001 MOJIOYHOI MOPOIM i3 BHKOPHUCTAHHSIM
aBTOMATH30BaHOI CUCTEMHU MOHITOpHUHTY SenseHub BH3HAYCHO 1HICKCH BHUSBICHHS OXOTH, 3aILTiIHCHHS Ta TUTBHOCTI Ta
1XHIO 3aJIC)KHICTh BiJI BEJIMYMHU CEPEIHBOJ000BOTO HAOKO 1 BIKY KOPIB.

KuarodoBi ciioBa: MOJOYHE CKOTapCTBO, KOPOBH, IHICKC BHSBICHHS OXOTH, IHAEKC 3aIUTiTHCHHS, 1HICKC
TIIBHOCTI, CEpEIHBOTOOOBHI HAliH, BiK KOPIB.
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REPRODUCTIVE PERFORMANCE OF COWS DEPENDING ON THE LEVEL OF MILK
PRODUCTION AND AGE

In a breeding nucleus farm of Ukrainian Black-and-White Dairy cattle, using the SenseHub automated
monitoring system, the heat detection rate, conception rate, and pregnancy rate were determined, as well as their
dependence on the average daily milk yield and cows' age.

Keywords: dairy cattle, cows, heat detection rate, conception rate, pregnancy rate, average daily milk yield, age
of cows.

VYrpaBiiHHA BIATBOPEHHSM € TOJOBHUM YMHHHUKOM €KOHOMIYHOI CTIMKOCTI rOCHOJIApCTB 13
BUPOOHMIITBA MOJIOKA, OCKUIBKM IOJOBXKEHHS CEpBiC-TIEpiOAy CHPUYHMHSIE 3HAYHI 30UTKU uepes
HEJOOTPUMAHHS MOJIOKa Ta BHUTpAaTH Ha YTPUMaHHS HENPOAYKTHBHOI XyAoOu. BaxiauBum
inaukaropom edektuBHOCTI € iHAekce TimbHOCTI (Pregnancy Rate, PR), sikuii mokasye BiICOTOK
TUTBHUX KOPIB 3a KOKeH 2 1-IeHHHMI cTaTeBHI LUKII, BiJl yCIX TBAPUH, TOTOBHX A0 OociMeHiHHs [1].
EdexTuBHICTh IITYYHOTO OCIMEHIHHS OOMEXeHa HHM3KOI YMHHHKIB, 30KpeMa Ha HBOTO BIUIMBAE
TEIUIOBUM CTpeC, IO TMOTIpIIye SKICTh OOLMUTIB Ta paHHIM eMOpioHaNbHUN pPO3BUTOK [2],
HETaTUBHHUI €HEPreTUYHUU OallaHC Ha MKy JIakTamii [3], a Takok KBawi(ikaris TeXHIKa Ta SIKICTh
cnepmoio3 [4]. OuiHka yCHIIIHOCTI BIATBOPEHHSI BUKJIIOUHO 32 MOKAa3HUKOM 3aIlIiIHFOBAHOCTI €
HEKOPEKTHOIO, OCKIJIbKM BOHA HE BPAaXOBY€ HEOCIMEHEHHX KOpiB, TOMY LIJILOBUM OPIEHTHPOM ISt
BHUCOKONPOAYKTUBHOTO CTajJa € JOCATHEHHS mokazHuka PR Ha piBHI 25% 1 BuIEe HUIIXOM
MOETHAHHS IITYYHOTO OCIMEHIHHS Ta MPOTOKOJIBHOTO YIIPABIIHHS CTATEBUM ITUKIIOM [ 1].

MeTo0 1BOro JOCHIKeHHS Oyn0 BHU3HAUUTH XapakTep BIUIMBY pPIiBHS MOJIOYHOI
MPOAYKTHUBHOCTI Ta BIKY KOpPIB Yy JIAaKTaIliIX Ha BEIMYUHY 1HJIEKCY TUIBHOCTI 3 BUKOPHUCTAHHSM
JAaHUX aBTOMATH30BaHOi cucteMu MOHITOpuHry SenseHub. JlocmimxkeHHS mpoBOAMIOCH Ha 0Oasi
TOB «OcrtpiiikiBCbke» — IUIEMIHHOTO PEMPOIYKTOpa 3 PO3BEACHHS YKPATHCHKOI YOPHO-psOOi
MoJIouHO1 mopoau. st mpoBeneHHsl aHanmizy Ha 0asi rocmoaapcTBa Oyno copMOBaHO OCIHITHI
TpyNU KOpPIiB 3aJIe)KHO BiA piBHA 10OOBOTO HAJOK0 Ta BIKY Y JaKTamisX. YTPUMaHHS KOPIB —
6e3npuB’a3H0-00KCOBE, MOTHHS — TPUPA30Be Ha AOiIBHIN ycraHoBll «Kapycenb» Ha 32 wmicis.
Cepennit Hamii 3a jakrtaniro y crami ctaHoBuTh 11075 kr, 3a 305 guiB — 10339 xr. Cepennst
TPUBAJICTh cepBic-niepiony y craai — 105 aHiB, iHAEKC ociMeHIHHS KopiB — 1,83.

AHani3yBavcs Takl MOKa3HUKU: 1HAEKC BUSBJICHHS OXOTH (BU3HAYAETHCS SK BIJHOIICHHS
KIIBKOCTI OCIMEHEHUX TBAapWH BIPOJOBXK 21 JHS 1O KIIBKOCTI TBapWH, TOTOBUX JI0 OCIMEHIHHS
BNPOAOBXK 21 JHS), IHIEKC 3arTiqHEHHs (BIIHOIICHHS KUTBKOCTI 3aIUTIIHEHUX KOPIB JI0 KUIBKOCTI
OCIMEHEHUX KOpIB) Ta 1HJAEKC TUIBHOCTI (MOOYTOK I1HIEKCY BHSBJIEHHS OXOTH Ta 1HJEKCY
3arigHeHHs) [5].

JUia  BU3HAUEHHS  XapakTepy B3a€EMO3B'A3Ky MDK pIBHEM  IPOJYKTHBHOCTI  Ta
BiJITBOPIOBAILHOIO 3/IaTHICTIO KOPiB OyJI0 MPOBEACHO aHAi3 OCHOBHUX BiATBOPIOBAILHUX 1HAEKCIB
3aJIEIKHO B1J] BEJTMYMHH CEPEIHHOA000BOTO HaI00 (Tad. 1).

Tabmums 1 — BinTBopoBaJibHA 3MaTHICTH KOPIiB 32J1€KHO Bi/l piBHS cepeqHb01000BOr0 HAT010, X = S.E.

Cepe;[HLF)v;[o6OBHI71 Kopis, roxis Ianexc BI/IHB(.)]'IEHHSI .IHJZ[CKC Innexe TinbHOCTI, %
HaJiH, KT 0xoTH, % 3aIuTi THEHH, %

10 25,0 kr 224 58,4+1,25° 43,5+0,90° 25,440,773
25,1 35,0 xr 412 54,1+1,05° 36,2+0,87° 19,610,75°
35,1-45,0kr 368 45,8+1,14° 29,1+0,57° 13,3+0,418
noHax 45,1 xr 133 39,2+1,41 22,4+0,84 8,8+0,83

Mpumitka: Tyt i B Ta6n. 2 3P < 0,001 NOpPiBHAHO 3 HAWHIKYMM 3HAYEHHAM MOKA3HUKA.

Opnepxani pesynbTaTH CBITYaTh MPO 3BOPOTHY 3aJEKHICTh MK HAJOEM KOpiB Ta IXHBOIO
BiJITBOPIOBAILHOIO 3MIaTHICTIO. HaiiHmk4i 3HaueHHs 3a BCiMa JOCTIKYBAaHUMH TMOKa3HUKaMU
3a)ikCOBaHO y BHUCOKOIPOIYKTHBHIN Tpymi KOpiB i3 cepeaHh0on000BUM Hamoem moHan 45,1 kr
(ingexc BusBIcHHS ox0TH — 39,2 %, 3amnianenns — 22,4 %, TinbHOCTI — 8,8 %). 31 3HMKEHHIM
piBHS J000OBOTO HAAOK CHOCTEpiracThesi BHCOKomocToBipHE (p < 0,001) 3pocTraHHS BCiX
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BITBOPIOBAIBHUX 1HJIEKCIB. 30Kpema, y rpymi 3 Hamgoem a0 25,0 Kr iHAEKC BUSBICHHS OXOTH
NepeBUIlyBaB MiHiManbHe 3Ha4YeHHA Ha 19,2 %, ingexc 3ammigHeHHs — Ha 21,1 %, a iHzgekc
TimpHOCTI — Yy 2,89 pasu (25,4 % npotu 8,8 %). OTpumaHi pe3ynbTaTd CBiIYATh HPO Te€, IO
KOPOBH 3 BHCOKHM pPIiBHEM JIAKTAI[IHHOTO HAaBaHTa)XCHHs MOTPEOYIOTH IMiJBUINEHOI yBaru s
3a0e3neYeHHsT HaJIe)KHOTO Mepediry cTaTeBoi MUKIIYHOCTI Ta BUCOKOI pe3yIbTaTUBHOCTI IITYYHOTO
OCIMEHIHHSI.

BiaTrBoproBanpHa 37aTHICTH KOPIB € JUHAMIYHOIO (YHKINEIO, SKa 3a3HA€ 3MiH y IpoIleci
OHTOTEHE3Y ITiJl BIUTMBOM BIKOBHX Ta (i310JOTIYHUX YHMHHHUKIB. 3 BIKOM TBapWH Ta 30UIbIICHHSIM
TOPSA/IKOBOTO HOMEpa JIAaKTalil BifOyBa€ThCs TpaHC(hOPMALis OOMIHHUX MPOLECIB, MIiABUILYEThCS
piBE€Hb MOJIOYHOT HpOI[yKTI/IBHOCTl Ta 3pOCTAE HABAHTAKCHHA HA PENPOAYKTHBHY CHCTEMY. Host
BU3HAYCHHs BIKOBOI NMHAMIKM ()EPTUIBHOCTI MAaTOYHOIO IOrOJiB’s Oyio TPOBEICHO aHawi3
OCHOBHUX BIITBOPIOBATBHMX 1HACKCIB 3aJICKHO BiJI MOPSIKOBOTO HOMEpa JIaKTallii Kopis (Tadu. 2).

Tabmuns 2 — BiaTBopioBajbHa 31aTHICTh KOPiB 3aJ1e:HO Bin Biky, X+S.E.

. . o . . Innexc BUABNEHHS Tanexc . .
Bik kopiB, nakramii Kopis, romnis oxoTH, % sartimenns, % Inaexc TiapHOCTI, %
nepia 482 60,2+1,10° 41,240,843 24,8+0,63°
Jpyra 384 53,7+1,048 34,8+0,78° 18,740,498
TpeTs 1 cTaprie 435 46,1+1,28 27,9%0,70 12,9+0,43

BusiBiieHO BiKOBY IMHAMIKy 3MiHM BiATBOPIOBaIbHMX iHJCKCIB. [loKasHHKM KOpIiB mepuoi Ta
apyroi nakrauiii (P < 0,001) nepesuiyBay BiAOBIAHI 3HaYCHHs KOPIB TPETHOI JAKTALLi i cTapiie.
HaiiBuimuii piBeHb BiATBOPIOBAJIBHOI 3IaTHOCTI 3a()iKCOBAHO Yy KOPIB MEPIIOi JaKTailii, Jie iHIeKC
BHSIBJICHHSI 0XOTH cTaHOBUB 60,2 %, 3ammignenns — 41,2 %, a tubHOCTI — 24,8 %. Y KOpiB
Apyroi JaKTamii CHOCTEepIrajgocs TOMIpHE 3HUKCHHS IMX TIOKAa3HUKIB, IO € TPUPOIHUM
pe3yabTaTOM 3POCTAaHHS JIAKTALIHHOTO HaBaHTKEHHs. HalHMKYI 3HAYEHHS BiATBOPHOBAIBHUX
1HAEKCIB 3a()iKCOBAHO y TPYIU KOPIB TPETHOI Ta CTapIIUX JAaKTalid (1HAEKC BHUSIBICHHS OXOTH —
46,1 %, samnigaenns — 27,9 %, timpHOCTI — 12,9 %).

BucHoBok. BcCTaHOBICHO CTaTHCTHYHO BI/ICOKO,I[OCTOBipHy (P < 0,001) szanexuicts
BIZATBOPIOBAJIBHOT 3/1aTHOCTI KOPIB BiJi PiBHS iXHBOI MOJIOYHOI IPOJAYKTUBHOCTI Ta BiKy. HaliBuiui
3HAYCHHs BIATBOPIOBAIBHHUX IHJEKCIB CIIOCTEPITarOThCs y KOPIB 13 1000BUM HagoeM xo 25,0 kr
(25,4 %) Ta y mepBicTok (24,8 %). V BHCOKOTPOYKTHBHHX KOpIB (CepeaHbOI000BHII Hallil MOHA/
45,1 xr) Ta KOpiB TPETHOI 1 CTAPIINX JAKTAIH el MOKAa3HUK 3HWKYETHCS BiAMOBIAHO 10 8,8 % Ta
12 9 %.
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OIIIHKA OPTAHOJIENITUYHUX BJIACTHOBCTEM I''TA3YPOBAHUX CUPKIB

JlocnmipkeHO OpraHOJIETITUYHI BJIACTUBOCTI TJa3ypoOBAaHUX CHPKIB:  METOJOM 0ajoBOTO OIIHIOBAaHHS Ta
npodimoBanHs QueBopy. 3alporOHOBAHO YIOCKOHAJEHHS OanbHOi OIiHKW. BCTaHOBIEHO OCHOBHI JECKPHIITOPH
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BUpOOIB Ta TX ONTUMaJIbHI PiBHI.
KoarouoBi cioBa: ria3ypoBaHi CHPKH; OpraHOJIENTHYHA OLHKA; OajbHUII MeTox; npodimoBaHHs (ueHBOpY;
CCHCOPHI JICCKPUIITOPH; IHTEHCUBHICTb IECKPUITOPIB.

HREBELNYK O.P., candidate of technical sciences
Bila Tserkva national agrarian university

EVALUATION OF THE ORGANOLEPTIC PROPERTIES OF GLAZED CURD BARS

The organoleptic properties of glazed curd bars were investigated using scoring and flavor profiling methods. An
improvement to the scoring method is proposed. The key product descriptors and their optimal levels were established.

Keywords: glazed curd bars; organoleptic evaluation; scoring method; flavor profiling; sensory descriptors;
descriptor intensity.

['ma3ypoBaHi CUPKH BiTHOCATHCS J0 MPOIYKIIIi JecepTHOro npu3HaueHHs. L{i BupoOu MaroTh
IIMPOKHUNA MOIMUT Y CIIOKHUBAYiB, 0 O0YMOBIIIOE KUTBKICHUM 1 SKICHUH PO3BUTOK MOTY)KHOCTEH X
BUpoOHUITBA. JIiHIlKAa IIMX BUPOOIB TMOCTIMHO po3muproeThes. Lle BimOyBaeThcs y Hampsmax
YIIOCKOHAJICHHS 1HTpeAieHToi 0a3u, BHUKOPHCTAHHS CHUPOBHHHM (YHKIIOHAJIHHOTO IMPH3HAYCHHS,
HOBUX MiJIXO/iB 10 (OPMYBAaHHS CKJIAIy SIK KHCIOMOJOYHOI OCHOBH, TakK 1 Iia3ypi, 3MiH y cdepi
MaKyBaHHS, MAPKETUHTOBHUX PIllICHb.

Ha cborogni BiTUM3HSHE BUPOOHUITBO MPOIMOHYE IMIUPOKUN BUOIp TIA3ypOBAaHUX CHUPKIB.
HunimHii cnoxuBad BUMarae BUCOKOI SIKOCTI MPOAYKIii. | Ayt yTpuMaHHS HOTO MOMUTY BayKJIMBO
BpPaxOBYBaTH BCi 3HaYMMi MMOKa3HUKHU. [lonepeHiMu JOCIIPKEHHSIMHI BHSIBIICHO, 110 (hopMyBaHHS
¢bynkmii GakaHOCTI BKJIIOYAE B cede OpraHoNeNTHYHI, (i3UKO-XiMi4HI BJIACTUBOCTI, XapyoBY
miHHicTh. | HeoOXimHMM € BpaxyBaHHS ycix 0UX (akTopiB uis (GOpMyBaHHS 3aralbHOTO
KOMILJIEKCHOTO TIOKa3HHUKa sKOCTi [1].

Boanoyac opraHonenTH4Ha OIIHKA BIJIrpa€ BaXIUBY pOJb HpPH BHOOPI CHOXKHUBAYEM
npoaykuii. BoHa Moke Martu BHUpIIadbHY poiib Y (popMyBaHHI KymiBeIbHOI NPHUBAOINBOCTI.
Tpaguiiiinum € OanbHEe OIIHIOBaHHS TJ1a3ypoBaHHX BHPOOiB. BiH 1a€ MOXIMBICTH OTpUMATH
KOMIUICKCHY OpTaHOJICNITHYHY OIIHKY BogHOYAC, ICHYFOTH 1 1HIIII METOA CEHCOPHOTO OIIHIOBAHHS.
Cepen Hux — meton GielBopy, KU a€ 3MOTYy OUIBII JeTali3yBaTH CEHCOPHY OLIHKY [2].

Meroto poGoTu Oyf0 TOCHIIUTA OPTaHOJICITUYHI BJIACTHBOCTI TJ1a3ypOBaHMX CHUPKIB Ta
BU3HAUUTHU MOMKJIMBOCTI OaTbHOTO METO/AY OLIIHIOBaHHS Ta METOly MPOQiIIOBaHHS.

Jnst mociipkeHb Oyno BUKOPUCTAHO TJIa3ypoOBaHI CHUPKH TOIMYJISPHUX TOPTOBHX MAapoK:
«Depmarn (TIB «Poxuimancekuit CHP3aBOJ»), «31aroga» (ITpAT «KoM0Oinar
«[Ipuaninposcekuit»), «lonbue» (TOB «Monounuii nim»), «®anni» (TOB «Momounuii aim»),
«Premialle» (TIB «Poxurancekuii cup3aBoa») [3].

Jlnsa  omiHioBaHHA Oyno oOpaHO BHUpPOOM 3 HAlOBHIOBAaYe€M THUNY «BHIIHA». Bubip
HaroBHIOBaYa OOYMOBJIEHO aHAJI30M BITYM3HSHOTO PUHKY. 3HaillieHO, 110 BIH BIJIHOCUTHCS 0
HaNUOUIbII MOMYISPHUX HAPIBHI 3 BAHULIIO Ta IIOKOJIAIOM.

s aHanizy Oyno BiniOpaHo 7 3pa3kiB: 1 — 31 cMakoM BaHIIl (3pa30K Ui NOPIBHSAHHSA); 2 —

HAallOBHIOBAY «BUIIHSA-YEPEITHS»; 3 — HAIMOBHIOBAY «BUIIHA»; 4 — TEPMI30BaHUU CHPOK 3
HAMOBHIOBAYEeM «BUIIHS»; 5 — TEPMI30BaHHUI CHPOK HA TMEYHMBI 3 HANIOBHIOBAYaM «BUIIHS»; 6 —
HAllOBHIOBAYl «KakKao», «BUIIHSA», 7 — HANOBHIOBAY «BHILIHA», «KaKao» Ta apoOMaTHYHOIO

KoMo3utiero «KoKTelnp-mKep».

Bubip rnma3ypoBaHHUX CHpPKIB OXONUB MOXJIHMBI Bapialii CMakiB y HIilll BHUIIHEBOTO
HaIoOBHIOBaYa. 32 KOHTPOJIbHUI 3pa30K BUKOPUCTAHO BapiaHT] 3 HAMOBHIOBAUYEM «BAHIJIb.

[TouaTkoBO OyJ0 OLIIHEHO OPraHOJENTHYHI MOKAa3HUKH 3a 0ajJoBOIO OIiHKOI. BoHa
nepenbadae KUTbKICHE OLIHIOBAHHSI y TaKUX KAaTEropisix: 30BHIIIHIM BUITISA Ta Komp (4 6anmn);
CTPYKTypa Ta KoHcucTeHIis (9 0aniB); cmak 3amax Ta apomar (15 OaniB); makyBaHHS 1 MapKyBaHHS
(2 6amm) [4].

3HaifIeH0 HACTYITHI KIJTbKICHI TTOKa3HUKHU 3arajibHOi 0aJloBO1 OIiHKMU: 3pa3ok 1 — 29+0,5; 2 —
30+0,5; 3 —27+0,5; 4 — 25,5+0,5; 5 — 25,5+0,5; 6 — 29,7+0,2; 7 — 24,7+0,2.

Bapianii 3Ha4eHp 1o KOXHiN okpemiit kaTeropii 0yiau B Mexax 0,3-3 Ganu. 3a BUpaKeHHS Yy
BIICOTKOBOMY 3HA4YCHHI IPOCTEKEHO MOXKIMBE 3HIDKCHHs 3HadeHb Big 20 o 75%. Ile
TOSICHIOETBCSL )KOPCTKOKO CTPYKTYPORO GallOBOI OLIHKH, IO HE A€ MOXIHMBICTB OLIbII eheKTUBHO
pearyBaTu Ha 3MiHHU SIKOCTi BUPOOY.
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Jlyis yCyHEHHS 1IbOTO HENONIKY AOLITFHUM € BBEICHHS O0OMEXYBaJbHUX 3HAYECHB, 32 SKHX
3pa3oK OTPUMYE HETaTUBHE OI[IHIOBAHHS 32 OYy/Ib-SKUX 3HAYCHb 1HITUX KaTeropiil.

3a mpoBedcHHS O0agoBOi OIIIHKM HAWOUIbIIE 3HIKEHHS CIIOCTEpIrajocss y Kareropii
nakyBaHHs. Came TyT OyJs10 3aikcoBaHE BiICOTKOBE 3HUKEHHS MaKCUMaJIbHO MOJKJIMBOI OIIIHKH Ha
75%. Y npocninHomy 3pa3ky Oylio BHSIBIEHO BHKOPUCTaHHS HEBJAIOrO MOEAHAHHS KOJIbOPOBOI
ramu Ta mpu@TiB, 110 BEJIO 10 3HAYHOTO 3HWKEHHS 1HPOPMATUBHOCTI YIIAKOBKH.

Takox Oyyio mpoBeneHe OIiHIOBaHHS BUPOOIB Ha OCHOBI MeTOy MpodiatoBanHs. [ mporo
OyJ10 BU3HAYEHO OCHOBHI JICCKPUIITOPH TJIa3ypOBAHUX CHPKIB Ta BU3HAUCHO iX KUIBKICHUM aHai3.
3HaNJICHO, [0 OCHOBHMMH JCCKPUITOPAMHU € HACTYIIHI: XapaKTCPHCTHKU apoMaTy (moxonanﬂnﬁ
BaHIIBHUH, apomar BUIITHI, JIIKEPY); XapaKTePUCTHKU CMaKy (CONOaKICTh, MIOKOIATHUN, HAYNHKH,
KHCIIOMOJIOYHHH,  KHCIMH,  CTOPOHHIi);  KOHCHCTCHIII  (OZHOPIJHICTb,  KPYINHHYATICTh,
OOpOITHUCTICT). BU3HAYeHO ONTUMAaNIbHI PIBHI IHTEHCHBHOCTI OCHOBHHUX JECKPHUITOPIB, SKi
MOXYTb OYTH BUKOPUCTAHI K OPI€HTHP IIiJ] 4aC MOJANBIIOrO IPODUIIOBAHHS

3acTocyBaHHs npO(lenB GeitBopy Ja€ MOKIIMBICTh BUSIBUTH BILTUB KO)KHOTO KOMIIOHEHTY Ha
(dbopMyBaHHS 3arajibHOT CEHCOPHOI XapaKTEPUCTUKUA BUPOOY.

Takum 4MHO, TOCIIIKEHO OPraHOJICNTUYHI MTOKa3HUKHU TI1a3ypOBaHUX CHPKIB. 3HAWICHO, IO
3aCTOCYBaHHs 0allOBOi OIIHKH JIOLIJIPHO TOEJIHATH 3 BHECCHHSM KPUTHYHUX 3Ha4eHb. Meron
npo(dUTIOBaHHS J1a€ MOKJIMBICTh OUIBII YYTJIMBO pearyBaTH Ha 3MiHU CEHCOPHUX XapaKTEPUCTUK,
10 (POPMYIOTh SIKICTh BUPOOIB.
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BIJITBOPIOBAJIbHI SIKOCTI KOPIB I'OJIITHUHCHKOI MOPOIA

HageneHo pe3ynbpTaTé ITOCTIIKEHHS BiITBOPIOBAIBFHUX SKOCTEH KOPIB 3aJIE)KHO BiJI BiKy HEpIIOTO OCIMEHIHHS
Ha OCHOBI OIIHIOBaHHS CYMapHOTO HAJOK0 3a MEpII TPH JIaKTaIlil, 30epeKeHOCTI KOPiB, BUXOJY TEJAT, Koe]ilmieHTa
BiITBOPIOBAJILHOI 3[JaTHOCTI, BCTaHOBIIEHO, 110 CyMapHUH Halii 3a Mepiri TpH JakTamii komuBaBcs Bix 18 485 mo 25
784 kr, a HaWBHUIOrO 3HAYEHHs JOCATaB Yy KOPIiB, SKUX ynepiue ocimMeHsuin y Bimi 13,1-14,0 micsui. Haiiamxkui
MOKa3HUKH IMPOJIYKTUBHOCTI Ta 30€pEeKEHOCTI BCTAHOBJIEHO Y KOpIB, SIKMX yIeplle OCIMeHsuln y Biumi 16 micsauis i
cTapiue.

KoarouoBi ciioBa: KOpoBH, BIK NEPLIOr0 OCIMEHIHHS, BIATBOPIOBaJIbHA 3aTHICTh, MOJIOYHA NPOAYKTHUBHICTB,
HaJii, CepBiC-TePIOJ, CYXOCTIHHHHA Mepiod, TIMbHICTh, KOE(DIIIEHT BiATBOPIOBAJIBLHOI 3MaTHOCTI, BHXIA TEJNST,
30€PEKEHICTh.
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REPRODUCTIVE QUALITIES OF HOLSHTIN COWS

The results of the study of the reproductive qualities of cows depending on the age of the first insemination are
given based on the evaluation of the total milk yield for the first three lactations, the survival of cows, the yield of
calves, the coefficient of reproductive capacity. It was established that the total milk yield for the first three lactations
ranged from 18,485 to 25,784 kg, and reached the highest value in cows that were first inseminated at the age of 13.1—
14.0 months. The lowest indicators of productivity and preservation were found in cows that were inseminated for the
first time at the age of 16 months and older.

Keywords: cows, age of first insemination, reproductive capacity, milk productivity, hope, service period, dry
period, body weight, coefficient of reproductive capacity, yield of calves, preservation.
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Cepen HayKOBIIIB 1 BUPOOHHKIB MOJIOKA, HEMAE €AMHOTO TOTJISAY 0 ONMTHUMAIBHUX CTPOKIB
OCIMEHIHHSI TENHIlb, XO4Ya IMOKA3HUKK IMOJAO0 EKOHOMIYHOI Ta TOCHONApChkoi e(pEeKTHUBHOCTI €
OJTHMH 3 BU3HAYaJIbHUX MMOKA3HUKIB BEJICHHS Tany3i. BogHovac, He MOYKHA HE TIOTOJUTHCS 3 THM,
10 BXJIUBUM PE3E€PBOM IiABHILEHHS MOJIOYHOI MPOJYKTUBHOCTI Ta PEHTA0CIbHOCTI BUPOOHHIITBA
MOJIOKA € BCTAHOBJICHHS ONTHMAaJbHHUX CTPOKIB OCIMEHiIHHs TBapuH. KpiM TOro, BH3HAYCHHS
ONITUMAJILHOTO BIKY IUIIIHOTO OCIMEHIHHS Ma€ Ba)KJIMBE 3HAUYCHHS Ui 3a0€3MeUeHHs] HAJIC)KHOTO
piBus BigrBopenus craga [1, 3, 4]. HecBoeuacHe OCIMEHIHHS TBapuH MOXE IPH3BECTH [0
CKOPOYCHHS TPHBAJIOCTI iX NPOAYKTUBHOTO JOBTOJITTS, IO B CBOK YEpry, HETaTHBHO
[03HaYaTHMETHCS Ha (OPMYBaHHI Ta CBOEYaCHOMY PEMOHTI craza [2, 5].

JlocHiKeHHST 8i0mME0pIosaIbHUX AKOCMell Kopié TpoBoawincs Ha 0a3i rocmogapcrtea TOB
«Cirmer-Mink» JKutoMupcbkoi 00Js1acTi, IO CHEIATI3YEThCS HA PO3BEICHHI BEIMKOI poraroi
XyJno0u rolmTHHCbKOI mopoau. O6’€KTOM AOCHIKEHHS Oyl KOPOBH TOJIITUHCHKOI TTOPOIH, SKi
MajJii TpH 3aKiHYeH1 Jlakrtamii. J{7s mpoBeneHHsI po3paxyHKiB KOpiB OyJIO PO3MOIIJIEHO HA IT ATh
IpyI, 3aJIe)KHO BiJ BiKy mepmioro ocimeninus: | rpyna — go 12,0 micsuis; Il rpyma — 12,1-13,0
micsis; Il rpyna — 13,1-14,0 micsamis; IV rpyna — 14,1-15,0 micsauis; V rpyna — 16 micsmiB 1
cTapiue.

OpHuM 13 BOKIMBUX MMOKA3HUKIB, KU J1a€ 3MOTY OI[IHUTH MPOJAYKTUBHE JOBTOJITTS KOPIB, €
BEJIMYMHA CYMapHOTO HAJO0 3a mepir Tpu jakraiii. L{eil mepion € mocrtaTHIM sl KOMIUIEKCHOI
XapaKTEePUCTHKK MOJIOYHOI TMPOJYKTUBHOCTI Ta BIATBOPIOBAJIBHOI 3JaTHOCTI TBapWH. 3a
pe3yabTaTaMH MPOBEACHUX JOCIIPKEHb CyMapHHI Haill 3a MepIli TP JaKTamii y KOpiB pi3HUX
rpyn BapitoBaB Bif 18 485 kr y i rpymi g0 25 784 kr y Tpetiit rpymi (Tabm. 1).

Tabmms | — BnoiuB Biky mepmoro ociMeHiHHSI HAa HaJiii Ta 30epekeHicTH KOPiB 32 TPH JaKTaii

. 30epexeHicTh
306eperKeHICTh .
. . . ., . . KOpIB 3a TpU
I'pynu xopiB, 3a BIKOM IepIIoro TIOTOJIiB’ ST 710 Hapniit 3a nepmri Buxin
o . . o KB3 JaKTanii no
OCIMCHIHHSA 3akiHUeHHA 1-1 | Tpw nmakTamii, Kr | TemsT, %

BIJHOIIIEHHIO 10

nakrarii, % ..
> 1-i naxramii, %

1 rpyma — 1o 12,0 micamis 89,0 20 947+193,2 83,4 0,89 43,5+0,4
2 rpyma — Big 12,1 mo 13 micamiB 92,4 24 646%151,3 85,6 0,90 47,6%0,7
3 rpyma — Big 13,1 mo 14 micsmis 98,9 25 784+126,5 85,3 0,90 51,4+0,7
4 rpyna — Bin 14,1 mo 15 micsiB 88,1 20 021+131,3 83,4 0,89 40,3+0,3
5 rpyma — Big 16 micsmiB i OipIre 84,2 18 485+147,1 82,3 0,88 38,2+0,5

HaiiBumuit cymapuuii Hafiil 3a Tpu nepiui JaKkTaiii OTpUMaHO BiJ KOPIiB TPEThOT IPYIH, SKHX
yrnepme ocimMensiu y Bimi 13,1-14,0 micansa. ¥V uii rpym moka3Huk craHoBuB 25 784 kr. Ha
JIPYrOMY MICIIi, 32 BEIMYHMHOI CYMapHOTO Ha010, OyJaM KOpOBH Jpyroi rpynu — 24 646 xr. Y
TBAapUH MEPIIOi Ta YETBEpTOi Ipynl Iied MOKa3HUK cTaHOBMB BiAmoBiaHO 20 947 ta 20 021 «kr.
Haiinmxunii piBeHb MOJIOUHOT IPOAYKTUBHOCTI 3a MEPIIl TPH JaKTallil BCTAHOBJIEHO Y KOPIB I’ SITOI
rpynu — 18 485 kr. Orxe, BIK NEpUIOro OCIMEHIHHS MOB’s3aHUI 13 MOJANBIINM PIBHEM MOJOYHOI
MIPOJYKTUBHOCTI Ta 30€pEeKEHICTIO TBAPUH Y CTa/l.

IIpu npoMy He BCi KOpOBHM, BBEAEHI B CTaJg0, JKUBYTh MPOTATOM TpPbOX JIAKTaLiH.
30epexeHICTh KOPIB 3a TPH JIAKTAIlll MO BIJHOMIEHHIO JO MEPIIOi JaKTallii 3HaXOJAUThCS Ha PiBHI
Bix 38,2 no 51,4 %. Cepenniii Bik KOpiB y cTaji cTaHOBUB 2,5-2,8 makTarii. HaliBumuii BificOTOK
30epesxenocti kopiB (51,4 % 147,6 %) OyB y Tpertiii Ta Apyriil rpymnax Kopis.

BinTBoproBanbHa 37aTHICT TBApUH € BAXIMBOIO CKIJIAJOBOI TEXHOJOTil MOJIOYHOTO
ckoTapcTBa. Ha cywyacHoMy eTami 3HAaYHMM NpPaKTUYHUM 1 HAYKOBUH 1HTEpEC CTaHOBUTh
MiABUILEHHS PIiBHSA BIATBOPEHHS CTaja, OCKIJIBKU Yy 3B’S3KY 3 IHTEHCH(QIKAIIEI0 BHPOIIYBAHHS
PEMOHTHOTO MOJIOAHSKY BUHUKAIOTh MPOOJIEMH, OB’ A3aH1 31 3HWKEHHSIM PiBHS BIATBOPIOBAJILHUX
AKOCTeH TBapuH. Pe3ynbTaTu aHami3zy BiITBOPIOBAIBHUX SKOCTEH KOPIB, 3aJI€KHO BiJl BIKY MEPIIOTO
OCIMEHIHHS, HaBEJIEHO Ha PUCYHKY 1.
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Puc. 1. IlopiBHAILHMIT aHATI3 MOKA3HUKIB MPOIYKTHBHOCTI Ta 30epeKeHO0CTi KOpiB.

OnuuM i3 HalOlbm  iHQOPMATHBHMX IIOKAa3HWKIB, 3a SKHM BH3HA4alOThb PIBCHb
BIITBOPIOBAJIBHOI 3/1THOCTI KOPIB, € CEPBIC-IIEPIOA. Moro onTuMansHa TPUBANICTh, KA Ja€ 3Mory
OTPUMYBATH BiJl KO)KHOI KOPOBH IIO OJTHOMY TEJNATI Ha PIK, CTAaHOBUTH HE Ounbmie 80-90 IIHIB
IIpoanaisyBaBiiy 1aHi, MO0 TPUBAIOCTI CEPBiC-NePiOy KOPIB, BCTAHOBHIIA, IO y KOPIB yCiX
TPYIl TPUBAICTH CEPBIC-NIEPiOAY IEPEBHUIIYE HOPMATHBHI 3HAYCHHS 1 3HAXOIUTHCS B MEXKax BiJ
124,3 no 136,2 nHis.

TpuBamicTh CyXOCTIHHOTO TeEpioAy, y BCIX JAOCHIIHUX Tpymax, Oyira [emo MEHIIO
¢b131070T1YHOT HOPMHU Ta CTaHOBWJA B cepeaHboMy 55,8 muiB. Ciia 3a3Ha4yMTH, 110 HAWHMKYUN
MOKa3HUK OyB Y KOPIB MepIoi rpynu — 55,3 AHiB, a HaliAoBIIMI — y 11’ sATiH rpymi (56,2 AHIB).

Jlig OiabIl TOYHOI XapaKTEPUCTHKHU IUIOAIOYOCTI KOPIB OYyl0 po3paxoBaHO Koe(illieHT
BiJITBOPIOBAJIbHOT  3/1aTHOCTI (KB3) AKUM BimoOpakae CHCTEMaTHUYHICTh OTEJIECHb POTATOM
KajeHapHoro poky. Cyrreoi pisuuui 3a KB3 He BHsBICHO, HAWBHIKM BiH OYB y APYTiii Ta TpeTii
rpymnax (0,90). BianosigHo, HAWOUIBIIMN BUX1 TEIAT OyJIO OTPUMAHO BiJ TBAPUH IUX TPy (TIOHAT
85 %).

Haiimenmie TensT Oyio OTpuMaHO BijJ KOPIiB IT'STOI TPYIH 13 BIKOM HEPIIOr0 OCIMEHIHHS BiX
16 micsauiB i G6inbmie, y cepenabomy 82,6%, a HAMBHUIUIA MOKa3HUK BUXOAY TEJIAT OyJI0O OTPUMaHO
B1JI KOPIB, IKUX BIiepie ociMeHuau y Biui 13,1-14,0 micsuis.

TakuMm 4YMHOM, SIK HAATO paHHE, TaK 1 HAIMIPHO IMI3HE BBEJACHHS PEMOHTHHUX TEIUIb Y
TMPOLECH BIATBOPCHHS MOXXC HETATHBHO BIUIMBATH HA MOJAJIBIIY MOJOYHY MPOAYKTHBHICTS,
BIITBOPIOBA/IbHI MOKA3HUKH Ta TPHBAIICTh NPOJXYKTHBHOTO BUKOPHCTaHHS KOpiB. OmruMizaris
CTPOKIB MEpIIOr0 OCIMEHIHHA € OJHMM 13 BaXJIMBUX pE3€pBIB YAOCKOHAJECHHS TEXHOJOTI]
BHUPOOHUILITBA MOJIOKA.
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JAEAKI TEMATOJIOI'TYHI TA BIOXIMIYHI IOKA3ZHUKHA KPOBI TEJIAT 3A 1OJABAHHSA
JTOBABKH BIOMACH JUUYMHKMU LUCILIA SERICATA, 3BATAYEHOI KYIIPYMOM

VY po6oTi BCTAaHOBIEHO, IO J0MaBaHHs BUCYyIIeHOI Giomacu smumukd Lucilia sericata, 36aragenoi Kympymowm,
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JUISl TEJST Y PaHHINA OCTHATAIBHUH MEepio CHPUSIIO MiABUILEHHIO KUIBKOCTI €PUTPOLMTIB, KOHLIIEHTPALl reMorio0iny,
CepeHbOT0 BMICTY reMOIJIO0IHY B €pUTPOLIUTI Ta KUCHEBOI EMHOCTI KPOBI.

KaruoBi caoBa: KympyMm, 3aMiHHHUK HE30MpaHOTO MOJIOKA, TEMOLMUTOINOE3, TI'eMOrIo0iH, KUIBKICTh
EPUTPOIINTIB, KOJIPHUI MOKa3HUK.

NADTOCHII P.V., PhD candidate
Academic supervisor - MALYNA V.V., candidate of veterinary sciences
Bila Tserkva national agrarian university

SELECTED HEMATOLOGICAL AND BIOCHEMICAL BLOOD PARAMETERS IN
CALVES FED A COPPER-ENRICHED *LUCILIA SERICATA* LARVA BIOMASS
SUPPLEMENT

The study established that supplementing the diet of calves during the early postnatal period with dried copper-
enriched *Lucilia sericata* larva biomass contributed to an increase in erythrocyte count, hemoglobin concentration,
mean corpuscular hemoglobin, and blood oxygen-carrying capacity.

Keywords: copper, whole milk replacer, hemocytopoiesis, hemoglobin, erythrocyte count, color index.

Kynpym € eceHmiagbHUM MiKpOEIEMEHTOM, HEOOXiTHUM JUIsi HOPMAJIBHOTO mepediry HU3KH
MeTabomiuHuX Ta (i310JIOTIYHUX TPOIECIB Y MOJIOAHSIKY Benukoi poraroi xymobu. Ilicms
HApOJDKEHHS TEJsI IPOXOUTh IHTEHCHBHY NIepeOyI0By OOMiHY PEYOBHH, CHCTEMH KPOBOTBOPEHHH,
AHTHOKCHJIAHTHOTO 3aXHUCTy Ta IMYHHOI BiAMOBiAi. Y 1el mepiol MeTan-O010TUK € He3aMiHHUM
MIKPOEIIEMEHTOM, OCKUIBKH BXOJHUThH JI0 CKJIaay abo Oepe ydacTh y (DyHKIIOHYBaHHI 0araThox
€H3UMHUX cucteM [1, 2].

Y paHHBOMY TOCTHATAJIBHOMY TIEpPiOAI HOro 3HAYCHHS 3yMOBJICHE y4YacTIO B MeTaboui3mi
Depymy, pynkuionyBanHi Cu-3aj1eKHUX €H3UMIB, aHTUOKCHIAaHTHOMY 3aXUCTI, IMyHHIH B1IOBII,
CHHTE31 CIIOJyYHOT TKAaHWHU Ta PO3BUTKY opraHizmy. 3okpema, Kymnpym Bxoauts 1o ckiany Cu/Zn-
CYIEPOKCHITUCMYTA3H, SIKa € OJJHUM 13 KIIFOUYOBHX €H3MMIB aHTHOKCHJIAHTHOI cucteMu [3, 4].

Kynpym HeoOXimHUI TakoX I KPOBOTBOPEHHs. BiH mocwiioe MoOii3aIiito AemOHOBaHOTO
depyMmy y KICTKOBHI MO30K, 3a0e3mneuye mnepexia miHepaibHuX Gopm Depymy B OpraHiuHi, Yum
KaTali3ye BKIIOYEHHS WOTO y CTPYKTYpy I'eMa 1 CHpHUs€ TO3PIBaHHIO EPUTPOIMTIB HA paHHIX
cTajisix po3BUTKY. 3a Hectaul Kympymy depyM HeloCTaTHHO BUKOPHUCTOBYETHCS Ul CHHTE3Y
reMorJIo0iHy 1 TOMy MOPYIIYETHCS T€MOIOE3, PO3BUBAETHCS MIIOXPOMHA aHeMis [5].

Ocob6nuBe 3HaueHHs 3a0e3neyeHHs TendaT KynmpymMoMm y MOJOYHMM mepioi BHU3HAYAE€ThCS
HE3pUIMM CTaHOM TPaBHOI CUCTEMU Ta IHTEHCUBHUMHU MPOIIECAMU POCTY 1 METAOOII4YHOT aanTanii.

B ymoBax BiBapito binonepkiBcekoro HAY Oyno onepskaHo HOBY KOPMOBY J00aBKy 13
6iomacu Lucilia sericata, 30araueny Kynpymom Ta npoBe/ieHi TOCTiKESHHS [[0/10 3T0I0BYBaHHS 11
TeNATaM y MiJICUCHUNA Nepiot.

MeToro po6oTu Oys0 BUBYEHHS AESIKUX T€MATOJIONTUYHUX Ta O10XIMIYHMX MTOKa3HUKIB Y KPOBI1
TENAT 3a 3TOMOBYBaHHSA Yy CKJIadi 3aMiHHMKa He30upanoro wmojoka (3HM) Eurolac green
(Tonnmanmist) macrepu3oBaHOi Ta BuUCylIeHoi Oiomacu awumHOK Lucilia Sericata, 306araueHoi
Kynpymom.

[Topomok BucymeHnoi Oiomacu pogaBanu mig vac po3uumHeHHs 3HM (125 r/ax) 3a
temneparypu 45-50 °C. BunoroBanmu 3 3-i nmo 28-my 106y no 7,0 1 3HM Ha TBapuHy Ha 1100y.
Bmict Kynpymy y Oiomaci JMUMHOK cTaHOBUB 1,2 mr/r. ExcriepyMeHT MpOBOIMIM 33 CXEMOIO
(Tabm. 1).

Tabmust 1 — Cxema gocainy 36aravyenns 3HM Bucymenorw 6Giomacoro auumnkm Lucilia Sericata, 36arauenoi

Kynpymom
I'pynu Maca no6aBku Ha 100y, T Bwict Cu, mr
KonTponsHa 3HM -7 1 -
| mocmigna 3HM 7 1+ 10 12
Il mocmigna BHM 71+ 15 18

VY kpoBi TensaT Ha 10 — ta 40 — 100y miciast HapOAXKEHHs BU3HAYAIU TaKi MOKa3HUKHU: KUIbKICTh
eputpountiB (T/m); KimbKiCTh TeMoryiobiHy (T/i1) Ta KOJIPHUM MOKa3HHUK 3a METOAMKaMH,

ormucanumu B.1. JleBueHkoM 13 criBaBTOpam# [6].
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Pesynbrati mpoBeACHMX MOCHIKEHb CBiYaTh IMPO HASBHICTH BIAMOBIIHOI JWHAMIKH B
IpoIieci TeMOIUTOIOE3Y Y TEIAT, 3aJIe)KHO Bl piBHA HauxomkeHHs Kynpymy 3 6ioMacoro TUYUHKA
Lucilia sericata.

Tabnuus 2 — lemaTosoriuni Ta 6ioXiMiuHi MOKa3HUKH KPOBi TeJIsAT

I'pynu Bix Eputpo I'emo KII BIE,ur | K€K, 06% | KEHb, mn
LIUTH, 006iH, O2/THb
T/n /1

Korrpossha 10 - moba 6,8+0,64 108+6,22 1,00 15,88 15,48 1,43
40 - noba 6,2+0,59 99,2+4,30 1,00 16,00 14,58 1,47

| tocrima 10 - moba 6,7+0,51 110,2+6,03 1,04 16,45 15,71 1,43
40 - noba 6,9+0,83 114,0£6,41 1,03 16,52 16,1 1,41

1 nocinma 10 - moba 6,5+0,49 113,0+£7,05 1,09 17,38 16,0 1,42
40 - noba 7,1£1,02 124,0+8,12 10,9 17,46 17,13 1,38

Ha 10-Ty 100y >KHTTS KUIBKICTh €PUTPOLIMTIB Y KOHTPOJBHIN Tpymi cTraHoBmwia 6,8 T/m, Tomi
ak y I ta Il mocmigHux rpymax el MoKa3HUK CTaHOBHUB BianoBigHo 6,7 ta 6,5 T/n. BogHowac
KOHIICHTpAIlis TeMOTJI001HY Majia TeHACHIII0 10 miaBuIneHHs i ctaHoBmia 110,2 ta 113,0 r/my 11 11
nociigaux rpymnax mpotu 108,0 1/71 y KOHTPOJIBHUX TBAPHH.

binbi Bupa)keH1 MIKIPYIOBI BIAMIHHOCTI BcTaHOBJIEeHO Ha 40-By no0y xutta. Y Temdar I
JOCIHITHOI TPYIH KUIBKICTh €pUTPOLHTIB cTaHOBMWIA 6,9 T/m, a BMicT remornobiny — 114 r/n, mo
BinnoBiaHo Ha 11,3 ta 14,9 % Oinbiie nopiBHAHO 3 KoHTposeM. Y Il mocnigHiit rpymi 1i MOKa3HUKU
nocsiraym 7,1 T/ ta 124 1/11, nepeBuiyroun KOHTPOJIbHI 3HaUYeHHs Ha 14,5 Ta 25,0 % BiAMOBiTHO.

[lapanensbHO 3 MiIBUIIEHHSM KOHIGHTpalii TeMOrIoOiHy crocTepiranocs 301TbIIeHHS
PO3PaxyHKOBOI'O KOJIipHOFO OKa3HHUKA Ta CEPEIHBOIO BMICTy reMorioliny B epurpouuti. Ha 40-
By 1100y KII y II nociinHii rpymi cranosus 1,09, a BI'E — 17,46 nr, Toni sk y KOHTpOJILHlH rpymi
BigmoBigHi 3Hadenus cramosuan 1,00 Ta 16 00 mr. OTpuMaHa TEHJICHINSI MOXXE CBIAYUTH IIPO
MOKpAIleHHs HACHUYEHHS EPUTPOLMTIB TeMOrJI00IHOM 3a YMOB JOJATKOBOTO HAIXOKCHHS
Kynpymy.

301IbIIEHHS TOKa3HUKIB €pUTPOILMTAPHOT JTAHKKU MOke OyTH moB'sizaHe 3 yuacTio Kynpymy B
Metabomizmi  Depymy Ta TpOLECax  epHTPOMIOEsy. Kynpym-3anexHi ¢epmeHTHI cuctemu
3a0e31euyroTh HU3KY MPOLIECiB, MOB'A3aHUX 13 TPAHCIIOPTOM Ta BUKopucTaHHAM Depymy, a Takox
(GYHKI10HYBaHHSIM aHTHOKCHJAHTHOTO 3aXHCTY.

Po3paxyHkoBa KuCHEBAa €MHICTh KPOBI TaKOX Ma€ TEHJICHIIIO 10 TMIIBUILIEHHS 3aJ€KHO BiJ
piBHa nonaHoro Kympymy. Ha 40-By noOy ii 3HaueHHs y KOHTpOJIbHINA Ipymi craHoBuio 14,58
00.%, y I mocmimniit — 16,10 06.%, a y Il nocaigniit — 17,13 006.%. OTxe, MOPIBHSHO 3 KOHTPOJIEM
K€K 0Oyna Bumoro BianosigHo Ha 10,4 ta 17,5 %. 3 ornsay Ha Te, U0 KHCHEBA €MHICTh KpOBI
3HAQYHOIO  MIPOI0  BHU3HAYAETHCS  KOHIIEHTpAIIE0 TeMOrjo0iHy, BCTAaHOBJEHA JMHAMIKA
Y3TO/IKYETHCS 31 3MIHAMH TeMOTJIO01HOBOTO TIOKa3HUKA.

Takum yMHOM, OTpHMaHI pPe3yJbTaTH CBIAYATh MPO MO3UTHUBHY TEHJAEHIIO J0 MOKpAIIEHHS
reMaToJIOTIUHUX MOKAa3HMUKIB KpPOBI TEJAT 3a BKIIOYEHHS /0 CKJIaly 3aMiHHUKA HEe30MpaHOoro
Monoka Oiomacu nmumHkE Lucilia sericata, 36arauenoi Kympymom. HaiiGinbin BrpaxkeHi 3MiHU
crioctepiranucs 3a BHecenHs 15 r 6iomacu miunnky Lucilia sericata.
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BIIJIMB BUCOKOI'O I'TJPOCTATHYHOI'O TUCKY TA THUIIY HIAKYBAHHS HA
AKICTh I MIKPOBIOJIOTTYHY CTABLJIBHICTHh BAPEHOI IIMHKH IIIJT YAC
3BEPII'AHHSA

OpHi€r0 13 TEPCIIeKTHB PO3BUTKY TEXHOJIOTIi MaKyBaHHS Ta 30epiraHHsS M SCHHX MPOAYKTIB € BHKOPHCTAHHSI
Brcokoro rigpoctarnaaoro Tucky (BI'T). Iloexnanuas BI'T i3 cygacHIMH MakyBaJIbHUMH CHCTEMAaMU Ma€ BiTHOIICHHS
IO HETEPMIUYHUX TEXHOJOTiH XapuoBOi MPOMHCIOBOCTI. ONTUMAIBHIM 33 CYKYITHICTIO ITOKa3HUKIB BU3HAUCHO PEXKHIM
400 MIla y moenHaHHI 3 aKTUBHUM pPEXXHMOM ymakyBaHHsA. Bucoxmii Tnck 500 MIla 3abe3neuye mikpoOiomorigHmit
eeKkT, OmHaK MOXKe CYNpPOBOJKYBATUCS IHTCHCHBHIIIMMHM 3MIHAMH KOJILOPY, TEKCTypH Ta OKHCHIOBaIBHOI
CTabUIBLHOCTI.

Karouosi cimoBa: M’sicHI npoaykTH, rigpoctatuuHuid thck, BI'T, xomonunbHe 30epiraHHs, MiKpoOiojoriyHa
CTaOUIBHICTb.

FEDORUK N.M., candidate of agricultural sciences
Bila Tserkva national agrarian university

EFFECT OF HIGH HYDROSTATIC PRESSURE AND PACKAGING TYPE ON THE
QUALITY AND MICROBIOLOGICAL STABILITY OF COOKED HAM DURING
STORAGE

One of the promising approaches to the development of packaging and storage technologies for meat products is
the use of high hydrostatic pressure (High Pressure Processing, HPP). The combination of HPP with modern packaging
systems is associated with non-thermal food processing technologies. Based on a comprehensive assessment of the
studied quality parameters, the optimal treatment was identified as 400 MPa combined with an active packaging system.
A higher pressure of 500 MPa provides a pronounced microbiological effect; however, it may be accompanied by more
intensive changes in color and texture, as well as reduced oxidative stability.

Keywords: meat products, high hydrostatic pressure, HPP, refrigerated storage, microbiological stability.

CyuacHMii CTaH XapuyoBOi IPOMHUCIOBOCTI XapaKTEPU3YETbCS AKTUBHUM  IOLIYKOM
TEXHOJIOT1H, 34aTHUX 3a0e3meuyBaTH MIKpOO10JIOTIYHY O€3MEeUYHICTh, TPUBAIUNA TEPMIH 30€piraHHs
Ta 30epiraHHs XapyoBOi 1 CIIOXKUBYOI LIIHHOCTI MpoyKTiB. Hacamnepesn akTyanbHUM Lie MUTaHHS €
JUTSL M’SICHOT TIPOMHUCIIOBOCTI, OCKUTBKA M’SCO Ta M’SICHI MPOAYKTH XapaKTEPU3YIOThCS BHUCOKOIO
XapyoBOIO I[IHHICTIO 1 BOAHOYAC € MOXUBHUM CEPEIOBHILEM Il PO3BUTKY MIKpOOprasismis [4, c.
31-40].

Tpaauuiitni  Metoau  TepMiyHOi  OOpOOKM  J03BOJISIIOTH  €(DEKTHBHO  3HMKYBATH
MIKpOO10JI0T14HE 3a0pyAHEHHSI, OJTHAK IHTEHCHBHE HarpiBaHHsS MOXKE CYIPOBOJKYBAaTUCS 3MIHaMU
KOJIbOPY, TEKCTYpH, apoMaTy Ta IHIIUX XapaKTepUCTHK MpoAyKTy. Tomy 3HauHuUIl iHTepec
CTaHOBJISITh HETEPMIYHI TEXHOJIOTIi, cepel SKUX BHUCOKHMH T1IPOCTaTUYHUNA TUCK € OJHHUM 13
HaWOLIBII NEPCIICKTUBHUX METO/IIB Cy4acHOT Xap4yoBOi MPOMHCIOBOCTI [3, ¢. 88—115].

Bucokuii rigpocratnunuit Tuck (BI'T) € HetepmiuHuM MeTO/IOM OOpOOJICHHS, TIPU STKOMY
XapyoBUI MPOAYKT MiJNA€ThCS BIUIMBY BHMCOKOTO THCKY uepe3 piake cepenosuuie. Tuck
MepelaeThCsl MPAKTUYHO PIBHOMIPHO MO BCHOMY O0’€MY MPOAYKTY, L0 3a0e3rneuye MOKIMBICTh
fioro 00pobieHHs 6€3 HEOOX1AHOCTI BUKOPUCTAHHS BUCOKUX TEMIEpPaTyp.

VY m’sicHiit npomucnoBocti BI'T nepeBakxHO po3riisiiatoTh K TEXHOJOTIIO MICISNaKyBaJIbHOTO
3HE3apaKeHHs, SKa MOXE 3aCTOCOBYBATHCS JI TOTOBUX JO CIIOKMBAaHHS M SICHUX IPOJYKTIB.
KomMepiiitHO BUKOpUCTOBYBaH1 peXUMH 4acTO 3HAXOAATbcA B Mexax npuonuzno 400—-600 Mlla 3a
BiTHOCHO KOPOTKOi TPUBAJIOCTI 0OpPOOIEHHS.

OcobmnuBictio BI'T € MoOXIuBICTH 31A1HCHEHHS OOpOOJEHHS MPOAYKTY pO3MIIIEHOMY B
ynakyBaHHi. Takuil migxiJg 3MEHIIye PU3UK BTOPUHHOI'O MIKpOOIOJIOTIYHOTO 3a0pyAHEHHS Micis
o0poOsieHHs Ta pPOOWTH MaKyBaHHSA O€3MOCEPETHBOI0 CKJIAJOBOIO TEXHOJOTIYHOTO TPOIIECY.
Boanouyac makyBanpHUN MaTepianl MOBUHEH MaTH JIOCTATHIO THYYKICTh, MEXaHIYHY MIIHICTb 1
3[aTHICTh BUTPHUMYBATH 3HAYHE CTUCKAHHs 0€3 BTpaTh repMEeTUYHOCTI [2, c. 31-42].

Oco0nuBwuil iHTEpec cTaHOBUTH NoeaHaHHs BI'T 13 cyyacHUMU naKkyBaJIbHUMU T€XHOJIOT1SIMU.
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JlociakeHHsl BapeHOl IMHKY 1T0KAa3aJio, 10 TUI MaKyBaJIbHOT CUCTEMU MOKE 1ICTOTHO BIUIMBATH Ha
(bi13UKO-XIMIYHI Ta CEHCOpHI XapakTepUCTHKH mpoaykty [1, c. 1-12]. Otxe, mepcHeKTHBHUM
HarpsiMoM € (hopmyBaHHs OaraTo0ap’€pHOT TEXHOJIOTTYHOI CHCTEMH B K1 KOKEH (aKTOp BUKOHYE
neBHY (DYHKIIiO 11010 3a0e3Me4eHHs Oe3eYHOCTI Ta CTablIbHOCTI IPOaYKTY [5, ¢. 1-20].

Bapena mmHKa HaJIEKUTH 10 TOTOBHX JIO CIIOKHWBAHHS M SICHUX MPOAYKTIB, /it sskux BI'T
MOJKE€ BUKOPUCTOBYBATHUCS SIK MiCIIANAKyBaJIbHa TEXHOJIOTiA MikpoOiosoriunoi crabimizanii. [Lnnky
dbopMyBanu y BUIIISAI CKUOOYOK TOBUIMHOKO 5—7 MM. Jlis HOCHiIKEHb BHUKOPUCTOBYBAJIM [Ba
OCHOBHMX (DaKTOpW: THII YINAKyBaHHA Ta BEJIMYMHA TiAPOCTATHYHOTOI THUCKY. TpHBaiCTh
00poOsieHHs - 5 xB, Temriepatypa - 5 °C.

[Migumennst tucky Big 300 mo 500 Mlla cympoBOIKYEThCS IMOCTYIOBUM 3HIKECHHSIM
KUIBKOCTI ~ Me30(Q1IbHUX  MIKPOOpTaHi3MiB. BusBiIeHa TEHIEHIS BIANOBIAE  3aranbHIA
3aKOHOMIPHOCTI MOCHJICHHSI MiKpOO10JI0TiYHO1 iHaKTUBAIIi1 31 301IbIIeHHSM iHTeHCHBHOCTI BI'T [4,
c. 31-40].

Konip € ogHuM i3 HalOLIBII YYTIUBUX OPraHOJECNTHYHUX IMOKA3HUKIB MpH 0OpOOIEeHHI
M’SICHUX TPOIYKTIB BHUCOKMM THCKOM. IlimBumenns tucky no 500 MIla cympoBOIKy€eThCS
IHTEHCUBHOIO 3MIHOIO KOJOPY. TakuMm 4YMHOM, 301UIBIICHHS TUCKY HE 3aBXKIU € ONTUMAIBHUM 3
TOYKH 30pY CIIOKUBUUX BIIACTUBOCTEH.

Bonnouac 3mmxkenns BI'T 500 MIla moxe CBIZUMTH TPO HEOOXIJHICTH MOIIYKY
ONTUMAJIBHOTO, a HE MAaKCUMAIbHOTO pIBHA THCKY. 3TiIHO HayKOBUX JAaHUX BHUCOKUHN
TiIPOCTATUYHUNA THUCK 3[aTHUI 3MIHIOBATH TEKCTYPHI XapaKTEPHCTUKU XapyOBHUX MPOAYKTIB Ta
XapakTep 3MiH 3aJeKHUTh Bijl BUAY IPOAYKTY Ta peKUMy 00pobienns [3, c. 88—115].

3a CyKYyNHICTIO TIOKa3HUKIB HAHOUIBII MEpCIeKTUBHUM BU3HaueHo pexuMm 400 Mlla
npotsaroM 5 xB. Ilicns 3actocyBanHs koMOiHamii aktuBHOI ymakoBku Ta ['BT 400 MIla 6yno
BIIMIYEHO pe3yabTaTh OIOAO0 30EpeXEeHHS KOJIbOPY, OPraHOJENTHYHUX BIIACTHBOCTEH Ta
OKHCHIOBaJIbHOI CTa0IbHOCTI. BHUKOpPHUCTaHHS BUCOKOrO TiAPOCTATHYHOTO THCKY pa3oM i3
CY4aCHUMH TaKyBaJbHMMH CHUCTEMaMH JOIILHO PO3TJsiaTH sSK Oararto0ap’epHy TEXHOJIOTIIO,
CHpSMOBaHy Ha OJIHOYACHE MiABUIIECHHS OE3MEYHOCTI Ta IKOCTI M SICHUX HMPOAYKTIB.
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BAKJIMBI ACIIEKTH TuEXHuO.JIOFIi BUPOBHUIITBA CBUHUHU B YMOBAX C®I'
«3IPKA» YEPKACBKHUH PAHOH, YEPKACBKOI OBJIACTI

VY Te3ax mpoaHalli3oBaHa AOIUIBHICTH BHKOPHCTAHHS TEXHOJOTIYHHMX ITOKa3HUKIB BHUPOOHHUITBA CBHHHWHHU B
yMOBax (epMepChKUX TIOCIIOAAPCTB, THUIOBHX Juis yMoB LleHTpasbHOi Ykpainu. OOIpYHTYBaHHSIM TEXHOJIOTIYHOTO
MIPOIIeCy BUPOOHHUIITBA CBUHUHU Y (hepMEepChKOMY TOCTIONapCTBi «3ipkay, /e Oy BH3HAYEHI HACTYITHI TEXHOJIOTIUHI
3a1adi 0 PEeKOMEHIOBAHOI TEXHOJIOTII; CTPYKTypa cTaja CBUHEH 3a (Di3ioNoTiyHMM cTaHOM, rpadik mapyBaHb, C€30H
HO-TYpPOBOi CHCTEMH OIIOPOCiB, OMOPOCY CBHHOMATOK 3a JABa TypH (2 TypH OCHOBHHX 1 Typ CBHHOMATOK, IO
MepeBIpSIOTHCS); MoTpeda CBUHEH y MOXHMBHUX PEUOBHHAX, TEXHOJOTIYHHUX YMOB BHPOUILYBAaHHS, NOPOIIYBaHHS Ta
BIrOIBJI1 CBUHEMN.

3aBaaHHAM OyJI0O BU3HAYCHHS OCHOBHMX TEXHOJIOTIYHHMX ITapaMeTpiB TOCIIOapcTBa i BU3HAYCHHS €KOHOMIYHOT
edexruBHOCTI. [loromis’st cBMHEH Ha IIbOMY MIANPHEMCTBI: KiJIBKICTh CBUHOMATOK (OCHOBHI 1 mepesiptoBani ) — 70
rOJiB, HEOOXITHO 3AILTIMHUTH — 87 TONiB, KHYPH-IUTITHHKH — 2 TOJIOBH, IIOCTAHOBa MAaTOK Ha OMOpPOC — 55 TOIiB,
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BUOpaKyBaHHS NpH koMY ckianae 11 romis (3a paxyHok Il Typy ocHOBHHX MaToK i I Typy mepeBiproBaHHX); HOTOJIIB A
MOPOCST 3aJIeKHO BiJl BiKy: mopocsita-cucynu — 700, mopocsita Ha yac BiminydeHHs — 630, nmponax HaceneHHio — 126,
nopocsita Ha opoityBanHi — 504, 3HATTA 3 Bigroxismi — 445, BuOpakyBanus nopocii cBuHoMaTky — 11 romis. ITix gac
PpO3poOKH TeXHOJIOTi] BUPOOHUIITBA CBHHUHU BUKOPUCTOBYBAJIH 3aTaIbHOTIPUITHATI 300TEXHIYHI METOIUKN 1 METOTUKH
PO3paxyHKy eKOHOMIYHHUX ITOKa3HUKIB

[oromiB’st cBHHEH, IO IUTAHYETHCS HAa IBOMY ITIATIPHEMCTBI: KiTbKICTh CBHHOMATOK (OCHOBHI 1 TIepeBipIOBaHi) —
96 romniB; HeoOXimHO 3aUTiTHATH — 118 TOMIB; KHYPH-TUIITHUKH — 3 TOJIOBH; IIOCTAHOBA MaTOK Ha OMOpoc — 96 ToiB;
opocsATa-CUCYHU — 864, mopocsiTa Ha Jac BiIITydeHHs — 768, mpogaxk HaceneHHIo — 230, IopocsaTa Ha JOPOITyBaHHI —
538, 3maTTA 3 Bigroxisii — 321, BuOpakyBaHHA IOpPOCTi CBUHOMATKH — 36 roiiB. 3arajgbHe BHPOOHHWIITBO CBHHHHN)
ckiaino 451,3 u. Ha Bce moromnis’st mporo hepMepchKkoro rocmoapctsa Heoo0xinHo 408,77 T KOPMOBHX OJMHUIIb..

3a OCHOBHMMH IIOKa3HMKAaMH EKOHOMIYHOI e(EeKTHBHOCTI pPOOOTH JaHOro (epMEepChbKOro T'OCIOAapCTBa
OTpHUMaHi TaKi MMOKa3HUKHU: BaJIOBU 1oxin — 738,616 Tuc. rpH., BupoOHUYl BUTpaTH — 258,617 THC. TPH., YUCTUH JOXi]
— 99,189 tuc. rpH., piBeHs peHTadenpHOCTI — 15,51%.

KoaiouoBi ci1oBa: TEXHONOTIYHI ITOKa3HWKH, BUPOOHUITBO CBUHHMHH, (DepMEpChbKE TOCHOAAPCTBO, CTPYKTYpa
CTajia, Ce30HHO-TYPOBA CHCTEMa, BUPOIIYBaHHS, JOPOLYBaHHs, BIITO/IIBJIsSI CBUHEH.

KUZMENKO P.1., candidate of agricultural sciences
Bila Tserkva national agrarian university

IMPORTANT ASPECTS OF PORK PRODUCTION TECHNOLOGY AT THE FAMILY
FARM «ZIRKA» IN CHERKASY DISTRICT, CHERKASY REGION

The article analyzes the expediency of using technological indicators of pork production under the conditions of
farms, typical for the conditions of the south of Ukraine. It substantiates the technological process of production of pork
on the farm Dnister, where the following technological tasks were identified to the recommended technology: structure
of pork herds according to the physiological condition, a schedule of mating, a seasonal-round system of farrowing,
farrowing of sows in two rounds (2 rounds of the main and one round of the studied sows); the need of pigs in nutrients,
technological conditions for rearing, raising and fattening of pigs.

The task was to determine the basic technological parameters of the farm and determine economic efficiency.
Pig herd planned at this enterprise: number of sows (main and inspected) — 70 heads; it is necessary to fertilize — 87
heads; breeding boars — 2 heads; preparation for farrowing — 55 heads, culling is 11 heads (due to the second round of
the main sows and the first round of inspected ones); number of piglets depending on age: suckling piglets — 700,
weaning piglets — 630, sale to the population — 126, piglets on rearing — 504, removal from fattening — 445, culling of
adult sows — 11 heads.

During the development of pork production technology, the generally accepted zootechnical methods and
methods of calculating economic indicators of the pig population planned at this enterprise were used: the number of
sows (main and tested) — 96 heads; it is necessary to fertilize — 118 heads; breeding boars — 3 heads; preparation of sows
for farrowing — 96 heads; suckling piglets — 864, piglets at the time of weaning — 768, sale to the population — 230,
piglets for rearing — 538, removal from fattening — 321, culling of adult sows — 36 heads. Total pork production
amounted to 451.3 metric quintals. 408.77 tons of fodder units are needed for all livestock of this farm.

According to the main indicators of the economic efficiency of the work of this farm, the following indicators
were obtained: gross income — 738,616 thousand grn., production expenses — 258,617 thousand grr, net income —
99,189 thousand grn., profitability level — 15.51%.

Keywords: technological indicators, production of pork, farming, herd structure, seasonal-round system,
raising, rearing, fattening of pigs.

HeoOxigHO BiA3HAYUTH, M0 B PUHKOBUX YMOBAaxX TOCHOJAPIOBAHHSA IiJIBUIICHHS
e(eKTUBHOCTI BEJECHHS Traiy3l CBUHApCTBa B YMOBaX MalluX HIANPUEMCTB, (EpPMEPCHKUX
rOCHOJapCTB HEOOX1THO 3/1MCHIOBATH HAa OCHOBI NMPIOPUTETHOTO BUKOPUCTaHHS THX (PAKTOPIB, SIKi
3a0e3neuyoTh OTpUMaHHS HaiOuIbIIoro edexry. Jlo HuX mnepexyciM HEOOXIAHO BiAHECTH
YIOCKOHAJIEHHS TEXHIKO-€KOHOMIYHOTO PO3MILICHHS CBUHAPCHKUX KOMIUIEKCIB, IMOTIHOICHHS
creriamizamii hOro BHY TBAapWH, TOKpPAIICHHS KOPMOBOI 0asw, 30a1aHCOBAaHOCTI paIliOHIB,
PO3IIMPEHHS KOOTepailii, pO3BUTOK arpolnpoMHCIIOBOi iHTerpartii [4, c. 145-152; 5, c. 149-154, 1, c.
29-30]. [opsia 3 TPOMaACHKUMHE CHEIiaTi30BaHUMH I IPUEMCTBAMHU 3 PO3BUTKOM pi3HUX (HopM
BJIACHOCTI, OCOOJMBOrO 3HAa4YeHHs HaOyBalOTh HEBENMKI (POPMYBaHHS: OCOOMCTI CENSHCBKI
roCIo/IapcTBa, a TakoX Maii cimeiiHi ¢epmu. [locBin 3apyOiKHUX KpaiH MOKa3ye, MO ICHYIOTh
cimeliHi (hepMH 3 TIOBHOIO 3alHATICTIO BIacHuKa hepmu [2, ¢. 150-155, 3, ¢ 8-14].

Jis  oOrpyHTYBaHHS TEXHOJIOTHi BHUPOOHHMIITBA CBUHHHM B YMOBAaX CBHHApCHKOTO
HiAnprUeMcTBa Yy (epMepcbKOMy TrocnoaapcTBi «3ipka» OylM BHUKOPUCTaHI 3arajbHO NPHHHATI
300T€XHIYHI MeTOAu. Y LbOMY CBHHApCHKOMY (EepMEepCbKOMY TOCHMOJAPCTBI MPOTATOM POKY
po3MmileHo 25 ocHOBHUX 1 20 mepeBiproBaHUX CBUHOMATOK 1 2 KHYpU-TUTIAHUKH. CBUHOMATKH, 1110
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WIyTh HA MMapyBaHHS, TIOBUHHI OYTH 3JOpOBUMH, MIITHUMH, MaTH 3aBOJICHKY BI'OJIOBAaHICTb.

3 ypaxyBaHHSIM CE30HHOTO BHMPOOHHMIITBA CBHUHHHH PO3PAXyHOK pO3MIPYy OCHOBHHX
TEXHOJIOTIYHHUX TPYN MPOBOJAMTHCS HA IMIJICTaBl BUXITHUX JaHUX I (hepMEPChKOTro TOCIoaapcTBa
Ha BECHSHO-JIITHIN Ta OCIHHbO-3UMOBUH TypH 3aIUTiIHEHHS 1 OIOPOCIB OCHOBHUX MAaTOK.

[epmmii Typ — 3aruTiJHEHHS OCHOBHHMX MATOK IUIAHYETHCS MPOBOJUTH Y CEPITHI-BEpPECHI 3
TUM, 100 ONOPOC MPOXOIUB B IPY/AHI-CIUHI B CTallIOHAPHUX MPUMIIIEHHSIX.

Jlpyruii Typ — 3aiuTiiHEeHHS OCHOBHHMX MAaTOK NPOBOJAATH Ha 5—7 IEHb MICIs BiITy4eHHS
MOPOCSAT, TOOTO B JTIOTOMY-0€pe3Hi, 3 TUM, 00 OTPUMATH MOPOCAT B YEPBHI-JIMITHI B YMOBAX JIITHIX
TabopiB, abo, 3a iX BIJICYTHOCTI, B CTaIllOHApHUX NpHUMilIeHHAX. [lepeBiproBaHI MaTKu
BiIOMPAIOThCA 3 MPHUILIONY 3UMOBHX OMOPOCIB OCHOBHHUX 1 MICHS iX BHUPOIIYBaHHS NapylOThCS B
JUCTONAAI-TPYIHI, MO0 X OMOPOCH MpHUIagair Ha Oepe3eHb-KBITeHb. KUIbKICTh MEpEeBipIOBAaHUX
MaTOK BU3HAYajacs 3 ypaxXyBaHHSM iX CITiBBITHOIICHHS, 10 IUIAHYETHCS, 10 OCHOBHHUX.

VY rocmomapcTBi BIPOBAKEHO JBa CIIOCOOM YTPUMaHHS CBHHEH — CTIMJIOBUH 1 JIITHBO-
TabipHUi (JTITHIN).

OcHOBHa MeTa BIITOIBIII — OJIEP)KaHHS BiI TBAPHH MAKCHUMAaIBHOTO TPUPOCTY KHBOI MacH B
HAMKOPOTII CTPOKH 3 HAMEHIIMMM BUTpAaTaMH KOPMiB Ha OJMHUINO Mpomykuii. J{is ycminrHoi
BIIFO/TiBJII CBUHEH BaKJIMBE 3HAYCHHS MAlOTh PO3MIPH CTaHKIB 1 (POHT T'OJIIBIII.

BucHoBok. Y nmaHoMy (epMepchbKOMYy CBHHAPCHKOMY T'OCHOJAPCTBI BH3HAYE€HA HACTYITHA
CTpykTypa ctaaa: kuypu-tuigauka (0,1 %), cBunomatrku xomocti (2,7 %), CBHHOMATKU
nepesiproBani (0,7 %), mopocsta-cucynu (37,9 %), mopocsita Ha yac BimtyuenHs (34,1 %),
MoIoaHsK Ha Biaronisii (17,5 %), pemontHi cBuHkH (7 %); Bcboro 1849 romis.
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NOCILIKEHHS ®I13UKO-XIMIYHUX IMMOKA3HUKIB I CTAHJIAPTIB SIKOCTI
XAPYOBOI COJII

[IpoBeneHo MOPIBHANBHY OLIHKY (Di3MKO-XIMiYHHX ITOKA3HUKIB 3pa3KiB XapyoBOI COJIi Pi3HOTO MMOXO/DKCHHS Ha
BignosigHicte JACTY 3583:2015. Yci mocmimkeHi 3pa3K BiNMOBINAIOTh HOPMaTHBHUM BHMoraMm 3a Bmictom NaCl
(99,74-99,81%), Bomorocti, pH Ta i0HHOro ckiIagy, 3 HAWBHIIOK CTAOIIBHICTIO YHCTOTH y BHBapHOI COJI.
OOrpyHTOBAHO JIOLIBHICTE 1TA0OPaTOPHOTO MOHITOPUHI'Y YMOB 30€piraHHs MpOIyKIii JuIst 30epexenHs ii IKOCTi.

Karouosi caoBa: xapuoBa cine, JCTY 3583:2015, ¢i3uxo-XimMiuHI NOKa3HWKH, HATPilO XJIOPHJ, SKICTH
MIPOTYKITi.

POLISHCHUK V.M., candidate of agricultural sciences, POLISHCHUK S.A., candidate of
agricultural sciences
Bila Tserkva national agrarian university

COMPARATIVE EVALUATION OF THE PHYSICOCHEMICAL PARAMETERS OF
TABLE SALT SAMPLES OF DIFFERENT ORIGINS AND PRODUCTION METHODS

A comparative evaluation of the physicochemical parameters of table salt samples of different origins was
conducted to assess their compliance with DSTU 3583:2015. All tested samples met the regulatory requirements for
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NaCl content (99.74-99.81%), moisture, pH, and ionic composition. Vacuum-evaporated salt showed the highest
consistency in purity parameters. The results support the feasibility of laboratory monitoring of storage conditions to
maintain product quality.

Keywords: table salt, DSTU 3583:2015, physicochemical parameters, sodium chloride, product quality.

XapuoBa citb (NaCl) € omHUM 13 KIIFOYOBUX KOMITOHEHTIB pallioHy JI0JIUHH. BoHa BUKOHYE
HE JIMIIIE CMaKOBY Ta KOHCepBYo4y GyHKuii [1], a it Oepe y4acTh y miATpUMaHHI BOJHO-COJBOBOTO
OajaHcy, HEPBOBO-M’SI30BOi 30YIJIMBOCTI Ta IHIIMX BaKIMBHMX (isiomoriunux mporecis [2, 3.
SIkicTh comi Ge3mocepenHbO BIUIMBAE Ha CMaK MPOAYKTIB, TEPMiH iX MPUAATHOCTI Ta 3/I0pOB’S
monuHd. HaBiTh HE3HA4yHI BIAXWJICHHS B XIMIYHOMY CKJIAJl TICYIOTh BJIACTHUBOCTI ToBapy [4].
30kpema, HAAIUIIOK cyibdaris, Kanpiito, MarHito 41 BaKKUX MeTaliB Horipurye cMak comi. Kpim
TOTO, HEPO3YMHHI JOMIIIKM BHUKJIMKAIOTh TEXHOJOrIYHI mpobiemu. BoHu mnpusBoasTs 10
3NEKYBaHHA COJI, 3MIHM ii KOJIbOPY Ta MiJBUIIEHOI BOJOTOCTi. Y 3B’SI3Ky 3 PO3IIHUPEHHSIM
ACOPTHMEHTY COJII PI3HOrO MOXO/KEHHs (Kam’sHa, BUBApHA, MOPChKa, MOJOBaHA) HAa CIIOKUBYOMY
PUHKY aKTyaJIbHUM € TOPIBHSUIbHE JOCTIDKEHHS 11 (Pi3MKO-XIMIYHMX MOKA3HHUKIB HA BiJIMOBIIHICTH
BUMOT'aM YMHHHUX CTaHAapTiB.

Merta gociipKeHHS MoJisiraja y BU3HaYeHHI OCHOBHHX (Pi3MKO-XIMIYHUX TOKa3HUKIB 3pa3KiB
Xap4yoBOi cOJi Pi3HUX BUPOOHHUKIB 1 CIOCOOIB OJIEpKaHHS Ta MOPIBHAHHI OJEpKAHUX PE3yJIbTaTIB 3
HOPMATHBHUMH BHMOTamMH JnepxkaBHuX crannaptie (JCTY 3583:2015) 3 meroro OmiHIOBaHHS
BiJIMOBIAHOCTI MPOAYKLIi 3asIBICHOMY COPTY SKOCTI.

OO6’ekTaMu JOCTIIKEHHSI CIYT'YBajl 3pa3Kd XapyoBOi COJi TaTYHKY «EKCTpa» Bil TPbOX
MPOBITHUX BUPOOHMKIB, BifiOpaHi B po3apiOHIM TOproBenbHIN Mepexi. s 3abe3nedeHHs
peNpe3eHTaTUBHOCTI BUOIpKH BigOip 1 MArOTOBKY Mpo0 3aiiicHIOBanu BignosiaHo Ao sumor JCTY
3583:2015. BusHaueHHS MacoBOi 4YacTKH XJOPHAY HATPIil0 MPOBOJIUIH APreHTOMETPHYHIM
MeTogoM Mopa; BONOTiCTE — METOJAOM BHCYNIYBaHHS HABaXKHM JO MOCTIHHOI MacH Ipu
Temnepatypi 105 °C; BMICT HEPO3YHHHOTO y BOJI 3aIIUIIKY — IPaBIMETPUYHO; BMICT ioHiB Kanbiiito
Ta Martiro — KOMIIEKCOHOMETPHYHUM TUTPYBaHHSIM PO3YHMHOM TPWIIOHY b; BMICT cynbhaT-ioHiB —
TypOiIMMETPHYHIM METOXOM; BoAHeBuH mokasHuk (pH) 5 %-ro BoxHoro posunxy -—
noteHIioMeTpuyHo Ha pH-merpi. Yci BU3HAUYEHHS BHKOHAHO Y TPHUKPATHIA IMOBTOPHOCTI 3
HACTYITHOIO CTAaTUCTHYHOIO 00POOKOIO Pe3yibTaTiB.

Pesynbratu ananizy (pi3uko-XiMiuHUX [MapaMeTpiB COJIl TaTYHKY «EKCTpay» Ta iX BIANOBIIHICTh
BAMOTaM HOPMAaTHBHOI JOKYMEHTAIlil y3araJibHeHO B Tabi. 1. AHami3 eKCepUMEHTAIBHUX JTaHUX
3aCBIJJUUB, 110 BMICT XJIOpUIY HATpPil0 B ycCiX 3pa3zkax cTaHOBHUB 99,74-99,81%, mo mepesuiye
HOpMAaTUBHUHN MiHIMYM (99,7%) 1 miATBEpAXKY€E BUCOKY UUCTOTY CUPOBMHHU. MacoBa 4acTka BOJIOTH
He nepeumtyBana 0,1%, oxHak makcuManbHi 3HaueHHs (0,09%) 3acdikcoBaHo B mamepoBiit
YIHaKOBIIi 4epe3 MirpoCKOMiYHICTh MPOIYKTY Ta BIUIMB yMOB 30epiranHs. IIoka3sHHKH HEPO3YMHHOTO
3aluIIKy, ioHiB Kanbiito Ta Marsito imosizamu sumoram JICTY 3a paxyHOK sIKICHOTO OYHILICHHS
po3scouy, a pH 5%-ro po3unny nepedyBaB y Mexax 6,8—7,4, 1110 BiANOBi1a€ HOPMI.

Tabnuusg | — @izuko-XiMiuHi NOKa3HNKH 3pa3KiB Xap4yoBoi coJ1i y NOPiBHAHHI 3 HOPMATUBHHMH BUMOTaMH

[TokazHuk Hopwma (raTyHKy «eKcTpay) OneprkaHo, %
Macosa gactka NaCl, %, He MeHIIIe 99,7 99,74-99,81
Boutora, %, He Oinblie 0,1 0,06-0,09
Hepo3zunuuuii 3anuimoxk, %, He OibIie 0,03 0,01-0,02
Tonn Ca** i Mg?*, %, He Ginpie 0,02-0,03 0,015-0,022
Tonu SO42°, %, He Oinblie 0,16 0,09-0,14
pH 5 % po3uuny 6,5-8,0 6,8-7,4

BwMmict cynbdar-ioHIB BUSBUBCS HaWOUIbLI BaplaTUBHUM IOKa3HUKOM: y 3pa3kax Kam sHOI
coii BiH HaOJMMKaBCs 10 BEPXHBOI MEXI HOPMH, L0 OOYMOBIIEHO, WMOBIPHO, MiHEPaJIbHUM
ckiazoM pojosuina. IlopiBHSUIBHMN aHami3 CBIIYUTH, [0 BUBapHAa CUIb XapaKTePU3YETHCS
HalcTaOUIBHIIMMU  TOKa3HMKaMHM 4ucToTH. Kam’sHa ciip  JeMOHCTpyBaja  KOJMBAHHS
MiHEpalbHOTO CKIafy mpu cTabimbHO BHcokoMy piBHI NaCl. Mopceka cinb Mana A€o HHKIY
KOHI_IeHTpaI_IIIO HATPIIO XIOPHJLY, alle XapaKTepu3yBasacs miABUIICHIM BMicToM Marsito Ta Kariro,
110 BU3HAYAE 1i CrieruivHi OPraHONCNTHYHI BIaCTHBOCTI.

Yci mepeBipeHi 3pasKu COJi MOBHICTIO BiINOBIZAIOTH BHUMOTaM JCPKABHHX CTaH,[[apTiB
OuTbIlIe 3aJeKHUTHh BiJ POJOBHING, 1€ i1 BUA0OyBaroTh. HalGimbim ‘—IYTJ'II/IBI/IM IOKAa3HUKOM €
BOJIOTICTb, /1K€ BOHA IIBHJKO 3MIHIOETHCS Y€pe3 YMOBH 30epiraHHs Ta sIKICTh ynakoBku. Came
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TOMY KOHTPOJb SIKOCTI COJi MOTpiOeH Ha BCiX eTamax — BiJl 3aBOJAY A0 MOJUIl Marasuny. lle
rapanrye 0e3MmeKy MpOAYKTIB Ta 3aXHILA€E MTPaBa MOKYIIIIB.
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CIIO’)KUBYA TMUHAMIKA PUHKY 3AMOPOKEHUX PUBHUX HAIIIBOABPUKATIB

VY Matepianax Te3iB JETaJbHO NPOAHANI30BAHO Cy4YaCHHMH CTaH Ta TEHJAEHILIi PO3BUTKY YKPaiHCHKOTO PHHKY
pubHuX HaniBdaOpukaris, e 60 % 3aliMarOTh NPOJYKTH BHCOKOTO CTYIEHSI TOTOBHOCTI, 32 % - HaTypaJlbHi OCHOBH Ta
8 % - miwesi ToBapu. TakoX PO3IISHYTO CTPYKTYpPY CIIOKMBYOTO IOIMTY Ta OCHOBHI YMHHMKH, 10 BIUIMBAIOTH Ha
NPUIHATTS PIiLIEHHS PO CIIO)KUBAHHS MPOAYKTY.
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CONSUMER DYNAMICS OF THE FROZEN FISH CONVENIENCE FOOD MARKET

The abstract provides a detailed analysis of the current state and development trends of the Ukrainian market for
semi-finished fish products, where highly processed products account for 60 %, natural fish-based products for 32 %,
and niche items for 8 %. It also examines the structure of consumer demand and the key factors influencing product
consumption decisions.

Keywords: semi-finished fish products, consumer demand, fish product assortment, influencing factors,
development prospects.

Punok 3amopokeHux HamiBpaOpukaTiB B YKpaiHI OCTaHHIMH pOKaMH CTaOUIbHO
PO3BHUBAETHCS, 1 BUPOOHHKHM MOCTYIOBO 30UIBIIYIOTH OOCSTM BHUPOOHUIITBA, XO4ya B JIOCUTh
noMipHOMY Temii. Takuil pO3BUTOK MOSICHIOETbCS THM, 1110 TPOMHUCIOBHUN MPOIEC 3aMOPOKYBaHHS
JI03BOJISIE 3arOTOBJISATH BENMKI MapTii HamiBpaOpHKaTiB OJHOYACHO, L0 MiABHINYE €(PEKTUBHICTh
BUpPOOHUIITBA [2, 4].

MeTtoro AOCHIKeHHSI € aHaji3 AUHAMIKM B CIIO)KMBYOMY IONUTI HA 3aMOPOXEHI pHOHI
HaniBpaOpukaT B YKpaiHi.

OcHOBHUMH (haKTOpaMH, 110 BIUIMBAIOTH HA JWHAMIKY CHOXHBAHHS 3aMOPOXEHHUX PHOHHUX
HamiBdaOpuKkaTiB B YKpaiHi, € 3pOCTaHHS TOMUTY Ha 30€PEeKEHHS 4Yacy, yBara Ji0 3JI0pPOBOTO
XapuyBaHHs, KyIiBelIbHa CIIPOMOKHICTh HACEJIECHHS 1 PO3BUTOK TEXHOJIOTIHM IIOKOBOi 3aMOPO3KH,
SIK1 JT03BOJISIIOTH 30€pEerTH MOKUBHY IIIHHICTh MPOAYKTY [3].

[lepcneKTHBU PO3BUTKY PUHKY BKJIIOYAIOTh PO3LIMPEHHS ACOPTUMEHTY 4epe3 CKIaTHiIi
KyJIHApHI pIlIeHHs, BUKOPUCTAHHS €KOJOTIYHOI Ta 3py4YHOI MOPLIMHOI yNMaKOBKH, Mepexia Ha
IHTPEJIEHTH 3 «UYUCTOK ETHKETKOIO» 1 30UIbIICHHS MICIEBOI TepepoOKkH, o0 3MEHIIUTH
3aJIeXKHICTh BiJl IMIIOPTY Ta BATIOTHUX KOJIMBaHb |1, 5].

BpaxoBytoun, mo mnonaxg 80 % puOGHOro puHKy B YKpaiHi TpaauuiiHO Oa3yeThCcsl Ha
IMIOOPTHIN cupoBuHi, y 2025-2026 pokax MicleBl NepepoOHi MiINPUEMCTBA 30CEpEIMIINCI Ha

IMIOPTI  3aMOpOXKEHMX OJIOKIB puOHOro e Ta apury s MNOJAIBLIIONO BHTOTOBJIECHHS
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HamiBdaOpuKaTiB BcepeAnHi kpaiHu. Takuii miaXia JO3BOJISAE MIATPUMYBATH BIAMYCKHI IIIHU Ha
CTabIbHOMY DIiBHI, 110 € BUTIAHIIINM TOPIBHSIHO 3 IMIIOPTOM T'OTOBOI MPOAYKIii. MapKeTHHIoBi
JOCITIJDKEHHS, K1 aHATI3YIOTh CTPYKTYPY YKPaiHCHKOTO PHHKY PHOHUX HamiBhaOpHKaTiB 3a Ieu
nepioJ], BU3HAYAIOTH JIEKITbKA YITKUX JIAEPIiB rays3i:

- puOHI TAJTWYKK Ta HAreTcu (CTIMKWNA BUCOKWW TOMHT 3a0€3MEeUyeEThCs 3aBASKH 3PYyYHUM
MOPIIiSIM, HIBUIKOMY IIPUTOTYBAaHHIO Ta MOIMYJSPHOCTI cepen NiTeH 1 MOJoIi);

- (hopmoBaHi momTy4Hi BUpoOU (KOTIETH, OyprepH, PpHUKaaeIbKi, KPOKETH);

- TopiiiiHe ¢ine Ta cTeiku (IV1a3ypoBaHi OJIOKH, MOPILIHHO 3aMoOposkeHe (ije B MaHipOBII
a00 KJIApi, a TAKOXK CTEHKH 31 MIBUIKOTO MPUTOTYBAHHS JIOCOCS UM X€Ka),

- 3aMopoxeHu puOHU (ap (dhapir 3 Baru Ta pacoBaHUil (MHHTAM, XEK, JOCOCEBHI ), IKUI
KYIYEThCS K HamiB(paOpuKar /1 JOMAIIHBOT'O MPUTOTYBAHHS CTPaB);

- iHmi Himesi HamiBgabpukaTu (pubHI KpaOOBI pyyeTH, MApHHOBaHA puba IS 3allikaHHS Y
($honb31, IPOYKTH 3 CypiMi JJIs rapsiux crpas) [3, 5].

AHaii3 pHHKOBOI CTPYKTYpPH BKa3ye Ha MepeBary MpOAYKTIB BUCOKOTO CTYIEHS TOTOBHOCTI:
pubHi nanuuku i Harercu 3aitmaioTh 60 % (35 % 1 25 % BiANOBIAHO), 110 BigoOpakae MparHeHHs
YKpaiHIiB A0 IIBHUJKOTO W 3pYYHOTO NPUrOoTyBaHHs ki. Harypanpni HamiBpaOpHKaTH-OCHOBH
ckianawTb 32 %, 3 4oro nopiiiiae ¢ine ta creiiku cTaHoBIATh 20 %, a 3aMopoxkenuii ¢apmr — 12
%, 0OCITYyrOBYIOUM CIIOXXHBAUiB, SIKI HA/IAIOTh TIepeBary roTyBaHHIO 3 0a30BUX iHTpenieHTiB. Himesi
MPOJYKTH 3aiiMaroTh 8§ % 1 MpeACTaBIAIOTh MOTEHIIIAN JUIsl PO3MIUPEHHS acOpTUMEHTY. binbine 80
% CUPOBUHH € IMIIOPTHOIO, IO CIIOHYKA€ BITYM3HSIHUX BUPOOHHUKIB 30CEPEIUTHCS Ha MepepoOii
(ine-0110KiB BCepeIMHI KpaiHu A1 ctadimizamii miH [1, 3].

Tomy, 3amoposkeHi puOHI HamiBpaOpuKaTH, 3aBISKA 1X 3pYyYHOCTI Ta IIBUIKOMY
MPUTOTYBAHHIO YaCTO BUKOPUCTOBYIOTH y IIOJICHHOMY parfioHi. CydacHi TEXHOJIOTII y MO€IHAHHI 3
BJAJIUM BHOOPOM aCOPTUMEHTY pOOJIATH TaKi MPOAYKTH O€3MeYHHMH Ta 30aJaHCOBAaHUMH ISt
CTIOKHBaHHSI.
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E®EKTUBHICTb BUKOPUCTAHHS OJIIi OPET'AHO B I'OJIBJII IOPOCSIT-
CUCYHIB

VY mochiJUKEHHSX BCTaHOBJICHO, IO YBEJCHHS ONii OperaHo y KOMOIKOPMH ISl TIOPOCSAT-CUCYHIB CIIPHSIE
IIBUILEHHIO 1X MacH TiJ1a NMpH BijTydeHHI Ha 3,5 % MOPIBHIHO 3 KOHTPOJIEM, IO MiATBEP/DKYE e(EKTHBHICTD IIOTO
¢iTobioTHKa.
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EFFECTIVENESS OF OREGANO OIL USE IN THE FEEDING OF SUCKLING PIGLETS

In the studies, it was found that the inclusion of oregano oil in compound feeds for suckling piglets contributed
to an increase in their body weight at weaning by 3.5% compared to the control, confirming the effectiveness of this
phytobiotic.

Keywords: suckling piglets, complete compound feeds, oregano oil, phytobiotics, body weight, productivity.

VY Mono4HMIA mepiof MOpocsiTa OCOOJMBO Bpa3NuBI 70 OakTepialnbHUX I1H(EKIH, 30KpeMa
eHreponarorennux mmramiB Escherichia coli ta Salmonella, mo wacto npusBoauTs a0 miapei,
3aTPUMKH POCTY ¥ MigBHUINEHOI cMepTHOCTI. DopMyBaHHS Ta PO3BUTOK KUIICYHHMKA y IIEH 4Yac €
KPUTUYHUM JUIsI MalOyTHBOT MPOAYKTHUBHOCTI: CTAaHOBJICHHS MIKpOOiOTH, J0O3piBaHHS IMYHHOL
cucTteMH Ta 6ap’epHUX (PyHKIIIM BU3HAYAIOTH CTIHKICTh TBAPHHU 10 XBOPOO.

TpamumiiHo 11 Tpo(dUIaKTUKM  3aCTOCOBYBAJIM  aHTUOIOTHMKM, OJHAK iX IIHMPOKE
BUKOPUCTaHHS CIPUYMHUIO IPOOIeMy aHTUMIKPOOHOI pe3ucTeHTHOCTI. Y Oaratbox kpainax €C Tta
CBITY Mpo(dUIaKTUYHE BHUKOPHCTAHHS AHTHOIOTHKIB y TOJMIBJII BXXE 3a00pOHEHE, IO aKTyalli3ye
nomyk Oe3neuyHux anbTepHaTuB. OIHUM 13 MEPCIEKTUBHUX HANpsAMIB CTanu (iTOOIOTHKH —
POCIMHHI @penapaTd 3 aHTUMIKPOOHMMH, AHTHOKCHJAHTHHUMHU Ta IMYHOMOJYJIONOYUMU
BJIACTUBOCTSIMH [ 1].

OcobmuBe Mmicue cepel HHX 3aiimae ojisi operano (Origanum vulgare L.), sika MicTHTB
KapBakpoJl 1 THMOJ — TPUPOJIHI (EHONBHI CIOJIYKH 3 JOBEICHUM aHTHUMIKPOOHUM Ta
IpoTH3aNaJbHUM e(eKkToM. BOHM NpUrHIYyrOTh NATOr€HHI OakTepii, CTUMYJIOIOTH PO3BUTOK
KOPUCHOI MIKpO(IIOpH KHUIIEYHUKA, 3HIKYIOTh PU3UK Jliapei Ta MOKPaIyloTh MPUPICT KUBOI MACH
nopocst [2].

3 METOr0 JJOCIIKSHHS BILTMBY OJIii OPEraHo y CKJIaji MOBHOPAIlIOHHUX KOMOIKOPMIB Ha picT
1 PO3BHUTOK TMOPOCSAT-CUCYHIB OYyJO TMPOBEIECHO HAayKOBO-TOCIIOAAPCHKHM fochig. Y Xomi
eKCTIIEpUMEHTY OIIHIOBAJIM TIOKa3HUKHA MAacH Tijla IpY HApoJUKEHHI, y Bimi 7 mi0, 14, 21 ta 28 ni6
(BimmyueHHs).

3a MaHUMH EKCIEpUMEHTY OYJIO BCTaHOBJIECHO, IO 33 ONTHMAJIbHOI O3 OJil OperaHo y
CKJIa/i KOMOIKOpMY JKHMBa Maca MOpOCAT IpU BiUTydeHH1 30inblryBanacs Ha 3,5 % MOpiBHSIHO 3
koHTposieM. KpiMm Toro, momaBaHHs mboro (Gpito06i0THKA Majo MO3UTUBHUIN BIUIMB HAa CIIOKUBAHHS
KOpMY Ta HOoro KOHBEpCito, 1110 CBIAYUTH PO MOKpaIeHHs €(peKTUBHOCTI BUKOPUCTAHHS MOKUBHHUX
pedoBHH. BaXKMBO Bi3HAYMTH, IO 3aCTOCYBAaHHS OJIii OpPEraHO HE JIAIIE CIPHIIO TiIBUIICHHIO
MPOAYKTHUBHOCTI, ajie i Majlo MO3UTUBHUHM BIUIMB Ha CTAH MIKpOOIOTH KHUIIEYHHKA, 3MEHIIYIOUU
PU3MK PO3BUTKY Jiapei Ta MOKpallylouu 3arajbHy PE3UCTEHTHICTh opraHizMmy. Lle cBiguuTh mpo
MO3UTUBHUHM BIUIMB (iTOOIOTMKA HA IHTEHCHBHICTH POCTY Ta PO3BUTOK MOJIOJHSAKY, @ TaKOX
MIATBEPIKYE HOro e(peKTUBHICTD SIK (PYHKIIIOHATBHOI KOPMOBOI 100aBKH.

Taxi maHi y3roKyIOThCS 3 pe3yabTaTaMU JOCTIIKEHb 1HIIUX aBTOPIB, sIKI TAKOX BiAMidYamu
MO3UTUBHUHN BIUIMB J00aBKHU 0JIli operaHo 10 pauioHiB TBapuH. Duarte Ta Kim [3] nokasanu, mo
EKCTPAaKTH OpEeraHo CIPHUIIOTh MOKPAIEHHI0 HIPUPOCTY MHMBOi Macu Ta KOHBepCii KopMy,
MO3UTUBHO BIUIMBAIOTh Ha MOP(QOJIOTiI0 KUILIEYHHKA, 3HWKYIOTh PIBEHb 3allalbHUX MapKepiB 1
OKCHJATUBHOTO CTPECY, a TAKOX MIATPUMYIOTh OanaHC MIKpOO1OTH.

Takum uyuHOM, OTpHMaHI pe3yiabTaTH HIATBEP/UKYIOTh €(PEKTUBHICTh BUKOPUCTAHHS OJii
OperaHo y TOJiBJIl MOPOCSAT-CUCYHIB, a/K€ BOHA CIpHUSE MIJBUIICHHIO iX JKMBOI Macu MpHU
BiJUTYY€HHI, ITOKpAIy€e CTIOXHBAHHS KOPMY Ta HMOTO KOHBEPCiIO, @ TAKOX TO3UTHBHO BIUIMBAE HA
CTaH KUIIEYHHKA 1 3arajibHy IPOJTYKTHBHICTb.
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OIIHKA M’SACA i CYBITPOAYKTIB INIEPEIIEJIB ITIOPOAU ®APAOH 3A
BUIIOIOBAHHS CYCIHEH3II CHLORELLA SOROKINIANA

Hociimpkeno BIMB BunooBanus cycrensii Chlorella sorokiniana mepemnenam mopoxu ®apaoH Ha SKicTh M’sica i
cyonponaykris. Cycnensis Chlorella sorokiniana cripuste 36imbIenHio 3a6iiiHoT Macu niepemneris Ha 31,7 T, 3GimbIICHHS
BHUXOJY MacH HeMaTpaHOi TYyIIKH Ha 25,7 T, Ta maTpaHoi TYMKH Ha 22,2 T MPOTH KOHTPOI0. TakoxkK y JOCTiXHOI rpynH
HepeTeniB 301IbIIy€eThCs BUX1/ ICTIBHUX YacThH Ha 15,7 %, 3a paxyHOK 3011bIIEHHS TPYJHUX M SI31B Ta M SI31B Ta30BUX
KiHI[IBOK IPOTH KOHTPOJIIO, HE BIUIMBAE HA SKICTh TYLIOK HPH OPraHOJNENTHYHOMY OII/I Ta CEHCOPHI MOKa3HHKH
SKOCTi OyJbHOHY IPUTOTOBJICHOTO 3 HUX.

Kumouosi caoBa: cycnensis Chlorella sorokiniana, kopmoBa mo6aBka, nepernenu nopoau ®Papaon, 3abiiHui
BHXIJI, SIKICTh M’sica i CyOIPOAYKTIB.

HRYSHKO V.A., candidate of agricultural sciences, ZOTSENKO V.M., candidate of veterinary
sciences, OSTROVSKY D.M., candidate of veterinary sciences, BORSCH O.0., doctor of
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EVALUATION OF MEAT AND OFFAL FROM PHARAOH QUAIL FED A CHLORELLA
SOROKINIANA SUSPENSION

The effect of administering a Chlorella sorokiniana suspension to Pharach quail on the quality of meat and offal
was investigated. Supplementation Chlorella sorokiniana resulted in an increase in slaughter weight by 31,7 g, as well
as increases in the yield of uneviscerated carcasses by 25,7 g and eviscerated carcasses by 22,2 g compared to the
control group. Additionally, the experimental group showed a 15,7% increase in the yield of edible parts, driven by
greater breast and hind-limb muscle mass-while showing no adverse effects on carcass quality during organoleptic
assessment or on the sensory characteristics of broth prepared from the meat.

Keywords: Chlorella sorokiniana suspension, feed additive, Pharaoh breed quail, slaughter yield, meat and offal
quality.

MikpocKoIiuHI BOAOPOCTI BiJI3HAYAIOTHCA 3HAYHOIO TIMOXKMBHOIO IlIHHICTIO. [leprmmmu
CMOXMBAaYaMM CHHBO-3€JIEHMX MIKpOBOAOpOCcTel OynM aureku MeszoaMepHKH, SIKi BKJIIOYAIU iX
Olomacy 710 CBOTO pallioHy SIK KOpUCHY 610/100aBKy Ta jpkeperno npoteiny [90] Venkataraman, L. V.
(1997). Cworoani Taxi Buau, sixk Chlorella vulgaris, Chlorella sorokiniana ta Spirulina platensis,
3aCTOCOBYIOTBCSl SIK HYTPULIEBTHKH, a MPOAYKTH IX MeTal0oJi3My CIYr'ylOTh HPUPOIHUMHU
MICMEHTaMU Ul Xap4yoBOi Ta XIMIYHOI 1HAYCTpii, O10aKTMBHUMH CIOJyKaMH Yy (apMalleBTHUIIl,
KOCMETOJIOT1T Ta eHePreTUYHOMY CEKTOpi. 3apa3 MiKpOBOJOPOCTI pPO3IIISAAIOTHCS K EPCIIEKTUBHE
JDKEpeNlo eHeprii 3aBAsSKM 3JaTHOCTI aKyMYJIIOBAaTH 3HauHI OOCSTW JIMiAIB, IO MOXYTb OyTH
nepepobrneni Ha OiomanuBo, [37] Gonzdlez-Ferndndez et al., (2012). Bonu ciyryioTe HIHHHUMH
KOMITIOHEHTaMH1 KOPMIB JIJIsl TBAPHH Ta aKBaKyJIbTYPH.

OxpiM JimizgiB, Iii OpraHi3MH NPOAYKYIOTh OUIKH, IMoOJlicaXxapuIy, MIrMEHTH, BITaMiHM Ta
MiHEpaJibHI PpPEYOBHUHHU. 3aBASKUM (DOTOCHHTETHYHIA AaKTHUBHOCTI MIKPOBOAOPOCTI aKTHBHO
MOTJIMHAIOTh COHSYHY €HEpPrilo, FTeHePYIOUH MPUOIN3HO MOJIOBUHY KUCHIO B aTMoc(epi MIIaHeTH Ta
3aCBOIOIOYM 3HAYHI OOCSTH BYIJIEKHCIIOTO ra3y. Tomy, po3MileHHs] 610TeXHOIOTTYHUX KOMIUIEKCIB
JUI. BUPOILYBaHHS XJIOPEJM MOOJIM3Y TEIUIOBUX EJNEKTPOCTAaHIIN, 10 MPaliol0Th HA BHUKOIHOMY
nanuBi, € ocodauBo Bumpasaanum [35] Ghirardi et al., 2000; [3] Banerjee et al., 2002).

MiKkpoBOIOpOCTI 34aTHI PO3BUBATUCS Yy MPICHUX 1 MOPCHKMX BOJOHMAax, a TaKOX Ha
Ha3eMHHUX cyOcTpaTax — BiJ X0J0JHUX perioHiB CkaHIMHAaBIi 10 crieKOoTHUX IpyHTiB Caxapu [57]
Lee, (2008). ITpu pamioHaJbHOMY MPOEKTYBaHHI 010TEXHOJOTTYHUX MiNPUEMCTB KYJIbTUBYBAHHS
BOJIOPOCTEH HE CTBOPIOE KOHKYPEHIIi clIbchKorocmoaapcbkuM 3emisim [84] Singh et al., (2011) Ta
HE TPU3BOJIUTH JO 3HENICeHHs. Yxke imeHTu(ikoBano abo ommcano monax 40 000 Bunis
MikpoBonopocteii [45] Hu et al., 2008).

Cepen HUX 0cOOJNMBOI yBarm 3aciyroBye 3ejeHa eykapioTnuHa mikpoBojopicte C. Vulgaris
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ta C. sorokiniana. Briepiie 1ie#t opranism OyB BHUSBICHHI TOJUIAHACHKUM HayKOBIIEM MapTiHycoM
beiiepinkom y 1890 pormi, i BOoHa crana NHepIIol0 MIKPOBOJOPOCTIO 3 YITKO 1ACHTHU(IKOBAaHUM
kmituHEEM sapom [8] Beijerinck, 1890.

L onHOKIITHHHA MIKPOBOJOPOCTH PO3BHBAETHCS MEPEBAKHO Y MPICHOBOIHUX CEPEIOBHIIAX
1, 32 HAYKOBUMH JIaHUMH, ICHY€ Ha TUIAHETI 1€ 3 JOKeMOpPIHChKOi epH, MpUOIM3HO 2,5 MUIbSIpIU
POKIB TOMY, NpH LBOMY ii T'€HETHYHA CTPYKTypa 3aJMIIajacs CTa0UIbHOIO MPOTATOM LBOTO
TpuBajoro nepioxy [12] Brasier et al., 2002.

Ha mouatky XX cromitts Bucokuit Bmict mpoteiny B Chlorella (monan 55 % cyxoi macwu)
MIPUBEPHYB YyBary HIMEIBKUX JOCHITHUKIB, SIKI PO3TIAdaId il SK HETpagulliiHe DHKEepeso
xapuyBaHHA. Y 1950-x pokax Inctutyr Kapueri y Bammurroni [15] Burlew, (1953) inimitoBaB
MacIITaOH1 JOCHIKEHHSI, Pe3yJabTaTOM SKHUX CTajO YCIHIIIHE MPOMUCIOBE KYJIbTHUBYBAHHS L€l
BOJIOPOCTI 3 MeTo0 3HIDKeHHs KoHueHTpalii CO2 B armocdepi. Croroani SnoHis € HAWOUIBIIMM
CIOKMBAYEeM XJIOPEJIM y CBITi, BUKOPUCTOBYIOUM ii y TepameBTuuHuX Iiax [50] Kitada et al.,
(2009), OCKiTbKU JOCHTIHKEHHS MIATBEPAUIH 11 IMyHOCTUMYJIIOIOYI Ta MPOTUIYXJIMHHI BIaCTHBOCTI
[48] Justo et al., (2001). B ekcnepumeHTax Ha mypax, y (Gopmi MOpoIKy, Ha MUIIAX Ta KPOJISX
criocTepiraBes 3aXHCHUN e(DeKT 11010 MaTOJOTi KpOBOTBOPHOI cucteMu [86] Souza Queiroz et al.,
(2013), a TakoX BIKOBMX 3aXBOPIOBaHb CEPIIEBO-CYAUHHUX MOPYIIEHB, TIMEPTEH31i Ta KaTapaKTH.
JlomaTKOBO Bi3HAYEHO 3HM)KEHHS PU3HKY aT€POCKICPOTUYHHX 3MiH Ta CTUMYIISIIIO BHPOOICHHS
KoJIareHy, 1o BaXXJIMBO uig crtaHy mkipu [81] Sano et al., (1988). Xnopena 31aTHa nmpoaykyBaTu
CYTTEBI 00CATH IiMiAiB, 0COOJMBO 3a yYMOB Ae(dinUTy a30Ty, 3 OCOOJIMBHUM >KHPHOKHUCIOTHUM
npodinem, npuaaTHUM JUia cuHTe3y OloauzenbHoro nanusa [20] Chisti, (2007).

MikpoBOIOPOCTIpOAY XJOpela BHKOPUCTOBYEThCS SK JI€THYHA J100aBKa, JDHKEPENo
MpPUPOAHUX OapBHUKIB (Iicis mpolecy KapoTuHoreHnesy) Ta emynbratop [32] Fernandes et al.,
(2012). [TpoaykTu Ha X OCHOBI MpEACTaBIEHI y BUIIISII Karcyll, TaOJIETOK, PIAKUX €KCTPAKTIB Ta
nopomkoBux Gopm [91] Yamaguchi, (1996). Otpumani B pe3ynbTaTi Ol0TEXHOJOTIYHUX
BUPOOHHIITB MiKPOBOJOPOCTI MO3UIIIOHYETHCS MEPEBAKHO K O10JIOTIYHO aKTHBHI JOOABKH, a HE
OCHOBHHMU TPOAYKT Xap4yBaHHs, OCKUIbKM II€ BiJCYTHI YHi(piKOBaHI 3aKOHOJaB4i HOPMH Ta
CTaHJIApPTH JJIsi BUTOTOBJICHOI Ha iX ocHOBI mpoaykiii [41, 23] Grobbelaar, (2003). docnimkeHHs
BUYCHHUX TaKOX JEMOHCTPYIOTb, IIO E€KCTPAKTH 3 MIKPOBOJOPOCTEH POy XJOpesa IMPOSBIISIOTH
KOHCEpBYIOUl BJIACTUBOCTI, MIJCUIIOIOUN €()EKTUBHICTh CUHTETUYHUX AHTHOKCHUIAHTIB, TAKUX SIK
OyTUIILOBAHUN TiPOKCIaHI30J1 Ta OYyTHJILOBaHUH Tiapokcutonyon [76] Rodriguez Garcia & Guil-
Guerrero, (2008).

brusero 30 % mpoxykuii, OTpUMaHOI 3 MIKPOBOJOPOCTEH, 3aCTOCOBYETBCS y BHPOOHHITBI
KOPMIB /ISl TBapHUH, 11O 3yMOBJICHO 3POCTAal0YMM IONHTOM Ha HATypainbHi iHIPETIEHTH 3aMICTh
CHHTETHYHNX KommoHeHTiB. Haykosi mani migrBepmkyiors, mo C. vulgarls XapaKTepU3y€eThCS
OaratiM OLTKOBUM CKIagoM, a 3IaTHICTh HaKONHYyBaTH KapOTHHOIM B yMOBAaX CTPECOBUX
(bakTopiB cHpusie MOKPALEHHIO MIrMEHTAlii M'30BOi TKaHUHM pUO Ta >KOBTKOBOI'O MITMEHTY Yy
nTull. BiiatoyeHHs 1i€i MIKpOBOJOPOCTI O PAIliOHIB MO3UTUBHO BIUIMBA€ Ha 3arajlbHUN CTaH
3I0pPOB'Sl Ta TPUBAIICTD KUTTS CUIbChbKOTOCTIOAapchkux TBapuH [39, 40] Gouveia et al., (1996); [7]
Becker, (2007). Takox BCTaHOBJIEHO, IO XJIOpEJa MPOSIBIISIE MPOTEKTOPHY /10 MPOTH TOKCUYHHUX
CIOJYK, 30KpeMa BaXXKUX MeTaliB (CBUHEIb Ta KajaMii). BoHa cyTTeBO 3HMXKYE piBEHb
OKHUCJIIOBAJIBHOTO CTPECy Ta MiJBHILYE AHTUOKCUAAHTHUN IOTEHIla]l B OpraHi3Mmi TBapuH, IO
CHpUs€ 3MIIIHEHHIO MPUPOIHOI pe3rcTeHTHOo T [83] Shim et al., ( 2008).

JocnimpkyBanu BB 3actocyBanHs cycrensii Chlorella sorokiniana B mo3i (3x10°
KIITUH/MJI), Ha 3a0iiiHI BJIACTMBOCTI TYIIOK Ta SKICHI TOKa3HUKH M SCHOI MPOAYKII Ta
CyOnpoyKTiB neperneniB nopoaun dapaoH.

[Ticns KOHTpOJBHOTO 320010 TepeneniB, 1O BUpollyBaiaucs B ymoBax DI «Mukomnaii»
Kutomupcebkoi o0nacti 3a BunoroBaHHs 3 1-i mo 60-Ty 100y BHIIe 3rajaHoil CycleH3ii Maca TYIIKH
MiCJI 3HEKPOBIICHHS, 3a01MHMI BUXiJ 1 Maca MaTpaHoi TYIIKU, MaJH Psi/i BIIMIHHOCTEH MOPIBHSIHO 3
koHTposieM. Ilepen3abiitHa >xuBa Maca mepeneniB nociiaHoi rpynu Oyma Ha 31,7 1., ab6o 12,1 %
(P<0,05) 6151p111010 HI’K TOKa3HUK KOHTPOJIBHOI IPYIIH.

Tax, micris 3HEKpOBJEHHS Maca TYWIOK y AociifHii rpymi Oyma Ha 30,1 r Ouremioro 3a
KOHTpOJIb, aji¢ TP [OMY B TOPIBHSAHHI N0 mepen 3a0iiiHoi macu y % Ied TOKa3HUK OyB
IICHTUIHUM 3 KOHTpoJieM. BcTaHOBIIEHO, 110 pa3oM 31 301IBIIICHHSIM >KHBOI Bard B JJOCIIITHOT TITHIT
BiIMIYaJId MPOMOPIIiiiHe 30UIbIIEHHS 1 KUIBKICTh KPOBI B Meax (i310J0r14HOT HOPMHU, KUIBKOCTI
yxy Ta [epa, aje 1i MOKa3HUKU MK IpyHaMu OyJIM CTAaTUCTUYHO HE BIPOT1THHUM.

BinmosigHo 10 3MiH mepen 3a0iiiHOT MacH 3MIHIOBAJIMCh MAacH TYIIKH MicIisl 3HEKPOBJICHHS, Ta
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naTpaHuX TYIIOK. BcTaHOBNIEHO, 110 BUIIOIOBAHHS CYCHEH31l XJIOPEIH CHpUsIO 301IBIICHHIO Macu
TYLIKU Tichs 3HeKpoBieHHs Ha 13,7 % ta Hemarpanoi Tymku Ha 13,6 %, (P<0,05) Ta BigmoBigHO
natpasoi Tymku Ha 14,4 %, (P<0,05) npotu KOHTpOIIO.

BumnoroBanHs cycrieH3ii XJOpeiu JOCHIiJHUM TBapMHAM HeE BIUIMBAJIO Ha OpPraHOJEHTHYHI
MOKA3HUKH TYILIOK MOPIBHSIHO 3 KOHTpOJeM. Takok He BCTAaHOBJICEHO PI3HMII MPHU MPUTOTYBAHHI 3
TYIIOK KOHTPOJIBHOI Ta JOCHIIHOI Tpym OyiapiOHYy;, TakoX He (ikcyBanu 3MmiHM #Woro pH 3a
temnepatypu 36,6 °C.

HesBakatoun Ha JaBHIO ICTOPI0 BHUKOPUCTAHHS CYCHEH31i XJIOpenu, SK CTUMYJSTOpa
Hpo;[yKTI/IBHOCTi TBApUH 1 NTUII, MEXaHI3M iX Jii Ha MOJIEKYJISPHO-KIITHHHOMY piBHI He
BCTAHOBJICHHI1 OCTATOYHO 1 IOTPEOy€ MOrIHOICHOTO JOCIIUKCHHSL.

HesBakatoun Ha BEIMKY KUIBKICTB POOIT, CHPSMOBAaHMX HA BHBYCHHS CTHMYIIOI0YOI Aii
MIKpPOBOJIOPOCTEH Ha OpraHi3M NTHUIll, MEXaHi3M LUX MPOLECIB Ha MOJICKYISPHO-KIITUHHOMY PiBHI
IIe HE BCTAaHOBJICHWMU. ICHyrodui naHi, 3a JONMOMOTOI0 SKHUX XJOpeja 3BHYaiiHAa BIUIMBAE Ha
MPOAYKTHBHICTh NTHUI, HeoAHO3HayHi. Omui 3 Hux [23] BBaXawTh, IO IiABUINCHHS
MPOJYKTUBHOCTI NTHIll € HACIIIKOM 3POCTaHHS IMyHOPEAKTHBHOCTI OpraHizmy, ab0o BKa3ylOTh Ha
aKTUBALII0 aHTUOKCUIAHTHUX (DEPMEHTIB, 110 MO3UTUBHO BIUIMBAE HA 30UIbIIEHHS aOCONIOTHOTO 1
BI[HOCHOTO IIOKa3HUKIB MPHUPOCTY JKUBOi Macu. I[HIII 1[I0 L€ € HaCHiAKOM 3HMKEHHS
AHTUOKCUJIAHTHOTO cTpecy [21].

BucHoBku:

1. Bukopucranus cycrnensii Chlorella sorokiniana nepernenam cripusie 301IbIICHHIO 1X TIEpeT
3abiitHoi macu Ha 31,7 T, Ta HenaTpaHoi Tymku 25,7 r, nanaH01 22,2 r IpoTH KOHTPOJIIO.

2. 'Y pociinHoi rpynu nepenerniB TYUIKH MaloTh BI/IHII/II/I BUXiJ ICTIBHUX YacTHH Ha 15,7 %, 3a
PaxyHOK 30UIBIICHHS IEPEBAKHO IPYIAHHUX M SI31B Ta M’S[31B Ta30BHX KIHI[IBOK IPOTH KOHTPOIIIO.

3. Bumorosanns cycnensii Chlorella sorokiniana nocainmiit rpymi nepenenis nopoau
“®apaoH” BIPOLOBXK 60-TU 10 He BIUIMBAE HA SKICTH TYLIOK IPH OPTaHOJNCITHYHOMY OIJISAL Ta
CEHCOPHI TIOKAa3HUKH SKOCTI OYJIbIOHY IIPUTOTOBJICHOTO 3 HUX.
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3BEPEXXEHICTD TA EHEPI'IA POCTY HEPEIIEJIIB ITIOPOAU ®APAOH 3A
BUIIOIOBAHHS CYCHEH3II CHLORELLA SOROKINIANA

Hocnimkeno BB BunoroBauus cycrensii Chlorella sorokiniana eneprito pocry nepenenis nopomu ®apaoH.
BcranoBieno migBumieHHs 30epeskeHOCTi, TA XHBOI MacH Tina, M0 OOTPYHTOBYE MOUIIBHICTH 3aCTOCYBAHHS XJIOPEIH
SIK 010TEXHOJIOTIYHOT KOPMOBOI JOOABKH Y M SICHOMY HaIpsIMKY TIepemnelliBHUIITBA.

Karouosi ciiosa: Chlorella sorokiniana, nepenenu mopoau ®apaoH, 30epexeHiCTh, HEPTIsl POCTY, KHUBa Maca,
KOpMOBa J00aBKa.

HRYSHKO V.A., candidate of agricultural sciences, BORSCH O.0., doctor of agricultural
sciences
Bila Tserkva national agrarian university

SURVIVAL AND GROWTH ENERGY OF PHARAOH QUAIL FED A CHLORELLA
SOROKINIANA SUSPENSION

The effect of administering a Chlorella sorokiniana suspension on the growth energy of Pharaoh quail was
investigated. An increase in survival rates and live body weight was observed, justifying the use of Chlorella as a
biotechnological feed additive in meat-type quail farming.

Keywords: Chlorella sorokiniana, Pharaoh quail, survival, growth energy, live weight, feed additive.

CyuacHe MNTaxiBHMLUTBO TMOTpedye TMOIIYKY €KOJOriyHO Oe3NeYHuX  aJbTepHATUB
CHHTETHYHUM KOPMOBHM J00aBKaM Ta aHTHOI0THKaM. [IepCcrieKTHBHUM HampsiMOM € BUKOPUCTAHHS
Oiomacu mikpoBogopocreii, 3okpema Chlorella sorokiniana, sika 6arara Ha GioakTHBHI MeTabOIITH
3 QHTHOKCHJIAQHTHUMH Ta IMYHOCTHMYIIOBaJbHUMH BIAacTHBOCTSMH [1]. JlomaBaHHS HEBEIWKOI
KUTBKOCTI Takoi JOOAaBKU 10 TPaIUIIMHOTO KOPMY MO3WTHUBHO BIUIMBA€E HA 370pOB'A 1 J0OpoOyT
MITUII, & TAKOX SKICTh 1 KITBKICTh MPOAYKIIii [2].

Meroro nmociipkeHb Oyno BHBUMTH BIUMB BunotoBaHHs cycrnensii Chlorella sorokiniana na
MOKa3HUKH €Heprii pocTy Ta 30epexkeHicTh nepenenis nopoau dapaos.

Jlocuti MpoBEACHO Ha JBOX IpyIax IMeperneniB (KOHTposbHA Ta gociiana, n=30) 3 1-i mo 60-
Ty 100y BupomryBanHsa B yMmoBax @I «Muxomait» Kuromupcrekoi oomacti. [Ituist mociigHoi rpynu
3 MMUTHOIO BOJOK oTpuMyBaia cycrensito Chlorella sorokiniana (3x10° xkmitua/Mi), BUpOILIEHY Yy
dhoTtobiopeakTopi 3a moctiiHoro 6ap6otyBanHsa CO:. OniHOBaIM 30€pEKEHICTh, TUHAMIKY JKUBOI
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MacH, CepeaHbOA000BI MPUPOCTH Ta 3a0iifHI SKOCTI 3TiTHO 13 3araJbHONMPUUHITUMHU METOIUKAMHU
[3].

BcraHoBJI€HO, 1110 BUIIOIOBAHHS CYCIICH31i XJIOPETH MO3WTHBHO BIUIMHYJIO Ha 30€pEeKEHICThH
nTHI. Y J0CHiaHIA Tpymi 30epekeHicTh Oyia BUIIOIO MOPiBHAHO 3 KOHTposieM Ha 6,7 %.

AHali3 AMHAMIKU JKWBOI MacH CBIAYUTH, IO JOJABAaHHS B IMUTHY BOJY CYCIEH3Il XJIOpenu
MO3UTUBHO BILTUBAE HA EHEPTII0 POCTY MOTOMiB's (Tadm. 1).

Ta6muus 1 — ilnnamika ;KMBOi MacH mepenijiok, r (X iS?-f)

Bik, nHiB I'pynu + 710 KOHTPOJIIO, T
Koutposbha, (n = 30) Hocnigna, (n = 30)
1 9,3+0,19 9,2+0,15 -0,1
10 26,3+0,35 26,3+0,25 +0,0
20 67,6+0,25 71,4+0,47 +3,8
30 115,2+0,46 127,7+0,65* +12,5
40 168,9+0,45 192,5+0,38* +23,6
50 202,5+0,42 231,9+0,44* +29,4
60 230,7+1,14 262,4+0,87* +31,7
Banosuit mpupicTt, T 221,4 253,2 +31,8
% 10 KOHTPOJIIO 100 114,7 14,7

Hpumitka: “P<0,01 MOPiBHAHO 3 KOHTPOJIEM.

Ha nmouatok nocininy cepenHs *uBa Maca Meperniyiok 000X rpyn 0ylia TOTOKHOIO 1 KOJIUBallach
y mexax 9,2-9,3 r. I[lounnaroun 3 20-i 100M BHpOIIYBaHHS, y MEPENEIIiB JOCTIIHOT TPYITH KUBA
Maca Oyna Ounbmoro Ha 10,5 %, na 30-, 40-, 50- 1 60-Ty 100y 36inbuIMIack BiAnoBiaHo Ha 10,9 %
(P<0,01), 14,2 % (P<0,01), 14,3 % (P<0,01), 13,7 % (P<0,01) mopiBHSHO 3 aHAIOTIYHUMHU
MOKa3HUKaMH TeperneniB KOHTPOIbHOI rpynu. BanoBuii mpupicT »kuBOi Macu 3a JOCHiJ CTAHOBUB Y
KOHTPOJBHIH rpymi 221,4 , a B gocmignii — 253,2 1, mo Ha 31,8 r Buie.

AHani3ylound MOKa3HUKU CEePEAHbOJO00OBUX MPUPOCTIB JKUBOI MAacH MepereniB, HeoOXiaHO
BigmiTHTH, O 10 10-1000BOTO BiKy B 000X Tpymnax BiH OyB Ha oxHoMYy piBHi. [Tounnarouu 3 3-ro
THXKHS, BIIOYJIOCS 3pOCTaHHSA LBOrO MOKasHUKA. 3okpema, 3 20 mo 30 mobu cepenHbOa000BI
MPUPOCTHU Y NITUILI AOCTiaHOI Tpynu Oynu Outemumu Ha 0,38 T, a60 9,2 %. Y nepiox 3 30 mo 40-By
no0y —na 1,11 r, a6o 20,7 % (P<0,05), a B mpomixkok 3 40 mo 50 no6y — ua 0,58 r, a6o 17,3 %. 3 50
no 60 no0y BiAMIYanM 3HUKEHHS CEpeAHbOJOOOBOrO MPUPOCTY B 000X rpynax MOPIBHSHO 3
MOTIepeHIM MEePioJIoM, IO MOXKHA MOSCHUTHU TEPIoJIOM CTATEBOTO JO3piBaHHS MEPEmijoK Mepen
MoYaTKoM siiTiekIaaku. [Ipore mepemenu MOCHITHOT TPYNMH MEpeBaKadd KOHTPOJb 3a IHM
nokazHukoM Ha 0,23 1, a6o 8,2 %. Y cepennproMy 3a mepioj J0CHiay cepeaHbOJ000BUI MPHUPICT Y
JOCIITHIN Tpytii ctaHoBUB 4,22 1, mo Ha 0,53 1, a6o 14,4 % Oinbiie mOpiBHSHO 3 KOHTPOJIEM.

3a pe3ynbTaTaMH KOHTPOJIBHOTO 320010 BCTaHOBIEHO, IO TMepea3abiifHa KkuBa Maca
nepeneniB gociainHoi rpynu Oyma Ha 31,7 1, abo 12,1 % (P<0,05) Oinbinoro, HiXK TMOKa3HUK
KOHTPOJBHOI TPYIIH.

Bucnosku. BunoroBanust  cycrnensii Chlorella sorokiniana mepeneam mopoau  ®apaon
yrpoaoBxk 60 mi0 cnpuse MmiaBUIICHHIO 30epekeHocTi Ha 6,7 %, MOKpalleHHIO TUHAMIKKA eHeprii
pocty Ha 14,7 %.
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PEAJIIBALIS MPOJYKTUBHOI'O NOTEHIIAJTY CBUHOMATOK BITYMU3HSIHOI TA
®PAHIY3bKOI CEJIEKIIIT

BcraHoBiIeHO TiepeBary BITUM3HSHUX TBApHH 33 TPUBAIICTIO JKUTTS, IJICMIHHOTO BHKOPHCTAHHS Ta KUIBKICTIO
OTOPOCIB, TOJI K (PpaHIy3bKi CBHHOMATKH XapaKTePU3yBaJKCS BUIIOK OAraTOILIIIHICTIO Ta OLTBIIO MAacol0 THi3aa
IIPYU B1JUTy4YEHHI.

KirouoBi cjioBa: CBHHOMATKH, CEJNCKIlis, 0araTOIUTiIHICTh, BiATBOPHA 3IaTHICTh, JOBTOJITTS, IUICMiHHE
BUKOPHCTAHHSL.

TYTARENKO 1.V, candidate of agricultural sciences
Bila Tserkva national agrarian university

REALIZATION OF THE PRODUCTIVE POTENTIAL OF SOWS OF DOMESTIC AND
FRENCH BREEDING

The advantage of domestic animals in terms of life span, breeding use and number of farrowings was
established, while French sows were characterized by higher fertility and greater litter weight at weaning.
Keywords: sows, selection, fertility, reproductive capacity, longevity, breeding use.

CydacHe mpOMHUCIIOBE CBUHAPCTBO IPYHTYETHCS HA €)EKTUBHOMY BUKOPUCTAHHI T€HETHYHOTO
MOTEHI[iaJTy TBApWUH, OCOOJIMBO MAaTOYHOTO ITOTOJIIB S, BiJl MPOJYKTUBHUX SKOCTEH SKOTO 3HAYHOIO
MIpOIO 3aJICKUTh PIBEHb BIATBOPEHHS CTaJla Ta CKOHOMiYHA €(EKTHBHICTh BUPOOHUIITBA CBHHUHU
[1-3].

BaxxnuBum pe3epBOM IiJIBUIIEHHS MPOJTYKTUBHOCTI CBUHAPCTBA € BUKOPHUCTAHHS T1OpUIHUX
CBHHOMATOK, y SIKAX 3aBISIKH MOEIHAHHIO T'CHOTHIIIB PI3HOTO TOXOKEHHS MOXE MPOSIBISATUCS
edexr rereposucy [3]. Ilpu 1bOMy OIiHIOBaTH €()EKTUBHICTH BHUKOPHCTaHHS TaKHX TBApHH
HEOOXITHO HE JHIIEe 3a NPOAYKTHBHICTIO OKPEMOTO OIOpOCY, a ¥ 3a TPHUBAIICTIO KHTTH,
IUIEMIHHOTO BUKOPUCTAHHS Ta 3arajlbHOI0 KUIBKICTIO OTpUMaHHUX omnopociB. Came KOMIUIEKCHA
OIIIHKA J1a€ 3MOT'Y BUHAYUTH peallbHUN piBEHb peaiizallii MPoIyKTUBHOTO MOTEHIIaly CBUHOMATOK
pi3HOrO cenekiliiiHoro moxomkenns [1, 4, 5].

Oco0nuBoro 3HayeHHs] HaOyBae MOPIBHSHHS TBapWH BITYM3HSIHOI Ta 3apyOi’KHOI CeleKii B
OJTHAKOBMX yMOBaX YTPUMaHHSA, L0 J03BOJISIE BU3HAUUTH IXHI IMEpeBaru Ta IMEPCIEeKTUBHICTD
MOJIAJIBIIIOT0 BUKOPUCTaHHS [2, 3].

Buxonsun 3 1bOro METOH HAIIMX JAOCHIIKEHb OyJ0 MPOBECTH IMOPIBHSJIbHY OLIHKY
peaitizalii MpoAyKTUBHOrO moreHuiany cBuHomatok F; (BB x JI) BiTumsHsHOI Ta (paHIy3bKoOi
CeNIeKIii 3a OCHOBHMMHM TMOKAa3HWKAaMM JOBroiiTTsS Ta BinTBOpHOI 3matHOCcTi B [ICIT «JIIAP»
KuiBCpkoi 06macri.

Jlns  BUpOOHMIITBA CBHUHMHM Y TOCHOJApCTBI 3aCTOCOBYEThCS 1HTEHCHBHA CHCTEMa
ribpuausanii, 0 IPYHTYETHCSI HA BUKOPUCTaHHI nomicHuX cBUHOK F; (BB x JI) BiTun3HsHOI Ta
¢bpaniy3pkoi cenekiii. MaTepuHCbKOIO (DOPMOIO y IIbOMY IOEJIHAHHI € CBUHI BEIHKOi Oinoi
MOpojIv, a 6aTbKIBCHKOIO — CBUHI MTOPOIU JIAH Ipac.

JUis OLIHKM NPOAYKTHMBHOTO MOTEHI[ialy CBHMHOMATOK OyJ0 BHKOPHCTAHO ITOKAa3HUKU
TPUBAJIOCTI JKUTTS, TPUBAJIOCTI IUJIEMIHHOTO BHMKOPHUCTAHHS, 3arajbHOl KIJIBKOCTI OIOpPOCIB,
0araToIIiAHOCTI Ta MAacH THI3/a MPH BiIJTy4EHHI.

AHani3  OTpUMaHUX  JaHWUX T[IOKa3aB, 10 CBHHOMATKH  BITUYM3HSHOI  CEJNEKIIil
XapaKTepU3yBaUCs OIIBIIOI0 TPUBAIICTIO XKUTTS MOPIBHIHO 3 aHAJIOTaMH (paHIy3bKOi CEeNeKIi.
Cepenne 3Ha4YeHHS IIHOTO MOKA3HHMKA CTAHOBWIO BiAMOBIAHO 42,4 Ta 36,2 wmicsami. Pisuunsa Ha
KOPUCTh TBAPHH BITYM3HIHOI CeJeKIlil craHoBUIa 6,2 micaui ado 17,1 %.

Buma TpuBamicTh KHUTTS CYNpPOBOKYBaJacs OUIbII TPUBAIUM IEPIOJIOM TJIEMIHHOTO
BUKOPUCTaHHA. Y CBMHOMATOK BITYM3HSIHOI CEJNEKIi 1le MOKa3HUK CTaHOBUB 33,3 micAlll, TOMI SIK
y ¢paniy3pkux a”aioriB — 27,4 wicami. TakuM 4YWHOM, TepeBara BITYM3HSHHUX TBapWH
ctaHoBmIa 5,9 micsi a6o 21,5 %.
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TpuBamimmii mepio TUIEMIHHOTO BHUKOPHUCTAaHHS Ma€ BaXJIMBE TOCIOJAPChKE 3HAYCHHS,
OCKUTBKM  JIO3BOJISIE  3MEHIIWTH IHTEHCHBHICTh BHMOpaKyBaHHS MAaTOYHOTO IIOTOJIB’S  Ta
e(heKTUBHIIIE BUKOPUCTOBYBATH TCHETUYHHM MOTEHIIIaJl CBHHOMATOK.

BinmoBigHoro Oyna ¥ TEHACHINSI MIOJM0 3arajbHOI KITBKOCTI OMOPOCIB. 3a BeCh MeEpiof
IJIEMIHHOTO BUKOPUCTAHHSI BiJ] CBUHOMATOK BITYM3HSHOI CEJEKI[l OylI0 OTpUMaHO B CEPEeTHBOMY
6,4 omopocy, a BiJ ¢paHiy3pkux aHanoriB — 5,3. Pisauns cranoswia 1,1 onopocy, a6o 20,8 % Ha
KOPHUCTb BITYM3HSAHUX TBapuH. OTXKe, 32 MOKA3HUKAMHU JOBIOJIITTS Ta TPUBAJIOCTI FOCIOAAPCHKOTO
BUKOPHUCTAHHS BITUYM3HSHI CBUHOMATKU Malld BUPAKEHY MepeBary.

BoaHouac 3a 6araTorutiiHICTIO MepeBary BCTAaHOBJICHO Y CBUHOMATOK (PpaHITy3bKO1 CEIeKITii.
Bin Hux orpumyBanu B cepeaquboMy 12,4 mopocsT, TOJi K BiJl TBApUH BITYM3HIHOI cenekmii — 11,3
nopocsat. AGcosrroTHa niepeBara cranoBuia 1,1 mopocst, ado 9,7 %.

[le Gunpln BHpakeHa mepeBara GpaHIly3bKHX CBHHOMATOK CIIOCTepirajgacs 3a Macolo THi3za
IIPH BiJTydeHHI. Y TBapuH (PpaHITy3bKO1 CENEKIii el MoKa3HUK CTaHOBUB 88,2 KT, mpoTH 78,5 KT'y
BITYM3HSHUX aHAJNOriB. Pi3HuIs nopiBaroBana 9,7 kr, abo 12,4 %. Maca rHi3na npu BiUTy4eHHI €
KOMIUIEKCHOIO XapaKTePUCTUKOK MPOAYKTUBHOCTI CBUHOMATKH, OCKUIBKH BiAOOpa)kae OAHOYACHO
KUTBKICTB TMOPOCST, 1X 30epeKeHICTh Ta IHTEHCUBHICTD POCTY B IiJICUCHUNA TIEPiO/I.

TakuM 9MHOM, pe3y/IbTaTH CBIAYaTh PO PI3HY CHpﬂMOBaHiCTL peaiizanii IpOoIyKTHBHOTO
NOTCHI[Ialy CBUHOMATOK 3aJICKHO Bill IXHBOTO CEJICKLIIHOTO MOXODKCeHHS. TBapiHu (paHIly3bKOi
CeNeKIIii € OLIbII IHTECHCHBHUMH: BOHHU 3a0€3MeUyI0Th OUIBITY Macy Ta KiIbKICTh MMOPOCAT 3 OJHOTO
OIOpOCYy, MPOTE MiAJAIOTHCA BUIIOMY METa0OJIIYHOMY HABAaHTAXKEHHIO, IO CKOPOUYYE TEpMiH
iXHBOTO TUIEMIHHOTO BUKOPHCTaHHSA. BiTUM3HsSHa celekIlis JEeMOHCTPYE Kpally aJanTOBaHICTh,
MIIHIITY KOHCTHUTYI[IIO T4 BHUCOKY JOBTOBIYHICTH, 10 3MEHIIYE BUTpPAaTH HA PEMOHT CTaja Ta
BHUPOIIYBAaHHS PEMOHTHUX CBHHOK.

Bubip Mixk TeHOTHIaMH 3aJIe)KHUTh BiJl €KOHOMIYHOI MOJEN TOCHOoJapcTBa: Uil MAaKCUMyM
MOPOCST HA OMOPOC 32 IHTEHCUBHOI pOTAIlii IOIIbHIIIE BUKOPUCTOBYBATH (PpaHIly3bKY CEIEKIIIO,
a s MiHIMi3alii aMOpTU3allifHUX BUTpAT CTaja Ta CTaOiIbHOI JOBrOTPHUBAJIOI eKCIUTyaTamii —
BITYU3HSHY.

OTtpuMaHi pe3yJIbTaTH TAaKOX JEMOHCTPYIOTh, IO pealti3allis MPOyKTHBHOTO MOTEHIIATY €
pe3yabTaTOM B3a€MO/Iii TEHETHYHUX Ta MapatunoBux (axtopis. CenekiiiiHe MOXOIKEHHS TBapHH
BH3HAYA€ PIBCHH 1X TEHETUYHO 3YMOBIICHOI MPOJIYKTUBHOCTI, MPOTe (PAaKTUIHUI MPOSIB IIMX O3HAK
3aJIe)KUTh B1Jl yMOB I'OJIiBJIi, YTPUMAaHHS, MIKPOKJIIMATy, TEXHOJIOT1i BIITBOPEHHS Ta BETEPUHAPHOTO
3a0e3neueHHs.

OTxe, mojaanplle MiABUIIEHHS e(EeKTUBHOCTI CBHUHAPCTBA [IOIUIBHO TIOB’SI3yBaTH 3
MOETHAHHSAM BHCOKOTO PEMpOAYyKTHBHOTO TOTEHIIady Ta JOBTOJITTS CBHHOMATOK IIJISIXOM
iJIecIpsSMOBaHOI CeNeKIii i onTuMizallii yMOB iX YyTpUMaHHS Ta TOMIBIII.
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E®EKTUBHICTD I'AJTY31 KIHHO3ABO/ICTBA B YKPAIHI

IIpoBeneHo aHami3 Cy4acHOTO CTaHy PO3BUTKY Tally3i KOHSApcTBa B YKpaiHu. JlOCHiKEHO IHHAMIKY
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YHCENILHOCTI 3arajbHOTO 1 IJIEMIHHOTO IOroJIiB sl KoHeH. [IpoaHani3oBaHO BIUIMB PiBHS BIATBOPEHHS Ha €(DEKTHBHICTDH
poOOTH KIHHHX 3aBOJIIB.

Koarouosi ciioBa: HanpsiMu BUKOPHCTaHHS KOHEH, KiHHMI 3aBOJ|, IOTOJiB Sl KOHEH, NOpPOoaN KOHEH, reHO(oH]
KOHEH.
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EFFICIENCY OF THE HORSE INDUSTRY INDUSTRY IN UKRAINE

The current state of development of the horse breeding industry in Ukraine was analyzed. The dynamics of the
number of general and breeding stock of horses was studied. The influence of the level of reproduction on the efficiency
of the stud farms was analyzed.

Keywords: areas of use of horses, stud farm, horse stock, horse breeds, horse gene pool.

3 nepexoJIoM CLIbCHKOIO TOCIOAAPCTBA 0 PUHKOBUX YMOB BUPOOHMIITBA 3HAUYEHHS KIHHUX
3aBO/IIB B YIOCKOHAJIEHHI Taly3i KOHSPCTBa 3pocTa€e. PO3BUTOK PHHKOBOTO BHPOOHHIITBA
3YMOBJIIOE II€PEOPIEHTALIII0 BUKOPUCTaHHS KOHEM $K INPOJYKTUBHOIO KOHSPCTBA, peasizaiii
TUIEMIHHUX KOHEH, BAKOPUCTAaHHS KOHEH y rocrolapCcTBaX HAaCEJICHHS.

3a nepion 3 2001 mo 2023 pp. KiIBKICTH MOTOJIB Sl KOHEH B YKpaiHi CKOpOTHIIAcs Mailke B
4,5 pa3u. B ymoBax pedopMyBaHHS arpapHOTO CEKTOpa raiy3b KOHSPCTBA cTaia 30MTKOBOIO, a IIe
IIPU3BENIO JI0 CIaly BUPOOHULITBA MPOIYKIIIi KOHSAPCTBA.

HenoctaTHh0 BUBYEHUM 3alIMIIAETHCS MUTAHHS €(DEKTHBHOCTI Taiy3i KOHSpCTBa. amy3eBa
CTPYKTYypa KiHHOTO 3aBOJy 3HAUHOIO MIpOIO 3aJIeKUTh BiJl CIIBBIIHOIIEHHS PI3HUX Tally3eil, a came
TBAapUHHUITBA 1 POCIMHHUNTBA. OCHOBHOIO METOI0 KiHHUX 3aBOJIB € 30€peKEeHHS T'€HETHYHOTO
MOTEHIIialTy, Ta BIOCKOHAJICHHS ICHYIOUUX MOP1J KOHEH.

Ha croromni KiHHI 3aBOJM 30WMTKOBi, HE MalOTh KOIITIB JUIsl TPOBEIACHHS PO3IIUPEHOTO
BIATBOpeHHA. Tomy CKOPOUYEThCS IIOTOJIIB’Sl LIHHUX TOpPiA KOHEH, 301JHIOEThCA IX 3arajabHUN
reHoon. YacTka IJIEMIHHOTO KOHSPCTBAa € JyXe HHU3bKOK 1 craHoBuTh Jjmme 1,4 % Bin
3arajibHOr0 IOT0JIiB’ S KOHEH.

Hamu BupimryBamuch Taki 3aBJaHHS:

® BU3HAYEHHS CYYaCHOI'O CTaHy Ta TEHEHII] pO3BUTKY raiay3i KOHSpCTBa B YKpaiHi;

¢ OOIPYHTYBAaHHS BIUIMBY CTaHy BIJITBOPEHHS Ha MIABUILEHHS €QEKTUBHOCTI Traiysi
KOHSIPCTBA.

Martepianamu poOOTH MOCTYXHWIN J1aHl CTATUCTUYHUX 301pHUKIB TBAPUHHUIITBA CTaHy L10J10
noroiiB’st koHel 3 1991 1o 2023 poky Ta aepkaBHUI peecTp IUIEMIHHUX KOHEH B YKpaiHi.

TeopeTnyHOI0 OCHOBOIO JOCHIIKEHHS Oylu JAlaIeKTUYHUM, a0CTPaKTHO-JIOTIYHUN Ta
€KOHOMIKO-MaTeMaTHYHUI METO/I.

AHauni3 po3BUTKY rajly3i KOHApCTBa B YKpaiHi 3a nepioa 3 1991 no 2023 poku nokasas, 110 3a
IPOTSArOM OCTaHHIX POKIB rajy3b KOHSPCTBA cTajla HecTaOuibHOO. IIpo 1e cBITUMTH 3MEHIICHHS
MOroJIiB’ g KOHeH 3a octaHH1 29 pokiB. ko B 1991 p. 3aranphe noronis’s cranoBuio 738,4 Tuc.
rofiiB koHei, To B 2001 p. ueit moka3uuk Bxe ctaHoBuB 701,2 Tuc. romiB, a Ha movarok 2015 p. B
VYkpaini wHamigyBaiocs Tutbku 315,8 Tuc. TomiB koHeW, mo crocyerbest 2023 poky TO Ha
01.01.napaxoByBanock Tutbkn 159,1 Tuc. romiB. ToOTo 3a 3BITHHMH mepioJ MHOTodiB’S KOHEH
ckopoTuiiocst Ha 542 tuc. rofis, abo Ha 73,3 % [3, c. 11].

[Tpu mepexoi 10 PUHKOBUX BiTHOCHH Tajly3b KOHSPCTBA CTajla Ha kaib 30uTKoBOO. [lomut
Ha IJIEMIHHY MPOIYKIIIO rany3i KOHSIpPCTBA 3MeHIIUBcs. Lle npu3Beno 10 3HWKEHHS KOMEPLIHHOTro
iHTepecy, K MOKYIIIB IUIEMIHHUX KOHEH, TaK 1 iHBeCTOpiB. BUHMKIIA 3arpo3a 3HUKHEHHS I[IHHOTO
reHo(OHTY ICHYIOUHX TMOPI/ IJIEMIHHUX KOHEW, HaJl BUBEJCHHSAM SKUX MPAIIOBAIN THCSIYl JIFOICH
npoTsirom OaraTtbox croiiTh. 3a mepiog 2010 — 2023 poku YHCENbHICTh IUIEMIHHHX KOHEH
ckopotuiacs Ha 51,3 % (tabm. 1).

Haii0inbiie ckopoueHHs MOTOJIIB’ ST KOHEH 3a IeCATHIITTS CTAlIOCh B YKpaiHChKii BepXOBiil Ha
61 % Ta pociliceKiii pucuctiii moponax — 74,2 % [1].

Jlep>kaBHI KiHHI 3aBOJM KpIM LIHHOTO TeHO(QOHAY IJIEMIHHUX KOHEH Ie MarTh Y
KOPUCTYBaHHI 3eMJII0, y X posmnopskeHHl 3HaxoauTbes Big 5000—6500 ra puwm. [liei mmommi
JOCTaTHbO HE TUIBKU JUIS Taly3l KOHSPCTBA, a M s YCHIIIHOTO BEACHHS 1HIIMX raiysei, a came
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MOJIOYHOT'O CKOTAapCTBa, CBUHAPCTBA [2].

I"anmy3eBa cTpyKTypa i BAPOOHWYMIA THIT KIHHOTO 3aBO/Y HE € MMOCTIHHUMH.

OCHOBHUM TIpH3HAYEHHSM KIHHOTO 3aBOJy € BHPOIIYBAaHHS IUIEMiHHHX KOHEH, TOMY
IUIEMiHHE KOHSPCTBO MPOBIJHOIO TaTy3310 MiIIPUEMCTBA.

Tabnms | — luHamika moroJiB'sl niieMiHHHX KOHeil B YKpaiHi

[opomu Poknu 2023 p. y % no
2010 2019 2023 2010 p.

YkpaiHcbka BepXxoBa 2101 875 824 39

YnCcTOKpOBHA BEpXOBa 695 665 663 95,3
OpJoBchKa pHUCHUCTA 858 538 460 53,6
Pociiicpka pucucra 899 318 232 25,8
HoBoorekcanipiBchka Baropo3Ha 395 184 185 46,8
=i mopoau 828 351 450 54,3
Bceroro 5776 2931 2814 48,7

[TneminHE KOHSPCTBO SK IPOBiJHA Traly3b KIHHOTO 3aBOJy TOEIHYETHCS 3 JOAATKOBHMH
rajgy3siMd TBapUHHMIITBA 1 POCIMHHULTBA, IO JAa€ 3MOTY OJEPKYBATH KOIUTH JJISI PO3LIMPEHOTO
BIITBOPEHHS 1 YAOCKOHAJICHHS 3aBOJACHKHX TTOPi]l KOHEH.

BcranoBiieHo BIUMB Ha €PEKTUBHICTH POOOTH KiHHHUX 3aBOJIB BUXOJY MPHUILIOAY JIONIAT HA
100 martok. 3pocTaHHs BHUXOIY MOJOTHAKY 3 55 10 85 roiiB m03BoJisi€ 30UTBIINTH peatizaliito
KoHel 1o 75 %, mpu 1mpomMy morodiB’st KoHei 3poctae Ha 40 %, a coOiBapTICTh BHPOIITYBaHHS
JIOLIATH 3MeHIIyeThes Ha 42 %.

BupoOHunTBO mpoaykimii KOHSPCTBa BUCOKOI SIKOCTI TPH apryMEHTOBaHUX BHUTpaTax 3
JTOTPUMAHHAIM YCiX TEXHOJIOTIYHUX YMOB JI03BOJISIE 30UTBIIMTH YMCTUH MPHOYTKY TOBapHCTBA, Ta
IIIBUIIUTH PIBEHb PEHTAOCIBHOCTI.

Tomy ramy3eBa CTpyKTypa KiHHMX 3aBOJIB B IEPCIEKTHBI IOBHHHA MiABOAMUTHCS JIO
NOEJHAHHS Taly3i KOHSIPCTBAa SK 13 PO3BEICHHSM MOJIOYHOTO CKOTapCTBa, CBUHAPCTBA Ta
PO3BUTKOM Taly3i pOCIMHHHIITBA, 116 MOXKe 30eperTH LiHHUI MopiaHui reHo()OH ] KOHeH YKpaiHH.

BucHoBku. UucenbHICTh TIOTOJIB’S KOHEW B YKpaiHi 3a 1991-2023 poku ckopotuiocs 3
738,4 no 159,1 Tucsa romnis, abo Ha 78,5 %. CyTTeBO BimOyI0Cs MEPEpO3MOILT MTOTOJIIB I KOHEH. 3a
el mepiox B OCOOMCTHX TOCIIOAAPCTBAX HACENICHHsS MOTOJIB’S KOHEW 3pocio B 5,7 pasiB i
cTaHOBUTh 94,6 % BiJ 3arajgpHOi iX KUIBKOCTI B KpaiHi, y 3B’SI3Ky 3 LIUM 3HAU€HHS IUIEMIHHHUX
KIHHMX 3aBOJIB JUIsl YIOCKOHAJIEHHS! KIHCHKOTO TOTOJIB’S 3pocTae. Y JAepKaBHOMY HiAIPUEMCTBI
«KonsapcTBO VYKpaiHW» CKOHLIEHTPOBAHO Kpamuidi TeHO(OHA KOHEH YKpaiHChKOi BEpXOBOI,
HOBOOJIEKCaH IPiIBCbKOI BarOBO3HOI, PUCHCTUX Ta IHIIUX MOP1T KOHEH.

B ymoBax pHMHKOBO1 €KOHOMIKHM KiHHI 3aBOJM 3a3HAIOTh BEJIMKHX 30UTKIB BiJl BEACHHS Tamly3i
KoHsipcTBa. OJHUM 3 OCHOBHUX UMHHMKIB € Jy)K€ HU3bKHHA IMONUT Ha IUIEMIHHY NPOIYKIIIIO
KOHSpCcTBAa B YKpaiHi, He c(opMoBaHO iH(pACTPyKTypu a came KIHHUI CHOPT, MEperoHH,
TOTaJi3aTop.
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OCOBJIMBOCTI BUPOIIIYBAHHSA ABCTPAJIIHCHKOI'O AABBI (CHERAX
DESTRUCTOR) B YMOBAX YCTAHOBKU 3AMKHYTOI'O BOAOITOCTAYAHHS

ABgcrpaiiicekoro paka 1661 MoXHa yCIIIIHO BUPOIIYBaTH B YMOBAax 3aMKHyToro Bojorocradanss (Y3B), ane € neBHi
0COOMMBOCTI TakOTO BHpOIIyBaHHs. [lepeBara BHpoILyBaHHS paka B Y3B B ToMy, 10 MOXKHa KOHTpOJIFOBATH TOKA3HUKU BOJIH
LU pik Oe3IepeBHOT POOUTH, HE MIEpepUBAIOYH PICT PaKa,TUM CAaMHM MEHIITI 30MTKH 1 yCITIITHA peaTi3aLlist POJTyKLl.

Karouosi cioBa: aBctpaniceku pak 1061, Y3B, BupomiyBaHHs, TeMmIeparypa, MOKa3HHUKH BOJIW, KOHTPOJIb
MOKa3HHKIB.
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SPECIFICS OF AUSTRALIAN YABBY (*CHERAX DESTRUCTOR*) CULTIVATION IN
RECIRCULATING AQUACULTURE SYSTEMS

The Australian Yabby crayfish can be successfully farmed using Recirculating Aquaculture Systems (RAS),
though this method entails specific considerations. The advantage of RAS farming lies in the ability to control water
parameters levels—year-round without interrupting the crayfish's growth; this minimizes losses and facilitates
successful product marketing.

Keywords: Australian Yabby crayfish, RAS, farming, temperature, water parameters, parameter control.

AKBaKyJnbTypa pO3BUBAETHCS NIBUAKAMHU TEMITAMH, CUCTEMHU BHPOIINYBAHHS CTAIOTh OiIbII
pO3BUHEHUMH, €(DEKTHUBHUMHU, HE3AIC)KHUMHU BiJ JIIOJAWHU, €KOHOMHUMH. Ha ChOTOIHIIIHIN
J€Hb YK€ BEJIUKOI TIEPCIEKTUBOIO TIPH BHUPOIIYBaHHI TiApOOIOHTIB € BUKOPHCTAHHS
YCTAaHOBOK 3aMKHYTOTO BOJOIOCTa4aHHs. BOHM e(eKTHBHI 3aBASKH TOMY, LIO IiI0J000BO
MOXXHa MIiJTPUMYBAaTH CTajy TEMIEparypy, KOHTPOJIIOBATH IOKA3HUKH BOJHU, MIiHIMI3yBaTH
BUTpaTH Ha Boxy. Pak SI00i-BynkaH- TNPICHOBOAHMH paK, MOMMPEHUNH Yy MIIKHUX piuKax
Asgcrpauii (Puc. 1).

Puc. 1. 5S166i Cherax destructor Clar.

3a CHpHUATIMBOTO CEepelOBHINA, CTaJOi TeMIepaTypd, 30aJlaHCOBAHOTO XapyyBaHHS pak
IIBUJIKO HaOupae Bary, TMM CaMUM MPUIIBH/IIYE TEMI POCTY 1 1€ MPU3BOAMTH JO YacTiLIOl 1
BUT1THIIIOT peanizarii mpoaykii [1].

o6 cTBOpUTH A1 paka KOM(POPTHI YMOBH MPOKUBAHHS MOTPIOHO JOTPUMYBATHCh TAKHX
IpaBWI: cTana temneparypa (22-28°C), HasBHICTh YKPUTTIB (HOPH, BAKOPUCTOBYIOTH ITUPOKOJIUCHI
BOJIOPOCTI), MIUIBHICTh MOCA/IKH, 30alaHCOBaHM pariioH [2]. BupomryBanns paka B Y3B no3Bosse
CTBOPUTH 1 YMOBH 1 CKOPOTHUTH TEPMIHM BHMPOIIYBaHHS HaBIJIMIHY BiJ POCTY y NPUPOIHHOMY
CEepEeIOBHILII.

Temmeparypa-moka3HUK SKH B TIEPIIy 4Yepry BILIMBAaE Ha PO3BHTOK paka, HaOip Mmacw,
HIBUJIKICTH OOMiHY pedoBuH. Temmneparypa 3a skoi pak Oyne poctu 22-28 °C.

MeTtoa crnocTepekeHHSI JaB MOXJIMBICTh 3pO3yMITH HACKUIBKM TEMIlepaTypa BIUIMBAa€E Ha
pi3HI BIKOBI I'pyIU paka MpH OJHAKOBI TeMIeparypi: MOJOJI OCOOMHM IIBUALIEC T'MHYIH, Majaajia
BIDKMBAHICTh, KOJU JOPOCII OCOOMHU paka HOpPMaIbHO po3BUBaiIUChH [1; 7]. MoxHa 3pobutn
BHCHOBOK, 110 MIATPUMAHHS OJJHAKOBOI TeMIepaTypy MO-pi3HOMY BIUIMBA€ Ha Pi3HI BIKOBI rpyIH,
TOMY BOHA IMOBHHHA MiA0MPAaTUCh IHAUBIAYaTbHO 00 CIPUATH IXHBOMY aKTUBHOMY PO3BUTKY.

He nume 3a migBUILEHHS TeMIepaTypu Naja€ BIKUBAHICTb, 11€ TaKOX BIIMBA€E Ha SKICTh
BOAM 1 1i MOKa3HMKU. 3aJIMIIKH DKI IIBUANIC PO3MANAIOTBCS THM CaMUM 301TBIITY€EThCS
KOHIIGHTpALlil HITPUTIB 1 HITpariB, OlOQUIBTp MOXe HE BHUKOHYBAaTH cBOI (yHKIIT uepes
HaBaHTaXCHHSI.

Bucoka minpHICTh TOCATKU 30UTbIIYE KOHKYpPEHIIil0. Paku BIaloThes A0 MOiNaHHS Cla0IInuX
0CcOOMH miJ 4Yac mepiofy JuHsSHHS. L{0o mpoOiemy MoKHA BUPIIIUTH BCTAHOBUBILIU JOCTaTHIO
KUTBKICTh YKPHUTTIB, IIUPOKOIUCHUX POCIHH, CITOK 30UIBIIUBIIN IIUM IUIOILY YTPUMAaHHS.

Pak 51601 Bceimnuii, y mpUpOIHIX YMOBaX XapyyeTbCs MEBHUMHU POCIMHAMU, MAJICHbKUMH
pubamu. 3 TakuM palioHOM PakK MOBUIBHO pocTe 1 Bary y 40rpam Habupae 3a 1-1,3 poku, Tozi 5K B
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V3B MoXHa JdOCATTH pe3ynbTaTy 3a 7-9 MicsIiB mpu YMOBI 30aJaHCOBAHOTO PETYJISPHOTO
XapuyBaHHS 3 aKIIEHTOM Ha Ouok. 30uIbmnTH % OinKa B pallioHi paka MOXKHA 3a JOMOMOTOIO
J0/1aBaHHs ToAPiIOHEHOT pulH, KPEBETKH, OIapHIIa, TOIMIOBOr0 YepB’ska [3].

MoJOoHIKY paka MEpCreKTUBHUM € 3T0JOBYBAaHHS MOBHOPAIIOHHOTO KOPMY B TpaHymli 3
OUTHIIIMM BMICTOM MPOTEiHY, HABIMIHY BiJl TOBAPHOTO pakKa sIKOMY MOKHA 3TOJIOBYBaTH KOPM SIKUI
MICTHTh MEHINY KUIBKICTh OiJIKa ajie BpaxOBYBaTH JOCTaTHIO KUIBKICTh €Heprii Ta He3aMiHHY
KUIBKICTh TIO)KMBHUX PEUYOBHUH JJII HOPMaJbHOTO po3BUTKY[4]. IloTpiOHY KiIBKICTH MPOTEiHY B
KOpMIi MPU TEXHOJIOTIYHUX JOCHIHKEHHIX 0aKaHO PO3MEXKOBYBATH B 3aJICKHOCTI JIJIs IKOT BIKOBOT
Ipyny BiH BUKOPHUCTOBYETHCS, Ta KIHIEBI OCHOBHI HOPMH BH3HAYaTH UUIIXOM BCTaHOBJICHHS
pe3ynbTaTtiB BUpoOHHUYOro excriepuMenTty. [limgac BuporryBanus s001 (Cherax destructor) B V3B
BKpail Ba)JIMBOI'O 3HAYEHHS NOTpeOye KOHTPOJb a30THCTUX CHOdyK. Haa3euuaiiHo Benuka
KUTBKICTh OpPTaHIYHUX PEYOBHH Ta iX PEIITOK B PE3yNbTaTi HAUIMINKY KOPMY SIKHH paku He
CIIOKWJIM BHKJIMKA€ HaAMIpHE 30UIBIICHHS KOHIEHTpAIli aMOHIMHOrO a30Ty Ta HITPUTIB,
301BIICHHS SIKUX HETaTUBHO BIUIMBA€E HA MOTIpIIeHHS (i3ioorigHOro crany pakiB. Came uepes 1e
CHUCTEMa IOBHMHHA B CBOEMY CKJaJi MaTH: MeEXaHiuHy (UIbTpallifo, OI0JIOTIYHY OYHCTKY Ta
e(pEeKTHUBHO TOTYXHIO CHUCTEMY HACHYCHHS BOAM KHCHEM. Pakam moTpiOHO po3paxoByBaTH Ta
3roJIOBYBaTH KOPM TaK, 11100 MaKCHMaJIbHO MEHIIIE HOTO 3aIMILIKIB JIUIIANACS Y BOI.

Jlo TOJOBHUX TepaMeTpiB sKi HEOOXIJHO KOHTPOJIOBATH NpPU BHPOIIOBaHHI 5001 B Y3B
HaJeXaTh Temmneparypa, pH, po3unHeHnii KUCeHb, HITPaTH, HITPUTH, aMOHIHHUIN a30T, Iy>KHICTh Ta
MiHEpaIbHUN CKJIAJ BOJH. 3a0€3MeUeHHs IeSIKUX OKPEMHUX MOKA3HUKIB y JOMYCTUMIN KITBKOCTI €
BYJIMBUM Ta MOTPEOY€E MOCTIHHOTO KOHTPOIO JOTPUMAHHS iX CTaOLTBHOCTI.

Jlist yCHinIHOTO Ta TOJIOBHE NPUOYTKOBOTO BHUPOOHHMIITBA TPW BHPOIIYBaHHI pakiB Ta
npenctaBHUKIB poay Cherax € 3acTocyBaHHS PEIUPKYISAMIAHUX TEXHOJIOTIH K1 MiATBEPHKYIOTHCS
B CyYaCHHX JIOCIIKEHHS pSAOM aochigHukiB. Tak, y gocmikeHHsX ski Oymu nposeneHi B 2026
poui y sKuUX mMOpiBHIOBaIM Y3B 3 cHCTeMOI0 pPHCOBO-PAaKOBOTO CHIBBUPOIIYBAHHS I10Ka3allo
nepesary [5].

Cnupatounicb Ha P JOCHIDKEHb IOB’S3aHUX 3 BUPOLIYBAHHSM pPI3HMX BUIIB pub Ta
rizpoOioHTIB B yMoBax Y3B MokHA po3TisaaTé HE JIMIIE SK CHOCIO YTPUMAaHHS PakiB, a i IIe sK
BEJIMKY TEXHOJOTuHYy IUIaTopMy AJs TOYHOIO BIUIMBY Ta KEPYBaHHS PsIOM MPOAYKLIHHUX
MIPOLIECIB.

OTxe, MOXKHA 3pOOUTH BHUCHOBOK, 1[0 YCIHIIIHE BUPOILYBaHHS paka S100i-BynkaH morpelye
JOTPUMAaHHS BCIX €TamliB: MPaBWJIbHO pPO3paxyBaTH IIUIBHICTh MOCAJKU, MiAOIp ONTUMANbHOI
TeMIepaTypH JJisl Pi3HUX BIKOBUX KaTeropii paka, KOHTPOJIIOBATH MMOKA3HUKU BOJM 1 7S IIBUAKOTO
pocTy HabOpy TOBApHOI Baru JOTPUMYBATHCH 30a7JaHCOBAHOTO XapuyBaHHs AaKIIEHTOM Ha OLTBIIUI
% Oinky. Lle Bce MOXkHa ycIinIHO peanizyBaTi B Y3B.
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V]IK 664
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KPUTEPIAJIbHA OIIIHKA CYYACHHUX TEXHOJIOT'TH THKATICYJIAIIIT
BIOJIOTTYHO AKTUBHUX PEYHOBHUH Y ®YHKINIOHAJIBHUX XAPYOBHUX
CUCTEMAX

[opiBHSHO CydYacHI CHCTEMH IHKAICYIAIil POCIMHHUX OIONOTIYHO AKTHBHUX pPEYOBHH 3a €(EKTHBHICTIO,
cTalipHICTIO Ta BUBUTEHEHHAM. OOIpYyHTOBaHO OaraToKpHTepiadbHHUN BHOIp HOCIS BIAMOBIIHO H0 (Pi3HKO-XIMIYHHX
BJIACTUBOCTEH aKTHBHOTO KOMIIOHEHTA 1 Xap4oBOi MaTPHII.
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CRITERIA-BASED ASSESSMENT OF MODERN TECHNOLOGIES FOR
ENCAPSULATING BIOACTIVE COMPOUNDS IN FUNCTIONAL FOOD SYSTEMS

Modern encapsulation systems for plant bioactive compounds were compared by efficiency, stability and release
behaviour. A multi-criteria approach to carrier selection according to the physicochemical properties of the active
compound and food matrix is substantiated.

Keywords: bioactive compounds, encapsulation, microencapsulation, nanoemulsions, polyphenolic compounds,
functional foods.

Po3pobrnennss (yHKIIOHATIBHUX XapyOBHX MPONAYKTIB mependayae HE IUIIE BBEICHHS
010JIOTIYHO aKTHBHOI PEYOBMHM JO PELENnTypH, a i 3abe3nedeHHs ii 30epeXeHHS Ha BCIX eTamax
TexHoJoriyHoro nukiy. Ilomidenonu, aHToLiaHU, KAPOTUHOIAM, KYPKYMIHOINM Ta iHIII MPHUPOIHI
CTIOIYKM MOXXYTh 3a3HaBaTW OKHCHEHHS, i3oMepu3anii abo aerpagamii mig €0 TeMmIieparypw,
CBiTJIa, KUCHIO Ta 3MiHM pH; s TiapodoOHMX PEYOBHH JOJATKOBHM OOMEXKEHHSM € HHU3bKa
JUCTIEPTOBAHICTh y BOJHIN ¢a3i. Hacmingkom € 3MeHIIeHHS (PaKTUYHOI KUIBKOCTI aKTUBHOTO
KOMIIOHEHTa y TOTOBOMY HPOJAYKTi, 3MiHa KOJIbOPY, CMaKy a00 aHTMOKCHJAHTHUX BIIACTHBOCTEM.
Jliig nonieHOABHUX CIOMYK MPoOiieMa MOCUITIOETHCS. HEAOCTAaTHHOIO CTA0UIBHICTIO Ta 0OMEKEHOI0
01010CTYIHICTIO, 10 3HWXKYE €(PEKTUBHICTh iX BUKOPUCTAHHS K (DYHKIIOHAIBHUX IHIPEAI€HTIB [1,
2].

[HKancynsnis po3rianaeTbes K cnocid (Ppi3MYHOro BIIOKPEMIIEHHS aKTUBHOI PEUYOBHHH BiJ
HECTIPUATIUBOTO CEPEJOBUINA HUIAXOM Ii BKIIOUEHHS 10 OOOJIOHKHM, MaTpulli abo IUCHEepCHOI
cUCTeMH. 3aXHUCHUN e(QeKT MOXKE peasli30BYBAaTUCS 4Yepe3 3MEHILEHHS KOHTAaKTy 3 KHUCHEM 1
CBITJIOM, OOMEXeHHs Judy3ii peareHTiB, NiABUIIEHHS JUCIEProBaHOCTI TigpopoOHOro
KOMIIOHEHTa Ta pEryJIloBaHHS IIBUAKOCTI WOTO BHBUTPHEHHA. Y XapyoOBUX TEXHOJIOTISAX
BUKOPHUCTOBYIOTh OIJIKOBI, IMOJicaxapujaHi, JIMiJHI Ta KOMOIHOBaHI Hocli, a cepel CrIoco0iB
OJIep’KaHHS — PO3NUIIIOBAIIbHE 1 CyOiMalliiiHe CyIIiHHS, eMyIbl'yBaHHS, KOallepBallilo, eKCTpy3iio,
JinocoMaibHi Ta HAaHOeMYIbCilHI cucteMHu [1, 3]. TakuMm 4nHOM, TEPMiH «IHKANCYIALis» 00’ enHye
TEXHOJIOTIYHO pI3HI PIlIEHHs, a X pPe3yJIbTaTUBHICTh BU3HAUAETHCS B3AEMOJIEI0 TPHOX CKIIAIOBHUX:
BJIACTUBOCTEH aKTHBHOI PEYOBHMHH, XapaKTEPUCTUK MaTepiany OOOJOHKH Ta YMOB KOHKPETHOI
Xap4yoBOi MaTPHIIL.

Bubip Hocis Mae HpUHIUNOBE 3HAa4YeHHsA. /(s BOJOPO3UMHHMX POCIMHHHMX EKCTPAKTiB
MaTepiaql O0O0OJOHKM TIOBHMHEH 3a0e3nedyBaTd JoOpy pO3YMHHICTH a00 JUCHEeproBaHICTb,
IUTIBKOYTBOPIOBAJIbHY 3AaTHICTh 1 6ap’€pHI BIACTUBOCTI. MaIbTOAEKCTPUH IIHUPOKO 3aCTOCOBYIOTh
y pO3MUIIOBAILHOMY CYIIIHHI 3aBISKU 3/1aTHOCTI (JOPMYBaTH CyXy MaTpHIIIO, TOAl K rymiapadik
J0JIaTKOBO BUKOHYE €MYJIbI'YBAJIbHY 1 cTa0umi3yBaibHy QyHKIi. /s rigpodoOHUX criomyk Oiibir
3HAYYIIOI0 CTA€ 3[aTHICTb CUCTEMH YTPUMYBATH PEUYOBUHY B JAPIOHOIUCIIEPCHOMY CTaH1 y BOJIHIN
¢da3i; y 1mpoMy BUNAAKY €(EKTUBHUMH MOXYTh OYTH HaHOeMynbcii Ta 0araTOKOMITOHEHTHI
OlomomimepHi oOosionkn. CydacHl OrNIAaM TOAUISAIOTH HAHOHECIi Ha JIimijaHi, OlomoiiMepHi Ta
riOpuiHi CUCTEMH i MiJIKPECIIO0Th, 10 MOPS 31 CTaOUIBHICTIO HEOOXIIHO OIIHIOBATH KEpOBaHE

75



BUBIJIbHCHHS, IUTYHKOBO-KHUIIKOBY JOJIO T4 MOXIJIMBICTh IIPOMHUCIIOBOTO 3aCTOCYBaHHS [1].

Mertoto poGotu Oyno 3AICHUTH MOPIBHSUIBHY OLIHKY Cy4acHHX IMiJIXOMIB A0 1HKANCYyJsIil
POCIIMHHHUX O10JIOTIYHO aKTMBHUX PEYOBWH 1 BU3HAYHMTH KPHUTEPii BUOOPY CHCTEM TOCTABKH IS
(GyHKLIOHATPHUX  XapyoBUX NpoAykTiB. IIpoaHanmizoBaHO pereH30BaHI eKCIIEpPUMEHTAJbHI
nyomikamii  2025-2026 pp., y SKEX TOpsAd 3 e(EKTUBHICTIO IHKANCYJALIl JAOCIIHKYBAIH
CTaOUIbHICTh aKTUBHOTO KOMIIOHEHTA, HOTO TOBEAIHKY ITiJl 4Yac MOJICIBHOTO TpPAaBJICHHSA Ta/abo
3aCTOCYBaHHS B peayibHIN Xap4oBiit matpuii. st yHi(hiKOBAaHOTO TMOPIBHSIHHS BUKOPUCTAHO 11’ SITh
KpUTepiiB: 1) epeKTHUBHICTH 1HKANCYIALIl; 2) YCYHEHHS KIIIOYOBOTO (hi3MKO-XiMIYHOTO OOMEXKECHHS
pedoBuHH; 3) CTAOUIBHICTH mijg yac oOpoOeHHs Ta 30epiranHs; 4) xapakTep BUBUIBHEHHS I 4ac
MO/JICJIBHOTO TPABJICHHS; 5) MiATBEPXKEHA TIOBE/IHKA Y TOTOBOMY Xap4OBOMY IPOJIYKTi.

Tabnms | — KpurtepiajibHe nopiBHAHHSA cucTeM iHKancyJsinii 06i0J10rivH0 AKTMBHUX PeYOBHH
Cucrema / epextuBHicTh | [linTBepIKEeHIH TEXHOIOTIHUI
IHKanCyJsiuii eekT

bioakTnBHA peyoBHHA AHaJTITHYHUH BUCHOBOK

Jlo11iIbHO, KOJIM OCHOBHE
3aBJaHHS — 3aXHCT
(heHOIILHOTO EKCTPAKTY
iz yac 30epiraHHs Ta

Cra0inpHicTh yrpogoBx 90 nio;
30epeskeHHsT DEeHOIBHUX CIIONYK
y HOTYpTI Ta MicJisi MOJICIBEHOTO

Po3nunroBanbHe CYLIiHHS,
MaJIbTOAEKCTPUH +
rymiapadik; 97,82 %

®deHoJIbHI CIIOTYKH
BUHOTPAJJHUX BUYABOK

TpaBJICHHA .
BBEJICHHS JI0 MaTPHIL
[MigBumeHHs .
JIBHIIL . Bucoxka epexTuBHICTH
. . TepMOCTa0IIBHOCTI; Ha )
AHTOLIaHH PosnunroBanbHe CyLIiHHS; IHKanCysnii He
" N OKPEMHX eTarax TPaBJICHHS .
YepBOHOKAYaHHOT 10 % ManpTONEKCTPUHY; . rapaHTye OiIbIIOro
o GiomocTymHa 1t abcopOmii . .
KaIlyCTH 96,36 % . . . . BUBUIBHEHHS; OTPiOHA
(bpaxuis HIKYa, HIX y BUIBHOT .
OLIIHKA TPaBJICHHS
dhopmu
. 151 T1popoOHMX
[MokpaieHHs BOTHOT A Apod
HCIIEPrOBAHOCT] Ta PEUYOBHH BU3HAYAIBHUM
. Hanoemysbcis QCS/SA . P € YyCyHEHHs Ipo0dyieMu
Kypxymin e 0 cTablIBHOCTI JI0 TEMIIEPaTypH,
1:1; 90,62 % JIUCTIEPTYBaHHSI, a HE

pH, 10HHOT cUM 1 IUTYHKOBOTO
cepenoBHUINa

MaKCHMIi3aLis OJHOTO
IIOKa3HUKA

[TopiBHSIHHS HaBEAEHUX CHUCTEM HIATBEPUKYE, IO aOCOIIOTHE 3HA4YeHHS €(EeKTUBHOCTI
IHKancynAuii He Moke OyTH caMOJOCTaTHIM MOKa3HUKOM TEXHOJOTi4HOi mpuaaTHocTi. Lopez-
Astorga Ta cmiBaBT. [4] i1HKamncymoBanu (PEHONBHUM €KCTPAaKT BHHOIPAaJHUX BHYABOK
MaJIbTOJIEKCTPUHOM 1 TyMiapabikoM METOJOM pO3MMIIIOBAIBHOIO CyIIiHHA. EdexTuBHICTH
iHKancymsii cranoBuna 97,82 %, cepenHit po3mip yactTuHOK — 3,48 MxM. Ympomorx 90 i
MIKpOIHKAIICYJbOBAaHUI EKCTPAaKT XapaKTEepU3yBaBCsl BUINOK CTAOUIBHICTIO TOPIBHAHO 3
HEIHKAICyJIbOBaHUM; 30€pekeHHS (EHOJIbHUX CIIOJIYK MIJTBEPIKEHO TAKOXK IMICs BBEIEHHS
MIKpOKAIcys 10 HOrypTy IpelbKoro Tuny. [IpuHIMIIOBO BaXIJIMBUM € Te€, 10 aBTOPU OLIIHIOBAIIN HE
TIJIBKY XapaKTEPUCTUKU MOPOLIKY, ajie i HOoro (PyHKIIOHYBAHHS Y peallbHOMY MPOAYKTI Ta MiJ Yyac
MOJIEJIbHOTO TpaBieHHA. Lle 103Bosise BIAPI3HUTH TEXHOJIOTIYHO ycIillHe (OpPMYBaHHS Karcylu
B1Jl (PaKTUYHOI IPUIATHOCTI 1HKAMCYJIbOBAHOTO 1HTPE/IIEHTA JJISl XapUOBOI CUCTEMHU.

ITokazoBumu € pe3ynbrati Kaur Ta cmiBaBT. [5] 11 aHTOLIaHIB YePBOHOKAYaHHOT KaIyCTH.
3a posnumoBaibHOro cymriHHs 3 10 % ManbTOAeKCTpHUHY €(EeKTUBHICTh 1HKAMCYISIIl CTaHOBHIIA
96,36 %, a Buxig mopomiky — 99,40 %. Mikpokancynun Maiu chepuuny Mopdooriio, a
IHKaIcysslisg 1CTOTHO TMIJABUIIYBaja TepMOCTaOUIbHICTh aHTomiaHiB: 3a 70 °C KoHCTaHTa
MBUAKOCTI Jerpaaamnii cranoBuia 0,00043 xB™!, po3paxoBanwuii nepion HamiBposnaay — 1919,02 xB.
Boanouac mij yac MoIeNIbHOTO TpaBiieHHs OiogocTymHa Juist abcopOuii (pakxiis 1HKaNCyIb0BaHUX
aHToIliaHiB craHoBMIA 53,28 % B opanbHiil Ta 25,37 % y kumkoBii ¢asi it Oyna HIKYOK0, HIXK IS
BUTbHOI (opmu. Ile He cymepeunTh 3axucHIA (QyHKIII O0OOJIOHKU: cHcTeMa MOXe €(EeKTHBHO
CTPUMYBATH JErpajallilo, aje BOJHOYAC YINOBUIBHIOBATH BHUBUIbHEHHS. ToMy CTaGUIbHICTB 1
BHUBUIBHEHHS CJI1JI TPAKTYBaTH SIK OKPEMI, a HE B3a€MO3aMiHHI1 XapaKTEPUCTUKH.

s rigpodobHOro Kypkyminy Zhu Ta cmiBaBT. [6] 3acTOCyBadl HaHOEMYJbCIHHY CHCTEMY 3
00O0JIOHKOI0O Ha OCHOBI YETBEPTUHHOIO XITO3aHy Ta albriHaTy HaTpil0. 3a CHIBBIJHOIIEHHS
KOMIIOHEHTIB 1:1 edekTuBHICTh 1HKancymsuii cranoBuia 90,62 %, ToO6TO Oyna HIXKYOIO 3a
MOKa3HUKHK JBOX CHCTEM PO3NMIIOBAIBHOrO CymniHHA. [IpoTe Taka mpsMa 4HclIoBa pI3HULS HE
CBiTYUTH PO HMKYY TEXHOJIOTIUHY LiHHICTh HAaHOEMYJIbCii. [i QyHKIiOHAIbHE 3aBIaHHS TIOJIATAN0
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y crabumzamii TigpodoOHOI pedoBMHM B aucrnepcHoMy cradi. [lomicaxapumna o00010HKa
MiBHIYBaja CTaOUIBHICTD 1 YTPUMaHHS KYypKyMiHY, ITOKpallyBajia WOTro BOJHY AHMCIIEPTrOBAaHICTh
Ta CTIMKICTh a0 Temreparypu, pH, 10HHOT cuiam 1 HUIyHKOBOro cepeposuima. OTxke, mis
rizpo)oOHOr0 KOMIOHEHTA KpUTEepieM €(PEKTUBHOCTI € HE MAKCHUMAaJIbHUN BiJJICOTOK 1HKANCYJSIil
SIK TAKWH, a 3/IaTHICTh CUCTEMH YCYHYTH T'OJIOBHE (DI3UKO-XIMiUHE OOMEKEHHS, SIKE MEPEIIKO/KAE
BKJIIOYEHHIO PEYOBHMHU /IO Xap4OBO1 MAaTPHIIL.

3icTaBlIeHHS TPHOX EKCHEPUMEHTAIbHUX MOJENel 03BOJIE PO3MEXKYBATU €(PEKTUBHICTh
iHKancynanii Ta QyHKIioHANbHY eQEeKTHBHICTh CUCTEMHU TocTaBKU. Ilepina xapakrepusye 4acTky
pEYOBUHH, YTPUMaHY HOCIEM, TOAl1 SK Jpyra BKJIOYae ii 30epeeHHs miag 4ac oOpoOjeHHS 1
30epiranHs, CTaOUIBHICTD Y MpPOAYKTi, BUBUIbHEHHS Ta IMOBEAIHKY MiJ 4Yac TpasieHHs. Tomy
CHUCTEMA 3 HI)KYMM BIJICOTKOM 1HKAIICYJISIIT MOKe OyTH TEXHOJOTIYHO JOUUIBHIMION, SKIIO CaMe
BOHa 3a0e31edye HeoOXiJHY AUCIIEPTOBaHICTh 00 3aXKCT BiJl OCHOBHOTO YNHHUKA JeTpaiallii.

Ha ocHOBI aHami3y 3ampomoHOBAHO TIOCIHITOBHICTb BHOOPY TEXHOJIOTIi: «BJIACTUBICTH
010aKTUBHOI PEYOBMHH —> TOJIOBHHMH (haKkTOp BTpaT — TUMN HOCI — croci® iHkancymsamii —
XapyoBa MaTpulld — BHUBUIBHEHHA MiA 4Yac TpaBieHHs». CroyaTKy BHM3HA4alOTh TOJIOBHE
0OMEKEeHHSI — OKHCHIOBAIbHY UM TEPMIYHY HECTA0UIbHICTh, HU3BKY BOJIOPO3YUHHICTH 200 MOTpedy
KOHTPOJIbOBAHOTO BUBLUIBHEHHS; Jail MiAOUpaloTh HOCIM, 34aTHUN MOro KOMIEHCYBaTH, 1
MEPEBIPSIOTH CYMICHICTD 13 IPOAYKTOM. J[J1s1 HECTaOUTLHUX POCIMHHUX CKCTPAKTIB MPAKTUIHUMU €
Cyxi MiKpokancynboBaHi (opmu, g TiApodoOHUX KOMIIOHEHTIB — CTaOUIbHI eMylbCiliHI abo
HaHOEMYJIbCIIHI CUCTEMH.

XapyoBa MaTPHUIISl € OKPEMHUM KPHUTEPIEM OIIHIOBAHHS: OLTKH, Iroicaxapuay, mimian, pH Ta
10HHHMI CKJIaJ MOXYTh 3MIHIOBaTH CTAaOUTBHICTH OOOJIOHKH, Mi(]a3Hi BIACTUBOCTI W MIBUAKICTH
BUBUIbHEHHS. TOMY pe3ylnbTaTH, OTpUMaHi A 130JbOBAHOI JUCHEpcii, He CIiJi aBTOMAaTUYHO
MEPEHOCUTH Ha TOTOBUH TPOMYKT. TEeXHOJOTIYHYy MPHIATHICTH JOIUIBHO MiATBEPIKYBATH
MOCIIJIOBHO: XapaKTePUCTUKA KalCylu —> CTaOUIbHICTh — TMOBEIIHKA y KOHKpETHIN Xap4doBii
MaTpuIlli — MOJeNbHe TpaBiieHHs. Taka Jorika peaiizoBaHa B JIOCIHIIKEHHSIX IHKAICYIbOBAaHHX
1HTpeaienHTiB y Horyprti [4, 5].

[opiBHSUIBHUE aHAII3 MIATBEPIKYE NOUIIBHICTE OaraTOKpUTEpiallbHOTO BHOOPY TEXHOJOTI]
1HKancynAuii. BiacoTok iHKancymsmii XxapakTepusye JHIIe CTYMiHb BKIIOYEHHS PEYOBHHHU 10 HOCIS;
(GyHKI[IOHANIbHY €(EKTUBHICTh BU3HAYAIOTh TaK0X CTAOLIbHICTh, YCYHEHHS KIIOUOBOIO (i3MKO-
XIMIYHOTO OOMEXKEHHS, XapakTep BHUBUIBHEHHS Ta CYMICHICTh 13 XapyoBoro Martpuiero. [lis
(eHOMBbHUX 1 aHTOIIAaHOBUX EKCTPAKTIB TEXHOJIOTIYHO BUIIPABJAHUMHU € CyX1 MIKpOKAICYJIbOBaH1
dopmu, Tomi AK I TIAPOPOOHMX CHOIYK — €MYJIbCIHHI CHUCTEMH, IO IHiJABHUIIYIOTh
JUCIEProBaHICTh Y BOAHIA (a3l. OTKe, NepCHeKTUBHUM € KOHCTPYIOBAHHSI CUCTEM JOCTaBKHU IIiJT
BJIACTUBOCTI KOHKPETHOI 010aKTUBHOI PEUOBMHM Ta YMOBH ii BUKOPHUCTaHHS Y (DYHKI[IOHATbHOMY
Xap4yoBOMY MPOJYKTI.
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AHAJII3 EOEKTUBHOCTI CXPEIIYBAHHSA IIOMICHUX CBUHOMATOK 3
TEPMIHAJIBHUMHU KHYPAMM

HocmimpkeHHs BITYM3HIHUX Ta 3apyODKHHX JOCHIZHWKIB CBiq4aTh MPO e(QEKTHUBHICTH BUKOPUCTAHHSI
CBHHOMATOK BEJIMKOi 015101 Mopoar i KHYpiB TepMiHANBHUX JiHIH 3 METOIO MiJABHIICHHS M'SICHUX SKOCTEH TriOpHUIHOTO
MOJIOJTHSKY.

KaiouoBi ciioBa: cBuHapcTBO, ribpuan3alis, CXpelryBaHHs, I0opoJja CBUHEH BenuKa Oila, KHypH TepMiHaJIbHUX
JHIH.
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ANALYSIS OF THE EFFICIENCY OF CROSSING CROSSBOW SOWS WITH
TERMINAL BOWS

Studies by domestic and foreign researchers testify to the effectiveness of the use of large white breeds and boars
of terminal lines in order to improve the meat qualities of hybrid young animals.
Keywords: pig breeding, hybridization, crossbreeding, large white pig breed, landrace, meat qualities.

VY CBITOBOMY CBHHApCTBI 3arajJbHOCBITOBUMH TEHICHIIISIMM Ha HAWOIMKIy NEPCHEKTHBY
OyayTh IPOLIECH, 3aCHOBAH1 Ha 3aCTOCYBAHHI: IHTEHCUBHMX TE€XHOJIOT1i BUPOIIYBaHHS MOJIOJHAKY
CBHHEW 3 MIHIMAJbHMUMH BHUTpaTaMd BHPOOHUIITBA; PO3POOOK 3 TEHHOI IH)KEHepii; 3axo[iB
301bIIeHHS 00CATIB BUPOOHUIITBA 3 BUPOOHUIITBA M sica CBUHEH; TOCBIAYy 3 TiOpuau3aiii CBUHEH
[1,c. 21].

Pe3epBom 30inblieHHS BUPOOHUWIITBA CBHUHWHHU, ITOKpAIIEHHS i1 SKOCTI Ta 3HWKEHHS Il
co0iBapTOCTI € HE TUTBKH TOAAJBIIE BIOCKOHAJIICHHS TOPiJ CBHHEH, a i peani3allisi TeHeTHYHOTO
noreHuiany TBapuH. [Ipu 1bOMy 3pocTae 3HAa4eHHs CeJeKLil B CBHUHApCTBI Ta oOpraHizauii
IIPOrPECUBHUX METOMAIB I1X pO3BEACHHS. TakuMHU METOJaMU Yy CBUHApPCTBlI € MDKIOpPOJIHE
MIPOMUCIIOBE CXpellyBaHHs Ta riopumau3zaiis [2, c.117]. IIpu moTpuMaHHI ONTHUMAlbHUX YMOBaX
TOJMIIBJII Ta YTPUMaHHS M'ICHI SKOCTI CBHHeW Ha 67 % BHU3HAYAIOThCA I1X TEHOTUIIOBUMH
oco0aMBOCTAMH 1 Juiie Ha 33% - ycima iHmmMu ¢akropamu [3, c.150].

BupimanbHuM (akTOpoM T'€HETUYHOIO BIUIMBY Ha pPE3yJIbTaTH CXPEIlyBaHHS € KHYpHU-
TUTITHUKY, K1 3a0€3Me4yoTh e(eKT reTepo3rcy 3a HU3KOI0 O3HAK.

Hocaiau, sxi Oyau mpoBeleH! SK y Hamlid KpaiHi, Tak 1 B IHIIMX KpaiHaxX, CBIAYaTh, 1110
riOpuIHUI MOJOJHSAK OTPUMAaHMN BiJl TMOMICHMX CBHHOMAaTOK BEJIMKOI Ou101 mopoau mpu
CXpeIyBaHHI 3 TEPMiHAJBPHUMH KHYpaMH, II€PEBEPIIYIOTh UYWUCTOMOPITHUX ONHOMITKIB 1
BUSBIIAIOTHCS 32 JESKUMHU O3HAKaMU Kpaille, HK YucTonopoaHi [ 4, c.214].

[Tix ribpuauzaitiero Ciij po3yMITH HE TITBKH «CXPEIIYBaHHS TOPIJl, 10 MOETHYIOTHCA HA
3arajipHy 1 creruQiuny KoMOiHaliiHY 3/1aTHICTb, TUIIIB Ta JIiHINA CBUHEW». ['IOpuaHNX CBUHOMATOK
1 KHYypiB OTPUMYIOTh LUISIXOM CXpEILIyBaHHS CBHUHEH pI3HUX nopiad. MaTepuHchki JiHIT

CENIEKI[IOHYIOTh 332  TMOKAa3HHMKaMU MAaTEPUHCHKOI  MPOJYKTUBHOCTI —  OaraTOITiAHICTD,
3aruTi IHIOBAHICTh, MOJIOYHICTh Ta 1HIIMM O3HAaKaMH, 110 3a0€3Me4yI0Th BUCOKHI BHX1Jl TIOPOCST JI0
BiJUTYYCHHSI.

baTpkiBChKi JTIHIT CENEKI[IOHYIOTh 3a MIJBULICHHSIM HIBUAKOCTI POCTY, €(EeKTHUBHICTIO
BUKOPUCTaHHS KOPMY 1 MoJinieHHs skocti Ty [5,c.100]. CxpenryBanHs Takux JIiHIH Mk co06010
3a0e3neuye e(eKT TeTepo3uCy, SIKUW JOCSATAEThCS 3aBISAKH MaKCHMAJIbHIA TEHETHYHIN
pO3'€IHAHOCTI KOKHOT BUXIJHOI1 JiHii. B 1anuit yac y ToBapHOMY BUPOOHMIITBI CTABUTHCS 3aBIAAHHS
orpuMmatu  GIHATBHUKA TIOpUA 3 BUIIMMH M'SCHHUMH  SKOCTSIMH  IUISIXOM  BUSIBJICHHS
HANMpOIYKTUBHINIMX TOPOJHUX TO€AHAHb Mpu 10puam3anii. Y 3B'SI3KYy 3 IUM, BUBYEHHS
€(EeKTUBHOCTI PpI3HUX BaplaHTIB CXpEIlyBaHHS CBHHOMATOK 3 KHypaMU M'SICHUX TMOpiJl €
aKTYyaJIbHOIO.

Hocnimpkennss Oynau npoBeneHi B ymoBax DI «lIpomerteit» IBaHO-DpanKiBChKOT 001acTi.

FOCHO,[[apCTBO BUKOPUCTOBY€ IMOMICHUX CBMHOMATOK, OTpUMAaHHUX B pe3y.]'IBTaTi CXpCllyBaHHA
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CBHHOK IMOpOJIM BenuKa Oia 1 KHypiB mopoau jganapac. [lis mpoBeneHHs npochigy Oyio
chopMoBaHO 3 TpyIy CBUHOMATOK JIBOX MOpoaHuX noeaHanb (Bb x JI) mo 5 romniB y KoxHil rpymi,
SKMX CXpeEIlyBald 3 TepMiHaIbHUMH KHypamu Maximus, Optimus, Maxgro. Ili nixii KHypiB
320€31eYy0Th MAaKCUMAIBLHUN MPOsIB €EeKTy rerepo3ucy (TiOpuaHoi CHiIH) 3a BIATOAIBEILHUMH Ta
M'SICHUMU SKOCTSIMU. BiAroiBenpH1 SKOCTI € OCHOBHUM IOKAa3HUKOM MPOJYKTUBHOCTI Ta 3aJ1eKaTh
B1JI TOJTIBJII, YTPUMAaHHS Ta TCHETUYHUX OCOOJIMBOCTEH CBUHEH.

[lepiry rpymy CBHHOMATOK 3allIiHIOBAIM CIEPMOIO KHypiB Maximus, apyry - Optimus,
tpetio — Maxgro. KoHTposibHO Tpymo Oyiid HaIlaaKd, OTpuMaHi npu cxperryBanus @ (BB x
) x &J1.

YMOBHU TONiBII Ta YTPUMAaHHS CBMHOMATOK OyJIM OJHAKOBUMH Ta BIANOBIAAIM HOPMAaM.
KoHTpomns 3a pocToM MopocAT 31iCHIOBAIM 1HAMBIIyadIbHUM 3Ba)KyBaHHSAM IPH HAPOKEHHI Ta B
nepion BimrydeHHs. [Ipupict XuBOi Macu CBUHEH BHM3HAYald pPO3PAaXyHKOBHM MHUIAXOM 3a
3araJlbHONPHUIUHATUMU METOTUKAMHU.

JInst  OIHKK  BIATOMIBEIBHOI TPOJYKTUBHOCTI BpPaxOBYBAJIMCA TaKl TOKA3HHUKHU: BIK
JOCSTHEHHS 3a0iifHOI MacH, cepenHbo1000BHI mpupicT (I), BUTpata KOpMy Ha | Kr mpupocTy
xuBoi Macu B DI «lIpomereit» IBano-®pankiBchbkoi oOsacti. Ilepma nBox mopojHa Tpyna
CBMHOMATOK OyJ1a CXpelleHa i3 TepMiHaTbHUM KHYPOM.

Y Hammx AOCHIDKEHHSX II0AO0 BiATOIBETbHOI MPOAYKTUBHOCTI TIOPUIHOTO MOJOIHSKY
BCTaHOBJICHO, L0 y JOCTIPKYBaHUX IPYyINax MOPIBHSAHO 3 KOHTPOJIBHOIO, MIPOSBUBCS T€TEPO3UC 32
BIKOM JIOCSITHEHHsI 3a0ilHOI JKMBOI MacH, CEpeAHbOJOOOBOrO MPUPOCTY Ta BUTPAT KOPMY.
BusiBiieHo, 10 HaKpaniuMu MOKa3HUKAMH BIITOAIBEIBHOI TPOIYKTHBHOCTI BUPI3HSABCS MOJIOIHSK,
OTPUMaHMI NpU CXpellyBaHHI TOMiICHUX cBUHOMATOK BBbXJI 3 kHypamu miniih Maximus 1 Optimus,
y SIKUX BIK JOCSTHEHHS 3a01ifHOT Macu Ta cepelHbo1000BHi nmpupict ckinanu 177,2 ni6 1803 r Ta
179,5 ni6 1 801 r BigmomimHO. [liACBMHKM HHMX IOEIHAHB TAKOX BIAPI3HIMCI EKOHOMHOKO
BUTPATOIO KOPMiB Ha | KT npupocty xuBoi Mmacu — 3,38-3,40 k. o.

JlocuTh BUCOKOIO eHepriero pocTy (786 r) mpu HU3bKHUX BUTpaTax kopMmiB (3,42 - 3,50 k. o1.)
Bipisusics ri6puay, orpuMani Bix noeanans @ (BB x JI) x & Maxgro, y skux e()eKT rereposucy
MOPIBHSIHO 3 aHAJIOTaMU KOHTPOJBHOI TPYIU 3a CepeaHbOJO00BUM IMPHUPOCTOM CTaHOBHUB §8,2%.
Butpatun kopMmiB Ha 1 Kr mpUpOCTy y MOJIOJHSKY JAHOTO IIO€JHAHHS OYlIM HIDKYE, HIK Y
OJTHOJIITKIB KOHTpoNbHOI rpynu Ha 0,17-0,25 k. ox.

OT1xe, 32 HAIIUMU CIIOCTEPEKEHHIMU Kpallll BIATOIIBEIbHI IKOCT1 MaB T1OpUIHUNA MOJIOIHSK,
OTpUMaHMM BiJ] CXpEIlyBaHHS MaTEepPHHCHKOI (GOpMHU 3 TepMiHAILHUMHU KHypaMHU y TIOPIBHSHHI 3
KOHTPOJIBHOIO TPYMoOw. AJie 1 cepell HAIaaKiB TEPMIHATBHUX KHYPIB TaKOX CIIOCTEPIraeThCs
pI3HUILIA 32 JaHUMU MOKa3HHKaMu. [lepeBara HajaeKUTh MOTOMKAM TEPMIHAIBHUX KHYPIB JiHIH
Maximus 1 Optimus, SIKHX MU 1 IPOIMOHYEMO BUKOPUCTOBYBATH B MOAAJILLIOMY.

Y KOHTPOJIBHOI ITPYNU BIK JOCSATHEHHs 3a01iHO Macu Ta cepeiHb01000B1 MPUPOCTH CKIAIH
189,4 nobu 1 729 r. Omxe, BUKOpPUCTAHHS TiOpuaM3allii Ha TOBAPHOMY BHUPOOHUIITBI IOBHICTIO
BUIIPABAABaHO, OCKUIBKHU JO3BOJSE JOCATTH KpallUX pe3yNbTaTiB, HK MPU JIBOX MOPOJHOMY
PO3BEJICHHI.
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BIIVIMB TEHETUYHUX YUHHUKIB HA ITPOAYKTUBHE JOBI'OJIITTA
T'OJIITUHCHKOI XYIOBH

HaBeneHo pesynbTaTH IOCHI/DKEHHS CEJICKI[IMHO-TEHETHYHUX IapaMeTpiB  MOJIOYHOI INPOAYKTHBHOCTI
TOJIIITUHCBKUX KOPIB 3apyODKHOTO MOXOJDKEHHS Ta BJIacHOI penpoaykuii rocrmojgapcrsa. BusiBieHo mepeBary
JIOYIpHBOI TPYIMM 3a HAJOEM 1 KUIBKICTIO MOJIOYHOTO JXHMPY Ta OllKa, a TakoXX JOCTAaTHId PpiBEHb I'€HETUYHOI
3YMOBJICHOCTI OKPEMUX CEJIEKLIHNX O3HaK.
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INFLUENCE OF GENETIC FACTORS ON THE PRODUCTIVE LONGEVITY OF
HOLSTEIN CATTLE

The results of a study on the breeding and genetic parameters of milk production in Holstein cows—hboth of
foreign origin and those bred on the farm—are presented. The study revealed the superiority of the offspring group in
terms of milk yield and the quantities of milk fat and protein, as well as a sufficient level of genetic determination for
specific selection traits.

Keywords: Holstein breed, milk production, productive longevity, genetic factors, heritability, variability,
selection traits, first-calf heifers.

[IpoayKTUBHE IOBrOJITTS € OJHIEI0 3 BaKJIMBHUX CEJEKLIMHMX O3HAaK MOJIOYHOI XyA0OH,
OCKUIbKM BHM3HAYa€ TPUBAIICTh TIOCHOJAPCHKOIO BHUKOPHUCTaHHS KOpIB, KUIBKICTh OTPUMaHMX
JaKTalmii Ta piBeHb JOBIYHOI MOJOYHOI HPOAYKTHBHOCTI. OcCOOIMBOTO 3HAYEHHS Il O3HAKa
HaOyBae y BHCOKONPOIYKTUBHUX CTajgaX, 1€ eQEeKTHUBHICTb BHKOPUCTAHHS TI'€HETHYHOTO
MOTEHIIaJly TBAapUH 3HAYHOIO MIPOI0 3aJ€KHUTh B TPUBAIOCTI iX MPOJYKTUBHOTO >KHUTTH.
CKOpoYeHHS Mepioay ToCIoAAPCHKOr0 BUKOPUCTAHHS 3YMOBJIIOE IiJIBULIICHHS BUTpAT Ha PEMOHT
cTaja Ta 3MeHInye e)eKTHUBHICTh CeNIeKIliiHOT podoTH [2, 3, 5].

@®opMyBaHHS HPOAYKTHUBHOIO JIOBTOJIITTS BHU3HAYAETHCS KOMIUIEKCHOIO  B3a€MOJIIEI0
TCHETHYHUX 1 MapaTUNOBUX YMHHHKIB. Cepel TeHETHYHHUX MEPEeAyMOB BaXKIMBE 3HAYCHHS MAaIOTh
MOpPOJIHA HAJICKHICTh, MOXO/KEHHS TBAapHH, CHAJKOBI OCOOJMBOCTI 0aTbKiB, PiBEHb MOJIOUHOL
MPOJYKTUBHOCTI, BIATBOPHA 3/IaTHICTh, (DYHKI[IOHAJIBbHI BIACTUBOCTI BUMEHI, MIIHICTh KIHIIIBOK Ta
ajanTaniifHa 3JaTHICTh OpraHi3My. ToMy cydacHa ceJsieKllis TOJIITHHCHKOI XyJ00M MOBUHHA OYyTH
CTIpSIMOBAaHA HE JIMINE HA ITiJBUIICHHS MOJIOYHOI MPOAYKTUBHOCTI, a # Ha (OpMyBaHHS TBapHH,
3MaTHUX TpUBAIMM dYac 30epiraTdé BHCOKUH piBEHb MPOAYKTUBHOCTI Ta (QYHKILIOHAIBHOI
xutTe3narnocti [1, 4].

Metoro AoCHiDKeHHsT OyJno TPOBECTH NOPIBHSUIBHY OILIHKY CEJNEKIIMHO-TeHETUYHHUX
[apaMeTpiB MOJIOYHOI MPOJYKTUBHOCTI TOJIITHHCHKUX KOPIB 3apyO’KHOIO TOXOPKEHHS Ta
BJIACHOI PEMpOJIyKIIii rOCMoIapcTBa, a TAKOK BU3HAUYUTH MEPCIEKTUBU BUKOPUCTAHHS OTPUMAHUX
MOKA3HUKIB y CEJIEKIIi1 Ha IMABUIIICHHS TPOyKTUBHOTO JOBTOJIITTSI.

Jns mpoBeaenns pociikenb B ymoBax I[ICIT «Arpodipma «CBiTaHOK» chOpMOBaHO JIBi
TPYIU TOJIITHHCHKUX KOPIB YUCENBHICTIO MO 190 roiB: MaTepuHCHKY TPYMy KOPIB 3apyOi’KHOTO
MOXO/KEHHS, 3aBe3eHuX 13 HiMeuunHu, Ta JOUIpHIO Tpyly TBAapHUH BIAcHOI penpoaykuii. Takum
YHHOM, TIOPIBHIOBAJIM TBAPHH IMIIOPTOBAHOTO TIOXOJPKEHHS Ta TOJIITHHCHKY Xyno0y, OTpuMaHy i
BUpOIIIEHY Oe3rocepeHb0 B yMOBaxX rocrojapctsa. J[o4ok po3MOAUTIIN HA TPU TPYNH 3AJIEKHO
BiJl piBHS HaJI0F0 1XHIX MarepiB 3a 305 mi0 mepmoi makrartii: 70 8565 kr, 8565-9383 kr Ta monan
9383 kr monoka. OriHIOBaIM HAaJid, BMICT 1 KUTBKICTh MOJIOUHOTO KUPY Ta Oinka, Koe]illieHTH
Bapialii Ta Koe(ilieHTH yCIaJKOBYBaHOCTI.

[TopiBHsIIBHUN aHaN3 3aCBITYMB BIIMIHHOCTI MIX KOpPOBaMM 3apyO1’KHOIO MOXOJKEHHS Ta
TBapHHAMH BJIACHOI PEMPOJIYKIIii 32 OCHOBHHMH MOKa3HUKAMH MOJIOYHOI MPOYKTUBHOCTI. Y TpyIIi
J0YOK, MaTepl KX Mainu Hamaiil 1o 8553 kr, cepeanii Hajail 3a mepily jakTaiiio craHoBUB 9270
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KT, TOJI SIK Yy BIANOBITHOI Tpynmu MatepiB — 7548 Kr, TOOTO MEPEBHILIEHHS CTaHOBHIO 1722 Kr
MOJIOKa. 3a TPyIMoo MaTepiB i3 HamoeM 8554-9372 Kr mpoayKTUBHICTH MOYOK cTaHoBuia 9032 kr
npotu 8894 kr y marepiB, abo Oysa Bumoro Ha 138 kr. BogHouac y rpymi HaOUIBIIT TP OAYKTUBHUX
MarepiB i3 HajgoeM moHaa 9373 Kr cepenHii Haiid 10490K cTaHOBHB 9334 Kr, TOi K y MaTepiB —
10 081 xr.

3a BMICTOM MOJIOYHOTO OiJIKa TBApWHM BJIACHOI PEMPOAYKIIII EpeBaKal KOPiB 3apyOi>KHOTO
MOXO/KEHHS. 30KpeMa, Y I0YOK Il MOKa3HUK cTaHOBUB 3,22—-3,24 %, Toxi sk y MarepiB — 3,16—
3,19 %. KinpkicTb MOJIOYHOrO OiNKa y JAOYOK Takok Oyia BUIIOI y BIANOBIAHUX Ipymax. 3a
BMICTOM JKHPY CYTTEBUX I€peBar TBApUH BJIACHOI PENpOyKIii HE BCTAHOBJICHO: MOTO piBEHb Y
no4yok craHoBuB 3,86-3,91 %, Ttomi sk y matepiB — 3,92-3,97 %. Takum 4uHOM, CEJCKIIIHHMIA
Iporpec 3a OKPEeMHUMH KOMIIOHEHTaMH MOJIOKa BiAOyBaBCS HEOJHAKOBO, IO HEOOXiTHO
BpaxoBYBATH IiJ] yac (HopMyBaHHS OaKaHOTO THITY TBAPHH.

BaxmiBoio XapakTepuCTHKOIO CeNEeKIIHOTO MaTeplany € piBeHb (PEHOTUITOBOI MIHJIHMBOCTI.
Y TBapuH BJIACHOT penponykiii KoegirieHT Baplaun 3a HajgoeM crtaHoBUB 14,6—17,2 %, 3a
KUTBKICTIO MOsIouHOTO X)UpYy — 15,5-18,0 %, a 3a kinpkicTio MosiouHoro Oinka — 14,7-17,2 %.
[TopiBHAHO 3 MATEPUHCHKOIO TPYIIOI Y JOYOK CIOCTEpIraBCs BHIIHMK PIBEHb BapiaOeIbHOCTI 3a
OUTBIIIICTIO KUIBKICHUX O3HaK. Ie CBITYUTH TIPO HASBHICTh JIOCTAaTHBOI BHYTPIIIHHOTPYITOBOI
MIHJIMBOCTI Ta CTBOPIOE MOYJIMBOCTI AJIsA TPOBE/ICHHSI eeKTHBHOrO z[mbepeHuu/IOBaHoro nooopy.

OpHMM 13 OCHOBHUX MOKa3HHUKIB T€HETHYHOT 3yM0BJ1eH00T1 CEJISKIIIITHUX O3HaK € KOe(iIieHT
YCMaJKOBYBAHOCTI. 3a BCI€IO JOCHIDKEHOIO BUOIPKOIO HOro 3HAYEHHS JJIs HAJO0K CTAaHOBUJIO
0,26+0,103, Bmicty xupy — 0,34+0,066, ximbkocTi MosogHoro xupy — 0,14+0,073, BmicTy Oinka
— 0,2540,070, a kinpkocri 6inka — 0,34+0,066. Lle CBiAUMTH PO HASBHICTH CITAIKOBOI CKIIQ0BOT
y ¢popmyBaHHI I[OCJIiII)KYBaHI/IX 03HaK 1 MOXKJIMBICTb 1X ceﬂeKuiﬁﬁoro BJIOCKOHAJICHHSL.

BoiHoyac piBeHb YCIaJAKOBYBAaHOCTI ICTOTHO BapiloBaB 3alCKHO Bl TPYIH TBApHH.
Haiiuity ycrakoByBaHiCTh Hajl0l0 BCTAHOBJICHO Y JIOYOK KOPIB 13 IIPOXYKTHBHICTIO MaTepiB 10
8553 kr — h?=0,54, mo Bka3ye Ha 3HAYHY POJIb CIAIKOBOI 3yMOBJICHOCTI Ili€l O3HAKH y JaHii
rpymi. Bucokum Takox OyB Koeilli€HT ycraJKOBYBAaHOCTI KiJIbKOCTI MosiouHoro 6inka — h?=0,58.
Y rpymi AOYOK BHCOKOMPOAYKTUBHUX MAaTepiB HAMBUINLY YyCNaJKOBYBAaHICTh BCTAHOBJICHO 32
Bmictrom  ©Oinka —  h2=0,70. Otpumani pe3ynbTaTd  MiATBEPDKYIOTH  JTOIIIBHICTD
I epeHiiioBaHOrO MiIX01y 0 OL[IHIOBAHHS IUIEMIHHOI I[IHHOCTI TBApHH.

Jliis migBUIEHHS TPOAYKTUBHOTO JOBTOJITTS TOJIITUHCHKOI Xyq00U MOLLUIBHO MOEAHYBATH
7n00ip 32 MOJOYHOK MPOIYKTHBHICTIO 3 OILIHIOBAaHHSAM (YHKIIIOHAJIHHUX O3HAK, MOB’S3aHUX 13
TPHUBAJICTIO TOCIIOJAPCHKOTO BUKOPUCTAaHHA. J[0 TakMX O3HAK HaJeXaTh BIATBOpHA 3aTHICTH,
3/10pOB’Sl BUMEHI, MIIHICTh KiHIIIBOK, MOP(OJIOTIYHI Ta (YHKIIOHAJIbHI XapaKTEpUCTHUKU BHMEHI,
CTIMKICTh /10 3aXBOpPIOBaHb 1 ajanTaiiiHa 34aTHICTh. OCOOJIMBO Ba)KJIMBUM € B1JIOIp TBapHH, SIKi
3/1aTH1 MIATPUMYBATH BUCOKUHN PIBEHb MPOJYKTUBHOCTI IPOTATOM KUIBKOX IOCIIIOBHUX JIAKTAL[iH.

B ymosax IICII «Arpodipma «CBiTaHOK» 11e Ma€ 0COOJIMBE 3HAYEHHS 3 OIVIAly HAa BUCOKUI
piBEHBb MOJIOYHOI TPOAYKTUBHOCTI cTaza. 3a cepeanboro Hagoro nonay 11000 kr monoka 3a 305 116
JaKTalii eKOHOMiIYHa e(EeKTHUBHICTh BHUKOPHCTAHHS KOPOBU BH3HAYAEThCS HE JHIIe i
MPOJIYKTUBHICTIO 3a MEPIIOI0 JAKTAIl€0, a ¥ TPUBATICTIO MPOAYKTUBHOTO KHUTTS Ta CyMapHUM
obcsirom oTpuMaHoi mnpoaykuii. ToMmy cenekuiiiHa poOoTa MOBMHHA OYyTH CHpSMOBaHa Ha
opMyBaHHs TBapHH OaXaHOrO THIy, y SKHX BHCOKHl TCHETHYHMI MOTEHILiAT MOJOYHO]
MPOAYKTHBHOCTI MOEXHYETHCS 3 MILHICTIO, 3I0POB’SIM Ta TPHBAIIOIO FOCIIOIAPCHKOIO IIIHHICTIO.

TakuM 4YMHOM, OTpHMaHiI pe3yNbTaTH MIATBEPKYIOTh MEPCIEKTHUBHICTh BUKOPUCTAHHS
TOJIIITHHCHKOT Xy100u 3apyOiXKHOTO TIOXO/DKEHHS sl GOpMyBaHHS BHCOKOIIPOAYKTUBHOTO CTala
BJIacHOi penpoxaykuii. BonHouac mnopaneiie cenekuiiiHe BaockoHaneHHs I[ICIT «Arpodipma
«CBITaHOK» JOLUIBHO 3IIMCHIOBATH 3a KOMIUIEKCOM O3HaK, MOEJHYIOYHM J00ip 32 MOJOYHOIO
MPOAYKTUBHICTIO 3 OI[HIOBAHHAM 3J0pPOB’S, BIATBOPHOI 3JaTHOCTI Ta (QYHKIIOHAIbHHUX
XapakTepuUCTUK TBapuH. Jlius  Oe3mocepenHboi  Cenekilli Ha  MPOAYKTHBHE  JTOBTOJITTS
TNEPCIICKTHBHAUM € HAKOIMYCHHS JIAHNX HPO (aKTHIHY TPHBAIICTh TOCIOIAPCHKOTr0 BHKOPUCTAHHS,
KUTBKICTh JTAKTAIli} 1 TOBIYHY IPOJYKTHBHICTH KOPIB.
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BIIJIUB ®AKTOPIB CEPEJOBUILA KYJIbTUBYBAHHA IN VITRO HA MOP®OI'EHE3
NEPBUHHUX EKCIIVTAHTIB MORUS ALBA L.

HocnijpkeHo BIUIMB  (I3UYHMX TapaMeTpiB Ta MIHEPaJbHOIO CKJIAAy JKUBHJIBHOTO CEpEeIOBHINA Ha
MPIDKHUBIIOBAHICTE 1 MOphoreHes nepBuHHUX excrtantie Morus alba. L.

KoaiouoBi ciioBa: NIOBKOBUIIS, acenTHYHA KYJIbTYpa, NEPBHHHI EKCIIAHTH, MOP(OreHe3, MOJICIIIOBAaHHS YMOB
CepelIoBHILA, MiHEpalIbHE KHBIICHHS.
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V.V., doctor of agricultural sciences, SHYTA O.P., PhD in agronomy
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THE INFLUENCE OF IN VITRO CULTIVATION ENVIRONMENTAL FACTORS ON THE
MORPHOGENESIS OF PRIMARY EXPLANTS OF MORUS ALBA L.

The influence of physical parameters and mineral composition of the nutrient medium on the survival and
morphogenesis of primary explants of Morus alba L. was investigated.

Keywords: mulberry, aseptic culture, primary explants, morphogenesis, modeling of environmental conditions,
mineral nutrition.

EdexTuBHUM MiJIX0A0M JI0 BUBUEHHSI BIUIUBY OKPEMOTo (pakTopy € HOro BUOKpEMIIEHHS IpU
KOHCTaHTHOCTI 1HIIMX MapaMeTpiB, TOOTO CTBOPEHHS BIJIIMOBIAHOI €KCIIEPUMEHTAIBHOI MOJEII.
Taky Mopens AOUUTBHO (OPMYBATH B 130JIbOBAaHMX ACENTHYHHX yMOBax in Vitro. JlocmimkeHHs
OPOBOAMJIM 32 3araJIbHONPUAHITAMH METOJMKAMH MIKPOKJIOHAJIBHOTO pO3MHOXEHHs [1].
KoHnTponboBaHi mapamMeTpu TeMIepaTypd, BiJIHOCHOI BOJIOTOCTI HOBITpS Ta QoTonepioay
miarpumyBaim y kiaimatuuHiii kamepi POL-EKO KK 115 FIT. Excmianta Morus alba L.
KyJIbTUBYBAJIM Ha XMBUIIBHHX CepeloBHIIax 3a mpormucoM Mypacire i Ckyra (MS), cepenoBuiii
MS y momudikamii B. Mankesuya (VM) ta moaudikoBanomy cepenopumii Nas and Read (NRM)
[1, 2, 3]. docimkenHs MpOBOAMIM 3a TIPHHITAIIOM Step by step.

[lepBunHi excrutantu coptiB Illemn ta BikTopis B mepuiomy A0cCiiil 3 BUBYEHHS BIUIMBY
BOJIOTOCTI MOBITPsl KyJIbTUBYBAJIM Ha >KUBUJIbHOMY cepefoBuuli MS y kmimatnuniit kamepi POL-
EKO, niarpumyroun BiJHOCHY BOJIOTICTh MOBITps Ha piBHI 25-27, 50-52 ta 67—70 % (Tadun. 1, puc.
1, 2).

BceraHoBieHO 3aliekKHICTh MPMKUBIIOBAHOCTI Ta MOpQOreHe3y NEpPBUHHHUX EKCIUIAHTIB
IIIOBKOBHUIII B/l BITHOCHOI Bosiorocti moBitps. [Ipu Bosorocti 2527 % B 060X cOpTiB BiJ3HAYAIUCS
HaWHWKU1 MOKa3HUKHU PUKUBIIIOBAHOCT1, MOppOreHe3y Ta 610MEeTpUYHUX MOKA3HUKIB €KCIUIAHTIB.
[Tigsumennst Boiorocti A0 50-52 % 3abe3neuyBano HaWKpamuii pO3BUTOK EKCIUIAHTIB COPTIB
[emmi Ta Biktopia. [lomampmie migBUIEHHS BIIHOCHOI BOJOTOCTI MOBiTps 10 67-70 % He
3a0e3meuyBajio J0JaTKOBOTO CTUMYJIIOBAaHHS MOp(doreHe3y, IpoTe COpUsIo 30UIBIICHHIO YacTOTH
1H(pIKYBaHHS €KCIUIaHTIB, IO CBIIYUTH NP0 HEAOUIIBHICTH BUKOPUCTAHHA TaKOIO pPEXUMY
KyJIbTUBYBaHHS (Tabm. 1).

Tabmiis | — Bniims Bostorocti noBiTpst HA Mop¢)oreHe3 NepBUHHMX €KCILVIAHTIB Ha cepepoBuii MS

Iloxa3nuk Copt Ulemri Copr Bikropis
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Bosoricts, % 25-27 50-52 67-70 25-27 50-52 67-70
Mpwxunocs, % 49 + 6 82+5 80+6 [39+7 | 76 +7 78 +6
Konraminanist, % 23+3 33+3 49 + 6 28 34 51
*MopdoreHHHX EKCIIaHTIB, % 12+5 37 38 6 17 18
Joxuna ekcrianTiB (14-i 1eHb KyIbTUBYBaHHS ), MM 15 + 4 57 58 8 13 15

*TIpumiTka: KiIbKicTL MOP(OreHHUX eKIVIAHTIB BUPAXOBYBAJIHU BiIHOCHO THX, 110 NPUKUIUCH.

[Tpu crioctrepexkenHi 3a MOP(HOJIOTIEI0 IEPBUHHUX €KCIJIAHTIB MiITBEPHPKEHO ONTHMAIbHICTh
KYJIbTUBYBAHHS IIPH BIAHOCHIHM Bosorocti noBitpst 50-52% (puc. 1).

Puc. 1. Mopdorene3 neppunaux ekcriantiB Morus alba L., Biznocna Bostoricts moBiTpsi 50-52 %6.

3a mux yMoB crocrepirajgocs (GopMyBaHHS A00pe PO3BMHEHUX IaroHIB 13 TUIIOBUMHU
JUCTKOBUMHU IIJIACTHHKAMHM, TOJI SIK 3a Bojorocti 25-27 % Big3Havyamocss MPUTHIYSHHS POCTY Ta
PO3BHUTKY €KCILIaHTIB (puc. 2, 3).

Kamioc B pospisi

Puc. 2. BniuB BinHoCHOT Bos1orocTi noBiTps 25— Puc. 3. Ilogaabmmii pict narona,
27% Ha nepBUHHUI MOpP(]OreHe3 eKCIIAHTIB PEereHepoBaHOro 3 KAJTIOCHOI0 €KCIUIAHTA MIOBKOBHIII.
IIOBKOBHIII.

TemneparypHuil pexuM KyJIbTUBYBaHHSA ICTOTHO BIUIMBAB Ha MOPQOreHe3 MNEepBUHHHUX
excruianTiB moBkoBulli. I[Tpu Temmneparypi 16 +2 °C mopdorenes BinOyBaBcs HaifnoBiuibHIIIe. 3a

temnieparypu 32 +2 °C y 4acTHHU €KCIUTaHTIB (pOpMyBaBCs MIUTBHHIA TEMHO-3€JICHUH Kairoc 0e3
o3Hak opraHorenesy (36,7 % y copry llemni ta 34,9 % y copty Bikropist). HaifOinbpmry KinbKicTh

MOp(OTeHHHUX SKCIUTAHTIB OTPUMAHO 3a TeMiieparypu 24 +2 °C.

MiHepanbHU# CKal )KUBUIIBHOTO CEPEIOBUIIIA BU3HAUAB XapaKTep MOp(HOreHe3y MepBUHHUX
eKCIUIaHTIB moBKoBHLi. Ha cepemoBunii MS crocTtepiranucs 03HaKM HaUTUIIKOBOTO a30THOTO
JKUBIICHHS, 110 TIPOSIBIISUTUCS (DOPMYBAHHSIM TEMHO-3€JICHUX JIMCTKOBHUX IUIACTHHOK, YKOPOYCHUMH
MDKBY3JISIMH, TOTOBLICHHAM cTeOjla Ta YAaCTKOBMM BiJIMHUpPaHHSM BepxiBKU. Taki Mopdosoriusi
3MIHH Y3TOJUKYIOTBCS 3 pe3yJIbTaTaMHt HAIIUX TOMEPeIHIX AOCTipKeHb [3]. HalOinbir HaOmKeH A
JI0O TIPUPOTHOTO MOP(DOJIOTIUHUN CTaH MEePBUHHUX EKCIUIAHTIB Bif3HaueHO Ha cepemoBuili NRM:
dbopMyBaMCcsT TAarOHW 3 THUIOBHUMH MOP(OJIOTIYHUMH O3HAaKaMH, 0€3 BHPaXKCHUX IPOSBIB
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BiTpuikamii (puc. 4). Ha mamy aymKy, Le 3yMOBIICHO 30aJIaHCOBAHUM  CITiBB1THOIICHHSM
MaKpOeJIEMEHTIB, HacamIiepe] a30Ty 1 Kalblio, 1o 3abe3neuyBaio (i3ioNoriyHO HOpPMaJbHHUN
nepedir Mopdorene3y Ta 3HUKYBAJIO pU3UK PO3BHUTKY (Pi3107I0TTYHUX MOPYIICHD.

Omxe, 3a pe3yabTaTaMH [OCHIDKEHb Ui OTpUMaHHS MOP(GOTreHHUX JIEKOHTaMiHOBaHHX
MEPBUHHUX EKCIUIAHTIB IIOBKOBHII ONTHMAaJIbHUMH € TaKli yMOBU KYJIbTHBYBAHHS: BIJHOCHA
BoJsioricth noBiTpsa 50-52 %, temmnepatypa 24 +2 °C ta xuBmibHe cepenopuiie NRM. 3a mux
yMOB (opMyBaiHCs KUTTE3MATHI EKCIUIAHTH 3 MIHIMAJIbHUMHU TMposiBaMU BiTpudikamii Ta
Mop(}ooriYHUMH 03HAKaMU, HAOIM>KEHUMHU JI0 IPUPOJIHOTO CTaHY.

VM NRM

Puc. 4. Mopdorenes neppunaux exciuiautis Morus alba L. copry Bikropis micast 21 no6u
KYJbTHBYBaHHSI HA JKUBHJIbHHUX cepeaoBuiax VM ta NRM.
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BIOTEXHOJIOT'TYHA YTUIIBALISA CAITPOIIEJIIO AKBAKYJIBTYPHUX
rocrunogArCTB METOAOM BEPMIKYJIbTUBYBAHHA

Po3risHyTO GIOTEXHOJIOTIUHI MiJXOMM BHUKOPUCTAHHS CANpOIENI0 31 CTAaBOBUX PHOHMIBKHX TOCIHOAAPCTB, B
TOMY YHCII 1 aKBaKyJIbTYpHHX. BHCOKOsSIKICHE, €KOJOTIYHO Oe3leyHe OpraHiuHe A0OpPHBO «OIOryMyc» Ta uepB’siuHy
0iomMacy MOKHAa BHKOPUCTaTH Y JIIOOUTEIbCHKOMY 1 CHOPTUBHOMY PHOAlbCTBI Ta SIK KOPMOBY I00aBKY JUIsi TOJIBII
ripoOiOHTIB.

KaiouoBsi ciioBa: NoBOKEHHS 3 BiX0AaMH, O10TEXHOJIOTIA, carpornens, 100puBa, BEpMiKyJIbTypa, 100aBKa /s
TOJIBIIL TiIPOOIOHTIB.
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BIOTECHNOLOGICAL UTILIZATION OF SAPROPEL IN AQUACULTURE FARMS
USING THE VERMICULTATION METHOD

Biotechnological approaches to the use of sapropel from pond fish farms, including aquaculture, are considered.
High-quality, environmentally safe organic fertilizer "biohumus™ and worm biomass can be used in amateur and sport
fishing and as a feed additive for feeding aquatic organisms.

Keywords: waste management, biotechnology, sapropel, fertilizers, vermiculture, additive for feeding aquatic
organisms.
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AKBaKkynpTypa — BaXJIUBUW Ta IUHAMIYHUN CEKTOpP €KOHOMikH. BomHodac, moOiyHUMU
NPOAYKTAMHM aKBaKyJIbTypHd € 3HAaYHAa KUIBKICTh OpraHiYHMX Ta HEOpPraHiuYHUX BiAXO/IIB,
HAKONMUYEHHA SKUX MpPU HEHAJIEKHOMY IOBO/KEHHI 3 HUMHU MOXE NMPU3BOAUTH O HEraTHBHOTO
BILJIMBY Ha HaBKosMIuHe npupoaHe cepenosuuie (HIIC) [5, c. 42; 11, c. 51].

BpaxoByroun OpUHIUON — LUUPKYJISPHOI  €KOHOMIKH, 3aCTOCYBaHHS  BIJHOBIIOBAHHMX
NPUPOJHUX PECYpPCiB y arpapHOMy BHPOOHMIITBI IMO3UTHBHO BIUIMBAE Ha OpPraHiKy TIPYHTIB,
MIHIMI3y€ TApHUKOBHHA €(PEKT y MekaxX arpoeKkocucTeM Ta aHTpororeHHuid BruB Ha HIIC B
iJIOMY.

OkpiM TOrO, CHTYyallisl 3 TIEPMAHCHTHUM IIiJIBUIIEHHS BapTOCTI JOOpHB 3a HEOOXiTHOCTI
301IbIICHHS BUPOOHUIITBA arpapHoi MpOAyKIii Ta CydacHi, aJanToBaHI IiJ] eBpONENHChKI CTaHIapTH
€KOJIOT1YHI BUMOTH [0 ii SIKOCTI CHOHYKalOTh JO BCE IIHUPIIOrO 3aCTOCYBAaHHS JOCTYIHUX
NPUPOJHUX PEUOBHH, IO € SIK €KOJIOTIYHO, TaK 1 EKOHOMIYHO OUUIBHUM [2, ¢. 74-75].

L{iHHMM BHIOM BiIKJIaIiB C1ab0 MPOTOYHUX BOAOIM € opraHiuHuii camporneins [5, ¢. 42]. Ile €
OJIMH 3 OCHOBHHX Bi/JIXOJ[IB CTABOBHX PHOHHUIIBKUX T'OCHOJAPCTB, B TOMY YHCHI 1 aKBaKyJIbTypPHHX.
B 3a5exHOCT1 BiJi TEXHOJIOTTYHHX OCOOJMBOCTEH, TaKi BIAXOAW MICTATh Y CBOEMY CKJIaJli 3aJIUIITKH
pubOHOTO KOpMY, (heKatiii, pelTkr MepTBOi pudu Tomo [5, c. 42; 10].

MiHepanbHU# CKJIaJ CampoIeNio, BMICT B HbOMY BITaMiHiB, aMiHOKUCJIOT Ta CTHUMYJSTOPIB
pPOCTy TIEPETBOPIOE MOTO HA I[IHHUIA BTOPUHHUHN pecypc, SIKHii Mae 0ararolliibOBe 3aCTOCYBAaHHS: B
arpapHiii ranysi, MeuirHi, apmMakoorii, XiMiuHii Ta OyniBeNbHIA TPOMHUCIOBOCTI [2, ¢. 75-76; 7,
c. 183].

JloBeieHO 3HAYHMII TIO3MTUBHUM Ta KOMIUIEKCHHH BIUTMB CalpoleNeBUX J0OpUB Ha
poxatouicTs IpyHTY [3, . 51-52; 4, ¢. 137, 146; 5, c. 43].

[Ipore, nias OLIBII palioOHATHLHOTO BUKOPUCTAHHS TaKOl LIIHHOI BTOPUHHOI CHPOBUHU MOKHA
3aCTOCOBYBATH 0IO0TEXHOJIOTIYHI MigXOdu, a caMe JOJIABAHHS CANPOIEIO 10 cyOcTpary ams
BEPMIKY/IbTHBYBaHHs. BepMIKy/IbTHBYBAHHS € €KOIOTIYHO OE3IEYHOI0, BIXHOCHO HECKJIAIHOIO Ta
€KOHOMIYHO JIOLIJIFHOI0 TEXHOJIOTI€I0 TOBOUKEHHSI 3 OpraHiYHUMH BiaxolamMu. MeTroro
BIIPOBA/DKEHHS O10TEXHOJIOTii BEpPMIKYJIbTUBYBAaHHS € SKOMOra IIBHAMIA Ta e(eKTHBHIIIA
OioTpaHchopMallis OpraHiYHUX PEYOBHH (BiIXO0/iB) y HiHHY mpoaykiito [1, c. 535].

ArentctBom 3 oxoponu HIIC CHIA (USEPA) noBeneHo eeKTHBHICTh 3aCTOCYBAaHHS TaKOi
010TE€XHOJIOr1], SIK METOAY 3HUIIEHHS MaTOT€HHUX MIKpOOPTaHi3MiB, HaBITh y OCaJ0BHUX Macax
cTiuHMX Box [8, c. 38].

BBakarotb, 110 6a30BUM CyOCTpaTOM JUIsl BEpMIKYJIbTUBYBAHHS € BIIXOIW TBapUHHUIITBA, a
came rHoWoBa Oiomaca [l, C. 542], ame BigoMo, IO MOXHa 3aCTOCOBYBAaTH 1 albTEpPHATHUBHI
CcyOCTpaTu Ha OCHOBI IHIIMX OPraHIYHMX BIAXOMIB (Xap4yoBO-NMOOYTOBHX, JIEPEBHHUX TOLIO) [6, C.
103; 9, c. 155].

JlofgaBaHHs carpornesnto 0 cyocTpary Ui BEpMiKyIbTUBYBAHHS JO3BOJIMTH:

- e(h)eKTUBHO YTUJII3yBaTH CAIPOIEIb;

- OTPUMATH BHCOKOSIKICHE €KOJIOTTIHO Oe3MeUHe OpraHivHe J00pHBO «0iorymycy;

- OTPUMATH YepB’idHy Oiomacy, Ky MOXKHA BUKOPUCTATH Y JIOOHTEIBCBKOMY 1 CIIOPTHBHOMY
pHOaNbCTBI Ta SIK KOPMOBY J00aBKY JJIsl TOJIBII T1IpOOIOHTIB, 110 MICTUTh €CCEHLIaNbHI MOXHUBHI
PEUOBHHH.

[lepcrieKTUBHUM € JOCIHIKEHHS] €(PEeKTUBHOCTI 3aCTOCYBaHHsS Takoi KOPMOBOi J100aBKH Ta
XapaKTEPUCTHK O10TyMYCY.
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INVESTIGATION OF THE EFFICIENCY OF STABILIZATION TREATMENT OF MINE
WATERS UNDER EVAPORATION CONDITIONS

This study investigated the effectiveness of a new sulfonate stabilizer, sodium methylenedisulfonate (MDSN), in
preventing scale formation in water with high hardness. A comparative evaluation of the effectiveness of MDSN and
conventional inhibitors based on phosphonic acids was carried out. It was established that MDSN provides high
stabilization efficiency and makes it possible to achieve complete stability of the studied water at lower reagent
concentrations. The prospects for the application of MDSN are o6ycnosnens! its high efficiency, lower cost, and
simpler production technology compared with phosphonate inhibitors.

Keywords: scale formation, water stabilization, scale inhibitors, sodium methylenedisulfonate, MDSN, water
hardness, phosphonic acids, water evaporation.

In terms of water consumption volumes in Ukraine, industry is one of the largest consumers
of water resources. Significant volumes of water are used in the energy sector, ferrous metallurgy,
and chemical industry, which are among the most water-intensive sectors. Under conditions of
freshwater scarcity, the problem of preserving the quality of natural surface waters and preventing
their contamination by industrial wastewater is becoming increasingly important. The discharge of
industrial and mine waters is one of the factors contributing to increased mineralization of surface
water bodies, especially in densely populated industrial regions.

One promising approach to solving this problem is to reduce the discharge of spent water
from industrial water-circulation systems into natural water bodies. This can be achieved through
the implementation of technologies for comprehensive chemical water treatment and the transition
to closed and zero-discharge water-use systems [1].

The largest volumes of water in industry are consumed in heat-exchange equipment for the
removal of excess heat. During the operation of recirculating water systems, water evaporation
leads to the concentration of dissolved salts and an increased risk of mineral deposit formation on
heat-exchange equipment.

Therefore, an important task is the development of new reagents, materials, and technologies
for water stabilization treatment in resource-saving zero-discharge and recirculating water systems
used for heat supply and cooling in industry and the energy sector.

Along with well-known scale and metal corrosion inhibitors based on phosphonic acids and
polyphosphates, a new highly effective sulfonate stabilizer, sodium methylenedisulfonate (MDSN),
was synthesized. Due to its complexing ability, it can form thermodynamically stable six-membered
cycles and provide high water stability against deposit formation [2, 3].

The relevance of developing such reagents is due to the fact that the widespread use of
phosphonate-based scale inhibitors is limited by their relatively high cost and the complexity of
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their production technology.

Paraformaldehyde and sodium sulfite were used for the synthesis of sodium
methylenedisulfonate:

2NaHSOs + CH20 — CH2(SOsNa)..

For a preliminary assessment of the effectiveness of stabilizers in preventing scale formation,
studies were carried out on the stabilization of water from the M. Gorky Mine.

The scale formation process was studied at a temperature of 40 °C. Water samples with a
volume of 100 cm?® were heated for 6 hours. The residual water hardness was determined by
complexometric titration using Eriochrome Black T as an indicator [4].

The stabilization efficiency (SE) was determined from changes in the solution hardness
resulting from heating and precipitate formation.

It should be noted that water evaporation processes have a significant effect on water stability
and the effectiveness of scale inhibitors. Therefore, to evaluate the effectiveness of the reagents
under conditions close to those encountered in recirculating water systems, the water was heated at
40 °C until an evaporation coefficient of approximately Ke=1.5 was reached. The results are
presented in Table 1.

Table 1 — Dependence of CE on the type and dose of reagent when heating water from the M. Gorky mine
(H=14.4 mg-eq/dm?®) at 40 °C during evaporation

Evaporation Ho, mg- H:, mg- AH, mg-

Reagent Dose, mg/ dm* coeffFi)cient, Ke eq/dn%33 eq/drraJS eq/dmg3 SE, %

1 2 3 4 5 6 7

— — 1,57 14,4 20,9 6,3 —
OEDFK 1 1,60 16,3 20,0 3,7 41,3
2 1,69 18,1 20,9 2,8 55,5
5 1,43 17,9 17,9 0,0 100,0
NTMFK 1 1,52 15,9 19,0 3,1 50,8
2 1,49 17,4 18,6 1,2 81,0
5 1,57 19,6 19,6 0,0 100,0
MDSN 1 1,49 17,4 18,6 1,2 81,0
2 1,52 18,7 18,9 0,2 96,8
5 1,55 18,4 18,4 0,0 100,0

1 2 3 4 5 6 7
H2SOy; 98; 1 1,50 17,5 18,8 1,1 82,9
OEDFK 98; 2 1,51 18,7 18,9 0,2 96,8
98; 5 1,49 18,6 18,6 0,0 100,0
147; 2 1,49 18,6 18,6 0,0 100,0
147;5 1,47 18,4 18,4 0,0 100,0
196; 2 1,52 19,0 19,0 0,0 100,0
196; 5 1,51 18,9 18,9 0,0 100,0
245; 2 1,49 18,6 18,6 0,0 100,0
245; 5 1,56 19,5 19,5 0,0 100,0
H2SOy; 98; 1 1,52 17,8 19,0 1,2 81,0
NTMFK 98; 2 1,49 18,5 18,6 0,1 98,4
98; 5 1,45 18,1 18,1 0,0 100,0
98; 1 1,49 18,5 18,6 0,1 98,4
H,SOy; 98; 2 1,52 19,0 19,0 0,0 100,0
MDSN 98; 5 1,56 19,5 19.5 0,0 100,0

The stabilization of water with high hardness and alkalinity under conditions of a high
evaporation coefficient is particularly challenging. The use of stabilizers in mine water provides a
stabilization efficiency of 80-100% only at concentrations exceeding 5 mg/dms3. In the case of
phosphonate inhibitors, this results in considerable reagent costs. The synthesized sodium
methylenedisulfonate (MDSN) is comparable in efficiency to well-known phosphonic acid-based
reagents, while being significantly less expensive.
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ECOLOGICAL AND BIOLOGICAL FEATURES OF CLARIAS GARIEPINUS AS A
PROMISING OBJECT OF COMMERCIAL CULTIVATION IN RECIRCULATING
AQUATIC SYSTEMS

Clarias gariepinus is a promising target for RAS due to its resistance to high stocking densities, high growth
rate, and ability to breathe atmospheric air. Technological parameters and efficiency of commercial cultivation in closed
aquatic systems are highlighted.
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EKOJIOT' O-BIOJIOT'TYHI OCOBJIMBOCTI CLARIAS GARIEPINUS SIK
IHHEPCIIEKTUBHOI'O OB’€EKTA TOBAPHOTI'O BUPOIIIYBAHHS B
PEIUPKYJISIIMHAX AKBACUCTEMAX

Knapiesuit com (Clarias gariepinus) € mepcnektuBauM 00’ekToM i PAC 3aBIsku CTIHKOCTI 0 BHCOKHX
IIIBHOCTEH MOCAJKH, BUCOKOMY TEMITy POCTY Ta 3JaTHOCTI J0 arMOC(EepHOTO MuXaHHS. BHCBITICHO TEXHOJOTIYHI
napamerpu Ta epeKTHBHICTh TOBAPHOTO BUPOIIYBAHHS B 3aMKHYTHX aKBACHCTEMAX.

Kuarouosi ciiosa: Clarias gariepinus, akBakynbTypa, iHIyCTpiansHe BUPOIyBaHHs pubH, Bomoiima, PAC.

Clarias gariepinus is a freshwater fish that easily tolerates water salinity up to 10 %o. It
adheres to the bottom layers, the most common habitats are small, periodically drying floodplain
lakes, streams, swamps and irrigation canals. Clarias catfish can breathe atmospheric oxygen, can
crawl from reservoir to reservoir on land, and also burrow into the bottom soil during the dry
season.

Distributed mainly in Africa, as well as in the Middle East - in Jordan, Lebanon, Israel and
Turkey. Introduced to many areas of Africa, where it was absent in the natural state, as well as some
countries of Europe, Asia, South America.

The body is elongated, devoid of scales. The head is flattened, pointed, with a large terminal
mouth, around which are four pairs of large antennae; the eyes are small. The dorsal and anal fins
are long, the caudal fin is rounded, there is no adipose fin. The color varies depending on the
lighting from sandy yellow to dark gray or yellow-brown with green spots. There is a special
supragill organ for breathing atmospheric air, which in structure resembles the lungs of terrestrial
vertebrates. At maximum size, they reach 170 cm in length and 60 kg in weight. Life expectancy is
about 8 years.

The food of young catfish is small animal organisms. Adults are practically omnivorous, with
zooplankton making up a large part of the diet. They feed on insects, worms, crustaceans, fish,
aquatic plants, seeds, and can also catch small mammals and birds. Large prey is captured in one
quick jerk with a wide mouth opening. Feeding occurs mainly at night.

Spawning occurs in shallow water and is associated with the high water season. Fertilized
eggs stick to submerged plants. Incubation lasts 1-3 days, depending on conditions, the larvae
completely switch to plankton feeding after 5-6 days. As the floodplain dries up, the young migrate
with the flowing water to the main reservoir. The Claria catfish matures in the first year of life at a
very small size (less than 400 g), but at the same time continues to grow intensively, reaching a
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weight of 2-3 kg at the age of one year [1-4].

Temperature is the most important ecological factor, a lot of information has been
accumulated about its influence on the life of animals, in particular poikilotherms. However, almost
all available data relate to the action of constant temperatures, although in natural conditions only
variable ones are real. It was assumed that the action of the latter is adequate to that caused by
constant temperatures, equal in sum to the fluctuating heat, in reality this is far from the case.

Currently, when growing catfish in the RAS, a stable temperature regime is maintained - 26-
28°C during the day, which is the optimal average temperature. At the same time, it is known that in
the course of evolution, organisms have adapted to an astatic environment, including temperature
fluctuations during the day.

The basis of industrial fish farming is the optimization of the temperature regime, which
provides the most favorable conditions for intensive consumption and effective use of feed.

In fish, as a rule, the body temperature is almost equal to the ambient temperature. Of course,
an increase or decrease in temperature within the limits permissible for a certain type of fish causes
corresponding shifts in their vital activity. When the temperature increases, metabolism increases,
and in this regard, oxygen consumption increases, food search, consumption and digestion increase,
and sensitivity to toxicants increases. A decrease in temperature leads to the reverse processes
described above, and excessive cooling leads to a cold. Adaptation to high temperatures occurs
much faster than to low ones. According to scientists, there is a small temperature range in which
temperature changes do not significantly affect metabolism. However, this is noted in fish that are
fully acclimatized to this temperature range. For carp, this range is within 26-32 °C.

The effect of temperature on fish is closely related to other environmental factors and affects
the body in combination with them. When choosing water temperature during fish farming in
industrial conditions, it is necessary to take into account the effect of fish metabolites, oxygen
consumption on oxygenation, changes in ammonium excretion, carbon dioxide and pH. Maximum
growth and optimal food absorption are not always observed at the same temperature. Therefore,
when growing fish in pools where the temperature regime is regulated, a compromise temperature
level is chosen that ensures both rapid fish growth and effective feed absorption. At temperatures
above the optimum, the absorbed energy of the feed begins to be spent in large quantities not so
much on weight gain, but on maintaining vital activity.
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ECOLOGICAL AND BIOLOGICAL FEATURES OF LEPOMIS GIBBOUS AS AN
INVASIVE REPRESENTATIVE OF THE ICHTHIOFAUNA OF WATER RESERVOIRS
OF UKRAINE

Lepomis gibbosus is a dangerous invasive species of North American origin that is actively displacing local
ichthyofauna in Ukrainian waters. Due to its high adaptability and aggressive feeding behavior, it actively destroys the

eggs and fry of native fish, creating a serious threat to the biodiversity of aquatic ecosystems.
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EKOJIOT'O-B10JIOI'TYHI OCOBJIMBOCTI LEPOMIS GIBBOUS SIK IHBASUBHOI'O
MNPEACTABHUKA IXTIO®AYHU BOJOUM YKPAIHU

Constunmnit  okyHb (Lepomis gibbosus) € HeGesmeunuM iHBa3sHBHAM BHAOM IiBHIYHOAMEPHUKAHCHKOTO
MMOXOJKEHHS, SIKUI aKTHBHO BHTICHSA€E MiCIeBY ixTiodayHy y Bomoimax YKpaiHu. 3aBISKH BHCOKIH aJanTUBHOCTI U
arpecHWBHI Xap4oBill MOBEMIHII BiH aKTHBHO 3HHUIIYE iKPY Ta MajibKiB a0OpPHUTeHHHX PHO, CTBOPIOIOYH CEpHO3HY
3arpo3y A 010pi3HOMAHITTS BOAHUX €KOCHCTEM.

Kuarouogi ciiosa: Lepomis gibbosus, ixriohayna, iHBasuBHAN BUII, BOJOMMA, XHKAIITBO.

The common sunfish, or kingfish (Lepomis gibbosus), is a representative of the centrarch
family of the centrarch order. Originally from freshwater reservoirs of North America, this fish was
introduced to Europe by aquarists in the mid-19th century, after which it quickly found its way into
the open environment and successfully acclimatized on the mainland. In Ukraine, its range covers
the lower reaches of the rivers of the Black Sea basin. In North American reservoirs, the kingfish
chooses small ponds and lakes, while in Ukrainian conditions it prefers shallow areas with dense
aquatic vegetation, staying mainly in the surface layers of water in the summer. Despite its relative
inactivity, this fish is distinguished by its high aggressiveness and bright appearance. The back of
the sunfish is olive-green, the sides are covered with orange spots and dark stripes, and the belly is
yellow. The entire body and head are decorated with green and red spots, the lips have a blue tint,
and the fins are yellow. A characteristic feature is the gill "ears", which in males are black with a
red border, and in females - red-yellow. If in their homeland the fish reaches 40 cm in length and
weighs up to 600 grams, then in Ukrainian rivers its size usually does not exceed 20 cm [1-4].

The kingfish reaches sexual maturity at the age of two. Its spawning lasts from late May to
late July and is accompanied by extremely territorial behavior. The male builds a nest hole at the
bottom, where the female lays about 1000 eggs. After fertilization, the male is left to independently
guard and care for the clutch and future larvae. Hatching occurs after two days, and after another
five days the fry begin active independent swimming.

The species has no industrial value and is considered environmentally harmful, although it
remains a popular object for breeding in aquariums. Its presence in the wild has a devastating effect
on local ecosystems: due to its voraciousness, the sunfish massively destroys the eggs and fry of
valuable native species - pike, zander, common perch and peaceful fish. In reservoirs with a high
density of kingfish, a steady reduction in the number of local fauna is observed, as it creates fierce
food competition and displaces traditional species from coastal zones.

Since the sunfish is officially included in the list of threatened alien species, fishermen should
follow clear rules. When removing from the hook, you should be careful, as the sharp, prickly rays
of the dorsal fin can cause painful stings. It is strictly forbidden to release caught fish back into the
reservoir to stop the destruction of young fish of other species. Despite its small size and
prickliness, the meat of the kingfisher is edible and suitable for making soup or drying, and
preserving the biodiversity of reservoirs remains a joint task of state authorities and the fishing
community.
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CUCTEMHI ITPOsIBU BIJIKOBOI'O I'OJIOAYBAHHS I' IPOBIOHTIB B
IHAYCTPIAJIBHOMY PUBHULITBI

Posrsnyto marodizionoriuHi Ta OioXiMiuHI MeXaHI3MH OUIKOBOi W aMIHOKHCIOTHOI HEZOCTAaTHOCTI Y
riIpoOiOHTIB 3a IHTEHCHBHOI akKBaKyJbTypH. [IpoaHamizoBaHO BIUIMB HE30alaHCOBAHOTO JKMBJIECHHS Ha PO3BUTOK
rinornpoTeineMii, HEraTUBHOT'O a30THCTOTO OaJlaHCY Ta MOPYLIEHHs BOJIHO-COJILOBOI PIBHOBATH.

Karouosi caoBa: r1igpo0ioHTH, IHAyCTpiajibHAa aKBaKy/lbTypa, OLIKOBa HEJIOCTaTHICTh, TiNONMpPOTEIHEMIs,
OCMOPETYIIALIS.
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SYSTEMIC MANIFESTATIONS OF PROTEIN DEPRIVATION IN AQUATIC
ORGANISMS IN INDUSTRIAL FISH FARMING

This study examines the pathophysiological and biochemical mechanisms of protein and amino acid deficiency
in aquatic organisms under intensive aquaculture conditions. The impact of an unbalanced diet on the development of
hypoproteinaemia, a negative nitrogen balance and disturbances in water-salt balance is analysed.

Keywords: aquatic organisms, industrial aquaculture, protein deficiency, hypoproteinaemia, osmoregulation.

BinkoBe XUBIEHHS — KITIOUOBHI YMHHHUK POCTY, PO3BHUTKY Ta KHUTTEMISIIBHOCTI T1IpOOIOHTIB,
OCKIIBbKY OUTKM BH3HAYAIOTh CTPYKTYPHY OpTaHi3allilo TKaHWH, Mepedir MeTaboIIYHUX MPOLECiB 1
peatizariro OCHOBHUX KUTTEBUX QYHKIIiH [1].

Puba Ta pakomnoziOHi He 37aTHI CHHTE3yBaTH BCl aMIHOKUCIOTH, TOMY MalOTh OTPHUMYBAaTH iX
13 pamioHy — dYepe3 CIOXHBaHHS Oinka ab0 cCyMilli amMiHOKHCIOT. BIIKM BHKOHYIOTH psif
CTPYKTYpHUX Ta MeTabomiuHux QyHKii. BoHu 3a06e3medyoTh «KOPCTKICTb» PIAKUX O10J0TTYHUX
KoMIoHeHTiB. KomareH Ta enacTiH — HalWBaKIUBIIII CKJIAaIOBI CIIONYYHOI TKAaHWHM, MIO3WH Mae
MexaHIyHy (yHKII0 1 3a0e3neuye CKOpodeHHs M’a3iB. bararo OuIkiB € QepMmeHTamu, I10
KaTaJi3yloTh 010XIMIYHI peakilii, a0o TpaHCIOpTEpaMHu, SIK1 3a0€3MEUyIOTh PyX MOJIEKYJ BCEPEAUHY
KJIITHH Ta Ha30BHI. [leski Ou1ku GepyTh ydacTh y KIITHHHIN Ta IMyHHIN peakiii, aare3ii KIITHH Ta
(GYHKIIOHYBaHH1 KJIITUHHOTO IUKITY [2].

binkn € 000B’A3KOBUMH CTPYKTYpPHO-(YHKIIOHAJIBHUMH KOMIIOHEHTaMU KIITUH 1 TKaHUH
Oprasizmy, 3a0e3neyyroun iXHI0 CTPYKTYpy, METabOIIuHy aKTUBHICTh Ta (i3ionoriudi QyHKIii. Y
TKaHUHaX Oe3nepepBHO BiAOYBAaIOTHCSA NPOLIECH CHHTE3y Ta Jerpajanii OIKiB, CYKYNHICTh SIKHX
dbopMye nuHaMIYHMKA O1IKOBUH OOMIH. Y mepioJ pocTy TiApOOIOHTIB MIBUIKICTh CHHTE3y Olika
MIEPEBUIIYE HOTO Aerpajallito, o 3yMOBIIOE MO3UTUBHUN OUTKOBHI OalaHC 1, IK HACHTiIOK, HETTO-
HaKONWYeHHsI O1JIKka B TKaHWHAX [3].

JXKuBi opraHi3MM CHUHTE3YIOTb THUCS4Yl PpI3HOMAHITHUX TPOTEiHIB, KOXEH 3 SIKHX
XapaKTePU3YEThCS CIENU(IYHOI0 TPOCTOPOBOIO CTPYKTYPOIO, YHIKAJBHOK aMiHOKHCIOTHOIO
MOCIIJIOBHICTIO Ta JUCKPETHUMH (QYHKIisIMH. Pi3HI THUOM TKaHWH BIAPI3HIIOTHCS 3a CBOIM
MPOTEOMHHUM TMpodisneM, MicTsun abo crenudiydi OUIKK, ad0 OJHAKOBI iX BHIH, alleé y CYTTEBO
BIIMIHHMX KUIbKICHUX CIIBBIJHOIICHHSX. 30KpeMa, Y MIOIMTaX Ha YacTKy aKTUHY IpHIajae
omu3pko 20 % Big 3arampHOTO OiyKa, TOMI K y 1HIIMX KIIITHHAX HOTO BMICT Bapitoe B Mexax 5-10
%. AMIHOKHCIOTHUM CKJaJ pI3HUX COMAaTHYHUX OUIKIB XapaKTepU3YEThCS T€TEPOTEHICTIO.
Hanpuknan, konareH, skiuii € OCHOBHHM CTPYKTYPHHUM KOMITOHEHTOM CIOJYYHO! TKAaHUHH, MICTHTb
e 0au3bko 3 % Ji3uMHY, TOAlI SK MIO3WH Ta TPOIOMIO3MH, IO CTAHOBJISATH OCHOBY M’S30BOi
TKaHMHHU, XapaKTepPH3YIOThCS BUCOKMM BMICTOM IIi€i aMmiHOKHciIoTH — moHan 14 % [4, 5]. V
MDKBHJIOBOMY aCIEKTi BUSBJIECHO He3HAuHI po301KHOCTI B aMiHOKMCIOTHOMY Mpo@isii BChOrO Tija
pu6 [6]. BigMiHHOCTI iCHYIOTH MK aMiHOKHCIIOTHHM CKJIQJIOM M’SI30BOi TKaHWHH, BHYTPILITHIX
OpraHiB Ta BChOro TiNa pubd 1 paxkomoaiOHMX, MpPOTEe 3arajioM i Bapialii HECYTTEBI.
AMIHOKHCIOTHUHM CKJIaJ] YChOIO COMATHYHOIO MyJy MPAKTUYHO HE 3al€XKUTh Bl JIHIMHUX 4Yu
BaroBHX MMapaMeTpiB Tiia rigpoOioHTIB [7].
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OTxe, IHTEHCUBHE PUOHUITBO MOTPEOye NOJATKOBOTO BUBYEHHS OUIKOBOI HEJJOCTATHOCTI Y
riipoOiOHTIB, IO PO3BUBAETHCS SK 32 YMOB OJHOMAHITHOTO OUTKOBOTO XKUBJICHHSI, TaK JNEQIIIUTY
OKpEMHX aMIiHOKHCJIOT y KOpPMi, IO CYNPOBOKYETHCS PO3BUTKOM HETaTUBHOTO a30THUCTOTO
OanaHcy, TIMONpPOTEIHEMiEr0, MOPYIICHHSIM KOJIOIIHO-OCMOTHYHOI Ta BOJHO-COJIbOBOI PIBHOBAarw,
MIPUTIMHEHHSM pereHeparlii O11KiB, BTPAaTOIO aleTUTY, a TAKOX MaTOJIONYHIUMH 3MiHAMU B HEPBOBIH
CHUCTEMI Ta OpraHax BHYTPIITHBOI CEKpeITii.
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ENVIRONMENTAL PRINCIPLES
FOR THE CREATION AND MAINTENANCE OF AQUASCAPES

Aquascaping combines compositional design with the biological and ecological principles governing the
functioning of aquatic systems. An aquascape should be regarded as a controlled micro-ecosystem in which the
interaction between abiotic and biotic components ensures biological equilibrium, the stability of the aquatic
environment and the long-term functioning of the composition.

Keywords: aquascaping, ornamental aquaculture, micro-ecosystem, biological equilibrium, hydrobionts.
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EKOJIOTTYHI TPUHIIUIIA CTBOPEHHS TA ®YHKIIOHYBAHHS AKBACKEMIIIB

AKBaCKEUIIHI [MOEJHYE KOMITO3UIIMHUN au3aiiH 13 OIOJOTIYHUMH Ta EKOJIOTIYHHMH PUHITHUIIAMHA
(YHKIIOHYBaHHS BOJHHX CHCTEM. AKBAaCKEHI JOIUIBHO PO3TILIATH SIK KOHTPOJIBOBAHY MIKPOEKOCHCTEMY, Y SKiH
B3aeMoJisl abloTWYHHMX 1 OIOTHYHMX KOMIIOHEHTIB 3abe3medye OioJOTiuHy piBHOBAary, CTaOUTBHICTH BOIHOTO
cepeoBHUINa Ta TpUBaje (HYHKIIIOHYBaHHSI KOMITO3HIII.

KirouoBi cjioBa: akBacKeHmiHT, AEeKOpaTHBHA aKBaKyJIbTypa, MiKpOeKOocHCTeMa, OiojioridHa piBHOBAra,
riApo6ioHTH.

Aquascaping is a branch of ornamental aquaculture that combines compositional design with
the biological and ecological principles governing the functioning of artificially created aquatic
systems. An aquascape should be regarded as a controlled micro-ecosystem in which the interaction
between abiotic and biotic components determines the stability of the aquatic environment and the
longevity of the composition. Its functioning is based on the interrelationships between water,
substrate, hardscape, vegetation, microorganisms and aquatic fauna. The environmentally sound
creation of an aquascape involves not merely a mechanical combination of decorative elements, but
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the formation of a spatially and functionally harmonious system. The key prerequisites for its
stability are the correct choice of materials, a balanced ratio of producer and consumer biomass, the
efficient transformation of nitrogen-containing compounds, sufficient photosynthetic activity and
control of the organic load [1].

Hardscape forms the structural foundation of a waterscape, defining the spatial organisation of
the composition, creating microenvironments and influencing water circulation. Its main
components include natural stones, driftwood and other materials that are safe for the aquatic
environment. Their selection should be based not only on aesthetic characteristics, but also on
chemical inertness, mechanical stability and the absence of potentially toxic components [2]. The
principle of environmentally sound design lies in creating a spatial structure that does not impede
water exchange and ensures the even distribution of oxygen, heat and dissolved substances.
Excessively dense placement of hardscape elements can create stagnant zones where organic debris
and metabolites accumulate. At the same time, a properly designed structure provides additional
surface area for colonisation by microorganisms and the formation of periphyton communities. The
substrate also serves not only a decorative but also a functional purpose. It provides a medium for
anchoring plants, a habitat for the development of the microbiota and a potential reservoir of
nutrients. Therefore, its particle size distribution, layer thickness and physico-chemical properties
must be suited to the requirements of the planned plant composition [3].

Once the physical structure of the aquascape has been established, the stage of the system’s
biological development begins. This is based on the formation of an interconnected community of
producers, consumers and decomposers. Aquatic plants carry out primary production of organic
matter, aquatic animals consume organic resources, and microorganisms ensure the mineralisation
of organic compounds and the transformation of inorganic forms of nitrogen. The establishment of
the nitrogen cycle is of particular importance. Organic residues, excreta from aquatic organisms and
other nitrogen-containing compounds serve as a source of ammonium nitrogen during the
mineralisation process. With the involvement of nitrifying microbiota, ammonium is oxidised to
nitrites and subsequently to nitrates. The nitrate form of nitrogen can be taken up by plants and
incorporated into the biological cycle of substances. Setting up an aquascape cannot be reduced
simply to filling the aquarium with water and planting plants. It is a process of gradually
establishing a biological system in which microbial communities play a key role in stabilising
hydrochemical parameters. The effectiveness of this process depends on the availability of
sufficient surface area for colonisation by microorganisms, the oxygen regime, temperature, pH and
the level of organic load [4].

A functionally mature aquascape is in a state of dynamic, rather than static, equilibrium.
Processes of production, consumption, decomposition and transformation of substances are
constantly taking place within the system. Therefore, stability is determined not by the absence of
change, but by the system’s ability to compensate for internal fluctuations and maintain an
acceptable range of key parameters of the aquatic environment. The key production process is
photosynthesis by aquatic plants, the intensity of which is determined by a complex of factors,
primarily light intensity, the concentration of available carbon, temperature and the availability of
mineral elements. Intensive photosynthesis contributes to the formation of organic matter and the
enrichment of the water with oxygen during daylight hours. At the same time, excess plant biomass
or an excessive influx of nutrients can disrupt the system’s balance and stimulate the growth of
algae [5].

Biomass regulation is therefore a key element of aquascape management. It is achieved by
controlling plant density, the quantity and composition of aquatic organisms, lighting conditions,
the application of fertilisers and carbon, as well as the removal of excess plant matter and organic
debris. It is particularly important to balance the plants’ production capacity with the biogenic load,
which arises from the metabolic activity of aquatic organisms and the introduction of feed. The
ecological stability of an aquascape is shaped by the interaction of physical, chemical and biological
processes. Rational hardscape design, the establishment of the microbiocenosis and the nitrogen
cycle, control of photosynthetic activity and regulation of biomass ensure the functional integrity of
the system. It is precisely the integration of these principles that enables a decorative aquarium to be
transformed from a collection of separate components into a stable, managed micro-ecosystem [6].
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It is therefore appropriate to regard aquascaping as a complex system, the functioning of
which is determined not only by compositional decisions, but above all by the patterns of
interaction between its biotic and abiotic components. Ecologically sound hardscape design, the
formation of biocenotic relationships, the timely establishment of the nitrogen cycle and the
maintenance of an optimal balance between production and decomposition processes form the basis
for the stability of the aquascape. Monitoring photosynthesis and plant biomass, organic load and
the abundance of aquatic organisms ensures the maintenance of a dynamic equilibrium and the
long-term functioning of the established aquatic micro-ecosystem.
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EKOJIOT'TYHA OHIHKA AKOCTI IMTHUX HIJ3EMHHUX BO/I POJOBHIIA
«MAKAPIB-1» dKUTOMUPCBHKOI OBJIACTI

VY Te3ax 3ifICHEHO €KOJOTiIYHY OIIIHKY SKOCTI MATHUX IMiJ3eMHHUX BOJ poxoBuma «Makapis-1» Kuromupcrkroi
obmacri. [IpoanaizoBaHO OCHOBHI TiIPOXiMiYHi, CaHITAPHO-MIKPOOIOIOTIYHI Ta PaIiOIOTiuHI TOKA3HUKH, BCTAHOBIICHO
0COOJIMBOCTI MiHEPAILHOIO CKJIQJy BOAM Ta BH3HAYEHO KOMIIOHEHTH, IO MOTPEOYIOTh KOPUTYBAaHHS Y Mpoleci
BOJOITIITOTOBKH.

Kuaro4oBi ciioBa: mia3eMHi BOIU, MUTHA BOJIA, AKICTh BOJH, TLAPOXIMiYHI ITOKA3HUKH, 3aJ1i30, BOAOMIATOTOBKA.
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ENVIRONMENTAL ASSESSMENT OF DRINKING GROUNDWATER QUALITY AT
THE MAKARIV-1 DEPOSIT IN ZHYTOMYR REGION

The drinking groundwater quality at the Makariv-1 deposit in Zhytomyr Region is environmentally assessed.
The main hydrochemical, sanitary-microbiological and radiological indicators are analysed, the specific features of the
mineral composition are identified, and the components requiring correction during water treatment are determined.

Keywords: groundwater, drinking water, water quality, hydrochemical indicators, iron, water treatment.

[TlinzeMHi BOAM € BAKJIMBUM JDKEPEJIOM MUTHOTO BOJOINOCTAYaHHS HACENCHHSA, a IX
eKoyioriuHa Oe3neka BHM3HAYAEThCS  CTAOUIBHICTIO  TIAPOXIMIYHOTO  CKJIaay, CaHITapHO-
MIKpOOIOJIOTIYHUMHM  Ta  PAAIONOTIYHUMM  XapaKTepUCTUKAMH, a TaKOX e(PEeKTHBHICTIO
TEXHOJIOTIYHOI MIATOTOBKM BOJAW Tieped 11 TMMOJader0 CHoKMBayaMm. TpuBajia eKCIUTyaTallist
Mi3eMHUX BOJ[03200piB MOTpeOye CUCTEMATUYHOTO KOHTPOJIO KIJBKICHOTO CTaHy BOJOHOCHHX
TOPU30HTIB 1 SIKICHUX XapaKTEPUCTHUK M1I36MHHUX BO/I.

MeTtoro gocmikeHHsT OyJI0 31MCHEHHS €KOJOTIYHOI OI[iHKU SIKOCTI MUTHUX TiJA3€MHHUX BOJ
ponoBuma «MakapiB-1» Ta BHU3HAYEHHS OCHOBHHUX ITOKa3HHUKIB, SIKI MOXYTh OOMEXYBaTH iX
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Oe3rocepelHE BUKOPUCTAHHS Uil THTHOTO BOJOMOCTadaHHsA. [HPOpMAIitHOIO OCHOBOIO
JOCIIIKEHHS CITyTyBaJI MaTepiain 3BiTy 3 OLIHKM BIUIMBY Ha oKL 2021 p. [1].

PonoBumie mutHux migzeMHux Boxa «Makapis-1» posrtamoBade y JKuTOMHpCHKiH 00acTi
nob6mu3y cemumia ['opogok. Bogo3abip npepcraBineHuii BichMOMa apTe3iaHChKUMU CBEPIIOBUHAMU
Nel,2,3,5,6,7, 8 a9, Tpu 3 AKUX HA MOMEHT ITiJIFOTOBKH 3BiTY nepeOyBanu B pe3epsi [1]. 3a
MartepianamMu 3BiTy, paKTHUHUH 3a0ip MiA3EMHUX BOJA CTAHOBUB 263,6 THC. M>.

3a pesyiabTaTaMHd PEKHUMHHX T1IPOTEOJIOTIYHUX CIIOCTEPEKEHb IT1'€30METPUYHI  PiBHI
eKCIUTyaTOBAaHOTO BOJOHOCHOT'O TOPU30HTY 3HAXOAMJIMCS B MeXax aOCOMIOTHHX BiaMmiTok 132,5—
135,1 M Ta xapakTepusyBaJucs TeHJACHIIEO 10 BimHoBIeHHs Ha 0,2—0,4 M 3a pik. Y marepianax
3BITY TaKOXX 3a3HAYEHO BIJHOCHY CTaOUIBHICTh XIMIYHOTO CKJIQAy ITJI3EMHHX BOJ YIPOIOBK
Mepioay CIocTepexeHs [ 1].

PesynpTat mMOBHOrO XIMIYHOTO aHali3y Mpo0 MiA3€MHUX BOJ 3acCBIIYMIN BiTHOCHY
CTaOUTBHICTH X OCHOBHHMX TiAPOXIMIYHUX XapaKTepUCTUK. 3HaueHHs pH 3MiHIOBaIMCS B MeXKax
6,46-7,55, a BenuuMHa CyxXoro 3amuimiky craHoBwia 312—410 wmr/am®, mo xapakTepusye
JOCTIKYBaH1 BOAM SIK BOJAM 3 MOPIBHAHO HEBUCOKUM BMICTOM PO3YMHEHUX MIHEPAJIbHUX PEUOBHH.
3aranpHa JKOPCTKICTh mepedyBana B Mexax 4,8—6,1 mmons/am?. BmicTt kamnbitito cranoBuB 70,10—
86,20 mr/om3, maruiro — 14,59-21,89 mr/nm3. 3a ciBBIAHOIIIEHHSIM OCHOBHHX 10HIB IiA3€MHI BOIU
XapaKTepU3yBAITUCS MTEPEBAYKHO T1IpOKapOOHATHUM MarHi€BO-KaJbIIEBUM CKIagoMm [1].

AHani3 KOMIOHEHTHOTO CKJIaJqy IMOKa3aB, 10 KOHIIEHTpAIlisl HITPaTIB y MOCHIDKEHi cepil
po6 cranoBmwia 0,01-4,07 mr/nm?, cynedarie — 8,87-50,20 mr/mm?, a rigpokapbonatis — 298,9—
366,0 mr/am®. CykymHICTH OTPUMAHUX pE3YJIbTaTiB HE BKa3ye Ha BHUpakeHe HiTpaTHe a0o
cynb(aTHe 3a0pyIHEHHS JOCHTIDKYBAHUX TII3eMHUX BOJ. Lle Mae BakiiMBe €KOJIOTIYHE 3HAYCHHS,
OCKIJIBbKY HITpaTHE 3a0pyIHEHHS MiA3€MHUX BOJ YacTO MOB'sI3aHE 3 HAIXOHKEHHIM 3a0pyTHIOIOUNX
PEUOBHH 13 MOBEPXHEBUX Ta AHTPOIIOTCHHUX JKEPET.

Haii6inb1 xapakTepHOI OCOOIHMBICTIO XIMIYHOTO CKJIaay AOCITIIKYBAaHUX BOJ € IMiIBUILIEHUI
BMICT 3ai3a. Y cepii MOBHUX XIMIYHUX aHaJi3iB Horo KoHIeHTpallis cranoBmwia 0,48—4,46 mr/mm3.
Boanoyac 3a mupmuM MacHMBOM JOCTIIKEHb, y3aralbHEHHM Yy 3BiTI MaKCUMAaJIbHHUNA BMICT
3araJibHOTO 3amiza jgocsras 6,2 mr/am®. Kpim Toro, y mMarepiaiiax 3BiTYy BiJ3HA4€HO IIiJBHICHUN
BMicT KpemHi0 — 70 11,9 mr/am® [1]. OTxe, came migBUIIIEHa KOHIIEHTpAIis 3alli3a € OCHOBHUM
TIPOXIMIYHUM YMHHHUKOM, II0 3YMOBJIIO€ HEOOXIJHICTh MONEPEIHBOI TEXHOJIOTIUHOI MiArOTOBKU
MiA3€MHOT BOJU Nepe] il BAKOPUCTAHHSIM Il IUTHOTO BOJAONOCTauYaHHS.

JIist 3HVDKEHHS BMICTY 3aili3a Boja 31 CBEP/UIOBHH HAJXOJIUTh HA CTAHIIIO 3HE3AI3HEHHS,
o0yiajiHaHy M'AThbMa UIBUAKICHUMHU (UIBTPaMH, MICIS YOrO CIPSIMOBYETHCS /10 pe3epByapiB YMCTOI
BOAM. 3a pe3yibTaTaMd BHPOOHMYOrO KOHTPOJIO, HABEJAEHWMHU Yy 3BITI, MICIS MPOXOIKEHHS
CHCTEMH 3HE3aJI3HEHHs Ta BiJCTOIOBAHHS KOHIIEHTpallid 3aji3a y BOJI Ha BHUXOl 3 pe3epByapiB
YUCTOI BOJM HE TEpeBUIlyBaja HOpMaTUBHOro 3HadeHHs [1]. Lle cBimuuTh mpo e(eKTHUBHICTH
3aCTOCOBAHOT TEXHOJIOTTYHOI CXEMH I110]I0 OCHOBHOT'O KOMIIOHEHTA, KU NOTpe0ye KOPUTyBaHHS.

BaximBuM eleMEeHTOM KOMIUIEKCHOI OIIIHKM MHUTHHUX IMiJ3€MHHX BOJ € JOCHIDKEHHS iX
CaHITapHO-MIKPOOIOJIOTIYHHUX XapaKTEPUCTUK. 3a MaTepialaMu 3BITY, HEPEBUILEHb YCTAaHOBICHUX
HOPMAaTUBHUX 3HAa4Y€Hb 3a JIOCIIHKEHUMH MIKpOO1OJIOTIYHUMH MOKa3HWKaMU He 3adikcoBaHo [1].
PanionoriyHi AOCHIDKEHHS TaKOX HE BHSBHIM KPUTHUYHUX OOMEXKEHb Ui BHUKOPUCTAHHSA
ma3eMHux Boja. Ilutoma akTtuBHICTE Ra-226 cramosmia 0,029-0,048 bx/am3®, Rn-222 — 10,9
bx/am3, U-238 — 0,03 bx/am*. 3a HOpMATHBHUME KPUTEPISIMU, BUKOPUCTAHUMHU TIiJ] Yac MiATOTOBKU
3BiTY 2019 p., 3a3HauYeH1 3HaYEHHSI HE NIEPEBUILYBAJIN JOMYCTUMUX PiBHIB [1].

OruiHIOBaHHS SIKICHOTO CTaHy Mi3€MHUX BOJ HEOOXITHO TMOEAHYBAaTH 3 KOHTPOJIEM
eKCIUTyaTal[lfHOr0 HAaBaHTaXEHHsSI HAa BOJOHOCHUM TOpu30HT. [l po3paxyHKY eKCIUTyaTaliiHUX
3amaciB y Marepianax 3BiTY NpUHHATO 3asBieHy noTpedy y Boai 1230 M*/no0y Ta po3paxyHKOBUH
nepioy ekcruryatamii 25 pokiB. [lomycThMme 3HMXKEHHS PIBHS y LEHTpaJIbHIA CBEpAJIOBUHI
cTaHoBmJIO 53,7 M. 3a pe3ylnbTaTaMy HAaBEJACHUX Y 3BITI IPOJUHAMIYHUX PO3PaXyHKIB MPOTHO3HE
3HIKCHHSI PIBHS OI[IHEHO SIK MEHIIE JOMYCTHMOTO, a OCYIICHHS €KCITyaTOBaHOTO BOJOHOCHOTO
KOMILJIEKCY 32 PO3PaxyHKOBOT'O PEKUMY BOJIOB1I00pY He mporuosysaiocs [1].

BaxnuBoro yMOBOIO 30€peKeHHsl SIKICHOTO Ta KUIBKICHOTO CTaHy TWiA3€MHUX BOJA €
cucTeMaTUYHUi MOHiTOpuHT. IIporpamoro croctepexxeHb nepeadadeHo OOJIK BOJOCIOXKHUBAHHS,
KOHTPOJIb TEXHIYHOTO CTaHy CBEP/UIOBUH, JOTPUMAHHS PEXHUMY BOJOBITOODPY, BU3HAUEHHS (Pi3UKO-
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XIMIYHUX, OPTaHOJIENTHYHUX, MIKpPOOIOJOTIYHMX 1 PaJioNIOTIYHUX XapaKTEPUCTHK BOJIH, a TaKOXK
CIIOCTEPE)KEHHS 32 JMHAMIYHUMU PIBHSAMU MiA3eMHUX BOJ [1].

Takum umHOM, miA3eMHI Boau pojaoBuma «MakapiB-1» y goCHDKyBaHUN Mepiof
XapaKTEPU3YBAIKMCS BIIHOCHO CTAaOUIBHUM TIiAPOXIMIYHUM CKJIQJOM, TIOPIBHIHO HEBUCOKUM
BMICTOM pPO3YMHEHUX MIHEpAIbHUX PEUOBHH Ta 3arajioM CHPUSATIMBUMHU  CaHITapHO-
MIKPOOI0JIOTIYHUMHU 1 PaIi0JIOTIYHUMHU XapakTepucTukaMu. OCHOBHUM MPUPOTHUM YHHHHKOM, 1110
oOMexye Oe3rmocepelHE BUKOPUCTAHHS BOJAW 0€3 MOMEPEIHbOI MiATOTOBKU, € MIIBUIIEHUNW BMICT
3aJTi3a, KOHIIGHTpAIlisd SIKOTO y cepii JochipkeHb nocsrana 4,46 mr/mM®, a 3a y3araabHEHUMH
MmarepianamMu 3BiTy — 6,2 Mr/mm®. 3acTocyBaHHS TEXHOJIOTIi 3HE3ali3HEHHsS 3a0e3reuyBajio
3HMKEHHST MOTO KOHILIEHTpAIii 0 HOPMAaTHBHOTO piBHA. EKonoriyHo Oe3neuHe BUKOPUCTAHHS
Mi3eMHUX BOJI POJIOBHUINA MOTpedye NOTPUMAHHS BCTAaHOBICHOTO PEKHMY BOJIOBITIOODY,
3a0C3IICUCHHS HAIIOKHOIO CTaHy 30H CaHITApHOI OXOPOHH, e(pEKTHBHOI pPOOOTH CHCTEMH
BOJIOMIITOTOBKHU Ta CHCTEMATHYHOTO T1POXIMIYHOTO 1 TIPpOAMHAMIYHOTO MOHITOPHHTY.

CIIMCOK BUKOPUCTAHUX AKEPEJI
1. 3BiT 3 OIIHKKM BIUIMBY Ha JOBKUULIS IPOMOBXKEHHS BuaoOyBaHHA Makapiscbkoto KEY paiiony
eKCITyaTallifHUX 3amaciB NMUTHUX WiI3€MHUX BOJ pojoBuma «MakapiB-1» 3 MeToro 3a0e3lnedyeHHs BIACHHX
TOCHOJApCHKO-TUTHAX Ta BHPOOHHYMX MOTPEO, a TaKOXK Tepenadi BOIAM HACEICHHIO Ta IHIINM IiIIMPUEMCTBAM Ta
oprasizanism cMT ['opomok. ['opomox, 2021.
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EKOJIOTTYHA OIIHKA BUJOBOI CTPYKTYPH TA CTAHY 3EJIEHUX
HACAJ’KEHBb MICTA )KUTOMUPA

VY Te3ax 3HiHCHEHO EKOJIOTIYHY OI[IHKY BHJIOBOI CTPYKTYpHM Ta Cy4YacHOTO CTaHy 3€JICHHX HACa/KeHb M.
}KI/ITOMHpa OxapakTepu30BaHO HaAWOUIBII TMOLIMPEHi z[epeBHi MOPOAY, BU3HAYEHO OCHOBHI UMHHHUKH 3HIDKCHHS
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JKuromup.
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ECOLOGICAL ASSESSMENT OF THE SPECIES STRUCTURE AND CONDITION OF
GREEN SPACES IN ZHYTOMYR

The species structure and current condition of green spaces in Zhytomyr are ecologically assessed. The most
common tree species are characterized, the main factors reducing the resilience of urban vegetation are identified, and
priority directions for optimizing its species composition are substantiated.

Keywords: green spaces, species structure, urban ecosystem, tree species, biodiversity, Zhytomyr.

3eneHi HAcaJ)KeHHS € BaXKJIMBUM KOMIIOHEHTOM YpPOOEKOCHCTEeMH Ta 3HAYHOI MipOIO
BH3HAYAIOTh €KOJIOTIYHY SIKICTh MICBKOTO cepenoBHina. JlepeBHa 1 yarapHUKOBa POCIUHHICTH Oepe
y4acTb y peryjioBaHHI MIKpPOKJIIMATy, 3aTpUMaHHI MUY Ta IHIMKX aTMoc(hepHUX 3a0pyaHIOBAYIB,
3HIDKCHHI NIYMOBOTO HAaBaHTKEHHs, PETYJIIOBAaHHI IOBEPXHEBOTO CTOKY, a TakoX (Hopmye
oceNuuIa A MPeACTaBHUKIB MiChKO1 010TH. EQeKTUBHICT, BUKOHAHHS IMX (DYHKIIIH 3a1eKUTh He
JIUIIE BiJl TUTONII 3€JICHUX TEPHUTOPid, a W BiJ BUIOBOTO CKJIATy, BIKOBOI CTPYKTYPH, CaHITaPHOTO
CTaHy Ta MPOCTOPOBOTO PO3MIILIEHHS HACA/IXKEHb.

HopmatuBHO-TIpaBOBi 3acaJii YTPUMaHHS Ta PO3BUTKY 3€JICHHMX HACAHKCHb BH3HAYAIOTHCS
3akoHoM Ykpainu «IIpo OnaroycTtpiii HaceneHMX NyHKTiB» [l], a maHyBaJbHa oOpraHizaris
o3elieHeHUX TeputTopi permamentyetbes JIBH b5.2.2-12:2019 «lInanyBanHss Ta 3a0ymoBa
teputopiit» [2]. ®opMyBaHHS CTIHKOI CHCTEMH O3€JeHEHHs nepeadadae 30€peKEeHHs ICHYIOUHMX
3€JICHUX TEPHUTOpid, 1X HaJe)KHE YTPUMaHHS, BIJHOBJICHHS Ta CTBOPEHHS HOBHX HACaKEHb 3
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ypaxyBaHHSIM 0COOJIMBOCTEH ypOaHI30BaHOTO CEPEIOBHIIIA.

Jns XKutomupa xapakTepHe MO€IHAHHS MapKiB, CKBEPIB, OyIbBapiB, ByJUYHUX HACA/KCHb,
03€JICHEHUX TEPUTOPIA JKUTIOBOI 3a0ylOBM Ta IHIIMX KaTeTOpil 3€JeHUX MpOCTOpiB. Y
HEHTPAJIbHIA YacTUHI MICTa MOXIIMBOCTI JUISI CTBOPEHHS BEIMKUX HOBUX 3E€JIEHUX TEPUTOPIN
00MEXYIOTbCSI CQOPMOBAHOIO MILJIEHOIO 3a0Y0BOIO Ta TPAHCIIOPTHOO 1HGPACTPYKTYPOIO. 3a TaKHX
YMOB OCOOJHMBOIO 3HAau€HHS HaOYyBalOTh 30EpEeKEHHS ICHYIOUMX HACaKeHb, PEKOHCTPYKIIis
CKBEpIB 1 OyibBapiB, O3€JICHCHHs BYJHWIb Ta palliOHAIbHE BUKOPHUCTAHHS HEBEIMKHUX BUIBHHX
UITHOK.

BunoBa cTpykTypa 3eneHux HacalKeHb MicTa cpopmyBasacs BIPOJOBK TPUBAIOrO MEPIOAY
Ta BKJIIOYAE K aOOPUIeHHI, TaK 1 IHTPOAYKOBaHI JIEPEBHI POCIUHH. Y MAPKOBUX 1 BYIMYHHX
HacaukeHHsax JKutomupa npezacrasieni jmma apiononucra (Tilia cordata Mill.), ripkokamran
spuuaitnuii (Aesculus hippocastanum L.), poGinis 3Buuaitna (Robinia pseudoacacia L.) ta ixmmi
nepeBHi Bunu [3]. BumoBumii ckimam OKpeMHUX 3€JIE€HUX TEPUTOPIM MpPU LIBOMY MOXKE ICTOTHO
BIJPI3HATHUCS 3aJI€KHO BiJl PYHKIIOHATHHOTO IPU3HAYECHHS AUISHKY, Yacy (POpMyBaHHS HACcaPKEHb
1 JIOKaJIbHUX €KOJIOTTYHUX YMOB.

OpHMM 13 YUHHUKIB MOTIPIICHHS CTaHY MICHKUX HACa/PKEeHb € iX CTapiHHA. 3 BIKOM Yy JepeB
MOXYTh (pOpMyBaTHCA CyX1 CKEJNETHI T'UIKH, OyIja, MEXaHiuHI MOIIKOPKEeHHs CTOBOypa Ta iHII
nedeKTH, 1m0 MOCTYIOBO 3HMKYIOTh JKUTTE3AATHICTh POCIUH 1 B OKPEMHX BHIIAJKaX CTBOPIOIOTH
HeOe3MeKy JUIsi HAaCeJIeHHS Ta Micbkoi iH(pacTpykTypH. JloJaTKOBUI HETaTHBHUI BILUTUB YHUHATH
VIIUTBHEHHSI TPYHTY, OOMEXEeHHH 00'eM KOPEHEBMICHOTO MIapy, Ae(ilUT BOJOTH, BHUCOKI JITHI
TeMIeparypu, 3a0pyaHeHHs aTMOoc(epHOro MOBITPS, MPOTHUOXKETEAHI MaTepiadd Ta MeXaHI4Hi
MOIITKOKCHHSI.

BaxxmuBMM  KOMIIOHEHTOM  €KOJIOTIYHOI OIIHKKA € (iTOCaHITapHUH CTaH JEepPEBHOI
pociuHHOCTI. JloCHiKeHHs! TApKOBUX 1 BYJUYHUX HacapkKeHb JKUToMupa 3aCBiqUMIN TOMIUPEHHS
TPHOX BHUJIIB aJIBEHTHBHUX KOMax-MiHepiB: KamrranoBoro minepa (Cameraria ohridella Deschka &
Dimi¢) na ripkokamTaHi 3BUYaiiHOMY, OiJ0akKalli€eBOro HIXHBOCTOPOHHBOTO MiHepa (Parectopa
robiniella Clemens) na po0inii 3BH4aiiHiii Ta AMOHCHKOI IHUoBOI Momi-ctpokatku (Phyllonorycter
issikii Kumata) na sumi apiononuctii [3]. [omupenns crerianizoBanux ¢itodarie € oJHUM i3
YUHHUKIB, SKUH HEOOXiZHO BpaxoBYBaTH MiJl 4Yac (OpPMYBaHHS BMJOBOTO CKJIAAYy MiChKHX
HACaJ[KCHb.

3 eKOJIOTIYHOI TOYKH 30Dy IiJBUIIEHHS BHIOBOIO PI3HOMAHITTS € OJHUM 13 NMEPCIEeKTUBHUX
HanpsiMiB 301IbIIEHHS CTIMKOCTI 3€J€HUX Haca/KeHb. BUKOpHUCTaHHS pI3HUX 32 010JOTTYHUMH Ta
€KOJIOTIYHUMH BJIACTUBOCTSIMH JIEPEB 1 KYIIIB 3MEHIIY€E 3aJISKHICTh 3€JIEHUX TEPUTOPIH BiJ peakiii
OKpPEMOro BHUJY Ha TOCYXy, TEeMIIEpaTypHi CTpecH, XBOpoOuW abo mKigHUKIB. Pasom i3 Tum
301IbIIEHHS KUIBKOCTI BHJIIB TIOBUHHO IPYHTYBATUCS HacaMIepea Ha iX eKOJIOT1YHii BiAMOBIAHOCTI
KOHKPETHUM YMOBaM MiCII€3pOCTaHHSI, a HE JINIIE HA IEKOPATUBHUX XapaKTEPHCTUKAX.

CyuacHa mnpakTuka o3eseHeHHs JKuTromupa CBIAYUTH PO PO3LIMPEHHS aCOPTUMEHTY
MOCAJKOBOTO MaTepiany. 3a opiiifHUM 3BITOM MPO 3aX0AU 3 03eJIeHeHHS JKUTOMHUPCHKOT MiCHKOT
teputopianbHoi rpomanu y 2025 p., KII «3enenbyn» O6yno Bucamkeno 464 nepesa ta 1192 kymi Ha
61 nokamii [4]. Cepex nepeB BUKOPHCTOBYB&JIM Tyi, JIUIHU, KJIEHU PI3HUX BUMAIB, TOpOOUHY
3BUYANHY, TTif, Oepe3u, KaTalabli, MAarHo i, BepOu, sUIMHU, IJIaTaHU KJIEHOJUCTI, CaKypH Ta 1HIII
Buau. Cepen uarapHukiB Oynu mpejacTaBiieH1 cripei, O6apbapucu, suliBIl, OepeckieT, MaroHisd,
MyXUPOIUTIAHUK, BeWrena, CaMIIMT, Ti0iCKyc, TOPTEH3isd, JepeH OuIMi, JaBaHAa Ta iHIII POCIHHU
[4].

Po3mmpenHss acOPTUMEHTY HOBUX TIOCAJIOK MOXKHA PO3TIISIIATH SK TIO3UTHUBHHUHA HAIpsM
Tpanchopmariii Michkoro o3eineHeHHs. I[Ipore exosoriuHa eQeKTHBHICTh TaKUX 3aXOJIiB
BU3HAYAETHCS HE JIUIIE KUTPKICTIO BUKOPUCTAHUX BU/IIB, a i 1X MPHKUBITIOBAHICTIO, JIOBTOBIYHICTIO
Ta 3JIaTHICTIO BUTPUMYBATH crienudidHi yMOBH ypOaHi30BaHOTO cepeaoBuma. JIisi BYJIMYHHX
Haca/KeHb OCOOJIMBO BaXJIMBUMH € nocyXxo-, apo- Ta ra3ocTifKICTb, TOJ'IepaHTHiCTI) 10
YUIUTBHEHHS 1 3aCOJIEHHS IpyHTY; A NapKiB i CKBEpiB JOBrOBIYHICTb, 31aTHICTH (OPMYBATH
PO3BHHEHY KPOHY, PeKpealliiiHa IIHHICTb Ta M ATPUMAHHS MiCBKOTO 610pi3HOMAHITTS.

Bax1uBiM HampsiMOM ONTHMI3AIlii 3CHCHUX HAaCaUKCHb € (OpMyBaHHS 6araT0ﬂpyCH0'1'
CTPYKTYPH POCIMHHOCTI, IO Mepedayac MOeIHaHHS JIEPEBHOrO, YarapHUKOBOIO Ta TPaB'SHOIO
spyciB.  Takmit miaxix go3Bomse  epeKTHBHIIIC BHKOPHCTOBYBATH mpoCTip,  CTBOPIOBATH
PI3HOMaHITHI MIKpOOCEIMIa Ta IMiJBUIIYBAaTH CEPEIOBHILETBIpHI W 3aXWCHI (YHKIII 3eIeHUX
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TepuTopiil. JloninsHUM € oeTHaHHS aOOpUTeHHUX BHUIIB, aIANITOBAHUX JI0 MPUPOTHO-KIIIMATHIHUX
YMOB PErioHy, 3 aripoOOBaHUMH IHTPOIYKOBAHUMH BUJAMHM, CTIHKHMHU JI0 KOMIUIEKCY ypOOTeHHHX
YUHHHKIB.

OTxe, 3eneHi HacapKeHHS JKUTOMUpa XapaKTepU3yIOThCS PI3HOMAaHITHUM BHIOBHM CKJIaJIOM,
SKAWA Bapilo€ 3alIeKHO BiAg TUMYy Ta (DYHKIIOHAIBHOTO TPU3HAYCHHS O3€JIEHEHOI TEePUTOPii.
OCHOBHUMH YMHHUKaMH, 10 MOXYTh 3HIKYBAaTH X €KOJOTiUHY CTIMKICTb, € CTapiHHS YaCTUHH
JIEPEBOCTaHY, HECIIPUATINBI YMOBHU ypOaHi30BaHOTO CEPEIOBUINA, TOIUPEHHS MIKIAHUKIB 1 XBOPOO
Ta HEJOCTaTHS aJanTOBaHICTh OKPEMHUX BHUJIB 10 JIOKAIbHUX YMOB. [103UTHBHOIO CydYacHOIO
TEH/ICHIIIEI0 € PpO3MIMPEHHS AaCOPTHMMEHTY JEpeBHUX 1 YarapHUKOBUX POCIUH, IO
BUKOPUCTOBYIOThCSL JJisi o3elieHeHHs. l[lomampma onTtumizamis 3eneHoro ¢onay Kurtomupa
NMOBMHHA 0a3yBaTHUCS Ha CHUCTEMAaTWYHIM i1HBeHTapu3auii, audepeHuiiioBanHoMy 1n000pi BHIIB
BINIOBITHO [0 YMOB MicLe3pOCTaHHsA, (opMyBaHHI OaraTospyCHHUX HacaJKeHb, KOHTPOJIi
MIPYKUBITIOBAHOCTI HOBUX TOCAI0K Ta OCTIHHOMY MOHITOPHHTY iX (DITOCAHITAPHOTO CTaHYy.
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EKOJIOI'TYHA OLIHKA BIIVIMBY BUJOBYBAHHA ITICKY BAPAHIBCBKOTI'O
POJOBHUIINA HA KOMITIOHEHTHU JOBKIJIVIA

VY Te3ax 37ifiCHEHO €KOJOTiYHY OIliHKY BIUIMBY BHIOOYBaHHs MiCKy bapaHIBCBKOTO poJOBHINA Ha OCHOBHI
KOMITOHEHTH JOBKiUIs. [IpoaHarnizoBaHO BIUIMB Ha 3eMeJIbHI Ta BOJAHI pecypcH, arMocepHe MOBITps 1 OI0TH4YHI
KOMIIOHCHTH, BU3HAYEHO 3HAUCHHS PEKYJIbTUBAIL] Ta €KOJOrTYHOIO MOHITOPUHTY ISl MiHIMI3aIlil HACITIAKIB PO3POOKHU
pozoBuIIa.

KarouoBi ciioBa: BuioOyBaHHS ITICKY, pOJIOBHILE, OI[IHKA BIUIMBY Ha JOBKULIA, aTMOC(EpHE HOBITPS, 3eMelIbHI
pecypcH, peKyIbTHBALIS.
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ENVIRONMENTAL ASSESSMENT OF THE IMPACT OF SAND EXTRACTION AT THE
BARANIVKA DEPOSIT ON ENVIRONMENTAL COMPONENTS

The environmental impact of sand extraction at the Baranivka deposit on the main environmental components is
assessed. The effects on land and water resources, atmospheric air and biotic components are analysed, and the
importance of land reclamation and environmental monitoring for minimizing the consequences of deposit development
is determined.

Keywords: sand extraction, sand deposit, environmental impact assessment, atmospheric air, land resources,
land reclamation.

BunoOyBanHST HEpyAHWX KOPHUCHUX KOIAIHH BIJIKPUTHM CIIOCOOOM CYIPOBODKYETHCS
Oe3rmocepeiHIM BTPYYaHHSM Y I'€OJIOTiUHE Ta IPYHTOBE CepeoBHUIle, TpaHchopMalliero perabedy,
YTBOPEHHSIM BUKH/IIB Bl pOOOTH TIPHUYOI TEXHIKH, IIYMOBHM HAaBAHTAXEHHSIM Ta JIOKAIbHUMHU
3MiHaMH yMOB icHyBaHHs Oiotu. Bimnosimno no 3akony VYkpainu «IIpo omiHKy BIUIMBY Ha
JOBKUIIS» BIUIMB IJIAHOBAHOI AISUIBHOCTI PO3MIIAJAETHCS SIK CYKYIHICTH ii MOXKJIMBUX HACIIIKIB
1UIs HaceneHHsd, ¢iopu, ¢payHu, O10pi3HOMAHITTS, IPYHTIB, MOBITPA, BOJ, KIiMaTy, JaHImadTy Ta
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B3a€EMO3B’A3KIB MDK HHMMH KoMmroHeHTamu [1]. Ile 3ymMoBm0€ HEOOXIAHICTH KOMILIEKCHOTO
OLIIHIOBAHHS EKOJIOTIYHUX HACTIAKIB PO3POOKH POJOBHUILN KOPHCHUX KOIMAIMH 13 BHU3HAUCHHIM
HaWOLIBI Ypa3IUBUX KOMITIOHEHTIB MMPHUPOIHOTO CEPEIOBHUIIIA.

MeTtorw nocmimkeHHs Oylio 3MIMCHEHHS KOMIUIEKCHOI €KOJIOT1YHOT OI[IHKM OCHOBHHUX BHUJIIB
BITUBY BUJ00YBaHHS MicKy bapaHiBCbKOro pojoBHINAa Ha KOMIIOHEHTH JOBKLUIA Ta BU3HAYCHHS
MPUPOJJOOXOPOHHUX 3aXOJiB, CIPSIMOBAaHMX Ha iX MiHiMi3alio. [H(opMaIiiiHOIO OCHOBOIO
JOCITIJDKEHHS CIIYT'YBaJId MaTepiaJik 3BiTY 3 OI[IHKM BIUIMBY Ha JOBKULIS IPOJOBXKEHHS BUIOOYTKY
nicky bapaniBcbkoro pogosuina [2].

bapaHniBcbke pomoBuilie po3TamioBaHe B paiioni M. bapaniBka JXutomupcekoi obiacti Ta
pO3po0IsieThCs  BIAKPUTUM crocoOoM. CremiaabHUM JI03BOJIOM Ha KOPUCTYBAHHS HaJpamu
nepeabaueHo BumoOyBaHHs micky Ha tom 3,0 ra. Cranom Ha 01.06.2021 p. 3aTBepipKeH]
OanaHCOBI 3amacu MicKy kareropii A craHoBwim 62,1 THC. M?, a TUIOIIA 3eMENbHOI JUISHKH, IO
nepedyBajla y TIOCTIHHOMY KOpPUCTYyBaHHI mianmpueMctBa, — 3,0454 ra [2]. IIpoexTtHa
MPOAYKTHBHICTH Kap’epy cranosmia 10,0 Tuc. M® micKy Ha pik, 10 32 HasBHHUX Ha 3a3HAYCHY JaTy
3araciB BiJIMOB1IaJI0 pO3paXxyHKOBOMY CTPOKY 3a0e3IeueHOCTi HUMH O0J1u3bK0o 6,21 poky [2].

Haii0inpm BHpaXeHUM MpPSIMUM BIUIMBOM PO3POOKH POJIOBUIIA € TOPYIICHHS 3eMelb 1
IpyHTOBOrO TMOKpHBY. Ilepen mpoBeAeHHSM TipHHUMX pOOIT mepenbdavyeHoO 3HIMAHHS IPYHTOBO-
POCIIMHHOTO WIapy 3 HOro THUMYAacOBHM CKJIQJyBaHHSAM 1 IOAAJIbIINM BHKOPHCTAaHHSIM i dYac
peKynbTUBalLll MOpylIeHuX 3emens. Ha HemopylneHiil yacThHI POJOBHINA MOTYXKHICTh IPYHTOBO-
pocnuHHOTrO TIapy 3MmiHtoBanacst Big 0 mo 0,4 M, craHoBisum B cepenapomy 0,3 M [2]. Iicus
3aBeplIeHHs] BUAOOYBaHHs mependadaeTbes GopMyBaHHS BUPOOJIEHOTO mpocTopy miomero 3,0 ra
Ta TaMOWHOI Onm3bko 3,2 M. BinHOBIIEHHS MOpPYIIEHMX 3€MeNb 3alIaHOBAHO 3JIHCHIOBATH
MOCIIITOBHO y JIBa €Tanmu — IIJIIXOM TEXHIYHOi Ta OiloyoriyHoi pekynbTuBalii. BiampansoBaHuii
IpocTip Kap’epy Ta yKocH HOro OOpTiB mependadyeHO peKyJIbTHBYBAaTH Il MACOBUIIE Ta
YarapHUKOBY POCIHMHHICTS [2].

OmuiHrOBaHHA BIUTMBY Ha BOJHE CEPEJOBUIIC CBIIYUTH INPO BIIHOCHO HHU3BKUH pIBEHb
MIPOTHO30BAHOTO HABAaHTAXKEHHs 3a MepeadadeHuX yMoB ekcrutyaramii. Ilim wac po3Binku
POJIOBHIIA BOOHOCHUX TOPU30HTIB HE OyIo BusBiIeHO. OOBOIHEHHS Kap’ €pHOI BUPOOKH ITOB’sA3aHE
NEPEeBAXHO 3 HAIXOMKEHHSIM aTMOC(HEpHUX OMaJiB, sIKI YAaCTKOBO JIPEHYIOTbCS Ta YacTKOBO
BUIIAPOBYIOTHCA MPHUPOJHUM MUIAXOM. 3a MaTepiajaMH 3BITYy, HAKOIWYEHHS BOJIU B Kap €pHIH
BUPOOIIl HE CIIOCTEPIraocs, y 3B 3Ky 3 UMM BUKOPHUCTaHHs 3aC00iB MEXaHIYHOTO BOJIOBIIIMBY HE
nepenbavanocs. CkunanHsa 3a0pyIHIOIOUNX PEYOBUH OE3MOCEPEIHBhO Y BOJIHI 00 €KTH TaKOX HE
maHyBanocs [2].

BaxmBuM TEXHOTEHHUM YHHHUKOM IIiJl 9ac po3poOKH POJOBHINA € BIUIMB Ha aTMochepHe
MOBITPSI, TOB’SI3aHUN 13 TEXHOJIOTIYHUMH MPOIECAMHU Ta EKCIUTyaTalli€l0 CIelialbHOI TEeXHIKH.
Po3paxyHkoBuil BanoBUH BHUKHJ 3a0pyJHIOIOUMX PEYOBHMH BiJl MJIAHOBAHOI AISJIBHOCTI CTaHOBUB
10,86 T/pik, y TOMY 4YHMCIi BHMKMIM MNapHUKoBUX Ta3ziB — 10,35027 t/pix [2]. Po3paxyHku
PO3CitOBaHHA 3a0pYAHIOIOUMX PEUOBUH 3 ypaxXyBaHHSAM (POHOBHUX KOHIIEHTpAIiil 3acBIAYMIM, IO
MaKCUMaJlbHI NPU3EMHI KOHIIEHTpallli Ha MEXI CaHITapHO-3aXMCHOI 30HM HE IEPEeBUIIYBAIU
BCTAHOBJICHUX HOpPMAaTUBHMX 3HauyeHb [2]. CaHiTapHO-3aXHMCHa 30Ha IS 00’€KTa y Marepiajax
3BiTY npuitHaTa Ha piBHi 100 M, )xuTiI0Ba 3a0y10Ba B ii MEXax BiICYTHS.

OxpemMuM (Hi3MYHIM YUHHUKOM BIUIMBY € ITYMOBE HaBaHTaXEHHS, COpMOBaHE poOOTOIO
TipHUYOT TEXHIKM Ta aBTOTpaHCHOPTY. Po3paxyHKOBUIl piBeHb IIyMy Ha MeXi HOpPMaTHBHOL
caHiTapHo-3axucHOi 30HU cTraHoBUB 40,1 AbA. VY wmarepiasiax OIlIHKM BIUIMBY 3a3HA4Y€HO, IO
HaWOIMK4a JKUTIOBA 3a0y[0Ba po3TalloBaHa Ha BifcTaHi 6mu3bko 1500 M Bix kap’epy, Tomy 3a
PO3paxyHKOBHUMH MTOKA3HUKAMHU [ITyMOBE HaBaHTAXEHHs OYJI0 OI[IHEHO SIK TomycTume [2].

BB Ha O10TMYHI KOMIIOHEHTH [JOBKULISL MAa€ MEPEeBaXKHO JIOKAIBHUH XapakTep.
OCHOBHUMH YNHHHKAMH € 3HATTS TPYHTOBO-POCIMHHOTO IIapy HAa HEPO3KPHUTIH YaCTHHI POJIOBHUINA
Ta IIyMOBE HAaBaHTAXEHHsS BHACIIJIOK EKCIUTyaTallii CHelUTeXHIKH. 3a pe3yJabTaTaMH OOCTEXEHb,
HaBEJCHUX Yy 3BiTI, HAa TepUTOpli MpOBEAEHHS BUIOOYBHHX poOIT He OyJI0 BHIBICHO
YEpPBOHOKHIDKHUX Ta 1HIIMX OXOPOHIOBAHUX BHJIIB POCIHH 1 TBAPUH, a TAKOXK CE30HHUX KOPHUIOPIB
MacoBoi Mirpairii nraxiB. Po3poOka pogoBuia He nepeadavae 3HECEHHS 3€JICHUX HacaJKEHb [2].
BopaHouac 3HATTS I'PYHTOBO-POCIMHHOTO APy CHPUYMHSAE JIOKAIbHY TpaHC(hOpMAIlilo OCEeNuI i
MOpPYIIEHHSI IPYHTOBOi 010TH, TOMY B@XJIMBOIO 3HayeHHs HaOyBae mnojaiablie Ol0JOriuHe
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B1IHOBJICHHS MTOPYIIEHUX TEPUTOPIH.

CyTTeBy ponb y MiHIMI3aIlil €KOJIOT1YHUX PU3HKIB BiJirpae CHCTEMaTMYHHH MOHITOPUHT y
mporieci ekcruryaTarii pogosuina. [IporpaMoro TipHHYO-EKOJIOTIYHOTO MOHITOPHUHTY Tepen0adeHo
O0JIIK 3eMenb, MOPYIIECHUX TIPHUYUMH pOoOOTaMH, OJWH Pa3 Ha KBAapTaj, KOHTPOIb KOHLEHTpAIii
3a0pyIHIOIOUMX PEUYOBHUH B aTMOC(HEPHOMY MOBITP1 HA MEX1 CaHITAPHO-3aXHUCHOI 30HHM OJIUH pa3 Ha
piK, a TaKOX HIOPIYHI CIIOCTEPEKEHHS 3a PiBHEM LIYMOBOro HaBaHTakeHHs [2]. Komruieke Takmx
3aXO0iB Ja€ 3MOTY KOHTPOJIIOBATH BiAMOBIAHICTh (DaKTHYHHUX MOKA3HHUKIB MPOTHO30BAaHOMY PiBHIO
BIUIMBY Ta CBOE€YAaCHO 3aCTOCOBYBATH JI0JIaTKOB1 HpHpOI[OOXOpOHHI 3aX0/H.

TakuM YMHOM, IPOBEJCHA CKOIOIYHA OLIHKA [0KA3aia, IO HAaiOUIBLI CYTTEBUM MPIMUM
HaCJIAKOM BUI00yBaHHS MiCKy bapaHiBCHKOro pOJOBHUIIA € MEXaHIYHE MTOPYIICHHS 3eMeb, 3HATTS
IPYHTOBO-POCIIMHHOTO MIapy Ta JIOKajlbHA TpaHchopmaris penbedy i OIOTHYHMX KOMIIOHEHTIB
Teputopii. BimmB Ha atmochepHe MOBITPS Ta aKyCTUYHE CEPEIOBHINE 32 HABEICHUMH Yy 3BiTi
PO3PaXyHKOBUMH IOKA3HMKAMH HE BHXOIMB 3a BCTAHOBIICHI HOPMATHBHI OOMEXCHHS Ha MEXi
CaHITapHO-3aXUCHOI 30HH, a Oe3MocepeIHE CKUIaHHS Sa6py,HHIOI-O‘II/IX PCUOBHH Y BOJIHI 00’ €KTH HE
nependadanocs. leOpI/ITeTHI/IMI/I YMOBaMH €KOJIOT1YHO TMPHHHATHOI eKCIUTyaTallii poJoBHINA €
MiHIMi3aIlisl TUIONIi OJJHOYAaCHO TMOPYIICHHX 3eMelb, 30€peKEHHsI 3HATOTO I'PYHTOBO-POCIHHHOTO
1apy, CBOEYACHE NPOBEACHHS TEXHIYHOI Ta Gionoriamoi peKyJ'IBTI/IBaI_lll HiATPUMAHHS HAJIC)KHOTO
TEXHIYHOTO CTaHy TipHUYOI TEXHIKH T4 CHCTEMATUYHUN €KOJIOTTYHUI MOHITOPHHT.
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CURRENT TRENDS AND DYNAMICS OF GREENING IN THE ZHYTOMYR URBAN
TERRITORIAL COMMUNITY

Current trends in the development of green spaces within the Zhytomyr Urban Territorial Community are
analyzed. A comparative assessment of tree and shrub planting in 2024-2025 is carried out, the species composition of
new plantings is characterized, and the main directions for improving the urban greening system are identified.

Keywords: urban greening, green spaces, urban ecosystem, woody plants, urban environment, Zhytomyr.

3eneHl Haca/PKEHHS € BaXJIMBUM CTPYKTYPHHM KOMIIOHEHTOM YpOaH130BaHUX TEpUTOpIN Ta
BUKOHYIOTh ~ KOMIUIEKC  €KOJIOTIYHHMX, CaHITapHO-TIT€HIYHMX, KJIIMAaTOPETyIIOBaIbHUX 1
pekpeaniiiHux ¢yHKIiH. BoHM cHpusioTh 3HMKEHHIO 3alMJIEHOCTI aTMochepHOro moBIiTPS,
MOM'SIKIIEHHIO TEMIIEPAaTypHUX KOJIMBAaHb, PETYJIIOBAHHIO ITOBEPXHEBOIO CTOKY, 3MEHIICHHIO
IIyMOBOTO HAaBAaHTAXXEHHS Ta CTBOPIOIOTH OCEpeNKH 30epekeHHS O10pi3HOMAHITTA B Mexkax
MIiCBKOTO cepeoBuiia. ToMy eeKTHBHICTh O3€JICHEHHS JOIUIBHO OLIIHIOBATH HE JIUILE 32 TUIOLIEI0
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3€JICHUX TEPUTOPIiH, aie 1 3a KIJIbKICTIO, BUJIOBUM CKJIAJIOM, TPOCTOPOBUM PO3MIIIIEHHSM 1 CTAHOM
HACaJ[KEHb.

HopMaTuBHOIO OCHOBOIO IJIAHYBAHHSI CHCTEMHU 3€JIEHUX HACa/KEHb HACEJIEHUX IYHKTIB €
JBbH Bb.2.2-12:2019 «IlnanyBanHs Ta 3abymoBa teputopiii» [1]. Hopmamu mnepenbaueHo
nudepeHialio 03eJIeHEHUX TEPUTOPIi Ta BCTAHOBIIEHO BUMOTH JI0 PiBHS O3€JIEHEHHS 1X OCHOBHHX
CTPYKTYpPHUX €JIEMEHTIB. 30KpeMa, /Ui MICHKMX TapKiB MiHIMaJbHHIA pIBEHb O3€JICHEHHS
CTaHOBUTH 65 %, caniB 1 ckBepiB — 75 %, OynbBapiB — 60 %, micekux miconapkiB — 80 % [1]. Le
HIKPECTIOE HEOOXIAHICTh (POPMYBAHHS y MICTax LUTICHOI Ta ()yHKIIOHAJIBHO TOB'S3aHOI CUCTEMHU
3eJIEHUX MIPOCTOPIB.

Jiis Kutomupa nuTaHHS 30€peKEHHS Ta PO3BHUTKY 3eleHoro (GoHmay HaOyBae 0COOIUBOTO
3HAYEHHS B YMOBAax YIIUJIbHEHHS 3a0yJOBH, TPAHCIOPTHOI'O HABAHTAXXEHHsS Ta HEOOXiIHOCTI
MOCTYIIOBOI 3aMiHM CTapiloumx i aBapiiHuX jaepeB. CyuacHE O3€NCHEHHS MiCTa Ma€ IMOEIHYBATH
BIJIHOBJICHHS ICHYIOUMX HacaJUKeHb 31 CTBOPEHHSM HOBUX 3€J€HMX 30H Ta PO3LIMPEHHSIM
ACOPTUMEHTY JIEPEBHUX 1 YarapHUKOBHUX POCIHUH.

3a odimiitHuMu MatepiasiaMu Bimnisy ekoJiorii Ta mpHpoAHUX pecypciB JKuToMupChKOi
MichKO1 paau [2, 3] BCTAaHOBJIEHO MMO3UTHBHY IWHAMIKY CTBOPEHHSI HOBUX HacapkeHb. Y 2024 p. Ha
TepuTopii rpomaau Oyno Bucamkeno 989 nepes Ta 3228 kymiiB, Toi gk y 2025 p. — 6auzbko 1098
nepeB Tta 3730 kymiB [2, 3]. TakuM YMHOM, KUIBKICTh BHCADKCHHUX JIECPEB IMPOTATOM POKY
30imprmnacs Ha 109 onununp, ado 11,0 %, a kyuiiB — Ha 502 onuuuui, abo 15,6 %. 3aranbHa
KUTBKICTh BUCA/DKEHUX JepeB 1 KymiiB 3pocia 3 4217 no 4828 onunnib, T00T0 Ha 611 onmHUIB, 200
14,5 %.

Baromuii BHECOK y (hopMyBaHHS 3eleHUX Teputopiii rpomamn 3adesneuye KII «3enenOymn»
XKurtomupcrkoi micekoi paau. Y 2025 p. mignpueMcTBoM BrcamxkeHo 464 nepesa ta 1192 kymii, a
poboTH 3 o3eleHeHHs MpoBoAMIUCS Ha 61 Jokarii Micbkoi TepuTopianbHOi rpomanu [3]. YacTka
MiIpUEMCTBA CTaHOBUJA OJM3bK0 42,3 % Bia 3arajibHO1 KIJTBKOCTI BUCAKEHUX Y TPOMajil JiepeB
ta 32,0 % KymiB, MmO CBIMYHTH MPO HOrO MPOBIIHY pOJIb Yy peaiizamii MICBKHX 3aXOiB 3
03€JICHEHHSI.

[T0o3UTHBHOIO OCOONMBICTIO CY4YacHHUX MOCAIOK € TIOCTYIOBE PO3MIMPEHHS ACOPTHUMEHTY
pociuH. Y 2025 p. cepen nepes, Bucamxenux KII «3enenOyn», HallOiabIly KUTBKICTh CTAHOBUIIM
Tyi — 259 ox., nunu — 63 on. Ta KJIEHM DPI3HUX BUAIB — 63 on. BogHowyac BHKOpHCTOBYBaH
ropoOuHy 3BHYaiiHy, TIiJ, Oepe3y, KaTaiblly, MarHoiilo, BepOy, SIMHY, IUIaTaH KJICHOJIHCTHA,
cakypy Ta iHmn Buau. Cepes KyliiB nepeBaxkanu cripei — 442 ox., 6apbapucu — 122 ox. Ta sutiBIi —
119 on. [3]. Po3mupeHHs: acOPTUMEHTY Ma€ Ba)KJIMBE €KOJIOTIYHE 3HAUEHHS, OCKIIbKY Pi3HOMAaHITHI
3a O10JIOTIYHUMH Ta €KOJIOTTYHMMH BJIACTUBOCTSIMH HACAXKEHHSI MOTEHIIMHO Kpalle aJanTyrThCs
710 HEOJTHOPITHUX YMOB ypOaHi30BaHOTO CepeI0BHUIIIA.

BaxxnuBowo TEHAEHINEI0 € 3alydyeHHsS JI0 O3€JCHEHHS He JIMIIE CIeliali30BaHuX
KOMYHQJIBHUX MiAOpueMcTB. Y 2025 p. Ha TEpUTOPISAX 3aKiIaiB OCBITU I'pOMajH BUCAKEHO 354
nepeBa Ta 986 kymriB. 3axogamu Oyno oxorieHo 39 3akiaaiB IOMKIIBHOT, 31 3akiman 3araibpHOL Ta
crienianizoBaHoi cepenHboi 1 4 3aknmanu mno3amkiabHOi ocBiTH [3]. KII «Ilapk» 3aiiicHioBao
o3eneHeHHs [llomyapiBchkoro mapky Ta ripornapky, e 3arajom 0yno BucamkeHo 71 aepeBo ta 88
KYILIB, @ Ha TEPUTOPISIX 3aKJIa/(iB OXOPOHU 3710poB's — 31 nepeBo Ta 487 Ky1iB.

OzeneHeHHsl 3/11MCHIOBAJIOCS TAaKOX HAa TEPUTOPIAX 3akiIaaiB BUIIOI ocBiTH. Y 2025 p. TyT
Oyso BHCa/KeHO 3arainoM 42 naepeBa Ta 178 KymiB, 30kpema Ha TepuTopisx Ilomicbkoro
HalllOHAJTBHOTO YHIBepcuteTy — 33 mepeBa Ta 124 kymi [3]. Oxpeme 3HaUCHHS 7151 30€pEeKCHHS
POCITUHHOTO pi3HOMaHITTS Mae boraniunuit can imeHi ['epoiB-mecantHukiB [lomicekoro
HaI[lOHAJILHOTO YHIBEPCUTETY, JI€ MPOTITOM POKY BHCAJKEHO 25 aepeB, 637 KyIliB Ta OAHY JliaHy.

Pazom 13 KIIBKICHUM HapOIIyBaHHSM 3€JICHUX HACADKEHb BAXJIMBUM 3aBIaHHSIM
3aNUIIAE€ThCSA 3a0€3MeUYeHHs iX KUTTe31aTHOCTI. EQEeKTUBHICTh MICHKOTO O03€J€HEHHS 3HAuHOIO
MipOI0 BU3HAYAETHCS MPKUBITIOBAHICTIO Ca/KAHIIIB, BiIIOBITHICTIO BU/IIB TPYHTOBO-KIIIMAaTHYHIM
yMOBaM, CTIHKICTIO 10 ne(]iIUTy BOJIOTH, BHCOKHX TEMIIepaTyp, 3a0pyaHEHHsS aTMOC(hepHOTO
MOBITPS Ta 1HIIMX yYpOOTeHHMX YMHHUKIB. ToMy 30UIBIIEHHS] KUIBKOCTI MOCAJKOBOTO Marepiaity
Ma€ CYIMpPOBOKYBATUCS CHUCTEMAaTHYHUM MICIANOCAJKOBUM JIOTJISAJIOM Ta MOHITOPMHTOM CTaHy
MOJIOJUX HACaPKEHb.

Otxe, y 20242025 pp. y }KI/ITOMI/IpCBKII/I MICBKIH TepuTOpianbHiii TpoMai CHOCTCplI‘aHaCH
MO3UTHBHA TUHAMIKa O3€JIEHeHHS: KUIbKICTh BUCAKEHUX jaepeB 30inbmmnacs Ha 11,0 %, xymiB —
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Ha 15,6 %, a 3arajgpbHa KUIBKICTh HOBUX JICPEBHO-YarapHUKOBHX HacapkeHb — Ha 14,5 %.
[TO3UTUBHUMHU TEHJCHLISIMU € PO3IIUPEHHS BHUIOBOTO ACOPTHUMEHTY, 301JBIICHHS KIUTBKOCTI
JIOKaIlli Ta 3aJydeHHS O O3CJICHCHHS KOMYHAIBHHMX IIAMPUEMCTB, 3aKJIaJIB OCBITH W OXOPOHH
310poB's Ta iHIUX YycTaHoB. Ilomanemmii po3BuUTOK 3eseHoro ¢ouay JXKuTomupa IOLUIBHO
CIPSIMOBYBATH Ha IJIBUIIEHHS BUJI0BOIO PI3HOMAHITTS, BUKOPUCTAHHS CTIMKUX O MICBKHX YMOB
POCIIMH, KOHTpPOJIb MPM)KUBIIOBAHOCTI CA/JKaHIIB Ta (OpMyBaHHA CHCTEMH IOCTIHHOIO
MOHITOPUHTY CTaHy 3€JIEHUX HacaJKEHb.
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PROSPECTIVE DIRECTIONS OF USING DEEP EUTECTIC SOLVENTS FOR
WASTEWATER TREATMENT

The paper analyzes the use of deep eutectic solvents as a potential solution to current challenges in wastewater
treatment for the removal of a wide range of pollutants. The advantages of their use in accordance with the principles of
“green chemistry” are considered, and the prospects of using them as an alternative to traditional sorption materials are
evaluated.

Keywords: deep eutectic solvents; wastewater treatment; sorption removal of pollutants; nanomaterials; green
chemistry.

Bkpaii BayKTHMBUM TUTaHHSM CHOTOJ/ICHHS € PalliOHaIbHE BUKOPUCTAHHS IPUPOIHUX PECYPCIB,
KIUTBKICTh SIKHX € O0OMEXEHOI0. BUpOOHHIITBO MOCTIITHO HApOIIye MOTYKHOCTI, 100 3a10BOJILHUTH
noTpeOM HAceNeHHs, IO MPHU3BOIUTH 0 MOCWICHHS HOT0 HETaTHBHOTO BIUIMBY Ha JOBKLULIAL
[eproyeproBum 3aBaaHHAM (PaxiBIIB y Taiy3i eKOJOriuHOi Oe3MeKH € KOHTPOJIb Ta MiHiMi3allis
AHTPOMNOTE€HHOTO BIIMBY MiJIPUEMCTB Ui 3a0e3MedeHHs] MaOyTHIX MOKOIIHb JTOCTYIIOM IO BCIX
KPUTHUYHHUX MPUPOJHUX PECYpPCIB, TAKUX AK MHUTHA BOJa Ta aTMOc(epHe MOBITps. ToMy OCTaHHIM
4acOM aKTHMBHO PO3BHMBAETHCS HAMpsAM ‘“‘3elIeH0i XiMii~. 3eieHa XiMmis — 1€ CyY9acHHM MiAXia 10
CTBOPEHHSI HOBHMX XIMIYHMX PEYOBHMH abO IMpOIECiB, CIIPSIMOBAHUI HAa MiHIMI3allil0 YTBOPEHHS Ta
BUKOPHCTAHHS MIK{UTMBUX TPOIYKTIB JUTS JIOAWHU Ta HAaBKOJMIIHBOTO CEPEIOBHINA Ha eTamax ix
CHHTE3Y, BUKOPUCTaHHS Ta yruiizanii. [mnboko eBrektnuni po3unHHuku (I'EP) [1] — e BigHOCHO
HOBI IPEJICTaBHUKHU “3€J€HOI XiMIi”’, 110 MOTEHIIITHO MOXYTh OyTH 3aCTOCOBaHI1 JJIsl BUPIILIEHHSIM
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Oaratbox cydacHux npobdsem. 'EP — 1ie rpyma pedoBuH, 1m0 YTBOPIOIOTHCS TPH 3MIITyBaHHI JBOX
a00 OiJbIlIe KOMIIOHEHTIB Y TaKUX MPOMOPIIISX, 32 AKUX TeMIIepaTypa IJIaBICHHS CyMilli € iCTOTHO
HIKYOIO, HDK TeMIlepaTrypa IUIaBJIeHHS i1 OKpeMHX KOMIIOHEHTIB. Ll rpyma pedoBUH Mae psn
mepeBar, SKi BHIULIIOTH ix cepen iHmmx. [lo-mepmie, e mNpocTOTa MNPHUTOTYBaHHSA: JUIA
npurotyBanHsa Oinbinocti 'EP HEoOXigHO 3MimIaTH KOMIIOHEHTH B TIEBHUX MPOMOPIIAX, MPH
BITHOCHO HEBHUCOKHMX Temmeparypax. [lo-apyre, KOMIIOHEHTH, 110 € BUXITHUMU PEUOBHHAMH IS
npurotyBanHs ['EP, MOXyTh MOXOIUTH 3 BiIHOBIIOBAaHUX HMPUPOJIHUX PKEpel (MOJIOYHA KHUCIOTa,
¢bpykTo3a, cedoBuHa). lle Moke B3HIKYBATH €KOJIOTIYHE HABAaHTAXECHHSA, IIOB’s3aHE 3 iX
BUKOPHUCTAHHIM, 32 YMOBH BiAMOBiAHOTO ckiany Ta BiactuBoctedd ['EP. Takox mns vuszku ['EP
XapakTepHa HHU3bKa TOKCHYHICTb, IIO0 MOXKE MOJEruryBaTd poOOTy 3 HHMH Ta 3MEHIIYBAaTH
MOTEHLIMHI PU3UKU TSI 310POB’ S JIFOIUHU.

HaiinpocTimuM Ta HaUNOMIMPEHINIUM METOJOM OYHMIICHHS CTiyHUX BOJ € copOris. 'EP
MOXKYTh 0€3MoCepeIHbO 3aCTOCOBYBATUCA SIK COPOLIMHI cepeaoBUIla a00 BUKOPUCTOBYBATUCS SIK
MoaudikaTopu TpaaumiiHux copOeHTiB. [omoBHOW mepeBaroro ['EP mepen tpamgumiitHuMu
COpOIIMHUMH MaTepiajlaMy € iXHS aJdanTuBHICTh. OTprMaHi 6araTOKOMITIOHEHTHI CyMillll MOJKHA
migoupaTy  BIANOBIAHO 10 TMOTPe0 KOHKPETHOTO TEXHOJIOTiyHOro mporecy. Ilpu 1pomy
npurotyBanHs ['EP € BiZHOCHO MpocTUM, TOHI SIK MPUPOIHI COpPOEHTH MAalOTh PNl OOMEXKEHb,
OB’ SI3aHUX 3 OCOOJIMBOCTSAMH iXHBOI CTPYKTYPH Ta XIMIYHOTO CKJIATy. 3MIHIOIOYH IMPUPOY JOHOPA
YH aKILEeNTopa BOJHEBOTO 3B'A3KY, @ TAKOX IX MOJbHE CIIBBIJIHOIICHHS, MOXKHA I[LIECIIPIMOBAHO
perymoBaTH  (i3UKO-XIMIUHI ~ BJIACTUBOCTI ~ OTPUMAHOI  CHCTeMH  (B’SI3KICTb, TYCTHHY,
riapodiIbHICTE/T1IPOGOOHICTh, MOJSIPHICTH) BIIMOBIIHO 10 BUMOT KOHKPETHOTO TEXHOJIOTIYHOTO
MpoIecy BHIIYYEHHS TOJIOTAHTIB. 3aBISKH MOXJIMBOCTI TOYHOTO HAJIAIITYBAHHS IMOJISIPHOCTI Ta
¢dyukionansHoro ckiany ['EP  neMOHCTpYIOTh MEpPCHEKTHUBHICTH AN BHIYYEHHS LIMPOKOTO
CTeKTpa 3a0pyJHIOBAIBHUX PEYOBMH 31 CTIUHMX BOA. [lo mpiopuTeTHHX Tpym 3a0pyIHIOBadiB
HajJeXaTh 10HM BaKKUX METaNiB, CTIWKI 10 Olojmerpajaiii CHHTETHYHI OpraHiuyHi OapBHHUKH,
(eHONTbHI CIONYKH TPOMHCIIOBOTO TIOXO/DKEHHS, a TaKoX (hapMarleBTHYHI KOHTAMIHAHTH, SIKi
MOXXYTh YMHUTH HEraTWBHUN BIUIMB HA BOJHI €KOCHUCTEMH Ta € CKJIAJHUMHU JUIsl BUIyYEHHS
TPAAULIHHAMU METOJJAMHU OUYHUIIICHHS.

I'EP moxyrp BucTynmatu wmoaumdikaropaMu TpaaumiiHUX CcOpOmiiiHMX MaTepiamiB [2].
CopOenTn MoXxHaA MOAU(IKYBaTH PI3HUMU IIIIXaMU. 30KpeMa, MOAU(IKYBaHHS CTPYKTYpHU TOp €
OJIHUM 13 HaIpsIMIB MiJBUILIEHHS COPOLiNHHOI €(eKTUBHOCTI, OCKUIbKU MOPHUCTICTh € BAKIUBUM
(hakTopom eq)eKTMBHOCTi copbenta. Kpim Toro, 301IbIIEHHS MHTOMOI TUIOIII TMOBEPXHI MOXKE
CHPUATU iIBUIICHHIO COp6I.IlI/IH01 €MHOCTI MaTepiany. [HIMM 1msgxXoM € MoaudiKyBaHHS
MOBEPXHI COpOEHTa HUIAXOM 11 (byHKLuoHanBaun Hpuponni copbeHTH MOKYTh YTpuMyBaTH
3a0pyIHIOBATIbHI PEYOBMHM HA CBOiil MOBEPXHI BHaCJ'Il,I[OK KOMILJIEKCY B3a€MOJill, 30Kpema
€JIEKTPOCTATUYHUX, 10HHOTO 06M1Hy, BOJIHEBOTO 3B’sI3yBaHHs Ta Xemocop6Ouii. Haromicts mpu
MonudixysanHi copoenta I'EP Ha jioro HOBerHl MOXYTb (POPMYBATHCS TOAATKOBI PYHKI[IOHATBHI
TPpYmH, 31aTHi 10 crenudivHoi B3aeMOMIT 3 MONeKynaMu abo iOHaMH 3a6py,Z[HIOBaHlB Ile moxe
T ABHIIyBATH CENCKTHBHICTE Ta COPOLIHHY 3/aTHICTh MaTepiainy, OCKLUIBKH XIMIYHHA CKJIaj #oro
MOBEPXHI MOKHA IIUIECTIPSIMOBAHO PETYNIOBAaTH BiJIOBITHO 1O BJIACTUBOCTEH ILIIOBOTO
3a0pyaHIOBayva.

I'EP MOXyTh 3acTOCOBYBaTHCH MiJ] Yac CHHTE3y Ta MoI[H(biKyBaHHs[ HaHoMmarepiaiis [3].
Hanomarepianu, Taki K MarHiTHi HAHOYaCTUHKHU a00 Byrneuem HAaHOTPYOKH, € TMePCIEKTHBHIMHU
COpOLIHHAME MaTepiallaMy 3aBJKH 3HAYHIi THTOMIM Mo HOBerHl BHCOKIH HOBerHeBII/I
AKTUBHOCTI Ta MOMKIIMBOCTI MLIJECTPSIMOBAHOTO Mozm(bucyBaHHﬂ iXHIX BJIACTMBOCTEH. Y IBOMY
Bunagky I'EP  MOXyTh BHKOHYBaTH pOIb PEAKUIHHOrO —CEpPEIOBHINA, PO3YNHHHKA abo
CTPYKTYpPOYTBOPIOBAIBHOTO KOMIIOHEHTA TTi/1 YaC CUHTE3Y TaKMUX MaTepialiB.

Y Tabmuimi 1 HaBeIEHO MNEPCIEKTHBHI HANpPSIMH 3aCTOCYBAHHS TIMOOKO EBTEKTHYHHX
PO3YMHHUKIB Y TIPOIECaX OUUIICHHS CTIYHUX BOJ.

Tabnmns | — lepcnexkTuBHi HanpsMKH 3actocyBaHHs I'EP 115 ounIeHHs CTiYHUX BOJ

Hanpsm 3actocyBanHs XapaKkTepucTHuKa mpoliecy
I'EP

I'EP MoxyTh Ge3mocepeHb0 3aCTOCOBYBATHUCS ISl BIUTyUCHHS 3a0pyIHIOBAIEHIX PEYOBUH
31 criyvamx Box. Ilpocrora iX NPHUTOTYBaHHS Ta MOXJIHMBICTD BapiloBaHHA CKJIagy
3abe3rneuyroTh aganTaniio Baactusoctedl 'EP 10 KOHKpETHUX TEXHOJIOTIYHMX NOTPeO.

I'EP six camocTiiiHi
copbeHTH

I'EP mis mopmikanii | 3a momomoroto I'EP moxke 3pilicHioBaTHCcs Moau(iKyBaHHS IOBEPXHI ab0 CTPYKTYpH
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copOeHTiB cOpOEHTIB, IO CHPUSIE PO3LIMPEHHIO TXHIX (YHKIIOHAJIBHUX MOKJIMBOCTEH Ta IMiJBUILIEHHIO
e(peKTUBHOCTI BHJIy4EHHsI 3a0pYyHIOBAJIbHUX PEUOBHH.

I'EP MOXyTh BHMKOPHUCTOBYBATHCS SIK peaklliiiHe CepeloBHINE IiJ Yac CHHTE3Y
HaHoMaTtepiaiiB. ¥ npomy Bunaiky ['EP He 000B’s3k0BO OepyTh Oe3mocepeqHIo y4acTb y
MpOLIEC] OYMIIEHHS, 8 CIPUSIOTh OTPUMAaHHIO HAaHOMATepialliB i3 3a/laHMMH BIIACTHBOCTSIMH,
SK1 HaZaJi MOXKYTh 3aCTOCOBYBATHCS ISl OYMIICHHS CTIYHUX BOJI.

I'EP sk cepenoBuine
JUISL CHHTE3Y
HaHOMaTepiajiB

[TpoBeneHi noCHiKEHHS CBiIYaTh MPO MEPCHEKTUBHICTH BuKopucTanHs ['EP y mpouecax
OYMILEHHS CTIYHUX BOJ[ PI3HOTO MOXOHKEHHS. MOKIMBICTD IIIECHPSIMOBAHOTO PETYJIIOBAaHHS iXHIX
($13UKO-XIMIYHUX BJIACTUBOCTEH, MPOCTOTA MPHUTOTYBaHHS Ta €KOJOTiuHICTh poOiste ['EP
MEPCIEKTUBHUMHA KOMIIOHCHTAMHU CYYaCHHMX TEXHOJOTIH OYHWIIEHHS BOAHM. 3aCTOCYBaHHS TaKHX
MarepiaiiB BiJIMOBIIa€ MPUHITUIIAM «3€JICHOT XIMi1» Ta Cy4aCHHM IMIAXO0aM JI0 CTAJIOr0 PO3BUTKY.
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IHOPIBHAJIBHA MOP®O®YHKIIIOHAJIBHA XAPAKTEPUCTHUKA OPI'AHIB
KPOBOTBOPEHHS TA IMYHITETY TOMOUMOTEPMHUX I HIOUKIJIOTEPMHUX
TBAPUH

[TpoBeneHo MOpIBHAUIBHY OLIHKY MOp(hodyHKLIIOHAIBEHOT opraHizauii opraHiB KpOBOTBOPEHHSI Ta IMYHITETY
TOMOHOTEPMHUX 1 MOWKITOTepMHUX TBapHH. OXapakTepH30BaHO OCOOIMBOCTI reMoroe3y Ta (PyHKIIOHAJIbHE 3HAYEHHS
HUPOK, CEJIC31HKH i MMeYiHKH Y MiATPUMaHHI TOMeocTa3y Ta (opMyBaHHI IMyHHOI BIiIOBiIi. ¥ TOMOWOTEPMHUX TBApHH
MIPOCTEXKYETHCSA BHPaKeHA CTPYKTYpHO-(DYHKITIOHAFHA CIemiani3alis OpraHiB KpOBOTBOPEHHS Ta iMyHOTreHe3y. Y pub
BiJICYTHICTh T€MOTIOETHYHOTO KiCTKOBOTO MO3KY Ta THITOBHX JiM(aTHUYHUX BY3JIB KOMIICHCYEThCS (PYHKI[IOHATHHOIO
criemiami3amiero TepenHboi HHUPKHU, CENEe3IHKH, THMyca W MYKO3QJIBHUX JIMQOITHUX CTPYKTYp. XapaKTepPHOIO
OCOOJHMBICTIO IMYHHOT CHCTEMH PO € 3HAYHE IMOIIUPEHHS (ParouuTyIOYNX KIITHH 1 HasIBHICTH MeJIaHOMaKpo(araIbHuX
LEeHTpiB. BusiBieHI BiAMIHHOCTI BifI0Opa)karOTh €BOJIOLIWHO copMOBaHI MeXaHI3MH 3a0e3leueHHs reMoroesy Ta
IMYHHOTO 3aXHCTy y XpeOeTHHX.

KoarouoBi cioBa: remonoes, KpOBOTBOPEHHS, IMYHITET, 'OMOHOTEPMHI TBapHHH, MOWKIJOTEPMHI TBapHHHU,
pudn.

PRYSIAZHNIUK N., candidate of veterinary sciences
Bila Tserkva national agrarian university

COMPARATIVE MORPHOFUNCTIONAL CHARACTERISTICS OF HEMATOPOIETIC
AND IMMUNE ORGANS IN HOMEOTHERMIC AND POIKILOTHERMIC ANIMALS

A comparative assessment of the morphofunctional organization of hematopoietic and immune organs in
homeothermic and poikilothermic animals was performed. The specific features of hematopoiesis and the functional
significance of the kidneys, spleen, and liver in maintaining homeostasis and shaping the immune response were
characterized. Homeothermic animals exhibit pronounced structural and functional specialization of the organs involved
in hematopoiesis and immunogenesis. In fish, the absence of hematopoietic bone marrow and typical lymph nodes is
compensated for by the functional specialization of the anterior kidney, spleen, thymus, and mucosa-associated
lymphoid structures. A characteristic feature of the fish immune system is the widespread presence of phagocytic cells
and melanomacrophage centers. The identified differences reflect evolutionarily developed mechanisms that ensure
hematopoiesis and immune defense in vertebrates.

Keywords: hematopoiesis, blood cell formation, immunity, homeothermic animals, poikilothermic animals, fish.
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KpoBoTBopeHHs1, a0 remonoes, € 6araTocTaiitHuM mpolriecom mposidepariii, audepeHriari
Ta JO3piBaHHS KIITHH KPOBi. Y MOCTeMOpiOHAIBHUN 1epio]] y XpeOeTHUX reMonoe3 MoB’si3aHuil 13
(YHKIIIOHYBaHHSIM CTICIiali30BaHUX KPOBOTBOPHHUX MIKPOOTOYEHb, OJIHAK IX JIOKami3alis Ta
MopdodyHKITiOHaTBHA OpTaHizallis y pi3sHUX IPyN TBAPHH CYTTEBO BiAPI3HIIOTHCA [1, 2, 6].

VY ccaBLiB OCHOBHMM OpPraHOM ITOCTHATaJbHOI'O T'€MOIOE3y € YepPBOHMM KICTKOBUI MO30K, a
70 OCHOBHMX JIM(OITHMX OpraHiB HajeXaThb TUMYC, cele3iHka Ta jiMdaruuni By3nmu. Y puod
reMOTIOETHYHHI KiCTKOBMII MO30K i THIOBi JiMbaTHuHi BYy3MHM BincyTHi. IX ¢yHKHii 4acTkoBO
pO3MOJIIICHI MDK TEpPEAHBOI0 HHUPKOIO, CEJIE3IHKOI, THUMYCOM 1 MYyK030acOIiiOBaHUMH
TiMGOITHIUMHU CTPYKTYpaMu 350ep, KMIICUHUKY Ta mKipu [1-3, 5, 6].

[TpoBiAHMM T€MOMOETHYHUM OPraHOM OUIBIIOCTI KICTKOBHX pUO € mepenHsi, abo ToJoBHA,
HUpKa. BoHa MICTUTH reMOnoOeTHYHY TKAaHUHY Ta 3a0e3ledye YTBOPEHHs KJIITUH €pUTPOiTHOrO,
MmienoinHoro i mimMdoigHoro psaiB. 3a (QyHKUIOHAIHHUM 3HAUYCHHSIM NEpeAHS HHUPKAa YaCTKOBO
BIJIMOBi/Ia€ KICTKOBOMY MO3KY CCaBIliB 1 BOJHOYAC € BAXJIMBUM IMYHHHM OpTraHOM, Yy SIKOMY
JIOKAJi3yI0Thcs Makpodaru, rpanyaouuTH, JiIM(POLUUTH Ta IHIN IMyHOKOMIETEHTHI KIiTuHH [1, 2,
6].

XapakTepHOl0 MOpP(QOJIOTIYHOI OCOONMBICTIO KpOBI puO € 30epexeHHs sapa y 3plinx
eputpountax. KpiMm TpancnoptHoi (yHKUIi, saepHI epUTPOLUTH pUO MOXKYTh OpaTu ydactb y
peaKIisgx BPOIKEHOTO IMYHITETY, IO € OAHIEI0 3 BXKIIMBUX BIIMIHHOCTEH Bij ccaBiB [3].

Hupku romoiioTepMHMX 1 MOMKUIOTEPMHHUX TBapUH MalOTh CYTTEBI (YHKIIOHAIbHI
BiIMIHHOCTi. Y CCaBIliB BOHU € BUCOKOCIICIIaJIi30BAHUMHU OpPraHaMU BUJIUICHHS Ta OCMOPETYJIAIIIT,
OCHOBHOIO CTPYKTYPHO-(YHKIIIOHAJIBHOIO OJMHUIICIO SKUX € HeQpoH. Y pub crocrepiraerbcs
BUpaXEHA PETiOHaIbHA CIemiai3allis: mepeIHs HUpKa BUKOHYE MIEPEBAKHO TEMOIIOCTUYHY, IMYHHY
Ta eHJIOKPUHHY (YHKIII1, TOM1 K TylyOoBa HHpKa 3a0e3reuye eKCKpeliro i ocMoperysuito [1, 2,
6].

BaxxnuBe miciie B cuCTEMi IMyHHOTO 3aXUCTY XpeOeTHHX Mocigae ceie3iHka. Y ccaBIiB il
napeHxiMa MoAiIseThCsl Ha OUTy Ta 4epBOHY Iyibny. bina mymbma MmicTuth opraHizoBani T- i B-
KJIITUHHI 30HHU, a YepBOHA 3a0e3mneuye (impTpalilo KpoBi, (paronuto3 Ta exiMiHalliio cTapux abo
MOIITKOKEHUX EPUTPOLIUTIB.

Cenesinka pub® TakoXX € BaXIUBUM BTOPUHHUM JIIM(OIIHUM oOpraHoMm 1 Oepe yyacTb y
CHCTEMHil iMyHHil Bimmosini, (imbTpamii kpoBi Ta yTwii3auii KIiTMH KpoBi. i ricTosoriuna
opraizaiis 3aJexuThb Bia Buay. Ha BigMmiHy BiJ ccaBlLiB, Y KICTKOBHUX pHO BIJICYTHI KJIacH4Hi
niMpoiaHi QoJiKylId 3 TUIIOBUMHU TepMIHATUBHUMH IeHTpamu. JliMmporutn, makpodaru ta
AHTUTCHIIPE3CHTYBAJIbHI KJIITUHH YTBOPIOIOTH CHelM(}iyHl KIITHHHI MIKPOOTOUEHHS, y SKHX
pealti3yloThcsi F'yMOpalibHI Ta KIITHUHHI IMyHHI peakuii [1, 2, 5, 6].

Ocob6nuBe 3HaueHHs B IMYHHIN cucTeMi pud MalOTh MOHOHYKJIeapHi ¢arouutu. Makpodaru
Ta CIOPIJHEH! KIITUHU JIOKANi3ylIOThCsl B MEpPEeAHIM HUpIL, CENe31HLI, MEYIHIl Ta MyKO3aJlbHHX
TKaHUHAX 1 0epyTh y4acTh y (arouurtosi, Mpe3eHTalii aHTUTeHIB Ta PEryJsiuii 3ananbHuX peakuin
[3, 4]

XapakTepHOIO TICTOJIOTIYHOIO O3HAKOI OaraTboX BHJIIB pHO € MenaHoMmakpodaru Ta ix
CKYITUEHHS — MeJaHoMakpodaranbHi HeHTpH. BoHM HalyacTillle BUSBISIOTBCS Yy CeNE3IHII Ta
HUpPKax, a OKpeMi MeiaHoMakpodarn — TakoXX y mnediHui. Lli KIITUHM MICTATh MeNaHiH,
reMocuiepuH 1 jdinodycuuH ta OepyTh y4acTb y (haroumTosi, YTHIII3alil KIITHHHOTO NETPUTY,
MeTabomi3Mi 3amiza ¥ peakmisix Ha iH¢ekuiiiHi Ta crtpecoBl uMHHUKKA [4, 8]. Boanouac
MenaHoMakpodarajibHi I[EHTPU HE CIiJ Oe3MocepelHbO0 OTOTOXKHIOBATH 3 TepPMIHATUBHUMHU
LEHTPaMHM CCaBIiB, OCKUIBKU CTYIIHb X (YHKIIOHATBLHOI TOMOJIOTIT 3aJIMIIA€ThCS AUCKYCIHHUM [4,
5].

[ledinka y ccaBlliB BUKOHY€ aKTUBHY KPOBOTBOPHY (DYHKIIIIO MEPEBAXKHO B eMOpIOHATIBHHNA
TepioJ, a MICIsl HAPOKEHHSI Ma€ TOJIOBHIUM YHHOM METa0oJIiuyHe, CHHTETHYHE, IETOKCUKAIIHHE Ta
nenoHyBanbHe 3HaueHHA. [loniOH1 6a30Bi QyHKUII XapakTepHi W Juis meuiHku pub. Bona Oepe
y4acTh y OUIKOBOMY, BYTJIEBOJHOMY Ta JINIAHOMY OOMiHaX, YTBOPEHHI »OBYI, AETOKCHKaIlii Ta
MiATpUMaHHI MeTaboIIYHOTO TOMEOCTAa3y.

VY 6araThox KICTKOBUX pUO €K30KpHMHHA MAHKpEaTUYHA TKAaHWHA TICHO OB’ s13aHa 3 MEYIHKOIO,
ToOMy B MOp(QoJOriyHiii miTepaTypi MoO>K€ BHUKOPHCTOBYBATHCS TOHSTTS «TeMaTONaHKpeac.
Boanouac neuiHky 0pociux KICTKOBUX pUO HE CIIiJl BU3HAUaTH SIK MPOBIIHUIN OpraH IeMOIoesy.
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OcHOBHE KPOBOTBOPCHHS JIOKAJII30BaHE B TMEPEAHIN HUPIN, TOAI SK CEJIe31HKAa BUKOHYE BaXKITHBI
BTOPUHHI remMomoeTuuHi Ta imMyHHI ¢yukuii [1, 2, 6]. Iledinka 3amydeHa mEpeBaXXHO g0
METa0OoJIIYHOTO TOMEOCTa3y Ta MEXaHI3MIB BpPODKCHOTO IMYHITETY, 30KpeMa 3aBIsSKH
MakpogaraibHUM KIiTHHaM [3, 4].

OTxe, y TOMOMOTEPMHUX TBapHUH CIIOCTEPIraeThCs OUIBII BUpaKeHa CIIeIiaiizaiis OpraHiB
KPOBOTBOPEHHS Ta IMYHITETY: IOCTHATAIBHUN TeMOIIOE3 30CEPeKEHII MEPEeBaKHO B KICTKOBOMY
MO3Ky, a IMyHHI peakii peami3yroTbCi 3a Y4acTIO THMYCa, CEJIe31HKH, JIM(paTUIHUX BY3JIIB Ta
1HIKX TIMOITHUX CTPYKTYp. Y pUO BiICYTHICTh F€MONOETHYHOTO KiCTKOBOTO MO3KY i THUITOBHX
TiM(paTHYHUX BY3JIIB KOMIIEHCYETHCS 1HIIOKO IPOCTOPOBOIO OpraHi3aIli€l0 TEeMOIOSTHYHOI Ta
iMyHHOI cucteM. [IpoBiIHMM OpraHoM TreMoIoe3y € TepeaHsT HHUpKa, ceJe3iHKa 3a0e3redye
CUCTEMHI IMyHHI peakmii Ta ¢iuIpTpallito KpoBi, a Te4iHKa Oepe y4acTb y MeETa0OJiYHOMY
romeocrasi it MexaHi3Max BPOJPKEHOTO iIMyHHOT0 3axucty [ 1-6].

Takum ynHOM, MOphOdYHKITIOHATBFHA OpraHi3ailisl OpraHiB KPOBOTBOPEHHS Ta IMYHITETY Yy
MOWKIIOTEPMHUX 1 TOMOMOTEPMHHUX TBAPUH IPYHTYETHCS Ha CIIIBHUX NMPUHIMIAX MiATPUMAHHS
KIITHHHOTO CKJIaAy KpOBiI Ta IMYHHOTO TOMEOCTa3y, aje XapaKTepPH3YEThCS PI3HUM CTYIICHEM
crieniaiizaiii opranis. ¥ puo6 mi ¢pyHKIii 3HAUHOIO MIpOIO IHTETPOBaHi B MeXaxX MeperIHboi HUPKH,
CeJIe31HKHU Ta IHIIUX JIMQOIIHUX CTPYKTYp, 110 BiJOOpa)kae €BOIIOLINHO c(hOpMOBaHY aJanTalliio
JI0 YMOB BOJHOTO cepenoBwuiia [2, 4-8].
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EKOJIOI'TYHI PU3UKHN @YHKIIOHYBAHHSA 3HOIIEHUX BOJONPOBIIHUX I
KAHAJIBAIIMHUX MEPEK MICTA )KUTOMHPA

VY Te3ax OLIIHEHO €KOJIOTIYHI PU3MKH, MOB'S3aHI 3 TEXHIYHUM CTaHOM BOOINPOBIAHUX 1 KaHAI3aliHHUX MEpPEex
micra XXuromupa. [IpoananizoBaHo piB€Hb 3HOLIEHOCTI, aBapiHHICTh, BTPATH BOJIH Ta 3aCMIUEHICTh MEPEK, BU3HAUCHO
MOTEHLIHI IUIIXK BIUIMBY €KCIUTyaTaliiHUX MOPYIIEHb Ha BOJHI PECypcH Ta OOIPYHTOBAHO IPIOPUTETHI HANPSMH
3HW)KEHHS €KOJIOTIYHOTO PU3HKY.

Kuio4oBi ciioBa: min3eMHi BOJH, MMTHA BOJA, SIKICTh BOJIU, TiAPOXiMiUHI MOKA3HUKH, 3aJ1130, BOJOMIATOTOBKA.
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ENVIRONMENTAL RISKS ASSOCIATED WITH THE OPERATION OF
DETERIORATED WATER SUPPLY AND SEWER NETWORKS IN ZHYTOMYR
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The environmental risks associated with the technical condition of water supply and sewer networks in
Zhytomyr are assessed. The deterioration level, failure rate, water losses and sewer blockages are analysed, potential
pathways of environmental impact on water resources are identified, and priority measures for environmental risk
reduction are substantiated.

Keywords: groundwater, drinking water, water quality, hydrochemical indicators, iron, water treatment.

3HOIIEHICTh  BOJOINPOBITHO-KAHAMI3ALINHOI 1HQPACTPYKTYpH € OJHUM 13 YHHHUKIB
(dhopMyBaHHSI €KOJIOTIYHUX PHU3UKIB YpOaHI30BaHUX TEPUTOPIA. ABapiMHICTH TPYOONPOBOIIB Ta
HEMPOJYKTUBHI BTPAaTH BOJU 3HIKYIOTH PECYPCHY €(QEKTHBHICTb BOJOKOPHUCTYBAHHS 1 MOXYTb
MOCHJIIOBAaTH aHTPOIIOr€HHE HaBaHTAaXXEHHs Ha BOAHI pecypceH [1].

Hns M. JXKurommpa mpoGnemMa Mae o0coONMBE 3HAYEHHS, OCKUIBKH  JDKEPEIOM
LIEHTPaJII30BaHOI0 BOJIONOCTAYaHHs € NOBEepXHEBl Boau p. Terepis. Y monepeaHix AOCIIIKEHHIX
aBTOPIB MPOAHATI30BAHO JTUHAMIKY MOKA3HHUKIB SKOCTI MUTHOI BOAM y CUCTEMI LIEHTPAIi30BaHOTO
BojonoctayanHs micta 3a 2020-2025 pp. [2] Ta 3miliCHEHO MOHITOPHHI ITOKA3HHKIB SIKOCTI
noBepxHeBux BoJ p. TerepiB sk mkepena BogonoctadanHs JKuromupa [3]. Tlogambiie
JOCIIJDKEHHS TEXHIYHOTO CTaHy BOJOIMPOBIIHO-KaHAMI3AIIiHHOT 1HQPACTPYKTypHu J1a€e 3MOry
PO3IIUPUTH OI[IHIOBAaHHS YMHHHUKIB aHTPOIIOT€HHOT'O HABAHTAXKEHHS Ha BOJIHI PECYpCH MICTa.

MeTor0 IoCTiKeHHs 0y0 OIIHIOBAHHS €KOJIOTTYHUX PHU3UKIB, MOB’SI3aHUX 13 TEXHIYHUM Ta
eKCIUTyaTaI[ifHIM CTaHOM BOJOIPOBIIHUX 1 KaHATI3aliHHUX Mepex M. XKuromupa.

Indpopmaniiinoro ocHoBoro cinyryBanu odimiHi  Matepianu  piyHoi 3BiTHOCTI  KII
«KutomupBonokanam» 3a ¢opmoro Ne 11-HKPEKII 3a 2022-2023 pp. [4]. [IpoananizoBaHO
IPOTSDKHICTH 1 3HOIICHICTh MEpEX, aBapiiiHICTh BOAONPOBOJIB, BTpaTH BOAM Ta KUIBKICTb
3acMi4eHb KaHa3aliiHOI CUCTEMH.

VY 2023 p. 3arasibHa MPOTSKHICTH BOJOMPOBIAHUX Mepex JXKutomupa cranoBuia 528,48 kwm, 13
axkux 321,76 xm, abo 61,0 %, nepedyBanu y BeTXoMy 4u aBapiiiHoMy craHi. Ha BomompoBigHuX
Mepexkax 3adikcoBaHo 791 aBapiro, a MOKa3HUK aBapiiHOCTI cTaHoBHB 1,50 aBapii/Km.

BaxmBuM MOKa3HUKOM PECypCHOi €(pEeKTHBHOCTI € BTPAaTH BOAM. Y PO3MOAUIBHIA Mepexi
BOoHU 3MeHmmmcs 3 7539,0 tuc. m® y 2022 p. 1o 6856,6 tuc. m* y 2023 p., abo Ha 9,05 %. [Tutomi
BTpatu ckopotwmmcs 3 14,27 no 12,97 tuc. m*/km, To6to Ha 9,11 %. BogHouac BTpaTu Bogu 1o ii
HAJIXO/DKEHHS y PO3MOIiUIbHY Mepexy 30unbimnucs 3 573,0 no 889,5 tuc. M3, abo Ha 55,2 % [4].
[Tonpu MO3UTHBHY OTUHAMIKY BTpaT 0€3MocCepeIHbO y Mepexki, iX aOCONIOTHUN OOCST 3aIUIIAETHCS
3HaYHUM, M0 CBIAYUTH NMPO HEOOXINHICTh MOAAIBIIOrO MiJBUIIEHHS PECYpCHOi e(eKTUBHOCTI
BOJIOKOPUCTYBAHHS.

[le Bumuii piBeHb (Hi3MYHOTO 3HOILIEHHS BCTAHOBIJIEHO /ISl KaHAII3aliiHOT 1HPPACTPYKTYPH.
VY 2023 p. ii 3aragpHa TPOTSKHICTH cTaHOBWIAa 264,52 kM, 13 skux 183,21 kM, abo 69,0 %,
nepedyBanu y BETXOMYy uu aBapiiiHoMy craHi. KiibkicTh 3acMmidueHb KaHasi3aumidHOI Mepexi
30utbmmiacs 3 6269 y 2022 p. no 8026 y 2023 p., a6o Ha 28,03 %, a mOKa3HUK 3aCMIYEHOCTI 3pic 13
23,83 no 30,34 Bunaaky/kM. BogHodac KinbKiCTh aBapiii 3MeHIuIacs 3 63 10 53, a aBapiifHicTh — 3
0,24 no 0,20 aBapii/km [4].

3a pe3yibTaTaMM aHalli3y BHJIJIEHO TPH OCHOBHI TPYNH €KOJOTIYHUX pU3MKIB. PecypcHuit
PU3UK TOB’S3aHUK 13 HEMPOMYKTHMBHHMH BTpaTaMd BOJAW Ta JOJATKOBHM HaBaHTKEHHSIM Ha
JDKEpeso BojonocTadyaHHs. [1ApOXIMIYHHMN pPHU3MK BHU3HAYAETHCS TMOTEHLIMHOIO MOXIIUBICTIO
HAJXO/KEHHSI 3a0pYAHIOIOYMX PEYOBUH Yy IPYHTH, TOBEPXHEBI Ta MiJ3€MHI BOJIU BHACIHIJIOK
MOPYUICHHSI T€PMETUYHOCT] 3HOLICHUX KaHai3aliiiHuX TpyOorpoBoaiB. CaHITapHO-€KOJIOTIYHUN
PHU3UK OB’ A3aHUM 13 3aCMIYEHHSMH, JJOKAJIIbHUMHU aBapisIMU Ta MOXKJIMBUM MOTPAIUITHHAM CTIYHUX
BOJ1 Y HABKOJIUIIIHE CEPEIOBUILIE.

MexanizM  (GoOpMyBaHHS  €KOJIOTIYHOTO PU3MKY MOXKHA TMPEACTaBUTH Yy  BUIIISAAL
MOCTIIOBHOCTI: «3HOIICHHS MEPEeK —> eKCIUTyaTalliiiHe MOpyIIeHHsI — BTPAaTH BOAM a00 BUTOKU
CTIYHHUX BOJ — IMOTEHLIMHUN BIUIMB Ha BOJHI pecypcu — ekoyoriyHuil pusuk». [lpu npomy
HaBe/IeH! BUPOOHNYI MOKa3HUKHU XapaKTepPU3YIOTh MepelyMOBH (OPMYBaHHS PU3UKY, ajle cami 1o
co01 He MATBEPAKYIOTh (PAaKTUYHOTO 3a0pYHEHHS] KOHKPETHUX BOJHHUX 00’ €KTIB.

Takum YMHOM, TEXHIUYHUI CTaH BOJONPOBIIHO-KAHAMI3AIHHOT IHPPACTPYKTYpU € CYTTEBUM
YUHHUKOM (POPMYBAHHSI €KOJIOTTYHOTO PU3UKY B CHCTEMI MICHKOTO BOJIOKOpUCTYBaHHS JKuTomMupa.
VY 2023 p. yacTka BETXUX Ta aBapiiHUX Mepex cranoBuia 61,0 % ans BogonpoBoAiB Ta 69,0 % ans
KaHaJi3allii; Ha BOJONPOBIIHUX Mepexkax 3apeecTpoBaHo 791 aBapito, BTpaTH BOJIU Y PO3MOAUTBHIN
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Mepexi cTaHOBWIM 6856,6 THC. M?, a KITBKICTh 3aCMiUeHb KaHajizamii gocsaria 8026 BUTAIKIB.
[IpiopuTeTHUMHU HampsiMaMU 3HUKECHHS EKOJIOTIYHOTO PHU3UKY € PEKOHCTPYKIif HaHOiIbII
3HOIIEHUX AUITHOK MEPEX, CKOPOUCHHS HEMPOIYKTUBHUX BTPAT BOJIU, MPO(PLITAKTHKA 3aCMiueHb Ta
BIIPOBA/DKEHHSI  PU3UK-OPIEHTOBAHOTO  MOHITOPMHTY  TEXHIYHOTO  CTaHy  BOJOIPOBIJIHO-
KaHaT3aliiHoil IHPpacTPyKTypH.
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EKOJIOTTYHA OIIHKA CTIMKOCTI COCHOBUX HACAKEHBD JIIT «OJIEBCHKHI
JICI'OCII AIIK» 10 CYHACHUX KIIIMATUYHUX 3MIH

VY Te3ax HaBEACHO PE3yNbTaTH €KOJIOTIYHOI OILIHKM CTiHKOCTI cocHOBHMX HacakeHb JII1 «OneBchkuil microcm
AIIK». [IpoaHanizoBaHO iX CaHITApHHUI CTaH, OCOOJMBOCTI MPOSABY OCNIAOJICHHS Y PI3HHUX JIICOPOCIHMHHUAX YMOBax Ta
POJIb EKOJIOTO-KJIIMATHYHKX 1 G10THYHUX YMHHHKIB.

KirouoBi ciioBa: COCHOBI Haca/pKEHHsI, €KOJOTiYHA CTIMKICTh, KIIMATHYHI 3MIHH, CAHITAPHUI CTaH, JiCOBI
€KOCHUCTEMH, €KOJIOTTYHHH MOHITOPHHT.

HRYSHCHENKO D.S., PhD candidate
Polissia National university

ECOLOGICAL ASSESSMENT OF THE RESILIENCE OF PINE STANDS OF THE
STATE ENTERPRISE «OLEVSK FORESTRY APC» TO CONTEMPORARY CLIMATE
CHANGE

The ecological resilience of pine stands of the State Enterprise “Olevsk Forestry APC” was assessed. Their
sanitary condition, patterns of weakening under different forest site conditions, and the role of ecological, climatic and
biotic factors were analysed.

Keywords: pine stands, ecological resilience, climate change, sanitary condition, forest ecosystems,
environmental monitoring.

JlicoBi exocucremu [lomiccs XapakTepu3ylOTbCS 3HAYHOIO YYTJIMBICTIO JO CYYaCHUX
KIIMaTUYHUX 3MiH, L0 MPOSBIAIOTBCA Yy MIJABUINEHHI TeMIEepaTypu TOBITps, 30UIbIIEHHI
TPUBAJIOCTI MOCYIUIMBUX MEP10/IiB, TpaHChOpMaLlii T1IPOJOTIYHOIO PEKUMY Ta 3pOCTaHHI YaCTOTH
eKCTpeMalbHUX MNpupogHux sBull [1]. OcobmuBO Bpa3inMBUMHU 32 TaKMX YMOB € COCHOBI
JIepEeBOCTaHM, 3HAUYHA YacCTHHA SKUX cPOpMOBaHA Ha JIETKUX 3a TPAHYJIOMETPUYHUM CKIIaJJIOM
JepHOBO-MIA30JIMCTUX IpyHTaX. Jledinutr TIpyHTOBOI BOJOTHM Yy TOEIHAHHI 3 BHUCOKHMHU
TeMIIepaTypaMH MOXE CHPUUYUHATHA (Hi310JIOTIUHE OCIIA0JICHHS JIepeB 1 CTBOPIOBATH CHPUSITIIMBI
NEepeayMOBH Il PO3BUTKY OI0THYHHUX MOIIKOIXKEHb [2, 3].

Meroto nocmipkeHHsT OyJno OIIHUTH €KOJIOTIYHY CTIMKICTh COCHOBHUX HacamkeHb JII1
«Omnescpkuii microcnn AITK» 3a mokazHMKamH iX CaHITQpHOTO CTaHy Ta BHU3HAYUTH OCHOBHI
YUHHUKY OCIa0JIeHHs IEpeBOCTaHIB B YMOBAX CyYacCHHUX KJIIMaTHYHUX 3MiH.

Teputopist fociiKeHHs po3TalloBaHa B Mexax YKpaincekoro [lomicest Ta XapakTepu3yeTbes
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3HAYHOIO TIPEJICTABJICHICTIO COCHOBHMX 1 COCHOBO-JIOMIHAHTHHX JI€PEBOCTAHIB. 3arajibHa IUIOIIA
3eMenb JTicOBOTO (DOHAY MiampueMcTBa cTaHOBUTH 34 739,0 ra, 3 sikux 29 796,0 ra (85,8 %) BkpuUTI
JIICOBOIO POCIUHHICTIO. Y THUIOJOTIYHIM CTPYKTYpl HaWOUIBINY TUTOMY 3aMarOTh JIEPEBOCTAHU
tury B3J1C — 13 296,5 ra, a6o 44,0 % BKpHUTHUX JIICOBOIO POCIUHHICTIO 3eMeJIb.

Exkomnoriuny omiHKy 3AiMCHIOBAJIM 3a MarepiajaMu JIICOBIOPSAKYBAaHHS Ta PE3yJIbTaTaMH
MOJIbOBUX JIOCHIDKCHh Ha 12 mpoOHUX IUIomax, MPEACTaBICHUX JICPEBOCTAHAMU PI3HOTO
MOPOJHOTO CKJIaay Ta THUIIB JICOpOcHIMHHMX yMOB. Ilin yac monpboBUX OOCTEKEHb BU3HAYalld
KaTeropii »KUTTEBOTO CTaHy JEPEB, MOPOTHUI CKIIAA 1 PO3PAaXOBYBAJIM 1HAEKC CAHITAPHOTO CTaHY.
Bix HacamkeHb Ha JOCIITHUX TUISHKAX OXOIUTIOBAB IIMPOKUH niama3oH — Bix 12 1o 103 pokis, 1m0
JI03BOJIMJIO OLIHUTH JIEPEBOCTAHH PI3HUX BIKOBUX TPYII.

[TopiBHsIIBHUN aHaNi3 JAEPEBOCTaHIB PI3HOIO MOPOJHOIO CKJIaay MOKa3aB, 10 HaWHMKYUI
piBeHb CTIHKOCTI cepel AOCHIPKEHUX HacaUKeHb XapaKTEpHUH JJIsI COCHOBUX 1 COCHOBO-
JOMIHAHTHUX JepeBocTaHiB. CepenHii 1HACKC X caHiTapHOro cTaHy ctaHoBuB 1,68 + 0,28. YacTka
3I0pPOBUX JIepeB y Wi rpymi mopiBHIOBana 53,8 %, ocnabmenux — 29,3 %, cUIBbHO OCITA0ICHUX —
12,0 %, cyxocriiinux — 5,0 %. [{ns mopiBHSHHS, cepelHild 1HAEKC CaHITApHOTO CTaHy MIIIaHHX
Haca/pkeHb ctanoBuB 1,38 + 0,17, a 6epezoBux — 1,23.

Boanoyac BCTaHOBJIEHO ICTOTHY HEOAHOPIAHICTH CTaHY OKPEMHX COCHOBUX JiepeBocTaHiB. Ha
[II12 impmekc caHiTapHOrO CTaHy craHoBuB 1,32, Tomi sk ma III16 — 1,88, a ma IIII9 — 1,93.
Haii6inbim BupaxeHi o3Haku ocnabnenns BusisneHo Ha [1I19 y cocHoBomy nepeBoctani Bikom 103
POKH, JIe YacTKa 3JI0pPOBUX JiepeB cTaHoBmia jmie 39 %, ocnadienux — 36 %, CHIIBHO OCJIa0JICHUX
— 18 %, cyxocriitHux — 7 %. OTpumaHi pe3ynbTaTd CBiA4aTh, 0 CTIHKICTb COCHOBUX HACaIKEHb
BH3HAYAETHCS HE JIUIIIC BUIOBOIO HAJISKHICTIO, a i BIKOM JICPEBOCTAHY Ta KOMILJICKCOM JIOKAJIbHUX
€KOJIOTTYHUX YMOB.

OnHUM 13 KITIOYOBUX YMHHUKIB AudepeHmiamnii caHiTapHOro CTaHy BHUSBHIIUCS JIiICOPOCITHHHI
ymoBu. CepeiHiii iH1eKC caHiTapHOro cTany aepesoctaHiB y B2JIC cranosus 1,52, y B3JIC — 1,51,
Toi sIK y Oinmbin 3BonoxkeHnx ymomax B4JIC — 1,28. 3i 30inbmennsm 3Bonoxkenns Big B2JIC no
B4JIC cnoctepiranocs 301bIIEHHSI YaCTKU 3JOPOBUX JIEPEB Ta OJIHOYACHE 3MEHIIEHHS KITbKOCTI
CWJIBHO OCJTA0JICHHX 1 CyXOCTIMHHMX eK3eMIUIsApiB. HailOumb BHpa3HOIO IS 3aKOHOMIPHICTH Oyia
JUISL COCHOBUX HACa)KeHb CTAPIIUX BIKOBUX TPYII.

OTtpuMaHi JaHi TIATBEPIKYIOTh BaKJIMBY POJIb BOJAHOIO PEXHUMY Yy MIATPUMAaHHI CTIHKOCTI
COCHOBUX JepeBocTaHiB. Jlig cOCHH, 1[I0 3pOcCTae Ha TIPyHTaX 13 BIJIHOCHO HU3BKOIO
BOJIOTOYTPUMYBAJIBHOIO 3/IaTHICTIO, TPUBAJIUN JePIUUT BOJOTM MOXKE BHUCTYNATH IEPBUHHUM
CTPECOBUM YHHHHMKOM, Ha TJi SKOTO TOCHIIOEThCS Jisl 1HIIMX HeratuBHUX (aktopiB. Taka
B3a€EMOISl € O0COOJMBO HEOE3MEYHOK [UIsl CTapIiMX COCHOBUX HAcCaJKeHb, J€ 3HMKEHHS
(131070T1YHOT CTIKOCTI MiJIBUIILY€ BPA3IUBICTh JIEPEB 10 O10THUHUX areHTiB [3].

3a pe3ysbTaTaMU €KCIEPTHOTO OLIHIOBAHHS CTPYKTYPU YMHHHUKIB OCIaOJCHHS TOCIIKEHUX
JTCOBHX €KOCHCTEM HaiO1IbIIIa YacTKa MpHIaaia Ha KIIIMaTUYHI 3MIHU Ta MOCYIUINBI sBUIIA — 35
%. YacTka 010THYHUX NOUIKOJKEeHb cTaHoBWIA 30 %, moxexxHoi Hebesnekn — 20 %, mopyuieHHs
BosiHOTO pexumy — 10 %, inmux ¢akropiB — 5 %. HaBeneHe cHiBBIIHOIIEHHS CIiJI PO3IIISIIATH SIK
pe3yNbTaT EKCHEPTHOTO OI[IHIOBAHHS JJIs JIOCHIDKEHHX HacaJKeHb, a HE SK YHIBEpCaIbHY
CTPYKTYpPY YMHHHMKIB JIerpajallii JIiciB periony.

Takum unHOM, cepen nocnimkenux aepeBoctaniB JI1 «OneBcrkwii microcn AITK» cocHoOBI Ta
COCHOBO-IIOMIHAHTHI HACaUKCHHs XapaKTepPU3YBAINCs HAWHIKINM PiBHEM EKOJIOTTIHOI CTIMKOCTI,
PO IO CBITYHUTH CepeAHii iHAeKC caHiTapHOTO cTrany 1,68 + 0,28 3a yacTku 310poBUX AepeB 53,8
%. HaliGinpm BupakeHe OClaOJIeHHs BUSBICHO B OKPEMHX CTApIIMX COCHOBHX JIEPEBOCTAHAX, a
Kpaluil caHiTapHUM cTaH 3adikcoBaHO y OUIBII 3BOJOXKEHUX JICOPOCIMHHHX YyMmoBax. Lle
OOTpyHTOBYE HEOOXI1THICTh MU(PEPEHITIIHOBAHOTO €KOJIOTIYHOTO Ta JIICOMATOJIOTTYHOTO MOHITOPUHTY
COCHOBHMX HACaHKEHb 13 TIEPIIOYEPTOBOI0 yBArok J0 CTapIINX JACPEBOCTaHIB 1 MIISHOK, HAWOLIBIIT
YyTIMBUX A0 JediuuTy Bosiord. llepcrneKTMBHMMHU HampsMaMu MiJIBULIEHHS iX CTIHKOCTI €
MIATPUMAHHS ONTHUMAJIBHOTO TIAPOJIOTIYHOTO PeXuMy, (QOpPMYBaHHS MIIIAHUX PI3HOBIKOBUX
JICPEeBOCTAHIB, CBOEYACHE BHSBIICHHS OIOTHYHHX IOIIKO/PKCHb Ta TOCHUJICHHS IPOTHIIOKEKHOI
OXOpOHH.
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TPAHC®OPMAIIISI ATPAPHOI'O CEKTOPY HA 3ACAJIAX AJIbTEPHATHUBHOI
EHEPIT'ETUKUN: CUHEPTIS OCBITHU, HAYKHU TA BUPOBHUIITBA

VY Te3ax NOCIHIIKEHO MpPOIECH EKOJIOTIYHOI Ta €HepreTHYHol TpaHcgopMallii arpapHOro CEKTOpy Ha OCHOBI
BIIPOBAJKCHHS BiJTHOBIIIOBAHUX JUKepen eHeprii. [IpoaHaizoBaHO pojb CHHEPreTHYHOI B3a€EMO/II €KOJIOTIYHOI OCBITH,
NPUKIIaAHOT HAYKH Ta peanbHoro BupooHunrea AlIK.

Karouosi caoBa: anprepHatuBHa eHepreruka B AIIK, cranuii po3BUTOK CUIBCHKOTO TOCIOJAPCTBA,
BUpOOHHMLTBO Oiorazy 3 Oiomacu, arpoBosibTaika, IHTErpaumis OCBITH, HayKM Ta BUPOOHMITBA, JekapOOHi3allis
arpo0i3Hecy.

DYRDA V.0O., Assistant, STRYGINA O.A., PhD in Physics and Mathematics
Bila Tserkva national agrarian university

TRANSFORMATION OF THE AGRICULTURAL SECTOR ON THE BASIS OF
ALTERNATIVE ENERGY: SYNERGY OF EDUCATION, SCIENCE AND PRODUCTION

The abstracts explore the processes of ecological and energy transformation in the agricultural sector through the
implementation of renewable energy sources. The role of synergetic interaction among environmental education,
applied science, and real production in the process of agro-industrial complex decarbonization is analyzed.

Keywords: renewable energy in agriculture, sustainable agricultural development, biogas production from
biomass, agrivoltaic systems, integration of education, science, and production, green agro-business decarbonization.

CyuacHuii arponpomucioBuii komiuiekc (AIIK) Vkpainu nepeOyBae Ha erami TamboOKoi
TEXHOJIOTIYHOI Ta CTPYKTYpHOI TpaHcopmauii. TpanuiiiiHe BeIeHHs CLIbCHKOIO T'OCHOAApCTBA,
10 TOBHICTIO 0a3yeTbcs HAa BUKOPUCTAHHI BUKOIHOTO TaJiiBa, B CYYaCHUX peajisix CTae
€KOHOMIYHO OOTSDKIMBHUM, €HEPreTHYHO 3aJeKHUM Ta €KOJOriuyHo HeOe3neuHuM. B ymoBax
rJ100aTPHUX KIIMAaTUYHUX 3MIH Ta HEPMAaHEHTHOI HECTaOUIbHOCTI CBITOBMX 1 BHYTPIIIHIX
SHEepreTUYHUX PUHKIB 0co0aMBOi Baru HaOyBae mepexin AIIK Ha BigHOBIIOBaHI jJKepena eHeprii
(BAE). ArpapHuii cekTop BOJIOJIE€ KOJOCAJIBHUM IOTEHIIATIOM ISl PO3BHUTKY aJbTEPHATUBHOI
SHEepPreTUKU: BiJ NepepoOkH OiomMacu 10 BCTaHOBJEHHS COHSAYHMX Ta BITPOBMX CTaHLIA Ha
HenpuJIaTHUX 7S 3emiepoOcTBa auisHkax. [Ipore peamnizaiiis 11bOro MOTEHIIAy HEMOXKJIHMBA O€3
YiTKOi B3a€MOJIi TPbOX KIIIOYOBHUX JIAHOK: €KOJOIIYHOi OCBITH, MPHUKJIAJHOI HayKH Ta
MPOTrpecUBHOrO BUpOOHUITBA. ChOroAHI BITYM3HSHI Ta CBITOBI JIOCHIIHHIIBKI 1HCTUTYTH
30Cepe/KeH1 Ha KUIbKOX MPOPUBHUX HampsiMkax. [lo-nepiie, 6ioeHepreTnyHa yTHiIi3allis BiIX0/iB.
HaykoBi po3poOKH HOBOISATH, IO COJIOMA, JIYIITAHHS COHSIIHWKA, THIH TBapWHHHUIIBKUX
KOMIUIEKCIB € LIHHIIIOK CHPOBHHOIO, HDK MpOCTO Bixxoau. CTBOpPEHHS BHUCOKOE()EKTUBHUX
010ra30BMX yCTAaHOBOK HOBOTO TIOKOJNIHHS JIO3BOJIIE HE JIMIIE OTPUMYBAaTH MeETaH Ta
€JIEKTPOCHEPTiI0, a i BUPOOIIATH BUCOKOSKICHI OpraHiyHi 100puBa (AUrecTar), siki 31aTHI TOBHICTIO
3aMiHUTH JIOpori MiHepanbHi aHamoru. Ilo-mpyre, arpoBosbraika (Agrivoltaics). Ile HoBwuit
HAYKOBO-TIPAKTUYHMIA HANpsSMOK, IO Mependayae CIHiIbHE BHUKOPHCTAaHHS OJHI€I 3eMelIbHOT
TUISTHKA JJ1s1 pO3MIIIEHHS! COHSYHUX TMaHeNel Ta BUPOUIYBAaHHS CITbCHKOTOCIOMAPCHKUAX KYIBTYP.
HaykoBi mocmipkKeHHsT HiATBEPIKYIOTh, IO 3aTiHEHHS BiJ MaHeNeill 3HIKye BUIApOBYBAaHHS
BOJIOTH 3 IPYHTY, 3aXMILA€ POCIMHHU BiJ TEIUIOBOTO CTPECY Ta MiJBUIIYE BPOKAMHICTH OKPEMHX
KynbTyp. I, mo-Tpere, BUpOIIYBaHHS €HepreTUYHUX KyibTyp. CenekiiiiHa HayKa akKTUBHO IPALIO€
HaJ BUBEJCHHSM HOBUX COPTIB IIBUJIKOPOCTYYUX POCIUH (EHEepreTuyHa BepOa, MiCKaHTYC, TOIOJIS)
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IUI BUPOILYBaHHS Ha JETrpaJOBAHUX Ta MAJOPOAIOUMX IPYHTAX, IO JIO3BOJISE PEKYJIbTUBYBATH
3eMJIi Ta OTPUMYBATH JIeLIeBe TBEpe O10MaIHBO.

OCBIiTHI#l BEKTOP PO3BUBAETHCS B HANPSMKaX OHOBJICHHS OCBITHIX Iporpam. BmpoBamkeHHs
cnemianizoBanux KypciB: «bioenepretuuni cuctemu B AlIK», «Exonoriunuii MeEHEIKMEHT
arponianpueMcTB», «lIpoekTyBaHHsA OO'€KTIB aJbTEPHATUBHOI EHEPreTUKW». 3alpoBaKYIOTh
nayanbHy ocBiTy. CTyJeHTH MalOTh MPOXOJUTH TPUBAY MPAKTUYHY IMiJrOTOBKY 0e3M0cepeHbO Ha
CY4acHUX HiANPHUEMCTBAX, 5Kl BXXe BUKOpUCTOBYIOTh BJIE (Hampukiazn, Ha 010ra3oBUX 3aBOJax 4yM
COHSIUHUX eJeKTpocTaHmisx). Ta, Hacammepen, Tpeba GopmyBatu eko-mucieHHs. OcCBiTa MOBHHHA
BHXOBYBaTH y MaMOyTHIX JiepiB arpoOi3Hecy pO3yMiHHS TOTO, IO €KoJjorizaiis — e He
¢inaHCOBI 30WUTKH, a JTOBrOCTPOKOBA IHBECTHIIiS Ta MiJABHUIICHHS KOHKYPEHTOCIIPOMOXHOCTI Ha
MDKHapOJAHUX pUHKAX.

JUisi OIIHKM E€KOHOMIYHOi Ta eKOJIOTIYHOi JOIIBHOCTI BIPOBA/PKEHHS aAIbTEPHATUBHOI
CHEPreTUKH y BHUPOOHHUITBO JOLIJIBHO IPOBECTH PO3PAXYHOK O10€HEPreTUYHOro MOTEHLIATy
BIZIXO/IIB YMOBHOTO CEPEIHBOrO (epMEepChKOro rocrnojapcTBa 3 moromis'sim 500 roiiB BenuKol
poraroi xynoou (BPX):

n000BHI 00cAT OloMacu MpU cepelHbOMY BHXOJ1 THOIO m = 55 KT Ha 100y 3 OJIHI€T TBAPUHU
ctanoBUTh: 500 X 55 kr = 27500 kr/nody = 27,5 1/100y. Piununii o6csr cupoBUHU TOPIBHIOE: 27,5 T
x 365 muiB = 10037,5 T1/pik. Piunmii Buxig Oiora3y mpu HMUTOMOMY BHXOJi Oiorasy 3 1 TOHHH
CBXKOTO THOIO cTaHoBUTh: 10037,5 1/pik x 45 m3*/T =451687,5 M*/pik.

I'eneparrist eHeprii (KOreHeparisi) 3a yMOB CEpEIHBOT0 BMICTY MeTaHy y Oiorasi Ha piBHI 60%
HOro TEmIoTBOpHA 3JaTHICTh CTaHOBUTH Q = 6 kBr-rom/m3. TakuM uyMHOM, 3arajgbHUi pIYHUNA
SHepreTHYHUHN MoTeHIian qopiBHIOE: 451687,5 M3 x 6 kBt-roa/m® = 2710 125 kBr-ron/pik.

Buxopuctannus korenepauiiinoi ycraHoBku (enektpuunuii KK = 38%, temmosuit KK/ =
42%) 3abesneuye orpumannsa: 1 029 847,5 kBr-ron/pik emexrpuunoi eneprii Ta 1 138 252.5
KBT1-ron1/pik TerinoBoi eHeprii.

[IpakTHyHMHA TOCB1J MEPEAOBUX arpoOXOJIIUHIIB Ta (PepMEPCHKUX TOCIONAPCTB JEMOHCTPYE
TakKi YCHINIHI MPOEKTH, K CHePreTHYHa aBTOHOMIs, 3aMIlICHHS MPUPOTHOTO Ta3y Ta IUPKYJISpHA
€KOHOMIKa Ha IPaKTHUII.\

Jlyxe BaXJIMBUM € MEXaHI3M IHTErpyBaHHsS OCBITH, Hayku Ta BUpoOHuuTBa. [lo-mepiue, e
CTBOPEHHS arpo0i0€HepreTUYHUX KJIacTepiB, siKi 00’ €JHYIOTh MPOQiIbHI YHIBEPCUTETH, HAYKOBO-
JIOCITIJTHI 1HCTUTYTH Ta arpoOi3Hec I CHiIbHOrO (hiIHAHCYBAHHS MPUKIAJHHUX JOCIHIKEHb. [1o-
Apyre, e KoMepliani3alis HayKOBUX CTapTaliB CTYAEHTIB Ta MOJOAMX BUEHHX uepe3 Oi3Hec-
1HKyOaTopy 3a MIATPUMKH I'PAaHTOBHX MpOrpaM Ta IpUBATHUX 1HBeCTOPIB. Ilo-TpeTe, 11e cTBOpEeHHA
Ha 0a3i yHIBEpPCUTETIB IEMOHCTPALIHUX MalJaHYMKIB Ta LIEHTPIB TpaHC(Epy TEXHOIOT1H.

HaykoBi iHHOBaIlli CTBOPIOIOTH TEXHOJIOTIYHY 0a3y, €KOJIOTiuHa OCBiTa 3a0e3neuye
KBaJTi(hiKOBAaHUM JIIOJICBKUH KamiTal, a arpoBUPOOHUIITBO BUCTYIAE JIpaiBEpOM MPAKTUYHMX 3MiH.
Jlep>)kaBHaA TIOJIITUKA Ma€ aKTUBHO CTUMYJIOBATH I€H TPUKYTHHK B3a€MOJIl depe3 IOAaTKOBi
npedepeHLii uig  arpapiiB, FpaHTOBY HiATPUMKY HayKOBUX pO3pOOOK Ta (piHAHCYBaHHS OCBITHIX
exo-mporpam. Jlumie Takuii KOMIUIEKCHUH TMiIX111 T03BOJIUTH JOCATTH €HEPreTUYHOI HEe3aJIeKHOCTI
AIIK, 3HU3UTH aHTPONOr€HHE HaBaHTAKEHHsI Ha JIOBKLIA Ta 3a0€3MEUnTH TPOAOBOJIbYY Oe3IeKy.

CIIUCOK BUKOPUCTAHUX JKEPEJI

1. Ipo anbTepHaTHBHI HKepena eHepril: 3akoH Ykpainu Bin 20 mot. 2003 p. N2 555-1V. URL:rada.gov.ua (nata
3epHenns: 01.09.2026).

2. Kanernixk I'. M. P0o3BHTOK albTepHATHBHHX JpKepesl eHeprii sik (akTop 3abe3nedyeHHs €HepreTH4YHOi Ta
exonoriunoi 6e3nexu ATTK. Exonomixa AIIK. 2022. N2 4. C. 12-21.4.

3 IuHOBAIIiiHI TEXHOJIOTII B arpoBOJIbTAIl Ta OioeHepreTui : monorpadis / 3a pea. M. B. Ilpunuiska. Kuis :
Arpapna Hayka, 2024. 280 c.

4, IlIkyp6a K. A., KoBanenko O. B. IuTerpamist ocBiTH, Hayku Ta «3eleHOro» Oi3HECY B yMOBax CTajoro
possutky. Exomoriuni mayku. 2023. N2 5 (48). C. 110-115.

5. Amaducci S., Yin X., Colauzzi M. Agrivoltaic systems: Innovation for sustainable agriculture and renewable
energy production. Trends in Plant Science. 2021. Vol. 26, No. 6. P. 543-551.

111



YK 502.1:004.9:631.6

YAUKA T.O., xa"j. eKoH. HayK
Ilonmascvke 6i00inents Akademii HAyK MexHON02iuHOI KibepHemuKku YKkpainu

[UP®POBUII MOHITOPUHI IPYHTIB Y DATA-DRIVEN YIIPABJITHHI
PEKYJbTUBALI€IO ATPOJTAHAIIIADTIB

Oo6rpynToBano data-driven miaxia 10 peKyabTHBamii arpojanamadTiB Ha OCHOBI LH(POBOrO MOHITOPUHTY IPYHTIB 1
GioeHepreTH4HOI (hiTopemenialtii. 3aIPONOHOBaHO aBTOPCHKHUI 1HIEKC €KOJIOT0-eKOHOMIYHOT epeKTUBHOCTI PEeKyJIbTUBALIIL.

Kiirouosi cioBa: data-driven ympapiiHHsI, peKy/IbTHBALS 3eMelb, (iTopemeniallis, uppoBrii MOHITOPHHT IPYHTIB,
30a1aHCOBaHEe NPUPOJIOKOPHCTYBAHHSL.
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DIGITAL SOIL MONITORING IN DATA-DRIVEN MANAGEMENT OF
AGROLANDSCAPE RECLAMATION

A data-driven approach to agrolandscape reclamation based on digital soil monitoring and bioenergy
phytoremediation has been substantiated. An original index of ecological-economic reclamation efficiency has been
proposed.

Keywords: data-driven management, land reclamation, phytoremediation, digital soil monitoring, balanced
nature management.

MacmTaOHi TOIIKOMKEHHST TPYHTOBOTO TIOKPHBY BHACHIJOK OOHOBHMX Jili BHMAararmTh
HOBITHIX MiAXOJIB 10 30aJaHCOBAHOTO MPUPOJOKOPUCTYBaHHS. TpaauiliiiHi METOIN BiTHOBIICHHS
3eMeNb TOCTYMAIOTHCS MICHEM IHTETpOBaHUM iH(OPMAIITHUM TEXHOJOTIsIM, SIKi 3a0e31e4yoTh
mepexiy 0 KepoBaHOro Ha ocHOBI gaHux (data-driven) ympaBiiHHS pPEKYJIbTHBOBAHHUMHU
arponapamadramu. I[IpakTHUHUN JOCBiJ OIIHKK TIOIMIKO/PKEHb arpoIlleHO3iB, 30KpeMa Ha
JeoKynoBaHuX Teputopisx CHIrypiBcbkoi rpomaan MukonaiBCchkoi 001acTi, MiATBEPIKYE
HEOOXITHICTh KOMIUIEKCHOTO IIM(QPOBOTO MOHITOPHHTY TI€pea BIPOBAKEHHIM OYIb-sIKUX
arpoTexXHIYHUX 1 OiomoriuHuX 3axomiB [1].

OcHoBoto 1udpoBoi TpaHchopmarlii TPUPOJOKOPUCTYBAHHS CTA€ KOHIIENTyajdbHA MOJECIb
iHTerparii Oi0eHepreTHYHUX TEXHOJNOTIH 1 ¢itopemenianii [2]. V mpomy konrtekcti data-driven
yIpaBiiHHA nepeadadae GopMyBaHHs TPUPIBHEBOI €KOJIOr0-1H(POPMaIiIHOT CUCTEMHU:

1. TlepBunuuil mmdpoBuil aymut mnependauvae BukopucTanHs I'IC-texHomori i maHux
OUCTaHLiiHOrO 30HAYBaHHs 3emui (/33) mist cTBOpeHHS «UM(POBOro macrnopra» JerpagoBaHoOi
ninsHky. el eran ¢ikcye piBeHb TOKCHUHOCTI, HassBHICTh BaXXKUX METAJIB 1 CTYMHiHb (P13MYHOTO
pyHHYBaHHS IPYHTOBOTO IOKpUBY [3].

2. MonemoBaHHs mpouecy ¢iTopemenialii IpyHTYETbCS Ha 3aCTOCYBaHHI NMPEIUKTHBHOL
aHAIITUKU JUId [iA00pY ONTUMANbHHUX KyJIbTyp-¢iTopeMernianTiB. Cremiani3oBaHl HporpamHi
pilIeHHS JTO3BOJISIIOTH IPOTHO3YBAaTH 3/aTHICTh TEXHIYHUX abo Ol0€HepreTMYHUX POCIHH
aKyMyJIIOBaTH 3a0py/AHIOBAadYl Ta BiJIHOBIIOBATH CTPYKTYPY IPYHTY B KOHKPETHHX KIIMAaTHYHHX
ymoBax [1, 2].

3. AHamiTHKa Ta MPO30PICTh KUTTEBOTO IMKIY Iependadae Oe3nepepBHUN MOHITOPHHT
JMHAMIKW BiJTHOBJIGHHS IPYHTY 4yepe3 iHTerpoBaHi 0OJIKOBI CUCTEMH Ta MOOLIbHI AofaTku. Takuit
MIAX1T TapaHTye MPO30pPICTh JKUTTEBOTO IUKIY arpoCUCTEM 1 YHEMOXJIMBIIOE IepeayacHe
3aJy4eHHs 3a0pyTHEHUX IJIOM] 1O BUPOOHUIITBA MPOJOBOJIBYOI MPoayKIii [3].

Jia dopmanizanii NpuRHATTS YHOPaBIiHCHKUX PIIIEHb T4 €KOHOMIYHOI OIIHKU JOLIIBHOCTI
PEeKyIbTUBALIWHUX 3aXOAIB HaMHU IPOIMOHYETHCS BUKOPUCTOBYBATH aBTOPCHKUM KOMIIO3UTHHIM
1HIEKC €KOJIOro-eKOHOMIUHOI e(eKTHUBHOCTI peKynbTuBalii (Epex), 110 1HTETpye 3araibHOBU3HAHY
METOOJIOTIIO OIIIHKH SKOCTi IPYHTY 3 €KOHOMIYHUMH MOKa3HUKaMH e(eKTUBHOCTI (1):

Eperc - (Kr X Vﬁ)/(CT + Ca)’ 1)

ne K; — iHTerpaqpHuil 1HAEKC BIJHOBJIEHHS IPYHTOBOI POJIOYOCTI, KU pO3paxoByeTbCs 3a
MeToauKoro soil quality index [4] i dopmyoro (2):
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Ke = Xis, (w; X 5), @

JIe Wi — Bara i-ro IoKa3HHUKa (3a piBHUX YMOB — 1/n; 3a moTpeOu BU3HAYAETHCS EKCIIEPTHO,
HAMPHKIIA]] METOJIOM aHaTi3y iepapxiii);

Si; — HopMoBaHa o11iHKa i-ro noka3zHuka (0—1) BiIHOCHO BUX1IHOTO JAerpagoBaHOrO (Xi serpan)
Ta pepepeHTHOTO (X _pep) CTAHIB AIISTHKU:

— U1 TIOKa3HUKIB-CTUMYJISATOPIB (3pOCTaHHS SIKUX BiIOOpakae MOKPAITICHHS POJIFOYOCTI — BMICT
OprafiuHoro Byrieio, rymyc): Si = (Xi_moroue — Xi_nerpan) / (Xi_ped — Xi_nerpan);

— I TIOKAa3HUKIB-ACCTUMYJISATOPIB (3pOCTaHHS SKMX BigoOpa)kae MOTIPIICHHS CTaHy —
BMICT B&KKHUX METaJIiB, piBeHb TOKCUIHOCTI): Si = (Xi nerpan — Xi_noroune) / (Xi_nerpan — Xi_ped)

Tumosi mokasuuku (N = 3-5): BMICT opra”iuHoro Byrjemto, pH, KOHIEHTpaIlis BaKKHX
METaJiB, CTPYKTYpHHH CTaH (IIIIBHICTD CKIAICHHS).

HopmaruBHo-ymoBHa mikana K. < 0,3 — Husbkuii piseHs BigHosieHHs; 0,3-0,6 — cepenHiit;
0,6-0,85 — Bucokwuii; > 0,85 — mpakTHUHO OBHE BiJTHOBJIEHHS A0 PEPEPEHTHOTO CTaHy.

Vs — BapTicTh 6ioMacH, 110 po3paxoByeThes 3a popmyiioro (3):

Vs = Y5 X Pg, ©)

ne Yes — o0csar orpumanoi Oe3meunoi Oiomacu (T); Ps — puHKOBa IIiHa OJIWHUII
OloeHepreTHYHOI CUpOBUHU (TPH/T).

C: — TeXHOJOTI4HI BUTpPATH, SIKI BKIOYAIOTh cyMy (hakTnyaux BuTpaT Ha [ IC-MoHITOpHHT,
133, nabGopaTopHUil aHami3 TIPYHTY, arpoTexHiuHi 3axoau Qitopemenianii, [T-iHbpacTpykTypy

MOHITOPHUHTY.

C. — anbTepHATUBHI BUTPATH 3€MJICKOPUCTYBAHHS, 110 BU3HAYAIOTHCA 5K (4):

Ca=rxT, (4)

a60, 3a moTpeOu AUCKOHTYBaHHS:

— T "t '

C‘{ - Zf:l (1+d}t’ (4)

ne r (abo 1) — cepeAHbOPIYHUN YUCTUH J0X1] (3eMeNbHA PEHTAa) 3 OAMHUIII TLIOMI 32 6a30BOTO
BUKOPUCTaHHA JUISHKKA; T — TpHBAJICTh pEKyIbTHBALIWHOTO Tmepioay, pokiB; d — craBka

nuckoHTyBaHHs. CrpomieHa ¢gopma (6e3 auckoHTyBaHHs) npuitHaTHa npu T < 3-5 pokiB, KoiH
eeKT TUCKOHTYBAaHHS HE3HAUHUIA.

OcCKiNbKM MiCNA NPUBEACHHS BCIX CKJIAJHHKIB 10 I'pomoBoro BuMipy Epex HaOyBae 3micTy
CKOPUTOBAHOTO Koe(illi€HTa «BUTOJU/BUTPATI!

- Epex > 1 — pexynbTHBalLlis €EKOHOMIYHO BUIIpaB/iaHa (BUTOAM MEPEBUILYIOTh BUTPATH);

- Epex = 1 — Touxa 06e330UTKOBOCTI;

- Epex < 1 — 3a MOTOYHMX YMOB E€KOHOMIYHO HEBHUIpaBlaHa 0e3 JOJaTKOBUX CTHMYIIIB
(neprxaBHI1 cyOcH/Ili, BYTJIeleBl KPEIUTH, MJIATEXK1 3a €EKOCUCTEMHI IOCIYTH).

[IpakTune 3actocyBaHHS 1HIEKCY Epex mependauvae Horo iHTErpaiiio 10 3arnporoHOBaHOI
TPUPIBHEBOI €KOJIOIr0- iH(bopMauiﬁHo'l' cucremu: 3HaueHHS Kr, Vs, C; 1 Ca popMyroThcst Ha eramax
1M(POBOro ayJAUTy W MOHITOPHHTY Ta OHOBIIOIOTBCS B PEKHMI PEATbHOTO 4Hacy, 3HHKYIOUH
CyO'€KTHBHICTb YNPAaBIIHCHKUX pillieHb. [101abIIOr0 YTOYHEHHs OTpebye KamiOpyBaHHs BaroBux
KOE(]iIiEHTIB W; HA OCHOBI 6araTop1qHI/IX eMITIPUYHUX BUOIPOK JUIsl PI3HUX IPYHTOBO-KIIMaTHYHUX
30H  JICOKYNOBAHHMX TEPUTOpii. 3amporOHOBAHA METOAMKA MOXC BHKOPHUCTOBYBATHCS SIK
HABYABHHUH KEiC y MiAroToBIi (axiBIliB-CKOIOTIB Ta arpoHOMIB 1iisi (pOPMYBaHHS MPAKTHIHHX
HaBUYOK poOOTH 3 HUPPOBUMHU IHCTPYMEHTAMHU OLIIHKU PEKYJIbTUBAILLII.

Takum  4uHOM, BrpoBa/KeHHsT  data-driven  ympaBiiHHA —~— pPeKYJIbTHBOBAHUMH
arpoaamadTaMu JO03BOJISIE TIOEJHATH EKOJOTIYHY O€3MeKy 3 EKOHOMIYHOK JIOIIBHICTIO.
[udposizaiis MOHITOPUHTOBUX TIPOLIECIB Yy CHHEpPrii 3 TEXHOJOTIsIMUH Ol0€HEepreTU4HOl
¢biTopeMenialii € KJIIOYOBUM IHCTPYMEHTOM 30ajlaHCOBAHOI'O TTIOBOEHHOTO BiJTHOBJIEHHS arpapHOIo
cekTtopy. Bukopucranns interpoBanux IT-pimens Qopmye HamiliHe MIAIPYHTS ISl CTaJIOrO
PO3BUTKY JIEOKYIOBAHUX 1 MOCTPAXKIAINX TEPUTOPIH.
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MIKJOKAJITETHA MOP®OMETPUYHA 3ICTABHICTDb PORTULACA OLERACEA
L. Y IPUCAAUBHUX ATPOLHEHO3AX JIICOCTEIY

JlocmikeHo MiKIOKaIiTeTHY 3icTaBHICTH Mopdomerpuunux o3Hak Portulaca oleracea L. y mpucamubHux
arpoueno3ax Jlicocreny Ykpainu. BcraHOBiIEHO BHCOKY MOJIOHICT POCIMHHUX BHOIPOK 32 MArOHOBUMH, KOPEHEBUMHU
Ta JHCTKOBHMH O3HaKaMH, LI0 OOIPYHTOBYE MOMJIMBICTh CTaHIApTH3Allli POCIMHHOIO Matepiany Uil MapHHX
JOCIIJKEHb CHCTEMHU «IPYHT—POCIIHHAY.

Kawouosi cmoBa: Portulaca oleracea L.; mopdomerpuyHa MiHIHBICTB; OGIOMOHITOPHHT; PajioOeKOIOTIYHUIMA
BiZ0ip; CHCTEMa «IPYHT—POCIIHHAY; CTAHAAPTH3ALlisI BUOIPKH.

HEIKO M.M., assistant, SKYBA V.V., doctor of agricultural sciences
Bila Tserkva national agrarian university

INTERLOCALITY MORPHOMETRIC COMPARABILITY OF PORTULACA
OLERACEA L. INHOUSEHOLD AGROECOSYSTEMS OF THE FOREST-STEPPE

The interlocal comparability of morphometric traits of Portulaca oleracea L. was studied in homestead
agroecosystems of the Forest-Steppe zone of Ukraine. High similarity of plant samples in shoot, root and leaf traits was
established, supporting the standardization of plant material for paired studies of the «soil-plant» system.

Keywords: Portulaca oleracea L.; morphometric variability; biomonitoring; radioecological sampling; «soil—
plant» system; sample standardization.

KopekTHa ominka 0loreHHOi Mirpamii pajioHyKJIIiB Y CUCTEM] «IPYHT—POCIHHA» MOTpedye
KOHTPOJIIO HE JIMIIEe BJIACTUBOCTEH TIPYHTOBOTO CEpeloBHINA, a i Ol0oJOri4HOI CKJIAJA0BOL
nociimkyBaHoi cucremu [3, 5]. [lpupoaHa BHYTPINIHROBHIOBA MIiHJIHMBICTh POCIHH 32 PO3BHUTKOM
[IarOHOBOI Ta KOPEHEBOi CHUCTEM MO)KE BIUIMBATH Ha BapiaOelbHICTh pe3ysbTaTiB BU3HAYECHHS
MUTOMOT aKTUBHOCTI PaIOHYKJIIIIB 1 YCKIJIQIHIOBATH MIXKIIOKamiTeTHe mopiBHsAHHSA [1, 6]. OcobnuBo
II€ aKTyaJbHO Ul MO3aiyHUX NPUCAJAUOHMX arpoleHO3iB MOCTYOPHOOMIIBCBKUX TEPHUTOpIH, e
YMOBH 3BOJIOKEHHS, KHBJICHHS, KOHKYPEHIIlI Ta arpoTeXHIYHOTO BIUIMBY MOXYTb I1CTOTHO
3MiHOBaTH MOPGO(DYHKIIIOHAIBHHI CTaH POCIHUH [5].

Portulaca oleracea L. xapakTtepu3yeTbcs MIUPOKOIO €KOJIOTTYHOK TUIACTUYHICTIO, IIBUIKHM
(dbopMyBaHHSAM HaJ[3eMHOI Macu Ta 3HAYHUM J1alla30HOM MOP(OMETPUUHUX XapakTepucTuk [1, 2,
6], o poOuTH 11eH BUJ IEPCIIEKTUBHUM MOJICIIBHUM 00’ €KTOM T OioMoHITOpHHTY [2]. BomHoUac
JUIS  MOro BUKOPUCTAHHS Yy PAaIlOCKOJIOTIYHUX JIOCHIUKEHHSX HEOOXIHO 3a0e3MedyuTH
MOp(OMETpUYHY 31CTaBHICTh POCIMHHHX BUOIpOK [1, 6]. ¥ 3B’A3Ky 3 UM METOI JOCIIKCHHS
OyJI0 BCTAaHOBHUTHU CTYIiHb MIXIIOKaTITETHOI 3icTaBHOCTI P. oleracea 3a KOMIUIEKCOM MaroHOBHX,
KOPEHEBHX 1 JIUCTKOBUX MOPHOMETPUUHUX O3HAK y MpHCcaIuOHUX arporeHosax Jlicocreny Ykpainu
Ta OOIPYHTYBaTH KpHUTepil CTaHAApPTU30BAHOIO (POPMYBAHHS POCIMHHOI CKJIAJOBOI MapHUX Mpod
«IPYHT—POCIIHHAY.

HocnipkenHs nposeaeHo y 2025 p. y IBOX HpucajuOHMX arpolieHo3ax binonepkiBcbKoro
paiiony KuiBcekoi obmacti — cenax IBaniBka Ta Nocumieka. B IBaniBHi mocmimkeHo 645 pociauH i3
480 momorocnoaapets, y Mocumiii — 350 pocius i3 270 goMorocronapeTs. Binbip 3aiiicHroBamm
y ¢a3i MacoBOT0 IBITIHHS Ta MOYATKY M1010HOmEeHHS. OiHIOBaIH BiCiM MOP(HOMETPUYHHUX O3HAK:
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TUTOIY JIMCTKOBOI TUTACTUHKH, JIOBXKHHY 1 MaKCHMaJbHY HIMPHHY JINCTKA, 1HACKC (OpPMHU JTHCTKA,
MUTOMY OBEPXHEBY LIUIBbHICTB UCTKAa (LMA), KiTbKICTh PONXiB, KUTBKICTh MarOHIB HA POCIHHY
Ta Macy CHpPOro KOpeHs. MDKIIOKaIITeTHI BiAMIHHOCTI BHM3Ha4aau 3a t-kpurepiem Bemua [4],
BITHOCHUM BIOXWICHHSAM cepeqHix 1 BenumumHoio edekty Koena d. CrpykTypy MiHIMBOCTI
XapaKkTepU3yBald 3a KBapTUJIBHO-IIEPLEHTHILHUM TOiTOM, Koedimiearamu nepekpuBanas (Koy),
po3mupeHHs KpaifHixX 3HaueHb (Kexp) Ta MOKa3HUKOM CTPYKTYpHOI 30amancoBaHocTi Kroot/shoot.

3a KIIIOYOBUMH IAaroHOBO-KOPCHEBUMH O3HAKAaMHU MK JIOKQJIITETaMH BCTAHOBIICHO OJM3bKi
3Ha4yeHHs(Tabn.1). Cepeans KinpKicTh maroHiB cranosmna 8,06+0,17 mr./pocnuny B IBaniBLI Ta
8,28+0,26 mr./pocnuny y MocumiBni. BigHocHe BixxuinenHs cranoBmwio 2,73 %, a pisHuus Oyna
cratucTiyHo HesHauymow (p=0,476; d=0,049). Maca cuporo KOpeHS CTaHOBWJIA BiJIIOBIIHO
46,67+£0,99 ta 47,95£1,53 1, 3a BigHOCHOTO BiaxuieHHs 2,74 % (p=0,485; d=0,048). IlokazHuk
K'root/shoot TPAKTUYHO HE BIAPI3HABCSA MK JOKaJIiTeTaMH 1 cTaHOBUB 5,790 Ta 5,791 r-marin .

Tabmurst 1 — IopiBHsWIbHA XapaKTepHCTHKA KJIWY0BHX MAaroHOBO-KopeHeBux o3Hak Portulaca oleracea L. y
JOCJTIKYBAHUX JIOKaJiTeTax

IToxa3HuK IBaniBka, M+m Nocumiska, M+m A, % t (Welch) p d
Kizbxicts narowis ua 1 8,06+0,17 8,28+0,26 273 | 071 | 0476 | 0,049
POCIHHY, IIT.

Maca

46,67+0,99 47,95+1,53 +2,74 -0,70 0,485 0,048
CHPOTO KOPEHS, T
Iloka3HUK CTPYKTYpHOI 5790 5791 +0.013 ) ) )
36amancoBanocTi (Krootishoot ) ’ ' ’

3a BciMa BicbMOMa MOP(OMETPHYHUMHU O3HAKAMHU BIJHOCHI MDKJIOKAJITETHI BiIXHICHHS
cepenHix He mepeBuiyBaiu 3,76 %, a 3HaueHHs d nepedyBanu B mexax Big — 0,073 g0 0,065, 1o
CBIIYUTH TPO BiJICYTHICTh BHPAKEHOTO CUCTEMAaTUIHOTO MOP(ODYHKIIIOHATHFHOTO 3MIIICHHS MiX
JOCITIDKEHUMHU BUOipKamu (Tabi1.2).

Tabmuis 2 — IuTerpajbHa CcTaTHCTHYHA INepeBipka MixiokasiterHoi 3icraBHocrti Portulaca oleracea L. 3a
OCHOBHMMH MOP(OMEeTPHYHUMH 03HAKAMHU

IToxasHuk c. [BaniBka ¢. MocumiBka t p A% d
Cepeanst moma
JIMCTKOBOT IJIACTUHKH, 1,755+0,036 1,807+0,056 -0,79 0,429 +2,96 0,054
cm?
Aosiitra 22,30+0,49 23,08+0,76 ~085 | 0394 | +350 | 0,060
JIUCTKA, MM
[lapra e (max), 12,13+0,27 12,57+0,42 ~090 | 0370 | +363 | 0,061
lizexe Gopu etk 1,845+0,006 1,836+0,001 1,39 0,166 | —049 | —0,073
(L/W), BigH. ox.
[Iuroma noBepxHeBa
LIIJIBHICTB JINCTKA 23,43+0,51 24,31+0,79 -0,93 0,355 +3,76 0,065
(LMA), mr/cm?
KinbkicTh mpoauxis Ha
abakciajbHIl OBEPXHI, 35,05+0,73 36,18+1,13 -0,84 0,403 +3,22 0,058
IT./1I0J1€ O0JIKY
Kibkicrs naroris fa | 8,060+0,170 8,280+0,260 ~071 | 0476 | +2,73 | 0,049
POCIIUHY, IIT.
Maca cuporo Kopess, r 46,67+0,99 47,95+1,53 -0,70 0,485 +2,74 0,048

AmHaii3 1HTEpBaJbHOI CTPYKTYpH IOKa3aB TOBHE MEPEKPHBAHHS 30H <GIAPOY», «ITOMIpPHI»,
«BHpaXeH1» Ta «CWIbHI» 3a KuibkicTio maroHiB (Kow=1,000). BigMiHHOCTI BHUSIBIEHO JMIIE B
excTpeMmanbHi 30HI, ne Koy cranoBuB 0,667. [lns mMacu cuUpOro KOpeHsl IepeKpUBaHHS
HeHTpaiabHOro siapa Oyno Hux4uM (Kov=0,459), ogHak y mpoMiKHUX 1 CHJIBHIN 30HaX 3aIMIIaiocs
BucokuMm abo moBHUM (Kov=0,954-1,000). MakcumanbHa 3adikcoBaHa Maca CHUPOTO KOpPEHS
cranoBuia 235,80 r.

OTtpumani pe3yabTaTu CBiYaTh, IO OCHOBHA YaCTHMHA MOpdOMeTpUYHOro crekrpa P. olerace
B 000X JIOKaliTeTax € 3iCTaBHOIO, TOJII K HAHOLIbIIAa HEOJHOPIAHICTh 30CEPEIKYETHCSI B OKPEMUX
KpaifHiX AuUIsHKax po3nofiry. Came ekcTpemaibHi MOPGOTUIH JOLUIBHO KOHTPOJIIOBATH IiJ] 4ac
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(dbopMyBaHHS aHATITUYHUX POCIMHHUX MPOO, OCKUIBKU IX HENPOIOpIiiiHe MpPEICTAaBICHHS MOXe
3011bIyBaTH 010JI0TiYHY BapiaOenbHICTh pe3yabTaTiB.

Taxum umboM, mocmimkeni nomynsanii Portulaca oleracea L. y mpucagmOnux arponenosax
IBaniBku Ta WOCHITIBKH XapakTEPU3YIOTHCS BHCOKOK MIDKIOKAJIITETHOIO MOPGOMETPHIHOIO
3iCTAaBHICTIO. 3a KIIOYOBUMH IaroHOBO-KOPCHEBUMH O3HAKaMH CTATUCTUYHO  3HAYYIIMX
BIJIMIHHOCTEH HE BCTAHOBJICHO, a BETUYMHU €(eKTy € MiHIMAIbHUMH. Lle 00rpyHTOBYE MOXKIIUBICTh
BUKOPUCTaHHS MOP(OMETPUYHO 3iCTAaBHOI'O POCIMHHOTO Marepially SK KOHTPOJIbOBAHOI
010JIOTIYHOI CKJIaJOBOT MOAABIINX MAPHUX JOCITIHKEHb CHCTEMH «IPYHT—POCIUHAY.

s CTaHJapTH30BAHOTO PaiiOeKONIOTIYHOrO BiLOOPY NOLLIBHO BHKOPHCTOBYBATH POCIMHH
OJHOTO BUJY Ta 3ICTABHOI (PCHOIOrTYHOI (hasu, peecTpyBaTH NArOHOBO-KOPCHEBI XapaKTEPHCTUKH,
OKPEMO KOHTPOJIIOBATH CKCTpeMaJIBHl Mopdorunu Ta 3a0esnedyBaTH HPOCTOPOBY MPHB’SI3KY
pOCIHHHOI MPOGH 10 BIANMOBIAHOI IPYHTOBOI MPOOH. Mop(oMerpruHa EKBIBAICHTHICT HE
CBIIYMTH PO OJHAKOBE HAKONHMYCHHs DAlIOHYKIIIB, TOMY Ha HACTYITHOMY erarni HeoOXigHe ii
MOEHAHHS 3 aHATI30M (i3MKO-XIMIYHUX 1 PATIOJIOTIUHUX BIIACTHBOCTEH I'PYHTY Ta BU3HAYCHHSAM
nutomoi aktuBHocTi 2/ Cs, %°Sr, 225Ra, 40K i 2%2Th [3, 5].
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EKOJIOTTYHE OBTPYHTYBAHHS YUACOBUX PEKHUMIB ®ITOAE3AKTUBAIIIL
PUBOIOCIOJIAPCHKMX BOJOWM 3A ABAPITHOT'O PAJIOHYKJITHOTI'O
3ABPY/JIHEHHS

3a pe3ynpTaTaMM BTOPMHHOIO aHaNli3y KaMEpPHO-MOJEIBbHUX JaHUX OOIPYHTOBAHO IHIEKC BTpaTH
¢biTone3aKTHBAIIHOTO TMOTeHNiay TenodiTiB 3a BiATEpMiHyBaHHS BWIIyYeHHS HaJ3eMHOI ¢iTomacu. BusHaueHo
panioHyKiIiI-crienn(ivHi YacoBi PeXUMHU €KOJIOTTYHOTO pearyBaHHs.

KnarouoBi cioBa: aBapiiiHe pajioHyKJigHe 3a0pyJHEHHS; pUOOroCHOAapchKi BOJOWMHM;  TelodiTH;
(biToe3aKTHBALLIST; YACOBI PEXKUMH pearyBaHHsI; eKoJIoTiyHa Oe3meka.

SKYBA V.V., doctor of agricultural sciences
Bila Tserkva national agrarian university

ECOLOGICAL SUBSTANTIATION OF TIME REGIMES FOR PHYTODEACTIVATION
OF FISHERY RESERVOIRS UNDER EMERGENCY RADIONUCLIDE
CONTAMINATION

Based on a secondary analysis of chamber-model data, an index of helophyte phytodeactivation-potential loss
caused by delayed removal of aboveground biomass after emergency fallout was substantiated. Radionuclide-specific
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time regimes for ecological response were determined.
Keywords: emergency radionuclide contamination; fishery reservoirs; helophytes; phytodeactivation; response
time regimes; environmental safety.

CydacHi pHU3UKM aBapiHOTO HAJIXO/UKEHHS pPa/liOaKTUBHUX PEYOBUH Yy JIOBKULISA
aKTyali3yloTh PO3pOOJICHHS IBUAKUX, €KOJOTIYHO OOTPYHTOBAHUX 3aX0/iB pearyBanHs. Oco0InBoO
Bpa3JIUBUMHU € HEBEIMKI PHOOroCronapchki BOJOMMH 3 OOMEKEHUM BOJOOOMIHOM, Ji€
PaMIOHYKIIIIA MOXYTh OIEPATHBHO TMEPEPO3MOAUISATHCS MK BOJHOK TOBIICIO, JTOHHUMH
Bimkimamamu Ta Oiotoro. OmHMM 13 TNPUPOJOOPIEHTOBAHUX 3axoJiB € (iTome3akTuBamis —
KOHTPOJIbOBaHE BUIIYYCHHS HA/I3eMHOI OioMacu renoditis, sika akyMysroBaia pagionyktiay [1-4].
[Ipore pe3ynbTaTUBHICTh TAKOrO BTPYYAaHHS BHU3HAYAETHCS HE JIMILIE IUIOIICIO 3apOCTaHHS, a
mepenyciMm CTPOKOM TICHsl BUNAQMIHHS, CE30HOM, XIMIYHOKO (OpPMOIO paJioHyKIia Ta
(GYHKI[IOHATLHUM CTaHOM POCIIMHHOTO YIPYHOBaHHS.

Merta pocmigkeHHs. Po3poOuTu HOpMOBaHMH iHIEKC BTpaTd (iTOAEC3aKTHBALIKHOTO
MOTEHITIATy 3a BiITEpMiHyBaHHS BUAAIICHHS HaA3eMHOI piToMacu Ta Ha HOTO OCHOBI OOTPYHTYBAaTH
panioHyKIiI-criennpidHi 4acoBi PEXHMMH €KOJOTIYHOrO pearyBaHHs JUIS PUOOTrOCHOIApCHKUX
BOJOMM.

Marepian i MeTogu. ABTOPOM BHUKOHAHO BTOPMHHHUU CIICHApHUN aHali3 OMyOJIiKOBaHMX
pe3yNbTaTiB KaMEPHOTO MOJENIOBaHHA [1] 3 ypaxyBaHHSM BIaCHHX HallpalfoBaHb II0JI0
PaslioeKOJIOTIYHOTO MOHITOPHHTY MIrparlii TeXHOTeHHHX PaTiOHYKIIIIIB y CHCTEMi «BOJa — JAOHHI
BIIKIaAXM — BOJAHI pociauHW» [2]. BuximHi cueHapii OXOIUTIOBAIM pa30Be HAJIXOKCHHS
PamioOHYKIIIIIB A0 BOJOWM i3 3apoctaHHsM 10—40 %, m’aTh KaJCHIAPHUX MOMEHTIB BHUIAiHb Ta
nominanTHi 111 Bogoim [omices i Jlicocteny Ykpainu renoditu — ouepert 3Buuaiinuii (Phragmites
australis (Cav.) Trin. ex Steud.) i pori3 By3skonuctuii (Typha angustifolia L.). AnanizyBanu rpymnu
PafioOHYKIIIIIB 13 MOAIOHOI JAMHAMIKOIO: 18Ry, 106Ry; NSy, 134Cs, 137Cs; 141Ce, #(Ce. HayxoBo-
aHAJITHYHA HOBHM3HA TOJISTA€E y MEPETBOPEHHI OMyOIIKOBAHUX CIEHAPHHUX OI[IHOK Ha HOPMOBaHUIA
iHAeKC BTpaTd (PITOJAE3aKTUBALIIMHOTO TMOTEHI[ially Ta OMepaliiiHy MaTpulll0 YacoBOl
npioputeTHOCTI. [HAEKC Li pO3paxoByBa BiTHOCHO BEPXHBOI MEXi paHHBOTO BuirydeHHsS Eo = 40
%:

Li=(1 —E:./Ey) X 100 %,

ne E; - MojenbHa yacTka pajiioHyKIIiia, SKy MOXKHa BUIYYUTH Y MOMEHT t; Eo - BepXHs Mexa
BIWJIy4eHHS ynpoJoBx nepmux 1-3 ai6. Ockinbku Eo € MakCMMalbHOIO CLIEHApHOIO OLIHKOMO, L
IHTEPIIPETYBAIMN K KOHCEPBATUBHUI MOPIBHSUIBHUN 1HAMKATOP, @ HE SIK YHIBEpCAIbHUM MOJbOBUI
Koe(illi€eHT.

Pesynbratu Ta 0OroBopeHHs. 3a BUIQAIHHS Yy MEpioj MaKCUMAaJbHOI HAJ[3eMHOI (iToMacu —
OpieHTOBHO 3 | numnHA 10 1 BepecHs — BUIANCHHS POCIUH yNpoJoBxk 1-3 116 mMoxe 3abe3neunTu
BuiyueHHs 10 40 % KOXXHOTO 3 PO3MVISIHYTHX PaalOHYKJIIIB, 0 HaJAIMIUIM A0 exocucteMu [1].
[Tonanpina 3aTpUMKa 3MEHIIYEe YacTKy aKTUBHOCTI y HaJ3eMHUX OpraHax yHaclliJJOK BUMHMBAHHS,
010JIOTIYHOTO BHUBEACHHS, PAJIOAKTHUBHOTO pO3MAaJy Ta NEPEepo3MOJAUTYy MIK KOMIIOHEHTaMHU
Bosoiimu. HopmoBaHi 3HaueHHs iHaekcy L HaBeneHo y Taba. 1.

Tabnuus | — HopmoBaHa BTpaTa (iToae3akTuBaliiiHOro NoTeHuiany 3a BiqTepMiHyBaHHSI BUAAJEHHS HA/I3eMHOI

(piTomacu
I'pyna pagionyxizis Hlo 1;/3 Ao, Yepes 10 1i6, % | Yepes 30 x1i6, % Ianexc Brpatu Lio / Lao, %
103Ru, '°Ru 1o 40 <17 <7 >57,5/>2825
%8r, **Cs, *7Cs 1o 40 ~20 <10 =~50,0/>75,0
141Ce, "Ce 1o 40 <27 <24 >32,5/>40,0

IIpumirka: [H1eKc po3paxoBaHO BiHOCHO BepxHBOI Mexi BuiydeHHS 40 % 3a HaHOLIBLI CIPHUATIMBOIO PaHHBOTO
CIICHAPIIO; 3HAKH > Ta = BiJOOPaKalOTh OOMEKCHHS BUXiTHUX MOACIBHHUX OI[IHOK.

HaiiBuiy yacoBy 4yTJIMBICTh BUSIBIICHO JUIS 130TOIMIB PYTEHitO: Lio CTAHOBUTH MIOHAWMEHIIIE
57,5 %, a Lso — monaiimene 82,5 %. lis cTpoHIIiIO Ta 11€3110 BiAMOBIAHI 3HAYEHHS JTOPIBHIOIOTh
6mu3bko 50 % 1 He meHme 75 %. [3oTomu nepio OBIIE YTPUMYIOTHhCS Y HaJ3eMHIM (iTomaci,
OJIHAK HaBITh sl HUX BiaTepminyBaHHs 10 30 mi06 3mMeHIye nmoTeHmian moraimenie Ha 40 %. Le
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Ja€ MiACTaBU BU3HAYUTHU 1-3 100M SIK KpUTHYHE BIKHO pearyBanHs; no 10 mi6 3axin 30epirae
oOMexeHy eeKTUBHICTD, a 0113bK0 30-1 100K HOTro BHECOK CTAE MEPEBAKHO 3ATUIIKOBHM.

JIyst BUTIa IiHG /10 TTIOYATKy aKTUBHOI BereTarlii BUIaJeHHS POCIMH Yy JUITHI—BEPECHI € ICTOTHO
MEHII pe3yJIbTaTUBHUM: MOJIeJIbHA YacTKa BUIy4eHHs He nepeBuulye 13 % ains i3oTomiB 11epito, 2,3
% 11t pyTeHito Ta 6mu3bko 2 % Uit cTpoHIito 1 nesito [1]. OTxe, miioma 3apoCTaHHsS HE MOXKe
OyTH €IUHUM KPHUTEPIEM NMPUUHATTA pimeHHsa. HeoOXimHO BpaxoByBaTH aary i (Gopmy BUTIAIiHB,
(dbazy pO3BUTKY yrpymoBaHHS, 3amac HaJa3eMHOi OloMacu, TIIPOJOTIYHUMA PEKHM  Ta
Bupocnenudiyai mapaMeTpu mnepexoay. baraTopiuHi cmocTepeKeHHsI TaKOXK CBiAYaTh MPO YaCOBY
MIHJIMBICTh MAPaMETPiB 3HMKCHHS NMUTOMOI aKTHBHOCTI PaAiole3il0 y BHIIUX BOISHHUX POCIMHAX
[2, 5].

IpakriyHa peanisaiis Mae HOEIHYBATH paniauiﬁHy i exocuctemMHy Oesmeky. [loaBapiiina
TOTOBHICTh Hependavae KapTyBaHHs 3apoCTeii, OLIHIOBAaHHs 3alacy HaJ3eMHOI (diromacH,
BU3HAYCHHs Oe3meuHuX MiA’i34iB Ta JOricTUKM TumuacoBoi i3ossnii. Ilicns Bumamines
NEPUIOYEPTOBUMH € PATIOMETPUYHUN KOHTPOJb BOAM 1 POCIMH, OKOHTYPEHHS 3a0pyAHEHHS Ta
BHOIp AUISTHOK CEJICKTUBHOTO BHKOIIYBAHH. Cy1inpHe 3HUIICHHS an6epe>I<HHX yIpymnoBaHb
CKOJIOTIYHO HEBUIPABJAHE 4Yepe3 IXHI HEPECTOBY, KOPMOBY, OeperosaxmcHy i 610®1anpau1HHy
ynkuii. Bumydeny diromacy HEOOXiXHO i30TI0BATH BiJ MOBTOPHOTO MOTPAILIAHHSA y BOZOWMY,
OXapakTepu3yBaTH 3a MHUTOMOI aKTHUBHICTIO Ta JHMIIE TMICAS IOr0 BHU3HAYaTH CHOCIO
TPAaHCHIOPTYBAHHs, THMYACOBOIO 30€piraHHs 4y MOAAILLIOr0 IOBOKEHHS. Ii BUKOPHCTaHHS SK
KOpMy, KOMIIOCTYBaHHSI a00 HEKOHTPOJIBOBAHE CIIATIOBAHHS € HEMPUITYCTHMHMHU [0 OTPHMAHHS
Pe3yJIbTaTiB PajlioIOri4HOr0 KOHTPOIIIO.

BucHoBKH. 3anpomnoHOBaHWH 1HAEKC KUIBKICHO TMOKa3aB, IO BIATEPMIHYBaHHS BUIAJICHHS
Ham3emHoi ¢iromacu g0 10 mi6 cympoBomkyeTrbes BTparor  32,5-57,5 % paHHBOTO
ditone3akTuBaliitHoro norexmiany, a 10 30 xi6 — 40,0-82,5 % 3aiexHo Bif rpymH paaioOHYKIIiIiB.
OGrpyHTOBaHO TPH PEKMMH PEaryBaHHs: Kputnaauid — 1-3 100u, oOMexxeHo eexTuBHUNA — 10 10
ni6 1 3ammmkoBuid — O6mu3pko 30 mio. HpaKTI/IqHa [IHHICTD meoay MOJISITAE 'y MOKITMBOCTI
BKIIIOYCHHS 4aCOBOI MATpHIli 10 IUIAHIB aBapiiiHOTO eKOJOTiYHOr0 pearyBaHHsS pasoM i3
HOl'IepeI[HlM KapTyBaHHSM 3apOCTEH, PaIiOMETPHYHHM KOHTPONEM Ta OE3MEYHOIO JIONiCTHKOI
BUITy4eHOT OiomacH. IHIeKc Mae 3aCTOCOBYBATHCS fK IHCTPYMEHT NPIOPHTH3ALi; OCTATOYHE
PIlICHHS [OBUHHO CIIMPATHCS HA 00 €KTHI BUMIDIOBAHHS, CE30HHICT, XiMI4HY (opmy
PafiOHYKIIIJIIB 1 €KOJIOTIYHY IIHHICTh POCTUHHUX yIrPYINOBaHb.
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The theses summarize an integrated approach to the safe and sustainable harvesting of wild medicinal plants in
Ukraine. The necessity of monitoring resource status, toxic contaminants, and soil-to-plant radionuclide transfer is
substantiated.
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JIMKOpOCi JiKapChKi POCIMHU € BaXJIMBUM KOMIIOHEHTOM IPUPOAHUX €KOCUCTEM 1 BOJHOYAC
LiHHUM JKEPENoM JIiKapchKOl POCITMHHOI CHPOBHHHM. IX BMKOPHCTaHHsA mepeOyBac Ha HepeTHHi
OXOpOHHU OI0pI3HOMAHITTS, MPHUPOJOKOPUCTYBAHHA, (APMAKOTHOCTUYHOI SIKOCTI, BETEpUHAPHOI
MEIUIMHU Ta eKoJoriyHoi Oe3meyHocTi. CydacHi yMOBM KJIIMAaTHYHHMX 3MiH, TpaHchopmarii
3eMJIEKOPUCTYBAHHS, BOEHHO-TEXHOT€HHOI'O HaBaHTaKEHHs Ta 30€peXeHHS TOCTYOPHOOUIBCHKOIO
PalioaKTUBHOTO 3a0pYAHEHHS 3YMOBIIOIOTH HEOOXITHICTh MEPErIsy TPAAWIIHHUX MiJXO0JIB 10
3aroTiBJl i OLIHIOBAHHS MPUPOIHOI POCIMHHOI CUpoBHHH [ 1, 2].

Bunose OararctBo nikapcbkoi (Giopu  YKpaiHM HE € TOTOXHUM  (aKTUYHOMY
eKCIUTyaTariiHoMy pecypcy. HaykoBo o0OrpyHTOBaHa 3aroTiBisi TIOBHHHAa BpaxOBYBaTH CTaH
KOHKPETHOI LIEHOMOIMYJIALI, TUII 1 30€pe’KEeHICTh OCEIHIA, YPOXKalHHICTh 3ar0TOBJIIOBAHOIO OpraHa,
croci®é BiIHOBIIEHHS BHIY, OXOPOHHHUH CTaTyC, PETIOHAJBbHY PIAKICHICTH Ta IHTEHCHUBHICTb
BuiydeHHs. OcoOJIMBO €KOJIOTTYHO PU3MKOBAHUM € 301p KOpPEHIB, KOPEHEBHUI 1 I[UIUX POCIUH, a
TAaKO’X HaJMipHE BWJIYYEHHS TE€HEpAaTUBHUX OpraiB. TOMy CTanuii MiIXix Mae TO€IHYBATH
aKTyallbHI TOJIbOBI PECYpCHI1 OLIHKHU 3 MPUHLHUIIAMHU HAJIeKHOI MPAKTHUKU BUPOIIYBaHHA 1 300py
JKapChKOi POCIMHHOI CHPOBHHH, TPOCTEKYBAHICTIO TOXO/DKEHHS TMAapTii Ta TOBTOPHUM
MOHITOPUHTOM CTaHy TPUPOTHHUX MOMYJIsIii [3, 4].

Exomnoriuna 6e3meyHiCTh JUKOPOCIOl CHPOBHHM HE MO)KE€ BU3HAYATHUCS JIMIIE ii IPUPOIHUM
MOXO/UKEHHAM. PociinHM, 3aroToBiieH] 1M03a arpoeKOCUCTEMaMH, 3[aTHI HaKONWYYyBaTH TOKCHYHI
€JIEMEHTH, 3aJIMIITKHU TeCTUIMIIB, PAIIOHYKIIIIN Ta 1HINI 3a0pyIHIOBAYl 3aJIEKHO BiJl BIACTUBOCTEH
IPYHTY, 1CTOpii BUKOPUCTAHHS TEPUTOPIi, aTMOCHEPHOTO MEPEHECEHHs MOMIOTAHTIB 1 O10J0TTYHUX
ocobnmBocTel Buay. OTXKe, MOHATTA <«IMKOPOCTa» HE TIOBUHHO OTOTOXKHIOBATHUCS 3 TMOHATTSIM
«EKOJIOTIYHO yucTay. Jlng 3a0e3nedeHHs SKOCTI HEOOXiNHUN MPOCTEXKYBAHUU IAHIIOT «BHJI 1
MOMYJSILisi— JIISHKa 300py — 3aroTOBJIIOBAaHMM OpraH — MapTis CyXOi CHUPOBHMHU — JIIKapchbKa
¢dopmay, 1ONOBHEHUH OOTaHIYHOIO aBTEHTHU(IKALI€I0 Ta KOHTPOJEM pEIEeBAaHTHUX KOHTAMIHAHTIB
[4,5].

Ocob6nuBoi yBarn B YKpaiHi moTpeOye paaioeKoJIoTiYHa OIiHKA JIKapChKOI POCIMHHOL
cupoBuny. Y Bignanenuii mepiox micns aBapii Ha Yoprobumserkiit AEC pamiomykmian 3'Cs i ©Sr
3aJIMIIAIOTHCS €KOJIOTIYHO 3HAUYLIMMM 4Yepe3 IX TpUBali MepioAM HamiBpo3Maly Ta HEOJHOPIAHUMN
MIPOCTOPOBUI PO3MOIIN y IPYHTOBO-POCIMHHUX CHUCTeMaX. PiBeHb HAaKONMMYECHHS BU3HAYAETHCS HE
JMIIE AaKTHBHICTIO pAaJiOHyKJIiZa B IpyHTI, a ¥ MHoro Oi0JOCTYIHICTIO, KHCJIOTHICTIO,
IPaHyJIOMETPUYHUM 1 MIHEPAJIOTIUHUM CKJIAJOM IPYHTY, BMICTOM OpIaHIYHOi pPEYOBMHHU,
320€3MEUEHICTIO KalieM 1 KaJbLieM, TiIPOJIOTIYHUM PEKUMOM, BHJOM pOCIMHH, OPraHOM i
dbenodazoro [6, 7].

AHai3 cyyacHUX HayKOBHX MIJIXO/A1B 3aCBIIUY€E, 110 MPOCTE MOPIBHSIHHS MUTOMOI aKTHUBHOCTI
pI3HUX BUJIB HE € JOCTATHIM JJIsl OIIHIOBAHHSA 1X O101HAWKAIITHOT mpuaaTHOCTI. Brcoka 31aTHICTh
710 HAKOIIMUYEHHsI PaJiOHYKIIi/Ia I11e He O3Havae, 10 BUJ MOXKe OyTH HaJiHUM 1HAMKATOPOM CTaHy
cepenoBuIia. Jlist HOro HEOOXi/HI BIATBOPIOBAHUH 3B’530K MIXK 3a0pyIHEHHSM IPYHTY Ta BMICTOM
pazioHyK1i1a B pOCJ‘II/IHl CTaH,Z[apTI/BaLll}I 3arOTOBIIIOBAHOTO OpraHa i (eHodasu, OIIHIOBAHHS
BHYTPIIIHBOBHUJIOBOI Ta CE30HHOI MIHJIMBOCTI, @ TAKOX KIJIbKICHE BHU3HAYEHHS HEBU3HAYEHOCTI.
JIOIIBHUM € PO3MEKYBaHHs KOHueHTpaumHoro BIHOILICHHS, arperoBaHoro KoedirieHTa
Mepexofy 1 TEXHOIOTIYHOI YACTKM eKCTPAaKMil pajiOHYKIiAa, OCKUTBKM Il  MOKA3HHKH
XapaKTepU3yIOTh Pi3HI eTanu Mirpaiii Ta GakTU4HO1 eKkcro3uii [6, 7].

Baxxn1Boro MeT010/10T14HOI0 NPOTAIMHOK 3alINIIAETHCA HEJOCTATHS KUIBKICTD JTOCIIPKEHb,
SKI TIPOCTEXKYIOTh HOBC)]IHKy pamoHmemB BiJl JIISIHKK 300py JI0 TOTOBOI JiKapchKoi dopmu.
Bumict ¥'Cs a6o %Sr y cyxiit pocnuHHiNi CcHpOBHMHI He 03BONSE O€3MOCEPEHBO OLIHHTH
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HAJIXOKEHHS pazuoHyKJnt JI0 OpraHi3My IiCIsi NPUTOTYBAaHHs HACTONO, BIABapy 4H BOJHO-
CIIUPTOBOi HACTOWKH. TOMY MEpCIeKTHBHI TOCTIKCHHS MAlOTh BKIIOYATH CHHXPOHHHIA BifOip
IPYHTY 1 POCIMH, CTaHIApTU3aIlil0 (EHONOTIYHOI (a3u Ta opraHa pPOCIWHHU, BHU3HAYCHHS
MMOKa3HUKIB TPYHTOBO-POCIMHHOTO MEPEX0ay 1 MaTepialbHUI OallaHC i1 Yac eKCTPAKITIi.

IHTerpauiﬂ €KOJIOTIYHOTO, PEeCypcHOro, (hapMaKOTHOCTHYHOTO Ta PajiOeKOJIOTIYHOTO
MiIXO/LB JI03BOJISIE 3ANPOIIOHYBATH KOHLICITYalbHy MOJCIb KOHTPOIIIO: «IUISHKA 300py —IPYHT —
TOIYJIsIis — BUL 1 OpraH —Cyxa CHPOBMHA — JIKapchka (opma — excrosuiis — epekr». Taka
TOCIIi10BHICTh 3a0e311euy€e MPOCTEKYBAHICTh [OXODKCHHS CHPOBHHH i BOJHOYAC 1a€ MOXKIIHUBICTD
BCTaHOBUTH KPHTHYHI TOYKH (hopMyBaHHsS pPH3HKy. BerepuHapHe BHKOPHCTaHHS pOCJIHHHOl
CHPOBHHHM TaKOX IOTPeOye OKPEMOro IOKa30BOTO OLIHIOBAHHS, OCKUIBKH TpajHIliiiHe
3aCTOCYBaHHS, aKTUBHICTD in Vitro, BAKOPUCTAHHS K KOPMOBOI JJOOABKH Ta KIIIHIYHA €)EKTUBHICTh
€ PI3HUMH PIBHAMH JIOKa3iB 1 HE MOXKYTh aBTOMATUYHO OTOTOKHIOBATHCH [8].

Ormxke, OesedHe BHKOPHCTAHHS JUKOPOCIMX JIKAPCBKHX POCIHH VYKpaiHH IOBUHHO
IPYHTYBAaTHCS HAa aJANTHBHOMY YNpPABIIHHI NPUPOIHHMH PECYpCaMH Ta KOMILICKCHOMY
CKOJIOTTYHOMY KOHTPOJI. leopHTeTHHMH HANpsIMaMK TOAAIBIINX JIOCIIUKCHD € aKTyalli3aLiis
PECYPCHUX OLIHOK IOMYIJISLIH, IeonpocTopoBa MacHOpPTH3ALLs I[lJ'IHHOK 300py, OILIHIOBAHHS
KOMILIIEKCY KOHTAMiHAHTIB, CTAHAAPTH30BaHE JOCTiKEHHS lepexony = Cs i gOSI'YCI/ICTeMl «PYHT
— pociHa — JIiKapchKa (bopMa» Ta (OPMYBaHHS HAYKOBO OOIPYHTOBAHHMX MOJeliei Oil0iHIUKAIIT.
Peanizariis Takoro miAXoay CHPHUITHME OJHOYACHOMY 30€peKeHHI0 NpUpOIHUX (ITOpecypcis,
MiABUILEHHIO OE3MEYHOCTI JIIKAPCHKOI CUPOBUHHM Ta PO3BHUTKY JIOKA30BOi OCHOBH ii MOJAIBIIIOTO
MEIUYHOTO 1 BETEPUHAPHOTO BUKOPHCTAHHS.
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GRANITE OUTCROPS, STONE STRUCTURES, FRESHWATER SPONGES AND
BIVALVE MOLLUSCS IN NATURAL WATER PURIFICATION

A working hypothesis of a local biogeochemical barrier in the Ros River near Bohuslav is proposed, where
granite substrate, hydrodynamics and filter-feeding organisms may jointly alter the transport and transformation of
suspended and dissolved matter. A monitoring scheme is proposed to verify the contribution of freshwater sponges and
bivalves to water quality regulation.

Keywords: biosafety, biogeochemical barrier, Ros River, granite, Spongilla, freshwater bivalves.

bionoriuna 6e3meka BOJHUX €KOCUCTEM OXOILTIOE HE JIUIIE PU3HKH, TIOB’S3aH1 3 MATOTCHAMU,
a 1 30epexeHHs (YHKIIOHAIBHOI IIJTICHOCTI 010TH 3a BIUIMBY XIMIYHHX 1 (DI3WYHUX YMHHHKIB.
3akoHOIaBYE BU3HAYCHHS O10JI0T1YHOI Oe3neku B YKpaiHi MOB’s3ye ii 31 cTaHOM cepeioBHINA, 3a
SIKOTO HE JOIMYCKAE€ThCSl HETaTUBHUM BIUIMB O10JOTIYHMX, XIMIYHHUX 1 (I3MYHMX YMHHHKIB Ha
moauHy Ta Oiosioriydi 06 exTH moBKULIA [1]. Jns mManux 1 cepegHiX piduok OcoOIMBHE 1HTEpec
CTaHOBJIATH JUISHKH, JI€ T'eoJioTiuHa OyaoBa pycia Oe3rnocepenHpo (GopMye yMOBH iCHYBaHHS
yrpynyBanb-¢inerparopiB. ¥ borycnasi piuka Pock mepeTwHae QUISHKY BHXOJIB TPAaHITIB, IO
dbopMyIOTh TOpOTH, OpWJIM Ta CKeJIbHI CcyOcTparu; mam saTtka «BiacioHeHHS OOTyciIaBChKHX
IPaHITIB» XapaKTEePU3Y€ETHCS BUXOAaMH MIOPiJ Y pycii Ta Ha 000x Oeperax [2—3].

Meta pobotu: o6rpyHTYBaTH poOouy rimore3y mnpo borycnaBcbkuii GioreoxiMiuHuil 6ap’ep
SK JIOKQJIbHY AUISHKY PIYKOBOI €KOCHCTEMH, JI€ B3aEMOJIS IPAaHITHOTO CyOCTpaTy, TiIpoAHMHAMIKA
Ta MPUKPIIUICHUX OPraHi3MiB-PiIbTPATOPIiB MOXKE 3MIHIOBAaTH MITpPAIlil0 3aBUCIUX PECYOBHH,
OIOTCHHMX €JICMEHTIB, CHIIIIIII0 Ta YaCTUHU 3a0pyAHIOBATBHUX pedoBHH. OKpeMy yBary mpHIijIeHO
npicHoBoAHIM Tyomi Spongilla sp. (Mopdonoriuno moxnuBuii S. lacustris) Ta JBOCTYJIKOBUM
momtockam Unionida.

[IpoananizoBaHO MOJIbOBI CIOCTEPEKEHHS Y pailoHi borycnaBchKoro rpaHiTHOTO OroJeHHS, 13
BUPAa3HHUM MAacHBOM 3eJIeHOi I'yOKomoaiOHoi 0ioTM Ha KaMm’stHOMY cyOctparti. fIka y cydacHHX
pobotax S. lacustris ommcyeTbcsl SIK MOIIMPEHAa MPICHOBOAHA T'yOKa MOMIpPHOT 30HH, 37aTHa
e(eKTHUBHO (iIbTPYBATH YACTUHKHU Ta B3aEMOJIISITH 3 MiKpoOioToro [4,5].

l'eonoriuna mnepemymoBa Oap’epHoro edekty. ['paHiT € MiHEepaTbHO HEOAHOPIAHUM
cyOcTpaTtoMm, y CKIaal SIKOTO TEpPEeBakalOTh KBapll, IMOJBOBI Immaru Ta cimoau. [lig gac
BUBITPIOBaHHA 3 MEPBUHHUX MiHEpaliB y BOJIHY (a3y mepexoaars pozunHeHi ¢popmu Si, Ca, Mg,
Na, K Ta iHIII KOMIOHEHTH, MPUYOMY IXHIM MOTIK 3aleXuTh Bin MiHepasorii, pH, Tpuanocti
KOHTakTy BOJIM 3 TOPOJOK Ta TiapoauHamiku [6,7]. Ha nminsgHii Oo0ryciaBcbKUX TOpPOTiB
reoJIOrYHUN CyOCTpaT OJIHOYACHO CTBOPIOE HEPIBHOCTI pycia, MIKPO30HH PI3HOI MIBHJKOCTI Teuli
Ta BEJUKY IUIOILY MOBEpPXHI A KOJOHI3alii nepudiToHOM, TyOKamMH, MakpOBOJOPOCTAMHU i
oe3xpedbeTHuMu. OTxe, «Oap’ep» IOLUIBHO PO3YMITH HE K TE€PMETHUYHY IE€pPEeNoHy, a fK
IIPOCTOPOBY 30HY 3MIHU IIBUAKOCTI IIEpEHECEHHS Ta TpaHCPOopMallii pedYOBHUHHU.

[IpicHOBOAHI TYOKHM € cuASUMMU (iIbTpaTopamMu. BoHM NpoOmycKaioTh BOAY 4Yepe3 CHUCTEMY
KaHaliB, 3aTPUMYIOUYM Ta IMEPETPaBIIIOIOYN OpPraHidHI YAaCTMHKM M MIKpOOpPraHi3MH; IpU LbOMY
MIKpoOioM ryOKkHu Oepe y4yacTh Yy NMEpeTBOPEHHI BYIVIELIO, a30Ty Ta IHIMX cnoayk [4,5]. s S.
lacustris MPUHIMIIOBO BAa)KIMBOIO € KPEMHE3€MHA CKeJIeTHa cHcTeMa: ii CIIKYJIH YTBOPIOIOTHCS
nusixoM OlomiHepanizaii cumirito [8]. Lle cTBoproe 1ikaBuii 3B’SI30K 13 TPAHITHUM CYOCTPAaTOM:
YacTHHA PO3UYMHEHOTO CUJIIII0 HAAXOAUTH A0 PIUKH BHACTIAOK BHUBITPIOBaHHS MiHepailiB, a OioTa
Oepe yyacTh y HOro KOpOTKOYaCHOMY BUJIyY€HHI Ta MOBTOPHOMY MOBEPHEHHI B KpyroooOir. Tomy
NPUCYTHICTh TYOKM Ha KaM SHUX IIOBEPXHSAX MOKHA pO3IJISATH SK TOTCHUIHHUA Mapkep
cTaO1IbHOT MIKPOT1IPOIMHAMIYHOT HIIII.

[lopcTka MOBEpXHS IPaHITy Ta MOPOKHUHU MK OpHIIaMH 3aTPUMYIOTh OpPraHiuYHUH JAETPUT 1
CTBOPIOIOTH cyOcTpar Juisi OakTepiaibHUX O10muiBOK. ['yOKa, y CBOIO yepry, Mmepersrye 4acTHHY
BOJIHOTO TMOTOKY 4Yepe3 TKaHUHY Ta MEPEeBOIUTh 3aBUCILY PEYOBHUHY 3 BOAHOI TOBII y MPHUKPIMIICHY
6iomacy. Ii crikyu € ToKaIbHEM pe3epByapoM O6ioreHHoro Si, a OB’ a3aHHuil i3 TYOKO0 Mikpo6ioM
MO>Ke TpaHC(hOpMyBaTH OpraHiyHy PEYOBHHY Ta CHOJYKHU a30Ty [4,5,8]. 3a HassBHOCTI 3a0pyHEHHS
s Kk (QyHKIIS Mae MOABIMHUI xapakTep: ¢GUIbTpallisi KOpUCHA ISl BWIYYEHHS YaCTUHOK, ajie
HAKOMHWYEeHI KOHTAMIHAaHTH MOKYTh NEPETBOPIOBATH I'yOKYy Ha «apxiB» cTaHy BOAH. JlociipKeHHs
S. lacustris y cyOapkTW4HIM pIidIll TMOKa3ajdd HAKOMMYEHHS 3a0pyIHIOBAYiB 1 MOXJIHMBICTD
BUKOPUCTaHHA TYyOOK sK O10iHAMKATOpiB; Cy4acHi poOOTH TaKOX J€MOHCTPYIOTh 3[aTHICTh
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MPICHOBOAHKMX T'yOOK HAKOMMMYYBATH MOTEHIIIHHO TOKCHYHI efemeHTH [9,10].

Momtocku Unionida € me ofHi€r0 (yHKIIOHAIBHO BaXIUBOIO Tpymnoto ¢inerparopiB. Bonu
BIJIYYAIOTh 13 BOJAHOI TOBII BOJOPOCTI, OaKTepii, OpraHiuHi Ta HEOpraHIYH1 YaCTUHKH, IMICIIs YOTO0
YaCTUHA PEYOBHMHU TOBEPTAETHCS Y BUIJISLII €KCKPEMEHTIB 1 nceBaodexanii, popMyroun JIOKaJIbHI
ocepenku 6ioreoximMiuHoi akTUBHOCTI Ha jHI [11-13]. Tomy HasgBHICTH MOJIOCKIB HIDKUYE ab0 cepent
TPaHITHUX TOPOTIB TOTCHIIMHO MiJCHIIOE «IIEPEeXOAn» MIXK IEeJariYHol 1 JTOHHOIO (a3aMu.
Jlo1aTKOBO TKAHUHHU MOJIIOCKIB MOXKYTh HAaKOMHYYBATH JEAKI METalld Ta 1HIII KOHTaMiHaHTH, L0
pOOHUTH X MEPCHEKTUBHHUMH IHTErpAIbHUMH O10OMOHITOpaMH, XOYa IHTEpIpeTalis pe3yJabTaTiB
notpedye BpaxyBaHHs BIKY, BULy, CE30HY, TpO(hIYHOTO cTaHy i reoximii guisaHku [12,14].

i

Puc. 1. Hicnonozma ryoxa Ha kam’ssHomy cyOcTpari B piuni Pocs.

bio6e3nekoBuit aciekt. PuIbTPaTOPU MOKYTh KOHLEHTPYBATH HE TUIBKU MOKUBHI PEUOBHHU
Ta MIiKpoOioTy, a i OiloJoriuHi areHTH Ta KOHTaMiHAHTH. /{7 MPiICHOBOJHHMX TYyOOK ITOKa3aHO
MOJKJIMBICTB 3aTpuMaHHs oorucT Cryptosporidium Ta nuct Giardia, 1110 BiJKpHBa€ MEPCIEKTUBY 1X
3aCTOCYBAHHS SIK €KOJIOTTYHUX OIOMOHITOpIB, aJie OJTHOYACHO BUMarae 00epeKHOTO IMOBOKCHHS 3
npobamu [14]. Takum unHOM, BifOip T'yOOK 1 MOJIIOCKIB JUISL JOCTIIKEHHS Ha MAaTOTEHH, Ba)Ki
MeTanu abo opraHiuHi 3a0pyIHIOBadl Ma€ 3/1HCHIOBATHCS 32 PU3UK-OPIEHTOBAHUM IMPHUHITUIIOM i3
BUKOPHUCTaHHAM 3ac00iB 1HIMBIYaJIbHOTO 3aXUCTy, TEPMETUYHOIO MMAKyBaHHS Ta KOHTPOJIbOBAHOL
nmaboparopHoi 00poOkm. Ile y3romkyerhcs i3 cydacHuM migxogom BOO3, skuii BU3Ha4ae
6100e3meKy SK CHCTeMYy MpPaKTUK JUIsd 3arnoOiraHHs HEHaBMHUCHOMY BIUIMBY Ta BHMBUIBHEHHIO
HeOe3neyHnx OioorigHuX Marepiams [15].

[TonepenHi MONBOBI CIOCTEPEKEHHS Ta THCTPYMEHTAJIbHI BUMIPIOBAaHHS Ha PI3HMUX AUISHKAaX
piuku Pock nmaroTh migctaBu posrisgaTH borycimaBchKy IUISHKY HE 130J1bOBAaHO, a SK YaCTUHY
IIPOCTOPOBOTO Tpajii€eHTa CTaHy BOJHOI eKocucTeMH. Y paiioHi borycnasa, crocrepiranucs
npo3opimia Boja, pruou, JBOCTYIKOBI MOJIIOCKH, paKy Ta MPICHOBOJHI TyOKH, mpudomy Giota Oymna
IpuypoueHa J0 KaM SHHUCTOrO pyciaa W moporiB. 3a MONepeAHIMH BHUMIPIOBAHHSMH Ha
borycnaBcpkiit autsaii 3adikcoBano TDS 6mussko 550 mr/n, pH 7,68 Ta myxHicTh Om3bk0 388
mr/n y mnepepaxyHky Ha CaCOs. OkpeMi TMOpIBHSUIbHI CIIOCTEPEKEHHS Ha UISHIN Oiis
['mubovaHCchKOro TOKa3adu 1HITY KAapTHUHY: 3a OUIBIIOI BHUPAXEHOCTI 3€JIEHOI BOJAM Ta O3HAK
eBTpodikalii mpo3opicth Oyna HIKYOI; y borycnasi, HaBmaku, Bi3yajbHa MPO30PICTh JOcsATajia
omm3pko MeTpa. OmHovyacHo B borycnasi panimne BifgzHauyanacs IMiJABUINCHA BIAHOCHO OKPEMHX
MOPIBHIOBAaHMX TOYOK 3arajibHa MiHepaiizallis Ta cyxuid 3anumok. CyKymHICTh IIUX CHOCTEPEKEHb
HE JOBOJUTh MPUYHHHOCTI, aje (GopMye BaXKJIWBY BUXITHY 0a3zy IS MEPEBIPKH TIMOTE3H PO
JIOKaJbHUM Te00lOreHHWH MeXaHi3M ouuiieHHs Bojau. llepmioro naHkoro €  (i3uKO-XiMiyHA
B3a€EMO/IiSI BOJM 3 TPAaHITHUM cyOcTpaToM. BUBITpIOBaHHS CHUJIIKATHHX MIHEPAJiB MOXKE 3MIHIOBATH
HaaxomkeHHs 1o Bogu Ca, Mg, Na, K Ta po3unHenoro Si, a TakoXX BIUIMBAaTH Ha KHCIOTHO-
OCHOBHHMH cTaH. JI[pyrorw JaHKOI € T1IPOJAMHAMIYHHK e(EeKT MOoporiB: 3MiHA IMIBHUIAKOCTI Tedii,
TypOYJEHTHICTb, MNEPEepO3NONAia 3aBUCIUX YAaCTUHOK Ta (OPMYBaHHS MIKPO30H KOJIOHI3alli.
Tperboro € OiosoriuHa Qinmbrparis. ['yOku BHIy4aroTh 13 BOAM JAPiOHOIUCIEPCHY OpPraHIYHY
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pPEYOBHHY Ta MIKpOOpraHi3MH, a iXHI MIKpoOioM Moke TpaHc(hOpMyBaTH YacCTHHY CIIOJYK.
YeTBepTOI0 JAHKOIO € JIBOCTYJKOBI MOIIOCKH, SKi (PUIBTPYIOTH BOXYy, BHIIyYalOUd YaCTHHKH,
BOJIOPOCTI Ta OakTepii, 1 MepeBOATh, YaCTUHY PEUOBHHHU Y JOHHY (Da3y. BUBITpIOBaHHS CHITIKATHUX
MiHEpaliB € OJHUM i3 JDKEpeT PO3YMHEHOro Si y piuyKOBHX cUcTeMax, Toai sk Spongilla lacustris
dbopmye kpemHe3eMHi crikyiau. OTxe, TpaHITHa AUISHKA MOXE OyTH HE IMPOCTO MEXaHIYHOIO
MEPEIIKO0I0, & MICIIEM CIIOTYYCHHSI T€OT€HHOTO HAIXOKeHHS Si 3 010reHHUM HOT0 BHITyYEHHSM 1
MOBTOPHUM BKJIFOYCHHSIM y KpyrooOir. Anamoriyao Ca ta Mg MOXYTh BHKOPHCTOBYBATHCS SIK
rCOXIMIYHI iHILI/IKaTOpI/I IHTEHCHBHOCTI B3aeMO/i1 Boga—topoza [6,7].

Ha mincrasi mitepaTypHuX JaHHX 1 IOJBOBOTO CIIOCTEPEKEHHA MPOMOHYETHCA PO3TIA/ATH
BIJICIIOHCHHS OOTYCIIaBCBKHMX T'DAHITIB sK MOTCHUINHUIL JIOKanbHUH OioreoximiyHuii Gap’ep —
JUISHKY, 1€ 3MiHA MiAPaBIIYHOrO PEKUMY Ta MIHEPATLHOIO CyOCTpaTy MOEAHYETHCS 3 AKTHBHICTIO
NPUKPITUICHHX (blnLTpaToplB Burie moporiB nepeBakae TPaHCIIOPT 3aBUCIIOT PEYOBUHH, a Y 30HI
IPaHITHUX CKelb 3pocTae ii MeXaHiYHe Ta OIOJOTiYHE OCA/KCHHS 1 3aTpUMAHHs, a HWXKYe —
3MIHIOETHCSI CKJIAJI PO3YMHEHOT Ta CYCIICHA0BaHOI (hYpAKIIii.

BucHoBku. BorycnaBcbka ninsiHka pidkd Poch € mepcrieKTHBHUM TOJITOHOM JIIsi BUBYCHHS
o€ THAHOT z[i'l' r'eoJIOTIYHOTO cyOcTpary Ta 610TH y (opMyBaHHI JIOKAJIBbHOTO XIMIYHOTO PEKUMY
BOJY. I'paHITHI OPOrM MOXYTb CTBOPIOBATH MIKPOOIOreOriJpOAMHAMIYHI yMOBU IS PO3BHTKY
pI3HUX Opra”i3MiB, 30Kpema leCHOBOI[HI/IX rybok. I'ybku Ta J[BOCTYIKOBI MOIIOCKH
(QYHKLIOHYIOTH SIK ()UIBTPATOPH U OJXHOYACHO SIK 6101HI[I/IKaT0pI/I 31aTHI IHTErpyBaTH CHIHAI
3a0pyaHeHHs B Yacl. HasBHiCTb ryOKu B paiioHI KaM’sIHEX CTPYKTYp, € BaroMoo IiICTaBOO UL
MOJAIBIIOTO  IUIECHIPSMOBAHOTO JOCHKeHHA. Lle Moke CTatm OCHOBOIO IHTETPOBAHOTO
MOHITOPUHTY CTaHy eKocucTeMu Pock Ta omiHKH ii 6100€31eKOBUX PU3UKIB.
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CUCTEMA EKOJIOI'TYHUX KPUTEPIIB OLIIHIOBAHHS ITPUJIATHOCTI
IMPICHOBOJHUX BOAHUX OB’€EKTIB I BEAEHHA AKBAKYJIBTYPU

JocmimkeHo MIXOAW 1O OIHIOBAHHS MPHUIOATHOCTI TMPICHOBOAHHUX BOTHUX OO’€KTIB 1A aKBaKyJIbTYpH.
BcTaHOBIEHO OCHOBHI Tpynu €KOJIOTIYHMX KpPUTEpiiB Ta JIMITYBalibHI YHMHHHMKH. JloBeneHO HEOOXiqHICTH
KOMIUIEKCHOTO OIIHIOBaHHSI EKOJIOTIYHOi MICTKOCTI BOAOIM. 3po0ieHO BHCHOBOK, IIO 3allpoOIIOHOBaHA CHUCTEMa
CHPUSTUME 3HIDKEHHIO €KOJIOTIYHUX PU3HKIB 1 CTAJIOMY PO3BUTKY aKBaKyJIbTypH.

KunrouoBi Cia0Ba: akBakyJbTypa, IPICHOBOAHI BOJHI 00’€KTH, €KOJNOTIUHI KPHUTEpii, SKiCTh BOAH, CKOIOTiYHA
MICTKICTb, TiJpOOiOHTH, €KOJIOTIYHHI MOHITOPHHT, CTAJIUil PO3BUTOK.

OLESHKO V.P., candidate of agricultural sciences
Bila Tserkva national agrarian university

A SYSTEM OF ENVIRONMENTAL CRITERIA FOR ASSESSING THE SUITABILITY
OF FRESHWATER BODIES FOR AQUACULTURE

This study examines approaches to assessing the suitability of freshwater bodies for aquaculture. The main
groups of environmental criteria and limiting factors were identified. The need for a comprehensive assessment of the
ecological carrying capacity of water bodies was substantiated. It was concluded that the proposed system can help
reduce environmental risks and promote the sustainable development of aquaculture.

Keywords: aquaculture, freshwater bodies, environmental criteria, water quality, ecological carrying capacity,
aquatic organisms, environmental monitoring, sustainable development.

Cranuii poO3BUTOK aKBAaKyJIbTypu NOTPeOye HAYKOBO OOIPYHTOBAHOTO BHOOpPY BOIHUX
00’€KTIB, XapaKTEPUCTUKU SKUX BIAMOBIAAIOTH OIOJIOTIYHMM TOTpedaM TiApoOiOHTIB 1
MIPUPOJJOOXOPOHHUM BUMOTaM. [IpuaaTHICTh 03ep, CTaBKiB, BOJOCXOBHII Ta iHIIUX MPICHOBOIHUX
00’€KTiB Ma€ BHU3HAUATHCS 3a pPe3yJibTaTaMU KOMILIEKCHOTO OI[IHIOBAHHS SIKOCTI BOJU, CTIHKOCTI
€KOCHCTEMH Ta 11 3JaTHOCTI BUTPUMYBATH TEXHOJIOTIYHE HABAHTAXECHHSI.

[TepeBuiieHHsT €KOJOTIYHOI MICTKOCTI BOAOWMH MOXKE CIPUYMHHUTU €BTpodikallito, nedinut
KHCHIO, HAaKONMYEHHsS OpPraHIiYHOI PEYOBMHH y JOHHHUX BIIKJIAIax, MOITUPEHHS 3aXBOPIOBAHBb
riipoOioHTIB 1 Jerpajaniro Oiopi3HOMAaHITTA. ToMy OIIIHIOBaHHS MAa€ OXOILUTIOBATH HE JIMIIE
MOTOYHUM CTaH BOJHOIO CEPEIOBMINA, a ¥ MPOTrHO3 HOro 3MIH YHACHIAOK TOCIOAapChKOi
ISTBHOCTI.

Oco06mrBOi aKkTyalbHOCTI Isi TpoOsiema HaOyBae B VYKpaiHi uepe3 3a0pyAHEHHS BOJ,
3aperyjloBaHHs CTOKY, KJIIMaTH4HI 3MIHM Ta HacliAKH BOEHHUX Jii. PyiiHyBaHHs rpebi
Kaxoscekoi ['EC cnpuumHuiao wmacmrabHy TpaHchOpMallilo BOJAHMX €KOCHUCTEM, BTparTy
HEpecToBUX OI0TOMIB 1 mepeMmilleHHs 3a0pyQHEHHUX JOHHUX BinknaaiB [6; 8]. [ocmimkeHHs
Oaceitny IliBnenHoro byry Takoxk 3acBiT4yIOTh €KOJIOT1UHI PH3UKH, TMOB’S3aHI 3 OIOTEHHHM Ta
OpraHiYHUM 3a0pyTHEHHSM 1 HEJOCTAaTHBOIO 3/IaTHICTIO OKPEMHUX JIUISTHOK A0 CaMOOYMILEHHS [7].
Ile miaTBepKye HEOOXITHICTH YHI()IKOBAHOI CUCTEMU KPUTEPIiB BUOOPY BOIOIM.

MeTo10I0TIYHOI0 OCHOBOIO TAKOTO OIIHIOBAHHS € €KOCHCTEMHUH MiAXiJ 0 aKBaKyJIbTYpH
®AO, skuil nepenbavae BpaxyBaHHS CYKYIHOI'O BIUIMBY PI3HHUX BUAIB BOJOKOPUCTYBAHHS,
HEJOMYIEHHsI TEPEeBUINEHHS eKOJOTIYHOI MICTKOCTI BOJOWMM, 3abe3meueHHs 06i00e3mneKu,
KJIIMAaTHYHOI CTIHKOCTI Ta 30€peKeHHsT €KOCUCTEMHUX TocyT [ 1; 2].

MeTtoro po0OOTH € OOIpYHTYBAaHHS Ta CHCTEMAaTH3allil KOMIUIEKCY E€KOJIOTIYHUX KpUTEpIiB
OLIIHIOBAHHS MPHUJIATHOCTI MPICHOBOJHUX BOJHHUX 00’ €KTIB JIJIsl BEACHHS aKBaKyJIbTYpPH HAa OCHOBI
ripoi3uYHMX, TiAPOMOPOIOTIYHUX, TIAPOXIMIYHUX, T1IpOOIONIOTIYHIX, EKOTOKCUKOJIOTIYHUX Ta
AHTPOITOTEHHHX TTOKA3HUKIB.

MarepiasioMm JOCHIKEHHS CIIyTyBaJll HOPMaTHBHI akTH YKpainu, BojgHa pamkoBa AupexTHBa
€C, pexomennainii ®AO, HaykoBi myOmikamii Ta JaHi MOHITOPHHTY TOBepXHEBUX Box [1-5].
3acTOCOBAaHO METO/IM CHCTEMHOI'0 aHaji3y, MOPIBHIHHS, y3arallbHEHH 1 TPYIyBaHHS OKa3HUKIB.

Kputepii cuctemarn3oBaHo 3a m’siThbMa OyiokaMu: TiIpodi3uuHi Ta TriApoMopdosIoriuHi
(rmubuHa, BOI0OOMIH, TeMIIepaTypa, Mpo30opicTh); rigpoximiuni (kuceHs, pH, BCKs, XCK, cnomyku
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azoty 1 (docdopy); riapobdiosoriuni (MIAaHKTOH, OEHTOC, iXTiodayHa, TpohIYHUN Ta €MI300THUHUN
CTaH); EKOTOKCHUKOJIOTIYHI ¥ caHiTapHi (BaXKi MeTand, HaQTONPOAYKTH, MECTULUIHN,
MIKpOOIOJIOTIYHI TTOKa3HUKH); AHTPOIOTCHHI Ta KIIMaTH4HI (mkepena 3a0pyIHEHHS, BOEHHI H
TiIPOJIOT1YHI PU3HKH).

O1iHOBaHHA Tiepe0avyaio BUSBJICHHS JIMITYBAIbHUX YHMHHHUKIB 1 MOJAJIBITY KiIacH(IKaIliio
BOJOMM SIK TPUAATHUX, YMOBHO MpPHIATHUX, OOMEXKEHO NpHUIATHUX ab0 HENpHUIaTHHUX.
[TincymkoBHiA BUCHOBOK (POPMYBaIM 3 YpaxXyBaHHSIM BUIY TiIpOOiOHTIB, TEXHOJIOT1] BUPOIITYBaHHS,
€KOJIOT1YHOT MiCTKOCTI BOJIOMMH Ta pe3yIbTaTiB CE30HHOTO MOHITOPUHTY.

3a pe3yapTaTaMH aHalli3y 3alpPONOHOBAHO CUCTEMY OLIIHIOBAaHHS MPHUAATHOCTI MPICHOBOJHUX
BOJHUX 00’€KTIB JUISI aKBAKYJIBTYPH, K4 OXOILUTIOE 11 ITh TPYI KPUTEPIiB.

INapodizuuni Ta rigpoMopdoNIOTiYHI  KpUTEpil XapaKTepu3ywTh IUIONTY, TIJIMOWHY,
BOJIOOOMIH, HIBHJKICTH Teduii, TeMIepaTypHU 1 piBHEBUIl peXHMMH, MPO30PICTb BOAM Ta CTaH
JMOHHUX BiAkaaAiB. CHpUATIMBUMH € BOJOWMH 31 CTaOUIBHMM BOJHHMM OajlaHCOM 1 JOCTaTHIM
BOZ00OMiHOM. [[1s1 cagKoOBOTO BHPOINYBAaHHS HEOOXiMHO 3a0€3MEYUTH BUIBHUN IIap BOIU MiX
caJkaMH Ta JHOM, BEJIMYMHY SKOTO BHU3HAYAIOTh BIANOBIJHO /10 MICIIEBHUX YMOB 1 BUPOOHHYOTO
HaBaHTaxeHH: [10].

INpgpoximiyHi KpuTepii OXOIUIIOIOTH yMicT pos3unHeHoro kucHio, pH, BCKs, XCK,
MiHEpaJli3aiiio, TBEPAICTh, JIY)KHICTb, 3aBHUCJII PEYOBMHU Ta CHOIYKH a3ory i ¢ochopy. s
OLTBIIIOCTI MPICHOBOJHUX PUO CHPHUATIMBOIO € KOHIICHTpAIiS KUCHIO HE HIKYe 5 mr/am® 1 pH 6,5—
8,5. IomepemkyBaapbHUM pIBHEM HEIOHI30BaHOro amiaky € Omu3pko 0,05 mr/mm3, omHak ioro
TOKCHUYHICTh 3alIe)KHUTh BiJl BUAy pu0O, Temneparypu ta pH. Criiike nepeBUIlEHHS HOPMaTHBIB
YMICTY TOKCHYHHX PEUOBHH € TT1JICTABOIO JUIsi OOMEKEHHs BUKOpUCTaHHs Bojonmu [10-12, 14, 15].

INippoGionoriuni KpuTepii BKIOYAIOTh CTaH (ITOIMIAHKTOHY, 300IUIAHKTOHY, 3000€HTOCY,
ixTiodayHu, MPUPOTHOI KOPMOBOI 0a3u, BHUIIOI BOAHOI POCIMHHOCTI Ta €Mi300THYHY CHUTYAIIilo.
Haamipauii po3BUTOK (DITOIUIAHKTOHY, OCOOJIMBO IliaHOOAKTepiil, MOXKe CHPUYMHATH Aediuut
KHCHIO Ta 3aMOpHI sBUIIA. BpaxXyBaHHIO TaKOX MiJISATalOTh 1HBA31HHI BUIH, TAPA3UTH U 30y THUKU
iH(dekiiHux 3axBoproBanb [9, 10, 13].

ExoTokCcHKOJIOTIUHI Ta caHITapHi KpuTepili mependavaroTh BU3HAYCHHS BAXKKUX METAIB,
Ha(bTonpoz[yKTiB HeCTI/II_II/I,I[iB CTIMKMX  OpraHiyHuX 3a0pyaHIOBauiB 1  NATOreHHUX
MiKpOOpraHismiB. 3a HasBHOCTI PH3UKY BTOPHHHOTO 3a0pyAHECHHS HEOOXIAHO TOCIIUKYBAaTH BOY,
JIOHHI BIJIKJIQJ¥M Ta TKAHUHU TiApOoOioHTIB [ 14, 15]

AHTpomioreHHi, OaceifHOBI Ta TpaBOBI KpHUTEPii OXOILUTIOIOTH JHKEpesia IPOMHCIOBOTO,
KOMYHQJIBHOTO 1 CIJTbCHKOTOCIONAPCHKOTO  3a0pyAHEHHS, CTPYKTYPY 3€MJIEKOPUCTYBaHHS,
MIPUPOIOOXOPOHHI OOMEXKEHHS Ta MPaBoBUM pexxuM Bojoimu [9, 10, 7]. B Ykpaini 1onaTkoBo ciij
YpaxoBYBaTH MOIIKOJKEHHS TAPOTEXHIYHUX CIIOPY]l, BOEHHE 3a0pYyJHEHHS, MIHYBaHHS TEPUTOPIN
Ta 0OMEXEHHSI IOCTYIy 10 MYHKTiB MOHITOPHUHTY [14].

3anpon0HOBaHa cucrema nepen6at{ae TpU piBHI oOlliHIOBaHHA. Ha mepimiomy 3aiiCHIOIOTH
CKPHHIHT JIMITYBaIbHUX YHHHHKIB: JCDIHTY KHCHIO, TOKCHYHOTO 3a0pyIHCHHS, HECTAOLIBHOTO
BOJIHOTO PEKUMY, HEOE3MEeYHOro €Mi300TUYHOrO CTaHy Ta PaBOBUX obmexens [9-12, 14]. Ix
HAsBHICTH HE MOXKE KOMIICHCYBATHCS CIIPUATINBAMH 3HAYCHHSAMH IHIIHMX TTOKa3HUKIB.

Ha _pyromy piBHI MPOBOJAThH IHTETPAIbHE OIIHIOBAHHS Ta BIHOCSTH BOJONMY 1O OJHIET 3
KaTeropiii: MpHAaTHA, YMOBHO MpPHIAaTHA, OOMEKCHO npHaTHa abo wempunarHa. Kpurepii
I EPEeHIIIOI0Th 3aJeKHO BiJl BUAY TiIpOOIOHTIB, TEXHOJOTI] Ta IHTEHCUBHOCTI BUPOIIYBaHHS [7,
10].

Ha Tpethomy piBHI BU3HAYAIOTh EKOJOTIYHY MICTKICTh BOJOMMH — JOMYCTHMHUH 00CST
BUPOOHHMIITBA, 3a SKOTO HE TMOTIPIIYETHCS CTaH EKOCHCTEMH. PO3paxyHOK Mae BpaxOBYBaTH
HAJXO/KEHHSI O10T€HHUX PEYOBUH, BOJIOOOMIH, KUCHEBUH 1 TPOGIYHHUM pEKUMU Ta aCUMUISIIINHY
cnpoMokHicTh Bojovmu [9, 10, 15]. 3aranpnuit ¢ochop AOHUIBHO OIIHIOBATH pa3oM 13
KOHIEHTpALI€I0 XJI0podiTy, MPO30PICTIO BOAM Ta 6ioMacoro ¢iToraaHkTony [13, 17].

[TincyMKOM OIIiHIOBaHHS € BHM3HAUEHHs KaTeropii MPUAATHOCTI BOJOWMH, JOMYCTHMOI
IITBHOCTI MOCAJKH, OOCSTIB TOMIBI, yMOB PO3MILICHHS BUPOOHMYMX MOTYXHOCTEH 1 MPOrpamu
€KOJIOT1YHOTO MOHlTOpI/IHFy [9, 10].

Ormxke, MNPHAATHICTH TPICHOBOJAHMX BOAHHX OO’€KTIB s aKBaKyIbTYpH HEOOXIZHO
BHU3HAUaTH 3a KOMIUIEKCOM rigpoMopdoIoTiyHUX, T1APOXIMIYHUX, 010JIOT1YHHX,
€KOTOKCHKOJIOTIYHMX Ta aHTPOIMOTeHHUX KpHUTEpiiB. 3ampomoHOBaHA CHUCTeMa Tepeadadae
BUSIBJICHHSI JTIMITYBAIPHUX UWHHUKIB, IHTETpaibHE OI[IHIOBAHHS BOJOWMH Ta BHW3HAYEHHS il
€KOJIOT1YHOI MICTKOCTI. YpaxyBaHHS BHJOBHUX TNOTpeO TigpOoOIOHTIB, CE30HHOI MIHJIMBOCTI

125



CepeIoBHINA i TOMYCTUMOT0 BUPOOHMUYOTO HABAHTAXEHHS CHPUSATHME 3ar00IraHHIO eBTpodikarii
Ta CTAJIOMY PO3BUTKY aKBaKyJIbTYpH.

[TepcnekTHBOIO MOJANBIIMX JOCTIIKEHb € KUTbKICHE OOTPYHTYBaHHs M ampoOarlisi CHCTEeMH
EKOJIOTIYHUX KPHUTEPIiB 13 3aCTOCYBaHHSIM MaTeMaTHYHOro MmojemtoBaHHs Ta ['IC-texHomoOrii 3
ypaxyBaHHSIM KJIIMaTHYHUX 1 BOEHHO-EKOJIOTIYHUX PU3HUKIB.
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YHPABJIIHHA ITIPUPOJOOXOPOHHUMMU TEPUTOPISAMU B CUCTEMI
3EMJUIEYCTPOIO YKPATHU: CYYACHI BUKJIMKU TA HAITPSIMU BIJTHOBJIEHHSA

Y crarTi pO3rNISHYTO Cyd4acHi NpoOJeMH yHOpaBNiHHA MNPHUPOAOOXOPOHHHUMH TEPHUTOPISIMH B CHCTEMI
3eMJICYCTPOI0 YKpaiHW 3 ypaxyBaHHSIM HACIHIIKIB BOEHHHX Iid, Herpajaimii 3eMenb Ta HEOOXiTHOCTI IMOBOEHHOTO
BigHOBNIEHHS. OOIPYHTOBAHO HAIPSMH IHTETpalii 3eMJIEBIOPSIHNX, KaJacTPOBHUX 1 reoiH(OpMalliiHUX IHCTPYMEHTIB
Jutsl 3a0e31eYeHHs] OXOPOHHM Ta BiJHOBJIEHHS MIPUPOIHUX TEPUTOPIii.

Kunrouosi cioBa: 3emuieyctpiid, MpUPOIOOXOPOHHI TEPUTOPIi, MPUPOTHO-3aMOBIIHNIA (OHI, 3eMIIEKOPHCTYBAHHS,
MIPOCTOPOBE IIaHYBaHHS, reoiH(opMarliifHi TeXHOJIOT i, MOHITOPHHT 3eMellb, BiTHOBJICHHS TEPUTOPIH.
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MANAGEMENT OF NATURE PROTECTED AREAS IN THE LAND MANAGEMENT
SYSTEM OF UKRAINE: CURRENT CHALLENGES AND DIRECTIONS OF
RESTORATION

The paper examines current challenges of protected area management within the Ukrainian land management
system, considering the consequences of the war, land degradation and the need for post-war recovery. The directions
for integrating land management, cadastral and geoinformation tools to ensure the protection and restoration of natural
areas are substantiated.

Keywords: land management, protected areas, nature reserve fund, land use, spatial planning, geoinformation
technologies, land monitoring, territorial restoration.

[Ipupo100XOpPOHHI TEPUTOPIi € OJHUM 13 KIFOYOBHX €JIEMEHTIB €KOJIOTIYHOI OE3MeKH Ta
IIPOCTOPOBOI CTIHKOCTi Jiep:kaBu. IX 3HAYEHHs MONATAaE He JUINE Yy 30epeKeHHi OKPeMHX BHIiB
pPOCIIMH 1 TBapWH, a W y MATPUMAHHI NPHUPOAHUX TPOIECIB, PETyJIOBAaHHI BOJHOTO PEKUMY,
3armo0iranHi jerpajgamii IpyHTIB, 30€pekeHHI JaHAMAPTHOrO PIZHOMAHITTS Ta 3a0e3NedeHHI
€KOCHUCTEMHHUX MOCIYT.

EdexTHBHICTD OXOpPOHH TaKHX TEPHUTOpid Oe3mocepeHhO IOB’s3aHa 13 3EMIICYCTPOEM,
OCKUJIBKU caMe OpraHi3allisi BUKOPUCTaHHS 3eMejlb BU3HAYAE IPOCTOPOBI MEXKI MPUPOIOOXOPOHHUX
00’€KTiB, PEXHM 3E€MIICKOPHCTYBAaHHS, MOMJIHMBICTh BCTAHOBJICHHS BiJIIMOBIIHUX OOMEXKEHb Ta
Y3TO/IKEHHS IPUPOJJOOXOPOHHUX MPIOPUTETIB 3 PO3BUTKOM TEPUTOPIH.

s Ykpainu npoOiema HaOyBae 0COOJUBOI aKTyaJIbHOCTI BHACIHIJIOK ITOBHOMACIITaOHOT
BiiHU. Bo€HH1 nii 3yMOBIIOIOTH MOLIKOJKEHHS MPUPOJHUX EKOCHCTEM, 3a0pyAHEHHS 3eMellb,
MOKEX1, MOPYIICHHS IPYHTOBOTO MMOKPHUBY, TPAaHC(POPMALIit0 BOAHUX 00’ €KTIB Ta MiHHY HEOE3IIEKY.
YacTrHa NpUpOAOOXOPOHHUX TEPUTOPINH ONMHMIIACS HAa TUMYACOBO OKYIIOBaHMX TEPUTOPIAX abo B
paifoHax aKTUBHUX OOWOBUX [, IO CYTTEBO YCKIAIHIOE iX TPATUIIMHANA MOHITOPUHI Ta
yIpaBIiHHS.

OpnrovyacHo YkpaiHa (GopMye HOBY MOJEIB MICISIBOEHHOTO PO3BUTKY, y SKIH BiIHOBICHHS
TEPUTOpIN Ma€ MOETHYBATH €KOHOMIYHI, CoLliajbHi Ta ekosoriyHi mut. CxBaneHa y 2026 poui
Crpareriss 30epexkeHHs 010JIOTIYHOTO pI3HOMAHITTS YKpaiHu 10 2035 poky BuU3HAayae cepen
npoOjeM HEJOCTaTHIO IHTErpalil0 eKOJOTIYHMX AacleKTIB Yy IPOCTOPOBE IIJIaHYBaHHS,
He30aJlaHCOBaHy CTPYKTYPY 3€MJICKOPUCTYBAHHS, HEJOCTaTHI 0OCSTH BIAHOBJICHHS JETPaJOBaHUX
TEepUTOpii Ta HEOOX1AHICTh (POPMYBAHHS LIJICHOT eKoJIoriuHol Mepexi [3].

MeTor nOCHIKEHHsI € OOIpYHTYBaHHSI Cy4yaCHHX HaIlpsIMIB YJAOCKOHAJECHHS YHPaBIiHHS
MPUPOJJOOXOPOHHUMH TEPUTOPISIMM B CHCTEMI 3eMJIEYCTPOI0 YKpaiHM Ha OCHOBI iHTerparii
MPOCTOPOBOTO  IUJIAHYBAHHS,  3€MEIbHO-KAJacTPOBOTO  3a0e3MedeHHs, reoiHdopMaIliiHux
TEXHOJIOT1H, TUCTAHLIAHOIO MOHITOPHHTY Ta 3aXOJiB 3 BIJHOBJICHHS 3€Mellb, MOLIKOIXKEHHUX
YHACJIIOK BOEHHUX JTIH.

BignosinHo no 3akony Ykpainu «[Ipo 3emiueycTpiit», 3emiieycTpiii € cHCTeMOI0 3aXOiB,
CIpPSMOBAaHUX Ha peai3alilo JIep>KaBHOI MOJITUKH IIOJ0 BUKOPUCTAHHS Ta OXOPOHU 3EMEIlb,
YIOCKOHAJIEHHSI 3€MeNIbHUX BIJHOCHH Ta OpraHizalii pauioHaJbHOIO BUKOPUCTAHHS W OXOpPOHHU
3emenb [1]. Y KOHTEKCTI ympaBIiHHS HTPUPOJOOXOPOHHMMH TEPUTOPISMHU ISl CUCTEMa MOBHHHA
3a0e3nevyBaTd HE JIMIIE TpaBoBe OGOPMIIEHHS 3eMellb, a W MPOCTOPOBE Y3TOJKEHHS
MIPUPOIOOXOPOHHUX, COLIATBHUX Ta EKOHOMIYHHUX 1HTEPECIB.

[Tpupo00XOpOHHA LIHHICTH TEPUTOPii cama Mo coli He rapaHTye i HaJIEXKHOI OXOPOHH.
BaxxnuBumu nepeayMoBaMu € YITKO BCTaHOBJIEHI MEX1, HAsIBHICTh JOCTOBIPHUX T'€OIMPOCTOPOBUX
JAHWX, BU3HAYEHUH PEKUM BHUKOPHCTAHHS 3€MeJb Ta MOCTIMHUN KOHTPOJIb 32 3MiHAMU TEPUTODII.
3akon Ykpaiam «l[Ipo mpupomgHo-3anoBigHui (HoHI YKpaiHW» BCTAHOBIIOE OCOOJMBUN PEXUM
OXOpPOHU Ta BUKOPHUCTAaHHS BIAMOBIAHMX TepuTopiil [2]. IlpoTe mpakTHuHa peanizaiis TaKOro
PeKUMY 3HAYHOIO MIPOI0 3aJIEKUTh B SKOCTI 3€MJIEBHOPSAIHOrO Ta 1HGOpMAaIiiHOTO
3a0e3neueHHs.

Opniero 3 HaWOUIBII AaKTyaJlbHUX TpoOJieM € HEeAOCTaTHS IHTerpauis JaHuX Ipo
MIPUPOJOOXOPOHH]I TEPUTOPii 13 3eMENbHO-KaJacTpOBOID Ta MICTOOYAiBHOIO iH(OpMAaIi€to.
dakTUYHE 3EMJICKOPHUCTYBAaHHS MOKE 3MIHIOBATHUCSA IIBUJIIE, HIK OHOBIIOETHCS BIJMOBIIHA
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nokymeHTaiis. lLle cTBOproe pH3MKKM CaMOBUIBHOTO BUKOPHUCTAaHHS 3€MeNb, (parMeHTaril
OPUPOJHUX TEPUTOpPIA Ta BHUHUKHEHHS KOH(MIIKTIB MIDK TOCIOAAPCHKOIO AISIBHICTIO 1
PUPOJOOXOPOHHUMH OOMEKEHHAMMU.

HaOyBae aktyanbHOCTI (hOpMYyBaHHS €IMHOTO T'€OIH(POPMALIHHOTO CEPEOBHUIIA YIIPABIIHHS
IPUPOJOOXOPOHHUMH TEPUTOPISAMH, SKE Ma€ IMOEIHYBAaTH JaHi IPO MEXl 3eMEIbHHUX JAUISHOK,
KaTeropii 3emenb, 00 €KTH MPHUPOIHO-3aMOBIAHOTO (POHAY, €KOJOTIUHY MEpexy, BOJIHI 00’€KTH,
JICOBI Ta TPHUPOIHI Yriaas, OOMEKEHHS Yy BUKOPHCTaHHI 3eMejb, a TaKOoX 1H(OpMaIii Mpo
(bakTUYHUI CTaH TePUTOPIH.

Oco6iuBO  NEPCNIEKTUBHUM € BUKOPUCTaHHA JMCTAHLIMHOIO 30HIYBaHHS  3eMIIl.
CynyTHHMKOBI JaHi JalOTh 3MOTY 3/IHCHIOBATH PETYJSIPHE CIIOCTEPEKEHHS 332 TEPUTOPISAMH, €
IIPOBE/ICHHS MOJIbOBUX JOCIIIKEHb € CKJIaJHUM a00 HeOe3neuHuM. 3a I0IIOMOr0l0 4acOBUX PAIIB
CYIyTHUKOBUX 3HIMKIB MOXHA BHSBIATH 3MiHH POCIMHHOTO TIOKPHUBY, HACIIJKH TOXKEK,
MOPYUIEHHs IPYHTOBOI'O IIOKPUBY, 3MIHM BOJHUX OO’€KTIB Ta 1HIII MPOSBU AHTPOIIOIE€HHOI'O
BIUIMBY.

Jlst TepuTOpi, MOCTpAKIAINX BiJl BOEHHHMX JiM, TaKUH MiJXiJ Ma€ MPUHIMIIOBE 3HAYCHHSI.
JIMCTaHIIHUI MOHITOPHUHT MOXe OyTH BHMKOPHCTAaHHH SIK OJMH 13 KOMIIOHEHTIB OIIHIOBaHHS
MaciTaly MOIIKO/PKEHb Ta BU3HAUEHHs AUISHOK, 110 HOTPeOYIOTh MEpUIOYeproBOro 00CTEKEHHS
MICJI yCYHEHHSI MIHHOT HEOE3MEeKH.

JouinbHO copMyBaTH KOMIUIEKCHUI — alrOpUTM  YOPABIiHHSA  MPUPOJIOOXOPOHHUMHU
TEPUTOPISIMH B CHCTEMi 3EMJICYCTPOIO: IHBEHTAapHU3allisi — TeONpOCTOpOBEe KaprorpadyBaHHS —
BCTAaHOBJIGHHS Ta YTOYHEHHs MEX — KaJacTpoBe 3a0e3leueHHs — OLIHIOBaHHSA CTaHy —
MOHITOPUHT — BU3HAYEHHS MPIOPUTETIB BiAHOBJICHHS — pealli3allis BiIHOBIIOBATHHHUX 3aX0/IiB —
KOHTPOJIb Pe3yJIbTAaTiB.

[lepmmmM eramom Mae OyTH iHBEHTapu3allis NPUPOAOOXOPOHHUX 3E€MENb Ta TPHIIETINX
Teputopiii. Bona noBuHHa nepeabadaTH MOPIBHSAHHS MPABOBOIO CTATyCy 3€Melb, KaJacTPOBHX
BiJOMOCTEH Ta ()aKTUIHOTO 3€MJIEKOPUCTYBaHHS. Pe3ynbTaToM Mae cTaTH BUSBICHHS TEPUTOPIi i3
HEBU3HAUYEHUMH 200 HEJOCTATHBO AKTyalli30BaHMMU MEXaMH, a TaKOX 3€MeJlb, Ha AKHX ICHYIOTh
KOH(QIIKTH MK BCTAHOBJICHUM PEKUMOM OXOPOHHU Ta (PaKTUIHUM BUKOPUCTAHHSIM.

HactynHuM — npocTopoBe MOJIENIOBAHHS CTaHy MPUPOAOOXOPOHHUX TepuTOpii. [loenHaHHA
I'[C, nmaHmxX MAUCTAHIIIWHOTO 30HJYBAaHHA Ta PE3YJIbTATIB TMOJHOBUX JOCTIIHKEHb JO3BOJIHTH
¢dbopMyBaTH TeMaTH4HI KapTH Jerpajaiii 3emesb, (parMeHTaiii NPUPOJHUX TEPUTOPIH, 3MiH
POCIIMHHOCTI Ta 1HITUX HETaTUBHUX IPOIIECIB.

OcobnuBe Miclie Mae 3aiiMaTH MUTaHHSA €KOJIOTIYHOI 3B’si3aHOCTI TepuTopid. EdekTrBHe
30epekeHHs  OIOpI3HOMAHITTS HEMOXJIMBE JIMIIE 3a PAXyHOK OKPEMHUX  130JbOBaHMX
IPUPOJIOOXOPOHHUX 00’€kTiB. HeoOxigHo 3abe3nedyBaTd  (PyHKIIOHYBaHHS  €KOJOTTYHHUX
KOpHIOpiB Ta OpMYyBaTH MPOCTOPOBO MOB’A3aHYy CUCTEMY MPUPOAHMUX TepuTopiil. Came TOMY IiJl
qac po3poOJIeHHs JTOKYMEHTallli 13 3eMJIEYCTPOIO0 Ta KOMIIJIEKCHHUX IUIaHIB MPOCTOPOBOTO PO3BUTKY
TEPUTOPI Tpomaj JOIUIBHO BpaxoBYBaTH HE TUIBKM MeXI OKpPEeMHX 00 €KTIB MPUPOJHO-
3aIMoBiIHOrO (hOHY, a W CTPYKTYpPY NPUPOJHOTO KapKaca TepUTOPIi.

CyvacHuit miaxin nependadae TaKOXX MEpeXil BiJl MPOCTOTO 30EPEKEHHsS TEPUTOPIA 0
yIpaBIiHHSA iXHIM cTaHOM. Y pa3i BCTaHOBIEHHS Jerpajaaiii 3eMenb HEOoOXiAHO BH3HAYATH
MIPUYMHY 11 BUHUKHEHHS Ta pOo3pOo0JISITH BiAMOBIAHI BIAHOBIIIOBAJIbHI 3aX01U. J{J11 OTHUX TEPUTOPIit
e Moke OyTH NpPHPOJIHE BiTHOBICHHSA, JUIS 1HIIMX — KOHCEpBAllisl 3eMellb, BiJIHOBJIEHHS BOJIHO-
OOJIOTHUX YTi/b, JIICOBIIHOBJICHHS, BIJHOBJICHHS JIYYHHX a00 CTEMOBUX EKOCHCTEM YW I1HIII
MIPUPOJIOOPIEHTOBAHI PIIICHHS.

BaxxnuBum 3aB1aHHAM MOBOEHHOTO MEPIOAY € BU3HAUEHHS IPIOPUTETHOCTI BiHOBIEHHS. Ha
Hally JyMKY, TpPIOPUTET Ma€ BHU3HAUaTHCA KOMIUIEKCHO 3 YpaxyBaHHSAM IUIOLI Ta CTYIMEHS
MOIIKO/DKEHHST TepUTOpii, 1i MPHUPOJOOXOPOHHOI LIHHOCTI, PIBHS Jerpajaiii 3eMeib, poyi B
eKOJIOTIYHIA MepeXi, MOTeHIialy NPUPOJHOTO BIJHOBJICHHS Ta MOXJIHMBOCTI MOJAIBLIOTO
0€31e4YHOTr0 BUKOPHUCTaHHS.

[Ipr 1OMY BIZHOBIIEHHS MPHUPOJOOXOPOHHUX TEPUTOPid HE TOBHHHO PO3TISIATHCS K
OKpeMU# CceKkTOpHuUM 3axig. BoHo Mae OyTH IHTErpoBaHe Yy MPOCTOPOBE IUIAHYBaHHS
TEPUTOPIAIBHUX TpoMaj Ta perioHiB. Takuil miaxia BiAMOBIZA€ CydyacHOMY HampsMy Jep>KaBHOI
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NONTHKK YKpaiHu, 1Mo mependadae iHTerpamiro JaHAMA(THOTO IUIAHYBAaHHA Y CUCTEMY
TEPUTOPIATBHOTO TUTAHYBAHHS Ta ONTHUMI3ALII0 CTPYKTYPHU 3€MJIEKOPUCTYBaHHS [3].

TakuMm 4YWHOM, CyYacHHMH 3eMIJICYCTpili TOBHHEH IIOCTYNOBO TpaHC(HOPMYBATHUCS BiJ
MEPEeBAXHO OpPraHi3aliifHO-NPaBOBOTO IHCTPYMEHTY JO IHTETPOBAHOI CHUCTEMH IPOCTOPOBOTO
YIpaBIIHHS 36MEIBHUMHU PECypcaMu, y SKii OXOpOHA MPUPOIHUX TEPUTOPIH € OJHUM 13 Oa30BUX
KPUTEPIiB NPUHHATTS yIPABIIHCHKUX PIlLICHb.

HaykoBo-npakTHyHa IIHHICTh TAKOTO ITiIXOAY TOJSITae y MOKIMBOCTI MOEIHAHHS 3eMEIBHO-
KaJacTPOBUX JIaHUX 13 €KOJIOTIYHOIO iH(OpMaIli€lo Ta pe3yabTaTaMH AUCTAHIIHHOTO MOHITOPHHTY,
10 CTBOPIOE TMEPEIYMOBH ISl NPHUHATTS OOIPYHTOBAaHHMX pIilIeHb MIOJO0 3MIiHH CTPYKTYpH
3eMJICKOPHCTYBAHHS, BCTAHOBJICHHS MPUPOJIOOXOPOHHUX OOMEXKEHb, BIJHOBJICHHS JETPaIOBAHUX
3eMeltb Ta (POpMyBaHHS €KOJIOTIYHO CTIHKHX TEPUTOPIH.

VYrpaBiiHHS TPUPOJOOXOPOHHUMHU TEPUTOPISIMU B CydacHId YKpaiHi moTpelye mepexoay 10
IHTErpOBAHOI MPOCTOPOBOI MOJENI, Y SAKIM 3eMIICYCTpild, KagacTpoBe 3a0e3MeueHHs, MPOCTOPOBE
TUIAHYBAHHS Ta IPUPOJIOOXOPOHHA TiSUTBHICTH PO3TIISAAIOTHCS SIK B3AEMOTIOB SI3aH1 CKJIAIOBI.

B YMOBaX BOCHHHX Jiil 0cOOIMBOrO 3HAYCHHS HAOyBalOTh reoiH(OpMALiiiHi TeXHOIOr Ta
JWCTaHILIHEe 30HyBaHHs 3eMIIi, SIKi JO3BOJISIOTH 3IHCHIOBATH MOHITOPHHI TEPHTOPIH, OLiHIOBATH
MacIuTabH ix MOIIKOJUKeHHs Ta (hopMyBaTH iH(pOPMALIHHY OCHOBY JUIS MAHOYTHBOTO BiIHOB/ICHHS.

IepcnektnBHNM €  (OPMYBaHHS IHTCIPOBAHOI I'CONPOCTOPOBOI CHCTEMH  yNpPaBIIiHHS
MPUPOJJOOXOPOHHUMH TEPUTOPISAMH, IO 3a0e3ledyBaTHME MOCIIJIOBHICTh «IHBCHTapH3allis —
KapTorpagyBaHHs — KaJacTpoBe 3a0e3MeYCHHs] —MOHITOPHUHT — OI[IHFOBAHHS — BiTHOBJICHHSI.

Y TOBOEHHOMY BIJHOBIICHHI YKpaiHM 3eMJICYCTpid Ma€ CTaTd OJHUM 13 KIIFOYOBHUX
MexaHi3MiB (popMyBaHHs 30aJIaHCOBAHOI CTPYKTYPH 3€MIICKOPUCTYBAHHSI, BIIHOBJICHHSI IPHUPOTHIX
€KOCHCTEeM Ta 3a0e3IeUYeHHsT €KOJIOTIUYHO1 CTIMKOCTI TepUTOpiaibHUX TIpoMaj. Peamizaiis Takoro
MiAXOly CIIPUSTUME OJIHOYACHOMY JIOCSITHEHHIO TPUPOJIOOXOPOHHUX, COLIATBHUX Ta CKOHOMIYHUX
IJIEH CTaJIOr0 PO3BUTKY.
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OCCUPATIONAL RISK FORMATION DURING SELECTIVE SANITARY FELLING

Field studies conducted in 2022-2024 identified high risks of chainsaw kickback and tree fall onto a worker. The
inclusion of pre-felling forest-pathological tree inspection in matrix-based occupational risk assessment was
substantiated.

Keywords: oak stands; selective sanitary felling; forest-pathological condition; occupational risk; chainsaw;
production safety.

BubipkoBi caniTapHi pyOKH HaJIexkaTh O HAHOUTBII HEOE3NMEYHUX BHJIIB JICOTOCIIOAAPCHKUX
poOIT, OCKUIBKH O0’€KTOM 3BAIIOBAHHA € TEPEBAXXHO OCIa0JIeHl, BCHUXaroyi, CyXOCTiiHI abo
MEXaHIYHO MOLIKOKeHI iepeBa. CToBOypoBa THWIIb, TPIIMHY, yIJIa, CyXi CKEJIETHI TLIKH, HAXHII
cTOBOypa Ta MOPYLIECHHS CTIMKOCTI KOPEHEBOI CUCTEMH YCKIIAAHIOIOTh MIPOrHO3YBAHHS TPAEKTOPIT
NaJiHHSA, PO3KOJy cToBOypa W BiAjlaMyBaHHS YacTUH KpPOHU. PU3MK-Opi€HTOBaHE YIpaBIiHHSA
BUMarae iIeHTHQIKyBaTH I1i HEOE3MeKH Ta BU3HAYaTH MPIOPUTETHICTH 3axoxiB [1, 3-5]. Ilpore
JCOMAaTONOTIYHI JaHi 3Ae0UIbIIOr0 BHKOPHCTOBYIOTh K HiACTaBy sl NMpU3HAYCHHA pPYyOKH; iX
POJIb B OLIIHIOBaHHI PU3HMKY HA PIBHI KOHKPETHOTO JiepeBa (popMasizoBaHO HEIOCTATHBO.

Merta nocmimxenns. OMIHUTH 3B 30K MiXK JIICOMATOJIOTTYHUM CTAaHOM JAYOOBHUX JI€PEBOCTAHIB
1 mpodeciiinumu HeOe3lekamMH IIiJ] 4Yac BUOIPKOBHX CaHITapHUX pPYOOK Ta OOIPYHTYBaTH
BKJIIOUCHHS OTJISATY JIepeBa Mepe]] 3BATIOBAHHSM JI0 MPOLIEAYPU MAaTPUYHOTO OIIHIOBAaHHS PHU3HKIB.

Martepian 1 wmetogu. JlocmiDKeHHS TPOBEICHO VY HABYAJIbHO-JOCTIIHOMY JIiCOBOMY
rocrofapcTBi BTONEpKiBCHKOrO HAI[IOHAIBHOTO arpapHoro yHiBepcutery (ypouwmiie «Kommky).
Ha yotuprox mpoOHUX miomax oOCTexxeHo Ay0oBi AepeBocTaHu BikoM 90—102 poku, MOBHOTOIO
0,65-0,75 i 3amacom 200-285 m®ra!. Jliconarosoriune 06cTeKeHHs BUKOHYBAJIH 33 METOMUYHHMU
MiIX0AaMH JUIsl pIBHUHHOT YacTUHU YKpainu [2]. PeecTpyBanu rHuib, CyXOBEPIIUHHICTD, TPIIIMHH,
MeXaHI4Hi MMOIIKOKEHHSI Ta 3aCEICHHs CTOBOYPOBMMH HIKIAHUKAaMU; ineHTHdiKyBasn Fomitiporia
robusta, Agrilus biguttatus i Scolytus intricatus. BupoOHMYi YMHHHUKH OI[IHIOBAIHA 34
I’ ITHOATEHUMH IIIKAJTAMHA IMOBIPHOCT1 ¥ TSKKOCTI HacHiIKiB y Mexax migxoxy ISO 45001:2018
[3]. PiBeHb pu3uKy BU3HAYAIHU 32 CIiBBITHOIICHHSIM:

R=PxT,

ne P — iMoBipHICTB peanizariii HeOe3neuHoi moii; T — TSHKKICTh MOXKIIMBHX HacliakiB. 3a R >
15 pusmk BBaxanmum BHCOKHM, 32 R = 8-14 — cepenmnim, 32 R < 7 — momyctumum. Ilim dwac
OILIIHIOBAaHHS BpPaxOBYBajJHM, YH 3JaTHUH CTaH KOHKPETHOTO JepeBa 3MIHUTH 1MOBIPHICTh
HeOe3mmeyHol moali ado THKKICTH i1 HACIIAKIB.

Pesynpratn Ta obroBopeHHs. HaiiBumuil piBeHp npodeciiiHOro pu3MKy BCTAHOBIEHO IS
3BOPOTHOTO yJapy MWIBHOTO JaHIffora O0eHzomotropHoi mwm (R = 16) Ta maminHsg JgepeBa Ha
npauiBHuKa (R = 15). Jlo cepennporo piBHs BIJHECEHO MaJiHHS I'UIOK 1 BEPXiBOK, PO3KOJ CTOBOYpa
Ta YTBOpEeHHs 3aBHcioro aepena (R = 12). O1xe, npiopUTeT YTBOPIOIOTh MEXaHIUH1 HEOE3MEeKH, JIIs
SKUX JIICOMATOJIOTIYHI O3HAKU MOXKYTh O€3M0CepeIHbO 3MIHIOBAaTH YMOBH peaiizallii HeOe3neyHoi
noxii (Tabm. 1).

Tabnmusg | — lpioputeTHi npogeciiini pu3nku mia yac BUGIpKOBUX caHITAPHUX PyOOK

Hebe3meka P T R Kareropis / mpiopuret
3BOpOTHHH yJa . .
p yAap 4 4 16 Bucoxkunii / HeraiiHe kepyBaHHS
MHJIBHOTO JIAHIIOTA
Mani . .
AU epeBa Ha 3 5 15 Bucoxkunii / HeraiiHe kepyBaHHS

MpaliBHAKA

Tlaginas TinoK,
po3kou abo 3-4 3-4 12 CepenHiit / IaHoBe 3HIKEHHS
3aBHCaHHsI JepeBa

Ipumirka: P — imoBipHicTh; T — TspKKiCTh HacHiakiB; R = P x T — piBeHb npogeciiHoro pusuKy.

JlicomaTtoyoriyHe  OOCTEKEHHS  BHUSIBIJIO  MPOCTOPOBY  HEOJHOPIAHICTH  OI0THYHOTO
ocrabnenns. Ha TIIII 4 xinbkicts momoBux Tin F. robusta cramosmma 4,0+0,12 mT.-aM 2 Ha
cToBOypax i 3,6+0,18 mr..M ? Ha CKeNeTHMX TijKax; IIUIbHICTH 3acedeHHs A. biguttatus —
BiamosizgHo 12,0£0,12 Ta 20,0+£0,4 0co6. - am 2. Tlopisusuo 3 TIIII 3 3aceneHHs cTOBOYpIB i rijok
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3nmatkoro Oymno BumuM y 4,0 ta 3,3 paza. Haitnmx4ui mokazHuku orpumano Ha TIIIT 3 13 mimranum
ckmagoM 6/133JImclKunr. 3 ornmsay Ha YOTHpU MPOOHI IUIONI IFO BIIMIHHICTD TPAKTYEMO SK
JIOKaJIbHY acoIliaIliio, a He SIK JOBEACHHUH e(eKT MOPOTHOTO CKIIATy.

[TnomoBi Tina nepeBOpyHHIBHUX TpUOIB, CyXi TJIKH, TPIIIMHU ¥ XOAM KOMaX € 1HIUKaTOpaMu
MOXJIMBOTO 3HIMDKCHHS MEXaHIYHOI IUTICHOCTI CcTOBOypa abo KpOHH, TOMY OOIPYHTOBYIOTH
MIJBUIIICHHS OIIHKM IMOBIPHOCTI HeOesneku. PiBeHb mymy mig dac poOOTH OEH30MOTOPHOIO
munoro craHoBuB 83—105 nBA, nokambHOi Bibpamii — 5,2-8,7 m:c 2. OTxke, mpodins pU3HKY
OXOIUTIOE TOCTPl MEeXaHiuHI W XPOHI4HI (i3WYHI BIUIUBH; OCTAaHHI NOTPEOYIOTh pPeriIaMeHTYBaHHS
yacy poOOTH, TEXHIYHOTO KOHTPOJIIO IMHJIN, 3aXHUCTY OPTaHiB CIIYXy Ta POTAIliil Omeparii.

Ornsn mepen 3BAIIOBAHHSAM CIIJI MPOBOJUTH I KOXKHOTO JIEPEBA, OIHIOIOYM HAXUI
CTOBOYpa, aCUMETPII0 KPOHH, CyXi T'UIKH, TPIIIMHH, AYyIUIa, MUIOAOBI TiJIa TPYTOBUKIB, MEXaHIYHI
MOIIKO/KCHHS, CTIHKICTh KOpPEHIB 1 KOHTakT KpoH. CTpyKTypHE OCHalJeHHS € IiJCTaBOIO
MOBTOPHO OI[IHUTH PU3HMK, CKOPUTYBATHU CIOCIO 3BajOBaHHS, MIArOTYBATHU JIBa LUISIXU BIIXOMY,
3aCTOCYBAaTH KIMHM YM KaHATHI 3aCO0M Ta MOCWJIMTU KOHTPOJIb HEOE3MEeYHOi 30HH. Y HaBYAIBHO-
JOCIIITHOMY TOCHOJApCTBI JIICOCIYHI POOOTH JOJATKOBO BIJIOKPEMIIIOIOTH BiJl MapIIPYTiB
MPAKTUYHUX 3aHSATh.

BucHoBku. Jliconaronoriunuii ctan 1yOOBHX JIepeB CIiJl PO3TISAATH HE JIMIIE SK MiICTaBY
IUIsL CaHITapHOI pyOKH, a i K 3MiHHHI KOMIIOHEHT MpodeciitHoro pu3uky. Bucokumu Oy pusnku
3BOPOTHOIO yaapy mwibHOro nanmora (R = 16) i maginasg nepesa Ha mpariHuka (R = 15).
[TpakTHYHUM pE3yJIbTaTOM € OOTPYHTYBaHHS OTJISAY JepeBa Mepei 3BATIOBAHHSM i3 JHHAMIYHUM
YTOYHEHHSIM MaTPHIIl pU3HKY i TeXHOJori4HOiI KapTu. Ouinku € gokansuumu ans HIAJII BHAY; ix
Bepudikaiiss moTpedye mupiroi BUOIPKA Ta 3ICTaBICHHS 3 pPEECTpaMu HEOE3MEUHUX MMOMid 1
MIKPOTPaBM.
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EKOJIOTTYHA ETUKA B YMOBAX BIMHH: MOPAJIbHI BUKJIMKH
AHTPOIIOI'EHHUX EKOJIOTTYHUX KATACTPO® CbOI'OJAEHHA

Po3risHyTO aHTPOIOTEHHUI BUMIp Cy4acHHX €KOJIOTIYHUX KaTacTpod, CIIpUYMHEHHX 30pOHHOI0 arpeciero pd
npotu YKpaiHW, Kpi3b NPU3MY €KOJIOTiuHO1 eTHkH. [IpoaHanizoBaHO MOpaibHI HAacliIKM MaclITaOHOTO pyHHYBaHHS
MIPUPOJHUX E€KOCHCTEM, 3a0pyIHEHHS TPYHTIB, BOJAHHMX PECYpCiB Ta aTMoc(epHOro TOBITPS, a TaKOX 3HHUIICHHS
Teputopiii Ta 00'eKTiB TpupomHO-3amoBimHOTO (QoHAy. OOIpYHTOBaHO HEOOXIAHICTH iHTerpamii NPUHIUIIB
€KOLIEHTPU3MY Ta MIXKIIOKOJIIHHEBOI BiATIOBIIaJIHHOCTI y CTPATETiI0 IOBOEHHOTO BiTHOBJICHH S JOBKULIA YKpaiHu.
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ENVIRONMENTAL ETHICS IN TIMES OF WAR: MORAL CHALLENGES OF
CONTEMPORARY ANTHROPOGENIC ENVIRONMENTAL DISASTERS

Examine the anthropogenic dimension of contemporary environmental disasters caused by the armed aggression
of the Russian Federation against Ukraine through the lens of environmental ethics. The moral consequences of large-
scale destruction of natural ecosystems, contamination of soils and water resources, air pollution, and destruction of
protected areas are analyzed. The necessity of integrating the principles of ecocentrism and intergenerational
responsibility into the strategy of post-war environmental restoration in Ukraine is substantiated.

Keywords: environmental ethics, ecocide, anthropogenic impact, environment, armed conflict, ecocentrism,
intergenerational responsibility, post-war restoration.

[ToBHOMacmTabHa BiifHa, po3B'si3aHa pd mpotu YkpaiHu, cTaja HE JIMIIE TYMaHITapHOIO Ta
€KOHOMIYHOIO KaTacTpo(oro, a i MacIITaOHUM BHMKIJIMKOM JJISi €KOJIOTIYHOI €THKHU K Taiy3i, 110
JOCIIKYE MOpaJibHI BITHOCHHH JIFOJIMHU 3 MPUPOAHUM cepenoBuiieM [1]. Macmrad i TpuBaiicTh
3aBJIaHOI JOBKUUIIO IIKOAM aKTYyasli3ylOTh IHUTAaHHS MOPAJIbHUX MEXK JIIOJCHKOI AISIBHOCTI LI0J0
MPUPOIN Ta BIAMOBIIATHHOCTI 32 HACHIJIKH, K1 MOXKYTh BIUTMBATH HA XKUTTS MaOyTHIX TTOKOJIHb.

ExosoriuHa eTvka KpUTHYHO OCMMCIIOE AHTPONOLEHTPUUHUM MiIXiJ, 3a SIKOTrO IpHUpoJa
PO3TISIIAETBCS TIEPEBAKHO 4Yepe3 ii KOPHUCHICTh AJIsl JIOAWHHU, Ta OOIPYHTOBYE OlOLEHTPUYHI i
EKOIICHTPUYHI MiJXOJH, II0 BU3HAIOTh MOPAJIbHY 3HAUYYIIICTh >KUBHX OPraHi3MiB 1 MPUPOTHUX
cuctem [1; 2]. B ymoBax BiiiHu Ll ipoOiieMa HaOyBae 0COOJIMBOT TOCTPOTH, OCKIJIBKH MPHPOIHE
Cepe/IOBUILE MOKE BUKOPUCTOBYBATHUCS SIK pecypc, 00'€KT ypaskeHHs a00 1HCTPYMEHT JOCSTHEHHS
BOEHHO-CTPATETIYHHX IIUJICH.

3a ganumu [lep>kaBHOT ekoyoriyHoi iHcmekuii Ykpainu, ctanom Ha 28 cepmHs 2026 poky
3arajibHa CyMa pO3paxOBaHUX 30MTKIB JOBKULIIO YKpaiHM BHACHiZOK 30poitHO1 arpecii pd
nepesumuia 7,6 TpaH TpH [3]. 30MTKM OXOIUTIOIOTH Pi3HI KOMIIOHEHTH JIOBKUUIS, 30KpeMa
aTMocQepHe MOBITPs, BOJIHI Ta 3eMeJbHI PECYpCH, JIICH, POCIMHHUH 1 TBAPUHHUH CBIT, TEPUTOPIi Ta
00'€KTH IPUPOTHO-3AMOBITHOTO (POHTY.

3a ganuMu MiHicTepcTBa €KOHOMIKH, JOBKUDIS Ta CUIBCHKOTO TOCHOJApCTBA YKpaiHH,
ctanoM Ha 16 Oepe3ns 2026 poky Oyno 3adikcoBano 10 885 BumaakiB IIKOAU TOBKULIIO, a
poO3paxoBaHi 30MTKH CTAHOBHJIM Maiixke 6,4 TpiH rpH. I3 HUX 3,8 TpiH IpH NpUnazano Ha MIKOIY
TEpPUTOPIsAM Ta 00'eKTaM MPHUPOIHO-3anoBiIHOrO hoHy, 1,34 TpiaH rpH — Ha 3a0pyTHEHHS I'PYHTIB 1
3acMIYEHHS 3eMeNbHUX pecypciB, 1,15 TpaH TpH — Ha 3a0pynHeHHs aTMoc(hepHOro MOBITPS
npoAyKTamMu ropidHs, 120 mupa rpH — Ha 3a0pyAHEHHS Ta 3aCMiUY€HHs BOJHMX pecypciB [4].

Oco0nuBO MacImITaOHUM TPOSIBOM €KOJIOTIYHOI KaTacTpodu craB miapuB KaxoBcbkoi
rizpoenekrpoctanuii 6 yepBHs 2023 poky. 3a CHJIBHOIO OLIHKOK Ypany Ykpainu ta Oprasizamii
O06'ennanux Hariii, pyiinyBanas KaxoBcbkoi namOu cnpuuuHmio maixke 14 mapna non. CHIA
CYKYIHMX 30UTKIB 1 BTpaT, a 3aToIl/IeHa TepUTOpis cTaHoBmia Osn3bko 620 km? [5]. Exonoriuni
HACJIJIKM OXOIMWJIM TiJIpOJOrivyHl 3MiHHU, 3a0pyIHEHHS, YTBOPEHHS BIJIXOJIB Ta 3HAUHYy LIKOAY
npupoJHUM exkocucteMaMm [6]. 3a ominkoro Ilporpamu OOH 3 HaBKOJUMIIHBOTO CepepoBUINA,
YacTHMHA 3aBAAHOI IIKOAM € HE3BOPOTHOI, a 1 HACHIIKM MOXYTh BIIUYBAaTUCA TPOTATOM
JECSITUIITS [6].

TpuBanuii xapakTep €KOJOTIYHUX HACHIJKIB BIMHM TakoXX MOB'I3aHUN 13 3a0pyJHEHHSAM Ta
3aCMIYEHHSM 3eMelb. 3a HaBeaeHuMH y 2026 pori qanHuMu MiHicTepcTBa €KOHOMIKH, TOBKULIS Ta
CUTBCBKOTO TOCTIOJApPCTBA YKpaiHu, B YKpaiHi HapaxoByeTbcs Onm3bko 54,7 MIIH M? 3aCMIYEHUX
3emMens Ta 1,4 MiaH M? 3a0pyaHenux IpyHTiB [4]. Taki Hacmigku oOMexyroTh Oe3nedHe
BUKOPUCTAHHS TEPUTOPIl 1 CTBOPIOIOTH JIOBTOCTPOKOBI ~ PU3MKH JUII €KOCHCTEM Ta
CUIBCHKOTOCIIOIAPCHKOT0 BUPOOHHUIITBA.

HaBeneni moka3HUKH BUBOIATH MPOOJIEMY 32 MEXK1 €KOHOMIYHOTO UM IOPUANIHOTO JUCKYPCY
Ta TIEPEHOCATS 1i Y IIOIIMHY eKONOTiuHOi eTHKH. MIeThes He Nuie mpo rpomoBy OLIHKY IIKOH, a
PO MOpaJIbHY BiAMOBIJAIBbHICTh 32 PYMHYBaHHS MPUPOJIHUX CHUCTEM, BIJ] SKUX 3aJ€KUTh >KUTTA
CYy4acHOro Ta MaHOyTHIX NOKOMiHb. KOHIENIiss MIKMIOKOJIHHEBOI CHpPaBEAJIUBOCTI IOB'A3YE
Cy4acHi pillIEeHHS 1010 IPUPOIHUX PECYPCIB 13 BIANOBIJANBHICTIO TIEpe]] TUMH, XTO )KUTUME MiCIIs
Hac [7].

Y 1bOMYy KOHTEKCTI 3HMILEHHS MPUPOJHO-3aMOBITHUX TEPUTOPIN, 3a0pyJHEHHS BOJHUX 1
3eMENbHUX PECypCiB Ta pPYHHYBaHHS €KOCHCTEM MOKHA PO3MNIAJATH SIK MOPYILIEHHS MPUHIUITY
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MDKITOKOJIIHHEBOT BiJIMOBINATBHOCTI. EKONEHTpHYHMIA MAXia Aa€ 3MOTY PO3TJISIATH IIHHICTH
MPUPOJHUX CUCTEM IIHpIIE, HIXK JIMIIE Yepe3 IXHI0 0e3MocepeIHI0 KOPUCHICTD A moauui [1; 2].
Takuii migxig € ocoOJMBO BaXJIMBUM JJII TIOBOEHHOTO BIJIHOBJICHHS, OCKUIBKM Tepemdavae
BpaxyBaHHS HE TUIbKA €KOHOMIYHHX MOTpPed CYCHIbCTBA, @ W 37aTHOCTI MPUPOJHUX CHCTEM [0
BIJTHOBJICHHS.

[IpaBoBuii BUMip mpoOsemMu A0MOBHIOE i eTnyHe ocMmucieHHs. Ctartsa 441 KpuminanpHOTro
KoZiekcy YkpaiHu nepenbayae BIAMOBINANBHICTh 3a €KOLMJ, BHU3HAYAIOYM HOro 4Yepe3 MacoBe
3HUIIECHHS POCIMHHOTO a00 TBAPUHHOTO CBITY, OTPYEHHS aTMOc(hepr YM BOAHUX PECYPCIB Ta 1HIII
Iii, M0 MOXXYTb CIPUYMHHUTU EKOJIOTiYHY KaTacTtpody [8]. BomHouac KOHKpeTHa KpHUMiHAJIBHO-
npaBoBa KBaJiiKallis BiAMOBITHUX IisiHb MAa€ BCTAHOBJIIOBATHCS YINOBHOB)XEHHUMH OpraHaMy Ta
cynoMm. CucTeMaTH4YHE JOKYMEHTYBAaHHS €KOJIOT1YHOI IIKOIU CTBOPIOE OCHOBY ISl BCTAHOBIICHHS
BiJINIOBIJAJILHOCTI, BU3HAYCHHS 00CSATIB BiIHOBJICHHS Ta (GOPMYBaHH MEXaHI3MiB KOMIeHcarii [4].

BaxueuM € W MDKHapOJIHO-IIPaBOBHii acrekT. MDKXHapojaHe TryMaHiTapHe MHpPaBO BXKE
MICTHTh HOPMH IIOJ0 3aXWUCTYy MPHPOJHOTO CEpEeNOBHINA IIiJ Yac 36p01/IHI/IX KOH(bJIlKTlB [9].
[Tpunnumu Kowmicii mikaapogHoro mpaBa OOH 11010 3axucTy AOBKULISA Y 3B'SI3KY 31 30pOMHUMH
KOH(TIKTaMH OXOILUTIOIOTH MEPIOAH 10, i Yac Ta Micis KOHQIIKTY W nepeadavyaroTh 3ano0iranHs,
MiHIMIi3aIlii0 Ta BiIHOBJIEHHs ekosioridyHoi mkoau [10]. O1xke, momanpiie MOCUICHHS €KOJOTIYHOT
CKJIaJIOBOT MDKHApOAHOTO TYMaHITapHOTO TMpaBa € Ba)XJIMBUM HampsMoM (GOpMyBaHHS
e(eKTUBHIIINX MEXaHI13MIB 3aXUCTY JOBKIJLIA.

BucHoBku. IloBHOmacmTabua BiiHa B YKpaiHi 3aCBiL[qye HEOOXITHICTE posrianatu
CKOJIOTIYHI HACIIAKH 30POHHOr0 KOH(IIKTY He JIUIIE K CKOHOMIYHY Ta [PaBOBY HpobieMy, a i sk
npo0ieMy — MOpalbHOI  BIANOBiaNbHOCTL.  EKOLEHTpU3M 1 NPHHIMI  MDKIIOKOIIHHEBOT
CIPABEUIMBOCTI MAIOTh CTATH BaXXIMBUMH OPIEHTHPAMH TIOBOEHHOTO BIJHOBICHHS. JIOLIIBHUMY €
MOCUJICHHS CHCTEMU JOKYMCHTYBAaHHs Ta BIIIIKOJYBAHHS CKOJOIIYHOI IIKOXH, PO3BUTOK
MIDKHApOJHO-[[PABOBIX MEXaHI3MIB 3aXUCTy JOBKUUISL Ta iHTErpallis eTHKO-CKONOIIYHUX 3acajl B
OCBITY MailOyTHIX arpapHuX i eKoJioriyHuX (haxiBIliB. [loBoeHHA Bi0ya0Ba Mae OyTH CpsMOBaHA
HE JIUIIEe Ha BIJHOBJIEHHS TOCIOAAPCHKOI MISIBHOCTI, a i Ha 30epeKeHHs MPUPOJHUX CHCTEM Ta
BpaxyBaHHS iHTepeciB MaOYTHIX MOKOiHb.
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OIIHKA IMTPO®ECIHHUX PU3HUKIB ITPU EKOJIOT TUHIN ACIOPTHU3AIIIL
TEPUTOPIi HABUAJIbHO-BUPOBHUYOTI' O IIEHTPY BHAY

3a MarepianaMH €KOJIOTiYHOI macrmopTH3amii anpoOOBaHO PU3MK-OPIEHTOBAHUM MIAXiN TPH OLIHII pPIBHA
oesneku yHkIioHansHUX 30H Teputopii HBI] BHAY. InTerpanbHa oliHKa €KOJIOTr0o-BHPOOHIUOT HEOE3MEeKH MoKa3aia,
1110 HAMBHIILY MIPIOPUTETHICTH 3aX0/1iB BU3HAYEHO /IS CXMIJIOBO-0AJIKOBHX 1 MPHOEPEKHO-3aIIIABHUX TEPUTOPIH.

KarouoBi cioBa: ekonoriyHa macmopTu3auisi; npodeciiHui  pu3HK; (QYHKUIOHAIBHE 30HYBaHHS;
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RISK-ORIENTED ENVIRONMENTAL PASSPORTIZATION OF FUNCTIONAL ZONES
OF THE EDUCATIONAL AND PRODUCTION CENTER OF BILA TSERKVA NAU

Based on the materials of the environmental certification, a risk-based approach was tested in assessing the level
of safety of functional zones of the territory of the Bila Tserkva NAU Educational and Production Center. An integrated
assessment of environmental and industrial hazards showed that the highest priority of measures was determined for
slope-beam and coastal-floodplain areas.

Keywords: environmental passportization; occupational risk; functional zoning; agricultural landscape;
production safety; educational and production center.

ExonoriuHuii macrmopT TepuTOpii 3a3BMuYail MOJa€ OMUC MNPUPOJHUX 1 TOCIOAAPCHKUX
XapaKTePUCTHK, OJHAK HOTO MPAKTUYHE HAIIOBHEHHS BiAOYBAETHCA ITiJ] Yac MOJIbOBHUX, BAPOOHHUUX
Ta HaBYAJIbHUX POOIT. 3a TaKUX YMOB €po3is, NEPe3BOIOKEHHS, 3apOCTaHHsl, CKIAJHUNA perbed,
OJM3BKICTH 0 BOAM 200 KOHTAKT i3 TBAPUHAMHU CTAIOTh MoAuQikaTopaMu mpodeciiiHol HeOe3neKH.
Tomy exosoriuHy macrmopTH3alilo JOLUIIBHO JIOTIOBHIOBATH PU3UK-OPIEHTOBAHUM OJIOKOM OLIHKU
BUPOOHNUOI Oe3neku [ 1-6].

Merta nociikeHHs. ApoOyBaTH METOIMYHY CXEMY IO€IHAHHS €KOJOTTYHOr0 30HyBaHHS Ta
MaTPUYHOTO OIIHIOBaHHS MNPOQECiiHMX PU3MKIB Yy MaclopTi HAaBYAJIbHO-BUPOOHUYOIO LEHTPY
arpapHoro 3akJjajay BUIIOi OCBITH.

Marepian 1 meronu. JlochmijkeHHs BMKOHAHO SK JoKanbHUM case study HapuanbHo-
BupoOHMYoro ueHtrpy binonepkiBcekoro HAY B c¢. byraiBka KuiBcbkoi oGmacti. Tepuropis
oxomoe 1717 ra ciIbCHKOTOCHOAAPCHKUX YTifap, 30kpema 1123 ra opHux 3emens 1 129,6 ra
CHEIIaJII30BAaHOr0 JOCHIAHOrO Tnojs. ExcnepTHo-aHaimITHYHE OIIHIOBAaHHS 3a MarepiajlaMu
BUpPOOHNYMX 3BITIB 3a 2025 p. Ta arpoeKOJIOTTYHUMH XapaKTEPUCTUKAMU J1aJl0 3MOT'Y BUOKPEMUTHU
II’SITh (PYHKIIIOHAIBHUX 30H: OpPHI 3€MJIi, JOCIIAHE 0JIe, TBAPUHHUIIbKI KOMIUIEKCH, TPUOEepex HO-
3aljlaBHI Ta CXMUJIOBO-OANKOBI M sApyxkH1 TepuTopii. EKONOriuHy HampyXeHICTb BH3HAuYalIM 3a
mkanor 0-3, a npodeciiiHuil pu3uK — 3a MaTPHUIICI0 IMOBIPHOCTI Ta TSXKKOCTI HachiakiB (R = P %
T). Jlnst nopiBHAHHA 30H BAKOPHCTAHO IHTErPAIbHUM KOE(ILIEHT:

K.=1. %R, _

ze |, — IHIEeKC eKOJIOTTIHOI HAaNPYKEHOCTI; R — cepeHiii piBeHb mpodeciiinoro pusuky; K, —
CKPHHIHTOBHi1 KOS(ILIIEHT IIPIOPUTETHOCTI YIPABIIHCHKIX 3aX0/1iB. OUIHKH MAKOTh anpoOaminHuii
XapakTep 1 He € YHiBepCaJIbHUMHU HOPMaTHBaMH.

Pesynpratn Ta oOroBopeHHs. EkoyioriuHi o3HaKu TepUTOpii Oe3mocepeHbO 3MIHIOBAIH
npodine Hebesnek. KputnyHuM BHUSBUBCA PHU3MK NaAiHHS Ha cxuii abo B spy (R = 16), mo
noTpedye 3a00pOHH OIMHOYHOI POOOTH, 3MiHI MapIIPYTy 200 0OMEKCHHs 10CTyITy. Prusukn Haisty
TEXHIKW, TPaBMyBaHHS TBapuWHAaMHU Ta MaJIHHS no6n1/13y BOJIHOTO 00’ekTa craHoBwin R = 15;
KOB3aHHsI, O10JIOTIYHOTO KOHTaKTy, MeperpiBaHHs W yckiaaHeHoi eBakyauii — R = 12. 3BeneHa
OIlIHKA 30H HaBeaeHa B Ta0iI. 1.

Tabnmns | — InTerpajibHa oLiHKa €K0J10r0-BHPOOHNYOI Hebe3nekH pyHKIioHaabHUX 30H Teputopii HBII BHAY

3oHa L R Kev [Ipiopurer 3axoxiB
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3o0Ha L. R Kev Tpioputer 3axoiB
1. Opni 3emumi 0,88 9,6 8,45 HUDKYIHH
I1. Jocnigne moie 0,88 9,0 7,92 HIOKYAT
III. TBapHHHUIIBKI KOMIUICKCH 1,00 12,3 12,30 1 ABUIIIEHAI
IV. IIpubepesxHo-3aru1aBHI 1,63 12,0 19,56 BUCOKHI
V. CxumnoBo-0aiKoBi Ta sIpyKHi 1,63 12,3 20,05 BUCOKHI

Ipumitka: L. — inaekc ekonoriuHoi Hanpys)eHocTi; R — cepe/niit piBeHb npodeciiinoro pusuky; Ke, = I X R.

HaiiGinpiry mpiopuTETHICTh YIPaBIIHCHKUX 3aXOAIB OTPUMAHO IS CXHJIOBO-OQJIKOBUX 1
spyxHuX IistHOK (Key = 20,05) Ta npubepexkno-3amiaBaux teputopii (Key = 19,56). OnnakoBuit
IHJIEKC EKOJIOT1YHOI HAaINpY>KEHOCTI IHMX 30H HE O3HAada€ TOTOXKHOCTI HEOE3NeK: y mepirii
JIOMIHYIOTh HECTIMKUH IPYHT 1 CKJIaJIHA €BaKyallis, y APYTiid — Iepe3BOJIOKEHHS, CIIM3bKa MMOBEPXHS
Ta OJU3BKICTb BOJHOrO 00’€KTa. TBAapUHHMIBKI KOMIUICKCH MAarOTh HIDKYMN 1HTErpabHUN
noka3Huk (12,30), ame XapakTepu3ylOTbCS BHUCOKHUMH JIOKAIBHUMH PHU3UKaMHU 010J0T1YHOTO
KOHTAKTy Ta TPaBMYBAHH TBAPUHAMU.

VY macnopTi JOUUTEHO KaprorpadyBaTh HeOe3NeuHi 30HU i Oe3MeYHi MapiipyTH, 3a3HadaTH
YUHHUKU-MOIU(IKATOPU PU3HUKY, BUMOTH JI0 3aCO0IB 1HAMBIIYAIbHOTO 3aXUCTY, MOPSIOK JOMYCKY
Ta aNTOPUTMH pearyBaHHs. [lepea moas0BUMH, KOPMO3aroTiBeJIbHUMU W HABYATHHO-IPAKTUIHIUMH
poboTaMu CiIii 3aCTOCOBYBAaTH YEK-JIUCT MAapIIPyTy, IITHOBHHA IHCTPYKTAXK, MOTOHKCHHS 4acy 3
BUPOOHUYHMMH MiPO3A1TIaMH, MapKyBaHHS CXUJIIIB 1 MPUOEPEKHUX AUISHOK Ta 3a00pOHY OJAMHOYHOI
poOOTH y 30HAX BUCOKOTO pU3HKY [3—6].

BucHoBku. Pusuk-opieHTOBaHa €KOJOTiYHA TMACIOPTHU3AIlis MEPETBOPIOE EKOJIOTTYHUN
MacmopT TEpUTOpii 3 OMHMCOBOTO JOKYMEHTa Ha I1HCTPYMEHT OIEpPaTUBHOIO YIPAaBIiHHS
npodeciiiHolo Ta ekonoriuHoro Oesnekoro. s HBI[ BHAY mnepmioueproBoro KOHTPOIIO
HOTpe6y10Tb CXHUJIOBO-0AJIKOBI, SIPY>KHI Ta MpUOEpeKHO-3aIUIaBHI TEPUTOPIi; KPUTUUHUM € pH3HK
HaZIlHHH Ha HGCTlI/IKOMy peﬂbe(bl (R = 16). 3anpononoBanuii koedimieHT K., mpumaTHmii sK
BHYTPIIIHIN CKPUHIHTOBUI lHI[I/IKaTop onHoro o0’ekta. [lomanbima Bepudikarmis norpedye GPS-
KapTorpagyBaHHs, CC30HHMX BHMIDIOBAaHb 1 3iCTaBiCHHS 3 (GaKTHYHUMH TONIAMH Ta
MIKpOTpPaBMaMH.
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CE30HHA JJUHAMIKA I'IIPOXIMIYHUX IIOKA3HUKIB CTABIB BLJIOIIEPKIBCHKOI
ETC

JocmimpkeHo CTaH TiAPOXIMIYHMX TOKAa3HMKIB CTaBiB BIPOJOBX BEreTAIlifHOTO Mepiogy, a caMe BMICT
HITpH(DIKyIOUNX peuOBHH, MiHEPAILHUX POPM GOocopy, PO3UNHEHOTO KHCHIO Ta 01XpOMaTHE OKHUCIIOBaHHS.
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SEASONAL DYNAMICS OF HYDROCHEMICAL INDICATORS OF PONDS OF
BILOTSERKIVSK EHS

The state of hydrochemical indicators of ponds during the growing season was studied, namely the content of
nitrifying substances, mineral forms of phosphorus, dissolved oxygen and dichromate oxidation.
Keywords: hydrochemical indicators, water quality, ammonium nitrogen. nitrites, nitrates, biogenic substances.

3a yMOB IHTEHCHBHOIO pUOHHUIITBA HAa €KOJOTIYHUN CTaH CTaBKOBHMX T'OCIOJAPCTB CYTTEBO
BIUTUBAIOTH SKICTh BOJU JDKEPEN BOJOMOCTAYaHHS, & TAKOX KOMIUIEKC IHTeHCUDIKAIIIHIX 3aX0/iB,
SK1 3aCTOCOBYIOTbCSI y PUOHMITBI. 3 TOBEHEBHMMHM, TaJIMMH Ta JOIIOBUMHU BOJaMH Yy CTaBH
HAJIXOAWTh 3HAYHA KIUIBKICTh OPTaHIYHUX PEUYOBUH 1 OIOTCHHHX €JIEMEHTIB, TECTHIIHIIB,
HaTONPOAYKTIB, 10HIB BaKKUX MeTamiB. Ilopsg 3 1M y cTaBKax BIPOJOBXK BETreTAIlIMHOTO
nepioly HAKONUYYIOThCS OpraHidHi pPEYOBMHH 3a PaxXyHOK BIJIMHUPAHHSA IiJBOJHOI
POCIHMHHOCTI Ta XUTTEMIsUIBHOCTI pubu. Kopmu, opraniuni Ta MiHepaiabHI q0o0puBa (cemiTpa,
cynepdocdar, BamHO) TaKOX CIPHUSIOTH HAKOIMUYEHHIO OPTaHIYHMX PEYOBMH Ta OIOreHHUX
€JIEMEHTIB, IKi B CBOIO YEpry BUKOPHUCTOBYIOTHCS Ha PO3BUTOK IJIAHKTOHY, SIKUH € TMEpIIOr0
JIAHKOI TpodidHOTO JaHIora [3].

Meroro gocnmikeHb Oyno MpoaHali3yBaBaTH SAKICTh BOAM 32 TIAPOXIMIYHTUMHU
MOKA3HUKAMHU y CTaBax MPHU TEXHOJIOTIYHOMY MPOIECi BUPOIIYBAaHHS pHOU.

JlocmipKeHHsT TiApOXIMIYHUX TIOKA3HMKIB IOKa3ajd, IO BOJA CTaBIB BITHOCUTHCA [0
ripokapOOHATHOTO KJlacy TpynH Kaublito, a ii XiMiYHHHA CKIag (QOPMYETHCS TMEPEBaXKHO 3a
paxyHOK BOJM JpKepena Bojgornoctadanus (p. Pock), sika MiCTUTh BHCOKI KoHIeHTparii Caz - (84,2—
88,2 mr/m) ta rigpokapbonarie (HCOz- — 268,7-305,4 wmr/m). MiHepamizamiss BOAW B pidlli
BIIPOJIOBXK MEPiOAy AOCHIKeHb nepeOyBana Ha piBHI 532,3-563,5 mr/n. Benuuuna BogHEBOTro
noka3nuka (pH) y p. Pocs mopiBHIOBanma B cepenHboMmy 7,2, TOOTO cepemoBuine Oyrno ciadbo
nyxHuM, iHoai pH migBumyBamace a0 — 8,1-8,3. KinbkicHi MOKa3HMKM BMICTy Ol0T€HHUX
€JIEMEHTIB 3HAYHOI0 MIpOI0 BU3HAYAIHMCh PEKHUMOM Ta SKICTIO BOJOIOCTAYaHHS, 1HTCHCHUBHICTIO
PO3BUTKY Ta BiJIMHpaHHS IipoOiOHTIB, B Mepily 4epry, GiTOMIAaHKTOHHUX opraHi3miB [1; 2].

[Toka3HMK NepMaHraHaTHOI OKMCIIFOBAHOCTI CTaBOBOI BOAM y BECHSIHMM Ta OCIHHIN nepioau
BIJIMOBIJaB HOPMATHUBHIM BENWYMHI JUIsl JITHIX KOPOIOBUX CTaBiB, B JITHIN mepion JocsraB
TPaHUYHOI BeTUYUHU 10 25,9 mr O/11, a B ACSIKUX BUIAIKaX MepeBUIyBas ix a0 29,8 mr O/

AMOHINHHUI a30T sBIsiE COOOI0 OCHOBHMN KIHIIEBUH a30TUCTMH NPOIYKT OakTepiaabHOi
JECTPYKIIl OPTaHIYHMX PEUOBHH, a TAKOX € CKJIAJOBOIO YACTHHOI METa0OJITIB 0e3XpeOeTHUX
TBapUH. BMicT aMOHIIHOIO a30Ty KOJIMBaBCs BIPOAOBXK POKY HEICTOTHO: HaBecHi — j0 0,31 mr/m;
BIITKY — 10 0,35 mr/m; Bocenu — no 0,64 mr/n. KonmenTpariii aMOHIITHOTO a30Ty B CTaBKax He
NEePEBUIILYBAIM HOPMH, SIKI BCTAHOBJIEHO U1 KOPOMOBUX rocnofapcts (1,5 mr/i).

HiTpuTH € IpOMi’KHOIO TaHKOO TPOIECY AECTPYKIlii a30TOMICTKMX OpraHiYHMX PEd4OBHH. IX
BMICT BIPOJOBX BereTaliifHoro mnepiony konuBaeTbes B Mexax 0,29-0,001 mr N/n. Haiibinmbin
BHCOKI BEJIMYMHM XapaKTepHI JUIsl BECHSHOTO Mepiojy (crocrepirajiocss 3HauyHE MEpeBUILECHHS
JOMYCTUMHMX HOPM Yy 5-3 pa3u), 1110 MOB’SI3aHO 31 3MHBOM 3 IOBEPXHI BOJ0300py 1 y10OpEeHHSIM
cTaBKiB. BmiTKy, konu mepeOir mpomecy HiTpudikamii BinOyBaeTbcs OUIBII — aKTHBHO,
CHoCTepiraiocs 3HKEHHS BMICTY HITpUTHOTO a30Ty A0 0,05-0,001 mr/m, 1mo cBiAYMTh PO rapHUui
caHiTapHUW cTaH BoAW. BoceHw, BiAOyBaeThbCs NesKe MIABUINECHHS KOHIICHTpAIi 3a3HAYCHHUX
PEUOBHUH, 110 MOXHA MOSICHUTU 3HMKEHHSM OilomacH (PITOIIAHKTOHY, KUIBKOCTI HITPUDIKYIOUUX
OakTepii.

JlocnmipKeHHsT BMICTY HITpaTHMX (OopM MiHEpaJbHOrO a30Ty IOKa3alu, IO iXHS CE30HHA
JMHaMiKa B OCHOBHOMY MOBTOproBaja Taky misi NOz. MakcuManbHi BeIMYUHH 3adikCcOoBaHI Ha
BecHi Ta Bocenu 0,85-0,34 mr/mn, a MiHiManbHI — BIiTKy. OfHak, 3HaueHHs NO3 He NepeBUIlyBaIN
TPaHUYHO JOIYCTUMI KOHIEHTpAUil, U1l pPHOHHUIBKUX CTaBKiB (2 MI/x).

Bwmict MlHepaJ'ILHI/IX dopm pocdopy Bu3HAYAE MPOAYKTUBHICTH BoxoiiMu. KonnBanHs Horo
KOHIEHTpaIlii BIPOJOBK YChOro mepiofy BHpouyBaHHs puOu craHoBiATh 0,25-0,10 Mr/m. Menmi
KOHIICHTpAIlii CITOCTEpirayimcsi HaBECHI, KOJH BiOYBaeThcs pO30aBICHHS BOJIM B PE3YJIbTaTi
maBojka. BimiTky ¥ BoceHu kouneHtparis POz migBumyrotecs g0 0,144-0,25 wmr/n, omHax
MEePEBUILEHHS TPUITYCTUMHUX HOpM He 3adikcoBano (10 0,5 mr/i).
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Jlnist XapakTepUCTUKU PO3YMHEHOI OpraHiuHOi PeYyOBMHHU y BOJI CTaBKiB BUKOPHCTOBYBAIIU
noka3Huk — OixpomartHe okucmoBanHa (BO). Bennmumna BO 3miHIOBanmacst mpoTsSroM pOKy B
HeBeNUKUX Mexax Big 12 mo 28 mr O/n. [eske MmiaBHUINEHHS CIIOCTEpIrajocs HaBecHI. BmiTky i
BOCEHM Jiana3oH KoxusBascs Big 14 mo 20 mr O/i1.

OnHUM 3 HAMBAXUIMBIIIMX TOKA3HHUKIB XIMIYHOTO CKJIAy BOJHM € BMICT PO3YHHEHOTO KHCHIO,
KOHIICHTpAIlisl SKOTO 3a Mepioj] JOCTIKCHHsI 3MIHIOETBCSI B IOCUTh IIUPOKUX MEXax Bim 4,2 10
10,8 mr O2/n. 3a aOCONIOTHUM BMICTOM KHCHIO JIOCHI/DKYBaHI CTaBKM BIJAIMOBIIAIOTh BHMOTaM
JlepKCTaHIapTy JJIs BOJ PHOOTOCIIOIAPCHKOTO MPU3HAYCHHS.

IinbuBaroun ImiACyMOK, MOKEMO KOHCTATYBaTH, IIO SKICTh BOXHM IOCIIDKYBAHHX HAMH
CTaBKiB Y I[IJIOMY BiATIOBi1a€ HOpMaM CTaBKOBOTO pI/I6HI/ILITBa 1 € CIIPHSATINBOIO JUIs MiPONTYBaHH S
JIMYUHOK, BUPOLIYBAHHS [[LOTOJIITOK Ta CTapUINX BIKOBUX TPYIl KOPOIOBHX BUJIB pHO. OTpI/IMaHl
pE3yNIbTaTH CBITYaTh PO CIPHUATIMBUNA CTaH BOJIU JOCTIIKYBAaHUX CTaBKIB CTOCOBHO OPraHiqYHOTO
3a0pyIHCHHSI.
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THTEHCU®IKAIINHI 3AXO0/Y ITPU BUPOILIIYBAHHI TOBAPHOI'O KOPOIIA

VY po6oTi motaHo pe3yIbTaTh AOCIHIIKEHb 3 OpraHizamii iHTeHcH(iKaiiHIX 3aX0/iB, MI0A0 30UThIICHHS 00CATIB
BUPOOHHMIITBA KOPOIA B CYYaCHHUX YMOBaX, KJIKUOBHMH CKJIAJOBHMHU SKOI € KOMILIEKCHE BUKOPHCTAHHS MPUPOIHOT
KOPMOBOI 0a3u Ta MTYYHUX KOPMIiB.

KuarouoBi ciioBa: ToBapHHI KOPOII, IIUIBHICT MOCAKH, IPUPOHA KOPMOBa 6a3a, pubONpOAYKTHBHICTS.

MAMEDOV T.N., assistant, KUNOVSKY Y.V., candidate of agricultural sciences
Bila Tserkva national agrarian university

INTENSIFICATION MEASURES IN THE CULTIVATION OF COMMERCIAL CARP

This paper presents the results of research on the implementation of measures to

intensify carp production under current conditions, the key components of which are the integrated use of natural
feed resources and artificial feeds.

Keywords: commercial carp, stocking density, natural food supply, fish productivity.

Ha cporogHi oaHMMH 3 HalNepCHEKTUBHIMIMX OO0’€KTIB y CTaBOBOMY PpPUOHMITBI
3QJIMIIAIOTHCS KOPOTIOB1 BUIM pUO. YMOBH CHOTOJICHHS TMIJBUIIYIOTH BHMOTH JI0 SIKOCTI SIK
NPOAYKIii, TaK 1 CHPOBUHHU, IO BHUKOPHCTOBYEThCA I BUpOOHUITBa mpoaykiii. CydacHi
JOCIIJDKEHHST CBIIUaTh, IO BUPOIIYBaHHS JBOJITKAa TOBapHOTo Kopoma Mmacoro 450-500 t y
CTaBKax 3a BUCOKOI IIIIBHOCTI MOCAAKH 0e3 iHTeHCU(IKAIHHUX MiIXOAIB MPAKTUYHO HEMOXKIIMBE.
Tak stk 31 30UIBIIEHHSM KIUJTBKOCTI pUOM Ha OJMHUINIO TUIONI MPHUPOJHA KOpMOBa 0a3a MIBUIIKO
BUCHAXY€ETHCS, il HEOOXIJTHO KOMIIEHCYBAaTH MOBHOLIHHUMH KOpMOCyMilllaMu ab0 KOMOiIKOpMaMH,
a o0csr roiBili BU3HAYAETHCS PIBHEM MPUPOIHOI KOPMOBOI 0a3M y CTaBy Ta UIUIBHICTIO MOCAAKU
puou .

[HTeHCUBHICTh KUBJEHHS pPHOM 3HAYHOIO MIPOIO 3&JIEKUTH B TeMIepaTrypu BOAU U
KOHIIEHTpALlli pO3UMHEHOT0 KHCHIO, TO/II SIK KUIBKICTh CITO’KUTOIO KOPMY IOB’s3aHa 3 Macolo TiJa.
3a temmeparypu 8—10C AKTHBI3yeThCS POGOTA TPABHOI CHCTEMH Ta IIOCTYIIOBO CTaGLTi3yIOTHCS
¢izionoro-6ioximiuni mporecu. Y mexax 10-14C koponm mounmHae 3BUKAaTH /0 KOPMY, OJHAK
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TpaBJieHHs Iie HenocTaTHRO akTuBHE. [Ipu 15-200C 1 Bume GyHKIIOHYBAaHHS OpraHi3My MOBHICTIO
BiJTHOBJIIOETHCS, 1110 JIA€ 3MOTY pUOi CIIOKUBATH i 3aCBOIOBATH MaKCHUMaJIbHI 00CATH KOPMY, TOMY B
el mepio HeoOXiaHA pPeryisipHa TOAIBIA. HalicpusTauBilUMK JJ1s JKUBJICHHSI, TIEPETPaBICHHS
Ta 3aCBOEHHS MOKUBHHUX PEYOBHH € Temreparypu 22—27C, 110 MO3UTHBHO BIUIMBAIOTH HA TEMIIU
npupocty macu [1; 3].

Meta mochmipKeHHS JOCHITUTH Ta OOTpYHTYBAaTH CIOCOOM iHTEHCHIKalii BHPOOHHUIITBA
puOHOi mpoaykuii, 30KpeMa Kopoma, sK OCHOBHOTO O0’€KTa CTaBOBOi akBakyJabTypu. Jlis
HiABUILEHHS MPUPOAHOI pUOONPOIYKTHBHOCTI CTaBKIB HEOOXIAHO pPalliOHAJIBHO 3aCTOCOBYBATHU
OpraHiyHi Ta MiHepajbHI JOOpPHWBA, IO CHPUATHME 30UIBIICHHIO MPUPOIHOT KOPMOBOI 0a3u yis
pubu Ha 30-50%, a TakoK MPAaKTUKYBaTH BUPOILYBAHHS POCIMHOIIHUX BUIIB PUO Yy MOMIKYIbTYpi
[2].

lomiBis pubM 3aMIIATAMETHCS OJAHUM 13 KJIIOUYOBHUX €JIEMEHTIB iX e(EeKTHBHOTO
BHUpOIIYBaHHS. Tak OJHUM 3 BaKJIMBHX YMHHUKIB IHTCHCH(}IKaIil pHOHUIITBA € MIATOAIBIS PHUO
LITYYHUMH KOpPMaMH, 3aBJISKH YOMY IiJABUIYETHCSI KOPMOBA pUOOIPOLYKTUBHICTh cTaBiB Ha 20%,
pU LEOMY BaXIIUBY POJIb BIJIrpae pexum TOJIBIII KOPOIIa, 3 BUKOPHCTAHHSM 3CPHOBUX BIIXONIB
MIUICHHIL, KYKYPYA3H, COHSIIHUKOBOI MaKyxu [4]. ITiIBUINCHHS MNPOXYKTHBHOCTI CTaBIB MOXIIHBE
TAKOX 33 YMOBH BHKOPHCTaHHS SKICHUX KOPMIB Ta HAJCKHOTO BOJOJIHHS TCOPCTHYHUMHU W
NPAaKTUYHUMH OCHOBAaMH TOMIBIII pUOM, KOHTPOJIOIOYH TEMII POCTY Ta CBO€YACHE BHUSBICHHS
3axBOpIOBaHb puOH. EQeKkTHBHE 3aCTOCYBaHHS ONTUMAIBHUX PEXHUMIB TOJIBII B YMOBaX MTYYHOTO
BUPOIIYBaHHS, 1110 JI0 OCOOJIMBOCTEH YMOB KYJIbTUBYBAaHHSI KOHKPETHHUX BHUIIB PHO.

JlocsarHeHHsT cydacHOi 010JIOTi4HOT HAyKH, MOEAHAHI 3 PO3BUTKOM TEXHOJOTIN 1 TeXHIYHUX
MOJKJIMBOCTEH, y NMEPCIEKTUB] CIPUATUMYTh 110AJIbIIOMY BJOCKOHAJICHHIO METO/IIB Ta TEXHOJIOT1H
prOHHITBA. O4YEBUIHO, IO 31 3POCTAHHAM MOXKIMBOCTCH aKBAKyIBTYPH MPOLOBKYBATHMETBCS
PO3LIMPEHHS MEPEITKY BHIIB PUO, SKi BUKOPHCTOBYIOTECS K 00’€KTH KyIbTHBYBAaHHS [5].

BucroBok.  JInmsi  MiABHILNCHHS ~PHOONMPOIYKTUBHOCTI ~ CTaBiB  HEOOXIiZHO paI_IIOHaJ'ILHO
3aCTOCOBYBATH OpraHivHi Ta MiHEpanbHi 100pHBa, IO CHPHSIOTH PO3BHTKY MPHPOHOI KOPMOBOL
6a3u. IlITyd4Hi KOpMH CJii BUKOPHUCTOBYBATH 3 YpaxyBaHHSM IIOpHM pOKY, XIMIYHOTO Ta
OI0JIOTi4HOrO CTaHy BOJOKMH, a Takox ¢isionoriqnux mnorped pub. Tomy mHOKpalICHHS
€KOJIOTIYHUX yYMOB BHPOOHMIITBA B MOEJHAHHI 3 BUKOPUCTAHHSAM €KOJOTIYHO OE3MEeYHHX KOPMIB
CTIPUSTHME OTPUMAaHHIO TOBapHOI MPOAYKIIii, IKa BiAMOBIJaTUME Cy4aCHUM CBITOBHM CTaHJapTam
SKOCTI Ta Oy/ie€ KOHKYPEHTOCIIPOMOYKHOIO SIK Ha BITYM3HSIHOMY, TaK 1 Ha MIXKHApOJAHOMY PHUHKaX.
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PO3POBJIEHHSI ® YHKIIIOHAJBHOI'O KPEM-MEY 3 BUKOPUCTAHHSIM
CYBJIMOBAHOI JKUMOJIOCTI

VY po6oTi 06IPYHTOBaHO IOLINBbHICTE BUKOPUCTAHHS CyOIiIMOBaHOTO MoOpoIKy umoinocti (Lonicera caerulea
L.) sx ¢yHKUiIOHANBHOI H00aBKH 10 KpeM-meay. [IpoBefeHO OpraHOJNICNTHYHY OLIHKY AOCTIZHOTO 3pa3ka Ha OCHOBI
COHSIIIHMKOBOTO Meay 3 JojaBaHHSAM 5 % mopomiky. BcTaHOBieHO, IO Taka KOHIEHTpaLis 3a0e3rnedye CTIHKUH
(i01eTOBO-POKEBUH KOJIp, TAPMOHIMHUI ATIHUNA NPUCMaK Ta TPUBAJIUH IiCIsicMak 0e3 MopyIIeHHS KPeMoIoIiOHoi
KOHCHCTeHIIi NpoxykTy. Ha ocHOBI aHami3y cydyacHOi JiTepaTypH HiITBEpP/KEHO BHCOKHH HYTPHUIIOIOTIYHUH
MTOTEHITiaJl )KUMOJIOCTI 3aBISKH BMICTY aHTOILIaHiB, MOJIi(heHOIB Ta BiTAMiHIB.

KuouoBi cjioBa: QyHKIIOHAIBHWA MEIOBUN MPOJIYKT, KPEM-MeH, >KUMOJOCTh CyOliMOBaHa, aHTOIliaHH,
OpraHoJIENTHYHA OIliHKa, COHAIIHUKOBHI Mer, clean label.
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The study substantiates the feasibility of using freeze-dried honeysuckle powder (Lonicera caerulea L.) as a
functional ingredient in creamed honey production. Organoleptic evaluation of the experimental sample based on
sunflower honey with 5% powder addition was carried out. It was established that this concentration provides a stable
violet-pink color, harmonious berry flavor and a long-lasting aftertaste without compromising the creamy consistency
of the product. The analysis of recent scientific literature confirmed the high nutritional potential of honeysuckle due to
its content of anthocyanins, polyphenols, and vitamins.

Keywords: functional honey product, creamed honey, freeze-dried honeysuckle, anthocyanins, organoleptic
evaluation, sunflower honey, clean label.

P03BUTOK pUHKY Xap4yOBHX MPOAYKTIB MOB’S3aHUI 31 3pOCTAHHIM IHTEpECY CIIOKHUBAYIB 10
MPOJIYKIIii, sIKa TMOEIHYE 3BHUYHI CMAKOBI BJIACTUBOCTI 3 JIOAATKOBOIO XapyOBOO IIHHICTIO. OHUM
13 MEpCIEeKTUBHUX HANpPSAMIB € CTBOPEHHS MEIOBHX MPOAYKTIB i3 POCIMHHUMHU KOMIIOHEHTAMHU.
Kpem-Men, 3aBmsku TUTaCTUYHIM TACTOMOJMIOHIM KOHCHUCTEHINI Ta 3pyYHOCTI CIOKHUBAaHHS, €
NPUAATHOK OCHOBOIO JIJIsl BBEACHHS HATYPAIBHUX STiAHUX 100aBoK [1-3].

JIns BUpOGHHMITBA JOCIIHOTO NPOAYKTY OOPAHO COHSIIHMKOBMH Mej. Moro XapakTepHO
0COOJIMBICTIO € BIAHOCHO HIBHJIKA KPHUCTali3allis, MOB’S3aHa 3 MiABHILIEHHAM YMICTOM TIIFOKO3H.
BoaHoyac 111 BIacTUBICTh € TEXHOJOTIYHO KOPUCHOIO MiJ Yac OAEp:KaHHS KpeM-MeAy, OCKUIbKU
crpusie popMyBaHHIO HIKHOT IpiOHOKpUCTANIYHOT cTpYKTYypH [ 1, 3].

[epcrieKTHBHOO J00ABKOO IS 30araueHHs ME0OBOI OCHOBH € KUMOJIOCTH icTiBHa (Lonicera
caerulea L.). froma Biipi3HSETHCS IHTCHCUBHUM CHHBO-(i0JIETOBUM 3a0apBJICHHSM, KHCIIO-
COJIOIKMM CMAaKOM i3 JIEFKOIO TEPIIKICTIO Ta 3HAYHUM yMicToM (DeHOJIBbHUX CHOJYK. Ii 3acTocyBaHHs
nae 3MOry c(opMyBaTH OpUTIHAJIBHHNA CMakKOBHH MpOQiTb TOTOBOTO MPOAYKTY W OTpUMATH
MpUpOIHE 3a0apBiIeHHS 0€3 CHHTeTUYHUX OapBHUKIB [4, 5].

Metoro poOOoTH OyJa0 OIIHUTH OPTraHOJCNTHYHI BIACTHBOCTI KpEeM-MEIy Ha OCHOBI
COHAIITHUKOBOTO MEJy 13 I0JaBaHHIM CyOJIiIMOBAHOTO MOPOIIKY KHUMOJIOCTI.

XKumonocTp ICTiBHA HaNEXHUTh [0 STITHOI CHPOBMHM 3 BHCOKOIO KOHICHTPAII€I0
nonipenoniB, 30kpemMa anTouiaHiB. OCHOBHMM NPEICTABHUKOM IIi€i TPyHH CIOJIYK Yy IUIOAAX €
mianiquH-3-O-TIF0K031 ], 10 3HAYHOK MIpOK BH3HAYA€ KOJIp AT 1 IX aHTHOKCHIAHTHY
akTUBHICTb [4]. CyOnimaiiiHe CyIIiHHS 1a€ MOKIIUBICTh BUJIQJIUTH BOJIOTY 3@ HU3bKHX TEMIIEPATYp
1 3HU3UTH BTPATH TEPMOJIAOUILHUX KOMIIOHEHTIB MOPIBHSAHO 3 IHTEHCHUBHHUM TEIJIOBUM CYIIIHHIM
[5].

HasBHicTe anTOIiaHIB, (EHONBHUX KHCIOT Ta IHIMUX TMOdipEeHONB 00yMOBIIIOE
AHTHOKCHJIAHTHUI TMOTEHIian >KuMoiocTi. J[aHi eKcrnepuMEHTadbHUX 1 KIIHIYHUX JOCTiIKEHb
II0JI0 AHTOIL[IAaHBMICHUX STl CBIIYATh MPO iX MOKJIUBUN BHECOK y MIATPUMAHHS HOPMAIBbHOTO
CTaHy CyJMH Ta 3aXMCT KJIITHH BiJl OKUCHIOBAJILHOTO CTpecy. BogHouac kpeM-Men 13 )KHMOJIOCTIO
CJIIJT PO3TJISIIATH SIK XapyOBUM MPOJYKT, a HE sK JIIKyBaJbHUM 3aci0 (Tabun.l) [4, 6].

Tabmuig 1 — XapakTepucTuka cy0JiMOBAHOT0 MOPOILIKY KUMOJIOCTi

IToka3Huk XapakTepucThka
Ckuag 100 % cy6yiMoBaHa >KUMOJIOCTh
30BHIIIHIN BUTIISLT JpibHOAMCTICPCHHIIA TOPONIOK (hi0JECTOBO-CHHBOTO KOJIBOPY
. Bupaxenwnii ATiTHUA apoMat, KUCIO-COTIOIKUI CMaK 13 JIETKOIO
CwMak i 3amax .
TEPIIKiCTIO

TexHonoriguHa QyHKITis [Tpupoganii 6apBHUK i CMaKo-apoMaTH4Ha 100aBKa
BioakTHBHI KOMIIOHEHTH AmnTorniany, (eHONbHI CTIONYKH, OpraHidHi KHCIOTH, BiTamiH C

3MEHIIeHHS BTpaT TEPMOJIaOITbHIX KOMIIOHEHTIB 32 paXyHOK
HU3BKOTEMIIEPAaTypPHOTO BHIAJIEHHS BOJIOTH

[TepeBara cybmimMaIiiitHoOro cyIriHHS

O06’exTaMu AOCTIKEHHST OylM KpeM-MeJl Ha OCHOBI COHSIITHUKOBOTO Meny 0e3 T00aBKH
(koHTpoOJIB) Ta KpeM-Mea i3 5 % cyOiiMOBaHOTO MOPOIIKY kuMoJocTi. KoHleHTpamnio Jo0aBKu
00paHo SIK JOCTaTHIO A7 (POPMYBaHHS XapaKTEPHOTO KOJIbOPY I BUPAKEHOT'O SITTHOTO CMaKy 0e3
HaJMIpHOI TepnkocTi. OpraHoJeNnTUYHY OLIHKY 3/iMCHIOBAM 3a IOKa3HUKAaMH 30BHIIIHBOTO
BUIJISIlY, KOJIbOPY, KOHCHCTEHIIi, 3amaxy, cMmaky Ta miciscMaky. [lnsg omucy pes3ysibTariB
BUKOPUCTAHO ITSITHOANbHY IIKaldy OIiHIOBaHHS [2]. OpraHoienTHyHi MOKa3HUKHU JOCIITHUX
3pa3KiB OMMCAHO B TAOIHII 2.
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Tabumis 2 — OpraHoJienTHYHA OMIHKA 3pa3KiB KpeM-Meay

TTokazHuk KoHTponbHMil 3pa3ok Kpem-men i3 5 % mopomniky xKHUMOJIOCTi
30BHILIHIA BATIIS OpHopigHa KpemonoaiOHa Maca Onopinua kpemornoniGua maca Ges Bumoro
po3IapyBaHHs
Kouip CBiTIIO-)KOBTHI PiBHOMIpHUH (i0I€TOBO-POKEBHI
Koucuctenist [TnacTuyHa, HiXKHA [TnacTuuHa, B’s13Ka, KpeMonoaioHa
3anax XapakTepHUIl METOBUI MenoBwii i3 BUPaXKCHUMHU SITiTHIMH HOTAMU
Chax Cononkuii, 6e3 C.TOpOHHiX Conoaxuii i3 1erkoro KHCIIMHKOIO Ta MOMIpHOIO
MPUCMAKIB TEPIKICTIO
IMicnscmax Kopotkuii, MmegoBuii TpuBanimmii, MeTOBO-STiTHUIA, O3 CTOPOHHIX BiATIHKIB

Opepxani pe3yiabTaTH CBiIYaTh, IO BBeIeHHA S5 % cyOmiMOBaHOI JKUMOJIOCTI €
MEPCIEKTUBHUM JUISI CTBOPEHHSI KPEM-MEy 3 BHPa3HUMH CIIO)KUBYMMH BJIacTUBOCTSAMU. [loOaBka
dbopMye mpuponHe 3a0apBICHHS, MOCHIIOE aApPOMATHYHUN MPOQUIL 1 BPIBHOBAXKYE COJIOAKICTH
COHSIIITHUKOBOTO MEJy.

BucHoBok. COHSIITHUKOBUN MeJ € MPUIATHOIO OCHOBOKO JUIsI KpeM-Meay, a JoaaBaHHs 5%
CyOJIMOBAHOTO TIOPOIIKY KHUMOJIOCTI (opMye TpUBAOIUBHIA  (HIOJIETOBO-POKEBUI  KOJIIp,
OJTHOPITHY KPEMOTOIIOHY KOHCHCTCHIIIF0 Ta TapMOHIHHUN MEIOBO-STITHUN CMaK i3 TPUBAIAM
MICISICMAKOM, 110 OOIPYHTOBYE IOUUIBHICTH MOAATBIIMX JOCTIIKEHb I0JI0 BMICTY aHTOIlIaHIB,
CTaOUIBHOCTI KOJIbOPY Ta CIIOKUBYOI IPUHHATHOCTI MPOAYKTY Mij Yac 30epiraHHs.
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KJIITUHHUN IMYHITET TA HECOEIIU®IYHA PE3UCTEHTHICTh CTABKOBHX
BUAIB PUB SAK ®I3I0OJIOT'TYHA OCHOBA E®EKTUBHOCTI AKBAKYJbTYPHU

VY po0oTi y3araJpHEHO TEOPETHKO-METOMOJIOTIUHI 3acay OLIHKH KIIITHHHOI JJAHKM HECTIEUN(ITHOTO IMYHITETY
CTaBKOBHUX BHUIIB pHO 3a yMOB IiHTEHCH(QIKAIHUX 3axX0JliB B akBakyJbTypi. OOIPYHTOBAaHO YHiBEpCAIbHICTh
(yHOAMEHTANPHUX  IMYHOQI3IOJIOTIYHHX ~ MeXaHi3MiB ~ XpeOeTHHX;  HABEACHO  JAETali30BaHy  METOJUKY
IUTOMOPGOIOTIYHOTO Ta PYHKITIOHATHHOTO aHaNi3y (haromuTapHoi peakiii Ta aeiikorpamu pud

KuiouoBi cjioBa: craBkoBi puOM, akBakynbTypa, iMyHOi3ionoris, ¢aronuros, JeWkonuTapHa ¢opmyia,
HecrienugpiyHa pe3UCTEHTHICTD

TROFYMCHUK A.M., candidate of agricultural sciences
Bila Tserkva national agrarian university

CELLULAR IMMUNITY AND NONSPECIFIC RESISTANCE OF POND FISH SPECIES
AS A PHYSIOLOGICAL BASIS FOR AQUACULTURE EFFICIENCY

The paper summarizes the theoretical and methodological foundations for assessing the cellular component of
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nonspecific immunity in pond fish species under conditions of intensification measures in aquaculture. The universality
of the fundamental immunophysiological mechanisms of vertebrates is substantiated; a detailed methodology for the
cytomorphological and functional analysis of the phagocytic reaction and leukogram of fish is presented

Keywords: pond fish, aquaculture, immunophysiology, phagocytosis, leukocyte formula, nonspecific resistance.

CyuacHa akBakylbTypa WITYYHUX BOJOWM (YHKIIOHYE B YMOBAaX IOCTIHHOTO BIUIUBY
KOMIUIEKCY CTpec-(hakTOpiB: BHCOKOI IIIJILHOCTI MOCAAKU, TEMIEPATYpHUX KOJWBaHb, ACPIIUTY
PO3UMHEHOTO y BOJI KHCHIO, HAKONMMYEHHS MPOAYKTIiB MeTaboyi3My Ta OpraHo-MiHEpaJbHOTO
3a0pynHeHHs. AnanTuBHa (crienudiyHa) iMyHHa cucteMa KoctucTux pud (Teleostei) mae BiTHOCHO
TPUBAJIMHM TepioA IHAYKIIT Ta BUPaXEHY 3aJIeKHICTh BiJ] TeMIepaTypu HaBKOJIHUIIHBOTO
cepeloBuILa

3 ornsay Ha Iie, BU3HAYaIbHY POJb Y 3a0€3MeUYCeHHI MEepINoi JIiHil 3aXUCTy Ta 30epexeHH1
roMeocTasy opraHizamMy pu0O Bigirparoth (akrtopu Hecrnenu(iqHOi KIITUHHOI PE3UCTEHTHOCTI.
Omninka (yHKIIOHATBHOI aKTUBHOCTI IMyHOKOMIIETEHTHUX KJIITUH KPOBi Ta KPOBOTBOPHUX OpraHiB
(HUpKa, cene3iHKa) € HaWOLIbII 00’ €KTUBHUM KPUTEPIEM OILIHKHK (Di310JIOTTYHOTO CTaHy 00'€KTiB
aKBaKyJIbTYpH Ha JOKITIHIYHUX CTAIisX PO3BUTKY IMATOJOTIYHUX MPOIECIB.

JIis  KOMILJIEKCHOT OLIHKK KJIITHHHOTO IMYHITETY Ta Hecneuu(iuHoi pe3uCTEeHTHOCTI
CTaBKOBHX BHJIB pu0 (JTyckatuii Ta a3epkaibHuil kopon Cyprinus carpio, kiapieBuii com Clarias
gariepinus) 3aCTOCOBY€ThCS YHi(IKOBaHUN IMYHO(}13100TTUHUN KOMILIEKC METO/IB: 3a0ip KpOBi Ta
miaroroBka MaskiB: KpoB BigOuparoTh i3 KaymaaslibHOT BeHH abo cepIlsd in Vivo 3 JOTPHUMaHHSIM
6ioeTnyHUX HOpM. J1J1s 3amo0iraHHsa reMoJii3y Ta 3CiJaHHS BUKOPUCTOBYIOTH remaput (50 MO/m).
Masku KkpoBi ¢ikcytoTs y Metanoini (5-7 xB.) Ta ¢apOyoTs 3a meronom PomanoBchkoro-I'im3a;
aHani3 JerkouutapHoi Gopmynu (JIelkorpamu): MPOBOAATH AU(epeHIliabHUNA MiAPaXyHOK He
meHme HiX 200 JTEUKOIUTIB MiJ IMEPCIHHOI0 CHCTEMOIO CBITJIOBOTO MiKpOCKOIA (30LIBIICHHS X
1000). BpaxoBylOTh CIHIBBIAHOUICHHS MIEJOMUTIB, METaMIEIONUTIB, MNAIUYKOSACPHUX 1
CETMEHTOSIEPHUX HEHTpo(diniB, eo3mHONiB, 6a30(]isiB, MOHONMTIB Ta JIM(OIMTIB; OIlIHKA
¢daronuTapHoi aKTUBHOCTI HEUTpo(diniB Ta MOHOUUTIB: ¢arorutapuuii ingekc (PI, %): BiacoTok
¢daromuryrounx kmituH cepen 100 BUBUEHMX HEUTPOQLNIB/MOHOLMTIB MpHU iHKYyOAamii in vitro i3
CYCIIEH31€10 1HAaKTUBOBAaHUX JPILKIKOBHUX KIITUH (Saccharomyces cerevisiae) abo tect-mramiB E.
coli 3a Temnepatypu +20°C npotsarom 30 xBunuH; ¢arouutapae yucio (OY): cepenHs KUIbKICTh
NOTJIMHYTUX OO'€KTIB (arouurosy, L0 NpPUNATa€ Ha OJWH AaKTUBHUH (arouut; I1HIEKC
3aBepmieHocTi (arorurTo3y (I3d): BigHOmIEHHA mMOKa3HWKa OakTepuiaHocTi micas 120 xB.
iHKyOanii 10 mnepBuHHOro mokasHuka 3a 30 xB.; BusHadeHHs Oaktepunuanoi (BACK) Ta
J30UMHOL (JIACK) aKTUBHOCTI CUPOBATKH KpOBI: BACK OLIIHIOIOTh
(OTOENEKTPOKOJOPUMETPUYHIUM METOJIOM 32 CTYIEHEM INPUTHIYEHHS POCTYy J1000BOi KYJIBTYpH
tecT-MikpoopraHizMy. JIACK Bu3HauaioTh 3a HEQETOMETPUYHMM METOAOM, OLIHIOIOYM JII3HC
cycnensii Micrococcus lysodeikticus.

JochikeHHss KITUHHUX (AKTOpIB  PE3UCTEHTHOCTI CBiAYaTh, IO MPU XPOHIYHOMY
010TeXHOJIOTIYHOMY CTpeCi B OpraHi3mMi CTaBKOBHUX DPHUO CIOCTEpIraeThCcsl 3CYB JIEUKOLMTAPHOI
¢dbopMynu BiIBO (30UIbIIEHHS YAaCTKU HE3pUIMX (opM HEUTpoduIiB), MPUTHIYEHHS (arouuTapHOl
akTUBHOCTI Ha 25—40% Ta 3HM>KEHHS 1HJEKCY 3aBepuIeHocTi ¢aronurosy [1,2].

3acToCcyBaHHS: €K30I€HHMX CTUMYJSTOpIB Hecreuu(diuHoi JIaHKM 3abe3nedye BUPAKEHUUN
KOperyBalIbHUN e(eKT: CTUMYJIIALIS (arouutapHoi naHku: 30inbmenns @I va 18,5-24,2% ta ®Y
Ha 1,2-1,8 yMOBHUX 00'€KTiB Ha KIITUHY; ONTUMI3allis JISHKOTpaMu: BIOPSAKYBAHHS BiJICOTKOBOTO
BMICTY 3pUIMX TpaHyJOLHMTIB Ta MOHOIMTIB, IO CBIAYUTH NpO akTHUBi3alilo Mienomnoesy [3];
MIJBUIIEHHS 30€peKEeHOCTI TOroJiB’s: pIBEHb BMKMBAHOCTI MOJIO/I CTaBKOBUX pHO mpu
npo¢TaAKTUYHOMY BBEACHHI IMYHOCTUMYJIATOPIB IiJ] YaC PaHHBOTO OHTOTEHE3y 3pocTae Ha 12—
15%, a BiAXia mijg yac 3MMOBOTO yTPUMaHHS 3HIKYETbCs y 1,5-2 pasu [4,5,6].

Pesynprati aHamizy KITHHHUX (DaKTOpiB IMYyHITETY Ta METOAMKH iX J1abopaTOpHOTro
BU3HAYCHHS IUIAHYETHCS IHTETPYBAaTH Y BHKJIAIAHHS AHCHUILUIIHU «AKBaKyJlbTypa IITYYHHX
BOJIOMM» JUTs 3100yBauiB BUIIIOT OCBITH 31 crieriaibHOCTI «BoHi 6i0pecypcH Ta akBaKyJIbTypay.

VY Mexax j1abopaToOpHOTO MPAKTHKYMY 3700yBadi 3MOKYTh OlaHyBaTh: MeToauku non-lethal
(Oe33abiitHoro) BimOopy OiosioriyHOro Matepiany BiJ TiIpoOiOHTIB; anropuTMu LUGPOBOT
MOpPGOMETPIi KIITHH KPOBI 3 BUKOPUCTAHHSAM CY4aCHOTO MPOTPAMHOTO 3a0€3MEeUeHHS; TPAKTHIHE
3acrocyBanHa npuHimmiB Oioetnku (3R: Replacement, Reduction, Refinement) y naB4ambHO-
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JOCITITHIA pOOOTI 3 00'€KTaMU aKBaKyJIbTYpH.

BuCHOBOK: [OCHI/DKEHHS KIITUHHOTO IMYHITETY Ta Hecnenu]iuHoi pe3UCTEeHTHOCTI €
yHiBepcaabHOIO (Pi31070TI9HOO TIATHOPMOIO I PO3POOKH pecypco3depiratounx 610TEeXHOIOTIH Y
CTaBKOBOMY Ta IHAyCTpiaJbHOMY pHOHHUITBI: BH3HaueHHS (aromuTapHOi peakuii Ta
JIEHKOLUTAPHOTO TPOQUII0 J03BOJISIE 3MIMCHIOBATH EKCIPEC-IiarHOCTUKY (hi310JI0OTIYHOTO CTaHy
puO Ta KOHTPOJIOBATH €(EKTUBHICTD 3aCTOCYBAHHS IMYHOKOPETYBAJbHUX PEUYOBHH;, HAKOTTMUCHHUN
HayKOBO-METOJMYHUNM JOPOOOK 13 MOPIBHSIBHOI (i3ionorii Ta iMyHOJIOTII € (yHIaMEHTAIbHOIO
TEOPETUYHOI0 OCHOBOIO Ui BHUKJIAQJAaHHSA MNpOo(IIbHUX JUCIMILIIH cremniansHocTi  «BoaHi
OlopecypcH Ta akBaKyJIbTypay.
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MPELUA3IAHI CACTEMH T'OIIBJI ITULI

[IpoBeneHUMHU JOCTIIKEHHAMH BCTaHOBJICHO, IO CYYacHI AaBTOMAaTH30BaHI KOMIUICKCH, sKi 3a0e3MedyroTh
TOYHE JTO3yBaHHS KOPMY, PiBHOMIPHHH PO3IOALT HOTO BCHOMY MOTONIB’IO Ta IHTErpaIlifo 3 IiHIIUMH TEXHOJOTiIMHU
MTAITHAKA MiHIMI3YIOTh MIEPEBUTPATH KOPMY, 3HIKYIOTh CTPEC y MITHIIL Ta MiJBUITYOTH TPOAYKTHBHICTb.
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PRECISION POULTRY FEEDING SYSTEMS

Research has established that modern automated systems, which ensure precise feed dosing, uniform distribution
across the entire flock, and integration with other poultry house technologies minimize feed wastage, reduce stress in
the birds, and increase productivity.

Keywords: poultry, feeding system, dosing, feed, technology.

Cuctema TOAIBII NTHII Ha BEIMKMX MPOMHCIOBUX KOMIUIEKCax 0a3yeTbcs Ha
aBTOMATH30BAHUX JIHIAX, K1 3a0€3MeUy0Th PIBHOMIPHHMI PO3MOALT KOPMY, MiHIMI3aIlil0 BTpaT Ta
KOHTpOJNb sAKocTi. Haifuacrime 3acTOCOBYIOTH CTpiUKOBi, IIHEKOBI Ta TapidyacTi TOJiBHHII,
IHTErpoBaHI 3 cCHUCTEMaMH HamyBaHHA Ta 30opy mnponykuii. Haifwacrtime ctpiukoBa cucrema
BUKOPUCTaHHSA [UIS HECYYOK Ta BEJIMKOIO MOJOJHAKY. 3a Takoi cHCTeMH 3a0e3NedyloTh
PIBHOMIpHUI PO3MOJ1T KOPMY B3JIOBK YCI€] JIiHI, 1110 3MEHIIIYE KOHKYpEeHI1t0 M ntuneto. [Ipore,
TakKa cucTeMa MnoTpedye peryasipHOro TEXHIYHOTo 00CIyrOByBaHHS Ta MPABUIBLHOTO HAJAIITYBAHHS
MIBUIKOCTI Mogadi kopmy [1, 2].

3a IIHEeKOBUX KOHBEEPIB aBTOMATUYHO PETYIIOIOTH PO3MIp MOPIiil 3a1eXKHO BiJ] IIJIBHOCTI Ta
BiKy ntuull. J{03BoNIIOTH 3HU3UTH BUTpATH KopMy A0 10—12 % mopiBHSIHO 3 pyYHUMHU METO/JAMH, a
32 BUKOPUCTaHHS TapiIyacTUX TOMIBHHUIL — iXHs (popMma 3abe3mneuye JIETKHI JOCTYI A0 KOpMY Ta
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MiHIMI3ye #oro poskumanHsa. lle € HaWmomynspHima cucTeMa TOMIBII s OpoiiepiB, Tak SK
YaIlIKoBiI TOMIBHHII 332 CBOEIO MPOCTOTOI0 Ta KOHCTPYKIIEI0 MEHII MaciITaboBaHi I BEIUKHX
rOCIO/IapCTB.

Cucrema rofiBii NTULI HA BEIMKHX MPOMHUCIOBUX NTAXOIIJMMEMCTBAX aBTOMATH30BaHA Ta
KOHTPOJIOETHCSL CHEIlaIbHUMU Tporpamamu. Jlo3atopu CHHXPOHI3YIOTh PO3MOAUT KOPMY 3
0araTopiBHEBUM pO3TAIlyBaHHAM KIITOK, yCyBalO4W «MepTBI 30HW». CHCTEeMH HaIyBaHHS
0a3yloThCsl Ha HINEJNbHUX MOLIbHUKAX 13 PEryisiTOpaMH TUCKY Ta JATYUKAMU MPOTIKAHHA, IO
3MEHIITy€ MIKpOOHE 3a0pyAHECHHS Ta MIATPUMYE CTAOUTbHY SHIICHOCHICTD. 301p €I 3MIHCHIOETHCS
CTPIYKOBUMH TpaHCHOpPTEpaMu, IO CKopouye pyuHy mpaiio 10 30 % 1 3MeHIIye MOMIKOKEHHS
serp 10 2 % [3, 4].

Jnst iHaUKiB Ta OpOiIepiB 4acTo 3aCTOCOBYIOTH IiJUIOTOBI TEXHOJIOTIT 3 PI3HUMH CXEMaMHU
nepecajpkKyBaHHs: 0e3 mepecaUKyBaHHS — MiHIMI3alisl CTpecy, NMpoTe HMXK4Ya ePEeKTHBHICTDH
BUKOPHCTaHHSI TUTOIII. Hepeca;[ncyBaHH;I y Billi 4—6 THXHIB TiABUIIYE NIITBHICTD BHp06HHuTBa 110
220 i GimbLure Kr )KMBOT MacH Ha 1 M?, IPOTE 3pOCTAIOTH TPYAOBUTPATH Ta CTPEC MTHIL.

AJIbTEPHATHBOIO TpaI[I/II_III/IHI/IM CUCTeMaM TOJIBIi Ha  BEIUKUX  MPOMHCIIOBUX
NITaXOKOMIUIEKCAaX € IHHOBaIiHA KOHIEMIS «Ipeu31iHOT TOIiBI», IKa OE€JHY€E aBTOMAaTH3AIlI0,
CEHCOPHI TEXHOJIOTIi Ta 1HANUBIAyalli30BaHUN MIXiJ A0 HOTPEeO MTHUIL.

[Ipeuwnsiiina ro/iBIIsg BKIIOUYA€ BUKOPUCTAHHS JATYUKIB Baru, KaMep Ta allfOPUTMIB IITYYHOTO
IHTEJIEKTY JUIsl BU3HAUEHHS ONTUMAJIBHOI KUIBKOCTI KOPMY Ui KOKHOI Tpynu nTuii. e 3menmrye
NePEBUTPATH KOPMIB 1 IiJBHIILY€ #0T0 KOHBEPCIIo.

€ 1 IHIII CHCTEMH TOIBII, HAIPUKIIAL, «HA BUMOT'Y», KOJIM NTHILS OTPHMYE KOPM HEBEIMKHMH
MOPIISIMH TPOTSTOM JIHS, IO IMITY€ IPUPOIHUNA PEXHUM KUBJICHHA. Takuil MmiaxiJ 3HUKYE CTpeC 1
MOKpAIIye 3aCBOEHHS TOKMBHUX PEYOBHMH. 3 BHUKOPHCTAaHHSIM EHEPro30epiraloumx CHCTEM Ta
«PO3YMHHX» J103aTOpiB, IO CHHXPOHI3YIOTHCS 3 TpadikoM OCBITICHHS Ta MIKPOKIIMATOM Yy
npuMiIeHHi [5].

Omxe, BUOIp 3a BIACHUKOM BHpPOOHHUIITBA, KU HE OOIThbCS BKJIAJaTH Ta PU3MKYBaTH 3a
Cy4aCHHX YMOB BEJIEHHS IOCIIOapCTBa.
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BEPMIKYJbTUBYBAHHSA AK IIEPCIIEKTUBHE /IKEPEJIO BIVIKA IS I'OAIBJII
CLJIbCBKOTIOCIIOJAPCHKOI IITHUIII

BcranosneHo, mo 6iomaca JIOIIOBUX YepB’sKiB XapaKTEPU3YETHCS BUCOKMM BMICTOM IIPOTEiHY Ta HE3aMiHHHX
aMIHOKHCJIOT, 10 BHM3HA4Ya€ ii KOPMOBY IiHHICTb. BopHouac mIMpoke NMpOMHCIIOBE 3aCTOCYBAaHHS BEPMINPOIYKTIB
NoTpedye BIOCKOHAJIECHHS TEXHOJIOTIH IepepoOKu, KOHTpONIIO Oe3rneku cyOcTpariB Ta 3HM)KEHHS COOIBapTOCTI
MIPOAYKITI.

KuiiouoBi cj10Ba: BepMiKyJIbTUBYBaHHS, YepB’SIKH, TBapUHHHKA OiJIOK, KOPMOBI JNOOABKH, MPOTEiH, TOJIBISI
HTHII.
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Bila Tserkva national agrarian university

143



VERMICULTIVATION AS A PROMISING SOURCE OF PROTEIN FOR POULTRY
FEEDING

It has been established that earthworm biomass is characterized by a high content of protein and essential amino
acids, which determines its nutritional value. At the same time, the widespread industrial use of vermiproducts requires
improvements in processing technologies, safety control of substrates, and a reduction in production costs.

Keywords: vermicultivation, earthworms, animal protein, feed additives, protein, poultry feeding.

CyuacHMii  PO3BHTOK TBapWHHHIITBA CYINPOBOJKYETHCA  3POCTaHHSAM  IMOTpedH Yy
BHCOKOSIKICHHX JKeperax KopMoBoro Ounka. TpamuililiHi 017TKOBI KOMIIOHEHTH, 30KpeMa pUOHE Ta
coeBe OOPOIIHO, MAIOTh BAXKJIMBE 3HAUYEHHS Y BUPOOHMILITBI KOMOIKOPMIB, O/IHAK X BUKOPUCTAHHS
IIOB’S13aHE 3 EKOHOMIYHMMM Ta PECYpPCHUMH OOMEXEHHSIMH. Y 3B’A3KYy 3 IUM aKTyaJbHUM
HaNpsSMOM JOCIIHKEHb € MOIIYK aTbTePHATUBHUX JHKEPEN MOBHOILIHHOTO TBAPUHHOTO O1jIKa.

OnHUM 13 MEPCIEeKTUBHUX PECypciB € OiomMaca 4epBOHUX KamiOpHIMCHKUX YepB’sKiB, sKa
MOX€E OJHOYACHO BHUKOPUCTOBYBATUCS JUISI MEPEPOOKH OpraHiuHUX BIAXOMIB Ta OJCpKAHHSA
O11KOBOI KOpMOBOi cHpOBUHHU. HaykoBi JOCHIIKEHHS LbOTO HAIpPSIMY HPOBOISATHCS IMPOTAIOM
JEeKITBKOX HecaTHIiTh. llepimi poOoTH, crpsiMOBaHI Ha OTpUMaHHs Oilka 3 OioMacH JOMIOBUX
4yepB’siKiB, Oynu BUKoHaH1 me y 1945 p. Hanani nocnimkeHHs XiMigHOTo Ta 610XIMIYHOTO CKJIaay ix
TKaHuH oTpuManu po3BuTok y CIIIA, BemukoOpuranii, Himeuunni, Kurai, ®iminminax, AnoHii,
[1aii Ta iHIIKMX KpaiHax.

Tepmin «OiOK uepB’sika» y HAYKOBIH JIiTepaTypi OXOIUIIOE 3arajbHH BMICT OUTKOBHX
PEUOBMH, MENTUIIB 1 BIIBHMX AaMIHOKHCIOT y TKaHMHaX 4epB’sKiB. 3a pe3yjbTaTaMu aHamli3y,
TKaHWHA BEPMHUKYJIBTYPH XapaKTEPU3YIOTHCS BHCOKOIO KOHIIEHTpAIi€r0 mpoteiny. s okpemux
BU/IIB HOTO BMICT CTaHOBUTH 01u3bk0 62,0—-71,5 % cyxoi peuoBHHH, TO/I K 3arajbHUI BMICT KUPY
CTaHOBUTH TpHOIU3HO 1,5 %. BiIKOBHII KOMIUIEKC MICTUTh HIMPOKUH CHEKTP aMiHOKHCIIOT,
BKJIIOUAIOYU HE3aMiHH1 aMiHOKHUCIIOTH ISl OpraHi3My TBapuH.

Oco0nuBe KOPMOBE 3HAYCHHS MArOTh JII3MH, METIOHIH Ta IHINI HE3aMiHHI aMiHOKHCJIOTH.
Bwmict ni3uHy B TKaHWHAX JOMIOBUX 4YepB’siKiB cTaHOBUTH 4,95-5,70 r Ha 100 r Oinka, METIOHIHY —
2,08-2,30 r ma 100 r 6inka. {nsa mocmimkenux BuaiB Eudrilus eugeniae, Hyperio drilus africanus,
Alma millsoni Ta Libyodrilus violaceus BctaHoBieno BmicT nucteiny Ha piBHi 0,64—0,80 /100 r
Oimka ta rayraminoBoi kuciotd — 11,50-13,22 r/100 r. KpiM TOrO, TKaHUHH YEpB’sIKiB MICTATh
3HA4YHY KIJIBKICTh JOBTOJIAHIIOTOBUX JKUPHHUX KHUCJIOT, IO TaKOX MiJBUILYE iX MOTEHLINHHY
KOPMOBY LIIHHICTb.

3a aMIHOKHUCIOTHMM cKiagoM BepMinopomok i3 Eisenia fetida ta Eudrilus eugeniae €
noniOHuM 10  puOHOro  OopoiiHa, SKe€  TPaJAMLIMHO  3aCTOCOBYETbCS Yy  TOJIBII
cinbebkorocnogapebkoi nrumi. lle mae migctaBu posrasgath 6ioMacy JOMIOBUX YEpPB’SKIB SK
MOTEHIIWHY aJIbTEPHATUBY TPAAULIIITHUM O1JIKOBUM KOMIIOHEHTaM KOMOIKOPMIB.

BaxuBoro mepeBaroro BepMiKyJIbTHBYBAHHS € MOXIIMBICTh OJJHOYACHOTO OJEpXaHHS JIBOX
BUJIB TpPOAYKIIi — O1IKOBOi OlomMacH YepBOHMX Kaidi(OpHINCHKUX YEpB’SKIiB Ta OpPraHI4YHOIO
nobpuBa (Giorymycy). TexHosoriss BUpOOHHMIITBA BEPMIMPOAYKTIB Iependadae 4OTHUPU OCHOBHI
eTany: BUPOUIYBaHHS YEpB’sKIB, iX 30MpaHHS Ta BIJOKPEMJICHHS BiJ CyOCTpary, HepepoOKy
6iomMacH y BEpMINOPOIIOK a00 MacTOMo/iOHI MPOIYKTH, a TAaKOK MaKyBaHHS 1 30epiraHHs rOTOBOT
MPOYKIIII.

Haii6inpm npugaTHUM 171 BUPOOHUIITBA TBapuHHOTO Oinmka BBaxkaeThes BUA Eisenia fetida.
Moro mepeBaraMu € KOpOTKMHi MepioJi PO3MHOMKEHHS, BHCOKA MPOAYKTHBHICTH Ta 3/aTHICTH
pO3BHUBATUCS y cyOCTpaTax i3 BHCOKMM BMICTOM OpraHi4HOi pedoBUHH. [IepCrIeKTUBHUM TaKOX €
BUKOPHUCTaHHS OLIBIIMX BUAIB JOUIOBHX 4epB’sikiB, 30kpema Dendrobaena veneta y momipHOMY
kiimari ta Eudrilus eugeniae y TponiyHMX yMOBax.

OnHouacHe BHPOOHUIITBO Olorymycy Ta OioMacu dYepB’sIKiB JIO3BOJISE ITiIBUIIUTH
e(eKTHBHICTh BEPMIKOMIIOCTYBaHHs. PiBeHb OiloKOHBepcii oOpraHiyHuX BiAX0niB y Oiomacy
4yepB’SKIB 3aJI€KUTh BiJ] BUAY CyOCTpaTy: JUIsl THOK BEJIMKOi poraToi XyJoOu Ta CBHHSUOTO THOIO
BiH CTaHOBUTH O1U3bK0 10 %, KIHCHKOTO THOIO — 7 %, aKTHBHOTO MYy — 6 %, NTAlIMHOTO MOCIITY
— 5 %, BIAXO/IB KapTOIUISTHOTO JIYIIIMTMHHS Ta 0Cay CTIYHUX BOJ — OJU3bK0 4 %.

[Ticns BupoiryBaHHS HEOOXIAHO 3MIMCHUTH BIJIOKPEMIICHHS JIOIMIOBUX YEPB’SIKIB BiJ
cyoctpary. OnTuMaibHa BOJIOTICTh CyOCTpaTy i 4ac BepMiKyIbTUBYBaHHs cTaHOBHTH 80—90 %.
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JIist MexaH130BaHOTO 30MpaHHs MOXKYTh 3aCTOCOBYBATHCSI CUTA 3 BIIMOBIIHUM JiaMeTpPOM BidoK. B
OKpEeMHX TEXHOJIOTISIX BHKOPHCTOBYETHCS IOMEPEIHE IiACYIIyBaHHS CyOCTpary, OCKIJIbKH 3a
HaJIMIPHOT BOJIOTOCTI CUTO MOKE 3a0MBATHUCH.

HactynHauMm eramnom € nepepoOka 6ioMacu JOIOBUX YEpB’SKiB Yy KOPMOBHIA TPOAyKT. [lepen
nepepoOKOr0 HEOOXITHO BUIAIMTH 3JUIIKA CYOCTpaTy Ta HEMepeTpaBieHl YaCTHHKU 3 MOBEPXHI
Tija 1 TpaBHOI CHCTEMH uepB’siKiB. [Jis 11boro 6GioMacy MpoOMHUBAIOTh YUCTOIO MIPOTOYHOIO BOJIOKO Ta
BUTPUMYIOTbH Y BOJIl IPOTSATOM IIEBHOTO Yacy.

IcHye nekiibka TEXHOJOTIYHUX CHOCOOIB OTpPUMAHHS BEPMIMOPOIIKY Ta MAaCTONMOIIOHUX
npoaykTiB. Cepen HUX — OJlaHITyBaHHS, 00pOOKa MypaITHHOIO KHUCIOTO, CYIITIHHS, CyOIimMalliiHe
CYIIiHHS, 00pOOKa alleTOHOM Ta OTPUMaHHS KOHIICHTPOBAHOTO BEpMiOijKa.

OTpumaHi  BEpPMINPOAYKTH MOXYTh 3aCTOCOBYBATHUCS y TOMIBII  pI3HMX  BHIIB
CUIBCHKOTOCTIONAPCHKUX TBapUH. OCOOIMBO NEPCHEKTUBHUM € X BUKOPHCTAHHS Y NTaXiBHUITBI. Y
JIOCIIKCHHSX CyMill, mo mictina 5 % cyxux 4deps’skiB Eisenia fetida Ta 3epHOBHH KOMIIOHEHT
MIPOIEMOHCTPYBaJIa BUCOKY e(beKTHBchTL K 3aMiHa pUOHOrO OOpOIIHA y palliOHaX Kypeii-
HECYYOK. 3aCTOCYBaHHS TaKOi KOPMOBOI 10OABKM CIIPHUSIIO IMiIBUIICHHIO MPOAYKTUBHOCTI MTHIII Ta
MOKPAIIEHHIO TIEPETPaBICHHS KOPMY.

ExoHomiuHa mnpuBaOIMBICT, BEPMIKYJIbTUBYBAHHS IMOB’si3aHA HE JIMIIE 3 OTPUMAHHAIM
O1JIKOBOT CUPOBHHH, alie i 13 MOXKITUBICTIO MEepepOoOKH OpraHigyHUX BIIXO/IB y LIHHY NPOAYKII0. 3a
HABEJCHUMH JaHMMH, PIBEHb O10KOHBEpCii PI3HMX OpraHiuHUX BIAXOIIB y OloMacy JOIIOBHX
4yepB’sKiB CTaHOBUTH npubmu3Ho 4-10 % cyxoi pedyoBHMHH, a JOJATKOBO BHPOOHHUKH MOXKYThb
orpumyBati 40-50 % opraniyHoro 1006puBa y BUITISAL 6i0rymycCy.

Pazom i3 THM BEpMINPOAYKIiIO MOKM IO CKJIAJHO BB&XATH IOBHICTIO CKOHOMIYHO
KOHKYPEHTOCIIDOMOKHOIO ~ TOPIBHSHO 13 coeBUM Ta puOHUM  OopomHoM. OCHOBHHMHU
OOMEKCHHSIMU € TEXHOJOTIYHA CKIaJHICTh BUPOOHMITBA, BUTPATH HA [EPEPOOKY Ta HELOCTATH
[[IHOBAa KOHKYPEHTOCTIPOMOKHICTh. BogHOYAC BUKOpUCTAaHHS 0i0MacH JOIOBUX YEPB’SIKiB pa3oM i3
O0loryMycoM MOXe OyTH OJHHM 13 HAHOUTBII MPOCTHX Ta JCIIEBUX CHOCOOIB BHUPOOHUIITBA
KOPMOBHX J00aBOK. 3a HaBEJCHHMMH PO3paXyHKaMH, KOPMOBa CYMIIl Ha OCHOBI Cyxoi Oiomacu
YepBOHUX KaTi(POPHIMCHKUX YepB’sKiB Oyia JCHMICBIIOK 3a puOHE OOPOIIHO, a 11 3aCTOCYBaHHS
CHPHUSLIIO 30UTBIICHHIO MPOTYKTUBHOCTI MTHUIIL.

Taxum unHOM, GioMaca JOHIOBUX YEPB’SKIB € NEPCIEKTHMBHUM aJbTEPHATUBHUM JKEPEIOM
TBapUHHOTO O1J1Ka A7 BUPOOHHUIITBA KOPMOBHX J00aBOK. [i OCHOBHOIO IEpeBaroro € BUCOKHIA BMICT
NpOTE{Hy Ta IUPOKUHN CHEKTP HE3aMIHHMX aMiHOKHCIIOT, L0 3a CKJIAJ0OM MOXe OyTH OJU3BKUM JI0
TpaauiiiiHoro puOHoro 6opomrHa. HaifGinb1 nepcrneKTUBHUM 00’ €KTOM BEPMIKYJIbTUBYBAHHS IS
oTpuMaHHs O11KoBOI cupoBuHHU € Eisenia fetida.

BaxxnuBOO TEXHOJIOTIYHOIO TMEpPEeBarold € MOXKJIUBICTb KOMIUIEKCHOTO BUKOPHCTAHHS
OpraHiuyHUX B1IXOJIIB 13 OJHOYACHUM OTpPUMaHHSAM OloMacu 4epB’skiB 1 Oiorymycy. Bepminpoayktu
MOKYTb BHUKOPHCTOBYBATHCSl y TOMIBJI MNTHLI, puO, CCaBLIB Ta IHIIMX TBapUH, a pe3yJbTaTH
HaBEJCHUX JOCIIIKEHb CBIAYaTh PO MOXJIMBICTb YAacTKOBOI 3aMiHM TPaJULIHHUX OUIKOBHX
KOPMIB.

Orxe, PO3BHTOK BEPMIKY/IBTHBYBAHHS MOKE CHPHSITH OIHOYACHOMY BUPIIICHHIO 3aBJaHb
yTUIi3alil OpraHiYHNX BiIXOJIB, BHPOOHMITBA OLIKOBOI KOPMOBOI CHPOBHHH Ta OZCpPIKAaHHS
OpraHi4HUX JOOpPUB.

CIIMCOK BUKOPUCTAHUX JKEPEJI

1. Dedeke, G. A., Owa, S. O., Olurin, K. B. Agriculture and Biology Journal of North America. 2010. 1 (2), 97.

2. Edwards, C. A., Niederer, A. Vermiculture Technology: Earthworms, Organic Wastes, and Environmental
Management. 2011. 323.

3. Guerrerro, R. D. MARID Agribusiness Technology Guide. 2009. 22.

4. Morgan, A. J. Vermiculture Technology: Earthworms, Organic Wastes, and Environmental Management.
2011. 263.

5. Liang, S. H., Chen, S. C., Chen, C. Y., Kao, C. M., Yang, J. I., Shieh, B. C., Chen, J. H., Chen, C. C.
Pedobiologia. 2011. 54 (5-6), 333.

6. Sogbesan, O. A., Ugwumba, A. A. A, Madu, C. T., Eze, S. S,, Isa, J. Journal of Fisheries and Aquatic
Science. 2007. 2, 375

7. Cooper, E. L., Hirabayashi, K., Dalamtnurugan, M. Traditional and Complementary Medicine. 2011. 2 (4),
242.

8. Paoletti, V. G., Buscardo, E., VanderJagt, D. J., Pastuszyn, A., Pizzoferrato, L., Huang, Y.-S., Chuang, L.-T.,
Millson, M., Cerda, H., Torres, F., Glew, R. H. Proceedings of the Royal Society of London. 2003. 270, 249.

9. Cayot, N., Cayot, P., Bou-Maroun, E., Laboure, H., Abad-Romero, B., Pernin, K., Seller-Alvarez, N.,
Hernandez, A. V., Marquez, E. International Journal of Food Science & Technology. 2009. 44 (11), 2303.

145



YK 543.3:543.42:543.51:504.5

T'AIOK H.B.,! 1-p dinocodii, MUXAUJIEHKO O.B.,2 kans. xim. vayk, POJIb H.B.,! kauz. c.T.
HayK

Binoyepriscoruti nayionansuuti acpapruii ynisepcumem, *Kuiscokuii Hayionanvhuil ynisepcumem imeni
Tapaca Illesuenka

XIMIYHUI MOHITOPUHI MIKPOILIACTUKY B IIATHIN BOAI: METOOJOI' TYHI
3ACAIHA, TPOBOMIATOTOBKA TA AHAJITUYHI TEXHOJIOT'TI

CucTteMaTH30BaHO i ONTHUMI30BAaHO AHAITHYHI METOIU XIMIYHOIO MOHITOPHHTY MIKpO- Ta HAaHOIUIACTHKY B
o0'ekTaX NUTHOrO BOAONOCTaYaHHsA 1 OyTwibOBaHIH Boai. OnpanbOBaHO KPUTHYHI AaCHEKTH HPOOOMIITOTOBKH,
peai3oBaHO CyBOpPI YMOBH KOHTPOJIFO XOJIOCTOTO JOCHIAY JJIsi yCyHeHHS (DOHOBOrO 3a0pyqHEHHs. 3aCTOCOBAHO
criektpockomivHi (L-FTIR, p-Raman, SRS) ta xpomatorpadiuni (LC-MS/MS, Py-GC/MS) metoau. OuineHo Oap'epHy
e(eKTHUBHICTP TEXHOJIOTiH OYMIIEHHS BOIM Ha BOAONPOBIIHMX CTAHISAX i BH3HAYEHO piBHI gecopOmii cymyTHiX
TacTHQIKaToOpiB.

KurouoBi cioBa: MiKpomnacTWK, HAHOIUIACTHK, IMHUTHA BoJa, XiMiuyHWiA MoHiTOpHHT, L-FTIR cmekrpockormis,
SRS-mikpockoris, X0IOCTHH J0CHi, MIacTu(iKaTOpH, (pTalaTH.

HAIUK N.V.,1 PhD, MYKHAILENKO 0.V.,2 candidate of chemical sciences, ROL N.V.!
candidate of agricultural sciences
!Bila Tserkva National Agrarian University, 2Taras Shevchenko National University of Kyiv

Analytical methods for the chemical monitoring of micro- and nanoplastics in drinking water supply systems and
bottled water were systematized and optimized. Critical aspects of sample preparation were elaborated, and stringent
procedural blank control protocols were implemented to eliminate background contamination. Spectroscopic (U-FTIR,
p-Raman, SRS) and chromatographic (LC-MS/MS, Py-GC/MS) platforms were applied. The barrier performance of
water treatment technologies at purification plants was evaluated, and the desorption levels of associated phthalate
plasticizers were quantified.

Keywords: microplastics, nanoplastics, drinking water, chemical monitoring, U-FTIR spectroscopy, SRS
microscopy, blank control, plasticizers, phthalates.

Beryn Ta akryanbHiCTh npoOiieMu. 3aOpyqHEHHS JOBKULIS IOJIMEPHUMH MarepiajJamu
BHU3HAHO BUKJIMKOM CydacHOi XiMi4HOi ekouiorii [1, 2]. OcobauBy 3arpo3y CTaHOBUTH MPUCYTHICTh
qacTUHOK Mikporactuky (MIL, 1 mkm — 5 MMm) ta Hanomactuky (HII, < 1 Mxm) y mxepenax
MATHOTO BOJIOTIOCTaYaHHs, BOJOMPOBIIHIA Ta OyTwiboBaHiil Boal [2, 3]. 3aBAsku BUCOKOMY
CHIBBITHOIIEHHIO IJIOIII OBEPXHi 10 00'eMy Ta rigpodobHocTi, yactuaku MII aitoTe sik copObeHTu
JUIg  CTIMKMX opraHiyHux 3a0pyaHioBauiB (CO3), mecTMUMIIB 1 BaXKKMX METaliB, a TaKOX
BIJIYTOBYIOTh y BOAY BiacHi miuactudikaropu (¢pranaru, Oichenon A) [2, 6]. ['onoBHOIO 3a7auero
MOHITOPHUHTY € yHi(iKallisi IPOTOKOJIIB BiI0OPY, IPOOOIIArOTOBKY Ta 1AEHTU(DIKAII] YaCTUHOK 3a
BIJICYTHOCTI opraHiuHoro ¢ony [1, 5].

Merononoriuti 3acaau Ta KoHTpoib skocti (Blank Control).
s 3amoOiranHd (OHOBOMY 3a0pyJHEHHIO pO3pOOJIEHO Ta BIPOBAPKEHO >KOPCTKHM
pernameHT koHTpoJro yrctrx ymoB (Blank Control) [1, 5]:

e Opranizailito po6040ro MPOCTOPY peai3oBaHO MUISIXOM MPOBEIEHHS MPOOOMIATOTOBKH Ta
¢bipTpyBaHHs y NaMmiHapHUX Ookcax Il kmacy Ta unctux nmpumimenHsax (ISO Class 5-7) 3 HEPA-
¢inbTpaniero nositps [5].

e 3acTocoBaHO OOPOCHIIIKATHE CKJIO, 3arapTOBaHy CTallb Ta BIANAJIECHY alIOMiHIEBY (OJIBTY
[1, 5].

e Ilponenypy xonocroro nocniny (Blank Control) mpoBeneno anst koxHoi cepii 3 5—10 npo6
IIJSIXOM TIapajielbHOTO aHami3y yiaprpaynctoi Boau Milli-Q [1, 5].

AHaNITUYHI TEXHOJOTI 11IeHTU]iKaIlii Ta KUTbKICHOTO aHai3y.

Jlnst XapakTepUCTUKU MIKPO- Ta HAHOIUIACTHKY 3aCTOCOBAHO KOMILIEKC CHEKTPOCKOIIYHHUX,
XpomaTorpadiuHux 1 MIKpOCKOMIYHUX METOAIB [4, 6]:

e Crnekrpockonisi p-FTIR [4]: 3acTtocoBano s ineHtudikauii tumy mnoaimepy 3a IU-
cnektpamu (> 10-20 Mxm), 1110 3a0€31MeYnII0 TOYHICTh KapTHPYBaHHS.

e [-Raman [4]: BUKOpUCTaHO AJisl BU3HAYCHHS (pakifiii > 1 MKM i3 BUCOKOIO MPOCTOPOBOIO
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PO3IIBLHOO 3/IATHICTIO.

e SRS-mikpockomis [3]: 3amydeHo Ui MIBHIKOI Bi3yamizallii Ta o0JIiKy HAHOYAaCTHMHOK (>
100 aM) y HaHOAIana30H1 0€3 pyWHYBaHHS TPOO.

e XpoMmaTo-mMac-CHeKTpoMeTpist [6]: Juis BU3HAUEHHsS 3arajbHOI MacoBOi KOHIIEHTpAIil
MOJTIMEPIB 1 TUTACTH(IKATOPIB HE3AIEKHO BiJ] pO3MIPY YaCTHHOK.

e Pigmana LC-MS/MS [6]: 3acTocoBaHO I BHUCOKOYYTIMBOTO aHai3y COpOOBaHMX
TOKCHKAHTIB 1 iecopOoBaHuX (hTajaTiB HA PiBHI HI/JI.

ExcniepumeHTanbHi pe3yinbTaTH Ta ePeKTUBHICTH BOJOIIATOTOBKHY.

VY pe3ynbTari MOHITOPHHTY BCTAaHOBJICHO CIeNU(]IKy MOJIMEPHOTO 3a0pyIHEHHS IMHUTHOI
BOJIU:

1. AHanmi3z OyTWJIbOBaHOI MHUTHOI BOJHM: Y KOMEPLIMHUX 3pa3kax [2] BHUSABICHO CEpeaHIO
KOHIIeHTpalito 325 dacTuHOK/1 (> 6.5 MxwMm), ne moHan 54% cranoBuiu PET ta PP uepes
3HOIIYBaHHS IUIANIOK i Kpumok. MetomoM SRS-mikpockomii [3] 3adikcoBano mo 2.4-10°
YaCTHHOK/N y HaHopiana3oHi (< 1 mkwm, nepeBaxHo noiniamin-66 ta PET). Meronom LC-MS/MS
Bu3HauyeHo BuwiryroByBanHs ¢ranaris (DBP, DEHP) y konnentpaisx 0.12—1.85 mkr/i [6].

2. MOHITOPHHT BOJONPOBIIHUX MEpeX: Yy BoAompoBigHii Bomi [l] imeHTH]iIKOBAHO
cuHTeTH4YHi BosIokHa y 83% mpob (4.34 wactunku/in, mepeBakHo mnomiedipu). Ha mosepxHi
gactuHok MII meromom LC-MS/MS BusiBieHo copOoBani mectunuaum (arpasun) ta CO3 y
KoHIeHTpanisx 2.1-14.3 Hr/r [6].

3. EexTuBHICTS BOJOIMIATOTOBKM: JIOBEIEHO, IO KJIACHYHA KOATYJSIisl Ta Iil[aHa
obinpTpania BuganaioTb 85-90% wactuHok > 50 MkM, ToAi sk nApiOHI Ppakmii (< 10 mMkMm)
e(eKTHUBHO 3aTPUMYIOTh JIHIIIE MeMOpaHHi TexHooril (ynprpadinsTparis — 10 96.5%, 3BopoTHHI
ocMoc — noHaxa 99.8%) [6].

BucnoBku. Y pe3ympraTi XIMIYHOTO MOHITOPHHTY CTaHJApTH30BAHO IPOTOKOIH
npobomiarotoBku [5], 3abe3neyeHo unucti ymoBu 3 ypaxyBanusm Blank Control [1] ta peanizoBano
koMmOiHalio crekrpockomiunux (u-FTIR, SRS) [3, 4] i xpomatorpadiunux (LC-MS/MS) meronis
[6]. Otpumani naHi chopmyBamu MATPYHTS AJsk po3poOku HOpMaTuBHUX KputepiiB i ['JIK Mikpo-
Ta HAHOIUIACTUKY Y MHUTHIHN Bofi [6].
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AYTEKOJIOI'ISI ®OJIIOTEHE3Y I'BPUJIIB ITABJIOBHII

VY Te3ax po3rIsiHYTO OCOOMMBOCTI (hosrioreHe3y riOpHIiB NaBJIOBHII Ta BIUIMB E€HAOTEHHUX 1 EK30TCHHHX
(axTopiB Ha GOpPMyBaHHS JIMCTKOBOTO anapaTy pociuH. [IpoaHanizoBaHo 3HaYE€HHS TEMIIEpaTypH, BOJ03a0e3IeUeHHS,
OCBITJICHHS, MiHEPaJbHOTO >XHBJICHHS Ta BIACTUBOCTEH TIPYHTY I pOCTy i PO3BHUTKY maBioBHii. JlocmimkeHo
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NIPYOKUBIIIOBAHICTh KOPEHEBHX JKHUBLIB Pi3HUX (pakiiil y 71a00paTOPHUX 1 IIOJILOBUX YMOBAX, @ TAKOXK BIIJIMB 3POIICHHS
Ta TEXHOTCHHOrO 3a0pyAHCHHs IpyHTy. BcTaHOBIeHO, W0 HaiBUuly mnprkuBIoBaHicTs (95 %) 3abe3meuyBana
HaiiOinbIn MacuBHa IV Qpaxiis kopeHeBHX KUBLIB. TexHOreHHe 3a0pyAHEHHS! HETATUBHO BIUIMBAJIO HAa pereHepariiiti
MIPOIIECH, TOAI SK IIOJIUB CHPHWAB IiABHIICHHIO NPIDKUBIMIOBAaHOCTI. OTpUMaHi pe3yiIbTaTH MOXYTh OyTH BUKOPHUCTaHI
JUTA BIOCKOHAJICHHS TEXHOJIOTii BHPOITYBAaHHS CaJUBHOTO MaTepiamy MaBJOBHIi Ta onTuMmizamii ymMoB GopMmyBaHHA ii
JIMCTKOBOTO arapary.

KurouoBi cjoBa: maBioBHif, ¢oiiorenes, TriOpuANW, KOPEHEBI JKUBIN, NPIKUBIIOBAHICTb, pereHepartis,
JUCTKOBUH amapart, eK30TeHHi ()aKTOpH, eHIO0TeHHI (PaKTOpH, TEXHOTCHHE 3a0pyIHEHHS, BOJTHUHA PEKUM.
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AUTECOLOGY OF FOLIOGENESIS IN PAULOWNIA HYBRIDS

The theses examine the peculiarities of phyllogenesis in paulownia hybrids and the influence of endogenous and
exogenous factors on the formation of the leaf apparatus. The importance of temperature, water availability, light,
mineral nutrition, and soil properties for the growth and development of paulownia is analyzed. The survival rate of root
cuttings of different fractions under laboratory and field conditions, as well as the effects of irrigation and technogenic
soil pollution, are investigated. It was established that the highest survival rate (95%) was achieved by the most
massive, IV fraction of root cuttings. Technogenic pollution had a negative effect on regeneration processes, whereas
irrigation contributed to increased survival. The obtained results can be used to improve the technology of growing
paulownia planting material and optimize the conditions for the formation of its leaf apparatus.

Keywords: Paulownia, foliogenesis, hybrids, root cuttings, survival rate, regeneration, leaf apparatus, exogenous
factors, endogenous factors, technogenic pollution, water regime.

[1aBnOBHIS HaJEXUTh 0 0araTopiyHUX ACPEBHUX POCIUH, IHTPOAYKIiS Ta BHUPOIIYBaHHS
AKuX B YKpaini HaOyBaloTh NPaKTUYHOTO 3HAYEHHS. [1 IMBUIKMIL PicT, 3HAYHA IMCTOCTeONI0Ba Maca,
BJIACTUBOCTI JIEPEBUHU Ta 3JaTHICTh KOPEHEBOi CHCTEMH JO BIJIHOBJIEHHS BH3HAYalOTh
HNEPCHEKTUBHICTh KYJIbTYPH Ul IUIAHTALIMHOTO JIICOBUPOIYBaHHs, 010€HEPreTUKH, LETH0I03HO-
marepoBoi Ta iHmUX ramy3eil. BogHowac mBuake (QopMyBaHHS HAJ3€MHOI MacH IIOB’Si3aHE 3
IHTEHCUBHOIO POOOTOI0 (DOTOACHMIIIOIOYOIO amnapary, TOMY BaKJIMBHUM € BUBYEHHS YMOB, IO
BHU3HAUYaIOTh YTBOPEHHS Ta PO3BUTOK JHUCTKIB. CaMe CyKyINHICTh BHYTPIIIHIX 1 30BHIIIHIX YUHHUKIB
¢dopmye 0cobMBOCTI (hoIIIOreHe3y Ta, BIAMNOBITHO, MPOYKTUBHICTh POCIHUH.

Meta nocnigkeHb — BUSABUTH €HJO- Ta €K30I€HHI JeTepMiHAHTH (POPMYBAHHS JIUCTS OJIHO- 1
JIBOPIYHUX POCIMH MAaBJIOBHII B yMOBax JOCHIJHOI JUISHKH eKoJoridyHoro ¢akynetery BHAYVY.
O6’exToM nociipkeHHs OyB (¢oioreHe3 riOpuaiB TaBJIOBHII, MPEIMETOM — BIUIMB €HJIO- Ta
€K30TeHHHUX (PaKTOpiB Ha (OpMyBaHHS JIMCTKIB. JloChHiIkeHHs MPOBOJAMIN Ha ridpuaax i ¢popmax
naBJoBHii, 30kpema Clone in vitro 112 i3 po6o4oro Ha3Bow «YKpaiHKay, a TAKOXK i3 3ay4CHHIM
MmatepianiB oo [1ao Tonr ta [1aBnoBHis Enepmxki.

Bbionmoro-exonoriuai  mepenymMoBu  ¢oilioreHe3y. YMOBH  CepeloBHINA 0Oe3mocepeaHbo
MOB’s13aHI 3 pOCTOM 1 (pOpMyBaHHAM JMCTKIB MaBiOBHIi. JI0 OCHOBHMX ablOTMUHHUX (DaKTOpiB
Hajle’kaTh TEMIIEpaTypa, BOJIOTA, OCBITJIEHHS Ta BIACTUBOCTI I'pyHTY. [1aBNnoBHIS € Temiono0HO0
KYJIBTYpOIO, OJIHaK OKpeMi TiOpHu, 110 MOUIMPIOIOTECS B YKpaiHi, 37JaTHI BUTPUMYBATH MOpPO3U
npuoim3Ho 10 —20...—25 °C. OnTumanbHl YMOBH JJisi aKTUBHOTO POCTY MEepeOyBalOTh y Mexax
+20...+30 °C. Momnoai maroHd Ta JUCTKH YYTJIUBI 10 HU3BKUX TeMIeparyp, TOMY TEPMiHU
BIIHOBJIEHHSI Bererallii MarOTh BAXKJIIMBE 3HAYEHHS.

Jlisi HOpMaJbHOIO POCTY MABJIOBHIS MOTpeOye JOCTaTHHOIO BOJ03a0€3NEUeHHs, Xouya He
MIEPEHOCUTH 3aTOIJICHHS Ta HaIMIPHOTO Tiepe3BoIoskeHH. OCOOIMBO 3HAYYIIOK BOJIA € JJISt OJTHO-
Ta JIBOPIYHHUX POCIUH. Y pO3CaJHUITBI pEKOMEHI0BAHO KpAIUIMHHE 3POIIEHHS, a TOTpeda B MOJIUBI
3aJIeXKUTh BiJl MOrOAHUX YMOB. OCBITJIEHHS € OJAHHMM 13 KJIIOYOBHX (PAKTOPIB YTBOPEHHS 3HAYHOI
JIMCTKOBOI MOBEpXHi. POCIMHU XapaKTepHU3yIOThCS BHCOKOIO CBITJIONIOOHICTIO Ta MOTPeOyrOTh
IHTEHCHUBHOTO OCBITJIEHHSI 1 TpuBajoro doromnepiony. CKOpOUEHHS TPUBAJIOCTI JHS MOXKeE
BUCTYNAaTH CHUTHAJIOM JI0 3aBEpIICHHs Bereraiii. 3a HecTauyl CBITIIa 3MEHIIYIOTHCS PO3MIpU
BEreTATUBHUX OPraHiB 1 MOPYIIYETHCS CIIBBIJHOLIEHHS MK YTBOPEHHSM Ta BUTpadyaHHSIM
ACHMIJISIHTIB.

BaxnuBe wMicue y GopmMyBaHHI JIMCTKOBOTO amapary 3aiiMae MiHEpajlbHE >KUBJICHHS.
Hes3Baxkaroun Ha Te, 0 MiHEpaJbHI €IEMEHTH CTAaHOBJIATH HEBEJIMKY YACTKYy CYXOi MacHu POCIHHH,
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BOHHU BXOJSATH JO CKJIaTy OPTaHIYHHUX CIIOJNYK, 3a0€3MeUyI0Th EHEPreTUYHI Ta TEHETUYHO BAXKIIUBI
IpOIECH, a TAaKOXX BUKOHYIOTh KaTaliTU4HI ¥ ¢izionoriuni ¢yHkuii. J[oCTynmHICTh eleMeHTIB
BH3HAYAETHCS HE JIMIIE 1X KUIBKICTIO B IPYHTI, a i ()OPMOIO CTOJNYK, KUCIOTHICTIO, 3BOJIOKEHHSIM,
aeparli€ro Ta JisuIbHICTIO MIKPO(DIOpH.

@omiorene3 sk mpouec (opMmyBaHHs sHcTKa. DoiioreHe3 po3riIsAA€TbCS SK PO3BUTOK,
dopMyBaHHS Ta piCT IMCTKIiB YIPOJOBXK OHTOreHe3y POCIMHH. VOro MOoYaToK MOB’S3aHHil i3
3aKJIaJIaHHAM JINCTKOBOIO TopOHMKa B MepuUCTeMi Ta (OpMYBaHHSIM JIMCTKOBOro npumopaioo. Ha
MOJAIBIINA PO3BUTOK JIMCTKA BIUIMBAIOTH YMOBHM CEPEIOBHUINA, JKUBJICHHS Ta TOPMOHAJIBHHUN
Oananc. IlocnioBHICTH 3akiaJaHHA JUCTKOBUX NPUMOPIIIB XapaKTEPU3YEThCS IJIACTOXPOHOM,
BEJIMYMHA SIKOTO 3aJICKUTh BiJ O10JOTTYHUX OCOOJMBOCTEH POCIMHU Ta HABKOJHIIHIX YMOB. Y
nporieci MopdoreHesy BiOyBarOThCs PICT 1 nudepeHiialis TKaHWH, YHACIIOK Y0r0 (JOPMYIOThCS
KHUJIKYBaHHA, opMa Ta KiHIIEB1 O10METPUYHI XapaKTePUCTHKH JTUCTKA.

Marepianu Ta METOU IOCHTIKEeHb. JlOCTiHKEHHS BIUIMBY €K30- Ta €HJOTEHHUX (DaKTOpiB Ha
TCHE3UC JHMCTKIB NaBJIOBHII MPOBOAMIM Ha IUIAHII Oinst ekosoriyHoro kopmycy BHAY (macus
[Timanwuii, M. bina Ilepksa). [[ns oTpuMaHHS KOpPEHEBHMX HBIIIB BHKOPHCTOBYBAJIM MAaTOYHE
KOpiHHS JBOpiYHMX pociuH. KopeHi moaumsii Ha 4oTUpH (pakiii, SKi BHCAIKyBalld B PI3HUX
yMmoBax. BukopucToByBanmu comakioHadbHy ¢opmy Clone in vitro 112 3 poOo4or Ha3BOO
«Yxpainka». [pyHT Z0CHiIHUX AUISHOK — YOPHO3EM BUIIYTYBaHMH MAIOTyMyCHHUM Ha KapOOHATHHX
JecoBUX CyriuHKax. JlocmiaM 3akiajand Ha JBOX TUIAX TEPUTOPIA: 4YMCTIH, Oe3 o03HaK
TEXHOTEHHOTO 3a0pyJHEHHs, Ta 3a0py/JHEHI — HAa TePUTOPIii KOJIMWIIHBOT TBAPHHHUIBKOI hepmu 3
O3HaKaMU 3a0pyAHEHHS B1IXOJIaMU 1 CMITTSIM.

[TigroToBKa MUISHOK BKJIOYANia MOIEPEIHE BUPOIIYBAHHS CHIEPATIB Ta BUPIBHIOBATHLHUI
nociB suMeHto. Ilepen 3aknagaHHsAM J0CHily TPOBOJWIM INIMOOKe NuCKyBaHHA. KopeHeBi »KuBI
BUCAQ/DKYBaJIM CMyramMu 3a cxemor 2x70x210 cm: nBa psaku Oynu 3acajpkeHi, a JBa HACTYITHI
3aJMIIAIN MOPOXKHIMU. Binctanp Mix >kuBLsMuU craHoBMia 70 cM. Jlormsan ynponoBx Bererarii
nependayaB YOTUPH TMPOIOJKU: Y BY3BKHUX MDKPSAIAAX — pydHE CcamaHHs, y IIHPOKHX —
bpe3epyBaHHS MOTOOIOKOM.

Jlnisi OLIHIOBaHHS PO3BHTKY DPOCIWMH MPOBOJIWINA CHOCTEPEKEHHS 3a TPHKUBIIOBAHICTIO
KOPEHEBUX >KMBLIB PI3HUX (pakuiii y moiaboBuX 1 JaboparopHux ymoBax. Ilicis nmpunuHeHHs
aKTUBHOTO POCTY BHU3HAUalIM KUIbKICTh JIUCTKIB, CEPEIHIO MIUPHUHY (HOTOCHHTE3YIOUMX JIMCTKIB Ta
BUCOTY IaroHa Ha 3aBeplleHHi Bereranii. Takox ¢ikcyBaay MOYATOK 1 3aBEPIICHHS POCTY POCIHH.
Onny pociauHy TpuiiMaid 3a OJHE OI10JIOTIYHE TOBTOPEHHS, 3arajbHa KUIBKICTh TOBTOPEHB
CTaHOBHJIA J1€CSTh.

OcHoBHi pe3ynbraT. i yac 1abopaTOpHOro MPOPOLIYBAHHS BCTAHOBJIEHO BIJIMIHHOCTI Y
MPUKUBIIIOBAHOCTI KOPEHEBUX KMBLIB pi3HUX (pakuiid. HaliBumuit mokazHuk — 95 % — otpumano
g |V BapianTa, 10 SKOro HajleXald >KMBII 3 HailOuemoro macoro. Ha | ta |l BapianTax
MIPYKUBIIOBAHICTh Oyina OMM3bKOI0 1 craHoBHIA BiAmoBinHO 81 Ta 82 %. Haiinmxkye 3HaueHHs, 46
%, 3adikcoBano s 1l BapianTa. Taka BIAMIHHICTE y MaTepiaji MOB’sI3yBajacs 3 MOXOAKEHHSIM
YaCTUHHM JKUBIIB 13 30HU TPOBEJCHHS KOPEHEBOI CHUCTEMH, JUI $KOI XapaKTepHI HUXKYl
pereHepailiitHi BIaCTUBOCTI.

dopMyBaHHS aJBEHTUBHUX OpYHBOK 1 KOpPEHIB Yy J1abOpaTOpHUX YyMOBax MOYUHAIOCA
npubnu3Ho Ha 15-i1 neHp mnpopouryBaHHA. KinbKiCTh MOBHOLIIHHMX OpYyHBOK, IO Hajaaml
MEPEeTBOPIOBAINCA Ha TMAroHW, 3ajexana Biag ¢pakxiii kopeHeBux xkuBLiB. [lnga | Bapianta
dbopmyBasiocst B cepeaHboMy 1,9 TOBHOIIIHHOT OpPYHBKM Ha JKHMBEIb, IO OYyJI0 HAaWMEHITUM
MOKa3HUKOM cCepej JOCTIKYBaHMX BapiaHTiB. OTpHMaHi CHOCTEPEKEHHS MiJITBEP/DKYIOTh, 10
pereHepaniifHuii MoTeHI1a KOPEHEBOT0 MaTepiaty 3aleXuTh BiJ iloro dpakuii.

[TonpoBi pe3ynbTaTH BUSBHIMCS 3arajloM HIXKYMMH 3a JabopatopHi. Bognouac |V BapianT
30epiraB BUCOKUN piBE€Hb MPUKUBIIOBAHOCTI — 95 %, 110 BiJNMOBiAaB J1aOOPATOPHOMY MOKA3HUKY.
Ile nmoB’s3aHO 3 OULIBIIOI0 KUTBKICTIO MJIACTUYHUX PEYOBMH Yy >KMBLAX 1€l ¢pakuii. OcoOnmmuBo
BHUpa3HUN HEraTUBHUM BIUIMB CIIOCTEPIraBCs Ha TEXHOTeHHO 3a0pynaHeHid auisnui: y |1l BapianTi
NPWKUBIIOBAHICTh 3HWXKYBanacs 10 2 %. 3acTocyBaHHS MOJMBY JENIO 30UIbLIYBANO KUIBKICTh
KUBIIB, 110 TPWKUBWIKCS, TPUUOMY PI3HUIA MK MOJIMBHUM 1 HETIOJIMBHUM BapiaHTaMH YITKIIIE
MIPOSIBIISIIACS HA YUCTIM JTUTSHIII.

OkpeMHM EKOJIOTIYHMM acCIleKTOM € 3JaTHICTh MaBJIOBHII J0 BigHOBJIEHHSA. Ha mocmigHOMY
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Marepiaiai BinmMiueHO (OpMyBaHHS aJBEHTHMBHUX TMAroHiB i3 KOPEHIB HaBITh i OETOHOBaHUM
MOKPUTTSIM Ha BiAcTaHi Oin3bko 9 M Bi MarepuHChKOI pociuHu. Lle aeMoHCTpye 3HAYHMN
MOTEHITIa]T KOPEHEeBOI CHCTEMHU 10 pereHepariii. BogHodac mBUAKUNA PICT 1 BUCOKAa KOHKYPEHTHA
3ATHICTh KYJABTYPU NOTPEOYIOTh YypaxyBaHHS MOXIIMBOTO BIUIMBY Ha MICIIEBY POCIMHHICTB IIiJ|
Yac IHTPOYKIIIi Ta BUPOIITYBAaHHS.

BucHoBku.

1. ®omiorene3 TiOpUIIB TAaBIOBHII BU3HAYAETHCS KOMIUIEKCHOI €0 BHYTPIMIHIX 1
30BHIIHIX (akTopiB. Cepen yMOB cepeloBHINA OCOOJMBE 3HAYCHHS MAIOTh TeMIIEparypa,
B0/10320€31€YEeHHS, OCBITJIICHHS Ta JOCTYIHICTD €JIEMEHTIB MiHEPAJIbHOTO KUBJICHHSI.

2. Jiis  dopMyBaHHs IOTYXKHOTO (DOTOACHMIIIOIOYOr0 arapary IaBIOBHIS IOTpedye
JIOCTaTHBOTO OCBITJICHHSI T4 CHPHUSTIUBOTO BOJHOTO pexuMy. HemocTaTHe OCBITICHHS OOMEXYe
HAJXO/DKEHHS TPOAYKTIB (OTOCHHTE3y W CYNPOBOMKYETHCS 3MEHIICHHSM OlOMETPUYHHX
napaMeTpiB BEreTaTUBHUX OPTaHiB.

3. EKCiepuMeHT i3 KOpPEHEBUMH JKUBISIMH TI0Ka3aB, IO MPHIKUBIIOBAHICTh 3QJICKHUTH BiJ
¢bpakuii caguBHOTO MaTepiady Ta yMOB BHpolnyBaHHS. Haiikpamii pe3ynbTaTH OTpUMaHO MAJist
Hanou1b MacuBHOI IV ¢pakiii — 95 % y naboparopuux ymoBax 1 95 % Ha mo1b0BOMY BapiaHTI.

4. TexHoreHHe 3a0pyAHEHHS 1CTOTHO IMOTIPIIYBAIO pereHepalliiiii mpoIecu: Ha 3a0pyIHeHiil
JUISHIN HalfHDK4Ya prkuBitoBaHicTsh 11 |1 dpakiii cranoBuia 2 %. [1o11B MO3UTHBHO BILJIMBAB
Ha MPWKUBJIIOBAHICTh, 0COOJIMBO HA YUCTIN AUISHIIIL.

5. OtpumaHi pe3ynbTaTH POSUIMPIOIOTE  YABJIEHHS TPO CKOJIOTTYHI yMOBH (OpMYBaHHI
JIMCTKOBOTO anapaTy Ta pPereHepauiiHuii IOTCHIlan KOPCHEBHX JKMBLIB NaBiloBHil. lIpakruuHe
3HAYCHHs [OJSrac y BpaxyBaHHI (paKilii CaiMBHOTO Marepialy, BOJHOIO DEKHMY Ta CTaHy
IPYHTOBOT'O CEPEIOBUIIIA ITi]] 9aC BUPOITYBAHHS CaPKaHIIIB.
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Ukraine's soils face unprecedented degradation due to military aggression. This study analyzes toxic-chemical
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pollution, physical damage, and nutrient asymmetry caused by hostilities, highlighting severe threats to agriculture and
food security.

Keywords: soil degradation, chemical pollution, military aggression, food security, nutrient asymmetry,
ecotoxicity.

Introduction. Ukraine possesses some of the most fertile soils in the world, particularly
chernozems, which cover nearly two-thirds of its agricultural land [2]. Due to this, the country
traditionally plays a critical role in global food security [4]. However, the full-scale military
aggression has led to an unprecedented destructive impact on the soil cover. The use of powerful
weapons, contamination by ammunition remnants, mining, and the disruption of traditional
agrochemical cycles cause complex physical and chemical degradation of soils [3]. This poses a
direct threat to the recovery of the domestic agricultural sector and the stability of global food
supply chains [3].

Obijective of the review study. To conduct a comprehensive analysis of the ecological state of
Ukraine's soils affected by military hostilities, focusing on the identification of toxic-chemical
pollution levels, the scale of physical degradation, as well as the assessment of nutrient balance
disruptions and associated risks.

Materials and Methods. The study is based on the synthesis of recent scientific data obtained
through a combination of methods: remote sensing and machine learning using Sentinel-1 and
Sentinel-2 satellite data for multi-year monitoring of changes in land use [1]; physicochemical
analysis applying X-ray fluorescence (XRF) and Fourier-transform infrared (FTIR) spectroscopy to
determine the elemental composition of soils in bomb craters [3]; biotesting to assess the
phytotoxicity of contaminated soils using sensitive indicator plants [3]; and microbiological
analysis isolating microorganisms using Koch and Hungate methods to evaluate their resistance to
heavy metals [6].

Main aspects of the study: 1. Toxic-chemical soil pollution from the use of weapons. Modern
ammunition and UAVs contain explosives and auxiliary materials that release a wide range of
toxicants [2]. A study of the consequences of a Shahed-136 drone strike on agricultural lands
revealed extreme metal enrichment of the soil: the concentration of lead (Pb) exceeded 3%, and
cadmium (Cd) reached 0.1% [3]. The presence of rare and noble metals was recorded in the strike
zone, serving as markers of the destruction of electronic components of the weapon [3]. In
industrial regions (Dnipropetrovsk region), the level of heavy metal accumulation in artillery craters
exceeds the Maximum Allowable Concentration (MAC) for lead by 3.9 times [2]. At the same time,
the analysis of soils from shelling sites indicates that chromium-resistant bacteria survive in the soil,
creating potential for bioremediation [2].

2. Land use changes and physical degradation. According to monitoring data, the area of
arable land decreased by 10% in the period 2022-2024 [1]. In the Donetsk region, the reduction
reaches 66.9%, and in the Kherson region — 46.4% [1]. The movement of heavy machinery causes
soil compaction, which covers over 22 million hectares and can reduce crop yields by up to 60%,
accelerating the processes of water and wind erosion [4].

3. Nutrient asymmetry. The blockade of logistics led to a 37-54% reduction in fertilizer
application in 2023 compared to the pre-war year [4]. This has formed a "nutrient asymmetry" with
a deficiency of phosphorus and potassium. Farmers obtain yields through soil depletion (soil
mining), which leads to an accelerated loss of soil organic matter [4].

4. Ecotoxicological impact. The accumulation of heavy metals poses a threat to food chains.
Biotesting of crater soils proves their high phytotoxicity: garden cress (Lepidium sativum) and
rapeseed (Brassica napus) demonstrate almost complete growth inhibition. However, some crops
(radish, Raphanus sativus) show tolerance to stress, indicating their potential for phytoremediation

[3].

Conclusions: 1. Ukraine's soils are undergoing critical complex destruction: from the
withdrawal of about 10% of arable land from cultivation to localized zones of extreme chemical
pollution. 2. Explosion epicenters are turning into "hotspots” of ecotoxicity, unsuitable for safe
agriculture. 3. Disruption of the fertilizer application cycle threatens a catastrophic drop in the
fertility of chernozems due to humus depletion. 4. Overcoming these challenges requires the
implementation of an integrated nutrient management plan and methods of bio- and
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phytoremediation involving tolerant plants and microorganisms.
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