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IHNOJOXKEHHA

PO MOPAOK ®OPMYBAHHSI 3BIPHUKA HAYKOBHX ITPAIlb
«TEXHOJIOTI'TSI BUPOBHULITBA I IIEPEPOBKHA IMMPOAYKIII TBAPUHHUIITBA»

30ipHHK HAYKOBHUX Mpalb € MepioAMYHUM BUAAHHIM 00csiroM 10—12 yMOBHO-IPYKOBaHUX apKy-
1B, hopmaToM A4 1 BUIAE€THCA OBidil Ha pik THpakeM 300 mpuMipHUKIB.

Jo myOmikartii y 30ipHUKY BiIMOBITHO IO BCTAHOBJICHUX BUMOT IMPUHMAIOTHCS CTATTi, B SIKMX BHCBIT-
JIFOIOTBCA PE3YNBTaTH HAYKOBUX JOCIIPKEHb, III0 MAlOTh HAYKOBE 1 MPaKTUYHE 3Ha4eHHS Ta HOBU3HY. CTart-
T Ma€ OyTH HAIMCaHa YKPaiHCHKOIO, POCIFICHKOI0, aHITIHCHKOI0, HIMEIIBKOIO UM (hPaHIy3bKOK MOBOIO.

VY koxHOMY HOMepi MyOJIiKyIOTbCs 2—3 OTJIAAOBI CTaTTi MPOBiAHMX (axiBLiB y CBOIH ramysi 3 ak-
TyallbHUX MTUTaHb.

CrartTi 10 30ipHHUKA TOAAOTRCS 10 1 Oepe3ns Ta 1 xoBTHA. Bummyck 30ipHHKIB niepe10avdacThes 10
1 mumas ta 1 civunst. JlogaTkoBI BUITYCKH 32 MaTepialamMu Jep’KaBHUX 1 MDKHAPOTHUX HAYKOBUX KOH-
(depeHMii, SKi IpOBOAIATHCS Y bionepkiBCbKOMY HalllOHATBHOMY arpapHOMY YHIBEPCHUTETi, BUJAIOTb-
CsI IPOTATOM TPHOX MICSIIIB 3 JHS MOJadi MaTepiajiB y peaakilifHO-BUAABHUIHA BiIILI.

IMopsiok noxanHs pyKkonucis

Pykommcu craTeit 3a miamucoM aBTOpPIB, HA MAIIEPOBOMY Ta €JICKTPOHHOMY HOCISX, 3 PEICH31IMI —
BHYTPILIHBOIO 1 30BHILIHBOIO, MTOJAIOTHCS BiAMOBIJAIEHOMY 32 BHUITYCK WICHY PeIKOJIETii (Ipu3Hava-
€TBCS 32 PILLICHHSAM DPEIKOJerii), SKUi BU3Hayae peneH3eHTa abo ocoOucTo peneHsye crarti. Crarti
criBpoOiTHUKIB BHAY Bi3y1oTsh 3aBimyBadi Kadeap; cTaTTi iHOTOPOJHIX aBTOPIB CYIMPOBOKYIOTHCS
JINCTOM BiJ OpPTaHi3allii 3a MmiamicoM KepiBHUKA.

Penien3eHT o11iHIOE CTATTIO HA BiAMOBiqHICTH BUMoraM BAK i Bu3Hadae JOUIMBHICTH 11 OMyOITiKy-
BaHHSI, 332 HEOOXITHOCTI pOOWUTH KOHKPETHI 3ayBaKCHHS IIOJO IOKPAIIEHHS POOOTH (IOITyCKAETHCS
pyKomHCHa perieHsis). TepMmin pernen3yBaHHs — He OUTbIe 7 THIB.

[Ticns BpaxyBaHHS 3ayBaKeHb PEICH3EHTA Ta OTPUMAHHS TO3UTHUBHOI PEIICH3il aBTOp MOA€ CTATTIO
Bi/ITIOBiIaTBHOMY 3a BHITYCK, KU TIepeae BCi CTATTi 3aBiyBavy peJaKiiiHO-BUAABHUYOTO BIAILITY.

VY pa3i oTpuMaHHS HETaTHBHOI perieH3ii (0e3 mpaBa J0OIpaItOBaHHs) CTATTSI 3HIMAETHCS 3 APYKY.
[Ticns HAyKOBOTO pefaryBaHHS JIsl BUIPABICHHS TEXHIYHUX MIOMUIIOK CTATTS HAIIPABIIETHCS aBTOPY,
MiCJIS YOTO BUIPABJICHUIN €JICKTPOHHHI Ta MANePOBHiA (3 MpaBKaMu pelakTopa) BapiaHTH CTATTi OBE-
pPTarOTHCS BIAMOBIJAIBPHOMY 3a BHITYCK Ha ITOBTOPHE peIaryBaHHS, 1 JIWIIE ITCIISA IOTO PEIAKTOP Bif-
JIa€ CTATTIO Ha BEPCTKY y ApykapHio. CTaTTi IHOTOPOAHIX aBTOPIB TEXHIYHO ONPAIlbOBYIOTHCS TEXHIY-
HUM PEIaKTOPOM.

Opwurinan-makeT 30ipHHKa B 000B’SI3KOBOMY MTOPSIIKY HiAMHCYETHCS aBTOPOM, a CTAaTTi iHOTOPOI-
HIX aBTOPIB — BiIMTOBIJATFHAM 32 BHUITYCK.

J103Bin 10 APYKY HaJa€ BUEHA pasia YHIBEPCUTETY.

Bumorn 1o ogopmiieHHs cTaTei
3a BuMoramu 710 (paxoBHUX BUIAHB CTATTi, IO MOJIAIOTHCS, IOBUHHI MaTH HACTYITHI €JIEMEHTH B Ta-
K1 HOCIIOBHOCTI:
1. YIK.
. [Ipi3Bumie aBTOpa, iHiLiaNM, HAYKOBUH CTYyMiHb, Miclle pOOOTH, e-mail.
. Ha3Ba cratri.
. AHOTaIIis yKpaiHChKOI0 MOBOIO (70 600 3HaKiB).
. KitrouoBi cimoBa ykpaiHChKOI0 MOBOIO.
. [locranoBka npoGiiemMu.
. AHaJi3 OCTaHHIX ITOCIIHKEHB 1 IMyOTiKaIiii.
. Merta mocmimxeHHs.
. Matepian i METOIMKa JTOCITiKCHHSI.
10. OcHOBHI pe3yNbTaTH JTOCIIKCHHS.
11. BucHOBKH.
12. Crmcoxk niteparypu (He ctapitie 10 pokiB Ta He MEHIIIE 3 [KEPEIT aBTOPIB AAIEKOT0 3apyOiiaKs).
13. Cnucok nitepatypu natuauueio references.
JLst 1Ih0T0 HEOOX1HO 3alTH HA CalT TpaHCTiTepallii www.translit.ru i aBToMaTHYHO TTepEKIIacTH
CITUCOK JIITepaTypy HaBEICHUH y ITyHKTI 12.
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3pa3ok:

1. Biorexuomnoris: minpyunuk / B.I'. Tepacumenko, M.O. T'epacumenko, M.I. LIBinixoBcekuit Ta iu.; Ilig 3ar. pen.
B.I". I'epacumenka. — K.: ®ipma «IHKOC», 2006. — 647 c.

1. Gerasymenko, V.G., Gerasymenko, M.O., Cvilihovs'kyj, M.I. ta in. (2006). Biotehnologija: pidruchnyk [Biotechnol-
ogy: textbook], pid zag. red. V.G. Gerasymenka, K., Firma «INKOS», 647 p.

14. AHoTaItis pociiickkoio MoBoto (He MeHie 600 3HaKiB) Ma€ BKIIIOYATH Ha3BY CTAaTTi, IPi3BHIIIE,
IHIIMaIA aBTOPa, KIIFOUOBI CJIOBA.

15. AHorTalis aHTIiiCEKOI0 MOBOKO — 2 cropinku (5000 3HaKiB), Ha3Ba CTATTi, MPI3BHUIIE, 1HIIIATN
aBTOpa, KJIFOUOBI CJI0BA — 3 000B’SI3KOBUM IPEACTABICHHIM 11 MOBOIO OPUTIHAIY Ta 3a3HAYCHHSIM Ipi-
3BHIIA, TOCAOHN Ta MiANHCY (QaxiBId, sIKMH BIAMOBIgA€E 3a SIKICTh MepeKiaay. AHOTALIs y BapTiCTh My-
Osmkarii cTaTTi HE BXOINUTh.

16. HasBHICTB pelieH3ii JoKTopa HayK 000B’I3KOBA.

Ob6csr cratti ctaHoBUTH 6—8 cTopiHOK. TekcT craTti HabupaeTbes B pegakropi Microsoft Word,
mpudt — Times New Roman Cyr, 14 pt, yepe3 1,5 inTepBann koMi'toTepHoro Hadbopy. KoxxHa cropi-
HKa JPYKYETbCS HA OfHOMY Oomi crangapTHOro apkyma (210x297 mm, dopmar A4); npu oMy JiBe
mosie — 30 MM, ipaBe — 10 MM, BepxHE 1 HIDKHE — 20 MM.

[MPI3BULIE ABTOPA TA IHIIIAJIM, 3ATI'OJIOBOK CTATTI, CITMCOK JIITEPATYPU —
3 BenuKoi smitepu. [pi3Buiiie aBropa, iHiliaim, HOoro HayKOBUI CTYIIHb Ta e-mail 3a3Ha4aroThCs Mepet
3arojOBKOM CTaTTi. ABTOpH BKa3ylOTh HOBHY Ha3By HABYaJIBbHOTO 3aKJaay UM YCTAHOBH, JI¢ BOHHU
MPAIOIOTH (IUB. 3pa30K).

3pa3ox

YIK 636.2.082.31

CTAPOCTEHKO I1.C., kauga. c.-T. HayK
binoyepriscokuil nayionanbHull acpaphutl ynigepcumem
staros@ukr.net

IJIEMIHHA I[IHHICTh PEMOHTHHMX BYT'AiB HA OCHOBI OIIIHKH iX IPEJKIB

Buxkopucrana miTepaTypa IOJA€THCSA B KIHIT CTATTI Y MOPSAAKY 3raayBaHHS DKEPEN Y TEKCTI 3a ix
HACKPI3HOIO HyMEpalli€lo 1 3a3HaYeHHIM Y TeKCTi IOCHIIaHb Y KBaJpaTHUX AyxKaX. biomiorpadiunuit
cnucok opopmisierscs 3a ACTY T'OCT 7.1:2006; mpudt 12 pt.

[HO3eMHI TIpi3BHINA B TEKCTI MTOTAIOTHCS MOBOIO OPHUTIHAITY.

Tabnuui matoTe OyTH Habpani y nporpami Microsoft Word abo MS Excel; mpudt — Times New
Roman Cyr, 12 pt; mmupuHa — He Oijbine 14 ¢cM; MOBHE 0OpaMIICHHS; BUKJIFOYKA 110 IICHTPY; MaJICHb-
KHMH JIiTepaMu. 3pa3ok opOopMIICHHS TaOIIHIII:

Tabmu 1 — CynyTHs Bapianisi Mizk epiogoM icHyBaHHSI MaJIUX MePePOGHUX MiANPHEMCTB
chepu AIIK Kutomupcebkoi 06J1aCTi Ta HassBHICTIO CTPATEeriyHOr0 NIAHYBAHHS

. 3acrocyBaHHs cTpaTeriyHoro rianysanss (Y
epion Yy P y (Y)
ICHyBaHHS TaK H1
KiJIbKICTB MiANPHEMCTB (IIT.) y % KUTBKICTB IiJNIPHEMCTB y %
Bceroro, oquauis 55 78,6 15 21,4

®dopmynu MOBUHHI OyTH Hamucani y nporpaMi Equation Editor 3.0 (ueii peaakTop € BHYTPILIHIM
penakropoM dopmyn y Microsoft Word); 3MiHHI MaTeMaTHYHI BEJIMYMHU B TEKCTi BiAMOBIAHO 10 do-
PMyJ HaOUPAIOTHCS KYPCHBOM.

Pucynku (miarpamu, ¢oTo, MaJIlOHKH) BUKOHYIOTH Yy penaktopi Microsoft Word 3a gomomororo
¢yskuii «CTBOPUTH PUCYHOK» B YOPHO-OioMy BapiaHTi. Bin mae Oyt po3ramoBaHuii O LEHTPY,
HIMpUHA — He Oubie 14 cM, O0e3 00TiKaHHS TEKCTOM. Y BHIAIKY CKJIATHHX KPECJIEHb iX CIIiJ] BUKOHY-
BatH y penaktopi Corel Draw Bepcii He Hmkue 5.0, 32 yMOBH, IO TEKCTOBI BKpaIICHHS! BUKOHAHI Ta-
pHiTypoto Times New Roman Cyr i pOSMipOM 14 myHKTIB. qDOTorpa(bi'f MaroTh OYTH YOPHO-OUTMMH B
okpemoMy (aiimi «Doto». Y caMoMy X TEKCTi BKa3yeTbes Micte s poTorpadiii. Hassa PUCYHKA UM
(1)0Torpa<1)11 PO3MIILYEThCS IMiJl HUMH | HAOUPAETHCS mpupToM 12, )KUPHUMH MaJICHBKUMH JIITEpaMH,
yci HiIpUCYHKOBI MMOSCHEHHS — CBITIMM MIPU(PTOM.

I'padiku BukoHytoThsCs y mporpami MS Excel, sk 1 pucyHku.

Ta0muri, pucyHku, rpadiku, GopMyiH MOMIMIAIOTHCS MiC/A MOCHIAHHSA Ha HUX Y TEKCTI.

CrartTi, 10 HE BiAMOBIJAI0Th HABESJICHUM BUMOTaM, OyIyTh BiIXMIeHI 0e3 MOBEpPHEHHS aBTOPY.
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OIJIFI/IOBA CTATTA

YK 602.6:599.323.4

CHUBHUK A.€., kana. c.-T. HayK, MaricTp 3 610TeXHOIOTi]
JAYEHKO JI.C., n-p c.-T. HayK

CHUBHUK T.JI., n-p c.-T. HayK

binoyepxiscoruii nayionanvnuil azpapHutl yHisepcumem
dr.syvyk@hotmail.com

TPAHCTEHE3 YEPE3 CITIEPMATOI'OHAJIBHI CTOBBYPOBI KJIITUHA
Y TBAPUHHHUITBI I HEPCIIEKTUBU UOI'O 3ACTOCYBAHHSA
Y BUIOHEPKIBCBKOMY HAY

IpencTaBiieHO CyYacHi TEXHOJIOTIT CTBOPEHHS TPAHCTCHHUX TBAPUH, [POAHAJi30BaHO X MepeBary i HeJOIKH HOPiBHS-
HO OJIHA J10 O/IHO1. BHCBITIeHO OCHOBHU TpaHCreHe3y i reHeTn4HUX Moaudikaniid. HaBeaeHo mepcrnekTHBHI MOXKIIMBOCTI PHH-
Ky TPaHCT'€HHUX TBAapuH y cBiTi. OOrpyHTOBaHO €(eKTUBHICTD i JOLLIBHICT 3aCTOCYBaHHS HOBITHHOT TEXHOJIOTIT CTBOPEHHS
TPaHCTCHHUX TBapUHHUX MOJEJCH uepe3 criepMaToroHaibHi cToBOypoBi kiiTnHH. [IpoaHaiizoBaHa KOHKYPEHTOCIIPOMOXK-
HicTh J1TabopaTopii reHHoT 300imKeHepii 3 BUPOOHUIITBA TPAHCTEHHUX MOJiesIei 1abopaTOPHUX TBAPUH, 3alPOIOHOBAHOI IS
ctBopenns B binonepkiBcbkomy HAY. OnricaHo 0CHOBHI i EPCIIEKTUBHI HAPSMH PO3BUTKY JisTIBHOCTI JTabopartopii.

KunrodoBi ciioBa: renna imkenepis, Tpancrenes, pekom6inantHa JIHK, TpaHcrenni TBapuHU, ClIepMaTOrOHANBHI CTOB-
OypOBi KJIITHHH, TPAHCIUIAHTALISl CIEPMATOTOHIl.

I'enna iHkeHepisi i TPaHCcreHe3 — HOBHH HaNMpPsIM MOJIEKYJISIPHOI OioJiorii i reHeTuxku. OTpu-
ManHs [layigom Beprom y 1972 pori pexkomOiHaHTHOI Ae3okcupuOoHykiaeinoBoi kucinotu (JJHK)
MOKJIAJIO TIOYaTOK HOBOMY HAIpsIMy MOJIEKYJISIpHOI 010710Tii 1 TeHeTHKH — TeHHil iHxeHepii. OCHOB-
HY POJIb y CTBOPEHHI HOBHX KOMOiIHAIil TEHETUIHOTO MaTepialy BiirparoTh 0cOoOJHBI PepMeHTH
(pectpukrasu, JJHK-mirasm), mo m03Boist0Th po3pizatu Mojekyny JIHK y giTko BU3HAYEHUX Mic-
X, a notiM “3muBati’ ¢parmentu JJHK B equne mine. Tinbku micas BIAKPUTTS TakuxX GepMEHTIB
CTaJI0 MPAaKTUYHO MOXKJIMBUM CTBOPEHHS LITYYHUX T1OPUIHUX TEHETUUHUX CTPYKTYP PEKOMOiIHAHT-
mux JIHK [1, 2, 3].

Ha texnounorii orpumanns pexom6inantHoi JJHK rpyHTyeTbCs TeHeTHYHa MoAUQiKalis i TpaHC-
reHes, AKui € ii migBuaoM. TpaHcreHes3 — 1 ITYYHO 3aIpoBaKEHUI nepeHoc reHa (abo ¢gparmenra
JIHK) 3 omroro GionoridyHoro BUAY B iHImMH. ['eHeTnaHa Moaudikaris BiqOyBaeTbCs TAKOXK TIPH 3Mi-
Hi mocminoBHocTi JJHK B opranizmi 6e3 rmepeHocy aykopiqaux reis [4, 5.

JKuBi opranizmu, reHOM SIKuX OyJI0 IITY4YHO BUJO3MiHEHO a00 BBEAEHA JOJAaTKOBAa TeHETUYHA TIO-
CIIIJOBHICTH (TpaHCTEH), MalOTh Ha3By reHeTHYHO MoaudikoBani (I'M), iX yacTo TakoX Ha3UBAIOTh
TpPaHCI'€HHUMHU. TpaHCI€HHI TBApUHH CTBOPIOIOTHCA AJISI TAKUX OCHOBHHUX LILIEH:

- (¢yHaaMeHTanbHI Oi10JOTTUHI AOCTiAKEHHS IPOBOATHCS HA TPU3YHAX AJIsl BCTAHOBJICHHS (DyHK-
L pi3HUX TEHIB, PETYJIsILii iX eKCIpecii, TeHOTUIIOBOTO MPOSIBY, MyTareHe3y TOLIO;

- MOJEIIOBAaHHSA CIIeNU(DITHUX TEHETUYHO IETEPMIHOBAaHMX XBOPOO JIIOIWHH, & TAKOK TBAPUH JJIS
OloMenUYHUX TOCIIKEHB (TPU3YHH Ta TBAPHUHH CiIHCHKOTOCIIONAPCHKOTO TPU3HAYCHHS);

- BUPOOHUIITBA JIIKapChKUX O1NKIB in vivo ((pakTopu 3ropraHHs KpoBi, QpiOporeH, KonareH, iHTe-
phepoH, KAIBIIUTOHIH, JIAKTO(DEeprH Ta 6araTo iHIINX);

- YIOCKOHAJICHHS I'OCIOAAPChKO-KOPUCHUX O3HAK CLIbCHKOIOCIOJAPChKUX TBAPUH (IOKPALIEHHS
MPOAYKTUBHOCTI, OTUIATH KOPMY, CTIHKOCTI 10 XBOPOO TOLIO) — CEJIEKLis Ha TEeHHOMY PiBHI.

V kpaiHax 3 BUCOKMM a00 MPUHHSATHUM PIBHEM PO3BHTKY OCBITH, HAYKH 1 €EKOHOMIKH OCHOBHUMH
KOPHCTyBa4aM{ TPAHCICHHUX TBapHH € JeprKaBHI a00 MPUBATHI HAYKOBO-IOCIIIHI YCTaHOBH, (hapMa-
KOJIOT14HI 200 010JIOTO-TEXHOJIOTI4HI KOMIIaHii, a TAKOX CUTLCHKOTOCTIOAAPChKUH cekTop [6, 7, 8].

IcHyloui MeToaM CTBOpPEeHHs1 TPaHcreHHUX TBapuH. llepima TpaHcrenHna TBapuHa (MuIua) Oyia
orpuMana y 1981 porii B pe3ysbTaTi CIiBIparii IeKUIbKOX HaykoBUX jaboparopiit y CIIA, mo micTu-

© CuBuk A.€., Jsiuenxo JI.C., CuBuk T.JL., 2017.
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qucs y €nbebkoMy yHiBepeureti (Dr. Frank Ruddle), Oxcdopai (Dr. Frank Constantini and Elizabeth
Lacy), yniBepcurerax IlencuneBanii i Bamuartoni (Dr. Ralth Brinster and Richard Palmiter). Bueni
[Manmitep 1 BpincTep MOXKyTh BBasKaTHCSI OCHOBOIIOJIOKHHUKAMU TpPaHCTeHE3y Y TBapuH [9-14].

I'enetnuyna moaudikallisi TBapuH OyJja 3alpoBaKEHa 3 BUKOPUCTAHHAM TEXHOJIOTIT peKOMOIHAHT-
noi JIHK, 1110 rpyHTY€eThCS Ha BBElIeHI KJIOHOBAHOI'O T'€Ha B I'€HOM KJIITHHH, 3 SIKOI MOIJIa O yTBOPUTH-
Csl JIiHISL CTaTeBUX KIITHH. Y pe3yibTaTi CXPEllyBaHHS TPAaHCTEHHHMX HAIIaJKiB MOXKHA OAEP)KYBaTH
TOMO3HUTOTHI JIiHIT TpaHCTCHHUX TBAPHH.

Ha croroani cepen pizHOMaHITHUX CIOCc00iB yBeneHHs dyxopinHoi [JHK B reHoM TBapuHU MOXK-
Ha BUJUINTH HACTYTIHI, SIKI ITMPOKO 3aCTOCOBYIOTHCS B IPAKTHUIIl CTBOPEHHS TPAHCTC€HHUX TBAPHH:

- MeTOoJ MIKpOiH €KIIH y 3aIllTiJHEHY SHIEKITITHHY;

- BHUKOPHCTAaHHS MOJM(IKOBAHNX eMOpPiOHATHHUX CTOBOYPOBHUX KIIITHH;

- BUKOPHUCTaHHS CIIEPMAaTOTOHAJbHUX CTOBOYPOBUX KJIITHH i criepMiiB sik nepeHocHukiB JJHK.

Mixkpoin’exuii pekom6inanTaoi JHK y 3ammigHeHi ooUTH TBapWH IOMOKH 3aJHMIIAIOTHCS HaM-
OUTBIII MTOMYJIIPHUM CITIOCOOOM YBEICHHS UY>KOPITHHX T€HIB B OpraHi3M TBapuH. Lleit meTon morpedye
BHCOKOT KBaiikalii i J0cBiay (axiBIiB, a TAKOXK IOPOroro YCTaTKyBaHHs, IPOTE BiH 100pe po3poo-
JieHHnH 1 e()eKTHBHO IMPALIOE HA MUIIAX. JJOHOPHUX CaMOK MUIICH Micisl iHAYKOBAHOI CYNEPOBYIIALIT
CXPEIIYIOTh 13 CaMIBIMHU-TDTITHUKaMu. Yepe3 12 ToauH BHOUIAIOTH 3aIUTiTHEH] SHICKITITHHYN 1 TTOMi-
MAIoTh iX y KyasTypy. [loTiM y 1Ba mpoHYyKIeycH (3a3BU4ail 4OJIOBiIUi) 1H EKTYIOTh PEKOMOIHAHTHY
JHK. Ti siiiexiTHHY, 10 BHXKWIH ITICHS 1H €K1, epeca/KyI0Th CaMKaM pelumenTaM. TiTbKy 9ac-
THUHA TPAHCIJIAHTOBAHUX OOLMTIB MPOJOBKYE PO3BUBATHCS 0 HAPOIKEHHA Hamaakis [ 15-18].

TpaHCcreHHUX TBapWH iACHTH(IKYIOTH PI3HUMH METOIAaMH, HAWJacTIIe IMOJiMepa3Ho JIAHITIOTOBOIO
PCaKIIi€r0, a MOTIM CXPEHIYIOTh JIJIsi OTPUMAaHHS TPAaHCTCHHHX JIiHINA. Y psiii BUMAKIB TOMO3HUTOTHI JIiHii
OTpUMATHU HE BAAETHCS, OCKUTBKH 5—15 % TpaHCTeHIB y TOMO3UTOTHOMY CTaHi JeTaibHi [16-20].

[HImIMM, BUKOPHUCTOBYBAaHUM Ha CHOT'OJ{HI METOZOM CTBOPEHHS TPAHCTEHHUX MHIIEH, € TpaHCTeHe3
gepe3 MoaudikoBaHi cTOBOYpOBI KIITHHHU. [ TOTO MO0 3p03yMiTH, SK BiAOYyBaeThCS TpaHCTEHE3,
NOTPiOHO 3HATH NPUPOAY CTOBOYPOBUX KIIiTHH. CTOBOYpOBOIO KIIITHHOIO BBaXKAIOTh HeAU(epeHLiio-
BaHY IPUMITHBHY KIITHHY, OCHOBHOIO O3HAKOIO AKOI € 3JaTHICTh 10 JBOX TUIIIB MOJILTY: CHMETPUIHO-
r0 1 aCUMETPUYHOTO. 32 CHMETPUIHOTO TOMLTY 13 MAaTEPUHCHKOI CTOBOYPOBO1 KIIITHHH YTBOPIOIOTHCS
JIBI OJIHAKOBI HETU(EPCHIIIIOBaHI KIIITUHU. 32 aCHMETPUYHOTO MOJUTY OJHA i3 JOYipHIX KIIITHUH 3a-
JIMIIAETHCS CTOBOYPOBOIO, BOJHOYAC SIK iHIIA — JOYIpHS KIITHHA CTa€ Ha NUIAX AUQepeHmiamii y Kii-
THHY CIIELLII30BaHOI TKaHUHU. J[0 THX IMip MOKH KIITHHA 3aJIUIIAE€THCS 31aTHOI 10 000X THUIIB MOJi-
7Ty, BOHA BBa)Ka€ThCs CTOBOYpoBoto [17, 21].

3aJeKHO BiJ MOXOIKEHHS iCHY€E ACKiJIbKa THITIB CTOBOYPOBHX KIIiITHH:

- TOTUIIOTEHTHI CTOBOYpPOBI KIIITHHH (BCEMOTYTHI — TOTH, TOTaJbHI, IIOTEHTHI — MOTYTHI), SIKi
MOXYTh TU(EPCHIIIOBATHCSA Y OY/Ib-SIKI TUIIH KIITHH. TakMMH KIITHHAMHU BBayKarOThCS eMOPIOHAIbHI
CTOBOYPOBI KJIITHHU;

- TUIIOPUIIOTEHTHI (TKaHWHHO-CIeNM(DiYHI) KIITHHH, SIKI MOXYTh IU(EPEHIIOBATUCS Y Pi3HI TH-
U KJIITHH Y MeXaX ojHiel kinituau. Hanpukian, ctoBOypoBi KIITHHHA KPOBI JU(DEPEHIIIOIOTD Y CPUT-
pounTH, TiMQOIMUTH YK JEHKOLMTH, a HEPBOBI CTOBOYPOBI KIITHHU AU(EPEHLIIOIOTh Y HEMPOHHU Ta
DTiambHI KIITUHU acTPOTLIIii, OJTOACHIPOTIIii, eIeHINMHU Ta MIKPOTJIii;

- VHIMTOTEHTHI KJIITHHNA MOXXYTh TIEPETBOPIOBATHUCS JIMIIIC HA OAWH THIT KIITHH. Lle KaiTHHYN emiTe-
JIit0, M’S130B1, @ TAKOXK CTaTeBi CTOBOYPOBI KJIITHHHU.

EmOpionansHi cTOBOYPOBi KIIITHHA BUAUISIOTH 3 MHUIIAYMX €eMOpIOHIB Ha CTafil OlacTOlMTH, Ha-
POLIYIOTh Y KYJBTYpI, B SIKiii BOHH HpoJihepyroTh, aje MpH 1[bOMY 30epiraroTh 31aTHICTh AU(EPEHIIi-
FOBaTHUCS B OyAb-sIKi TUIIH KITITHH, Y TOMY YHCII 1 B JIIHIIO CTaTeBUX KIITHH 32 YBEICHHS iX B eMOpioH
Ha craznil 0JIaCTOLUTH.

Taki KJIITHHA Ha3UBaIOTh IUTIOPUIIOTEHTHUME eMOpioHansHIMHU cTOBOypoBuMH KiitTuHamu (ECK).
YV EC-KkniTHHH B KyJBTYpl MOKHA YBECTH TPAHCI'€HU PI3HUMH METOIaMH (TpaHC]EKIIisi, eISKTPOIO-
patiisi, peTpoBipycHa iHdeKLis Tomo) 6e3 NOoPyIIeHb IX MIIPUIOTEHTHOCTI [22-25].

[IpakTr4Ha WIHHICTH OUX METOIB MOJIATA€ B TOMY, 10 BOHH AAI0Th MOXKIIMBICTH MPOBOAUTH Ce-
JIEKINIO KIITHH 3a TIEBHUM IapaMeTpoM. Lle Moske OyTH 4mCiIo KOmMiil TpaHCTEHy, HOTO JIOKami3allis
abo xapakTep eKcIpecii. 3Har0UH IMOCTiAOBHOCTI, IO OTOYYIOTh KOHKPETHUH CalT i OakaHoi iHTeT-
pauii, MOKHa CKOHCTpYIOBaTH BeKTOp ajs BOynoByBaHHs LinboBoi JHK muisxom romomnoriunoi pe-
KoMOiHarii [25-27].
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IlepcnekTHBHI MOKJIMBOCTI PUHKY TPaHCTeHHUX TBapuH. [ligkpecnumo mie pas, mo omnucaHi
BUIIIE METOJM CTBOPEHHs TPAaHCTEHHUX MOJIENeN TBapuH J0Ope BiAMpanboBaHi i MIUPOKO BUKOPHCTO-
BYIOTBCSI HHHI JUTsI IPOTyKYBaHHS TPAHCTCHHUX MHIIEH, TOMY PHHOK TPaHCTCHHUX MHIIICH Terep J0C-
TaTHbO HacuueHWH. Tak, SKIIO KUIBKICTh TPAHCTEHHUX MOJENeH MHUIIEH 0OYHUCITIOETHCS JNECATKAMU
THCSY, TO KUIBKICTh 3aTraIbHOJOCTYITHUX TPaHCTCHHUX IMypiB He mepeBuirye 500 moxeneit. Llyp, sk
MOJIETIb, TIEPEBEPIILYE MUIILY, OCKIIBKU BiH OUTBII HAONMKEHUH 0 010JI0Ti] JIOAMHU, a TOMY 1 OLIBIIT
TpaHcAidauiA. OKpiM TOTO0, 3 IIypaMH MPOCTIIIEe BIIOPATHCS Ta MPOBOIUTH XipypTidHi MPOLETYPH;
BoHU 3abe3neuyroTh o 10 pa3iB OimbIe 3pa3KiB TKAaHUHM JJIS IMOAAIBIIOTO aHami3y. Illypi mupoko
BUKOPHUCTOBYIOTHCSI B MOBEIIHKOBHX, TOIIBEIEHUX, TOKCUKOJIOTIYHUX Ta (i3i0JIOTIYHUX JTOCIiIKEH-
Hsx [28-30]. BigcyTHiCTh KOHKPETHUX T€HETUYHO PO3pO0JICHNX MOJENEH IIypiB MPU3BOAUTE 10 3HH-
JKEHHS SKOCTI Ta 3MEHIICHHS KiJTbKOCTI TOCTIKEHb Y IuX cdepax. 3a HAIBHOCTI TOCTYITy 10 HOBHX
Ta OaykKaHMX MOAEJIEH LIypiB BUEHI y 0araThboxX HampsMax JOCTiHKEHb MAaTUMYTh MOXKIIUBICTb BUOOPY
JUIS. IPOBENICHHS EKCIIEPMMEHTIB Ha TBapuHaX, OUbII HAOMMKEHUX 1O JIOJWHM. 3TiAHO 31 3BITOM
"Marked and Marked", puHok mMomenel 1nypiB omiHeruid B 358,5 mun monapie CIIA y 2014 por, 1
odikyeThes, mo 10 2020 poky BiH gocsarae 602,3 MIIH T01apiB.

Y nockoHalleHHsI TEXHOJIOTiH penaryBaHHs reHiB, Takux sik CRISPR / Cas 9, TALEN, nykineasu 3
MOTHBaMHM IIMHKOBUX MAaJIbI[iB, POOJIATh FCHEPAIlil0 IIYPIB 3 ACIKMMHU TUIIAMHU T'€HETHUHUX MOIU(IKa-
i TEXHIYHO MOKJIMBOIO Ta €KOHOMIYHO OOIPYHTOBAHOIO. SIK MOBIIOMIISETHCS, CTBOPeHHS [ M-111ypiB
€ OCHOBHUM (PaKTOPOM €KOHOMIYHOTO 3pPOCTAaHHS PUHKY MOAEJCH LIypiB, sIKE OL[IHIOETHCS Ha PiBHI
9,4 % 3a pik 3 2015 g0 2020 pokis [31, 32].

[opsn 31 mypamu, MOpcbKa CBHHKA, SIK MOJIEJh, TIEPEBEPIIYE IIypa SK JTabopaTopHa TBapWHA 3a
TAKUMHU K TIOKa3HUKaMH, K 1 IIyp mepeBaxkae MUIly. MopchKka CBUHKA 32 O10JOTIYHHMHU OCOOIMBOC-
TSAMU e OUThI HaONFDKEHa JO JIOJMHHU, a TAKOXK € OUIBII 3py4YHOI0 IJIS JOCHIKCHb, TOPIBHSHO 3
MOZEIUTIO Iypa. Hikde mokazaHo HaOMMKEHICTh 3ralaHuX BUIE MOJICITBHUX OPTaHi3MiB 0 JIIOIUHU
3 BUKOPHUCTAHHSIM (PLIOTEHETHYHOTO AepeBa Ha OCHOBI mociaigoBHOCTeH 61mka FOXNI (puc.1).

«JlepeBo» HAOUHO JEMOHCTPYE, 110 Ha MPHUKJIAAl IIbOr0 KOHKPETHOTO MPOTEIHYy MOPChKa CBHUHKA €
Hai011b1 HAOMIKEHUM JI0 JIIOJUHH BHIOM, NOPIBHAHO 3 IHIIMMH J1a0OpaTOPHUMH TBapuHAMHU. Mop-
CbKa CBMHKA BBA)KAETHCS ONTHUMAJILHOK MOJEJUIIO IJI BUBUCHHS 1H(DEKI[IHHUX 3aXBOpIOBaHb (TyOep-
KyJIb03, XJIaMizio3, cudiiic, cTadilokoKoBi Ta BipycHi iH(peKLii Tomo) yepe3 NogiOHICTh i3 CUMIITO-
MaMHU JIFOJIMHYU Ta IMyHHOIO peakiiero [33-35].

Human FOXN1

Guinea pig Foxn1

Hamster Foxni

Rat Foxni

0.01

Mouse Foxni

Puc. 1. ®dinoreneruyne aepeBo AJsl JIOAMHHA Ta 3arJ1bHOBKMBAHUX MOJEIbHUX TBADHH
(MopcbKa CBHHKA, XOM K, LIIyp, MHIIIa) I00y10BaHe HA OCHOBI nmocaaigoBHocTeii 0inka FOXN1
MeTOI0M NPHETHAHHS HAOIUKEHUX OPraHi3MiB 3 BUKOPHCTAHHAM nporpamu Seaview 4.

Mopcbka CBHHKA € TOJIOBHOIO MiAJOCHTITHOIO TBAPHHOIO AJIST PO3POOKH Ta TECTyBaHHS JiKiB, 30K-
peMa Bing acTMu Ta aneprii. Ha skaib, BUKOPUCTaHHS MOPCHKOI CBUHKHM Ha CHOTOJIHI OOMEXEHE depes
CYTT€BI TPYAHOILI 3aCTOCYBAaHHS 1CHYIOUMX TEXHOJIOT1M MaHIMyIIOBaHHSI T€HOMOM Yy IIboMy Buzi. Hu-
Hi He iCHY€ >KOJHOI T€eHEeTUYHO 1HKEHEPOBaHOI MOJIENi MOPCHKO CBHHKH, OCKUTBKHU 3arajibHOBXXKHUBaH1
METOIH HE JTAIOTh MMO3UTUBHUX PE3yJIbTaTIiB, Yepe3 010JIOTI9HI 0COOTUBOCTI IIHOTO BHIY TBAPHH.

OcCcHOBHi CKJIaJ10Bi TeXHOJIOTii CTBOPEHHsSI TPAHCTeHHUX TBAPUH Yepe3 CIepMATOroHAJbHI
cToBOYpOBi KjiTnHH. OCHOBOIO TaKOi TEXHOJIOTIi € 3aTHICTh BBOJWUTH TCHETUYHY MOIU(IKAIIO
0e3mocepeIHbO B CTATeBl CTOBOYPOBI KIITHHH, SIK in Vivo, Tak i in vitro. ITicas monudikarii criepma-
TOTOHIsI MOJKe OyTH TPaHCILUIAHTOBAHOK y CIMSHHKHU PELMITIEHTa, ¢ Oyae po3BUBATUCS 1 Au(EpEHIIi-
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IOBaTUCS y CIIEPMATO30iAM, 110 HECTUMYTh 3aIIAHOBAaHy I'e€HETHYHY 3MiHy. Ilicas cmapoByBaHHS i
po3BeneHHs TBapHH MoauQikalis Oyae meperaBaTHCs HACTYIIHUM MOKOJiHHAM. [Ipoctuii TpaHcrenes
a0o BUOMBaHHS reHa MOXKe OyTH TOCATHYTO IJISIXOM BipyCHOI TpaHcaykii in vivo [36, 37]. Komrute-
KCHa Ta/abo0 HijecnpsMoBaHa Moaudikallis reHa Mo)ke OyTH BHKOHAHA CIIOYATKy B KyJIbTYpi criepMa-
TOTOHAJBLHUX CTOBOYPOBUX KIITHH in vitro. KynmbTypa m03BOJISIE 3MIMCHIOBATH KIIOHAIBHY iMeHTHDI-
Kallilo 3aIJIaHOBaHOI TPAHCTEHHOI MOoAX(IKalil Ta pO3MHOXKEHHS y TOAAJIbIIOMY MO3UTUBHO 1IEHTH-
(ikoBaHoro kioHy. Iliciast HapolyBaHHS MOAM(DIKOBAHOI KIITHHHOI KyJIbTypH CIIEPMATOrOHIH 10
HEOOXiTHOI KUTBKOCTI, iX TPAHCIUIAHTYIOTh Y CiM’THUKH TOTIEPEaHRO 00pOOIECHOr0 XiMIYHO CTEPHITh-
HOro peuunienTa. TpaHcIanTaniss MOAU(IKOBaHUX CTOBOYPOBHX KIIITHH T€HEPYE XUMEPHOTO CaMIIs-
TUTITHHKA, 110 TPOIYKYE TeHETUYHO MoAn(ikoBaHy criepMy. [locmigoBHI Kpoku 1€l TeXHOOTI] HaBe-
JIeHI Ha PUCYHKY 2.

—— =

Cenekuin

BuasneHHA

Puc. 2. Cxema nocJ1ilOBHUX KPOKiB CTBOPEHHs] TDAHCTEHHUX MOJeJIbHUX TBAPHH
yepes CIepMaTOrOHaJIbHi CTOBOYPOBi KIIITHHU.

Tpancrenes yepe3 Momudikariito 3arIiJHCHUX SIMICKITITHH a00 eMOpioOHATEHUX CTOBOYPOBHUX KITi-
TUH Yy IIypiB € HU3bKOPE3YJIbTATUBHUM YHACTIJIOK TEXHIYHO CKJIAJHUX MAHIMYJAIid 3 0OIUTaMH Ta
eMOpioHaJIbHUMHK CTOBOYPOBHMMH KIIiTHHAMH. TpaHCreHe3 y IIypiB uepe3 CepMaToroHalbHi cTOBOY-
POB1 KJIITHHH € aJbTEPHATUBHUM 1 OUIbIN ¢()EKTUBHHUM METOJOM, a TOMY OiIbII IPUBAOIMBUM IS
reHepariii 0akaHuX reHOMHUX nepeTBopeHb [38-40]. CriepMaToroHa bHiI CTOBOYPOBI KIIITUHHU € OJHO-
NOTEHTHUMH, & TOMY 3HaYHO CTaOUIBHIIINM THIIOM CTOBOYPOBHX KJIITHH, SIKi MOXXHA HAAIHHO MiATPH-
MYBaTH B KJIITHHHIH KyJIbTYpi BIPOIOBK Oinblie 25 macyBaHnb 0e3 nu)epeHIiFOBaHHS, HECTa0lIbHOCTI
KapioTumny abo mepeOymoBH XpOMOCOM, IO IMpUTaMaHHI eMOpiOHAIBHHM CTOBOYPOBHM KITiITHHAM.
CriepMaToroHayibHi CTOBOYPOBI KIIITHHHU MiAMAIOTHCS THUM K€ METOJaM T'eHETHYHOI MaHIMyJAIil, 1110
BUKOPHUCTOBYIOTECS Ha eMOpiOHAIBHUX CTOBOYPOBHX KIIITHHAX: €JIEKTpOIopais, Jinodekuis Ta Bipy-
cHa TpaHcaykimist [41-44]. Ilpsma TeHeTHYHA MAaHIMMYISIIIS B YOJOBIYMX CTATCBHUX JIHIAX JTO3BOJISE
VHUKHYTH BUKOHAHHS JTOJATKOBUX €TAIliB, MTOB'I3aHUX 31 CTBOPCHHSAM XUMEPH, ii IepEBIpKH Ta pO3BE-
JeHHs. TakuM YUHOM, TIPOTIOHOBAHA TEXHOJOTiSI MOTpeOye MEHINE TEXHOJOTIYHMX KPOKIB, MEHIIE
pecypciB i TBapuH [45-48]. HuHI NOTEHIIIMHI KOPUCTYBadi HE MAIOTh KOJHUX JOCTYITHUX €KOHOMITHO
e(heKTUBHUX Ta KOHKYPEHTOCIIPOMOXXHUX aIbTEPHATHBHUX BapiaHTIB CTBOPEHHS MOJIEICH JabopaTo-
pHUX TBapWH BIACHOTO JIM3aiiHy Ha KOMEPIIHHI! OCHOBI.

3amponoHOBaHa TEXHOJIOTiS CTBOPEHHS TPAHCTEHHUX LIYPiB € YIOCKOHAJIECHOIO i MPUIATHOIO JI0
HAYKOBOT'O Ta KOMEPIIIHHOI0 BUKOPHCTaHHS. Bo/lHOYAC 13 HaBEeIEHHMM BHIIE, TOJATKOBO OyIH TIPOBe-
JICHI eKCTICPUMEHTHA Ha MOPCHKHMX CBHUHKAaX MO0 130JIA1lii CIIEpMaTOTOHATBLHUX CTOBOYPOBHUX KIITHH
Ta pO3pPOOKU MPOLECAYPH TpaHCIUTaHTallii. OTprMaHi pe3yinbTaTh NaloTh MiJICTABy CTBEPHKYBATH, IO
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reHeparis TCHeTUYHO MOTU(DIKOBAaHOT MOPCHKOI CBHHKH 32 JIOIIOMOTOI0 ITLOTO METOTy Oyze BUKOHAHA
HalommxanM gacom (1-1,5 poky).

KonkypenTocnpoMoxkHicTh 3aniponoHoBaHoi B binonepkiscskomy HAY nadoparopii rennoi
300iH:keHepii. Ha cBiTOBOMY piBHI TpaHCTE€HHA TEXHOJIOTIS HAa OCHOBI MoAudiKarii criepMaToroHalb-
HUX CTOBOYpPOBUX KIIITHH PO3pPOOIIIETHCS Y KUTbKOX akagaemidanx ycraHoBax CIIA, Kanamam ta fAmno-
Hii. Komepuiiini komnaHii Ha CbOTOJHI HE MarOTh 3MOT'M BUKOPHUCTOBYBATH ILII0 TEXHOJIOTiIO yepe3 il
HOBU3HY Ta BIJICYTHICTH (DaxiBIiB y Mii Tamy3i. Jeski KpoKH, 0 BUKOPUCTOBYIOTHCS Y il TEXHOJIO-
rii, moTpeOyIoTh cenu(piYHNX 3HaHb, HABUYOK 1 AocBimay. CIli 3a3HAYNTH, IO TPOIEAypa TpaHCILIa-
HTawil € KIIOYOBUM 1 HAWOLIbII BIAMOBIAAaILHUM eTanoM. HacKiIBKM HaM BiZOMO, JIMIIE B OIHIH J1a-
6opatopii B CLIA (y [liBgenno-3axinHoMy MeauuHoMy HeHTpi B Jlannaci) Mmoxke 3aificHIOBaTHCS Tpa-
HCIIAHTAIliS CTIEPMATOTOHIl Y CIM’STHAKH TAITIOKIB 3 MPUAHATHUM BiICOTKOM ycmixy. Illonaiimenre
I OJJHa aMepUKaHChKa J1adopaTopis BIAKPUTO 3asBIIsiE PO HaMip BUKOPUCTOBYBATH €W MigXid IJist
TeHepalii TpaHCTeHHUX IIyPiB, 30CepeKYI0UH yBary Ha po3poOLli METOIiB TpaHCILUTaHTAaLli.

Hayxkogri, 3aisH1 y CTBOPEHHS 3aIllpOIIOHOBAHOI JIA00paTOpii, CYTTEBO MOKPAIIMIHN TEXHIKY TpaH-
CIUTaHTAIlil y ciM’SIHUKH IIypiB, qocsrHyBmu 100 % ycmixy. Okpim TOr0, MOTIEpenHil yCHiX mpouecy
TpaHCIUIAHTALil y MOPCHKUX CBHHOK JI03BOJISIE BIIEBHEHO CIPOTHO3YBATH, IO 32 BUKOPUCTAHHS CIIEp-
MaTOTOHAJHHOTO MiAXOAy TPaHCTEHHI MOPCHKI CBHHKH OYyAyTh CTBOPCHI B HaHOMMKIOMYy ManOyT-
HBOMY.

3amponoHoBaHa Jaboparopisi FeHHOi 300iHKeHepii Oyae 6ioTexHONOriYHUM Mmiapo3ainom binore-
PKiBCBKOTO HAlliOHAJIHHOTO arpapHOrO YHIBEPCUTETY AJIsl MPOAYKYBaHHS T€HETUYHO MOIU(IKOBaHUX
TBapuH. B mabopatopii nependadaeTbes:

1. BrnpoBanuTu 3aBepleHUH HAIIHHUN TEXHOJIOTIYHUI IMpoliec 3 BUPOOHUIITBA TPAHCTEHHUX Jia-
0OpaTOpPHUX TBApHUH.

2. 3anponoHyBaTH CTBOPEHHS I'€HETHUYHO CKOHCTPYHOBaHMX MOJIeJIed TBApUH Ul BUKOPUCTaHHS
Yy HayKOBHUX JOCIIKEHHAX BueHnMHA BHAY.

3. Maroun ycmillHi MPUKIAAM CTBOPEHHS i BAKOPUCTaHHS MOAENEH 1ab0paTOpHUX TBApHH, 3alpPOIIO-
HYBATH NOCIYTH 31 CTBOPEHHSI MOJICTIbHIX TBAPWH Ha HALIIOHATBHOMY Ta MI>KHApPOJHOMY PiBHSIX.

4. TToMIMPUTH TEXHOJIOTIIO Ha 1HII BUIU TBApHH, 1€ CTBOPEHHSA MeHETUYHMX MOAU(IKaIii Tpaan-
UiHHUMHU MeToaMH (MaHIIMyJ SISl THUEKTITHHOI0 a00 eMOpioHOM) He Oynu po3pobIieHi, He € eeKTH-
BHUMH 200 MalOTh HETIOMIPHO BUCOKY BapTicTh. CTBOpeHHS mepioi Moaudikamii y MOPCbKOi CBUHKH
€ NIEPLIOYEPTOBUM 3aBIAHHSIM.

5. Y HaWKOpOTII TepMiHH 3a0€3MEUNUTH CTBOPEHHS 1 MOCTAYaHHS TCHETHUYHO MOIHU(iKOBaHUX
MOPCBHKHX CBHHOK BHCOKOi KOMEPLIHHOI HiHHOCTI Ui 3arajJbHOTO0 BUKOPUCTAHHS y AOCIHIKEHHSIX
iH(pEKIIHHUX XBOPOO, ajepriii, IMyHITETy Ta aCTMH.

6. Y TepCIeKTUBI CTBOPUTH TCHETUUYHY 0a3y IJIs BEJACHHS CEJICKIIl CUTbChKOTOCTIONAPCHKUX TBa-
PHH 3 MiABHLICHHS MIPOAYKTHBHOCTI, CTIMKOCTI 0 3aXBOPIOBaHb, OKPAILCHHS TpaHCPOPMALIl MOKH-
BHUX PEUOBHH y MPOAYKIIIO, @ TAKOXK BUKOPUCTAHHS TBAPHH I 010JI0T1YHOr0 BUPOOHHUIITBA MPOTEi-
HiB ()apMaKOJIOTIYHOI'0 IPHU3HAYCHHS.

I[epeBara nabopatopii IpYHTYETHCS Ha ITMOOKNX 3HAHHSX TA YHIKAIBHOMY JOCBiJIi aBTOPIB MPOEKTY B
ray3i 0ioJiorii crareBUX CTOBOYpOBUX KIITHH. KITIOWOBHMM NEpCcoHAIOM 3arporoHOBaHOi jabopatopii €
npodecop CuBuk T.JI. Ta KaHIUIAT C.-T. HAYK 3a CIICHIaIbHICTIO 010XiMis Ta MaricTp 3 GioTexHouorii Cu-
BHK A.€., sKi € WwieHaMH MDKHApPOHOTO TOBApUCTBA 3 TpaHCreHHNX TexHouorii (ISTT) i Opamm 6e3moce-
PEIHIO y4acTh y IOCHiKEHHIX B o0nacti ciepmaTtorene3y y IliBaeHHO-3axiqTHOMY MEANYHOMY LIEHTpi B
Hammaci (CILA). Bripogosx mmiecTy pokiB BOHH HaOyJIH YHIKQIFHOTO TOCBITY Y CTBOPEHHI MIIECIIPSIMO-
BaHUX TCHETHYHHUX 3MiH y CTaTE€BUX CTOBOYPOBHX KIIITHHAX Ta TE€HEparii TpaHCTEHHUX Ja0OpaTOpHUX
TBapHH TPAHCIUIAHTALIIEI0 TEHETHYHO MOAM(IKOBAHOI CriepMaToroHii. BUKopucTOByrouM mei miaxif,
T.JI. CuBuk Ta A.€. CHBHK YCIIIIHO 3reHepyBalii YUCJICHHI TeHETHYHO MOAM(IKOBaHi JIiHii CiepMaToro-
HATGHUX CTOBOYPOBHX KIIITHH, OKpEMi 3 SKUX OYJIM BUKOPHCTAHI JJISI CTBOPEHHS KITBKOX TPAHCTCHHHUX
JiHIH 11ypiB 3 OaxkaHUM MposiBoM TpaHcreHiB [38, 49, 50]. HaOyTi 3HaHHA Ta HOCBiX y OEAHAHHI 13 HABHU-
YKaMH MiKpoXipyprii OyayTh BUKOPHCTOBYBATHCS AJISI 3aCTOCYBaHHsI Ta BIOCKOHAIECHHS TPAHCTEHHUX Te-
XHOJIOTIH depe3 CriepMaToroHaIbHI CTOBOYPOBI KITITHHH.

JlabGopaTopis craHe MepIIuM HayYKOBO-EKCIIEPUMEHTAIBHIM ITAPO3AUIOM B YKpaiHi, sIKAH 3arpo-
MOHY€ MOJIEN J1a00pPaTOPHUX TBAPHH, CTBOPEHUX abTEPHATUBHOIO 1 OUTBII €EeKTUBHOIO TEXHOJOTI-
€10 B TPAHCTEHE3I.
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TpaHcrenes yepes cepMaTOroHaJIbHbIEe CTBOJIOBbIe KIETKH B ’KHBOTHOBOJACTBE W NepPCHeKTHBbI NPHUMEHEHUSs
ero B besonepkosckom HAY

CoiBbIk A.E., Ibsiuenko JI.C., CoiBbik T.JI.

IIpencraBieHO COBpEMEHHBIE TEXHOIOTHU CO3aHHS TPAHCTEHHBIX KUBOTHBIX, CAENAH UX CPAaBHUTEIBHBIN aHAN3 IPYyT
C APYroM, NMPoaIH3UPOBaHO MX IIPEUMYIIECTBA U HepocTaTku. OCBEIIEeHbl OCHOBHI TPAHCTEHE3a M TeHETHIECKHX MOJU(pHUKa-
. [IpuBeneHs! nepcreKTHBHEIE BOSMOXKHOCTH PBHIHKA TPAHCTEHHBIX )KUBOTHBIX B MUpPE U 000CHOBaHO 3(h(heKTUBHOCT U
1e71eco00Pa3sHOCTh HCIIOJIL30BaHUSI HOBOH TEXHOJIOTUH CO3IAHHS TPAHCTCHHBIX MOJIENICH KUBOTHBIX Yepe3 ClepMaTOTrOHalIb-
HBIE CTBOJIOBBIC KIETKH. [IpoaHanm3mpoBaHa KOHKYPEHTOCIOCOOHOCTH NPEIIOKCHHON Ui co3faHus B benonepkoBckoM
HAY naGopatopuu reHHOH 300MH)XEHEPHH 0 CO3JaHUIO TPAHCTEHHBIX J1a00paTOPHBIX MOAeTeH KUBOTHBIX. ONUCaHO OCHO-
BHBIE U MIEPCIIEKTUBHbIE HATIPABIIEHHs PA3BUTHU JEATEIBHOCTH J1aO0PaTOPHH.

KunroudeBble ciioBa: reHHas HHXEHepHs, TpaHCreHe3, pekomOuHaHTHas JIHK, TpaHcreHHbIE JKUBOTHBIE, CIIEpPMATOTOHa-
JIbHBIE CTBOJIOBBIE KIIETKH, TPAHCIIIIAHTAIIUS CIEPMATOTOHHH.

Transgenesis through the spermatogonia stem cells in the animals and prospects of its application in Bilotserkiva NAU

Syvyk A., Djachenko L., Syvyk T.

Genetic modification and transgenesis are based on the technology of obtaining recombinant DNA based on. Transgen-
esis is an artificial transfer of a gene (or DNA fragment) from one organism to another. Genetic modification can occurs
when the DNA sequence in an organism is modified without the transfer of foreign genes.

Living organisms with artificially modified genome are called genetically modified (GM) or transgenic. Transgenic an-
imals are created for the following main purposes:

- Basic biological research (rodents);

- Modeling of specific human disease for biomedical applications (rodents and large animals);

- In vivo production of therapeutic proteins;

- Enhancement of useful traits in agriculturally important animals.

The first transgenic animal (mouse) was obtained in 1981 as a result of the collaboration of several scientific laboratories
in the United States.

Today there are several widely used methods of introducing of foreign DNA into the animal's genome, for the produc-
tion of transgenic animals:

- microinjection method;

- the use of modified embryonic stem cells followed by the transfer of transformed into early embryo;
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- use of spermatogonal stem cells and sperm as a vector for DNA transfer.

Microinjection of recombinant DNA into fertilized oocytes remains the most popular method of introduction of foreign
genes into the genome of animals. This method requires highly qualified and experienced specialists, as well as expensive
equipment and reagents. Another method to create a transgenic mice used today is transgenesis through modification of em-
bryonic stem cells followed by introduction of modified cells into early donor embryo.

We emphasize that the methods described above have been well developed and are widely used today for the production
of transgenic mice. Therefore, the market for transgenic mice is now sufficiently saturated. However, these methods are way
less effective for rats and other species. The number of transgenic mice models is calculated by tens of thousands, while the
number of available transgenic rats does not exceed 500 models. Rat, as a model, surpasses the mouse as it is closer to the
human biology. The access to new and desired models of rats will give scientists in many research areas the opportunity to
choose experimental animals that are closer to man.

According to “Marked and Marked” report “The rat model market is estimated at USD 358.5 Million in 2014 and is ex-
pected to reach USD 602.3 Million by 2020, growing at a CAGR (Combined Average Growth Rate) of 9.4% from 2015 to
2020”.

Advancements in gene editing technologies such as CRISPR/Cas 9, TALEN, Zinc Finger Nucleases make generation of
rats with some types of genetic modifications technically possible and economically reasonable.

Worldwide, the spermatogonia mediated transgenic technology is being developed at several academic institutions in the
United States, Canada and Japan. Currently, commercial companies cannot use this technology because of its novelty and the
absence of trained specialists in this field. Some steps utilized in this technology require specific knowledge, skills and expe-
rience. The proposed laboratory of genetic zoinengineering will be a biotechnological unit of the Bila Tserkva National
Agrarian University for the production of genetically modified animals. It is assumed that the laboratory will be involved in:

1. Implementation of a reliable technological process for the production of transgenic model animals;

2. Proposition for the creation of genetically engineered animal models for use in scientific research by scientists of
BNAU;

3. Having successful examples of the creation and use of models animals, the laboratory will offer services for the gen-
eration of transgenic model animals at the national and international levels;

4. Extension of the technology onto other species of animals, where generation of genetic modifications by traditional
methods (oocyte or embryo manipulation) have not been developed, is not effective, or has an excessively high cost. Creating
the first modification in guinea pig is a priority task;

5. Creation and supply of genetically modified guinea pigs of high commercial value for general use in fundamental
study of infectious diseases, allergies, immunity and asthma;

In the future, the laboratory will aim on creation of genetically improved farm animals with increased productivity or re-
sistance to diseases, as well as animals for the biological production of proteins of pharmacological significance.

The laboratory will become the first scientific-experimental unit in Ukraine to offer models of genetically engineered la-
boratory animals created by alternative and more effective transgenic technology.

Key words: genetic engineering, transgenosis, recombinant DNA, transgenic animals, spermatogonial stem cells, trans-
plantation of spermatogonium.

Haoitiwna 19.09.2017 p.
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MNPOAYKTUBHE JOBI'OJITTSA KOPIB MOJIOYHHUX ITOPIJ
3AJIEZKHO BIJ PIBHH"iX HAJIOIO 3A IEPIITY
TA KPAIITY JIAKTANII

HaBezneHo nmaHi 1110710 TPUBAIOCTI Ta €hEKTUBHOCTI IOBIYHOTO BUKOPUCTAHHS KOPIB TOJIITHHCHKOI, YKPATHCHKOI YOPHO-
Ta 4YepBOHO-P001 MOJIOYHHX MOPIJ 3aJIe)KHO BiJ piBHA iX HAJOIO 3a HEpIIy Ta Kpallly Jakrauii. BcranosneHo, o Hauii ko-
piB 3a3Ha4YEHUX BHILE MOPI] 3a MEpULy JaKTawio 10 5500 Kr crpuse MOA0BKEHHIO TPHUBAIOCTI XUTTS, IIPOJYKTHBHOTO JJOB-
TOJIITTS Ta 30LIBIICHHIO KIJIBKOCTI JIAKTALIM 3a KUTTS, a Haaii moHan 8500 Kr — MiABHUINEHHIO JOBIYHMX HAOIB Ta JOBIYHOL
KIJIBKOCTI MOJIOUHOTO Upy. KpaliuMul moka3HUKaMH MPOAYKTHBHOI'O JOBTOJITTS Bil3HAYAIMCS KOPOBH TOJIUTHHCHKOI 110~
poau, piBeHb HAJOIO SKUX 3a Kpally JiakTailito csraB nmoHan 10500 xr, ykpaiHCbKoi 4epBOHO-PsI001 MOJIIOYHOT TIOPOAN — I10-
Hax 9500 kr. TpuBasicTh XKUTTS KOPIiB YKpaiHCHKOT YOPHO-Ps1001 MOJIOUHOT MOPOAM HaibiIbIIO0 OyIia 3a X Ha/I010 3a KpauLy
nakrauiro 5501-6500 kr, TpuBaIicTh MPOIYKTUBHOTO BUKOPHCTAHHS 1 KUIBKICTD JaKTawii 3a ®utts — 9501-10500 kr, a Haii-
BUILI JOBiYHI HAO01 Ta TOBIYHA KiNBKICTh MOJIOYHOTO Xxupy — noHazx 10500 xr.

KuouoBi cioBa: KopoBH, Mopoja, HaJill 3a Heplly JaKTauilo, Hadiil 3a Kpally JaKTalil, TPHBAIICTb XUTTS, TPUBA-
JICTh MPOIYKTUBHOTO BUKOPUCTaHHS, KUIBKICTh JIAKTaNil 3a KUTTS, JOBIYHUI HAJiH.

IlocTanoBka npo6aemu. TpuBasie rocnogapchke BUKOPHUCTAaHHS BUCOKONPOTYKTHUBHUX TBAPHH €
0e33arepeyHor0 ePeAyMOBOIO Ta HAWBAXKIIUBIIITUM YHHHUKOM €(DEKTHBHOTO JIOBIYHOTO BUKOPHUCTAaH-
HSl MOJIOYHO1 XyZ00H, 3a0e31eueHHs BUCOKOI PeHTa0eIbHOCTI Ta KOHKYPEHTOCIPOMOKHOCTI Taiy3i B
yMoBax (opMyBaHHS PHHKOBHMX BigHOcHH [1]. ToMy Bce OUIBIINOI aKTyalbHOCTI HAOyBa€ MHUTaHHS
TIONIYKY IUISXIB ITiIBUIIEHHS TIPOYKTUBHOTO JOBTOMITTS KOpPiB [2-5].

AHaJi3 ocTaHHIX JocainxKeHb i myOaikamiii. JlocikeHHS OCTaHHIX POKIB CBilYaTh, 110 HA IIO-
Ka3HUKU TPUBAJIOCTI Ta €()eKTUBHOCTI IOBIYHOTO BUKOPUCTAHHS MOJIOYHOI Xy/T0OOH, OKPIM BHCOKOTO i
TTOBHOITIHHOTO PiBHS TOJIBJII TBAPWH, BIUIMBAE Psa iHIMHMX ¢dakTopiB [6]. 30kpema, AesiKi BUCHI MOBi-
JIOMJISIIOTD, 1[0 TTOKa3HUKU MPOJAYKTUBHOTO JIOBTONITTS 3HAYHOK MIPOIO 3aJIeKaTh BiJ| PIBHS HAJIOHO
MIEPBICTOK, aJie He y BCiX BUIAIKaX BUCOKHH Hallill 3a MEpIIy JIAKTAII0 € KPUTEPieEM BinOOpy TBAapHH 3
BHCOKOIO JTOBIYHOIO MPOAYKTHUBHICTIO 1 TPUBAIIMIM TEPMIHOM HPOAYKTHBHOTO BUKOPHUCTAHHS [7].

[IuTaHHS IHTEHCHBHOCTI PO3I0I0 KOPIB-TIEPBICTOK € JOCUTH CYIEPEUINBUM, OCKLITBKH OJIHI aBTOPH
JIOBOJISITh, 11O JUIS TIOJIOBXKEHHS TPUBAIOCTI MIPOAYKTUBHOTO BUKOPHCTAHHS Ta ITiIBUIICHHS JOBIYHOI
MIPOTYKTUBHOCTI TEPBICTOK MOTPiOHO posmoroBatu 10 piBHA 4000-4500 kr [8], iHIII ) BKa3ylOTh Ha
Te, o po3xaiit mepBicTok 10 6000 KT MOIOKa JO3BOJISIE HAMTIOBHIIIIE pealli3yBaTh TeHETUIHUHN TTOTCH-
1iaj TBapHH MIOJI0 MPOAYKTUBHOTO JOBTOJITTS [9].

Metoro po6oTu Oyn0 BHBYUTH 3aJICKHICTh MPOJYKTUBHOTO JOBTOJNITTS KOPIB MOJIOUHHUX IOpiJ
BiJI piBHA iX HAJIOIO 3a MEPITy Ta Kparry JIaKTaIlii.

Marepian i Meroguka mociimkeHb. J[OCTiPKCHHS TPOBEICHI HAa KOPOBaxX TOJIITHHCHKOI,
YKpaiHCBbKOi YOPHO- Ta YepBOHO-Ps00I MOJIOYHUX TOpiA. PerpocrekTuBHUI aHami3 TpHUBAJIOCTI Ta
e(DEeKTUBHOCTI TOBIYHOTO BUKOPUCTAHHS KOPiB 3MiiicHIOBaM 3a MeToaukoio FO. I1. [Tomymana [10].

© Babik H. II., Hytka B. P., ®egoposuu B. B., ®enoposuu €. 1., 2017.
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o Bubipku 3amydeHo iHdopMaIlio MEPBUHHOTO 300TEXHITHOTO 00Ky 15 rocmomapcTs pisHUX 00-
nacteit Ykpainu (IBano-®pankiBchkoi, JIbBiBchbKk0i, Bommachkoi, PiBHeHCHKOI, TepHOMIIBCHKOI,
Binanupkoi, KuiBcbkoi, Uepkacbkoi, UepHniriBebkoi Ta KipoBorpaacekoi). s omiHkM TpUBajoCTi
Ta €()EKTUBHOCTI JIOBIYHOTO BUKOPUCTAHHS 1O KOXHIN MOCIHIIKyBaHili KOPOBI BpaxoByBalln 1H(OP-
MaIIiio PO ATy HAPOMKCHHS, TATy MEepIIoro OTEICHHs, aaTy BUOYTTS 3i crama. Ilo KoXHIN JTakTa-
1ii (BKIIOYHO 3 MOXJIMBO HE3aKiHYEHOIO OCTaHHBOIO) BPaxOBYBaNHM ii TpUBANICTh, HAAIH Ta BUXiJ
MOJIOYHOT'O JKHPY 3a BCIO JakTamito. Ha mifcTaBi HaBeIeHUX BHIIE MTOKAa3HUKIB Il KOJKHOI TBAapUHHU
BHPAXyBaJId TPUBATICTh KUTTS, TOCIIOAPCHKOTO BUKOPHUCTAHHS 1 TAKTYBaHHS, TOBIYHUI Hami#l, ce-
peaHiii AOBIYHMI BMICT JKMPY B MOJIOL, MJOBIYHMHA BHXiJl MOJOYHOTO JKUDPY, CepelHId Haaiil Ha
OJIMH JICHb JKUTTS, HA OJIUH JCHb TOCIOAAPCHKOTr0 BUKOPHUCTAHHS Ta Ha OJUH JACHb JIAKTyBaHHSI, KO-
edimient nakryBanus (KJI).
Koedinient rocnogapcskoro sukopuctanns (KI'B) BupaxoBysanu 3a ¢popmysnoro [11]:

KIB= Tpusanicmyo sorcumms — Bik npu nepuiomy omenenHi

Tpusanicms orcumms

CratuctiuHy 00poOKy JaHMX 3IIHCHIOBAIH 3a JOTIOMOTOI0 IporpaMHoro nakety Microsoft Excel
Ta “Statistica 6.1 3a I'. ®@. JlakunbiM [12]. Pe3ynbpratu cepeqHiX 3HaYCHb BBAXKAJIM CTATUCTUYHO Bipo-
rigammu 3a P<0,05 (1), P<0,01 (%), P<0,001 ().

OcHOBHI pe3yabTaTi A0CHiKeHHsI. BizoMo, 110 Ha TPUBATICTh Ta €(PEKTUBHICTh MPOAYKTHBHOIO
BUKOPHUCTaHHA KOPIB BIUTMBAE PiBEHb iX HAJOIO 3a MepIly JakTanito. BogHouac iHTeHCHBHHI po3ail Tiep-
BICTOK HE JIMIIIC BHSIBIISE TIOTCHINIHHI MOMJIMBOCTI ITOBHOBIKOBHX KODIiB, aje i MOXKE CTaTH MPHIHUHOIO
CKOPOYEHHS TEPMiHIB IX MPOIYKTHBHOIO BUKOPHCTaHHS. Hamu BCTaHOBIIEHO, IO TIEPBICTKH TOJMIITHHCH-
KOi MOPO/M, Hafil SKHX 32 MepLly JakTamilo He nepeBuiryBas 5500 Kr, BAKOPHCTOBYBAJINCS Y CTafl Haii-
JoBie — 2,79 nakrarii (ta6s. 1). 3 miABUIEHHAM HAIOI0 KOPIiB 3a HepLly JakTauiro moHan 5500 xr Tpusa-
JICTH iX JKUTTSI, IPOXYKTHBHOTO BUKOPHUCTAHHS Ta KUIBKICT JIAKTAIT 3a JKUTTS 3HIKYBAINCS, a JTOBIY-
HHH HaJii Ta JOBIYHA KUJIBKICTh MOJIOYHOTO KUPY, HAaBMaKH, BicokogocToBipHO (P<0,001) 3poctamu (Bu-
HATOK — repBicTku 3 Hagoem 7501- 8500 kr) i MaKCUMAaILHOTO 3HAYECHHS HaOYIIM 3a HAJIOIB MEPBICTOK
8501-9500 xr. Hamiii TBapuH 3a Tieprry jakrario monag 9500 Kr mpu3BOIUB 0 3HIKECHHS TOKAa3HUKIB iX
JTOBIYHOI MPOYKTUBHOCTI, OJTHAK TI¢ 3HIKECHHS OyJI0 HeAOCTOBIpHUM. HaiiBuiii Hajoi Ha ONMWH IEHB JKUT-
141 (12,8 kr), mpoayKTUBHOrO BUKOpHCTaHHSA (25,1 kr) Ta nakryBaHHs (30,1 Kr) Manu ocoOMHU, Hamil SIKUX
3a nepury Jaktamito csaras noxan 10500 kr. KoediieHT IpoayKTHBHOIO BUKOPHCTAHHS KOPIB, 3aJI€KHO
BiJ iX HAJIOFO 3a TepIITy JakTarito, craHoBUB 0,49-0,54, xoedimient iakryBanusa — 0,82-0,90.

Tabmuns 1 — TpuBanicTh Ta epeKTUBHICTH JOBIYHOI0 BUKOPHCTAHHSA KOPIiB rOJIITHHCHKOI OPOAM 3aJI€XKHO Bif ix
HaJ010 3a nepuy Jgakrauiro (M+m)

Hayiit kopis TpuBanicTs, THIB —— JloBiuHA IPOAYKTUBHICTB, KT
3a Mepuy Jiakra- n MPOAYKTHUBHOTO .y . MOJIOYHUH
Ii)i}o},/ KT KUTTA BI:/IKZ(l))IIJHCTaHHSI AarcTatin Had KHUP

<5500 1132 2151425,1 12274237 2,790,055 16863+389,1° 614+14,2°
5501-6500 676 1930+25,3° 10662573 2,28+0,058° 16872+445,1° 617+16,4°
6501-7500 634 1971+422,9 1117£22,22 2,38+0,055° 20291+478,8° 741+17,43
7501-8500 310 1974+32,0° 1123+31,0% 2,3240,0713 23739+727,6 8234262
8501-9500 110 2032+50,4" 1169+50,9 2,34+0,124° 25605+1232,4 922+44.6
9501-10500 26 192241294 922+101,52 1,92+0,233° 23053+2361,9 818+88.5

> 10500 14 1903+117,5' 999+95,9! 1,71£0,253° 2497342401,5 866+82,7

Ipumirtka. Y 1iii Ta HACTYNHUX TAOJUISX BIPOTiAHICT PI3HMII BKa3aHA HOPIBHIHO 3 HANBUILNUM 3HAYCHHSIM.

V nepBIiCTOK yKpalHChKOI 4OpHO-Psi001 MOJIOYHOI mopoau 3 HamoeM 10 5500 Kr crocrepiraiucs
HaWBHINI TIOKa3HUKH TPHBAIOCTI JXUTTS, MPOTYKTHUBHOTO BHUKOPHCTAHHS Ta KUTBKOCTI JaKTaIliid 3a
KUTTA (Tabm. 2). [ligBuineHHs iX mpoayKTHBHOCTI moHa 5500 KT MOJOKa CIPUYMHSIIO MaiKe y BCix
Bunanakax goctosipre (P<0,05-0,001) 3mMeHIIeHHs Ha3BaHUX MOKA3HUKIB.

HaiiBumuvu JTOBIYHHIMH HAIOSIMHU Ta JOBIYHOIO KITBKICTIO MOJIOYHOTO XHUPY XapaKTepU3yBaIUCs
KOpOBH, sIKi MaJId HaAild 3a mepury jJakrtanito noHaza 10500 xr.
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Tabmuis 2 — TpuBamdicTs Ta epeKTHBHICTH T0BiYHOr0 BUKOPHCTAHHS KOPIiB YKpaiHCHKOi YOPHO-Ps160i MOI0YHOI 1O-
POMM 3aJIe3KHO Bift iX Ha010 3a mepury JakTanio (M+m)

Haniii kopis TpuBanicTs, THIB o JloBiuHA IPOAYKTUBHICTB, KT
3a Mepury jJaKTa- n MPOIYKTUBHOTO KIHLKI({T} ‘o MOJIOYHHIA
1ito, K& AT BHKOPUCTAHHS Hakratt Hat HKHP
<5500 9204 2152476 1185+7,3 2,67+0,025 14506+98,8° 53043,6°
5501-6500 2522 1930+12,3° 980+11,0° 2,25+0,026° 15773+174,5° 577+6,4°
6501-7500 1756 1785+11,7° 877+10,4° 1,99+0,024° 16590+197,8° 607+7,3°
7501-8500 754 1743+17,9° 845+16,0° 1,87+0,036° 17845+318,7° 649+11,6>
8501-9500 232 1677+31,23 803+27,8° 1,75+0,062° 18505+615,0° 672+22,3°
9501-10500 64 1808+55,9° 894+49.9° 2,06+0,109° 22179+1170,7 804+42.4
>10500 18 1993+129,7 9438437 2,11£0,251" 24060+884.,0 8724322

Bonwu 3a niumu nokasaukamu BucokooctoBipao (P<0,001) mepeBakaay pPOBECHUIlL 3 HAOEM JIO
9500 kr. Cxiz BiAMITUTH, IO 31 3pOCTaHHSIM PiBHS HAaJOIO 3a MEPIIY JAKTAIII0 Y KOPIB MiABUIIYBaBCS
HaJil Ha OAMH JEHb XKUTTA, IPOIYKTUBHOTO BUKOPHCTAHHS, JIAKTYBaHHS, KOC(Ii€HT JaKTyBaHHS Ta
3HIDKYBABCS KOSQIIIEHT TOCIIOIaPCHKOT'0 BUKOPHUCTAHHS.

[lonibHy 3aneKHICTh MOKA3HHUKIB TPUBAJIOCTI Ta €()EKTUBHOCTI AOBIYHOTO BUKOPHCTAHHS KOPiB
BiJl pIBHS IX HAJOIO 3a MEPIIY JIAKTAIii0 OyJI0 BIAMIUYEHO 1 Y TBAPUH YKPAaTHCHKOI Y€pPBOHO-PSIO0T MO-
no4Hoi mopoau (tabi. 3). HaliBuii mOKa3HUKH TPUBAJIOCTI KHUTTS, IPOIYKTUBHOTO BHKOPHUCTAHHS 1
KUTBKOCT] JIAKTaI} 32 JKUTTS CIOCTEPIrajnucs y KOpiB 3 HAAOEM 3a mepuly Jjakramnito go 5500 xr, a
HaBHII TOBIUHI HaJOl Ta JOBIYHA KUJIBKICTh MOJIOYHOTO KUPY — Y TBAPHH 3 HAJ0EM 32 TEpIIy JaKTa-
mito nmoHan 8500 kr. Y ocraHHIX Oy/IO BiIMIYEHO TaKOX HAWBUINMN HaIili HA OAMH JICHb JKUTTS
(11,1 kr), mpoayKTHBHOTO BUKOpHcTaHHs (23,9 kr) Ta naktyBanHs (26,1 kr). Koediuient rocnogapcsb-
KOTO BUKOPHCTAHHS, 3aJISKHO BiJl piBHS HAJ0I0 MEPBICTOK, 3HaxoauBcs B Mexax 0,46-0,48, a koedimi-
€HT JIaKTyBaHHA — B Mexax 0,84-0,92.

Tabmuns 3 — TpuBajicTh Ta edeKTUBHICTH JOBiYHOI0 BUKOPUCTAHHA KOPiB YKPaiHCHKOI YepBOHO-PA00I MOJI0YHOI
TMOPO/IM 3aJ1€:KHO Bij iX Ha/j010 3a nepury Jakrauiro (M+m)

Hapiii kopis TpuBanicts, qHIB .. JloBiuHa IPOAYKTUBHICTb, KT

3a MepIry JiaKkTa- n HNPOAYKTUBHOT'O KUH)KIC:I} o MOJIO‘{HI/Iﬁ

Iit0, KT AT BHUKOPHUCTAaHHSA HACTan Haz JKUP
<5500 1024 | 20204325 1083+30,6 2,59+0,065 13944+384,7° 538+14,9°
5501-6500 518 | 1793+242° 888+21,5° 2,20+0,052° 14962+374,1° 572+14,5°
6501-7500 424 | 1714421,9° 818+19,8° 1,96+0,052° 15717+396,4° 598+15,1°
7501-8500 152 | 1799+35,53 849+29,4° 1,93+0,073° 17237+599,3° 661+23,3!
>8500 50 1847+67 4! 890+55,0° 1,90+0,143° 20846+1193,8 788+45.6

BaraTtpma BueHNMH TOBEICHO, 110 HA TPUBATICTH Ta €(PEKTUBHICTH MPOTYKTUBHOTO BUKOPHCTAHHS
KOpIiB 3HAYHHI BIUIMB Ma€ ixX HaJill 3a Kpally JIakTaiir. BcTaHOBIIGHO, O KpalllMMU MOKa3HUKAMU
MPOJYKTUBHOTO JIOBTOJITTS XapaKTEPH3yBaIKCS TBAPUHU TOJIITHHCHKOT MOPOJIN, HA/TIHA SKUX 3a Kpa-
nry JakTarito cranoBuB noHan 10500 kr (tadmn. 4). Born y BCiX BUIIagKax Majd JOCTOBIPHO BHII TI0-
Ka3Huk® TpuBanocTi XUTTA (P<0,01-0,001), npoxykrusHOTO BUKOopuctanus (P<0,01-0,001), ximpkocTi
nakrarii 3a xurts (P<0,05; P<0,001), moiunoro nanoro (P<0,001) Ta 1oBi4HOI KiIBKOCTI MOJIOYHOTO
xupy (P<0,001) mopiBHSIHO 3 KOpoBaMH, Hadii SKUX 3a Kpalry JIakTarlito He mepesurrysaB 10500 kr.
VY TBapwH 3 HajmOEM 3a Kparry jakTarito moHax 10500 kr Hamiif Ha OAWH JIEHB JKUTTS CTAaHOBHUB 15,2,
MPOAYKTHBHOTO BUKOPHCTaHHA — 23,5 Ta nakTyBaHHs — 27,4 KT, a KOe(ilLieHT X rOCIoapChKOro BH-
kopuctanHs — 0,65 Ta naktyBanHs — 0,86.

Kpim Toro, BigMidueHO, 110 3 MiABUIICHHSAM HAI0I0 KOPIiB 3a Kpally JIaKTaIifo 301IbITyBaBCS BiK
MPOSIBY Kpamloi JiakTaiii i y TBapuH 3 HajoeMm moHan 10500 kr BiH JocsraB MakCHMadbHOTO 3HAYCH-
HA — 2,64 nakTarii.

Jlemo iHIIa KapTWHA CHOCTEpirayiacs y KOpiB YKpaiHCHKOI YOPHO-PSO0i MOJIOYHOI IMOPOIH
(Tabm. 5). HaiiBumy TpUBATICTh JKUTTS TBApWH BIAMIUEHO 3a IX HAIOI0 3a Kpamly jakramiro 5501-
6500 kr, a TpUBATICTh NPOAYKTUBHOIO BUKOPHUCTAHHS Ta KiJBKICTh JIAKTALil 32 XKHUTTS — Y OCOOMH 3
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HaJ0eM 3a Ha3BaHy JakTarito 9501-10500 kr. OmHak, 3a TPUBATICTIO KUTTS KOPOBH 3 PiBHEM HA0I0
3a kpaury jaktamito 5501-6500 kr siporimHo (P<0,05; P<0,001) mepeBaxkanau TBapvH 3 HAJOEM 0
9500 xr. 3a TpUBAIICTIO MPOAYKTUBHOTO BUKOPHCTaHHS NlepeBara TBApUH 3 HAZOEM 3a BKa3aHy JIaKTa-
iro 9501-10500 kr mocToBipHOIO Oyia Hax ocobmHamu 3 HagpoeM a0 5500 kr (P<0,001), 6501-8500 xr
(P<0,05; P<0,01).

Tabmut 4 — TpuBandicTs Ta epeKTHBHICTH JOBIYHOr0 BHKOPHCTAHHS KOPIiB rOJIITHHCHLKOI MOPOH 32JI€3KHO Bift iX
HAaJ010 32 Kpamy JakTauiro (M+m)

Hapiit xopis TpuBaiicTs, THIB KiTEKiCTE Ak JloBiYHA IPOYKTHBHICTD, KT
<5500 646 | 1757+£26,6° 835+24,5 1,86+0,057° 93334291,9° 682+19,3°
5501-6500 618 | 1957+29,6° 10754278 2,34+0,068° 14969+380,5° 545+14,0°
6501-7500 666 | 2014+25,5° 1138+23,6° 2,46+0,057° 18197+380,6° 665+13,9°
7501-8500 522 | 2191+29,5° 1313+27,6° 2,82+0,065° 23788+492.6° 865+18,0°
8501-9500 256 | 2339+41,82 1483+41,2% 3,28+0,097" 291534820,4° 1056+29,8°
9501-10500 110 | 2318+61,7° 14716122 3,16+0,149! 31660+1208,5° 1147+44.8°
>10500 84 2602+71,5 1736+72,4 3,7440,196 40614+1719,0 1466+61,9

Tabmurt 5 — TpuBadicTh Ta e)eKTHBHICTH JOBiYHOT0 BUKOPHCTAHHS KOPiB YKPaiHCHKOI YOPHO-Psi60i MOJIOYHOI 1TO-
poaM 3aj1e:kHO BiA iX Hag010 3a Kpamty JakTanio (M+m)

Hayiit xopis TpuBanicTp, IHIB o JloBiuHa IPOAYKTHBHICTD, KT
3a Kpaly JlakTa- n HPOIYKTUBHOTO KIHLKICT.E faxe i MOJIOYHUI
1i1o, KT AT BUKOPHCTaHHS! e Haa KHUP
<5500 6250 | 2035+8.,6° 1051+8,1° 2,35+0,018° 11400+92,3° 416+3,4°
5501-6500 3186 | 2161+£13,1 1196+12,2 2,73+0,028° 16587+151,2° 607+5,5°
6501-7500 2520 | 2111+14,7 1171+13,6' 2,67+0,031° 18840+182,0° 688+6,6°
7501-8500 1282 | 2055+18,8° 1135+17,32 2,56+0,039° 208094260,8° 758+9.5°
8501-9500 558 | 2023+23,7° 11544225 2,65+0,055° 23976+415,0° 877+15,3°
9501-10500 172 | 20944372 1229+36,8 2,810,086 27697+770,0 1006+28,1
>10500 58 2056+59,5 1167+543 2,55+0,133> 28734+1028,5 1043+37 4

Illo crocyeTbes KiIBKOCTI JIAKTAIIN 3a JKUTTS, TO KOPOBH 3 HAJO0EM 3a Kpaily jJakTaimiro 9501-
10500 kr y Bcix Bunazakax gocroBipHo (P<0,01; P<0,001) nepeBakamu TBapuH iHIIUX AOCIIHKYBaHUX
TpyI.

HatiBumymu 1OBIYHUMHE HAJIOSIMH Ta JOBIYHOKO KUTHKICTIO MOJIOUHOTO JKHPY XapaKTepU3yBaIIUCS
KOPOBH, HaJlill IKUX 3a Kpaly Jiakraiito csra nonaa 10500 kr. BoHr 3a nuMu nokazHUKaMu BUCOKO-
nmoctoBipHOo (P<0,001) mepeBaskanu TBapWH 3 piBHEM HAJOIO 3a Ha3BaHy JakTallio g0 9500 kr. Y HuX
BiIMiYCHI TaKOXX HAWBUINI HaMOi Ha OAMH JAeHb XUTTA (14,0 KTr), TPOMXYKTUBHOTO BUKOPHCTAHHS
(25,7 kr), nakryBanHus (28,7 xr) Ta KoediuieHT naktyBaHHs. LI{o cTocyeThea koedimieHTa Tocmonap-
CBHKOT'0 BUKOPHUCTaHH, TO HaBumuM (0,57) BiH OyB y KopiB 3 HamoeMm 9501-10500 xr. Y HUX cnocTe-
piraBcs TaKo)K HAMBUIIHMK BiK TTPOSBY Kparoi jJakrarii — 2,24 jJakTartii.

OntuManpHUR HAJIA 3a Kpally JaKTaIlilo IJis KOPiB YKPaiHChKOI 4epBOHO-pSI00i MOJOYHOL
mopoau csaraB moHam 9500 Kr, OCKUTBKHM 32 TAKOTO HAIOI y HUX BHABICHO HAWBUINY TPHUBAJICTh
JKHATTS, TPOIYKTUBHOTO BUKOPUCTAHHS, KIIBKICTh JIAKTAIlIA 3a )KUTTS Ta JOBIYHY MPOAYKTHBHICTh
(tabmn. 6). [Ipore, ix mepeBara 3a TPUBAIICTIO )KUTTA Ta KiJIbKICTIO JIAKTAILIH 32 XKHUTTS BipOTiTHOIO
OyJa nuie HaJ TBApUHAMU 3 HAJ0€M 3a Kpairy Jakraniro no 6500 kr (P<0,05; P<0,001), 3a Tpu-
BATICTIO MPOIYKTHBHOTO BUKOPHUCTAHHS — HAaJ OCOOMHAMHM 3 PiBHEM HAJIOI0 3a BKa3aHy JaKTaIlilo
o 6500 ta 7501-8500 xr (P<0,05-0,001), a 3a 7OBIYHUMH HAAOSIMHU Ta IOBIYHOIO KIJIBKICTIO MO-
JIOYHOTO XHupy BoHH gocToBipHO (P<0,05; P<0,001) mepeBaxann 0COOMH yCiX IHIIUX TOCHIIKY-
BaHUX TPYTI.

Koporu 3 Hamoem 3a kpairy jakrailiro moHag 9500 kr Maim TakoXK HaWBWIII HAAOi HA OAWH JICHB
xutTA (12,8 Kr), mpoaykTuBHOTO BUKOpucTaHH: (22,1 xr) Ta naktyBaHHs (25,7 kr). KoediuieHt roc-
MOJIapCHKOI0 BUKOPHUCTaHHs y HUX cTaHoBUB 0,58, a nakTyBaHHs — 0,86.
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Tabmums 6 — TpuBanicTs Ta epeKTUBHICTH TOBiYHOr0 BHKOPHCTAHHS KOPIiB YKpaiHCHKOi YepBOHO-PsI60i MOIOYHOT
TOPOAM 3aJ1€e:KHO Bi IX Hag010 3a Kpamy JakTanio (M+m)

Hagiii kopis TpuBanicTp, IHIB o JloBiuHa IPOAYKTHBHICTB, KT
3a Kpamly JIaK- n IIPOYKTUBHOT'O ﬁ;i];fc?vb .y MOJIOYHUI
Taliro, KT T BHKOPUCTAHHS w At HKUP
<5500 586 1582+31,4° 659+27,5° 1,64+0,051° 7514+254,3° 289+10,0°
5501-6500 492 1990+39,6' 1051+36,4° 2,52+0,080" 14847+418,2° 571+16,2°
6501-7500 568 2060+36,2 1148+33,9 2,69+0,076 18563+418,8° 708+16,0°
7501-8500 286 2023+37,6 1114+34,8! 2,71+0,093 20705+549,5° 799+21,7°
8501-9500 108 2143+66,6 1213+63,9 2,72+0,143 24283+916,6' 924+35,9"
>9500 44 2163+77,5 1278+68,4 3,000,184 27834+1400,5 1060+54,8

Bik nposiBy HaiiBUILOl aKTalii y KOpiB Ha3BaHOI Irpynu OyB MaKCMMaJbHUM 1 CTAHOBHB 2,55 nak-
Tarii.

BcranoBneHo, 1mo cuiia BIUTMBY HAJIOI0 KOPIiB 3a KpPAIly JIAKTALil0 Ha MMOKAa3HUKH MPOAYKTHB-
HOTO TOBTONITTS OyJia Ao BUILOIO, HiXK CHJIa BIUIMBY HAJOI0 3a Mepily JakTaiito (tabm. 7). Ha-
Iili KOpiB 3a NOCHiIKyBaHi JakTalii CyTTeBillle BIJIMBAaB HAa TPUBAIICTH KHUTTS, NPOJYKTHBHOTO
BUKOPHUCTAHHS Ta KUIBKICTh JIAKTAIIN 3a )KUTTA, HIXK Ha TOBIYHUN HaAINA Ta MOBIYHY KiIBKICTh MO-
JIOYHOTO JKHPY.

Tabmums 7 — Cuna BIVIMBY HAJ0IB 32 MepuIy i Kpamy JakTanii KopiB pi3HUX mopix Ha IX NPOAYKTHBHE AOBIOJITTS Ta
3B'S130K MiXK IIMMHU 03HAKAMU

Cuna BBy, 0°£S.E, % Koediuientu kopensuii, r+m;
ToxasHuk Haznomw 3a 305 guiB Ha}ﬁ(:z 3: 3(()),1.5 Haznor 3a 305 guiB | Hamoro 3a 305 quiB
HepIIoi JakTamii A HaKTI; HIE HepuIoi Jakrauii | Kpauoi Jakraumii

Tpusaicts, aui: 23,9430,16 25,7432,61 | -0,07£0,005%** | -0,09+£0,008%**

KHUTTS

rocIio/1apcbKoro BUKOPUCTAaHHS 23,8430,18 25,5432,64 -0,02+0,000%* -0,03+0,001 ***

JMAKTYBAHHSA 23,4+30,24 24,9+32,76 -0,0420,002%** | -0,06:0,003%**
HoBItHa NPOAYKTHBHICTE: 22,2430,41 23,5432,98 -0,02+0,000%% | -0,03+0,001%**

HaJii, KT

CepeHil BMICT )KHUpY B Moo, % 24,54+30,07 25,7432,60 0,08+0,007*** 0,09+0,008***

KiJIBKICTh MOJIOYHOTO JKHPY, KT 22,3+30,41 23,6+£32,96 -0,02+0,000** -0,03£0,002***
JlaxTaniit 32 KUTTS 24,0+30,46 25,1433,06 0,01£0,000%* 0,02+0,000%
Hajuii Ba 1 fte, K 21,8+30.48 2333302 | -0,02£0,001%%* | -0,05£0,002%**

KHUTTS

rocIi0/1apChbKoro BUKOPUCTAHHS 22,7430,34 24,6+32,81 -0,04+0,001 *** -0,06£0,003***

JIaKTyBaHHS 25,1£29,97 26,6+32,45 0,11£0,011%%* 0,13£0,016%**

KoedinienTn kopemnswii Mk HaZ0sIMH 3a MEPIIY Ta Kpally JaKTalii i ToKa3HUKaMH MPOAYKTHBHO-
T'O IOBTOJIITTS TBapuH OYyJIM HE3HAYHUMHU, IIPOTE BIPOTiTHUMHU.

BucHoBku. BcTanoBneHo, 0 TPUBATICTh Ta €(PEKTUBHICTD TOBIYHOTO BUKOPHUCTAHHS KOPIiB MO-
JIOYHUX TOPiZ 3aJeKUTh B PiBHA iX HAJOIO 3a Meplly Ta Kpamly jgaktanii. Haniid KkopiB rommTaH-
CBKOI, YKpaiHChbKOI YOpHO- Ta YEpPBOHO-PS00i MOJIIOYHUX MOPiJ 3a Mmepmy JjakTamiro ao 5500 kr
CIIPHUSE TTOJOBKEHHIO IX TPUBAIOCTI JKHUTTSI, MPOAYKTUBHOTO JAOBTOJITTS Ta 301IBIICHHIO KiTBKOCTI
JIaKTaIii 3a )KUTTH, a Hagii noHaa 8500 Kr — miABUILEHHIO JOBIYHMX HAAOIB Ta JOBIYHOI KIJBKOCTI
MOJIOUHOTO XHUpy. Kpamumu nmokasHUKaMy MpOAYKTUBHOTO AOBTOJITTS Bil3HAYaJIUCsl TBAPUHH T'O-
JIIITAHHCHKOT TTOPOIH, PIBEHb HAMOI0 SKHUX 3a Kparmly jakTarlito csaraB moHazn 10500 kr, ykpaiHChKOT
4epBOHO-ps100i MoJIoUHOT Topoan — moHaA 9500 xr. TpuBamicTh KUTTSA KOPIB YKPAiHCHKOI YOPHO-
ps60i MoOYHOT mopoan HalbinpmIo Oyna 3a iX Hamoro 3a Kpamy JakTamiro 5501-6500 kr, TpuBa-
JCTh MPOAYKTUBHOTO BUKOPUCTAHHS 1 KINBKICTh JIAKTALIN 3a )KHUTTA — 32 HAAOIO 32 Ha3BaHy JIaKTa-
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miro 9501-10500 xr, a HaWBUII AOBIYHI HAJ0i Ta MOBIYHA KIJIBKICTH MOJOYHOTO XKHPY — 3a HAIOI0
nonaz 10500 kr.

Cuna BIUTMBY HAJIOK0 KOPIB 3a Kpallly JIAKTAI[il0 Ha TMMOKAa3HHUKH MPOJIYKTHBHOTO JOBrOMITTS Oyia
JIETI0 BUIIIOIO TIOPiBHSHO 3 CHJIOO BIUIMBY Ha I1i TTIOKA3HWKHU HAJO0 3a TepITy Jiakramiro. Hamiit 3a me-
pIly Ta Kpally JIAKTaIlil CyTTeBIllIe BIUTMBAB HA TPUBAIICTH JKUTTS, IPOAYKTHBHOTO BUKOPUCTAHHSI Ta
KUTBKICTP JIAKTALil 32 KUTTA, HK Ha TOBIYHUMA HaAil Ta TOBIYHY KiJIBKICTH MOJIOYHOTO XUpy. Koedi-
IIEHTH KOPETAIii MK HaIOSIMH 3a TIEPITy Ta Kpally JIAKTAIll 1 TOKa3HUKaMU MPOAYKTHBHOTO JTOBIO-
JTTS Oy7IM HE3HAYHUMHU, IPOTE BipOT1THIMHU.
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IIpoxyxTHBHOE 10/T0JIETHE KOPOB MOJOYHBIX MOPOJ B 3aBHCHMOCTH OT YPOBHS HX YJ0§ 32 MEPBYI0 U JIy4IIYIO
JIAKTAl A

Ba6ux H. II., IyTka B. P., ®egoposuu B. B., ®enoposuu E. H.

IIpuBeneHbI AaHHbBIE 110 TPOJOJDKUTEIBHOCTH M 3 (GEKTUBHOCTU MOXXU3HEHHOTO HUCIIONB30BAHUSA KOPOB TOJILITHHCKOH,
YKPanHCKOW YEpHO- U KPACHO-NIECTPOH MOJIOYHBIX MOPOJ B 3aBUCUMOCTH OT YPOBHS HX YOS 3a NEPBYIO U JIYUIIYIO JaKTa-
UK. YCTaHOBIICHO, YTO Y0 KOPOB BBILICYIIOMSIHYTBIX MOPOJ 32 MEPBYIO JakTauuio 10 5500 Kr criocoO6CTBYeT yIITHHEHUIO
MIPOJIOJDKUTEIBHOCTH KHU3HH, IIPOJYKTHBHOTO JOJTOJIETHS M YBEIMYCHHUIO KOJIMIECTBA JAKTallUi IIPH >KU3HU, a yHoi Goiee
8500 Kr — HOBBIIECHUIO IOKU3HEHHBIX YHOEB M IIOKH3HEHHOTO KOJIMYECTBAa MOJIOYHOTO kupa. Jlydmmmu moxaszaTensMu
MPOJYKTUBHOTO JOJTOJETHS OTIMYANUCH KOPOBHI TOJIITUHCKON MOPOJBI, YPOBEHb yHOs KOTOPBIX 3a JYUIIyIO JAKTaIUIo
coctaBmi 6onee 10500 kr, yKpanHCKOM KpacHO-TIeCTpoi MoJI09HOI mopos! — Goee 9500 kr. [IponomKUTeIbHOCTD KU3HU
KOPOB YKPAaUHCKOM YEepHO-NIECTPOH MOJIOYHOH MOPObI HAUBBICIIEH ObUIa MPH UX YHOSAX 3a Jydmryro jakranuio 5501-6500
KT, TIPOJOJDKUTENBHOCTh MPOAYKTHBHOTO MCHOJIb30BaHUS W KOJMYECTBO JIaKTauui mpu xu3Hu — 9501-10500 kr, a camele
BBICOKHE TI0)KU3HEHHBIE yJIOU U OKU3HEHHOE KOINYECTBO MOJIOYHOTO XkHpa — 6osee 10500 kr.

KnroueBble cioBa: KOpoBbI, OPOJa, YAOH 3a MEPBYIO JAKTALMIO, YAOH 3a JIydIIyI0 JAKTalUIo, MPOJOKUTEIBHOCTD
KH3HH, TIPOTOIDKUTEIIBHOCTh IPOAYKTUBHOTO MCIONB30BAaHMS, KOJIMYECTBO JAKTALMH TIPH KU3HH, TOXKU3HEHHBIA YIOH.

Productive longevity of dairy breeds depending on the level of their yieldsfor the first and best lactations

Babik N., Dutka V., Fedorovych V., Fedorovych Ye.

Long-term economic use of high-yielding animals is an indisputable prerequisite and the most important factor in the ef-
fective life-long use of dairy cattle, ensuring high profitability and competitiveness of the industry in the context of market
relations formation. Therefore, more and more actuality is becoming a matter of finding ways to increase productive longevi-
ty of cows. The purpose of the work was to study the dependence of productive longevity of dairy cows on their yield level
for the first and the best lactations.

The studies were undertaken on cows of Holstein, Ukrainian Black-and-White and Ukrainian Red-and-White dairy
breeds. Retrospective analysis of the duration and effectiveness of life-long use of cows was carried out using the
method of Yu. P. Polupan (2010). The sample includes the information of the primary zoo technical account of 15
farms of different regions of Ukraine (Ivano-Frankivsk, Lviv, Volyn, Rivne, Ternopil, Vinnitsa, Kyiv, Cherkasy,
Chernihiv and Kirovograd).

It is well-known that the duration and effectiveness of productive use of cows is influenced by their yield level for the
first lactation. At the same time, the intensive increasing the milk yield of heifers does not only reveal the potential of full-
age cows, but it can also lead to a reduction in the terms of their productive use. We found that the heifers of the Holstein
breed, whose yields for the first lactation did not exceed 5500 kg, were used in the herd for the longest — 2.79 lactations. With
the increase of cows yields for the first lactation of over 5500 kg, their life expectancy, productive use and the number of
lactations in life declined, and life-long yields and the life-long amount of milk fat, on the contrary, were highly (P <0.001)
increased (with the exception of the heifers with yield of 7501- 8500 kg) and the maximum value was obtained with the
yields of heifers of 8501-9500 kg. The yields for the first lactation of more than 9500 kg led to a decrease in their life-long
productivity, but this decline was unreliable.

The heifers of the Ukrainian Black-and-White breed with yield of up to 5500 kg observed the highest rates of life ex-
pectancy, productive use and the number of lactations per life. Increasing their productivity over 5500 kg of milk caused,
in almost all cases, a significant decrease (P<0,05-0,001) in the mentioned indicators. The highest life-long yields and
life-long amount of milk fat was characterized by cows that whose yields for the first lactation were of over 10,500 kg.
According to these indicators, they were highly reliable (P<0.001), overwhelmed the same age heifers with yields of up to
9500 kg.

Cows of Ukrainian Red-and-White breed with yields for the first lactation up to 5500 kg had the highest rates of life ex-
pectancy, productive use and the number of lactations in life, and the animals with yields for the first lactation of over
8500 kg, had highest lifelong diet and the life-long amount of milk fat.

Many scientists have proven that the length and efficiency of productive use of cows has a significant impact on their
yields for the best lactation. It was established that the best indicators of productive longevity were characterized by animals
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of Holstein breed, whose yields for the best lactation were more than 10,500 kg. In all cases, they had significantly higher
life-long yield rates (P<0.01-0.001), productive use (P<0.01-0.001), lactation per life (P<0.05; P<0.001), life-long yields
(P<0.001) and life-long amount of milk fat (P <0.001) compared with cows whose yields for the best lactation did not exceed
10500 kg. It was noted that with yield increase for the best lactation, the age of manifestation of best lactation increased and
animals with more than 10500 kg of yield reached the maximum value of 2.64 lactations.

Cows of Ukrainian Black-and-White with yields for the best lactation of 5501-6500 kg had the highest life-long
yields and cows whose yields reached 9501-10500 kg had the highest duration of productive use and the number of
lactations per life. Cows, whose yields for the best lactation reached more than 10,500 kg had the highest life-long
yields and life-long amount of milk fat. Cows with yields of 9501-10500 kg had the highest age of the best lactation
manifestation (2.24 lactations).

The optimum yield for the best lactation for cows of the Ukrainian Red-and-White breed reached more than 9500
kg, since they found the highest life expectancy, productive use, the number of lactations per life and life-long produc-
tivity for such yield. The age of the best lactation manifestation of the group was maximal and amounted to 2.55 lacta-
tions.

The power of yield influence for the best lactation on the indicators of productive longevity was somewhat higher
(23.3-25.7%) compared with the effect on these indices for the first lactation (21.8-25.1%). Yields for the first and the best
lactation more significantly influenced the life-long yields (23.9 and 25.7%), productive use (23.8 and 25.5%), and the num-
ber of lactations per life (24.0 and 25.1%), than on life-long yield (22.2 and 23.5%) and life-long milk fat (22.3 and 23.6%).
The correlation coefficients between yields for first and for the best lactations and indicators of productive longevity were
insignificant but probable.

Key words: cows, breed, yield for the first lactation, yield for the best lactation, life expectancy, productive use dura-
tion, lactations per life, life-long yield.
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BIVINB EKCTEP’€PHUX O3HAK KOPIB-IIEPBICTOK HA
HNPOAYKTUBHICTHb B YMOBAX POBOTU30BAHOI'O JJOIHHA

HageneHo pe3ynbTaTil JOCIIKEHb 3B 3Ky NPOMIPIB Tijia Ta BUMEHI KOPiB-IIEPBICTOK 3 HPOAYKTUBHICTIO Y MEPioj] po3-
JI0I0 B YMOBaX MOTHBAI[IHHOTO OiHHS Ha poboTu3oBaHiit yctanoBi VMS De Laval. BeranoBieHo, 1o BUCOKONIPOIYKTHBHI
KOpPOBH Maiiy OiJIbII PO3BHHYTI IApaMeTPH Tijla Ta BUMEHI, a TAKOXK OUIBIIY KPaTHICTh JOTHHS MOPIBHSHO 3 MEHII ITPOIYKTH-
BHUMH aHaJIOraMu. Pe3ynbTaTu JOCITiIKEHb MOKa3al, [0 HAWOUIbII NPUIATHUMH 10 pOOOTH30BAaHOTO JOTHHS € KOPOBH 3
BaHHONOAIOHOIO (hOPMOIO BUMEHI Ta JOBXKHHOIO <40 cM, mupuHOI0 <35 cM, raubuHoo <30 cM 1 BiICTaHHIO BiJ{ HA BUMEHI
1o 3emiti <55 cM. Taki KOPOBH BiI3HAYaIKCh KPAIIOK aJaNTalli€o, NPUBYAHHIM [0 JOIHHS Ta PiIBHOMIPHMMH, BUCOKUMH
HAJIOSIMH Y TIEPi0J] PO3I0K0.

Kurouogi ciioBa: kopoBu, poOOTH30BaHe JOTHHS, EKCTEp’ €p, IPOMIpH Tija, BUMsL.

MocTranoBka npodaemu. BupoOHUITBO emieBoi BUCOKOSAKICHOI MPOAYKIii TBAPUHHULTBA MOXK-
JIMBE JININE 32 YMOBH 3aIPOBA/UKEHHS CyJacHUX e()eKTHBHUX TEXHOJIOTIH, 10 0a3yr0ThCS Ha KOMILIE-
KCHIM MexaHi3aIlii i aBToOMaTH3aIlii MpoIeciB Ta onepanii. Y po3BUHYTHX KpaiHaX BHPOOHHUIITBO TPO-
IOyKLii TBAPUHHULITBA € BUCOKONPUOYTKOBUM Oi3HECOM, SIKMI OyIyeThcsl HA MaKCUMaJIbHOMY BIPOBa-
JDKEHHI y BUPOOHMYHMH MpOIieC HOBITHIX TEXHOJIOTIYHUX 1 TEXHIYHUX JOCATHEHb, HANMEPCIIEKTUBHI-
IITUMU 3 SIKUX € pOOOTH30BaHI CHCTEMH YIIPABJIiHHS Ta BUKOHAHHS TEXHOJIOTIYHUX IPOIIECIB 1 omepa-
uiii. Taki BIpoBajKeHHsT HaWO1IbII eeKTHBHI Ha BEIMKUX (epMax, OJHaK BOHU MOTPEOYIOTH 3HAU-
HHUX KaliTaJloBKJIaAeHb i TBAPHH, MIPUIATHUX 10 EKCIUTyaTalii B JaHUX YMOBaX.

AHaJi3 ocTaHHiX KocaiKeHb i myoaikaniii. BimomMo, o B TeXHOIOTIT BHPOOHHUIITBA MOJIOKA J0-
THHSI KOpiB € HAHOUTBII CKJIQJHUM 1 BIANOBITAJIEHUM TPOIECOM. Y 3arajbHIi CTPYKTypi BHTpaT Ha
BUPOOHUNTBO Mostoka npunangae 70 %. Tomy, BpaxoByl0UH TPYAOMICTKICTb 1 CKJIagHICTh 3a0e3MeyeH-
HS SKICHOT'O TIPOIIECY JTOTHHS, B €BPOICHCHKUX KpaiHax po3poO0JIeHI W eKCIUTyaTyIOThCS B OaraThox
(hepMepChKUX TOCIOAapCTBAX POOOTH30BAHI CUCTEMH, JC MPOLEC MiATOTOBKH KOPIB J0 JOTHHS, Blac-
HE JIOTHHSI Ta 3aKJII0YHI onepauii 3aiicHIoI0TECS 0e3 y4acTi moauHu. L[ TexHomnoris HabyBae mupo-
KOTO BIIPOBAKCHHS, OCKUIBKH 3 1i BUKOPUCTAHHSIM 3HAYHO 3HMKYIOTBCS 3aTpaTu mpaui. Taki cucte-

© Bopm 0.0., Bopm 0.B., 2017.
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MU 3a0€3MeUyIOTh BUIOIOBAHHS KOPOBM BIAMOBIAHO 70 ii (i3i0yOridHUX MoTped Ta MaKCHMAJIbHOTO
HAaKOITMYCHHS MOJIOKa y BUMeHi [1].

[TosiBa poOOTIB y MOJIOUHOMY TBApUHHMLTBI — [I€ TEXHIYHUN Ta TEXHOJOTIYHUHA MPOPUB Tairysi,
BHIXiJ 1l HA TPHUHIAIIOBO HOBHM CYYacHHWM piBeHb. OCHOBHOIO TPOOJIEMOIO HA NMUIAXY aKTHBHOTO TIO-
IMTUPEHHS pOOOTHU30BAHUX MAIIIMH € iX 3aHaJTO BUCOKA BapTICTh Ta HEAOCTATHS afamlTarlis KOpiB pi3-
HUX BIKOBHX IPyH JO TEXHOJIOTIi HOTHHSA [2].

MeTo10 n0cainKkennb OyJi0 BUBUCHHS BIUIMBY OCHOBHHUX IPOMIpIB Tijla Ta BUMEHI KOPiB-TIEPBICTOK
Ha IX MPHIATHICTH 0 POOOTH30BAHOIO JOTHHS.

Marepian i MmeToguka qocaigxkensn. J{ociKeHHS TPOBOIMIM B yMOBaX poOOTHU30BaHOT MOJIO-
yHoi ¢pepmu T/IB «Tepesune» (BipaineHnHs BinmbHoTapaciBceke) ympomoBx 2016-2017 pokiB Ha
KOpPOBax-MEePBICTKAaX YKPAaTHCHKOI YOPHO-Psi00i MOJOYHOI MOpoaw y mepion po3aoro (2-3 Micsis
nakTanii). Jns gocmigiB migidpanu KopiB, SKUX PO3AUIMIN Ha ABi rpynu: | rpyna BUCOKOTIPOAYKTH-
BHI (cepeanbonoOoBuii Hanii 30 i Oinmbiue kr) Ta Il rpyma HU3BKONPOAYKTUBHI (cepeaHbO1000BUI
Hamii mo 20 kr).

MopdororidHi BIaCTUBOCTI BUMEHI KOPIB OIIHIOBAIN 32 METOJHMKOIO JIaTBIMCHKOI ClIBCHKOTOC-
nojapcekoi akazaemii [3]. Iamexkcu ¢opmaTy, BiJTHOCHOT BEIMYMHU Ta BiIHOCHOTO PO3Mipy BHMEHi
Bm3Havan 3a Mertomgukamu [lomymana FHO.I1. [4]. O6’eM BuMeHI BH3HAYAIU 32 METOIUKOIO lleTpeH-
ka LII. ta [Tonymana FO.I1. [5]. Matepiaiau 1ociipkeHs 00poOIISiIM METOIOM BapialliiHOT CTaATHCTHKH
3a [Tnoxunckum H.A. [6].

OCHOBHI pe3yJbTaTH AOCTIIKeHHs. Y CEICKIIHHO-TUIEMiHHIM po0OTi 0COOIMBE Miclle TIOCiae
OIliHKA TBApWH 3a MPOMipaMH TiJIa, OCKIIBKH IOPSA 3 MOKA3HUKAMH MOJIOYHOI IMMPOTYKTUBHOCTI, BiJIT-
BOPHOI 3[JaTHOCTI 1 MPOAYKTUBHOTO TOBTOJITTS E€KCTEP €P € OAHIEIO 3 TOJOBHUX CEJICKLIHHUX O3HAK
MOJIOYHO1 Xyzmo6u [7]. BukopucTtaHHs MpOMIpiB Tijla Aa€ 3MOTy OTpuMatu 00’ eKTHBHUI 1U(POBUiL
BHPA3 PO3BUTKY HAWBAKJIMBIIINX YAaCTHH TUJIa TBAPHUH y OYIb-SKHIA TEPioNl IXHHOTO KUTTSI, TPOBECTH
TIOPIBHSUTLHUM aHAJII3 K OKPEMHX OCOOWH, TaK i B MEXax TEBHUX CEJCKIIIMHUX TPYI, TUMIB, mmopix [8].
BaxnuBicTh OLIHKK 32 MPOMipaMH MOJISrae B iCHYBaHHI 3B’SI3Ky OUBIIOCTI MPOMIpiB Tijla 3 MOJIOY-
HOIO MIPOAYKTUBHICTIO KOPIB.

BcranosieHo, 1110 MOJI09YHA TIPOXYKTHBHICTH TOCHTITHIX KOPIB 3aeXaa i BiJl TabapuTiB TBApHH 1 KU-
Boi MacH (Tabn. 1). Bucokonpoaykrusai koposu (I rpyna) Oynu KpymHIIIMMH 1 Majii OUIBIIY JKUBY Macy
(492 mpotu 464 xr), a TAKOX BIIHIOBIIHO 1 MPOMIpH Tijla MOPiBHAHO 3 MeHII NpoxykTHBHIMH (Il Tpyma).

KisbKicTh 1 SIKICTh MOJIOKA 3aJIKHUTh BiJl PO3BUTKY, (DYHKIIIOHYBaHHS 1 (Di310JIOTIYHOIO CTaHy Yac-
ToK BUMeHI. OIliHKa BUMEHI KOPIB € OJHIEI0 3 BaXKJIMBUX O3HAK TEXHOJIOTTYHOI'O BiAOOpPY 1 MPOBO-
JUTHCS 3 METOIO BUSIBJICHHS! IPUAATHOCTI TBAPUH 10 MamIMHHOTO A0oiHHA. LlInsxom ominku Mopdoio-
TYHUX O3HAK MOXKHA JIOCATTH e(eKTHBHOI'0 BUKOPHCTAHHS JOTILHOTO OONaIHAHHS 1 3MEHIICHHS 3a-
TpaT Jacy Ha moiHHs [8].

Ta6mums 1 — [Ipomipu Tina i ’kuBa Maca KOpiB-nepBicTOK Pi3HOI NMPOAYKTHBHOCTI

BucokonpoaykTuBHi HusbkonpoaykTuBHi
TToKasHUK (30 i Gimbme k), n=34 (mo 20 xr), n=21
I rpyna II rpyna
Bucota B X011, cM 142,90+0,86%*** 138,83+0,72
Bucota B kpmxax, cMm 147,76+2,11 144,63+1,93
I'mubuna rpynei, cm 63,38+0,92 61,74+0,57
O06xBar rpyzaei, cMm 189,2442,79 182,47+2,72
JloBxuHa 3a1y, cM 56,28+1,03 55,44+0,92
[upuHa B Kpuxax, cM 56,61+1,16 54,47+1,19
upuna 3any, cm 25,3540,48* 23,27+0,58
[Ipsima nopxxuHa TyITy6a, CM 130,12+1,72 127,34+1,26
OO0xBar 11’s1CTKa, CM 21,17+0,29 20,84+0,33
Kyt parunp, rpagycis 59,37+0,86 58,03+0,67
Kusa maca, kr 492,37£11,97 464,71£8,54

Ipumitka: *P<0,05; ***P<0,001 nopisustxo 3 II rpynoro.
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Y MOJIOYHOMY CKOTapCTBi BUM S KOPiB — I1¢ HAWBAXKJIMBIIIA CTaTh €KCTEP €PY, KOTpa Xapak-
Tepu3yeThes 32 PopMoOr0 Ta JIiHIHHUMHE TapameTpamu [3, 8]. UucneHHUMU JOCHTIKEHHSIMHU BiT-
YU3HSHUX Ta 3apyOiKHUX BUCHHX BCTAHOBJICHO, IO HANHOINBII MPOAYKTUBHOIO Ta MPUIATHOO
JI0 MaIlMHHOTO JOTHHS € BaHHOIOAIOHa (opMa BUMEHI, BOHA BBa)XKA€ThCS HaMOIIbII 0a)KaHOO
IUIS CesIeKIioHepiB MojouHol xyzoou [3, 9, 10]. Mopdonoriuni o3HakKd BHUMEHI € HaJidHHM
KpUTEpieM He JIMIIe MPOrHO3YBaHHS MPOAYKTHBHOCTI KOpiB, a ¥ ii peamizamii. HaykoBusimu
BCTAHOBJICHWI 3HAYHUHN BIUTUB MOPQOJIOTIYHMX O3HAK BUMEHI Ha BEJIMYMHY PAa30BUX 1 TOOOBUX
Hamois [11, 12].

BcraHoBIeHO, IO KOPOBHU 3 BEITUKUM 3aJI03UCTUM BUMEHEM, PIBHOMIPHO PO3BHHEHUMU YaCTKAMH,
ONTUMAJBHUM PO3MIPOM TIiHOK i iX pO3MIMICHHSM € MPUIATHUMHE YIS MallHHHOTO JTOTHHS Ta MarOTh
BHCOKY MTPOIyKTHUBHICTh. OCHOBHMMHM IMOKa3HUKAMH 32 OI[IHKH BUMEHI KOPIiB MO0 MPUAATHOCTI HOTO
JI0 AOTHHSA 1 PiBHS MOJIOYHOI IPOJYKTUBHOCTI €: opMa, po3MipHi BUMEHI i mikok [8, 10].

Pesynpratu mocmimkeHb Mokas3anu, o y kopiB [ rpynu (BUCOKOIIPOYKTUBHUX ) IOKA3HUKH OCHO-
BHHX ITPOMIpiB BUMEHI BiAPi3HIUCH Bix KopiB Il rpymu (Hu3pKOTIpOAYKTHBHUX) (Tadu. 2). Tak 3a mo-
B)KMHOIO BOHH IIepeBakanu Ha 3,44 cM, mmpuHOIO — Ha 3,4 cM, TTHOMHOI0 — Ha 1,66 ¢cM Ta 00XBaTOM —
Ha 3,38 cMm.

YV mamocmigHuX KOpiB 000X TPyIT IMOKAa3HUK BiACTaHI Bif JHA BUMEHI JO IMIJIOTH MEPEBUIIYyBaB
50 cM, a BUM’Sl HE OIyCKaJlOCsS HUYKYE CKAaKaJbHOrO Cyrjioda, 10 BiAMOBIAa€ TEXHOJOTIYHHUM BHUMO-
ram [3], 1o3BOJIsIE JIETKO HOro OOCIyrOBYBATH TiJ 4ac JOIHHS i yOe3neuye Woro Bijg iHpeKIiiHOro i
MEXaHIYHOT'O Ypa)KeHHS IiJl 4ac BiIMOYMHKY Ta aKTHBHOTO MoLiony [13].

Tabmuus 2 — Ipomipu BUMeHi KOpiB-nepBicTOK pi3HOI IPOAYKTHBHOCTI

BucokonpoaykTuBHi HusbkonpoaykTuBHi
T — (30 i 6inbmIe KT), =34 (mo 20 kr), n=21
I rpymna II rpyna
JloBxuHa, cM 41,61£1,69 38,17+1,83
Hlupuna, cm 35,23+1,72 31,82+1,69
I'mubuna, cm 30,38+1,13 28,72+1,08
O06xBaT, cM 140,09+2,66 136,71+2,83
Bincrans:
- BiJl JHa BUMEHI JI0 3eMJIi, CM 57,28+1,40 57,43+0,36
- MiX mepeiHiMu JiikaMu, cM 18,23+0,97 16,75+0,28
- 3QJIHIMH, CM 8,92+0,62 8,14+0,51
- OIYHMMH, CM 14,18+0,28 13,57+0,17
JloBKHHA IIHOK, CM:
— TIepeIHIX 8,56+0,25 8,48+0,34
— 3aJHIX 6,12+0,16 5,97+0,11
Hiamertp niitok, cm:
— TepeIHiX 2,27+0,05 2,29+0,03
— 3aJIHIX 2,19+0,06 2,1940,03

V¥ kopig Il rpynu Oyna nemio Oinbina BiCTaHb BiJl JHA BUMEHi 10 3eMii — Ha 0,15 cM, mopiBHSIHO 3
I rpymoro. Illomo miameTrpa mepemHix Aifiok, To y KopiB Il rpymu Oyna He3HayHa IepeBara — Ha
0,02 cM, a giameTp 3a/HIX IHOK OYB OJTHAKOBYIM.

BaxxmBuMu MoKa3zHUKaMU, [0 XapaKTepU3YIOTh IPUAATHICTE KOPiB A0 poOOTH30BAHOTO OTHHS €
iHaekcHn (opmaTy, BITHOCHOI BETHIMHM 1 BITHOCHOTO pO3Mipy BUMEHI KOTPi BKa3ylOTh Ha HOTo po3-
BHUTOK. Lli iHIEKCH XapaKTepHU3yIOTh CITIBBITHONICHHS OCHOBHUX INPOMIpPIB BUMEHi (TTHOWHU Ta 00-
XBaTy) MiX co0o0I0 Ta 3 mpomipamu Tiia [4]. 3a BciMa iHIeKkcamu nepeBakaiu KopoBH | rpymu: Ha
0,60; 0,03 Ta 0,81 % (Tabum. 3).

Koposu I rpynu 3a 1oOpoBUTEHOT CUCTEMH JOTHHS YacCTIIle BiIABiAyBaJId MOINMBHUNA POOOT TOPiB-
HsHO 3 KopoBamu Il rpymu Ha 0,61 pa3iB 3a 100y. [Toka3zHuK 00’€eMy BHMEHi1 y BUCOKOIPOAYKTUBHHUX
KOPiB OYB 3HAYHO BHUILMM IOPIBHSHO 3 HU3bKONPOAYKTHBHIME — Ha 3386,08 cM’. V 90,47 % Buma-
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Kax KopoBH | rpyrnu manu BaHHONOAIOHY dopmy BuMeHi. Cepen HUX HE OyJI0O BUSBJICHO OCOOWH 3 at-
podieto vactok BumeHi. Y Il rpymi KinbKicTh KOpiB 3 BaHHOMOAIOHOIO ()OPMOIO BHMEHI CKIajaaia
87,14 % i OyB oMH BUMAJOK YacTKOBOI aTpodii BUMEH.

Tabmums 3 — Po3BuTOK BHMeHi KopiB-nepBicTok

BucokonpoaykTuBHi HusbkonpoaykTuBHi
Mokasuk (30 i 6imbmre kr), n=34 (mo 20 xr), n=21
[ rpyna II rpyna

CepenHiid pa3oBuid yail, KT 11,34+0,69%** 7,12+0,70
KparnicTp 101HB, pa3iB 3,52+0,14** 2,81+0,12
Ianexc popmary, % 21,68+0,37 21,08+0,12
IHexc BiqHOCHOT BeTMUnHH, % 62,10+1,19 62,07+1,03
IHaekc BigHOCHOTO po3Mipy, % 17,39+0,26 16,58+0,31
06’eM BUMeHi, cM’ 15723,62+348,19%** 12337,54+271,36
dopma BuMeHi, %!

- BAaHHOIIOIiOHA 90,47 87,14

- YanonoioHa 9,53 12,86
Bunanku arpocii wacTok BUMeHi - 1

Ipumirka: **P<0,01; ***P<0,001 nopisusHo 3 II rpymnoro.

BucHoBku. ®opmyBaHHs cTajaa i Bi0ip KOPIB-TIEPBICTOK Ha GepMax, JIe 3aCTOCOBYETHCS POOOTH-
30BaHE JOTHHS MOTPiIOHO MPOBOIUTH HE JIMIIE 32 IMOXOHKEHHSIM TBapHH 1 BIIACHOIO TPOAYKTHBHICTIO,
a # 3a MOp(OJIOTIYHUMH 0COOIMBOCTAMH TijJla KOPiB Ta BUMEHI.

BcraHoBIIEHO, 1110 BHCOKONPOIYKTHBHI KOPOBU BIiAPI3HSIMCS KpalllUM PO3BUTKOM Tijla Ta OiJib-
ITUMH TIpOMipaMy BUMEHI 1 9acTillIe BiIBiIyBaIu TOIIbHY YCTAHOBKY.

Haii0inbm npunaTHIMU 10 poOOTH30BAHOTO IOTHHS € KOPOBHU 3 BAHHOMOAIOHOIO ()OPMOIO BUMEHI
Ta MOBKUHOK <40 cM, mupuHo0 <35 cM, raubuHoro <30 cM, BiJICTaHHIO BiJl JHA BHMEHI JIO 3eMIIi
<55 cM, a TakoX BIACTAaHHIO MK Hikamu: mepemHiMu <18 cM, 3amaiMu <8 cM, Oiuanmu <14. Taki
KOPOBH BiJ3HAYAINCH PIBHOMIPHUMH, BUCOKUMH HAJIOSMH y TIEPioJ O30, M0 BKa3ye Ha Kpamly ix
aJanTaIfio 10 poOOTH30BAHOTO JOTHHSI.

B nopanbiioMy BapTo BUBYMTH PEAKIIII0 KOPIB HA POOOTH30BaHE JOTHHS, AKICTh pOOOTH podoTa
Ta IPOaHANN3yBaTH MPOAYKTHUBHI i O10€HEpTreTUYHI O3HAKH Ta SKICHHM CKJIA] MOJIOKA B IIJIOMY 3a
JIAKTALIIO.
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BiansiHue 3KCTepbepHBIX NPH3HAKOB KOPOB-NIEPBOTEJOK HA NPOAYKTHBHOCTL B YCJI0BHUAX POOOTH3MPOBAHHOIO
JOCHHUSI

Bopur A.A., Bopur A.B.

IIpuBeneHs! pe3ynbTaThl UCCIAEAOBAHUS CBA3M IPOMEPOB Teja U BEIMEHH KOPOB-TIEPBOTENIOK C MPOAYKTHUBHOCTHIO B MEPHOL
pa3zosi B yCIOBUSIX MOTHBALIMOHHOTO JIOSHHS HA poOOTH3MpoBaHHOH ycranoBke VMS De Laval. YcraHoBneHo, 4TO BBICOKOIIPOIY-
KTUBHbIE KOPOBBI MMENH 0oJiee pa3BUTHIC MapaMeTphl Tella U BBIMEHH, a TAKoKe OOJBLIYI0O KPAaTHOCTh JOCHHUS MO CPAaBHEHHUIO C
MeHee IPOIYKTHBHEIMA. Pe3ynbrarTel ncciieioBaHni TIOKA3aIH, YTO HanOoJiee MPUTOJHBIMI K pOOOTH3HPOBAHHOMY JOCHHIO SBIIS-
FOTCSL KOPOBBI C BAHHOOOpa3HO# (opmoii BeIMeHH, HON <40 cM, mmpuHOH <35 cM, riryouHoi <30 cM M pacCTOSHUEM OT JHA
BbIMEHHU JI0 nona <55 cM. Takue KOpoBbl OTIMYAINCH Tydlled ajanranuell, Ipuy4eHueM K JOCHHIO U PABHOMEPHBIMU, BEICOKUMU
YIOSIMU B IEPUOJ, pa3J0sL.

KnioueBbie cjioBa: KOpoBbl, pOOOTU3UPOBAHHOE IOCHHUE, IKCTEPHEP, IPOMEPHI TENA, BHIMSL.

Effect of exterior characteristics of cows-firsts on profitability in the conditions of robotized delivery

Borshch A.A., Borshch A.V.

Production of cheap high-quality livestock products is possible only with the introduction of modern efficient
technologies based on the complex mechanization and automation of processes and operations. In developed countries
livestock production is a highly profitable business, which is based on the maximum introduction into the production process
of the latest technical advances. Such implementations are most effective in large farms.

It is known that milk production technology for milk milking cows is the most complicated and responsible process.
In the overall structure of the cost of milk production accounts for 70%. Therefore, given the complexity and complexity
of providing a qualitative milking process, in many European countries robotic systems are developed and operated in
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many farms, where the process of preparation of cows for milking, namely milking and final operations are carried out
without human participation. This technology is widely implemented, since its use significantly reduces the cost of labor.
Such systems provide cow discharges according to their physiological needs and the maximum accumulation of milk in
the udder.

The emergence of robots in dairy cattle breeding is a technical and technological breakthrough in the industry, bringing
it to a fundamentally new modern level. The main problem in the way of the active distribution of robotic machines is their
too high cost and lack of adaptation of cows of different age groups to the technology of milking.

The aim of the research was to determine the most optimal parameters of the main body measurements and nymphs of
the first-born cows and their suitability for robotic milking.

It was found that the milk productivity of experimental cows also depended on body measurements. Highly productive
cows had a better developed constitution and exterior, as well as, respectively, body measurements compared with less
productive counterparts.

The results of researches showed that in the cows of group I the indices of the main nymph measurements differed
significantly from the cows of the second group. So the length was dominated by 3.44 cm, 3.4 cm wide, 1.66 cm deep and
3.38 cm wide.

In experimental cows of both groups the distance indicator from the bottom of the vine to the floor exceeded half a
meter, and the udder did not drop below the hopper joint, which corresponds to the technological requirements, makes it easy
to serve during milking and protects it from infectious and mechanical damage during rest and active motions .

In cows of group II there was a slightly larger distance from the bottom of the udder to the ground — by 0.15 cm, in
comparison with the I group. As for the diameter of the anterior dyed, the second group of cows had a slight advantage — by
0.02 cm, and the diameter of the hind legs was the same.

Cows of group I for the voluntary milking system more often visited the milking robot in comparison with cows of
group II by 0.61 times. According to the indexes of the format, the relative size indicating the development of the udder, the
cows of the I group were dominated by 0.60 and 0.81%, respectively, and by the index of the relative value of some cows
II group by 1.22%. The indicator of the volume of the udder in high-yielding cows was significantly higher compared to the
low-yielding ones — at 3386.08 cubic centimeters. Cows of group I in 90.47 cases had vanilla-shaped form of udder and
among them no individuals with atrophy of the udder particles were found. In the 2nd group, the number of cows with
vanilla-shaped mustache was 87.14% and there was one case of partial atrophy of the udder.

The formation of a herd and the selection of first-born cows on farms where robotic milking is used should be carried
out not only in the origin of animals and in their own productivity, but also in the morphological characteristics of the body
of cows and mummies.

It has been established that high productivity cows differed in the best development of the body and in larger measure-
ments of the udder and more often visited the milking plant.

The most suitable for robotic milking are cows with vein-shaped mustache and length <40 cm, width <35 cm, depth
<30 cm, distance from the bottom of the udder to the ground <55 cm, and also the distance between the faces: front <18
cm, rear < 8 c¢m, lateral <14. Such cows were marked by uniform, high tastes during the period, which indicates their best
adaptation to robotic milking.

Key words: cows, robotic milking, exterior, body measurements, udder.
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BIIJIMB JOJATKOBOI'O BBEJAEHHS JIIBUHY TA METIOHIHY
B I'PAHYJIbOBAHU KOPM HA IHTEHCHUBHICTB POCTY
TEJAT-MOJIOYHUKIB

Bu3HaueHO BIUIMB JIOAATKOBOTO BBEJICHHS Ji3MHY T4 METIOHIHY B IPaHyJIbOBaHMH KOPM HA IIOKQ3HUKH POCTY TEJIAT-
MOJIOYHHKIB. J[OCITPKEHHS TIPOBOJIMJIN Ha LIECTH TPyIax TEJAT 3a CXeMO0: I rpyna — KOHTpPOJIb, sIKa OTpUMyBaJia OCHOBHHIL
pauion 3 BmMicToM 0,66 T miznny Ta 0,32 r MeTioHIHY y ckiani rpaHysisoBanoro kopMy (Ha 100 r I'K); y II i III rpymax Bmict
nisury ckmagas 0,76 ta 0,83 1 BiAmOBiAHO, BMICT METIOHIHY y IMX Tpymnax He 3MiHIOBaBcs Ta ckimamaB 0,32 1
IV-V rpymu orpumyBanu y ckiani 'K 0,37 ta 0,40 r MeTioHIHy BiJIIOBIJHO, @ BMICT JII3UHY HE 3MIHIOBABCS BiJl (PaKTHYHOTO
(0,66 r); VI rpyna orpuMyBaia CyKyIHICTb Ji3UHY Ta METiOHIHY, BMICT LUX aMiHOKUCIOT ckias 0,79 ta 0,38 r BiamoBigHO.
BcraHOBIIEHO, 110 JOJATKOBE YBENEHHS JI3MHY Ta METIOHIHY B IDaHYJIBOBAHMH KOPM TEJIATaM-MOJIOYHHKAM HO3UTHBHO
BIUTBA€E Ha iX IHTEHCHUBHICTH pocTy. J[oBeieHO, 110 3a BiJHOCHHUMH IPHPOCTAMH, HAHOUIbII e)eKTUBHA i aMiHOKHUCIOT
criocTepiraethesi y Tpetiit aekaai. BusiBiieHO, 10 TS IMiJBHUIIEHHS iHTEHCHBHOCTI POCTY TENSAT-MOJOYHHKIB JOLIIBHO 3a-
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25



TexHOAOTIS BUPOOHHUIITBA 1 ITepepoOKH IpoAykLil TBapraHMIrTBa, Ne 1-2°2017

CTOCOBYBATH I'paHyJIb0BaHI KOPMH 3 TaKMM BMiCTOM aMiHOKucaoT: 0,83 misuny i 0,32 merioHiny, a Takox 0,66 mizuny i 0,37
mertioniny Ha 100 r T'K.

Kio4oBi ci1oBa: TensTa-MOJIOYHHKHY, JIi31H, METIOHIH, IPaHyIb0BaHUH KOPM, IIpecTapTep, ’KHUBa Maca, aOCOIIOTHI pH-
pocTH, cepeHbOA000BI MPUPOCTH, BiJHOCHI IPUPOCTH.

ITocTaHoBka nmpodgeMu. HaiiBayKTHBIIIOI YMOBOIO ITiABUINICHHS MPOIYKTHBHOCTI ClTBCHKOTO-
CIIOAPCHKUX TBApWH € OpraHi3alis palioHaJbHOI Ta MOBHOIIIHHOI TOMIBJI, 3aCHOBaHOI Ha 3HAHHI
¢izionoriunux npouecis xuBieHHs. ChOTOIHI B TOCTIOAAPCTBAX 0COOIMBO 3aTpeOyBaHi MOBHOLIHHI
KOpPMH, fKi 3a0e3MedyloTh BeCh psii Oi0JNIOTIYHO aKTUBHUX pe4yoBHH. OHI€I0 3 HaHBaKIUBIIIMX
po0OJIeM KUBJICHHS CITBCHKOTOCIIOAAPCHKIX TBAPUH € AehIIUT IMOBHOMIHHOTO Oinka B KopMax. Bi-
JIOMO III0 OCHOBHHUM JDKEpeNIoM Oinka (MpoTeiHy) IUIsl BETUKOI poraToi XyA00H € 3epHO 37aKOBUX 1
0000BUX KynbTyp. EeKkTHBHE BUKOPUCTaHHS TBapHMHAMU KOPMOBOT'O OiJIKa BUCYBA€ MEBHI BUMOTH
JI0 WOTO TOBHOITIHHOCTI, ONTUMAJILHOTO CIIBBITHONICHHS B HHOMY aMIHOKHCIIOT, IO JIIMITYIOTh
MPOAYKTUBHICTD, iX MOCTYITHOCTI JO BCMOKTYBaHHIO 1 BUKOPHUCTAHHS B META0OJIYHHUX IPOIECax
opranizmy [1, 2].

Hait0inbIm 9yTiuBi 10 HECTadl aMiHOKHCIIOT TEJISITa B TIEPIiOI, KOIHM PyOIleBE TPABICHHS Y HHUX e
He chopmoBane. ToMy OiooridHa MOBHOIIHHICTE KOPMIB 3a TIPOTEIHOM IS TEIAT HA0arato BaykKIH-
BilIa, HiX A7 Jopociioi xyaoou. OcobimBo e Tpeda BpaxoByBaTH 3a BUOOPY peLenTa npecTapTepHol
cymimii [3, 4].

IIpecTapTep € MOBHOpPAIIOHHUM TPAaHYJIbOBAaHUM KOMOIKOPMOM IIJIsS TOMIBJII TEJAT BiJ YeTBEp-
TOTO AHS IO TpUMicsS4HOro Biky. OCHOBa MpecTapTepa yTBOPEHa JErKO3aCBOIOBAHMMU BYTJIEBO-
JlaMu i O1LTKOBUMHU KOMITOHEHTaMH, Ta 30aradeHa BiTaMiHaMu i MiHepanamu. Tensta oxode moija-
IOTh TaKUH KOPM, BiH CIIPUSE PO3BHUTKY COCOUYKIB CIM30BOi 00OJOHKH PyOIls, 3HUKCHHIO BUTPATH
MoJoka, abo 3MIL mix gac BUPOITyBaHHS TEIATH; TOJINIIEHHIO pOOOTH iIMYHHOI CUCTEMH TEJIAT 1
MiJBUIICHHIO 34aTHOCTI BM)KMBATH; HACUYCHHIO OpPTaHi3My TBapWHHU BCiMa HEOOXimTHUMU Oionori-
YHO aKTUBHUMH PEYOBHHAMH [5].

Ha croromHi HOpMyBaHHSI TOAIBIII TEJSAT BiAOYBA€ETHCS HE 3a BCiMa MOTPIOHUMH IMOKa3HUKAMH, Ha-
MIPUKIIAJ], BiJICYyTHI HOPMHU aMiHOKUCIIOTHOTO >KMBIICHHS TEISAT-MOJIOYHUKIB, BiJIIOBITHO JIO SKHX MO-
XKIMBO Oyno O 30ajaHcyBaTH TOMIBIIO TENSAT TAKUM YMHOM, 1100 OTPUMYBATH HalKpalli pe3yJbTaTu
MMOKA3HHKIB POCTY.

AHaJji3 ocTaHHIX JOCTiKeHb Ta MyOJikamiii. BiTunsHsHi Ta 3apyOixHi BUeHi [6, 7, 8] B cBoix
JIOCITDKEHHSIX OTPUMAITH MO3UTHUBHI PE3yJIbTaTH 32 30UTBIICHHS B CKIIAl MPECTAPTEPIB I MOJIOIHS-
Ky BEJIMKOI poraroi XyJo0u BMICTy HE3aMiHHHUX aMiHOKHCIIOT, IO a0 MOKIIUBICTD JOCSITHYTH ITiJl-
BHIIIEHHS TPOAYKTHBHOCTI Ta SKOCTI MpoAykiii. Tak Oyno moBemeHo [9], mo TemsITa-MONIOYHUKH,
SIKI OTPUMYBAJIM NIPECTAPTEPH 3 OLIBIIMM BMICTOM JIi3MHY 1 METIOHIHY 3 IMCTHHOM Ha 26,7 1 36,5 %,
Ha BIIMiHY BiZl KOHTPOJIBHUX TEJAT, 10 KiHISA EKCICPUMEHTY Mallil KUBY Macy Oinbmy Ha 25,8 %. Ta-
Ka K TeHJCHIIISI CIIOCTepirajacs i 3a aOCONIOTHUM MPUPOCTOM — Y TEJISAT AOCHIIHOI Ipynu BiH OyB Oi-
JBIIUH BiJ KOHTPOJIbHUX Ha 27,1 %.

B cBoix mocaimax BueHi [10], TONOBHIOIOUH 3aMiHHHKH MOJIOKA, SKi MICTATh COEBUH 010K CH-
HTETUIHUMH JTi3WHOM, METIOHIHOM 1 TPEOHIHOM BCTAaHOBWJIM 3HAYHE MOJIITIIICHHS 3aCBOEHHS 1 BU-
KOPHCTaHHS a30Ty TexsaTaMu. CBOIMHU MOCHTIDKCHHSIMH BOHHU IiITBEPAWIN BaXXIUBICTH Ji3UHY,
METIOHIHY 1 TPEOHiHYy, a HE TUIBKH CHUPOTo MpoTeiHny y ¢opMyBaHHI 3aMiHHUKIB Mojoka. Jloci-
JOKCHHSIMH OyJI0 JOBEIEHO, IO CepeaHE CHIBBIMHOMICHHS JII3UHY, METIOHIHY 1 TPEOHIHY CTaHOBH-
g0 100: 29,5: 65.

3 aHami3y JiTepaTypHUX JPKEpeN BUIHO, 10 BIUIMB HE3aMIHHUX aMiHOKHUCIIOT HAJBaXKITUBUH IS
OTPUMAaHHS TEJIATAMU MOJIOYHOTO TIEPiOAY SIKICHO BUINUX MOKA3HUKIB POCTY Ta PO3BUTKY. 3a BiACYT-
HOCTI HOPMYBaHHS IPECTAPTECPHUX KOPMIB 32 aMIHOKHCIOTHHMH ITOKa3HWKAaMHU, BHHHKAE IMOTpeda
3’SCyBaTH iX ONTUMAIILHUH BMICT B IIUX KOPMaXx, IIJISIXOM JOAATKOBOTO BBEJICHHS CHHTETUYHUX aHa-
JIOTiB HE3aMiHHUX aMiHOKHCIOT. OCKUIBKY Ji3UH 1 METIOHIH — MepIIi JIMITyI04i, JOCHiKEHHS Oynn
CIIPSIMOBAHI caMe Ha HHX.

MeTa aocJiI:KeHHs — BUBUCHHS BIUIMBY [TOJAaTKOBOTO BBEACHHS JII3WHY Ta METIOHIHY B T'paHy-
JLOBaHUN KOPM Ha IHTEHCUBHICTH POCTY TENST-MOJIOYHUKIB.

Martepian i mMeroau gochimkeHHs. HaykoBo-rocmomapchKuii AOCHiA TMpoBeAcHO Ha 0asi
CTOB «/Ipyx6a-HoBa» UepHiriBcbkoi 00aCTi Ha TEISITaX-MOJOYHHKAX MOPOJHHMX ITOMIceH dop-
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HO-Ps1001 3 FOJIITUHCHKO. J{JIsT IPOBEACHHS AOCIKEHb 0YJ10 ¢hOPMOBAHO IIICTh TPYI TEIAT Y
Bimi 1-3 noOu, mo 20 roniB y koxHid. ['pynu Oynu chopmoBaHi 3a IPUHLMIIOM Nap-aHaJOTiB, 3
ypaxyBaHHSM BiKy Ta *HUBO1 Macu Tenar. CtateBuii ckiaj OyB MPEACTABICHUN y PiBHOIO Mipoio
TeNMmIKaMu Ta Onukamu. KoHTponbHA Ta MIAMOCTIIHI TPYIH YTPUMYBAJIUCh B OJHAKOBUX yMOBAX,
10 BIAMIOBiaTH BETEPHUHAPHO-CAHITAPHUM HOpPMaM. ['OZIBIIO TEIAT MPOBOAWIN TPHUYl Ha H00Y.
[lepen moyaTkoM rocmogapchbKoro A0OCiigy OyJo MpOBEAECHO AOCTIIKEHHS TpaHyJIbOBaHOTO KOP-
My Ha BMICT aMiHOKHCJIOT JII3UHY Ta METIOHIHY, 3a SIKMM 1 OyJIM IPOBEICHI pO3PaXyHKH J03yBaH-
HSI CHHTCTHYHHUX aHAJOTIB IUX aMiHOKHCIOT. JIi3WH Ta METIOHIH MOJaBaIM N0 TPaHyJIHOBAHOTO
KOpMY 3a IepeMilllyBaHHS 1HAMBIAyaIbHOI MOpLii KOPMY AJS TENATH 3 aMiHOKHCIOTOI0, 0 Oyio
MOXXJIMBUM 3a paxyHOK (pizuyHOi GopmMu m00aBKH Ta KOPMY: aMiHOKHCIOTH — MOPOLIOK, KOPM —
TpaHyJIH 3 JIMIKOIO MOBEepXHE. /[00aBKku BBOAWIIM ITiJ] 4ac PaHKOBOI T'OMIBIII 32 CXEMOIO, HaBee-
HOI0 y TaOwmi 1.

Tabmums 1 — Cxema pocainy

Bwict aminoxucnor, /100 T TpaHyJIbOBaHOTO KOPMY

Tpyna Ti3uH METIOHIH
I 0,66 0,32
I 0,76 0,32
I 0,83 0,32
v 0,66 0,37
v 0,66 0,40
VI 0,79 0,38

[Tix ac mocimiay, 3 MOMEHTY TIOCTAHOBKH, TIOJIEKATHO, IIJITXOM 1HAMBIAYaTLHOTO TIEPEBAKYBAHHS
00JIIKOBYBaJIH ’KUBY Macy TelsT. CepeqHb01000B1 MIPUPOCTH OOUHCITIOBATIH 33 (OPMYIIOI0:

ne C — cepennpono6oBuii mpupict, r; W, — *unBa Maca B KiHIli nepioxy, T; W, — )XuBa Maca Ha IOYaTKy Iepiofy, T; t — TpH-
BAJIICTh NEPiOAy, THIB.
Po3paxyHKH BiTHOCHHMX IPUPOCTIB IPOBOIUIN 3TIIHO 3 POPMYJIOHO:

_ (Wt—Wo)x100
(WEt+Wo)/2

Ba

biomeTtpruny o0poOky manux 3aiiicHioBany Ha [IEOM 3a momoMororo mporpamMHoro 3abe3nedeH-
Hs MS Excel.

OcHOBHiI pe3yJbTaTH JOCJTiT:KeHHS. 3a J0JaTKOBOI'O BBEJCHHS JIO pAI[lOHY TEIsT-
MOJIOYHHKIB aMiHOKHCIIOT JII3WHY Ta METIOHIHY OYyJIO BUSBJICHO 3MIiHHU Y KMBiil Maci, ki HaBeIeH1
y Tabnmi 2.

Amnaini3 Tabnuii 2 moka3as, IO 32 TOCTAHOBKY TEJSAT HA JOCIIiJ, MIX IpylaMH BipOTiHOI pi3-
HHUIII 32 )XKUBOIO MAacoOI0 BCTaHOBJIEHO HE Oyio. IIpoTsaromM BChOro HoCiiay HalKpali pe3yabTaTd 3a
M TTOKa3HUKOM CIIOCTEPITAIHCS y TENST TPEThOi TPYyMH, SKi OTPUMYBAJIA TPAHyJIbOBAaHUN KOPM 3
0,83 1 mizuny /100 r I'K. V 62 nni ix xuBa maca Oyna Ha 5,27 % Oinplie Hi’K Maca KOHTPOJIBHUX
tBapuH (P<0,001).

PesynpTaTi aHanizy iHTEHCHBHOCTI POCTY MAMOCTHiIMHUX TeaAT 3 12 go 32 moOu mokazanu,
[0 HAWHMKYY )KMBY Macy MaJli TBAPUHH YETBEPTOI T'PYIH, IPOTE, Bke HA 42 NEHb Iel MoKa3-
HUK OyB BHINKM 3a KOHTpoJb Ha 1,9 kr, y Bini 52 ani va 2,0 kr, y 62 nui — 2,5 xr (P<0,05). He-
00X1AHO BIAMITHUTH, 11O TEJATA I1’ATOI FPYIH, SIKi OTPUMYBaId B TPaHyJbOBAaHOMY KOpPMi MeTio-
Hiny 0,40 r/100 r, moynHaruu 3 42 100HM 1 40 KiHLS JOCTIAYy MalM HaWHMKYY IHTCHCHUBHICTB
pocTy.

JLi1st Kparoro po3yMiHHS TEMITIB PO3BUTKY TEJIAT, HAMU Oy po3paxoBaHi aOCOJIOTHI MMPUPOCTH
JKWUBO1 MacH (Tad:. 3).
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Tabnums 2 — ’KuBa Maca TeJIAT, KT

I'pyna
Bik Temsr
I I I v v VI
2 nHi 31,30+0,44 32,20+0,42 32,40+0,36 31,20+0,37 32,00+0,44 32,30+0,364
12 nniB 35,10+0,45 35,85+0,47 36,70+0,42* 35,00+0,40 36,15+0,49 36,10+0,37
22 nHi 39,30+0,46 40,00+0,56 41,40+0,51** 39,40+0,55 40,90+0,65 40,40+0,42
32 nui 46,70+0,47 48,40+0,65* 49,004+0,65%** 47,80+0,60 48,20+0,66 48,40+0,60*
42 nni 54,40+0,44 56,40+0,96 57,3040,69°%* 56,30+0,72* 55,60+0,62 56,30+0,68*
52 nHi 62,30+0,65 63,65+1,02 65,50+0,68%** 64,30+0,79* 63,60+0,72 64,00+0,91
62 nui 70,10+0,63 71,75+1,00 73,80+0,65*** | 72,60+0,81* 71,30+0,84 72,50+0,98
IMpumirka. ¥*P<0,05; **P<0,01; ***P<0,001.
Tabmuist 3 — AGCOIIOTHI MIPUPOCTH KUBOI MACH TeJSAT, KT
Iepiox I'pyna
nocmmy I I 111 v v VI
1 nexana 3,80+0,09 3,65+0,16 4,30+0,14** 3,80+0,20 4,15+0,26 3,80+0,09
2 nekanma 4,20+0,13 4,15+0,19 4,70+0,20 4,40+0,23 4,75+0,27 4,30+0,14
3 nexazna 7,40+0,29 8,40+0,29* 7,60+0,29 8,40+0,24* 7,30+0,25 8,00+0,28
4 nexana 7,70+0,28 8,00+0,51 8,30+0,33 8,50+0,61 7,40+0,21 7,90+0,21
5 nexana 7,90+0,44 7,25+0,54 8,20+0,28 8,00+0,20 8,00+0,39 7,70+0,39
6 nexazna 7,80+0,22 8,10+0,46 8,30+0,36 8,50+0,21%* 7,70+0,25 8,50+0,21

IMpumirtka. *P<0,05; **P<0,01.

Jani Tabmumi 3 cBimuaTh, Mo 3a MEpITy AeKary, HAWBUII aOCONIOTHI MPUPOCTH CEPE i IIOCHTI -
HUX TBapuH OyIu y TensaT TpeThoi rpymu — 4,3 kr, mo Ha 13,2 % Oinbpine HiX Yy KOHTPOIBHHUX TEJSAT
(P<0,01). Bognouac apyra rpyma 3a OUM NOKa3HUKOM MaJla HaWHIKYi pe3ysnbTatu — 3,65 Kr, 10 Ha
150 r MeH1IE 32 KOHTPOJIBHY.

VY apyry mekamy mociimy 30epirajgachk Taka K TCHACHINS, SK y MEPIIiii: HalKpali MoKa3HUKH ab-
COJIFOTHUX HPUPOCTIB CIIOCTEPIraaucs y TPETid Ta I’SATiil rpymax, BiIHOCHO KOHTPOJIIO, BOHH OYiH
oinbmi Ha 11,9 % ta 13,1 % BinnoBigHO; Halripu — y Apyriii, 1e aOCOMOTHI MPUPOCTH OYIU MEHIII
3a KOHTPOJh Ha 50 T.

ITounHaroun 3 TPETHOi MEKaaW 1 0 KIHIM JOCIIAY aOCONIOTHI MPHUPOCTH TEIAT KOHTPOJIBHOI
TPyIH KOJMMBAIHCA Y Mexax 7,4-7,9 Kr, KoJu 1eil MOKa3HUK y YeTBepTiid rpymi ctaHoBuB 8,0-8,5 kr
(P<0,05). B meit xe nepion Tendra Apyroi rpynu HaOpanau TEMIHU POCTY, Ta Y TPETii, 4eTBEPTiH i
II0CTiH ekagax Maiau abCOMIOTHI MPUPOCTH OB 32 KOHTPOIbHHUX TBapuH Ha 13,5; 3,91 3.8 %
BIJIIOBIHO.

MaxkcumMaibHi aOCONIOTHI MPUPOCTH 3a I ATy A€Kady BUSBUIIMCS y TENAT TpeThoi rpynu 8,2 kxr. 3a
HIOCTY JeKay, HAaHBUIN MOKA3HUKHA a0CONIOTHUX MPHUPOCTIB CHOCTEPIravcs y TEST YETBEpTOi Ta
IocToi rpym — 8,5 KT, 1o Ha 8,9 % OinbIe HiX Yy KOHTPOJI.

OCHOBHHMM MOKa3HUKOM 1HTEHCHBHOCTI POCTY TEJIST € CEPEeAHbOI000BUI NPUpPICcT. Pe3ynbpTaT po-
3paxyHKiB 3a UM MOKa3HUKOM 300pakeHi Ha PUCYHKY 1.

Jani pucynka 1 cBimuaTh, IO CepeaHBOI000BI MPUPOCTH ¥ TBAPUH BCIX IMATOCHITHAX TPy OYIN
BUIINUMH 32 KOHTPOJb. OnHAK, CIiJ BiAMITUTH, IO TUIBKK TBAPUHHU TPETHOI i UETBEPTOi IPYII 32 LIUM
MOKa3HUKOM MaJIH MiepeBary Haj TelaTaMHi KOHTPOJIbHOI rpymnu Ha 6,6 % Ta 7,2 % BinnoigHo. PizHu-
I Y CepeIHBO000BUX MPUPOCTAX MK KOHTPOJIEM Ta IPYTOI0, I’ ITOO 1 IIOCTOI0 TPyIIaMH CTaHOBHU-
ma 12,5; 8,3; 23,3 r BiAIOBIAHO.

Boanouac i3 cepeqHp0000BUMU TPUPOCTAMH, IJISi XaPAKTEPUCTHKH 1HTEHCUBHOCTI POCTY TEIST
aHaJTI3yIOTh BITHOCHI pUpoCTH (pHC. 2).

AmHani3 pucyHka 2 IMMoKa3aB, [0 IHTCHCUBHICTh POCTY TEJIAT MPOTITOM MEPIINX IBOX JeKam Oyia
HIk4a 3a 13 %. B ueii nepion HalmBHAmE pO3BUBATKCA TENATa TPETHOI Ta IT'ATOI TPYI, HAUTipIIe
TBapUHH JPYyTroi Ta HI0CTOi.
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Puc. 1. Cepennb01000Bi MpupoCcTH :KUBOI MACH TEIAT-MOJOYHUKIB.

Cepennnono00Bi npupocrtu,

VY TpeTio Jiekaly iHTEHCHBHICTh POCTY TEJNST Oyia HaWBHUINOIO, Ta 3a MepioJ| Tociiny csrana Oi-
nbie HiX 19 %. HeoOxigHo BiAMITUTH, 110 Apyra, YeTBEpTa i IIOCTa rPyMH, sIKi B monepenHi 20 aHiB
3a TIOKa3HUKOM BiJTHOCHOTO POCTY OyJIM HANTIPIIUMHU, TIOKA3aIH HAWKpAII[i pe3yIbTaTH.

3 4eTBepTOi JI0 MIOCTOT KM CIIOCTEPIraeThesl Craj IHTEHCUBHOCTI pocTy. BigHocHI npupo-
CTH TEJNAT YeTBepToi rpynu 3 32 10 42 nHS AOCTIAY MEPEBUIIYBAIH 33 IIUM MOKa3HUKOM KOHTpPO-
neHUX TBapuH Ha 1,1 %. Bognowac m’sita rpyna mana BimHocHI mpupoctd Ha 0,94 % Hmwkui 3a
KOHTPOJIb.
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Puc. 2. BinHocHi npupocTH :KMBOI MAacH TeIAT-MOJOYHUKIB.

[T’sta nmekama XapakTepH3yBalach PIBHOMIPHHMH BiIHOCHMMH TPHPOCTAMH Maibke MiX yciMma
rpynamMu, okpim npyroi. Tensra apyroi rpynu Maiu BiJHOCHI IpUpOCcTH Ha piBHI 12,1 %, i meii mokas-
HUK OyB HIDKYMM HaBiTh 32 KOHTPOJbHY rpymy Ha 0,9 %. Hanmpukinmi nocminy cepeqHiii MOKa3HHK
IHTEHCUBHOCTI POCTY MiJOCIITHUX TEIAT-MOJIOYHHKIB ctaHOBUB 12,0 % Ha Biaminy Big 11,8 % B ko-
HTPOJIi.

BucHoBku. 1. JlomaTkoBe BeIeHHs JI3WHY Ta METIOHIHY B TI'paHYJIbOBaHHN KOPM  TeNATaM-
MOJIOYHHKAM MO3UTHBHO BIUIMBA€ HA IHTEHCHBHICTB pocTy. 2. JloBeIeHO, 1110 3a BIJHOCHUMH IPUPOC-
TaMH, HalOiIbIl epeKTHBHA i aMiHOKUCIIOT CIIOCTEPIraeThes y TPEeTil aekanmi. 3. 3 METOK IijBH-
NICHHS IHTEHCUBHOCTI POCTY TEJSIT-MOJIOYHUKIB JIOIIJIHHO 3aCTOCOBYBATH TPAHYJILOBaHI KOPMH 3 Ta-
kuM BMicToM aminokuciot: 0,83 misuny i 0,32 merioHiHy, a Takox 0,66 nizuny 1 0,37 MeTiOHIHY Ha
100 r T'K.
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BinsiHue J0NOIHUTEIBHOIO0 BBEICHUS JTU3MHA U METHOHHHA B I'PAHYJIMPOBAHHDbII KOPM HAa HHTEHCHUBHOCTh POC-
Ta TeJAT-MOI0YHUKOB

Byuxosckas K./., OTuenamko B.B.

OnpeneneHo BIUSHUE JONOIHUTEIBHOTO BBEACHHS JIM3MHA U METHOHUHA B IPaHyJIUPOBAHHBIA KOPM Ha IOKa3aTe-
JM POCTa TENAT-MONOYHUKOB. MccienoBanust MpoBOAMINCH HA MECTH TPYIIax TEIAT Mo cxeme: I rpynmna — KOHTPOIb,
KOTOpas Mojiyyaja OCHOBHOH panuoH c¢ coaepxanueM 0,66 r nusuHa u 0,32 r METHOHMHA B COCTAaBE I'PaHyJIMPOBAHHO-
ro xopma (Ha 100 r T'K), Bo II u III rpynmnax conepxanue nu3unaa coctaBisuio 0,76 u 0,83 T coOTBETCTBEHHO, COmEpIKa-
HHME METHOHMHA B 3TUX Ipylnax He MeHsnoch u coctaBiasuio 0,32 r, IV-V rpynnst nonyuyanu B cocrase I'K 0,37 u
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0,40 T MEeTHOHHMHA COOTBETCTBEHHO, a COAEp KaHUE JIM3MHA HE M3MEHSJIOCH 10 cpaBHeHHIO ¢ (¢akrnueckuM (0,66 r).
VI rpynna nonygana Ha 100 I'K — 0,79 r nusuna u 0,38 r MeTHOHUHA. Y CTAHOBIJICHO, YTO JONOIHHUTEIBHOE BBEACHUE
JIU3MHA U METHOHHHA B TPaHyJIHMPOBAHHBIA KOPM TEIATaM-MOJIOYHUKAM MOJOXKHUTEIBHO BIUSET HA UX HHTEHCHUBHOCTh
pocra. JIokazaHo, YTO 110 OTHOCHUTEIIBHBIM NPHPOCTaM, Hanbosee 3 GeKTUBHOE eCTBHE aMUHOKUCIIOT HAOII0aeTCs
B TpeThbel aexane. BrIsiBICHO, UTO, /I MOBBIMIEHUS HHTEHCHBHOCTH POCTa TENST-MOJIOYHUKOB, IIeJIeco00pa3sHo MpH-
MEHATH IPAHYIMPOBAaHHBIC KOpMa C TAKUM cojepkaHueM aMuHokuciaot: 0,83 r nusuHa u 0,32 r METHUOHUHA, a TAaKKe
0,66 r nuzuna u 0,37 r merunonuna Ha 100 r I'K.

KnroudeBble ci10Ba: TenATa-MOJIOYHUKH, JIM3UH, METUOHHUH, IPaHyJIMPOBAHHBINA KOPM, IIpecTapTep, KUBas Macca, abco-
JIFOTHBIE IPUPOCTBI, CPEHECYTOUHBIE TPUPOCTHI, OTHOCUTENBHBIE TPHPOCTHL.

The effect of additional introduction of lysine and methionine in pelleted feed on the growth rate of dairy calves

Buchkovska K., Ochenachenko V.

The studies were carried out on six groups of calves according to the scheme: group I — control, which received the main
diet containing 0.66 g of lysine and 0.32 g of methionine in the composition of pelleted feed (per 100 g of PF) in groups II
and III, the lysine content was 0.76 g and 0.83 g respectively, the methionine content in these groups did not change and was
0.32 g, the IV — V groups received 0.37 g and 0.40 g methionine respectively in the PF and the lysine content did not vary
actual (0.66 g). Group VI received a combination of lysine and methionine, the content of these amino acids in the pelleted
feed was 0.79 g and 0.38 g, respectively. The effect of additional introduction of lysine and methionine in pelleted feed on
the growth indices of dairy calves was determined. When the additional introduction into the diet of dairy calves amino acids
lysine and methionine were found changes in body weight. When setting calves on experience between groups significant
difference was determined by body weight. Throughout the whole experience better results in this indicator was observed in
the calves of the third group that received pellets with 0.83 g of lysine / 100 g in 62 days of their body weight was 5.27 %
more than the mass of the control animals (R<0,001 ). The results of analysis of the growth rate of experimental calves from
12 to 32 days showed that animals of the fourth group had the lowest live weight, however, already on day 42 this index was
above the control by 1.9 kg, at the age of 52 days — by 2.0 kg , in 62 days — 2.5 kg (p < 0.05). It should be noted that calves of
the fifth group, receiving 0.40 g of methionine / 100 g in the pellets, from the 42nd day until the end of the experiment had
the lowest rate of growth. For a better understanding of the calves' development rates, we calculated the absolute gains of the
body weight. The studies showed that in the first decade, the highest absolute gains among the experimental animals were in
the calves of the third group and were 4.3 kg, which is 13.2% more than in the control calves (P<0.01). At the same time, the
second group on this indicator had the lowest results — 3.65 kg, which is 150 g less than the control one.

In the second decade of the experiment, the same trend continued as in the first: the best absolute growth rates were ob-
served in the third and fifth groups, with respect to control, they were more by 11.9 % and 13.1 %, respectively; the worst —
in the second, where the absolute gains was less than the control for 50 g.

Beginning from the third decade until the end of the experiment, the absolute growths of the calves of the control group
ranged from 7.4-7.9 kg, when this index in the fourth group was within 8.0-8.5 kg (p < 0.05). In the same period, the calves
of the second group gained growth rates, and in the third, fourth and sixth decades had absolute growths larger than the con-
trol animals by 13.5; 3.9 and 3.8 % respectively.

The highest absolute growth for the fifth decade of the calves were the third group — 8.2 kg. In the sixth decade, high ab-
solute growth rates were observed in the calves of the fourth and sixth groups, and amounted to 8.5 kg, which is 8.9 % more
than in the control.

The main indicator of the growth rate of calves is the average daily gain. The average daily growth in animals of
all experimental groups was higher than the control ones. However, it should be noted that only the animals of the
third and fourth groups in this indicator had an advantage over the calves of the control group by 6.6% and 7.2%, re-
spectively. The difference in the average daily increment between control and the second, fifth and sixth groups was
12.5; 8.3; 23.3 g respectively.

Together with the average daily gain for calves growth rate characteristics, was analyzed relative gains. It was found that
the intensity of calf growth during the first two decades was below 13 %. During this period calves of the third and fifth
groups developed quickly, the animals of the second and sixth were worse.

In the third decade, the growth rate of calves was high, and over the period of the experiment reached more than 19%. It
should be noted that the second, fourth and sixth groups, which in the previous 20 days in terms of relative growth were the
worst, showed the best results.

From the fourth to the sixth decade there is a decrease in the intensity of growth. The relative increments of calves of the
fourth group from the 32nd to the 42nd day of the experiment exceeded 1.1% for control animals. At the same time, the fifth
group had relative increments of 0.94% below control animals. The fifth decade was characterized by uniform relative in-
crements almost among all groups, except the second. The calves of the second group had relative increments at the level of
12.1%, and this was below the control group by 0.9 %.

At the end of the experiment, the average indicator of the growth intensity of the experimental dairy calves was 12.0 %,
in contrast to 11.8 % in the control.

Thus, it is established that the conduct of additional lysine and methionine in pelleted feed for calves — milkman has a
positive effect on their growth rate. It is proved that by the relative increase, the most effective effect of amino acids is ob-
served in the third decade.

It was found that to increase the growth rate of dairy calves it is advisable to use pelleted feed with the following amino
acid content: 0.83 g of lysine and 0.32 g of methionine, as well as 0.66 g of lysine and 0.37 g of methionine per 100 g of PF.

Key words: dairy calves, lysine, methionine, pelleted feed, prestarter, body weight, absolute gains, average daily gains,
relative gains.

Haoitiwna 12.06.2017 p.
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E®EKTUBHICTb BUKOPUCTAHHA TETEPO3UCY
3A ITPOMUCJIOBOI'O CXPEIIITYBAHHS CBUHEN

TpencraBieHo OLIHKY ¢(pEKTUBHOCTI BUKOPUCTAHHS SIBUIA FETEPO3UCY 3a BIATO/IBEIBHUME 1 M’ICHUMH SIKOCTSIMH 3a
HPOMHUCIIOBOTO CXpELlyBaHHsS CBHHEH BITYM3HSHMX Ta 3apyOiXKHHUX mopin. Ha mepuioMy erami mpOMHCIOBOTO CXpELyBaHHS
PEKOMEHJOBAHO /10 MAaTOK BEMHMKOI 017101 MOpoau YKpaiHCHKOT ceseKwil miadupaTu KHYpiB MOPOAH JTaHIpac aHTIiHCHKOI ce-
JKL{1, 110 JacTh 3MOTy OTpUMaTH O0akaHy MaTepuHChKy (opmy. JIoBeIeHO AOUINBHICTP BUKOPHCTAHHS TOPIiA I’€TPEH Ta
YepBOHOT OII0MOSCOi Ha 3aKIIFOYHOMY €Talli CXPELIyBaHHs, 10 AaCTh 3MOTY 30UIBIINTH MPUOYTOK BiJ BapTOCTI JOAATKOBOI
TIPOYKIIT 1 MiABHIUTH PeHTA0EIbHICTS BUPOOHUIITBA TOBApHOI CBUHUHU Bix 5,64 no 17,93-29,70 %.

Ku11040Bi cj10Ba: IPOMHUCIIOBE CXPEIyBaHHS, IIOPOH I’ ETPEH, AIOPOK, JTaHIPAac, BeNuKa Oina, 4epBoHa Oiiorosica.

IocTranoBka npodjemu. 3 OorIAqy Ha CydacHi €KOHOMiUHI (paKTOpH, OCOOIUBY YBary ciizx Hpu-
JUISTH HE JUIe 30iIbIIeHHI0 00CATIB BUPOOHUIITBA, aJIe i IMiIBUIIICHHIO SKOCTI CBUHUHU. 3 II€I0 Me-
TOI0 MaKCHMaJIbHO BUKOPHCTOBYIOTH MEPCHEKTHUBHI MOPOIU Ta SBHUIIE T€TEPO3UCY 32 MIKIOPOTHIX
noeqHanb [1]. OcHOBHa yMoBa BHOOpPY ONTHMAJIbHOI CXEMH ITPOMHCIIOBOIO CXPEIIYBaHHSI —
BpaxXyBaHHS MapaTUIOBHX (PAKTOPIB Ta MPOAYKTUBHUX OCOOIUBOCTEH BUIXIJHHX IMOPIiM, IO 00yMoO-
BITIO€ aKTYAIBbHICTh MPOBEACHUX TOCIiKEHb.

AHaJi3 ocTaHHIX AocaiTKkeHb i myOaikanii. barateMa mocimimaukamMu arpoOOBaHO 1 PEKOMEHI0-
BaHO JIO BIIPOBA/DKCHHS Pi3HI CXEMH CXpellyBaHHs. [[BomopoaHa ¢opma cXpelryBaHHsS HaWOiIBIT
MOIIUPEHA Y Taly3i CBUHAPCTBA HAIIOI KpaiHU i 3a0e3Meuye MMiIBUIICHHS TPOAYKTUBHOCTI Ha 3—7 %.
TpurnopoaHe cxpelyBaHHs MOTPeOye OUIBII PETSIBHOTO MIAXO0LY 0 BUOOPY BHXITHMX 0aThbKIBCHKHX
(dopM, onHak 3a0e3medye MiIBUIIEHHS MPOAYKTHBHOCTI IIOMICHOTO MOJIONHSKY 10 10 % [2]. HoTtupu-
TIOPOJIHE TIPOMUCIIOBE CXPEIlyBaHHs B OpraHizauiiiHoMy IUiaHi Habarato cKiajHille Hix Tpunopoase [3],
aye W eeKT reTepo3ncy B TAaKOMY BHIIQJIKY MPOSBISETHCS HAbaraTto BUIMUM 3aBISKH 00’ €HAHHIO
CIIAJIKOBUX 3aJaTKiB JIEKUTEKOX TOPiJ.

Jnis oTprMaHHS MakCHMaIbHOTO e€(EeKTy TeTepO3UCy 332 MPOMHUCIOBOIO CXPEIIYBaHHS 3 BUKOPH-
CTaHHSM YHUCTOIMOPOJIHUX Ta MOMICHUX OAaThKIBCBKHX (DOPM BaXJINBO BPAaXOBYBAaTH TOE€IHYBaHICThH
opiax Midk co0oro [4]. 3aBmsakn KOMOIHAIIHIM TIOEMHAHHSM, K CTBepmKyIOTh 1. O. bipra, 1O. I'. Byp-
ry [5], C.JI. Boiirenko, M.O. Ilerpenko, b.C. Illadepischkuii [6], JL.II. I'pummna [7] y 6araTomopou-
HUX TOMicel TOCUTH YacTO MPOSBISIETHCS €(EKT TeTepo3ucy B Mexkax Bix 7 mo 15 % 3a Bigromisens-
HUMH 1 M’ sicarME sikocTsvu. [lemmux B. T, [3], Franco D., Vazquez J.S., Lorenzo J.M. [8], Perevoyko Z. [9],
Ruusunen M. [10] Bka3yt0Th, 110 MMOMICHI CBHHI XapaKTepHU3YIOTHCS OiIBIIT BUCOKUMH BIATOMiBEIHHU-
MU Ta M SICHUMH SKOCTSMH, HK YACTONOPOAHI TBapuHU. B YKpaiHi Ta cBiTi MPOXOAATH 3MiHU B MO-
POIHIHN CTPYKTYpi CBMHEH B HaNpsSMKY IEPEBAKHOI OpI€HTAIlli caMe Ha M SICHY NMPOAYKTUBHICTH. Ce-
JIEKIIiSl Ha M SICHICTh € TOJIOBHOIO O3HAKOIO MPAKTHYHO JJISl BCIX OCHOBHHUX IOPIiJ Y KpaiHax 3 pO3BHU-
HYTHUM CBHHApCTBOM [6].

OpHak, BUKOPUCTaHHS 3apyODKHUX MOPIJ B IBO- Ta 0AaraTONOPOIHUX CXPENIyBaHHSIX JI0 ChOT'OTHI
BHCBITJICHO HE TIOBHOIO Mipot0. HemocTaTHhO BHBUCHHMHM 3aJIMIIAIOTHCS BiIMIHHOCTI TIOMICHHX TBa-
PYH 32 SHEPri€0 POCTy, M’SICHOI MPOJYKTUBHICTIO, 3aKOHOMIPHOCTSIMH TPOSIBY Ta YCHaJKyBaHHS
OakaHUX CENCKI[IHHUX O3HAK. BUTbIN IeTaNbHOTO BUBYCHHS MOTPEOYyE MUTAHHS BUKOPUCTAHHS Y TIPO-
1IECI MDKITOPOIHOTO MOEIHAHHS 3apyOiKHUX Ta BITUM3HAHUX HOpid. OcOOIMBO 1€ CTOCYETHCS MOPIT
I’ €TPEH, AIOPOK YKpaiHChKOI cenekiii «CTenmHuii» Ta YepBoHa Oi0mosica B MOEAHAHHI 3 BUCOKOIPO-
JYKTHBHUMU TIOMiCSIMU.

Meta nochimkeHHs Oyna CIpsMOBaHA Ha BHUBYCHHS BEIMYMHH €(EKTY TeTEPO3UCY 3a BIATOI-
BEILHUMH, M’ SICO-CAaTbHUMHU SKOCTSIMH CBHHEHW Ta BH3HAYCHHS CKOHOMIYHOTO €(eKTy BiJ 3aCTOCY-
BaHHS TIPOMUCIIOBOTO CXPEIIlyBaHHS.

Marepian i meronuka gociaimxkens. [locmimkeHHs nposefeHi B ymoBax TOB «Masik-Arpo»
ImonsHcekoro p-uy Yepkacbkoi obnacti. Hamu Oyno chopmMoBaHO 5 rpymn-aHajoriB pi3HHX T'€HO-

© Bawenxo O.B., 2017.
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TUMiB: I — YuCTOMOPOAHI TBApUHU BeIUKOI Oioi mopoau ykpaincekoi cenekiii (YBB), II — momici
(YBB) ta nanapac anrmivicekoi cenexii (JI), Il — momici (1/4YBB1/4J1) ta 1/2 m’erpen aHrmiiicbkol
cenekuii (IT), IV — mowmici (1/4YBB1/4JI) Tta 1/2 uepBonoi Oinmomosicoi (YBII), V — mowmici
(1/4YBB1/4J1) Ta 1/2 aropok ykpaincekoi cenekiii «Crenuuii» (JJYCC). I'pynu 0aTbKiBCBKOTO cTaaa
Oyno chopMOBaHO METOJOM aHAJIOIIB 3a MOXOKCHHSAM, BIKOM, ()i310JI0rYHAM CTaHOM, JKHBOI Ma-
coro. JlomycTumi pi3HUII MiX TBapHHAMH-aHAJIOTAMU, K MK OKPEMHUMHU TPYIIaMH, & TAKOXK B ME)KaX
rpyn He nepeBumryBaiu 3 %. OIiHKY MOJOTHSIKY MPOBOAMIN 3 YpaxyBaHHAM MOKa3HUKIB POCTY, PO-
3BUTKY (’KMBa Maca B po3pi3i BIKOBUX MEPIOiB, CEPEAHbOA000BHH, BAIOBUIH IPUPICT, BIK JOCITHEHHS
xuBoi Macu 100 xr) i 3a0iiiHUX siKOocTel (3abiitHa Maca, 3a0iiHIIA BUXil, MOP(OIOTIYHUHA CKIax Ty,
TOBILMHA IIMHUKY, TJIOLIA «M’S30BOTO BiUKay, Maca 3aJHbOI TPETUHH TYILIl — 3 KOXKHOI I'PYyIIN MPOBO-
e 32011 3-0X TBapHH).
[Hnexcu rereposucy pospaxoBadi 3a popmynamu B. T'opina [11]:

lermummii 7= (= x 100)— 100

. o i
lnorernunnii [ = (I—
0.5 % (T + IIo)

3Buyaitiuii. = 3 — (—f— b4 1{]0)— 100

x 100) — 100

Crenudiunmii ' = ? e 1[!‘[]] — 100
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ne [r — o3naka ribpuma, [Tk — o3Haka kpamoi mopoau, [Im — o3nHaka MateprHcbKoi mopoay, ITo — o3HaKka 6GaTEKIBCHKOI ITIOPOIH.

OcHoOBHI pe3yabTaTH T0CTiAKeHHs. 32 BIATOIIBII MOJOIHAKY CBHHEH 10 *kuB01 Macu B 100 kr
HaHOUIBITY eHepriro pocTy Maiu Tpuroponni momici (1/4YBB1/4J11/2I1) ta (1/4YBB1/4J11/24BIT)
(tabmn. 1). 3a TpUIIOPOJHOTO MPOMHUCIOBOTO CXPEIIYBaHHS CEPEAHROJ000BUI NMPUPICT MOMicel CTaHO-
BUB 715,5-858,0 r, M0 y MOpiBHSAHHI 3 aHAIOTaMH OTPUMAHHMMH BiJl YHCTONOPOAHOTO PO3BEACHHS
Bume Ha 130-273 . 3a BikoM gocsrHeHHS kuBoi Macu B 100 kT, Kpamli pe3yabTatd OyJI0 OTPHUMAHO
BiJ moMicHUX MiAcBUHKIB (164,4-175,0 nuiB). TepmiH BiArofiBii MOMiCHUX TBAapWH B MOPIBHSIHHI 3
YHCTOIIOPOJHUMH aHAIOTaMH KOHTPOJIBHOI Ipynu ckopouyBascs Ha 7,0-17,6 aHiB.

Tabmums 1 — [opiBHAIBHA XapaKkTepuCTHKA NPOAYKTHBHUX 03HAK CBHHeii 3a Binroais.ai 1o 100 kr 3a pizHux Bapian-
TiB cXpellyBaHHsA

[IprxuTTEBUI MOKA3HUK 3abiitHuil MOKa3HKUK
ITopoane noeqHanHs Bik gocsrHeHHs 100 |cepenHpo-n1000BHit . s o . o
n i — mpupicr, r* n |BMiCT M’sica, % | BMicT cana, %

VBB x YBb 20 182,0+1,89 585+10,3 3 59,6+0,46 29,7+0,53
VBB x JI 20 175,0+2,05 634+10,4° 3 64,1+0,12 27,9+0,39
(1/2YBB1/2JT) x IT 20 164,0+0,75° 858+4,4% 3 70,640,293 18,540,642
(1/2YBB1/2J1) x UBIT 20 169,945,10° 715+7,6° 3 67,7+0,81 21,3+0,47
(1/2¥YBB1/2J1) x AYCC 20 174,3+1,17 645+12,7° 3 64,6+0,17 24,5+0,78

HpuMiTku: P — y NOpiBHAHHI 0 Py YMCTONOPOIHUX TBapHH: ' > 0,95, > 0,99, *>0,999; * — 3HaueHHs cepelHbO-
J000BHUX HPUPOCTIB ITOAHO 3a MEPioj JOPOITYBaHHS Ta BIATOMIBII.

JI71st BIpOBaDKEHHS Y BUPOOHHIITBO PEKOMEHIYETHCS HA TIEPIIOMY €Talli BUKOPHUCTOBYBATH MO€/I-
HaHHA MaTepuHcbkoro Tuity (YBB) 3 kaypamu nopoau (JI). [Ins migBuIeHHsS M’SICHHUX SIKOCTEH Ha
3aKIIOYHOMY eTami cxpemryBaHHs 1o oTpuManux mowmiceid (YBB x JI) cmig migOupaTu 1umigHUKIB
criertianizoBanux M’ sicaux mopin: (IT) Ta (UBIT). 3acTocyBaHHs 3ampoITOHOBAHOI CXEMH CXPEITyBaHHS
JIaJIo 3MOTY ITiIBUIIMTH BMICT M’sica B Tymax Ha 4,5-11,0 % 3a BiqnoBiTHOTO 3MEHIIIEHHS BMICTY calia
Ha 1,8-11,2 %.

st epeKTUBHOTO BHKOPUCTAHHS T€TEPO3NCY Ha MPAKTHIN 3aCTOCOBYIOTH Pi3HI METOIU OIHKH
CTYTICHSI POSIBY IHOTO sIBUIIA (Ta0I. 2).

Haii0inpm OaxkaHumu opmMamMu, SK MPaBUIO, € ICTHHHUN Ta TIMOTETUYHUI reTepo3uc, KUK Xa-
pakTepu3ye nepeBary nomiceil HaJ KpalliM Ta CepeHIM 3HAYCHHSM OILIIHIOBAHOTO MOKa3HHUKA. Y Ty-
max asornopoanux mnomicedt (1/2YBB1/2J1) 3a0iiinuii BUXiJ HEPEBUIIYBAB MMOKA3HUKH MaTEPHHCHKOT
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yuctonopoaHoi ¢opmu (YBB) Ha 2,36 %, a cepenHi ouikyBani 3HadeHHa Ha 4,51 %, 3MeHIIMIACH
TOBIIMHA IITTUKY — MOPIBHSHO 3 BEJIHMKOI 01100 mopoaoro Ha 24,7 %, 30inplviack Maca 3aaHbOl
TpeTuHH Ty — nopiBHsHO 3 (YBB) Ha 4,24 %, no cepeanvoro 3HaueHHs — Ha 8,37 %.

Ta6mmist 2 — Bemmunna ictunnoro (I) Ta rimorernunoro (I') rerepo3ucy 3a BiAroaiBeIbHUMH Ta M'ICO-CAJIbLHAMH I10-
ka3Hukamu (n = 100 rom.)

VBB x JI 12YBB12J1xI1 | 1/2YBB1/2J1 x UBIT 1/2VBB1/2]1
ITokazuauk x IYCC
I r 1 r I r I r
Bik mocsruenns 100 xr, qH. 1,74 -1,13 2,11 -2,14 1,13 -0,93 -0,40 1,04
CepenHp01000BHI IPUPICT, T 9,17 -1,17 -3,59 12,59 -10,18 0,00 -10,17 1,73
3arparu kopmy, MJIx 6,49 -1,67 -1,42 -15,85 0,82 -5,44 -9,51 -6,54
3a0iiiHuit Buxig, % 2,36 4,51 -1,34 2,08 -0,69 1,13 -3,83 -1,33
ToBmuHa MUKy, MM -24,70 -11,99 11,89 -17,74 13,54 -0,46 20,20 8,69
[Tnoma M’s130B0r0 Biuka, oM’ -5,20 -2,67 -5,85 33,33 -11,13 19,62 -22,70 1,12
JloBxuHa Ty, cM 0,82 1,71 -2,66 -1,29 1,74 7,45 -0,50 0,46
Maca 3a1Hb01 TPETHHH, KT 4,24 8,37 -8,09 3,47 -10,61 -7,45 -8,87 -8,50
Buxin m’sca, % -6,58 -3,40 -2,08 7,21 -2,08 -0,88 -3,15 2,3
Buxiz cana, % 6,83 3,30 -37,70 -19,60 6,32 2,40 9,87 -5,77

HaiiBummii edext rereposucy Oyno BusiieHo y cBuneid rpynu (1/2YBB1/2J1 x IT) 3a iHTeHCUBHI-
CTIO POCTY (BEJIMYHMHA CEPEHBOI000BHX MPUPOCTiB Ha 12,59 % BuIle 0YIKYBaHOTO CEPETHHOTO 3HA-
YeHHs1), 3MEHIIIEHHAM TOBIIMHU UKy (-17,74 %), 301IbIIEHHSM TUIONII «M’s130Boro Biuka» (33,33 %),
BikoM nocsrHeHHs 100 kr (-2,14 %, ab0 x CKOPOUYCHHSIM TEPMiHIB BUpOIIyBaHHs Ha 5,9-18 nHiB). 3a-
JIOBLJIbHI M’SICHI IKOCTI oTpuMaHo Bix omicett (1/2YBB1/2J1xYBII). 3a miomiero «M’s130BOr0 Bidka» y
BiZlIOpaHuX 3pa3Kkax crocrepiraiach mepeBara Ha 19,62 % Haj aHATOTIYHUMH MMOKAa3HUKAMH JIBOTIO-
poraux nomiceit (YBBxJI). Kopotmi Tymri, BitHOCHO MaTepuHCBKO1 POPMHU, OTPUMAHO y CBUHEH Ipy-
mu (1/2YBB1/2JIxI1) Ha 1,29-2,66 %.

Brums 6aThKiBCEKUX (DOPM HA CTYMIHB IPOSBY O3HAK JA€ 3MOTY IpOaHATI3yBaTH JUHAMIKY 3BU-
yaitHoi Ta crierudivaoi popm reteposucy (tadm. 3).

Ta6mmist 3 — Betmunna 3Bu4aiinoro (3) ta cnenugiunoro (C) rerepo3ucy 3a BiarogiBeJbHUMH Ta M'SCO-CATLHUMU
noxasHukamu, % (n = 100 roi.)

VBB x JI 1/2YBB1/2J1x 1T | 1/2¥YBB1/2J1 x UBII |1/2YBB1/2J1 x JYCC
[Toka3unuk
3 C 3 C 3 C 3 C
Bik gocsruenns 100 xr, qH. -3,84 1,74 -6,05 2,11 -2,91 1,13 -0,40 2,53
CepenHb0o1000BHIA IPHUPICT, T 8,37 -9,17 35,33 -3,59 12,78 -10,18 1,73 -1,52
3atpaTtu kopmy, MJIx -8,68 6,49 -15,85 -1,42 -10,97 0,82 -9,51 -3,38
3abiitaunii Buxim, % 6,76 2,36 5,76 -1,34 3,02 -0,69 1,29 -3,83
ToBuIKMHA TTUKY, MM -24,70 6,03 -34,96 11,89 -11,38 13,54 -0,81 20,20
[lo1ma M’s130BOTO Biuka, cM’ 0,00 -5,20 82,90 -5,85 82,29 -11,3 46,13 -22,70
JloBxwuHa Ty, cM 2,62 0,82 -2,66 0,11 1,74 1,13 1,43 -0,50
Maca 3a1Hb01 TPETUHH, KT 12,84 4,24 1,63 -8,09 4,07 -10,61 8,13 -8,87
Buxin m’sca, % 8,46 -6,58 18,46 -2,08 13,59 -0,88 8,39 -3,15
Buxin cana, % -13,7 6,32 -37,70 6,32 -28,28 2.4 -11,51 9,87

Cepen ycix oMicel CIIOCTEPIraeThCsl 3MEHIICHHS TOBIIUHY IITTHKY B MIOPIBHSHHI 3 BUX1THOIO Ma-
TepuHChKOI0 popmoro Ha 0,81-34,96 %. 3a miomer «M’s30BOTO BiUKa» HAIAJKH TOETHAHHS
(1/2YBB1/2J1xIYCC) Ta (1/2YBB1/2JIxI1) BusBunucs kpamumu 3a (YBBxJI) Bin 46,13 no 82,90 %
BiAnoBinHO. CTyMiHb MMPOSBY 3BUYAHOTO T€TEPO3UCY 32 BUXOAOM M’sica — Bix 8,39 mo 18,46 %.

ExoHoMiuHa epeKTHBHICTh BUKOPHCTAHHS CBHHEH M’SICHMX T'€HOTHIIIB Y CXPEIIYyBaHHI 3aJIC)KUTh
Big Oarateox QaxtopiB. Hacammnepen, 1ie pe3yabpTaT BIUIMBY BHXIIHUX 0aThbKiBCHKUX T€HOTHIIIB, II0
(hOpMyIOTh IHTEHCUBHICTH POCTY, MOpQOJOTriuyHui 1 sKicHUKA ckian Tym. Came Ii TOKa3HUKU Oyio
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BpaxoBaHO IIiJl 4ac PO3PaxyHKy €KOHOMIYHOI e()eKTHBHOCTI BHPOIIYBaHHS MOMICEH 3a PI3HUX CXEM
cxpeuryBaHHs (Ta0i. 4).

Tabmuns 4 — ExoHomiuHa epekTUBHICTD Bift peanizauii nomicHoro Mmosioausiky npu 3a6oi B 100 kr

1/2YBB1/2J1 x | 1/2YBB1/2J1 x
IToka3nuk VBB x YBb VBB x JI 1/2YBB1/2J1 x I1 YR NYCC
. . . TpH 2694,20 2576,60 2477,50 2493,73 253220
Co06iBapTicTh Ty
+ - -117,60 -216,70 -200,47 -162,00
M’sica 3 Ty + - +189,92 +618,08 +463,72 +338,33
Bpr‘IKa BI peaﬂi?,auﬁ I'pH 843,11 847,76 594,48 665,77 738,7
cana 3 Tymi + - +46,5 -248,63 -177,34 -104,41
Bupyuka Bin peamizarii TpH 2846,17 3038,54 3213,42 3130,35 3077,89
Ty + - +192,37 +367,25 +284,18 +231,72
Yuctuit npubyTOK Bin IpH 151,97 461,94 735,92 636,62 545,69
peanizauii Tyuri + - +309,97 +583,95 +484,65 +393,72
. % 5,64 17,93 29,70 25,53 21,55
PenrabenbHicTh
+ - +12,29 +24,06 +19,89 +15,91

Buxin momatkoBoi mpoaykuii 6e3mocepeJHbO 3alIeKUTh BiJl IPUPOCTIiB kuBoi MacH. Ilix gac Bu-
3HAYCHHS cOo0iBapTOCTi 1 KT IpHUPOCTY HAMH OYyJI0 BpaXOBaHO TPHUBAJICThH BIATOMIBII Ta 3aTPaTH KOP-
MiB. MakcuMallbHy €KOHOMIIO KOIITIB y MEPioj BUPOIIyBaHHS oTpuMmaHo B rpymi (1/2YBB1/2JIxII),
o craHoBWIO 216,70 TpH B OPiBHSAHHI 10 YUCTOMOPOAHUX TBAPHUH.

3a peamizarii Tym 6yi10 BpaxoBaHO iX MOp(OIOTigHMIA cKiIam (BMICT M’sica 1 cajia) Ta MIPOBEICHO
TepepaxyHOK BUPYYKH BiJI peaizarlii Tyl 3 BpaXyBaHHSM MapUTETy IiH Ha M'sico i cano. He 3Baxka-
I0YM Ha Te, IO BiJ MOMICHUX TBapHH OyJIO peasli3oBaHO MEHINY KiJIbKICTh cajia Ta BiANOBIAHO OTPH-
MaHO MeHIy BUpYUKy (Ha 104,41-248,63 rpH), 3arajbpHa peajizaliiiHa BapTiCTh TYIIi B IiJloMy Oyna
Buoro. [IpnbaBka 3a paXyHOK ITiIBHINCHHS M SICHHUX SKOCTCH CBUHMHH B CEpeaHROMY CKitana 268,88
TPH BiJ OmHIET TyIIIi.

B ymoBax nmpoMHCIOBOTO BUPOOHHIITBA CBUHUHHM HAHO1IBII IPUOYTKOBUM OYJI0 PO3BEICHHS TPH-
noponuux nomicerd (1/2YBB1/2J1 x II) — BapTicTh 10JaTKOBOI MpOAYKIli cTaHoBmiIa 583,95 rpH B
TIOPiBHSAHHI 10 MPHUOYTKY Bij peaiizarmii Tyl YUCTOIMOPOAHNX TBapWH. 3a0BUIBHI MMOKa3HUKUA OTPHU-
MaHO 3a TPUIOPOAHOTO MOE€JHAHHS 3 BUKOopucTaHHAM KHypiB mopin (YBID) ta (AYCC). Cepenns
BapTICTh JOJATKOBOI MPOAYKIii y po3paxyHKy Ha 1 Tymry — 484,65 Ta 393,72 rpH BiAmoBigHO.

BucnoBku. Bukopuctanas KHypiB CIEIiaTi30BaHUX M’ SICHHX TOPiJ JTa€ 3MOTY iCTOTHO CKOPOTH-
TH TEPMIHM BIATOMIBIII TBapWH J0 OakaHWX BaroBUX KOHmuWIiA. Ha mizcraBi pe3ynbraTiB OIliHKA
e(eKTiB reTepo3ncy 3a BiArodiBEeIbHUMH Ta M'ACO-CAIbHUMH SIKOCTSMH KPaLIUM BapiaHTOM € MO€qHA-
HHS KHYPIB ITOPOH 11’ €TPEH 3 TIOMICHIMH MaTKaMH BeJIMKa Oi1a YKpaiHCHKOI CEJIeKITii X JTaHapac.

B ymoBax mpoMHCIOBOTO BHPOOHHIITBA CBHHWUHHM HAHOIIBII TPUOYTKOBUM € pO3BEICHHS
MOMICHMX CBUHOMATOK BeJIMKa 0ifla YKpaiHChKOI celiekuii X JaHapac 3 KHypaMH mopoJu 1’ eTpeH. Bin
CBUHEH 1€l rpynu oTpuMaHo NpuOYTOK Ha 583,95 rpH BHIUI B IMOPIBHAHHI 13 MPUOYTKOM Bix pe-
amizarii Tyl YHCTOMOPOAHWX TBAapWH. BHUKOPUCTaHHS MPOMHCIOBOTO CXPEIIyBaHHS Jajio 3MOTY
301IBLINTH PO3PAaXYHKOBY pEHTA0ENbHICTh 13 5,65 mo 17,593-29,70 %, 3aieHO BiJg CXeMH CXpe-
IIyBaHHS.
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¢ PeKTHBHOCTD HCN0JIL30BAHNSA FETEPO3UCA PH NPOMBIILICHHOM CKpellMBaHuU cBHHell A.B. Bamenko

Bamenko A.B.

IIpencraBiensr pe3ynpTaTsl OLCHKH 3()(EKTUBHOCTH HCHONB30BaHMS I'ETEPO3UCA 10 OTKOPMOYHBIM M MSCHBIM Kade-
CTBaM IPH MPOMBIIIIEHHOM CKPELMBAaHUK CBUHEH OTEUECTBEHHBIX U 3apyOeKHBIX Mopoa. Ha nmepBom 3Tamne npoMbIILIEHHO-
TO CKPEIIMBAHUS PEKOMEHAYeTCS K MaTKaM KpYyNHOI 6enoil Mmopojbl yKpamHCKON CEeNEKLUH MOAOHPATh XPSKOB MOPOJIBI
JaHJpac aHIMHCKOM CEJeKIMH, YTO MO3BOJMT IOJYyYHTh JKEJIAaeMyI0 MaTepuHCKYlo ¢opmy. Jloka3aHa 1enecooOpa3HOCTh
UCIIOb30BaHHS OPOJI TBETPEH U KPACHOH OENONOosACOoi Ha 3aKIIFOUUTENILHOM 3Talre CKPELUBAHUS, YTO MTO3BOJUT YBEITHIUTh
JIOXOJ OT CTOMMOCTH JOIOJIHUTEIGHOH NPOMYKIMH U IIOBBICUTH PEHTAOEIBHOCTh NPOHM3BOJACTBA TOBAPHOW CBHHHHBI OT
5,64 1o 17,93-29,70 %.

KniodeBble c10Ba: NPOMBINIIEHHOE CKPEIIMBAaHNE, IOPOBI IIBETPEH, MIOPOK, JaHIpac, KpymnHas Oemnas, KpacHas Oe-
jonoscas.

The efflclency of the use heterosis in the industrial crossing of pigs

Vashchenko O.

Due to the high demand in the world on lean pork, many researchers approbated and recommended for implementation
various of crossing schemes. However, the use of imported breeds in two and many breeds crossings hitherto not fully dis-
closed. Little studied the differences hybrid animals for energy growth, meat productivity, regularities of inheritance and
breeding desirable traits. A more detailed study requires questions of use of this process foreign breeds, taking into account
economic efficiency. This applies particularly to breeds Duroc and Pietrain.

Our research has focused on studying the value of heterosis effect for fattening, sebaceous meat indicators and determin-
ing the efficacy of two- and three-breed crossing
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According to research found that the in fattening young pigs by weight of 100 kg high energy growth had a three-breed
hybrids. The term hybrid animal of fattening compared to purebred analog in the control group was reduced by 7.0 — 17.6
days. The use of the proposed scheme has allowed the crossing to increase amount of meat the carcasses of by 4.5 — 11.0%
with a corresponding reduction of quantity of fat by 1.8 — 11.2%.

The highest effect of true and hypothetical heterosis was detected in pigs which were used boars breed Pietrain. Accord-
ing ages achieve 100 kg decreased in terms cultivation 5,9-18 days, average daily value increases to 858 grams, reduction of
feeding stuffs costs to 40.02 MJ per kg, and increase the output of meat in carcasses after slaughter to 70.6%.

At the same time is necessary to mention reducing the length of carcasses at slaughter of pigs that were obtained using
boars breed Pietrain. Shorter carcasses in respect of the parent form, obtained in the group of pigs (1/2ULW1/2L x P) at 1.29
— 2.66%. Satisfactory meat quality obtained from hybrids (1 / 2ULWI1 / 2L x RWB): area "muscle eye" and the output of
meat carcasses in selected samples was observed superiority over analogous indices mothers at 19.62% and 5 86%.

Among all hybrids observed decrease the thickness of bacon compared to the original parental forms. Descendants com-
bination (ULW x L) in the three-breed crosses were better than the parent form: bacon thickness of -34.96% (1/2ULW1/2L x P)
to 23.17% (ULW x L), the area " muscle eye "of 46,13% (1/2ULW1/2L x DUSS) to 82.90% (1/2ULW1/2L x P) by weight
posterior third carcass 1,63-12.84%. The highest degree of manifestation of heterosis ordinary content of meat recorded
among groups of animals (1/2ULW1/2L x P) — 18.46%, respectively.

Output of additional product is directly related to the live weight gain. In determining the cost of 1 kg of growth, we
have taken into account the duration of fattening and feeding stuffs costs. The maximum savings in every kg of body weight
obtained in the group (1/2ULW1/2L x P) —216.79 UAH respectively. compared to purebred animals.

With the implementation carcasses were taken into account their morphological composition (content of meat and fat)
and the calculation proceeds from the sale of carcasses considering parity prices of meat and fat. Despite the fact that from
hybrid animals were sold less fat and less revenue received respectively (at 104.41 — 248.63 UAH), the total realizable value
carcass as a whole and of each kg of was higher. Increase of basic products in terms of money from a carcass by improving
meat quality was 268.88 UAH.

In the conditions of industrial production was most profitable pork breeding group (1/2ULW1/2L X P) — the cost of
products 583.95 UAH more than the profits from the sale of purebred animal carcasses. Satisfactory indicators of obtained
with three-breed combined with the use of boars breeds Red white-belt and Duroc Ukrainian selection of “Steppes”. The cost
of additional production per one carcass 484.65 UAH and 393.72 UAH. The use of industrial crossbreeding allowed to in-
crease calculated profitability of 5.64% to 17.93 —29.70%, depending on the crossing circuit.

Considerable economic effect of hybrid animals received primarily due to higher performance in comparison with
Ukrainian large white breed. The use of boars Duroc Ukrainian selection of “Steppes”, Red white-belt and Pietrain to inter-
breed crosses made significant economic benefits for fattening qualities, but three breed crosses best option for fattening and
slaughter qualities are hybrids (1/2ULW1/2LxP).

According to the analysis the effects of heterosis for fattening and sebaceous meat as recommended preferred option is a
combination of Pietrain boars with sows (ULW x L).

In the first phase of the terminal system recommended hybridization cross ewes Ukrainian large white breed with boars
Landrace of English selection which will help to receive mother's form with a strong the constitution and good reproductive
qualities. Proved the expediency using Pietrain breeds and Red white-belt at the final stage crossing, which help us increase
the value of additional products for 583.95 UAH in comparison to the profit from the sale of purebred animal carcasses.

Key words: industrial crossing, pietrain, duroc, landrace, Large white, red with a white belt.
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BOBKOI'OH A.T'., xaHz. c.-T. HayK
MEP3JIOB C.B., n1-p c.-T. Hayk
binoyepxiscoxuii nayionanvnuil azpapHutl yHigepcumem

BU3HAYEHHA T'OCTPOI TOKCUYHOCTI MOJUPIKOBAHOI' O
KEJATHUHY HA BUVIMX MUIITAX

Jnist iMMo06imi3anii eH3UMIB Ta KJIITHH 3aKBaCOK KHMCIIOMOJIOYHHX HAIOIB SIK HOCI 3aIIpOnoHOBaHO MOIU(iKOBaHHH e-
naTtiH. BiACYTHICTh MaHMX MPO HEIMIKIAIMBICTE MOAU(IKOBAHOTO JKEIATHHY SIK Xap4oBoi H00aBKu MOTpeOye MPOBEACHHS
BU3HAUYCHHS HOTO TOCTPOI TOKCHYHOCTI.

TlocTpy TOKCHYHICTE MOAN(IKOBAHOTO JKEJIATHHY NTPOBOAMIIN Ha OLIMX MHIIAX y ABOX pocmimax. Ilix wac mepmioro noc-
Ty BUBYAIU BIUIMB MaJMX /103 Xap4yoBol 100aBKH Ha OpraHi3M TBapHH. Y IPYroMy HOCTiJi BH3HAYaIH il BUCOKUX J103
MOAH(IKOBAHOTO JKEJIATHHY.

3a BBeICHHsI MUILIAM CyCIieH3i1 Mo ikOBaHOTO KelaTHHY B MaluXx J03ax Bif 5 1o 200 MI/Kr Ta y BEIMKUX J03axX Bif
1000 mo 5000 Mr/kr MacH Tija He BCTAHOBJICHO JISTAIBHUX BUIAJKIB YIPOJIOBXK YChOIO TEPMiHY EKCIICPHMEHTY.

BusnadeHo, uio MoaudikoBaHHM JKETATHH HAIEKHUTh 10 MAOTOKCHYHUX pedoBuH — 4 kitac 3a [OCT 12.1.007-76. DLs,
iei Xxap4oBoi J0OaBKH 32 BHYTPIIIHBOLUTYHKOBOTO BBEICHHsI TabopaTOpHUM TBapuHaM (6ini muii) € 6inbiioo 5000 mr/kr.

© Boekoron A.I'., Mep3aos C.B., 2017.
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Kurouosi cioBa: MoaudikoBaHH JKEATHH, TOCTPA TOKCUYHICTh, O171i MU, 3aru0eNs TBapuH, IMMOOLTI3aMis KIIITHH,
JOKJIIHIYHI JOCTIPKeHHS, IepopabHe BBEICHHS CyCIIeH311.

ITocTanoBka nmpodJjemu. EQexTHBHIM cTIOCOOOM MiABUITIEHHS CTIMKOCTI €H3UMIB 1 MiKpoopra-
HI3MIB 3aKBACOK J[JIsl KUCJIOMOJIOYHHMX HAIOIB JI0 iHT10yI0UNX YUHHUKIB 30BHINIHHOTO CEPEIOBUIIA €
ix crabimizalis nuIsxoM iMMoOiTi3amii Ha pi3HuX Hocisx (MaTtpunsax) [1]. B HJII xap4yoBux TexHo-
JIOTiH 1 TEXHOJIOTIH MepepoOKH MPOAYKIil TBAPUHHHULTBA BiJOLEpKiBCHKOTO HalliOHAIBHOTO arpap-
HOTO YHIBEPCHUTETY PO3POOJIEHO TEXHOJIOTII0 BHTOTOBJCHHS MOIN(IKOBAHOTO XKEJIATUHY SIK HOCIS
JUIsS iIMMOO1ITi3allii eH3UMIB Ta MIKpOOHUX KIIITHH KHUCIOMOJOYHHX 3aKBacoK. BpaxoByrouw Te, 110
I PCYOBHHA € HOBOIO XapUYOBOK JT00ABKOI, BUHUKAE HEOOXiTHICTh MPOBEJACHHS i1 JOKIIHIYHUX
JTOCITiI)KEHb.

AHaJji3 ocTaHHiX gocainxkeHb i mydaikamiii. [Topsa 3 iMMOOILTI3aI€l0 EH3UMIB OCTAHHIM 4acoM
Bce OinblIa yBara 3aroCTpPIOETBCS Ha iMMOOUTI3aLil KIITHH 1 cyOKIITHHHUX CTPYKTYp. Lle oOrpyHTO-
BYETBHCSI THUM, IO T YaCc BHUKOPHUCTAHHSA iMMOOLTI30BaHWX KIITHH Bimmamae morpeba BUIUICHHS 1
OYMINEHHS CH3UMHUX TIPENapariB, a MOCTIHHUN CHHTE3 KIIITHHAMH BJIACHUX CH3UMIB JO3BOJISIE 3ITIHC-
HIOBaTH NPOLIECH KaTalli3y NPOTAroM TpUBajioro 4yacy. KpiMm Toro, iMmMo0imi3alist KITiTHH Ha BEJIMKHX
YacTUHKaX MaTPUI A03BOJISIE JIETKO BiIOKPEMIIIOBATH iX Ha 3aKIIOYHIN cTafii Bif KyJbTypalbHOI pi-
nuHA 0e3 pyHHyBaHb 31 30epeKeHHIM acenThukh. Lle Jae MOKITUBICTh BUKOPHCTOBYBATH TaKi KIIITHHU
baratopa3oBo i BIIMOBHTHCS Bi CKIIATHUX 1 TPYMOMICTKHX OTEpaIliii MONEePeTHLOTO HAPAIIOBAHHS
OioMacu IpoIyLEeHTa.

IMmMmoOimizartis KIITHH MIJITXOM BKJIIOYEHHS B Pi3HI T'elli, MeMOpaHH, BOJIOKHA 3aCHOBaHA Ha XiMid-
HUX 1 Qi3ngHUX B3aeMOMiIX. XIMIYHI METOIU BUKOPUCTOBYIOTHCS PifIIie, MOPIBHAHHO 3 1HIIUMH Me-
TONaMU 1 MaJIONPHUIATHI JUTsl iMMOOimi3amii kxuBuX KiiTuH. Habarato OimbIIOro mommpeHHs HaOyJo
BKJIIOUEHHS KJIITHH IO CKJIaay TefliB, MeMOpaH i BOJOKOH. 3a Takoro crnocoly iMmoOimi3amii KIiTHHI
MOXYTb 30epiraTH >KUTTE€3NaTHICTD 1 32 HASBHOCTI JKUBHJILHOTO CEPEIOBHINA PO3MHOKYBATHUCS B IIPHU-
MOBEPXHEBHX Mapax refis [1, 4].

IMMOOimi30BaHi MiKpOOpPraHi3MH BHKOPHUCTOBYIOTHCS 1 B XapyoBili mpomucioBocTi. HaiOinbim
MOIMPEHa MPaKTHKa B MTUBOBAPiHHI 1 BUHOPOOCTBI. [lommpenuM HocieM 1yt iMMOO1Ti3allii €H3UMIB 1
KIITHH CIIyTY€ Xap4doBa M00aBKa HATHBHHUM KEJIATHH, SKUH OJCPKYIOTH TPUBAJIOK TEPMOQI3ZUIHOIO
00poOKOIO KoJIareHy IIKipH, KiCTOK, XPALIIB 1 KONHUT [2, 3].

Takum 9UHOM, METOI0 JOCTiPKCHHs OyII0 BUBUCHHS TOCTPOI TOKCHYHOCTI MOAM(IKOBAHOTO XKe-
JATUHY Ha OUTHX JTIHIHHUX MHIIAX.

Marepiau i MeToguKa AOCTiKeHHN. BU3HAYEHHS rOCTPOi TOKCHYHOCTI MOTU(iKOBAHOTO JKea-
TUHY TPOBOAWIM B yMOBax BiBapito binmonepkiBcbkoro HAY na 6inux mumax y ABox gocmigax. 3a
MEePIIOTO JIOCHTIy BHBYANM BIUIMB MalHX 103 MOJAU(IKOBAHOTO JKENATHHY HA OpraHi3M TBapHH.
VY apyromy noCiiZli BCTAHOBIIIOBAIH JIiF0 BUCOKUX J103 Xap4yoBoi 100aBKku. [t eKcliepuMeHTy MUIIeh
BinOupanu micis KapaHTHHY, (GOpPMYyBald IPYIIH METOAOM BHIIAJKOBOTO BifOopy. Maca Tina muineit
CTaHOBMIIA B cepenabpoMy 19,5 . Bipogosxk sty Ai6 TBapuHAM y TPyMax JaBajad 3MOTY aKJIiMaTH3y-
BaTHUCS B yMOBaX IPOIETYPHOTO NpHUMIMIeHHS. 3a 12 TOMWH 10 BBEICHHS XapdoBOi JOOABKH BiJ MH-
nreit 3a0upany KopM, IOTIM iX 3BayKyBaJii i BBOAWIN CYCHEH3110 Moau(ikoBaHoro xenatuny Ha 1,0 %
PO3YHMHI KPOXMAJTIO.

3a mepmroro gociixy ¢GopMyBaId TPYIH IO TPU TOJIOBH Y KOXKHINA. TBapuHAM YBOIHIIN CYCIICH31I0
MOIM(IKOBAHOTO KeNaTHHY y fo3ax 5; 50; 100 Ta 200 Mr Ha KiJlorpam MacH Tina.

[Tig wac 3aificHeHHs APYroro Aociiay (GopMyBaid rPyNH IO IIiCTh TOJIB Y KOXKHIN. MuIiaMm BBo-
JIWIIH CycIieH3ito MoaudikoBaHoro kematuny mo 1000; 2000; 3000; 4000 i 5000 mr/kr Macu Tijia.

HocmimkyBaHi cycnen3sii MoanudikoBaHOTO JKEJIaTHHY BBOIWIH Y IIIYHOK Y€pe3 POTOBY IOPOXK-
HUHY OJIHOPa30BO (0/Ha a00 JBI 103U MiAPS 3a TICBHOTO MTPOMIXKKY 4Yacy) 3a JOIMOMOT'OI0 METAJICBOTO
30HJa 3 HAIUIABJIEHOIO OJIOB’SIHOIO TOJNiBKOIO. CIIOCTEpeXeHHS 3a MUIIIAMH TPOBOAMIIN BIIPOJOBK
14 ni6. Y mepiny no0y ciiakyBaid 3a TBapuHamu Oe3nepepBHO. Ilicist mepopaibHOrO BBEACHHS CY-
creH3ii MoAn(iKOBaHOTO JKEJIATHHY, KOPM Y KIIITKU NOMIIIain yepe3 5-6 TOAMH 3a MOCTIHHOTO 3a0e3-
MICYCHHST MUIIEH BOAO0. PallioH migaociiTHuX TBapUH CKIIAJABCS i3 MOBHOPAIIOHHOTO 30ajaHCcoBa-
HOTO TPaHyJIbOBAHOTO KOMOIKOPMY.

CrymiHb TOKCHYHOCTI Xap4yoBoi go6aBku BctaHoBIOBanu 3rigHo 3 [OCT 12.1.007-76 [5]. O6po-
OKy Marepiaiy MmiJ 4yac BU3HAUEHHS TOCTPOI TOKCHYHOCTI Xap4oBOi 100aBKM MOAM(IKOBAHOTO >KeJa-
THHY POBOIMIIN 32 METOJAMKAMH BUKIIAIEHUMHU y MOHOTpadii [6].

38



TexHOAOTIA BUPOOHUIITBA 1 TepepOOKH IpOAyKIl TBapuHHnITBa, Ne 1-2°2017

[IpoBeneHHsI €KCIIEPUMEHTIB 3MIHCHIOBAIIM 32 BUMOT ITOJIOKEHb €BpOIEHCHKOT KOHBEHITIT 13
3aXHCTy TBapWH, SKi BUKOPUCTOBYIOTHCS B €KCIIEPUMEHTaX Ta iHIMX HaykoBux Imiisx (Crpac-
oypr, 1986).

OCHOBHI pe3yJIbTaTH JOCTIIKeHHs. Y pe3yibTaTi 14-1000BOro CrocTepekeHHs 3a jJadopaTop-
HAMH MHIIaM# OyJI0 BCTaHOBJICHO, IO BBEACHHS IM CycreH3ii MOIu(iKOBAHOTO JKEJIATHHY Y 103aX
Bix 5 mo 200 mr/kr Macu Tiyia (mepini Jociin) He 3yMoBmio 3arudeni tBapus (DLy). Crig BigmiTuTH,
10 3a Jii JOCHIDKYBAaHUX 03 TBAPUHHU HE 3MIHIOBAJIN CBOIX €TOJOTIYHHUX XapaKTEPHCTHK: MHIII Bi-
JHHO PYXaJHCh, pearyBaid Ha MOJPA3HUKH, CIIOKUBAIN KOPM 1 TIHIIH Boy. Po3many QyHKIiH nuTyH-
KOBO-KHIIIKOBOTO KaHAITy Y TBAPUH HE CHIOCTepiranoch (Tadi. 1).

Tabmuns 1 — Iloka3HUKH BIVIMBY MAJHX 103 MOAU(iKOBAHOI0 jKeJJaTHHY HA MULIeH

Kinekicte TBapuH Jlo3a xap4oBoi J06aBKH, Kinexicrs sarubaux Teapus
y rpymi MI/KT BCBOTO y % cepenHil gac 3arubdeni
3 5 0 0 0
3 50 0 0 0
3 100 0 0 0
3 200 0 0 0

3a BBEACHHS MHUIIIAM CyCIeH31T Moan(iKoBaHOTO KeaatuHy y go3ax Big 1000 mo 5000 mr/kr macu
TiJIa HE BIAMIYAJIOCh JIETaJTbHUX BHITAJIKIB YIIPOJOBK YCHOTO TEPMIHY CITOCTEPEKEHHS. BHYTpINTHBO-
LUTYHKOBE BBEJICHHS JAOCIiIKyBaHOI XapuoBoi 1o0aBku y n1o3ax 1000-4000 Mr/Kr He Maio HEraTUBHOI
Iii Ha MMOBEIHKY MUIIICH, HE BHSBICHO NOPYIICHD alleTUTY, KoopAuHAIlii pyxy. KiiHiuHi 03HaKH 3a-
JUIIIATINCh HE3MIHHUMH BIPOJIOBXK YChOTO TEPMiHY eKcIiepuMeHTy. [IposBisinacs anekBaTHa peakilis
Ha IIyM, CBITJIO Ta IOTUK. He BusBIIEHO NOpYyIIEHh CUCTEMH TpaBieHHs (Tabd. 2).

Tabmus 2 — IIoka3HUKH TOKCHYHOCTI BUCOKHX /103 MOAH(DIKOBAHOT 0 5KeJIATHHY

KinbkicTs TBapuH Jlo3a xapuoBoi 106aBKH, KinbiicTs 3aruGux Teaput
y rpymi MI/KT BCBOTO y % cepenHil gac 3arubdeni
6 1000 0
6 2000 0 0 0
6 3000 0 0 0
6 4000 0 0 0
6 5000 0 0 0

3a no3u moaudikoBaHoro xenatuHy 5000 MI/Kr MU Ha AEIKUN Yac BiIMOBIBSUTUCH BiJl KOPMY,
mpote uepe3 9—10 roguH movrHa M MoiTaTH KOMOIKOPM.

[lig yac 3acTocyBaHHS HAHOLIBIIOI JO3M KOPMOBOI NOOABKU HE OYJI0 BHSBICHO CYTTEBUX IOPY-
LIeHb B MOBEMiHI Ta (izionoriyanx QyHKUisx Oinux Muined. 3a yMOB MEPOPANTbHOTO BBEACHHS MO-
IU(IKOBAHOTO KeNaTuHy y 1031 5000 MI/KT MacH Tija BCTAHOBJICHO JIKIIIE TUMYACOBE MPUTHIUYCHHS
nab0paTOpHUX TBAPHH, 1[0 MOXKIIUBO TIOB’SI3aHO 3 MOTPAIUISIHHAM Y NUTYHKOBO-KUIIIKOBUI KaHA Be-
JIMKO1 MacH Xap4oBoi J00aBKH. Y IUX TBapUH MPOTATOM IMEPLIOi J0OH EKCIIEPUMEHTY OYJIO BHSBICHO
HE3HAUHI pO3J1a/ii IUTYHKOBO-KUIIKOBOTO KaHAITY.

TakuM 4YHUHOM, MOJTU(IKOBAHUH JKEJATHH HAICKUTH JI0 MAJIOTOKCUYHUX PEYOBUH — 4 Kiac 3a
T'OCT 12.1.007-76 [5]. Moro DLs, 3a BHYTpilIHBOLILTYHKOBOTO BBEICHHS 1a00paTOPHHM TBAPHHAM
(6imi mMumi) € 6inpmoro 5000 Mr/kr.

BucHoBkmu. 1. EKciepiMEeHTATFHO BCTAHOBJICHO, ITI0 BHYTPIITHEOILTYHKOBE BEACHHS OLTMM MHIIIAM
MO 1(hiKOBAHOIO JKeJATUHY y A03ax Bif 5 10 5000 MI/Kr MacH Tijia He CIPHYHHIOE 3arHOesIi TBAPHH.

2. XapuoBa no0aBKa — MOAN(IKOBAaHUH KEJATHH — HAJIEKUTB 10 CIIONYK 4 Kilacy HeOe3MeKH.

[lepcrieKTMBHUM HAMPSMOM JOCIIPKEHHS € BUBUEHHS XPOHIYHOT TOKCHYHOCTI MOAHM(DIKOBAHOTO
KeNaTuHy Ha J1ab0opaTopHUX TBApPHHAX.
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Onpenesienne 0cTpoii TOKCHYHOCTH MOAH(HIMPOBAHHOIO KEJIATHHA HA 0e/IbIX MBIIIAX

Boskoron A.I'., Mep3ios C.B.

Jst nMMoOmM3auy pepMEHTOB M KIIETOK 3aKBACOK KHCIOMOJIOYHBIX HATUTKOB KaK HOCHUTEIb NPEI0KEH MOIU(BHII-
pOBaHHBIH xenaTuH. OTCYTCTBHE JAAHHBIX O OE3BPEAHOCTH MOJU(GHULMPOBAHHOIO JKEJIATHHA B KAaYeCTBE MUILEBOW JOOABKU
TpeOyeT MpOoBeAEHHUS ONPEETIEHHs €T0 OCTPOH TOKCUYHOCTH.

OcTpylo TOKCHYHOCTh MOAN(HIIPOBAHHOTO JKEeJIaTHHA ITPOBOAMIIN Ha OeJIbIX MBIIIAX B ABYX ONbITaX. Bo Bpems mepso-
TO OIBITAa M3y4aJH BIMSHHUE MaJbIX 03 IMHIIEBOH H00aBKM Ha OpPraHU3M >KMBOTHBIX. BO BTOpOM ombITe Onpenemnsian qencT-
BHE BBICOKHX /103 MOJU(DHIIMPOBAHHOTO JKEeJIATHHA.

ITpu BBeieHNMH MBIILIAM CYCIIEH3HU MOIU(UIIMPOBAHHOTO KENAaTHHA B MANBIX 703aX OT 5 70 200 MI/KT U B GONBIINX [10-
3ax ot 1000 go 5000 Mr/Kr Macchl Tena He YCTaHOBJIEHO JIETAJIBHBIX CIIy4aeB B TEUEHHE BCETO CPOKA SKCIICPUMEHTA.

OmpeneneHo, 4To MOIU(UIMPOBAHHBIA JKEJIATHH OTHOCHTCS K MalOTOKCHYHBIM BemectBaM — 4 wiacc mo I'OCT
12.1.007-76. DLs, 3T0i nmumeBoi 100aBKU IIPU BHYTPIDKEIYTOYHOM BBEJICHUH JIAOOPATOPHBIM KXHUBOTHBIM (Oe€ible MBIIIN)
npessimaer 5000 mr/kr.

KiroueBbie cjioBa: MOOUGUIMPOBAHHBIN JKeIaTHH, OCTPas TOKCUYHOCTb, OeJIble MBILIH, THOeb )KUBOTHBIX, HMMOOU-
JM3aIMs KIETOK, JOKIMHUYIECKHE UCCIIEI0BAaHMUS, IEPOPATbHOE BBEJICHHE CYCIICH3UH.

Determination of modified gelatin acute toxicity on white mice

Vovkogon A., Merzlov S.

An effective way to increase resistance of the enzymes and microorganisms of sourdoughs for sour milk drinks to the
inhibiting factors of the environment is to stabilize them by immobilizing on different carriers (matrices). In the research
institute of food technologies and technologies of processing of livestock products of the Bila Tserkva National Agrarian
University a technology for manufacturing modified gelatin as a carrier for immobilization enzymes and microbial cells of
sour milk yeasts was developed. Considering that this substance is a new food supplement, therefore, it is necessary to con-
duct its preclinical studies. Along with the immobilization of enzymes, lately, much attention is being paid to immobilization
of cells and sub-cell structures. This is justified by the fact that during the use of immobilized cells the need for isolation and
purification of enzyme preparations is eliminated, and constant synthesis of cells by its own enzymes allows conducting ca-
talysis processes during a long period of time. In addition, the immobilization of cells on large particles of the matrix makes
it easy to separate them at the final stage from the culture fluid without destroying them with the preservation of the asepsis.
This makes it possible to use such cells many times and abandon the complex and laborious operations of the previous devel-
opment of the producer biomass. Immobilization of cells by incorporating into various gels, membranes, fibers is based on
chemical and physical interactions. Chemical methods are used less frequently than other methods and are not suitable for the
immobilization of living cells. Inclusion of cells in the composition of gels, membranes and fibers are used much more wide-
ly. With this method of immobilization cells can maintain viability and in the presence of the nutrient medium to multiply in
the surface layers of gels. Immobilized microorganisms are also used in the food industry. The most common practice is
brewing and winemaking. A common carrier for the immobilization of enzymes and cells is the native gelatin nutritional
supplement, which is obtained by prolonged thermophysical treatment of collagen of skin, bones, cartilages and hoofs. Thus,
the purpose of our work was to study the acute toxicity of modified gelatin in white linear mice. Determination of acute tox-
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icity of modified gelatin was carried out under conditions of vivarium of the Bila Tserkva NAU on white mice. During the
first experiment, groups of three heads in each were formed. Animals were given a suspension of a dietary supplement,
providing its administration with modified gelatin at doses of 5 mg, 50, 100 and 200 mg per kilogram of body weight. During
the second experiment, groups were formed six heads in each. Mice were injected with a suspension of modified gelatin for
1000, 2000, 3000, 4000 and 5000 mg / kg of body weight. Investigated suspensions of modified gelatin were injected into the
stomach through the oral cavity once (one or two doses over a certain period of time) using a metal probe with a welded tin
head. Observations for mice were carried out for 14 days. The degree of toxicity of the food additive was established in ac-
cordance with GOST 12.1.007-76. The handling of the material during the determination of acute toxicity of the modified
nutritional supplement of gelatin was carried out according to the methods set in the monograph. The experiments were car-
ried out in accordance with the provisions of the European Convention for the Protection of Animals, used in experiments
and other scientific purposes (Strasbourg, 1986). As a result of 14 daily monitoring of laboratory mice, it was found that the
suspension of modified gelatin in doses ranging from 5 to 200 mg / kg body weight (first experiment) did not cause animal
death (DLO). It should be noted that animals did not change their ethological characteristics: the mice moved freely, respond-
ed to stimuli, ate food and drank water. There was no disturbance of the functions of the gastrointestinal tract in animals.
After administration of modified gelatin suspension at doses ranging from 1000 to 5000 mg / kg body weight, no fatal cases
were observed during the observation period. Intra gastric administration of the studied food additive at doses of 1000-4000
mg / kg did not have a negative effect on the behavior of mice. These animals showed no appetite disturbances, no coordina-
tion of movement. Clinical signs remained unchanged during the experiment. At doses of modified gelatin, 5000 mg / kg
mice refused to eat for some time. However, after 9-10 hours, experimental mice began to eat food. Thus, modified gelatin
belongs to low-toxic substances — 4 classes according to GOST12.1.007-76. Its DL50 at intra gastric administration to labora-
tory animals (white mice) is greater than 5000 mg / kg. Key words: modified gelatin, acute toxicity, white mice, animal
death, immobilization of cells, preclinical studies, oral administration of suspension.

Key words: modified gelatin, acute toxicity, white mice, animal death, immobilization of cells, preclinical studies, oral
suspension administration.
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JUHAMIKA PO3MHOXEHHSA BEPMUKYJIBTYPU
B MIPOMUCJIOBUX YMOBAX 3A BIIVIUBY I'VMUILAY

HaBeneni pe3ynbraTd JOCIIDKEHHS BILIMBY ['yMinigy Ha po3MHOXKEHHSI YePBOHOTO KaliopHIHCHKOTO YepB'ska Ta gac-
TOTY 3yCTPiYaJbHOCTI BEPMUKYJIBTYPH 3 PI3HOIO MacOIO B MPOLIECi BEpMUKYIILTHBYBAHHS IPOTIAroM 6 micsiiB. BcranoieHo,
o Ha KiHeub jociuimkeHHs (180 meHw) y rpymi 3 ryMiHOBOIO NOOAaBKOIO KiJIBKICTh BEPMHUKYJIBTYpH 3pocia Ha 21,1 %
(p<0,001) BiZHOCHO KOHTPOJIIO.

JonaBanus ['yMinigy 10 MOXKHMBHOTO CyOCTpaTy CYTTEBO HE BIUIMHYJO HAa YacTOTY 3yCTPIiHaJIbHOCTI BEPMMKYJIBTYPHU 3
pI3HMMH MacaMH y KOHTPOJBHIH Ta JocnimHii rpynax Ha 135 nens mocmimkenns. Ha kiHelb eKCIIEpHUMEHTY y TOCIIJHIN
rpymi HalbiIbIIA KUTBKICTE OCOOMH 4epBOHOTO KamiopHiHcEKOro uepB’ska ckinanana 64,7 % 3 cepenuboro macoro 0,21-0,40
T BiJl 3aTJILHOT KUIBKOCTI BEpMUKYIBTYPH.

Kunrouogi cioBa: 6iomaca, BepMuKyIbTYypa, ['yMiniz, 3ycTpidaiabHiCTh, HAKOIMUCHHS, CEPEIHs Maca.

IMocTtanoBka mpodaemu. Haituactime y 6ioTeXHOIOriYHOMY BUPOOHMIITBI 3a MepepoOKH OpraHi-
YHUX BiJIXOJIIB BUKOPUCTOBYIOTh BEPMUKYIBTYDPY Eisenia fetida, sika po3moBCIOKEHA IO BCBOMY CBi-
Ty [1]. biomaca 4epB'skiB Oarata Ha MOBHOWIHHUM OUIOK, SIKMH HEOOXIAHUH MU POCTY Ta PO3BUTKY
KHUBOTO OpraHi3My, TOMY ii IOIJIBHO BUKOPHUCTOBYBATH K KOPMOBY O1JIKOBY n00aBKy [2, 3, 4]. bio-
Maca BEpMUKYIBTYPH MICTUTh TaKOX ps 010JOTIYHO aKTHUBHHX PEUYOBHUH Ta (PEPMEHTIB, IO € BHKO-
pUCTOBYBATH 1i y (hapMarieBTU4IHIH IPOMHUCTOBOCTI [5, 6, 7]. IlepCIIeKTUBHUM SBIISETHCS TOIITYK HO-
BUX CII0OCOOIB MiABHUIICHHS €(EKTUBHOCTI BEPMHUKYJIBTHBYBAHHS Jis1 010TEXHOJOTiYHOTO BUKOPHC-
TaHHS, 110 3JICKUTH BiJ POCTY, PO3BUTKY Ta PEIPOAYKTUBHUX SKOCTEH riOpuma depBoHOro Kaidop-
HIMCBHKOTO YepB'sKa.

AHaJi3 0cTaHHIX T0CHiIKeHb Ta myoJrikamiii. Bimqomo, mo migBuieHHs e(h)eKTUBHOCTI BUKOPHC-
TaHHS BEPMHUKYIBTYpH E. fetida B 610TEXHOIOTIYHOMY HPOLIECi MOXKIIMBO AOCITTH LUIIXOM 301JIbIICH-
HS HAKOTIMYCHHS 6ioMacu ocoOmHaMu abo IMiIBHINEHHSAM PEIPOIyKTUBHOI (PYHKIIIT IPH 3acTOCYBaHHI
010JIOT'1YHO aKTHBHHUX PEYOBUH CHHTETUYHOTO Ta MPUPOIHOTO MOXOo/pKkeHHs [8, 9, 10, 11, 12].

© Ieiicyn A. A., Crenuenxo JI. M., 2017.
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V nmitepaTypi HEIOCTAaTHRO MPEICTABIICHI IaHI IMIOA0 BIUIMBY IpEIapaTiB TYMiHOBOI IPUPOIH Pi3-
HOT'O TIOXO/IXKCHHS Ha HAKONMUYEHHSI 610Mac JOIOBUX YEPB'SIKiB.

Bionoriuno aktuBHa Ao6aBka rymiHoBoi npupoau ['ymimix [TY ¥V 15.7-00493675-004:2009] Bi-
JIOMa CBOIMH PETYJIATOPHUMH Ta aJaNTOTEHHHUMH BIACTHBOCTSIMH, aKTHBHO 3aCTOCOBYETHCA y TBa-
puHHUIITBI Ta nraxiBHANTBI [13,14]. Beranomneno, mo ['ymimia y ckiami HMOXHBHOTO cyOcTpaTy
CHpUSIB aKTHBALii penpoAyKTHBHOI QyHKLIT BepMuKyabTypu [12]. Ilpore BrumB ['yminigy Ha po3m-
HOKCHHSI T10pHIa 4epBOHOTO Kalli(hOpHIHCHKOTO YepB'ssKa B TPOMHUCIOBUX YMOBaX HE JOCTiKyBaBCsl.

MeTa q0cCaigKeHHs] — BUBYHTH BIUTHB [ yMITiTy y CKJIazi IMOXKHUBHOTO CyOCTpaTy Ha PO3MHOMKEH-
Hs Ti0pUIa YepPBOHOTO Kalli(pOPHIHCHKOro YepB'siKa B MPOIIeCi BEpMUKYIbTUBYBAaHHSI.

Marepianx i MeToguka xociaimkeHHs. J(ocmimpkeHHs TpoBoMwIM B yMoBax Bepmudepmu TOB
«IIpuponHi 010TEXHOIOTI» M. 3aMOPIXKAKS, TKa € BUPOOHUKOM 0i0TYyMYCY, PIAKOTO TYMIHOBOTO TIpe-
napaTy Ta 6iomacu BepMHUKYJIbTYpH. O0'€KTOM HOCITiIKEeHHSI OyB riOpua 4epBOHUX KamiopHiHCHKHX
yepB’skiB. [loxkuBHUM cyOcTpaToM ciyryBaja cymim 3 ¢pepmenToBaHoro raoro BPX ta ¢epmenrtoa-
HOTO COHSIITHUKOBOTO JYIINHHHS (BiAXiJ TpUOHOTO BHUPOOHUIITBA) y criBBimHOMEHHI 9:1. BypTn
dhopmyBanu po3mipom 5x0,5x0,15 M, sKi 3aceisyid BEPMHKYJIBTYPOIO Y KIJILKOCTI 5-7 THC. B cepel-
HpoMy Ha 1 M°. CBixuii cy6eTpaT mapom 7-10 cM po3noAisIu no Beiit mosepxai Gypra 1 pa3 Ha 7-10
1i6 Ta 3BONOXKYBaIM BOOK. Y TPHUMIIICHHI MATPHMYBaIH TeMieparypy y mianaszoni 21-24 °C ta
BOJIOTICTh CyOCTpaTy B jiana3oHi 65-78 %, 10 Bi/MOBIJIa€ TEXHOJIOTIYHAM YMOBaM KyJbTHBYBAHHSI.
Buninsumm KOHTPOJIBHI Ta JOCTiIHI OypTH, SIKI BIIPI3HSUIMCS TUM, IO Y JHOCIIiHI TPYNH BHOCHIN 0i0-
JIOTIYHO aKkTHBHY m00aBKy ['ymimig y KigbkocTi 15 MI/Kr cyxoro cyOcTpary y BUTJISII PO3YHHY
1 pa3 Ha Mics1b, a Y KOHTPOJIbHI — TOTOXKHUHN 00'eM BOJM. BepMHUKYITETUBYBAHHS TPUBAJIO MPOTITOM
6 MICHILIB.

VY Oyprax 3 inTepBajoMm 45 ni6 BinOupaan TOUYKOBI MPOOM BEPMUKYIBTYpH, 3 SKUX TOTYBalH ce-
penHi mpoGu Ta mepepaxoByBanH ii Kimbkicts Ha 1 M”. Ha 135 Ta 180 meHb ZOCTIIKCHHS BU3HAYAIH
Macy 0COOMH ri0puaa YepBOHOr0 Kali(hOpHIHCHLKOTO YepB'saka 3 cepeanbol npodu. CTaTUCTHYHI pO3-
paxyHKH BUKOHaHO 3a JoroMororo pegakropa "Microsoft Excel".

OcHOBHi pe3yJbTaTH J0caiIxeHHs. Pe3ynbTat NpoBEeOeHUX OOCTIHKEHb mokasanu (puc. 1),
1110 3aCTOCOBYBaHHs 010JI0TYHO aKTHBHOI 100aBKH ['yMiJTi y KIJIBKOCTI 15 MI/KT y CKJ1a/i MOKUBHOTO
cyOcTpary B mpoleci BEpMUKYJIbTUBYBAHHS CIIPHSUIO POCTY Ta PO3BUTKY BEPMHUKYIBTYPH, aKTHUBALi]
PEeNpOaYKTUBHOI (BYHKIIIT, IO TPOSIBISETHCS Y 301bIICHHI KITBKOCTI OCOOMH BEpMUKYJIBTYPH.
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Puc. 1. InHamika po3MHOKeHHS BEPMUKY.IbTYPHU

Ha nouaTky gociipkeHHS B KOHTPOJIBHI Ta JOCTIIHI OYpPTH B CepeaHHOMY 3aCeIILTN 10 7 THC. Ue-
pBsikiB Ha 1 M”. Ha 45 1eHb eKCIIEPUMEHTY y IPYIIi, B SIKY BHOCHIN Oi0JOTiYHO akTHBHY 100aBKy I'y-
MiJTiJI, KiTBKICTh YepB'sKiB B cepeHboMY 3pocia Ha 13,9 % (p<0,01) BiZHOCHO KOHTpOMIO. IX Kisb-
KiCThb Y KOHTPOJBHIN rpymi 3pocna B 2,1, a y nocnigniii — B 2,4 pa3u MOPiBHSAHHI 3 MOYaTKOM JOCIi-
mxeHHs. Ha 90 meHs crioctepekeHHS y TPYIN, 3a JoAaBaHHS ['yMuTiMy IO MOXUBHOTO CyOCTpaTy Ki-
JBKICTh OCOOMH BEpMUKYJIBTYpH 3pocia Ha 16,1 % (p<0,001) BizHOCHO KOoHTpOmt0. [TopiBHSHO 3 TO-
YaTKOM JIOCTIKEHHS KUTbKICTh Ti0puaa 4epBOHOTo Kauli(hOpHIMCEKOro YyepB’sika B KOHTPOJIbHIN TPy
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30iIbInMIachk B 4,3, a y gociianiid — y 5,0 pasiB. Ha 135 nenp mocmimkenss ['yMiTig y CKIaal MoK1UB-
HOT'O CyOCTpaTy CHpHSB POCTY KiJIBKOCTI 0COOMH BepMHKYIbTYpH Ha 19,7 % (p<0,001) mopiBH:IHO 3
KOHTpoJeM. B To# yac, y KOHTposIbHil Ta AOCHiAHIN Tpynax iX KinekicTh 3pocna B 9,0 ta 10,9 pasis
BIJITOBITHO TIOPIBHSIHO 3 TTOYATKOM JociimkeHHs. Ha kinenp mociimkenas (180 neHs) y rpyti 3 TyMi-
HOBOIO J00aBKOIO KiIbKiCTh BepMHUKYIbTYypu 3pocia Ha 21,1 % (p<0,001) BiZHOCHO 10 KOHTPOIIIO.
BopaHouac KiTbKIiCTh YepBOHOTO KaTi(OpHIHCHKOTO YepB'saKa y KOHTPOJBHIH Ta NOCHiIHIH rpymnax 3po-
cray 16,9 ta 20,7 pasiB BillTOBITHO MOPIBHAHO 3 TOYATKOM IOCHTIDKEHHSA. OTXe, BHeCeHHS [ ymimimy
JI0 MOKUBHOTO CYOCTpaTy CHPHUSIO 30UIbIICHHIO KITBKOCTI OCOOMH riOpHa 4epBOHOTO KaslihOpHIM-
CBKOT'0 4epB’siKa. MOKIINBO, TAKHH PICT MOB'SI3aHUN 3 POCTOM Ta PO3BUTKOM BEPMHUKYJIBTYPH, 8 TAKOXK
aKTHBaLi€lo 11 penpoayKTUBHOT QPyHKIIT [12].

3axoHOMIpHOCTI BIUTMBY [ 'yMiTiy Ha 301IBIIIEHHS KUTBKOCTI OCOOWH YepBOHOTO Kali(opHIiHCHKO-
ro 4epB’aka (puc. 1) mpoTsarom 6 MicsiiB BEpMUKYJITHBYBaHHS OMHCY€ETHCS KCIIOHEHITIAIbHOIO KPH-
BOIO 3 I0CTOBipHicTIO: R*=0,9992 — kouTponsHa rpyma (1), R*=0,9975 — nocnigHa rpyma (2).

¥y =3536,9¢"7"%% (D)
y =3508,7¢%7%* Q)

Kpim Toro, mocmimpKeHHS YacTOTH 3YCTPiUaJbHOCTI BEPMHUKYJBTYPH 3 PI3HOIO MAcOI0 MOKa3alio
(puc. 2.), o Ha 135 geHp JOCHiHKEHHS KUTbKICTh 0COOMH 3 MiHIManbHOIO Macoro (0-0,20 r) y KOHTpOJIb-
Hili Ta JOcTiHiA rpynax Oyna Maibke OJHAKOBOIO 1 ckianana 27,3 ta 26,7 % simnosinHo. Haiibinkima Ki-
JBKicTh 0co0uH 3 Macor 0,21-0,40 r crioctepiraeThest y KOHTPOI i Aochimi Ta ckiamae 58,7 t1a 61,3 %
BiAmoBiiHO. Ha ocoOuHu yeps'skiB 3 macoro 0,41-0,60 r y koHTpoti Ta nocmiai npunagae 10,7 ta 14,0 %, a
3 Macoro 0,61-0,80 r y KOHTPONBHIM Ta AOCHIAHINA TPyIax peECTPYyBAIACh MaJla KUTbKICTb.
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Puc 2. Bapianiiina kpuBa npupocry 0iomacu Ha 135 neHn nociaigKeHHs,
P- yacToTa 3ycTpivanbHOCTI BepMUKYJIbLTYPH 3 MIEBHOIO Oiomacoro, %

3aKOHOMIPHOCTI BIUIMBY [ yMiniy Ha 4acTOTY 3yCTpidaibHOCTI BEPMUKYJIBTYPHU 3 MIEBHOIO MACOIO
(puc. 2) Ha 135 meHb BEPMUKYJIBTHBYBAHHS OIUCYETHCS TOJIHOMOM 3-TO MOPSAKY 3 JTOCTOBIPHICTIO:
R’=1 — xonTponbra rpymna (1), R?*=1 — nocnigna rpyma (2).

y=19,557x> —157,01x> +365,48x — 200,69 (1)
y=19,222x" —156,33x” +369,1 1x — 205,33 )

3a JOCTiHKEHHS] YaCTOTH 3YCTPIdadbHOCTI BEPMUKYIBTYPH 3 PI3HAMH MacaM{ Ha KiHEIb JOCIi-
okeHHs (pucto 3) Oylio BCTaHOBIICHO, IO HaiOLNbIIA KiNBKICTh YEPB'SKIB 3 MiHIMAIBHOIO Macolo
(0-0,20 r) Oyma y KOHTpOJBHIN Tpymi i cknaxana 26,7 %, a 'y gocmignii nume 13,3 %, mo #a 50,2 %
MEHIIIE 32 KOHTPOJIb.

V 1eii nepioll y KOHTPOJBHIN TPy KiIbKICTh 4epB'skiB 3 Macoro 0,21-0,40 r cxianae 44, 7 %, a 'y
nocmigHii — 64,7 %, mo Ha 44,8 % Oinbiue 3a KOHTPOJb. B KOHTPOMNBHIM Ta JOCTIHIN rpymax BepMH-
KynsTypa 3 Macoro 0,41-0,60 r ckiamae 27,3 Ta 20,0 % BiamosigHo, a 3 Macoro 0,61-0,80 T B KOHTpO-
TBHIN Ta AOCTIAHIN TPyIIi Oyina B HE3HAUHIM KUTBKOCTI 1 ckiamana 1,3 ta 0,7 % BiAmoBigHO.
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Puc. 3. Bapianiiina kpusa npupocty 6iomacu Ha 180 reHb 10C/1iIzKEeHHS,
P- yacrora 3ycTpiyanbHOCTI BepMHKYJILTYPH 3 IEBHOIO Oiomacoro, %

3aKOHOMIPHOCTI BIUTUBY [ 'yMiIily Ha 9acTOTY 3yCTPidaIbHOCTI BEPMHUKYIBTYPH 3 TIEBHOIO MACOIO
(puc. 3) na 180 meHb BEpMUKYIHTHBYBAHHS OIHUCYETHCS TOJTIHOMOM 3-TO MOPSAKY 3 JTOCTOBIPHICTIO:

R’=1 — kouTponbHa rpyna (1), R>=1 — gocigna rpyma (2).
y =4,4444x° —44,333x% +119,89x — 53,333 @)

y=20,222x> —165,33x> +417,78x — 255,33 2)

OTtxe, Ha 135 ngeHp HOCHIMKEHHS y KOTPOJIBHIM Ta MOCHiAHIN Tpynax 4acToTa 3yCTpi4ajbHOCTI
BEpMUKYILTYpH 3 Macoro 0-0,20; 0,21-0,40; 0,41-0,60; 0,61-0,80 BiamoBimHO MaiiKe HE BiApI3HsIIAC.
o crocyeThcs KiHI €KCIEPUMEHTY, TO y JHOCHiAHIN Tpymi Hai0iiblIa KiNbKicTh 0COOMH YepPBOHOTO
KaJidopHilickKoro 4epB’sika ckinaaana 64,7 % 3 cepenuboro macoro 0,21-0,40 T Bix 3aranpHOT KiJIBKO-
CTI BEpMHUKYJIBTYpH. MU BBaXka€Mo, 110 II¢ MOB'SI3aHO 31 30LIBIIEHHAM KIJIBKOCTI T10pHIa Y€pBOHOTO
KaITi(pOPHIHCHKOr0 YepB’sika, TOOTO 3GiMBIICHHSIM WILIbHOCTI momyssimii Ha 1 m°. HaitGinpmmit pict
KUTBKOCTI 0COOWH BEPMUKYJIBTYPH y AOCIIAHIA IPYIi, MOKJINBO, OB’ SI3aHO 31 3HWKCHHSIM Ba)KKHX
MeTajiB y 6iomaci yepBoHOTO KamiopHiiickkoro deps’sika 3a BBy I'yminiay [15]. Takwmii pict Bep-
MUKYJIBTYPH MOXKE OJTHOYACHO MPU3BOIUTH 10 OLIBIIOIO HAKOMUYCHHS T'yMIHOBHX PEUOBHH y OioTy-
MYycCi IOPiBHSHO 3 KOHTPOJIBLHUM BapianToM [16].

BucnoBku. BeranosieHo, mo ['yminin y ckiaai OKMBHOTO CyOCTpaTy CHpHsB 301IBIICHHIO KiTbKOC-
Ti 0coOuH BepMuKyYIbTYpH Ha 21,1 % (p<0,001) BiqHOCHO KOHTPOJIIO Ha KiHEIb CIIOCTEPEKEHHSL.

Ha nouatky croctepesxensst ['yminig He BIUITMBa€e Ha PO3MOiN BEPMUKYIBTYPH 32 Macoro. B kiHmi
JOCHIKEHHS! KUTBKICTh 0COOWH BEPMUKYIIBTYPH 3 CEPEIHBOI0 MACOI0 3pOCcTae y 1,4 pa3u MOPiBHSIHO 3
KOHTPOJIEM.
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JluHamMuKa pa3MHOKeHHs] BEPMUKYJIbTYPbI B IPOMBILLIEHHBIX YCI0BHAX N0 AeiictBueM ['ymuiauaa

Ieiicyn A.A., Ctenuenko JI.M.

[TpuBeneHbI pe3yNIbTaThl HCCIACIOBaHMUs BIHsAHMUS [ yMUTHIa HA pa3MHOXKEHHE KPAaCHOTO Kaur(OPHUIICKOTO YepBs U 4Ya-
CTOTY BCTPEYaeMOCTH BEPMUKYJIBTYPHI C pa3HON Maccoi B Ipoliecce BEPMUKYJIBTUBYBAHHS B TCUCHUH 6 MECAIEB. Y CTAHOB-
JIEHO, 4TO K KOHITy HccienoBanus (180 mxeHsp) B rpymie ¢ T'yMUHOBOH 100aBKOH KOJIMYECTBO BEPMUKYIBTYPH! YBEINIMIOCH
Ha 21,1 % (p <0,001) o OTHOWIEHHIO K KOHTPOJIIO.

Job6asnenue ['ymunnaa K nMTaTeIbHOMY CyOCTpaTy CYIIECTBEHHO HE IOBIHSIO Ha YacTOTY BCTPEYaEMOCTH BEPMHUKY-
JBTYPHI € PA3IMYHBIMU MaccaMM B KOHTPOJIbHOW M ONBITHOH rpynmnax Ha 135 nens uccnenoBanus. K koHIy skcrepuMeHTa B
OTIBITHOY TPYIIEe HAaHOOJIbIIEe KOJINIECTBO 0cOo0CH KpacHOTO Kaau(OPHHUICKOTo YepBs COCTABISLIO 64,7 % co cpenHei Mac-
coit 0,21-0,40 T oT 00IIero KOJIN4ecTBa BEPMHUKYIBTYPEL.

KnroueBble ciioBa: 6uomacca, BepMHUKYJIBTYpa, [ yMunua, BcTpedaeMocTb, HAKOIUICHHE, CPEeIHAS Macca.

Dynamics of reproduction of vermiculture in industrial conditions under the influence of Humilid

Geisun A., Stepchenko L.

The article dedicates to the results of the study of impact of Humilid on the reproduction of the red Californian worm
and the frequency of occurrence of vermiculture with different weights in the process of vermicultivation for 6 months.

The stadies were conducted under conditions of vermifarm of “Natural Biotechnology” (Zaporizhzhya), which is a
producer of vermicompost, liquid humic drug and biomass of vermiculture. The object of research was a hybrid of red
Californian worm. The nutrient substrate was a mixture of fermented manure of cattle and fermented sunflower husk (wastes
of mashroom production) in the ratio of 9: 1. Clamps formed 5x0,5x0,15 m size and they were sown with vermiculture in the
amount of 5-7 thousand average per 1 m” Fresh substrate was distributed by layer of 7-10 cm across surface of the clamp.
Once every 7-10 days it was watered. The room temperature maintained in the range of 21-24 °C, substrate humidity was the
in the range of 65-78 %, which corresponds to the technological conditions of cultivation. Research clamps differed from
control clamps by the presence of biologically additive "Humilid"[TU 15.7-00493675-004:2009] in an amount of 15 mg / kg
of nutrient substrate, which was contributed once per month. Vermicultivation performed within 6 months.

There were taken spot samples of the vermiculture in the clamps with intervals of 45 days, of which were preparing me-
dium samples and were recalculating their number per 1 m* (square meter).On the 135" and the 180" days of our research
there were defined the mass of the red hybrid Californian worm from the medium sample. The statistical calculation has been
done with the help of the editor "Microsoft Excel".

At the beginning of our research work in control and research clamps in average were settled 7 thousand worms per 1 m*. On
the 45" day of the experiment the amount of worms has grown up on 13,9 % (p<0,01) in relation to control in the clamps, where
were put biologically active feed addition of “Humilid”. Their number has increased by 2,1 times in the control group, and in the
research group it has increased by 2,4 times in comparison with the beginning of our research. On the 90t day of the research the
number of vermiculture beings has increased on 16,1 % (p<0,001) in the group, where we put Humilid to the nutritional substrate in
relation to the control one. In comparison with the beginning of our research the number of the red hybrid Californian worm has
increased by 3,4 times in the control group, and it has increased by 5,0 times in the research group. On the 135" day of the research
Humilid in mixture with the nutritional substrate facilitated to the increase of the number of vermiculture beings on 19,7 %
(p<0,001) in comparison with the control. At the end of the research (180 day) the number of vermiculture has increased on 21,1 %
(p<0,001) in the group with the addition of “Humilid” in comparison with the control. At the same time the number of the red hybrid
Californian worm in the research and in the control groups has increased by 16,9 and 20,7 times accordingly with the beginning of
the research. Thus, the adding Humilid to the nutritional substrate has facilitated to the increase of the number of vermiculture be-
ings. Possibly, such increase is connected with the growth and the development of the red Californian worm, and also with the acti-
vation of its reproductive function.

Besides, the research of the frequency of the occurrence of vermiculture with different mass has showed us that on the
135™ day of the research in the control and the research groups the frequency of the occurrence of vermiculture with masses
0-0,20, 0,21-0,40, 0,41-0,60, 0,61-0,80 accordingly almost weren’t different. Concerning the end of the experiment the big-
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gest number of the red Californian worm was 64,7 % with the middle mass 0,21-0,40 g from the total number of vermiculture
in the research group. We consider, that it is connected with the growth of the number of the red hybrid Californian worm,
that is the growth of the population density per Im’ . Probably, the increase of the number of vermiculture beings in the re-
search group is connected with the decrease of heavy metals in biomass of the red Californian worm under the influence of
Humilid. Such growth of vermiculture can cause at the same time the bigger accumulation humic substances in biohumus in
comparison with the control variant.

It has been found that Humilid in mixture with the nutritional substrate facilitated to the increase of the number of ver-
miculture beings on 21,1 % (p<0,001) according to the control at the end of the observation.

At the beginning of the observation Humilid doesn’t influence the division of vermiculture according to its mass. At the end of
research the number of vermiculture beings with medium mass increases by 1,4 times in comparison with the control one.

Key words: biomass, vermiculture, Humilide, occurrence, accumulation, average mass.
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KAPKAMY I1.M., kaua. 6ion. Hayk
MAUIKIH 10.0., BIVIBKEBHUY B.B., kanauagatu c.-T. HAyK
binoyepxiscokuii HayionanvHuli azpapHuil yHigepcumem

BIL/IMB HA ITPOJIYKTHUBHI TA BIZITBOPIOBAJIBHI SIKOCTI I'YCEI
3IOJOBYBAHHS TPOPOIIEHOI'O 3EPHA PIBHUX 3JIAKOBUX KYJIBTYP

Ha ocHOBI NPOBEACHUX JIOCIIPKCHb BCTAHOBJICHO MO3UTHUBHUI e()eKT BiJl 3rOJ0BYBaHHS 3¢pHA SUMCHIO Ta BiBCa y HPO-
POIIEHOMY BHTJIS, IO CHPYSIO IiJBHUIIEHHIO 30€peXKEHOCTI, KPallOMy PO3BUTKY SIMIIENIPOBOAY 1 SEYHUKIB Ta 301IbIICH-
HIO HECYUOCTi ¥ MacH sielb ryceil gociiguux rpyn. Haiibinpmmit Banosuii 36ip — 6104 twt. Gyno orpumano y 3-if mociigHii
rpymi, sSKiii 3rof0ByBaiy MpopolieHuit oBec y kinbkocti 30 r Ha rou./no0y, o Oyno BiporigHo (3a P<0,05) Ginbiue Big KOH-
TposibHOI rpynu Ha 657 wT. sieupb. CyTTEBHI BILIMB 3rOJOBYBAaHHS MPOPOLICHOTO 3epHA SIMMEHIO Ta BiBCa CHPABISLIIO 1 Ha
BIAITBOPIOBAJIbHI SIKOCTI T'yCaKiB, I10 COPHUSIIO OTPUMAHHIO Y AOCIIJHUX IPYHax BHINOI BUBOAUMOCTI S€Lb i BUBOAY TYCEHST
Ha 1,6-2,3 % Ta 0,6—1,7 % MOpIBHIHO 13 KOHTPOJIBEHOO TPYIIOKO.

Kutiouosi citoBa: rycu, popolieHe 3epHo, 30epekeHiCTb, HeCydicTh, Maca S€Ilb, 3aIUli JHEHICTb S€Ib, BUBIT MOJIOIHSKY.

IocTaHoBKa MPo0GIeMH, aHAJI3 OCTAHHIX JOCHiMKeHb i myOJikauiii. B ocTanni poku cmocte-
piraeThcs TEHJACHINSA IO BIAPO/HKCHHS TaKOi Tayly3i NTaXiBHHUITBA SK TYCIBHHUIITBO, SKE€ € OJHIEI0 3
HAHOUIBIN TPaIUIIIHHUX Tany3eldl TBapUHHHUITBA YKpaiHu. [lepcreKTUBHICTh PO3BUTKY T'YCIBHHUIITBA
BH3HAYAETHCS PAIOM (PaKTOPIB, 3 SIKUX BAKIUBUM € TOIIBIIS.

OpmHnM 13 HalOLIBIT €hEKTHBHUX MPOCTHX, TOCTYITHUX 1 HEJOPOTHUX CITIOCOOIB IMiIBUIIICHHS BiTaMiH-
HOI MIOBHOIIIHHOCTI KOPMiB, 0OCOOJTMBO Y 3UMOBHI1 TIEPiOJ1, € TPOPOIICHHS 3IAKOBUX KYIbTYp [2, 5].

EdexTuBHICTS 3r0I0BYBaHHS MPOPOIICHOTO 3¢pHA Y pallioHH Kyper-HeCydoK, KypaaTr-OpoiiepiB
Ta OaTHKIBCHKHMX CTaJ ITHIII, JOBEACHA OaraTbMa IOCITITHWKAMHU. B HOCTIIKEHHSX, TIPOBEICHUX Y
Bepxwniii ABcTpii Ha Kypsix-Hecyukax |8-TH)KHEBOTO BiKy, 3a 3rOIOBYBaHHS OpPTraHIYHMX KOPMIB i3
gacTkoBOIO 3amiHOI0 (10 %) 3epHa MIIEHMIII MPOPOIIEHUM 3€PHOM Li€l KyIbTypH, BCTAHOBICHO 30i-
JBIIEHHS HECYYOCTI Ta S€YHOI MAacH Kyped. ABTOpaMH BiAMI4eHO Kpally IEepeTpPaBHICTH KOPMIB i
3MEHIIeHHS X crokuBaHHsA Ha 15-20 % [6].

Y nochimKeHHX i3 TOMIBII 0aThKIBCHKOTO CTaga M’sicHOro kpocy «Hubbard» BcTaHoBneHO, 110
3r0JIOBYBaHHS IMIBHAM JIiHiT M77 MpOpPOIIEHOT0 3epHa MIIeHNI Y KinbKocTi 15 % Bix 3arampHOi Macu
KOpMy y Tiepioft i3 62 10 68 THKHS KUTTS CIPHSIIO TIBUINCHHIO 3aITiTHEHOCTI Ta BUBOTY MOJIOIHS-
Ky Ha 2,2-2,4 % Ta 2,9-3,1 % BiamnoBigHo [6].

3a BHKOPHUCTAaHHS B PAalliOHI T'yCel TiJpONOHHOI 3€JieHI BCTAHOBJIICHO CYTTEBWH BIUTUB HA iXHI
MPOAYKTHBHI MOKa3HUKH. Tak, 3a BBeneHHs B pamioH Big 20 1o 30 % TrixpomoHHOT 3eNeHi B JOCTia-
HUX Ipynax crnoctepirany 30insmenHs Hecyyocti Ha 1,4-3,8 %, Buxoay iHKyOamiifHuX 1 3aIUTiAHEHUX
siertb Ha 0,81-1,8 Ta 1,52-3,05 . Oinblre, HiXk y KOHTPOJIBHIN Tpyi [7].

[IpopolieHHs 3epHa, K METOJ IMiArOTOBKM KOPMIB, OCOOIMBO HEOOXITHUI IMepen MOYaTKOM 1 B
TIepio/T BUKOPUCTAHHS SIENb JJIS 1HKyOaIlii 1 HaCHIHKYBaHHS, a TAKOXK TO3BOJISIE MiABUIIUTA B HHOMY
BMICT BiTamiHiB rpynu B i Bitaminy E.

[poporyBaT 3epHO MOXKHA JBOMA CIIOCO0aMH. 3a MEepIIoro, 1o MUPOKO 3aCTOCOBYETHLCS B ITa-
XIBHHYHMX TOCHOJAPCTBAX, 3€PHO MPOPOUIYIOTh MPOTATOM JBOX JHIB, TOOTO JIO HAKJIILOBYBAHHS Ta-

© Kapkau I1.M., Mamkiun }0.0., Bintskesuu B.B., 2017.
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POCTKiB. 3a APYTOro Croco0y 3epHO MPOPOIIYIOTh MPOTATOM JAEKUTHKOX JTHIB IO TIOSIBU 3€JICHOTO KH-
JUMa, BUCOTA SIKOro Moxe gocsarata 15— 20 cm 3a 7-8 mouis [4, 5, 6].

B octanHi poku 1151 aKTHBi3alii porecy NpopoCTaHHs HACIHHA BUKOPUCTOBYIOTh Pi3HI METOAH, &
came: 00poOKa 3epHa yJIbTPa3ByKOM, IIPOPOIIYBaHHS 3€PHA ITiJ] AI€0 CBITJIa BUAMMOI AUITHKU CIICKT-
pa Ta yasTpadioseTOBOro BUIIPOMIHIOBAHHS.

Mertoro gociixkennsi Oyjao BUBYCHHS BIUIMBY Ha MPOJAYKTUBHI Ta BiATBOPIOBAIBHI SKOCTI I'ycel
3rOZI0BYBaHHS ITPOPOLICHOT0 3ePHA Pi3HUX 37TaKOBHX KYIBTYP.

Marepiaj i MeToguka gocaigxkennb. [ gociiny, mpoBeneHoMy Y (hepMepChKOMY TOCTIOIAPCTBI
KuiBcbkoi obnacti, Oyno BimiOpano 540 rycuns ta 180 rycakiB 06atbkiBcbkoro craaa 180-meHHOrO
BiKy IOpoJy KyOaHCBKa, SIKUX PO3IUIHIIN Ha TpH Ipynu i3 chiBBigHomeHHAM 3:1 (To6to mo 180 ry-
cuHb 1 60 rycakiB y KOXKHii), IKHX YTPHUMYBaJIH Y OKPEMHUX CEKIiSAX NTaITHUKA. Po3maBaHHS KOPMIB
Ta HaIyBaHHS KOXHOI TPy AOCHiAY 3MiHCHIOBaIM Bpy4uHY. KpiM roiBHULb 1 HaImyBajlOK KOXKHA Ce-
Kuis Oyna oOnagHaHa THi3OaMy, BCTAHOBJICHUMH 13 po3paxyHKy 1 rHi3no Ha 2 camku. Tak sk 1 mepen-
0avaocs TEXHOJIOTIYHUM MIPOCKTOM PEKOHCTPYKIIIi MTAITHUKA, KOJKHA CEKITisl MTAlTHHKAa Maja OKpe-
MUY BHUXiJ HA BUTYJIBHHA MalTaHIUK O mTanrtHuka po3mMipoM 240 KB.M.

TeXHOIOTIYHO MpOoLeC MPOPOLLYBaHH 3epHA 3AiICHIOBAIN Y MiACOOHOMY MPUMIIIEHH] NTAIIHUKA,
Jie 3HaXOJUTHCS EJIEKTPOBOJOHATPIBAY 1 CTeaxi Ui MpopouryBaHHs 3epHa. [lepen mpopouryBaHHIM
JI000BY HOpPMY, TOOTO 8 KI' SUMEHIO Ta BiBCa BUCHIAIN Y METAJCBI KOpUTA 1 3aJIMBAIH TCILUIOK BO-
noto Ha 10-12 roguH y coiBBigHOMIEHHI 3:1, Micist 4Oro po3CHUNAIM MO SAMMKaX mapoM 2-3 cM 1 po3-
MilllyBaji Ha CTeJa)axX, SKi OCBITJIIOBAIN KOMIAKTHUMH JIIOMiHECLIEHTHUMH JIAMIIAMHU JICHHOTO CBIiT-
na (4100 °K) 3a temmepatypu 18-20 °C. KoxHi 9OTHpH TOAWHA 3€PHO 3POITYBaJI BOJOIO KIMHATHOI
TEMIIepaTypH 0 MOSBH Yepe3 TPU AHI MApPOCTKIB po3MipoM mpuOIu3HO 5-6 MM. KoxHOro mHs 110
NpoLeaypy MOBTOPIOBAJIH MIiCIIS 3TOAOBYBAaHHS FOTOBOI MApPTii MPOPOIIEHOTO 3epHA.

3rimHO 31 CXEMOIO AOCTiAy, HaBelMeHIH y Tabmuili 1, BIAMIHHICTE MK TpymamMu JOCTIAY MO0
BILTUBY Ha IMPOIYKTHBHI Ta BIATBOPIOBAIBHI SKOCTI T'yCEeH MPOPOIICHOTO 3¢pHA PI3HUX 3EPHOBUX KY-
JBTYP TOJIATaNa B HACTYITHOMY:

- KOHTPOJIbHIM TpyIi NPOTATOM BCHOTO NMPOAYKTHBHOTO IMEPiOAY 3TOJOBYBad KOMOIKOPM 3TiIHO
13 HaBeACHUM BHIIIE perenToM y 1031 230 1, a came 115 r Bpanti i 115 r micmst o6igy;

- ApyTiil JociimHil rpymi KOMOIKOpM 3a/aBalli TAKOX 3a JiBa 3rOJOBYBaHHS: 3paHKy Tuibku 100 r
KOMOIKOpMYy, SIKH{ HE BMIIIlyBaB 3epHa SUMEHIO, Y micastobigaio roaiemio — 100+30 r mpoporeHoro
3epHa STYMEHIO;

- TpeTift JocmiaHil rpymi KOMOIKOPM 3allaBajii TaKOXK 3a JIBa 3TOJAOBYBaHHS: 3paHKy TuThkH 100 T
KOMOIKOpMYy, SIKHH HE BMIIILyBaB 3epHa BiBca, y micisio0inHio roaiemio — 100+30 r mpoporieHoro 3e-
pHa BiBca.

Jlns BUBYCHHS MPOAYKTUBHUX Ta BIATBOPHHUX SKOCTEH ryceit Oyiau BUKOPHUCTAHI JaHI 300TEXHi-
YHOTO OOJIIKY HECYUYOCTI, 3aIUIiJHEHOCTI SI€Ih, BUBOIY MOJIOJTHIKY, 30€pEKEHOCTI TIOTOMIB S, >KUBOI
MacH Ta BUTpaT KopMiB Ha 1 kr mpupocty. ExoHOMiIuHY eheKTHBHICTh PO3paxoBYBajH BiANOBIAHO
JI0 ICHYIOUMX METOAMK 3TifHO 3 (aKTUYHMMH JaHHMH, SKi OTPUMAJH MiJl Yac MPOBEACHHS HaIINX
nmociiaiB. BapialiifHo-cTaTHCTHYHY 00pOOKYy MaHWX 3IIHCHIOBAIIA 3a JOTIOMOTOI0 mporpamu «Cra-
THUCTHKA.

Tabmuns 1 — Cxema npoBeJeHHsI 10CJily 3 BABYEHHS BIIMBY HA NPOAYKTHBHI Ta BiATBOPIOBAJILHI AKOCTI ryceii
NMPOPOIEHOr0 3ePHA Pi3HUX 3¢PHOBHX KYJILTYP

L B T.4.
Fovia noci Kinbkictp Jlo6oBa naBanka B DAHKOB B T.4.

pyna Aocmiy NTHUL B TPYIIi, TOJI. KOMOiKOpMYy, T roIZI . }; y micis100iAHIO TOMIBIIIO, T
1 KOHTpOIbHA 240 230 115 115
2 pocnigHa 240 230 100 100 +30 r npopoILEeHOro 3epHa SUMEHIO
3 nmocnigHa 240 230 100 100430 r npoporieHoro 3epHa BiBca

OcHOBHI pe3yabTaTH J0CHiT:KeHHs. Ha mincraBi mpoBeaeHUX JOCTiKEHh BCTAHOBJICHO, 110 TY-
CH JTOCITITHUX TPYI MaJIM KpaIluid pPO3BUTOK PEMPOAYKTHBHUX OPTaHiB, OUTBITY )KUBY Macy, iHTEHCH-
BHIIIIE TIEPETPABIIOBAJIM IMOKMBHI pEYOBUHHU KOpMy. Tak, micjs ¢hopMyBaHHS Ipyn Aociaiay y Biri 180
JIHIB Ta MOYATKY ITiIBUIIICHHS CBITJIOBOTO JHS JJIs TYCOK i3 8 10 10 Togun y apyTiid MOCTiAHIA rpyri
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TiepIie stifrie 3’ siBustocs y Birti 206 AHIB, Y TPETiH rpyIni — 1mie Ha aBa AHi panime — y 204 1mHi, TOi K Y
KOHTPOJIBHIN rpyni —y Biui 211 nHis.

Sk BUOHO i3 pucyHKa | 3a mepiuuii Micsiub NPOAYKTUBHOCTI y TPETil JOCTiIHIN Tpymi, SIKii 3r0-
JIOBYBAJIH TTPOPOIIICHE 3EPHO BiBCa, OyJI0 OTpUMAHO 2,7 IT. SEMb HA CEPEIHIO HECYUKY, TOI K Y KOH-
TPOJIbHIH TpyTi — 2,4 mT. Pi3HUIS Ha KOPUCTHh MOCIITHUX TPYI CIOCTEpIiraiacs i B MOJAIBII MICSII
MPOJAYKTUBHOCTI.

Tak, MK MPOTYKTHBHOCTI y BCiX TPYyMax MOCIHITY MPUIIATAE HA TPETIH MICSIh TPOIYKTUBHOTO TIe-
pioxy. Ilpn oMy TIpu OTpUMaHHI 332 TPH MICAIl Y KOHTPONBHIN Tpym — 9,4 mT. s€nb, y APYTid Ta
TPETii MOCHigHuX Tpynax Oymo orpumano Ha 1,8-2,4 mrT. senp Outbme. JuHamika HaJaXOJHKCHHS
SIENb 110 TPYIAX TMOKa3ye, 10 y Tpymnax J0CIidy 3a 3rof0BYBaHHS MPOPOIIEHOTO 3¢pPHA KUIBKICTh SIEIh
Ha CEePEIHIO HECYUKY 1 B TIOJAIBIIHNX MICAIX Oyia OUTBIIOI0 TOPIBHIHO 13 KOHTPOJIBHOIO TPYTIOL0.

1180
"‘1-1.!._20

5,60 / oA 780

.10
240
1 2 3 4 5
| —1xowrp. = 2 pocnin 3 nocnin_|

Puc.1. lunamika KiIbKOCTI fiELb HA CEPEHIO I'YCKY-HECY4YKY NPOTArOM HPOAYKTHBHOIO mepioay.
EdexTUBHICTh 3aCTOCYBaHHS IIPOPOIICHOrO 3¢pHA IJIs HopMai3alii (hi3i0I0riyHol AisJIbHOCTI ITi-
ITBEPIKYETHCS JTOCTIDKEHHSIMHE PEITPOTYKTUBHAX OPTaHiB CaMOK Yepe3 MICAIb BiJI MOYATKY IPOTYK-
TUBHOTO Tiepiony. A came y 210-nmeHHOMY Bili i3 KOKHOI TPy fociigy Oyio 3a0uTo mo 3 rojioBH
CaMOK, BiJ] TKHX JOCIIIFINA PO3BUTOK IX PEIPOAYKTUBHUX OpraHiB (Tabi. 2).

Tabmuns 2 — Po3BUTOK penpoayKTHBHMX OpPraHiB rycok y 210-genHomy Biui mo rpymax aociiny (m = 3)

IToxasHuk
I'pyna . &
JloBxuHa siilienpoBoay, cM Maca situenposoay, r Maca sieunuka, r
1 KOHTpOJIbHA 82,3 87,1 442
2 mocmigna 82,8 88,2 45,6
3 mociigHa 84,2 88,9 46,3

[IpoanaiizoBaHi MOKa3HUKH CBiAYaTh MPO KPAIIUN PO3BHTOK PETPOAYKTHBHUX OPTaHIB y T'yCOK
JOCIITHUX TPy Y MbOMY Bimi. Tak, JOBKHWHA SHIIETIPOBOAY B TyCOK TPETHOi MTOCHTITHOI Tpymu Oyia
po3suHeHa Ha 1,9 % Oinbiue, Maca siinenpoBogy — Ha 1,8 1 seunnka — Ha 2,1 % MOPIBHSHO 3 aHANO-
ramMu KOHTPOJBHOI rpymu. Jlpyra gociifHa rpymna nepeBuIyBaia 3a IUMH MTOKa3HUKaMU KOHTPOJIbHY
rpyny Ha 0,5; 1,1; 1,4 % BinmosimgHO.

CyTTeBHI BILUTUB 3T0JIOBYBaHHS MPOPOIICHOTO 3€pHA SYMEHIO Ta BiBCa YMHHJIO 1 HA BiITBOPIOBA-
JBHI 3AAaTHOCTI TycakiB, II0 COPHUSUIO OTPUMAHHIO Kpalloi 3aIulifHEHOCTI S€lb y MOCTIIHUX TpyIax
(88,2-89,4 %) mportu kouTponpHoi Tpymu (87,7 %). Lle crnpusiyio OTpIMaHHIO BUIOI BUBOAMMOCTI
SI€b 1 BUBOJLY TYCEHST, SIKi OYJIH Y OCTIMHUX rpymnax Oimpimmmu Ha 1,6-2,3 % Ta 0,6—1,7 % nopis-
HSTHO 13 KOHTPOJIBHOIO TPYIIOHO.

PesynbpTaTi 3BaskyBaHHS T'ycei 0aTBhKiBCHKOT'O CTala Ha MOYATKY MOCHTIAY 1 B KiHII TIPOIYKTHB-
HOTO Iepiony, HaBeAeHI y TaOauIll 3, MOKa3yIOTh, IO 3a BIPOIiIHO OJHAKOBOI KMBOI MacH Ha IodYa-
TKY MPOAYKTHBHOTO IEPiOAY y BCiX Tpymax JOCHiLy B KiHII NPOAYKTUBHOTO IEpiony >KMBa Maca
T'YCOK MaJla TEHAEHIIO O 3MEHIICHHS, 10 MOB’A3aHO 13 BUCOKOIO SIEYHOIO IPOIYKTHBHICTIO CAMOK.
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Ane y TOCHIIHUX Tpylax XMBa Maca caMOK Majia He3HayHe MEepPEeBUIICHHS MOPIBHAHO i3 KOHTPOIb-

HOIO IPYIIOIO.

Tabmuus 3 — ilunamika :KMBOI Macu 10pocjIoro 6aTbKiBcbKkOro craaa ryceii (n=10)

r JKuBa Maca ryceil Ha mo4aTKy JKuBa maca ryceii Ha KiHeIlb
pyna HPOAYKTUBHOTO Iepioay, I HPOAYKTUBHOTO Iepioay, I
Jocniny - -
camui CaMKH camii CaMKH
1 KOHTpOJIbHA 5432+61,4 4514+68,15 5634+64.,48 4474+35,13
2 pocnigHa 5329+64,54 4554+58,46 5763+53,24 4506+46,86
3 nmocnigHa 5361+60,64 4529+51,28 5798+38,52 4516+42,11

BonHodac, )xuBa Maca T'ycakiB y KiHITI POXYKTUBHOTO MEPioAy 301UTbIIMIACS 1y HOCHITHUX TPY-
max IepeBakalia TycakiB KOHTPOJIBHOI TpymH BinmoBigHo Ha 129-164 r. Ane pizHuiig Oyima HEBIpoOri-
JTHOIO.

Sk cBimuaTh pe3ynabTaTH, HaBEACHI y TaOmuIl 4, 32 5S-MiCSIIHUNA TTPOIYKTUBHUN TIEPioJ BiJ KOHT-
POJIBHOI TPYIH, SKi 3rOAOBYBaIN TUTBKH CYXHH KOMOIKOpM, Oyio oTpumano 5447 miT. si€mb, TOII
SIK Big 2-1 mocmimHOi rpymu, sSIKid 3ToJOBYBall MPOTATOM NEPioAy AOCHiAY MPOPOLICHUH SUYMiHBb Y
kipkocTi 30 T Ha roiu./mo0y, Oyno orpumano Ha 321 mr. seup Oinbme. Haibinbmmii BanoBuit 36ip —
6104 mT. Oyio orpuMaHo y 3-i JTOCTIAHIHN TpyIli, SKii 3r0A0BYBaN MPOPOIICHHN OBEC YV KiTHKOCTI
30 r Ha roi1./n00y, 1o Oyio BiporigHo (3a P<0,05) Ginbliie Bif KOHTPOJIBHOI IPYIIH HA 657 MLIT. S€Ib.

Tabmuns 4 — [loka3HUKH NPOAYKTHUBHOCTI Ta BiATBOPIOBAJILHOI 3AaTHOCTI ryceii mo rpymax

I'pyna Baunosuii 36ip Hecyuicrb, 36epexeHicTh, Maca 3an{11;[- Buzin BH].SOZM_
nocniny S€Lb, IT. T % S€Lb, T Heretb Tycenat, MIetb
) - > sienb, % % sielb, %o
1k 5447 30,6 93,3 142,14232 87,7 62,5 71,3
270 5768 32,4 93,8 144,2+19,6 88,2 63,1 72,9
31 6104* 34,1* 942 148,7+28,3 89,4 64,2 73,6

Sx BUAHO i3 maHuX mi€l >k Tabnumi 4, JOCHigHI TPYNH MEPEBUILYBaIN KOHTPOJIBHY TPYIY 5K
3a HECYYICTIO Ha CepEeIHIO HECYUKY, TaK 1 3a Macoro S€ib. Tak, HECyJiCTh Ha CEPEIHIO HECYUKY Ta
Maca sielp gocaigHux rpyn Oynu Ha 1,8-3,5 mT. Ta 2,1-6,6 T OULIBPIIMMH BITHOCHO KOHTPOJBHOT
TPYIIH.

3a nepion mocmixy 30epexkeHicTs moroiis’s Oynaa Ha 0,5-0,9 % BumIO0 y TOCTIIHUX TpyHax Mopi-
BHSIHO 13 KOHTPOJIBHOIO.

BucnoBku. Ha mifncTaBi npoBeaeHUX JOCHIIKEHb BCTAHOBIICHO MMO3UTHBHUI e€(EKT BiJ 3r0J0BY-
BaHHS 3epHa AYMEHIO Ta BiBCa y MPOPOIICHOMY BHIJISL, IO CHPHSIIO MiABUILEHHIO MPOIYKTUBHUX Ta
BiZITBOPIOBANIBHUX SKOCTEW Tyceil. Tak, HecydicTh Ha CepeTHI0 HECYUKY Ta Maca S€lb TOCTITHUX TPYI
Oymu Ha 1,8 —3,5 mT. Ta 2,1— 6,6 T OLTBITUMU BITHOCHO KOHTPOILHOI TPYIIH.

Take mokparieHHs MOKa3HUKIB HAIIEBHO MOSCHIOETHCS TMOJIMIIEHHSIM BiJHOBJICHHS BIacHOI Qep-
MEHTAaTHBHOI CHCTEMHU TyceHd, IHTCHCHBHIIINM IMEPETPaBIIOBAHHAM KOPMY, IO 30UIBIINIO JOCTYII-
HICTh TIO)KUBHUX PEYOBHH, 3MIHUAJIO MIKpPOOHY IMOMYJIAIIIO B KAMICYHUKY. Y HAIINX CKCIIEPUMEHTAX Y
cmaOKux rycei, siki Oynu BUOpaKyBaHi 1 3a0HMTi MPOTATOM MPOXYKTHBHOTO Tepiody, Oyia CTOHIIEHa
KMIIKOBA CTiHKa ¥ Ha TPETHHY 3MCHIICHA IMOBEPXHS CIM3YyBaToi OOOJOHKH, MiJBHIIEHA CEKpeLis
[ITYHKOBOTO COKY.

CyTTeBUI BIUTMB 3rOJIOBYBaHHS MPOPOIICHOTO 3¢pHA SIMEHIO Ta BiBCAa YMHMJIIO 1 HA BIATBOPIOBA-
JBHI 3JATHOCTI T'yCaKiB, PO IO CBiIYaTh BUCOKI MOKA3HUKH 3aILTiTHCHOCTI S€Ib Y TOCHIIJHUX Ipymax
(88,2—89,4 %), mpotu koHTpOoNbHOI (87,7 %) 1, IK pe3yabTaT — OTPUMAHHS BHIIO1 BUBOJUMOCTI SE€IH
1 BUBOZY TYCEHSIT, SIKi OyJin y HochigHuX rpynax Oinpmmmu Ha 1,6 2,3 % ta 0,6—1,7 % mopiBHSIHO i3
KOHTPOJIBHOIO TPYIION0.

Ha miacTaBi mpoBeaeHUX MTOCHTIHKEHb MOXKHA 3pOOUTH BUCHOBOK MPO JOMUIbHICTD 3T0IOBYBaHHS
MPOPOILICHOT0 3epHa 3JIAKOBHX KYJBTYp NTHUI, OCKIJIBKH IiJ] 4ac MPOPOILYBAHHS 3MIHIOETHCS CTPYK-
Typa BOJIOKOH 3€pHA, MOJIIIIIYEThCS IEPETPABHICTH KOPMY, 1110 301IBIIY€E TOCTYIHICTh MOKUBHUX Pe-
YOBUH 1 3MiHIOE MIKpOOHY MOMYJISALII0 B KUIIEYHUKY NTHLI. Taki HO3WTHBHI 3MiHH, IO BiAOYyBarOThCS
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MIPOTSTOM BCHOTO MPOAYKTHBHOTO TIEPiOAY, CIIPHUSIIOTH MiABUINCHHIO MPOTYKTHBHUX Ta BiATBOPIOBA-
JIBHUX SIKOCTEM ITOTOJIIB 5.
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BinsiHue Ha MPOAYKTHBHbIC H BOCIIPON3BOAUTEIbHbIE KaYecTBa ryceil CKapMJIMBaHUsl MPOPOCHIEro 3epHa pas-
HBIX 3JIAKOBBIX KYJIbTYP

Kapkau II.M., Mamkun 10.A., buaskesuu B.B.

ITpoBeneHs! HCCIEOBAHMS 110 M3YYCHHUIO BIIMSHUS IIPOPOIIEHHOTO 3e€pHA Pa3IMYHBIX 36PHOBBIX KYJIBTYp Ha IPOIYKTH-
BHBIC ¥ BOCIIPOM3BOANTEIEHEIE KauecTBa I'yceil.

VYcTaHOBIEHO MOJOKHUTENBHEIN 3(P(EKT OT CKapMIMBaHUS 3€pHA SIIMEHS ¥ OBCAa B IPOPOLICHHOM BHAE, YTO CHOCOOCT-
BOBAJIO MOBBIIMIEHUIO COXPAHHOCTH, JIy4IIEMY Pa3BUTHIO SHIIEBOA U SIMYHUKOB, a TAKXKE YBEIHUCHHUIO SIMIIEHOCKOCTH M Mac-
CBI UL Tycel ombITHBIX rpymil. Haubonemuii BanoBoii c6op — 6104 mt. 66U1 HOMy4YeH B 3-i ONBITHON TpymIe, KOTOPOH CKa-
PMIIMBAIIK TIPOPOLICHHBIN 0Bec B KoiudecTBe 30 T Ha TOJI./CYTKH, 4To ObUTO HocToBepHO (mpH p < 0,05) Gosbliie KOHTPOIIb-
HOM rpymnmsl Ha 657 wT. sui. CyliecTBEHHOE BIUSHAE CKapMIIMBAHHS MPOPOIEHHOTO 3epHa SUMEHS U OBCA OKa3bIBAJO M Ha
BOCIIPOU3BOJUTEIbHBIE KadecTBa I'ycel, CIIocOOCTBOBAJIO MOYYEHHIO B OIBITHBIX IPYIMIAX BBICHIEH BEIBOJUMOCTH SIHIl M
BbIBOJIA IrycaT Ha 1,6-2,3 % u 0,6-1,7 % 1o cpaBHEHUIO C KOHTPOJIBHOMN IPYIIION.

KnroueBble ciioBa: TycH, IPOPOIICHHOE 3€PHO, COXPAHHOCTD, IHIIEHOCKOCTh, Macca SIUIl, OIUIOZOTBOPEHHOCTH SUII,
BBIBOJ] MOJIOJTHSIKA.

The impact on the productive and reproductive qualities of geese by feeding sprouted grains of different cereals

Karkach P., Mashkin Y., Bilkevych V.

The aim of our research was investigated the impact on the productive and reproductive qualities of geese by feeding
sprouted grains of different cereals.

On the basis of these experiment found out that the research groups of geese had the best development of the repro-
ductive organs, biger live weight, intensevly digested nutrients of feed. So, after the formation of groups experiment at the
age of 180 days and start raising geese daylight from 8 to 10 hours of daylight in the second experimental group was the
first egg at the age of 206 days, the third group — for two days earlier — at 204 days, while the control group — at the age of
211 days.

During the first month of performance in the third experimental group, which is fed sprouted grain oats, received 2,7
eggs on average laying hen, while the control group — 2,4 eggs. The difference in favor of the experimental group was ob-
served in the following months performance.
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Thus, top of the performance in all groups experiment accounts for the third month in a productive period. In this case,
upon receipt of the control group — 9,4 eggs in two and three experimental groups were received on 1,8-2,4 eggs more. Dy-
namics of eggs receiption in groups shows that in the groups at feeding experiment sprouted grains by the average number of
eggs laying hens and in subsequent months was higher compared to the control group.

The efficiency of using sprouted grains to normalize the physiological activity confirmed by researches of reproductive
females one month from the beginning of a productive period. Namely in 210 day age from each experiment group was
scored by 3 female head, from which explored the development of their reproductive organs.

The analyzed indicators show better development reproductive organs of the research groups of geese at this age. Thus,
the length of the oviduct in geese of the third experimental group was advanced by 1,9%, more weight oviduct — by 1,8 %
and ovarian — by 2,1 % compared with the control group. The second research group exceeded these indicators on control by
0,5; 1,1; 1,4%.

Significant influence of feeding sprouted barley and oats was on reproductive ability of geese, which contributed to ob-
taining the best fertility of eggs in research groups (88,2-89,4%) compared with the control group (87,7%). This contributed
to higher output derivability eggs and goslings that were in the experimental groups higher on 1,6-2,3% and 0,6-1,7% in
comparison with the control group.

The weighting results of geese breeder at the beginning of the experiment and at the end of productive period shown that
the same live weight at the beginning of a productive period in all groups at the end of the experiment productive period
geese live weight tended to decrease, due to high egg productivity females . But live weight of females from research groups
was a slight excess in comparison with the control group.

At the same time, the live weight of males geese at the end of productive period increase and experimental groups domi-
nated geese control group respectively by 129-164 g But the difference was in the probable.

According to the results of a 5-month productive period of the control group, which feed only dry mixed feed, received
5447 eggs, while the 2 nd experimental group, which is fed during the period of the experiment sprouted barley in an amount
of 30 g per head/day were obtained for 321 eggs more. The highest total yield of — 6104 eggs were obtained in the 3rd exper-
imental group, which sprouted oats fed in an amount of 30 g per head/day, which was significantly (at P<0,05) than the con-
trol group to 657 eggs.

Research groups exceeded the control group both in the average egg laying hen and eggs by weight. Thus, the mass of
eggs for research groups were relatively higher by 2,1-6,6 g in the control group. During the experiment the safety of live-
stock was on 0,5-0,9% higher in the experimental groups compared to the control.

Thus, on the basis of these researches we can conclude the feasibility of feeding sprouted grain cereals poultry, since the
fiber structure varies germination of grain, improved digestibility of feed, which increases the availability of nutrients and
changes the microbial populations in the gut of poultry. Such positive changes taking place throughout the productive period,
enhance the productive and reproductive characteristics of poultry.

Keywords: geese, sprouted grain, safety, egg production, egg weight, egg fertilization, output of young.
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INFLUENCE OF MIXED LIGAND COMPLEXES OF ZINC, MANGANESE,
COBALT WITH SUPPLEX SE AND COPPER SULFATE AND POTASSIUM
IODITE ON THE MILK PRODUCTIVITY OF HIGH-PRODUCTIVE
HOLSTEIN BREEDS OF GERMAN SELECTION

Jlnst oTpHMaHHS €KOJIOTIYHO YUCTOTO MOJIOKA i3 BUCOKONPOAYKTHBHUX KOPIB TOJIITHHCHEKOT IIOPOJIM HIMEIBKOI celle-
KIii Ta Kpamoro 3acBOEHHS MIKPOEJIEMEHTIB OpraHi3MaMH €KCIIepUMEHTAIbHUX TBApUH O HU3bKOKOMIIOHEHTHUX KOPMO-
BUX cyMillIell BBOJWIN KOMOIHOBaHI KOPMOBI KOHIICHTPATH 3 PI3HUMH PiBHAMHM 3MIINIaHUX KOMIUIEKCIB IIMHKY, MapraHIfio
Ta KobanbeTy, Supplex Se, cynbbaty Mini, Hoauay Kaiiroo, SKUH JOMOBHHUB MOXHUBHY CYMII M0 Ta HOIOM 10 HOPMH, a
KOHLIEHTPALIIO CeJIHYy BPEryJOBald A0 NOKa3HUKIB 0,3 MI/KI KOPMOBOi CyMilli cyxoi pedyoBHHH. Y KOPMOBIH cymimri
KOpiB 1-i KOHTPOJILHOT IPyNH 1032 LWHKY Ta MaHTraHy cTaHoBmia 10 60,8 mr / Kr cyxoi peduoBuHH, a K0b6anbTy - 0,78 Mr /
kr. Jlo3u nuHKy Ta MaHrany - 60,8 mr / kr, a kobanety - 0,78 Mr / Kr Martiro mokasajad HailBULIMH BUXiJ MOJIOKa 3 eKCIIe-
PUMEHTAIBHUX KOPIB y MONEPEAHFOMY €KCIEpUMEHTI. Y HbOMY KOPOBH TOJIIITHHCHEKOT IIOPOJIH, YKPATHCHKOT YOpHO-01101
MOJIOYHOI Ta yKpalHChKOI 4epBOHOI MOJIOYHOI mopix Oymu 3amydeHni y nepmi 100 quiB makranii. /lo3a nHHKY, MapraHIfio
Ta KobansTy Oyna 30inpmena Ha 10% ais KopiB Apyroi eKCliepUMEHTAIBHOT TPYIH, s KOpiB 3-1 eKCIIepUMEHTAIbHOT
rpynu, HaBnakH, Oyna 3HwKkeHaHa 10%, Toxi sk Ui KOpiB 4eTBEPTOi Ta M'SATOI eKCHEPUMEHTAIBHUX I'PYI 3HU3MINCS Ha
20% i 30% BignoBigHO.

© Kropyvka Yu., Bomko V., 2017.
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Ha mizxcTaBi nux gaHuX, B X0/l HAYKOBO-€KOHOMIYHOTO €KCIIEPUMEHTY OyJIO BCTAaHOBIICHO, 1[0 30UIBIICHHS KOHIICHTpaA-
il MUHKY, MaHraHy Ta kobansTy Ha 10% B 1 Kr cyXoi pedoBHHH BiTHOCHO IepHIO] KOHTPOIEHOI IPYIH 3a PaxyHOK iX 3Mi-
[IAHUX JIIFAHTHAX KOMIUICKCIB B ITalKaX MOJIOYHUX KOPIB FOJIMMTHHCHKOT HOPOAM HiMenbKoi cenekiii B mepii 100 qHiB nak-
Talil COPHSIN OJICPIKAHHIO HAMBHUILOT MPOAYKTUBHOCTI, TOPIBHAHO 3 KOHTPOJIBHUMH Ta IHIIMMH €KCIIEPUMEHTAaJIbHUMHU IPY-
namu. Haiikparui noKa3HUKH IIOAEHHOTO YO0 MOJIOKa OyiM B KOpPiB 2-i eKCIIEpUMEHTANIbHOI IpyMy, SKa IepeBaxaia Io-
JICHHUH cepenHiil yuiii Mosoka kopiB 1-1 KoHTpousbHOI rpynu Ha 10,8%, TpeTboi excriepuMenTansHol rpynu - Ha 3,9%, 4er-
BEPTOi EKCIIEPUMEHTAIBHOT IpyIH - Ha 6,2% i I1’AT0l eKCriepuMeHTalnbHOT IpynHt - Ha 8,7% 3 MOKa3HUKaMM XKUPHOCTI B 1-if
KOHTPOJIBHIH rpymi - 3,74%, npyriii - 3,78%, tperiii - 3,79%, uerBepriii - 3,80%, a y i’sriid - 3,82%.

VY X0/l HAyKOBO-€KOHOMIYHOTO EKCHEPHMEHTY, J0BEAEHO, 1[0 TeHeTHYHHH MOTEHI[ia] BUCOKONPOIYKTHBHIX KOPIB T0O-
JIITHHCHKOI OPOJY HIMEIBKOI CeNeKIii B IiCOCTENOBIH 30HI YKpaiHu HalKpalle peai3yeThesl IpH KOHIEHTpamnii 1 KT KoM-
OIKOpMY CyXOi pEYOBHHH, MI': IUHK 66,9; MaHTaH 66,9; kobaneT 0,86; cenen 0,3; minp 12 1 fiox 1.1.

KurouoBi ci1oBa: BHCOKONPOIYKTHBHI KOPOBA, MPEMIKC, MIKPOEIEMEHTH, KOMIUIEKCH 3MilIaHHUX JIraH/iB, IHHK, MaH-
raH Ta kobanbT, cynbdaT miai, HoaucTuit kanii, Seplex Se, Jakrauisi, BUXiJ MOJIOKa, BMICT XKUY B MOJIOL, KOMOIKOpM, Jie-
Gbiuut.

Formulation of the problem. In the modern dairy complexes in Ukraine, cows of Holstein breed
with high genetic potential were kept and for its realization the animals need adequate conditions for
their nutritionally complete nutrition, which will provide high milk yields, will restore the cost of their
organism to its production, especially in the first 100 days of lactation, and maintain high reproductive
abilities and long-term use of them [1, 2, 3, 4, 5].

Highly productive cows of the Holstein breed in the first 100 days of lactation intensively use the
body's energy reserves to secrete milk that is not covered by nutrients consumed by feeds, therefore,
have a long negative balance and if it is not eliminated, then lactic productivity is decreased,
reproductive functions are deteriorated, health disorder comes [8, 9]. This is due to the fact that the
maximum productivity of cows manifests itself on the 50-60 day after calving, and the maximum
consumption of food on day 70-80.

In this period, it is necessary to introduce high-quality, easy-to-peer feed with a high concentration
of energy and other nutrients in kg of dry matter in the feed mix. Therefore, when organizing full
balanced nutrition of high-yielding cows in the first place, it is necessary to pay attention to the
consumption of dry matter (DM) of the diet, since DM is a limiting factor for feed intake [10]. While
DM consumption depends on the concentration of nutrients and biologically active substances,
including microelements in it.

It is installed that trace elements stimulate and normalize metabolism, have a positive effect on
immune biological resistance of the organism and life expectancy [5]. Lack of trace elements in diets
leads to a violation of metabolism and the synthesis of protein in the body, to deterioration of health, a
sharp decline in milk productivity, reproductive capacity, as well as genetically programmed,
determined by breed features, high productivity potential. Such changes are develop both in the
mother and in the body of the offspring [6, 7].

Analysis of recent research and publications. An important role in increasing the biological
value of high-yielding cows feeding is played by such normalized trace elements as Ferum, Copper,
Zinc, Mangan, lodine, Cobalt, and unsigned Selenium has not been regulated in recent years yet. The
standardization of which should be carried out taking into account the peculiarities of the
biogeochemical provinces of a particular region of Ukraine.

Studies on the rationing of trace elements in rations and the establishment of their optimal
standards for animals were engaged in B.D. Kalnytskyj [16], S.P. Kuznetsov [18], G.T Klitsenko [17],
V.T. Samokhin [19] et al., which found that when the introduction of trace elements in rations in the
form of their sulfate and chloride compounds, the assimilation of the organism of animals is 5-30%,
which leads to pollution of the environment. The introduction into rations of cows of trace elements in
the form of organic minerals, their assimilation by an animal organism is increased to 90-98% [14,15].

However, materials on the use of organic forms of trace elements such as mixed ligant complexes
Zn, Cu, Mn, Co in rations of high-yielding Holstein breeds of different breeds in industrial complexes
of the Ukrainian forest-steppe are not enough.

The aim of the research is the experimental substantiation of the recipe of improved zonal
premixes for highly productive Holstein cows of German breeding with the use of different doses of
mixed ligand complexes of Zinc, Mangan and Cobalt in combination with Supplex Se, copper sulfate,
iodine potassium and to determine their effect on milk productivity in the first 100 days of lactation
and feed costs per unit of production.
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Materials and methods of research. Scientific and economic experiment on the establishment of
optimal doses of Zinc, Manganese and Cobalt in combination with Supplex Se, copper sulfate, iodine
potassium due to the use of their mixed ligand compounds, they were conducted in the conditions of
OJSC "Terezine" in the Bila Tserkva district of the Kyiv region.

For an experiment for 50-60 days of the dry period, based on the principle of analogues (age,
origin, live weight and milk yield for the previous lactation), 50 heads of cows were selected and
formed 5 groups of 10 heads in each. All selected cows were Holstein breed of German breeding, had
similar productivity of mothers, average fattening and were clinically healthy, kept in identical
conditions and at the same time were brought by the owners to the farm. Scheme of scientific and
economic experiment is shown in Table 1.

Table 1 — Scheme of scientific and economic experiment on cows of Holstein breed of German breeding in the first
100 days of lactation

Number

Groups of goals

Investigated factor

First control FM + mixed ligand complexes of Zinc, Manganese, Cobalt + Supplex Se and copper
10 sulfate and potassium iodite. In 1 kg of DM is found, mg: Zinc 60.8; Mangan 60.8;

Cobalt 0.78; Selenium 0.3; Kuprum 12 and Iodus 1.1

Second experimental FM + mixed ligand complexes of Zinc, Mangan, Cobalt + Supplex Se and copper
10 sulfate and potassium iodite. In 1 kg DM is present, mg: Zinc 66.9; Mangan 66.9;

Cobalt 0.86; Selenium 0.3; Kuprum 12 and Iodus 1.1

Third experimental FM + mixed ligand complexes of Zinc, Mangan, Cobalt + Supplex Se and copper
10 sulfate and potassium iodite. In 1 kg of DM is found, mg: Zinc 54.7; Manganese 54.7;

Cobalt 0.7; Selenium 0.3; Copper 12 and Iodus 1.1

Fourth experimental FM + mixed ligand complexes of Zinc, Mangan, Cobalt + Supplex Se and copper
10 sulfate and potassium iodite. In 1 kg of DM is found, mg: Zinc 42.6; Mangan 42.6;

Cobalt 0.55; Selenium 0.3; Copper 12 and Todus 1.1

Fifth experimental FM + mixed ligand complexes of Zinc, Mangan, Cobalt + Supplex Se and copper
10 sulfate and potassium iodite. In 1 kg of DM is found, mg: Zinc 36; Mangan 36;

Cobalt 0.6; Selenium 0.3; Copper 12 and Iodus 1.1

* Fodder mixture (FM)

Cows before calving and 10-20 days after calving were fed with a few component feed mixes, in
which the hay was used as oatmeal — 4 kg (dry period), alfalfa — 4 kg (after calving), haylage of
cereals and beans — 8-10 kg, corn silage — 15-25 kg, molasses 1-2 kg, and mixed feed concentrate -4,5
kg, respectively.

Research results. The intake of different doses of mixed ligand complexes of Zinc, Mangan and
Cobalt combined with Supplex Se, copper sulfate, iodine potassium in the body of experimental cows, in
the first 100 days of lactation, ensured direct dependence of daily yields on these indicators (Table 2).

Table 2 — Productivity of experimental cows during first 100 days of lactation and expenses of fodder at average by
experiment (M+m, n=10)

Group
Indicator control experimental
1 2 3 4 5
Average daily milk yield for 100 days of the experiment, kg:
Natural fat 47,240,29 48,9:£0,33%* 46,2+0,39 43,440,45%%% | 42 8+0,3]%**
Fat content in milk,% 3,74+0,132 3,78+0,145 3,79+0,164 3,80+0,169 3,82+0,188
4% of fat 44,140,31 46,2£0,36%** 43,8+0,45 41240,52%%% | 40,940,57***
Protein content in milk,% 3,210,122 3,260,134 3,230,140 3,240,147 3,23+0,152
Gross milk yield per cow for 100 days of lactation, kg

Natural fat 4720+28,9 4890+32,7 4620438 4 4340+44.9 4280+30,8
4% of fat 4410+30,2 4620+35,7 4380+42,9 4120+£51,9 4090+56,6
In% to control, 4% fat - 103,6%*** 97,9* 92,0%*%* 90,7***
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From Table 2 it can be seen that the highest average daily milk yield in the first 100 days of
lactation was in the cows of the 2nd experimental group in the feed mix which were injected 10%
more Zinc, Mangan and Cobalt at the expense of their mixed ligand complexes compared with the
control group.

The average daily natural milk yield of cows of the 2nd experimental group prevailed for cows of
the 1st control group by 2.7 kg or by 3.6% (P <0.001). As a result, 4890 kg of milk with a fat content
of 3.78% was obtained from cows of the 2nd experimental group for 100 days of the experiment
against 4720 kg with a fat content of 3.74% of the Ist control group. At that time, the average daily
yield of cows of the 3rd, 4th and 5th experimental groups receiving Zinc, Mangan and Cobalt at the
expense of their mixed ligand complexes by 10%, 20% and 30% less than the cows of the 1st control
group were lower: in the 3rd experimental group — 0.6 kg or 2.12%, in the 4th experimental group —
3.8 kg (P <0.001) or 8.05% and in the 5th experimental group — 4, 4 kg (P <0.001) or 9.3%.

In milk of experimental cows compared to control, although not very noticeable, but the protein
content increased unambiguously (3.23-3.26 versus 3.21% in control).

As shown by the analysis of data obtained in the experiment, 4410 kg of milk of the 4th fat were
obtained from the control group's cows for 100 days of the experiment, while the 2nd, 3rd, 4th and 5th
experimental groups — respectively 4620 kg, 4380 kg, 4120 kg and 4090 kg, or by 3,6% more and by
2,1; 18.0 and 9.3 % less.

Conclusion. The highest productivity was shown by the cows of the Holstein breed of German
breeding, which received feed forage in 1 kg of DM which was, mg: Zinc 66.9; Mangan 66.9; Cobalt
0.86; Selenium 0.3; Copper 12 and Iodus 1.1 at the expense of feed and mixed the ligand complexes of
Zinc, Mangan and Cobalt in combination with Supplex Se, copper sulfate, iodine potassium.

Using in premixes mixed ligand complexes of Zink, Mangan and Cobalt in comparison with
Supplex Se, copper sulfate, iodine potassium doesn’t give the possibility for antagonism between these
microelements.
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BiusiHMe cMeIIaHHBIX JUTAHAHBIX KOMILIEKCOB IIHHKA, MAHTaHeca, KOOAJITa ¢ MOJBOJHBIM ceMelicTBOM M MeJl-
HBIM CyJ1b(aTOM H KaTHIM HOAUTOM HA MOJOYHOH NMPOAYKTHUBHOCTH BbICOKONPOM3BOAUTEILHOIO MOPOABI X0JICTEHHA
HEMELKOro BbIOopa

Kponuga 10., bomko B.

Jlnst momydeHust SKOJIOTHYECKH YHCTOTO MOJIOKA C BBEICOKONIPOMYKTUBHBIX KOPOB T'ONIITHHCKON MOPOJBI HEMEIKOI ce-
JEKIUH U JIYIIero YCBOGHHS MHKPOAJIEMEHTOB OPraHU3MaMH AKCIEPHMEHTAJBHBIX XKMBOTHBIX K HU3bKOKOMIOHEHTHUX
KOPMOBBIX CMecel BBOAMIM KOMOWHHPOBAHHbIE KOPMOBBIE KOHIIEHTPATHI C PA3IMYHBIMU YPOBHAMH CMEIIAHHBIX KOMIIIEK-
COB LIMHKa, MapraHua u kobaneTa, Supplex Se, cynbdaTta meau, Honuaa Kanus, KOTOPBIA TOMONHMI MUTATEIbHYIO CMECh
MeZIbI0 U HO0OM B HOPMY, a KOHLICHTPALMIO CeJIeHa yperyJIupoBaiy K mokasarensm 0,3 Mr / Kr KOpPMOBOH CMECH CyXOro
BelecTBa. B KopMoBoii cMecH KOpoB 1-if KOHTPOJIBHOM TPYIIIBI 1032 [IMHKA U MapraHiia cocrasisuia g0 60,8 Mr / Kr cyxoro
BeliecTBa, a kobanpTa - 0,78 mr / xr. JIo36I nuHKa 1 Maprania - 60,8 mr / kxr, a kobanbTa - 0,78 Mr / K© Marsusi okasajiu
BBICOKHUH BEIXOJ MOJIOKA M3 SKCIIEPUMEHTAIBHBIX KOPOB B IIPEABIAYIIEM SKCIIEPUMEHTE. B HeM KOpOBBI TOJIITHHCKOH HOPO-
IIbI, YKPAMHCKOH 4epHO-0eI0i MOJIOYHON M YKPaHHCKOH KpacHOW MOJIOYHOH rmopox Obuti npuBiedeHs! B nepsbie 100 queit
nakranuu. Jo3a IMHKa, MapraHia u xobansTa ObIa yBenuueHa Ha 10% IiIst KOPOB BTOPOH 3KCIEPUMEHTAIBHOM IPYMIIEL,
JUIsl KOpOB 3-if SKCIIepHMEHTaNbHON TPYIBI, HA000poT, Oblna 3HMKeHaHa 10%, Toraa kak Al KOPOB YETBEPTON M MATON
SKCTIEPUMEHTANIBHBIX TPy CHU3MINCH Ha 20% 1 30% B COOTBETCTBHN.

Ha ocHoBaHMM 3THMX JaHHBIX, B XOJ€ HAYYHO-3KOHOMHYECKOTO SKCIEPHUMEHTa OBUIO YCTAHOBIIEHO, UTO YBEIUYEHHE
KOHIIEHTPALUHY I[MHKA, Mapradua u kobansra Ha 10% B 1 Kr cyXoro BeliecTBa OTHOCUTENBHO MEPBOH KOHTPOIBHOMN TPYIIIBI
3a CYeT MX CMEIIAHHBIX JIMTaHIHBIX KOMIUIEKCOB B MaWKaX MOJOYHBIX KOPOB TONIITHHCKON MOPOJbI HEMELKON CENEKLUH B
niepBbie 100 qHEH TakTanuy CrIocoOCTBOBANH ITOMYIEHHIO HAUBBICIIEH ITPOM3BOAUTEILHOCTH 110 CPABHEHHIO C KOHTPOJIBHBI-
MH U IPYTUMH 9KCIIEPUMEHTAIBHBIMU Ipymnnamy. Jlydinre rmoxazaTenn exXeIHEBHOTO yI0sl MOJOKa ObIIM Y KOPOB 2-H 9KC-
TIepUMEHTAIILHON TPYMITE, KOTOpast Ipeobnaiana esKeJHEeBHBIH CPeJHUA Yo MOJIOKa KOPOB 1-H KOHTPOJBHOM IPYNITEL HA
10,8%, TpeTbeil sKcrepUMeHTaNbHOM Ipynisl - Ha 3,9%, 4eTBepTOl 3KCIEpUMEHTAILHOMU rpymisl - Ha 6,2 % U MATOH’ 3KcIe-
PHMEHTAIBHOM IPYNIEI - Ha 8,7% ¢ MOoKa3aTeIsIMU XKUPHOCTH B 1-if KOHTpoNIbHOM rpymme - 3,74%, Bropoii - 3,78%, TpeTuit -
3,79%, uetBeproii - 3,80%, a B mATOM - 3,82%.

B xone HayYHO-3KOHOMHYECKOTO JKCIIEPHUMEHTA, JOKAa3aHO, YTO FEHETHUECKUH MOTEHIMAI BHICOKOIPOIYKTUBHBIX KO-
POB TOJIIITUHCKOM MOPOBI HEMELKOM CENEKLUH B JECOCTEIIHON 30He YKpauHbI Jy4llle pealn3yeTcs Ipu KOHIeHTpamu 1 Kr
KOMOHKOpMa CYXOTO0 BElIeCTBa, MT IIUHK 66,9; Mapranen 66,9; ko6anet 0,86; cenen 0,3; menp 12 u itox 1.1.

KioueBble ¢10Ba: BEICOKOIIPOM3BOAUTENBHEIE KOPOBA, IIPEMHUKC, MHKPOAJIEMEHTHI, KOMIIIEKCH CMEIIaHHBIX JIMTAH/OB,
IUHK, MapraHer] ¥ Ko0aibT, cyab(aT Meau, HOOUCTHIN Kanui, Seplex Se, lakramusi, BEIXOA MOJIOKA, COJEpIKaHUE XKHPA B
MOJIOKE, KOMOUKOPM, AeHUIIHT.

Influence of mixed ligand complexes of Zinc, Manganese, Cobalt with Supplex Se and copper sulfate and
potassium iodite on the milk productivity of high-productive Holstein breeds of German selection

Kropyvka Yu., Bomko V.

In order to obtain ecologically pure milk from highly productive Holstein cows of German breeding and better
assimilation of trace elements by the organism of experimental animals, to the low-component feed mixes were introduced
mixed feed concentrates with different levels of mixed-alloy complexes of Zinc, Manganese and Cobalt, Supplex Se, copper
sulfate, potassium iodide, which supplemented the feed mix with Copper and lodine to normal, and the concentration of
Selenium was adjusted to 0.3 mg / kg DM (dry matter) forage mix. In the feed mix of cows of the 1st control group, the dose
of Zinc and Mangan was adjusted to 60.8 mg / kg DM, and Cobalt — 0.78 mg / kg. Doses of Zinc and Mangan — 60.8 mg / kg
and Cobalt — 0.78 mg / kg DM showed the highest milk yield results in experimental cows in the previous experiment, in
which the cows of the Holstein, Ukrainian Black-and-White Dairy and Ukrainian Red-Whipped Dairy breeds were involved
in the first 100 days of lactation. The dose of Zinc, Manganese and Cobalt were increased by 10% to cows of the 2nd
experimental group, while the cows of the 3rd experimental group, on the contrary, were decreased by 10%, while the cows
of the 4th and 5th experimental groups decreased by 20% and 30% respectively.

Based on these data, during the scientific and economic experiment, it was established, that an increase in the
concentration of Zinc, Mangan and Cobalt by 10% in 1 kg of DM against the first control group at the expense of their mixed
ligand complexes in the rations of the dairy cows of the Holstein breed of German breeding in the first 100 days of lactation,
contributed to obtaining the highest productivity in comparison with the control and other experimental groups. The best
indicators for daily milk yields were cows of the 2nd experimental group, which prevailed the average daily natural milk
yield of cows of the 1st control group by 10.8%, the 3rd experimental group by 3.9%, the 4th experimental group on — 6.2%
and the 5th experimental group — 8.7% with milk fat in the 1st control group — 3.74%, the second — 3.78%, the third — 3.79%,
the 4-and 3.80% and the 5th — 3.82%.

On the basis of the data obtained during the scientific and economic experiment, it is proved, that the genetic potential of high-
yielding cows of the Holstein breed of German breeding in the forest-steppe zone of Ukraine is best realized at a concentration of 1
kg of DM compound feed, mg: Zinc 66.9; Mangan 66.9; Cobalt 0.86; Selenium 0.3; Copper 12 and Iodine 1.1.

Key words: high productivity cows, premix, trace elements, mixed ligand complexes Zinc, Mangan and Cobalt, copper
sulfate, potassium iodite, Seplex Se, lactation, milk yield, fat content of milk, feed mix, deficiency.
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THTETI' PAJIBHUM BILIUB CTPYKTYPOBAHOI'O ITPEITAPATY MOBEC
HA 3BEPEXEHICTB TA EHEPI'TIO POCTY IOPOCAT-CUCYHIB

INoka3zaHo BIUIMB CTPYKTYPOBAHOTO IMyHOCTHMYJIIOUOTo Hpenapaty Mobec Ha 30epekeHiCTh, €Heprilo pocTy, MOp¢oIIo-
riufi Ta 6Gi0XiMIYHI TTOKa3HUKH NepUPEPUIHOI KPOBI MOPOCAT-CUCYHIB. BBenenns npenapary MobGec y onTumizoBaHiil 1031
CIIPHUSIIO aKTUBALlii MPOLECIB EPUTPOIIOE3Y, METa00Ii3My OpraHi3My TBapuH. IIpH 1IbOMY yCTAQHOBJICHO, LIO HapaHTEepalibHE
3actocyBaHHs1 MoOecy 3aie)KHO BiJl €KCIO3HMIIT CIIPUSIIO 3POCTAHHIO 30ePEKEHOCTI TBAPHH y NOCHIAHUX Tpymax o 90—-100
% mipotu 85,0-96 % y KOHTPOJIBHIi Iy Ta MiJABUIIEHHIO €HEPrii pOcTy NOpocAT-cUCyHIB Ha 12,5-19,0 % y TBapun noci-
JTHUX TPYII.

KurouoBi cioBa: 6ionoridai 0CoONUBOCTI, MOPOCATA-CHCYHH, 30€pEkKEHICTh, PE3UCTEHTHICTh, IMYHOCTHMYJIFOIOYHI
CTpyKTypoBaHuii nmpemapat Mobec, eputporioes, MeTaboIi3M, €Hepris poCTy, peHTaOeIbHICTS.

IMocTanoBka NMpooaeMu. 30EpPEKECHICT MOJIOJHSIKY CBHHEH € aKTyalbHOIO ITPOOJIEMOIO ChOTO-
JIEHHS 100 3a0e3MedeHHs CTa0lIbHOr0 000POTY CTaaa, MiABUINCHHS HOTO MPOTYKTUBHOCTI 3 METOIO
3aJJ0BOJICHHS MOTPEO Cy4acHOTO PHHKY SIKiCHOIO, €KOJIOTIYHO O€3MEYHOI0 MPOIYKIi€I0 TBAPUHHUIITBA.
3aBassKM O10JIOTTYHHUM Ta TOCIOAAPCHKHUM OCOOJHMBOCTSAM CBHUHEH, MaeEMO MOXKJIUBICTH OTPHUMYBATH
I[IHHE 32 TIOKWBHICTIO T4 CMAaKOBHUMH SKOCTSIMH M SICO 32 €KOHOMHHX BHUTPAT KOPMIB 1 KOINTIB, sKi
3a0e3MevyIoTh JOCTaTHIO PEHTA0CIbHICTh CBHHAPCTBA [ 1, 2].

AHaJi3 ocTaHHIX JocaiIKeHs i myOaikamiii. Y pasi 3acTocyBaHHSI Cy4yacHUX TEXHOJIOTiH BeAeH-
HS CBHHApCTBa (IHTCHCUBHI, HAAIHTCHCUBHI) JOCUTh YaCTO BUHUKAE HEBIIIMOBIAHICTh MIX (Di310JI0T14-
HUMH MOXIJIMBOCTSIMH OpraHi3My CBUHEW Ta 30BHILIHIM CEpEOBHUILEM. 32 YMOB CTPECY HAMPYKYETHCS
JiSUTBHICTD ycix cucTeM oprasizmy [3, 4]. [Ipu nboMy ocHOBHE 3aBAaHHs (axiBIiB TBAPMHHHUIITBA MO-
Jisirae y 3aiicHeHHI mpo(diIakTUKKA 3aXBOPIOBAHb Ta MONEPEDKEHHI TUcOalaHCy TOMEOCTa3y OpraHis-
My TBAapWH 1 HABKOJHMIIHLOTO cepenoBuiia [5—9]. Lle, B cBOIO depry, HeTaTUBHO BILTMBAE Ha MPOIYK-
THBHI SIKOCTI CUTbCHKOTOCTIOAAPCHKUX TBAPHH: BIATBOPEHHS, CTIHKICTh JI0 3aXBOPIOBaHb, CHEPTIIO PO-
CTY JKHMBOI MacH, BUKOPHCTaHHS KOPMOBOTO PaIlioHy, 3aTpaTH Mpaili Tomo. ToMy mepen HayKOBISIMH
Ta MPaKTUKaMHU CTOITh 3aBJaHHA IIOJO IMOIIYKY IIJISAXiB 3HWKEHHS BIUIMBY HETaTWBHUX (DaKTOPIB Ha-
BKOJIMIIHBOTO CEPEIOBHILA HA OPTaHi3M CBUHEH, 0COOJIMBO MOPOCST-CUCYHIB, IUIIXOM MOJIMIICHHS 1X
IMYHHOT'O CTaTyCy B paHHii OCTHaTalIbHU nepiof [10].

MeToro J1ociiKeHb 0Y10 BUBYUTH ¢(DEeKTUBHICTh BUKOPUCTAHHS CTPYKTYPOBAHOTO IMYHOCTHMY-
nsTopa Mobec 11 TiABUIeHHS 30€peKeHOCTI Ta EHEPTii POCTY MOPOCIT-CUCYHIB.

Marepian i meToanka pocaigkenss. HaykoBo-BupoOuununii gocuia nposoamwin y TOB «Ma-
JI0aHTOHIBChKE» binonepkiBcbkoro paiiony KuiBcbkoi obmnacti. ¥ mocmiai Bukopuctano 70 mopo-
CAT-aHAJIOTiB, BIK SKHMX Ha IOYATOK JOCIIIy CTAHOBHB BiJl TPhOX 110 I'sATH Ai0. Bymo chopmoBano
BiCIM TPyl MOPOCAT-CHUCYHIB BEIHMKOi 015101 mopoau: ABi KOHTpoibHI (10 romiB) 1 micTh TOCTiAHUX
rpyn 1o 10 roniB y koxHiid. bioJoriuHo akTUBHUII mpenapaTt 3acTOCOBYBAJIN y BUTJSAI BHYTpIlI-
HbOM’SI30BHX 1H’ €KIIH y BHYTPIIIHI# OiK cTerHa. YMOBH TOMIBII Ta YTPUMaHHS TBapuUH OYJIH 1JICH-
TUYHUMH 1 32 OLTBIIICTIO TOKAa3HUKIB BiAMOBIJANN CaHITapHO-Tiri€eHIYHUM BUMoraMm. Mobec 3acTo-
COBYBAJIM MOPOCITaM-CHCYHaM JIBOPa30BO Ha 2—5 NeHb Micis HAPOHKEHHS Ta 3a TPHU-IISATh 1i0 10
BiUTydeHHS BiJ] CBHHOMATKH y Ao3ax 2,0 mi Ha oxHy TBapuHy (3rimao 3 TY YV 24.4-2573778-
006:2007), npu 11bOMY IpenapaT nepea BBEACHHAM JT0AaTKOBO 00POOIISUIN €IeKTPOMAarHiTHUMH BH-
npoMiHOBaHHAME HanBHCOKOI yactotu (EMB HBUY, npunan «I[lomiToH—2») y ekcno3utii Bix 0,5—
10 xpmmmH. CxeMa TOCHTiKeHb IpeacTaBieHa y Tadbmwmii 1. Y mporieci poOOTH BUKOPHUCTOBYBAIIH:
3ooririeniuni, (Jemuyk M.B., 1994), 300TexHiuHi (30€peKEHICTh, CHEPris pOCTY), KIIIHIKO-
¢izionoriuni (Jlesuenko B.1., 2004), mopdonoriuni (Jlesuenko B.L, 2004), Gioximiuni (JIleBuenko B.1.,

© Masnna B.B., JIscora B.II., banauskuii F0.0., By.aeii H.B., Oanmenxo JI.C., 2017.
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2004) ta BapiarifHO-CTAaTUCTUYHI METOIH MOCHTIIKEHB. 3a MiIIOCTITHUMUA TBapUHAMH BEJH CIIO-
cTepexeHHs npoTsirom 60-tu nib.

Tabmums 1 — CxemMa HAyKOBO-IOCHOAAPCHKOro 10CTiAy

Ne KinbkicTs CrpykrypoBanuii Mobec, Excriosuis, | KpaTHicTs BBeAeHHS,
/i T'pyna TBapHH, IOJI. 2,0 mu/ros. XB pasis

1 Hocmina 1 10 Mobec 0,5 2

2 Hocmin 2 10 Mobec 2

3 Hocmin 3 10 Mobec 2 2

4 Hocnin 4 10 Mobec 2

5 Hocmin 5 10 Mobec 7 2

6 Hocmin 6 10 Mobec 10 2

7 KonTpons 10 HectpykrypoBanuit Mobec 1=l 2

8 KonTpons 10 [30TOHIYHNMIT PO3UUH 1=l 2

OcHOBHI pe3yJbTaTH A0caiTxeHHs. [1iq yac BUBYEHHS iHTErPAILHOTO BIUTUBY CTPYKTYpPOBaHOTO
1 HeCTpyKTypoBaHOro Mobecy 0yJi0 YCTaHOBJICHO, IO IPH 3aCTOCYBaHHI y 1031 2,0 MJI/TOJI. KIIIHIYHI
MOKa3HUKH, (PYHKLIT IUTyHKOBO-KUIIIKOBOTO TPAKTY i MOKa3HUKH METabo0Ji3My OpraHi3My TBapuH MO-
PIBHSHO 3 KOHTPOJBHUMH, Oynu Kpaiui. IlinBuIIeHHs eHeprii pocTy KUBOi MacH JOCTITHUX TBapUH
cknagano 31,0 r abo 11,5 % mopiBHSAHO 13 KOHTPOIBHOIO TPYTOI0. J[0MaTKOBUIT MPHUPICT KUBOI Macu
Oprafi3My TBapvH Yy CepeIHbOMY 3a Tepiox fociiay craHoBuB 3a 90 % 36epekenocti 2,0 Kr, MOpiB-
HSTHO 13 KOHTPOJIBHOIO TPYITOt0 (Tadut. 2).

[Tig wac 3actocyBaHHS CcTpyKTypoBaHoro Mobecy y no3i 2,0 mi, momatkoBo odopobienoro EMB
HBUY y exmno3umii 0,5 XB Ha 0HY TBapWHY BHSBIICHO, IO KIIIHIYHI ITOKAa3HUKH, (DYHKIII] IITyHKOBO-
KUIIKOBOTO TPAKTY 1 MOKa3HUKH METa00Ji3My OpraHi3My TBapuH OyJH TeX 3HAYHO Kpallli MOPiBHIHO
3 KOHTPOJIBHUMH aHAJIOTaMH.

[ligBuIeHHs eHeprii poCTy *KUBOI MacH AOCHTIIHUX TBapHH ckiangano 41 r abo 12,5 % mopiBHIHO
3 KOHTPOJIBHOIO TPyNoI0. JlogaTKOBUI IPHUPICT KUBOT MAaCH OpraHi3My OIHIET TBAPHHHM 3a MIEPIOJT T0C-
niny y cepenabomy craHoBuB 2,0 kT 3a 100 % 36epexenocri (Tabda. 2).

Ta6muus 2 — Eneprist pocTy MOpocsSIT-CHCYHIB 32 BUKOPUCTAHHSI HECTPYKTYPOBAHOTO TA CTPYKTYPOBAHOIO iMYHOCTH-
myJsitopa Mobec (M+m, rpamis, y cepentbomy 3a 60 1i0)

KinbkicTs

Ne | I'pyna TBa- Tf[zg I;HT{O}II(a Excrioznmis, Tocsin KoHrpors o 36epexeHicTh, I[O,I[a’[.‘KOBI/IfI

/n puH . XB % HPUPICT, KT
JIOCIIiKEHb,
TOIL

1 |Hocmix 1 10 0,5 304,0+10,1 1=/ 12,5 90 2,0

2 |Hocunin 2 10 311+11,5% 1=/ 15,1 100 24

3 Hocumin 3 10 3 321,0£9,5* 1=1 19,0 100 3,0

4 | Tocnin 4 10 5 318,0+8,9* 1=1 17,7 90 2,9

5 | Hocumin 5 10 316,0+10,7* 1=/ 17,0 90 2,7

6 [Jocmuin 6 10 10 317,0£11,9 =11 17,4 95 2,8

7 Konrpoms 1 10 /1=1/ /=11 301,0+8,7 11,5 95 1,8

8 | Konrpoms 2 10 /1=1/ I3oToniunmit p-u | 270,0+10,5 A 85 /

Ipumirtka: * —p <0,05.

3a BBeneHHs CTpyKTypoBaHoro Mobecy y 1031 2,0 mi/ron., y ekcro3uuii 1 XB Ha OHY TBapUHY
OyJi0 yCTaHOBIICHO, IO IMiABHUILEHHS €HEPTii POCTY KUBOI Macu JAOCIiAHUX TBapuH ckianaio 41 r abo
15,1 % mopiBHSHO 13 KOHTPOIBHOIO IPyTo0. [01aTKOBHIA IPUPICT )KUBOI MacH OpraHi3My TBapvH 3a
nepio 1ocyiny y cepeaAHboMy cTaHoBUB 2,4 KT 3a 100 % 30epekeH0CTi MOJIOAHSIKY CBUHEH.

PesynpTatu gocnigy npu 3acTOCyBaHHI CTPYKTYpoBaHOTO Mobecy 3a exno3usii 3 xB y 1031 2,0 M
Ha OJIHY TBapHMHY CBITYaTh IPO Te, IO KIIHIYHI MOKA3HUKH, (PYHKIT IUTYHKOBO-KHIIIKOBOI'O TPAKTY 1
MMOKAa3HUKHA METa0OoJi3My OpraHi3My TBapWH OYJIM 3HAYHO KpaIli, HiXK y TBApUH KOHTPOJILHOI TPYIIH.
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BcTanoBneHo, 1m0 y cepemHpOMY MiABHINCHHS iHTEHCUBHOCTI POCTY >KMBOi MacHl JOCTIIHMX TBapWH
ctanoBwio 51 T a6o 19,0 % MOpiBHAHO i3 KOHTPOIBHOIO TPpyIo0. J{onaTKOBUN MPHUPICT KUBOI MacH
OpraHi3My TBapuH 3a Iepiox AOCTiTy Y cepeanbomy ckianas 3,0 kr 3a 100 % 30epexeHoCTi.

3a BUKOPUCTAHHS CTPYKTYPOBaHOTO M0oOeCy y eKCITO3MIIIi 5 XBUIIMH y aHAJIOTIYHIN 1031 Ha OJHY TBa-
puHY OyJIO BUSIBIICHO, III0 B CEPEIHBOMY IMiIBUILICHHS €HEPTil pOCTY >KMBOT MacH JIOCIITHAX TBAPHUH CTa-
HOBUJIO 48 T a60 17,7 % NOPIBHSAHO 13 KOHTPOJIBHOIO IPYMOI0. Jl0IaTKOBUI MPUPICT KUBOI Macu OpraHiz-
My TBapyH 3a Iepiof] JOCIIAY y cepeqHpoMy ckimanas 2,9 kr 3a 90 % 30epekeHoCTi TBapHH.

B pesymbrari 3acTOCYBaHHS CTPYKTYpPOBAaHOTO IMyHOCTHMYJIITOpa Mobec y aHaJIoTivHIH 1031, ¥ eKC-
no3uuii 7 XB OyJI0 BUSIBIICHO, IO B CEPEAHBOMY MiJBHIIEHHS €HEPTrii POCTY KHMBOi MAacH JOCTIJHUX TBa-
puH ctaHoBuio 46 1 abo 17,0 % MOpIiBHSAHO i3 KOHTPOJIBHOIO Tpymolo. JloaaTKOBHIl TPHUPICT KMBOI MacH
OprafizMy TBapHH 3a IepioJl JOCHiAY Yy cepeqHpoMY cKinazas 2,7 Kr 3a 90 % 30epe:keHOCTi TBapHH.

B pesynbraTi 3acTOCYBaHHS CTPYKTYPOBAaHOTO iMyHOCTUMYIIATOpa Mobec y aHanoriuHii 1o3i, aie
B ekcrio3uwii 10 xB OyJi0 BUSBIICHO, 1[0 B CEPEIHLOMY MMiABHIICHHS €HEPTii pOCTY KUBO1 MacH JOCIi-
THUX TBapuH cTaHOBWIO 47 T abo 17,4 % mOpiBHSAHO 13 KOHTPOJBHOIO TPyMoro. JlogaTkoBuii mpupicT
YKUBOI Macy OpTaHi3My TBapvH 3a Mepioj JOCTiAy Y cepeqHboMy cKkianaB 2,8 KT 3a 95 % 30epexkeHoc-
Ti TBapHH.

Takum 9MHOM, YCTaHOBJICHO, IIIO 3a MEPioja CIocTepekeHHs npoTsaroM 60 mi06 yTpuMaHHs, po3iia-
IiB (DYHKINH NITYHKOBO-KHITKOBOTO TPAKTY y IOPOCAT-CUCYHIB HE CHOCTepiragoch. ONTHMAaILHOIO
7103010 CTPYKTypoBaHOro Mobecy BapTo BBaxkaTH 2,0 MJI/TOII., 38 €KCIIO3MLIT 3 XB, OCKIIbKH 30epexe-
HICTb, KIIHIYHI MOKa3HUKH, (YHKILI] IUTYHKOBO-KHIIKOBOT'O TPAKTY i MOKa3HUKU METa0O0i3My OpraHi-
3My TBapuH OyIH 3HAYHO KpaIlli TOPIiBHSIHO 3 KOHTPOJLHUMH Ta THITMMH ITiITOCITITHUMHA aHAJIOTaMH.

[TigBuieHHs! IHTEHCUBHOCTI POCTY KHBOI MacH JOCTIIHUX TBapuH ckiagaio 51 v abo 19,0 % mo-
PIBHSHO 3 KOHTPOJIBHOIO TpymHoio. JloqaTKoBUil mpUpICT )KHUBOI Mach OpraHi3My OJIHi€i TBapHHHU 3a
nepion jociijy y cepeaabomy craHoBuB 3,0 kr 3a 100 % 30epexenocti. B Toii yac 30epexeHicTs y
KOHTPOJBHIN Tpymi ckiafana 85 %, OCKUIbKYA TBapWHU 3aTHHYIIH BHACIIIOK 3aXBOPIOBAHD IILUTYHKOBO-
KHIIKOBOTO TPAKTY.

YcTaHOBIEHO, MO CTPYKTypoBaHOMY MoOecy B omrtuMizoBaHiid 1031 (2,0 MiI/ToI.) BIacTUBUN
BIUTMB Ha IMIBHUINCHHS OOMiHY pedoBHH. Pesynpratu mii mpemapaty Ha MopdoJoridHi Ta 6i0XiMidHI
MOKa3HUKH NepUPEPUIHOI KPOBi IOPOCAT-CUCYHIB BigoOpakeHi y Tabmmui 3.

Tabmuns 3 — Bnums crpykTypoBanoro MoGecy Ha mopdoJioriuni Ta 6ioxiMiuHi noxasHukyu nepudepnyHoi Kposi no-
pocsiT-cucyHiB (M+m, n=10)

[oka3HuK, 011/BUM. Hocmix KonTpoins %
T'emorno0iH, 1/ 105,0+1,4* 95,04£2,0 110,5
Epurpountn, T/n 6,34+0,21* 5,30+0,24 119,6
JleiikouuTn, I'/n 10,0+£0,26 9,90+0,3 101,0
TpomGornwtu, ['/n 185,0+£7,4 182,3+£11,8 101,6
3aranbHui 010K, /11 64,0+1,6* 59,0+2,0 108,4
AnAT, on/n 42,0+1,8 40,0+2,0 105,0
AcAT, on/n 52,0£1,5 51,0+1,9 102,0
Kanb1iit, MMOJIB/J1 2,4+0,04 2,240,03 109,1
Dochop, MMOJIB/TT 0,89+0,02 0,83+0,01 107,2
depym, MKMOJIB/IT 135,544,9%* 120,0£5,6 112,9
L{uHK, MKMOJIB/JT 320,0+8,5* 290,249.5 110,3
Miib, MKMOJIB/JT 318,0+£7,23* 285,0£8,0 111,5

IMpumitka. *p<0,05; ** p<0,01.

B pesynbrarti 3acTocyBaHHS CTPYKTypoBaHOTO MoOecy yCTaHOBIIEHO, IO MpenapaT CIpHUsB OMi-
pHIHA akTWBamii epUTPOIMTONOe3y. Tak, MiABHIICHHS KOHIIEHTpAIii reMorio0iHy y TmepudepraHii
KpOBI TBapuH Ha KiHeumpb mociigy ckmagano 105,0+1,4 — mocmia, mpotu 95,0+2,0 KOHTposb, I/J
(10,5 %; P<0,05). 3pocTraHHs KiTBKOCTI €pUTPOIHTIB cTaHOBIIO 6,34+0,21— nmocmin, mpotu 5,3040,24
— xoHTpOIb, T/1, (19,6 %; P<0,05). PizHumi y BMIcTi JeHKOIUTIB Y nepudepruydHiidi KPoBi MOPOCAT-
cucyHiB He ycraHoBieHo — 10,0+£0,26 mocaix, mporu 9,90+0,3 I'/i, — KOHTPOJb, TPOMOOIUTIB —
185,0+£7,4 — mocmin, npotu 182,3+11,8, I'/n — xorTpos (1,6 %).
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Criocrepiraioch 1 MABUINICHHS B M&XaX HOPMH KOHIICHTpAITii 3arajJpHOTO OiTKa, TaK HOro 3poc-
TaHHS Y AOCHiIHIHN rpymi ckianano 64,0+£1,6 nmporu korTpomto 59,0+2,0 r/a (108,4 %).

Baprto 3a3HaunTH, 110 3aCTOCYBaHHS CTPYKTYpoBaHOTO MoOecy crpusiio 301IbIIeHHIO Y niepude-
pUYHIN KPOBI 1 KOHIIEHTpaIii MikpoeneMeHTiB. Tak, ImIBUIIEHHS KOHIICHTpAIli pepyMy y CHpOBATII
KpoBi mopocsaT ckiagano 135,544,9 — nmocmin, nporu 120,04£5,6 mMxMonb/n koHTpoib (112,9 %,
P<0,05), muaky — 320,04£8,5 nocmin, 290,2+9,5 mxmons/n korTpois (110,3 %, P<0,05).

Criocrepiraiocs i MABUIICHAS B MEXaX HOPMHU KOHIICHTpaIlii Mifi, Tak ii 3pOCTaHHA Y TOCIiaHIN
rpymi ckianano 318,0+7,23 nporu 285,0+8,0 mxmonbe/n y kouTponi (111,5 %, P<0,05).

BucnoBku. 1. OnTuManbHOIO TPOQITAKTHYHOW 030K CTPYKTYPOBAHOTO iMYHOCTHMYITFOUOTO
npernapary MoOec it mopocIT-CUCYHIB € 2,0 MJI/TOJ., BBEIEHOI ABOPAa30BO HAa 3—5 JCHP MiCIs HAPO-
JOKEHHS Ta 3a TPU-TISATh A0 10 BITYYEeHHS BiJl CBHHOMATKH, ¥ €KCITO3HUITIi 3 XBIJINHH.

2. BBenieHHS CTPYKTYpOBaHOTO IpernapaTy Mobec y ONTHMIi30BaHil 1031 CIIPUSIIO aKTUBAII] MPo-
LECIB ePUTPOLUTONOE3Y, 30KpEMa, TiABUIICHHS BMIiCTY TeMOrI00iHy y nepueprudHiii KpoBi HOPOCST-
cucyHiB cknagano 10,5 % (P<0,05), 30inpmenHs KinbkocTi eputpouuTiB — 19,6 % (P<0,05), neiikomu-
TiB — 1,0 % Ta TpomboruTiB — 1,6 %.

3. 3acTocyBaHHS CTPYKTYPOBAaHOTO Tpernaparty MoOec NMOCHIIOBAIO CHHTE3 OLKIB B Oprasizmi
TBapHH, OCKIJIbKH Yy CHPOBATI HeprupepUIHOi KPOBI MOJIOJHSAKY CBHHEH BMICT 3arajbHOr0 OijKa Iija-
BUIIyBaBcA Ha 8,4 %, Tpu IIbOMY 3pOCTaia B MeKaX HOPMH 1 aKTUBHICTh TPaHCAMiHA3HUX IPOIIECIB:
akTHBHICTE ACAT —Ha 2,0 %, AnAT —Ha 5,0 %.

4. BukopucTtaHHs CTPYKTYPOBAaHOTO iIMyHOCTUMYJIFOUOTO TIpernapaty Mobec Crpusiio 3MEHIIISHHIO
JIeinuTy MakpoeneMeHTiB — ¢pochopy HEOpPTraHIvuHOIO i 3araibHOTO Kajibiito 0 7,2 1 9,1 % (P<0,05)
BIZMOBIAHO Ta O10THMYHUX MIKpOENEeMEHTIB (epyMy, Mifl i HUHKY B OpraHi3Mi MOPOCAT-CUCYHIB Bij-
noBijHO Ha 12,9; 11,5 ta 10,3 % (P<0,05).

5. IlapaaTepanbHe 3aCTOCYBaHHS CTPYKTypoBaHOTO Mobecy 3aJIe)KHO BiJ IO3H CIPUSIIO 3pOCTaH-
HIO 30epexeHoCTi TBapuH y Aociimaux rpymnax m1o 90-100 % npotu 85,0 % y KOHTpOdBHIH Tpymi Ta
MiABUIICHHIO €Hepril pocTy MopocsT-cucyHiB Ha 12,5-19,0 % y TBapuH JOCTIJHUX TPYIL.
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HuTterpanbHoe BINsSIHME CTPYKTYPHPOBAHHOIO mpenapata MoGec Ha COXPAHHOCTb M 3HEPIrHI0 POCTA MOPOCST-
COCYHOB

Masuna B.B., JIscora B.I1., banaukuii F0.A., Byueii H.B., Onumenxo JI.C.

INokazaHo BIHAHHE CTPYKTYpHPOBAHHOTO MMMYHOCTHMYJIHUpYIOIIEro npenapara MobOec B Ha COXpaHHOCTb, SHEPTHIO
pocta, Mopdosiornieckre 1 GHOXUMUYECKUE ITOKa3aTeIn nepupeprnieckoll KpoBH MOJIOJHSAKA cBHHEH. [Ipumenenue npena-
patra Mobec B onTHMalIbHON J103€ CIIOCOOCTBOBAJIO AKTHBAIMHU IIPOLIECCOB 3PUTPOIIOI3A, METAOOIM3Ma OpTraHN3Ma JKHUBOT-
ubIX. [Ipy 3TOM ycTaHOBIICHO, UTO MapaHTepaibHOE MpuMeHeHne Mobeca B 3aBHCHMOCTH OT SKCIIO3HIMH CHOCOOCTBOBAIO
YBEIIMYEHHUIO COXPAHHOCTYU KUBOTHBIX OT 90—100 % npotus 85 % B KOHTPOIBHON IPyIIEC U MOBBILIECHUIO HHTEHCUBHOCTH
pocTa nopocsT-cocyHoB Ha 12,5-19,0 % y »KMUBOTHBIX OIBITHBIX TPYTIIL.

KnroudeBble c10Ba: OHONOrHYecKHe OCOOEHHOCTH, COXPAHHOCTD, PE3UCTEHTHOCTh, MIMMYHOCTUMYJIUPYIOIIUHI CTPYKTY-
pupoBaHHBI IpenapaT Mobec, SpuTpornoss3, MeTaboan3M, SJHEPTHs POCTa, PEHTAa0CIbHOCTb.

Integrated influence of the structured solution on the preservation and energy of the growth of pig-sauces

Malyna V., Lyasota V., Balytskyi Yu., Bulei N., Onyshchenko L.

Piglet's preservation is a relevant, important and an urgent issue that needs prompt attention. The main concern of our
subject was to provide and ensure a stable porker's viability, an increase rate in it's fertility in order to meet the needs of the
now-a-days market with high quality and ecologically pure livestock product. Biological and agricultural peculiarities of a
porker species along with it's low cost maintenance creates not only favorable overall profitability in this industry but also
favorable obtaining of nutritious and high quality tasting meat.

Very often modern technologies and programs of pig keeping creates contradictions and incompatibilities between
porker's physiological capabilities and it's surrounding environment. Stressful conditions lead to strains in all porker's basic
functional systems. In this case the main objective for live stock specialists remains assurance of preventing diseases and
system's homeostasis imbalances that in it's case can deteriorate into environmental pollution and contamination.

The aim of this research was to study the effectiveness of induced immune stimulant "Mobes" examined on piglets. This
medication was created to increase viability and vigor in animals.

This scientific and technological research was undertaken in LCC " Maloantonoske" of Kiev region, bila tserkva district.
Seventy (70) piglet — analogues were used in research, with age at the beginning of experiment ranged equally from three to
five days. "Big white" breed of piglets was divided into 8 groups: two groups of 10 species that were not undergoing research
and six experimental groups with the same amount in each. Biologically active component was injected intramuscular on
inner thighs of animals. Live stock feeding and keeping conditions were maintained identical and met all sanitary and
hygienic requirements. "Mobes" was used twice daily with a dosage of 0,2 ml on second -fifth day after birth, and three to
five days before piglets were to be taken away from Service Sow. Prior to be used medication was treated with high
frequency ultra electromagnetic radiation ( EMR UHF, "Politon -2" device), an exposure of 0.5-10 min. In the course of
research the following methods were used: zoohygienic (M.V. Demchuk,1994), zoothechnical ( preservation, viability),
clinical and physiological (V.I. Levchenko,2004), morphological (V.I. Levchenko,2004), biochemical (V.I. Levchenko,
2004), and variation- statistical. It was found that the most optimal dosage of induced immune stimulant "Mobes" for piglets
is 2,0 ml injected twice daily on third-fifth day after birth and three-five days before to be taken away from Service Sow, with
interval in 3 minutes. Optimum dosage of induced medication "Mobes" increased active processes of erytrotsytopoez,
therefore increase of homoglobin content in piglet's blood plasma upto 10,5% (P<0,05), increase of erythrocytes — upto
19,6% (P<0,05%), leukocytes — upto 1,0% and plateaus — upto 1,6%.

It was also found that usage of induced medications "Mobes" promotes protein synthesis in animal organisms. We have
discovered that protein content of piglet's peripheral blood plasma was increased by 8,4%. At the same time activity of
transaminase processes increased within the adherent limits: AST activities — by 2,0%, ALT — by 5,0%. Injections of induced
immune stimulant "Mobes" reduced the deficiency of micro elements, such as: inorganic phosphorus, calcium upto 7,2% and
9,1% ( P<0,05) respectively, as well as biotic micro elements of iron, copper and zinc upto 12,9%; 11,5% and 10,3%
(P<0,05) respectively.
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Additional usage of "Mobes" medication, depending on dosage injected, increased vitality and viability upto 90-100% in
experimental groups and 85% in groups which were not undergoing research. Piglets from experiment groups were observed
to be having a significant increase in the rate of growth, approximately upto 12,5 -19,0%.

Key words: biological features, safety, resistance, immunostimulating structured drug Mobes erythropoiesis,
metabolism, energy of growth, profitability.
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BIIVIMB PI3HUX PIBHIB JII3BUHY B KOMBIKOPMAX
HA IHKYBAIIUHI AKOCTIA €11b CTPAYCIB

Jlunamika BeleHHsI CTpaycCiBHHITBA B YKpaiHi moTpeOye MPOBENCHHS] HAYKOBHX MOCIIDKEHb 1HKyOaliftHUX sKocTel
sl€lb i€ NTUL 32 Pi3HUX PIBHIB TOIIBIII.

ExcniepyMeHTanbHO BCTAHOBIICHO, IO IHKyOamiiiHI SIKOCTI s€nb caMOK a(pHKaHCBKUX CTpayciB 3ajJekaTbh TAKOX BiX
BMICTY JII3UHY B CKJIaJli KOMOIKOPMiB. Y KOHTPOJIGHOT IITHII 3aIUTiTHEHICTh selb cranoBmia 73,3 %. BusBneno, mo 3a Buko-
puCTaHHA B cKiazai komOikopMmiB 1,1 % mni3uHY 3amligHEHICTh A€llb CAMOK CTPAYCIB JIOCIIJHOT IPYNH MiABHIIMIACH. Pi3HULSA
13 KOHTpoJsieM ctaHoBuna 6,7 %.

BusBiieHO TakoX BIIMB Pi3HUX PIBHIB JII3WHY B KOMOIKOpMIi Ha BUBOJUMICTB SIENb CTPayCiB JOCIIAHUX rpyml. BuBoxu-
MICTB SI€Nb NTHII 13 KOHTPOJIBHOI TpyNy cTaHOBMIA 72,7 %, BOIHOYAC MOKA3HUK IIOJO S€lb CTpayciB 3-1 mocmigHol rpymu
OyB BUIIMM, IIOPIBHSHO i3 KOHTpoOJIeM, Ha 6,7 %.

BiaMiueHo migBHIIEHHS BUBOJY MOJIOJHSKY BiJl CAMOK CTpayCiB, sIKi CIIOXHBaIX KOMOIKOpM i3 BMicToM misuny 1,1 Ta
1,2 %. IToka3Huk OyB BUIIMM HOPIBHAHO 3 JOCIIAHOIO NTULECIO Ha 6,7 %.

KniouoBi cioBa: koMOikopMu, cTpaycy appUKaHChKi, JTi3WH, 1HKyOalis, si€94Ha IPOAYKTUBHICTb, 3aIUIiAHEHICTh, BUBO-
JIUMICTb, BUBIJ SI€Lb.

MocTranoBka nmpodaemu. Sk 3acBiguye Teopis i MATBEPIUKYE MPAKTHKA, BiJ MOBHOLIHHOI TOJIiBIIi
TITHIT 3aJISKUTh CKJIAJ S€IHOI MacH Ta 1HKyOaIliifHi SKOCTi sienb. [IpoTe y mocTymHi# JiTeparypi Bia-
CyTHs iH(popMais MO0 BIUIUBY Pi3HUX PiBHIB Ji3WHY B KOMOIKOpMax Ajsl CAMOK CTpayciB Ha iHKY-
OariifHi IKOCTI S€lb.

AHaJi3 ocTaHHIX JocaimkeHb i myoaikaniii. Sk BigomMo 13 HAyKOBHX JIOCHTIIKEHB, MPOTYKTUB-
HICTh NITHLI OITBIIOI0 MipOIO 3aJISKUTH HE B PiBHSI MPOTEiHY, a BiJ HOro ckiaxy, TOOTO Bi BMICTY B
HBOMY HE3aMIHHUX aMiHOKHCJIOT. 33 3HIKCHHS BMICTY JII3MHY HPOAYKTHBHICTH JOPOCIIOI MITHII 3HU-
XKyetbes [2, 3, 11, 12].

s 3a6e3nedeHAs] HOPMATBHOT KUTTEMISUIGHOCTI Ta BUCOKOI MPOTYKTUBHOCTI NITHIIT Ma€ OTPHU-
MyBaTH HEOOXiIHY KUIBKICTh MPOTEIHY Ta aMiHOKHCIIOT Y TIEBHOMY CIIBBiIHOIICHHI MK CO0OI0 Ta
IHIIIMMH TTO)KUBHUMH PEYOBUHAMU.

Crin BiI3HAYHTH, IO PiBEHB MPOTETHY B KOMOIKOpMAaxX 3ajJeKHUTh BiJ MOTpeO MTHUIl Y He3aMIHHUX
aMIHOKHCIIOTAaX, SKi MalOTh MICTUTHCH Y TOOOBii HOpMi kKopmy [1, 9].

Jlume onTuMalibHE TIPOTETHOBE Ta aMiHOKHCIIOTHE JKMBJICHHSI, K€ aJiekBaTHE (Di310JIOTIYHIM TIOT-
pebam opraHi3Mmy, 37aTHE 3a0€3MEYUTH IHTEHCUBHAN PICT MOJIOTHSIKY Ta BUCOKY HECYJICTh TOPOCIIOI
nTHLI. SIK HAAJUIIOK, TAaK 1 HecTaya MPOTeiHy B LiIOMY a00 OKpEeMHX aMiHOKHCIIOT Y pamioHax HTHI
OJTHaKOBO HebOakaHi. Tak, HAUIMIIIOK Y PaIlioHi JIiI3WHY 3MEHIITYE€ BUKOPUCTAHHS apriHiHy. 3a 3HIKCH-
HS BMICTY JIi3MHY NPOAYKTUBHICTH IOPOCIOI MTHII JIMITYETbCS caMe L€l aMiHOKUCIIOTOIO, a HE 3a-
TaJIp-HUM piBHEM TIPOTEIHy B partioHi [4, 7, 10].

JlocmmKeHHIMH OCTaHHIX POKIB TIEPEKOHIMBO JOBEIICHO, IO 1HKYOAITiiHI SKOCTI S€Ih TTHITI 3aJIeXKaTh
BiJt Ti TO/IIBII, @ camMe BiJ] piBHS aMiHOKUCIIOT B KOPMi, OCKLITBKH € OJTHI€F0 3 OCHOBHHX CKJIAJIOBHX SIEITp.

Ha inkyOarifini BIaCTHBOCTI S€Ib NTHUIN (3aILTiHEHICTh, BUBOJUMICTh, 30€PEIKEHICTh) BIUIUBAE
PSAI YUHHUKIB, Y TOMY YHCII 1 IOBHOITIHHA TOMIBIIA. TaKuM YMHOM, BUBYAIOYH MTOKA3HUKHY 1HKYOaITiif-

© Mepziaos C.B., ®enopyk H.M., Kaainina I'.Il., I'pedeasnux O.I1., 2017.
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HUX BJIACTUBOCTEH S€Ilb CTPAyCiB, 3a Jii PI3HUX 103 JI3WHY B KOMOIKOpMax, MOXKIIUBO CYIAUTH IIPO
MMOBHOLIHHICTE TOAIBII ITHULI.

MeTo10 A0CTiIKeHb OYyI0 BCTAHOBHUTH ONTHMAJILHUN PIBEHH JI3WMHY B KOMOIKOPMi Ta BHBUHUTH
HOro BILIMB HA IHKYOAIlifHI SKOCTI SI€lb CAMOK CTpaycCiB appUKaHCHKUX.

Marepiaj Ta MeTOAMKA JOCTII:KeHb. /(715 IpoBeeHHS APYTrOro HayKOBO-TOCHOJAPCHKOTO A0C-
Jigy BimiOpamu 36 TONIB CTaTEBO3PUIMX CTPayCiB, SKWX 3a IPHUHIIMIIOM aHAJIOTIB PO3MOAUIIIN Ha
4 rpymu: 1 — KOHTPONBHY 1 3 — mociiHi, 110 9 TOMIB y KOXKHIH (6 camok 1 3 camiii) (Tadir. 1).

Tabmums 1 — Cxema pocainy

KinbkicTs Mepion
I'pyna IITHII B 3pIBHTBHHAN OCHOBHUI1
rpymi, TOJI. (14 ni6) (184 nobwm)
|—KOHTDOIBHA 9 Ocnosuuit kom6ikopMm (OK): kombikopM i3 BmicTom |Kombikopm i3 Bmictom 17,0 %
P 17,0 % cuporo npoteiny i 0,9 % nizuny cuporo npoteiny i 0,9 % nizuny
1 1 1 0,
2 nocia 9 OK Kombikopm 13"BM1.CTOM017,.0 %
cuporo nporeiny i 1,0 % ni3uny
1 1 1 0,
3-ociama 9 OK Kombikopm 13"BM1.CTOM017,.0 %
cuporo nporeiny i 1,1 % nisuny
1 1 1 v)
4 nocninna 9 OK Kombikopm 13"BM1.CTOM0 17?0 %
cuporo nporeiny i 1,2 % nisuny

Sk KOHTPOJIBHY TaK 1 JOCIIAHI TPYIH YTPUMYBAIH B OJHAKOBUX YMOBAaX, BINMIOBITHO 10 BCTAHOB-
JICHHX TirieHivHUX HopMaTuBiB. Jocmia TpuBas 184 no6wu.

loniBmio mTwmi 3iHCHIOBATM KOMOIKOPMOM. Y KOHTPOJBHOMY BapiaHTi komOikopMm mictuB 17,0 %
cuporo npoteiny i 0,9 % mizuny. Ctpaycu i3 2-i TOCIigHOI TPYNH CIIOXHBAIH KOMOIKOPM Y SKOMY
mizuny Oyno 1,0 %. dnst nrui i3 3-1 ZocnigHol rpynu BUKOPUCTOBYBAIM KOMOIKOPM i3 BMiCTOM Ji3H-
ny 1,1 %. Y 4-i1 nocnigHii rpymi komGikopM Mictus 1,2 % mi3uny.

PiBens miznHy B KOMOiKOpMax ISl CTPAyCiB JOCITITHUX TPYIT PETYITIOBAIN YBEACHHIM Pi3HOI KijTh-
KOCTi cMHTeTHYHOTO L-mizuHy rigpoxmnopuay (98,0 %). L-ni3uH BBOAMIN B KOMOIKOPM METOIOM Ba-
TOBOTO JI03yBaHHS Ta 6araTocTyleHEBOTO 3MIllTyBaHHS.

BwmicT iHIIMX CKIaJI0BUX KOMOIKOPMIB OYB OHAKOBHMM SIK JIJISl CTPayCiB KOHTPOJIBHOI, TaK 1 JT0CIIi-
THHUX TPYIL.

Iaky6auito senp npoBoaunu B iHkyOatopi IHKA. Ouinky iHKyOamiiHUX sS€nb MPOBOIMIHN 3T1THO 3
MetoauaanMu pekomermartissmu BHJTII [5, 6]. Tlepen inkyOartieto s 30epirain B XOJOMMIEHAKY
3a remnepatypu 9 °C, Ta BimHOCHOI Bosorocti — 60,0 %.

[Ticna 3aknagky si€nb B iHKyOATOP MPOBOJMIIN OBOCKOIIIO Ta 3BayKyBaHHSI S€Ib:

- Tepes 3aKIaaKor0, A1l BU3SHAYCHHS LIJIICHOCTI SIELD;

- Ha 7-y no0y iHKyOamii 1ji1 BU3HAYCHHS 1 BUAAIICHHS HE3aIUTITHCHUX SI€Ih 3 TTOABIITUM BH3HA-
YEHHSIM X MOP(OJIOTTIHOTO CKIIAMY;

- Ha 14-y noOy iHKyOarlii — JJisl BU3HAUCHHS 1 BUIAJICHHS HE3aIUTiIIHCHUX S€Ib, S€Nb 13 3aru0iu-
MU eMOpiOHAMU, BU3HAUCHHS BTPAT MAacCH S€llb;

- Ha 21-y no0Oy iHKyOarii — aJis1 BU3HAYCHHS 1 BUIAJICHHS HE3aIUIIAHCHUX S€Ib, SELD 13 3aruoiiu-
MU eMOpiOHaMU, BU3HAUEHHS BTPAT MAacH S€llb;

- Ha 28-y 100y iHKyOawii — 1 BU3HAUCHHS 1 BUAAICHHS SI€b 13 3arHOTUMH eMOpioHamMu, BU3HA-
YeHHS BTPAT MacH SI€llb;

- Ha 35-y 100y iHKyOawii — 11 BU3HAUCHHS 1 BUAAICHHS SI€b 13 3arnOIUMH eMOpioHamMu, BU3HA-
YCHHS BTPAT MacH S€b;

- Ha 38-39-y no0y iHKyOarii, BU3HaYEHHS 1 BUAAJICHHS 3aru0IuX eMOpPIOHIB, TIEpeKIIalaHHs S€ITh
y BUBIHI madu;

- Ha 39-42-y 100y — KOHTPOJIb BUBEJCHHS 1 00CUXaHHS CTPAYyCEHSIT.

3amIiAHEHICTh €I BU3HAYAIM ILIAXOM TiJICHHS KUIBKOCTI 3aIUTIMHEHHUX S€Ib Ha 3arajibHy
KIJTBKICTH SIEIh 3aKJIaICHUX B iHKyOaTOp. BUBOMMMICTH S€Ih BU3HAYAIN MUISIXOM JIUICHHS KUIBKO-
CTI BUBEJCHOTO MOJIOAHSKY Ha KUNBKICTh 3aITIAHEHHUX Si€lb B iHKyOaTopi. BuBig MonogHsIKy BU-
3HaYajJl MUISIXOM AINEHHS KUTBbKOCTI BUBEJEHOTO MOJOTHSKY Ha 3aralbHy KUIBKICTh SI€b 3aKia-
JIICHUX Yy 1HKYyOaTop.
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CratucTuuHy 00pOOKY OTpUMaHUX JaHHUX MPOBOIMIIM 3a J0HoMOroro nporpamu MS Excel.

OcHoBHI pe3ynbTaTn AocaimkenHs. Ha iHkyOariliHi BIaCTUBOCTI sI€Ib NITHII (3aILTiJHEHICTh, BUBO-
JIMMICTB, 30€peKEHICTh MOJIOAHSAKY) BIUIMBAE HU3Ka YNHHUKIB, 30KpeMa MOBHOIIHHA TOIBIIS, TOMY 3 I10-
Ka3HUKaMH IHKYyOAITIHUX BJIACTUBOCTEH S€Ib CTPAYCIB MOYKHA CYTUTH PO TIOBHOIIHHICTE TOJTIBITI TITHITL.

Pe3ynbraTty BUBUCHHS 1HKYOAIIMHUX SKOCTEH SEIb MiTOCHTIIHAX CTPAyCiB HaBeIeH] B TaOIHII 2.

3a mociiKeHHs 1HKyOamiiHUX S€b CTPAyCiB 13 KOHTPOIBHOI IPyMNH BUABJICHO, IO Ha 14 100y i3
30 mTyK BUABHIIOCH 3aITiJHEHUMU Juiie 22 sits. 3araaom e ctaHoBuio 73,3 %. [lepeBipka stens i3
2-i mocniHOT rpyIH MoKa3ala, o 3aIuliJHeHICTh Oyna Ha piBHI 76,7 %, 1o Ha 3,4 % BHUIIe HIX Y KO-
HTPOJILHOMY BapiaHTi.

Tabmuns 2 — 3anuigHeHicTh si€Nb 3aJ1€KHO Bil piBHA Ji3MHY B KoMOikopmi, n=30

T'pyna
IMoxazHuk JOCTiaHI
1-xOHTpOJIbHA
2 3 4
3akianeHo senpb B iHKyOaTop, MIT. 30 30 30 30
3aruTiIHeHUX SI€Ib, IIT. 22 23 24 24
3arTi IHEeHICTh SA€lb, %o 73,3 76,7 80,0 80,0

[lono sierp 13 3-1 mocmimuoil rpynu Ha 14 moOy iHKyOyBaHHS BusBiIcHO 24 i3 30 mTyK i3 3apoaKa-
MU. 3arutigHeHicTh Oyia Ha piBHI 80,0 %, moka3HUK MepeBakaB AaHi KOHTPOIIO Ha 6,7 %.

HatiBuia 3armmigHeHicTs Takox Oyia BUSBIICHA 1 B S€Lb OTPUMAHMX Bil HECYUOK 13 4-1 ZOCTiHOI IpymHy,
BHUIIIE HDK y KOHTpOIi Ha 6,7 %. 3arutiJHeHICTb SIellb 13 4-1 ociitHol Tpyny Oy1a Ha piBHI 3-1 TOCHITHOT TPYITH.

B excnepumeHTax 3HayHa yBara MpuiJieHa BUBYCHHIO iHKYOAI[ifHUX SKOCTEH CTpayCHHHX SIELb,
30KpeMa iX BUBOJUMOCTI (pHc. 1).

80
70
60
50
40
30
20
10

0

1 2 3 4
HocmiaHi rpyrm

B BUBOIUMICTE fA€llb, %0 = Busizg crpaycart, %

Puc. 1. Inky6aniiini skocTi cTpayCHHHX f€lb 32JI€3KHO BiJl piBHA JIi3MHY B KoMOikopmi, n =30.

BusiBIIeHO BILIMB Pi3HUX PIBHIB JII3HHY B KOMOIKOpMax Ha BUBOAMMICTS sI€llb. IHKyOaIiliHi sSHIst cTpa-
yCiB Majli BHLIY BHUBOJMMICTH HK Y KOHTpONIi. Y KOHTpOJ BHBOAMMICTH Oyia 3adikcoBaHa Ha piBHI
53,3 %. BuBoaumicTs senp i3 2-i mocmiaHoi Tpymu Oyiia BUIIOIO TTOPIBHAHO i3 KOHTposieM Ha 3.4 %.

I3 3akmmanmennx y iHKyOaTop s€1p Bix 3-1 MOCTIAHOI TpynH BUIymIiIock 17,0 cTpayceHsT, mo cra-
HOBWIWIO 56,7 %. BuBoaumMicTh Oyia BUIIOO HiX Y KOHTpO:i Ha 3,4 %.

3ajikcoBaHa HalBUILA BUBOAUMICTS Si€lb 4-1 JOCTITHOI IPyNH, TOKa3HUK OYB BHIIMM HiX Y KOH-
Tpo:i Ha 6,7 %.

BcranoBneHO MO3UTHMBHUI BIUTHB MiABUILIEHOTO PiBHS JII3UHY B KOMOIKOpMI Ha BUBIA cTpaycsT. Tak, Bu-
BiJl MOJIOZHSAKY B TIEpILii rpymi cTaHoBUB 53,3 %, y NOCTIIHIX — KonuBaBcs B Mexkax 56,7-60,0 %. Pizaus
TIOKa3HMKIB MK JOCTIAHNUMH (JIpyra — 9YeTBEpTa) Ta KOHTPOJIBHOIO TPYIIaMH CTaHOBMIIA B Mekax 3,4—6,7 %.

IligBUIIEHHS 3aIUTiTHEHOCTI 1 BUBOAMMOCTI CTPAYCHHUX SIEND 13 MOCIHIIHAX TPYIT MOKIIUBO ITOSIC-
HUTHU 301NbLICHHSM PiBHS aMiHOKHCJIOTHOTO >KMBJICHHS, B TOMY YHMCIIi 1 Ji3HHY SIKUA € CKIaJHUKOM
SIEYHOT MacH, 10 MA€ BaYKIIMBE 3HAYCHHS Y BIATBOPEHHI NTHLI.
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BucnoBku. /loBeneHo, Mo MiIBUINEHHS PiBHS JII3UHY B KOMOIKOPMI JJISI CAMOK CTpaycCiB y TIepiof
SIMIIEKITIATIKU CIPUSIIO TIOJIIIIICHHIO 1HKYOAIifHUX SIKOCTeH sielb. HaliBuIli mOKa3HUKY 3aIuTi THEHOCTI
Oynu BiMiYeHi B HeCy4oK 3-1 Ta 4-1 JOCHiTHUX TPYII i, BIAMOBITHO, cKiamu 80 %.

BigmiueHo TiABUIIICHHS BUBOJAMMOCTI iHKYOAIliHHUX SI€Ib y caMOK 3-1 Ta 4-1 MOCTiTHUX TPYII 10
75 %, mo Ha 6,7 % OlbIIe MOPIBHAHO 3 MTHIEI0 KOHTPOJIBHOI TPYTIH.

BcranoBneHO migBHIIEHHS! BUBOAY MOJIOAHSKY B IITUL JOCIIJHUX TPYII, piBEHb JIi3UHY B KOMOIKOpMi
skux craHoBuB 1,1 Ta 1,2 %. [Toka3HuK OyB BHIIMM TOPIBHIHO 3 TOCIIHOKO NTHIICIO Ha 6,7 Y.

[TepcrieKTUBHUM JOCIDKCHHSM € BCTAHOBJICHHS BIUIMBY PI3HHX J03 JII3WHY B CKJIaai KOMOIKOp-
MiB Ha 010XiMiYHi TOKa3HUKH KPOBi CAMOK CTPayCiB.
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Bausinue pa3HbIX YPOBHeli JIN3MHA B KOMOMKOPMAaX HA HHKYOAIIMOHHbIE KayecTBa I CTPayCcoB

Mep3zaos C.B., ®exopyx H.M., Kaaununa I'.I1., I'pedeasnnk O.I1.

JluHamuka BefeHHs CTPayCOBOJCTBAa B YKpaunHe TpeOyeT MPOBEAEHHsS HAayYHBIX MCCIECIOBAHMH MHKYOAIllMOHHBIX Ka-
YECTB SIUL ATOM NTULBI IPU Pa3HBIX YPOBHIX KOPMJICHHUS.

HcrenoBaHusiMH YCTaHOBIICHO, YTO WHKYOAIIMOHHBIC KAYeCTBa SIUI] CAaMOK a()pUKAHCKHX CTPAYCOB 3aBHCST TAKKE OT
COJIEP)KIMOTO JIM3HHA B COCTaBE KOMOMKOPMOB. Y KOHTPOJBHO MTHUIIBI OIUIOIOTBOPEHHOCTH cocTaBiisiia 73,3 %. YcTaHoB-
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JICHO, 4TO IIPH WCIIOJIH30BaHHH B COCTaBE KOMOMKOPMOB 1,1 % JH3WHA OIIOJOTBOPCHHOCTD SIUI[ NMITHIBI ONBITHON TPYIIIIBI
MOBBICHIACh. Pa3HHIa ¢ KOHTpOJIEM cojcTapisiia 6,7 %. BBIIBICHO Takke BIMSHHUE Pa3HBIX YPOBHEH JIM3UHA B KOMOUKOpPME
HA BBIBOJMMOCTbH SIUI] CTPAYCOB OIBITHBIX TPYIIL. ECIIM BEIBOJMMOCTH KOHTPOJBHBIX UL cocTaBiisuia 72,7 %, 3TOT mokasa-
TeJIb OTHOCUTEJIBHO SIUI[ CTPAYCOB 3-ii ONBITHOM IPyMIIBI OB BBILIE, B CPABHEHUH C KOHTpOJeM, Ha 6,7 %. OTME4YeHO MOBbI-
LIeHHE BBIBOJIA MOJIOJHSAKA Y CAMOK OIBITHBIX TPYII, YPOBEHb JIM3MHA B KOMOUKOpMe KoTOpbix Obu1 1,1 u 1,2 %. Iloka3a-
TeJib OBLI BBIIIEC CPABHUTEIIBHO C OMBITHOMN nTHICH Ha 6,7 Y%.

KiroueBsbie ci10Ba: KoMOHKOpMa, CTpaychl ahprKaHCKUE, JTH3MH, HHKYOALus, SIHYHAs TPOU3BOJUTEIBHOCTb.

Influence of different levels of lysine in mashed fodder on ostrich eggs incubation quality

Merzlov S., Fedoruk N., Kalinina G., Grebelnik O.

The dynamics of ostrich farming in Ukraine requires carrying out scientific research on the ostrich eggs incubation
qualities under different feeding levels.

To ensure normal liveliness and high productivity, Poultry needs the required amount of protein and amino acids in a certain
ratio with each other and with other nutrients. Recent studies have proved convincingly that the incubation qualities of poultry eggs
depend on its feeding and on the level of amino acids in the feed in particular, as it is one of the main components of the eggs.

The incubation properties of poultry eggs (fertility, hatchability, survival of the young) are influenced by a number of
factors, including full feeding, therefore, according to the indices of the incubatory properties of eggs of ostriches, the value
of poultry feeding can be judged.

The study of ostrich hatchable eggs of the control group reveale that only 22 eggs out of 30 were fertile by a fortnight
period which made 73.3 %. Testing eggs of the experimental group2 showed the the fertility was 76.7 % in this group which
is 3.4 % higher than in the control.

The highest fertility was also found in the eggs obtained from the experimental group 4 layers. This index was higher
than in control by 6.7%. Experimental groups 4 and 3 eggs fertility was the same.

Eggs fertility in the control was 73.3 %. It was found out use of 1.1 % lysine in the fodder composition contributed to the
female ostrich eggs fertility increase. The difference with the control made 6.7 %.

The influence of different levels of lysine in the feed on ostrich eggs hatchability in experimental groups was revealed. In the
control, 53.3 % hatchability was recorded. hatchability in the experimental group 2 eggs was higher as compared to control by 3.4 %.

17.0 % ostriches hatched from the eggs incubated from the experimental group 3, which was 56.7%. The hatchability
was higher than in control by 3.4 %.

The highest hatchability was recorded in the experimental group 4, the index was higher than that of controls by 6.7 %.

The positive influence of increased levels of lysine in feed for ostriches production has been established.

Thus, the yield of young poultry in the first group was 53.3 % and it ranged from 56.7 to 60.0 % in the experimental
groups. The difference between the experimental (2-4) and the control groups ranged 3.4-6.7 %.

Invreased fertility and hatchability of ostrich eggs from the experimental groups can be caused by an increased level of amino
acid nutrition, including lysine, which is an integral part of the egg mass, which plays a significant role in poultry reproduction.

Conclusions It was proved that increased lysine levels in feed for ostrich females during oviposition contributed to
improved incubation qualities of eggs. The highest fertility rates were noted in the layers the experimental groups 3 and 4,
and amounted 80 %.

75 % increase of incubation eggs hatchability in the females of experimental groups 3 and 4 was noted, which is 6.7 %
higher than in the control group birds.

Increased yield of young animals was revealed in experimental group with 1.1-1.2 % level of lysine in feed. The
indicator was higher compared to experimental poultry by 6.7 %.

Determination of the effect of different doses of lysine in the composition of compound feed on the biochemical
parameters of females ostriches blood is a perspective research area.

Key words: mixed fodders, african ostrich, lysine, incubation, egg productivity, fertility, hatchability, eggs yield.
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E®EKTUBHICTD 3ACTOCYBAHHA Y BJIKIJIBHULITBI
I'IFOKO3HO-®PYKTO3HOI'O CUPOILY (I'®PC-42)

MenoHocHi 6/KOIM — OJHI 3 HAHIPEBHIIINX MELIKAHIB HAIIOI IUTaHETH, 3JaBHA IPUBEPTAIH YBary JIoJel CBOEIO OC-
HOBHOIO IIPOJYKII€I0 — MEIOM 1 BOCKOM. BipkonwHMiT Men — IIHHUH XapyoBUH HMPOIYKT, SKUI Mae JIKyBaJIbHO-Ti€THYHI
BIIACTUBOCTI. [lpyruii 3a 3HAUCHHSIM MPOAYKT OLKITBHUNTBA — BicK. KpiM muX TpaaumiiHUX IPOXYKTiB, OHKOIM BHPOOII-
FOTh TAKOX Taki 010JOTIYHO aKTHBHI PEYOBHHHU SK MAaTOYHE MOJOYKO, MPOTIOJIC i O/PKOIHHY OTPYTY, SIKi 3HAHIILUIH IIHPOKE
3aCTOCYBaHHSI B KOCMETOJIOTI4HIH 1 Mequ4Hiil npaktui. [lo 6i010TiYHO aKTUBHUX PEUOBHH MOXKHA BITHECTH M KBITKOBHI
MHUJIOK, 10 30MpatoTh OmKonu. [liaroaiBmis 6/KIN Ha 3UMY ILIYKPOM Ma€ MO3UTHBHI i HETaTUBHI CTOPOHU. 3UMOIO, B PE3yJlb-

© HepamkiBcbkuii B.M., 2017.
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TaTi XKUBJICHHS I[yKPOBUM KOPMOM, Y O/KIJI MaJI0 HAKOIIMIYETHCS Kaldy — 25 MT 3a 3UMY, B TOH 4ac, SIK 3a CHO>KUBAHHS SIKiC-
HOTO KBITKOBOT'O KOpMY Horo OyBae 34 mr. Lls cyTTeBa pi3HMIS B HaKONMYYBaHHI Kayly 3armo0irae ImosiBi HOHOCY y OpKiII,
CBLIYUTH PO Kpamly 3UMIBIIO O/DKUT Ha IykpoBoMy KopMi. CiM’1 3aBXIU BHXOISTH i3 3UMIBII 3 YHCTHMHU THi3gamu. Lle
MO3UTHBHA CTOPOHA IIyKPOBOTO KOPMY.

KurouoBi ci1oBa: 6/pKiUTBHULTBO, TII0KO03HO-GpyKkTO3HHI cupor, ['®C-42, mixroxiss 6kii, 6mKonocim’i, mepios Bia-
rOJBII, ByrJIEBOAHHUI KOPM.

I[MocTanoBka mpodJeMu, aHAJI3 OCTAHHIX JOCTiMKeHb i myOaikamiid. bxiTbHUIITBO € TIOTYX-
HOIO TaJTy3310 Y arpolpoOMHCIIOBOMY KOMIUIEKCI, sika 3a0e3neuye nepexpecHe 3anieHHs eHTOMOQiIb-
HUX POCIIMH, BUPOOHHIITBO JIIKyBaIHHOI MPOIYKITi XapuyBaHHS Ta € HE3aMiHHOIO CHPOBHHOIO y TIPO-
MHCIIOBOCTI. [IpakTHKa mokasye, mo morpeda y mii CHpOBHHI, OCOOIMBO Y 3aMIIeHHI eHTOMO(UIHHIX
CLTBCBKOTOCITOJIAPCHKUX POCIHH 3 POKY B PIiK 3pOCTa€, IO OB SA3aHO 13 MacIITaOHUM 301TbIICHHIM
TIOCIBIB O3WMOTO pillaKy Ta COHAIIHUKY. BomHOYac HEOOXiMHO BIAMITHUTH 1 MOTpeOy y 30UTBIIECHHI
OpxoNMHNX ciMel B YKpaini. OgHak CTaTHUCTHKA TMOKA3ye, 10 B OCTAHHI POKH CITIOCTEPIra€ThCs 3Me-
HIIEHHS KiTBKOCTI O/DKONMHMX ciMeil. Jl0 OCHOBHHMX MPUYMH TaKOTO CTaHy HEOOXiIHO BiIHECTH MpH-
POIOHO-KIIMaTHYHI YMOBH, BUCOKY XiMi3alil0 B POCIMHHUITBI Ta BiACYTHICTh (iHAHCOBOI MiATPUMKH
i€l ramysi. [IpupomHo-KTiMaTHYHI YMOBH, 30KpeMa BHCOKI TeMIIepaTypHi TOKa3HUKH BIPOJOBIXK JIIT-
HBOT'O TIEPIOTy Ta Pi3Ki iX 3MiHH, IO CIIOCTEPITalOThCS B KiHII JiTa, HU3bKa KUTBKICTh OB MPU3BO-
JISITh JI0 3HMDKCHHS BUJIIJICHHS MEIOHOCHUMY POCIMHAMHU HEKTapy Ta KBITKOBOTO THJIKY, 301TbIICHHS
BHIIUJICHHS MEIIHOI POCH JIUCTSAM JepeB. Bucoka Ximizallis CUTbCHKOTOCIIONApCHKOTO BHUPOOHHUIITBA
MIPU3BOJIUTE O OTPYEHHS HEKTApy 1 KBITKOBOTO MIJIKY. BimCyTHICTE (hiHAHCOBOT ACpKaBHOI IiATPHM-
KU Taly3i OKITBHULTBA Y KPU30BI MEPIOAM MOMITHO 3MEHINYE Oa’kaHHS BJIACHHUKIB MACiK PO3LIMPIO-
BaTH CBOE BUPOOHHUIITBO. YCi Il MpoOJIeMH CTBOPIOIOTh HE 3aBKIM MpHUBAO/IMBE Oa)kaHHS 1HIMBITya-
JIHHUX BIACHUKIB YAOCKOHATIOBATH Ta PO3BUBATH T'ally3b OKUTLHUIITBA.

Cepen nepepaxoBaHUX MPOOJIEM OHIEIO 13 HAHOUTBIN BaroMux € 3a0e3redeHHs 0/KiJT BUCOKOSIKI-
CHHMM 1 B JJOCTAaTHIH KIJTBKOCTI KOpMOM. AJDKE B Cy4YaCHMX yMOBaxX MeJl Ta Imepra Mo>ke OyTH He TUTbKU
JDKEpEeJIoM MOKUBHUX PEYOBHH, a ¥ HOCIIMU OTPYWHUX Ta IIKIITUBHUX JIIs OJKUT pedoBuH. Benwky
HEOE3MeKy IPH IIbOMY CTAHOBIISATH TePOIUAN Ta MECTUITUAN, SKi BUKOPHUCTOBYIOTH JIJISI KOHTPOJIIO-
BaHHsI Oyp’sHIB, IIKiJHUKIB POCIHH Ta JEKCTPHHH, IO MICTATHCS y mageBux Megax. OcoOIMBO Hera-
THBHHUM BIUIMB Ha OJDKOJIMHI CiM’1 CTIPaBIISIOTh HOBI OTPYTOXIMIKATH TPETHOTO ITOKOIIHHS, 30KpeMa
nedomiaHTH, SKi aKTUBHO 3aCTOCOBYIOTh B POCIMHHUIITBI JJI MIPUIIBUIIIICHHS BUCUXaHHS BETeTaTHB-
HOI MacH COHSIIHUKY. BogHOYac HEOOXiJHO BIAMITHTH HEJOCTaTHE 3a0e3MeueHHsS OJHKUT KOPMOM
MPOTSATOM aKTUBHOTO CE30HY, OCOOJIMBO y PaHHBOBECHSHI Ta OCiHHI mepiogu. Yci Li mepepaxoBaHi
po0JIeMH MOTPEOYIOTH MOMIYKIB MO0 iX BHpIMIEHHA. TOMYy OCTaHHIM 9acoM MIMPOKOTO 3aCTOCYBaH-
Hs1 HaOyBa€ BUKOPUCTAHHS B TOMIBII OJDKIJ Pi3HUX 3aMiHHUKIB BYTJIEBOJHOTO KBITKOBOI'O KOPMY, 30-
Kpema IIyKpOBHH CHPOIL, I[yKpOBa MyApa, 3TyIIeHUI Oepe30Bri CiK Ta 1HIII.

Haii6inem mommpeHuM cepes BYTJICBOTHUX 3aMIHHHUKIB OPKOJIMHOT'O KOPMY € ITyKPOBHM CHPOTI,
SIKUI BUTOTOBJISIIOTH 3 LYKpY Ta BoAu. Llei kopMm Mae sk mepeBaru Hajl IPUPOAHIM BYTJIEBOIHUM KOP-
MOM, TaK i Hepoiiku. Jlo mepeBar IyKpoBOTO CHPOILY, MOPIBHSHO 3 MEAOM, 3 MOTJISIY BYTJIEBOJHOTO
KOpMY OKUJT HEOOXiTHO BiAHECTH BiJICYTHICTH IMIBHAKOKPHUCTATI3YIOUMX ITyKpiB, MEKCTPUHIB Ta iH-
MUX IIKIJUTHBUX peUOBHH. HeomiKOM IyKpOBOTO CHPOITY € HM3BKHMA BMICT MiHEPaTbHUX PEYOBHH,
BiTaMiHIB Ta IHIIWX MMOXWBHUX PEUOBHH, a TAKOXK HASBHICTH CaXapo3W, Ha IEPETBOPEHHS SKOi B TIIIO-
KO3y OJKOJIaMU BUTpPAYa€ThCS 0arato eHeprii, o B CBOIO YEPry 3HIDKYE TPUBANICTh iX KUTTA. Bpa-
XOBYIOUH HEJIONIKH IyKPOBOTO CHPOITY SIK BYTJIEBOJHOTO KOPMY OJIKII HAMH 3alPOIIOHOBAHO BHKO-
PUCTaHHS B SKOCTI BYTJIEBOIHO-01IKOBOT'O 3aMiHHUKA TIFOKO3HO-(DPYKTO3HOTO CHPOITY.

I'moxo3HO-PpyKTO3HHI CHPOIT BUPOOISIOTH i3 3¢pHOBOI CUPOBMHHM, 30KpeMa KPOXMaJlo KYKypy-
JI3U IUITXOM (DEpMEHTATUBHOTO PO3YMHEHHS, IO J03BOJISIE TAKOTO CKIIATY JOCSITTH MOHOCAXaAPHIIB SIK
1 B MenoBi, 30kpema 50-54 % rmoko3u Ta 42-44 % caxaposu.

Marepiaau Ta MeTOAU AOCHiTKeHb. [lOCTIKCHHS TTPOBOWINA Ha OJPKOJIMHUX CiM X TIPUBAT-
HUX Macik Ta arpodipmu «Arpoetaion» TUBpiBCbKOro paitony BinHuibkoi 00acTi. O6’€KTOM I0CITi-
JUKEHB Oy TIoko3HO-ppykTo3unit cupor (I'PC-42) Ta 6mkonuHi ¢iM’1 YKpaiHChKOT TTopoan OpK1IT.
[Ipeamerom nocmimxkenb OyJa0 BUBYEHHS BIUIMBY TIIOKO3HO-(PYKO3HOTO CHPOITY Ha PO3BUTOK OKO-
JIUHUX CiMeW Ta IX MPOYKTHBHOCTI. BKonuHI ¢iM’T sl IPOBEACHHS TOCIiPKEeHb Oy migiopaHi 3a
METOJOM TPYI-aHAJIOTIB, KU BKJIIOYAB OIIHKY OPKONMHHMX CiMel 3a TIOPOIHICTIO (IOBXKHHA X000T-
Ka, QUCKOimajghbHE 3MIIICHHS, IMAPUHA TPETHOTO TEPTiTy, KOJip OMKiN, MmedaTka Memy Ta arpechB-
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HICTB), CHJIOIO0 OJDKOJIMHOI CiM’1 (KUTBKICTh 3aliedaTyBaHOTO PO3ILIONY Ta KUITBKICTh BYJIHYIOK OIKIN),
KOPMOBHMH 3amacaMu (KUIBKiCTh Melly Ta Mepru). Y MOBH YTPUMaHHS OJKOJIMHUX CiMEH Takox Oynu
OJTHaKOBi. 30KpeMa OMKOIMHI ciM’1 yTpUMYBalIKUCh HA OJHOMY TOUYKY Y BYJIMKax-jexakax. BuBueHHs
e(heKTUBHOCTI BUKOPHUCTAHHS TIIFOKO3HO-(OPYKTO3HOT'O CHPOITY y TOMIBIII OKUT IPOBOIMIIN Y TIEPioz
MiATPAMYIOYOTO MEI0300py MPOTATOM TPaBHS 3a KIJIBKICTIO BUPOIYBAHOTO PO3IUIONy. KiabKicTh po-
3IJI0AY BHU3HAYAH 3a JOTIOMOTOI0 PAMKHU-CITKM depe3 KoxkHi 12 nib.

Tabmuns 1 — Cxema gociny

KinbkicTb OIKOIMHIX

. . Oco0aMBOCTI TOMIBIII
cimeii y rpyri,

O K1

I'pyna

R [pumiTka
ODKONMMHMX ciMeit

Iepiox minromismi

IIT.
- . - HiITPUMYOUHH
I — xoHTpOIBHHA 5 3 01.05. 10 24.05.2016 |6e3 miaroaisii Men036ip
IT - nocninma 5 301.05. 10 24.05.2016 [TDC — 42 THATPUMYIOTHIT

Men036ip

MeTta aociaskeHHs - BUBYUTH ePekTuBHICTh BukopucTanus (I'®C-42) Toxx HOTo BIUIMB Ha PO3-
BUTOK 1 MPOYKTHBHICTb OJPKOJUHHUX CIMEH.

['mok03HO-PPYKTO3HMIA CHPON 3ro0BYBaNu 3 po3paxyHky 300 mia Ha o0y y nepion i3 1.05.2016
1o 24.05.2016 p. [Ipotarom #oro TepMiHy IPOBOAWIH 1 OOJIIK BUPOLICHOTO OJKOIaMHU PO3ILIOAY.

OcCHOBHI pe3yJbTaTH I0CJiIKeHHs._ByTIeBoqHUN KBITKOBHA KOPM ODKIT XapaKTepU3YETHCS
BHUCOKHM BMICTOM I[YKpiB, IEPEBAKHY YACTUHY SIKMX CKJIQJal0Th TIII0K03a Ta GPYKTO3a.

B meny 3aranpHa KijdbKicTh IUX LYKpiB ckianae 75—78 %, i3 axux 40 % rmokos3u ta 35 % Qpyk-
TO3H.

I{ykpu ByIJICBOZHEBOTO KOPMY BUKOPHCTOBYIOTHCS O/DKOJIAMH SIK JDKEPENIO €Heprii sl JIbOTHOI
JiSUTBHOCTI, MIATPUMAHHS TEMIIEPaTypHHUX MOKa3HUKIB y THi3ax, 30kpema 34-35 % y mepion BHpoO-
IIyBaHHS PO3IUIOAY, a B 3MMOBUH miepion Big 14 mo 27 oC.

YacTuHa IMyKpiB BYTJIEBOTHEBOTO KOPMY BUKOPHCTOBYETHCS OIKOIAMU IS TOMIBII JTUIUHOK Y
CKJIaJi CaMK{ Ta MaTOYHOrO Mojouka. Llykpu ByrieBomHOro KOpMy HeoOXimHi OKoaM TaKoX s
BUPOOJICHHS BOCKY, MATOYHOT'O MOJIOUKa, EPMEHTIB Ta 301JIbIIEHHS MacH TiJa.

HenocratHe 3a6e3neueHHs OK1T BYTJIeBOIHIM KOPMOM 3yMOBIIIOE 3HIKCHHS TIOKa3HHUKIB PO3BH-
TKY Ta TIPOAYKTHUBHOCTI OJUKOJIMHHMX CIMEH, 10 HETaTHMBHO IO3HAYAETHCS Ha PEHTAOETBHOCTI TACiK.
[TomoBHEHHST KOPMOBHX 3amaciB O/XKiJI, 30KpeMa 1 YaCTKOBUMH 3aMiHHHKaMH, TIO3UTHBHO BIUIMBA€E Ha
PO3BUTOK OKOMHMX CiMEH Ta IX MPOTyKTHBHICTD.

3a nanumu A.T. Kopansora (1988), oqHa cuiibHa OKOJIMHA CiM’S 3a PIK CHOXKHBA€E OJU3bKO 95
KI' BYTJIEBOZHOTO KOPMY 1 TiNIBKM 33 TaKHX YMOB CIIOCTEPIra€Tbcsi HOpMaibHUI PO3BHTOK Ta BHCOKA
NPOIYKTUBHICTH OJKOIMHUX CIMEH.

AHai3 MOKa3HUKIB BimoOpakeHUX B TaOMHUIl 2 MMOKa3ye, MO TIIOKO3HO-(QPYKTO3HUI CHPOIT Mic-
TUTH NOJIOHY 13 MEIOM KiJIBKICTh MPOCTUX IYKPi, 30KpeMa 50-54 % raroxo3u Ta 42-44 % caxaposm.

Tabmuit 2 — XapaKkTepHcTHKA HYKPIiB BYTJIEBOAHOTO KOpMY, %

HasBa cknagoBux . . . I'mrok03H0-(pyKTO3HIH
Men kBiTKOBHH HyxpoBuii cupon
BYTJIEBOJTHOI'O KOPMY cupoI
Lykpu:

TITII0K03a 40 - 50-54
¢pyxro3za 35 - 42-44
MaJlbTO3a 0,055 - 2-3
caxaposa 60,0 1,0

Cepen LyKpiB IIIOKO3HO-(PPYKTO3HOTO CHPOILY BHSBJICHO i caxapo3y A0 1 %, Toxi sIK y IyKpOBO-
MY CHPOIIi caxapo3u MicTHThCs 10 60 %, a B meny — 5 %.

To06T0, TII0K03HO-QPYKTO3ZHUIN CHPOII MiCTHTh TIEPEBAKHO MOHOIYKPH, SKi HE TOTPEOYIOTH iX po3
HICTUICHHS (PepMEeHTaMu, MMOPIBHIHO 3 IIYKPOBUM CHPOIIOM.

o cxnagy rimroko3HO-(OPYKTO3HOTO CUPOITY BXOJUTH TaK0X ManbTo3a A0 3 %.

XapakTepu3ydH BIUIUB TIIOKO3HO-(PPYKTO3HOI'O CHUPOIY Ha PO3BUTOK OJKOJIMHUX CiMeil He0O-
X1JTHO BIAMITHTH JIesKi TIO3UTHBHI acieKTH (Tabi. 3).
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Tabmuns 3 — Po3BHTOK OMKOJIMHUX ciMeii

é o K BHPOLIEHO PO3IIIOAY 3a 0GMiKOBHIA IIepio, cm> e z
g _| E 8 5 2 E
I'pyna 6wxomn- | & Qg’ El 5 5 = '% = E R
mixciveii [958 Bl & | 18.04.16 1.05.16 12.05.16 24.05.16 3R 2 5
S E © [-uans g E
o = 2 ‘g m
17 2930 3840 4371 6320 17461
21 2847 3730 4528 6780 17885
I (konTpOIN.) 5 43 3020 3755 4347 6430 17552 17475,8+
7 2922 3415 4630 6244 17211
8 2798 3800 4770 5902 17270
Pazom no rpyni i 14515 18540 22645 31675 87379
32 3012 5970 6760 10780 26522
34 2830 2600 6830 10032 25292
II (mocmim) 5 39 2902 5710 6785 10350 25747 259122+
28 2982 5632 6854 10430 25898
20 2820 5730 6932 10620 26102
Pa3zom no rpymi - 14545 28640 34160 52210 129561

3okpeMa, SKII0 Ha MepIry AaTy MigpaxyHKy pizHums ckiagaia 0,2 %, To BXe Ha Apyry OaTy M-
paxyHKy pizHuisg 54,4 %. binble BUPOIIEHOTO PO3IUIOAY OKOIMHUMHE CiM MU AOCTinHIN rpymi. Ha
TPETIO 1 UEeTBEPTY ATy OJKOIMHI CiM’1, IKUM 3roAyBalii TIOK03HO-ppykTo3Hmii cupon ['@C-42 Bu-
poctuim posmoay Ha 50,8 1 54,8 % Oinbmie BiamoBigHO. 3araiom 3a OOMIKOBHN Tiepion OmKOMHHI
cim’i, sskum 3rogoByBam ['@C-42 BupocTunu Ounbine po3miony Ha 48,3 % mOpiBHIHO i3 aHAaIOTaMHU
KOHTPOJIBHOI TpyIIH.

Tabmuns 4 — BniuB miaroaiBii Ha NMPOAYKTUBHICTD OMKOJIMHUX cimMeii

_ - BinbOynoBano
T'pyma 6mxo- K-ctp 6gm0v No 61K01H- Bupobneno meny, kr CTiMbHMKiB, T, Bupo6neno Bocky, r
., | IMHEX cimeit R
JIMHUX ciMeit . HUX CiMelt ] . ] ] ] .
y Ipymt Mo ciM’AX | MO rpymi | Mo ciM’AX | MO Ipymi| TIo cimM’sX 0 TpyHi
17 20 4 280
21 18,5 4 280
I (xonTpOIL.) 5 43 17,5 19,2+ 3 3,6 210 252+
22 3 210
8 18 4 280
32 25 5 350
34 22 4 280
II (mocunin) 5 39 28 25,6+ 5 4,6 350 332+
28 25,5 5 350
20 27,5 280

AHa3y0un ofeprKaHi pe3yabTaTH JOCTIIKEHb, 10 BiqoOpaXkeHi B Ta0uuIll 4 HEOOXiIHO BiaMi-
TUTH, TIO MirOAIBIIA O/DKINT y BECHSIHUM NEPioj TIOKO3HO-(OPYKTO3HUM CHPOIIOM ITiJIBUIIIHIIA MEITI-
PONYKTUBHICTE OmkonuHMX cimedt Ha 33,3 %. [lo3uTuBHI pe3ysibTaTH OjAepkKaHi i MO0 BUAUICHHS
OIKOJMHMMHM CiM’SIMH BOCKY Ta BIZOYIOBU CTUIBLHHKIB. Tak, OUKONMHHI CiM’T ITOCIIIHOI TPYIH B
cepeaHpOMY BiOyryBanu Ha 27,7 % OiNblie mTYyYHOI BOIMUHYU Ta BUILMIIN Ha 31,7 % OinbIne BOCKY,
MOPIBHSHO 3 1X aHAJIOTaMU KOHTPOJIBHOT TPYITH.

ToOTo 3rog0oBYBaHHS OMIKOJIMHUM CIM’SIM TIIIOKO3HO-(PYKTO3HOIO CHPOIY MO3UTHBHO BiZ00pa-
JKAETHCSI K Ha X PO3BUTKY, TaK 1 HA MEANPOYKTHBHOCTI Ta BUAUICHHI BOCKY.

BucnoBku. [linrogisnst Omkin y BeCHSIHUI Mepiof HE3HAYHOTO MEN0300py Y BECHSHUH Mepiof
[IIOKO3HO-PpyKTo3HMM cupornioM (I'DC-42) i3 pospaxynky 300 mi Ha 100y MiABHIIYE PO3BUTOK
OmKomuHKUX cimel Ha 48,3 %, a TakoX MEANPOIYyKTHUBHICTh Ha 33,3 %; KiJIbKICTh BiIOYJOBaHUX CTi-
JILHUKIB 1 BUIICHHS BOCKY — BignosinHo Ha 27,7 %1 31,7 %.
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¢ ¢eKTUBHOCTH NPUMEHEHHUs B MYEJ0BOACTBE III0KO3HO — (PpykTOo3HOro cupona (I'dPC-42)

Hepamkosckuii B.M.

MenoHOCHBIE IMYETBl — OJTHA M3 CaMbIX PEBHUX OOWTATENCH Halllell TUIaHeThl, U3J[aBHA MMPHUBICKAIN BHIMAaHHE JIFOACH
CBOECH OCHOBHOW MPOAYKIMEH — MEIOM U BOCKOM. [T4enuHbIil Mell — ICHHBIN MUIEBON MPOIYKT, KOTOPBIA MMEET JIeueOHO-
JIUETHYECKH CBOMCTBA. BTOPOil MO 3Ha4eHHIO MPOIYKT MYEIOBOACTBA — BOCK. KpoMe 3TuX TpaguLMOHHBIX POAYKTOB, ITUe-
JIBI IPOM3BOAAT TAK)Ke TaKHe OMOJIOTHYECKH aKTUBHBIE BEIECTBA KAK MATOYHOE MOJIOYKO, MPOIOJIUC U MYETUHBIN 51, KOTO-
pBle HALUIM IIMPOKOE MPUMEHEHHE B KOCMETOJIOTHYECKON U MEAMLUUHCKON mpakTuke. K OMONOorHueckn aKTHBHBIM BEIIECT-
BaM MOJKHO OTHECTH M LIBETOUHYIO IBUIBILY, KOHTPOJIUPYIOT coOuparoT muensl. IlogkopMka muen ma 3uMy caxapoM HMeeT
TOJIOKUTENLHBIC H OTPHUIATEIBHBIC CTOPOHBI. 3UMOM, B pE3yJIbTaTe MUTAHUS CaXapHBIM KOPMOM, Y TUEN Mall0 HAKAITHBACT-
csl Kaia — 25 Mr 3a 3uMy, B TO BpeMs KaK IpH HOTPEOJICHUHN Ka4eCTBEHHOTO [BETOYHOTO KOpMa ero ObiBaetT 34 mr. OT1a cy-
MCCTBCHHAS Pa3HUIIA B HAKOIUICHUH Kaia MPEJOTBPAIIACT MMOSBICHUE IOHOCA Y ITYENl, CBUICTENBCTBYET O JIy4lIeld 3MMOBKE
myen Ha caxapHoM KopMme. CeMbH BCEr/ia BBIXOJAT M3 3MMOBKU C YHCTBIMH THE3aMHU. DTO MOJOXKUTEIbHAS CTOPOHA caxap-
HOTO KOpMa.

KiroueBbie cjioBa: Muesi0BOCTBO, IIOKO3HO-(pykTO3HbIi cuporn ['PC-42, nonkopMka muen, m4eI0CeMbHU, BpeMs OT-
KOPMJICHHS, YTTICBOAHBIA KOPM.

Efficiency of glucose-fruit syrup (HFS-42) application in beekeeping

Nedashkivsky V.

Honey bees — one of the oldest inhabitants of our planet, they have attracted the attention of people with their main
products — honey and wax. Bee honey is a valuable food product that has therapeutic and dietary properties. The second most
important product of beekeeping is wax. In addition to these traditional products, bees also produce biologically active sub-
stances such as royal jelly, propolis and bee venom, which have found wide application in cosmetology and medical practice.
Pollen collected by bees is also a biologically active substance. Feeding bees with sugar in winter has positive and negative
sides. In winter, as a result of sugar food feeding bees have little accumulation of feces — 25 mg per winter, while when con-
suming a high-quality flower feed accumulation of feces is 34 mg. This significant difference in the accumulation of feces
prevents the appearance of diarrhea in bees, indicating a better wintering of the bees on the sugar forage. Families always
come out of wintering with clean nests. This is the positive side of the sugar diet. Key words: beekeeping, glucose-fructose
syrup, GFS-42, feeding bees, beefamilies, fattening period, carbohydrate feed.

Key words: beckeeping, glucose-fructose syrup GFS-42, feeding of bees, bee-colostrum, feeding period, carbohydrate feed.
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IHTEHCHUBHA XIMI3ALIA 3EMJIEPOBCTBA - SIK IEPEYMOBA
3ABPYJIHEHHS 3EPHOBOI TPOAYKIIII BAXXKUMU METAJIAMUA

BusHaveHo (akTHYHI HOPMH BHECEHHS MiHEPaJbHUX JOOPHB il OCHOBHI CUTHCHKOTOCIIONAPCHKI KYJIBTYPH y TEpeIo-
BHUX TOCIIOAApCTBaX. BCTaHOBIICHO CIIBBIIHOIICHHS MiXX OCHOBHUMH €JIEMEHTaMH KUBJICHHS i3 3HAYHOIO [IEPEBarolo asory.
PospaxoBaHO BHUTpaTy MiHEpaJIbHUX MOXUBHHX PEYOBUH NOOpHB Ha (HOPMYBAHHS OIMHHILI NMPOILYKLIl 36PHOBUX KYJBTYD.
Bu3HaueHO KOHICHTPALiI0 BaKKUX METANB y 36pHOBIi Maci OCHOBHUX KYJbTYp 3aJIS)KHO BiJl iIHTEHCHBHOCTI XiMi3allii Tex-
HOJIOTIYHHX IpoLeciB. BcTaHOBNEHO, 1110 HACIHHS COHSALIHUKY HaKOmM4ye KaaMiit ta migp y 3,6 Ta 1,02 pasu Bume ['IK
BIZIMIOBIIHO; HACIHHSI 03MMOTO pilaKy — CBUHeLb Ta kaaMmiit y 1,26 ta 1,4 pa3u Bunie I'/IK BinnoBinHo; 3epHO 03UMOI MIICHH-
i Ta Iporo SUMEHIo — cBuHens y 2,1 pasu Bume ['JIK.

KonrouoBi c1oBa: MiHepanbHi 100puBa, HOpMa, 3€pHO, 3a0pyIHEHHS, BaXKKi METaJIH.

© Pazanos C.®., Tkauyk O.IL, 2017.
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IMocTaHoBka nmpodaemMu. OcTaHHI pOKH B YKpaiHi XapaKTepH3yIOTHCS ICTOTHUM 3pOCTaHHSIM BaJOBO-
r0 300py 3epHOBHX KYILTYp. 30kpeMa y 2016 potii Oyiio 3i6paHo noHas 63 MIIH. TOHH, 1110 Ha 6 % Oinblire,
HiXK y 2015 poui. bim3zbko 40 % Bcporo BUpoOHHIITBA 3epHa B YKpaiHi MpHUNasae Ha 03UMY MILIEHHIIIO.

¥ 2016 porii icTOTHO 3pociia 4acTka KyKypy/A3H, sika CTaHOBUTH Takok 40 %. 15 % BamoBoro Bupo6-
HUIITBA 3¢PHOBUX KYJIBbTYp HAJISKHUTH STIMEHIO, a perTa 5 % — iHIINM 3epHOBUM KyIbTypam [1].

ArpapHuii cektop YkpaiHu yKe BIPOJOBXK IISITH POKiB Joja€ pyOik y BUPOOHHUITBI 36pHOBHX
KyJbTyp Ha mo3Hau1li 60 murH ToHH. Bogrodac mie 10 pokiB ToMy IS CLThTOCIIBUPOOHUKIB HE3I0JIaH-
HOIOo Oyna Mexxa y 50 MuTH TOHH 3epHa [2].

3Bakarouu Ha Te, IO IUIONIA MOCIBY 3€pHOBUX KYJBTYp B YKpaiHi BOPOJOBXK OCTaHHIX 12 pokiB
Maiike He 3Mminmnacsa — 14,3—14,6 MitH ra, To OCHOBHUM (aKTOPOM 3POCTaHHS BaJOBOTO 300Dy 3ep-
HOBHX € IIJIBUIICHHS ypoxkaiHoCTI — 3 26,0 11/ra y 2005 poui — 10 43,9 w/ra y 2016 poiri 3a paxyHOK
HOBITHIX TEXHOJIOTi! 3 BUCOKHMM PiBHEM Ximizarii [2].

AHaJi3 0CHOBHHUX T0CTiIKeHb i myOaikaniid. [TokasHuku BUpOOHUIITBA 3epHA Y BiHHUIBKIH 00-
JacTi € me OuThIn BpaxkarounMu. 3a miacymkamu 2016 poky B o0macTi 310paHO pEeKOPAHHMHA YpoKau
3€pHOBMX PaHHBLOI IPYIH — MTOHAJ 3 MJIH TOHH 3a CEpEeAHbOI ypoxkaiiHoCcTi 55,3 11/Ta, a 03UMOi IIIIeHHU-
ui — 58,5 w/ra, mo Ha 10,2 n/ra Bume, HiX y 2015 poui. 3 ypaxyBaHHSAM 3epHa KyKypyId3u BaJOBHI
30ip 3epHOBOI rpyny BiHHUYYKMHU CTAHOBHTH MOHAJA 5 MIIH TOHH. 3a JaHUMH MiHICTepCTBa arpapHol
TIOJITHKH Ta TPOJIOBOJIbCTBA YKpainw, BiHHMIIPKA 007aCTh Majla HAWBHUIIY ypOXKaHHICTh 3€PHOBHX
KYJIBTYp 3arajioM 1o aepskasi y 2016 poui [3].

3pocTaHHsI ypOKaHOCTI 3epPHOBHX KYJIBTYP B OCTaHHI POKH CTAJI0 MOXKJIMBUM 32 PaxyHOK ITiIBUIIICH-
HS PIBHA XiMi3allii — 30KpeMa 3a iIHTEHCHBHOTO BUKOPHCTAHHS MiHEPAITBHUX TOOPHB 1 MeCTHIUAIB. Tak 3a
BUPOIIYBAaHHS KyKYpYyZI3H, HOPMY BHECEHHSI MiHEPAJILHOTO a30Ty — OCHOBHOTO €JIEMEHTY MPUPOCTY 0io-
MacH, BCTAaHOBJIOIOTh Ha piBHI 15-20 kr Ha 1 T BupoIIeHOro 3epHa. 3a MJIaHOBOI YPOXKAHOCTI 3epHa Ky-
Kypya3u 8 T/ra HeoOXimHO BHecTH 120-160 Kr/ra MiHEpajbHOIO a30Ty, a 3a ypokaiHocTi 10 T/ra —
150-200 kr/ra. OnTuMajbHe CIHiBBIJHOIICHHS MK OCHOBHMMH eneMeHTaMu kupiieHHs (N-P-K) mpu Bu-
POILYBaHHI KyKypy/A3H 3a iIHTEHCUBHUMH TEXHOJOTiIMU cTaHOBUTH 1-0,4-1,2 [4].

3a BUpOIIYyBaHHS 03UMO] MIICHUI 3 TNIAHOBOIO yposkaiiHicTio 70 1/ra Ta BMicToM Oinka 13—14% i
kieiikoBuHu 27 — 30 %, HE0OXiAHO BHECTH 3 po3paxyHKy Ha 1 T 3epHa mo 30 Kr MiHEpaIbHOTO a30Ty.
BpaxoByroun Tak pexkoMeHAalii, po3paxyHKOBa HOpPMa BHECEHHS MiHEPAJIbHOIO a30Ty MiJ O3UMY
mmeHnmo oyae craHoButH 200 Kr/ra. 3a peKOMEHIOBAHOTO CITiBBIJHOIIEHHS OCHOBHHUX €JIEMEHTIB
sxuBiieHHs (N-P-K) min o3umy mimenuiio 2-1-1, Heobdxinuo BHecTr o 100 kr/ra ¢ochopy Ta kajiro 3
MiHEepaJTbHUMHU J00puBamu [5].

3a BUKOPUCTAaHHS XIMIYHHX 3aC00iB 3aXHCTy POCIUH BiJl IIKOJOYMHHUX 00’ €KTiB, HEOOXiTHO MpPO-
TATOM BETETAIlITHOTO MepioAy i Yac BUPOIITYBAHHS O3MMOI IMIIIEHHUITI TPOBECTH IO IEB’ SITH XiMIYHUX
00pOOITKIB, Y TOMY YHCIi: 3 00p0o0ITKH QYHTIMIAMH, 2 — PETYJIATOpaMHU POCTY, 10 2 00pOOITKIB rep-
0iupaaMu, oIHOPa30Be NPOTPYIOBAHHS HACIHHS, Ta BiJl OAHOTO pa3y i Oinblie — iHCeKTHIUAAMH [6)].

Taxe iHTEHCHBHE 3aCTOCYBaHHA 3ac00iB XiMi3amii 3a BUPOIIYBaHHS 36pHOBUX KyJIbTYp B YKpaiHi
3arajioM Ta y BIHHHIIBKiIH 00J1acTi 30KpeMa, CTBOPIOE 3arpo3y 3pOCTAI0uoro 3a0pyMHEHHS 3epHa TOK-
CUYHHMHU PEYOBHHAMH, 30KpEMa: BAXKUMH METalaMH, HITpaTaMu, paJioHYKIIiIaMH, XJIOpOM, CIpKOIO
Ta MPU3BOIUTH A0 Jlerpajalii IpyHTiB.

MeTo10 D0CTiaKeHb O0yII0 IpOaHaIi3yBaTH HOPMH BHECEHHS MiHEPAIBHUX JOOPHB, SIK OCHOBHOTO
JoKepesia TOKCHKAIlli 3epHOBOT MpoAyKIlii. Po3paxyBaTu, CKUTBKA BHOCHUTHLCSI MiHEPAIBHUX PEUYOBUH 3
noOpuBaMH Ha OJMHHUIIO BHUPOIICHOI MPOAYKLIi Ta SIKi TOKCUKAHTH MOXYTh IOTPANUTH Y 3€PHOBY
Macy 3 MiHepaJTbHIUMH TOOpHUBAMH, IO HAWYACTIIIE BUKOPHUCTOBYIOTHCS y TOCTIOIAPCTBAX.

Marepiaj i MeToaMKa AOCTiIKeHb. J0CTIHKEHHS TPOBOAMIH Y KITBKOX TIEPEIOBUX TOCIIOAAPC-
TBax Binauuekoro, Tuspiscbkoro ta XXmepuncekoro paiioHiB BiHHUIBKOT 00nacTi, sKi 3a MiACyMKa-
Mu 2016 poxy oTpuMainu OJHi 3 HalKpamuX MOKa3HUKIB 32 00cAraMy BUPOOHUITBA Ta YPOKAHHICTIO
POCIIMHHHIIBKOT MPOAYKITi1 B 00IaCTi.

JlaGopaTopHi mocnian MOA0 BMiCTy TOKCHKAHTIB Y 3€pPHOBIM Maci OCHOBHHX CiIbCBKOTOCIIOIAp-
CBKUX KyJbTYp npoBoamin y HaykoBo-BuMipioBanbHiil arpoximiuHiii maboparopii kadenpu exomorii
Ta OXOPOHH HAaBKOJIMITHHOTO CepeoBHUIla BIHHUIIFKOTO HAIlIOHAIBHOTO arpapHOTO YHIBEPCHUTETY.

OCHOBHI pe3yJbTaTH AOCIIIKeHb. Y TOCIIOAapCTBax, SKi 00paHi IS HPOBEACHHS JOCHIIKCHb
BUPOILYIOTH TaKi KyJIbTYpU: O3UMa MIICHULS, KyKYpyA3a, sIpUi SUMiHb, O3UMHUI pilak, COHALIHUK.
Hopmu BHEceHHS MiHEpaIbHUX AOOPUB 3a iX BUPOILIyBaHHS BigoOpaxkeHi y Tabmmi 1.
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Tabmut 1 — dakTHYHI HOPMHU BHECeHHS] MiHepPaJbHUX A00PHB Ml OCHOBHI BHPOIIYBaHi KyJbTYPH, KI/Ta IiI0401 pe-
YOBHUHU

Hopwma BHeceHHSsT MiHEepallbHUX PEUYOBUH Pazogictb CHiBBiTHOIICHHS MiX
Bupouysana . BHECEHHS €JIEMCHTAMH JKMBJICHHS
KyJIbTypa asor docthop KaJmii 10GpHB (N-P-K)
ITirenuns o3uMa 175 35 35 3 5-1-1
Kykypynza 200 45 45 3 4,5-1-1
STamins apuit 90 35 35 2 2,6-1-1
Pimak o3umwuii 200 40 40 4 5-1-1
COHSIIITHAK 150 45 45 2 3,3-1-1

OCHOBHMM MiHEpPAJIBHUM €JICMEHTOM, III0 BHOCHUTHCS Y HaHOUIBIIIN KUTbKOCTI € a30T. Came Bif
a30Ty CIIOCTEPIraeThcs HAWOUIBIIMKA MPUPICT HAA3EMHOI Macw, 30KpeMa 3epHa 4u HaciHHsA. Hopma
BHECEHHS MiHEPaJIbHOTO a30TY ITiJl BUPOII[yBaHi Y TOCIIOAPCTBAaX KyJNbTypu ctaHOBHTE 90-200 kr/ra.
Haii0inbie a30Ty BHOCATD MMiJ KYKypyI3y Ta pilak 03UMHUH, a HalMEeHIIIe — i SSYMiHb Ipuid. Sk 100-
pHBa BUKOPHUCTOBYIOTH MEPEBAKHO aMiadyHy CEJITPY, a TaKoXk KapOaminx i cymbdar amoHi0. 3a BHe-
CEHHS aMiayHol CeIITpU MaKcHMaabHa HopMa (Pi3uuHOi Baru qo0puBa ckinagae 570 Kr/ra, 3 SKUX JId-
e 200 Kr cTaHOBUTH a30T.

Hopmu BHeceHHs1 MiHepaibHOrO (ochopy Ta Kajilo € 3HAYHO HIDKYMMM Ta CTaHOBJIATH MO 35—
45 xr/ra mng yci KyasTypH. SIk MiHepaabHe J0O0pUBO IO MICTHTH (ocdop 1 Kalliii 3aCTOCOBYIOTh HIiT-
poamodocky. Jlnsi BHECEHHsI TaKOi KiJIBKOCTI MiHepaJbHHX PEYOBHH HEOOXimTHO BHKOpucTaTtd 281
Kr/ra ¢i3udHOi Baru HITPOaMO(OCKH.

Hocuts HeBenuka HOpMa (GochopHO-KaliiHUX 100pHB Ha ()OHI BUCOKHX HOPM a30THHX JOOpHUB
BKa3ye Ha He30aJaHCOBAHICTh HA/IXO/DKCHHS IMOKMBHUX PEUOBHH y TPYHT Ta BUCOKY HMOBIPHICTH 3a-
OpyIHEHHS SIK BHPOIIEHOI MPOMYKIIii, TaK 1 TPYHTY TOKCUKAHTaMHU, 110 MICTATLCS Y a30THUX MiHepa-
JBHUX J00pHBax. 30KpeMa 3a BUPOIIYBaHHSA O3MMOI IIICHHUIII Ta O3MMOI0 PIllaKy y JOCIIKYBaAHHX
roCIoapcTBax CIiBBIAHOIIECHHS a30T-Pocdop-Kamiii craHOBUTE 5-1-1, Kykypyn3u — 4,5-1-1, consti-
HUKY 3,3-1-1, ssumento — 2,6-1-1 3a pekOMEHIOBAaHOTO CHiBBigHOIICHHS 2-1-1.

Ha Hakonmu4eHHs TOKCUYHUX PEYOBHH Y TPYHTI Ta POCIUHHUIIBKINA MPOIYKII] TAKOK BILTUBAE Pa-
30BiCTh BHECEHHS JOOPHB: YMM OLIBIIY KUIBKICTh pa3iB BIPOJOBXK BEreTalliiHOIO Mepioay BHOCATH
MiHepaJbHi JOOpUBa — TUM MEHIIA iX OJJHOpPa30Ba J103a Ta MCHIINI HETAaTHBHUI BIUIMB Ha TPYHT 1 po-
CJIVIHU.

Haitbinbm po3apiOHEHO BHOCATH MiHEpaidbHI MOOpHBa i O3UMUI pinak — 4 pa3u BOPOIOBXK Be-
reTartii, I SIMiHb SIPUN Ta COHAITHUK — 2 pasH, i pemTy KylabTyp — 3 pasm.

Ha iHTEHCHBHICTh HAKOIMYEHHS TOKCHYHUX PEYOBUH Yy 3CPHOBIMl Maci BIUIMBAaE TaKOX piBEHb
YpOXaWHOCTI KyJabTyp. UMM BHINA ypOXKAHHICTP — THM MEHINA WMOBIPHICTH 3a0pymHEHHS 3€pHa
(Tabum. 2).

Tabnuusg 2 — YpoxkaiiHicTs BUPOLIYBAHUX KYJIBTYP Ta BUTPATa MiHEPAJIbLHUX PEYOBUH HA OJIMHUIIO BUPOILEHOI NPo-

Iy Kuii
YpoxaiiHicTs, Butpara MiHepaibHAX PEUOBUH Ha 1 T BUPOIICHOTO 3€pHA, KT
BupomnryBana kyneTypa — -

T/ra ycix MiHepansHUX pedoBuH (N-P-K) B TOMY YHUCJIi a30TY

ITmenuns o3uma 8,0 30,6 21,9

Kykypynza 7,5 38,7 26,7

STumiHb spuit 4,5 35,6 20,0

Pinax o3umuit 4,0 70,0 50,0

COHSIIIIHUK 4,0 60,0 37,5

YpoxkaiiHiCTh 03MMOi MIIEHHUII y JOCTI[HKYBaHUX TOCHOAApPCTBaX CTaHOBUTH 8,0 T/ra, sIMMEHIO
siporo — 4,5 T/ra, KyKypyasu — 7,5 1/ra, pinaky o3umoro — 4,0 1/ra, consmnauky — 4,0 1/ra. Lle nocutsb
BHCOKI PiBHI YpOKaHHOCTI KyJIBTYpP TOPIiBHSIHO 3 CEPEIHIMU MOKA3HUKAMU M0 YKpaiHi Ta BiHHUIBKiiH
oOmacri.

BpaxoBytoun piBHiI pakTH4HOI ypOoKaiiHOCTI KyJIBTYp Ta BHECEHMX MiJl HUX A00puB, OyJ0 po3pa-
XOBaHO CEPEIHIO KUIbKICTh MiHEPaIbHHUX TOXKHUBHUX PEYOBUH, BHECEHUX Ha ()OPMYBaHHsA 1 T yporKaro.
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Le#i mokasuuk cranoBuB 30,6—70,0 kr/tT. Haii0inblie BUTpayaeThcsl MiHEpAIbHUX PEYOBHH, BHECCHHUX
y TPYyHT 3 JoOpuBamu Ha GopMyBaHHS | T HAaCIHHS COHSIIHUKY i pimaky o3umoro — BignoigHo 60,0
ta 70,0 kr, a HaliMeHIIe — HA QOPMYBaHHS 3€pHA MIICHUL 03UMO].

OCKUTbKHA HAWOUTBINE Y TOCIIHKYBAaHUX TOCMOAApCTBaX BIHHUYYMHNA BHOCSTH a30THUX MiHEPATHHHUX
J00pHB, TO OYII0 PO3paxoBaHO (PaKTHUYHY BUTpATy MiHEPaJIBHOIO a30Ty Ha popMyBaHHs 1 T ypoxkato. Lleit
nokasauk cranoBuB 20,0-50,0 kr/t. Haiibiiplne MiHepaabHOTO a30Ty OyJI0 BUKOPUCTaHO Ha (popMyBaHHS
1 T HaCiHHSA piNaKy 03MMOT0, a HalMEeHIIIe — Ha | T 3epHa SIMEHIO SIPOTO 1 IMIICHHUIT 03UMOI.

AwmiadHa celiTpa y CBOEMY CKJIaJli MiCTUTh TaKi TOKCHKAHTH SIK CBHHEIb, [IMHK, HIKEJIh, ATFOMIHIH,
cipky, xqop Ta inmi. Hitpoamodocka moxe MicTHTH XJop Ta cipky. Came 3a0pyJHEHHS 3€pHOBOI
MPOAYKIIT IMMH PEYOBHHAMH MOKE CTAHOBUTH HaHOLIbITy HEOE3MEKy.

AHaJi3 iHTEHCUBHOTO BUPOITYBAaHHSI OCHOBHHX CiTHCHKOTOCIIOJAPCHKHUX KYJBTYpP IMOKAa3ye 3poc-
Tal04e 3aCTOCYBaHHS MIHEPaJbHHUX NOOPHUB, SIKI € TIOTYKHUM JKEPEIoM 3a0pyAHEHHS TPYHTIB Bax-
KHMHU METaJlaMH, 110 MOXK€ CTBOPUTH YMOBM HAKONMYEHHS LIUX TOKCUKAHTIB y POCIMHHULIBKIA IPO-
TTYKITii.

Jnist eKCTIepUMEHTANBHOTO MiATBEpAKEHH a00 COpOCTYBaHHS 3pOOJIEHHX BHCHOBKIB OYio Biio-
paHo 3pa3KH 3epHOBOi MacH BKa3aHUX KyJIbTYp Y AOCIIIPKYBaHUX I'OCIOAAPCTBAX Ta IPOBENEHO J1abo-
paTopHe IOCHiHKEHHS Ha BMICT HAUTIOMIMPEHIIINX BaKKUX MeTanliB (Tadi. 3).

Tabnuis 3 — BMmicT BaskKKHX MeTaJIiB y 3epHi OCHOBHUX NMOJbOBHUX KYJIBTYP, MI/KT

Baxxi meTanu
Bupourysana Caunenp Kanmiit Mizns Lunk
KyneTypa Q)aKTI@HI/H?I IIIK (axTranmii K axiamnmii TJIK taxruammit I
BMiCT BMiCT BMiCT BMiCT
ITmenuns o3uma 1,05 0,5 0,05 0,1 2,67 10,0 17,6 50,0
Kykypy/asa 0,24 1,0 0,05 0,1 0,75 10,0 12,5 50,0
Slamins sipuit 1,07 0,5 0,09 0,1 2,36 10,0 13,8 50,0
Pimak o3umuit 1,26 1,0 0,14 0,1 2,94 10,0 20,0 50,0
COHSIIIHUK 0,47 1,0 0,36 0,1 10,2 10,0 14,9 50,0

AHaJi3 IHTCHCUBHOCTI 3a0pyIHCHHS BaKKMMH METaJaMH 3€PHOBOI MPOMYKIIil MOKa3aB, IO KOH-
IIEHTpAITis CBUHITIO y 3€PHI MIIICHUII 03UMO1, TIMEHIO SIPOTO Ta HACIHHI pilaKky 03uMOro 0yJia BHIIOIO
3a ['JIK BinnosigHo y 2,1; 2,14 ta 1,26 pa3u, Toai sK y 3epHI KyKypyA3H Ta HACIHHI COHALIHUKY KOH-
LeHTpallis CBUHIO Oyia Hrokda 3a ['JIK y 4,16 pasu Ta 2,12 pa3u BiANOBIgHO.

BMmicT CBHHIIIO Y 36pHOBIii Maci OCHOBHHX IOJBOBHX KyJIbTYp cTaHOBUB 0,24—1,26 MI/Kr 3a mOKa-
3HMKa TPaHUYHOJOMYCTHMOI KOHIIEHTpALii A 3epHa 03UMOi MieHuwi i stamerto 0,5 MI/Kr, a pemrTu
KyneTyp — 1,0 mr/kr. HaliBuia KoHIEHTpalis CBUHIIO OyJia BUSBJIEHA Y HACIHHI PillaKy 03UMOTO, 3€-
PHI TIITIIEHUIT 03UMO] Ta STYMEHIO SIPOTO, a HAWMEHIIA — y 3¢PHI KyKypY/A3H 1 HACIHHI COHSIIITHUKY.

KonuenTpanist kaamiro y HaciHHI COHALIHMKY Ta pimaky o3uMoro Oyia Bumoro 3a ['IK y 3,6 Ta
1,4 pasu BiANOBIAHO, a y 3€pHI MIIEHHUI 03UMOI 1 KYKypy3Hu Ta sSlUMeHIo siporo —y 2 Ta 1,1 pa3u Hu-
xkgoro ['JIK. @akTHaHMA BMICT KaJMil0 y 3€pHOBIH Maci DOCIKYBaHUX KyJIbTyp cTtaHoBUB (,05—
0,36 mr/kr 3a mokasuuka ['JIK 0,1 mr/kr.

KonuenTpanist Miai y HaciHHI coHsAmHUKY Oyia Bumoro 3a ['JIK y 1,02 pasu, a y 3epHOBiii Maci
pewtH KynbTyp — Hmk4a ['JIK, 30kpema y HaciHHi pinaKy 03UMOro, 3¢pHi 03UMO] MIICHUIII Ta STYMEHIO
siporo — y 3,41; 3,75 ta y 4,24 pa3u BinmoBigHO, a y 3epHi KyKypya3u — y 13,34 pasu menme I'JIK.
daxTHyHa KOHIIEHTpalis Miai craHosmwia 0,75—10,2 mr/kr.

KonuenTpatist quHKY y 3epHi ycix KyapTyp Oyna Hikuoro 3a I'JIK — Big 2,5 pa3ziB y HaciHHI 03u-
MOTO pinaky — a0 4 pasiB y 3epHi Kykypya3u. QakTHUIHAN BMICT ITUHKY Y 3€PHOBIH Maci yciX KyJIbTyp
craoBuB 12,5-20,0 mr/kr. HaiiGinbiie muHKy Oyj10 BHSBIACHO y HACiHHI pillaKy O3MMOro, a Hai-
MEHIIE — Y 3epHi KYKypYy/I3H 1 SSMMEHIO SIpOTo.

B pe3ynbraTi mpoBeJieHNX JOCHTIPKEHb BCTAHOBIICHO, IO 33 BUPOIIYBaHHS 03UMOI0 PillaKy y Toc-
MOIapCTBax 00JIaCTi 3aCTOCOBYIOTh HAWBHUIINI HOPMHU a30THHX MiHEPAJIbHUX TOOPHB, IO MPU3BOINUTH
710 HaiO1IBIIOT po30alaHCOBAHOCTI MK OCHOBHHUMH €JIEMEHTaMH XUBJIeHHA. Lle 3yMoBIIoe HaBUIILY
BUTPATy CUHTETUYHUX N0OpHUB Ha (HOpMYBaHHS OJMHUII HACiHHS pillaKy Ta CIPUYMHSAE HAHBHIIE 3a-
OpyIHEHHS HACIHHS CBUHIIEM Ta IIMHKOM. BHCOKa KOHIIEHTpallis MiHEPaIbHUX JOOPHUB, 110 BHOCUTHCS
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y TocroAapcTBax BiIHHWYIYMHY ITiT COHANTHUK 3yMOBITIOE HAMBHUIIY KOHIICHTPAIliIO0 Y HOTO HACiHHI Ka-
amiro 1 mizi. He3Baxaroum Ha BUCOKY HOPMY BHECEHHS MiHEpaIbHUX JOOPUB MiJ KYKYpyA3Y, KOHICH-
TpaLisl yCiX BaKKHX METaJiB y ii 3epHi € MiHIMAJILHOIO, IO TIOB’5I3aHO 3 BUCOKOIO YPOXKaHHICTIO Ky-
Kypy/I34, MEHIIIUM HaJXOJUKEHHSIM MiHEPaJIbHUX PEUOBUH HA OJUHHUIIIO BUPOLIEHOT IPOIYKLIi Ta TpU-
BaJIUM BETETAIIITHUM TIEPi0IOM.

BucHoBku. [HTeHCHBHA XiMi3allisl TEXHOJOTIYHUX MPOLECIB BUPOIILYBaHHS OCHOBHUX KYJBTYP
3YMOBJIIO€ HAKOMUYCHHS Y IXKbOMY 3€pHI BOKKHX METANIB y KOHIIEHTparisx 3HadHo Bummx I JIK.
3o0kpeMa HaCiHHS COHSIITHUKY HaKOMHIye Kaamiit Ta mias v 3,6 ta 1,02 pasu Bumie ['JIK BiamoBimHO;
HACiHHS 03UMOTO pillaKy — CBUHELb Ta KaaMid y 1,26 ta 1,4 pasu sume I'/IK BinnosigHo; 3epHO 03H-
MOi MIICHHUIII Ta SPOTO SIUMEHIO — CBHHEb Y 2,1 pasu Bume ['/IK, mo € Hebe3neynnum assl moaaibIo-
ro BUKOPUCTaHHS TAKOT'0 3€pHA U1 IPOJIOBOJIBYMX 1 KOPMOBUX LiJIEH.
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VHTeHCHBHAsI XHMHU3AIMH 3eMJIe[eJIUsl — KaK NPeINnochlIKa 3arpsi3HeHUs] 3ePHOBOIi MPOJYKIUH TSKeJIbIMH Me-
TaJJIaMU

PazanoB C.®., Tkauyk A.IL.

Omnpenenensl GakTHUECKHEe HOPMBI BHECEHHS MHHEPAIbHBIX yI0OPEHUH MO OCHOBHBIE CEINbCKOXO3SMCTBEHHBIE KY-
JIBTYPHI B IIEPEIOBEIX XO3SHCTBAaX. Y CTAHOBICHO COOTHOIICHNE MEX/y OCHOBHBIMHU JJIEMEHTAMH IIMTaHUS CO 3HAYUTENb-
HBIM IpeoOyafiaHueM a3ora. PaccumTaH pacxol] MHHEPAIBHBIX NHTATENBHBIX BEIIECTB YHOOpEeHWH Ha (opMHpOBaHUE
€IMHUIBI IPOAYKIINU 36PHOBBIX KyIbTyp. OnpeesieHbl KOHIICHTPAIMH TSOKEIBIX METaJUIOB B 36PHOBOI Macce OCHOBHBIX
KyJbTYp B 3aBUCUMOCTH OT MHTEHCUBHOCTH XMMH3ALMH TEXHOJOTHYECKUX NPOLECCOB. Y CTAHOBIICHO, YTO CEMEHA I10JICO-
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JIHEYHUKA HaKaIuIMBaoT KagMuid u menb B 3,6 u 1,02 pasa Boie [1JIK cooTBeTCTBEHHO; ceMeHa 03UMOI0 parca — CBUHEI
u Kagmuii B 1,26 u 1,4 pa3za Beime IIJIK cOOTBETCTBEHHO; 3¢pHO 03UMOM MIIEHHIBI U SPOBOTO s;UMEHs — cBUHeN B 2,1 pa3a
peime [1JIK.

KiroueBble cjioBa: MUHEpaIbHbIE yIOOPEHUS, HOPMA, 3€PHO, 3arpsA3HEHHE, TAXKeIble METaJIIbL.

Intensive chemistry of earth — as a precondition for the pollution of grain production by high-speed metals

Rasanov S., Tkachuk O.

The actual norms of mineral fertilizers under the main crops in advanced farms are determined. The relationship between
the main power elements with a significant advantage of nitrogen is established. The expense of mineral fertilizers of fertiliz-
ers for the formation of a unit of grain crops is calculated. The concentration of heavy metals in grain mass of main crops
depending on the intensity of chemicalization of technological processes is determined.

The analysis of the intensity of contamination by heavy metals of grain products showed that the concentration of
lead in winter wheat grains, spring barley and winter wheat rape was 2.1 times higher than MPC, 2.14 and 1.26 times
respectively, while in corn and seed grain the concentration of lead was lower than the MPC in 4.16 times and 2.12
times respectively.

The content of lead in the grain mass of the main field crops was 0.24 — 1.26 mg / kg at the limit of the permissible con-
centration for winter wheat and barley 0.5 mg / kg and the rest of the crops — 1.0 mg / kg. The highest concentration of lead
was detected in winter wheat, winter wheat grains and spring barley, and the smallest in corn and sunflower seeds.

The concentration of cadmium in sunflower seeds and winter rape exceeded the MPC by 3.6 and 1.4 times respectively,
while in winter wheat and corn and spring barley, 2 and 1.1 times lower MAC. The actual content of cadmium in the grain
mass of the cultures underthe investigation was 0.05-0.36 mg / kg with an MPC of 0.1 mg / kg.

The concentration of copper in sunflower seeds was 1.02 times higher than the MPC, and in the grain mass of the re-
maining crops, the lower MPC, in particular, in the seeds of winter rape, winter wheat grains and spring barley, was 3.41
times, 3.75 and 4 , 24 times respectively, and in maize grain — 13.34 times less than MAC. The actual concentration of copper
was 0.75 - 10.2 mg / kg.

The concentration of zinc in the grain of all crops was lower than the MPC — from 2.5 times in the seeds of winter rape —
up to 4 times in corn grain. The actual content of zinc in the grain weight of all crops was 12.5 — 20.0 mg / kg. Most zinc was
found in winter wheat seeds, and the smallest in maize and barley.As a result of the conducted researches it was established
that at growing of winter rape in the farms of the region the highest norms of nitrogen mineral fertilizers are used, that leads
to the greatest imbalance between the main elements of nutrition. This causes the highest cost of synthetic fertilizers on the
formation of a unit of rape seed and makes the highest pollution of seeds with lead and zinc. High concentration of mineral
fertilizers, which is introduced in the farms of Vinnytsya in sunflower, causes the highest concentration in its seeds of cadmi-
um and copper. Despite the high rate of application of mineral fertilizers for corn, the concentration of all heavy metals in its
grain is minimal, which is due to high corn yield, lower mineral content per unit of grown products and a long vegetation
period.

Key words: mineral fertilizers, norm, grain, pollution, heavy metals.
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BUBYEHHSA TOKCUKOJIOTTYHUX ITAPAMETPIB I BCTAHOBJIEHHS
KJIACY TOKCUYHOCTI KOPMOBOI JAOBABKH 3 MPICHOBO/JHOI
BOJOPOCTI LEMNA MINOR 3BAI'AYEHOI UOJJOM

OOrpyHTOBaHO HEOOXiJHICTH MPOBEICHHS TOKCHKOJIOTTYHUX NOCII/KEHb Ta BCTAHOBJICHHS KJIACy TOKCHMYHOCTI KOPMO-
BOT T0OaBKH 3 MPiCHOBOAHOI BOAOpOCTi Lemna minor 306aradeHoi ﬁOﬂOM, OIIMCAHO HOBI IIIXOIHU 1 3aCTOCOBaHI METOIH, IO
BIILIOBIIAIOTh €BPOIEHCHKUM BUMOTaM JI0 IPOBE/ICHHS TAKHUX JIOCIiPKCHb.

B pe3ynbraTi IpoBeeHUX AOCTIPKEHb BCTAHOBIICHO, IO 100aBKa HE 3yMOBIIIOE IT0IPA3HIOBAIIOHOT Ta JEPMOHEKPOTH-
4HO{ [i 32 HAHECEHHS Ha IIKIpy KPOJIB, a TAKOX HE CIPUYUHIOE IIOAPA3HIOBAIEHOI /il 32 HAHECEHHS Ha CIIN30BY 00OJIOHKY
oKa y kpousi. BcraHoBieHo, 1o kopMoBa j100aBka 3 IpiCHOBOIHOT BoopocTi Lemna minor 36aradeHoi Momom HanexuTh 10
5 knacy TokcuynocTi 3rigHo 3 YI'C (Y3romxkeHa Ha riiobanbHOMY piBHI cucTema Kinacudikaiil Ta MapKyBaHHS).

KuirouoBi ciioBa: kopmoBa nobaBka, Lemna minor, mogpa3HioBaibHa [isl, JEPMOHEKPOTHYHA Jis, CIM30Ba 00OJIOHKA,
rocTpa TOKCHYHICTh, TOKCUYHA [isl, 1a00paTOPHi TBAPUHH.

IMocTanoBka mpodJjemu. B ymoBax BiBapito JlepkaBHOTO HAyKOBO-IOCIHITHOTO KOHTPOJIBHOTO
1HCTUTYTY BETEpPHHAPHUX IMpenapariB Ta KOPMOBUX 100aBOK PO3poOiIeHNI G10TEXHOIOTIYHHHN cI10ci0
30araueHHs 6iomacu Bogopocti Lemna minor Momom. 1o 6iomMacy BOJOpOCTI MIaHYIOTh BUKOPHUCTO-

© PuBak P.O., Mep3aos C.B., 2017.
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BYBAaTH SIK KOPMOBY J100aBKY /10 KOMOiKopMiB, mipemikciB Ta BBM/JI it CLIBCHKOTOCTIONAPCHKHUX TBA-
PHH Ta OTUL. YMOBH BUKOPUCTAHHS HOBHX KOPMOBHX J00aBOK NependadaroTh BU3HAUYEHHs 1X moapa-
3HIOBAJILHOT IEPMOHEKPOTHYHOI Aii, TOCTPOT TOKCHYHOCTI TOLIO.

AHaJi3 ocTaHix gociaigxkens i myoJsikamiii. Ha cboroaHi HayKoOBi CITIBTOBApUCTBA 1 PETYILITOPHI
areHIlii pO3BUHEHUX KpaiH MPUIISIOTh BEIUYC3HY yBary BCTAHOBJICHHIO OC3TEKH 1 CIIEKTPY TOKCHY-
HOI Aii JiKapChKUX MpenapariB, pisHUX NPOAYKTiB 010TEXHOIOTIi i HAHOMaTepialliB. 3a MXXHAPOAHUMHU
BHMOTaMHU BHIIPOOYBaHHSA Oe3neky (TOKCHYHOCTI) PI3HMX PEYOBHH Ha KUBUX CHUCTeMaxX (JIFOIUHU,
TBapWH, CKOCUCTEM) 3MIIMCHIOIOTHCS BIAIMOBITHO IO TAPMOHI30BAaHUX METOIWYHHMX pekoMmeHmamiin Op-
rafizaunii eKOHOMiYHOro cmiBpoOiTHUITBA i po3BUTKY (OECD) Ta MixkHapoaHoi koHpepeHLii 3 rap-
monizauii (ICH). Konnenuis LDs, Bnepiie Oyna 3anporonoBana B 1927 poui i BCTAaHOBJIEHHS TOK-
CHYIHOCTI 610JI0TIYHO aKTUBHUX KOMITOHEHTIB [1]. 3 Toro dacy i mo kinms 70-X pokiB XX CT. TeCT s
BuzHaueHHs LDs, Oyio po3KpUTHKOBaHO, SIK 3 MO3MLINA HAYKH, TaK 1 3aXHCHUKIB TBapuH [2, 3]. Tpa-
JULIAHI METOOM OLIHKH TOCTPOi TOKCHYHOCTI BUKOPUCTOBYIOTH 3arnOeib TBApUH SK 3aBEpILAIbHY
TOYKY JociikeHb. Y 1984 pomi bpurancbkoro Acormiamiero ToKCHKOIIOTIT Oy10 3ampOoIIOHOBaHO HO-
BUU MiAXiA 0 BU3HAYCHHS T'OCTPOI TOKCHYHOCTI, SIKMH IPYHTYEThCS Ha cepii (hikCOBAaHMX DIBHIB 103
[4, 5]. Leit migxin 3anobirae BAKOPUCTAHHIO 3aru0eni TBapuH, SK 3aBEPLIATBFHOT TOUKH MPOBEICHHS
JTOCITIKEHB 1 MOKIIAAAEThCS Ha CIIOCTEPEKEHHS 32 O3HAKAMU TOKCHYHOCTI B OJTHOMY 3 psliB (iKCOBa-
HUX PIBHIB J03M.

BcranoBienHs TOkcHYHOI Aii 7006aBKU MPOBOIATH LUIIXOM OZHOPA30BOTr0 BBeAEHHS (200 MOBTOP-
HHUX 4epe3 Majli iHTepBaJM 4Yacy MpOTATOM JT0OM) B OpraHi3M JIaOOpaTOPHUX TBApHH 1 BU3HAUYEHHS
MaKCHUMaJIbHO TOJIEPAHTHUX, TOKCUYHUX 1 JI€TANIBHUX J103. Y Jiana3oHi JeTaJbHUX 103 Ta KOHLEHTpa-
[ili OCHOBHUM MOKa3HUKOM TOKCHYHOCTI € HAiOINbII CTATUCTUYHO TOYHA BEIMYHMHA, SIKa CIIPUIHHIOE
3aru6ens, abo edekt y 50,0 % migmocmigaux TBapuH (DLsy, CLso, DEs).

IToka3HUKH WX BEIMYWH JAIOTh KUIBKICHY XapaKTePUCTHKY TOKCHUYHOI Jii pEYOBUHU HA OPTaHi3M
1 BUKOPHCTOBYIOTBCS JJ1 i Kiacudikarii 3a TokcnuHicTo. Ll maHi MOXKyTh CIIyTyBaTH 3a OCHOBY IS
BU3HAYEHHS KJIACY TOKCUYHOCTI 1 € IEPIINM KPOKOM JI0 BCTAHOBJICHHSI PEXKUMIB 03yBaHHS 3a POBE-
JEHHS JOCIHIKEHb MiArocTpol, XpOHIYHOI, cIenu(iyHOi TOKCHYHOCTI Ta IHIIMX BUIIPOOYBaHb, a Ta-
KOXX HaJlaBaTH MEPBUHHY 1H(OPMAITIO ITPO TOKCHIHY Jif0 PEUOBHUHHU.

MeTtoro nocuigxeHs Oy0 BUBYEHHS MOAPAa3HIOBAIBLHOT il KOpMOBO1 10OABKHU 3 MPiCHOBOAHOI BO-
nopocti Lemna minor 36arauenoi MogoM Ha mKipi Ta cIM30Biit 000IOHII OKa Y KPOJIsi, BUBUCHHS TOC-
TPOi TOKCHYHOCTI Ta BCTAHOBJICHHS KJIACY TOKCHYHOCTI JOOABKH Ha JIAOOpATOPHUX IMypax, IS 0e3-
TIEYHOTO i 3aCTOCYBaHHS B TIOJAAJIBIIIOMY.

Marepiau i MmeToau ocaimKeHb. J[0CIiu 3 BUBYCHHS TOKCHUYHOI JIii KOPMOBOI JT0OABKU 3 TIpic-
HOBOZHOT BomopocTi Lemna minor 36arauenoi Mogom nposoamy B ymoBax Bisapito JJHJIKI Ha na6o-
paTOpHUX TBapHWHAX (KPOJIIX 1 OLTMX ITypax-aHajaorax).

ExcnepumeHTanbHi OCHIIKEHHS 1J1s1 BA3HAYCHHS LIKiPHO-TIOPA3HIOBAIBHOI /1ii KOPMOBOi 100a-
BKU TIPOBOJAMIIM Ha 5-0X KPOJISIX Macoro Tija 2-2,5 kr. B neHs npoBeaeHHs AOCHiIKEHHS, Y KPOJiB y
JUJISTHITL JIOTIATKA BUCTPHUTATH MIKIpy po3MipoMm 6x6 cM. [IpaBuii 61Kk BUKOPUCTOBYBAIH IS aruTiKaIlii
cycrnensii KopMoBoi 100aBKH, a JiBHH — A7l KOHTpOIo. Ha BUCTpmKeHy AUISHKY MIKIpU KPOJS CKIIS-
HOIO JIOTIATKOIO HAHOCWIIM IOJIOBUHY €KCTPAKTy, PEIUTY 3ajHIIalv IJisi MOBTOPHOT'O HAHECEHHs Ha-
cTymHOi 106w (puc. 2).

IligmocmiHuX TBapHWH PO3MIITYBaIN B IHAWBIAyaIbHUX KIIITKaX, JUIS TMOTICPEHKCHHS 3JIH3yBaHHS
KpOJIeM €KCTPaKTy, Ha HIMIO OJATalI KOMipelb, IKuil 3HiManu uepe3 3 nobu. KiiniuHi cnoctepexen-
HS TIPOBOJMTH 4Yepe3 00y MiCis MOBTOPHOT'O HAHECEHHS €KCTPAKTy 1 MPOJOBXKYBAIH MPOTATOM 3—
5 mi6. 3amuImKy JOCIiHKYBaHOTO 3ac00y 3MHUBAJIM 3 MMOBEPXHI MIKIPH TEIUIOK BOAOIO 3 TOCIIOAAPChH-
kuM MmuioM. Ikipy mijcyiryBaiy BaTHO-MapieBUM TaMIOHOM. DYHKIIOHATBHUH CTaH IIKIPH B TiMs-
HIIi aruTiKanii OLiHIOBAJIM 32 HASBHICTIO Ta CTYNEHEM 3alajibHOTO mpolecy: 1) HasBHICTH Tinepemii (He
Oinplie 2 fi0 Mmicist HAHECEHHS ), 110 HE CYIPOBOIKYETHCS JYIICHHIM MIKIpH; 2) OOIIOYiCTh Ta HAOPSK
(3 HEe3HAYHUM TIOTOBILICHHSM LIKiPH 3 HACTYIIHUM YTBOPEHHSIM OKPEMHX JIyCOYOK); 3) HasBHICTbH pi3-
KOl rinepemii, 60mM040CTi, 3MOpITYBaHHS i HAOPSIKY IIKIpH (3HAYHUM TOTOBIICHHSIM LIKipH, Ha BCil
JUTISTHITL aTuTiKaIii).

3a BU3HAUYCHHS MTOAPA3HIOBAILHOI il KOPMOBOi JJ0OABKH Ha CIIM30BY 00OJOHKY OKa BUKOPHCTOBY-
BalMM 3-X KpOJiB, SKUM BHOCWIM CYCIIEH31I0 JOCTIKyBaHOTOo 3aco0y B Kimpkocti 0,1 M y
KOH IOHKTHUBJIFHUN MIIIOK JIBOro oka (puc. 3), mpH HbOMY HpPOTATOM | XB MPUTHCKaTd CIi3HO-
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HOCcOBHiT kaHai. IIpaBe oko cimyryBano koHTpoiseM. Ilicias mpoBeneHoi MaHimyssmii depes 1, 24, 48,
72 ronunu Ta 10 14 100U MPOBOAMIN PETEILHUHN OTJIS OUCH.

Takox IpOBOIWIIM BU3HAYCHHS MOAPA3HIOBAILHOIL il JOOABKM HA CIIM30BY OOOJIOHKY OKa J0JaT-
KOBUM MeTo7ioM. KOpMOBY 100aBKYy B HATHBHOMY BUTJISIII 32 JJOMIOMOTOO IITIATENS] HAHOCHIIN Ha CIIH-
30BY 000JIOHKY JiBOTO OKa Kpourst. CrioctepeskeHHs oueit mpoBoawmm uepe3 1, 24, 48, 72 ronqunu Ta 10
14 no6w.

OmiHKyY Mo/Ipa3HIOBATIBHOI Mii TOCTIHKYBaHOI JOOABKH Ha CIIN30BY 00OJIOHKY OKa IPOBOIMIIN 32 Hasl-
BHICTIO BUPQ)KEHOI TinepeMii, HaOpsKY Ta BUIUICHD 3T1IHO OaTbHOI0 CHCTEMOIO HaBEACHOT B TAOHII 1.

Ta6muis 1 — kana oniHKM MoAPa3HIOBAJIBLHOI Aii A0CJIIZKYBAaHUX PeYOBHH Ha CJIM30BY 000JIOHKY 04eii Y KpoJiiB

Kuiniunuii nposis Ban

A. l'inepeMmisi KOH’YOHKTHBH Ta POriBKH

1. CynuHu iH’€KOBaHi

2. OxpeMi cyauHH HOTaHO MPOTJISIAI0THCS

3. dudy3He rimboke MoYepBOHIHHS 3

b. Hadopsik nosik

1. He3znaunmii HaOpsix

2. Bupaxxenuii HaOpsIK 3 4aCTKOBUM BHBEPHEHHSM MOBIKH

3. 3nauHnit HaOPSIK, OKO 3aKPUTE HATIOJIOBUHY

AlwlN|—

4. Oxo 3akpute OibLIe SIK HATOJIOBHHY

B. Buainennst

1. MiHiMaibHa KiJIBKiCTh B KYTHKY OKa

Do | =

2. KinpkicTh BUILIEHD 3BOJIOXKYE MOBIKY

3. KinbkicTh BHIUICHB 3BOJIOXKYE HOBIKY Ta LIKipY HABKOJIO 3

BuBYeHHS rOCTpOT TOKCMYHOCTI Ta BCTAHOBJIEHHS KJIaCy TOKCMYHOCTI KOPMOBOI 100aBKH 3 Tpic-
HOBOZHOI Bomopocti Lemna minor 36arauenoi Momom 6ymo mposegeno meromom: “Acute Oral
Toxicity — Up-and-Down-Procedure (UDP)” OECD Test Ne 423 meroro 30epeXeHHS TBapHH Ta I0-
TpUMaHHS O10CTUYHUX BUMOT.

[IpuHIIMTT METOMy BH3HAYCHHS KJIACy TOKCHYHOCTI TOJISATAE Y BHKOPHCTAHHI 3-X TBApWH OIHIET
cTaTi Ha KOYKHOMY €Talll Ta 3aCHOBaHHI Ha OIOMETPHUYHOMY OLIIHIOBAHHI 3 (JIKCOBAHUMHM J03aMH, SIKI
PO3MOITICH] 32 YacoM MPUHOMY TaK, 00 OyJI0 MOXKIIMBO OLIHUTH JO0AaBKY 3a CTyNEeHEM HeOe3NeKH i
CHUCTEMaTH3yBaTu Pe3ysbTaTd. PiBeHb MOYaTKOBOI 03U Ma€ 3 HaHOLIBLIOW BipOTigHICTIO 3yMOBIIO-
BaTH YaCTKOBY 3aru0esib TBApHH, SIKUM 3aJaBalld OAHY i3 YOTUPbOX (ikcoBaHux 103 (5, 50, 300 ta
2000 Mr/kr MacH Tina).

Puc. 1. locainkeHHs1 rocTpoi TOKCHYHOCTI KOPMOBOI 100aBKH 3 NPICHOBOXHOY
BojaopocTi Lemna minor 30arauenoi Moaom Ha 1a0opaTopHUX 1Iypax.
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Ha mizncTaBi aHamizy nmomnepenHix JOCHiPKEHb I00aBKU Oyli0 BU3HAYEHO MOYATKOBY JI03Y, SKa CTa-
Hoswia 2000 Mr/Kr Macu Tina.

Hocnig mpoBoaunu Ha OiMuX mIypax-aHajiorax, camkax 3-4-Mics4HOTO BiKy 3 Macoro Tina 190-
200 r (puc. 1). [lepen opanbHUM BBEIEHHSIM TBapWH He ToAyBaiH npotsaroM 12 roauH. Tprom mrypam
KOPMOBY J06aBKy 3 MPiCHOBOIHOI BOXOPOCTi Lemna minor 36aradenoi MogoM BBOIHIN BHYTPIlTHBO
IUTYHKOBO 3a JOIOMOTOK) METaJeBOro 30HIa y BHIUIsAI cycnensii 3 1 % kpoxmaieM, y [03i
2000 Mr/kr macu Tijia, BBEJICHHS MPOBOJIUIIN JIBOPA30BO MO 5 M. TOKCHYHY /0 KOPMOBOI JI0OaBKU
Ha OpraHi3M IIypiB BUBYAIH METOJIOM CIIOCTEPEKCHHS 3a IMOBEIIHKOI MiIIOCITITHIX TBApUH, QiKCy-
104 iX KJIIHIYHUH CTaH i 3aruoeb.

[Tlicns mepopanbHOro BBEICHHS CyCIIeH3ii, JAOIMYyCK OO0 KOpMY HadaBaiu uepe3 3-4 roauHH, 3a
MOCTIHOTO 3a0e3MeveHHs] TBAPHH BOOI0. ['OMIBIIO IIypiB MPOBOJVIN MOBHOPALIOHHUM TPaHYIIbO-
BaHUM KOMOIKOPMOM 3TiJTHO 3 YCTaHOBJICHHMH HOPMaMU TOMIBi. YCi JOCHTIKCHHS MPOBOIIIN J0-
TPUMYIOUHUCH TOJIOKCHHsS €BpOIeiichkoi KOHBEHIT i3 3aXUCTy TBapuH, sIKi BUKOPHCTOBYIOTHCS B
EKCIIepUMEHTAX Ta 1HIMX HaykoBuX 1uIx (Ctpacoypr, 1986).

OcHOBHiI pe3yJbTaTH AOCTIIKeHHSl. Y pe3yiabTaTi MPOBEACHHUX MOCTIKEHb MIKIPHO-
II0/IPa3HIOBAIBHOI ii KOPMOBOT J0GABKH 3 MPiCHOBOAHOT BomopocTi Lemna minor 36arauenoi Momom
3a JIBOPa30BOI'0 HAHECCHHS HA IIKIPY KPOJIiB MPUTOTOBAHOI 3 Hel CYCHeH3il, Bi3yallbHUX 3MiH 3 OOKY
IIKIPHOTO TIOKPUBY HE BUSBIECHO (pHC. 2).

Puc. 2. Jocaimxennst MIKipHO-MOAPA3HIOBAIBLHOI il cycneH3ii KopMoBoi 106aBKH
3 MpicHOBOIHOI BOTOPOCTi Lemna minor 36arayeHoi iio1oM Ha KpoJIfx:
A — 1 noba, HaHeceHHs Ha LIKipy cycneHsii; b — 6 noba, BincyTHs peakiyis.

BCTaHOBIIEHO, 110 KOPMOBA 1006aBKa 3 TIPiCHOBOIHOI BogopocTi Lemna minor 36arauena HMogom
HE CHPUYHUHIOE MOJIPa3HIOBAIBHOI Ta IGPMOHEKPOTHYHOT JIii 32 HAHECEHHS Ha LIKIpY.

[1ix yac BU3HAaYEHHS MOAPA3HIOBATILHOI JIii KOPMOBOI T0OABKH 3 MPICHOBOJHOI BOAOPOCTI Lemna minor
36araueHol MooM Ha cI30By 0GONOHKY OKa 3riHo 3 Metomukoio JCTY 3570-97, a Takok JONAaTKOBHM
METOJIOM, OIIIHFOBaHHSI IIPOBO/IWIIX 32 HASBHICTIO BUPAXKEHOI TirlepeMii, HaOpsAKY Ta BUIUICHB (puc. 3).

b
Puc. 3. locainxeHns: moaApa3HIOBAIBLHOI il cycnensii kopMoBoi 100aBKH 3 MPicCHOBOTHOT
Bonopocti Lemna minor 36arauenoi Moxom Ha cam3osiii 0601001 0Ka y Kpouisi:

A — xoHTpOIB; b — 1 106a, HaHECEeHHs cycleH31i KOH IOHKTHBAJIBHUH MIlIoK; B — 14 100a, BiACYTHS peakiis;
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Y pe3ynbTarti MPOBEACHUX JOCIIHKEHb OYII0 BCTAHOBJICHO, MO uepe3 24-48 roauH HaHeceHa Cy-
CIICH31s HE 3yMOBIIIOE TIOJJPa3HIOBAIBHOI i1 HA CIM30BY O0OJIOHKY OKa Kpoiist. OTpuMaHi pe3yJbTaTH
JOCTIDKEHHS TiCIs MpOBeAeHOT MaHimysmii uepe3 1, 24, 48, 72 rogunu Ta Ha 14 no0y HaBencHI B
Tabmm 2.

Tabmums 2 — Oninka noApa3HIOBATBHOI 1ii KOPMOBOI 100aBKHM 3 MPiCHOBOAHOI BoopocTi Lemna minor 36arauenoi
Honom Ha cin30BY 00010HKY OKa KPOJIiB ( n=>5)

ToapasHioBaTbHa Ho6a nocaimpxenns
s 1 2 \ 3 4 5 14
Ouinka fii Ha cM30Bii oka y 1-ro kposst
Buninenns 0 0
Inepemis 0 0
Habpsx 0 0
Ominka fii Ha CIM30BIH OKa y 2-r0 KpoJist
Buninenus 0 0
Tinepemist 0 0
Ha6psik 0 0
Ouinka fii Ha cIM30Bii Oka y 3-ro Kpouist
Buninenns 0 0
Inepemis 0 0
Habpsx 0 0
Ouinka fii Ha cIM30Bii OKka y 4-ro Kpouist
Buninenns 0 0
Tinepemist 0 0
HaGpsik 0 0
Ominka f1ii Ha CIM30BIH OKa y 5-ro Kpouist
Buninenns 0 0
Inepemis 0 0
Habpsx 0 0 0

3a BHeceHnHs 0,1 mut cycrnieH3ii KOPMOBOi T0OABKY B KOH FOHKTHBATLHUN MIIIOK OKa KPOJIs KITiHIY-
Hi 03HaKH 3ananeHHs Oynu BigcyTHi. OTxe, JOCHiKyBaHa 100aBKa HE CIIPUYHMHIOE ITOAPAa3HIOBAIBHOT
i 32 HAHECEHHS Ha CIIM30BY 000JOHKY OKa y KPOJIs.

3a pe3yabTaTaMu AOCHIHKEHHS TOCTPOI TOKCHYHOCTI BCTAHOBJICHO, 1110 103a 2000 MI/KT Macu Tijia He
3yMOBITIOE 3aru0eTi JOCTIAHUX TBAPHH i OyAb-SIKNX BIAXHJICHb 3 OOKY MTOBEAIHKOBHX PEAKLii 1 3arabHOrO
CTaHy IIypiB HE BUABJICHO. BinCyTHICTH CMEPTHOCTI Ta0OpaTOPHUX TBAPHH, CIIPUYUHEHOI BBEICHHSIM KO-
PMOBOI TOOABKH, CBITIHUTE PO TE, IO HEMa€e HEOOXIHOCTI B TIOAATBIIIOMY JOCITIPKESHHI.

CepenHbOCMEpTENbHA /1032 KOPMOBOI JT0OABKH 3 TIPICHOBOJHOI BOOpPOCTi Lemna minor 30arade-
Hoi Moz10M 3a yMOBamu mpoBe/ieHHs anpTepHaTiBHOrO Metony ATC cranosuts 2000 mr/kr < LDsy <
2500 MI/KT Ta HaJIeKHUTh A0 I1’ITOr0 KJIacy TOKCHYHOCTI, 3rijHo 3 knacudikamiero YI'C (GHS) [8].

BucnaoBku. 1. OTxe, 3a ABOPa30BOro HaHECEHHs Ha MIKIpY KPOJIiB CyCIeH3ii KOpMOBOi 100aBKH,
Bi3yaJIbHUX 3MiH 3 OOKY LIKipHOTO MOKPUBY HE BUsBICHO. BcTaHOBIEHO, IO KOpMOBa J00aBKa 3 Ipi-
CHOBOZHOI BoopocTi Lemna minor 36aradena MomomM He CIIPHUMHIOENIONPA3HIOBAIBHOI Ta AEPMOHE-
KPOTHYHOI JIii 32 HAHECEHHS Ha IIKIpY.

2. JlocnimpkyBaHa qo0aBKa HE 3yMOBIIIOE TOAPAa3HIOBAIBHOI il 332 HAHECECHHS Ha CIU30BY 000J10-
HKY OKa y KpPOJIAL.

3. YV pesynbTari NpoBeIeHUX AOCHIIKEHb KOpMOBa A00aBKa 3 MPICHOBOAHOI BOAOpOCTi Lemna
minor 36aradeHoi FlogoM HaNeKUTh 10 5 KIacy TokcHaHOCTI 3rigHo 3 YI'C (Y3romkeHa Ha r106ab-
HOMY DiBHI cucTeMa knacuikamii Ta MapKyBaHH:).

[Moganpmii gocmimpkeHdst OyayTh CIPSIMOBaHI Ha BUBYCHHS XPOHIYHOT TOKCHYHOCTI KOPMOBOI J0-
GaBKH 3 IPICHOBOMHOI BOXOPOCTi Lemna minor 36aradeHoi MonoM Ha 1aG0OpaTOPHUX TBApUHAX i Kyp-
yarax-Opoinepax.
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H3yyenne TOKCHKOJOTHYECKHX NMAapaMeTPOB U omnpe/esieHHe KJIACCa TOKCHYHOCTH KOPMOBOW 100aBKHM M3 mpec-
HOBO/HOIi Bogopocin Lemna minor odoramenHoii iiogom

Pusak P. O., Mep3ios C. B.

ObocHOoBaHa HEOOXOIMMOCTh IPOBEACHHSI TOKCHUKOJIOTHYECKUX HCCIIENOBAHWH M yCTAHOBJIEHMS KJIacCa TOKCHYHOCTU
KOPMOBOH 100aBKH ¢ IPECHOBOAHOM Bozopociy Lemna minor oborareHHON #0/10M, ONMCAaHBI HOBBIE IIOAXOBI M IPUMEHe-
HBI METOJIbI, COOTBETCTBYIOIINE €BPONICHCKIM TPEOOBAHHSAM K IPOBEICHUIO TAKUX UCCIIETOBAHUI.

B pesynbTare mpoBeEHHBIX MCCIEOBAHUH YCTAaHOBICHO, YTO 100aBKa HE BBI3BIBAET Pa3Apa)aroIero U IEPMOHEKPO-
THYHOTO JEHCTBHS MPU HAHECEHHH Ha KOXY KPOJMKOB, a TAK)KE HE BBI3BIBAET Pa3/pa)karollero AeHCTBUS NMPHU HAHECEHUH Ha
CIIM3UCTYIO 00O0JIOUKY TJ1a3a y KPOJMKa. Y CTaHOBJICHO, YTO KOPMOBas 100aBKa C MPECHOBOJHON Bojopocau Lemna minor
oOorameHHbIe H00M OTHOCHUTCS K 5 Kiaccy TokcuuHocTH cornacHo YI'C (CornacoBaHHas Ha ri100aibHOM ypOBHE CHCTEMa
KJIacCU(UKAUU 1 MAPKHUPOBKH).

KnroueBble ciioBa: xopmoBast nobaBka, Lemna Minor, pazapaxkartomee neiicTBHe, AepPMOHEKPOTHYECKOE IEHCTBHE,
CJIM3HCTAst 000JI09Ka, OCTpast TOKCHYHOCTh, TOKCHUECKOE JIeHCTBIE, 1JaDOPaTOPHBIE XKUBOTHEIE.

The study of toxicological parameters and the determination of the toxicity class of the fodder additive from
freshwater alga Lemna minium enriched with iodine

Rivak R., Merzlov S.

The article substantiates the necessity of conducting toxicological studies and establishment of the toxicity class of
fodder additive from freshwater alga Lemna minor enriched with iodine, new approaches are described, and methods are
described corresponding to the European requirements for conducting such research. As a result of the conducted studies it
was established that the fodder additive does not cause irritating and dermonecrotic effect when applied to the skin of rabbits,
and also does not cause irritating effects when applied to the mucous membrane of the eye of rabbit. It has been established
that the fodder additive from freshwater Lemna minor enriched with iodine belongs to the 5th toxicity class according to EGS
(Globally Harmonized System of Classification and Labeling).

Key words: fodder additive, Lemna minor, irritant effect, dermonecrotic effect, mucous membrane, acute toxicity, toxic
effect, laboratory animals.

Haoitiwna 14.09.2017 p.
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YK 636.92:636:612.015

POJIb H.B., aciiipant
HEXMICTPEHKO C.L., 1-p c.-T. HayK
binoyepxiscokuii HayionanvHull azpapHutl yHigepcumem

OKHUCHA MOJIUPIKAILSA JIIIAIB TA BIJIKIB
B OPTAHAX KPOJIIB HOBO3EJIAH/JICHKOI TOPOJIU

JlocnipkeHo nepe6ir IporeciB MepoKCUAHOTO OKMCHEHHS JIIMIIB Ta OKHCHOI Monudikarii OiKiB B opraHi3Mi KpodiB
HOBO3EJIaH/IChKOI MOpoay. Bu3HaueHo BMICT MPOAYKTIB jinonepokcuianii — rizponepokcuaiB mimiaiB Ta TBK-aktuBHIX
MPOIYKTIB, & TAKOXX MPOAYKTIB OKUCHOI Moau(ikauii OiKiB — AUHITPODEHIIripa30HIB HEUTPAJIBHOTO Ta OCHOBHOTO MOXO-
JDKeHHS. BeTaHoBieHO, 1m0 y MO3Ky kpouniB 90-1060Boro Biky BMicT ThK-akTuBHUX NpoaykTiB Ha 12 % Hmk4e, HDX B 01-
HonoOoBuX. HaiiBuia KijbKicTh MPOAYKTiB oOkHCHOT MoauGikauii OinkiB Oysa BigMiueHa y TKAHUHAX MO3KY MPOTSITOM BChO-
r'0 JIOCIITHOTO Tepioiy.

Kawuosi cioBa: okucHa Momudikais OUIKIB, IEPOKCHIHE OKUCHEHHS JIIIB, KPOJIi, ceplie, MO30K, HAIOBIINIA M’ 53
CIIUHHU.

IMocTaHoBKa MpoOaeMu. 30UTBIICHHS ITOMMUTY Ha MPOJOBOJILYI TOBAPU CEpell HACCICHHS 3yMOBITIOE
MIBUIIKY 1HTEHCH(IKAITIIO PI3HUX Taly3eH CLIbCHKOTO TOCIOapCTBa, 30KpeMa KpoTiBHHAIITBA. [1iABHITICHHS
BUPOOHHYHX MOTY>KHOCTEH JOCATAETHCS 32 PAXyHOK TIOBHOT'O BUKOPHUCTAHHS MPOAYKTUBHUX SIKOCTEH TBa-
PHH, OHAK NPH [IbOMY MOYKE 3MiHIOBATHCH NIEpeOir ()i310J0rYHUX NPOLECIB B OPraHi3Mi.

AHaui3 ocTaHHIX T0cTimKeHb i myosikairiii.Ha ceoronHi B miTepaTypHuX TKepeaax HAKOIMMICHO J0C-
TaTHBO JIAHWX TPO MEXaHI3MU TIEPOKCHUIHOTO OKMCHEHHS JIiMIiB, X 3HAUYCHHS B HOPMATLHOMY (PYHKITIOHY-
BaHHI KJIITHH Ta B MATOreHesi pi3Hux 3axBoproBanb ([yonnuna E.E., Bypmuctpos C.O.). Ane crin 3a3Haun-
TH, 10 B yMOBaX OKHCHOI'O CTPECY aKTHBHI (DOPMHU KHCHIO MalOTh YILIKOJDKYIOUY JiF0 Ha BCi OloNoriuHi
crpyktypu [1, 5]. Tomy B ocTaHHI POKH IiIBUIITUBCS iHTEPEC O BHBUCHHSI MEXaHI3MIB B3a€MOIii aKTHBHUX
(hopM kwcHto 3 Oitkamu. Lle 00yMOBIIEHO Tiepiir 32 BCe THM, 0 OLTKK € OCHOBOIO BCIX CH3UMIB, sIKi 3a0e31e-
YyIOTh YMCIICHHI METa0OJIYHI Ta PETyIATOPHI TporiecH. B yMOBaX OKHCHOTO CTpeCy Ta HEKOHTPOIBOBAHOI
TeHeparlii aKTHBHAX ()OPM KHCHIO JOMIHYIOUUMH CTafOTh HPOIIECH HEKOHTPOJIBOBAHOI MOHpiKkartii OUIKiB,
110 PU3BOAWTE JI0 BTpaTH iX O10J0riuHOi aKTHBHOCTI ((hepMEHTATHBHOI, PELIENTOPHOI Ta TPAHCTIOPTHOI (Y-
HKii). OxucHa Moauikawist OUTKIB reHepye HOBI aHTHI'€HU Ta MPOBOKYE IMYHHY BiamoBins. [IpomykTy Ta-
Kol Momudikarlii MOXXyTh CTaTH MMPUIMHOIO BTOPUHHOTO YITIKOPKEHHS 1HITIMX MOJICKYN. ToMy Tpy 3MiHaxX
BUPOOHUYMX YMOB, SIKi CYIPOBOIKYIOTHCS. PO3BUTKOM OKCHAATUBHOTO CTPECY, MPOIIECH OKUCHOT MoAM]IKa-
1ii J1imiAiB Ta OUIKIB MalOTh 3HAXOAUTHUCH TIiJT IIOCTIHHUM J1abopaTopHuM MoHiTOpuHroM [10]. Ognak, 3a BU-
KOPHCTaHHS TIpeTiapaTiB aHTHOKCHIAHTIB Ta BPAaXxOBYIOYHM BIKOBI OCOOJMBOCTI (DYHKITIOHYBAHHSI CHCTEMH
AHTHOKCHJIAHTHOT'O 3aXUCTY, MOXKHA e(DeKTHBHO 3MEHIIIUTH HETATUBHUIA BILTMB MEPOKCUIIAIIITHIX MPOIIECIB.

Mertor po6oTu OyiI0 BUBYCHHS OCOOIMBOCTEH OKMCHOT Moau(iKaIlii JIMmigiB Ta OIKIB B OpraHax
KpOJTiB HOBO3EJIAHJICHKOI ITOPOIH Pi3HOTO BIKY.

Marepiaj i MmeToau nociaimkeHb. J[ocTiHKeHHS MPOBEACHI HA KPOJIIX HOBO3EIAHACHKOT IIOPOIU
y TOB «I'peryt» c. Koxxanka @acriBcekoro paiiony KuiBcbkoi 0061acTi. 3a IPUHLIUIIOM aHAJIOTiB (BiK
Ta Bara) Oyno c)opMOBaHO /Bi IPyNHU TBApUH — KOHTPOJIBHY i Aocaiany (o 100 romiB y koxHiit). ['o-
JyBaJIM TBAPUH CTAHJAPTHHM KOMOIKOPMOM, 30aTaHCOBAaHUM 32 BCiMa MOKA3HUKAMHU JKUBJICHHS, 3 Bi-
JBHUM JIOCTYIIOM 10 KOpMYy Ta Boau. Beck nepioa nocmimkens craHoBuB 90 xi0.

[1in yac mpoBeneHHs AOCIiIKEHb Ha TBAPUHAX JOTPUMYBAIMCS MPHUHLMIIB 010€THKH, 3aKOHOJABYHX
HOPM 1 BUMOT 3TiTHO 3 TIOJIOKECHHAM «CBPOIIEHCHKOI KOHBEHIIIT TIPO 3aXUCT XpeOETHUX TBAPHH, ITI0 BUKO-
PHUCTOBYIOTRCS TSI TOCTIMHUX Ta HayKoBHX Iiiei» (CtpacOypr, 1986) 1 «3aranbHuX eTUYHUX ITPUHITAIIIB
eKCIIEPUMEHTIB Ha TBapuHax», yxBajneHux [lepmmm HanionansauM korrpecom 3 Gioetuku (Kuis, 2001).

Martepianamu Uit TOCIiPKEHb OYIIH cepIie, MO30K Ta HAWIOBIIUN M'S3 CITMHU, SIKi BiIOUpAH ITic-
Jis1 320010 y TBapuH 1-, 15-, 30-, 45-, 60-, 75- ta 90-1000Boro Biky. CTaH IPOLECIB MEPOKCHIHOTO
OKHMCHEHHS JIiMiAiB Ta O1KIB BU3HAYAIH 3arajlbHONPUHHATIMH METOAMKAMU 38 BMICTOM TigpONEpOK-
cuniB miniais (I'TUI), mpoxyxTis, mo pearyiots 3 Tiobap6iTypoBoto kuciotoro (TEK-AII), ketoaunit-
podeninriapasonip (KJH®I) i anbdanunitpodeninriapasonis (AJHDI") HelTpaabHOro Ta OCHOBHO-
ro noxomkeHds. OrpuMani 1udpoBi gaHi 00podsLH 32 qomoMoroto nporpamu Microsoft EXCEL 3
BUKOPUCTaHH:M t-KpuTepito CThIoeHTA.

© Poas H.B., llexmicrpenxo C.I., 2017.
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OcHoBHi pe3yabTaTH gociaimkenHs. [10JI Bigirpae BaxJIMBY poiib Y PEryiisiii oKucHOro ¢oc-
(hoprrOBaHHS Ta MPOHUKHOCTI KIIITUHHUX MeMOpaH [2, 4]. HaanuiikoBe yTBOPEHHSI aKTUBHUX (OPM
KHCHIO MOXK€ OyTH MPUYMHOIO TOIIKOJPKECHHS Ta 3arubeni kmituH [3, 6, 7]. OTpuMmani naHi CBigUaTh
PO Te, IIO MPOIIECH JIMOTEPOKCHIAIlIT B OPTaHi3Mi KPOJIB MPOXOAATH 3 HEOJHAKOBOIO iHTCHCUBHIC-
TIO Ta HE MalOTh YiTKO BUPAXKEHOI TKAHUHHOI crienudivHocTi (Tadi. 1).

[HTEHCHBHICTh BITbHOPAJUKAIBHUX IMPOLECIB 3HAYHOI MIpOI 00YMOBIIEHa OCOOJIMBOCTAMHU Me-
taboi3mMy B kiaituHax [8, 12]. Busnauenns Bmicty I'TIJI y opraHax KpoJiB Ma€ BaKJIMBE 3HAUCHHS
quist oriaky aktuBizamii [IOJI. Konmentparist I'TIJI mpoTsaromM BChOTO TOCHTIIHOTO TepioAy Oyia Hai-
HIDKYOIO Y HalJOBLIOMY M’sI31 CIIMHU Ta KOJIMBasach B Mexax 4,79-5,63 OE/r Tkanunu. BogHowac y
HaoBIIOMY M’si3i ciMHHU 15-m000BUX KponeHST crnoctepiranu goctoBipae (p<0,01) 30inbLieHHs
Bmicty TBK-AII Ha 18,6 % mopiBHSIHO 3 OAHOAOOOBMMH KpOJICHSATAMH, ajie HaJalll el MOKa3HHUK
CYTTEBO HE 3MIHIOBABCSL.

Tabmuns 1 — Bmict npoaykris IIOJI y opranax kpoais (M+m; n=5)

Bix, Mo3ok Cepue Haiinosmmii M’I3 ClIMHA
1i6 T'TII, OE/r TBK-AII, Mmmob/T T'TIJI, OE/r TBK-AII, Mmmoub/T I'TUI, OE/r TBK-AII, Mmmosb/T
TKaAaHUHHU TKAHHUHHA TKAaHUHU TKaAaHUHU TKAaHHUHHA TKAHHUHHA
1 7,5240,06 62,11+1,04 7,6420,04 2,24+0,15 5,01£0,05 19,59+0,35
15 8,68+0,09" 55,58+0,85" 7,98+0,03 2,66+0,17 5,38+0,06" 23,24+0,77"
30 9,23+0,05™" 54,01+1,27 7,31+0,07 2,84+0,23 5,63+0,04" 23.,09+0,59
45 8,58+0,07"" 56,06+1,96 7,49+0,03 3,26+0,45 5,81+0,07 23,81+0,44
60 8,28+0,09" 56,45+1,44 7,3140,04 4,79+0,49" 4,83+0,08™" 23,15+0,43
75 9,08+0,11"" 56,27+1,37 7,68+0,05 4,82+0,25 4,79+0,09 23,87+0,41
90 9,2340,13 55,04+0,67 7,8240,06 4,85+0,26 5,09+0,08" 23.36+0,68

MpumiTka: Tyt i fami B Tabmumsx * — p<0,05; ** — p<0,01; *** — p<0,001 — MOPiBHSIHO 3 TIOIIEPEAHIM BIKOBHM HEPIOOM.

Hemro ButmMm 6yB BmicT ['TIJI y Mo3ky kpodiB, Tak y 90-1060BoMy Billi e moka3Huk y 1,2 pasu
TIEPEBUIITYBAB MMOKA3HUK OJHOAO00BHX KpOJICHST. Lle CBITIHUTH MPO MOCHIICHHS MPOIIECIB JIOTIEPOK-
cHpallii y MOCTHATaJIbHOMY TIepiofi, apke MO30K OJHH 3 TIEPIIUX OPTaHiB, IO MiAJAETHCS MpoIecam
BIJIbHOPAAMKAJIBHOTO OKUCHEHHs. BapTo 3a3naunty, mo BmicT TBK-AIT y M0o3Ky KpoJtiB 3 BikoM 3Me-
HiryBaBcs 1 y 90-qo6oBomy Bimi OyB Ha 12 % HIK4e Bij] MOKa3HUKIB OJHOO000BUX TBapHH. TaKi 3Mi-
HH TIOSICHIOIOTBCS SIK IIOCHICHHSM (DyHKIIOHYBaHHS CHCTEMH aHTHOKCHIAHTHOTO 3aXHUCTY, Tak 1 MiJ-
BUILIECHHSM PiBHA aJamnTalii TBAPHH A0 BUPOOHUYHMX YMOB.

3a mocniKeHHs! TKAaHUH ceplist BiporigHoi pizHuLi Mk BMictoM ['TIJ] y kpodiB pi3HOTO BiKy HE BUSIB-
nerno. Beranosieno, mo Bmict TBK-AIl y TkanwHAX ceplid HANPHKIHIN AOCTiAY 30UThIINBCS ¥ 2,2 pa3u
HOpiBHAHO 3 movaTkoM. Heysromxena 3miHa BMicTy TBK-akTUBHMX MPOIYKTIB 3 TiIpONEpOKCHAAMHU Bif-
OyBaeThbCs Yepe3 Te, IO Li MpoxyKTH yTBoprotoThes 3 I'TII, siki MOKYTh MiJIaBaTHCS IOBTOPHOMY OKHC-
HEHHIO Ta 3HEITKOHKCHHIO TITyTaTiOH3IS)KHIMH €H3UMaMH, 1110 IMATBEPIKYE paHilIe OTpUMaHi JIaHi IIpo
aKTHBAIIIO TITyTaTIOHOBOT JIAHKH CHCTEMH aHTHOKCHIAHTHOTO 3aXHCTy OpPraHi3My.

Binku 6epyTh akKTHBHY y4acTh Y BCiX KHTTEBO BOXKJIMBUX Mpolecax. TOMy BUBUCHHS JUHAMIKH iX
BMICTY B TKaHHHaX TBapUH € OJHUM i3 Ba)KIMBUX MOKa3HUKIB ()i3i0JIOTIYHOTO CcTaHy iX OpraHizmy.
Binku HeoOXiIHI AJIs pOCTY i PO3BUTKY TBapHH, CHHTE3y (PEPMEHTIB 1 TOpMOHIB. PaHHIM iHAUKaTOPOM
MOUIKO/DKEHHsSI KIIITHH 332 YMOB BUIBHOPAIUKAJIBHOIO OKHCHEHHS € OKHCHa Monudikamis OLIKiB
(OMB). Baaxarots, mo OMbB Bigirpae Kio4oBy posib y MOJEKYIAPHUX MeXaHi3MaX OKCHIATHBHOTO
CTpeCy i € IMMyCKOBUM YHHHUKOM JI0 OKHCHIOBAJILHOI JACCTPYKIi 1HITMX MOJICKYJ, 30KpeMa, JIITimIB 1
HykieiHoBux kucnot [11, 13]. ecTpykitis OUTKiB € HaAIHHIIIIM MapKepoM OKHCHIOBATHHUX IOIIKO-
JUKEHb TKaHUH, HiXK TIEPOKCHIHE OKUCHEHHS JIIMiAIB, OCKUIbKY NpoaykTn OMB cralinbHimi, nopiBHA-
HO 3 TIEPOKCHUIAMH JIIIAIB, SKi ITBUIKO METa0O0II3yIOTHCS ITiT Mi€I0 TIEPOKCHIa3 i HU3bKOMOJICKYIISIP-
HUX aHTHOKCHIAHTIB [9].

OcnoBHa KinbkicTs AuHiTpodeninriapasonis (AHDT') nanexurs no KJIH®I Ta AAH®I neiirpa-
JILHOTO MOXOKEHHA. Y OpraHi3Mi KpoJiiB BcTaHOBJIEeHO, 1o BMicT KJJH®I™ HelrpansHOTO Ta OCHOB-
HOT'O NTOXO/KCHHS HAaBUIMM OyB Y TKAaHHHAX MO3KY, OJJHAaK CIIOCTepiranach TeHACHIIS 10 3HIWKEHHS
X MOKAa3HHUKIB 3 BiKOM (Tabu. 2). HaToMicTh KiBKICTh IMX MPOAYKTIB BipOTiJHO HaliMEHIIOI Oyna
y ceplli Ta HalIOBIIOMY M’ 5131 CIIVHHU.
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Bwuict KJIHOI™ He#TpanbHOTO MOXOMKEHHS Y CepIli KPOJIiB HAIPHKIHII JOCIiTy 3MeHIMBCsA Ha 39 %,
a 'y HalmoBIIOMY M’ 5131 criiHE Ha 28 % mopiBHAHO 3 moyatkoM fociiny. Hocmimkenus AJJH®DI ocHoBHO-
T'0 Ta HEUTPAILHOTO MOXO/HKEHHS TAKOXK IMOKA3aJI0 MEHIIIMI BMICT IIMX MPOLYKTIB y CepLi Ta HAHIOBILIOMY
M’s131 crmad. Tak, Ha 90-Ty mo0y nocminy y ceprti kpoiB BmMicT AJIH®OI HeHTpaaIbHOTO IMOXOHKEHHS 3Me-
HimBcs Ha 36,4 %, a y HaiinoBmomMy M’s131 ciiuH — Ha 41,5 % TOPIBHIHO 3 TIOYATKOM.

Tabmmms 2 — BmicT npoaykTiB okncuHoi Mogudikanii 6inkiB y opranax kpoais (OE/r tkannan, M+m; n=5)

HpOIIyKTI/I HeﬁTpaJ'ILHOFO ITOXO/P)KCHHS HpOIIyKTI/I OCHOBHOTI'O IIOXOKCHHS
Bik, 16 KJIH®OT AJTHOT KJH®T AJTHOT
=356 L=370 L=430 =530
Mos3ok
1 60,27+0,47 45,77+0,93 38,71+0,59 11,17+0,39
15 57,72+0,52"" 44,59+0,49 37,73+0,35 9,89+0,36"
30 58,61+0,39 43,81+0,74 36,26+0,61" 9,214+0,42
45 57,62+0,43 43,5120,63 34,79+0,35" 8,13+0,39
60 57,82+0,44 42,24+0,42 33,12+0,25" 7,06+0,33"
75 56,45+0,33" 41,9420,33 32,54+0,39 6,76:0,39
90 56,25+0,32 41,16%0,35 31,95+0,52 6,17+0,38
Cepue
1 55,47+0,59 46,84+0,57 26,56+0,42 10,19+0,48
15 52,53+0,29™ 41,85+0,33" 23,72+0,51" 8,23+0,36"
30 47,1440,29"" 40,38+0,59" 20,68+0,42"" 6,96+0,33"
45 44,69+0,57" 38,91+0,59 18,62+0,51" 5,88+0,47
60 41,16+0,35"" 34,98+0,63" 15,19+0,59" 4.21+0,39"
75 37,83+0,28"" 33,12+0,67 13,52+0,43" 3,92+0,35
90 33,91+0,52"" 29,79+0,52" 11,17+0,36" 2,94+0,36
Haiinosmmii M’I3 ClIMHA
1 42,53+0,36 34,99+0,39 34,31+0,64 9,98+0,53
15 40,47+0,29" 32,3440,47" 31,75+0,42"" 8,92+0,42
30 37,83+0,36™" 29,79+0,67" 29,11+0,45" 7,25+0,41
45 35,57+0,51 25,97+0,35" 24,41+0,57"" 5,09+0,39"
60 34,59+0,45 24,59+0,36 20,48+0,42""" 4,61+0,45
75 32,440,517 22,54+0,35" 18,82+0,45™ 3,8240,27
90 30,77+0,57 20,48+0,55" 17,15+0,49" 3,14+0,37

BucnoBku. [IpoBeieHi KOMIUIEKCHI TOCIIKSHHS Pi3HOMAaHITHUX TIOKa3HHKIB BITbHOPAIUKATHHO-
r0 OKMCHEHHSI JIIT/IB Ta OUIKIB y opraHax KpOJIiB HOBO3EJIAHICHKOI ITOPOIN JTO3BOJIMIIH OiTBII TIOB-
HOLIIHHO OXapakTepu3yBaTH Mepedir NepoKCHAALiHHUX MPOLECIiB B OPraHi3Mi JOCTIIKYBaHUX TBAPHH.
VY cepui kpoiniB Oyno BUSBIEHO CHIIBHUH Bim'eMHUH (r=-0,9) KOpensUiiHUI 3B'SI30K MK BMICTOM
TBK-AII ta IH®I" HEUTpaIbHOTO Ta OCHOBHOTO IMOXOKEHHS. Takok OysI0 BiIMIYEHO Y MO3KY ITOMi-
pHuit Bin emuuit (r=-0,6) 3B'130k Mixk BMicToMm I'TLJI Ta mpoxykramu OMb He#TpaapHOTO Ta OCHOBHO-
ro noxomxkenns. Oanak, Bmict TBK-AII ta nponykriB OMbB y upomy oprani MaroTb NOMipHUH CTy-
=G JIiHIHHOT Kopesiii (=+0,55). Bmict nmpomxykTiB [TIOJI y MO3Ky KpoITiB Ma€e CHIBLHUIN TTO3UTUBHUN
Kopesiitauii 38's30k (r=+0,9).
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OxucanTenbHast MoAH(HUKANMS JIHIHAOB U 0€/IKOB B OPraHaxX KPOJHMKOB HOBO3eJaHACKOIl MOPOaAbI

Poas H.B., Hexmucrpenko C.HU.

HccnenoBaHONPOTEKaHHUE MPOLECCOB MEPEKUCHOTO OKHUCIICHUS JMIMIOB U OKHCIUTEIbHONH MOAU(UKALMU OEIKOB B
OpraHu3Me KPOJIMKOB HOBO3€IaHACKOH moponabl. OmpeneneHo coAepikKaHUue MPOJIYKTOB JUMONEPOKCUAAUHN — THAPOIIe-
poxcunoB munuaoB 1 TBK-akTUBHBIX HPOIYKTOB, a TAKXKE MPOTYKTOB OKHUCIUTEIBHOH MOAU(UKAIMN OENKOB — AWHUT-
podeHnITnAPa30HOB HEUTPAIFHOTO W OCHOBHOTO IPOUCXOXIEHHS. Y CTAHOBIICHO, YTO B MO3Tre KPOJIHKOB 90-CyTOYHOTO
Bo3pacTa copepkanne TBK-akTuBHBIX poaykToB Ha 12 % HuXKe, 4eM B OfHOCYTOUYHbIX. Hanbompniee KoaudecTBO Ipo-
IyKTOB OKHUCJIUTEIbHOM MOAM(HKAUK OEJKOB OBI0O OTMEYEHO B TKAHSIX MO3Ta B TEUEHHE BCEr0 HCCIEN0BATEILCKOTO
nepuoja.

KiroueBble cjioBa: okuciauTenbHas MoJu(pUKanus OSIKOB, IEPEKUCHOE OKHCIICHUE JIMIHMAOB, KPOJIMKH, Cepllle, MO3T,
JUTMHHEHIIAsT MBIIIIA CITHHBL

Oxidative modification of lipids and proteins in the organs of rabbits of the New Zealand breed

Roll N., Tsekhmistrenko S.

The increase in demand for food products among the population determines the rapid intensification of various branches
of agriculture, in particular rabbit breeding. Increase of production capacity is achieved at the expense of full use of
productive qualities of animals, however, the course of physiological processes in the body can change.

In the conditions of oxidative stress and uncontrolled generation of active forms of oxygen, processes of uncontrolled
modification of proteins become dominant, which leads to loss of their biological activity (enzymatic, receptor and transport
functions). The oxidative modification of proteins generates new antigens and provokes an immune response. Products of
such modifications can cause secondary damage to other molecules. Therefore, when changes in production conditions that
are accompanied by the development of oxidative stress, the processes of oxidative modification of lipids and proteins should
be under constant laboratory monitoring. The purpose of the work was to study the features of oxidative modification of
lipids and proteins in the organs of rabbits of New Zealand breed of all ages.

The research was conducted on rabbits of the New Zealand breed at Gregut Ltd vil. Kozhanka, Fastov District, Kyiv
Region. On the principle of analogues (age and weight), two groups of animals were formed — control and experimental (100
heads in each). The animals are fed with standard feed, balanced with all nutrition parameters, with free access to feed and
water. The whole period of research was 90 days.

Materials for research were the heart, the brain and the longest muscle in the back, which were selected after slaughter in
animals of 1-, 15-, 30-, 45-, 60-, 75- and 90-days of age. The state of the processes of peroxide oxidation of lipids and
proteins was determined by generally accepted methods for the content of hydroperoxide lipids (HPL), products that react
with thiobarbituric acid (TBA-AP), ketodinitrophenylhydrazones (KDNFG) and alphadinitrophenylhydrazones (ADNFG) of
neutral and basic character. LPO plays an important role in the regulation of oxidative phosphorylation and permeability of
cell membranes. Excessive formation of active forms of oxygen can cause damage and death of cells. The obtained data
testify that processes of lipoperoxidation in the body of rabbits proceed with varying intensity and do not have a clearly
expressed tissue specificity.

Proteins take an active part in all vital processes. Therefore, the study of the dynamics of their content in animal tissues
is one of the important indicators of the physiological state of their organism. Proteins are essential for the growth and
development of animals, the synthesis of enzymes and hormones. An early indicator of cell damage under free radical
oxidation is the oxidation of proteins (OMB). It is believed that OMB plays a key role in the molecular mechanisms of
oxidative stress and is a trigger for oxidative degradation of other molecules, in particular, lipids and nucleic acids.
Destruction of proteins is a more reliable marker of oxidative tissue damage than peroxide lipid oxidation, since OMB
products are more stable than peroxides of lipids, which are rapidly metabolized by peroxidases and low molecular weight
antioxidants.

The main amount of dinitrophenylhydrazones (DNFH) belongs to the KDNFG and the ADNFH of a neutral nature. In
the body of rabbits, it was found that the content of KDNFH was neutral and of the highest nature in brain tissues, but there
was a tendency to decrease these parameters with age. Instead, the number of these products was probably the smallest in the
heart and the longest muscle in the back.

The content of KDNFN neutral in the heart of rabbits at the end of the experiment decreased by 39 %, and the longest
muscle back by 28 % compared with the start of the experiment. The analysis of the main and neutral ADNFHs also showed
a lower content of these products in the heart and the longest muscle in the back. Thus, on the 90th day of the experiment in
the heart of rabbits, the content of the ADNFH of a neutral character decreased by 36,4 %, while in the longest muscle the
back was 41,5 % compared to the beginning.

Complex studies of various indicators of free radical oxidation of lipids and proteins in New Zealand rabbit organs have
allowed a more complete description of the course of peroxidation processes in the organism of the animals under study. In
the heart of rabbits, a strong negative (r = -0,9) correlation between the content of TBA-AP and DNFH of neutral and main
origin was detected. A moderate negative (r = -0,6) relationship between the content of the HPL and the OMB products of
neutral and basic nature was also noted in the brain. However, the content of TBA-AP and OMB products in this organ have
a moderate degree of linear correlation (r = + 0,55). The content of LPA products in the rabbit brain has a strong positive
correlation (r=-+0,9).

Key words: oxidative modification of proteins, peroxide oxidation of lipids, rabbits, heart, brain, tne longuest muscle of
the back.
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MOHITOPHUHI THBA3IMHUX XBOPOB KOPOITA
B YMOBAX PMC «OJIEKCAH/IPIUCBKA»

PozBuToK prOHOrO rocnosapcTBa Ha BHYTPILIHIX BOJOMMAX Ta NEPEBECHHS CTABOBOrO PUOHMIITBA HA IIPOMUCIIOBY OC-
HOBY 3 BUCOKHMM piBHEM iHTeHCH(DiKamii He MOXKYTh YCHIITHO TPOBOAMTHCS 0€3 MiABUINECHHS 3arajibHOI pUOHMIBKOI i BeTe-
pHHAPHO-CAHITAPHOI KYJIBTYpPH Li€l ramy3i arponpoMHCIOBOIO KOMIUIEKCY YKpainn. HemosxxuBril moganbmmii po3BUTOK i
T ABUICHHS IPOIYKTUBHOCTI pUOOTOCIIONAPCHKUX BOJONM 0€3 IMOCTiHHOT i aKTHBHOI IPOQITAKTUKHE XBOPOO Ta IX HACTYIHOT
nikBifganii. [HBa3iiiHi XBOPOOH CTAaBKOBHX PHO CIIPUYUHSIOTH PI3HOMAHITHI 30yIHUKH, SIKi 3aBJAIOTh 3HAYHOI IIKOIN PUOHH-
urBy. OJHUM i3 TakUX 3aXBOPIOBAaHb MPICHOBOAHHUX pHO € (QinomeTpoinos, 30yaHukoM sikoro € Hemarona Philometroides
lusiana, 110 HasexuTh g0 poxunu Philometridae.

Kurouosi ciioBa: nyckaruii kopomn, iHBa3isi, mapa3utodayHa, MajgbKi, LOTOJIITKH, 3apaXKeHiCTh, eKCTCHCUBHICTb, IHTEH-
CHBHICTb, HAPa3UTOJIOTIYHUHI PO3THH.

IMocranoBka npo6jemu. B Ykpaini puOHUITBO 0a3yeThCs Ha BHUPOIIYBaHHI TOBapHOiI pHOU B
cTaBax, OacelfHax, o3epax 1 Bogocxopuilax. O0’€KTOM MPOMHCIOBOI'O BUPOILyBaHHS € puba 0aratbox
BHJIIB, cepell IKUX OCHOBHE Micte 3aiiMae kopomn (Cyprinus caprio L), 30kpemMa ToBapHA HPOIYKITis
Kopoma B YkpaiHi csarae 75 % [2, 3].

Y npoMuCIOBHX BOJOWMAx 3apaKCHHS PUOM Mapa3uTaMM, KpiM BTpPAaTH 3HAYHOI YaCTHHM CTaja,
NPU3BOAUTH A0 CIIOBUIBHEHHS TEMITy POCTY i 3MEHILIEHHS KoeQilieHTa BrogoBaHocTi pub. binbimicts
iH(EKIIHHNUX Ta 1HBa31MHUX XBOPOO YpaXkylOTh PENPOAYKTUBHY CUCTEMY PHO, BHACIIIOK YOI0 XBOPE
MIOT'OJIIB S TUTITHUKIB HE BUKOPUCTOBYETHCS 32 BIATBOPEHH:. XBOPOOH 3HIKYIOTH TaKOX TOBAapHi SIKO-
cTi pubu. BimoMi Bunaaku MacoBoro BUOpaKyBaHHs prOM, HETIPUAATHOL IJIsl XapyOBUX LiJied BHACII-
JTIOK ypakeHHs ii mapa3uraMu. Bee 11e Tpu3BOANTS 10 3HWKEHHS PHOOTIPOIYKTUBHOCTI Y CTaBax, sIKE B
OUTBIIIOCTI BUTIAJKIB € JOCUTH 3HAYHUM [5, 9, 10].

Came ToMy, BUBYECHHS Ipo0IeMH MPO(DiTaKTUKU Ta PO3pOOKa CydyacCHHX 3aXO[iB 3aXUCTY BiJ iHBa-
31l 711 pUOHHMIIPKUX TOCTIOAAPCTB, 3aiMa€e OHE 13 MPOBIIHUX MICITh 1 3aJHIIAETHCS aKTyaIbHOIO IS
CHOTOJICHHSI.

AHaJi3 ocTaHHIX HocaigKeHb i myOJikanii. [HBa3iiiHi XBOpOOH KOpoma HaI3BHYAHHO PO3IO-
BCIOJIKEHI 1 3aBAAIOTh BEJIMKOI KO puOHUNTBY [1, 3, 4, 8]. Yacrime 3ycTpi4aroThCs Taki XBOPO-
0u 5K 1XTIOPTHPIO3, TPUXOJUHO3H, TIPOJAKTUIBO3H, JAKTUIOTIPO3H, TUIIOCTOMO3, (iIIOMETPOin03,
kapioiap03, 6oTpionedanbos, apryinpo3 Ta iHin. OIHAM 13 HeOEe3NESUHUX 3aXBOPIOBaHb € (iToMeT-
poino3, 30ymHukoM sikoro € HemaTosa Philometroides lusiana, o Hanexuts g0 ponunu Philometri-
dae. dinomeTpoino3 koporma Buepie 0yB BussieHuil K.O. BicManoMm Ha mo4atky 60-uX pOKiB y ro-
crogapcTBax KoauinHpoi Jlareiticekoi PCP, a memro misuimre i B Ykpaiui [2, 3, 4]. XBopoba xapak-
TEPHU3YETHCS TOCTPUM 3alaJICHHSIM MEYiHKH, IIaBaJbHOTO MiXypa, HUPOK 1 CyNPOBOKYETHCS 3ara-
JBHOIO 1HTOKCHKaIi€ opraHizmy. HaitOinbiry HeOe3neKky 1e 3aXBOPIOBAaHHS CTaHOBHUTDH TSI Mallb-
KiB KOPOITa, OCKIJIBKH iX OpraHi3M € IyXe JyTIIMBUM JI0 BIUTUBY JUIMHOK ¢imomeTrpoinecis. Tak, 3a
ypaxeHHS MalbKiB (ioMeTpoino3oM, pubHi rocrnogapcTBa BUPOMIYIOTh HETIOBHOLIHHUN pHOOTIO-
CaJKOBUH MaTepiall a0o0 3a3HAIOTH 3HAYHUX CKOHOMIYHUX 30UTKIB BiJ] MacOBOI 3aru0Oeini MoJIoi
[3,4,8,11,12].

ToMy BUBYEHHS €ITi300TOJIOTIi MapasUTapHUX 3aXBOPIOBaHb B YMOBaxX BHUPOIIYBAJIBHOI CHCTEMHU
BAT PMC “Onexcanppiiicbka” HaOyBae 0cOOINBOI aKTyaIbHOCTI.

MeTo0 aocjiaKeHb OyJI0 BHBUYCHHS THUHAMIKHA Hapa3uTO(ayHH y MaIbKIB 1 MBOTOJITOK KO-
poria MPOTATOM BEreTAIiHHOTO TEpioay BHPOITYBAaHHS, a TaKOX BHU3HAYCHHS TEPMIHIB iX 3apa-
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JKEHHs mapa3utaMu. |1 BUKOHaHHSA POOOTH y IOCIIIHOMY IrOCIOAApCTBI Oyiu mepeadadeHi Ha-
CTYTIHI 3aBJaHHS:

- BU3HAYMTH HAMOLIBLI MOIMMPEH] Mapa3uTapHi 3aXBOPIOBAHHS KOPOIIa;

- BHM3HAYUTH JUHAMIKY Mapa3uTodayHd MaJIbKIB 1 IIBOI'OJIITOK KOPOIIa;

- BCTAaHOBWTH TEPMIiHU 3apaXKCHHS KOPOIIa Tapa3uTaMH Pi3HUX BHIIB.

Marepiaa i MeToguka qocaimKensb. [{ocimpkeHHsS TPoBOAWIN Ha 0a3i pubainpHUIl “Bonomrkn™
prOOBOTHO-MEIIOpaTHBHOI CTaHIil ,,Onekcanapiiiceka’ mpotsarom 2015-2016 pp. 3a ydacrti nmapasu-
TOJIOTTYHOIO BiAiTy 00JacHOI jabopaTopii BeTepuHapHoi MeauimHd. O0’€KTOM HOCTIIKEHb CIYTy-
BaJia MOJIOJb JIyCKaTOTO KOPOIIa i ca3aHO-KOPOIIOBOTO riOpuaa, po3BeACHHS SIKUX POBOAUTH PUOOBO-
JTHO-MEITIOpaTUBHA CTAHIIiS.

[IpoTsiroM BereTamiifHOTO MEPioy BUPOITYBAHHS MAIBKIB KOPOIIa TIPOBOIMIIN Hapa3uTOIOTIIHIH
pOo3THH pHUO 13 TpHOX BUpoITyBaIbHUX cTaBiB (Nel, 2, 3) 3a metogoMm E.I. buxoscrkoi-IlaBioBchKkoi Ta
K. B. Cekperaproka [3, 7]. Jyia nmociimkeHHs BiIOUpamy i3 KOXKHOTO CTaBa 1Mo 25 eK3eMIUIIPIB MOJIO I
kopoma. Beroro B mocmimax o6ctexxero 300 eK3eMIUIIpiB MaIbKiB 1 IIbOTOJTITOK.

MeToa IOBHOTO TMapa3WTONIOTIIHOTO PO3THHY NMPOBOAMINA Ha >KHUBii puOi, Ky BIIJIOBIIOBATIH i3
Pi3HUX OINSHOK cTaBiB. BuMiproBaHHs i 3BayKyBaHHs pUOH, a TAKOXK OTJIsI OPTaHiB MPOBOAMIH Y TIEB-
Hii ITOCITIIOBHOCTI, 3T1/THO 13 3arajJbHONPUHHATAMHA METOIUKAMHU.

OCHOBHI pe3yabTaTH A0CTiIKeHHsl. 3apaKCHICTh puO Mapa3uTaMy 3aJICKUTH Bij pi3HOMaHIT-
HUX YMHHHKIB, IO MOB’s3aHi i3 reorpadiyHUMH OCOOIMBOCTSAMHU MICIEBOCTI, apeajoM PO3IOBCIO-
JDKEHHS! IPOMDKHUX Xa3s{HIB 1 IEpEHOCHHUKIB PI3HOMaHITHUX 3aXBOPIOBaHb, IO CIIPUSIIOTH PO3BHUT-
Ky iHBa3i#l y puo.

BuBuanu nuHamiky napasuTodayHu y MaJIbKiB 1 HBOTOJITOK KOPOMa MPOTATOM BEreTamiiHoOro me-
piony BupolryBaHHs. BusHauanu TepMiHN 3apa)KeHHS! KOPOIa apa3uTaMu MPOTATOM BHPOIYBAIbHO-
T'0 TIePiOAy OJWH pa3 B MICSAIb, MPOBOIMUIIN MAPA3UTOJIOTIIHHNA PO3THH MOJIOI 13 CTaBIB PUOIITHLHUIT
“Bomomku™ puboBoaHO-MemiopaTuBHOI cTaHIii “Onekcanapificbka’”. Beporo mocmimkeno 300 maib-
KiB 1 IIbOTOJTITOK 13 TPHOX BUPOIIyBalbHHUX CTaBiB (Ne 1, 2, 3).

[Ticna 3apubaeHHS BUPOIIYBaJbHUX CTaBiB, 32 AOCIHIIKEHHS MalbKiB KOPOIa MPOTITOM MEPIIOrO
Micsiis (4epBeHb), O0YJI0 BCTAHOBJICHO, 1[0 MaJIbKHM iHBa30BaHI 4OTHPMa BUaaMu napasutis: Trihodina
acuta (€KCTEHCUBHICTH iHBa3ii cTaHOBUTH 5,3 % 3a cepeaHbOI iIHTEHCUBHOCTI 8-9 mapas3uriB Ha 1 oco-
ouny), Apiocoma pisciola (3 ekcteHcuBHicTIO iHBa3ii — 10,1 %, 3a cepeHBOI iIHTEHCUBHOCTI — 5-7 ma-
pasuriB), Dactylogyrus vastator (ekcTeHCHBHICTh iHBa3i1 — 9,7 % 3a cepeHbo1 iHTeHCHBHOCTI — 32-40
napasuTtiB), Philometroides lusiana (3a excrencuBHOCTI iHBa3il — 20,6 %, cepeHbOi IHTEHCHBHOCTI —
5-8 30yOHUKIB).

TakuMm 4MHOM, Y CTaBax HaWOINbIIy €KCTCHCHBHICTD Ta IHTCHCHBHICTD 1HBA3ii NPOSBUB 30YIHHUK
¢dinomerpoinosy kopormis — Philometroides lusiana.

VY numHi, B THX caMHX CTaBax, BIepIIe OyJin BUSBICHI HACTYMHI 30yIHUKHU 3aXBOproBaHb: Ichthy-
ophthirius multifiliis (3 ekcTeHcuBHicTIO iHBa3il — 6,4 % 3a cepeAHbOI IHTEHCUBHOCTI 4-6 MapasuTiB);
Trichodina epizootica (3 ekcTeHCHBHICTIO 1HBa3il — 4,2 % 3a cepeJHbOI IHTEHCHUBHOCTI 3-5 eK3eMIUIs-
piB Ha puoy); Bothriocephalus acheilognathi (3 ekctencuBHicTio iHBa3ii 10,6 % 3a cepenHbOi iHTEHCH-
BHOCTI — 10-12 mapasuTiB). Crioctepiranu 301IbIICHHS K eKCTCHCUBHOCTI TaK i iHTEHCHUBHOCTI iHBa3ii
y pub 30yaaukoM Dactylogyrus vastator. Tak, y BUpOIIyBaJIbHHX CTaBaX €KCTCHCHBHICTD 1HBa3il 1aK-
THJIOTipo30M cTaHoBmia — 12,5 % 3a cepenuboi iHTeHCHBHOCTI 50-56 ex3emruisipiB. BiqmiTimm Takox
301IbLICHHS] eKCTeHCUBHOCTI iHBa3ii 1o 12,8 % 30ynnukom Trichodina acuta, mpoTe iHTEHCHBHICTh
1HBa3ii 3HU3WIACH 1 CTAHOBHUIIA B CEPETHLOMY 4-5 €K3eMILISPIB.

Mojtons Kopona y JHIHI Oyjia MEHII ypakeHa 30y THHKOM Apiocoma piscicola Hixk y uepBHi. Tak,
Yy BUPOILYBaJIbHUX CTaBaX €KCTCHCUBHICTH 1HBa3ii craHOBMIa 7,2 % 3a cepeAHbOI iIHTEHCUBHOCTI —
3—7 ex3eMIIApiB. Y JHMIHI CHOCTEPIraeTbcs HAPOCTAHHS €KCTEHCHBHOCTI Ta 1HTEHCHBHOCTI iHBas3ii
30ynuukoM Philometroides lusiana, siki 10 KiHIIS MICSIS JOCSTalOTh CBOI'O MakKCUMyMy. Tak, €KCTECH-
CHBHICTh iHBa3ii nepeOyBae y mexax 36,3 % 3a cepeqHbOi iHTEHCUBHOCTI 9-13 ek3eMIULsIpiB, siKa €
Maibke KpUTHYHOIO JJIs1 MabKiB KOpoIa.

VY ceprHi |y BUPOITYBJIBLHIX CTaBaX BIIEpPINE BUABIIN 30yaHNKA apryinpo3y Argulus foliaceus, excre-
HCHBHICTh 1HBa3ii 12,7 % 3a cepeaHbOi IHTEHCHBHOCTI 6-9 eKx3eMIUIIpiB. MakCHMyM €KCTEHCHBHOCTI 3a-
paxeHHs1 puOu crioctepirany 30yaaukamu: Ichthyophthirius multifiliis (ekcrencuBHicTh iHBa3ii — 15,6 %
3a cepenHboi iHTeHcuBHOCTI — 8-11 exzemmsapis), Trichodina acuta (ekcTeHCHBHICTB iHBa3ii 3pocna a0
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16,4 %, 3a cepenupoi inTeHcuBHOCTI 18-32 exzemiuisapu) ta Bothriocephalus acheilognathi (ekcTeHcuB-
HicTb iHBa3il — 12,8 % 3a cepenHboi iHTeHCHBHOCTI — 21-25 ex3emmuisipi). Came y cepIHi 3apakeHHs Ma-
JIBKIB IIMMH TphOMa 30yTHUKAMU J0csirae MakcuMyMy. BomHouac, mpoaHani3yBaBIIH JaHi, MOXKHa 3po0Ou-
TH BUCHOBOK, ITI0 y ITbOMY MICSIII TIPOCTEXKYETHCS TCHACHITS 10 3HIKCHHS €KCTCHCUBHOCTI Ta IHTCHCHUB-
HOCTI 3apakeHHs pub HACTYNMHUMH 30yAHUKaMU: Apiocoma piscicola (ekcTeHCHBHICT iHBa3ii — 3,6 % 3a
cepeaHboi iHTeHCHBHOCTI 2-4 ex3emimuripu), Dactylogyrus vastator (eKcTeHCHBHICTH iHBa3ii — 7,9 % 3a
cepenHpoi iHTeHCHBHOCTI — 21-29 ex3emmuiapiB) Ta Philometroides lusiana (excrencuBnicts — 23,8 % 3a
cepeIHpOl IHTCHCUBHOCTI 1HBA3Ii 5-7 ek3eMIupiB), a y craBax Ne 1, 2: Trichodina epizootica ekcTeHCHB-
HicTb iHBa3ii 4,8 % 3a cepeTHbOi IHTEHCUBHOCTI 3-4 eK3eMIUTSPH.

VY Bepecni B ctaBax Ne 112 Bmepiue npotsirom cezony BusiBuwin Gyrodactylus elegans, ekcTeHcu-
BHICTH iHBa3ii — 5,6 % 3a cepennpoi iHTeHCHMBHOCTI — 8-11 ex3emmsipi. Came 3a 1ieil mepiox mpocre-
KYETBCS CIa] sIK €eKCTEHCUBHOCTI TaK 1 IHTEHCUBHOCTI 1HBa3ii Maiike yCixX BUSBICHHX 30y THHKIB.

TakuM 4YMHOM, TEPMIHM NEPIIOTO iHBa3yBaHHs MaJlbKIB Ta IOTOJIITOK KOPOIa apa3uTaMu Pi3HUX
BHJIIB Y BUPOIYBAIBHUX CTaBaxX BiANOBIMAIOTH KIIMaTHYHUM yMOBaM pokKy. HeoOXigHO Bim3HAYWTH,
II0 MAJIBKH 1 IBOTOJIITKH B MEPIITy YepTy 3apa3iiInCh €KTOMapa3suTaMy 3 IPSMHUM IIMKIOM PO3BUTKY, a
mi3HilIe eHaoNapa3suTaMy, 0 MAlOTh CKJIAJHUN IIUKI PO3BHUTKY.

BpaxoByroun oTpuMaHi pe3ysbTaTd, MOKHA 3pOOUTH BUCHOBOK, IO 30YTHUKH IMPOTO30MHUX 3a-
xBoproBaHb Ichthyophthirius multifiliis, Trichodina acuta, Trichodina epizootica, Apiocoma piscicola
BUSIBJICH] y HE3HAUYHUX KUIBKOCTSX 1 HE CIPaBISIIOTH Ha pUOY MOMITHOTO MATOJIOTIYHOTO BILIUBY.
ITpote, moripmieHHsT yMOB CEPEAOBHINA Ta HACTAHHS CHPUATIMBUX YMOB JUIS PO3BUTKY 30YAHUKIB,
NPU3BOAUTH [0 iX MIBUIKOTO PO3MHOKEHHS Ta CTAIaxy 3aXBOPIOBAHb.

Binpury HebGesneky At MOJIOZI KOpOMa y BUPOIIYBaJbHUX cTaBax puUOALIbHMLI “Bonomkn™ cra-
HOBJIATH 30YZHUKH Te€IbMIHTO3HUX 3aXBOPIOBAaHb, 30KPEMa, MAKCUMAIbHUH PIBEHb 3apa’keHHS Mallb-
KiB OyB BCTaHOBJIEHHUI HeMaTo010, a came Philometroides lusiana.

BucnoBku. Ilig yac mapasuTONOriYHOrO MOCIKEHHS BHPOIILYBaJbHOI CHCTEMH PHOIIBHUII
“Bonomku”, AiarHOCTyBaJld HasBHICTh 30yTHHKIB JEB’SITH 3aXBOpIOBaHb, a came: Ichthyophthirius
multifiliis, Trichodina acuta, Trichodina epizootica, Apiocoma piscicola, Gyrodaectylus elegans, Dac-
tylogyrus vastator, Bothriocephalus acheslogna, Philometroides lusiana, Argulus foliaceus Ta criocte-
piranu ix ce3oHHy nuHamiky. Lli 30y JHHKH BiIMi4€HO y HE3HAUHill KiNbKOCTi, TOMY BOHU HE CIIPaBIIs-
T Ha pr0y 3HAYHOTO MATOJIOTIYHOTO BILIUBY.

BapTto BigMiTuTH, IO cepell BUSABICHMX 3aXBOPIOBaHb IIMPOKOI €mi300Tii HaO0yB (izoMeTpoino3
KOPOIIiB; MakCHMaJbHE 3apakeHHsI BiOyBajocs y JUMEHi 3yMOBIEHO 1€ THM, L0 B CEPEIUHI JiTa 3
T IBUIIEHHSAM W BCTAHOBJICHHSM BiJIIOBIAHOTO TEMIIEPATypPHOTO PEXHMY, PO3BUTKOM BEIIHMKOI KiJlb-
KOCTI ITUKJIOTIB, CTBOPIOIOTHCS HAWOUIBII CIPUATINBI YMOBH JUISI IHTCHCHBHOTO 3apaXK€HHST MaJIbKiB.
3HWKEHHS TEMIIEPATYPHOTO PEKUMY BOAOMMH Ha KiHELb JIiTa i IOYaTOK OCEHi, CIpHsi€ 3MEHIICHHIO
YUCEIBHOCTI PAUKIB M TIEPEXOMy MOJIOJI KOpoIlla Ha Xap4IyBaHHSI JOHHHMH OpraHi3MaMHu W KOMOIKOp-
MaMH, 110 TIPUBOJIUTH JI0 Pi3KOTO 3HMKEHHS 1HBa30BAHOCTI PHOH.

BunukHeHHs (iIOMeTpoino3y y rocroAapcTBi — HACTIJOK HEBUYACHHUX Ta HETIOBHOLIIHHMX MpOdiiak-
THYHO-030POBYHX 3aXO0/IB Y PUOHHIIBKHX BOAOWMAX, a TAKOXK BIACYTHICTh BUACHOTO JIIKYBaHHsI pUOH.
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MoHUTOPHHT MHBA3HOHHBIX 00JIe3Hell kapna B ycaoBuax PMC «AJjexkcanapuiickas

Pyas O.I'., llleBuuB M.B., I'ycakoBckas T.M., Kynokons JLII., Congak B.B.

PazButue peIOHOTO X03sHCTBa HA BHYTPEHHUX BOJOEMAax M MEPEBOJ MPYIOBOr0 PHIOOBOACTBA HA MPOMBIIUIEHHYIO OC-
HOBY, C BBICOKMM YPOBHEM MHTCHCH(MKALMH HE MOTYT YCIEIIHO POBOANTHCS O3 MOBBILIEHUS 00LIeii ppIO0OBOHON 1 BeTe-
PHHApHO-CaHUTAPHON KYyJIbTYpbl TOH OTPACIH arpONpPOMBIIIJIEHHOIO KOMILIEKCA Y KpauHBbI.

B manpHelimeM, cTaHOBUTCSI HEBO3MOXKHBIM PAa3BUTHE U TIOBBINICHHE IIPOXYKTHBHOCTH PEIOOBOIHBIX BOJOEMOB 0€3 ToC-
TOSIHHOM M aKTMBHO NpoQMIakTHKU 00JIe3HEH ¢ mocieRyIomel ux mukBuaanueil. uBasunonHble 00J1€3HN PHIO 00ycIaBIH-
BAIOT Pa3HOOOpa3Hble BO30YIUTEIN, KOTOPbIE HAHOCAT OLIYTHMBIH Bpea prl00BOACTBY. OnHON U3 TakuxX OOse3Hel mpecHo-
BOJHBIX PBIO sIBIsIeTCs (PritoMeTpon03, BO30yIuTeieM KOToporo siBisietcst Hemarona Philometroides lusiana, npeHanexa-
mias k cemeiictBy Philometridae.

KnroueBble cioBa: denryHdacTeli Kapn, MHBA3Ws, MapasuTodayHa, MajbKH, CETOIETKH, 3apaKeHHOCTb, IKCTCHCHB-
HOCTb, UHTEHCUBHOCTb, MAPa3HUTOJIOTUUECKOE BCKPBITHE.

Monitoring of invasive diseases of carp under conditions of piscicultural and reclamative station “Oleksandr llvska”

Rud O., Shevtsiv V., Husakovska T., Kutsokon L., Sondak V.

The development of pisciculture in inner reservoirs and converting pond pisciculture into industrial basis with high level
of intensification cannot be successful without improving general piscicultural, veterinary and sanitary standards in this
sphere of agroindustry. Thus studying preventive measures and developing modern measures of helminthosis control for fish
industry, especially in period of reformation is topical.

The aims of our research were 1) to study dynamics of carps’ parasitological fauna during the vegetative period of
breeding and 2) to study terms of parasites infestation.

The investigation was carried out on the basis of fish site “Voloshki” piscicultural and reclamative station
“Oleksandriivska” in 2015-2016. The objects of investigation were such species as lamellar carp and wild carp hybrids which
are bred in this farm.

In order to study the dynamics of carps’ parasitological fauna and terms of parasites infestation during breeding period
once a month were conducted parasitological autopsy of 300 fries and this year’s specimens according to E. Bykhovska-
Pavlovska and K. Sekretariuk.

The greatest extensity and intensity of invasion showed disease-producing factor of philometroidosis — Philometroides
lusiana. In July were detected: Ichthyophthirius multifiliis (extensity of invasion — 5-8%, average intensity — 4 parasites),
Trichodina epizootica (extensity of invasion — 4-6%, average intensity — 4-8 parasites), Bothriocephalus acheilognathi
(extensity of invasion — 8-12%, average intensity — 9-16 parasites). Also it was detected increasing in intensity and extensity
of invasion of such disease-producing factor as Dactylogyrus vastator.

In August was detected infectious agent of Argulosys — Argulus foliaceus (extensity of invasion — 14-19%, average
intensity — 7-9). Maximum extensity of infestation showed Ichthyophthirius multifiliis (extensity of invasion — 8-16%,
average intensity — 8-12), Trichodina acuta (extensity of invasion — 12-16%, average intensity — 13-30) and Bothriocephalus
acheilognathi (extensity of invasion — 14-16%, average intensity — 19-28).

In August infestation of fries with these three infectious agents was reached top. At the same time was detected
decreasing in extensity and intensity of infestation with Apiocoma piscicola (extensity of invasion — 4-6%, average intensity
— 2-6), Dactylogyrus vastator (extensity of invasion — 8-10%, average intensity — 20-40) and Philometroides lusiana (extensi-
ty of invasion — 26-28%, average intensity — 6-8) and in ponds Ne 1 and Ne 2 with Trichodina epizootica tor (extensity of
invasion — 6-8%, average intensity — 4).

In September in ponds Ne 1 and Ne 2 was firstly detected Gyrodactylus elegans (extensity of invasion — 6%, average in-
tensity — 10-11). At the same time was detected decreasing of intensity and extensity of all infectious agents.

So terms of first infestation of fries and this year’s specimens with different parasites in ponds corresponds with climatic
conditions of the year. It is necessary to note that at first fries and this year’s specimens were infected with epizoic parasites
with direct development cycle and later with endoparasites with complex cycle of development.

Intensity of infestation of fries was relatively low: 4-30 specimens for protozoa Ichthyophthirius multifiliis, Trichodina
acuta, Trichodina epizootica, Apiocoma piscicola; 10-62 specimens for Gyrodaectylus elegans, Dactylogyrus vastator; 8-28
specimens for Bothriocephalus acheslogna; 3-11specimens for nematodes Philometroides lusiana; 2 specimens for crusta-
ceous Argulus foliaceus.
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Taking into consideration results of investigation it is possible to conclude that agents of protozoan diseases Ichthy-
ophthirius multifiliis, Trichodina acuta, Trichodina epizootica, Apiocoma piscicola were detected in negligible quantities and
do not cause noticeable pathological influence. But deterioration of environmental conditions and favorable conditions for
development can cause their quick reproduction and outbreak of diseases.

During parasitological investigation of breeding system of fish site “Voloshki” were detected nine infectious agents in
negligible quantities (Ichthyophthirius multifiliis, Trichodina acuta, Trichodina epizootica, Apiocoma piscicola, Gyrodaecty-
lus elegans, Dactylogyrus vastator, Bothriocephalus acheslogna, Philometroides lusiana, and Argulus foliaceus) and observed
their seasonal dynamics. Among detected diseases wide epizooty had philometroidosis; maximum infestation was in July.

Key words: lamellar carp, invasion, parasitological fauna, fries, this year’s specimens, infectiousness, extensity, intensi-
ty, parasitological autopsy.
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CEJIEKIISI MOJIOYHOI XYJIOBH 3A CTIMKICTIO 10 3AXBOPIOBAHb

3i 3pOCTaHHSIM HAJIOK0 y BHCOKOIPOAYKTHBHHX CTaiax MOJIOYHOI XyZOOH MiJBHINIIACH YacTOTa <JIAKTALIHHHX 3aXBOPIO-
BaHb»: MAacCTHTY, KyJbIaBOCTi, METPUTY, KETO3Y, 3aTPHUMKH IUIALIEHTH Ta 3MILIEHHS cudyra. Y INesKkux KpaiHax BXe HPOBOIMTBCS
TEHETHYHa OIiHKa 03HAK 370POB’sI MOJIOYHOI XyI00U: CKaHAMHABCHKI KpaiHu — i3 cepeaunu 1970-x pp., CILIA — 1994 p., Himeuun-
Ha i ABctpist — 2006 p., Opanwist — 2010 p., Kanaga — i3 2014 p. O00B’SI3K0BOIO YMOBOIO TaKOI OLIHKH € 3a[POBADKCHHSI PErysip-
HOTO cucTeMaTn3oBaHoro oouiky. I[Ipakrtuani pekomMeHauii aist 300py JaHHX, a TAKOXK METOAMKY BUKOPUCTaHHS iX JUIi TeHEeTHY-
HoI oninkH po3poouB ICAR. YckinaHIOIOTE CENeKIiIo 3a CTIHKICTIO 10 3aXBOPIOBAaHb HETIOBHA PEECTPaLlisi XBOPOO Ta crocobiB ix
JiKyBaHHSI, 1X Mi3HIH (EHOTHIIOBHI MPOSIB Ta HU3bKA YCIAKOBYBaHICTh, OOMEKEHHS 3a CTATTIO, BUKOPHCTAHHS HENPSIMUX O3HAK
370pOB’S 1 3HI)KCHHSI TCHETHYHOTO PI3HOMAHITTS MOIyJisiiii MosiouHoi Xynoou. [IIupoxe Bukoprcranss Mapkepis JJHK st rexe-
THYHOTO MOJIIIIEHHS ChOTOAHI OOMEXYETHCS BIICYTHICTIO TOYHOCTI 1X po3mimieHHs. ToMy HHHI celleKuist MOJIOYHOI Xynoou 3a
CTIHKICTIO JI0 3aXBOPIOBaHb 30CePe/HKeHa Ha CTBOPSHHI Ta BIPOBA/DKEHHI CENCKLIIHHIX 1HICKCIB.

Kirouosi ciioBa: Monouna xyo0a, 03HaKH 37[0pOB’si, CTIHKICTh 10 3aXBOPIOBAHb, 00K, CENISKLIisl, CeeKIIHHNI HIeKC.

IocTranoBka mpodaemMu. Y raimy3i MOJIOYHOTO CKOTapCTBa y CBiTi Ta YKpaiHi 30KpeMa JOCSITHYTO
3HAYHMX YCITXiB 32 piBHEM MOJIOYHOI MPOAYKTHBHOCTI Ta y TONIMIICHHI €KCTEp’ EPHOTO THUITYy KOPIiB.
[ITomo iHMMX acrneKTiB (BiATBOPEHHS, TPHUBATICTh IPOAYKTHBHOTO BUKOPUCTAHHS, JTIOBIYHA MPOTYKTH-
BHICTb, CTIHKICTh /10 3aXBOPIOBaHb) HABOAATHCS CYNEPEUINBI AaHi, OJHAK, 3a3BUYal, HATOJIOUIYETHCS
Ha TOTIPIIEHH] BIITBOPEHHS Y BHCOKOMPOAYKTUBHUX CTanaX, 3HIKCHHI TPUBAIOCTI MPOAYKTHBHOTO
BUKOPHUCTAHHSI 1 TOBIYHOI MIPOAYKTHUBHOCTI KOPiB, iX MPUPOJHOI PE3UCTEHTHOCTI 1 3pOCTaHHI YacTOTH
3axBoproBaHocTi. CenekIlisi Ha 3pOCTaHHs HAI0I0 CIPUIMHIIIA BHITY YYTIUBICTH KOPiB JO YMOB 30B-
HimHROTO0 cepenopmma. J. F. Kearney et al [42] 3a3HauaroTh, M0 BEIWMYWHA B €MHUX TCHETHIHHUX
KOPEJAIIN MiXK HAJIOEM 1 KUTBKICTIO COMAaTUYHUX KIIITHH Ta HAJIOEM 1 3aILTiTHIOBAHICTIO KOPIB JIOCTO-
BipHO BHINA Y TipIITUX YMOBaX CEPEAOBHINA, TIOPIBHIHO 31 CIIPUSTINBAMHU.

Sk moka3ye MpaKTUKa, JHIIE 300BETEPHHAPHUX 3aXO0JiB 3aXUCTY BiJ XBOPOO HEIOCTAaTHHO, HEOO-
X1JTHO BUKOPHUCTOBYBATH CEJICKITIHHO-TCHETHYHI METOAM ITiIBUIICHHS CITaIKOBOI CTIHKOCTI MOJIOYHOI
XymoOu 110 3aXBOPIOBaHb. METOI0 TaKOi CEJEKIlli € CTBOPEHHS «TapaHTOBAaHOY» 3MOPOBUX 1 MIITHUX
TBapyH i3 BUCOKHM pPIiBHEM IMPOAYKTHBHOCTI Ta BiATBOPEHHS, OLIBII €KOHOMIYHO BHTIAHUX Yepe3
3HIDKCHHS BUTPAT HA IPO(DUIAKTHKY 1 JIIKYBaHHS 3aXBOPIOBAHb.

AHaJIi3 ocTaHHiX gocaikeHb i myOsikauiii. I3 1980-x pokiB HAMOLIBIIMM YCIIXOM Y MOJIMILIECHHI
3JI0pOB’sI MOJIOUHOI XyZIOOM CTaB MEpexisl Bill JIiIKyBaHHS XBOPOO 110 iX MPOQIIaKTUKH, a TAKOXK 3MILIEHHS
aKIIEHTY 13 OKpEMUX TBapHH Ha TpymH i cTana [43], mi3Himie Oy0 BU3HAYCHO Psf O3HAK JUIS OIIHKH CTik-
KOCTi TBapHH JI0 3aXBOPIOBaHb. B iHO3eMHii JliTepaTypi BOHM 3a3Ha4yaloThCs SIK 03HaKH 310poB’s (health
traits, wellness traits), gpyHkmioHansHi o3HakH (functional traits) 1 ;oOpoOyT (welfare).

Y BenukobOpuranii Paga i3 106poOyTy CiIbCHKOTOCIIONapChKUX TBAPHH y CBOIM JOMOBiAl IOIO
I00po0yTy MOJIOYHHX KOpiB PeKOMEHIye HacTymnHe: «JlocsrHeHHs 1oOpoOyTy MOBUHHI OyTH Hairo-
JIOBHIIIIUMH Y CENEKIIHHNX mporpamax. CelekIiiiiHi KoMImaHii MOBUHHI CIIPSIMOBYBATH 3YCHILUISA, Ha-
camriepe]], Ha BizOopi 3a 03HAKaMH 310pOB’Sl 3 METOIO 3HIDKEHHS PiBHSI KYJIbraBOCTI, Oe3MIiaAns 1 Mac-
TUTiB. CENEKITiI0 32 BEIMYNHOIO HAJIOIO CJIi/T MPOBOIUTH 13 BpaxyBaHHIM O3HAK 37I0POB’sD» [24].

© Crasenpka P. B., 2017.
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BaxxmiBrM 1 IepCeKTHBHIM HANPSIMOM YJOCKOHAJICHHSI MOJIOYHOI XyJJOOH € PO3BUTOK CENEKITIHHO-
BETEpUHAPHOI TEHETHKH 1 CTBOPEHHS TBAPHH i3 MOJIIIICHAM T€HOTUIIOM 3a CTIMKICTIO 10 3aXBOPIOBAHb.
I[epeBaroro BUKOpHCTaHHS TEHETHYHO MONINIIEHUX TBAPHH € Te, M0 Oa’kaHi I'eHH, BBEJICH] B MOMYJIALIIO,
30epIraloThCsl BIIPOAOBK 0araTboX ITOKOJiHB. PO3KPUTTS T€HETUYIHOrO0 MEXaHi3My CTIHKOCTI TBapwH 0
3aXBOPIOBaHb HEOOXITHE HE JIMITIC IS TIOMIIMIICHHS CENEeKIIMHO-TIIEMIHHOT poOOTH, a ¥ IS TIPOBEICHHS
0lOMEIMYHUX JTOCHIIKEHB IS TBAPUH 1 JIFOICH, HaIIPpUKITa, Uit po3poOku BakiuH [30].

Oco0mrBOTO 3HAYCHHS CENCKITiS Ha IMIBHUINCHHS CTIMKOCTI TBApHWH JO 3aXBOPIOBaHb HaOyBae 3a
MTUPOKOT0 BUKOPUCTAHHS IITYYHOTO OCIMEHIHHS 1 0OMEXKEHOT0 YHCIIa TUIIHHKIB, a TAKOX Yy 3B’SI3KY
31 30epeKEHHAM FeHOPOHAY JIOKAIBHUX 1 3HUKAIOUUX MOPiA 13 YHIKaJbHUMH aJanTaliiHAMHU SKOCTS-
Mu. BogHowac, cTBOpEeHHS CTal i MOpif, CTIHKMX 0 3aXBOPIOBaHb, Ta 13 BUCOKOIO KHUTTE3AATHICTIO —
IIe NUISX 70 €KOJIOTIYHO OE3MMeYHUX TEXHOJIOTIH, sSKi JOImoMaraTuMyTh 3armodiratu 3a0pyaIHEHHIO Ha-
BKOJIMIIHBOTO CEPEeOBHIIA JIKapCHKUMH IperapaTaMy, XBOPOOOTBOPHUMH BipycaMH, MiKpoOaMu Ta
IHIIMMH NIATOT€HaMH, SIKi MOJKYTb BIUIMBATH Ha 310poB’s moaei [1].

Y BUCOKONPOJIYKTUBHUX CTaJaX MOJIOYHOI XyM0OW HAaWOUIBII MOIMUPEHHUMH 3aXBOPIOBAHHIMH €
MacCTHUTH, KyJIbIaBiCTh, METPUTH, KETO3H, 3aTPUMKa TUTALIEHTH Ta 3MIIICHHA CHYyTa — X IIe Ha3UBaIOTh
«JIaKTalidHUMU 3axBoproBaHHAME» [23, 39, 41]. Lli 3axBoproBaHHS YMHATH 3HAYHHUK BIUIMB Ha 370-
POB’s KOpIB, BaJIOBHI HaJlili Ta peHTAa0CNbHICTE B HiloMy. Came 11i XBopoOu OyJin oOpaHi i MpoBe-
JICHHS CIIPSIMOBAHOI CETIEKIIIMHOT POOOTH 3a CTIMKICTIO O 3aXBOPIOBAHb.

Y. T. Grohn et al [20] 3a3Ha4at0Th, 110 YaCTOTa 3aXBOPIOBAHOCTI Y CTaJlax MOJIOYHOI XyJ00M Ha Mac-
TUT cTaHoBUTH 12—40 %, xynbrasicts — 1048 %, merput — 2-37 %, keto3 — 5—14 %, 3aTpUMKy IIaleHTH
— 5-15 %, 3mimenns cuuyra — 3—5 %. A. Barbat-Leterrier et al [31] Bu3Ha4mm, 1o 9acToTa 3aXBOPIOBa-
HOCTi KOpiB Ha MacTUT KOJIMBAETHCS 3aIKHO BiJ (hOpMHU 3aXBOpIOBaHHS: Big 4 % (wiiHiuHa dopma) 10
12-20 % (cyOkminiuna ¢dopma). A. M. Oberbauer et al [18] BcranOBMIH, 10 Y TPHOX MOJIOYHHX CTAAaX
Kauidopnii Ha oroie’i 5043 kopiB NMOIIUPEHICTh YPaXKEHOCTI KIHIIIBOK BapitoBaia Bif 2,2 % (drermona
BiHuMKa) 10 17,1 % (acentuununii nogonepMaTut). Kysbrapicts KOpiB OLIBII TOMUPEHOO Oyia Ha paHHIl
cTajii jTakTarii Ta 3i 3pocTaHHsAM urcia Jakrariid. 3a naaumu C. Van der Linde et al [15], wacToTa 3axBo-
PIOBaHOCTI Ha KYJIbraBiCTh Bapiloe y ACIIO MMPIINX Mexax: Bix 3 (Bupaska) 1o 38 % (kposoBunusn). o
nociimkeHHst 0yio BKmodeHo 40536 xopiB, SIKi MaJi JaHI PO3UMCTKU PaTHIIb, 13 HUX y 69 % KOpiB BUSB-
JICHO SIK MiHIMyM OZTHY Mpo0JieMy 3 PaTHISIMH.

3axBOPIOBaHICTh KOPIB 3aBla€ 3HAYHUX 30UTKIB Tajiy3i, € NPUYMHOIO 1X MepeayacHoro BUOYTTS 3i
cTaza i HaBiTh 3aruOeni. JIJisT BUCOKOIPOAYKTHBHUX KOPiB XapaKTEpHA BUIIA YaCTOTa 3aXBOPIOBAHOC-
Ti. PU3uK mepemdacHOro BUOYTTS KOPIB 31 CTaga depe3 3aXBOPIOBAHHS KOJUBAETHCA Y Mekax 16,0—
32,7 %, 30kpema uepe3 Kynbraeictb — 16,0 %, merpur — 17,1 %, 3mimennas cuuyra — 26,9 %, 3aTpum-
Ky miarneHT — 26,9 %, ketos — 32,5 %, mactur — 32,7 % [20].

C. Guard [33] po3paxyBaB BUTpaTH, OB’ s3aHi 13 3aXBOPIOBAHICTIO MOJOYHUX KOpIB, SIKi KO-
nuBatoThes Bin 181 $ 3a koxken Bunamok kerody a0 391 § — 3mimenHs cuuyra. Maibke 20 pokiB
ToMy y ctani moroiiB’sm 100 kopiB BiH OWIHIOBAB MpsIMi BUTPATH, MOB’S3aHi i3 KyJIbraBicTIO, Y
cymi 7600 $ [32].

[IpoBeneHHs BinOOpPY 3a BEJIMYMHOIO HAZOI0 COPUYMHSE 3pOCTAHHS YaCTOTH «JIAKTaLliHHUX 3aXBO-
proBaHb» [25]. BUCOKONIPOAYKTUBHUM KOPOBaM MOTPIOHO OLjibIlle eHEprii i BOHU MOOLTI3YIOTh pe3ep-
BW TiJIa 7151 3a0€3neYeHHS 1€l MOTpeOr. Y TepIrii TpeTHHI JAKTAIiHHOTO TIePioay BHCOKOIIPOIYKTH-
BHI KOPOBH BXOJISITh Y CTaH HETATHBHOTO €HEPreTUYHOTO OallaHCy, BUKOPHUCTOBYIOYH PE3EPBH BIacC-
HOTO TiJIa 1 BTpayarouu KUBY Macy. TepMiHH «MeTaboIidYHe HAaBaHTAXKECHHS» 1 «METaOOJIIYHUAN CTpeC»
BHKOPHUCTOBYIOTECS JUISI OMTUCY BILTMBY Ha KOPiB IX BUCOKOI MTPOTyKTUBHOCTI [3].

MertabosiuyHe HaBaHTXKCHHS — 1€ HANPY>KCHHsI, IKE BHHUKAE B OpTaHi3Mi ITiJT 9aCc CHHTE3Y 1 CeK-
pewuii MoJoka; MeTaboNIiYHUi cTpec — e MeTaboliyHe HaBaHTaKeHHS, sIKe He MOke OyTu cTabimi3o-
BaHE OpraHi3MOM TBapHH, TOMY JEsKi IPOLECH, 30KpeMa IJIOAI0YICTb 1 340pOB’ s, HOTipIIyIOThes. Tun
1 CTYHiHB TOTIPIIECHHS BiOOpaXaloTh CTYIIHB META0OJIIYHOTO CTpecy. 3a CYTTEBOTO HETaTHBHOTO
CHEepPreTHYHOro OaJiaHCy KOpOBa MOYMHAE BHUKOPHCTOBYBATHM PECYPCH BIACHOTO Tijla, HalpUKIAL,
M’SI30BY TKaHUHY, 10 CBITYUTH PO BUCHAKEHHS BUCOKOIIPOAYKTHUBHUX KOpiB [40].

R. D. Shranks et al [21], nocaiauBiiu 171 KOpOBY i3 BUCOKUM I'€HETHUYHUM IIOTEHIIAIOM 3a MOJIO-
YHOIO0 TPOAYKTUBHICTIO, BUSBWIN Ha 9 % OunbpIne BUMAAKIB po3Nady TpaBieHHS, HA 5 % KOMUTHOI
rani, Ha 14 % npobraem 31 mkiporo i ckenerom, Ha 11 % HaOpsaky Bum’st 1 Ha 2 % Oinblne BUMAAKiB
MaCTHTY, TIOPIBHSHO i3 KOPOBaMH 13 HIXKYMM TCHETUYHUM TOTEHITIAJIOM.
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K. L. Ingvartsen et al [41] 3a3Ha4ar0Th, 110 KOPEJIALisA (I) MiXK BESIMYMHOIO HAOK 1 YaCTOTOIO KETO3Y
KOJMBaeThCcsl B Mexax 0,26—0,65, kicroro seunukiB — 0,23-0,42, mactutom — 0,15-0,68, KyiIbraBicTo —
0,24-0,48. J. A. D. R. N. Appuhamy et al [13] BusiBiiI# JOCTOBIpHUH JTOJATHIM 3B'I30K Midk METaOOJIUHM-
MU 3aXBOPIOBAHHSAMHU 1 IMIOPYIICHHSM BiITBOPSHHS Ta HAJOEM 1 KUTBKICTIO MOJIOYHOTO JKUPY SIK Y TIEpIITyY,
TaK 1 HACTYIIHI JaKTaIlii. 3HAYHO CHIIBHIIIIAM IIeH 3B'130K OyB y mepmti 100 mHIB makTarii Ta y KOpiB APYyroi
makrariii i crapimre. 3rimHo 3 mocmimkensmu H. A. Uribe et al [28], Bucoka MolloYyHa TPOAYKTHBHICTH
CTIPHYHHSE 3pOCTaHHS YaCTOTH 3aXBOPIOBAHb HA MACTHT 1 KETO3, HECYTTEBO BILUIMBAE HA 3MILICHHS CHUYTa,
OO KiCTH SIEYHUKIB OTPUMAHO HEOTHO3HAYHI PE3YJIETATH 3AJISKHO BiJl UMCTIa JTAKTAITiH.

KpiM BHCOKOT MOJIOYHOI MPOYKTHBHOCTI Ha YaCTOTY 3aXBOPIOBAHOCTI KOPIB BIUIMBAE iX BroJi0Ba-
HICTb, CEJIEKIisl 32 MOJIOYHUMH (OPMaMH 1 TPUBAIICTIO MPOJYKTUBHOTO BUKOPHCTAHHS.

3rigHo 3 ganumu D. Dechow et al [16], y CILIA reneTruHa KOpeJsiis Mi>K BrOJOBaHICTIO KOPIB 1 PiB-
HeM ix 3axBoproBaHocTi craHoBuTh —0,79, y JlaHii mporHo3zoBana nepenaBansHa 3natHicTb (PTA — predict-
ed transmitting ability) gomaTHbO KOpENroe 3 1HAEKCOM CTIMKOCTI O 3aXBOPIOBAaHb (KpiM MacTHTy) —
r=+0,27. ¥ CHIA monouni (opMu KOPiB T0aTHRO KOPEMIOIOTH 13 yciMa 3axBoproBaHHsMu (1 = +0,85),
y Janii — Bix’eMHO 3 1HIEKCOM CTIHKOCTI JI0 3aXBOPIOBaHb (KpiM MacTuty) (1 =—0,29).

G. W. Rogers et al [50] nifituy BUCHOBKY, 11O CEJICKIIis MOJIOYHOI XyI00H, CIIpSIMOBaHa Ha MO0~
BXKEHHS TPOAYKTUBHOTO BHUKOPHCTaHHS, CHPUYMHSE 3HIDKEHHS YacTOTH 3aXBOPIOBAHOCTI KOPIB
(r =+0,29+0,51), a cenekIlis Ha MOJTIMIICHAS MOJIOYHUX (POPM TBApHUH — IO 3POCTAHHS YACTOT 3aXBO-
proBanocTi (r = —0,34-0,74).

VcnaakoByBaHicTh 3axBoproBanocti (h*) € TOCHTb HU3BKOKO, 30KpeMa 10 MACTHTY BOHA CTAHOBHTb
0,10, metputy — 0,04-0,10, xketo3y — 0,01, 3mimenns cuayra — 0,03 [13]. JocmimkeHHs, IpoBeneHe
Ha morouiB’i 7416 kKopiB KaHAJACHKUX TOJIITHHIB, TAKOXK TOKA3aJI0 HU3bKY YCIAaKOBYBaHICTh 3aXBO-
pIoBaHb, sKa KojuBajach y mexax Big 0 mo 0,15, gemio Buioio Oyna ycrnaaKOBYBaHICTb 3MIIEHHS
crayra — 0,28 [28]. YcnmankoByBaHICTh O3HAK 370pOB’S paTuils kKonwmBanach Bim 0,01 (Bupaska) mo
0,13 (rimepruiasis), iX MOBTOPIOBAHICTh y HACTYITHUX JakTaIlisax craHomia 0,15 i 0,51, BixmoBigHO.
I'eHeTnyHA KOPENAIS 03HAK 37]0POB’Sl PAaTHUIlh MiX MEPIIUM 1 JPYTUM OTEICHHSAMU OyJia TOJATHOM i
Bucokoro (r = +0,72+1,00), a MiXk O3HaAKaMH 3I0pOB’Sl paTHLb Ta €KCTep €PHUMHU O3HAKAMHU KOPIiB —
pizHOCTIpsiMoBanoio (r =—0,35+0,88) [15].

Huspka ycmankoByBaHICTh 3aXBOPIOBAaHb CBIAYWTH MPO CHJIHLHUHN BIUTUB Ha HUX CEPEIOBHITHUX
(haKkTOpiB Ta MOXIIUBICTH 3HIIKCHHS PIBHS 3aXBOPIOBAHOCTI Y BUCOKOIIPOJIYKTHBHHUX CTaaX IIJISTXOM
CTBOPCHHS ONTUMAIFHUX YMOB Ta YCYHEHHs cTpec-(akToOpiB, SIKi CIPUYHHSIOTH 1[I 3aXBOPIOBAHHI.
Bonnodac, mpsiMuii ceNeKIiitHui BimOip 3a CTIMKICTIO IO 3aXBOPIOBAHD TAKOXK JA€ MIO3UTHBHI PE3yIIb-
tatu. Taki mpuKiIanu HaBeJeHi y HayKoBii JiTeparypi. HopBexcrki gocmigauku B. Heringstad et al
[36], mounHaroun i3 1989 poxy mpoBoarIn BimOip KOpPiB HOPBE3bKOi YEPBOHOI MOPOAM 3a IBOMA Ha-
MpSIMaMH: BUCOKHI MOJIOYHHH KUP 1 HU3bKa YaCTOTa 3aXBOPIOBAHOCTI Ha MAacTUT. Yepes 1’ sITh OKO-
JHb ceNeKUil pi3HUI MK KOPOBaMHU IIMX IPYI 32 YAaCTOTOIO KIIHIYHOTO MacTuTy ctaHoBuia 10 %,
kero3y — 15 %, 3atpumMku mnanenta — 0,5 %.

Sk Oyi0 3a3HaYEHO BHIIE, JTIKyBAaHHSA KOPIB CTAHOBUTH 3HAYHY CTATTIO BUTPAT BUPOOHUKIB MOJIO-
ka. M. R. Donnelly et al [26] BcTraHOBMIH, 110 3arajibHi BUTPATH Ha JIKYBAaHHS KODPIB XapakTepHU3y-
I0ThCSI JIOCUTh BUCOKOIO Kopensinieto i3 HamoeM 3a 305 mHiB (r = +0,44 £+ 0,18) i KiIBKICTIO cOMaTHY-
HUX KniTaH y Moot (r = +0,93 £+ 0,13). JlocTiIHUKY BUSIBHIIH Bil’€MHY TEHETHYHY KOPEIAIII0 MIXK
3arajJbHAUMU BUTPAaTaMH Ha JIIKyBaHH: 1 riuouHoI0 BuM’s (r = —0,60 £ 0,16), TOOTO KOPOBH 13 BUCOKO-
PO3MIIIICHUM BUM’SIM MTOTPEOYIOTH MECHIIIE BUTPAT HA JTIKyBaHHSI.

Cerexinist Ha 3HKECHHS BapTOCTI JIIKYBaHHSI MOITMBA HA OCHOBI 3aI¥CiB BUPOOHUKIB MOJIOKA, SIKI JI0-
TIOBHEHI BapTicTIO JiKyBaHHA. CaMe TOMy y KpaiHax, Jie 3allpOBaKCHO PETYIISIPHUIN OOJIIK, CTajaa MOXKIIH-
BOIO 1 IPOBOANTHCS TEHETHYHA OLIIHKA O3HAK 310pOB’sl MOJIOYHOI Xy#o0wu. [lepi 3a Bce, e CKaHIMHABCHKI
KpaiHu, Jie O3HaKH 37I0POB’ s, 30KpeMa CTIMKICTb 10 MacTHTY, BKIIOYEHI JI0 CEeNeKLiHHUX Mporpam i3 cepe-
mau 1970-x pokis [34, 35]. Ceoroani y Hopgerii 6iibiie 97 % Mono4HOT Xy1001 BKIIFOUEHO JI0 CHCTEMU
06miky [37]. 3okpema, OTprUMaHO HEPEKOHIINBI PE3YIBTATH L1010 ePEKTHBHOCTI CENEKIii 3a CTIMKICTIO 0
MacTuTy. Y TepioJ], KOJIU TaKa CEIeKLis IHPOKO HEe MPOBOIMIACH, YACTOTA 3aXBOPIOBAHOCTI HA KIIIHIYHHUI
MacTuT 3pocia i3 0,15 BumaKiB JTiKyBaHHS Y pO3paxyHKy Ha oaHY KOpoBy y 1975 p. 10 0,44 —y 1999 p., a
TTiCIIS IIPOBEICHHS BiIIOBIHOT CENEKIIiHOT podoTH 3am3mIack 10 0,23 Bumankis y 2002 p. [48].

[epmmii BenukwiA OTISAA MIOA0 MOXKJIMBOCTEH BHKOPHCTAHHS 3alUCIB (IaHWUX) 3aXBOPHOBAHOCTI
MOJIOYHOT XyZ00H 1 po3poOKH cTpaterii po3BeJeHHS 3 METOI0 3HM)KEHHsI iX yacToTH OyJi0 BUKIIACHO Y
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1988 porti [22]. Bigromi KpiM CKaHIWHABCHKUX IIIE¢ KUTbKA KpaiH 3aIPOBAIWIN MOCTIHHY T€HETHIHY
OLIIHKY O3HAK 3/I0pOB’sl MOJIOYHOI Xy1001, BUKOPUCTOBYIOUH 3aITUCH BUPOOHUKIB MOJOKa [46].

BukoprcTaHHS JaHUX 110/10 3aXBOPIOBAHOCTI MOJIOUHOT Xy100H miBuko mporpecye. Y CIIA mo 1994
Pp., KOJIM JTO CENIEKIIHHMX 1HIEKCIB 0yJ10 BKIIFOYCHO KUTbKICTh COMAaTHYHUX KITITHH, 1HICKCH, 3aIIPOBaKEHI
MinictepcTBoM cimbebkoro rocromapcrsa CIIIA, Brmrodany juimre MpoayKTHBHI o3Hakd. Y 2000 p. mo
iHaeKciB OyB nomaHuil OaxkaHHUH TUIT BUM 51, KIHIIIBOK 1 po3Mipy Tina, y 2003 p. — piBeHs 3aIliIHIOBaHOCT1
1 JIETKICTh OTEJIEHb TOYOK OYTaiB-TUTMIHUKIB. 3a IeH Jac BiICOTOK O3HAK, IO XapaKTePH3YIOThCS BiIHOC-
HOIO0 €KOHOMIYHOIO IIHHICTIO, y CeleKUiiHnX iHaekcax 3pic i3 0 mo 45 %. AMepHKaHCHKI CeNleKIiOHEpH
BBKAIOTh, IO CEJICKIIHHUN HAroioc Ha HENPOAYKTHBHI O3HAKU (30€pEeKEeHICTh TEJST, CTIHKICTh 0 3a-
XBOPIOBaHb, (DEPTUIIBHICTD CaMIIiB Ta iH.) Y MaiiOyTHROMY Juiie 3pocTaTtume [19, 52].

Y CHIA reHeTHuHa OIiHKA 1 CENEKIis 32 03HAKAMH 3I0POB’Sl 0a3yeThCs HAa TaK 3BAaHUX O3HAKaX-
IHAMKATOPaX — I KUTbKICTh COMaTUYHUX KITITHH, JIESKi O3HAKH KIHIIIBOK 1 paTHUIlh Ta TPUBAIICTh MPO-
JOYKTUBHOTO KUTTSI KOpiB. OIHAK 11l O3HAKU-1HAUKATOPH HE CIPUSUIA CKOPOUYCHHIO y CTa/laX 3aXBOPIO-
BAHOCTI Ha MACTHT, KYJIbI'aBiCTh UM MOPYIICHHS OOMiIHY PEUOBHH KOPiB, OYEBHIHO Yepe3 X HHU3BKY
YCIaIKOBYBaHICTh Ta HEIOCTATHI KOpeIii i3 o3HaKaMu 3710poB’s [19, 45].

OpHak MOIIYK O3HAaK-IHAMKATOPIB He MpUNUHAEThC. Hanpuknan, y pamkax npoekty GenoSante,
SIKUi 00’ etHye (ppaHIly3pKi MOJIOYHI KOMITIAHIT Ta JOCIAHUIBKI OpraHisalii, po3po0IsiioTh IHCTpyMe-
HTHU BiIOOPY 3a HOBHMH CENEKIIHHUMH o3HaKaMmH. JlocmimkenHs nposeaeHo y 2012—2015 pp. Ha mo-
romie’i 887 THC. KOpiB TOMITHHCHKOT Topoau 1 148 Tuc. KopiB HopMaHICHKOi mopoau. Ilepii pesyinb-
TaTH OTPUMAHO CTOCOBHO KETO3Y 3a MMoKa3zHuKamu Oerta-rizpokcudyrupary (BI'B) Ta anetony. Ycenaa-
KoByBaHiCTh piBHA bI'b cranoBuna 0,12 mis rommTuHCHKOI 1 0,15 st HOpMaHICHEKOI TOPia, PiBHS
anerony — 0,101 0,16, BignosimHo [31].

VY HimeuyunHi Ta ABcTpii 30ip JaHMX 1 TEHETHYHY OLIHKY O3HAaK 370poB’st po3mouyaTto y 2006 p.
[51]. Y Opanmii kIiHIYHI MAaCTHUTH BKIIIOYEHI M0 reHeTHdHOoi orinkm y 2010 p. [27]. V Kanaxi y
2014 p. Oyna 3ampoBajpkeHa TeHETHYHA OIlIHKA CTIMKOCTI MOJIOYHHMX KOpPIiB JO MACTHTYy, Y TPyOHI
2016 p. — 1o KeTo3y 1 3MILIEHHS CHYyTa, Ha Yep3l METPHUT, 3aTPUMKa IUIaleHTH, 30POB’ S paTHLIb, Ky-
JILTaBICTh Ta 1HII O3HAKH 310pOB’s [14].

Kpim Toro, odimiiiHy TeHeTHIHY OIiHKY 3aXBOPIOBaHb MOJIOYHOI Xy/moOW 3ampoBaykKeHO B ABCT-
pauii, benprii 1 BenukoOpuranii. ¥ miBaeHHili yactuHi benbrii cTBopeHe perioHaipHe IUIEMiHHE
00’€JHaHHS 3 METOIO MOJIETIIEHHS PeecTpallii 03HaK 310pOB’s AJs iX T€HETUYHOI OLIHKK y MaiOyT-
HbOMY. Y BenukoOpuTaHii roJaia po3BUBaTHCh IICHTPai30BaHa CHCTEMa PEECTpallii 03HaK 310POB’s
1 m06po0yTYy BEMKOI poraToi Xymo0u, ajie IIi TaHi Ie He BBOAATHCS 0 ICHYIOUHX OIIHOK, HE3BaXKaI0-
M Ha BEJMKHUNA 00’ €M yxe 310panux ganux [45].

3a paxyHOK IPOBEJICHHS PETEILHOTO O0JIIKY 1 TEHETUYHOI OIIHKY 3aXBOPIOBAHb MOCSATHYTO 3HAU-
HUX yCHIXiB y iX 3HIKECHHI. 30KpeMa, CKOPOTHIIACH KUIBKICTh BUMAAKIB MOJIOYHOI JTMXOMaHKH, PECITi-
PaTOpHUX 1 Mapa3uTapHUX XBOPOO JAOPOCIHMX TBAPHH, iHPEKIIHHOTO MacTUTY, 3alPOBAKEHO BaKIIHU-
HaIliIo BiJ BipycHOI Aiapei Ta nesikux popM MacTuTy, 30kpema coliform mastitis [43].

Jtst kpaiH, y SIKHMX HE MMPOBOMUTHCS PEECTPAIliS 03HAK 3/I0POB’sI, KPaIlli MPaKTHIHI PeKOMEHIAITIT IS
300py aHUX i BU3HAYCHHS O3HAK, a TAKOXK BUKOPUCTAHHS iX JUIs reHeTH4HO1 oriHky Hajgae [CAR [38]. Y
nocionnky ICAR onmcanmii KOMIUIEKCHUN KITFOY AiarHo3iB, KU BKroyae 6mm3bko 1000 BapiaHTiB BBe-
neHHs. B iepapxivHiii CTpyKTypi MOCIOHMKA KOIW JiarHO3iB BKa3aHO OKPEMO ISl BUPOOHMKIB, KBaTi(hiKO-
BaHUX CIICIIIATICTIB UM TPYIT €KCTIEPTIB (HATIPUKIIA, U CEIIATICTIB 13 PO3YMCTKH PaTHITh a00 CKITaTaHHS
partioHiB). 3aXBOPIOBaHHS TAKOXK MOKHA KJIacH(iKyBaTH 3a IX 4aCTOTOIO: TaKi, IO TPAIUISIOTECS OAMH pa3
3a JIAKTAITif0, OJIH Pa3 YH KiJIbKa Pa3iB BITPOIOBK YKUTTS TBAPUHHU.

HenoBHa 3BITHICTh YaCTOTH 3aXBOPIOBAHOCTI MOJIOYHOI XyJI00W YCKIIAIHIOE NU(EPEHITIIOBAHHS CTal
13 HE3apPeECTPOBAHUMH BUTIAIKAMU XBOPOO 1 TakuX, Jie NIHCHO HU3BKHUIA piBeHb 3axBoproBaHOCTI [12]. Tle-
BHI TPYJHOIII BiIOOpY 32 O3HaKaMH 37J0pOB’sS CTBOPIOIOTH Mi3HIN ()EHOTHIIOBHIA TIPOSIB XBOPOO, iX HU3bKA
YCIIaAKOBYBaHICTh, OOMEXKEHHS 3a CTATTIO [47] Ta BUKOPUCTAHHS HENPSAMUX JaHUX O3HAK 370poB’s [55].
Xoya OubIIicTs BAPOOHHUKIB MOJIOKA (DIKCYIOTH JaHi PO CTaH 340pOB’sl TBAPUH, OJHAK YacTO IIe JIHIIE
iH(opMarisi Mpo MPOBEAEHHS BETEPHHAPHUX 3aXOJIB 1 3aCTOCYBaHHS MEIUYHMX MPENapaTiB, IO YCKIaa-
HIO€ 11 BUKOPUCTAHHS JJTs1 TEHETUYHOI OIIHKY Yepe3 HeOCTATHIO TOYHICTh 1 HeCyMICHICTB 3ammciB [55].

IcHye psin miaXodiB 10 BUKOPUCTAHHS TEHETHYHUX METOJIB IONIEPEIHKEHHS 1 BUBYCHHSI 3aXBOPIO-
BaHb 3QJICKHO Bij iX mpupoau. BoHn MOXyTb moyisiraTé y BUOOPI MOPOIH, CTIHKOI 10 IEBHOTO 3aXBO-
PIOBaHHS, BUKOPUCTAHHI CXpEIIyBaHHS Jisi BBEACHHS 0a)XaHOTO T€HETUYHOI'O MaTepialy B MOPOLY,
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BiIOOpI MJIs TUIEMIHHOTO BHKOPHUCTAHHS OCOOWH 13 BHCOKHM PiBHEM CTIHKOCTI JO 3aXBOPIOBAHHSI.
OcraHHiil migxig ToB'sI3aHUN 13 BUKOPUCTAHHIM MOJICKYJISIPHUX T€HETHYHUX MapKepiB, acOLiioBaHUX
13 OaxkaHuMu o3Hakam# [10].

Heo0xigHo10 YMOBOIO JUISl 3aCTOCYBaHHS BCiX IMUX MiAXOJIB € TEHETHYHE PI3HOMAHITTS ITOITYIIS-
1ii. 3a yMOBU 3HUKHCHHS OYIb-1KUX TCHETHYHHX PECYpCiB MOXKYTh OyTH BTpadeHi i IMOTEHINHHI
3aco0M 3aXUCTY Bil 3aXBOPIOBaHb. Y JOCHIDKEHHSAX 31 3aCTOCYBaHHAM METOJIB MOJEIIOBAHHS J0-
BEJICHO, IO MOMYJIAIT 13 BEJTUKUM PI3HOMAHITTSAM T'€HOTHUITIB MEHIII CIPUHHATINBI 10 KaTacTpodid-
HUX emigemiit [53].

[lepeiiTn Bix BUKOpHCTaHHS (DEHOTUIOBUX JaHUX A0 T€HOTUIIOBHX, OUIBII JeTalli3yBaTH pi3Hi (eHo-
THITU TBAPHH 1 BUKOPUCTOBYBATH Il AaHi AJIsi TEHETHYHHUX MIPOTHO3IB 1€ 3MOT'y TeHOMHa owiHka. Oco0m-
BOI aKTyaJIbHOCTI TCHOMHA OIliHKA Ha0yBa€ 3a BHSBIICHHS TPYI TBAPHH, CTIHKHAX IO Py 3aXBOPIOBAHb.
®deHOTUIH, SIKI BAKOPHCTOBYIOTHCS Y TEHOMHIH CeNeKii, MO>KyTh OyTH OLIHEHi 32 TeHOTHIIOM IUTiTHHAKA
Ha OCHOBI ()EHOTHIITIB OTO MMOTOMKIB. [HIIIOI0 MPHUBAOIMBOIO CTOPOHOIO TEHOMHOI OLIIHKH € T€, 0 iHpOp-
Martis JIHK moxe OyTr BUKOpHCTaHA IUTS TTABHUINEHHS BIPOTiTHOCTI IMMPOTHO3YBAaHHS BapiaHTIB MiI0OPY
0aTHKIBCHKUX Tap Ta OTPUMAHHS MTOTOMKIB Oa)kKaHOi SKOCTI TIOPIBHSHO 13 TPAIUITIMHOIO CHCTEMOIO OIlIHKA
OyraiB-IUTiAHHKIB, SIKi [IIe HE TIEPEBIPEHi 3a SKICTIO IIOTOMCTBA [ 54].

YV MONEKyIIpHO-TEHETUIHUX JOCIIHKCHHIX BHAUIEHO 0araTo MiJITHOK XPOMOCOM i3 TOTEHITIHHO
BOKJIMBUMHU T€HAMH 3a 03HAKaMH i3 BiJHOCHOIO €KOHOMIYHOO ITiHHICTIO. OHAK BUKOPUCTAHHS Map-
kepiB JJHK 11t reHeTHYHOTO mostiniIeHHsI Hapas3i 00MeXyeThCsl Yepe3 BiACYTHICTh TOYHOCTI iX Po3-
Mimienns [52]. ToMy Ha gaHOMY eTarni ceNeKinii Binoip MoJIouHOI XyJ00H 3a CTIHKICTIO JI0 3aXBOPIO-
BaHb IIPOBOJUTKCS 13 BUKOPHUCTAHHSAM CEJEKIIIHHUX 1HACKCIB. Y 3B’SA3KY 13 BiJl’€EMHOIO TCHETHYHOIO
KOPEJALIEI0 MIXK MOJIOYHOIO MPOAYKTHBHICTIO 1 37I0POB’SIM TBAPHH PO3POOKa 1 BUKOPUCTAHHS CEJIeK-
[IHHUX 1HJCKCIB, 10 SKUX BKJIIOYCHI O3HAKU 3JIOPOB’S, € HAWOIIBII e()eKTUBHUM METOIOM, 11100 3yITH-
HUTH TOTIPIICHHS Y1 HaBiTh 3HU3UTH PiBCHB 3aXBOPIOBAHOCTI MOJIOYHOI XyI00H.

Hanpukian, dipma Alta nporonye cenexmiiinuit immekc DWP$ (Dairy Wellness Profit $), ne Biz-
HOCHHH PO3MOIT O3HAK CTaHOBHUTH 34 % — MPOAYKTHBHICTB, 56 % — 310poB’s1, 10 % — exctep’ep, mo
Bipi3Hse Horo Bix iHnekciB TPI (46-28-26) i NM$ (43—41-16) OinplmM aKIIEHTOM Ha O3HAKH 3710-
poB’s [17].

TlNomnanaceki cenekuionepu C. van der Linde et al [15] po3pobuim Tak 3BaHUN «IHAEKC paTHLb
JUTS TOJUTAHJICHKOI MOJIOYHOT Xy100H, 10 SIKOTO BKJIIOUEHI O3HAKU 3[J0POB’S KiHIIBOK KOPiB (KPOBOBH-
JUBU B PIT MIIOIIBH PaTHIlh, MTOJAOACPMATHTH, BUPA3Ka IIAOMIBYA Ta TINEPIUIasis paTHIh i XBOpoOH
6101 JTiHIT) Ta MOKa3HWKHU eKcTep’epy (KyT 1 TMOCTaBa Ta30BHX KiHINIBOK abo BHI 300Ky i 33ady, KyT
patuui, nepemimenHs). s OyraiB-1utiTHUKIB, OLIHEHHUX 3a SKICTIO MoToMcTBa y Hizepnannax, pos-
poOeHnit iHAEKC MaB BipOT1IHICTE ¥ cepenHboMy 59 %. Po3poOHMKH iHAEKCY BBa)KaIOTh, IO ITOIIH-
PEHICTh 3aXBOPIOBAHOCTI PaTHIlL MOXe OyTH MIOpivHO 3HMKeHa Ha 0,7 % nuine Ha OCHOBI BiIOOpPY 3a
LM 1HIEKCOM.

Criz 3a3HaymTH, 110 YacTO BiAOIp KOPIB 32 HEMPOAYKTUBHUMH O3HAKaMH, 30KpeMa 3a MOKa3HUKa-
MU 3JI0pPOB’S, Ta iX IOIIMIIEHHS BBKAIOTH EKOHOMIYHO HEIOIUILHUM, OCKUTBKH II¢ 3HUXKYE MPUOY-
TOK. AJie e He 3aBkIu Tak. Hanpukmnan, y BenukoOpuranii mpoBOANTBCS CENEKLis Ha 3pOCTaHHs Ha-
JI010, KiJIBKOCTI MOJIOUHOTO JKUPY 1 OiKa, a TaKOX Ha MOJOBKEHHS TPUBAIOCTI XUTTs KopiB. Lli o3Ha-
ku 00’enHanl y Profitable Lifetime Index abo £PLI, MeTOI0 SKOT0O € OTpUMaHHSI MaKCUMAJIBHOTO IPH-
OyTKy BiJi KOPOBHU BIIPOIIOBXK MeEpioAy ii OYiKyBAaHOTO MPOAYKTHBHOTO BHKOPHUCTAHHS. Po3paxyHKu
MOKa3yk0Th, 1110 BKIFOYCHHS JI0 IHOTO 1HACKCY CTIHKOCTI A0 MAaCTUTY i TPUBAIOCTI MiXKOTEIBHOTO Tie-
pioy MiABHINYE EKOHOMIUHY e(eKTHUBHICTh Biioopy 10 80 % mopiBHSAHO i3 BiAOOPOM JHIIE 32 BEJH-
YUHOIO Hazomw [49].

3BHYAHO, KpaiHH, SIKi IPOBOIATH CEJICKIII0 3a O3HAKAMH 3/I0pOB’s KOPiB, MpParHyTb PO3pOOHTH i
BIIPOBAJIUTH BJIACHI CEJICKIIIHI IHACKCH, OJHAK iX Pe3yJbTaTHBHICTH IMOKU IO MAacOBO HE MiJITBEp-
JDKEHA BUPOOHUKAMH MOJIOKA y PI3HMX KpaiHax, OCKUIBKH ampoOarlisi TaKUX CENCKIIHHUX 1HICKCIB
3HAaXOAMTHCS HA MIOYATKOBOMY €Talli i MacIITa0OHUX Pe3ysIbTaTiB CIiJl OYIKYBaTH ITi3HIIIE.

Meta, maTepiaJ i MeToquKa q0CHiTKeHHA. [[0CTi/HKEHHS] BAKOHAHO HAa OCHOBI ONPAaIlOBaHHS Ta
aHaji3y MarepiaigiB TCOPETUYHUX JAOCIIHKCHD 1 MPAaKTHYHUX JOCATHEHB Y CEJIEKIN1 MOJIOYHOI XyI00u
3a CTIMKICTIO IO 3aXBOPIOBaHb B KpaiHax i3 PO3BHHECHHUM MOJIOYHHM CKOTapCcTBOM. OmpamboBaHMMA
Martepiall y3araJlbHeHO, PO3IJISIHYTO CTaH CEJIEKLii MOJIOYHOI Xy10oOu 3a CTIHKICTIO 10 3aXBOPIOBaHb B
VYkpaiHi Ta cOpMyIbOBaHO BUCHOBKH.

94



TexHOAOTIA BUPOOHUIITBA 1 TepepOOKH IpOAyKIl TBapuHHnITBa, Ne 1-2°2017

OcHoBHi pe3yJbTaTu aociaimkenHs. Y xommmuasoMy CPCP, 3o0kpema B YkpaiHi, JOCIiHKSHHS
LIOAO CTIMKOCTI MOJIOUHOI XyJOOH 10 IEBHUX 3aXBOPIOBAaHb MPOBOAMIMCH BIIPOAOBXK 0araThOX pOKiB
[4]. Onnak BoHU Oynu 0OMeKeHI TIEBHOIO TPYIOI0 TBApUH, OAHUM a0 KibkoMa ctagamu. Bindip Oy-
TaHIliB Ta OIliHKa OyTaiB-IUTiTHAKIB 32 SIKICTIO TIOTOMCTBA 332 O3HAKaMH 3JI0OPOB’ST UM CTBOPCHHS PE3HC-
TEHTHUX POJIUH KOPiB MacmrTabHO HE MPOBOAMINCH. BapThMu yBaru € NOCIIDKEHHS BITUYM3HSIHHUX
BUCHHX IIOZAO CTIMKOCTI KOpiB 0 Mactuty [7, 9, 11], neiiko3y [2, 29, 53], AesIkuX iHIIMX 3aXBOPIO-
BaHb; TAaKOX OyJIM MPOBEACHI MacmTaOHI JOCIIHKEHHS 3aralbHOTO IMYHITETY 1 IPHPOIHOI PE3UCTCH-
THOCTI MOJIOYHOI Xymo6u [5, 8, 12].

Croromui B YKpaiHi 3arajJpbHOAEpKaBHOI 0a3M JaHHWX M0N0 YAaCTOTH 3aXBOPIOBAHOCTI MOJIOYHOI
XyzoOu i3 3a3HaUEHHAM IIPOIIeCy JIIKyBaHHS Ta OTPUMAHUMH Pe3yJibTaTaMu Hemae. 3TigHo 3 «[HCTpy-
KITi€f0 110 OOHITYBAaHHIO BEJMKOI pOraToi XyJZoO0H MOJOYHHX 1 MOJIOYHO-M’sicHHX mopim» (2003 p.),
piuHUii 3BIT PO pe3ynpTaTd OOHITYBaHHS (popMa 7-M0oJT) BKIIOUYAE aHI PO MOXOKEHHS KOPiB CTa-
na, iX MOJIOYHY IPOJYKTUBHICTH Ta BiATBOPIOBAJIbHY 34AaTHICTh, THII OyJOBHU Tijla, 8 TAKOXK BiJOMOCTI
PO BHOYTTS KOPIB, JI¢ BKA3aHO NPUYMHUA BHOYTTS 31 CTala, y TOMY YHCHII 1 4epe3 3aXBOprOBaHHS (Ti-
HEKOJIOT19Hi, BUMEHI, KiHITIBOK, OpTaHiB TpaBlieHHs, iH(ekiiiHi) [3]. OmHak, 1me 3arajbHi 1aHi, BKa3a-
Hi U1 KOpiB, SIKi Bike BUOYJHM 31 cTajaa, 6e3 nepconidikanii TBapuH. YacToTa 3aXBOPIOBAHOCTI KOPIB,
YTOYHEHHS XBOPOO, MpOBEACHHS MPOQiTaKTHIHUX 1 JIKyBaJbHUX 3aXOJIB, iX BapTICTh Ta €()CKTHB-
HICTb 1i€t0 «[HCTPYKITi€t0...» HE TIepeadadcHi.

OCHOBOIO ISl OLIIHKKA MOJIOYHOI Xy10OH 1 opMyBaHHs 0a3u JaHHX 3a CEJCKIIMHUMH O3HAKaAMH €
BUKOPHUCTAHHS Y TOCIIOAAPCTBAX 13 BUPOOHUIITBA MOJIOKA KOMIT IOTEPHHUX MPOTpaM YIPaBIiHHSI MOJIO-
YHUM CTaZoM. BiT4m3HSHI po3poOHUKH MponoHyioTh maket mporpamM CYMC «IuTtecen Opcex» — 11s
nporpaMa € HaiOiIbII MOMIMPEHOI0 Y MOJIOYHUX CTagax YKpaiHu. BoHa nmae 3Mory HakomudyBatu i
00pOOISITH AaH] PO MOXOKEHHSI TBAPUH, TUI OyJOBHU Tijla, MOJIOYHY POIYKTUBHICTb 1 BIITBOPIOBA-
JIbHY 3AaTHICTh KOPiB, TPOBOJIUTH CEJIEKIIiHI 1 BeTepUHAPHI 3aX01 Y CTa/al Ta BECTH 3BITHICTH. Be-
TEPUHAPHI 3aXOJM BKIIOYAIOTH 1HAMBIAyalbHY iH()OPMALIiI0 PO 3aXBOPIOBAHHS, JIIKYBaHHS 1 HOro
BapTICTh, CXEMY IMOTHHEBUX 00POOOK TBApHH.

[IBenpka komnaniss DelLaval npononye nBi cucremu ynpasiiaasa ¢epmoro: ALPRO — nans Oyns-
sikuX noinbHEX 3amiB 1 DELPRO — mis poOGoTiB-10spiB 1 KOPIBHUKIB 13 IPHB’ SI3HUM YTPUMaHHSIM KO-
piB. ALPRO i DELPRO KOHTpOJIOI0Th 10THHS, TOAIBIIO, PO3BENCHHS 1 3I0pOB’sl KOPiB, 30KpeMa Bif-
CIIIIKOBYIOTh T4 aHAJi3yIOTh KIIIOYOBI iHIMKATOPH O3HAK 3AO0POB’S, JAalOTh YiTKy KapTUHY HpPO CTaH
3II0POB’SI KOJKHOI TBapuHH Ta 1HOOPMYIOThH PO MOTEHIIMHI MPOOIeMHU IS paHHBOI JIarHOCTUKH Ta
JIIKYBaHHS 3aXBOPIOBAHb.

Uniform-Agri — HigepaaHacbka Mi>KHapOIHa KOMIIaHisl, SKa CbOroAHI 00ciayroBye 71 mianpuemc-
TBO B 22 00jacTsaX YKpaiHu, Ja€ 3MOTy IMEPEHTH BiJ 00Ky 1 YIIPaBIIHHSA 0 CTBOPEHHS Pi3HUX (HOopM
3BITHOCTI, IIOKPAITUTH 30POB’ s, BINTBOPSHHS Ta MPOTYKTUBHICTH KOPIB.

Kpim Bumesraganux ansl ynpaBiliHHS MOJIOYHOTO CTaJa BHUKOPUCTOBYIOThCS Mporpamu Dairy
Plan, Ilnemodic, «APM 3o00TexHika», «Celieke» Ta iH. basu JaHUX OKpPEeMHX CTajJ aKyMYIIOIOThCS Y
IEHTpaTbHUX odicax abo yKpaiHCHKHMX MPEICTaBHHUIITBAX BUPOOHWKIB MPOTPAMHOTO 3a0e3IeUeHHS,
OJHAK PO MEBHY CUCTEMY rOBOpUTH 3apaHo. Ciif 3a3Ha4nTH, IO iHPOpMaLis Ipo 000B’SI3KOBY (ik-
camio BUpOOHUKaMH MOJIOKA O3HaK 3/0pOB’sl KOPIiB i CTBOPEHHS BITYM3HAHOI'O OAaHKY AaHUX BiACYT-
Hi. [leski cripoOu y IIbOMY HANpsSIMKY pOOJIATh BUCHI [HCTUTYTY pO3BEICHHS 1 TCHETUKY TBAPHH iMEHI
M.B. 3y01us, Jic IpOBOIUTECS PO3POOKA MPOrpaMyBaHHs y3arajJbHEHHX Pe3yJIbTaTiB OOHITYBaHH, 110
JacTh 3MOTY MPOBOJIUTH KOMIUIEKCHY OLIHKY MOJOYHOI XyJOOH 3a perioHamu, HOpoAaMH, JiHisIMH,
OKpPEeMHUMH OYyTrasMU-TUTITHUKaMH TOIIO, MPOTE 13 03HAK 3J0POB’S Y IIiH mporpami OyIyTh BpaxoBaHi
JIATIIE TIPUIUHU BUOYTTS KOPIB 31 cTajna.

BucHoBku. 1. CyyacHe MOJOYHE CKOTAPCTBO XapaKTEPU3Y€EThCS BUCOKMMHU IMOKa3HUKAMU MOJIOY-
HOI IPOIYKTUBHOCTI Ta CYTTEBUM TONIIIIEHHSIM €KCTep €PHOTo THIY KopiB. OJHAK CHOCTEpIraeTbes
3HIDKEHHSI CTIHKOCTI KOPIB J0 3aXBOPIOBAHb, [0 CIIPHUYUHSE 3pOCTaHHS BUTPAT HA iX MPO(DIIAKTHKY 1
JiKyBaHHS Ta mepeayacHe BHOYTTS TBapwH 3i ctaga. Came TOMy CeJleKLiiHO-TUIeMiHHa poOoTa 3a
CTIMKICTIO 10 3aXBOPIOBaHb € aKTyaJbHUM HANpsIMOM CeJEKLii y MOJIOYHOMY cKoTapcTBi. Llei Hanpsim
aKTHBHO PO3pOOIAETHCSA Y CKaHAMHABCHKHX KpaiHax, CIIIA, Himeuunni, ABctpii, @panmii, Kanani,
benerii, BenmnkoOpuranii Ta iH.

2. YCKIagHIOIOTh CENEKIII0 3a CTIHKICTIO 0 3aXBOPIOBAaHb BiIAIMIHHOCTI OOJIIKY B pi3HHX KpaiHaX i
HaBiTh CTaJaX, HEMIOBHA peecTpallisi XBOpoO Ta crmocoOiB X JiKyBaHHS, X Mi3HIA (EHOTHIIOBHH MPOSB
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Ta HHU3bKA YCIIAIKOBYBaHICTh, OOMEXKEHHS 3a CTATTIO, BUKOPHUCTAHHS HEMPSMUX O3HAK 370pOB’S 1
3HMKCHHS] TEHETUYHOTO PI3HOMAHITTS MOMYJISLIT MOJIOYHOT Xy IOOH.

3. CporoaHi HaOUTBII €PEKTUBHIM METOIOM 3HIDKEHHS PIBHS 3aXBOPIOBAHOCTI MOJIOYHOI XyIO-
01 € po3po0Ka 1 BUKOPUCTAHHS CEJIEKIIIMHUX 1HICKCIB, 10 SIKUX BKJIIOUEHI O3HAKH 3I0POB .

4. B YkpaiHi 11e#f HanpsiM CceIeKIIii 3HaXOUThCS Ha TodaTkoBoMy erarti. @opMmyBaHHs 0a3 maHUX
YacTOTH 3aXBOPIOBAHOCTI KOPiB, YTOYHEHHS XBOPOO, MPOBEACHHS MPOQIIAKTUYHHUX 1 JiIKyBaJIbHUX
3aX0/IiB, iX BapTicTh Ta e)EKTUBHICTh HUHI HE CHCTeMaTH30BaHi. [Iporpec y IpoBeACHHI CEIEKIIiT MO-
JIOYHOT Xy100M 3a CTIHKICTIO 10 3aXBOPIOBaHb MOKJIMBHUI 32 aKTUBHOI CITIBIIpAIli MPAKTHKIB 1 HAYKOB-
1B, CTBOpEHHA YHi(iKOBaHOI, LEHTPaIi30BaHOi 0a3u NaHMX, KBaJi(ikoBaHOI OOpOOKM OTpUMaHHX
Pe3ybTaTiB 1 BIPOBAIKEHHS iX y CeNEKIiHHNI mpoLec.

IlepcrieKTHROIO MOAABITNAX JOCHIIKEHD € aHAII3 03HAK 30POB’ST MOJIOYHOI XyI00H, OTPUMAHHUX
13 BUKOPUCTAHHIM Pi3HUX KOMII IOTEPHUX MPOrpaM YHPaBIiHHSI MOJIOYHUM CTaIO0M.
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CeJieKIUsi MOJIOYHOT0 CKOTA 110 YCTOIYMBOCTH K 3200/1eBAHUAM

Crasenkasn P. B.

C pocToM yzosi B BBICOKOIIPOITYKTUBHBEIX CTaJaX MOJOYHOTO CKOTa MOBBICHJIACH YACTOTa <JIAKTAIMOHHBIX 3a0oeBa-
HUID): MAaCTUTA, XPOMOTEI, METPHTA, KE€T03a, 3aJePKKH IUIALlCHTHl U CMEIIEHUs ChIayra. B HEKOTOPBIX CTpaHax yxXe IPOBO-
JIUTCSI TEHETHYECKasl OL[EHKa MPU3HAKOB 370POBbSl MOJIOYHOTO CKOTAa: CKaHAWHABCKHE CTpaHbl — ¢ cepeauHsl 1970-x rr.,
CIIA — 1994 r., I'epmanus u Asctpust — 2006 r., @panuuns — 2010 r., Kanaga — ¢ 2014 r. O6s3aTenbHBIM yCIOBHEM TaKOU
OLICHKH SIBJISIETCS BHEJPEHUE PEry/SIPHOTO CHCTEMaTH3UPOBaHOro yuera. [IpakTndeckue pexoMeHmamy i coopa JaHbIX, a
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TaKKe METOAMKY UX HCIIOJIb30BaHUS IS TeHeTHYecKor oreHKH paspadoran I[CAR. OCI0XHSIOT CENEKIHUIO M0 YCTOHYMBOC-
TH K 3200JICBaHHSM HEIOJHAS perucTpanus 00ie3Hel U croco0OB UX JICUCHHUS, UX TO3]Hee (PEHOTUITNIECKOE TIPOSIBICHUE,
HHU3Kasi HACJIeAyeMOCThb, OTPAHUYEHHE TI0 Oy, UCIOIb30BaHNE KOCBEHHBIX IPU3HAKOB 340POBBS U CHIKEHUS T€HETHUECKO-
ro pa3HooOpasus MOMyJIUUN MoIodHoro ckoTa. lllupokoe ucnons3osanue Mapkepos JJHK amst renetndeckoro yniydiieHus
CEero/IHs OrpaHUYMBAETCSl OTCYTCTBHEM TOYHOCTH UX pa3meuieHus. [loaToMy ceifuac cenekuus MOJIOYHOTO CKOTa 110 YCTOM-
YUBOCTH K 3200JICBaHUSIM COCPEIOTOYCHA Ha CO3J[AHUH U BHEAPCHUU CEIICKIIOHHBIX HHICKCOB.

KnioueBble cjioBa: MOJOYHBINA CKOT, IPU3HAKH 3[0POBbS, YCTOWYMBOCTh K 3a00JICBaHUAM, YUET, CENEKIHs, CeTeKIU-
OHHBIN UHJICKC.

Selection of dairy cattle for disease resistance

Stavetska R.

Simultaneously with the increase of milk yield in high productive dairy cattle herds, the frequency of «lactational diseas-
es» increased: mastitis, lameness, metritis, ketosis, retained placenta and displaced abomasum. As practice shows, only veter-
inarian measures to combat diseases are not enough. It is necessary to use the genetic and selection methods for increasing of
disease hereditary resistance of dairy cattle. The purpose of such selection is to create «guaranteed» healthy and strong ani-
mals with a high level of production and reproduction performance, more cost-effective because of lower costs for the pre-
vention and treatment of diseases.

According to Y. T. Grohn et al (1998), the cows’ diseases cause significant damage to the industry and they are the rea-
son of premature culling animals out the herd and even their death. High productive cows are characterized by a higher fre-
quency of diseases. The risk of premature culling out the herd due to the diseases ranges within 16,0—32,7 %, in particular
caused by lameness — 16,0 %, metritis — 17,1 %, displaced abomasums — 26,9 %, retained placenta — 26,9 %, ketosis —
32,5 %, mastitis — 32,7 %.

In some countries a genetic evaluation of the dairy cattle health traits has already been carried out: Scandinavian coun-
tries — from the mid-1970th, the USA — 1994, Germany and Austria — 2006, France — 2010, Canada — from 2014.

A prerequisite for such evaluation is the introduction of routine systematic data collection. The ICAR (ICAR Recording
Guidelines, 2014) has developed practical guidelines for data collection, as well as a method for using them for genetic eval-
uation. The ICAR Guide describes a comprehensive key of diseases diagnosis that includes about 1,000 entry options. In the
hierarchical structure of the guidelines, the diagnostic codes are indicated individually for farmers, skilled specialists or ex-
pert groups (for example, for specialists in hoof trimming or feed rations formulating). Diseases can also be classified accord-
ing to their frequency: those that occur once per lactation, once or more during the animal lifetime.

The differences of data collection in different countries and even in herds, incomplete registration of diseases and meth-
ods of their treatment, their late phenotypic display and low inheritance, gender constraints, using of indirect health traits and
reduction of genetic diversity of the dairy population complicate of selection for diseases resistance. Widespread use of DNA
markers for genetic improvement today is limited by the lack of precision in their placement. Therefore, now selection of
dairy cattle for disease resistance focuses on the creating and implementation of selection indices.

Due to the negative genetic correlation between milk performance and animal health, the development and using of
selection indices, which include health traits, is the most effective method to stop the deterioration or even reduce the
frequency of diseases in dairy cattle herds. Of course, countries that select animals based on the health traits of cows try to
develop and implement their own selection indices, but their results has not yet been substantially confirmed by milk pro-
ducers in different countries, since the approbation of such selection indices is at an early stage and large-scale results
should be expected later.

In Ukraine, studies on the resistance of dairy cattle to certain diseases have been conducted for many years. However,
they were restricted to a certain group of animals, one or more herds. The selection of young bulls and the evaluation of sires
on the quality of offspring on grounds of health traits or the creation of resistant cow families were not widely conducted.
Worthy note is the study of Ukrainian scientists concerning the cows’ resistance to mastitis, leukemia, and some other diseas-
es. Large-scale studies of total immunity and natural resistance of dairy cattle were also carried out.

Today in Ukraine there is no nationwide database on the frequency of dairy cattle diseases with indicating of treatment
process and the obtaining results. According to the «Instruction for the evaluation of dairy and dairy-meat cattle» (2003), the
annual report includes data on the cow’s origin, their milk and reproductive performance, conformation, as well as infor-
mation of the reason of cows culling out. There is indicates the reasons of culling out the herd, including due to diseases (gy-
necological, udder, legs, digestive organs, infectious). However, this is the general data for cows that have already culled out
the herd without their personification. The frequency cows’ diseases, the clarification of diseases, the carrying out of preven-
tive and treating measures, their cost and effectiveness by this «Instruction ...» is not provided.

The basis for the dairy cattle evaluation and the creation of a database based on selection traits is the using Dairy herd
management software: «Intesel Orsek», ALPRO and DELPRO from DeLaval, Uniform-Agri, Dairy Plan, «Selex» and other.
The databases of the dairy herds are accumulated in the central offices or in the Ukrainian agency of software producers, but
it is too early to talk about a particular system.

Some attempts in this direction carry out by scientists of Institute of Animal Breeding and Genetics nd. a. M.V.Zubets of
National Academy of Agrarian Science of Ukraine. They develop of program for generalization of results of evaluation,
which will allow conducting a comprehensive evaluation of dairy cattle depends on a region, breed, line, sires etc., however,
health traits in this program will be considered only reasons of cows culling out the herd.

Progress in the selection of dairy cattle for disease resistance is possible with the active collaboration of milk producers
and scientists, the creation of a unified, centralized database, the qualified processing of the results and their introduction into
the selection process.

Key words: dairy cattle, health traits, diseases resistance, data collection, selection, selection index.
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THooinvcvruii deparcasHuil azpapHo-mexHivHuil yHisepcumem
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Hayionanvnuii ynieepcumem biopecypcis i npupoookopucmysanus Yxpainu

BIIJIMB BITAMIHY E I HUTPATIB Zn, Fe TA Ge
HA MACY TIJIA TA TEMATOJIOI'TYHI
IIOKA3HUKU KPOBI IIOPOCAT

JInst 3HMOKEHHS BiIXOJZy TOPOCST, 3yMOBJICHOTO aJiMCHTAPHUMH YHHHHKAMH, y TEXHOJIOTii CBHHApCTBA 3aCTOCOBY-
I0Th BiTaMiHHI Ta MiHepasibHi NMpenapatd y BUIJIAAI BUIOIOBAHHS Ta iH €KIii. BiTYM3HAHUMH HayKOBLSIMH po3poOIieHi
npenapaty Bitaminy E Ta nutparis @epymy, Hluaky ta I'epmanito. HeBUBUYCHHM 3aIMINAETHCS [TUTAHHS BILIUBY IMX Mpe-
napaTiB Ha Macy Tijla Ta TéMaTOoJIOTiUHI ITOKA3HUKH ITOPOCAT-CUCYHIB 1 MOPOCAT Micis BIUTydSHHS BiJ] CBHHOMATOK y paH-
HBOMY TIEpIiOJi.

JloBezieHO, LI0 JABOPa30BE BHYTPILIHBOM s130BE BBeJCHHS 2,5 Ta 3,0 MJI KOMIUICKCY LUTPATIB MiKPOCIEMEHTIB y IO€-
HaHHI 3 BUIIOIOBAHHAM Ipenapary BiTamiHy E crpuse minBuineHHI0 Macu Tina nopocst Ha 6,8 %. Kpim Toro, 3a Bukopuc-
TaHHs 2,5 M komiutekey uutpariB @epymy, Llunky ta I'epmaHito BUSBICHO MiABUIIEHHS BMICTY T'€MOIJIO0IHY Ta KiJbKOCTI
EpUTPOLMTIB Y KPOBi opocaT Ha 35 o0y *uTTs, BinnosiaHo, Ha 18,0 Ta 15,5 %.

KurouoBi ciioBa: maca Tina, BMiCT reMOriio0iHy, KiJbKiCTh €PUTPOLIMTIB, KUIBKICTh JIGHKOLHTIB, OPOCATa, BiTaMiH E,
KOMIUIEKC IIUTPaTiB MikpoeneMeHTiB, Pepym, Llunk, ['epmaniii.

IMocTaHoBKA MpodJeMu. Y CTBOPEHHI 33JI0BUIBHOI MPOIOBOJILYOT 0a3u YKpaiH! 3HAYHE MICIIe ITOCi-
Jla€ rajTy3b CBUHAPCTBA. [i eeKTUBHICTB, Y CBOIO Yepry, 6e3M0cepeHbO 3aIeKUTh Bl OEpKaHHs 310pO-
BOT'O 1 JKUTT€3IATHOTO MOJIOZHSKY CBUHEH Ta HOro 30epe)keHHs Ha IIOYaTKOBUX eTanax BUpOITyBaHHs [1].

OCHOBHUMH TPUYWHAMHU 3HAYHOTO BiIXOMY IMOPOCIT-CHCYHIB i IOPOCAT PaHHBOTO BiUTYUCHHS Ta
BiJICTaBaHHS iX B POCTI € Pi3HI 3aXBOPIOBAHHS, cepel AKUX MOMTUPCHUMH € 3aXBOPIOBAHHS 3yMOBJICHI
aNiMEHTapHUMHU YHHHHUKAMHU, SIKi 3aBAalOTh 3HAYHUX €KOHOMIYHHMX 30MTKIB y CBUHApCTBI. J{7s 3amobi-
TaHHS [MX SBHIL 32 TEXHOJIOTi] BUpOOHUIITBA MPOAYKIil CBUHAPCTBA MepeadadeHo JOIaTKOBE BUKOPH-
CTaHHs MOJIONHSKY BiTaMiHHO-MiHepajabHHX mpemapariB. Cepea HUX 000B’SI3KOBUMHU € (EepPyMBMICHI
npenapary. [Ipote ix Oionoriuxa [ist HOCHIIOETHCA 38 YIacTi 1HIIMX MeTaIiB-0i0THKIB Ta BiTaMiHiB [2,
3, 4, 5]. HegocnimkeHuM € BIUIMB BUIIOIOBaHHs mpenapary BitTamiHy E Ta BBeZeHHS BHYTpiM’ sI30BO
pI3HHUX 703 KOMIUIEKCY ITUTpaTiB MikpoeiaemeHTiB Llunky, @epymy Ta ['epmaniro Ha Macy Tijia opo-
CAT Ta TEMATOJIOTIYHI MTOKa3HUKH iX KPOBi.

AHani3 ocraHHix gociimkenb i myOuikauiid. s 3anobiranas ¢epymaedinuTHOro craHy Ta
3HIDKCHHS i1 CTpeCy Mijl 9ac paHHBOTO BiTyYEHHS IMOPOCST - CUCYHIB BiJI CBHHOMATOK €(DeKTUBHUM
€ 3aCTOCYBaHHSI HE MOHOKOMIIOHEHTHOT0 Tipenapary depymy, a HOro MO€THAaHHS 13 MiKpoelIeMeHTa-
MH, SKi MarOTh aHTHOKCHUAAHTHI BIIACTHUBOCTI [3, 5, 6].

BHyTpimiHOM’s130B€ BBEJCHHS TaKHX MpenapaTiB MOPOCITaM CYMPOBOKYETHCS ITiIBUIIECHHIM
Macu Tisa Ha 45 o0y Ha 12,5 %, 3pocTaHHSAM BMICTY T€MOTJI00iHY Ta KiJTbKOCTI €PUTPOLIUTIB y KPOBI,
BiamoBimHo, Ha 10,0-18,0 T2 20,0-37,0 % [5, 6].

Mertor pocnijmxeHb Oylno BCTAaHOBJICHHS [ii BHIIOIOBAaHHS mpemapary Bitaminy E Ta BHyTpim-
HBOMSI30BOT'O BBEJICHHSI PI3HHX 703 KOMIUIEKCY ITUTpaTiB Zn, Fe Ta Ge Ha Macy Tija Ta reMaToJIoTiuH1
MMOKa3HUKH TTOPOCHT.

Marepian i meToauka gocaimxkennsi. HaykoBo-rocroapchki JOCITIKEHHS. BUKOHYBAJIH B YMOBaxX
ceuHodepmu diii «Mpis» TOB CIT «HIBYJIOH» Ha mopocsiTax MOYMHAOYH 13 ITiJICHCHOTO MEPIOLy 1 10
50—-m060Boro BiKy. JIjs1 MPOBEACHHS €KCIIEPUMEHTY (hopMyBalli I1’SITh TPYII, OJHA 13 HUX OyJia KOHTPOJIb-
HOIO, 1HII YOTUpH — AociiAHi. B xoxHil rpymi HamiwyBanock o 20 romis (10 cBuHOK Ta 10 KaGaHYMKIB).
I'pynu dopmyBanu 3 ypaxyBaHHSM IMOXOPKSHHS, MaCH TiJia, CTaTi, BIKY Ta KIiHIYHOTO CTaHYy.

Y KOHTPOJIbHIH TPYII TOpOCITa A0 BIMJIyYCHHS CIIOXKUBAIN CTapTepHUN KOMOIKOpM (BBOJIO) Ta
MOJIOKO cBHHOMATOK. [licis BimrydeHss i 10 50 — moO0BOTO BiKy TBapHHAM 3T0I0BYBAIH ITOBHOPAITi-
oHHHUI KOoMOikopM. JlocTynm n0 Boau OyB BibHUE. Y JOCHIOHMX TpyHax TOAIBIs 1 HamyBaHHS Oynu
ananorigaumu. [lopocsram I mocmigHol rpynu 3a Tpu 100U 10 BiITydeHHS BHIIOIOBAIH 32 JTOIIOMOTOI0
noinku MIT12 mpenapar Bitaminy E B 1031 4,5 T Ha 10 kr Macu Tina. Teapunam Il gocmigHoi rpymu

© Toxapuyk T.C., Januyk B.B., 2017.

101



TexHOAOTIS BUPOOHHUIITBA 1 ITepepoOKH IpoAykLil TBapraHMIrTBa, Ne 1-2°2017

aHAJIOTIYHO SK 1 I mocmiaHIi BUTIOIOBAK TIpenapar BiTaminy E Ta ABIYUi BBOIWIM BHYTPIITHEOM SI30BO
KOMIIJIEKC IpernapaTiB, skuid mMicTuB uutpatn @epymy, Lunky ta ['epmanito. Jlo3a BBeeHHs mpemna-
paty — 2,0 mu Ha 10 kr macu Ttina. [Topocsram 111 qocmigHoi rpynu BUIoroBainy mnpemnapart BiTaminy E i
BBOJIMJIM KOMIUTIEKC IUTpatiB Zn, Fe Ta Ge, mpoTe m03a MiHEpPAIIOBMICHOTO KOMITIEKCY Oyiia IIiaBU-
miena Ha 0,5 mut 1 cranoBwia 2,5 mi Ha 10 xr macu Tina. Ceunsm i3 IV mocnigHoi rpynu Ha GoHi g0-
JIATKOBOI BiTamiHi3alii BitTamiHoM E (703a BitaMiny Oyna aHayoriyHa, 1o i s mopocst I mocmigHoi
rpymu) BBoawuH 110 3,0 MIT KOMITIEKCY muTpaTiB Zn, Fe ta Ge.

Kowmmeke mutpatiB Zn, Fe ta Ge BBOIWIM 3a TpU AOOH 1O BiITYYCHHS TOPOCST 1 HA YETBEPTY
00y micisl BiUTydeHHs. 3BaKyBaHHS MOPOCAT MPOBOJM 3a AOINOMOTOI0 TEXHIYHHMX Bar Ha 24, 28, 35
ta 50 o0y xwurts. KpoB y TBapun BigOupanu Ha 24, 35 Ta 50 100y xutTa. BimmydeHHs mopocsT Bix
CBHHOMATKH B TOCTIOJIAPCTBI MPOBOAMIN Ha 28 100y Micis HapOIKCHHS.

OpnepxaHy KpoB cTa0ii3yBajy renapruHoM. Y KpOBi BH3HA4Yalll BMICT TeMOIJIO0IHY 3a BUKOpHC-
TaHHA OKMCHIOBaYa Ta IiaHiJ aHioHiB. KoMIeKe KUl yTBOPIOETHCS Y BOJSIHOMY PO3UYHMHI — IliaHMET-
reMoryio0iH Jae 3a0apBIICHHS, IHTEHCHBHICTD SIKOTO TPOTIOPITiHA BMICTY TeMOTI00iHy. BuMiproBaHHs
BHKOHYBAJIH 33 MOBXUHU XBWI 540 HM [7]. Bu3HaueHHS reMaTOJIOTIYHHUX MOKa3HUKIB (KUTBKICTh €pH-
TPOLMTIB, ICHKOLUUTIB) TPOBOAMIN 32 METOIUKAMH ONIMCAHUMHU B [7].

Opepxanuii HUGPOBUI MaTepial miagaBanu 6ioMeTpudHiin 00poOIi 3a MoHiieBiuoTe-EprHIeHe.
BiporigHicTs pi3HUIT MK MTOKa3HUKAMH OIIHIOBAIH 3a KpuTepismMu CThiofeHTa [8].

OcHoBHI pe3yasTaTn gociail:kenHs. Ha moyatky BumoroBaHHS Ipenapary BiTaminy E 1 BHyT-
PIIIHBOM’SI30BOTO BBEACHHS Pi3HHUX 103 KOMIUIEKCY MIKpPOEJIEMEHTIB Maca Tijia mopocsT Oyia mifi-
Opana 3 ypaxyBaHHSIM BHMOT i cTaHOBMIA 6,31-6,33 kr. BinxuiaeHHS MiX IpylmaMu HE TIEPEBUIITYBa-
10 0,5 %. Ilix yac Bimmy4eHHs MOPOCAT BiJ CBUHOMATOK (YeTBepTa 100a micis BUIOIOBAaHHS 1 BBe-
JEHHs HaHompenapaTiB) mMaca Tina TBapuH i3 | Ta Il mocmigHuX rpym cyTTeEBO HE BiIpi3HsIACH Bil
KOHTpoJII0 (Tabdm. 1).

Ta6muns 1 — Maca Tina mopocsr, xr, n=20, M+m

Bik nopocsrt, 1i6
Tpyna 24 28 35 50
Kounrponbha 6,320,123 8,59+0,297 13,39+0,218 23,79+0,306
1 nocmigna 6,31+0,087 8,6340,310 14,4140,389 24.32+1,054
II nocninna 6,31+£0,107 8,6840,198 14,650,670 2497+1,125
I mocnmigHa 6,320,207 8,72+0,307 14,87+0,517* 25,414+0,610*
IV nocnigna 6,330,076 8,71+0,203 14,91+0,548* 25,39+0,617*

MpumiTka.* — BiporigHicTh BiAMIHHOCTEH y 3HAUYEHHSIX ITOKA3HUKIB MiXK KOHTPOJIBHOIO Ta HOCIIIHUMH TpyHaMH —
(p< 0,095).

3a BBeneHHs 1o 2,5 Ta 3,0 Ma komIuiekcy nutpariB Zn, Fe ta Ge maca Tina mopocst Oyia BHUILOIO,
HiX y KoHTpoumi Ha 1,5 ta 1,4 %.

Ha 35 no0y »uTTs Maca Tija TBapuH B KOHTpoui ctaHoBmia 13,39 kr. Y mopocsr i3 I Ta Il mocmin-
HHUX TPYI Maca Tina Oyina OUIBIION HMOPIBHSHO 3 KOHTPOJIEM, NMPOTE Pi3HHULA HEeBiporigHa. 3acTocy-
BaHHS BUCOKHUX JI03 KOMIUIEKCY IUTpatiB Zn, Fe ta Ge crpusio migBUIICHHIO MacH Tija MOPOCST, Bi-
nnoBinHO, Ha 11,0 (p<0,05) ta 11,3 % (p<0,05).

3a nepeBaxyBaHHs mopocaT Ha 50 mo0y JKUTTS BCTAHOBJICHO, IO BUKOpucTaHHS 2,5 Ta 3,0 mn
KOMITIEKCY IUTpaTiB Zn, Fe ta Ge Mae TpOJOHTOBaHy Jif0, IO CTHMYJIIOE€ METa0OJIIYHI MPOIECH B
Oprasi3mi TBapWH, II¢ MiATBEPIKYETHCS BIpOTIAHUM 3POCTAHHSM MAacCH Tila CBHHEH, BiAMOBITHO, HA
6,8 Ta 6,7 %. BukopuctaHHa OJHOPA30BO Mpenapary BiTaMmiHy E crpusno He3HauHOMY MiIBUIIEHHIO
MAacH TijJia OPOCHT, Pi3HUII OyJia B MEeKax MOXUOKH.

Ha nouartox mocmimkenHs (24 n1o0a BiJ HAPOHKEHHS ITOPOCAT) BMICT TeMOTII00IHY B CEPEITHBOMY
o rpynax craHoBuB 96,7-100,8 r/n. Ha 35 moOy BMicT remoriiobiny B kpoBi mopocsat | gocmigHoi
TpyIy Maiike He BiAPI3HABCS BiJ MMOKAa3HUKA y KOHTPOJIi (Tabi. 2).

BcraHoBIeHO, 1110 13 301JIBIICHHSIM 1034 BBEACHHS KOMIUIEKCY 1uTpaTiB Zn, Fe ta Ge BMicT remo-
ri100iHy B KpoBi TBapuH Ha 35 100y 3poctae. Y Il ta Il qocmigaux rpynax el HOKa3HUK OyB BHILIM,
HiXK y koHTpodi Ha 18,0 (p<0,05) Ta 20,7 % (p<0,05).
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Tabmuns 2 — BioximMiuHi Ta remaToJioriyHi nokasHUKM KpoBi mopocAT, n=5, Mtm

Tpyna Vet remorsofiny, /1 KinLKic:;I ::Iﬁ)ggoumils, Kinbxiizacf};iﬁoumils,
KonrponsHa Ha 24 100y 98,443,06 3,8240,093 4,570,131
Ha 35 no0y 100,1£2,72 4,1240,105 5,12+0,232
Ha 50 go0y 103,3+4,89 4,7610,308 6,23+0,312
I nocninna Ha 24 100y 96,7+2,33 3,910,077 4,61+£0,263
Ha 35 noby 102,3£1,94 4,230,370 5,32+0,195
Ha 50 go0y 108,5+4,76 4,83+0,275 6,04+0,272
11 mocnigna Ha 24 106y 99,8+3,45 3,790,117 4,51+0,087
Ha 35 noby 110,7£3,98 4,54+0,279 5,08+0,154
Ha 50 go0y 112,314,12 5,020,206 5,99+0,261
I nocnimHa Ha 24 K00y 101,1£3,08 3,84+0,207 4,49+0,322
Ha 35 noby 118,2+4,20* 4,76+0,144* 5,160,128
Ha 50 go0y 120,4+3,42* 5,13+0,287 6,100,161
IV nocnigua va 24 noby 100,8+2,15 3,7610,317 4,63+0,235
Ha 35 noby 120,8+4,55* 4,88+0,209* 5,33+0,213
Ha 50 go0y 124,343,88* 5,2610,396 6,22+0,322

IIpumiTka. * — BipOriHICT BiIMIHHOCTEH Y 3HAYCHHSIX [TOKA3HHKIB MK KOHTPOJIBHOIO Ta IOCIIJHUMH rpynamu — (p<0,05).

Ha 50 no0y »uTTs BMICT reMoryio0iHy y KPOBi TIOPOCST, SKMM BHUIIOIOBAJIH JIUIIIE Mpenapar BiTa-
MiHy E OyB BUIIUM, HiX Y KOHTPOII, ane pi3HHULs Oyna B Mexax moxuOku. Beenenns 2,0 mi komuie-
Kcy nutpariB Zn, Fe ta Ge cnpusiio TeHISHIIT 00 MiABUINECHHS BMICTy TeMOIJIO0IHY B KPOBI TBa-
pun Il gocmigaoi rpymu. 3a BBeaeHHS 2,5 Ta 3,0 M1 KOMIUIEKCY IUTpartiB Zn, Fe Ta Ge BMICT remo-
r1o0iHy B KPOBi MOPOCAT BipOTiAHO MiABHIIYETHCS, BiANOBiAHO, Ha 16,5 Ta 20,3 %.

ExcriepuMeHTanbHO OYII0 JOBEICHO, 110 3a Ail KoMIuiekcy nutpartie Zn, Fe ta Ge Ha ¢oni goaat-
KOBOI BiTaMiHi3alii BiTaMiHOM E KiJIbKiCTh JIEHKOLUTIB y KPOBi MOPOCAT JOCHIJHHUX TPyI Oyja B Me-
*ax (i310J0TriYHOT HOPMH 1 BIIXUJIEHB BiJl TOKA3HUKIB KOHTPOJIIO HE BUSBICHO.

KinpKicTh epUTPONHTIB y KPOBI MOPOCIT 3MIHIOBAJIACh 3aJICKHO BiJ J03M BBEIACHHS KOMILIEKCY
nutpatiB Zn, Fe ta Ge i gacy iioro BBeqeHHs. BcTaHoBIeHO, 110 3a BBeAeHHS 2,5 Ta 3,0 MJI KOMILICK-
Cy JOCTIIKYBaHUX MIKpOCIEMEHTIB Ha 35 mo0y KUIBKICTh €PUTPOIUTIB Y KPOBI OPOCAT BipOTiIHO
30inbLIyeThCs. Pi3HuLs i3 KoHTposeM Oyna Ha piBHI 15,5 Ta 18,4 %. Ha 50 no0y KinbKiCTh epUTpoLHu-
TiB y KPOBi TBapUH LUX JOCTIIHUX TPyH Oyjia BUIIOIO Hi3K Y KOHTPOJIi, MPOTE Pi3HULS HEBIpOTiIHA.

Takum 9MHOM, BCTAHOBJICHO, ITI0 IBOPA30BE BHYTPIITHLOM S130B¢ BBeACHHS 2,5 Ta 3,0 M1 KOMITIEe-
Kcy uutpatiB Zn, Fe ta Ge y nmoeaHaHHi 13 BUMIOIOBaHHAM Ipenapary Bitaminy E cripusie miaBuiieHHio
MacCH Tija, BMICTY TEeMOTJIOOIHY Ta KiUTBKOCTI €pUTPOLUTIB ¥ KPOBI MOPOCAT. BpaxoByrodun Toit ¢axr,
0 3a 103U KOMILICKCY nutpatiB Zn, Fe ta Ge 2,5 My, Maca Tijia 1 TeMaTOJIOTIYHI MOKa3HUKH OyJIx
OJHAKOBUMH, IIO 1 3a 031 npenapaty 3,0 MII, TO 3 EKOHOMIYHOTO MOTJISIY /1032 BBEACHHS KOMIUIEKCY
nutpatiB Zn, Fe ta Ge 2,5 Mt € 611611 TOIIIBHITION.

BucnoBkn. 1. BeeeHHs nopocsiTaM BHYTPIIITHEOM SI30BO 2,5 MiI KOMIUTEKCY nutpariB Zn, Fe ta Ge
Ha (hoHi JT0AaTKOBOI BiTaMiHi3allii BiTaMiHOM E criprisie miBUIIEHHIO MacH Tijla TBapuH Ha 6,8 %.

2. 3aCTOCYBaHHs BUIIOIOBAHHS 3a TP J00M 10 BiUTy4YEHHS BiJi CBUHOMATOK mpernapaTy Bitaminy E
Ta ABOPa30BE BBEACHHs BHYTPILIHEOM S30BO KOMIUIEKCY IMTpaTiB Zn, Fe Ta Ge y no3i 2,5 mi cympo-
BOJUKYETRCS ITiIBUIICHHSM BMICTy TeMOTJIO0IHY Ta KUTBKOCTI €pUTPOIMTIB y KPOB1 OpOCAT Ha 35 mo-
Oy >kMTTH, BiAmoBigHO, Ha 18,0 Ta 15,5 %.

[Mopanemn gociimkeHHs OyIyTh COPSIMOBaHI Ha BUBYCHHS BIUIMBY Ipenapary Bitaminy E B moen-
HaHHI 13 KOMIUIEKCOM nuTpatiB Zn, Fe Ta Ge Ha jimiaHuii o0OMiH B opraHi3mi IOpOCHT.
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Biusinne Buramuna E u uurpartoB Zn, Fe u Ge Ha Mmaccy Tej1a M reMaToJIOrHYecKue MoKa3aTej i KPOBH MOPOCAT

Tokapuyk T.C., lanuyk B.B.

JInst cHIDKEHHUS 0TXOJ1a TOPOCST, BBI3BAHHOTO AJIAMEHTAPHBIMH (DAKTOPaMH, B TEXHOJIOTHH CBHHOBOJICTBA MPUMCHSIOTCS BH-
TaMIHHBIC 1 MAHEpAJIbHBIC TIPETIapaThl B BUJIC BBIIOMKA U HHBEKIHMNA. OTCYeCTBCHHBIMI YIEHBIMH pa3paboTaHbl IPENapaThl BUTA-
muHa E u mutparos XKenesa, Lunka u ['epmannst. HensydeHHBIM ocTaeTcsi BONPOC BIMSIHUS 3THX MPeNapaToB HA Maccy Tea U
TeMAaTOJIOTUYECKHE MOKa3aTeN IOPOCAT-COCYHKOB M IIOPOCAT MOCIIE OTheMa OT CBUHOMATOK B PAHHEM IIEpHOIE.

JlokazaHo, 4TO ABYXpa30BO€ BHYTpPHUMBIIIEYHOE BBeneHUE 2,5 1 3,0 M1 KOMIIIeKca HUTPATOB MUKPOIJIEMEHTOB B COYe-
TaHHU C BBHINOMKON mpenapara ButaMuHa E crocoOCTBYeT MOBBIIICHHIO Macchl Telia mopocsT Ha 6,8 %. Kpome Toro, 3a uc-
MOJTb30BaHUsI 2,5 MII KOMIUTeKca IuTpatoB XKenesa, [{unka u ['epMaHus BHISBICHO ITOBBIIICHHE COJCPIKAHNUS IEMOTIO0NHA H
KOJIMYECTBA 3PUTPOIIMTOB B KPOBU TOPOCST Ha 35 CYTKH HU3HH, COOTBETCTBEHHO, Ha 18,0 u 15,5 %.

KnroueBble ciioBa: Macca Tena, coaepkaHue reMorioOnHa, KOJIMYECTBO SPUTPOLIMTOB, KOJIMYECTBO JICHKOLUTOB, TOPO-
csita, BuTaMuH E, KOMIIJIeKC IUTpaToB MUKpOdJIeMeHTOB, JKeneszo, [unk, I'epmanmii.

Effect of vitamin E and citrates of Zn, Fe and Ge on body weight and hematological parameters of blood of piglets

Tokarchuk T., Danchuk V.

To reduce the waste of pigs caused by nutritional factors, pig and poultry technology uses vitamin and mineral
preparations in the form of drunks and injections. Domestic scientists developed preparations of vitamin E and citrates of
Iron, Zinc and Germany. The issue of the effect of these drugs on body weight and hematological parameters of piglets and
suckling pigs after weaning from sows in the early period remains unexplained.

It was proved that a two-time intramuscular injection of 2.5 and 3.0 ml of the complex of citrates of trace elements
combined with the addition of vitamin E helps to increase the body weight of piglets by 6.8%. Furthermore, use of cis-2,5 ml
complex citrates of iron, zinc and Germany revealed elevated levels of hemoglobin and the amount of red blood cells piglets
at 35 days of life, respectively, by 18.0 and 15.5%.

Key words: body weight, hemoglobin content, erythrocyte count, leukocyte count, porcine, vitamin E, micronutrient
citrate complex, Iron, Zinc, Germanium.
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FOCIOK T.A., aciiipant
Haykoswuii kepiBauk — TOIIKA B.M., kaHz. c.-T. HayK
Hayionanenuii ynieepcumem biopecypcis i npupoookopucmysanus Yxpainu

TEXHOJIOTTYHI OCOBJIMBOCTI MAIIMHHOI'O
JOIHHSA OCJIMIB I KOBNJI

Po3risiHyTO 1 MOPIBHSAHO TEXHOJOTI] OTpUMaHHS MOJIOKA Ha Bicmowii MosouHiit gepmi «La Valledegli Asini» (IliBnens
Itanii) Ta Ha KymucHiii ¢pepmi JibpiBcrkoro kinHoro 3aBoay Ne 62. TexHousoril yTpuMaHHs i JOTHHS OCIHLb MOAIOHI TEXHO-
JIOTiSIM Y KOHSIPCTBI: Take )k Oe3MpHB’sI3HE IPYIIOBE YTPUMAHH; I0YaTOK JOTHHS 3 2-T0 MicsIst JakTamii; cxoxa Mopdosori-
yHa OyZ0Ba BUM’s, a 3BIJICH i IPOLEC OTPHUMaHHS MOJIOKa, B 1Bl (a3u (LMCTepHANbHA 1 ajJbBeONsIpHA) 3 iHTepBajoM y 2-3
roauad. OCIHII TaKoX, sIK | KOOWIIH, MPUTPUMYIOTh MOJIOKO [UISl JIOLIAT y Meplle JOiHHS i BiAAAI0Th HOro y HaCTYIHI AOTH-
Hs. 3aBISIKH CHOKIIfHOMY HOPOBY, OCJIMII CKOpIIlle MPUBYAIOTHCS BiJJIaBaTH MOJIOKO Y IOiIbHOMY Iiexy Oe3 nomar. XKepeo-
HICTB OCTIHIII TpUBAE B cepenHboMy 360-375 nHiB, TOMY, HE MOXKHA OTPHMATH LIOPOKY JIOIIA BiJl OCIIHIIL.

Ku1040Bi cjioBa: TEXHOJIOTsI, OCIHUII, KOOWIIH, TOTHHS, BUM 5.

IMocTanoBka mpodiaeMu. MoOJIOKO €KBiNiB IIHHE 3a CBOIMH JIIKYBAIHHHUMH BIIACTUBOCTSMH. 3a
CKJIaJIOM MOJIOKO OCJIHIIb OLTBIIT TIOI0OHE /IO CKIIATy >KIHOYOTO MOJIOKA. Y MOJOII OCTHIh B 1,8 OiTb-
me IMyHHUX OLIKiB, HDX Ka3eiHy, a B MOJOLI KOOWJIM CIiBBIJHOIIEHHS Ka3eiHy Ta anbOymi-
Hy+1r100ymiH ctaHoBUTH 1:1 [2].

Take MOJIOKO BHKOPHCTOBYETBCS SIK HATYPATIbHUI TiMOAIEPreHHNH MPOLYKT. Oro crpuitMaroTh
omu3pko 90 % niTel 3 XapuoBOIO alepriero, HampukiIaa, Ha Oimok Kopos'suoro monoka (CMIIA). ¥V
CBITI JiTeH i3 3araibHOI0 XapuoBOIO aJIEPri€i0 BIPOIOBK MEPIIUX 3 POKiB KUTTA 61u3bKo 3 % [7].

MoJ10KO OCIIHUIh TOAIOHE 0 TPYJHOrO MOJIOKA JIFOJUHM 32 BMICTOM JIAKTO3H, OijiKa, MIHEPAaJIiB i
oMmera-3 >KUPHUX KHUCIIOT. Tako, 11e MOJIOKO MICTHTh PEYOBHHH, IO MiABHIIYIOTH IMYHITET (30KpeMa
J301UM 1 JaKTOpEepuH) AJsI 3aXHUCTY

niTedt Bin iHMeKIi i xBopoO. Kpim Toro, apomar i 30BHIIIHINA BUIJISA MOJIOKA OCIHUIb BHSBHJINCS
TIPUBA0IMBUMU IS AiTEH [5].

AHaji3 ocTaHHIX gochaimkeHb i myGaikamiii. J[aHi mpo BUPOOHHUIITBO MOJIOKA OCIHUIIL € OiIbII
00MEXEHUMH, HIXK Ti, IO CTOCYIOTHCS KOHIPCTBA. BHOArmMBicTh MOJIEH y MONIYKY TIETHYHOTO MPO-
IOYKTY, IPOAYKTY XapuyBaHHS I YyTJIMBUX CIIOKMBa4iB CIIOHYKAJIO Ha PO3BUTOK HOBOI IPOMUCIIO-
BOCTI — SIK JIOTHHS OCJIMIIb, CTBOPSHHS MOJIOUHUX (hepM IS OTPUMaHHS MOJIOKA Bijl HUX.

€BpOIEHCHKI KpaiHU Yy KOHSAPCTBI JUIsI IOTHHS BUKOPHUCTOBYIOTh Pi3HI MOPOIHU, MOJIOUHY MPOTYKTHB-
HICTh BUPAXOBYIOTH ITPOTIOPIIKHO 10 MacH Tina (2,5-3,0 xr Ha 100 xr macu Tina). KoOwmmy iTamichKoi mo-
pomu Murgese (cepemas maca Tina 480 kr) BHpoOIsTEOTH TpHOII3HO 14,0 KT MOJIOKa 32 JCHB, TOMI 5K Y
BaroBo3HUX koOmn mopoxau Tiro Pesante Rapido (cepeans Bara 880 xr), 1oO0BUII BHXiJ MOJIOKA CKIIaJlae
22 Kr Ha miky jakramii. [Ipote B jerkux mopojax, Takux sk Haflinger, 3a MarmHHOro MOiHHS JBidi Ha
JICHbB, B IIEPIi0/] OcepenHboi jJakTarii BupoOstu 0,9 + 0,25 11 MoJioKa 3a 0IHE TOTHHSL.

Cepen BiCIIIOKIB MOJIOYHHMH BBaXKarOTHCSl KPYIIHI MMOPOIH, Taki sik Martina-Franca i Ragusana. 3a
JOCTITHIMU JaHUMH, CEPE/IHINA BUXi MOJIOKA, 32 MEXAHIYHOTO JIOTHHS Y HEXKEePEOHUX OCIIUIL TIOPOTH
Martina-Franca (cepemus maca Tina 280 Kr), CBITYHTH PO MOYATKOBE 3HIKEHHS MOJIOYHOI MPOITYK-
TUBHOCTI 3 30 AHS 10 4-T0 MICSII JIaKTallil 3 MPUOIU3HOK CTilKicTIo 85-90 % Ha MicsIb. 3roJJoM BH-
pOOHUIITBO MoJIOKa cTadimizyerbes Ha 600-800 Ma 10 9-ro Micsns iakraimii. Ll TeHaeH s miaTeep-
JUKEHa JaHUMH 110 TTopoai Ragusana, sika moka3ye ce30HHI Bapiallii BUXOAy MOJIOKa, MOXKIIUBO, I1€ 3Y-
MOBJICHO TIepiooM Butacy [8; 9].

Ha ITiBgni ITanii icHyrots Taki monouHi depmu: «La Valledegli Asini», «Montebaducco» Ta iH.

Mertor0 10caimKeHHs 0YyJIO € TOPIBHAHHS TEXHOJOTIYHHUX MPOIECIB 3 BUPOOHUIITBA MOJIOKA (ep-
Mmu BiciokiB «La Valledegli Asini» i kymucHoi pepmu [1i0piBCbKOro KiHHOTO 3aBoay Ne 62.

Marepiau i MeToau xocaimkens. MaTepianom s ToCIiKeHHs OyIu:

- 20 pidHEX ocimupe moponu Martina-Franca y ¢epmepcskomy rocmomapetBi «La Valledegli
Asini», paiton Jlarepsa nHa [liBnHi ITami. CepenHiii Bik ocnuits — 12,8 pokis;

- 20 miffHIX KOOWJI HOBOOJIEKCAHJIPIBCHKOI BaroBO3HOI mopoau KyMucHoi depmu JliOpiBCEKOro
kinHoro 3aBoxy Ne 62 [TontaBcbkoi obnacti. CepeaHiil Bik KOOMI ckiaaae 8,5 poKH.

© JOciok T.A., 2017.
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OcHoBHi pe3yJbTaTH Aocimkennss Ha 000x ¢pepmax yrpuMaHHS TBapuH TPyNoBe OE3MPUB’I3HE
y MPUMIIIIEHI Ha MICTHI 3 cooMu. Ha ocTaHHIX JHSAX >KepeOHOCTI OCIHINIO MEPEBOJIATh Y 1HIUBI-
JyalbHY 3arOpOJIKY, SIK i KOOWJI Y JICHHUKA. Y TBapUH 000X BUIIB, MAMKH 3 JIOIMIATAMH TIEPITHA Mi-
CAIb Ha MiJIcoci. 3 Ipyroro Micsis JakTamnii GopMyroTh TOiNBHI Tpynu TBapuH. KoKHOTO JHS JomiaT
BiJUTy4aroTh BiJl MAMOK Ha MEPioJ1 JOTHHS.

[TpuBuaTu 10 nOiHHS MounHAarOThH Ha 20-30 NEHb Mics BIbKepeOIeHHs, Ha 4-5 JIeHh TBAPHHU CIIOKIHHO
3aXO0JISITh Y IOUTLHUH cTaHOK. JIosTh ocnuiis 2-3 pa3u Ha JieHb 3 iHTepBaiaMu y 3-4 TOJMHH, B TOW Yac sIK
KOOHJI, 32 C(OPMOBAHOIO TEOPIEIO 1 MPAKTUKOIO JOSAThH Yepe3 2 roqunu. Jlakraris ocnuip TpuBae 10 230
JHIB, a y Kobui 10 210 nuiB 3a minopiunoro i 150 aHIB 32 ce30HHOTO HOT0 BUPOOHHUIITBA.

BupoOHunTBO MoNIOKa Ha ociuHIN (epmi Hinopiune, 1 3aBasku M skoMy kiimary IliBaenHoi Ita-
i1, TBAPUHU BHIIACAIOTHCS UMK pik. XKepeOHICTh ocnulll TpuBae B cepegaboMy 360-375 nHiB, a KO-
Oounu — 335-345 gniB. TBapuH 000X BHIIB CTaTEBOrO JO3PiBaHHA JOCATAIOTH y 2 POKH, MapyIOTh iX y
2,5-3 poku. CrareBuil UKI y ocnuib TpuBae 23-30 qHiB, y KOOWII 1€l mepioj] Ao KopoTmmii — 21-
25 nuiB. OX0Ta y OCJHUIL TPUBAE 3a3BUUal 5-6 110 3 KOIMBaHHIMH BiJ 2 10 9 JHIB, y KOOI B cepei-
HBOMY 5-7 1110 3 KOMUBaHHAMHU BiJ 2 10 14 1i6.

B mopiBHsHHI 3 KOOWIaMH, y OCIUIL BUILUKI piBeHb 3arutigHioBaHOCTI — 78 % mpotu 65 %. Ilicas
BIOKepeOJICHHSI, HE 3aBKIM OCIHIII 3aILTiTHIOIOTBCS Y TIEPIIY OXOTY. 3a MOBIIOMIICHHSM PsiTy aBTOPIB,
Yy HUX B MIEPIIVHA MICSIIb Ji€ CHIILHII MaTePUHCHKUH 1HCTHHKT. ToMy apyBaHH BiIOYBAEThCS Y APY-
ry abo TPETI0 OXOTY, KOJIU TBapUHA IMPOSBIISE MEHIIIE TYpOOTH 3a JIOMIA i OUTBINY 3al[iKaBICHICTh 10
Bicimoka. BpaxoByroui 11i 0i0JI0TiYHI 0COOIMBOCTI, HE MOYKHA OTPUMATH IIOPOKY JIOIIA BiJl OCHIIi [6].

Joiunst Ha depmi «La Valledegli Asini» poBOAUTECS Ha JOUIBHIN yCTaHOBII TUITY «SImHHKa» Ha 6
Micipb (2 cTaHku 1o 3 Micis) itamivickkoi kommadii «Milkline», 3 Tuckom 42 kIla. 3aBasku CriokiiHOMY
HOPOBY, OCJIHIII CAMOCTIHHO CTOSITh Y JIOUTBHIM yCTaHOBIN. BOHM MIBUAKO aganTyrOTHCS O MaHIMyJSINd
TIOB’sI32HUX 3 JIOTHHSM (Macak BUM’sI, OOMHBAHHS, BX1JI 1 BUXiJ 3 JIOUJIBHOI 3aJI1), IO TOTpedye OIU3bKO 3
XB Ha O7IHy TBapuHy. Ha noinbHiit ycranosmi «Milkliney Ha 3 ronosu Butpavanocs 4-5 xpuiuH. Ha Bijmi-
HY Bifl KOOI KyMHCHOI (hepMHU OCIHIII HE OTPUMYIOTE OBeC Tif yac AoiHHA (doTo 1).

JoinHs xoOun Ha KyMHUCHIH gepmi BinOyBaeTbes anapatoMm JA-2, 3 Tuckom 41-42 lla, Ha noi-
nbHiN yetanosmi JIJIY-2 3 madero BiBca y ropiBaUIO. B ycranosii AJY-2 € miciie Ui «4eproBoroy»
nomaty (oto 2). Ha Bicmodiid ¢epMi TEXHOIOTIIO 3 MiAITYCKOM «4EPTOBOI0» JIOIIAa HE 3aCTOCOBYIOThH
1 B IOUTBHUX YCTAaHOBKAX HE MepeaoaueHo mici s aux [4;10].

®orto 1. [loinnst ocanub Ha 1oibHil yeranoBui «Milkliney. ®Dorto 2. JIoiHHs KOOMI Ha A0LIbHill ycranoBui JI1Y-2.

Ha 00ox ¢epmax y D0IbHHEX anapaTtax BUKOPUCTOBYIOTh CHUIIIKOHOBI IOTIbHI CTaKaHH.

B 1inmomy BUM’S €KBiJIiB XapaKTEPU3Y€ETHCSI MAIIOKO EMHICTIO 31 CTAOKUM PO3BUTKOM IHCTEPHAIb-
HOT'O BiJUIITY 1 MOTY>KHOIO CITKOKO MOJIOYHHX XOJiB, CITAOKICTIO C(iHKTEpa, CHIBHOIO CKOPOUYYBalb-
HOIO 3aTHICTIO CTIHOK MOJIOYHMX XOJIB 3a BHAAJCHHS MOJIOKAa. BHacHigoOK mepepaxoBaHUX NPUYUH
OCHOBHA KUIbKICTh MOJIOKA Y €KBiJ[iB HAKOTIMIYETHCS HE B IIMCTEpHAX, & 0€3MOCePETHRO B MOJIOUHHUX
X0JIax, 3BIIKM 0€3 y4acTi opraHi3aMy TBapHHU HOTO HEMOXIUBO oTpuMaTH. Dopma BUM’S OCTHIb 32
Mop¢oJoriuHoo OynoBoo moaioHa 10 GopMu BUM st KOOI, BOHO Takoxk CKIIagaeTbes 3 JBOX MOJIO-
BHHOK, 3 SIKUX KO’KHA Ma€ OJJUH COCOK aje JIBi YaCTKH, IEPEAHIO 1 3a]IHIO, 1 BI/IMOBIIHO MO JIBa BHUBIJI-
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HUX O0TBOpHU. JIiMiKH KOOI HOBOOJIEKCAHAPIBCHKOI BArOBO3HOT MOPOIX KOHIYHOT (JOPMHU 1 CILIIOIICHI 3
0OKiB, B TOI 4ac sIK y OCJHIF BOHH HEPEBaKHO KOHIYHOI a0 HmIiHAPUYHOI GpopMu. BuBeneHHs Mo-
JIOKa BiJIOYBa€Thcs y /Bl (ha3u 3 HEBEIMKOI mMay3oto. CroYaTKy BUAUISETHCS HEBEIMKA HOTO Killb-
KiCTh, II€ MOJIOKO, 0 Mictwiocs y mmcrepHax (10-20 %), ioro me Ha3WBalOTh [IHKOBO-
nucTepHaTbHUM. Jlami HacTae may3a — JAaTCHTHHHA TEpiof, Micis sSKoi BiAOyBaeThCsS MOJIOKOBITada
anbBeossipHOi ppakuii (75-85 %) [1; 3; 10].

Bymno mopiBHAHO paHKOBI Hamoi KOOWJ 1 OCHHIlL 3 IXHIMH ICHHUMH HanosiMu. B 00ox BHIamkax
PaHKOB1 HaJ0i MEHII 3a KUTHKICTIO OJIEP’KaHOT'O ICHHOTO MOJIOKA, Yac BiUTydUCHHS HE BIUIMBAE HA Pi-
3HUIIO MK Hagosmu (Tabum. 1). BpaxoByBanu paHkoBi 10iHHSA 3a TpaBeHb—ceprieHb 2015-2016 poxkis.

Tabmuns 1 — IlopiBHAHHS PAHKOBHX i JeHHUX HAI0IB 3 IBOrOAUHHMM iHTEPBAJIOM Iic/s BigayyeHHs (n=20)

. TToka3nuk HaOTB, JT
Joiuus
M+m c Cv, %
[epmre 0,79+0,02 0,10 13,24
lpyre 1,63+0,04 0,19 11,86
Tpete 1,44+0,05 0,27 18,56

Bpanimmni Hagoi cknanaiots 48 1 55 % Big neHHUX — 2-10 1 3-T0 AOTHHS.
301IBIIMIN IHTEPBAJT MiX BiATYYESHHSM 1 MEPLIMM JOIHHSM 10 3 rofauH. J{oTHHS OCIHIB TaKOX Bi-
n0yBanocs uyepe3 3 TOAWHY Micis BimydeHHs. BpaxyBanu KOHTpOJIbHI JOTHHS 3a ABa AHI (Tabm. 2).

Tabnus 2 — PankoBi Haoi 3 iHTepBaioM y 3 roauHu nic/is Bigay4yeHHs (B cepenHboMy Ha | ronoy) (n=20)

TToka3Huk HAIOIB, JI
JloiaHs

M+m c Cv, %

Kobwnim HOBOOJIEKCaHAPIBCHKOT BATOBO3HOT IIOPOIU
[epmre 1,21+0,19 0,95 78,21
Hpyre 2,17+0,20 1,00 45,84
Tpete 2,21+0,19 0,98 44,40

Ocmuni nopoau Martina-Franca

[epmre 0,52+0,06 0,26 49,76
Hpyre 0,84+0,09 0,38 45,77
Tpete 0,93+0,09 0,40 43,51

Y xo6mn 1 moinHs Bix 2-ro i 3-ro cknamae 55,8 1 55 %, y ocnutts 62 — % 1 56 % BiamoBigHO.

baunmo, 1o TBapuHM NPUTPUMYIOTH B IIEpIIe JOTHHS MOJIOKO JUIS JIOIIAT 1 BiMAIOTh HOTo OinbIie
y Opyre i TpeTe O0iHHS, 10 MPUTAMAHHO EKBiJaM 3a 010JIOTiYHOI0 OYZ0BOIO iX MOJIOYHOT 3aJI03H.

BucHoBok. TexHonoris yTpuMaHHs OCIULb i OTPUMaHHA BiJ] HUX MOJIOKa Ha MOJIOUHIN depmi «La
Valledegli Asini» moaiOHa 10 TEXHOJIOIT Y KOHIPCTRBI, 38 BUKJIFOUEHHSIM 1HAMBIIyaIbHUX BIaCTHBOC-
Tell TBapHH, TAKUX K TPUBAIICTH KEPEOHOCTI OCIUIb, CTATEBUH LIHKII.

CIHUCOK JIITEPATYPU

1. AxatoBa, 1. A. TexHOIOTHYECKHE CBOMCTBA BBIMEHH U XUMUYECKHI COCTaB MOJIOKa KOOBUI BEIyIINX T'eHealornIec-
KHX CeMeHCTB Oarmkupckoit moponsl/ Axarosa// IToBbimieHre NpoayKTHBHOCTH KOHeBocTBa B bamkupckoit ACCP: ¢6. Hay-
YHBIX Tpy#oB. — ¥.,1988. — C. 22-31.

2. Tomnxa, b. M. Herpanumiiine kousipctBo [Texer] : [HaBuanbuuit moci6ruk] / b. M. I'onka, B. J1.Cynaii, B. €. Cxoruk.
— K.: Buma ocsira, 2008. — 183 c.

3. Tutep’ep cimbchkorocrnogapchkix teapu [Texcr]: [HaBuansHuii mociGank] / [Cipauskuii 11.3., ®egoposmu €.1., To-
nka b.M. ta in.]; 3a pex. 3.A. T'opoxuceka. — K.: Buma ocsita, 2009. —280 c.: in.

4. PexoMeHAALMM MO Pa3BUTHIO MOJIOYHOTO KOHEBOJCTBA U KYMBICOIPOM3BOACTBA / MUHUCTEPCTBO CEIBCKOTO XO3sHC-
1Ba Coroza CCP. I'naBHOe ynpaBiieHne KOHeBoACcTBa U KoHHO3aBoAcTBa BHUU koneBoacTBa. — M.: Konoc, 1981. — 30 c.

5. Businco, L., Giampietro, P. G., Lucenti, P. Allergenicity of mare’s milk in children with cow’s milk allergy. /
Businco, L., Giampietro, P. G., Lucenti, P., Lucaroni, F., Pini, C., Di Felice, G., et al. // Journalof Allergy and Clinical Im-
munology. 2000. Vol. 105, P. 1031-1034.

6. Debra, J. Donkeys are different: an overview of reproductive variations from horses. / Debra, J., Hagstrom, M.S. //
Equine Extension Specialist, University of Illinois Written: January, 2004.

7. Fiocchi, A., Brozek, J., Schiinemann, H. WorldAllergyorhanizatsiyi (VAQO) Diahnostyka ta obgruntuvannya diy pro-
tyalerhiyi na korov'yache moloko (DRACMA) Kerivnytstvo» [WorldAllergyOrganization (WAO) Diagnosisand Rationalefor

107



TexHOAOTIS BUPOOHHUIITBA 1 ITepepoOKH IpoAykLil TBapraHMIrTBa, Ne 1-2°2017

Action against Cow's Milk Allergy (DRACMA) Guidelines/. / Fiocchi, A., Brozek, J., Schiinemann, H., Bahna, SamiL.; von Berg,
A., Beyer, K., Bozzola, M., Bradsher, J., Compalati, E. // The World Allergy Organization journal. 3 (4): 2010, P. 57-161.

8. Giosug, C., Alabiso, M., Russo, G. Jennet milk production during the lactation in a sicilian farming system. / Giosue,
C., Alabiso, M., Russo, G., Alicata, M. L., &Torrisi, C. / Animal, 2008, Vol 2, P. 1491-1495.

9. Salimei, E., &Chiofalo, B. Asses: milk yield and composition. In N. Miraglia, & W. Martin-Rosset (Eds.), Nutrition
and feeding of the broodmare. / Salimei, E., &Chiofalo, B // EAAP Publi-cation No 120, (pp. 117-131). Wageningen, The
Netherlands: Wageningen Academic Publishers, 2006.

10. Salimei E., Fantuz F. Equid moloko dlya spozhyvannya lyudyny [Equid milk for human consumption]. Mizhnarod-
nyymolochnyyzhurnal [International Dairy Journal], 2012, Vol. 24, P. 130-142.

REFERENCES

1. Akhatova, I. A. (1988) Tekhnologicheskiye svoystva vymeni i khimicheskiy sostav moloka kobyl vedushchi khgene-
alogicheskikh semeystv bashkirskoy porody [Technological properties of an udder and chemical composition of milk of
mares of the leading genealogical families of the Bashkir breed]. Povysheniye produktivnosti konevodstva v Bashkirskoy
ASSR: sb. Nauchnykhtrudov, pp. 22-31.

2. Hopka, B. M., Suday, V. D., Skotsyk, V. YE. (2008) Netradytsiyne konyarstvo [Nontraditional horse breeding] :
[navchalniy posibnyk]— K.: Vyshchaosvita, 183 p.

3. Sirats'kiy Y.Z., Fedorovich Ye.l., Gopka B. i dr (2009) Inter'yer sel'skokhozyaystvennykh zhivotnykh [Interior of
farm animals]: [uchebnoye posobiye]. Vyssheye obrazovaniye, 280 p.

4. (1981) Rekomendatsii po razvitiyu molochnogo konevodstva I kumysoproizvodstva [ Recommendations on the de-
velopment of dairy horse breeding and koumiss production]. Ministerstvo sel'skogokhazyaystva Soyuza SSR. Glavnoye up-
ravleniye konevodstva I konnozavodstva VNII konevodstva. — M.: Kolos, 30 p.

5. Businco, L., Giampietro, P. G., Lucenti, P., Lucaroni, F., Pini, C., Di Felice, G., et al. (2000). Allergenicity of mare’s
milk in children with cow’s milk allergy. Journal of Allergy and Clinical Immunology, Vol. 105, pp. 1031-1034 [in English].

6. Debra, Dzh., Khagstrom, M.S. (2004). Donkeys are different: an overview of reproductive variations from horses.
Spetsialist po rasshireniyu loshadey, Universitet shtata Illinoys Napisano: Yanvar [in English].

7. Fiocchi, A., Brozek, J., Schiinemann, H., Bahna, Sami, L., Fon Berg, A., Beyyer, K., Bozzola, M., Bredsher, Dzh.,
Kompalati, E. (2010). World Allergy Organization (WAO) Diagnosis and Rationalefor Action against Cow's Milk Allergy
(DRACMA) Guidelines. Zhurnal Vsemirnoy allergii. 3 (4): 57-161 [in English].

8. Giosug, C., Alabiso, M., Russo, G., Alicata, M. L., and Torrisi, C. (2008). Jennet milk production during the lactation
in a sicilian farming system. Zhivotnoye, 2, 1491-1495 [in English].

9. Salimei, E., &Chiofalo, B. (2006). Asses: milk yield and composition. In N. Miraglia, & W. Martin-Rosset (Eds.),
Nutrition and feeding of the broodmare. EAAP Publi-cation no. 120, (pp. 117-131). Wageningen, The Netherlands: Wa-
geningen Academic Publishers [in English].

10. Salimei E., Fantuz F. (2012). Equid milk for human consumption. International Dairy Journal, 24, 130-142 [in English].

TexHosornyeckne 0COOEHHOCTH MALIMHHOIO JO€HHS OCJIHUI] H KOOBLI

IOcwoxk T.A.

PaccmoTpeHB! TEXHOJIOTHH JIOSHHsT Ha OCIMHOW MoinouHoi depme «La Valledegli Asini» (YOr Wramim) n xymsicHO# de-
pme lyOopoBckoro koHHOTo 3aBoma Ne 62. TeXHOIOrHM CoNepKaHMs U JOSHHS OCIIHI] HOJOOHBI TEXHOJIOTUSIM B KOHEBOJICTBE,
TaKoe ke OECIIPUBSI3HOE TPYIIIOBOE COJEPKAHNE; HAYAIIO IOCHUS CO 2-T0 MecsIIia JIAaKTalllH, T0X0xkKee MOP(OJIOrHIeCKOe CTPO-
€HHE BBIMEHH, a OTCIOJIA U TIPOLECC NOSHUS B JBe (ha3bl (IMCTEpHAIBHAS U aJbBEOJSIPHAS) C HHTEPBAIOM B 2-3 yaca. Ociuibl
TaKKe, KaK 1 KOOBUIbI, IPHACPIKUBAIOT MOJIOKO ISl KepeOAT Ha MEepPBOM JIOHUH M OTAAIOT €ro B Mocienyolue noenus. biaro-
Jlapsi CHOKOHHOMY XapaKTepy,OCIHIbl CKopee MPUYUYAr0TCsl OTAaBaTh MOJIOKO B IOWJIBHOM 3aite 0e3 sxepebst. JKepebocTs ociu-
b1 JUTITCS B cepenHeM 360-375 aHeid, o3ToMy, HeT BO3MOXKHOCTH ITOTydaTh KaXKIbli o1 skepeOEHKa oT Heé.

KimioueBble cJI0Ba: TEXHOJIOTHS, OCIHUIIbI, KOOBLIbI, TOCHUE, BBIMSL.

Technological features of machine milking of jennets and mares

Yyusiuk T.

Horse and donkey milk has been used successfully as an alter-native food for infants with food allergies, e.g., cows’
milk protein allergy (CMPA), a common food allergy in childhood with a prevalence of approximately 3% during the first 3
years of life.

Children with CMPA fed supplemented donkey milk showed significant increases in weight and other growth related pa-
rameters, but a case of growth impairment and nutritional deficiencies has been described in a five month old baby with
CMPA underfed unmodified donkey milk. Although results from clinical studies on the nutritional adequacy of equid milk
need to be confirmed, its use must be balanced in a varied diet, according to child growth and age.

Technologies of milking on donkeys dairy farm of "La Valledegli Asini" (the South of Italy) and a kumysny farm of
Dibrovsky horse-breeding center No. 62 are considered. Twenty lactating jennets Martian-Franca breed and twenty lactating
mares Novoaleksandrivskoy draft breed. Technologies of contents and milking of jennets are similar to technologies in horse
breeding, the same loose housing group contents; the beginning of milking since the 2nd month of a lactation, the
morphological structure of an udder is similar, and from here and process of milking in two phases (tsisternalny and alveolar)
at an interval of 2-3 hours. For the horse, the average length of gestation is 335-345 days while in donkeys it is 360-375 days
or more. The estrous cycle of jennets ranges from 23-30 days, whereas the mare has a slightly shorter cycle of 21-25 days.
Donkeys tend to be more fertile than horses, having an average conception rate of 78 % while mares average 65 %. Consider-
ing biological features of jennets we can't receive every year a foal from her in difference from mares.

108



TexHOAOTIA BUPOOHUIITBA 1 TepepOOKH IpOAyKIl TBapuHHnITBa, Ne 1-2°2017

Horse and donkey milk production differs greatly from that of conventional dairy species, especially in terms of milk
supply. The equid mammary gland has a low average capacity (max. 2.5 L in heavy-horse breeds) so that milking may be
carried out 2 or 3 h after separation from the foal. Kinetics of milk ejection shows 2 peaks: the first represents the emission of
the cisternal milk, while the second represents the emission of alveolar milk (75 - 85%) as natural response to oxytocin re-
lease during milking, which is often insufficient for complete milk removal from the udder of dairy equids.

For a maximum response of milk ejection in heavy-horse breeds the presence of the foal during milking is recommend-
ed. However, when foals are not physically present, the milking routine is more manageable in terms of both human and an-
imal safety, and for optimal milk extraction, according to previous experience with donkeys. In addition, other optimised
parameters of the mechanical equipment for horse milking also apply to donkey (42 - 45 kPa of vacuum level).

According to the lactation curve in heavy-horse breeds gradually declines from approximately 13 kg a day to 5 kg a day,
and the peak is reported to be within the 3rd month of lactation but more frequently it is considered to occur at the 2nd month
of lactation. It is also estimated that light horses, such as the Murgese breed (average 480 kg body weight), produce approxi-
mately 14.0 kg milk per day, while for heavy horses, such as the Tiro Pesante Rapido (average 880 kg body weight), the daily
yield is 22 kg milk at the peak of lactation. However, in light-horse breeds, such as Haflinger, dams in good body condition
and machine milked twice a day produced 0.9 + 0.25 L milk per milking during mid-late lactation.

The average milk yield per mechanical milking in non-pregnant Martina Franca donkeys (average body weight 280 kg)
shows an initial decline from d30 to the 4th month of lactation with an estimated persistency of 85 - 90% per month. Subse-
quently, milk production stabilizes at 600 - 800 ml until the 9th month of lactation. This trend is confirmed by data on Ragu-
sana population that show seasonal variation of milk yield, presumably due to foaling period.

Jennets also, as well as mares, hold milk for foals on the first milking and send him to the subsequent milkings. Ratio of
daily milk from the first milking to the second and third at mares 55,8 % and 55 %. Ratio of daily milk from the first milking
to the second and third at jennets 62 % and 56 %.The time of weaning for the level of the first milk yield had no influence.
The coefficient of variability is greater in mares than in donkeys.

Jennets, are accustomed to give milk in the milking hall without foals dueto their calm nature.

The technology of keeping jennets and obtaining milk from them on the "La Valledegli Asini" dairy farm is similar to
horse breeding technology, excluding the individual properties of animals, such as the gestation and the estrus.

Key words: technology, donkeys, mares, milking, udders.
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BIIJIMB BIKACOJIY HA AKTUBHICTb ®EPMEHTIB IIUKJIY KPEBCA
1 AHTUOKCUJAHTHOI CACTEMHU TA CTAH IEPOKCHUITHOT'O
OKHWCHEHHS Y M’SI3AX I'YCEH

BuBuanu BIUTMB BOOPO3YMHHOTO ITOXinHOTO BiTaMiHy K3 (Bikacoiy) Ha akTHBHICTB Aerinporenas nukiry Kpebea i cran
CHCTEMH aHTHOKCHAAHTHOTO 3aXWCTy B M'S30Bill TKaHWHI ryceil. BcranoBieHo, Mo miJ BIUIMBOM BiKacolly B CKEJIETHHX
M'A3aX TYCEHAT CHOCTEPIraeThesl MOMipHA aKTUBI3allisi CUCTEMHM aHTHOKCHAAHTHOTO 3aXHUCTY, IEPEBAXHO, 32 PaXyHOK IIIy-
TaTIOHNEPOKCHIA3HU 1, MEHILOI MipoIo, CylepOKCHAANCMYTa3H. BoaHovac, aerno 3Hu3mIacs i cTabini3yBajiacsi akTHBHICTh
nerigporena3 mukiay Kpebca (a-OGD i SD). Oznnak, 3a moka3HHKaMy 3pOCTaHHS T'yCeHsITa JOCIIHOT IPYNHU AOCTOBIPHO Iie-
PEBHUILYBAIIM BiAMOBIAHI TOKa3HUKH KOHTPONIbHOI. Takuii mo3uTuBHUI eekT, HMOBIpHO, 00YMOBICHUI CrielU(iKOI0 BILIUBY
Bikacony Ha redoX CHCTeMy ryceH, sIKMi IoJisirae B peanizalii MexaHi3MiB, CIIPSIMOBAHUX Ha 30LMbHIEHHS eEeKTHBHOCTI ii
(YHKIIOHYBAaHHS IIUISIXOM IiJIBUINEHHS 30aJaHCOBAHOCTI OKPEMHX ii KOMIIOHEHTIB, IO MiATBEPIDKYETHCS pe3ylIbTaTaMi
MIPOBEAEHOT0 KOPEJIIIIHOTO i KIaCTepHOTO aHAII3Y.

KonrouoBi cioBa: redox cucrema, Bikacoi, JETiporeHasy, aHTHOKCHIAHTHI ()epMEHTH, IPOMYKTH JINONEepPOKCHAALIT,
AQHTHOKCHIAHTHA aKTUBHICTb, OalaHc.

IMocTranoBka npodJemu. Bitamin K € ponunoro noxigaux 1,4-HadTOXiHOHIB, IO 3a3BUYal PO3-
TIBITAI0Th K aHTHreMoparigauii 3aci6 [14]. OgHak moXiaHI XiHOHIB MarOTh IMUPOKUH CIIEKTp 010JI0Ti-
YHO{ aKTUBHOCTI 1 BUKOPHUCTOBYIOTHCS SIK TEPAIECBTHYHI, TIPOTUIIAPA3UTAPHI MIPENapaTy Ta SIK CTHMY-
JSITOPU POCTY KUIIKOBOI Mikpodiopu [11, 21, 22]. PiBeHb BINTUBY IUX PEUOBHH 3aJI€KHUTh BiJl CTPYK-
Typu OIYHOTO JIAHITIOTA, SKUW 3YMOBIIOE TOJSPHICTh MOXITHMX 1 BH3HAYA€ OCOOIMBOCTI IXHBOTO
3B’SI3KY 3 €JIEMEHTaMH ITUXaJIBHOTO JIaHIrora ta mukiay Kpebea [21]. Tak, Bitamin K; (MeHazmion) 3ma-

© sIkosiiiuyk O.B., Py6an I'.B., lanuenko 0.0., 2017.
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THUAW TIOMIPHO TiJACHIIIOBATH TPAHCIIOPT €JEKTPOHIB [21, 22], mo moB’s3aH0 3 HOTO BUCOKOIO MOJIAP-
HICTIO TIOPIBHSHO 3 IHITUMHU €HAOTCHHUMU XiHoHaMH [ 17]. 3 iHmIoro 60Ky, MEHaIIOH MOYKE BHCTYIIATH
SIK IPOOKCUJIAHT Ta TeHepyBaTu akTHBHI ¢opmu okcureny (ADPO) [16], i THM caMUM aKTHBi3yBaTH
poOOTy crucTeMu aHTHOKCUAaHTHOTO 3axUCTy (AO3) i KOMIOHEHTIB AUXabHOTO JaHmora [17, 21].

AHaJi3 ocTaHHIX gocaixkeHb. PaHime onprItoHeH] pe3yabTaTH JOCTIKEeHb, B IKUX 3 SICOBAaHO
BIUIMB Pi3HUX (OPM MEHATIOHY Ha MPOLECH aMiHOKHUCIOTHOTO 0OMiHY, 30€peKEHOCTI KUPOPO3UUH-
HUX BITaMiHIB y TKAaHUHAX, TeMaTOKPHUTY KPOBI Ta JIMITHOTO OOMiHYy B KypUaT-OpoiiiepiB 3a J01aBaH-
Hs fioro 10 cyxoro kopmy [1, 4, 9]. OnHak, BIUIMB MEHAIIOHY Ha epedir OKMCHO-BIIHOBHHUX IIPOIICCIB
y TKaHUHAX MITHII HE PO3TIISAaBCA.

[HmycTpianpHe MTaxiBHUILTBO, 1€ BUKOPHUCTOBYIOTH KPOCH BHCOKONPOIYKTHBHOI NTHIII, HE MOXE
OyTH eheKTUBHUM 0€3 HaAyKOBO OOIPYHTOBAHOT'O 3aCTOCYBAaHHS BITaMiIHHO-MIHEPaJbHHX JOMIIIOK, i
BiTamiH K € 000B’513K0BOIO CKJIaI0BOIO. 32 BUKOPHUCTAHHS IUX JOMIIIOK BaXKJIMBE 3HAUYCHHS Ma€ TeX-
HOJIOT'iS1 3TOZIOBYBaHHS KOPMiB. Y pa3i BUKOPHUCTAHHS TOTOBUX KOMOIKOPMIB, 3a3BHYal, IIepeBary Ha-
JAI0Th BOJOPO3YUHHUM (OpPMaM BiTaMiHiB.

Tomy meTor0 poboTH OyJio 3’sCyBaHHS BIUIMBY BOJOPO3YMHHOTO MOXigHOTO BiTaminy Kj (Bikaco-
Jy) Ha aKTUBHICTH JeTimporeHas nukiry Kpebca Tta craH cCHCTEMH aHTHOKCHIAHTHOTO 3aXHCTY B TOC-
MYTOBaHHX M 532X T'yCEH.

Marepiaj Ta MeTOIM AOCTIIKeHb. SIk MOIEeTbHUN 00’ €KT BUKOPUCTOBYBAJHU ryceit mopoau Jle-
rapa Benuxwuit (binmit). B 1-no6oBomy Bimi Oyno copmoBano 2 rpynu (KOHTpOJIbHA Ta AOCIiJHA) MO
25 rouniB y KoxHid. ['ycenar mocnianoi rpymnu 3 3-1 100W BUIIOIOBAIN BOJHUM PO3YMHOM TiIpoQilbHOT
(dhopmu BitaMiny Kj 3 koHueHTpariero 10 Mr/i, moaeHHo 13 po3paxyHky 0,7 Mr/kr macu Tina. 3a0ip
OioJyorivHOTO Matepiany nmpoBoawiIH Ha 7-, 14-, 21-, 28- i 35-1y no0y. bioxXiMiuHi MOKa3HUKHU BU3HA-
Yaju y M’sI30Bif TKaHWHI HIDKHIX KiHITIBOK. 310paHmii 01070TIIHII MaTepiall MONepeIHEO TPOMHUBATH
y (izionoriuHomMy po3urHi Ta romoreHizyBaiau B 50 MM docdatnomy Oydepi (pH = 7,4).

PiBenp akTUBHOCTI merigporenas nukiry KpeOca Bu3Hauanu 3a cTymneHeM BigHoBieHHA Kamito
rekcomianodepaty (III) 3 BUKOpHUCTaHHSAM 1HKYOalmiHUX CEPEIOBHII, OMHCAHUX Y HACTYIHHUX
okepenax: cykuuHataerigporenasu (SD) (K® 1.3.5.1) [3], a-ketormytapataerigporenasu (2-OGD)
(K® 1.2.4.2) [15], akTHBHICTh (epPMEHTIB aHTUOKCUAAHTHOT'O 3aXUCTY — 3a BIIOMUMH METOIHKA-
Mu: cynepokcugaucmyTtasu (SOD) (KD 1.15.1.1) [8], karama3u (CAT) (KD 1.11.1.6) [5], royTa-
tioanepokcuaazu (GPO) (K® 1.11.1.9) [2]. BmicT 6inka mis mepepaxyHKy aKTHBHOCTI €H3UMIB
BU3HaYaIM 3a MeToJoM [13].

[aTeHCHBHICTE TIEpediry mporeciB mepokcuaHoro okucHeHHs dimiaiB (IIOJI) omiHroBamm 3a BMic-
TOM TIPOMDKHHEX (TimpormepokcumaiB dimiaiB, GPL) [6] 1 kianeBux npoaykrtiB (TBAAP) y romorenari
TKaHWHK Ta 3a ininiauii [IOJI Fe? (TBAAPI) [7]. OkpiM Toro, sk iHTerpagbHHMil TOKA3HHK CTAHY CHC-
Temu AO3 BHKOPUCTOBYBaIHM KOE]ili€HT aHTHOKCHUIAHTHOI akTUBHOCTI (Kapa), IO BU3HAuUANu SIK
BimHOMIeHHS BMicTy TBAAP no TBAAPI.

Kopenamifinuii anaiiz oTpUMaHUuX Pe3yJIbTAaTiB MPOBOIWIN 3 BUKOPHCTAHHIM BIJIOMHUX KOMIT TO-
TEPHUX MPOTpaM, CTATUCTUYHY 00poOKy — i3 3acTocyBaHHAM makeTy nporpam Microsoft Office Excel
2013 ta SPSS v.13 3 t-xkpurepieMm CTbIOACHTA.

OCHOBHI pe3yJabTaTH I0CTiIKeHHsI. 3aCTOCYBaHHS PO3YMHY BIKAacOIy CIPHUIO JOCTOBIPHOMY
3HIDKEHHIO aKTHBHOCTI O-OKcoriytaparaeriaporenasu (0-OGD) na 25,5 % (p<0,05) Tinbku Harpwu-
KiHII Jochiay B 35-mo0oBux ryceHAT (Tabm. 1), mo, MOXKINBO, 3YMOBJICHO 3HW)KCHHSM BMICTY
0-OKCOTJIyTapoOBOI KUCJIOTH BHACTIIOK HeiTpamizaiii BiIbHUX paaukaiiB [11] abo iHaKTHUBAIIl IUMH
paavKanaMu eH3UMY HIISIXOM OKHCHEeHHs KoMmrioHeHTiB E1-E3 cybonunuus [23, 24].

Cepenniii piBenp aktuBHOCTI a-OGD B rycenst gocmignoi rpynu Ha 14,3 % HuwKuMii 3a BiINIOBI-
HUH TTOKa3HUK KOHTPOJBHOI TPYIH. 3aCTOCYBAaHHSI MOXiTHOTO BiTaMiHy K; cripusuio fioro crabimizarii:
koedimieHT Bapiauii aktuBHOCTI a-OGD B rycenst gocmigHoi rpynu Ha 12,0 % MeHIIun# 3a KOHTPOJIb.

Broponmomx mocimigy B TyCeHST KOHTPOJBHOI TpymHM akTWBHICTE SD MOHOTOHHO 3pocTana
(r=0,927). AxTuBizallis bOTO €H3UMY, IIEBHOIO MIpPOIO, 3yMOBJICHA THUM, IO BiH BXOAWTH JI0 CKJIQTy
JIPYTOro KOMIUICKCY JIAHITIOTa TIEPEHOCY eNeKTpoHiB [19]. s mocnigHol rpynu 1iel moKa3HUK Xapak-
Tepu3yBaBcs MoAi0HO0 nuHaMikoro (1=0,929). 3a cepenHiM 3HAYCHHSIM aKTHUBHICTH SD y CkeneTHUX
M’si3aX TyceHST nociinHoi rpymu Ha 11,4 % mocTynanacs BiANOBIZHOMY MOKa3HHUKY KOHTPOJBHOI
rpynd, a 3a Koedimiearom Bapiamii — Ha 6,0 %. OTxe, I BIUIMBOM BIKacOJy B CKEIETHHX M’s3aX Ty-
CEHSAT CTA0UTI3Y€ETHCA 1 SO TTOCIIa0I0ETHCS aKTUBHICTD JOCIikeHuX neriaporenas [[TK.

110



TexHOAOTIA BUPOOHUIITBA 1 TepepOOKH IpOAyKIl TBapuHHnITBa, Ne 1-2°2017

Tabmuns 1 — AKTHBHICTH eH3MMIB i BMICT POAYKTIB Jinonepokcuaanii B ckeJieTHUX M's3ax ryceii (M+m, n=5)

r Bixk, ni6
TToKa3HUK Ox. BuM. Py
na 7 14 21 28 35
1 1,38+0,09 2,1940,1 2,14+0,08 1,6120,07 3,2040,07
2-OGD HMOJIB/XBXMTI'
2 1,5740,07 1,91+0,07 1,90+0,09 1,4240,01 2,40+0,05*
1 8,64+0,46 74240,51 13,00+0,88 14,67+0,88 | 22,24+1,58
SD HMOJIB/XBXMI
2 6,84+0,49* 10,56+0,79%* 9,25+0,6* 13,66+0,92 18,34+0,92*
1 20,99+0,84 12,18+0,92 18,03+1,15 | 26,69+1,39 13,55+0,69
CAT MKMOJIB/XBXMT
2 15,02+0,69* 8,86+£0,64* 21,08+1,4 15,51+0,67* 23,89+0,42*
1 2,86+0,22 1,48+0,1 2,67+0,12 3,54+0,11 3,04+0,08
SOD MKMOJIB/XBXMT
2 2,45+0,07 2,2340,1* 2,77+0,16 2,98+0,11%* 3,38+0,11
1 1,47+0,17 2,20£0,19 4,64+0,15 7,66+0,3 6,08+0,25
GPO MKMOJIB/XBXMT
2 | 2,2840,13% 5,27+0,13* 7,3140,57* 6,64+0,47 8,09+0,13*
1 13,59+0,7 12,27+0,19 16,031,39 9.2140,68 9,61+0,18
GPL AD480/r
2 16,02+0,81 14,72+0,9% 13,1120,72 7314143 8,35+0,32
1 32,7623,0 16,90,8 10,51,0 43+1,0 11,6£1,0
TBAAP HMos/T
2 62,8+2,9% 3341 4% 34,041 4% 41,4+13 6,5+0,7*
. 1 192,9+12,6 99,2+12,0 40+0,3 234,2£17 41,9+0,3
TBAAPi HMos/T
2 36242,8% 105,51,7 | 200,7+10,0% | 169,3+2,0% 2542,5%
K 1 0,17+0,01 0,17+0,03 0,26+0,01 0,18+0,03 0,28+0,022
AOA ) 2 0,17+0,01 0,31+0,01* 0,17+0,03* | 0,24+0,011* | 0,27+0,023

IIpumiTka: *- pi3sHAI BiporifHa MOPIBHSHO i3 KOHTPOIBHOIO rpymoio (p<0,05).

Peakmiss aHTHOKCHAAHTHUX ()EPMEHTIB Ha 3aCTOCYBaHHS Nperapary Maia JOCTaTHBO CrHeIudid-
Hu niposB. Tak, cepenHiit piBeHb SOD-akTUBHOCTI y M’s3aX TYCEHAT 3a il BiKacoy BipOTiIHO HE
3MIHHBCS, BOJHOYAC BCTAHOBIICHO CTA0LII3AIIO IIHOTO MOKA3HUKA B TYCEHAT JOCHTIIHOI TpyIU: Koedi-
uieHT Bapianii SOD-akTtuBHOCTI B iXHIX M’ s3ax 3MeHmuBces Ha 10,0 %. [1ig BrumBoM moxigHOTO BiTa-
Mminy K; quaamika aktuBHOCTI SOD y 4yaci Habyma 3poctatodoro mpossy (1=0,917 (p<0,05) y mocmin-
Hill rpymi, B TOH 4ac K A KOHTpoabHOI rpynu 1=0,501).

st CAT-akTHBHOCTI, HaBIaKH, HA TIIi OJM3BKOT0 3HAYEHHS KoedillieHTa Bapiarlii B KOHTPOIbHIH
1 JocHiHIf rpynax, B TyCEHAT AOCIiAHOI IPyNH BCTAHOBICHO MOMipHE 3HHKEHHS 11 cepeIHbOro piBHS
(Ha 7,7 %).

Haii6inpm 9yTIMBOIO 0 BIUTMBY Bikacoiry BusiBIiack GPO-akTHUBHICTH, CepeiHiil piBeHb SKOi Y
JOCTIIHIN TPyt rycenar miasummaces Ha 34,1 %, a xoedimienT Bapiarii 3menmuBces Ha 18,0 %. IIpu
ILOMY TPOSIB JIMHAMIKH [HOTO MOKa3HWKA B JOCIIAHIA TPy 3aJUIIUBCS MOAIOHUM 10 KOHTPOJIBHOT
(r=0,895 (p<0,05) 1 0,900 (p<0,05) 3 yacom BiINOBITHO).

3acTocyBaHHS BIKacoJy CIIPHSIIO MOMIpHIN cTabumizamii piBHSI IPOMDKHUX MPOIYKTIB JIIIOIIEPOK-
cunanii GPL (xoediuient Bapiauii Ha 8,0 % HIWKYHMKA y AOCHiAHIN TPyIli) Ta MOHOTOHHOMY 3MEHIICH-
HIO TXHBOTO BMIiCTy BIIPOAOBXK nociiny (r=-0,928, p<0,05), dyoro He crnocTepirajgock B M’si3aX TYCCHAT
KOHTPOJIbHOI TPYIIU.

Cepenne 3naueHHs ansg BMicty TBK-akTHBHHX NpPOAYKTIB, SIK y BUXiJHOMY TOMOTEHATI, TaK i
micas igaykiii [10OJ] ionamu F ez+, MiJ] BIDIMBOM Bikacody 30umpmunock Ha 54 1 41,9 % Biamosia-
HO. OKpiM TOTO, T BILIMBOM ToXigHOTO BiTaMiHy K; BMicT TBAAP y M’s3ax ryceHsAT DOCITITHOT
rpynu Aemio crabigizyBaBes 1 HaOyB 3racardoro mposiey B vaci (r=-0,816, p<0,05). V minomy,
SKIIO TIOPiBHSITH CEpelHi piBeHb Koe(ili€eHTa aHTHOKCUIAHTHOI aKTUBHOCTI T'yCEHST KOHTPOIb-
HOI 1 TOCHiAHOI rpym, TO B JOCHIAHOI IIel oKa3HUK Ha 9.4 % BUmMil. AHANI3YIOUH 3araibHy JH-
HaMiKy Kaoa MOKHA TIPUITYCTUTH, IO HOTO 3POCTaHHS y KOHTPOJBHIHN TPy 3yMOBJICHO aKTHBAIIi-
€10 aHTUOKCHUJIAHTHHUX €H3UMIB, niepeBaxkHO GPO, sika € OHUM 3 OCHOBHHMX IMPOTEKTOPIB KIIiTUHH
[18], Ta Mmenmow mipoto SOD, mo Moxe BKa3yBaTH Ha HU3bKY T€HEpaLilo came CYNepOKCUApaTH-
KaJiB Ta BUCOKY IIBHUJKICTh TICPETBOPCHHS HOTO €H3UMOM JJIsI YHUKHEHHS CHHTE3y OUIBII TOKCH-
yHux ¢popm Hitporen oxcuny [20].

Jia Bizyamizarii 3MiHU 3B’SI3KIB MK JOCTIPKEHUMH IMOKAa3HUKAMH TIiJ] BILTMBOM BiKacoiy, Oyiio
3QJIYICHO KOPEISIIMHMA aHaji3, Ha OCHOBI SIKOTO CKOMIIUTHOBAHO ABa Kiactepw (puc. 1).
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KnacTep-1 Knactep-2
(KokTpors) (ﬂocf'sﬂ) -859 N A -,812
n=3 n= ,I \\

Puc. 1. Knacrepu noka3HuKiB eHepreTH4HOro 00MiHy, NePOKCUAHOI0 OKMCHEHHS i BMiCTy BTOPMHHUX
MPOAYKTIB MEePOKCHIHOT0 OKHCHEHHS JIIAIB y MOCMYroBaHMX CKeJeTHHX M’S3aX ryceii: npsmi kopessmii
300paxxeHi cyninbHUME JiHisIMH (r>0), o6epHeHi — myHkTupHUMHE (r<0); MOABIHHIMH YOPHUMH JIHISIMH —
piBeHb 3HauymocTi kopessuii p<0,01; oqunapua yopna — p<0,05; ogunapua yepona — p<0,1.

o knactepy KOHTPOJBHOI IpyIU YBIHILIM JUIIE TPU MOKA3HUKH, SIKi MAIOTh 110 ABa JOCTOBI-
PHUX KOPEISLIHHNX 3B’ S3KU, HAWBUIIMI peHTHHT cepex sikux Hanexutb TBAAP. Knacrep-2 (mo-
CIIITHOT TPYIIH) Ma€ OLIBII CKIAMHY CTPYKTYpy. HalBUIIUiT peUTHHT cepel MOKa3HUKIB TaKOXK Mae
BMICT BTOPHMHHHX MPOAYKTIB OKHUCHECHHS JimiAiB i3 4-ma moctoBipHUMH 3B s3kamu (TBAAP).
TBAAP 3ab6e3neuye BHyTpilIHIO iHTerpanito nuisxom 3B’ sa3ky i3 TBAAPi (0,944; p<0,05), 3B's130k
13 CHCTEMOI0 AaHTHOKCHJIAHTHOTO 3aXHCTy 3a paxyHok kopemnsmii 3 GPO-aktuBHicTiO (-0,859;
p<0,1), a iHTerparis i3 CUCTEMOIO eHepro3abe3neueHHs IIIIXoM o0epHeHoro 38 s3ky 3 2-OGD i
SD (-0,863; p<0,1 i -0,858; p<0,1). SD 3 4-ma qOCTOBipHUMH 3B’A3KaMU TOCiae Apyre Mmicle, i
3abe3neuye 3B’ a30k LITK i3 cucremoro antnokcunantHoro 3axucry uepe3 SOD ta Bmictom GPL
(-0,830; p<0,1 1 -0,854; p=<0,1).

Ha nymky mpoBigaux 010XiMikiB e(eKTHBHICTh (DyHKUIIOHYBaHHS redox cucteMu OyAb-sIKOTO Op-
raHi3My BU3HAYAETHCS HE PIBHEM aKTUBHOCTI OKPEMHX i KOMIIOHEHTIB, a Y3IOKEHICTIO IXHBOTO (y-
HkmionyBaHHs [10]. Pe3ynpTaTi MpoBeACHOT0 KOPEIAIIMHOTO 1 KIIACTEPHOTO aHaJli3y CBITYaTh, IO
TTiJT BITHBOM BIKACOJTy OKPIM Pi3HOCIIPSMOBAHUX 3MiH aKTUBHOCTI JOCTIHKEHIX OKCUIOPEAYKTa3 MiXK
JOCHIDKEHUMH KOMITOHEHTaMH 010J0T1YHOTO 1 MEPOKCUIHOTO OKUCHEHHS! (DOPMYETHCS Y3rOMKEHICTh
ixaporo ¢yHkiionyBaHHs. OTke, TOJIOBHHI MEXaHI3M BIUIMBY BIKacOJIy CIIPSIMOBaHUI HE Ha aKTHBI-
3aIiF0 OKPEMHUX KOMITIOHEHTIB redox KOMIUIEKCY, a Ha IEPETBOPEHHS HOT'0 B €AUHY, OLIbII €(EKTHUBHY
30aMaHCOBaHy CHCTEMY.

3a cepenHIM MOKAa3HUKOM MacH 1 cepeHbOJ000BOT0 MPUPOCTY TBAPHHU OCIIIHOI TPYIH AOCTO-
BIPHO II€PEBUIIYBAJIM KOHTPOJIbHY I'PYIly, X04a i [OCTYNAINCh 3a IHTCHCUBHICTIO POCTY Ha 3aKJIFOU-
HOMY eTari gociigy (tabm. 2).

Tabmuns 2 — Iloka3HUKM POCTY TBAPUH KOHTPOJILHOI Ta AocaiiHol rpyn: M — cepeans maca, AM — cepeiHb01000B Ui
npupict Mmacu, AM% — inTeHcuBHicTh pocty (M*m, n=5)

L KonTpons Hocnin
Bik, 110
M AM AMY% M AM AMY%
0 88,2423 - - 88,2423 - -
7 195,348,0 15,3 7.8 21734165 18,4 8,5
14 486,0+34,0 41,5 8,5 540,3+14,2 46,1 8,5
21 964,3434.3 68,3 71 1166,7+13,8* 89,5 7,7
28 1237,7+44.3 39,1 32 1490,7426,2* 46,3 3,1
35 1713,0425,5 67,9 4,0 1850,3+40,8* 51,4 2.8

IMpumiTka: *- pi3HHI BiporifHa HOPIBHIHO i3 KOHTPOIBHOIO Tpymolo (p<0,05).
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BucnoBku. TakuM 9MHOM, 32 JIii BIKACOJy B CKEJIETHUX M’ sI3aX TYCEHSAT BiIOyJach MOMipHA aKTH-
Bi3allis CHCTEMH aHTHOKCHIAHTHOIO 3aXHCTy, epeBaxHo 3a paxyHok ['TIO i, menmmoro miporo, CO/L.
Bopnouac nemo nmocnabunacs i cradinizyBanack aktuBHIcTh ferigporenas L{TK (a-OGD i SD). Brim,
3a TIOKa3HUKaMHU POCTY TyCEHsITa AOCIAHOI TPYIH JOCTOBIPHO TIEPEBUIIYBAIH BiIITOBITHI TOKa3HUKA
KOHTPOJIBbHOI TPYIIU.

Taxuii mo3UTUBHUIA e(eKT, IMOBIpHO, MOB'I3aHMH i3 crenUiYHICTIO BIUTUBY Bikacoily Ha redox
CUCTEMY T'yCEH, SIKUI MOJIsArae B peasizallii MeXaHi3MiB, CIPSIMOBAaHUX Ha 301IbIICHHS e(EKTHBHOCTI il
(hyHKIIOHYBaHHS IIUIIXOM ITi IBUIICHHS 30aJTaHCOBAHOCTI OKPEMUX i1 KOMITOHEHTIB.
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BiusiHne BHKAacoJa HA aKTHBHOCTh ¢(epMeHTOB nukjaa KpeOdca, aHTHOKCHIAHTHOH cHCTeMbI U NEPOKCHIHOE
OKHCJIeHHe B MBIIIIAX Iycei

SAxoseiiuyk A.B., Pyoan A.B., lanuenko E.A.

W3yvann BimsHME BOJOPACTBOPHMOrO Hpou3BOAHOTrO BuTamuHa Kj (BHMKacoia) Ha aKTUBHOCTh JETHAPOTEHA3 IMKIIA
KpebGca m cocrosiHEe CHCTEMBI aHTHOKCHIAAHTHOHM 3aIUTHI B MBIIIEYHON TKAHHU Tyced. YCTaHOBJIEHO, YTO MOJ BIHMSHHEM
BHKAcOJIa B CKEJIETHBIX MBIIIIAX T'yCAT HaOJIONAeTCsl yMEpEeHHAsT aKTUBHU3AIMsl CHCTEMbl aHTHOKCHAHTHON 3alUTHI, TJIaB-
HBIM 00pa30M, 3a CUET TIyTaTUOHIEPOKCHA3bl U, B MEHBILEH CTENEHH, CyNIEPOKCHIIUCMYTa3bl. B To e BpeMs, HECKOIBKO
CHHM3WJIACh U CTaOMIM3HPOBANIach aKTUBHOCTH Aeruaporenas nuukna Kpebca (0-OGD u SD). Ognako, o nokasaTesiM pocTta
rycsTa ONBITHOW TPYIIBI JOCTOBEPHO INPEBBILIAIN COOTBETCTBYIOLIUE MOKA3aTEIN KOHTPOJIbBHOMN. Takoi NOJI0KUTENbHBIN
s dexT, BepoaTHO, 00YCIIOBIICH crielU(UKO BIMSHUA BUKacosia Ha redoxX cucTeMy Iyceil, KOTOPbIH 3aKIII04aeTcs B peasit-
3aI[MM MEXaHU3MOB, HAIIPABJICHHBIX HA yBeIMYeHHE d(P(PEKTHBHOCTH e¢ (YHKIMOHHPOBAHUS ITyTEM IOBBIMICHUS cOalaHCH-
POBAaHHOCTH OTJEIBHBIX €€ KOMIIOHEHTOB, YTO MOATBEPKIACTCS pe3yIbTaTaMu IIPOBEACHHOIO KOPPEIIIMOHHOTO U KIacTep-
HOTO aHajIu3a.

KnroueBsble ciioBa: redox cucrema, BUKAacoJy, JETHAPOTEHA3kl, aHTHOKCHAAHTHEBIE (PepPMEHTHI, POIYKTHI JIMIIOIEPOKCH-
JTallUM, aHTUOKCHJAHTHAsI aKTUBHOCTB, OanaHc.

Influence of vicasol on the activity of Krebs cycle enzymes, antioxidant system and peroxide oxidation in the mus-
cles of geese

Yakoviychuk A., Ruban A., Danchenko E.

Vitamin K is a family of derivatives of 1,4-naphthoquinone, which is usually seen as an antihemorrhagic remedy. How-
ever, quinone derivatives have a broad spectrum of biological activity and are used as therapeutic, antiparasitic agents and as
growth stimulators of the intestinal microflora. The level of influence of these substances depends on the structure of the side
chain, which determines the polarity of derivatives and determines the nature of their relationship with the elements of the
respiratory chain and Krebs cycle.

Industrial poultry farming, which uses highly crosses poultrycan not be effective without the use of science-based
vitamin and mineral admixtures, and vitamin K is their indispensable component. Technology of feeding fodder is
important when using these admixtures. If the one uses the prepared feed, typically preferred forms are water-soluble
vitamins.

The purpose of work was to determine the influence of a water-soluble derivative vitamin K; (vicasol) on dehydrogenase
activity in Krebs cycle and the state of antioxidant protection in the muscle tissue of geese.

Geese breed Legarda Large (White) were used as the model. Two groups (control and research), each consisting of 25
heads, were formed in 1-day age. The goslings of research group from the 3d day drank daily hydrophilic aqueous form of
vitamin K3 with a concentration of 10 mg/ L in counting 0,7 mg / kg body weight. Biological sampling was performed on the
7-, 14-, 21-, 28- and 35-th days. In the muscle of lower limbs the activity of Krebs cycle dehydrogenase was determined:
succinate dehydrogenase (SD), a-ketohlutaratdehidrohenase (2-OGD) and antioxidant enzymes: superoxide dismutase
(SOD), catalase (CAT), glutathione peroxidase (GPO) and the content of intermediate (GPL) and final (TBAAP) products of
lipid peroxidation.

The average level of a-OGD activity of goslings in the experimental group was 14,3 % lower than in the control one.
The use of derivative vitamin K; helped to stabilize this indicator: coefficient of variation of a-OGD activity of goslings in
the experimental group was 12,0 % lower than in the control one.

The average activity of SD in skeletal muscle of goslings in the experimental group was 11,4% lower than the corre-
sponding figures of the control group, and the coefficient of variation was 6,0 % lower. Thus, under the influence of vicasol
in skeletal muscle of goslings the activity of investigated dehydrogenases of Krebs cycle stabilized and decreased to some
extent.

The reaction of antioxidant enzymes on the remedy was rather specific. The average level of SOD-activity in muscles of
goslings under the influence of vicasol did not change significantly. At the same time the stabilizing effect of this indicator
was found in the experimental group of goslings: the coefficient of variation of SOD-activity in their muscles became 10,0 %
lower. Under the influence of derivative vitamin K3 dynamic of SOD-activity over time acquired a growing character
(r=0,917 (p<0,05) in the experimental group, while the control group r = 0,501).

For CAT-activity, on the contrary, on the background of close value of variation coefficient in the control and experi-
mental, in the experimental group of goslings a moderate decrease of its average level (7,7 %) was found.

GPO-activity appeared to be the most susceptible to vicasol, the average level of which in the experimental group
of goslings rose by 34,1 % and the coefficient of variation decreased by 18 %. The nature of the dynamics of this indi-
cator in the experimental group remained similar to the control one (r = 0,895 (p<0,05) and 0,900 (p<0,05) with time,
respectively).

The application of vicasolfavoured the moderate stabilization of intermediate products of lipid peroxidation GPL (coef-
ficient of variation is lower in the experimental group by 8,0 %) and monotonic decrease of their contents throughout the
experiment (r = — 0,928, p<0,05), that was not observed in the muscles of goslings of the control group.

Average content of TBA-active products both in the original homogenate and after the induction of lipid peroxidation by
ions Fe?*, under the influence of vicasol increased by 54,8 % and 41,9 % respectively. Besides, under the influence of deriva-
tive vitamin K; the content of TBAAP in the muscles of goslings in the experimental group became somewhat stabilized and
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had a decreasing over time (r = — 0,816, p<0,05). Overall, if we compare the average coeficient of antioxidant activity of
goslings in the control and experimental groups, the figure is 9,4 % higher in the experimental group.

Thus, under the influence of vicasol in the skeletal muscles of goslings a moderate activation of the antioxidant defense
system was observed, mainly due to glutathione peroxidase and, in the less degree, to superoxide dismutase. At the same
time, the activity of dehydrogenases (a-OGD and SD) decreased to some extent and stabilized.

However, according to the growth indicators, the goslings of the experimental group significantly exceeded the corre-
sponding indicators of the control group. Such a positive effect is probably due to the specific influence of vicasol on the
redox geese system, which involves implementing mechanisms aimed at increasing the efficiency of its functioning by in-
creasing the balance of its individual components.

Key words: redox system, vikasol, dehydrogenases, antioxidant enzymes, lipoperoxidation products, antioxidant activi-
ty, balance.

Haoitiwna 14.06.2017 p.
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