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INOKA3ZHUKHU IMYHOI'PAMU Y CEPOIIO3UTUBHUX TA
CEPOHEI'ATUBHUX HA TOKCOIIJIA3MO3 KOTIB 3 ATOIIIYHUM
JAEPMATUTOM

Anomauin

Haykosi docnioocenns ekazyioms Ha GIOCYMHICMb €0UHO20 OIACHOCMUYHO20 MeCmy, AKUU
Mi2 6u HaditiHo diaecHoCmysamu amonito Kiuox. [JUCKYCitiHuM 8 HayKosill iimepamypi € NUMAHHs.
Woo0o IHGeKyiuHux azenmié K YUHHUKIE GUHUKHEHHS MAd 3a20CMPEHHs amOniuHo20 0epMamumy.
Oonum 3 maxux 30yonuxie € Toxoplasma gondii. [ocniodcennss mano Ha memi GU3HAYUMU
BIOMIHHOCMI 68 NOKA3HUKAX IMYHOSDAM MIdC CEPONOUMUBHUMU MA CEePOHe2aMmUSBHUMU HA
MOKCONIA3MO3 KOMAMU C AMONIYHUM OepMAmumom, wjo Ha00acmsv MONCIUBICMb KOpe2ysamu
mepanesmu4ti nioxoou npu npoeedeHi NPOMoKoi6 NiKysauHs. B 0ocniosxcenni 6yau 3anyyeni komu
(n=14) 3 ecmaHosneHumM OiacHo30M  «amoniunuti  oepmamumpy. s 00CI0JICEeH S
BUKOPUCMOBY8ANU CMAOLNI308AHY KPO8, AKY 8i0oupaiu 3 niowkipHoi eeHu nepeonniuus. llicas
Npo8edeH s 1aboOpamopHUxX O0CHIONHCEeHb NOKA3HUKIE KpOsi Komu 0yIu po30ileni Ha 08i epynu,
3QNeAHCHO 6I0 HAABHOCMI 68 CUPOBAMYI KPOGI MUMPI6 AHMUMIL NPOMU MOKCONNA3ZMO3Y. AHaniz
OMPUMAHUX OAHUX NOKA3A8, WO 8 2PYNi CepONnO3UMUBHUX 00 MOKCONIAA3MO3Y KOMI8 3 AmOniuHUM
oepmamumom abconromua Kinvkicmo aetikoyumie oyna na 2,89 I' /n (30%) oocmosipno (p<0,05)
oinvwa. Oyinka abcomomuoi KinbKocmi Nonyaayii epanyiapHux J1eukoyumis nokasaid, wo 6
nepwiti epyni Kinbkicms mounoyumie Oyna oocmosipno (p<0,05) 606iui 6irnvwia a KitbKicmo
netimpoginie na 27% (p<0,05). Buwa «xinekicme wneumpoginie 6 nepwiii 2epyni Komig
gidobpasunacs i Ha 30amMHOCMI Yux KiimuH 00 Gacoyumosy, axa medxc Oyna suworo Ha 31%.
Abconromua Kinekicms nimgpoyumie makoorc na 27% oyna 6invuioro 6 nepwii epyni (p<0,05).

Honynayia T- nimpoyumie mana menuty pisHUYlO 8 A6COIIOMHIU KilbKOCMI MIdC 2pynamu
nopisuano 3 epanynoyumamu. Ilpu yvomy pisnuys 6 «xinekocmi midxc epynamu cyononyrnayii 1T-
nimgoyumie He Oyna oonakoeow. Ilpakmuuno He 6CMAHO8IEHO pIZHUYI MIdC aOCONIOMHON0
KIIbKICMI0 NPUPOOHUX KIIepHUX JaiMoyumis, wo GIOHOCAMbCA 00 BPOONHCEHO20 KIIMUHHO20
imynimemy. Ilpu oyinyi cmynens cencubinizayii nimgoyumie 00 HetupoaHmueeHy ma aopeHariHy
BCMAHOBIEHO GUWY CEHCUOLNI3aYil0 00 HeUPOAHMUSeHy Y epynU Komie SKi OViu cepono3umueti 0o
moxconnazmo3y. Omoice, anmuzenne NOOPA3HEHHs. MOKCONIA3MOI0 OP2AHIZMY KOMI8 3 AMONIYHUM
0epMamumom Cynpo8oON*CYEMbCs 30iNbULEHHAM NONYAAYIT IMYHOKOMNEMEHMHUX KImuH ma ix
AKMUBHICHIO.

Knwuosi cnosa: Cunopom amoniunoi wxkipu y «xiwox, FASS, Toxoplasma gondii,
iHeKkyiini acenmu, iMyHOSPAMU, AYMOIMYHHI 3AX80PIOBAHHSL.

Beryn. Cungpom aromiyHoi mkipu y kimok (FASS) — me mkipHa
TINEPUYyTJIMBICTD JI0 aJIEPTeHIB HABKOJMIIIHBOTO CEPEIOBUINA, 0 JIarHOCTYETHCS Ha
MiJCTaBl aHAMHE3Y, KIIIHIYHUX 03HAK Ta BUKIIOUCHHS 1HIIUX IPUYUH JIEPMATO31B, 110
POSIBIISIFOTCS CBepOixkeM [22].
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AHayi3 ocraHHiX JocJigkeHb Ta myOJaikauniii. BiacytHili enuHui
TIarHOCTUYHUHN TECT, KUK MIr OW HaJIMHO JIarHOCTYBATH aTOMil0 Kimok. JliarHo3
CTaBUTHCS Ha OCHOBI TiependadyyBaHOTO AaHAMHE3Y, KIIHIYHMX CHMITOMIB Ta
BUKIIIOUEHHS AU(epeHiiaIbHuX iarHo3iB. Yepe3 pi3HI NPOSIBU 3aXBOPIOBAHHS
3a3BUYail MOTPIOHE pETENbHE MiarHOCTUYHE OOCTEKEHHS, BKIIOUYAIOUM TMPOOHE
BUKIIIOUCHHS JieTH mpoTaroMm 8-12 TmwkHiB [3]. BaxkiuBo ycyHyTH BIUIMB Big OJIiX,
Demodex gatoi Ta iHIIMX €KTONApa3HWTIB Ta CHAONAPA3UTIB, XapUOBHX aJECPICHIB,
OaktepiasibHOT 1H(EKIT MIKIpW/mioaepMii, HaJMIPHOTO 3pOCTaHHS JPDKIXKIB Ta
npoBecTH AuQEpeHIiaibHy MIarHOCTUKY TIepe] BCTAHOBJIEHHSM OCTaTOYHOIO
niarmosy [14].

3ananenns npu FASS cymnpoBokyerbest eozunoduiamMu Ta JimMEGouTaMu, 1o
BKa3ye, pa3oM 3 €KCIPECI€0 IIUTOKIHIB, HA HASIBHICTh y JIEIKUX (HE y BCIX) KIIIOK
IMyHHOI nucperynsauli T-xenmepis 2-ro tumy [9].

JIuckycCliHUM B HayKOBIH JIITEpaTypi € NUTAaHHS M[0J10 1H(EKIIHHUX areHTIB SIK
YMHHUKIB BHUHWKHEHHS Ta 3arOCTPEHHS aToIMYHOTO aepMaTuTy. OJHHM 3 TaKuX
30ynaukiB € Toxoplasma gondii. IlkipHi nposBU 3a3BHYail MOB'A3aHI 3
IMYHOCYTIpECI€I0 TICIIsT KOPTUKOCTEpOinHOi Teparmii Ta TpaHcuianTamii [11, 15, 16].
YpakeHHS XapaKTEpHU3yIOThCA EPUTEMATO3HUMH EMiJepPMAIIbHUMHU  BY3JIMKaMH,
MIOTPaHyJIeMAaTO3HUM  JEPMATUTOM, IO  HEKPOTU3Y€,  MAHHIKYJIITOM 3
0araroocepeIKOBUM BAaCKYJIITOM 1 CYIAMHHUM TpoMOo30M. Benmka KUIBKICTb
nitepatypu [6, 7] Bka3ye Ha Te, 110 BipycHi iH(QEKIIIi y KOTIB MOXKYTh IPUBOTUTH 10
KJIIHIYHOTO TOKCOIUIa3Mo03y. byslo omucaHo Jekijibka BHUIAJKIB  KJIIHIYHOTO
TOKCOIUTIa3MO3y y KIIIOK y MOeaHaHHI 3 BipycoM imyHoaedinuty kimok (FIV) [10].
[TozutuHuit TuTp IgG BimoOpaxkae momepenHio Ait0 Ta JareHTHY iH(ekuiro. IgG
MOke OyTW BHSBICHUN dYepe3 YOTUPH TIDKHI MICHS 3apaKEHHS 1 3aJIMIIA€ThCs
MMO3UTUBHUM TMPOTITOM Oararbox poOKiB (MIMOBIPHO, MPOTATOM YCHOTO JKHUTTH) Y
3apaKEHUX KIIIOK Yepe3 aHTUTCHHY CTUMYJILI HUCT Opaau3oiTiB [12]. buibm
CHIPHUM MUTAHHAM € T€, UM JIKapl MOBUHHI BU3HAYATH TUTPU TOKCOILIA3MH Y KILLIOK
nepeja Mo4yaTkoM MpUOMY OKJIALMTHHIOY, BPaXOBYIOUM, IO IHTEPHpPETALlisl TUTPIB
aHTHTII HeHadilHa [13].

MerTa. Jlane J0CIIIKEHHS MaJIo Ha MET1 BU3HAYMTH BIAMIHHOCTI B IIOKA3HUKAX
IMyHOTpaM MK CEpOMO3UTUBHUMH Ta CEPOHETATUBHUMH Ha TOKCOILJIA3MO3 KOTaMU C
aTOMIYHUM JIEPMATUTOM, 110 JACTh MOXJIMBICTH KOPET'YBAaTH TEPANEBTUYHI IMiIXO0IU
P TPOBEJICHHI MTPOTOKOJIIB JIIKYBaHHS.

Buksiaa ocHOBHOro martepiany gociaixkeHHs. JocimiKeHHS TPOBOIWIN Ha
0a3i BerepuHapHOi KiiHIKH M. Opjecu, OGaratonpodinsHOi JadopaTtopii OaechKoro
Jiep>kaBHOTO arpapHoro yHiBepcuteTy Ta 1Y «IHCTUTYT O4yHUX XBOPOO 1 TKAHHMHHOI
tepanii iM. B.Il. ®inaroBa HAMH VYkpainn». B nocnimxenHst Oyiau 3aimydeHi KOTH
(n=14) 31 BCTAHOBJIEHUM JIarHO30M «aTOMIYHUU aepMaTtuT». s  mociimKeHHSs
BUKOPUCTOBYBAJIM CTaOLI30BaHy KpOB, SKY BIIOMpanu 3 MIAMIKIPHOI BEHHU
nepeamniyyus. [licas npoBeneHHs 1abopaTOpHUX AOCTIIHKEHb OKAa3HUKIB KPOBI KOTU
OyJM pO3JAUICHI Ha JIBl TPYNH, 3aJIEKHO BiJ] HasIBHOCTI B CHPOBATIII KPOBI TUTPIB
aHTHUTLI MMPOTU TOKCOIUIa3MO3y, a caMme: Tepiia rpyna n=5 (BUSIBICHO TUTPU aHTHUTLI
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IPOTH TOKCOIUIa3Mo3y); Apyra rpyna n=9 (He BHSBJICHI TUTPU AHTUTLI MPOTH
TOKCOILIa3MO3y).

Tutp antutin BuzHayanu MetonoM ELISA 3 BHUKOpHCTaHHAM TECT CHCTEM
BupoOHunTBa @panii (IDvet). [aTepnperartiss pe3ynapTaTiB Npyd BU3HAYEHHI TUTPY
IgG Tokcomnazmosy: < 40 — HeraTuBHUI pe3ynbTar, 40 - 70 — cymMHIBHUH pe3ybTarT,
> 70 — no3utuBHUM pe3ynbTat (S/P %).

BusnaueHHss BMICTy aOCOMIOTHOI KUIBKOCTI JISHKOLMTIB, HEUTpodiIiB Ta
MOHOITUTIB TPOBOAMIM 3a JOMOMOTOI aBTOoMaTu4HOro anamizaropa BC-5000VET
MINDRAY (Kwuraii).

Buznauenns BMicTy abCom0THOT KUTBKOCTI T-MiM(pOIUTIB Ta X CyOnmOmyJIsiii
OPOBOJWIM 32  JOMOMOIOK  METOAY CHOHTaHHOTO  PO3ETKOYTBOPEHHS 3
epuTpoUTaMu OapaHa B sikocTi MapkepiB. [lizpaxoByBaiii po3eTku y nmopapOooBaHUX
3a PomanoBchkuM-I'iM3010 Ta BucymeHux Mas3kax. [lo T-po3erkoyTBoprorouux
TM(QOUUTIB BIAHOCUIM KIITHHHU, SKI TpPHETHATUM N0 cebe He MEHUIE TpbhoX
epuTpolUTiB OapaHa. Bu3zHaueHHsT BMICTYy aOCOIIOTHOI KiTbKOCTI B-mimdonuris
MIPOBOAMIIM METOJOM PO3ETKOYTBOPEHHS 13 CEHCUO1II30BAHUMU €PUTPOLIUTAMU MHUIII
y SIKOCT1 MapKepiB.

Peakirito 3 Bu3HaueHHs1 ParonuTapHoOi aKTUBHOCTI HEUTPOQIIIB MPOBOAUIN B
96-KOMIpKOBUX IUIAHIIETAX MJisi IMyHOJIOTTYHHUX PEAKIId 3 KOMIpKaMU MICTKICTIO
0,2m71 Ta kpyrauMm gHoM. TecT daronutosa npooawm 3 goaasanHsm 0,06 mia 0,1%-
BO1 CYCIEH31i KIITUH MEKapChKUX APDKIUKIB, 1110 MOMEPEHHLO0 BOUTI HarpiBaHHsIM. B
npernaparax MiIpaxoBYBaJIM KUIBKICTh (arouutyouux HeTpodinie Ha 50
HehTpodiniB. 3a daromuTyrody BBaXKaJIM KIITHHY-HEUTpPO(Qii, IO MOTIMHYB 1 Ta
OLIbIIE JPIKIKOBY KIITHHY.

[Ipn XpOHIYHIA TOKCOIUIA3MO3HIM 1HBAa3li MarOTh MiCI€ MIKIPHI MTPOSBU
3aXBOPIOBAHHS, L0 3aJIeXaTh B1J (PYHKIIOHAJIBHOIO CTaHy IMEYIHKM Ta IMYHHOI
CUCTEMHU. Y KINIOK TICTONATOJIOTIYHI OCOOJMBOCTI  ATOMIYHOIO  JE€PMATHUTY
BKJIFOUAIOTh IEPUBACKYJISIPHY a00 Mudy3Hy aepmanbHy 1H(ibTpanito T-mMpouuTis,
AKTUBOBAHUX AHTUTCHNPE3EHTYIOUHMX KJIITHH, €03UHO(UIIB, MakpodariB Ta BEJIUKOi
KiTbKOCTI TydHUX KJITUH [18]. 3Haune 30unbimenus CD4+ T-kmitun, IL-4 Ta CDla+
JNEHAPUTHUX KIITHH OYyJI0 BHUSBICHO Yy HIKIPl KIIMIOK 3 aTOMIYHUM JIE€PMATUTOM, IIO
BKa3ye Ha IMyHHY auc(]yHKIIiro, onocepenkoBany Th2 [18].

AHani3 oTpuMaHuX JaHuX (Tadauils 1) CBITYUTH, IO B TPYIl CEPOMO3UTUBHUX
710 TOKCOTIJIa3MO3y KOTIB 3 aTOMIYHUM JEPMATUTOM a0COJIFOTHA KUTHKICTh JIEHKOIIUTIB
oyna wa 2,89 I'/n  (30%) mocroBipHO (p<0,05) Oimpmioro. OriHka aOCOIFOTHOT
KUIBKOCT1 TIOMYJIAIIl TPaHYJISPHUX JIEWKOIMTIB TMOKa3ana, IO B MEPIIi Trpyri
KUIBKICTh MOHOIIUTIB OyJia nocTtoBipHO (p<0,05) BABIYI OUIBIIOI, a KITBKICThH
HerTpodinie — Ha 27% (p<0,05). Bumia kibKicTe HEUTPO(D1IIB B MepIiil rpymi KOTIB
BiJI00pa3uiiach 1 Ha 3[IaTHOCTI IUX KJITHUH J0 (parouurtosy, sika Tex Oyyia BUIIOK Ha
31%. AOcomoTHa KUIBKICTh JIM(OUHUTIB TakoX Ha 27% Oyna OLIbIIO B HEpIIii
rpymi (p<0,05).

[Tonymsiis  T-mim@OUUTIB K KJIITHH, IO BIAHOCATHCS JO aJalnTHBHOIO
IMYHITETY Ma€ MEHIIY PI3HUII0 B a0COMIOTHIM KUIBKOCTI Mk IpylaMH MOPIBHSHO 3
rpanynonutaMu. [Ipu npoMy pi3HUIA B KIUIBKOCTI MK rpynamu cyomomyssuii T-

7
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aimponuTiB He Oyna oAHakoBOW. Tak, KUTbKICTh T-XeNmepHUX KIITHH B MEPIIii
rpyni Ha 21% (p<0,05) Oyna Ginbiioro, a T-utoTokcuunux — Ha 31% (p<0,05). Tak
aK 1 momyssiist T-miM$onuTie, pi3HUIS B aOCOMIOTHINA KUTBKOCTI B-miMbomruTiB Mix
rpynamu Oyjia MEHIIOIO B TOPIBHSAHHI 3 TPaHyJSIPHUMHU JICMKOIIMTaMHU 1 CKIajasa
21% (p<0,01).

Taomung 1
IToxka3HUKM iIMYHOTpaM y KOTIB 3 aTONIYHUM AePMATHTOM 3JI€KHO Bijl
HasiBHOCTI B KpoBi IgG npotu TOKCOMIa3MO03y

I'pynu TBapun
AOCOJIOTHA KUIBKICTh KJIITHH, I'/71 1-ma rpyna 2-ra rpyna
(n=5) (n=9)
JlerikouuTn 9,54+0,45 6,65+1,12*
Jlimbonutu 3,57+0,1 2,61+0,5%*
Monouutu 0,85+0,05 0,42+0,1%*
Heiirpodinu 3,78+0,23 2,75+0,57*
T-mmdbonutu 2,02+0,04 1,62+0,25%*
T-xennepHi 1MOOIUTH 1,57+0,03 1,23+0,04*
T-nuToTOoKCHYHI TIM(OITUTH 0,46+0,009 0,32+0,007*
B-nmimdorutu 0,470,065 0,37+0,09**
IMyHOpEryIsITOpHUHN 1HIEKC 3,44+0,08 4,0+0,05
[Tpupoauux KijgepHUx JiMGOIHTIB 0,32+0,006 0,31+0,09
daronuTapHa aKTUBHICTh HEUTpobLiB, ['/1 2,32+041 1,61+0,27*
Cryninp ceHciOuTi3aIii 10 HeHPOAHTUTEHY 12,0+0,71 9,0+£2,16%*
Cryninb ceHcuOUTI3aIlli HA aJipeHalliH 8,2+0,84 8,6+2,67

* p<0,05 — mopiBHSAHO MiX rpynamu; ** p<0,01- mopiBHAHO MIX rpynamMu

[IpakTHYHO HE BCTAHOBJIEHO PI3HULI M1k a0COIIOTHOIO KIIBKICTIO MPUPOTHUX
KUTepHUX JIM(OLUTIB, IO BIAHOCITHCS 10 BPOJKEHOTO KIITUHHOTO IMYHITETY.

[Ipyn omiHII CcTymeHs ceHcuOimizamii JiMQOIUTIB /10 HEHPOAHTHUTCHY Ta
aapeHaniny (in vitro) BCTAHOBJIEHO BHIIY CEHCHUOLTI3AINIO JI0 HEUPOAHTUTEHY Y
IpyIH KOTIB, sIKI OyJIM CEpONMO3UTHUBHI 0 TOKCOIIa3Mo3y. CTymiHb CTPECOBAHOCTI B
OpraHi3mi KOTIB MEpIIOi TPyIH, SKa BHpaxanaach y BIICOTKY CEHCHOLTI30BaHHUX JI0O
anapeHaniny JiMQonurtiB, Oyjia MEHIIOK TOPIBHSIHO 3 CEPOHETAaTUBHHMH Ha
TOKCOTIJIa3MO3 KOTaMH.

3a JiTepaTypHUMH JIaHUMH TOKCOIUIa3MO3 MOXe OyTH €eTIOJOTIYHHM
(dakTopoM, SIKUH CIpHUSi€ PO3BUTKY ayTOIMYHHHUX 3aXBOPIOBAHb PI3HUX OPraHiB 1
CUCTEM, B T.4. 1 IIKipH, K HalOUIBIIOTO oprany B oprasizmi [1]. IlIkipHi Bupa3ku Ta
rinepeMivHi By3JIMKHU TaK0X OyJIM 3apeecTpOBaHI SIK KIIHIYHI 03HAKH TOKCOIIa3MO3Y
[2]. TIpu 3apaxkerni Toxoplasma gondii po3BUTOK 3aXBOPIOBAHHS TAKOX 3aJICIKUTh
BiJl TUITY TOCTIOAAps], HOro TeHETUYHOTO (POHY Ta, 3BUYANHO, IOT0 IMyHHOT'O CTaTyCy
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[21]. Takum grHOM, OYAB-SKi Te(PEKTH KIITHHHOTO IMYHITETY CXHJISIOTH TOCIOIAPS
0 TpPOSIBIB TOKCOIJIa3MO3y. Y  BIANOBIAbL Ha TMOIIKO/PKEHHS, BUKIUKAHE
IPOHUKHEHHSM Taxi30iTiB, eMTeMalbHl KIITHHU IUTYHKOBO-KUIIIKOBOTO TPaKTy
BUPOOJISIIOTh XEMOKIHHU, SIKI JIIOTh SIK XIMIYHI MOCEPEIHHKH, IO MPU3BOAUTH IO
3aJIy4eHHS JCHAPUTHUX KJIITHH, MakpodariB Ta HEUTpoUIIB O MICIS YIIKOKCHHS.
[IpoHMKHEHHA Taxi30iTiB y IIi 3amajgbHl KIITHHH CTUMYJIOE BUPOOJICHHS
iHTepaehkiny-12, saxuii 1HAYKye cuHTe3 1HTepdepony-y (IFN-y) mnpupomnumu
KiiTiHaMu-kiiepamu  Ta  T-mimdoruramu  [20]. OtpumaHi HaMH pe3ysbTaTd
MMOKa3yI0Th, 110 Y CEPOTIO3UTUBHUX HAa TOKCOILIA3MO3 BHUIHK piBeHB T-TiMQOIUTIB,
aje TpPU LBOMY KUIBKICTh MPUPOAHUX KUIEPHUX JIMQOIUTIB B 000X Trpymnax
OJIHAKOBAa, 0 MOKE CBIAYUTH MPO TE, IO B MEPIO MOCTIKEHb aKTUBHICTH T-
TiM(OUKUTIB HE TOB’si3aHA 3 MPSMUM BIUIMBOM AHTUIEHIB TOKCOIUIa3MU. MoxkHa
TaKOX MPUIYCTUTH, 10 y IIUX KOTIB 3apa’K€HHs BIJIOYJIOCS 3aJI0BrO J0 KJIIHIYHOTO
MPOSIBY aTOMIYHOTO JE€PMATUTY a BIAMOBIJHO TOKCOIUIA3MO3 HOCHUTH XPOHIUHUM
xapakTep. 3HayHe 30uiblieHHs KiabkocTi kmituH CD4+, CD3 Oyna BUSIBIEHO Y
KIIIOK 3 aTONIYHWM JSpMaTUTOM B I1HImMX gocmipkeHHsx [18]. Lle mo3Bosse
CTBEPJIKYBaTH, 110 B HAIIOMY JOCJIJI)KEHH] BUILIMNA BMICT aOCOMIOTHOI KijbKocTi T-
TM(OUUTIB CEPONMO3UTUBHUX HAa TOKCOIUIa3MO3 KOTIB MOB'SI3aHUI caMe 3 MPOSIBOM
3amajabHO1 PeaKIlii MKIPH 1, MOXKJIUBO, BUIIIA AKTUBHICTh IMYHOKOMITIETEHTHUX KJIITUH
€ pe3yJIbTaTOM TONepeHbOT ceHCUOTI3aIlli 30y JTHUKOM TOKCOIUIa3Mo3y. Mapkepom
ydacTi 1HQEKIii y PO3BUTKY 3alalibHOTO MPOIIECY MPH aTOMIYHOMY JEpMaTHTI Y
HalIuX JAOCTIIHPKEHHIX MOKe OyTH OJHOYACHO BMILA KIJIBKICTh SIK TPAHYJISIPHUX TaK 1
arpaHyJSIpHUX JIEWKOILIUTIB B TPYIi CEPOMO3UTUBHUX Ha TOKCOILUIA3MO3 KOTiB. Take
MPUNYIIEHHA MIATBEPIKYETHCS 1 B JOCHIHKEHHSIX 3alallbHUX MPOLECIB y KOTIB, 1€
PEaKTUBHUII MOHOIIMTO3 BUHUKAE Yy KIIIOK B yMOBaX, KOJM MOTPIOHMM (paromuTos,
npu iHeKIisX Ta HeKpo3l. OaHak 30UTbIICHHS MOHOIIUTIB, SIK MPaBHUIIO, TIOMIpPHE, 1
MOHOIIMTO3 CIIOCTEPIraeThCs pijlle, HXK HEUTpoPiiis npu 1HPEKIIHHOMY 3amaleHH1

[4].

B iHmmx npociipkeHHAX OyJIo JOBEACHO, IO CHOCTEPIraiocs 3HUKEHHS
(arouuTapHOi aKTUBHOCTI MOHOHYKJE€apHHUX (PArouuTiB y MAaILI€HTIB 3 aTONIYHUM
JIEPMAaTUTOM y BCIX JochijkeHux rpymnax [8]. Buma daromurapHa akTHBHICTH Y
CEPOIO3UTUBHUX KOTIB B HAIIOMY JOCIIHDKEHHI MOXE IMiATBEPKYBaTH aKTHBHICTh
AQHTUTEHIB 1H(EKIIIHOr0 areHTy Ta iX BIUIMB Ha 3/aTHICTb HEUTPODUIB 10
¢aromuTo3y. Takoxk Ha aKTUBHICTH 30y/HHKA B MEPIIiil Ipymi KOTiB MOKa3ye 1 BUIIA
ceHcuOLTIZaIig JIMPOIUTIB 10 HEHMPOAHTUIeHIB Ta HIDKYAa CEHCHOLTIZAIl [0
aapeHaininy in vitro. IMyHHa BIIMOBIJL HA 1M MATOTEH € OYEBUIHUM MOTCHIIHHUM
dakTopoMm, M0 CIpHsie HEBPOJIOTIUHUM Ta TOBEAIHKOBUM 3MiHaM. DEHOTUIT BTpATU
CTpaxy J00pe oOXapaKTEepU30BaHUMN: XpOHIYHO 1H(]IKOBaHI TPU3YHU OUIbIIEC HE
pearyroTh Ha 3amnax KilllKd CTPaxoM, 1 CIIpaBil MPUPOIHS PEaKIlisl BTEUl 3MIHIOEThCS
Ha TsokiHHS [6]. TlepenOauaeThcs, mo B AUKIA MPUPOAL € MPU3BOIUTHL O
30UTbIIEHHST XMDKAITBA TPU3YHIB 1 MOJIETHIYE MOMIMpPeHHs napasuta cepen Felidae,
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ocraToyHOro rocrmomaps Toxoplasma gondii, B skoMy BimOyBaroThCs BCi cramii
CTaTEBOI0 >KUTTEBOTO LUKIY [S].

BucHOBKH Ta NMepCHeKTHBH MOJAJIBIIUX A0CTiTKeHb. OTXe, B HAYKOBIi
JiTepaTypi JOCTaTHBO CYMEPEeWwIMBI JaHI MIOJ0 PO MIKPOOPraHi3MiB Ta IX
MOPOAYKTIB B PO3BUTKY CIPUHHATIMBOCTI O PO3BUTKY PI3HOMAHITHUX aTOMIYHHUX
po3nmaniB  BKIOYarodM  JaepMmatutd. [loTpeOye  TMOMambmIoro  TOCIiKCHHS
IIUTOKIHOBUH Mpo(diIb CEpONMO3UTUBHUX HA TOKCOIUIA3MO3 KOTIB 3 aTOIMIYHUM
JEPMATUTOM, IO JACTh MOKJIMBICTh 3’SICYBaTH MATOTCHETHYHI MEXaHI3MHU IMepediry
3amaneHHs. Pa3om 3 TUM clig 3poOWTH BHCHOBOK, IO AHTUTCHHE IOAPA3HEHHS
TOKCOILJIa3MOIO0 OpPTaHi3My KOTiB 3 aTOMIYHUM JIEPMATHTOM CYIPOBOKYETHCS
301IBIIICHHSAM TOITYJIAIIT IMyHOKOMITIETEHTHUX KJIITHH Ta iX aKTUBHICTIO.
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IMMUNOGRAMA INDICATORS IN TOXOPLASMOSIS-SEROPOSITIVE
AND SERONEGATIVE CATS WITH ATOPIC DERMATITIS

Abstract

Scientific studies indicate the absence of a single diagnostic test that could reliably diagnose atopy
in cats. The question of infectious agents as factors in the occurrence and exacerbation of atopic
dermatitis is debatable in the scientific literature. One of such pathogens is Toxoplasma gondii. The
study aimed to determine the differences in immunogram parameters between seropositive and
seronegative to toxoplasmosis cats with atopic dermatitis, which will provide an opportunity to
adjust therapeutic approaches when conducting treatment protocols. The study involved cats
(n=14) with a diagnosis of "atopic dermatitis”. Stabilized blood was used for the study. It was
collected from the subcutaneous vein of the forearm. After laboratory tests of blood parameters, the
cats were divided into two groups, depending on the presence of anti-toxoplasmosis antibody titers
in the blood serum. Analysis of the obtained data showed that in the group of seropositive to
toxoplasmosis cats with atopic dermatitis, the absolute number of leukocytes was significantly
(p<0.05) higher by 2.89 G/I (30%). The assessment of the absolute number of the population of
granular leukocytes showed that in the first group the number of monocytes was significantly
(p<0.05) twice as high and the number of neutrophils — by 27% (p<0.05). The higher number of
neutrophils in the first group of cats was also reflected in the ability of these cells to phagocytosis,
which was also higher by 31%. The absolute number of lymphocytes was also 27% higher in the
first group (p<0.05). The population of T-lymphocytes had a smaller difference in absolute number
between the groups compared to granulocytes. At the same time, the difference in the number
between the groups of T-lymphocyte subpopulations was not the same. There was practically no
difference between the absolute number of natural killer lymphocytes, which belong to innate
cellular immunity. When assessing the degree of lymphocyte sensitization to neuroantigen and
adrenaline, a higher sensitization to neuroantigen was found in the group of cats that were
seropositive for toxoplasmosis. Therefore, antigenic irritation by Toxoplasma of the body of cats
with atopic dermatitis is accompanied by an increase in the population of immunocompetent cells
and their activity.

Keywords: Atopic skin syndrome in cats, FASS, Toxoplasma gondii, infectious agents,
immunograms, autoimmune diseases.
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PEITOHAPHE 3ACTOCYBAHHS AHTUBIOTHUKIB TA IIPEITAPATIB
HOJIY B KOMILUIEKCHUX CXEMAX JIKYBAHHSA KOPIB 3A
HICJTAOTEJBHOI'O EHAOMETPUTY

Anomauin

Iicnaomenvnuii  enoomempum € OOHUM i3 HAUYACMIWUX VYCKIAOHEHb nyepnepir y Kopis,
MOdice CNPUYUHAMU NAMON0IYHI 3MIHU He MINbKU 8 mamyi, a i y [HWux 6i0diniax cmamesoi
cucmemu ma 8 opeauizmi 6 yinomy. Ocobaugoi 2cocmpomu npoobema 20Cmpo-eHIHUX YCKIAOHEHb
Kopie Habysac mooi, KoIu Ha ML po31ady MeXaHizmie 3axXucmy OpeaHizmy nicis Omeiuy, JiKy8aHHs
HeceoeyacHe ma Headekeamue. Y cmammi npeOCmasieHi pe3yibmamu OO0CHIONHCEHHA NO
PErioHapHOMY 3ACMOCY8AHHI AHMUOIOMUKIS, npenapamis 100y ma aMipuOuHy 6 KOMMNJIEKCHUX
cxemax JIIKYBAHHA KOpIi@ 3a nicisiomenvHo2o eHoomempumy. bynu wuayxoso o00rpynmosani,
po3pobneni ma anpobo6aHi KOMNIEKCHO-NOCANIO08HI cXeMu JIKY8AHHSA XB0pUX HA 20CMpPUll
eHoomempum Kopie. XapakxmepHoi 0coOau8icmio nicisiomenbHo20 eHOOMempumy y Kopie € 1020
BeIUKA PIZHOMAHIMHICMb 30YOHUKIB, 20N08HUM YUHOM YMOBHO-NAMOLEHHOI MIKpoghaiopu, wo
no36aenie oame 20CmMpo-2HiliHe 3aX80PI0BAHHA HO30102IUHOI cneyugiunocmi. bakxmepionociyvHumu
oocniodxceHHaMU 0yn0  i0enmugikogano OaxmepianbHy MIKpo@Iopy 3 MAmMKOBO-8ACIHANbHUX
8UOIIEHb, BUSHAYEHO AHMUOIOMUKOUYMAUBICIb 30YOHUKIE eHOOMempPuUmy, 32i0H0 4020 NPOBOOUBCS
niodip ammumikpoOHux npenapamis. Y saxocmi emiomponHoi mepanii 3a pe3yibmamamu
MiKpobiono2iunux mecmie Oyau nidibpani KomMOIHayii aumubOiomuKie OKCUMempayukiiny ma
MULO3UHY Y NOEOHAHI 3 npenapamamu 1ody. B ocnosi payionanvnoi mepanii kopie 6)10 NOKIAOEHO
perionapHe  668e0eHHs  JIKAPCbKUX — Npenapamis: y — GHYMPIWHIO — 30YX6UHHY  apmepiro,
BHYMPIUHLOBEHHO, NAPABARIHAILHO MA GHYMPIUHbONIX6060. Ycmanosneno, wo Kombinosane
BHYMPpIUHbOapmepiaibHe 88e0eHH AHMUOIOMUKIE ) NOEOHAHHI 3 YMEPOMOHIYHUM Npenapamom
«amMipuoOuH» 8UABUNOCS OiNbUL eheKMUBHUM MemOOOM JIIKYBAHHS KOPI8 3a HIUHO20 eHOOMempumy,
HIJIC IX PEeKOMEHOO0B8AHI HACMAHOB0W GHYMPIUHbLOM 3081 IH ekyii. BeedenHs anmumikpoOHux
npenapamie y mMazicmpanbHy cyOUuHy Mamku 00380JI€ CKOHYEHMpPY8amu ix papmarxono2iuny 0iio y
Namon02iuHOMY B02HUWI, WO NOZUMUEHO GNAUHYIO HA Pe3yIbmamu NiKYaAHHA Md GIOHOBNeHHs
siomeoproi  ¢hyukyii kopie. ILle MmoodcHa noscHumu cumepeiuHow Oi€lo  0aHoi KOMOIHayii
anmubiomuxie, 0onoeHenoi UoOOmMepanicio, a MAKO*C PAYIOHANLHUMU — MEMOoOaMu  ix
3aCMOCY8aHHA.

Knwuoei  cnoea: kopoea, mamka,  eHOoMempum, — aHMUOIOMUK,  pPeriOHApHO,
BHYMPIUHbOAPMEPIAILHO, NAPABALIHATILHO, UO0O.

Beryn. BiarBopeHHsS MOJOYHOTO TOTOMIB’SL - OJWH 3 HAWOUIBII CKJIATHUX 1
3aTpaTHUX TMPOLECIB y TBapUHHMULTBL. He3Bakaloum Ha ycCHmixu Cy4dacHOi
BETEPUHAPHOI MEIUIMHHU, PENpOAYKTUBHA €(EeKTHBHICTb, B MepUIy 4Yepry
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BHUCOKOMNPOAYKTUBHUX  KOpPiB, (AKTUYHO 3HUXKYETHCS B YChOMY CBITI, TOMY
CHUIbHUMU 3YCWJUIAIMUA BETEpUHApHUX (axiBIliB, TBAPUHHUKIB Ta CEJEKIIOHEPIB
HEoOX1IHO BUpIIIMTU JaHy mnpobremy [1.] Benmka KiIbKICTh HAYKOBHX IIpallb
BITUM3HSHUX Ta 3apyODKHUX JOCTIAHUKIB CBIAYWTH, IO YaCTOTA MiCISOTEIHHUX
3aMajbHUX 3aXBOPIOBAHb CTAaTEBHX OPraHiB y KOPIB HE 3HWXKYETHCS 1 BOHH
IIPOJIOBXKYIOTh TOCIZIATH YiJbHE MICIIE B CTPYKTYpPl aKyIIepChKOi MaTOJOr1i Y KOpIB.
bmusbko 80% - 100% Benukoi poraToi Xya00u MaTuMe OakTepiajabHe 3a0pyIHEHHS
MOPOKHUHU MaTKH B TIepIi 2 THXKHI miciig oteny [2]. Lle 3a0pynHeHHs € npupoaHuM
1 HEMUHYYHUM, aJDKE MPOTATOM KOPOTKOTO MEPiojay yacy Micis POIiB eHIOoMETpii
BIJIIAPOBYETHCS Ta BIJHOBIIOEThCA. Y  cepenHboMy 80% KOpIiB  yCHIIIHO
CIPABJISIIOTHCA 3 111€10 0aKTepiaIbHOI0 KOHTaMiHaIll€ew, npoTe 0au3bko y 20% Kopi
BIPOJAOBXK 21 AHS MIcCAs OTENy B MaTLl MOXYTh BUHUKATH TOCTPO-THIMHI MPOLECH.
LpoMy crpusitoTh METa0OJIIYHI pO3TaAN Ta BUPAKEHUN HEraTUBHUN €HEPreTHYHUN
OamaHc, po3/daJ MeEXaHI3MIB IMYyHHOI CHCTEMH, HECBOEYACHE Ta HEaJICKBATHE
aikyBanHs Tomo [1; 3-5].

Oco06imBO1 roCcTpOoTH TPOoOJEeMa TOCTPO-THIMHUX YCKJIQJHEHb IyepIepiio y
KOpiB Ha0yBa€ TOMAl, KOJM Ha T PO3JIaJy MEXaHI3MIB 3aXUCTy OpraHi3My IMiciis
POJIB, JIarHOCTHKA Ta JIIKYBaHHS BUSBWIMCS Hee(EKTUBHUMHU. SIK HACTITOK I[HOTO
ypaXXeHHs] BHYTPIIIHbOI OOOJOHKM MATKH 3aroCTPIOETHCS Ta YCKIIAJHSETHCS, IO
OpU3BOJUTH O TMOIIMPEHHS 3alajbHOrO MPOLECY 1 PO3BUTKY OLIbII BaKKUX
naToJjoriyHux Gopm metpury. IlicasoTenbHU €eHIOMETPUT TAKOXK CIPUSIE PO3BUTKY
IHIIMX 3aXBOPIOBAHb CTaTEBUX OpraHiB, sKI YacTO MPU3BOAATh 3HMKECHHS
depTriibHOCTI Ta Oe3rumians camok. KopoBu, sKi oOxyXalud TICHS JIIKyBaHHS
KJIIHIYHOTO €HJOMETPUTY, MAaTUMYTh MOKA3HUKH 3aIllTiAHEHHsT mpubau3Ho Ha 20%
HUXKYl, HDK KOpOBU 3 (i310J0riyHUM mnepedirom myeprepito, a 01 3% 3 Hux
3aIMIIATUMYThCS  Oe3rIiAHMMU  Ta OyayTh BimOpakoBani [5]. KuiHiuaMil 1
CYOKJIIHIYHMM EHJOMETPUT y KOpIB MOB’SA3YIOTh 13 3HWKEHHSAM MPOJYKTUBHOCTI
Mosioka Ha 0,6—1,03 kr/KopoBy/neHb, 3HWKEHHAM BMICTY UpPY Ta OlJIka B MOJIOLI],
301IBIICHHSAM KUIBKOCTI COMaTUYHHMX KJIITHH y MoJjoli [6].

B akymiepcpkiil mpakTHIll 3 METOI0 AaHTUCENTUKH HAMOUIbII MOIIMPEHUM €
BHYTPIIIHBOMAaTKOBE BBEJICHHS aHTUOAKTEplaJbHUX TMpernapariB, BKIIOYAIOYH
AHTHOIOTUKH; CHCTEMHY aHTHOioTHKOTepamito (X MiAMIKIPHI, BHYTPITHHOM SI30Bi,
BHYTPIIIHLOBEHHI 1H’€KIIii), a Tako ix KOMOIHOBaHI crHocoOu BBeACHHA. Sk
CTBEP/IKYIOTh PsJl AOCTITHUKIB, 3aCTOCYBAHHS JIMIIIE CAMUX BHYTPIIIHHOMATKOBHUX
BBEJICHb aHTUCENTHKIB, YACTO HE 3MEHILYE O3HAK CUCTEMHOTO ypa)XXCHHS OpraHi3My,
BUKJIMKAHOTO THIMHUM eHAoOMeTpuTOoM. [Ilpu 1bOMYy BHHHKAIOTH OUIBII BHUCOKI
KOHIICHTpAIli pemnapariB B €HJAOMETPii, TPOTE€ BOHU HE MPOHUKAIOTH B TOBIIY MaTKH
Ta 1HII PENpOJyKTUBHI OpraHv. AHaJI3 IOBIJIOMJIEHb HAYKOBIIIB Ta MPAaKTHKIB
CBIJTYUTH, 110 CUCTEMHE 3aCTOCYBaHHS aHTUOIOTHKIB JIJISl JIIKYBaHHS KOPIB 3 TOCTPUM
€HJOMETPUTOM MOKe OyTH OLIbII AOLUUIBHUM, HIXK X BHYTPIIIHBOMATKOBE BBEJICHHS

[7-9].

XapakTepHOIO OCOOJIMBICTIO MICISOTEIbHUX CENTHUYHUX YCKIaAHEHb Y
KOpiB € PI3HOMAHITHICTh 30yJIHUKIB €HAOMETPUTY, TOJOBHUM YHMHOM YMOBHO-
natoreHHoi Mikpoduopu. lle mo30aBisie TOCTPO-THINMHI 3aXBOPIOBAHHS MAaTKHU
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HO30JIOT1YHOI crenu(igHOCTi, TOMy B OCHOBI €TIOTPOMHOI Teparii KOpiB 3a
EHJIOMETPUTY € 3aCTOCYBaHHsS aHTHOAKTEpiaJbHUX IIpPENapaTiB IIHPOKOTO
CIIEKTPY Jii, SIKi BOJIOJIIFOTh BUPAKCHUM OakTepunmaHuM epexkrom [10; 11].

Yepe3 iHGEKIIHY €TIONOTII0  C€HIOMETPUTY BHHHKA€ HEOOXITHICTh
3aCTOCYBaHHS aHTHUCEIITHUKIB, Cepel SKUX HAWOUTbIl e(eKTUBHUMHU Ta B)KUBAHUMH €
anTuO1oTHKH. OHAK MIHUPOKE 1 HE 3aBXKIU BUIPABJAAHE 3aCTOCYBaHHS aHTHOIOTHKIB
CIIpUSIE TIOSIB1 TOMIPE3UCTCHTHUX IITaMiB OakTepiil, MOKe BUKIMKATU THUCOAKTEPiO3,
IMYHOCYTIPECII0, aJIepriio Ta 1HII yckiaaaHeHHa. ToMy aHTHO10THKOTEpaItisl TOBUHHA
OyTH aJeKBaTHOIO Ta paIllOHAJILHOIO, IO Iepeadadae OOTPYHTYBaHHS BHOOpY
mpernapaTiB Ta IPOTOKOJIIB 3aCTOCYBaHHS, BHOIp €heKTUBHOIO CrocoOy BBEICHHS,
BUKOPHUCTAHHS TPHUHIMITY CHHEPri3My [1i aHTHOIOTHKIB, MOIIYK aJlbTEPHATHBHHUX
3ac00iB Tomio [12-14].

[Ipenapatu #oay IIMPOKO BUKOPUCTOBYETHCA B MEAULHMHI B SKOCTI
AHTUCENTUYHOrO 3aco0y IIMPOKOrO CIHEKTPY, IPOTUMIKpOOHA il SIKOTO
MOLIUPIOETHCS HAa TPAMITO3UTHBHI Ta HAa TPaMHETaTHUBHI Oakrepii, rprlH, BIpYyCH.
BHacnigok 1nporo #Hoa Mae B AGKUIbKAa pa3iB  OLIbIIy AaHTHUCENTHYHY
e(peKTUBHICTh, HIXXK 1HIII AHTUMIKPOOHI HOpenapaTd, 10 3aCTOCOBYIOTHCS 3a
THiHO1 1H(EKIi, 10 TOroX € (P1310J0TIYHO aKTUBHUM MikpoeneMeHToM. Ciin
3a3HAYUTH, IO 3 yCIX AHTUCENTHUKIB TUIBKM HOJ Ma€ 3JaTHICTb MPOHUKATU KpPi3b
KJIITUHHY MeMOpaHy, cTaOun3ye ii, 3aTpUMyIOYMd TMPU [bOMY TNPOHUKHEHHS Y
KJIITUHY BipyciB. [Ipenapartu oy TBapuHaM NMpU3HAYAIOTh BCEPEAUHY, y TIXBY Ta B
MAaTKy, JJI1 HAHECEHHS Ha IIKIPY Ta CIM30B1 OOOJIOHKH, BBEICHHS B paHy, HOPHUIO
TOIO, a TakKoX Yy BUIVISAI BOJHUX PO3YMHIB  BHYTPINIHBOBEHHO  Ta
BHYTpilIHbOApTEpiaibHO [15-17].

Mera. HaykoBo o0OIpyHTyBaTH, pPO3pOOMTH Ta BU3HAUWUTU KIIHIYHY
e(eKTUBHICTh KOMIUIEKCHMX CXE€M perioHapHOi aHTUOlOoTUKOTeparii KOpiB 3a
MICIS0TEILHOTO €HJOMETPUTY B KOMOIHAIIIT 13 MpernapaTaMu Hoy.

Buxiaa ocHoBHOro marepianay gociijzkeHHsi. KiniHIUHI  JOCITIIKCHHS
MIPOBOAMIIMCS. B MOJIOUHUX TOCIIOAAPCTBAX XMEJIbHUYYMHN Ha KOPOBAaX yKPaiHCHKOT
MOJIOYHOI YOpHO-psI00i Ta MOpoAM BIKOM 4 -5 pOKIB 3 CEpeAHBOIO MOJOYHOIO
MPOAYKTUBHICTIO 3a MOMNEpenHto Jakrauiro 6,5 tuc. kr. KopoBu yTpumyBanucs B
TUNOBUX MPUMIMICHHAX 13 3aI0BUIbHUMH MapaMeTpaMHu MIKPOKIIMaTy; TOMIBIISA Ta
JOTJISIT 332 TBApMHAMU B OCHOBHOMY BIANMOBIJANM iX (Di310JIOTIYHOMY CTaHy Ta
NPOAYKTUBHOCTI. TecTyBaHHA Ta aHami3 OTPUMAHUX JAHUX TPOBOJUBCA B
nabopaTopii IMyHOJIOT1] BIATBOPEHHS CCaBLIB Kadeapu BETEPUHAPHOIO aKylIEpCTBa,
BHYTPIIIHBOI MATOJIOTI] Ta Xipyprii 3akiaay Buioi ocBiTH «IloaimbChKuil nepKaBHUAN
yHiBepcuTeT». KopiB 3 AilarHO30M MICISOTENbHUIN THIMHO-KaTapadbHUN €HJOMETPUT
Oyno poszmineHo Ha 3 gocinigHi rpynu mo 10 romiB. Y siKOCTI aHTHOlOTUKOTEparii
3actocoByBaiu npemnapatd «twio3uH 20 %» (1 Ma mpemapaTy MICTHTh THUIIO3UHY
tapTpart - 200 Mr) Ta «okcurpom» (1 M mpenapary MiCTUTh okcuteTpanukiin - 200
Mmr, BUpoOHHK «bpoBadapmay). [lepen BBeAeHHAM MpemapariB 3 METOK BUIAICHHS
3aMaJIbHOr0  €KCyJlaTy Ta akKTUBallili KpOBOOOITY B TEHITANIAX MPOBOJIUBCS
TPAHCPEKTANIbHUI Maca)X MaTKWM KOpIB; MPU I[bOMY OLIHIOBAJIM 1l BEJIUYHUHY,
PUTIIHICTB Ta OOJIIOYICTb.
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KopoBam mepmoi mochigroi rpymm (/1) komriekcHa cxema JIiKyBaHHS
BKJTFOYAJIa TIOJICHHE BHYTPINIHHOM S30B€ BBEJACHHS aHTHOIOTHKIB: «Tmio3uH - 20
%» y no3i 0,5 mn /10 kr ta «okcumpom» y mo3i 1 ma /10 xr macu Tina;
yTEpOTOHIYHHUI TmpemnapaT «amipiaua-1%» - 2 mu Ha 100 kxiorpam M. T.
[Mpemapatu BBOOWJIM OAWH pa3 Ha 00y 10 MOBHOTO 3HUKHEHHS CHUMIITOMIB
€HJIOMETPUTY.

TBapunam napyroi pociiguoi rpynu ([12) 3acTocoByBaiu perioHapHi BBEICHHS
«tuno3uny—20%» y 1031 0,3Mi1/10 M. T. KT, Ta «okcunpo» y 1031 0,5m1/10 kr M.
T., «amipiaguH-1%» B 1031 2 M Ha 100 kr M. T. [lepiie BBeaeHHs npenapariB
NPOBOJAUIN — y BHYTPIIIHIO 3AyXBUHHY apTepilo, dyepe3d 24 roa. -
rmapaBarinaiabHo (puc.1) [18].

KopoBam tpeTroi gocmianoi rpynu ([13) 3acTocyBaiu JiKyBaHHSI aHAJIOTI4HE
rpyni /12, JONMOBHUBIIM MOTr0 IHTPAaOPTAIBHUM BBEAEHHSIM BOJHOTO PO3YHHY
riony (posumnu Jlroromst) B mo3i 10 ma ma 100 xr M. T. Ta 4depe3 24 roawHU
iHTpaBeHo3HO B 1031 30 M1 HAa 100 kr M. T. OgQHOYACHO 13 aHTUOAKTEPIATBHOIO
Tepamni€r KOpoBaM YCiX Ipyl BHYTPIIIHbOMIXBOBO BBOoAMIM 50 mia 0,5 % - HOro
OJIMHOTO po34uMHy Woxay. JlaHWil poO3YMH BBOJAWJIM 3a JOIOMOIOIO
MOJIICTUPOJIOBOI MIMNETKU JJIs1 MITYYHOTO OCIMEHIHHSA, 3’€aHaHol 3 50 rpaMOBUM
UIACTUKOBUM HIpunom (puc.2) [19].

Pucynok 1. Beenennst aHTHO10TUKY y BHYTPILIHIO 31yXBUHHY apTEPIiO
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Pucynok 2. BHyTpillIHbOITIXBOBE BBEJCHHS OJIIMHOTO PO3YHHY HOTY

[Ipu po3pobii Ta KIHIYHIA TEepeBIpIl KOMIUIEKCHO-TIOCHIIOBHUX CXEM
JIKYBaHHS KOPIB 3a THIMHOTO €HJOMETPUTY MU KEpPYBAJIMCS MPUHIUIAMH PaIfio-
HaJbHOI aHTUO10TUKOTEparii, o 0a3yIThCS HA PEriIOHAPHUX METOJAaX BBEACHHS Ta
poTailii npenapatiB. 3 METOK KOHTPOJIIO PE3UCTEHTHOCTI 30YJIHUKIB €HIOMETPUTY
BIIPOJIOBXK OCTaHHIX 5-TH POKIB HAMHU MPOBOAMBCS OAKTEPIOJIOTTYHUA MOHITOPUHT
MIKpO(]JIOpH 3 MIXBOBO-MAaTKOBHX BHJILJIEHb XBOPUX KOPIB MOJIOYHHMX TOCIOJApCTB
periony XMeIbHUYUMHU. 3a pe3yibTaTamMu 11eHTU]iKalii 30y JHUKIB Ta BU3HAYEHHS
iX YyTJIMBOCTI 1O aHTHOAKTEPIMHUX MpenapaTiB NPOBOAMUBCS MIA0Ip aHTHOIOTHKIB 3
KOpiB. YCTaHOBJIEHO, WO KpiM OakTepiaibHUX 30YyIHUKIB €HIOMETPUTY (B
OCHOBHOMY CTa(h1JIOKOKIB, CTPENITOKOKIB, KUIIIKOBOT Nainndku) y 20% mnpob ekcynaty
TAKOX BHUCIBIMCS MiKpockomiuHi rpudbu 13 poxy Candida, mo oOGrpyHTyBajo
BKJIIOUEHHSI HAMM Yy JIIKyBaJbHI CXEMH TpemnapariB Hoay. TakuM YHHOM,
XapaKTEPHOIO OCOOJIMBICTIO MICISOTEIBHOTO €HIOMETPUTY y KOPIB € HOro BelMKa
PI3HOMAaHITHICTh 30yHUKIB, TOJJOBHUM YHHOM YMOBHO-TIATOTEHHOT MiKpodIopH, 110
1Mo30aBysie JJaHe TOCTPO-THIMHE 3aXBOPIOBAHHS HO30JOTIYHOI CIelu(pIYHOCTI.
Hait6inpi1  4yTAMBUMHM  BUJIUICHI 30yJAHUKH BUSBWIUCA JI0 OKCHUTETPAIMKIIIHY,
MakpodiiB  (EpUTPOMILMHY, THUJIO3UHY), (TOPXIHONOHIB. BpaxoByroun npaHi
MIKpOOIOJIOTTYHUX ~JOCHIKEHb, a TaKOX CHHEPriYHICTh aHTUMIKpOOHOI i
OKCUTETPALMKIIIHY Ta THJIO3MHY TapTpaTy, B SKOCTI €TIOTPOIHOI Teparii KOpiB 3
THIHHUM €HJOMETPUTOM Oy BUOpaHi 1H €KIIiHI (OpMH JaHUX MpenapaTiB.
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AHami3 pe3ynbTaTiB MPOBEACHUX KIIHIYHUX JOCHIDKEHb TOKa3aB BHCOKY
JiKyBajdbHy €(EKTUBHICTh PO3POOJIECHUX CXEM KOMILUIEKCHOTO BIUIMBY Ha OpTaHi3M
XBOpHX KOpiB (Tadum.1).

Ta0mms 1
Pe3yabTaTH JIIKyBAaHHS KOPiB
EQextupnicts |  SAIUIIHAIOCS KOpiB, %0 TpuBanicTs
JIIKYBaHHsA, %o TCIIs nepioay Bif
Ipymu Ianexc
KOPiB | o o S = = i OTEJICHHS 10 o
= OCIMEHIHHS
E § é o E o E o E 3aruTiTHEHHS,
Sz 5 |2 |2 | o2 .
23S | g 5 g5 5 (ni6)
& S S 3
1 90 70 40 20 10 74,6442 1,7
2 100 80 50 20 10 65,3+3,6 1,5
13 100 100 60 30 10 58,8+4,8 1,3

AHani3 pe3ynbTaTiB JIIKyBaHHS XBOPUX Ha €HIOMETPUT KOPIB Yy JOCIITHUX
rpynax /12 1 JI3 nmokazas, 110 perioHapHe BBEJCHHS aHTUOIOTHUKIB BUSIBUJIOCH OLIBII
e(pEeKTUBHUM CIOCOOOM, HIXK IX PEKOMEHAOBAHE 1HCTPYKIIEI0 BHYTPIIIHbOM S30BE
iH’exTyBaHHs (rpyna [[1): Bxke yepe3 48 roauH NPUNMHSIIMCS BUJIJIEHHS THIAHO-
KaTapaJbHOI0 €KCyJlaTy, MaTKa 3HaYHO 3MEHIIyBaJlacd y po3Mipax Ta BIJHOBIIOBAJA
pUTIIHICTh. Taky BUCOKY €(QEKTUBHICTh JIIKyBaHHS MOKHA MOSICHUTH CHHEPTIYHOIO
Ji€0 aHTUOIOTHKIB, JIOMOBHEHOI MoOJOTEparicld Ta aMIpUIMHOM, a TaKoXK
pEerioHapHUMHM CITOCOOAaMH X 3aCTOCYBaHHsS. YBEIACHHS aHTHOIOTUKIB B apTepito, AKa
KUBUTH MaTKy, 3a0e3reuye TpaHCIOPTYBaHHS TMpernapariB Oe3MocepeHbO 0
THITHOTO BOTHMILA, J€ BOHM aKTHUBHO 3B’S3YIOThCA 13 3alajeHUMHM TKaHMHAMH Ta
JETIOHYIOTBCS. B HHMX, @ 3a PAaxXyHOK BHCOKOi KOHIIEHTpalii CTBOPIOIOTH €(EKT
«aHTHOAKTEPIATILHOTO yAapy».

JlomoBHEHHST aHTHO10TUKOTEPaIii TEMOTPOTHUX BBEJACHHSIM BOJHOTO PO3UYHUHY
rony (rpyma JI3) 3aGesmeumsio aOCOMIOTHUHN JIIKyBaJbHUM €(EKT Ta IOBHICTIO
BUKITIOUMJIO PEIMIMBH 3aXBOPIOBAHHS, CYTTEBO MOKPAIINIIO MMOKa3HUKHU BiITBOPECHHS
KOPIB-PEKOHBAJECIEHTIB. TakuM YHWHOM, pE3yJbTaTU MPOBEACHUX JIOCHIIKEHb
JAI0Th MiJICTABy CTBEP/KYBaTH, IO JIOKAaJbHE 3aCTOCYBaHHsS BOJHHMX Ta OJIHHUX
pO34UMHIB Mooy miABUINYE €(EeKTUBHICTb aHTHUOIOTHKOTEparii Ta MONepeIKae
TUCOaKTePio3, IKU MOYKE CIIPOBOKYBATU CUCTEMHE 3aCTOCYBaHHS aHTHO10THKIB.

VY BeTeprHapHOMY aKyIIEpCTBI MPHU JIIKYBaHH1 KOPIB 32 €HJOMETPUTY HANOLIbII
MOIMPEHUMH € BHYTPIITHROMATKOBE BBEJCHHS AHTHUCENTHKIB Ta TMapeHTepalbHE
3aCTOCYBaHHS aHTUOIOTHKIB, IO CTBOPIOE O1IBII BHCOKI KOHIICHTpAIlIi TTpenapariB B
CHIOMETPil, IPOTe BOHM MEHII aKTUBHO MPOHUKAIOTH B TOBIMY MaTku [7; 9; 10; 14].
AHani3 nitepaTypHHX JKEpesl MOKa3zye, IO 3aCTOCYBAaHHS BHYTPIIIHbOMATKOBOI
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Tepamii B KoMOiHai{ 3 1H’ €KI[IsIMU aHTUOI0THKIB HE BUSBUJIO PI3HMUIII B MOPIBHSAHHI 13
iX TIIPKM BHYTPIIIHHOM SI3€BHM  BBEJIEHHSIM, a BHYTPIIIHBOAOpPTAJIbHE Ta
BHYTPIIIHhOAPTEPIAIbBHE 3aCTOCYBAaHHsS AaHTHOIOTHKIB IS JIIKYBaHHS KOpIB 3a
EHJIOMETPUTY MOXKe OyTH OUIBII NOIUIBHUM, HIXK iX BHYTPIIIHBOMATKOBE BBEIACHHS.
3aBISKH TAaKOMY HaIlpaBJICHOMY BBEICHHI B 3HaYHIN Mipl BAAETbCS OOIATH IPUPOIHI
Oap’epu OpraHi3aMy, CKOHIICHTPYBAaTH aHTUCENTUYHI NpemnapaTtd B MaTOJOTTYHOMY
BOTHUII Ta JIOKAJII3yBaTH iX €TIOTPOIIHY 10, 10 3HAYHO IIJBHINYE JIKYBaJIbHUHN 1
oionoriunmii edekr [8; 13; 14; 16; 20-22].

Jlani TmoJoXXeHHsT HamMu OyJIM BpaxoBaHI IpH Po3poOIl KOMIUICKCHO-
MOCJIIJTOBHUX CXEM JIIKyBaHHS KOPiB 3a MICISOTEIbHOTO €HJIOMETPUTY, HA CaM Tepe
IepeBaru HampaBJIeHOTO (perioHapHOro) BBEACHHS AaHTHUOIOTHKIB Ta IIperapariB
Hony. He Men BaxnuBuM OyB mi0ip aHTUOIOTHUKIB 3a pe3yibTaTaMu KOHTPOJIIO 32
AHTUO10TUKOPE3UCTEHTHICTIO 30YJHUKIB, JOTPUMAHHS MPUHUUITY CHUHEPTiYHOI Jii
Ta HEpalllOHAIbHE 3aCTOCYBaHHS AHTUOIOTHKIB, MOXE MPU3BOAUTH JO CEJEKIi Ta
MOSIBU TIOJIIPE3UCTEHTHUX IITaMIB MIKPOOPTaHI3MIiB 1 MOPYUIEHHS HOPMaJIbHOIO
0101IEHO3Y B KOpIB y MiciIsSIoTeIbHOMY Tepionl. Tomy, Ik cBia4aTh poOOTH OaraThox
BITYM3HSIHUX 1 3apyODKHUX JIOCHIIHMKIB, BHUHUKA€ HarajibHa HEOOXIJIHICTb
HOrIMOJIEHOr0 BHBYEHHS €TIONATOrEHE3y Ta BYACHOI J1arHOCTUKU MiCISPOJOBHUX
YCKJIaJTHEHb y CaMOK, PO3pOOKH METOIB pallloHAIBHOI Tepallli 3 ypaXyBaHHSIM CTaHy
rOMEOCTa3dy OpraHi3My Ta MOro pe3UCTEHTHOCTI, BIJHOBJIEHHS MOPYIIEHOI
penpoaykTuBHOI QyHkuii [1, 2, 5, 11, 12, 17].

TakuMm YWHOM, 3aMpPONIOHOBAaHE KOMOIHOBAHE peErioHapHE 3acTOCYBaHHS
OKCUTETPAIMKIIIHY 1 TWUJIO3WHY TapTpaTy y TIO€JHAHHI 3 WOJOTeparieo Ta
YTEPOTPOIHUM TPENapaToM «aMipuIHH» BHUSIBHIOCS BUCOKOC()EKTUBHUM METOJOM
Tepamii KOpiB 3a THIKHOTO €HAOMETPUTY, JO3BOJISIE 3MEHIIMTH BUTPATH KOIUTIB Ha
npenaparty Ta 3abes3neuye onTuMaabHi PapMaKOCKOHOMIYHI MOKA3HUKHU.

BuCHOBKM Ta mepcrneKTHUBHM MOJAJBIIUX AOCTiAKeHb. OTXE, BpaXOBYHOUYHU
OTpUMaH1 pe3yibTaTH, MOXHa 3pOOWTH BHCHOBOK, II0 KOMOIHOBAaHE pErioHapHe
3aCTOCYBaHHA AaHTHOIOTHMKIB Ta MpenapaTiB Mooy 3a paxyHOK pPO3IIMPEHHS
IPOTUMIKPOOHOT Ta G10CTUMYJTIOIOYOI i1 € BUCOKOS(DEKTUBHUM METOAOM JIIKYBaHHS
KOPIB 3a MICII0TEIBHOTO eHAOMETpUTY. [Ipu 11bOMYy CKOPOUY€ETHCS TEPMIH JIKYBaHHS
Ta TIOKPAIYEThCS BIJHOBJICHHS PENPOAYKTUBHOI (yHKII KopiB, y 1,5-2 pasu
3MEHILIYIOTHCS] BUTPATH MpEraparis.

Y mepcrnekTuBl IUIaHYEThCS TOJajbllla po3poOKa Ta KIIHIYHA TEpeBipKa
paIioHaATPHUX METOMAIB aHTUOIOTHKOTEparii KOpIiB 3a THIHHOTO EHIOMETPUTY,
e(eKTUBHUX 3aXOJiB NpOo(DUIAKTHKKA TyeprepanbHOi 1H(DEKIIi Ta TOpYyIICHHS
BIJITBOPHOI (PYHKIIIT CAMOK.
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Abstract

Post-calving endometritis in cows is one of the most common complications of the
puerperium, can cause pathological changes not only in the uterus, but also in other parts of the
reproductive system and in the body as a whole. The problem of acute purulent complications of the
puerperium in cows becomes particularly acute when, against the background of a disorder of the
body's defense mechanisms after childbirth, treatment is untimely and inadequate. The article
presents the results of a study on the regional use of antibiotics, iodine preparations and amiridine
preparations in complex treatment regimens for cows with post-calving endometritis.
Comprehensive and sequential treatment regimens for patients with acute endometritis in cows
have been scientifically substantiated, developed and tested. A characteristic feature of post-calving
endometritis in cows is its wide variety of pathogens, mainly opportunistic microflora, which
deprives this acute purulent disease of nosological specificity. Bacteriological studies identified
bacterial microflora from uterine-vaginal secretions, determined antibiotic sensitivity of
endometritis pathogens, according to which antimicrobial drugs were selected. As etiotropic
therapy, based on the results of microbiological tests, combinations of antibiotics oxytetracycline
and tylosin in combination with iodine preparations were selected. The basis of rational therapy of
cows was regional administration of drugs: into the internal iliac artery, intravenously,
paravaginally and intravaginally. It was established that combined intraarterial administration of
antibiotics in combination with the uterotonic drug "amiridin™ turned out to be a more effective
method of treating cows with purulent endometritis than their intramuscular injections
recommended by the guidelines. The introduction of antimicrobial drugs into the main vessel of the
uterus allows to concentrate their pharmacological action in the pathological focus, which
positively affected the results of treatment and restoration of the reproductive function of cows. This
can be explained by the synergistic effect of this combination of antibiotics, supplemented with
iodine therapy, as well as rational methods of their use.

Keywords: cow, uterus, endometritis, antibiotic, regional, intraarterial, paravaginal, iodine.
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Anomauin

YV oocniosicenni pozensinymo eniug 6iobesnexku Ha po3eumox Hopkosux gepm 6 Vkpaiwi, 3
akyeHmom Ha ii poav y 3abe3neueHHi eKOHOMIYHOI cmiukocmi, 008ipu CYCnilbCmea ma
OOMPUMAHHS Pe2YTISIMOPHUX BUMOC.

Bukxopucmosyrouu oani onumyeanua 150 pecnondenmis i3 pisHux pecioHie, nposeoeHo
OYIHKY 2POMAOCbKO20 CRPULIHAMM HOPKOBO20 (hepmepcmea, 00i3HanoCmi npo 3axoou 6io3axucmy
ma gpaxmopie, wo enauearomv Ha nNpulHamms yici eanysi. Memoooanoeis ekaouanra cmpykmyposami
aHKemu, CMamuCmuyHUull aHauiz pecioHalbHUX 0COOIUBOCMEl MA OYIHKY KIIOUOBUX COYIAIbHO-
E€KOHOMIYHUX NOKA3HUKIG.

Pezynomamu nokasyrome, wo xoua 50% pecnonoenmie niompumyioms HOpKo&i ¢hepmu,
3AHEeNOKOEHHS U000 eMmUYHUX Ma eKOJIO2IUHUX acnekmis 30epicacmuvcsl, npu yvomy 85% onumanux
HA20NI0ULYIOMb HA He0OXIOHOCMI 8NPOBAOIICEHHS CY8OPUX DI0DE3NeKosuUx 3ax00i6. 3anpo8adicents
B800CKOHANIEHUX — NPOMOKONI8  Oe3iHgexyii, cucmem — MOHIMOPUHSY  3AX60PHGAHb i
CMAHOapmMu308aH020 YNPAGIiHHA GI0X00AMU 3HAYHO NIOBUWLYE NPOOYKMUBHICMb 20CNO0APCME |
SHUMACYE PUBUKU OJIs1 300PO8'sE MEAPUH.

CmamucmuyHutl aHanis UABUE CUNbHUL 38 30K MIdNC piBHeM 0ceimu ma 00I3HAHICMIO NPo
nepesacu 0Oiobesneku, NPUYOMY HAUBUWLY NIOMPUMKY B0OCKOHANEHHS Ppe2VIAmMOPHUX HOPM
sucioeunu eemepuHapwi cneyianicmu. Kpim moeo, oompumanus MIiJCHAPOOHUX CMAHOAPMI6
Oiobe3nexu BUBHAYEHO K KIHOUOBUN YUHHUK OJIst RIOBUUEHHS 008IPU 2POMAOCbKOCHI ma CMIUKOCMI
eanysi. Baosicnueum € makosrc po3sumox iHgpopmayiiHux Kamnauiu Onsi NOKPAWEeHHs. 2POMAOCbKOT
00i3Hanocmi wWooo biobe3nexku ma ii BNIUBY HA eKONO2IYHY CUMYAyiio.

Tooanvuwii 00CniodNHceHHs: Marmeb 30CepeOumucs: Ha eKOHOMIYHOMY GNIU8i iHeecmuyil y
biobesnexy, eghekmusrnocmi iHmezpayii Cy4acHux MexHoni02ii y 6emepuHapHuil KOHMpOoab ma poni
yugposux cucmem MOHIMOPUHZSY 6 onmuMmizayii YNpaeniHHA Gepmamu, wo cnpusmume
NOKPAWEeHHI0 CMAIOCMI 2aY3i 8 00820CMPOKOSill NePCNEeKMUBI.

Knrouosi cnosa: cpomadcvke cnpuiiHamms, YAPAGIIHHA PUBUKAMU, CMATUL DO3GUMOK
MBAPUHHUYMEBA, 8eMePUHAPHE Pe2YTI08aHH s, eKOI02IuHa be3neKa, Yyugposuii MOHIMOPUHe.
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Beryn. XyTpoBe BUPOOHHIITBO € BaXKJIIMBUM CEKTOPOM €KOHOMIKH B Oarathbox
KpaiHax, BKJIIOYAIO4YM YKpaiHy, /¢ HOPKOBI (epMu 3a0e3MedyloTh 3alHATICTh Ta
CIPHSIOTHh PO3BUTKY CUTBCHKUX Tpomas [6]. Lls ramy3s mpomoHye 3Ha4HI MOKJIMBOCTI
JUIS €KOHOMIYHOTO 3pOCTaHHS uepe3 CTBOPEHHS poOOUYMX MICIlb, 3a0e3MeUYeHHS
CTaOlTPHUX TMOJATKOBUX HAIXOKEHb Ta PO3BUTOK MICLIEBOI 1H(PPACTPYKTYypH.
Opnnak, (yHKIIIOHYBaHHS HOPKOBUX (epM CYNPOBOKYETHCS HHU3ZKOK BUKIIHKIB,
30KpeMa €TUYHOTO, EKOJIOTIYHOTO Ta coliaibHOTO XapakTepy [3]. ['pomaackka qymka
1010 TaKuX (hepM 4acToO 3aIMIIAETHCS HEOJHO3HAYHOIO, [0 BUMAra€e BIPOBAKEHHS
CyYacHUX CTaHAAPTIB 1 MIAXOMIB IS MiABUILECHHS JOBIPH JI0 1I1€1 ramysi.

OaHUM 13 KJIIOYOBHX acCIeKTiB (DyHKIIIOHYBAaHHS HOPKOBUX ¢depM € 0i00e3reka,
sgKa 3abe3leuye 3aXUCT TBApUH BiJ 1HMEKIIMHUX 3aXBOPIOBaHb, a TAKOXK CIIPHUSIE
JOTPUMAHHIO BHCOKHX CTaHJApTIB TirieHM Ta O€3MeKu I MpaliBHUKIB 1
HaBKOJIMIIHBOTO cepefoBuiia. B yMmMoBax mno0anbHUX 3MiH, IIO NOB'3aHi 3i
3pOCTaHHSIM BUMOT JI0 €KOJIOT14YHOI BIAMOBIIAIBLHOCTI, 0100€3MeKa CTa€ EHTPATIbHUM
€JIEMEHTOM, 1[0 BU3HAYA€E MEPCIEKTUBH PO3BUTKY TaTy3i XyTPOBOTO BUPOOHHUIITBA B
VYkpaini [2,4].

BaxymBo 3a3HaunTH, MmO JOCBIA KpaiH, Takux sk Jlanis ta Kanana,
JIEMOHCTPYE, SK HOPKOBI (PEpMH MOXYTh IHTETPYBaTHCS B €KOHOMIKY DETIOHIB 1
3QJIMIIATUCS ~ KOHKYPEHTOCIPOMOXHUMH  3aBJSIKM ~ BIPOBAKEHHIO  BHUCOKHUX
cTaHAapTiB sKocTi. [lonbina, HanmpuKiIaa, € APYyrow 3a MacumrabamMu BUPOOHUIITBA
HOPKOBOTO XyTpa KpaiHoto B €Bpomi, ae ¢ynkumionye mnonan 1,000 depm. Li
MJIPUEMCTBA HE JIMIIE 3a0e3MeuyoTh po0oUl MICIs, ajie i CTUMYJIIOIOTh PO3BUTOK
MOB'SI3aHUX Tay3ei, TAKUX SIK CUIbChbKE TOCIOJAPCTBO, BETEPUHAPIsl Ta JIOTICTHKA.
[Toxibni momeni MOXyTh OyTH aJanToBaHi Jjisi YKpaiHW, BpPaxOBYHOYH MICIEBI
€KOHOMIYHI Ta colliaibH1 0co0auBoCTI [1].

Boanouac, BriMB HOPKOBHUX ()epM Ha HABKOJHUIITHE CEPEIOBHIIE 3aTUIIAETHCS
MpeMETOM AaKTUBHUX JUCKYyCid. [luTanHs yTwmizamii BIIXOJIB Ta 3amoOiraHHs
3a0pyTHCHHIO BOJHUX PECYpPCIB € BaXKJIUBUMH AaclEKTaMH, SKi BHMararTh
BIIPOBA/XKCHHS 1HHOBAIMHUX MiAXOAIB. OJHUM 13 TaKUX pILIEHb € BUKOPUCTAHHS
BIJIXOJIIB BUPOOHMIITBA SIK OpraHIYHUX JOOPHUB, IO MOXKE CHPHUITH MOKPALIEHHIO
POJIFOYOCTI TPYHTIB Ta 3HUKEHHIO BUKOPUCTAHHS XIMIYHUX MPENapaTiB y CUILCHKOMY
rocrnoaapctsi [3,5].

VY 1l cTaTTi pO3IIIANAIOTHCS OCHOBHI aCMEKTH (DYHKI[IOHYBaHHS HOPKOBUX
dbepM B YKpaiHi, BKIFOYAIOUH COIiaIbHO-CKOHOMIYHI TIepEBaru, €KOJIOT1YHI BUKITUKH
Ta poiib 0l00e3mexku. AHami3 0a3yeTbcs Ha pe3yJsibTaTaX ONUTYBaHHS, MPOBEICHOIO
cepel pi3HUX TPyl HacelIeHHs, 10 J03BOJIsi€ OTPUMATH BCEOIYHY OIIHKY BIUIMBY L€l
rajiy3i Ha po3BUTOK PETIOHIB 1 KpaiHU 3arajioM.

MeTta: o1iHMTH BIJIUB 6i00€e3MeKW HAa PO3BUTOK HOPKOBHUX ¢pepM B YKpaiHi,
BUOKpPEMMUBIIU KJ/YOBI COLiaJbHO-eKOHOMIYHI Ta perioHajJbHi YWHHUKHU IX
CTIHKOCTI W KOHKYpPEHTOCIHPOMOXXHOCTi, a TaK0XX BHU3HAYUTH 3ax0[H, IO
CIPUATUMYTh  MOKpALeHHI  TIPOMajicbKoi  JOBipM  Ta  HiJBUIIEHHIO
NPOAYKTUBHOCTI raaysi.

Buxinag ocHOBHOro marepiany gociaigkeHHsi. ONUTYBaHHS IMPOBOJMIIOCS
mpotsirom 4 TwkHIB  (01.04.2024 — 01.05.2024). JIns CTBOpEHHS aHKETH
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BUKOpHUCTOBYBaBcs Google Forms, 1110 703BOIMIIO JIETKO PO3MOBCIOKYBATH i1 uepes
COIiaIbHI MEpeXi Ta MeCeHIKepu. AHKera ckiafamacs 3 20 3amuTaHb, sSKi Oynn
po3aiieHi Ha 5 TeMaTWYHHX po3auTiB. Ha mouaTky aHKeTH pecrnoHAeHTaM Oyiio
3aMpOoNOHOBAHO O3HAWOMHTHCA 3 1H(POPMAIIEIO MPO METY JOCTIIKEHHS, MPUHIIUIIN
KOH(IIEHIIIITHOCTI Ta JOOPOBUIBHICTh y4acTi. Y4acThb B ONUTYBaHHI MOIJIM Opatu
aumie ocobn BiKOM Bij 18 pokiB, ki MpokuBarTh B YkpaiHi. Pospin I mictus
colfiajgbHO-AeMorpadiyHi MUTaHHS, 10 OXOILTIOBAIMN BiK, CTaTh, PET10H MPOKUBAHHS
Ta chepy mnpodeciiinoi aismpHOCTI. Y po3aium Il pecrnnoHAEHTH OILIHIOBAIM CBOE
CTaBJEHHS JO HOPKOBHX (epM, BKIIOYAIOYM 3arajbHE BpaXEHHS, KIIIOYOBI
3aHETNOKOEHHS Ta MOXJIMBICTh 3MIHU CTaBJIEHHS 3a YMOBHU MOKpalleHHsl 0100e3meKu
Ta JIOTPUMaHHs €Bponeichkux cranaapTiB. Pozmin III OyB mpucBsueHuil 3HAHHAM
npo 6100€3MeKy Ta CaMOOLIHII PIBHS 3HaHb PECIOHJICHTIB, a TaKOX IepeBaram
MPEBEHTUBHUX 3aXOAIB y TMOpPIBHSAHHI 3 JikyBaHHsIM. Posgin IV crocyBaBcs
€KOHOMIYHMX AacCleKTIB, 30Kpe€Ma OLIHKH BIUIMBY AISUIBHOCTI (pepM Ha MICIEBI
rpoMajiy, TPYAOBY 3alHSATICTh Ta PO3BUTOK PETiOHIB. Y po3aiil V pecrioHAEHTH Malln
3MOTY 3aJIMIIUTH CBOI MPONO3UIII OO0 MOKPAIEHHS Taly3l, K1 aHAJII3yBaJIHCs IS
BUSIBJICHHS OCHOBHHX TEM.

OnutyBanHs oxornuiio 150 pecrioHIEHTIB 3 pI3HUX perioHIB Ykpainu. Bubipka
BKJIFOYajga SK MICBKMX, TaK 1 CUIbCBKHMX MEIIKAHIB, IO MPEACTABISIN Pi3HI
comiaibHi Ta nNpodeciiiHi Tpynu, BKIOYAIOYU BETEpUHAPIB, OCBITSH Ta MPAIliBHUKIB
CUIBCBKOTOCTIONAPCHhKOT Tanty3i. J[s aHamizy JaHuX BUKOPUCTOBYBAJIHUCS KpOC-
TaOyJISIIIHHAN aHalli3, SKUM BUBYAB B3aEMO3B'SI3KM MIXK COILIaIbHO-AeMOTpapiyHUMU
XapaKTEpPUCTUKAMU PECMOHICHTIB Ta IXHIM CTaBJIEHHSM JI0 HOPKOBUX depM, 1
perpeciiiHuii aHami3, SKUH BU3HAYaB (akTopu, MO0 HAWOUIbIIE BIUIMBAIOTH Ha
CTaBJEHHS 10 Oio0e3neku, 30kpema npodeciiiHy cdepy, perioH MpokUBaHHS Ta 1H.
TeMatuuHuil aHami3 BIAKPUTUX BIAMOBIACH J03BOJUB BUIUIMTA OCHOBHI TEMH, Taki
AK EKOHOMIYHMII BHEcOK (epM, MoTpedM y MOKpalleHHI Oio0e3meku Ta 1HII
3aHenokoeHHs. ['eorpadiuHuii aHami3 BIAMOBII JO3BOJIUB BHUSBUTH OCOOJHBOCTI
CTaBJICHHS O HOPKOBUX (PepM y pi3HUX 00NaCTIX YKpaiHH.

Mu nomnpocwid pPECHOHJEHTIB HaAaTH 1HQOpPMALI0 MNpo iXHIA perioH
NPOXKMBAaHHS, PIBEHb OCBITH Ta Tmpodeciiiny cdepy. 3a pesynabratamu, 70%
PECIIOH/ICHTIB € MICBKUMH MemKaHiusMu, a 30% MpoXuBalOTh Yy CUIBCHKIN
MicieBOCTI. binbmricTs pecrnonaeHTiB, 60%, MalTh BUILY OCBITY, IO IiIKPECIIOE
BUCOKMI piBeHb OOI3HAHOCTI ydacHUKIB onuTyBaHHA. Illomo mnpodeciitHoi
nismbHOCTI, 20% pPECroHACHTIB € MpalliBHUKAMU BETEPUHAPHOTO CEKTOPY, IO MOXKE
BIIMBATH Ha iXHE CIIPUUHATTS 0100e31mekr. BaxxnuBo BiI3HAYUTH, 110 CePel MICHKUX
MEIITKAHIIB YacTKa 0c¢i0 13 BUIIOI0 OCBITOIO CTaHOBUIIA 65%, TOML SIK cepel CUTbChKUX
MEIIKaHIIB Ilei Mmoka3HuK OyB Hux4uM 1 ckianaB 40%. 11 mani mpeacTaBiieHi Y
BUTJISIZII KpYTOBO1 Aiarpamu (puc. 1).
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HemorpadivyHa XxapakTepucTuKa pecrnoHaeHTIB

CinbcbKi MelKaHLU,i

MicbKi MelKaHL;

Pucynok 1. JlemorpagiuyHa XapakTepUCTUKa PECTIOHACHTIB.

PecrioHIeHTIB TakoXK 3alMTyBajIM PO iXHE CTABJICHHS 10 HOPKOBUX (epM.
[TonoBuna pecnonneHTiB (50%) miATpUMYIOTH IiCHyBaHHsA Takux ¢epm, 30%
3aiiMarOTh HEUTpaIbHY TO3MIIiI0, a 20% CTaBJIATHCS A0 HUX HETaTUBHO. | 0JIOBHUMU
MPUYMHAMH HETaTHBHOTO CTaBJIeHHA OyiIM €THYHI Ta eKOJIOTIYHI ITMTaHHS.
CroBmuukoBwuii Tpadik (puc. 2) imrocTpye 1i pe3yabraty. LlikaBo, 1o cepen MiChbKux
MEIIKAHINB MATPUMKAa Oyia meno Huwk4dow (45%), Tomi sAK cepel CLTbChKHX
MEIIKAHINB IIel ToKa3HUK cTaHoBUB 60%. KpiM TOro, pecmoHIEHTH 3 BHIIOIO
OCBITOI0 dHacTilie oOWpanu HeWTpaibHy mo3uiiio (35%) MOpiBHAHO 3 I1HIIUMU
TpyInaMu.
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CTaBneHHs [0 HOPKOBUX hepm

YacTKa (%)

NionTpuMyoTh HenTpanbHoO HeraTtuneHo
CTaBneHHA

Pucynox 2. CraBiieHHS 10 HOPKOBUX (epM.

biobOe3neka Oyna BM3HAHA BOKIUBHAM acCHEKTOM iSUTBHOCTI HOPKOBHUX (hepM.
85% pecroHACHTIB HArOJOCHIM Ha Ba)KJIMBOCTI BIPOBAHKCHHS 3aX0JiB 0100e3meKn
JUTSI MiHIMI3aIlli pu3KKiB 3axBoproBaHb. [Ipu mbomy 70% pecroHACHTIB BiA3HAYMIN
HEOOXITHICTh JOMATKOBMX 3axomiB y mii cdepi. Jliniauit rtpadix (puc. 3)
JIEMOHCTPY€E CIPUHHSTTS PECTIOHACHTIB 11010 Oio0e3nekn. BaxkauBo Bim3HAYNTH, TI10
MpaIliBHUKU BETEPUHAPHOTO CEKTOPY HAWYaCTIIIe HAroJIONIyBajdu Ha HEOOXiTHOCTI
BIIPOBAKEHHS HOBUX cTaHmapTiB (90%), Toai Ak cepen iHIUX MpodeciitHuX TpyIl
el MOKa3HUK OyB HMKYMM. Takoxk OyJ0 BHSIBIEHO 3B’S30K MiX PIBHEM OCBITH Ta
YCBIJIOMJICHHSIM BKJIMBOCTI 0100€3MeKu: cepell PeclOHACHTIB 13 BHIIOI0 OCBITOIO
90% BBaxxanu 0100€3MeKy TyKe BaKIUBOIO.
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Pucynok 3. BaxxnuBictb 6100€3MeKH.

Posnozin pecnoHeHTIB 3a MICIEM MPOXKUBAHHS TOKa3ye, 10 OUIBIIICTh
OMUTAaHUX MELIKAIOTh y MICTax, MPU IIbOMY 3HA4YHA YacTKa MAa€ BUUIY OCBITY, IO
CBIJTYUTH TIPO MOTEHIIHUYN piBEHb 0013HAHOCTI.

MeToro 11bOro AOCHIKEHHS OYJI0 OLIHUTU CTAaBJIEHHS TPOMAJSH 10 HOPKOBHUX
dbepM B YKpaiHi, iX 0013HAHICTh 11010 06100€3MEKH Ta OIIHUTH COIIaTbHO-EKOHOMIYHI
aCIeKTH PO3BUTKY Ill€l raiy3i. OTpUMaHi pe3yJbTaTH € NEPIIUMH KOMIUIEKCHUMU
JaHUMH TAaKOTO THITy B YKpPaiHCBKOMY KOHTEKCTi, IO JO3BOJSE 3pOOUTH HU3KY
BaYKJIMBUX BUCHOBKIB.

VY nociniKeHH1 BUSIBIEHO, IO PEriOHANIbHI BIAMIHHOCTI BIAITPAIOTh KIFOUOBY
posiib y (OopMyBaHHI CTaBJEHHSA N0 HOpKOBUX (epm. 3aximHi obnacTi YkpaiHu
JEMOHCTPYIOTh BHILIMKA PIBEHb MIATPUMKU Tally3l MOPIBHAHO 3 LUEHTPAIbHUMH Ta
cXigHUMHU perioHamMu. Le y3romkyeTbes 30KkpeMa 3 BaKJIUBICTIO arpapHOT0 CEKTOPY
JUTST MICLIEBOT €EKOHOMIKH.

CraBrieHHs 10 6100€3MeKH TaKOK Ma€ 3HAYHHWM BIUIMB Ha CIPUUHSTTS Taysi.
[Tonan 85% pecnoHIeHTIB BU3HAIM 0100€3MEKy BaXKIUBOIO, 1110 TIKPECTIOE TOTPEOyY
y BOPOBAKEHHI Cy4YacHUX CTaHAapTiB y Iiit cdepi. Kpim Toro, BusiBiIEHO, 10
PECTIOHJICHTH 3 BWIIOI0 OCBITOIO Ta MPOQECIHHOI0 MISUTBHICTIO Y BETEPUHAPHOMY
CEKTOpl YacTillle MiATPUMYBaJIM BaKJIUBICTh 0100€3MEKH, IEMOHCTPYIOUM IJIHOIIEe
PO3YMiHHSA [IHOTO MUTAHHSI.

ExoHomiuHi mnepeBaru (yHKI[IOHYBaHHS HOPKOBHX (epM, BKIIOYAIOUH
CTBOPEHHSI poOOYMX MiCIllb Ta MIATPUMKY MICIIEBUX TpomMajl, Oy BUCOKO OI[IHEHI
pecriongeHTamu. IlpoTe, 3anmumaeTbcsi HEOOXIMHICTh MIJABUINEHHS MPO30POCTI
TSJIBHOCTI (DepM, IO CHPUATHME 3HIKECHHIO 3aHETMOKOEHBb IMO0JI0 EKOJOTTYHUX
HACJII/IKIB Ta €TUYHUX ACIEKTIB yTPUMAaHHS TBapUH.
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Hanpuknan, sk 1 B IHIINX KpaiHax, MepeBa)kHa OUTBIIICTh ONMUTAaHUX BBaXKae,
IO CMHOXHUBayl MOBMHHI OTpUMyBaTu Oinblne iH(popMalii Ipo YMOBU YTPUMAaHHS
TBapUH.

[{ikaBo, 10 PECIIOHAEHTH, SIKI BiJIBIlyBaJId HOPKOBI ()epMH, BUSBUIN OLIBIILY
MiATPUMKY Tally31 MOPIBHSHO 3 TUMH, XTO IIbOTO He poOuB. Lle Bka3ye Ha BaXkIIMBICTh
IIPO30POCTI Ta MOXKJIMBOCTI O3HAHOMJICHHS T'POMAJICBKOCTI 3 JISIBHICTIO hepM IS
MOKpAIIEHHS 1X IMIIKY.

TakuMm YMHOM, pe3yJIbTaTH I[LOTO JOCHIJPKEHHS HE JUIIE MiATBEPIKYIOTh
BXJIMBICTh 0100€3I1eKH, aje W MiAKPECIIOTh, HEOOX1THICTh MOJACPHI3aIliil Tally31 Ta
BIIPOBA/PKCHHS €(DEKTUBHUX KOMYHIKALIMHUX CTpaTeriii st poOOTH 3 HACEJICHHSIM.
[Toganein gociimKeHHsS MOXYTh OyTH CHpSMOBaHI Ha OiIbIN JeTajJbHE BHUBUCHHS
pPEriOHANIbHUX BIJIMIHHOCTEW, a TAKOXK Ha aHali3 BIUIMBY 1H(QOPMALIITHUX KaMITaHii
Ha CIIPUIHATTS Tary3l.

BuCHOBKH Ta mNepcHeKTHBM MNOJAJbIIMX AOCHiIKeHb. MeTol Ihoro
JOCIIKEHHSI OyJIO OI[IHUTU CTaBJIEHHA TPOMajasiH YKpaiHh 10 HOPKOBHUX (epwm,
piBEHb 1X 0013HAHOCTI MPO 0100€3MeKy Ta BUBUYMTH COLIAJIbBHO-EKOHOMIYHI ACTIEKTH
(¢yHKUIOHYBaHHS Tanmy3i. lle mnepme mnogiOHe OOCHIKEHHS, CHpSIMOBAaHE Ha
PO3YyMIHHS CIPUIHSATTSI XyTPOBOTO BUPOOHUIITBA B YKpaiHi.

JlocnikeHHsT MoKas3ano, mo 6io0e3neka € KIYOBUM (DaKTOpOM JOBIpH 1O
rany3i. AGCONIIOTHA OUIBIIICTh pecroHACHTIB (85%) BBa)karoTh 3aX0Au 0100€3IMeKu
BOXJIMBUMHU, 110 MIATBEPKY€E HEOOXITHICTh BIIPOBAPKCHHS Cy4acHUX CTaHIApTIB HA
piBHI €BpONENHCHKUX HOPM. 30KpeMa, pPECHOHJIEHTH 3 BHILIOK OCBITOIO Ta
npodeciiiHO MISANBHICTIO Y BETEPUHAPHOMY CEKTOpPi MPOJEMOHCTPYBAIM TIUOIIE
PO3YMIHHS 3HAYCHHS 0100€3IEeKH.

Pe3ynbTaTu Takok BKa3ylOTh HA BUCOKHUU €KOHOMIYHUM MOTEHIIa]l HOPKOBUX
dbepM. CTBOpeHHS pOOOYMX MICIh, MIATPUMKA CUIBCHKUX TpPOMaJ 1 TMOJATKOBI
HAJXO/DKCHHS € BaXIMBUMHU (DaKTOpaMH, IO MO3WTHBHO BIUTMBAIOTH HAa PO3BHUTOK
MICIIEBUX €KOHOMIK. BoJIHOYAC pecrnoHIeHTH BiI3HAYMIIM HEOOX1IHICTh MiABUIICHHS
MPO30POCTi AISTLHOCTI (PepMm, 110 MOXKE 3HU3UTH 3aHETIOKOEHHS MO0 €KOJIOTTYHUX
Ta ETUYHUX MTUTAHb.

PerionanbHi BiIMIHHOCTI B CTaBJICHHI JIO Trajy3l CBiyaTh Ipo MIOTpedy B
aJanTOBaHUX KOMYHIKAIIMHUX CTpaTerisax. 3axiaHi o0yiacti YKpaiHu JeMOHCTPYIOTh
BUIIUN PIBEHb MIATPUMKH, 10 MOXKE OyTH TIOB’SI3aHO 3 BAXKIJIMBICTIO arpapHOTO
CEeKTOpY B IbOoMYy perioHi. [Hdopmariiini kammnaHii, CipsMOBaHI Ha PO3’SICHEHHS
€KOHOMIYHUX Ta EKOJOTIYHMX IMepeBar raiysi, MOXYTb CYTT€BO MOKpPALIUTH i
CIPUIHSATTS B IHITUX PETiOHAX.

OTpumaHi pe3yibTaTH MOXXYTh CTaTH OCHOBOIO JJISl TTOAAIBIINX JOCTIIKCHb,
30KpeMa HI0JI0 BIUIMBY 1H(OpMaLIMHUX KaMIlaHii Ha COPUUHATTS 0100e3MeKu Ta
€KOJIOT1YHOI BIAMOBIAAIBHOCTI. TakoXX BaXKJIWBO MPOJOBXKHUTH BUBYEHHS JTyMKHU
depmepiB mono 6Oio0e3neku, aake caMe BOHHM BIJITPAIOTh KIIOYOBY pOJIb Y
BIIPOBAPKCHH1 CTaHIapTiB.

VYV nepcrnexkTuBi, BIPOBAKEHHS MIXKHAPOJHMX CTaHAApTIiB 0Oio0e3neku Ta
MOCHJIEHHSI MPO30POCTI raigy3l CHPUSATUMYTh HE JIUIIE MIABUIICHHIO JOBIPU CEpell
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HAcCeJIeHHs, ayne ¥ 3abe3nedars i KOHKYPEHTOCIPOMOXKHICTb Ha MIKHAPOIHOMY
piBHI.
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Abstract
This study examines the impact of biosecurity on the development of mink farms in Ukraine,
emphasizing its role in ensuring economic sustainability, public trust, and regulatory compliance.

Using survey data from 150 respondents across various regions, the research assesses
public perceptions of mink farming, awareness of biosecurity measures, and factors influencing
industry acceptance. The methodology included structured questionnaires, statistical analysis of
regional attitudes, and an evaluation of key socio-economic indicators.

The findings indicate that while 50% of respondents support mink farming, concerns about
ethical and environmental aspects persist, with 85% emphasizing the need for strict biosecurity
measures. The implementation of advanced disinfection protocols, disease monitoring systems, and
standardized waste management significantly enhances farm productivity and reduces health risks
for animals.

Statistical analysis revealed a strong correlation between education level and awareness of
biosecurity benefits, with veterinary professionals demonstrating the highest support for regulatory
improvements. Additionally, compliance with international biosecurity standards is identified as a
key factor in increasing public trust and industry resilience. The development of information
campaigns to improve public awareness of biosecurity and its environmental impact is also crucial.
Future research should focus on the economic impact of biosecurity investments, the effectiveness
of integrating modern technologies into veterinary control, and the role of digital monitoring
systems in optimizing farm management, contributing to the long-term sustainability of the industry.

Keywords: public perception, risk management, sustainable livestock development,
veterinary regulation, environmental safety, digital monitoring.
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BUJIOBUMH I KVIBKICHUH CKJIAJI MIKPO®JIOPHU 3A JIIKYBAHHS
IMOBEPXHEBOI HIOJEPMII Y COBAK

Anomauin

B mamepianax cmammi nasedeni 0ani w000 8uU006020 i KiIbKICHO20 CKAAOY MIKpogiopu, ix
yymaugocmi 00 anmubiomukie ma OUHAMIKU PIBHA MIKPOOHO20 3a0pYOHeHHA Y npoyeci NiKy8aHHsA
nosepxuesoi niodepmiii y codoax.

Bcmanosneno, wo 6 ypaosicenux OinsiHKax wiKipu Xeopux cobax nepesasicaroms acoyiayii
Escherichia coli, Staph. epidermidis (57,14 %) ma Str. pyogenes (17,86 %), a maxooc epudbu
Malassezia pachydermatis ma Candida crusei (21,41 i 14,28 %).

[3onvosani Kynbmypu MIiKpoopeauizmie Oyau Haubiibwe YymiusumMu 00 HOPHIOKCAYUHY,
Qypamazy ma amMOKCUYUTLIHY.

Mna  micyeeozo niKkyeamnHs coOaK, X60pux HA Nio0epMilo, 3ACmOco8y8anu npenapamu
«Bemmixodepmy i «Canooepm» y nopisHaneHoMy acnekmi. Y npoyeci 1iKy8aHHA X8OpUX cOOAK
cnocmepieanu OUHAMIYHe 3MEHULeHHS KIIbKOCMI MIKPOOP2AHI3MI6 8 0CepeoKax ypaxtceHHs 6 000X
epynax meaput. OOHAK, 8 0cepeOKax ypaxnceHoi WKipu meaput, AKUM 3aCmoco8y8anu npenapam
«Bemmixkooepm», pisenv mikpobHoi 3a6pyonenocmi 68 00CMOBIPHO HUNCUUM.

Knrwuoei cnosa: cobaxu, nosepxneéa niodepmis, Mikpognopa, nikysawHs, noxioui 1,2,4-
mpuasony.

Beryn. Mikpodiopa mKipu 3HaXOAWTHCS Ha TMOBEPXHI emiepMmicy Ta y
BOJIOCSIHMX (poiKynax, 1€ MT 1 MKIpHUA >KUp 3a0e3meuyioTh iX >KUBIJICHHS.
HopmanbHa Mikpoduiopa HKIpH CKIAAAa€Tbes 13 MEBHOI KUIBKOCTI OakTepii, sKi
KUBYThH y cuM01031. KinbKicHHI 1 SIKICHHM CKJIa[l MIKpO(hIOpU MOXKE 3MIHIOBATUCS Y
3aJIEKHOCTI BiJl CTaHy IIKipHU, TOOTO Yy BIAMOBIAL HA Taki (HaKTOpH, SAK TEIJIO YU
xoJio1, pH, coI0HICTh, BOJIOTiCTh TOIIO [1-5].

VY ximox, 1 OUTbIIO MIpOI0 y cobak, OakTepianbHi 1HPEKIIIT WIKIPU € OJIHIEIO 3
HalYacTiMX NPUYUH YCKJIATHEHb MPH pPI3HUX IIKIpHUX 3axBoproBaHHsX. Lli
iHdekii, 3a3BHUYail, BBaXKAIOTHCS BTOPMHHUMH YCKIQJAHCHHSAMU. BOHM MOXYTh
ypa)KyBaTH Pi3HI WAPH IKIPU i MOXKYTb BIIPIZHATHUCS 32 CTYIIEHEM TSKKOCTI.
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Konu € xniHiyHI 03Haku OakTepianbHOl iH(EKIIl MIKipH, BETepUHAPHUN Xipypr
MMOBMHEH 3aBXKIU BPAaXOBYBAaTH OCHOBHHU (haKTOp, SKHH CIPOBOKYBAaB IEPBUHHE
ypaXKeHHs, 1 BUKOPUCTOBYBATH yBECh HEOOX1AHMI HAOip IHCTPYMEHTIB J1arHOCTHKH,
100 3HANTH M YCYHYTH 1110 OCHOBHY MIPUUYUHY Ta 3aM00IrTH PO3BUTKY OaKTepiaabHUX
ycKkiaaHeHsb [1-5].

MikpoopraHi3mMu, BUAUICHI 31 3I0POBOI MIKIpH, KIACU(DIKYIOTHCS Ha TUMYACOBI 1
IOCTIHHI 3 iX 3aTHICTIO PO3MHOXYBATHCS B MiCIISX JIOKaji3aliii [1-5].

Pe3umeHTHi  MiKpoopraHi3MM  MarOTh  3JIaTHICTh  PO3MHOXYBAaTHUCS — Ha
HOpMaJIbHIN, 3A0poBiM MmiKipi. OmHa 13 QYHKIIA PE3UAEHTHOI MIKpoQuIopu —
AQHTArOHICTUYHA T10 BiJHOMIECHHIO 70 HEBJIACTUBHUX JJIS MIKIPU TBAPUH TPAH3UTOPHHUX
MiKpooprani3miB. Pe3ugeHTHi OakTepii He BHKIMKAIOTh TMAaTOJIOTi(, OJHAaK, 3a
VIIKO/KEHHSI IIKIPM TEPBUHHUM  €TIOJNOTIYHUM  (PAKTOpPOM, BOHU MOXKYTb
pOBOKYBaTH iH(DekmiiHui nporec [1-5].

Hemocriiini (TMMYacoBi) MIKPOOPTaHi3MU TaKOX BUAUISIOTBCA 3 TOBEPXHI
HIKIPH, ajie KITHIYHOTO 3HAYEHHS HE MaloTh, SKIIO0 BOHU HE CTAlOTh 1HBA3UBHUMH Ta
HE CIPHUAIOTH PO3BUTKY MAaTONOrIi. 3a3BUYail BOHM HE PO3MHOXKYIOTHCS Ha MIKIpi
OiumbIiocTi TBapuH. Ilepexinni Oaktepii, BUsBICHI y cobak, BKIOUaTh Escherichia
coli, Proteus mirabilis, Corynebacterium spp., Bacillus spp., Pseudomonas spp. i
KOaryJa3omno3uTHBHI ctadinokoku [1-5].

[ToBepxHeBa miojepMisi BIIHOCUTBCS 10 1HGEKIIIN, sIKI YPaKyIOTh €MmiiepMic Ta
dbonikynspuuii eniteniid [6]. Li iHpekIii MoxXyTh OyTH KJacu]ikoBaH1 SIK IMIETHUTO,
IIKIPHO-CITM30Ba  MioJiepMis ab0 MOBEpPXHEBUU  OakTepiadbHUU  (DOJIKYIIT.
[TioTpaBMaTHYHUI JepMaTUT (TaKOX BIJOMHM SIK TOYKOBHI) YAaCTO Ma€ TOCTPHMA
nepedir i, 3a3BuUYail, € pe3yabTaTOM CaMOIHIYKOBAaHOI TpaBMH Y BiJNOBiAb Ha
0ONbOBl TMOAPA3HUKKA YU CBEpODK, SKI 3MYIIye MallleHTa po3yicyBaTth abo
0o0NM3yBaTU TEBHY JAUIAHKY. YPaXCHHS Ma€ XapakTepHE MOYEPBOHIHHS, BHpPa)KEHA
excynaris. [llepcTHuit TOKpHUB Ha ypakeH1H AUISHII, 3a3BUYai, BIICYTHIHN, ajie 100pe
OKpECJICHI Kpai, OTOYEHI HOPMAJbHOIO IKipow. Boruumie ypaxenHs Oomtoue i
IIIBHJIKO MPOTPECYE, SIKIIO TBAPUHY HE JiKyBaTu [7-9].

@omikymiT, rAHOOKUM (YPYHKYJI03 1 MLETIONIT MOXYTh TOYHMHATHCS 5K
OakTepianbHi, TpUOKOBI ab0 mapasutapHi (omikyaspHi 1HeKil. [Hin eTiosoriuHi
YUHHUKK BKJTIOYAIOTh MOOIUHY pEakIlito Ha JIIKH, CHAOKPUHHI MTOPYIICHHS, ceOopero
Ta IMYHOCYIIPECIIO.

Harinommupenimoro 6akrepianbHoio ¢uioporo € Staph. pseudintermedius, Proteus
spp., Pseudomonas spp. ta Escherichia coli. ®omikymit, moB’si3aHuii 3 OGakTepisimMu,
rpubkamMu abo mapa3uTaMu, 3a3BUYail, HATHOIOETHCS HA PAHHIX CTaAisAX. Y BUIMAJKaX,
NOB'SI3aHUX 3 aTOMIYHUM JI€PMATUTOM, ajeprisiMu abo ceOOpelHUM JIEpMATUTOM,
3a3BUYail (DONIKYJIIT MA€ CIOHTIO3HUN 1 MOHOHYKJICAPHUI XapakTep, € XPOHIYHUM
rpaHyJeMaToO3HUM a00 TMIOTpaHyJIeMaTO3HUM, OCOOJIMBO SKIIO PO3BUBAETHCS
bypyHKYIp03. XapakTep YpaXCHHS 3HAYHOIO MIpOI0 3ajeKaTUME BIJ CTYICHS
b oMKyIIpHOT 30HU, a TAKOXK TJIMOMHM 1 TSHDKKOCTI TIpoIiecy. Y Oyab-SKHUX BHITaJIKaX
MIKpoOHMIA (DOH Ma€e BayKJIMBE 3HAYCHHS B Tiepediry ypaxens mkipu [10].

MeTta: BU3HAYEHHS BUJOBOTO 1 KUIBKICHOTO CKJamy MIKpohIopy 3a JIKyBaHHS
MMOBEPXHEBOI MOJepMii y co0aK pi3HUMH METOaMHU.
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Buksaa ocHoBHOro martepiaay pociaigzkeHHs. JlociiKeHHS TPOBOIWIM Ha
co0akax pi3HUX MOPIJ, BIKY 1 CTaTi 3 KJIIHIYHUMHU O3HAKaMH MMOBEPXHEBOI MioAepMii.
Jlo moyaTKy JIKyBaHHsS Yy XBOPUX TBapuH BIIOMpa 3pa3kd Ui MIKpOO1OJOTTIHUX
JOCTIKEHb, SIKI MPOBOJWIM B yMOBax OakTepiojioriyHOro Bimauty PerionanpHOT
nepxkaBHoi nabopatopii JlepxkmpoacnoxuBcaykou B IlonraBchkiii obmacti. [lpm
IIbOMY BHU3HAYalau BUJ 30yJHUKA, POBOJIUIN HOTO KUIBKICHY OIIIHKY Ta YyTJIUBICTh
10 aHTHO10THKIB.

JlikyBaHHSI XBOpUX TBApWH MPOBOAMIIM 3a JBoMa cxemamu. Cobakam mepiioi
IPYNH 3aCTOCOBYBAIM JIIHIMEHT «BeTMmikoaepMm» HUIAXOM arulikaiii Ha JUISTHKY
ypakeHHs1 JBidl Ha A00y. XBOpUM coOakaMm Jpyroi rpynd Ha AUITHKY YpaK€HHS
HaHocuIu Ma3b «CaHoaepm» Bidi Ha jg00y. Jlikapchki 3acO0M 3aCTOCOBYBAIH 0
3HUKHEHHS KJIIIHIYHUX O3HAaK.

TBapuHam 000X TIpyn JOAATKOBO BHYTPIIIHBOM SI30BO BBOJMJIM IIperapar
«Jlekcapopt», 0,15 MI/Kr oIHOKpATHO i, 32 HEOOX1AHOCTI, TOBTOPIOBAIM YEPE3 CIM
n16. Takok, 3a MOKa3aHHSIMU, 3aCTOCOBYBAJIM CUCTEMHI aHTUO10THUKH, BIATOBIHO J0
YYTIMBOCTI 130JIbOBAHUX MIKPOOPIaHi3MIB.

JluHaMiKy BUIUIEHHS Ta MIKpPOOHOiI 3a0pyJIHEHOCTI OCEpPEAKIB ypa)KEHHs
BU3HAYalIM, BIAOMparOUYM 3pa3Kd Ha Meplly, TPET, CbOMy Jecaty U 14-ty noly
nikyBaHHs. OTpuManuil nUPpoBUi MaTepian 0OpOOISIIM CTATUCTUYHO.

Bunosuii ckian mikpodaopu, 130J1b0BaHOI 0 NOYATKY JIKyBaHHS, HABEJICHUN B
Tabum. 1.

Ta0mums 1
BupnoBuii ckiaaa Mikpogiopu rHiiiHUX paH
. o BunineHo kynbtyp

Bunu Mikpoopranizmis Py S %
Escherichia coli 16 57,14
Staphylococcus epidermidis 16 57,14
Streptococcus pyogenes 5 17,86
Enterococcus 4 14,28
Citrobacter 4 14,28
Streptococcus agalactiae 3 10,71
Staphylococcus aureus 3 10,71
Proteus vulgaris 2 7,14
Proteus mirabilis 2 7,14
Pseudomonas aeruginosa 2 7,14
Corinobacter pseudodiphteridicum 1 3,57
Hedepmentytoui rpamMmHeraTuBHi OakTepii 1 3,57
Malassezia pachydermatis 6 21,43
Candida crusei 4 14,28

bakTepiosioriuHi JOCHIIKEHHS OCEPEAKIB Ypa)XXE€HHS Y XBOPHX Ha MIOJIEPMIiI0
co0ak MokasaJiu, 10 MIKpOOHE 3a0pyAHEHHS YPAKEHUX TUISTHOK IIKIPU YTBOPIOBAIIU
acormiarii aHaepoOHO-aepoOHUX MIKPOOPTaHI3MIB, TIPOTE TEPEBAXHY UYACTKY
BUAUICHUX MiKpoopraHiamiB ckmamgana Escherichia coli ta Staphylococcus

epidermidis — mo 57,14 %, Streptococcus pyogenes — 17,86 %; Enterococcus ta
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Citrobacter — no 14,28 %, Streptococcus agalactiae Ta Staphylococcus aureus — mo
10,71 %; Proteus vulgaris, Proteus mirabilis Ta Pseudomonas aeruginosa — mo
7,14 %. Hesnauny kinbkicTh craHoBwiam Corinobacter pseudodiphteridicum Ta
HeEepMEHTYIOU1 TpaMHeraTuBHi Oaktepii — mo 3,57 %, a Takox rpudu: Malassezia
pachydermatis Ta Candida crusei — o 21,41 ta 14,28 % BiAmoBiaHO.

UyTnuBIiCTh 130JIbOBAaHUX KyJIbTYyp OakTepiii 10 aHTHOIOTHKIB HaBeJCHA B
TabJ1. 2.

Taomurg 2
Uy TJuBIiCTH i30J1b0BAHUX KYJbTYP OaKTepiil 10 AHTHOIOTHKIB
YyTnuBicTh OakTepiit 10 anTHO10THKIB (%)
Buym Gaxrepifi | Avox- | Oxca- Ilepa- | Llega- | Epurpo- | Terpa- Hop- dypa-
brok- y
CULIWJIIH | IMIH | 30JIiH JEKCUH | MIIMH IUKIIIH oK Mmar
caluH
E. coli 65 0 100 100 81 50 100 100
Staph. 100 100 96 100 88 84 100 100
epidermidis
Enterococcus 83 83 0 0 100 83 100 100
Citrobacter 61 22 70 65 83 48 100 100
Str. agalactiae 100 100 100 100 70 100 70 90
P. vulgaris 67 0 67 100 0 33 100 100
Str. pyogenes 100 100 100 100 98 100 83 100
P. aeruginosa 0 100 5 0 5 100 95 0
Hedepmen-
TyIOUi Irpam- 0 0 0 0 0 100 100 0
HeraTuBHI OaKT.

Jani Tab1. 2 moKa3yloTh, 10 OUIBIIICTH 130Jb0BAHUX KYJIBTYP MIKPOOPTaHI3MIB
Oynmu YyTAMBUMU JO AaMOKCHUIIMJIIHY, OKCaluIiHy, Iieda3oliny, IedaieKkcuny,
EPUTPOMIIIMHY, TETPAIUKIIIHY, HOp(IIOKcaluHy Ta pypamary.

Jlunamika BHJAUIEHHA Ta 3arajJibHa MIKpOOHA 3a0pyJHEHICTh OCEpEIKIB
ypakeHHs, XBOPUX Ha MioJAepMito co0ak, HaBeeH1 y Taou. 3.
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Tabnuus 3
JIluHaMiKa BUAIJIEHHS Ta 3arajJibHa KiJIbKicTh MiKpoOHuX Tia y 1 r Oionrary
(n x 10°)
2 —_ n . N2
2. 8 3 S| 5|3 | 2| 8| 8 | 8
8 58| o 3 v 3 b o S8 > o S
5 2% 5183 8| £ (28 £=| 3| 25| £ §
sl Ex 5| BE| O S |88 TE| & | 85| 3£ p=
= S5 < S @ 2 = o8 T g 2 o 20D o2
S BE G| &2 & Y |88 5| 2| Bz| &35
= S L (] % © o o o <
S 2
=
SN 0 13,25 |25 7,5 20 0 0 10 5 11,3843,41
&3 |25 |11 |5 0 |6 |0 0 2225 |75 | 47.83=12.61*
g 7 5 1 2,5 2,5 0 0 0 10 1 3,67+0,36**
5110 1,25 |1 0,5 0,5 0 0 0 1,6 0,1 0,66+0,44***
Fl14  [001 |0 0 005 [0 [0 0 0101 |0 0,027+0,01
11 25 21 0 0 0 5 200 10 0 43,50+18,62
13 10 14,5 0 10 0 0 100 215 7,5 59,50+17,29
g7 45 125 0 3,5 0 0 0 12 3,75 | 4,3840,62*
£ 10 10 0,75 0 1 0 0 0 3 1,15 1,154+0,44**
=14 |0,01 |0,101 |0 0011 {0 |0 0 0,008 |0 0,022:0,02*

[Ipumitka. JIOCTOBIpHICTH pI3HULI MO BIJHOIIEHHIO JO TMOMNEPEAHBOTO
3HavyeHHs: * - p<0,05; ** - p<0,01 ta *** - p<0,001

3aranpHa MiKpoOHA 3a0pYJHEHICTh YpaXXEHUX AUISTHOK 10 MOYATKY JIKyBaHHS
cranoBmna 26,49x10°+9,02x10° mikpoOuux Tin y 1 r GionTaty. Y mpoueci JiKyBaHHs
BUJIJIEHHS KyJbTYp OakTepiil Ta 3arajbHa MIKpoOHa 3a0py/IHEHICTh 3MIHIOBAJIUCS B
3aJIEKHOCTI BIJ] TPYTH TBapHH.

VY mepiox m0 TpeThoi JA00M JIKyBaHHS CHOCTEpIranu 301IbIICHHS KUIBKOCTI
MIKpOOpTraHi3MiB y MOPIBHSAHHI 3 TaHUMH TIEPINOi 10O B YCIX IpyIax TBapuH. Tak B
ocepellkax ypaKeHHs TBapuH mnepmoi rpymu — 3 11,38x10°+3,41x10° mo
47,83x10°+12,61x10° y 4,2 pasu (p<0,05), mpyroi — 3 43,50x10°+18,62x10° mo
59,50x10°+17,29x10° y 1,4 pasmn.

XapakTepHo, IO Yy JIOKycaX YpPaK€HHsS TBapWH MEpUIOi TPYNH KIJIbKICTh
MIKpOOHMX Tii 30ublIyBanacs B 1,2 pa3u MeHuIe, HDK y cobak apyroi rpynu. Ha
CbOMy 100y mepebiry JiKyBaHHS BiIOyBajioCsi BIPOTIIHE 3MEHIICHHS KIJIbKOCTI
MIKpOOHHMX T B ypa)X€HUX AUISTHKAX TBapuH ycix rpyn. Tak, y co0ak nepiioi rpynu
— 3 47,83x10°£12,61x10° mo 3,67x10°+0,36x10° y 13,0 pasis (p<0,01), apyroi — 3
59,50x10°+17,29x10° mo 4,38x10°+0,62x10° y 13,6 pasis (p<0,01). Kimbkicts
MIKpOOpraHi3MiB y JIOKycax miojiepMii cobak mnepioi AocHigHoi Tpynu Oyia
MEHIIOKO IO BIHOIIEHHIO JI0 Apyroi rpynu y 1,2 pasu.

Ha necaty noOy mepebiry matojoriyHOrO MpoIecy BiAOYBaJIOCh MOJAJIbIIE
3MEHIIICHHS KUTBKOCTI MIKPOOPTaHi3MiB B OCEpEIKax ypakeHHs. Y TBapWH MEpIIoi
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rpymu 3 3,67x10°+£0,36x10° no 0,66x10°+0,44x10° B 5,6 pasu (p<0,001), apyroi — 3
4,38x10°+0,62x10° no 1,15x10°+0,44x10°, B 3,8 pasu (p<0,01). ¥ cobak nepmoi
IpyN# KUIBKICTH MIKpOOHUX TUT y paHi Oyna B 1,7 pa3u MEHIIOIO, HIXK y TBapuH
apyroi rpynu. Ha 14-ty 100y nepe0iry 3aXxBOprOBaHHS KiJIbKICTh MIKPOOPTaHi3MIB Yy
IUISTHKaX ypaKeHHS 3HAYHO 3MeHIIWiIack. Tak y TBapuH TMEpIIOi Tpymd 3
0,66x10°+£0,44x10° mo 0,027x10°+0,01x10°, B 24,4 pasu, gapyroi — 3
1,15x10°+0,44x10° mo 0,022x10°+0,02x10°, B 52,3 pasu (p<0,05). Mikpobua
3a0pyHEHICTh ypaKEHUX JUISHOK TBApMH 000X JOCHIIHMX Tpyn Oyina Maibke Ha
0JIHAKOBOMY DiBHI.
Jlunamika MiKpoOHOT 3a0py/IHEHOCTI THIMHUX paH HaBeJieHa Ha puc. 1.
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Takum 4YMHOM, IHMHaMiKa MIKpOOHO1 3a0pyAHEHOCTI OCEpPEIKIB YPaKCHHS Y
co0ak, XBOpUX Ha MIOAEPMIIO, CBIAYUTH PO 3MEHIIEHHS KUIBKOCTI MIKPOOPTaHI3MiB
B ypaXXEHUX NUISHKaX IIKIpW y Tpoiieci JikyBaHHs. [[o chbOMOi A00M JIIKyBaHHS
piBeHb MIKpPOOHOI 3a0pYyTHEHOCTI OCEPENKIB YpaKeHHS TBAPWH IMEPIIOi JAOCIITHOL
rpynu OyB MEHILNUM, HI)K Y TBApUH JPYTroi IPYIIH.

Otmxe, pe3yJbTaTd OaKTEpIOJOTIUHOIO aHajizy OlonTary J103BOJISIIOTH
CTBEP/KYBaTH, IO MPOBEJEHE JTIKYBaHHS 3HUKYE KUIBKICTh 130JIbOBAHUX KYJBTYp Ta
3arajibHy MIKpOOHY 3a0pyJIHEHICTh OCEpPElIKIB YypaxeHHs co0ak, XBOpUX Ha
M10JIEPMIIO.

Jani mitepatypu [3-5], a TakoX BIIaCHI CIOCTEPEKCHHS BKa3ylOTh, IO
mioAepmisi y cobak — 1ie BTOpUHHE 1H(EKIIIITHE 3aXBOPIOBAHHSA, SKE TPOSBIISETHCS
rOCTPUM 3alaJieHHsIM MIKIpH. XBOpoOa IOCUTh YacTO PEECTPYEThCA y cobak, sK
HACJIIOK 1HIINX ITaTOJIOTIH.

[Tiogepmiss Mae OakrtepiadbHO-TpHUOKOBY  ertiojoriro  [14], omgHak i
MIKPOOPTaHI3MH € BTOPUHHUM €TI0JIOTTYHIM (PaKTOPOM.

VY 3anexHOCTI BiJl CTYMEHS TSHKKOCTI, XBOpOOa MOXE TPOSBISATUCA y TPHOX
dopmax: mMmoBepxHEBa TMIOACPMIs, 3a SKOI YPaXKyrOThCS 3O0BHIIIHI TOKPUBU Ta
BOJIOCSIHI (DOJIKYJIM; TIMOOKA MioAepMis, IO XapaKTEPHU3YEThCS YpPaKEHHSIM YCiX
[IapiB IIKIPU, 1HOMI 3 MPOHUKHEHHSM Yy MIJIIKIPHY KIITKOBUHY 1 M $13M; XpPOHIYHA
dopma, 1151 IKOT XapaKTepHi CTPYKTYPHI 3MiHHM TIKipu [3-5].
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[lepeBaxkHO y KITIHIYHIA TPAKTUIl MH PEECTPYBAIM TOBEPXHEBY (HOpMy
mioaepmii. g JiKyBaHHA JaHOI MATOJOTIT BITUM3HSHI W 3apyOikHI (paxiBii
BUKOPUCTOBYIOTh $IK HOBITHI, Tak 1 TpaAWLidHI JIKapchki 3acobu. 3okpema
AHTUCENTUYHI 3acO0M Ha OCHOBI HaHOakBaxemariB MmertaniB [11-13, 15], mpore
HaWTIOMIMPEHIINMU € 3aC00H 3 yMICTOM XJoprekcuauny [16, 18, 19] ta antuGioTnkn
cucTeMHOI 1 micieBoi aii [17, 20, 22].

Hamu, ns miciieBoro JrikyBaHHSI coOak, XBOPUX Ha IMOBEPXHEBY IIOAEPMIIO,
OyB BHKOpHCTaHUH mpemapaT «Bermikogepm» 3 mirouoro pedoBunoro 4-((5-
(merunTio)-4-metun-4H-1,2,4-tpuazon-3-in)mopdominom [23]. Ila cnomyka Oyna
arpoOoBaHa 3a rpuOKoOBUX 1H(EKIIH [24] Ta, K MOKa3aau HaIl JOCIIIKEHHS, Oyna
e(hEeKTHBHOIO B JIIKYBaHHI MIOBEPXHERBOI Mi0AepMii y coOak.

BucHOBKH Ta mepcneKTHBH MOJAJIBINUX A0CTIIKeHb. Y co0ak, XBOpUX Ha
mioJIepMito, 3 YpaKeHHX JTUITHOK HaifuacTime i3oioBainu KyieTypu Escherichia coli,
Staphylococcus epidermidis ta Streptococcus pyogenes, a Takoxx rpuou Malassezia
pachydermatis i Candida crusei.

Bunineni Oakrepii OynM 4YyTJIMBUMU 1O aMOKCUUWIIHY, OKCAIWIIIHY,
uedaszoiiny, uedasekCuHy, E€pUTPOMILKHY, TETPALMKIIHY, HOPQIOKCALMHY Ta
dbypamary.

VY mporueci JiKyBaHHS XBOPHX COOAaK CHOCTEpIraid IWHAMIYHE 3MEHIICHHS
KUTBKOCT1 MIKPOOPTaHi3MiB B OCEpEJIKax ypakeHHs. Y TBapUH, SKUM 3aCTOCOBYBAJIU
npenapat «BeTtMikonepM», piBeHb MIKpOOHOI 3a0pyaHEHOCTI OYyB JIOCTOBIPHO
HUKYHUM.
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SPECIES AND QUANTITATIVE COMPOSITION OF MICROFLORA IN
THE TREATMENT OF SUPERFICIAL PYODERMA IN DOGS

Abstract

The article presents data on the species and quantitative composition of microflora, their
sensitivity to antibiotics and the dynamics of microbial contamination during the treatment of
superficial pyoderma in dogs.

It was found that Escherichia coli, Staph. epidermidis (57,14 %) and Str. pyogenes (17,86 %),
as well as the fungi Malassezia pachydermatis and Candida crusei (21,41 and 14,28 %)
predominated in the affected skin areas of sick dogs. The isolated cultures of microorganisms were
most sensitive to norfloxacin, fumamag and amoxicillin.

For the topical treatment of dogs with pyoderma, Vetmikoderm and Sanoderm were used in a
comparative aspect. During the treatment of sick dogs, we observed a dynamic decrease in the
number of microorganisms in the lesions in both groups of animals. However, the level of microbial
contamination was significantly lower in the areas of infected skin of animals treated with
Vetmikoderm.

Key words: dogs, superficial pyoderma, microflora, treatment, 1,2,4-triazole derivatives.
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INNOVATIONS IN SANITATION AND HYGIENE IN CATTLE BREEDING

Abstract

The article presents the results of determining effective regimens and developing methods for the use
of three disinfectants, which, in various combinations, include quaternary ammonium compounds,
polyhexamethylene guanidine hydrochloride, glutaraldehyde, and other substances. The research was
conducted at the production facilities of the National Scientific Center "Institute of Experimental and
Clinical Veterinary Medicine" (Kharkiv). The disinfectants were applied according to current guidelines and
regulations. The proposed disinfection methods align with modern biosafety and biosecurity requirements in
livestock production. They are user-friendly, environmentally safe, highly effective, and cost-efficient. The
findings from this research provide valuable resources for planning and implementing sanitary and hygienic
measures in livestock production. Future research aims to develop a comprehensive, science-based system of
sanitary and hygienic practices specifically tailored for dairy farming.
Keywords: disinfection, method, preparation, concentration, exposure.

Presentation of the main material of the research. Disinfection has always
been and continues to be one of the most effective measures in livestock production,
aimed at preventing the emergence and spread of infectious diseases among
productive livestock [2, 12]. Additionally, the organization of sanitary and hygienic
measures, along with their prompt and high-quality implementation, is essential for
obtaining safe animal products as well as for their storage and sale [3, 4, 15].
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The range of available antimicrobial agents includes numerous products
belonging to various chemical groups, each characterized by different properties [1,
11, 14]. However, it should be noted that not all disinfectants are suitable for use in
livestock production. Some may cause resistance in the microbiota, while others can
be toxic and pose environmental hazards [13, 19].

The large-scale introduction of disinfectants into production requires a
preliminary study of their properties in the laboratory with confirmation of their
effectiveness directly under production conditions [6, 16].

The effectiveness of sanitary and hygienic measures in livestock farms is
significantly increased by rotating disinfectants and their alternate use [8, 10]. Good
results were obtained with the combined use of several disinfectants [7]. At the same
time, it is reported that in many farms and complexes (> 90%) disinfectants are used
without proper adjustment of their application regimes. Also, the percentage of low
concentrations or cases where no active substance was detected in disinfectants is
about 50% [9]. Preliminary cleaning of animal facilities is key to the effectiveness of
the disinfectant. However, in practice, these operations are carried out separately and
only in 50% of cases are they effectively combined [17].

Determining effective cleaning and disinfection regimens for livestock
facilities is critical to improving animal health and controlling animal diseases [5].

To develop scientifically based methods for sanitizing various animal facilities.

The research was conducted at the production facilities of the National
Scientific Center “Institute of Experimental and Clinical Veterinary Medicine” in
Kharkiv. Three complex antimicrobial agents containing various combinations of
guaternary ammonium compounds, polyhexamethylene guanidine hydrochloride,
glutaraldehyde, and other substances were evaluated for their effectiveness.

The disinfectants were applied according to the current recommendations and
regulations [18].

After disinfection, bacteriological control of its quality was carried out by the
isolation of sanitary-indicative microorganisms (bacteria of the Escherichia coli
group). For this purpose, after disinfection, swabs were taken from 10 different areas
of the room with an area of 10x10 cm using a metal frame stencil, which limits the
required area. The samples, each separately, were washed in the same test tube by
several immersions and squeezing of the swab. The squeezed swabs were removed,
and the liquid was centrifuged for 20-30 minutes at 1500 rpm. The supernatant was
carefully poured off, and an equal volume of sterile distilled water was added to the
tubes. The precipitate was then shaken and centrifuged again for 20 to 30 minutes.
After centrifugation, the supernatant was removed, and 0.5 cm?® of the remaining
sediment was inoculated onto nutrient media: meat-peptone broth (MPB) and meat-
peptone agar (MPA). The cultures were incubated in a thermostat for 24 hours at 37.0
+ 0.5°C. The growth of the cultures was recorded after both 12 and 24 hours. The
cultures grown on the media were examined under a microscope. The disinfection
quality was considered satisfactory if microbial colonies were not grown in any of the
samples.
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Based on research findings, innovative methods for disinfecting livestock
facilities have been developed using highly effective disinfectants.

The first utility model is based on developing the method of pre-launch
disinfection of livestock facilities. This process includes thoroughly cleaning and
mechanically cleaning the facilities, followed by disinfection using a specific
preparation. To ensure the effectiveness of the disinfection, bacteriological quality
control is implemented. The disinfectant used contains alkyl dimethyl benzyl
ammonium chloride, dodecyl dimethyl ammonium chloride, polyhexamethylene
guanidine hydrochloride, N,N-bis (3-aminopropyl)-dodecylamine, functional
additives, and water, with a recommended exposure time of 5 hours.

Before the pre-launch disinfection, the room is thoroughly cleaned and
mechanically scrubbed to remove building materials, debris, and other contaminants.
The floors, ceilings, and walls are washed using pressurized water. After the water
has been removed from the room, wet disinfection is carried out using a designated
preparation:

Method 1: alkyl dimethyl benzyl ammonium chloride — 0.065 %, didecyl
dimethyl ammonium chloride - 0.007 %, polyhexamethylene guanidine
hydrochloride — 0.025 %, N,N-bis(3-aminopropyl)-dodecylamine — 0.02 %,
functional impurities — 0.025 %, water — 99.858 %.

Method 2: alkyl dimethyl benzyl ammonium chloride — 0.13 %, didecyl
dimethyl ammonium chloride - 0.014 %, polyhexamethylene guanidine
hydrochloride — 0.05 %, N,N-bis (3-aminopropyl)-dodecylamine — 0.04 %, functional
impurities — 0.05 %, water — 99.716 %.

Method 3: alkyl dimethyl benzyl ammonium chloride — 0.195 %, didecyl
dimethylammonium chloride — 0.021 %, polyhexamethylene guanidine hydrochloride
— 0.075 %, N,N-bis(3-aminopropyl)-dodecylamine — 0.06 %, functional impurities —
0.075 %, water — 99.574 %.

The effectiveness of the proposed method is shown in Table 1.

Table 1
Method of pre-launch disinfection of livestock facilities
The proposed product Microflora growth
Composition % . Beforg : After_
disinfection disinfection
alkyd dimethyl benzyl ammonium
chloride 0.065
didecyl dimethyl ammonium
chloride 0.007
polyhexamethylene guanidine N N
hydrochloride 0.025
N, N-bis (3-aminopropyl)-
dodecylamine 0.02
functional impurities 0.025
water 99.858
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alkyd dimethyl benzyl ammonium
chloride 0.13
didecyl dimethyl ammonium
chloride 0.014
polyhexamethylene guanidine N B
hydrochloride 0.05
N, N-bis (3-aminopropyl)-
dodecylamine 0.04
functional impurities 0.05
water 99.716
alkyd dimethyl benzyl ammonium
chloride 0.195
didecyl dimethyl ammonium
chloride 0.021
polyhexamethylene guanidine N B
hydrochloride 0.075
N, N-bis (3-aminopropyl)-
dodecylamine 0.06
functional impurities 0.075
water 99.574
Note: "+" — growth of microorganisms; "-" — no growth of microorganisms.

Table 1 shows that catalase-positive and oxidase-negative staphylococcus,
Escherichia coli, mono- and diplococci were isolated from the swabs taken from the
objects of the livestock premises before disinfection. When the product is used
according to Method 1, it does not cause complete destruction of microorganisms, as
evidenced by the growth of staphylococcal colonies on the nutrient medium. No
growth of microorganisms was observed in any of the swabs taken after the
application of the product by methods 2 and 3 at an exposure time of 5 hours.

The next two utility models are based on the task of developing methods of
preventive disinfection. Thus, the first developed method includes mechanical
cleaning of livestock premises, their disinfection with a product, and bacteriological
guality control of the disinfection by using a disinfectant containing alkyl dimethyl
benzyl ammonium chloride, didecyl dimethyl ammonium chloride, glutaraldehyde,
isopropanol, turpentine and water at an exposure time of 1 hour.

Preventive disinfection of livestock facilities begins with the mechanical
removal of manure, feed residues, and bedding. Feeders, drinkers, partitions, purulent
channels, walls, and floors are mechanically cleaned using water under pressure.
After removing the water from the premises, wet disinfection is carried out with the
product:

Method 1: alkyd dimethyl benzyl ammonium chloride — 0.0853 %, didecyl
dimethyl ammonium chloride — 0.039 %, glutaraldehyde — 0.0537 %, isopropanol —
0.0732 %, turpentine — 0.01 %, water — 99.7388 %.
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Method 2: alkyl dimethyl benzyl ammonium chloride — 0.1706 %, didecyl
dimethyl ammonium chloride — 0.078 %, glutaric aldehyde — 0.1073 %, isopropanol
—0.1463 %, turpentine — 0.02 %, water — 99.4778 %.

Method 3: alkyd dimethyl benzyl ammonium chloride — 0.2559 %, didecyl
dimethyl ammonium chloride — 0.117 %, glutaraldehyde — 0.161 %, isopropanol —
0.2195 %, turpentine — 0.03 %, water — 99.2166 %.

The results of the effectiveness of the proposed method are shown in Table 2.

Table 2
Method of preventive disinfection in animal husbandry
The proposed product Microflora growth
Composition % . I_3eforg . _After_
disinfection disinfection
alkyl dimethyl benzyl
ammonium chloride 0.0853
didecyl dimethyl ammonium
chloride 0.039
glutaraldehyde 0.0537 * *
isopropanol 0.0732
turpentine 0.01
water 99.7388
alkyl dimethyl benzyl
ammonium chloride 0.1706
didecyl dimethyl ammonium
chloride 0.078
glutaraldehyde 0.1073 * B
isopropanol 0.1463
turpentine 0.02
water 99.4778
alkyl dimethyl benzyl
ammonium chloride 0.2559
didecyl dimethyl ammonium
chloride 0.117
glutaraldehyde 0.161 * B
isopropanol 0.2195
turpentine 0.03
water 99.2166
Note: "+" — growth of microorganisms; "—" — no growth of microorganisms.

From Table 2, it can be seen that the disinfectant according to Methods 2 and 3
can be used for preventive disinfection of livestock facilities with an exposure time of
1 hour.

The following utility model provides for the use of a disinfectant containing
didecyl dimethyl ammonium chloride, dioctyl dimethyl ammonium chloride,
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octyldecyl dimethyl ammonium chloride, alkyl dimethyl benzyl ammonium chloride,
glutaraldehyde, water with an exposure time of 1 hour.

Preventive disinfection of livestock facilities begins with mechanical removal
of manure, feed residues, and bedding. Feeders, drinkers, partitions, sewers, walls,
and floors are mechanically cleaned with pressurized water. After the water is
removed from the premises, wet disinfection is performed using a disinfectant:

Method 1: didecyl dimethyl ammonium chloride — 0.00375 %, dioctyl dimethyl
ammonium chloride — 0.00375 %, octyl decyl dimethyl ammonium chloride — 0.0075
%, alkyl dimethyl benzyl ammonium chloride — 0.01 %, glutaraldehyde — 0.0125 %,
water — 99.9625 %.

Method 2: didecyl dimethyl ammonium chloride — 0.009375 %, dioctyl
dimethyl ammonium chloride — 0.009375 %, octyl decyl dimethylammonium
chloride — 0.01875 %, alkyl dimethyl benzyl ammonium chloride — 0.025 %,
glutaraldehyde — 0.03125 %, water — 99.90625 %.

Method 3: didecyl dimethyl ammonium chloride — 0.01875 %, dioctyl dimethyl
ammonium chloride — 0.01875 %, octyl decyl dimethyl ammonium chloride — 0.0375
%, alkyl dimethyl benzyl ammonium chloride — 0.05 %, glutaraldehyde — 0.0625 %,
water — 99.8125 %.

The results of the effectiveness of the proposed method are shown in Table 3.

Table 3
Method of preventive disinfection
The proposed product Microflora growth
Composition % . I_3eforg . _After_
disinfection disinfection
didecyl dimethyl ammonium
chloride 0.00375
dioctyl dimethyl ammonium
chloride 0.00375
octyl decyl dimethyl N N
ammonium chloride 0.0075
alkyl dimethyl benzyl
ammonium chloride 0.01
glutaraldehyde 0.0125
water 99.9625
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didecyl dimethyl ammonium

chloride 0.009375
dioctyl dimethyl ammonium

chloride 0.009375
octyl decyl dimethyl

ammonium chloride 0.01875
alkyl dimethyl benzyl

ammonium chloride 0.025
glutaraldehyde 0.03125
water 99.90625
didecyl dimethyl ammonium

chloride 0.01875
dioctyl dimethyl ammonium

chloride 0.01875
octyl decyl dimethyl

ammonium chloride 0.0375
alkyl dimethyl benzyl

ammonium chloride 0.05
glutaraldehyde 0.0625
water 99.8125
Note: "+" — growth of microorganisms; "—" — no growth of microorganisms.

Table 3 demonstrates that the product effectively disinfects the treated surfaces
when applied using methods 2 and 3 for an exposure time of one hour,

As a result of this research, several disinfection methods have been developed
and patented in Ukraine as utility models. These include: No. 91983 “Method of
Preventive Disinfection in Livestock Production,” No. 96490 “Method of Pre-launch
Disinfection of Livestock Facilities,” and No. 99630 “Method of Preventive
Disinfection™.

The findings enhance the existing system of sanitary and technological
measures in animal husbandry by introducing innovative, science-based approaches
to the selection and application of disinfectants.

The successful and sustainable development of livestock farming relies heavily
on the timely and effective implementation of sanitary and hygienic measures. These
measures are crucial for preventing infectious diseases in farm animals and
eliminating sources of infection. Additionally, adhering to these sanitary measures
and hygiene standards is essential for producing high-quality and safe livestock
products [16, 20].

As livestock farming becomes more intensive and specialized, with a
significant concentration of productive animals in limited areas, the importance of
sanitary and hygienic measures increases. These measures play a crucial role in the
technological processes within industrial complexes, as the production of high-
quality products cannot occur without strict adherence to scientifically established
norms and rules of veterinary sanitation and hygiene [1, 18].
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Disinfection is a key and effective strategy for preventing and controlling
various diseases in farm animals. The effectiveness of physical and biological
methods is often limited by factors such as the lack of specialized equipment and the
high resistance of microorganisms to these methods [2, 10, 14].

There has been a recent shift in understanding and addressing disinfection
challenges. This change is largely due to the introduction of new biocidal agents, the
recognition of resistant strains of microorganisms to many disinfectants, and a
modern perspective on the environmental implications of using antibacterial drugs
[15, 20, 21].

Chemical disinfection is currently the most effective method; however, the
range of available chemical products does not fully meet market demands. Currently,
there is a lack of disinfectants that fully meet all the necessary criteria for
effectiveness, safety, and cost-efficiency. It has been demonstrated that a universal
disinfectant cannot be completely effective across all situations.

Conclusions and prospects for future research. Maintaining the health of
livestock and ensuring the safety of animal-derived products is impossible without
the proper implementation of a comprehensive set of sanitary and hygienic measures.
We have identified effective protocols and developed methods for using three
disinfectants, which show promise for application in production settings. The results
obtained from implementing these methods in practice will enable us to propose new
and effective protocols for preventive disinfection.

This article is dedicated to the blessed memory of the notable scientist and
talented organizer of educational and scientific processes, Doctor of Agricultural
Sciences, Professor Andrii Palii.
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IHHOBAIIII B CAHITAPII TA I'IT'I€EHI B CKOTAPCTBI

Anomauis

Y cmammi npeocmasneno pesynomamu 6usHauenHs egeKMUSHUX cxeM ma po3poOKuU
MeMOOUKU 3ACMOCYBAHH MPbOX 0e3IHPEKYIUHUX 3aCc00i8, AKI 8 PI3HUX KOMOIHAYIAX BKIHOUAIOMb
yemeepmuHHi AMOHIEGI CNONIYKU, NOJIICEKCAMEMUNeH2YAHIOUH)Y 2i0pOXIopUOd, 2Aymaposull aiboeio
ma iHwi peuosuru. JlocniodtcenHss npogoounucy Ha eupodoHuyux nomyosicHocmsax Hayionanvrnoeo
HAyK06020 yenmpy «IHcmumym excnepumenmanbHoi ma KIIHIYHOI 6emepuHapHoi MeOuyuHu» (M.
Xapkis). /lesingixyroui 3acobu 6ynu 3acmocosami ionoioHo 00 YUHHUX THCMPYKYIU ma Npasui.
3anpononosani memoou oezinghexyii gionogioaoms cyuacHum gumozam biobeznexu ma biozaxucmy
y meapunHuymei. Bonu 3spyuni y euxopucmawmi, exonoziuno 6esneuHi, @ucoxoeghekmugHi ma
eKOHOMIYHO 6u2ioHi. Pezynomamu ybo2eo 0ocniodxcenus naoaroms YiHHi pecypcu OJisi NIAHY8AHH MdA
BNPOBAOINCEHHSI CAHIMAPHO-CI2IEHIYHUX 3ax00i6 Yy meapunHuymei. Maubymui 00cniodiceHHs
CHPAMOBAHI HA PO3POOK)Y BCEOCANCHOI, HAYKOBO ODIPYHMOBAHOI CUCMEMU CAHIMAPHO-2ICIEHIUHUX
NPaKmuK, CneyiairbHo po3pooienux 0isi MOIOYHO20 MBAPUHHUYNEA.
Knirouosi cnosa: oesinghexyis, memoo, ni02comosxka, KOHYeHmpayis, eKcno3uyis.

CrarTs Hamiina g0 peaakmii 5 6epesns 2025 poky

Crarta npoiinuia peren3yBanus 13 6epesns 2025 poky
Crarta ony6mikoBana 31 6epesnst 2025 poky
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MONITORING OF RADIATION BACKGROUND LEVELS
IN ODESA’S MARKETS

Abstract
Monitoring of the dose rate of gamma radiation in the air (radiation background) was
carried out in the pavilions and on the territory of the markets "Pryvoz", "Pivnichnyi”,
"Cheryomushky", "Novyi", "Pivdennyi" and "Kyivskyi" in Odessa for the period of 2024 (winter,
spring, summer, autumn). The GreenTest device was used to determine the level of background
radiation. It was established that the level of gamma radiation dose rate in the air of the pavilions
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and the open area had some variability, but did not exceed sanitary and hygienic standards.
According to the results of the research, it was found that the absorbed dose of gamma radiation in
the air in the closed pavilions of the markets of Odessa ranged from 0.03%0.01 to 0.17+0.01 uSv/h.
The absorbed dose rate of gamma radiation in the air in the open area of markets is set in the range
from 0.08+0.01 to 0.18+0.01 uSv/h. 1t was found that the highest level of gamma background was
recorded in the territory of the pavilions of the "Novyi" and "Pivnichnyi" markets, which is 10%
higher than the corresponding research indicators in the "Pivdennyi” and "Kyivskyi" markets,
22.2% higher than the indicators in the "Cheryomushky" market, and 37.5% higher than the
indicators in the "Pryvoz" market. The same indicator in the open area was maximum at the
«Kyivskyi» market, which is 15.4% higher than the corresponding indicator at the «Novyi» market,
25% higher than at the «Privozy market, and 50% higher than the indicators at the
«Cheryomushky», «Pivdennyiy, and «Pivnichnyi» markets. It was found that the radiation
background had the highest values in the spring and summer period compared to the winter and
autumn months.

Keywords: natural background radiation, technogenically enhanced radiation background,
gamma radiation dose, monitoring, radiation safety.

Introduction. Throughout history, humanity has been exposed to radioactive
radiation coming from space and from Earth's radioisotopes. This radiation forms the
natural radiation background. Since the middle of the 20th century, after people
began to intensively master atomic energy, the natural radiation background on the
planet and in its individual regions has been constantly increasing, and is called
technogenically enhanced [1-4]. In nature, the radiation background is almost always
at a level that does not lead to a violation of human health, therefore, the radiation
background that has a harmful effect is always the result of human activity [5, 6].

Analysis of recent research and publications. Human protection from
ionizing radiation is a pressing issue for many industries, including agriculture and
the food industry. As the intensity of ionizing radiation increases, its dangerous
impact on public health also increases [7].

The problem of radiation safety is becoming particularly relevant in modern
conditions, when the issue of protecting public health from the negative effects of
radioactive factors is a priority for environmental, social, and state policy. After the
Chernobyl accident, the problem of radioactive contamination became one of the key
aspects of environmental safety in Ukraine [8].

The presence of residual amounts of radionuclides in soil, water, and air in
various regions of Ukraine requires constant monitoring and control, especially in
large urban agglomerations. Ensuring radiation safety for consumers is an important
aspect of the overall health strategy [9, 10].

Odesa, as a city with intensive economic activity and significant flows of
goods, may be exposed to radiation risks, which requires special attention from
government agencies and the scientific community. In addition, Odesa is a large
industrial and port center, actively involved in trade activities, including markets
where a wide range of food and household goods are traded. Therefore, it is
important to ensure control of the radiation background in markets, as food and other
goods can be a source of potential danger due to the accumulation of radionuclides.

Monitoring of radiation background in markets is relevant due to possible

sources of radioactive contamination. In addition, the factor of global trade and
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international economic cooperation creates additional risks due to the possibility of
goods from environmentally unfavorable regions entering local markets [3, 8-10].

In addition to the above, military actions have made certain adjustments to the
ecological state of the environment of southern Ukraine.

Thus, according to Pacev I.G. and co-authors, the ecological system suffered
significant damage from the invasion of the aggressor country to the Chernobyl NPP,
which led to an increase in the radiation background in this area by 7.6 times due to
the movement of armored vehicles, which raised radioactive dust into the air [11]. As
Is known, radioactive dust can rise into the air and travel considerable distances,
contaminating vast areas.

Reporting and monitoring of emissions from nuclear power plants, spent
nuclear fuel reprocessing facilities, and atmospheric air pollution with radioactive
substances is regulated by a number of European directives implemented into
Ukrainian legislation, as well as a number of state documents, in particular the
Radiation Safety Standards of Ukraine (NRBU-97) [12, 13].

Therefore, monitoring the radiation background will give us an understanding
of the level of radiation safety and allow us to respond promptly to any threats, thus
providing additional protection for the population. Therefore, monitoring the
radiation background of the city of Odessa, in particular the locations of markets, is a
very relevant issue today.

Goal. Determination of the dose rate level of gamma radiation in the air
(radiation background) in the markets of Odessa, which has a tendenc y to change
due to military actions in Ukraine. Dosimetric monitoring of gamma radiation was
carried out in the territory of closed pavilions and in the open territory of the markets.

Presentation of the main research material. Dosimetric studies of the dose
rate of gamma radiation in the air (radiation background) were conducted in the
territory of the markets of Odessa for the period of 2024 (winter, spring, summer,
autumn). The study was conducted in large markets, namely: «Pryvozy,
«Pivnichnyi», «Cheryomushky», «Novyi», «Pivdennyi», «Kyivskyi». Measurements
were carried out both in the premises of the markets and in the open area where
livestock and crop products were sold. The research was conducted at the Department
of Infectious Pathology, Biosafety and Veterinary-Sanitary Inspection named after
Professor V. Ya. Atamas. The GreenTest device was used to determine the level of
background radiation. Measurements were performed according to the instructions
for this device.

GreenTest is designed for rapid analysis of nitrate content in fresh vegetables,
fruits, and meat, and is also used to determine the level of background radiation and
detect objects, food products, building materials, etc. contaminated with radioactive
elements. The device measures the radiation background by the magnitude of the
power of ionizing radiation (gamma radiation). This device works using a detector
(Geiger-Muller counter). The device does not require calibration before operation and
periodic verification, as it has undergone this procedure during production, using
reference sources. GreenTest measures the background radiation level immediately
after switching on. It operates in continuous measurement mode and displays the
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measurement result on the display in «Radiation» mode. Also in this mode, text and
color prompts regarding the value of the radiation background are displayed for the
operator [14].

The absorbed dose rate of gamma radiation in air was measured in the
geometric center of the room at a height of 1m from the floor. Five measurements
were taken, from which the arithmetic mean value was calculated. The corresponding
algorithm was used to measure the radiation background in the open area of markets,
selecting places where products of animal and plant origin were sold. Measurements
were taken at a height of 1 m from the floor and at a distance of 1 m from the
product.

Statistical processing of the obtained results was carried out using variational
statistics methods, the average statistical value (M) and deviation from the average
statistical value (m) were determined, data processing was carried out using the
Microsoft Excel computer program.

According to the results of the research, it was found that the absorbed dose of
gamma radiation in the air of closed pavilions of Odessa markets ranged from
0.03+0.01 to 0.17+0.01 uSv/h, which corresponds to the established standards. The
average level of background radiation in closed pavilions varied from 0.0440.02 to
0.16+0.03 puSv/h. The results of the studies are presented in Table 1.

Thus, according to our research, the average level of background radiation per
year in closed pavilions at the «Pryvoz» market was 0.084+0.01 uSv/h, at the «Novyi»
market it was 0.11+0.01 pSv/h, at the «Cheryomushky» market the experimental
indicator was 0.09+£0.01 uSv/h, at the «Pivdennyi» and «Kyivskyi» markets the
indicated indicator was 0.10£0.01 uSv/h, at the «Pivnichnyi» market - 0.11+0.01
uSv/h, respectively.

Table 1
Results of determining the dose rate of gamma radiation in the air of
closed pavilions of Odessa markets,

M+m,n=6
No. Market name Time of year Dose rate, pSv/h
in
order

Winter 0.09+0,03

" " Spring 0.10+0,04

1 Pryvoz Summer 0.06+0,06

Autumn 0.08+0,02

On average 0,08+0,01

Winter 0.09+0,04

" Spring 0.11+0,05

2 Novyi Summer 0.13+0,03

Autumn 0.12+0,04

On average 0,11+0,01
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Winter 0.04+0,02

" " Spring 0.10+0,05

3 Cheryomushky Summer 0.12+0,03
Autumn 0.09+0,03

On average 0,09+0,01

Winter 0.15+0,02

: : Spring 0.11+0,05

4 «Pivdennyi» Summer 0.09-0.06
Autumn 0.06+0,03

On average 0,10+0,01

Winter 0.11+0,07

: : Spring 0.14+0,03

S «Kyivskyi» Summer 0.07+0,02
Autumn 0.08+0,02

On average 0,10+0,01

Winter 0.1440,03

. : Spring 0.07+0,04

6 «Pivnichnyi» Summer 0.1640.03
Autumn 0.08+0,03

On average 0,11+0,01

The absorbed dose rate of gamma radiation in the air in the open area of
markets (Table 2) is set within the range from 0.08+0.01 to 0.18+0.01 uSv/h, which
complies with sanitary and hygienic standards. The average level of background
radiation per year in the territory of the markets of Odessa had a certain variability
and ranged from 0.10+0.01 to 0.15+0.01 uSv/h.

Table 2
Results of determining the dose rate of gamma radiation in the air in the
open area of the markets of Odessa,

M+m,n=6
No. Market name Time of year Dose rate, pSv/h
in
order

Winter 0.11+0,01

" " Spring 0.12+0,01

1 Pryvoz Summer 0.140,02

Autumn 0,12+0,03

On average 0.12+0,01

Winter 0.12+0,01

" - Spring 0.16+0,01

2 Novyi Summer 0,15+0,03

Autumn 0.09+0,03
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On average 0.13+0,01

Winter 0.12+0,01

" " Spring 0,09+0,02

3 Cheryomushky Summer 0.10+0,01
Autumn 0.10+0,02

On average 0.10+0,01

Winter 0,13+0,04

: . Spring 0.09+0,01

4 «Pivdennyi Summer 0.12+0,01
Autumn 0.16+0,02

On average 0,10+0,01

Winter 0.13+0,02

: : Spring 0.14+0,01

S «Kyivskyi» Summer 0.18+0,01
Autumn 0,15+0,03

On average 0.15+0,01

Winter 0.08+0,01

. : Spring 0.11+0,01

6 «P1vnichnyi» Summer 0,12+0,02
Autumn 0.09+0,01

On average 0.10+0,01

According the Table 2, the average level of background radiation for the year
in the open area of the «Pryvoz» market was 0.12+0.01 puSv/h, in the «Novyi» market
it was 0.13£0.01 uSv/h, in the «Cheryomushky», «Pivdennyi» and «Pivnichnyi»
markets the experimental indicator was 0.10£0.01 uSv/h, in the «Kyivsky» market
the indicated indicator was 0.15+0.01 uSv/h. Studies have shown some variability in
the absorbed dose of gamma radiation in the air both in closed market pavilions and
in their open area. Fluctuations in average values for 2024 are graphically displayed

in Fig. 1 and Fig. 2.
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Figure 1. Comparison of gamma radiation dose rates in the air of indoor market
pavilions in Odessa for 2024

Thus, Fig. 1 shows that the highest average background radiation levels in
closed pavilions were registered at the «Novyi» and «Pivnichnyi» markets, which are
10% higher than the corresponding experimental indicators at the «Pivdennyi» and
«Kyivskyi» markets, 22.2% higher than the indicators at the «Cheryomushky»
market, and 37.5% higher than the indicators at the «Pryvoz» market.
uSv/h
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Figure 2. Comparison of gamma radiation dose rates in the air in the open area of
Odessa markets for 2024

From Fig. 2, we can conclude that the highest average background radiation
levels in the open area were registered at the «Kyivskyi» market. In percentage terms,
this is 15.4% higher than the corresponding indicator on the «Novyi» market, 25%
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higher than on the «Pryvoz» market, and 50% higher than on the «Cheryomushky»,
«Pivdennyi», and «Pivnichnyi» markets.

Comparison of the average annual values of gamma radiation dose rates in the
air in closed market pavilions and in their open areas showed that the level of
background radiation in the second case is 18.6% higher than in the first, which may
indicate the shielding ability of buildings.

As for fluctuations in the average values of the radiation background over the
period of the year, this is reflected in Fig. 3 and Fig. 4.

/l.I.SV/h | Pﬂ.p.l; Paal; N\ /p.Sv/h Pagl; N
spring; ) summer;
B Papl; 0,12 - 0,14
winter; 0.09 ’
0,08
B Papl; W Panl: B Panl;
winter; spring; autumn;

0,12 0,12 0,12

. J N\ J

Figure 3. Comparison of gamma
radiation dose rates in the air of
indoor market pavilions in Odessa by
periods of the year

Figure 4. Comparison of gamma
radiation dose rates in the air in the
open area of Odessa markets by period
of the year

As can be seen from Fig. 3 and 4, the radiation background had a certain
variability over the periods of the year, its highest values were observed in the spring
and summer period. The dose rate of gamma radiation in the air of indoor pavilions
of Odessa markets in the spring is 50% higher than the average for the winter period,
9.1% for the summer and 33.3% for the autumn period, respectively. Regarding the
dose rate of gamma radiation in the air in the open area of the markets of Odessa by
periods of the year, in this case the summer period is the leader, during which this
indicator is 16.7% higher than the corresponding indicator for other periods of the
year.

Conclusions and prospects for further research. Studies have shown some
variability in the power of the gamma radiation dose absorbed in the air both in the
closed pavilions of the markets and in their open areas.

According to the results of measuring the absorbed dose rate of gamma
radiation in the air in the indoor pavilions of the markets of Odessa, it was found that
the highest average radiation background values in the indoor pavilions were
registered in the «Novyi» and «Pivnichny» markets, which are 10% higher than the
corresponding research values in the «Pivdennyi» and «Kyivskyi» markets, 22.2%
higher than the values in the «Cheryomushky» market, and 37.5% higher than the
values in the «Pryvoz» market.
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It was established that the highest values of the absorbed dose of gamma
radiation in the open area of markets were registered at the «Kyivskyi» market. In
percentage terms, this is 15.4% higher than the corresponding indicator on the
«Novyi» market, 25% higher than on the «Privoz» market, and 50% higher than on
the «Cheryomushky», «Pivdennyi», and «Pivnichnyi» markets.

The average annual radiation background in the open area of the markets is
18.6% higher than the radiation background in the closed pavilions of the markets.
The radiation background on the territory and pavilions of Odessa markets has the
highest indicators in the spring and summer period.

Based on the monitoring conducted, it was established that the absorbed dose
rate of gamma radiation in the air (radiation background) does not exceed the
permissible levels established by the NRBU-97. The results of our research have
further prospects for monitoring the radiation status of the city of Odessa, which is a
relevant issue in the context of military operations in Ukraine.
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Anomauin

Ilposedeno monimopune nomyxscHocmi 003U  2AMMA-BUNPOMIHIOBAHHA 6  NOBIMPI
(paodiayitinoco ¢ony) y nasinvtionax i Ha mepumopii punkie «llpueos», «lligHiunuiy,
«Yepvomywruy, «Hosuiiy, «llisoennutiy ma «Kuiscokuuy m. Odecu 3a nepioo 2024 poxy (3uma,
6ecHa, Jnimo, ociuv). J{na eusHauenHs pieHs padiayitinoco ¢HOHY GUKOPUCTNOBYSAIU NPULAO
GreenTest. Bcmarnosieno, wo pieenb NOMYNCHOCMI 003U 2AMMA-BUNPOMIHIOBAHHS 8 NOGIMpI
nasinvblionie ma iOKpumill mepumopii mas OesKy 8apiabelbHiCmb, ale He NepesuLiysds
CaHIMapHo-2icieHIYHUX HOpMamueie. 3a  pe3yibmamamu  OOCNIONHCEeHb  BCMAHOBIEHO, WO
NOMYHCHICMb NO2TIUHEHOT 003U 2AMMA-8UNPOMIHIOBAHHS 8 NOGIMPI Y 3AKPUMUX NABLILUOHAX PUHKIG
M. Odecu 3naxoounacs 6 medxcax 6i0 0,03+0,01 oo 0,17+0,01 mx36/200. [lomyscuicmv noeauneroi
003U 2aMMA-8UNPOMIHIOBAHHS 8 NOGIMPI HA BIOKpUMIL MepUumopii puHKi6 8CIMAHOBNIEHA 8 MelCax
6i0 0,08+0,01 oo 0,18%0,01 mx36/200. Buseneno, wo nausuwull pigensb camma-gony Qikcysascs
Ha mepumopii naeginviionie punxie «Hoeuiiy ma «llienivnuiiy, wo na 10% euwe 3a 6i0noGioHi
0ocnioni nokasHuxku Ha punkax «lliedennutiy ma «Kuiscokuiiy, na 22,2% euwi 3a nokazHuxu Ha
punky « Yepvomywku» ma na 37,5% euwi 3a nokasnuku Ha punxy «lIpueosy». Toti sice nokasHux Ha
giOKkpumiu mepumopii 0ys maxkcumanrvhum Ha punky «Kuiscoxuiiy, wo Hna 15,4% euwe 3a
8I0N0BIOHULI NOKA3HUK Ha punky «Hoeuiiy, na 25% euwi, nioc na punxy «llpueos», ma na 50%
suwi 3a NokazHuku Ha punkax « Yepvomywruy, «Ilieoennuity ma «llieniunuiiy. Bcmanoeneno, wo
paodiayitinuti poH MAa8 HaleUWi NOKA3HUKU Y 8ECHAHO-TIMHIN Nepiod y NOPIGHAHHI 3 3UMOBUMU MA
OCIHHIMU MICAYAMU.

Knrouogi cnosa: npupooniti padiayitinuii ¢)oH, mexrHoeenHo-niocuienutl padiayitinuii QoH,
003a 2aMMa-8UNPOMIHIOBAHHS, MOHIMOPUHe, padiayilina be3neka
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BE3IEYHICTH PUBHUX ITPOAYKTIB: OIIHKA XIMIYHUX,
BIOJIOT'TYHUX TA TOKCUKOJIOTTYHUX PU3UKIB

Anomauin

Y emammi suceéimneno akmyanvni acnekmu 3ab6e3neyenns 6e3neyHocmi pudHUX NPOOYKmie
8 YMOBAX 3POCMAIOUUX BUMO2 00 AKOCMI XAPYO8UX NPOOYKMI6 Ma NiOBUWEHO20 CNONHCUBLO20
nonumy Ha nPoOyKmu 300p08020 XapuyeauHs. Pubni npodykmu € yinHumM 0xceperom meapunHo20
OLIKa, NONIHEHACUYEHUX JICUPHUX KUCIOM, MIKpOeleMeHmi8 ma 6imamiHie, npome MO*CYmb
cmaHosumu nNOmenyiluHy Hebe3nexy 0/ 300p08 s TIOOUHU Y paszi MIKpoOIOI02IuHO20 3a0pyOHeHHs.
(HasABHICMb  NAMO2EHHUX  MIKPOOP2AHIZMi8, MOKCUHIB) ab0  XIMIUHO20  KOHMAMIHYBAHHS
(HaKONUYEeHHS BAXHCKUX MEMALIB, 3ATUWKI8 neCMUYUOI8, OIOKCUHIE MA IHUUX MOKCUYHUX PEYOBUH).

Memoio Oocnioddcenuss Oyno oyinumu pieeHb Oe3neyHocmi pPUOHUX NPOOYKMIE ULIAXOM
KOMNIEKCHO20 AHANI3Y OpPeaHOIenmMudHux, Qi3uKo-XiMiuHux, MIiKpoOiON02IUHUX, MOKCUKONO2TUHUX
NOKA3HUKIB, WO 0036018€ 6CEOIYHO 0XAPAKMEPU3Y8aAmu NOMEHYIUHI PU3UKu O01s 300p08’s
CROJHCUBAYIB.

YV 0ocniooicenni npoananizoeano emicm mokCuyHUX eiemenmia (CeUHYI, KaAOMito, Muul Ky,
pmymi) y pisHux e6udax pub — Jococi, HomomeHii, caupi, ocenedyi. Busenreno eapiayii
KOHYEeHmMpayiti 3a1edcHo 6i0 6udy pubu. HAuOilbwutl 6MicCm C8UHYI0 — ) J0COCI, MUKy — 8
oceneoyi. Mikpobionociuni nokazuwuxu exaodanu oocnioxcenusi KMADAuM, 6axmepit epynu
KUWKOBOI NAIUYKU MA NAMO2EHHUX MIKPOOP2SAHI3MIG.
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Ompumani  pe3ynemamu  c8i04ams NPO  3A2AlbHY  GIONOGIOHICMb  3PA3KI6  YUHHUM
HOpMamueam, wo niomeepodicye ix besneunicmo. Taxkodic NPOAHANI308AHO 3ATUWKOB)Y KITbKICMb
necmuyuodie (I'XLT, AT ma tioco memabonimu), émicm padionyxnioie (*3'Cs, *°Sr), a maxoac
IXMionamoJo2iuni NOKA3HUKU.

Y pobomi mnaconoweno na eadxcrusocmi 2apMoHI3ayii HAYIOHATILHUX CMAHOAPMIE 3
sumocamu €sponeticbkoeo Cow3y w000 MIKPOOIOIOSIYHUX MA MOKCUKOIOSIYHUX Kpumepiie
besneunocmi. 3azHayeHo NPo HeoOXIOHICMb NOCUNEHO20 MOHIMOPUHSY 8MICIY BAICKUX MEMAig y
3aNeACHOCI BI0 2e0epaghiuHo20 NOX00IHCeHHs NPOOYKYIi.

Baoicnusoro cknaoogor cucmemu YRpasiuiHHa Oe3neuHicmio € 6NpOSA0NCEeHHS I NPUHYUNIG
HACCP na scix emanax eupobHuymea ma nowlupeHus iHgopmayii ceped cnoxcusadie npo
Gakmopu puzuxy, noe’sa3amni 3i cnoxcugaHuamM pubu. Pezyremamu 0ocniodcenns moxcyms 6ymu
BUKOPUCMAHI Y 0epIHCcABHOMY KOHMPOIL ma (hopmMyeanHi cmpamezill Xapuo8oi be3nexu.

Knwuosi cnosa: pubni npooykmu, xapuosa 6e3neunicmv, MOKCUYHI — elleMeHmU,
Mmikpobionoeiuni nokasnuxu, HACCP.

Beryn. Puba ta puOHI IpOAyKTH BIAITparOTh BAXKIUBY pOJib y 3a0e3MeUYeHH]
MPOJIOBOJIbYOI  O€3MeKH, OyIy4d OCHOBHUM JIKEPEJIOM BHCOKOSIKICHOTO O1lKa,
MOJIIHEHACUYEHUX KUPHUX KHUCIIOT, BITAMIHIB Ta MIKPOEJIEMEHTIB.

3a manumu FAQO, puOHa mpoaykiis 3ajJUIIAE€TbCS KPUTUYHO BAKIUBOIO IS
XapuyBaHHs HACEJIEHHs CBITY, a ii BUPOOHUIITBO MOTpeOye cTamoro po3BuTky [1].Y
TOM e 4yac puba € MPOIYKTOM 13 MiJIBULICHUM PU3UKOM IICYBaHHSI Y€pe3 BUCOKY
BOJIOTICTh, ()EPMEHTATUBHY AaKTHBHICTH 1 CHPHUSTIMBE CEPENOBHUINE IS
MIKpOOPTaHi3MiB.

Sk 3aznaueHo B nmochimkeHHi FAO [2], kmouoBuMHu (akTOpaMH PUBHKY €
MiKpoOiosioriune  3a0pynHEHHs,  O0l0aKyMyJsIlisi TOKCMYHMX  PEYOBHH  Ta
HEJOTPUMAHHS HaJICKHUX YMOB 30€piraHHs.

JlocnmiKeHHsT HAyKOBLIB JIEMOHCTPYIOTh pIBEHb 3a0pYJHEHHS XapyOBUX
MPOJYKTIB Ta pUOU y TOMY YKCI1 TOKCUYHUMU peuoBUHaMH [3]. LI peuoBUHM MalOTh
TOKCUYHUH Ta KAHLUEPOT€HHUH BILJIUB HA OPraHi3M JIFOIUHU.

Y BiANOBIIb Ha Takli BUKIMKM YKpaiHa BIPOBAKYE BIINOBIIHE
3aKOHOAABCTBO. 3akoH Ykpainu «lIpo pgepkaBHUI KOHTpPOIb 3a JOTPUMAaHHSAM
3aKOHOJIAaBCTBA TMPO XapyoBl MPOIYKTH...» BHU3HAYAE MEXAHI3MHU JEP>KaBHOIO
KOHTpOJO0 Yy cdepi xapyoBoi Oesmeku [4], a Hakaz Minarponomituku Ne 590
periiaMeHTye o0OB’SI3KOBE BIIPOBAKEHHSI mporeAyp Ha ocHoBi npunnumis HACCP
— aHam3y pu3HKiB 1 KOHTpot0 KpuTHaHuX Touok (HACCP) [5]. [Tonoxenuss HACCP
3aKpIIUICH] TaKOX y MibKHapoaHomy nokymeHTi Codex Alimentarius, 1o € OCHOBOIO
CHUCTEMHM Xap4yoBOi TirieHu [6].

3akoH Ykpainu «[Ipo 0CHOBHI MPUHITUIIN T4 BUMOTH JI0 O€3MEYHOCTI Ta SKOCTI
Xap4oBHUX NPOAYKTIB» [7] BU3Hauae 3acaiul XapuoBoi Oe3meku. Y TOMOBHEHHS 0
I[bOTO, 1HII JOCTIUKEHHS [8, 9] BHUCBITIIOIOTH CUCTEMHI MPOOJIeMH 3a0pyTHEHHS
XapyoBUX MPOJAYKTIB TOKCUYHUMH PEYOBMHAMM, MIATBEPIKYIOUHM HEOOXITHICTh
3aMpoOBaKEHHS KOPCTKOTO KOHTPOJIIO HA BCIX €Tanax XapuoBOro JaHIIora.

Ha nep:xaBHOMY piBHI BaXJIUBY poJjib y (hOpMYyBaHHI CTpATEriuHUX OPIEHTHUPIB
Bigirpae Yka3 llpesunenta Ykpainu «IIpo Lt cramoro po3Butky g0 2030 poxy»
[10], mro BU3HAuYae IHTErpalil0 MNPUHLHUIIB CTAJIOr0 YMPABIIHHA NPUPOIHUMHU
pecypcamu.
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3rigno 3 aHamituaHuM 3BiToM ['O «Exomis» [11], rapmoni3aliis yKpaiHCEKOTO
arpapHoOro Ta €KOJIOTIYHOTO 3aKOHOJABCTBa 3 MpaBoM €C € KIFOYOBUM 3aBIaHHSIM
CY4YaCHOI TOJIITUKHU O€3MEYHOCTI XapuOBUX MPOIYKTIB.

Kpim TOTO, Tiri€HiYHI BUMOTH 0 BUPOOHHUIITBA 1 OOITYy Xap4OBUX IMPOIYKTIB
TBApPUHHOTO TIOXOKCHHsSI BperyiboBaHi HakazoM Ne 813 [12], a chepy pubHOTO
rocrojapcTna periiameHTye 3akoH Ykpainu «IIpo pubHe rocnogapcTBo, MPOMHUCIOBE
prbaIBLCTBO Ta OXOPOHY BOJHHUX OiopecypciBy» [13].

Takum  uyuHOM, 3a0e3neueHHs  Oe3meyHOCTI  pUOHOI  MPOAYKINi €
OaraTopiBHEBOIO MPOOJEMOI0, III0 BUMArae MiCEKTOpPaJIbHOI CHiBIpalli, HAyKOBOT'O
MOHITOPUHTY, HOPMAaTMBHOIO PpETYJIOBAaHHA Ta BIPOBAHKEHHS MIKHAPOIHHUX
CTaHJApTIB Xap4oBOi OE3MeKu Ta MOTpedye€ KOMIUIEKCHOTO MiAXOAYy, BKIIIOYAIOUU
€KOJIOTTYHUIT MOHITOPUHT, KOHTPOJIb TEXHOJIOT1M MepepoOKU Ta TPaHCIOPTYBaHHS,
BIPOBAPKCHHSI MDKHAPOHUX CTAaHJAAPTIB 0€3MEYHOCTI XapuOBUX MPOIYKTIB.

BrnpoBajkeHHsT TPUHIMIIB 3€JIEHOT0 CUIbCHKOIO0 TOCHOJApCTBA € OAHUM 13
KJIIOUOBHX YHHHHKIB Y 3a0€3Me4YeHH]I BUPOOHHIITBA OE3MEUHNX XapUYOBUX MPOIYKTIB.
Takuii miaxing nependavae paililOHAIbHE BHUKOPUCTAHHS MPUPOIHUX PECYPCIB,
MIHIMI3all1}0 HETaTUBHOTO BIUIMBY Ha JOBKULIS, CKOPOUEHHS 3aCTOCYBaHHS XIMIYHUX
3aco01B Ta 3a0€3IMeUeHHs €KOJIOT1UYHO1T 30aJIaHCOBAHOCTI arpapHOro BUPOOHHIITBA, 110
B CYKYITHOCTI CHIpHSI€ TIJIBUIIICHHIO SKOCT1 Ta 0€3MeYHOCTI MPOYKIIii Ha BCIX eTarax
Xap4yoBOro JaHiora [14]. Y KoHTeKCTi 0COOIMBUN aKIIEHT pOOUTHCS HAa pUOHUIITBO.

P0O3BUTOK HOBITHIX METOJ[IB KOHTPOJIIO Ta IMOCUJICHHS PETYJIATOPHUX HOPM
J03BOJISITH MIHIMI3YBAaTU PU3UKU Ta 3a0€3MEUUTH CHOKUBAYiB OE3MEUHUX PUOHUX
IIPOIYKITIETO.

MoHiTOpuHT Ta aHajii3 piBHA 3a0pyAHEHHS PUOHOI MPOAYKIIT TOKCUYHUMH
eJIeMEeHTaMH, 3aJHUIIKAMHU MECTULHU/IIB, PATIOHYKIIAAMU Ta MIKpOO1OJOTrTYHUMU
KOHTaMIHaHTaMU € HEOOXIJHOI0 CKJIQJOBOIO OIIIHKM PHU3UKIB IS 3JI0pPOB’s
CMOKMBAUIB Ta YJOCKOHAJIEHHSI 3aXOJIB KOHTPOJIO 3TiTHO 3 BUMOTaMH CHUCTEMHU
HACCP Ta ynHHOro 3aKOHO/IaBCTBa Y KpaiHH.

Mera: Ouinka 0e3ne4yHOCTI PUOHMX NPOAYKTIB HAa OCHOBI KOMILIEKCHOTO
JTOCHIDKCHHS ~ OPraHOJENTUYHUX,  (PI3UKO-XIMIYHUX,  MIKpOOIOJIOTIYHUX  Ta
TOKCHUKOJIOTIYHUX MOKA3HHUKIB.

Buxiaa ocHoBHOro marepiaay gochaimkeHHsi. JlocmimkeHHsS O0e3MeYHOCTI
PUOHUX TPOAYKTIB MPOBOIUIOCS 3 METOKO OI[IHKHM BIJIOBIIHOCTI JIIOYUM BHUMOTaM,
BU3HAYCHHS XIMIYHOTO CKJIaay, MIKPOOIOJIOTIYHMX TIOKA3HHWKIB Ta HAsSBHOCTI
MOTEHITIHHO HEOe3MeyHuX pedyoBHH. JIOCHIKEHHIO MiUIsIraay Taki BUAW PUOHOI
MpoyKIlii: ropOymia (TymiKa), JJ0coCh (TyIiKa, XpeOTH), HOTOTEHisl, MOWBa, MacIIsTHA
puba (¢ine), ckymOpis, ocenemerb, Bomep, cavipa. I[IpoOu BimiOpaHi 3 pi3HUX
TOPTOBEIBHUX MEPEK Ta PHOOTOCIIOAAPCHKUX IMiANPUEMCTB. [l mpoBemeHHs
aHaji3y 3aCTOCOBYBaJM TakKl METOJU: OpraHOJICITUYHUN aHami3 (OI[IHKa
30BHIIIHBOIO BUIJISIY, KOJBOPY, 3aMaxy, KOHCUCTEHIIi); MIKpOOIOJIOTTYHUN aHami3
(BU3HAYEHHS 3arajibHOi KUIBKOCTI Me30(IIbHUX aepoOHUX 1 (akyJIbTaTUBHO-
aHaepooHux wmikpoopranizmiB (KMA®AHM), HasSBHOCTI MAaTOr€HHUX OaKTepiit
(Salmonella spp., Listeria monocytogenes, Escherichia coli, Staphylococcus aureus);
TOKCUKOJIOTIYHI (@Haji3 3aJMIIKOBOTO BMICTY BaXKKUX MeETamiB (PTyTh, KaaMii,
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CBUHENb, MHIN'SK) Ta pagionoriuni mocmimkenns (Bvict *’'Cs ta *Sr), a Takox
BHU3HAUEHHS BMICTY MECTHUIIUIIB.

Bcei gocaimkeHHST POBOIMINCA 3TIAHO 3 JIIIOYMX HOPMAaTUBHUX JOKYMEHTIB.
Otpumani pesyibTaTd Oyau OOpoOJCHI CTAaTUCTUYHO 3a JIOMOMOTOI0 METO/IIB
BapialiiiHoi cratuctuku. Ll MeTomonoris n03BoJMIa KOMIUIEKCHO OLIIHUTH PIBEHb
0€3MeYHOCTI pUOHUX MTPOAYKTIB JIJISl CITOKUBAYIB.

Opra”oyienTHYHI  JOCIIDKCHHS € BaXXJIMBUM €TalioM OILIHKA PHOHHMX
MPOJIYKTIB, OCKIIBKH J03BOJISIOTH MIBUJIKO Ta €(EKTUBHO BHU3HAYUTHU 11 CBIXKICTH Ta
NPUAATHICTh 0 CHOXUBaHHA. OTpuUMaHi pe3yJbTaTH OPraHOJICITUYHOTO aHalli3y
JTIO3BOJIMJIN 3pOOUTH BUCHOBKH IIPO CBIXKICTh pUOHU, 110 € BAKIMBUM KPHUTEPIEM IS
BU3HAYEHHS 11 0€3MEYHOCTI Ta MPUAATHOCTI A0 CIIOKHBAHHS.

KoHTponh  IXTIOMATONOTIYHMX  TOKAa3HUKIB  BIAMOBIIHO 10  YMHHUX
HOPMAaTHBHUX JOKYMEHTIB € Ba)XJINBOIO YMOBOIO T'apaHTyBaHHs O€3ME€YHOCTI PUOHOI
MPOAYKI JJIg CroXKMBava. Y ¢l JOCHIKEH] 3pa3ku puOW HE MICTWJIM Hl KUBHX, Hi
HEXUBUX TEIbMIHTIB a00 iX JIMYMHOK, IIO CBIAYMUTH MpO ixHIO Oe3meyHicTh. LI
pe3yabTaTH MiATBEPKYIOTh BIAMOBIIHICT J1FOUUM BUMOTaM.

Bynau BH3Ha4YeH1 KOHILIEHTpallli TOKCUMYHHMX €JIIEMEHTIB y M SIC1 PI3HUX BH/IIB
pubu. Y IOCHiPKEHHI aHaJli3yBaJIMCs Takl BUIU puOHOT CUPOBUHM: HOTOTEHIs, caiipa,
nocock Ta ocenezens. Haiiummii Bmict Ceusito (Pb) 3adikcoBano y nococi (0,485
MI/KT), TOAl SIK HAWHWXKYMK piBeHb BiA3HaueHo Yy HotoTeHli (0,184 wmr/kr).
Makcumanbia konuentpaiis Kanmito (Cd) Bussiena y Hortorenii (0,053 mr/kr), a
HaiimeHma — y caiipi (0,020 mr/kr). Bmict Munr'siky (As) OyB HalBUIIIUM B OCEJIEIIII
(1,19 mr/kr) 1 Hattnmxuum y HoToTeHii (0,01 mr/kr). Konnentpanis Pryti (Hg) y Beix
JOCIIKEHUX 3pa3Kax 3aJMIlaiacs BIIHOCHO HU3BKOIO, BApIIOIOYHUCH y MeEXaX Bij
0,004 1o 0,005 mr/kr.

OTpumaH1 pe3yJbTaTH CBIOAYaThb MPO BapiaOENbHICTh PIBHA TOKCUYHUX
€JIEMEHTIB Yy PUOHUX MPOJYKTaX, M0 MOXE OYyTH 3yMOBJICHO SIK O10JIOTIYHUMHU
OCOOJIMBOCTSIMHU BHUJIIB, TaK 1 YMOBaMHU iXHBOTO MPOXKUBAHHS 1 IO3BOJISIOTH OIIHUTH
piBeHb 3a0pyIHEHHS TOKCHYHMMH MeETajaMd Ta TOPIBHATH iX 13 TPaHUYHO
JOMMYCTUMUMHA HOPMaMH BIJMOBIAHO O YWHHUX HOPMAaTUBHUX JIOKYMCHTIB.
Haiipumuii Bmict Mumr'sky (As) 3adikcoBano B ocenenmi, a Ceunmipo (Pb) — y
J0COCi.

Y wmexax pgochipkeHHs Oylo BHU3HAYEHO BMICT 3alIUIIKOBUX KUIBKOCTEH
MeCTUIUIIB y  pUOHIM  CHpPOBHHI, 30KpemMa  KOHIIGHTpallii  130MepiB
rekcaxyoprukiorekcany (I'XII) ta 4,4-JJIT pazom 13 #oro OCHOBHUMH
Metabomitamu. OO’€KTaMH aHaNi3y CIyTyBaJd JBa BUIAUM PUOHOI MPOAYKLI:
3aMOPOIKEHI TPUMIHTH JIOCOCS Ta HOTOTEHIs MOpokeHa. B 000X BUIagkax BMICT ITUX
pedyoBUH cTaHOBUTH MeHme (0,05 MI/Kr, 1o CBIAYUTH PO HU3BKUA PIBEHb
3a0pyIHEHHS 1 BIJIMOBIIHICTh BUMOTaM.

BianoBiiHO [0 BCTAHOBJIEHUX KpUTEpIiB O€3MeKH, BMICT PaJIOHYKIIIIB Y
pubHill CHPOBHHI He TIOBUHEH NEPEBMIILyBATH HOPMATHBHI 3HaueHHs: 1us =/ Cs — 150
Bx/kr, a s 2°Sr — 35 Bi/kT.
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[IpoBeneHi JOCTIIKEHHS MNOKAa3ald, L0 HaiOinenry KoHueHtpauio 3'Cs
3aikcoBaHO y Mpobax HOTOTEHil, ToAl AK *°St y MiIBHMINEHUX KiTBKOCTSX MiCTHBCS y
TPUMIHTax JIOCOCH.

BusiBneHi 3aKOHOMIPHOCTI MOXYTh OyTH 3yMOBIEHI OCOOJIMBOCTSAMU
aKBaTOpid, y SKHX 3IIMCHIOBABCS BHJIOB, 30KpE€Ma HHM3BKHM BMICTOM II€BHHX
PaIioOHYKJIIIIB Y IUX Bojax (puc. 1).

e}

Bx/kr
(@)}

9

D

N

o

ITutoma aKkTUBHICTH

137Cs 90Sr

OTpuminrn nococss B Hartotenis OOcenenens BCaijipa BXek

Pucynok 1. Bmict ¥¥'Cs 1a*Sr y pubanx npomykrax

He3Baxatoun Ha BIIMIHHOCTI y PIBHSX HAKOMUWYEHHS PAJIOHYKIIIIB cepe
pisaux Buxis pubu, Bmict ¥'Cs ta *°Sr y Beix mocmimkeHux npoOax Bimmosigae
BUMOraM YHMHHMX HOPMAaTHBHHMX JOKYMEHTIB. TakuM YHMHOM, mnapTii pUOHOI
CUPOBHHH, BiJ SIKUX BIJ1OpaHi mpoOH, € Oe3MeYHUMH Ta MOXKYTh OYyTH BHKOPHCTaHI
JUTSL IOAQJIBIIIOT peaizailii abo mepepoOKu.

JocnixeHHs: MiKpoOIOJOTYHUX MOKAa3HUKIB BKJIIOYAN: 3arajibHy KUIBKICTh
Me30(UIbHUX ~ aepoOHUX 1  (DaKyJIbTaTUBHO-aHAaepOOHUX  MIKPOOPIaHi3MiB
(KMA®AM), HasBHicTh Oaktepiii rpynu kumkoBoi mnamuuku (BI'KII, abo
KOJ1(hopM), a TAKOXK MATOTEHHUX MIKpOOpraHi3mis (Tadi. 1).

Ta0mmms 1
Mikpo0i0J10riuHi NOKa3HUKH PUOHUX NPOAYKTIB
PuGHwmit KMA®AM, BI'KII ITaTorenni
MPOAYKT KYOBIT (xomi-hopmn) MIKpOOPTaHI3MH, Y
B 0,001 r TOMY YHCJI1 POy
Salmonella ma
Listeria
monocytogenes
B250r
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Caiima x/x 3,6x103 HE BUSABJICHO HE BUSBJICHO
Caiina B ssieHa 3,1x103 HE BUSABJICHO HE BUSBJICHO
Ocenenennb 4.4x103 HE BUSBIICHO HE BUSBJICHO
COJICHHUH

Ocenenenp x/x 3,1x108 HE BUSBIICHO HE BUSBJICHO
Ocenenennd ¢/M 7,9x10% HE BUSBIICHO HE BUSBJICHO
MoiiBa B sineHa 4,7x103 HE BUSBJICHO HE BUSBJICHO

3rilHO0 3 TPEACTABICHUMH pe3yjbTaTaMHU, HAWBUIIMI pIBEHb 3arajibHOTO
MiKpoOHOro 0OCIMEHIHHS BHABIEHO B oceneami c/m (7,9x10%), Toxmi sk y pemri
3pa3KiB BiH KOJIMBAETHCS B Mexkax 3,1x10% —4,7x10° KYO.

[TaToreHHi MIKpOOpPraHi3MH y BCIX JOCIIKEHUX 3pa3Kax He OyJu BUSBICHI,
10 CBIIYUTH MPO iX MIKpOO10JIOTIYHY O€3MeKy BIAMOBIAHO O BCTAHOBJICHUX HOPM.

JloTpuMaHHS BUMOT  HalllOHAJIBHOTO 3aKOHOJABCTBA Ta MIDKHAPOJHUX
CTaHAApTIB € 3aMopykor e(GEeKTHUBHOTO YIMPaBIIHHA pU3UKaMHu y cdepl puOHOI
Oe3neku. 3 METOI0 MiJIBUIICHHS €()EeKTUBHOCTI YIpPABIIHHS OE€3MEeYHICTIO PUOHOI
MPOAYKIi JOIIIFHO MOCWIMTH KOHTPOJIb 3a BMICTOM Ba)XKMX METalIB y pPUOHIM
CUPOBHMHI 3 ypaxyBaHHSM TeorpadiuHOro TMOXOJKEHHS MPOAYKIi, OCKUIbKU
3a0pyIHEHICTh BOJIHUX €KOCUCTEM MA€ PEriOHANbHY CreludiKy.

BoaHouac BaXJIMBUM KPOKOM € TrapMOHi3allisl HalllOHAJIbHUX HOPMATHUBIB 13
cydyacHUMH BuMoramu €Bponeiicbkoro Corwo3y moA0 MIKpoOIOJOTIYHUX —Ta
TOKCHUKOJIOTIYHUX  KPUTEPIiB  SKOCTI ~ XapyOBUX  NPOAYKTIB.  AKTHBI3alid
1H(pOpMaIITHO-TIPOCBITHUIILKOT POOOTH cepell CHOKUBAuiB 1100 MPUHIIUIIIB
cucteMu HACCP Ta mOTEHIIHUX PHU3UKIB, MOB’S3aHUX 13 CIOXXHBAHHSAM PHUOHOT
OPOAYKIli, Mo crnpusituMe G(OPMYBAHHIO BIAMOBIAAIBHOI Xap4yOBOi MOBEAIHKU
HaceJICHHS.

BucHOBKHM Ta TmepCHeKTHBU MNOJAJbINUX JochdilkeHb. [IpoBeneni
JOCIIKEHHS 3aCBITUIIIN, 1110 PUOHA MPOIYKIIiSl € BAXKIMBOIO CKIAJ0BOIO 3JI0POBOTO
XapuyBaHHS JIIOJUHU, MPOTE BOJHOYAC XaPAKTEPU3YETHCS MIABUIICHOIO YYTIHBICTIO
10 (pakTOpiB MCyBaHHs, MIKpOO10JIOTTYHOTO Ta XIMIYHOTO 3a0pY/IHEHHS.

BusznaueHo, 110 OCHOBHMMH pHU3MKaMH JUIsI  OE3MEYHOCTI pUOH €
MikpoOiosoriuni  3a0pynnioBaui (KMA®AHM, nartoreHHi Oakrtepii), TOKCHYHI
eJeMEeHTH (CBUHELb, KaaMii, MUII K, PTYTh), 3AJIMIIKOBI KUIbKOCTI NECTUIUAIB Ta
pamionykiiaiB. OIHAK y JOCTIIKEHUX 3pa3kax ycl MOKa3HUKHW BIAMOBIAAIN YAHHUM
HOpMAaTHBAaM, 10 MIATBEPIKYE iX OC3MEUHICTb.

OcoOnuBy yBary chiiJi NPUIUIMTH O10aKyMyJslii TOKCHYHHUX METalllB —
HaWBHINUNA BMICT CBUHITIO BUSIBJICHO Yy JIOCOCI, MU SIKYy — B OCEJEIII, 1[0 CBIYHUTH
PO HEOOXI1THICTh MU(DEPEHITIHOBAHOTO KOHTPOJIO 3aJIEKHO B BUY pUOHM Ta YMOB ii
BUPOIIyBaHHS a00 BUJIOBY.
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BusBrieHni 3aJMIIKOBI KUIBKOCTI TMECTUIUAIB y puUOHIA CUpOBUHI Oynu
nesHaunumMu (<0,05 mr/kr). Pazgionoriunuii KOHTPOIb Mokaszas, mo BMicT *'Cs Ta
%0Sr y BCixX 3pa3sKax 3HAXOQMBCA y MEXkKax JNOMYCTHMHMX HODM, IO JA03BOJIAE BBAKATH
JOCIIKEHY MPOAYKIIII0 OE3MEYHO0 3 PaAI0JIOTIYHOT TOUKH 30DYy.

MikpoOiooTiuHl JOCTIKEHHS 3aCBIAYMIN 3aJ0BUIBHUM CaHITapHUNA CTaH
OpPOAYKIi — KOJIiQOpMH Ta TMATOIE€HHI MIKPOOpraHi3MH He OyiM BHUSBJICHI, a
3arajibHUi piBeHb OOCIMEHIHHS MMEPEBAKHO BIMIOB1IaB HOPMAaTHBAM.

Ilepcnexmusu nooanvuwiux 0ocnioxcensb. Y TOAQIBIIMX  JAOCIHIKCHHIX
JOULIBHO 30CEpPEIUTH yBary Ha BHUBYEHHI JMHAMIKM HAKOMHWYEHHS TOKCHUYHHUX
€JIEMEHTIB Y pUOHMX MPOAYKTaX 3ajJ€KHO B1Jl BUAY BOJHOIO CEPEIOBHILA, PETIOHY
BUJIOBY Ta CE30HY. AKTyaJbHUM HaIpsIMOM € TaK0X JOCIIJIKEHHS BIUIMBY YMOB
30epiraHHsl Ta JIOTICTUKM Ha 3MIHY MIKpOOIOJOTIYHOTO MPOQUII0 MPOTYKIIi.
[lepcieKTUBHUM € YAOCKOHAJIIEHHS CUCTEM MOHITOPUHIY HEOE3MEYHUX YMHHHKIB 13
BUKOPUCTAHHAM CYYaCHHX AHAJIITUYHUX TEXHOJorid, 30kpema [IJIP-miarnoctukwy,
xpoMarorpadii Ta CEHCOPHOTO aHAII3Y.
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SAFETY OF FISH PRODUCTS: EVALUATION OF CHEMICAL,
BIOLOGICAL AND TOXICOLOGICAL RISKS

Abstract

The article highlights the current issues of ensuring the safety of fish products under
increasing requirements for food quality and growing consumer demand for healthy nutrition. Fish
products are a valuable source of animal protein, polyunsaturated fatty acids, essential trace
elements, and vitamins; however, they may pose a potential threat to human health in the case of
microbiological contamination (presence of pathogenic microorganisms, toxins) or chemical
contamination (accumulation of heavy metals, pesticide residues, dioxins, and other toxic
substances).

The aim of the study was to assess the safety level of fish products through a comprehensive
analysis of organoleptic, physicochemical, microbiological, toxicological, and radiological
indicators, which allows for a thorough characterization of potential health risks to consumers.

The study examined the content of toxic elements (lead, cadmium, arsenic, mercury) in
different types of fish—salmon, notothenia, saury, and herring. Variations in element
concentrations depending on fish species were identified: the highest lead content was detected in
salmon, and the highest arsenic content—in herring. Microbiological indicators included the
analysis of total viable counts, coliform bacteria, and pathogenic microorganisms such as
Salmonella spp. The results confirmed the overall compliance of the samples with current
regulatory standards, confirming their sanitary safety.

The residual amounts of pesticides (HCH, DDT, and its metabolites), levels of radionuclides
(1¥7Cs, %°Sr), as well as ichthyopathological indicators were also analyzed.

The study emphasizes the importance of harmonizing national standards with European
Union requirements regarding microbiological and toxicological safety criteria. Particular
attention is drawn to the need for enhanced monitoring of heavy metal content depending on the
geographical origin of the products.

An essential component of the safety management system is the implementation of HACCP
principles at all stages of production and the dissemination of information to consumers regarding
potential risks associated with fish consumption. The research results can be used in state control,
and the development of food safety strategies.

Keywords: fish products, food safety, toxic elements, microbiological indicators, HACCP.
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KAJIBKYJIATOP PAIIOHIB V151 COBAK I KIHIOK:
IHHOBAIIMHUU IHCTPYMEHT IJIS1 OITUMI3ALII ’JKUBJIEHHA
TA 3ABE3IIEYEHHSA BJIAT'OITIOJIYYYA TBAPUH

Anomauin

3b6anancosane sicugnents € HeoOXiOHOI YMOB0I0 OJisl 3a0e3neyeHHs Qi3uuH020, eMOYIiHO20
Ma NCUXon02iuH020 O1a20nonyuys cobax i KiuloK. 3HauHy 0onomo2cy y 00CASHeHHi ONMUMATbHO20
JHCUBTIEHHA MBAPUH HAOAE THHOBAYIUHUL THCMpYMenm - 3acmocyHok «Kanvkynamop payionie ons
cobaxk i Kiwoky, cmeopenui Ha ocHosi Microsoft Excel KomManoow HAyK080-nedaco2iunux
npayienukie Ilonicbkoeo HayionanbHo2o yHigepcumemy. Lleil KanbKyiamop € 8adCIUBUM
IHCMpYMeHmMoM OJisi ONMUMI3AYLT HCUBTIEHHSI MEAPUH, OCKLIbKU 8IH 00380J1€ 0emMalbHO NIAHY8AMU
PayioH, euxoosauu 3 iHOUGIOyanvHux nompeb Kodcroi meapunu. llpocpama cknradaemvcs 3 n’amu
exnaook: «Kopmuy, «Hopmu Cobaxuy, «Hopmu Kiwxuy, «Payion Cobaxuy ma «Payion Kiwkuy.
Kooicna 3 yux exnaook euxomye saxiciugy ponv y pospaxyHky ma kopucysanti payiony. OcHoéna
sxnaoka «Kopmuy micmume 6a3y 0anux npo nodicusHy YiHHiCms KOpmie ma 000a80K, sKi MONCYMb
Oymu Kopueso8aHi Kopucmysauem Ha OCHOSI 11020 00c¢gidy abo nabopamopuux pesyibmamis. Lle
00360J151€  a0anmyeamu payion 00 KOHKPEemHUX nomped MEAPUHU, WO 3HAYHO NOKPAUYE
epekmusHicmo dHcusnenus. OcoOIusicmo KaibKyIsamopa € 3aCmocy8aHHs CUMNIEKC-Memooy OJisl
onmumizayii payiony, wo 00380158€ BCMAHOBIIOBAMU 0OMEINHCEHHA | KOpU2y8amu CKIad payioHy,
abu oocsaemu onmuUManrbHo20 DANAHCY NOHCUBHUX peyosuH. Kopucmysau modce Kopueyeamu payion
Y peanbHoMy Ydaci, Wo 0036071A€ WBUOKO | eqheKmMUBHO NiONAUMO8Y8AMU HCUBTEHHS N0 KOHKPEmHI
nompebu cooaxku uu Kiwku. Lleii KanoKyiamop € KOpucHuM He MinbKu OJisl 6emepuUHapie, KiHouozie,
Hympuyionicmie, ane ti 01s cmyoewmis. Baoiciugicms makozo iHcmpymenmy noisieac ¢ momy, uwo
8IH cnpusie OinbUL 2TUOOKOMY PO3YMIHHIO NOMPed MBAPUH Y NONCUBHUX PEUOBUHAX MA OONOMA2AE
0ocsaemu  8UCOKUX cmaHoapmis y 200i61i. 3a805Ku BUKOPUCMAHHIO KANbKVIAMOpPd, MOJICHA
niompumyeamu 300pos’s i 01a20nonyuys cooax i KiuloK, a makoxc sabe3neyumu im Komgpopmue
ma 0082e HCUmmsi.

Knrouogi cnosa: payion, scusnennsam, 61a2ononyqus, cooakd, Kiuka.

Beryn. 30anmancoBaHe KHUBJICHHS € OJIHI€I0 3 OCHOBHUX CKJIQIOBUX JOTIISIY 32
JOMAIlIHIMA TBapuHaMH, 30KpemMa co0akaMu 1 KIIIKAMH, OCKIJIbKHA MpPaBUIbHUMA
pauioH Oe3nocepeHbO BIUIMBAE HA iXHE 30pOB’S, TPUBAIICTb KUTTS Ta 3arajibHe
Omarononyyust. [lopyiieHHs: B XxapuyBaHH1, 30KpemMa He30allaHCOBaH1 J1€TH, MOXKYTh
OPU3BECTU JI0 YMCIIEHHUX MPOOJeM 31 3J0pOB’SIM, CEpell SIKUX OKUPIHHSA, ajeprii,
pO3JIau TpaBJICHHS, CEPIIEBO-CYAMHHI 3aXBOPIOBAHHSA Ta 1HII XBOPOOH, 110 CYTTEBO
3HIDKYIOTh SKICTh KHUTTS TBapwH. ToMmy 30amaHcoBaHE J>KWBICHHS Ma€ BEIMKE
3HAYCHHS 7151 3a0€3MeUeHH iXHBOTO (DI3UTHOTO Ta eMOIIHHOTO Oaromomyyds [1].

[IpaBunbpHEe KUBJICHHS € BaXUIMBUM (DAaKTOPOM HE TUTBKH JJisi 3a0€3TMEUYCHHS
eHeprii, aje W A MATPUMKH 3I0POBOTO POCTY, PO3BUTKY Ta BIJIHOBIICHHS
opranizmy. Jlms cobak 1 Kimok 30adaHcoBaHa [1€Ta € OCHOBOI NPOMIIAKTHKA
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0araTbOX 3axBOPIOBAaHb, BKJIIOYAIOYM  OXKHUPIHHA, SK€ CTal0 OJHIEI 3
HAWUTOIIUPEHIIIUX MPOoOJIeM cepell JOMaIIHIX TBapuH. OKHUPIHHSA 3HUKYE HE TUTBKU
(Gi3uyHy aKTHBHICTH, aje ¥ 30UIbLIye PU3UK PO3BUTKY CEPUO3HUX 3aXBOPIOBAHb -
CEepLIEeBO-CYJMHHUX XBOPOO, ia0eTy, apTPHUTIB, 3aXBOPIOBAaHb MEUIHKH Ta iH. [2].

3a0e3neyeHHs] ONTUMAIBHOTO JKHUBIEHHS € OCOOJMBO BaXJIMBUM IS
HIATPUMKM TICUXOEMOILIIMHOIO CTaHy TBAapWH, aJKE CTaH iXHBOTO 3JI0pOB’A
Oe3nocepelHbO BIIMBAE Ha iXHIO TMOBEMIHKY. Hampuknan, cobaku 1 KIIIKH, SKi
OTPUMYIOTh HEJOCTATHBO IMOKUBHUX PEYOBHH, MOXYTh CTaTH AalMaTUYHUMU,
arpecMBHUMH a00, HaBMaKW, HAIMIPHO TPUBOXKHUMHU. [lopyilieHHs >KUBIIEHHS MOXKeE
TaKOX CIPUYUHSTH CTPEC, 10, Y CBOIO UEPTy, MOTIPIIYE SKICTh XKUTTS TBAPUHU Ta ii
B3a€MO/IIIO 3 BIaCHUKamu [3].

Hes0anancoBane *KUBJICHHS TBApUH MOKE MMPU3BECTH JI0 YUCICHHUX MPOOIEM.
OxupiHHSA, 30KpeMa, € OJHIEI0 3 OCHOBHUX TPUYMH PO3BUTKY CEPHO3HHUX
3aXBOPIOBaHb, TAKHX SIK XBOPOOU ceplis, J1a0eT, 3aXBOPIOBAHHS CYTJIO0IB Ta XpeoTa.
OkpiM (i3uuHNX TPOOJEM, OXKHUPIHHS MOKE BIUIMHYTH Ha TCUXOJOTIYHHM CTaH
TBApUHHU, OOMEXKYIOUM 1i aKTHUBHICTh 1 colliaii3aliio. B pe3ynbraTi TBapuHa MOXE
B1/I4yBaTH O1J1b, IO MOTIpIIYE ii emMoLiiiHe Oxarononyyqus [4].

HenocratHe XKUBJIEHHS TaKOX MOKE OYTH MPUYUHOIO MOPYIIEHb Y PO3BUTKY
Ta POCTI TBapWH. Y IIYIEHSAT 1 KOIICHAT MPaBUIBHUN PAIliOH € HEOOXITHUM IS
dbopMyBaHHS 30POBUX KICTOK, M’S31B 1 OpPraHiB, a TAKOX JJIsi 3MIIIHEHHS IMYHHOI
cuctemu. [ mopocinx cobak 1 KIIIOK BaXKJIMBO MaTH JI€TY, IO BIANOBIIAE iXHIM
¢i3iosoriyHUM 1oTpedaM, 3aJeKHO BiJl BIKYy, AKTUBHOCTI Ta CTaHy 3/I0pOB’S.
30KpemMa, BaXIIMBOIO € pOjb XUPHUX KUCcIOoT OMera-3 1 Omera-6, siki 101IOMararTh
30epiraTd 370pOBY IIEPCTh 1 MIKIPYy, a TaKOX IIO3UTHBHO BIUIMBAIOTH Ha
MICUXOEMOLIMHUI CTaH TBapWHU. BIACYTHICTh IMX KOMIIOHEHTIB y palllOHI MOXeE
MIPU3BECTH 10 CYXOCTI LIKIPW, BUMAIIHHS IIEPCTI, @ TAKOXK O PO3BUTKY JEHpecii Ta
TPUBOXKHOCTI [2].

JlocmipKeHHsl BUEHHUX Y Taly3i )KUBJIEHHS COOaK 1 KIIIOK aKTUBHO CIPHUSIOTH
MOKPAIIEHHIO JIET 1 po3poOlili palioHiB, II0 BIAMOBIIAIOTh 1HAWBIAYaJIbHUM
notpebaM KOXHOI TBapWHHU. BdYeHi 3BepTaloTh yBary Ha pojib 0allaHCOBaHOTO
KUBJICHHSI y TMIJABUIICHH] TPUBAJIOCTI >KUTTS TBapuH. Hampukian, oOMexeHHs
KaJiopiii B paIioHi CcTapmux co0ak 1 KIMIOK MOXE 30UIBIIUTH iXHE JKHUTTS 1
MOKPAIIUTHU AKICTh 3/I0POB’ s, YIOBUIHHIOIOUH MPOLIECH CTApIHHS OpraHi3my [5].

JlocmipKeHHsT TTOKa3yoTh, IO MpaBWUJIbHE JKUBJICHHS BIUIMBAE HE JIUIIEC HA
¢b13uuHMl cTaH TBapuWHM, ajie ¥ Ha ii emoiiiHe Omaromonyyus. TBapuam 3 q00pe
30aaHCOBAaHUM PAIliOHOM MArOTh OUTBIIIE €HEPTii, IO CIPHUSE TX AKTUBHOMY CIIOCOOY
KUTTS, TOKpAIly€e COIliali3allifo 1 B3aEMOJII0 3 BJIACHUKAMU. 3a70BOJICHHS BIJ
3JI0POBOTO CTaHy TBapWHHM TaKOX BITOOpa)KaeThbCsi HAa TICUXOEMOIIIHHOMY CTaHi
BJIACHUKIB, 1110 CIIPHSIE€ 3MIITHEHHIO 3B’ sI3Ky MiXK HUMH [6].

OnHuM 13 BaXJIMBUX JOCHIKEHb, SIKE OYJIO TPOBEJACHO HAYKOBISIMU 3
yHiBepcuTeTy BickoHCMH-MenicoH, CTallo BUBYEHHS BIUIUBY OINTHMI30BaHUX
pallioHIB Ha JIOBroOJITTA coOak 1 KilIOK. Pe3ynbTraTv mokaszajiu, 10 TBapHHH, SKI
OTPUMYBAJIM palllOHU, 1[0 BPAaXxOBYIOTh iXHI BIKOBI Ta (pi310JIOTI4HI MOTpeOH, Mallu
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3HaYHO Kpalie 3/0pOB’S 1 SKICTh >KUTTS B HOpiBH}IHHi 3 TUMH, SKI OTPUMYBAIU
3BUUaliHy 1Ky a0o 1Ky, 1110 HE BiNOBiAana IXHIM 1HAUBIAyaIbHUM OoTpedam [7, §].

l'omiBas cobak 1 KilllOK HATYPATBHUMI KOPMaMU € BKIMBHM JUIs iXHBOTO
3I0pOB’sl Ta OJIAronoayydsi, OCKUIBKM TaKl MPOIYKTH 30€piraloTh OUIbIIE MOKHUBHUX
pPEYOBMH 1 MIATPUMYIOTH NPUPOJHUM OanmaHc B oprani3mi. Bueni mgoBemu, mio
HaTypaJbHI KOPMH MICTSATh MEHINIE IITYYHUX JT00AaBOK, KOHCEPBAHTIB 1 OapBHHUKIB,
AK1 4aCTO MPUCYTHI B TOTOBUX KopMax. HarypaiibHi mpoaykTu 3a0€3ne4ytoTh Kpamry
3aCBOIOBAHICTb 1 CIIPUSIOTH MOKPAIICHHIO 3arajibHOTO CTaHy TBAPUHU, IONIOMAraluu
30epiratu €Heprito, 3J10pOB’s IIKIPH, IIEPCTi Ta MIATPUMYBATH ONTUMAIBHY Macy Ta
poboui sxocTi [9, 10, 11].

OT1xe, poJib 30a7JTaHCOBAHOTO KUBJICHHS y MIATPUMII OJIaromnoiayyysi TBAPUH €
0€3CyMHIBHOIO, OCKUIBKM BOHO O€3MOCEpEeAHBbO BIUIMBAE HE TUIBKM Ha (P13UYHE
30pOB’s, aje W Ha E€MOIIHY CTAaOUIBHICTh Ta COLIaJbHY aJanTallilo JOMAaIIHIX
yto0neHIiB. CydacHi HAyKOB1 pO3pOOKH CIPUSIOTH ONTHUMI3allll XapuOBHUX PalllOHIB,
3a0e3nevuyrour TBapuHaM JIOBTe, 30POBE 1 IIACITUBE KHUTTH.

Meta. Po3poOuTH KanbKyJISITOp palioHiB JyIsi cOO0aK 1 KIIIOK - IHHOBAI[IMHUMA
IHCTPYMEHT JUIsl ONTUMI3aIlli JKUBJICHHS CcO0AaK 1 KIMIOK, SIKUX TOJIYIOTh
HATypaJIbHUMHU KOpMaMHU, 3 METOIO 3a0€3MeUEHHs 1X 3I0pOB s Ta 0JIaronoyqus.

Bukian ocHoBHOro marepiaay Jaoc/ailukKeHHsl. 3TiHO 13 3aBJaHHSAMHU
JOCIIKEHHST OyJ10 PO3pOOJIEHO AITOPUTMHU PO3PAXYHKY paIlioHy JJig co0aK 1 KIllIOK
13 ypaxyBaHHsIM KOHKpPETHUX TapameTpiB 1 kputepiiB. Lle mo3Bossie omepaTHBHO
pearyBaTi Ha 3MIHM Yy CTaTyCl TBapuUH 1 BYACHO YCYBaTH HEJOJIIKH B iXHbOMY
XapuyBaHHI Ha eTami ONTHUMI3aIlli pamioHiB. Y Mexax IOCIHKeHHS OyJo
IIPOaHai30BaHO CydyacHi 1H(OpMaIliiHI pecypcH, 30KpeMa JOBIIHUKH TOXKUBHOI
LIHHOCTI KOPMIB 1 HOpMHU TOAIBII cobak 1 kimok [7]. Ha 6a31i nporpamu Microsoft
Excel cTBOpeHO anropuTmu, SiKi AarOTh 3MOTYy TOYHO BH3HA4aTH HOPMY TOJIIBIII
3aJIEKHO BiJl MOPOJAM, Macu TBAPWHU, 11 aKTUBHOCTI, TEMIIEpATypu HABKOJIHUIIHBOIO
cepeloBuIla, MEpiojly JaKTallil Yy CaMOK, KUIBKOCTI MPUILIONY Toio. Po3pobiieHi
AITOPUTMH AAIOTh MOXJIMBICTh KOPUTYBaTH MOKAa3HUKU MOKMBHOI IIIHHOCTI KOPMIB
BIIMOBIAHO 70 (DaKTUYHUX JAHUX JIa0OpPaTOPHUX AOCHIIXKeHb. KpiM TOro, BOHH
3a0€3Meuyl0Th TOYHE Ta THYYKE KOPUTYBaHHS KUIbKICHOTO CKJIaJy KOPMOBHX 3aC0O01B
y patioHax. Ontumiszailis paioHiB 311HCHIOETHCS aBTOMATUYHO CUMILIIEKC-METOIOM
3a METOJIOM 3BEJICHOTO Tpaji€HTa BIAMOBIAHO JI0 33/IaHKUX MapaMeTpiB.

3actocyHok «KanpKymsiTop paifioHiB co0ak i KIiIok» po3po0JIeHnil Ha OCHOBI
nporpamu Microsoft Excel. Bin MicTUTBh 1T’ ITh OKpEMUX BKJIQJOK (apKYIIIiB), KOXKHA 3
aKuX BUKOHye meBHY ¢yHKI0: «Kopmm», «Hopmu Cobakm», «Hopmu Kimkmy,
«PaHIOH C06a1<1/1» ta «Parrion KuuKH» (pHc 1).

. —s I P —nm. 1 p—— 1

PauionCobakn Hopn,mCooaKu Pal_lIOHKILUKH HopmuKiLLku Kopmu +

Pucynok 1. Bkiagku KanbKyJisiTopa paiioHiB co0ak 1 KillloK

Bxnagka «Kopmu» (puc. 2) wmictuth 0a3y JaHMX TOXXHUBHOI IIHHOCTI
npubau3Ho 180 pi3HUX KOPMIB 1 KOPMOBUX J100aBOK, OLIHEHHUX 3a 44 MOKa3HUKaMHU.
[adopmalriss Mpo TOXMUBHICTH IIMX KOPMOBUX 3aco0iB OyJjia B3ATa 3 JIOBIIKOBHX

85



Agrarian Bulletin of the Black Sea Littoral. 2025, Issue 114
ISSN2707-1162 (online) ISSN 2707-1154 (print)

JoKepen. 3a moTpeOu TaHi MOKHA KOPUTYBATH BIJMOBITHO 0 ToOakaHb KiieHTa. Lle
MOe OyTH KOPUCHO, SIKIIIO KJIIEHT KEPYETHCS BIACHUM JOCBIIOM a00 Mae haKTHUHI
71a060paTOPHO MiATBEPKEHI MOKA3HUKH MOKUBHOCTI KOPMIB.

0134 o fx
OF, OE,
Kopaw | pobasku "ﬂ;n CP (%) |woxan/100r |kxany100r| CN (%) | CK (%) | CK(%) | 3K (%) |3ona (%) |Aprini (%) Banisi (%) [MicTiam (%)fsoneium (% Pedum (%) Maum (%) [Meriosin (%)|LincTi (% )Peninanasiv (%
peionT (cobaka) | (uuxa)
Baparia WAco, cHpe 41, 272 260 15 235 12 1,06 072 053 084 114 114 042 02 058
Bapanuwa noppiGHena, cupa 40, 277 265 166 234 09 0,08 089 052 08 1.29 146 043 0.2 0.67
Bapara nevinea, cnpa 28 134 131 204 5 14 1,14 112 048 0,88 1.67 1.1 044 021 091
Hup TBADUHHIR 99 855 825 9.8
HNKE MRCO, CHpE 30, 187 18 133 16 11 087 54 05 05 1,08 115 37 01 .55
lWakHX BIS, CHPE. 4, 100 100 203 1.7 12 1,78 .96 41 .99 1,61 .77 57 .23 .86
© 382 | 253 24 176 203 1 11 .85 52 88 128 143 7 .23 .68
Kyp wpa 26, 120 11 8 39 12 11 13 48 .95 1,62 1,36 43 .24 .89
[Ky vt iy wox, cpwit 23 13 11 182 a2 09 1,31 082 37 86 1.28 1.26 48 .24 .76
[Kypsawit Gy / 97, 150 190 6.7 139 29.2
[Moroko amexwpene, cyxe 1 925 an 371 346 08 8 .16 233 094 197 345 27 094 .36 67
94 361 356 509 98 28 192 55 214 0,96 141 312 64 071 .52 kD
93.9 362 356 54,1 18 25 218 82 24 111 1.6 341 .91 077 3 )
Mrawmse Gopowso, 935 396 389 50 135 2 1 89 2.76 134 225 42 .84 1,02 .99 .04
[PuGie GopowHo, Gina pwba 91 322 320 618 43 09 2 411 248 1,64 291 443 42 167 XE .54
Pubie Bopowno, oceneaus 10 91.2 arz 367 625 9.5 1 1 3,64 291 164 248 446 .74 173 .53 2
[Putitie 6opowHo, Ty R 10 a3 335 330 5 1 5 2 32 28 18 24 38 39 15 04 25
Caurinna B'Anexa, Gexom 45 684 531 512 87 575 21 0,53 042 0,25 0,35 086 0,64 0,19 0,09 033
c cyxa 8 935 365 364 125 0.8 .7 37 .69 0.1 86 12 1.04 02 03 37
Fie Uine, BUCywen: 3 96,6 591 570 472 41,1 6 B4 89 Kl 58 4,05 34 48 1.1 .52
[Anoeuama w'sco, cupe 3 406 272 260 5 23, Xl 15 52 44 58 12 .16 43 .23 64
nevka, cHpa 1 31 138 136 0 EX 3 .26 .24 .92 1.88 1.39 51 K 07
Anoas cepue. cupe 244 13 111 171 3, 1 1,14 0.89 4 75 1,51 141 44 .22 0.77
AAnosimna wupew, CHpi 23 103 101 166 3, 11 0,97 1.04 4 068 1,33 11 35 | 005 05
AnosiHa pyGes, CHpHA 186 94 92 146 4 04 1 061 . 059 0.95 1,04 32 17 047
Anosuwna Gy nbion, 0 %6.7 238 234 16 8.9 282

Pucynok 2. Bknaaka «Kopmm»

Bxnaaka «Hopmu rozisii cobak 1 KOTiB» (puc. 3) € HEB1I'€MHOIO YaCTUHOIO
3aCTOCYHKY Ta MICTUTh HOPMATHBHU TOJIBII JUIsl PI3HUX CTAaTE€BO-BIKOBUX TIpyMl
TBapuH. /{1 cobak nependaueHo HOPMU AJI TOPOCIUX TBApHH, LyLEHAT Bikom 0—14
TWXKHIB 1 cTapiie 14 TWXKHIB, BariTHUX 1 JAKTylOYuX CyK. JlJIs KOTIB BU3HAYE€HO
HOPMH JUIsl TOPOCHMX OCOOMH, KOIIEHAT MICHS BIIJIYYEHHS, KITHUX 1 JIAKTYHOUHUX
Kilmok. Take rpymyBaHHS J1a€ 3MOry TOYHO PO3PAXOBYBAaTH PalllOHU BIJINOBIIHO 10
(1310JI0TTYHUX NOTPEO TBAPHH.

AL : fr
MeTiowis PeHinanaki s
Noxayen: () | €K | prweb ()] Bais (1) | Frmams (1) 1sonesam ()| Meamn ()] v () Lo | PR ipaie | Tooowh (1) Jeonesa + aoxosarencacnosa| Ca () | P | Ma()
© © | wwenora ) | swonora () | wicnora ()
© o || 9 |eewniofeeon() |we@) | o ©

7% | 138 | o | 15 | oms 055 7| 0w | om | e (K] 3 [ 78 EXI] o T 575 | 018

Uyuersra 0-14 Tvoxdis. 563 213 198 1.7 0,98 163 322 22 088 175 163 325 2,03 058 33 02 0,08 013 3 25 01
Luevra 14 vowie (crapie | 438 | 213 | 185 | 14 | 0e 25 | 205 | 15 | oss | s 125 75 158 | oas 33 0z 008 013 3 25 | o1
Barmi cyer 50 | 213 | 25 | 325 | 11 178 5 225 | o | tss | 208 308 26 03 53 02 013 15 | 12 | o

| Maxcryoui cymn 50 213 25 3325 1.1 1.78 5 225 078 1,65 208 308 26 03 33 02 013 19 12 0,15

Pucynok 3. Bknaaka «Hopmu rofismii codaky

Cnin 3a3Ha4uTH, 110 HOPMU TOMAIBII cOOaK 1 KIIIOK TOJIaHI B PO3paxyHKy Ha
1000 kkayn eHepreTHYHOi MOKUBHOCTI KOPMIB, IO CHPOILYE MOJAJBIIN PO3PAXyHKU
3arajJpbHOl MOTPeOM TBApUH Yy TMOXUBHUX PEUOBHMHAX 3 YpaxyBaHHIM pI3HUX
YUHHUKIB. 3aCTOCYHOK JI03BOJIIE KOPUTYBAaTH IIi TIOKa3HUKH BIAMOBIJIHO [0
IHIUBITyaIbHUX TTOTPeO TBapuH. 30KpeMa, J000Be CIOKUBaHHS OOMIHHOI €Heprii B
nepepaxyHky Ha oOMmiHHy Macy (kkan/kr®”® JKM), a TakoX I1HIIMX TOXUBHHUX
PEUOBHMH MOXE 3MIHIOBATUCS 3aJIeKHO BIJ MOPOJAM COOAK YW KIIIOK, IXHBOI JKUBOT
MacH, piBHS aKTHBHOCTI, TEMIIEpaTypyd HAaBKOJMIIHBOTO CEPEIAOBHINA Ta TEPIOTy
JIaKTari.

[ToTpeba B 0OMiHHIN €HEpPTrii y IOPOCIUX COOaK MOXKE 3HAYHO BapilOBATUCS
3aJIEKHO BIJ PIBHA AaKTUBHOCTI, (D1310JIOTIYHOTO CTaHy Ta 30BHIIIHIX yMOB. Jliis
MaJIOpyXJIMBUX c00aK 13 1-2 mporynsHkamu TpuBamicTio 15—60 XxBuivMH Ha 100y 1ei
noka3Huk cTtaHoBUTH 70-90 kxan/kr®” XXM (y nitHix cobak moxe OyTH HaBiTh
Hwxk4nMm). I[lomipHa motpeba, 10 XapakTepHa Ui aKTUBHUX cobOak 13 1-2
HABAHTAKCHUMH TPOTYJIsTHKaMu 10 45+ xBwiwH, ckiagae 90—-110 kkan/xkr®” XXM.
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Po6oui cobaku, siki BUKOHYIOTh (pi3MYHO CKJIaJHI 3aBAaHHsA, moTpeOytoTs 110-130
kkain/kr®” JKM. Momoai qopocimi cobaku (1-3 pokwm, 3aieXHO BiJl IOPOJIN), a TAKOXK
CHOPTHBHI co0aku MOXyTh crokuBatu 140 kxan/kr®” KM 1 Oinbire, a mig dvac
aKTUBHUX JIHIB 1IeW MOKa3HUK MOxe nepeBunryBatu 140 kkan/kr®” XXM. Jlns gesxux
nopia norpeda Moxe OyTH 1€ BUILOIO: HAMIPHUKIIA/, Y HIMEIIBKUX JIOTiB, T€p €piB abo
i3710BUX cOOaK XacKi B yMOBax CHJILHUX MOpPO3iB BoHa csrae 180—200 kkan/kr®” XXM
1 HaBiTh 860-1240 kxan/kr®”> XXM. ®i3ionoriyHMii CTaH TaKoX BIJIUBAE Ha
eHepreTU4H1 moTpedu. [ BariTHUX CyK Iiei mokasHuk ckiamae 132 kkan/kr®7” KM,
JUIs TakTyrounx — 145 kkan/kr®” KM, a mis myuensT — 130 kkan/kr®” XKM.

[Ticnst BUOOPY HOPMHU TOJIIBJI KOHKPETHOI TBAPUHHU IMEPEXOJUMO 1O BIIACHE
cknaganHs pamiony. Ilokaznuk morpebu B OE mis popocnux cobak BBOJATH Y
kmtuHKy C7, Macy cobaku y kimITUHKY [7. KINITUHKK J718 BBEJIGHHS BiAMOBIIHUX
3Ha4YeHb MaloTh 3ejieHuil kousip. Bkmaaka Microsoft Exel, sikuii 3abe3mneuye 1110
¢ynkuiro, HasuBaeTbcs «Pamion» (puc. 4). Y @il BKIAAl 3A1MCHIOETHCA
Oe3nocepeHe CKJIaJaHHS pallioOHy BIAMNOBIIHO 10 3aJaHUX aiIroputmib. Tyt
nepeadayeHo MOXJIMBICTh BCTAHOBJIEHHS Ta KOPUTYBAaHHS HOPM TOJMIBIL 3
ypaxyBaHHSM TMOPOJM TBApHUHHM, il >KMBOI MacH, PIBHS aKTHUBHOCTI, TEMIEPATYpH
HABKOJIUIITHROTO CEPE/IOBUIIA Ta MEpioay JIakTallli y caMok. Takox Mo)KHa BUOpaTu
Ta BU3HAYUTH HEOOXIJHY KIJTBKICTh KOPMIB, CKOPUTYBATH IXHIO KUIBKICTH 1 CKJIaj
BIJIMOBIAHO JI0 HAsABHUX KOPMOBUX 3aco0iB. IlepenbadeHa MOKIMBICTh BHECEHHS
3MIH SIK J0 KUIBKICHOTO, TaK 1 JIO SKICHOTO ckjagy kopMiB. Ilicis BuGopy HOpM
TOJIIBJII Ta BIJAMOBIIHOTO MiA00PY KOPMIB 31HCHIOETHCS aBTOMATHUYHUN PO3PaxyHOK
pariony, sKui Biz[06pa>1<aeTbc>1 Ha eKpaHI.

048 - fx
Aotose i i (can/xa” " M) meapunoro woxe saneamu e nopodu coban yansiol i womaGoniamy, 2enomuru,
70-80 ~ MuakwwiA: nizxosuT v e s cobar, 5w pocam » wanopyuwe 2 1 2ma ryroan 1 15,50 xourun #a povs (i coBaen uoxyre Gr Hasirh Hikue)
90110 — nowipwh: nigxoAMTY A coBaK, i 383t a3 12 ha Bt (NOXOM, Bir) NPOTYNAHKAMA Ha A
110-130 - puc & AN pootmx cobax
140 | Ginuwe 0noal A0pocn cobams (1-3 ok 3aneXHO Bl NOPORK) 3aIBM|AR MAKTE Glnuul oK oTpeGH 8 Kanopix HasiTh ric: a 1 sarw Ta aKTHBHOrD POCTY KCTOK CROTHEHMM COBAKAM MOX IHAAOBMTHE Binbwe 140
180-200 - ay it or, Tep'epw, fanosi coBam xacx 40 860-1240 8 canbki Mopoa
Morpe6a 8 OE ana ax I 838 wan/poby  Bara cobam « MertaGoniea sara wﬁpr" ™ NotpeGa 8 O 3a saros _mnm 06y
Motpe6a & OE ans ) 1228 wan/aoby Korm A Hrxe af
MotpeBa 8 OF ans nakywvoi cym (145 wan) 2548 wan/acby  Kinwdcthuyuewsr | 8] Ny — | ¥ nivwia nepion, amplﬂ'« ) :epan 0w s ROTDOToms, Kimalirs Sowmet 000
Motpe6a 8 O ans uyuewsT (130 wan) B18 wan/noby  Bara uyuews [ 6« CroxmBanKs Boaw (Mn) : OF (ean)=1:1
Cyxa Cupiit Capa | 3aranwea
Kopu Maca (1) | Maca (%) | B2PTE™ op p--;:ma OE (nan) | OF (%) npe:mu .o lewngmua wniTkoBMHa 3ona (r) | Aprisisi (1) | Bans () | Micrwamn (r)|laoneauus (r)] Neiumn ()| Niswn (r) | Merioni (r)
(o) |pevomen L 0 | e © ©
1|Anosumna pySeus, cHpui 10 44 1 1.86 093 940 112 146 0.40 0.040 0.100 0,061 0,036 0.059 0,095 0,104 0,032
Kpa, 20 | 688 3 7.64 3.81 50,60 6,04 352 4,06 0,200 0,220 0,170 0,104 0,176 0,256 0,286 0,094
wand 25 86| 0,025 24 1.21
14 48 0.28 1.4 0.70 11,97 143 1,40
q__207 71,16 2484 181,33 90,33 743,13 88,67 15,53 559 7,04 2,691 1,180 0811 0,393 0,662 1,283 0,600 0,352
50 17.19 1 6.1 3,04 2300 | 274 0,50 0,10 055 1.50 0450 | 0020 | 0020 | 0010 0,020 0020 | 0020 | 0005
Besoro 290.9 100 30,145 200,75 100 838,10 100 21,01 11,55 0,55 8,54 3,381 1,520 1,162 0543 0917 1,654 1,010 0,483
[Bopocnl cobam 83842 2096 | 1157 0738 | 1,031 | 0402 0,796 1425 | 0738 | 0,606

Pucynok 4. Bkaaaka «Panion»

OnTuMizallisi paioHy BUKOHYETHCS 32 JIOMOMOTO CUMILIEKC-METOIY HUISIXOM
BCTAHOBJICHHSI 0OMexKeHb (puc. 5).
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SC513:5C518

MignArac 06 MeXEHHAM:

IMIHK YK KAITHHENA 3MiHHWKG

ONTUMIZYBaTH LinboBy $yHELim:

SES25

fo: () Makcumym (@) Minimym () 3HaueHHs:

il

i

§C529 = 5Ds29
$C530 = 5D330
§C531 = 50531
§C548 = 5D548
SCS70 »= SDS70

Jdogati

3mMiHKnIN

EBvgannuti

CEWHYTH

3asaHTakNTW/36epertn

BuBepiTe MeTog
PO3E A3AHHA:

MeTog po3E'AZaHHA

Aosigka

38 CUMMNASKC-METOAOM

3p0BMTH HEOBMEXKEHT IMIHHI HE B EMHUMMK

MapameTpu

[nAa po3E AZaHHA F3AKKMX HeniHiHHWK 33434 EWGEpiTe PO3E A3YEAY HEAIHIfHMK 3agaY 33
METOA0M 36AEHOM0 rPaaicHTa, JNA pOo36 A3aHHR NiHIRHWK 33613Hb BUEEPITe PO3E ASYEaY 33
CMMMASKC-METOAOM, 41A HEMNA4KWK 3364aHE EWGEPITE POIBMEAHMIA PO3IE'AZYEaY.

Posg'asatn

SaKpuTH

PucyHnok 5. BcranoBneHHs1 0OMEKEHb

Jlns onTuMizalii paiioHy HeOOXITHO aKTHUBYyBaTH HanOynoBy «llomryk
po3p’sizanHs» y Microsoft Excel (®aitn — Ilapamerpu — HanOynosu). Hami
noTpiOHO MepelTu Ha BKIaaKy «Jlani» — «Ananiz» — «Po3B’s3yBau». OTpuMaHuit
ONTHUMI30BaHUN pAIliOH MOXKHA peJaryBaTv, BPaxOBYIOUM JOCTYIHY KUIBKICTb
KOPMIB, IXHIO TTOKHUBHY IIHHICTh Ta CMaKOBI SKOCTI. L{e 103BoJIsI€ afanTyBaTH paIioH
BIJIMOBITHO 1O TMOTpeO TBAapMHM Ta HASBHUX KOpPMOBHX 3aco0iB.KiHieBum
pe3yabTaTOM pO3paxyHKIB € C(POpPMOBaHUN paIllOH, MPEACTABICHUN Yy BUIJISAIL
Tabmuii (Tadn. 1). BiH MicTUTh 30a1aHCOBaHI MOKAa3HUKU MOKUBHOCTI, BPaXOBYIOUU
noTpedu TBapuHM Ta oOOpaHi KOpPMHU, IO 3a0e3nedyye ONTUMabHE >KUBJICHHS
BIIMOBITHO /10 33/IaHUX MMapaMeTpiB.

Ta0mur 1
Panion nopocioro cooaku
+510 Yot10 Ha 100

VY pairioHi MiCTUTBCS: Hopma | HopMu | HOpMH r CP
OOMiHHOT eHeprii (KKaJT) 838 838 -0 -0,0 417
Cuporo npoteiny (1) 210 210 0,0 0,2 10,5
Cuporo xwupy () 115| 116 -0,02 -0,2 5,75
Aprininy (1) 152 | 0,74 0,78 106,0 0,76
Bauiny (1) 1,16 | 1,03 0,13 12,7 0,58
INictuauny (1) 0,54 | 0,40 0,14 35,0 0,27
[3oneiinmAy (T) 092 | 0,80 0,12 15,2 0,46
Jleitmuny (T) 165 | 143 0,23 16,1 0,82
Jlizuny (1) 101 | 0,74 0,27 36,9 0,50
MertioHiny (T) 0,48 0,70 -0,21 -30,6 0,24
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MeTioHiHY + IIUCTHHY (T) 0,74 | 1,37 -0,63 -46,1 0,37
Oeninanadiny (T) 1,01 | 0,95 0,06 6,1 0,50
deHninangaHiny + THPO3UHY (T) 1,75 1,55 0,20 12,8 0,87
Tpeowniny (1) 0,80 | 0,91 -0,11 -12,1 0,40
Tpunrtodany (1) 0,26 0,29 -0,03 -10,4 0,13
JlinoneBoi KucyioTu (T) 2,88 2,35 0,53 22,6 1,43
0-JIIHOJICHOBOI KUCJIOTH (T) 0,22 | 0,09 0,03 28,0 0,06
ApaxioHOBOT KHCIIOTH (T) 0,09 -0,09 -100,0
Eiiko3anentaeHoBOi +

JIOKO3areKCa€HOBOI KMCJIOTH (T) ) ) ) ) )
Ca (1) 0,85 | 0,84 0,01 1,1 0,42
P (1) 0,92 | 0,63 0,29 46,6 0,46
Mg (1) 0,30 | 0,13 0,18 142.4 0,15
K (1) 0,79 | 0,84 -0,05 -6,3 0,39
Na (1) 0,18 | 0,17 0,01 8,1 0,09
CI (1) 0,05 | 0,25 -0,20 -81,4 0,02
Cu (Mmr) 0,62 | 1,26 -0,64 -50,6 0,31
Fe (mr) 4,38 | 6,29 -1,91 -30,4 2,18
Mn (mr) 7,71 | 1,01 6,71 666,6 3,84
Zn (Mr) 4,73 | 12,6 -7,85 -62,4 2,36
Se (mr) 0,01 | 0,07 -0,07 -89,2 0,00
I (mr) 0,01 | 0,18 -0,18 -96,1 0,00
Tiaminy, B; (mr) 0,92 | 0,47 0,45 96,3 0,46
Pubodnasiny, B, (mr) 0,16 | 1,09 -0,93 -85,0 0,08
Hiammny, B3, PP (mr) 10,6 | 3,56 7,06 198,1 5,29
Xominy, B4 (Mr) 16 356 -340 -95,5 8
ITarToTeHOBOT KHCHOTH, Bs (MT) | 3,42 | 3,14 0,28 8,9 1,71
[Tipugokcuny, Be (M) 1,20 | 0,31 0,89 281,9 0,60
®doieBO1 KUCIIOTH, By, B, (Mr) 0,05 | 0,06 -0,01 -12,0 0,02
Kob6anominy, Bi, (Mr) 0,00 | 0,01 -0,01 -97,3 0,00
a-Tokodepoiy, E (Mmr) 1,60 | 6,29 -4,68 -74,5 0,80
Kapotuny (mr) 4,14 4,14 2,06
Petunoiny, A (Mr) 0,35 0,32 0,03 8,6 0,17
Xonekanbidepony, D (Mr) 0,003 -0,00 -100,0
Menamiony, K (mr) 0,34 -0,34 -100,0

Axmo pe3ynabTaTd PO3PAaxyHKIB HE 3aJI0BOJIBHSIOTH KIIIEHTA, TPOBOJIUTHCS
JI0JIaTKOBA KOPEKI(i pallioHy 3a JOTOMOTroK O0OpaHWX KOPMOBHX 3aco0iB 10
JOCSITHEHHS Oa)kaHOTO pe3yJsibTaTy. BaXIWMBO 3a3HAYMTH, IO PallioH IS cOoOaK 1
KIIIOK MOKHa 30amaHcyBaTu 3a 44 TMOKa3HUKAMHU  TOXKUBHOI  IIHHOCTI.
BukopucroBytoun «KanbKynsiTop pailioHiB co0ak 1 KIIMIOK», MOXXHA HE TIJIbKH
e(eKTUBHILIE MPU3HAYATH ACOPTUMEHT AIETUYHUX KOPMIB 1 JOOABOK, a W 3HAYHO
MIIBUIIMTH  PIBEHb JOBIpW 10 Bammx mnochyr. IlpodeciitHa ieTosoriuyHa
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KOHCYJIbTAIllsl TapaHTy€ TOTOBHICTh KIIEHTIB JO CIIBOpami Ta BUKOHAHHS
KOHKpeTHHX pexomennanii. llle ogaum HanpsiMkom BukopucTaHHA «Kampkymstopa
paIfioHiB co0ak 1 KIilIOK» € HOTO 3aCTOCYBaHHS B OCBITHbOMY MPOIIEC] Jisi HAaBYaHHS
CTYICHTIB, 30KpeMa KIHOJOIIB, a TaKoX [Jisi TPOBEIEHHS MalcTep-KiaciB 3i
CKJIQJIaHHS PAIlIOHIB /IS IHIMTUX 3aI[iKaBICHUX OCi0.

BucHOBKHM Ta mepPCNEeKTHMBH MNOJAJbIINX JOCTHiIkeHb. KanbkymnsTop
palioHIB JUIs cO0aK 1 KIIIOK - 1HHOBAIIMHKUI 1HCTPYMEHT JJI1 ONTHUMI3aIli Mporecy
roJliBii. 3acTOCYHOK, cTBopeHuil y Microsoft Excel, micTuTh 1’sTh BKIAJOK:
«Kopmm», «Hopmu Cobaku», «Hopmu Kimkuy», «Pamion Cobaku» ta «Paiion
Kimkuy. Pa3om BOHU YTBOPIOIOTH MOTYKHUM MEXaHI3M JJIsl TOYHOTO PO3PAXYHKY Ta
KOPUTYBaHHS PpAIliOHIB BIAMOBIIHO JO CydacHUX cTaHmapTiB. Kambkymsrop
JorioMarae JOCATTH 1/1eajbHOr0 OanaHCcy TOXXUBHUX PEYOBHH, MIO MO3UTHBHO
BIUTMBAE HA 3/J0pOB’S Ta OJaromoiayyds TBapuH. BiH € KOpUCHUM SIK IS
npodecioHaliB, TaK 1 AJid BIACHUKIB, K1 IPArHyTh 3a0€3MEUNUTH CBOIX YJIIOOJEHIIIB
AKICHUM XapuyyBaHHSAM. YHIBEPCAJIBHICTh 1 MOXJIMBICTH NEPCOHAI3AIIl pOOIATH
HOro WIHHUM IHCTpyMEHTOM Yy cdepl TOAiBIl AOMaImIHIX TBapuH. Kpim Toro,
KaIBbKYJISITOP MOXKe OyTH KOPHCHMM Y HaBYAJbHOMY TMPOIECI IS MiATOTOBKU
¢daxiBliB Yy KIHOJOTIi, TBAPUHHHUIITBI Ta BETEpUHApPIi, a TaKOX CTaHE y HArojl
HAYKOBIISIM 1 TPAKTUKaM.

Ilepcnekmusu nooanvuiux 00cnioxceHs OyIyTh TOB’S3aHI 3 PO3MIMPEHHAM
0a3u JJaHUX KOPMIB, JIOJaBaHHS HOBUX MOKJIMBOCTEH JJIsi KOPUTYBAHHS PAIliOHY, a
TaKOX BIIPOBAKCHHSI (PYHKIIIT JII aBTOMAaTUYHOTO OHOBJICHHS JAHHUX IMPO KOPMHU
4yepe3 IHTEpHET.
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DIET CALCULATOR FOR DOGS AND CATS: AN INNOVATIVE TOOL TO
OPTIMIZE NUTRITION AND ENSURE ANIMAL WELFARE

Abstract

A balanced diet is a prerequisite for the physical, emotional and psychological well-being of
dogs and cats. An innovative tool, the Dog and Cat Diet Calculator application, created on the
basis of Microsoft Excel by a team of researchers and teachers at Polissia National University, is of
great help in achieving optimal nutrition for animals. This calculator is an important tool for
optimizing animal nutrition, as it allows for detailed diet planning based on the individual needs of
each animal. The program consists of five tabs: “Feeds”, ‘Dog Norms’, ‘Cat Norms’, ‘Dog Diet’,
and ‘Cat Diet’. Each of these tabs plays an important role in calculating and adjusting the diet. The
main Feed tab contains a database of nutritional values of feeds and supplements that can be
adjusted by the user based on their experience or laboratory results. This allows you to adapt the
diet to the specific needs of the animal, which significantly improves nutritional efficiency. A special
feature of the calculator is the use of the simplex method for ration optimization, which allows you
to set limits and adjust the composition of the ration to achieve an optimal balance of nutrients. The
user can adjust the diet in real time, which allows you to quickly and efficiently tailor the diet to the
specific needs of your dog or cat. This calculator is useful not only for veterinarians, dog handlers,
nutritionists, but also for students. The importance of such a tool lies in the fact that it promotes a
deeper understanding of the nutrient requirements of animals and helps to achieve high standards
in feeding. Thanks to the use of the calculator, it is possible to maintain the health and welfare of
dogs and cats, as well as to ensure a comfortable and long life.

Keywords: diet, nutrition, welfare, dog, cat.
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BIATBOPIOBAJIBHA 3JATHICTh CBUHOMATOK JAHCBKOI
CEJIEKIII B YMOBAX YKPAIHA

Anomauin

s 0ocsaenenns nocmaenenoi memu Ha nomyxcrocmsax eocnooapcmea TOB «l'enemik
Ingecm» 3a memooom 2pyn ananocié 8ionoioHo 00 cxemu 0y10 CHOPMOBAHO HOMUPU 2PYhU
CBUHOMAMOK 8eUKoi 6i10i ma 1andpac nopio 0ancvkoi cenexyii no 15 eonie koxcua. /{o nepuioi ma
mpemvoi epynu 88itiuLIU YUCMONOPOOHT CBUHOMAMKU 6eIUKOi Oi0i nopodu dancvkoi cenexyii (Y), a
00 Opyeoi ma uemeepmoi 2cpynu GGIUWIU YUCMONOPOOHI iX ananoeu nopoou aauopac (L).
Csunomamox I ma IV epyn, ocimeHnsnu cnepmoro KHypie éenuxoi 6inoi nopoou (Y) miei oc cenexyii.
Ix ananozie 3 II ma Il epyn ocimensanu cnepmoio knypie nopoou nanopac (L) maxosc oancekoi
cenekyii. Ympumannsa ceuHOMamox 8 yci nepioou penpooyKmueHo20 YUKLY OVI0 [0eHMUYHUM.
looiens 6yna ioenmuunoilo, NOBHOPAYIOHHOW MA 30ANAHCOBAHOIO, KOMOIKOpMAMU GIONOBIOHUX
peyenmyp  61ACHO20 BUPOOHUYMEA. Y CEUHOMAMOK 6paxo8y8aniu HACMYNHI NOKAZHUKU
NPOOYKMUBHOCMI: MPUBANICMb NOPOCHOCMI, 010, 3a2albHy KIIbKICMb HAPOONCEHUX NOPOCAM,
207118, 6a2amoniioHiCms (YUCIO HCUBUX NOPOCAM NPU HAPOONCEHHI), 20718, MACY 2Hi30a NOpOCam
ma ix iHOUBI0yanbHy Macy npu HAPOONCEeHHI, Ke; KiIbKICMb, IHOUBIOYAIbHY MACy ma Macy eHizod
nopocam npu eionyueri y 28 0i6, 30epesiceHicms nopocsim 00 8ionyuenHs. Taxkooxc npu HapoolceHHi
8 2HI30aX NOPOCAM 8PAX08Y8ANI0CH NO2HIZ30080 3A2ANIbHA KIIbKICIMb MEPMEOHAPOONCEHUX, MYMIL ma
HapoOcenux cnabkux nopocam. Jlocniodcysanu 6ueueHHs 8i0MEOPHOI 30amMHOCMI CEUHOMAMOK
O0aHCbKOI celleKyii 3a pIi3HUX NOEOHAHb 8 MICYeBUX 2eOKNIMAMUYHUX MA eni300MudHUX YMO8
Vipainu. Bcmanoeneno, wjo mae micye 6UCOKUU pieHb NPOOYKMUBHOCMI MBAPUH 3d 6CIMa
BUBUEHUMU NOEOHAHHAMU 34 OCHOBHUMU O3HAKAMU 8I0mMEopHoi 30amuocmi. Buseneno, wo sk
0BONOPIOHUX PeyunpoOKHUX NOEOHAHb MAK 1 3a YUCMONOPIOH020 po38edeHHs Nopio eeruxa Oina ma
JIAHOPAC OaHCbKOL cenekyil, o mpusaiicms HOPOCHOCMI c8uHomamox cmanosums 117,48-118,87
0i0. Cepeo 6cix oyiHeHUX NOEOHAHb, 8IO3HAUEHO, WO 3d NOEOHAHHS MAMOK 8euKoi OiNoi nopoou 3
KHYpamu J1aHopac ompumano HAubIbuii 3HAYeHHs MAKUX NOKA3HUKIE 5K KIIbKICMb HAPOOMNCEHUX
nopocam 6cvoco (p<0.05), 6acamonnionicme (p<0.01), kinvxicme nopocam npu 6i0ny4eHHI
(p<0.01).

Knwuoei cnosa: ceunapcmeo, 6i0meopiosanivHa 30amMHICMb, CEUHOMAMKU, OAHCbKA
cenekyis, eeruxa oina, 1anopac

Beryn. CydacHi TexXHOJOTIi BUPOOHHUIITBA CBUHUHU OXOIUTIOIOTH HIUPOKHUIN
CHEKTP KOMIUIEKCHUX METOJIB 1 MIAXOIB, CIPSIMOBAHUX HA 3a0€3MEUCHHS SKOCTI
MPOYKIlii, MABUIICHHS e(EeKTUBHOCTI BUpOOHHUIITBa, Tomo [1-3]. Pazom i3 Tum
OCHOBOIO IS TIPOMHUCIIOBOTO BHPOOHMIITBA € BHUCOKOMPOAYKTHBHE TIOTOJIB 5
BUXIJIHMX OaThKIBCBKMX TMOpIiJ, THUINB Ta cremiaaizopanux maiHid. Came uepes
N1BULIEHHS TEHETUYHOIO MOTEHI1aTy MPOAYKTUBHOCTI 0ATbKIBCHbKUX (POPM HIISTXOM
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CEJIEKIIIITHOT poOOTH B1IOYBa€ThCA MOJANBIINN MPOTPEC HA BCIX PIBHIX, BKIIOYHO 13
TOBapHUM BUPOOHULITBOM CBHHMHH [4].

AHaJi3 oOCTaHHIX [JocCaikeHb Ta myOJaikamiid. Baxmueum dakTopoM
MPUCKOPEHHS  CENEKI[ITHOrO TMpolecy y CBUHAPCTBI € MIABHUILEHHS PIiBHSA
BIITBOPIOBAIBHUX SKOCTEeH cBUHOMATOK [5]. Came 1eil eneMeHT € OJHHM i3
BUpIIIAIBHUX HA BCIX OpraHi3alliifHUX eTanax MPOMUCIOBOTO CXPEIlyBaHHS CBUHEH.
30UTbIIIEHHS K TOTEHIllaly MPOMUCIOBOIO CBHHApPCTBAa B YKpaiHi Oe3mocepeaHbo
NOB’si3aHE 3 TMOJIMIICHHSIM IUJIEMIHHOTO siipa CBUHOKOMIUIEKCIB. 3a JaHUMU
ONMUTYBAHHS KJIIOYOBUX BHUPOOHHMKIB CBHHMHHM Ta IMOCTAYAJIbHUKIB T€HETUYHOIO
Marepialy B po3pi3l 3arajabHOi KUIBKOCTI OCHOBHHUX CBMHOMATOK (225 THC. TOJ.)
BIJIMIYAETHLCS MepeBara B JaHChKii cenekii — 41% [6]. Marepuncbki Gopmu cBUHEH
JAHCBKO1 CEeJNEKIli BIJ3HAYAIOTHCSI BHCOKHUM pIBHEM TE€HETHUYHOTO TMOTEHIIATY
MPOJYKTUBHOCTI 3a BIJATBOPHOIO 3JATHICTIO CBMHOMATOK. Pa3oM 13 NO3WTHUBHOIO
CTOPOHOIO y BUTJISIII CYTTEBOTO MOKPAIIEHHS MPOTyKTUBHOCTI CBUHEH € il HeraTuBHA
CTOpPOHA, 1110 TIOB’s13aHa 3 HE3aJOBLIBHOIO aJaNTalll€l0 CBUHEH 3aKOPJIOHHOI CEJIEeKIIIT
70 MICIIEBUX TE€OKJIIMAaTUYHUX Ta €Mi300THYHUX YMOB YKpainu [7-9]. Ta Bce oaHO
MIPOMUCIIOBE CXPEIyBaHHs CBUHEH JO3BOJISIE 3aTydaTH TapaHTOBAHUHA MPOSB e(PEeKTy
reTepo3uCy 1 B MEPILLY Yepry 3a BIATBOPIOBAIBHOIO 3/1aTHICTIO CBUHOMATOK. CaMe Ha
IIbOMY HaroJIolIye HU3Ka HaAyKOBIIIB 1 pakTukis [4, 10-11].

OTxe MOCHIPKEHHS BIATBOPHOI 3/1aTHOCTI CBUHOMATOK JAHCBHKOI CENIeKIii B
MICIIEBUX TEOKJIIMATUYHUX Ta €MI300TMYHUX yMOBaxX YKpaiHU € aKTyaJbHUM 1
CBOEYACHHM.

Merta. OmIHMUTH Ta MPOBECTH aHaji3 BIATBOPHOI 3JaTHOCTI CBUHOMATOK
JAHCBKO1 CeNIeKIli 3a pI3HUX TMO€JHAaHh B MICIEBUX T'C€OKIIMATHYHUX Ta
€Mi300TUYHUX YMOB YKpaiHH.

BukJiiag 0CHOBHOro marepiasny Aocji:keHHs. J[Jis1 JOCATHEHHS TOCTaBJICHOT
METH Ha MoTyXHocTax rocnojgapctBa TOB «I'enerik IuBecT» 3a MeTrogoMm rpymn
anasoriB [13] BimmoBimHO 10 cxemMu OyJI0 CPOPMOBAHO YOTHUPHU TPYIH CBHHOMATOK
BEJIMKOI 017101 Ta JIaHIpac MopiJ] JAHCHKOT CesIeKIii o 15 TomiB KoXxHa.

Jo mepmioi Ta TpeThOi TPyNy BBIMIUIM YUCTOMOPOAHI CBUMHOMATKH BEJIUKOT
oioi mopoau ganchkoi cesekiii (Y), a 10 apyroi Ta 4eTBEpTOi TPYIH BBIHILIH
YUCTOMOPOAHI 1X aHajgorum mopomu mgaHapac (L). Ceunomarox I ta IV rpym,
OCIMEHsTH CHepMOI0 KHYpiB Benukoi 6i10i mopoau (Y) Tiei s cenexuii. Ix ananoris 3
II Ta III rpyn ociMeHsuin criepMoro KHypiB mopoau jaHapac (L) Takox maHChKOi
CeJIeKIl. YTpUMaHHS CBMHOMATOK B yCl NEPIOAM PENpPOAYKTUBHOIO IMKIY Oyi0
imeHTHYHUM. [oniBns Oyrna iIEHTUYHOIO, TMOBHOPAIIOHHOIO Ta 30aJIaHCOBAHOIO,
KOMOIKOpMaMU BIJIMTOBITHUX PEIHENTyp BIACHOTO BHUPOOHUIITBA. Y CBHHOMATOK
BPaxOBYBAJIM HACTYIHI MOKA3HUKHU MPOJYKTUBHOCTI: TPUBAIICTh MOPOCHOCTI, 1i0;
3arajbHy KUIbKICTh HApOHKEHUX MOPOCST, rOJiB; OaraTOIUTIAHICTh (YUCIO >KUBUX
NOPOCST MPU HAPOJKEHH1), TOJIIB; Macy THI3[Ia MOPOCAT Ta iX 1HAUBIIyaJlbHY Macy
OpU HAPOPKEHHI, KI; KUIBKICTh (TOMIB), IHAMBIAYaJbHY Macy (Kr) Ta macy THi3la
NOpOCSAT MpH BiaiydeHi y 28 mi0, (Kr), 30epekeHicTb mopocsaT 10 BiaiayudeHHs (%).
Takoxx mpu HapOIKEHHI B THI3AaX MOPOCAT BPaxOBYBAJIOCH MOTHI3IOBO 3arajibHa
KUIBKICTh MEPTBOHAPOHKEHUX, MyMil Ta HAPOHKEHUX CIAO0KUX MOPOCST (T0I).
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Martepianu gociiakeHs o0poOiaeHi MeToIoM BapialiitHoi ctatuctuku [14] 13
BUKOPUCTAHHAM KOMIT IOTEPHOI TEXHIKM Ta TMAaKeTiB MPUKIATHOTO MPOTPaMHOIO
3abe3meueHHs MS Excel 2016 ta Statistica 10 (10.0.1011) (StatSoft Inc., USA).

Pe3ynbTatu OIiHKK TPUBAJIOCTI MOPOCHOCTI CBHHOMATOK BKa3YyIOTh Ha TOBIINAN
M0 YCIX OILIHEHHUX Tpymax Ha 3,47-4,87 nHI TEpMiH TMOPIBHIHO 3 TPATUIIHHO
npuitaatum [12] (puc. 1). [Ipu nboMy 3a BUKOPUCTaHHS MAaTOK MOPOAH JIAHJPAC IeH
TepMiH OyB JIOBIIMM Y MOPIBHSHHI 3 MaTKaMM BEIUKOi 01101 mopoau. Haibinbiorw
TPUBAJICTIO MOPOCHOCTI BiJ3HAYAJINCh MAaTKW TMOPOAM JAHApAC 3a TMOEAHAHHS iX 3
KHypamH Benukoi 01101 mopoau cBunelt (p<0.05 1o 060x moenHaHb 32 BAKOPUCTAHHS
MaTOK BEJIMKOi 017101 TOpoIn).
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Pucynok 1. TpuBanictb MOPOCHOCTI CBUHOMATOK, A10

OuiHka rpyny NOKa3HUKIB BIATBOPHOI 3JaTHOCTI CBMHOMATOK Ha OMOPOC
HaBeJeHa B Ta0m 1.

Ta0mur 1

BigTBOpHa 31aTHICTH CBHHOMATOK 32 Pi3HUX NMOEIHAHDb MOPIiX

IToen- Bceworo bararomnia-nicTs, | Maca raizaa npu Maca 1 nopocs
aHHs HapOJKEHUX, TOJI roJI HapO/KEHH1, KT IIPU HApOJXKEeHHI,
KT
YxY 18,20+1,333 15,67+1,077 22,61+0,732 1,49+0,063
YxL 22,60+1,044 19,80+0,905 25,01+0,982 1,28+0,041
* ** *
LxL 19,00+1,035 16,730,710 25,09+0,605 1,52+0,051
1*
LxY 19,20+1,084 16,270,971 24,93+0,758 1,58+0,066
1* 1**
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[Tpumitka: 3a kputepiem Tproku (mOpiBHSHHS MK yciMa 4ma rpynamu); JloBipuumit
inTepBan: 0,95 — *, 0,99 — **, 0,999 — *** * ** _ nyae nocToBipHy pisHUIIO 10 Y QXY J; 1%, 1** —
Mae I0CTOBIpHY pisHuio 10 Y 9x L J.

HaiiGinpini 3HauYeHHS $SK BChOTO HAPOJKEHUX TaK HAPOKEHUX >KUBUMHU
(6araroruiigHicTh) OyJaM OTpHMMaH1 3a IMOETHAHHS MAaTOK BEJIHKOi OUI0i mopojau 3
kHypamu Jdasapac (p<0.05 ta p<0.01 BiaMmoBiAHO A0 MATOK BEJIMKOI 01701 MOpoau 3a
YUCTOMOPIAHOTO po3Be/ieHHs ). B Toif ske yac 3a moelHaHHS MaTOK MOPOAM JIAHJIpac 3
KHypaMH BEJIUKOi O170i mopoau (mpsiMe TO€JHAHHsS), 3a OUIBIIOr0 4YHCia
HApOPKEHUX BCHOTO TOPOCAT, KUIBKICTh TMOPOCAT HAPOKEHUX >KUBUMH Oyla
MEHIIOI0 y TIOPIBHAHHI 3 MaTKaMHU BEJIMKOi 0101 MOpoaAM y MO€AHAHHI 3 KHYpaMu
nangpac (p<0.05).

3Ha4YeHHs MAacH THi3Ja IpU HApOJKEHHI KOJMBAJIUCh B Mexax Bix 22,61 no
25,09 kr, X0o4a il BIPOTITHUX PI3HULb MK PI3HUMU IpyllaMHd TBAPUH BCTAHOBJIEHO HE
Oyno. KonuBaHHs 3a Macow OJHOTIO MOPOCS MPU HAPOIKEHHI OyiM y 3HAYHIMIMX
mipax (1,28-1,58 xr no pizuux rpynax). [Ipu nibomy Haitb11b1Ia Maca OJTHOTO MOPOCS
Ipy HapoJ/KEHI B 000X BHUIagkax Oyia MO CBMHOMATKaM MOPOJAM JaHApac 3a ix
YUCTONOPIAHOIO PO3BEJCHHS Ta IO€JHAHHS 3 KHypaMH BeIMKOi 01101 moponau
(p<0.05 y mopiBHSHHI 3 MaTKaMU BEJIMKOI OUIOI TOPOAM 3a YHCTOIOPIAHOTO
po3BeneHHs Ta p<0.01 BiAMOBIAHO y MOPIBHSIHHI 3 MATKaMU BEJIMKOI O1JI01 MOPOIHU 3a
iX mMoegHaHHS 3 KHypaMH TMOpOAM JaHjapac). HaiimeHmn 3Ha4YeHHS K IHOTO
MOKa3HUKa MaJld MICLE y MAaTOK BEJIMKOI 01101 MOpOAM 3a iX MO€AHAHHS 3 KHypaMu
nangpac (p<0.05 y mopiBHSHHI 3 MaTKaMU BEJIUKOI 017101 TOPOIU 32 YUCTOMOPITHOTO
PO3BEACHHS).

OmuiHka yucia clladKuX Ta HEeXKUTTE3AATHUX MOPOCSAT Ha OMOPOC HaBelEHA B
Tabnuii 2.

Ta0mmis 2
Caalki Ta HEXKUTTE3NATHI OPOCATA
IloenHanHs MepTBOHapOAKEH], IO Mywii, ron Hapomxeni ciabki, roi
YxY 2,13+0,826 0,40+0,169 1,470,376
YxL 2,53+0,629 0,27+0,122 1,53+0,461
LxL 2,07£1,057 0,20+0,150 2,40+0,587
LxY 1,20+0,487 1,730,900 1,73+0,520

Xoya i BIpOTiAHMX PO3ODLKHOCTEH MK PI3SHUMHU TpylamMd BCTAHOBJICHO HE
OyJio, MaTKM TOPOAW JaHApac 3a iX TOE€JAHAHHA 3 KHypaMU BEJIHMKOI 01101
B1JI3HAYAJIMCh MEHIIOK KIUJIBKICTIO MEPTBOHAPO/HKEHUX TMOPOCAT y TMOPIBHSHHI 3
IHIIMMU TpyniaMu TBapuH (piBeHb pi3HUIB Bix 1,72 no 2,11 pa3). 3HauHi BIAMIHHOCTI
(omHak TakoX ©e€3 BIPOTiIHOI pI3HMIN) TaKOX MalM MicHe 1 3a KUIbKICTIO
MyMipiKOBaHUX IUIOJIB B OMOpOCaX MAaTOK MOPOAM JIaHJpac 3a MOEAHAHHS 3
KHypaMu BeJMKOoi 017101 (piBeHb pi3HHIb Bl 4,32 10 8,65 pa3). 3a KITbKICTIO CITa0KUX
MOPOCST PO3OIKHOCTI MIXK PI3HUMHM IpynamMu OyJid MEHII 3HaYHUMHU. PiBeHb JaHOTO
IMOKa3HMKa KOJIMBaBcd B Mexkax Bij 1,47 no 2,40 roimis.

97



Agrarian Bulletin of the Black Sea Littoral. 2025, Issue 114
ISSN2707-1162 (online) ISSN 2707-1154 (print)

BpaxoByroun Te, mo OUTBITy TOCIOAAPCHKY BaXKIMBICTH MArOTh TOKA3HHUKHU
MpU BIUTYYCHHI, aJKE caMe BOHHM € TAaKUMHU IO XapaKTEPU3YIOTh MPOAYKTHBHICTH
MIpH TIepEBEJICHH] TBAPUH JI0 HACTYITHUX TPy, OYJIO TPOBEICHO i BUSHAUYCHHS O3HAK
1i€i rpynu (tabdm. 3).

Cepen penrtu Tpyn BUAUTSIUCH MAaTKH BEJIMKOI 017101 TOPOAM 3a TIOETHAHHS 1X
3 KHypaMu JiaHjpac. TBapuHHM i€l TPYIH BiJ3HAYAIUCH OUTBIIOI0 KUIBKICTIO TTOPOCST
npu BigTyueHH1 Ha 12,14-16,14 % (p<0.01 y nopiBHSIHHI 3 MaTKaMH BEIUKOI 017101
MOPOJIM 32 YHCTOMOPIJHOTO PO3BEJEHHS) Ta OUIBIIMMH THI3IaMH TOPOCIT TPH
BiITy4eHH1 Ha 4,54-19,14 %. B Toli ke yac OuIbIIa KUTBKICTh MMOPOCAT B THI3AAX, 5K
IpyU HApPO/PKCHHI TakK 1 NpW BIIJIYyYEHHI 10 MaTKaxX i€l TPyNmd HETaTUBHO
BiJloOpa3uiiach Ha cepeaHId Maci OJJHOTO TOPOCs MPH BITyUYEHHI Ta iX 30€peKeHOCTI
710 BLUTY4YEeHHS. 3a JaHUMH TTOKa3HMKAMH MAaTKH BEJIMKO1 01101 TOPOIH 3a TTOETHAHHS
iX 3 KHypaMH MOPOJHY JaHApPac MOCTYNAIUCh IPYIl MAaTOK BEIMKOI OLI0i MOpoau 3a
YUCTOMOPIAHOTO po3BeneHHs Ha 8,81 %. B Toil ke yac po30DKHOCTI 3a LUM
MOKA3HUKOM M1 TPYIOI0 MAaTOK BEIUKOI 017101 3a MOEAHAHHS 3 KHYpaMu JIaHApac y
MOPIBHSHHI 3 MaTKaMH MOPOJIM JIAHJIPAcC SIK 32 YUCTOMOPIAHOIO PO3BEAEHHS TakK 1 3a
MOETHAHHS 1X 3 KHypaMU BeJUKOi 01101 mopoau Oynu He3HAYHWMMH — Ha piBHI 0,31-
2,03 % Ha KOpPHCTh MaTOK BEJIMKOI OLI01 3a MOEAHAHHSA iX 3 KHypaMu IMOPOIH
JaHapac.

Ta0muis 3
Ioxka3HMKHM BIATBOPHOI 31aTHOCTIi CBHHOMATOK NPH BiJJIy4YeHHi
MOPOCSAT HA 28-H JIeHb

Kinpkicth .
. Cepennsa Maca 1 30epexeHiCTh,
HOGHHaHHH HOpOCﬂT HpI/I Maca TH13J4a, KT’ 0
. . mopocs, Kr %
Bl[[ﬂyquHl, TOJI
YxY 13.40+0,472 96,476,067 7,15+0,387 88,65
YxL 15,33+0,425 100,856,675 6,520,289 79,69
LxL 13200381 84,654,852 6,390,273 80,36
LxY 13,07:0:448 88,593,563 6,500,183 86,75

[MpumiTka 1:: 3a kpuTepiem Trioku (MOPIBHIHHS MiX ycima 4Mma rpymnamu); osipuwmii inTepsai: 0,95
—*,0,99 — ** 0,999 — *** * ** _ yae nocToBipHy pisHuimo 10 Y 9xYJ; 1%, 1** — mae mocToBipHY
pizauio 10 YPx L J.

BinHocHO 30epexeHOCTI MOpOoCAT A0 BIUTYYEHHS HANMOUIBIIMM MOKAa3HUKOM
BiJI3HAYAJIMCh MATKHU BEJIMKO1 O1JI01 MOPOJU 3a YUCTOIOPITHOTO po3BeaeHHs (88,65
%), HaWMEHIIIUM MaTKU BEJIMKOI 017101 3a Mo€IHaHHS 3 KHypaMmu janapac (79,69 %).
Martku opoau JaHapac, K 3a YHCTOMOPITHOTO PO3BEICHHS TaK 1 3a OETHAHHSA 1X 3
KHypaMd BEJUKOi OUI0i MOpOJW BiJ3HAYAIUCh NMPOMDKHUMH 3HAYCHHSIMH JaHOTO
MOKa3HUKA.

BucHOBKHM Ta mepCHeKTHMBH MOAAJbIIMX A0CHiIxKeHb. B pesynbprati
BUBYCHHS BIJITBOPHOI 3JJaTHOCTI CBUHOMATOK JIAHCHKOI CEJICKIIIi 3a PI3HUX MO€EIHAHD
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B MICIIEBUX T€OKIIMATHYHUX Ta €Mi300TUYHUX YMOB YKpaiHU BCTAHOBJICHO, IIO M€
MICII€ BUCOKHI PIBEHb MPOIYKTHUBHOCTI TBAPHH 32 OCHOBHHUMH O3HAKAMH.

3a JMBOMOPIMHUX PEIUNPOKHUX ITOEMHAHb Ta YHUCTOMOPITHOTO PO3BEIACHHS
Mmopia Benuka Oija Ta JIaHApac MaHCHKOi CENeKIlii BHUSBIICHO, IO TPUBAIICTH
MMOPOCHOCTI CBUHOMATOK cTaHOBUTH 117,48-118,87 nmi6, mo € wa 3,47-4,87 nni
JOBIIMM TEPMIHOM MOPIBHSIHO 3 TPAIUIINHO MPUNUHATUM, 1110 Ma€ OyTH BpPaxOBaHO Y
OJIBIIIIN pOOOTI 3 JAaHUMH MOPOJAaMHU Ha PiBHI PI3HUX TOCIOIAPCTB.

BusiBieHo, 110 3a moeIHaHHS MaTOK BEIUKOI 017101 MOPOIM 3 KHypaMu JaHaApac
OTPUMAHO HAWOUIbINI 3HAYEHHS TaKUX MOKA3HHKIB SIK BCHOTO HAPOIKEHHUX MOPOCST
(p<0.05), 6ararommiaHicTh (p<0.01), KiABKICTH MOpoOCAT Tpu BimtydeHHi (p<0.01),
0 BKazye Ha eQEeKTUBHICTh 3aCTOCYBaHHS caMe€ TaKOro IMOE€JIHAHHS B YMOBax
VYkpainn 1151 3a0e3MeyeHHsT MaKCUMalIbHOTO PIBHS MPOAYKTHUBHOCTI 32 O3HAKAMH
BIITBOPHOI 34aTHOCTI CBUHOMATOK JaHCHKOI CEJICKIIIi 3a JBOMOPIAHUX MOETHAHD.
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REPRODUCTIVE CAPACITY OF DANISH SELECTION SOWS IN
UKRAINIAN CONDITIONS

Abstract
The assessment and the analysis of the reproductive ability of Danish selection sows under different
combinations in local geoclimatic and epizootic conditions of Ukraine was carried out. At the
facilities of the “Genetic Invest” LLC farm, four groups of sows of the Large White and Landrace
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breeds of Danish selection, each with 15 heads, were formed using the analogue group method in
accordance with the scheme. The first and third groups included purebred sows of the Large White
breed of Danish selection (Y), and the second and fourth groups included their purebred analogues
of the Landrace breed (L). Sows of groups | and IV were inseminated with sperm of boars of the
Large White breed (Y) of the same selection. Their analogues from groups Il and Il were
inseminated with sperm of boars of the Landrace breed (L) also of Danish selection. The following
productivity indexes were taken into account in sows: duration of gestation, days; total number of
piglets born; multiparity (number of live piglets at birth); mass of piglets' litter and their individual
mass at birth; number; individual mass and mass of piglets' litter at weaning at 28 days; survival of
piglets to weaning. Also, when piglets were born in litters, the total number of stillborn, mummies,
and weak piglets born was taken into account per litter.

As a result of studying the reproductive ability of Danish breeding sows in different combinations in
local geoclimatic and epizootic conditions of Ukraine, it was determined that there is a high level of
animal productivity according to the main characteristics.

In bi-breed reciprocal combinations and purebred breeding of the Large White and Landrace
breeds of Danish selection, it was found that the duration of gestation in sows is 117.48-118.87
days, which is on 3.47-4.87 days longer than traditionally accepted, which should be taken into
account in further work with these breeds at the level of different farms.

It was found the fact that the combination of sows of the Large White breed with Landrace boars
had the highest values of such indexes as the total number of piglets born (p<0.05), multiparity
(p<0.01), and the number of piglets at weaning (p<0.01), which indicates the effectiveness of using
this combination in Ukrainian conditions to ensure the maximum level of productivity in terms of
the reproductive ability of Danish selection sows in bi-breed combinations.

Keywords: pig breeding, reproductive traits, dams, Danish selection, Large White, Landrace
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Crarts Hamivinmia go peaakmii 12 6epesns 2025 poky
Crarta npoiinuia peuen3yBanis 17 6epesns 2025 poky
Cratts onyOmikoBaHa 31 6epesnst 2025 poky
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PEHENTHA KOPMOBHX CYMIIIEM JIJISI BEJTAKOI POTATOI XYIOBH
PI3HUX BUPOBHUYHNX I'PYII

Anomauin

3aznauaemuvcs, wo npu opeaizayii 200i6i eenuxoi poeamoi xyooou ne menut ax 60 % cyxoi
peyosutu 8 000080My pAYioHi NOBUHHI CMAHOBUMU 2PYOOBOIOKHUCTNI KOPMU, KVKVPYO3SHUL YUl
mpas’siHutl cunoc. s Kopie 3a UpoOHUYMEa MOIOKA Yell NOKAZHUK Modice Oymu 3menutenuti 0o 50
% Ha nepioo He Oinbule nepuiux mpbox Micsayis.

Pospobneno peyenmu xombixopmis-konyenmpamie ons menam 6i0 1 0o 3 i 6i0 3 0o 6
micayie, 0151 MONOOHSAKY 8eIUKOi poeamoi xy0oou sikom 6i0 6 0o 18 micayis, 015 OiiHUX KOpI6.

Ochosy Kopmogux cymiuiel O HCYUHUX MEAPUH CIMAHOBIAMb NOOPIOHeHe 3ePHO NUEHUYI,
KVKYPYO3U, SAYMEHI0, MAKYXd COHAWHUKOBA, MAKYXd CO€6A, XA0pUO Hampito (Cilb KYXOHHQ),
bixapoonam Hampito (coda xapuosa), Ol POCIUHHA, OLIKOBO-GIMAMIHHI 000aéKu abo
KOHYEeHmpamu.
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Hagedeno ocobaueocmi uKOpucmaHHs KOHYEHMPOBAHUX KOPMI6 Y CKAAOi KOPMOBUX
cymiwen Ons. mensim, MOAOOHSKY NPU GUPOWYBAHHI M 8i0200i6/I, MOIOYHUX KOPI& NpOmscom
BUPOOHUY020 YUKTLY: Y Nepiod HOBOMINbHOCMI, Nepuiull nepiod aaxmayii, opyeutl nepioo aaxmayii,
mpemiti nepiod naxkmayii, y cyxocmitiHuti nepioo, axuii po3oiieno Ha 06i ¢gazu: 40-11 ouis, 10-1
OHi8.

Brazyemwvcs, wo maxcumanvha KinbKicmb 320008Y8aHHS KOMOIKOPMIB-KOHYEHMPAMIE V
payionax 200ieni mensim 00 6-MICAYHO20 GIKY He NOSUHHA nepesuwiysamu 2 K2, y payioHax 200ieii
pemoHmHux menuyv — 1-2 ke, MONOOHAKY Ha 8i0200i6ni — 4 ke, cyxocmitiHux Kopie 1-2 ke, OitiHux
Kopie y nepwuil nepioo nakmayii — 10 xe. Konyenmpogamni kopmu 320008Y10Mb HCYUHUM NICTIS
NOIOAHHS OCHOBHUX 00 €EMUCMUX KOPMIG (CULOC, CIHO, KOHYEHMPamiu).

3pobneno 8UCHOBOK, WO BUKOPUCTNAHHS KOMOIKOPMIB, AKi BKAIOUAIOMb 6 cebe eHepeemuyti
ma npomeinosi Kopmu, OIIKOBO-GIMAMIHHI KOHYEHMPAmMu ma POCAUHHI Ol € OCHOB0W BUCOKOI
NPOOYKMUBHOCHE 8EIUKOL po2amoi Xy000u pizHuX UPOOHUYUX SPYN.

Knrouoei cnoea: kopmosi cymiuii, KomOiKOpMU-KOHYEeHMpamu, KOpmu, KOpMosi 000a8KU.

Beryn. PenraGenbHe BHpPOOHMUTBO MPOAYKIIT MOJIOYHOTO CKOTApCTBa
MOJKJIUBE 32 BHUCOKOTO PIBHSI MOJIOYHOI MPOJYKTUBHOCTI, PETYISIPHOMY OTPHUMAaHHI
NPUILIONY Ta pAaIllOHANbHIA TOAIBII, ska 3a0e3meuye moTpedy TBapUH B YCIX
HEOOX1THUX MOKUBHUX Ta O10JIOT1YHO aKTUBHHUX pedoBUHax [3].

Benuka porara xyno0a HaJeXHUTh 10 KyYWHUX TBapHUH, Mae OaraToKaMepHHA
[IUTYyHOK, BIAHOCHO JOBTMM KHIIIEYHUK, 37aTHA MEPETPABIIOBATH 3HAUYHY KUTBKICTbH
00’ €MUCTUX KOPMIB.

VY Benukoi poratoi XyaoOu OLIBIIOK MIPOKO, HIK Yy TBapuH 3 MPOCTUM
[IUTyHKOM, BUSIBISIETHCS BJIACTHBICTh TMOKUBHUX PEUYOBHH KOPMY /0 B3a€MO3aMiHU B
(YHKUIAX >KUBIEHHSA. TOMy BOHa MOXE OJEpXKyBaTh sIK OUIKM, Tak 1 HEOUIKOBI
a30THUCTI CIIOTYKH 3 KOPMOBUMU JT00aBKaMHU.

OpHi€ro 3 XapaKTepHUX OCOOIMBOCTEM MISIIBHOCTI MIKPOOPTaHI3MIB PyoOLs €
30pO/KYyBaHHS BYIVIEBOMIB JI0 JIETKMX JKUPHHUX KHUCIOT (OITOBa, MPOIIOHOBA,
MacJsiHa), K1 JUIsl KYWHHX TBapWH BBAXKAIOTHCSI OCHOBHUM JIKEPEJIOM JIOCTYIHOI
eHeprii. BogHowac mnpomykramMu IKUTTEMISUIBHOCTI MIKPOOPTaHI3MIB € CHHTE3
BiTamiHiB rpynu B Ta Bitaminy K [5].

Haykoro Ta mnpakTukoro [0BeAeHO, [0 0e3 BUKOPUCTaHHS KOMOIKOPMiB-
KOHLIEHTPATIB HEMOXKJIMBE JOCSATHEHHS T'€HETUYHOIO MOTEHLialdy MPOAYKTUBHOCTI
TBApUH Ta BUCOKOpEHTAOEIbHE BEJIEHHSA CKOTapCcTBa B YKpaiHi. 3 METOw0 peanizauii
BHUCOKOTO T€HETHYHOTO MOTEHIIaTy MPOAYKTUBHOCTI TBAPHH CyYaCHUX MOPIJT BETHKOT
poraroi Xy100u iX pailioHH ToJiBJII HEOOX1JHO OajlaHCyBaTH 3a BCIMa HOPMOBaHUMU
MOKa3HUKaMH >KUBJICHHS, 100 3a0e3meunTH moTpeOy TBapUH B €HEprii, MPOTEiHi,
BYTJIEBOJIAX, )KMUPaX, MaKpOeJIEeMEHTax, MIKpoeJIeMeHTax, BiTaMiHax [4].

AHaJi3 ocTaHHIX JocailkeHb Ta myOaikaniii. KomOikopMm — ckiiagHa cymin
OYHUIIEHUX Ta MOAPIOHEHUX A0 HEOOXITHOT KPYMHOCTI PI3HOMAHITHUX KOPMOBHX
3ac001B Ta 010JIOTTYHO aKTUBHHUX PEYOBHH, BUTOTOBJIEHA 32 HAYKOBO OOIPYHTOBAHUMHU
perientamu, 30amaHcoBaHa 3a BMICTOM HEOOXITHUX JJI TBAPUH MOXKUBHUX PEUYOBUH
BIJITTOBITHO /10 OCOOJIMBOCTEH BUIY TBAPHUH Ta iX TOCMOAAPCHKOTO Mpu3HaueHHs [1].

KomOikopM-KOHIIEHTpaT — CyMilll KOHIIEHTPOBAaHUX KOpPMiB, 30aradeHa
MIHEpaJTbHUMU Ta O10JIOTIYHO AKTUBHHMH PEYOBHMHAMH, 10 BHOCUTHCS B PAIliOH
TBapUH /I 30aaHCyBaHHS OT0 32 OCHOBHHMH €JIEMEHTAaMHU >KUBJeHHs [ 1, 2].
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3a pe3ynbTaTaMH MOMEPEAHbO MPOBENECHUX JOCIIIHKEHb HaMH pPO3pOOJICHO
mporpaMy TOJIBII KOpPIB 3a TepioflaMd BHUPOOHUYOTO IIMKITY, 3alpONOHOBAHO
OPOBOMUTH  AWQEpeHIliailo BUPOOHUIITBA Ta BHUKOPUCTAaHHA KOMOIKOpMIB-
KOHIIGHTPATIB JI TENSAT 10 6-MICIYHOTO BIKY, PO3KPUTO OCOOJMBOCTI TOAIBII
BEJIMKOI poTaToi XymoOu 3a CHCTEMOIO OCHOBHUX pallioHis [6, 7, 8, 9, 10, 11].

OTxe, po3poOKa pelenTiB KOPMOBUX CyMillIe Ma€ MpPaKTUYHE 3HAUCHHS, €
aKTyaJbHOIO B CHCTEMI YIOCKOHAJIEHHS TOJIBII TBAPHUH Ta TEXHOJOT1i BUPOOHUIITBA
KOpMIB B YMOBaX Cy4acHOTO BUPOOHMIITBA.

Meta. Po3poOutu penentu KOpMOBHUX CyMilllel IS BEJIMKOI poraroi Xyaoou
pPI3HUX BHPOOHHWYHUX TpyIl. MatepiaioM AOCHiKeHb OyB TEXHOJOTIYHHUM IIPOIIeC
BUPOOHUIITBA Ta BUKOPHCTAHHA KOMOIKOPMIB-KOHIIGHTPATIB Y pallloHaXx TOMIBIII
BEJIMKOi poraroi XyaoOM MOJOYHOTO HAmpsSAMKY MPOAYKTUBHOCTI. MeToau
JTOCHIIKEHB — 3arajIbHONPUNHATI 300T€XHIYH1, TEXHOJIOT1YH1, aHATITUYHI.

Buknang ocHoBHOro marepiaay pociaigkenHsi. Ilpu opranizamii rosisii
BEJIMKOI poraroi XyqoOu He MeHI gk 60 % cyxoi pedoBMHU B J1000OBOMY palliOHI
MOBMHHI CTAaHOBUTHU TIpyOl KOpPMH, KYKYpyIA3sHMM Ta Tpas saHuid cuioc. Jls
MOJIOYHUX KOPIB TaKUi MOKa3HUK Moxke OyTu 3MmeHiieHuit 1o 50 % y nepiry dazy
JIaKTaIli Ha repioa He OUIbIIe TPhOX MICSIIIB.

Binomo, 1m0 BenuYMHA CHOXXMBAaHHA OCHOBHHMX KOPMIB DAIllOHY B JKYHHHUX
TBAapUH 3aJICKUTH B1Jl PIBHSI KOHIIEHTPOBAHUX KOPMIB Y CKJIaJl PAIIOHY Ta PEXKUMY iX
3rOJIOBYBaHHSI. 3HIDKEHHS TOiJJaHHS OCHOBHOTO KOPMY 3a TMiJBUIIEHOI JaBaHKU
KOHIICHTPATIB, IMOYMHAETHCS NTPHUOIM3HO 13 4 KI, JOCATAIOYM MaKCUMyMy TpU
3roJoByBaHHi 8-10 KT KOHIIEHTPOBAaHUX KOPMIB.

[Ipu 3romoByBaHHI >KYWHUM TBapuHaM OLIbIIE SK 3 KI' KOHIIEHTPOBAHOTO
KOpMY 3a OJHY JaBaHKy 3Ha4eHHsA pH pyOIls magae Huk4de 6, M0 3MEHIIYE B HHOMY
KOHIIEHTPALIIIO [ETI0JIO30IITHYHUX OAKTEPIid.

HacnigkoM 1poro mpoiiecy € 3aTpuMaHHs (pepMeHTalii KopMy, 301JIbIIEHHS
TPHUBAJIOCTI HOTO MEpeTpaBICHHs, 1[0 MPU3BOAUTH 10 3HUKECHHS CIIOKHUBAHHS CyXOi
pEUYOBUHU palioHy. /[0 aHaIOTIYHMX HACHIJKIB MPU3BOAUTH TAKOXK I1JIBUIICHUIN
BMICT LIyKpY B palllOHi.

KonrieHTpoBani KOpMH TOYMHAIOTH 3TOIOBYBATH >KyWHUM TBapUHAM IiCIIS
noiganHs 00’emucTux KopmiB. [Ipu moigaHHI OCHOBHHMX KOPMiB BUIIISETHCS O1NIbIIA
KUIBKICTh CJIMHM, HDXX TIpU TOIAaHHI KOHIIEHTpaTiB. I3 clnHOIO B pyOelhs TBapuH
HAJXOIUTh 3HAUYHA KIUIBKICTh Oy(epHOi pedoBHHH (TiApoKapOOHATy HATpPil0) 3
BemnunHoro pH 8,1-8,3. Ile 3amobirae 3HmwkenHio pH pyOus, 3ymoBieHE
HU3HKOMOJICKYJSIPHUMH KUPHUMHU KUCJIOTaMH, 0 YTBOPIOIOTHCS Tpu (hepMeHTartii
KOHIICHTPATIB KOPMIB.

3ro/1oByBaHHsI 1000BO1 JaBaHKU KOHIIEHTPOBAHUX KOPMIB y JICKIJIbKa pa3iB 3a
no0y 3amoOirae 3HWKeHHIO pH B pyOIili 1 BIAMOBIIHO — 3MEHIIECHHIO CIOXKUBaHHS
OCHOBHUX KOPMIB paiioHy. YuM MEHIIMM € BMICT CTPYKTYpOBaHOi KIIITKOBUHU B
pamioHi (CiHO, COJioMa), TUM BaXJIMBIIIE 3TOJOBYBaHHS KOHLIKOPMIB KOPMIB Yy
JeKUIbKa MPUHAOMIB.

3a pesynbTaraMu TPOBEACHUX JOCHIIPKEHb HAaMH PO3POOJIEHO pEIenTH
KOPMOBHUX CyMIIIEH I8 BEJIMKOI pOraroi XyaoOW pi3HUX BHPOOHUYMX TPYII:
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KOMOIKOpM-KOHIIEHTpAT I TENAT BiKOM Bia 1 10 3 MicslliB, KOMOIKOPM-KOHIICHTpAT
JUIA TEJST BIKOM Bijg 3 710 6 MicsIliB, KOMOIKOPM-KOHLIEHTPAT ISl MOJIOAHSAKY BEITUKOT
poraroi Xyno6u BikoMm Bif 6 10 12 MicsiiB, KOMOIKOPM-KOHLIEHTPAT AJII MOJIOTHSKY
BEIMKOI poraroi Xxyqo0u BikoM Bim 12 mo 18 wmicsiiB, KOMOIKOPM-KOHIICHTPAT JIsI
CYXOCTIHHUX KOPiB, KOMOIKOPM-KOHIICHTPAT JIJIS TIHHUX KOpiB (Tadi. 1-6).

Tabmuis 1

Cxkia KOMOIKOPMY-KOHIEHTPATY VISl TeJSAT BikoM Bia 1 10 3 micsiniB

[Toka3Huku Ckag KoMOiKopMy
% KT
[Tmenuns / moapiOHeHa 19 190
Kykypynza / monpiOHeHa 20 200
Sluminb / nonpiOHeHUH 20 200
Makyxa COHSIIIIHMKOBA / TOJIpiOHEHA 20 200
Makyxa coeBa / moapiOHeHa 14,5 145
BinkoBo-BiTamiHHa no0aBKa Ui TEIAT BIKOM Big 1 1o 3 5 50
micauiB 5 % «loxisina Hosay
Xnopun Hatpiro / Cisib KyXOHHA 0,4 4
bikap6onar Harpito / Cona xapuoBa 0,1 1
Outist pocnuHHa (COHAUTHUKOBA, COEBA), Py3 ONMHHUN 1 10
Pazom 100 1000

JI0 KOHILIEHTPOBaHUX KOPMIB (KOMOIKOpPM-KOHIIGHTpAaT / 3€pHOBI) TEJST
MIPUBYAIOTH MMOCTYIIOBO MOYMHAIOYM 3 JIPYToi JeKaau KUTTA. PaHHEe mpuBYaHHS 10
CIOKMBAaHHSI KOHLIGHTPATIB CIIpUs€ PO3BUTKY pyOlLs, J1a€ MOXJIMBICTh paHille
NPUMUHUTH BUIOIOBAHHS MOJIOUHUX KOpMiB. KOHIIEHTpOBaHUII KOpPM TOBUHEH
BUTOTOBJIATHUCS 13 SIKICHUX KOMIIOHEHTIB, MICTUTH On3bko 18 % cuporo nporeiny 3a
10,5-11,0 MII)x OE B 1 kr xopmy. BMicT cupoi KIITKOBUHH B KOMOIKOpMi-
KOHIIGHTpaTi He ToBUHEH mepeBunyBatd 10 %. 3abesnedeHHs MOTpeOU TENAT Y
MakpoeJIieMeHTaX, MIKpOoeJleMeHTaX, BITaMiHaxX, IHIIUX OIlOJOT1YHO AaKTHBHHUX
pedoBHUHAX 3a0€3MeUy€EThCS IIUIIXOM BBEICHHS B KOHIIEHTPOBaHI KOpMH 5 % O1IKOBO-
BITaMIHHMX J00aBOK a00 KOHIEHTparTiB. Big MNOCTYNOBOCTI NpPUBYAHHS O
KOHIICHTPOBAHUX KOPMIB 3aJIGKUTh TPHBAIICTh BUIIOIOBAHHS TEISITAaM MOJOYHHUX
kopMiB. Tak, Ha MOYaTKy APYroi IeKaau BiJ HAPOKCHHS TEsATaM 3rofoByioTh 0,2 KT
KOHIIEHTPOBAaHUX KOPMiB, TpeTboi — 0,3 kr, yeTBepToi — 0,5 kr, ’sToi — 1,0 KT, mocTtoi
— 1,5 kr. IIpu nOCATHEHHI TeNsATaMH 2-MICSIYHOTO BIKY NPUIIMHSAIOTH BUIIOIOBAHHS
MOJIOYHUX KOpPMIB, a KUIbKICTh 3roJIOBYBaHHS ~ KOMOIKOpMY-KOHLIEHTpaTy
M1JBUIIYIOTH 10 2 KT T'a TOJIOBY 3a J00Yy.

JlJis 1HTEHCHBHOTO POCTY MAamijioM pyOLis, MOJIOUHI TeJsTa MOYMHAIOUU 3 2
JeKaay 1 10 3-MICSYHOTO BiKY, MAalOTh BUIBHUH JOCTYH IO IIJIOTO BHUCOKOSKICHOTO
3epHa KyKypy/3H, BiBCa YU STUYMEHIO.
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Ta0Omums 2
Ckiaa kKoMOIKOPMY-KOHIEHTPATY /ISl TeJAT BiKoM Bia 3 10 6 micsauiB
[TokazHukm Ckag KoMOiKopMy
% KT
[Tmenuns / moapiOHeHa 19 190
Kykypyaza / noapibHena 20 200
SAumine / nonpiOHEeHUHT 20 200
Makyxa COHSLITHHKOBA / moApiOHEeHa 20 200
Makyxa coeBa / moapiOHeHa 14,5 145
BinkoBo-BiTamMiHHa no0aBKa U TEdAT BIKOM Big 3 1o 6 5 50
micsauiB 5 % «loxisiaa Hosay
Xnopun Hatpiro / Cisib KyXOHHA 0,4 4
bikap6onar Harpito / Cona xapuoBa 0,1 1
Omist pocnMHHA (COHSAITHMKOBA, COEBA), (Py3 omiHMI 1 10
Pazom 100 1000

OCHOBY KOPMOBHX CyMIIIEH AJI TEJSAT A0 O-MICSAYHOTO BIKYy CTAHOBJIATH Taki
KOpPMOBI Marepiajud Ta KOpPMOBI J00aBKH, SK IMOApPIOHEHA MILIEHHULs, NoApiOHEeHa
KyKypy/a3a, MOAPIOHEHWH sYMiHb, MaKyxa COHSIIHHUKOBA, MaKyXa CO€Ba, XJIOPHU]]
HaTpito, OikapOOHAT HATPIIO, OJig pOcCAUWHHA. Pi3HMIT B CKJIajl KOMOIKOpMIB-
KOHIIEHTPATIB JIJI1 MOJIONHAKY 1O 6-MICSIYHOTO BIKY IOJIATa€ B TOMY, IIO O1JIKOBO-
BiTaMIHHA J0OaBKa (KOHIIEHTPAT) JJIs TeIAT BikoM Bij 1 10 3 micsmiB 5 % «lomiBis
HoBa» po3pobiiena Ha ocHOBI KoMIUiekCHUX 0,5 % mpeMikciB Ui TENAT >KUBOIO
Macoro 1o 100 xr, 11s TensAT BIKOM Bij 3 10 6 MICSIIB — HA OCHOBI KOMITJIEKCHUX 0,5
% TIpEeMIKCIB J1JI1 MOJIOHSIKY BEJIMKO1 POraroi XyJao00u.

XapakTepHOI OCOOIUBICTIO MPEMIKCIB, SIKI BUKOPUCTOBYIOTHCS ISl TEIAT 0
3-micsiyHOrO BIKY (10 100 Kr) € BMICT BOJOPO3YMHHUX BiTaMmiHIB rpynu B, siki He
CUHTE3YIOThCS B OpraHi3mMi MOJIOJHSKY a00 CHHTE3YIOThCSl B HEIOCTATHIN KUIBKOCTI
Ta MOBUHHI HAJXOAUTH B CKJIaJll KOMOIKOPMIiB-KOHIIEHTPATIB.

BuporryBaHHs peMOHTHOTO MOJIOAHSIKY HEOOX1THO MPOBOIUTH TaKUM YHHOM,
00 MpY HAMMEHIIMX BUTPATaX KOPMIB 3a0€3MEUnTH HAOUTbII IBUIKE 1OCATHEHHS
IJIEMIHHUX KOHJMIIIM, HE JOMYyCKalouuW MpU LbOMY OXHUpPIHHSA TBapuH. PanHHe
MJIEMIHHE BUKOPWCTAaHHS HE MOBMHHO HETaTUBHO BIUTMBATH HA HACTYIHY MOJOYHY
MPOAYKTUBHICTh TBapUHH. 301IbIICHHS KUBOI MacH TENUIlb, 3HAXOASIUNCh Y Mexax
Te€HETUYHOI0 OTEHIialy, CyTTEBO 3aJIC)KUTh B1Jl BUY 1 KUIBKOCTI BUKOPUCTOBYBaHHUX
KopMiB. YuM BHIIle PiBEHb TOJIBII, TUM OUIBIIHMK MpUpICT ®KUBOT Macu. [Ipu mpomy
CJIIT MaTH Ha yBa3i, 110 B TEJUIIb BIAKIAJACHHS KUPY TOYNHAETHCS paHIiIIe, a 3aTpaTu
MO’KUBHUX PEUOBUH Ha MIPUPICT BUII, HIXK y OyTauIliB.

3a cepenHbOl 1HTEHCHUBHOCTI TOHIBII 3 HACTYMHUM OOMEXEHHSM JaBaHKH
KOHIICHTPOBAaHHUX KOPMIB MOXHa JOCATTH HHM3BKUX BUTPAT Ha BUPOIILYBaHHS
PEMOHTHOTO MOJOAHAKY. OCKUTBKH TOMIBIIS XyI0OM IPYHTY€EThCA OUTBIION YaCTHHOIO
Ha 00’eMuCcTHX (OCHOBHMX) KOpMax, Yy TBapuH pO3BHUBAEThCS 3AATHICTH 1O
CIOKMBAaHHSI BENMKOI KUIBKOCTI 1UX KOpMiB. [IpoTe, MM BHUINA KOHUEHTpAaLis
MOXMUBHUX PEUYOBUH y KOPMax, 3aCTOCOBYBAaHUX MPU BHPOIILYBaHHI MOJOMHSIKY, TUM
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mi3Hine HaOyBaeTbCs 37aTHICTH JO BEJIHMKOTO CIOXKHMBaHHSA 00’ €MHCTUX KOPMIB Y
JAKTYIOYMX KOpIB 1 TUM BOHa claliie po3BUHYTa. locmojapchke BUKOPUCTAHHS
IUIEMIHHUX TEJIHUIb MOXE PO3MOYMHATHCS MO JOCATHEHHIO HUMHU 2/3 KMBOi Macu
MOBHOBIKOBUX KopiB. Taka >kuBa Maca moBuHHa OyTH JocsrHyTa B 15-21-micsayHOMYy
Billi. 3a HHU3BKOI IHTEHCHUBHOCTI POCTYy PEMOHTHOTO MOJOAHIKY BIIMI4a€ThCs
HE3a/I0BUTbHUN PO3BUTOK CTATEBUX OPTaHiB, 1110 MOXKE MPU3BECTH 10 OE3TLII IS

Jlo KiHIIS MEpIIOro POKYy KUTTS MOJOAHSK MoBUHEH HaOpatu 50 % KiHIEBOT
KMBOi Macu. SIKIIO >KMBa Maca TMOBHOBIKOBOI TBapuHHU ckiangae 650 kr, To 10 6-
MICSYHOTO BIKY BEJIMYMHA CEPEAHBOJ000BUX MPUPOCTIB MOBUHHA cTaHoBuTH 700 T, a
B HacTymHi 6-12 micsauiB — 750 r. s MOJIOAHSKY cTapiiie PoKy CepeaHboao00Bi
IPUPOCTU JIOCTATHHO MIATPUMYBaTH Ha piBHI 550 T, 100 OfiepKaTH nepiie OTeNeHHs
B 25-27-MiCIYHOMY BIIII.

VY nepumuii pik KUTTS MOTpeda TENHIb Y MOXKUBHUX PEUOBUHAX HE MOXE OyTH
MOBHICTIO 3a0e3leueHa 3a paxyHOK IacoBMINA a00 3eleHHX KOpPMiB. IM ciif
JI0JTATKOBO 3rOJI0OBYBAaTH OJIM3bKO 1 KI' KOHIIEHTPOBAHOTO KOPMY, Oararoro eHepriero.

[Ipu roaiBil MOJIOJHSKY BHUKIIOYHO CHJIOCOM 1 CIHOM HEOOXIJHO JOAATKOBO
naBaTH 1-2 Kr KOHUEHTPOBaHMX KOpMIB. KiNbKICTh 3roJlOByBaHMX KOHIIEHTPATIB
3aJIEKUTh BIJl SKOCTI 00’€MHCTHX KOPMIB 1 JOCATHYTHMX TmpupocTiB. Ckiaja
KOHLIEHTPATy KOPEKTYEThCA B 3aJIEKHOCTI B1Jl 00’ €MHOI YACTUHU PALIIOHY.

3 BIKOM Yy TEIUIb 3HMXKYIOTBCS BUMOTM JI0 NepeTpaBHOCTI Kopmy. Lle nae
MOYJIMBICTh 3TOZIOBYBATH HA APYTOMY pPOLI iX KHUTTS KOPMHM 3 HHU3BKMM BMICTOM
HNOXXUBHUX PEUYOBUH; BUCOKOI SIKOCTI. BUKOpHCTaHHS OHOTO TUIBKH CiHa a00 COJIOMHU
HE JIOMYCKA€ThCsI, OCKIIbKHA BMICT eHeprii B 1 kr CP Takux KOpMIB CKJIaia€ BChOTO
mutie 3-4 M/Tx YEJI 3a nmotpebu sk minimym 4,5 MJIx UEJL.

[Ipu 3rogoByBaHHI1 O1THUX NPOTETHOM KOPMIB (371aKOBOTO CiHA, COJIOMH) TEJIHII
noBuHHI ozaepxyBaru 200-400 r mpoTeiHy 3a paxyHOK NpOTEiHOBUX KopMiB. Lle
HEOOX1AHO i 3abe3nedyeHHs MnoTpedu Mikpodiaopu pyoOus B aszori. SKmio
3aCTOCOBYETbCSI 0OaraTuil €Hepri€lo KyKypyA3sHHM CHJIOC, TO MOro mnoTpiOHO
3roJJOBYBaTH B TaKIid KUIBKOCTI, 100 YHUKHYTH OXUpIHHS TBapuH. [Ipu opranizanmii
palioHaNdbHOI TOJIBI1 B CKJIaJl PAIliOHIB MOpPYydY 3 KOpMaMH, OaraTUMH €HEpriero 1
POTEIHOM, HEOOXITHO BUKOPUCTOBYBaTH cojiomy. lle 3abesneuye HamoBHEHHS 1
po3BUTOK pyOIsa. HeoOXigHO MOCTIHHO BBOAWUTH B PAIiOHH TEIHIb MiHEpaIbHI
100aBKM MaKpOEJIEMEHTIB Ta COJIl MIKpPOEJIEMEHTIB, @ TAKOX BITaMIHHI MpeETaparH.

Oco0aMBO BaXXJIMBO 3a0€3MEUYNTH PEMOHTHUN MOJOIHSIK >KHUPOPO3ZYMHHUMU
BiTaMiHaMH, OCKIJIBKH 111 CIIOJIYKH BIUTMBAIOTh HA PO3BUTOK OPTaHIB PO3MHOKECHHSI.

OpientoBHO 3a 60 1HIB 10 OTEJIEHHA IOYHMHAIOTH OCHOBHY IIJTOTOBKY
HeTesnei. Y 1eil yac pi3ko 3poctae morpeda B MOKMBHUX PEUOBHHAX HA PO3BUTOK 1
pict miona, 30inbiieHHs BuM g. CrioxxkuBanHss CP kopMiB y HeTelieil 3MEHINY€EThCH,
OCKUIBKH TUTi/I 3aliMa€e B 4YEpEBHIN MOPOKHKUHI Bce Oubie Micis. TBapuH MocTynoBo
MPUBYAIOTH JI0 PalliOHy JIMHUX KOPIB 1 40 MiATOAiIBI1 KOHIIEHTPOBAHUM KopMoM. 3 60
10 30 nHIB Iepea OTEJICHHSIM I10JJ000BO 3rOIOBYEThCS | KI' KOHIIGHTpATY, a MOTIM, 10
OTEJICHHS BKJIIOYHO, — 2 KT.

Bigronmisns xymobw mnoBuHHAa OyTH HampamjieHa Ha OJIEPXKAHHS MOJIOOTO,
HDKHOTO MapMypHOTO M’sica. 3 I1€}0 METOIO BIITOJOBYIOTh HEMPHUAATHUX HA TUIEM s
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MOJIOUX TBapUH MOJIOYHHX a00 CIeliaNi3oBaHUX M SICHUX IOPiJ, a TaKOXK MoMicen
WX TOpiA. BiaromiBis po3mOYMHAETHCS, SK MPaBUIIO, 3a JKMBOI MAacH MOJIOTHSKY
150-200 xr 1 3aKiHYYy€ThCS, B 3aJIKHOCTI Bijf IHTEHCUBHOCTI Ta METH BIATOIBMI, a
TaKOK TIOPOJHOCTI TBAPHH, IPU JOCITHEHH1 HUMHU knBO1 Macu 400-700 kr.

3aranpHa 1000Ba JaBaHKa KOHIICHTPOBAHOTO KOPMY 3 €HEPreTUYHHMHU Ta
IPOTEIHOBUMHU KOMIIOHEHTAMH Ha MOYaTKy BIATOIBJI1 HE TOBUHHA NIepeBuIyBaru 2,0
KT, B noganbioMmy — 4,0 kr. J/laBaHka KOHIIEHTPOBAHOTO KOPMY B OUIBIIIN KUJIBKOCTI
NPU3BOUTH JI0 MOMITHOTO 3HUKEHHS CHOXKHUBAHHS KyKYpPYI3STHOTO CHJIOCY, TOMY
3arajbHe CIOKMBAHHS MOXUBHUX PEYOBHH 3 PalliIOHOM CYTTEBO HE 301IBIIYETHCSI.

[TinroxiBns ciHom oOMexyeTrbcss 0,5 Kr Ha TBapuHy 3a 400y, mo0 He
JIOTYCTUTH 3HUKECHHS CIIOKMBAHHS KYKYPYA3SHOTO CUJIOCY. 3a0e3redeHHs nmoTpedu
MOJIOJIHSIKY BEJIMKOI poraroi XxyaoOW B MIHEpaJbHUX Ta OI10JOTIYHO AaKTUBHUX
pPEUYOBHHAX MPOBEICHO 3a PAaxXyHOK BKJIIOUEHHS J10 KOpMOBOi cywmimii 5 % O1JIKOBO-
BITaMIHHOI T0OOABKH.

TaGmuus 3
Criax KOMOIKOPMY-KOHLIEHTPATY AJIsl MOJIOAHAKY BEJIMKOI poraroi Xxya1o0u
BikoM Bix 6 10 18 micsanis

[Toka3Hukm Ckag KoMOiKopMy
% KT
[Tmenuns / moapiOHeHa 19 190
Kykypynza / noapiGHena 20 200
Sumine / nonpiOHEHUHT 20 200
Makyxa COHSIITHMKOBA / HoAApiOHEHa 20 200
Makyxa coeBa / moapiOHeHa 14,5 145
binkoBo-BiTaMiHHa J100aBKa JUIS MOJOJHSKY  BEJIHKOi 5 50
poraroi xyno6u BikoM Big 6 10 18 wmicsiB «lomisias HoBay
Xnopup Hatpito / Cilb KyXOHHA) 0,4 4
bikapb6onar Harpiro / Cona xap4yoBa) 0,1 1
Oumist pocnuHHA (COHSIIITHUKOBA, CO€BA), (Y3 OTIMHMIA 1 10
Pazom 100 1000

T'oxiBnst KOpiB y CTIMIOBUI MEP1OA IPYHTYETHCS HA BUKOPUCTAHHI PALIOHIB, SIKI
CKJIaJIalOThCA 13 00 €EMUCTUX KOPMIB Ta HEOOXIJTHOI KIJTbKOCTI MIHEPAJIbHUX T00aBOK
KaJibIlito, pochopy, MarHiro Ta HaTpio.

Taki panioHu NOBUHHI 3a0e3nedyBaTH MOTPeOy ISl MIATPUMAHHS SKUTTA 1
yTBOpeHHs npubOiu3Ho 10 kr mosoka. Y JITHIA MepioJi BUKOPUCTOBYIOTHCS 3€JIEHI
KOpMH, SIKI 3a0e3neuyloTh MIATPUMAHHS OSKUTTEBUX (QYHKUIA 1 MOJOYHY
MPOYKTUBHICTH Ha PiBHI 12 KT.

k1o MoJiouHa MPOMYKTUBHICTH MIEPEBUIIY€E 0a30BUM PiBEHB, KOPOBAM 3BEPX
OCHOBHOTO pAlliOHy 3TO/IOBYIOTh KOHIEHTPOBaHUI KOpM, 30anaHcoOBaHMM 3a
MOYXMBHUMH PEYOBUHAMHU y BIATOBITHOCTI 3 1aHOIO poaykTuBHIcTIO. Ha 1 kr Takoro
KOpMY MOBHHHO Npunafatu 2-2,5 Kr BUpOOJIEHOTO MOJIOKA. Y BUCOKOIPOIYKTUBHUX
KOpIB KIJBKICTh MOJIOKA, OJEPKAaHOTO B PO3paxyHKy Ha 1 Kr [J104aTKOBOTO
KOHIIEHTPOBAHOTO KOPMY, B JIFOOOMY BHUIIaJIKy TOBUHHA MEPEBUIILYBATH 2,2 KT.
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Binomo, mo BUpOOHMYMN IUKI KOPIB MOJOYHOTO HAMpsAMY HPOXYyKTUBHOCTI
BKJIIOYA€ MPOMIKOK MK JBOMa CYMDKHMMH OTEJICHHSIMH, MOAUISETHCA Ha MEpiof
JaKTaIii, mepioj 3amycKy KopiB, CyXOCTIHHUI mepiof.

3Bakatoun Ha (PI310JIOTIYHUI CTaH [AaHOTO BHUAY TBAapWH, 3[ATHICTH iX
HaNOUIbII €(EeKTUBHOTO BUKOPHCTAHHSA KOPMIB pPAIliOHY, TOIBIS KOPIB MPOTITOM
BUPOOHUYOTO IUKJTY MOAUISETHCS HAa Takl BUPOOHUY1 MEPi1OAu: TOMIBIS HOBOTUIBHUX
TIAHUX KOpIB, TOMIBIS AIMHUX KOPIB y MEpIIMHA Tepioj JakKTallii, TOMIBIsS JIHHUX
KOpIB y JPYTHM MEpioj] JIaKTallii, TOMIBIS JIMHUX KOPIB Y TPETId Mepioj JIakTallii,
TOIBJISI CyXOCTIMHUX KOPiB, Ky po3/iieHo Ha ABl (azu: 40-11 anis, 10-1 guiB [8].

TpuBasicTe HOBOTUIBHOTO Tepiomy Jakrtarii miiiHux kopiB 30 nuiB. TomiBis
HOBOTUTBHUX JIMHUX KOpiB AudepeHIiiiioBaHa Ha TPH JCKa M.

VY mepury nekamy Miclisi OTEJIEHHS HOBOTUIBHMM KOpPOBaM 3TOOBYIOThH CIHO
JIOLIEPHU, COJIOMY NIIEHUYHY, 2 KI' KOMOIKOpMY-KOHILICHTPATY.

VY apyry nekamy HOpMY 3TOJI0BYBaHHSI HOBOTUIBHMM KOpOBaM CiHa 1 COJIOMH
JOTIOBHIOIOTh ~ KYKYPYI3SIHUM 1 TpaB’SHUM CHJIOCOM, 30UIBIIYIOTh KIIBKICTh
KOHIIEHTPOBAaHHUX KOPMIB 3 2 110 4 KT.

VY TpeTio Aekaay HOBOTUIBHUM KOPOBAaM 3rO/I0BYIOTh IOBHY HOPMY 00’ €MUCTHX
KOpPMIB, 30UTBIITYIOTh KUTBKICTh KOHIIEHTPOBaHUX 3 4 710 6 KT

Takum uMHOM 3a0e3meuyeTbcss OOMEXeHa TOMIBISI HOBOTUIBHUX KOPIB
OCHOBHUMHU 00’€MHUCTUMHU KOopMamu 70 20-7THS MICJIsl OTEJICHHS, 3a0e3MeuyeThCs
MOCTYIIOBE BBEJICHHS /IO CKJIa/ly PalliOHy KOHIIKOPMIB.

Bigomo, mio micis oTedeHHs KUIbKICTh KOHIIKOPMIB Y paIlioHI HE IOBHHHA
30UTBIITYBaTHUCS OUTbINE K Ha 2 KT 3a JIeKa1y, 3 METOI0 afanTailli Mikpodaopu pyOris
JI0 HOBOTO CIBBITHOIIIEHHSI KOPMIB.

[ToctynoBe MiABUIIEHHS TOXHBHOCTI pallioHy B IIei TMepioa 3ade3neuye
JOCSITHEHHSI MAKCUMAaJIbHOT MOJIOYHOI MPOTyKTUBHOCTI KOPIB y NEPI0J] PO3/I0IOBAHHS,
a TAaKOX Yy LILJIOMY 3a JIAKTallilo.

VY nepmwmii nepiog naktamii (2-4 MicsIb) MOJOYHHUM KOPOBaM 3TrOOBYIOTh
pauioH, o Bkirodae B cede ocHOBHI 00’ emucti kopmu (OK), 8-10 xr komOikopmy-
KOHIICHTpATY.

VY napyruii mepion nakrtarii (5-7-ii Micsili), KOpoBaM 3rOJ0OBYIOTH OCHOBHI
00’ eMUCTI KOpMH, 4-6 KT KOMOIKOPMY-KOHIIEHTPATY.

VY tperiii mepiog makrarii (8-11 wmicsiip) parioH TOAIBII MOJIOYHHUX KOPIB
CKJIQZIA€ETHCS 3 OCHOBHHUX 00’ €MHUCTUX KOPMIB, 2-4 KI' KOMOIKOPMY-KOHIIEHTPATY, Ta €
JOCTaTHIM JJig  3a0€3MEYEeHHS] MOJIOYHOT MPOJAYKTHUBHOCTI, SKa TMPUPOTHBO
3HIDKYETHCS Ta BIJIKJIAJIJaHHS B OPTraHi3Mi 3araciB MOXHBHUX PEYOBHH.

VY cyxocTiiiHu# nepios; BUPOOHUYOTO IIUKIY KOpPOBaM 3rOJOBYIOTh HEOOXITHY
KUIBKICTh OCHOBHMX 00’€MHCTHUX KOPMIB, 2 KI' KOMOIKOpMmYy-KoHIeHTpary. [loBHe
BUKJTIOYEHHSI KOHIICHTPATIB 3 pallioHy KOPiB Y MEPioj 3amyCKy HE PEKOMEHIY€EThCS,
0 TIOB’S3aHO 3 IHTEHCHBHUM pOCTOM IUIOAA Ta TOJAIBIIOK aJanTaIli€ero
MIKpOOpraHi3MiB 0 HaOOpy KOPMiB, SIKHil OyJe BUKOPHCTOBYBATHCh y CyXOCTIMHMIA
nepioj.

VY BIANOBIAHOCTI [0 MpOrpamMu TOJIBJII MOJOYHUX KOpIB 3a TepiojamMu
BupoOHnuoro mukiny (Pisamuyk, 2023) 3ampormoHOBaHa CHCTEMa BUKOPUCTAHHS

110



Agrarian Bulletin of the Black Sea Littoral. 2025, Issue 114
ISSN2707-1162 (online) ISSN 2707-1154 (print)

KOHIIEHTPOBAaHUX KOPMIB, 32 IKO1 BCE MOTOJIIB’Sl TBAPUH BpaHIll / Beuepl Micis JOiHHS
Ta MaKCHUMaJbHOTO CIIOKUBAaHHSA OCHOBHUX 00’ €MHCTHUX KOPMIB OJAEPXKY€E MO 2 KT
30aJ1aHCOBAaHOTO KOMOIKOPMY-KOHIICHTpPATY.

MonouynuM KOpoBaM, B SKHX JT00OBHA Hamiii MOJOKa B MeXax 22 Kr
J0AAaTKOBO, B MPOMIDKKAX MK PaHKOBOIO / BEUIPHBOIO TOJIBIICIO, 3TrOOBYIOTH 2 KT
KOMO1KOpMY-KOHIIEHTpaTy, 3 J0OOBUM HaJ0€M MOJIOKa 26 KI' — 4 KI' KOMOIKOpMY-
KoHIIeHTpaTy. HaitOo11b111 BUCOKOTIPOIYKTUBHI MOJIOYHI KOPOBH 3 1000BUM HajoeM 30
KT 1 O17IBIIIE JOJATKOBO OCPKYIOTh Ha TOJIOBY 6 KI' KOMOIKOPMY-KOHIICHTPATY.

[oniBis TIMBHUX CYXOCTIMHMX KOPIB 2 pa3u 3a n00y. KpaTHicTh 3ro/10ByBaHHs
KOMOIKOpMY-KOHIIEHTpaTy JJIsI CyXOCTIMHMX KOpiB — OAMH pa3 3a n00y. [IpuHimn
BUKOPUCTAHHS KOHIICHTPOBAaHUX KOPMIB TaKUM caMHil SK B 1HII TEpIOAH
BUPOOHHMYOTO IIUKITY — MICJIS OIIaHHSI OCHOBHUX 00’ €MUCTUX KOPMIB.

['oaiBiIO TUIBHUX KOPIB Y CYXOCTIMHUI Mepio pO3NOAULIEHO Ha /Bl (a3u: 40-
11 mguis, 10-1 mHiB.

3ro/IoByI0Th TIJIBHUM CYXOCTIMHMM KOPOBaM pallioH, IO CKJIaJa€ThCs 3
OCHOBHMX OO0 €MHUCTHX KOpPMIB, 2 KI KOMOIKOpMYy-KOHIEHTpary. (OCHOBHOIO
0COOJIMBICTIO KOMOIKOPMY-KOHIEHTpPATY, 110 BUKOPUCTOBYETHCS JUIsl TOAIBII TUIBHUX
kopiB 3a 10 1HIB mepes OTENEHHSM — HE MICUTHh JOOaBKM KajbIlil0, 3 METOIO
CTBOPEHHS M0ro HEraTUBHOIO OaIaHCY.

Buiieo3naueHe € HailiHOO IPOIIAKTUKOIO MICISIPOAOBOIO Nape3y MOJIOYHUX
KOpiB, 3a0e3reuye MaKCMMajbHy MOOLTIZAIliI0 KajbI[ll0 HA YTBOPEHHS MOJIOKA 3
KOPMOBHUX MaTepiaiB Ta KOPMOBHUX J00AaBOK pAIllOHYy B IEPioJl HOBOTIIBHOCTI Ta
NEePIINA ePion JTaKTAaIlli.

3a 10 nHIB mepen OTENEHHSM 3 OCHOBHOTO PAIiOHY TOMIBII TUTBHUX
CYXOCTIMHMX KOpPIB BHUKJIIOYAIOTh KYKYpPYA3SHUWA Ta TpaB’sSIHUM CUJIOC, 3aJIMIIAIOYU
IpU 1OMY BHUCOKOSIKICHE CIHO, COJIOMY, KOMOIKOpM-KOHLIEHTpaT. TakuM YuHOM
paLiOH TOAIBII TIIBHUX CYXOCTIMHMX KOPIB MAaKCMMAaJIbHO HAOJIMKAETHCA 10 PALlIOHY
TO/IiBJII MOJIOYHUX KOPIB Yy MEPILY AEKaTy HOBOTUIBHOIO MEPIOLY.

BuxiatoueHHsT — pi3HI piBHI BMICTY MiHepasiiB 1 BiTamiHiB. Kpaie B3arani He
3roJJOByBaTl MIHEpAJM, HI)K BUKOPHCTOBYBATH HE BIAMOBIAHOI JJI JAHOI TPYyNH
TBapuH crerudikailii KOHIIEHTPATIB Ta MPEMIKCIB.

Ta0Omums 4
Craax KoMOIKOPMY-KOHIIEHTPATY /sl AIHUX KOPIB
IlokazHukH Ckias KOMOIKOpMY
% KT
[Tmenws / monpiOHEeHA 19 190
Kykypynza / noapibHeHa 20 200
Slaminb / monpiOHeHUH 20 200
Makyxa COHSIITHMKOBA / moipiOHEeHa 20 200
Makyxa coeBa / moapiOHeHa 14,5 145
binkoBo-BiTaMiHHa Ao00aBka Ans JiHUX KOpiB «lomiBis 5 50
Hoga»
Xnopua Hatpito / Ciib KyXOHHA 0,4 4
bikap6onar Harpito / Cona xapuoBa 0,1 1
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Ouist pocnuHHa (COHAUTHUKOBA, COEBA), Py3 ONMHUN 1 10
Pazom 100 1000
Ta0muis 5

CxemMa BUKOPHCTAHHS OCHOBHHUX KOPMIB Ta KOMOIKOPMiB-KOHLIIEHTPATIB y
palioHax roaisJi JiHHUX KOPiB

[Noka3Huku JloOoBuii Hamii MOJIOKA, KT

14 16 18 20 22 24 26 28 30
CiHO JIOIIepHH, KT 1-2 |12 |12 |12 | 12 | 1-2 | 1-2 | 1-2 | 1-2
Conoma mniIeHuyHa, Kr 1-2 | 1-2 |12 12 |12 | 1-2 | 1-2 | 1-2 | 1-2
Cunoc KyKypya3ssHUM, KT 30 30 30 30 30 30 30 30 30
*XJmopu1 HAaTPitO 20 20 20 20 20 20 20 20 20
*MK «Maxkpo-Copb», T 50 50 50 | 50 | 50 50 50 50 50
Kom0ikopM-KOHIIEHTpAT, KT 2 3 4 5 6 7 8 9 10

*[Ipumitka 1: MolOYHHM KOpPOBaM PEKOMEHIYETHCS JONATKOBO 3TO/IOBYBAaTH MiHEPalbHUH KOPM
MK - 50 r Ha TonoBy 3a 100y (OKpeMO Bi KOMOIKOPMY-KOHIIEHTPATY) HACHIIOM II0 CHJIOCY.

*TIpumiTka 2: MOIOYHUM KOPOBaM PEKOMEHIYETHCS TOJATKOBO 3rOOBYBAaTH XJIOpHU[ HaTpito — 20 T
Ha TOJIOBY 3a 100y (OKpeMO BiJj KOMOIKOPMY) HACHIIOM IO CHJIOCY a00 BUKOPUCTOBYBATH Cljlb-JTU3YHEIIb.

Cxnan kommiiekcHux 0,5-1,0 % mpemikciB JIJIsl BEIMKOI poraToi Xy/100u 3a3Ha4€HO B

Ta0II. 6.
Ta0mums 6
Cruan 0,5-1 % npemikciB 1isl BeJIMKOI poraroi xynoom
Onunui BupoOHunya rpyna Benukoi poraroi Xynoou
IToxazHuKH BUMIpY TeaTa 10 MOJOTHSIK eI CYXOCTiHHI1
100 kr KOPOBH KOPOBH
Kanp1iit % 3 3 2 2,3
Marsii % 3 2,5 2,5 3
3amizo MT 20 000 20 000 20 000 20 000
Miznb MT 20 000 50 000 62 500 62 500
uak MTI 60 000 150 000 200 000 150 000
KobGanbsr MT 750 2500 3750 2500
Maprasennb MT 80 000 100 000 100 000 100 000
Won MT 7500 6250 20 000 20 000
Cenen MT 100 75 75 87 500
Biramin A MO 10 000 000 7500 000 12 000 000 12 500 000
Bitamig D MO 2 500 000 1500 000 2500 000 2 000 500
Biramin E MTI 10 000 12 500 37 500 125 000
Bitramia B1 MTI 1500 - - -
Biramin B> MTI 3750 - - -
Bitamid Bs MTI 15 000 - - -
Bitamid Bs MTI 15 000 - - -
Biramin Bi1 MTI 15 - - -
AncopOeHT MT BKJIIOUYCHO BKJIIOUCHO BKJIIOUCHO BKITIOUCHO
AHTHOKCHUIAHT MTI BKJIFOYEHO BKJIIOUCHO BKJIIOUCHO BKJIIOUCHO
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ApOMaTI/ISaTOp MI' BKJIIOYCHO BKJIFOYCHO BKJIFOYCHO BKJIIOYCHO

Hopwma BBeieHHS % 0,5 0,5 0,5 1

BucHOBKH Ta mnepcneKTHBH NOJAJbIIMX JOCHiIKeHb. Buxopucranus
KOMOIKOpMIB-KOHIIEHTPATIB, HI0 BKJIIOYAIOTh B ce0€ EeHepreTHyHi Ta MIPOTETHOBI
KOpMH, OIIKOBO-BITaMiHHI KOHIEHTPAaTH Ta POCIWHHI OJIli — OCHOBa BHCOKOI
MPOAYKTUBHOCTI BEJIMKOT pOTaToi XyA00H pi3HUX BUPOOHUUUX TPYIIL.

[lepcriekTBa MOAANBIINX AOCTIIKEHb MOJSATAE B PO3POOI TEXHOIOTIYHOTO
Iporiecy BUPOOHMIITBA Ta BHKOPUCTAHHS KOPMOBHX CYMIIIEH y pallioHax TOJiBIIi
BEJIMKO1 poraroi Xyao0u pi3HUX BUPOOHUYHX TPYII.
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FEED MIXTURE RECIPES FOR CATTLE OF VARIOUS PRODUCTION
GROUPS

Abstract

It is noted that when organizing the feeding of cattle, at least 60 % of the dry matter in the
daily ration should be coarse-fiber feed, corn or grass silage. For cows during milk production, this
figure can be reduced to 50 % for a period of no more than the first three months.

Recipes for compound feed concentrates have been developed for calves from 1 to 3 and
from 3 to 6 months, for young cattle aged from 6 to 18 months, and for dairy cows.

The basis of feed mixtures for ruminants is crushed wheat, corn, barley, sunflower cake,
soybean cake, sodium chloride (table salt), sodium bicarbonate (baking soda), vegetable oil,
protein and vitamin supplements or concentrates.

The features of the use of concentrated feeds in feed mixtures for calves, young animals
during growing and fattening, dairy cows during the production cycle are given: during the period
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of new pregnancy, the first lactation period, the second lactation period, the third lactation period,
in the dry period, which is divided into two phases: 40-11 days, 10-1 days.

It is indicated that the maximum amount of feeding of concentrated feed in the feeding
rations of calves up to 6 months of age should not exceed 2 kg, in the feeding rations of replacement
heifers - 1-2 kg, young animals for fattening - 4 kg, dry cows 1-2 kg, dairy cows in the first lactation
period - 10 kg. Concentrated feeds are fed to ruminants after eating the main bulky feeds (silage,
hay, concentrates).

It is concluded that the use of compound feeds, which include energy and protein feeds,
protein-vitamin concentrates and vegetable oils, is the basis of high productivity of cattle of various
production groups.

Keywords: feed mixtures, compound feed concentrates, feed, feed additives.
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PREPARATION OF GRAIN FRACTION FOR FEED PRODUCTION
PROCESSES

Abstract

The preparation of grain components for the further production of compound feed is an
urgent task for the production facilities that provide feed to the livestock sector of the agricultural
sector. Grain feed components are an important source of energy, containing almost all the
substances necessary for the normal functioning of the human, animal and poultry body.

Anatomy and components of cereals have a hull film, which in many technological processes
must be removed from the surface without destroying the kernel of the grain. The expediency and
necessity of removing flower, fruit and seed hulls from cereals for the production of feed, cereals
and other products is determined by the requirements for obtaining a product that meets modern
product quality standards.

The theoretical and methodological basis of the research is the dialectical method of
cognition of physical phenomena, a systematic approach, the basic principles of technological
operations, scientific developments of domestic and foreign scientists on the preparation of raw
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materials for the manufacture of high-quality end products.

The following tools were used to implement the tasks: monographic method - when
processing sources of scientific specialised literature, DSTU and other regulatory documents
regarding the implementation of technological operations for the preparation of grain raw
materials in the conditions of processing industries of the agro-industrial complex, namely the
process of cleaning the grain kernel from surface hulls; abstract and logical method - when
analysing scientific opinions and substantiating the concepts of improving the technological
process of grain processing; systematic approach - when studying the basic technological
prerequisites for the implementation of grain processing processes.

Determination of the maximum force load of grain, which ensures effective separation of
hulls during hulling with minimal destruction of the endosperm and grinding, as well as taking into
account the strength of grain and its structural components. The necessary approach for
determining the transporting capacity of the working rotor when using a friction machine is
obtained, and the geometric and kinematic parameters of the rotor-blade machine are given to
ensure its efficient operation.

Keywords: feed, grain, film, forces, hulling.

Introduction. Grain crops are used to produce feed, cereals and other products,
as well as to manufacture processed grain products such as flour, pasta and bread.
Feed and grain products are the main source of easily digestible carbohydrates, the
main energy component of feed. Products made from high-grade or superior flour
provide 21% to 64% of the daily requirement for essential acids. In feed, flour and
cereal mills, the relevant preparation is carried out using hulling machines, which are
part of the production line, to remove the flowers and produce bran, or, in the case of
barley and oats, to remove the hulls and produce bran [1, 3, 4].

Analysis of recent research and publications. Cereal grains have a porous
structure unsuitable for capillary action, and their properties are modified by special
conditions associated with the separation of the kernel from the hull. The rate of
strain increase, together with temperature and humidity, has a significant impact on
the kernel's kinetic and elastic properties. When processing kernels in machines,
significant relative velocities occur during the operation of the working bodies, which
slows down fragmentation and causes the kernel bonds to remain unchanged at the
molecular level, making it impossible for the processes of loosening and plastic
fragmentation to occur.

As a result, grains have the properties of both brittle and elastic materials.
Fracture and deformation are slow, so that during processing, fracture and stress
increase, giving the grain the appearance of an elastic material with elastic properties.
It becomes expedient to characterise the microhardness, endosperm stability,
deformation and plasticity of the coating film. An increase in kernel microhardness
Increases its resistance to plastic deformation, while a decrease in this indicator
makes the kernel less stable, more plastic and more prone to kernel shape changes.
Studies have shown that an increase in grain moisture content and an increase in the
time it takes for wheat grains to separate from the kernel to six hours are factors that
lead to changes or decreases in grain microhardness. The grain processing industry is
one of the main sectors of Ukraine's national economy, producing feed flour and
cereals.
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Grain processing is considered to be an important part of the agricultural
sector, as it guarantees the production of flour and cereals, which are the main
products for animal feeding and food supply. The products contain important
nutrients needed by animals and humans.

The processing industry in our country has made significant progress in its
development and productivity. Wheat contains about 77.83% of endosperm, of which
the most valuable part is 0.83%, and modern flour mills produce products close to
endosperm in quality. The efficiency of technological processes in flour and cereal
production depends on energy consumption.

The choice of a rational technology that creates the conditions for the most
complete mechanical separation of the husk from the grain part can be based on the
differences in the mechanical and technical properties of this anatomical part during
soaking and short-term dehydration. Therefore, the establishment of regularities of
changes in strength, stresses, frictional deformations, elastic, plastic and viscous
properties, fluidity, hardness, stiffness, microhardness and stress relaxation in
anisotropic structural grain systems under variable parameters of hydrothermal and
hydromechanical treatment is of practical importance in order to increase
productivity and fractionation of components with minimal energy consumption. This
is of great practical importance.

Rational control of the technological process of grain preparation for
hydromechanical processing and subsequent separation is associated with the need to
justify the choice of optimal kinematic and dynamic parameters of the machine's
working body [5]. The technical characteristics of wheat determine the possibility of
obtaining a standard quality end product with a stable yield during processing.
Therefore, feed mills, flour mills and cereal plants are evaluated by the following key
indicators: production of the final product (gross and categorical); quality of the final
product; and specific operating costs, including labour and energy, for the production
of a unit weight of grain or flour [6, 8, 9]. The last indicator is particularly important
because it is related to the economic evaluation of the technology used. In principle,
it is possible to achieve perfect results in terms of flour and cereal yield and quality,
but the technological process will be unnecessarily complicated. The technological
properties of grain crops are determined by their natural characteristics and are
formed under the influence of many factors during the growing season, after
harvesting, after processing and after storage. They are associated with a group of
structural, mechanical, biochemical, physicochemical and other properties.

Modern research has proven that it can be used to obtain results close to
production or to determine the best way to process grain. For example, 3 kg of wheat
was milled in 1 hour in a laboratory mill and 45 minutes in an industrial mill.

According to [8, 10, 11], milling in the laboratory and industrial mills produced
identical results with similar ash content and whiteness: correlation coefficient of
0.895 .... The range is 0.976. Several laboratory facilities have been set up to directly
test the technical properties of cereals. However, there is little information in the
literature on the possibility of converting laboratory test data into production results.
Differences tend to be particularly noticeable for crops with low grain stability, such
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as rice and buckwheat. In addition to assessing the results of grain processing, it is
necessary to evaluate consumer preferences as well as the biological and nutritional
value of cereals and flour. These conclusions are based on direct inspection of the
final product and measurement of its chemical composition. An important part of
production and inspection practice is the use of various instruments, such as
phonographs, starch meters, yeast analysers and extractors [12].

Thus, no single indicator has been found that would clearly define the milling
characteristics of cereals and grains. However, research and production experience
have accumulated material that can be used to make some recommendations. For
example, according to the wheat standards adopted by the Council of the European
Economic Community, soft wheat is considered to be standard if it is free from live
baking pests, has a natural weight of at least 750 g/l, moisture content of less than
16%, total impurities of less than 5%, germinated grain content of less than 1% and
trash content of less than 0.5%. Specifications for durum wheat should be 780 g/I,
germinated grain content less than 0.5%, etc. In modern technological complexes,
this problem is solved by ensuring the necessary quality of training at each link of the
technological chain. Surface preparation operations are recognized as part of the
grinding process, such as cleaning, stripping and polishing.

However, at the beginning of the wheat processing chain, preferably before
storage, the only correct and preventive treatment is a peeling process containing
known and unknown, measurable and non-destructive impurities. If the cleaning
process is performed flawlessly, meets all the requirements and guarantees everything
you need, you get a very well-cleaned grain (in this case, pure grain). The peeling
process removes as much impurities as possible, while maintaining high quality (the
nutrients contained in the grain are preserved). Grain should have the properties and
taste preferred by consumers. The peeling process can be dry or wet, depending on
the technical equipment of the mill. In the first method, a peeling device is used, the
main part of which is a beater mounted on steel or abrasive rollers [12, 13, 15]. As a
result of impact, friction and interaction, the grain is cleaned of various kinds of
pollution, crushed straw and stuck soil. To remove grass dust, the scraper unit is
equipped with a suction. The second method involves more intensive removal of the
surface layer of the grain with a sink or humidifier to make the outer shell of the grain
more plastic. Unlike previous methods, the method of wet washing of grain is
characterized by high efficiency. This method uses washing equipment with a water
flow rate of 2 m3/t. However, its use is complicated by the need to treat wastewater
before discharge into the sewer. As an alternative, the wet granulation method was
chosen, since it significantly reduces the consumption of wastewater and does not
degrade the quality. In the process of production, flour is crushed both endosperm
and husk of grain. The husk is more resistant to abrasion and therefore grinds worse
than the endosperm, and the greater the difference in strength, the greater the
likelihood of their subsequent grinding.

Achievement of high grain quality allows to reduce the frequency of
replacement of grain processing equipment. The grain industry has developed a
combination of pre-grinding and heat treatment to achieve this goal. The correct
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combination of different components of the grain, such as moisture, gluten,
endosperm and price, allows you to get the grain with the expected yield, predictable
characteristics and reasonable cost. The dosage not only increases the efficiency of
grain grinding, but also helps to avoid rejection of grain with low value, to obtain a
product with the desired characteristics and to ensure that grain with a high content of
nitrates can not be processed for reasonable use. The grain may be heat treated prior
to forming the grinding mixture. This increases the recovery of endosperm and
reduces energy consumption during the grinding process. Peeling wheat has a larger
volume and lower density than naked wheat. The ratio of holozerny and film wheat
depends on a number of factors: - Varietal differences - the yield per 1000 grains
varies between 55-75 percent of the shelled mass. - Grain moisture. Equipment
(different equipment, yield depends on equipment settings, speed and operator skills).
Under ideal conditions, 70% of the weight of the grain can be achieved.

A more reliable reference value for most commercial varieties is about 63% of
the shell weight, and a conservative estimate is about 50% of the shell weight. The
trial weight ranges from 17 kg, and the yield of purified nuclei is less than 50%, but
with such a low trial weight it is better to leave the purified nuclei and feed them to
ruminants: about 51% of the nuclei were purified in the first pass, 60% in the second
and 70% in the third, and the average number of crushed nuclei was about 8% in
three trials. Due to the high demand and high natural biological properties, the range
of grain-based products is increasing, and the production of grain products requires a
special approach to the processing of these raw materials [16]. The processing
process involves a number of technical operations prior to obtaining the final product,
one of which is the surface treatment of the grain and the removal of the husk
covering the grain. This process is related to the initial hydrothermal treatment, which
largely determines the moisture content of the raw material, which is the basis for
processing.

One of the ways to improve the quality of the final product is intensive surface
treatment of wheat grains. For this, peeling machines of various designs, shield
beaters and machines with friction rotary knives are used. Grain is processed in the
working area of the machine under the influence of impact and frictional influences,
external friction forces are applied to the grain on the sides of the beater and formed
on the grain surface by sliding layers with different abrasive properties over the
surface of the beater. The transport movement of grain, which determines the time
spent by grain in the working area, is achieved by placing beaters of various shapes at
an angle to the rotor shaft, equipping the working area with slopes, arranging the
roller at an angle to the horizontal plane and changing the rotation speed. The main
disadvantages of such machines are the low efficiency of the peeling process and the
uneven surface treatment of individual grains in the cut state. The analysis of existing
schemes for preparing grain for processing made it possible to conclude that the
quantity and location of grain. Processing in a peeling machine changes the structural
and mechanical properties of grain - strength and hardness decrease; - grinding
resistance and energy consumption for grinding decreases; - the time of soaking and
moistening of grain is almost halved compared to unprocessed grain due to more

121



Agrarian Bulletin of the Black Sea Littoral. 2025, Issue 114
ISSN2707-1162 (online) ISSN 2707-1154 (print)

intensive penetration of moisture into the grain (the quality of flour improves).

The expediency of using a machine with continuous friction bodies for surface
treatment of dry and wet barley grains during processing into cereals and compound
feed has been determined. It has been established that the strength of the outer shell
under load along the longitudinal axis of the barley grain is 1.44...1 times higher than
along the transverse axis. Along the transverse axis, it is 2.06 times higher than along
the longitudinal axis. [11, 14]. This is due to the interweaving of the three fibrous
layers of the pericarp and the tubular layers of the transverse axis. The seed coat,
which has a more homogeneous structure, is attached to the pericarp mainly by
gluing, which is a prerequisite for their separation. Since the cleaning process
consists of separating the coated fabric, change data is needed to check the
parameters of the preparation and cleaning process.

Goal: analyze the forces acting in the peeling process, to identify the result of
their joint work on the process of peeling grain by the working surface of the organs
of action on the grain.

Presentation of the main research material. Functional and parametric
characteristics of the grain peeling process make it possible to control the analysis of
the peeling process in a blade-type hulling machine, which has the following zones:

- distributive;

- preparatory;

- peeling and unloading.

As grain is transported from inlet to outlet, the zone is characterised by an increase in
intergrain pressure and a filling factor that transfers grain from intermittent flow to
densely structured flow. These values are determined by the speed in the gravitational
field and the influence of centrifugal forces in contact with the rotor blades, which
transport the product from the base of the rotor and the surface of the shell, where it
IS compacted.

The degree of compaction and the thickness of the outer compacted layer
increase in the transition zone and reach the limit value in the zone of dense peeling.
The filling factor in the first zone is 0.1-0.3, in the second zone it increases to 0.6-0.8
and reaches a maximum value close to 1 in the third zone. At the same time, the
intergrain pressure varies from a minimum value to a value at which the coating
structure is partially separated in the second zone and finally in the third zone.

Separation of shells is a microcontact system, in the process of relative
movement of interaction zones on the grain surface. Under the influence of
compressive and shear forces, when there is an instantaneous local pressure on the
grain shell tissue in the contact zone, the deformation of the shell occurs in the phase
of elastic deformation, and with an increase in stress, micro- and macro destruction of
structural bonds with the grain occurs at the lowest strength. As a result of accidental
collisions of different parts of the grain surface with each other or with the working
body, repeated re-loading of the surface creates prerequisites for irreversible
processes, such as micro-sections, ruptures and displacement of the shell tissues. The
separation of the grain shell can be interpreted as a pattern of wear that occurs when
abrasive grains slide movingly relative to external friction on the elements of the
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working body. A prerequisite for the grain separation process is the development of
normal preparatory and tangential stresses in the contact zone, which ensure the
forceful closure of grains.

This is possible when installing movable and fixed driving and braking surfaces
of the working body of the machine, increasing the effect of mixing the grain layer in
the working area and creating devices for activating the relative displacement of the
grain flow and individual grains in it. A general description of the process of peeling
the peel during peeling shows the complexity of developing a generalized theory of
this process. In addition, the experimental determination of the number of
instantaneous rearrangements of the contacting grains at high kinematic parameters
of the working body of the machine causes serious difficulties of a different nature
associated with the assessment of process dynamics. It should also be noted that an
increase in the number of separating bodies, depending on time, creates conditions
that change the coefficient of internal and external friction, mixing of the products of
the separation of bodies and significantly affect the efficiency of the process.

The contact of the processed grains in the process of sliding along the actual
trajectory, on the contrary, provides accelerated cutting of parts with various surface
damages and microcracks. It has been established that the number of damaged
kernels during various methods of harvesting and post-harvest processing is 90-95%,
which has a positive effect on the peeling process and belongs to the preparation
stage. In the intersecting grain flow, zones of increased stress concentration with
micro-incisions appear on the surface of the kernel, which reduces the tensile force of
the husk and facilitates the separation of the husk. When the moistened grain is
processed in a shelling machine for a short time, the volumetric stress state of the
shells results in delamination along the surface with the lowest bond strength. As
such a conditional boundary of the interface, the boundary between the two
longitudinal layers in relation to the transverse cells of the husk should be considered.

The amount of moisture supplied to the surface layer and the time of its
penetration into the husk should be chosen in such a way that the adhesion strength is
the weakest, which is especially important for machines based on the principle of
friction. In conditions of excessive humidity, when mechanical moisture remains on
the surface of the grain, conditions will arise that greatly worsen the separation of the
husk due to the fact that it acts as a kind of lubricant that reduces the amount of
friction that prevails in the peeling process. The efficiency of the process is evaluated
by the number of shells removed (% of the initial grain weight); the content of
surface microflora (bacterial SB and fungal SG thousand / g); decrease in ash content
A3%; increase in crushed grain AB%, fibre content in shells K%, starch content in
waste Sk%, specific energy consumption Nud, kWh/t, efficiency. To determine
specific energy consumption, the ratio of energy consumption Np to efficiency Q.
Temperature increase At, Co, grain after processing in a machine can also be used as
an indirect indicator. A large number of input factors and their complex influence on
the output indicators make it difficult to provide an exhaustive description of the
process under study.

Therefore, there is currently not enough complete data in the literature for the
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calculation and design of blade machines for surface treatment of grain of various
products. The trajectory of grain movement inside the machine can be estimated
based on the analysis of the process of grain movement captured by the rotor blades.
At the same time, recommendations are taken into account, which make it possible to
establish that a number of forces act on the mass of grain, which is transported in a
limited annular volume of the working area of the blade machine, which divide it into
the following groups:

- dispersing forces between moving grains;

- tangential and normal repulsive and braking forces arising from resistance inside -
the grain: normal reaction forces of the drill shell;

-tangential forces that resist the movement of grain on its surface (external friction
forces); normal forces acting on the grain from the side of the working surface of the
rotating blade during its relative movement in the grain mass;

-normal forces resisting the movement of grain across the working surface of the
blade;

- tangential forces of resistance to grain movement; forces arising due to inertia in the
coordinate system in which the trajectory of grain movement is considered.

The analysis of the considered forces showed that their joint action creates the
necessary conditions for the radial-axial movement of grain. If a particle in constant
motion rotates around an axis and at the same time performs translational movement
around this axis, then the trajectory of such a particle is called helical. The type of
trajectory is determined by the design features of the working area, the filling
coefficient and the frictional properties of the mixed grain. The particles located at
the bottom of the blade, when moving towards the shell, move along helical
trajectories located on non-cylindrical surfaces. In this regard, a model has been
adopted in which grain is transported along a rotating parabolic surface with an
increasing radius-vector r of variable pitch t along helical trajectories of decreasing
size.

The analysis of trajectories suggests that their individual sections are a family of
guadratic curves that correspond to the angle of rotation of the blade with a simple
dy, and that the grains located on the leading edge move along the plane of the blade
towards the trailing edge. In this case, the type of trajectory of relative motion varies
depending on the point of impact on the plane of the blade, which is characterised by
the value of the available radius r.

Conclusions and prospects for further research. The analysis of the acting
forces made it possible to find that their joint action creates conditions for the radial-
axial movement of grain and causes the process of grain peeling by the working
surface of the organs of action on the grain.
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HIATOTOBKA 3EPHOBOI ®PAKIIIT 1O MPOLIECIB BUPOBHUIITBA
KOMBIKOPMIB

Anomauin

Iliocomoska 3epHoUX KOMNOHEHMI8 3 Memolo NOOAlbUL020 BUSOMOBIeHH KOMOIKOpMIS, €
aKmyanpbHolo 3a0ayero 01 SUPOOHUYMS, Wo 3abe3neuyioms KOPMaMu MEAPUHHUYbKUL CEeKMOop
AIIK. Komnonenmu 3epHo8uUX KOpMI8 Ye 8adxciuge 0xcepeiio eHepeii, OHU MiCMAms NpaKmuyHo 6ci
PpevosuHU, HeOOXIOHT Ol HOPMAIbHO20 (DYHKYIOHYBAHHS OP2AHIZMY IIOOUHU, MEAPUH | NMUYL.

Anamomiss ma ckn1ado6a 3epHOBUX MAE NIBKY 000JOHKU, AKY 8 0azamvoxX MexXHONO2IYHUX
npoyecax HeoOXiOHO UOANUMU 3 NOBEPXHI, He PYUHYIOUU NPU YbOMY A0PO 3ePHIBKU.

Jloyinouicms | HeoOXIOHICMb BUOAIEHHS KBIMKOBUX, NI0008UX [ HACIHHEBUX OOONOHOK I3
3epHOBUX KYIbmyp O GUPOOHUYMEA KOMOIKOpMI6, Kpyn ma IHWuUX npooyKmis, 6UHAUAECMbCS
8UMO2AMU 00 OMPUMAHHS NPOOYKMY, WO 8I0N08I0AE CYHACHUM CIMAHOAPMAM AKOCMI NPOOYKYII.

Teopemuunoro ma memooos02iUHOI OCHOB0I 00CNIONHCEHb € OIANeKMUYHUL MemOoO Ni3HAHHS
Qizuunux a6uwy, cucmemHull nioxio, 6a3068i OCHOBU NPOBEOEHHST MEXHONIOLTUHUX Onepayill, HAyKosi
PO3POOKU  8IMYUBHAHUX MA 3AKOPOOHHUX GUEHUX 3 NUMAHbL NI020MO6KU CUPOBUHU  OJIA
8UCOMOBIIeHHSL AKICHOI KIHYe80i npoOyKYyii

Jna peanizayii nocmaenenux 3a60anb UKOPUCMOBYBANUCH. MOHOPADIUHULL Memoo — npu
onpayro8anti ddcepen Haykoeoi cneyianvroi aimepamypu, JCTY ma inwi nopmamueno-npasosi
OOKyMeHmu iOHOCHO NpPOBeOeHHs MeXHON02IUHUX Onepayiti 3 ni020mosKuU 3epHOB0I CUPOBUHU 8
ymoseax nepepodonux supoonuyme AIIK, a came npoyecy ouuwjenns a0pa 3epHa 6i0 NOBEPXHEBUX
000JIOHOK, AOCMPAKMHO -N02TYHULL MemOo0 — NpU aHANI3i HAYKOBUX OYMOK mda OOIPYHM)B8AHHI
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KOHYenyiti YOOCKOHANIeHHS NPOBEOEHHS MEXHON02IYHO020 npoyecy 00poOKU 3epHa;
cucmemHull nioxio — npu BUBUEHHI OA308UX MEXHOJOCIUHUX NepedyMOo8 Ol UKOHAHHS NPOYECi8
nepepooKu 3epHOB0I CUPOBUHLL.

Busnauenns epanHuunoco Ccuno8o20 HABAHMAdICEHHA 3€pHa, sKe 3abe3neyye egexmusene
8I00iNeHHs1 000NIOHOK 6 Npoyeci JVWeHHs Npu MIHIMAIbHOMY DPYUHYBAHHI eHoocnepmy i
NOOpPIOHEeHHI, a MAKOJC 8PAXYBAHHA MIYHOCMI 3epHA MA 1i020 CMPYKMYPHUX CKIAOOBUX.

Ompumano HeobXiOHUUl RniOXi0 018 SUSHAYEHHS MPAHCHOPMYIOHOl 30amHOCMI pPoOOU020
pomopa npu GUKOPUCMAHHI PPUKYIUHOT MAWUHU, HAOAHI 2eOMempuyHi ma KiHeMamuuHi

Knrouosi cnosa: kombikopm, 3epHiera, niieka, Cuiu, J1yujeHHs..

CratTs Hamgiina g0 peaakiii 2 6epesns 2025 poxy
CratTs npoitna perensyBanas 10 6epesns 2025 poky
Cratts onyOmikoBaHa 31 Oepesnst 2025 poky
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BIIJIMB KOHUEHTPALIL JII3UHY TA CHIBBIJHOIIEHHS METIOHIHY
I TPEOHIHY B CKJIAAI KOPMIB PAIIIOHY HA TPOAYKTUBHI
AKOCTI HEPEIIEJIIB Y BIII 1-4 TUXKHIB

Anomauisn

Ilposedeno docnioxcenHss 3 GUHAUEHHS GNAUBY KOHYEHMPAayii Ni3uHy ma CnieBiOHOULEHHS
MemIioHIHY [ MPEeoHIHy 6 CKIadi KOpMié payioHy Ha NpoOYKMueHi saxocmi nepenenis y eiyi 1-4
TMUACHIB.

Y sionosionocmi 0o cxemu docnioy 6 00b60eomy 6iyi Oyno eidibpano 300 2oni6 MOIOOHAKY
nepeneinis, 3 AKUX cQhOpMoBaHo 4 epynu no 75 201i8 y KONHCHILL.

Koumponvna epyna nepenenie cnoowcusana ocuoguuii payion (OP) — nosnopayionnui
poszcunnuti kombixopm (nisun — 1,6 %, memionin — 0,75 %, 1,0 %).

YV cknaoi ocnosnozo payiony monooHaxy nepenenié 2 — 00CHiOHOI 2pynu HOPMY MEMIiOHIHY
30invwerno na 0,5 %, 3 — docnionoi epynu nopmy mpeouiny 36ineueno Ha 0,5 %, 4 — oocnionoi
2pynu HOpmy MemioHiHy i mpeoHiny 30invueno Ha 0,5 % 6i0nosioHo.

OcHogy KOMOIKOpMY 051 NIOOOCTIOHUX 2PpYN nepeneiie CMAaHOBUIU MAaKi KOMNOHEHMU 5K
coeea maxyxa 35 %, nwenuys — 33, kykypyoza — 25, conswnuxosa onis — 2,0, iHwi Kopmosi
mamepianu ma ooobasku — 5 %. 3abe3neuenns nompedu nmuyi 6 MIKpoeieMeHmax, imaminax,
IHWUX 6I0NI02TUHO AKMUBHUX PEHUOBUHAX NPOBOOUNOCH 88edeHHsaM 0,5 % npemikcy 01 6poiliepHol
nmuyi. CKkiad KomoOikopmy OJisi nepenenié 6cix epyn 6iOpi3HABCSA auule KOHYEHMPAYie y HbOMY
MemiOHIHY ma MPEOoHIHY.

Bcmanoesneno, wjo kpawumu nokazHukxamu npoOyKmueHOCmMI XapaKmepuszyemscs no2oie s
00CNIOHOI epynu, sIKOMY 8 CKIadi KOpMIé payioHy Hopmy mpeoHiHy 36invuieno na 0,5 2 6 1 ke
KOMOIKOpM).

Knrouoegi cnosa: nizun, Memionin, mpeoHin, Kopmu, KOMOIKOpMU, MOJIOOHAK nepeneis.
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Beryn. PosBeneHHs mepemneniB cTae aabTEPHATHBHUM HAIMPSIMOM  IIIOJIO
BUPOOHMIITBA MPOAYKITIi MTaxiBHULITBA. [lepeniaku BiApi3HAIOTHCS BiJ 1HIITMX BHIIB
OTUIl KOPOTKUM 1HTEPBAJOM BIATBOPEHHS, BHUCOKOIO M SICHOIO Ta SIE€YHOIO
MPOAYKTHUBHICTIO CTIMKICTIO 10 XBOPOO.

[IpoTeiHOBE KUBJICHHS TIEPETIEIiB BU3HAYAETHCS MTOTPEOOI0 y CUPOMY TIPOTEiHI
Ta HE3aMIHHUX aMIHOKHMCJIOTax, HEOOXITHUX JJIS MIATPUMAHHS >KUTTEISILHOCTI Ta
yTBOpEeHHs npoaykiii. [Torpeda y mpoTeini Ta aMiHOKUCIIOTaX MOJIOJIHSKY TeperiesiB
3aJIeKUTh BIJ BIKY, JKMBOI Macdh Ta BEJIMYMHU CEPEIHBOJAO0OBOrO MPHUPOCTY,
JOPOCTUX TIEepereiB — BiJ S€YHOI MPOJYKTUBHOCTI, MacH S€lb 1 aMIHOKHUCIOTHOTO
CKJIaAy SIEYHOTO MPOTETHY [2, 3, 4].

CyTTeBO BIUIMBA€E Ha 3a0€3MEUYCHICTh MTHIIl aMIHOKHUCIOTaMHU X JOCTYMHICTb,
TOOTO CTYIIHb MOKJIMBOTO 3aCBOEHHS 1 BUKOPUCTAaHHA B OPTraHi3M1 TBapuH [5].

OOMIH pe4yOBHH B OPraHi3Mi NTHII 3aJI€XKUTh BiJ PIBHS roMiBiIl a00 CTyNEeHs
3a0€3MECUCHHS] TBAapUH CHEPri€l0 1 TMOXUBHUMHM pPEYOBMHAMH. Y MTaXIBHUIITBI
OCHOBHUM TOKa3HUKOM III0JI0 BU3HAUEHHS PIBHS TOJIBII 32 KUIBKICTIO MOXHWBHHUX
peyoBuH Ha 1 MJDx 0OMiIHHOi €Heprii, € OOYMCIIEHHS CIIBBIJHOIIEHHS CHUPOTO
MPOTEiHY 1 113UHY 10 0OMIHHOI eHeprii (r/MJIx) [6].

BuzHnayanbHy posib y NPOAYKTUBHOCTI TIEpENENiB BIAITPalOTh KIJIbKICTh
NpOTEiHy Ta HOro SIKICTh, 110 BU3HAYAETHCA KOHIICHTPAIIEIO Ta CIIBBIIHONICHHSIM
aMIHOKHCJIOT Yy CKJIaJIi KOpMiB partiony [7, 8].

AHaJi3  oCTaHHIX  JociaiKeHb Ta  myOJikamin. Ilporeinm  —
BUCOKOMOJICKYJIIPHI ~OpraHIYHI CHOJYKH, $KI CKJIQJal0ThCA 13 aMIHOKHCIIOT.
OCHOBHUM JIKEpEJIOM HAIXOJHKCHHS aMIHOKHCIIOT B OPraHi3M MEpereliB € KOPMH.
Jlesiki aMIHOKHMCIIOTH MOXYTh CHHTE3YBAaTHUCS B OpPraHi3Mi NTHUIll B MPOIeci OOMIHY
PEYOBHH 3 IHIIMX AaMIHOKUCIOT a00 UHUISIXOM MepeaMiHyBaHHS, NpPHEIHAHHAM
aMIHOTpyIH 10 KUCI0TU. OKpeMi aMIHOKUCIOTH MOBUHHI 000B’I3KOBO HAJIXOJUTH 3
KOPMOM B OpraHi3M TBapWH, OCKUIBKM BOHM HE CUHTE3YIOThCS 13 THIIUX CIOTYK. Taki
aMIHOKHMCJIOTH  Ha3WBAKOThCS  He3aMiHHMMHU. Jl0o He3aMIHHHUX  aMIHOKHCIIOT
BIIHOCSITBCS: JII3UH, METIOHIH, TPEOHIH, TpunTodaH, 130JeHUIIUH, JEHIUH, T1ICTUINH,
(deHlnananid, BamiH, apriHiH. OKpemi He3aMIHHI aMIHOKHMCIIOTH MpU OpraHizarii
NPOTETHOBOTO JKUBIICHHS TBapyUH TOJAIOTHCA CyMapHO 13 3aMIHHUMH, SKi
CHUHTE3YIOTBbCS TIIBKH 13 aMIHOKHCIIOT, II€ METIOHIH + MUCTUH, (eHiTamaHiH +
TUPO3UH. LIUCTHH CHHTE3y€EThCS 13 METIOHIHY, TUPO3UH — 13 (DeHUIATaHIHY.

3a ocraHHI pPOKM Oararo Tpamb BITYU3HSHUX HAYKOBIB MPHUCBIYCHO
3a0e3nevYeHHI0 TOTPeOu TIEperneNiB y Ji31HI, METIOHIHI, TPEOHIH1, TpuntodaHi, BajiHi
Ta apriHiHl 32 paxXyHOK BHUKOPUCTAHHS BIAMOBIJHUX aMiHOKHCIOT CHHTETHYHOTO Ta
MIKPOO10JIOTTYHOTO MTOXO[KEHHS.

[licnss BCMOKTYBaHHSI B OpraHi3Mi NTHIIl aMIHOKUCJIOTH BHKOPUCTOBYIOTHCS
JUISl CUHTE3Y OLIKIB, IOCTIAOBHICTh SKUX T€HETUYHO 3yMOBJICHA. AMIHOKUCIIOTH, HE
BUKOPHUCTaH1 JJIsl MOOYI0OBM HEOOXIJHUX OpraHi3My MpOTEIHIB, HAYTh HA YTBOPEHHS
rioko3n abo xupy. Ilpu 1npoMy amiHOTrpyna NEpeTBOPIOETHCS Y MEUiHIll NTHUIl B
CEYOBY KHUCJIOTY, SIKa IMOTIM BUBOJUTHCS 13 OpraHi3My 3 ceuero Ta mociigaom [1].

XapakTepHOI OCOOJUBICTIO HOPM TOIIBJII MOJIOAHSKY TI€peresiiB € BUCOKUUN
pPIBEHb CHpPOTO MPOTEIHYy Ta KOHIEHTpAIlisi B HHOMY HE3aMIHHUX aMIHOKHCIIOT,
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3a0e3MeyeHHs] SAKUX TMPOBOJUTHCA POCIMHHUMHU Ta TBAPUHHUMH KOpMamH,
aMIHOKHCIIOTaMH MIKpOO10JOTIYHOTO 1 CHHTETHYHOTO TTOXOPKCHHSI.

OCHOBHHUM JKEPEJIOM CHPOTO MPOTEiHYy B palliOHaxX IepeneiiB € POCIUHHI
KOPMH, SKI XapaKTEepHU3yIOThCS HEIOCTAaTHBHOIO KOHIIEHTPAL€l0, y TOPIBHSAHHI 3
noTpedo0 TBapHH, HE3aMIHHMX aMiHOKHUCIOT, 1 MEepeayciM, JI3UHY, METIOHIHY Ta
TpeoHiHy. ToMy palliloHM TTUIl JOMOBHIOIOTh TBAPUHHHUMH KOPMaMH Ta
CUHTECTUYHUMH aMIHOKUCIIOTAMH.

Bigomo, 1o KOMOIKOpMHM IS TEpeneliB XapaKTepU3yKThCs BHCOKOIO
KOHIIEHTPAI[IEI0 CUPOro MPOTEiHY, JKEPEIOM HAIXOJKEHHS SIKOTO € B OCHOBHOMY
pociuHHI KopMmH. OpHaK BHUCOKHH pIBEHb MNPOTEIHY B CKJIaJl KOPMIB palllOHY
IPU3BOJIUTH JIO MIIBUIIICHHS Horo Oy(depHOi EMHOCTI.

bydepna emHIiCTh KOMOIKOPMY — BIACTHBICTh OJUHUII Machu KOpMY
HEWTpani3yBaTH NEBHY KUIBKICTh IITYHKOBOTO COKY 1 COISTHOI KUCJIOTH.

JlolaBaHHSI CUHTETUYHUX AMIHOKHUCIOT, OCOOJMBO B CyMIIIl 3€pHA 13 COEBOIO
MaKyXow, 3a0e3MedyyroTh MOJOJHSIK MTHUI[l HE3aMIHHMUMHU aMIHOKHCJIOTaMHU TIpHU
JIOCTaTHBO HU3BKOMY BMICTI IIPOTETHY.

[TinTpumaHHs Oy(pepHOi €MHOCTI HAa JOCTATHRO HU3BKOMY pIBHI 3a0e3mnedye
TAaKOX BBEJICHHSI POCIMHHHUX OJiM 3a MPUTOTYyBaHHS KOMOIKOPMIB JJII MOJIOJHSKY
NeperneliB.

[Ipu BHOOP1 MiHEpaTbHUX JAO0ABOK /0 CKJIAy KOMOIKOPMIB ISl MOJIOJHSIKY
OTUIl HEOOXIJTHO BKIIIOYATH MIHIMAaJbHY KUIBKICTh KapOOHATy Kauibllito (OOopoIllHa
BaITHAKOBOT0), HE JIOMYCKAaTH HAJJIMIIKY Kajblilo 1 docdopy, mo 3amnodiratume
JI0JIaTKOBIM HeHTpamizalii IUTyHKOBOTO COKY. Takok HEOOXiJIHO 3BepTaTy yBary Ha
dbopmy kopmoBux ¢ocdariB, Tak sk MOHO(DochaTH BUMAraroTh ISl HEHTpaizalii
MEHIIIOI KIUIBKOCTI COJITHOT KHcioTh, HbK audochatu 1 tpudocdatu. bydepna
€EMKICTb CYMIIIEH 3HUKYETbCS MPU JOJABaHHI y HUX OPraHIYHMX KHUCJIOT Ta
OpraHIYHUX COJIEH KaJbIIiIO.

HarpiBanHsi KOpMY CYTTE€BO 3MIHIOE€ BHYTPILIHIO CTPYKTypy mpoteiny. Lleit
MPOIIEC HA3UBAETHCS ICHATYPAIIIEIO 1 BIUIMBAE HA TIEPETPABHICTh O1JIKA B MTHIII.

OT1xe, unM 30aJTaHCOBAHIIIIUM € KOMOIKOPM, TUM MEHIIA KiJIbKICTh KOPMY, 1110
CIIO’KMBAE TTHUIlS 32 OAUHUINIO Yacy, TUM MEHIIIEC Yacy MOTPIOHO I HeWTpami3arii
OydepHoi emHOCTI KOMOIKOpMY, 1 HaBMmakd, HE30aTaHCOBAHICTh KOMOIKOPMY
PU3BOJAUTH JI0 301IBIICHHS CIIOKHUBAHHS KOPMY 32 OJIHY T'OJIIBIIIO, TUM O1JIbIIIE Yacy
MOTPiOHO M1 HeHTpaizalli OypepHoi EMHOCTI KOMOIKOPMY.

Takum YMHOM, B3HIDKEHHS PIBHS CHPOTO TMPOTEiHYy B KOMOIKOpMax s
MOJIOJHSKY TiepenienmB y Bimi 1-4 TmwxkHiB 3 26 % 1m0 23 %; 30aradyeHHs MPOTEIHY
POCIIMHHUX KOPMIB aMIHOKHCJIOTaMH MIKPOOIOJOTIYHOTO Ta CHHTETUYHOTO
MOXOJIXKEHHSI; 3a0€3MeYeHHs] aMiHOKHCJIOTHOTO JKUBJICHHS MTHIl, 0€3 BUKOPUCTAHHS
TBAPUHHUX KOPMIB, € OOIpYHTOBaHUM, Ma€ MPAKTUYHE 3HAYEHHS, BIPI3HAETHCA
CBOEIO aKTYaJIbHICTIO.

Meta: Bu3zHauuTH BIUTUB KOHIIEHTPALIi JII3UHY Ta CIIBBIIHOIIECHHS METIOHIHY
1 TPEOHIHY B CKJIaJi KOPMIB palllOHy Ha MPOAYKTHBHI SIKOCTI mepernesniB BikoMm -4
THXKHIB.
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Bukijiaa ocHOBHOro marepiany gociaizkeHHsi. J[OCTiIXKEHHS 3 BU3HAUCHHS
BIUTUBY KOHIICHTpAIlil JI3UHY Ta CHIBBIJHOIIEHHS METIOHIHY 1 TPEOHIHY B CKJaji
KOPMIB palfioHy Ha IpOAYKTHUBHI SIKOCTI MEpETeNiB MPOBeIeHI B YMOBax JabopaTtopii
Kadenpu reHeTHKH, pO3BEAEHHS Ta TOJIBII C.-T. TBApUH Ta KJIIHIKA BETEPUHAPHOI
mequnuan OJJAY.

MarepianoM A1 HayKOBO-TOCIIOJAAPCHKOTO JOCIiTy OyB MOJIOJHSK TEperneiB
y Bii 1-4 TwxHIB nmopoau ¢eHike 30JI0TUCTUM. Jlochia mpoBeIeHO 3a METO0M TpyII-
anajoriB. Ilpu ¢opmyBaHHI T'pyll BpaXOBYBAJIM BIK Ta »HWBY Macy IJIOCITITHUX
TBapuH. Cxema Jochiy HaBeleHa B Ta0. 1.

VY BIAMOBIAHOCTI JI0 CXEMH JOCHIAy B J000BOoMy Bimi Oyio Bimiopano 300
r'OJIIB MOJIOJTHAKY TIEpeneniB, 3 SKUX c(popMOBaHO 4 TPYIIU 1O 75 TOIIB y KOXKHIH.

KontponsHa Trpyna mepemneniB CcHoXXuBajda OCHOBHUM paimion (OP) —
MOBHOPAI[IOHHUH PO3CUITHUN KoMOikopM (J1izuH — 1,6 %, meTionin — 0,75 %, 1,0 %).

VY ckjaal OCHOBHOTO palliOHy MOJIOJIHSAKY MepeneniB 2 — JOCHIAHOI Tpynu
HOpMY MeTioHIHY 30utbmieHo Ha 0,5 %, 3 — mocimiiHOl Ipyld HOPMY TPEOHIHY
30utbieHo Ha 0,5 %, 4 — gocaigHOI TPy HOPMY METIOHIHY 1 TPEOHIHY 30UIBLIEHO
Ha 0,5 % B1aMmOBIAHO.

HopmyBaHHS! BMICTY €Heprii, OKHUBHUX Ta 010JI0T1YHO aKTUBHUX PEYOBHUH B 1
KI' KOMOIKOpMY [IJIsl TI€perneiiB MPOBOAWIN Y BIAMOBIAHOCTI 10 BUMOT CTaHIAPTY
opranizaiiii Ykpainu [7].

Tabmuus 1
CxeMa HaAyKOBO-TOCHOAAPChKOI0 A0CJiy
I'pyna nepenenis | [loromis’s, | TpuBamnicts YMoBU rofiBII
roJiiB nepiony,
JTHIB
1 — koHTpONBbHA 75 28 OcHoBHuit paiion — OP
(mizuH — 1,6 %, metionin — 0,75 %, 1,0
%)
2 — IociigHa 75 28 OcHoBHuit parion — OP
(mi3un — 1,6 %, metionin — 0,80 %, 1,0
%)
3 — mocmiHa 75 28 OcHoBHwii partion — OP
(mi3uH — 1,6 %, metionin — 0,75 %,
1,05 %)
4 — nocmiaHa 75 28 OcHoBHuit paitiod — OP
(mi3uH — 1,6 %, metionin — 0,80 %,
1,05 %)

CkJ1aJy MOBHOPAILIIOHHOTO PO3CUITHOTO KOMOIKOPMY, 1110 BUKOPHCTOBYBABCS B
HayKOBO-TOCIIOIAPCHKOMY JOCTi I, HAaBEACHO B Ta0MI. 2.
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Ta0mus 2

Ckiaa koMOikopMYy ISl MOJIOHSIKY NepenediB y Bili 1-4 TH:kHiB, %

MosnonHsK nepeneniB y Bitli 1-4 TixkHIB

[Toxazuuku 1- 2 — nocaigaa | 3 — gocaigHa | 4 — qociaigHa
KOHTPOJIbHA rpyna rpymna rpyna
rpyna
CoeBa Mmakyxa 35 35 35 35
[Tirenuns 33 33 33 33
Kykypymza 25 25 25 25
COHSIIHUKOBA OJIIs 2,0 2,0 2,0 2,0
Kopmogi Marepiaiu, 50 50 5,0 5,0
KOPMOBI no0aBKH,
IpeMike
Jlizun 1,6 1,6 1,6 1,6
MerTioHiH 0,75 0,80 0,75 0,80
Tpeonin 1,0 1,0 1,05 1,05
BbikapOoHat HaTpito + + + +
XJ10pu HATPIIO + + + +
Momnoxkansititidocdar + + + +
CopOeHT + + + +
[TpebioTuk + + + +
ITpemikc + + + +

OcHOBYy KOMOIKOpMY nJisi MIIJOCHIHUX TPyl TMEperneiiB CTAaHOBWIM Takl

KOMITOHEHTH sIK coeBa Makyxa 35 %, mmenuns — 33, KyKypy/a3a — 25, COHSIITHUKOBA
oJtist — 2,0, 1HIII KOPMOB1 MaTepiainu Ta 100aBkHu — 5 %. 3a0e3nedeHHs moTpedu MTUili
B MIKPOCJIEMEHTaX, BiTaMiHaX, IHIIMX OIOJOTIYHO AaKTHUBHUX PEYOBHHAX
npoBoawiiock BBeneHHAIM 0,5 % mnpemikcy mus  OpoinepHoi ntumi. Ckman
KOMOIKOpMY JUIsl TIEpETeNNiB BCIX TPy BIAPIZHSABCA JIMINE KOHIEHTPAIEI Y HHOMY
METIOHIHY Ta TPEOHIHY.

[Toxa3HukH AKOCTI KOMOIKOPMY JIJII MOJIOJHSIKY TIeperneniB y Bimi 1-4 THKHIB
3a3Ha4yeHo B TadI. 3.

Taomurg 3
Iloka3HUKHN AKOCTi KOMOIKOPMY /UISi MOJIOJAHSIKY NepemneJiB y Biui 1-4 TH:KHIB
MosoHsiK niepeneniB y Billl 1-4 THUXHIB
Kommnonentu 1- 2 — nocmgda | 3 — mocaigHa | 4 — mocmigHa
KOHTPOJIbHA rpymna rpymna rpymna
rpymna

Cyxa pevoBuHa, % 86 86 86 86
OOMiHHA eHepris, 12,5 12,5 12,5 12,5
MJIx / xr
Cupuii mpotein, % 23 23 23 23
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Cupuii xup, % 6,0 6,0 6,0 6,0
Cupa kIiTKOBHHA, %0 3,5 3,5 3,5 3,5
Jizun, % 1,60 1,60 1,60 1,60
Mertionin, % 0,75 0,80 0,75 0,80
MeTioHIH + IUCTUH 1,05 1,1 1,05 1,1
Tpunrodan, % 0,3 0,3 0,3 0,3
Tpeonin, % 1,0 1,0 1,05 1,05
Kambii, % 1,0 1,0 1,0 1,0
dochop, % 0,8 0,8 0,8 0,8
Hartpiii, % 0,2 0,2 0,2 0,2

B 1 xr koMOikopMy [ MOJIOAHSIKY TIepernelniB y Billi 1-4 THKHIB MICTUTHCS:
cyxoi pedoBunu — 86 %, oOminHOi eneprii — 12,5 M/Ix, cuporo mpoteiny — 23 %,
cuporo xupy — 6,0 %, cupoi kaitkoBuau — 3,5 %, mizury — 1,60 %, MeTioniny — 0,75
— 0,80 % (3a cxemoro nociigy), metioniny + nuctuny 1,05 — 1,1 % (3a cxemoro
nociiny), tpuntobany — 0,3 %, tpeoniny 1,0 — 1,05 % (3a cxemoro nociigy),
kanbwio — 1,0 %, gochopy — 0,8 %, Hatpito 0,2 %.

3a KOHIICHTpAIIIEI0 €HEprii, MOXXMBHUX Ta OI10JOTIYHO aKTUBHUX PEUOBHUH
KOMOIKOpM i1 TiepenemiB 1 — KOHTPOJBHOI TpyNU BIJMOBIJIAB HOPMawm,
PEKOMEHIOBAaHUM JIS SIEUHUX Ta M'SICO-SIEUHUX TOP1J] ITHIL.

Jlo 14-mo6oBoro BIKYy MOJOJHSK TEpeneliB YTPUMYyBajdd B OJHOSAPYCHUX
KIITKOBUX OaTapesx, a MOTIM Yy ITSTUSAPYCHIM KIITKOBIA Oatapei. Ilapamerpu
MIKpOKJIIMATy B MPUMIIIEHH], Ji¢ YTPUMYBaBCS MOJIOJHSAK TEperneliB, BiANOBIIaIN
NPUIHATUM caHITapHUM HOpMam. [1noma mocajku nepeneniB y po3paxyHKy Ha OJHY
roJI0By cTaHoBuia 73,5 cM?, GpponT rogism — 1,5 cm.

loxiBmo  mepenenar MOpPOBOAWIM — TPYHOBUM — METOJAOM, KOMOIKOpMH
3rOJI0OBYBaJId B CYyXOMY PO3CUITHOMY BUTJISIL, SIKI pO3/1aBajiv JIBidl HAa J€Hb — BpaHIIl
ta BBeuepl. HamyBanns nepeneniB 3 1-i mo 14 noOy mpoBoawId 3a JOMOMOIOO
BaKyyMHHUX HAaIlyBaJIOK 3 PO3paxyHKY OJlHA HamyBaJika Ha 25 rouis, Hagam 3 15-i mo
28 no0y — 3 HinenbHUX. Po3cunumii KOMOIKOPM 1 BOAY NTHULS CIIOXKHUBAja I0CX0YY.

VYBeneHHs 10 KOMOIKOPMY pO3paxyHKOBHUX KIJIBKOCTEH METIOHIHY Ta TPEOHIHY
3MIIMCHIOBAJIM 32 METOJIOM BaroBOTO J03yBaHHs Ta 0araToCTyIIEHEBOIO 3MIIITyBaHHSI.

YIpoaoBXx €KCIEpUMEHTY IOJCHHO TMPOBOAMIM OOJIK 30epeKeHOCTI
MOTOJIIB’A MTULIl Ta 3aJuIIKIB KoMmOikopmy. JKuBYy Macy mnepemneniB BHU3HAYaId
IHUBITyIbHAM 3BaKYyBaHHAM Yy J000Bomy, 14-mo6oBomy 1 28-m060BOMY Billl Ha
enexkTponnux Tepe3ax BJIKT-500 3 Tounictio no 1 r.

Ha ocHOBI maHux >KMBOi Macu BU3HAYAIA IHTEHCUBHICTh POCTY MiAIOCTIAHOTO
MOTOMIB’S MTHUIIl 3a a0COJIIOTHUM, CEPEIHBOJOOOBUM 1 BIJHOCHHM TMPUPOCTAMH,
BUKOPHUCTOBYIOUYH BiIMOBIAHI (hOPMYJIIH.

CnoxuBaHHS KOMOIKOpMY OOJIKOBYBaJIM IIOJCHHO, 32 OKPEMUMH THKHSIMU
BUPOILYBaHHS, 1 32 BECh MEPIOA JOCIITy. 3a KOXKHHMM 13 MEpiofiB 0OUYMCIIOBAIIN
KOHBEPCiI0 a00 BUTpATU KOPMY Ha | KT IpUpoOCTY.

[To 3akiHueHHIO Aociiay B 28-1000BOMY Billl ITUIKO PO3AUIMIIMA 32 CTaTTIO Ta
chopMyBalid Bl TEXHOJIOTIYHI TPYNU JJis MPOBEACHHS MOAAIBIINX JOCIIIKEHb:
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PEMOHTHUN MOJIOAHAK TEPEneNiB y Billl 5-6 THKHIB; MOJIOJHSAK MEpEINeiB MpH
BHPOIIYBaHHI Ha M'ACO Y BIIll 5-6 THXKHIB.

biomerpuuny 00poOKy eKCIEpUMEHTaIbHUX JaHMX 3[IHCHIOBAIM  3a
J0TIOMOT010 TIporpamMHoro 3abesnedenHss MS Excel 3 BukopucranusaMm BOyI0BaHHX
cratuctuyHuxX  ¢yHKuid. Ilpu  po3paxyHKy — CTaTHCTUYHOI  BIpOT1THOCTI
(TOCTOBIpHOCTI) BpaxOBYBaJM, IO IMOKa3HUK «P» XapaKTepu3yeThcsi HACTYITHUM
guaoM: *P < 0,05, **P < 0,01 — «BusgBiaeHO CTAaTUCTUYHO BIpOTiaHI (3HAUYIII)
BIZIMIHHOCT1».

Pe3yabTaTu gocaigxennb. 3MiHY )KMBOI MAcH TEpEIeNiB MMiJ BILTMBOM Pi3HOT
KOHIICHTpAIlii METIOHIHY Ta TPEOHIHY Ta iX CIIBBIHOIICHHS Y BIJICOTKAaX JI0 JI3UHY
HaBeIeHO B Ta0II. 4.

Tabmuusa 4
KuBa Maca MoJI0AHSIKY nepeneaiB y Bili 1-4 TH:KHIB, T

Bik, 116 MonoaHsk nepeneniB y Biil 1-4 THKHIB
1 — xoHTpOJIbHA 2 — nociigHa 3 — mocmigHa 4 — nocmigHa
rpymna rpyna rpymna rpymna
1 10,23 + 0,000 10,11 £0,008 | 10,19 +£0,008 | 10,05+ 0,009
14 86,82 + 0,001 84,40 +£ 0,001 | 92,60+0,001 | 81,50 +0,003
28 202,83 £0,000 | 193,75+0,004 | 217,61 + 0,000 | 187,30 &+ 0,005

XKuBa Maca mnepemneniB KOHTPOJbHOI Ta JOCHIHUX TPyl Ha IOYATKY
eKCIepuMeHTy Oyna maike oaHakoBoro 1 craHoBwia 10,05-10,23 r. PizHunsg mix
rpynamu He nepesuinyBaia 2 %.

3a pesynpTaTaMd TMPOBEACHUX  JOCHIDKEHb BCTAHOBIEHO  BIPOTITHE
MIJIBHUIICHHS JKWBOI MOJIOJHSAKY TIepeneiaiB 3 — JMOCHITHOI TPYIH, TOPIBHSHO 3
MOKa3HUKaMU | — KOHTPOJIBHOI rpymnu. Tak, MOJIOTHSK SIKU OTPUMYBaB KOMOIKOPM 3
BMicToM 1,05 % Tpeoniny Ha 7,3 % mnepeBakaB 3a >KMBOIO MAacCOIO TEPETeNiB, SIKUM

3roJI0ByBaJId KOMOIKOPM 3 piBHeM TpeoHiHy 1,0 %.

VY 1ij0My 3a eKCIIepUMEHT KMBa Maca MOJIOJHSKY IepernesiB 1 — KOHTPOIbHOI
rpynu y 28 noboBomy Bitli ctanouna — 202,83 r, 2 — mocnigHoi rpymu — 193,75, 3 —
nociiaHoi rpynu — 217,61 ta 4 — nocnignoi rpynu — 187,30 1.

Ta0murg 5
AOCOJIOTHUH MPHUPICT :KUBOT MacH MOJIOIHSKY NepeneJiB y Bini 1-4
THXKHIB, T
Bik, ni6 MonoHsIK riepeneniB y Biri 1-4 THkKHIB
1 — KoHTpOJIbHA 2 — nociigHa 3 — mocmigHa 4 — nocmigHa
rpyna rpymna rpyna rpyna

1-14 76,59 0,001 74,29 £ 0,005 | 82,41 £0,001 | 71,45+0,001
15-28 116,01 £ 0,000 | 109,35+ 0,001 | 125,01 0,002 | 105,80 &+ 0,001
1-28 192,60 + 0,004 | 183,64 + 0,005 | 207,42 + 0,003 | 177,25 + 0,000
3a maHuMu aOCOIOTHOTO MPUPOCTY KUBOI MaCH MOJIOJIHSIKY mepeneiB (Tadi.
5), KpamuM#e TIOKa3HUKAMH TPOJYKTUBHOCTI MPOTATOM  BCHOTO  JIOCHIIY
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XapaKTEepU3yBAIKMCS TBAPUHU 3 — JOCHITHOI TPyIH, 1€ HOPMY TPEOHIHY Oyio
301abmenHo Ha 0,5 %.

Taomuis 6

Cepennb01000BHil NPHUPICT KUBOI MacH MOJIOAHSIKY nepeneJiB y Bini 1-4

THIKHIB, T
Bik, ni6 MonoiHsIK nieperneniB y Biri 1-4 THKHIB
1 — xoHTpOJIbHA 2 — gociigHa 3 — gociaigHa 4 — nocmiaHa
rpymna rpyna rpymna rpymna
1-14 5,47 £ 0,001 5,31+ 0,001 5,89 £ 0,002 5,10 + 0,004
15-28 8,29 + 0,003 7,81 £ 0,001 8,93 £ 0,004 7,56 + 0,006
1-28 6,88 £ 0,002 6,56 £ 0,001 7,41 £ 0,003 6,33 + 0,005

3rilHO AaHUX ILOAO0 CEPEeAHBOJOOOBUX MPHUPOCTIB KUBOI MACH MOJIOAHSKY
nepeneniB (Tadm. 6) 3a nepioau 1-14 16, 15-28 ni6 Ta B niyiomy 3a gochuin 1-28 1i0,
HaWKparll MoKa3HUKU B 3 — gochiguik rpymi: 5,89 1, 893 1, 7,41 1, Tomi sk y 1 —
KOHTPOJIbHIN TPYIll O3HAYEH] NapaMeTpu MPOIYKTUBHOCTI CTaHOBIATH 5,47 1, 8,29 1,
6,88 T BIAIIOBIIHO.

[Ipo xapakTep 3MIHM >KMBOi MacH MpPOTITOM JAOCHIAY MOKHA 3pOoOHUTH
BHCHOBOK 32 BIJHOCHMM IPHPOCTOM >KMBOI Macu MOJOJHSKY MEPETNeNiB AOCTIAHUX
rpyn (tabn. 7). IIpoTsarom nepmmx 4OTUPbOX THUXKHIB BHUPOILYBAaHHS Nepenenu 3 —
JOCIITHOT TPy MaJId BUIIl IPUPOCTHU KUBOI MACH HI’K MOJIOAHSK 1 - KOHTPOJIBHOI,
2 — nocaiaHoi 1 yeTBepToi mocminuoi rpynu Ha 1,00, 1,00 1 2,00 % BiamosigHO.

Ta6muus 7
BinHocHUIT npuUpicT :KUBOI MacH MOJIOAHAKY nepeneiB y Biui 1-4 TuxHiB, %

Bik, 116 MonoiHsIK nieperneniB y Biri 1-4 THKHIB
1 — xoHTpOJIbHA 2 — nociigHa 3 — mocmigHa 4 — nocmiaHa
rpyna rpyna rpyna rpyna
1-14 158 157 160 156
15-28 80,1 78,6 80,6 78,7
1-28 181 181 182 180

OmHuM 3 TOKa3HMKIB, MO MOTpeOye MIOJIEHHOTO OOJKy — € 30epexeHICTh
noroyiiB’a. BoHa 3HayHOIO MIpPOIO 3aNEXHUTh BIJ YMOB yTPUMaHHSA Ta
30a71aHCOBAHOCTI pallioHIB rOAiBI mTHIll (Tadu. 8).

Tabnuis 8
30epexeHicTh MOT0JIiB’ S MepenesiiB, %o.

Bik, mi6 MonoHsIK niepernesniB y Biri 1-4 THKHIB

4 — nocmiaHa
rpyna

1 — KoHTpOJIbHA 2 — nociigHa 3 — mocmigHa
rpyna rpyna rpymna
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1 100 100 100 100
1-14 95 96 96 94
15-28 95 96 96 94
1-28 95 96 96 94

30epeKeHICTh TMOroJiB’S MEepemneiiB  yOpoaoBk 28 110 eKCIepUMEHTY
XapaKTepu3yBaigacs HACTYITHUMH MOKa3HUKaMu: 1 — KoHTpoibpHa rpyma — 95 %, 2 —
nociigHa rpyna — 96 %, 3 — gocmigHa rpyma — 96 % 1 4 — nocaigHa rpyma — 94 %.
Bucoki nmoka3zHuku 30€pexeHOCTI MOXKHA MOSICHUTH O10JIOT1YHOIO MOBHOIIHHICTIO 1
AKICTIO KOMOIKOPMIB, $Ki OynaM po3poOieHi s MOIOCTITHUX TpyHn OTHII.
BubpakyBanHs MOJIOAHSKY TIEpENeNiB CIOCTEpIrajJocss B TMeEpIr JBa THKHI
JOCJIIIKEHb Ta OyJI0 MOB’SI3aHO B OCHOBHOMY 3 IMOIIKOJIKEHHSIM Ta30BUX KIHIIIBOK,
IHITUMU  MEXaHIYHUMHU YUHHUKaMH. SKII0 TPOBECTH TOPIBHAHHS OJEpPKaHUX
pe3yibTaTiB MDK TpylaMd, MOKHA CTBEPIKYBaTH, IO JOJABaHHS 10 KOMOIKOpMY
METIOHIHY Ta TPEOHIHY HE BIUIMHYJIO Ha 30€pEeKEHICTh IMIIOCTITAHOTO IOTOMIIB S
MOJIOZHSIKY TIEPETIeiB.

OpgHuM 13 pe3yJbTaTiB OLIHKKA BHUPOIIYBAHHS MOJIOJHSIKY TIEPEINeNiB €
CIIO’KMBAaHHS KOPMY Ta HOT0 KOHBEPCis B MPOAYKIIiO (Tabi. 9).

Tabmurs 9
Kounsepcis kopmy Ha 1 KI npupoCTy KUBOI MAaCH MOJIOAHAKY IepemneiB, I

Bik, 116 Mousiognsik nepeneniB y Bitl 1-4 THXHIB
1 — xoHTpOJIbHA 2 — nociigHa 3 — mocmigHa 4 — nocmiaHa
rpyna rpyna rpyna rpyna
1-14 2,65 1,93 2,05 2,02
15-28 3,08 3,01 3,11 3,17
1-28 2,91 2,57 2,68 2,71

HeoOxigHO 3a3HauMTH, 10 HAHOUIBIII MOKA3HUKH CHOKHUBAHHS KOMOIKOpMY
Oynau B Tpymi TBapuH 3 HAUBUIIMMU TMOKA3HUKAMHU MPOTYKTUBHOCTI. MONOAHSIK
nepeneniB 3 — JOCHIAHOI TPyNH, SKAW CHOXXKHMBaB HaWOUIbIIe KOpMY Ta MaB
HAWOUIBIIIY Macy 3a Mepioj BUPOIIYBaHHs, BUTpayaB Ha | KT MPUPOCTY >KUBOI Macu
2,68 KT KOMOIKOpMY.

BucHOBKH Ta nepcneKTUBH MOAAJNBIIKX J0CTiKeHb. BuBUYeHO BIUIMB
KOHIEHTpAIlli J13UHY Ta CHIBBIIHOLIEHHS METIOHIHY 1 TPEOHIHY B CKJIaJl KOPMIB
pallioHy Ha MPOIYKTHBHI SIKOCTI nepeneniB y Bill 1-4 THxkHIB.

BcraHoBieHo, 1110 KpaliuMy MOKa3HUKaMH MPOAYKTUBHOCTI XapaKTepPU3y€eThCs
MOTOJIIB’A AOCHIHOT TPYIH, SIKOMY B CKJIaJl KOPMIB palliOHy HOPMY TpPEOHIHY
30uTbIIeHo Ha 0,5 r B 1 Kr KOMOiKOpMY.

llepcnekmusu nodanvuwiux 0ocniodceHb TONSATAIOTh Yy BUBUYEHHI BIUIMBY
KOHIIEHTpAI[li JII3UHY Ta CIMIBBIJHOIICHHS METIOHIHY 1 TPEOHIHY B CKJalll KOpPMIB
pallioHy Ha MPOJAYKTUBHI SIKOCTI MOJIOJHSIKY TeperiesiiB y Billl 5-6 THXKHIB.
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INFLUENCE OF LYSINE CONCENTRATION AND RATIO OF
METHIONINE AND THREONINE IN THE DIET FEED COMPOSITION ON
THE PRODUCTIVE QUAILS AT THE AGE OF 1-4 WEEKS

Abstract

A study was conducted to determine the influence of lysine concentration and the ratio of
methionine and threonine in the composition of the diet on the productive qualities of quails at the
age of 1-4 weeks.

In accordance with the experimental scheme, 300 young quails were selected at a daily age, from
which 4 groups of 75 animals were formed.

The control group of quails consumed the basic diet (RD) - complete loose mixed feed
(lysine - 1.6 %, methionine - 0.75 %, 1.0 %).

In the basic diet of young quails of 2 - experimental group, the methionine norm was
increased by 0.5 %, 3 - experimental group, the threonine norm was increased by 0.5 %, 4 -
experimental group, the methionine and threonine norm were increased by 0.5 %, respectively.

The basis of the compound feed for the experimental groups of quails was such components
as soybean meal 35 %, wheat — 33, corn — 25, sunflower oil — 2.0, other feed materials and
additives — 5 %.

Ensuring the poultry's need for trace elements, vitamins, and other biologically active
substances was carried out by introducing 0.5 % of the premix for broiler poultry. The composition
of the compound feed for quails of all groups differed only in the concentration of methionine and
threonine in it.

It was established that the best productivity indicators are characterized by the livestock of
the experimental group, in which the threonine norm in the composition of the diet was increased
by 0.5 g per 1 kg of compound feed.

Keywords: lysine, methionine, threonine, feed, compound feeds, young quails.
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HEPCIIEKTUBHI CIIOCOBH YTI/I..}IBAIIIi I'HOIO TA
BUKOPUCTAHHA BEPMOITPOAYKIII Y CBUHAPCTBI

Anomauin
IIposedeno 0ocnioxceHHss 3 BU3HAUEHHS CNOCOOI68 ymunizayii 2eHOW ma BUKOPUCMAHHA
sepmonpooykyii y  ceunapcmei. Jocnioxcenns nposoounu 6 ymosax TOB «JIIITA COJIAPy,

3anopiscoroi oonacmi ma TOB «Aeponpaiim  Xonouney QOodecvkoi  obracmi. Haseoena
Xapakmepucmuka — pi3HUX onepayiu i npoyecie (niocomoska cybcmpamy, 3aceneHHs
8EPMUK)IbMYPOIO, A0ANMAayis 4epe aKie, WeUuoKicmy NOIOAHHSA NOJNCUBHO20 CYOCMpany, WilbHicmb
3aceNenHs, CMpyKmypa i maca Nonyiayii, MOHIMOPUHZ 3 PO3GUMKOM NONYIAYIL, GUIMKA YepP6AKis,
30Ip 6epMuKOMnOCmy ma to2o nepenpooKa), AKi Xapakxmepusyeanu my uu IHULy MexXHONO02iI0
8epMUKYIbMUBY8anHs. Bcmanoeneno, wo 6upobnuymeo  eepmucymycy i 8epMUKYIbMYPU
(kanighopHilicoki uepg’axu), 3anexcumsv 6i0 MexHONO2I GepMuKyIbmyeanus. Bemawnosneno, wo
0151 ymunizayii eHow OOYLIbHO 3ACMOCO8Y8AMU CYYACHI MEXHON02li 8epMOKOMNOCMYB8AHHS, d
came 'y eepmupeakmopax HenepepsHoi Oii. 3oxpema, npu 3acmocy8amHi MexHono2ii
BEPMUKOMNOCMYBAHHS Y DeaKmopax HenpepusHoi Oii NOPIGHAHO 3 «CMAYIOHAPHUMU OYPMAMUY
36inbUyEMbCs 6 po3paxynky na 1 M? eupobuuymeo eepmuzymycy 6 2,70 pasu, a 6epMuxyibnmypu
6 2,68 pa3zu, 3nudicyemuvcs codisapmicmo eepmucymycy 6 2,24, a sepmuxyarbmypu y 2,6 pazu ma

nioguwyemocs pieeHb penmadenvwocmi 6 2,22 i 2,6 pasu 6ionogiono. Bcmanoeneno, wo
MEeXHOJI02I BEPMUKOMNOCMYBAHHS Y DPeaKkmopax HenpepusHoi 0ii 0a€ MOMCIUBICMb 30inbuumu
obcseu GUpPOOHUYMEa,  3MeHwumu eumpamu Qizuunoi npayi i 3HU3UMU cobisapmicmo
8epMUNPOOYKYIi.

Jlosedero, wo 66e0eHHs Y KOHYEHMPAMHUL payioH 8i0200i8e1bHO20 MON0OHAKY ceunel 5 i 10%
CYX020  BepMUSYMYCY CHPUSE  NIOBUUEHHIO  CepedHb0000068020 NPUPOCIY  HCUBOI — Macu
gionogiono na 7,92 i 15,29% ma ocusoi macoro - 6ionogiono na 4,02 i 8,76%.

Knwuoei cnoea: cuiti, kanighopuiticoki uepe’sku, eepmucymyc, cmayionapHui Oypmu,
KPOKYIOUl Oypmu, GepmMupeaxmop, #cueéa macd, 6i0200i6elbHUll  MOJIOOHAK,  eKOHOMIYHA
epexmugeHicme.

BCTyH quaCHa IIpaKkTUKa HpOMI/ICJIOBI/IX KOMIUIEKCIB 1 ¢epM BHUCBITIMIA
ONHYy 13 €KOJIOTIYHUX MpoOJieM, TMOB’sI3aHy 3 YTWII3ALl€l0 NPOAYKTIB
KUTTENSUIBHOCTI TBapuH. OJHHUM 13 MPOTPECMBHHUX METOJIB YTHIi3alli THOIO €
BEPMUKOMIIOCTYBaHHSI 32 JIONOMOIOI0 TMOMYJIALII YEpBOHOIO Kaji(hOpHINCHKOTrO
yepB’sika (Eisenia fetida), kiHEeBUM NpPOAYKTOM € BepMHUKOMIOCT (Olorymyc) Ta
30iIbIIeHHS TommyJisnii (Oiomaca ueps’sikis) [ 3, 5, 14, 15].

[ndopmariis, sika HaBeAeHA Yy 3aKOPJOHHMX 1  BITUM3HSHUX  JDKEpesax
CBIJTYUTH MPO T€. 0 BEPMHUKOMIIOCTYBAHHSI € IEPCIEKTUBHUM HAIPSIMKOM METOJIIB
OlOKOHBeEpCii 3a JOMOMOTOI0 JOMIOBUX YEPB'AKIB, SKUW 3a0e3leuye OTPUMAaHHS

BHCOKOSIKICHOTO,  €KOJIOTIYHO YHCTOrO OpraHidyHoro mo0puBa, IIiJBHINCHHS
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pPOIIOYOCTI  TPYHTY, 3MIIIHEHHS KOpMOBOi 0Oa3u. BHaciigok mepepoOscHHS
OpraHigHUX BIJIX0JIIB MacOIO JOMIOBHX YEPB'SIKIB Ta MIKpOOPTaHi3MaMH YTBOPIOETHCS
[iHHE OpraHiyHe JOOPWBO — BEPMUTYMYC - KOHIIGHTPOBaHE TOOPHBO, SIK€ MICTUTH
30aJIaHCOBAaHUN KOMIUIEKC IIOKUBHUX PEYOBHH | MIKPOCIEMEHTIB, a TaKOX
CTUMYJISATOPH POCTYy pociuH (ridepeniny, ayKCHMHH, I[HTOKIHWHHW), BiTaMiHW,
aHTHOIOTUKHU, aMIHOKHMCIIOTH, KopucHy Mikpodaopy [ 11, 12, 13,]. V3aransHiow4n
BUIIIEHABE/ICHUMH MaTepialii BAKJIMBO aKIICHTYBATH Ha BIJCYTHICTh MOPIBHSIBHUX
JTOCIIDKEHb PI3HUX TEXHOJIOTIH 1 CHocoOIB BEPMUKYJIbTYBaHHA. B 1IboMy 3B’SI3KYy
METOI  Hamoi  poOoTH OyJl0  JAOCHIIUTH  OCOOJUBOCTI  TEXHOJOTIi
BEPMUKOMIIOCTYBaHHSI B CTalllOHapHUX OypTaX, KpPOKYIOUMX Tpsgax Ta Yy
BEPMUPEAKTOPAX HEMEpPepBHOI Mii Ta 3’SCyBaHHA  MOKJIMBOCTI  BHUKOPUCTaHHS
BEPMUTYMYCY 1 TOJIIBJII CBUHEH.

AHaJi3 OCTAaHHIX JOCTiIKeHb Ta myOuaikaniii, OJHUM 13 IPOTPECUBHUM € Ta
NEPCIIEKTUBHUM HAMPSIMKOM METONIB OIOKOHBEpCii € BEPMHUTEXHOJIOTIS, sKa 3a
JOMIOMOTOI0  JIOIIOBUX YEpB'SKiB,  3a0e3nedye TMIJABHINCHHS TPOJXYyKTHBHOCTI,
eKOJIOTIUHOT CTIMKOCTI | camopery siiHoi 3maTHOCTI arpoekocucteM [1, 11].

JlomoBui 4epB'sskd Ta MIKpOOpPTaHi3MU TEpepOOIISIOTh OpraHiyHi BIIX0aU B
pe3yibTaTi  4Oro YTBOPIOETHCS IIIHHE OpraHidyHEe KOHIIGHTPOBaHE JOOpUBO —
BepMurymyc. Bin TPAAUIIIAHOTO  KOMIIOCTYBaHHS ~ BEPMHKOMITOCTYBAHHS
BIJIPI3HSIETbCS 3 KUIbKOX NpuuuH. [lo-mepmie 1e Me30(uIbHUI Tpolec, B SKOMY
BUKOPHUCTOBYIOTHCSI MIKPOOPTaHI3MH Ta JIOIIOBI YEPB'KH, AKTUBHI MPU TeMIEpaTypi
Binm 10°C mo 32°C (He mpu TemriiepaTypl HABKOJHMIIHBOTO CEPENOBHUINA, a TMpU
TEeMIlepaTypl BCEpeAMHI Kylu BOJOIOr0 OpraHiyHoro watepiany). Ilo-mpyre,
BEPMHUKOMIIOCTYBAHHS II€ TPOIEC MIBHINIMNA, HDK TpaauiliiHe KOMIOCTyBaHHs[12].
[To-TpeTe, BEPMUKOMITOCTYBaHHS 3MIIACHIOETBCS 32 JOMOMOTOK)  TOIYJISIIIT
yepBoHOTO KamidopHilickkoro uep’ska (Eisenia fetida), B pesynbrari siKoro
OTPUMYIOTh BepMHKOMIIOCT (Oiorymyc) Ta ©Olomacy u4epB’sKiB. YcCHiX
BEPMUKOMIIOCTYBaHHSI 3QJICKUTh Bl BpaxyBaHHA OIOJOTIYHMX BIJIACTUBOCTEU Ta
xiMIyHUX 1 piznynux paxropis [10, 13].

B pi3HuxX KpaiHax CBITY HAyKOBLSMHU OyJHM MPOBEAEHI LIUPOKI AOCIIIKEHHS
PI3HHX MPOIECIB MPU yTHIII3allli THOIO Ta IHIIMX OPTaHIYHUX CYOCTpAaTiB, IO JAJI0
MiJCTaBy JJsi  PO3pOOKM  PI3HUX  CIIOCOOIB BEPMUKOMITOCTYBaHHS 1
BepMUKY/IbTUBYBaHHs [3, 9]. 3a maHuMu psay aBTOpiB « Oiomacy uepB’sKiB, B
3aNeKHOCTI BiJl MpPHU3HAYEHHS 1 CHOCOO0y BEPMUKYIIGTUBYBAHHS, BUPONIYIOTH B
OypTax, KOHTelHepax, AIIMKax, abo cTenaxax, ismax». [3,5,7, 8, 15, 16].

B TemepimHiii 9ac KOMIIOCTHI YepB’SKH, BEPMHUTYMYC Ta MPOMYKTH iX
MepepoOKn cTaid 00’€KTOM OCOOMMBOI yBaru JOCIITHUKIB, I ITPHEMITIB,
NPAKTUKIB Y 3B’SI3KY 3 MOXJIMBICTIO TOMOBHEHHA Je(diuuTy O1IKOBOI CUPOBHUHHU B
KOHIIEHTPOBAaHUX KOPMaXx, SIKi BUKOPUCTOBYIOTHCS Y PI3HHMX Tally3sX TBAPUHHHUIITBA.
Ha nymKy BITYM3HSHHMX JOCHIIHHMKIB «0loMaca 4epB'sKiB € IXKEPEJIOM OBHOLIIHHOTO
OlKa Ta 1HIIMX BaXJIMBUX PEYOBHH, IO JTO3BOJISIE BUKOPUCTOBYBATH ii SIK KOPMOBOI
N00aBKM IJIsi CIILCHKOTOCTIONAPCHKUX TBAPUH Ta MTHUII», KA CIPHUSIE MiIBUIICHHIO
MPOMYKTUBHOCTI TBapPHH Ta MO3UTUBHO BILIMBAE HA XapaKTEPUCTHKHU KPOBI Ta SKIiCTh
Mm'sica [4, 17].
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Ha miacrasi BUIIICHABEICHUX MaTepialiB BaXJIMBO AaKIEHTyBaTH Ha
BIJICYTHICTh MOPIBHSUTPHUX JOCHI/DKEHb PI3HUX  TEXHOJIOTIH 1 crmocoOiB
BEPMUKYJIbTUBYBaHHSA. B 1IboMy 3B’sI3Ky METOIO Hamioi poboTH Oyyo JOCTiIUTH
0COOJIMBOCTI TEXHOJIOT1i BEpPMUKOMIIOCTYBaHHS B CTalllOHApPHUX OypTax, KPOKYIOUHX
rpAgax Ta y BEpPMHPEAKTOpax HEMEPEpBHOI MAii 1 po3poOUTH MEPCIEKTUBHI CIOCOOU
yTUII3aIil THOIO Ta BUKOPUCTAHHS BEPMHUIIPOIYKIIT y CBHHAPCTBI.

Meta: Po3poOka 1 anpoOariiss MepCreKTUBHUX CIOCO0iB yTHIII3allli THOMO Ta
BUKOPHUCTAHHS BEPMIIPOIYKIIIi Y CBHUHAPCTBI.

Bukiaa ocHOBHOTo Marepiaay gociaigaxeHHs. J[OCiiKeHHS TPOBOAWIN B
ymoBax TOB «JIITA COJIAP», 3anopiscekoi ob6macti Ta TOB «Arpompaiim
Xonauury Opnecbkoi  oOmacTi. YTWII3alil0o THOK Ta BHPOOHUITBO 3 HBOTO
BEPMUIIPOIYKIIT MPOBOIWIM 3rimHo [2, 4, 11].

JocnimKyBany €(QEeKTUBHICTb TPhOX TEXHOJIOTI  BEPMHUKYJIbTYBaHHA: B
CTalllOHApHUX OypTax, KPOKylO4MX OypTax pO3MIIICHUX HAa MalJaHuMKax 1 y
BEPMUPEAKTOPl HEMPEPHUBHOI [Ii y MPUMIIIECHHI, Kl Oyau 3aceyieHl MOIYJISIIE
4epBOHOI0 Kam@opHilicbkoro ueps’sika (UKY).

3 METOI0 BCTAaHOBJICHHS MOXJIMBOCTI 3aCTOCYBaHHS B pallloHaX CBHHEH
KOpMOBOI ~ J100aBKM 13  BEpMHUIyMYyCy HaMU NpOBEJIEHa  JOCIIPKCHHS Ha
BiJirojliBesibHOMY Maiinanuuky BAT Arpomnpaiim Xongaunr. J{is nporo chopmyBaiu
KOHTPOJBHY 1 JOCHIHY Tpymy  MOJIOAHSKY cBuHEH 1o 30 TodiB B KOXHIM.
MosoiHK KOHTPOJILHOI TIpYNHU CIOKHWBAaB CTAaHJAPTHUNH KOMOIKOpM,  Jpyroi
nociigaoi 95% komOikopmy 1 5% cyxoro Bepmurymycy a Tpetboi —  90%
koMOikopmy 1 10% cyxoro BepMUTYyMYCY. Exonomiuny  e(eKTHUBHICTH
po3paxoByBaiu 3a [6].

Oco0nuBOIO BIJIMIHHICTIO Y€pBOHOro KamidopHiiicbkoro ueps’sika (HUKY) Bia
IHIIMX TPEJACTABHUKIB KUIBYACTUX YEpPB’SAKIB € TaKli YMHHHUKU: MIBUIKHA pICT
MOMYJISIi, KOJEKTUBHUM CHOCIO KUTTS, Maja CXWIbHICTh JO  Mirparlii,
KUTTECTINKICTh, HECHAKEPJIUBICTh, BUCOKA TEXHOJIOT1YHICTD.

OcHOBHI (akTOpH, Kl CYTTE€BO BIUIMBAIOTH HA >KUTTS YepB’dKIB — L€ DKa ,
BoAa 1 temmeparypa. OcHoBoto xapuyBaHHs UKY e opraniuni Biaxoau (xapqOBl
BIJIXO/IM, THIA TBapWH 1 MTaxiB, BIAXOAW MPOMHUCIOBOCTI: Oapja, »KOM, MHUBHA
IpoOuHa, 1etoI03a Ta iH.). OnTuManbHa BOJIOTICTh CyOCTpary njsi KOMGOPTHOTO
KUTTS  depB'sika — 75-85%. [Ipu Bomorocti 35% ranbmMyeTbcsi pO3BUTOK YEPB’SIKIB,
mpu BoJiorocTi 25% BOHM BUCHXalOTh, a mnpu Bosiorocti 100% 3amuxaroTbes.
OnTumanbHa Temmeparypa mis pobotu Ta xurts UKU @ +15 — +30 °C. Ilpu
temmeparypi + 4°C IpUNMHACTLCS KUTTCMISAIBHICTL YEPB’AKiB, 4 IIPU TEMIIEpaTypi
+42°C — runyTs.

Pozsutok momynsauii YKY B ontumanbHux ymoBax: KoxkHi 7-10 naHIB
BIIOYBA€ThCS TIEPEXpPECHE 3aIUTiAHEHHS JBOX YEpB'SKIB, 10 NPU3BOJIUTH [0
YTBOPEHHS JBOX f€llb (KOKOHIB), SIKI JI03pIBAlOTh 1 PO3KPUBAIOTHCA MPOTATOM 2-3
TUXHIB (21 nens). fife (kokoH) MicTUTh BiJ 1-20 manbkiB yepB’ska. [omyBaHHS
BiIOyBaeThcsl y Mipy noimanus 70-80% xopmoBoro cyoctpaty. [lpum HanmipHii
HAsSIBHOCTI TOXHUBHOTO CyOCTpaTy Ta 3a YMOBHU OINTUMAJbHOTO  Miclsl s
PO3MHOKEHHS B1AOYBAETHCS MAKCUMAIBHUN IPUPICT MOIYJISALI].
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PosrnsHemMo jexinbka BapiaHTiB mHIibHOCTI 3acenenHs YKY B cramionapHi
oyptu. Ilpuxnan 1: Ilpu 3acenenni momyssiii YKY minmeHicTIO 2-2,5 KT 6ioMacH
uepp’sakiB Ha 1 M? Gyprax 4YepB'SKM IOYMHAIOTh AKTUBHO BiIKIAgaTH KOKOHH,
«pO3yMIOUM», IO KOPMY BHCTAUYWTh iM Ta iXHROMY IIOTOMCTBY. Bi3zyanpHO
BCTAHOBJICHO, 1110 32 TAKOT CXEMHU YEpPB’SIKH JOCATAIOTh JOBXKUHH 10 10 cM 1 giameTp
5 mM. Timo yepB’sIKiB TOBCTE, MIIJIbHE 1 akTUBHE. KOKOHM JOCUTH BENHKI (10 2MM),
MarTh MPYXKHY IIIJIbHY OOOJIOHKY 1 SICKpaBe 30JI0TUCTE 3a0apBJICHHS, ONUINATh TIPU
COHSIYHOMY OCBITJIEHHI, OUIbINIA KIJTBKICTh KOKOHIB (60-70%) 3HaX0IUThCA B poOOUiii
30H1 (30Ha roayBanHs) 1 MmeHma ( 30-40%) Hkde podouoi 30uu ( Ha piBHI 15-30 cm).
VY pobouiit 30HI CIIOCTEPIraeThCs HAsBHICTh MalbKiB 1 mimiTkiB. [Tomymsmis YKY
jocsrna MKy po3BUTKY ITPpU  cHiBBigHOmeHHi 10 kr ueps’sikiB Ha 1 M? Gypra. Lle €
CUTHAQJIOM JUJII PO3CEJICHHS YepB’SIKIB Ha HOBI TEpPUTOpPIi ab0 iX BHIIYYEHHS SIK
Olomacu.

[Mpuknan 2: Ilpu 3acenenni nmomyJssinii YKY Bucokoro miuibHICTIO (5-6 Kr
Giomacu uepB'skie Ha 1 M? Oypra) orpumyemo HacTynHi mami. Llimemicts YKY
oy’ke BHCOKa. BizyanbHO (DIKCYIOTbCA Taki IMOKA3HUKH: MIBHJKICTh TOiTaHHA
cyOCcTpary, CTpyKTypa, Maca TnomyJsiiii. BcraHoBieHo, 1m0 mpu Takikd  cxemi
cyOcTpaT 13 BUCOKOIO IMIBUKICTIO MOAAETHCS OJJHOYACHO SIK Y poOO0Uiii 30H1, Tak 1 MO
BCbOMY (PPOHTY T'OJIIBIII.

[Tomrymstis yeps’sakiB Ha 90% cKi1aiaeTbes 3 JOPOCAUX OCOOMH 1 MiUTITKIB.
YepBu MaroTh NPAKTUYHO OJIHAKOBUH po3Mip 5-7 ¢cM B JOBXKHUHY 1 Jl1aMeTp J0
2,5 mMm. KoxkxoniB y poOouiii 30HI Hemae, HMXKYe pobouoi 30HM (15-30 cwm)
CHOCTepiracThesl HeBelnMKa KinbkicTh (Menme 1000 mr/m?) posmipom mo 1,5 mwm.
Biomaca ueps'akis nepesumiye 10 xr/m?. CraumionapHi OypTH CTOSTh Ha Mici
npotsirom  6-8 MicsliB, a TMOTIM MPOBOJUTHCS BHIMKAa 4YEpB’SKIB Ta 301p
BEPMHUKOMIIOCTY-CHPIIIO.

Otpumana toBapHa 0iomaca UKY peanizyeThes 3a mpu3HaueHHSIM. MaTouHe
MOTOMIB'S BUKOPUCTOBYEThCS JIJIsi  30UIBLIEHHS IUION] BUPOOHUNITBA 1 peamizamii
MarazgHam Ta puOHHM (depmaMm, a BEPMHUKOMIIOCT-CHUPEIh HANpPAaBISETHCS Ha
nepepooKy.

TexHomoris BEPMUKOMIIOCTYBaHHSI ~ «KPOKYIOYa  Tpsiia» JI03BOJISIE
3MIMCHIOBATA BEPMUKOMIIOCTYBAHHS SIK Y BIAKPUTOMY TPYHTI, TaK 1 B IPUMIIIICHHSIX.
Bona ckimamaetbcs 3 KIUTBKOX OMEpaliiii: miAroToBka cyOcTpaTy, (opMyBaHHS
cTapToBoro OypTta, 3aceieHHs Oypra momyJisiuiero UKY, mpoBeneHHs KOHTPOIIO 3a
ajanTarli€ro, roayBaHHs, 301p 4epB’AKiB, BEPMUKOMIIOCTY-CHPIIIO, CTBOPEHHSI YMOB
Tt Tymidikarii Ta MiHepasi3arii BEpMHUKOMIIOCTY, Cemapallis BEpMUKOMIIOCTY Ta
foro 30epiraHHs.

[linroToBka  cyOcTpaTy Tmojira€ B MOMEPEAHBOMY  MPUPOTHOMY
KOMITOCTYBaHH1 MEPETHOI0 MPOTATroM 2-3 MICSAIIB Ha BYJUIl Y BIAKPUTOMY TPYHTI.
CnouaTtky, 3 mnonepeaHb0 (HEPMEHTOBAHOTO OPraHIYHOTO CyOCTpaTry TOTYIOTh
0a3zoBuil cyOcTpaT, 3 HBOrO Ha OETOHHIA MIJAJI031 BJIAIITOBYIOTh MOAYIIKY
MalOyTHHOrO BepMUOYpTy, Ha HHOro BUKIIaa€ThCS CTAPTOBUN HACTHII 13 CyOCTpary
mupunoro  80-100 cm 1 Bucotoro 20-30 cm. [loBkMHA 3alIeKUTh BlJ PO3MIPIB
MpUMIIIIEHHST a00 MaljaHYrKa JIsi KOMIIOCTyBaHHs (puc.1).
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AnanTaiiro 4epB’sKiB BHU3HAYAIOTh HACTyMHUM 4YWHOM. CroyaTky poOJATh
nmpoOy Ha TOTOBHICTh CyOCTpary, KJIaayTh Ha HbOro Oym3bko 10 depB'skiB i
MPOBOAATH CHOCTEPEKEHHs MpOTsIroM 2-3 xBuinuH. CyOcTpaT paxyeTrbecs TOTOBUM
AKIIO MiCIsl 3aKiHYEHHS TPhOX XBUJIMH IMPH COHSYHOMY OCBITJIGHHI BCl U€pB'SKU
3axoBaJIMCA y CyOCTpati. SIKIIO MPOTATOM TPbOX XBWJIMH YEPB'SAKH 3aJIMIIAIOTHCS Ha
MOBEPXHI CyOCTpaTy BapTO MPOJIOBKUTH HOTr0 KOMIIOCTYBaTH (6arato amiaky).

[ToTim gaHuii cyOcTpaT 3aceisieThCsl MOMYJIALIEI0 KOMIOCTHHX YEpB'SKIB
Buny Eisenia fetida 3 pospaxynky ma Im? 2-2.5 kr KKY. Yepes 7-10 aniB 3Bepxy
OypTa HaapoBYIOTbCS KOpMOBHM cyOcTpar mapom B 7-10 cm 1 3Bonoxkyethes. Lli
orepallii TOBTOPIOIOTh PETYJISIPHO /10 TUX Iip, MOKU BUCOTa OypTy He nocsrae 60-90
cM. 3 LbOTO MOMEHTY HalllapyBaHHS HIATOTOBJIEHOIO (PEPMEHTOBAHOTO KOPMOBOI'O
cyOcTpaTy JIs KOMIIOCTHHX YEPB'SKIB 1 3BOJIOKCHHS 3/IIMCHIOIOTH TUTBKH 3 OJHOTO
OOKy cgp))MOBaHoro CTall0HapHOTo OypTy.

4 T

Takox MIKUBIECHHS BEPMHUKYJIBTYPH KOPMOBUM CYOCTpaToM MOYHMHAIOTh
[UISIXOM HalllapyBaHHS TUTBKH 3 OJTHOTO OOKY.

[lepioguuHO NPOBOIUTHCS 3BOJIOKEHHS BOJOIO METOJOM JAOUIYBaHHS abo
po3nuIIeHHS (BOJIOTICTh CyOCTpaty moBuHHA OyTH 75-85%). BypT, 110 3HAXOAUTHCS
y NPUMIIIEHHI YKPHUBA€ETHhCS arpoOBOJIOKHOM, a AKIIO Ha BYJIULI — coiomoro. [lap
cosiomu Jitom 10-15 cm, a B3uMKky 50cm. Ilepion amanrariii Big0OyBa€ThCs MPOTITOM
14-30 nuiB. IloumHarouu 3 nepioay aganTailii 31HCHIOETHCS MOCTIHHUNA KOHTPOJIb 3a
TeMIepaTyporo, BOJIOTICTIO KOPMOBOI'O CyOCTparty.

["oniBst MPOBOAUTHCS Y MIPY IMOiJIaHHS MONEPEIHbOI MOPIli KOMITOCTY Ha 95-
100%. Ilepuri 2-2,5 micsii 4epB'sSKiB TOAyIOTh OJIMH pa3 Ha TWXKIEHb. Y MIpy
npupocTy GlomMacu yepB'sika MPUOIU3HO Yepe3 2,5 Micsli royBaHHs IpOBOASTH 1,5-
2 pa3u Ha TWxaeHb. CyOcTpaT yKianaeTbCsl BiJ cepelvMHHU (BepLIMHH) OypTa 10
MiJJIOTH TOCTIHHO 3 OJHOTO OOKY y HampsAMKYy pyxy rpsaau. Bucora mapy 8-10 cm
(6mmspko 100 mitpis/1m?). Ilpu Buxomi Oypra B poOOYMil PEXHMM IIPOAYKTUBHICTH
1epepoOKH KOpMOBOro cyocTpaty Ha 1m? ctanoBuTE 600 1/MicsAnp .

144



Agrarian Bulletin of the Black Sea Littoral. 2025, Issue 114
ISSN2707-1162 (online) ISSN 2707-1154 (print)

[Mepuunii 30ip BEpMUKOMITOCTA -CHUPIIIO 31ACHIOETHCS HE paHille HiXK Yepes3

4 wmicsmi. Po3mipu Oypra Ha 11eif MOMEHT MOBHUHHI CTAaHOBUTHU: BHCOTa 1M, IIMpUHA
2M. 3pi3 MPOBOIUTHUCS 3 IPOTHIICKHOTO OOKY BiJl 30HU rofiBii ( puC.2)..

3i0panuii 3 OypTiB BEPMHUKOMIIOCT-CHUPEIh BIANPABISIETBCS HA UITHKY

depmenTanii Ta rymidikarii (3aKpUTU TPYHT, IPUMIIICHHS, 10 MPOBITPIOETHCA, O€3

MPSIMUX COHAYHUX MPOMEHIB).

-

Pucynok 2. [ligpizanns OypTiB

Jle yKIamaeThCcsi BUCOTOIO 1.5-2M 1711 MOJAIBIIOTO AO3PiBaHHS Ta MOBIILHOTO
OPUPOJHOTO CYIIHHS 10 Bojorocti Omuszpko 40% mporsrom 1-2  wicsmiB.
Mikpooprauizmu, Oaktepii Ta TpubOW B TOW MEpioA MPOAOBKYIOTh PO3KJIaJaHHS
OpraHiki Ha MIKpO- Ta MaKpOEJIIEMEHTH BKe 0€3 y4acTi YepB'sKiB.

[Ticnst 3aBepIIeHHS] TEPMiHY J103pIBaHHS BEPMUKOMIIOCTY 1 BOJIOTOCT1 OJIU3BKO
40% 3mifCHIOETBCA cemapailisi BepMHUKYJIbTypH. Jlisi cemapaiiii BUKOPUCTOBYETHCS
cenaparop OapabanHoro tumy (22-24 06/3a xB. JliameTp yapyHKu cuTa - SMM ( puc.
3)

30epiraHHsi BEPMHKOMIIOCTY  3JIHCHIOETBCS B  CYXMX IPOXOJOJHHUX
MPUMILIEHHSAX HAaBaJIOM Yy MIIIKax abo Oir-0erax 3 MoJieTUJIEHOBOIO BKIIAJKOIO MpH
temnepatypi +1 - + 25 0C.

Pucynok 3. YcranoBka i cemaparii 4epB’sKiB.
\ p p

145



Agrarian Bulletin of the Black Sea Littoral. 2025, Issue 114
ISSN2707-1162 (online) ISSN 2707-1154 (print)

TexHOMOTII BEPMUKOMITOCTYBAaHHS y CTAIllOHAPHUX OypTax Ma€ B CBOEMY
CKJIa/ll aHAJIOTIYH1 omeparli o i y «KpOKYIOYOi rpsiin». Ajie BOHO BiJIPI3HAETHCS
XapaKTepOM T'OJyBaHHs, 300pOM BEPMHKYJBTYpPU Ta BEPMUKOMIIOCTY-CUPIIIO.

['oxyBanHS MPOBOASITH KOXHI 7-10 JHIB IIISXOM HAIIapOBYBAaHHS 3BEPXY
KOPMOBOTO cyOcTpary ToBmuHOIW 7-10 cM 1 3BojoKyBaHHS Bojoro.  Lli omeparrii
MOBTOPIOIOTH PETYJISIPHO JI0 TUX TP, MOKU BUCOTa OypTy He aocarue 60-90 cMm ( puc.
4). Hactynanum xpokom € Bumanka nonyisamii YKY s kiHieBoro 300py
BEPMHUKOMIIOCTY-CUPLISL.

A b B
Pucynok 4. BepMuKOMIIOCTyBaHHsI B CTallloOHapHUX OypTax: A - BUa 300Ky,
b — Bun 3Bepxy, B — y npumiienHi
Bumanka BinOyBaeThcsi HAcTynmHuM 4HMHOM (puc.S). Crodatky CBIKUUH

KOPMOBHUH cyOCcTpaT MOTPIOHO HAKIACTH B CITYACTI SIIIUKHU 1 PO3MICTUTH iX IO BCIH
noBepxHi Oypra. UYepp’sku pedIeKTOPHO MITPYHOUM 3a KOpMoM  3a 2-3 1Hi
3aMoB3al0Th y CyOCTpaT, Miciig 4Oro iX 3HIMAlOTh Ta MEPEHOCATh Ha HOBE MicCIe IS
dbopmyBaHHS CTapTOBOTO OYypTa, ado nyst 300py 6iomacu UKY.

Buimky momysnsmnii moTpiOHO MpOBOAUTH HE MEHIIEe TphoX pasiB. Ilicas woro
ciin 3poOuTH may3y Ha 3-4 TIXKHIB, 3a Ky BiIOYIUTHCS O3piBaHHS KOKOHIB Y
BEpMUTYMYCl 1 BUXiJ Mayibka 4YepB’skiB. [[aml mpoBOAUTHCSA KiHIEBA BUMAaHKa
Manbka. Ilicns  3akiHueHHs 30opy — nmomyssuiro YKY  BignpaBisieTbess  3a
MPU3HAYCHHSAM, BEPMHUKOMIIOCT-CHPEIh - Ha AUIIHKY (epMeHTalii Ta Tymidikarii.
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i B e X2 -
Pucynok 5. Bumanka BepMUKYJIbTYpH 13 OypTa.
TexHomoriE BEPMUKOMIIOCTYBaHHS Y peakTopl Oe3nepepBHOI Mii € HalOIbII
cydacHOl0. BoHa 311iiCHIOETBCS y peakTopl Oe3nepepBHOI ii, AKUH NpU3HAYCHHNA
UL  TTIOTOKOBOTO BEPMHUKOMIIOCTYBaHHS Yy BHPOOHMUYMX MPUMILIEHHSAX (puc. 6).
Bepmupeakrop mae Gopmy mpsSMOKYTHOTrO Tapajienieninena 3 po3MipaMu poOodoi
Kamepu: noBxkuHa 245 cm, mmpuna 104 cm, Bucora 90 cMm. Ilinoma pobouoi 30HU -
2.5Mm2, 06'eM pobodoi kamepu -2.3m3.

PucyHok 6. 3aranbHuii BUIJISA BepMUpeEaKkTopa Oe3mepepBHOI Mii 3 PyYHUM
MIPUBOIOM

JlHO BepMHpeakTopa Ma€ CIT4acTy OCHOBY 3 po3mipoMm Biuka (200x50 mm ),
HaJ{ CITKOIO PO3MIIIEHUN MiAPI3HUK MexaHi3M. BiH CKIagaeTbcsi 3  YOTHPHOX
Hampapisitounx (mpodtpyoda 40 x 40MM), 1O SAKUX PyXa€ThCS HIK Y3JI0BXK pEaKkTopa.
Pyx HOa 3[1HCHIOETHCS 32 PaXyHOK BCTAHOBJICHUX MO TOPLISIX PEAKTOpa MEXaHIYHUX
ne6110k (900 kr).

TexHonoriyHi  omepaiii y peakTopi BiIOYBAa€TbCS  HACTYIHUM YHHOM.
Cnouarky Mo BCiM IUIONII JHA peakTopa 3acTeNsaeTbcsi KapToH B pobOouy 30HY
MO/AE€ThCSI KOPMOBUM cyOcTpaT ne BiH nepepoOmnserscss nomyssimiero YKY. Ha
KapTOH HAKJIAa/Ia€ThCsd KOPMOBHUHM CyOCTpaT 3 MATOUYHUM MOTOMIB'AM y miponopiii 250
kr cyoctpary: 25kr UKY 1 3akpuBaeTbcsi arpoBosiokHOM (miHO(MOI0M). Bosmoricts
cyOctpaty nmoBunHa 0ytu 85%.
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Y mepion amantaitis (14 mHIB MiCIA 3aceleHHS) BAXJIMBO CIIJKyBaTH 3a
HAsBHICTIO 1K1, TeMIiepaTypoio i BosoricTio. OntumansHa poboda TeMrepatypa y
BepmipeakTopi +15 - +30 ° C, Bonoricts y po6ouiit kamepi -75% - 85% . KopmoBnii
cyOcTpaT mojmaeThes 3 Bojorictio 85% - 95%, ph 6.5 —7.2.

['ogyBaHHS 31CHIOETBCS 2 pa3y Ha THXKJIEHb B Mipy mepepoOku cyOcTpary B
poOouiil 30H1 BepmupeakTtopa Ha 90-95%, y nBa eramu. CrnoyaTky Mmap KopMy
ToBIIMHOIWO 8-10 cM Haknamaetbes Ha 50% rmiom 30HM TOayBaHHS. K TIIBKH
YepB'SK TOBHICTIO 3aHYpPUBCS Yy MEpIly YaCTHMHY KOPMOBOI 30HHU, MPOBOJUTHCS
3aKia/iKa APYyToi MOJOBUHU KOPMY.

[Tepruii 3pi3 KOMIIOCTY-CUPIS 3JIMCHIOETHCS Y MIpy 3allOBHEHHS PO00YOi
kamepu Ha 85 - 95% (He panime HDK 4 Micsml Bin crapty). HacTtymHi 3pizu
MPOBOAMTHCS TEepel TOAYBaHHSM IPH 3alOBHEHHI pobouoi kamepu Ha 90 -95%.
IIpoxia HOXka B 0JiMH O1K 3pi3a€ 4 CM BEPMUKOMIIOCTY- CHUPIIS, 3pi3 Y ABa MPOXOAM -
8cm, ( 0.2m% cupro ). 3i6panuii BEpMUKOMIIOCT-CHPELh BiANPABISAcCS HaA IiISHKY
rymidikamii ajig MOJAIbIIOT0 J03PIBaHHS. [IpoayKTUBHICTE BEpMHUpPEAKTOpA:
nepepobka rHoro BPX 13500 kr/pik, BUX1JT BEpMUKOMIIOCTY- cupls - 8,1 TOHH/IK,
npupict nomyanii KKY npubnuzno 3 kr/micsis.

Buxoasun 3 pe3ynbTaTiB JOCHIKEHb, sKi Oyiau  mpoBeieHl Ha 0asi
nutomHuka TOB Jlira Conap mMokHa 3poOUTH HACTYMHE 3aKIIOYCHHS.

[TopiBHIOIOYM TEXHOJOTII «KPOKYIOUHUX OYpTIB» Ta «CTalllOHAPHUX OYpPTIBY .
CHiJ 3a3HAYUTH, II0 BUHM MAIOTh CHIJIbHI MOMIJIMBOCTI JJI peajizaiii sSK Ha
BIIKPUTHUX JIUISHKAX Ta 1 B 3aKpUTUX MicIX ( migBaigu, Oy/iBi, aHTapu, TEIUIUI )
0e3 101aTKOBUX (pIHAHCOBUX BKJIAJIEHb 32 PaXyHOK MIBUIAKOTO pocTy momyssii YKY
. AJle TEXHOJIOT1sl «CTaIllOHApHUX OypTiB» Ma€ TakKi HEJIOMIKH :

-lp¥ 3HAYHOMY MaclTa0yBaHHI 30UIbIIYETHCS HABAaHTAXKEHHS Ha (I3UYHY
CUJIy B JOCUTbh CTHCIMU NEpioJ Juisi 0OCIyroByBaHHSI MPOLIECY BUMAHKHU OIS
Ta MEpPECeIeHHs B HOB1 MIATOTOBJIEHI OYPTH 13 OJTHOTO B TPU IO 3aBEPUICHHIO IIUKITY
BEPMHUKOMITOCTYBAHHS .

-lp¥ BUKOPUCTaHI OrOpOX1 TaKOXK 3pOCTAIOTh (PIHAHCOBI BUTpATH  Ha
npuAOaHHS TO MOHTAX IO MEPUMETPY HOBUX OYPTIB;

-OTpiIOHO TIOCTIHHO MATH BEIMKY KUIBKICTh SIIUKIB JJII BHUMaHKH Ta
TPaHCTIOPTYBAHHS MOMYJIALII].

-301p BEPMHUKOMIIOCTY 3IIMCHIOEThCS OAMH pa3 koxkHi 180-240 nuiB ( B
cepenuboMy 1,5 pasu Ha piK);

3 Meroro miABUIICHHS  €deKTHBHOCTI BEpMUKOMIIOCTYBAHHSI HaMu
3aMpoBa/KeHa TEXHOJIOTIA Ta3 3BaHOI «KPOKyH4HX OypTiB». BoHa mae MOXIMBICTH
MPOBOIUTH Oe3nepeOiifHII TeXHOJOTIYHUN TPOIeC OTPUMAHHS BEPMUKOMIIOCTCTY
BIIPOJIOBK YChOTO POKY (3aMiCTh JBOX pa3iB Ha piK), IO B CBOIO 4epry 3alde3neuye
CTaOUIbHUIM Tpolec BUPOOHUIITBA 3 OJIHAKOBUM PO3MOJALTIOM (DIHAHCOBUX Ta
¢13uuHMX 3arpaT Ha Becb mnepiof. KpiM TOoro, BOHa Ja€e  MOXJIMBICTb
BIIPOBA)KYBAaTH JOCATTH IIBHUIKOTO MacITabyBaHHS 3a paXxyHOK CIeI[3aco0iB Ta
MexaHi3allli Ta 3MEHIIEHHsI OTepalliil OB’ I3aHUX 3 PYYHOIO Mpalieto.

Po3rnssHeMo Temep A MOPIBHSAHHS TEXHOJOTII0 BEPMHUKOMIIOCTYBaHHS 3a
JIOTIOMOTOI0  BEPMUPEAKTOPiB HemepepBHOI nii. Jlana TexHomoris po3pobiieHa ajis
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IiJBHILECHHS NPOJAYKTHBHOCTI BEPMHKOMIIOCTYBAHHA Ha 1M’ IUIOIIi y 3aKpHTHX
NPUMIIIEHHAX 3 TemrneparypHuM pexxumoM +10 - +30 C. Bona 3abe3neuye mMOBHY
aBTOMATHU3AIII{IO MPOLIECIB, 3MEHIIIYE COOIBAPTOCTI BEPMUKOMIIOCTY, 1a€ MOXKIIUBICTh
KOHTpOJtOBaTH (Pi3nyHI mapaMmeTpu (TeMIiepaTypa, BOJOTICTh, HACHYCHICTh KHCHEM )
miJ] 4ac BEPMHUKOMIIOCTYBAaHHS 1 JOCTYNHA 10 IIHPOKOTO BIPOBAKEHHA Y
JIOMOTOCTIOapCTBaX, (epMEpPChKUX TOCHIoAapcTBaX, TBApUHHUIIBKUX (PepMmax Ta
1H.). EeKTUBHICTb pO3TIIAHYTUX TEXHOJIOT1H HaBeaeHay TaOmuii 1.

Jani  Tabmmmi 1 cBiguath Mmpo Te, MO BUPOOHMIITBO  BEPMUTYMYCY 1
BEPMUKYJIBTYpU 3aJ€KUTh B  TEXHOJOrli  BEpMHKYJbTyBaHHsA. Hampukian,
TEXHOJIOT 1S BEpPMUKYJIBTYBaHHS Y KPOKYIOUHMX OypTax MOPIBHSHO 13
CTAal[iOHAPHUMH B PO3PaxyHKy Ha 1 M2 JI03BOJISIE 30UIBIIUTH BUPOOHUIITBO
Bepmurymycy B 1,68 pazu, BepMmukynasTypu B 1,87 pasu.

Tabmus 1
EdexkTuBHICTD Pi3HUX TEXHOJIOTIH BEPMHUKOMIIOCTYBAHHSA 3 PO3PAXyHKY HA
1 Mm% o ruoxo

IToxa3Huk CrartionapHi Kpokyroui BepMmupe-
OypTu OoypTu aktop 0e3
nepepBHOI i
Kinbkicth mepepo6sieHoro 2400 4050 5400
THOIO, KI/pik Ha 1 M?
Buxig BepMuUKOMITOCTY- 1200 2025 3240
CHUpIIS, KT
KonkypenTHa niina 1 kr 15 15 15
BEPMUTYMYCY, T'PH
[lina BepMuUTyMYyCY, BCHOTO, 18, 00 30,37 48,60
THUC. TPH
Co6iBapricTh 1 KT 2,74 1,61 1,22
BEPMUTYMYCY, TPH
PiBens perrabensHOCTI, %0 5,4 9,1 12,0
[Tpupict momynsmii YKY 3a 16 30 45
pIK, KT
[Mina 1 Kr BEepMHUIPOAYKIIIi, 600 600 600
I'pH
[{ina BepMHUIIPOAYKIIIi, 9600 18000 27000
BCHOTO, TPH
Cob6iBapTicTh 1 kT 65 55 25
BEPMUIIPOAYKIIii, TPH
PiBenp peHTabenbHOCTI, % 9,2 10,9 24

TexHoJoris BEpMUKOMIIOCTYBAaHHSA Yy pEaKTOpax HEPEpPUBHOI [I1i MOPIBHSIHO
3 «KPOKYIOUMMHM OypTaMu» [03BOIS€ 30UIBIIMTH B pO3paxyHKy Ha 1 M2
BUpOOHUIITBO BepMurymycy y 1,60 pasu, a BepMukynbtypu i 1,43 paszu
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TexHoOTisI BEpMUKOMIIOCTYBAaHHSI y PEaKTOpax HEPEpUBHOI Jii MOPIBHIHO
3 «CTaliOHApHUMHU OypTaMu» JO3BOJISE€ 30UIBIIMTH B pO3paxyHKy Ha | M2
BUPOOHMIITBO BepMUTYMyCy B 2,70 pas3u, a BEpMUKYJIBTYpH B 2,68 pas3u , 3HU3UTU
co0iBapTICTh BepMHUTyMyCy B 2,24, a BEpMUKYJIBTYpH y 2,6 pa3u Ta MiABUIIUTH
piBeHb peHTabenbHoCTI B 2,22 12,6 pasu BiAMOBIAHO.

[TpoBeneHa Hamu a BUpOOHMYA TMEpEeBIpKa HA BIATOJIBEIBHOMY MalJaHUUKY
BAT ArpomnpaiiMm XoJauHr  TiaTBEpauia €(EeKTUBHICTh  3aCTOCYBaHHS
BEpMUTYMYCY Yy TOJIBJII CBHHEH. Pe3ynbTaTu AOCIIKEHbh HaBEJEHO B TaOIHIII 2.

Taomurg 2
Pe3yabTaTH 3aCTOCYBAHHSI CYXOI0 BEPMHUKOMIIOCTY NPH BirOodiBJIi CBHHEH,
N=mo 30 rojiB B KOXKHii rpymi

[Toka3Huk ['pyna
|-xoHTpOJIbHA llI-nocmiguna Ill-gocmiana
JKuBa maca Ha 42,51 + 0,28 42,23+ 0,34 42,97+ 0,21

MOYaTKy JOCHIAY Y
Bii 120 gHIB, KT

JKuBa mMaca B KIHII 92,31+ 0,58 96,03+ 0,77*** | 100,40+ 0,89***
nociiny, y Bimi 165
ITHIB. KT

CepenHpo000BUMI 766,30+ 5,68 827,69+ 7,23 883,53+ 9,58

MPUPICT, T

[Tpumitka: *** - p <0,001; BiporigHicTe BIAMIHHOCTEH 3a3Hau4€HA B1IHOCHO
0a30BOT0 BapiaHTy.

Jani Ttabmuii 2 cBigdarth, 1o mpo Te, mo moxomxHsk |I-i 1 -1 mocmigaux rpymn
IepeBa)kaB CBOIX aHAJIOTIB 3a KMBOI Macor BiamoBigHo Ha 4,02 1 8,76%, a 3a
cepeaHr01000BUM mprpocToM — Ha 7,92 115,29%.

BHCHOBKH Ta mHepcHeKTHBM MOJAJIBIIMX AOCHiIKeHb. BcTaHoBIeHO, 10
TEXHOJIOT1i KOMIIOCTYBAaHHSI Y «CTaI[lOHAPHUX OypTax» Ta «KPOKYHUHX OypTax»
IpU HEBEIMKHUX IUIONIAX BUPOOHUIITB 3 PYYHOIO MpaICl0 MAalOTh Maike OJHAKOBI
MOKa3HUKHU 32 (PI3MYyHUMU 1 (PIHAHCOBUMH 3aTPATAMH.

BuszHaueHo, 1m0 TEXHONOTiIS BEPMHUKOMIIOCTYBAaHHS y peakTopax
HEMpPEepUBHOI /i IpHU MacIITAOHOMY MEXaH130BaHOMY BUPOOHHUIITBI Ja€ MOKJIMBICTD
30UTBIIMTH OOCSTH BUPOOHHUIITBA, 3MEHIIWTH BUTPATU (PI3UYHOI Mpaml 1 3HU3UTU
co01BapTICTh BEPMUIPOLYKIIIi.

JoBenena MoxuMBICTH  BuUKopucTaHHa 10% cyxoro BepMUTyMyCy B
KOHIIGHTPATHOMY  palliOHl 3 METOI0 TiJBUIIECHHS >KUBOI MacH Ta €HEpPrii pOoCTy
MOJIOJHSAKY CBUHEU.

Ilepcnekmusu nodanvuiux 0ocniodcews OymyTh CIPSMOBaHI HA BHU3HAUCHHS
€(eKTUBHOCTI 3aCTOCYBaHHS BEPMUTYMYCY 1 IPOAYKTIB MOro nepepoOKu mpu
BUPOOHHUIITBI KOPMIB Ta TMPOMYKIIi CBUHAPCTBA.
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PROMISING METHODS OF MANURE UTILIZATION AND USE OF
VERMOPRODUCTS IN PIG FARMING

Abstract

A study was conducted to determine the methods of manure utilization and the use of
vermicompost in pig farming. The study was conducted in the conditions of LLC "LIGA COJIAP",
Zaporizhzhia region and LLC "Agroprime Holding" Odessa region. The characteristics of various
operations and processes (preparation, structure and mass of the population, monitoring of
population development, extraction of worms, collection of vermicompost and its repackaging) are
given. (substrate preparation, vermiculture settlement, worm adaptation, nutrient substrate
consumption rate, settlement density, population structure and mass, population development
monitoring, worm extraction, vermicompost collection and its repackaging), which characterized a
particular vermiculture technology. It was found that the production of vermihumus and
vermiculture (California worms), depends on the vermiculture technology. It has been established
that for manure utilization it is advisable to use modern vermicomposting technologies, namely in
continuous vermireactors. In particular, when using vermicomposting technology in continuous
reactors compared to "stationary banks", the production of vermihumus per 1 m2 increases by 2.70
times, and vermiculture by 2.68 times, the cost of vermicompost is reduced by 2.24 times, and
vermiculture by 2.6 times, and the level of profitability increases by 2.22 and 2.6 times, respectively.
It has been established that the technology of vermicomposting in continuous reactors makes it
possible to increase production volumes, reduce physical labor costs and reduce the cost of
vermiproduction.

It has been proven that the introduction of 5 and 10% of dry vermihumus contributes to an
increase in the average daily gain in live weight by 7.92 and 15.29%, respectively, and in live
weight by 4.02 and 8.76%.

Keywords: manure, California worms, vermihumus, stationary piles, walking piles,
vermireactor, live weight, fattening young stock, economic efficiency.
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PROCESSING AND DISINFECTION OF BARLEY FEED GRAIN

Abstract

Seeds are biological entities known to release water through respiration. Within a silo, this
moisture is distributed upward due to convective air currents. This phenomenon occurs as a result of
the temperature differential between the warmer seeds at the silo's center and the cooler walls. If
grain is stored at a humidity level below 12% and protected from insect infestation, increases in
humidity in the upper layers of the seeds will likely remain minimal.

Conversely, should the grain be stored with humidity exceeding 12%, sufficient moisture can
develop on the upper layer, fostering mold growth. Such conditions lead to microbial proliferation,
rendering the grain unsuitable for livestock, poultry feed, and other by-products. Consequently, the
eradication of harmful microflora during grain processing and storage represents a critical concern
for farmers. Deficiencies in the final product may arise from the utilization of low-quality grain,
deviations from production protocols, and non-adherence to established storage conditions and
requirements.

The primary defects comprise impairments in organic and physicochemical properties, as
well as microdefects. To avert contamination of food products, grains, and seeds, it is imperative
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that food grains undergo sterilization and disinfection above the prescribed standards prior to
storage and transportation. The predominant methods of sterilization and disinfection include
chemical coatings, thermal treatments, and cold treatments, or a combination of these biological
approaches.

A key factor contributing to spoilage is the moisture content of the grains; thus, heating,
utilizing the dry heat mechanism, has gained acceptance among major storage and transportation
entities. To inhibit microbial activity, ultraviolet radiation (UV radiation) serves as an effective
treatment method, utilized to disrupt microbial activity and eliminate grain pests through the
interaction with electromagnetic radiation in the spectrum between visible light and X-rays.
Keywords: barley, spoilage, processing, quality, exposure.

Introduction. Improving the quality of seeds is one of the most important
Issues in agricultural production, which allows not only to increase grain yields but
also to reduce the specific costs of its processing. The negative impact of
microorganisms is an important factor that reduces the quality of grain and causes its
deterioration. Microorganisms attach to grain during the growing season.

During harvesting and processing, when seeds come into contact with soil
particles, the number and composition of microorganisms on the grain surface
increases. The growth, development and formation of fruits occur in conditions of
high microbial content, so the surface of grain and seeds of all crops, regardless of
age and quality, contains microorganisms. Obviously, there is a need for surface
treatment to control plant pests [1, 2, 4].

Analysis of recent research and publications. Grain microflora consists of
microorganisms that live on plants. They can be divided into epiphytic
microorganisms endemic to each genus and species of plants, parasitic
microorganisms that parasitise plants, parasitic microorganisms that accidentally
parasitise plants, and microorganisms that enter the grain mass during harvesting or
improper storage and handling.

Grain microflora can be divided into three groups according to their life forms
and their impact on the grain: rotiferous, phytopathogenic and pathogenic. Rotiferous
microbes include bacteria, yeasts, moulds and actinomycetes. Bacteria are commonly
found in freshly harvested grain and good grain batches [5, 7, 8].The main
representatives of bacteria belong to the genera Ervinea and Pseudomonas; E.
herbicola aureum is a motile, small, non-spore-forming, rod-shaped bacterium, 1-3
um long. It forms colonies of golden colour on solid nutrient media. The second
species of bacteria in this genus, E. herbicola rubrum, forms red colonies on dense
media. In freshly harvested batches of grain, E. Herbicola accounts for 92-95% of the
total bacterial population and indicates good grain quality and freshness, as these
bacteria do not spoil the grain.

The spore-forming bacteria in the grain mass are mainly represented by potato
(Bacillus mesentericus) and straw (Bacillus subtilis) bacteria. These are typical spore-
forming fungi with very resistant spores that can remain in the grain for a long time
[6, 8, 10].Their spores are highly heat-resistant and do not die during bread baking,
which makes the bread crumb less elastic, sticky and pliable, making it unsuitable for
human consumption. The main method of controlling grain microflora is to remove
Impurities as soon as possible after harvesting and bring the grain to a dry state.
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Lowering the temperature also inhibits microbial activity in the grain mass, but at a
temperature of 5-10°C, mould growth slows down in grain with a high moisture
content.

Therefore, cooled raw grain, especially seed grain, can only be stored
satisfactorily for a short time, as it can only be stored successfully in a dry state.
Phytopathogenic microorganisms in cereals include bacteria, fungi and viruses. These
microorganisms cause various plant diseases - bacterioses (bacteria) and mycoses
(fungi). Pathogens enter plants mainly through insects, wind and rain drops [7, 9, 11].
Pathogens develop on the surface of the plant and form mycelium and spores. After
being destroyed by enzymes, microorganisms enter the plant through plant openings
(stomata) and parts of the epidermis. Plants affected by phytopathogenic
microorganisms either die or their quality and vyield are reduced. Although
phytopathogenic microorganisms are not known to affect the storage of grain in bulk,
the presence of signs of grain damage is taken into account in the overall assessment
of grain and its use as food, feed and seed. Microorganisms that are pathogenic to
humans and animals often enter grain storage facilities by accident. They can directly
infect humans and animals. In all products, processed grain is evaluated for its
organic and physicochemical properties. The most important indicators of grain
quality in all bakery products are colour, smell, condition, appearance, moisture
content, impurities, including harmful ones, and pest infestation. In wheat and rye,
the actual weight, number of small grains, droplets, nitrites, gluten content and
quality are also measured. All these quality indicators are of great importance.

Sensory testing methods measure the colour, appearance, aroma and taste of the
grain. The barley seed is called a caryopsis, and its shell consists of seven cell layers
that form a layer of seed (or flower), fruit (or pericarp) and embryo (or pulp). Among
industrial crops, barley is the only one that has a sexual capsule. The dry matter of
barley consists mainly of organic matter and accounts for 85% of the total weight of
the grain.

Table 1
Chemical composition of barley, per 100 g of dry matter
Name Value max | Value min
Water - 8,0
Starch 70,0 50,0
Cellulose 6,0 4,0
Hemicellulose 5,0 4,0
Pentosans 10,0 50
Amino acids = -
White 16,0 8,0
Fats (lipids) 5,0 2,0
Mono-, di-, and | 2,0 1,0
trisaccharides
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Gummy substances 1,4 0,6
Mineral substances 3,0 2,0
Tannins 0,3 0,1
(polyphenols)

An important indicator is grain moisture, which is measured as a percentage of
seed weight. Barley moisture content ranges from 8-20%. In class 1, barley moisture
content should not exceed 15% [6, 9, 12, 14]. To maintain seed viability, barley
moisture content should be below 10%. A further decrease in moisture content can
lead to irreversible coagulation of cytoplasmic protoplasmic proteins, which can
negatively affect seed germination [7, 9, 11, 15]. It should be noted that the yield of
the concentrate decreases by an average of 0.76% regardless of moisture content.

In addition, dry seeds are much cheaper to transport, store and process than wet
seeds. When analysing the biochemical effects that occur during storage, the
following components of barley should be considered
- carbohydrates
- nitrogenous preparations
- phenolic compounds
- lipids
- mineral preparations
- vitamins
- inorganic compounds.

The surface of barley has always been home to a large number of different
microorganisms, including bacteria, microfungi and actinomycetes. There is a
paradox in this diversity. Bacteria have a large share in this infection, while
mycorrhizal fungi play an important role in seed decay, but on average account for
less than 1% of the total number of microorganisms [6, 9, 16]. According to various
authors, gas contamination with bacteria ranges from 1 to 7 million cells/g, but the
most common of 98 million cells/g are lactic acid microbes (14,000/g each) -
pathogens of the genera Lactobacillus and Pediococcus. The taste of beer is also not
affected by gram-negative microorganisms, especially bacteria of the genera Erwinia
and Pseudomonas. Gram-positive microorganisms include representatives of the
genera Micrococcus and Bacillus.

Contamination of cereal components by microorganisms and their waste
products occurs at different times:

- during the growing season

- during harvesting, especially in conditions of high humidity, during threshing or
post-harvest grain processing

- during storage due to violations of the grain storage regime and when grain is put
into storage. The appearance of unusual odours in the grain indicates the
decomposition of organic substances and microbial products in the grain:

- wormwood

- garlic
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- mouldy

- musty

- musty smell;
- malt smell;

- putrid smell.

Grain microflora is represented by groups of saprophytic, phytopathogenic
pathogenic categories [8, 11, 16]. Ultraviolet radiation as one of the processing
methods for terminating the activity of microorganisms and eliminating grain
microflora (UV radiation) is an electromagnetic radiation that occupies the spectral
range between visible light and X-rays. The wavelength of ultraviolet radiation
ranges from 10 to 400 nm (7.5 - 1014 - 3 - 1016 Hz). The term comes from the Latin
words ultra - above, beyond and violet.

The term ‘ultraviolet’ is sometimes used in colloquial speech [1].
Microorganisms are an important cause of poor quality and spoilage of feed.
Depending on the type of damage and the degree of development of microorganisms,
nutrient degradation in feed, formation and accumulation of harmful metabolites,
growth of pathogenic microorganisms and formation of their toxins occur.

At the stage of scientific and technological development of agriculture, the
technology of feed disinfection is changing. In addition, quality requirements have
increased significantly.

Compound feeds must not only contain all the necessary nutrients and
biologically active substances, but also meet veterinary and sanitary requirements.
Traditional disinfection methods based on the use of chemical disinfectants and
radiation sterilisation methods using various ionising radiations are not considered
satisfactory for feed, as they are harmful to the environment and can lead to
significant and undesirable contamination.

Despite repeated attempts to develop effective methods of sterilisation of bulk
foodstuffs using ultraviolet radiation, no significant progress has been made towards
industrial practical application. Scope of research: agricultural enterprises: livestock,
poultry, crop production, fodder production, farms.

Ultraviolet lamps are used for disinfection (disinfection) of grain, water, air and
various surfaces in all areas of human activity. UV radiation does not affect some
bacteria, many types of fungi and prions, so complete disinfection from
microorganisms is impossible. In the most common low-pressure lamps, almost the
entire radiation spectrum is occupied by the wavelength of 253.7 nm, which
corresponds well to the peak of the bactericidal efficiency curve (the efficiency of
absorption of UV radiation by DNA molecules). This peak is located at a wavelength
of about 265 nm [13] and has the greatest effect on DNA, while natural substances
(e.g. water) slow down the transmission of UV light.

The relative spectral bactericidal efficiency of UV radiation is the relative
dependence of the bactericidal effect of UV radiation on the wavelength in the
spectral range of 205-315 nm. At a wavelength of 265 nm, the maximum value of
spectral bactericidal efficiency is 1. VH bactericidal lamps emit peak radiation at 185
nm in addition to radiation at 253.7 nm, creating concentrated ozone in the air. Ozone

159



Agrarian Bulletin of the Black Sea Littoral. 2025, Issue 114
ISSN2707-1162 (online) ISSN 2707-1154 (print)

Is a highly reactive oxidant that kills microorganisms and eliminates unpleasant
odours. Together with the air, ozone also penetrates places protected from UV
radiation. To produce ozone in different concentrations, antimicrobial ozone lamps
are available in different sizes.

Advantages of UV disinfection:

- Does not harm the environment, no need for hazardous pesticides, easy to maintain
and store.

- Lowest investment and operating costs compared to other cleaning technologies.
Easy and simple maintenance, periodic cleaning

- Immediate action (or stop), no need to install special tanks.

- No changes in the pH of the irradiated water, its taste and smell, or conductivity
compared to chemical water treatment.

- No need to work with toxic (poisonous) materials and no need for special storage.

- Easy to integrate into technological processes of disinfection.

Goal: determine the time for processing raw materials according to product
quality indicators.

Presentation of the main research material. There are many ways to disinfect
seeds. One of them is UV treatment, which is considered a harmless and proven
method of eliminating pathogens and extending the shelf life of food and beverages.
Bactericidal UV radiation of this wavelength causes thymine dimerisation of DNA
molecules.

The accumulation of these changes in the DNA of microorganisms leads to
slower reproduction and extinction. Germicidal UV lamps are often used in
bactericidal irradiation systems and bactericidal recirculation systems.

Thanks to the development and improvement of artificial ultraviolet light (UV 1)
sources, which coincided with the development of electric light sources for visible
light, the scope of UV applications in medicine, preventive medicine, hygiene and
agriculture has expanded significantly.

A number of large electric lighting companies and others are developing and
producing UV lamps for photobiological plants (PBUS).

Unlike illumination light sources, UV radiation sources usually have a selective
spectrum designed to maximise the impact on specific PB processes. The
classification of artificial UV Il by application is determined by the spectrum of the
FB process of interest with a specific spectral range of UV radiation: - Erythema
lamps were developed to compensate for the ‘UV deficiency’ of natural radiation
and, in particular, to enhance the photochemical process of vitamin D3 synthesis.

UV radiation can be divided into three groups according to wavelength: UV-A
has the longest wavelength of 320-400 nm and is considered a precursor to sunburn
and is traditionally associated with the skin of the back of the head; UVB has a
wavelength of 280-320 nm and, compared to sunburn and UV-A, UV-B has an even
shorter wavelength, and the third, UV-C, has an even shorter wavelength and is used
for disinfecting surfaces, According to the FDA, 200-280 UV-C belongs to the
‘germicidal spectrum’ and ‘completely inactivates bacteria and germs, completely
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inactivates bacteria and germs’. This is probably due to the DNA mutations that
occur when UV radiation is absorbed by DNA molecules.

During this sterilisation, the grain material was processed in motion with delays
of 5 and 10 minutes. Thus, the results of the study of the intensity of the
manifestation of the quality characteristics of seeds treated with different exposures
of the top coating are presented.
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Figurel. Safe storage conditions.
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Table 2
Results of research on high-quality seed characteristics processed with different
exposures.

Final Category of | Relative | Storage | Number of | Number of | Raw
score intensity of | humidity | tempera | days of | days of | mate
with change of |, % ture, t,|storage, 1, of | storage, T, |rialis
weighti | qualitative °C processed of the | not
ng indicator, J raw processed | proce
factor, materials raw ssed
S (exposure material
duration t, 5 | (exposure
min) duration, t,
10 min).
0 0 80 20 21 24 9
5 1 80 20 25 27 11
10 2 80 20 29 33 19
15 3 80 20 32 37 21
20 4 80 20 37 40 23
25 5 80 20 43 46 24
30 6 80 20 49 53 27

Conclusions and prospects for further research. The data obtained show
that the fastest processing time for raw materials in accordance with quality
indicators is 24 days when processing raw materials for 10 minutes.
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OBPOBKA TA 3HE3APAXKEHHSA ®YPAKHOI'O 3EPHA AYMEHIO

Anomauin

Hacinns - ye 6ionociuni opeanizmu, i 86axcacmuvcsi, wjo 60HU SUOLIAIOMb 800) Uepe3 OUXAHHSL.
Ycepeouni cunocy 60no nowuproemocs 620py KOHGEKMUSHUMUY nomoKamu nogimps. Lleu neeazomuii
NOMIK CAPUYUHEHUU DI3SHUYEr0 MeMnepamyp Midc menium HACIHHAM )y yeHmpi cuiocy ma Oinbuu
XONOOHUMU CMIHKaMU cunocy i Haenaku. Axkujo 3epro 36epicacmuvcs 3 6onocicmio menue 12% i 6
3aXUWEHOMY 8i0 KOMAX Micyi, RIOBUWEHHS 80JI020CMI Y BEPXHIX WAPAX HACIHHA He O)yde CYmmeEBo
NOPYULEHO.

Axwo 3eprno 30epicacmvest 3 8onozicmio nouao 12%, y 6epXxHboMy wiapi ymeopremuvcs
00CmMamub0o 80102U, Wob HA HACIHHI 3'A6UNAcs NAICHABA. 3a MAKUX YMO8, BHACTIOOK PO3ZMHONCEHHS
MIKPOOp2aHi3Mi8, 36pHO 8MPAYAE CB0I KOHOUYIi I cmae Henpuoamuum OJisi UPOOHUYMBA KOPMI6
015 Xy0oou i nmuyi ma iHwux npooyKmia, momy YCYHeHHs WKIOIU8oi Mikpoghiopu npu nepepooyi
ma 306epieanti 3epHa € AKMYaIbHUM NUMAHHAM OJisL a2papiis.

Hegexmu 6 KiHyegomy nNpoOyKmi BUHUKAIOMb UYepe3 BUKOPUCMAHHA HesKICHO20 3epHd,
NOpYWeHHs MexXHON02Ii 8UpoOOHUYMEa ma HeOOMpPUMAHHA YMO8 i eumoe 30epicanns. OcHosHUMU
oeghexmamu € depexmu opeanHiyHux i QisuKo-XiMiuHUX 61acmusocmeri ma Mikpooegexmiu.

11]o6 3anobiemu 3apasiceHH0 NPOOYKMI6 Xapuy8aHHs, 3epHa ma HACIHHA, NPOO0BOIbYE 3ePHO
nepeo 30epicaHHAM 1 MPAHCNOPMYBAHHAM C1i0 cmepunizygamu ma Oe3ingikysamu noHao
PEKOMEeHO08AHT HOPMU.

Hatinowupeniwumu memooamu cmepunizayii ma oe3ingexyii € Ximiune noOKpummsi, menjiosa
ma xo100Ha ob6pobka abo xKombinayia yux dionocivHux memoois. OCHOBHA NPUYUHA NOUWKOOIHCEHD
nos'a3ana 3 emicmom 600U 8 3epHAX, MOMY HaA2pié (MeXawism CyXoeo menna) cmas Haubinibul
WUPOKO NPULIHAMUM BEIUKUMU OP2AHAMU 31 30epieants | MpaHcnopmy6eanHs.

Hna  ycymenns OianeHocmi  Mikpogiopu BUKOPUCMOBYEMbCS yavmpaghionemoge
sunpominioearts (Y D-eunpomintosanns), Ak 0OuH 3 memooie 0O6poOKU, BiH 3ACMOCOBYEMbC OJis
NPUNUHEHHsT MIKPOOHOI aKmueHoCmi i 8UOANEeHHs WKIOHUKIG 3epHA, OI€l0 3  eleKMpPOMASHIMHUM
BUNPOMIHIOBAHHAM 6 CNEKMPAIbHOMY OIANA30HI MINC BUOUMUM CEIMIAOM I PEeHMEeHIBCLKUMU
NPOMEHAMU.

Knrouoegi cnoea: auminw, ncysanus, oopodxa, AKicmo, eKCHO3UYISL.

CratTs Hamiinuia ao pegakiii 3 6epesns 2025 poxy
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IMOJIIMOP®I3M I'EHIB ESR1 TA PRLR YUMI/IPFOPOZ[CI)KII}'I, _
ITOJTABCBKIN M’AACHIN TA YEJIbCBKIN ITIOPOJAX CBUHEHU

Anomauin

3acmocysanns MoneKynsApHO-2eHeMUYHUX MapKepie y ceneKyii ceuHell BiOKPUBAE HOBI
MOANCIUBOCIE 0151 NOKPAULEHHS NPOOYKMUBHUX MA B8I0MBOPIOSAIbHUX 03HAK meapuH. Tpaduyitini
Memoou cenexyii, 3AcCHOBAHI HA OYIHYI ¢heHomuny, Mmaioms NneeHi 00MedceHHs, Mool 5K
BUKOPUCMAHHS MAPKeP-acoyitlosanoi cenexyii 00360s¢€ 30iichogamu Oinbu eghekmusHuil 000ip 3a
baccanumu anrenamu. Y oanutll uac akmyanbHuUM € 00CAi0NCEeHHs 2eHeMUYHOI CMPYKMYypU nonyasayii
VKPAIHCbKUX NOPI0 CBUHel, MAaKux K MUpeopooCcbKa ma NOAMABCbKA M SCHA NOPOOU, 3a0Jis ix
30epedicen s ma 600CKOHAICHHSL.

Memotw pobomu 6yno Oocrnioumu po3nodil anrelbHuUx 6apianmie ma 2eHOMunie 3da
nonimoppismamu y 2enax peyenmopa ecmpozery 1 (ESR1) ma nponraxmuny (PRLR) y ceunei
MUP2OPOOCHLKOIL, NOIMABCLKOIL M SICHOI Ma YebCbKOoi nopio, wo po3600simuvcs 6 YKpaiHi.

l'enomunysauns meapun mpvox NOpi0 BUKOHAHO MemOoOOM NONIMEPA3HOI JIAHY20801
peakyii 3 noOaNLUUM PeCmMpPUKYIHUM aHANI30M NPOoOYyKmie amniigixayii. Buznaueno yacmomu
anenie i 2eHOMunié 3a OOCHIONCYBAHUMU JTIOKYCAMU, OYIHEHO PIBeHb 2emepo3ucoOmHocmi ma
nonimopghizmy.

Pezynomamu Oocnidoicenns nokazanu pisHy uwacmomy ajnenié y GUGYEHUX NONYAAYiax. Y
MUP20poOCchbKoi nopoou nepesaxcas aneiv A 3a nonimopgpizmamu y 2enax ESR1 (0,65) ma PRLR
(0,74). V normascvroi m’scnoi nopoou yacmoma anenis 6yna oinow 36arancosanoio (A — 0,58 ma
0,51 6ionosiono). Jna yervcokoi nopoou 6cmanosnieHo Oeske nepesadxcanns aneii By
oocniodcenux noxycax (B — 0,52 ma 0,58 6ionosiono). Ananiz wacmom eenomunie nokaszas, o
VenbCbKa nopooa Xapakmepusyemucs 6UCOKOI0 2emepOo3USOMHICMIO 3a 00CTIONCEHUMU JIOKYCAMU )
ESR1 ma PRLR (0,571 ma 0,762), nonmaecvrka m’sicna — sucokoio eemepuzocricmio 3a ESR1
(0,633), mooi six y mupeopodcekoi nopoou pieerv cemepo3ucomHocmi 66 HUNCHUM.

Hocniosicenusi  mMae  nepcnekmusu  NPOOOBI’CEHHS 6  ACOUIamMUHOMY  AHANI3] 3
NPOOYKMUBHUMU O3HaKamu ceuHetli. llpakmuuna yinHicme pobomu noifgeac y MONCIUBOCI
BUKOPUCTNAHHA OMPUMAHUX OGHUX Y CENEKYIIHUX NPOocpamax 3a0sa 30epexcents ma noKpaujeHHs
VKPAIHCbKUX NOPIO C8UHE.

Knrouosi cnoea: mapkep-acoyitiosana cenexyis, CuHi, NOAIMOp@hizm, ecmpozeHosull
peyenmop 1, nponakmunosuti peyenmop, NONYIAYIIHUL AHATL3.

Beryn. Tpaauiiiini MeToau cemnekilii, 0 IPyHTYIOThCS Ha OLIHII TBApUH 3a
iXHBOIO BJIACHOKO TMPOJIYKTUBHICTIO Ta MPOAYKTHUBHICTIO HAIAJKIB, HE 3aBXIH
3a0€3Me4yloTh OYIKyBAaHUM pIBEHb MOJIMIICHHS MPOAYKTUBHOCTI. OaHUM 13
KJIFOUOBUX HEMOJIKIB TaKUX METOJIB € 3HauYHa TPUBAIICTh CEJEKI[IHHOIO MpoIecy,
HEOOX1HICTh OUIKYBaHHS CTATE€BOI 3pUIOCTI TBAPUH AJIA OLIHKH IXHIX FOCHOJaPChKO-
KOPUCHUX O3HAaK, a TakKOoXX BIUIMB (AKTOpPIB 30BHIIIHBROTO CEpPE/IOBHINA Ha
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¢deHoTHIIOBI XapakTepucTuku [1, 2]. V 3B’s3Ky 3 MM BUKOPHCTAHHS MOJICKYJISIPHO-
TCHETUYHUX MAapKEpiB y CEJIeKI[ii TBApWH CTAHOBUTH MEPCIICKTHUBHUN HAIMpPSM, IO
Ma€e HU3KY IepeBar.

Ha oCcHOBiI BHKOpUCTaHHS MOJCKYJISIPHO-TCHETUYHUX MapKepiB PO3BHBAETHCS
MapKep-acoIliiioBaHa CEJNEeKIIisl, sKa J03BOJIAE€ 3MIIMCHIOBATH OUIBII TOYHWUU BimOip
3aBISAKH 1eHTHdIKAIIl 0COOMH, IO € HOCIIMHU OaKaHMX ayielliB, Ie Ha PaHHIX
CTaisAX po3BUTKY. Llel miaxig M03BOJISE BUKIIOUMWTU BIUIUB (PAKTOPIB JOBKULIA Ha
OLIIHKY TBAapHH 1 3HAYHO CKOPOTHTH Yac ceJekiliitHoro mpouecy [3-5]. 3okpema,
MapKep-acolliiioBaHa CEJEKIiI € BaXIMUBOI I MiABUIIEHHS e()EKTUBHOCTI
CEJICKIIMHUX MPOrpaM y CBUHAPCTBI.

[[Iupokuit  crmexTp acouiamiii  MOJEKYJIPHO-TCHETUYHUX MapKepiB 13
TOCIIOAPChKO-KOPUCHAUMH ~ O3HAaKaMH  JIO3BOJISIE  BIOCKOHAIIOBATH  CEJEKITIHI
KpUTEpii, 30KpeMa MPOBOAUTH BIAOIp 3a MNPUCKOPEHUM POCTOM, IIiJIBUIICHUM
BHXOJIOM M’sica, MOKPAIIECHOIO AKICTIO IPOIYKIIi Ta CTIMKICTIO 10 3aXBOpIOBaHb [6].
BukopucTtanHs CydacHHX METOMIB MOJICKYJIIPHOT TCHETHKU CIIPHUSE ITiIBHIICHHIO
MPOIYKTUBHOCTI CBHHEW, 3HIKCHHIO BHTpAaT Ha TOIIBII0 Ta BETCPUHAPHE
0o0CITyroByBaHHs, W0, y CBOIO Yepry, MIABULIYE EKOHOMIYHY €(EKTUBHICTb
rOCIOAapCTB.

AHaJi3 ocTaHHiX g0cjiKeHb Ta myoJikanii. 11 yac mapkep-acoriiiioBaHoi
CeJeKlii CBUHEN MPUIUIAIOTh 0COONIMBY yBary mojiMop¢i3My T'€HiB, IO BILUIMBAIOThH
Ha TMPOIYKTHMBHI Ta BIJTBOPIOBAJIbHI XapaKTEPUCTHKU. 30KpeMa, MyTallid y TeHi
pianonuHoBoro perentopa 1 (RYR1) acomilioBana 3i cTpecocTiikicTio [7], a MyTartis
y reHi MmenaHokoptuHoBoro perentopa 4 (MC4R) BrumBae Ha HIBHAKICTH POCTY,
CTIOKMBaHHS KOPMY Ta CTpyKTypy Tyii [8]. Kpim Toro, reHr perenTopiB eCTpOreHy
(ESR1 Ta ESR2) Ta mponaktuny (PRLR) BimirparoTe KJIHOYOBY pOJIb Y peryisiii
penpOAYKTHBHOI (DYyHKIII ¥ aKTHBHO BWUBYAIOTHCS VIS BIOCKOHAICHHS CEJICKIIIMHIX
nporpam [9-14].

OxpiM TTPOAYKTUBHUX XapaKTEPHUCTHK, 3HAYHA yBara MpUAUIETbCS T€HAM, 1110
BILJTMBAIOTh HAa PE3UCTCHTHICTh CBUHEH IO 3aXBOproBaHb. Hanpukiam, mommopdizm y
redi FUT1 noB’si3aHuii 31 CTIMKICTIO O KOJIOAKTepio3y, 110 J103BOJsE BiAOUpaTH
0COOWH, MEHIII CXWIBHHUX J0 1H(EKIIHHUX 3aXBOproBaHb. Lle, y cBoro uepry, cnpusie
3MEHIIICHHIO 3aCTOCYBAaHHS aHTHOIOTHKIB Y CBHHAPCTBI Ta MOKPAIIEHHIO 3arajlbHOTO
CTaHy 310poB’st moroiis’st [15].

OcoOnuBHl IHTEpEC CTAHOBIATH JOCIIKCHHS, CIIPSIMOBaHI Ha BJIOCKOHAJICHHS
TCeHETHUYHOTO MOTEHITIaTy JOKAIBHHUX MOP1J] CBUHEH, TaKMX SK MOJTABChKa M SCHA Ta
mMupropozchka. i moponu xapakTepu3yroThCsl BUCOKOIO aIalTAIIEI0 IO PI3HUX YMOB
YTpUMaHHS Ta TOMIBII, IO POOWTH IX MEPCHEKTUBHUMHU JJI TPOMHCIOBOTO
ceuHapcTBa [16, 17]. [TonTaBchbka M’siCHA MOpPOJa MA€ BUPAKCHUN M’SICHUN HAIPSIM
MPOAYKTHBHOCTI, TOAI SIK MHPTOPOJACHKA TOpOJa TOEMHYE M’SICHUH Ta CaJbHHM
HanpsIMH TIPOAYKTHBHOCTI. BaXIMBUMH € TakoXX JOCHIDKEHHS MO0 YEIbChKOI
MIOPOJIM CBHHEH, SIKa BiJJOMa CBOEIO BUCOKOIO M’ SICHOIO MTPOYKTUBHICTIO.

PazoMm i3 THM TOpomM M’SCHOTO HampsIMy 4YacTO MalOTh 3HIKCHY
BIJITBOPIOBAJIbHY 3/aTHICTb, IO OOMEXY€E IXHIO KOHKYPEHTOCIPOMOXKHICTh Y
rocriogapctBax.  Jocmimkenns — momiMopdi3My — TeHIB,  BIANOBINANBHUX 34

167



Agrarian Bulletin of the Black Sea Littoral. 2025, Issue 114
ISSN2707-1162 (online) ISSN 2707-1154 (print)

pEenpOAYKTHBHI Moka3HUKH, 30kpemMa ESR1 ta PRLR, € aktyansHuM HampsiMmoM njist
MIIBUIIEHHS 0araToruliTHOCTI CBUHOMATOK Ta 3arajlbHO1 €()EKTHUBHOCTI BiITBOPCHHS
Y IIUX TTOMYJISIIISX.

B VYkpaini TpuBaioTh AOCHIIKEHHS IIOAO0 MOJIMOP(}i3My I'eHiB, OB’ I3aHUX 3
MPOAYKTUBHUMHU Ta BIATBOPIOBAJILHUMHU O3HaKaMH Yy pi3HUX mopin cBuHen. Ilpote
iHpopMalis 1010 OCOOJMBOCTEM IMX TEHETMYHHX Baplaliil y MOMyJSAIiiax
MOJITABCHKOI M’SICHOT, MUPTOPOJICHKOI Ta YeIIbChKOI MOP1J] 3aIMIIAETHCS OOMEKEHOIO.
BiacyTHicTh Takux JaHUX YCKIAgHIOE e(GEeKTUBHE BIPOBAKEHHS MapKep-
acoI1IOBaHOI CENEKIi IJisl MOKpAIIEHHS MPOYKTUBHUX XapPaKTEPUCTHUK JIOKATbHUX
nopiz.

TakuM yuHOM, i 30€pekKEeHHS Ta BJOCKOHAJICHHS MOJTAaBChKOT M’SICHOI Ta
MUPTOPOACHKOT TOP1A HEOOX1THI IIJIECIPSAMOBAH1 CEJIEKIIINHI 3aX0AH, CIIPSIMOBaHI Ha
MOKPAIIEHHS 1XHIX MTPOAYKTUBHUX XapaKTePUCTUK Ta 3amoOiraHHs CKOPOUYCHHIO
YUCENBHOCTI MOrofiB’s. OcoOMMBO BaXKJIMBUM € OTPUMaHHA MOMYJALIHO-
FeHETUYHUX JIaHUX 100 MapKEepHUX TEHIB, BIAMOBIJAIBHUX 32 BIJTBOPIOBAJIbHI
¢dbynkiii cBuHoMarok. lle cnpusiTuMe NiABUILEHHIO €(PEKTHUBHOCTI CEJIEKIIIHOTO
mpolecy W 3a0e3NneduTh JOBIOTPUBAY KOHKYPEHTOCHPOMOXKHICTh LUX MOpIA Y
TBAPUHHUIITBI YKpaiHHU.

Meta. JlocaiguTd po3MOIIT  ajlebHUX BaplaHTIB Ta TEGHOTHUINB 3a
nojiMopdizmamu y reHax perenropa ectporedy 1 (ESR1) ta pernenropa mpoiakTuHy
(PRLR) y cBuHEH MHPropojachbKoi, MOJTAaBChbKOI M’SICHOI Ta YeIbChKOI MOPiJ, IO
PO3BOSTHCSA B YKpaiHi.

Bukinan ocHOBHOro marepiajay aociigkeHHsi. JlochmipkeHHS MPOBOAMIOCH
Ha 46, 31 Ta 21 cBMHOMATKaX MHUPropoACHKOI, MOATABCHKOI M’SCHOI Ta YeIbChKOi
nopiz, BIANOBIAHO. 3pa3ku Olomarepiany (UI€TMHA) OTPUMAHO BIJ TBapUH
€KCIIEpUMEHTaNIbHOT 0a3u [HCTUTYTY CBMHApCTBA 1 arpoOIpOMUCIOBOIO BUPOOHHUIITBA
HAAH.

Buninenns JIHK 3aificHioBanock 3 BukopructanusM pearenty Chelex 100 [18],
nicist yoro orpumani npenaparu JIHK 36epiranucs npu temnepatypi -20°C.

['enotumyBanHs 3a nonimopdizmamu y renax ESR1 ta PRLR 3nificHioBanoch
METOJIOM  TIOJIIMEpPa3HOi  JIAHIFOTOBOi  peakiii — modiMopdi3My  JOBXKHH
pectpukiiitaux ¢pparmentis (IIJIP-TTIP®) [19, 20]. CtpykTypa OJMirOHYKICOTHAHUX
npaiimepiB Juisi cuHTe3y amiutikoHiB y IIJIP, Temneparypu Bimmamy, OYiKyBaHi
PO3MIpH aMIUIIKOHIB, €HIOHYKJI€a3 PECTPUKINT Ta po3Mipu (parMeHTiB PECTPUKIIIT
s pisaux anems [11, 14] naBeneno B Ta0u. 1.
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Tabmums 1
YMoBM reHOTUIIYBAHHA CBMHel 3a noJjimopgizmamu y renax ESR1 ta PRLR
metoaom IJIP-ITJIP®

TCenu Ctpykrypa npaiimepos as I1JIP IJIP! | Tlarepnu ITJIP-ITJP®?

ESR1 |F:5-CCTGTTTTTACAGTGACTTTTTACAGAG-3' 120/56 | Ennonyxieasa Pvull
R: 5-CACTTCGAGGGTCAGTCCAATTAG-3' anens A: 120 u.;

anens B: 65 + 55 m.H.

RPRL | F:5-CGTGGCTCCGTTTGAAGAACC-3' 163/55 | Enmonyxkieasa Alul:
R: 5-CTGAAAGGAGTGCATAAAGCC-3' anens A: 85+59+19 m.h.
anens B: 104+59 n.u.
Hpumitkm:

! Posmip IIJIP-nponyxkris (1.H.) / Temneparypa signany (°C).
2 Bka3zaHO po3MipH (pparMeHTiB Mic/Is PECTPHKIIII.

[TonimepazHa JaHIIOrOBa peakilisi BUKOHYBaJlach Ha TepMouukiepi « Tepiuk-
2» (BupobOnwuinTBa kommnaunii «IHK-texHomoris») y MikporeHTpudyKHUX mpodipKax
Eppendorf o6’emom 0,5 mn (Eppendorf, Himeuunna) y 3aranpHOMy 00’emi 25 MK
peakuiiiHoi cywimi. AHami3 (¢QparMeHTiB PECTPUKLIi NPOBOJUBCA METOIOM
enekTpodopesy B 8% momiakpunaMigHoMy Temi. Po3Mipu pecTpUKTIB OIliHIOBAIHCH
BiTHOCHO Mapkepa MmoJjekyisipaoi macu PBR322 DNA-Mspl Digest (New England
Biolabs, CIIIA) nicns ¢papOyBanHus OpoMuctum etumiem [21].

[Tpuknagu enekTpodoperpam mpeacTabieHi Ha puc. 11 2.

M 1 3 4 5 6 -7

Pucynox 1. EﬂeKTpoq)opéfﬁa Esli[i:"pGCTpHKuii’ 3a Pvull-momimopdizmom y
reHi perentopa ecrporeny 1 (ESR1) .

®parmenTtu pectpukiii 3a Pvull-monximopdizmom y ESR1 B 8% momiakpunamMigHomy

rem: 1, 4-7 — mocmimHi TBapwHM 3 reHoTunoM AB; 2 — 3 reHotunmom AA; 3 — 3
reHoturioM BB; M — mapkep monekysipaoi macu PBR322 DNA-Mspl.
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104 b.p.
85b.p.

59b.p.

Pucynok 2. Enexrpodoperpama npoaykrie pectpukiii 3a Alul-momiMopdizmom y
reHi peuentopa nponaktuny (PRLR).

®dparmenTn pectpukiii 3a Alul-monimMopgismom y PRLR B 8% momiakpunamigHomMy
rem: 1, 2, 4 — nocnigHi TBapuHU 3 reHotunoM AB; 3 — 3 reHotunom AA; 5 — 3
reHotunioM BB; M — mapkep monexynsipaoi macu pPBR322 DNA-Mspl.

CratucTuyHui aHami3 OTPUMAHMX JAHUX ISl TOMYJISIIIIHHO-TEHETUYHUX
nmapaMmeTpiB mpoBouBCs 3a jonomororo nporpamu Microsoft Office Excel 2019 i3
3actocyBaHHAIM HanoOyaoBu GenAlEx [22].

AHami3z dactor anmeniB 3a moiimMopdizmamm y temax ESR1 ta PRLR y
JTOCHIHKEHUX TOMYJIAIISIX MUPTOPOACHKO1, TOJITABCHKOT M’ SCHOI Ta yeJIbChbKOI MOPIJl
CBHUHEH MOKa3aB HassBHICTh MIKITOPOJHHX BiJMiIHHOCTEH (Tabi. 2, puc. 3).

Taomums 2
Po3noain yacror ageiB 3a nosaimopgizmamu y resax ESR1 ta PRLR y
MHUPIOpPOACHKiid, MOJTABCbKINA M’SICHIH Ta yeJbCbKiil IOPOaaxX CBUHEH

Ne Tokye ESR1 PRLR
3/
A=0,65 A=0,74 ACTAB*
A —_ ’ y
1 Mupropojcbka mopozaa ~ (n=46) B=0 35 B=0,26
) [TonTaBchka M’sicHA TTIOpoza B A=0,58 A=0,51 B-A"
(n=31) B=042  |B=0,49
A=0,48 A=0,42 A"
C — ’ )
3 Yensceka nopoxaa -~ (n=21) B=0 52 B=0,58

Hpumitkm: * — BigMiHHOCTI Ha piBHI 3HauymocTi p<0,05 3a F-kpurepiem Dimepa.
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0,800 0,7444

0,6522

0,5833

ESR

Pucynoxk 3. JliarpaMa 9aCTOTHOTO PO3MOALTY ayieliel 3a momMopdizMaMu y TeHax
ESR1 ta PRLR.

Hpumitkn: MYR — mupropojicbka nopojia ceuneid, PM - nonraBcbka M’sicHa
nopojia ceuHei, W - yenbcbka 1mopojia CBUHEH.

0,5714

0,5147
0,4853
0,4286
I 0,2556

PRLR

0,600
0,5238

0,4762

0,4167

0,400

0,3478

Frequency

0,200

0,000

JIOKyC

H MYR HPM W

3a nokycom ESR1 y mupropoacskoi noponau uacrora anenst A cranosuia 0,65,
10 MEPEBHUIIYE BiAMOBITHUI MOKa3HUK Yy monTaBchkoi M’sicHoi (0,58) Ta yenbcbkoi
(0,48) mopin. BomgHouac yesnbchbki CBUHI Mayiu HaiBuiny uvactoty anens B (0,52),
MOPIBHIOIOUH 3 MOATaBChKOI0 M’ sacHoI0 (0,42) Ta Mmupropoacskoro (0,35) mopomamu.

3a nokycom PRLR HnaiiBuma uwacrora anens A Takox Oyna 3adikcoBaHa y
mupropoacekux cuHer (0,74), Tomi sSK yenabChbka MOpoJa Majia 3HAYHO HHUXKUY
yacroty nporo anens (0,42). Y monraBcbKkoi M’SICHOT IMOpoan YacToty aneiiB A ta B
oymu wmaibxe piBai (0,51 ta 0,49). Muproponackka mopoja CTaTUCTUYHO 3HAUYIIO
BI/IpI3HSJIaCh 3a 4acTOTOIO aneniB 3a Jiokycom PRLR Bim monTaBchkoi M’siCHOT Ta
yenbebkoi mopin (p < 0,05).

Posnozin wactor renotuniB 3a momimopdizmMamu y remax ESR1 ta PRLR y
JOCJIIPKEHUX MOPOJIaX CBUHEHN MPEICTaBIeHO B TAOMUIIl 3.
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TaGmuus 3
Po3noninn yacror reHorumiB 3a mojaimopgizmamu y renax ESR1 ta PRLR y
MHPIropoAChKii, NOJTABCHKIi M’SICHii Ta yeJIbCbKill IOPOaX CBHHEH.

qaCTOTI/I FeHOTI/IHiB
HOpOI[fl Jlokyc P F
CBHUHECU AA AB BB
046 | 039 | 015
ESR1 ! ! ! 0.870 0.138
Miproposchia (0,43) | (0,45) | (0,12)
(n=46) 055 | 038 | 007
PRLR | o) | (038) | (007) 0,002 0,007
027 | 063 | 010
ITonTaBCchKA ESR1 (0,34) | (0,49) | (0,17) 2,152 -0,303
W aon 026 | 050 | 024
(n=31) , ) , i
PRLR | 05 | (020) | (0.24) 0,000 0,001
019 | 057 | 024
ESRL | 2 ! ! 0444 -0,145
VenLerra (0,23) | (0,50) | (0,27)
(n=21) 005 | 076 | 0.19
PRLR | 1) | (049) | (033) 6.481 -0,556

HpumiTku: * — BiAMIHHOCTI Ha piBHI 3HauymocTi p<0,05 3a kKpuTepieM xi-KBaJpaT
(%*). dns K0o>KHOTO T€HOTHUIY CIOYAaTKy HABEACHO (PAKTUYHY YACTOTY, a y AY>KKaxX —
OUIKYBaHY 4acTOTY.

3a nokycom ESR1 HaiiBuIla yactoTa TOMO3UTOTHOTO TeHOTHITY AA BUSBIICHA Y
mupropojcekoi mopoau (0,46), Toxmi SIK y MOATABChKOI M’SCHOI Ta YeIbChKOT MOpIi
JIOMIHYBaB TeTEepO3UTroTHHI reHorun 3 uvactoramu AB 0,63 Ta 0,57, BiamosimHO.
Haiimenin npezacTaBieHuM B ycix moponax OyB romo3uroTHuil reHorun BB. Ilpu
I[bOMY HaiOiabIna yacToTa reHotury BB Oymna B yenbcbkoi moposu (0,24).

3a nokycom PRLR cepen MUpropoachkoi MOpOAM HAUMOMIMPEHIMUM OyB
romosurotHuii reHotun AA (0,55), Tomi sk y MONTaBCHKUX M’SICHUX Ta YEIbChKUX
CBHHEH 4aCTOTH I[,OT0 reHoTUIy Oyau 3HauHO HikunMu (0,26 Ta 0,05, BignmoBiaHO).
VY yenbchKoi mopoau mnepeBaxkaB rereposurotHuii renorun AB (0,76), mo ictoTHO
MICPEBUIIIYBAIO BIAMOBIMHUN mMoKa3HUK y wMmupropoxackkoi (0,38) Ta monraBchkoi
m’sicaoi (0,50) mopin. BogHodac wactora romo3urotHoro reHotuny BB y yenbchkux
cBuHelt cranoBmia 0,19, Tofi K y MONTaBCHKOI M’ SICHOT Ta MUPTOPOACHKOT TTOPia 1eH
reHotun 3ycTtpivyaBcs 13 yactoramu 0,24 ta 0,07, BiamosigHo.

3a kpurepieM xi-KBajpar (*) yelIbChbKi CBHHI JEMOHCTPYBAJIA CTATUCTHUYHO
3HAYYIIl BIAMIHHOCTI Y PO3MOJLIl TeHOTHMiB 3a JiokycoM PRLR Bim TeopeTudHo
ouikyBanux (y*> = 6,481, p < 0,05), 1m0 CBIAYNTH MPO BIAXUICHHS PO3MOIITY Bij
piBHOBaru ["apni-Baitn6epra.
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dakTHUHa TETEPO3UTOTHICTH JOCIIDKEHUX TOpiA BapiioBajia 3aJIeHO BiJ
Jokycy (tabm. 4).

Tabmuns 4
@daKkTHYHA TAa TEOPETHYHO OYIKYBAHA TreTEePO3UIOTHiCTH Ta mokasHuk PIC y
MHPIOpPOACHKil, MOJTABCHKIH M’ICHIH Ta yeJIbCbKiH MOPOAAX CBHHEH

[Topona cBuHen Jlokyc Ho He PIC
Muproponchbka ESR1 0,391 0,454 0,35
(n=46) PRLR 0,378 0,380 0,31
[TontaBchka M’sicHA ESR1 0,633 0,486 0,37
(n=31) PRLR 0,500 0,500 0,37
VenbchKa ESR1 0,571 0,499 0,37
(n=21) PRLR 0,762 0,490 0,37
[pumitkn: HO — dakTuyHa reTepo3UroTHicTh, He — TeopeTuyHO OYiKyBaHa

reTepo3uroTHicTh, PIC — iHaeKC MoaiMop¢hHOCTI.

3a sokycom ESR1 HaiiBuimii piBeHb (akTHuHOi reTepo3urotnocti (HO) Oys
3aikcoBaHMH y TmoONTaBChbkUX M’scHux cBuHed (0,633), mo mepeBuiyBaio
BIZAMOBIMHUI TOKa3HUK B yenbcebkoi (0,571) Ta mupropoacekoi (0,391) mopis.
TeopeTruHO oOuikyBaHa TeTepo3uroTHicTh (HE) 3a 1uM JIOKycoM JUis BCIX
JOCIIHKSHUX MOMYJISALiN 3anumanacs Ha oau3bpkomy pieai (0,454 — 0,499).

3a nokycom PRLR HaiiBuma ¢axkTuyHa reTepo3uroTHiCTh Oyjia BUSBIECHA B
yenbebkol mopogau (0,762), Tomi SK y MHPrOpOJCHKMX Ta IOJNTABCHKUX M’SICHHUX
cBUHEH 1el moka3Huk OyB 3HauHO HrkumM (0,378 Ta 0,500, BiamosigHo). BogHouac
pPIBEHb TEOPETUYHO OUIKYBaHOI Ie€TEPO3UTOTHOCTI OyB OJIM3BKUM IJisl BCIX TPHOX
nopix (0,380 — 0,500).

3nauennss PIC (iHpmekcy momiMop¢HOCTI) CBiYaTh MPO TOMIPHUM PIBEHBb
nosiMopdizMy 3a 060Ma JOKyCaMH y TOCTIHKEHUX MOMYJAIigX. 3a moaiMopdizMamMu
y renax ESR1 ta PRLR y Bcix tppox mopix PIC xonuBaBcs B mexax 0,31-0,37, mo
BKa3y€ Ha CEpPEeNHIO 1H(HOPMATUBHICTH MApKEPIB JIJISl CEJIEKIIMHOT POOOTH.

BucHOBKHM Ta mnepcneKTMBH NOJAJBIIUX JOCTigxkenb. OTpumani naHi
CBiT4aTh MpPO HASBHICTh BIAMIHHOCTEW Yy pO3MOMLII ajeiiB Ta TEHOTHUIIB 3a
nonimopdizmamu y reHax ESR1 ta PRLR mix Tproma mopomamMu M’SICHOTO HaIpsiMy
NPOAYKTUBHOCTI — MHPIOPOJCHKOIO, IMOJITABCHKOIO M’SICHOIO Ta YelbCbKoio. Tak,
MONTaBChKa M’SCHA TIOPOJa Ma€ BHCOKHH DPIBEHb T'€TEPO3UTOTHOCTI 3a JIOKYCOM
ESR1. Venbcbka mopona mMae BUCOKHMM piBEHb F€TEPO3UTOTHOCTI 3a JIokycoMm PRLR, 3
pPO3MOJIJIOM T€HOTHUIIB, 110 CTATUCTUYHO 3HAYYIIO BIAPI3HAETHCSA BlJ TEOPETHUYHO
OYiKyBaHOTO. MHpPropojchbka MOpoAa Mae CepeHId pPiBEHb T'€TEPO3UTOTHOCTI Ta
XapaKTepU3yETHCS BUCOKOIO YacTOTOO anelto A 3a 000Ma JIOKYCaMH.
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[lepciekTHBHAM HANpsSIMOM  TMOAANBINIAX JOCHIPKCHh € BCTAHOBJICHHS
acoriariii reHoTumiB 3a moiiMopdizmamu y rerax ESR1 ta PRLR 3 nmpomyktuBHIMH
O03HAaKaMH y MHPTOPOJCHKIM, MOJTABChKIA M SICHIA Ta YEIbChKIM MOpOAaX 3 METOIO
MIPOBEICHHS MapKeP-aCOIIOBAHOI CEIEKINIT Ta MOKPAIIEHHS [UX TOPIT.
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POLYMORPHISM OF THE ESR1 AND PRLR GENES IN MYRHOROD,
POLTAVA MEAT AND WELSH PIG BREEDS

Abstract

The use of molecular genetic markers in pig breeding opens new opportunities for
improving the productive and reproductive traits of animals. Traditional selection methods based
on phenotype evaluation have certain limitations, whereas marker-assisted selection allows for
more effective selection of desirable alleles. At present, the study of the genetic structure of
Ukrainian pig breed populations, such as the Myrhorod and Poltava meat breeds, is relevant for
their conservation and improvement.

The aim of this study was to analyze the distribution of allele variants and genotypes of

polymorphisms in the estrogen receptor 1 (ESR1) and prolactin receptor (PRLR) genes in
Myrhorod, Poltava meat, and Welsh pigs raised in Ukraine.
Genotyping of animals from the three breeds was performed using the polymerase chain reaction
method followed by restriction fragment analysis of amplified products. The allele and genotype
frequencies for the studied loci were determined, and the levels of heterozygosity and
polymorphism were assessed.

The study results revealed differences in allele frequencies among the examined
populations. In the Myrhorod breed, the A allele predominated in the ESR1 (0,65) and PRLR
(0,74) genes. In the Poltava meat breed, allele frequencies were more balanced (A — 0,58 and
0,51, respectively). In the Welsh breed, a slight predominance of the B allele was observed in the
studied loci (B — 0,52 and 0,58, respectively). The genotype frequency analysis showed that the
Welsh breed was characterized by high heterozygosity for the studied loci in ESR1 and PRLR
(0,571 and 0,762, respectively), while the Poltava meat breed demonstrated high heterozygosity
for ESR1 (0,633). In contrast, the Myrhorod breed exhibited a lower level of heterozygosity.

This study has potential for further research in association analysis with pig productivity traits.
The practical significance of the study lies in the possibility of using the obtained data in breeding
programs to preserve and improve Ukrainian pig breeds.

Keywords: marker-assisted selection, pigs, polymorphism, estrogen receptor 1, prolactin
receptor, population analysis
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MANIFESTATION OF THE HETEROSIS EFFECT IN SOWS UNDER THE
DIFFERENT BREED COMBINATIONS

Abstract

The aim of the research was to assess the manifestation of the heterosis effect in sows under the
different breed combinations. The research was conducted on the basis of the pig farm of the private
enterprise "Skrypnyk V.0." in Lozova district of Kharkiv region. Two control groups (the Poltava
Meat and Welsh sows) were formed for insemination with boars of the same breeds in purebred
breeding (groups | and II, respectively). Two subsequent groups were formed for reciprocal
crossing of Welsh and the Poltava Meat breeds (groups 111 and IV, respectively). Two experimental
groups were also formed by direct combinations of Welsh and the Poltava Meat with boars of the
Large White breed (groups V and VI, respectively). The main indexes of reproductive ability of
sows were taken into account, on the basis of which the level of manifestation of the heterosis effect
was calculated. The highest values of the manifestation of the heterosis effect (general type) in
terms of the number of piglets at birth were observed for the combination of the Poltava Meat sows
with boars of the Large White and Welsh breeds. In terms of the number of live piglets, the highest
values of the manifestation of the general heterosis effect were obtained for the combinations of the
Poltava Meat sows with boars of the Large White (11.04%) and the Poltava Meat sows with boars
of the Welsh breed (9.82%). In terms of the specific and hypothetical types of manifestation of the
heterosis effect, in all cases there was an advantage for the direct combination. Regarding the level
of manifestation of the total manifestation of the heterosis effect according to different indexes of
reproductive ability of sows for the combination of Welsh and the Poltava Meat breeds, higher
values were obtained for the number of piglets at birth (both total and live) and the weight of the
litter at weaning. When assessing the reciprocal effect, positive values were obtained for all
evaluated indexes, which indicates the presence of a parental effect in reciprocal combinations of
Welsh and the Poltava Meat pigs. The assessment of the degree of phenotypic dominance indicates
the obtained different types of dominance for different indexes and combinations, which confirms
the complex mechanisms of formation of the heterosis effect.

Key words: pig breeding, reproductive ability, sows, heterosis effect, domestic selection, reciprocal
Crosses

Introduction. Modern pig breeding is based on two interrelated components —
pedigree and commercial. The pedigree pig breeding ensures further progress in
improving the main pig breeds, while commercial production is aimed at revealing
the genetic potential of animals and obtaining the maximum level of productivity. At
the same time, by combining different breeds, types and lines of pigs, an additional
effect is obtained. Today, various systems of industrial crossing and hybridization are
used in domestic pig breeding to obtain the effect of heterosis [1-4]. The advantages
of hybridization through the use of the heterosis effect are well proven both by
scientific experiments and by effectiveness in practice [5-6].

Analysis of recent research and publications. The breeding work carried out with
different breeds of pigs involves the targeted improvement of individual productive
traits, which, accordingly, determines the place of a particular breed for further use in
various systems of industrial crossing and breed-line hybridization. An important
element in choosing the best variant of breed-line hybridization using specific breeds
Is the combinatory ability and the efficiency of individual combination variants [7]. It
should be taken into account that the majority of commercial production is based on
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the traditional scheme of combining breeds with obtaining three-breed final hybrids
of the ultra-meat direction of productivity from the combination of two-breed sows
(the Large White x Landrace) with boars of specialized meat breeds, types and lines -
Duroc, Pietren, Maxter, etc. [8-10].

At the same time, there are still a number of breeds that are also characterized by a
high level of genetic potential, but are almost not used in industrial pig breeding.
These breeds include domestic ones — the Poltava Meat, the Red White-belted, etc. In
addition, individual combinations were studied at one time, as is known in the
scientific literature [11-14].

Therefore, the study of the manifestation of the heterosis effect in sows under the
different breed combinations is relevant and timely.

Goal: to evaluate the manifestation of the heterosis effect in sows under the different
breed combinations.

Materials and research methods. The research was conducted on the basis of the
pig farm of the private enterprise “Skrypnyk V.O.” in Lozova district of Kharkiv
region according to the general principles of conducting research [13]. In order to
assess the reproductive ability of sows of the Poltava Meat and Welsh breeds in
different combinations, the obtained experimental data were analyzed according to
the general research scheme (Table 1).

Two control groups (sows of the Poltava Meat and Welsh breeds) were formed for
insemination with boars of the same breeds in purebred breeding (groups I and I,
respectively). The next two groups (experimental) were formed for reciprocal
crossing of Welsh and the Poltava Meat breeds (groups 111 and 1V, respectively). Two
experimental groups were also formed by direct combinations of Welsh and the
Poltava Meat sows with boars of the Large White breed (groups V and VI,
respectively).

Table 1
The scheme of researches
Group Breed combination
of (_3roup Sows Boars
animals assignment breed n, heads breed n, heads
I control PM 15 PM 3
II control W 15 W 3
I11 experiment w 15 PM 3
\ experiment PM 15 W 3
\ experiment wW 15 LW 3
Vi experiment PM 15 LW 3

Taking into account the percentage of fertile sows available on the farm, a larger

number of sows were selected for research, with subsequent formation of groups

from the first 15 heads with confirmed pregnancy on the 28th day after insemination

using an ultrasonic device for diagnosing sow pregnancy. All sows were artificially

inseminated in one period, had a standardized ration of appropriate feed according to
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physiological periods. All feed was fed in dry form with free access to water. Sows
were housed individually in different physiological periods with compliance with
appropriate temperature regimes, etc. The main indexes of the reproductive ability of
sows were taken into account - the total number of piglets at birth, including live
ones, survival at weaning, litter weight at weaning and average weight of one piglet
at weaning. The results of the studies were processed by the method of variational
statistics [14], using computer technology and the application software packages MS
Excel 2016 and Statistica 10 (10.0.1011) (StatSoft Inc., USA). Based on the absolute
indexes, the level of manifestation of the heterosis effect was calculated according to
Tsereniuk O.M., 2018 [15].

Presentation of the main research material. The following results were obtained
when determining the manifestation of the heterosis effect on the reproductive ability
of sows under the different combinations (Tables 2-3).

Table 2
The effect of heterosis on the number of piglets at birth from sows of different
combinations

= Index

._%E - EG by number of piglets at birth | EG by number of live piglets at birth

e ©° X max min | A max X max min A max -

3 - min min
General

WxPM | 38.27 | 33.18 | -22.90 | 56.07 | 7.89 | 34.21 | -13.16 | 47.37

PMxW |12.14| 38.73 | -4.62 | 4335 | 9.82 | 28.83 | 1.23 27.61

WxLW | 4.67 | 5421 | -2290 | 77.10 | 8.42 | 50.00 | -13.16 | 63.16

PMxLW |12.72| 4740 | -13.29 | 60.69 | 11.04 | 38.04 | -7.98 46.01

Specific

WxPM | 27.75| 64.74 | -4.62 | 69.36 | 25.77 | 5644 | 1.23 55.21

PMxW |-935] 12.15 | -22.90 | 35.05 | -5.79 | 10.53 | -13.16 | 23.68

Hypothetical

WxPM |14.21| 47.29 | -14.73 | 62.02 | 16.15 | 4448 | -6.52 50.99

PMxW | 0.26 | 2403 | -14.73 | 38.76 | 142 | 1898 | -6.52 25.50

Table 3
The effect of heterosis on indexes at weaning of piglets from sows of different
combinations

c Index

% EG by litter weight at weaning | EG by average weight of one piglet

= at weaning

g X max min | A max X max min A max -

o —min min
General

WxPM | 8.95 [ 19.76 | -9.27 | 29.03 | 0.87 | 20.52 | -12.35 | 32.87
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PMxW | 8.26 | 26.62 | -2.60 | 29.22 | 0.17 949 | -1181 21.29

WxLW 1323|3185 | 161 | 3024 | 114 | 13.30 | -18.59 31.89

PMxLW |13.08| 26.62 | 158 | 25.05 | 191 9.61 -2.99 12.60

Specific

WxPM 2532|3776 | 436 | 3340 | 208 | 2196 | -11.30 | 33.26

PMxW |-5.89 | 10.08 | -15.32 | 2540 | -1.01 8.20 | -12.85 21.04

Hypothetical

WxPM |16.57] 28.13 | -293 | 31.06 | 147 | 2124 | -11.83 33.06

PMxW | 069 | 17,77 | -940 | 2718 | -042 | 884 | -1233 | 21.17

The highest values of the heterosis effect (general type) in terms of the number of
piglets at birth were observed for the combination of the Poltava Meat sows with
boars of the Large White and Welsh breeds. At the same time, the maximum values
(EG max) for individual animals were obtained for the combination of Welsh sows
with the Large White boars. At the same time, for this combination, minimum values
(EG min) were also obtained for individual animals. If the total number of piglets at
birth is more indicative of the potential productivity of sows with optimization of
housing conditions, feeding, etc., then the index of the number of live piglets is closer
to the practical realization of the productive potential of animals. According to this
index, the highest values of the manifestation of the general heterosis effect were
obtained in combinations of the Poltava Meat sows with the Large White boars
(11.04%) and the Poltava Meat sows with Welsh boars (9.82%).

Regarding the maximum values (EG max) and minimum values (EG min) for
individual animals in terms of the number of live piglets at birth, similar results were
obtained for the combination of Welsh breed sows with the Large White boars as for
the total number of piglets at birth.

According to the specific and hypothetical types of manifestation of the heterosis
effect, in all cases there was an advantage for direct combination.

The manifestation of the heterosis effect in reciprocal combinations of the Welsh and
the Poltava Meat breeds was also determined (Table 4).

Higher values of the heterosis effect manifestation for all evaluated indexes occurred
in the combination of Welsh sows with the Poltava Meat boars. It was this
combination of breeds that was characterized by a higher share of manifestation in
the total heterosis effect. Regarding the level of manifestation of the total
manifestation of the heterosis effect by different indexes of the reproductive ability of
sows for the combination of Welsh and the Poltava meat breeds, higher values were
obtained for the number of piglets at birth (both total and live) and the weight of the
litter at weaning. The level of manifestation of the total heterosis effect by the
average weight of one piglet at weaning was insignificant.
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Table 4
The heterosis effect in reciprocal combinations of Welsh and the Poltava Meat
breeds

Index EGs EG Share EG Share

direct EG reverse EG

(WxPM) | direct | (PMxW) | reverse,
% %

Number of piglets at birth 724 7.11 98.20 0.13 1.80
Number of live piglets at birth 8.78| 8.07 91.91 0.71 8.09
Litter weight at weaning 8.63| 8.28 95.94 0.35 4.06
Average weight of one piglet at | 053 | 0.74 - -0.21 -
weaning

When assessing the reciprocal effect (Table 5), positive values were obtained for all
evaluated indexes, which indicates the presence of a parental effect in reciprocal
combinations of Welsh and the Poltava Meat pigs.

Table 5.
The reciprocal effect and degree of phenotypic dominance under the
combinations of Welsh and the Poltava Meat breeds

Index Number of Number of live | Litter weight at | Average weight
piglets at birth | piglets at birth weaning of one piglet at
weaning
r 0.659 0.963 1.136 1.596
hp (WXPM) 5.294 0.593 75.758 -161.352
hp PMxW) 3.494 -1.141 63.491 -161.490

The assessment of the degree of phenotypic dominance indicates the different types
of dominance obtained for different indexes and combinations. Thus, despite the fact
that the total number of piglets at birth had a positive overdominance for both
combinations, the number of live piglets at birth for the direct combination was
positive dominance, and for the reverse combination - negative overdominance.
There was a positive overdominance in the weight of the litter at weaning for both
combinations, and a negative overdominance in the average weight of one piglet at
weaning for both combinations.

Conclusions and prospects for further research. As a result of the evaluation of
the manifestation of the heterosis effect, the highest values in terms of the number of
piglets at birth were observed for the combination of the Poltava Meat sows with
boars of the Large White and Welsh breeds. A higher level of manifestation of the
heterosis effect was obtained when using the Large White breed of pigs as the
parental form.

According to specific and hypothetical types of manifestation of the heterosis effect,
in all cases there was an advantage for the direct combination of the Welsh and the
Poltava Meat breeds of pigs. At the same time, the assessment of the reciprocal effect
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indicates the presence of a parental effect. Analysis of the results of determining the
degree of phenotypic dominance confirms the complex mechanisms of formation of
the heterosis effect, since different types of dominance were obtained for different
indexes and combinations.
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HHPOSAB E®EKTY I'ETEPO3UCY Y CBUHOMATOK 3A PI3HUX
HOPIAHUX NOEAHAHBb MANIFESTATION OF THE HETEROSIS
EFFECT IN SOWS UNDER THE DIFFERENT BREED COMBINATIONS

Anomauin
Memorw nposedenux 0ocniodcenb 0y1a OYIHKA Npos8y eghekmy cemepos3ucy y CEUHOMAMOK 3d
PI3HUX NOPIOHUX NOEOHAHD. JoCTiOdCenHs OYau nposedeni Ha 6a3i CBUHAPCLKOI MosapHoi hepmu
@OIl «Ckpunuux B.O.» Jlosiecokoco pationy Xapkiecokoi o6a. byrno cgopmosano 0si
KOHMPONbHUX 2PYRU (CBUHOMAMKU NOJMABCLKOI M SICHOI ma YenbCbKoi nopio) 018 OCIMEeHiHHsL
KHYpamu mux sice nopio 3a 4ucmonopionoco poseedenus (epyna I ma Il 8ionosiowno). /i nacmynhi
epynu 6yau cgpopmogani 05t NPoBeOeHHs: peYUnPOKHO20 CXPEUsy8aHHs YeibCbKoi ma noamascbKoi
Mm’sacnoi nopio (epyna III ma IV eionogiono). Taxooic Oyau cghopmosani 08i 00CnioHi epynu 3a
NPAMUX NOEOHAHb YelbCbKOI Ma NOJMABCLKOI M CHOI 3 KHYpamu 8enuxoi 6inoi nopoou (epyna V
ma VI 6ionosiono). Bpaxosysanucsy ocHosHi nokasHuku 6i0meopHoi 30amuocmi ceunomamox, Ha
OCHOBI SIKUX PO3PAX0B8YB8ABCSL PIBeHb NPOSBY eeKmy 2emepo3sucy.
Hatibinbwi 3nauenns nposgy eghexmy cemepo3ucy (3a2aivHuii mun) 3a NOKA3HUKOM YUCILA NOPOCAM
npU HAPOOI’CEeHHI GIOMIUeHI 3a NOEOHAHHS MAMOK NOIMABCLKOL M SICHOT 3 KHypamu 8eauxoi 0inoi
ma yenbCcokoi nopio. 3a NOKA3HUKOM YUCILA HCUBUX NOPOCAM OLIbULl 3HAYEHHS NPOSIBY 3A2aNbHO20
epexmy ecemeposucy 6y10 OMpUMAaHO 3a NOEOHAHL MAMOK NOIMABCHKOI M SACHOI 3 KHYPAMU 8eTUKOL
oinoi (11,04 %) ma mamox noamascokoi M’cHOi 3 KHypamu nopoou yeavc (9,82%). 3a
cneyugpiunumM ma 2inomemudHuUM MUnamu nposiey egexmy ecemeposucy y 6cix eunaoxkax oyna
Has6Ha nepesaza 3a NpAM020 NOEOHaHHA.CMOCOBHO DIi6HA NPOA8Y CYMAPHO20 NPOA8Y eqheKmy
2emepos3ucy 3a pISHUMU NOKA3HUKAMU BIOMBOPHOI 30amMHOCMI CEBUHOMAMOK 3d NOEOHAHHS
VelbCbKoi ma noimagcokoi M ’sacHoi nopio Oinvbwi 3HaAYeHHsT OYIU OMPUMAHT 34 YUCTOM NOPOCAM
npuU HAPOOAHCEHHI (K 8CbO2O MAK [ HCUBUX) MA MACI 2HI30a NPU GIOTYUEHHI.
3a oyinxu peyunpokno2o eghekmy, no 6CiX OYIHEHUX NOKAZHUKAX OVIU OMPUMAHI NOZUMUBHI
3HAYeHHs W0 6KA3VE HA HASABHICMb OAMbKIBCbKO20 eekmy 3a peyunpoKHUx NOEOHAHb CEUHell
nopio yenvc ma nonmascvka m’sicha. Oyinka cmyneus (eHomunoeo2co OOMIHYB8AHHA 6KA3YE HA
OMPUMAHI PI3HI MUNU OOMIHYBAHHSA 34 PI3HUX NOKA3HUKIE MA NOEOHAHb, WO NIOMBEPOHCYE CKAAOHI
MexXanizmu popmyeanus egpexmy cemeposucy.
Kuarouosi cnoBa: ceunapcmeo, siomeopiosanvia 30amuicms, CEUHOMAMKU, eheKm 2emeposucy,
BIMYUIHAHA CENeKYiA, PEYUNPOKHI CXPEeuy8aHHs.

Crartsa Hagidnuia 10 penakimii 21 6epesns 2025 poky
Crarta npoiinuia penen3yBanus 24 6epesns 2025 poky
Cratts onyOmikoBaHa 31 6epesnst 2025 poky
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AmnaroJjii Cadoaam,

BUKJIaJa4d Kadenpu 3abe3mneueHHs AepKaBHOI Oe3neKu

HarmionanpHa akagemis HamonansHoi rBapii Ykpaiau M. XapkiB, YKpaiHa
ORCID ID 0009-0001-0267-6405

email: aasabodash@gmail.com
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Opnecwkuil nepkaBHUM arpapHuil yHiBepcutet, M. Ozeca, Ykpaina
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BIIJIMB 3MIHU KJIIMATY HIBAHA YKPATHU HA HOPMMU I'OJIBJII
COBAK IIPU BYJIMUHOMY YTPUMAHHI Y 3MUMOBU NIEPIOJ] POKY

Anomauin
Payionanvna 2o00iena cobak y 3umoeuil nepioo npu GyIUYHOMY YMPUMAHHI PO3KpUMA He Ha
00CMamubOMy PIi6HI, adxce y C8imi iCHYE 0e31iy PI3HOMAHIMHUX KIIMAMUYHUX PEe2iOHI8 31 CBOE€I0
811ACHOI0 CNeyUu@ikow HABKOIUWHBO20 CepedosUla ma 0COOIUBOCMAMU KIIMAMYy, SKi OCMAHHIM
yacom 6ce icmomuiuie NIOOAOMbCA 3MIHAM, d MOMY AKMYAIbHICMb O0CAIONCeHb 3d OAHUM
HaNpsaMOM € B8aNCIUBUM (DAKMOPOM, WO BUMA2AE 000AMKOBUX O0O0CHIONCeHb. 32I0HO OCMAHHIX
pexkomeHoayiti w000 HOpPM 200i61i cobak y 3UMOBUL Nepio0 Npu BYIUYHOMY YMPUMAHI
NPONOHYEMbCA NIOBUUYEHHS PAYIOHY 3A 11020 eHepeemuuHo0 nodxcusHicmio Ha 15 %.
1lio uac nposedenHss 0ocniodxceHb OVIU OMPUMAHI pe3yabmamu 200i61i cobaxK 3 Ypaxy8auHAM
ocobausocmetl Kiimamy nigoHsa Yxkpainu ma ix smin, AKi 6i00yeanucy ocmanuin yacom. Ompumanni
O0aui Haoarwmev niOCmMagy nepecisinymu pekoMeHoayii, wo 3a3HaAYarmsvcs 6 JiimepamypHux
Odicepenax iHgopmayii, OCKiNIbKU 34 OAHUMU DEKOMEHOAYIAMU He 3A3HAYAEMbC Pe2ioH Hauloi
Kpainu ma 1oeo KiimMamudti 0cooaueocmi.
Ompumani pesyromamu npogedeHux 00CHI0NHCeHb 8KA3VIOMb Ha me, wjo cooaxu I KoHmponvHOi
epynu, ma II-i niodocnionoi npu 3minax ix 00008020 payioHy 3a KilbKicmio eHepeii y Oik
30inbuwennsn y kopmi na 15 % i 20% 6i0no6iono, manu cymmesi sMiHU 3a JHCU8010 Macoio ma Oyau
suwpumu na 4,1 %, a nokasnuxku Il oocnionoi na 6,9 %, wo € ne 6asxcanum gpaxmopom 05 Oanux
meapuH nicia 3aeepuieHus ix @izionociyunoeo pozeumky. Ha eiominy I niodocniona epyna, saxa
OMpUMY8aNU Payion i3 30INbUIEHHAM 30 eHepeemMUYHOI0 NONHCUSHICMIO Y 3umMosull nepiod Ha 10 %
3AMUUATOCA 30 NOKASHUKAMU HCUBOT Macu 6e3 3MiH.

Taki pesynbmamu 6Ka3ylOMb HA Me, WO HEPAYIOHATbHA 2001614 cobak 0e3 8paxysamHs.
KAIMAMUYHUX YMO8 HABKOIUUHLO2O Cepe0osuna 6NIUBAE HA 30INbULEHHS JHCUBOT MACU Ma 30amHA
NPOBOKYBAMU ONCUPIHHA MEAPUH, SIKe Y NOOANbUIOMY 8i000pa3umuvcsa HA iX 3A2albHOMY CMAHI
300p08 5.

Kurouosi cioBa: krivam, Hopmu 200i6ni, Kopm, memnepamypa, cooaxu, YmpumanHs..

Beryn. @opmyBaHHS paiioHy AJis TBapUH - 1€ CKIAAHUI KOMIUIEKCHHM mpolec, B
OCHOBY SIKOTO BXOJIUTh PO3YMIHHS BCiX METAaOOJIYHUX MPOIECIB Ta €HEPTETUUHOTO
Oayslancy B opraHi3mi TBapuHU. HUHIIMIHI MeTOAM OILIHKA KOpMIB 0a3ylOThCsl Ha
rIIMOOKOMY aHajli31l O10JIOTTYHUX OCOOJMBOCTEM HYTPIEHTIB 3 PETEILHUM BUBUEHHSIM
CKJIQZIOBOI KOpMY SIK 0araTroCTOpOHHBOI CKJIQHOI PEYOBWHH, JKEpeiaa HYTPIEHTIB,
SIKe 3/IaTHE 3aJI0BOJILHSATH BCl TOTpeOu cobak [5].
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AHaJi3 ocTaHHiX gociailzkeHb Ta myOaikaniii. ParionansHa roxiBis coOak
MOBUHHA CKJIAATUCS 3 ypaxyBaHHSAM OaratboxX (PakTopiB, Hacammepe] TaKux, SK:
Maca Tija, TIOpOJH, BIK, PIBEHb aKTUBHOCTI, CTaH 3/0pPOB’S Ta YMOBU YTpPHUMAaHHS.
Croroani iCHyt0TH 0374 pi3HOMaHITHUX TOTOBUX BHJIB KOPMIB, SIKi MAalOTh CBO1
nepeBary, aje MmopsAn i3 UMM 1 HeAOJiKu. BoHM T03BONSIIOTH TOCMOAapio miaiopatu
HaWKpaluil KOpM JJIsl CBOTO YJIIOOJICHIISI Ta HOPMYBATH JTO3YBAaHHS KOXKHOTO KOPMY
3T1IHO PO3paxyHKiB, 3a3HAUYCHMX Ha YyMaKOBI[, ajie pallloHajJbHa TOJIBISA CcOOaK
nepeadoavyae BpaxoByBaTU Taki (DAKTOpHW TOMIBII, SAKI BUPOOHHMKY HE B1JIOMI Ta HE
MOXYTh OyTH BpaxoBaHl Hpu J03yBaHHI pamiony [10;11]. Hacammepen mo Hux
BIJTHOCSIThCA  PIBEHb aKTUBHOCTI, CTaH 370pOB’S Ta YMOBH YTpUMaHHSA. A TOMy
CaMOCTIMHE CKJIQJIaHHS pallloHy Ma€ BigOyBaTHCS 3a YMOB BEJIMKOTO MPHI0aHOTO
BJIACHOTO JIOCBiAY a00 3 KOHCYJIbTaIl€l0 (paxiBig roayBaibHuKa [4].

HemnpaBunbHa TOAIBIS MPU3BOAUTH 10 3HAYHMX MpoOJeM 31 3J0pOB’SIM, SIKI
CYTIPOBOJUKYIOTBCS OXHUPIHHAM a00 BHCHAXCHHSM, 3HWKCHHSIM MPOAYKTHBHOCTI Ta
aKTUBHOCTI coOaku. OcoOauBy yBary CiiJl OpUAUIATHA TOJIBII LYLEHST, NpU KA 3a
YMOB HE JOTPUMAaHHS MPaBWJI MPHU3BOAUTH 0 CEPHO3HUX YCKIAJHEHb Ta BIAXUICHb
CTOCOBHO iX po3BUTKY. He moOauHOKI BUIAIKH, KOJHM TOCHOAapl HE MPUIUISIOTH
HaJIEXKHOI yBaru 1ibOMy IUTaHHIO, B TOM Yac, KOJH JaHui (paKTOp BBAXKAETHCS OJTHUM
3 HAMBAXKJIUBIIIKMX MIPH SIKICHOMY YTpUMaHHI Ta MIKIyBaHHI PO COOAKY.

Meta. JlocmiauTy pi3Hl MIJBUIIEHHS EHEPreTUYHOI TOXUBHOCTI KOpMY TIpHU
HepexoJl Ha 3UMOBE YTpPUMaHHS coOaKk MOpoau OOpAep-KOII 3 ypaxyBaHHSAM
Cy4YacCHHMX KJIIMaTUYHUX YMOB MiBAHS Y KpaiHU.

Bukiaa ocHoBHOro Mmarepiajay gociaizkeHHsl. J{ociiKeHHS TPOBOAMIUCH Ha
JOpPOCIUX co0akax Mopoau Oopaep-Kojuli, B yMoBax posmiigHuka «Dream from
gross libental» Opecbkoi o6macti. Bei coOaku Oynu BUBEIEHI Ta yTPUMYBAIUCH
YOPOAOBXK BCHOTO KHUTTS y JAHOMY KOMIUIEKCi. MatepiajgoM st JOCHIKEHHS
CIIyTyBaJIO MOTOJIIB’ S AOPOCIUX cobak mopoau Oopaep-kosut, 2022 poky IIEHIHHS,
0 5 TOJIIB y TPYMi aHAJIOTIB 32 JKUBOIO MACOIO Ta CTATTIO,.

Benuke 3HaueHHs HEOOX1THO MPUIILIATH TOMIBI1 COOAK y 3UMOBHI MEPi0J] 0OCOOIUBO
NPy BYJIMYHOMY yTpHMaHHI. B Takux yMoBax MOXMBHICTb PallOHy 3a KUIBKICTIO
eHeprii TOBMHHA 301JIbIITYBATUCH Y TaKii KIJTBKOCTI, 100 1i BUCTAYAJIO HA MIATPUMKY
Teja OpraHi3My, ajie pa3oM 13 I[IMM JIaHWi paIioH HEe TOBHHEH MPOBOKYBATU
OKUpIHHA TBapuH [6,14].

Biarak, ayis skicHOi palioHajdbHOI TOZIBII COOaK y 3MMOBHH Tepio HEOOX1THOIO
YMOBOIO € JIOCHTIPKCHHSI, TIPU SIKUX OKPIM TIOKMBHOCTI PalliOHy BPaXOBYEThCS HE
TUIBKU PETIOH nepeOyBaHHS TBApUHU, ajie ¥ 3MIHU KJIIMaTy y MEBHOMY PETiOHI, IO
HampsIMy BIUIMBaTUME Ha TEMIIEpaTypy IOBKLLIA, a OTKe, 1 Ha morpedy colak y
€Heprii, SIKIII0 BOHA 3HAXOAUTHCS HA BYJTUYHOMY YTPHUMAaHI.

B xoxi mpoBeaeHOTro J0CHiy 3aCTOCOBYBAJIM TaKi METOMU, SIK PO3PaXyHKOBHH,
JIOT1YHMM, CTAaTUCTUYHUMN, aHATITUYHUN, ajieé HAWTOJOBHINIMM METOJ0OM OYB
NOPIBHSUIbHUM, SKUN IPYHTYEThCS Ha OCHOBI MOCTAaHOBH JOCHIAY 3a Ipynamu map-
aHaJIOT1B.
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[lim wac mocmimy MPOBOAMJIA BHBYCHHSI Ta aHaji3 €(pEKTUBHOCTI Pi3HUX METOIIB
TOJIBII, K1 BIIPI3HSIMCS MK COOOIO 32 €HEPTreTHYHOIO MOXKHUBHICTIO paIlioHy Ha 5-
10 % 3a 3araJIbBHONIPUITHATUMH y COOAKIBHUIITBI MeToAuKamu [ 12].

O0'exTOM TOCITIIKEHb CIIYTYBAJIO YIOCKOHAJICHHS TEXHOJIOTII TOMIBII Ta YTPUMAHHS
co0aK y 3uMOBHUH TIEPi0JI 3 ypaxyBaHHSIM OCOOJIUBOCTEH Ta TEMIIEPATYPHOTO PEKUMY
MiBJICHHOTO PET10HY HAIIOT IePKaBU.

3riIHO 3arajJbHONPHUHHATOIO METOAY Map-aHaJoriB, BIIOHUPAIHCh COOAKH OJHIET
MOPOJIA, JKUBOI MacH, IMOXO/KCHHS, POKY IIEHIHHS, ()1310J0TIYHUM PO3BUTKOM,
OyZ10BOIO, 3arajibHuM cTaHoM. @OopMyBaHHS TPyN 3/1MCHIOBAJIOCH 3 ypaxyBaHHSIM
TEHOTUIY cOo0aKk Ta iX MmoBemiHKU. IIpu mocTaHOBI HA JOCHIA yCi TBapHHU OyJH
KJIIHIYHO 3/I0POB1 Ta YTPUMYBAJIKCh 3a OJHAKOBUX YMOB. TBapuHu OyJid BUPOIIEH] y
KIHOJIOTTYHOMY IIEHTp1 po3nigHuKy «Dream from gross libental». Cobaku, siki Oynu
JOJIy4€Hl 10 KOHTpoJibHO1 rpynu (I mociigHoi), OTpUMyBajii OCHOBHUM pallioH AJIs
3UMHBOI TOAIBJI1 cOOaK MpHU BYJUYHOMY YTPUMAaHHI, SIKUW BIAPI3HABCA BiJ JIITHHOIO
paitriony, mo ctanoBuB 6750 x>k, 1 OyB BHIIMM 32 €HEPTETUYHOIO MOXKUBHICTIO Ha
15 % mo BianoBimae 1012,5 kJIx. Pamionun cobax mnepmoi miggociignoi (11
nociiaHoi) Ta Apyroi miggocaiaHoi (111 gocminHoi) oTpuMyBaiM paiioH MEHIIIEe Ha 5
% Ta O1apIMM Ha 5 % B1J] KOHTPOJIIO, 10 BIAMOBIAANIO 301IBIICHHIO HOTO HA BIIMIHY
B1JI TOKUBHOCTI Y JiTHIN mepioa Ha 675,0 k/{x Ta 1350 x/[ eHneprii BiAMOBIIHO.
[TinroroBumii nepion cranoBuB 10 m10, micas YOTO y BCIX JOCTIIHUX IpyMax cobak
BiJI0yBaBCA MEPEXiTHUM eTaIl.

B xoxi mocmimy Bci JIOCTIIHI TPYNMH OTPUMYBAJIM OJHAKOBUM OCHOBHHUM palliOH 3a
IHrpeaiEHTaMH, aJie BIIMIHHUM 3a iX KIJIBKICTIO Ta €HEPIeTUIHOIO MOTO MOKHUBHICTIO
[UIIXOM JIOJIyYEHHS 10 HbOTO a00 BHIIYYEHHS BCIX OCHOBHUX KOMIIOHEHTIB PaIlloHy
y OJIHAKOBUX MPOMOPIISIX Ta Pi3HOI KIJTBKOCTI TAKOTO €HEProBMICHOTO KOMIIOHEHTY,
aK puO’suuil kup. BU3HAYMBIIM TOXUBHICTH PHUO’SAYOTO SKHUPY, PALIOH JUIs
KOHTpPOJIbHOI rpynu (I mociiaHoi) BIANOBIAAB PEKOMEHJALIAM 100 TO/IBII CO0aK Yy
3UMOBHMI TIEpioJl MpU BYJIMYHOMY YTPUMaHHI Ta cTaHOBUB 7762,5 kI BanoBoi
eHeprii kopmy. Parion cobak st nepioi miggocaianoi (II nocaigna) ctaHoBUB Ha 5
% wmenme, a apyroi miggocaianoi (III mocmianoi) Ha 5 % Oinbine BajgoBOI eHEprii
KOPMY BIIHOCHO KOHTpOJbHOI rpyn# (I mocaigHofi).

Biamosigao BIX 3aIJIAaHOBAHOT'O MaiiOyTHBOTO (G yHKITIOHATBHOTO
BUKOPHUCTaHHS CO0aK 10 HUX MOBUHHO 3aCTOCOBYBATHCH BIANOBIAHE YTPUMAaHHS, SIKE
Oyle BpaxoByBaTH Ta BIJMOBIJATH iX BUIAOBHUM, OI0JIOTIYHMM Ta 1HIWUBIAyaJbHUM
0COOJIMBOCTSIM.

Hanexne yTpumanHs cobak TOBHHHO BIANOBIZATH TUM ToTpedam, sKi BOHHU
oTpuMyBanu O y TPHUPOII BITHOCHO 1Ki, BOJW, AKTUBHOCTI 3 BIATIOYMHKOM Ta
KOMYHIKaIlii 13 c001 MOAI0HMMU Ta IHIIIUMH BUJIAMH.

l'apHe 3m0poB’s Ta mpane3fgaTHICTh CO0aK CYTTEBO 3aJ€XKHUTh BiJ] THUX YMOB
yTPUMAaHHS, B IKUX BOHU NepeOyBatoTh. BUIbIIICTh CBOrO Yacy coOaKu 3HaAXOIAThCA
y BOJIbepax a0o0 IHIIMX MOPUMIMIEHHSX IS yTpuMmaHHsA. Tam 37e011bII0T0 BOHH
BIJIMOYMBAIOTh Ta BiJHOBIIOKOTH CBOi CUJIU MMICJIsI BUKOHAHOT pOOOTH.

TinbKky TpaBWiIbHA OpraHizallis YTpUMaHHA COOaK CIpPUATHME TapHOMY iX CTaHy,
3MI0POB’I0 Ta 3HIKYE PHU3UK BIJHOCHO PI3HUX PECHIPATOPHUX 3aXBOPIOBAHbD.
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HepocraTHst KINBKICTH HIOJEHHOTO MOIIOHY Ui COOaK, SIKHHA Mailke MOBHICTIO
3aJI0BOJIBHSAETHCS TpU X  BUIBHOMY yTpUMMaHHi, 1 HaBmaku (i3udHe
MePEHABAHTAXXEHHS TaKOK MOXKYTh IMPOBOKYBATH 3aXBOPIOBAHHS PI3HOTO XapakTepy,
0COOJIMBO KOJH CIpaBa CTOCYETbCA TAaKUX EHEPriMHUX cobak, sk Oopaep-KOJTi.
OTxe, Micme, B SKOMY COOaKM 3HAXOMSTHCS OUIBIIICTh CBOTO Yacy, IMOBHHHE
BIJIMOBIAATH BCIM 300TIT€HIYHUM BUMoOraM. Besnuke 3HaAYeHHS Y MICII 3HAXO[KESHHSI
TBapuH IIPHUIAJAa€ HAa Taki (AKTOPH 30BHIIIHBOTO CEPEIOBHINA, SK TEMIICpaTypa,
B1JIHOCHA BOJIOTICTb Ta Ta30BHM CKJIAJ] TOBITPSI.

Biarak, B Xo11 gociiay, OJHE 13 MOCTABJICHUX 3aBlaHb MOJArago y dikcarii
HABKOJIMIITHLOTO CEPEOBHINA 32 KIIMATHYHUMH YMOBaMH IepeOyBaHHS JTOCITITHHX
TBapHH, sIK1 HaBeJieH1 y Tadymii 1.

Tabomurg 1
KuiMmaTuyHi yMOBM niepe0yBaHHsA J0CJHiTHUX TBAPHH
0 . . Konnenrpariist B
Temmneparypa, C Binnocna Bosoricts, % HOBITPi
TeapHrn ’ C}fscef E:Oi[)y " B amiak ABOOKHCY
KOJIMBAHHS p1o4 KOJIMBAHHS Y ByTJIeLIo, %
(3 BpaxyBaHHIM CEpPEeIHBOMY | MI/T )
00’emy
KOXKHOT'O JTHS)
Hopocai
cobaku (-53°)—
(mopojaa N +6,5° 57-78 65 0,01 0,15
Sopiep- (+11,7°)
KOJIJT1 )

[Ipotsirom mpoBeAeHHS AOCHIKEHb (DIKCYyBalduMCs KIIMAaTU4YHI TEMIIepaTypHi
KOJIMBaHHS, BOJIOTICTh MOBITPSI Ta BMICT KOHIIEHTpaIlli aMiaKy Ta ABOOKHCY BYTJIEIIIO
y noBiTpi. OTpuMaHi JJaHl Jal0Th 3MOrY CTBEPIXKYBAaTH, 110 TEMIIEPATYPHUN PEXKUM
OyB BIJIHOCHO M’SIKMM Yy TMOpIBHSIHHI 13 I1HIIMMHM pPEriOHaMH HAamoi KpaiHu Ta
MONEPEIHIMK pPOKaMH y JaHOMY perioHi. BigHocHa BojoricTe nepelyBana y
3BUYAHUX KPUTEPIAX sl MIBAEHHOTO PErioHY, KUIbKICTh amiaky craHoBuia 0,01
(mr/m), a nBookucy Byriemwo 0,15 (%), ski He mepeBUIllyBaJM Oa)kaHI HOPMHU Ta
BIJIMOB1AAIOTH 0€3MeYHO1 KIJIBKOCTI iX BMICTY Yy TOBITPI.

Po3paxyHku paifioHy AJiss KOHTPOJIBHOI Ta MIAJOCIITHUX TPYN PO3pOOJISIN 3TiAHO
3aradpbHOMPUIHATOI ~ MeTonmuku  [8,12].  [arpemienTsn  migOupanucs  3TiTHO
PEKOMEHAIISIMHU 110 TOMIBJII co0ak, SKi BIAMOBIAAIOTH Ta MPUTaMaHHI iX CMaKOBUM
Ta KOPUCHUMH BJIACTUBOCTSM [IJISl TAaHOTO BUIY TBapuH [4]. BinMiHHICTH pallioHiB
JUTSL BCIX JIOCTIAHUX TBAPUH 32 €HEPTreTUYHOIO TOKUBHICTIO TIOJISITaja y BBEICHI 70
paiiony ab0 BHJyYEHHS BCIX OCHOBHHUX KOMIIOHEHTIB palllOHy Yy OJHaKOBHUX
IPOMOPILISAX Ta PI3HOI KUIBKOCTI TAKOTO €HEPrOBMICHOIO KOMIIOHEHTY, SIK PUO’ aunii
KUP.

BpaxoByroun pexomeHpalii 100 HOPMOBAHOI TOAiBII co0ak, OyB MPOBEICHUI
PO3paxyHOK ONTUMAJIBLHOIO JOOOBOTO pAaIliOHYy 3TiTHO iX JKMBOI MacH, aKTUBHOCTI,
NopoJid, YyMOB yTpUMaHHS. BiAMoBiAHO J0 BHINE3a3HAYEHUX PO3PAXYHKIB
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MIPOIOHYETHCS MITHATH MOKUBHICTD paIliony co0ak 3a eHeprieio Ha 15 % y 3umoBuHii
nepioj poky, Oyna copmMoBaHa KOHTPOJIbHA TpyMa, pamioH | — miagocaigHol rpynu
OyB Bummi 3a KutbkicTio eHeprii Ha 10 %, II — miggocmigaoi Ha 20 % BiZHOCHO
JTITHBOTO paIlioHy, KUK mpu Ba3i cobak 18 kr cranoBuB 6750 k/[x. Takum drHOM,
3TiTHO TIOCTaBJICHOI METH Ta 3aBJaHb, OyJia MPOBEJACHA KOPEJIlisS BaJIOBOI €Heprii
1000BOT0 paIlioHy y MIJAOCHIIHUX TPy BIAHOCHO KOHTPOJIbHOI. [IpoTaroMm ycboro
nepioxy gociiy (ikcyBajmach Temreparypa HaBKOJHUIIHBOTO  CEpEeOBHIIA,
KOJIMBaHHS s1Koi Oyiu y Mexax Bif - 5,3 ° 1o + 11,7 ° Ta cepeqHbOro mokasHUKa 3a
BECh IEPioJI TOCIITy, SIKHi CTaHOBUB +6,5° Tak sIK 3a BECh MEPioj] JOCIiAy IUIF0COBA
TeMIiiepaTypa Oyia mepeBa)xarouoro, a MOpO3U He TpuBajduMmu. Pesynbratu gociimgy
CTOCOBHO 3MiHH MTOKa3HHUKIB )KUBOI Macu cobak HaBejeH1 y Tabiuin 2.

Ta0mus 2
7KuBa Maca TBapHMH NpH Pi3Hil KiJIBKOCTI MOKMBHOCTI KOPMY
3a eHepriero (N=5, M+m)

. Cepenns Bara TBapHH 10 TPYIIi y 3UMOBHH 1epioJ 3a
53> MICSALIMHA Kopensmis
z E9 A €HEePreTHYHOT
= ; s g MTO’KUBHOCTI
5 e i KopMy Y
['pymu 2 = & . 3UMOBHI
o T &% T ) . Cepenniii .
2| £ 7 o Ipynens CiueHb JIroTuit nepion,
IR MOKa3HHK ;
5| 5§ 2 BIZITHOCHO
R SE 3 JITHBOTO
5 == (k1)
0
KonTpon N 1? o
bHA BaJIOBOT
a 5 | 7762,5 |18,21+0,11 | 18,94+0,08 | 19,75+0,05 | 18,96+0,09 i‘;g&ry”
’;‘)"CHIHH (1012,5  xJlx
eHeprii)
0
Mixxocn Z-Banoi(?i ?
imaa I (1T
oCITLI 5 | 7425,0 |18,07+0,13 | 18,15+0,14 | 18,22+0,07 | 18,14+0,08 | eHeprii kopmy
2) g 675,0 kJIx
eHeprii
[Migmocn
imHa 11 + 20 % (x1x),
(I 5 |8100,0 | 18,19+0,08 | 19,43+0,09 |20,81+0,04 | 19,47+0,14 | 1350 kJx
JOCTIAH eHeprii
a)

3riIHO OTPUMAHMX PE3YJIbTATIB JOCIIKEHHSI, CIOCTEpirajiach 3MiHa KUBOI MacH y
koHTposbHIM Tpyni (I gocmimnii) Ta apyroi migmocmiaHoi (III mocmigniit) y Oik
30utbleHHs. JKuBa maca TBapuH Il mocniHoil rpymnu, ska OTpUMyBajia 30UIbIIEHHS
pauiony Ha 10 % 3a BaJlOBOIO €HEPri€l0 KOpMy, 3ajuliaiach Maike 0e3 3MiH, 110
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BBAKAETHCS OaKaHUM Pe3yJIbTaTOM IpU TOAIBII cobak. B Toif wac, sk y I mocmigHoi
Ipyny >KMBa Maca MpU TMOCTAHOBII Ha Jociif (TPyAC€Hb MicAllb), Ta MICIS HOTo
3aBEPIICHHS (JIIOTHA MicsAlb ) 30inbpImmiack BiamoBigHo Ha 4,1 %, mokasHuku III
nociiaHo1 rpynu Oynu BUmUMU Ha 6,9 %. OTxe MOXXHA KOHCTAaTyBaTH, IO coOaKaM
nopoau 6opAep-KOILI, sIKI yTPUMYIOTHCS Y 3MMOBUH TIEPi0]] Y BYJIMYHUX YMOBAX Mpu
TeMIIepaTypHOMY pexkumi Bix -5,3 © mo +11,7 © npu cepenHix mokasHukax + 6,5°,
MPOIOHYETHCS 30LIBITYBAaTH €HEPreTUYHY MOKUBHICTH paiiony Ha 10 %, Tomy 110
30UTbIIEHHST MOXKUBHOCTI Ha 15 % Ta 20 % npoBoKye 301IBIICHHIO iX KMBOI MAacH,
[0 BBAKAETHCS HEOaXaHUM MOKAa3HUKOM IPU palliOHaJIbHIN TOIBII Y TAHOTO BUIY
TBapHH.

BucHOBKH Ta mepcneKTHBH NOJAJBIIMX AOCHiIKeHb. HeperynboBaHa romiBis
cobak 0e3 BpaxyBaHHS TEMIIEPATypPHOTO PEKHUMY HABKOJHUIITHBOTO CEpPEIOBHINA
MOX€ CIPOBOKYBAaTH 30UIBIICHHS >KMBOi MacH, W0 SBJISETHCA HeOaKaHUM
pe3yJIbTaToM JyIsi co0aK MmopoAu OOpAep-KOJUIl Ta MOXKE HETaTUBHO BiJOOpa3UTHUCH
Ha iX CTaHi 3J0pOB’s y Mail0yTHOMY.

Oco0OsmBYy yBary HEOOXITHO NPHUIUIATHA TOJIBII cO0aK y 3MMOBHM MeEploa Mpu
BYJIMYHOMY YTPUMAaHHI, KOJM PalllOH 32 KUIbKICTIO €HEprii NOBUHEH 301IbIIYBATHUCH
Ha MATPUMKY TeIlJIa OpraHi3My, ajieé pa3oM 3 IUM HE MPOBOKYBATH OKHUPIHHS.
Cobaxu I xonTponbHOi rpynu Ta I migmociaiaHOl Mpu 3MiHax iX J0OOBOTO pailioHy
3a KUIbKICTIO eHeprii y Oik 30unbmieHHs Ha 15 % 1 20% BiAMOBIAHO, Malld CYTTEBI
3MIHHU 3a KMBOIO Macoro Ta Oyiu Bumumu Ha 4,1 %, a mokasuuku Il mociigHol Ha
6,9 %, 1mo BBaxkaeThcs HeOKAHUM (PaKTOPOM I JAHUX TBAPHUH ITICIIS 3aBEPIICHHS
ix (i3ionoriyaoro po3BuTKy. Cobaku | miamocniHoi rpymnu, sska OTpUMYBAJK paIlioH
13 30UIBIICHHSIM 3a EHEPreTHYHOI0 TMOXUBHICTIO y 3uMoOBui mepiog Ha 10 %,
3UIMIIIIIINACS 32 MOKa3HUKAMHU KUBO1 Macu 0e3 3MiH.
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THE IMPACT OF CLIMATE CHANGE IN SOUTHERN UKRAINE ON THE
FEEDING STANDARDS FOR DOGS KEPT OUTDOORS IN WINTER

Abstract

The rational feeding of dogs kept outdoors during the winter period has not been sufficiently
studied, given that there are many different climatic regions in the world with their own specific
environmental conditions and climate variations, which have been increasingly subject to change in
the recent years. This fact alone accounts for the relevance of research in this area, which requires
additional attention. According to the latest recommendations on the feeding standards for dogs
kept outdoors during the winter period, it is suggested that their diet should be increased by 15% in
terms of its energy content.
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The carried out investigation has disclosed the outcomes of various dog feeding practices, taking
into account the climate of southern Ukraine and its recent changes. The data obtained provide
grounds for revising the recommendations given in the scientific literature, since those do not
specify the region of our country and its climatic features.

The findings of the study indicate that dogs of the first control group and the second experimental
group had significant changes in their live weight and were 4.1 % higher when their daily diet was
increased by 15 % and 20 %, respectively in its energy content. The height of the third experimental
group grew by 6.9 %, which is not a desirable factor for the animals after finishing their
physiological development. In contrast, the first experimental group, which consumed a diet with a
10% rise in its energy content in winter, had no changes in their live weight.

These results indicate that irrational feeding of dogs without taking into account the climatic
conditions of the environment causes a possible increase in their live weight and can provoke
animals' obesity, later on deteriorating their general health.

Keywords: climate, feeding standards, feed, temperature, dogs, housing.
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CratTs Hamiina g0 peaakiii 24 6epeszns 2025 poky

CratTs npoiina penensyBans 27 6epesns 2025 poky
Cratts omy6mikoBana 31 6epesns 2025 poky
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