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INIPOTHO3YBAHHA ECTPYCY TA JIA'HOCTUKA CUMIITOMATHYHOI'O HEIVILAJIAA
BITHOCHO TUHAMIKHA OBMIHY KOMIIOHEHTIB CIIOJIYYHOI TKAHUHHA
BIBHEMATOK IMI'AUCBKOI IOPOIN

M. Cxpunka,* b. Cmonsninos, *A. Tenarrikos, 2 A. JIazopeHko
Y0o0ecvruii deporcasnuii acpapnuii ynisepcumem,
2 Cymcorutl HayionansHutl azpapruil ynieepcumen

BinTBOpeHHs moroiB’g BiBIEMATOK, if OTpUMaHH BiJl HUX MPOAYKIIIi € aKTyalbHOIO Mpo0IeMoto,
OCKUTBKY 11 PO3B’S3aHHS BHPINIyE€ HArabHI MATAaHHS KPaiHW MIOJ0 OTPUMAaHHS MPOMYKTIB XapdyBaHHS,
CHPOBHHH Ta CKJIAJIOBHX IS PI3HUX Tally3eil HAPOTHOTO TOCIIONapCTBa. Y CTATTi BHUCBITIEHI MUTaHHS
YTPUMaHHS Ta BiATBOPEHHS OBElb B rocrojapcTBax YkKpaiHu. Haromomeno Ha cydacHi mpoOneMu
BiBUApCTBa 3arajoM. 3’siCOBaHa POJb HEHPaMiHOBHX KHCIIOT Ta KHCJIHX TIIKOMPOTEIHIB y MeXaHi3Mmi
dopMyBaHHS cTafii 30y/HKEHHS, Ha MiJCTaBl YOTO TEOPETUYHO OOIPYHTOBAHO Ta KIIIHIYHO arpoOOBaHO
MPOTHO3YBAaHHA €CTPYyCy Ta JIiarHOCTHKAa CHMIITOMATUYHOTO HEIUIIAS MaTOK LUraichKol MOpOIH
JOCHTITHUX TOCHOAapcTB. BusiBieHa BiporifHa pI3HUI BMICTY HEMpaMiHOBHX KHCJIOT Ta KHCIHX
TITKOIMIPOTEIHIB Yy TIa3Mi KPOBi SPOK MiJ 9ac eCTPyCy Ta 3a CHMIITOMATHYHOTO HEIUTIAIS B JOCIHITHUX
rOCIOAapPCTBaX.

KarouoBi caoBa: ecmpyc, apxu, OiacHocmuka, Henuioos, eCMmpanbHUlli YUK, Heupaminosl
KUCIOMU, KUCIL 2IIKONPOMEiHu.

INOCTAHOBKA ITPOBJIEMU, AHAJIT3 AKTYAJIBHUX JOCJIIKEHb

Huni BigTBOpEeHHS TOTONIB’S OBEllb, @ TaKOX OTPUMAaHHsS BiJ] HUX CUIBCHKOTOCIOAAPCHKOT
NPOAYKIII € aKTyaJIbHOIO MPOOJIEMOI0 Uil YKpaiHH, OCKINBKHA PO3B’SI3aHHS JTAHOT MPOOJIEeMH BUPINIYE
HarajubHi MUTaHHS KPaiHy 100 OTPUMAaHHS 111 HACEJICHHS KpaiHM 3aIlJIaHOBAHUX MPOAYKTIB XapuyBaHHS,
CHUPOBHMHHM Ta CKJIAJOBUX Ul IHIIMX Tajdy3edl HapOJHOIro rocrmojapctsa. BiB4apcTBO — 1€ TOJIOBHUM
MOCTAaYaIbHUK CHPOBUHH JIJIsl 0araTboX Taixy3edl HapOIHOIO TOCIONApCTBa, IO 37aTeH 3a0e3NednTH
Oe3nedHe Ta CBOEYACHE OTPUMAHHS HEOOXITHHUX MPOIYKTIB MPOMHUCIOBOCTI — MIATPUMYIOUi THM CaMHUM
po0oUi MICIIS TSl HACEIEHHS CEll, CeJIHUII BEIMKIX 1 ManuX MicT kpainu [1,2].

UYepes BiiiHy B YKpaiHi, BIBYapCTBO 3HAXOAMTHCS B KPUTUYHOMY CTAaHOBHIIII TIEPII 32 BCE Uepes3
3HAYHE 3MEHIICHHS KUIBKOCTiI OBEllb, MaJiHHS MPOJYKTUBHOCTI Ha TJi PI3KOTr0 3HW)KEHHS IMOKA3HWKIB
BiITBOPHOI (YHKIIi SAPOK, BTPAaTH 3alDIAaHOBAHOTO TMPOAaxy cupoBuHHU. lloripmrye craH i mocriiiHe
MIJBUIICHHS I[IH HA KOMIIOHEHTH IO 3a0e3MeuUyr0Th TEXHOJOTIYHUN MPOIEC Y BIBUAPCTBI, yepe3 IO
HETIIOMIPHO 3pOCTa€e COOIBApTICTh MPOAYKIIii. BCi BUIlleBKa3aHi HEraTHBHI CKJIaI0B1 BEAYTh /10 30MTKOBOCTI
ranysi B uisomy. OKpiM TOro yMOBH yTpUMaHHS OBEIlb, HEAOCTATHICTh MOILIOHIB Ta MOXMOKM TOZIBIIL,
XPOHIYHHHN CTpec i OrpiXu MTYYHOTO OCIMEHIHHSA,BKpall HEraTUBHO BIUIMBAIOTH Ha BiJITBOPHY 3IaTHICTh
spok [2,3].

30UTBIIATH KiIBKICTh OBEIlb, MiJBUIIUTH 1X MPOIYKTHUBHICTH MOXKIIMBO 32 YMOB OIPAIFOBaHHS
KOMIUIEKCHHX OpTaHi3alliifHuX, EKOHOMIYHHX, TEXHOJOTIYHMX 1 TEeXHIYHMX METOMIB 1 METOAHK
BUPOOHUIITBA, SKi I'PYHTYIOTBCS Ha 3aCTOCYBaHHI TOJIIIIYIOYMX TEXHOJIOTIH BiJITBOPEHHS, TOMIBII, Ta
IITYYHOI'O OCIMEHIHHS Ta peaji3allil IpOrpecHBHOI TEXHOJIOTIT BUPOOHHUIITBA MPOAyKITii [1,3].

BumieBkasana TeXHOJIOTisI BUTOTOBJICHHS MPOAYKLIi BiBUapcTBa 00’€AHYE METOIM, 3acoOu Ta
NPUHOMH, HIJIECTIPSIMOBAHI Ha SIKHAHOLIBIITY MepepoOKy MOKHBHUX PEUOBHH, 110 CIIOKUBAIOTH BIBIII, ITEPII
3a BCE HA OTPUMAHHS SITHAT 1 MOJIOKA, a TAKOXK OaBOBHHM, OapaHUHH, CMYIIKIB Ta OBUMHU. BiB4apcTBO 110
TOTO K, CIIpHs€ e()EKTHBHIIIOMY BUKOPUCTAHHIO CUIIbCHKOTOCTIONAPChKHX yTijb [1-3].

[IpoTe amanTanis opraHi3My BiBLEMAaTOK O CTPECOT€HHHMX (PAKTOpiB OTOUYIOHUOI'O CEpPEJOBHUIIA,
0CO0JIMBO PENPOIYKTUBHHUX OPraHiB, BiJIOYBAEThCS MOBIILHO, i BAXKJIMBA POJIb B IIbOMY MPOLIECI HATICKUTh
cnony4Hii TkaHuHi. Criolly4Ha TKaHUHA — [1e CHCTEMa, sIKa 00’ €JTHY€ PoOOTY KIITHHHHX Ta TIO3aKIITHHHIX
CTPYKTYp, TOMY T'aJbMyBaHHsI (DYHKIIii Oy1b-SKOTr0 JIaHIIora Bene 10 nucdyHKuii Beiel cucremu [3-5].

OyHIaMEHTANBHOI0 CTPYKTYPHOIO CKJIAJIOBOKO CIIOJIyYHOI TKaHWHH, KpIM €NacTUYHUX 1
KOJIATGHOBHUX BOJIOKOH, € BHEKJITHHHUI MaTpPUKC IO SIBIISIE COOOK MaKpOMOJIEKYIISIPHUH KOMILIEKC
00’€qHYIOUMH MPOTEOrTiKaHW, A0 CKIany SKHX BXOIATb TJIKONPOTEITHWNA CTPIKEHb Ta
riiko3amiHoraikanu. [IpoTeoriikanu BOJIOAIIOTH BIACTUBOCTSIMHU IITIKO3aMiHOTJIIKAHIB, 1 CIIOTYYalOThCS
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13 CTPWXKHEBUM TITIKOTPOTEIHOM, Ta MAalOTh KOMIUICKTAIIIO MPOTEOTIIKAHIB V¥ MYJIbTUMOJCKYIIAPHUX
rpymax [4].

lNnoxuHamis Ta XpOHIYHMX CTpeC BUKIMKAIOTH B OpPraHi3Mi BiBIEMAaTOK KaTaOOIiuHI mporecu
00MiHy OiTKOBO-BYTJICBOJHUX CIIONYK MATPUKCY CHOJYYHOI TKaHWHH, B TOMY 4YHCIl ¥ B 0OMiHI
HEeHpaMiHOBHUX KHCJIOT Ta TIKOMNPOTEiHiB [4,6]. Jlo THUIIOBUX TIIKOIPOTEiHIB HAJEKAaTh TOPMOHH, IO
MOTPAIUIAIOTh B PIAWHHU OpraHi3My, IMyHOTTIOOYJiHH, MeMOpaHHI CKJIaAHiI OLIKH, penenTopHi OLIKH,
crierdivHi OLTKY MIa3Mu KPOBi, 10 3a0€3MeUy0Th are3it0, MOJICKYJISIPHY ¥ KIITHHHY iIeHTH(DIKAIIiFO,
3MIMCHIOIOTH 3aXWCHY, aHTHBIPYCHY Ta TOPMOHANBHY (QyHKIIIf0. Uepes KiHIleBe MOJI0KEHHS B MOJIEKyIaX,
HEeHpaMiHOBI KHCJIOTH BIUIMBAIOTH Ha O10JOTIYHY aKTUBHICTH 1 (Pi3MKO-XIMi4HI BIaCTUBOCTI, BU3HAYAIOTh
HETaTHUBHUH 3apsijl, 1 CTBOPIOIOTH BUIOBKEHY (DOpMY TIIKOMPOTETHIB, Yepes 10 BUHUKAE BUCOKA B’ SI3KICTh
CNU3Y, B IKUX MICTUTHCS HAMOIIbIIA KiTBKICTh BUINEBKA3aHUX CTPYKTYp [3-5].

HefipamiHOBI KHCIIOTH € TOXITHWMH OJIrOcaxapwjiB, MICTATHCA B YCIiX TKaHWHAX 1 piAWHAX
opranizmy. HaiiGinb1ie ix B cekpeTax CIM30BHX 0OOJIOHOK Ta IUIa3Mi KPOBi, a 32 OCKIICHOI Tpotidepartii
TKaHUHM, HAMPUKJIA TiJl 4ac eCcTpycy B TKAaHMHAX €HIOMETpis, Ta MPHU JESKUX MAaTOJOrisAX, iX BMICT
JIOCTOBIpHO 3pocTac. [IpiucyTHICTh HEMpaMiHOBUX KUCIOT y ckiafi 6inkiB kpoBi, XI', @CI ta JII', Bu3Havae
TPUBAIICTh IUPKYJAMil OCTaHHIX B KpoBi. 3a BIJIIEIUICHHS HEHPaMiHOBHX KHCJIOT, KIHIIEBUM
BYTJIEBOJIHUM 3JTUIIIKOM Y MOJIEKYJIaX TIIKOMPOTETHIB JIMIIAETHCS TajlaKTo3a, sika JOOMarae 3aCBOEHHIO
BUIIIEBKA3aHUX OIUNKIB KIITHHAMU TEUYiHKA Ta aKTUBYE BTpPAaTy TOPMOHAMHU OiOJIOTIYHOI aKTHBHOCTI.
ByrineBogni Tpymu BIIIMBAlOTh Ha 3[AaTHICTH TIIKOMPOTEIAHWX TOPMOHIB 3B’SI3yBaTHCS 31 CBOIMH
pelLenTopaMu Ta aKTHBYBATH iX B OpraHax pernpoayKTUBHOI cuctemu [4].

[lepion HamiBpo3Mmay rOHAAOTPOMIHIB, IO IUPKYJIIOIOTH B IJIa3Mi KPOBIi, Ma€ MPsIME BiTHOIICHHS
IO BMiCTy HEHpaMiHOBHX KHCIIOT Y MOJIEKYI TOpMOHY. JloBeIeHO, 10 3MEHIIIEHHS HeHPaMiHOBUX KHCJIOT
3MEHIIy€ TIepioj HamiBpo3Mnaay Ta 0ioJoriuHy aKTHBHICTh TOHAIOTPOMIHIB. Y Tepio]] CTapevyoro Heruiaas
HMIBUAKICTh yTBOpeHHs JII' yMOBUTBHIOETBCS B JCCATKU Pa3iB, MOPIBHSIHO 3 PENPOJYKTUBHHM IEPiOOM
oprasizmy camok [3,5]. 3pocTaHHs KOHIIEHTpaIlii HeipaMiHOBHX KHUCIOT y KPOBI CBITYUTH PO IMMOCUICHHS
MeTabo0mi3My HeHpaMiHTIIIKOMIPOTETHIB y ITa3Mi KPOBI Ta I IBUIIEHHSI IPOHUKHOCTI 610JI0T19HUX MeMOpaH
[5,6].

BMicT HelipaMiHOBUX KHCIIOT KPOBi KOPENIOE 31 3MiHAMU KOHIEHTPALlii KUCIUX TIIKOMPOTETHIB,
KOTPIi SBIISFOTH COO0I0 OCOOIMBUH Pi3HOBHU/I TITIKOMIPOTETHIB CIIOIYYHOI TKaHUHH [7,8].

Kucmi rhikompoTeinn sk O1IKOBO-BYIJVIEBOJIHI KOMIIOHEHTH MATPHKCY CIIONYYHOI TKaHUHH
OpraHiaMy, MICTATbCS TaM B 3Ha4yHIM KilbkocTi. B pasi mopymieHHs, aerpaiaiii 4¥ MOLIKOKEHHS
CHOJYYHOTKAaHUHHOTO MAaTPUKCY, KHCII TIIKOMPOTEIHN NOTPAIUIAIOTEH B IU1a3My KpoBi. BcTaHoBneHo, 110
3MEHIIIEHHS KOHIIEHTPAIlil KHCIIMX TIIKOMPOTEHIB KPOBI Ma€ MiCIle 32 CHMIITOMATUYHOTO HETUTIIIS, Ta 32
eHIOKpUHHIH maTojorii [10,11].

3amaneHHs] CEYOCTATeBHX OpPraHiB BeA€ [0 JOCTOBIPHOTO 3pPOCTaHHS KOHLEHTpPALil KHUCIUX
TJIIKONPOTETHIB, Yepe3 IeCTPYKLII0 CIIONYYHOI TKAaHWHH, 3aTPUMKY J103pPiBaHHs KOJareHy Ta eJacTHHY,
YaCTKOBOT'O BHUBUILHEHHS TJIKO3aMiHOTIIIKaHIB. 3a JecTpyKuii (i3ioJoriyHoi CTPYKTYpH CIIOIY4YHOT
TKaHWUHH, 3HUKAE CIPOMOXKHICTH OCTaHHBOI JO ayTopenapanii MO3aKIiTHHHHX KOMIIOHEHTIB, MIO0
00yMOBIIIO€ BUCHaKEHHSI BOJIOKOH MAaTPUKCY, HOPYLIEHHS MIITHOCTI Ta €aCTUYHOCTI OCTaHHIX. OCKIJIbKI
KOJIareHa3u MaTPUKCY PYHHYIOTh OKPEMi THIIUA KOJIAar€HY, BiH PO3MaJaeThcss (hOPMYIOUM HOBI 3’€IHAHHS
MK CyCiJTHIMH MOJIEKYJIaMH i3 BHHUKHEHHSIM HOBUX KPUXKHUX BOJIOKOH CHOJY4HOI TKaHuHH. Came ToMmy,
PiBeHb KHCIHMX IJIIKONPOTEIHIB 3a PEMOJIENIOBAHHS CIIOJIyYHOI TKaHMHM, MAa€ SIK JiarHOCTHYHE TaK 1
MPOTHOCTUYHE 3HaueHHs [10].

META JOCIIIKEHD 3’sicyBanHs AMHAMIKH HEHpaMiHOBHX KHCJIOT Ta KUCIIHX TIIKOMPOTEiHIB
y IJ1a3Mi KpOBi BiBLIEMATOK LUTAHCHKOI TIOPOJIU 32 €CTPYCy i CHUMITOMATUYHOTO HETUTiAs, i BU3SHAYCHHS
POJIi OCTAHHIX y MEeXaHi3Mi MiArOTOBKU CTATEBOI CUCTEMH 0 CTaii 30yIKEHHS, 10 JO3BOJIUTh PO3KPUTH
KpHUTEPii OIIHKK CTaHy BiITBOPHOI 3/]ATHOCTI BiBIIEMATOK.

MATEPIAJIM TA METOJU JOCIIKEHD

Pobota BukoHyBanach Ha BiBIieMaTKax LUraiicbkoi nopoau y kinmbkocti 40 roxnis, B ymoBax ©OII
«Exonannis» Onecbkoro paiiony Opecekoi obiacti. Bce moromis’s oBenp yTpuMyBajioch B OJHAKOBUX
yMmoBax. BiniOpani maTku Oynu po3aiieHi Ha rpynu. 1-a rpymna B kinbkocTi 10 roi micThia BiBIIEMaTOK 3
0 mHeM craTeBOro IUKITY B CTaHI eCTpycy. 2-Ty rpymy B KibkocTi 10 romiB, CKlaiu TBapUHH B CTaHi
METECTpYCy, 3-TI0 IpyIy B KiJibkocTi 10 BiBLIEMATOK yBIHIIIM TBAPUHHU 3 IPOECTPycoM. /it BcTaHOBIEHHS
CTaHy OOMiHy O1IKOBO-BYTJIEBOJIHMX CIIOJIYK 32 PI3HUX CTaJill CTATEBOTO IUKIY KPOB Opalid 3 BEHH Ta
crabumizyBanmu TpwioHOM. OKpiM IIBOTO, 3 METOI MOPIBHSIHHS TPOBOJIWINCH JOCHIPKEHHS OOMiHY
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MapKepiB CIOIYyYHOI TKAHWHU Y TBApHH, IO TIepeXBOpid Ha eHaoMeTpuT (N=10). ¥ mia3mi KpoBi OBElb
eKCTIEpUMCHTAFHUX TPYN IOCTIDKYBaIM BMICT HEHpaMiHOBHX KHCJIOT 3a MeTomoMm l'eca, Ta Kucmi
TJIIKOTPOTETHH y TecTi i3 PocopHO-BOIB(PAMOBOIO KHCIOTO0. J[aHi onpamnboBaHO METOAOM BapialiiHOT
CTaTUCTHKH 13 BAKOPHCTAHHAM IapaMeTpUIHOro t-kputepito CThroeHTA.

PE3YJIbTATH BJIACHUX JOCJIIKEHD TA IX OGTOBOPEHHSA

Hani tabmumi 1 moka3yroTh, MO B IDIa3Mi KPOBI BIBIIEMAaTOK BMICT KHCIHX TIIKOMPOTEiHIB 3a
ectpycy moctoBipHo (P1<0,001) 36inbmryerscst Ha 27%; BimHOCHO MeTecTpycy Ta Ha 23,6% BIOZHOCHO
npoecTpycy. BiporigHoi pi3HHIII MiX KOHIICHTPALIE KUCIHX TJIKONPOTEiHIB 3a METeMTpYyCy Ta
npoecTpycy He OyIo, Yepe3 BiACYTHICTh aKTUBHOI peMOAYIIALIT eHIOMETpisl XapakTepHoi ams ectpycy [10].

Tabmuus 1 Konuenrpauisi HeiipaMiHOBHX KMCJIOT Ta KMCJIMX IVIIKONPOTEIHIB Y MJ1a3MU KPOBi
BiBIIEMAaTOK 32 eCTPYCY Ta CHMIITOMATHYHOI0 HeILTifasi

CraH cTaTteBoi cucTeMu
Iloka3Huku Marku B ectpyci Martku B Martku B Hle\:i?ITiKH;M
n=10 metectpyci N=10 mpoectpyci =10 n:fél
Kucni raiko-
MPOTETHN 0,81+0,04 0,22+0,01 0,69+0,02 0,50+0,03
MMOJIB/JT
HelpaMiHOBI
KHACJIOTH 176,0+1,03 130+1,02 146,24+0,67 101,0+2,37
Op.I'eca
- = .
E P1< ecmpyc 6ionocHo 0,001 z P1< ecTpyc BigHOCHO L
S Memecmpyca = MeTecTpyca
o < 3 = < .
g. E P2< ectpyc BimHOCHO 0,001 g s P2< ecTpyc BimHOCHO 0,001
= poecTpyca 30 poecTpyca
E %’ P3<meTtecTpyc BiZHOCHO 0,002 E 5{ P3<meTtecTpyc BiZHOCHO 0,002
- MIPOECTPYC 5 poecTpyc
2 P4< ectpyc BimHOCHO = P4< ecTpyc BigHOCHO
S . 0,002 ® . 0,001
CHUMIITOMaTHYHOTO HETUTiJJIst = CHUMIITTOMaTHYHOTO HETUTi ISt

BwMmict HefipamiHOBHX KHCIOT 3a ectpycy nocrosipo (P1<0,001) 36inmbmyertsea Ha 21,2%
BIJTHOCHO MeETecTpycy, Ta Ha 13% BiZHOCHO HpoecTpycy uepe3 3pOCTaHHS KiUIbKICTh HEHpOaMiHOBHX
KHACJIOT B CKJaji roHagoTponHux ropmoHiB (DCI' ta JII'), BMIiCT SKMX 3pocTae B Mepioj] OXOTH, MIO
Y3ro/KY€EThCs 3 gociimkernsmu Herpua, 2000, [3].

Biporigao (P1<0,001) Bumioto Ha 7,5% Oyia KOHIIEHTpAaIlisT HEUPaMiHOBUX KHCIIOT B OBEIlb 3a
MPOECTPYCY BIIHOCHO METECTpycCy uepe3 miasuiieHHs kouuentpamii ®CI ta JII', BHACTIIOK MOCHICHHS
npouidepartii engomerpis [2-4].

BusiBnena kopensiiina 3anexHicts (r=0,75) Mix HelpaMiHOBUMH KHCIOTaMH Ta KUCIAMHU
IIIIKONPOTETHAMU B IIJIa3Mi KPOBi OBELlb B CTaHi €CTPYCY, METECTPYCY Ta IPOECTPYCY, IO MiATBEPILKYEThCS
JOCITIDKCHHSIMU 1HIIMX aBropis [11].

KoHreHTparriss KUCIHUX TIIIKONPOTEIHIB Mijl Yac ecTpycy 3pocTae Ha 27% BiTHOCHO METECTPYCY,
Ta Ha 23,5% BIHOCHO MPOECTPYCY, a PiBeHb HEHPaMIHOBUX KHUCIIOT 3a €CTpYyCy TexX 3poctae Ha 21,1%,
BIJTHOCHO METECTPYCY, i Ha 13% MOPIBHIHO 3 IPOSCTPYCOM.

KoHmenTpariisi KuCIMX TIIKONPOTEiHIB y IDIa3Mi KpOBI BiBIIEMATOK 3 CHMIITOMAaTHYHOIO
HEIUTITHICTIO BipOTiHO MEHIA 3a TOKa3HHWK Yy OBelb B cTaHi ectpycy Ha 21,4% (P<0,002) uepes
HenocraTHii piBeHs @CI ta JII' HeoOXiMHMIA A1 IPUXOAY caMKu B 0XoTy [10].

Konrenrparrist HelipaMiHOBUX KUCJIOT B OBEILlb 3 CAMITOMATHYHNAM HEIUTIIISM, JOCTOBIPHO HIDKYA
Ha 20,7% (P<0,001) uepe3 He3zamoBinbHY Ui ectpycy konuentpauito ®CI' ta JII' B kpoBi, mpo 1o
CBIAYUTH BIACYTHICTH PEMOIYJISILI] MaTepUHCHKOT YaCTHHHM TUTALeHTH [5,8].
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BUCHOBKHU

1. Ectpyc CyHIpOBOMKYEThCS ITOCTOBIPHMM 30UTBIICHHSIM KHCIMX TJIKOMPOTEiHIB B KpPOBI
BIBLIEMATOK BiIHOCHO MpoecTpycy Ta MeTecTpycy i csrae 0,81+0,04 mmonn/n. CaMe 1ieii TOKa3HUK MOXKe
OyTH IPOTHOCTUYHHM JUIA A1arHOCTUKH ECTPYCY B BiBIIEMATOK.

2. BiBneMaTk# 3 CHMITOMAaTHYHUM HEIUTLAMSIM MalOTh KOHIICHTPAIliS KHCIUX TIIKOMPOTETHIB B
Tu1a3Mi KpoBi goctoBipHO HIKUY (0,50+0,03MMO0b/1T) 32 MOKAa3HUK TBAPUH B €CTpyci. Takuil BMICT KUCIHX
TJTIKOTIPOTEIHIB B IJIa3Mi KPOBi OBEIIb € JIarHOCTUYHHUM 11 CAMIITOMATHYHOTO HETLTi I

3. Ectpyc BiBIIEMAaTOK XapaKTepHU3yeThCs A0CcTOBipHUM 30imbineHHsM (176,0+1,03 Ox. Ieca),
MOPIBHSIHO 3 MPOECTPYCOM Ta METECTPYCOM, HEHpaMiHOBHX KHCJIOT y KPOBi, IO € MPOTHOCTUYHUM
MTOKA3HUKOM ]ISl BUSIBIICHHS OBEIlb B OXOTI.

4. BMicT HeHWpaMiHOBHX KHCJIOT 33 CHMIITOMAaTHYHOTO HEIUIIIS JOCTOBIPHO HWKYHIMA
(101,0+2,370x. I'eca) 3a MOKAa3HUK €CTPYCY, # € JIATHOCTHYHKUM JJIS1 CHMITOMATHYHOTO HETLTi IS,
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ESTRUS PREDICTION AND DIAGNOSIS OF SYMPTOMATIC INFERTILITY IN
RELATION TO THE DYNAMICS OF CONNECTIVE TISSUE COMPONENTS IN THE
BLOOD OF EWES OF THE GYPSY BREED
M. Skrypka, B. Smolyaninov, A Telyatnikov, A Lazorenko
Odessa State Agrarian University;
Sumy National Agrarian University

Reproducing the population of ewes and obtaining products from them is an urgent problem,
since its solution solves the country's urgent issues regarding obtaining food products, raw materials and
components for various sectors of the national economy. The article covers the issues of keeping and
breeding sheep in the farms of Ukraine. Modern problems of sheep breeding in general are emphasized.
The role of neuraminic acids and acidic glycoproteins in the mechanism of the formation of the arousal
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stage has been clarified, on the basis of which the prediction of estrus and the diagnosis of symptomatic
infertility in the gypsy breed of research farms have been theoretically substantiated and clinically tested.
A probable difference in the content of neuraminic acids and acidic glycoproteins in the blood plasma of
gilts during estrus and during symptomatic infertility in experimental farms was revealed.

Key words: estrus, bright, diagnosis, infertility, neuraminic acids, acid glycoproteins.
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USE OF RYE SILAGE AND BREWER’S GRAINS IN DAIRY COW DIETS

ELFEEL Ayman Anwar Alsaliheen, R. Susol, N. Kirovych
Odesa State Agrarian University

It has been established that the use of wet brewer’s grains and rye silage in feeding dairy cows
allows to optimize crude protein content and significantly reformulate the daily feeding of protein
ingredients of mixed fodder from 130 g/l of milk to 90 g/l of milk, which, provides a significant reduction
in the daily cost of the dairy cow’s diet accordingly. At the same time, the dry matter content of the diet is
reduced to 35.0%, and moister diet is consumed by a cow with increased appetite. In addition, the strong
point of diets based on wet brewer’s grains and rye silage is the absence of starch in their composition. It
allows to ensure the content of total starch at the level of 20.0% of the dry matter of the ration to formulate
a complete mixed ration. Even against the background of higher sugar content in rye silage compared to
maize silage, such diets have the appropriate total starch + sugar content which prevents metabolic disorders
such as acidosis and will have a positive impact on the duration of productive use of cows. Taking into
account the mineral and vitamin composition of typical and innovative diets for cows during lactation, it
was found that diets based on maize silage and alfalfa haylage contain more natural calcium, phosphorus,
magnesium, copper, zinc, as opposed to rations based on rye silage, which are richer in natural sodium,
potassium, chlorine, sulfur, iron, manganese, cobalt, selenium and iodine.

Key words: dairy cows, fodder, compound feed, general analysis, mineral analysis, diet.

INTRODUCTION

The quantity and quality of fodder is always an urgent issue in livestock breeding as a branch of
agricultural production. The lack of which or their inadequate quality often leads to metabolic problems:
subclinical acidosis, ketosis, etc. [1, 2], low productivity, reduced fertility, reduced duration of productive
use of cows and, as a result, reduced profitability of the final product [3, 4].

ANALYSIS OF CURRENT RESEARCH

Nutrition management needs to be improved [5]. The production of quality milk remains an
important issue. The concept of "optimal quality milk" should be understood as milk suitable for cheese
production, and the production of "healthy" milk from a healthy cow means compliance with the desired
fat: protein ratio, which should be 1.2: 1, which primarily indicates the absence of metabolic disorders in
the cow's body such as acidosis, ketosis, etc. It is quite difficult to achieve the required balance between
protein and fat in cow's milk without the rational use of fodder in practical production conditions [6].

Maize silage provides high energy intake when used in dairy cow diets [7]. In addition, maize is
the third most important crop in terms of the area under cultivation on a world scale, but unfortunately
special modelling of the potential current and future climatic distribution of maize at the global level with
climate data for the period 2050-2100 shows a loss of climatic suitability for maize cultivation in the near
future. Consequently, large areas that are currently suitable for maize cultivation will suffer from heat and
drought, which may limit maize production [8].

The analysis of the references indicates the need for additional research on efficient fodder
production, until the South of Ukraine is located in a risky land use zone, and recently, against the
background of global warming, the situation with the production of sufficient quantity and quality of fodder
has only become more difficult.

THE PURPOSE OF THE WORK
Determination of the strategy for the use of feeding rations for dairy cows at different stages of

lactation, where classical ingredients (maize silage, alfalfa haylage) and innovative ingredients (rye silage,
wet beer pellets) are used as the basic fodder.
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MATERIALS AND RESEARCH METHODS

The scientific and economic experiments were conducted in the conditions of the State Enterprise
"Andriivske", Bilhorod-Dnistrovskyi District, Odesa Oblast, according to the methods generally accepted
in dairy farming [9], and laboratory studies of maize silage and alfalfa haylage samples in the conditions of
the specialized laboratory for forage research Frank Wright LTD (Ashbourne, United Kingdom) using the
NIRS technique have been used to evaluate the quality of forages [10]. NIRS has been successfully used in
the prediction of nutritional value through direct scanning of forage samples [11, 12].

RESULTS OF OWN RESEARCH

The diets of dairy cows of the control group in the first period of lactation contained a typical
composition of fodder, and the diets of cows of the experimental groups contained less corn silage, alfalfa
haylage or did not contain them at all, but they had wet brewer's grains and rye silage in more or less
guantities (Table 1). The use of new diets in the experimental groups allowed to reduce slightly the gross
daily amount of feed from 11.3 kg to 9.6-10.9 kg per head, which amounted to 270-310 g per 1 litre of
milk. It is worth noting that significant changes occurred in the protein load for the production of 1 litre of
milk due to a significant reduction in the amount of sunflower meal and soybean cake from 130 g/ 1 litre
of milk in the diet of the experimental group to 90-100 kg/ 1 litre of milk in the diets of the experimental
groups. As soybean meal and sunflower meal are necessary at the same time one of the most expensive
ingredients, reducing their share in the feed structure allowed to reduce the daily cost of the diet by 21.30
UAH or 13.0%, 27.70 UAH or 16.0%, 31.30 UAH or 19.0% and 31.10 UAH or 18.0%, respectively, for
the I, 11, 1, 1V experimental groups compared to the cost of the diet of the control group.

Table 1: Typical and innovative feeding rations for early lactation cows with a live weight of 600 kg,
milk yield - 351, BW - 3.8%, BF - 3.16%, BCS - 2.75 points

Group of cows
Ingredients, kg
K R-1 R-2 R-3 R-4

Maize silage 25,0 22,0 16,0 12,0 -
Lucerne haylage 8,0 6,0 3,0 - -
Rye silage - - 13,0 25,0 45,0
Lucerne hay 15 15 15 15 1,0
Brewer's grains - 10,0 10,0 10,0 6,0
Compound feed 11,3 10,2 10,1 9,6 10,9
including

- maize 3,5 3,3 3,5 3,0 3,5

- barley 1,0 1,0 1,0 1,0 2,0

- wheat 2,0 2,0 2,0 2,0 2,0

- sunflower cake 3,0 2,5 2,3 2,3 2,5

- soya meal 15 11 1,0 1,0 0,6

- salt 0,1 0,1 0,1 0,1 0,1

- feed chalk 0,14 0,16 0,16 0,17 0,19

- MKF 0,02 0,02 0,02 0,02 0,02

- premix for dairy cows 0,04 0,04 0,04 0,04 0,04
Total 45,8 49,7 53,6 58,1 62,9
The cost of the ration, UAH 168,8 1475 141,1 1375 137,7

The nutrient analysis of the typical and innovative diets for cows in the first 100 days of lactation
is presented in Table 2. The rations were designed to have a dry matter content of 22.0 kg, and cows could
easily consume this amount of dry matter. Due to the increase in the share of wetter feeds in the diets of
cows of the experimental groups, the physical weight of the feed tended to increase (from 45.8 kg to 62.9
kg) against the background of a stable content of total dry matter in the diet (22.1-22.4 kg). It is important
that the specific proportion of dry matter in the diet from forage feeds corresponded to the norm of a
"healthy diet" only in animals of the 11 and 11l experimental groups (60.2%, 62.3%, respectively). This is
due to the fact that at high milk yields, in order to provide the required level of energy, the amount of
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concentrated feed was quite high, but the ratio of dry matter of forage and concentrated feed in the first
period of lactation can be 50:50 %. The gross amount of metabolizable energy of the diets, the concentration
of metabolizable energy per 1 kg of dry matter of the diet of all experimental groups corresponded to the
norm and ensured the production of the planned 35 litres of milk.

The crude protein content was fully within the existing standard - 16.0-18.0 %/kg dry matter of the
diet. It is worth noting that this indicator of excess nitrogen from microbial protein in the rumen has a clear
upward trend against the background of a proportional increase in the feeding of brewer's grains and rye
silage. Thus, the indicator of excess nitrogen from microbial protein in the rumen of cows of the IV
experimental group increased by 98 g or 64.5%, reaching the upper limit of the standard, compared to
analogues of the control group.

Table 2: Analysis of nutrients of typical and innovative diets for cows in the first 100 days of lactation
(milk yield - 35 I, milk fat - 3.8%, protein content - 3.16%)

Indicator Norm Group of cows

K R-1 R-2 R-3 R-4
Physical weight, kg - 45,8 49,7 53,6 58,1 62,9
Dry matter, kg 21,0-22,0 22,3 22,1 22,1 22,3 22,4
Dry matter, % of total weight 45,0-55,0 48,6 445 41,3 38,4 35,5
Dry matter from forage, kg 12,6-13,2 12,3 13,1 13,3 13,9 12,7
Dry matter from forage, %. 60,0% i > 55,2 59,3 60,2 62,3 56,9
Metabolizable energy / ME, MJ/ kg 262,0 263,0 | 261,0 2610 | 262,0 262,0
ME, MJ/kg DM 11,6-12,1 11,8 11,8 11,8 11,7 11,7
Crude protein, % DM 16,0-18,0 16,0 16,0 16,0 16,1 16,0
Excess nitrogen from DM, g 100,0-250,0 | 152,0 181,0 191,0 228,0 250,0
Crude fat, % DM 2,0-5,0 3,91 4,27 4,29 4,29 4,17
NDF, % DM 35,0-40,0 30,9 33,9 35,6 37,7 39,4
Starch, % DM 20,0i< 32,3 | 30,7 27,7 23,8 20,1
Sugar, % DM 6,0-12,0 2,3 2,1 2,7 3,2 4,1
Starch + sugar, % DM 30,0i< 346 |328 30,4 27,0 24,2
Acid load 43,0-50,0 45,6 43,3 43,1 43,3 44 .4
Fibre index 100,0 -136,0| 103 103 108 115 120
NON-FATty acid, g/kg DM 250i< 26,0 249 24,2 23,8 22,8
The yield by ME , kg 35,0 35,4 35,0 35,0 35,2 35,2
The yield by MP, kg 35,0 34,0 34,3 34,2 34,3 33,9

The crude fat content in the dry matter of the diet was within the existing standard, but there was a
tendency to increase in the diets of all experimental groups without exception by 0.26-0.38% compared to
the diet of the control group.

The fibre content of ruminants' diets is critically important for the health of ruminants. Thus, the
actual NDF content in the control group's rations was 30.9%, which is 4.1% below the lower limit of the
standard. The reason for this is an increase in the amount of concentrated feed in the diet to ensure the
required energy level. The use of brewer's grains and rye silage in the diets of cows of the experimental
groups contributed to an increase in the NDC content to the existing norm and even to almost the upper
limit of the norm (40.0%) in the diet of animals of the 1V experimental group (39.4%).

Excessive starch in the ruminant ration reduces feed digestibility and increases the incidence of
digestive disorders, leading to metabolic diseases and forced accelerated culling of cows [6]. This indicator
is considered both separately and in combination with sugars. If the total content of starch + sugar exceeds
32.0% of the dry matter of the diet, the risk of acidosis increases. Since the use of molasses as an ingredient
in dairy cow diets is very rare in southern Ukraine, and other traditional dietary components are low in
sugar, there is no excess sugar in the diets. Given the use of corn silage, which is usually rich in starch, and
cereal feed ingredients, which are also rich in starch, the excess starch in the diets of cows in the control
and experimental groups is due to these circumstances. It is worth noting that the most optimal starch
content (20.0% and < of dry matter) was achieved in the diet of the IV experimental group without the use
of corn silage, even with the use of an increased amount of feed (more than 10 kg of feed per head per day),
that even with the maximum sugar content in dry matter among the diets of all experimental groups, the
lowest content of total starch + sugar was achieved in the diet of the IV experimental group.
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The acid load on the rumen was within the normal range, but in the diets of the experimental groups
these indicators tended to decrease, due to the content of NDF and confirmed by another calculated indicator
- the fibre index, which had a clear vector to increase by 5.0-17.0 units in the 11-1V experimental groups.

The load of unsaturated fatty acids on the rumen (SFA) affects the fat content of milk and normally
amounts to 25.0 g/kg DM of the diet. In the diets of the control group only, this indicator was 1.0 g/kg DM
or 4.0% higher than the norm. The lowest content of NPUFA was noted in the diets of cows of the IV
experimental group, which is lower than the control by 1.0 g/kg DM of the diet or 4.0%.

Analysis of the mineral composition of typical and innovative diets for cows in the first 100 days
of lactation (Table 3) shows that the diets of all experimental groups are balanced in terms of calcium,
phosphorus, magnesium, but there is an excess of sodium, potassium, chlorine, iron, copper, manganese,
zinc, selenium, iodine, vitamins A, D, E against a slight deficiency of sulfur (control, I-11 experimental
groups), cobalt.

Table 3: Analysis of the mineral composition of typical and innovative diets for cows in the first 100
days of lactation

Group of cows
Indicator Norm
K R-1 R-2 R-3 R-4
Macroelements:
Calcium, g 155,8 155,1 155,8 156,2 157,1 167,9
Phosphorus, g 89,1 92,1 90,3 90,5 92,3 91,0
Magnesium, g 55,7 56,5 55,1 55,9 55,7 55,8
Sodium, g 27,6 52,5 50,9 56,4 61,9 70,8
Potassium, g 178,1 271,8 232,5 246,9 265,1 307,4
Chloring, g 56,31 123,7 120,5 140,1 159,6 1919
Sulphur, g 445 38,6 40,9 43,0 49,6 48,1
Trace elements:

Iron, mg 884,5 2575,8 2943,0 3659,5 4427 .4 5164,9
Copper, mg 400,7 873,9 878,4 877,9 886,5 888,1
Manganese, mg 667,8 21745 2126,1 2325,1 2523,9 2939,1
Cobalt, mg 10,0 8,3 7,9 8,2 8,6 9,3
Zinc, mg 1446,9 2965,2 3030,0 2987,3 2964,3 29543
Selenium, mg 6,7 8,3 9,8 9,9 9,9 9,3
lodine, mg 445 104,5 103,9 106,4 108,8 112,6
Vitamin A, thousand U 66,0 198,8 192,9 255,9 314,9 416,2
Vitamin D, thousand U 18,0 31,3 31,3 31,3 31,3 31,3
Vitamin E, thousand U 556,5 978,1 942,8 960,4 973,4 1072,4

A similar set of ingredients in the diet of the experimental groups of cows during mid-lactation

(Table 4) allowed to reduce the daily amount of concentrated feed to 9.1-9.2 kg/head or 303-307 g/l of
milk, but the diets of the experimental groups were cheaper by 13.5-30.9 UAH/day/head.

Table 4. Typical and innovative diets for feeding cows of middle lactation with a live weight of 600
kg, milk yield - 30 I, fat content - 3.9%, protein content - 3.25%, body fat content - 3.0 units

Ingredients, kg Group of cows

K R-1 R-2 R-3 R-4
Maize silage 25,0 22,0 14,0 14,0 -
Lucerne haylage 8,0 4,0 3,0 - -
Rye silage - - 14,0 18,0 40,0
Lucerne hay 15 15 15 15 15
Brewer's grains - 8,0 8,0 8,0 8,0
Compound feed 9,2 9,2 91 91 9,2
incl.
- maize 2,8 2,5 2,5 2,5 3,3
- barley 0,5 1,2 1,2 1,2 1,3
- wheat 1,2 1,2 15 1,7 2,0
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- sunflower cake 3,0 3,0 2,8 2,7 1,8

- soya cake 1,5 1,0 0,8 0,7 0,5

- salt 0,08 0,08 0,08 0,08 0,08
- feed chalk 0,1 0,14 0,12 0,15 0,12
- MKF 0,02 0,03 0,03 0,03 0,03
- premix for dairy cows 0,03 0,04 0,04 0,04 0,04
Total 43,7 44,7 49,6 50,6 58,7
Cost of the ration, UAH 151,9 138,4 132,9 128,7 121,0

Table 5. Analysis of feeding rations for cows of average lactation with a live weight of 600 kg, milk
yield - 30 I, BW - 3.9%, BF - 3.25%, BOD - 3.0 points

Indicator Norm Group of cows

K R-1 R-2 R-3 R-4
Physical weight, kg - 43,7 44,7 49,6 50,6 58,7
Dry matter, kg 19,4-21,4 20,5 20,3 20,3 20,4 20,5
Dry matter, % of total weight 45,0-55,0 46,8 453 40,9 40,4 35,0
Dry matter from forage, kg 11,6-12,8 12,3 12,2 12,3 12,4 12,5
Dry matter from forage, %. 60,0% 1> 60,0 60,4 60,9 60,8 61,0
Metabolizable energy / ME, MJ/ kg 236,3 239,0 238,0 237,0 | 240,0 239,0
ME, MJ/kg DM 11,1-11,7 11,7 11,8 11,7 11,7 11,6
Crude protein, % DM 16,0-18,0 16,0 16,3 16,5 16,0 16,0
Excess nitrogen from DM, g 100,0-250,0 218,0 249,0 | 258,0 | 239,0 257,0
Crude fat, % DM 2,0-5,0 3,94 4,29 4,26 4,26 4,18
NDF, % DM 38,0-42,0 32,4 34,6 37,1 37,2 40,2
Starch, % DM 20,0i< 29,6 29,2 24,9 25,1 19,6
Sugar, % DM 6,0-10,0 2,3 2,1 2,8 2.9 4,0
Starch + sugar, % DM 30,0i< 31,8 31,3 21,7 28,1 23,6
Acid load 43,0-50,0 44,3 42,5 42,9 43,4 43,6
Fibre index 100,0 -139,0 110 106 113 113 123
NON-FATty acid, g/kg DM 25,0i< 26,8 26,5 25,1 24,6 21,6
The yield by ME , kg 30,0 30,6 30,3 30,1 30,7 30,5
The yield by MP, kg 30,0 30,0 30,4 30,2 30,2 30,6

Similar patterns of characteristics of feeding diets for middle lactation cows (Table 5) correspond
to those previously established in the early lactation period: the physical weight of the diet was increased
in the experimental groups due to the use of more moist components, but the indicators of the gross amount
of dry matter of the diet and dry matter from forage were identical.

But in general, the rations for mid-lactation cows are easier to balance in terms of all key criteria.
At the same time, the dry matter from fodder meets the "healthy diet" - clearly more than 60.0%. The
amount of metabolizable energy and its concentration per 1 kg of dry matter, crude protein and crude fat
content, acid load on the rumen, fibre index, and the ratio of milk yield from metabolizable energy to milk
yield from microbial protein are all within the normal range.

Of course, in general, it is much easier to normalize feeding rations for dairy cows in this period
because there is no longer an energy deficit as in early lactation diets, and there is no increased need for
concentrated feed.

As for the excess nitrogen from rumen microbial protein, it corresponded to the norm in the diets
of the control and I, 111 experimental groups, but was slightly increased in the diets of 11, IV experimental
groups, due to the use of brewer's grain and rye silage.

The NDF indicator generally increased in all experimental groups, but fully corresponded to the
existing norm only in the diets of animals of the IV experimental group, where the main fodder was rye
silage. In addition, only in the diets of this group was it possible to achieve the optimal starch content,
which was 10.0% lower than in the diets of the control group, against the background of the maximum
sugar content of all experimental groups, which was higher in the diets of the IV experimental group by
1.7% compared to the control.

But in general, the rations for mid-lactation cows are easier to balance in terms of all key criteria.
At the same time, the dry matter from fodder meets the "healthy diet" - clearly more than 60.0%. The
amount of metabolizable energy and its concentration per 1 kg of dry matter, crude protein and crude fat
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content, acid load on the rumen, fiber index, and the ratio of milk yield from metabolizable energy to milk
yield from microbial protein are all within the normal range.

Of course, in general, it is much easier to normalize feeding rations for dairy cows in this period
because there is no longer an energy deficit as in early lactation diets, and there is no increased need for
concentrated feed.

As for the excess nitrogen from rumen microbial protein, it corresponded to the norm in the diets
of the control and I, 111 experimental groups, but was slightly increased in the diets of 11, IV experimental
groups, due to the use of brewer's grain and rye silage.

The NDF indicator generally increased in all experimental groups, but fully corresponded to the
existing norm only in the diets of animals of the IV experimental group, where the main fodder was rye
silage. In addition, only in the diets of this group was it possible to achieve the optimal starch content,
which was 10.0% lower than in the diets of the control group, against the background of the maximum
sugar content of all experimental groups, which was higher in the diets of the IV experimental group by
1.7% compared to the control.

The total content of starch + sugar corresponded to the standard (30.0% and <), which provides a
"healthy diet", and hence the productive longevity of cows, in the diets of cows of experimental groups 11-
IV. A similarly identical pattern was found for the content of NUFAs, which was the lowest in the diets of
experimental group 1V, i.e. it can be assumed that the highest fat content in milk should be expected in
animals of this group.

The analysis of the mineral and vitamin composition of the diets of middle lactation cows proves
the similarity of the results obtained in the first 100 days of lactation: the diets of all experimental groups
are balanced in terms of calcium, phosphorus, magnesium, selenium, but there is an excess of sodium,
potassium, chlorine, iron, copper, manganese, zinc, iodine and vitamins A, D, E against a background of a
slight deficiency of sulfur and cobalt.

An analysis of typical and innovative feeding rations for late lactation cows (Table 6) shows that
the daily intake of concentrate feed is only 3.3-4.1 kg/head or 220-273 g/l of milk. It is important that the
diets of the experimental groups were again cheaper by 8.6-29.1 UAH/day/head compared to the diets of
the control group. The use of rye silage and brewer's grains allowed us to reduce the amount of sunflower
meal, which led to a significant reduction in the cost of feed. In addition, the amount of daily table salt,
chalk and premix was also significantly reduced, and the need for monocalcium phosphate was eliminated
due to the sufficient level of phosphorus from the available ingredients.

Table 6. Typical and innovative feeding rations for late lactation cows with a live weight of 600-650
kg, milk yield - 15|

I di K Group of cows
ngredients, kg K R-1 R-2 R-3 R-4
Maize silage 24,0 23,0 19,0 17,0 -
Alfalfa haylage 10,0 7,0 3,0 - -
Rye silage - - 11,0 15,0 40,0
Alfalfa hay 15 15 1,0 1,0 1,0
Beer pellets - 4,0 4,0 4,0 3,0
Mixed fodder 3,3 3,3 3,3 3,6 4,1
incl.
- -corn - - 1,0 1,0 2,5
- - sunflower meal 3,2 3,2 2,2 2,5 15
- -salt 0,05 0,05 0,05 0,05 0,05
- -chalk 0,02 0,03 0,06 0,09 0,05
- - premix for dairy cows 0,01 0,01 0,01 0,01 0,01
Total 38,8 38,8 41,3 40,6 48,1
Cost of the diet, UAH 109,6 101,0 90,6 86,9 80,5

At the same time, dry matter from forage feeds increases from 60.0% of diets in the middle lactation
period to 75.2-81.2% in the late lactation period (Table 7). In general, the diets of this period are balanced
in terms of the amount of metabolizable energy against the background of its slightly increased
concentration per 1 kg of dry matter, balanced in terms of the amount of crude fat, NDF, starch, total starch
+ sugar, acid load on the rumen, fiber index and NSCP. At the same time, the balance of excess nitrogen
from rumen microbial protein was maintained. In the diets of the control and 111 experimental groups, there

15



Agrarian Bulletin of the Black Sea Littoral. 2023, Issue 109

was a slight imbalance between the ratio of milk yield from metabolizable energy to milk yield from
microbial protein against the background of a proper balance in the other experimental groups.

The analysis of the mineral and vitamin composition of typical and innovative diets for feeding late
lactation cows showed that despite the reduction of the daily premix from 40 to 10 g/head, the diets of all
experimental groups are balanced in terms of calcium, phosphorus, magnesium, but there is an excess of
sodium, potassium, chlorine, iron, copper, manganese, zinc and vitamins A and E against a background of
a slight deficiency of sulphur (control and I-111 experimental groups), cobalt, selenium, iodine (control and
I-11 experimental groups). As for vitamin D, which is also in deficit, it can be produced in the body of
animals under the influence of ultraviolet radiation, provided they are in the outdoor areas.

Table 7. Analysis of feeding diets for late lactation cows with a live weight of 600-650 kg, milk yield -
151, BW - 4.0%, BF - 3.3%, BOD - 3.25 points

. Group of cows
Indicator Norm M R1 R R3 R
Physical weight, kg - 38,8 38,8 41,3 40,6 48,1
Dry matter, kg 14,7-16,7 15,4 15,3 15,0 14,7 14,5
Dry matter, % of total weight 45,0-55,0 39,8 39,4 36,2 36,2 30,2
Dry matter from forage, kg 11,6-12,0 12,5 12,4 12,0 11,5 10,9
Dry matter from forage, %. 60,0%1 > 81,2 81,0 80,5 78,2 75,2
Metabolizable energy / ME, MJ/ kg 164,0 170,0 170,0 170,0 | 168,0 164,0
ME, MJ/kg DM 10,3-10,9 11,0 11,1 11,3 11,4 11,3
Crude protein, % DM 16,0-18,0 15,2 15,7 14,3 14,6 15,1
Excess nitrogen from DM, g 100,0-250,0 244,0 258,0 135,0 167,0 202,0
Crude fat, % DM 2,0-5,0 3,64 3,96 4,01 4,13 4,10
NDF, % DM 40,0-44,0 40,3 41,3 40,8 41,5 45,6
Starch, % DM 20,0i< 20,5 20,2 21,2 19,8 12,1
Sugar, % DM 6,0-10,0 1,6 1,6 2,2 2,6 4,5
Starch + sugar, % DM 30,0i< 22,1 21,8 23,4 22,4 16,6
Acid load 43,0-50,0 42,8 41,3 41,9 41,2 40,3
Fibre index 100,0 -155,0 143 139 138 138 150
NON-FATty acid, g/kg DM 25,0i< 24,9 25,8 23,8 25,2 21,9
The yield by ME | kg 15,0 15,2 16,1 16,1 15,8 15,1
The yield by MP, kg 15,0 14,5 156 | 151 | 148 15,4
CONCLUSIONS
1. The use of wet brewer's grains and rye silage in feeding dairy cows allows optimising the

crude protein content and significantly reformulating the daily feeding of protein ingredients of mixed
fodder from 130 g/l of milk to 90 g/l of milk, which, accordingly, provides a significant reduction in the
daily cost of the dairy cow's diet.

2. The use of the above ingredients helps to reduce the moisture content of the total diet and
ensures the dry matter content of feed rations at 35.0%, which is, on the one hand, lower than the lower
limit of the existing standard, but a wetter diet is consumed by a cow with increased appetite.

3. The strong point of diets based on the use of wet brewer's grains and rye silage is the
absence of starch in their composition, which, when formulating a complete mixed diet, allows for a total
starch content of 20, 0 % of the dry matter of the diet, and even against the background of increased sugar
content in rye silage compared to corn silage, such diets have the proper total starch + sugar content, which
prevents metabolic disorders such as acidosis and will positively affect the duration of productive use of
cows, and hence the economic indicators of milk production in industrial farms.

4. In general, taking into account the mineral and vitamin composition of typical and
innovative cow diets during the entire lactation period, it should be noted that diets based on corn silage
and alfalfa haylage contain more natural calcium, phosphorus, magnesium, copper, zinc, as opposed to
rations based on rye silage, which are richer in natural sodium, potassium, chlorine, sulphur, iron,
manganese, cobalt, selenium and iodine.
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BUKOPUCTAHHSA )KUTHHOI'O CUJIOCY TA IMBHOI JPOBUHU Y PAIIIOHAX
roAiBJI MOJIOYHUX KOPIB

Encdeen Aiiman AuBap Aucainixis, P. Cycon, H. Kiposuu
OO0ecvkuii Oeparcasnuil azpapHull yrisepcumem

BcranoBneHo, 10 BUKOPUCTaHHS Y TOZIBIII JIHHUX KOPIB BOJIOTr0Oi MUBHOI APOOHHHU Ta )KUTHHOTO
CHJIOCY JIO3BOJISIE ONTHMI3YBAaTH MOKA3HUKH BMICTY CHPOTO NPOTEIHY Ta CYTTEBO TepedopMyIoBaTH B
CTOPOHY 3MEHIIIEHHS JOOOBY JIaBaHKY OLTKOBUX iHrpemieHTiB Kombikopmy 3 130 1/ 1 mosioka g0 90 1/ 1
MOJIOKA, IO BIJAIMOBIHO 3a0e3leuye CyTTeBE 3JICIIEBICHHS JOOOBOI BapTOCTI pallioHy TOMIBII AiHHOT
kopoBH. [Ipu 1IbOMY 3MEHIIYETHCS BMICT CyXoi peuoBHHHM pariony 10 piBHs 35,0 % , a Oljibll BOJIOTHI
pallioH CIIOKMBAETHCSI KOPOBOKO 3 IMIABUIINCHUM aneTHTOM. KpiM TOro, CHJIBHOIO CTOPOHOIO PalliOHIB
TOJiBJIi HA OCHOBI BUKOPUCTAHHS BOJIOTOI MMBHOI JPOOHHHM Ta )KUTHBOTO CUIIOCY € BIICYTHICTH KPOXMAJIIO
y iXxHbOMY cKJani, mo npu (OpPMYJIIOBaHHI MOBHO3MIIIAHOTO PALliOHY J03BOJISIE 3a0€3MEYUTH BMICT
3arajibHOro Kpoxmairo Ha piBHi 20,0 % Bix cyXxoi pedoBHHH pallioHy i HaBiTh Ha QOHI MiIBUIIIEHOTO BMICTY
IYKPIB B XKUTHHOMY CHJIOCI TMOPIBHSHO 3 KYKYPYI3SHHM CHIIOCOM TaKi PalliOHd Mar0Th HAaJICKHUH
CyMapHHUI BMICT KpOXMaJIO + IYKpY, IO MpodiiakTye MeTaboMiyHi po3aaan Ha KIUTaNT SIBHUILA allUA03y
Ta TIO3UTHBHO BIUIMBATHME HAa TPHUBAIICTh IMPOJYKTHBHOTO BHKOPHUCTAHHS KOpiB. 3 ypaxyBaHHSM
MiHEpaJILHOT'O Ta BITAMIHHOT'O CKJIaJy THUIIOBOTO T4 IHHOBAILlIMHHX PAI[iOHIB TOJIBJII KOPIiB MPOTSATOM
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JIAKTaIlii BCTAHOBJICHO, 110 PAIiOHM TOJIBIII B OCHOBI SIKUX € KYKYPYA3SHUN CHJIOC Ta JIOIEPHOBHH CiHAX
OipIIIe MICTATH TMPHPOJHBOTO KajbIlito, dhochopy, MarHito, Mifi, MMHKY Ha BiAMIHY BiJl PaIlioHIB, IO
0a3yloThCsSI Ha KUTHBOMY CHJIOCI, sIKi Oinbln OaraTi Ha MPHUPOAHIA BMICT HATPIilO, Kajiio, XJIOPY, CIpKH,
3ayi3a, Maprafiyi, KobanbTy, ceJieHa Ta Homy.

KurouoBi cioBa: Oitini koposu, (hypasxichi kopmu, KOMOIKOPpM, 3A2albHULL AHALI3, MIHEPATbHUL
aHaui3, payioH.
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KOPEKIIISI BUITBOPHOI 3JATHOCTI BIBIIEMATOK B IIOPIBHSJIbHOMY ACIIEKTI

M. Cxpurnxka,* b. CMonsninos, *A. Tensrrikos, 2 A. JIa3opeHKo
Y0o0ecwruii depacasnuii acpapnuii ynisepcumem;
2 Cymcvkuil HayionansHull azpapHuil yHieepcumem

[MopymieHHs: yMOB yTpUMaHHS BIBIIEMAaTOK OOYMOBIIIOE 3MEHIICHHS MPOJYKTUBHOCTI TBapuH U
301JIbIIIyE€ €KOHOMIYHI 30UTKHU Taily3i. Y CTAaTTi BUCBITJICHI MMUTAHHS 100 KOPEKIIil BiITBOPSHHSI OBELb B
Cy4acHUX YMOBaXxX BEJCHHs TBApMHHMLITBA B YKpaiHi. HaromnomeHno Ha cpborodacHi mpoOieMu BiBUapcTBa
3arajoM. 3’scOoBaHa CTHMYJIOI0YA POJb TOPMOHANBHMX Ta BITAMIHHHX IIpPENapariB B MOPiBHSIIEHOMY
aCTeKTi, OCKUTHKHM MUTaHHS KOPEKIIii eCTpyCy BiBIEMATOK 1033 MPHUPOTHOI CE30HHOCTI MAIOTh ITUPOKUI
NpUKIagHui iHTepec, 00 OyayTh AONATKOBUM MiAIPYHTSAM JUIsi OTPUMAaHHS NPUILIONY UUIHH pikK.
[IpoanamizoBano naHi KOpeKmii ecTpycy BIBIEMAaTOK JOCHIITHOTO TOCIIOAAPCTBA TOPMOHAIBHUMH Ta
BiTaMiHHUMH TIpeTiapaTaM, 3p00JIeHO OOTPYHTOBaHI BUCHOBKH IIIO/I0 OTPUMAaHUX Pe3yJIbTATIB.

Kuarouogi ciioBa: sisyi, kopekyis, ecmpyc,eCmpanibHull Yukii, Henaioos, 20pPMOHANbHA CIMUMYTSAYISL.
INOCTAHOBKA ITPOBJIEMHU, AHAJII3 AKTYAJIBHUX JOCJIII>KEHb

CydacHi yMOBH yTPUMaHHS OBEIlb, 2 OCOOJIMBO ITMTAaHHA 1X BiATBOPEHHS, NOTPeOYIOTh BUPILITyBATH
MpOOJIEMH KOPEKIIii Ta CHHXPOHI3aIii eCTpyCy W OCIMEHIHHS I OTHOYACHOTO OTPUMaHHS MPHUILIOAY Bif
6inbI01 KiTbKOCTI BiBIlemMaTok [1,3,4].

BiBuapcTBO Cy4yacHOro piBHA 3IiTKHYJOCS 3 MpoOJIEMOI0 BaXKKO BiTHOBIIOBAHOI BTpaTu
BiBIIeMaTOK. Uepe3 BIHCHKOBHII CTaH Ta TPYyIHOII (iHAHCYBaHHS Taly3i, TaJbMYIOTBCS BCi CKJIaJOBi
BiBuapcTBa. [lepeBakHa KIBKICTh TBapUH 3a0uUTa Ha M’ICO, TIOHOBJEHHS OTap B T'OCHOJApPCTBaX HeE
BE/ICTHCH.

IHTeHCHMBHA eKcIuTyaTalisi Ta HEMOBHOIIHHI YMOBH YTPHMaHHS SIPOK Ta MOJIOAHSKY IpiOHOT
poraroi XyaoOu, OOyMOBIIOIOTH HPOSIB IATOJNOTIH IX BiATBOPHOI 34AaTHOCTI, TOMY BIOCKOHAJICHHS
ICHYIOUMX Ta TOINYK HOBHUX METOIB KOPEKIii Ta CHHXpOHi3amii crazii 30y/DKeHHS CTaTeBOTO IUKIY
(bi3ionoriuHO 3pijaKuX BiBIEMATOK, JHIIAETHCS AKTyaIbHUM [2,5].

JocBin moa0 muTaHe BiATBOPEHHS Y BIBUAPCTBI CBIAYMTH MPO Te, MO 3 METOK KOpeKmii Ta
CUHXpOHI3aMii ecTpycy B (i3i0JOrIYHO 3piIMX OBEIb 3aCTOCOBYBAJIUCS HEHPOTPOIIHI, TOPMOHANIBHI,
BiTaMiHHI MpenapaTy, a Takox npocrornanauiu. Cepen HecienUpiYHUX METO/IiB HAOTBII TONIHPEHUMH
Oynu BiTaMiHHI Ta TKaHWHHI MIperapary, Mo He NAl0Th aHa(ITaKTUYHUN Ta KyMYJSITHBHAN €(EeKT Imicist
3aCTOCYBaHHS, i He BUKIIMKAIOTH 3BUKaHHA [3,4,6].

OO0OpaHHs TPOTOKOJIY KOpEKIlii a00 METOAY CTHUMYJIAMIl YM CHUHXPOHI3aIlii €CTPAJBbHOTO IHKITY
3aJIeKUTh BiJl PENPOLYKTHBHOTO CE30HY Ta MOPH POKY, OCKUIBKH BiBYAPCTBO JKOPCTKO 3aIEXKHUThH Bif
KJIIMAaTHYHUX MIHIMBUX YMOB NPHPOAH. B cyyacHuX rocmomapcTBax OBELb YTPUMYIOThH 3TiIHO CE30HY:
3MMOI0 BHKOPHCTOBYIOTH CTIiJIOBE, a JIITOM CTiiJIOBO-IACOBUIIIHE W TACOBHIHE YTPUMYBaHHS, IO
00yMOBJIIOE TPOBEICHHS TEXHOJIOTIYHMX 3aXOJiB 3TigHO Hopu poky. IlopymeHHs yMOB yTpUMaHHS
NPU3BOAUTH 1O PyHHYBaHHS PIYHOrO BUPOOHMYOrO LHMKIY, W OOOB’SI3KOBO 3YMOBIIIOE 3MEHIICHHS
MPOJIYKTHBHOCTI 1 301IbIITye eKOHOMIYHI 30uTKH. [TuTaHHS CHHXpOHI3aIil ecTpycy BiBIIEMaTOK B IIEBHUIMA
CE30H POKY, Ma€ YMMAIWN MPHUKIAIHUN 1HTEPEC, OCKUIbKH OCTaHHI MOYKJIMBO 3aCTOCOBYBAaTH B KOPOTKi
TEPMiHH Hicisl OKOTY 03 BUSIBICHHS O3HAK ecTPyCHOI HoBeAiHKH. OnpalioBaHHs e(peKTUBHIX MPOTOKOIIiB
KOPEKIIil Ta CTUMYJIALIT €CTPYCY OBEIlb, SIKi MOXIIMBO BUKOPUCTOBYBATH HE IMPHUB’SI3YIOUYKCH JIO CE30HY
BIZITBOPEHHSI, OYIyTh JOAATKOBUM MIATPYHTSIM JJIsl OTPUMAaHHS IPHUILIONY HiJHi pik [2,6].

METAJOCJ/II/KEHD BcraHOBiIeHHS €(EKTHBHOCTI KOPEKTYIOUOi Ta CTUMYJIO4oi aii B
MOPIBHSUTFHOMY acIeKTi BiITaMiHHO- TOPMOHAIILHOTO Tipernapaty «Kararoniny, aHaiory npocTariannHy
@20, ectpodany, a Takox BitaMiHHOTO mpemnapary «Karanin», W BU3HAYCHHS HaWKpamloro CTYIICHS
e(eKTUBHOCTI OCTaHHIX y MEXaHi3Mi MiArOTOBKU CTATEBOI CUCTEMH SIPOK [0 CTafii 30y KEeHHSI.

MATEPIAJIA TA METOIU JOCIILI)KEHb
[Ipn BukoHaHHi poOGOTM OynaM 3acTOCOBaHI KIIHIYHI CTaTUCTHYHI Ta aHamiTU4HI (OrJsim,
y3arajlbHeHHsI JIOCIiPKEHb I0JI0 BiITBOPHOT 3/1aTHOCTI BiBIIEMATOK) METOJIU JTOCIiIPKESHHSI.
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JloctiT TOBTOPIOBAIA 3UMOIO, Ta JIITOM, BPaXOBYIOUH OCOOIMBOCTI TIPOSBY CTATEBOI ITMKIIITHOCTI
y oBemb (MOMiecTpadbHUN CTAaTeBHA IUKJI 3 BHPaXXEHOIO ce30HHICTIO) B TOB «ArpomiaitH-Kom»»
Apunscekoro paiiony Onecbkoi 06JacTi Ha TphOX rpymnax BiBumeMaTok 1o 10 romiB B KOXHiH, yeTBepTa
OyJna KOHTpPOJILHOK. BiBIleMaTOK yTpUMYBaIu Ha rOCIOAapChKOMY parlioHi (Kr): ciHo JsrorepHoBe — 0,8;
cuIoc KyKypyassauid — 2,0; conoma sraminga —1,2.

3uMot0 Ta JiTOM (POPMYBAIIK 110 TPH JOCIHITHI TPYMIH 3 BIBIIEMATOK IO HE MPOSBIIUIA €CTPYCHOT
MOBEIHKH MicJIsl OCTaHHBOTO ATHIHHSA (y KoxkHiH 10 BiBiemaTtok). YerBepti rpynu (10 BiBIEMAaTOK), TAKOXK
(opMyBanucst BECHOIO Ta BOCEHH LTS KOHTPOJIO.

TBapuHaM nepmmx TOCTiAHUX TPy BBOAMIN BITAMIHHO- TOPMOHANIBHUHN npenapaT «Karmaronin
(BupoOHuuTBa XJ/I3BA,Ykpaina: 1 min po3zunHy MicTuThlOMI KapoTHHOIZIB Ta 15Mr XOpiOHIYHOTO
TOHA/IOTPOIIHY) B 1031 3 MJI, KpaTHICTIO 3 pa3u 3 IHTEPBAIOM BBEICHHS TPU A00W, BHYTPIIIHHOM SI30BO B
IistHIi mmi. TBapuHaM ApyTUX AOCHITHUX TPYII 3aCTOCOBYBAJIHM aHAJIOT pocTariaHanHy (p2- o ectpodan
y 1031 2 MIJI , BHYTPIIIHHOM S30BO OJHOPA30BO, y IUISIHIN IHi. BiBIsIM TpeTiX MOCHITHUX TPyI
3acTOCOBYyBasNM BitamiHHWi npenapar «Karamin» (BupoOnuntsa XI3BA,Vkpaina: 1 Ma po3unHy
MicTuTh 1 OMT § KapOTHHY PO3UYMHEHOTO B OJIi1) IEPOPANBHO B /1031 3 MiL, Tpudi. YeTBepTi rpynu KOHTPOIBHI
— Ipenaparty He BBOJIWIIHCE.

Bci TBaprHU 0CTITHUX 1 KOHTPOJIBHUX IPyT OyJU KIIHIYHO 3I0POBHMH, aJIe CTaTeBa HUKIIYHICTh
y HUX HE PEECTpyBaIacs XKOJHOTO pa3y IMicis OCTaHHIX POIiB, TOOTO GapaHH BUMPOOYBadi HE TIPOSBISLIN
peduiekc 3acTpuOyBaHHs (BUSBJICHHS OBELb B OXOTi MPOBOIATH OapaHamu mpoOHmKamwu). l{udpoBuit
Matepiajg, 1O OyJlI0 OTPHUMAaHO B JOCIHI/DKCHHSAX, MIJAJAaHO OIPAI[IOBAHHIO METOJaMH BapialliitHol
CTaTUCTHUKH 13 BUKOPUCTAHHSM CTATUCTUYHUX METOUK.

PE3YJbTATH BJACHUX JOCJIKEHD TA IX OGTOBOPEHHSA

Pesynpraty mo orpuManu cBimdaTe mpo Te, IO 3arajlbHO CE30HHHUI MOKAa3HMK MepIIol rpymnu
MPHUXOy OBEllb B OXOTYy IICAS KOpeKmii BITaMiHHO - TOPMOHANBFHUM TpenapatoMm «Karmarorim»
nopisHtoBa 7,47+0,39 (P< 0,01) ni0.

AHaNOTI4YHU 3aralbHO CE30HHUH MOKa3HUK APYTHX JOCTIIHUX TPYI — HE JOCTOBIPHO HIDKYUH, 1
cknanaB 8,52+0,6 ai0 micisg 3acTocyBaHHS ecTpodaHy.

PesynbTatu TpeTiX AOCTHIAHUX TPYI CSATald 3arajlbHO CE30HHOTO IMOKAa3HHWKY TPOSBY €CTPYyCY:
8,26+0,30 16 micis 3acTocyBanHs «Karaainy»

Haii6inpmmii 3araabHO CE30HHHUN TEPMiH MPOSBY eCTPycy OyB Y OBEIlb KOHTPOIBHHUX TPYII, SIKUH
cknaB 9,36+0,97 nmi6 odikyBaHHS CIIOHTAHHOTO TPUXOAY B OXOTY. BITKY MOKa3HWUKW IOCHITHUX TPYI
JIOCTOBIPHO HE PI3HWJIMCS 3 3UMOBHUMH ITOKa3HHKAaMH, OT)KE€, 3MiHa TOMIBJII Ta YTPUMAaHHS TBapHUH Ha
MACcOBHILI HE CTajla JOAATKOBUMHU CTUMYJISITOPAMH BiATBOPHOI 31aTHOCTI OBELIb.

3araJibHO pivHI pe3yJbTaTH 3aIUlAHEHHS OBELb IIICJIA KOPEKWii Ppi3HUMHM IpenaparaMyd B
JOCHITHUX Tpymax OyJM BHIIMMH HDX B KOHTPOJNbHHMX. Halkpamuii Moka3HWK OTpPUMaHO B TeEpIIii
Jocianin rpymi: 71,86+3,4%.

20



OcHOBHOM

=¢

OCHOBHO

¢

OcHoB

¢

OcHoB

o
o
(@]
Ocuom;o
&
go
=5

S N¢

=S¢

OcHOBHOM

OcHOBHOM

OcHOBHOU

OcHOBHOU

OcHOBHOH

OcHOBHOH

OcHOBHOM

OcHOBHOM

OCHOBHOH

OCHOBHOH

OcCHOBHOH

3numa nito
nopa poky
OKannaroHiH OEcTtpocdhaH  BEkaraguH KoHTporb
Puc. 1. Pesynpratu KOpekIlii ecTpyCy B BiBIIEMaTOK
Karajif ectpodan KaIylaroHiH KOHTPOJIb

Agrarian Bulletin of the Black Sea Littoral. 2023, Issue 109

" OCHOBHOM
OcHoBHOM
——OCHOBHOW
o . OcHoB
DCHOBHO .

Puc. 2. 3aruiTHeHICTh BiBIIEMATOK ITiCIIsl KOPEKIIiT €CTPYCY B OBEIIb.

3UMa

JITO

BigcoTok BariTHUX OBEIIb MiCJIs KOPEKIIiT CTATEBOTO IIMKITY B TPETIX IpyIax piBHIBCI — 55,6+4,8%
1 OyB JIEII0 HIXKYKM, 3a MEPIIy IPyIy, MPOTe, MEHIIUH BIIHOCHO KOHTPOMIO. Y APYTid HOCIIIHIM rpymi
BiZICOTOK 3aBariTHIBIIM OBeub AopiBHIOBaB 40,043,1% i Takox OyB MEHIIUM BiTHOCHO KOHTPOJIIO, KU
nopiBHIOBaB: 62,2+0,13%.

21



Agrarian Bulletin of the Black Sea Littoral. 2023, Issue 109
BHUCHOBKH

1. BiBremMarku TpOSBISIOTh IOBHOIIHHI CTAaTEBI I[UKJIM TICJIS BiHOBJICHHS HEOOXiJTHOTO
TOPMOHAJILHOTO (hOHY, 110 GOPMYETHCS 3a paXyHOK 30a]1aHCOBAaHOI TOMiBi, Ta yTPUMaHHS B TOBHOLIIHHIX
CaHITAPHUX YMOBAX yTPUMaHHS.

2. 3aranmbHO CE30HHWH TOKa3HWK IPUXOAY OBEIb B OXOTY IICIs KOpEeKIii BiTaMiHHO -
ropMoHaJibHUM TipenapaTtoM «Karutaronin» mpopisHioBaB 7,47+0,39 (P< 0,01) xi6. Le# cxknagnuii mpouec
BiIOYBa€ThCS HE CTUIBKH 32 PaxXyHOK BBEIEHHS IMEBHOI KIJTBKOCTI HEOOXITHMX TOPMOHIB, CKIIBKH 3a
paxyHOK repeOy/TI0BH OpraHi3Mi TBApHUHU.

3.AHani3yrouM TOKa3HHK BIJICOTKA 3aIUIiIHCHOCTI, MOXHA CKa3aTd, IO I MOKa3HUK OyB
HaWBUIIMM y Ipynax oBeup nepuoi rpynu 71,86+3,4%.
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CORRECTION OF REPRODUCTIVE ABILITY OF EWE IN COMPARATIVE ASPECT

M. Skrypka, B. Smolyaninov, A Telyatnikov, A Lazorenko
Odessa State Agrarian University;
Sumy National Agrarian University

Violation of the conditions of keeping ewes leads to a decrease in the productivity of animals and
increases the economic losses of the industry. The article covers issues related to the correction of sheep
reproduction in modern conditions of livestock farming in Ukraine. Emphasis is placed on the current
problems of sheep breeding in general. The stimulating role of hormonal and vitamin preparations is
clarified in a comparative aspect, since the issues of correction of estrus of ewes outside of natural
seasonality are of wide applied interest, because they will be an additional basis for obtaining offspring all
year round. Data on the correction of estrus of ewes of the experimental farm with hormonal and vitamin
preparations were analyzed, and reasonable conclusions were drawn regarding the obtained results.

Key words: sheep, correction, estrus, estral cycle, infertility, hormonal stimulation.
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OCHOBHI BUMOI'M H1OJO BUKOPUCTAHHA KOPMOBUX MATEPIAJIIB
POCJIMHHOI'O, TBAPUHHOI'O TA MIKPOBIOJIOTTYHOI'O NOXOAKEHHA, SAKI
BUKOPUCTOBYIOTBHCSA AJiAA I'OAIBJII TBAPUH Y ITPOLHECI OPI'AHIYHOI'O
BUPOBHHUITBA

[.Pizanuyk , [.Hikonenko , O.Kunmamu , K. Maxkwunoscbka ,A. [apOap
Ooecovkuil OeporcagHull azpapHull yHigepcumem

[IpoananizoBaHo TPy KOPMOBUX MarepiajiB, SKi BHKOPHUCTOBYIOTHCS Y TOMIBII TBapWH 3a
Opra”igHOTO BUPOOHUIITBA MPOAYKIIii TBAPUHHHIITBA.

BcTanoBieHo, 1m0 3a OpraHigyHOTr0 BUPOOHHUIITBA POCITUHHUX KOPMOBHX MaTrepialliB 3a00pOHEHO
BUKOPUCTAHHS CHHTETUYHHUX a30THCTUX CIONYK (MiHEpaJIbHUX a30THHUX TOOPUB); KOPMOBI MaTepiaiu, sKi
BUKOPHUCTOBYIOThCA [UISl TOJMIBIII OpPTaHiYHUX TBAapHH, HE MOXYTh OOpPOOISATHCS CHHTETHUYHHMU
PO3YMHHUKAMH.

st BUpOOHUIITBa KOPMOBHX CyMillleld Ta TOMAIBIi TBApUH BHUKOPHCTOBYIOTHCS JIMILE OpPTaHidHi
KOPMOBI MaTepiaii TBAPUHHOTO ITOXOKCHHS.

[IponyxT pubHUITBA 11 BAPOOHULITBA KOPMOBHX CyMillIel IJIs1 TBAPUH BUKOPHCTOBYIOTHCS 3a
TaKUX YMOB: BHUTOTOBISIIOTH O€3 CHHTETHYHHX PO3YMHHUKIB; BUKOPUCTAHHA OOMEKYETBHCS JIHILE
HETPaBOiJHUMHU TBAPHUHAMH, BHUKOPHCTAHHS T1JIPOJII30BAHOTO PUOHOrO OiNka OOMEXYETHCS BHKIIIOYHO
MOJIOIMMHU TBapuHaMU. Jl03BOISIETECS BHKOPUCTOBYBATH (PEpMEHTAIIMHI MPOIYKTH MIKPOOiOIOTigHOTO
MTOXOJDKEHHS, KIIITHHH SIKUX OyJM iHAKTUBOBAHI BIAMOBIAHOIO TEpMidHOIO 00poOKoro: Saccharomyces
cerevisiae, Saccharomyces carlsbergensis, piZiKi MUBHI IPiKIKI.

BusHaueHo, 110 BUPOOHUITBO OpPraHiYHUX KOPMIiB IPYHTYETHCS Ha BUKOPUCTAaHHI O10JIOTIYHHUX,
MEXaHIYHUX, PI3NIHUX METO/IiB BUPOOHUIITBA.

KuarouoBi cioBa: kopmosi mamepianu, opeauiuHa 200i67s, Op2aAHiuHi KOPpMU, Op2aHiyHe
BUPOOHUYMEO, KOPMOBI CYMIUU.

IHOCTAHOBKA ITPOBJIEMH

BuxopucraHHs KOpPMOBUX MaTepialiB POCIMHHOTO, TBapUHHOTO 1 MiKpOOiOJIOTi9HOTO
MOXOJUKEHHS II0JI0 OPTaHiqHOI TOAIBII TBAPUH PETYIIOETHCS 3aKOHOIABCTBOM IPO OCHOBHI BHMOTH JI0
OpraHiqHOTO BUPOOHUIITBA.

AHAJII3 AKTYAJIBHUX JOCIII’KEHD

VY BiAMOBIIHOCTI 10 JeTalbHUX MPABUJI BUPOOHUIITBA OPTaHIYHUX KOPMIB 32a3HAYAETHCS: KOPMOBI
MaTepiajdu Ta KOPMOBi JOOaBKH, SIKi BUKOPHUCTOBYIOTHCS Y BHUTOTOBJIEHI KOPMOBHX CyMillIed, a TaKoX
METOJM TIepepOoOKH IOBHHHI 3aCTOCOBYBAaTHCS HA TPHHIMIIAX HAJIEXKHOI BHUPOOHMYOI NPAKTHKH,
BUPOOHUWKH, SIKi 3aliMarOTbCsi BUPOOHMITBOM Ta 30epiraHHSM KOPMIiB TOBHHHI 3alpoBajKyBaTH Ta
aKTyalli3yBaTH MPOLEAYPH, SKi BKIFOYAIOTh Y ce0e OCHOBHI NMPHUHIMIIM CHCTEMH aHaNi3y HeOe3meuHnX
dbaxropis i KouTpoIO B KpuTHuHKX Toukax (HACCP).

Jl0 OCHOBHMX MPUHIMIIB CHCTEMH AHAJI3Y i 37iliCHEHHS] KOHTPOJIIO Yy KPUTHYHHX TOYKAX
HAJIeKATh:

- imeHTHdiKalis HeOe3meuyHnx (aKkTopiB, SKi HEOOXIHO MOMEPEANTH, YCYHYTH, 3MEHIIUTH 0
NPUAHITHOTO PiBHS;

- BU3HAYCHHS KPUTUYHUX KOHTPOJBHHUX TOYOK HA TEXHOJOTIYHHX €Tarax, Ha SIKMX KOHTPOJIb €
BU3HAYAIBHUM IIOJO 3arno0iraHHs BHHMKHEHHIO HeOe3NmeyHHX (akTopiB, YCYHEHHS, 3MEHLICHHS JI0
NPUAHITHOTO PiBHS;

- BCTAHOBJICHHSI KpUTHYHHX TapameTpiB (MeX) y KPUTUYHUX KOHTPOJBHUX TOYKAX, IO JAIOTh
3MOTY BIJIPI3HUTH MPUHHATHICTH KOPMY (KOPMOBHX MaTepialliB, KOPMOBHX JI00aBOK) BiJl HENPUHHATHOCTI
3a CTAaHJAPTHUMH O3HaKaMH Horo Oe3nevHocCTi;

- 3ampoBa/UKEHHS eQEKTHBHUX TPOLEAYP CTOCOBHO IPOBEIEHHS MOHITOPUHTY KOpMYy B
KPUTUYHUX KOHTPOJIbHUX TOYKAX;
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- 3alpOBAJKCHHS IUIAHIB KOPUTYBAIBHUX Jild, IO MOBHHHI TPOBOJUTHCS, SKIIO PE3yJbTaTH
MOHITOPHHT'Y BUPOOHHUIITBA KOPMY BKa3YIOTh PO T€, IO Ta UM 1HIIIa KPUTHYHA KOHTPOJbHA TOUKA BHUTILIIA
3-T1i]] TEXHOJIOTYHOTO KOHTPOJIIO;

- pO3pO0JICHHS TPOIIEAYp, 10 MAOTh 3aCTOCOBYBATHUCS HA TOCTIHHIN UM TepioANYHiil OCHOBI 3
METOI0 HaJIe)KHOI ITepeBipKH MOBHOTH Ta PE3yIbTATUBHOCTI 3aIJIAHOBAHUX 3aXO/IiB.

- po3poOIeHH TOKyMEeHTaIlil, BeIeHHsI HeOOXITHUX 3aIMCiB BIAMOBITHO MO BHAY JiSUTBHOCTI Ta
00cCsATiB BUPOOHMIITBA, IO HiATBEP/KYIOTh PE3yJIbTATHBHICTh 3aCTOCYBAaHHS BHUIIICO3HAYCHHUX METOZIB
KoHTpoo [3,4,6].

JloTpuMaHHS BUMOT O BUPOOHUIITBA OPTaHIYHAX KOPMIB, 3aCTOCYBaHHSI BIAITOBIAHUX CTIOCOOIB 1
TEXHOJIOTIM 1X TIATOTOBKM TIepe] BBEACHHSAM JI0 CKJIaay OPraHiYHUX KOPMOBHX CyMillled, IO
BUKOPHUCTOBYIOTBCS y TOJIBIII TBAPHH, BiPi3HAETHCS aKTyaIbHICTIO, Ma€ MPAKTUYHE 3HAYCHHS.

KopMmoBi MaTepiajiu — IpoxyKTH pOCIMHHOTO, TBAPUHHOTO, MiKpOO10JIOTIYHOTO Ta MiHEPAIEHOTO
MOXOJPKEHHS, AKI TpW3HAueHi A7 TOAIBII TBapuH Oe3mocepeqHbO abo IMicis MepepoOKH, Ui
BUKOPHCTAHHS y BUTOTOBJICHI KOPMOBHUX CyMIIlIeH YH SIK HallOBHIOBadi 11l pemikcis [3,5,8-11].

Mera poGotu. IlpoanamizyBaTei Tpynmu KOPMOBHX MaTepialiB POCIMHHOTO, TBAapHHHOTO,
MIKpOO10JIOTIYHOTO MTOXOKEHHS, III0 BUKOPUCTOBYIOTHCS Y MPOILIeci BUPOOHUIITBA OPTaHIYHOT MPOILYKITT
TBapUHHHUIITBA.

PE3YJIBTATHU JOCIIIKEHb

J1ist opraniqHoi rOJiBJIi TBAPHH BUKOPUCTOBYIOTHCSI KOPMOBI MaTepialid POCIMHHOTO TOXO/IPKSHHS
HACTYIHUX IPYII.

3epHOBi, MPOAYKTH iX MepepoOKM: SUMiHb (AEpTh, MYLINMHUHHS, BUCIBKH), KyKypyZd3a (IepTb,
BHUCIBKH, ITIOTEH (KJICHKOBHUHA), MaKyXa i3 3apOJIKiB KyKypYA3H), IPOCO (IepTh), OBEC (AEPTh, TYLIITHHHS,
BUCIBKH), ®KHUTO (I€pPTh, BUCIBKU KHUTHI), COPTO (IE€pTh), TPUTIKaje (IepTh), MIIECHUIS (IepPTh, BHCIBKH,
TJIFOTeH KOPMOBHH, MaKyXa 3apOJIKiB TIIICHHUIII ), JPOOWHA TTHBHA.

[IpoxykT nepepoOKH 3epHOBHX KOPMIiB Ha OOPOIIHO: BHUCIBKH, 3apOJIKH KYKYpPYI3H, 3apOJIKH
PHCOBI, 3aPOAKH IMIICHUIII.

[IponyxTH nepepoOku 3epHOBUX KOPMIB Ha KPYITy: KPYIIKa 3€pHOBA.

[IpoaykTi BUpOOHUITBA CIIUPTY €TaHOIY: Oapaa.

[IpoayxTi BUpOOHUIITBA IMBA: COJIOAOBI POCTKH, IPOOUHA MTHBHA.

[IponykTH BHPOOHMILITBA KPOXMAIIO: TIIOTEH KYyKYPYA3SHUH, 3apOIKH KYyKypYyI3H, TIJIIOTEH
COpProBUI KOPMOBHM, INIFOTEH MIIEHUYHUN KOPMOBUI.

[MpomykTi BHpPOOHMITBA OJii i3 3EPHOBMX KOPMIB: MakKyxa i3 3apojKiB KyKypy/I3u, MaKyxa
3apOJIKiB pUCY, MaKyXa 3apOJKiB MIIICHHUII.

[IponykTr, sKi OTpHMaHi B TIPOIECi OYMIICHHS 3€pHA BiJ] OOONOHKW: IYIITUHHS SYMEHIO,
JYUINWHHS BiBCa.

Hacinnst o1iiHNX KyJbTYP, NPOAYKTH iX Mepepo0Ku: HACIHH JIbOHY (MaKyxa), HACIHHS pilaKy
(Mmakyxa), 000u coeBi (Makyxa, JIYIIITMHHS), HACIHHS COHSIIHUKY (Makyxa), pOCIMHHI oiii (omepraHi
(bi3UYHUM eKCTparyBaHHSIM).

Hacinnst 6000BUX, MpoayKkTH iX mepepoOKuW: HAciHHS HYTY (IepTh), HACIHHS BUKU (IEpTh),
HaciHHS 000iB KiHCBKHMX (AE€pTh), HACIHHS COYEBHII (I€pPTh) HACIHHS JIONWHY (A€pPTh), HACIHHSI TOPOXY
(mepTh, BUCIBKM), HACIHHS YHHU (JIEPTH).

Kopenensnoaun, 6yab6ominonu, mpoayktu ix nepepodoku / Kopenemsionm: 1mykpoBuil Oypsk,
MopkBa / Byab0onuioan: kapTomis, 3eMisHa rpya (ToniHamoyp).

[IponyxTH nmepepoOKH KOPEeHEIUIoAiB Ta OyIbp00IIIoAiB: Mesica OypsiKoBa (3 LyKpOBHUX OYpsIKiB),
KOM OypsIKOBHH (3 IYKPOBHUX OYPSIKIB), M’ IKOTh KapTOILIsHA, O17I0K (MPOTETH) KApTOTUISHUH.

Inmi HaciHHA Ta NMJI0AM, MPOAYKTH iX MepepoOKuU: KOMy/l, KalITaHH, M SIKOTh IUTPYCOBHUX,
M’SIKOTh BUHOTPaJHa, MaKyXa JIiCOBOTO rOpiXy, MaKyxa BOJIOCBKOTO TOPiXy.

KopMmoBi pociaunu, rpyomii kopMm, NpoAyKTH iX nepepoOKu: nucTs Oypska, 31aKoBi POCIHHH,
COJIOMa 3JIaKOBHX, COJIOMA 3JIaKOBUX 00poOJieHa, OOPOITHO 3 KOHIOMIMHU, OOpoIIHO (ypakHe (TpaB’siHe
OoporHo, 3eneHe OOPOLIHO), TpaBa, BUCYIIEHA B NOJi (CiHO), TpaBa, BUCYIIIEHA 32 BUCOKOI TeMIIepaTypH,
TpaBa, TpaBU. OOOOBI pOCIMHM (3eJIEeHHH KOpPM), JIOLEPHA, JIOIEPHA, BUCYLICHA Ha IIOJ, JIOLEpHA,
BUCYIIICHA 32 BUCOKOI TEMIIEpaTypH, JIFOIEpHA EKCTPY/I0BaHa, OOPOIITHO 3 JIOIEPHH, BUYaBKH JFOIEPHH,
KOHIICHTpAT OiJIKa 3 JIOLEPHU, PO3YMHHI PEUOBHHH JIFOLIEPHH, CUIIOC KYKYPYI3sIHHH, COJIOMa rOPOXOBa.

BuTsokky 3 IpoTeiHy POCIMH Aal0Th BUKJIFOYHO MOJIOJUM TBapHUHAM.

Inmi pocannan, BogopocTi Ta iXHi MOXiAHI MPOAYKTH: OOPOIITHO 3 MOPCHKHUX BOJOPOCTEH.
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KopmoBgi MaTepiajiu TBApHHHOI0 NMOXOM’KEHHs, 10 BUKOPHCTOBYIOThCS ISl BUPOOHULITBA
OpraHiyHMX KOPMOBHUX CyMillleii.

st BUpOOHUITBa KOPMOBHX CyMillleld Ta TOAIBII TBApMH BUKOPHCTOBYIOTHCS JIMILE OpPTaHiuHi
KOPMOBI MaTepiaji TBAPUHHOTO MOXOKSHHS.

MoJiok0 Ta MOJI0YHA poAYKIis. J{o miel KaTeropii BiAHOCATHCS JTUIIIE TaKi MOJOYHI MaTepiau:
MOJIO3UBO, CYX€ MOJIO3HBO (MOJIO3UBO y TIOPOIIKY ), MOJIOKO HE30HUpaHe (He MacTeprU30BaHe), CyXe MOJIOKO,
MacisiHKa (CKOJIOTHHHM), CyXa MacisHKa, Ka3eiH (CyXuid Ka3zeiH, MOpPOIIKOBHH Ka3eiH), CUp Ta CHpHI
MPOAYKTH, KUCIOMOJOYHI MPOAYKTH (KHCIE MOJIOKO), JJakTo3a (Cyxa JIaKTO3a, IMOPOIIKOBA JIAKTO3a),
3HEKMPEHE MOIIOKO, CyXe 3HEXHpPEHE MOJIOKO, MOJOYHHHA JXUpP, CyXHH MOJOYHHMHA OLTOK (mpoTein),
CHpOBATKa, CyXa CHpPOBaTKa, CHpPOBaTKa Oe3NlaKTO3Ha, CHpPOBaTKa OE3/aKkTO3HA CyXa, CHPOBATKOBUI
NpoTeiH, CyXWH CHUPOBATKOBHM NpOTEIH, CHpOBaTKa JENaKTO30BaHa, JeMiHepaai3oBaHa, CHPOBATKa
JIeIaKTO30BaHa, JeMiHepaTi30BaHa Cyxa.

Pu6a, inmi BoaHi TBAPMHY Ta NPOAYKTH iX nepepodKu. J{i1st BUpOOHUIITBa KOPMOBUX CyMilIen
Ta TOJIiBJII TBAPUH BUKOPHCTOBYIOTHCS JIMIIIE HACTYITHI puOHi Martepianu: puda, O0poIIHO 3 pruOH, puOHHI
OioK rigposizoBaHuil (oepKaHUH A Ai€r0 (epMEHTIB — y pO3YHHHINA Gopmi, a00 KOHIIEHTPOBAHHA 3a
paxyHOK BHCYIIyBaHHS), pu0’ srauii xup,

[IpoayxTi puOHUITBA PU BUPOOHUIITBI KOPMOBUX CYMIIIEH JJIsl TBAPUH BUKOPHCTOBYIOTBCS 32
YMOBH, L10: BUTOTOBJISIIOTh 0€3 CHHTETUYHHX PO3YMHHUKIB; BUKOPUCTAHHS O0OMEKY€ETHCSI HETPaBOi JTHUMHU
TBapUHAMHM; 3TOJIOBYBaHHS TiAPOII30BAaHOIO PHOHOTO OiTka OOMEXYETHCS BHUKIIOYHO MOJIOIUMU
TBapUHAMH.

Io6iuni mpoaykTn depmenTauii Mikpoopranizmis. 3a BUpOOHHMITBA OpPraHiYHUX KOPMOBHUX
CyMmimedi Ta OpraHigyHOi TOMIBIII TBapWH JO3BOJSIETECS BHKOPHUCTOBYBATH (EpMEHTAIIHI MPOIYKTH
MiKpOO10JIOTIYHOTO MOXO/PKEHHSI, KJIITUHH SKUX OYyJIM IHAKTHBOBaHI BiJINOBITHOIO TEPMiIYHOIO 0OPOOKOIO:
Saccharomyces cerevisiae, Saccharomyces carlsbergensis, pifiki THBHI JpiXIKi.

3a opraHiYHOrO BHPOOHMIITBA POCIMHHHUX KOPMOBHX MaTepialiB 3a00pOHEHO BUKOPHCTAHHS
CHHTCTHYHHX a30THCTUX CIIONYK a00 MiHepaJbHUX Aa30THHUX JOOpWB; KOPMOBI MaTepiand, SKi
BUKOPUCTOBYIOTBCSI JUIS TOZIBIIi OpPraHiYHMX TBApHH, HE MOXYTh OOPOOJISITUCS CHHTCTUYHUMH
PO3YMHHUKAMH.

BupoOHUIITBO OpraHivHIX KOPMIB, iX BUKOPHCTAHHS B TOMIBIIi TBAPWH MOBUHHO IPYHTYBATHCS Ha
BUKOPHUCTaHHI 010J0T1YHHUX, MEXaHIYHUX, (PI3MYHUX METOAIB BUPOOHUIITBA.

BUCHOBKH

1. BukopuctaHHs pOCIMHHUX, TBAPUHHUX, MIKPOO10JIOTIYHUX KOPMOBUX MaTepiasiiB 3a OpraHiyHol
TOJIIBIII TBAPWH MIPOBOJIUTHCS 3TiHO 3aKOHOAABCTBA Ta BiIOBITHUX HOPMATHBHUX aKTiB IIPO OpraHiuHe
BUPOOHUIITBO.

2. BHUroTOBJICHHSI OpraHIYHUX KOPMiB BKJIIOYAa€ B OCHOBHOMY Oi0JIOTiUHI, MeXaHi4Hi, (i3u4Hi
CIOCOOM Ta METOJIM BUPOOHUIITBA.

CIIMCOK BUKOPUCTAHUX JKEPEJI

1. deprxaBHuii ToroTu Juist opradiynoi npoxykuii Ne 67 Bix 22.02.2019 p. [Enextponnuii pecypc]:
Pexxum moctymy: https://zakon.rada.gov.ua/.

2. JlepxaBHHI KaTanor KOpMOBHX MaTepiainis Bix 26.05.2022 p. [Exexkrponnuii pecypc]: Pexxum
nocryiy: https://minagro.gov.ua/.

3. 3akoH Ykpainu «IIpo OCHOBHI MPUHUMIIN T4 BUMOTH JI0 OPTaHIYHOTO BUPOOHMIITBA, O0ITy Ta
MapKyBaHHs opraHiunoi npoaykiii» Ne 2740 Bin 03.07.2019 p. [Enexkrponnuii pecypc]: Pexxum goctymy:
https://zakon.rada.gov.ua/.

4. 3akon VYkpainu «lIpo Oesmeunicts Ta ririeny kopmiB» Ne 2639-VIII Bixm 06.08.2019 p.
[Enextponnuii pecypc]: Pexxum moctymy: https://zakon.rada.gov.ua/.

5. HEPEJIIK pedoBuH (iHTpemi€HTIB, KOMIIOHEHTIB), IO JIO3BOJISIETHCSI BHKOPHCTOBYBATH
npoleci OpraHiyHOr0 BUPOOHHUITBA Ta SKi J03BOJICHI A0 BHUKOPUCTAHHS y TPAHUYHO IOMYCTHMHUX
kizpkocTsix Ne 1073 Bix 09.06.2020 p. [Enexrponnuii pecypc]: Pesxum noctymy: https://zakon.rada.gov.ua/.

6. [TIOPAIOK (meraybHi paBuiia) OPraHivHOTO BUPOOHHIITBA Ta 00Iry OpraHiqHOT MpoIyKiii Ne
970 Bix 23.10.2019 p. [Enexrponnuii pecypc]: Pexxum noctymy: https://zakon.rada.gov.ua/.

7. HOPAAOK ceprudikauii opraniuHoro BUpoOHUITBA Ta / a00 00iry opranigyHoi npoaykuii Ne
1032 Bix 21.10.2020 p. [Enexkrponnuii pecypc]: Pexxum moctymy: https://zakon.rada.gov.ua/.
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TBapuH. Arpapuuii BicHuk [Ipuuopromop’s. 2021. Bumyck 101. C. 48-58.

10. Pizamuyk I., Kunoramu O., Maxunosceka K., I'ypko €. T'apbap A. OcHOBHI BUMOTH 0
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Basic requirements for the use of feed materials of vegetable, animal and microbiological origin
which are used for feeding animals in the process of organic production

I. Riznychuk, I. Nikolenko, O. Kyshlaly, K. Mazhylovska, A. Harbar
Odesa State Agrarian University

Groups of fodder materials used in animal feeding for organic production of animal husbandry
products were analyzed.

It has been established that the use of synthetic nitrogen compounds (mineral nitrogen fertilizers)
is prohibited during organic production of plant feed materials; feed materials used to feed organic animals
cannot be treated with synthetic solvents.

Only organic feed materials of animal origin are used for the production of feed mixtures and
animal feeding.

Fish farming products for the production of feed mixtures for animals are used under the following
conditions: they are produced without synthetic solvents; use is limited to non-herbivore animals only; the
use of hydrolyzed fish protein is limited exclusively to young animals. It is allowed to use fermentation
products of microbiological origin, the cells of which have been inactivated by appropriate heat treatment:
Saccharomyces cerevisiae, Saccharomyeces carlsbergensis, and liquid brewer's yeast.

It was determined that the production of organic feed is based on the use of biological, mechanical,
and physical methods of production.

Key words: feed materials, organic feeding, organic feed, organic production, feed mixtures.
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ABSTRACT

The authors of this article conducted research and studied the antibacterial properties of commercial
peppermint essential oil (PEO) against several gram-positive and gram-negative bacteria provided by Polish
manufacturers of essential oils (Naturalne Aromaty sp. z 0.0., Klaj, Poland). Therefore, to conduct research
with the aim of to study the antibacterial properties of commercial peppermint essential oil (PEQO), an
antimicrobial susceptibility test (Kirby-Bauer diffusion test) was used to measure diameters of bacterial
growth inhibition zones). In the current study, Gram-negative strains such as Escherichia coli (Migula)
Castellani and Chalmers (ATCC® 25922™), Escherichia coli (Migula) Castellani and Chalmers (ATCC®
35218™), Pseudomonas aeruginosa (Schroeter) Migula (ATCC® 27853™) and Gram-positive strains such
as Staphylococcus aureus subsp. aureus Rosenbach (ATCC® 29213™), methicillin-resistant (MRSA),
mecA positive Staphylococcus aureus (NCTC® 12493), Enterococcus faecalis (Andrewes and Horder)
Schleifer and Kilpper-Balz (ATCC® 51299™) (resistant to vancomycin; sensitive to teicoplanin) and
Enterococcus faecalis (Andrewes and Horder) Schleifer and Kilpper-Balz (ATCC® 29212™) were used.
Results of the current study revealed that resistant to the PEO were Gram-negative bacterial strains, such
as E. coli (Migula) Castellani and Chalmers (ATCC® 35218™) and P. aeruginosa (Schroeter) Migula
(ATCC®™ 27853™) strains. The authors found that the diameters of the inhibition zones after application of
PEO were similar to the control samples (96% ethanol). It was also found that after the application of REQ,
the increase in the diameters of the inhibition zones was 60.3% (p < 0.05) for the Escherichia coli strain
(Migula) Castellani and Chalmers (ATCC® 25922™) compared to control samples (96% ethanol ).
Accordingly, Gram-positive strains such as S. aureus subsp. aureus Rosenbach (ATCC® 29213™) and
methicillin-resistant S. aureus (NCTC® 12493) were equally resistant to PEO, similarly. On the other hand,
Enterococcus faecalis (Andrewes and Horder) Schleifer and Kilpper-Balz (ATCC® 29212™) and
Enterococcus faecalis (Andrewes and Horder) Schleifer and Kilpper-Balz (ATCC® 51299™) were sensitive
to PEO. After the application of PEO, the largest diameters of inhibition zones were observed for the E.
faecalis strain. The results suggest that commercial peppermint essential oil provided by Polish essential
oil manufacturers (Naturalne Aromaty sp. z 0.0., Ktaj, Poland) possesses some noteworthy antimicrobial
properties. In vivo studies are necessary to calculate the effective dose of EOs and determine their possible
side effects and toxicity.

Key words: commercial peppermint essential oil, antibacterial activity, zones of inhibition, disc diffusion
technique Kirby-Bauer.

INTRODUCTION

Currently, a huge number of microorganisms, primarily hospital-acquired strains, pose a threat to life
and health, due to the widespread prevalence of multidrug resistance and, as a consequence, difficulties in
selecting adequate chemotherapy [21]. One of the reasons for its formation is the massive use of
antimicrobial drugs, which in some cases leads to undesirable consequences: dysbiosis, anaphylactic shock,
and the formation of cross-resistance [25]. In this regard, a search is underway for new drugs that, on the
one hand, have antimicrobial activity with a mechanism different from conventional antibiotics, and, on the
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other, are free of side effects. Recently, there has been increased interest in essential oil plants with
antimicrobial activity. Such plants include peppermint (Mentha x piperita L.) [11,17]. This plant does not
grow wild on the territory of our country, but the great need for it is satisfied through widely used
cultivation.

Some species of the Genus Mentha, a genus of plants in the taxonomic family Lamiaceae (mint
family), used commercially are well described with a developed cultivation process. Due to the presence
of significant amounts of antioxidant phenolic compounds, extracts of this genus are traditionally used in
food and are highly valued [26,38]. In addition to traditional food flavoring uses, Peppermint (Mentha x
piperita L.) is well recognized for its traditional use to treat fever, cold, digestive, anti-viral, anti-fungal,
oral mucosa, and throat in flammation [16]. Strong antioxidant, antimicrobial, antiviral, anti-inflammatory,
biopesticidal, larvicidal, anticancer, radioprotective effects of Mentha species have been established and
the authors report that they demonstrate genotoxicity and antidiabetic activity, which suggests the
development of drugs from Mentha [16].

The composition of peppermint essential oil (PEO) includes menthol, menthone, neomenthol and
iso-menthone, which is a mixture of bioactive secondary metabolites that have anti-inflammatory,
antibacterial, antiviral, immunomodulatory, antitumor, neuroprotective, anti-fatigue and antioxidant
activities. Cumulative evidence suggests that PEO may pharmacologically protect the gastrointestinal tract,
liver, kidney, skin, respiratory, brain, and nervous systems, as well as exert hypoglycemic and lipid-
lowering effects [38].

PEO is widely used in alternative medicine [11,17]. The extracts from the peppermint herb have
various properties, including antiseptic [6]. Literary sources repeatedly mention the pronounced
antimicrobial, in particular fungicidal, effect of peppermint [7, 22, 33, 34, 38]. Herbs included in feed
additives can improve both growth performance and antioxidant activity of animals, depending on the
content of phenolic compounds in them [1,10]. Authors Abdel-Waret, I. Giannenas, and their colleagues
[1, 10] foundhat peppermint leaves can be used as an effective novel nutritional bio-agent of up to 15 g/kg
to improve the performance of broiler chicks, mainly due to them active component [1, 10]. The authors
Patra and colleagues [19, 20] studied the effect of two practically significant doses of menthol-rich plant
bioactive lipid compounds (PBLC) on fermentation, microbial community composition and their
interaction in the rumen of sheep and found that dietary treatment with PBLC had little effect on rumen
fermentation and microbiota, but influenced the associations between some microbial taxa and short-chain
fatty acids. Scientific [8] studies have found that phytogenic compounds (angelica root, capsaicin, gentian
root, garlic oil, ginger extract, L-menthol, peppermint oil, thyme oil and thymol) showed various dose-
dependent effects that beneficially influence chewing behavior by modulating fermentation and reducing
rumen acidosis in dairy cows fed high grain diets [8]. Blood parameters associated with rumen growth or
enzymatic activity in Holstein bulls were minimally affected by the addition of menthol [35].

In the current study, the antibacterial properties of commercial PEO provided by Polish essential oil
manufacturers (Naturalne Aromaty sp. z 0.0., Klaj, Poland) against some Gram-positive and Gram-negative
bacteria were studied. For this purpose, the authors was used an antimicrobial susceptibility test (disk -
diffusion Kirby-Bauer test to measure the diameters of zones of bacterial growth inhibition).

PURPOSE OF THE WORK

Investigate of the antibacterial properties of commercial peppermint essential oil (PEO) provided by Polish
essential oil manufacturers (Naturalne Aromaty sp. z 0.0., Klaj, Poland), against several gram-positive and
gram-negative bacteria.

MATERIALS AND METHODOLOGY

Peppermint essential oil

Commercial peppermint essential oil (PEO) was provided by Polish essential oil producers
(Naturalne Aromaty sp. z 0.0., Klaj, Poland). The sample that was tested did not contain additives or
solvents and was confirmed by the manufacturers as natural. Samples in reusable vials were stored at 5°C
in the dark but allowed to reach room temperature before testing. No information was available on
geographical origin.
Disc diffusion method for determining the antibacterial activity of essential oil

Using the Kirby-Bauer disk diffusion method [4], the authors conducted a study of the antibacterial
activity of peppermint EO in vitro [4]. In the current study, Gram-negative strains such as Escherichia coli
(Migula) Castellani and Chalmers (ATCC® 25922™), Escherichia coli (Migula) Castellani and Chalmers
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(ATCC® 35218™), Pseudomonas aeruginosa (Schroeter) Migula (ATCC® 27853™) and Gram-positive
strains such as Staphylococcus aureus subsp. aureus Rosenbach (ATCC® 29213™), methicillin-resistant
(MRSA), mecA positive Staphylococcus aureus (NCTC® 12493), Enterococcus faecalis (Andrewes and
Horder) Schleifer and Kilpper-Balz (ATCC® 51299™) (resistant to vancomycin; sensitive to teicoplanin)
and Enterococcus faecalis (Andrewes and Horder) Schleifer and Kilpper-Balz (ATCC® 29212™) were
used.

The strains were inoculated onto Mueller-Hinton (MH) agar dishes. Sterile filter paper discs soaked
in PEO were placed on each culture dishes. At 37°C for 24 hours, we incubated bacterial isolates with PEO.
In the next stage, we investigated the zone of inhibition of the antibacterial activity of PEO in Petri dishes.
In every experiment used a control disc soaked in 96% ethanol. At the end of the 24-h period, the inhibition
zones formed were measured in millimetres using the vernier. Eight replicates (n = 8) were analyzed for
each strain. The Petri dishes were observed and photographs were taken. A clear zone of inhibition around
the PEO-containing discs indicated the susceptibility of the test organisms to PEO and the diameter of the
clear zone was taken as an indicator of susceptibility.

The authors of the article was determined and averaged the diameters of the zones. We used the
following zone diameter criteria: Sussceptible (S) > 15 mm, Intermediate (I) = 10—15 mm and Resistant
(R) < 10 mm to determine the sensitivity or resistance of bacteria to the tested phytochemicals [33].

Statistical analysis

Based on the obtained data, statistical analysis was performed using the mean + standard error of the mean
(S.E.M.) All variables were randomized according to the phytochemical activity of the PEO tested. All
statistical calculation was performed on separate data from each strain [36]. The data were analyzed using
a one-way analysis of variance (ANOVA) using Statistica v. 13.3 software (TIBCO Software Inc., USA)
[33,37].

RESULTS AND DISCUSSION

The antibacterial activity induced by PEO estimated as diameters of growth inhibition zones of
examined Gram-positive and Gram-negative strains was presented in Figures 1 and 2.

Enterococcus faecalis (Andrewes and Horder) Schleifer and Kilpper-Balz (ATCC® 29212™)

Control (96% ethanol)

Enterococcus faecalis (Andrewes and Horder) Schleifer and Kilpper-Balz (ATCC® 51299™) 16,54 *

Control (96% ethanol)

Staphylococcus aureus (NCTC® 12493)

Gram-positive strains

Control (96% ethanol)

Staphylococcus aureus subsp. aureus Rosenbach (ATCC® 29213™)

Control (96% ethanol)

Pseudomonas aeruginosa (Schroeter) Migula (ATCC® 27853™)

Control (96% ethanol)

Escherichia coli (Migula) Castellani and Chalmers (ATCC® 35218™)

Control (96% ethanol)

Escherichia coli (Migula) Castellani and Chalmers (ATCC® 25922™)

Gram-negative strains

Control (96% ethanol)

Diameters of inhibition zones, mm

Figure 1. The antibacterial activity induced by peppermint essential oil estimated as diameters
of growth inhibition zones of examined Gram-positive and Gram-negative strains.
The data were presented as the mean + the standard error of the mean (S.E.M.).

* denote significant differences between the control (96% ethanol) and peppermint EO (p < 0.05).
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As a result of research, it was found that gram-negative strains such as E. coli and P.aeruginosa
were resistant to the PEO. The diameters of inhibition zones for E. coli (Migula) Castellani and Chalmers
(ATCC® 25922™™) strain after the application of PEO were increased to (14.19 +0.84 mm) compared to the
96% ethanol as control samples (8.85 £0.91 mm). Similar results were obtained for E. coli (Migula)
Castellani and Chalmers (ATCC® 35218™) strain. The diameters of inhibition zones after the application
of PEO were (9.25 £ 0.45 mm) compared to the 96% ethanol as control samples (8.98 = 0.88 mm). P.
aeruginosa (Schroeter) Migula (ATCC® 27853™) strain was also resistant to the PEO. The diameters of
inhibition zones after the application of PEO were (6.64 =0.51 mm) compared to the 96% ethanol as control
samples (7.78 £0.91 mm) (Figure 1).

Gram-positive strains were sensitive to the PEO compared to the Gram-negative strains. S. aureus
strains exhibited mild activity to the PEO. S. aureus (NCTC® 12493) strain was less sensitive then S. aureus
subsp. aureus Rosenbach (ATCC® 29213™) strain. Diameters of inhibition zones after application of PEO
were (10.26 £0.56 mm) compared to the 96% ethanol as control samples (8.56 £0.75 mm) for S. aureus
subsp. aureus Rosenbach (ATCC® 29213™) strain and (8.49 +0.45 mm) compared to the 96% ethanol as
control samples (9.12 £0.95 mm) for S. aureus (NCTC® 12493) strain. The increase of diameters of
inhibition zones after the application of PEO was 19.9% (p <0.05) for S. aureus subsp. aureus Rosenbach
(ATCC® 29213™) strain compared to the control samples (96% ethanol) (Figure 1).

E. faecalis strains were more sensitive to PEO (Figure 1). Diameters of inhibition zones after
application of PEO were (16.54 £0.85 mm) compared to the 96% ethanol as control samples (9.15 +0.99
mm) for E. faecalis (Andrewes and Horder) Schleifer and Kilpper-Balz (ATCC® 51299™) strain and (12.15
+0.74 mm) compared to the 96% ethanol as control samples (8.92 £0.91 mm) for E. faecalis (Andrewes
and Horder) Schleifer and Kilpper-Balz (ATCC® 29212™) strain. The increase of diameters of inhibition
zones after the application of PEO was 80.8% (p < 0.05) and 36.2% (p < 0.05) for E. faecalis (Andrewes
and Horder) Schleifer and Kilpper-Balz (ATCC® 51299™) and E. faecalis (Andrewes and Horder)
Schleifer and Kilpper-Balz (ATCC® 29212™) strains, respectively (Figure 1).

Detailed photos regarding the zones of inhibition by the PEO against Gram-positive and Gram-
negative bacterial strains were recorded and presented in Figure 2.

Figure 2: Inhibition growth zones induced by peppermint essential oil against Enterococcus
faecalis (Andrewes and Horder) Schleifer and Kilpper-Balz (ATCC® 29212™) (A),
Enterococcus faecalis (Andrewes and Horder) Schleifer and Kilpper-Balz (ATCC® 51299™) (B),

Staphylococcus aureus subsp. aureus Rosenbach (ATCC® 29213™) (C), Staphylococcus aureus (NCTC®
12493) (D), Escherichia coli (Migula) Castellani and Chalmers (ATCC® 25922™) (E), Escherichia coli

(Migula) Castellani and Chalmers (ATCC® 35218™) (F).

In line with our previous studies according to the antibacterial potential of different plant extracts
and EOs, in the current study, we examined the antibacterial potential of commercial peppermint essential
oil against Gram-positive and Gram-negative bacterial strains. Resistant to the PEO were Gram-negative
bacterial strains, such as E. coli (Migula) Castellani and Chalmers (ATCC® 35218™) and P. aeruginosa
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(Schroeter) Migula (ATCC® 27853™) strains. The diameters of inhibition zones after the application of
PEO were similar to control samples (96% ethanol). The increase of diameters of inhibition zones after the
application of PEO was 60.3% (p < 0.05) for Escherichia coli (Migula) Castellani and Chalmers (ATCC®
25922™) strain compared to the control samples (96% ethanol). Similarly, Gram-positive strains such as
S. aureus subsp. aureus Rosenbach (ATCC® 29213™) and methicillin-resistant S. aureus (NCTC® 12493)
were resistant to the PEO action. On the other hand, Enterococcus faecalis (Andrewes and Horder)
Schleifer and Kilpper-Balz (ATCC® 29212™) and Enterococcus faecalis (Andrewes and Horder) Schleifer
and Kilpper-Balz (ATCC® 51299™) were sensitive to PEO. The highest diameters of inhibition zones after
the application of PEO were observed for E. faecalis strains (Figures 1 and 2).

Based on some studies, the essential oils from mint species possess antimicrobial activity against
microbial isolates tested and thus can be a good source of natural antimicrobial agents. For example,
research scientists Zaidi and Dahiya [36] studied the antimicrobial activity in vitro, they performed
phytochemical analysis and evaluated the total phenolic content of essential oil from Mentha spicata and
Mentha piperita. The antimicrobial potential of mint species essential oils was evaluated by agar well
diffusion method against selected clinical isolates. The antibacterial effect was investigated using the TLC-
bioautographic method.

The antimicrobial activity of mint species essential oils was assessed on 11 bacterial and 4 fungal
clinical isolates. Both the essential oils showed maximum activity against S. aureus 1, producing the
maximum zone of inhibition of (21 + 0.09 mm) in Mentha spicata and (19.2 + 0.07 mm) in Mentha piperita.

Similarly, scientist research Desam and his colleagues [9] studied the chemical constituents and
antibacterial activity of essential oils from the areal parts of Mentha x piperita L. essential oil. The research
results of these authors revealed that the essential oil showed the highest antibacterial activity against
microorganisms. Also, as a result of research, it was found that Staphylococcus aureus (42.44 +0.10 mm),
Micrococcus flavus (40.01 + 0.10 mm), Bacillus subtilis (38.18 = 0.11 mm), Staphylococcus epidermidis
(35.14 £ 0.08 mm), and Salmonella enteritidis (30.12 £ 0.12 mm) showed good inhibition zones against
Mentha x piperita, according to the disc-diffusion method.

Moreover, the essential oils showed less inhibition zones against Listeria monocytogenes (17.20 +
0.04 mm), Enterobacter cloacae (16.14 + 0.13 mm), Clavibacter michiganense (15.05 = 0.08 mm),
Klebsiella pneumonia (14.24 + 0.07 mm), Streptococcus pyogenes (13.26 + 0.03 mm), Acinetobacter
baumannii (12.08 + 0.18 mm), Proteus mirabilis (12.13 + 0.12 mm), Enterobacter aerogenes (12.17 +0.07
mm), Bacillus megaterium (10.03 + 0.05 mm), Bukholdria cepacia (8.15 + 0.10 mm), Citrobacter freundii
(6.12 = 0.02 mm), Proteus vulgaris (4.02 + 0.05 mm), Xanthomonas campestris (3.18 + 0.07 mm), and
Pseudomonas syringae (3.12 + 0.02 mm). The disc-diffusion method and other microorganisms showed
moderate antibacterial activity against essential oils. The essential oil showed strong antifungal activity
against yeast and fungi strains. Alternaria alternaria (38.16 + 0.10 mm), Fusarium tabacinum (35.24 +
0.03 mm), Penicillium spp. (34.10 = 0.02 mm), Fusarium oxyporum (33.44 £+ 0.06 mm), and Aspergillus
fumigates (30.08 = 0.08 mm) all show strong antifungal activity against essential oils. Furthermore,
Aspergillus variecolor (17.23 + 0.23), Candida albicans (16.34 + 0.26), Moliniana fructicola (16.32 +
0.03), Sclorotinia selerotiorum (15.58 + 0.06), Trichophyton rubrum (15.34 + 0.03), Trichophyton
mentagrophytes (11.55 £ 0.06), Sclorotinia minor (10.22 + 0.17), and Fusarium solani (10.22 + 0.05)
showed less antifungal activity against the essential oils, while Rhizoctomia saloni, Fusarium acuminatum,
Cladosporium herbarum, and Aspergillus flavus show a moderate antifungal activity. The maximal and
minimal inhibition concentration values were in the range of (10.22 £ 0.17) to (38.16 £ 0.10) and (0.50 £
0.03) to (10.0 £ 0.14 pg/ml), for yeast and fungi respectively [9].

Also, PEO can be used as a supplement for caries prevention compounds. The study by
Shazdehahmadi and co-workers [9] explored the antibacterial effects of Mentha longifolia essential oil on
Streptococcus mutans, Streptococcus sobrinus, and Lactobacillus as cariogenic microorganisms and
determined the compounds in it. The minimum inhibitory concentration (MIC) and minimum bactericidal
concentration (MBC) ratios for S. mutans were 3.12% and 6.25%, for S. sobrinus were 6.25% and 12.5%,
and Lactobacillus were 3.12% and 6.25%, respectively. Chemical analysis of M. longifolia essential oil
showed 34 various compounds. M. longifolia essential oil has both growth-inhibitory and bactericidal
effects on all three species of bacteria [9].

Our research results confirm the data obtained by the author Shazdehahmadi and his colleagues [29]
indicating that this antibacterial effect was found to be similar in relation to S. mutans and Lactobacillus,
which was higher than that of S. sobrinus thus, it can be used as a supplementary for caries prevention
compounds [29].

Authors Iscan and co-workers [14] have conducted the antimicrobial screening of Mentha piperita
essential oils against 21 human and plant pathogenic microorganisms.
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The bioactivity of the oils menthol and menthone was compared using a combination of in vitro
techniques such as microdilution, agar diffusion, and bioautography [14]. It was found that all of the
peppermint oils screened strongly inhibited plant pathogenic microorganisms, whereas human pathogens
were only moderately inhibited [14]. Using the bioautography assay, menthol was found to be responsible
for the antimicrobial activity of these oils [14].

Fungal toxicity of the essential oils of Mentha piperita and Lavendula angustifolia was evaluated
against three post-harvest pathogenic fungi (Rhizopus stolonifer, Botrytis cinerea, and Aspergillus niger)
in vitro by Behnam and co-workers [5]. Plate assays showed that the different concentrations of essential
oils have antifungal activity against these fungi [5].

The chemical composition of essential oils of Thymus and Mentha species and their antifungal
activities against 17 micromycetal food poisoning, plant, animal, and human pathogens are presented by
authors - researchers Sokovi¢ and co-workers [30]. They established that in M. piperita oil menthol
(37.4%), menthy| acetate (17.4%), and menthone (12.7%) were the main components, whereas those of M.
spicata oil were carvone (69.5%) and menthone (21.9% ) [30]. Mentha sp. showed strong antifungal
activities, however lower than Thymus sp. The essential oils of Thymus and Mentha species possess great
antifungal potential and could be used as natural preservatives and fungicides [30].

Seasonal variation in content, chemical composition, and antimicrobial and cytotoxic activities of
essential oils from four Mentha species, i.e. M. arvensis, M. piperita, M. longifolia, and M. spicata were
evaluated by Hussain and co-workers [12]. As a result of the research, it was revealed that of the Mentha
essential oils tested, M. arvensis essential oil showed relatively better antimicrobial and cytotoxic activities.
There was also a significant variation in the content of most of the chemical components and biological
activities of seasonally collected samples was documented [12].

Essential oil of Mentha suaveolens Ehrh. were studied by Metin and co-workers [18] to determine
the in vitro antibacterial activity against 11 fish pathogen bacteria including Gram-positive (Staphylococcus
warneri, Staphylococcus sp., Lactococcus garvieae, Vagococus salmoninarum) and Gram-negative
(Aeromonas hydrophila, Aeromonas sobria, Aeromonas cavieae, Vibrio anguillarum, Pseudomonas
aeroginosa, Yersinia ruckeri, Edwardsiella tarda) by using agar diffusion assay. As a result of the research,
it was revealed that essential oil exhibited strong inhibitory activity such as inhibition zone sizes: 30-50
mm at 250-1000 uL mL? concentrations against V. anguillarum; 16-20 mm at 31.25-125 pL mL*
concentrations against P. aeroginosa; 15-18 mm at 500-1000 pL mL? concentrations against A. sobria
[18].

PEOs are primarily composed of menthol in the range of 29-48%, with concentrations of menthone
ranging from 20% to 31%, menthofuran at about 6.8%, and menthyl acetate at concentrations ranging from
3% to 10% [3]. Although several articles have reported the chemical composition of PEO, the chemistry of
essential oils is very complex and varies significantly. As a result of research, the authors found that the
relative concentrations of chemical constituents vary depending on climate, geographic location, harvest
time, drying conditions, extraction method, etc. [3, 15, 28].

Inouye and co-workers [13] investigated the effects of menthol and their major constituents against
pathogens affecting the respiratory tract (Staphylococcus aureus, S. pneumonia, Streptococcus pyogenes,
Haemohphilus influenza) by gaseous contact. The results showed that menthol exhibited moderate activity
with the minimal inhibitory dose ranging from 6.3 to 50 mg/L air [13].

The menthol may have an impact on antimicrobial resistance in gut bacteria Scientists Aperce and
and his colleagues [2] determined if menthol supplementation in diets of feedlot cattle decreases the
prevalence of multidrug-resistant bacteria in feces. According to research, menthol menthol was included
in diets of steers at 0.3% of diet dry matter. Fecal samples were collected weekly for 4 weeks and analyzed
for total coliform counts, antimicrobial susceptibilities, and the prevalence of tet genes in E. coli isolates
[2]. Results revealed no effect of menthol supplementation on total coliform counts or prevalence of E. coli
resistant to amoxicillin, ampicillin, azithromycin, cefoxitin, ceftiofur, ceftriaxone, chloramphenicol,
ciprofloxacin, gentamicin, kanamycin, nalidixic acid, streptomycin, sulfisoxazole, and sulfamethoxazole;
however, 30 days of menthol addition to steering diets increased the prevalence of tetracycline-resistant E.
coli [2]. Scientists-research Schelz and his colleagues [27] investigated the effects of peppermint oil and
menthol in vitro on bacteria and their plasmids and demonstrated anti-plasmid activity similar to sodium
dodecyl sulfate.

Ricci S and his colleagues found in their studies that phytogenic compounds enhancing salivary
physico-chemical composition have the potential to contribute to maintaining or improving ruminal health
in cattle-fed concentrate-rich rations [23]. Patra, A. K and his colleagues [19, 20] confirm in their research
that menthol-rich plant bioactive lipid compounds in the applied dose range stimulate circadian eating
behaviour, which cannot only be attributed to their presence during concentrated feeding hours but persist
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during post-concentrate feeding hours [19, 20]. Rivera-Chacon and co-workers [24] evaluated whether
supplementing a phytogenic feed additive based on L-menthol, thymol, eugenol, mint oil (Mentha
arvensis), and cloves powder (Syzygium aromaticum) (PHY) can amend the ruminal fermentation profile,
modulate the risk of subacute ruminal acidosis (SARA) and reduce inflammation in cattle. Research has
found that PHY had beneficial effects on ruminal fermentation, reduced inflammation, and modulated the
risk of SARA starting from week 3 of supplementation [24].

As a result of research by Su, Yand his colleagues [31] , it was revealed that menthone inhalation
alleviates local and systemic allergic inflammation in asthmatic mice [31]. It was also revealed that
menthone supplementation protects from allergic inflammation in the lungs of asthmatic mice alleviating
allergic asthma through regulating airway allergic inflammation, protein overproduction, eosinophils
infiltration, Th1/Th2 immune balance, CC receptor 3 and CXC receptor 1 gene expression amounts in the
lungs but restoring the percentage of monocytes/macrophages in allergic asthmatic mice [32].

CONCLUSIONS

Thus, the results of our researchs provide insight into the in vitro antibacterial activity of commercial
peppermint essential oil against Gram-negative strains such as E. coli (Migula) Castellani and Chalmers
(ATCC®25922™), E. coli (Migula) Castellani and Chalmers (ATCC® 35218™), P. aeruginosa (Schroeter)
Migula (ATCC® 27853™) and Gram-positive strains such as S. aureus subsp. aureus Rosenbach (ATCC®
29213™), methicillin-resistant (MRSA) S. aureus (NCTC® 12493), E. faecalis (Andrewes and Horder)
Schleifer and Kilpper-Balz (ATCC® 51299™) (resistant to vancomycin; sensitive to teicoplanin) and E.
faecalis (Andrewes and Horder) Schleifer and Kilpper-Balz (ATCC® 29212™), Results of the current study
revealed that resistant to the PEO were Gram-negative bacterial strains, such as E. coli (Migula) Castellani
and Chalmers (ATCC® 35218™) and P. aeruginosa (Schroeter) Migula (ATCC® 27853™) strains. As a
result of the research carried out by the authors of the article, it was established that diameters of inhibition
zones after the application of PEO were similar to control samples (96% ethanol). The increase of diameters
of inhibition zones after the application of PEO was 60.3% (p < 0.05) for Escherichia coli (Migula)
Castellani and Chalmers (ATCC® 25922™) strain compared to the control samples (96% ethanol).
Similarly, Gram-positive strains such as S. aureus subsp. aureus Rosenbach (ATCC® 29213™) and
methicillin-resistant S. aureus (NCTC® 12493) were resistant to the PEO action. On the other hand,
Enterococcus faecalis (Andrewes and Horder) Schleifer and Kilpper-Balz (ATCC® 29212™) and
Enterococcus faecalis (Andrewes and Horder) Schleifer and Kilpper-Balz (ATCC® 51299T™) were
sensitive to PEO. The highest diameters of inhibition zones after the application of PEO were observed for
E. faecalis strains. The results suggest that commercial peppermint essential oil provided by Polish essential
oil manufacturers (Naturalne Aromaty sp. z 0.0., Kiaj, Poland) possesses some noteworthy antimicrobial
properties. In vivo studies are necessary to calculate the effective dose of EOs and determine their possible
side effects and toxicity.
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ABTOpH BHCIIOBIIOIOTH CBOIO MIUPY BISYHICTS MikHapoaHOMy Bumerpancskomy GoHIy IS MiATPHUMKH
HAIIIOTO AOCIiPKEHHS.

Ils pobora BukoHaHa 3a miaTpumku [lomopcbkoro yHiBepcuteTy B Ciynceky ([losbina) y chiBoparii 3
M.M. Harmtionansawmii 6otaniunanii canx imeHi ['pumka HAH Yxpainu (KuiB, Ykpaina).

[HCTHTYT KITIIMATHYHO OPiEHTOBAHOTO CciTbChbKOTO rocronapctea HAAH Ykpainu (Oneca, Ykpaina).
Hauionansauii yHiBepcuTeT OiopecypciB i mpupookopucTyBanHs Ykpainu, Kuis, Ykpaina

Y moTOYHOMY JOCHIIKEHH] BUBYAIKCS aHTHOAKTEepialbHI BIACTHBOCTI KoMepIliiHOi edipHOi omii
m’siti iepueBoi (PEO), naganoi nmonbcbkumu BupoOHHKaMu ediproi omii (Naturalne Aromaty sp. z 0.0.,
Knaii, Ilompmma), npoTH JESKMX TPaMIIO3UTHBHUX 1 TpaMHEraTWBHUX Oaktepiil. s 1poro
BUKOPHCTOBYBABCS TECT HA aHTUMIKPOOHY 4y TnuBicTh (nudy3itiauii Tect Kipbi—bayepa aiis BUMiproBaHHS
JiamMeTpiB 30H MPHUTHIYEHHSA POCTy OakTepiit). Y MOTOUHOMY OCHIKEHH] TpaMHETaTUBHI IITaMH, TaKi SIK
Escherichia coli (Migula) Castellani and Chalmers (ATCC® 25922™)  Escherichia coli (Migula)
Castellani and Chalmers (ATCC® 35218™), Pseudomonas aeruginosa (Schroeter) Migula (ATCC®)
27853™) | rpammo3uTHBHI mrtamu, Taki sik Staphylococcus aureus subsp. aureus Rosenbach (ATCC®
29213™)  meturninpesuctentanit (MRSA), mecA mnosutuBnuit Staphylococcus aureus (NCTC®
12493), Enterococcus faecalis (Andrewes and Horder) Schleifer and Kilpper-Balz (ATCC® 51299T™)
(crifikmii 10 BaHKOMINIMHY; 9y TJIMBHIA 10 Teiikoruianiny) i Enterococcus faecalis (Andrewes and Horder)
Schleifer and Kilpper-Balz (ATCC® 29212™). Pe3ysibraT MOTOYHOTO TOCIHIDKCHHS TMOKAa3aJlH, IO
pesuctenTHumu 10 PEO Oynm mTamu rpaMHeraTuBHuX Oaktepiid, Taki sk mrtamu E. coli (Migula)
Castellani and Chalmers (ATCC® 35218™) i P. aeruginosa (Schroeter) Migula (ATCC® 27853™),
Hiamerpu 30H iHri0yBanHs micis HaneceHHs PEO Oynu noniOHi 10 KoHTponbHUX 3paskiB (96% etanomn).
30inbIIeHHS JiaMeTpiB 30H iHTi0yBaHHS micis 3actocyBanHs PEO cranoBmino 60,3% (p < 0,05) mist mtamy
Escherichia coli (Migula) Castellani and Chalmers (ATCC® 25922™) nopiBHSAHO 3 KOHTPOJIbHUMH
3paskamu (96% eranon). Tak camo TpaMIO3UTHBHI LITaMH, Taki sk S. aureus subsp. aureus Rosenbach
(ATCC® 29213™) | metunmininpesuctentHuii S. aureus (NCTC® 12493) pusiBuimcst CTIHKUMHA 10 il
PEOQ. 3 inmoro 6oky, Enterococcus faecalis (Andrewes and Horder) Schleifer and Kilpper-Balz (ATCC®
29212™) i Enterococcus faecalis (Andrewes and Horder) Schleifer and Kilpper-Balz (ATCC® 51299T™)
Oymu uytnui 1o PEO. HaiiGinpmmii giametp 30H iHTiOyBaHHS micis 3actocyBanHs PEO croctepiraBcs
qutst iramiB E. faecalis. PesynbraTu cBi4aTh po Te, 1110 KOMepIiiiHa edipHa oJ1is M’ATH NEPIIEeBOI, HaJaHa
NOJILCHKUMHU BUpOOHMKaMu eipaux oniii (Naturalne Aromaty sp. z 0.0., Knaii, [lonbma), mae nesiki BapTi
yBaru aHTUMIKpOOHi BIacTHBOCTI. JlocikeHHS in Vivo HeoOXinH1 1uis po3paxyHKy edekTuBHOI 1031 EM
Ta BU3HAYCHHS X MOXKITUBHX MOOIYHHX €()EKTiB 1 TOKCUYHOCTI.

KirouoBi cioBa: xomepyitina egipna onis m’amu nepyesoi, anmubaxmepianoHa aKmugHicmo,
30HU [H2I0Y8aAHHS, MemoouKa ouckosoi ougysii Kipoi-bayepa..
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TEXHOJIOT'IA 3BEPITAHHS 3EPHA TA BUPOBHUIITBO KOPMIB HA
CBUHOKOMIIJIEKCI TOB «<AI'POITPAUM XOJIAUHI»

1B. Macios, 'B. Jlumap, ? B. Isanos, ? T. Konkc
'TOB «Azponpaiim Xonounzy Odecvkoi obracmi
2 Incmumym ceunapcmea i azponpomuciogozo eupobruymea HAAH

VY cTarTi MpoBeneHo aHali3 BUPOOHUIOro A0CBiny poboTu cBuHOKOMILTIEKCY TOB «Arpomnpaiitm XomauHr»
OpecbKoi 0051acTi Ta 3aMPOITOHOBAHO PS/I TEXHOJOTIYHHX PIllleHb 110 MOAEPHi3aIlii KOPMOIPHUTOTYBAIBHOT
TiHii.

Mertoro gociikeHb Oya0 OOCTIAWTH TEXHOJOTiI0 30epiraHHs 3epHa Ta BHPOOHMLTBO KOPMIiB Ha
ceuHokomIiekci TOB «Arponpaiiv XonauHry, BUOUIMTH NPOOJEMHI NMUTAaHHSA Ta BH3HAUYUTH IUIAXH
i ABUIIECHHS €(peKTUBHOCTI POOOTH KOMOIKOPMOBOTO 3aBOJY.

MeTomoM MOCHIKEHHST € METO TEOPETHUYHOTO y3araabHeHHsI Ta MOHOTpadiuyHUiA aHaTi3 JOCIiIKEHb 3
MPOOJIEMHOTO MUTAHHS.

30epiraHHsl OTPUMaHOi 3€PHOBOI CHPOBHHH Ta TapaHTOBAaHOTO Oe3rmepeOiifHOTO TMOocTadaHHS SIKICHOFO
3epHOBOIO CHPOBHHOIO KOPMOIIEXY BiIOYBaEThCA y MOOYIOBAHOMY CYYaCHOMY €JIeBaTopi.

TexHoMorisl 3aBaHTaXXCHHS 3€pHA Ta 30€piraHHsA HACTYIHA: MICJIA 3Ba)KyBaHHS 3€PHO 3aCHITA€ThCS B
npuiManbHui OyHKep, a Aajli JTaHIIOTOBUMHU TPAaHCIIOpTEpaMH TPaHCIOPTYEThCs A0 HOpii. Bin Hel 3epHo
HAJXOAWTh IO 3€pHOOYMINyBada. llOTiM ouumieHe 3epHO MiNHIMAETHCS 3 JIOTIOMOTOI0 HOpii Ha
TPAHCIIOPTEPH Ta 3aCHUITAETHCS B CTANIbHI OIMHKOBAHI CUIIOCH Ha 30epiranns. Hopis nomae 3epHo y OyHKep
i cymapky l.TemneparypHuii peXHM B CHJIOCaX KOHTPOJIOETHCS CIELiaIbHUMH TEPMOAATUYUKAMH 3
MOJIa4ero TIOKa3HHUKIB Ha CTeIiallbHUH TUCIUICH Ta PETYIIOETHCS 3 IOTIOMOTOI0 BOYTOBaHUX BEHTIISATOPIB
st 3a0e3neveH s CBHHOKOMIUIEKCY SKICHIMH KOpPMaMU i BiJIIOBITHO 3 METOIO 3HM)KEHHS CO0iBapTOCTI
BUPOOHUIITBA CBUHMHU HAMH 3alPOIIOHOBAaHA PEKOHCTPYKIIiS IPOIIECY KOPMOBUPOOHHUIITBA. 3 I[IEF0 METOIO
HAMHU 3allpOMOHOBAHO JIEKiIbKa eTamiB MojepHi3amii kopmomexy. Ha mepmomy etam Hamu
3aMpOIIOHOBAHO PO3IUINTH JTIO3yBaHHS 3€PHOBOI TPYMH 1 O1TKOBO-BiTaMiHHUX T00aBOK; Ha APYTOMY, AJIS
301IBIIEHHS] MPOJYKTUBHOCTI 1 CTBOPEHHS YMOB JUIsSl PIBHOMIPHOI poOOTH ApOOapoK, B TEXHOIOTIYHY
cXeMy KOMOIKOPMOBOTO I1I€XY BKIIFOUMIJIM JIOAATKOBI OyHKEpH JUIs MOJAPiOHEHOI 3epHOBOI CHPOBUHHM; Ha
TpPEeThOMY eTami NoJpiOHEeHa 3epHOBAa CHPOBMHA JIO3YETHCS HA JOJATKOBHX Barax i 3aBaHTaKyeThCsS B
OyHKep HaJ 3MillyBaueM; Ha YETBEPTOMY OJHOYACHO 3 JIO3YBaHHSM 3€pHOBOI TIPYyNHU BiJIOYBa€THCS
JI03yBaHHS O1IKOBO-MiHEpaJILHOI IPYIH Y HOB1 OyHKEepHI Bard, sKi BCTAHOBIIOIOTH i/l OyHKepaMu MIPOTiB
3 METOI0 TiABUINEHHS TOYHOCTI JI03yBaHHS;, Ha IT'ITOMY €Talli, iCHyto4di OyHKepHi Baru, o BCTAHOBJIEHI
HaJ 3MinTyBadeM, OyayTh BHKOPHCTOBYBATHUCS B IKOCTi OyHKepa i He Oy yTh 3a/1isHi B IPOIIECi JO3yBaHHS;
Ha [IOCTOMY €Tarli, 3 METOK 3MEHIICHHS JIOBKUHH JI03YBAIBHUX ITHEKIB ISl MPEMIKCIB 3aIpOITOHOBAHO
nepeHecTy OyHKep MpeMiKciB 10 OyHKepa HIPOTiB.

BcraHoBIIEHO, 10 KOMIUIEKC OpraHi3allifHO-TeXHOJOTIYHUX POOIT CIPHUSIB 30UTBIIEHHIO BUPOOHHIITBA
MPOJAYKINI CBUHOKOMIUIEKCY Ta 3HW)KEHHIO ii coOiBapTocTi. 30KpeMa, BapTiCTh TOTOBUX KOMOIKOpMIB
TICJIsl PeKOHCTPYKIT KOMOIKOPMOBOTO BHPOOHHIITBA 3MEHIIMIACH Ha 25-35 % 3a paxyHOK MOXIIUBOCTI
BBeneHHS 1-3 % mpemikciB i Ounpm femeBoi OLTKOBO-MIPOTOBOI rpynu. BinmoBigHO i1 B CTpyKTypi
c00iBapTOCTI MPOIYKIII CBHHOKOMIUIEKCY 32 PaXyHOK 3HWKEHHS BapTOCTI KOPMIB IOMITHO 3HW)KEHHS
BUTPAaTHOI YaCTWHHW. 3aBIIIKM TIPOBEJECHOI PEKOHCTPYKIi 1 MojepHi3alii Ha CBHHOKOMILIEKCI
MOKPAILMINCS TOKA3HUKU BUPOOHMLITBA. Tak, moroiis’a Bupocio Ha 32 %, BasoBe BUpOOHUITBO Ha 7,11
%, cepenHbomoOOBHi mpupicT moroniB’s — Ha 5,61 %. OTpuMaHO NPOAYKLii Ha CEpPEeIHBOPIYHY
cBUHOMATKY 30ubiminocs Ha 7,11%. CobiBapricth 1 roin. npuriony 3MeHmwiacs Ha 3,56 %. Butparu Ha
BUPOOHUIITBO KOpMiB — Ha 6,43 %. Marepianu 3BiTiB rocrogapcTsa 3a 6a30BOr0 BapiaHTy MOKAa3allH, IO B
cepeaHbOMY OyJI0 OTPHMAaHO BaJoBOI MpoaykKiii y po3mipi (3071+2988) : 2 =3034,5 T. 3a HOBOTO BapiaHTy
BaJIOBE BUPOOHMIITBO TOHH ckiaio (3215+3272) : 2 =3243,5 1. BapTicTh OCHOBHOI 10JaTKOBOI IPOIYKIIIT
ckiana 500545,8 rpH.

KuouoBi cioBa: cgunoxomniexe, eneeamop, peKOHCmMpyKyis, MOOepHi3ayis, 3epHo, KOpMa, KOpMoyex,
001a0HaNHS, KOMOIKOPM, NPpoOYKYis, codieapmicme.
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3HauHa poilb y 3a0e3Me4eHHI KpaiHM M SICOM BiJBOAUTBHCS HPOMHUCIOBHM CBHHOKOMIUIEKCAM JIJIS
BUPOOHUIITBA CBUHUHM, KX Yy 2023 pori Ha Ykpaini 3pocna 10 54,22 % [5]. CBiTOBuUII TOCBi CBiAYMTS,
mo e(QEeKTUBHICTh CBHHAPCHKHUX IMIIMPHUEMCTB 3aJIC)KUTh Bl TakuX (AKTOpPiB, SK BUKOPHUCTAHHS
PECYPCOOIIAIHIX TEXHOJOTIH, TOMIBII BHCOKOIPOAYKTUBHUX TBAapHH IOBHOIIIHHUMH 30aTaHCOBAHUMU
KOMOIKOpMaMU Ta Ofiep>KaHHs NPOAYKIii 32 ONTHMaNIbHOI cobiBapToCTi [8].

AHAJII3 TOCJIUKEHD I TYBJIIKALINA

BpaxoByroun To# (hakT, 110 BUCOKA BapTICTh KOPMIB € OJHUM 3 OCHOBHHUX (PAKTOpIB, SIKi BIUIMBAIOTH HA
MpUOYTKOBICTh Tally3i, PsiI TOCIIONAPCTB MPOBOJSATh MOJEPHI3AIII0 Ta PEKOHCTPYKINIO KOMOIKOPMOBHX
3aBOfiB. SIKk MOKa3ye MpakTUYHUI TOCBIM MOJICPHI3alliss KOMOIKOPMOBUX 3aBOJIB CIpPUSE 3HIKCHHIO
BapTOCTi KOMOIKOPMIB Ta 3a0e31euye TBapHH SKiCHUMU KoMOikopmamu [16, 17].

Kpainoro i3 HaiOimpmmM npupocToM BHpOOHHNTBA KOopMiB (Ha 8,9 %) craB Kwurail. KirrogoBoro
TEHJCHIII€I0, SKa TPU3BENa 0 IHOTO 3POCTaHHSI, OyJa0 MPOMOBKEHHS KOHCOMimamii Ta MoaepHizarii
KOPMOBOI ITPOMHCIIOBOCTI Kpainu. CBUHAPCHKi (hepMHU Ta BUPOOHHULITBO KOPMIB MEPEHUIILTH Bij yTHITi3aLil
Xap4YOBHX BiJXO/IB 10 YKJIaIaHHs KOHTPAKTIB i3 mpodeciiiHnMu KoMOGiKopMOBHMH 3aBogamMu [15].

Y po6oTi KOMOIKOPMOBOTO 3aBOy BUKOPUCTAHHS BUPOOHHYMX MOTYKHOCTEH Ta 3araibHa e()eKTUBHICTh
o0J1aiHaHHSI BiAITPAIOTh BXKIIMBY POJIb B ONTHUMI3aIli] SIK MOCTIHHKX, TaK 1 3MIHHUX BUTPAT. BpoBamkeHHs
aBTOMaTH3allii POLECiB Ta OIOKyBaHHs 00JIaHAaHHS, BUKOPUCTAHHS YaCTOTHO-PETYJILOBAaHUX MPHUBOIIB,
TUTAHOBE Ta BHYTPIIIHE TEXHIYHE OOCIYTOBYBAaHHS, ONTHMI3allis PIBHS 3amaciB TOIIO € KIFOYOBUMHU
HampsiMmamu onrtuMizarii Butpar [14, 18]. Ha aymKy 3aKkopIOHHHMX aBTOpIB MOAAJBUIMA PO3BHTOK
KOMOIKOPMOBHX 3aBOJiB MOXe OyTH BHacnifiok BukopucTaHHs TexHoiorii NIR (HoBa mpomucioBa
peBomtonisi). Taki 3aBoAM CTaHYTh «PO3YMHIIIMMIY, 3aBASIKH aHAII3Y CHPOBHHH Y B PEXKUMI PeaIbHOTO
4yacy, IO JO3BOJIMTH IMOXBWJIMHH 3MIHIOBATH CKIIAJ] PAIioHiB, MO0 3a0€3MeYNTH CTaNiCTh KOXKHOI
BUpoOIieHol mapTii. Kpim Toro, cuctemMu IMIBHIKOTO MOJEIIOBAHHS MEpeTpaBieHHs iN Vitro 3abesneyars
HOBi crocoOW BU3HAUEHHS CIIPAaBXKHBbOI MOKMBHOI IIHHOCTI CHPOBHHH, a TAaKOX KIHIEBHX KOPMOBHX
HPOJYKTIB, 110 BUITyCKae KoMOikopMoBwii 3aBoj [12, 13].

Y TexHoJ0Tii BAPOOHUIITBA CBUHUHH BaXKJIMBA POJIb BiIBOMUTHCS MPOLieCy 30epiranus i mepepoOKu KopMiB
[1, 2, 4, 10, 11]. Bigomo, 1110 BUPOOHMIITBO CBHHMHM HA KOMILUIEKCI, JO SKOTO BXOMISTH €JICBATOP 1
KOMOIKOPMOBHIA 3aBOJI, IOPIBHSIHO 3 ITiIMTPHEMCTBOM, 1[0 BUKOPHCTOBYE MMOKYITHI KOMOIKOPMH, Ma€ HU3KY
nepeBar. Tak, CBUHOKOMIUIEKC OTPHMY€ OLJIbIIy €KOHOMIYHY BUTOMY BiJ TepepoOJeHHS 3epHa Ha
NPOJIYKTH 3 JOAAHOI BAaPTICTIO — HANPHKIAA, KOMOIKOPMHU 4M MPEMiKCH, HiXK 3a 30epiraHHsl 3epHa Ha
eJIeBaTopi Ta MpOoJaxy HOro sk cupoBwHH. KpiM TOro, MocSraeThcs €KOHOMisl (iHAHCIB, 3a PaxXyHOK
3MEHIICHHS BUTPAT Ha 3apO0iTHY IUIATY, € MOKJIMBICTH KOHTPOJIIOBATH Ta IIBH/IKO 3MIHIOBaTH PELETITH YU
KOPHTYBATH X, HIBEJIIOBATH IIIAHC BTPAT KOpMY Ta iHiue [3, 6, 7]. JlocBix BiTUM3HSAHUX (HaxiBI[IB CBIAYUTH,
IO BJIaCHE BUPOOHMIITBO KOPMIB JJO3BOJISIE 3/ICIIIEBUTH TBAPUHHHUIITBO, & HOTO OKYITHICTh JIOCATAETHCS 32
2-2,5 poxwu [9].

TakuM YMHOM, YJIOCKOHAICHHS TEXHOJIOTiH e()eKTHBHOTO 30epiraHHs 3epHa Ta BAPOOHHIITBA KOMOIKOPMIB,
3a PaxyHOK ITiJIBUILIEHHS TEXHIYHOI OCHAIIEHOCTI €JIeBaTOpiB Ta KOMOIKOPMOBHUX HiANPHEMCTB, Ha HaII
HONIIS, IOCUTH aKTyaJIbHO 1 MOTpedye MOAAIbIIOT0 PO3BUTKY Ta BHCBITICHHS.

Mera pociuiT:keHb — JIOCHITUTH TEXHOJNOTiI0 30epiraHHS 3epHa Ta BHUPOOHHIITBO KOPMIB Ha
ceuHokomIiekci TOB «Arponpaiiv XonauHry, BHIUIMTH NPOOJIEMHI NMUTAHHS Ta BH3HAYUTH IIUIAXH
MiABHIICHHS €()eKTUBHOCTI pOOOTH KOMOIKOPMOBOTO 3aBO/Y.

IHOCTAHOBKA 3ABJIAHHS

Hocmimxenns npooaun Ha 6a3i TOB «Arpormpaiim Xoiaauar» Onechkoi oomacti. MeTomoM 1o CitiIKeHHS
€ METOJ] TEOPETUYHOI'O y3arajibHEHHS Ta MOHOIpadhiYHUN aHali3 JOCIIPKEHb 3 IPOOJIEMHOIO MUTAHHS.

BUKJIAJL OCHOBHOI'O MATEPIAJTIY JOC/IIIKEHb

3a0e3neyeHHsT BIACHUMH KOPMaMHU CBWHOITIOTOJIIB’SL € OJIHIEK 13 TOJIOBHUX YMOB PEHTa0eIbHOIOo
BupoOHHITBa cBUHUHU. Y TOB «Arpormnpaiim XomauHr 11 rajy3i CBUHAPCTBa BUPOILIYIOThCS KYKYPY/I3a,
MIIEHUA, SYMiHb, OBEC, COHSIIHUK, COPTO, SKi MOBHICTIO MOKPUBAIOTH MOTPE0Y CBUHOIOTOIIB 5. 3 METOIO
OaJlaHCyBaHHS PAIliOHIB FOCIOAAPCTBO 3aKYIIOBYE JIHIIIE IPEMIKCH.
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Jns 30epiranfst OTpUMaHOi 3epHOBOI CHPOBHUHHU Ta TapaHTOBAHOTO Oe3MepediitHOro MoCcTavan sl TKiCHOO
3EpPHOBOIO CHPOBHHOIO KOPMOIIEXY HAMH TOOYIOBaHO CydacHUil enesarop (puc. 1).

TexHomNOrisl 3aBaHTaKCHHS 3€pHA Ta 30epiraHHs HACTYMHA: MICIS 3BAYKYBaHHS 3€pHO 3aCHIIAETHCS B
npuiiManbHuA OyHKep 1, a Jaiti JaHIFOTOBUMY TPAHCIIOpTEpaMu 2 Ta 3 TPaHCIOPTYEThCs A0 HOpii 4. Big
Hel 3epHO HaAXOIUTH JI0 3epHOooUHIyBada 5. [loTiM ounIiere 3epHO ImigHIMAETBCS 3 JOTOMOT010 HOpii 10
Ha TpaHcroprepu 11 1 14 Ta 3acumaerbes B cTalbHI ONMHKOBaHI cuitocH 13 1 15 mHa 36epiranns. Hopis 7
mojla€ 3epHO y OyHKep 8 1 cymrapky 16.

TemneparypHuil PEeXUM B CHIOCAaX KOHTPOIOETHCS CICI[IAbHIMUA TEPMOJATYMKAMH 3 TTOJAYCHO
TIOKa3HMKIB Ha CTIEMIaIbHUN IUCIUIEH Ta PETYITIOETHCS 3 IOTIOMOTOI0 BOYZI0BAHMX BEHTUIIATOPIB.

.
[

Puc.1. Cxema po3TairyBaHHs OCHOBHOTO TEXHOJIOTTUHOTO OOJIAHAHHS ejieBaropa i 30epiraHHs 3epHa:
1 — OyHkep mnpuiMalbHUHN; 2 — TpaHCIOPTEp PO3BaHTAaXyBalmbHUI; 3, 7, 9, 11, 12, 14 — TpaHciopTepu
TIAHIFOTOBI; 4 — HOpist; 5 — 3epHOOUHMIYBau OapabaHHUI; 6 —HOPIs; 8 — OyHKep CTaJleBUH KOMIIEHCAIlITHA;
10 — Hopist; 13, 15 — cuitocu cTasneBi ONMHKOBaHI, 16 — cymiapka 3epHOBa BEHTHJISTOPHOTO THITY.

Jlyis BUKOHAHHS MPOTpaMH BUPOOHHUIITBA CBUHMHU Ha CBMHOKOMIUICKCI MOTYXHICTIO 24 THC. TOJMIB Y PiK
Oyna 3ampoeKTOBaHA TEXHOJIOTIYHA CXeMa KOpMOIIEXy, ska 3a0esrnedye OesnepeOiliHy mnorpedy y
KOHIICHTPOBAaHUX KOpMax (puc. 2).

8 13 9 11 19 L84

\

\

\
\ o
\ 7

Puc. 2. TexHonoriuHa cxemMa KOPMOIEXy JJsl CBUHOKOMIUIEKCY Ha 24 TuC. TodiB y pik: 1 — HoOpis ans
CUPOBUHH; 2 — TpaHCIOpPTEp IIHEKOBMH AN TPaHCIOPTYBAHHSA CHPOBHHM Yy CHJIOCH; 3 — CHJIOC AJIA
CHUPOBHHH; 4 — IPUCTPill YCMOKTYBaHHSI KOPMY ITHEBMOPO3MOIIIOBaYeM; 5 — npobapka MOJIOTKOBa; 6 —
OyHKep npuiManbHUN 17151 O0poIIHa; 7 — po3BaHTaXyBay; 8 — OyHKep MpUHMabHUHA AJs OoporiHa; 9 —
TPAHCHOTPTEP IIHEKOBUH IJIs1 TpaHCHOPTYBaHHS OopomiHa y cuiocu; 10 — mHeBMopo3noaimtoBay; 11 —
CHJIOC JIJIsl TIOTIEPEIHIX cyMimei Ta 6opomniHa; 12 — KOHBelep NIHEKOBUH JJIsl TPAHCTIOPTYBaHHS OOPOIIIHA
y 3MimyBad; 13 — BOpoHKa 31 THEKOM JIIsl TPAHCIIOPTYBAaHHS CyMmilllel y 3MimnyBad; 14 — eMHICTb Hal
3MilryBadeM; 15 — rOpM3OHTaNbHUM 3MimlyBad; 16 — TpaHCIOpPTEp IMHEKOBHM JUIS TPaHCIOPTYBAaHHS
TOTOBOTO KOpMY; 17 — HOpis Uil TOTOBOTO KOpMY; 18 — TpaHCHOTEep IIHEKOBHH IJisi TPaHCIIOPTYBAaHHS
TOTOBOTO KOPMY Yy cwiiocH; 19 — cuiioc Juisi TOTOBOI Mpomykiiii; 20 — cuitoc st TOTOBOT mponykiii; 21 —
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CHJIOC JIJISI TOTOBOI TPOAYKIIiI ( 3aTaploBaHHS Y MIMIKK); 22 — KOMITpecop; 23 — MaHeIb SIeKTPpUIHA IS
IIEHTPATI30BaHOTO KOHTPOJTIO.

TexHonoriunuii npoiec BUPOOHUIITBA KOMOIKOPMIB MOJISTae y HacTynmHOoMY. Yepes Hopito 1 i TpaHcniopTep
ITHEKOBUH 2 CHpOBWHA (SUMiHB, OBEC, KYKypyZA3a 1 TOpOX) MO 4ep3i 3aBaHTaxyeTbes y cmocu 3. Lpor,
MakKyxa 1 BHCIBKM 10 Uep3i MOAAIOTh y NMPUIMaIbHUN OyHKep 8, a Jaji IIHEKOBHM TPAHCIIOPTEPOM 9 y
BiamoBigHi cuiocu 11.

st oTpruMaHHS KOMOIKOpMY, BMUKA€THCSI MOJIOTKOBa Jpodapka S5, B AKy 4epes MpUCTpiit 4 YCMOKTY€eTbCS
Ta 4M iHIIa 3epHOBa cupoBuHA. [loapiOHEHNI KOpM Yepe3 TpaHCIOPTep MOJAI0Th Y EMHICTH 6 pO3TalIOBaHy
HaJl TOPU30HTAJILHUM 3MilllyBadeM 15, Ky[au TakoX, 3aBIsSKY ITHEKOBOTO TpaHcmopTepy 12, i3 OyHkepis 10,
HAAXOJATh CHUITy4di KOpMH (Makyxa, WIpoT, BHciBku). CHpoBHHA i3 OyHKepy 6, a TaKOX MOKYIHHUH
MiHepanpHUI KoHIeHTpar (15 % 3a macoro) i3 emHOCTI 14 HaAXOAATH y TOPU3OHTAIBHUHN 3MinTyBad 15.
Jaii rotoBuii KOPM i3 TOPU30OHTAIBHOTO 3MillTyBaya 15 3aBIsSKM ITHEKOBUM TpaHcmopTepam 16 1 17 1 Hopil
18 maaxomuth y cuiocu 19, KOKHUH i3 SKMX NPU3HAYCHUH AN HAKOMMYECHHS KOHKPETHOI MapKH
koMOikopmy. Cuitoc 21 ciayrye asns 3ataproBaHHA TOTOBOT poxyKiii y mimkn. Kommpecop 22 ciyrye st
YCMOKTYBaHHS 3¢pHOBOI CHPOBHHH. J[JI IEHTPasi30BaHOTO KOHTPOIIO 3MOHTOBAHA ITaHEh eNEKTPUYIHA
23.

I'oToBa mpomyKIris 3a JOITIOMOTOIO PO3BaHTaXKyBada 7 MOJAETHCA Y CIEIiai30BaHUN aBTOTPAHCIIOPT, KU
3aBaaTaxye bCK. Kopmorex obcimyroBye 7 mpalliBHUKIB.

[Tix yac OyaiBHMIITBA CBUHOKOMIUIEKCY OYJIO 3allPOIIOHOBAHO 1 MPUHHSTO PillIEHHS MPO 301IbIICHHS HOTOo
MOTY’KHOCTI 1 BiIIOBITHO KUTBKICTh BIATOIOBAaHUX CBUHEH Oyne ctanoBuTH 30 THCSY TOJliB B pik nmpoTH 24
THCSY.

UYepes pik Mmicis 3amycKy KOMOIKOPMOBHIA 11X IpalltoBaB 3 HaBaHTaxeHHIM 80 % Bix 3aruiaHoBanoro. [pu
JOCATHEHH1 IMOBHOT MOTYKHOCTi CBHHOKOMIUIEKCY — HEOOXi1THO MEPEBOAUTH POOOTY KOMOIKOPMOBOTO LIEXY
B TpH 3MiHH. L{e B CBOIO Yepry BUKIIMKA€ 3aHETIOKOEHHS 110 IEBHUX MPUYNHAX:

1. 3Ha4YHO MiIBUIYETHCSI BUKOPUCTAHHS €JIEKTPOCHEPTi.

2. 3pocTae OromKeT 3apo0iTHOT TIIaTH (TPETs 3MiHa MEPCOHATY).

3. YHEeMOXIJIMBIIOEThCA 3yNMHKA 1IeXy B aBapiiHOMY PEXHMi, a TAKOXK IS MPOPITaKTHYHUX 1 pEMOHTHUX
poOIT.

4. Pobora TexHoNmoOriYHOTO OONamHaHHA Oyle NPOXOJWTH 3 BEIMKUM HaBaHTaKEHHSM Oe3 3amacy
MOTYKHOCTI 1 BOHO HIBHJIKO Oy/ie 3HOIIIYBATHCh.

5. Ilpwu aBapiitHiii napTii (HeAKiCHHUIA KOMOIKOpPM) KOpMY 1 HeTaiiHii 3aMiHi KOMOIKOPMOBHH 1IeX HE B 3MO3i
Oy/ie B KOPOTKHIA CTPOK BUTOTOBUTH iHIIY MApPTii0 KOMOIKOpMY.

Tomy s 3abe3neueHHss CBUHOKOMIUIEKCY SIKICHUMHM KOPMaMH 1 BIiJIIOBIIHO 3 METOK 3HWKEHHS
c001BapTOCTI BUPOOHHIITBA CBHHUHN HAMH 3aIIPOTIOHOBaHA PEKOHCTPYKIIIS MPOIeCy KOPMOBUPOOHHIITBA.
Kpim Toro, mpoBeieHa TeXHIYHA MOAEPHi3allisl iCHYIOYOr0o KOPMOIIEXY TaCTh MOXKIJIMBICTE TPUCBOITH HOMY
CTaTyc KOMOIKOPMOBOTO 3aBOJIY. 3 Ii€0 METOK HaMH 3allpPONOHOBAHO JEKUIbKA €TaIliB MOJAEpHi3alil
KOPMOIIEXY.

Ha mepmromy ertami Ham# 3ampoIIOHOBaHO PO3AUTUTH JO3yBaHHS 3€PHOBOI TPyNH 1 OUTKOBO-BiTaMiHHHUX
N00aBOK.

Ha npyromy etami jist 3017bII€HHS TPOAYKTHUBHOCTI 1 CTBOPEHHS yMOB JIJIsl piIBHOMIPHOi poOOTH ApOOapoK
B TEXHOJIOTIYHY CXeMy KOMOIKOPMOBOTO II€Xy BKJIFOUHMIIN JIOIATKOBI OyHKEpH JUIsl MOApiOHEHOi 3epHOBOT
CHPOBUHU.

Ha tpeThomy eTami nojapiOHEHA 3epHOBA CHUPOBHHA JIO3YETHCS HA JIOJATKOBHMX Barax i 3aBaHTa)KY€ThCS B
OyHKep HaJl 3MilIyBavyeM.

Ha uerBepTomy ertami, OHOYAacCHO 3 JO3yBaHHSIM 3€pHOBOI IpynH, BiAOyBaeThCs 103yBaHHS O1JIKOBO-
MiHEpaJIbHOI TPYNMU y HOBI OyHKEepHI Bard, sKi BCTAHOBJIOIOTH MiJ OyHKEpaMHU IIPOTIB 3 METOO
MiIBUIICHHS TOYHOCTI JO3yBaHHSI.

Ha m’stomy erari, icHyroui OyHKepHi Baru, 1o BCTAHOBJICH] HaJ 3MillyBadeM OyayTh BUKOPHCTOBYBATHCS
B SIKOCTI OyHKepa i He OyayTh 3aJlisiHi B TIPOIIECi JI03yBaHHSI.

Ha mocTomy erarri, 3 METOI0 3MEHIIICHHS JIOBKWHU JI03yBAIBHUX ITHEKIB JJISI IPEMIKCIB 3aIIPOIIOHOBAHO
nepeHecTy OyHKepa MPeMiKCiB 10 OyHKepa HIPOTiB.

Ha cromomy eTani nponoHyeThCs T0AATKOBO MPOBECTH PEKOHCTPYKIIIO JTiHIT eKCTPYlyBaHHs 3€pHA Ta JIiHi1
MiJTOTOBKH BUCIBOK 1 IpoTy (puc. 3).
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Puc. 3 . Cxema TeXHOIIOTIYHOI JIiHIT IPUTOTYBaHH MIPOTiB: 1-OyHKep IIs coi; 2-eKcTpyaep; 3-)KUBIIEHUK
IIHEKOBHI NepeCcyBHUIA; 4-0X0JI04KyBad B KOMITICKTI 3 IUKJIOHOM; 5-apo0bapka MOJIOTKOBA.

TexHonoriyHMN Mpolec BUPOOHUITBA LMIPOTY MOBHOXXHMPOBOI COI TakHif: 3 elieBaTopa 3€pHO IONanae B
HaKOMMYyBaJIbHUH OyHKep 1, a mOTiM B eKCTpyaep 2 Ha mepepoOKy. BuroToeneHuil ekcTpynar depes
JKUBWJIBHHUK 3 MOJAETHCS 10 0XOJI0MKyBada 4. OX0JIo)kKeHa CHPOBHHA KUBUIILHUKOM 3 HaJIXOIUTh HA
nmoIpiOHEHHS 10 IpodapKu S i MOTIM O KOMOIKOPMOBOTO 3aBOJY.

[TapanenbHO 3HAXOOUTHCS I11€ OAUH EKCTPYIEP — VISl 3ePHOBOI IPYIH (KyKypY/I3U Ta SIMMEHIO a00 MIIeHUL
) SIKMii BUKOPUCTOBYETHCS 32 MOTPEOH.

TexHooriuHa cxemMa KOMOIKOPMOBOTO 3aBOJTY ITICJIsl PEKOHCTPYKIIIl: HaBe/ieHa Ha puc. 4.

IIpouec BupoOHUIITBA KOMOIKOpMY HACTYITHHUM — 3€pHOBA Ipylia 3 ejeBaTopa mo Hopii 1, 2 1 FTBUHTOBHUX
KOHBEEPIB 3 1 5 MOTparuisie Ha JiHiI0 TiATOTOBKU cUpoBUHH | y — OyHKepH Juis 30epiraHHst 3epHa sIMEHIO,
nmeHui 6, 7, 8, 9, a gani mHeBMaTHYHI IpoOapKu 3 MarHiTHUMHU cemaparopamu 11, 12, 13 nopatoThest Ha
miHito no3ysanHs Il y nukimonu po3BanTaxysadi 14, 15, 16, a motiMm — OyHKepH JuIa OAPIOHEHOTO 3epHA
MIISHHUIT, TIMeHs, KyKypya3u 17, 18, 19 i uepes reunTOBI KOHBeepu 20, 21, 22 —y 3MinryBa4-Baru 23.

3 METOI SHEePro30eperkeHHs y JIHI0 IMiJrOTOBKH CHPOBUHHU | JTIOIATKOBO 3MOHTOBaHA JIpoOapka 3epHa
(RVO-22) 10, mpomyKTHUBHICTIO 5 T/T0A., CHOXKKBaouH 22 KBT, mpoTH ApoOapoK 3 MarHiTHUM CenaparopoM
11, 12, 13, axi menm npoaykrusHi (3,0 T/rox.) i eHepro3arpaninri (37 kBr).

[Mepemimanuii KopM i3 3MilllyBada-Bard 23 HalpaBIISIETHCS 32 JOMOMOTOIO HOpil 24 y HaA3MINTyBaIbHUHA
oynkep 25. Crou TaKoK HAJXOISATh MPEMIKCH Ta OiIKOBI KOPMH.

Jo3yBanHs npemikciB Ta O6ikoBux kopmiB Ha JiHiT I BinOyBaeThcs HacTymHUM ynHOM. I3 3aBanbHOI IMU
26 mpoTH, MaKyXa, BUCIBKH HAPaBISIOTHCA 110 ITHEKY 27 10 MpoMikHUX OyHKepiB 28, 29. Jlani o mHeky
30 gepe3 apobapky MOJIOTKOBY 31 KOPMHM MOCTYIAIOTh Ha HOPitO 32, sika MiiHIMaE 1X 1 Mo/1a€ Ha TBUHTOBUI
KOHBeep 33, a 3 HbOro — y OyHKepH JUIsl eKCKPYAOBaHOTO TOPOXY i coi, BUCIBOK, mIpoTy 34, 35, 36, 37.
Jo30Badi 3riiHO peuenTtypH O1IKOBI KOPMHU (EKCTPYIOBaHi TOPOX 1 cosl, IIPOT, BUCIBKM) 1 MPEeMiKCH, Yepe3
BUHTOBI KoHBeepH 38, 39, 40, 41 TpaHCIOpPTYIOTHCS JI0 3MillTyBaya-Baru 42, y sKHi TaKoX 3a JJOTTIOMOTOIO
HIHEKIB 43, 44, 45 nonaroTecs npeMikcu. [laii yepe3 rBUHTOBUN KOHBEED 46 3MilllaHi eKCTPYAOBaHI TOpoxX
1 cosl, LIPOT, BUCIBKH 1 MPEMIKCH MOJAIOTHCS Y HOPIto 24, sika HamnpaBIsie y HaA3MIITYBalbHUN OyHKep 25.
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Puc. 4. TexHonoriyHa cxemMa KOMOIKOPMOBOTO 3aBOJY TICIIs peKOHCTPYKIT: 1, 2, 24, 32, 48, 57- vopii; 3,4, 5,20, 21, 22, 33,38, 39, 40, 41, 46, 49, 56 -rBUHTOBI
KoHBeepH; 4-1UKIIOH; 6. 7, 8, 9 - OyHKepH a1l 30epiraHHs 3epHa sSIUMEHIO, MIIEHULI, KyKypya3y; 1-apobapka 3epaa RVO-22; 11, 12, 13 — nHeBMaTnuHi ApoOapkH 3
MAarHiTHHUMHU cenapatopamy; 14, 15, 16 — qukiionn-po3Bantaxysadi; 17, 18, 19 — 6yHkepu st oxpiOHEHOT0 3epHa MIICHUIT, STMMEHS, KyKypya3u; 23,42 - 3minryBadi-
Bary; 25 - Ha/3MiIyBaIbHUH OyHKep; 26 — 3aBanbHa siMa Juis OinkoBuX KopwiB; 27, 30, 43, 44, 45 — miHekw; 28, 29 npomixkai OyHkepu; 31 - npobapka; 34, 35, 36,
37 - OyHKepH IS eKCKPYAOBAaHOTO TOPOXY 1 CO1, BUCIBOK, WIpoTy; 47 — mixirpiBad omii; 50, 51, 52, 53, 54, 55 - HakonnuyBasbHi OyHKEpH
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Kpim 1iporo, micias peKOHCTPYKINIi 3 METOI0 €KOHOMI IIPOTY Ta MaKyXH Ha JiHIAX 3MmintyBanas [V Briepime
Oyn0 3acToCOBaHO enekTpomigirpisad omii 47 mo 45°C, sxa mo TpyGi momae MimirpiTii HPOLYKT Y
Ha/3MilTyBanbHUH OyHkep 25. Kombikopm, i3 HOTO uepe3 HOpiro 48 momaeTbesi Ha BUPOOHUYY JIiHiIO V.
Bona npezacraBieHa TBUHTOBUM KOHBeepoM 49, siknii 1onae KOMOIKOPM 10 HIECTH HAaKOMUYyBaJIbHUX
oynkepiB 50...55. [am roroBwii KOMOIKOpM 3a JOMOMOTOIO i TBHHTOBOTO KOHBeepa 56 1 Hopii 57
BiJIBAHT)XYIOTh HA TPAHCIIOPT.

Cucrtema aBTOMaTH3aLii ynpaBiliHHSI KOMOIKOPMOBHM 3aBOJZIOM, a TaKOX IMPOTrpaMHe 3a0e3MeYeHHs Aae
MOJKJTMBICTB:

- Bizyalti3yBaTé poOOTH KOMILIEKCY (poO0Ta TEXHOIOTIYHOTO 00JIaJHAHHS, YCTAHOBKA Bard KOMIIOHEHTIB
1 pakTHYHA Bara KO’KHOrO KOMIIOHEHTY B PELIETTi);

- YIIPaBISTH TPAHCIIOPTHUM 1 TEXHOJIOTIYHUM 00J1aJHAHHSIM;

- 103yBaTH KOMIIOHEHTH I10 33TaHOMY PeLenTy (JUIs MiABUIIEHHS TOYHOCTI JO3yBAaHHS 3aCTOCOBYEMO JIBOX
HIBUIKICHE JO3YBaHHS 3 IOTIOMOT0I0 YaCTOTHUX NIEPETBOPIOBAYIB);

- IPOCTE 3aBAaHHS 1 KOPUTYBAaHHS peLenTiB B 0a3i TEXHOJOTa,;

- BUOIip perenTiB B 06a3i omepaTopa;

- CKJI/IaHHSA 3BITiB 1 apXiBiB MO BHKOPHCTAaHWM KOMITOHEHTaM Ta CyMIIlaM 3a MEeBHHUH mepiof (3MiHa,
THUXJICHb, MICSIIb);

- aBTOMaTHYHE KOPUTYBAaHHS Baru Juisi 3a0e3medeHHst MaKCUMAaJIbHOI TOYHOCTI JT03YBaHHS KOMITOHEHTIB;

- 3aJITaBaHHS Yacy 3MiITyBaHHS KOMIIOHEHTIB;

- IHIUKAaIlis aBapiiHUX CUTYaIlil;

- BXiJl B CEaHC IIiJT IapoJieM JIjIsi KOXKHOTO OTiepaTopa;

- BXiJI ITiJT OKpEMHUM TapoJieM B 0a3y PEIemnTiB Ta 3BiTiB;

- MOXKJIUBICTh BIIJIAJICHOTO JOCTYIY JIO YNPaBJISIFOYOTO KOMIT'IOTEpa i OTPUMaHHS iH(opMaIlii mpo
poboty 3aBojy (Bi3yasizallis TEXHOJIOTIYHOTO MPOIECY Ta JOCTYII JI0 3BiTiB). 32 HOBMX YMOB BUPOOHHMIITBA
OanaHcyBaHHS OKMBHHUX PEUOBHH y KOMOIKOpMaXx JIOCSTA€ThCS 32 paxyHOK BBeAeHHS 1-3 % mnpemikcis
npotu 10-25 %.

PerienTii 0CHOBHUX KOMOIKOPMIB, 1110 BUKOPHUCTOBYIOTHCS HA CBUHOKOMILICKCI, HaBEJICHO B TaOmini 1.
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Tabmuus 1. PenenTu 0CHOBHUX KOMOiIKOPMIB, III0 BAUKOPHCTOBYIOTHCSI HAa CBHHOKOMILIeKci, %0

Ckamosi Iima 1 Mo pexoHCTpyKIIii | Ilicmss peKoHCTPYKIIii

KOMOiKOpMY KT craprep TpOBEp (himim cTapTep TrpoBep (hinim
/TpH. KT TpH. KT TpH. KT TpH. KT TpH. KT TpH. KT TpH.

Kykypyaza 7 250 1750 200 1400 200 1400 300 2100 220 1540 200 1400

[Mennns 7 300 2100 270 1890 280 1960 250 1750 240 1680 240 1680

SumiHb 7 200 1400 300 2100 300 2100 150 1050 300 2100 270 1890

BB -25 % 45,8 250 11450

BB/I-10% 429 230 9867 220 9438

pot coeBuit 20 160 3200 120 2400 80 1600

Lpom 9 90 810 100 90

COHSIIITHUKA

Bucisku 4 80 320 80 1600

Omist 50 10 500 15 750 10 500

[pemikc 66 40 2640 25 1650 20 1320

Bceboro 1000 16700 1000 15257 1000 14898 1000 12050 1000 10440 1000 9610
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3 Tabu.1. BUAHO, IO BapTiCTh TOTOBUX KOMOIKOPMIB IICS PEKOHCTPYKINI KOMOIKOPMOBOTO BHPOOHHUIITBA
3MeHImnace Ha 25-35 % 3a paxyHOK MOXIHMBOCTI BBeleHHS 1-3 % mpemikciB i Oinbin nemeBoi GiIKOBO-
HIPOTOBOI rpynH. BiAmoBinHO i B cTpyKTypi co0iBapTOCTI MPOAYKLiI CBUHOKOMIUIEKCY 33 paXyHOK 3HHKCHHS
BapTOCTI KOPMIiB IIOMITHO 3HMKEHHS BUTPATHOI YacTUHM (TabIIL. 2).

Tabnuis 2. BupoOHHUTBO Ta codiBapTicTh NPOAYKLIII CBUHOKOMILIEKCY 32 JIBA CYMiKHi pOKH

[TokazHuk Jlo pekoHCTpyKIIii Hicas
PEKOHCTPYKITii

[loroniB’si HA MOYAaTKy POKY, BCHOTO TOJL. 14737 1415 14973 15165
OTpuMaHO TPUILIOAY, TOI. 35695 36276 35713 36391
BanoBe BHPOOHHITBO TOHH. 3071 2988 3215 3275
Cepenabom000BHH TPHUPICT, TPH. 597 578 609 632
Ha cepenHpOpIUHY CBHHOMATKY, KT 2760 2944 3052 3058
Co0iBapTicTh 1 royoBHU 3a1iKOBOO Baroto, 108, TpH. 4977 4904 4762 4728
Co0iBapTicTh 1 TO70BY NPUTLIONY, TPH. 559 534 546 540
[Ipsimi BUTparu Ha BUPOOHUIITBO MPOMYKINT 3aTiKOBOIO Baroio, 108, rpH.:
Kopma 3883 3762 3541 3536
Tamm 704 716 721 725
3araibHOBUPOOHHUYI, Ta aMOPTH3AILIS 490 485 500 467

Jani Tabmurii 2 cBiq4aTh Mpo Te, M0 3aBISKY MPOBEACHOT peKOHCTPYKIIil 1 MOAEpHi3allii Ha CBHHOKOMILIEKCI
MOKPAIIWINCS TTOKA3HUKU BUPOOHMLTBA. Tak, moroiis’s Bupociio Ha 32 %, BajgoBe BUpoOHULTBO Ha 7,11 %,
cepenHboA000BHI TPUPICT MOroiiB’s — Ha 5,61 %. OTpumaHo MponyKiii Ha cepelHbOPIYHY CBHHOMATKY
30inpmminocs Ha 7,11%. Co6GiBapricts 1 ron. npumuony 3meHmunacs Ha 3,56 %. Burpatu Ha BUpOOHHLITBO
KOpMiB — Ha 6,43 %. Marepianu 3BiTiB rocriogapcTsa 3a 6a30BOro BapiaHTy HMOKa3alH, 10 B CEPEAHBOMY Oyio
OTPHUMAaHO BaJoBOi MpoayKii y po3mipi (3071+2988) : 2 =3034,5 1. 3a HOBOTO BapiaHTy BajoBE BUPOOHHUIITBO
TOHH cknano (3215+3272) : 2 = 3243,5 1. BukopucToByIouu BiAnoBinHY (GopMyny 3HAXOAMMO BapTiCTh
OCHOBHOI JTOJJaTKOBOI MIPOIYKIIii.

E =29000 x 3034,5 x 6,88:100 x 0,75; E = 500545,8 rpH.

BUCHOBOK

HaBezieHi BuIIe jaHi CBiiYaTh Npo JOIIBHICTH MPOBEACHOI PEKOHCTPYKIIIT Ta MOAEpHi3allii KOMOIKOPMOBOTO
3aBO/y, SKa TIOMITHO 3MEHINWIA COOIBapTICTh BIACHUX KOMOIKOPMIB 1 CTBOpHJIA MEPEAYMOBH IS
peHTa0eTbHOTO BUPOOHHIITBA CBHHUHHU.

IlepcniekTHBY MOAAIBIIOT0 PO3BUTKY JAAHOTO HAMPSMKY HAyKOBOI poOOTH Oye CIpsSIMOBAaHO Ha PO3BHUTOK
KOMOIKOPMOBOTO 3aBO/ly HUIIXOM BrKopucTanHs TexHouorii NIR.
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TECHNOLOGY OF STORAGE OF GRAIN AND PRODUCTION OF FEED AND PIG COMPLEX
AGROPRIME HOLDING LLC

V. Maslov, V. Lymar, V. lvanov, T. Konks
TOB «Aeponpatim Xonouney Odecvkoi obnacmi
Tuecmumym ceunapcmea i acponpomuciogozo supoonuymea HAAH

The article analyzes the production experience of the pig complex LLC «Agroprime Holding» of the Odessa
region and proposes a number of technological solutions for the modernization of the feed preparation line.
The purpose of the research was to investigate the technology of grain storage and production of fodder and
pig complex of LLC «Agroprime Holdingy, to identify problematic issues and to determine ways to improve
the efficiency of the compound feed plant.

The method of research is the method of theoretical generalization and monographic analysis of studies on a
problematic issue.

In order to provide the pig complex with high-quality fodder and, accordingly, to reduce the cost of pork
production, we have proposed a reconstruction of the fodder production process. For this purpose, we have
proposed several stages of modernization of the feed mill. at the first stage, we suggested dividing the dosage
of the grain group and protein-vitamin supplements; at the second stage, in order to increase productivity and
create conditions for the uniform operation of crushers, additional bunkers for crushed grain raw materials
were included in the technological scheme of the compound feed shop; at the third stage, crushed grain raw
materials are dosed on additional scales and loaded into the hopper above the mixer; at the fourth stage,
simultaneously with the dosing of the grain group, the protein-mineral group is dosed into new hopper scales,
which are installed under the meal hoppers in order to increase the dosing accuracy; at the fifth stage, the
existing hopper scales installed above the mixer will be used as a hopper and will not be involved in the dosing
process; at the sixth stage, in order to reduce the length of dosing screws for premixes, it is proposed to move
the premix hopper to the meal hopper.

It was established that the complex of organizational and technological works contributed to the increase in
the production of products of the pig complex and to the reduction of its cost price.

Key words: pig complex, elevator, reconstruction, modernization, grain, fodder, feed mill, equipment,
compound feed, production, cost price.

46


https://feedplanetmagazine.com/blog/past-present-and-future-of-the-feed-industry2-876
https://www.cambridge.org/core/journals/journal-of-applied-animal-nutrition
https://www.cambridge.org/core/journals/journal-of-applied-animal-nutrition/volume/4C3E3680675F62F542FAC3096DA5EC48
https://doi.org/10.1017/jan.2015.11
https://www.feedstrategy.com/authors/contact/15435348/aidan-connolly-fs
file:///D:/Иванов%202015/Аспиранты%202013-2014/Сискатели%202021/Комбкормовий%20%20завод/Global%20feed%20output%20jumps%202.3%25%20in%202021
https://benisonmedia.com/tips-for-the-operational-team-of-feed-mill
https://benisonmedia.com/tips-for-the-operational-team-of-feed-mill

Agrarian Bulletin of the Black Sea Littoral. 2023, Issue 109

VK 636
DOI 10.37000/abbsl.2023.109.07

IHTEHCU®IKALISA BUPOLLYBAHHS TA 3SBUPAHHSA KYKYPY/3U HA CUJIOC
IHOTOKOBO - MIUKJIOBUM METOAOM

A. SlxoBenko, C.Ymuncekuii, 1.Jlynapes, I1.I1aBnimmH, B.Makapayk
Ooecbkuil Oeporcasrull azpapHuil yHisepcumem

VY cTatrTi HaBeleHi TpaAuLiiiHa TEXHOJOT1sI BUPOILYBaHHs Ta 30MpaHHs KYKypyJ3u Ha CHIIOC 1 OCHOBHI
BUMOTH Ul JAOTPUMAHHSI CTPOKIB 3arOTOBKU CHJIOCY i SIKOCTI IbOTO KOpPMY JUIsl TBapuUH Ta HEIOJIKH
OJTHO3MIHHOI POOOTH MAIIMHHO — TPAKTOPHHX arperaTiB B CUTLCBKOMY TrocnomapcTsi. IIpuBenena cyTHICTh
BUKOHAHHSI IIOJIbOBUX MEXaHI30BaHMX POOIT MOTOKOBO — LIUKJIOBUM METOAOM, SKHH Ja€ MOXJIUBICTh 3HAYHO
CKOPOTUTH CTPOKH MPOBEJCHHS TEXHOJOTIUYHMX OMNEpaliid IIISIXOM BIPOBAKEHHS IBO3MIHHOI pOOOTH
TEXHIKM TpW 7-TOOWHHINA Tpami MexaHizaTopa B jaeHb. [IpuBeneHa iHma Qopma 3akpiluieHHS TEXHIKH 3a
MeXaHi3aTopaMH (32 JBOMa TPAaKTOPUCTaMHU ABi pi3HI MapKH TPaKTOPiB), IX pO3MOPSAAOK Mpalli, OpraHizamis
10 HOBOMY TE€XHIYHOI CITy>KOM pEeMOHTY 1 00CITyroByBaHHs TeXHikW. HaBeJeHUI alropuT™ Ajisl CrieialicTiB
roCHoAapcTBa Mpo Tmepexil Ha HOBY (opMy OUTbII e€(EeKTHBHOTO BHKOPHUCTAHHS MAIIMHO — TPAaKTOPHHUX
arperaris, Ha PillIEHHS COIIaIbHO — EKOHOMIYHHX MPOOJIEM Ha Celli.

KurouoBi ciioBa: cunoc, mexauizamopu, cmpoxu podim, cunoco36upaibHa mextika, Memoo, pelcum

npayi.

IHOCTAHOBKA IIMTAHHA:

Kykypynza B YkpaiHi € HalBaXJIMBIIIIOI0 KOPMOBOIO KYJIBTYpOIO ISt 3a0e3MeueHHs] TBAPUHHUIITBA
SIKICHUMHM KOPMOM, CHJIOCOM 1 3€JICHOIO Macor. Y KOPMOBOMY PpalliOHI BEJIHKOI poraToi XyAoOW 3HAYHY
gactuHy, Omm3pko 50-60%, cranoBuTh cumoc. Takuii miHHMHA KopMm MicTuTh 9-12% OinkiB, 65-70%
BYIJIE€BOAIB, 4 — 8 % omnii, 1,5 — 2% MiHepanbHUX pedoBuH [1].

3a ypoKaifHICTIO Ta XapuOBHMHU SIKOCTSIMH KyKypy/i3a IepeBaxkae BCi iHIII 3epHODYpakHi KyJIbTYpPH.
[Tpu noTpuMaHHI BCiX BUMOT arpOTEXHIKH KYKypy/3a Ha CHJIOC 3/IaTHA 3a0e3MeUnTH BPOXKaWHICTh 10 600 —
800 m/ra i HaBiTh Bumie. 1100 CTBOPUTH BHCOKOSKICHUI CHIIOC, HEOOXiTHO CTBOPUTH ONTHMANBbHI YMOBH
BUPOIILYBaHHS KYKYPY/I3H 1 OCOOJIMBO 3HAYHO 3MEHIIUTH CTPOKH 30MpaHHs ii Ha CHJIIOC.

AHAJII3 OCTAHHIX JOCJIIIKEHb

Pi3HOMaHITHI TEXHOJOTIi 3aroTiBii CHJIOCY BKJIIOYAIOTh Y ce0e HACTYITHI omeparlii, CKOIIyBaHHS
POCIHH, X TO/IpiIOHEHHS Ta 3aBaHTaKEHHS Y TPAHCIIOPTHI 3aCO0H, TPAHCIIOPTYBAHHS CHJIOCHOT MacH JI0 MiCIist
30epiraHHsi, BHECEHHs KOHCEpPBAHTIB, PO3PIBHIOBAHHS Ta YIIUILHEHHS Macu TepMeTH3allis 3allOBHEHUX
CWJIOCHHX TpaHIel Ta 6amr [2].

THIOBI TEXHOJIOTIYHI KapTH HAa BUPOILYBaHHS KYKYpy/A3HW Ha cuijoc Ha 0a3oBii mmomi 100 ra mpu
BHKOHAHHI Cy4acHOIO TEXHIKOO B OLIBIIOCTI TociogapeTBax Oniechkoi 00acTi mianyoTs npoBeaeHHs 10-12
TEXHOJIOTIYHUX Omepalliii (BiJ IMCKyBaHHS CTEPHi, BHECEHHS OpraHiYHUX 1 MiHEpAJIbHUX TOOPUB Ta OPaHKH,
OOpOHYBaHHS, KYJIbTUBAIIII IIOCIBY JIO pUXJICHHS MKPSJIb, BHECCHHS TepOIllM/IiB 1 CKONITYBaHHSI 3€JIEHOI MacH)
HaBITh Cy4YaCHOI HOBOIO TexHikoi 3a 40-45 nuiB mpu 10 TOAMHHIA TPHUBAJIOCTI 3MiHM 3a J00Y I
MEXaHi3aTopiB.

A ocobnuBO mepion 30upaHHs KYKypyA3W Ha CHIJIOC TIOBHHEH BiANOBINATH HASBHOCTI Y POCIHMHAX
HaMOIBIIOT KUTBKOCTI MOXUBHUX PEYOBUH — (ha3a MOJIIOYHO — BOCKOBOI CTUTIIOCTI. Bucora 3pi3y creden — He
Oinpiue §...10 cM. BosnoricTe cunocHoi Macu npu 10BKUHI HoApiOHIoBaHNX YacTHHOK 20...30 MM moBHHHaA
CTaHOBHUTH 65 — 75%. 3araibHi BTpaTu npu 30MpaHHI Ta TPAHCIIOPTYBAHHI KYKYpPYy/I31 Ha CHJIOC HE TIOBUHHI
niepeBuntyBaTH 3%.

MexaHi30BaHi TEXHOJIOTIi 3aroTiBlli CHJIOCY IepeadadyaroTb, B OCHOBHOMY, BHKOPHCTAHHS
BUCOKONPOJAYKTUBHUX CaMOXiJHUX Ta MNPUYINHUX KOMOaiHIB, TPaHCHOPTHUX 3acO0iB  BeTMKOL
BaHTAKOIIAHOMHOCTI, MalllMH ISl 3aKJIaJaHHs CHJIOCY y CXOBHIIA Ta iHoro TpamOyBanHs. Ha mowatky
BOCKOBOT CTUTJIOCTI KYKYpY/I3U Ha CHIIOC 30MparoTh KOpMo30upaibHuM KoMOaiiHoM SAryap-860, Mopain-190,
[Momecre — 3000 E-281C, E-282; K3K — 4,2; KIIN-®-30. Kombaiinu KCK-100A 00namHyrOTh MPUCTPOEM
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VBK-®-1 s BHECEHHST KOHCEPBaHTIB y moapiOHeHy Macy [2]. CuimocHy Macy YU[iIBHIOIOTh Y TPaHIIESX
ryceHn4HuMH Tpaktopomu T-150, XT3-181.20, XT3-181.22 Tta crapumu mammnamu T-130, AT-175.

3apa3 B rocronapcTBax, Jie¢ PO3BHHYTEC TBAPUHHUIITBO, 3’ SBISIOTHCS CHUIOCO30MpalibHI KOMOaWHU
CLAAS - JAGUAR -900i JAGUAR — 800 3 nBuryHamu moTyXHICTIO 10 925 k.c. 1 6apabanamu 3 42 HO)XaMu
JUIs1 3ApIOHEHHS 3eJIeH0T MacH 3 03yBaHHSAM KOHIEHTPALlii KOHCEPBAHTIB.

I mpu TaKiit BUCOKIiH MPOAYKTUBHOCTI X MAIIMH, IPY BUKOPHCTaHHI 3apy01’KHOI TPaKTOPHOI TEXHIKU
6ararrox Bimommx ¢ipm JOHN DEERE, CLAAS, Massey Fergusen, Chellenger B rocrmomapcTsax 11i MaIinHu
BHKOPHCTOBYIOTH 3a JieHb § — 10 ronnH, TOMy 10 BOHA 3aKpiTUIeHA 332 OJJHIM MEXaHi3aTOpOM.

A cunocHi OamTH Ta TpaHmiei HEOOXiIHO 3amMOBHIOBATH OpPOTATOM 5 — 6 aHIB 0e3 mepeps,
3a0e3neuytoun 30epekeHHs MOXXKUBHUX sikocTedl kopmy. [lpu 3aknmamanni cumocHoi Macu ii HEOOXimgHO
PO3piBHIOBATH Ta YIIIIbHIOBATH. HemoTprMaHHA i€l BUMOTH TPHU3BOIUTH IO CAMO3ITPIBaHHS CHIIOCY, IO
3HMKYE HOTO MOKUBHI siKocTi. TemIiepaTypa mapy yuiiasHeHoI MacH He MOBHHHA NepeBuinyBatu 30 rpagyciB
Lenbcis. 3a oMuH eHb PErJaMeHTYEThCS YKIAAAaTH Ha 30epiraHHs map MoApiOHEHUX POCIUH TOBLIMHOIO
0,8...1,2 M y Tpanmesx ta 4...5 M y cuiocHUX OamTax. Sk BigoMo, SIKiCTh 3aKJIalaHHs CHJIOCY Ha 30epiranHs
OLIIHIOIOTh 3a JIBOMa OCHOBHUMHM IIOKa3HMKAaMM: TPHUBAJIICTIO HAIIOBHEHHS CXOBHUINA Ta 00 €MHOIO Baror
cuiocy. BiqmiHHOIO BBaxaroTh poOOTY, KOJIU MepioA 3akiaJaHHs ogHoro cxoBumia mictkictio 1000...3500 1
He nepeBHIrye 3...4 qHi, TomycKaeThes - S...6 mHiB. CHIIOC BBaXKAIOTh BHCOKOI SIKOCTI, SKIIO HOro 00’eMHa
Bara Oyze nepeBumryBatu 600 kr/m3. Skmro et nokasauk oyae meHmre 500 kr/M3, SKiCTh CHIIOCY BBAKAETHCS
He3a0BUIBHOIO. [1].

PE3YJIBTATH BJJACHUX JOCJIIKEHb

Bci momboBi MexaHi30BaHi poOOTH MOTPIOHO BUKOHYBATH K MOXKHA IIBHIIIIE. BUSABISETHCS MOXKHA 1
1€ TI0Ka3y€e BIIPOBAHKEHHS TIOTOKOBO — IIUKJIOBOT'O METO/IY BUKOPUCTAHHS TEXHIKH 1 Tpalli MexaHi3aTopiB 0e3
BCAKHX M07aTKoBUX BUTpar [3,4,5,6]. Ilpu 1iboMy MeTOMI 3a0€3MEeUyEThCS UiTKE BUKOHAHHS BCiX OMepartii
TEXHOJIOTI1 BUPOIIyBaHHs 1 30UpaHHs BPOXKal0 KyJIbTYp Ha LUKJIAaX, BUKOHYIOUH IX IOCIHiZOBHO, IIOTOKOBO.
Koxna omeparrisi muKITy MPOBOAUTHCS BCIEI0 HAWOLTBIT €PEKTHBHOIO TEXHIKOIO, sIKA € B TOCMOJAPCTBI, IS
i€l omepariii, iHIII MamMHUA CTOATh. Ha 1iii omepamii, ska B AaHWH 4Yac € OCHOBHOIO JJIs OJCPIKaHHS
HaMKpaIoro Bpoxaro, CKOHIIEHTPOBYIOTh BC1 TEXHIYHI 1 TPYAOBI PECypCH, SIKi € B TOCIIOIAPCTBI Ha 1Iel epiof.

B weit yac mMexaHi3aTopy HpaloOTh B ABi 3MiHM 10 7 TOJMH HA OZHOMY M TOMY X TPakToOpi — 10
3aKiHYEHHS TeXHOJOr1uHOi onepauii. [lepe3Minka nmpoBoauThCS B NeHHUHN Yac. Tomy nBa abo Tpu TPaKTOpH
PI3HOTO TEXHOJIOTIYHOTrO mNpu3HaueHHs (Hampukian Tpakrop T-150 i tpakrop FOM3-6), kombaiinu Ta
HEOOXigHMH 1uieiid ClIbCHKOrocnoAapchbKUX MaIInH. Jleska yacTuHa TEeXHIKH NepexXoIuTh Y Pe3epBHY, sKa
HE NMPUIMAE yyacTi B OJIbOBUX poOOTax.

[Tpu poGOTI B IBI 3MiHU BCTAHOBIIOETHCS TAKUI PEXXAM POOOUOTO JTHS JJIsi MEXaHI3aToOPiB, IKUK OH
JI03BOJIMB TIEBHOKO MipOIO BUKOPHUCTOBYBATH CBITJIOBHH JIeHb. MexaHi3aTopH MpaIioloTh Mo 7 TOIUH Ha 100y,
SIK B TIPOMUCIIOBOCTI, a TPAKTOP BUKOHYE JIBI HOPMU BUPOOITKY. A Ha TaKWX OMEpallisx, SK OpaHKa, CyIUTbHE
OOpOHYBaHHS UM KyJIBTHBAIIiSI, MOYKHA MPALIOBATH 1 B TP 3MiHH Ha 100y, BUKOHYIOUH TPpU HOPMH. TpakTop
MMOBUHEH MpaIfoBaT 2 — 3 3MIiHHU, @ MEXaHi3aTOp TIIBKH OJHY.

[TouaTox poboTn BcTaHOBIMIOETECSA B 5,30 unm 6.00 paHKy 3a paxyHOK CKOpPOYEHHs CHifmaHKy 1o 30
XBWJIMH, a Ipyra 3MiHAa MEXaHi3aToOpiB MOXKE CKOPOTUTH yac Beuepi. L{um mocsraeTscsi HOpManbHUN HIYHUH
BiJIIOYMHOK TPAKTOPHUCTIB JIPYTol 3MiHU, TOMY IIO 3a PEIITY TOAWH BiH OBUHEH JI0TXaTH J0JI0MY, BIITOYUTH
1 Ha paHOK ITOBEPHYTHCS J0 arperary B IOJIe Ui MPOIOBXKEHHS Mpalli B MepIry 3MiHy. SIKII0 HA BUKOHAHHS
onHiel omepauii mpaimroe JeKilbka MeXaHi3aTOpiB, TO BOHHM IicHs 3aKiHYEHHS APYroi 3MiHM 3MOXYTb
3aHOYYBATH Y MEPECYBHOMY BarOHYHKY, & BPaHI[i IPUCTYITUTH JIO MpPaIli B TIEPIIy 3MiHY.

MexaHizatop nepiioi 3MiHH BiIIOYKMBAE BAOMA 1Ty 100y. MO)KHA i BUMTHCS 3a0YHO, ITiBUIIYBATH
CBill KynbTypHHH 1 ¢axoBuil piBeHb, MOXXHA 3aliMaTHCS BHXOBaHHSAM JiT€H 1 BJIAaCHUM JOMALIHIM
rocrogapctBom [8]. Tlepemawya arperary oaWH OJHOMY, TEXHiUuHE OOCIyrOBYBaHHS, YCYBaHHS ITOJOMOK
MPOBOJUTHCS JIBOMa TPAKTOPUCTAMHU, MAHCTPOM — HAJQJIYUKOM 1 CIIOCapsSMH — PEMOHTHHKAMH B 4ac
nepe3minku 3 13,00 1o 14,00 a6o 3 13,30 mo 14,30. JlocTaBka MeXaHi3aTopiB JJs Mpalli B MOJI i JTOAOMY
MPOBOJUTHCS TPAHCIIOPTOM rocnoaapcTsa [6].

OjiHI€I0 3 TOJIOBHUX YMOB BTUICHHSI IIOTOKOBO — IIMKJIOBOTO METOJY € CTBOPEHHS CIEIiali30BaHMX
Cyx0 I MIArOTOBKM TEXHIKM J0 pOOOTH, IX TEXHOJOTIYHOI Hajmaaku 1 30epiranHs. KoskHa
CLIBCBKOrOCNOZapChka MallMHA MOBHHHA OyTH 3aKpilsieHa 3a TPaKTOPHUCTOM 4YM CIIOCapeM: Ha 3yO0oBii
6oponi moBuHHI Oyt 18I 1Hdpu — I 1 2. (IIl — HOMep Mapw TPaKTOPHUCTIB, a 2 — HOMEp CIIrOcaps —
PEMOHTHHKA).
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[IpusHadeHi 3 ymciaa HAMOLIBII JOCBITYCHHUX MEXaHI3aTOpIB MaWCTPH HAJaI4MKH 13 3apOOiTHOIO
IUIaTOIO0 BUIIOKIO HIXK y MEXaHi3aTOpiB A0Ope TOTYIOTh FOJOBHY Ta PE3€PBHY TEXHIKY. Y BHNAAKY TOJIOMKH
arperaty MexaHi3aTop HpPOJOBXKYe POOOTYy Ha pe3epBHIH TEeXHilll, a8 PEMOHTHUKH NPUBOISATH Y MOPSIOK
HecnpaHy. Lli ciry>x0u KOKeH JIeHb, KOJI MTPOXOAUTH repe3Minka 3 13 1o 14 roxuH, Tex nepeOyBaroTh B IO,
MPOBOJATH TEXHIUHE 00CITYrOBYBaHHSI arperaTiB B MPUCYTHOCTI 1 32 IOIIOMOTOI0 TPaKTOPHUCTIB.

lonoBHI crenianicTu rocnogapcTa (iHXeHep, arpoHOM, €KOHOMICT) 3a MHUHYJII POKM BH3HAUYaAIOTh
MTOYATOK 1 KIHEeTb KOXKHOI omepartlii Mpy BUPOIIYBaHHI KOXKHOT KyJIbTypH, HAPUKIAA KyKypya3U Ha CHIIOC, 1
BH3HAYAIOTh KUTBKICTH BCHOTO JHIB OyJI0 MOTpadyeHO Ha BUPOIIYBaHHS i€l KYyJIbTypu MPH OJHO3MIHHIN
po6orti. [ToTiM ckanaroTh 3BEICHHI IJIaH MEXaHi30BaHUX POOIT [0 BUPOLIYBAaHHIO KYKYpPYI3U Ha CHJIOC, JIe
Ha KOKHY poOOTYy IJIaHYIOTh BCi arperaTd roCOAapCTBa, SIKi MOXKYTh BUKOHYBATH L0 OIEpalilo, INIaHyI0Th
poOoTH B B 3MiHH 1 BU3HAYAIOTH KUTBKICT IMAJMBO — MACTHIIFHUX MaTepialliB Ha KOXHY omepartito [6] i Ha
BECh KOMIUIEKC po0iT. A moOyAyBaBIIK Tpadik MAITHMHOBUKOPUCTAHHA (3alEKHICTh KiBKOCTI TPaKTOPIB i
KUIBKICTh BUTPAYCHOTO TAJIMBA BiJl MOYATKY JIO KiHIIA KOXKHOI Omepallii), 1ae MOKIUBICTh MaTH PO3PaxXyHOK
3amacy I[IMM Ha Bci onepartii [utst i€l KyIbTypH.

IToTOKOBO — IUKIIOBU METOJ AyXe MiAXOAWUTH 1 Il podoTu (hepmepiB, AKi CaMOCTIHHO MOBHUHHI
BUKOHYBaTH OJHY OIEpalliio 3a APYyrolo, IOTOYHO, 3T1THO Tpadika MaIIMHOBUKOPHCTAHHS.

TakuMm urHOM, He 30LTBIIYIOUN CKIIAAy TEXHIKH 1 KITPKOCTI MEXaHi3aTOPIB, a TUTHKH MOAEPHIZYIOUH
iXx poboTy 3a paxyHOK [JBO3MIHKMA, MOXXHAa BHPIIIYBaTH 1 €proHOMIYHy MpoOieMy BiTHOCHH
CLIBCBKOT'OCITOIAPCHKOI TEXHIKH 1 JIFOIUHHU.

BN CHOBKH

1. BripoBamxeHHsI TOTOKOBO — MAKIIOBOTO METOAY MPY BUPOIIYBaHHI KYKYpYI3u Ha CHIIOC (SIK 1
THIINX CLUTBCHKOTOCHOAAPCHKHUX KYJIBTYP) JO3BOJISE 3MEHIIUTH CTPOKH BUKOHAHHS MOJILOBHX MEXaHI30BaHUX
poOiT Maibke Ha TONOBHUHY , Ha 45 — 50%.

2. Le nae MoxnuBicTh 301NbIIyBaTH BUXix BajoBoi npoaykuii Ha 18 —20% i 3HAYHO MOKpAILUTH
SIKICTb.

3. JleHHuit BUpOOITOK MallIMHO-TPAKTOPHUX arperariB 301U1bIyeThes B 1,7 — 2 pasu.

4, Koedoimient 3mianocTi qocsrae 1,8 — 1,9.

5. [IpocToi TexHikK 3 TEXHIYHUX IPUYHH 3MEHIIYIOTHCS HATIOJIOBUHY .

6. MexaHi3aTopu Ha Celli MPAIIOITh 10 7 TOJMH Ha JI00Y, K B IPOMHCIOBOCTI, a8 TOMY CYTTEBO

MOKpPAaIy€TbCA COLIiaJ'II:HO — EKOHOMIYHUM e(l)eKT Bi,[[ BIPOBAPKCHHA ITOTOKOBO — LIHUKIIOBOIO METOAY
BUKOPUCTAHHS TEXHIKHU.
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INTENSIFICATION OF GROWING AND HARVESTING OF CORN FOR SILOS BY FLOW-
CYCLE METHOD

A. Yakovenko, S. Uminsky, I. Dudarev, P. Pavlishyn, V. Makarchuk
Oodecovkruil 0eporcasHull azpapHull yHigepcumem

The article presents the traditional technology of growing and harvesting corn for silage, and the main
requirements for meeting the terms of harvesting silage and the quality of this feed for animals, as well as the
disadvantages of single-shift operation of machine-tractor units in agriculture. The essence of performing field
mechanized works by a flow-cyclic method is given, which makes it possible to significantly shorten the period
of technological operations by introducing two-shift work of equipment with 7-hour work of the mechanist
per day. A different form of securing equipment for mechanized operators (two different brands of tractors for
two tractor drivers), their work schedule, organization of a new technical service for repair and maintenance
of equipment is given. The given algorithm for farm specialists is about the transition to a new form of more
efficient use of machine-tractor units, to solve social and economic problems in the countryside.

Key words: silage, mechanizers, terms of work, power-harvesting equip
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EVALUATION OF THIAMINE AND RIBOFLAVIN CONTENT IN FEED AND BVD

I. Dudarev, S. Uminsky, A. Moskalyuk, S. Zhitkov
Odessa State Agrarian University

The need for the content of vitamins in compound feed are decisive elements that significantly affect the
development of the animal's body, their metabolism, reproduction and general condition. Taking into account
the nature of vitamins and depending on the ability to dissolve, vitamins are divided into main groups, these
are those that dissolve in fats (A, D, etc.), and those that dissolve in water, group B. Adding vitamins to
compound feed during fattening animals is difficult to overestimate, because the body, with the exception of
vitamins D and B1, does not have the ability to synthesize them, and the lack of vitamins is the cause of various
complications and disorders of physiological indicators of animals. Cereal plants are the supplier of almost all
representatives of B vitamins (except B12). The content of group B vitamins in cereal crops, which are widely
used in feed production, depends on such factors as genotype, methods of processing before the production of
compound feed, storage conditions, and others.

The quantitative determination of vitamins and the use of modern methods for the formation of a balance of
vitamins in compound feed and BVD is an urgent task of manufacturers engaged in the production of
compound feed for animals and poultry.

Key words: thiamine, riboflavin combined feed, BVD, methods, analysis, substance.

PROBLEM

For the quantitative determination of vitamins of group B, it is necessary to break down the complexes and
isolate the studied vitamin in a free form available for physicochemical analysis. The release of thiamine from
the bound state can be carried out with the help of acid hydrolysis and under the influence of phosphotase and
proteolytic enzymes.

ANALYSIS OF THE LATEST RESEARCH

Vitamins of group B are necessary for the formation of a healthy animal body and ensuring reproductive
functions. Vitamins of this group should be supplied to animals together with the feed they will receive during
fattening. Group B vitamins create conditions for obtaining the necessary energy, preventing the occurrence
of pathologies, skin diseases [1,3,4].

Analysis of vitamin content is carried out to evaluate compound feed recipes and confirm the correct regime
of animal fattening. Vitamins of the specified group that entered the body with food remain in the required
amount, and the excess is excreted in the urine. Due to the fact that these vitamins are water-soluble, a small
amount of them remains in the body, so it is necessary to ensure the enrichment of feed with such substances.
A possible lack of vitamin B is a consequence of:

- lack of vitamin B in feed;

- disadvantages of fattening regimes

- the animal receiving drugs that prevent the accumulation of vitamin B;

- lack of vitamins of another group.

Vitamin B2 (riboflavin) is a coenzyme that contributes to the accumulation of necessary energy, the
metabolism of lipid composition and almost all B vitamins, and promotes blood circulation. The lack of
riboflavin is the reason for the occurrence of heart rhythm disorders, a decrease in immunity, the development
of anemia and weakness of animals [2,3,4]. Ensuring the functioning of the body and digestive tract of animals,
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they should be provided with high-quality and balanced feed, based on this, the main requirements for feed
arise, which should provide:

- compound feed must meet the needs of animals and poultry, have a sufficient amount of raw cellulose;

- feed must meet the requirements for the content of vitamins, proteins, and minerals;

- feed must meet the energy needs of animals;

- feeding should provide the body with nitrogen and easily digestible carbohydrates.

RESEARCH RESULTS

An express fluorometric method of analysis based on the oxidation of thiamine to thiochrome and measurement
of the fluorescence intensity of thiochrome is used for the quantitative determination of vitamin B in compound
feed and BVD. The method of determination is as follows. The average sample of the product under study is
ground on an electric laboratory mill, a suspension of 5 g is taken, weighed on an analytical balance, and
transferred to a 100 ml volumetric flask. Add 50 ml of 1 N sulfuric acid and place in a boiling water bath for
40 minutes for hydrolysis, stirring periodically. After that, the flask is cooled and the solution in it is brought
up to the mark with distilled water. The centrifuge is separated from the sediment and filtered through a pleated
filter. Take 20 ml of the filtrate, pass it through an adsorption column with cationite for 10 minutes to remove
fluorescent impurities. After that, the column is washed with distilled water until the universal indicator reacts
neutrally. Vitamin B1 is eluted with a boiling solution of 25% potassium chloride in 0.1 N hydrochloric acid
to a volume of 30 ml in portions of 5-6 ml for 10 minutes with stirring. Oxidation of vitamin B1 into thiochrome
is carried out in five 100 ml round-bottomed flasks. The following amount of reagents, 1st and 2nd, 1 ml of a
standard solution of vitamin B1 with a titer of 1 « 10 -5 g/ml, 3 ml of distilled water, 1 ml of a 0.1 N solution
of potassium chloride in hydrochloric acid are added to each flask. , 1.5 ml of the oxidizing mixture, 1.5 ml of
15% NaOH. 3rd and 4th, 1 ml of the test solution, 4 ml of distilled water, 1.5 ml of the oxidizing mixture. 5-
a, 1.5 ml of 15% NaOH. The oxidizing mixture is prepared 2-3 hours before the start of the analysis. Mix 5 ml
of an aqueous solution of ferric potassium and 25 ml of 15% sodium hydroxide. The contents of the flasks are
mixed well for 1 min. Extraction of vitamin B1 is carried out with N-butyl alcohol, pouring 12 ml into all
flasks. The flasks are thoroughly shaken for 3 min and the layers are allowed to separate in a dark place. The
upper alcohol layer is carefully poured into 100 ml conical flasks, which are previously filled with 0.5 g of
anhydrous sodium sulfate. The alcohol layer is dried for 10-15 minutes and poured into the cuvettes of the
fluorometer. The calculation of the content of vitamin B1 is carried out according to the formula:
_ (A-B)TvnVp10°
"~ (A4—By)Vr Vok P

1)

where:

X - content of vitamin B1 in g per 1 ton of BVD;

A - the average of the readings of the fluorometer for two parallel tested solutions;
B - reading of the fluorimeter for the control sample to the tested solution;

A - reading of the fluorometer for the standard solution;

B, - reading of the fluorimeter for the control sample to the standard solution;
Vg - amount of hydrolyzate taken for adsorption, ml;

Vp - dilution of eluate, ml;

Vok- taken for oxidation, ml;

Vn- dilution of BVD overhang, ml;

R - overhang of BVD, g;

T - titer of the standard solution, g/ml;

10° - recalculation for 1 ton BVD.

Vitamin B2 (riboflavin). An express method based on the intrinsic fluorescence of riboflavin and its derivatives
has been developed to determine the content of riboflavin in compound feed. To isolate riboflavin from
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compound feed, acid hydrolysis of 1 N sulfuric acid is used followed by treatment with a 20% solution of
trichloroacetic acid to split the bound forms. This allows you to exclude enzymatic hydrolysis, which reduces
the analysis time to 1 hour. The method of rapid determination of riboflavin content is as follows. The average
sample of compound feed is ground in an electric laboratory mill. A 5 g sample is transferred to a 100 ml
volumetric flask, 50 ml of 1 N sulfuric acid is added and placed in a boiling water bath for 20 minutes. Bring
the volume up to the mark with hot distilled water and filter while hot. The flask is rinsed with 3.5 cm? of cold
distilled water and poured onto the filter (adjusted to a volume of 100 ml), then the filtrate is mixed. To
determine vitamin B2, take 30 cm?®of the filtrate, add an equal volume of 20% trichloroacetic acid solution and
put it in a boiling water bath for 10 minutes. After cooling, adjust the pH of the resulting solution according to
the universal indicator to 4-4-4.5, with a 40% caustic sodium solution of about 5 cm?, filter through a pleated
filter, take 10 cm? of the resulting filtrate into fluorometer cuvettes and fluorometer. The fluorescence of the
obtained solution is compared with the fluorescence of the working standard solution of riboflavin, the titer of
which is equal to 4 « 10-7 g/cm?. Preparation of a standard solution of vitamin B2 is carried out as follows. A
weight of 0.04 g of riboflavin is dissolved in hot distilled water in a volumetric flask with a capacity of 1,000
cm3 while heating in a water bath. After cooling, the solution is brought up to the mark with water. The solution
is stored in the dark in the cold for a little over a month. Before the analysis, a working standard solution is
prepared: 1 cm? of the main standard solution is taken into a 100 cm?® volumetric flask and brought up to the
mark with water. The titer of the obtained standard working solution is 4+10-7 g/cm?. After measuring the
fluorescence, 0.1 g of NaHCO; and 0.1 g of Na,S;04 are added to each cuvette to quench riboflavin
fluorescence, and the fluorescence intensity is measured again. In the standard solution, the fluorescence is
quenched to zero. In the studied solutions, there remains a small fluorescence caused by extraneous fluorescent
substances. When calculating the amount of riboflavin, this fluorescence is subtracted. Fluorescence quenching
is repeated once more to ensure that the riboflavin is completely destroyed.

The calculation of the content of vitamin B2 is carried out according to the following formula:

_ (A=-B)TVnVp 100 1000

X (A1-B1)Vrq

)

Where

X- is the content of vitamin B2 in mg, %;

A - reading of the fluorometer for the tested solution;

B - reading of the fluorometer for the investigated solution after fluorescence quenching;
Al - reading of the fluorometer for the standard solution;

B1- fluorimeter reading for the standard solution after fluorescence quenching

T - titer of the standard solution;

Vn - dilution of overhang, cm?;

Vp - dilution of hydrolyzate, cm?;

Vr - amount of hydrolyzate for additional hydrolysis with trichloroacetic acid, cm3;
g - overhang of riboflavin, g;

100 - conversion into percentages;

1000 - conversion to mg.

CONCLUSIONS
The application of the presented determination mechanism also makes it possible to determine the content of

vitamin B1. Determination of the content of vitamins B1 and B2 can be performed within 2 hours, which
significantly reduces the time spent on conducting research.
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OIIHKA BMICTY TIAMIHY TA PUBO®DJIABIHY B KOMBIKOPMAX TA BB/{

I. dynapes, C. Ymuncekuii, A.Mockamok, C. JKurkos
Oo0ecovkuil 0epocasull aspapHull yHigepcumem

HeoOxinHicTs BMICTY BiTaMiHIB B KOMOIKOpMax € BUPIMIATBHAMHU €IEMEHTaMHU SIKi CYTTE€BO BIUIMBAIOTH Ha
PO3BUTOK OpraHi3My TBapHH, iX MeTa0OIi3M, PEMpOAyKII0 Ta 3aralbHUN CTaH. BpaxoByouwm mpupomy
BITaMiHIB Ta 3aJIGKHO BiJl 3JaTHOCTI PO3YMHSATHUCS, BITAMIHM MOMAISAIOTE HAa OCHOBHI TPYIH, 1€ TaKi , 10
PO3UHHSAIOTHCA y skupax (A, D,ra iH.), Ta Taki, 10 PO3UMHIIOTECSA yV BOMI, Tpymna B. JlomaBaHHS BiTaMiHIB y
KOMOIKOpMH ITiJT 9ac BirO/iBIII TBAPUH BaXKKO MEPEOIIHUTH, TOMY, III0 OPTaHi3M, 33 BUKIIFOUEHHSIM BiTaMiHIB
D ta B1, He Mae 31aTHOCTI 3[iCHIOBATH IX CHHTE3, a HECTauya BiTaMiHIB € IPUYUHOIO Pi3HUX YCKJIaTHEHb
Ta po3nanay (i3ioNOTiYHUX MOKA3HHMKIB TBapvH. [locTaualbHUKOM Maiie BCIX NPEJICTaBHHKIB BITaMiHIB 3
rpynu B (3a BukiroueHHsM B12), € 3makoBi pocnuHu. BmicT BitamiHiB rpymu B y 3makoBuxX KymbTypax, sKi
MacoOBO BHKOPHCTOBYIOTHCS Y BHPOOHUIITBI KOPMiB, 3aJICKUTh BiJl TAKUX YNHHHKIB SK T€HOTHII, CITIOCOOIB
00pOoOITKY Iepe; BUTOTOBICHHIM KOMOIKOPMIiB, peKUMIB 30epiranHs, Ta iHIIHX.

KinpkicHe BH3HaUEHHS BiTaMiHIB Ta BUKOPUCTAHHS CYYaCHUX METOJIB Ul YTBOPEHHS OaJlaHCY BiTaMiHiB
y koMm0Oikopmax Ta bB/] € akTyanbHOO 3a/1a4€r0 BUPOOHHKIB 3aifHATHX B 00J1aCTi BUTOTOBIEHHS KOMOIKOPMiB
JUISL TBAPUH Ta IITHUII.

Karouogi ciioBa: miamin, puboghnasin xombixopm, BB/, memoou, ananis, pevosuna.
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JOCJIIKEHHSA HAIIIBITPUYEITY 3 ABTOMATHYHO PEI'YJIIOBAHHOIO
MNHEBMOIIIIBICKOIO I BUHITOBXYBAYEM CHUIIKOI'O MATEPIAJTY

1p. Maugii, 2B.Ilerpos, 0. Mansues, 3C.Ya6an, *0.Kospa
'Biticbrosa axademisn (m.Odeca)

200ecbKuil HayioHanbHULL MeXHONOTYHUIL YHigepcumem
*Hayionansnuii ynisepcumem «Oecbka nonimexnikay

AKTyanbHICTh JOCIHIPKEHHS 3yMOBIIEHa THM, IIO Cy4YacHi BHCOKOIMPOIYKTHBHI CiJIbCHKOTOCIIONAPCHKI
TEXHOJIOTiI MOTPeOyIOTh JOCHTH BUCOKOTO PiBHS MeXaHi3allii BUPOOHHIITBA CLTHCHKOTOCIONAPCHKIX POOIT,
0 y CBOIO Yepry MoTpedye, 30KpeMa, OCTIHHOTO YAOCKOHAJICHHS TPAHCTIOPTHO-TEXHOJIOTIYHHX 3ac00iB 10
CKJIafy SKHUX HaJjeXaTh HaMiBIPUYEHH-PO3KHIAYM CHUIIKOTO Ta OPraHiYHOrO MaTepiany. 3HayHa yacTHHA
Teputopii YKpaiHH NPUXOJUTHCS HAa TPUBATHI MiAcoOHI i (epMepchki rocnofapcTBa i B 3B'SI3KY 3 LIUM
mpoOiieMa CTBOpeHHS 3aco0iB sl e(eKTUBHOTO TPaHCHOPTHO-TEXHOJOTIYOTO OOCITyrOBYBaHHS TaKHX
TOCIOAAPCTB € aKTyaJIbHOIO.

KuarouoBi ciioBa: nanisnpuuenu, niogicku, 00pONCHI HepiGHOCHI, KOIUBAHHS.
IIOCTAHOBKA INPOBJIEMU

EdexTuBHICTS 3MIHCHEHHS TPaHCMOPTHO-TEXHOJOTIYHAX OTepariii Ha Mamux (epMepChKHX 1 IMiICOOHUX
TOCHOAAPCTBaX 3aJIeKUTh, 30KpEMa, BiJl 3aC001B, sIKi MalOTh JOCTaTHIO e()eKTUBHICTh MPH iX €KCILTyaTalii B
YMOBax HEpPIBHOCTEH JOPOKHBOTO MOJIOTHA Ta 0e30pikKsA. Y IbOMY 3B'I3Ky OyJia po3po0IieHa IPUHIIUIIOBA
1 KiHEeMaTHYHa cXeMa JOCIITHOTO 3pa3Ka TPAHCIIOPTHOTO HAMIBIPHYEy-PO3KHIa4a CUIIKUX MiHEpaTbHUX 1
OpTaHUYHUX JOOPUB, SIKMI Ma€ psJ] IepeBar B MOPiBHSIHHI 3 iICHYIOUHMH 1 YSIBIISIE OMH 13 IOIUIFHUX HAMIPSIMIB
BJIOCKOHAJICHHS TPAHCIIOPTHO-TEXHOJIOTIYHHUX 3aCO0IB B IaHIl Tay3i.

o1l JITEPATYPHUX JIZKEPEJI

3 miTepaTypHUX JKepesl BioMi KOHCTPYKLii MiJBICOK TpaHCHOPTHUX HamiBnpuueniB (puc. 1-4). Sk
3a3Havanocs aBropamu B pkepenax [1],[2],[3] «Ha TenepimHiil yac TeXHIUHI PIlIEHHS TUTIOBUX MEXaHIYHHX
BY3JIB 1 CHUCTEM TPaHCHOPTHUX HAMIBIPUYCIIB JOBEACHI MPAKTHYHO JO BAOCKoHanocTi. Ilogambime
BJIOCKOHAJICHHSI 1X KOHCTPYKIH B OLIBIIOCTI BWIIQJIKIB, BUKOHYETHCS IUIIXOM OCHAIIGHHS X pI3HUMHU
SNeKTPOHHUMH 1 MIKpPOIPOIIECOPHUMH CHCTEMaMH KEepyBaHHS SKi € JIOCTaTHbO BUTPATHUMHU IIPH
BUIOTOBJICHHI 1 eKCIUIyaTamii Ta BHMaramTh KBamiikoBaHMN IepcoHan [uis X 0OCIyroByBaHHS.
3abe3neueHHs OOKOBOT CTIHKOCTI HAIIBIPUYEIIIB 3 BCTAHOBICHUM Ha HUX TEXHOJIOTIYHHM YCTaTKYBaHHSIM SIK
1 paHiIe 3aJUIIAEThCS OHUM 3 HAHOLIBII BAXKIMBHUX TIOKA3HUKIB €KCILTyaTaniiHol Oe3neKku. Y 3B'A3Ky 3 UM
mpo0iieMa 3a0ecrieueHHs] MaKCHMAaJTbHO MOXIIMBOT CTIHKOCTI HAIBIPHUYETIiB MTPH Pi3HUX PiBHSAX 30BHINTHHOTO
HABaHTaXEHHS 1 SKOCTi JOPOXKHIX YMOB, 3 YpaXyBaHHSM BCTAHOBJICHOTO HA HHUX PI3HOTO TEXHOJOTIYHHOT
YCTaTKyBaHHS JUTSL CKJIaTHIUX YMOB €KCIUTyaTallii € MepCIeKTHBHUM HAIPSIMOM 1X MOZIepHi3allii.

Le noB's13aH0 3 psiioM GakTopiB, a came: 3 CIPoOOI0 30UTBITUTH MaKCUMaJIbHY HMIBH/IKICTh TPAHCIIOPTYBaHHS
SK Ha PIBHIH JIOpo31 Tak i Ha OE37OPDKKI 3 HEPIBHOCTAMHU JOPOKHOTO TIIOJIOTHA; HA IOBOPOTAX;
BUKOPUCTAHHSM iX B HOMIHAJHHOMY TOJOKEHHI, MPU TEpeCyBaHHI iX Ha CXWJaX, MPHU BCTAHOBIICHHI Ha
MICIIEBOCTI KOJIM OJHA 3 IMiABICOK MOTpanuia Ha MpociabJeHud IPYHT YU BUIMKY; IPH TPaHCIIOPTYBaHHI
PiAKHX cyMmillel B 3aKPUTHUX €MHICTSIX, KOJIM HaMiBIIPUYETI IPU pyci BUPOOOBY€E HECTIHKICTH MTOJIOKEHHS 13-
3a TIOCTIMHOTO 3CYyBY LIEHTPY Mac piIkoi cyMmimni B mucTepHi. Tak sk mpu pyci HamiBIpUYer OUThII CXUITbHUH
YHUM TATa4 O HECTIMKOCTI, BiJl MONIEPEYHNX NIEPEBEPTAIOUNX HABAHTAXKEHbB, 0 HOTO CTIHKOCTI MPe. IBIISIOTCS
OB BUINI BUMOTH. B 3B'S3Ky 3 IIMMITOJNIIIIEHHS IONEPEYHOI CTIMKOCTi, € OJHHUM 3 BaXKIIMBHX
eKCIUTyaTallifHUX TMOKa3HWKIB HAIBIIpHYeNa, SKUH XapaKTepu3ye HOro 3JaTHICTh B CTATHUIN 1 JAMHAMIII
mpaioBaTi 0e3 OOKOBOrO NMEPEKUAAaHHS I JI€H0 30BHIMIHIX OOYPIOIOYMX [iH, 1 € OJHUM 3 aKTyadbHHX
HanpsMIB BIOCKOHaJEHHS iX KOHCTpykuid. IlomepedHy craTHuHy CTIiHKICTh OLIHIOIOTH MaKCHUMAaJbHO
MOJJIMBUM CTATUYHUM KYTOM IOMEPEYHOTO YXHIY, Ha SIKOMY 3arallbMOBaHUH MPHUYIN MOXKE CTOSTH HE
MepEeBEPTAIOYNCH NPY BUTIPOOYBaHHI Ha cTeHui. [Ipu npomy
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1 —pawma, 2, 5, 7 — mapHupHi oci, 3 — pecopa, miaBickoro: 1 — pama, 2, 4, 6 — oci, 3 — migBicka, 5

4 - mpoBymuHa , 6 - ceppra — aMopTHU3aTop,
7 - mpyXuHa
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Puc 3. Cxema npuyena 3 ryMoBO-PKTYTOBOK) Puc 4. Cxema npuyena 3 TOpCIOHHOIO
i ABICKOIO: miaBicKor0: 1 — pama, 2 — KOpITyc TOpCioHa,
1 — pama, 2 — 30BHiIIHS TPYOa, 3, 5 - Topcionu, 4 — mizBicka,
3 -BHYTpilIHA TpyOa, 4 — miaBiCKa, 5 — F'YMOBUI 6, 8 — oci, 7 - amopTu3aTop

JUKTYT, 6, 8 — oCi, 7 — aMOpTH3aTOP

HaBaHTA)XKEHH:I Ha OJIHE 3 KOJIIC 3pOCTaE, 2 Yy MOMEHT IMIOBHOT'O PO3BAHTAXKCHHS APYTOTr0 KoJieca HacTae OOKOBE

nepekuaanHs. OCHOBHUMH KOHCTPYKTHBHUMH YMHHHKAaMH, IO BIUIMBAIOTh HAa BEIWYHMHY 1 TEPEPO3MOALT
HaBaHTAXXEHHS Ha Kojieca TpaHCHOpTHO-TexHosoriuHoro HamiBnpuuerny (TTH) mpu pyci e: momoxxeHHs
neHTpy Mac TTH BigHOCHO TOPOKHBOTO TIOJIOTHA; MIUPHUHA KOJIii KOJiC, MOMEHT iHepIii MiAPECOPeHNX Mac
BIJIHOCHO OCI TOMNEPEYHOr0 HAXWJIy IiJBICKM; KiHEMAaTHYHA 3aJIC)KHICTh a00 HE3aJICKHICTh ITiJBICKHU;
SHEProEMHICTh NPYXHUX EJIEMEHTIB; BJACHA YacTOTa IONEPEYHUX KyTOBHX KOJHMBAHb IiJPECOPEHUX Mac;
BEJIMYMHA JOPOKHBOTO TPOCBITY. /[0 30BHINIHMX YMHHHKIB CIIiJl BITHECTH TOIEPEYHUH YXUII JTOPOKHBOTO
MOJIOTHA, PajiyCc TOBOPOTY, CWiIH iHepIi, mo airoth Ha TTH, oco0iuBO Tpu TOBOPOTI, HEPIBHOCTI
JOPOXKHBOTO MOKPUTTS». Bimomi KoHCTpykii HamiBmpudeniB-po3kuaadie TTH curikoro martepiany MaroTh
pSAA HEMOJIKiB, a caMe, Y BUMNAJAKy NMPHUOIHM3HO PIBHOTO HaBaHTaKeHHS mpaBoro i niBoro komic TTH He
3a0eCTevyIOTh B 3aJI€KHOCTI BiJl IOPOXKHIX YMOB MOKJIMBOCTI BCTAHOBJICHHS 1 aBTOMAaTHYHOTO PETYJIFOBAHHS
M Yyac pyxy HOMIHAJILHOTO TOJOXKEHHS JHUINA Ky30Ba BiHOCHO JIOPOXXHBOTO IOJIOTHA SIKE 3AJICKHTH,
30KpeMa, BiJl piBHS 30BHIIIHBOTO HABAHTA)KEHHS MiABICKH. Y BUMAIKy HEPIBHOMIPHOTO HABaHTAKEHHS
MPaBOTO 1 JIBOTO KOIIC IiJ| JII€I0 BHYTPINIHIX 1 30BHIMIHIX 00yproloYnx (akTOpiB BiIOMI KOHCTPYKIIi HE
3a0ecrneuyroTh aBTOMAaTUYHOTO BUPIBHIOBAHHS HaBAaHTAXKEHHS MK KoJiecaMH. Y HACJIIJIOK I[bOTO TaKi IPUYEITH
MaloTh 3HUKEHY CTIMKICTh JI0 OOKOBOTO MEPEKUIAHHS OTXKE IiIBUIICHY Oe3IeKy pyXy B €KCIUTyaTallii.

MATEPIAJIN I METO/U JOCJIIKEHHS

Jnist yCyHeHHs epepaxoBaHUX HEAOIMIKIB Oyna po3po0iieHa KOHCTPYKIIS AOCIIHOTO 3pa3Ka TPaHCIIOPTHO-
TEXHOJIOTIYHOTO HAIiBIIpUYena 3 aBTOMAaTHYHO peryjbOBaHOKW He3alexHowo miasickoro [1],[2],[3] i
BHUINTOBXyBa4eM CHUIKOro Matepiany [4], 30kpema MiHepaibHHX 1 opraHidyHux mo0puB. [lpuHIMMOBa
KOHCTPYKTHBHA CXe€Ma PO3pOOJICHOro MOCIITHOrO 3pa3Ka TaKOro HalliBIOpuYerna MpejacTaBlicHa Ha puc.l.
[TpuHIMIIOBa KOHCTPYKILis MiaABicKH onricana B nareHTi [1] « Ha pami 1 npuyena 3MoHTOBaHa Bick 2 Mi/IBICKU
3 npudena. Ha oci 4 3MOHTOBaHI KoJieca 5 Ta aMOPTHU3aTOPH 6, SIKi CIUPAIOTHCS Ha LIAPHIPH 7 paMU MpHYeTa.
[MigBicka 3 1HIIUM KiHIIEM CIMPAETHCS HAa MHEBMATUYHY TOAYIIKY 8, sIka TaKOX 3akpimyieHa Ha pami 1. Ha
mapHipi 9 miaBicku 3 posmimiena tsara 10, ska B cBoo uepry mMae mapHipHe 3’ eqHanss 11 3 Baxxenem 12 kpana
13, Takox po3raroBaHoro Ha pami 1. Ha pami 1 cramioHapHo 3akpiruieHuid Ky30B 14,
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Puc.5. [IpuHnunoBa KOHCTPYKTHBHA CXeMa JOCHIIJTHOTO HaiBIpUuyiena

BCEpeNIMHI SKOTO BCTAHOBJICHA PYXJIMBA TepeaHs CTiHKa 15 ky3oBa. Ha pami 1 3akpiruieHa mapHipHa omopa
16, sixa moB’s13aHa 3 TiApoUMIiHAPOM 17, MITOK SKOro 4yepe3 mapHip 18 3’eqHaHMil 3 pyXOMOIO MEPEIHBOO
cTinkoro 15.» B 3aaHiii yacThHI Ky30Ba 14 3MoHTOBaHM# rHOEpO3kuaay 20 31 miTkamu 19, sKuii TPUBOIUTHCS
B 00epTalbHUil pyX Bifl TiIpoMoTopa (Ha cxeMi He mokaszaHo). s oOMexxeHHs 30HW PO3KUIaHHS THOIO, Hall
HUM 3MOHTOBaHO IIUTOK 21. J[7s1 BcTaHOBJIEHHS mpudena 0e3 TsArada CIYKHTh CTiiika 22 3 peryiIbOBaHOIO
m’sToro 23, 34erieHHs MpUYerna 3 TSIrayeM 3IIHCHIOETCS 33 JOITOMOTO0 KUJIBIl 24 Mulllia.

PE3YJIBbTATHU JOCIIIZKEHHA

Ha ocHoBi po3po0iieHOi 3araibHOi MPUHIMIIOBOT CXeMHU HamiBIpuuena Oyiu po3poOiieHi OLIbII geTalbHI
KOHCTPYKTHBHI CXEMH BY3JIiB aBTOMAaTHYHO PETYJIbOBAHUX IiJIBICOK, 1[0 aBTOMATHYHO PETYJIIOIOTH KIiPEHC,
YCYBalOTh B TMEBHUX MeXaX HEPIBHOMIPHICTh PO3MOLITY HAaBaHTA)KEHHS Ha HE3aJeXXHI MiJBICKHA KOIlec,
MeXaHi3My 3CyBY CHIIKOrO MaTepially 3 psSJOM IHIIMX KOHCTPYKTHBHUX OCOOJIMBOCTEH, IO HAIUISIOTH
MPUYENH [OT0 KJIACY BIACTUBOCTSAMH, IKi 3HAYHO MOKPAIIYIOTh HOT0O TEXHIKO-€KOHOMIUHI Ta eKCILTyaTariiHi
MOKa3HUKH. ABTOMaTHYHE PETYJIIOBaHHS KIIPEHCY, 3HIKEHHS HEPIBHOMIPHOCTI PO3MOIITY HaBaHTaKCHHS
MiXK KoJecaMH, a TaKoXK MifBHIeHHs mnorepednoi crifikocti TTH Oyno gocsirHyTe KOHCTPYKTHBHUMHU
METO/IaMH 32 PaxXyHOK BCTaHOBIIEHHS JOCTATHHO MPOCTOTO MEXaHIYHOTO MPUCTPOIO0 KEPYIOUOro PeKHMMaMH
poOOTH ITHEBMOPECOp HE3AISKHUX MiABICOK. KOHCTPYKIIisi aBTOMAaTHYHO PETYIIOI0YOr0 HPUCTPOIO KOKHOT
miaBicku cknagaerses [1],[2],[3] «3 MasSTHUKOBOTO BaXKess, IO TOWMAETHCS, BIUIBHHHA KiHEIh SKOTO
CTIOJIy4EHHIA 3 THEBMOPECOPOIO, a B HOTO CepeIHii YaCTHHI 3aKpIMJIeHe KOJIECO 3 MOXKITMBOCTBIO PETyIIIOBAHHS
HOT0 TIOJIOXKEHHS y BEPTUKAJIBHIH TUTONINHI, 10 3a0eciievye BCTAaHOBJICHHS HEOOX1JHOTO HOMIHAILHOTO PiBHS
JHUIIA Ky30Ba BIIHOCHO IIOJIOTHA JOPOTHM Ta aBTOMAaTHYHE HOr0 MIiATPUMAHHSA IIiJ Yac pyxy IpH
TPaHCHOPTYBaHHI Oy/ib SKOTO PiBHS BaHTaXYy 1 SIKOCTI JIOPOKHIX yMOB. Y 3B'S3Ky 3 TUM, IO TpaBa i JiiBa
MiABICKM HE3eNEeKHI 1 PEeryoThCsl He3alIeXHO ofHa Bil ogHol, npu nii Ha TTH BHYTpimHIX 1 30BHIIIHUX
30yprotounx (axKTopiB, 10 CTBOPIOIOTH YMOBH JiIi OOKOBOTO NEPEKHIAHHS, YCYBA€THCS Y MEBHUX MEXKax
HEPIBHOMIPHICTh PO3IMOJIJICHHS HAaBAaHTXEHHS MIX KoJiecaMH, IO 3adecrieuye HOro HaiOUIbII BUCOKY
CTIMKiCTh. 3a paxyHOK MOJIEPHI30BAaHOT KOHCTPYKINi TMiJBICKH OyB OTpUMaHHM{ HACTYNHUH Pl
eKCIUTyaTallifHUX TepeBar: MiABHIICHA EHEPTOEMHICTh PO3CIIOBAaHHS €HEprii MPYXHHUX EJNEeMEHTIB SK 3
JHIAHOIO TaK 1 HEJIHIWHO, MPOTPECHBHOI0 XapaKTEPHCTHKOIO B OCHOBHOMY pO0OOYOMY Jiama3oHi i 1pu
BEJIMKHUX TEPEeMIlIeHHIX, YHACTIJIOK Y0oro OyiH JOCSITHYTI 3HWKEHHS aMIUTITYJ KOJWBaHb, 3MEHIICHHS
KUTBKOCTI eHeprii, 0 NOTJIMHAEThCA aMOPTU3aTOPaMHu, OTpPUMaHa HaWOUIbII NPUIHATHA BJIACHA YacTOTa
KOJIUBaHb TIOAPECCOPEHMX Mac; CHPOLICHO PEryJIIOBaHHS MeXaHi3My IMipecopioBaHHs; 3a0e3nedeHa
MPOCTOTa AaBTOMATHYHOTO PETYJTIOBaHHS JKOPCTKOCTI IJBICKM 3aJIeXHO BiJ] yMOB 30BHIIIHBOTO
HAaBaHTAKEHHS 1 JOPOKHHMX YMOB; IOKpallleHa 37aTHICTh J0 3aro0iraHHs BiIPHBY KOJIC MPH IOJOJIaHHI
JOPOXKHIX HEPiBHOCTEH; MiIBUIIEHA TOBTOBIYHICTh MPYKHUX €JIEMEHTIB; 301/IbIlIeHa HaliHHICTh MEXaHi3My
ABTOMATUYHOTO PETYJIIOBAHHS B TIOPIBHSHHI 3 €JIEKTPOHHOIO MiKPOIIPOIIECOPHOIO CHCTEMOIO, SIKa JIOIYCKa€e
3001 NpH MiABUINEHIH BOJOrOCTI JOBKULISL, MPOCTOTAa TEXHIYHOrO OOCIyroByBaHHS aBTOMATHYHO
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perynpoBaHoi MiaBicku. [Ipw 1IbOMYy BCTAHOBJICHHH JTOJATKOBO aKyyMYJISATOP CTHCIOTO TOBITPs (peciBep),
3a0e3MeyrB HaWOUIBII MOJIOTiMy po0Ody XapaKTepPUCTHKY NPY>KHOTO MHEBMATHYHOTO EIIEMEHTY, OTXKE i
TUIaBHICTh POOOTH MiABICKH. BpaxoByrouW, M0 BapTiCTh BUTOTOBJICHHS PECOPHHUX METAJIEBUX MiABICOK i
ITHEBMOITIZIBICOK TPaKTUYHO TOPIBHSUIMCS, BXXWUBAaHHS OCTAaHHIX MO3BOJISE OTPHMATH 3HAYHHUH TEXHIKO-
exoHomiuHui edex. IlinBicku 3 (puc.5) 3akpimieHi mig BaHTaXXHOO MIaTGOPMOIO 10 onepednH pamu 1 3a
JOTIOMOTOI0 IapHipa 2, Ta mHeBMatuuHoi moxymku 8. [lo oci 4 mpukpimieHuid amoptuzarop 6. Bepxus
JacTMHA aMOpTH3aTopa NpHeAHaHa a0 pamu 1. I'epmeTnyHa mHEBMOpecopa § BEPXHHOK HYACTHHOIO
3aKpiIuIeHa Ha paMi, a HIDKHBOIO YaCTHHOIO, 3aKpillicHa Ha MiABICI 3 sika dyepe3 MmapHip 2 3akpiluieHa Ha
pami. Ha pami 1 3akpimienuii BenTiis 13 3 BakeneM 12 kepyBaHHS BEHTINEM 3 SIKMM IIAPHIPHO 3'€JHaHA
perymoroua Tsira 10. Tara 10, B cBoro depry, HIKHIM HaKOHEYHHKOM IIAPHIPHO 3'€lHAHA 3 MiJBICKOIO 3.
HaBenena koHCTpyKITist HE3aJIEKHOI ITiABICKU TPABOTO i JIBOTO OOPTY YSIBIIAE COOOI0 MEXaHI3M HE3AIEKHOTO
ABTOMATUYHOTO KEpyBaHHS KIIPEHCOM 1 BUPIBHIOBAaHHSIM HEPiBHOMIPHOCTI pPO3MOAUICHHS HAaBaHTAXKEHHS Ha
KoJieca, 10 3HaYHO mifgBuILye cTiiikicts TTH.

VY mxepenax [1],[2],[3] Buknanero npusimn poOOTH MiABICKH, 10 MOJIATAE B HACTYTHOMY «IIpH BU3HaYCHOMY
HaBaHTA)XXCHHI HEOOXiHa BEIMYMHA KIIPEHCAa BCTaHOBIIIOETHCA 3a JOINOMOIOI0 PETYJIOBAHHS JOBXHHHU
perymorouoi Tsaru 10. ENeKTpoXUBIEHHS NpuYena BBIMKHEHO 4Yepe3 eNeKTPUYHHH po3'eAHyBad.
Enexrpoxomiipecop, 10 pO3TalIOBaHUIl B OJHOMY KOPIIYCi 3 PECHBEpPOM, HAIOBHIOE PECUBEP CTUCIUM
MOBITPSM JI0 33JJAHOTO THCKY 1 aBTOMAaTHYHO HOTO MIATPUMYE B TIpoIieci poOoTH miaBicku. OJHOYACHO CTUCIS
MOBITPsI 13 pecuBepa uepe3 BEeHTIb 13 HANOBHIOE THEBMOPECOPY 8, sika OCTYIOBO MOJIOBKYIThCA 1 MigiiiMae
JTHUIIE MPUYETIa IO BCTAHOBJICHOT'O BOIEM PIBHS, ITiCJIS YOTO 3a TOTIOMOTO0 Baxkesis 12 KepyBaHHsI BEHTLIEM
13 mogada cTUCIOrO MOBITPS B MTHEBMOPECOPY aBTOMATHYHO MPUMUHAETHCA. Y BUTAAKY 30UTBIICHHAS PiBHS
HaBaHTaKEHHS Ha MiJBICKY MOPIiBHSHO 3 BCTAHOBJIEHUM, HOTO JHHMIIIE 32 PAXYHOK CTHCHEHHS THEBMOPECOPH
OITyCKA€ThCSI, BaXKellb KepyBaHHs 12 BiIKpHBa€ BEeHTUI 13 1 cTUCIIE IOBITPSI 3 pecuBepa MOCTYIIOBO HATIOBHIOE
ITHEBMOPECOPY, SIKa IMMOIOBXKYETHCS 1 MiAiMae THO TPUYila O BCTAHOBIEHHOTO PiBHS, MICJIS 9OTO BEHTLIH 13
aBTOMATHYHO 3aKPUBAETHCS BaXkeleM KepyBaHHA 12. YV BUNaAKy 3MEHBLICHHS PiBHS HaBaHTAXXEHHS MiJBICKH
MOPIBHIHO 3 BCTAHOBIICHUM, JTHHIIE IPUYENa MiIiiMaeThCS 32 paXyHOK IMOIOBKEHHS THEBMOPECOPH, BEHTLITh
13 3a momoMoror Baxkelnst KepyBaHHS 12 BIAKPHUBAETHCS 1 CTUCIIE TTOBITPA 13 THEBMOPECOPH BUITYCKAETHCS B
HaBKOJIMILHE cepenoBuiue. [Ipu npoMy mHeBMOpecopa CTUCKAETHCS 1 IOBEPTA€E KIIIPEHC MpHUUina Ha 3aAaHuil
piBeHb. Ha BXoi i BuXoai BeHTHIS 13, peryniordoro mojady CTHCIOTO MOBITPS BCTAHOBJICHI CHeLialbHI
XKHUKIJILOPH, K1 3a100iraroTh MIBUIKOI peakilii Ha BITyCKaHHS Ta BUITYCKaHHS TOBITPs B 00 3 MHEBMOPECOPH
MIPY OIBUAKOMY KOJIMBAHHI ITi/{BICKA HA HEPIBHOCTAX JIOPOKHBOII MiCIIEBOCTIY.

[Ipu po3poOKkM KOHCTPYKIii BUINTOBXYBada OJHIEI0 3 MPOOJEM € BHU3HAYEHHS 3yCHJIb HEOOXITHUX st
BUIITOBXYBaHHS CHUIIKOTO Matepially 3 Ky3oBa HamiBrnpuuena [4]. Kpim Toro Ha BiIMiHy KOMITOHOBKH
TIAPONMITIHAPY B KJIACHYHIM CXE€Mi CaMOCKH[A, BiH PO3TAIlOBaHWI TOPH3OHTAIILHO Ta TOBHWHEH OYyTH
JIBOCTOPOHHBOI Aii. Lle 00yMOBHIIO BHECEHHS Py KOHCTPYKTUBHHX 3MiH, I[00 BUKOHATH 11l BAMOTH. 3yCHIIIIS
Ha INTOKY TiIpONMJIIHApAa TIOBUHHE TMEPEBUIIyBaTH 3YCHIJUIA OMNOpY B MEXaHi3Mi IepeMilleHHs
BHUBaHTa)XyBaHOT'O CHUITKOTO Matepiany [4]

F>p-S—P,—R, —R,—R., 1)

Jie P — TUCK po0O0YO0i PiJIMHU B TiAPOCUCTEMI,
S — IIoIa MOPITHS,
P, — cuna tepta MaTepiany O CTIHKH 1 IMiIOTY Ky30Ba,
R. — cuiia onopy yIIijibHeHHsI ITOKa,
Ry — cuita onopy yIIisibHEHHS TOPIIIHS,
R¢ — cuna omopy pyxXy piAvHH y 3MTUBHIH MaricTpaiti.
Ha ocnoBi po3paxyHkoBoi cxemu (puc. 6) 0yi10 BU3HaYEHO KOPUCHHUH 00’ €M Ky30Ba

V=H-B-(L-0,5-H/1ga), @)

ne L — nomxuHa Ky30Ba,
H — Bucora xy30Ba,
B — mmpuna Ky30Ba,
L; — moBxHHA 332 CXEMOIO,
L1 = H/ tga,
0. — KyT HaXW1y BUIITOBXYBaua JI0 TOPU30HTY.
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Puc. 6. Po3paxyHkoBa cxemMa MEXaHi3My BULITOBXYBAaHHS CUITKOTO MaTepiaiy

Toni Bara BaHTaxy 3 BpaxyBaHHAM 25% NepeBaHTAKECHHS
G=125V-y-g, 3)

ne y - 00’eMHa Maca MaTepiaiy,
g - IPUCKOPEHHSI BUTLHOTO MaIiHHS.
O6’em Matepiaiy, O THCHE HAa OOKOBY CTiHKY Ky30Ba

V,=0,5-L,-H, (4)
Jc
Lo- H/igf, ®)

f — KyT BHYTPIIIHBOTO TEPTSI MaTepiaty.
3ycus Ps , sike 1ie Ha OOKOBY CTiHKY Ky30Ba

F=k,-Vi-y-g. (6)

ne ks — koedirienT 60KOBOTO po3MOpy.
Cuna TepTs MaTepialy O CTIHKH i IHUILE Ky30Ba

P, =(G+2-P)-f, (7)

ne fr— koeditieHT TepTs cUIy4oro Marepiaay O CTIHKH Ky30Ba.

HaBeneni po3paxyHKH Jaiy 3MOTY BH3HAUHTHUCh 3 MMapaMeTpaMy TiJpONpPHBOAY, Ta OCTATOYHO
CHPOEKTYBATH TEJNECKOIIYHUH TiAPOUMITIHAP JBOCTOPOHHBOI Aii. BpaxoByroun migBHILEHY AOBXHUHY XOIY
rigponmiiHapa Ta HWOTO0 TENECKOMIYHICTh OyJIM TPOBEACHI pO3PaxXyHKHW IWIIIHApAa Ha CTIHKICTh
BUKOpHUCTOBYIouM dopmynu Eitnepa ta Scuncbkoro. CipoeKToBaHUI Ky30B 3 MEXaHI3MOM BHUIITOBXYBaHHS
OyB BceOIUHO Ti/UTaHUil pI3HUM BHJAM HaBaHTaKeHHs B pi3Hux cucremMax CAIIP, mo nmo3Bomwio
OINTHMI3yBaTH KOHCTPYKIIIO Ky30Ba (pHuc. 7).
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Puc. 7. Mama posramryBaHHs Koe(ilieHTa 3amacy MillHOCTi

OCHOBHMMH SIKICHUMHM TOKa3HWKaMH MiJBICKA € BEIMYMHU, L0 XapaKTepU3yloTh ii JKOPCTKICTD 1
neMdipyrodi BIacTUBOCTI. Y 1[bOMY 3B'SI3KYy OYJI0 IOCIIIPKEHO KiIHEMATHKY 1 AMHAMIKY PyXy HalliBIOpU4ena B
CKJIQIHUX YMOBAX YKCILTyaTallii, KON BiH PyXa€ThCs IO MICIEBOCTI 31 3HAYHUMH HEPIBHOCTAMH MPOQLII0
JOPOKHBOTO TOJIOTHA. Tak sIK MiABICKI He3alexkHi 0y0 00MEKEHO pO3IIAI0OM HAi3qy Ha MEPElIKOH JIUIIIe
ofHOro Koieca. ['opu3oHTaNbHA CKJIa0Ba HIBUIKOCTI HAMBIPHYEa MPH PyXY HE 3MIHIOEThCS. Jlisl Tepenkoa
3BOJUTHCS JIMIIE 10 MOPYIICHHS BEPTHKATGHOTO MNepeMilleHHs HamiBnpudena. Koieco mim gac pyxy
MTOBHICTIO MTOBTOPIOE MPO(Diib TOPOKHIX HEpiBHOCTEH. Po3paxyHkoBa cxema JUist JOCHTIKeHHS KiHEMaTHKA
ta quHamiku TTH npencrariena Ha puc.8.

Puc.8. Po3paxyHkoBa cxema 10
MaTeMaTHYHOI MOJIEITi KOJIMBAJIBHOTO
NpOIIeCy HamiBIpHYena:
1-Henozapecopena maca;
2-TTHEBMOTIOTYIIIKa;

3-amopTHU3aTop;

4-mizpecopeHa Maca M;

5-maca HebanaHcy

Ha po3paxyHKoOBi# cxemi BUJIHO, 110 MiIPECOpPEeHa Maca Ma€ JiBa JpKepesia 30y KeHHSI-KIHEeMaTHYHE Ta
cwioge. [IpuitmMemo Taki mo3Ha4YeHHs 3 ypaxyBaHHSIM TOTO, IO 3BEJIeHI MacH, 3BeJIeH] KoeillieHTH
MPY>KHOTO Ta HENPYKHOT'O OTIOPY HaAajli BUKOPUCTOBYIOTHCS O€3 ClI0Ba 3BECHI:

M - maca niapecopenoi yactuau TTH, [kr] ;

Y - BepTHKaIIbHE MIepeMillleHHs MipecopeHoi MacH, [M], (lirykaHa (QyHKIIiS Bif 4acy);

t - vac (He3anexHa 3MiHHA), [C];

K - xoedilieHT 3racaHHs HENPYKHOTO OTOPY;

& - koeillieHT peryoBaHHs MPOQLIIO JOPOKHBOTO ITOJIOTHA;

N - KoediieHT 3racaHHs HEPIBHOCTEH TOPOTH;

C - OPCTKICTh THEBMOTBicKH, [H/M];

T - KoeDilliEHT PEryJItOBaHHsS BUCOTH MPOQLITIO JOPOKHBOTO TIOJIOTHA;

A - amITTiTY1a BiIIEHTPOBOT crutl He30anancoBaHoi MacH, [H];

® - KyTOBa 4acToTa Bally-po3Kuaaua, [pan/cl;

f - mouarkoBa (haza BiAIEeHTPOBOI cHK He30aIaHCOBAHOI MacH, [paz].

Kinemarnyne 30ymKeHHs1 00YMOBJIEHO HEPiBHOCTSMU MPOQLIIO JOPOKHBOTO TOJIOTHA, SIKE IPEJACTABIMO Y
HACTYITHOMY BHIJIAIL

q=&(1-cos(v-t))-exp™, (8)
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Iie ( - IepeMIIIeHHS Kojleca M0 BUCOTI HEPIBHOCTI MPodiJIst JOpOTH, a V BU3HAYAETHCSI HACTYITHUM YHHOM IIPH

MPUIHATUX YUCEITbHUX 3HAYCHSX BUXITHUX JaHUX:

V1-IIBUJIKICTh HamMiBIIpHyena, [KM/T];

v=v1-1000/3600-mBuaKicTh HaIliBIpUYena, [M/c];

$=0.55 - noBxK1HA HEPIBHOCTI B METpax;

T=s/v - yac npoi3ay npuyeny no HepiBHOCTI, [C];

A=1/T — mukiTigHa YacToTa HepiBHOCTEH mpodimo gopory, [I'11] ;

M=3790 - miapecopeHa Macca, 10 CIPHHMAETHCS OTHIEIO MiABICKOIO ITOBHICTIO 3aBaHTAKEHOTO MPHYETIa,
[xr];

k=400 - koediuieHT HENPYKHOTO ONopy miaBicku, [H-c/m];

v=2m-A = 27'V/s - KyTOBa 4acToTa HepiBHOCTeH mpodimo goporw, [pazn/cl;

3anumieMo piBHAHHS PyXY MiPECOPEHOI MacH y 3arajlbHOMY BUIJISIII
M(d?y/dt?)+k(dy/dt)-dg/dt)+c(y-q)=Asin(o-t), 9)
ne dg/dt — mBHUAKICTH BEPTHKAIBHOTO MIEPEMILIICHHS KOJIeca TI0 HEPIBHOCTAX JOPOTH JOPIBHIOE
dg/dt = E-v-exp(-n-t) -sin(v-t) + &n-exp(-n-t) - [cos(v-t) —1]; (10)

3anuiemMo piBHAHHS PyXy MiAPECOPEHHOI MacH Y PO3TOPHYTOMY BHUTJISIAI, ITiICTABUBINY PiBHSIHHSA (8),
(10) y piBusiHHS (9), OTprIMaEMO

M (d2y/dt?)+k(dy/dt)-k{&v-e " sin(v-t)+En-e " cos(v-t)-1] }+c-y-c-t-n[1-cos(v-t)] e™t=
= Asin(o-t+f) (11)

3a karanorom dipmu «Tire and Rubber Company» CIIIA 6yna migiOpana MHEBMOIIABICKa 3 MOYKJIUBICTIO Ti
PETYIIOBaHHS CTUCIAM TOBITPSM, Ka 3a0e3redye HeoOXiqHy 3JaTHICTh HAaBaHTAXKEHHS 3 pOOOYNM XOIOM
0.3 M i Tuckom noBiTps B Oanoni 0.7 MIla. [TneBMoOanon Mae He3HAYHY HENIHIHHICTD 3aJICKHOCTI
MOJIATIMBOCTI Bijl HaBaHTaKeHHs. L[5 3aeXHICTh 31 ClIA0KOI0 HETIHIMHICTIO OyJIa allpOKCHUMOBaHa JIHIHHO0
3anexHicTio omiiero Basic Fitting cucremu MATLAB [5], 3a sikoro Oyiia po3paxoBaHa )KOPCTKICTh
mHeBMOOasIoHa, 1o JAopiBHioe 191667 H/M. Ananituune pimeHsst piBHsaHHS (11) Oyio peaii3oBaHO OIMIIE
cuMBouibHOT MateMaTuku cuctemMu MATLAB Ta He npejicTaBiieHO OBHICTIO Y 11ili po0OTIi uepes ii
IPOMI3IKICTb, 110 CTAHOBHUTH Osin3bK0 47000 apykoBanux cumBoiiiB [5]. HaBenemo suir iekiibka cTpoK
MOYaTKY 1 KiHIIS bOTO piteHHs B cumBoiax MATLAB:

y = - exp(-(t*(kz + (kz"2 - 4*c*m)"™(1/2)))/(2*m))*((A*m*exp((kz*t)/(2*m) +

+ (t*(kz"2 - 4*c*m)™(1/2))/(2*m))*sin(faza

+2*mA2*n"2 - 2*kz*m*n - 2*m*n*(kz"2 - 4*c*m)"N(1/2))*(2*m"2*unj”2 - 2*c*m -
kz*(kz"2 -

4*c*m)N(1/2) + kz2 + 2*mA2*n"2 - 2*kz*m*n + 2*m*n*(kz/2 - 4*c*m)™(1/2)));
Pesynbraru pimenns Oynu BizyanizoBani B cuctemi MATLAB [5] i npencrasieHi y Buriisai rpagikis. Bymo
PO3TISTHYTO BUMAJOK KOJM OJHA MiJBicka crpuitmMae cwmiy TspkiHHA 37900 H, mo BiAmoBimae moBHOMY
HAaBaHTAXXEHHIO 1 BUMAJOK 4YacTKoBOro HaBaHTBxkeHHs 15000 H minickm npuyema. JloBxkuHa OmHIET
HepiBHOCTI npodiso goporu cknagae 0.55 M, Bucora 0.14 M, a Bigpi30K PO3IJITHYTOrO HUIAXY HPOMIECHOrO
npuderniom - 4 metpu. Ha Bcix rpadukax, kpiM rpadiky npogiist Topord 1o oci abCIyc BiIKIaIeHo TPoHIeHnI
MPUYETIOM HUISAX ¥ 4 METPH, a TI0 OC1 OpJIUHAT BEPTHKAILHE TIEPEMIIIEHHS IiIPECOPEHOT MaCH KOJIUBAJIHLHOTO
MpoIiecy mpuyerna B MeTpax.
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3a pe3yabTaTaMy po3paxyHKy BHIHO (puc.16), mo ais HeOaJaHCy MMOYMHAE BUSABISTHCS CYTTEBO KOJIM Maca
HebOanaHcy ckianae Big 20% Bif miapecopeHol Macu He MOBHICTIO 3aBaHTAXKEHOTO IPUYEIa, a TOMY BIUTMBOM
HebalaHCy Ha KOJIMBAJIBHUM Npolec BiJ HepiBHOCTEHW Hpodimo Iopord MoxkHa 3HexTyBaTu. [Ipu owuinmi
IUIABHOCTI XOJy aBTOTPAHCIIOPTHOrO 3aco0y Ta BiOpaliHOTO HABAaHTAKEHHS OJHHUM 13 IOKAa3HHKIB €
MaKCUMaJIbHI 3HaYeHHS MPUCKOPEHB Y PI3HUX HOro TOYKax. Y 3B'A3KY 3 IIMM OYJIH PO3paxoBaHi BEpTHKAIIbHI
npuckopeHHs migpecopeHoi macu TTH 3a momomoroto mporpamu diff MATLAB [5], mudepenmiroroun
piBusuHs (12) nBivi. Pe3ynbraTi npeactasneni Ha puc. 17,18, ne mo oci abcuuc BiAKIaAEHO MPOHACHUH IUIAX,
a 1Mo Oci OpAMHAT NPUCKOPEHHS IMiApecopeHoi Macu M/c’. BuaHo, mo mpu pyci, 0 BCTAHOBUBCS, y pasi
nosHoro 3apanTaxenHss TTH, NPUCKOPEHHST HE MEPEBUINYIOTh PEKOMEHIOBAHMX 1 CKIAMal0Th 2.5 M/c?, a 'y
BHIIAJIKy TIOPOKHBOTO 5 M/c?,
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Puc.17. HIBuaxicts 10 km/rox, Puc.18. llIBuakicts 10 xm/rog,
naBanTaxenus 37900 H, npolinenuii musax 15m HaBaHtaxeHHs 15000H, npoiinenuii nusax 15m

BUCHOBKHU I IEPCIIEKTUBH

AMITTITYIM KOJIMBAJIBGHOTO TPOIECY HAa OCHOBHUX PEKMMaxX pOOOTH HAIiBIpHUYeNa HE BUXOAATH 33 MEXi
Jiama3oHy poO0oYMX XOiB THEBMOIIIIBICKH, IO CBIAYUTH ITPO MPAaBUIILHO MiiOpaHuX TEXHIYHHUX MapaMeTpiB
MTHEBMOPECOPH AJIsl IPUHHATOI BEJIMYMHU MIAPECOPHOT MacH Ta poOOYMX HIBHIKOCTEH MpHUYera.

AHani3 pilleHp MaTeMaTUIHOI MOJENI TOKa3ye, M0 NMPH BCTAHOBIEHOMY pPYCi MpHWYena 1O HEPiBHOCTSIX

JOPOXKHBOTO TIOJIOTHA BIUTMB HeOalaHCy Baly - PO3KHIAdy THOIO NMPAKTUYHO HE BIUIMBAE HA KOJWBAIBHUI
mpoliec MiIpecopeHol MacH MiJBICKH 31 3MiHOIO MIBHKOCTI pyXy Ipuyerna B Mexax 5-15 km/roz.

AMITTITY]a KOJMBaHb IMiJPEecOPEeHO0i MacH 3i 3MIHOI MIBHAKOCTI pyXy IMpHUYena 3MIHIOETbCA HE3HAYHO, a
94acTOTa KOJIMBAHb 31 3MEHIIICHHSM IIBH/KOCTI 3pOCTAE.

Brnacna wacrora mojpecopeHHOH Macu cTaHOBUTH 2.25 ['l, a NMpHUIIBHIIICHHS KOJMBAETHCS B iHTEpBasi
2.5-5 M/c? , IO € TOCHUTH NIPUHHATHHM.

Ha mixcraBi pe3ynpTaTiB MaTeMaTHYHOTO MOJEIIOBAHHS KOJMBAJIBHOTO NPOLECY HamiBIpHyena 3
3MOHTOBaHUM Ha HHOMY PO3KHJAadeM THOK NPU PyXy HamiBIpUUena MO 3HAYHUM HEPIBHOCTAM MPOQiiro

JIOPOYKHBOTO TIOJIOTHA MOXKHA 3pOOUTH BUCHOBOK, 1110 BUKOPUCTAHHS HE3aJIS)KHOT aBTOMATUYHO PETYJIbOBAHOT
ITHEBMOITIIBICKH € OJTHIM 3 JOIUTFHUX HANPsMiB HOTO BJIOCKOHATICHHS.
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RESEARCH OF A SEMI-TRAILER WITH AUTOMATICALLY ADJUSTABLE AIR SUSPENSION
AND A EJECTOR OF FRIABLE CARGO

R. Matsei, V. Petrov, *O. Maltsev, °S. Chaban 3, O. Kovra ®
Military Academy (Odesa)

Odessa National Technological University

®National University "Odesa Polytechnic"

The pre-production model of transport-technological semitrailer is worked out with automatically managed
mHeBMornonBeckoii and BertamkmBaTenem of friable material, that on-condition automatically evens the
unevenness of partition of load between the independent pendants of wheels and supports the level of ground
clearance installed by the driver, that promotes stability, and allows to rev up transporting of load without the
decline of safety of motion on roads with the different terms of burries of travelling coverage and lack of roads.
The oscillatory process of a semi-trailer as it moves along uneven road surfaces and the strength of the body
when it performs technological operations for spreading bulk mineral and organic materials have been studied.

Key words: semi-trailers, suspensions, road irregularities, vibrations.
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EVALUATION OF CAROTINE CONTENT IN COMBINED FEEDS

I. Dudarev, S. Uminsky, A. Moskalyuk, S. Zhitkov
Odessa State Agrarian University

Further increase in the productivity of agricultural animals and poultry is based on the use of compound
feed balanced in terms of nutrients, vitamin, amino acid and mineral composition that meet zootechnical
requirements. Protein-vitamin and mineral-feed additives play a special role in the production of complete
feed, the lack of which in the feed ration leads to a significant disruption of metabolic processes in the body of
farm animals and poultry. Production of balanced feeds allows to increase efficiency the use of compound feed
when fattening consumers, therefore the main task of the development of feed production is to solve problems
related to the filling of vital substances in the composition of compound feed produced.  The basis for
increasing the productivity of animal husbandry is related to the use of compound feed, which is balanced in
terms of vitamin, mineral, amino acid and other constituent components that are necessary in the composition
of the produced products. Protein-vitamin and mineral-feed additives play a special role in the production of
complete feed, the lack of which in the feed ration leads to a significant disruption of metabolic processes in
the body of farm animals and poultry.

Key words: compound feed, carotene, method, analysis, substance.
PROBLEM

For the standardized inclusion of vitamin supplements in the diet of compound feed, the accuracy of dosage
and methods of express determination of their quantity in the conditions of existing technochemical
laboratories of compound feed productions are of particular importance.

ANALYSIS OF THE LATEST RESEARCH

Carotenoids play an important role in maintaining the health and reproductive functions of animals.
Carotenoids are an important component when filling compound feed, as an indicator of the quality of the
products produced and the satisfaction of consumer requests, which makes the products competitive on the
feed market [2]. The balanced inclusion of carotenoids in compound feed helps to prevent premature spoilage
of manufactured products, when stored under conditions that provide for the necessary ventilation. Carotenoids
are characterized by being an effective natural antioxidant. With a balanced filling of compound feed with
carotenoids, there is an improvement in the color qualities of products, because color indicators are important
quality indicators [1]. Practically all compound feed must include carotenoids, due to the fact that all groups
and species of animals need them. Filling products with carotenoids is one of the factors that allows you to
significantly increase and contribute to the indicators of the used compound feed recipe. It is important to
achieve the conditions for constant access of carotenoids to the body of animals and poultry, which should
take into account those carotenoids that are contained in other components of compound feed.

RESEARCH RESULTS

We considered the possibility of using rational accelerated methods of laboratory determination of the content
of certain vitamins in compound feed and protein-vitamin supplements.

Vitamin A (carotene). Physical and chemical methods of direct spectrophotometry, fluorometry and
colorimetry are used for the quantitative determination of vitamin A. The most operational and accessible of
them for components that do not contain impurities, which have light absorption in the same region of the
spectrum as vitamin A, is the method of direct spectrophotometry. The use of this method eliminates the need
to prepare standard solutions and build a calibration graph [3,4]. In materials containing impurities that have
light absorption at the same wavelengths as vitamin A, various methods of preliminary purification are used:
saponification, chromatography, and obtaining chemically pure derivatives of vitamin A [4] (retinol, retinoic
acid, and anhydroretinol). If purification methods do not allow to isolate vitamin A with a characteristic
spectral curve, then the colorimetric method is used. It was established that the method of direct
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spectrophotometry should be used only when the absorbance value of vitamin A solutions at light wavelengths
of 310 and 325 nm is 1. In this case, the absorbance value at 325 nm is used to calculate the vitamin A content.
The fluorometric method, based on the ability of retinol to fluoresce under the influence of ultraviolet rays, is
also promising. The resulting fluorescence has a maximum at 480 nm. Compounds that interfere with vitamin
A by the fluorometric method include carotenoids, vitamin D, and phytofluene. To eliminate the influence of
these impurities, it is recommended to use chromatographic purification using aluminum oxide. Currently, the
colorimetric determination of vitamin A has significant errors when measuring the value of the optical density,
due to the unusual ratio of the rates of two successive reactions - the formation and decay of the colored
carbonium ion of vitamin A. The relative rate of decay of the carbonium ion is so great that the maximum
intensity of the color is observed between the 5th and 10 seconds from the beginning of the addition of the
reagent, therefore, when measuring the extension later than 10 seconds, the results are underestimated. This
determined the need to find a more stable colored compound of vitamin A. For this purpose, phosphoric-
molybdic acid was used. The literary sources contain information about the use of acid for the qualitative
detection of vitamin A, but the conditions for the formation of the complex are not given. When studying the
conditions of complexation, concentrations of vitamin A of about 10-5 g/ml, which correspond to the content
of vitamin A in compound feed and BVS, as well as the necessary amount of phosphoric-molybdic acid to
obtain a stable complex, were investigated. Research has established that the necessary amount of phosphoric-
molybdic acid for the formation of a complex with vitamin A is 0.2 ml of a 10% solution. When studying the
influence of pH on the value of the optical density, it was determined that it reaches its maximum value at a
pH equal to 1-2, that is, the reaction takes place in a strongly acidic environment. When taking the spectral
characteristics of the obtained complex compound on a spectrophotometer in the visible region, two maxima
are observed at light wavelengths of 400 and 730 nm. The absorption maximum for the phosphoric-molybdic
acid solution is in the spectrum at 400 nm. Therefore, for a more accurate measurement of the optical density
and to reduce the photometry error, the measurement was performed at 730 nm. The size of the optical density
depends on the nature of the solvent (Table 1). The maximum coloration was observed in senzyl alcohol and
remained constant for 10 min. Thus, the relative stability of the obtained colored compound allows to increase
the accuracy of determination of vitamin A.

Table 1. Dependence of the value of the optical density on time and the nature of the solvent at pH = 2.

Solvent Optical density through, min
20 30 40 50 60 120
Allyl alcohol 0,077 0,090 0,097 0,127 0,445
Acetone 0,685 0,835 0,930 1,010 1,100 [0,500
Diethyl ether 0,022 0,022 0,020 0,028 0,039 0,425
Benzyl alcohol 1,300 1,720 1,720 1,610 1,550 {1,300

The resulting colored compound obeys Beer's law in the vitamin A concentration range from 1.7 10-5to 1.2
10-4 g/ml. To clarify the specificity of the reaction of vitamin A with phosphoric-molybdic acid, a study of
the interaction of fat-soluble vitamins 02 and E with this reagent was conducted. Optical density was measured
on a spectrophotometer at 730 nm after 30 min using gasoline alcohol as a solvent. The results of measurements
are given in table. 2.

Table 2 Dependence of optical density on the concentration of vitamins

Vitamin Concentration, g/ml Optical density through
A 6,88 «10° 0,82
D, 3,44 +10% 0,09
E 50103 0,154
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CONCLUSIONS

A rational, accelerated method of laboratory determination of the content of carotenoids in compound feed and
protein-vitamin supplements is considered and based on the results of the research, it is proposed.
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OIIHKA BMICTY KAPOTHHY B KOMBIKOPMAX

I. dynapes, C. YMmuncekuii, A. Mockamok , C. JKutkos
Ooecovkutl OeporcagHull azpapHuli yHigepcumem

[Momanpiie WiABMINEHHS MPOIYKTUBHOCTI CLIBCHKOTOCHONAPCHKMX TBApWH 1 MNTHII 3aCHOBaHE Ha
BUKOPHCTaHHI KOMOIKOpPMiB, 30aTaHCOBaHWX 3a MOKMBHUMH PEYOBHHAMH, BITAMIHHMM, aMiHOKHCIIOTHUM i
MiHEpAJFHUM CKIIAZIOM, IO 3aJ0BOJBHSIOTH 300TeXHIYHI BUMOrd. llpm BupOOIEHHI TOBHOpALIHHUX
KOMOIKOpMIB 0COOJIUBY POJIb IPalOTh OUTKOBO-BITaMIHHI Ta MiIHEPaJbHO-KOPMOBI T00OAaBKH, HECTaya SKUX Y
KOPMOBOMY paIlioHi MpHU3BOJUTH JO CYTTEBOTO TMOPYIIEHHS OOMIHHMX TIPOIECiB B Oprasi3mi
CLTBCBKOTOCITO/IAPCEKUX TBApWH 1 NTUI. BUPOOHWNTBO 30alaHCOBAHMX KOPMIB JO3BOJISIE 30UTBIIATH
e(EeKTHBHICTh 3aCTOCYBAaHHS KOMOIKOPMIB IIPH BiJITOJIiBIIi CIIOKWBAYiB, TOMY OCHOBHUM 3aBJAHHSM PO3BUTKY
KOPMOBHPOOHHMIITBA € BUPIILICHHS 3aBAaHb MMOB'SI3aHUX 3 HATIOBHEHHSIM XHUTTEBO BYKIMBUX PEYOBUH y CKIal
KOMOIKOpMiB, 110 BHpOOJstOThCA. OcHOBa 30UIbIIEHHA €(EKTUBHOCTI MPOAYKTHUBHOCTI TBapWHHHLTBA
MOB'sI3aHa 3 BUKOPUCTAHHAM KOMOIKOPMIB, sIKi 30aJIaHCOBaHI 3a BITAMiHHUM, MiHEPAJIbHUM, aMiHOKUCIIOTHUM
Ta 1HIOUMH CKJIQJOBUMH KOMIIOHCHTaMH, SIKi € HEOOXiIHUMH y CKJaJai BUpoOJieHOi nponykmii. [Ipm
BHUPOOJICHHI TOBHOPAIITHUX KOMOIKOPMiB 0COOIIUBY POJIb IPatoTh O1IKOBO-BiTaMiHHI Ta MiHEPAIIbHO-KOPMOBI
n00aBKH, HECTa4a SKUX y KOPMOBOMY pallioHi MPU3BOJHUTH J0 CYTTEBOTO IMOPYIIEHHS OOMIHHUX MPOLECIB B
OpTraHi3Mi CiIbCHKOTOCIIOIaPCHKUX TBAPUH 1 MTHIIL.

KarouoBi ciioBa: xombikopm, kapomum, memoo, auaiis, peuosutda.
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HEBUPIIIEHI IMUTAHHSA TEXHOJIOI'II BUPOBHUIITBA NPOAYKIII CBUHAPCTBA:
EKOHOMIKA, I'EHETHUKA, CEJIEKIIA, I'OAIBJIA, YTPUMAHHSA

C.Apamaki, P. Cycon
OoecbKuil 0eporcasrull azpapHuil yHigepcumem

CBUHApCTBO SIK raly3b 3aiiMae JiIUpyroUi MO3HLii y M’ acHOMY OanaHCi sIK y cBiTOBOMY MaciTabi Tak i B
VYxkpaiHi, 30kpeMa, IpoTe MaEMO HU3KY HEBUPIILICHUX 3aBJaHb CTOCOBHO MPUOYTKOBOCTI rary3i, €ni300THYHOT
CUTyallii, HeBpaxyBaHHs OiOJOTiYHHX MOTPe® CBWHEH SK O10JOTIYHOTO BHIY, CKOPOUYEHHI Pi3ZHOMAaHITTS
reHo(OHITy, TPHUBAIOCTI MPOAYKTHUBHOTO BUKOPHUCTAHHSA, CKOPOYEHHI TIepiofy HENPOIYKTHBHOTO
BUKOPHUCTaHHS CBUHEH, 30€PE:KEHOCTI MOJIOHSKY Y TPOMHCIIOBOMY CBHHAPCTBI. 3a3HaueHi BUILE HEBUPIlICH]
3aBJaHHSA CIiI BHUPINIYBaTH NUIAXOM OINTHMIi3alii Ta BHKOPHUCTAHHSA CYYaCHHX HAyKOBHX JOCSTHEHb Ta
NPaKTHYHAX HANpaIloBaHb Y NMHUTAHHSAX T'€HETHKH, CEJEKIii, pO3BEACHHS, TOMIBI, YTPUMAaHHS CBHHEH y
MPOMHCIIOBUX YMOBAX Ha HAYKOBO-OOIPYHTOBaHii OCHOBI.

KarwuoBi cnoBa: cgunapcmeo, eanysv, negupiuieni 3a80anus, npooiemu.

MHOCTAHOBKA ITPOBJIEMH

JlmHaMika po3BHTKY yCixX rairy3eil TBapUHHUITBA OcTaHHIX 30 pOKiB 3aCBiuy€e XapaKTepHi HETaTUBHI 3MiHA

Yy TOroJiB’i CITbCHKOTOCTIOAAPCHKAX TBAPWH Ta MNTHUIl YCiX BHAIB Ta 00CArax BUPOOHHIITBA OCHOBHHX
MPOAYKTIB TBAPUHHUITBA B TOCIOAAPCTBAX yCiX ()OPM BIIACHOCTI, TOMY HHHI CKJIaJHUHA CTaH Y PO3BHUTKY
TBapUHHUILTBA YKpaiHU MOTpeOye 1iEBOTO BTPYYAHHS JAEPKAaBU IS TIOJOJAHHS IECTPYKTHBHHUX IPOIECIB y
Horo BUPOOHUYO-TOCTIONAPCHKIN JiSUTBHOCTI 3 METOI0 MPU3YNUHEHHS PYHHYBAaHHS Tally3i Ta HApOIyBaHHS
00CSITiB KOHKYPEHTOCIIPOMOKHOT TBAPUHHHUIIBKOT MPOAYKIiT BUCOKOI sIKOCTi. [Ipn boMy HayKoBHii CyTIpoBiza
MOBHHEH 3aliMaTH YMHHE MicCIle TIPY BUPIICHHI i€l BKpail BaXIJIMBOI Ta HEBHUpilIeHoi mpodyiemi [1, 2].
Bupo6uunrso cBunnnn y 2000 p. y 3araneHOMY M sicHOMY Oananci 3aiimaino 40,6%, Toxi sk y 2020 p. — 28,2%
(ckopoucHHs BUpOOHUIITBA Y 1,4 pa3u). [lo3uilis igepa nepeiiuia o ramxysi ntaxiBHunrea — 56,7% y 2020
p- Ha Bigminy 11,6% y 2000 p. (HapoiieHHs BUpoOHUIITBA Y 4,9 pa3u). BUpoOHUIITBO SJIOBUYHHU CKOPOTHIIOCS
y 3,3 pasu (3 45,5% 10 13,9%). 3a Takux yMOB CBHHApCTBO Bce piBHO 30epirae jinupyroui nozuuii (II micue
y M’sicHoMy OasaHci repxasu) [3].
Meta naHoi cTaTTi — BU3HAUCHHS Ta y3arajJbHEHHS aKTyaJbHUX HEBHPIINICHUX 3aBJaHb Taly3i CBHHAPCTBA
CBITOBOTO Ta BITYM3HSIHOTO MacmTady, 10 MOTPeOyIOTh HAYKOBOT MiATPUMKH. JIJIsl TOCATHEHHS MTOCTABICHOT
METH 3a OIpALIOBaHHS JOCTYIHUX JDKEpPe] BHUBYAIM HACTYIIHY HH3KY HEBHUDIIICHHX 3aBJaHb Taiysi
CBHHAPCTBA 32 TAKUMH HANPSMKAMH [I0/10:

- mpuOyTKOBOCTI ramys3i;

- emi300THUYHOI CHTYyaIlii B Tary3i;

- HEeBpaxyBaHHA 0i0JOTIYHUX MOTPeO CBUHEH SIK O10JIOTIYHOTO BUJLY;

- TEHETHKH, CeNIEKIlii Ta PO3Be/ICHHS Y MPOMHUCIIOBOMY CBUHAPCTBI;

- CKOpPOYCHHS Pi3HOMAHITTS reHO(OHIy CBHHEH;

- TPUBAJIOCTI NPOJYKTHBHOTO BUKOPHCTaHHS CBUHEH;

- CKOpOYEHHS Mepiojly HEMPOYKTUBHOTO BUKOPHCTAHHS CBUHEH,;

- 30epexeHOCTI MOJIOAHSKY Y IIPOMHUCIOBOMY CBHHAPCTBI;

- TOJIiBJi CBUHEW Yy IPOMHUCIOBOMY CBUHAPCTBI;

- MHTaHb yTPUMAaHHS y IPOMHCIOBOMY CBUHAPCTBI.

AKTyaJibHI HeBHpilleHi 3aBJaHHSA I0J0 MPUOYTKOBOCTI ramy3i. AKTyalbHUMH 3aJIMIIAIOTHCS 3aBIaHHS
CBHMHApCTBA Ha PiBHI CBITOBHUX Ha KIUTANT LUKJIIYHOCTI, NPUOYTKOBOCTI a00 JOXOAHOCTI, TOOTO Tak 3BaHi
«CBUHAPCHKI IUKIIM» — KOJIMBAaHHS PUOYTKOBOCTI Oi3HECY 3 BUPOOHHUIITBA CBHHUHY BIPOJIOBXK 3-5 pokiB [4].
Jnst mpuknany, MiBAEHHOA(QPUKAHCHKI CBHHApl HE JIMLIE CTHKAIOTHCS 3 PI3KMM 3pPOCTaHHSM BUTpaT Ha
BUPOOHWYI pecypcH, aje ¥ 3 THM, IO iXHIH AOCTYyN O €JNEeKTPOSHeprii 3 HaliOHaJbHOI eJIeKTPOMEpEexi
BIAKJIFOYacThCA Ha 2-10 roauH moaHs.

[Moni6Hi mpobeMu HAOYIIHM aKTYa bHOCTI JIJISl BITYM3HSIHUX (hepMepiB Micis MOYaTKy BTOPTHEHHS! OKYIIaHTIB
Ha Hally TEPUTOPIIO Ta MOSBH MPoOJIeM y eHepreTuuHii cdepi. 3BifcH 3aBXKIU aKTyaIbHUMH MUTAHHSM €, SIK
rajgy3i CBUHapcTBa BAA€ThCA MiATPUMYBATH CTaHAApTH cBiToBoro piBHsA i He gomyckatd AUC ta PPPC y
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MIPOMHMCIIOBUX CTaji, mo Hamiuye monax 120000 ceunomatok? [5]. KpiM Toro, Ha piBHI CBiTOBHX MacmITabiB
HaOyBarOTh aKTyalbHOCTI MPOOJIEMH CBUHAPCTBA Ha KINTANT YKPYIHEHHs, iHTerpamis, rioOamizamis
BUpPOOHMITBA. Y OaraTboX KpaiHax CBITY CIOCTEPIracThbCsl TEHACHIIS 10 HAapOIL[yBaHHS BHPOOHHYHX
HOTY)KHOCTeH BUPOOHMKAaMU CBHHHUHH, NMOOY0Ba 3aKPUTOTO THITy BUPOOHMIITBA CBHHMHHU Ta BEepTHKAIbHA
iHTerpalist 3 IHIIMMH JIaHKaMH CTBOPEHHS AOAaHOi BapTOCTi MPOMYKTY 31 CBHHMHHM — 3a0iid, riambOoka
nepepoOka, peaiizamis KiHIIEBOMY CroKuBauy. [Ipu 11boMy, AajieKo He 3aBXKIW TaKy MisUIbHICTH 3A1HCHIOE B
MeXax OJHi€i KpaiHW: HEMOOAWHOKI BHITAJKH, KOJH TpyIa KOMIIaHIi pO3BHBAaE€ CBHHAPCHKUI Oi3HEC Ha
TEPUTOPIi KITBKOX PI3HUX [Ep)KaB, MEPEXOsYd Ha MYJIbTHHAIIOHAJIHHWIA piBeHb. [lomiOHe HeraTHBHO
BiZI0Opa)Xa€eThCs Ha e(PEKTUBHOCTI BUPOOHUIITBA CBUHUHH APiIOHMMHU (hepMepChbKUMHE rocrogapcTBamu [4].
OnHiel i3 mpoOsieM BITYM3HSHOTO CBUHAPCTBA € OaraTopiuHa HeTaTHBHA JUHAMiKa CKOPOUEHHS IIOTOJIIB S
CBHHEH, 110 CIIOCTEpIiraeThCsl B Hamii aepkani mpotsroM 1990-2022 pp., mo 1ocTaTHLO 100pe IEMOHCTPYE
rpadik npencrasieHuii Ha pucyHky 1[6].

AKTyanbHi HeBHpilleHi 3aBIaHHA INOA0 eMi300TMYHOI cuTyauii B raiaysi. ['mobanpHa mpobiema
CBMHApPCTBA — II€ CKJIaJHA eIMi300THYHA CHUTYyallisl CBITOBOTO Macmraly, a OesrmocepeHpo Teorpadis
MIOIMINPEHHS eMMi300TiH y PI3HWX KpaiHaxX CBITy HampsMy BIDIMBAa€ Ha TiI00aTbHE BUPOOHHWIITBO CBUHUHM,
LIHOBY CHUTYAIliI0 Ha OKPEMHUX PHHKAX Ta 30BHILIHIO TOPTIBIIIO IIUM BHIOM M’sica Ta M SICONPOIYKTAaMH 3 Hel.
OcHOBHUM (aKTOPOM THUCKY Ha BHpoOHWKIB € BB nommpeHHs AYC. Bipyc HabyB riobanbHux MaciiTabiB
Ticis BUABIIEHHS Tiepiioro crnanaxy xBopobu y Kwurai, Kam6omxi, [liBHiusniit Kopei, Jlaoci, Morromii Ta
B’etHami, e depe3 mommpeHHs i€l XBOpoOW 3a PiK 3HUIMIM Maibke 5 MiH ToniB cBuHel. Lle cramo
MPUYUHOI TMIJABUINEHHS BHYTPILIHIX I[iH, OUIBIIOI aKTHBHOCTI CBITOBHX CKCIOPTEPIB, sKa CIyIr'ye
MiATPUMKOIO JIJIsl BHYTPIIIHIX IiH HAa CBUHUHY B ITUX KpaiHax [4].
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Puc.1. [lunamika CKOpoUeHHsI IOT0JIiB sl CBUHEH B YKpaiHi [6].

Bipyc adpuxancekoi uymu cBuneit (AUC) moxke mepenaBaTtucs depe3 crepMy KHYpIB TiJi 4ac IITYYHOTO
sartigHeHHs (I[3) cBuHkam Ta emMOpioHanbHUM mopocsitaM. Lle crano pe3ynbTaToM CIHiIBHOTO HIMEIBKO-
aMEepUKaHCHKOTO JIOCHIDKeHHS [7].

1o, oaHak, BiIOMO PO caM BIpyC Ta MO0 reHETHYHE MMOXO/PKEHHs? 3arajioM ONKMCcaHo 24 Pi3HUX FEHOTHUIIH.
Tinekn renotunu | i |l mommpwincs B kpaiHax 3a MexamH adpUKaHCHKOro KOHTHHEHTY. Crenudiuni
reHeTHYH1 MimeHi, Bkroyatoun p72 (B646L), CVR (B602L) i p54 (E183L), BUKOPUCTOBYIOTHCS LIS
inenTudikamii pizaux reHotumiB ASFv i BiicTeXeHHsT Bipycy B KOHKpETHOMY perioHi. B pesynbrati Oyino
inenTugikoBano 24 renorunu ASFv Ha 0CHOBI r'eHa, 1m0 Koaye p72 (B646L). ['eHoTHyBaHHS p72 103BOJISIE
BIJICTEXKHTH JKEPEIIO Bipycy Ha MOJICKYJISIPHOMY PiBHI 1 Jomomarae 3po3yMiTH MOTEHLIHHI IUISXU nepeaadi
Ta MOXxJIHUBI criocodu mepenadi. CVR (B602L) ta p54 (E183L) BHKOPHCTOBYIOTBCS JJIsi TIPOTHO3YBAHHS
MOJIEKYJSIPHUX erijieMionioridaux 3MiH Ta eBomonii AUCv. KpiM Toro, 3acTocyBaHHsI OTJIMOJICHHX TEHOMIB
ASFv 1 rtexnonorii Tumizanii — 0coOJIMBO MOBHOT€HOMHOI'O CEKBEHYBAaHHS 1 JAaHUX EKCIIEPUMEHTIB 3
MEePEXPECHOTr0 3aXUCTY — MPOSICHIOE O10JIOTII0, EBOMIONIIO 1 TeHeTHYHI XapakTtepuctiku ASFv [8].
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HeBupimeni 3aBaaHHs HeBpaxXyBaHHs Oiojoriynmx morped cBuHell sik Oiosoriunoro Buay. IHma
aKTyalbHE 3aBIaHHS — 1€ HEBpaxyBaHHA OlOJOTiYHMX MOTped CBHHEH SK OiOJIOTIYHOTO BHIY TBAapHH Y
MPOMHCIOBOMY BUpOOHHMITBI. [lana mpobiema akTyaibHa JUIA KpaiH, 10 pO3BUBalOThCsA. B Ykpaini BoHa
TaKOXX Ma€ MiclLie y OKPEMHUX TOCHOJAPCTBAX, JI€ €IEMEHTapHO MOPYILIYIOTECS IMUTaHHS PO3BEICHHS, TOAIBI
abo yrpumanHs cBunei. [Ipu npomy pe3yabTaToM mi€ei mpodiemu € Hee)eKTUBHE BUKOPUCTAHHS CBHHOMATOK
npoTsSroM poky (menmie 1,5-1,7 omopociB Ha pik), BiACYTHICTh CTaTEBHUX LUKJIiB, TPHBAIICTh BUPOIYBaHHS 1
BiITOAiBII MOIOAHAKY TIoHaA 180 MHIB BiJ HAPOIKEHHS, TOIIO.

HocratHp0 BaroMoro mpobiemMor0 B YKpaiHi € HH3bKa BiATBOPIOBAJIbHA 3JAaTHICTh y TPOMHCIOBOMY
CBUHAPCTBI (MaJIOILTiHICTh, aBapiliHi OMOPOCH, TIEpEryIiH, aOOPTH, MEPTBOPOIHU TOIIIO).

[Hmoro mpoGiemoro B YKpaiHi 3alnuInaeTbcs HU3bKa NPOAYKTUBHICTD TBApHH Y MIPOMUCIOBOMY CBHHAPCTBI,
10 HETaTUBHO BiAOOPaKa€ThCS HA EKOHOMIYHHX BUPOOHUYIHMX MTOKAa3HUKAX.

Bapro 3a3HaunTH, 110 B yMOBax PO3BHHYTOrO IMPOMHUCIOBOTO CBHHAPCTBA, ¢ (axiBLi raiy3i 3HAIOTh MPO
Oionoriyni NoTpedu CBUHEH MOAIOHUX MPOoOJIeM HE BUHHUKAE.

HeBupimeni 3aBJaHHsl reHeTHKH Ta cejeKlii y MPOMHCIOBOMY CBMHAPCTBi. AKTyanmbHI mpobiemwu
CeNIeKIIii y MPOMHCIOBOMY CBHHAPCTBI MOJATAIOTh Yy MOEAHAHHI KUTHKICHHX Ta SKICHHX XapaKTEpUCTHK,
BEJICHHS CEJICKLIl 3 ypaxyBaHHSIM CTPECOCTIMKOCTI CBHHEH, paHHHOMY MPOTHO3YBaHHI MPOAYKTHUBHOCTI i3
Bukopuctanasam JJHK-texnomorii, ingekcHoi cenexii Ta I'T- TexHomori#, Tomo.

CBuHI, $Ki € CTIHKIOI 10 CTpecy, TakOX CTIMKimi A0 XBOpoO i JEMOHCTPYIOTH Kpaily 3arajibHy
MPOAYKTHBHICT. Llel QakT Bike MEBHOIO MipOIO BHKOPUCTOBYETHCS B CEJIEKLIIHUX TporpaMax Jis CBHHEH Ta
IHIIMX BHIIB CUIBCHKOTOCIIOJAAPCHKUX TBapHH, TOMY BaXJIMBUW IHHOBAI[IHHMI HANpPSMOK CEJCKIl — Iie
CTPECOCTIMKICTh CBHHEH, 110 TIPOBOISITH 3a JOIIOMOTOI0 aHali3y MIETHHHU, KPoBi [9].

o npuknany, kommanis PIC, mo 3aliMaeTbcs TEHETHKOIO CBUHEH, 3aCTOCOBYE IU(PPOBY CENIEKINIO s
BU3HAYEHHSI TUIEMIHHOT HIHHOCTI. «3 TpaBUIILHUM IPOrpaMHHUM 3a0e3MeUeHHSIM MOXKIMBOCTI O€3MEXKHI..» —
3a3Haya€ JUPEKTOp T€HETHYHHMX MOCHyr kommaii, mokrop Saskia Bloemhof. Iludposa xamepa Bu3HaYa€e
JIETKICTh XOAW PEMOHTHOI CBHHKH, TOOTO kommaHis PIC BHKOpHCTOBYe mU(POBY CENEKINIO IS OIIHKH
MOJIOKEHHS HIT Ta OLIHKA pyXy. Ha OCHOBI OIIHKM IUIEYOBHX, Ta30CTETHOBHMX CYIJ00IB Ta KiHIIIBOK
BH3HAYEHO KiJJbKa TOYOK BHMIpIOBaHHS Ha TUIl CBHHI. 3’€IHABIIM Ii TOYKA 32 JOTIOMOTOK) MPOrPaMHOTO
3a0e3MeYeHHs, MO)KHa BU3HAYWTH, SK PYXa€ThCs CBHUHS METOJIOM TOOYOBH CIEIialbHUX AITOPUTMIB 3
ypaxyBaHHSIM OLIIHKM HalKpalluxX eKcrepTiB. HacTymHMM KpOKOM allrOpUTMH IOB’SKYTh BiJe03amucu
MOPOCAT 3 AAHUMH PO HUX Y CTa/li CBHHOMATOK, SIKi BKJIFOYaTUMYTh BiK MIPU BHJIYYCHHI Ta MPUYUHHA BUOYTTS
3 METOI0 PO3POOKH HAIHOTO MPOTHO3Y JOBrOMITTs cBUHOMATOK [10].

MeTo/u Ta aHaJIITHKA 3 BUKOPUCTAHHAM /T-TEXHOJIOTIH B yMOBaX KOMEPIIMHOTO EKCIIEPUMEHTAILHOTO CTa/1a
«Acuity» 103BOJISTH BIIOMpATH KHYpIB Uil MailOyTHIX IMOKOJIiHb, SIKI MPUHECYTh OUIbIIE KOPUCTI IS
KOMEPIIHHNX KIEHTIB 3 METOI MOKpaIleHHS (EepTWIBHOCTI KHYpIB, MiABHINEHHS SKOCTI BiITydeHHX
MOPOCST, 3MEHIICHHI CMEPTHOCTI Ta 3aXBOPIOBAHOCTI Y PENMpOAYKTOpi, 30UNBIIEHHI BiJICOTKY PUHKOBUX
CBUHEH NMpeMiyM Kjiacy, 30UIbIICHHI BUXOAY HSKUPHHUX CBUHEW Ta IMOKPAIIEHHI sIKOCTi CBUHMHM [11].
Kommanis «Acceligen» 3 Minnecotn (CIITA) mae amOimidiHi TIaHK 100 PO3BEACHHS T€HHO-PEIaroBaHUX
CBHHEH, CTIHKHX J0 PEnpoayKTHBHO-pectipaTopHoro cuuapomy cuneir (PRRS). Kpim toro, y 2022 pori
OyJIo ONMPWITIOAHEHE TMeplie JOCTIKCHHS, sSKE OI[HIOBAJO CHpHHHATTS TpomanckKicTio CIIA renHo-
penaroBaHux NpOJYKTiB Xap4yyBaHHS. J{oCiiHKeHHs MOKa3ajo, «I0 KOJIH WIEThCs PO HOBY TEXHOJIOTIIO, 3
SIKOK0 JIIOM HE 3Haiowi, iHmi (aktopu BimirparoTh HabaraTo Oinbimy poib (y CHPHUHAHATTI), OCOOIWUBO
ColliaibHI Ta €TWYHI I[IHHOCTI JIIOJIeH, a TaKOX Te, UM JOBIPSIOTh BOHH YpSIy Ta IPOMHCIOBOCTI, 00
3aXUCTUTH iX». [HON po3poOku B Tanysi pegaryBanHs reHiB: y 2020 pomi pociimauku 3 HimeyunHu
3arporoOHyBajH MiAXi A0 pelaryBaHHsS TeHIB U 3yNMUHKH PeIUIiKallii Bipycy adpuKaHCHKOI 9yMH CBUHEH.
Takox y 2020 poui B HiMequnHi moBiToMIIsIIOCS PO NPOrpec y BUKOPUCTaHHI TEHHOTO pearyBaHHs A
MPUITMHEHHS (I3UMYHOT KacTpallii IIJITXOM BUIAJICHHS I'€HIB, ITOB’I3aHMX 3 KAIIIITBOM KHYpIB [12].
HeBupinieni 3aB1aHHs 100 NMUTAaHbL PO3BEeJIEHHS Y CBHHAPCTBI. AKTyallbHI TPOOJIEMH PO3BEICHHS Y
MPOMHCIOBOMY CBHHAPCTBI — L€ TIOCTiHHA THepeBipka II0J0 KOMOIHAIIIHOTO TOEJHAHHS OKPEMHX
MaTEpUHCHKUX Ta 0aTbKiBCHKHX (popM (ITOpia) cBHHEH, BpaxyBaHHS MUTaHb €TOJOTII.

Hanpukiiag, MeTO OAHOr0O 3 OCTAaHHBOIO JOCHIJAHUIBKOTO BHUIPOOYBaHHS OyJ0 BH3HAYUTH BILIUB
€TOJIOTYHOT MOBEIHKH IUTIHUKIB Ha PICT, PO3BUTOK, CIOKUBAHHS KOPMY Ta Ha PiBEHb aKTUBHOCTI HAILIA/IKiB
3a fonomororo kamep NuTrack BuB4anu 4 pi3Hi rpynu IUTHUKIB (3 BUCOKUM CIIOKUBAHHSIM KOPMY, BUCOKUM
CHOKMBaHHSIM KOPMY, HHM3bKHM CIOXXHBaHHSIM KOPMY, BHUCOKHM CIIOKUBAHHSM KOPMY Ta HHU3bKHUM
CTHOXKMBaHHIM KOPMY, HU3bKUM CIIOKHBAHHSAM KOpMYy). [lesiki rpynu 3Ha4HO MEHILIE paxyJucs HpOTAroM
100H, IPOBOAMIM MEHIIE Yacy Oy TOMIBHULI Ta OllblIe Yacy JieKayd, HDK cTosuid. 1Ipu npoMy BHBYAIIU
MPOJIYKTHBHI SKOCTI, XapaKTEepPUCTUKH TYIII Ta cepeHb01000BU I mpupict [13].
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HeBupinieni 3aB1aHHsi CKOPOYE€HHsI Pi3HOMAHITTS TeHO(OHIY CBHUHeH. AKTYaTbHUMHU 3aTUIIAIOTHCS
npodjaeMy CKOPOYCHHS PI3HOMAaHITTS TeHO(OHAY CBHHEH, KOJIH y CBITI MacoOBO 3aiMalOThCS PO3BEICHHSIM
CBHHEH TOPiJ KOCMOIOJITIB Ha KIITAIT BENHUKOI 01101 (HOPKIIMPCHKOI), JaHApac, AIOPOK, M €TPEeH Ta
mpobiieMn 30epeKeHOCTI BITYM3HSIHOTO TeHOQOHAy cBuHed. Ha maHmii wac mMaemo Benwki mpoOiemMu 3
PO3BEICHHSAM YKPaiHCHKOI CTEmoBOi 01101, yKpaiHChKO1 cTenoBoi psidoi, MUPropoAcbKoi (mopoau, mo Oyau
CTBOpPEHI paHillie), yKkpaiHChKOI Ta OJATaBCHKOI M’ ICHUX ITOPIJl, YePBOHOT O1JIONMOSCOT MOPOIH M’ ICHUX CBHHEH
(BiAHOCHO HOBOCTBOPEHI MOPOH). Bci 11i mopoau MoXKHa BiTHECTH 10 JOKaIbHUX mopia. Kpim Toro, cutyartis
3 I[LOTO TUTAHHA YCKIIAIHIIIACS Yepe3 BUPYBaHHS Bipycy appukancekol uymu cBuraen y 2016-2018 pp. (6ymo
3HUIICHO OCTaHHIH MJIeMiHHHUH 3aBOJ 3 PO3BEICHHS CBUHEI MUPTOPOJICHKOI MOPO/IH) Ta BiliHy B YKpaiHi, KOJIH
MiANPUEMCTBA 3 PO3BEICHHS YKpPaiHCHKO cTenoBoi 011101, ykpaiHchKoi cTenoBoi psi0oi mopin nepedyBaoTh Ha
THMYacOBO OKYMOBaHUX TepuTopisx [1].
3rifHO OCTaHHIX IOCTIUKeHb B paMKax S-piuHOro MpoeKTy, sIKMil posmouaBca y 2019 poui B paMkax
naptHepcTBa Mixk RBST Ta bpuraHcbkuM TOBaprCTBOM 3 pO3BEICHHS BUCIOBYXUX CBUHEH, OYJI0 BAKOPHCTaHO
Cy4acHi TEXHOJIOTIi Ta 1aHi U1t OTpUMaHHA iHpOopMarlii, sika MoXke OyTH BUKOpUCTaHa sl po3poOKa cTpaTerii
PO3BEICHHS, CIIPSMOBaHI Ha 30epeXeHHS IIUIICHOCTI OPUTAHCHKOI BUCIOBYXOi MOPOAHM CBUHEH. B pamkax
MTPOEKTY TAKOK MPOBOAMUTHCS 30ip eMOPIOHIB Ta CIIEPMU T 30€PEKEHOCTI IOPOIH 3apa3 Ta CTBOPEHHS OaHKY
TeHETUYHOT0 MaTepiaiy Ui MiArOTOBKH A0 Mail0yTHROI KpU3H 1S JaHOT IOPOAH, 110 IPOAEMOHCTPYJIa CBOIO
TeHeTUYHY YHIKAIbHICTh. BHUCIOBYXa CBUHS 3HaXOIWUTHCS B HeOE3MEYHOMY CTAaHOBHWIII 1 BigHECEHa 0
MPIOPUTETHUX TOPiA y CUCKY criocTepeskeHHst RBST depe3 HU3bKY YHMCENBHICTH 1 3aHENOKOEHHS IIOAO i1
TeHETHYHOTO pizHOMaHiTTs. [IpoBeneHa mepira B icTopii ieHTU]IKALSI TECHETHYHUX MapKepiB BUCIOBYXHX
CBUHEH HE TUTbKHM 3a0e3rledye OCHOBY Ui BiAOOpYy HaWKpamux TBapwH IS CENEKIIHHUX IporpaMm Ta
30epiranHsi FTeHETUYHOTO MaTepiany, aje i 703Boiisie (opMyBaTH iHIAWBIAyallbHI IPOTPaMu IS 30UTbIICHHS 11
TEHETUYHOTO PI3HOMAHITTS B Mexax mopoau [14].
HeBupimeni 3aBaanusi rogiBii cBuHeil. Hikonm He BTpaTaTh aKTyalbHOCTI TPOOIEMH TOMIBI Y
MIPOMHUCIIOBOMY CBHHApCTBi, IO TOB’s3aHi 3 PO3POOKOI0 HOBOI pelenTypu KOMOIKOpMiB, BHKOPHCTaHHS
HIMPOKOTO criekTpy BAP, «HeTpagumiiHuX» iHTPEeliEHTIB, TOIIO.
AKTyanpHOIO TIPOOIEMOI0 CBUHAPCTBA 3AIAIIAECTHCS SKICTh KOHIIEHTPOBAHMX KOPMiB (KOMOIKOPMIB B IILIIOMY
ab0 OKpeMHX IHTPEHI€HTIB), SKa € OUIBII aKTyalbHOIO I KpaiH, M0 PO3BUBAIOTHCS, TOMY B OKPEMHX
BITYM3HSHUX MIANPUEMCTBAX MA€ MICIIE.
HeBupimenni 3aBgaHHsi 100 TPUBAJOCTI NPOIYKTHBHOIO BHKOPHCTAHHSI CBHMHEH. AKTyaJbHUM
HEBHUPIIIEHUM 3aBAAHHSIM Y MPOMHCIOBOMY CBHHAPCTBI 3ajJMIIA€THCS HEONTHUMajbHAa TPHUBAIICTh
MPOJTYKTUBHOTO BUKOPHUCTAHHS (MPOAYKTUBHOTO JIOBTOJITTS) MATOYHOTO CTaa (BUOpaKyBaHHS CBHHOMATOK
paniiie 6 omopocy) Ta mnoTpeba MPUCKOPEHOI 3MIHM IMOKOJIHB B YMOBaxX ChOTOJICHHS (ajJbTepHATHBA
MIPOJYKTHBHOMY JIOBTOJIITTIO, KOJIU, HATPUKIIA]], KHypH BUOPAKOBYIOTHCS paHille, HiJK iX OLIHWIH 3a SIKICTIO
HAIIAKIB).
[MprynHn BHOpaKyBaHHS CBHHOMATOK 37€O1TBIIOTO MOJSTAIOTh y MiJIBUIICHHI BUPOOHNYOT e()EeKTUBHOCTI
KOMEpIIHHNUX cTaa. DimmHChKI BuUeHI 3aliMarOThCsl PO3POOKOI0 KpaIllMx CTpaTeriid yrpaBiHHSA, 100
YHUKHYTH HE3aIIaHOBaHOTO BHOPaKyBaHHS CBMHOMAaTOK. BoHM okpecnwin nesiki MoxuInBi crpaterii gepm,
SIKI MOXKYTb 30UTBIIMTH TPUBATICTH HUTTS CBHHOMATOK Ta IXHIO MPOIYKTHBHICTH MPOTSTOM yChOTO KHTTS
[15]:
- HaJeXHEe T[OBTOpPHE OOCIyroByBaHHA CBHHOMAaTOK Ta MOKIMBICTH OaratropasoBoro
CHapOBYBaHHS;
- edekTuBHU BifI0Ip (EePTUIBHUX CBUHOK JJIsS BBEICHHS B IJIEMIHHE CTAJI0 3a ICTONATOJIOTIYHUMH
Ta MAaKpOCKONIYHUMHM JIOCHI/DKEHHs, IO IMOB’si3aHI 3 PENpPOAYKTUBHHUMH MOPYLICHHSIMH Yy
BUOpaKyBaHUX CBUHOMATOK;
- edekTuBHMII MOHITOPHHT YHCTOTH Ta BOJIOTOCTI MiJIJIOTH, & TAKOX PIBHS aMiaKy;
- ONTHMaJIbHA HOpMa YTPUMaHHs CBUHOMATOK, MO0 3MEHIINTH PU3HK 3aXBOPIOBAHHS HIT;
- crparerii roaiBi;
- BHKOPHCTAHHS CYy4aCHHX CHCTEM OXOJIO/KSHHS JIJIsl 3SMEHIIIEHHSI TETIOBOTO CTPECY.
JIOCHITHUKH MiJAKPECIWIN, 110 HE BCi Pe3yJbTaTH CBITOBOT MPAKTHKH MOXYTh OYTH pPEJICBaHTHHMH IS
TponiuHoi KpaiHu Ha Kirtant PininmiHy yepes3 3HauHi BiAMIHHOCTI B YIIPaBJIiHHI, TOMiBMi, TeHETHI, KJIiMaTi
Ta yMOBax yTpUMaHHs, TOwo [15].
AKTYaJIbHOI0 (Ba:KJIMBOIO) 3a/1a4el0 MPOMHCJIOBOT0 CBHHAPCTBA 3AJUIIAECTHLCH CKOPOYEHHS mepioay
HENPOIYKTUBHOIO BHMKOPHUCTAHHS CBHMHe# (mepiue IUTiHE OCIMEHIHHS PEMOHTHOI CBHHKH IOBHHHO
BigOyBatucs He mi3Hiwe Biky 240 AHIB Ta XOJOCTHI MEPio y CBUHOMATOK micist | oropocy 1 crapiie noBuHEH
HE MEePeBUIIIYBaTH 5 JHIB MICIs BIIUTY4EHHS TOPOCHT).
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[Tocrifino y TpeHm mpoOIeMH IUIEMIHHOTO Ta TOCHOIAPCHKOTO OOJIKY MPOAYKTUBHOCTI CBUHEH: B
ICTOPUYHOMY aCIIeKTi LI TOCTOBIPHICTh MOXO/MKECHHS, 2 B YMOBaX ChOTOJCHHS — I1€ 3pYUHICTh, 3aCTOCYBaHHS
IT- TexHOIIOr1H, TOLIO.

HeBupimeni 3aB1anns 1mo10 30epe;eH0CTi MOJIOTHAKY Y IPOMHUCI0BOMY CBHHAPCTBI HE BTPAavYarOTh CBOL
aKTYalbHOCTI, a 3 KO)KHIUM POKOM Ha (hOoHi 30UIbIIeHHs 0araToIutiJHOCTI CBHHOMAaTOK MaTePHHCBKUX (OpM
JeII0 3aroCTPIOIOThCA, OCKUJIBKHM CMEPTHICTh MOPOCAT 10 BiJUIyd4eHHS BiJ CBHHOMATKH TNPOJOBXKYE
3aJTUIIATHCS OCHOBHOIO €KOHOMIYHOIO MTPOOIIEMOIO Ta MPo0IeMoro J0OpoOyTy B yCiX cHCTeMax OMopocy Ta
nakrarii [16].

HeBupimeni 3aBIaHHs 10J0 NMUTAaHbL YTPUMMAHHS Yy NPOMHCJI0BOMY cBHHApcTBi. [lo akryambHHX
mpo0JieM TPOMUCIOBOIO CBHHAPCTBA CIIIJl BITHECTH MUTAHHS 300TITIEHM — ONTUMI3allisl MIKpPOKIIIMATY,
mudepeHItiais MiKpOKIIMaTy, BIACYTHICTh CyYacHHX MPHUMIIICHb, IMiJBUIICHA KOHIICHTpAIis TBApWH Ha
OJMHHIII IUTOIL, BUKOPUCTAaHHs €)eKTHBHUX JIe3iHPEKTAHTIB, IO JO3BOJISIOTH CKOPOTUTHU CaHITApHY MEpEPBY
y CBUHAPCHKUX MPUMILIEHHSX, TOIO [1].

PiBenp 3m0poB’st OLIBIIOCTI CBHHOGEPM € 3arajJbHOBIMOMHM 3aBISKH CHCTEMi BIJICYTHOCTI crienu(idHIX
MAaTOTEHHUX MIKPOOpPTaHi3MiB (maHCchka cuctema SPF MoHITOpHHTY 310poB’s IUIIOC TOAiM ¢epM Ha
nigposainm). Ilew meton Bimomuii Bxxe monan 50 pokiB, alie BiH akTyajdbHHH 1 ChOTOAHI (0COOTMBO IS
IUIEMIHHUX TOCIIOAAPCTB), OCKLUIBKH 3/I0POBi CBHMHI POCTYTh IIBHIIIE, IOTPEOYIOTh MEHIIE KOPMY 1 MalOTh
HWKYl TIOKa3HUKH cMmepTHocTi. Lle Oymo mpomemoHcTpoBaHo me B 1960-x pokax y Mamii, mo i cramo
MPUYMHOIO KOMepIIiiiHOTo BripoBakeHHs cuctemu SPF. Tak, 3 MoMeHTy 3anpoBamxkenHs cuctemu SPF Bomri
y CBUHAPCTBI JlaHii 3anuimmics B MUHYJIOMY. A Ha 4epBOHHX (hepMax HIKOJH He OYJIO BUSBICHO KOPOCTH Ta
aTpodiunoro puHity (AP). Ha Bcix inmmx depmax AP cmoctepiraeTscs makcumyM pa3 Ha 3 poku. PRRS,
OJIHaK, TparuisieThes vactime. Ha tpetuni depM, no3HaueHux OnakuTHUM KoiabopoMm SPF, MokHa 3HalTH
CBHHOMATOK, MO3UTHBHUX Ha Bipyc PRRS. Jlanni po3nounHaroTh HallioHATBHY Tporpamy, o0 TaKoX B3STH
PRRS mig korTposs [17].

JyXe akTyaJIbHOIO MPOOJIEMOIO TBAPUHHHUILITBA T4 CBUHAPCTBA 30KpEMa € HAKONMUYCHHS BiAXO1B CBUHAPCTBA,
110 MOTPEOYIOTh MPABUIIBHOTO BUKOPHUCTAHHS (3HE3apayKeHHs ) a00 yTHITI3aIlil BiIIOBIIHO 10 CyYaCHUX BHMOT
€KOJIOTiYHOr0 3aKOHOmaBcTBa [1].

AKxTyanpHOCTI HaOyBaIOTh MPOOIEMH PO3POOKH CyJaCHHX TEXHOJIOTIH Y CBUHAPCTBI B YMOBaX II00aIbHOTO
MOTEIUTiHHS, SIKe BCe OUTbIIE BUSBIISIE CBill HEraTWBHHWI BIUIMB Ha TepeHaX HALIMX MiBJAECHHHX peErioHax

VYxpaiunu [18].
BUCHOBKH

lamy3s cBHHapCTBa HAa CHOTOJHI MTPOJIOBKYE 3aliMaTH JIiTUPYIOYi TO3MIIT y M’ sICHOMY OajaHCi B CBITOBOMY
MacmTaldi Ta B YKpaiHi, 30KpeMa, IO MOSICHIOETbCS B HEpIIy 4Yepry LIHHUMH OioJOTiYHMMH (BHCOKa
ajanTainiifiHa 34aTHICTh, BCEINHICTH, BUXiJ ICTIBHMX YacCTHH) Ta TOCHOJAPChKO-KOPUCHUMH (BHCOKA
TUTO/IIOYICTh Ta OaraToILTHICTh, CKOPOCTUTIICTh, M’SCHICTH 1 T.JI.) XapaKkTepUCTUKAMH CBHHEH sIK
010JIOT1YHOTO BHUY, MPOTE Tany3h Ma€ Ty HU3KY Pi3HOMAaHITHHX aKTyalbHUX Ta BOJHOYAC HEBHUPIIICHUX
3aBJIaHb MI0JI0 MPUOYTKOBOCTI Tajly3i, eMi300THYHOI CUTYaIlii, HeBpaxyBaHHs 010JIOTTYHUX MOTPeO CBUHEH SIK
010JIOTIYHOTO BHIy, CKOPOYECHHI PIZHOMAHITTS T€HO(OHIY, TPUBAJIOCTI MPOJYKTHBHOI'O BHKOPWCTAHHS,
CKOPOYCHHI Nepioy HeNPOAYKTHBHOTO BUKOPUCTAHHS CBUHEH, 30€peKEHOCTI MOJIIOJHSKY Y IPOMHUCIOBOMY
CBHHAPCTBI. 3a3HaueHi BUIlIe HEBUPIMIEH] 3aBAaHHS CJIi/I BUPILIYBaTH HIISIXOM ONTHMi3alii Ta BUKOPUCTAHHS
Cy4YacHUX HAYKOBHUX JIOCSTHEHb Ta MPAKTUYHUX HAMpPAIIOBaHb y MUTAHHSIX TEHETHUKH, CEJIEKIlii, PO3BEACHHSI,
TOJIiBJi, yTPUMaHHS CBUHEH Y IPOMUCIOBIX YMOBaX Ha HAYKOBO-OOTPYHTOBAHIl OCHOBI.
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Unresolved issues of pig production technology: economics, genetics, selection, feeding, maintenance

S. Arapaki, R. Susol
Odesa State Agrarian University

Pig production as an industry occupies a leading position in the meat balance both globally and in Ukraine,
but there are a number of unresolved issues regarding the profitability of the industry, the epizootic situation,
failure to take into account the biological needs of pigs as a species, reduction of gene pool diversity, duration
of productive use, reduction of the period of unproductive use of pigs, and safety of young pigs in industrial
pig production. The above-mentioned unresolved problems should be solved by optimizing and using modern
scientific achievements and practical developments in genetics, breeding, breeding, feeding, and keeping pigs
in industrial conditions on a scientifically sound basis.

Key words: pig breeding, industry, unsolved tasks, problems.
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3MIHA BPOKAWMHOCTI 3EPHOBUX KYJIbTYP BIJI TEPMIHIB
3BUPAHHS TA OBTPYHTYBAHHSI IHTEHCUBHOCTI BTPAT 3EPHA

A. Homyui, I1. YerysiHos, P. Mokan
Ooecwvkuii deporcasnuil acpapuuil ynisepcumem (Ykpaina)

AKTyanbHICTh JOCIIKEHHSI 3yMOBIIEHAa 30€peXeHHsM Oi0JIOTIUHOI BPOXKAWHOCTI 3€PHOBHX KYJBTYp, SKa
3aNIeKUTh BiJl TEpPMiHYy 30HMpaTbHUX POOIT TEXHOJOTIYHHMH 30HMPANTBHO-TPAHCTIOPTHUMH KOMITJIEKCAM.
Bupimyetpest mpobiema 1070 BU3HAYEHHS ONTHUMAIBFHUX TEPMiHIB 30MpaHHS 3€PHOBHX KYJIBTYp IUISA
BUKOHAHHS 30MpajbHUX POOIT MO KPHUTEPil0 JOMYCTUMHUX BTpaT Bpokaro 3epHa. [IpeacraBieni TeopeTnyHi
JOCIHIPKEHHsI 3MIHM BPOXXaWHOCTI Ta BITHOCHHX BTpAT 3€pHa BiJ CTPOKIB BHKOHAHHS 30MpajibHUX POOIT.
OOTpYyHTOBYIOTBCS 3aJI€KHOCTI BU3HAYEHHS JOOOBOT MMPOIyKTUBHOCTI 3€pHO30MpATbHIX KOMOAITHIB Ta BTpaT
ypO’Karo 3epHa BiJl TEpMiHIB 30MpaHHs I Pi3HUX CIOCOO1IB 30MPaHHS 36pHOBUX KYJIBTYP.

Knwouogi cnosa: 3eprnogi Konocogi Kynvmypu, yporCcaunicms, mepminy 30upanHs, KomoavH, 6mpamu.
MHOCTAHOBKA ITPOBJIEMH

Benmuki mpobiieMu CTOATH Tiepel CUIBCHKUMH TPYIiBHUKAMH Ha OCTaHHBOMY €Tarli BHUPOOHHIITBA
CIIBCBKOT'OCITOJIAPCHKOI MPOAYKINI — 30MpaHHS BPOXar0, OCOOJIMBO II€ CTOCYETHCS 30UpaHHS 3CPHOBHUX
KynbTyp. st 30MpaHHsS BCHOTO BHPOIICHOTO BPOYKAK0 Ta 3MEHIIEHHS BTpAT 3epHa, 30MpaHHs HEOOXiJTHO
MIPOBOJIMTH Y CTHUCII arpoTexXHiuHi TepMiHn. J{oCsATTH IIhOT0 MOXKHA 32 TOTIOMOTOI0 PaIliOHAIBHOI OpraHizarii
30UpanbHUX POOIT CTOCOBHO MPUPOTHUX i BUPOOHUYMX OCOOIMBOCTEH NaHOT 30HU.

Konn HEMOXMBO YHHKHYTH BTpaT ypOXKar0 3¢pHOBUX KOJIOCOBHX KYJIBTYp BiJl HECBOEUYACHOTO BUKOHAHHS
TEXHOJIOTIYHOTO Tpollecy 30MpaHHs, HEOOXITHO BHOpaTH TEPMiHM MOYATKy WOTO BUKOHAHHS, 100 3BECTH
BTPaTH BPOXKAIO JI0 MiHIMyMYy.

TpuBanicTs 30UpaHHs 3aJEKUTH BiJl HAIBHOCTI Ta cTaHy 30MpanbHoi TexHiku (3T), TpaHCTIOPTHHUX 3ac00iB
(T3), opramizauii poboru 30upanbHO-TpaHcopTHHX KomiuiekciB (3TK), morogHux ymoB Ta iHIIHX
OpraHi3alifHuX, BUPOOHMYMX Ta NPUPOAHHMX (akTopiB. Y 3B'SI3KY 3 LUM 1 BHHHUKAE 3aBAaHHS II0JO
BU3HAYEHHsI ONTHMAaJbHUX TEPMIiHIB 30MpaHHS BPOXKAIO0 JUIsi BUKOHAHHA 30HMPaJbHOTO TEXHOJOTIYHOTO
MpoIiecy Mo KPUTEPito JOMYCTHMHUX BTPAT YPOXKalo.

o1l JITEPATYPHUX JIZKEPEJI

Sk BiJOMO, HAKONIMYEHHS MOXHMBHUX PEUYOBHH Y 3€PHI 3€pPHOBHX KOJOCOBHMX KYyJbTYp (IIICHHULS, SUMiHb,
KUTO Ta iH.) 3aKiHYY€ThCS 10 cepearHH ¢a3u BOCKOBOi cturiocti [1]. [ms Toro, mo0 He MOMyCTHTH
TpaBMYyBaHHs 3epHa, MpsiMe KOMOaliiHyBaHHS 3a CyX0i TIOT0/IM PEKOMEH Ty €ThCSI IOUMHATH uepe3 3-4 THi micis
¢a3u moBHoi cturiocti [2]. [IpoTe mpakTHYHO 3 MEPIIOTO JHS KHUB IMOYUHAIOTHCSI BTPATH BpOXKaro. ToMmy,
100 HonepeanTH 1X, 30MpaHHs 3€pPHOBHUX KOJIOCOBUX KYJIbTYp 0a)kaHO MPOBOJAUTH MpOTIroM 1-2 mHiB. Ane
Taki TEeMIH POOIT BUMArarTh BEJIUKOI KUIBKOCTI 30MPajibHOI Ta I1HINOT TEXHIKH, IO BEJC A0 3HAYHOTO
MIJBUIICHHS co0iBapTOCTI mpoaykirii. OTke, 3MICT J0JAaTKOBOI TEXHIKA Ma€ OKyIAaTHCS 3HIKEHHSIM BTPAT
yposkato. 3 IuX MO3ULIHN CIi HIIXOAUTH O OOTPYHTYBAaHHS ONTUMAIBLHOT TPUBAJIOCTI IPHOUPAHHSL.

3a 1aHUMH psily aBTOPiB, ONTUMAJILHI TEPMiHM 30MpaHHsI ISl IILIEHHML Ta )KUTa CTAHOBIIATH 6-8 KaJeHJapHUX
JIHIB, BiBCa Ta STYMEHIO — 5-7 JHIB 3 MOMEHTY HaCTaHHS MOBHOI cTuriocTi [3,4,5].

J11st BCTaHOBJIEHI arpOTEXHIYHUX TEPMiHIB Ta TPUBAJIOCTI BUKOHAHHS 30MpAIbHUX TEXHOJIOTIYHUX OTepawii
Yy KOXXHOMY TOCTIOIapCTBI MatoTh OyTH BUpIlIEH]I MUTAHHS TEXHOJIOTiT 30MpaHHs Ta BU3HAYCHO KUIbKICHUI Ta
SIKICHUH CKJIaJl 36pHO30UpaIbHUX KOMOAKHIB 30MPaIbHO-TPAHCIIOPTHUX KOMILICKCIB [6].

Excrutyaramiiini ¢akTopu, 10 perJaMeHTyIoTh poboTy 30upanbHO-TpaHcnopTHHX komiiekciB (3TK) npu
BUKOHAHHI 30MpalbHUX TEXHOJNOTIYHMX OIEpalii, XapaKTepu3yloTbCs INapaMeTpaMd TpPbOX THUIIB:
KUTBbKICHHMH, SIKICHIMH Ta TUM4acoBUMH [ 7]. KilbKicHI mapaMeTpy XapakTepu3yIOTh BUTPATY TEXHOIOTIYHHX
MaTepialiiB i BTpaTu MpOAyKIIii, Mo 30upaeThes. SKicHI mapaMeTpu XapaKTepu3yloTh 3MiHH Y BUPOOHUYIHX
YMOBax Ta TEXHOJOTIYHOMY MaTepiani 30MpalbHOrO TEXHOJOTIYHOrO mpouecy (CTymiHb ApOOJIeHH,
3a0pyIHEHHS MPOAYKLii, BUCOTa 3pi3y Tomlo). Jlo THMYACOBUX MapaMeTpiB HaJeKaTb TPUBAIICTH poOOTH
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TEeXHIKU 30UpaIbHO-TPAHCIOPTHUX KOMILIEKCIB MPOTATOM J00M Ta KaJCHIApHI arpOTEXHOJIOTIYHI TePMiHH
BUKOHAHHS POOIT.

BcraHoBIieHO, 1110 TUMYACOBI MapaMeTPH MalOTh HAHOLIBIIUN BIUIMB HA OOCST BPOXKAIO 36PHOBUX KOJIOCOBUX
KyJbTyp (TIIEHUIS, SIMiHb, )KUTO, OBEC Ta iH.) 1 AKICTh MPOAYKIIi - 3epHa, mo 30upaeThes [8]. Tak sk
nepeayacHe abo Mi3HilIe BUKOHAHHS TEXHOJOTIYHOIO MpOoIecy 30MpaHHsI BPOXKAIO 3HIKYE 00CAT BPOXKaI0
yepe3 301IbIIEHHS BTPAT MPOYKIIii, IO 3a0UPaETHCS.

Tomy B mporeci 30upaHHS 3epHOBHX OCOONWBY yBary Ciii NPUAUISATH JOTPUMAHHIO TEXHOJOTIYHOT
TUCTIMILTIHY: TIPOBEAEHHS 30MpaTbHUX POOIT y ONTHMAaIbHI TEPMiHH BiIIOBITHO A0 arpOTEXHIYHIX BUMOT Ta
TEXHOJIOTIYHUX JIOMYCKiB [9].

MATEPIAJIA I METOAU JOCJIIJI?KEHHSA

B nocnipkeHHSX BiqMIYa€eThCsl, 10 BiIHOCHI BTPATH 3€pHA 3CPHOBUX KOJIOCOBUX KYJBTYp (3KUTO, MIICHHMIIA,
STIMiHB, OBEC) Y TpOIleci MO3piBaHHA 1 MICHIS IMOBHOI CTUTIIOCTI 3€pHA MOXKHA BUPA3UTH 3aJIE)KHICTIO TUITY
mmapa6omu (Puc.1) [10].
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Puc. 1. 3miHa ypoxkaitHOCTI 3epHOBHX KOJIOCOBUX KyJIbTYp (1-4)
Ta BOJIOrOCTi 3epHa (5) Bix (pa3u 103piBaHHS I TEPMIiHIB 30MpaHHS:
1 — kuTO; 2 — HIIEHHUIS 03UMa; 3 — SUMIHb O3UMHUIL; 4 — OBEC

3a Ha/ITO paHHIX TEPMiHIB IPOBEJICHHS 30MpPaHHs BPOKal0, KOJIM 3€PHOBI KOJIOCOBI KYJIBTYpH LI HE JO3pPiJiH,
OTPUMYEMO IIYTIIE 3€PHO 3 YK€ HU3BKUM BMICTOM CyXHX pedoBHH. [Ipu 30iNbIIeHH] TepMiHIB 30MpatbHIX
poOIT OTpUMY€EMO TIOJISITAHHS 36PHOBOI MAaCH, OCHITAHHS 3€pHA Ta IiJBUIICHI BTPATH MPH POOOTI TEXHIKH
30UpaNTBbHO-TPAHCTIOPTHUX KOMILIEKCIB.
KinbkicHi 3MiHU BpOXAHHOCTI 3€pHOBHX KOJIOCOBUX KYJBTYp 3alle)KHO BiJl TEXHOJOTIYHUX TEPMiHIB
BUKOHaHHS 30upanbHuX pooiT — U = f(t), T/ra MatoTh eBHY 3aKOHOMIpHICTh 3a0€3MeYEHHS] MAKCUMYM 00CsTy
BPOXKAI0 33 ONTHUMAJIBHUX TEPMiHIB 30upanHs. Tpeda mam'saratu, mo 3anexHicte U = f(t), T/ra Moxe OyTn
BUpaXXeHa Pi3HUMHU (DYHKIIISIMH, sika 0araTto B YOMY 3aJIC)KHUTH BiJl BAPOOHHYMX, TEXHOJIOTIYHUX 1 TEXHIYHHUX
YMOB OTPUMaHHS €KCIIEPUMEHTAIBHUX JaHUX. 3a3HayaeMo, 1o rpadik miei GyHKuii Mae BUMIIAL AyTromnoaioHol
KpHBOi 32 HEOOXITHOTO Aiama3oHy dacy Woro BuzHadeHHs [10].
Omxe, A OOIPYHTYBaHHS ONTHMAIBHUX TEPMiHIB 30MpaHHS 3€PHOBHUX HEOOXIJHO BU3HAYUTH 3MiHY
BPOKaHOCTI Ta BITHOCHHUX BTpAaT ypO’Kalo J0 HACTaHHS MOBHOi TOTOBHOCTI MOJIB 0 30MpaHHs (IIOBHOTO
JI03piBaHHS) Ta MICJIS HHOTO.
3mina BpoxaitHocti — U, T/ra Bij TepMmiHIB 30MpaHHA 3 TEBHOI JOBIPYOI WMOBIPHICTIO MPEICTABHMO
piBHsHHAM By [10]:

u+at- btopn t<¢t,,

u(g, €t = '
€, opt) u-at— btmopu t >t (1)
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Ie aji — JOCTIIHUN KOSQII[EHT U1l BU3HAUYCHHS YPOXKANHOCTI 10 HACTaHHS IMOBHOI'O 03PiBaHHS 3¢pHA, T/Ta
3a 100y;

a2 — AOCHiAHNUN Koe(ilieHT i1 BU3HAUCHHS YPOKaWHOCTI Micig HACTAaHHS MOBHOTO J03PiBaHHS 3epHa,
1/Ta 3a 100y;

b1 — mocnigHwMit KoedilieHT I BU3HAYCHHS YPOXKAWHOCTI 0 HACTaHHS MOBHOT'O JI03piBaHHS 3€pHA, T/Ta
3a 100y?;

b2 — nocminuuit KoedimieHT LI BU3HAYCHHS YPOXKAWHOCTI MIC/IsS HACTAHHS TIOBHOTO J03pPiBaHHS 3¢pHa,
T/ra 3a 100Yy>

t — TepmiHM TpOBeNIeHHS 30MpaHUX POOIT, 1i0;

t opt — ONTUMANTEHUIA TEPMIHU POBEJCHHS 30UpaHuX pooiT, Iio.

InrencuBHicTh BTpat 3epHa — Ki i K2 MoxkHa Bu3HaunTn yepes 3anexnocti (Ki,1/100y — no nacranus i Ko, 1/
100y — miciisl HACTaHHS TOTOBHOCTI 36PHOBHX KOJIOCOBUX KYJBTYp J0 30MpaHH):

Ki= E = [al — 2blt] (2)
du
K= - = - a, - 2b,t] (3)

Hactynni 3ajexHOCTi 3MiHM iHTeHCHBHOCTI BTpaT 3epHa Ki,1/m00y i1 Ko, 1/mo0y oTpumaemo micis
MEPETBOPEHHS iX y BITHOCHUX OJMHUIIAX:
K1=Ko1-Ait (4)
K2=Ko2t+Axt, (5)

ne Ai— TOCHiTHUHA KoeillieHT s BU3HAYSHHS yPOKalHOCTI /10 HACTaHHS IIOBHOTO JIO3piBaHHS 3epHA, 1002
2.

Az — gocnigHui KoedillieHT Ui BU3HAYCHHS YPOXKAHHOCTI MiCIsl HACTaHHS MMOBHOTO J03piBaHHS 3epHa,
no6a’?;

Ko1— IHTCHCHBHICTB BTPAT YPO>Kalo 3 MOMEHTY IT0YaTKy BUKOHAHHS TEXHOJIOTIYHOTO MPOLECY 0 HACTAaHHS
MIOBHOTO J03piBaHHs 3epHa, 100at;

Koz — iHTEHCHBHICTH BTpaT ypoXar0 3 MOMEHTY MOYaTKy BHKOHAHHS TEXHOJIOTIYHOTO TPOILECY MicCIs
HACTAHHs [IOBHOTO JI03PiBaHHs 3€pHa, 100a™.

B nocinipkeHHSX BKa3y€eThCs, 10 BCI MIPUPOJIHI MPOLIECH, SIKI TPUBAIOTh Y Yaci, a TAKOXK MPOLEC J03PiBaHHS
3epHOBHX KOJOCOBHX KYIBTYP, PO3BHBAIOTHCS 3a S-00pa3HOIO 3ayIexHICTIO. Alle Tpeba 3a3HAYMTH, IO iX
BUKOPHCTaHHS B IPAKTHYHUX Ta TEXHOJOTIYHUX PO3PaxyHKaX MOB'SI3aHE 3 IEIKUMU TPYAHOIIAMHA. Y 3B'S3KY
3 [IUM 110 3AJIC)KHICTh HEOOXITHO alpOKCUMYBATH 3a JIOTIOMOTOFO 1HIIOT OLIBII MPOCTOT PYHKIIIT, HATIPUKIAI,
MpSAMOJIiHIHOI. L{e 103BOMUTh HACTYIHY 3aJICXKHICTH IUIONII 3€PHOBUX KOJIOCOBUX KYJIBTYP, 110 30Upa€eThCs
(dynkmiro F=f{(t), ra/mo0y) nmpencrtaBuT y BUTIAI PIBHSIHHS:
F=P(t2 - t1) (6)

Toxi Temn HacTaHHs TOTOBHOCTI 3€PHOBUX KYJIBTYp 10 30upanHs P, ra/no0y Bu3HavyaeTscest sk [10]:

P = L= (7)

n
ne Z F' _ saranbna mnoma 30UpaHHS 3PHOBHUX KOJIOCOBUX KYJIBTYD, T'a;
i=1

t1 — paHHIl TEpMiH HACTaHHS TOTOBHOCTI 3€pPHOBUX KOJIOCOBHX KYJBTYp 110 30MpaHHs, TOJ;

to — mi3HIN TepMiH HACTAHHS TOTOBHOCTI 36PHOBUX KOJIOCOBHX KYJIBTYP JI0 30UpaHHS, TOI.
Skmio cepenHst 1000Ba MPOYKTUBHICTD 3epHO30MpalIbHIX KoMmOaitHiB — W, ra/mo0y, 1110 BUKOPUCTOBYIOTHCS,
BIJINIOBiZIa€ TEMITy HACTaHHS TOTOBHOCTI 36PHOBHX KOJOCOBUX KYJbTYp A0 30upanus — P, ra/no0y, To BTpatn
BPOXKal0 JOPiBHIOBATUMYTH HYJIO (ToOTO mput W= P, To K= 0).
Po3srnsiHeMo MeTOJIMKY po3paxyHKY TEXHOJOTIYHOIO Mpoliecy 30MpaHHs 3ePHOBUX KOJOCOBUX KYIBTYD MPH
HalmommupeHimoMy crnoco0i opranizarii 30MpaHHs — OHONPOXiTHOTO MPSIMOT0 30MpaHHA 3€pHO30HPaTBLHIM
KOMOaiHOM.
PosriissHeMo Takuii BapiaHT TEXHOJIOTIYHOTO MPoliecy 30MpaHHs, KOJIM Ha MOMEHT 4acy t, , Toj. Oy/e 3i0paHo
wionty — Fa, ra. Brpatu Bpoxkato — dQ, 1/ra 3 enemenrapnoi ol — dF, ra uepes nepemyacHe 30upaHHs
3€PHOBUX KOJIOCOBHUX KYJBTYpP CTAHOBUTHMYTh:
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do, = U[KO1 - Al(tB - ta)](tB - ta)dF, (8)
TumMuacoBmit Bifpi3ok (ts-1,) MOYKHA BUPA3UTH Yepe3 3aICKHICTD:
FC _ Fa FC B Fa (9)
t, —t, = AC, — BC, = -
B a 1 1 W P 4

c

ne Fc — cepenns mroma, sika 3i0paHa 10 TOTOBHOCTI 3€pHOBHX J0 30UpaHHs, Ta.

[lincTaBuBmm 3anexHICTh (9) y hopmyiy (8), oTprMaeMo piBHSHHS:

1 1 2
do, = U(F - E][Km (7. - F)-a(r - F) ]dF. (10)
VY nepuwmii mepioa 30MpaHHs 3epHOBUX KOJOCOBHX KYJIBTYp 3arajbHi BTpaTH Bpoxkaro Q1,T 3 muromi Fe, MmoxxHa
BHPA3uTH, Tpo iHTerpyBaBmn piBHAHHS (10) B Mexax Bix 0 mo Fc:

F,
¢ 1 1
: J; w. P

VY apyromy nepioai 30upaHHs 3epHOBHX KOJIOCOBHX KYJIBTYP, TOOTO. TIPH t > tc, TOA, KOJIX BUPOOHUYHH MpoIIec
BUKOHYETHCS 13 3alli3HEHHAM, IOJI0 HACTAHHS TOTOBHOCTI 3€PHOBUX KOJIOCOBUX KYJNBTYp IO 30MpaHHA,
3arajibHi BTpaTH Bpoxkaio Qz,T 00YHCII0EMO, TPEACTABUBIIN BETMUYMHY BTPAT YPOXKal0 3 €JIEMEHTAPHOT TLIOIII
dF mpu 30upanHi ii B MOMEHT Hacy tk, sK:

do, = U[K, + At — )| - t)dr. (12)

e

Ko(r - ) - a(m - £)ar. (11)

Jamni 3HaX0JUMO BETUUWHY THMYAaCOBOTO BiAPI3KY (te-te) 1, MiACTaBUBIINM OTPUMaHHN BUpPA3 B 3aJICKHICTh
(12), micns inTerpyBaHHs 1OT0O BUpasy B Mexax Bix 0 mo F-Fc orpumaemo:

QZU(L_LJKMMM )
? w, p)|* 2 ? 3 '
BinmoBigHo, 3aranpHi BTpaTy BpOXKAaro 3€PHOBUX KOJIOCOBHX KYIbTYp Q, T MOKHA BUSHAYHUTH 3 PIBHSIHHS:
2 3
N I o (F-r) (F-£)
Q:Q1+Q2:UWC_EK017_A1?+K02 ) + 4, 3 (14)

[Ticns pesikux nepeTBOpeHb OTPUMAEMO BTPATH 3€pHA IPU ONTHUMAJIBHOT OpraHizaii BUpoOHHUUYOro mporecy
IpSAMOro 30MpaHHs 3epHO30UPATLHUMU KOMOaiHAMU 3€PHOBHX KOJIOCOBUX KYJBTYD:

UK,F* (1 1
0=0+0 = —, (F - ch, (15)
ne C- koedillieHT iIHTEHCUBHOCTI BTPAT, SKUI BU3HAYAETHCS 3aJICKHICTIO!
KK, 2K, K}
c =1+ - + (16)

2 2
(x, + k,)° K+ K (g +k,)
Toxui cepennio 1000BY MPOAYKTUBHICTb 3epHO30MpaibHuX KoMmOaliHiB — We, ra/mo0y, 110 3abe3mneuye 3aiany
BesnunHy BTpaT [Q], T/Ta, MOXKHA po3paxyBatH 3a GOpMyJIOK0:

0,5K,FPC
W, = :
= PFlo] + 0,5k,FC

TakuMm YUHOM, 3HAIOYM IUIONLY, BUIUICHY JUIsS MPSIMOTO crioco0y 30MpaHHs BPOXKaK 3€PHOBHX KOJIOCOBHX
KyJbTYp, MOKHA BHM3HAYMTH J100OBY NPOLYKTHUBHICTH 3€pPHO30MpabHUX KOMOaWHIB, 1m0 3a0e3MmedyloTh
JOMYCTUMI BTPaTH BPOXAr0 Ha IMX IUTomax 30upaHHs 3epHOBUX. s iHIMX crnoco6iB 30MpaHHs 3€pHOBHX
KOJIOCOBHX KYJIBTYp 1000Ba MMPOAYKTHBHICTH 36PHO30UPATILHUX KOMOAITHIB pO3paXx0oBY€EThCS 32 TAKOIO CAMOIO
METOAMKOIO Ta (OPMYJIaMH.

(17)

PE3YJbTATH JOCIIIKEHHS
Jnst otpuMmanHsl 1ocToBipHOI iH(opMmanii mpo 3miny BpoxaiiHocti 3a 'OCT 28301-89 Ta Ha mizcrasi

METOJIMKU JA0CiKeHHs [11] Bu3HaYeHO 00CsT Ta 00'€KTH JOCIIPKEHH. Y pi3HUX rocroaapcTBax OmechbKoi
oOyacTi Oynu oOpaHi MOJIsl 3arajbHOI0 TUIOIIEO, MO BiJAINOBIAA0Th CEPEHIM PO3MipaM Ta BUMOTaM YMOB
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MiBAHS YKpaiHu. Y PI3HHX MICIAX TOJIA, Ha SKUX 30HMParOThCS 3€PHOBI KOJIOCOBI KYJNBTYPH, BHIIISAIACS
KOHTPOJIbHA JIiNISHKA po3MipoM 14 Ha 14 MeTpiB 3 TphOMa KOHTPOJIBLHUMHU MaiinaHuukamu 1o 1 M2 Brpatu
MiC/Isl HACTAHHS MOBHOT CTHIVIOCTI BU3HAYAIMCS ILISIXOM 300Dy 1 3BaKyBaHHs 3€pHa, 10 obcumnastocs Ha 1 M2,
[Towatok mochifiB IOIO BTpAT BPOXKAIO BIATIOBIAANIO CTamii MOJIOYHO-BOCKOBOI CTHTJIOCTI 1 TPHUBaIH 0
MPUITUHEHHS 3pOCTaHHS Macu 3epHa — MOBHOTO 103piBaHHA. BTpaTu 3epHa BiJ caMOro OCHIaHHs BU3HAYAINCS
BiJ] cTa/ii MOBHOTO A03piBaHHS 3epHA O 3aKiHYeHHS 30UpaibHUX POOIT.

Jlis BW3HAuUeHHS 3MiH BPOYKaWHOCTI 3€pHOBHX KOJIOCOBHX KYJIBTYp, KoedillieHTa IHTEHCHBHOCTI BTpaT
BpPOJXKalo, a TaKOX JUIS BCTAHOBIICGHHS TEMITy HACTaHHA TOTOBHOCTI TOJIB /10 30WpaHHS OynH mpoBeneHi
eKCIepUMEHTaNIbHI AOCIiIKeHH B rocnogapctBax Opeckkoi oOmacti. JlocmimkeHHs poO3NOYMHANUCS 3
PaHHBOT'O TEPMiHY HACTAHHS MOJIOYHO-BOCKOBOI CTUTJIOCTI 3€PHOBHX KOJIOCOBHX KYJIBTYP Ta TPHBAIHU IO
MI3HBOTO TEPMiHy 30MpaHHSI.

[IpoBeneHi cnocTepeskeHHsl 3a H03piBaHHAM o3uMoi mmeHuui-bezocroro 1 Ta 3minoro Barm 1000 3epeH
MoKa3aju, 1o HasBHICTh Ha moim 70-80 % 3epeH MOBHOI Ta BOCKOBOI CTUTJIOCTI BiJINIOBia€ HAMOIIbIIOMY
Bposkaro (Tabmwms 1).

Tabnuus 1 3mina Bposkalo 3epHa 03UMOi NIIEHUIi HA KOPeHi

Ypoxaii (1/ra) npu 14% BoOJIOTOCTI 3epHA
®da3u 10o3piBaHHS Ta TEPMiHHU TOBHOL Homepu mocitiqHux noiB
CTHIJIOCT1 1 2 3 4
1. ®aza 20-25% 3epHa BOCKOBOI Ta
MOBHOT CTUIJIOCTI 44 8 23,6 33,0 33,1
2. ®aza 45-60% 3epHa BOoCcKOBOI Ta
MOBHOI CTUIJIOCTI 46,4 24,0 33,9 34,7
3. ®aza 70-80%3epHa BocKOBOI Ta
IOBHOI CTUTJIOCT1 46,9 24,8 34,1 35,5
4. da3a nMoBHOI CTUIIIOCTI 46,9 25,3 34,1 34,0
5. TepMiH — yepe3 4 HI MIC/IA TOYATKY MTOBHOT 46,5 25,0 33,7 33,0
CTHUIJIOCTI
6. Tepmin — uepe3 6 THIB MicIs TOYATKY MTOBHOT 46,2 24,5 33,5 32,0
CTHIJIOCT1
7. Tepmin — yepe3 10 nmHIB micis moYaTKy 45,3 24,0 33,1 31,2
IIOBHOI CTUIVIOCTI
8. TepmiHn — uwepe3 15 mHIB micas MOYaTKy 44 .2 23,1 32,1 30,6
IIOBHOI CTHUIJIOCTI
9. Tepmin — yepe3 30 nAHIB micis MOYATKY 41,6 21,3 30,0 28,9
IIOBHOI CTHUIVIOCTI

3a gqaanmMu Tab. 1 BUIHO, 10 HAHO1TBIE 30MpaHHS BPOKAIO IOCSATAETHCS 3 MOMEHTY HaCTaHHS HalO1IBIIOTO
Bpoxato (¢haza moBHOI cTUTIIOCTI) 1 10 6-10 JHA micas MOYaTKy MOBHOI CTUTIIOCTI, IO IOPiBHIOE TPUBAJIOCTI
B 6 - 12 gHiB.

B pesynbrari 00poOKHM €KCIEpUMEHTAIbHUX JaHWX BH3HAUYEHI KOEQIIiEHTH IIHIHHOTO PErpecHBHOTO
piBHsHHS (4) 1 (5) 3a TPEACTaBIICHOI METOJUKOK Ta OTPUMAHO 3MiHM IHTEHCHUBHOCTI BTPAT BPOXKAIO
3ePHOBHUX KOJIOCOBHX KYJBTYP J0 HACTAaHHS MOBHOI TOTOBHOCTI MOJMIB /10 30UpaHHs Ta micist Hel (puc. 1), sKi
MOJKHA npeacTaBuTu y Takomy Burisiai: K1=0,0250-0,00120-t; K»=0,0054+0,00041-t.

BUCHOBKHU

1.Po3paxoBaHi 3a/IeKHOCTI BKa3yIOTh Ha T€, IO 32 33JaHUX BUPOOHWYHX Ta TEXHOJOTTYHUX YMOB 30MpaHHS
3epHOBUX KOJIOCOBUX KYJBTYp BEIMYHHA BTpAT ypoxaro — Q, T 3aJeKUTh BiJ 3Ha4eHHS ruiomi — F¢, ra, sKy
HEOOXITHO BUIUIMTH JIJIs 30MPaHHS 0 HACTaHHS TOTOBHOCTI 3€pHOBHX 110 30upaHHs. [1oTpiOHO BU3HAYMTH
Take 3Ha4eHHs Fc, ra, y skoMy MO>KHa OTpUMAaTH MaKCUMaJIbHUHN 301p BpOKalo 3ePHOBUX KOJIOCOBUX KYJBTYP,
TOOTO. MiHIMAJIBHO MOXITMBI BTPAaTH Yepe3 HEBUACHICTh 30MPaHHs BPOXKAIO.

2.ITorosiHi YMOBH, Pi3Hi COPTH 3€PHOBHX Ta iHII (AKTOPU BU3HAYAIOTH HEPIBHOMIPHICTD JIO3piBAHHS IOIIB.
TepmiH J03piBaHHS 3EPHOBHX KOJIOCOBUX KYJIBTYp 3MIHIOETBCS 3aJIeKHO BiJ[ TUIOII, SKa 30UpPAETHCS.
BusHaueHHs TepMiHIB MOBHOTO 03piBaHHs 3€pHA Ja€ 3MOI'Y BCTAHOBUTH TEMII HACTAHHS TOTOBHOCTI IOJiB
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10 30upaHHs. 3a pe3yJbTaTaMH TOCHIKEHL OyJI0 BCTAHOBJICHO, IO TEMIT HACTAHHS TOTOBHOCTI ITOJIB [0
30upaHHs KONMHUBa€eThCs B Mexax Bif 200 no 800 ra Ha 100y .

3.BcraHoBIIeHI 3a1€)KHOCTI 3MiHU IHTEHCUBHOCTI BTPAT, TEMITy HACTaHHS MOBHOI CTHIJIOCTI Ta OOMEXEHHS 3a
TepMiHAMK 30MpaHHS 3€PHOBHX KOJIOCOBUX KYJIbTYP MOXXKHa BUKOPHCTOBYBATH B MOJENSX JUIS ONTHMI3allil
TEXHOJIOTIYHOTO MPOLECy 30UPaHHS 36PHOBUX KOJIOCOBHX KYJIBTYP.
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CHANGES IN GRAIN YIELD DEPENDING ON TIMING
HARVESTING AND JUSTIFICATION OF THE INTENSITY OF GRAIN LOSSES

D. Domushchi, P. Ustuianov, R. Mokan
Odesa State Agrarian University (Ukraine)

The relevance of the study is determined by the preservation of the biological yield of grain crops, which
depends on the term of harvesting work by technological harvesting and transport complexes. The problem of
determining the optimal terms of harvesting grain crops for the performance of harvesting works according to
the criterion of permissible losses of the grain crop is being solved. Theoretical studies of yield changes and
relative losses of grain depending on the timing of harvesting operations are presented. The dependences of
determining the daily productivity of grain harvesters and losses of grain harvest on the timing of harvesting
for different methods of harvesting grain crops are substantiated.

Key words: grain ear crops, yield, harvest time, harvester, losses.
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HEBHUPIIIEHI 3ABJAHHS TEXHOJIOT'Ti BAPOBHUIITBA SIJIOBUYWHHA B YKPATHI TA
CBITI B YMOBAX CbOI'OJAEHHA

P. Cycon, 1. CrynbHuK
Ooecwvkuii deporcasHuil azpapuuil yHigepcumem

Bcranosieno, mo cepea HEBUPIMICHUX aKTyaJIbHUX 3aBJaHb TEXHOJIOT] BUPOOHUITBA SJIOBUYMHH B
CBITI CJiJ{ BUAUIATH HACTYTHI: BIICYTHICTh MOKJIMBOCTI JIO MIBHUAKOTO HAPOIIYBAHHS ITOTOIIB’ S Uepe3 HU3KY
00’€KTHBHUX YMHHHUKIB;, EKOHOMIYHA HECTAOUIbHICTh Ta LUKIIYHICTD I[IHOBOI ITOJITHKH, HEFAaTUBHUM BILJINB
rinobansHOro noteminag. Cepes HEBUPILIEHUX aKTyalbHUX 3aBJaHb TEXHOJOr1i BUpOOHUITBA SJIOBUYMHH B
yMOBaX ChOTOJICHHS B YKpaiHi CliJi BUAUIUTH HACTYIMHI: BIICYTHICTh HAJEKHOTO PUHKY CHOKHBAaHHS
STITHOTO, «IOPOTOr0» CTEHKOBOTO M’sica MPEMiyM Kiacy; MmoTpeda y CYTTEBHX IHBECTHIIAX y Oi3HeC 3
BUPOOHHUITBA SUTTOBUYMHH Ta TPUBAJIC TOBEPHEHHS KaIliTaJIOBKIIAIeHb Yepe3 24 Micsiii 1 O1bIie; Hepo3yMiHHS
depmepamu 6ioNOTIYHHX MOTPEO BEIHMKOI poraToi XyJAo0H Ta crenu(ikd M’SICHOTO CKOTapcTBa 30KpeMa;
«HEJIOCKOHAICThY» BITYM3HAHOI CeNeKIii XyJoOM M’SICHOTO HampsMKY; Ae(IiIUT BHCOKOKBATI(iKOBAHHX
(haxiBIIiB-TBAPUHHKKIB 3 BUPOOHUIITBA SJIOBUYUHH; BIACYTHICTH (DYHKIIIOHYIOYOTO PHHKY 3€MJIi Ta HaAMipHA
PO30paHiCTh 3eMENBHUX PECYPCiB.

KarwuoBi ciioBa: supodnuymeo snosuuunu, 3a60amis, npobremu, nepcnexmusi.

MHOCTAHOBKA ITPOBJIEMH

Bapto 3ayBaskuTH, 110 «KyJIbTYpPa CIIOKUBAHHS SJIOBUYMHI» B YKpAiHi CTAHOM Ha CHOT'OZIHI BTpayeHa
Ta BIJIMOBIAHO Oa)ka€ Kpalioro, OCKUIBKM € HEAOCTaTHbO pPO3BHHEHOIH. CTOCOBHO CHeIlialli3oBaHOL
MapMypOBOI SUIOBHYHHH, SIKY OTPUMYIOTH JIMIIC BiJl BUKOPUCTAHHS CIIELiali30BaHUX M’ SICHHUX MOPiJ B3araii
HE € 3arajJbHOBXHBAaHUM IIPOIYKTOM IS MEPECIYHOro yKpaiHIld, OCKUTBKA BOHA OLIBII XapaKTepHA s
MPEICTABHUKIB CEPEIHBOrO KiIacy Ta JIFOACH 31 CTaTKaMu BHILE CEpeIHBbOro. SIK BKa3zye aHanli3 HEIOJaBHOT
cuTyalii, mo Oyja A0 BilHW OOCSTH NPOAAXi SJIOBUYMHH B PO3APIOHUX MEpekax Mayid TCHACHIIIO JI0
cTabiTbHOTO POCTY, TPOTE 3 TOYATKOM MMOBHOMAcCIITa0HOrO BTOpTHeHHs 24.02.2022 p. BOHH 3HAYHO
CKOPOTHJIMCS, 1 JMIIEe B YEpBHI MHHYJOIO POKY PHHOK SJIOBHYMHHU IOYaB INEBHE BiJAHOBICHHS: LIHOBa
MOJIITHKA BiJJ3HAYMIIACS TIOCTYIIOBUM HApOILIyBaHHSM, X04a CTAHOM Ha 3apa3 IIe He I[IJIKOM IMOBEepHYyIacs 10
JIOBOEHHOTO PiBHS 1 HE CIPOMOXKHA OKYHHUTH BHUTpaTH. CTOCOBHO 3arajbHOrO TOTOJIB’S BEJIHMKOI poraroi
XyAoOM BapTO KOHCTAaTYBaTH HEBTIIIHHWKA ()aKT HOro 3MEHIIEHHs, OCHOBHUM YMHHUKOM SIKOT'O € 3HM)KEHHS
KYIIBEIbHOI CIIPOMOXKHOCTI TEpPeCiYHMX YyKpaiHIiB Ta CyTTEBAa Mirpamis 3a KOPJOH IUTHOBOTO
TUIATOCTIPOMOKHOT'O CIIOXKMBaYa eNIITHOT MapMypOBOT suToBHYHHY [1].

AHAJII3 AKTYAJBHUX JOCJIIIVKEHDb

[MepiomuyHi 3HWKEHHS T0XO/iB (pepMepChKHUX TOCTIONAPCTB Yepe3 HecTabiabHy I[IHOBY MOJIITHKY Ha
MOJIOKO TIPU3BOJAUTH A0 301TBIICHHS BUKOPUCTAHHS CIEPMONPOMYKIi OMKIB M’SICHUX TOPiJl HA KOPOBax
MOJIOYHHX TOpia. X04a 15 CTpaTeTis, sika Ma€ Ha3By «sUTOBUYHHA HAa MoJoli» (BoD)) mae HU3Ky ekoHOMIYHI
MepeBary 3 OJTHOro OOKyY, MPOTE 3 IHIIOTO OOKY BOHA MOXKE IIPHU3BECTH JI0 HeNepe10adyyBaHuX HACHIIKIB, IO
BIUIMBAIOTh Ha A0OpoOyT TBapuH. TeHaeHUIl mpoaaxy cHepMH BiA IUIEMIHHUX OpraHizamiid cBig4aTh Ipo
301IBLICHHS 00CATIB MPOAAXKY CIIEPMONPOAYKii M’ ICHUX MOPiJ y BCbOMY CBiTi. TemnsiTa, HApOKEHI 3a TAKOTO
METOJy PO3BEJICHHS MAlOTh Kpaili MOKa3HUKU MOPIBHSHO 3 YHCTONOPOJHUMHE TENATAMH MOJIOYHHUX MOPII,
0c00JIMBO 3 TOYKHM 30pY AKOCTI M’sica Ta iHTEHCHUBHOCTI pocTy. CTpaTerisi «sJIOBUYMHH Ha MOJIOLI» MOXeE
MPU3BECTH [0 HEHABMHUCHUX HETaTHMBHUX HACIHiAKIB, BKIIOYalOYM 30UIBLIEHHS TPHUBAIOCTI BariTHOCTI,
MiABHICHHS PIBHSI IUCTOIIIT Ta MEPTBOHAPOJHKYBAHOCTI. JI0CHIKEHHSI 3 IIbOTO TUTAHHS BUSIBUIM HAWO1IIBITY
TPHUBAJICTh BariTHOCTI y TENAT JIIMy3WHCHKOI IOPOJIY, HACTYIIHI 332 SKHMH — II€ TeJATa aHT'YChKOi MOPOJIH.
Taxe 301IbIIEHHS] TPUBAIOCTI BariTHOCTI MPU3BOJIUTH 10 EKOHOMIUYHHMX BTpAT y po3Mipi Big 3 1o 5 monapis
CIIA Ha KOXHY TBapUHY 3a KOKEH JOJATKOBHH JCHb TPUBAJIOCTI BariTHOCTI. 1[0 cTOCyeThCs MOKa3HHUKIB
pOCTY TMOMICHHX TBapuH, TO O0’€MHI JOCHIKCHHS HE € MEPEeKOHJIMBMMH dYepe3 3Ha4yHi BIJIMIHHOCTI B
CTPYKTYpi (pepMepChKHUX TOCIONAPCTB y Pi3HUX pErioHax, aje MepeBaKHa OUIBIIICTh JOCTIHUKIB MaloTh
CHUIPHY IyMKY ILIOJO TOKPALICHHS SKOCTI M’sica 3 TOYKH 30pY KOJBbOPY, THIy BOJIOKOH Ta BMICTY
BHYTPIIITHHOM SI30BOTO JKUPY Y CXpEIICHHX TBApHUH. BHUKOPUCTaHHS TEHOMHOI ceJeKiii Ta po3poOka
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CIeIiali30BaHUX 1HJEKCIB SUIOBMYMHN MOJIOUYHOTO HAMPSAMY ISl TUTIIHUKIB MOXKe OyTH TOBOJII €(hEeKTHBHOO
CTpaTeri€ro st MOJIETIIeHHs celeKiil i Gpepmepis [2].

[MpunnumnoBa audepeHIariss MiK TEXHOJIOTI€0 BUPOOHHUIITBA SJIOBHYMHHM a00 MOJIOKAa 3yMOBJICHA
(i310J10TIYHUMHU BIAMIHHOCTSIMA MK T€HOTHIIAaMH MOJIOYHOTO Ta M’ SICHHUX HampsMKiB. M’sicHa xymoOa
MPUPIBHIOETHCS 10 HANIBAWKUX TBApHWH, sIKa 32 MPUPOJHUMH 1HCTUHKTaMHU OUTBIN SICKpaBa Ha BiAMIHY Bif
BiTHOCHO BPiBHOBa)XKEHOI MOJIOYHOI XyA00u. M’sicHa xyJq00a OyBae i arpecMBHOIO. Y KOpiB M’SICHUX HOPiJ
MaKCUMAJIbHO CWJIPHI MaTepHMHCHKI IHCTHHKTH: MITIATH 10 KOpoBH abo i1 Hamagka B TEpII JHI ICII
oTeJIeHHs 4acTo HeOesrmewyHo. Bapro He 3a0yBaTu, 10 OCHOBHHUM IIPOAYKTOM Tally3i CIeNialdi30BaHOTO
M’SICHOTO CKOTapCTBa € BiATOiBEIbHII MOJIOJHSIK, KOPiB HE JOSATH B3araili, MOJOAHSIK YTPHUMY€ETBCS Pa3oM 3
Martip 1o BiJl OTEJICHHS JI0 BiTy4eHHs Y 6-8 MicsiuHOMY Bimi [1].

Meta 1aHOi cTATTi — BU3HAYCHHS Ta y3arajJbHEHHS aKTyaJlbHUX HEBHPIINICHHUX 3aBJaHb TEXHOJOTIT
BUPOOHUIITBA SJIOBHYMHH CBITOBOTO Ta BITYM3HSIHOTO MacIITaly, 110 NOTPEOYOTh HAYKOBOI MATPUMKH. [1Jis
JOCSITHEHHSI TIOCTABIICHOT METH 32 ONPAILIOBAHHS JOCTYTHHUX /PKEpEs BUBYAIM HACTYITHY HU3KY HEBUPIILICHUX
3aBIaHb TEXHOJIOTI] BHPOOHWITBA SJIOBHYMHHU y AacClEKTaX CBITOBMX BUKIWKIB TEXHOJIOTii BUPOOHHIITBA
STIOBUYHMHU Ta CTaHy, MEPCIEKTHB BUPOOHUIITBA SUIOBHYUHH B YKpaiHi, SKi B MOAATBIIOMY JOIOMOXYTh Y
MPOBEIEHHI MPaKTUYHOTO 1 HAYKOBOTO OOTIPYHTYBaHHS 00paHOi HAMU TeMH HAyKOBOi POOOTH.

CBITOBI BUKJIMKH TEXHOJIOT'TI BAPOBHUIITBA SIJIOBUUMHA

Petenpuuii aHani3z 1ocTymHUX HaM iHQOPMAIITHUX JKepell J03BOJIMB BU3HAUNTH HACTYITHI aKTyaJIbH1
B YMOBaxX CBHOTOJIEHHS HEBHIIIeHI 3aBIaHHS TEXHOJOTii BHPOOHHWIITBA SUIOBUYMHU B CBiTi Ta B YKpaiHi
30Kpema:

IIpo6aema moaaNbIIOro HAPOIYBAHHS MOr0JdiB’sl. Y CBITOBOMY MacmTabi po3MKUpeHHs cTaj ado,
MIPUHANMHI, BiTHOBJICHHS NIACOBUIL, HIMOBIPHO, CIIOBIJIBHUTHCS, aJIe HE 3yMUHUTHCS. Y TPUMaHHS PEMOHTHOTO
MOJIOTHAKY TPOTSATOM OCTAHHBOTO Yacy A€ MiABUINECHUI BHXiJ MOIOMHSAKY MOPIiBHAHO 3 5-10 piunmM
mepiooM 10 1poro [3].

Bapro 3ayBaxknuTH, 110 B YKpaiHi raimy3b CIeliaTi30BaHOTO M SICHOTO CKOTapCTBa € MaJIOPO3BUHEHOIO,
a yepes IMiIBUIICHY PO30PaHiCTh 3€Meb, MocTala mpobdiemMa aedinuTy macoBuIl, mo 3a0e3Meuy0Th TBAPUH
JICIICBUM MIIHDKHAM KOPMOM BCe OUIBIIE 1 OLIbIIIE 3aTOCTPIOETHCS, IO MPU3BOAUTH J0 PI3KOTO MOTiPIICHHS
€KOHOMIYHOI CUTYalil i pUHKOBOI KOH IOHKTYPH T'ajly3i Ta CTa€ pe3yJbTaTOM CKOPOUEHHsI MOTOMiB 51, 00CSTiB
BUPOOHUIITBA, 3MEHIIEHHS PIiBHA MPOTYKTHUBHOCTI Xym0oOW, MiIBUIIEHHS cOOIBapTOCTi, a (aHam — 1e
30UTKOBICTh BUPOOHUIITBA.

CToCOBHO BHPOOHHMIITBA SJIOBUYMHH BiJl MOJIOYHHX Ta KOMOITHOBaHHX IOPiJI, CHTYaIlisl B YKpaiHi Tex
HE Taka 4yZOBO SIK e mMorjo 0 Oytu. Tak pe3ynbTaT KOMIUIEKCHOI OLIHKM Cy4acHOTO CTaHy IOTOJIIB’S
BEJIMKOI poraToi Xyno0a y rocrnoJapcTBax ycix KaTeropii B yMoBax YKpaiHM B po3pi3i octaHHiX smie 2020
2022 pokiB BCTAaHOBJICHO CTaJly, HaXKaJlb, TEHJCHIIIIO IO CTPIMKOTO 3HIDKEHHS IOTrouTiB’sl B Mexax Oins 8,0 %
3a KOXeH pik [4].

HuxiiyHe 3HUKEHHS] WIHOBOI MOJITHKH. 3 PO3IIMPEHHSM CTajla MOXKHA OUiKyBaTH, IO I[iHK Ha
TEJNAT Ta BIATOMIBENbHY XyH0Oy IMPOJOBKYBATUMYTh pearyBaTH Ha IMKIIYHUA THUCK. THUM dYacoMm cCiif
OYiKyBaTH MOJANBINNX MEPIOAiB MIHIMBOCTI, OCOOIUBO Ha ()’ I0UEPCHOMY PHUHKY, IIIO0 CTABUTUTH MiJl CyMHIB
npUOyTKOBICTH BUPOOHHIITBA SUTOBUYKHH [3].

CTOCOBHO IIiHOBOI TOJITHKH I[iHM Ha SUIOBHYMHY B YKpaiHi 3aJeKaTh BiJ] CBITOBOTO PHHKY Ta Bij
cuTyarii B HalIii 1epxai 30kpeMa. Hanpukiiaza BiliHa HeraTHBHO BIUIMHYJIAa Ha IIIHOYTBOPEHHS B3araii Ta Ha
NEBHUIT 1Iepioj] Ha MOYAaTKy BikiHU 3 Pociero mapasisyBaiia puHOK peastizarii npoaykirii [1].

MinauBicTe BUPOOHUYHX pecypciB. 3i 3poCTaHHIM IiH Ha BEJIMKY poraTy XyZoOy 3poCTaroTh i
BUTpATH Ha BUpOOHMYi pecypcH. Lli BUTpaTH 3 4acoM 3HMKYIOThCS, ajle BIJICTAIOTh BiJI MAiHHS IiH HA Xy100y
Ta KOPMOBI iHTpenieHTH. Hanpukiiam, xoua [iHi Ha 3€MITIO JIEIIO 3HU3WIINCS, SIK Ha KYITIBIIIO, TaK 1 HA OpEHITY,
LiHU Ha CIIbCHKOTOCIIONAPCHKI YTiAAI 3HIKYBaJIMCA MIBULIE, HiXK Ha nacoBuiia. [loganeie 3pocTanHs LiH
Ha 3eMJIIO 11i]] pepMH cTaHe BUKITMKOM JIJIsl HOBHX BUPOOHHUKIB T2 BUPOOHHKIB, 110 PO3UIMPIOOTHCS [3].

CeiToBa exoHOMiuHa HecTa0iIbHicTH: CBiTOBa cKkOHOMIKa, sK 1 ekoHomika CIIIA 30kpema,
BiJJ3HAYAETHCS MOSIBOIO PI3HOMAHITHUX MEPEIIKO/ Ha IIJISIXY CBOTO pO3BHUTKY. Lle Ge3nocepeiHbO BILIMBAE Ha
BUPOOHHUKIB MOJIOKA Ta SUIOBUYMHHU DPIi3HUMH CIIOCOOaMH, aje OCOOJMBO Ha BHPOOHMKIB SJIOBUYMHH, SKI
MPOJIOBXKYIOTh aKTUBHO TIPAIOBATH HAJ| PO3IIMPEHHSM €KCIIOPTHUX PUHKIB. Ha macts aiist BHCOKOSIKICHOT
aMEpPHUKAHCHKOI SUTOBUYHMHM, IO LIHYEThCS Ha OaraTboX 3apyODKHMX PUHKaX aMEpPHKaHCHKUM (epMmepam
JOCTYIIHI IIOTEHIII{HI MOKJIMBOCTI Ha IIMPOKOMY CBITOBOMY pHHKY [3] Ha BiMiHY BiJ] BITYM3HSHHX (epMepiB,
SIKMM JIOCTYITHAMH € JTUIIIE PUHOK a31aTChKUX KpaiH.
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CporoJiHi yKpaiHChKUI PUHOK SJIOBUYHMHU 3HAYHO mpociB. Skmo y 2021 poni o 80,0% npomxykiii
MPOBiIHI TOCTIONAPCTBA MIPOAABAIN Ha BHYTPILIHBOMY PHHKY, a PEIITY eKCopTyBaiu, To y 2022-2023 pp.
HaBMAaKK: BcepeauHi kpainu nponaroTs Oinst 30,0%, pemra — e ekcrnopt 1o kpain Asii. Kpim Toro, BapTto
3ayBaXHUTH, IO MPOBIAHI TOCHOJAPCTBA IIKABUTHh €BPONEHCHKUI PHHOK, SKUH HAMOIIBIINK y CBITI IIOIO
CTHOKMBaHHSI CIEliali30BaHOl SUIOBUYMHU EJITHUX COPTIB, a SKICTh BITYM3HSHOI SUIOBHYMHM HE Tipiua 3a
€BPOIICHCHKY, crcTeMa ieHTH]iKamii, 00miKy rapMoHizoBaHa 3 Hopmamu €C, a IiHOBa TONITHKA 32 JKUBY
Macy yaBidi Hik4da. CroiBa€Moch, IO 32 HACTAHHSAM TMEPEMOTH IUISIX O €BPOIEHCHKOTO PHHKY €IITHOI
SUTOBHYWHU TSI BITYM3HSIHOTO BHPOOHUK Oyze Binmkputo [1].

Craryc 310poB’si TBapuMH. 3aXBOPIOBAaHICTb 1 CMEPTHICTh TBapWH 3alMIIAIOTHCS MOCTIHHUM
MPEeIMETOM 3aHETIOKOEHHS cydacHuX gepmepiB. He3Bakaroun Ha 3HaUHY KUJIBKICTb SIKICHUX 3aCO01B 3aXUCTY
3I0pOB’sl TBapWH 1 3MiHY MTiAXOMIB MO PO3BEACHHS, YTPHUMaHHS Ta TOMIBII XyJOOW 3aBASKH IMPOTrpami
«3abe3neueHHst skocTi suoBnunHM» (BQA), sika aie nanpukian B CILIA, 6i3Hec 3 BUpOOHUITBA SJIOBUYUHU
HE POOUTH 3HAYHUX 3PYILIEHD Y [bOMY MUTaHHI. UH € 11e, SIK JeXTO MPHITyCKa€, Pe3yJITATOM IparHeHHs rarysi
BIArOZ0BYBaTH OlibIiie i mBuamre Xynoou? Moxiuso [3].

CnpuifHATTA CHOKHUBAYiB, puTeiijepiB. AHAIOTIYHO, MOJAIBIIMKA 1 HaBITH OUTBPIIMA THCK Ha
BUKOPUCTAHHS aHTUOIOTHKIB, CTUMYJIATOPIB POCTY Ta IHIIMX TEXHOJOTiH Oyae MiATpUMYBAaTU TpaiuLiiiHe
BUPOOHUIITBO SUTOBHYMHU, OCKUTBKH MiJIEHIald BHKOPHUCTOBYIOTh CBOIO KYIIIBETbHY CIIPOMOXHICTH i
MPUCYTHICTh y COLIATBHUX Mepexax, o0 (GopMmyBaTH CBIT BIAMOBIAHO O CBOTO OadeHHs, a Po3IpiOHi
TOPIOBIIl Ta PECTOPAHHM pPearyBaTUMYyTh Ha Iie. TUM yacoM, po3/piOHi IiHK MaJalTh 1 MPOJAOBKYBATUMYTh
CBOE€ MAaJIiHHS, OCKIIBKHA Ha PHHOK HAJXOJUTh OBl 00CATH BEIMKOI poraToi XyJ00u, IpoTe po3apiOHi LiHU
MagaTUMyTh TOBUTBHIIIE, HIX ONTOBI IIHW HAa SJIOBHYMHY Ta JKHUBEIh, TOMY OTPHMaHi OOHYCH CTaHYTh
BUKJIMKOM JUIsI BUPOOHUKIB SUIOBHYMHHU Y CBITOBOMY MaciTa0i [3].

Berepunapna aupexktusa npo kopmu. 3 1 ciuns 2017 poky TBApUHHHAIITBO MOKE BUKOPUCTOBYBAaTH
aHTHOIOTHKY JuIire oomexxkeHo. Xoda VFD maTtmme Oinpwii BIDIMB HA BUPOOHWKIB CBUHWHH Ta TNTHIN 1
MEHIINK BIUIMB HAa BUPOOHWKIB KOPMIB HJISl BENMKOI poratoi XyAoOH, BOHa TOPKHETHCS BCIX CEKTOPIB
TBapUHHUIITBA B HijoMy. Ha xanb, 6arato ¢epmepiB He MOXKYTh IOBHOIO MipOIO OI[IHUTH IEH BILTUB, TIOKU
He CTIpOOYIOTh KYITUTH MIIIIOK KOPMY 3 JIIKaMH 1 He BUSBIIATS, 110 BiH O1NTbIIe HE MPOJacThes O6e3 perenta [3].

Koncominauis nponos:xurses. Crilika TEHACHINIS 10 KOHCOJIAAMii MPOIOBXKUTHCS, OCOOIMBO IS
BUPOOHHWKIB KOPMIB Ta NepepoOHHUX MiANPHEMCTB, poTe (hepMepu He 3acTpaxoBaHi BiJ 1bporo. KiHieBum
pe3ysibTaToM 0araThOoX IHIIUX TEHJCHINH € Te, IO JJIA TOTO0, 100 BUPOOHMIITBO SUTOBUYMHU 3aJTAIIAIIOCS
KUTTE3IATHUM 1 TpUOYTKOBUM Oi3HecoM, pepmepam noTpiOHO Oyne ykpymHIoBatucs [3].

OcranHiM yacoM (epMepu HE 3BOJIIKAIOTH 31 30yTOM roToBoi 10 3a00r0 Xyno0u. Bakimueumu
HACJIiIKaMH1 301JIbIIIEHHS TEMITIB peaizailii Ha BIIrOIBEIbHUX MalJaHYMKaX CTaJIO 3HKECHHS B IOPIBHAHHI
3 MUHYJIUM POKOM 3a0iifHOi Macu OWYKiB Ta 301bIIEHHS 00CSTIB peatizallii TBapuH.

Pecypcu Ta 1ini y xoxkHOTO hepMepa CBOi, alie € KijbKa IMepeBipeHnX 4acOM OCHOBHHX IPUHIIHITIB,
SIKI MOKYTb CTaTH MIPUHHATHOIO CTPATETIE0 PO3BUTKY M’ SICHOTO CKOTAPCTBA:

- 3HATH CBOT BUTPATH 1 UIYKaTH NUISXU 301IbIIEHHS TPUOYTKY 32 PaXyHOK 3MEHIIICHHS I[iH Ha BXiAHY
CHUPOBUHY, 1110 MTOTpiOHa BupoOHUITBa (KopMmu, bAP, BeTepuHapHi npenapaty, 3aco0u TiTri€HH, TOIIO);

- IPOBOIBTE KACTPAILIIIO0 CaMIIiB;

- IPOBOJIbTE 00E3POKYBAaHHS TBAPHUH;

- TIBUIIIEHI 00CATH IS peaizallii TBapuH MOXYTh 3aII00ITTH 3HIKKAM;

- 301JIBIIEHHS )KUBOT Baru 1 BUNEPEHKEHHSI MapKETHHTY 3a KijbKa JHIB 10 NPOJAXy 3a JOIIOMOTO0
0a)kaHOT KOH/IUIIIT MPOAOBKYE MPOTIOHYBATH MOXIIMBOCTI, 8 TAKOX IIIAHC HA MPeMii 3a OIHAKOBY Bary rpyIu,
0 TpU3HAYeHA JUIA peaizamii (MpUHaiMHI, HA OUIBIN JIETKUX TENATaX, SAKIIO 1X MPOJaBaTH BEIHKHMHU
MapTisiMHK);

- BU3HAUTE paIliOHAIBHY peatizamiiiHy IiHy 3 ypaxyBaHHSM cOOiBapTOCTi, sIKa JIO3BOJMTH JOCSTTH
KOHKpPETHOT (hiHaHCOBOT MeTH a00 HaOMU3UTHUCS JIO Hel.
bisnec He € ¢piHaHCOBO CTIKUM (IPUOYTKOBUM), SIKIIO pealtizaliiiHa [[iHa MOKPUBAE JIULIE 3arajibHi BUTPATH
— 0CcOOJIMBO HETIOBHI BUTPATH, PO SIKI YaCTO MOBIIOMIISIFOTH Y Tally3i CKOTapcTBa. Po3Kinn ovikyBaHHS IiHU
MPOJIOBXKYE KOIITYBATH JJOPOXKYE, HIXK BCTAHOBIICHHS, MTOIIYK 1 IPUHHSTTS peani3amiiHoi MiH1, 3aCHOBaHOT Ha
KOHKPETHHX (PiHAaHCOBMX pO3paxyHKax Ta X [5].

I'nodanbne nmoremainns. OCTaHHIM YacoM IMOCYXHM 3aJIMIIAIOTHCS MOCTiIHHOIO 3arpo3or. Cyxuit
KIIiMarT IIOYMHAE BCTAHOBJIIOBATHCS B 0araTh0X perioHax CBiTy, a TOBapOBHPOOHHKAM SUTOBUYMHHU
PEKOMEH/Iy€ThCS IUTaHYBATH 1 TOTYBaTHCA A0 TaKUX MEPCIEKTHB BXKe ChOroAHi [3].

IlepcniekTHBY PAHHBOIO BiAJIyYeHHSI TeJST AJ5 3MeHLIEeHHs M0TPed y MOKMBHUX PeYOBMHAX
nig yac mocyxu. PaHHe Bi/uTydeHHS TEJISAT T03BOJISIE 3MEHIIUTH OTPEOY KOPIB Y MOKUBHUX peuoBrHaX. Kpim
TOTO, PaHHE BiJUTyYeHHS MOXKE MOKPAIIUTH MPOJYKTUBHICTH TEMSAT, OCKUIBKH IICHs BiIJYYCHHS TEJsTa
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OTPUMYIOTH OLTBIII TTOKUBHUM parlioH. BusHaunMo cTpaTerii, IKi JOIOMOXYTh (pepMepaM AOCATHYTH YCIiXiB
NPU PaHHBOMY BiJUTy4eHHI TensT [6]:

- Ba)XJIMBO BPaxOBYBaTH BiK. MOJIOUHUX TENAT BiUTY4aroTh Bke B 60 mi0 BiJ HAPOJHKCHHS, aje Iie
MIPUTAMaHHO TSI M ICHOT Xy 1oOW. BifbIll MPakTHYHUM € paHHE BiUTydeHHS TEJAT Y Billi MPUOIN3HO
120 ni6, 1m0 € 0COOJIMBO paIlioOHATBLHUM IS KOPIB, SIKI PO3TEIWINCS HABECHI,

- TNpUBYAHHA TENAT JO CHOXHBAHHS POCIMHHHUX KOPMIB MAaKCHMAaJIBHO paHO A0 BiJJTyYeHHS
(opieHTOBHO 3 3 THXKHEBOTO BiKy) — II€ KJIF0U J0 YCIIITHOI MPOTpaMy PaHHBOTO BimmydeHHs. OHUM
i3 CcITOCO0IB AOMIOMOTTH B I[bOMY € BHUIIOIOBAHHS TEIAT 332 TPU-YOTHUPH THOKHI 10 BIIITydeHHS, 00
aJIanTyBaTH iX J0 palioHy, MOAIOHOTO 10 palioHy MpHU BiATy4YeHHi;

- JOoJaBaHHA A0 MOYaTKOBOTO palioHy NpH BiATYUYECHHI TEISAT BUCOKOSIKICHOTO CiHA MPOTATOM MEPLINX
3-5 mHIB TomOMarae TensTaM MIBHIIIC HAPOCTUTH CIIOKUBAHHS KOPMIB Ticis Bimy4enns. [Ticns Toro,
SK TeJATa MOYHYTh NPABWIBHO CHOXHBATH PAlliOH NpPU BiUTyYeHHI, HIOJACHHE CIIOKUBAHHS Mae
CTaHOBUTH BifT 2,75% 1o 3,25% Bif IXHBOT 5KHBOI MacH;

- pamioH MOBHWHEH OyTH CMayHUM, O€3 ITiABHUINEHOI KUTHKOCTI MAJIOBUX (PaKIii i po3po0IeHUN TaKUM
YMHOM, 1100 3310BOJIBHATH ITOTPEOH TEJAT Y MOXKUBHUX PEYOBUHAX 3T1AHO ICHYIOUMX BUMOT,

- [IoJaBaHHA BOJM a00 PiIKMX IHTPEIIErTIB, HA KIITAIT MEJISICH, 10 PAaLliOHy JOMOMOYXKE KOHTPOIIOBATH
MW, 3SMEHIIUTH COPTYBAaHHS KOPMY Ta IMOKPAIIUTh CMAKOBI SKOCTI;

- TepeKoHalTecsd, MO0 TelsATa MAIOTh BUIBHUHN JOCTYTI 10 MiHEPAIbHUX, MiKPOSIIEMEHTHHX 1 BITAMiHHHX
N00aBOK, PO3pOOJICHUX BIANOBIIHO N0 iXHIX mOTpeO. [leBic paauTh 3BEPHYTHCS 10 MiCIIEBOTO
cneniamicra 3 TBapuHHUAITBA MU Extension, mo0 BiH HOMOMIT po3poOUTH TpPaBHIBHY MPOTpamMy
TOJIBIII JUTSI BallTUX TEIAT, SIKUX PAHO BITYyYWIIH Bifl TPyIeH;

- HaJe)XHE YNPaBIiHHS TBapUHAMHU Ta OONAIITYBAaHHA 30HM BIAJYYCHHS € 3alOpyKOI0 YCIITHOT
MpOTpaMy PaHHBOTO BiJTyUCHHS;

- COPTYHTE TENAT 1 PO3MOAUISITE X y 3aTOHH 32 KUBOIO MacOI0, 00 3MEHIINTH KOHKYPEHIIIIO ITi T 9ac
rofiBii. OCKUTBKH MIOWHO BiTydeHi TEeNATa JTOONATH XOTUTH B3JOBX IEPUMETPY 3aroHy, CTaBTE
BOJY i KOpM TaM, 100 MOJIETIINTH TeNATaM iX CIIOKHBaHHS,

- BOJIa IOBWHHA OYTH MPOXOJIOHA 1 YKCTa, a 00JIaHAHHS IJIsl HAITyBaHHS CIIiI PETyIspHO YACTUTH,

- 3arOHHM IJI yTPUMAaHHS BIUTyYEHHUX TeNAT OyJIM HEBEIMKUMH 1 MaTu HaJIS)KHE YKPHUTTS Ta KOHTPOJIb
Iy,

- pO3poOUTH HaNEKHY MPOrpaMy OXOPOHH 30pOB’sl JAJSl BallOro TOCHONAPCTBAa MEpeA PaHHIM
BiJUTyYEHHSIM TEJIAT.

KarouoBi MoMeHTH, sIKi cJ1iq BpaxXyBaTH B MPOrpaMi 0XOpOHM 310pOB’S:

- 3aBepuIiTh OMPKYBaHHS, TABPYBAHHS Ta KaCTpaIlifo MpUHANMHI 3a 14 JHIB O BiITy4EHHS;

- 3a0es3rnedre HAIEKHUN KOHTPOJh BHYTPIIIHIX 1 30BHINIHIX Tapa3wTiB, BKIIIOYalOYH OOpOTHOYy 3
MyXaMH;

- 3a0e3MeUnTH HAJISKHY BaKI[MHAILIIO MEePe]T BiUTyYCHHSM;

- IIOJICHHE CIIOCTEPEKEHHS 3a TeJsITaMH Ha IpeJMeT CHMITOMIB PeCIipaTOPHHUX 3aXBOPIOBAHb,
po3najiB TpaBJIeHHS, HOAPSIHH, KOKIHII03Y Ta 3MEHIICHHS CIOKMBAaHHS PALliOHY; CIIiBIOpALIOiTE 3
BETEPUHAPOM JIJIsl JTIKYBaHHS I[UX CUMIITOMIB.

TakuM 4MHOM, OJTHIEFO 3 TIEpeBar PAaHHLOTO Bi/ITy4YEHHS € MOKPAIIECHHs JOCTYITHOCTI KOPIiB /10 KOPMIB
y MepexiTHui Mmepiof] 3 OCeHi Ha 3UMY, OCKUJIbKM 3 HACTAHHSM JIOIIiB TPAaBU PO3MOYUHAIOTH CBi aKTUBHUI
picr [6].

HoBe nmocaigkeHHsi BUKOPHCTOBYE iHCTPYMEHT TeHHOTO MPOTHO3YBaHHS JJsl Bigdopy cran
aHTyciB mpeMiyM-KJacy JOBOJATH, IO II€ JOTIOMOTAaE BiliOpaTH HAWKpaIly Yy CBOEMY KJIaci KOMEpPIHHY
XyAo0y 3a 4yIOBHUMH IJIEMIHHUMHU XapakTepucTukaMu. [Ipu mociikeHHi B yMOBax JOCHITHULBKOI (epMu
«ToMIICOH» TPOTECTYyBAJIM TPYIy KOMEPIIHHUX KOPIB aHTyChbKOI MOPOJIU 3a JOIOMOI'OK KOMEPIIHOIo
iHCTpyMEHTY TE€HOMHOro mporHo3yBanHs Zoetis GeneMax Advantage, mo0 AOCTiIUTH 30aTHICTH TECTY
MPOTHO3YBAaTH MPOAYKTUBHICTH Ta MPUOYTKOBICTH MONOAHSKY. [Ipy IbOMy BHSIBIIEHO TiICHUH B3a€MO3B’SI30K
MiXK TCHETHYHHMH XapaKTEPUTHKAMH KOPIB Ta MPOAYKTHBHICTIO HAaaiKiB. JloCiipkeHHs mepenadadano
BpaxyBaHHS TaKMX O3HAaK SIK )KUBA Maca MPHU BiJUTyYeHHi, MapMYpPOBICTb, XXHPHICTh 1 IUIOIA Mmifpedep’s.
3acTocyBaHHS L€l TEXHONOTIT 3a0e3Meuniio BUpouyBanHs 35 rosiB 0ukiB, 70% 3 sIKMX OyJIM BUILIOTO TATYHKY
y IOPIBHSHHI 3 CEpPeAHIM TOKa3HUKOM II0 TaTy3i CIeNiani30BaHOI0 M’ ICHOTO CKOTapCTBa, /1€ Ha M’ SICO BULIOTO
raTyHKy npunanae Ha piBHI 6%. Ha mpaktuni JIHK-tecTyBaHHsS Ta TeHOMHE NMPOTHO3YBAaHHS JIO3BOJISIE
(dbepMepam BizOMpaTH KpalIMX KOPiB 1 MOKPALIyBaTH CTaI0 32 IOIIOMOI 00 XOPOILIOi FTeHETHUKH Ta e()EeKTUBHOTO
MEHEDKMEHTY. X04a TeHOMHE NMPOTHO3YBaHHSA BXX€ Ma€ YCIILIHWK JOCBiA 3aCTOCYBaHHS Ha IUIEMiHHOMY
MoroJiB’1 BETMKOI poraToi XyZ00H, e IepIIuil BUNaJI0K, KOJIU Horo eeKTUBHICTD JIOBEJICHa HA TOBAPHOMY
KOMEPIIITHOMY CTaJi BEJIUKOI poraroi Xyaoou [7].

84



Agrarian Bulletin of the Black Sea Littoral. 2023, Issue 109

Bapro 3a3HaunTy, Mo SUTOBUYMHA A1 IITaTy MicCypi € OCHOBHUM JKEPENIOM JOXOMIB HACEIEeHHS, a
TEXHOJIOTiSl TEHOMHOT'O0 MPOTHO3YBaHHSA HaJa€ MOXIHUBICTH AJISl PO3BUTKY SIK (epMepiB, TaK i eKOHOMIKH
LITAaTy Ta KpaiHU B LiJIoMy. [HCTpyMEHTH T€HOMHOTO MIPOTHO3YBaHHs JO3BOJIAIOTH epMepaM MEepelTH Bif
HE3HaHHS POJIOBOLY a00 OyAb-AKHX TAHUX PO MPOAYKTUBHICTH TBAPHUHU 110 B3ATTs 3pazka JIHK i orpumanHs
JOCTaTHRO TOYHOI'O IMPOTHO3Y IOJO0 TEHETHYHHUX SIKOCTEH PEMOHTHOIO MOJOAHIKY. Kpim Toro, mana
TEXHOJIOTISl BiJKPHBAa€E MOJIMBOCTI sl KOMEPLIMHMX BUPOOHHUKIB BECTHM OLIBII KOPCTKUE Bigbopi
MPAaBIIIBHUX CAMOK TSI KOMITJIEKTAIIi] BIACHHUX CTaI, IO Ja€ epMepaM MOKIUBICTh TPUAMATH 00T pyHTOBaH1
pillleHHA, SKI TABUINYIOTH CTabimbHY mNpuOyTKOBicTh. Jlns cimeiHuMX ¢(epM TEXHOJIOrisl T€HOMHOTO
MPOTHO3YBAaHHS. HE TiABKH JOCTYNHA 3a IIIHOIO, ale i HaJae MOMJIMBOCTI JAJSl HEBEJUMKUX OINepauii 3
JOKYMEHTYBaHHsI IUIEMiHHUX TEJAT, sIKi MaloTh Kpamld reHeTH4Hi mokasHuku. lle mosBomnsie depmepam
YTPUMYBATH TEJAT MPOTATOM MEPIOAY BiATOMIBII Ta OTPAUMYBATH OLBIIHNNA MPUOYTOK Bifl IXHBOT SKOCTI Ty
a0o0 mpoJaBaTu BiAJMyYEHUX TENAT 3a BUIIOKO IIHOIO 32 paXyHOK MiATBEPHKEHHS MEPIIOKIACHOI TeHETHKH, a
HE 32 3BHYaiHUMH TOBAPHUMH LIHAMH.

OOpaHa TexHONOTiS BimOOpY MO3BONISLE QepMepaM BHOpATHCS 3 PI3SHOMAHITHAMH CKJIaJIHUMHU
oOCTaBMHAMH, TaKHUMH SIK TOCyXa, HHU3bKI IiHM abo OyIp-SKMMHU IHIINMH PHU3UKAMH CHOTOACHHSA ¥
TBapUHHULTBI [7].

3acTocyBaHHS iHHOBaIliitHOI KOpMOBOi j00aBka Bovaer Bix Dsm-firmenich 3a6esmneuye ckopouenust
BHUKHIIB METaHYy BiJ Xyao0u, mo no3Boisie dhepmepam 3aomamuta S0000 metpuunux ToHH CO2, 1 maHwmid
MOKa3HHK He € pinanbHuM. BOvaer cnpusie cyTTeBoMy 1 IIBHAKOMY 3MEHIICHHIO BIUIMBY T'ally3i CKOTapCTBa
Ha HABKOJIMIIHE CEpelOBHINE B IUIaHI riobanbHOro moTerutiHHs. JloGaBka mpurHiuye (GepMeHTH, sKi
BHPOOJISIFOTh METaH B pyOIli KOPOBH, IPH IIEOMY BCHOTO YBEPTh YaiHOI JIOKKH BOvaer Ha xopoBy 3a 100y
ckopouye Bukuau Metany Ha 30,0% Binm MonouHuX KOpiB 1 Ha 45,0% Bix M’scHOT Xyno0u. B nanuii yac e
TPHUBAIOThH BUIIPOOYBaHHA Ha (hepMax Ha KIITAIT MUJIOTHUX MPOEKTI 100 BUKOPHCTaHHs 100aBka Bovaer Bin
Dsm-firmenich. Ycmimaum npukiagom 3actocyBaHHs 100aBku € (paHiy3pkuii BupobHuk cupy Bel Group,
KUl BcTaHoBU cuctemy Bovaer Ha Bcix 10000 roiiB MONOYHHX KOPiB, MPOIYKIS SKOTO MOCTAYAETHCS Y
CroBauunHy, 110 TO3BOJIIIO CKOPOTUTH BUKUAN MeTaHy Ha 25,0% Ha KoXHIil depMi, a [le 03HaYa€E 3arajibHe
IIOpiYHE CKOPOYEHHS BUKHIiIB MeTaHy Ha 400 T [7].

Kommnanisi Cargill y napruepcrsi 3 TREES Consulting orosiocuiia npo MeToa0J10rito cCKopoYeHHs
BUKM/iB MeTaHy JJis1 BUPOOHUKIB siioBuunHu. Oepmepr 3 BUpOOHHUIITBA SUTOBUUUHH MTPOKIAJAI0Th MUISIX
70 MaiiOyTHBOT'O CTAJOTO CLIBCHKOTO TOCHOJAPCTBA 1 MAIOTh MOXKIIUBICTh 3MEHIIUTH BHKHIU METaHy, IO
cnpusie 00poThOi 31 3MiHOMO KiiMmary. 11100 BHM3HATH i 3yCHIUIS 1 TaTH MOXUIMBICTH KUTBKICHO OIIHUTH
CKOpOYeHHsl BUKUAIB. Llg MeTonosoris mporoHye CBITOBiM M’SICHI Taily3l OCHOBY JJisi BUMIPIOBaHHS
CKOPOYCHHS BUKHJIIB METaHy 3a JIOMIOMOI'OK) KOPMOBHX J00aBOK, SIKi OYJIM BKJIFOYCHI JIO PAI[iOHIB T'OJiBJIi
M’sicHOT Xy 100w, Takux sk SilVAIr. Ipomec ceprudikariii 103Bosisie iHiiaTHBaM y cdepi KiliMarty Ta cTajoro
PO3BUTKY KUIBKICHO OIIIHIOBATH, YTIPABJIATA Ta MAaKCHMi3yBaTH BIUIMB Ha KIIIMaTHYHY Oe€3MeKy, a TaKokK
BUMAara€e TepeBipKH BIUIMBY Ha JOCSTHEHHA TphoX abo Oinbmie 1ineil cramoro po3BuTky Opranizarii
O0’ennannx Harii.

Hosa meTomosoris s sSUIOBUYMHU BU3HAYA€ HAOIp mapaMeTpiB, SKi BAPOOHUKH SIIOBHYUHU MOXYTh
3aCTOCOBYBaTH JUIsl KiJIbKICHOT OIIIHKM CKOPOYEHHS BHWKHIIB MeTaHy — mnapHukoBoro razy (III7), skuit
YTBOPIOETHCSI B PE3yJIbTaTi eHTEepaibHOT pepmeHTallii (mporecy TpaBIeHHs) Y BEIMKOI poraToi Xy100H yepe3
BIJIPIDKKY, a TAKOXK y TIpoIieci 30epiranHs Ta nepepoOku THOo. [laHa iHHOBaIliHHA METO/OJIOTiS TOCTYITHA JITIs
BUPOOHUKIB SJIOBHYUHH 110 BChOMY CBITY JUIA KUIbKICHOT OIIIHKH, ayJIUTy Ta IEPEBIPKH CKOPOUEHHS BUKHUJIIB
METaHy, IO JO03BOJISIE M 3apeecTpyBaTH CBiMl MPOEKT 31 CKOPOYCHHS BUKHIIB IMMApHUKOBHX Ta3iB s
ceprudikanii 3a 3omorum cranpaproMm. [linrBepmxeni ckopouenHs BukuziiB (VER) 3omororo cranmapry
MOXYTh MPOAABATUCS Ha BYIJIELEBUX pPUHKAX, LIO JIO3BOJSIE TOKYMISAM KpPEAWUTIB Oe3mocepeaHbo
MiATpUMYBaTH MPOoeKTH. LI 3ycHiuis Takok MOXyTh OyTH BU3HAHI B KOPIOPATHBHUX JIAHIIOTAX J0AaHOL
BapTOCTI, 3aBJSIKM YOMY BHPOOHHKH SUTOBHYMHHM Ta XapyoBi KOMIaHii 3BITYIOTh MPO CKOPOUEHHS BHKHIIB
MApHUKOBHX Ta3iB y JAHLIOrax IOCTauyaHHs, IO CHpHs€ AOCSITHEHHIO iXHIX mineil. Sk sigep y ramysi
TBApPMHHHIITBA Ta JIAHIFOTa MMOCTAYaHHsS sUTOBMYMHHM, Kommadis Cargill 3assuma, 1mo BoHa Mae imeanbHy
MOJKJIMBICTH MIITPUMYBATH CBOIO MEPEKY BUPOOHUKIB SUTOBUYMHY PECYpPCAMH Ta IHHOBAI[ISIMH, HEOOX1 THUMHU
IUIsl BUpILIEHHS TpoOiieM cTanoro po3BHTKY. B pamkax mporpamu Reach4Reduction xommanis Cargill
3aCTOCOBYE KOMIUIEKCHMH MiJXiJ 10 CKOPOYCHHS BUKHJIB METaHy, PO3KPHBAIOYM MOTEHIia] YHpaBJIiHHSI
KOpMaMH Ta Xap4yyBaHHAM, 1100 pOOWUTH OLUIbIIEe 3 MEHIIMMH BUTpaTaMH, JIOMOMAararouu 3a0e3leuuTH
MPOIOBOJIBYY O€3MeKy, OAHOYACHO 3aXMIIAloYM IUIaHeTy. XOo4a BUKHAM METaHy B PEe3yJIbTaTi KHUIIKOBOI
(depMeHTaIil Beaukoi poraroi xyao0u € HopMmanbHuM siBuieMm, Cargill BusHae, 110 icHye MOMIIHBICTD
3MEHIIUTH IHTCHCUBHICTh BUKH/IIB METaHy Yepe3 CBiii r1o0aibHuil 0i3HeC 3 BUPOOHHUIITBA KOPMIB JJIs TBAPHH.
Cargill mparroe Haa MPUCKOPEHHSM MIPOTPECY, MiATPUMYIOUH BUPOOHHKIB B YIIPABIIiHHI IPOAYKTHBHICTIO Ha
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dhepMax ISl MIBUIICHHS KOeQiIli€eHTa KOHBEPCii KOPMY, ONTUMI3AaIlii 37l0pOB’ S Ta TOAIBII TBApHH, a TAaKOX
BIIPOBA/KYIOUH iHHOBAlLii 3 HOBUMHU 0OaBKaMH Ta PIilICHHSAMH, SIKi 0€3M0CepeHbO 3MEHIIYIOTh BHKHIH
MeTaHy Ta a3oTy. s BUPOOHHKIB SUIOBHYMHH, SIKI BIOPOBADKYIOTH LI TEXHOJOTil, HOBa METOAOJIOTIS
CKOpOYEHHSI BUKHIIIB METaHy BiJl KHIIKOBOi (epMeHTamii y M SICHOI XyJOOHM IIIJISIXOM 3aCTOCYBaHHS
CHeLialbHUX KOPMOBUX JO0AaBOK A03BOJISIE TOYHO BU3HAYUTH KiJIbKICHI MOKAa3HUKH CKOPOYCHHS BHKHIIB
METaHy Ta HaJa€ MOXKJIMBICTh OL[IHUTH e()eKTUBHICTh IIHOTO [9].

Ha mpakTtumi npoekTy, o BUKOPUCTOBYIOTH HOBY METOJIOJIOTIIO, CIIOYAaTKy BCTAHOBIIOIOTH 0a30BHit
PIBEHB BUKHIIB IIi]] Yac «3BUYAHOI TiSUTBHOCTI» TIPOTATOM IIOHAWMEHIIIE TPHOX Oe3MepepBHUX POKiB. Bemnka
porata Xymo0a, sIKii Jar0Th KOPMOBI J0OaBKH, MOBHHHA OYyTH YiTKO iIeHTH(IKOBaHA 1 BiICTCIKyBaTHCS
MPOTSTOM YChOTo MpoekTy. [lepion KpeaAuTyBaHHS MPOEKTY CTAHOBUTH 5 POKIB i MOXKe OyTH MPOAOBKEHUIH
11e Ha 5 POKiB, 32 BUHATKOM 0a30BOTO POKY [9].

AMOHI3a1[il0 KOPMiB MO’KHA PO3IJISIAATH K MEeTOJ CKOPOYEeHHS BUTPAT IpyoMX KOpPMIB mix yac
r100aJbHOT0 MmoTemJinus. JaHuii mpocTuil mpouec MOKpallye HU3bKOsIKiCHI KopMmHu. [Ipouec amonizamii
MiBUIIY€E TIOXUBHY IIHHICTH 1 32CBOIOBAHICTh HEAKICHOTO CiHA, KyKYPY/I3SHAX CTEOEIN, MIICHHYHOI COIIOMHU
Ta IHIIX TPyOrX KOpMiB, sIKi pepMmepn 3roI0BYIOTH 32 YMOBH nedinuty cina. [Iporec amonizariii miaBumye
piBEHDb MepeTpaBCHHS TPyOrX KOpMiB AJsl KOpiB i koHel. [Ipomec amoHi3alii TpuBa€e BiJ THXKHS 0 MicALs,
3aJIe)KHO BiJ TeMIepaTypu: BiJ IBOX JO TPHOX TIKHIB BIITKY (PEKOMEHIOBAHO OJHWH TIDKICHB, SKIIO
temmeparypa 50°C abo BHIIE i O YOTHPHOX THKHIB B3UMKY). TpH THXKHI — IIe XOPOIIHA cepeIHiil MOKa3HHUK.
Jlna ycniutnozo pe3ynvmamy nompioHi HACMYNHI KPOKU.

- CKJIQJIiTh KPYIJIi TIOKH TI0 CiM 32 pa3 — YOTUPH TIOKH MOPYY 1 TPU 3BEPXY;

- HAKpWHTE BAYKKOIO MOIETUICHOBOIO IUTiBKOIO TOBIIHHOIO 100 (dyTiB;

- 3aKpimiTh Kpai IIiBKH, 3aCUITABIIH 1X 3eMJICKO 200 BaITHOM;

- yTpaMmOy#Te I'pyHT JUIsl HAIIHHOTO YIIIIbHEHHS;

- TIOTIEpeIHBO HAIMOBHITH pE3epByap 3 amiakoM 10 MOTPIOHOI KUTBKOCTi, MO0 YHUKHYTH PH3UKY

HaaMipHOI 00poOKH (pekoMeHmoBaHO 60 ¢yHTIB Oe3BOIHOTO aMiaky Ha 1 T ciHa);

- TIOBUIBHO JI0JIaBaliTe aMiak, BIIKPUBAOYX KJIalaH Ha O0aKy 3 OC3BOJHUM aMiaKoM;

- JaiiTe amiaKy MPOCOYUTHCS B CEPEIUHY TIOKIB CiHA TIPOTSITOM HOYI;

- mig yac poOOTH 3 aMiaKOM HOCITh HaJIE)KHE 3aXHCHE CIIOPSKCHHS,

- TPOBITPIOWTE TIOKH 3a TPH JHi JI0 3r0I0BYBaHHsI, 1100 amMiak BUBITPUBCS,

- He BIIKpHBalTe TIOKM Yy BITpsHy mnorogy. Ilepen TecTyBaHHAM KOpMYy HpOBITPITH #HOTO, 00

MepEeBIPUTH MOKPALICHHS.

Butparusmn 14,4 $ 1umoc Tpoxu mparli MOKpAllyeMO KOPMOBY I[HHICTh OJHOTO THOKA COJIOMH
Baprictio 60,0 $. Ile He cTaHe eKBIBAJIEHTOM XOPOIIIOr0 TPaB’SHOTO CiHa, ajie SKIIO0 XOPOIe CiHO KOIITYE
oinpmre $100 3a Tiok, BuTpaveni $14,40 npuHecyTh MO3UTHBHY BiIady Bia iHBeCcTHLIH. BapTo 30p3ymiTH, 110
aMiaKyIOTh JIUIIIE HeSIKICHI KOpMH. BHCOKOSIKICHI KOPMH MOXKYTh CTaTH TOKCUYHHAMH ITicIIsl 0OOpOOKH aMiakoM
1 BUKJIMKATH CHHJPOM «0O0XKEBUILHOI KOPOBM» TMpH 3rogoByBaHHi. [Ticis amMoHi3amii KOpMH CITiJi HAKPUTH 1
npoBiTpUTH MPHOIM3HO Ha Tpu aHi [10].

AMOHI3a11isl 3MEHIIIE TOKCHYHICTh KOPMIiB, 3apaxeHnx eHaoditamu. JOCIiPKeHHS MOKa3yIOTh, IO
aMOHI30BaHA BHCOKa KOCTPHUI MPHOIM3HO B I’STh pa3iB MEHII TOKCHYHA, HiXK 3apakKeHi MacOBHIIA.
AMoHi3a11ist 3011bIIy€e piBeHb CUPOTo MPOTEiHY HU3BKOSAKICHUX KOPMIB BIIBii 1 301JIbIIYE 3arajbHy KIIBKICTH
NepeTpaBHUX MOXHUBHUX pedoBHH Ha 20% (40% no, 48% micns). 1lpu 3rogoByBaHHI amiayHMX KOpPMIiB
(hepmepH MOBUHHI BpaXOBYBATH IMOTPEOH CTa/Ia B IMOKUBHUX PEUOBUHAX, OCKIJIBKU €HEPris Oy1e 0OMEXEHOI0
B pallioHax, NOoOYyZ0BaHUX Ha aMiayHMX KOPMax HU3BKOT SIKOCTi, OCOOIMBO ISl KOPIB, SIKi TOAYIOTh TEJAT.
AMiauHi KOpMH 33]JOBOJIBHATH IOTPEOH B TTO’KMBHUX PEYOBHHAX BaTiTHUX HEJAKTYHOUUX CAMOK, ale OyIb-sKi
KOPOBH, LIO OTEJWINCS B3UMKY a00 KOpOBH B OCTaHHbOMY TPHUMECTPi BariTHOCTI Hepen OTEJIECHHSIM
noTpeOyBaTUMYTh 10JaTKOBUX eHEpreTHuHuX 100aBok [10].

CTAH TA NIEPCIIEKTUBU BUPOBHUIITBA SIJIOBUYWHU B YKPAIHI

Buxonasuu i3 TOro, mo SUIOBUYMHA € HEOOXIMHUM (JI€ETUYHHM) 3 OJHOrO OOKYy Ta BCe OLIbII
ne@iuUTHUM TOPOAYKTOM XapyyBaHHsS Ul TEPeciuyHMX YKpaiHIiB, a HA CBITOBUH PWHOK SJIOBUYMHHU
BIUIMBAIOTH MPUPO/IHI (I7100anbHe MOTEIUTiHHS ) Ta eKOHOMIYHI sIBHIA (TOMHUT i mpono3uis). [Toromis’s mopig
CHeriai30BaHuX M SICHUX TOpPia € CTaOlIbHUM a00 Mae TeHICHIO 10 ckopoucHHs. llle omHUM IfiKaBUM i
HE3MIHHMM TpeHI0M, 30kpeMa y CIIIA, € pict npotsirom octanHix 10-15 pokiB npomno3uii skicHOT sSTTOBUYMHI
BiJl MOJIOJHSKA BEIMKOI poratroi XymoOu MosiouHux mnopia. B Ykpaini oCHOBHUM mkepenoM Xyaoou s
BIITOIBIII € OMYKKM MOJIOYHHUX IOPIJ BiJl IPOMHUCIOBUX I'OCIIOAPCTB Ta I'OCIOAAPCTB HACEJICHH. 3BaXKaruu
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Ha focig CIIA, ne BiICOTOK MOJIOHSIKA BETMKOT POraToi Xy 1001 MOJIOYHUX TOPiJ Ha BIATOIBII csrae 25%,
Takux OWYKiB MOXKE OYTH BHUTIHO BiATOJIOBYBATH.

VY rnoGansHOMY pO3yMiHHI YKPaiHCBKOT'O PHHKY SUIOBUYMHH HE iCHYE, a € JIUIIEe PUHOK HUBLIS BEJTHKOT
poratoi XymoOu. BHyTpimHIA PHHOK SUTOBHYMHU HENOpO3BUHYyTHI. Ha 30BHImHIN YkpaiHa He TpoTNOHYe
HaBiTh NPOJYKTHU 3 MiHIMAJILHOIO TOJJAHOIO BapTICTIO (BiApyOH Ha KicTwi Ta Oe3 KiCTKH, sIKi BUAITICHI 3 UBepTEH
3 ypaxyBaHHSM CIOXHBYOI IIIHHOCTI TUX YH 1HITUX M’sI3iB).

YkpaiHa Mae BENUKHA MOTEHI[ia y BUPOOHUIITBI SIIOBHYMHH 332 TEXHOJIOTI€I0 36pPHOBOT BIATOIBIII.
CrpaBa B TOMy, IO TpaauIliiiHa «Oe3cucTeMHay yKpaiHChKa BiATOMIBIIS BEIUKOI pOTaToi Xy 100 3 aKIIEHTOM
Ha 00'eMHi TpyOi Ta COKOBUTI KOpMH (0COONMMBO B YMOBax IMiBAHS YKpaiHH) aBTOMATUYHO CTaBHTh
BITYM3HSHUX BUPOOHUKIB B OJMH psif 3 KpaiHamu JlaTnHCHKOI AMEpUKH, SIKi CIIeNiaii3yloThCs Ha TpaB’ siHil
BIJITOZIBIII Ha TMPUPOIHUX MACOBHINAX, ajie BIAMIHHICT Y TOMY, IO Ii KpaiHW MOXYTh BUKOPHCTOBYBAaTH
MPUPOAHI «JApMOBI» MACOBHUINA MPAKTHUYHO WITUM PIK Ha BiAMIHY BiJ YKpaiHIIB, SIKi OUbII SIK MiBPOKY
yIPUMYIOTb TBapHH Ha CTIMJIOBOMY YyTpPHMaHHi, TOMY BiTYM3HSHE BHPOOHHMLTBO SJIOBUYMHU €
HEKOHKYPEHTO3/IaTHUM 3 JJATHHOAMEPHKAHCHKUMH BUPOOHUKAMH SUIOBUYMHH 32 LIHOIO?

A 0T i3 3epHOBOIO BiJITOZIBIICIO BCE HABIAKK: B YKpaiHi JeIIeBe 3epHO 3IaKOBUX KYJIbTYD, BIOCTAIb
MPOTEiHIB POCIMHHOTO MOXOMKEHHS (MaKyxa, IIPOTH), BOAM, MOXHBHHUX MOOIYHMX MPOIYKTIB Xap4OBOL
MTPOMHCIIOBOCTI HA KIITAJAT BOJIOTOI MUBHOI JPOOWHM, KOMY IIYKPOBHUX OYpSIKiB, 000JIOHKH cOEBUX 000IB,
CHUPTOBOI Oapiy, BMKMUMKH TOMATiB Ta SIONyK, sIKI MOXKYTh ICTOTHO 3HH3UTH COOiBapTicTh TOMiBII Oe3
MOTIiPIICHHS SIKOCTI M’sica. B iboMy 1 mosisirae pe3epB 301IBIICHHS SUIOBUUMHA K HEOOXITHOTO (II€TUYHOTO)
Ta 1e(piUTHOTO MPOIYKTY XapuyBaHHs SIK JJIsl IEPECiUHUX YKPaTHIIiB.

BUCHOBKH

Cepeo negupiuieHux aKmyaaipbHUX 3a60aHb MEXHON02I] 6UPOOHUWMEA ANOGUUUHU @ Ceimi Ci0
GUOIIUMU HACMYNHI:
- BIACYTHICTh MOJIMBOCTI JIO IIBHKOTO HAPOIIyBaHHS IIOTOJIiB’ S Yepe3 HU3KY 00’ €KTUBHUX YHMHHUKIB;
- €KOHOMIiYHa HeCTaOlIbHICTh Ta MUKIIYHICTh 1{IHOBOI ITOJIITHKH;
- HETaTUBHUH BIUIMB TII00ATBHOTO MOTETUTIHHS.
Cepeo nesupiwieHux aKmyanbHUX 3A60AHb MEXHOJI0ZII GUPOOHUUMEA SIOGUYUHU 8 YMOBAX
Cb0200eHHA 6 YKpaini cnid eudinumu HacmMynHi:
- BIACYTHICTb HAJI)KHOTO PUHKY CHOXHBAaHHS €JITHOrO, «JOPOroro» CTEHKOBOTO M’sica MpeMiyM
Kjacy;
- morpeba y CYTTEBUX IHBECTHIIISIX y Oi3HEC 3 BHUPOOHMIITBA SUIOBHYMHU Ta TPUBAJIE MOBEPHEHHSI
KaImTaJoBKIAJCHb Yepes 24 micsi i Oibiie;
- HeposyMiHHsS (epmepaMu O10JOTIYHMX MOTPEO BEINUKOI poraToi XyJoO0W Ta CHEeru(ikd M SICHOTO
CKOTapcTBa 30KpeMa;
- «HEJIOCKOHAIIICTH)» BITYM3HSHOI CEJIEKIIIT Xy 100N M SICHOTO HANPSIMKY;
- gedinuTt BucokokBami(ikoBaHUX (axiBIliB-TBAPHHHUKIB 3 BHPOOHUIITBA SITOBHYHHHU;
- BIACYTHICTH ()YHKIIIOHYIOHUOTO PHHKY 3eMJIi Ta HaJMipHa PO30paHICTh 3eMEIbHHUX PECYPCiB.
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UNRESOLVED PROBLEMS OF BEEF PRODUCTION TECHNOLOGY IN UKRAINE AND THE
WORLD IN THE CURRENT CONDITIONS

P. Susol, I. Stulnyk
Odesa State Agrarian University

It has been established that among the unresolved topical issues of beef production technology in the
world are the following: lack of opportunities for rapid increase in livestock due to a number of objective
factors; economic instability and cyclicality of pricing policy; negative impact of global warming. Among the
unresolved challenges of beef production technology in Ukraine today are the following: lack of a proper
market for consumption of elite, "expensive" premium steak meat; need for substantial investments in the beef
production business and a long return on investment after 24 months or more; farmers' lack of understanding
of the biological needs of cattle and the specifics of beef cattle breeding in particular; "imperfection” of
domestic breeding of beef cattle; shortage of highly skilled livestock specialists in beef production; lack of a
functioning land market and excessive ploughing of land resources.

Key words: beef production, tasks, problems, prospects.
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HIABUINEHHA IPOAYKTUBHOCTI TA OHIHKA BUKOPUCTAHHSA YACY
3MIHHU 3EPHO35UPAJIBHUX KOMBAWHIB TA TPAHCIIOPTHUX 3ACOBIB

1. Homymi, I1. YerysaoB, A. Hikomaes
Ooecokuil deporcasnuil azpapHuil yHieepcumem(Yxpaina)

AKTyaIIbHICTB JOCTIIKEHHSI BU3HAYAETHCS HEOOX1THICTIO BUKOHAHHS POOIT 31 30MpaHHs 3epHOBUX KOJIOCOBUX
KyJbTYp B ONTHMAJIbHI arpoTeXHi4Hi TEPMiHU AJIsl 3MEHIIEHHS BTpaT 3€pHa Ta 301NIbIICHHS BPOXKaHOCTI
3epHOBUX. BupimyeTtbcs mnpobinema 30iNbIICHHS NPOAYKTUBHOCTI 3€pHO30MpaibHUX KOMOAlHIB Ta
TPaAHCIIOPTHUX 3aC00IB TEXHOJIOTIYHUX 30MPaTHHO-TPAHCTIOPTHUX KOMIUIEKCIB 338 paXyYHOK JOCIIKEHHS 9acy
3MiHU MAalllMH Ta 3MEHIICHHsI POCTOIB TEXHIYHUX 3aC00iB 3 OpraHizaliifHUX, TEXHOJOTTYHMX Ta TEXHIYHHX
npuunH. [IpencTaBneHi TeopeTHUHI 3aJeKHOCTI BU3HAYEHHS IMOKAa3HHWKIB MPOMYyKTHBHOCTI 1 4acy 3MiHHU
TEXHIYHUX 3ac00iB 30MpaIbHO-TPAHCTIOPTHUX KOMIUIEKCiB. OOTPYHTOBYIOTBCS €KCILTyaTalliiHi TOKa3HUKH
4acOBOTO BIUIMBY OPraHIi3aliifHOTO, TEXHOJOTIYHOTO Ta TEXHIYHOTO BHIY, SKi BIDIMBAIOTh Ha 3MiHY
MPOAYKTUBHOCTI 3¢pHO30MpaIbHUX KOMOAIHIB Ta TPAHCIIOPTHUX 3aC001B.

Knwuogi cnosa: 3epno3oupansruii KomoOaiin, mpancnopmuuti 3acio, npoOyKmueHicms, 0A1aHC 4acy sMiHu.
MHOCTAHOBKA ITPOBJIEMH

OcHOBHOIO TIPOOJIEMOI0 TEXHOJIOTIYHOTO MpoIecy 30MpaHHs 3epHOBUX KOJOCOBHX KYJIBTYP — JOTPHUMAaHHS
JOMYCTUMHX (3 TOUKHU 30py arpOTEXHIYHUX BUMOT) TEPMiHIB BUKOHAHHS 30MPaIbHO-TPAHCIOPTHHUX poOiT [1].
301UTBIICHHST TEPMIiHIB BUKOHAHHS 30WpallbHUX POOIT 301MbIIye BTpaTH 3€pHA 1 3MEHIIye BajoBUN 30ip
3epHOBOI MPOAYKIii. 3abe3meunTn He0OXiTHI arpOTEXHIYHI TEPMiHU 30MpaHHs 36PHOBHUX KOJIOCOBUX KYIBTYpP
MOJIMBO 33 paxyHOK JOTPUMAHHS: MPaBHIbHOI OpraHizaiii TEXHOJOTIYHOIO Mpolecy 30UpanbHO-
TPAHCHOPTHUX POOIT (TEXHOIOTIYHOI MUCIMIUTIHK), BUCOKOI MPOAYKTHBHOCTI, HEOOXiTHOTO KIUJIBKICHOTO
CKJIay 1 HaliHHOCTI TEXHIYHUX 3ac00iB (3epHO30MpatpHNX KoMOaitHiB — 3K, TpancnopTanx 3aco6is — T3 —
BaHTQ)XHUX aBTOMOOUTIB, TPAKTOPHHUX TIPUYEIB, KOMIIEHCAI[IHHINX pPO3BAaHTAXKYBAIBHUX MIiCTKOCTEH)

TEXHOJIOTIYHUX 30UpanbHO-TpaHCIOPTHUX KomIuiekciB — T3TK, mpupogHO-BUpOOHHYMX yMOB Ta iHIIHAX
daxropis [2,3].

JloTpumaHHS HEOOXiHOTO TEMITy BUKOHAHHS 30MpabHUX POOIT B MEPITy Yepry 3aJIeKUTh BiJ KUTBKICHOTO
ckiany TexHidyaux 3aco6iB T3TK rta ix mpomyktuHocTi [4]. TIpOAyKTHBHICTE — II¢ OJMH 3 OCHOBHHX i
BaYKJTMBIIINX TEXHIKO-€KOHOMIYHUX ITOKa3HUKIB BUKOPHCTAHHS MAITUHHKUX arperaris, 0COOIMBO 30MpabHUX
1 TpaHCIOPTHHX, BiJ SKOTO B 3HAYHOMY CTYIEHI 3alie)kKUTh €(EeKTUBHICTh BUKOHAaHHS 30WpajbHO-
TPaHCIIOPTHHUX POOIT i B 3aralli BChOr0 CLIbChKOTOCTIONAPChKOro BUpoOHHIITBA [5]. TOoMy BUHHKA€E 3aBIaHHS
JOCTI/DKEHHS CKJIAJIOBHX, SIKi BIUIMBAIOTh HAa BEIMYMHY MPOIYKTHBHOCTI TexHIYHMX 3aco0iB T3TK, a came
(dakTopy 4Yacy 3MiHU BHUKOHAHHS 30MPaAILHO-TPAHCIIOPTHUX POOIT Ta PO3poOKa 3axOMiB JUIS 3MECHILICHHS
MPOCTOIB TEXHIKH 3 OpraHi3allifHUX, TEXHOJOTTYHUX Ta TEXHIYHUX MPHYHH.

o1l JITEPATYPHUX JIZKEPEJI

[IponykTHBHICTH arperary (3epHO30MpaNIbHUX KOMOAKHIB, TPAHCIIOPTHUX 3aC00IB) — I KUIBKICTH (00CsT)
pobotu (ra, T, T'KM), BIAMOBIJHOI SKOCTi, BUKOHYBAaHOi arperaTroM 3a IEBHHH NpPOMDKOK dacy [6]. B
pO3paxyHKax 3a MPOJAYKTHBHICTh arperaTy NpUiMaroTh KiIbKICTh pOOOTH BUKOHYBAHOT arperaTtoM 3a roJIuHy
3MiHHOT'O 4acy. Bcro po0oTy, 110 BUKOHaHa arperaTtoM 3a iHIIMK Iepiof yacy (3a KijbKa roAHH, 3MiHy, 100y,
MICSIIb, PIK 1 T. II.) IPUHHATO HA3UBATH HOTO BUPOOITKOM [7].

3anexxHo Bij BUILY POOOTH MPOJYKTUBHICTH 3€pHO30MpANBHIX KOMOAWHIB BUMIPIOIOTh B TeKTapax 3i0paHol
wiomi abo B ToHax 3iOpaHoro 3epHa (comomu). IIpoAyKTHMBHICTH TpaHCIIOPTHHX 3ac00iB y OiTBLIOCTI
BUIIAJIKaX BUMIPIOIOTh B TOHHO-KIJIOMETpax (T°KM), a HABAaHTaXXyBaJIbHE-PO3BAHTAXKYBAJILHUX — y TOHAX (T).
B 3anexHOCTI Bl 33CTOCOBYBaHOT'O METOY PO3PaXyHKY PO3Pi3HAIOTH TEOPETHUHY (MAKCUMAJIbHY ), TEXHIUHY
(po3paxyHKOBY) Ta (akTHUHY (IificHy) IpOAYKTUBHICTB arperary [8].

[lepcnexTHBHI HayKOBI peKOMeHAAlii pO3pOOISIOTbCS Ha OCHOBI TeXHi4HOI mpoayktuBHOcTi — W: |
BUPaXEHOIO B (PyHKLIT mapaMeTpiB TEXHIYHHUX 3ac00iB i NpUPOAHO-BUPOOHNYMX (pakTopiB. Tomy s pisHHX
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TEXHOJIOTIYHUX IIPOIECIB, B TOMY YHCHI 1 JJI 30MPaTbHO-TPAHCIIOPTHHUX, PO3POOJISIIOTHECS OKPEMi METOIIN
BHU3HAYCHHS Ta PO3PaxXyHKY MPOAYKTUBHOCTI MaIlIHH.

TexHiuny 3MiHHY BUPOOITKY — Wism , Ta/3M 30MpalibHHUX arperatiB BU3HAYarOTh 3a popmyiomwo [7]:
Wiy = 0,36°By- V- Ty, (1)

ne B,— poOoya mmpuHa 3axBaTy 30UpajJbHOTO arperaTy, M;
V), — poboua MBUAKICTE pyXy 30MpabHOTO arperary, M/c;

T, — "ac 0CHOBHOI (YHCTOT, KOPUCHOI ) pobOTH, 30upanbHOro arperary (0,36 — koedilieHT mepeBeaeHHS
PO3MIPHOCTI B ra/3m).

SIkwo posainuty 3anexuicts (1) Ha yac 3minu — Tsy, TO oTpEMyeEMO TexHiUHY, 200 EKCILTYaTALiiHY TOAUHHY
npoayktuBHicTs —Wr, Ta/roa.:

W: =Wy / Toy=0,36-B,- V- 1, (2)
Toni koedillieHT BUKOPUCTAHHS Yacy 3MiHH — 7 BH3HAYarOTh 33 (OPMYIIO0:
Tp
T=7—, 3
I @)

ne T p — yac OCHOBHOT POOOTH MaIllIMH TEXHOJIOTTYHOTO 30MPaTbHO-TPAHCIIOPTHOT'O KOMILIEKCY, TOI.
T 3m— TpUBANICTH 3MiHH AJISI MAIIMH TEXHOJIOTIYHOTO 30MPaNTBHO-TPAHCTIOPTHOTO KOMIUIEKCY, TOI.
Sxmo Tpeba BU3HAYUTH MPOAYKTHBHICTH 30MPAJbHOTO arperaty B KUIBKOCTI 310paHOro TEXHOJOTiYHOTO

MaTtepiainy (3epHa, COIOMH) 3a TOAMHY 3MiHHOTO Yacy — Wiy, T/Tof1., Tofi 3anexkHICTh (2) Tpeba HTOMHOKHUTH
Ha BPOXKAIHICTh CUIbCHKOTOCTIONAPChKOi KynbTypu — U, 1/ra [8]:

Wy =W, U=0,36-By-V,- t-U=0,1-I1U-t, (4)
ne 11 =By 'V, — 4ncTa NpOAYKTUBHICTE 30MPAIBLHOTO arperaty M%/c.

Yac pobotu mammme T3TK posrisaemo uepes 6anaHc gacy 3MiHA. TpHUBaiCTh 3MiHA Ha 30MpaTbHAX POOOTAX,
SIK TIPaBUJIO JOIMYCKAa€eThes 301bIyBatu a0 10 roguH podoTu. bamaHc yacy 3MiHM XapaKTepu3ye PO3MOJILT
3arajbHOTO Yacy 3MiHH Ha OKpeMi CKJIajgoBi a0o gomaHku. HeoOXiJHICTh TaKOro pO3MOAIIY CIIaye 3
MPUAHSITOTO B CIIbCBKOMY IOCIIOIAPCTBI MOSIEMEHTHOT'O METOIy HOPMYBAHHS Mpalli, IPH SIKOMY BiCh TIPOLIEC
Mpaii po34JICHOBYEThCS HA MPOCTIIN CKJIAJO0BI €JIEMEHTH 3 MOCIIAYIOYAM BHBUCHHSM KOKHOTO OKPEMOTO

enemeHTy. [loBHmii Gamanc dacy 3MiHM — Tsy , TOXN. TpU POOOTI 30MpaiIbHUX 1 TPAHCHOPTHHUX arperaTiB
BKITIOYAE CYMY TPUBAJIOCTI BCIX OKPEMHUX €JIEMEHTIB MPOIECy Mpalli BiJ] MOYaTKy 0 KiHII 3MiHU [8]:
T3M = TILITO + TOH + Tnep + Txx + TTex + TyB + Txn + Ton + THH + Tp ) (5)

1€ Tuwo— TPUBAIICTB IIO3MIHHOTO TEXHIYHOTO 0OCITyrOBYBaHHS arperaty, ro.;

Ton— BTpaTH Hacy Ha OTPUMaHHs HapPSIY, TOI.

Trep— Yac mepeizy 10 OCHOBHOT'O MicTy poOOTH 1 Ha3a[, TO/.;

Txx— 9ac X0JIOCTOTO X0y arperary, ro.;

Trex— YaC TEXHOJIOTIYHOTO 0OCIYrOBYBaHHS arperary, roji.;

Tys— BTpaTH yacy Ha yCyHEHHS TEXHIYHUX 1 TEXHOJIOTYHUX BiJIMOB, TOJIL.;

Txn— BTpaTH 4acy Ha XOJOCTUH mepei3n 3 OAHOTO MO Ha 1HIIE, TO.I.;

Ton— Yac Ha BIAMIOYMHOK Ta OCOOUCTI MOTPEOH, TOI.;

Tun— BTpaTH Yacy Ha METEOPOJIOTIYHI, OpraHi3amiiiHi Ta i HerepeadadyBaHi IPUIUHH, TOJI.
BusnauenHs AificHO IpOIYKTUBHOCTI arperatiB HeoOXiIHO, SIK AJISl OLIIHKM Mpali MEeXaHi3aTopiB, Tak 1 JUIs
MEepeBipKH AIMCHOCTI HAYKOBUX PO3pO0OK, OB’ A3aHUX 3 TEXHIYHOIO MPOAYKTHUBHICTIO MAILIMHHUX arperaris i
OLIIHKOKO (PaKTUYHOTO EKOHOMIYHOTO e(heKTY Bijl 3aCTOCYBAaHHS HAYKOBUX PEKOMEHIAIIIM.

MATEPIAJIN I METOJU AOCJIIIKEHHSA

OxpeMi cki1aa0Bi 3a1eKHOCTI (5) JUIs OUIBIIT IKICHOTO aHai3y 1 JOCIIHKSHHS AOIUIBHO PO3KIIACTH Ha O1JIbIII
MUIBKH CKJIaJIOBI, a came Ha Tpu rpynd. llepia rpymna — T1, Tox. CKIafoBi, SIKi He 3ajieXaTh BiJl mapaMeTpiB
arperaris:

Tl = Tor—r + Ton + THI‘I (6)
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Bropa rpyma — T, Toa. ckIajoBi, sSKi 3ajexaTh BiJl MTapaMeTpiB arperaris, ajie HE 3aJeaTh Bill PaKTHIHOT
HapOoOITKH arperaris:
T2 = Turro + Tnep, (7)

Tpers rpyna — Ts, rof. cKinagoBi, sIKi BAHUKAIOTH TINBKH y MPOLIeci poOOTH arperaTis:

TS = Txx + TTex + TyB + TXHy (8)
Jia minBUINEHAS TPOAYKTUBHOCTI 30MPaNIbHUX 1 TPAHCIIOPTHHUX arperatiB HEOOXiTHO PO3TIISTHYTH TPETIO
TpyIy TPUBAJIOCTI eIEeMEHTIB OaaHCy Jacy 3MiHU.
CknanoBi OanaHCy yacy 3MiHM 3epHO30MpanibHUX KOMOAWHIB BH3HAUMIIMCS BHACIIIOK XPOHOMETPaKHUX
CTIOCTEpeKeHb. SIK T0IAaTKOBY iHpoOpMaIito Oyl BUKOPUCTaHi AaHi MOMEPEAHIX CIIOCTEPEXKEHb 32 pOOOTOIO
3epHO30MpanpHuX KomOaiHiB. [lpwm TpOBEAEHHI CIIOCTEPEKEHb METOIOM «CYIUIBHHUX CIOCTEPEKEHB
MPOBOJMBCS ITOBHUH XPOHOMETPaK pOO0YOT0 4acy 3epHO30MpAIbHUX KOMOAHHIB Ta 00CTYrOBYIOUMX MAIIIHH,
npuyoMy crocrepiradyi (ikcyBaau BCi BUTpaTH Ta BTpatu poOodoro wacy. KombaiiHu po3pisHsim 3a
rOCHOAAPCHKUMU HOMEPaMH.

Uwmcno criocrepexens — Ny, BU3Ha4anocs 3a hopmyioro [9]:

2

Ve

o ()
Busnauarouu ts 3 ta6muni [10] npu P = 0,95, orprmMaeMo KibKicTh criocTepekens cykynaocti Ny, = 31 — 100.
A0O KIJIBKICTh CITOCTEPEIKEHb, MOJKHA BU3HAUUTH 3a rpadikaMu oOcsary BuOipku, po3podieHi Oysnom [11].
[Tix yac cnocTepekeHb BU3HAYAIICS TaKi €IEMEHTH Yacy 3MiHH: OCHOBHA pO00Ta, YCYHEHHS TEXHOJIOTTUHHX
BiJIMOB, TIOBOPOTH, ITEPET3/11 3 OJTHOTO ITOJIS Ha iHIIIE B IEPio 3MiHU, YCYHEHHS TEXHIYHUX BiIMOB, TIEPi0INTHI
ta mo3MinHe TO, npocToi B 0UiKyBaHHI PO3BaHTAXKECHHS, MATOTOBYI OIepalii, MpocToi 3 iHIUX npuyrH. B
pe3yabTaTi 00poOKM AaHUX CHOCTEPEKEHb BH3HAYABCA CyMapHUHN Yac TMepepaxoBaHUX €IEMEHTIB OalaHCy
yacy 3MiHU. ExcrimyaTariiiiei moka3HUKHA BU3HAYAINCS 32 TAKUMH (HOpMYIIaMHu.

KoedimieHT TeXHOTOT1YHOTO 00CITYTOBYBaHHS — T rex BU3HAYABCS 32 (OPMYIIOLO:

T = e ;
rex T, + t... !

(10)
1€ Uyex — BUTpaTH Yacy Ha TeXHOJIOTIUHE 00CITYrOBYBaHHS MAIIMH TEXHOJIOTIYHOTO 30UpaIbHO-
TPaHCIIOPTHOTO KOMILIEKCY , TOJI.

KoedinieHT TexHIUHOrO 00CITYroByBaHHS — T 1o BU3HAUABCS 3a (HOPMYIIOIO:
_ T
e T, + t,,
(11)

ne L 1o — BuTpary yacy Ha TeXHiUHOro 00CIYrOBYBaHHS MAIIMH TEXHOJIOTIYHOTO 30UPAIbHO-TPAHCIIOPTHOTO
KOMIUIEKCY, TOJI.

KoedimieHT nmopymieHHs TEXHOJIOTIYHOTO MPOoIiecy (TEXHOJIOTIYHI BiIMOBH) - T, BA3HAYABCS 32

bopmyor0: (12)
T = Te ;
T, + t,,

ne t ,r — BUTpaTH yacy Ha BiJHOBJIEHHS MPAIIE3aTHOrO CTaHy MALIMH TEXHOJIOTIYHOTO 30MpaIbHO-
TPaHCIIOPTHOTO KOMILJIEKCY 3 TEXHOJOTTYHUX BiZIMOB (HECIIPABHOCTEH ), TOJI.

KoedimienT TexHiuHOl HAXIAHOCTI — Ty, BHU3HAYABCS 3a (HOPMYJIOLO: (13)
_ T
T + t

P B

T =

.
TH 4

ne 1 4 — BuTpaTn yacy Ha BiZIHOBIEHHS MPALE3JaTHOrO CTAHY MAIIWH TEXHOJIOTIYHOrO 30UpaIbHO-
TPAHCHOPTHOTO KOMITJIEKCY 3 TEXHIYHUX BiJ]MOB, TO/I.
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KoedirmienT excruryaTariftHoi HaIIHHOCTI - T ¢x BU3HAYABCA 32 POPMYIIOIO:
Tp
T €H = ’ (14)
Tp + trex + tro + tur + ty

BusnaueHHs cknanoBux OanaHCy 4Yacy 3MiHM Ta €KCIUTyaTallifHUX IMOKa3HHWKIB TPaHCHOPTHUX 3aco0iB
MIPOBOIMIIOCS 32 METOIUKOIO aHAJIOTIIHOI0 METOAMKOIO, 3aCTOCOBAHOIO IS 3¢pHO30MpaTbHIX KOMOAHHIB.

PE3VYJIBTATHU JOCIIIZKEHHA

MeTor0 eKcriepuMeHTATFHUX JTOCIIPKEHB TaK0XK OyII0 JOCTIKeHHS BUKOPUCTAHHS Yacy 3MiHU KOMOaitHaMu
Ta TPAHCMIOPTHUMHU 3aco0amMH Ha 30MpaHHI 36PHOBUX KYJIBTYP.

B pesynbrari 00poOKM JaHHX XPOHOMETPAKHHX CIOCTEPEKECHb OTPHUMAHO KUTBKICHI OLIHKH CKIIQIOBUX
6amancy gacy podoru 3K i T3 (Tabmus 1). Becranosneno, mo ckianoi 6amancy gacy 3miau 3K ta T3 maroTs
BUIIAJKOBUI XapakTep.

Tabmuns 1.bananc yacy 3Minu 3epHO30HpaIbHUX KoMOaiiHiB Ta TpaHcnopTHUX 3ac06iB (I'OCT 24055-
80)

3azanvruil uac pobomu, 200.
Cknaoogi banauncy vacy 3minu 3eprozoupanbHux KOMOQIHiE Tpancnopmuux 3aco0ie
Mt o 4 Mt o V4

Yac 0CHOBHO1 poOOTH 5,2 2,2 0,42 5,9 15 0,25
Yac Ha 1onoMixkHi poOOTH 0,3 0,1 0,33 - - -
(TTOBOPOTH XOJIOCTI Ta Tepei3an)
Yac TEXHOIOTIYHOrO 0,6 0,3 0,5 1,7 0,2 0,12
00CIIyroByBaHHs
UYac Ha yCyHEHHS TEXHOJIOTIYHHX 0,3 0,2 0,67 - - -
BIJIMOB
Yac na [I[TO 0,2 0,1 0,5 0,2 0,1 0,5
3MIHHUHA Yac 6,6 2,5 0,37 7,8 1,3 0,1
Yac yCyHEHHs TEXHIYHUX BiJIMOB 2,3 1,4 0,6 0,5 0,3 0,60
Excruryarariiauii yac 8,9 3,5 0,39 8,3 1,2 0,14
Yac ouikyBaHHS TPAHCTIOPTHHUX 0,7 0,3 0,43 1,4 0,3 0,21
3ac001B JIJIs PO3BAHTAKEHHS
Yac mpocToiB 3a iHIIUMU 0,2 0,1 0,5 0,2 0,1 0,5
OpUYHHAMHA
PA3OM 9,8 0,7 0,07 9,9 0,7 0,07

Amnani3 Oanancy ekcruryartaritHoro 4acy (Texen) 3K 1OKa3aB, 1110 0OCHOBHA pO00Ta BUKOHYETHCS MIPOTATOM 5,2
roj. CepesHs TPUBAIICTh MPOCTOIB 3 TEXHIYHHMX 1 TEXHOJIOTIYHUX MPUYMH CTaHOBWIA 2,6 roj. 3 HUX Ha
YCYHEHHS TEXHIYHUX BiZIMOB mpuniagano 2,3 roxu, mo nopiBHIOE 25 ,8% Texen.

[IpocToi Ha ouikyBaHHS TPAHCIIOPTHUX 3aCO0IB JIJIs pO3BaHTaXXEHHs 3epHa ckianu 0,7 roaunu, abo 7,2% Bifx
3arajJbHOT0 4acy 3MiHH. 3MEHIIICHHS Yacy Ha YCYHEHHs TeXHIYHUX BIJMOB Ta Ha OYIKYBaHHS TPAHCIIOPTHHUX
3ac00iB - OJIMH 13 NUISAXIB MiABUIIEHHS Yacy oCHOBHOI podotu 3K.

Amnauiz 6anancy Tew T3 mokasas, 110 OCHOBHA poO0Ta BUKOHYETHCS MIPOTAroM 5,9 rof, mo craHoBuTh 71,1%
BiJl Texen. Ha yCYHEHHS TEXHIYHUX BiJIMOB Ta MPOBEJCHHS IOJACHHOr0 TexHiuHOro o0ciayrosyBanus (ILITO)
ButpadeHo 0,7 romuau abo 8,4 % Bim Tee. Ha TexHomoriuHe 0OCTYroByBaHHS — HaBaHTRXXKCHHA Ta
po3BaHTaKEHHS 3epHa foBenocs 1,7 rox, mo ctaHoBUTh 20,5 % Bill Texen. Y TOH K€ Yac MpOCTOI, MOB'sA3aHI 3
OYiKyBaHHSIM KOMOAWHIB JJ1s1 HABaHTaXXCHHS, cKitanu 1,4 roauau ado 14,1% Bix 3aranbpHOro Yacy 3minu. JlaHi
JOCJIIDKEHB [T0Ka3aJIH, 110 BTPATH Yacy Ha B3a€EMHE OUIKYBaHHS 3/1€OUIBIIOrO MOSICHIOIOTHCS HEY3I0ODKEHICTIO
B po0OTI Ta HEBiMOBITHICTIO 1X KiTbkoCTi B T3TK.
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BUCHOBKHA

[ligBuieHHss MPOAYKTUBHOCTI 30upanbHuX i TpancnopTHUX arperaTiB T3TK Mok/IMBO JOCSATTH TIIBKU MPH
JOTPUMAaHHI BCIX OCHOBHHUX NIOYMX (PaKTOPIB TEXHOJIOTIYHOTO Mportiecy. Ha cam mepen Tpeba 3abe3nedntu
BXKE Ha MEpLIOMY eTalli MPOCKTyBaHHS MalllMH: BUCOKY HafiiHicTh TexHiku T3TK, 3akiactu nmporpecuBHi
NPUHIUIN BHCOKOMPOLYKTHBHOI PoOOTH arperatiB, BUOpaTH ONTHMANIbHI MapaMeTpH TEXHOIOTIYHOTO
MIPOIIECY, CTBOPUTH CHPUATIHBI YMOBH POOOTH /ISl OOCITyTOBYIOUOTO IIEPCOHANTY Ta iH..

B mpomeci pobotm B BHPOOHWYMX YMOBaxX, MIABHINEHHS TPOIYKTUBHOCTI 30MpalbHHUX arperaTiB
3a0e3MeYyeThCsl TAKUMH CKJIAJJOBUMU: BHCOKAM PIBHEM TEXHIYHOTO, TEXHOJOTIYHOTO Ta IHIIMX (opM
0OCITyTOBYBaHHS, 3aCTOCYBaHHS HPOTPECUBHHX (OPM TPYnoBoi poOOTH 30MpalIbHHUX 1 TPaHCHOPTHUX
arperaris, 3a0e3nedeHHs MBHUIKOT JOCTaBKH TPYIOBUX, MaTepialbHUX PECYPCIB 1 pe3epBiB 0 MicTa poOOTH
Ta iH..

Pesynpratn GanaHcy vacy 3MiHM 3epHO30MpanbHUX KOMOAiHIB Ta TPaHCHOPTHUX 3acO0IB MOXYTh OyTH
BUKOPHUCTaHI Y pO3paxyHKax MOJ0 BU3HAUCHHS ONTHMAIBHOrO cKiany Ta cTpykrypu T3TK, a Takox mpu
OOTpyHTYBaHHI ONTHMAJIbHHX MapaMETPiB CHCTEMH EKCIUTyaTaliifHOTO 3a0e3nedueHHs] HaAiiHOT poOOoTH
texniku T3TK.
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PRODUCTIVITY IMPROVEMENT AND EVALUATION OF SHIFT TIME UTILIZATION OF
COMBINE HARVESTERS AND VEHICLES

D. Domushchi, P. Ustuianov, A. Nikolaev
Odesa State Agrarian University (Ukraine)

The relevance of the study is determined by the need to carry out work on harvesting grain ear crops in optimal
agrotechnical terms to reduce grain losses and increase grain yield. The problem of increasing the productivity
of grain harvesters and vehicles of technological harvesting and transport complexes is solved by studying the
time of changing machines and reducing the downtime of technical means for organizational, technological
and technical reasons. The theoretical dependences of determining productivity indicators and the time of
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change of technical means of collection and transport complexes are presented. The operational indicators of
the time influence of the organizational, technological and technical type, which affect the change in the
productivity of grain harvesters and vehicles, are substantiated.

Key words: combine harvester, vehicle, productivity, shift time balance.
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TOKCHUKOJOI'TYHI I MIKPOBIOJIOTTYHI KPUTEPII BE3IIEYHOCTI OBHIKXKSA
B/KOJIMHOI'O TA ITPOIIOJIICY

1T. Ckpunka, ! O. Haiiziu, 2 O. Timuenko, * H . Jlankeuu

YOoecwvruii Oepacasnuii azpapruii ynisepcumem
2Q0ecuvka pezionanvha depacasna rabopamopis Jepoicasnoi ciyacou Yepainu 3 numans 6esneunocmi
Xapuogux npodykmie ma 3axucmy cnoscusadis, M. Odeca, Yrpaiua.

JlocmimKkeHo TOKCHKOJIOTIYHI (BMICT KaJMilO Ta CBUHITIO) 1 MIKpOOIOJIOTIUHI MOKa3HUKH B OOHIKKI 1
MIPOTIOJIC] BiAiOpaHNUX 3 MPUBATHUX MaciYHUYMX rocromapcTB Omecn. BeTaHOBICHO, 10 BCi 3pa3KHl BKA3aHHUX
aminpoJyKTiB 32 BMICTOM Ba)KKMX METaliB BIAMOBIJAIOTh BHUMOTaM HOPMATHUBHHMX JOKYMEHTIB. 3TiJHO
PEe3yJIbTaTIB MIKPOOIOJIOTTYHUX JOCTIKEHh OOHIXOKS OPKOJIMHOTO, BCTAHOBJICHO, 10 15% 3pa3kiB Maiu
He3anoBUIbHI pesynpTatu 32 KMA®AHM, 7,5% - 3a BMmicToM miicHsBux rpu6iB, 10% - 3a BMmicTOM
MIKpPOCKOMIYHUX Ap1KIKiB, Y 10% manoro aminpoaykty Oyio BusiBieHo BI'KII. Mikpo6ionoriuHi TOKa3HUKA
MIPOIIOJIICY BiJIMOBIal0Th BCTAHOBJICHUM KPUTEPIsM.

KawuoBi cioBa: gemepunapno-canimapmne incnexmyeamms, 0OHIdNCICS 6OOdNCOTUHE, NPONOIIC,
NOKA3HUKU Oe3neuHOCmi.

INHOCTAHOBKA IIMTAHHA:

BIOKITBHUIITBO € OTHIEIO 3 HAMPO3BUHYTILIMX rally3ei CLIbCHKOTO TOCIIOAapCTBa HE TUTbKU YKpaiHy,
aye i 0arathoX KpaiH CBITYy. MeJOHOCHI O)KOJIM 3a0e3MeuyIOTh 3alUICHHS POCIHUH, 10 Ma€e Oe3rmocepeIHii
BILTMB Ha OTPUMAaHHS BHCOKHX BPOJKaiB BiJ] CLIIBCBKOTOCTIONAPCHKUX KYJIBTYp. KpiM Toro, O/KOIMHA POIUHA
3a0e3reuye CroKUBaviB PiI3HOMaHITHAMH alliNPOJYKTAMH, SKi BAKOPHCTOBYIOTHCS HE TIIBKH B XapUOBHX, aJie
i JIIKyBaJTBHUX 1 MPOQIIAKTHYHHX HiJsX. SKICTh Ta O€3MeUHICTh MPOAYKTIB O/KITEHUIITBA MA€ KOPEISITHBHY
3aJIeKHICTh BiJl CTaHy HaBKOJMIITHHOTO CEPEOBHINA TaK SK BKa3aHI MPOIYyKTH MAIOTh BHCOKI ancopOmiiHi
BractuBocTi. OkpiM 1pOro, OesmocepenHid BIUIMB HAa AMINPOAYKTH Ma€ CaHITApHO-TIri€HIYHUI cTaH
MOTY)KHOCTEH Jie BOHHM BHPOOJSIOTHCS, 30epiraroThecsi Ta peanizoByioThes [1-5]. Tomy MoHITOpUHT
TOKCHKOJIOTIYHHUX Ta MIKpOOiOJIOTiYHMI TTOKAa3HUKIB IaHOT POIYKIIii € aKTyaIbHUM MMATAHHSIM.

AHAJII3 OCTAHHIX JOCJIIIKEHD I TYBJIKAIIN

Besneunnmu npogykramu OJUKITBHHULITBA € IPOLYKTH, K1 HE 3aBAAIOTH ILIKOJIHU 3/10POB 10 JIIOJUHH,
a iX BUPOOHHIITBO Ta OOIT BiIOyBa€ThCS 3 JOTPUMAHHSIM BCIX CaHITAPHO-TIri€HIYHUX BUMOT. Taki mpoayKTH
OJDKITBHUIITBA SIK OOHDKKS OJDKOJIMHE Ta MPOINOJIC € I[IHHUMU JIETHYHUMH JI0OaBKaMH Ta JIIKAPCHKOKO
CHPOBHHOIO, TOMY MOHITOPHHT ITOKa3HHUKIB TXHBOT O€3MeYHOCTI € HeoOXiaHO Miporo [2 - 8].

bmxonmuHe oOHDXOKS Oe3nmocepelHbO BILIMBAE HA CTAaH Ta PO3BHTOK MEIOHOCHUX OJDKIN, iX
aKTHBHICT 1 MOBeNIiHKY. HeHanexHa sIKicTh IIbOTO MPOAYKTY MOXE MPHU3BECTH JI0 HeOaKaHUX HACIIIKIB JIs
0pxouHOT poauau [9-11].

HakonndenHs y npoayKTax OKiNbHUITBA XIMIYHHX 3ac00iB JOBOJI YaCTO € MPUIUHOIO OTPYEHHS
HE TUIBKHU CHIOKMBAYiB, aJie B IIEpIy Yepry camux Ookin [12-14].

He 3Bakaroun Ha Te, 110 Y OLIBIIOCTI BUIAIKIB OOHDKKS OPKOJIMHE BiJIIOBIIa€ BUMOTaM JIIOYMX
CTaHIAPTIB, Ps1 AaBTOPIB PaJUTh 3BEPTATH YBary He TiJIbKH Ha MOKAa3HHUKHU SIKOCTI, @ TAKOXK 1 HA MOKAa3HUKU
0e3MeYHOCTi, SIKi CTOCYIOTBCSA PAAiOJIOTIYHHX Ta MIKpoOionoriyHux (akTopiB (BMICT paliOHYKITiiB,
MaTOreHHUX MiKpooprani3mis, miicHssu, BI'KII, cradinokoky, canmsmonenn) [2, 14].

He 3Baxaroumn Ha Te, IO TaKUM MPOAYKT ODKIILHULTBA SIK HPOIIOJIC BOJOAIE OAKTEPULIUIHUMHU
BJIACTUBOCTSIMHM, JESAKI AOCIIJHUKHA BKa3ylOTh, 110 y HbOMY BHABISIIOTH KMA®AHM Ta miicusaBy. Lle
TOBOPUTH MpPO Te, MO0 € MOoTpeda y MOHITOPHHTY HOTrO0 MiKpOOIOJOTiYHHMX TOKA3HWKIB, MO JO3BOJIUTH
CTaHJapTH3YBaTH JIaHy CUPOBHHY II0JI0 MIKpOOiOJIOTiYHUX KpUTepiiB Oe3neunocti [15, 16].

[IpoxykTn OKIIBHULTBA MOXYTh MICTUTH HHM3KY TaKUX HEO@KaHMX CIHONYK SK 3aJMIIKH
aHTHUO10THKIB, 3ac001B 3axucTy pociuH, [ MO, HEOHIKOTHHOIIIB Ta IHIIMX TPYII IECTULU/IIB, MIKOTOKCHHIB Ta
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pamionykmigis [17-19].

3a gqaHuMu 0araTbOX aBTOPIB OOHDKXS OKOJIIMHE Ma€ 3/IaTHICTh O HAKOMMYCHHS PaJIioNe3io Ta
pamioCTpOHIi0, MO0 Oe3mocepeiHbO 3aJeKHUTh Bifl CTaHy IPYHTIB MemoHocHux yriap [20, 21]. Bucoka
abcopOriitHa 30aTHICTh MPOAYKTIB OPKUTBHUITBA MMPHU3BOIUTE 10 HAKOIMUYCHHS B HUX TaKUX HEOE3MEUHUX
MOJTFOTAHTIB, K TECTHIMIIB PI3HUX TPYH Ta BaKKuX meranis [15, 22, 23].

€ naHi, o0 y MWIKY S0IyHI Ta KyJI0a0U MiCTATHCS BaXKKI METaJIM, B TOMY YMCITi CBUHEIIb Ta KaJIMii.
3TigHO AOCHTIHKEHb 3aKOPJAOHHHUX aBTOPIB BMICT Kaamiro y mwiky mopiBHioBaB Bif 0,006 go 0,181 mr/kr, a
ceunmio - Big 0,000 mo 0,479 mr/kr [6, 24]. Baxki Meramu, 30KpeMa KaaMiil i CBHHEIb, MOXKYTh TaKOXK
MICTHTHUCS B aHATOMIYHUX YaCTHHAX TiJla MEIOHOCHOI OJKOJH, 110 J]a€ 3MOTY BUKOPHCTOBYBATH IIUX KOMax
Ta aminpoIyKTH, SKi BOHU BUPOOJISIOTH, B AKOCTi 0101HAMKATOPIB 3a0pyAHEHHS JOBKIJUIS BAXXKUMH METalaMu
[25].

OTxe, LIIKOM JIOTiYHO, IO BCl TOKCHUKOJOTIUHI Ta MiKpoOionoriuHi (akTopy, sKi BIUIMBAaIOTh Ha
0e3MevHicTh MPOAYKTIB O KiINbHUITBA, MiUIATal0Th PETEIFHOMY BETEPHHAPHO-CAaHITAPHOMY KOHTPOITIO.

Meto1o po6oTu Oyii0 AOCHTIKEHHS TOKAa3HHUKIB TOKCHKOJOTIYHOI 1 MiKpoOionorignoi Oe3mexu

MPOAYKTIB OKITPHUITBA (OOHDKXKS OJDKOIMHOTO Ta MPOTMOJICY) BimiOpaHMX 3 MPHUBATHUX MACIYHHYINX
rocnogapctB Oxpecu. Bu3Hawyanu BMICT BaKKHX MeETaliB (KagMil0 Ta CBHHIIO) 1 Taki MiKpoOiomoriuHi
nokasuuku k. KMA®AHM, BI'KII, nmatorexni mikpoopranismu, B T. 4. Salmonella, St. Aureus, muricusBi
rpubu.

PE3YJIBTATH BJJACHUX JOCJIIKEHb

[IpoBeIeHO TOKCUKOJIOTIYHI Ta MiKpoOioJjoriuHi mociipkeHHs 80 3pa3kiB OOHDKKS OJKOIUHOIO i
MpoTnoicy, BiiOpaHUX 3 NMpUBaTHUX NaciyHW4Mx rocnoxapcts Onecu. JlociikeHHS MPoOBOIMIN Ha 0asi
Kadenpu BeTEpHHAPHOI Tiri€HW, caHiTapii i ekcrepTusu Ta OararompodinbHOi maboparopii BeTepHHAPHOL
MeauHA OJIEChKOTO IEP’KaBHOTO arpapHoOro yHiBepcuTeTy. Bu3Hadanm HACTYIHI TOKa3HUKH O€3IIeYHOCTI
JaHMX amiMpoAyKTiB: TOKCHKOJOTIYHI (BMICT KaJMil0 Ta CBHHIIO); MikpoObionoriuni (KMA®AuM, BI'KII,
nmaToreHHi Mikpoopranismu, B T. 4. Salmonella spp, St. Aureus, ruticHsBi Tpudn).

JlocmipkeHHsT MPOBOAMIIMA 3@ 3aralbHONPUHHATHMEH MeToankamu [26-30]. BusHadeHHs BaXKHX
METaJIiB TPOBOJMIM 3a JOMOMOTOIK Cyxoi MiHepamizaiii. MikpoOioJoriuHi JOCHIPKEHHS MPOBOIIIN
BHKOPHCTOBYIOUH TIOKHUBHI cepeoBuia Bupoduuka TM «Himedia» Tuais. BianoBigHicTs OCTIAHUX 3pas3KiB
II0/10 TTOKa3HUKIB 0€3MIeYHOCTI BCTAHOBIIOBAIIN 3T1JHO YHHHUX HOpMaTUBHUX JokyMeHTiB — JICTY 3127-95
OOHDKKS O/pKoNMHE (TTIOK KBITKOBUE) 1 Horo cymirr, JICTY 4662:2006 Ilpomnoic (0/pKONMMHAN KiIeH).
Texniuni ymosu [31, 32].

3rifHO HAMUX JOCTI/DKEHb, MU BHSIBIIIM BMICT KamMmito y 20% mocHimHUX 3pa3KiB OOHDKKS
6 mxonmuHoro. BmicT miporo enemenTy konuBascs Bix 0,013+0,001 mo 0,028+0,001 mr/kr. BmicT cBuHIIIO OYyI110
3HalaeHo y 27,5% 3paskiB B mexkax Big 0,284+0,01 mo 0,74+0,01 mr/kr. Lle BigoOpaxkeno y tadomumi 1. I'JIK
1st kaamiro — 0,05 mr/kr, st ceuHiio — 1,0 Mr/kr.

Tabsuis 1. BMicT TOKCHYHHX eJIEMEHTIB B 00HIXKKi 0>KOJIMHOMY, MI'/KT

Ne 3paska Mr/Kr Ne 3paska Mr/Kr
Kagmin CBUHeELb Kagmin CBUHEUDb
1 0,013+ 0,001 0,34+0,01 21 <0,01 <0,05
2 <0,01 <0,05 22 <0,01 <0,05
3 <0,01 <0,05 23 <0,01 <0,05
4 <0,01 0,41+0,01 24 <0,01 <0,05
5 <0,01 <0,05 25 0,021+ 0,001 <0,05
6 <0,01 <0,05 26 <0,01 0,31+0,01
7 <0,01 <0,05 27 0,018+ 0,001 <0,05
8 0,028+ 0,001 <0,05 28 <0,01 0,3+0,01
9 <0,01 0,74 +0,01 29 <0,01 <0,05
10 <0,01 0,28 £ 0,01 30 <0,01 <0,05
11 <0,01 <0,05 31 <0,01 <0,05
12 <0,01 <0,05 32 <0,01 <0,05
13 0,022+ 0,001 <0,05 33 <0,01 0,54 +0,01
14 <0,01 <0,05 34 <0,01 <0,05
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15 <0,01 0,68+0,01 35 <0,01 <0,05
16 <0,01 <0,05 36 <0,01 <0,05
17 0,016+ 0,001 0,37+0,01 37 0,015+ 0,001 <0,05
18 <0,01 0,29+0,01 38 <0,01 <0,05
19 0,019+ 0,001 <0,05 39 <0,01 0,62 +0,01
20 <0,01 <0,05 40 <0,01 <0,05

VY nponosici BMICT kagmiro 0yno BussieHo y 17,5% nocnimkenux npo6. Bmict kaaMiro KOIUBaBCs BifJ
0,018+0,001 mo 0,046+0,001 mr/kr. BmicT cBuHIIIO Oyio 3HaineHo y 12,5% 3pa3kiB B mexxax Bix 0,28+0,01
1o 0,6240,01 mr/kr. OTpuMaHi pe3yJbTaTH BKa3yrTh Ha Te, o nepesuineHb [ JIK nemae. 11i naHi nokazaxi B
Tadmui 2.

Tabmuis 2. BMicT TOKCHYHHMX eJIEMEHTIB B MPOMOJIici, MI/Kr

Ne 3pa3Ka Mr/Kr Ne 3pa3Ka Mr/Kr
Kaamil CBUHELb Kaamil CBMHELb
1 0,018+ 0,001 <0,05 21 <0,01 0,51+0,01
2 0,046% 0,001 <0,05 22 <0,01 <0,05
3 <0,01 <0,05 23 <0,01 <0,05
4 <0,01 <0,05 24 0,024+ 0,001 <0,05
5 <0,01 <0,05 25 <0,01 <0,05
6 <0,01 0,28 £0,01 26 <0,01 <0,05
7 <0,01 0,62 0,01 27 <0,01 <0,05
8 <0,01 <0,05 28 0,021+ 0,001 <0,05
9 <0,01 <0,05 29 <0,01 <0,05
10 <0,01 <0,05 30 <0,01 <0,05
11 <0,01 <0,05 31 <0,01 0,35+0,01
12 0,027+ 0,001 <0,05 32 <0,01 <0,05
13 <0,01 <0,05 33 <0,01 <0,05
14 <0,01 0,39+0,01 34 <0,01 <0,05
15 <0,01 <0,05 35 <0,01 <0,05
16 <0,01 <0,05 36 <0,01 <0,05
17 0,035+ 0,001 <0,05 37 <0,01 <0,05
18 <0,01 <0,05 38 <0,01 <0,05
19 <0,01 <0,05 39 <0,01 <0,05
20 <0,01 <0,05 40 0,036+ 0,001 <0,05

OTxXe, 3riIHO J0 HAIUX JOCIHIHKEHb KaJMI0 Ta CBHUHIIIO MPOAYKTIB OJUKLITBHUIITBA MU BU3HAYMIIH,
IO Il MOJIOTaHTH He nepeBuinytoTh ['JIK, ski mo3HadeHi B HOPMAaTHBHUX JOKyMEHTax, aje HPUCYTHI y
MPOJYKTax OJDKIILHUIITBA TAa MAKOTh JJOBOJII BEJIUKY BapiaOeIbHICTb.
3riIHO pe3yJIbTaTIB MIKpOOIOJIOTIYHUX JOCTIKEHb OYJI0 BCTAHOBJICHO, IO MPOIONIC HE MICTUTh
naToreHHi Mikpoopratismu, B T. 4. Salmonella spp 8 50 r. ¥ mocnignux 3pa3kax npornoicy MU He BHSBHIM
BI'KII 0,1 r mpoaykry. Takuii mokasauk sk KMA®ARM B | 1 3Hax01uBCs B Mexkax HOpmH, Big <1,5 x 102
10 1,1 x 10° KYO/r. T IK 11t 1b0ro NoKasHHUKY JUIsl IPOIIOJicy — He Ginbiie Hixk 2,5 x 10° KYO/T.
3rifHO0 MIKpOOIONIOTIYHUX JOCHIDKeHb OOHINOKS, JKOAHMK 31 3pa3KiB HE MICTHB IaTOTCHHI
Mmikpoopranizmu, B T. 4. Salmonella spp B 50 r. St. aureus maxooic He BHUSBIEHO B KOAHOMY JOCIITHOMY
3pa3ky B 1,0 r mpoaykry. Y 10 % 3paskis Oyno Busisiieno BI'KITB 1,01, y 15 % — KMA®AHM Builie HOpMu
(6inbie 2,5 x 10%). [epepunienns BmicTy ruiicHsBux rpu6is (6inbme 100 KYO/T) 6ys10 BusiBieno y 7,5%
3pa3kiB. KibKicTh MiKpOCKOMIUHUX ApiKIKiB Oyna nepeBumieHa y 10% 3paskis.
Mikpo0Oioyoriyai KpuTepil JOCHITHUX 3pa3KiB MPOMoicy i OOHDKXKS OJDKOIMHOTO BiJJOOpaKEHO Y
Tabmnnax 31 4.
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Tabmuis 3. Pe3yjbTaTi 6aKTEPioorivHUX J0CHiIKeHb 3pa3KiB mponoJicy. M £ m, n = 40

KMA®AHM, KYO/r MnicHAaBsi MatoreHHi brKr, s KMA®AHM KYO/r MnicHAaBi MatoreHHi BrKM,s0,1r
© rpubwu, MIKpOOpraHiamm, 01r © rpubwu, MiKpOOpraHiamm, B
pa KYO/r B T. Y. Salmonella pa KYO/r T. 4. Salmonella
o o
o B3O o B50T
= H/6 H/6 100 He monyckaerbca = H/6 2,5 x 10* H/6 100 He aonyckaerben

2,5x 10*

1 1,5 x 102 <10 He BuasneHo 21 <1,5x 10? 13 He BuasneHo
2 2,3 x10? 25 He BuasneHo 22 <1,5x 10? 18 He BuasneHo
3 <1,5x10? <10 He BuasBneHo 23 <1,5x 102 <10 He BuaBneHo
4 2,2x103 <10 He BuasBneHo 24 <1,5x 102 <10 He BuaBneHo
5 4,5 x 10? 12 He BuasBneHo 25 <1,5x 102 <10 He BuaBneHo
6 3,2 x 10? 16 He BuasneHo 26 <1,5x 102 <10 He BuaBneHo
7 5,6 x 10° 11 He BuasneHo 27 <1,5x 102 <10 He BuaABneHo
8 9,7 x 10° 17 He BuasBneHo 28 <1,5x 102 <10 He BuaBneHo
9 1,5 x 102 <10 He BuasneHo 29 <1,5x 102 <10 He BuaBneHo
10 <1,5x 102 <10 He BuasBneHo 30 <1,5x 102 15 He BuaBneHo
11 <1,5x10? <10 He BuaBneHo 31 1,9 x 102 <10 He BuaBneHo
12 1,2 x 103 <10 He BuasBneHo 32 2,2x103 <10 He BuABneHo
13 7,6 x 103 <10 He suasneHo 33 7,6 x 103 <10 He BuasneHo
14 1,1x10% 38 He suasneHo 34 9,7 x 103 <10 He BuasneHo
15 1,9 x 102 <10 He suasneHo 35 3,2 x 10? <10 He BuasneHo
16 9,1x103 <10 He suasneHo 36 3,2 x 10? <10 He BuasneHo
17 1,5 x 102 <10 He BuaBneHo 37 1,5 x 102 <10 He BuasneHo
18 1,5 x 102 <10 He BuasneHo 38 1,5 x 102 27 He BuasneHo
19 1,5 x 102 <10 He suasneHo 39 1,5 x 102 <10 He BuasneHo
20 1,5 x 102 <10 He suasneHo 40 1,2 x 103 <10 He BuasneHo
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Tabmurs 4. Pe3yjbTaTi 6aKTEPioaorivHUX J0CHiTKeHb 3pa3KiB 00HI¥KsA 01K0aMHOr0. M £ m, n = 40

MnicHABi MaToreHHi _ St. aureus MnicHaBsi MaToreHHi C St. aureus
% L rpubwu, g‘ ~n | MiKpOOpraHis EL B % L rpubwu, § ~ MIiKpOOpraHiamm, g B8
| &5 Kvo/r | § S| mueT.u o 1,0t c | &3 kvo/r | § S | BT.u.5almonella | o 10T
ol <2 52| salmonell = | <2 52 50 c
o | S st almonella = o) S < % B50r ~
2 x B50Tr o & | X Lo
Ol %
= H/6 H/6 100 H/6 He gonyckaeTbcA H/6 H/6 100 H/6 50 He ponyckaeTbea
2,5 x 104 50 2,5 x 104
1 <1,5x 102 <10 <10 He BuasneHo 21 | <1,5x10? <10 <10 He BuasneHo
2 5,1x 10* 75 64 BuasneHo Brkn 22 1,5 x 102 51 24 He BuasneHo
3 1,2 x 103 50 12 He BuasneHo 23 | <1,5x10? <10 <10 He BuasneHo
4 3,4 x 10? 22 16 He BuasneHo 24 | <1,5x10? <10 <10 He BuasneHo
5 1,5 x 102 <10 <10 He BuasneHo 25 <1,5 x 102 18 16 He BuasneHo
6 2,2x10° 20 18 He BuasneHo 26 1,5 x 102 <10 <10 He BuasneHo
7 1,9x 103 <10 44 He BuaBneHo 27 1,6 x 102 32 23 He BuasBneHo
8 <1,5x10? <10 <10 He BuaBneHo 28 5,2 x 10* 88 20 He BuaBneHo
9 6,2 x 10° 105 52 He BuaBneHo 29 | <1,5x10? 12 18 He BuaBneHo
10 3,5x 103 <10 22 He BuAaBneHo 30 | 3,8x10% 102 51 BuasneHo BIKN
11 1,0x 103 <10 20 He BuaBneHo 31 |3,5x10% 104 56 BuasneHo BIKN
12 1,2 x 103 28 36 He BuaBneHo 32 | <1,5x10? 12 22 He BuaBneHo
13 | <1,5x10? <10 <10 He BuaBneHo 33 | <1,5x10? 32 16 He BuaBneHo
14 3,2 x 10* <10 40 suAsneHo BIKM 34 | <1,5x 10? <10 <10 He BuABneHo
15 3,5 x 102 <10 16 He BuaBneHo 35 | <1,5x 10? <10 <10 He BuABneHo
16 | <1,5x10? <10 <10 He BuaBneHo 36 | <1,5x 10? <10 <10 He BuABneHo
17 4,5 x 10? <10 22 He BuaBneHo 37 | <1,5x 10? <10 <10 He BuABneHo
18 <1,5x10? <10 <10 He BuasneHo 38 4,0 x 10? <10 <10 He BuasneHo
19 2,8x 103 38 24 He BuAaBneHo 39 1,8 x 102 23 30 He BuaBneHo
20 1,7 x 102 <10 <10 He BuAaBneHo 40 | <1,5x10? 15 21 He BuaBneHo
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BUCHOBKH

TokcukosnoriuHa OiHKa MPOAYKTIB O KiINEHUITBA (OOHINOKS O/PKOMHOTO 1 MPONOoicy), BiaiOpaHux
3 TPUBATHUX MACiYHUYMX TocmoaapcTB OjecH, MOKas3ye, IO 32 BMICTOM Ba)KKHX METaJiB JaHi MPOIYKTH
BIJIMTOBIIal0TH AIFOYMM HOPMATHBHUM JOKyMeHTaM. Bmict kagwmito i cBuHI0 He nepeswuirye I JIK B sxomHOMY
TOCTITHOMY 3pa3Ky.

Oninka MIKpOOiOJIOTIYHUX KPHUTEPIiB AaHWX TNPOAYKTIB TIOKa3zaja, IO 3pa3Kd MPOMOIicy
BignosigaroTh BuMoraM JICTY 4662:2006. O6uixoks OmkonuHe He Bianorigae sumoram JACTY 3127:95
moao Bmicty KMA®AHM (15% 3paskis), BI'KII (10 % 3paskiB), muicasBux rpubiB (7,5 % 3paskiB) i
apixmkis (10 % 3paskiB). Lle Moske cBiUMTH PO HE3aJ0BIIbHI CAaHITAPHO-TITi€HIYHI YMOBH MiJ 4ac 300py,
30epiranHs Ta peaizamii JaHOTO MPOAYKTY OJUKUTbHHLITBA.
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Toxicological and microbiological criteria for the safety of pollen load and propolis
G. Skrypka, O. Naidich, O. Timchenko, N. Dankevych.
Odessa State Agrarian University;

The toxicological (cadmium and lead content) and microbiological parameters of pollen load and propolis,
which were selected in the private beekeeping farms of the Odessa, were studied. It was established that all
samples of the indicated products meet the requirements of regulatory documents in terms of heavy metal
content. According to the results of microbiological studies of pollen load, it was found that 15% of the samples
had unsatisfactory results according to QMAFANM, 7,5% - according to the content of mold fungi, 10% -
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according to the content of microscopic yeasts, 10 % of this product was found to have coli bacteria.
Microbiological indicators of propolis meet the established criteria.

Key words: veterinary and sanitary inspection, pollen load, propolis, safety indicators.
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JIHIIPOBCHKUI Jep kaBHUM arpapHO-eKOHOMIYHHI YHiBepcHUTeT, M. J{Hinpo, Ykpaina

Pocnuani mpemapatw, o 3aCTOCOBYIOTh y CXeMax JIiKyBaHH: OPYIIIEHh OOMiHY peYOBHH — BUCOKOS()EKTHBHI
Ta MEHII TOKCHYHI, HDK XiMIYHO cuHTe30BaHi. Pocnmmum pomy Salvia mmpokoBizomi, iX aKTHBHO
BUKOPHUCTOBYIOThH Y POQINaKTHIII, @ TAKOXK JIIKyBaHHI Pi3HUX 3aXBOPIOBaHb. B cTaTTi BUKJIaneHi pe3yabTaTH
JOCITI/DKEHHsT BIUIMBY 1BOX BHIIB Imamiii: jikapcekoi (S. officinalis) i myckarnoi (S. sclarea) na
MopdodyHKIIOHATBLHUN cTaH Teuinku. s gocnigy copMoBaHO TpH rpynu OUTHX JTa00OpaTOPHHUX IIypiB (n
= 7). Yci TBapunu mnpotsirom 30-1000BOTO IOCTiAYy OTPUMYBAIM BUCOKOKHPOBHH palliOH, a IOCHTiIHI
JIOAaTKOBO e ¥ 5% cyxux moapiOHeHMX MaroHiB ABOX BuAiB mrasiii. IlpoBoamnu 3BaKyBaHHsS TBapuH,
BH3HAYAIM TOKa3HUK MPHUPOCTY MacH Tijla. DyHKIIOHANPHAN CTaH TMEYiHKM BH3HAYAIH 33 Ol0XIMIiYHUMHU
MOKa3HUKaMHU KPOBi, a MOP(HOJIOTIYHUI — 3a OLIHIOBaHHSIM MaKPOCKOIIYHUX 1 TICTONOTIYHUX 3MiH OpraHy.
BceranoBuny, 1m0 BUCOKOXKHPOBHMA PAIliOH BUKIMKAB PO3BUTOK 3EPHHUCTOI 1 KUPOBOI MUCTpodil MEHiHKH, a
J0/IaBaHHS JTIIKAPCHKUX POCIMH HE MOJNIIIIWIO TICTOCTPYKTYpY OpraHy. BBeneHHS 10 BHCOKOXHPOBOTO
patioHy MIaBmii JiKapchbKOi BUKIIMKANIO 301bIIEHHS CEPEAHBOI000BOTO MPUPOCTY MACH Tina, abCOIIOTHOI
MacH TeYiHKM, MiJBUIIEHHS B IUIa3Mi KPOBI BMICTy 3arajlbHOro OiJIKy Ta 3HIKCHHS DIiBHS CCUOBHHH,
3araipHOTO O1NipyOiHy, TpHanIrIineposiB. CrioKUBaHHS TBAPHHAMU MIABJII1 MyCKaTHOT CIIPHSIIO 3HIKEHHIO
MPUPOCTY MACH Tijla i BUKIIMKAJIO CYyTTEBI 3MiHM MTOKA3HUKIB JIiMTITHOTO OOMiHY.

KmrouoBi cnoBa: ¢gimomepanis, 6inkosuil 00Min, niniOHuil 00MiH, abCOMOMHA i BIOHOCHA MACA OP2aHié;
OJNCUDIHHA.

IHHOCTAHOBKA ITPOBJIEMH

HaamipHe crioxuBaHHS )KUPIB 1 BUCOKA KAIOPIHHICTH 1Xi JFOJAMHOIO — TOCTpa mpobiiema Juist 0aratbox Kpai,
OCKLUJIbKHY BUKIIKA€ PO3BUTOK HU3KH 3aXBOPIOBAHb, 1110 CYMIPOBO/KYIOTHCS MTOPYIICHHSM 0OMiHHHX MTPOIIECiB
[15]. TligBuIeHHS POJIi TPAUIIMHUX Y HAPOIHINA MEIUIUHI JTIKAPCHKUX POCIHH Y JIIKYBaHHI 3aXBOPIOBaHb
00MiHy PEYOBHH € OJTHIEIO 3 TEHEHIIIH cydacHOi MeauuuHu [17].

AHAJII3 AKTYAJIBHUX JOCJIIKEHb

Pocnun pony Salvia 31aBHa € BioMUMHE JTIKAPCHKHUME POCIHMHAMH 3aB/SIKA CBOTM YUCIICHHUM TEPAIEBTUYHIM
BJIACTUBOCTSIM  —  AHTHUCENTHYHHM,  CIa3MOJITHYHHM, MPOTUMIKPOOHHM,  TPOTUPEBMATHYHHM,
aHTH1a0CTUYHUM, aHTHOKCHIAHTHUM [5, 6, 16]. IloBimOMJIAIOTH, IO IIi POCIMHU BOJIOAIIOTH Ie U
AHTHIPOITi(hEePaTHBHOIO aKTUBHICTIO CTOCOBHO JesIKUX MyxynHHUX [ 13]. Hal6inbm nommpeHnMu i BiJOMAMHU
€ masiis gikapebka (Salvia officinalis L.) i myckatra (Salvia sclarea L.). IITaBmist MicTiTh 6€351i4 610J10Ti4HO
aKTHUBHUX CIOJYK, SKi MOXKHa PpO3JAIJIMTH HAa MOHOTEPIICHH, JHUTEPIICHH, TPHUTEPIICHH Ta (EHOIbHI
KoMmnoHeHTH. Haiimomupeninn (eHoIpHI KOMIIOHEHTH MO>KHA PO3IUIMTH Ha AB1 Ipynu: (EHOIbHI KUCIOTH
(xaBoBa, BaHUIiIHOBaA, (epynoBa Ta pPoO3MapWHOBA KHUCJIOTH) Ta (ruaBoHOigM (JIIOTEONiH, amireHiH Ta
KBEpIeTHH). MOHOTEPIIEHN BKIIOUYAIOTh: 0- U [-TyHOH, 1,8-mmHeon i kambopy; JUTEpIIeHH BKIIOYAIOTH:
KapHO3WHOBY KHCJIOTY, KAPHO30J1, PO3MaIioi Ta MAaHOJ, a TPUTEPIICHH — OJICAHOJIOBA TA YPCOJIOBA KUCIIOTH.
OOuzaBa BuAM mAaBMii MicTATE ehipHY 0J1it0, ajKaioinu, (IaBoOHOIAH, CKIApeoJ], CalloHiHM, MiHEpaJbHi coi i
nIiko3uay [9]. 3aBasuyroud TAakOMy CKIIay IaBjisi BOJIOZAi€ OararbMa (papMakoJIOTTYHUMH epeKTaMH i
IIMPOKO 3aCTOCOBYETHCS B MEIUIIMHI. BakimBum koMoHeHTOM eipHOT 0J1i1 111aBJIii € CKi1apeos — 010JI0r YHO
aKTUBHUH T1IpodOOHMI AUTEPIIEH, ITUPOKO BUBYEHUH 3aBASKH CBOIM NPOTHU3aNaibHIM Ta aHTHOKCHIAHTHIN
nii [2, 8]. List pedoBUHA TOTaHO PO3YMHSETHCS Y BOJII T MOXKE HAKOTIMYYBATHCA Y )KHUPOBii TkaHMHI. CKIIapeo
3HMIKYE EKCIIPECi0 OHKOTEHIB, MOJIYJIIOE IMyHHY BIJIIIOBI/Ib, i€ HA CTPYKTYPY IMTOKIHIB, YAM 3HUKYE PICT
MEBHUX BUIB KIITHH [14].
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Omist maBmii MycKaTHOI MoXke OyTH eheKTHBHOI B NPOQITaKTHI Ta JIKyBaHHI CEpIIEBO-CYIHHHHUX
3aXBOPIOBAaHb, BUKJIMKAaHHX cTpecoM. Y mocmimkennsx El-Shafeial et al. (2013) ma Tmi matojoridyamx i
TOKCUYHHX 3MIH B OpPraHi3Mi MUIIEH, BUKIIUKAHUX JII€I0 TETPaXJIOPMETaHy, 3aCTOCYyBaHHs oiii S. officinalis
710 Ta MIiCJIs TeTpaxJOpMETaHy Ma€ HiBEIIOI0UY Jil0 Ha CTaH IMEYiHKH Ta HUPOK, CIOCTEPIracThCsl TEHICHIIIS
1o BigHOBIEeHHS iX (hyHKIiH. [Ipn oMy mpodinaktudne 3acTocyBaHHs edipHOI ouii Oyo MeHIn eheKTUBHUM
[4]. BigaoBrOI0UMii BIutMB edipHO1 0l MIaBilii Ha TKAHIUHY MEYiHKY MIPH 11 YIIKOKeHi BcTaHoBWiH 1 Durgha
et al. (2016) [3].

B naykoBiit miteparypi € TOBiIOMIIEHHS PO 3aCTOCYBaHHS MpEMapariB MABMIi IS CTUMYIIALIT IMyHHOT
cUCTeMH, ii BIUIMB HAa OOMIH PEYOBHH, a €KCTPAKT 13 JICTS, MPH 3aCTOCYBaHHI B €KCHEPHMEHTI, TTOKa3aB
rinoriikeMiuHy i rinonimizemiuny akTuBHICTH [10]. CTaTrTs HamucaHa Ha OCHOBI T€3 JIOMOBiAI KOH(pepeHIil
[12]. MeTta nocnimkeHHS — BUSBUTH 1 MOPIBHATH BIUIMB JBOX BHAIB Imamiii jikapcekoi (S. officinalis) i
myckatHoi (S. sclarea) va MmophodyHKIIOHATBHUI CTaH MEYiHKA JTa00OPATOPHHUX IIyPiB HA TJi CIIOKHUBAHHS
HUMH BUCOKO>KHPOBOTO PaIlioHY.

MATEPIAJI TA METOJM JOCJIIIKEHb

BukopucranHs nabopaTOpHUX TBapWH, iX KUIBKICTH 1 YMOBH EKCIIEPUMEHTY PO3IJISIHYTO 1 CXBaJCHO
JIOKAJIbHUM E€THYHHUM KOMITEeTOM JIHIMPOBCHKOTO JEepKABHOTO arpapHO-eKOHOMIYHOTO VHIBEPCHUTETY (M.
Huinpo, Ykpaina).

Jnst gociipkeHHS BHKOPUCTaHO OinMx JabopaTOpHUX ILIypiB IMypiB-caMmiiB macoto 150 £ 20 T, 3 gkux
c(OpMOBaHO TpH TPYIU 1O CiM TBapuH y KOHii. KoHTponbHa rpyna TBapuH OTpUMYBajia BUCOKOKUPOBHH
pauioH, po3pobaeHU Ha OCHOBI CTaHAAPTHOrO MOBHOLIIHHOTO PauioHy 3 AoAaBaHHsIM 15 % pociuHHOT o:ii)
[11]. Ulypu nepiioi KoCiiqHOT TPyNHU CIOKUBAIH BUCOKOKMPOBHIA PALliOH 3 A0aBaHHAM 5 % MOApiOHEHUX
cyxux marowis S. officinalis, a qpyroi gocmignoi — 5 % marownis S. sclarea. TBaprHH OTPUMYBAITH KOPM i BOIY
0e3 00MeKeHb, ajie MPOTITOM EKCIEPUMEHTY iX KUTBKICTh, CIIOXKHUTY TPYTOIO 32 00y Ta 3araiibHy KiJbKiCTh
3a BeCh MePioJ JOCTiIy BpaXOBYyBAaIIH.

3a TBapMHAMH CTIOCTEPIraiy MIOJACHHO, TPOBOAWIN 3BAXKYBaHHS, PO3PaX0OBYBAIIN 3araibHe 3011bIICHHS Macu
TBapuH 1 MOJCHHUI mpupicT kuBoi Macu. Yepez 30 ni0 mocminy TBapuH BHUBOIWIN 3 EKCIIEPHUMEHTY
MIPOBO/ISIYM €BTaHA31k0 (KPOBOMYCKAHHSA i3 cepls Mix Hapko3oM). Ilicis po3THHY OIiHIOBANM CTaH MEYiHKH,
HasBHICTh MATOJOTIYHUX 3MiH, BWJIyYaJld OpraH, 3BaXYBaIHM 1 MPOBOAMIM TiCTOJOTIYHI JOCIIIKEHHS.
AOCOJIIOTHY Macy OpraHiB BU3HA4au Ha aHamiTHUYHUX Barax (Metrinco AB224, Kuraii) 3 Tounictio 0,0001 r.
BinHOCHY Macy opraHiB BUpaxoBYBaJH BiJIHOCHO JIO MacH TiJia TBapHH.

J1st TiCTONIOTIYHOTO AOCTIIKEHHS BigOMpaIu MIMAaTOUYKH MediHky, ¢ikcyBanu y 10% po3unHi dopmainy,
3aJUBaK y mapadiH, BUTOTOBJISUIU 3Pi3U TOBIIMHOK 5—7 MKM, 3a0apBIIIOBAJIM TeMaTOKCHIIIHOM 1 €03UHOM
3TiJTHO 3 3aralIbHOTPUHHITHMHA METOUKaMHU [7].

MikpodoTtorpadii orpumani 3a JOMOMOTOI0 KOMII'IOTEPHOI MOP(POMETPHYHOI YCTAaHOBKH (MIKPOCKOII
Micromed XC-3330; uudposa kamepa Micromed MDC500; niepcoHansHu KOMIT'10TEp), OyIIK onparboBaHi
3a JIOOMOT'OI0 KOMIT FOTEPHOI IporpaMu Jjisi MopdoMeTpuiHuX BUMipiB Imagel.

[1ig yac eBranas3ii nrypis BimOMpanu mpoOu KPoBi 11 610XiMITHUX TOCIiPKEHB. Y CHPOBATIII KPOBI BU3HAYAIIN
010XiIMiYHI TTOKA3HUKH 32 SIKUMH OI[IHIOBAJIM (DYHKIIOHAJBHUN CTaH MEYiHKH (3araibHuil OUIOK, aKTUBHICTb
acrmaprataMmiHOTpaHc(epasy, alaHiHamiHoTpaHcdepasu, nykHoi pocdaTa3u, raMma-riryTaMiiTpancdepas,
3aranpHAN OiNmipyOiH, CEYOBMHA), a TaKOXX BYIJIEBOAHOTO (TJIFOKO3a) 1 JIIIZHOTO (XOJECTepody,
TPUANMITIIIEPOITIB, XOJIECTEPOITY JIMOMPOTEiHIB HU3bKOI 1 BUCOKOI IIITBHOCTI, iHIEKC areporeHHocTi). s
IFOTO BHUKOPHCTOBYBAIIM aBTOMaTHYHHMK aHamizatop Miura 200 i Habopu pearentiB Spinreact S.A., High
Technology.

udposi mani oTpuMaHi B X011 €KCIEPUMEHTY 00paxoByBasid OAHO(PAKTOPHUM AMCHEPCITHUM aHANII30M i3
BU3HAYEHHIM CEepelIHhOro 3Ha4eHHs (X) 1 ctaHgapTHOro BiaxwieHHs (SD), pi3HHII0 MiXk TpylaMH BBayKalld
noctoBipHoro 3a P < 0,05.

PE3YJbTATH BJACHUX JOCJIJKEHD I IX OB OBOPEHHS

3BayKyBaHHSM ILIYPIB Y KiHIIi TOCHily BCTAHOBHMIIH, IO CEPEAHS Maca y KOHTPOJIbHIN rpyIi ctaHoBuia 177,9
r, y nepwii gpocmianiii 234,1 r, y apyrid gocnignii — 188,2 r. Cepenqapon000BHi MPUPICT MacH y IIypiB
MOKa3aB Pi3HOCHPSAMOBAHI 3MiHH MOPIBHAHO 3 KOHTPOJIbHOO rpymoro (Taou. 1). Tak cioxuBanus S. officinalis
BHKJIMKAJTO 301IbIIEHHS TPUPOCTY Macu 10 1771 mMr/mo0dy, a S. sclarea — 3sMeHIIeHHS IPUPOCTY MACH Tijia 10
194 mr/no0y (27,8% Bia KOHTPOJIEHOI TPYIIN).
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Tabauns 1 — J/luramika macu Tia nrypis (X = SD, n =7)

ITokazauk KontponsHa rpyna | Ilepma gociigHa rpyma Jpyra nociigaa
(S. officinalis) rpymna (S. sclarea)
CepenHs Maca Ha KiHENb 177,9 £2,91 234,1 + 14,43* 188,2+17,21*
Jocuiay, T
CepenHbo1000BHUI MIPUPICT 700 + 271 1771 + 373*** 194 + 496***
MacH TiJia, MI/100y

Ipumimka: * —p < 0,05, ** —p < 0,01, *** —p < 0,001 pi3HULA BiporiJHA MOPIBHSHO 3 TBAPUHAMU
KOHTPOJIBHOI TPy

Ornsgarouy BHYTPIIIHI OPTaHU IIyPiB BUSBHIIU, IO BOHH PO3MIIIIEHI aHATOMIYHO MTPABWIILHO, MAIOTh TJIAJIKI,
Omuckydi, 0e3 HamapyBaHb CEpPO3HI MOKPUBH MOPOXKHUH 1 opraHiB. IleuiHka Mae MpyXHY KOHCHUCTEHIIIIO,
rocTpi Kpai, 4epBOHO-KOpHUUHEeBHH Komip. [Ipore mpucyTHI AINSAHKH 31 CBITIIIIAM KOJHOPOM. XapaKTepHa
4acTOYKOBa OYyJI0Ba OpraHy Ha po3pisi 30epekeHa.

VY 1rypiB, SKi OTpUMYBaJIM BUCOKOKUPOBUH palliOH Maca MEeYiHKM Ha KiHelb Jociiay ckiama 7,3 £ 0,39 1.
JIOCTOBIpHO BUIIKM I TIOKa3HUK OyB y TBapHH, SKUM 10 paitiony nomasaiu S. officinalis (9,3 +0,62),ay
TBapHH 5K CIOXHUBaHK S. Sclarea maca nediHKu Maike He Biapi3HsIacs.

KOHTPOJIb NEPLWA AOC/IAHA AOPYTA JOCNIAHA

Puc. 1. AGcomoTHa Maca TEYiHKKM Yy WIypiB KOHTPOJILHOI TPynu (BUCOKOXKMPOBHM pallioH) 1 3a
cnoxkuBanns S. officinalis (mepra mocmiana) i S. sclarea (mpyra gociinna) Ha 30-y 100y eKCIIEpUMEHTY, T

[Ipu upoMy, BiIHOCHA Maca OopraHa He Majia CYTTEBUX BipOTiIHUX BiIMiHHOCTEH. Tak y KOHTPONBHIH rpymi
el mokasHuk ckias 4,08 = 0,17%, y nepmiit mocmigniit — 4,04 + 0,31% 1 apyriit gocmignii — 4,25 £ 0,31%.
MikpockoriyHa Oy/ToBa MEYiHKY HIypiB KOHTPOJIHHOI TPYIH ITOKa3aia O3HAKW PO3BUTKY OLIKOBOI ¥ JKHPOBOT
nuctpodii. s meuiHkM XapakTepHa THIIOBA YacTOYKOBA OyJIOBa: YaCTOYKU INIECTUTPAHHI, B IEHTPI
po3MillleHa IEeHTpalbHA BEHa, Oalo4YHa CTPYKTypa 30epekeHa, OamKky TenaTolWTIB pO3MIIIeHI pajiaibHo,
MEX1 MIXK KITITHHAMU 1 KOHTYpH TpabeKyJ1 TOMiTHI, CHHYCOiHI KaliJsipy PO3IIUPEHi. Y renaTounTax BUSIBHIN
MYTHICTh IIMTOIUIa3MH, OKCH(IJIbHI 3epHa 1 ApiOHI BaKyoJbHI TMOPOXKHUHH, 30UIBIICHI 1 TIMOXPOMHI sSapa.
lNcrocTpykTypa nevinky mrypis, skuM 30 110 3r0I0ByBai BHCOKOXKHPOBHHI PAIIOH 1 TOJATKOBO TPaBY MIABIIl
CYTTEBO HE BiApi3HSIIACS BiJl TBAPHH KOHTPOJILHOI TPYIIH.
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Puc. 2. T'icTocTpyKkTypa MediHKy 1ypa: @ — KOHTPOJIBHOI TPYIH (BUCOKOKUPOBHH PaIlioH), 6 — nepuroi
nociianoi rpymu (S. officinalis), ¢ — npyroi nocnianoi rpymnu (S. sclarea). Jlucrpodiyni 3MiHM y TenaToiurax,
HEpIBHOMIpPHO 3a0apBlieHa IUTOILIa3Ma, OKCU(DINbHI 3epHA 1 JAPiOHI BaKyoJbHI MOPOXHUHU B IIUTOILIA3MI,
CBITIIO3a0apBIieHi si/ipa, pO3UINpeHi KPOBOHOCHI Kansapu. ['emarokcuimia i eo3us, x400.

3araipHOBIIOMO, 1110 0i0XIMIUHI MTOKA3HUKH — 1€ OCHOBHI JIarHOCTHYHI KpUTepil y KIiHIYHIA mpakTumi. s
OIIHIOBaHHS  (YHKI[IOHANBHOI ~ aKTWBHOCTI  TEYiHKM €  OIOXiMi4HI ~ MapKepu:  aKTHUBHICTh
acrmaprataMmiHoTpaHc(epasy 1 ajaHiHaMmiHOTpaHchepasu, TyxKHo1 Gocdarasu, KITbKICTh anb0yMiHiB.

[Tpu anaizi 6ioXiMIYHUX MMOKA3HHUKIB KPOBI IIypiB BCTAHOBJICHO, IO AOCIIPKYBaH1 POCIIMHYI BUKJIMKAIN Pi3HI
3MiHH. [3 mMOKa3HWKIB OimKoBOro OOMiHY Ha TIi CIOXHBAHHS BHCOKOKHPOBOTO pAaIliOHy BCTaHOBHIIN
MiJBUIICHNH BMICT 3araJlbHOTO O1IKy KpOBiI TBapWH, MOPIBHSHO 3 peepeHTHUMH 3HAYCHHSMHU JUIS IIi€i
BikOBOi rpynu. JloJaBaHHs 10 BUCOKOKUPOBOTO pallioHy IIaBJii BUKJIMKAB IiIBUIIIEHHS BMICTY 3arajibHOTO
01Ky KpoBi: B mepuriif rpymi (masmist jikapceska) Ha 10 %; B aApyrii rpymi (maBiist myckatHa) — Ha 7,5 %.
PiBenp anb0yMiHIB y TI1a3Mi KPOBI IIyPiB KOHTPOJIBHOI TPYTIN 3AIHIIABCS y MEKaX HOPMAIBHUX 3HAYEHb, X0
1 Ha HWKHIM MEXI, a JIOJaBaHHS JIO0 PaIliOHy IIaBJIii BUKJIUKAJIO HE3HAYHE IMiJBUIICHHS [OTO MOKAa3HHUKA.
PiBeHb CeHOBMHH Y TBapHH KOHTPOJIBHOI IPYyIH 1epe0yBaB y MeKax HOpMallbHUX 3HA4YEHb, 32 CIIOKUBAHHS S.
officinalis 3umxyBaBcs Ha 20,6%, a S. sclarea ymme na 10,3%. OyHKIIIOHATIBHUIA CTaH MEYiHKH, 30Kpema ii
YKOBUOYTBOPIOBAJIbHY (YHKIIII0, XapaKTEPHU3y€ MOKA3HUK 3arajbHOro OuTipyOiHy. Y HIypiB, sIKi CIIOKHBAJIH
BHUCOKOXXKMPOBHUI pallioH piBeHb 3aralibHOro OiNnipyOiHy mepeOyBaB B Mekax peepeHTHHX 3HaYeHb.
JlogaBaHHS 10 BUCOKOXXHPOBOTO pawioHy S. officinalis BUKJIMKANO JOCTOBIPHE 3HMKECHHS LIOTO MTOKA3HUKA
(40,9%), a S. sclarea — naBnaku, minBumeHHs (Ha 34,4%), npu YoMy BHIIE pe()ePEHTHUX 3HAYCHB.

Tadamus 2 — bioxiMi4HI TOKa3HUKH IUTa3MH KpoBi mrypiB (X += SD, n = 7)
[ToxazHuk KonTposnbHa rpyna [epmra gocnigna Hpyra nociinxa
rpymna (S. officinalis) | rpyna (S. sclarea)

BinxoBuit 0OMiH
3aranpHuil 010K, T/11 77,0+5,3 84,6 £1,8* 82,7+4,9
Anp0yMiHH, I/11 39,6 £2,6 430+ 1,1 42.0+2,0
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CedoBUHA, MMOJIE/T 6,8+ 1,0 54+0,6 6,1 £1,1

3arajapHui 011ipyOiH, MMOJIB/JI 6,1 £1,7 3,6 £0,9* 8,2+1,3
JlimigHui 1 ByTJIeBOAHUHN 00MiH

XoJsecTepos1, MMOJTB/JT 1,27+0,14 1,41 +0,14 1,63 £0,11%*%*

Tpuarmirineponu, MMOJIB/JI 2,13 +0,55 1,43 +0,31* 0,85 + 0,30***

XoJtecTepol JIHNONPOTEiAiB HU3BKOT 0,52 +£0,30 0,61 +£0,15 0,35+0,06

IIUILHOCT1, MMOJIB/JI

XonecTepol JIIMONMPOTEINiB BHCOKOL 0,65+0,13 0,84 £0,24 1,86 £ 0,10%**

[IIJTEHOCT1, MMOJIB/JT

Inpekc areporennocti, On 1,04 + 0,45 0,86 + 0,49 0,24 + 0,18***

I'1rox03a, MMOJIB/JI 7,39+ 1,04 6,57 +£0,76 6,17 +£0,55

AKTHUBHICTh (DepMEHTIB

Acnapraraminotpancdepasa, On/n 186 + 61 187 £38 21025

Amnaninaminorpancdepasza, On/n 131 +41 123 +21 109 + 28

JlyxHa docdaraza, On/n 129 + 64 561 + 243*** 357 £ 81***

I"amma-royraminrpancdepasza, On/n 9,29+2.,6 7,86 +2,17 5,83 £ 0,69**

Ilpumimxa: * —p < 0,05, ** — p < 0,01, *** — p < 0,001 pisHMUA BiporizHa NOPIBHAHO 3 TBAPUHAMHM

KOHTPOJIBHOI IPyIIH

AHani3yroun OKa3HUKHU KUPOBOTO OOMiHY BCTaHOBWIIM, IIIO 3HAYHO BIUIMBA€ HA HUX CIIOKWBaHHS came S.
sclarea. 3okpema BukiukaB pi3ke (Ha 77% BiJ piBHS KOHTPOJIIO) 3HIKCHHS IHIEKCY aTepOreHHOCTI, IO
BiZIOYJI0CSI 32 paxyHOK Pi3KOTO MiJIBUIIICHHS PiBHS X0JICCTEPUHY JIITIONPOTETHIB BUCOKOI MIiibHOCTI (Ha 187 %)
OJHOYACHO 31 3HIKCHHSAM XOJIECTEPHHY JIIONPOTETHIB HU3bKOI minbHOCTI (Ha 32,3 %). Y mypiB wiei rpynu
BUSIBUIIN T1JIBUIIEHHS piBHS XoJectepoiny (Ha 28,3%) i pi3ke 3HIKEHHS BMICTY TpHaLMITIiepodiB (Ha 60%
BiJl KOHTPOJILHOI TPYTIH).

AHanizyroun (epMEeHTaTHBHY aKTHBHICTh IUIa3MH KpOBI IIMypiB KOHTPOJBHOI TPYIH BCTAaHOBWJIH, IO
aKTUBHICTh acmapTaTaMmiHOTpaHcdepasn 1 ajmaHiHaMiHOTpaHCQepasW IIa3MH KpoBi migBuiieHa. B o6ox
JOCHITHUX TPYIax 3apeecTPOBaHO 3POCTaHHS aKTHBHOCTI JyXHOI ¢ochaTtasu: y urypiB nepioi rpymu (S.
officinalis) — piske 36inpmenns (Ha 335 %), y apyroi (S. sclarea) — sasiui meniire (Ha 177 %). V TBapuH, sKki
OTPUMYBAJIH LIABJiI0 MyCKaTHY BCTAHOBWIIM 3HW)KEHHS aKTHBHOCTI raMMa-riytaminrpancdepasu (Ha 37,2%
BiJl PIBHSI KOHTPOJILHOI Ipynu). MH He criocTepirajiy JOCTOBIPHOI Pi3HUI MK IMOKa3HUKAMH aKTHBHOCTI
acrmapraTtaMmiHOTpaHcdepasd 1  anaHiHaMiHOTpaHC(epasd KpOBI TBAPHH, SIKI CHOXHBAIM  JIMIIE
BHCOKOXKHMPOBUH paIlioH i TBapWH AOCTINHUX Trpyn. He3Bakaroum Ha Te, M0 B HAYKOBIH JiTeparypi €
MOB1JIOMJICHHSI PO TIMOTTIKEMiYHY i TiMOJIMiIeMiYHy aKTUBHICTb BOJHOTO 1 CIUPTOBOTO €KCTPAKTY HIABIIi1
[1], B HamIOMy IOCTIJDKEHHI y IIypiB, SIKi CHOXXHMBaIH BHUCOKOXXHPOBHH PAaIliOH PiBEHb TIIIOKO3U B KpPOBI
3HAXOJIMBCS HAa BEPXHIi MeXi HOpMHU. J{o1aBaHHsI 10 palioHy JTOCHIKYBaHOT JTIKapChKOi POCITMHH BUKITHKAIIO
HE3Ha4yHe 1 HeJIOCTOBIpHE 3HIKEHHS PiBHS TIIIOKO3U B KPOBI.

BUCHOBKH

BurcokoxxupoBuii parioH BUKIUKAE CTPYKTYPHO-(DYHKIIIOHATIBbHI 3MiHU MEYiHKH, SIKi TPOSIBISIOTHCS O1TKOBO-
XKHUPOBOIO JUCTPOdi€to, TiNepnpoTeiHEMI€I0, TUCTIMIAEMI€0 1 MiIBUIIEHHSIM (epMEHTaTHBHOI aKTUBHOCTI
kpoBi. JlomaBaHHA B KOpPM MIaBJIil Ha T HAUIMIIKY XHPY B palliOHI HE BHUKJIMKAIO TOJIMNIIECHHS
TiCTOCTPYKTYpH MediHKH 11ypiB. CHOKMBaHHS BHCOKOKHPOBOTO PALliOHy Ta JBOX BHIIB IIaBJii MOKa3aiu
pi3HMi BIUIMB Ha O10XiMiuHI NIOKA3HUKK KPOBi y TBapHH. BBeseHHs 10 pariony S. sclarea cyrreBo 3miHo€e
MOKa3HUKH KUPOBOTO OOMIHY: 3HHXKYETBCS 1HAEKC aTEPOr€HHOCTI, MiIBUILLY€THCSI KOHLIEHTPALIS XOJIECTEPOITY
JNONPOTEIHIB BHUCOKOI INIJIBHOCTI M 3HWXKYETHCS XOJECTEPONIy JIMONPOTEIHIB HU3BKOI ILIUIBHOCTI,
30UTBIIICHHST PIBHS  XOJIECTEPONY; 3HIDKEHHS KOHIIGHTpalii TpuamwiriinepoiiB. JogaBaHHS 110
BHCOKOXHpPOBOTo paiiony S. officinalis Bukinkae miBHIEHHs BMICTY 3arajibHOr0 OUIKY Ta 3HWKEHHS PiBHSI
TPHALWITIIILEPOJIiB, 3arajIbHOTO OLNipyOiHy 1 CEHOBHHHU.

®dinancyBanHs: JlocnipkeHHs] BUKOHAHO 3a iHaHCOBOI miATpUMKN MiHicTepcTBa OCBITH 1 HAYKH YKpaiHU B

Mexax TeMH «MoenoBaHHs MeTaboIiYHNX MPOLIECiB Ta IMyHHOT'O CTaTyCy TBapHH NpenapaTaMy Ha OCHOBI
JKapChKUX POCIIMH IIPU BUCOKOKAIOPiiHii AieTi», rpanT Ne 0122U000975.
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INFLUENCE OF SALVIA GENUS MEDICINAL PLANTS ON THE MORPHOFUNCTIONAL
STATE OF RAT'S LIVER FED WITH EXCESSIVE FAT DIET

A. A. Bohomaz, M. A. Lieshchova
DNIPRO STATE AGRARIAN AND ECONOMIC UNIVERSITY

Herbal preparations used in treatment protocols for metabolic disorders are highly effective and less toxic than
chemically synthesized ones. Plants of the genus Salvia are widely known and used in the treatment and
prevention of many human and animal diseases. We studied the influence of common sage (S. officinalis) and
clary sage (S. sclarea) on the liver morphofunctional state and biochemical blood parameters. Three groups of
white laboratory rats (n=7) were formed for the experiment. During the 30-day experiment, all animals
received a high-fat diet, and the experimental ones additionally received 5% of crushed dry shoots of two sage
types. The animals were weighed, the average daily body weight gain was calculated, at the end of the
experiment, biochemical blood parameters were determined, and macro- and microscopic changes in the liver
were assessed. It was found that a excessive fat diet caused the development of granular and fatty liver
degeneration, and the supplementation with medicinal plants did not improve the organ histostructure. The
introduction of Salvia officinalis into a high-fat diet caused an increase in the average daily body weight gain,
absolute liver weight, an increase in the total protein in the blood plasma and a decrease in the urea level, total
bilirubin, and triacylglycerol. Consumption of clary sage by animals contributed to a decrease in body weight
gain and also caused significant changes in lipid metabolism.

Keywords: herbal medicine; protein metabolism; lipid metabolism; absolute and relative organs' mass;
obesity.
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MOIIUPEHHS IMC®YHKIINA PENPOAYKTUBHOI CACTEMM VY CYK 3AJIEZKHO BIJ BIKY,
PO3MIPY, YMOB YTPUMAHHSA TA CE30OHY POKY

B. Kupuuenko
Ooecbkuil Oeporcasrull azpapHuil yHisepcumem

VY cTarTi HaBe/eH1 AaHi JOCHTIHKEHHS TOMUPEHHS TUCHYHKITIN permpoAyKTUBHOI CHCTEMH Y CYK Ta ixX
3aJISKHICTB BiJI BiKYy, PO3Mipy, CIOCO0Y YTPHMAaHHS Ta Ce30HY POKY B yMoBax M. Onecu. B nocmipkenns Oynu
3aJy4eHi co0aku, SIKi Ha MiJCTaBl aHAMHECTHYHHX JaHUX Ta 33 pe3yJbTaTaMH YJIbTPa3BYKOBOI JiarHOCTHUKH
Manu IUCYHKINI pernpoAyKTHBHOI CHCTEMH. 3a pe3ylbTaTaMH JOCTiIKEHb BCTAHOBJICHA 3alIeXKHICTh
BIJICOTKY MOIINPEHH: AUCHYHKLIN 3aeKHO BiX BiKy. Tak, y cyk BikoM 110 2-X pokiB uuie B 12,2 % Bunaaxis
cepe iHMIMX TUCYHKIIH BCTaHOBIIIOBAIN HETUTiAHICTD, ipoTH 39,0% - B 3pinomy Biwi Ta 48,8% - B cTapmomy
(micns 6 pokiB). HaltGinbIn BUpakeHUM KpHUTEPIEM MPOSIBY AUCHYHKINT pEePOAYKTUBHOI CHCTEMH, 32 SIKUM
MIPOSIBIISIETHCSI BUCOKUH CTYMIHB 3aJIEKHOCTI 1, IMOBIPHO, MPOTHOCTUYHOCTI - II€ BiK Ta PO3Mip TBapWHHU, a
TaKOX CIoci0 X yTpUMaHHS.

KarouoBi ciioBa: nennionicms y cyk, 8ik, cnocio ympumMaHHs, ce30H oKy, niomempa, ayuxiisi.

IMocTranoBka npodaemu. B ranysi BereprHapHUX HAYK BiATBOPEHHS IPiOHUX TBApPUH CTa€ Bce OLIbII
Ba)KIMBUM, BPaXOBYIOUH 3POCTAHHS IHTEPECY O PO3BEIEHHS JOMAIIHIX TBapyH [1] i BUBYEHHS MOMAITHIX
XIDKaKiB K MOAeNi s po3poOku OioTexHOJorii ans 30epekeHHS BUAIB, MO 3HUKAIOTH [2] ['omoBHHM
3aBJaHHSM TP OpraHizaiii BiATBOpEHHS TBapUH € iHTEHCH(IKallis pPenpoAyKTUBHOI (QYHKIIi CaMoK,
npodilakTuKa Ta JiKyBaHHS HEIUTITHOCTI, a TAaKOX MiJABHUINEHHs OaraTorniigHocTi TBapuH [3]. BimbicTs
aBTOPIB PO3yMIIOTHh MATOJIOTIIO PO3MHOXEHHSI CAMOK SIK MOPYIIEHHS X BIATBOpHOI (yHKIi B pe3ymbraTi
BIIXWJIEHb y PO3BUTKY OpPraHi3My i1 MaTOJIOTIYHUX IMPOIIECIB Y CTAaTeBidl Ta iHIIMX CUCTEMaxX OpraHi3My, a
TaKOX BIUIMBY HECIPUSATIMBUX YHHHUKIB JOBKULISA. Y TOM jKe Yac po3J1a iy BiITBOPIOBAIBHOI (DYHKIIIT y CAaMOK
MOXJIHBI 1 IpH izionoridHoMy (GYHKIIIOHYBaHHI iX cTaTeBoi cuctemu [4].

AHaJi3 ocTaHHIX A0CTiMKeHb i myOaikauiii. [TopymreHHs penpoyKTHBHOTO IIUKITY MOXYTh OYTH Y
BUTJIS/II TPUBAJIOTO TEPMiHY MiXK TiUKaMu (TPHBAJIHM aHECTPYC) — CIOCTEPIraloThCs Y CYK CTapIIOro BiKY;
gacTUX MUKIIB (3—4 TiUYKH Ha PiK) — CIIOCTEPIralOTHCS Y BCIX CYK; Ta aHOBYJISTOPHHUX IIUKIIB — MOXKYTh OyTH
1 i yac cTaTeBoro A03piBaHHS, 1 y CTaTEBO3PUIMX CYK. B IIbOMY BUIaJKy CyKa CIIapIOE€THCSI HOPMAJIBHO, aje
3aIUTIIHCHHSL HE BiOYBa€ThCs. BilCyTHICTh OBYJISAILIT MOXKHA JIIarHOCTYBAaTH 3a HU3bKOK KOHIIEHTPAIIEIO
MpOrecTepoHy Mmiciist B s13ku [5].

AHecTpist MOXe TPOSBIATACH HACTYITHUM YHHOM: 200 y CaMKH Yy BiAMOBiAHOMY Billi HE TOYallach
cTaTeBa IUKJIIYHA aKTHBHICTh, a00 30iJbIlIeHa TPUBAJICTH 1HTEpIIpoecTpyca (Oubine 12 MicsmiB Al CyKH),
a00 3yNWHWIACh LUKJIiYHA aKTHBHICTh s€4HUKIB. [laTonoris oOyMOBJIE€Ha BiJICYTHICTIO SIBHHX O3HaK
poecTpyca Ta ecTpyca, abo CTpyKTYPHUMH, YH (PYHKIIOHATIbHUMH MOPYLIEHHSMH B CUCTEMI rinorajiamyc-
rinoiz-seunnk [6]. TIpuuuHAME 3aTSHKHOTO €CTPYCY MOXKYTh OyTH aruiasis, 4d TiloIuiasis S€YHHUKIB,
CE30HHICTh UKy, (OTOMEPiOAN3M, CTPEC, MEPEBTOMA, BHCHAXKEHHs, HEaJIeKBaTHE CIIOCTEPEKEHHS/TIPOsB
CUMIITOMIB €CTPYCY, KiCTH 1 Heoiasis, mnepemadacHa (crapeda) AMCYHKIIS SEYHUKIB, IMyHOOOYMOBJICHHUN
00(hopHUT, OBAPiOEKTOMIsl, TOPYIIEHHST cTaTeBoi AudepeHIliamii, ATPOTeHHI 3aXBOPIOBaHHS, T1MOMYHKIISA
rinodi3y, 3aTsHKHUAN iAionaTHYHUE anectpyc [7, 8].

[MopymieHHs cTaTeBOro MUKITY Y CYK MOXYTh BUSIBIISITHCS Y BUTJISIIII aHECTPAIBHOTO, OLITBIIT KOPOTKOT'O
a00 JIOBroro MUKy, a TAKOXK TPHBAJIOTO MIPOETPYCY, TPUBAJIOI TIUKH, PO3ILICHOT TIYKM a00 aHOBYJISTOPHHUX
ukiB [9).

ITiomeTpa co0aK € MOUIMPEHOI0, HEOE3MEUHOK JUIS KUTTA AMCRYHKIE MaTKH, sSKa BpaKae
TOJIOBHUM YHHOM IHTQKTHHUX CaMOK CEPEJHBOT0 Ta CTapUIoro BiKy B crazii miectpycy [10, 11]. BraxkaeTsces,
10 €HJOKPUHOJIOTI4Hi adepallii BilirparoT NeBHy poib y ii marorenesi [12].

[MligBuimena yactota ypakeHb PENPOAYKTHBHHUX OpraHiB 3adikcoBaHa y co0aK BiJ 5-TH pOKIB i
crapuie. [Ipyu 1bOMy, MakpOCKOIIYHO BHSIBJICHI KICTO3HI 3MIiHH Ta KPOBOBHJIMB B SIEUHUKY, Tilepemis,
KpoBOTE€Ya Ta HAaOpsSK MaTKH. TakoX, JeTalbHa TICTONATOJIOTiYHA OLiHKA BHSIBUJIA KICTO3HUM SE€YHUK,
¢i0porutaziro, atpodoBaHi QONIKYIH Ta TEMOPAriYHUI SIEYHUK a TAKOXK KiCTO3HE PO3IIMPEHHS 32103 NIHHKN
matku [13].
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Kinbka nociimkeHb IMOKa3ajM, IO MOPOAa IPEACTaBlIse€ COO0K BaXIJIMBUK (aKTOp PHU3HUKY B
CXWJIBHOCTI JI0 3aXBOPIOBAHHS, JEAKI TIOPOIX OUTBIIT CIIPUHHATIMBI 0 PO3BUTKY MIOMETPH, HIXK 1HIII, 1 I1€
MOJKE CTaTHCS Yepe3 BIUIMB T€HETUYHUX (DAKTOPIB, IO CIIPHUAIOTH PO3BUTKY 3aXBOPIOBAHHS a00 BHACHIIOK
BIKOBHX 0COOJIMBOCTI KOXKHOI mopou [ 14].

OTxe, pe3ynbTaTH aHAJI3Y JITepaTypPHHUX JKEPeIT CBITYaTh PO JOCTATHIO aKTYaIbHICTh MPOBEICHHS
JOCTIDKEHB TOMHPEHHS TUCHYHKINH PENpOTyKTUBHOI CHCTEMH B YMOBaX IIEBHHUX PETiOHIB, a, BIAOBIIHO, i
PO3pOOKH cxeM MPO(UIAKTUKY B TIOJAITBIIOMY .

MeTo10 HAIIMX J0CTiIZKeHb OYJI0 BUBYECHHS TOIITMPEHHS TUCHYHKINH PEPOIYKTHBHOI CUCTEMH Y
CYK Ta iX 3aJIe)KHICTh BiJ] BiKy, po3Mipy, cioco0y yTpUMaHHS Ta CE30HY POKY.

Marepiaau Ta MeToan AociaiKeHb. B pamkax mociimpkeHHs Oynu mpoaHami3oBaHi amOynaTopHi
XKYpHaJIH KIIIHIYHOTO Ta yIbTPa3ByKOBOTO JOCIIMKCHHS BeTepUHApHHX KiIiHIK M. Omecu Ta Omechkoro
paiiony mpotsirom 2021 — 2023 pokiB. B mociimkenns 6ynu 3amydeHi codakw, siKi Ha MiJCTaBl aHAMHECTUIHUX
JaHWX Ta 3a pe3ysibTaTaMH YJIbTPa3BYKOBOI JIarHOCTUKA Malld AUCQPYHKLIT penpoXyKTHBHOI CHCTEMH.
TBapuHu Oynu cUCTEMaTU30BaHi 3aJIEKHO BiJl poKy mociimkenHns (2021, 2022 ta 2023 pik), Biky (1o 2-x, Big
2-x 10 6-TH, Ta cTapiie 6 pokiB), po3Mipy (IpiOHi — 10 5 Kr, cepeani — Bia 5 10 15 kr, Benmuki — Oinbmii 15 kr),
croco0y yTpuMaHHS (KBapTUpa, Y MPUBATHUN OYAMHOK) Ta CE€30HY POKY (BECHa, JIiTO, OCiHb, 3uMa). [lpu
MPOBEJICHHI JTOCIIPKEHHST TBApUHU OYJIM TIOJIJICHI 3aJIe)KHO BijJl BCTAHOBJICHOI MUCOYHKIII, a came: mepiia
rpyna — HEIUIiAHICTh, AKa Oyia IOB’s3aHa 3 HEPe3yJbTaTUBHUMH CTAaTEBUMH LMKIAMM; JApyra rpymna —
HEIUTITHICTh, K4 XapaKTepU3yBaJlaCh PO3BUTKOM IIOMETPH; TPETS Ipyla — BIACYTHICTH CTaTEBOTO LUKITY
OinpIe poky, a00 HasBHICTH OijibIlle JBOX CTaTEBUX IMKIIB MPOTATOM POKY; YETBEpTa rpyma — TBAPHHHU, Y
SKHX 32 pe3yJbTaTaMu 0OCTEKEHHsI BCTAHOBJICHI KiCTH SIEYHHKIB 800 MaTKH.

Pe3yabTaTu BaacHUX AoCHilzkeHb. [lowupenus ouc@yukyiti penpooykmueHoi cucmemu y cobax
3AN1eHCHO 610 GIKY ma po3mipy. 3a epioj MPOBEICHHS MOHITOPUHTOBUX JIOCHIKeHb, a came 3 2021 mo 2023
pik Oyno oO6cTexeno 495 TBapuH, BIACHUKH SIKUX 3BEPTAIIKCS 10 BETEpUHAPHUX KITiHIK 3 IPUYUHHU AUCPYHKIIT
penpoaykTuBHOI crcteMu. B Tabmumi 1 mpeacraieHi MaHi MO0 OCOOIMBOCTEN MOIMUPEHHS TUCHYHKITIH
PENpPOOYKTUBHOI CUCTEMH Y CYK 3 BpaxXyBaHHSM BIKY.

Tabnuus 1.JlommpenHs qucyHKIii Y CYK NPOTSIrOM TPHOX POKIB Ta 3aJIE3KHO Bijl BiKy

Hani Bupu puchynuii
npo Hemuianicrn ITiomerpa AnuKJisn a6o Kicrosne
TBapHH MO IMKJTist nepepoIKeHHs
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POKiB
Benoro | 6 | 19 | 16 {100 99 | 93 | 83 |100| 22 | 44 | 22 | 100 | 27 | 26 | 38 | 100 | 100
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3a pe3yJbTaTaMy TOCIIIKEHL BCTAHOBJICHA 3aJICKHICTh BiJICOTKY TMOIMUPEHHS TUCHYHKIIIN 3aIeKHO
Bix BiKy. Tak, y cyk A0 2-X pokiB jume B 12,2 % BumaakiB cepep iHIMMX AUCHYHKININ BCTaHOBIIOBAIU
HETUTiAHICTh, ipoTh 39,0% - B 3pinomy Bili Ta 48,8% - B crapmomy (micis 6 pokis) Bini. Takox HaliMeHIINH
BiJICOTOK BCTAaHOBJICHUH 1 cepe]] CyK J0 2-X POKIB, y KX BHsiBIeHa miomeTtpa (19,3%) Ta kicTO3HI yTBOpEeHHS
B sieunnkax Ta matii (13,2%). [Ipu mpomy ciif 3a3HaYMTH, IO cepen CyK A0 2-X POKIB HacTimie, HDK B
JIopocioMy Bitli (Bif 2-X 10 6-TH pOKiB) BCTAHOBIIOBAIH IUC(YHKIIIT, TTOB’s3aHI € allUKII€r0 200 TOMIIUKITI€0,
BiJICOTOK TaKWUX TBapHH CTaHOBUB 34,1%.

VY cyk Bix 2-X TO 6-TH POKIB Ta CTapIIHX 3a 6 POKIB BiACYTHS CYTTEBA PI3HHUIA Y IPOSBI MOMETPH, 1
BIJICOTOK TakuX TBapuH cTaHOBUB 39,6 Ta 40,1% BignmoBimHO. AHANI3YyIOYH TEHEHINIO BiJICOTKOBOTO
CHIBBiIHOLICHHS MPOSBY yCiX AMCHYHKIIN y CYK CTapIIMX 6-TH POKIB CIIi/I BKa3aTH, IO B [bOMY Billi BiICOTOK
iX TposiBy € HalOLIBIIMM B MOPIBHSHI 3 IHIIMMHU BikoBMMHU nepiogamu. Tak, y 60,4% TBapuH BiaMideHUI
MPOSIB KiICTO3HOTO TIEPEPOKEHHS sIEYHUKIB 1 MaTku, Y 48,8% - HerumimHicTh. CepenHil TOKa3HUK BiICOTKY
MposiBY TUCQYHKLIH y cTapmiomy Bini (cTapiri 6-Tu pokiB) ctanoBuB 45,3%, npotu 34,5% - B 3pinomy Bili
(Bix 2-x 1o 6-tu pokiB) Ta 20,2 % - y Monmoaux (70 2-X POKiB) CyK.

B Tabnumi 2 mpeacTaBieHui aHai3 TOMIMPEHHS TUCYHKIINA CyK 3aIexXHO Bif posMipy. Cepen cyk
BETIMKUX PO3MIpiB "acTime Bchoro (46,2%) miarHOCTYEThCS KiCTO3HE IMEPEepPOHKEHHS MATKU Ta SIEYHUKIB,
MPOTE HEIUTIHICTh Ta alUKIIYHI 1 MOJIIMKIIYHI CTaTeBi LMKIM Yy Ii€i TPylH TBAPHH CIIOCTEPIraroThCs y
HaiiMeHIi# KinbkocTi. Y 61,5% cyk MajeHbKHX PO3MipiB BCTAHOBIECHO BUNAAKH IIOMETPH, IPOTE K y CO0aK
CepeHiX PO3MIpiB BiANOBIIHMH MOKa3HUK CTAaHOBUTH jume 13.5%, mo B 4,6 pas3iB MeHme. Takox mposiB
anukiii Ta nomnukiii B 50% BunaakiB OyB BCTAHOBJIGHUH y CyK JIPiOHUX MOPiJ, B TOH Yac K y CYyK BEJIHKHX
MOPIJT 1IeH TOKa3HUK CTaHOBUB Jiniie 15,9%.

Tabmuus 2. IlomupenHs qucyHKIi Y CYK NPOTSrOM TPhOX POKIB Ta 3aJI€3KHO Biji po3Mipy
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VY cyk cepenmHiX po3MipiB BiJICYTHI BHpaxkeHi po30DKHOCTI y BIJICOTKAax MpOsiBY JUCOYHKIIH B
MOPIBHSHHI 3 IHIIMMHU Tpynamu coOak, MpoTe y Ii€i rpyny BUIIMA 3a iHII TPYNH BiIICOTOK IPOSIBY
HerutiaHocTi — 43,9% nporu 41,55% — y cyk Manux nopin. Takoxk y cyk cepelHiX po3mipiB Ouiblie, HiX Y
BEJIMKHX TOPiJI (ajie MEHIIle, HiXK y MaJIUX MOPiJT) MPOSIBISETHCS AIMKIIIS T4 TIOTIIAKITIS.

Howupenns ouc@yukyii penpodyKmueHoi cucmemu y cobax 3anedicHo 8i0 cnocody YmpumManus ma
ce30ny poky. AHali3 BIUIUBY CIOCOOy yTpHUMaHHS cOoOak Ha NposiB AUCHYHKLII penpoayKTUBHOI QyHKIII
npescTaBieHuit B Tabnuii 3. BecraHoBeHO BUpakeHe 301IbIIEHHS BiJICOTKY CYK 3 TIPOSIBOM JTUCQYHKIIT pU
iX yTpuMaHHi B yMOBax KBapTUPH.
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Ta6mms 3. Ilommpennst AucHyHKIIH y CYyK NPOTATOM TPHOX POKIB Ta 3aJ1€3KHO BijJ c1oco0y
TPUMAHHS
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Tak, 32 KBapTUPHOT'O YTPUMaHHsI HETUTiTHICTh BCTaHOBIIeHa Y 68,3% TBapuH B yMOBax MPUBATHOTO
Oyannky — 31,7%. [IposiB mioMeTpy TakoXX 4YacTillle PeeCTPYETbCA Y CYK B yMoBax kBaptupu (65,1%) B
MOPIBHSHI 3 YTPUMaHHIM B NpuBaTHUX OynuHKax (34,9%). ¥V 2,5 pa3u BUNaaKu alMkiIii Ta NOJIIMKIII Ta B
3,0 pa3u KiCTO3HOTO MepepoKEHHS MaTKH Ta SIEYHHKIB CIIOCTEPITalOThCS YacTille y CyK 3a KBapTUPHOTO
yTpuUMaHHS. B cepenHboMy 3a KBapTHPHOTO CrIOcO0y yTpUMaHHS NposiB IMCYHKIIH craHOBUTH 68,3%, a 3a
YTpUMaHHS B YMOBaX npuBaTHOTO OyauHKY — 31,7%.

B tabmumi 4 npencrapieHi AaHi NOMMPEHHsT TUCYHKINH pENPOYKTUBHOI CUCTEMH Y CYK 3aJIE)KHO
BiJl CE30HY POKY. AHAII3YIOUM CepeHi MOKA3HUKU TMOUIMPEHHS YCiX MUCQYHKINH, CiJl 3a3HAYMTH, IO
yacrime BChoro, a came y 33,3% mochmipkeHUX TBapWH BOHH TPOSIBILLINCS Y BecHsHUU mepion. Cepen
micyHKINH y BecHsIHUHN niepion 42,2% mposiBy TOB’s3aHO 3 MOMETporo, 26,8% — 3 HEIUTIHICTIO Ta Maibke
OJTHAKOBHUH BiZICOTOK ITPOSIBY MOB'SI3aHUH 3 MOPYIICHHSM MUKITIYHOCTI cTaTeBOro uKity (21,6%) Ta KicTO3HUM
MEPEPOIKEHHAM MaTKH Ta sieyHUKiB (20,9%).

113



Agrarian Bulletin of the Black Sea Littoral. 2023, Issue 109

Ta6mmms 4. Ilommpennst AucyHKIIH y CYyK NPOTATOM TPHOX POKIB Ta 3aJ1€3KHO Bijl C€30HY POKY
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Haiimenmmii Bincorok (18,8%) TBapun 3 auchyHKUi€0 PENPOIYKTUBHOI CHCTEMU BCTaHOBJICHUH B
3UMOBHH nepion. B meit nepiox cepen nuchyHkiiii 36,6% Bumaakis 0yJ10 OB’ s3aHO 3 HEILIAHICTIO, 18,2% —
3 miomeTporo i 15,9% ta 15,4% — 3 mopyieHHSIMH KPAaTHOCTI CTATEBHUX LUKIIIB Ta KICTO3HUM TMEPEPOIKEHHSIM
MaTKH{ Ta S€YHUKIB, BiAMOBiAHO. B miTHIN nepion y cyk B 37,4% miarHOCTYBaJIOCS KiCTH Ha S€YHHKAX Ta B
MaTii, a B 29,5% — auukimiyHi Ta NOJIIMKIi4HI cTaTeBi nuKin. B miTHii nepiox poky nume B 17,1% TBapun
BCTAHOBJICHA HETUT{THICTh, TIPOTH 36,6% — B 3UMOBHIA Iepio1. J{Jst OCIHHBOTO Mepioay HaOLIBIT BUPaXKEHUM
OyJ10 TIPOSIB alMKJIIYHUX Ta MOMIIUKIIYHUX CTATCBUX IIMKIIIB, B [IEH MEPio BIJHOCHA KIJIbKICTh TAKUX TBAPUH
cranoBuna 33,0%, 110 € HAHOUTBIIIMM TOKA3HUKOM B MOPIBHSHHI 3 IHIIMMH CE30HAMU POKY.

OTxe, pe3ylbTaTh OTPUMAaHKX JaHUX M0JI0 MTOMUPEHHS TUC(YHKIIIH peNpOJyKTUBHOT CUCTEMH Y CYK
3aJIeKHO BiJI BIKYy, CIOCOOy YTpHUMaHHS, PO3MIpy Ta CE30HY POKY BKa3yIOThb Ha 3aJIeKHICTh TPOSBY
BUIIEBKA3aHUX YMHHMKIB Bix Ti€i um iHmoi ¢popmu aucynkuii. Halbinbm BUpaXeHUM KpUTEpiEM NPOSBY
nucyHKII penpoayKTUBHOI CUCTEMH, 3@ SKUM MPOSIBISETHCA BUCOKHMU CTYIiHBb 3aJICKHOCTI 1, HMOBIPHO,
MPOTHOCTUYHOCTI — I1€ BiK Ta PO3Mip TBApUHU Ta crioci0 iX yrpumManHs. CIriji 3a3HaAYKTH, 110 CE30H POKY TAKOK
€ BINIMBOBUM YHHHHKOM Ha IPOSAB TUCPYHKIIIT, ajie mepeBa)KHO 1€ OB’ A3aHO 3 IOMETPOIO Y BECHAHUI Tepiox

POKYy.
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BHUCHOBKH

1.BcraHoBIIeHA 3alIeKHICTF MK IIPOSBOM IIOMETPH y CYK Ta iX crmocodom ytpuMmanHs. Iliomerpa
YacTille peeCTPYETHCS Y CYK B yMOBaxX KBapTHpH (65,1%) B OpiBHAHHI 3 yTPUMaHHSIM B IPUBATHUX Oy JUHKAX
(34,9%).

2. Haiimenmmii Bizcotok (18,8%) TBapuH 3 TUCYHKITIEIO PENPOTYKTHBHOI CHCTEMH BCTAHOBIICHHH B
3UMOBUH mepion. B meii nepiox cepen nucdyHkIii 36,6% BumaakiB 0yJ10 OB’ s3aHO 3 HEILTHICTIO, 18,2% —
3 momeTporo i 15,9% ta 15,4% — 3 mopymeHHIMHU KPaTHOCTI CTATEBUX LUKIIB Ta KiICTO3HUM MEPEPOIKECHHIM
MAaTKH Ta S€YHHUKIB, BIAIIOBIIHO.

3. BcranosneHa 3anexHICTh BiJICOTKY MOMMUPEHHS TUCHYHKINH 3a1eKHO Bij BiKy. Tak, y cyk 1o 2-X
pokiB nuie B 12,2% BunankiB cepel iHIINX AUCHYHKLINH BCTAHOBIIOBAIN HETUTAHICTB, poTH 39,0% y Bimi
BiZ 2-X 110 6- TH poKiB Ta 48,8% — B cTapmomy (3a 6 poKiB) Billi.
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Prevalence of dysfunctions of the reproductive system in bitches depending on age, size, housing
conditions and season

V. Kyrychenko.
Odessa State Agrarian University

The article presents the data of the study, which is devoted to the distribution of dysfunctions of the
reproductive system in bitches and their dependence on age, size, method of keeping and season of the year in
the conditions of Odesa. The study included dogs that, based on anamnestic data and ultrasound diagnostics,
had dysfunctions of the reproductive system. According to the results of the research, the dependence of the
percentage of the dysfunctions’ spread depending on age has been established. So, in bitches under 2 years of
age, only in 12.2% cases was diagnosed infertility, against 39.0% - in mature age and 48.8% - in older age
(after 6 years old). The most pronounced criterion for the manifestation of dysfunction of the reproductive
system (which shows a high degree of dependence and, probably, prognosticity) are the age and size of the
animals, as well as the way they are kept.

Key words: infertility in bitches, age, method of keeping, season of the year, pyometra, acyclia.
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