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NHNOJOXKEHHA

PO MMOPANOK ®OPMYBAHHSI 3BIPHUKA HAYKOBHX ITPAIID
«TEXHOJIOTI'TSI BUPOBHULTBA I IEPEPOBKHA MMPOAYKIII TBAPUHHUIITBA»

30ipHHK HAYKOBHUX Npallb € MepioAMYHUM BUAAHHIM 00csiroM 10—12 yMOBHO-IpYyKOBaHUX apKy-
m1iB, hopmatoM A4 1 BUIaeThCA ABidi Ha pik THpaxeM 300 mpuMipHHUKIB.

Jo myOmikartii y 30ipHUKY BiIIMOBITHO IO BCTAHOBJICHUX BHUMOT MPUHMAFOTHCS CTaTTi, B SIKMX BUCBIT-
JIFOIOTBCA PE3YNBTaTH HAYKOBUX JAOCHTIPKEHb, III0 MAlOTh HAYKOBE 1 MPAaKTUYHE 3HaYeHHS Ta HOBHU3HY. CTart-
T Ma€ OyTH HaIKCaHa YKPaiHCHKOIO, POCICHKOIO, aHITIHCHKOI0, HIMEIIBKOIO UM (hPaHIy3bKOK MOBOIO.

VY koxHOMY HOMepi MyOITIKYIOTbCS 2—3 OIJISAOBI CTaTTi MPOBIAHKX (axiBLUiB y cBOiil ramysi 3 ak-
TyallbHUX MTUTaHb.

Crartri 110 30ipHUKA TOAAOTRCS 10 1 Oepe3ns Ta 1 xoBTHA. Bummyck 30ipHHKIB miepedadacThes 10
1 mumas ta 1 cigas. JlomaTkoBi BUITYCKY 3a MaTepiajJaMu JIep>KaBHUX 1 MDKHApOIHUX HAYKOBUX KOH-
(epeHtii, SKi TpoBOASTHCS Y binonepkiBCcbKOMY HalllOHATBHOMY arpapHOMY YHIBEpCHUTETi, BUIAIOTh-
CsI IPOTATOM TPHOX MICSIIIB 3 JHS MOJadi MaTepiajliB y peaaKIlifHO-BUIABHUIHA BiIILI.

IMopsaaok noganHsi pyKkonuciB

Pykommcu craTeit 3a miamAcoM aBTOPIB, HA MAIIEPOBOMY Ta €JIEKTPOHHOMY HOCISIX, 3 PEICH31IMHI —
BHYTPILIHBOIO 1 30BHIIIHBOIO, MTOJJAIOTHCS BiAMOBIJAIEHOMY 32 BHUITYCK WICHY PEeIKOJIeTii (mpu3Hava-
€TBCS 32 PILLICHHSAM pPEAKOJerii), SKUi BH3Hauae peneH3eHTa abo ocoOucTo peneHsye crarti. Crarti
cuipoOiTHukiB BHAY Bi3yroTh 3aBigyBaui kadeap; cTaTTi IHOFOPOIHIX aBTOPIB CYIPOBOIKYIOTHCS
JINCTOM BiJ OpTaHi3aIlii 3a MmiamicoM KepiBHUKA.

Perien3eHT o1iHIOE CTATTIO HA BiAMOBiqHICTH BuMoram BAK i Bu3Hauae AOIIIBHICTD 11 OMyOITiKy-
BaHHsI, 32 HEOOXiTHOCTI pOOWUTH KOHKPETHI 3ayBaKCHHS IOJO TMOKPAIIEHHS POOOTH (JIOMyCKAETHCS
pyKOTHCHA perieHsis). TepMin pernen3yBaHHs — He OuTbIe 7 THIB.

[Ticns BpaxyBaHHS 3ayBa)KEHb PEICH3EHTA Ta OTPUMAaHHS TIO3UTHUBHOI PEIICH3i1 aBTOp MOZA€E CTATTIO
BIZITOBIJATBHOMY 32 BHITYCK, SIKUI TIepe/ae BCI CTATTI 3aBilyBauyy peaKiliifHO-BUAaBHIYOTO BiILTY.

VY pa3i oTpuMaHHS HETaTHBHOI perieH3ii (0e3 mpaBa J0OIpaIfOBaHHs) CTATTs 3HIMAETHCS 3 APYKY.
[Ticas HayKOBOTO pefaryBaHHS JIsl BUPABICHHS TEXHIYHUX MIOMUIIOK CTaTTs HAMIPABIISETHCS aBTOPY,
IiCJIS YOTO BUMPABJICHHI €ICKTPOHHHI Ta NANePOBUiA (3 MPaBKaMU pelakTopa) BapiaHTH CTATTi OBe-
pPTarOTHCS BiAMOBIJAIBHOMY 3a BHITYCK Ha ITOBTOPHE pearyBaHHS, 1 JIWIIE ITCIIS IbOTO PEIAKTOP Bif-
Jla€ CTATTIO HA BEPCTKY y ApyKapHio. CTaTTi IHOTOPOAHIX aBTOPIB TEXHIYHO OMPAIbOBYIOTHCS TEXHIU-
HUM PEJaKTOPOM.

Opurinan-makeT 30ipHIKa B 000B’SI3KOBOMY MTOPSIIKY HiAMHCYETHCS aBTOPOM, a CTAaTTi iHOTOPOI-
HIX aBTOPIB — BiJIITOBIJATFHAM 32 BHUITYCK.

J1o3BiN 70 APYKY HajJa€ BYCHA Pajia YHIBEPCHUTETY.

Bumorn 1o ogopmiaeHHs crarteit

3a BuMoramu 710 (paxoBHUX BUIAHB CTATTi, IO TIOJIAIOTHCS, IOBUHHI MAaTH HACTYITHI €IEMEHTH B Ta-
K1M HOCITIOBHOCTI:
. YIK.
. [IpizBuine aBTopa, iHiMiaMM, HAYKOBHUI CTYIiHB, Miclie pOOOTH, e-mail.
. Ha3pa cratri.
. AHOTaIIisA yKpaiHChKOI0 MOBOIO (10 600 3HaKIB).
. KitrouoBi ciioBa yKpaiHCHKOIO MOBOIO.
. [locranoBka npodIeMu.
. AHaJi3 OCTaHHIX TOCIIHKEHB 1 IMyOTiKaIii.
. Merta mocmimxeHHs.
. Marepian i METOIMKa JTOCITiKCHHSL.
10. OcHOBHI pe3yibTATH JOCIIHKCHHSI.
11. BucHoBKHU.
12. Criucok miteparypu (He crapimie 10 pokiB Ta He MEHIIIe 3 pKEpeN aBTOPIB AAJIEKOTO 3apyOikKs).
13. Crucoxk nitepatypu natuauneio references.
Jlst 11h0T0 HEOOX1THO 3alTH HA CalT TpaHCTiTeparii www.translit.ru i aBToMaTHIHO MTepeKIacTH
CITHCOK JIITepaTypy HaBEICHUHN y ITyHKTI 12.
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3pa3ok:

Jasumiok T.B. Po3BuTok OyXrantepchbkoro 00Ky JFOACEKOTO KaIliTally: Teopist i MeTooJoris: MoHorpadis /
T.B. laBumiok. — XKuromup: XKATY, 2011. — 508 c.

Davydjuk T.V. Rozvytok buhgalters'’kogo obliku ljuds'’kogo kapitalu: teorija i metodologija: monografija /
T.V. Davydjuk. — Zhytomyr: ZhDTU, 2011. — 508 s.

14. AHoTaris pociiicbkoio MoBoIo (He MeHie 600 3HaKiB) Mae BKIIOYATH HA3BY CTaTTi, IPi3BHUIIIE,
iHIIllau aBTOpa, KIIFOUOBI CIIOBA.

15. AHoTatis aHTiicEKo0 MOBOIO — 2 ctopinku (5000 3HaKiB), Ha3Ba CTATTI, MPI3BUIIE, HIIIATH
aBTOpA, KJITFOYOBI CJIOBA — 3 000B’SI3KOBUM TIPEICTABICHHIM ii MOBOIO OPHTIHATY Ta 3a3HAYEHHSM IIpi-
3BHIIIA, TOCAOHN Ta MiANHCY QaxiBI, sIKMH BIAMOBIJA€E 3a SKICTh MepeKyiaay. AHOTALS y BapTiCTh My-
OJmikarii cTaTTi HE BXOINUTh.

16. HasiBHicTB penensii JokTopa Hayk 000B’3KOBa.

OO0csr cTarTi cTaHOBUTH 6—8 cTOpiHOK. TekceT cTaTTi HabupaeThcst B pempakTopi Microsoft Word,
mpudt — Times New Roman Cyr, 14 pt, uepe3 1,5 inTepBanu koM 'totepHoro Habopy. Koxkna ctopi-
HKa JPYKYETbCS HA OfHOMY Ooli crangapTHOro apkyma (210x297 mm, dopmat A4); npu npoMmy JiBe
mosie — 30 MM, paBe — 10 MM, BepxHE 1 HIDKHE — 20 MM.

MPI3BULIE ABTOPA TA IHILIAJIM, 3ATOJIOBOK CTATTI, CIIMCOK JITEPATYPU —
3 BenuKoi JriTepu. [pizBuime aBTopa, iHiMiaM, HOro HAYKOBHH CTYITIHD Ta e-mail 3a3Ha9aroThCs Tepe
3arojOBKOM CTaTTi. ABTOpH BKa3ylOTh IIOBHY Ha3By HaBYaJIbHOI'O 3aKJaly UM YCTAHOBH, /i€ BOHHU
MPALOOTH (IHUB. 3pa30K).

3pazok

YK 636.2.082.31

CTAPOCTEHKO I.C., kaua. c.-T. HayK
binoyeprisecokuii nayionanvnuti azpapruii yHigepcumem
staros @ukr.net

IJIEMIHHA IITHHICTh PEMOHTHUX BYT'ATB HA OCHOBI OIITHKH IX ITPEIKIB

Buxkopucrana iiTepaTypa HOJA€THCSA B KIHII CTATTI Y MOPSAKY 3raayBaHHS DKEPEN Y TEKCTI 3a ix
HACKPI3HOI0 HyMepalli€lo 1 3a3HaYeHHsIM y TeKCTi MOCUIIaHb y KBaJApaTHUX OyXKax. bidmiorpadiununit
cricok opopmisierhest 3a ACTY TOCT 7.1:2006; mpudr 12 pt.

[HO3eMHI TIPi3BHINA B TEKCTI MTOTAIOTHCS MOBOIO OPHUTIHAITY.

Tabmuui matoTe Oyt HabOpani y nporpami Microsoft Word a6o MS Excel; mpugt — Times New
Roman Cyr, 12 pt; mmpuna — He Oinbine 14 cM; MOBHE 0OpaMIIEHHS; BUKIIOYKA TI0 IICHTPY; MaJleHb-
KUMH JliTepaMu. 3pa3ok oopMIIeHHS TaOIHLi:

Tabmum 1 — CynmyTHs Bapianisi Misk mepiogoM icHyBaHHSI MaJIUX MepPePOOGHUX MiANPHEMCTB
cepu AIIK Kutomupcebkoi 00J1acTi Ta HAsIBHICTIO CTPATErivHOI0 NJIAHYBAHHS

. 3acTocyBaHHs CTpaTeriyHoro mianysadus ( Y
Tepion y p y (Y) '
ICHyBaHHS TaK H1
KiJIbKICTB MiINPHUEMCTB (IIT.) y % KiJIbKICTB IiIIIPHEMCTB y %
Bcroro, oauHHAIE 55 78,6 15 214

®opmynu MoBHHHI OyTH HammcaHi y nmporpami Equation Editor 3.0 (ueit pegakTop € BHyTpilIHIM
penaktopoMm dopmyn y Microsoft Word); 3MiHHI MaTeMaTHYHI BEJIMYMHU B TEKCTi BiAMOBIAHO 10 do-
PMyJ1 HaOUPaAKOTECS KYPCHUBOM.

Pucynku (miarpamu, ¢oTO, MaJIIOHKN) BUKOHYIOTb y penaktopi Microsoft Word 3a momoMororo
¢ynkuii «CTBOPUTH PUCYHOK» B YOpHO-OimoMy BapiaHTi. BiH Mae OyTu po3TamoBaHuii 10 LEHTPY,
mMpHuHA — He Oibine 14 cM, 6e3 00TiKaHHS TEKCTOM. Y BHIIAJKY CKIaJHHUX KPECJIEHb iX CIiJ BUKOHY-
BatH y penakTtopi Corel Draw Bepcii He Hmxue 5.0, 32 yMOBH, 1II0 TEKCTOBI BKpaIJICHHSI BUKOHAHI Tra-
puityporo Times New Roman Cyr i po3mipom 14 mynkriB. @ortorpadii MaroTh OyTH YOPHO-OLIMME B
okpemMoMmy (aiimi «Doto». Y caMoMy K TEKCTi BKasyeTbes Micte s ororpadiii. Hassa pucynka un
(dhoTorpadii po3MILIyeTHCS i HUMU 1 HaOUpaeThes mpudToM 12, JKUPHUMU MalICHBKUMU JIITEPaMH,
yci MiAPUCYHKOBI MOSCHEHHS — CBITIMM MIPH(TOM.

I'padiku BUKOHYIOThCS y mporpami MS Excel, sk 1 pUCyHKH.

Tabmmii, pucyHkH, rpadiku, HOpMYITH TOMIIMAIOTHCS MMICIIS TOCHIAHHS Ha HUX Y TEKCTI.

Crartri, 0 He BiANOBIAAaI0Th HABEJCHUM BHMOTaM, OyAyTb BiAXWIEH] O0€3 OBEPHEHHS aBTODY.
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roaiBJjisAi TBAPUH TA TEXHOJIOI'TSA KOPMIB

YK 636.52/58.034:619:615.32

AHTOHEHKO II. I1., 1-p c.-r. Hayk

JninponempogcoKuii 0epicagHull aepapHo-eKOHOMIUHUL YHIBepCUmem
antonenko1946 @i.ua

KOBAJIBOBA 1. B., npoBiHuii Jlikap BET. MEAUIIMHA

Ooecvkuil hinian /lepocasnozo HAyKo8o-00CIIOH020 THCMUMYMY 1aO0pamopHol
OdiaeHOCMUKY Ma 6emepUuHaApHO-CAnimapHol excnepmusu

CYMICHA OIS PITOAOBABOK TA CEJIEHITY HATPIIO HA
HNPOAYKTUBHICTH KYPEN-HECYYOK TA SIKICTh ITPOAYKIIII
3A TEXHOI'EHHOI'O HABAHTAKEHHSA

Hageneni nani mono BmBYy KopMoBuXx ¢itono6aBox ditonmank, PiToXon Ta CeleHiTy HATpio B Iepioj iHTEHCHBHOI
SITIEKITaIKN KypeH-HeCydoK 3a YMOB TEXHOT€HHOTO HaBAaHT)KCHHS. BcTaHOBIEHO 30UIBIIEHHS NPOXYKTHBHOCTI Kypei-
Hecy4ok Bix 9,3 10 9,9 %, macu steus Big 1,9 10 2,5 %. 3a 6 MicsAIiB €KCIIEPUMEHTY PI3HUIS MiXK KUIBKICTIO 3HECCHHX SENb
Ha CepeIHIO HECYUKy B JOCITIJHUX TPYIax, HOPIBHIHO 3 KOHTPOJBHOIO, cranoBmiIa Bix 12,7 no 13,5 mr. Cepennst maca sienb
OTHLI JOCiTHUX Tpym 30iibiumnack Ha 3,7-4,0 %, xoBTka seup — Ha 2,8-7,4 %, seqHoi mikapanynu — Ha 5,4 — 7,8 %, inaekc
¢dopmu siers — Ha 0,8-1,2 %. Tlpenzabiiina maca Kypei-Hecydok miaBuinuiace Big 8,0 1o 8,8 % i BixnoBinHo 36imbuImIacs
Maca HermaTpaHux Tymok Bif 18,5 no 20,3 %, a Takox Maca HamiBnarpanux Tymok Bix 17,0 go 21,5 % ta maTpaHux TyLIOK —
Bix 17,9 no 20,4 %.

Kawu4osi cioBa: HeCyvicTh, TyIIKa, BAXKKI METANIU, KYpU-HECYYKH, CENICHIT HaTpito, DiTonank, diToxou.

IMocTanoBka npoo6JemMu. 301UTHIICHHIO BUPOOHHUIITBA MMPOAYKINii NTaXiBHUIITBA CIIPHUSIE HOTO iHTE-
Hcudikallisg, CTBOPEHHS BEJIMKHUX MEXaHI30BaHUX NTaxodepM 3 BUPOOHMIITBA SI€lb 1 M’ sica nTuii. Ta-
KHWii HAYKOBO-TEXHIYHHI MPOTPec 3 iIHTCHCHBHUM PO3BUTKOM CUILCHKOTO TOCIOJAPCTBA MPU3BOIUTH
JI0 BUHUKHEHHS MPOOJIEeM, OB’ I3aHUX 3 OXOPOHOI0 HABKOJHUIITHROTO CEPEIOBHINA Bia 3a0pyIHEHHS
3JIMIITKOBIMH KITBKOCTSIMH Pi3HUX XIMIYHHAX pedoBHH. J[0 TakuxX 3a0pymHIOBAYiB, BMICT SIKHMX IIiUIATA€E
TiTi€EHIYHOMY KOHTPOJIO Y TIPOJOBOJIbYI CUPOBUHI Ta Xap4OBUX MPOYKTaX, HAIEKATh, TIEPIII 3a BCE,
Bakki MeTanu. Oco0nrBe 3HAYCHHS Cepell HUX Ha/IaloTh CBUHINKO, KaaMilo, IUHKY, Mifi, pTyTi Ta iH.,
SIKI MAIOTh BUCOKY TOKCHUYHICTH, 3/IaTHICTh HAKOITMIYBATHCH B OPTaHi3Mi 3a TPUBAIOTO HAIXOKCHHS
3 Xap4yOBUMH IpoAyKTamu [1, 2].

AHaji3 ocTaHHiX gocikeHb i myOmaikaniii. BpaxoByioun eKoJOT1UYHHHA CTaH HABKOJIHMLIHBOTO
CEpEIOBUINA, HA BEIMKUX TEPUTOPISAX YKpaiHU Iy’Ke TOMUPEHI SHASMIUHI 3aXBOPIOBAHHS 3YMOBJICHI
HEJIOCTaTHIM BMICTOM Y IPYHTax, BOJHHUX JDKepenax 1 pocauHaxX pyxoMux (GopMm OIOTHIHHX MIKPO-
€JIEMEHTIB a00 HAJUIMIITKOM IX aHTarOHICTIB Ta MOJIOTAHTIB, SKi B CBOIO YEPT'y HETaTUBHO BIUIMBAIOTH
Ha CTaH Ta 37I0POB’ A Kypei-Hecy4oK Ta JroanHu. Ha chorofHi akTyabHUM MUTAHHSAM JUISI CY9acHOTO
NITaXiBHUIITBA € MpobieMa 3a0pyTHEHHSI KOMOIKOPMIB, ITPYHTIB Ta BOJIH IJISI KypeH-HECYUIOK CITOITyKa-
MU Ba)XKUX METaJIiB, SIKi HETaTHBHO BIUIMBAIOTHh Ha (izionoriuni QyHKIii opraHiB i TKAaHWH Ta SKICTh
npoaykiii. ToMy mepes crieriaictTaMy NTaxiBHUITBA Y KpaiHU MOCTABICHO 3aBJIaHHS OTPUMYBATH HE
JIUIIIe HOPMOBAHY IIIO/I0 MOKUBHUX PEUOBHH MPOAYKIIIIO NTaXiBHUITBA, a U 3 JTIKyBaJIbHUMH BJIACTH-
BoCcTsIMH. Bike chorogni Ha nraxodadprkax 3ampoBaKeHO BUPOOHUIITBO SEIH Ta M sca 3 IIiABHIIE-
HUM BMICTOM CEJICHY, MOy, BiTaMiHIB, @ TAKOX 3HWKCHOIO KOHIICHTPAIII€I0 CIIOJYK BAKKUX METANIB 1
xoJectepuny [3, 4].

Ycrmintae BUPOOHUIITBO XapUOBUX SI€Nb 1 PO3BUTOK NTAXIBHHUIITBA MOXE 3IHCHIOBATHCS 33 paxy-
HOK BHUKOPHCTaHHS CyYaCHHMX BHCOKOIIPOJYKTHBHHUX KPOCIB Kypeil Ta BJIOCKOHAJICHHS PAIliOHIB 3a
MO’KMBHUMU pedoBHHaMH. Ha cydacHoMy erari B bOMY HampsMKY OCOOJMBO MEPCIEKTHBHUM € BU-
KOPHUCTAHHS €KOJIOTigHO Oe3neuHux, Oionoriyao aktuBHUX pedoBHH (BAP), omaumu 3 sxkux € dito-
naHk Ta PiToX0MN y MOEAHAHHI 3 aHTHOKCHIAHTOM CEJICHOM [5, 6].

© Aurtonenxo IL. I1., KoBaanosa 1. B., 2016
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MeTo10 po00TH OYJI0 JOCIITUTH BIUIUB CEJICHITY HATPIIO Y MOEAHAHHI 3 KOPMOBUMHU (hiTOH00aB-
kamMu Ditonank Ta PiTOXON HA MOKa3HUKH NPOSYKTUBHOCTI Kypei-HECYUOK 32 TEXHOT€HHOTO HaBaH-
Ta)KeHHS HABKOJIMIIHBOTO CEPEIOBHIIA CIIOTYKAMH Ba)KKHX METaiB.

Marepiaj i MeToauka gocaigxeHHs. J1ocimKeHHS TPOBEICHO HA KypsaX-HECYUKax MOpPoand All-
Jepcbka cpibiscta, B ymoBax npuBatHoro rocogapctsa TOB «TAI'P» BinsiBcekoro paiiony Omechb-
KO1 0o0JacTi.

3a OPUHIUIIOM TPYI-aHajIoriB 0yio chopMOBaHO 4 IpymH: OJHY — KOHTPOJBHY 1 TPU IOCIIIHI
(mo 60 TomiB y KOXHIN). YMOBH TOJIIBIII Ta YTPUMaHHS KypeH-HECYJOK yCiX TPyIl BiIIOBiJaIHN BETe-
puHapHO-caHITapHUM HOpMam. [ITHIIO KOHTPOJBHOI Ta AOCTIAHUX TPYI YTPUMYBAIH B KIITKOBUX
Oarapesx. LLlinpHICTD OCAIKK NTULI — 3TiJHO 3 ICHYIOUUMH HOPMAaMH.

TomiBimo TWTHI 3MIWCHIOBAIM TOBHOITIHHUM KOMOiKOpMOM. KypH-HECYYKH TEepIIoi ITOCIiIHOT
rpynu AOAATKOBO IO OCHOBHOTO pallioHy OTPUMYBaJH cejleH y 1031 0,2 MI/KT CyXOi pedOBUHH KOMOi-
KopMy. Sk JpKepeno celleHy BUKOpHCTOBYBaiM ceneHIiT Hatpito (TY-6-09-1315-76), 3 koedinieaTom
MepepaxyHKy €IeMEHTY B cisib 2,2 [6]. JlobaBKy peTeNnbHO mepeMintyBain 3 koMOoikopmoM. Kopm 3ro-
JTOBYBAJIH 3T1THO 3 iICHYIOUMMH HOPMaMHU.

KypsiM-Hecyukam apyroi JOCHiZHOT TpYyMU 3roJ0BYBajiH MOBHOLIHHWNA KOMOIKOPM i BHUIIOIOBAJIH
(ditonpenapatu diromank, Pitoxon (TY Y 10.9-32490422).

diTonaHK sABIISLE COO0I0 CKIAAHY KoMItosuiiro cemMu 10 % HacToliok Ha 40 ° eTHIOBOMY CIHPTI
OKpPEMO B3ATHX JIKAPCHKUX POCIHH Yy 33JaHOMY CIIiBBITHOIICHHI (KOpEHsS PEBEHIO, KOPEHS MiBHUKIB
Ca/IOBHX, KOPEHSI OMaHy, 0001BHHKA TPHIIMCTOTO, KPOILy 3alallHOro, MAaBIii JiKapchKoi 1 O0TUTronoBy
TIIMUCTOTO0), DITOXO0J — BOAHMI €KCTPAKT JIIKAPCHKUX POCIHMH, MICTUTh TPaBy TPUITUKIB, KBITH IIMHU-
HY TICKOBOTO Ta MUXMO, CyJb(aT MarHiro, HaTpil0 cajilmiar, reKcaMeTHICHTETpaMiH, HaCTOSHKY
M’SITH TIEPIIEBO1, HACTOSHKY BaJepiaHu 1 MIILEPHH Y 103aX, 0 HE IEPEBUILYIOTh 3aralbHONPHIHATHX
JUTsl BAKOPUCTAHHS y TOMEOIaTii 1 03BoJIeHUX (apMakorneeto [7]. ditonpenapaTy 101aBaad y BOIY 13
PO3paxyHKy MO 2 Kparuti KO)KHOTO TperapaTy Ha OJTHY TOJIOBY.

KypsiM-Hecyukam TpeTboi HOCHiAHOl rpyny JOJATKOBO JO OCHOBHOTO pAIliOHY JaBaiiil QiTompe-
napatu @itonank Ta GiTOX0N y MOETHAHHI 3 CEJICHITOM HATPIIO 32 aHAJIOTTYHUMH J103yBaHHIMH.

Ilix yac mpoBeAeHHS AOCTIIKEHh BPaXOBYBAIHM HACTYITHI IMOKA3HUKH: MOP(OIOTIUHI MOKA3HUKU
A€1b, IEYHY TPOJYKTUBHICTD Kypeii-HeCY4OK, JKUBY Macy NTHLI Ta ii M’sicHi sikocTi [9, 10].

[IpoayKTHBHICTE HECYUOK BU3HAUYANHM LIOJCHHO 3 ypaxyBaHHIM BCiX 3HECEHHX SI€Lb; MACy SI€Lb —
MUISIXOM 3BaKyBaHHAIM 30 IITYK SIEMH Bill KOKHOI TPYITA HAMPUKIHIT 00JIIKOBOTO TIEPiOy 3a JTOTIOMO-
roro a"amiTuaauX Tepesis BJIKT-500; ToBmUHY MIKapaymy — 3a JOIIOMOTOIO TBHHTOBOTO MIKpOMET-
pa MK-25 (ToBIIMHY TYIOTO Ta TOCTPOTO Kparo sI€lb y CepelHii YacTHHi, HE MEHIIE TPhOX BHMIpiB);
MTO37IOBKHIH Ta MOTIEPEKOBHU TiaMeTp UL — 3a JOIIOMOTOI0 MMTaHTeNbIUPKYIIsL. [lepen mpoBeaeHHM
KOHTPOJBLHOTO 320010, IITHITI0 BUTPUMYBAJIH 0€3 KOPMY BIIPOJIOBXK 12 TO7I.

JoTpumyBanucsi IPUHLIUIIB O10€THKH BiAMOBIIHO 10 BUMOT €BPOMNEHCHKOT KOHBEHIIIT 13 3aXHUCTY
eKcriepuMeHTaNbHUX TBapuH (86/609 €C€C) [8]. PesynbTaTn qocimKeHb HaBEIEH] 3TiIHO 3 BUMOTaMHU
mo10 Mi>KHapOIHOT CUCTEMH OAWHHIIH Ta CTATUCTHYHO OOpOOJICHI 13 3aCTOCYBaHHIM KOMII FOTEPHOT
nporpamMu MS Excel. BiporigHicTs pi3HUII MiX IpynaMu 3a Pi3sHHUMH MOKa3HUKaMH OLIHIOBAIH 3a
kputepieMm CTbIoJICHTA.

OcCHOBHI pe3yJbTaTH AOCTIIKeHHA. 3TiTHO 3 TPOBEACHUMH JOCIIHKCHHSIMH MOKEMO CKa3aTH,
110 3a TMOPIBHSAHHS OCHOBHUX MOP(OJIOTIYHUX XaPaKTEPUCTHK SEIh, OJCPKAaHUX BiJ Kypeh-HEeCYUoK,
3a 1oJaBaHHs [0 PalioHy MpenapariB ceneHiTy Hatpito Ta ditonank i @itoxon, Maca sifLs Ta OCHOB-
HUX MOTO0 KOMITOHEHTIB 3pocTae (Taoi. 1).

AmHani3 maaux Tadnwmii 1 CBiAYXTS, IO 3a BKJIIOUYCHHS B PAIliOH KypeH-HECYJOK MePIIoi JOCIiTHOT
TPyNHU CEJICHITY HATPil0 MOKAa3HUK Maca s€lb HAIPUKIHII AOCTiIKeHHA 301nbpuBes Ha 1,9 % mopis-
HSHO 3 KOHTPOJIBHOIO TPYMOI0. Y Kypei-HecydoK ApYroi AOCHiAHOI rpymu TakoX crocrepiraiu 30i-
JBITICHHS MACH SIENH TOPIBHSIHO 3 KOHTPOJILHOIO TpyIoo Ha 2,3 %. AHanoridyHa CUTyallis crocrepira-
Jach 1 y Kypei-HecydoK TpeThoi mochignoi rpymu. Pisnuns cranosuna 2,5 % (p<0,001). Cnig Bigmi-
TUTH, TIO 31 301IBIIEHHSIM MacH SHUIISI 30UTBIIYETHCS 1 Maca HOTo CKIIAJJOBUX YACTHH.

Tak cepemHs Maca KOBTKa SIEIb Kypeh-HECYIOK MEPIIOi JOCTITHOI TPYIH, SIKUM 3T0JIOBYBAIH CE-
JIEHIT HATPito, 30umbITIIIach Ha 2,8 %. Y Kypeh-HeCYyJOK Apyroi JOCIIIHOI TPYITH, SSKUM daBaiu ¢iTo-
JN00aBKH, TaKOX CIIOCTEpiraiau 30UIbIIEHHS CepelHboi MacH koBTKa Ha 7,4 % (p<0,001). V tperiit
JOCHiTHIHM TPyIi, 0 palioHy SIKOi BBOJMIM CEJICHIT HATPil0 y MOeAHAHHI 3 (iTogo0aBKaMu, cepeaHs
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Maca JKOBTKa 30iabinniack Ha 7,0 % MOPIBHAHO 3 KOHTPOJLHOK Ipynor0. [ToKa3HUKH SKOCTI S€Ib
Oe3mocepeIHbO 3aJIeKATh SIK B1JI MACH SIMLIS, TAK 1 TOBIIMHM MIKapalyIy Ta il Macu.

Tabmuns 1 — Mopdostoriuni XapakTepHCTHKH sienb Kypeii-Hecy4ok (M+m, n=30)

I'pyna ocimipKeH s

IToxa3uuk KOHTpOJIbHA mocmigHa I nociigna I1 nmocmigna I11
[I0YaTOK | KIHEIb OYaTOK KiHEIb IIOYaTOK KiHEIb IOYaTOK KiHEIb
Maca sielip, 59,4+0.32 | 60,3+0,01 | 59,0+0,25 | 61,4+0,23*** | 59 0+0,08 | 61,6%**+0,16 | 59,3+0,104 |61,7+0,071***
Maca xoBtka, r | 16,4+0,33 | 17,4+0,13 | 16,7+0,34 | 18,1+0,27* | 18,0+0,23 |18,8+0,057***| 16,8+0,32 | 18,7+0,27%***
Maca 6inka, r 36,0+0,21|36,0+0,21 | 35,4+0,63 | 36,0+0,33 | 34,2+0,27 35,7+0,21 35,6+0,34 35,8+0,36
HMH?C;‘ HKAPATY™ 17 0340,24 | 6,940,08 | 6,840,33 | 7.440,19% | 6,740,17 | 7.240,09%* | 7,1£0,035 | 7,3%0,00%*
Ianexc popmu,
%

ToBmuHa s€euHOT
HIKAPATYITH, MM

76,2+0,41 (76,240,036 77,0+0,05 | 77,3£0,92 | 76,9+0,62 | 77,0£0,23* | 76,8+0,21 | 77,0+0,14%**

0,317+0,012| 0,33+0,009 | 0,325+0,01| 0,328+0,016 | 0,318+0,03 | 0,313+0,02 |0,325+0,005| 0,332+0,012

IMpumitka: * — p<0,05; ** — p<0,01; *** — p<0,001 BiAMIHHOCTI JOCTOBIPHI MOPIBHIHO 3 KOHTPOJIBHOIO TPYIIOIO.

Sk BUAHO 3 OTPUMAaHUX PE3yNbTaTiB, IOKA3HUK MAcH SIEYHOI IIKApaTyny 301IBIIKMBCS HAPHUKiHII
TOCITITy Y Kypel-Hecydok mepinoi mociigHol rpynu Ha 7,8 % (p<0,05) mopiBHSHO 3 KOHTPOJIEM.
VY kypel-HecydoK ApYyroi JOCTIMHOI Tpynu SKUM JaBaid (iToM00aBKHM TAKOX CIOCTEPIranoch 301Tb-
LICHHS MOKa3HWKAa MacH S€YHOI IIKapaixynu Ha 5,4 % HampuKiHLI JOCHigy. AHajoriuHa TeHICHIIiS
1010 301JIBIICHHS MacH SIEYHOT IIKapaxynd Ha 6,2 % crocrepiraiach y Kypel-HEeCy4oK TPeThol J0c-
JIHOT TPYIIH, SIKUM 3rOZ0BYBAJId CEIICHIT HATPIIO Y MOEAHAHHI 3 (hiTOmpenapaTaMH.

VY Kypel-Hecy4oK SIK APYroi JOCIITHOI TPyIH, SKUM JaBainu (HiTOH0OABKH IMOPsI 3 OCHOBHHM pPallio-
HOM, TaK 1 TPEThOI DOCITHOI IPYIH, SKUM 3TOJ0BYBAJIM CEJICHIT HATPIIO Y MOEAHAHHI 3 (iTOoH00aBKAMH,
MOKa3HUK iHAEKC (HOpPMHU S€lb OYB BIPOTiAHO BHIIE, IMOPIBHSIHO 3 KOHTPOJBHOK TPYIIOH, 1 CTAHOBUB
77,0 % BianoBinHO. Y KypeH-HEeCY4OK MepIIoi JOCTiJHOI TPYIH, B PamioH SIKMX BBOIMIM CEJICHIT HATpilo
JOCTOBIpHMX BiMIHHOCTEH Bii KOHTPOJIBHOI IPYIH 3a IIUM MOKa3HUKOM HE BiAMidaIn.

[Ipu BUBYCHHI CepeaHBbOI MacH OlJIKa SE€lb Ta TOBIIMHH SE€YHOI IIKAPaIyNyd BIPOTiIHOI Pi3HUII
MIDX JIOCIIITHUMH Ta KOHTPOJIBHOIO TPYIIaMH Kypei-HeCydOK He BCTAHOBIICHO.

Otxe, Ha OCHOBI IPOBEJCHUX JOCIIKEHb MOYKHA 3pOOUTH BHCHOBOK, 1110 TIPH 3aCTOCYBaHHI CEJICHITY
HATPIlo, K OKPEMO, TaK 1 y IOETHaHHI 3 KOpMOBUMH (hiTomoOaBkamu Ditornank Ta PiToxom y nepiof iH-
TEHCHBHOI SUIICKIIAJIKH KypeH-HeCY4OK CIIOCTEPITacThes 30UTBIICHHS HE JIUIIE MACH S€Ih, B OCHOBHOMY 32
paxyHOK Macu Oinka i )KOBTKa, a i MacH si€4HOl ImKapaaynd. MOXXIMBO e MOSICHIOEThCS TTO3UTHBHOIO
B3aEMOJIIEI0 CETIEHITY HATPil0 Ta KOMIIOHEHTIB KOpMOBHX (hiTono6aBok ditomaHk i Ditoxod, B pe3yabTari
YOro BiIOYBAETHCS Kpallle 3aCBOECHHS OPTaHiZMOM KypeH-HECYJOK TOKUBHUX PEUOBHUH KOPMY, SIKi HEOO-
XiJHi 7151 yTBOPEHHS O1JIKa Ta KOBTKA B YMOBaX TEXHOTCHHOT'O HABAHTAKECHHSI.

OnHUM 3 OCHOBHHX ITOKa3HHUKIB MPOAYKTUBHOCTI Kypei € HecydicTh (puc. 1).

26,5
26
255
25
24,5
24
73,5
23
22,5
22

wryk/mic.

165 193 221 249 227 305

=@ + KUHIPU/IbHd == 0C]iHd | = <@==2001aHdll «+-@ -+ pociiaHalll

Puc. 1. lmnamika Hecy4yocTi Kypeii-Hecy4oK.
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AHaTI3yI0YH pe3ysbTaTH BIUTUBY HAa HECYTICTh KypeH-HECYUIOK CEJICHITY HATpPII0 Y IMOEAHAHHI 3 KOp-
MoBuMH (iTomobaBkamMu DitomaHk Ta DITOXOT MOKEMO 3pOOUTH BUCHOBOK, IO MPOTITOM ITPOBEICHHS
JOCTI Ty CTIOCTepirayiv 301IbIIeHHS MPOAYKTUBHOCTI Y BCIX JOCHIAHUX TPyNax Kypeh-HeCydoK MOPiBHIHO
3 KOHTPOJIbHO!0. TaK, y TIepIii TOCTITHIN TPy, B pamioH SKUX BBOJMIM CEJICHIT HATPiIO0, HECYJiCTh 30i-
JRIIIAChk Ha 9,5 %, y Kypei-HeCyqIoK APYroi JOCHIAHOI TPYIH IPH 3aCTOCYBaHHI (HiTOJ00aBOK CIIOCTEPi-
raeTbest 30UTbIeHHs Ha 9,3 %, B TPETill IOCIiAHIN TpyIIi, 32 yMOB 3aCTOCYBAaHHS CEJICHITY HATPIIO Y MOE-
HaHHI 3 $iTog00aBKaMH, TPOTYKTUBHICTD 301IITIIIACH HA 9,9 % TMOPIBHSHO 3 KOHTPOJIBHOIO TPYIIO Ha-
TIPUKIHIT 1ocTimy. Tak B KOHTPOJBHIN TPyIl CIOCTEPIracThesl BiJICTABAaHHS 3a 6 MICSINB €KCIICPUMEHTY,
TIOPIBHSHO 3 JTOCHIHUMH, CEPEIAHS PI3HUIIL MiXK KUTBKICTIO SI€Ih B MIEPIIiH TOCTiHINA CTAHOBHUTH 13 IITYK,
B JIpyTiit gocmimHiid — 12,7 mTyk, a B TpeTiit gocmimuii rpymi — 13,5 mTyk. s nrcTaecathox rofiB Kypei-
HECYYOK I1e ekBiBasieHTHO 780, 762 Ta 810 mTYyK s€pb BIAMOBIAHO, IO 3a po3aApiOHuMH miHamMu [V kBap-
tairy 2016 poky cknanae 12,48; 12,19 ta 12,96 TiC. rpH BiINOBIIHO.

HampukiHIi ekcriepuMeHTy MPOBOIWIA KOHTPOIBHUN 3201l Kypei-HEeCYyUOK 3 METOI0 BU3HAYCHHS
TOBapHUX SAKOCTEH TYIIOK (TalII. 2).

Tabmus 2 — ToBapHi sikocTi Tymok Kypeii-Hecydok (M+m, n=60)

I'pyna nocnimxeHHs
IToxazHuk KOHTPOJIbHA nocmigna | nocmigna I1 nociana 111
LIT. % IIT. % IT. % IIT. %
Bceboro 60 100 60 100 60 100 60 100
1-a kareropist 45 75 52 86,7 49 81,6 56 93,3
2-a KaTeropis 12 20 7 11,7 9 15 4 6,7
Hecrannaprai 3 5 1 1,6 2 3,4 - -

SK mokazanu Ham AOCHiIKEHHS, BHUKOPHUCTaHHS KOMOIKOpPMIB 30arad€HHX CeJIeHOM Y 1031
0,2 mr/kr ta ¢itonpenaparamu @itonank i PiTOX0N HO3BOIMIO 301UMBIIMTH HA 15,5 % KINBKICTB TY-
mok 1-1 ToBapHOi Kareropii B mepmiiid Ta Ha 8,9 % y apyriil MOCHIIHUAX TpyIax MOPiBHIHO 3 KOHTPO-
JIBHOIO, a 32 CYMICHOTO 3aCTOCYBaHHs CEJICHITY HaTpito Ta ¢iTomobaBok dDitonank i itoxon y TpeTiit
JocmigHii rpyni — Ha 24,4 %. Kpim Toro, 3acTocyBaHHS KOpMiB, 30araueHuX CEJICHITOM HATPIiIO i
¢ditonpenapatamu diTonaHk + DiTOX0J 103BOJIKIO HE JIMIIE MIHIMI3YBAaTH KUJIbKICTh HECTAHAAPTHUX
TYIIOK, @ ¥ 3armo0irio MOXJIMBOCTI iX IOSBH, IO MiATBEPDKYETHCS pe3yiabTaTaMU BiJICYTHOCTI He-
CTaHJAPTHUX TYLIOK B TPETiH AOCHIAHIN TPyi.

Ilix gac orminkm mepea3abiifHOrO KIIIHIYHOTO CTaHy NTHII 3BEPTAX yBary Ha ii OBEMiHKY, peak-
Iif0 Ha 30BHINTHI TOJPa3HUKH, PYXJIUBICTh, AaKTHBHICTh, PUHOM KOPMY Ta BOJIH, TIOJIOKCHHS Tija Ta
TOJIOBH, CTaH OINEepeHHs (0COOIUBO HABKOJIO KIIOAKH), KOJIp IWIKipH, GopMy 1 BeMUUMHY IpebiHLs, Ha-
SBHICTb BUTIKaHb 3 IPUPOJHUX OTBOPIB, MIrMEHTALII0 36004 i WIKIpU HIT, MOCTi, YaCTOTY 1 THUI JH-
XaHHs, HAsABHICTH XPHIIIB, CTAH HIT 1 cyriio0iB. Ilepen3abiitHuii ormsg Kypel-HeCydoK KOHTPOJIBHOI Ta
JOCHITHUX TPYN CBIAYUTH MPO TE€, IO KYpPH-HECYYKH aKTUBHO PyXallUCh, aJIcKBaTHO pearyBald Ha
30BHIIIHI TOJPAa3HUKH, aKTUBHO MPUHMAITd KOPM Ta BOAY, MOJIOKEHHS Tijla Ta TOJIOBH — IPUPOJIHE SIK
B CTaHi CIIOKOIO, TaK 1 IiJ 9ac pyxy, Mip’ SHUH MOKPUB YUCTUH, CYXUH, IPUIIATAE 0 Tija, BUAUMI CIIH-
30B1 000JIOHKH OJ1110-pOKEBOTO KOILOPY, BUTIKAHB 3 OUeH HE BUSABHIIH, 13600 Cyxuid, rpebeHi 01imo-
POKeBi, TIOBEpXHi KiHIIBOK CyXi, 0e3 yIIKOIKeHb Ta HAOpsKiB, AMXaHHS O€3 XpUIIB, TeMIepaTypa
TiJla KojauBaiach B Mexax Bim 41 mo 42 °C. Crmin 3BEepHYTH yBary, o y Kypeh-HECYJOK JTOCIiTHUX
TPyl HE BUSBICHO PO3JIaiB IUTYHKOBO-KHIIKOBOTO TPAKTy B PE3YJbTATI 3TOAOBYBAHHS CEJICHITY Ha-
TPiIO SIK Y MOE€JHAaHHI 3 KOpMOBHMH (piTomobaBkamu ditomank 1 PiToxom, Tak i 32 OKPEMOro ix cIo-
xuBaHHs. CrocTepira€ThbCs MO3UTHUBHHUN BIUIMB HA MOTOPUKY HPOLECIB TPaBJICHHS, TOMY IOCTIX Y
Kypei-HeCy4JOK JOCIiTHUX Tpyn OyB MOMIpHO TYCTHH Ha BiAMIHY BiJl KOHTPOJILHOI TPYIH — TTOCIIT
OyB piIKUN 3 HEMIPUEMHHUM CICIU(IYHAM 3allaXOM YOPHO-3€JICHOr0 KOJIbopy. Ilig dyac mpoBeaeHHs
JOCIHiTy BUMAKIB 3aXBOPIOBaHHS UM 3aru0eni Kypeii-HecydoK He CIIOCTepiraiy.

Jns miaTBeppKeHHS TIOTE3H MPO CIPUSATIMBHI BIUIMB KOPMIB 30aradeHUX CIOTYyKaMHU CEIICHITY
y MoeHaHHI 3 KOpMOBUMH (piTogobaBkamu ditomank i PiToxos Ha (i3100TIUHI IPOIECH B OpraHi3Mi
Kypei-Hecy4oK, HaMU POBEICHO aHaJli3 Pe3yNbTaTiB OLiHKM OCHOBHUX XapaKTEPUCTHUK TYIIOK 1 BHY-
TPIIIHIX OpraHiB MiAgocaiaHol nTuili (Tadm. 3).
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Tabmuns 3 — Maca Tymok i Aesikux BHYTPillIHiX opraHiB Kypeii-Hecy4ok (M+m, n=5)

I'pyna nocumimkeHHs

Toka3HUK KOHTpOJIbHA JociinHa | jocaigna 11 jocaigna II1

abc. % abc. % abc. % abc. %

[Mepensabiiina maca, T | 1766,7+18,3 | 100 | 1908,3+23,1* 100 1915,0£27,1*% | 100 | 1922,3+14,2** | 100

Maca Tymox nenatpa- | 31 71305 | 810 | 1697.0425.6%* | 889 | 171504333+ | 89.6 | 17222422.4%% | 89.6

HHUX, T

Maca Tymok HamiBna- | 306,98 5 | 740 | 15433£19,1%% | 809 | 15283+25.6% | 79.8 | 1588.0421,1%% | 82.7

TpaHHX, T

HMHa;arTy"m TaTpa- | 113334031 | 64,1 | 1336,7423,3% | 70,0 | 1343,3+23,2%% | 70,1 | 1364,4%19,7%% | 71,0
Maca nediHK, T 39633 | 2.2 42,730 22 43,8422 23 44,0423 23

Maca cepis, T 99407 | 30,6 11,120,7 0,6 11,7+0,7 0,6 11,9412 0,6

Maca ttyHouKa, © 31,02,1 1.8 31,1422 1,6 31242,1 1.6 35,7432 1.9

Mpumitka: * — p<0,05; ** — p<0,01 BixMiHHOCTI JOCTOBIPHI ITOPIBHSHO 3 KOHTPOJIBLHOIO TPYIOIO.

3a ganumu Tabnuui 3 BHIOHO, IO 3a MAacol0 OKPEeMHX BHYTPIIIHIX OpraHiB, a caMe MEYiHKH,
cepIrsi, MUIYHOYKA JOCTOBIPHUX BiIMIHHOCTEH MiXK KOHTPOJBHOIO Ta MOCIITHUMHU TPyHaMH BUSIB-
neno He Oyno. Ciin 3a3HAYMTH, IO 3a BKIIIOYCHHS B PallioOH Kypeh-HEeCYJOK IMEepIIoi TPyIu cefe-
HITY HaTpito nepensabiiiHa maca Oyna Ounpmoro Ha 8,0 % MOPIBHSAHO 3 KOHTPOJBHOIO T'PYIOIO.
VY Kypen-HeCydoK Ipyroi AOCHiAHOI TPYMH, SKUM JaBalid (iTOM0O0ABKH, TAKOK CIIOCTEPIrainu 30i1b-
IIeHHS TIepe3abiifHOl MacH MOPIBHSIHO 3 KOHTPOJBbHOIO Tpynoro Ha 8,4 %. AHaNOTIYHA CUTYyAaIlis
crocTepiranach i y TpeTil AOCIIIHIN I'PyIIi, sSKif 3ro0ByBaji CECJICHIT HATPIIO Yy MOEAHAHHI 3 (i-
TopobaBkamu, nepea3abilina Maca Takox 30inpmmnace Ha 8,8 % (p<0,01) mOpiBHSAHO 3 KOHTPOJIb-
HOIO TPYIOI0 Kypel-HEeCYUOK.

AHaJi3yl0un MOKa3HWK MAacH HEMaTpaHUX TYIIOK MOXEMO CKa3aTH, IO MOPIBHIHO 3 KOHTPOIb-
HOIO TPYIOIO, Y JOCHIJHHUX TPYI Kypel-HeCy4oK CIoCTepiranoch xapakrepHe 30inbmieHHs. Tak y Ky-
peii-Hecy4uoK Mmepioi JOCTiJHOI TPYIH Maca HemaTpaHuX TYIIOK 30inbiumiacs Ha 18,5 %, apyroi noc-
nigaoi — Ha 19,8 % Ta Tpethoi qocmiaHoi — Ha 20,3 % (p<0,05) BiamoBigHO.

3a BBeIeHHS [0 palliOHy Kypel-HeCy4oK MepIIoi JOCTiIHOI TPYIH CENIEHITY HATpilo Maca TYLIOK
HamiBIaTpaHUX JOCTOBIPHO 3pOciia BiIHOCHO KOHTposbHOI rpynu Ha 18,1 %. B mpyriii mocmigniit
IpyIi IpH 3aCTOCYBaHHI (iTo100aBOK Maca HaIliBIaTPaHUX TYIIOK 30iibmniack Ha 17,0 %. 3a ymoB
CYMICHOTO 3aCTOCYBaHHS CEJICHITY HATpilO0 Ta (iTom00aBoOK y KypeH-HEeCY4OK TPEThOl TOCIIIHOI Ipy-
[T MU CTIOCTEpiraeMo 301NbIIEHHS] MacH HaliBHaTpaHux Tymwok Ha 21,5 % (p<0,01).

Sk mokazamm pe3yibTaTH JOCIiDKEHb, Maca MaTpaHuX TYIIOK WMOBIPHO 3POCTaE y Kyper-HECYdoK
rieprnoi gocmiaaoi rpynu Ha 17,9 %, npyroi mociimHoi — Ha 18,5 % Ta Tperhoi mocuimHoi — Ha 20,4 %
(p<0,01).

TakuM 4YMHOM MU MOKEMO IPHUITYCTUTH, IO 30aradueHHs palioHy Kypei-HEeCydOK CEeJICHITOM HaTpilo
Ta ¢iTogodbaBkamu ditomnank i GiToxom, T0 CKIAMY SIKHX BXOAUTH 3HAYHA KUTHKICTH O10JIOTTIHO aKTHBHUX
PEYOBHH, B TOMY YMCIi Makpo- 1 MIKpOeIeMeHTH, BiTaMiHH, eipHi o1ii, cprsie KOMIUIEKCHIH Aii Ha opra-
Hi3M 1 BiIOBITHO MO3UTHBHO BIUIMBA€E Ha MepeA3adiliHy Macy MTHLI, TOBApHY KaTEropiro TYIIOK, 1 5K pe-
3yJbTaT — MPUBOANTS 0 30LIBIIEHHS MACH HETIATPaHUX, HAIIBIATPAHHUX Ta MATPAHHUX TYIIOK.

BucHoBkH. Sk cBiguaTh pe3yJabTaTH HAYKOBUX JAOCHTIIKEHb, KOMIUIEKCHE 3aCTOCYBAaHHS KypsM-
HECy4KaM B MepioJl aKTUBHOI SMIEKIaIKi KOpMOBUX (itogo6aBok Pitonank, PiToxon 1 ceNeHiTy HaTpito
MO3UTHUBHO BIUIMHYJIO Ha MOP(OJIOTIYHY XapaKTePHUCTHKY SI€llb, 1€ M ATBEPIKYEThCS 301IBIICHHAM iX Ma-
cu 110 2,5 % (p<0,001), sxoBTKa — 110 7,4 % (p<0,001) 1 sseqnoi mxapamymm xo 7,8 % (p<0,001). Hecydicth
Kypel 30inpmmnack Ha 9,9 %. KpiMm Toro cymicHe 3acTocyBaHHS B paLliOHI Kypei-HECYUOK CENIeHITy Ha-
Tpito Ta ditonodaBok Ditonank i PiToxon O eheKTUBHO BIUIUBAE HA Mepea3adiiiHy Macy NTHL, Macy
HellaTpaHUX, HaIlIBIATPaHUX Ta AaTPaHUX TYLIOK MOPIBHSHO 3 IX OKPEMUM 3aCTOCYBAHHSAM.

[TepcriekTHBY MTOAATBITHX JOCIIHKCHB MMOJATAI0OTh Y BUBYCHHI i1 KOPMOBHX (hiTOTO0ABOK Ta ce-
JICHITY HaTpilo Ha OUIKOBHUI OOMiH B TIepioJ] iIHTEHCUBHOI MPOIYKTUBHOCTI Kypel-HeCyqoK.
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CoBMecTHOe AeiicTBHe (pUTOI00aBOK U CeJIeHHTA HATPUSI HA MPOAYKTHUBHOCTh KYp-HecylIeK H Ka4ecTBO NMPOAYyK-
MM B YCJIOBUSIX TEXHOTeHHOW HArpy3KH

IIL. TI. AuToHenko, U. B. KoBasieBa

IIpuBeneHbI HaHHBIC OTHOCUTEIBHO BIHMSHUS KOPMOBBIX (uTon00aBoK durtonank, OUTOXON U celieHUTa HATPUS B Iie-
PYOA MHTCHCHBHOU SIMIIEKITAJKH Kyp-HECYIICK B YCIOBHAX TEXHOI'CHHOW HArpy3KH. Y CTAHOBIICHO YBEIUYCHHE TPOIYKTHB-
HOCTH Kyp-Hecyuek oT 9,3 1o 9,9 %, maccel st ot 1,9 1o 2,5 %. 3a 6 Mecs1eB IKCIepUMEHTa, pa3HULla MEXy KOJIUYECT-
BOM CHECEHHBIX SIMI[ Ha CPEAHIOI0 HECYIIKY B ONBITHBIX IPYyMIax, [0 CPAaBHEHHIO C KOHTPOJBHOMH, cocraBmia oT 12,7 mo
13,5 mr. CpenHsas Macca sIML NTHLBI ONBITHBIX Py yBeauduiach Ha 3,7-4,0 %, xentka sun — Ha 2,8-7,4 %, sSstMYHOH CKO-
paynsl — Ha 5,4-7,8 %, unnexc gpopwmsl siui — Ha 0,8—1,2 %. [Ipenszaboiinas Macca Kyp-Hecylek noBsicuiach ot 8,0 1o 8,8 %
1 COOTBETCTBEHHO YBEJIMYMWJIACh Macca HEMOTPOLEHHBIX TymeK oT 18,5 mo 20,3 %, a Taioke Macca MOJIyOTPOIIEHHbIX TY-
wek ot 17,0 1o 21,5 % u norpouenHsix Tymek — ot 17,9 no 20,4 %.

KnawueBble ca0Ba: SHIEHOCKOCTH, TYIIKA, TSAXKEIbIE METAJUIbI, Kypbl-HECYIIKH, CCIICHUT HaTpus, DHUTOMAaHK,
dutoxoi.

Complex action of dietary herbal supplement and sodium selenite on productivity of laying hens and products
quality at technogenic loading

P. Antonenko, I. Kovaleva

The aim was to investigate the effect of sodium selenite combined with dietary herbal supplements Phytopank and Phy-
tohol on productivity of laying hens in man-made environment loaded with heavy metal compounds.

The study was conducted on laying hens "Adler silver" breed in terms of the private farm of "TAHR" Odessa region,
Bilyaivka area.

According to the principle-group counterparts, there were formed four groups: one — control and three experimental
(60 heads in each). Feeding and keeping terms for all groups of laying hens met all the veterinary and sanitary standards.
Birds from control and experimental groups were kept in the cages. Density of birds was according to existing rules.
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Feeding of birds was conducted with a full mixed fodder. Laying hens from the first research group in addition to the
basic diet received selenium at a dose of 0.2 mg/kg of dry matter of mixed fodder. As a source of selenium, sodium selenite
was used (TU-6-09-1315-76), with a conversion factor element in salt 2.2. Supplement was thoroughly mixed with mixed
fodder. Mixed fodder was fed under the existing rules. Laying hens from the second experimental group were fed a full
mixed fodder and were watered herbal Phytopank, Phytohol.

Analysis of the research indicates that including of sodium selenite in the diet of laying hens from the first experimental
group eggs mass index at the end of the study increased by 1.9 % compared with the control group. In laying hens from the
second experimental group an increase in egg weight was also observed compared with the control group by 2.3 %. A similar
situation was observed in laying hens from the third research group. The difference was 2.5 % (p<0.001). It should be noted
that with the increase of egg mass the mass of its parts increases.

So, the average weight of egg yolk of laying hens from the first experimental group fed with sodium selenite increased
by 2.8 %. In laying hens from the second experimental group given herbal dietary supplement an increase in the average
weight of the yolk by 7.4 % (p<0.001) was also observed. In the third experimental group, administered in the diet sodium
selenite combined with herbal dietary supplement the average yolk mass increased by 7.0 % compared to the control group.
Eggs quality directly depends on egg weight and the thickness of the shell and its mass.

As it was seen from the results eggshell mass index increased at the end of the experiment in laying hens from the first
experimental group by 7.8 % (p<0.05) compared with control. In laying hens from the second experimental group given
herbal dietary supplement an increase in egg shell weight by 5.4 % at the end of the experiment was also observed A similar
trend of increasing egg shell weight by 6.2 % was observed in laying hens from the third experimental group fed with sodium
selenite in combination with medicines.

In laying hens as from the second experimental group given herbal dietary supplement with basic diet and from the third
experimental group fed with sodium selenite combined with herbal dietary supplement index indicator of eggs form was sig-
nificantly higher compared with the control group, and was 77.0 % respectively. In laying hens from the first experimental
group where diet was administered with sodium selenite significant differences from the control group on this indicator were
not observed.

When studied the average weight of egg white and thickness of egg shell significant difference among the research and
control groups of hens was not observed.

Analyzing the results we can conclude that during the experiment an increase in productivity in all research
groups was observed compared to the control. Thus, in the first experimental group, which was administered in the diet
sodium selenite, egg production increased by 9.5 % in laying hens from the second experimental group in the applica-
tion of herbal dietary supplement an increase — 9.3 % in the third experimental group, in terms of the combined sodium
selenite with herbal dietary supplement productivity increased by 9.9% compared with the control group at the end of
the experiment.

The results of research proved that complex use of herbal dietary supplements Phytopank and Phytohol and sodium sel-
enite for laying hens during active egg laying period has positive impact on the morphological characteristics of eggs, this is
confirmed by increasing their mass to 2.5 % (p<0.001) yolk to 7.4 % (p<0.001) and egg shell to 7.8 % (p<0.001). Egg pro-
duction increased by 9.9 %. Also complex use in the diet of laying hens, sodium selenite and herbal dietary supplements Phy-
topank and Phytohol has significant impact at ant on slaughter weight.

Prospects for further research are explored in action of herbal dietary supplement and sodium selenite on protein me-
tabolism during intensive productivity of laying hens.

Key words: egg production, carcass, heavy metals, laying hens, sodium selenite, Phytopank, Phytohol.
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DYNAMICS OF PROTEIN METABOLISM IN DRAFT DOGS
UNDER INFLUENCE OF HERBAL FEED ADDITIVE «GASTROATSYD»

HaBezneHo nani mono BIUMBY KOpMoBOi ditomobaBku «[acTpoarma» Ha cTaH 0iIKOBOro oOMiHYy y CiIy)k00BHX COOaK.
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KurouoBi ciioBa: xopmoBa ¢itonobaBka «['actpoaiu», 6inkoBuii 0OMiH,podinakTuka, TpaBHa cHCTeMa, 0ioXiMidHI
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Setting of the problem. To create necessary conditions for the dog existence where health and
ability to work would be saved, first of all it is necessary to know what environmental factors are fa-
vorable for the dog and which are harmful. Environmental conditions have significant impact on the
dogs. An important role belongs to gas composition of the air (oxygen content, nitrogen, carbon diox-
ide and water vapor), physical properties (humidity, temperature, atmospheric pressure, air velocity,
precipitation), the presence in the air of impurities (dust) [2, 7].

Group keeping is a good practice in special schools, kennels for draft and hunting dogs and in hos-
pitals (vivarium). The area for the kennel placement in selected on the place which is protected from
the wind slopes, forest clearings, forest edges, away from sources of industrial and road noise.

During the construction of the kennel it should be taken into account the number of dogs, the
breed, their function, the place for studying and training, walking. The distances among buildings, res-
idential and industrial premises are determined under the provisions of veterinary and fire control, and
care for the protection from smoke pollution, waste production of various industrial enterprises, street
noise. Around the kennel to protect against dust, wind and solar radiation it is preferably to plant dense
sprawling trees in the southern areas and high dense shrub in the north. The trees protect the area from
the sun in summer heat, create cool, shrub protects from the wind and does not prevent the sunlight.
The size of the plot depends on the number of animals. To prevent the territory from stray dogs kennel
area should be fenced with the fence not less than 2 m high [4].

Proteins are the basic and most important structural parts of living organisms. It is known that pro-
tein metabolism coordinates, regulates and integrates most of the chemical reactions in the body. Most
of the plasma protein is synthesized in the liver - albumin, al, a2- and of B-globulins, fibrinogen,
some coagulation factors, one of B- and y-globulins - in cells of the immune system.

Metabolic disorders including protein caused by various factors: a) the shortage in feeding, keep-
ing and operation of dogs, including draft dogs leads to disorders of protein metabolism caused by var-
ious factors; b) insufficient of protein feeding; c) excessive protein feeding, especially on the back-
ground of a lack of supply of other components, including sugar; d) violation of protein digestion in
the stomach, intestine and absorption of amino acids; e) violation of protein synthesis in the body and
allocation of the end products of metabolism — ammonia, urea, creatinine, uric acid; ) metabolic vio-
lation of proteins between the liver and the blood; g) increased need for protein during pregnancy, lac-
tation, stress factors and various diseases; f) loss of proteins in various diseases; ¢) metabolic violation
of amino acids in organs and tissues.

The first system that responds to the metabolism violation of proteins is the digestive tract. Gastro-
intestinal diseases are common in dogs. Therefore, an efficient and reliable prevention of these diseas-
es by observance of hygiene requirements, keeping and feeding conditions of dogs, including service
dogs will contribute to the improvement of metabolism including protein. Thus, at present time, this
problem is important and relevant.

Analysis of recent research and publications. The soil effects on the organism of the dog.
The most favorable soils for the animals are sandy and sandy loam soils that pass air and water
and become dry quickly after rain, the least favorable — clay and especially silty soils, which
keep moisture and cold for a long time. That is why it is undesirable to place kennels and cages
on such soils.

In areas with long and harsh winter in dogs that are kept outside in booths or enclosures, before the
onset of cold weather longer and thicker wool with thick undercoat grows. In a hot dry climate wool in
dogs of the same breed is shorter, less dense and undercoat in most cases is absent [1, 2].

In cold and wet weather heat transfer in dogs is enhanced. If under such conditions the dog is
kept too long outdoors without movement, it can catch a cold or may be frostbitten. Conversely,
during the intense heat they may get sunstroke, and in hot weather without air movement and es-
pecially for its high humidity — heat strokes. Dog’s resistance to many diseases depends on where
it is kept. As shown long-term observations, dogs of the same breed under the same conditions of
feeding live longer if kept in backyards, not in apartments. Draft dogs, especially German Shep-
herds, are quite resistant to adverse environmental conditions, quickly adapt to climate change.
But it should be noted that abrupt changes in living conditions, climate, even for these dogs are
not desirable. Therefore, we must as far as possible to protect the animals from extreme heat, cold
and other adverse climatic factors.
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Among the diseases of the digestive system the most common are functional and morphological
disorders of the stomach and small intestine mostly of catarrhal character (gastroenteritis) [1].

According to foreign veterinary literature, gastroenteritis (called «small intestinal disease») are
classified primarily as acute inflammation of the gastrointestinal polyetiological — intestinal tract,
manifested digestive disorders, immune response and intoxication. Animal death as a result of di-
gestive diseases is on the second place after deaths from cardio - vascular pathologies. Many authors
paid attention to the etiology, pathogenesis, diagnosis and treatment of diseases of the gastrointesti-
nal tract in dogs, but prevention and prophylaxes are studied not enough. So it is important to search
for new efficient and cost-effective preventive means for the prevention of pathology of the gastro-
intestinal tract [4].

There is a need to explore non-traditional feed ingredients that affect the gastrointestinal tract. It is
also necessary to pay attention to natural herbal complexes, which are more effective than synthetic
additives and are cheaper.

Herbal preparations have low toxicity and promote high therapeutic and prophylactic effect. Their
use in practice due to the presence in their structure, in addition to food, biologically active substances,
after entering the body, even in small quantities, cause specific physiological effects [4, 8].

Earlier a group of scientists from the Institute of Gastroenterology and Dnepropetrovsk State
Agrarian and Economic University, led by Professor P.P Antonenko, developed, tested and im-
plemented in practice herbal preparations, justified their use for the prevention and treatment of
diseases, including gastrointestinal, in farm animals and dogs. Among these tools there is a feed
additive "Gastroatsyd", which includes alcohol tinctures of certain herbs, such as: water mint,
Belladonna, St. John's wort grass, licorice root, white acacia bark, ahearn root, coriander, pine
cones and fennel fruit.

This feed additive has anti-inflammatory, antispasmodic, antibacterial, cholagogic, analgesic ef-
fect, normalizes gastric secretion, motor function of the gastrointestinal tract and improves food diges-
tion. So, determining the effectiveness of the feed additive "Gastroatsyd" is important for the preven-
tion of gastrointestinal diseases particularly in dogs.

The objective of the research — to determine the effect of herbal feed additive "Gastroatsyd"
on indicators of protein metabolism in the blood of dogs for prevention diseases of the gastroin-
testinal tract.

Materials and methods of the research. The study was conducted on the base of the kennel of
special police "Berkut" and a veterinary center of pet and exotic animals "Biomyr" in Dnipro city.

Experimental animals were dogs of draft breeds (German Shepherd), aged 5-6 years. Two experi-
mental groups (on a pair-analogues) in the amount of 5 animals each were formed. The control and
experimental groups of animals were located in the same conditions of feeding and keeping.

Dogs from the experimental group after 60 minutes after feeding were watered "Gastroatsyd" ac-
cording to the scheme: 0.25 ml. diluted drug in 20 ml. of boiled water cooled to 37 C two times a day
for 30 days. To assess the impact of supplements on the physiological condition of the dogs the blood
was taken at the beginning and immediately after the experimental period. Blood was taken from the
subcutaneous vein of the forearm fasting in the morning. Serum samples were tested for total protein
content by biuret test, albumin and globulin by nonphelometric test, urea content — by a method of
Marsh, creatinine — by the method of Popper, AST and ALT activity — by kinetic method.

The data were calculated statistically using the application package MS Excel. Changes considered
reliable at p<0.05.

The main results of the research. According to the data from the Table 1 blood biochemical pa-
rameters of dogs before using feed additives were at the upper limit of the physiological norm, and
creatinine and ALT activity even larger 27.8 mmol /1 and 11.8 U/ L. respectively.

The data from the Table 1 indicate that total protein and protein fractions, albumin and globulins
increase in dogs after using herbal additive. Thus, raising the total protein was at 11.49 % (p<0.05).
Absolute albuminosis was accompanied by increased content of globulin fraction, at 16.75 %
(p<0.05), and albumin factions to 5.49 % (p<0.05). However, the protein ratio decreased by 9.09 %
and was within normal limits. These data indicate improved protein metabolism as herbal feed addi-
tive "Gastroatsyd" contains additional sources for protein synthesis and stimulates the immune system
of animals by significantly increased globulin fraction, in our opinion, due to gamma globulin.
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Table 1 — The evolution of protein metabolism in dogs blood using herbal feed additive «Gastroatsyd» (M +m, n=5)

Indicator Before using After using
Total protein, g /1 74+1,04 82,5+2,21*
Albumins, g /1 34,6+0,67 36,5+1,91
Globulins, g /1 39,4+1,01 46%2,05*
Protein coefficient 0,88+0,08 0,8+0,10
Urea, mmol / L 8,36+2,11 3,5+0,55%*
Urea nitrogen, mg% 15,94+1,85 6,7+1,06*
Creatinine mmol / 1 163,2+18,63 104,5+9,09*
AST,U/1 4145,14 42,75+7,38
ALT,U/1 38,8+7,31 33,5+1,14
Index de Ritis U 1£0,26 1,4240,26

Note: * — p<0.05 in respect to the initial data.

Products of final metabolism (urea, creatinine, urea nitrogen) have significant importance in the
investigating of protein metabolism. Creatinine in clinically healthy animals is completely filtered by
nephron glomerular apparatus and is not reabsorbed in the tubules. That is why the determination of
creatinine is used to study kidney filtration function. The concentration of urea depends on the intensi-
ty of synthesis and excretion. Therefore, it is important to determine the diagnostic test as the liver,
where it is synthesized, and the kidneys, through which it is eliminated.

Reduction the level of urea in the serum on the 30" day of using phyto additive was at 58.01 %
(p<0.05), urea nitrogen to 9.24 mg% and creatinine level at 35.96 % (p<0.05).

All these points show improvement of liver and kidney function.In clinical practice, aminotrans-
ferase activity is used to diagnose diseases of liver, myocardium and skeletal muscles. ALT activity
of dogs is an indicator for the diagnosis of liver diseases. After using feed additive ALT activity de-
creased by 13.66 % and AST increased by 4.26 % and these figures remained within the physiologi-
cal norm.

All these changes show a positive effect of herbal feed addivive "Gastroatsyd" on protein me-
tabolism, which in turn points to the high efficiency of prophylactic use for diseases of the stom-
ach, intestines, pancreas and liver in dogs. Herbal additives have a considerable number of biolog-
ically active substances that affect positively and comprehensively on animals as a whole system,
namely macro and — micro elements, vitamins and essential oils. Trace elements: zinc, manga-
nese, iron, copper, cobalt and others. For example, zinc plays an important role in the synthesis of
proteins and nucleic acids, stimulation of alkaline phosphatase and insular apparatus of the pan-
creas. Biochemical role of zinc is associated with the action of enzymes to which it is a necessary
component, or activator, stabilizer structure of DNA, RNA and ribosomes. Manganese, is actively
involved in oxidation processes in the tissue respiration, affects the growth, reproduction, blood,
endocrine function. It results in lipotropic action and utilization of fats increases, it also prevents
fatty liver. Manganese interacts with folic acid and cyanocobalamin and plays an important role in
the formation of hemoglobin as evidenced by increasing hemoglobin in the experimental group of
animals. Macronutrients: potassium and sodium are involved in maintaining acid-base balance
regulation of intra-cellular osmotic pressure in the phosphorylation process. Sodium along with
potassium ions maintains normal function of the myocardium, and with magnesium is involved in
the reactions of the neuromuscular stimulation.

Conclusions. Conducted research as for prophylaxes diseases of gastrointestinal tract and renal
system in dogs using herbal feed additive "Gastroatsyd" showed positive effect on animals, dynamics
of protein metabolism, function of the digestive system, liver, pancreas and renal system, and metabol-
ic processes in dogs. Using herbal feed additive "Gastroatsyd" resulted in increasing of general protein
to 11.5 % (albumin fractions to 5.5 % and globulin fractions to 16.75 %), decreasing of urea to 58.01 %,
nitrogen of urea to 9.74 %, creatinine to 35.96 %, ALT activity to 13.66 %. These parameters prove
improvement of the function of liver and kidneys of the dogs.
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JluHamuka 6eJIKOBOro o0MeHa y ci1y:keOHbIX co0ak npu BiausHuH ¢purogodasku «I'acTpoanun»

0. A. KayasioBa

IpuBeneHs! faHHBIE O BIUSHUM KOPMOBOH (puronobaBku «['acTpoanun» Ha cocTosHEE OSIKOBOrO OOMeHa y Ciryxe0-
HBIX co0ak. YCTaHOBJICHO MOBHINICHUE Coiepkanus odmiero 6enka Ha 11,49 %, B TOM dmcie OEIKOBBIX (QpaKIHid; anb0yMu-
HOB — Ha 5,49 %, rnoOynuHoB — Ha 16,75 % u cHwkenue Mmo4yeBuHbl Ha 58,01 % u a3oTMoueBuHbI HA 9,24 %, KpeaTHHUHA —
Ha 35,96 %, a tawke akTuBHOCTH pepmenToB ACAT 1 ATAT cootBercTBeHHO Ha 4,26 1 13,66 %. [lokazaHa 3pdheKTHBHOCT
pUMeHeHHsT PUTOT00ABKH 110 MPO(UIAKTUKE HKETyJOUHO-KHIISYHBIX 3200IeBaHUH Y CIyKeOHBIX cObaK.

Omnpe/iesneHo MoI0KUTENbHOE BIHSIHIE ee Ha 00llee COCTOsIHUE, OOMEH BEIECTB, B TOM 4HCIe OSKOBbIi 00MeH, QyHK-
LU0 TIEYEHH ¥ MOKEITYJOYHOHN JKeJIe3bl )KUBOTHBIX.

KunroueBsble ciioBa: xopMoBas puronobaska «["acTpoanun», OenkoBEIH 00MeH, NPO(UIAKTHKA, HIIEBAPUTEIbHAS CUC-
TeMa, OMOXMMHYECKHUE TI0Ka3aTelH, CEBIBOPOTKA KPOBH.

The dynamics of protein metabolism in draft dogs under the influence of herbal feed additive ''Gastroatsyd"

0. Kachalova

The article presents data on the effect of herbal feed additive "Gastroatsyd" on the state of protein metabolism in the
draft dogs. Increase of total protein to 11.49 %, including protein fractions; albumin to 5.49 % globulins to 16.75 % and re-
duced urea to 58.01 % and urea nitrogen to 9.24 %, and 35.96 % creatinine, as well as the activity of enzymes AST and ALT,
respectively to 4.26 % and 13.66 %. The efficiency of the use of herbal feed additive for the prevention of gastrointestinal
diseases in draft dogs was described.

It was determined its positive effect on the overall condition, metabolism, including protein metabolism, liver function
and animal pancreas.

Key words: herbal feed additive "Gastroatsyd", protein metabolism, prevention, digestive system, biochemical parame-
ters, blood serum.

Haoitiwna 06.09.2016 p.
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PICT I PO3BUTOK IIOPOCAT-CUCYHIB TA SIKICTh
MOJIO3UBA 1 MOJIOKA CBUHOMATOK 111 BIINIMBOM
3IrOJOBYBAHHS ITABK I MIHEPAJIBHUX BPUKETIB

IToka3zano BB 3rogoByBaHHst [IABK i MiHepanbHUX OpUKETIB Ha PiCT i PO3BUTOK MOPOCSAT-CUCYHIB Ta SIKICTh MOJIO3H-
Ba i MoJIoKa cBMHOMAaTOK. He3Bakarouu Ha Te, 110 cXeMa MiaroaiBii Oysa 0JJHAKOBOIO IJIsl BCIX HOPOCAT (32 BUHATKOM J100a-
Bok ITABK i miHepasibpHux OpHKeTiB), )KMBa Maca rHi3na Oyna pi3Howo. Maca rHi3Zia B MOMEHT BiUTy4eHHs Oysia TOCTOBIpHO
BUIIOIO y cBUHOMATOK IV rpynu Ha 11,6 kr, HX y KOHTpOuIBHIH 1 Ha 5,8 kr 6inbmmoro Hixk B III rpymi (mepmmit onopoc). ¥V
JIpyroMy OIIOpOCi )KMBa Maca 3a BiUTy4eHHs Oyia OUTBIIO0 B JOCIIIHHX TPYyIax IMOPIBHSHO 3 KOHTPOJBHOIO Ha, Kr: IT— 11,9;
r-49;1v -128.

3acrocysanns [TABK i minepanbHuX OpHMKeTIB y FOMIBII IIOPOCHUX CBHHOMAaTOK HE 3MIHIOE XIMIYHOTO CKJIaLy IXHBOTO
MOJIO3HBa Ta MoJjIoka. 3a cymicHoro 3actocyBanHs [IABK i minepansaux OpukeriB Ha 20-i qeHb JakTalil y MOJIOLI TBAPHH
JOCIITHUX IPYH 30UIBIIYETHCS] BMICT CYXOTO 3aJIMIIKY 1 3arajJbHOr0 OilKa, a MOJIOYHICTD migBuIyeThest Ha 19,8 % nopiBHs-
HO 3 KOHTPOJIBHOIO TPYIIOIO.

Karouosi ciioBa: nopocsta-cucynu, [IABK, minepanbhi OpukeTH, MOJIO3UBO, MOJIOKO, CEPEAHBOJ000BUI MpupicT, 30e-
PEKCHICTb.

ITocTanoBka nmpodaeMu. bioTexHoorii 30aJaHCOBaHOI 1 HOPMOBAHOI TOZIBJII CBHHEH YCIX BiKO-
BUX TPYII 3aBXIU NPUALIIIACh 3HaYHa yBara. Jlo 610TeXHOIIOriT TOiBi, KpiM €HEepreTHYHOI Ta O1IKO-
BOI MOXKMBHOCTI PalliOHIB CBUHEH, SIKi BIUIMBAIOTh Ha (YHKLIi OpraHi3mMy 1 )OpMyIOTH BiATBOpPHI Ta
MIPOYKTHUBHI OCOOJMBOCTI ITMX TBAapWH, CIIJM BiHECTH 3a0€3MECUCHHS PAIliOHIB TaKUMH O10JIOTIYHO
aKTHBHUMH PEUOBHHAMHU SK BITAMIHM Ta MaKpO- 1 MIKPOCTIEMEHTH.

JocnipkeHHsIMA BYSHUX TOBEICHO, 10 3aCTOCYBaHHs Y TOAIBII CBUHEH BiTaMiHiB Irpynu B Ta mi-
HEpPAIBHUX PEUYOBHH IMATPUMYE HEOOXITHUN OOMIH PEUOBMH B iXHHOMY OPTaHi3Mi Ta CIpHUsA€ OLTBII
MMOBHOMY BHKOPHCTAHHIO MMO)KMBHUX PEYOBHH KOPMY. 32 BUCOKOI MPOYKTUBHOCTI CBUHEH MapamMeTpu
0ioTexHOMOTIi TOAIBII, 30KpeMa nmorpeda y BiTaMiHaX Ta MiHEpaJIbHUX PEUYOBHHAX, 3HAYHO ITiJBHUILY-
10ThCsl. HeocTaTHs KiNbKiCTh BiTaMiHIB 1 MiHEpaJbHUX PEYOBUH y palioHaX CBUHEH MPU3BOIUTH 10
3HIDKEHHS BIATBOPHHUX AKOCTEH CBUHOMATOK Ta MPOIXYKTHUBHOCTI CBUHEH 1HIINX TE€XHOJOTIYHUX TPYII.
B ocraHHi poku IesiKi BUEHI 3alpoNoOHyBaIH 3aCTOCOBYBATH SIK €JIEMEHT O10TE€XHOJIOTil TOAIBIII CBH-
Hell mapaaminoOen3oiiny kucioty (ITABK). ITABK — ne Bitamin B,, abo Hj, i BiH € monepegHukom
(dhomieBoi kucnotu. Y ckiani ¢oiniesoi kucioru [TABK akTuBye mpoliecd CHHTE3y MyPHHOBHUX Ta Ia-
paMeIMHOBUX OCHOB, Oepe ydJacTh y 010CHMHTE31 HYyKJICTHOBHX KHCIIOT, a TAKOX Yy IEPETBOPECHHI aMi-
HOKHCJIOTH TUPO3HMHY Ha MenaHiH [1].

I0.K. CBeunn crmoctepiraB miBUILECHHS CEPEeIHLOI000BUX MPUPOCTIB CBHHEH Ha BINTOJIBII Ta
ixHBO1 kuBOI MacH Ha 53-78 % [2]. Y cydacHiii JgiTeparypi OMMCaHO MTO3UTUBHUIN BILTUB MiHEpaIhbHUX
OpukerTis [3, 4] 1 okpemMo mapaaMiHOOEH30MHOT KUCIIOTH [2] Ha picT i pO3BUTOK MOJIOIHSKY CBHHEH 3a
BIArOIBII IX HA M'ACO.

JoBeneHo, 1o 3a HecTavi BiTaMiHIB TpynH B y romiBii cBUHEH criocTepiraeThes 3HWKCHHS BilIT-
BOPHOI 3IaTHOCTI CBHHOMATOK Ta IHTGHCUBHOCTI POCTY MOJIOTHSAKY [35, 6].

Martepiani moao ogHodacHoro 3actocyBaHHa [TABK 1 miHepanbHHX OpHUKETIB Y TOAIBII CBUHEH y
BIIOMIH HaM JiTeparypi 3ycTpidanock Majno. Hamri mocmimkenss [7] miaTBepaunmm, M0 OJHOYACHE
srofgoByBaHHs [IABK 1 MiHepambHUX OpPHKETIB MOPOCHUM 1 IMiJICHCHAM CBHHOMATKAM IIiIBHIIYE Ha
1,0-1,8 % ix OaraToIutiHICTh i BipOTiTHO MiABHUIYE BETUKOILTIAHICTE — HA 7,5—8,8 %; 301IbIIYIOTHCS
TakoX Maca THizna — Ha 9,3—11,1 % i kinbKicTh MOpOCT 32 Bijury4eHHs — Ha 11,2—-12,0 % nopiBHIHO 3
TBapWHAMH, SKi OTPUMYBAJIA 3BHYAWHHUNA paIfiod. 3a cyMmicHoro 3rogoByBaHHs [TABK i MiHepanpHUX
OpHUKeTIB CBUHOMATKaM 1 MOPOCATaM-CHCyHaM >KHMBa Maca MOJOAHAKY 3a BiaiaydeHHs y 45 mHIB 30i-
neimnacs Ha 2,9-3,8 %, a cepeqHpo000Bi pupocty — Ha 9,3-10,1 % nopiBHSHO 3 KOHTpoJieM [§].

© Ky3bmenko IL. 1., @ecenko B. @., BinskeBuu B. B., Kapkau I1. M., Mamkin 1O. O., 2016
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AHaJti3 OCTaHHIX J0CTiTKeHDb i myOsikamii. Y KUBIEHHI CUTBCHKOTOCIIONAPCHKUX TBAPHUH BaX-
JIMBY POJIb BIAIrparoTh BiTamiHu rpynu B. 3a Hectaui B-BitamiHiB mOpymIytoThest 6i010TiYHI IpoLecH
B OpraHi3Mi 1 BUHHUKAIOTh TIMOBITAMIHO3M 33 TAKMX CHMITOMIB: 3HIKCHHSI IHTEHCHBHOCTI POCTY MO-
JIOAHSAKY CBHHEH, IEpMAaTUTH, YPAXKECHHS HEPBOBOi CHCTEMH 1 IIUTYHKOBO-KHIIIKOBOTO TPAKTY, HU3bKA
3aIlIIJHIOBAHICTh caMoK Ta iH. [1, 2, 3, 4, 6, 10].

Jlo BiTaMiHOMOAIOHUX PEUOBHH BiAHOCATH MapaaMiHoOeH30iHy kucinoty — [TIABK, sika HasBHa B
OpraHi3Mi TBapWH, a TAaKOX y KOpMaxX POCIHHHOTO IOXO/MKeHHS. [lapaaMiHOOCH30¥HA KHCIIOTa
(ITABK) — Bitamina B, a6o H, — opraniuna pedyoBuHa, HEOOXiTHA TSI HOPMAJIBHOTO OOMiHY PEUOBHUH, €
MOX1THOIO OCH30MHOT KUCIIOTH 1 TIONepeTHUKOM (hostieBoi kuciotu [7].

HocnimkeHHs eeKTUBHOCTI 3roA0BYBaHHs MOPOCITaM 1 MaTKaM COJIel MiKpOeJIeMEHTIB CBi4aTh
PO Te, 10 HaHOLIbII ePEeKTHUBHOIO € cyMil 3 3—4 1 Oiyblie eJeMeHTIB [5], ado y BUTIIAAI MiHEpalib-
HUX OpHKeTiB [8].

Merta nocJigaeHHs — BCTAaHOBUTH BIUIHB 3rofoByBaHHsa [IABK 1 miHepanbHuX OpHUKETiB Ha picT i
PO3BHUTOK MTOPOCAT-CUCYHIB, XIMIYHAN CKJIa] MOJIO3MBA Ta MOJIOKAa CBHHOMATOK.

Marepiaj i MeToauka aocjigkeHHs. ExciepuMeHTanbH1 TOCTIDKEHHS 3 BUBUCHHS BIUIUBY 3T0-
noByBaHHS napaaminooen3oiiHoi kucnotu (ITABK) i miHepansHIX OpUKETIB HA MPOILYKTUBHICTH CBH-
HOMATOK, PICT 1 PO3BUTOK IMOPOCAT-CUCYHIB OYJIM MPOBEACHI Ha CBMHOKOMILIeKCI KuiBchkoi obmacTi,
3a CXEMOI0, IIPEJICTaBICHO0 Y Tabui 1.

Tabmums 1 — Cxema Joc/1iy Ha CBHHOMATKaX

Tepion mocmimy
I'pyna
3piBHsUIbHUIL (25 AHIB) ocHoBHUit (160 qHiB)
I — koHTpOIBEHA OcHoBHuit pauios (OP) OP
II — nocningna -11- OP+ITABK
I — nocninua -/l- OP-+MiHepasbHi OpuKeTH
IV — nocnigna -/l- OP+ITABK+mMminepanbHi 6pukeTn

Hns nocnigy Oynu BimiOpaHi 36 cBUHOMATOK BEIHMKOI 01101 OpOAM Ipyroro, TPETHOIO OMOPOCIB.
[Tix gac migdbopy TBapWH YIS TOCHIAY BPaXxOBYBalH iX BiK, )KUBY Macy, IUIOAIOYICTh, MOJIOYHICTD, a
TaKOX PO3BUTOK IOPOCST A0 BIIUTYy4EHH:.

B ocHoBHHII TIepio HOCTiAy palioH TBapHH KOHTPOJIBHOI TPy 3alIUIINUBCA O0e3 3MiH, a 10 pamio-
HY CBHHOMATOK gociigHux rpyn Bkitouanu [IABK i3 po3paxynky 2 mr Ha | Kr KMBOi Macu Ta MiHe-
payibHI OpUKETH, CKJIaICHI 3 ypaxyBaHHSAM (PaKTHYHOTO BMICTY MIHEPAJbHUX CIIEMEHTIB y KOpMax Ta
noTpeOH TBapUH y HUX.

MinepanpHi 6pruketu roTyBanu Tak: y 100 miTpax Boau po3unHsUM 2,3 KT CIpYaHOKHMCIIOTO 3aji3a,
0,7 xr Byrnekucnoi mimi, 0,6 kr KkyxoHHOi coii, 0,03 kr Byriekucioro muHKY, 0,03 Kr BYTJIEKHUCIIOTO
mapranio, 0,02 xr Byraekucioro kobansty i 0,025 kr HoaucToro kamro. Jlo po3unHy 100aBIsITH KO-
PMOBY Kpeiiny i mepemimryBaiu cyMim y OeToHo3MimryBadi. [1oTiM 3 HET BUTOTOBIISUIN OpPHKETH Aiame-
TpoM 15 cM 1 BUTpUMYBaJIH Y NpUMIILEHH] 10 BUCYIIyBaHHs:. KOMIIOHEHTH 3a IiepeMilllyBaHHs PiBHO-
MIpHO pO3MOAUTSIINCS ¥ Kpeimi. [lepen 3romoByBaHHAM iX MOAPIOHIOBANH 1 JaBaJld MaTKaM Ta IOPO-
csiTaM y ClieliaJIbHUX KOPHUTaX.

ITABK nepen 3rojoByBaHHSAM PO3YMHSIIN Y BOJIi, PETETBHO 3MilllyrouH, y criBBigHomeHHi 1:1000.
3romoByBasid T0OABKY IICISI TOTO SIK PO3JAIF OCHOBHUH KOPM, PIBHOMIPHO PO3MOIIISIOUN PiAMHY 10
TOIiBHUIII.

VY mocnifi MM BH3HAYaJ M XiMIYHUM CKJIaa SK MoJyio3uBa (y MEPIIUH IeHb Micis OMopocy), Tak i
MoJtoKa (Ha 5-# 1 20-# neHb jJaKTalii CBHHOMATOK Iicis oropocy). Kpim Toro, Oyiu 3BaxkeHi mopocs-
Ta Ha 21-1 JCHB KUTTS 110 KOKHOMY THIi31y, TOOTO 10 KOKHIH CBUHOMATIN. TakuM YMHOM, HaMU OYJI0
MPOaHATI30BaHO BIUIMB HA MOJIOYHICTh 1 XIMIYHUH CKJIaJ MOJIO3UBA i MOJIOKA JOCIITHUX TBapUH SK
okpemux nomimok ITABK i minepansHux OpuKeTiB, Tak i cymicHoro 3actocyBanHs [IABK i minepa-
JIHHAX OPUKETIB 3a TOIBJII IOPOCHUX 1 MiJCUCHIX CBHHOMATOK.

OcHoBHi pe3yabTaTu aociaizxeHHs. OqHodacHo 3 BuBUeHHsM BIuBY [IABK i miHepanbHHX
OpuKeTiB Ha 0araTOIUIIHICT 1 BETMKOIUTIIHICTh CBUHOMATOK BUBYAJIH X JIiF0 HA PICT 1 PO3BUTOK I10-

17



TexHOAOTIS BUPOOHHUIITBA 1 TepepoOKH mpoAykLil TBapraHMIITBA, Ne 22016

POCAT-CHCYHIB BiJl IUX MaTOK. Pe3ynbTaTel 3MiH KUBOT MacH OPOCST B TACUCHHH TIEPio] BiJ] TIEpPIITO-
r'0 1 Ipyroro omnopociB HaBeAeHi B TaOIuUIi 2.

[pencraBneHi qaHi MOKa3yloThb, IO Kpallle POCIH MOpocaTa, oTpuMaHi Bix maTtok IV rpymu. Onnak,
CYTTEBOI PI3HUII 32 CEPEAHBOIO KUBOIO MAaCO0 TIOPOCST 32 BiITyICHHS MiK KOHTPOJIBHOIO 1 JOCITITHUMH
rpylaMy He CIOCTEpIranoch. SKINO BpaxyBaTH, 10 B KOHTPOJIbHIM Ipymi OyjI0 3HAYHO MEHIIE ITOPOCST
nopiBHsHO 3 [I-IV rpynamu 3a BiguTy4eHHS 1 sIK HACHIAOK MEHIIHI BaJIOBHUH MPUPICT, TO CTAIOTh 3p0O3YyMi-
JIMMH TIEPEBary POCTY 1 PO3BUTKY MOPOCIT-CHCYHIB y TOCTIHUX Tpymax. Y MepuioMy JOCTii: )KUBa Maca
MOPOCAT B 45-ICHHOMY BilIli CTAHOBHJIA, KT: KOHTpossHOI — 10,2; IT - 10,4; I - 10,3; IV - 10,5.

CepenHpo1000BHi TPUPICT MOPOCAT KOHTPOIBHOI rpynH 3a 21 AeHb KUTTSI OyB MEHIIHMM TOPiB-
HsHo 3 III rpymoto Ha 5,8 %; 3 IV — Ha 10,1 %. Ilopocsara-cucynu Il rpynu npubasisiin B Maci 1o
139 r Ha no0y, III -146; IV — 152 i kouTpoasHoi — 138 T.

VY npyromy onopoci mopocsita Bii CBHHOMATOK BCiX JOCIIIHHUX IPYH POCIH i PO3BUBAIINCH KpaIle Bij
KOHTPOJIbHUX Ticis 21-ro aHS *KuTTA. Y 1l nepion cepeTHb0A000BUI IPHUPICT TOPOCST-CUCYHIB KOHT-
posbHOI rpymnH cTaHoBUB 212 1, a mocmigaux (II-1V) Bimgnosigao 247, 234 1 238 . J)KuBa Maca mopocsr 3a
BimTyueHHs B 45 nHiB OyJia, 3a rpynaMu, Kr: kouTponbHoi — 10,5; I1 - 10,8; 111 - 10,6; IV — 10,9.

Ta6mmis 2 — Po3BuTOK mopocsiT-cucyHiB, M+m n=9

I'pyna
Tloka3uuk 1 11 111 v
KOHTPOJIbHA JocIiiHa JociiHa JociiHa
Ilepuuii onopoc

3a HAapOKEHHSL:
KisIbKiCTb ToJ1iB Ha CBUHOMATKY, T'OJL. 10,7+0,18 10,6+0,14 10,4+0,14 10,8+0,19
JKuBa maca ruisia, kr 12,8+0,14 13,2+0,16 13,0+0,14 14,0+0,13
JKusa maca ojHi€i TOJIOBH, KT 200,01 1,24+0,01 1,25+0,02 1,29+0,02
B 21 nensb:
KinpKicTh MOpOCAT HA CBHHOMATKY, T'OJL. 7,6+0,12 8,4+0,09 8,0+0,14 8,7+0,16
JKuBa maca ruizga, Kr 34,9+0,43 37,8+0,36 37,6+0,39 41,840,37
JKuBa maca ogHi€i roJIoBH, KT 4,6+0,03 4,5+0,02 4,7+0,03 4,8+0,09
BayioBwmii npupicT )KHBOT MacH, Kr 22,1£1,5 24,6+2,1 24,623 27,827
CepenHb01000BHI IPUPICT KUBOI MacH, T 138+13 139417 146+15 152423
B 45 nuis:
KisbKiCTh roJ1iB Ha CBUHOMATKY, T'OJIL. 7,3+0,10 8,0+0,12 7,8+0,16 8,240,17
JKuBa maca ruiszua, Kr 74,5+0,49 83,2+0,64 80,3+0,59 86,1+0,38
JKuBa maca ogui€i Toa0BH, KI' 10.2+0,18 10,4+0,19 10,3+0.21 10,5+0,19
BasoBuit npupict K1BOi MacH, Kr 39,6+1,3 45,4+0,9 42.7+1,5 44,3421
CepenHp01000BHI MPHUPICT KUBOT MacH, T 226+11 23619 228+13 225+10

Jpyruii onopoc
3a HapODKEHHSL:
KisbKiCTh ToJ1iB Ha CBUHOMATKY, T'OJIL. 11,240,14 11,0+0,21 10,9+0,17 11,4+0,18
JKuBa maca ruisua, kr 12,6+0,21 13,0+0,18 13,1+0,12 14,1+0,19
JKusa maca ojHi€i TOJIOBH, KT 1,13+£0,01 1,18+0,01 1,20+0,01 1,23+0,01
B 21 nesb:
KisbKiCTh MOPOCST Ha CBUHOMATKY, TOJL. 8,3+0,14 8,7+0,08 8,240,11 8,940,15
JKuBa maca ruizga, Kr 40,7+0,32 40,94+0,45 39,4018 43,6+0,48
JKuBa maca ogHi€i roJIoBH, KT 4,9+0,08 4,7+0,07 4,8+0,06 4,9+0,07
BayioBwmii npupicT )KHBOT MacH, Kr 28,1+1,5 27,9+1,3 26,3%+1,7 29,5+1,4
CepenHp01000BHI MPUPICT KUBOT MacH, T 16115 152+12 153+14 158+17
B 45 nuis:
KinbKkicTh TOJIIB HA CBHHOMATKY, T'OJL. 7,5+0,11 8,4+0,09 7,940,11 8,40+0,13
JKuBa maca ruisaa, kr 78,8+0,51 90,7+0,78 83,7+0,71 91,6+0,57
JKuBa maca ogui€i Toa0BH, KI' 10,5+0,15 10,8+0,14 10,6+0,16 10,9+0,22
BasoBuit npupict x1Boi MacH, Kr 38,1+1,8 49,8422 44.8+1,6 48,0+1,7
CepenHb01000BHI IPUPICT KUBOI MacH, T 21249 247417 234+13 238+15

HesBaxkarouu Ha Te, 110 cXeMa MiAroAiB/Il OyjIa OJHAKOBOIO VIS BCIX MOPOCAT (32 BHHATKOM J100aBOK
ITABK i miHepasHEX OpHUKETIB), )KKMBa Maca THi3zua Oyiia pi3Hor. Maca THi3ia B MOMEHT BiUTydeHHs Oy-
JIa OCTOBIPHO BHUILOIO y cBUHOMATOK IV rpymu Ha 11,6 kr, HiX y KoHTpOMnbHiH (P>0,99) 1 Ha 5,8 kr Oinb-
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moro HiX B III rpymi (mepmuit ommopoc). Y ApyroMy Omopoci )KHBa Maca 3a BUITYdeHHS Oyiia OLIbIIO0 B
JIOCITITHUX TpyIIax MOPIBHSHO 3 KOHTPOJIbHOO Ha, Kr: I1— 11,9; 1 - 4,9; IV — 12,8 (P>0,99).
OTtpuMaHi JaHi SKOCTI MOJIO3UBA Ta MOJIOKA HaBe/IeH] B Ta0HIli 3.

Tabmuns 3 — Biuius 3roqoByBaHHs miacucHUM i nopocHuM ceuHomaTkaMm ITABK i minepansnux OpukeriB Ha ximid-
HMIi CKJIAJ MOJIOKA i MOJIOYHiCTH

Jlens nakranii I'pyna I'ycruna, r/em’ | Cyxuii 3amuinok, % | 3arampauii 6110k, % Kup, %
1 KOHTpOIbHA 1,049+0,001 23,43+0,02 12,19+0,03 5,53+0,03
1-i 2 jociigHa 1,051 £0,001 23,87+0,03 12,55+0,05 5,43+0,03
(M0JI031MBO) 3 mocmigHa 1,052+0,001 23,89+0,01 12,60+0,07 5,3620,05
4 nocnigHa 1,058+0,002 23,90+0,02 13,43+0,03 5,50+0,04
1 KoHTpOJIBHA 1,028,001 16,31+0,01 4,87+0,03 6,19+0,03
5-i 2 nociiaHa 1,032+0,002 15,85+0,05 5,35+0,19 6,44+,03
(MOJ10KO) 3 mocmigHa 1,031+0,002 15,95+0,06 5,15+0,02 6,40£0,05
4 nocmigHa 1,037+0,003 17,18+0,13 5,69+0,03 7,00+0,05
1 KOHTpOIbHA 1,026+0,002 17,47+£0,02 4,49 +0,02 7,25+0,02
20-i 2 nociiaHa 1,034+0,003 17,7410,03 4,68+0,03 7,10+0,05
(MOJI0K0) 3 gocigHa 1,030+0,001 17,72+,03 4,75+0,03 6,98+0,02
4 nocuigHa 1,042+0,003 18,16+0,06 5,10 +0,05 7,2440,04
MOJIOYHICTE, KT
1 KOHTpOJIbHA 34,9+0,43
21-1 2 nociigHa 37,840,36 — — —
3 nocaigHa 37,6+0,39
4 nocimigHa 41,8+0,37

3’sicyBaiocs, o SK 32 OKPEMOTo, Tak i cyMmicHOro 3actocyBanHs [IABK 1 MiHepanpHIX OpHUKETIB
y TOZIBJIi TOPOCHUX CBMHOMATOK T'YCTHHA 1 KiNBKICTh KHPY B MOJIO3MBI He 3MiHIO€ThCs. Hampukman,
TYCTHHA MOJIO3MBa y CBUHOMATOK JPyToi, TpeThoi i uerBepToi mocmimaux rpyn (1,051-1,058) Oyima
MaiiKe TaKolo, K Y caMOK KOHTPOIbHOI TpymnH (1,049), sskiM He 3ro0BYBali JOJATKOBUX JTOMIIIIOK.

3a MoKa3sHUKAaMU CYXOTO 3aJTUILIKY 1 3aralbHOr0 O1JIKa B MOJIOIl Y CBHHOMATOK JOCHITHUX TPYI Ha
20-#1 meHp micis oropocy croctepiranacs Biporigaa (P<0,001) pizawms (Ha 3,9-13,4 %) Ha KOPUCTH
MOKa3HMKIB TBAPUH JTOCTIIHUX TPYH MOPiBHSIHO 3 KOHTPOJIBHUMHU TBAPHHAMHU.

Ha 21-# neHp XKUTTS BU3HAYAIM JKHBY Macy MOPOCST KOXKHOTO THI3Ja JOCTIJHUX CBUHOMATOK.
[Ipu anami3i Moka3sHUKA MOJIOYHOCTI (IUB. TabJ. 3) CBHHOMATOK JOCIITHUX 1 KOHTPOJIBHOI T'PYIl BH-
SIBWJIH, IO IpH 3acTocyBaHHi y rofiBmi [TIABK abo MiHepanbHUX OpHKETIB LeH MOKAa3HHK BipOTiITHO
(P<0,001) 36impmryerbest (Ha 7,7-8,3 %) TOPIBHSIHO 3 KOHTPOJEM SIK 332 PaXyHOK OLIBINOI KiJTBKOCTI
MOPOCSAT y THI3A1, TaK 1 32 paXyHOK 30UTbIIEHHS iXHBOI KMBOT MacH.

3a cymicHoro 3actocyBaHHs [IABK i MiHepaapbHUX OpUKETIB MOKa3HUK MOJIOYHOCTI MiJBHIYETHCS
Ha 19,8 % (P<0,001) mopiBHSIHO 3 TBapWHAMH, SKi OTPUMYBAJIH JIMIIIe OCHOBHMM partioH (OP).

TakuMm 4yMHOM, 3arajlbHUHA aHalli3 i OI[iHKa OTPUMAaHUX PE3YNbTaTiB I03BOJSIE 3pOOUTH HACTYIHI
BHCHOBKH:

— srogoByBanHs [IABK i MiHepanbHuX OpHKETIB MiACHCHUM CBHHOMATKaM 1 OPOCSITaM-CUCYHaM
Ma€ MO3UTUBHUI BIUIUB Ha PIiCT 1 PO3BUTOK MOJIOJHSIKY;

— 3acrocyBaHHs [IABK i1 miHepaabHUX OpPHKETIB Yy TOMIBII MOPOCHUX CBUHOMATOK HE 3MIHIOE Xi-
MIYHOT'O CKJIaqy IXHBOTO MOJIO3UBA;

— 3a cymicHoro 3acrocyBaHHs [TABK i minepanbHux OpukeTiB Ha 20-i IeHb JIaKTaIlii y MOJIOII
TBapHH JOCIIAHUX TPYI 30UIBIIYETHCS BMICT CyXOro 3aiumky Ha 3,9—13,6 % i 3aranbHoro Oinka, a
MOJIOYHICTh MiABUILY€ThCS Ha 19,8 % MOpiBHSAHO 3 IIMMU MOKa3HUKaMH KOHTPOJIBHUX TBAPHH;

— TIOAJTBITI AOCTIKEHHS OyAyTh IPOBOAUTHUCH Y HAMPSIMI BUBYCHHS ¢()EKTUBHOCTI 3aCTOCYBAHHS
ITABK y roaiBmi iHIIHUX CiIbCHKOTOCIIONAPCHKUX TBAPUH 1 MTHILIL.
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Poct u pazBuTHE IOPOCAT-COCYHOB H KAa4eCTBO MOJIO3MBA M MOJOKA CBHHOMATOK IO/ BO3/1eiicCTBHEM CKapMJIu-
Banus ITABK u munepajibHbIX OpHKETOB

II. . Ky3bmenko, B. @. ®ecenko, B. B. buiabkesny, I1. M. Kapkay, }O0. O. Mamkun

INoka3zano Bnustaue ckapmiausanus [IABK u MuHepanpHBIX OPUKETOB Ha POCT U Pa3BUTHE MOPOCAT-COCYHOB U Ka4eCTBO
MOJIO3MBa U MOJIOKa CBUHOMAaTOK. He cMOTpst Ha To, 4TO cXeMa MOoJKOPMKH OblTa OJMHAKOBOM I BCEX MOPOCAT (32 HCKIIIO-
yenueM 100aBok [TABK 1 mMunepansHBIX OpHKeTOB), )KuBasi Macca rHe3/1a OblIa pa3nuyHoi. Maca rHe3ja B MOMEHT OThEMaA
OblIa JOCTOBEPHO OouIbIel B cBMHOMATOK IV rpynmsl Ha 11,6 Kr O CpaBHEHUIO C KOHTPOJILHOW U Ha 5,8 Kr OoJblIe 4eM B
III rpynme (mepssbiii ornopoc). Bo BTopoM omopoce >xuBast Macca pu oTbEMe OblIa GOJIBIIE B ONBITHBIX TPYIIAX II0 CpaBHE-
HUIO ¢ KOHTPOJBbHOMH Ha, kr: I —11,9; 11T —4,9; IV — 12,8.

Hcnonszosanue ITABK n MuHepanbHbIX OPUKETOB B KOPMIJICHUH CYHNOPOCHBIX CBUHOMATOK HE M3MEHSET XUMUUYECKUI
COCTaB MOJIO3MBa U Monoka. IIpu coBmecTHOM Hcnonb3oBanun [1AB n MuHepanbHbIX OprkeToB Ha 20 I€Hb JAaKTalMH B MO-
JIOKE KMBOTHBIX ONBITHBIX TPYIII YBEJIIMUMBACTCS COCTAB CyXOT'0 OCTAaTKa U 00mIero Oerka, a MOJIOYHOCTh YBEJTMYMBACTCS HA
19,8 % B cpaBHEHUU C KOHTPOJILHOH IPYyINION.

KnroueBble cioBa: nopocsita-cocynsl, [IABK, Munepansable OpUKETEI, MOJIO3UBO, MOJIOKO, CPETHEN000BOH MPUPOCT,
COXPAaHHOCTb.

Influence of para-aminobenzonic acid (PABA) and mineral pallets on growht, develipment of suckling piglets and
quality of colostrums and milk of sows

P. Kuzmenko, V. Fesenko, V. Bilkevych, P. Karkach, Y. Mashkin

A considerable attention was always paid to the biotechnology of balanced and normalized feeding of pigs of all ages.
Providing rations of such biologically active substances as vitamins, macro- and micronutrient elements should be included
to biotechnology of feeding, besides energy and protein nutritional diets of pigs, which affect the functions of the body and
form reproductive and productive features of these animals.

The researches of the scientists have shown that the use of B vitamins and minerals in feeding pigs supports necessary
metabolism in their body and enhances fuller use of feed nutrients. With high sows productivity parameters of feeding bio-
technology, in particular the need for vitamins and minerals, are much higher. The lack of vitamins and minerals in pigs’
diets reduces the reproductive qualities of sows and productivity of pigs of other technological groups. In recent years, some
scientists have proposed to use para-aminobenzonic acid (PABA) as a part of biotechnology of feeding pigs. PABA — is vit-
amin B, or H1 and it is a precursor of folic acid. In the folic acid PABA activates processes of synthesis of purine and para-
medyn bases and is involved in biosynthesis of nucleic acids, as well as in conversion of tyrosine to melanin.

Y.K. Svyechyn observed an increase in average daily growth of pigs at fattening and their live weight by 53-78 %.

In modern literature, the positive impact of mineral pallets and para-aminobenzoic acid on the growth and development
of young pigs by feeding them for meat was described.

At high productivity of pigs, parameters of feeding biotechnology, in particular the need for vitamins and minerals is
much higher. It is proved that lack of vitamins B in the feeding of pigs led to a decrease in reproductive ability of sows and
intensity of calves’ growth.

Materials on the simultaneous use of PABA and mineral pallets in pigs feeding were rarely described in the known literature.
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Our investigations confirmed that the simultaneous feeding of PABA and mineral pellets to pregnant and lactating sows
increases their performance in quantity by 1.0-1.8 % and significantly increases their performance in size — by 7.5-8.8 %;
weight of nest increases — by 9.3-11.1 % and the number of piglets at weaning — by 11.2-12.0 % compared with animals
receiving normal diet. In a combined feeding of PABA and mineral pellets to sows and suckling piglets, live weight of calves
at weaning on the 45th day increased by 2.9-3.8 %, and the average daily growth — by 9.3-10.1 % compared to control.

The objective of our study was to investigate the influence of combined use of PABA and mineral pellets in feeding of
pregnant and lactating sows on chemical composition of their colostrums and milk.

Experimental investigations were conducted on pregnant and lactating sows of large white breed. Four groups of animals
with 10 heads in each one were chosen on the basis of analogues. The control group of sows received a basic diet (BD) with
bringing to normal of vitamins and macro- and micronutrient elements.

The sows of research groups besides basic diet received additionally para-aminobenzoic acid or mineral pallets. The
amount of para-aminobenzoic acid and mineral pellets were adjusted to a general rule of the use of B vitamins and macro-
and micronutrient elements. In the experiment we determined the chemical composition of both colostrums (in the first day
after farrowing) and milk (in the 5th and 20th day) of sows’ lactation after farrowing).

In addition, the pigs were weighed on the 21st day of life in each nest, i.e. for each sow. Therefore, we analyzed the ef-
fects of both separate impurities of PABA and mineral pellets and combined use of PABA and mineral pellets when feeding
pregnant and lactating sows on milk production and chemical composition of colostrums and milk of experimental animals.

The received data of research are presented, the detailed analysis of the data is given and total protein (by 2.9-10.2 %)
was better in the animals of the experimental groups compared with control sows.

On the 21st day of life a live weight of piglets of each nest of research sows was determined. In terms of solids and total
protein in milk of sows of research groups on the 20th day after farrowing reliable (P<0.001) difference (at 3.9-13.4 %) for
indicators of animal from the research groups compared to control animals was observed.

On the 21st' day of life live weight of piglets from each nest of sows was determined. Analyzing milk index of sows from the
experimental and control groups it was proved that the application of PABA or mineral feed pellets the figure significantly
(P<0.001) increased (to 7.7-8.3 %) compared with control both due to more piglets in the nest and by increasing their live weight.

It was found that both in separate and combined use of PABA and mineral pellets in feeding of pregnant sows, density
and the amount of fat in colostrums do not change. For example, the density of colostrums in the sows in the second, third
and fourth research groups (1.051-1.058) was almost the same as in the female of control group (1.049), which was not fed
with additional supplements.

At combined use of PABA and mineral pellets milk index increased by 19.8 % (P<0.001) compared with animals receiv-
ing only the basic diet.

Thus, the overall analysis and evaluation of the results led to the following conclusions: 1. Application PABA and min-
eral pellets in feeding of pregnant sows has a positive impact on growth and development of young pigs and on chemical
composition of sows’ colostrums.

2. In the combined use of PABA and mineral pellets on the 20th day of lactation in milk animal research groups solids
content increases by 3.9-13.6 % and total protein, and milk production increases by 19.8 % in comparison with these figures
of control animals.

Further studies will be conducted in the study of the effectiveness of PABA usage in feeding of other livestock and poultry.

Key words: suckling piglets, para-aminobenzonic acid, mineral pallets, colostrums, daily average gain of weight,
preservation.
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OBMIH HEECTEPU®IKOBAHUX )KUPHUX KUCJIOT
Y PIAKOMY BMICTUMOMY PYBUA TA INTPOAYKTHUBHI O3HAKHN
KOPIB 3A HASIBHOCTI B iX PAIIIOHI KABOBOI'O IIJIAMY

BioximMiyHI MeXaHi3MH BIUIMBY HAasBHOTO B PALliOHi Y JIITHIH Nepio/l KaBOBOTO IITaMy HA OOMIHHI IPOLIECH B OpraHi3Mi Ta Ipo-
JIKTHBHI TTOKa3HUKH KOPIB € MaJOBHBUYCHHMH. MeTa poOOTH HoJsrana B AOCIIKEHHI OOMIHHHX IIPOIECiB HeecTepH(iKOBAaHHUX
JKUPHUX KHCJIOT Y PiIKOMY BMICTUMOMY PYyOLisi, MOJIOYHOI IIPOYKTHBHOCTI i CKJIa/ly MOJIOKa KOpIB 33 HAsBHOCTI KABOBOT'O LIJIAMY
B paLlioHi y JiTHIH nepioa. Bumimii piBeHb KIITKOBUHH OACPIKaIH 32 PaXyHOK JOJaBaHHS J0 PaLioHy KOpiB KaBoBoro muiamy. Ko-
poBaM y CKJaJi KOMOIKOPMY 3ro/IOBYBaJI KaBOBHH LIaM y KibkocTi 8 1 16 %. BeraHoBneHo, 110 cepeaHb01000B0 3 KOpMaMu B
OpraHi3M KOpiB, SIKUM Pa3oM 3 MOJIOJIOIO 371aKOBO-0000BOIO TPABOIO Ta KOMOIKOPMOM 3roI0BYBaId KaBOBUH I1LIaM HAJXOAWIO Ha
12,1 1 20,2 % Ginbe ueiirpansaogereprentrol (HAK), 29,1 i 64,9 % xucnotHonereprentHoi (KIK) ximiTkoBuHu. BeranosneHo,

© Pomanuyxk A. C., 2016
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0 BMICT HeecTepr(iKOBaHUX >KUPHUX KUCIOT y PyOLEBiil piuHi KOpIiB, SKUM Pa3oM 3 MOJIOJOI0 3J1aKOBO-0000BOIO TPaBOIO Ta
KOMOIKOPMOM 3TOZIOBYIOTh KaBOBHIA IIUTaM y KUIEKOCTI 8 1 16 % Bij Macn KOMOIKOpPMY, 3aJIeKHO BiJf 4acy BIIHOCHO ITOYATKy paH-
KOBOI TOAIIBJI 3MIHIOETBCS 3 OOKY HaCHUYEHMX JKHPHHUX KUCIOT 3 TTAPHOIO i HEMApHOIO KUIBKICTIO BYIJICLIEBUX aTOMIB y JIAHIIIOTY,
MOHOHEHACHYEHHUX KUPHUX KUCIOT POAUH n-7 i n-9 Ta, 0cOOIMBO, MOJTIHEHACHYSHHUX KUPHUX KUCIIOT pOAUH n-3 i n-6. Y pesynb-
TaTi 3rOZI0BYBAHHSI MOJIOZIOl TpaBH, KOMOIKOpMY Ta KaBOBOTO IIUIAMY Y KOpIB MiIBHIIYIOTHCS CEPEIHbO1000BI Hamoi Mostoka. Of-
HOYACHO B MOJIOLIi IOCIAHHUX KOPIB 301IBIIYETHCS BMICT OUIKA, )KUPY Ta JIAKTO3M.

KirouoBi ciioBa: kaBoBHi IU1aM, KHCIIOTHOIETEPreHTHA KITiTKOBHUHA, HeeCTepr(iKOBaHi XHUPHI KUCIIOTH, PiJrHa pyoLs,
KOpPOBH, IPOIYKTUBHICTb, CKJIaJ MOJIOKA.

IMocranoBka npodJiemu. BUKoprCTaHHS HETpaIULIHHNX KOPMiB, 30KpeMa BiJIXOAiB KaBOBOI'O BHPO-
OHMILITBA, B TOAIBII )KyHHHUX TBapHH, HacamIiepe KopiB, € akTyanbHuM [1]. KaBoBe BUpoOHHUIITBO Mae Be-
JIUKI KUTBKOCTI TaKMX BIIXOMIB SK KaBoBui mmiam. OcTaHHIN, 3a Boiorocti 12,5 %, MICTUTh y CBOEMY
cknani 11,2-13,5 % cuporo npoteiny, 6 5,5 % cuporo xupy Ta B cepeanbomy 39,7 % winitkoBuHH. [Ipn
bOMY, [TOKMBHA LIHHICTH KABOBOT'O IIIaMy B cepeqHboMY ckianae 0,38 KOpMOBHUX OAWHUL.

Boanodac, eeKTHBHICTh BUKOPHCTAHHS MPOTEIHY, HE3aMiHHAX aMiHOKHUCIIOT 1 )KHPHHX KHCJIOT B Op-
TaHi3MI JIAKTYIOYHMX KOPIB ITi] Yac BUIACAHHS HA MTACOBHUIII a00 3a 3roIOBYBaHHS 3€JIEHOI MACH CISTHUX
TpaB 3HAYHOIO MipOIO 3aIeKUTh Bi BMicTy B pauioHi KK [2, 6]. Lle moB’a3aH0, Hacammiepen, i3 cra0ismi-
3ytourM BriBoM KJ/IK Ha eH3uMHI TiporiecH B pyoOIli Ta KOHIIGHTPAIIII0 BOIHEBHUX 10HIB Y HOTO BMICTI 3a
BHCOKOTO PIiBHS B paLliOHi TBapHH JICTKOPO3LICILUTIOBAHUX POTEIHY, LYKPY Ta KpoxMaumo [4].

AHaJi3 ocTaHHiX pocaimkenn i myodikamiit. J{edinur KK B pamioHi KOpiB mij Yac BUIIACaHHS Ha
KyJbTYPHHX TAacCOBHIAX ado 3a 3rOZOBYBAHHS iM 3eJICHOI MacH CISTHUX TPaB MPU3BOIUTE J0 3HIKEHHS iX
NPOAYKTUBHOCTI BHACIIIIOK 3MEHIIIEHHS TpaHchopMarlii IpoTeiHy B MikpoOiansHuil Oinok [3]. Llum mosic-
HIOETBCS ITIIBUILICHHS €(DEKTUBHOCTI BUKOPHCTAHHS MPOTEiHY BEJIHKOK POraTor Xymo0Oio B pasi 1oja-
BaHH:I 70 3€JI€HOI Macy MACOBUIIHKX 1 CIIHUX TpaB IPyOHX KOpMIB (CiuKH CiHa ab0 COIOMH), SKi XapakKTe-
pu3ytoThcs BucoknM BMicToMm KJIK [2, 6]. 3 ormsimy Ha HaBeneHe BHIIE, CIUKY CiHa 200 COJIOMH B PaIlioHi
KOpiB MO’KHA 3aMiHUTH BIIXOJaMH KaBOBOTO BUPOOHHIITBA, 30KpeMa KIIITKOBUHOBMICHIM KaBOBHM IIITa-
MoM [8]. bioximiuHi MexaHi3MH BIUIMBY HasBHOTO B PalioHi y JITHIN MepioA KaBOBOTO LIJIaMy Ha OOMiHH1
MIPOIIECH B OPraHi3Mi Ta MPOIYKTUBHI 03HAKU KOPIB € MAJIOBUBUCHUMH.

Merta po0oTu nossirana B JOCHiPKEHHI 0OMIHHUX MPOLECiB HeecTepru(iKOBaHUX KUPHUX KHUCIOT
y pyOI1i, MOJIOYHOI TTPOAYKTUBHOCTI ¥ CKJIaqy MOJIOKA KOPiB 3a HAssBHOCTI KABOBOTO IUIAMY B paIlioHi
B JIITHIH TIEpioJ.

Marepian i meTonuka gocixkeHHs. ExcriepiMeHTa bHi JOCTIKEHHS POBEIH Y AePKaBHOMY ITiJl-
TIPUEMCTBI — JOCIiaHe rocmomapcTBo "PanexiBcbke” PamexiBchkoro paiiony JIBBIBCEKOI 00J1acTi Ha TIOB-
HOBIKOBHX KOPOBaX YKpPaiHCHKOI YOPHO-PSI00i MOJIOYHOI Topoan. MoJo9Ha TTPOAYKTHBHICTE MiIAOCITIA-
HHX KOpiB 32 MOMNepeaHIo JakTamito Oyna B Mexkax 5600-5800 xr monoka. Byno copmoBaHo Tpu rpymu
KOpiB (110 4 TBapWHM y KOXKHIii), aHAJIOTIB 32 MOXOKEHHSIM, BIKOM, KHBOIO MACOI0, MMPOJYKTHBHICTIO Ta
MicsmieM sakrartii. Kopis koaTponpHoi Ta [ 1 Il mocmigaux rpyn Bpoaosx TpaBHs—mmHS (90 qHIB) yTpH-
MYBaJIM Ha TIACOBHILI 3 MOJIOJIOIO 3JIaKOBO-0000BOI0 TpaBoro. KpiM Toro, mig-m1ociigHi KOpOBH OTpUMYBa-
71 cTaHAApTHUH po3cunHui KoMOikopm Mapki KPC-60-1 (4,0 kr va ronoBy Ta 100 T Ha KO>KeH Kimorpam
MOJIOKa). Bumuii piBeHb KIITKOBHHA OJCPKAIIM 332 PaXyHOK JOaBaHHs JI0 PaIlioHy KOpiB KaBOBOTO IIIa-
My. [Iprdaomy, kopoBam I i Il gocmigHUX TPy 3roI0BYBAIN CYXHid KAaBOBHH IIaM Y KIJIBKOCTI BiZITIOBIIHO
8116 % Bin Macu komOikopMy. Cyxuii KaBOBHUH 11LIaM 3rOJJOBYBaJIM KOPOBaM Yy CKJIai KOMOIKOpMY.

IImomy macoBumma (po3aitenoro Ha 10 AUISHOK) OyJ0 3acCisiHO OJHAKOBOIO TPaBOCYMIIIKOIO (KO-
HIOIHA O1J1a, paliTpac MaCOBUITHMM, BIBCSHUIII Ta TUModiiBKa ydna). Ha miomnmy omHopa3oBo Bec-
HOKO BHOCHJIM a30THO-(hocopHO-KamiitHe moOprBo y KimbKocTi NgoPogKoy. Y pesynbrari 0yB copmo-
BaHMH 371aKOBO-0000BHiT TpaBOCTiH. Ha KOXHIN AUISHIN, y TIOPSAKY YeprH, KOPIiB BHITAcaid BIIPO-
JOBX TpboX IHIB. [Ticns KOXKHOTO BUMAacaHHA Ha AUISTHKY BHOCHJIM a30THE JOOPHBO Y KibKOCTI Ny,
IICJISI LIBOTO OYiKYBAJIHU MiAPOCTaHHs TPaBH (10 (a3u BUXOAY B TPYOKY Y 371aKOBHX TpaB).

Ckianx i MoKMBHA IMIHHICTH PaIlioHy MiIAOCTiTHIX KOPIiB IpencTaBieHa y tadmuii 1. AHami3 1mo-
JKUBHOI IIIHHOCTI OCHOBHOI'O PalliOHy KOPiB y BECHSHO-JITHIA IepioJ MOKa3aB CYTTEBY HecTady B
HBOMY KJIIITKOBUHH. J[07JaBaHHS 10 OCHOBHOT'O PaIliOHy CyXOT0 KaBOBOTO IITAMY JaJi0 3MOTY YHUKHY-
TH HaBEJICHOTO BHIIE AeDiUTYy.

3a mepioll NPOBEIECHHS AOCIiAY KOHTPOJIIOBAIN MOJOYHY MPOAYKTHBHICTh MiJOCITIAHUX KOPIB i
BMICT B MOJIOIII OiIKa, )KUPY Ta JAKTO3H. Y KiHII MOCIHIHKEHD TS JIA0OPAaTOPHUX JOCIiHKEHD BiJl KO-
PiB 3a TOTIOMOTOIO 30HAY OynM BixiOpaHi 3pa3ku BMICTUMOTO pyOLs, 1€ TPOBOAMIM 10 PAaHKOBOI T0-
JIBJIi, @ TAKOK Ha 2-1 Ta 7-f TOQUHAX BiJ ii MOYATKYy.
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Tabmuns 1 — Ckiaaa Ta HOKMBHA NiHHICTH panioHy roaiBji mixgocTiTHUX KOpPiB 3 cepeqHBOI0 Macoro Tija 550 kr i
IIaHOBUM Hag0eM 6000 Kr MoJI0KA 32 JIAKTAIliI0 HA BECHSIHO-JIiTHiil mepion

Kopw ['pyna TBapUH '
KOHTpOJIbHA I mocmigna II mocmigna
Tpasa macoBumHa (pi3HOTpaB’si), KT 25 25 25
3§neHa. Maca (371aKk0B0-0000BUX TpaB, 37 37 37
I ATOTIBJISA), KT
Cyxuif KaBoBHH 1LIaM, T - 640 1280
JlepTh (IIeHus, SYMiHb, KyKypya3a, 48 48 48
0BeC), KT
Cijlb KyXOHHa, T 92 92 92
y palioHi MiCTHThCS:

ITokazHuk HOpMa BChOI'0 + 10 HOpMH BCHOI'0 + 10 HOPMH BChOI'0 + 10 HOpMH
OOminHa eHepris, Mk 159 153 -6 155 -4 152 -7
EKO 15,9 15,3 -0,6 15,5 -0,4 15,2 -0,7
[leperpaBHuii npoTeil, T 1435 1461 +25 1443 +7 1443 +7
Cyxa pedoBuHa, KI' 16,5 16,1 -0,4 17,0 +0,5 17,0 +0,5
KuniTkoBuHa, T 4080 3910 -170 4155 +75 4230 +150
Ilyxop, T 1250 1293 +43 1271 +21 1271 +21
Kanemiii, r 97 98 +1 95 -2 95 -2
Docdop, T 69 74 +1 70 +1 70 +1
Kapotun, Mmr 610 600 -10 630 +20 630 +20
KyxonHa ciiib, T 97 97 - 97 - 97 -
Konr EKO na 1kr. CP. 0,96 0,95 0,91 0,91
[MeperpaBHoro npoteiny
1 EKO 90,0 90,2 93,0 94,9
Lyporo-nporeiriose 0,8-1,0:1 0,88:1 - 0,88:1 - 0,88:1 -
CHiBBiTHONIEHHS
Ca:P 1,5-1,8:1 1,32:1 - 1,35:1 - 1,35:1 -

V Bigibpanux 3paskax xopmiB BuzHauaiu BMicT H/IK ta KK, a B pigkomy BMicTUMOMY pyOIIs —
XKHUPHHUX KUCHOT 3araipHux mimigiB. Pisens HIK ta KK B cyxiit pedoBuHi 31aK0B0-0000B0i maco-
BHIIHOI TpaBW BHW3HAYAIM 3a METOIWKOI0, omucaHor B.B. Bmizmo Tta in. (2012). Konmenrpariito
HeecTepr(iKOBaHUX KHUPHUX KUCIOT y PIAKOMY BMICTUMOMY PYOIls BU3HAYaIM METOIOM I'a30pPiauH-
HOi Xpomatorpadii 3a 1.d. Pisicom i3 cmisp. (2010). Bmict Ginka, KHpY Ta TAKTO3M y MOJOL KOPiB
Bu3Hayaiau Ha "Exomink" [7].

Jl1st noCHiIKEeHb METHIIOBHX €CTEPIB JKUPHHUX KHUCIIOT BUKOPUCTAHO I'a30pIIMHHKI XpoMaTorpadiuHmii
amapar "Chrom-5" (Laboratorni pristroye, Praha), sikuii Mae HepkaBitody CTajieBy KOJOHKY JOBXHHOIO
3700 MM i BHyTpimHIM giamerpoMm 3 MM. Komonky 3amoBHroBanu Chromaton-N-AW, 3epHinnsm 60—
80 mermmn, cmmanizopanuM HMDS (rekcaMeTriimucislizaHoM), TTOKPUTHM TTOJT1TieTHIICHTITIKOIba Ui HATOM
(HepyxoMoIo piakoro (azoro) y KimbkocTi 10 %. Po3xia razy-Hocisl, XiMiYHO YHCTOTO Ta OCYLIEHOTO a30Ty
(pyxoma (haza) uepe3 KONOHKy 3a BXimHoro tHcky 1,5x10° ITa craHoBHB Gmu3bko 65 M1/xB. TopiHHs mo-
JyM' s 3a0e3neuyBain BogHeM (25 mi/xB) 1 oBiTpsaM (380 mi/xB). [30TepMiuHuUi pexkuM poOOTH HAOMBHOT
KOJIOHKH 3 TIOJIIPHOIO pifkoro (pazoro yrpumyBanwm Ha piBHi 196 °C, a BumapoByBada Ta JETEKTOpa —
245 °C. [lerektop — NoJIyM SIHO-10HI3aLIMHUN. 3anic pe3yabTaTiB aHai3y — Audepentiansauil. EdexTus-
HICTh KOJIOHKH, Bu3HaueHa 3a Maxk-Hefip 1 bonemi, 1711 3arabHONPHHAHSATOrO CEPeTHROTO MiKa Ha XpoMa-
TOTpaMi — METWJIOBOTO €dipy MaTbMITHHOBOI KHCIOTH — CTaHOBIIA 1945114 TeopeTWIHHX TapiJioK.
InenTrdikamniro mKiB Ha XpoOMaTOrpami NPOBOAWIM METOAOM PO3PaxXyHKY “‘BYTJIEEBUX YHCEN, & TAKOX
BUKOPUCTaHHAM XIMIYHO YHCTHX, CTAHIAPTHUX, TEKCAHOBHX PO3UYHMHIB METHUJIOBHX €CTEPIB JKUPHHUX KHC-
710T. Po3paxyHOK BMiCTy OKpEMHX KHPHHX KHCIIOT 3arajbHUX JIITIIB 3a pe3yIbTaTaM{ ra30XpoMaTorpa-
(ivHOrO aHay3y MPOBOMAMIN 3a (GOPMYJION0, SIKa BKIIIOYAE B ce0e MOMpPaBKOBI KOSMILIIEHTH VI KOXKHOI
JIOCITJDKYBaHO1 >KUPHOI KUCoTy. [lonpaBKkoBi KoedilieHTH 3HAXOMIN SIK BiAHOIIEHHS TUIOLI MiKiB (30Kpe-
Ma BHCOTH TIKiB) TENTaACKaHOBOI (BHYTPILTHIA CTAHAAPT 1 BHYTPINIHSA HOpMA) 1 JOCIIHKYBAHOI KHCIIOTH 32
KOHIIeHTpaIlii 1:1 Ta i30TepMiUHOro pexxuMy poOOTH ra30piAMHHOIO XpoMarorpadidHoro amapary [5].

Otpumanuii nudpoBuil Marepiaid ompanboBaHUK METOIOM BapiallifHOI CTATHCTHKH 3 BUKOPHC-
TaHHSM KpuTepito CteiofeHnTa. Po3paxoByBanu cepenni apudmeTnyni BennurHu (M) Ta TOXHOKH ce-
peaHix apu(@METHYHUX BEIMYMH (+m). 3MiHM BBaxkajmcs Biporigaumu 3a P<0,05. Jlns po3paxyHKiB
BHUKOpHCTaHa KoMl totepHa nporpama Origin 6.0, Excel (Microsoft, USA).
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OcHoOBHI pe3yJibTaTH T0CTiIKeHHsl. BCTaHOBIIEHO, 10 cepeHFOI000BO 3 KOpMaMH B OpraHi3M KO-
piB I mocnigHoi rpyny, SIKUM TOPSIA 3 MOJIOJOIO 3IaKOBO-0000BOIO TPABOIO Ta KOMOIKOPMOM 3T0JIOBYIOTh
KABOBM IIIJJaM, MOPIBHSIHO 3 KOPOBAMH KOHTPOJIBHOI TPYITH, SKi OTPUMYIOTH TiTbKA MOJOIY 37aKOBO-
0000BY TpaBy Ta KOMOIKOpM, Haaxoaui0 BiamoBigHo Ha 12,1 1 20,2 % Ousine HK (Tabim. 2). 3a HaBee-
HUX BHUIIC YMOB B opraHi3M kopiB Il gocimigHoi rpymu, TOPiBHSIHO 3 KOPOBaMH KOHTPOJIBHOI TPYITH, 3 KOp-
MaMHM HaJIXOIWTh BianoBigHo Ha 29,1 1 64,9 % oinbme KJIK.

Tabmu 2 — HagxomskeHHsT HeHTPaILHOJeTEPreHTHOI Ta KHCJIO0THOeTePreHTHOI KIIITKOBHHH 3 KOPMaMH B OPraHizmMm

KOpiB, Kr/rosoBy/no0y

['pyna TBapun

dopma
KIITKOBHHH

KoHTpoJsbHA (OP)

(OP+ xaBoBHil IIJTaM y KiJBKOCTI
8 % Bix Macu KOMOiKOpMY)

I nocmigna

II gocmimna

(OP+ kaBOBHif IITaM y KiIBKOCTI

16 % Bix Macu KOMOiKOpMY)

HefitpansHonereprenTHa

: 2,57+0,082 2,88+0,096%* 3,090,103 %
KIIITKOBUHA
Kucnotnonereprentna 1,510,064 1,9540,070%* 2,490,078 %
KIIITKOBUHA

Mpumitka: y wiid Ta HacTynHUX Tadbmumsax * — P<0,05; ** — P<0,01; *** — P<0,001 pi3HHIA CTaTHCTHYHO BipOTiIHA MO-

piBHSIHO 3 KOHTPOJIbHOIO I'PYIIOLO.

VY py6uesiit piausi kopis I Ta Il gocmigHuX rpym, paiioH sIKHX MICTHB MOJIOAY TpPaBy, KOMOiKOpM
Ta KaBOBHUHU IUIaM Y KUIBKOCTSX BiAmoBiAHO 8 1 16 % Big MacH KOMOIKOPMY, MOPIBHSHO 3 KOpPOBa-
MU KOHTPOJIGHOI TPYIH, SIKi CIIOKWBAJIM TUIBKH MOJIOLY TPaBy Ta KOMOIKOpM, 10 paHKOBOI TOAiBIIi
€ TeHJICHINS 10 3MCHIICHHS 3arajibHOI KOHIIEHTpAILi HeeCTepU(IKOBAaHUX KUPHUX KUCIOT (Tadi. 3).

Tabmurt 3 — PiBenb HeecTepupikoBaHNX :KMPHUX KHCJIOT y pyOuesiii pianni kopiB 10 pankoBoi roaisii,

r/n (M+m, n=4)

Kupsi kucnorn

I'pyna TBapuH

I nocnigaa (OP+

11 nocmigua (OP+

.. KOHTPOJIbHA o ) . o . .
Ta IX KOx KaBOBHH IIUTaM y KiJIbKOCTI 8% KaBOBHH IIIaM Y KIJIBKOCTI
(OP) . . . .
BiJl MacH KOMOIKOpMY) 16% Bin Macu KOMOIKOpMY)
Kanpunosa, 10:0 0,610,017 0,58+0,019 0,57+0,019
Jlaypunosa,12:0 1,05+0,029 1,010,029 0,99+0,031
Mipuctunosa, 14:0 6,47+0,095 6,29+0,099 6,18+0,102
ITanTagekanosa, 15:0 1,99+0,060 1,93+0,050 1,89+0,050
ITanemiTuHOBa, 16:0 153,85+3,112 152,08+2,946 151,43+3,072
ITanemiTooneinosa, 16:1 6,43+0,156 6,27+0,151 6,12+0,145
Creapunosa, 18:0 679,21+14,716 667,39+17,175 661,51+17,832
Ouneinona, 18:1 108,98+2,781 104,89+2,943 102,214+2,494
Jlinonesa, 18:2 5,26+0,103 4,6540,116%* 4,49+0,105%*
Jlinonenosa, 18:3 1,64+0,051 1,47+0,024 1,410,025
Apaxinosa, 20:0 2,79+0,072 2,68+0,049 2,60+0,049
Eiiko3aenosa, 20:1 1,47+0,053 1,39+0,044 1,33+0,037
Eiiko3anguenona, 20:2 0,91+0,029 0,79+0,011* 0,760,008 **
Eiiko3aTpuenona, 20:3 1,29+0,039 1,13+0,019%* 1,09+0,018%**
Apaxinonosa, 20:4 0,92+0,025 0,82+0,014* 0,79+0,012%*
Eiiko3anenraenosa, 20:5 0,64+0,017 0,57+0,010%* 0,54+0,011%*
Jlokozanuenosa, 22:2 0,48+0,015 0,41+0,011* 0,40+0,009**
Jloko3aTpuenosna, 22:3 0,41+0,013 0,35+0,009** 0,34+0,006%*
Jloxo3arerpacHoBa, 22:4 0,84+0,027 0,74+0,009* 0,72+0,009**
Jloko3aneHnTtaeHoBa, 22:5 1,28+0,062 1,00+0,041** 0,96+0,031**
Jloko3arekcaeHoBa, 22:6 1,64+0,051 1,46+0,019* 1,41+0,015%*
3aranpHuil piBeHb KUPHUX KUCIOT 978,16 957,90 947,74
Y T. 4. HACHYCHI 845,97 831,96 825,17
MonoHeHacH4ueH1 116,88 112,55 109,66
IToninenacuueni 15,31 13,39 12,91
n-3/n-6 0,58 0,57 0,57

IIpn oMy BMICT HeecTepH(piKOBAaHNX HACHUCHUX XUPHUX KUCIOT y PyOIeBid pimwHi kopiB I Ta
Il mocnigHUX TPyI, OPIBHAHO 3 KOPOBaMH KOHTPOJIBHOI TPYIIH, 3MEHIITYEThCS 32 PAXYHOK HACUUCHUX YKU-
PHHX KUCIIOT 3 TapHOI0 (3a 3roJIOBYBAaHHS KaBOBOTO IIAMY B KUIBKOCTSX BiANoBimHO 8 1 16 % Bim macu
KoMOGiKOpMy BizmoBigHo 10 830,03 i 823,28 mportu 843,98 r-107/n y konTpoi) it Hermaproro (1,93 i 1,89
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mpote 1,99) KUTBKICTIO BYTJICIICBHX aTOMIB Y JIQHITIOTY MOHOHEHACHYCHUX >KMPHHUX KHUCIOT POAMH N-7
(6,27 1 6,12 ipotu 6,43) i n-9 (106,28 1 103,54 mpotu 110,45) Ta, 0cOOIMBO, TONIHEHACHYCHUX KUPHUAX
KUCIoT poauH n-3 (4,85 i 4,66 potu 5,61) 1 n-6 (32 3roJOByBaHHS KABOBOT'O IIJTAMY B KUTBKOCTSIX 81 16 %
Bi Macu koMGikopMy BinmoBinHo 10 8,54 i 8,25 npoti 9,70 r- 10/ y KOHTPOITI).

VY py6uesiii pigusi kopis I ta Il gocaigHUX IpyIl, MOPIBHSIHO 3 KOPOBAaMH KOHTPOJBHOI IPYIIH, Ha
2-i TOWHI MiCIIs IOYATKY PAHKOBOI TOJIBII TAKOX € TSHJICHIIIS IO 3MEHIIICHHS BMIiCTY KHUPHUX KHUC-
JIOT 3arajbHuX JimmiB (Taba. 4). 3 HaBeaeHol BHUIE TAOIWI BHIHO, IO TEHACHIUSA O 3MEHIIEHHS
BMICTY *KHPHHUX KHCJIOT 3arajlbHUX JIIJIIB CIIOCTEPIraeThCs 3a PaXyHOK HeecTepu(iKOBaHUX HaCHUe-
HUX XUPHUX KHCJIOT 3 MapHOK (3a 3roJJOBYBaHHS KaBOBOTO IIIaMy B KilnbkocTsX 8 i 16 % Bix macu
KOMGiKopMy BifmosixHO 10 779,40 i 777,86 npotu 783,46 r+107/1 y xonTponi) it Henmaprowo (1,64 i
1,60 mpotu 1,70) KiTBKICTIO BYTJICIICBHUX aTOMIB Yy JIAHITIOTY, MOHOHEHACHYICHUX KUPHHUX KHUCIOT PO-
vl n-7 (5,09 1 5,00 mpotu 5,23) i n-9 (93,38 1 92,94 npotu 94,29) Ta, 0cOOINBO, MOJTIHEHACHUCHUX
XKHUPHHUX KUCIOT poauH n-3 (3,86 1 3,70 npotu 4,53) ii n-6 (3a 3roq0ByBaHHS KaBOBOTO HIJIaMy B KiJlb-
kocTsix 8 i 16 % Bin Macu koMGikopMy BifmosinHo 10 6,71 i 6,43 npotu 8,57 r+107/1 y kKoHTpO).

Tabmuns 4 — BmicT HeecTepuikoBaHMX KHPHUX KHCJIOT y pyOuesiii pinuni kopiB Ha 2-if roauni Bix mouaTky roaisi,
3
r-/n (M+m, n=4)

I'pyna tBapun
JKupni kucnorn I nocaigaa (OP+ 11 mocmigaa (OP+
Ta iX KOJ KOHTPOJIbHA . . . . N . .
(OP) KaBOBMH 1LTaM Y KibKocTi 8% Bix KaBOBHH II1aM y KUIbKOCTI 16%
Macu KOMOiKopMy) BiZl Macu KOMOiKOpMY)

Kampunosa, 10:0 0,62+0,017 0,610,017 0,60+0,014
Jlaypunosa,12:0 1,14+0,054 1,11+0,052 1,080,054
Mipucrunosa, 14:0 6,16+0,132 6,07+0,131 5,99+0,138
ITanTanexanosa, 15:0 1,70+0,051 1,64+0,049 1,60+0,047
IMansmiTunoBa, 16:0 140,22+3,516 138,12+3,352 137,58+3,368
TTaneMmiTOONEiHOBA, 16:1 5,23+0,121 5,09+0,112 5,00+0,102
CreapuHoBa, 18:0 632,96+14,895 631,24+14,753 630,49+14,721
Oneinona, 18:1 92,99+1,538 92,12+1,557 91,71+1,596
Jlinonesa, 18:2 4,85+0,447 3,45+0,091* 3,28+0,103*
Jlinonenosna, 18:3 1,42+0,047 1,16+0,062* 1,09+0,052%**
Apaxinosa, 20:0 2,36+0,054 2,25+0,045 2,12+0,035%**
Eitko3aenosa, 20:1 1,30+0,034 1,26+0,034 1,23+0,036
Eiiko3aauenona, 20:2 0,78+0,019 0,69+0,016%* 0,67+0,017%*
Eiiko3arpuenosa, 20:3 1,02+0,039 0,87+0,015%* 0,85+0,013%*
Apaxinonosa, 20:4 0,81+0,018 0,71+0,013** 0,68+0,012%*
Eiiko3anenraenona, 20:5 0,52+0,014 0,4540,010%* 0,43+0,012%**
Jloxo3anuenona, 22:2 0,40+0,013 0,3540,007** 0,33+0,007**
Joxo3atpueHosa, 22:3 0,33+0,009 0,28+0,009** 0,27+0,009%*
Jloko3arerpaeHoBa, 22:4 0,71+0,018 0,64+0,007* 0,62+0,006**
Jloko3anenracHoBa, 22:5 1,05+0,053 0,90+0,016* 0,87+0,015%*
Jloko3arekcaeHoBa, 22:6 1,210,039 1,07+£0,013* 1,04+£0,011%*
3arajibHui BMICT
JKUPHHUX KHCJIOT 897,78 890,08 887,53
y T. 4. HACHYEHi 785,16 781,04 779,46

MoHoHeHacHYeH1 99,52 98,47 97,94

ITonineHacu4eHi 13,10 10,57 10,13
n-3/n-6 0,53 0,58 0,58

VY pyOuesiit piguni kopis I ta Il gociaigHux rpyI, pamioH SKHX MICTUB MOJIOAY TpaBy, KOMOIKOpM
Ta KaBOBHH IIJIaM Y KUTBKOCTSX BiAmoBiaHO 8 1 16 % Bim Macu KOMOIKOpMY, IMOPIBHSHO 3 KOPOBAMH
KOHTPOJIBHOI TPYIH, K1 CTIOKMBAJIM TIIBKA MOJIOAY TpaBy Ta KOMOIKOpM, Ha 7-i TOIUHI BiJ MOYATKY
PAHKOBOI TOJIBII € TEHACHIliS JO 3MCHIICHHS 3arajlbHOTO BMICTY HEECTCPU(IKOBAHUX KUPHUX KHC-
J0T (Tadi. 5). IIpu 11boMy piBeHb HeecTepU(iKOBAHMX KUPHHUX KHCIOT Y pyOLeBii piguHi kopie I ta
II nocmimHUX TPy, MOPIBHSHO 3 KOPOBAMH KOHTPOIBHOT TPYITH, 3HIXKYETHCS 32 PAXYHOK HeecTepHudi-
KOBaHUX HACHUYCHUX JKUPHHUX KHUCIOT 3 MApHOIO (3a 3r0JI0BYBaHHS KABOBOTO IIJIAMY B KUTBKOCTSX 8 1
16 % Big macu xKomGikopmy Bimmosizzo mo 781,53 i 773,31 mpotu 791,46 1-107/n y xonTpomi) it
HerapHoro (1,68 1 1,61 mpotu 1,76) KiTBKICTIO BYIJICIEBHMX aTOMIB Yy JIAHITIOTY, MOHOHEHACHICHHX
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JKUPHUX KUCIOT poauH n-7 (5,16 1 4,99 nportu 5,50) i n-9 (98,18 i 97,58 npotu 99,77) Ta, 0cobiHBO,
NOJIHEHACHYEHUX YKUPHUX KUCIOT ponuH n-3 (3,98 1 3,82 mpotu 4,64) i n-6 (3a 3ronoByBaHHS KaBO-
BOTO IIJTaMy B KUTBKOCTSX 8 1 16 % Bij Macu koMOikopMy BiarmoBigHo a0 7,52 i 7,23 mpotu 8,61 1+ 10°/n

Yy KOHTPOJT).

Tabmut 5 — BmicT HeecTepudikoBanux ¢GopMm KHUPHUX KUCJIOT y pyOuesiii pinuni kopiB Ha 7-ii roguni Bix mouaTky
rogiBuI, I/ (M#£m, n=4)

I'pyna TBapuH
YKupHi Kucnotu I gocnigaa (OP+ 11 nocmigaa (OP+
. KOHTPOJIbHA . ) . N . .
Ta X KOJ (OP) KaBOB.I/II/I miam y KI.III)KOCTI 8% KaBOBI'/II/I mjiam y KlJ'II)KOCTl 16%
BiJl MacH KOMOIKOpMY) BiJl Macl KOMOIKOpMY)

Kanpunosa, 10:0 0,62+0,017 0,59+0,016 0,58+0,017
Jlaypunosa,12:0 1,03+0,045 1,000,043 0,97+0,043
MipucrunoBsa, 14:0 6,250,145 6,100,157 5,970,149
ITantanekanosa, 15:0 1,760,062 1,68+0,060 1,61+0,051
ITanemiTuHOBa, 16:0 140,63+4,298 139,28+4,325 138,47+4,350
ITaneMmiTooneinosa, 16:1 5,50+0,129 5,160,079 4,99+0,073*
Creapunosa, 18:0 640,40+13,23 632,16+12,88 625,04+12,04
Ouneinona, 18:1 98,44+2,291 97,01£1,580 96,46+1,549
Jlinonesa, 18:2 4,82+0,108 4,21+0,097%** 4,05+0,075%%*
Jlinonenosa, 18:3 1,470,049 1,27+0,030* 1,21+0,029%**
ApaxiHoBa, 20:0 2,53+0,058 2,40+0,041 2,28+0,048*
Eiiko3zaenosa, 20:1 1,3340,033 1,1740,028** 1,12+0,031**
Eliko3aauenosa, 20:2 0,82+0,025 0,70£0,015%* 0,67+0,017**
Eiiko3arpuenona, 20:3 1,01+0,031 0,89+0,016* 0,86+0,017**
Apaxinonosa, 20:4 0,85+0,018 0,760,011 %** 0,74+0,008**
Eiiko3anenraenosna, 20:5 0,46+0,013 0,39+0,009** 0,37+0,013**
Jlokozanuenosa, 22:2 0,39+0,009 0,34+0,006%* 0,32+0,004 **3*
Jlokozatpuenosna, 22:3 0,33+0,009 0,28+0,006** 0,260,004 ***
JlokozaTterpaeHoBa, 22:4 0,72+0,021 0,62+0,010%* 0,59+0,009**
JlokozaneHTraeHoBa, 22:5 1,050,043 0,90£0,012* 0,87+0,012%*
Jloxo3arekcaeHoBa, 22:6 1,33+0,049 1,14+0,016* 1,11£0,015%*
3aranpHUi BMICT )KUPHHX
KHUCJIOT 911,74 898,05 888,54
y T. 4. HACHYeHi 793,22 783,21 774,92

MoHoHeHacHuYEeH1 105,27 103,34 102,57

ITonineHacuyeHi 13,25 11,50 11,05
n-3/n-6 0,54 0,53 0,53

Crig BiIMITUTH, 1110 IO PAHKOBOI TOJIBJi, HA 2-i Ta 7-# TOAWHI MICIs MOYaTKy paHKOBOI T'OJiBII
IHTEHCHBHIIIIE 3MEHIIYETHCS BMICT HeeCTepU(IKOBAaHUX KMUPHUX KHUCIOT Y piakii ¢pakiii pyOiieBoro
BMicTy KopiB Il qocaigHol Ipymnu, pamioH SKUX MiCTUB MOJIOAY TpaBy, KOMOIKOPM Ta KaBOBHH ILIaM y
KUTBKOCTI 16 % Bij Macu KOMOiKOpMY.

3MeHIIEHHs BMICTy HeeCcTepH(IKOBaHUX KUPHUX KUCIOT y pyoOuesiit pinuni xopis I ta Il mocmin-
HUX TPYII, SIKUM TOPS 3 MOJIOJIOIO TPABOIO Ta KOMOIKOPMOM 3T0/IOBYBAJIM KABOBHM IIIIaM, MTOPIBHSIHO
3 KOpOBaMH KOHTPOJIBHOI TPYNH, SKi CHOKMBaIM TUNBKH MOJIOAY TpaBy Ta KOMOIKOpM, HaleBHO,
NOB’S13aHO 3 JAISJIBHICTIO MIKpOOpraHi3MiB, Hacammepen OakTepilf, AKi KUBYTb Ha Ba)KKOIOCTYIHiH
moBepxHi. [Ipu 1Ib0My, MOXKIIMBO, 3pOCTa€ IHTEHCUBHICTH BKITIOUEHHS HABEICHUX BHUIIEC GOPM KUPHHUX
KHCJIOT Y CKJIA JIIITi B TiJla MIKpOOPTaHi3MiB.

Hagenene Buie Bkazye TakoK Ha AEsKi BiIMIHHOCTI BIUIMBY Pi3HUX KiJIbKOCTEH KaBOBOTO ILIAMY
B KOMOIKOpMi Ha OOMiHHI IIPOIICCH KUPHUX KHCJIOT Y PyOILll )KYHHHUX TBapHH.

OOMiHHI TIporiecH HeecTepr(DIKOBAHUX KUPHUX KHUCIOT y PyOLEeBii pifnHi, HAIICBHO, ITOB’s3aHi 3
IHTCHCUBHHM POCTOM OaKTepiii Ta, 0COOIMBO, HAMMPOCTIMNX y pyOLi KOPIiB AOCIIAHUX TPYI 3a HasB-
HOCTI B X pamioHi KJIITKOBUHOBMICHOTO KaBOBOTO Iiamy. OcTaHHIN, MOXIIUBO, CIYT'ye TTIOBEPXHEIO
JUTS SKATTEMISIBHOCTI OaKTepiid Ta HAMIIPOCTIIIHX.

VY pesynbTaTi 3romoByBaHHS MOJIOAOL TpaBH, KOMOIKOpMY Ta KaBoBoro muiamy B kopiB I ta Il nocmin-
HHX TPYIIL, OPIBHSIHO 3 KOPOBAaMU KOHTPOJBHOI IPYIH, SKi OTPUMYIOTH TLIBKH MOJOIY TpaBy Ta KOMOi-
KOpPM, BIpOTITHO IIiABHIYIOTECS CEPeIHBOA000BI Hamoi MoJioka (Tabi. 6). OgHOYacHO B MOJIOI KOpPiB
JIOCITIIHUX TPYII, OPIBHSAHO 3 KOPOBAMU KOHTPOJIBHOI IPYITH, BIPOTIIHO 30LIBIIYETHCS BMICT OLIIKa, KUPY
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Ta JlakTo3u. Hait0iibii BUpayKeHUH BILIMB Ha PIBEHb MOJIOYHOI IMPOAYKTHBHOCTI Ta BMICT Y MOJIOLI OLjIKa,
KHpY Ta JIAKTO3M CIIPaBIIsiE JOJATKOBE 3rOOBYBaHHS KOPOBaM TOPSI 3 MOJIOAOIO 371aKOBO-0000BOIO Tpa-
BOIO Ta KOMOIKOPMOM KaBOBOT'O IIJIaMy B KiTbKOCTi 16 % Big Macu KOMOIKOpMY.

Tabmums 6 — MoJiouHa MPOAYKTHBHICTH Ta CKJIAK MOJIOKA MiAgocaigHux kopiB (M+m, n=4)

['pyna TBapuH

JocmimKyBaHi MOKa3HUKA KOHTpOJIbHA I nocninHa II nocninna
Ta OJMHUIII BUMIPY (OP) (OP+ kaBoBuil u1aM y KiibkoctTi | (OP+ kaBOBHiA 1AM y KITBKOCTI
8% Big Macu KOMOIKOpMY) 16% Bix Macu KOMOiKOpMY)

Cepenmnono0oBHH Hauif 25,9+0,41 27,8+0,39% 28,2:40,417%%
MOJIOKa Ha 1 KOpPOBY, KI'

Bwmict sxupy B Mosow, % 3,49+0,039 3,63+0,011* 3,66+0,012%*
Bwmict 6isika B Monoui, % 3,2140,031 3,3340,018* 3,3840,015*
BwicT makro3u B Moo, % 4,55+0,058 4,77+0,030* 4,83+0,026%**

BucnoBku. 1. Cepeanaromo60B0 3 KOpMaMH B OpraHi3M KOpiB, KM Pa3oM 3 MOJIOJIOIO 3JIaKOBO-
06000BOI0 TPaBOIO Ta KOMOIKOPMOM 3TOJIOBYIOTH KaBOBHH HIIaM Y KibKocTi 8 1 16 % Bin macu kKomOi-
KopMmy HanxoauTh Ha 12,1-20,2 1 29,1-64,9 % 6inbiie Bignosigao HAK Ta KJIK.

2. 3roIoByBaHHS KOPOBaM Pa3oM 3 MOJIOJIOIO 371aKOBO-0000BOI0 TPAaBOKO Ta KOMOIKOPMOM KaBOBO-
ro nuiamMy B KUTbKOCTI 8 1 16 % Bim Macu KOMOIKOpMY TIPHBOIUTE IO 3MEHIIICHHS KOHIICHTpAIIli Heec-
Tepru(iKOBaHUX KUPHHUX KHCIOT 0 PAHKOBOI TOMiBIi, Ha 2-if Ta 7-i TOAMHI Bij il MOYATKY.

3. Bmict HeecTeprhiKOBaHUX KUPHHUX KHUCIIOT y PyOLIEBiH piyHI KOPIB, IKMM Pa30M 3 MOJIOZOO 3J1a-
KOBO-0000BOIO TPaBOIO Ta KOMOIKOPMOM 3TOI0OBYIOTH KaBOBHH ITUIaM y KUTBKOCTI 8 1 16 % Bimx Macu KOM-
OiKOpMY, 3aJIEKHO BiJ] 4acy BiTHOCHO MOYATKy PAaHKOBOI TOAIBII 3MIHIOETHCS 3 OOKY HACHUCHUX KUPHHUX
KUCTIOT 3 MApHOI0 I HEMapHOIO KUIBKICTIO BYIJICLIEBUX aTOMIB Y JIAHLIIOTY, MOHOHEHACHYECHHX >KHPHUX
KHCJIOT poAWH Nn-7 i n-9 Ta, 0cOOIMBO, MOJIIHEHACHYCHNUX KUPHUX KUCIIOT POIUH n-3 1 n-06.

4. Y pe3ynbTaTi 3rol0BYBaHHS MOJOAOI TpaBH, KOMOIKOPMY Ta KaBOBOTO IIJIaMy B KiJIbKOCTI 8 i
16 % Bim Macu KOMOIKOPMY B KOPIB MiJBUIIYIOTHCS CEPEeIHBOI000BI Ham0i Monoka. OHOYACHO B
MOJIOIi KOPIB 301JIBIIYETHCS BMICT OlJIKa, KHPY Ta JIAKTO3H.

5. HaiiGinpin BupakeHuil BIUIMB HAa OOMIHHI ITPOLICCH HeecTepH(DIKOBAHUX KMPHUX KHCJIOT y pyO-
i, piBeHb MOJIOYHOT MPOAYKTUBHOCTI Ta BMICT Y MOJIOLI OiJIKa, KUY Ta JAKTO3U CIIPABIISIE JOJATKOBE
3TOJOBYBaHHS KOPOBaM pa3oM 3 MOJIONIOI0 37aKOBO-0000BOIO TPaBOIO Ta KOMOIKOPMOM KaBOBOTO
nuIaMy B KUTBKOCTI 16 % Big Macu KOMOIKOpMY.

Heo0xigHO BCTaHOBHUTH BIUIMB 3rOJOBYBAHOTO KOPOBaM Y JITHIH MepioJl KaBOBOTO IIaMy Ha
CTPSIMOBAHICTh OPOJUIBHUX MPOLECIB y YOIl Ta BMICT Y HbOMY KOPOTKOJIAHIIOTOBHX 1 TOBTOJaHLIIO-
TOBHUX XUPHHUX KHUCIIOT, SIKi BIIMOBIAAIOTH 32 CHHTE3 MOJIOYHOTO O1TKa, )KHPY Ta MyKpPY.
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O0meH HedCTepH(UIHPOBAHHBIX KUPHBIX KHCJIOT B ’KHIKOM COAEP:KHMOM py0dla U MPOAYKTHBHbIE MOKA3aTeTH
KOPOB IIPH HAJTMYUH B HX PalHOHe KO eHHOro nuiama

A. C. Pomanuyk

broxumuueckue MEeXaHU3Mbl BIMSHHUS COACPHKALIErocs B palliOHE B JICTHHI Iepros KodeHHoro nuiamMa Ha 0OMEHHbIC
MPOLECCH B OPraHU3Me M MPOAYKTHBHBIE MOKA3aTeNl KOPOB SIBISIOTCS Majou3yueHHbIMH. Llens paboTel 3akmodanach B
UCCIIeZIOBAaHUM OOMEHHBIX IPOLIECCOB HEACTEPH(DULMPOBAHHBIX KUPHBIX KUCIOT B XKUAKOM COAECPKHMMOM pyOLia, MOJIOYHOIT
MIPOJYKTUBHOCTHU M COCTaBa MOJIOKA KOPOB IIPH HAINYUH KO(EHHOTo [IiIaMa B pallioHe B JIETHHIT eproa. Beicokuii ypoBeHb
KJIETYATKY MOJTYYHIIM 3a CUET JOOaBICHUS B PAIlMOH KOpOB KodeiitHoro nuiama. Koposam B coctaBe KOMOMKOpMa CKapMITH-
Bayy KO(eHHBIH ntaM B Konuaectse 8 U 16 %. YcTaHOBIIEHO, YTO CPEAHECYTOYHO ¢ KOPMAaMH B OPTaHU3M KOPOB, KOTOPEIM
BMECTE C MOJIOJIOH 371aK0BO-0000BOH TpaBoil 1 KOMOMKOPMOM cKapMimBainy Kodeiinslii nutam, moctynaino Ha 12,1 u 20,2 %
6onpire HelTpansHomereprenToit (HAK), 29,1 u 64,9 % xucnornonereprentHoi (KIK) ximeryatku. YcraHOBIEHO, 4TO
CoJiepyKaHue HeICTEPUPUIIMPOBAHHBIX )KUPHBIX KMCIOT B PYOLIOBOM JKHIKOCTH KOPOB, KOTOPBIM BMECTE C MOJIOZIOHN 371aKOBO-
060060BOIi TPaBOi 1 KOMOMKOPMOM CKapMJIMBAIOT KO(EHHbIN nuiaM B konuuecTBe 8 1 16 % 0T Macchl KOMOMKOpPMa, B 3aBH-
CHMOCTH OT BPEMEHH 10 OTHOILIEHHUIO K HaYaTy YTPEHHEro KOPMIIEHHUSI MEHSAETCS] CO CTOPOHBI HACBIIIEHHBIX KHUPHBIX KUCIOT
C YEeTHBIM M HEYETHBIM KOJIMYECTBOM aTOMOB YIJepoja B IIEH, MOHOHEHACHIIIEHHBIX )KUPHBIX KHUCIOT ceMeil n-7 u n-9 u,
0COOCHHO, MOJIMHEHACHIIICHHBIX KUPHBIX KHUCIOT ceMeil n-3 u n-6. B pe3ynprare ckapMIMBaHUS MOJIOAOH TpaBbl, KOMOUKO-
pMa 1 KoeifHOTo uT1aMa y KOpoB HOBBIMIAIOTCS CPEIHECYTOUHBIE HaJoH MoJoKa. OJJHOBPEMEHHO B MOJIOKE HCCIIE0BATEb-
CKHMX KOPOB YBEJIMIHMBACTCS COAEpKAaHNE OelKa, )KHpa U JTaKTO3bI.

KiroueBbie cjioBa: KoQeliHblil 1Iu1aM, KUCIOTHOACTEPIeHTHAs KIIeT4aTKa, HeaCTepU(pUIMPOBAHHbIC KUPHbBIE KUCIIOTHI,
pyO110Bast KUAKOCTh, KOPOBBI, MPOAYKTHBHOCTb, COCTAB MOJIOKA.

Metabolism of non-esterified fatty acids in the liquid content of the rumen and productive indicators of cows with
coffee pulp in their diet

A. Romanchuk

Biochemical mechanisms of impact of coffee pulp presented in the diet in summer period on metabolic processes in the body
and productive indicators of cows are poorly understood. The purpose of the study was to investigate metabolism of non-esterified
fatty acids in the liquid content of the rumen, milk productivity and composition of milk cows in the presence of coffee pulp in the
diet in summer period. Higher levels of cellulose was obtained by the addition to the diet of cows coffee pulp. Cows were fed feed
consisting coffee pulp in an amount of 8 and 16 %. It was established that the average daily feed of cows, which together with fresh
legume grasses and forage fed with coffee pulp received on 12.1 and 20.2 % more neutral detergent on 29.1 and 64.9 % of acid de-
tergent cellulose. It is also established that the content of non- esterified fatty acids in the rumen fluid of cows, which together with
fresh legume grasses and forage were fed coffee pulp in an amount of 8 and 16 % by weight of feed, depending on the time relative-
ly to the early morning feeding varies from saturated fat acids with an even and odd number of carbon atoms in the chain of mono-
unsaturated fatty acid families n-7 and n-9 and especially the families of polyunsaturated fatty acids n-3 and n-6.

As a result of feeding with fresh grass, fodder and coffee pulp average daily milk yield in cows increased. At the same
time the content of protein, fat and lactose in the milk of the tested cows increased. The use of non-conventional fodder, in
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particular waste of coffee production in feeding of ruminants, especially cows, is important. Coffee production has a large
amount of waste such as coffee pulp. Coffee pulp at moisture of 12.5 %, contains 11.2-13.5 % of crude protein, about 5.5 %
of crude fat and in the average 39.7 % cellulose. Thus, the nutritional value of coffee pulp in an average 0.38 of feed units.

However, the effectiveness of protein, essential amino acids and fatty acids in the body of lactating cows while grazing
on pasture or feeding green mass of seeded grasses largely depends on the content of acid detergent cellulose in the diet. This
is due primarily to stabilized impact of acid detergent cellulose on enzyme processes in the rumen and the concentration of
hydrogen ions in its content at high levels in the diet of animals easily degradable protein, sugar and starch.

Deficiency of acid detergent cellulose in the diet of cows while grazing on pasture or feeding green mass of seeded
grasses reduces their productivity by reducing protein in the transformation of microbial protein. This explains the efficiency
of the use of protein by cattle added to the green mass of seeded grasses and forage (hay or straw chaff), characterized by a
high content of acid detergent cellulose. Chaff hay or straw in the diet of cows can replace coffee production waste, including
coffee cellulose pulp. Biochemical mechanisms of impact coffee pulp available in the diet in the summer period on metabolic
processes in the body and signs of productive cows are poorly studied. The work was to study metabolic processes of non-
esterified fatty acids in the rumen, milk production and composition of cows’ milk in the presence of coffee pulp in the diet
in summer period.

Experimental studies were conducted in the experimental farm state enterprise "Radekhiv" Radekhiv district, Lviv re-
gion. It was formed three groups of cows third or fourth lactation (4 animals in each), unique in origin, age, body weight,
performance and month of lactation. Higher levels of fat were obtained by the addition of coffee pulp to the diet. Moreover,
cows of the I and II research groups were fed coffee pulp in an amount of 8 and 16 % by weight of fodder.

Key words: coffee pulp, acid detergent cellulose, liquid rumen, non-esterified fatty acids, cows, productivity, composi-
tion of milk.
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BUKOPUCTAHHSA OPITAHIYHOI'O KOBAJIBTY
JJIs1 BUPOBHUIITBA BUCOKOSAKICHOI'O MOJIOKA

Ha mizacTaBi gaHuX, OTPUMAHMX Mij 9ac MPOBEICHHS HAYKOBO-TOCIIOJAPCHKOTO AOCTiIy, BCTAHOBICHO, 110 HAaHOLIbIIHiA
BIUIMB Ha BEJIMYUHY HAJIO0 i AKICTh MOJIOKA BUCOKOIPOIYKTUBHUX KOPIiB FOJNIITHHCHKOI OPOH B CYXOCTiiHMII 1epiox i 3a
nepiogamu JakTarii Maga KOpMOCYMIIII [0 CKJIaAy sIKOT BBOIMIIM 103y 3MillIaHOJIranaHoro komiuiekcy KobaneTy, 1o 3a6e3-
neuynsa 3HmKeHHs Hecradi Kobanery B pamioni Ha 70 %. 3a ycynenns Hecradi Kobansry Ha 100 % Bin kxopis 3a 305 nuiB
naktanii orpuMano 7690 kr monoka. 3a 3HmwkeHHs Hectadyi Kobanbty Ha 85 % Haniit kopis 3pic Ha 210 xr (P<0,01), 70 % —
600 kr (P<0,001), 55 % — 320 kr (P<0,01), 40 % — Ha 206 xr. BMmict xwupy i Oinka B Moo 36imsmmBest Ha 0,01-0,03 % 3a
3HmKeHHs Hectadi KobaneTy Ha 55-85 % MOPIBHSAHO 13 KOHTPOJIBHOKO IPYIIOH0.

KurouoBi ci10Ba: BUCOKOMPOAYKTUBHI KOPOBH, KOPMOCYMIII, HPEMIKC, MiKPOCIEMEHTH, CIpYaHOKHCII COJli MiKpoese-
menTiB Kynpymy, Kobanbry, cenenit HaTpiro, 3minraHoniranaauii kommieke KobaneTy, MoIoYHa MPOAYKTHUBHICTS.

IMocranoBka npodJaemu. HaiiGinbmn BiNOBiqadbHIM Y TOIBII BUCOKONPOAYKTUBHUX KOPIB € Iepe-
XiJJHUH TIepiof, KU po3mounHaeThes 3a 20 AHIB 10 OTeNeHHs 1 3aKiHuyeThes yepe3 30 AHIB micis HbOTO.
He Menmn BayxmmBrM € TIepio]T CTAHOBIICHHS JIaKTarii abo po3moroBanHs, ToOTo mieprmi 100 qHiB JrakTarii,
OCKUTBKH MaKCHMaJTbHA MPOAYKTUBHICTE y KOPIB criocTepiractsest Ha 40—-80-# neHb MicIsT OTeIeHHS, a Ma-
KCHMaJlbHE CroKMBaHHS kKopMmy — depe3 80—100 aniB [1, 2]. Tomy B 1i nepioan HEOOXiTHO JOTPUMYBa-
THCH O10JIOTTYHOT TTOBHOITIHHOI TOIIBII, BiJT SIKOI 3aJICKUTH MTPOAYKTHBHICTE 32 JIAKTAIIIO, SIKICTh MOJIOKA,
JKUTTE3IATHICT, HOBOHAPOKEHHX TEJISIT Ta 3aIlIiIHIOBAHICTh KOpiB. HaBiTh 3a 0i0JIOTIYHO TMOBHOIIHHOI
TOIiBII Ta MAKCUMAIILHOTO CIIOKMBAHHS KOPMY B Liel 4ac Ha MPOAYKYBaHHs MOJIOKa BUKOPHUCTOBYETHCS
97 % cnoxuTtoi eHeprii Ta 83 % Oinka, 1 JHIle HEBENUKA YacTKa €HEPreTHYHMX PECYpPCiB 3aJIMIIAETHCS
T 3a0e3nedeHHs motped opraizmy [1]. OcHoBHUI 00MIH Yy TIEpioJ] CTAHOBJICHHS JIaKTaIlii abo po3aoro-
BaHHS B OpPraHi3Mi BUCOKOIPOAYKTUBHHUX KOPIB 3aJI€KHUTh HE TUTBKYU BiJl HAJXOKCHHS TTOXUBHUX, ajie i
010JI0T1YHO aKTUBHHUX PEUYOBHHAX, Y TOMY YHCIIi MiKpoeleMeHTiB [3, 4, 5].

© Cmeranina O. B., I6atyain L. I., Bomko B. C., 2016
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Tomy, mpoBeneHHSI HAYKOBUX JOCHIHKEHb 3 BU3HAYEHHS ONTHMAJIBHUX 03 3MIIIAHONITaHIHOTO
komiiekcy KobanpTy 3 ypaxyBaHHSM NeEpiofiB JakTamii y palioHax BUCOKONPOIYKTUBHHX KODiB B
ymoBax Jlicocreny YKpaiHu € akTyalbHUM.

AHAJI3 ocTaHHIX T0CTiIKeHb Ta myOJikaniii. ChoroHi IHO3eMHUMH Ta BITYU3HIHAMHU HAYKOBIISIMU
JTIOBEJICHO, IIT0 HEOPTaHIYHI COJIi MIKPOEJIEMEHTIB y MPEMiKcax, OCOOIMBO CIPUYaHOKHUCII 1 BYTJICKHCH, MO-
JKYTb MIPU3BOAUTH JI0 IX aHTAroHi3My Ta pyHHYBaHHS BiTaMiHiB, TOMY HEOOXiTHO BBOJUTH MiKpOEJIEMEHTH
B MPEMIKCH Y BHTJISIII XEJIATHUX CIONTYK. XEJIaTHI CIIOIYKH MIKPOCJIEMEHTIB 3 OLTKaMH, aMiHOKHACIOTaMHU
Ta BUKOPHCTAHHS XeJIaTHUX (DOpM MIKpPOEIEMEHTIB y paIlioHaX BHCOKOIIPOAYKTHBHHUX KOPIB CIIPHSIOTH
BHCOKOMY 3aCBOEHHIO MiKpPOEJIEMEHTIB TBADMHHHUM OPraHi3MOM Ta iX aKTHUBHiHM y4acTi B OOMIHHHX MpoLe-
cax. [IuTaHHAMM BHKOPHCTaHHSI OpraHiYHUX (DOPM MIKPOEJIEMEHTIB Y TOAIBNI CLIbCHKOTOCIOAAPCHKUX
TBapWH B YKpaiHi 3aiiMaeTbes psia HAyKoOBINB, cepen Hux C. €. [ettneka (2000 p.), M. O. 3axapeHko
(2001 p.), J. A. 3acexkin (2004 p.), B. C. bittorpkuii (2005 p.), B. C. Bomxko 3 acipanTamu.

OTxe, IIUTIXOM BBEJICHHS y MPEMIKCH XeNaTHUX MpernapaTtiB MOKHA CIIPSIMOBAHO BIUIMBATH Ha Pi-
3HOMAaHITHI JaHKA OOMIHYy PEYOBHH 3 METOI0 OTPHMAaHHSI MaKCHMAaJIbHOI NMPOJYKTHBHOCTI TBAapHH,
OCKLUTBKH XEJIaTHI CIIOYKH B OPTaHi3Mi TBAPHH BiirpaloTh BAKINBY POJIb B OOMIHHHUX ITPOIIECax.

MeTor0 10CIiPKeHb OyJI0 BH3HAUEHHS ONTHMAIBHUX JI03 3MIlIaHOJMIraHAHOTO KoMIUiekcy Koba-
JIBTY, B MO€aHAHHI 3 cyiabdatamu Kynpymy, LIUHKY Ta ceJeHITY HATPitO y OB BUCOKOIPOIYKTHB-
HUX KOPIB TOJINTHHCHKOI TIOPOJIA HIMEIBKOI CeeKINii B CyXOCTIHHAN Tepio] 1 3a IMepiogaMHu JIaKTarlil
Ta BCTAHOBJICHHS 1X BIUTUBY Ha MOJIOYHY MTPOAYKTHBHICTH KOPiB.

Marepian i meroguka gocaimxenns. HaykoBo-rocrogapchkuil JOCHI 3 BUBYEHHS BIUIMBY Pi3HHX
103 3MimanomiragaHoro komruiekcy Kobanety 6yB npoBenernii B ymoBax T/IB «Tepesune» binmorepkis-
cbkoro paifony KuiBcekoi 00nacTi Ha AiHHMX KOPOBAaX TOJNIITHHCHKOI MOPOAM HiMEIbKOoi cenekiii. Jlms
JOCTiKeHHsI 0y710 c(OpMOBaHO 3a IPUHIIMIIOM aHAJIOTIB I’ ATh TPYII KOpiB 10 10 roiB y KOXKHIMH.

TomiBimo MAAOCTITHUX KOPIB Y MiATOTOBYMN 1 MOCHITHUAN TEPiOAH MPOBOIUIN 32 OTHAKOBHMU
partionamMu. Pi3HHUII B TOZAIBII Mosraiga B TOMY, IO Y MOCTIAHHNA Tepiof, ymnpomosxk 60 mib cyxo-
CTIHOTO Tepioay i 3a mepiogaMu JakTalii KopoBaM KOHTPOJIBHOI IPYIH 3rOAOBYBAJIH MPEMIKC MiATO-
TOBYOT'O MEPioAy, B CKIIAAl SKOTO 3HAXOAMBCS 3MilIaHOMIraHIHUM kKommiekc Kobanbry, cynbdaru
Iuaky, Kynpymy Ta cenenity HaTpito, 03U SKUX MMOMOBHIOBAIN Hectauy Kobanety, [luaky 1 Kympy-
my Ha 100 %, Bmict Ceneny cranoBuB 0,3 mr/kr cyxoi pedoBuHu (CP). ¥ komMOiKOpM-KOHIIEHTpAT
BBOJIWJIM JJO3H 3MiIIaHOMIraHAHOTO KoMmIuiekcy KobanbTy, siki MOMOBHIOBAJIM HECTayy LBOTO €JIEMEH-
Ty Ha 85, 70, 55140 % (Tabm. 1).

Tabmut 1 — CxeMa HAyKOBO-roCnOAaPCHKOro J0CTiLy

Kopis,

T'pyna TOJIIB

JocnimkyBanuii pakrop

Komb6ixopm-kornentpar (KK) i3 cynsdatamu Luaky, Kynpymy, siki ycyBaroTs ix Hectady
1 KoHTpONBHA 10 Ha 100 %, cenenity HaTpio, sikuii 3a6e3neuye BmicT Ceneny 0,3 mr/kr CP, i 3mimanosira-
HaHoro komiurekcy Kobanbty, skuii ycyBae Hectady Kobansty Ha 100 %.

KK i3 cynbdaramu unky, Kynpymy, siki ycyBatoth ix Hecrauy Ha 100 %, ceneHiTy Ha-
2 nocrinHa 10 Tpito, sikuii 3abe3neuye Bmict Ceneny 0,3 mr/kr CP, i 3MilaHOIraHAHOTO KOMILIEKCY
Kobanpty, sxuii monoBHIoe Hectauy KobanbpTy Ha 85 %.

KK i3 cynbdaramu Hunky, Kynpymy, siki ycyBatoth ix Hecrauy Ha 100 %, ceneHiTy Ha-
3 mocmigHa 10 Tpilo, sikuii 3a6e3neuye BMictT Ceneny 0,3 mr/kr CP, i 3MilIaHOTIraHAHOTO KOMIUIEKCY
Kobainbty, siknii monosHioe Hectauy Kobansty Ha 70 %.

KK i3 cynparamu Lnnky, Kynpymy, ski ycyBarots ix Hectady Ha 100 %, ceneniry Ha-
4 nocnigna 10 Tpilo, sikuii 3abe3neuye Bmict Ceneny 0,3 mr/kr CP, i 3MilaHoiraHAHOTO KOMILIEKCY
Kobanpty, sxuii monoBHIoe Hectauy KobanbeTy Ha 55 %.

KK i3 cynbdaramu Hunky, Kynpymy, siki ycyBatoth ix Hecrauy Ha 100 %, ceneHiTy Ha-
5 nocminHa 10 Tpito, sikuii 3abe3neuye Bmict Ceneny 0,3 mr/kr CP, i 3MilaHoiraHAHOTO KOMILIEKCY
Kobainbty, sixkuii monosHioe Hectauy KobansTy Ha 40 %.

OcHOBHI pe3yJbTaTH A0caixkeHns. I1iq vac BUBYCHHS BIUIMBY opranigHoro KobaisTy Ha BHpO-
OHHMIITBO MOJIOKa Oyno po3poOJICHO pallioHH OJHOTHITHOI TOMIBII I KOPIB i3 MPOIYKTHBHICTIO
8,0 THC. Kr 3a JaKTalilo i3 BpaxyBaHHAM PiBHS iX MPOAYKTHBHOCTI Ta ¢izionoriuHoro crany. CTpyk-
TYpY 1 HOXHUBHICTH PAIliOHY 3MIHIOBAJIH YIIPOJIOBK YCHOI'0 BUPOOHHYUOTO IUKITY 3 YPaxyBaHHAM €HEP-
rii Ta MOXXUBHOI LIIHHOCTI.

Partionn 1711 KOpiB po3poOIIsUM 13 BpaXyBaHHSM HAyKOBHX JOCHTIDKEHBb 1 PEKOMEHJIALIH 3 BUKO-
pHUCTaHHS METOIy HOpPMYBaHHS KOPMIB Ha CEpelHIO TOJOBY OJHOPIAHOI TpynH 3 OTNIALY Ha Te, IO
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KOpOBaM BITPOJIOBIXK TEPIIHX TBOX MICSAIIIB JIAKTAIil HEOOX1HO 3rO/IOBYBATH CTUIBKHA KOPMIB, CKiJTbKH
BOHHM 3’11al0Th 0€3 3aJUIIKIB. [3 qecaToro JHS JIakTallii MOCTYIOBO 301JIBITYBaIl COKOBUTI 1 KOHIICHT-
POBaHi KOPMH 1 10 TPETHOTO MiCALS JIAKTallii JOBOJMIIM TOKHUBHICTD PaLlioHy 0 HOPMH BiAIOBiTHO
10 (aKTUIHOTO JOOOBOI0 HAIO0M0. I3 TPETHOro J0 IMIOCTOIrO MiCSIls JIAKTAIlll paIlioHd KOPIiB CKIIagain
90 % TOXXMBHOCTI MONEPETHBOTO PIBHA, 13 CBOMOTO IO E€B’ SITOTO — 75 %, 3 AECSITOTO MICSIISI JaKTaIlii
— 60 %. Ilicns 3amycKy KOpiB MEPEBOAMIN Ha PaIlioH 3 00’ €MUCTUMHU KOpMaMH (CiHO, CiHAX) 13 Aofa-
BaHHIM 1—2 KT KOMOIKOpMY-KOHIIEHTpATy. Y JAPYTy MOJOBUHY CYXOCTOIO JIO paIlioHy MOCTYIIOBO BBO-
JIATH CHJIOC 1 TABaHKY KOMOIKOPMY-KOHIICHTPATy JOBOJMIIH 10 4 KT Ha TOJIOBY Ha 100Yy.

3 5-ro 10 50-T0 AHS NaKTaIii KOpiB TOAYBAIHA BOJOTUMH MIllIAHKAMU 3 TOCTYHOBHUM 30UTBIIICHHSM
PiBHS KOHLIEHTpOBaHUX KOpMiB (ane He Oimbire 50-53 % 3a MOKMBHICTIO) i3 METOIO PO3AOIOBAHHSA
KopiB 10 35-39 kT MoJyioKa 3a 100y. BpomoBx mporo mepioay BiHOBIIOBAJIOCH 3I0POB’SI TBAPUH Ta
3poctaB ix ametut. KoHneHrparris eHeprii B 1 Kr cyxoi pe4oBUHM HiATpUMYyBaiach Ha piBHi 1,02 xop-
MOBIi oiuHMIIi, a mpoTeiny — 112,0 1.

VY apyry ¢asy nakramii (101-206 qHiB) y paiioHi 30UIbIIyBaIX piBeHb 00’ €MHUCTHX KOPMIB, BKIIIOYA-
I0YM BHCOKOSIKICHY COJIOMY SIK HU3BKOCHEPTeTUYHUI KOPM, SIKHH BHKOPHCTOBYETHCS JUIsl OallaHCyBaHHS
BOJIOTHIX KOPMOCYMIIIIOK 33 TPYOOBOJIOKHHCTOIO KIITKOBHHOIO, 110 cTa0iti3ye poboTy pyOLs, a TaKoxX Ii-
JIBUIITY€ aKTUBHICTH MIKpOOPraHi3MiB. e 3yMOBIIEHO THM, IO 00’ €MHCTI KOPMH MICTAThH JOCTATHIO KiJTb-
KicTh JykHEX enemenTiB (K, Ca, Mg), 10 IO3UTHUBHO BIUIMBAE HA MPOLIECH TPABJICHHS B PYOIli, 8 TAKOXK
Ha PO3MHOKEHHS TEITIOJIO30JIITHYHNX OaKTEepiil, OCKLUIBKY JIMIIE BOHM PO3MICIUTIOIOTh KIITKOBHHY. Taka
CTPYKTypa palioHy po3paxoBaHa Ha MiATpUMaHHs HagoiB Ha piBHI 20—27 Kr 3a 100y.

VY tpetio a3y makrarii (201-305 nHIB) BeMUMHA HAIOI0 3HIKYBAIACH, Ta, BIATIOBIIHO, 3MCHIITYBa-
Jack motpeda KOpIB B MOXHMBHUX PEUOBMHAX. TOMY Il TIONEPE/DKEHHST OKUPIHHS JI0 CKIIaIy PaIlioHy
BKJIIOYAJI BUCOKOSIKICHY COJIOMY 1 IOCTYTIOBO 3HMKYBAJIH B PALliOHI KUIBKICTb CUIIOCY i KOMOIKOpMY.

BcTaHoBieHO, M0 MOKa3HUKH MOJIOYHOI MPOTYKTHBHOCTI MiUIOCTIAHUX KOPIB y pi3HI Iepioau
JIAKTAI[] 3aJIe)Kaln BiJl HAIXOMKEHHS B OpraHi3M 3MillaHoMirasaHoro komiiekcy Kodansty (Tadm. 2).

Tabnuws 2 — MoJiouHa NPOAYKTUBHICTH KOPiB 3a Tpy nepionu Jakranii *(M+m, n = 10)

['pyna
[okaszHuk KOHTPOJIbHA AocmAHa
1 2 3 4 5
ITepiox po3noroBanus (mepiui 100 aHiB nakTarii)
Cepeanronobosuit naail Harypa- 34,6+0,39 3524045 | 36,12036%* | 35440,38* 34,8+0,46
JIBHO1 JKUPHOCTI1, KI'
Cepepnonobonntt anif 4-% 30,5+0,26 3124025 | 32,120,30%%* |  31,320,36 30,9+0,31
JKHUPHOCTI, KT
BMicT skupy B MoJiowi, % 3,530,015 3,5440013 | 3,56+0,017 3,5420,014 3,5540.015
BuwicT Giska B Mostow, % 3,12+0,033 3,130,035 | 3,150,031 3,1740,028 3,140,034
IMepiox BupoOHUITBa MoJIoKa (pyri 100 mHiB makTarii)
CepeneronoboBuii naii HaTypa- 23,820,65 2402054 | 2594040+ | 24.4+038* 24,120,51
JIBHOI1 JKUPHOCTI1, KI'
Cepenbonobosuii nailt 4-% 21,520,56 21,8+0,44 22,9+0,42 22,320,39 21,940,42
JKUPHOCTI, KT
BMicT skupy B MOJIOL, % 3,62+0,029 3,6420,030 | 3.68+0,026 3,66+0,028 3,63+0,027
BMicT GiJika B Mosiow, % 3,1630,031 3,17£0,030 | 3.18+0,029 3,170,028 3,1420,030
[epion cnaganns nakramii (tpeti 100 gHIB JlakTamii)
CepenrronoboButi najii Harypa- 18,5+0,36 19,8044 | 20,9+0,42% 20,3+0,39 20,0+0,42
JIbHO1 JKUPHOCTI, KI'
CepenubonoCosu Hagid 4-% 17,7+0,34 19,1040 | 20,9038 | 19,6+0,34 19,3+0,57
JKUPHOCTI, KT
BMicT skupy B MoJiow, % 3,830,011 3,85£0,009 | 3.8420,006%* | 3.87#0,008%* | 3,86+0,009
Bwicr 6inka B Moo, % 3,26+0,025 3,28+0,023 3,28+0,011 3,27+0,019 3,27+0,014
Mornouna npoayktuBHicTh 3a 305 nHiB nakranii
Haiiii HaTypaIbHOT KUPHOCTI, KT 7690£109,3  [7900£100,9%* | 8290+98,1%** | 8010£97.2** | 7896£106,7
Y % 10 KOHTPOIIO - 102,7 107.8 104,2 102,6
Hayiit 4-% KMpHOCTI, KT 6979+99.6 | 720994 8%* | 7544£90,3*%* | 7329+91,5%* | 7126%954
BMicT skHpy B MOJIOL, % 3,630,011 3,65:0,009 | 3,6420,006%* | 3,66+0,008%* | 3,61+0,009
BwicT Gika B Mostowi, % 3,17£0,009 3,1840,005 | 3.19+0,007 3,20+0,005 3,17£0,007

Ipumirtka. [Toka3HUKH MOJIOYHOT IPOIYKTUBHOCTI HABEAEHO Y PO3PaXyHKy Ha OIXHY KOPOBY.
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SK110 y MiATOTOBYHM MEPiof] 3a MECATH IHIB J0 3aITyCKy IiIIOCIiTHI KOPOBU-TIEPBICTKHY 3a BEIIH-
YUHOIO HAJIOK iICTOTHO HE BIIPI3HSIUCS, TO Y MEPioj] PO3I0I0BaHHS CepeIHh0I000BI HA01 3MiHIOBA-
JIUCH, 3aJISKHO Bin piBHA KobanpTy B pamionax. HaiBummii Hamii MOJIOKa HATypajdbHOI JKHPHOCTI Y
NEPioAK PO3A0IOBAaHHS, BUPOOHMIITBA MOJIOKA, Y MEpioj cHamaHHs Jaktamii Ta 3a 305 maHiB JakTaril
MaJTi KOPOBH JIOCIIiTHUX TPYII.

Bummii cepenabom000BHi Hadiil HATYpanbHOT JKUPHOCTI 1 4-% >KHPHOCTI y BC1 JOCIIHKEHI TIEpio-
IV JTAKTallii OTPUMAHO Bijl KOPIiB TPETHOI JOCTIHOT rpynH. 30KpeMa, y TIepiol PO3I0I0BaHHS MepeBara
MOPIBHSHO 13 KOHTPOJIEM CTaHOBMIIA, BianosiaHo, 1,5 kr (P<0,01) i 1,6 kr (P<0,001), y nepiox BupoO-
aunTB Momoka — 2,1 kr (P<0,01) i 1,4 kr, y nepion cmamanus gaktarii — 2,4 kr (P<0,05) 1 3,2 xr
(P<0,001). Takox BHSIBICHO IEpeBary 3a BMICTOM >KHpY 1 OiJika B MOJIOLI y BCiX JOCHIAHUX TpyHax,
MTOPIBHSHO 13 KOHTPOJIEM.

3a BETMYMHOIO HAJIOK0 MOJIOKA HATypaIbHOI )KUPHOCTI IepeBara KOpiB JIOCIiTHUX TPYII MOPiBHSIHO
13 KOHTPOJIBHOIO cTaHoBmia: Apyra rpyma — 210 kr (P<0,01), tpers — 600 kr (P<0,001), gveTBepTa —
320 xr (P<0,01), m’sita rpyma — 206 kr, ado 2,7; 7,8; 4,2 1 2,6 %, BiagnoBigHO.

[TepeBara kopiB JOCHITHUX TPYII 32 HAMOEM MOJoKa 4%-10 xupHOCTI 3a 305 MHIB JaKTaIlil TaKoK
OyJyia CyTTEBOIO TOPIBHSIHO 13 KOHTPOJIBHOIO TPYIIOI0 1 CTAHOBWIIA y APYTiHd mocmimHid rpym 230 kr
abo 3,3 % (P<0,01), tpetiit — 565 xr a6o 8,1 % (P<0,001), uerBepriii — 350 xr a6o 5,0 % (P<0,01), y
I’ ATiH qochimHil rpymi — 147 kr a6o 2,1 %.

Y MoITo1i mMiAIOCHITHAX KOPIiB, 32 BUHATKOM I’ ITO1 JOCIITHOI TPpyIH, B cepeanboMy 3a 305 aHiB
nakTauii BigmMiueHo 30inbmenHs Bmicty xupy Ha 0,01-0,03 %, y Tpertiii 1 4yeTBepTiil Tpynax 3pocTaH-
HS BMIiCTY wupy Oyino Biporigamm (P<0,01). Bmict 6i1ka y MOJIOIi KOpIB AOCTIAHUX TPYIT MOPIBHIHO
3 KOHTpOJeM OyB MPakTHYHO OAHAKOBHUM i KOJMBaBcs B Mexax 3,17-3,20 %.

VY mporeci gocnigy Oya0 BCTaHOBIICHO, IO HANBUILY MOJIOUHY MPOAYKTUBHICTb MiAAOCTIAHI KOPOBH
May Ha 55-60-1 neHb micis oTeneHHs. Takuid piBeHb MPOXYKTHBHOCTI Y MIIIOCIIIHAX KOPIB yTPUMYBa-
BCSI 10 4-T'0 MiCAILsI JIAKTAallii, @ OTIM CHOCTEPIrajocs MOCTYIOBE 3HIKEHHS IPOLyKTHBHOCTI.

BucnoBoxk. HaiiBu1i moKa3HUKY MOJIOYHOI MPOAYKTUBHOCTI 32 TOCII/DKEHI MepioAn JakTamii i B
IIJIOMY 3a JIAKTAIlI0 XapaKTepHi I KOPIB TPEThOI JOCTIAHOI TPYNH, SKi OTPUMYBAIHM PAIliOHH, e
Hectaya KoOanbTy Oyna monoBHeHa Ha 70 %. Haii0inpin BupakeHa nepeBara 3a MOKa3HUKaMH MOJIO-
YHOI TIPOYKTUBHOCTI KOPIB TPETHOI TPYIH MOPIBHIHO i3 KOHTPOJIEM CIIOCTEpIrajiach y mepios po3mao-
FOBaHHS, JCIIO0 3HUKYIOUUCH Y MIePiod BUPOOHMIITBA MOJIOKA 1 CIIa/IaHHs JIAKTallil.

[TepcriekTHBOIO MMOAATBINNX TOCIIPKCHb € BUBYCHHS BILTUBY 3MIIIAHOIIraHIHOTO KoMImiekcy Ko-
O0aNbTy y pariioHaX BUCOKOIIPOIYKTUBHUX KOPIB Ha 1X BIITBOPIOBAJILHY 31aTHICTb.
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Hcnoan3oBanue oprannyeckoro Kob6ansTa st npon3BoacTBa BHICOKOKAYECTBEHHOT0 MOJIOKA

E. B. Cmeranuna, U. U. U6aryaun, B.C. Bomko

Ha ocHOBaHMM HaHHBIX, TIOJy9EHHBIX P NTPOBEACHUN HAYYHO-X03HCTBEHHOTO OIBITA, YCTAaHOBJIECHO, YTO HaHOOJIbIIIEE
BJIMSTHUE HA BEJMYUHY YAOS U KaUECTBO MOJIOKA BHICOKOMPOAYKTUBHBIX KOPOB T'ONIITHHCKOM MOPOJIBI B CyXOCTOWHBIN MEpH-
OJl ¥ IO MEepHojaM JaKTalMd HMeNla KOPMOCMECh, B COCTaB KOTOPOW BBOAMIU 03y CMELIAHHOJIHUTAHAHOTO KOMILIEKCa
Kob6anbra, uto obecneumno cHukenue HepocrtaTka KobGanera B parmone Ha 70 %. [Ipu yctpanenun Henoctatka KoGanbra
Ha 100 % ot xopoB 3a 305 nHei nakranuu noiaydeHo 7690 kr monoka. [lpu camxennu Hepocratka KoGansra Ha 85 % ynoii
kopoB Bo3poc Ha 210 kr (P<0,01), 70 % — 600 kr (P<0,001), 55 % — 320 kr (P<0,01), 40 % — na 206 kr. ConepkaHue Kupa u
Oernka B Mostoke yBermmumioch Ha 0,01-0,03 % npu cHmkennu Heocratka KoGansra Ha 55-85 % 10 cpaBHEHHIO ¢ KOHTPOJIBHOIT
IpyIION.

KitioueBblIe ¢j10Ba: BHICOKOIIPOJYKTHBHBIE KOPOBBI, KOPMOCMECh, IPEMUKC, MHKPOAJIEMEHTHI, CEPHOKHCIIBIE COTM MUKpPOdJIe-
mentoB Kynpyma, Kobanbra, ceneHut HaTpus, CMEIIaHHOIMTaHAHbIA KoMIuieke KoGanbTa, MOJI0YHAs IPOYKTUBHOCTb.

Using organic cobalt in the of high quality milk production

O. Smetanina, 1. Ibatulin, V. Bomko

The aim of research was to determine the optimal dose of Cobalt mixed ligand complex combined with Copper sulphate,
Zinc and sodium selenite in feeding highly productive cattle of Holstein breed of German breeding in the dry period and in
the lactation periods and to establish their impact on cows milk productivity.

Scientific and economic research on the effects of different doses of Cobalt mixed ligand complex was conducted in the
conditions of "Terezine" enterprise of Bila Tserkva, Kyiv region for dairy cows of Holstein breed of German breeding. Five
groups of cows, ten animals each, were formed on the basis of counterparts to investigate the complex efficiency.

The cows were fed the same ration during the preparatory and experimental periods. The difference in feeding was that
during the experimental period, within 60 days of dry period and the lactation periods, the control group cows were fed with
preparatory period premix containing Cobalt mixed ligand complex combined with Copper sulphate, Zinc and sodium
selenite, the doses of which covered the deficiency Cobalt, Zinc and Copper by 100 %, Selenium content made 0.3 mg/kg of
dry matter (DM). The dosis of Cobalt mixed ligand complex covering the lack of this element by 85, 70, 55 and 40 % were
added to the feed concentrate.

During the study of the effect of organic Cobalt on milk productivity we developed identical feeding rations for cows with a
capacity of 8.000 kg per lactation concidering their productivity level and physiological condition. The structure and nutritional
value of the ration was changed during the entire production cycle, taking into account the energy and nutritional value.

The rations for cows were developed considering research data and recommendations using the method of feed rationing
per average animal of a homogeneous group taking into account the fact that cows should be given as much feed as they can
eat without remnants during the first two months of lactation. Succulent and concentrated feed increased gradually from the
tenth day of lactation and by the third month of lactation the diet nutritional value was adjusted to normal daily ratio
according to the actual daily yield. From the third to the sixth month of lactation cows rations made up 90 % of the previous
level nutrient value, from the seventh to ninth — 75 %, from the tenth month of lactation — 60 %. Dry cows were fed with
bulky feed (hay, haylage) with the addition of 1-2 kg of feed concentrate. In the second half of the dry period silage was
introduced gradually and feed concentrate reached 4 kg per head per day.

From 5 th to 50 th day of lactation cows were fed wet mash-up, with a gradual increase in the level of concentrated feed
(but no more than 50-53 % in the nutrient value) in order to increase cows productivity to 35-39 kg of milk per day. During
this period the animals health restored and their appetite increased. The concentration of energy in 1 kg of dry matter was
maintained at the level of 1.02 feed units, protein — 112.0 g.

In the second phase of lactation (101-206 days) the level of bulky feed in the diet increased and high-quality straw was
included as as low-energy feed used to balance wet mash-up for its crude fiber to stabilize rumen function and to increase
microorganisms activity. Milk yield decreased in the third phase of lactation (201-305 days) and the cows need for nutrients
reduced accordingly.

It has been found out that the experimental cows milk production indices in different lactation periods depend on the
intake of Cobalt mixed ligand complex. While first calved cows milk yield did not differ significantly in the preparatory peri-
od ten days prior to dry period, the average daily milk yield varied in the milking period depending on Cobalt level in the
rations. The highest yield of milk fat during the periods of milking, milk production and lactation decrease as well as in 305
days of lactation was in the experimental groups cows.

Above average yield of natural fat and 4 % fat in all the tested lactation periods was obtained from experimental group 3
cows. In particular, during milking period the yield was higher compared to the control, respectively, by 1.5 kg (P<0.01) and
1.6 kg (P<0.001), during milk production period — by 2.1 kg (P<0.01 ) and 1.4 kg, during lactation decrease — by 2.4 kg
(P<0.05) and 3.2 kg (P<0.001). Also fat and protein content in milk was higher in all the experimental groups compared to
the control.

The level of natural fat content milk yield in the experimental groups cows was higher as compared to the control and
amounted 210 kg (P<0.01) for group 2, 600 kg (P<0.001) for group 3, 320 kg (P<0.01) for group 4, 206 kg for group 5, or by
2.7,7.8;4.2 and 2.6 %, respectively.

The advantage of the experimental groups cows for 4 % fat milk production in the first 305 days of lactation was also
significant as compared to the control group and amounted 230 kg or 3.3 % (P<0.01) in the experimental group 2, 565 kg or
8.1 % (P<0.001) in the experimental group 3, 350 kg or 5.0 % (P<0.01) in the experimental group 4, 147 xr a6o 2.1 % in the
experimental group 5.

Fat content increased, on average, by 0.01-0.03 % in the experimental groups cows, for 305 days of lactation, except for
the experimental group 5; in groups 3 and 4 the fat content increase was probable (P<0.01). Protein content in the experi-
mental groups cows milk compared with control of was almost the same and ranged from 3.17-3.20 %.
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Thus, the highest milk production in the studied lactation periods and in the lactation for the whole was in the experi-
mental group 3 cows which received rations where the lack of Cobalt was covered by 70 %. The most distinguished increase
in milk production was observed in group 3 cows during milking period with slight decrease in the periods of milk produc-
tion and lactation compared to the control.

Key words: high performance cows, forage mixture, premix, microelements, Copperand Cobalt sulfate salts, sodium
selenite, Cobalt mixed ligand complex, milk productivity.
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PO3BUTOK OPI'AHIB IIVTYHKOBO-KHIIIKOBOI'O TPAKTY
Y KAYEHAT, IO BUPOIIYIOTHCS HA M'ACO,
3A PI3HOT'O PIBHA CEJIEHY B KOMBIKOPMAX

V HayKkOBO-TOCIIOJapChKOMY JIOCIilI BUBYCHO BIUTUB J00aBOK y KoMOiKopmu pi3HuX 103 CeneHy Ha pO3BUTOK OKPEMUX
OpraHiB IIUTYHKOBO-KUIIKOBOTO TPaKTy y Ka4yeHAT, IO BUPOLIYIOThCS HA M’sico. JIOCHIDKEHHS NMPOBOAMIIM HA KadeHATax
yKpaincbkoi 6i01 mopoau (inis YB-7). BeranoBieHo, 10 BBeIeHH 10 CKIaxy KoMOikopMiB st kaueHsaT CeseHy y Jo3ax
0,2; 0,4 ta 0,6 MI/KT TO3UTHBHO BIUIMHYJIO HA PO3BUTOK OPTaHiB IIIYHKOBO-KHIIKOBOT'O TPAKTy MOJOAHSKY, 30KpeMa, CIIPH-
710 301IBIICHHIO MacH Ta 3arajbHOi JOBKHHU KHIIEYHUKY B IIIJIOMY, i HOTO BiINiNiB 30KpeMa, a TaKOXX MacH M’ sI30BOTO
nurynka. Kpami moka3sHHKH pO3BUTKY TPaBHOI CHCTEMM Malli KadeHsTa, KOMOIKopMH skux 30aradyBamu CeleHoM, ympo-
JIOBXX TIepioJly BUPOILIYBaHHS, i3 po3paxyHKy 0,4 MI/KT.

Knrouosi cioBa: cenen, 103a, KoMOiKOpM, Ka4eHATa, IUTYHOK, KUIIEYHHUK.

IocranoBka npodJiemMu. 301IbIICHHS BUPOOHUIITBA IPOAYKTIB XapuyBaHH Ta MOMIMILIEHHS iX SKOCTI
€ CTpaTETiYHUM TIPIOPUTETOM COIIaTFHOTO Ta EKOHOMIYHOTO PO3BUTKY YKpaiHH B yMOBaX Cy4acHUX PHH-
KOBHX TIEPETBOPEHB. Y BHPIMICHHI IIHOTO BIIMOBIIAIFHOTO 3aBIaHHS BOKJIMBA POJIb BiIBOIUTHCS ONHIH 13
HaHOLIBII IHTEHCUBHUX 1 TUHAMIYHHUX Taly3eH arpolpOMHUCIOBOTO KOMIUIEKCY — M’ ICHOMY MITaXiBHULTBY.

CaiToBHIA OCBiJ BEACHHS W€l Tay3i MOKa3ye, MO 3aMOPYKOI0 MaKCUMalIbHOI peani3alii reHeTH-
YHOTO TOTEHIIIATy, BUCOKOI ITPOIYKTUBHOCTI Ta 30€pEKEHHS TOTOJIIB sI, @ TAKOX paIlioHAIBHOTO BH-
KOPUCTaHHSI KOPMOBUX PECYPCIB 1 HAJIEKHOI OIIaTH KOPMY BHCOKOSKICHOIO MPOAYKIIEIO € TOBHOIIIH-
Ha TOJIBIIS CLITHCHKOTOCIIONAPCHKOT TITHIII.

CydacHa cucTeMa HOPMOBAHOI TOZIBII mmepeadadae MOBHE 33I0BOJICHHS 1HIWBITyaJIbHOI TIOTPEOH
pi3HUX BHIIB NTHLI B OOMiHHIN €Heprii, MOXUBHUX 1 010I0TIYHO AKTUBHHUX PEYOBUHAX, Y TOMY YUCIIi
it MikpoenemenTax [1].

MikpoeneMeHTH HEe MOXXYTh OyTH CHHTE30BaHI B OpraHi3mi 4M 3aMiHEHi 1HIIUMH PEYOBHHAMHU.
OCHOBHUM JKEepeIoM HaIXOHKCHHS X B OpraHi3M MTHII € KOPMH.

HeoOximHicTh 106aBOK MIKPOEIIEMEHTIB Y KOMOIKOpMH TS ITHIN HaOyBa€e BaXKJIMBOTO 3HAYCHHS Y
3B’A3KY 31 3HW)KEHHSM iX 3amaciB y IPyHTax ACSKHUX PETiOHiB i, sIK HACTIAOK, y KopMax. MOXIHMBICTh
K€ TIIBUIICHHS KOHIIEHTpPAIil MIKpOCIIEMEHTIB Y POCITHHHUX KOPMax 3a JTIOTIOMOTOI0 BHECEHHS MiK-
PpoI0OpUB € TOCUTH MPOOIEMAaTHYHOIO, 1 B YKpaiHi He MaTuMe 3arajbHOTO XapakTepy BHACHTIJOK He-
OJTHOPIAHOCTI KIIMATHYHUX 1 010Te0XiMiYHIX YMOB. ToMy 1 ChOTOAHI TUTAHHS ¢(PEKTHUBHOTO BHKOPH-
CTaHHS MIKPOCJIEMEHTIB Y CKJIai KOMOIKOPMIB JIJIsT TITHIT 3aTUIIA€THCS aKTyaIbHUM.

AHaJji3 ocTaHHIX AoCHiTKeHb i myOmikaniin. He3pakaroun Ha Te, 110 iCHY€e 3HAYHA KiIBKICTh Ha-
YKOBHX HaIpaIOBaHb MO0 MPOOJIEMH MiHEPaIbHOTO JKUBIICHHS CUIHCHKOTOCTIONAPCHKOT MTHII, TTe-
PEITiK MiKPOEJIEMEHTIB, sIKi BAKOPUCTOBYIOTHCS Y 11 palioHi, SBHO HEOCTaTHIH.

OcTtaHHIMH poKamMH y 0araTbox KpaiHax CBITY NeperisialoTbes yKe iCHYI0Yl HOpMH TOIIBII NTHLI
1 BEJIETHCS TIONTYK ONTHMAIBHUX 103 YBEACHHS HOBUX MIKPOEIEMEHTIB y KOMOIKOPMH, KOTpI, 5K J0-
BECHO, CIPABIISAIOTh 3HAYHUH MO3UTUBHHUI BIUIMB Ha OpraHi3M OTHLi. Jl0 TakuX eleMeHTiB, 10, Ha
JIIYMKY BUCHHX, IJIATal0Th 000B’ I3KOBOMY HOPMYBaHHIO, HAJICKUTH 1 CeneH [2].

3a pe3ynabTaTaMH YUCICHHUX JOCITIIKEHb MPOBEACHUX HA PI3HUX BUAAX TBAPHH 1 NTULI BCTAHOB-
neno, mo CeneH Mae aHTHOKCUAAHTHI, IMyHOCTUMYIIOBaJbHI, aHTHKAHIEPOTeHHI, aHTUMYTareHHi,
aJanToreHHl, aHTUBIPYCHI Ta PalioNpPOTEKTOPHI BIACTUBOCTI [3, 4].

© Coboues O. 1., 2016
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Bigkputts Giomoriuaux BiactuBocTedt CesleHy CTalo IMiICTaBOIO I BUKOPUCTAHHS HOTO CIioda-
TKY Y IpoQillakTHIi Ta JiKyBaHHI 0araTboX XBOpoO, OB’ sI3aHMX 13 CEICHOBOIO HEAOCTATHICTIO, a 3T0-
JIOM — SIK CTUMYJIITOPa POCTY 1 PO3BUTKY MOJIOJHSKY, @ TAKOX 3 METOIO MiJBUILEHHS HECYYOCTi Ipo-
MHCJIOBOTO 1 0aThKIBCHKOIO CTaja, 30€pe)KEHOCTI MTHUIll, e()EKTUBHICTh BUKOPHUCTAHHSA HEIO KOPMIB,
TIOJTITIIICHHS 1HKYOaIliHHUX XapaKTePUCTHK SE€Ih Ta HU3KH 1HIIUX TPOAYKTHBHUX SIKOCTEH [5, 6].

PicT 1 po3BUTOK NTHULI HEPO3PHUBHO MOB’sI3aHi 3 PO3BUTKOM OpraHiB TPaBJICHHS, Ji¢ 3’ IIeHUN KOpM
TIEPETBOPIOETHCS Y PEUOBUHH, TIPUIATHI I ACUMIJIATIIT B OpraHi3mi.

Y HayKOBHX MyOJIKaIlisIX € OKpeMi MOBIAOMIICHHS PO Te, II0 BUKOPUCTAHHS Y CKJIami KOMOIKOp-
MiB SIK HEOPTaHIYHUX, TaK 1 OpPraHiYHUX CEJICHOBMICHUX IMPENapaTiB COpHUsE KPAIIOMy POCTY 1 pO3BU-
TKY HUTYHKOBO-KHIIKOBOT'O TPAKTy NTHL, 30KpeMa, 301IbIIyEThCS Maca 1 JOBXKHHA KHIICYHHUKY, TOB-
ITMHA BCi€l KUIIKOBOI CTIHKH, a TaKOX Maca M si30BOro nuryHka. OmHaK TOCHIKEHHS, MPUCBIYCHI
UM MTUTAaHHSIM, BUKOHAHI MEpPEeBaXHO Ha Kypuarax-Opoinepax [7], kypax-Hecyukax [8] i rycensrax,
110 BUPOIIYIOThCS HAa M’ s1co [9].

VY 3B’S3KY 3 BIACYTHICTIO Y HAYKOBiHl JiTEpaTypi MaHWUX MIOAO SKICHUX 3MiH y PO3BHTKY TpPaBHOI
CHUCTEMH KAYCHSIT, IO BHUPOIIYIOTHCS HA M SICO, IMiJI BIUTMBOM CEJICHOBMICHHUX IpENapaTiB, BUHUKIIA
HEOOX1IHICTh B JOJATKOBHUX JOCIIHKEHHIX.

MeTta gocaigieHb — BUBYNTH BIUIMB J00aBOK pPi3HUX 103 CelleHy B KOMOIKOPMH Ha PO3BHUTOK
OKPEMHUX OpTraHiB IITYHKOBO-KHAIITKOBOTO TPAKTY Y KaUeHST, 10 BUPOILYIOTHCS HA M SICO.

Marepiaa i MmeToguka nocaigkenHs. JJociHkeHHs TPOBOAWIN HA Ka4eHATaX yKpaiHCBhKO1 01101
nopoau (miHisg Yb-7). Insg npoBeaeHHST HAyKOBO-TOCHOJAAPCHKOr0 AOCHiAY (OpMyBald TPyHH i3 10-
00BOI0 MOJIOJHSKY 3a IMPUHIIMIIOM aHAJIOTIB 3 ypaXyBaHHIM >KMBOI MacCH, MIOXOPKEHHS Ta (i3ionoriy-
HOTO CTaHy.

loxiBnio KaueHT yOpoIoBXK mepioay BupolnyBaHHS (56 IHIB) 3AiHiCHIOBaIM CYyXHMH MOBHOpALIi-
OHHMMH KOMOIKOpMaMH BIATIOBIMHO 110 icHyrouux HopM [1]. IITuIi mocmimaux rpyn y KOMOIKOPMH
JIOaTKOBO BBOIWIIM Pi3HY KuUTbKicTh Ceneny, Mr/kr: mpyra rpyma — 0,2; tpets — 0,4 Ta gerBepra — 0,6.
Kauensita nepmoi KoHTpobHOI rpynu n06aBKy CeneHy He onepkyBain. Sk mxepeno CeneHy BUKOPH-
CTOBYBAJIH CEJICHIT HATPIIO.

MoJtoiHSK KayOK BHPOIIYBajIM Ha IIMOOKIHM MiACTHIIL, 3a BUIBHOIO JOCTYITY 10 KOPMY 1 BOJH, 3
JOTPUMAaHHSM TEXHOJIOTIYHUX MapaMeTpiB MIIBHOCTI MOCAAKH, MIKPOKIIIMATy Ta OCBITJIICHHS BiAMOBI-
JTHO J10 iCHYIOUHX HOPM.

[To 3akiHYeHHI HAYKOBO-TOCTIOMAPCHKOTO JOCIiTy OyII0 MPOBEACHO KOHTPOJBHUN 3201l KaueHST
(110 4 TOJIOBH 3 KOKHOI TPYIH) 1 TOBHE aHATOMIYHE PO3OHMpaHHS iX TYIIOK BIATOBIAHO A0 3arajibHO-
npuitHsaToi meroguku [11].

OcCHOBHI pe3yJabTaTH AOCTII:KeHHsI. AHAJII3 PE3yIbTaTiB BUBUEHHS PO3BUTKY OKPEMHUX OPTaHiB
MUTYHKOBO-KHUIITKOBOTO TPAKTY Y Ka4CHSIT, BUSBHUB JEAKI BIIMIHHOCTI MK TpyIaMmH, SIKi, Ha HaITy Ay-
MKy, 00YMOBJIEHI OTIOCEpeIKOBaHOIO Jli€ro pizHUX 103 Ceneny (tadam. 1).

Tabnuust 1 — MakpomopdoJioriuHi MOKa3HHKH OPraHiB IITYHKOBO-KHIIKOBOI'0 TPAKTY KaueHsT, ( Y+ , n=4)
X

I'pyna
TToxa3Huk - - -
1 KoHTpOJBHA 2 nocnigHa 3 nocnigHa 4 nocuinHa
[Nepen3abiitHa Maca nTHIIi, T 2102,5£15,18 2142,5+19,08 224041826 2187,5%17.24
J{oBXMHA KHIIIEYHUKY BCbOT0, CM 210,4+5,08 217,8+5,11 221,4+5,14 220,0+4,71
Y T.4. TOHKOTO BiJIUTY 194,5+4,73 201,5+4,96 205,0+5,12 204,244,65
TOBCTOTO BITITY 15,9+0,36 16,3+0,17 16,4+0,28 15,8+0,37
Maca KHIIeYyHHKY, T 161,5+7,06 171,7£3,87 178,5+3,42 173,242,772
% no niepenzabiitHoi Macu 1,7 8,0 8,0 7.9
Maca M’530BOT0 LIUTYHKA, T 63,014,27 62,812,64 69,812,07 67,214,58
% 1o niepen3adiitHol MacH 3,0 2,9 3,1 3,1

Hpumitka. BiporinHicTs pisHUII MK KOHTPOJIBHOIO Ta AOCTHiAHMMHU Tpynamu: — P<0,05.

PesynbraTu nmpoBeeHNX BUMIipIOBAaHb IMOKA3aly, 110 y NTHIII JOCHITHUX TPYI CIocTepiranacs Te-
HJICHIIiSI 0 30UThIIICHHS 3arajibHOIl JOBXKWHU KUIIEYHUKY. Cepell KaUeHSAT, SKUM 3roJ0BYBAIH KOMOi-
Kopmu 3 no0aBkamu CelleHy, HaHO1IbIIA JOBKHMHA KUAIICYHUKY BiAMIYanacs y TPETid DOCTiAHIM rpymi
(221,4 cm), a HaliMeHIIa — y JpyTid gochimHid rpymi (217,8 cMm). MonoaHsk yeTBepToi JOCTiIHOI
TPYITH 32 UM TTOKa3HUKOM 3aitMaB mpoMidkae Mictie (220,0 cm). [TopiBHSAHO 3 KOHTPOIBHOIO, Y IPYTii

35



TexHOAOTIS BUPOOHHUIITBA 1 TepepoOKH mpoAykLil TBapraHMIITBA, Ne 22016

JIOCITIIHIN TPyTIi pi3HuIS cTaHoBWIA 3,5 %, y TpeTiit — 5,2 Ta yerBepTiit — 4,6 %, X04a CTATUCTUIHO
BiIpOTiIHOIO HE OyJIa.

AHaJToTivHa TEHIEHIIIS TPOCTSKYBATIAcs 1 32 JTOBKWHOI0 TOHKOTO BIJUIUTY KHIIIEYHUKY, sIKA Y MOJIOJ-
HSKY JOCIIIHAX TPYTI BUSBIIIACS Ha 3,6—5,4 % OUIBITION, HIX Y ITHI KOHTPOIbHOT TpymH (194,5 cm).

le, Ha HamI MOTTSA, € IO3UTUBHUM, TOMY IIIO CaMe B TOHKOMY BIJJIIII KUIIEYHUKY MTHUII MPOXO-
JIITh OCHOBHI IPOIIECH CTYIEHEBOrO (PEPMEHTATHBHOTO PO3IMICTUICHHS i BCMOKTYBAaHHS TMOXHBHHX
PEYOBUH KOPMY.

V pe3ynbrari 301UTBIICHHS Y MOJIOJHSKY NTHIN JOBKWHUA TOHKOTO BIITUTY KHIICYHUKY 301JIBITY-
€THCSI YaC MPOXO/PKEHHS XIMYCY 10 HhOMY 1, SIK HACJTIJIOK, TIOJIOBXKY€ETHCSI TPUBAIICTH il TPaBHUX CO-
KIiB Ha KOPMOBI MacH Ta TiAPOJITHYHUX (PEPMEHTIB — Ha OLIKH. A BiJTaK, 3aCBOIOBAHICTb 1 PETCHIIIS B
OpraHi3Mi NTHII TTOXUBHUX PEUOBUH MOJITIITYIOTHCS.

BingmiHHOCTI MiX TpymaMu 3a po3MipamMH TOBCTOTO BiAJUTy KHILIEYHHUKY HE Majl MEBHOTO 3aKO-
HOMIpPHOTO 3B’ 513Ky 3 HOTO 3araJlbHOK JIOBXHHOI. JIOBXKHHA TOBCTOTO BIIUTY KUIICYHUKY Y KAUEHST
JIPyToi Ta TPEeThOl JocHimHuX rpymn Oyna Ha 2,5 Ta 3,1 % BianoBigHO Oinbiie, a yeTBepToi — Ha 0,6 %
MEHIIIE, TIOPIBHSHO 3 KOHTPOJILHOO TPYIIOI0, 1€ aHAIOTIYHUN MTOKA3HUK CTAaHOBHB 15,9 cM.

OnepskaHi JaHi CBiAYaTh IPO Te, MO 3MIiHU TOBKHHH TOHKOTO BIIUTY KHIICYHUKY BUSBHIIACS
OLIIBII 3HAYHUMH, HI)K TOBCTOTO.

3acnyroBye Ha yBary i Toi (akT, 0 y ITHLI BCIX AOCTIAHUX Tpyn 30inbmmiacs Ha 6,3—10,5 % abco-
motHa Ta Ha 0,2-0,3 % BimHOCHA Maca KHITICUHHKY, MOPIBHIHO 3 KOHTPOJLHOIO rpymoro (161,5 cM Ta
7,7 % BiAMOBIIHO).

KpiM Toro BCTaHOBICHO, IO MOJIOJIHSAK TPETHOI Ta YSTBEPTOI NOCIITHUX TPYI BUTITHO BiPi3HSB-
Cs BiJl CBOIX POBECHHUKIB 3 KOHTPOJIBHOI TPYIH ¥ 3a Macol0 M S30BOTO NMUTYHKA. AOCOMIOTHA Maca
M’ S130BOTO IIITyHKA y KaueHAT WX Tpyn Oyia Biamosimuo Ha 10,8 Tta 6,7 % BuIle, MOPIBHIHO 3 MOJIO-
JTHSKOM KOHTPOJbHOI rpymu (63,0 1), a fioro Buxij (y nmpoueHTax fo nepensabdiitnoi macu) — Ha 0,1 %.
PizHuUIIA 32 1M MTOKA3HUKOM MiX APYTOIO JTOCHIIHOIO Ta KOHTPOJIBHOIO rpynamu cranoBmia 0,3 % Ha
KOPUCTh OCTaHHBOI.

BucHoBKH. YBeJeHHS 0 CKIIaay KOMOiKOpMiB [utst kKaueHAT CelleHy y J03aX, SKi BUBYAIUCS, TI0-
3UTHBHO BIUTMHYJIO Ha PO3BHTOK OPraHiB ILTYHKOBO-KHIITKOBOTO TPAaKTy MOJIOJHSKY, 30KpeMa, CIIpH-
SO 30UIBIIEHHI0 MAaCH Ta 3arajibHOIl JTOBKWHU KHINEYHUKY B IJIOMY, 1 HOTO BIIIUIIB 30KpeMa, a Ta-
KO MacH M’s30BOTo NUTyHKa. Kpari moka3HUKU PO3BUTKY TPaBHOI CUCTEMHU Majli KayeHsTa, KoMOi-
KOpPMH sIKHX 30arauyBaiu CeneHoM, YIIPOAOBK Mepioy BUPOITYBaHHs, i3 po3paxyHKy 0,4 Mr/kr.

[TopiBHSIHHA TOKAa3HUKIB )KUBOI MacH KadeHAT JOCTIIHUX TPYII 3 MOKa3HUKAMH PO3BUTKY KHIIIEU-
HUKY 1 M’ S30BOTO IUTYHKA JT03BOJISIE BBAYKATH, 110 OpTaHH TPABJICHHS Y HUX OyJIM PO3BUHYTI Kpalle Ta
NPOTATOM MEPioAy BUPOLTYBaHHA (YHKLIOHYBaIU OibLI aKTUBHO.
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Pa3BuTHE OpPraHOB :KeJTyA0YHO-KHIIEYHOT0 TPAKTA y YTAT, BHIPAIIMBAEMbIX HA MSICO, MPH Pa3HbIX YPOBHSAX
CesleHa B KOMOMKOpPMAX

A. . CobosieB

B Hay4HO-X03HCTBEHHOM OMBITE U3Y4YEHO BIMsHUE 100aBOK B KOMOMKOpMa pa3HbIX 103 CeneHa Ha pa3BUTHE OTIEIb-
HBIX OPTaHOB KEJIYI0YHO-KUILIEYHOTO TPAKTa B yTST, BRIPAIMBAEMbIX Ha Msico. VccnenoBaHus MPOBOIMIM Ha YTATaxX yKpa-
HMHCKOH Genoii mopoas! (iuaus YB-7). YcTaHoBneHo, 4To BBeAEHHE B COCTaB KOMOMKOPMOB [UIsl YTAT ceneHa B no3ax 0,2; 0,4
u 0,6 Mr/kr, oKa3ano MOJOKHUTEIHFHOE BIUSHUE HA PA3BUTHE OPTaHOB XKEIMYIOYHO-KUIIICYHOTO TPAKTA MOJIOJHSIKA, B YaCTHO-
CTH, CITIOCOOCTBOBAJIO YBEINYCHUIO MAcChl M OOIICH JTMHBI KAIICYHUKA B IICJIOM, U €0 OCHOBHBIX OTJICJIOB B YaCTHOCTH, a
TaK)Ke MacChl MBIIIIEYHOTO KeNyaKa. JIydiime moka3arenu pa3BUTHsI MUIIECBAPUTEIBHOW CHCTEMBI HMEIU YTSITa, KOMOMKOpMa
JUTS KOTOPBIX oboramani CeleHoM, Ha MPOTSHKECHUHN TIEPHO/Ia BRIpaIuBaHus, u3 pacuera 0,4 Mr/kr.

KuiroueBble ciioBa: ceseH, 103a, KOMOHKOPM, YTSITa, HKENTyI0K, KAILICYHHK.

Development of the gastrointestinal tract in ducklings grown for meat, at different levels of selenium in the mixed
fodder

A. Sobolev

In recent years, active researches are being conducted to identify the needs of birds in mineral elements that were previ-
ously not considered in the diet, but as shown have a significant impact on the body. Selenium belongs to these elements and
their compounds, which attract attention of scientists and specialists in poultry industry, as selenium is recognized as indis-
pensable biotic ultramicroelement.

The results of numerous studies conducted on various kinds of animals and birds found that selenium has antioxidant,
immune-stimulating, anticarcinogenic, antimutagenic, adaptogenic, anti-virus and radioprotective properties.

The discovery of the biological properties of selenium was the reason for its wide use in feeding poultry. The inclusion of sele-
nium to the animal mixed fodder improves health, increases egg productivity of industrial and parent stock of birds.

It is known that under the influence of various factors in the digestive system of animals and birds physiological changes
are observed. In the scientific literature there are some reports that the introduction as inorganic and organic selenium con-
taining preparations to the animal mixed fodders promotes better growth and development of the digestive system of birds, in
particular, weight and length of the intestine and thickness of the intestinal wall. However, investigations were conducted
mainly on broiler chickens, laying hens and geese grown for meat.

In the absence of publications on the effect of different levels of selenium in the diet on the development of the gastrointes-
tinal tract in ducklings grown for meat, it was necessary to conduct additional investigations.

The objective of the research — to study the effect of different doses of selenium supplements in mixed fodder on develop-
ment of the gastrointestinal tract in ducklings grown for meat.

Studies were conducted on Ukrainian ducklings of white breed. Different amounts of selenium, mg / kg were additionally
administered to the mixed fodder for birds of the research groups: the second group — 0.2; the third group — 0.4; and the fourth
group — 0.6. Ducklings from the first control group did not receive selenium supplement. Sodium selenite was used as a source
of selenium.

The results showed that among the ducklings which were fed with mixed fodder with added selenium, the maximum
length of intestine was recorded in the third experimental group (221.4 cm), and the lowest — in the second experimental
group (217.8 cm). Ducklings from the fourth experimental group took on this indicator intermediate place (220.0 cm). Com-
pared with the control group, in the second experimental group difference was 3.5 % in the third — and the fourth 5.2-4.6 %.

A similar trend was observed as for the length of the small intestine. The length of the small intestine in the ducklings
from the research groups was 3.6-5.4 % more than in the birds from the control group (194.5 cm).

The length of the large intestine in the ducklings from the second and the third experimental groups was 2.5 and 3.1 %
respectively over, and the fourth — 0.6 % less compared with the control group, where the figure was 15.9 cm.
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It should be noted that in poultry from all research groups absolute weight of gut increased by 6.3-10.5 % and relative
weight of gut increased by 0.2-0.3 %

The mass of the muscle stomach in the ducklings from the third and the four research groups was respectively 10.8 %
and 6.7 % higher compared to the ducklings from the control group (63.0 g). The difference in this indicator between the
second experimental group and the control group was 0.3 % for the latter.

Thus, the introduction selenium at doses that were studied to the mixed fodder for ducklings positively influenced to the
development of the digestive tract of young animals, in particular, increased the weight and the total length of the intestine as
a whole and its parts in particular, as well as muscle mass of the stomach. The best performance of the digestive system had
ducklings, which were fed mixed fodder enriched with selenium at a rate of 0.4 mg / kg.

Key words: selenium, dose, mixed fodder, ducklings, stomach, intestines.

Haoiiwna 14.09.2016 p.

YK 636.4.053.087.72:612.015

TOKAPYYK T. C., acmipanTtka
Hayxkoswnii kepisank — JAHYYK B. B., 1-p c.-T. Hayk
Tloodinbcoruil deporcasrnull acpapro-mexuiuHuil yHigepcumem

BLIKOBHUI OBMIH Y OPT'AHI3MI IIOPOCST 3A BAKOPUCTAHHSI
BITAMIHY E TA KOMIUVIEKCY MIKPOEJIEMEHTIB

Jlnst mifBUINEHHS PE3UCTEHTHOCTI, BIDKMBAHOCTI M MPOJYKTUBHOCTI ITOPOCST-CHCYHIB Ta MOPOCST INCNS BIUTy4YEHHS
e()eKTHBHO BUKOPHCTOBYBATH BiTaMiHHO-MIiHEpaJIbHI NIpENapaTH, y TOMy YHCII HaHOIpenapaT Bitaminy E Ta HaHompemapat
MikpoenemeHTiB. OLiHIOI04N BiTaMiHHI Ta MiHepaJbHi IIpenapary, JOIIIbHO BUBYATH ITOKA3HUKH O1TKOBOTO 0OMIHY y CHpO-
BATLi KPOBI MOJIOAHSKY CBUHEH.

ExcrniepiMeHTaIbHO OyJIO BCTAHOBJICHO, 10 BUIIOIOBAHHS NOPOCATAM-CHCYHAM, 3a TP 100M [0 BiUTyYCHHS BiJl CBUHO-
MaToK, HaHompenapaTy Biraminy E B 1031 4,5 r na 10 Kr Macu Tia Ta JBOpa30Be BBEICHHs BHYTPiM S30BO HAHOIpeNapary
MikpoenemeHTiB y 1031 2,5 ta 3,0 M za 10 Kr Macu Tila NPUBOIUTH 10 IiJBHUIICHHAM aHAOONIYHUX MPOLECIB OIIKOBOrO
00MiHy, IO MiATBEPUKYETHCS 3POCTAHHSAM BMICTy OiKa i anbOyMiHy Ta 3HIDKEHHSIM BMICTY CEYOBHHH y CHPOBATII KPOBI
TIOPOCHT.

KunrouoBi cioBa: 6inkosuii oOMiH, mopocsra, Bitamin E, Hanonpemnapat mikpoenemenris, @epym, Lunk, ['epmaniii.

MocTranoBka npodaemu. CydacHi TEXHOJOTIi BEJICHHS! CBUHAPCTBA, PAaHHE BiAJIyYECHHS TOPOCST
MOTPeOYIOTh MOCTIHHOTO MiABUIIIEHHS SKOCTI JIIKyBaJIbHO-TIpodinakTuaHoi podortu. Ile oOGymoBieHO
THM, 110 3aXBOPIOBaHICTh Ta 3aru0eib MOJIOJHIKY CBHHEH BiJ He3apa3HOi MaToJOri € TOCUTh BHCO-
kuMu. [1ix yac BUpOIIyBaHHS MiJCHCHUX MOPOCAT 1 3a 1X BITy4eHHS BiJf CBHHOMAaTOK BHKOPHUCTOBY-
I0Th Pi3HI MiHEpaIBHO-BITAMIHHI TpeTapaTH y BUTIISAI BUTIOIOBAHHS Ta iH ek [1, 2]. HeBuBueHUMHU
3IMIIAIOTHCS TTOKA3HUKH O1TKOBOTO OOMiHY y CHPOBATIII KPOBI MOPOCAT 32 BUKOPHCTAHHS BHITOIO-
BaHHsI HaHOIIpenapaTy BitamiHy E Ta pi3HHX 103 HaHOIpenapaTy MiKpoeleMeHTIB i3 BMicToM L[uHKY,
®depymy Ta ['epmaniro.

AHaJi3 ocTaHHIX qoCTiTKeHb | MyOaikaniii. OCHOBHUMH MMOKa3HUKAaMH O1JIKOBOT'O OOMIHY y Op-
TaHi3Mi CiIbCHKOTOCTIONAPCHKUX TBAPUH Ta NTHUL € MAacOBa YacTKa 3arajibHOro OijKa, MapKepHHX Oin-
KiB KpOBi, KJIIOUOBHX MPOAYKTIiB KiHIIEBOro 00OMiHYy HITpOreHHOTO 00MiHy (ceuoBuHa). Kpim Toro, mo
0iKOBOTO OOMIHY HaJIeKaTh IMTOKA3HUKH aKTHBHOCTI PSTy €H3UMIB, SIK1 KaHAJI3YIOTh IPOIECH iX aHa-
Oomismy 1 katabomizmy. Jlo eH3uMiB, siKi OepyTh ydacTb y OiIKOBOMY OOMiHI HaJjiekaTh aMiHOTpaHC-
¢epasu: acnaprataminorpancgepasza (KP 2.6.1.1) ta ananinaminotpancdepasa (KD 2.6.1.2) [3].

MeTo10 A0CTiKeHh Oy10 BUBUCHHS BILTMBY BHIIOIOBAaHHS HaHOIpemnapaTry BiTaminy E Ta BHyT-
piM’S30BOTO BBEACHHS PI3HUX 103 HAHOIIPETapaTy MIKPOEIIEMEHTIB Ha OUTKOBHHA OOMIH y OpraHi3Mi
HOPOCSIT.

Marepiaa i MeToau gociaixkeHb. HaykoBo-rocmomapChKui JOCHTIN MPOBOAWMIN Ha IIiJICHCHHX
MOPOCATaxX Ta MOPOCATaX MiCHs BiTydeHHS BikoM 28—50 1i6. 3 miero MeToro 0yiio chhopMOBaHO IT° SITh
TPyI: OAHY KOHTPOJBHY 1 4oTHpH JocmigHux 1o 20 roiiB y KoxHid. KOHTpolbHY IpyIly BHPOIIyBalu
3a 3BMYAiHOI TexHoJorii 0e3 momaTKkoBoro BBeAcHHS BiTamiHy E Ta mikpoenemenTtiB. [lopocstam I
JIOCJTITHOT TPYIIH 3a TPH M00M 10 BiITyYEHHS BUIIOIOBAIHN 3a JomoMororo noinmku MIT12 nanompermna-
pat Bitaminy E B 1031 4,5 r Ha 10 xr Macu Tina 3a n1o0y. Il nociinHa rpyma oTpuMyBajia HaHOIpenapar
BiTaminy E Ta ABOpa30BO BHYTPIIIHHOM sI30BE BBEACHHS KOMIUIEKCHOTO HAHOIpEnapaTy Mikpoeaeme-

© Tokapuyx T. C., 2016
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HTIiB B Kinbkocti 2,0 mut Ha 10 kr macu Tina. Teapunam 111 mocmigHoi rpynu Ha GoHI J0JATKOBOIO BHU-
noroBaHHs BiTaminy E BBomwim 2,5 My HaHompemnapaTy MikpoenemenrtiB. Ilopocsra IV gocmigHoi
rpynu otpuMyBaiu Bitamid E y kxinbkocti 4,5 T Ha 10 xr Macu Tina ta no 3,0 M HaHONIpenapaTy Mik-
poenemenTi. IIpenapar i3 BMICTOM MiKPOCJIEMEHTIB BBOJWIIM 3a TPH JOOH 10 BIJTyUEHHS MOPOCIT 1
Ha 4eTBepTy no0y micis BimtydeHHs. [Ipenapar BBOIM y BHYTPINIHIO IMTOBEPXHIO cTeTHA. KpoB y mo-
pocsrt Bimoupanu Ha 28, 35 Ta 50 100y kurts (Tadm. 1).

Tabnuus 1 — CxemMa HAyKOBO-roCHOAPChKOIo A0CTiIy HA CBUHAX

KinbkicTs TBapuH . .
I'pyna . Hocnimkysati pakropu
y TpyMi, TOIL.
KonTponbpHa 20 TpaauuiitHa TexHosoris 6e3 10JaTKOBOTrO BBe/ieHHs BitaMiHy E Ta MikpoenemeHTiB
I nocia 20 JonaTkoBe BUTIOIOBAHHS MPErapary BiTaI.VIiHy E 3a Tpu 10o0u 10 BiZuTyueHHS Bif
CBHHOMATOK Y 1031 4,5 1 Ha 10 kr macu Tija
JlomaTkoBe BHITOIOBaHHS Ipenaparty BitaMiHy E 3a Tpu 1o6u 1o BifTydeHHS Bix
II mocmigna 20 CBHHOMATOK y 1031 4,5 T Ha 10 Kr MacH Tina + BBEICHHS HAaHOIIPEIapaTy Mikpoere-
MeHTIB y KinbkocTi 2,0 M Ha 10 kr MacH Tila
JlopaTkoBe BHITOIOBaHHS mperapaty BitaMiny E 3a Tpu 100U 10 BiJuTydeHHs Bif
1T pocninxa 20 CBMHOMATOK y /1031 4,5 r Ha 10 Kr MacH Tija + BBEICHHS HAHOIIPEapaTy MiKpoere-
MEHTIB y KinbkocTi 2,5 M Ha 10 Kkr Macu Tina
JlomaTkoBe BHITOIOBaHHS Ipenapaty BitaMiHy E 3a Tpu mo6u 1o BimTydeHHS Bix
IV nocnigna 20 CBHHOMATOK y 1031 4,5 T Ha 10 Kr MacH Tina + BBEICHHS HAaHOIIPEIapaTy Mikpoere-
MeHTIB y KinbkocTi 3,0 M Ha 10 kr Macu Tila

BigmydeHHs mOpocsT BiJl CBHHOMATOK MPOBOIMIN y 28-10060BoMy Bini. CepeaHs Bara miagociia-
HUX TBapHH ITiJ] 9ac BiIJTy9eHHS cTaHOBMIA 8,6—8,7 KT.

Hanompenapar MikpoeleMeHTiB y cBoeMy ckiaai mictuB lluak, @epym ta ['epmaniii. I3 BimiOpa-
HOI KpOBi OTPUMYBaJM CHPOBATKYy, Yy SIKi BU3Ha4aiM 3aradbHuid 6inok 3a merogom O.H. Lowry [4],
aKTHBHICTh acmapraTaMiHoTpaH(epasu 1 anaHiHamiHoTpaHcdepasu — 3a S. Reitman, S. Frrancel [5],
MacOBY KOHIICHTPAIIIF0 CEYOBUHHU BU3HAYAIM 3TITHO 3 IHCTPYKIN€E [6], BMICT anbOyMiHy BH3HAYAIH
3rigHo 3 [7].

Opnepsxannii nudpoBuil MaTepian migmaBanu 6iomeTpuuHiid 0OpoOui 32 MoHueBiutoTe-Epunrene.
BiporigHicTh pi3HUIN MK IMOKa3HUKAMH OITiHIOBAIIN 3a kputepismu CthiogcHTa [8].

OCHOBHi pe3yJIbTATH JOCTI’KeHHs. 32 BUKOPUCTaHHS KOMIIJIEKCHOTO BHUIIOIOBAHHS Ipenapary
Bitaminy E Ta BBeIeHHS HaHOIpenapaTy MiKpOEIEMEHTIB BCTAHOBJICHO MiIBUIIEHHS CUHTE3Y Oinka y
oprasi3mi opocsr i3 28 1o 50 1o6u kuTTs (Tad. 2).

Tabnuws 2 — [MokazHuku 6i1koBoro o06MiHy y cupoBaTtni KpoBi cBuHeii, n=20, Mtm

Tpyma 3aransHuii OLI0K, AmsGynis, /1 CeuoBHHa, AcAT, AnAT,
r/n ’ MOJIB/JT MKMOJIB/T/MJ1 KMOJIB/T/MJT
Kpos Bigibpana na 28 100y
KontpospHa 59,210,96 27,2+1,24 4,110,23 0,32+0,018 0,23+0,020
1 nocnigHa 60,312,17 27,010,65 3,8+0,08 0,3510,036 0,19+0,022
II nocninna 62,4+4 .27 29,710,85 3,610,38 0,34+0,047 0,28+0,035
11 mocmigHa 64,312,67 30,6+1,33* 3,610,44 0,38+0,053 0,2710,062
IV nocnigna 64,1£2 51 29,912,04 3,510,42 0,3610,084 0,29+0,034
Kpos BiniOpana Ha 35 no0y
KonrponbHa 60,5£1,07 27,3+0,74 4,240,26 0,34+0,028 0,24+0,043
1 nocnmigHa 61,1£1,39 27,7£0,76 3,840,14 0,39+0,054 0,29+0,044
II mocmigna 62,4+3,83 29,3+0,89 3,240,46 0,41+0,034 0,30+0,039
I mocmigHa 64,9+1,38* 30,4+1,06* 3,020,39%* 0,440,052 0,29+0,032
IV nocnigna 64,7£2,06 30,5+1,11* 3,120,43* 0,420,064 0,33+0,064
Kpos Bigibpana na 50 100y
KonrponpHa 61,310,75 27,5%0,57 4,0£0,22 0,30£0,063 0,21+0,074
1 nocmigHa 61,9£1,23 28,3+0,79 3,840,07 0,41£0,036 0,28+0,037
II mocninna 63,712,63 30,1£1,09 3,610,31 0,41£0,042 0,32+0,047
III gocmigna 66,2+1,62* 32,1+£1,93* 2,940,38* 0,46%0,052 0,36£0,086
IV nocnigna 65,1£1,34* 31,241,49* 3,020,29%* 0,40+0,038 0,33+0,047

IIpumiTtka. * — BiporiqHICTS BIIMIHHOCTEH Y 3HAUEHHSIX ITOKa3HHUKIB MK KOHTPOJIBHOIO Ta JOCHiTHUME TpyraMi — (p<0,05).
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Ha 28 mo0y *HUTTS MOPOCAT Y KOHTPOJII BMICT OijIKa y cHpoBaTIli KpoBi cTraHoBuB 59,2 1/1. Bumo-
10BaHHs BiTamiHy E Ta BBeaeHHs mpemnaparty i3 BmictoM MikpoenementiB y II, III Ta IV gocmigaux
rpynax BUKJIMKaJIO TEHIACHLIIO MIONO IiABHIICHHS BMICTY 3arajbHOro OilKa y CHpOBATLi KpPOBi CBH-
Heil. BeraHoBieHo, mo Ha 28 moOy kutts y I gocmigwiii rpymi 3a BBeaeHHs BiTaminy E ta 2,5 M
HaHOTIpEIapaTy MiKpOEJIEMEHTIB BCTAHOBJICHA BipOTilHA PI3HUIII 32 BMICTOM ajlbOYMIHY Y CHPOBATII
KpoBi mopocAt. Pi3HuIs 13 KoHTposieM ctaHoBuaa 12,5 %. Y nei camuii mepiof B3sSTTS KPOBi BCTaHO-
BJICHO TCHJICHIIIIO IIOI0 3MEHITICHHS BMICTY CEYOBHHH Y CHPOBATII KPOBi TBapHH. AKTUBHICTH acmap-
TataMiHOTpaHcdepa3u (ACAT) Ta araHiHamiHOTpaHChepasu (AJTAT) y CHPOBATIIi KPOBi TTOPOCST JIOC-
JiaHUX Tpyn OyJia BUIIOIO HiXK Y KOHTPOJIi, MPOTE Pi3HML HE MaJla BipOTiAHOTO 3HAUYEHHS.

JocnimkeHHs: cMpoBaTKy KpoBi Ha 35 100y XHUTTS mopocaT (3 moba miciis MOBTOPHOTO BBEICHHS
HaHOTIpEeIapaTy MiKpOeJIEMEHTIB) ITOKa3ao, o y TBapuH i3 Il mocmigHoi rpymu BMICT Oinka OyB BHU-
MM HIXK y KOHTpoJi Ha 7,2 % (p<0,05). JlonaTkoBe BBEJACHHS MIKpPOECIEMEHTIB Ha (OHI BiTaMiHi3allil
(ITI Ta IV mocaigHi TPymH) CIPHUSIIO I ABUIICHHIO BMICTY aJIbOYMiHY Y CHPOBATII KPOBi IIOPOCAT, BiJl-
noBigHO, Ha 11,3 % (p<0,05) Ta 11,7 % (p<0,05). Ha BiporinHy BeTUYIHHY 3HIKYETHCS BMICT CEYOBH-
HH y cupoBarii KpoBi TBapuH i3 Il Ta IV mocainnux rpym.

Ha 50 100y >kuTTsI MOPOCAT y KOHTPOJIi BMICT OiJIKa y CHpOBaTLi KpoBi cTaHOBUB 61,3 1/11. Bumo-
roBaHHA oxHOro Bitaminy E (I mocmimHa rpyma) HE Majo CYTTEBOTO BIUIMBY Ha IiIBHIICHHS BMICTY
Oinka Ta ampOYMiHY y CHPOBATII KPOBI TBapWH. 3a TOAATKOBOTO BBeneHHS 2,0 MII HAHOIIpenapary Mi-
KPOEJIEMEHTIB BUSIBICHO TEHACHLIIO 100 MiABUIICHHS BMICTY OijiKa, albOyMiHy Ta 3HIKEHHS KOH-
IIEHTpAIlil CCY0BUHU y CHPOBATII KPOBi TTOpocsT. BusBneno, mo y ceunei i3 11l ta [V gocaigamx rpyn
BMICT OiJIKa Ta ambOyMiHy y CHpOBaTIli KpOBi OyB BipOTiAHO BHUIIMM HiX Y KOHTPOJIi. Pi3HHUIIA cTaHO-
BUJIA, BIMOBIIHO, 7,9 16,1 % Ta 16,7 1 13,4 %. Ha BiporigHy BeIMYNHY BUSBICHO 3HIKCHHS KOHIICH-
Tpauii cedoBUHH y cupoBatii kpoBi mopocar i3 Il 1 IV mocmigaux rpyn. IlinBuineHHs aKTHBHOCTI
AcAT ta ATAT y cupoBartili KpoBi TBapHH 13 JOCIITHUX IPYI HE MaJIO BIpOTiTHOTO 3HAYCHHS.

TakuMm 4MHOM, BUSBIICHO, IO BBEACHHS mopocsaTaMm 2,5 mu ta 3,0 Mi HaHOIpenapaTy MiKpoele-
MEHTIB Ha (OHI 10JaTKOBOI BiTamiHizawii BitamiHoM E cynpoBomKyeThCs MiABUIICHHAM aHA00MIYHHX
MIPOIIeCiB OITKOBOTO OOMIHY, IO MIATBEPIKYETHCS 3pOCTAaHHAM BMICTY OijIKa 1 aTbOyMiHY Ta 3HIKCH-
HSAM BMICTY CEUOBHHHM Y CHPOBATIII KPOBI MOPOCAT y MexkaX (hi31010T1UHOT HOPMH.

BucnoBku. 1. Benenns nopocsatam 2,5 mia ta 3,0 MII HaHOTIpenapaTy MiKpoeJlIeMeHTiB Ha (oHi
JOJaTKOBOI BiTaMiHi3alii BiTaMiHOM E CHpusio MiABHIICHHIO BMICTY y CHPOBATLi KPOBi 3arajJibHOrO
Oinka 1 anpOyMiHy.

2. BukopucTaHHsl BUNIOIOBaHHSI TIOPOCSTAM-CUCYHAM 3a TPU AOOM 0 BiJUTY4EHHs Bii CBHHOMATOK
HaHonpenapary Bitaminy E B 1031 4,5 r Ha 10 Kr Macu Tina Ta ABOpa3oBe BBEICHHS BHYTpPIM’ S30BO
HaHOMperapaTy MikpoeleMeHTiB v 1031 2,5 Tta 3,0 M Ha 10 Kr MacH Tijla IPUBOIUTE IO 3HUKCHHS
BMICTY CEYOBHHH Y CHPOBATIII KPOBI CBUHEH.

[opaneii gocnimpkeHHs: OyayTh CIPSMOBaHI HAa BUBUCHHS BIUTMBY BiTaMmiHy E y KoMIiekci i3 HaHompe-
napatoM MikpoeneMeHTiB Luaky, @epyMy Ta ['epmaHiro Ha aHTHOKCHIAHTHHIN CTaTyC Y OpraHi3Mi IIOpOCST.
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BesxoBblii 00MeH B 0pranusMe NOpOCAT NPU UCIOJIL30BAHUM BUTAMUHA E M KOMILIeKca MUKPO3JIEMEHTOB

T. C. Tokapuyk

JI71s HOBBIIICHUS] PE3UCTEHTHOCTH, BEDKHBAEMOCTH U MPOJYKTHBHOCTH HOPOCSAT-COCYHOB H ITOPOCST IOCKIE OThEMA 3(-
(hEeKTUBHO HCIIOIB30BAaTh BUTAMUHHO-MHHEPAJbHBIE MIPEMapaThl, B TOM YMCIIe HaHONpenapaT BUTaMHHA E u HaHompemapat
MHKpo3sieMeHTOB. OIieHHBasi BUTAMHHHBIE U MUHEpAlbHBIE MpEMNapaThl, IeJIeco00pa3sHO M3ydaTh MOKA3aTeNd OEIKOBOTO
00MeHa B CBIBOPOTKE KPOBU MOJIOIHSIKA CBUHEH.

OKCIepUMEHTAIbHO ObIJIO YCTAHOBJIEHO, YTO BBIMONKA MOPOCSITaM-COCYHaM, 332 TPOE CyTOK IO OThEMA OT CBUHOMATOK,
HaHonpenapara ButamuHa E B 103e 4,5 r Ha 10 kr Macchl Tesla ¥ JBYKpPAaTHOE BBEJICHUE BHYTPUMBIIICYHO HAaHOIpeHnapaTa
MHKPO3JIEMEHTOB B 1o3e 2,5 u 3,0 M1 Ha 10 Kr Macchl Tesla MPUBOJUT K ITOBBIIIEHHIO aHA0OIMYECKUX IIPOIECCOB OEIIKOBOTO
o0OMeHa, 4TO MOATBEPKAACTCSI POCTOM COAEPXkKAHMS Oenka U adbOyMHUHA U CHIDKCHHEM KOHIIEHTPAI[MH MOYEBHHEI B CHIBOPO-
TKE KPOBH LOPOCHT.

KnroueBblie c1oBa: GenkoBbIi 00MeEH, opocsTa, BuTamuH E, HaHompenapat MukpoanemenToB, ®epym, Lunk, ['epmanuii.

Protein metabolism in the body of pigs using vitamin E and trace complex

T. Tokarchuk

Modern technologies of pig breeding, early weaning piglets need constant improvement of the quality of health care.
This is because the morbidity and death of young pigs from non-contagious pathology is high enough. During raising suck-
ling pigs and their separation from sows different minerals and vitamins as drinking water and injections are being used.
It remains unexplored such data as protein metabolism parameters in serum of piglets using as drinking water vitamin E and
trace elements containing different doses of Zinc, Iron and Germanium.

Key indicators of protein metabolism in the body of livestock and poultry is the mass fraction of total protein, blood pro-
tein marker, key products of nitrogen metabolism (urea). In addition, the indicators related protein metabolism activity of
some enzymes that catalyze processes of anabolism and catabolism. Enzymes involved in protein metabolism include ami-
notransferase: aspartate- aminotransferase (cf 2.6.1.1) and alaninaminotransferase (EC 2.6.1.2).

The aim of research was to study the effect of watering nanopreparation of vitamin E and intra muscular administration
of different doses of nanopreparation microelements on protein metabolism in the piglets body.

Scientific and economic research was conducted on suckling pigs and piglets at weaning age of 28-50 days. According
to the objective it was formed five groups, one control and four experimental 20 heads in each group. The control group was
grown on conventional technology without additional vitamin E and minerals. Pigs from the first research group three days
before weaning were watered with the help of drinking device MP12 nanopreparation of vitamin E at a dose of 4.5 g per
10 kg of body weight per day. The second research group received nanopreparation of vitamin E and twice intramuscular
injection nanopreparation of complex microelements in the amount 2.0 ml per 10 kg of body weight. Animals from the third
research group on the background of additional watering of vitamin E administered 2.5 ml of nanopreparation microelements.

Pigs from the fourth research group received vitamin E in an amount of 4.5 g per 10 kg of body weight and 3.0 ml of na-
nopreparation microelements. The product containing trace elements was administered three days before weaning piglets and
on the fourth day after weaning. The drug was injected into the inner thighs. The blood of pigs were collected at 28 day 35
and 50 day of life.

Using an integrated watering of vitamin E and trace elements determined increasing protein synthesis in the body of pigs
from 28 to 50 days of life.

After 28 days of life it was found that pigs, which were watered nanopreparation of vitamin E and injected 2.5 ml of na-
nopreparation of microelements (III experimental group) tends to increase the protein content, aminotransferase activity and
reduction of urea in the blood serum. The content of albumin was significantly higher than in control.

Investigation of serum on the 35" day of piglets life (3d day after re-entering of nanopreparation trace) showed that in
animals from the third experimental group protein content was higher than in the control 7.2 % (p<0.05). Additional admin-
istration of microelements on the background of vitamin supply (III and IV research group) has contributed to the content of
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albumin in the blood serum of pigs, respectively, 11.3 % (p<0.05) and 11.7 % (p<0.05). On the probable value urea content
in blood serum of animals from the third and the fourth research groups was reduced.

After 50 days of piglets life it was found that pigs from the third and the fourth research groups the content of protein
and albumin in serum was significantly higher than in control. The difference was, respectively, 7.9 and 6.1 and 16.7 % and
13.4 %. At a probable value a reduction in the concentration of urea in the blood serum of piglets from the third and the
fourth research groups was noted.

Key words: protein metabolism, piglets, vitamin E, nanopreparation of trace elements (microelements), Iron, Zinc,
Germanium.
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bBinoyepxiscokuii HayionanvHull azpapHuti yHigepcumem

BILJIUB BYPASS COi HA PYBLEBUI METABOJII3M
BUCOKOIIPOAYKTUBHUX KOPIB

BuBueHo e(eKTUBHICTH BUKOPUCTAHHS bypass coi y rofiBii BUCOKOIPOAYKTHBHUX KOPIB Ta 11 BIUIMB Ha MOKa3HUKH Py-
6ueBoro merabomizmy. JloBeaeHo, o HAHOUIBIT eeKTHBHUM OyJI0 3roJOBYBaHHS 2 KI bypass coi y po3paxyHKy Ha OJHY
ronoBy Ha n100y. Lle 3a6e3neuno BUIMiA piBeHb MIPOTEIHY, 30KpeMa H0ro BaKKOPO3UMHHOI (paKIil.

Bemuuna pH pyOrieBoi pinvHu y KOpIiB ZOCTIJHUX IPYH 3MillfyBayacs y JIy»KHHI Oik 1 3pocTaiia MOpiBHSHO 3 KOHTPO-
neMm. Sxmo y xopiB 1-i KOHTPOJBHOI IPyNH BOHA cTaHOBWiaA 7,15, To y anamoriB pocmiguux rpym — 7,18-7,36 (P<0,05-
0,001). V pyOuesiii pianHi KOpiB ZOCTIJHUX TPy 3MEHIIYBaBCs BMICT 3arajibHOr0 HiTporeHy mopiBHSHO i3 KOHTPOJBHOIO
rpynoto Ha 0,9-5,7 mmons/n, abo 0,8-5,7 % (P<0,05), mo cBiguuTh Npo Kpaie BCMOKTYBaHHA Horo B KpoB. binkoBuii i 3a-
ranpuuid Hitporen y pyOuesiit piguni kopiB gocniaaux rpym (3-s i 4-a rpynu) BiporiaHo 3menmysases (P<0,01). BoxHouac,
KOPOBH JOCIIJHUX TPy BiJAPI3HSINCS BiJ KOHTPOJBHUX BIPOTiJHO HIKYMM BMICTOM y pyOueBiii piauui amiaunoro Hitpo-
TeHy, [II0 MOXXHA BB)KATU ITO3UTHBHHIM SIBUILIEM.

VY py6uesiii piguHi KopiB mocmigHux rpyn Oyno 6inpme JDKK nopiBrsHO 3 KoHTponeMm Ha 0,12-0,42 mmons/100 i,
MIPOTEe CTATHCTUYHO Lsl Pi3HULA Oyna HeBiporigHoto. KimbkicTs iH(Y30pili 3aeXHO Bix piBHSA cHPOTO IMpoTeiHy y pyOeBiit
PiIUHI KOPiB JOCHIAHUX IPYH MEepeBUIyBasia KOHTpoib Ha 7-83 tuc./mi (P<0,05-0,001).

Kurouogi ciioBa: pauios, bypass cosi, BACOKOIIPOAYKTHBHI KOPOBH, CUPHIA IIPOTETH, BaXKKOPO34MHHA (paKList MpOTeiHy,
pyOueBuit metaboumisM, pH pybueBoi pinunu, 3aransHuii, OinkoBuUil, 3amumKoBui i amiaunuii Hitporen.

MocranoBka npodaemu. J{ocmimkeHHs, TPOBEACHI B OCTaHHI POKHM BYeHUMH [ 1, 2] cBig4aTh, 110
HOPMYBaHHS IPOTETHOBOTO JKUBJICHHS KOPIB 32 KiJIBKICTIO CUPOT0 UM MEPETPaBHOTO MPOTEiHy HE Bpa-
XOBY€ CHHTE3 MIKpOOHOTO Oika B pyOIli Ta BKJIAJ HEPO3IIECIUICHOTO B PyOIll MpOTeiHy B 3a0€3MeUeH-
HSl OPTaHi3My aMiHOKHCJIOTaMH, sIKi HeOOXI1/IHI /I CHHTE3y TBapuHHOTO Oinka [3].

Bimomo, 1110 HU3BKOMPOLYKTHBHI KOPOBH 3a0€3MeUyIOTh CBOi MOTPEOU B aMiHOKHMCIIOTaxX 3a paxy-
HOK MiKpoOHOTO Oinika [4], a BUCOKONMPOAYKTHBHI — 32 PaxXyHOK MIKpOOHOTO Oinka i OiKa KOpMIB,
KU He TIsIrae aerpanaiii B pyorri, a po3nagacTbcsl B TOHKOMY KHIIKiBHUKY [S]. ToOTo, 32 paxyHOK
0oOMiHHOTO TIpoTeiny [4], AIKUH CKIaNaeThCs 13 aMiHOKUCIOT, 110 BCMOKTYIOTBCS B TOHKOMY KHILIKiB-
HHUKY, 3 KOPMOBOTO 1 MiKpoOHOTO Oisika i JOCTYIHI Uit MeTa0oJi3My B TKaHHUHAX opraHizmy. Tomy
HEOOXITHO HOPMYBATH PAIiOHN TSI BUCOKOTIPOAYKTHBHUX KOPIB 32 CHPUM IIPOTEIHOM Ta HOTO JIETKO-
1 BA)KKOPO34YMHHOIO (pakuisivu [6].

Ha posnag cuporo mpoTeiny B pyOui Ta MIBHAKICTh MPOXOMKEHHS KOPMY depe3 MepeaTyHKH
BIUIMBAIOTHh TakKi (aKTOpH sIK Qi3WYHHN CTaH KOPMY, METOJM 3TOJIOBYBAaHHS, BHJ POCIIHH, CTafis
BereTarlii, KUTbKICTh CIIOKUTOTO KOPMY Ta CITIBBIIHOIIIEHHS B pallioHI KOHIICHTPOBAHUX 1 TPyOUxX
kopmiB [7]. IIBuakicTs 1 CcTyniHe po3naay NpoTeiHy B pyOui 3aleXXuTh, B MEpUIy Yepry, Bid HoOro
PO3YHMHHOCTI, SKa, K BBAKAIOTh HAYKOBII [8], BH3HAYAETHCS BIMHOIIEHHSIM MiX albOyMiHAMH 1
riao0yniHamMu (0OMABI TPYNH MOKHA BITHECTH IO PO3YMHHOI Qpakxilii) Ta mpojgaMiHaMH 1 TIIOTaMi-
Ham# (Hepo3unHHA (pakuis). JIerkopo3unHHHMIA KOPMOBHH MPOTEIH MMiJ yac pyHHYBaHHS BHUALISAE
BEJIMKY KUIBKICTh aMiaKy, YacCTHHA SIKOTO HEe aCUMLIIOEThCS OaKTepisiMu pyOLst 1 BABOJUTHCS 3 Opra-
HI3MY y BHTJISIII CEYOBHHH, IO € MPUYMHOIO HEAOCTATHHOTO HOTO BUKOPHUCTAHHS XKyWHUMH TBapH-
HaMU Ta CHEPreTUYHUX BTPAT.

© Yepuaguyx M.M., Bomxo B.C., 2016
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AHaJi3 ocTaHHIX JocailkeHb Ta myOaikamiid. BaxxmuBoio cboromHi € mpobiemMa mpoTeiHOBOTO
KHUBJICHHS BHCOKOIIPOAYKTUBHUX KOPIB 1 3a0€3MeUYeHHs iX palioHiB BaXKKOPO3ZYMHHUMH Y pyOui (op-
MamH npoTeiny [5]. Baxkkopo3unHHa dpakuis mpoTeiHy MOBHHHA MaTH Y CBOEMY CKJIaJi BCi HE3aMiH-
Hi aMiHOKHCIIOTH, SIKi € JOCTYITHUMH JIJIS TIEPETPaBIItOBaHHS Y TOHKOMY KHIIKiBHUKY [9]. Hezbaman-
COBaHICTh BaXKKOPO34YMHHOI (Ppakiiii MpoTeiHy 3a aMiHOKUCIIOTHUM CKJIaJ0M IPU3BOAMTH J0 Je3ami-
HYBaHHs 3HaYHO! YaCTHHU aMiHOKHUCIIOT 1 BUBEACHHS a30Ty 3 OpraHi3my, IO TaKOX 3YMOBIIIOE€ BTPaTh
eneprii [10, 11, 12].

Oco0651BO parioH! BUCOKOIPOIYKTUBHUX KOPIB CIIiJl OamaHCyBaTH 3a QPPaKIisIMA CHPOTO MPOTEi-
Hy B nepuri 100 aniB makramii, 32 paxyHOK migOoOpy KOpMIB OaraTHX Ba)XKOPO3YHMHHOIO (pakKii€ro
npoTeiny (3makoBe i 0000Be CiHO, BHCIBKH, EKCTPYIOBaHi Ta IpaHy/IbOBaHi KOHLIEHTpOBaHi kopmu) [13],
a00 KOHIIEHTPOBaHI KOPMHU 3 BUCOKUM CTYIIEHEM PO3YWHHOCTI MPOTEIHY 3roI0BYyBaTH TPUUi 3a 00y,
IO CTIPHSIE TPUBAJIOMY PO3Maay MpoTeiHy i epeKTUBHOMY MEPETPABICHHIO KITITKOBHHU.

MeTtor nociikeHb OyJo BCTaHOBJICHHS BIUIMBY bypass coi Ha pyOreBuid MeTaboJIi3M BHCOKO-
MPOAYKTUBHUX KOpiB B mepiri 100 qHiB jakTallii, Sk JKepeia BaKKOPO3YHMHHOI (pakiiii mpoTeiny Ha
(hoHI paIrioHiB 3 MOCTYIOBOIO 3aMiHOIO MaKyXxH cOi Ha bypass coro.

Marepiaa i MmeToauka pociaigaxenHs. Jlocnin i3 BUBUEHHsI €()eKTUBHOCTI BUKOPHCTaHHS bypass
coi y rofiBili BUCOKOIIPOAYKTUBHUX KoOpiB Oyno npoeaeHo y TOB «Biruuzna» Konoromncskoro pa-
ony CymMcbhkoi obmacti. CxeMa jociiay HaBeeHa B Tadumii 1.

Tabmuis 1 — Cxema HayKOBO-rocnoAapcbKoro 10cainy

I'pymu Kopis, ronis JocnimpkyBanuii paxrop
1-a KOHTpOJbHA 10 Kombikopm-kornentpar (KK) + makyxu coi 2 kxr
2-a ociiiHa 10 KK + makyxu coi 1 kr, bypass coi 1 kr
3-s mociinHa 10 KK + makyxu coi 0,3 kr, bypass coi 1,7 xr
4-a gocnigHa 10 KK + bypass coi 2 xr

3a MPUHIIAIIOM aHAJIOTIB BiAiOpamy YOTHPHU TPYNMH KOPiB YKPATHCHKOT YOPHO-PIO0T MOJIOYHOI 1O-
POIH TCIIS TEPIIOi JIaKTaIii, SKi 3HAXOIUINCh B MEPIIii TOJOBUHI CYXOCTIHHOTO TIepiony. Y miaro-
TOBUMII mepiox — npyra ¢asza cyxocriiiHoro nepiony (30 qHiB) — miAIOCTIIHUX KOPiB TOAYBAH 32 OJ-
HaKOBHMH pallioHaMH, 10 CKIaAy SKUX BXOauio 2,0 KT MaKyXxH COi.

VY mocmiguuii epion i B mepmri 100 mHIB JTakTariii KOpoBaM KOHTPOIBHOI TPYIIH 3TOyBAIH PaIlioH
MiATOTOBYOrO MEpiody, A0 CKIaAy SIKOTO MPOJOBXKYBAJIM BBOJUTH MaKyXy CO€By. PamioHum romiBii
JOCHITHUX TPYM BIAPI3HAIMUCH BiJ 1-1 KOHTPOJBHOI TPYNH THM, IO 2-i AOCHiAHINA rpymi 1 Kr Makyxu
coi 3aminmnu Ha 1 kr bypass coi, 3-if — 1,7 xr mMakyxy coi 3amiauian Ha 1,7 kr bypass coi, 4-if — 2,0 xr
Makyx# coi 3aMmiHmIu Ha 2,0 Kr bypass coi.

OcHoBHi pe3yabTaTH 10CTiIAKeHHs. Bi1oMo, 1110 iIHTeHCHBHICTD MiKPOOiOJIOTTYHMX MIPOLIECIB Y PyOLi
1 X HampsM ICTOTHO BIUIMBAIOTH HA TIEPETPABHICTH, 3aCBOEHHS 1 €()EKTHBHICTh BUKOPUCTAHHS TTOKUBHIX
PEUOBHH OKPEMHUX KOPMIB 1 PaIliOHIB 3arajioM. 3 OrjIsay Ha I1e OyIio JOCIiHKEHO TTOKa3HUKH PyOIIeBoi pi-
JIMHY KOPIB, B3ATOI 32 IOTIOMOTOI0 30H/1a Yepe3 JIBi TOJIMHHU ITiCIIs TO/IBII TBapuH (Tali. 2).

Tabmus 2 — [oxkazHukH pyoueBol pitunu niaaocaigHux kopis (M+m, n=3)

['pyna
[Toka3HUK KOHTPOJIbHA JIOCIIiTHI
1 2 3 4

pH 7,150,012 7,18+0,031%* 7,34+0,014**%* 7,360,023 ***
3arajapbHUNA a30T, MMOJIB/II 106,4+1,42 105,5+1,19 102,4+1,36* 100,7+1,69*
BinkoBuii a30T, MMOJIB/JI 76,6+0,78 74,6+1,28 72,34+0,54%%* 68,8+0,49%**
SaMIIKOBUN 30T, MMOJIB/JI 29,8+0,52 30,9+0,85 30,1+0,55 31,9+0,47
AwmiauHMii a30T, MMOJIB/II 13,3+£0,14 11,5+0,23* 11,2+0,17%* 10,9+0,16%*
JDKK, mmomas/ 100 mix 7,530,112 7,65+0,244 7,82+0,239 7,95+0,228
fzza;f\f:a KiabKics ingy3opi, 30923,89 31642,97* 34143,19%* 39243 23

Sk cBimuarte naHi, HaBeaeHi y Tabiuui 2, Bennuuaa pH pyOLeBoi piiuHM Y TOCTITHUX KOPIB 3MilTyBa-
Jacsl y JTy»KHU# OiK 1 3pocTajia NOpiBHAHO 3 KOHTposieM. SIKIIo y KopiB 1-i KOHTPOJIBHOL TpynH BOHA CTa-
HOBWA 7,15, TO Y aHamnoriB mociimaux rpym — 7,18-7,36 (P<0,05-0,001). ¥V pyOrieBiit pimauHi KOpiB T0CHTi-
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JTHUX TPYH 3MEHIITYBaBCS BMICT 3arajibHOro HitporeHy, mopiBHSHO 3 KOHTPOJILHUMHE aHajioramu Ha 0,9—
5,7 mmow/1, abo 0,8-5,7 % (P<0,05), 1110 CBiTYMTH PO Kpallle BCMOKTYBaHHS IOTO B KPOB.

Mono 6inkoBoro Hitporeny, To aHamoriuno 3aransHoMy HiTporeny, y pyOuesiii pianHi KopiB go-
ciaigaux rpyn (3-1 1 4-a Tpynu) BiH BiporimHo 3HIKyBaBcs (P<0,01). Bognodac, KopoBu mOCTITHAX
TPYII BIAPI3HSUTHACS BiJl KOHTPOJIBHOI TPYIIH BipOT1AHO HUKYIHM BMICTOM y pyOIIEBiH piAvHI aMiaqHOTO
Hitporeny, mo MokHa BBa)KaTH MO3UTUBHUM SIBUILIEM.

OmHuM 13 TOKAa3HUKIB BYTJIEBOTHO-)KHPOBOTO OOMIiHY y pyOIli KOpIB € JIETKI XHPHI KHUCIIOTH.
VY py6uesiii pimuni KopiB gocuigaux rpyn JOKK omHo3HadHO Oyio Oiibline, TOPIBHAHO 3 KOHTPOJIEM,
—Ha 0,12-0,42 mmouns/100 M7, OJHAK CTaTUCTUYHO I pi3HUI Oyna HeBiporigHoto. KinbkicTs iHpy-
30piid 3aJIeKHO BiJ PIBHS CHPOTO MPOTEIHY y pyOLEBil piAMHI KOPiB AOCHIJHHUX TPYIl MEPEBUIILYyBaIa
KOHTpoJb Ha 7—83 Tuc./mn (P<0,05-0,001).

BucnoBok. OTxe, BUKOPUCTaHHS bypass coi y TOiBJI BUCOKOIPOAYKTHBHUX KopiB B niepuri 100 nHiB
JakTauii 3a cupUM NpoTeiHOM Ha piBHi 16,0-16,5 % Bix cyxoi pe4oBHHH, BaXKKOPO3UMHHOIO HOTO (ppakii-
€10 Ha piBHI 27,3 % Big cuporo mpoteiny B 1-i KoHTponbHINA rpymi, 31,1 % — B 2-if mocmigHii rpymi,
35,2 9% — B 3-i1 nocmigaik rpyti i 40,0 % — B 4-it moCHigHIN TpyITi TO3UTHBHO BIUTUBAE Ha iX pyOIieBU Me-
tabomizm. HaltOinbi eekTiBHIM OyJI0 3roJ0BYBaHHs 2 KT bypass coi y po3paxyHKy Ha OJHY TOJIOBY Ha
no0y. Lle 3a0e3meunio BUIHIA piBeHb MPOTETHY, 30KpeMa HOro BaXKKOPO3UHHHOI (hpaKIIii.

[NepcriekTHBOIO MOAATBIINX JOCTIKEHb € BUBUCHHS BIUIMBY bypass coi y pamioHax BHCOKOIPO-
OYKTUBHHX KOPiB Ha TIEPETPABHICTH MOKUBHUX PEUOBHH.
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Buusinue bypass con Ha pyO1noBbIii MeTa001H3M BBICOKONPOIYKTHBHBIX KOPOB

M. M. Yepnaauyk, B. C. Bomko

N3yuena 3¢ GeKTUBHOCTH MCIIOIB30BaHUS bypass COM B KOPMJICHUH BHICOKONIPOJYKTHBHBIX KOPOB U €€ BIMSHUE Ha I10-
KazaTesu pyoroBoro Meradbonmmsma. Jlokazano, uro Haubosee 3pPeKTHBHBIM OBUIO CKapMIIMBaHHE 2 KT bypass COHM B pacdeTre
Ha OJIHY TOJIOBY B CyTKH. DTO 00€CIIe4MIIO BBICOKHH YPOBEHb IPOTEHHA, B YACTHOCTHU €r0 TPYIHOPACTBOPUMON (paKiIuH.

Bemunna pH pyOI10BO#i )KHIKOCTH Y KOPOB ONBITHEIX IPYMIT CMEINAJIACh B MIETIOYHYIO CTOPOHY U POCIIa [0 CPAaBHEHUIO
¢ xoHTposeM. Ecnu y xopoB 1-i KOHTPOIBHOM IPyNIIBI OHA cOCTaBislIa 7,15, TO y aHAIOroB OmbITHBIX Ipynn — 7,18-7,36
(P<0,05-0,001). B pyO1oBo#i )KHIKOCTH KOPOB OMBITHBIX I'PYII YMEHBLIAIOCH COACPIKaHUE OOIIEro a30Ta 10 CPaBHEHHUIO C
KOHTpOJbHOU rpynnoit Ha 0,9-5,7 mmouns/n, wmu 0,8-5,7 % (P<0,05), 4To cBUAETENBCTBYET O JyYIleM BCAaCHIBAHUHU €TO B
KpoBb. benkoBeIif 1 001IMii a30T B pyOILIOBOH JKUAKOCTH KOPOB ONBITHBIX IPYII (TPEThS U YETBEPTAs TPYMIIBI) JOCTOBEPHO
ymensbanuch (P<0,01). B To sxe BpeMs, KOPOBBI ONBITHBIX I'PYII OTIMYAINCH OT KOHTPOJIBHBIX JOCTOBEPHO HU3KHUM COJE-
prkaHuEM B pYOII0BOI XHUAKOCTH aMMHAYHOTO a30Ta, YTO MOKHO CUUTATh MOJNIOKUTEIBHBIM SBICHUEM.

B py0OnoBoii sxxuiKocTH KOpOB OMBITHBIX rpym Obu10 Gostbmie JDKK mo cpaBrenuio ¢ kortponem Ha 0,12-0,42 Mmons/100 mi,
OJIHAKO CTATHCTUYECKH 3Ta pasHulla Obu1a HemocToBepHOH. KommuectBo mH(y30puii B 3aBUCUMOCTH OT YPOBHSI CHIPOTO IIPOTEHHA B
PYOLIOBOH HIKOCTH KOPOB OIBITHBIX TPYIII IIPEBBIIIaNa KOHTPOoJb Ha 7—83 Thic./Mi1 (P<0,05-0,001).

KnroueBble cioBa: pamuon, bypass cost, BRICOKOIIPOXYKTHBHBIE KOPOBEI, CHIPOI MPOTEHH, TPYIHOPACTBOpHMas (pak-
LSl IpOTenHa, pyOoBeIi MeTaboau3M, pH pyOLoBO# )KUAKOCTH, 00N, OETKOBBIH, OCTATOYHBIA U AMMHAYHbINA a30T.

Effect of bypass soy for highly productive cows on rumen metabolism

M. Chernadchuk, V. Bomko

It is known that the rationing of protein supply of cows by the amount of raw or digestible protein does not take into ac-
count the synthesis of the microbial protein in the rumen and the contribution of unsplit protein in the rumen to the provision
of the organism with amino acids that are necessary for the synthesis of animal protein. Low productive cows provide their
needs for amino acids due to microbial protein, and highly productive cows — due to microbial protein and protein forage,
that was not a subject of degradation in the rumen, and disintegrates in the small intestine. It occurs due to the "exchange
protein” that consists of amino acids that are absorbed in the small intestine from the fodder and microbial protein and are
available for metabolism in the tissues of the body. That is why, it is necessary to normalize rations for highly productive
cows for raw protein and its easy soluble and insoluble infractions.

Important problems for today are protein supply of highly productive cows and provision of rations with insoluble in the
rumen forms of the protein. Insoluble protein fraction must contain all essential amino acids that are available for digestion in
the small intestine. Imbalance of insoluble protein fractions by amino acid composition results in significant exchange of
amino acids and nitrogen excretion from the body, which also leads to energy losses. Rations of highly productive cows
should be balanced for crude protein fractions in the first 100 days of lactation, by choosing forage rich in insoluble protein
fraction (cereal and legume hay, bran, extruded and granulated concentrated forage) or concentrated forage with high protein
solubility fed three times per day, contributing to prolonged break down of protein and efficient digestion and fiber.

The objective of our research was to set the effect of soya bypass on rumen metabolism of highly productive cows in the
first 100 days of lactation as a source of insoluble fraction of protein on the background of rations with gradually changing of
soybean into bypass soy.

Investigation on studying the effectiveness of bypass soy using in feeding highly productive cows was conducted in the LTD
"Vitchyzna" Konotop Region Sumy District. By the principle of analogues there were chosen four groups of cows of Ukrainian
Black-and -White breed after the first lactation, they were in the first half of dry period. In the preparing period - the second phase of
dry period (30 days) — tested cows were fed the same ration that consisted 2.0 kg of soybean. In the investigating period and during
the first 100 days of lactation cows from the control group were fed a preparing ration consisted of soybean. Feeding rations of tested
groups differed from the 1st control group, for the 2nd tested group 1kg of soybean was substituted into 1 kg of bypass soy, the 3rd —
1.7 kg of soybean — into 1.7 kg of bypass soy, the 4 th — 2.0 kg of soybean — into 2.0 kg of bypass soy.

The intensity of microbiological processes in the rumen and its direction significantly affect digestion, assimilation and
efficiency of individual nutrients of forage and rations in general. It was therefore examined indicators of rumen fluid in the
experimental cows taken by the probe two hours after feeding animals.

It was set that the pH of the rumen liquid in the experimental cows shifted to the alkaline side in compare to control — in-
creased. In the cows from the 1st control group it was 7.15, analogues from the research — 7.18-7.36 (P<0.05-0,001). In the
rumen fluid of cows from the research groups total nitrogen content reduced compared with control counterparts to 0.9—
5.7 mmol/L or 0.8-5.7 % (P<0.05), indicating its better absorption in the blood.

Regarding protein nitrogen, it is similar to the total nitrogen in the rumen fluid of research cows (3rd and 4th groups), it
was significantly (P<0.01) decreased. At the same time, cows from the experimental group differed from animals of the con-

45



TexHOAOTIS BUPOOHHUIITBA 1 TepepoOKH mpoAykLil TBapraHMIITBA, Ne 22016

trol groups by significantly lower content of ammonia nitrogen in rumen fluid, which can be considered as a positive phe-
nomenon.

One of data of carbohydrate and fat metabolism in the rumen of cows are fatty acids. In the rumen fluid of cows from the
research groups alkaline fat coefficient was clearly large compared with control at 0.12-0.42 mmol/100 ml, but statistically,
the difference was unlikely. Regarding ciliates, depending on the level of crude protein their amount in rumen fluid of cows
from the research groups exceeded the control at 7-83 thousand/ml (P<0.05-0.001).

Consequently, the use of bypass soy in feeding highly productive cows during the first 100 days of lactation with crude
protein on the level of 16.0-16.5 % from dry matter, its insoluble fraction on the level of 27.3 % crude protein in the 1st con-
trol group — 31.1 % in the 2nd experimental group, 35.2 % — in the 3rd experimental group and 40.0 % — in 4 experimental
group positively affects their rumen metabolism. The most effective was feeding 2 kg of soybean bypass per head per day,
providing a higher level of protein, including protein insoluble fraction.

Key words: ration, bypass soy, highly productive cows, crude protein, insoluble protein fraction, rumen metabolism, pH
of rumen liquid, general, protein, residual ammonia and nitrogen.

Haoitiwna 15.09.2016 p.
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MORPHOLOGICAL CHARACTERISTICS
OF CORYLUS AVELLANA L. BEE POLLEN

Bcranosseno Mop¢oioriuHi 0cobIHBOCTI 6/pKOIMHOTO 00HDKKS oTprMaHoro 3 Corylus avellana L. MoHO(IIOpHICTB 3araib-
HOro 300py OmkomuHoro obHbKK 3 C. avellana cranoBuna 98,13+0,171 %. CdopmoBaHicTh NUIKOBOT IPYHOYKH OHKOIMHOTO
OOHDIOKST 3Haxomuacs y Mexax Bin 3 no 4 GariB. BuzHaueHo MOp(hOMETpHYHI MapamMerpd MWIKOBOI IPYIOYKU: JOBXKHUHA
2,84+0,053 mm, mmpuna 2,25+0,056 MM, maca 4,28+0,222 mr. [Tapamerpu criekTpoMeTpii 1711 MOHO(IOPHOTO OIKOIUHOTO O0HI-
xkst 3 C. avellana 6yma: L* 57,7540,102, a* 5,13+0,086, b* 27,02+0,168, C* 27,50+0,171, h° 79,24+0,167 oguuuik. Huzeka Bapi-
arist CHIEKTPOMETPUYHIX TTapaMeTpiB MiATBEP/PKY€e TOMOT€HHICTh MIIIKOBUX IPYIOYOK OJDKOIMHOTO OOHIOKSL.

KunrouoBi ciroBa: 6pxonrHe 0OHDKKS, Mopdotoris, cnekrpomerpis, Corylus avellana L.

Formulation of the problem. Now, it remains questionable the identification of pollen grains as
an apiculture products for determination its regional and botanical origin. As monofloral bee pollen
production volumes increase, it requires a comprehensive study of morphological and biochemical
properties of different types of monofloral bee pollen. Research topic is related to the study, conserva-
tion and management of plant material biodiversity.

Analysis of recent researches and publications. A group of scientists during 14 years of study-
ing the timing of flowering Corylus avellana L. in Italy found that this plant is characterized by large
differences in intensity early flowering and production of pollen [1]. In Poland and Ukraine of detailed
features of C. avellana flowering and pollinating were also studied. It was established the beginning of
flowering dates, temperature of favorable pollination, concentration of pollen in the air [2, 3, 4]. How-
ever, other scientists associated C. avellana flowering with the start of the season for honey bees [5].
Thus, commonly believed polliniferous C. avellana is one of the most valuable plants in early spring [6].
Recently, scientists payed more attention to the studies of protein feed for bees, bee pollen and bee
bread. Thus, there have been already studied the morphological and biochemical features of bee pollen
for many plant species [7, 8]. There were studies about C. avellana pollen morphology from different
regions [9]. However, morphological characteristics of C. avellana bee pollen require further studies,
which will be related to the improvement of identification methods among other species of pollinifer-
ous plants.

The objective of the research was to determine the morphological characteristics of C. avella-
na bee pollen. In accordance with the objective achieving the following tasks were determined: to se-
lect samples of bee pollen during flowering C. avellana of bee colonies in Kiev region; to find out the
monoflorality ratio of total pollen harvesting and botanical origin of bee pollen; to explore the mor-
phological characteristics for C. avellanabee pollen.

Materials and methods. C. avellena bee pollen was taken from three locations in Kiev region in
the period from 01.03 to 31.03.2016. Bee pollen is selected by outer pollen traps of bee colonies from
local populations. Monoflorality ratio of total bee pollen collection was determined by using percent-
age of C. avellana pollen lumps to all other [10]. Botanical origin of bee pollen was defined by using

© Adamchuk L., Samoilenko V., Nikolaieva N., 2016
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pollen analysis [10]. Morphological features of bee pollen were defined in the laboratory of Institute
Biodiversity Conservation and Biosafety, Slovak University of Agriculture in Nitra. Weight of indi-
vidual pollen lumps was determined by using analytical scales ANG 100C (Axis). Length and width of
bee pollen were measured with software Ascension Waves Vision on photos of pollen lumps from
electron microscope Zeiss SteREO Discovery V20. Color of bee pollen was determined by construct
Lab color model by using spectrometry devices at Nicolet 6700 FT-IR Spectrometer and Lovibond
SP62 S/N 044929. Bee pollen shaping level was determined by method, which was developed at the
Department of beekeeping NULES of Ukraine [11]. Obtained numeric data were subjected to the sta-
tistical analysis in the Microsoft Office Excel (2010).

Results of the research. Considering macro photos of C. avellana pollen grains, we described
their appearance. Thus, the surface of pollen grains is smooth without protrusions or spines. Pollen
grain has round and a little bit triangular shape. Grain is flattened in the middle. Aperture located
on every corner of pollen grain. Bee pollen was taken from bee colonies every day. Thus, in the
period from 03.03 to 15.03.2016 bees brought bee pollen dirty yellow color with a smooth sur-
face (Fig. 1, a).
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Figure 1. Samples of bee pollen received in March 2016
(a—from 03.03 to 15.03.16; b — from 16.03 to 28.03.16; ¢ — from 29.03 to 31.03.16).

In the period from 01.03 to 03.03.16 bee families didn’t bring bee pollen. After harvesting bee pol-
len in subsequent periods we found differences in its color and form that was the first feature of falling
into the general harvesting pollen from other species. According to the results of pollen analysis for
bee pollen, which was collected in the period from 03.03 to 03.15.16, contained pollen grains only
C. avellana; in the period from 16.03 to 03.28.16 pollen lumps were dual origin and contained pollen
grains of C. avellana and Alnus glutinosa Gaerth; in the period from 29.03 to 03.31.16 pollen grains
from three Salix L. species were presented in bee pollen. Therefore, in order to research the morpholo-
gy of C. avellana bee pollen we used collection only from 03.03 to 15.03.16 (tab. 1).

Table 1 — Morphological features of Corylus avellana L. bee pollen (n=30)

Indicator M+m Max Min C, (%) )
Monoflorality, % 98.13+0.171 99 96 0.95 0.94
Shape level, point 3.50+0.093 4 3 14.53 0.51
Length of pollen lump, mm 2.84+0.053 342 2.30 10.17 0.29
Width of pollen lump, mm 2.25+0.056 3.09 1.75 13.75 0.31
Weight of pollen lump, mg 4.28+0.222 7.4 2.6 28.38 1.21

It was defined, that monoflorality of total bee pollen collection was 98.13+0.171 %. The coeffi-
cient of variation was low, which indicates a high level of bees’ concentration on pollen harvested
from C. avellana in the period from 03.03 to 15.03.16. Also, it could be due to the absence of other
plant species in nature, they are able to produce pollen at low ambient temperatures.

Assessing the shape level of pollen lumps we found that, it was in the range from 3 to 4 points.
That’s way bee didn’t form bee pollen completely and returned to the hive (fig. 2).
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Figure 2. The shape level and morphology of pollen bee pollen lumps of Corylus avellana L.
(a — morphometric measurements and scale of pollen shape level; b — diversity of bee pollen;
¢ — the width of pollen lump; d — the length of pollen lump, 1-5 — levels of shaping).

The small size of pollen lumps harvested typical weak bee families. In the early spring period all
bee families are weakened. Another reason is an insufficient number of hairs on the bees’ exoskeleton,
which for harvesting pollen. This is due to the fact that in the early spring the main flight and harvest-
ing work is done by old wintered bees which had lost almost all hair. Also, the small size of bee pollen
can be caused by surface and morphological features of pollen grains. Thus smooth surface of pollen
grains are inherited to all anemophily plants and bee reluctant collects pollen, which poorly attached in
bee pollen on hind legs of bees. However, there are a few sources of feed in early spring and bees had
to collected pollen from C. avellana.

Morphometric parameters of length and width show the correct form of pollen lumps. Thus length
measuring has always prevailed the width measuring and an average was 20.77 %. Bee pollen weight
was in the range from 2.6 mg to 7.4 mg, resulted in a high coefficient of variation — 28.38 %. A low
weight can be classified as small bee pollen. For the length and width parameters were typical average
variabilities (10.17-13.75 %). Different levels of variability for weight, length and width parameters
are indicating on the different density of pollen lumps. Thus, listed morphological characteristics are
not sustainable for C. avellana bee pollen.
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Color of bee pollen was determined by means of color perception by using the parameters: light-
ness (L*); the ratio from green to red color (a*); the ratio from blue color to yellow (b*); relative satu-
ration (C*); hue angle (h°) (tab. 2).

Table 2 — Spectrometric parameters of Corylus avellana L. bee pollen (n=10)

. Spectrometric parameter
Indicator
L* a* b* C* h°
Min 57.25 4.70 26.17 26.66 78.45
Max 58.19 5.64 27.67 28.16 80.08
M=+m 57.75+0.102 5.13+0.086 27.02+0.168 27.5040.171 79.24+0.167
0.32 0.27 0.53 0.54 0.53
C, (%) 0.56 5.30 1.97 1.97 0.67

Low variation of spectrometric parameters confirms the homogeneity of pollen lumps of bee pol-
len. The lowest correlation coefficient was characterized for lightness and dimension (0.56 %). How-
ever, the standard deviation was lower for the ratio index from green to red color. If to estimate the
value of hue angle (78.45 units), it shows color location between yellow and green, but visually we see
yellow-brown bee pollen.

Conclusions. Monoflorality of total collection of C. avellana bee pollen was determined and it was
98.13+0.171 %. Level shape of pollen lumps of bee pollen was in the range from 3 to 4 points. Morpho-
metric parameters of pollen lumps: length is 2.84+0.053 mm, width is 2.25+0.056 mm and weight is
4.2840.222 mg. Parameters of spectrometry for monofloral C. avellana bee pollen were, units:
L* 57.7540.102, a* 5.134£0.086, b* 27,02+0.168, C* 27.50+0.171, h® 79.24+0.167. Low variation of spec-
trometric parameters confirms the homogeneity of pollen lumps of bee pollen.

Further researches in this direction may be relevant to the studies about morphological param-
eters of bee pollen of other species which have an importance for beekeeping as polliniferous or
honey plants.
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Mopdonornueckas xapakTepucTuka mueanHoii oono:xku ¢ Corylus avellana L.

JI. A. Anamuyk, B. B. Camoiinenxo, H. B. HuxonaeBa

YcraHOoBIeHB! MOP(ONIOrHuecKrne 0cOOEHHOCTH MUYETHMHON 00HOXKH noiaydeHHbIX u3 Corylus avellana L. Monodmop-
HOCTh 001ero coopa mieanHor o0HoxkH ¢ C. avellana coctasuina 98,13+0,171 %. ChopMHUPOBaHHOCTH MBUIBLIEBOIO KOMO-
YKa MMYENTUHOW 0OHOXKKM Haxoauiiachk B mpezenax ot 3 1o 4 6amwios. Onpenennim MOpHoMETpHIeCKHe MapaMeTphl MbUIbLe-
BOro KoMouka: [uyinHa 2,84+0,053 MM, mupuna 2,25+0,056 MM, macca 4,280,222 mr. [lapameTpbl CIEKTPOMETPUH IS MO-
Ho(opHO# muenuHo 00HOXKHU ¢ C. avellana 6vumm: L* 57,7540,102, a* 5,130,086, b* 27,0240,168, C* 27,50+0,171,
h® 79,24+0,167 equnnn. Huskas Bapuanmust CIIEKTPOMETPUYECKHX IapaMeTpOB ITOATBEPKIAeT FOMOTEHHOCTh IBUIBIIEBBIX
KOMOYKOB ITYETNHOH OOHOMKKH.

KnroueBble cioBa: muenunas 00HOXKa, Mopdoiorus, ciekrpomerpus, Corylus avellana L.

Morphological characteristics of Corylus avellana L. bee pollen

L. Adamchuk, V. Samoilenko, N. Nikolaieva

The purpose of the study is to establish morphological features of bee pollen obtained from Corylus avellana L. Mon-
oflorality of total collecting of Corylus avellana L. bee pollen was 98.13+0.171 %. Level shape of pollen lumps of bee pollen
was in the range from 3 to 4 points. Morphometric parameters of pollen lumps: length is 2.84+0.053 mm, width —
2.25+0.056 mm and weight — 4.28+0.222 mg. Parameters of spectrometry for C. avellana of monofloral bee pollen were in
units: L* 57.75+0.102, a* 5.13+0.086, b* 27.02+0.168, C* 27.50+0.171, h° 79.24+0.167. Low variation of spectrometric
parameters confirms the homogeneity of pollen lumps. In this direction further researches may be relevant to the studies
about morphological parameters of bee pollen from other species of plants, which have importance as polliniferous or honey
for beekeeping.

Key words: bee pollen, morphology, spectrometry, Corylus avellana L.
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MOPIBHSIHHS MTOKA3HUKIB COPBIIII HOCIIB -
KEJATUHY TA KPOXMAJIIO

OpHuM i3 cr0co0iB MiIABHIIEHHS CTAOUIBHOCTI H3UMIB 1 MIKPOOPraHi3MiB, sIKi MICTATBCS y 3aKBacKax JUlsl KHCIOMOJIO-
YHUX MPOAYKTIB 10 YMOB 30BHILIHBOTO CEpElOBHUIA € X iMMoOimi3amis Ha Hocisx. Hocii, siki BAKOPHCTOBYIOTBCS ISl iMMO-
Oimizawii MaroTh OyaM NPUIATHUMH A0 XapuyBaHHs;, HETOKCHYHUMU 1 BOJIOAITH COPOLIHHNMY BIACTUBOCTSIMHU ab0 3/1aTHICTIO
yTBOPIOBAaTH KOBaJICHTHI 3B’s13KH. ToMy, OyJid MpOBEAEH] MOPIiBHSUIbHI JAOCITIPKEHHs COPOLIHHNAX BIACTHBOCTEH JKEATHHY
HATYpaJbHOTO, HIBUIKOPO3YUHHOTO Xap4yoBoro (I1-11) Ta KpoxMaliro KapTOIUISIHOTO PO3YUHHOTO JUIsl HOJOMETPi.

© Boskoron A.I'., Mep3ios C.B., 2016
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BcranosiieHo, mo i3 301MbIIEHHSM KUIBKOCTI HOCITB (KpOXMaJb 1 )K€JIaTHH) y CyMillli KUTBKICTh He afcopOoBaHOTO
BiTaminy B, 3menmyetscs. IlopiBHroroun Hocii BHsBIIEHO, IO COpOLilHI MOKa3HUKY skenartuny y 2,0-2,4 pasu Bumi
HIXK KPOXMAJIo.

KarouoBi ciaoBa: MmicTkicTh HOCisl, cOpOLiliHI BIacTHBOCTI, HOCII, iMMOOiTi3awLis, KXeJaTHH, KPOXMab, TUCTHU-
JbOBaHa BOJA.

IMocTanoBKka mpodJjeMu. 3a TEXHOJOTII BUPOOHUITBa KUCIOMOJOYHHUX MPOAYKTIB BUKOPUCTO-
BYIOTh 3aKBacCKH, SIKi MICTSTh MOJOYHOKHCII CTPENTOKOKH, Ke(ipHi TpuOKH, OONTrapchKy MalindKy,
0ichimo-, makToOaKkTepii Ta BIATOBIAHI €H3WMHI MpemnapaTti. 3aKBacKM HE € CTa0UIFHUMH IO ITiIBHIIC-
HUX TEMIIEPaTyp, aHTHOIOTHKIB Ta 1HIINX MECHATYPYIOUHX (PaKTOPiB. 3HIDKCHHS aKTUBHOCTI €H3WMIB
Ta MIKpOOPTaHi3MiB IPU3BOJUTD A0 MOPYIIEHHS SAKOCTI KUCIOMOJIOYHOTO MPOAYKTY a00 BiACYTHOCTI
TIPOIIECY CKBAITyBaHHSI.

s migBuIeHHs cTabiIbHOCTI 3aKBACOK MOKIIMBO TIPOBOJIUTH IMMOO1TI3allif0 X MIKPOOpTaHi3MiB
Ta eH3UMiB. HeBUBUEHNM 3aIMIIA€THCS MUTAHHS BUKOPUCTAHHS SIK HOCIIB (MaTpUIIi) KeIaTUHY Ta BO-
JOPO3YMHHOTO KPOXMAIIO.

AHaJi3 ocTaHHIX gocaixxeHsb i myoaikaniii. JKenaTun — ne mopomrok 6€3 Koiasopy 1 3amaxy, BU-
KOPUCTOBYETHCSA K 3aT'yCHUK 3aTHUH yTBOPIOBATH I'elIeBY CTPYKTYpy. OlepKyloTh HOTro 3a paxyHOK
TpuBaoi OOpOOKK KoJareHy LIKipH, KiCTOK, XPSIIiB 1 KOMUT KUI STIHHAM, BHACIIAOK YOTO TiApOi-
3YIOTBCS JICSIKI KOBaJICHTHI 3B’ I3KH Kojareny [1, 2].

IliHHICTH IIHOTO HOCIS MOJIATAaE B HOTO HE TOKCHYIHOCTI, JIETKIN OiloAerpamarii, o J03BOJISIE BUKO-
PHUCTOBYBaTH XeNaTHH y dapManeBTHUHIN Ta Xap4yoBiii mpoMHUCIoBOCTi. IloTpamisHHA XKenaTuHy SK
HOCISI y OpraHi3M TBapWH 1 JIFOAWHH IiABUINYE HAAXOKCHHS aMiHOKHCIIOT, TTOKPAIIY€E TPaBICHHS Y
TUTYHKOBO-KHIITKOBOMY KaHaui [3].

Kpoxmanb — cyMmimn HomimyKpiB, OCHOBHUM KOMIIOHEHTOM SIKHX € amino3a. Ha ocHOBI kpoxmaimio
OJIEPXKYIOTh BOJOPO3UMHHI HOCIT 3 pi3HUMHU (PYHKIIOHATBHUMU TPYIaMH, SIKi BUKOPHCTOBYIOTHCS B
MeauItiHI. BuOip 1UX HOCIIB JUIsI MEIMYHUX IUICH 1 Y Xap9oBiil POMHUCIIOBOCTI 00YMOBIICHHH X TIPO-
CTOIO Aerpamamiero [3].

MeTo10 nociiKeHb OyJ0 MOPiBHSAHHS MMOKa3HUKIB MiCTKOCTI JKEJIaTHHY Ta KPOXMAJIO, K HO-
ciiB ju1st iMmMoOiTizalii (hepMEHTIB 3aKBAaCOK ISl KMCIOMOJIOYHUX MPOAYKTIB Ta MOJOYHOKHUCITUX
OakTepiid, MIJIIXOM BCTAHOBJICHHS iX COPOIIMHWX BIaCTUBOCTEH 3MONEIHOBAHUX 3a JOIIOMOTOIO
BiTaminy B;.

Marepiax i MeTonu gociaimkenb. MoJenbHI JTOCTIKEHHS TPOBOJIWIM B yYMOBax JabopaTopii
H/II xap4oBHX TEXHOJIOTiIA Ta TEXHOJOTIH MepepoOKH MPOAYKINi TBAPHMHHHIITBA biIomepKiBCHKOTO
HaIlllOHAJILHOTO arpapHOr0 YHIBEPCUTETY.

1 ekcnieprMeHTy BUKOPHCTOBYBAIIM JKENIATUH HATypaJIbHUM, IMIBUAKOPO3UMHHUM xapuoBuii (I1-11)
Bupobnennii 3rimHo 3 'OCTom 11293-89, kpoxmans KapTOIDITHUN POIYMHHHUN I HOZOMETpii
(C¢H9Os)n Burorosnenuii 3a 'OCTom 10163-76 Ta 0,005 % po3unn Bitaminy B..

BuByaroun copOuiiiHi BIaCTUBOCTI JKeNaTUHY 32 KOHTPOJBHOTO BapiaHTa Y KOHIUHI KOJIOU MiCTKi-
ctio 50 cM’ BimBakyBamd 10 2,5 T JKEJATHHY i 33 JOIIOMOTOI0 MipHOTO LIUTIHApA BigMipsum 25 oM’
nucTiIboBaHoi Boau. Y I mociigHoMy BapiaHTi y KOHiuHI Kon6u MictkicTio 50 cM® BimBaXkyBasH mo
1,0 r sxenaTuny i BHOCHIH Tyau 110 25 cm’ 0,005 % po3umny Bitaminy B,. 3a Il nocmigHoro BapianTa
Macy kenatuHy 30inpuryBanu g0 1,5 r. Kinbkicts po3unny Bitaminy B, 3anmmanacse sk y I mociinno-
My Bapianti. V III ta IV mocmiguux Bapiantax 10 2,0 Ta 2,5 r xKenaTuHy gogasam mo 25 cm® 0,005 %
po3uuny BitaMiny B, (Tadm. 1).

Tabmus 1 — CxemMa MOAJILHOIO A0CJIiy i3 BUKOPHCTAHHAM KeJaTHHY, N=5

Bapianr JocnipkyBani pakropu
KontponsHuii 2,5 I KelaTHHY IBHAKOPO3YHHHOTO XapyoBoro (I1-11) 3miunyBany i3 25 cM® TMCTHIHOBAHOI BOIH
I nocminunit 1,0 r sKeNaTHHY IBUAKOPO3YHHHOTO XapuyoBoro (I1-11) 3mimryBamu i3 25 cm® 0,005 % po3uMHOM
Bitaminy B,
II nocnignauit 1,5 T KenaTHHy WIBHAKOPO3YMHHOro Xapuosoro (IT-11) smimysanu i3 25 cm® 0,005 % po3unHOM
BiTaminy B,
1T pocminHuit 2,0 T JKeNaTHHY IBHAKOPO3YHHHOTO XapuoBoro (I1-11) smirysamu i3 25 cm® 0,005 % po3duHOM
Bitaminy B,
IV nmocnigunit 2,5 I KelaTHHY IBUAKOPO3YHHHOIO XapuyoBoro (II-11) 3mimrysamu i3 25 cm® 0,005 % po3uMHOM
Bitaminy B,
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Koi6u i3 pi3HUMHU 103aMU KeJaTUHY (KOHTPOJIBHHUHM 1 JOCIIIHI BapiaHTH) 3MIIlIyBaJlk 1 CTaBH-
nu Ha nabopaTtopHy roiaanky Ha 30 xBunuH. [licns 3mimyBanHA po3uyuHH QinbTpyBanu yepes ¢i-
npTpyBanbHU mamip. O0mikoByBanu 06’ eM ¢iabTpary, Hicisi 4Or0 Y HbOMY BHU3HAYadd ONTHYHY
ryctuny (D).

Hapanensro 25 ecm® 0,005 % posunny Bitaminy B, dinerpyBamm depes ¢inpTpyBanbHuMil mamip i
TeX 00MiKOBYBaK 00’ €M QinbTpaTy 1 BU3HAYaAIU ONTUYHY T'ycTHHY (D).

BusnaueHns copOIiHHAX BIACTHBOCTEH BOIOPO3UYHHHOTO KPOXMAJTIO MPOBOIMIIN aHAIOTIYHO, 5K 1
JKenaTuHy. Maca KpoXMajiro y KOHTPOJIBHOMY 1 JOCHIIHUX BapiaHTax Oyja iIeHTHYHA Maci )KeJaTHHY
(Tabm. 2).

Tabnurst 2 — Cxema MOAEJIBHOIO J0CTIiY i3 BHKOPHCTAHHAM KPOXMAaJIIo, n=5

Bapianr JocnimkyBaHi hakropn
Konrtponsuuii 2,5 T KPOXMAITIO KapTOMISHOIO PO3UHHHOTO JUIs HOZOMETpii 3MilnyBany i3 25 M’ IHCTHIBOBAHOT
BOAU
. . o . . 3
I nocimauit 1,0 r kxpoxMaio KapTOIUITHOTO PO3YMHHOTO IS HoxoMeTpii 3mimryBanu 13 25 cm” 0,005 % po3uun-

HOM BiTaminy B,

11 mocnignmit 1,5T KpOXMAJTIO KapTOIUISHOrO PO3YMHHOrO [T HomoMeTpil smimryBamn 13 25 ev® 0,005 % posun-
HOM BiTaminy B,

I gocninuuit 2,0 T KPOXMAITIO KapTOIISHOrO PO3UHHHOTO JUIs ifogoMeTpii smimysanu i3 25 em® 0,005 % posun-
HOM BiTaminy B,

IV pociguuit 2,5 T KPOXMAITIO KAPTOILISHOTO PO3YHHHOTO s HoZoMeTpii smimysamu i3 25 e’ 0,005 % posud-
HOM BiTaminy B,

ExcriepuMeHTaNbHI aHi miagaBaid OloMeTpuuHii o0poOii 3a MonuesidtoTe-Epunrene. Biporia-
HICTh PI3HMLI MiXX OKa3HUKAaMH BU3HAYaIH 3a KpuTepisimu CTeiofeHTa [4].

OcHoBHi pe3yJbTaTu AocaixkeHnns. [1ig yac BU3HaYeHHS ONTHYHOI T'YCTHHHU PO3YMHY Y KOHTPO-
JIEHOMY BapiaHTi MOPIBHSIHHS BEJH 13 TUCTHIIHOBAHOIO BOMIOI0. 3HaUYCHHS D 1711 KOHTPOJIIO CTAHOBUIIO
0,059 (tabmn. 3).

BusiBiena 3arajgbpHa 3aKOHOMIPHICTB, 11O 13 MiABUILEHHAM MacH KeJaTHHY y CyMillli ONTHYHA TyC-
THHa BiNbTpaTy 3HIDKYEThCs. 3a BukoprcTanns 1,0 T mopomky xenatuny Ha 25 cm® 0,005 % posdnmy
Bitaminy B, (I mocnigHuii BapiaHT) 3HaueHHS D mOpIiBHSAHO 13 KOHTposieM Oyj0o BummuMm y 2,0 pasm.
VY nopiBHsAHHI i3 ontuyHOIO rycTHHOIO 0,005 % po3unHy Bitaminy B, mokasnuk i3 I mociizHoro Bapi-
anTta OyB HWXuUM y 1,96 pazu (p<0,01).

Tabmuns 3 — [loxkazHukH copOUiiHMX BJacTHBOCTell kejJaTuHy, M+m, n=5

Bapianr Onruuna rycruna, (D) 06’eM inbTpary, M’
0,005 % po3un BiT. B, 0,23420,0108 24,3+0,23
Kontponsuuii 0,059+0,0023 1,0+0,07
I mocmiauit 0,119+0,0086%*! 11,540,11 %%
1T nociauumit 0,10420,0054 %! 7,740,202
III nocinmuit 0,09620,0043 %! 4,740,082
IV pocminnuii 0,07520,00327%#*! 1,620,10%2

Hpumitka: **' i ***! _ giporigmicTs BiAMIHHOCTEH y 3HAYCHHAX MOKa3HUKIB excTHaMii 0,005 % posunHy BiT. B, i3 10¢-
nmigauMHE Bapiantamu — (p<0,01) i (p<0,001);

#2 1 #%5%2 _ (p< 0,05) Ta (p<0,001) MOPiBHAHO i3 KOHTPOTIEM.

[limBuIIEHHS BMICTY JKeJIaTHHY Y PO3YHHI 10 1,5 T J03BOIMIIO OTPUMATH MOKA3HHUK ONITUYHOI TyC-
TUHH QinpTpaTy BUILUHI Ha 76,2 % MOPIBHSIHO i3 KOHTPOJIEM 1 HIOKYUHA y 2,2 pa3u BiIHOCHO MOKa3HH-
ka D 0,005 % pozuuny BiTaminy B, (p<0,001).

3a Bukopuctanus 2,0 T jkenaTHHY onTudHa ryctuHa ¢imsrparty i3 Il gocmigHoro BapianTta 3MeH-
myerses y 2,4 pasu, mopiBHIOYH i3 M nokaszaukoM 0,005 % po3umny BiTaminy B, (p<0,001).

Haiimenma ontuyna ryctuna ¢inetpaty Oyna BusiBieHa y IV mocmignomy Bapianti. [Tokasnuk
0yB MeHIuM nopiBasaHo 13 D 0,005 % po3uuny Bitaminy B,y 3,1 pasm.
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Takox BHUSBIICHO, 1110 13 MiJBUIICHHIM MacH JKEJIaTHHY y PO3YUHI 00’ €M (iIbTpaTy 3HUKYETHCS.
3acToCyBaHHS 32 KOHTPOJIBHOTO BapiaHTa 2,5 T sKeNaTHHY T03BOIMIO OTpuMaTH auime 1,0 M’ dinbT-
paty. 3a Bukopucrtanus 1,0 r; 1,5 ta 2,0 r HOcis 00’ em QinbTpary miaBumryetbes y 11,5; 7,7 Ta 4,7
pasu (p<0,001).

3a KOHTPOJLHOTO BapiaHTa MOKA3HUK ONTHUYHOI rycTrHH OyB Ha piBHI 0,032. Pi3HUIA 13 TOKa3HU-
KaMH TUCTHIHLOBAHOI BOJH OOYMOBITIOETHCS HASIBHICTIO PO3YHMHHOTO KpOXMaITio (TalII. 4).

Tabmuns 4 — IokasHUKH cOpOLiliHUX BJIACTMBOCTEH KPOXMAJII0 BOAOPO3YHMHHOr0, M+m, n=5

Bapiant Onruuna rycruna, (D) 06’eM inpTpary, M’
0,005 % po3uuH Bit. B, 0,235+0,0097 24.4+0,11
KouTtponbuuit 0,032+0,0012 20,6+0,12
I nocnigHuit 0,220+0,0065 23,840,097+
11 mocnigHmit 0,208+0,0043 23,40,21 %52
I nocninnmit 0,196+0,0027*' 22,5+0,20%*
IV pociguuit 0,183%0,0037%*! 20,3+0,23

Hpumirka: *' i **' — piporiguicTs BixMinHOCTEH y 3HAUEHHAX onTHuHOI rycTuau 0,005 % po3unHy Bit. B, i3 nociinuu-
mu Bapiantamu — (p<0,05) i (p<0,01);

#x2pg #5342 _ (p<0,01) Ta (p<0,001) DOPIBHSIHO i3 KOHTPOIEM.

Bukopuctanns 1,0 Ta 1,5 r Bonopo3uunnoro kpoxmairo (I i Il mocmiaHi BapiaHTH) HE BIUIMHYJIO
Ha 3HIKCHHS ONTUYHOI TYCTHHH MOpPiBHIHO 13 TokasHukoM D 0,005 % pozuumny BiTaminy B,. ¥V III
JIOCITITHOMY BapiaHTi BUSABIICHO 3HIDKEHHS ONTHYHOI rycTwHH Ha 16,6 % (p<0,05). Ha BiporigHy Be-
JTUYUHY 3HA3WIACH ONTHYHA T'YCTHHA PO3YHMHY 32 BUKOPUCTAHHSA 2,5 T KpOXMaito. Pi3HHUIIS 13 TTOKa3-
HukoM D 0,005 % po3unny BiTaminy B, cranoBuia 22,1 %.

006’ em ¢insTpaty i3 I, II ta III mocnignux Bapiantie OyB OinbiiuM (p<0,01) Ta (p<0,001) mopisHs-
HO 13 KOHTPOJIEM, Jie JIO JUCTHUIBOBAHOI BOAM J0JaBaU 2,5 T PO3YHHHOTO KPOXMAITIO.

ITopiBHIOIOYM TTOKa3HUKHU oNTHYHOI TycTuHU (pinbTpaty 0,005 % posunny BiTaMiHy B, i3 BMicTOM
1,5; 2,0 Ta 2,5 r KenaTuHy Ta MOKa3HUKHU ONTHYHOI ryctunu ¢inbrpary 0,005 % po3unHy BiTaminy B,
i3 BmicToM 1,5; 2,0 Ta 2,5 r pO3YHHHOTO KPOXMAJIO BUSBICHO, IO 3HaUCHHS D 32 BUKOPUCTAHHS JKe-
naTuHy OyJ10, BiiOBiAHO, MeHIINM Y 2,0; 2,04 Ta 2,44 pa3u.

TakuM 9UHOM, BUSBJIICHO, IO JKEJIATHH BOJIOMIE OiIBIIMME COPOIIMHIME BIIACTHBOCTSMH ITOPiB-
HSTHO 13 PO3UYMHHUM KPOXMAJIeM.

Bucnosku. 1. JKenatun i KpoxXManb BOJOAIIOTH COPOLIITHUMY BIACTUBOCTSAMH LIOAO BiTaMiHy B,.

2. CopOrtifiHi BIaCTUBOCTI XenaTuHy y 2,0-2,4 pa3u BUII HIK pO3IMHHOTO KPOXMAITIO.

TToganpmri KociimKeHHS Oy IyTh CIIPAMOBaHI Ha BUBYCHHS O10TEXHOJIOTIYHHUX MOKA3HHUKIB COPOIIii
3aKBaCKU HOTYPTY Ha JKEJIATHHI Ta KPOXMAJTI.
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CpaBHeHHe NoKa3aTeJieil copounH HocHTe el — KeJJaTHHA U KpaxMaJia

A.T. BoBkoron, C. B. Mep3ioB

OpHUM M3 CIIOCOOOB MOBBIMICHHS! CTAOMIEHOCTH SH3UMOB M MUKPOOPTaHM3MOB, COAEPXKAIIUXCS B 3aKBAaCKax JJISI KUC-
JIOMOJIOYHBIX MTPOJIYKTOB, K YCJIOBUSIM BHEIIHEH CpPeJIbl SBISETCS MX NMMOOHMIM3aIys Ha HocuTelsix. Hocurenu, neromns3ye-
MBI€ JJIS1 IUMMOOMIN3AINH JJOJDKHBI OBITh IPUTOAHBIMH K MUTAHHUIO, HETOKCHYHBIMU M 001a1aTh COPOIIMOHHBIMH CBOHCTBAMU
WIH CIOCOOHOCTBIO 00pa30BHIBATh KOBAJIEHTHBIEC CBSI3H. [109TOMy, OBLIM IPOBEICHEI CPaBHUTENBHEBIE HCCIIEIOBAHHS COPO-
LIHOHHBIX CBOWCTB )KeJIaTHHA HATypasibHOTO, ObicTpopacTBopuMoro mumieoro (I1-11) u kpaxmana kapTodenbHOro pacTBo-
puMoOro [uist HOIOMETPHH.

VYcTaHOBIEHO, YTO C YyBETHMYEHHEM KOJIMYECTBAa HOCUTENEH (KpaxMall M JKeJIaTHH) B CMECH KOJIMYECTBO HE aJIcCOpOMpo-
BaHHOTO BuUTamMHHa B, ymenbinaercs. CpaBHHBas HOCHUTEIM OOHApYKEHO, YTO COPOLHOHHBIE MOKA3aTENH >KelaTWHAa B
2,0-2,4 pa3a BblllIe, 4eM Kpaxmasa.

KnroueBble ci10Ba: eMKOCTh HOCUTENS, COPOLMOHHBIE CBOMCTBA, HOCHTEIH, MIMMOOMIIH3AINS, KEIaTHH, KpaxMall, AUcC-
TUJUTUPOBAHHAS BOJA.

Comparison of sorption carrier indexes of gelatin and starch

A. Vovkohon, S. Merzlov

In the technologies of sour-milk production, the fermentsare used containing sour-milk streptococci, kefir fungi, bacillus
bulgaricus, bifidobacteria and corresponding enzyme preparations. The ferments are not stable to the high temperatures, anti-
biotics and other denaturating factors. The decrease of enzymes and microorganisms activity results into deterioration of
sour-milk products quality or into lack of ripening.

To increase the stability of ferments, it is to immobilize the microorganisms and enzymes. The use of gelatin and water-
soluble starch as carriers (matrix), is not studied yet.

Gelatin is a powder without color and odor, it is used as thickening agent able to create gel structure. It is obtained by long boil-
ing of collagen of skin, bones, cartilages and hooves. This processing enables hydrolyzation of some covalent ties of collagen.

The value of this carrier is its non-toxicity and light biodegradation, which allows using gelatin in pharmaceutic and
food industries. The gelatin in the body of animal and human improves flow of amino acids and improves digestion in stom-
ach and intestine.

The starch is a mixture of polysaccharides with amylose as the main component. On the basis of starch, the water-
soluble carriers are obtained with different functional groups. These carriers are used in the medicine and food industry. Such
a choice is due to the simple degradation of the carriers.

The aim of the study was to compare the gelatin and starch content as carriers for immobilization of ferments for sour-
milk products and milk bacteria by investigating their sorption properties simulated by vitamin B.

The model research was carried out in laboratory conditions of the Research Institute of food technologies and animal
processing technologies of Bila Tserkva national agrarian university.

For the experiment, the natural gelatin was used (quickly soluble for food purposes (P-11) produced according the State
Standard 11293-89), soluble potato starchfor iodometry (C¢H;¢Os) produced according the State Standard 10163-76 and
0.005 % solution of vitamin B,.

Studying the sorption properties of gelatinin control variant, the latter was mixed with distilled water. The gelatin was
mixed with 0.005 % solution of vitamin B,. After 30 min the mixture was filtrated and in the filtrate the optical density was
measured. The experiments with starch were carried out in the same way.

A common regularity was discovered, that the optical density of filtrate decreased if the gelatin mass in mixture increas-
es. With the use of 1.0 g gelatin powder in the 25 cm® of 0.005 % solution of vitamin B, (the experiment variant I), the value
of D was by 2.0 times higher than the control one. Compared to the optical density of 0.005 % vitamin B, solution, the index
of the experiment variant I was by 1.96 times lower (p<0.01).

With the use of 2.0 g gelatin, the optical density of filtrate in the experiment variant III decreased by 2.4 times compared
to the 0.005 % solution of vitamin B, (p<0.001).

The least optical filtrate density was observed in the experiment variant IV. The index was by 3 times less compared to
the D 0.005 % of vitamin B, solution.

It was also observed that the filtrate volume decreased with the increase of gelatin mass.

The use of the 1.0 g and 1.5 g water soluble starch (experiment variants I and II) did not impact the level of optical den-
sity compared to the D 0.005 % of vitamin B, solution.

In the experiment variant III the optical density decreased by 16.6 % (p<0.05). The optical density of the solution de-
creased when the starch was used in the amount of 2.5 g. The difference with the index D 0.005 % of the vitamin B, solution
was 22.1 %.

Comparing the indexes of optical filtrate density of 0.005 % vitamin B, solution with gelatin content 1.5; 2.0 and 2.5 g
and the indexes of optical filtrate density of 0.005 % vitamin B, solution with soluble starch solution content 1.5; 2.0 and
2.5 g, it was observed that the value of D, in case of gelatin application, was lower by 2.0; 2.04 and 2.44 times respectively.

Thus, it was established that gelatin has higher sorption abilities compared to soluble starch.

Key words: carrier’s capacity, sorption properties, carriers, immobilization, gelatin, starch, distilled water.

Haoitiwna 26.09.2016 p.

55



TexHOAOTIS BUPOOHHUIITBA 1 TepepoOKH mpoAykLil TBapraHMIITBA, Ne 22016

YK 591.044:597.552.51
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Inemumym ziopooionoeii HAH Ykpainu

I'PUHEBUUY H. €., xana. BeT. HayK
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NMPUCSKHIOK H. M., xaHJ. BeT. HayK
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binoyepxiscoxuii HayionanvHull azpapHuti yHigepcumem

BILJIUB KOJIUBAHb TEMIIEPATYPHOI'O PEXKUMY BOJOVMMHA
HA BMICT BLJIKIB B EMBPIOHAX TA NEPEJJIMYUHKAX
OKYHA 3BUYAUHOTI'O (Perca fluviatilis, L.)

JlocnijkeHo BIUIMB KOJIMBAaHb TEMIIEPATYPH Ta BMICTY PO3YHHEHOTO KMCHIO y NPUPOAHHUX BOJOMMAX Ha MPOXOMKEHHS
eMOpiOHAJIBHOTO Ta MOCTEMOPIOHANIFHOTO PO3BHUTKY OKYHS, BUBYEHO 3aXMCHI peakiii eMOpioHiB pu0O Ha 3MIiHM YMHHHUKIB
HaBKOJIMIIHBOTO CEPEIOBHUINA, BPaXoBYIOUH (i3ionoro-6ioximMiyHi moka3HUKH eMOpioHiB pub 3a aii abiOTHYHMX YMHHHUKIB
BOJJHOTO CepeloBuIla. BcTaHOBIICHO, 1110 32 MOKA3HUKOM BMICTy OLIKIB B eMOpiOHax Ta MepeiInvnHKaX B MOEIHAHHI 3 iH-
IIMMHU OKa3HUKaMH MOYKHA YiTKO BU3HAYUTH ONTHMAJIBHICTH YMOB CEPEIOBHIIA U PI3HUX BUJIB PHO 1 HABITH PI3HHUX CTa-
nii po3ButKy. I1in gac aHaizy pe3yabTaTiB BIACHUX JOCHIIIKEHb OyII0 IMOMi4eHO 3Ha4YHe 30UIBIICHHS PiBHS OiKiB B Iepen-
JMYUHKAX OKYHS J0 JIiama3oHy 259,4—323,3 Mr/r HOpiBHSHO 3i CTaJi€l0 PO3BUTKY — MirMeHTallist oueit (78-94,9 mr/r), mo Ha
70-71 % menuue.

KirouoBi ciioBa: okyHb 3BHYaiiHHI, eMOpiOHANbHUN PO3BHUTOK, eMOpIOH, MEepeyIHYMHKA, TEMIepaTypa BOAU, BMICT
PO3YHMHEHOr0 KUCHIO, PiBEHb OLIKIB.

[ocTranoBka npodJjemn. PuOu — nepBUHHO-BOAHI TBAPHHU, SIKI BCE XHUTTS MPOBOISATH Y BOZI.
Tomy, BIacTMBOCTI BOOM MAlOTh BaroMHil BIUIMB Ha PIiCT Ta PO3BUTOK 1 B KiHIEBOMY PaxyHKy Ha
ckian ixTiodayHu Bomoimu. JKuTTeaisipbHICTh pHO (XapuyBaHHS, PiCT, PO3MHOXKEHHS Ta 1H.) Oe3ro-
CepeHbO BU3HAYAIOTHCS TEMIIEPATypOIO BOJOH, TOMY PHOH AyXKe 4yTinuBi 10 ii 3mMiHu. OnHaK, i B Me-
’Kax ONTUMAaJIbHOI TeMIIepaTypHy MiABUILEHHS a00 3HW)KEeHHS 11 BUKIMKAE BIAMOBIAHI 3MiHU MeTa0Oi-
3My. [Ipu LIbOMY 3MIHIOETBCS peaKilis OpraHi3My Ha OJHi i Ti K (haKTOpH CEpeIOBHIIA: 3a ITiBUIICH-
HSl TeMIepaTypu 30UIBIIYEThCSI CIIOKMBAHHA KHUCHIO, NIPUCKOPIOETHCS PO3BUTOK, HMOCHIIIOETHCS IO-
IIYK, CIIO)KMBAHHS 1 MepeTpaBiIeHHs 1K1 — 301IbLIYETHCS MITYHKOBA CEKpelis i MOTOpHA AisJIbHICTh
KUIIEYHUKY, [IPUCKOPIOETHCS BCMOKTYBaHHSA PO3YMHEHHMX PEUOBMH 3 HABKOJUIIHBOI'O CEPEIOBHUINA,
T IBUITY€E€THCS YyTIUBICTh O TOKCHKAHTIB ToImIo. [IpoTe mopsia 3 aganramiero pud 10 IEBHAX TepMid-
HUX YMOB OKpeMOi BOJOMMH OCOOJNMBE 3HAUCHHSA Ma€ iX 3JaTHICTh MPOTHIISATH Pi3KUM KOPOTKOYAC-
HUM a00 TpHBaJIMM 3MiHaM JaHOTO YMHHHKA. B 3B’s3Ky 3 MM MPOBOISATH €KCIIEPUMEHTANBHI JOCITI-
JOKEHHS CTIHKOCTI prO 0 BUCOKHMX Ta HU3BKHX (TPAHUYHHX) TEMIIEPATYP.

AHaJji3 ocTaHHIX JOCTiMKeHb Ta myOaikaniid. EHepreTnuHe 3a0e3neveHHs MEXaHi3MiB ajanTa-
uii y pu0 BigOyBa€eThcs 3 BUKOPHCTAHHSM Ta YTHII3ali€l0 TPbOX THIIB €HEPrOEMHUX CIONYK: JIMiJiB,
0inkiB Ta riikoreHy. Ha BimMiHy Bin OiIBIIOCTI XpeOSTHUX TBapWH, y TEPEBAKHIN OUTBIIIOCTI BHIIB
pub HasBHE IMTUPOKE BUKOPUCTAHHS KaTabomi3My OUIKIB OLTHX M’ S31B y CTPECOBUX UM HECTIPHUATIIMBHUX
YMOBaXx SIK OCHOBHOT'O JDKepesia €Heprii Ta BiAMOBIIHO pECHHTE3 3 BiTHOBJICHHSIM O1TKOBHX pecypciB
3a HOpMasi3allii yMmoB icHyBaHHS [1].

IIpucTocyBaHHS OpraHi3My 0 TEMIIEPATYPHUX YMOB CEPEIOBHINA BiIOYBAETHCS HA KIIITHHHOMY
piBHi. [loporosi TemnepaTypu € MeXero Omnopy KIITHH OpTaHi3My Ha IIKiAIUBY Hit0. OCKiNbKH ajarn-
TUBHI MOXIIMBOCTI y Pi3HUX BHIIB Pi3Hi, TO TeMIepaTypHi NOPOrH iX HeogHakoBi. OAHAK, HA JTMYUH-
KaX KOPOITOBUX, JOCOCEBUX Ta iH. OyJIO TIOKa3aHO, [0 TTOPOTOBa TEMIIEpPATypa MOXKE JEII0 3MiHIOBa-
THUCSI 3aJIEKHO BiJl TEMIIEpaTypu BUPOILYBaHHSA. bijbll TOro, TeMnepaTypHUil peKUM YTpPUMAaHHS ILTi-
JTHUKIB MTO3HAYAETHCS HA TEPMOCTIHKOCTI MMOTOMCTBA [2, 3, 4].

[Topyu 3 npucTocoBaHicTIO pUO 10 MEBHOI TEMIIEPAaTypu BEJIMKE 3HAUEHHS Ma€ aMILTITYAa KOJIH-
BaHb, 3a SKOI MOXKYTh KUTH OJIHI W Ti X BHIW. 3a3BHYail, puOH TPOIYHOI Ta CyOTpOIiYHOI 30H HE
MOYTb MEPEHOCUTH 3HAYHI KOJMBAHHS TEMIIEpPaTypH, Ha BiAMiHY Bil puUO MOMIpHUX Ta BHCOKHX
HIMPOT.

© Bopsminskuii O. M., Hotpoxos O. C., I'punesnu H. €., Kynoscokuii 0. B., Ilpucsxuox H. M., Muxaib-
cokmii O. P., 2016

56



TexHOAOTIA BUPOOHUITTBA 1 ITepepoOKH IpoAyKil TBapuaHnIrTBa, Ne 2’2016

Pi3ni Bunm pub moTpeOyroTh I HOPMAJLHOTO JAWXAHHS Pi3HY KUIBKICTh KHCHIO. Haitbimem Bu-
MOTJIMBI € MEIIKaHIi XOJOAHUX, MTPOTOYHUX BOJOWM (HAIIPHUKIIAJ, JTOCOCEB]) — HEOOXiIHA KOHIEHTpPA-
uist 4,4-7,0 mr/mv’, OKyHb 3BuYaiHuil (Perca fluviatilis) Ta Wopx 3Buuaiinuit (Gymnocephalus
cernuus) MOXYTb JKUTH 32 BMICTy KHCHIO 2,5 MI/IM’, a HalOLIbII BUTpHBaIi prbu Hamoi GayHu Ka-
paci (Carassius carassius) — He BiTIyBarOTh IPUTHIYCHHS 3a KOHIeHTpaii 0,3 mr/ov.

3aneXHICTb KUTTEAISIIBHOCTI pUO Bi BMICTY Y BOJI KHCHIO OCOOJIMBO IMOMITHA B mepioa emOpio-
HaJIBHOTO PO3BUTKY. KOHIIEHTpaIlisi KHCHIO Ty’Ke CHIIBHO BIUIMBA€E HA IIBUAKICTH PO3BUTKY 1 BIKHBA-
HICTh eMOPIOHIB, OJJHAK HAJIUIIIOK HOTO B BOI TaKOX HECTPHUITIUBAN TSI pro.

Haituacrime anomaii po3BUTKY BUHHUKAIOTh BHACIIIOK Pi3KOTO Mepenaay TeMIepaTyp, o 0co0-
JIMBO XapaKTEePHO LIS MPUPOAHUX HEPeCcTOBUIL. HeraTuBHMI BIUIMB Ha eMOpioreHe3 YHHUTD MEpEeBaH-
Ta)XCHHS 1HKYOaIlIMHUX amapaTiB 3 iIKPOO Ta 3HIKCHHS BMICTY PO3YHHEHOTO KHUCHIO Y BOJII.

AmHomMaii BiIMI4aloTh B X011 eMOpioreHe3y B JIMYMHOK Ta MAJbKiB, a TIOTIM B MEPioA MOJAIBIIOTO
PO3BHUTKY B LILOTOJNITKIB 1 HaBiTh pHO cTapmoro Biky. B xoai emOpiorenesy ikpu KOpOIIOBUX, OCETPO-
BHX, JJOCOCEBHUX Ta OKYHEBUX CIIOCTEPITAETHCS aTUIIIYHE APOOJICHHS 3apOKiB, MOPYIICHHS MPOIECY
racTpyJsmii Ta HACTYHMHHX CTalid pO3BUTKY. B momampioMy i MOpYIIEHHS YCKIAIHIOIOTHCS, TOMY
eMOpioHH TMHYTh Hal4acTille A0 BUXOAY 3 iIKpUHKH. B mepeyinunHoK, TMYMHOK Ta HaBiTh B MaJbKiB
BIIMIYalOTh aHOMAaJii B OyOBI TOJOBHOTO BIILTY, MOPYIIECHHS B OyMOBI IEINEI, 3I0pOBHX IyT Ta
BHKPHBJICHHS Tysly0a it xBocTa. B eMOpioHIB Ha CTamii opraHOTreHe3y MPOSBISIOTHCS MOPYIICHHS B
HEPBOBO-M’ S130Biif MOTOpHLi, OyAOBI BUAIIBHOI cuctemMu. Onucani aHoMaiii BIUTMBAIOTh Ha PicT Ta
po3sutok pubu. Came TOMy HEOOXiHO CYBOPO KOHTPOJIOBATH ONTUMAIILHUHA TeMIEpaTypHHUI Ta ra-
30BHM PEXUMHU i1 ac iHKyOarlii iIkpy Ta MiApoITyBaHHsI MOJIOI [5, 6].

Mera gocainkenb. 3aBIaHHIM AOCHTIKEHb OYJIO MOCHIAWTU 3aXHCHI peakuii eMOpioHiB OKyHs
3BuuaiiHoro (Perca fluviatilis, L) Ha 3MiHH TeMIEpaTypHOTO 1 KUCHEBOTO PEXUMIB HABKOJIHIITHHOTO
cepenoBuIla, BUBYUTH (i310JI0r0-010XIMIUHI MOKa3HUKHA eMOPIOHIB Ta MEPEIINIMHOK 3a i1 adioTH-
YHUX YMHHHUKIB BOJHOTO cepefoBuIa. MeToto poOoTH OyI0 BCTAaHOBJICHHS 3aJIEKHOCTI MiX ITOKa3-
HUKaMH CHEPTeTUYHOTO OOMiHYy eMOPiOHIB Ta MEPEIMYMHOK OKYHS 3 TEMIIEPaTypolo BOIHU 1 BMic-
TOM PO3YMHEHOT'0 KHCHIO, 110 J03BOJISIE BUBHAYUTH ONTHUMAaJbHI MEX1 UX YMHHUKIB AJIS HOPMaJb-
HOT'0 PO3BUTKY eMOpiOHIB.

Marepiaa i MmeToguka aociaigkens. JlociimKeHHS MPOBOIWIN Ha binonepkiBebKiil ekciepuMeH-
TanbHii Tigpodionoriuniii cranmii [ncturyty rigpo6ionorii HAH Ykpainu npotsrom 2016 poky. bio-
JIOTIYHAM MaTepiaJioM IOCTIDKeHb Oyiau eMOpIOHH Ta MepeTUINHKHA OKYHsI piukoBoro (Perca
fluviatilis, L.).

Byno BixiOpaHno Tpu BomoiiMu (CTaBKH), sIKi 4epe3 0COOIMBOCTI CBOTO PO3TAIlyBaHHS Ta CTYICHS
3aTIHEHHS BIAPI3HSINCS 33 TEMIIEPATYPHIUMH YMOBAaMH, a 3aBISKH IIbOMY 1 KHCHEBUM PEKIMOM.

Temnepatypy BOJIH BEMIpIOBAId PTYTHUM TEPMOMETPOM IpoTsaroM mobu o 4, 12 ta 20 rox i B
Mipy IPOXOKeHHS eMOpiOHANbHUX CcTafiid. BMICT pOo3YMHEHOT0 KMCHIO BUMIpPIOBAJIM O YETBEPTiit
roauHi paHky metojgoM Binkiepa [7]. Bci gochigni BomoiiMu HamoOBHIOBAJIKMCS BOIOIO 3 p. Pock.
IIs Boma XapaKTepHU3Ye€ThCsS HACTYIMHHMH TiIPOXiMiYHUMH TokazHukamu: O, — 8,4-9,7 mr/am3;
pH — 8,3; TBepaicTb — 6,1 Mr-ekB./mM3; Ca* - 3,3 mr-exB./mM3, 66,13 Mr Ca2+/z[M3; Mg2+ — 2,8 Mr-exB./mm3,
34,02 Mr Mg2+/z[M3; CI' - 0,85 mr-exB./nm3, 30,13 mr Cl/nm3; NH," — 0,277 mr N/am3; NO,™ —
0,006 Mr N/mm3; NO; — 0,080 mr N/am3 PO, — 0,062 mr P/am3; TIO — 8,0 mr O/mm3;
BO — 18,48 mr O/mm3.

JlocnipKeHHsT TPOBOJMIIN MPOTATrOM KBITHSA-TPABHS, B TOM Yac KOJNHU BiAOyBa€ThCs HEPECT OKYHS Y
MIPUPOTHUX BOJMOMMAax. 3aruIigHeHa ikpa, o Oylia oTpuMaHa IUITXOM IPHPOIHOTO HEPECTY, PO3Mi-
IIyBaJlacs B CITYACTHX KOHTEHHEpaxX y BOJONMI Ta MijyIsaranga Aii BChOTO KOMIDIEKCY E€KOJOTIYHHX
YMOB BOJHOT'O CEPEOBHUIIIA.

Bwict 3aranpaux 6inkiB (Mr/r) BuzHauanu o Jloypi [8]. Otpumani gaHi 00poOIeHi CTaTHCTUYHO
3a JOTIOMOTO10 TIporpamu Statistica 5.5, Epaprobit analysis program used for calculating LC/EC values
(Version 1.5).

OcHoBHI pe3yabTaTH A0CTiTKeHHS. J[OCTiUKCHHS KOJTUBaHb BMICTY OLJIKiB 3aJICXKHO BiJ TeMIie-
paTypu iHKyOaIrii Oy IpoBeIeHI Ha TUTIOBOMY a0OpUTEHHOMY BHJII pHUO TSI HAIIIOTO PETiOHY — OKY-
Hi 3BHUaiiHOMY. OCKUTEKH HEpECT OKYHSI BiOyBaBCS Ha TOYATKY KBITHS, TO HA HEPECTOBHUINAX ACDIITATY
KHCHIO He 0YJI0 Bi]MiY€HO MPOTATOM BChOTO MEPIOAY JOCHTIKEHb, BiH cTaHOBHB 4,9—12,3 MF/L[M3. Temre-
parypa BOJM B CTaBax KOJWBAJAch B giana3oHi 8,7-15,8 °C — mix vac inkyOarii ikpu Ta 16,3—18,1 °C —
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JUTS TIepeITMYUHOK. [IpoTe, HaBITh 32 HE3HAYHUX KOJIMBaHb WX YMHHUKIB OYJIO IIOMIUYEHO KOJIUBAHHS
BMICTYy OLJIKiB.

Ha mouaTkoBili cTamii po3BUTKY — KiHEeUb TacTpyJisALii, MaKCUMalbHUI PiBeHb O1JIKiB B eMODi-
oHax OKyHs Oyno 3adikcoBano npu 10,4 °C, a minimym 3a temneparypu 10,2 °C — 111,4 mr/r, 1o
Ha 2,5 % wmenme 3a MakcumyM (puc. 1). Cimig TakoX BIAMITHTH, IO PI3HHII 3a TEMIIEPaTyporo
MIX Pi3HUMH CEpisiMHU JOCIiNy, MiJl Yac MPOXOKCHHS CTaJii KiHelb racTpyslii, Oyia B Mexax
OJIHOTO Tpajyca, BIpOTiIHO caMe TOMY i He Oyii0 3adiKCOBaHO PI3KUX BIAMIHHOCTEH 3a UM I1O-
Ka3HUKOM.
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Puc. 1. Bumicr 6isIkiB B eMOpioHaX oKyHs Ha cTadii KiHelb racTpyJsuii,
3a Pi3HUX eKOJIOriYHMX YMOB BOJHOIO cepefoBHIna M+m, n=6.

Ha nacrtymHiit crazii po3BUTKY — 04Hi O0Kanu (puc. 2), MOMITHE pi3Ke 3HWKECHHS TeMIepaTypu iH-
kyOamii g0 8,7-9,1 °C, npu YoMy MakCHUMaJbHHI BMICT O1JIKiB OyB 3ahikcoOBaHH 3a MiHIMAJIBHOI Te-
MIrepaTypu Ta ctadoBuB 113,2 Mr/r. Ha pucyHKy 2 9iTKO BHIHO HACTYIHY 3aKOHOMIPHICTD — 3 IIiJI-
BUILIEHHSIM TEMIIEpaTypu pPiBeHb OUIKIB B eMOpioHax OKyHS 3MEHIIYeTbcsa. MiHiMaibHE 3HAYEHHS
crocrepiramu mpu 9,1 °C (96,2 mr/r), sike OyJ10 MeHIIIe 3a MaKCuMajIbHu mokasHuk (113,2 mr/r — 8,7 °C)
Ha 15 %. Takox, cimim 3BEpHYTH yBary Ha Te, IO PI3HUILI 3a TEMIEPATYPOI0 MK MAaKCUMAJIbHAM Ta
MiHIMaJTbHUM TOKa3HUKOM BMICTy OinkiB ctanoBmia Bcboro 0,4 °C. Lle cBiquuTb Npo BETUKY Yy TIH-
BICTh €MOPIOHIB OKYHSI Ha CTafil O4HI OOKanH 70 TeMIlepaTypH HABKOJMWIIHBOTO CEPElIOBHILA, YOTO
MU HE CIIOCTEPIraiy Ha MONepeaHbOMY eTari po3BUTKY. CIliJi BiIMITHUTH, 110 32 BMICTOM OLJIKIB B €M-
OpioHax Ta JIMYMHKAX B MOEIHAHHI 3 1HIIUMH MMOKa3HUKaMH (piBEHb JIMiAIB Ta INIIKOT€HY, aKTHBHICTh
JIAT, CAT', Na*/K'~AT®asu, nporeas TOLIO) MOXKHA YiTKO BU3HAYMTH ONTUMAIbHICTH YMOB CEPEIO-
BHIIA JJIS PI3HUX BUIIB pUO 1 HABITh PI3HHUX CTaAiil pO3BUTKY.
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Puc. 2. Bumicr 6isIkiB B eMOpioHaX oKyHs Ha cTalil 0uHi OoKaju,
3a Pi3HHX eKOJOTiYHHX YMOB BOJHOTO cepeaoBHIa M+m, n=0.

Hns cranii — mirmeHTanis oued (puc. 3) XxapakTepHOIO € moiOHa TeHIEHLIs, Mo Oyina 3adik-
coBaHa Ha OYHUX Ookanax, TOOTO 3 MiABWIICHHSIM TEMIEPATypH piBeHb OIKIB 3MEHIIYETHCS.
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Makcumym 0yB nomiuenuii 3a 14,9 °C ta cranous 94,9 mr/r, a minimywM 3a 15,8 °C (78 mr/r), 110
Ha 17,8 % wmeH1e.

JlocnipKeHHs KOJMBaHb BMICTY OUIKIB MPOAOBXKMIOCH 1 MICISl BUKJIBOBY Ha CTail NepeaTnIMHKH
(puc. 4). s wiei cramii po3BUTKY XapaKTEPHUM € CYTTEBE 301IbIICHHS TEMIIEpaTypPH HaBKOJIHUIIIHBO-
ro cepenoBuina 1o mianazony 16,3—18,1 °C. Takox, ciig BIIMITUTH 3Ha4YHE 301IbIICHHS PiBHS O1JIKIB
B MepeInINHKaX OKyHs. [IpoTsiroM Bcboro mepiogy AOCHiKeHb LeH MOKa3HUK OyB y Mexkax 259,4—
323,3 mr/r. Haragaemo, 1o Ha ctaii mirMeHTamii oueit Bid O0yB Ha piBHI 78-94,9 mr/r, mo Ha 70-71 %
MeHiire. L{e Moske CBITUUTH PO 301IBLICHHS POJIi OUIKIB IICJIS BUKJIbOBY, OCKIJIBKH BOHH € OCHOBHHM
OyIiBEJIBHUM MaTepiaJioM 3 SIKOTO CKIIQJal0ThCs TKAHWHU Ta OpraHu. TaKoX JIaHi CIIOIYKU € OJTHUM 3
TOJIOBHUX CHEPIETUYHUX PECYPCIB OpraHi3My.
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Puc. 3. Bumicr 6inkiB B eMOpioHax okyHsl Ha cTajii mirmeHTauii oveii,
3a Pi3HUX eKOJIOTIYHHX YMOB BO/IHOTO cepefoBuia M+m, n=6.

VY mporeci gocnimkeHb Oyn0 MOMiY€HO HACTYIHY 3aKOHOMIpHICTh — 31 30UIbIIEHHAM TEMIIepary-
pH BMICT O1JIKIB 3MEHIITyBaBCsA. MakcuMalibHe 3HadeHHs 3adikcyBanu 3a 16,3 °C — 323,3 mr/r, a MiHi-
MajbHe Oysio Ha 19,7 % MeHmuM i1 ctaHoBuio 259,4 mr/t 3a 18,1 °C. OTxe, HIJIKOM CIPaBeIUBO
MO’KHa CTBEpIKYBaTH, 10 Temmnepatypa 16,3 °C e Hallkpaloro UIsl pocTy MepeTUINHOK.

3 BHKJIQJICHUX BHINE PE3yIbTATiB BIACHHUX JOCITIKEHb BHIHO, IO €MOPIOHHW Ta MEPEITUIHHKA
OKYHSI IIBUJKO PEaryioTh Ha 3MiHy YyMOB HaBKOJHIIHHOTO CEPEIOBHUINA, 3MEHIITYIOUH CHHTE3 HOBHX
O1JIKIB HaBITh 32 HE3HAYHOTO ITiIBHIICHHS TemnepaTypu Ha 0,4—1,8 °C.
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Puc. 4. BmicT 6liIKiB B epelJIMYMHKAX OKYHS, 32 Pi3HHX
€KOJIOTIYHIX YMOB BOTHOTO cepeqoBuma M+m, n=6.

BucnoBku. 1. OckinbKi HepecT OKyHsI BiOyBaBcs HA MOYATKY KBITHS, TO HA HEPECTOBHUILAX ACPILUTY
KHCHIO HE CIocTepiranocst. IIpoTsroM BChOrO Hepiofy AOCTimKeHb BiH OyB y Mexax 4,9-12,3 mr/mr.
Temmeparypa Bofu B cTaBax IIij 4ac pO3BUTKY OKYHS KOJIMBAJIAch B miama3oHi 8,7—15,8 °C — mis emOpio-
HiB Ta 16,3-18,1 °C — mns nepemmarHOK. [IpoTe, HaBITH 32 HE3HAYHUX KOJMBAHB ITMX YMHHHUKIB 0YiI0
MOMIY€HO KOJIMBAaHHS PiBHS OLJIKIB.
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2. 3a TOKa3HUKOM BMICTY OUIKIB B eMOpiOHax Ta MepeTHINHKAX B MOEAHAHHI 3 1HIIMMH ITOKa3-
HUKaMu (piBeHb JinigiB Ta riaikoreny, aktusHicts JIJIT, CATI, Na'/K'—~AT®as3u, nporeas TOIO) MOXK-
Ha YiTKO BU3HAYWTH ONTHMAIBHICTh YMOB CEpPEIOBHIIA s PI3HUX BUIIB pUO 1 HAaBITH Pi3HUX CTalii
PO3BHTKY.

3. ITig yac aHai3y Pe3yNbTaTiB BIACHUX JOCTIIKEHb OYJI0 IOMIUYE€HO 3HAYHE 301IBIICHHS KijIb-
KOCT1 OUIKIB y TIepeUTMIMHKAX OKYHS 10 gianazony 259,4—323,3 Mr/r MOpiBHSIHO 31 CTaAI€I0 PO3BHU-
TKy — mirMenTamis ouert (78-94,9 mr/r), mo wa 70-71 % menme. 1le Moxxe CBITUNUTH MPO 301JIBIICH-
HSl poii OUNKIB Mmicisi BUKIBOBY, OCKUIBKM BOHU € OCHOBHHM OyIiBEIBHHUM MaTepiaioM 3 SIKOTO
CKJIAJIAI0ThCS TKAaHUHY Ta OpTaHd. TakoX, aHi CIOJIYKH € OJJHUM 3 TOJIOBHUX CHEPTETUYHUX PeCyp-
CiB OpraHizmy.

4. 3a pe3yiapTaTaMH BJIACHUX ITOCIIKEHb BCTAHOBJICHO, IO JUIsI HOPMAJILHOTO PO3BHTKY €MOpio-
HIB OKYHS 3BUYAaWHOTO € miamma3oH temrepatyp 9-11 °C, a mis po3BUTKY nepeimdnHoK — 16 °C.
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Bansinue Kosie6aHUii TeMIIEPATYPHOT0 pe:KMMa BO/I0eMA HA CO/lep:kaHue 0elika B SMOPUOHAX M NepeIMYNHKAaX
OKYHs1 00bIKHOBeHHOT O (Perca fluviatilis, L.)

A. M. Bogsinunkuii, A. C. Ilotrpoxos, H. E. I'puneBuy, 0. B. Kynosckuii, H. M. IIpucszkaiok, O. P. Muxaiabexkuii

HccnenoBaHo BIUsSHUE KOJIEOAHUI TeMIIEpaTyphl U COACPIKaHUs PACTBOPEHHOTO KUCIIOPO/ia B IPUPOAHBIX BOJOEMAX Ha
MPOXO’KACHHE SMOPHOHANBHOTO U MOCT3MOPHOHATIBHOTO PAa3BUTHS OKYHS, M3YUEHBI 3aIlUTHBIE PEaKUIUU SMOPHOHOB PBIO Ha
U3MEHEHNs (aKTOPOB OKPYKaIOIIeH Cpe/ibl, yHUThIBas (PH3HONIOr0-ONOXUMHYECKUE OKa3aTeI SMOPHOHOB PbIO NPH ASHCT-
BUM a0MOTHYECKUX (PaKTOPOB BOAHOU CpPEbI.

YcTaHOBIIEHO, UTO 110 MOKA3aTeN0 COJEPHKAHUA OCNKOB B SMOPUOHAX U NPEMINYHHKAX B COYETAHUH C JPYTUMH MOKa3a-
TEIAMH MOXKHO Y€TKO OIIPECIIUTh ONTUMAIBHOCTh YCJIOBHI CPElbl UL PA3IMYHBIX BHIOB PbIO U JaXke pa3iMYHbIX CTaHil
pasButus. [Ipu aHanu3e pe3yabTaToB COOCTBEHHBIX HCCICIOBAHMIT OBUIO 3aMEYEHO 3HAUUTENBHOE YBEINUCHHE YPOBHS Oei-
KOB B NPEUINYMHKAX OKYHS B AuamnazoHe 259,4-323,3 mr/r o cpaBHEHHUIO CO CTaguel pa3BUTUS — NUTrMeHTauus riua3 (78—
94,9 mr/t), uro Ha 70-71 % MeHbIIIE.

KnioueBble c10Ba: OKyHb OOBIKHOBEHHBIH, SMOPHOHANBHOE pa3BUTHE, IMOPUOH, MPEIINYUHKA, TeMIepaTypa BOJIBI,
COJZIep’KaHUe PACTBOPEHHOTO KMCIOPOAA, YPOBEHb OEIIKOB.
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The impact of temperature fluctuations in natural thewaters on protein content in embryos and pre larva Euro-
pean Perch (Perca fluviatilis, L.)

O. Vodyanitskyy, O. Potrohov, N. Hrynevych, Y. Kunovskyy, N. Prysyazhnyuk, O. Michalskyy

The article presents the investigation of effect of fluctuations in temperature and content of dissolved oxygen in natural
waters and the passage of embryonic and postembryonic development of perch, the study of fish embryos protective response
to changes in environmental factors including physiological and biochemical parameters of fish embryos under the influence
of abiotic factors aquatic environment.

Fish — primarily water animals that live in the water. Therefore, the properties of water have a significant impact on
growth and development and ultimately on the composition of fish fauna reservoirs. Energy supply adaptation mechanisms in
fish provided using and disposing of three types of energy-intensive compounds, lipids, protein and glycogen. Unlike most
vertebrates in most species of fish protein catabolism of white muscles is widely used in stressful or adverse circumstances as
the main source of energy and resynthesis is also used in accordance with the restoration of protein resources for the normali-
zation of living conditions.

Close to adaptability of fish to certain temperature amplitude fluctuation is of great importance at which the same spe-
cies can live. Usually the fish of tropical and subtropical areas cannot withstand large fluctuations in temperature, unlike fish
of moderate and high latitudes.

Research of protein content fluctuations depending on the temperature of incubation was conducted on the native type of
fish of our region — European Perch (Perca fluviatilis, L.). As perch spawning occurred in early April so oxygen deficiency in
the natural spawning grounds was not observed during the period of research, it was within 4.9-12.3 mg/dm’. The water
temperature in ponds varied in the range 8.7-15.8 °C — during incubation of eggs and 16.3—18.1 °C for pre — larva. However,
even with these minor fluctuations factors fluctuations in proteins were observed.

At the initial stages of — gastrulation the maximum level of protein in the perch embryos was recorded at 10.4 °C and the
minimum temperature at 10.2 °C — 111.4 mg/g, which is 2.5 % less than the maximum. The next stage of development — eye
glasses, marked a sharp decline in temperature incubation to 8.7-9.1 °C, with maximum protein content was recorded at a
minimum temperature and amounted to — 113.2 mg/g. The minimum value was observed at 9.1 °C (96.2 mg/g), which was
less than the maximum value (113.2 mg/g — 8.7 °C) to 15 %. It should be also noted that the difference of temperature be-
tween the maximum and minimum data of protein content was only 0.4°C. This shows the great sensitivity of perch embryos
at the stage of eye glasses to environment temperature, which we have not seen in the previous stage of development.

For eye pigmentation stage there is a similar trend that was recorded on eye glasses, i.e. with the increasing of tempera-
ture protein level decreases. The maximum was seen at 14.9 °C and was 94.9 mg/g, and minimum at 15.8 °C (78 mg/g),
which is 17.8 % less.

Research protein content fluctuations continued after the stage of pre-larva. This stage of development is characterized
by a significant increase of environmental temperature in the range up to 16.3-18.1 °C. It should be also noted a significant
increase in the level of proteins in pre-larva of perch. Throughout the research this figure was within 259.4-323.3 mg/g.

The results of the research found that for the normal development of perch embryos normal temperature range is 9-11 °C,
and for the development of pre larva the temperature is within 16 °C.

Key words: European Perch, embryonic development, embryo, pre-larva, water temperature, content of dissolved oxy-
gen, level of proteins.
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TEHJEHIII PO3BUTKY BUPOBHUIITBA
M’SICA IITUILIIL B YKPATHI

JlocnikeHo cydacHi TeHISHIT pO3BUTKY Tally3i NTaXiBHUITBA B YKpaiHi y KOHTEKCTi CTATUCTUYHOTO aHAJIi3y AWHAMI-
KU NOroJIiB's, BAPOOHHUIITBA Ta eKOHOMIYHOT e(h)eKTHBHOCTI peasizawii M'sca NTHL, PO3IIITHYTO eKCIOPTHO-IMIIOPTHI oriepa-
wuii. BUCBITIIEHO 0COOIMBOCTI CBITOBOTO PO3BUTKY Li€l ramy3i. BigmMiueHO royoBHI MPiOPUTETH [UIsl MOJATIBLIOTO e(heKTUBHO-
IO PO3BUTY NTaXiBHUYOI ramysi.

3a migcymkamu 2016 poky, HaitOlblIe i JBUIIICHHS BUPOOHMITBA Ha 42 THC. TOHH M'sica MTHLI oka3ano mignpuemctso [TAT
«MupoHiBcbkuit xJ1i6onpoxykT». KoMmanist i Hajami 3aHIaeTses HalfoUIbIIMM BUPOOHHKOM B YKpaiHi 13 9acTkoto prHKY 60 %.
TpuBae TEeHICHIIS 10 3pOCTAHHs 00CSTIB 30BHIIIHBOI TOPTIBII M’ ICHOIO poaykiiero. 3a 10 micsmis 2016 poky MOpiBHSIHO 3 BiAmO-
BimaMM nepionom 2015 poky excropt 30umbImmBes Ha 21 % Ta ckiaB 246 THC. TOHH, iMIOpT — Ha 16 % (147 tuc. Tonn). [lepmricts y
BITYH3HSAHOMY M SICHOMY eKcopTi 30epirae nraxiBHuITBO. Dinist MXT — TOB «Binauibka nraxohabprka» € HAHOLTBIINM MTaxi-
BHHYMM KOMIUIEKCOM Y €Bpori, Jie IoeHHO TepepoisieThest 6mam3bko 500 Tuc. Kypuat-Opoiinepis.

© Boiinexiscnka JI. L., Ckopomua O. L., Toay6enxo T. JI., 2016
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BuznaueHo neBHI NepCHEKTUBHI HANIPSIMU MIIBHINCHHS HA CBITOBOMY PHHKY KOHKYPEHTOCHPOMOXKHOCTI NMPOIYKIIi, sIKi
MOJIATAIOTH Y cepTUdIKarii 11 IKOCTI BiIIOBIHO O CBITOBHX CTaHIAPTIB, IO JO3BOJIUTH BUPOOHHUKY aKTHBHIIIE IIPOCYBAaTH
CBOIO IIPOJYKIIiI0, PO3IINPIOBATH PUHKH 30yTYy.

KurouoBi ciioBa: ntaxiBHULTBO, MPOAYKLIs Trany3i NTaxiBHULTBA, MPOMHUCIOBE BUPOOHUITBO, KOHKYPEHTOCIPOMOXK-
HICTh, EKOHOMiYHA €()EKTUBHICTh, EKCIIOPT, IMIIOPT.

ocTranoBKa mMpodJIeMHU, aHAJI3 OCTAHHIX AOCTIIKeHb i Myosikamiil. BiTun3HsSHE NTaXiBHUIITBO
CTaJIO OIHUM 13 HaHOUTBIII €KOHOMIYHO PUBAOIMBHX Ta KOHKYPEHTOCTIPOMOYKHMX BHAIB arpodi3Hecy, Ipo
1110 CBIYMTH CTilKa AMHAMIKA 3pOCTAHHS BUPOOHMIITBA M’sica IITHIII 1 seib. Ha cydyacHOMy eTarti corliaib-
HO-€KOHOMIYHOTO PO3BUTKY B YMOBAxX MOCTIHHOTO 3pOCTAHHS IiH Ha MPOJOBOIbYI TOBapH MPOLYKILs ra-
JTy31 NITaxiBHULTBA € BAXKJIMBUM €JIEMEHTOM PaLliOHy XapuyBaHHsI OUIbIIOl YACTUHN HACENEHHS. AJie, po-
CyBaHHS TIPOYKITii HA CIIOYKMBYI PHHKH CTHKAETHCS 13 3HAYHOIO KOHKYPEHIIIEI0, TOMY BUPOOHHIITBO ITOT-
pebye MOCTIHHOTO YAOCKOHAJICHHS TEXHOJIOTIH BUPOILYBaHHS IITHLI, IEPEPOOKH MPOIYKIIiT, BIPOBAKEH-
Hsl Cy4aCHUX CTaHAAPTIB AKOCTi, CTPATEriyHoOro MiaHyBaHHs Towlo. ['ay3p NTaxiBHULTBA Ma€ TaKOX 3Ha-
YHWHA €KCIIOPTHUH MOTEHITAN Ta MEPCICKTHBH HOTO HApOITyBaHHSI, IO € OJHIEIO 31 CTPATETiYHMX IIJICH
MiABUILICHHS e(DEKTUBHOCTI PO3BUTKY arpoOpoOMHCIIOBOro KoMiuiekey 10 2020 poky [2].

[IparHeHHs 10 AOCSTHEHHS OUMBIIOro MPHOYTKY CHOHYKAIOTh BUPOOHMKIB OOMpAaTH BUAW HisUTb-
HOCTI, 10 XapaKTepU3YIOThCS IIBUAKHUM OOOpOTOM BKJIAJAEHUX KOIUTIB. TOMy IIBUAKHIA PO3BHTOK
NTaxXiBHULITBA € 3aKOHOMIPHHM 1 Iiepe0adyBaHUM SBHUIIEM, a/pKe L€ OJHA 3 HAHO1JIbII BUCOKOIIPOIY-
KTUBHHX Tally3edl TBApWHHMLTBA, sIKa 332 HE3HAUYHUX 3aTpaT Mpawi i KOpMiB MPOAYKY€E HACTYITHI BHIU
MPOAYKINIi: TOpociia MTHUIIS, MOJIOAHSK, 1HKYOaIifiHi i Xap4oBi AiIlsd, TPOAYKTH 320010 1 mepepoOKH,
myX Ta Mip's, 3a0e3Meuyovr CUPOBHHOIO XapyoBy, JEerKy, napGyMepHy IPOMHUCIIOBICTh Ta MEUIINHY.
V 3B'3Ky 3 MOAOPOKIYAHHSAM BapTOCTI EHEPTETUIHNX PECYPCiB, KOPMiB, BETEPHHAPHUX TIPEIapaTiB Ta
00OMEKEHICTIO PO3MILLIEHHSA Y TEPUTOPIaIbHOMY IUIaHI, yTPUMYBaHHs BEJIHMKOI poraTtoi XyJao0u i cBU-
HEel € MEHIII BUT1THOIO CIIPaBOI0, HIXK PO3BEACHHS CUTBCHKOTOCTIONAPCHKOT NTHI [2, 4].

MeTo10 po6oTH 0yJI0 y3araJbHEHHS OCOOIMBOCTEH PO3BUTKY CBITOBOIO NTAaXiBHHUIITBA Ta OI[iHKA
PO3BHUTKY NTaxiBHULTBA B YKpaiHi, BUSBICHHs MPOOJIEM Ta MOIIYK HIISAXiB I MiJBUILEHHS e(heKTu-
BHOCTI raiy3i, 3a0e3neueHHs] HaceIeHHsI BUCOKOSKICHUMH NPOAYKTaMH XapuyBaHHs, YTPUMAaHHS 1 Mi-
JIBUIICHHS KOHKYPEHTHHUX MO3MIIH Ta CTBOPEHHS YMOB JIJIsl BUXO/Y Ha 30BHIINIHIN PUHOK, BA3HAYEHHS
MIEPCIIEKTUB PO3BUTKY B CYYaCHHX YMOBAX.

Marepiau i MeTogUKA, OCHOBHI pe3yJabTaTH A0ciai:kAeHHss. OCTaHHIMU POKaMH MPOCIIiIKOBY-
IOTBCSI CYTTEBI 3MIHH y CTPYKTYpl YTPUMYBAHOTO ITOTONIB’ Sl ITHIN Y PO3pi3i rOCTIONAapPCTB OCHOBHUX
KaTeropit. Y ciabchKorocmomapchkux mignpuemctBax y 2001 p. yrpumysanocs nmumie 20,5 % mo-
TOJiB s, MPOTE BIPOAOBXK HACTYHNHHUX 15 pOKiB Leil mokasHuK miasuiryBaBcs i B 2015 p. craHOBUB
56,9 % (puc. 1) [1].

i
56,9% _ S

\
N\

_43,1%

®cC.T. Hi,IalI/IeMCTBa 8 rocnoapCTBa HaCCJICHHA
Puc. 1. CniBBigHOIIEHHS KaTeropiii rocnoaapcTs 3a MoroJiB'aM nTuui Beix BB, %.

IToromniB’s nTumi BCix BUAIB B Ykpaini, mounHarouu 3 2000 g0 2013 pp. mocTiiHO 301TBITyBaIOCH.
[Ipu pOMyY YITKO BiACTIAKOBYETHCS TEHICHIISA A0 3pOCTaHHS caMe B CUILCHKOTOCIIOAAPCHKUX ITifI-
puemMcTBax 3 25 muH romis y 2000 poui go 132 mus roniB y 2013 poui. Ha xineus 2014 poky moro-
JB’A ¥ CUIBCHKOTOCIIONAPCHKHUX MiANPUEMCTBAX CKiIagayio 122 MiH TodfiB, i 3a 2015 pik BOHO 3MEH-
toch 10 118 murH rout. 3a 7 micsniB 2016 poky MoroiB’st ITHIl BCiX BUIIB Y CLIBCHKOTOCIIONAPCH-
KHX MiJIpUeEMCTBaxX ckopoTuiocs a0 104,9 MiH romie, T00TO Maike Ha 13 MIIH roJliB i3 MOYaTKy po-
Ky. Skmo 3a 2014-2015 pp. 3MeHIICHHS KIJIBKOCTI MOT0IiB s 0yJI0 00YMOBJICHO 3HUIICHHIM 3HAYHOT
KUTBKOCTI TIOTOMIB’ S mtumi y JloHenpkil Ta JlyraHcekiii 00JIacTsAX, TO TEHIEHINI ITHbOTO POKY YiTKO
NIOB’ s13aH1 3 EKOHOMIYHOIO CUTYyali€elo B YKpaiHi. Btpatn BupoOHnunx notyxHocreit y Jlyrancbkiii ta
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Honenpkiii obmactax, AP Kpum, ae BupoOisiocs Oiabine 40 TUC. TOHH M’sica OpoIiepiB LIOPOKY,
B/AJIOCSI KOMIICHCYBATH 32 PaxXyHOK 3011bIIICHHsS BAPOOHUIITBA HA 1HIIKX TianpremctBax [1, 10].

[Tonosuna (50 %) yTpuMyBaHOTO MOTOJIB’ A NTHLII BCiX BUAIB, cTaHOM Ha 2016 pik 30cepemkena y
Binaumekiit (14 %), Kuiseekit (13 %), Yepkacekiit (11 %), JduinponeTpoBebKii (8 %) Ta XepCOHCH-
Kiit (4 %) obnactax (puc. 2) [1, 4, 8].

O Binanubka
14 %
B KuiBcbka
13%
OYepkacbka
50% O Tuinponerposcbka
11% B Xepconcobka

4% 8%

O Inwi o6aacri

Puc. 2. CtpykTypa noroais’s nruni Beix BuaiB, cranom Ha 2016 p., %.

JlizepaMu 3a YHCENBHICTIO MOTOMIB'SL CLTBCHKOTOCIIOIAPCHKOI MTHUIl Y TOCIIOAAPCTBAaX BCIX KaTe-
ropiii cranoM Ha 2016 pik, € Binaumeka (28,9 mmH rom.), KuiBcbka (28,1 mimH roim.) ta Uepkachka
(23,7 mu ro11.) obmacti (Tabu. 1).

3a cTatucTUMHU JaHUMU B YKpaiHi, 3a 2016 pik MOPIBHSIHO 3 MUHYJIMM POKOM IOTOJIIB Sl MITHUIL
ckopotuyiocs Ha 4,4 %, npore y Binauekiit Ta KHiBChKiit 001acTsIX mMOroiB’ s 30impmmmiocs Ha 7, 1 1
3 % BignosigHo [1, 12].

Tabmuus 1 — [orosis’st nTHLI BeiX BUAIB y rocnofapcTBax ycix Kareropiii, rosis

2014 p. 2015 p. 2016 p.
Ykpaina 230289,8 213335,7 203986,2
BinHuIbKa 23295.8 27012,5 28920,1
KuiBcbka 28148,6 27336,1 28148,6
Yepkacbka 22954.,6 245514 23749,4
JHinponeTpoBchka 17247,5 18069,2 16870,3
XepcoHchKa 11065,9 12583.,5 8200,2

3a mincymkamu 2016 poky, HaiOijIbIe IMTiABHUIICHHS BUPOOHMIITBA M'sica NTHUIl 42 THUC. TOHH II0-
kazanu mignpueMcTsa [TAT «MupoHiBChbKH X1i00TpoIyKT». KoMmaHis 1 Halam 3aauimaeThesi Hanoi-
JBIIUM BUPOOHHUKOM B YKpaiHi i3 yacTkoro puHKy 60 %. 3a nes’satb Micsuis 2016 poky ekcnopt m'saca
nrTuili 30inpmuBces Ha 44 % 1 ckinaB 145,2 Tuc. ToHH, mopiBHAHO 3 100,6 THC. TOHH 3a JIeB’ ATh MIiCSIIiB
2015 poky. Cranom Ha 2016 p., yacTKa €KCIIOPTY CTAaHOBUTH OJIM3bKO 34 % Binm 3arajbHOTO OOCATY
npomaxy M'sca nturi. Jami #ayte: TOB «Kommieke Arpomapc» (12 %), TOB «IIK «/[HinmpoBChKmii»
(5 %), xoproparis «Arpo-Osen» i [IAT «Bonogumup-Bomuaceka [1D» (6 %) [6, 11].

Binaunpkuii komiiekc MXIT — TOB «Binnuipka nraxohadprka» — HaHOUIBIIMKA NTaXiBHUYKN
KOMIUTEKC y €Bpori. loro mpomyKIisi BHCOKOI SKOCTi i BIEBHEHO KOHKYpPY€ Ha PHHKAX 6araThox
kpaiH. [liqmpreMCTBO MOBHICTIO aBTOMATU30BAaHO Ta OCHAINEHO HaliCydacHImMM obOnaaHaHHsM. [Tif-
TOTOBKY JI0 €BpOpHUHKY BiHHMIBKa nTaxodalOpuka modana 3 MOMEHTY CBOTO CTBOPEHHs. Y MPOEKT
OyJ10 3aKJIaJICHO OCHOBH TOI'O, IO IMiAMPHEMCTBO BHPOOIISATHME MPOAYKIIIIO, SKa peali3yBaTHMEThCS
He Jmiue B YKpaiHi, a i 3a i1 Mmexamu, 30kpema B kpainax €C. Tomy mig yac OyIiBHULITBA BPaxoByBa-
JCS BCi aKTyalibHI €BpOIEHChKI HOPMAaTHBHI BUMOTH 10 MiJNPUEMCTB Takoro mpodimo. Takox Ha
MIAIPUEMCTBI BIIPOBAPKEHO HOBITHI eHepros0epirarodi TexHoJjorii. Hapas3i BUpOOHHUYI MOTYKHOCTI,
3a 00CArOoM IepepoOKH KypdaT-OpoiiaepiB, 3aBaHTaXeHO Ha 115 % MpOeKTHOI MOTYXHOCTI, TOMY J10
KIHLSL POKY IUIAaHYE€ThCS 00CATH BHPOOHMITBA yTpUMatu Ha 1poMy piBHi. LlogHs Ha mignpueMcTBi
nepepoOsierbess 0au3bko S00 THC. KypuaT-OpoiiepiB 1 BiABAHTAXYEThCSA Y cepeaHboMy 950 TOHH
MPOAYKIII M’ sica Kyp4aT-OpoiiepiB. ACOPTUMEHT HPOAYKIlii CTAHOBUTH MoHaa 160 HaliMeHyBaHb.
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Hespaxxaroun Ha 301IbIICHHS 3arajbHOr0 BUPOOHHUIITBA M’ sCa MTHII, 3a MiJACYyMKaMH BOCBMH Mi-
caiB 2016 poky, 3MEHIICHHs BUPOOHHWITBA CIIOCTEPIra€ThCsl HA BCIX MiJNPUEMCTBAX Taiysi, Kpim
[NAT «MupoHIBCHKHI XJTI0ONPOIYKT», AK€ pealizye IHBECTULIIHHNN NpoeKT y BiHHMIBKIN 00sacTi Ta
BBOJMTb B Ait0 HOBI motykHocTi Ha TOB «BinHuipka ntaxodadpuka» [1, 6, 8].

CnoxxuBaHHSA M’sca TTHIN 3pocio i3 13,9 kr Ha aymy HacemenHs B 2005 pori mo maibke
24,8 xr y 2014 poui. Y 2015 poui cioXuBaHHS M'sca 3MEHIIUIOCH 10 24,2 KT, 10 00yMOBIIEHO
3MEHIIICHHSIM BUPOOHHMIITBA, X0Ya 1€ 3HUKCHHS 1 HallMEHIIIe cepel yCiX BUIIB M’sca. 3apa3 TaKox
CIIOCTEPIra€eThCs CKOPOUYSHHS CIOXHBaHHS M'sica ntumi — 3a 10 micsamiB 2016 p. BOHO 3HU3MIOCS
Ha 23 Tuc. ToHH 1 2016 poOKYy, K OUIKYEThCS, CIIOKUBAHHS M'sica MTHII CTAHOBUTHME 23,7 KT Ha
moauny [1, 2, 12].

OmHuM 13 HAHOUTBIT HaradbHUX MUTAHb JJIS Taly3l NTaxXiBHUIITBA € BUBEACHHS BITYM3HSIHOI MPO-
OyKuii Ha 30BHiMIHI puHKHU. [IpoTsirom octaHHiX pokiB YKpaiHa 3HA4YHO pO3LIMpHIIA reorpadiro exc-
MOPTY y IIbOMY HAIpPSIMKY, OJHAK € KJIFOUYOBI PUHKH, SKi MOKHU IO HEMOCTYIHI JJIs HAIIOI MPOTYKIIii.
Tomy minTpuMKa Jep>KaBHHX OpraHiB, 30KkpeMa MIHArpoIoiTHKH Ta J[epKIpoacIoKUBCIYKOHU, Y
BHPIIICHHI ITUX ITUTAHb € OJJHUM 13 BU3HAYAIBHHUX (haKTOPIB.

OCHOBHUMU CBITOBHMH €KCIIOpTepaMu M’sica ntuii € bpazunis (35,6 %), CILIA (31,4 %) ta €C
(11,1 %), muroma gacka Ykpainu nue 1,2 % (puc. 3).

O Bpasuais
§ 2,6 L5 12 B CIIA
0ec-28
35,6 O Tainann
B Kuraii

O Aprentuna
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31,4 B Ykpaina

Puc. 3. CTpykTypa cBiTOBOr0 eKCOpTY M’sica ITHIL, MIIH T.

TpuBae TEHACHITISA A0 3pOCTaHHSA 00CSTIB 30BHIITHLOT TOPTIBJII M’ ICHOIO TIpoayKItiero. 3a 10 mics-
1iB 2016 poky MOPiBHSAHO 3 BiAmoBiAHUM mepiogoMm 2015 poky ekcropt 30iibiuBes Ha 21 % Ta ckiaB
246 tuc. ToHH, iMropT — Ha 16 % (147 Tuc. ToHH). IlepwicTh y BITYUU3HIHOMY M’ SICHOMY E€KCIIOPTi
30epirae nTaxiBHUUTBO. IIpoayKuis NTaxiBHULITBA MMOCTaBIsLIacsl B OCHOBHOMY 10 Ipaky, €runrty Ta
€Bpocorosy (Higepmaunmm) [5, 9].

OcHoBHMMH KpaiHaMu-iMIopTepaMu M’ sica itui € Ipak, Y36ekucran, Kazaxcran (puc. 4) [11, 13].

35 30
30
25 | 23
20
15 —
10 —

5 —

0 —

19

—
—
Un

10 8,8

Puc. 4. Haii6inbmi imnoprepu Kypsiuoro m’sica 3 Ykpainu y 2015 p., Tuc. TOHH.
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Jlnst BCix kpaiH, MOTEHIIIHHUX 1 HAIBHUX IMITOPTEPIiB YKPAiHCHKOI IPOIYKITii NTaXiBHUIITBA, AYXKE
BaKJIMBA aJIallTallisl yKpaiHChKOTO 3aKOHOJIAaBCTBA Y MUTAHHAX, MOB'I3aHMUX 13 OC3MEUHICTIO Ta SKICTHO
npoaykuii He nume g0 HopMm €C, aje i MIKHApOJHHX BHMOT, TOMY YKpaiHa Ma€ SKOMOra CKopile
MPUIHATH BiMOBIIHI HOPMAaTUBHO-IIPABOBI aKTH, SIKI OYIyTh CIIPSIMOBaHI Ha 3a0e3MeYeHHs (PYHKINO-
HYBaHHS J1€BOT CUCTEMH KOHTPOJIIO 3a BUPOOHHUIITBOM Ta 00IroM OE3IMEYHUX Ta SKICHUX MPOIYKTIB
Xap4yyBaHHS.

OmHOCTOPOHHE 3aIllPOBaKEHHS aBTOHOMHHUX TOProBelbHUX mpedepeniiin €sponeiicbkum Coro-
30M y 2014 porii a0 3MOry yKpalHChKUM BUPOOHHMKAM MPOIYKIT MTaXiBHULITBA PO3IIOYATH €KCIIOPT
cBO€i mpoxykuii o kpain-uieniB €C 1e 3a10Bro A0 MOYaTKy Aii YTOOW MpO BiIbHY TOPTIBIIO MiXK
€C Ta Ykpainor. Yixe 3a miacymkamu 2015 poky, muToMa Bara €KCIIOPTY Ha €BPONEHCHKUIA PHHOK
ckiana maibke 20 % Bif 3arajabHOrO 00CSTY, 0 POOMTH HOro KIOYOBHM HAIPSIMKOM YKPaiHCHKOTO
ekcropTy M’sica rituti (puc. 5) [3, 7, 11, 14].
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Puc. 5. BUpoGHHUTBO, eKCIIOPT Ta iMIOPT M'sica nTHLI B YKpaiHi, THC. TOHH.
e

[IpoTe, icHyIO4i KBOTH Ha MOCTaBKH MPOAYKLil NTaXxiBHULTBA 3 YKpaiHHU € JOCUTh HE3HAYHUMH,
10 00OMEXKye He JIUILE MOXIJIMBOCTI ABOCTOPOHHBOI TOPTiBII, a i MOJANBIINKA PO3BUTOK CEKTOPY B Li-
nomy. JlekinpKka poKiB CIiBIIpaIli 3 €BPOIIEHCHKUMHU MapTHEPAMHU TOBOPHUTH MPO TE, IO TPH PO3MOALTI
KBapTaJIbHOI KBOTH ITOMHUT i3 OOKY €BPOIECHCHKUX IMIIOPTEPIB MEPEBHINYE TPOIO3UIIII0 YKPATHCHKOT
KBOTH Ha M’sico ntuui B moHax 30 pasiB. Lle He nuiie omocepenkoBaHO TOBOAUTH BUCOKY SIKICTh Ta
0e3MeyUHICTh MPOAYKIIIi YKPaiHCHKOTO BUPOOHHMIITBA, a i CBIMYMTH MPO MI3EPHICTh PO3MIPY MOTOUHUX
KBOT Ta BUCOKI MHTHI 300pu €C Ha MpoAyKIiiro nTaxiBHUITBA. KpiM Toro, GpakTuyHO, yKpaiHChKi BU-
POOHUKM TPOMYKIlil NMTaXiBHUIITBA TaKOXK HE MOXYTh BUKOPUCTATH HYJIHOBY MHUTHY KBOTY Ha ILITY
TYIIKY, OCKUTEKY TIOMTUT HA IMITOPT TAKOT'O BUAY MPOAYKTY MPAKTHUYHO BiJICYTHIH.

YacTtka YKpaiHu B €BPOIEHCHKOMY IMIIOPTI M’sica TNTHIIl JTOCUThH CHMBOJIYHA, IMOPIBHIOIOYH i3
Bpasuniero Ta Tainanmom. 3oxpema, B 2015 pomi yactka Ykpainu cknana jumie 5 % excropty 10 €C,
y To# 4Yac sik yacTka bpaswnii 3a aHanoriyauii nepiog yacy gocsiria maibxe 57 %, Tainanny — 32 %
(puc. 6) [3,5,7, 8, 11].

O bpa3zuain
Tainang
O Ykpaina
8 Ynai

B Kuraii

57 %
¢ B Tai

Puc. 6. Kpainu-exkcnoprepu M’sica nruui 1o €C y 2015 poui.

65



TexHOAOTIS BUPOOHHUIITBA 1 TepepoOKH mpoAykLil TBapraHMIITBA, Ne 22016

YV 2015 pomi excropT M’sica IITUII ckiagaB 162 Tuc. TOHH, Mo Ha 13 THC. TOHH MEHIIE, HIX Y
2014 poui. 3a 2015 pik mo kpain €C Oyno ekcropToBaHO 27,8 THUC. TOHH M’sica NTHLI Ta M SCO-
NPOJYKTIB, 1 3 IMM MOKa3HUKOM YKpaiHa 3aiimae 3 micue cepen kpaiH-ekcrioprepis 1o €C. 3a 7 mics-
1iB 2016 poky excrioproBano 131 Trc. TOHH M’ sica TITHII, 1m0 Ha 45 % Oinbine, Hix y 2015 porri.

IIpu mpoMy, ekcropT NTHII 13 Kpain-wieHiB €C m10 YKpaiHu Maibke B TpH pa3d OLIBIIHHA, HIK 1M-
nopt. [lepelimarounce 3a MailOyTHE He TiNbKH Tamy3i nTaxiBHUNITBA, ane 1 Bckoro AIIK Ykpainum, ke-
PIBHHKH HE pa3 3BEPTAINCH 10 BIIATH 3 IPOXaHHAM IIATPUMATH 1HIIIATHBY acoIiallii Ta 6i3Hecy Mmoo
30UIBbIICHHS. 00CATIB 0€3MHUTHUX TapH(PHHUX KBOT, JOJATKOBHX HpedepeHiiii 31 cTOpoHH CBpPOIEHCH-
koro Coro3y IUIsl YKpaiHChKOI MPOYKINI Y BUTIISAAI 3MCHIIIEHHS PiBHA Tapu()HUX CTAaBOK, IO HAKIa-
JTAIOTHCS Ha TIPOJAYKIIit0, BBE3EHY MOHAJ 00CSITH TapUPHUX KBOT. TakUM YMHOM, II¢ TaCTh TOJATKOBI
MO>KJIMBOCTI ISl YKPATHCHKUX BHPOOHMKIB MO0 30UIBIIEHHS 00CSTIB BUPOOHHIITBA, a OTXKE MPUBEIIC
JI0 CTBOPEHHSI HOBHUX POOOYMX MiCIlb Ha IMiJIPUEMCTBAX Tally3i Ta JOJAATKOBO y CYIYTHIX CEKTOpax
ekoHoMmikH [8, 11, 14].

IIpomec excmopTy TOBapiB Ha €BPONEHCHKUN PHHOK 1pyX MPOMYKIii B Mekax E€BpOCOIO3Y
€ IOBOJII CKJIQJIHUMHM, OCKITBKH BUMOTH J0 Xap4YOBHX MPOIYKTIB Y Pi3HUX NeprkaBaxX-WICHAX MOXYTh
CYTTEBO BiJIPI3HATHUCS, 1110 CTBOPIOE HEPiBHI YMOBU KOHKYPEHIIii. AJie 32 paXyHOK JTOTpUMaHHSI BUMOT
IUPEKTUB 1 peraMeHTiB €C Ta BUKOPUCTAHHS IEPEIOBUX TEXHOJIOTIM MPOIYKIliA YKPaiHCHhKOTO BH-
POOHUIITBA CTa€ KOHKYPEHTOCTIPOMOXKHOIO Ha €BPOIEHCHKOMY PHHKY.

BucnoBku. Y 2015 pori crnoxuBaHHS M sica NTHII 3MEHIIMIOCH A0 24,2 KT, 1m0 00yMOBJICHO
3MCHIIICHHSIM BUPOOHHMIITBA, X04a II¢ 3HIKCHHS 1 HallMEHINIEe cepell yCiX BHUJIB M sca. 3apa3 TakKokK
CITOCTEPITa€ThCS CKOPOUYCHHS CHOKHUBaHHS M'sica mruii — 3a 10 micsamiB 2016 p. BOHO 3HU3WIOCS Ha
23 tuc. ToHH 1y 2016 potli, SIK OYiKYEThCS, CIIOKUBAHHS M'siCa TITUIT CTAHOBUTUME 23,7 KT Ha JIFOJMHY.

3a mincymkamu 2016 poky, HailOiIbIIE TiABUIICHHS BUPOOHUITBA MOKa3anu mignpueMcta [TAT
«MHUpPOHIBCHKHH XJT1i0OPOAYKT», BAPOOHHUIITBO B AKUX 30UTHIIAIOCH Maibke Ha 42 Tuc. ToHH. Komra-
His 1 HaJgaIi 3aUIIaeThCsl HAaHOUTBIINM BUPOOHUKOM B YKpaiHi i3 yacTkoro puHKY 60 %. ®imis MXT
— TOB «Binauneka nraxodabprka» € HAHOLIBIIUM MTaXiBHUYNUM KOMIUIEKCOM y €BpoIIi, Jie I0/ICH-
HO niepepo0seTbes 6au3pko SO0 THC. KypuaT-Opoinepis.

3a 2015 pik mo xpain €C Oymo ekcriopToBaHo 27,8 THC. TOHH M’ sIca ITHII Ta M’ SICOTIPOAYKTIB, 1 3
UM TTOKa3HUKOM YKpaiHa 3aiimae 3 miciie cepen kpaiH-ekcroprepiB g0 €C. 3a 7 micsanis 2016 poky
ekcropToBaHo 131 TuC. TOHH M’sica IITHIII, 0 Ha 45 % Oinbie, Hix y 2015 porii.

Bupo6uunreo B 2017 porri 6arato B yoMmy Oy/ie 3ajIe’KaTH Bill pO3BUTKY ITOTOYHOI CUTYAIlii Ha pH-
HKY, 1 BiJ TOT0, SIKa IeprkaBHA MIATPUMKA TaTy3i NTaXiBHUIITBA Oy/Ie mepeadadeHa B HACTYITHOMY PO-
I1i, 1 YM 3pOCTYTh pPeabHi 10X0aAu HaceleHHs. BogHovac, HaBiTh SKIIO ¥ Oye 301IbIIeHHS BUPOOHHUII-
Ba B 2017 porti, To A07aTKOBI 00cATH OYIyTh CIIPAMOBAaHI Ha €KCIIOPT, BHYTPINTHE CTIOKUBAHHS 3a-
TumuUThCs Ha piBHI 2016 poky.

OcHoBHUMH (haKTOpaMy PO3BUTKY Taily3i, OKpiM iHBECTULIll € TeXHiUHE MEepeoCHALICHHS U po3-
MIMPEHHS! BUPOOHNYMX TOTY>KHOCTEH NTaxiBHUYMX IMiANPUEMCTB, AKiCHE MOJIMNILIEHHS IUIEMIHHUX pe-
CypCiB, CYJacHHH MEHEIKMEHT 1 JeprKaBHA IMIATPUMKA. YCe IIe Ma€ 3MIMCHIOBATHUCS IUIIXOM 3aIpo-
Ba/DKCHHS CIICLiaIbHUX PSKUMIB OIMOJIATKYBaHHS TOJaTKOM Ha JOJaHy BapTiCTh Ta BBEIACHHS (iKCO-
BaHOT'O CLIIBCHKOTOCIIOIAPCHKOTO MOMATKY, JOTUIATOK CLIBTOCIITIAIPUEMCTBAM 3a IPOJAAHUX Ha 3a0iit
KOHIUIIIMHUX Kyper-OpoiyepiB, 4acTKOBUM (DiHAHCYBAaHHSAM NPOTPAMH CENEKIlii y TNTaxXiBHHUIITBI,
3mificHeHHSAM (hIHAHCOBOT MIATPUMKH MiAMPUEMCTB Yepe3 MEXaHi3M 3JICMICBICHHS KOPOTKO- 1 JIOBIO-
CTPOKOBUX KpEAWTIB, YaCTKOBOIO KomreHcamiero 30 % BapTOCTi CKIaAHOI CiIbCHKOTOCIOAAPCHKOI
TEXHIKH BITIYM3HSIHOTO BHPOOHMIITBA, KIITKOBOTO OONagHaHHS ¥ MpuAOaHHS Horo 3a ymMoBamu (iHAH-
COBOTO JII3UHTY.
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TenaeH U pa3BUTHA NPOU3BOJACTBA MsCa NTULILI B YKpPanHe

JI.U. Boiiuexosckas, O.U. Cxkopomuas, T.JI. I'ony6enko

HccnenoBaHbl cCOBpeMEHHBIE TEHASHIMH PAa3BUTHSI OTPAcIM MTHUIIEBOJCTBA B YKPAaWHE B KOHTEKCTE CTATUCTHYECKOTO
aHAJIM3a JUHAMMKH [OTOJIOBBS, IIPOM3BOACTBA U IKOHOMHYECKOH 3((PEKTUBHOCTH peaM3alliy MACA NTHIbI, PACCMOTPEHbI
9KCIIOPTHO-UMIMOPTHBIE omeparuu. OcCBelleHbl 0COOEHHOCTH MHPOBOTO pa3BUTHA HaHHOW oTpaciad. OTMEUYeHBI IJIaBHBIE
HPHOPUTETHI 1A JajbHeiiero 3pGpeKTHBHOrO pa3BUTH NTHLEBOIYECKON OTPACIIH.

IMo uroram 2016 roxa, HanGosIbIIIEE MTOBBIICHHE IPOU3BOCTBA HA 42 THIC. TOHH MsICa IITHIBI II0KA3aI0 IPEIPHsITHE
MMAO «MupoHoBckuil xi1e6onponykr». KoMmanus mpoaoinkaeT ocTaBaThesl KPYIMHEHIINM HPOU3BOAUTENEM B YKpawHe C
noneit peraka 60 %. IIpogomkaercst TEHASHIMS K POcTy 00beMOB BHEIIHEH TOProBiM MsICHOH npoxyknuei. 3a 10 mecsies
2016 roja mo CpaBHEHUIO C COOTBETCTBYHOIMM IepuonoM 2015 roga sxcnopt ysenuuuics Ha 21 % u cocraBuil 246 ThIC.
TOHH, UMIIOPT — Ha 16 % (147 ThIc. TOHH). [lepBEeHCTBO B OTEYECTBEHHOM MSCHOM 3KCIIOPTE COXPaHsSIeT NTHLEBOACTBO. Du-
mnan MXIT — OOO «Bunnuikas nrunedadbprka» sBISIETCS KPYMHEHIINM NTHLIEBOIYECKMM KomiuiekcoM B EBpore, rae
eXeIqHeBHO nepepadaTsiBaercs 0kos1o S00 ThIc. UBIIIAT-OpOiIepoB.

OmnpefeneHsl ePCIEKTUBHBIE HANPABICHHS MOBBIIIEHNUS HA MHPOBOM PBIHKE KOHKYPEHTOCIIOCOOHOCTH MPOLYKIUH, 3a-
KITIOYAIOIUEcs] B CepTU(GHKANNK ee KadeCTBa B COOTBETCTBHHM C MHPOBBIMU CTAaHJAPTAMH, YTO IIO3BOJUT IIPOHM3BOJUTEIIIO
aKTHBHEE IPOJIBUTaTh CBOIO IIPOAYKIHIO, PACIIUPSTH PHIHKH COBITA.

KiroueBble ¢j10Ba: NTULIEBOJICTBO, NPOAYKIMS OTPACIM NTULEBOJCTBA, IPOMBIIIICHHOE IPOU3BOACTBO, KOHKYPEHTO-
CIOCOOHOCTH, IKOHOMHYECKAs 3()(HEKTUBHOCTD, SKCIIOPT, IMIIOPT.

Tendencies in development of poultry meat production in Ukraine

L. Voitsekhivska, O. Skoromna, T. Golubenko

The article is dedicated to the investigation of modern tendencies in the field of poultry breeding in Ukraine in the con-
text of the statistical analysis of the dynamics of livestock production and economic efficiency of poultry meat sale, consid-
ered export-import operations. Features of world development of this branch are highlighted. The main priorities for the fur-
ther effective development of poultry industry are noted.

Following the results of 2016, the biggest increase production to 42 thousand tons of poultry showed enterprise
"Mironivskuiy Bread product”. The company still remains the largest producer in Ukraine with a market share of 60 %.
There is also a tendency of increasing volumes of foreign trade in meat products. During 10 months of this year compared
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with the corresponding period last year, exports increased by 21 % and amounted to 246 thousand tons, import — by 16 %
(147 ths. tons). Poultry breeding is the leader in domestic meat export. Branch "Vinnytsia Poultry Plant" is the largest poultry
complex in Europe, where 500 thousand broiler chickens are processed every day.

Consumption of poultry meat increased from 13.9 kg per capita in 2005 to about 24.8 kg in 2014. Last year, meat con-
sumption decreased to 24.2 kg, due to the decrease in production, although this decline is the lowest among all types of meat.
Now there is also a decline in the consumption of poultry meat — during 10 months it decreased by 23 thousand tons and this
year it is expected that poultry consumption will be 23.7 kg per person.

According to the 2015 EU exported 27.8 thousand tons of poultry meat and meat products, and with this indicator
Ukraine occupies the 3rd place among countries exporting to the EU. During 7 months of this year we exported 131 thousand
tons of poultry that is 45 % more than in 2015.

However, export of poultry from the EU member states to Ukraine is almost three times higher than import. Concerned
for the future not only of poultry industry, but the entire agricultural sector of Ukraine, leaders have repeatedly turned to the
authorities to support the initiatives of associations and businesses about the increase in duty-free tariff quotas, additional
preferences on the part of the European Union for Ukrainian products in the form of reduction of tariff rates, imposed on
products imported in excess of tariff quotas. Thus, it will give additional opportunities for Ukrainian producers to increase
production and thus lead to new jobs creation at the enterprises and in addition at related sectors. Production in 2017 will
largely depend on the development of the current market situation, and the fact that state support poultry industry will be
provided next year, and that will increase real incomes. However, even if it will increase production next year, the additional
amount will be used for export, domestic consumption remains at 2016.

The process of exporting goods to the European market and the movement of goods within the EU is rather complicated,
as the requirements for food products in the various Member States may differ, which creates unequal conditions of competi-
tion. But due to compliance directives and EU regulations and the use of advanced technology products of Ukrainian produc-
tion is competitive in the European market.

Investigation determined some promising areas of improvement in the global market competitiveness of products, which
are in the certification of quality according to international standards that allow manufacturers to actively promote their prod-
ucts and expand markets.

The main factors of the industry development, besides investments are technical upgrading and capacity expansion of
poultry companies, quality improvement of pedigree resources, modern management and state support.

It should be done by introducing a special regime of taxation of value added tax and introduction of fixed agricultural
tax, surcharge to agricultural enterprises for sold of slaughter broilers, partial financing of the poultry breeding programs,
financial support businesses through the mechanism of reduction of short- and long-term loans, partial compensation of 30 %
of the cost of agricultural equipment of domestic production, cage equipment and its acquisition in terms of financial leasing.

Key words: poultry breeding, poultry products industry, industrial production, competitiveness, economic efficiency,
export, import.
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AOC/IIZKEHHS BILTUBY I'YMUIIAY HA KOHTAMIHAIIIO
BAKKNMH METAJAMM ITPOAYKTIB BEPMUTEXHOJIOTI'TI

Hageneni pe3ynbTaTu AOCHIDKEHHS BIUIMBY ['yMiniqy Ha BMICT BaKKHX MeTajiB B Giorymyci Ta 6iomaci 4epBOHOro Ka-
nidopHilicbKOro uepB'sika B MpoLieci BEPMUKYJIBTHBYBAHHS MPOTAroM 6 MicsiiB. BeTaHoBneHo, 1110 y 6i0ryMyci KOHTPOJIb-
HUX Ta JOCJIIAHUX BapiaHTIB BiIOYJIOCh HAKOIMYEHHS BAXKKUX MeTamiB. JlomaBanHs ['yMimigy 10 MOXKHUBHOTO CyOCTpaTy CyT-
TEBO HE BIUIMHYJIO Ha neil npornec. [Ipn mpoMy, y BCiX BUITafKax BMICT BaKKHX MeTalliB y Oiorymyci OyB HabaraTo HIDK4Ye
T'IK opraniunux no6pus. Buxopucranns ['ymininy y cxiazi MOXHBHOTO CyOCTpaTy Ha OCHOBI (D€PMEHTOBAHOTO T'HOIO Be-
JMKOi poratoi Xyno6u Ta (HepMEHTOBAHOTO COHSIIHUKOBOTO JIYIINHWHHS CHPHYMHUIIO 3HWKeHHsS BMicTy IlmomMOymy Ha
24.8 % (p<0,01), Kagmito — Ha 26,1 % (p<0,01) Ta Kynpymy — na 30,5 % (p<0,001) B Giomaci BepMUKYITYPH B HOPiBHIHHI
3 KOHTPOJIbHUM BapiaHTOM.

Kurouogi ciioBa: 6iorymyc, 6iomaca BepMHUKYIbTYpH, I ymisin, Baxxki metanu, [Imrom6ym, Kaamiit, Kynpym.

IocTranoBka npodaemu. OnHi€I0 3 HANBAXKIMBIIIKX MPOOJIEM €KOJIOTii € HAKOMWYEHHS! KOHTaMi-
HAaHTHUX PEYOBHH Y MPOLECI TEXHOTEHHOI AisUTBHOCTI, 30KpeMa, BaxxKkux metanis (BM) y HaBkonu-
HBOMY CEpPEIOBUINI. BUKOPHCTaHHS OpraHIiYHUX JOOPHB y CUIBCHBKOMY TOCTIONAPCTBI, TAKUX SIK THIil
BPX Tta cBuHEMH, NTalIMHNAN NOCHTiJl, 0CaJ CTIYHUX BOA MOXKE MPU3BOAMTH A0 3HAYHOI aKyMYJIsLii KO-
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HTaMiHAHTIB y TPYHTI. Bka3aHi BHIIle OpraHivHi BiIXOIH YTHII3YIOTh METOJOM BEPMUKYIHTHBYBAHHS
UL OTPUMaHHS 0i0TyMYCy 3 METOIO MOJANBLIOr0 BUKOPUCTAHHS SK OKpeMoro abo KOMOiHOBaHOTO
no0puBa 3a BUPOILIYBAaHHS CiIbCHKOTOCIIONAPCHKUX KYJIbTYp. BomHo9ac, Mg 4ac BEpMUKYIbTHBYBaH-
HS HAKOTMYYETHCS 3HAYHA KiIBKICTh OioMacy 4epB’sKiB, IO € IIIHHOIO CHPOBUHOIO JUISI OTPUMAHHS
O1TKOBO-BiTaMiHHOI TOOABKY y TBAPMHHMIITBI Ta MTaxiBHUMTBI. [IpoTe Giomaca BEpMHUKYIBTYpH MOXKE
OyTu 3a0pynHeHa BM, ToMy BUHHKae HEOOXiJHICTh MOIIYKY LIUIAXIB 3HIKEHHS BMicTy BM y Giomaci
BEPMUKYIBTYPH.

AHaJi3 ocTaHHiX HociimxeHns i myOjikamiii. 3a migsumenas BMmicty [Lmromoymy, Kaamito Ta
Kynpymy y rpyHTax 3HWXKY€EThCS picT i po3BUTOK pociuH [1]. Ilix yac mirpamii TpoiuHUMH JTaHIO-
ramu BM BifKiIanaroThCs y pi3HUX TKaHWHAX TBApPHH, OCOOIMBO B KiCTKaX, MEYiHIN Ta HUPKaX, 1 Me-
HITIOIO MipOIO — Y M'sI30Bi# Ta >kupoBild TkanuHaX [2]. Kpim Toro, Kammiit 1 [TmroMOyM MOXKYTh BILTH-
BaTH Ha MOKa3HUKHU FOMEOCTa3y Ta MPUTHIUyBaTH IMyHHY CUCTeMY TBapuH [3, 4].

o crocyetbest Kynpymy, To B ONTUMAaNbHUX KUTBKOCTSX BiH KUTTEBO HEOOXITHUH, OCKIIBKH Oe-
pe y4acTh y MEeTaOONIYHUX TPOoIlecax Ta CIPHsIe HOpMaIbHOMY IepeOiry (i3ioIoTidHUX IPOIIECIiB B
oprani3mi. OgHaK, y BETUKHX KUTbKOCTIX Kympym mMoske BucTynaTu sk BM Ta HETaTUBHO BIUTHBATH
Ha >KUB1 OpraHi3MH.

VY mporeci yTHimizarii CiIbChKOTOCIIOAAPCHKIX OPTaHIYHUX BiAXOMIB METOJIOM BEPMHKYJIHTHBY-
BaHHSI YTBOPIOETHCS Oi0TyMyC, B SIKOMY MOXYTh HakonuayBatucs BM. Tomy, mix gac 6i0TeXHOIOTIT
BEPMUKYJIbTUBYBaHHS Ba)KJIMBO KOHTPOJIOBAaTH BMICT KOHTaMiHAHTIB B 6iorymyci Ta 6iomaci 4eps's-
KiB Ta BXKUBATH 3aXO0JIH, SIKi MOXYTh BIUIMBATH Ha 3HIDKCHHS 1X KOHIICHTpAIIii.

Bigowmi pi3Hi MeToam 3HMXKEHHS 3a0pyMHEHb IpyHTIB BM, y TOMY "mcITi copOiitHi, CtocoOoM iM-
MOOLTi3allii, a TAKOXK NUIAXOM O10JOTIYHOI Jerpanallii Ta mornuHanHs [6]. Bukopucranns y ckmami
MOKUBHOTO CyOCTpaTy 4epBOHHUX Kadi(OpHIHCHKUX YEPB'SIKIB COPOCHTIB OpraHiqHOl Ta HEOPraHigyHO1
MIPUPOJIH, 30KpeMa IIEOTITOBMICHOTO 0a3aibToBOro Tydy y Kinbkocti 4,5 %, a TakoX T'YMIHOBHX pe-
YOBHH, III0 BOJIOAIIOTH COPOIIMHUMH BIIACTUBOCTSAMU [7], 3a0€3MMEeUnII0O 3HIKCHHS BMICTY Y YepB'Sd-
Hili 6iomaci Kaamiro — Ha 28,6 Ta [ImomOymy — Ha 33,3 % [8].

3a momaBaHHA 10 MiAKOPMKHU (IyKPOBOTO CHPOITY) 0i0J0TiYHO aKTUBHOI T0OaBKH T'YMiHOBOI IpH-
pomu «'yMinig», SIKHA BiIOMHUH CBOIMH DPETYIATOPHHMH Ta aJalTOTCHHUMH BJIACTHBOCTSIMH [9], B
TKaHWHAX MEJIOHOCHUX OJukiN 3HU3UBCS BMicT Pb [10]. OTxe, mepcrieKTUBHUM JUTsl 3HUKCHHS 3a0py-
IOHEeHHS 01000'eKTiB BaKKUMH MeTanamu (6iorymycy Ta 6ioMacu BEpMHUKYJIBTYpH) MOKe OyTH BHKO-
pUCTaHHS caMe TYMiHOBUX PEYOBHH, SIKi, 3aBJISIKA OCOOJIMBOCTSM MOJICKYJISIPHOI OYIOBH YTBOPIOIOTH
pizHi KomIutekcu 3 BM [11].

Merta pocaizkeHHs1 — BUBYMTH BIUIMB ['yMiliny y ckiaji moXuBHOTO cyOcTpaTy Ha BMicT BM B
Oiorymyci Ta 6iomMaci BEpMHUKYJIBTYPH B IIPOIIECI BEPMHUKYJIETHBYBAHHS.

Marepiaa i MeToauka mocJimkeHHsi. JlocmimkeHds mpoBoawid B ymoBax Bepmupepmu TOB
«[Ipupoani 6ioTexHOIOTII» M. 3aOPLKOKA, SIKa € BUPOOHUKOM OioryMmycy, piIKOTO T'yMiHOBOTO IIpe-
napaty Ta 6iomacu BepMHUKYIbTypH. O0'€KTOM AoCiIKeHHS OyB TiOpua 4epBOHUX KadipOopHIHCHKUX
4yepB’skiB Ta Oiorymyc. [ToxkuMBHMM CyOCTpaToOM CiIyryBaia cymim 3 gpepMeHToBaHoro raowo BPX Tta
(hepMEHTOBaHOTO COHAIIHUKOBOTO JIYIIIMUHHS (BiAXia rpuOHOr0 BUpOOHUITBA) Y CIiBBiAHOIIEHH] 9:1.
Byptn ¢dopmysanmu pozmipom 5x0,5x0,15 M, sIKi 3acensiy BEpMUKYIBTYPOIO Y KiIIBKOCTI 5—7 THC. B
cepenrpomy Ha | M°. CBixuii cy6erpar mapom 7-10 cM posmozaissm mo Beift moBepxHi 6ypra 1 pas
Ha 7-10 mi6 Ta 3BOJIOKYBaIM BOJOI0. Y TPUMIIIEHHI MiATPUMYBAIH TeMIlepaTypy v miamazoni 21-24 °C
Ta BOJIOTIiCTh cyOcTpaTy B Hianma3oHi 65-78 %, 110 BiANOBiAa€ TEXHOJIOTTYHUM YMOBaM KyJbTHBYBaH-
Ha [12]. Buninsiam KOHTpOIBHI Ta JOCTiaHI OypTH, SIKi BIIPI3HAIUCS THM, IO Y TOCTIIHI TPYIH BHO-
cum Oiosoriyno aktuBHY mHo0aBky "['ymimig" [TY VYV 15.7-00493675-004:2009] y kimekocTi 15 Mr/xr
y BUTJISII po3uuHy | pa3 Ha Micslb, a Y KOHTPOJIbHI — TOTOXKHUH 00'eM BoIU. BepMuKymbTHBYBaHHS
TPHBAJIO MPOTATOM 6 MICSIIIB.

VY Oyprax Ha 90 1 180 100y mocmimkeHHs Oyiu BimiOpaHi TOYKOBI IIPOOH OiOTyMyCy pa3oM 3 Bep-
MUKYJIBTYPOIO 3 SIKHX TOTYBaJIU cepeiHi NpoOu. BMicT KUIIEUHNKY YepB’ SIKiB OUYMIIATH POTATOM 2-X
ni6 Ha Bosoromy mnamnepi [13]. Bosnory B 3pa3kax BU3Ha4ajg rpaBiIMETPHYHUM METOJIOM — BUCYLIYBaJIl
y cymuibHiKA madi 3a Temreparypu 1052 °C [14]. AGcomoTHO cyXy Macy Oiorymycy Ta Oiomacy
YepB’SKiB TOAPIOHIOBANIN Y TIOPILEISHOBINA CTYIIl Ta MPOCIIOBAIMA Yepe3 CUTO 3 TiaMEeTPOM OTBOPIB
B 1 MM. Y mirOTOBIEHUX 3pa3Kax BH3HAUAIH KUTbKicTh BM aTroMHO-abcopOriitaum MeToom [15].

CraTucTuyHi po3paxyHKH BUKOHAHO 3a JIONIOMOTO0 peaakTopa "Microsoft Excel".
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OcHOBHI pe3yJbTaTu A0caixxenHs. /s Bu3HaueHnHs BBy ['ymininy Ha BMicT BM y ipoayk-
Tax BEPMHUTEXHOJIOTI] y Mpoleci BEpMUKYIbTUBYBaHHS mpoTsroM 180 ni6 Oyno BU3HAYEHO KiIBbKIiCTh
Pb, Cd, Cu y Giorymyci Ta 6iomaci ribpuaa 4epBoHOr0 KaniOpHiiiCHKOTO YepB’ siKa.

KinpKicHI XapaKTepUCTHUKH KOHTaMIHAHTIB Y 010TyMyCi B IpoIieci BEPMUKYIHTHBYBAHHSI TIPEICTa-
BJICH1 y Tabmwmi 1.

Tabmu 1 — Bumict Ilmom6ymy, Kagmito Ta Kynpymy y 6iorymyci, Mr/xr cyxoi pedoBunu, M+m, n=5

) Bwmict mMeraniB, MI/Kr CyXxoi pe4oBHHH
Bapiant
Pb | cd | Cu

IToyaTok I0CiHKEHHS

Cy6erpar 9,46+0,343 | 0,350,041 | 12,3020,709
90 eHb JOCIIIKEHHS

KonTtposabHuit BapiaHT 11,57+0,725%* 0,41+0,023 13,22+0,498

Jocnigauit BapiaHT 12,86+0,606%* 0,45+0,028 13,560,394
180 neHb 1ociimKeHHS

KoHnTponpHuii BapiaHT 13,67+0,681**:* 0,46+0,026* 13,50+0,551

Hocninuuii Bapiant 14,61£0,420%** 0,49+0,030* 14,56+0,454*

Mpumitka: pizauns Biporigaa * — p<0,05, ** — p<0,01, *** — p<0,001 (BizHOCHO CcyOCTpaTy).

3a mepiof crocTepekeHHS Bil MOYaTKy nociiay 10 90 mobu y 6iorymyci B KOHTPOJIBHOMY BapiaH-
Ti BMicT [ImomOymy 3pic Ha 22,3 % (p<0,05) BizHOCHO BMicTy Horo B cyOcTpaTi. Bognouac, B Oiory-
MyCi JOCIITHOTO BapiaHTa CIOCTEPITANIOCh HAKOIMMYEHHS BMICTY KOHTaMmiHaHTy Ha 35,9 % (p<0,01)
BiTHOCHO cyOcTpaty Ta Ha 11,1 % MOPIBHAHO 3 KOHTPOJIEM.

Ha xinenp pocnimxenns (180 qo6a) y 6iorymyci KOHTPOJIBHOTO Ta AOCIiAHOTO BapiaHTIB CIOCTeE-
piramochk HakommdeHHsI BMicTy Pb Ha 44,5 (p<0,001) Ta 54,4 % (p<0,001) BiAMOBiTHO BiAHOCHO CYO-
crpary. JlomaBanHs ['yMinimy D0 MOXKHUBHOTO CyOCTpaTy MPHU3BENIO A0 30UIBIICHHS BMICTY METaly B
biorymyci Ha 6,9 % TOPIBHSIHO 3 KOHTpOJIEM. BigHOCHO ToOINepeHROro Mepiody CIOCTepiraaoch Ha-
konmyenHs [momOymy B Giorymyci konTpoio Ha 18,2, nocnigy — Ha 13,6 %.

Ilo ctocyerhes Kaamito, To Ha 90 100y BHUSBICHO MiABUIICHHS HOTO KOHIICHTpAIil Y KOHTPOJIb-
HOMY 1 JOCIITHOMY BapiaHTax, BimmoBigHo Ha 17,1 Ta 28,6 % BimHOCHO cyOcTpary. JlomaBaHHs 10
NOXHUBHOTO cyOcTpary ['ymininy npusseno no 30inemenss BMicty Cd B Oiorymyci Ha 9,7 %. Ha ki-
Heup gociimkeHHs (180 moba) croctepiranoch HAKOMMYEHHS BMICTY KOHTaMiHAHTY y 3pa3kax KOHT-
poIIto Ta mociiay BimHOCHO cyocrpaty Ha 31,4 (p<0,05) ta 40,0 % (p<0,05), BigmoBimHo. BimHOCHO
koHTpoo BMicT Cd B Giorymyci 3pic Ha 6,5 %. [lopiBHSIHO 3 momepeaHiM MEpioaOoM 3apeeCTPOBAHO
HAKOIMYEHHS BMICTY MeTally y 0ioryMyci KOHTPOJIBHOTO Ta AOCIiAHOro BapiaHTiB Ha 12,2 ta 8,9 %
BIJIITOBIIHO.

Ha 90 no0y mocmimkeHHS y 0i0TyMyci KOHTPOJBHOTO Ta JOCIHITHOTO BapiaHTIB CIOCTEPITAIOCH
He3HayHe Hakonmu4yeHHs BMicTy Kynpymy. BiTHOCHO KOHTPOIIIO BMICT MeTaly y JOCHiJHOMY BapiaHTi
3pic Ha 2,6 %. Ha KiHels AOCHIKEHHS 3apeecTpoBaHo 301biieHHs BMicTy Kynpymy y 0iorymyci Ko-
HTPOJLHOTO BapiaHTa Ta y BapiaHTi 3 TyMiHOBOIO mobaBkoio Ha 9,8 Tta 18,4 % (p<0,05), BiamoBimHO
BigHOCHO cyoOcTpaty. JomaBanns ['yMininy 10 MOKUBHOTO cyOCTpaTy MPU3BENIO JO HAKOMIMYEHHS BMi-
cty Kynpymy y Giorymyci Ha 7,8 %. IlopiBHSHO 3 TOmepeIHIM MepiooM 3apeeCcTPOBAHO HAKOITUYCH-
HS BMICTY METally y 0ioryMyci KOHTPOJBHOTO Ta JOCHITHOTO BapiaHTiB Ha 2,1 Ta 7,4 % BiONMOBiIHO.
OTxe, MPOTSIroM BCHOT'O MEPIOAY BEPMHUKYJIBTUBYBAaHHS BinOyBasioch HakonuueHHs BM B Giorymyci
KOHTPOJIEHOTO Ta JIOCIITHOTO BapiaHTiB.

KinpkicHI XapakTepUCTHKH KOHTaMIHAHTIB y Oiomaci 4epBOHOTO KaipopHIHCHKOTO dYepB'sika B
TpoIleci BEpMUKYIHTHBYBAHHS MIPEACTABIICHI ¥ TaOIHUII 2.

Ha 90 no6y nocnimkeHns y 6iomaci BepMHUKYJIBTYpH Y KOHTPOJIBHOMY Ta JOCTIJHOMY BapiaHTax
BMicT Pb 3am3uBcs Ha 13,4 Ta 18,4 % BiAHOCHO BMICTY IIbOTO METady Ha IMOYATOK CKCIICPUMEHTY.
B 6iomaci gociigHOro BapiaHTa BMICT KOHTaMIHAHTY 3HU3HUBCS Ha 5,8 % TOPIBHIHO 3 KOHTPOJIEM.

BcranopneHo, 1110 Ha KiHeIb JOCIiKeHHs BMicT [ImroMOyMy B TKaHMHAX TiOpHIa 4epBOHOTO Kamido-
PHiMiCbKOTO 4YepB’sika KOHTPOJILHOTO BapiaHTa 3pic Ha 0,8 %, BomHOUAc, y IOCIIIHOMY CHOCTEPIraeThCs
fioro 3HwKeHHs Ha 24,3 % BiTHOCHO BMICTY HOTO Ha IOYATOK eKcrepuMeHTy. HeoOXiqHO BiAMITUTH, 1110
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CIIOCTEpIraeThCs MiABUINEHHS BMICTY [I1roMOyMy B Oiomaci uepB’siKiB KOHTPOJBHOro BapiaHTa Ha 16,4 %
Ta HOTo 3HIKEHHS Y TOCIiIHIN rpymi Ha 7,2 % BiAHOCHO MOMNEPEIHBOTO MepioAy. B mopiBHsHHI 3 KOHTPO-
nieM B Oiomaci 4epB'sIKiB HociigHOro Bapianta BMicT Pb 3um3uBcs Ha 24,8 % (p<0,01).

Tabmums 2 — Buict Ilmrom6ymy, Kagmito Ta Kynpymy y 6iomaci BepMuKyIbTYpH, MI/KT CyXxoi pedoBuHH, M+m, n=5

. Bwmict MertaiiB, MI/KT CyXoi pe4oBHHA
Bapiant
Pb | Cd | Cu

ITouaTok OCIiKEHHS

BepMuKyIbTYpa 2,390,071 | 0,22+0,012 | 15,220,466
90 meHb MOCIiKEHHS

KonTpospHuii BapiaHt 2,07+0,088 0,20+0,014 14,77+0,408

Jocnianuii Bapiadt 1,950,061 0,19+0,006 13,04+0,262%*
180 meHp mocmimKeHHs

KoHTpoJibHHiT BapiaHT 2,41+0,092 0,23+0,014 16,120,164

Jocnigauii BapianT 1,81+0,079%* 0,17+0,009** 11,2140,396%3*

Ipumirtka: pizuuns Biporigna ** — p<0,01, *** — p<0,001 (BiXHOCHO KOHTPOIIIO).

B TkanmHax yeps'sakiB 3a nepion 10 90 n1obu cnoctepeskeHHs BMicT Cd 3HU3UBCS Y KOHTPOJIBLHOMY
BapianTi Ha 9,1, mociigaoMy — Ha 13,6 % BIAMOBIIHO BiTHOCHO TMOYATKy AOCIiIKEHHS. BiTHOCHO KO-
HTpPOJIIO y OioMaci 4epB’sIKiB y BapianTax 3 gogaBanHsM ['ymininy emict Cd OyB Hmkue Ha 5,0 %. Ha
KiHelb TOCTIKCHHS 3apeecTpOBaHO HaKommyeHHs BMicTy Kagmito B GioMaci BEpMHKYJIBTYpPH KOHT-
poABHOTO BapiaHTa Ha 4,5 % Ta 3HWKeHHA Ha 27,7 % y J0CiiIHOMY BapiaHTi BiTHOCHO HOTo KUIBKOCTI
Ha [TOYaTOK TOCHTIKEHHS. Y 6ioMaci 4epB'sKiB KOHTPOJIHHOTO BapiaHTa CIIOCTEPIrajJoch HAKOMMYEHHS
Cd na 15,0 %, BogHO4aC y qochigHOMy — 3HIDKeHHS Ha 10,5 % (mocmigHuil BapiaHT) BiJHOCHO TIOIIe-
pennboro nepiony. Jomasanus ['yminigy 40 MOKMBHOTO CyOCTpaTy CIPHUYMHHIIO 3HHXKEHHS BMICTY
Kanmiro B 6ioMaci BepMUKYIbTYpH Ha 26,1 % (p<0,01).

Ha 90 no0y ekcrnepuMeHTy y Giomaci 4epB'sKiB CIIOCTEPIraaoch 3HmwkeHHs BMicTy Cu y KOHTpPO-
nrHOMY BapiaHTi Ha 3,0 % Ta mociigHoMy — Ha 14,3 % BiTHOCHO TOYATKy JOCTiKeHHS. BMicT mboro
MeTay y Oiomaci 4epB’aKiB fociingHoro Bapianta 3Hu3uBCsA Ha 11,7 % (p<0,01) mopiBHSHO 3 KOHTPO-
gem. Ha kineup mociimkerns BMicT Kynpymy y 6iomaci BEpMHUKYJIBTYPH 13 KOHTPOJIBHOI'O BapiaHTa
OyB BUIIUM Ha 5,9 %, BIIHOCHO BUXITHHUX JaHUX. Y JOCTITHOMY BapiaHTi CIIOCTEPIrajioch 3HUKCHHS
BMicTy MeTalry Ha 26,3 % BiIHOCHO HOT0 KOHIICHTpaIlii Ha MOYaTOK JOCHTIKeHHs. BCTaHOBIICHO, 1110
3a mii ['ymininy y gociigHomy Bapianti BMicT Cu y 6ioMaci BEpMHUKYJILTYPH OyB HIDKYMM HIXK y KOHT-
poii Ha 30,5 % (p<0,001). ITopiBHsAHO 3 MOMEpPEAHIM IEPioAOM y OioMaci BEpMUKYIBTYPH BiI0YI0Ch
HakonnueHHs Cu y KOHTpoJbHOMY BapianTi Ha 9,1 %, y mociizHomy — 3HWwkeHHA Ha 14,0 %. 3Hu-
skeHHs BM B 0ioMaci 4epB'sikiB KOHTPOJBHOIO Ta AOCTIIHOrO BapiaHTiB Ha 90 100y JOCTIIKEHHS 10~
B'SI3aHO 3 POCTOM Ta PO3BUTKOM BEPMHKYJIbTYPH. BITBIIO0 MipOIO CIIOCTEPIraeThes 3HMKEHHST BM y
JOCHIJTHOMY BapiaHTi, IO MOB'SI3aHO 3 aKTHBALi€l0 0OMiHY PEUYOBHH B OpPTaHi3Mi YepB'sKiB Ta pemnpo-
OyKTUBHOI QyHKUI1 32 BIuBy ['yminigy [16].

3HWKEHHS KOHTAMIHAHTIB B TKAHWHAX BEPMUKYIBTYPH JOCTIIHUX BapiaHTIB BiIOYyBaJlOCh, MOXK-
JIMBO, 32 paXyHOK YTBOPEHHs Ba)XKKOPO3UMHHHUX CIOJIYK T'yMiHOBHX ckiagoBux I'ymimimy 3 BM. Li
KOMILJICKCH He OepyTh y4acTi B XapuOBOMY JIAHIIIO31 Ta BUBOJASATHLCS 3 OPTaHi3My YepB'sKiB 3 KOMPOJTi-
TaMH, 10 JJa€ 3MOTY OTPUMATH SIKiCHY KOPMOBY 100aBKy — 06ioMacy BEpMHKYJIbTYPH.

BucHoBkH. BcTaHoBieHO, 1110 Y MPOLECi BEPMUKYJIBTUBYBAHHS MPOTATOM 6 MicsliliB y Oiorymyci
KOHTPOJIBHUX Ta AOCIiAHMX BapiaHTiB BinOynock HakonuueHHs BM. lomaBanus ['yminigy 1o moxwus-
HOTO CyOCTpaTy CyTTEBO HE BIUIMBAE Ha Iieit mporec. [Ipu nmboMy, y Bcix Bumagkax BMmicT BM y 6io-
rymyci 0ys Habarato Hmxue I'JIK opraniuaux noopus [17, 18].

BcranoBneHo, 1110 BUKOpUCTaHHS 610710TiYHO akTUBHOI 100aBku "I'yminig" y KibkocTi 15 MI/kr cyxo-
ro cyOcTpaTy y Impolieci BepMHUKYIbTHBYBAaHHS CIIPUSUIIO 3HIKEHHIO BM y 6ioMaci BepMHKYIbTYpH. Tak,
Ha KiHEeIh JOCTI/PKEHHS y 6ioMaci YepB'sKiB criocTepirayiioch 3umwkeHHs 1 imoMoymy Ha 24,8 % (p<0,01),
Kanmiro — Ha 26,1 % (p<0,01) ta Kynpymy — Ha 30,5 % (p<0,001) BiZHOCHO KOHTPOJTIO.

Edext BrnmuBy 6i070T19HO aKTUBHOI J0OAaBKH r'yMiHOBO1 pupoan «I'yminig» Ha 3HWkeHHS BM y
Oiomaci BepMHUKYJIbTYpH MOKE OyTH TOB’SI3aHUU 3 THUM, III0 TYMIHOBI PEUYOBHHU 37aTHI HE3BOPOTHHO
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3B'I3YBATH BaXKKI METaIH. B pe3ynpTaTi YTBOPIOIOTHCS HEPOZUMHHI MATOPYXJIMBI KOMIUIEKCH, SIKi HE
3aCBOIOIOTBCS Y OPTaHi3Mi uepB’ sIKiB.

[lepciekTHBHEM HAMPSMOM JIOCIII/DKCHHS € BUKOPUCTAHHS 0ioMacH BEPMUKYJIBTYPU Y CKIIAl pa-
III0HIB CIITLCHKOTOCIIOAAPCHKIX TBAPHH.
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Hccnenoanne Biusinusg ['yMuiinga Ha KOHTAMHHAINMIO TSIKeJBIMH MeTAJJIAMH MPOAYKTOB BEPMHUTEXHOJIOTHH

A. A. Teiicyn, JI. M. Cten4eHnko

ITpuBeneHs! pe3ynbTaThl HCCIEAOBAHUS BIUSHUS ['yMunuaa Ha cojepikaHue TSDKENBIX METalIoB B OHorymyce u 6Ho-
Macce KpacHOro Kalnu(OpHUICKOro 4epBs B MPOLECCe BEPMUKYJIbTHBHPOBAHUS B TEUEHHE 6 MECSLECB. Y CTaHOBIEHO, YTO B
61orymMyce KOHTPOJBHBIX M ONBITHBIX BAPUAHTOB MPOU3OLNIO HAKOIUIEHHE TsKeNbIX MeTamnos. JloGasnenue I'ymumnaa k
MUTATeIFHOMY CyOCTpaTy CYIIECTBEHHO He IOBIHSIIO Ha 3TOT mporecc. [Ipu 5ToM, Bo Beex cirydasix COAepiKaHHe TSKEIbIX
MeTaJuIoB B 6nuorymyce 0bu10 HamHoro Himke [1/IK opranmdeckux ynoOpenwuii. Mcnons3oBanne ['ymunmnga B cocraBe muTa-
TEJILHOTO cyOcTpaTa Ha OCHOBE (hepMEHTHPOBAHHOTO HABO3a KPYIHOTO POTaToro ckora M (hepMEHTHPOBAHHOW ITOJCOITHEY-
HOH JTy3T'¥l IPUBEJIO K CHIDKEeHHIO conepxanus [IimomOyma Ha 24,8 % (p<0,01), Kagmust — na 26,1 % (p<0,01) n Kynpyma —
Ha 30,5 % (p<0,001) B buomacce BepMUKYJIBTYPHI I10 CPABHEHUIO C KOHTPOJIBLHBIM BAPHAHTOM.

KnroueBbie ciioBa: Guorymyc, 6romacca BepMUKYIBTYpbL, ['ymumunza, Tsoxensie Metasl, [ ImomOym, Kagmuit, Kympym.

Study of Humilid impact on contamination of vermitechnology products by heavy metals

A. Geisun, L. Stepchenko

The article dedicates to the results of the study of impact of Humilid on the content of heavy metals in biohumus and bi-
omass of red Californian worm in the process of vermicultivation for 6 months.

The studies 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 hybrid of red Cali-
fornian worm and biohumus. The nutrient substrate was a mixture of fermented manure of cattle and fermented sunflower
husk (wastes of mushroom 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 7-10 cm across the
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 in the range of 65-90 %, which corresponds to the normal conditions of cultivation. Research
clamps differed from control clamps by the presence of biologically active additives "Humilid" [TU 15.7-00493675-
004:2009] in an amount of 15 mg/kg of nutrient substrate, which was contributed once per month. Vermicultivation per-
formed within 6 months.

On the 90 th and 180 th day of research in the substratum and in biohumus the samples of biohumus together with ver-
miculture were collected from control and tested clamps to prepare middle samples. The content of worms’ intestine was
cleaned on the wet paper during two days. The moisture in the samples was defined by gravimetric method drying in the
drying cabinet at temperatures of 105+2 °C. Absolutely dry biohumus and biomass of worms were chopped in the porcelain
pounder and sieved in the sieve with a diameter of Imm. In the prepared samples the content of heavy metals were defined
by atomic absorption method.

Statistical calculations performed using the editor "Microsoft Excel".

To determine the impact of Humilidon the content of heavy metals in products of vermitechnology in the process of
vermicultivation during the 180 days it was determined the amount of Lead, cadmium, copper and vermicompost in biomass
of red Californian worm hybrid.

During the process of vermicultivation observed accumulation of heavy metals in vermicompost as in control and in the
experiment. But at the same time, the use of Humilid contributed to a significant reduction of heavy metals in the tissues and
the hybrid of red Californian worm.
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It was established that at the end of the study Lead content in the tissues red Californian worm hybrid of control variant
increased by 0.8 %, while in research observed a decrease of 24.3 % compared to its content at the beginning of the experi-
ment. Compared with control, in the research worm biomass the content of Lead decreased by 24.8 % (p<0.01).

At the end of the study it was recorded the accumulation of cadmium content in biomass of vermiculture of control vari-
ant 4.5 % and its decrease by 27.7 % in research regarding its amount at the beginning of the study. Adding of Humilid to
nutrient substrate caused reduction of cadmium in biomass of vermiculture 26.1 % (p<0.01).

At the end of the study the content of copper in vermiculture biomass accumulated in the control variant 5.9 %, at the
same time, research variant observed a decrease 26.3 % compared to its content at the beginning of the study. However, the
content of copper in the experimental version was less on 30.5 % (p<0.001) relatively to control.

Reducing contaminants in the tissues of vermiculture of research variant was possibly due to formation of chelate com-
pounds of humic substances of Humilid with heavy metals. These complexes are not involved in the food chain and removed
from the body of the worm with coprolites, which provides quality protein products of vermitechnology.

It was established that during vermicultivation for 6 months in vermicompost of control and experimental variants
accumulation of heavy metals took place. Adding of Humilid to nutrient substrate does not significantly affect this
process. However, in all cases the content of heavy metals in the vermicompost was well below the MCL of organic
fertilizers.

It was established that the use of dietary supplements "Humilid" of 15 mg/kg of dry substrate during vermicultiva-
tion helped to reduce heavy metals in biomass of vermiculture. Thus, at the end of the study in biomass of worms the
content of Lead decreased by 24.8 % (p<0.01), cadmium — by 26.1 % (p<0.01), and copper — by 30.5 % (p<0.001)
relatively to control.

The effect of dietary supplement of humic nature "Humilid" to reduce heavy metals in biomass of vermiculture may be
due to the fact that humic substances are able to irreversibly bind heavy metals. The result is inactive insoluble complexes
which are derived from the cycle of matter. This improves the livelihoods of individuals of vermiculture.

Use of Humilid in vermicultivation is important because the additive helps to ensure biosafe products as organic fertiliz-
ers — vermicompost and vermiculture biomass that can be used as feed additives for farm animals.

Key words: biohumus, vermiculture biomass, Humilid, heavy metals, Plumbum (Lead), Cadmium, Copper.
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JOCJIJKEHHSA BIVIMBY BUCOKHUX J103 IEKAPCBKHUX
JAPIK/UKIB Y CKUIAAI IIOKUBHOI'O CEPEJIOBHUIIA
HA CTAH JIMYUHOK CHIRONOMUS

OnHKM i3 JKepen MOXKUBHUX PEYOBHH Uit THIUMHOK Chironomus € nexapcbki apibxmki. [Ipore y moctynHiit nitepatypi
HE 3yCTPivaeThesl JaHUX LIO/0 BIUIMBY iX BUCOKHUX /103 HA PO3BUTOK KYJIBTYPH.

[IpencraBneHo pe3yabTaTd JOCHTIPKEHD BILIMBY Pi3HUX PIBHIB MEKAPCHKUX APDKDKIB y CKIIAi MTOKUBHOTO CEPEAOBHILA
6e3 monatkoBoi aepalii Ha KUTTEASUIBHICTD THIMHOK Chironomus.

BusiBneHO HeraTWBHUIA BIUTMB BUCOKHX JI03 NMEKAPCHKUX JPIKIKIB HA KyJIbTYpy. BcTaHOBICHA MpsiMa 3aKOHOMIPHICTB:
YUM BHUIIA 7032 APLKIKIB THM BUILA CMEPTHICTH JIMYMHOK. 32 BMICTY TEKApPCHKUX IPiXKIKIB 4,4 % BiJ MacH MOXHBHOTO
CepeIoBHIIA YCi JIMYMHKA THHYTH Ha 4-6 no0y. 3a no3u nekapchbkux apikmkiB 0,4-3.4 % NMYMHKA BHXKHBAIOTH 0€3 JI0JaT-
KoBofi aepartii 10 7-8 no6wu.

Kurouosi cioBa: Bucoki 1031, JIMIuHKN Chironomius, IEKapChKi IPIXKIKI, MOKHUBHE CEPEOBUILC, BIXKHBAHHS JINYUHOK
Chironomus.

MocTranoBka npodJaemu. J[ocimKeHHsI MUTaHb Ta TPOOJIEM TOJiBIi pub Pi3HUX BUIB 1 BIKOBUX
TPYIT € OCHOBOIO PO3BUTKY PHOHOTO TOCIOMApCTBa. 3abe3redeHHsT puOoM KOMOIKOpMaMH i3 BMICTOM
NpOTEiHy TBAPUHHOTO IMOXO/HKEHHS € JOCUTh aKTYaJIbHUM Ha cboroniHi. Hectaya mpoTteiny y pamionax
pubu 3HMWKYE MPOAYKTHUBHICTH 1 3yMOBJIIOE HEOOIPYHTOBaHI MEPEBUTPATH KOPMIB Ta 3HAYHO IIiJBH-
1rye co0iBapTiCTh pHOOTPOTYKIIii.

3000€HTOCHI OpraHi3Mu, sIKi )KHUBYTh Y BOZOHMAaX TICHO B3a€MO3B’s13aHi 3 a0l0THYHUMH (aKTopa-
MU BOJTHOTO CEPEJIOBHUIIA, 1 BiJl IX KUTHKOCTI 3aJIC)KHUTh IPOAYKTUBHICTE pubdH [2, 6].

AHaJji3 ocTaHHIX qocaiKeHs i mydaikamiii. B octanHi gecATWITTS riApo0ioorn akTUBHO PO3-
MTOYaJI JOCIPKCHHS BUKOPHUCTAHHS JTMIUHOK XipOHOMIJ, SIKi € OCHOBHUM KOMITOHCHTOM 3000€HTOCY.

© Mepznos C. B., Kopos-Besmana JI. II., 2016
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Cepen 3000eHTOCY HaWOIIBII MPOIYKTUBHO 1HAYKYIOTh CTaH BOJHUX €KOCHCTEM XipOHOMIIH, SKi
CKJIafaroTh OMM3bKO 25 % pi3HOMaHITTS BOIHOI (hayHU Ta € KOPMOBHM 00’ €KTOM ixTiodayHH i 0i0iH-
JTUKATOPOM BOAOHM. BOHU BiflirpatoTh 3HAYHY POJIb B TpaHCQOpPMAIlii OpraHivHOT pSYOBUHU Y BOJHHX
ekocructeMax. [IpeacTaBHUKOM ITLOTO poxay € TuauHku Chironomus.

Jlmauaku Chironomus € 610JIOTIYHO MIHHAM KOPMOM 1 JpKepeoM OiTka Il MOJIOTHSKY 0araThox
BUAIB pHO, 110 BU3HAYAE MiABUIICHUI TONUT HA 1Iel BUI MPUPOTHOTO Kopmy [1, 4].

Jlmauaku Chironomus — 1ie HEBEJHKI YepB’SIKH SICKPABO-YEPBOHOTO KOJIBOPY, MTOBKUHOIO — 10—
12 MM, y HUX TeMHAa TOJIOBKA 1 3JIETKa PO3IBOEHUM XBICT, IO TUTY PO3TAIIOBAaHI YiTKO BUPAKCHI KiJTb-
111, )KUBYTh OJTU3BKO | POKY y MYJi CTOSYMX BOJOWMMUIL, a IMOTIM ITiAHIMAIOThCS HA TIOBEPXHIO 1 TpaH-
chopMyrThCst y komaxy. Jluuubaku Chironomus HaleXaTh 10 TOJiCApOOHUX OPTaHi3MiB, 3JaTHUX
BHUTPUMYBATH 3HAYHI KOHIICHTpAIlii OpraHivHuX cIonyK. Lleit Bua Mae HAMKOPOTIIHIA >KUTTEBHHA ITHKIT
MOPIBHIHO 3 IHIIMMU NPEICTaBHUKAaMU poAMHH |3, 8].

Ha po3Butok ta QyHKIioHyBaHHS THYUHOK Chironomus BILTUBAIOTH TaKi MOKa3HUKH SIK TeMIIepa-
Typa, Xapaktep cyOcTpaTy Ta WOro MexXaHIuYHWH ckiaz. JJis miaBHINEHHS BMICTY HITPOT€HOBMIiCHHX
CIIOJIYK y TIOKUBHOMY CEPEIOBHIIII IO HHOTO JOIAI0Th ITEKapChKi APIKIDKI.

3a maHuMH psay JOCTIKEHh HOPMa JPIKIDKIB, IKY BHOCSTB IIEPE]l 3aCEICHHSM JIMYUHKHU Y TTOXKHU-
BHE cepenoBuiie cTaHoBUTH 100 r Ha 1 M2, micns mporo gepe3 10-12 mid BHOCATH IpYTy YacTUHY JApi-
*KKkiB — 3040 rua 1 M2 [5, 7].

Mertor po6oTu OyJI0 BCTAHOBJICHHS BIUIMBY BUCOKHUX 103 MEKAPCHKUX JIPIK/HKIB HA KHUTTEisUTh-
HicTh TMUMHOK Chironomus 0e3 aepauii NOXHBHOTO CEpeIOBHILA.

Marepiaj i MmeToau gociaimkedb. HaykoBi qocmimKeHHS TIPOBOAMIA B YMOBax J1aboparopii Ka-
(denpu xapuoBHX TEXHOJOTIH i TEXHOJOTIH MepepoOku mpoAyKuii TBapuHHULITBA bilonepkiBCbKOro
HAI[iOHAJILHOT'O arpapHOT0 YHIBEPCUTETY.

3 miero metoro Oyio chopMOBaHO 6 TPym — OAHY KOHTPOJBHY 1 I’ sATh Aociiganx. KoxkHa rpymna
MICTHJIA TIO TIICTh MOKHUBHUX CEPEIOBUII, SKI BUTOTOBJBUIA 13 HATHBHOTO MYJy BimiOpaHOTO i3 JTHA
Oaceiiny piuku Pocwk B paiioni M. bima llepkBa. ¥ koxHe cepemoBuiie 3acemsuid mo 20 JTHYUHOK
Chironomus po3mipom 11-12 mm.

Maca ogHoro cepenoBuiia cranoBuia 0,5 Kr. Y KOHTPOJBHIN TPYITi JO TTOKUBHUX CEPEIOBHI HE
BHOCWIM ApixmxiB. Y | mocmigHii rpym nmoxxuBHe cepenosuiie MicTuio o 0,4 % mekapcbKuX ApiK-
ki, Y II i III gocnmigHuX Tpymax n0 MOXHUBHOTO cepefoBuina fogaBamu 1,4 ta 2,4 % ApixIKiB.
VY noxwuBHI cepenopuma i3 IV 1 V gocmigaux rpyn BHocwn 1o 3,4 ta 4,4 % npixmkis (Tadmn. 1). Ae-
pallifo MOXKUBHOTO CEPEIOBHINA HE MPOBOMWIM. TeMmmeparypy HNpHUMIIICHHS BUTPUMYBAIN Ha PiBHI
20 °C. IligpaxyHOK JIMYMHOK MIPOBOJIWIIN Yepe3 KOKHI TpH AOOH.

Tabmims 1 — Cxema gocainy

Tpyna KinpKicTh JIMYNHOK y OZIHOMY Jo3zu BHECCHHX
MMOKUBHOMY CEPEHIOBHII, IIT. MIEKAPCHKUX IPIKIKIB, %o

Kontponsha 20 -

1 mocmigna 20 0,4

II mocmigna 20 1.4

III gocmigna 20 2.4
IV nmocmigna 20 3,4

V nocninna 20 4.4

OcHoOBHI pe3yabTaTH J0CTiMKeHHs. EKClIepiMEeHTAIEHO BCTAHOBJICHO, IO JIO/IaBaHHS MEKapCh-
KX JpLKDKIB 0 CKIaAy IIOKUBHOTO CEPENOBUINA BIUIMBAE HAa KUTTEMISUIBHICTE JTHIHMHKA
Chironomus (ta0. 2).

3a nepeBipKu KUTbKOCTI JIMIMHOK Chironomus BCTAaHOBJICHO, IO Ha 3 100y MiC)Ist BHECSHHS JPikK-
JUKIB 13 30UTBITICHHSAM KITBKOCTI JTOCTIKYBAHOT TO0OABKH 3aru0eNb TUIMHOK 30UThITyeThesa. Y 1 moc-
JTHIA TPy KUTBKICTB )KUBUX OCOOMH XipoHOMIiA Oyiia MEHIIO HiXK Y KOHTpOJbHIH Ha 51,2 %. Haii-
MEHIIIA KUTBKICTh JKUBUX JTMYUHOK OyJia BHSBIICHA Y IMOKMBHUX CEPEIOBHUINAX i3 V JOCIHITHOI TPYIIH,
JIe BMICT IpixKiB ctaHoBUB 4,4 % Bin macu. Bukopucranss 1,4; 2,4 ta 3,4 % IpixIKIB CIPUSIIO
3MEHIICHHIO KITbKOCTI 0co0uH Chironomus BignoBigHo B 3,7; 4,5 Tta 4,1 pasm.
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Tabmmug 2 — Kiaekicts auuunok Chironomus, M+m, n=6

[MepeBipka MOKMBHUX CEPEIOBHIL
I'pyna Yepes 3 nobu Yepes 6 1i6 Yepes 9 ni6
JKHBI HEXHBI KUBI HEXHBI JKHBI HEXHBI

KoHTpoJibHa 13,67+2,02 6,33+2,02 11,00+2,30 2,67+0,33 2,00+£2,00 9,00+3,00

I nocnigHa 6,67+0,67: 13,6740,33 3,000,005 3,67+0,67 - -

I nocninna 3,67+0,67: 16,33+0,67 1,3320,33 % 2,33+0,33 - -
III gocmimna 3,00+0,57* 17,0020,57 0,67+0,33 %% 2,20+0,88 - -
IV mocninna 3,330,330 16,6740,33 | 0,33+0,33# 2,70£1,00 - -

V nocninna 2,33+0,67 %% 17,67+0,67 - - - -

Ipumitka: * — P<0,05; #* — P<0,01; **% — P<0,001.

Ha 6 no0y xynbTHBYBaHHS BUSIBICHO MIPOAOBKEHHS HETATUBHOI il MiABUILECHHUX 103 APKIKIB Ha
xipoHomia. HaliBuina KijgbpKiCTh KHBHX JTUYMHOK Oyia BUsiBiIeHa y KoHTpoui. 3a no3u 0,4 % KinbKicTh
Chironomus y IO)KABHHX CEPEIOBHUINAX 3MEHIIIIIACE ¥ 3,7 pa3u MOPIBHIHO i3 KOHTPOJIEM. 332 BMICTY
1,4; 2,4 Tta 3,4 % mpiXIDKIB Y TIOXKUBHOMY CEPEIOBHUIII KiTBKICTh JIMYMHOK 3HU3WIACh V 8,27; 16,4 Ta
33,3 pa3u. Bukopucranus 4,4 % ApiKIDKIB MIPU3BETIO 10 3arku0eli yCiX TMYMHOK.

Ha 9 no0y BUSIBIEHO >KMBi TUUMHKH JIMIIEC Y KOHTPOJIBHOMY BapiaHTi, KiJIbKICTb JIMYWHOK MOPIB-
HSTHO 13 TIepeBipKoIo Ha 6 100y 3HU3HUIIACK ¥ 5,5 pasy.

TakyuM YMHOM BCTaHOBJIEHO, L0 3aCTOCYBaHHS BHUCOKHX 03 APKDKIB HETaTHBHO BIUIMBA€E Ha
KUTTENISUIBHICTS THYUHOK Chironomus. IIpuauHoIo 3arudeni XipoHOMiZ MoXxe OyTH YTBOPEHHS BYT-
JICKUCIIOTH 3a Jii APLKIKIB. 3aru0elb TMUNHOK Y KOHTPOJI MOXKIIMBO MOSICHUTH BIJCYTHICTIO aeparfii.

BucHoBku. Bucoki 103u IpiKIKIB 0e3 A0AaTKOBOI aeparlii 3yMOBIIIOIOTh 3ardOeiib JIMYMHOK
Chironomus. 3a 1o3u ApixIKiB 10 4,4 % 3aru0enb TMYNHOK HacTae 1o 6 100 KyabTUBYBaHHs. [lep-
CIIEKTHBHUM HAIIPSIMOM JTOCITIKEHHS € BCTAHOBJICHHS [Tii IPIKIDKIB Y HEBEIMKUX KITBKOCTSAX HA JKHUT-
TEMISIIBHICTE JIMUYNHKA Chironomus.
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Hccnenopanne Bo3aeiicTBUS BBICOKHX 103 NEKAPCKUX APOKiKeill B COCTaBe NMUTATEJIbHON cpelbl HA COCTOSIHHE
JmynHok Chironomus

C. B. Mep3aos, JI. I1. Kopoas-Be3nanas

OnHMM U3 UCTOYHUKOB MHUTATENBHBIX BEMIECTB Ul TUUUHOK Chironomus ecTh nekapckue Apoxoxku. OJHaKo B TOCTYII-
HOH JUTEepaType He BCTPEeUYaeTcs JaHHBIX OTHOCUTENIFHO BIIMSHUS MX BBICOKHX 103 HA Pa3BUTHE KYIbTYpEL.

IpencraBieHsl pe3ynbTaThl MCCICJOBAHUHM BIMSHUS PAa3HBIX YPOBHEH IEKApCKUX IPOXIKEH B COCTaBE IMTATEIBHON
cpenbl 6€3 TONONHUTEIBHON adpaniy Ha )KU3HEAEATeNbHOCTh TMIUHOK Chironomus.

BEIsIBIIEHO HEraTHBHOE BIMSIHUE BBICOKHX JI03 NIEKAPCKUX JIPO}OKEH Ha KyNbTypy. Y CTaHOBJIECHHAS IpsiMasi 3aKOHOMEp-
HOCTB: UeM BBICIIAs /1032 APOMOKEH TeM BBICIIAs CMEPTHOCTh JIMUMHOK. IIpu comepxumom nekapckux apoxokeit 4,4 % ot
Macchl MUTATEIbHON cpelbl Bce TMYMHKU morubatot Ha 4-6 cytku. [Ipu nose nexapckux apoxokei 0,4—3,4 % IUYUHKA BbI-
KHUBAIOT 0€3 OMOIHUTENBHON aspalun 10 7—8 CyTOK.

KnroueBble ciioBa: BEICOKUE J03bl, THUHMHKU Chironomus, NeKapckue APOXKH, MUTAaTeIbHAs CPe/a, BEBDKUBAHUE JTHUH-
HOK Chironomus.

Studying the influence of baking yeast high doses in the media on Chironomus larvae condition

S. Merzlov, L. Korol’-Bezpala

Baking yeast is one of the nutrients source for the Chironomus larvae. However, the available literature provides no data
on the high doses influence on the development of the culture.

The paper reveals the results of studying the impact of different levels of baking yeast in the nutrient medium without
additional aeration on the Chironomus larvae living.

The authors have found a negative impact of baking yeast high doses on the culture. A direct relation was revealed: the higher
was the yeast dose the higher was the larvae mortality. All the larvae die in 4-6 days under baking yeast content of 4.4 % in the nu-
trient medium weight. The larvae live for 7-8 days without additional aeration under the doses of 0.4-3.4 % of baking yeast.

Studying the issues of different types and ages of fish feeding make the basis for fisheries development. Providing fish
with the feed containing animal protein is very important nowadays since lack of protein in the fish diets reduces the produc-
tivity and causes the feed unjustified overspending and, thus, increases greatly the cost of fish.

Zoobenthos organisms living in water are closely linked to the abiotic factors of water environment, and their number af-
fects the performance of fish.

In recent decades hydrobiologist have actively begun researching the use of chironomids larvae, which are the main
component of benthos. Among zoobenthos most efficiently inducing the state of aquatic ecosystems are Chironomids, which
constitute about 25 % of aquatic fauna diversity, induce the condition of water fauna biodiversity most efficiently. They are
water bioindicators and make the feed object of fish fauna. They play a significant role in the transformation of organic mat-
ter in aquatic ecosystems. Chironomus larvae are the representatives of this gender.

Chironomus larva is biologically valuable food and protein source for many fish species off-spring that determines high
demand for this type of natural food.

Temperature, substrate nature and texture affect Chironomus larvae development and operation. To increase the content
of nitrogen compounds baking yeast is added to the nutrient medium.

According to some studies, the rate of yeast introduced before settling larvae in the culture medium is 100 g per 1 m?,
and another part of the yeast, 30—40 grams per 1m?, is introduced 10-12 days later.

Six groups — a control and five research ones were formed. Each group contained six nutrient media. The nutrient medi-
um was made from native silt selected from the bottom of the Ross River basin in Bila Tserkva town. Every environment was
inhabited by 20 larvae Chironomus sized 11-12 mm.

Each medium weighted 0.5 kg. The control group media was not added with the yeast. In the experimental group 1 the
culture medium contained 0.4 % of baking yeast. 1.4 and 2.4 % of yeast was added to the experimental groups 2 and 3 the
nutrient medium. 3.4 and 4.4 % of yeast were introduced into the nutritional environment of the experimental groups 4 and 5.

Nutrient medium was not aerated. The temperature in the room was maintained at 20 °C. The larvae were counted every
three days.

Checking the number of Chironomus larvae reveals that larvae deaths increases 3 days after adding the yeast and in-
creasing the amount of the investigated additive. The number of chironomids living individuals in the experimental group 1
was 51.2 % lower than in the control. The lowest number of live larvae was found in the experimental group 5 nutrient medi-
um where the content of the yeast was 4.4 % of the weight. Using 1.4 %, 2.4 % and 3.4 % of yeast contributed to reduced
number of Chironomus by 3.7; 4.5 and 4.1 times respectively.

Continuing the negative effect of high doses of yeast on chironomids on the 6th day of cultivation is revealed. The highest
number of live larvae was found in the control. A dose of 0.4 % resulted in 3.7 times decreased number of Chironomus in the nutri-
ent media as compared with the control. 1.4 %, 2.4 % and 3.4 % content of the yeast in the nutrient medium caused the decrease in
the number of larvae by 8.27; 16.4 and 33.3 times respectively. Using 4.4 % of yeast caused the death of all the larvae.

Live larvae were found only in the control variant 9 days later and the number of larvae compared with the one counted
6 days later decreased by 5.5 times.

Thus, it has been found that high doses of yeast affects adversely the living activity of Chironomus larvae. Carbon diox-
ide formation resulted by the yeast action is supposed to be the cause of chironomids death. The death of the larvae in the
control can be explained by non-aeration.

Key words: high doses, Chironomus larvae, baking yeast, nutrient medium, the Chironomus larvae survival.

Haoitiwna 04.10.2016 p.
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HEI[AHIKIBCI)KI/Iﬁ B. M., kanz. c.-T. HayK
bBinoyepxiscokuii HayionanvHull azpapHuti yHieepcumem

BILJIUB I'TIPOJIIBATY COE€BOI'O MOJIOKA
HA BUPOBHUITBO BI?KOJIMHUMU CIM’AAMHU
BOCKY TATOMOT'EHATY TPYTHEBUX JIMUYNHOK

BuB4€HO BIUIMB TiZpoiIi3aTy COEBOTO MOJIOKA HA BUPOOHMIITBO OXKOJMHMMH CiM’SIMH BOCKY Ta TOMOTI'€HATY TPYTHEBHX
JIMYUHOK.

Bmxonui cimM’1 mocnigHoi rpynu Bupobunu Ha 22,7 % 6ijblie TOMOTeHaTy TPYTHEBUX JIMUHMHOK MOPIBHSHO 3 iX aHao-
raMu KOHTPOJIbHOI rpymnu. ToOTo, miaroaiBist 6K riAPOIIi3aTOM COEBOTO MOJIOKA IMO3UTHBHO BIUIMHYJA HA BUPOOHHLITBO
niei 6inkoBoi mpoxykuii. BoxgHowac crocrepiranachk meBHa 3aI€XHICTh MK BOCKOBOIO NPOJYKTHBHICTIO OJUKOJIMHUX CiMeit
Ta Macoro 0OJIep>KaHOTO TOMOT€HATy TPYTHEBUX JMYMHOK. Tak 3a MiABUINEHHS BUPOOHUITBA O/ KOJIMHUMH CiM’SIMH BOCKY Ha
9.8 % crnioctepiranoch 301IBIIEHHS OJepKaHHSI TOMOT€HATy TPYTHEBHX JIMUUHOK Ha 22,7 %.

Bcranosneno, mo migroniBias OmKONMMHAX ciMed (epMEHTOBAHMM TiAPOINI3aTOM COEBOTO MOJIOKA B IE€Pioj HH3BKOTO
HAJXO/DKEHHS B THi3/la KBITKOBOTO IHJIKY HiJBUIY€e BUPOOHULITBO BOCKY Ta TOMOT€HATy TPYTHEBHUX JMYMHOK BiJIOBIZHO Ha
12,7122,7 %.

KurouoBi ciioBa: miaromisis O/pKONIMHAX CiMel, TOMOTEHAT TPYTHEBUX JTMIMHOK, OJDKOJIMHHN BiCK.

ITocTanoBka npoodJemu. [IpomyKitist 6KITHHUIITBA KOPUCTYETHCS IMTUPOKUM CTIEKTPOM BHKOPHC-
TaHHS Ta BUCOKHUM TIOMUTOM cepefl HaceleHHs. KoxHui BUI IPOAyKIlii OJKITEHUIITBA XapaKTepU3y-
€THCSI IEBHUM XIMIYHUM CKJIAZIOM Ta BIACTHBOCTSIMH, IO i BU3HAYA€E HAIPSIMHU HOT0 BUKOPHUCTaHHS.

Bigomo, 110 10 ckiaay BockKy BxomsaTh 300 pi3HHX PEYOBHH, OCHOBHHMH 3 SIKUX €: CKJIaaHi edipH,
BiJIbHI JKUPHI KHUCJIOTH, TpPaHMYHI BYTJIEBOJHI, MiHepanbHi (papOyBajbHI i apoMaTH4HiI PEYOBHHHU.
BmxonmuHMiA Bick MicTUTh Takox edipu 1epuHOBOI Kuciotu — 76,0 %, edipu xomectepuny — 1,0 %,
(dhapOysanbhi — 0,3 %, naktunu — 0,6 %, BinbHuii cuupt — 1,25 %, BibHI LIEPUHOBI KUCIOTH — 13,5 %,
ByraeBoHi — 10,5-13,5 % ta MminepanbHi nomimku — 1-2 %.

AHAI3 0CTaHHIX TOCTiKeHD i myOJTikamiii. bkonuHuil BiCK ITUPOKO 3aCTOCOBYIOTH OLIBIIE SIK Y
40 Taxy3sx MPOMHUCIIOBOCTI: y JIMBAPHINA CIpaBi, €IeKTPO-, TabBaHO-, TENe()OHO-, PATiOTEXHilll, TEKCTH-
JIBHIH, MIKIPSAHIN, aBiallifiHifA, MeTaaypriiHii, aBTOMOOLIbHIH, momirpadiynii, takodapOHil, ManepoBiii,
JIepeBOOOPOOHIH Ta THIIMX BHIAX IPOMHUCIOBOCTI Ta € BAXKJIMBOIO CHPOBHHOIO JIJISI MEIUITUHH [6].

T'omoreHaT TPyTHEBUX JIMUMHOK MICTHTH BYTJICBOJM, KUP, OLTOK, OpraHidHI KHUCIOTH, BITAMIHHU Ta
MiHEepaabHI PEUOBHHHU. BiH BUKOPHCTOBYETHCS CEpEll HACETICHHS MEPEBAKHO 3 JIIKYBAIBHOIO METOIO,
0COOJIMBO 33 TIOPYIICHD SHIOKPHHHOI CUCTEMH Ta 00MiHY pe4oBHH. BpaxoByro4r MOIUT Ha IFO MPO-
JOYKILil0, BAHUKae moTpeda y 30ibIeHHi 00csriB iioro BupobununTsa [1, 2].

Bigomo, 110 OMHUM 13 BaXXJIMBUX (aKTOPIB, AKI BIUIMBAIOTh HA IHTEHCHBHICTh BHIIJICHHS OKOa-
MU BOCKY Ta BUPOIIYBaHHs TPYTHEBUX JIUYUHOK € PiBEHb 3a0€3MeUCHHS iX OITKOBHM KOPMOM. 3a J0c-
TaTHHOT'O 3aHECEHHS OJKOJIAMHU KBITKOBOTO MWJIKY y THi3Jla CIIOCTEPIraeThCs IMiJBUIICHHS IHTCHCHB-
HOCT1 BHIUICHHSI BOCKY 1 BiJOYZIOBH CTUIBHHKIB, Ta BUPOIIyBaHHS TPYTHEBOTO pPO3IUIony. B ymoBax
MEIIOHOCHOI 0a3m YKpaiHH CIOCTEpIracThesl HEPIBHOMIPHICTh y 3a0€3MeUeHHl OKOMHNX CiMEi KBi-
TKOBUM THJIKOM, IO TIOB’S3aHO 3 MOTYXKHICTIO MEIOHOCHOI 0a3u, MepiojJoM aKTUBHOTO CE30HY, Ta
NpUPOTHO-KIIMaTHIHUMHE (hakTopamu. Lle sBHIE criocTepiraeThes HaifuacTine paHHLOI BECHOIO Ta B
ociuHif yac. ToMy, Ha IIPAKTHII YaCTO 3aCTOCOBYIOTH OCOOJIMBO HA MOYATKy aKTHBHOTO CE30HY YacT-
KOBi 3aMIHHUKHU O1JIKOBOTO KOPMY OJKiJ, 30KpeMa, KyKypya3sHe Ta BiBCsHE OOpOIIHO, XJT1i00meKapch-
Ki JpXKIDKI, OUIOK Ta >KOBTOK KypslOro SIHIS, 30MpaHe i Cyxe MOJOKO, COEBE OOpPOLIHO Ta MOJOYKO
tomo [1, 3, 4, 5].

Taki 3aMIHHAKH YaCTKOBO IIOTIOBHIOIOTH MOTPEOH OJDKIN y MOKUBHUX PEUYOBHHAX, IO ITiIBHIIYE
MEBHOIO MipOIO iX PO3BUTOK Ta MPOXYKTHBHICTh. HaliBuiy eekTUBHICTD MpH 3aMiHi KBITKOBOTO IH-
JIKY MITYYHAMH 3aMiHHUKaMH BHSIBIICHO 32 BUKOPHUCTAHHS CYyXUX IPLKIKIB. YCi iHII OiIKOBI 3aMiH-
HUKHA MalTh HHU3bKY €(DEKTHBHICTh BUKOPHUCTAHHS Yepe3 IMOraHy 3aCBOIOBAHICTh Ta BIACYTHICTD Jie-
akuX (EPMEHTIB y Okin. 30KpeMa BCTAHOBJICHO, IO PYHHYBaHHS OOOJIOHOK KPOXMAIBHHUX 3€PCH
OopoITHa, SKi MPEJCTABIICHI TMEePEBAXKHO IIETIOJIO3010, a TAKOK O/HKOIMHOTO OOHIKKS MUISIXOM IPO-
ImapyBaHHA Ta MOAPIOHEHHS MiABUITYE ¢(pEeKTUBHICTh BUKOPUCTAHHS IIBOTO KOpMY [7].

© HepawkiBebkuii B. M., 2016
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[Tormryku migBUIIEHHS] ¢EKTUBHOCTI BUKOPUCTAHHS 3aMiHHHUKIB OJDKOJMHOTO KOPMY aKTyasbHi 1
Ha cporozHi. Tomy Hama yBara Oysa 30cepekeHa Ha BUKOPHCTaHHI YaCTKOBHX 3aMiHHHUKIB, 30KpeMa
TiIpoi3aTy COEBOTO MOJIOKA, SIKE MPOMIILIO MONEpeHI0 (hepMEHTALIIO.

Mertoro pocaiazkeHb 0yjI0 BUBYMTH BIUIMB TiPOJIi3aTy COEBOTO MOJIOKA Ha BHPOOHHUIITBO OIKO-
JUHUMH CIM’ MU BOCKY Ta TOMOT€HATY TPYTHEBUX JINYHHOK.

Marepiaj i MeToguKa q0CiTKeHb. [|0CTi/DKEHHS 3 BUBYCHHS BOCKOBOI MPOJAYKTUBHOCTI OJIKO0-
JIUHAX CIMEH 3a MIATOIBII iX T1APOIIi3aTOM COEBOTO MOJIOKA MTPOBOIMIM Ha OJDKOJIMHHUX CIM X YKpa-
fHChKOT mopoau B ymoBax maciku COI «Bomoaumup» TuBpiBchkoro paiiony BiHamIbKOI 00MacTi.
BuBueHHsI BUpOOHHMIITBA BOCKY Ta TOMOTCHATY TPYTHEBUX JIMUMHOK MPOBOAMIH 3a MeTonukoro B.IL. Tlo-
mimyka [6]. BrokonuHi ciM’1 Oyu migidpaHi 3a 3aralbHONPUHHITOI METOAUKOIO 32 IPUHLUIIOM T'PYII-
aHaJIOTiB. 30KpeMa 3 BpaxyBaHHSIM CHJIU OKOJIMHUX CIMEH, KiJIBKOCTI BYTJICBOJHOTO Ta OLJIKOBOTO
KOpMY, IOpOAX OJKid, CHCTEM YTPUMAHHS Ta JOTJISIY.

Cuny OJUKONMMHUX CiME BH3HAYMIM HUISIXOM MiIPaxyHKY BYJIWYOK 3aiHATHX Omxonamu. Kinb-
KICTh BYTJICBOJHIO Ta OITKOBOTO KOPMY — IIJISIXOM 3BaXKyBaHHS Ha MpyKeHHX Barax. [lopomxy Omxkin
BCTAHOBJIIOBAJIU IIIIXOM OI[IHKH X eKcTep’ €pHUX Ta 010JI0rYHUX MOKAa3HHMKIB. YMOBH YTPUMaHHS Ta
JOTJISAY 3@ MiAAOCTIAHUME CiM’ IMH TIPOTSATOM MPOBEACHHS JOCTIHKEHb OYIH OZHAKOBi. XapaKkTepH-
CTHKA TIIOCTITHAX OKOJIMHUX CiMel HaBeJeHa B TaOmuIi 1.

Tabmuns 1 — XapakrepucTuka migaocaiiHuX 0/K0IMHUX cimMeit

KinpkicTb KopMy, KT Ki .
. JIBKICTH 3alieya-
Howmep Cucrema Toposa Cuna 61x0IrHOT 6i TAHOTO POBILIO
6,E[)KOJ'[I/IHO'1. CiM"l. ByJ'II/IKiB P CiM’T BYTJIEBOAHOTO 1JIKOBOT'O p 5 ay,
(mexm) (nepra) cM

Kontposs 27 nesxax Yipainceka 5.0 10,5 2,5 3258
CTeroBa

KonTposns 14 JIeHKAK Yipainceka 7,5 12,0 2,0 3120
CTEI1oBa

KonTposs 3 JIEKAK YxpaiHchka 6,0 12,0 2,0 2950
CTECIIoBa

KonTposs 8 JIeKAK Yxpaincoia 6,5 11,0 1,8 2258
CTECIIoBa

Kontposs 32 nexKaK Yipainceka 75 10,0 2.3 2140
CTermoBa

Tocrin 17 eKaK Yipainceka 7.0 11,5 2,0 2150
CTermoBa

Tlocrizn 19 eKaK Yipainceka 8,0 12,0 2,5 2208
CTeroBa

JTlocrin 21 JeKaK Yipainceka 75 11,0 2,0 3000
CTCIIoBa

JTlocrix 23 JekaK YipaiHceka 7.0 10,0 24 3170
CTEIIoBa

JTlocrix 28 JekaK YipaiHceka 55 12,0 2,1 3121
CTEIIoBa

OcHoBHI pe3yabTaTH AocaimkenHs. OnepxxaHi pe3yabTaTH JOCTIKCHb 3 BUBYCHHS BOCKOBOL
MPOAYKTHUBHOCTI O/DKOIMHUX CiMel HaBeAeH] B Tabmui 2.

3a pe3ynbTaTaMu NMPOBEACHUX IOCIIIKEHb BCTAHOBJICHO MEBHUM BIUIMB MiArOAIBII OMKiN Tigpo-
JI13aTOM CO€BOTO MOJIOKAa Ha BOCKOBY MPOIYKTHUBHICTD OJDKOIIMHUX CiMeH. Tak, 3a 3ro0BYBaHHS IThO-
ro KOpMy ODKOTMHHMM CiM’SIM CIIOCTEpIrajoch MiJBUIIECHHS BOCKOBOi MPOAYKTHBHOCTI 32 PaXxyHOK
BinOynoBu mTyyHOi BounHU Ha 13,6 %. Toxi sk 32 paxyHOK BiZOyZoBH OyIiBelbHHX PaMOK 301i11b-
IIICHHS. BUPOOHHUIITBA BOCKY OJIKOJHMHMMHM CiM’SIMH JOCIITHOI rpynu Oyjio B Mexkax 9,8 %. 3aranom
OKOJIMHI CIM’T JOCTIAHOT rpyHnu BUPOONSIOTh Ha 12,7 % Olibliie BaJIOBOTO BOCKY IMOPIBHSAHO 3 iX
aHaJIoraMu KOHTPOJIbHOI Ipynu. OgHOYACHO HEOOXiTHO BiAMITUTH 30epekeHHs TeHACHIII] 3aeKHOCTI
BOCKOBOI MPOAYKTUBHOCTI OKOJMHUX CIMEH Bix iX cuid. 30KpemMa OKOIUHI CiM’1, sIKi Ha MOYaTKy
JIOCTiAy Majau 8 BYJUYOK OJDKII y HOCTIAHIA rpyImi, BUPOOMIN Oijbllie BOCKY IMOPIBHSHO 3 THMH B
SIKUX KIUIBKICTh BYJIMUOK 3aiimana 5,5; 7,0 Ta 7,5 Bignosinuo Ha 27,9; 18,7 Ta 15,4 %. lloxiOHa Tenzae-
HITisl CHIOCTEpiraiacs i moa0 0/PKOIMHOI CiM’ 1 KOHTPOJIBHOI TPYIIH.
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Tabmuit 2 — BockoBa MpoAYKTHBHICTD O1KOTHHHX cimMeit

Bupoob )
Howmep 6mxommHOT KinbkicTs Bymu- - - upe J?CHO BOCRY. T .3a PAXYHOR
cini KiB (cr1a 6IK.) BiI0YOBH LITY4HOT Bi10y10BH OyiBeIbHUX BaJIOBE
' BOIIMHU pamMoK BHPOOHHUIITBO

27 5,0 280 84 364
14 7,5 350 80 430

3 6,0 280 65 345

8 6,5 280 115 395
32 7,5 350 105 455
Pazom 1o rpymi 1540 449 1989
Eocjl‘)’;ﬁi‘“’o“‘y 308437 89,8441 397,8+52
17 7,0 350 78 428

19 8,0 420 88 508
23 7,5 350 90 440
28 7,0 280 120 400
21 5,5 350 117 467
Pazom mo rpymi 1750 493 2243
B cepenrnomy 1o 350438 98,629 448,648
rpyil + 10 KOHTPOJII0

Tabmuist 3 — BUpOOHUITBO TOMOreHATY TPYTHEBHX JTHYUHOK OKOJUHUMU cCiM’IMH, T

I'pyna ta HOMED Bupo6iieno Bocky Bupob6neno romorenary
0/pK0IMHOT ciM 1 3a paxyHOK BinOyx. Oyu. TPYTHEBUX JINUUHOK
Kontponsua
27 84 140
14 80 152
3 65 108
8 115 102
32 105 105
Pazom mo rpymi 449 607
89,8+41 121,4+12
JHocmigna
17 78 130
19 88 160
23 90 140
28 120 160
21 117 155
Pazom mo rpymi 493 745
98629 149+14

Pesynbratu mociimkeHp HaBeICHI B TaOnHIl 3 MOKa3yrTh, M0 O/HKOIHMHI CiM’1 TOCTIAHOT Tpymu
BupoOuin Ha 22,7 % Oiybllle TOMOTeHATy TPYTHEBUX JTUYMHOK MOPIBHSIHO 3 X aHAJIOTaMU KOHTPOIIb-
HoI rpynu. ToOTOo, miAroaiBiIs OMKII TiIPOIi3aTOM COEBOTO MOJIOKA MMO3UTHBHO BILIMHYJIA HA BUPOO-
HUIITBO I1i€1 01IKOBOT poayKIii. BogHOYac crioctepiranack rmeBHa 3aJeXHICTh MiXK BOCKOBOIO TIPOJIY-
KTHUBHICTIO O/KOJIMHUX CiMel Ta Macoro OJIepKaHOI0 TOMOTEHATY TPYTHEBHX JIMUYMHOK. Tak 3a mij-
BHUIIICHHS BUPOOHUIITBA OPKOJIMHUX CiMel BOCKY Ha 9,8 % crocTepirajioch 301IbIIEHHS OCPyKaHHSI
TOMOT€HATy TPYTHEBUX JIMYMHOK Ha 22,7 %.

BucnoBku. Otxe, 3royBaHHsS (EPMEHTOBAHOTO TiJIPONI3aTy COEBOIO MOJOKA OKOIHMHUAM
CiM’sIM y TIepioJl HEJOCTATHROTO HAJAXOKEHHS y X THi3[a KBITKOBOTO MIJIKY CIIPHSUIO IiABUIIICHHIO
BHPOOJICHHS BOCKY Ta TOMOT'€HATy TPYTHEBUX JIMUYMHOK Ha 12,7 1 22,7 % BiAOBIAHO.
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Biausinne ruapoJsiM3aTa coeBOro MOJIOKa Ha NPOM3BOACTBO MYEJHHBIMH CeMbSIMH BOCKAa H FOMOI€HATAa TPyTHe-
BBIX JJHYHHOK

B. M. HepamkoBckuii

N3yueHo BausiHME THIPOIM3aTa COEBOrO MOJIOKA Ha MPOU3BOJICTBO MUEIHUHBIMU CEMbSMU BOCKAa U FOMOT€HATa TPyTHE-
BBIX JJUYUHOK.

[TuennHBIe CEMBU HCCIEOBATENLCKON IpyIbl Beipabotanu Ha 22,7 % Oonblie roMOreHaTa TPYTHEBBIX JIMYMHOK TI0
CPaBHEHHIO C MX aHAJIOTaMH KOHTPOJIbHOU Ipynmnbl. To ecTh, HOAKOPMKA MUl THAPOIU3aTOM COEBOTO MOJIOKA MOJI0KUTEIb-
HO BJIMSAET Ha IPOU3BOACTBO AaHHOH OenkoBoil npoaykiuu. Hapsny ¢ a3tum Habmronanach onpenesieHHas 3aBUCUMOCTh MEX-
Iy BOCKOBOI IPOM3BOANTEIBHOCTHIO ITYEIMHBIX CEMEl M Maccoi MOJIydeHHOI'O0 TOMOTeHaTa TPYTHEBBIX JMYMHOK. Tak 3a
MOBBIIICHNE MPOM3BOCTBA MUEIMHBIMU CEMbIMH Bocka Ha 9,8 % HaOM0anoch yBeIMYeHUE MOTYYEeHUs] TOMOTeHaTa TpyT-
HEBBIX TMYUHOK Ha 22,7 %.

Y CTaHOBJIEHO, YTO MOJKOPMKA MUCIUHBIX CeMei ()epMEHTATUBHBIM THIPOIM3aTOM COCBOTO MOJIOKA B TIEPHOJ HH3KOTO
MOCTYIJIEHUS B THE3/]a IBETOYHON IBUIBIBI TOBBIILIAET IPOMU3BOACTBO BOCKA U TOMOI'€HATa TPYTHEBBIX JINYMHOK COOTBETCT-
BeHHO Ha 12,7 1 22,7 %.

KiroueBble cj10Ba: NOAKOPMKA MUEIUHBIX CEMEH, TOMOT€HAT TPYTHEBbIX JINUMHOK, MYETTMHBIA BOCK.

Influence of hydrolysate of soya milk on the production of beeswax bee families and homogenate of drone larvae

V. Nedashkivskiy

The article is dedicated to the investigation of influence of hydrolysate of soya milk on the production of beeswax bee
families and homogenate of drone larvae.

The products of beekeeping are widely used and have a high demand among population. Every type of beekeeping
products is characterized by certain chemical composition and properties and it determines directions of their use.

It is known that wax contains 300 different substances, the main ones are: esters, free fatty acids, limiting hydrocarbons,
mineral, coloring and aromatic substances. Beeswax also contains esters of cerinic acid — 76.0 %, cholesterol esters — 1.0 %,
coloring — 0.3 %, lactate — 0.6 %, free alcohol — 1.25 %, free cerinic acid — 13.5 %, hydrocarbons — 10.5-13.5 % and mineral
impurities — 1.2 %.

Research to study wax productivity of bee colonies by feeding with hydrolyzed soy milk were performed on Ukrainian
breed colonies in the apiary SFG "Volodymyr" Tyvrivskiy region Vinnytsia region. Investigation of wax production and
homogenate of drone larvae were performed by the method of V.P. Polishchuk. Bee colonies were selected on the
conventional method on the basis of group-analogues. In particular with regard to the strength of bee colonies, the amount of
carbohydrate and protein feed, breed bees, systems of maintenance and care.

Bees from the experimental group produced 22.7 % more homogenate of drone larvae compared to their counterparts in
the control group. That is, the feeding bees with hydrolyzed soy milk positively influenced on the production of protein
products. At the same time it was observed a definite relationship between bees wax capacity and weight of the resulting
homogenate of drone larvae. So by increasing the production of bees wax on 9.8 % the increase of homogenate of drone
larvae on 22.7 % was observed.

It was found that feeding bees with fermented hydrolyzed soy milk during low pollen input in the slot increases the
production wax and drone larvae homogenate respectively on 12.7 % and 22.7 %.

Strength of bee colonies were identified by counting hives of busy bees. Amount of hydrocarbon and protein feed — by
weighing on scales. Breed of bees was established by assessing their exterior and biological indicators. Conditions of
maintenance and care of tested families during the research were the same.

The results of the studies found real impact of feeding bees with hydrolyzate soy milk on was productivity of bee
colonies. So, with feeding bees it was observed increase in wax productivity through artificial wax reconstruction by 13.6 %.
While the reconstruction by increasing production of building frames of bees from experimental group the increase of wax
productivity was within 9.8 %. Overall colonies from the research group produced 12.7 % more gross wax compared to their
counterparts from the control group.

At the same time it should be noted conservation trends depending wax productivity of bee colonies on their labor.
In particular colonies, which at the beginning of the experiment had 8 hives of bees in the experimental group produced more

81



TexHOAOTIS BUPOOHHUIITBA 1 TepepoOKH mpoAykLil TBapraHMIITBA, Ne 22016

wax than those where the number of hives 5.5; 7.0 and 7.5, respectively, on 27.9; 18.7 % and 15.4 %. A similar trend was
observed in the bee colonies from the control group.

Studies show that bee colonies from the research group produced 22.7 % more drone larvae homogenate compared to
their counterparts in the control group. That is, the feeding bees with hydrolyzed soy milk positively influenced on the
production of protein products. At the same time it was observed a definite relationship between wax productivity of bee
colonies and weight of the resulting homogenate drone larvae. So by increasing the production of bees wax on 9.8 % it was
observed increase of drone larvae homogenate on 22.7 %.

Key words: feeding bees, drone larvae homogenate, beeswax.
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®OPMYBAHHSA ITPUPOTHOI KOPMOBOI BA3H

3A PAXYHOK IINIAHKTOHHUX YI'PYIIOBAHb

HA JOCIIJHUX CTABAX BAT «CKBUPAIIJIEMPUBI"OCII»
3A BUPOIIYBAHHS IBOT'OJIITOK ITOMICHUX KOPOIIIB

Haseneni pe3ynbpTaTa rigpo0iosoriyHNX JOCTIKEHb IPHPOAHOI KopMoBoi 6a3u nocmigaux craBiB BAT «CkBuparuiem-
pHOTOCII» IPOTITOM BETETAllifHOTO CE30HY 3a BHPOIILYBAHHS IHOTOJITOK KOPOIIB, sIKI OyaM OTpHMaHI Bill CXpEI[yBaHHSI
MaJIOJTyCKaTOTO Ta HUBKIBCHKOTO BHYTPIIIHBOIIOPITHUX THUIIB YKPATHCHKHUX MOPI.

BusHaueHi OCHOBHI TipOXiMiuHi MOKa3HUKH SIKOCTI BOJH JOCIIHMX CTaBiB /Ul OLIHKH YMOB PO3BHTKY KOPMOBHX Op-
rani3miB. [IpoBeneHa OIiHKa sIKICHOTO Ta KiJIbKiCHOTO PO3MoAily (iTo- i 300IIaHKTOHY 3a Iepio/ BUPOLIYBaHHs KOPOIIB Ha
HepIIOMY POLi KUTTs. J{MHaMiKa PO3BUTKY INIAHKTOHHUX OPraHi3MiB HPOTATOM BEreTaliifHOro ce30Hy OyJa JOCTaTHBO CTa-
6ipHOI0. [HTEHCHBHHI PO3BUTOK NPUPOJHOI KOPMOBOI 0a3u Ha IMOYATKy Ce30HY OyB OOYMOBIICHHIl Ji€0 OpPraHiyHUX 100-
PHB Ta HE3HAYHUM BILIMBOM BHPOIYBaHOI puOH.

B ninomy anani3 TeMmnepaTypHOTo, IipOXiMI9HOTO i Tigpo6i0IOTiYHOr0 PEXUMIB JOCIIIHUX CTaBiB 3aCBIAUMB, IO BO-
HU OyJIH CIIPUSATIMBAMH JUI POCTY PHOH.

KurouoBi ciioBa: craBu, npupoHa KopMoBa 6a3a, (iTOIIAHKTOH, 300IUIAHKTOH, T1POXiMiUHI ITOKa3HUKH, IIOMICHI I10-
POIH KOPOTIiB.

IocranoBKka npodJemu. 3a BeleHHS puOOTOCIOAAPCHKOI AiSUIBHOCTI Ha BHYTPILIHIX BOAOKWMAX, Ba-
JKIIMBMM € TIPaBUIIbHE (hOPMYBaHHS IPHUPOIHOT KOPMOBOI 0a3u jis 00’ €KTIB BUPOIyBaHHs. Bu3HaueHHS
TEXHOJIOTIT TOMIBII PO, CKIaay KOMOIHOBAHHMX KOPMIB a00 KOpMOCyMilliel, (hopMyBaHHS palliOHy TOIIIO,
000B’SI3KOBO Ma€ CIIUPATHUCS HA PE3yIbTATH T1APOOiOIOrYHMX JOCIiHKeHb. YacTka IPUPOJHUX KOPMOBHX
OpraHi3MiB y BOJIOMMI 3a BUPOILYBaHHS KOPOIOBUX BUIIB pub Mae craHoBUTH He MeHIIe 20 % Bij 3arajib-
HOTO 00CSTY CITOXKHTOTO KOPMY 32 BEreTaIliiHUI Ce30H, IO TMPH CYYacHHX BUTpATaX Ha INTYYHI KOPMH
MO)KE 3HAYHO 3HU3UTH COOiBapTicTh puOHMIBKOT mponykuii [1, 2]. Hamn mocmimkeHns Oy cripsMoBaHi
Ha aHasi3 (opMyBaHHS IPUPOIHOI KOPMOBOI 0a3u 1 JMHAMIKY KiJIbKICHOTO Ta SIKICHOTO CKJIaay MOMyJIsiit
opraHi3MiB (iTo- 1 300IIIAHKTOHY Ha mociimaux craBax BAT «CkBupamieMpruoroct».

AHAaJi3 ocTaHHIX J0CTiTKeHb i myOaikamiii. Ha chorojHi y KOpOIiBHUITBI aKTyaTbHAM 3aJTAIIA€TH-
Csl IUTaHHsI CTBOPEHHSI CIIPUSITIIMBAX YMOB JUISl BUPOLTYBaHHSI pUOOIIOCaAKOBOTO MaTepially, o nepeada-
Ya€ He TUTbKU HASBHICTH JTOCTATHHOI KUIBKOCTI IUTITHHUKIB 1 PEMOHTHOTO Marepiaily, a W 3aCTOCYBaHHS
IHTCHCUBHHX TEXHOJIOTIH, SIKI BKJIFOUAIOTh METOHM ITiIBUIIICHHS PO3BHUTKY MPHUPOIHOI KOPMOBOI 0asu Ta
BEJICHHSI CUCTEMAaTUYHOTO KOHTPOJIFO TiIPOXIMIYHHUX 1 T1/Ipo0i0IOriYHIX MOKa3HUKIB [3].

3aranpHOBIZIOMO, IO BUIOBUH CKJIAJ 1 KUIBKICHI MMOKa3HUKU PO3BUTKY IIAHKTOHHUX OpPTraHi3MiB,
SIK 1 YMOBH HaBKOJIMIITHLOTO CEPEAOBHINA, CYTTEBO 3MIHIOIOTHCS ¥ Yaci. Ce30HHA TUHAMIKA PO3BUTKY
TUTAHKTOHHUX BOJOPOCTEH Yy BOAONMAaxX BH3HAYAETHCS PIYHUMH IHMKJIAMH TEMIEPATYPH, KUIBKICTO
OIOTCHHHX €JIEMEHTIB, TPO(QIYHIM CTATYyCOM BOJONMH, TIOINaHHSAM BOJOpOCTel Oe3XpeOeTHUMH, Tifl-
POJIOTIYHUMH YMOBaMH TOIIO [4—6].

© Omemxo M. O., Oaemko O. A., Measandenxo O. M., Bitiouskwnii B. C., Teiiko JI. M., 2016
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Pe3ynpraTi BUpONTyBaHHS IUIEMIHHUX IIBOTOJITOK KOPOIa 3HAYHOIO MIipOIO 3aJIeXkaTh Bij TIPOBE-
JIeHHS 3aXO0JiB iHTeHcHu(iKalii, sKi COpSAMOBaHI Ha MiJBUILEHHA HPUPOTHOI KOPMOBOi 0a3u CTaBiB.
Tpaguuiiiai 3axonu iHTeHCU}IKaLil BKIIOYAIOTh IPOBEICHHS arpOMeNTiOpaTHBHUX pOOIT Ha cTaBax Ta
BHECCHHSI OpraHiYHUX 1 MiHEpaIbHUX HOOPHWB. 3HAYHOTO 3POCTaHHS 6ioMacH 300IIaHKTOHY MOJKHA
JOCSTTH TaKOXX IMPOBEACHHAM IHTPOMYKIlI MaTo4HOI KynbTypu Daphnia magna (Straus) y CTaBU B
nepiof ix 3amutts [1].

Ha pict Ta BikuBaHHS KOPOIIa BIUIMBAIOTH HE TUTHKH HOTO TEHETHYHI OCOOIMBOCTI, a 1 yMOBH BHU-
pOIIYBaHHS, 30KpeMa, TeMIIepaTypHUH, T1IPOXIMIYHAN PEKHMH Ta PO3BUTOK MPUPOIHOT KOPMOBOI
6aszu [7, 8]. Takox pe3yibTaTH BHUPOLIYBAHHS 3HAYHOIO MipOI0 BH3HAYAIOTHCS TyCTOTOIO MOCAIKH
puo, SIKYy B CBOIO YEpry JIMITYIOTh PO3BUTOK MPUPOTHOI KOPMOBOI 0a3H Ta SIKICTh BOH, 110 3yMOBITIOE
BUXiJ pu0, iX Macy Ta puOonpoaAyKTHBHICTH [3]. B puOHUX rocnomapcTBax 3a BUPOILYBaHHS LIOTOJi-
TOK HE 3aBXIH 3BEPTAIOTh yBary Ha PO3BUTOK MPHUPOIHOT KOPMOBOI 0a3u Ta i CTUMYJIOBaHHS, ITIO
0COOJIMBO BKJTMBO HA IMOYATKY IEPiOAY BUPOIITYBAHHS.

Meta goc/ixKeHHs1 — IPOBECTU aHali3 (OpMyBaHHs MPUPOAHOI KOPMOBOI 0a3u JOCHTITHUX CTa-
BiB BAT «CkBupamieMprOroc» 3a 1mepioa BUPOITYBaHHS IIBOTOJIITOK TOMICHUX ITOPiJT KOPOTIA.

Marepiaj i MeToauka gociaixkenb. Bigbdip i 00poOKy mpo6 miist rigpoxiMigHOTO aHaAIi3y IIPOBO-
oy 3a MeToaukor Anbokia O.A. [9]. [NxpoGionorivHi JOCHIHKEHHS POBOIIN MOJEKAIHO MPO-
TSATOM BCHOTO BETeTAIlIITHOTO Iepioay BUPOITyBaHHS 3a MeToaukoro JKamina B.1. [9].

OcCHOBHI pe3yJabTaTH IOCTiIKeHHsI. 3 METOIO TTPOBEACHHS TOCTOBIPHOTO MOPIBHUIBHOTO BHPO-
LIyBaHHS LLOTOJITOK KOPOIa Pi3HOTO MOXOKEHHs, OYB 3aCTOCOBaHUI METO]I 3arajlbHOr0 KOHTPOJIIO,
SKHHA y OCTaHHI POKM HA0YB IIUPOKOT0 BUKOPHCTAHHS B MPAKTHIII CENEKIIMHNX poOiT. K KOHTpoIbHA
rpymna Oyiu BHKOPHUCTaHI KOPOIM HUBKIBCHKOTO BHYTPINTHBOIOPITHOTO THITY YKPAiHCHKOI JyCKaToi
TIOPOJIH, TIPH 3aralibHii rycToTi mocaaky 30 Tuc.ek3./ra. 3apubIeHHS TOCHTITHAX CTaBiB TPUI000BUMU
JTUYUHKaMH TpoBoauin 6 yepsHs 2016 p. (Tadm. 1).

Tabmuns 1 — 3apu6aenns gocainnux crapiB y rocnogapersi BAT «CxkBupamiempuérocn»

No . Ioma cragy, I'ycrora 3apuGneHHs
[ToxomKeHHsT KOpoTiB
CTaBy ra THC. €K3./Ta eK3./cTaB
1 HJIKxHJIK (koHTpOJIB) 0,03 30 1000
2 HJIK x HMK 0,03 30 1000

Mpumitkn: HIIK — HUBKIBCEKUH BHYTPINIHRONOPITHUHA THH yKpaiHCcbkoi mopoau koporna; HMK — HuBKiBchKuMid Maio-
JIyCKaTUH KOPOIL.

Bomy y BupoIyBasibHI CTaBHM MOYaiyd HAOMPATH 3a aBa IHI M0 3apubieHHs. [lepmr HiXX moTpanmuTu
y CTaB, BOJIa MPOXOMIA Yepe3 GUIbTpP, 3 METOI0 HEJOMYIIECHHS MMOTPAIUISTHHS Y BUPOIIYBaJlbHI CTaBU
MaJIOLIHHOI iXTiodayHt Ta iHIINX HeOakaHUX TiAPOOIOHTIB.

[IpoTsiroM BereTamiifHOTO MEPioay y JOCIITHUX CTABaX BUBYAIW MOKA3HUKH SKOCTI BOAM Ta TPHU-
ponHy KOpMOBY 0a3y. TemmnepaTypHHUIl Ta Ta30BHid PEKUMU CTaBiB OyJU CHPHSITINBI JUIsl POCTY Ta
PO3BHTKY MOJIOZII Kopota (puc. 1).
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Puc. 1. KpuBa KoJMBaHHA TeMIIepPAaTypH BOAHU JOCIIHHX CTaBiB.
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YV Bogi CTaBiB BU3HAYAIM BMICT OCHOBHUX KaTiOHIB Ta aHIOHIB, O10T€HHHUX €JIEMEHTIB, OPTaHigHO1
pedoBuHu (Tadmd. 2).

Tabmuns 2 — IoxkazHuky sikocTi Boau ctaBiB rocnogapersa BAT «CkBupaniempudrocn»

No craBy .
) C— I'’IK niis craBoBOi
1 2 BOIM
BopHeBwnii nokasHuk, pH 6,8-7,8 6,7-7,3 6,5-8.5
Bineanii amiax, MrN/a 0,008 0,003 1o 0,05
[lepmanranaTHa OKHCIMIOBaHICTh, MrO/I 10-14,1 9,1-15,2 10 15,0
BixpomaTHa okucimoBaHicTh, MrO/n 21,3-47,1 30,5-45,4 1o 50,0
Awmoniitauii asot, NH,*, MrN/n 0,30-0,60 0,44-0,71 1,0
Hitputn, NO,", MrN/n 0,06 0,014 0,1
Hitparu, NO;', MrN/x 0,13-0,37 0,11-0,30 2,0
Minepanbauii ocdop, PO43', mrP/n 0,2-0,45 0,12-0,27 0,5
3aranbHe 3ami30, Fe?t + Fe’*, mrFe/n 0,50-0,91 0,47-0,86 1,0
Kanbuiit, Ca®*, mr/n 43,2-58,1 51,1-60,0 40,0-60,0
Marsiit, Mg**, mr/n 21,2-26,1 17,8-25,7 15,0-30,0
Na* +K*, mr/n 8,4-56,9 16,1-41,7 1o 100
Iigpokap6onatu, HCO3', Mr/xa 101,3-221,3 123,5-198,6 1o 300
Xnopuau, Cl', mr/n 41,1-73,5 38,6-69,7 50,0-70,0
Cynbartu, SO, Mr/n 25,8-56,3 18,3-61,9 50,0-100,0
3aranbHa TBEPIICTh, MI-€KB./JT 4,3-4.,5 4,5-5,2 4,0-6,0
3aranpHa MiHepai3anis, Mr/i 301,2-444.6 298,9-485,5 500,0-600,0

3a kacuikamiero Anbokina O.A., Bojga Ha nochigHux ctaBax rocrnojgapcrsa BAT «CkBupariem-
PHOroCI» HAJICKHUTh JI0 T1IPOKapOOHATHOIO KJacy rpynu Kajbilito. KoHIeHTpalliss OCHOBHOT'O aHIOHY
rimpokapOoHaTy komuBanack B Mexax 101,3-221,3 mr/im, oCHOBHOTO KaTioHy Kanbliito — 43,2-60,0 mr/m.
BonHeBuii mokasHUK, MO0 XapaKTEpPH3y€e aKTHBHY PEaKIlil0 CEPeJOBHINA, KOJHMBABCS B MEXax BiJl
6,8 mo 8,0. 3HauHe MOCHJICHHS TEepMaHTaHATHOI OKHCIIOBAHOCTI CIIOCTEPITAIOCh Y CEPITHI-BEPECHI,
ocobmBo y ctaBi Ne 2, 3Ha"eHHs sKoro mocsrano 16,4 mr/m, a'y Ne 1 — 17,3 mr/n. Le 3ymoBneHo Ha-
TPOMAaKEHHSM MPOAYKTIB XKUTTEAISIIBHOCTI pUO Ta BiIAMHPaHHSAM BOAHOI pociuHHOCTI. KoHueHTpartis
aMOHIHHOTO a30TYy, CIIOJYKHU SKOTO YTBOPIOIOTHCS BHACIHIIOK PyHHYBaHHS Ta MiHEpai3arii opra-
HIYHUX OUIKOBUX PEUOBHH, IPOTATOM BETeTAIITHOTO Ce30HYy KonmBanach y mexkax 0,30-0,78 mrN/i i
He nepesumtyBana I'JIK. Konuentpanii nirpatHoro azorty 3Haxoawnmuck y mexax 0,014—0,09 mrN/m,
[0 € JOMYCTUMUM JIJIsi BUPOIIYBIBHUX KopomnoBux cTaBiB. Konnenrparis 0,12-0,45 mrP/n Bka-
3y€ Mpo HecTady MiHepaabHOro ¢ochopy, ONTUMAILHUM PIBHEM SIKOTO IS 3a0€3MCUYCHHS 1HTEH-
CHUBHOTO PO3BUTKY KOpMOBOi 0a3u BBaxaeThcs 0,50 mrP/n. Hesnaune nepesuiuenns ['IK 3a Bwmic-
TOM 3aiiza 0yno 3agikcoBaHo y ctaBi Ne 1 — y numnHi-cepmHi.

XJIOpUIH € TOJIOBHOIO CKJIAJOBOIO YACTHHOIO COJICH MOPCHKOI BOJIH; B MPICHI BOHU HAasABHI ¥
HEBEJIUKUX KUIBKOCTSAX. SIKIIO 3a TiApOTEOJIOTiYHUMH YMOBAMH MiCIIEBOCTI HE OUIKY€ETHCS ITiIBHU-
IICHHS BMICTY XJIOPHU/IiB, TaKe SBUIIE BKAa3ye Ha 3a0pyAHEHHS CTIYHUMHU BoJaMu. B Hammx moci-
nax nepesunieHHs ['JIK 3a BMicToM XJIOpuaiB crocTepiraiock HaBecHi — 76,9—71,3 mr/i, o Mo-
JKJTUBO TIOB’ S13aHO 3 MOMAJaHHAM 3a0pyIHEHHUX TaJuX BOJ 10 €KCIIEPHUMEHTAIBFHUX CTaBiB.

TakuMm 4MHOM, B LIJIOMY, MO’KHA BBaXKaTH, 110 Boja jociigaux craBiB BAT «CkBuparmiempuo-
rocm» BiNOBiZja€ BUMOTaM IIOJ0 BHPOIIYBaHHS KOPOMOBUX BHIIB puO. Ilpu mpomy, icTOTHHX Bia-
MIHHOCTEH y BOJI OKpEMHX AOCIITHUX CTaBiB HE 3a(iKCOBAHO.

Bingbip ta 00poOKy TiapoOiosoridHuX Mpo0 MPOBOIMIM pa3 y JAeKamy MPOTATOM BCHOTO BeTeTa-
niiHOTO TIEepioAy. JJuHAMIKy 300IIaHKTOHY Ta 3000€HTOCY y JBOX JOCIHIJHUX CTaBax, I¢ yTPUMYyBa-
JIUCH IILOTOJIITKH Pi3HOTO T€HE3NCY, IOJIaHO Ha PUCYHKY 2.

JluHaMmika PO3BUTKY 300IUIAHKTOHY IPOTAIOM BEreTaIliiHOrO Ce30HYy Oyja ITOCTaTHBO CTadilb-
HOK. [HTEeHCUBHUI PO3BUTOK MPHUPOTHOI KOPMOBOI 0a3u Ha MOYATKY CE30HY OyB OOYMOBIICHHIA €0
OpraHiyHux AOOpHB Ta HE3HAUYHUM BIUIMBOM BHUpOILyBaHOi puOu. Jlami, 3 HapomryBaHHsAM Oiomacu

84



TexHOAOTIA BUPOOHUITTBA 1 ITepepoOKH IpoAyKil TBapuaHnIrTBa, Ne 2’2016

pubH y cTaBax, KOpMoBa 0a3a BUKOPHCTOBYBajacs y OUIBIIIH KIJIBKOCTI, 110 IPU3BOAMIIO 0 MOCTYIIO-
BOTO 11 3BMEHIIEHHS.
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Puc. 2. Ilunamika 6ioMacH 300ILIAHKTOHY AOCJHiIHHX CTABiB.

CepenHbOCE30HHA OioMaca Ta YMCENbHICTh 300IUIAHKTOHY Y JOCHIHUX CTaBax Oyia OJU3BKOIO 3a
spaueHHsMH — 7,70-8,88 r/m’. HaiiBHIiny cepeqHbOCE30HHY 06iOMAcy 300IUIAHKTOHY 3adiKCOBAHO B
ctaBy Ne 1 — 8,882 r/M’, y IKOMY BHPOIILYBAIIA KOPOIIIB KOHTPOJILHOI 'PYIH, HAHHMIKYY B cTaBy Ne 2 —
7,7 T/M° 3 HBOTOIITKAME koponiB HJIK x HMK.

300IIaHKTOH JOCIITHUX CTaBiB CKJIAaBCs IIEPEBAXKHO 3 MPECTABHUKIB HAHOIBIIT MACOBUX BHIIB
Cladocera (Daphnia magna, D. longispina, Moina rectirostris, Bosmina longirostris), Copepoda
(Cyclops sp.).

VY TpaBHi-uepBHi 3HAUHY YacTHHY y 0ioMaci 300TUIaHKTOHY CKJIAJANN MPEICTaBHUKH T'JULICTOBYCHX
pakonoaiOHuX, nepeBaxkHo D. longispina; Ta BeciaoHori pakonoaiouHi: Cyclop sp. Ha mouatky JumHs Ta
MPOTSTOM CEpIHs y 3arayibHiid 0iomMaci 300IUIaHKTOHY 3adiKCcOBaHi MPEACTaBHUKW TPYMH KOJOBEPTOK:
Brachionus diversicornis, Br. falcatus, Euchlanis sp.; TiuscroByci pakonofniOHi: Bosmina longirostris,
Alona sp., Scapholeberis mucronata; Ta BeciaoHori pakonoaioui: Cyclop sp. Y BepecHi OCHOBHY YaCTHHY
300IUIaHKTOHY CKJIaJaJId KOIEOAi0HI Ta HEeCTaTEBO3PLII CTa il BECIIOHOIHX PAKOIMOIIOHHUX.

XapakTepu3yrouH KiTbKICHHI PO3BUTOK 300IUIAHKTOHY B JOCTIIHAX CTaBaX, MOXKHA CKa3aTH, IO B
TpaBHI KUIBKICTh TI/UISCTOBYCUX PaKomoAiOHUX B cTaBax ckimangana 380,5; 415,2 tuc. ex3./M° 3a Gioma-
cn 9,1; 7,9 r/m° Bianosiguo (tadir. 3).

Tabnuus 3 — JIuHamika KiIbKiCHOr0 PO3BHTKY 300IIAHKTOHY JOCJTITHUX CTaBiB*

Micsits I'pyna opranizmis Besoro
Rotatoria Copepoda Cladocera
Cras Ne 1
Tpasens 0/0 436,4/4,7 380,5/9,1 816,9/13,8
UepseHb 0/0 593,2/6,37 317,8/7,6 911,0/14,3
Jlunens 4,6/0,03 683,3/8,0 99,3/1,92 787,2/9,97
CepneHb 57,5/0,1 619,7/7,52 46,5/0,98 723,7/8,6
Bepecenb 61,3/0,12 330,2/5,04 30,3/0,64 421,8/6,13
CeperHe 3a ce30H 24,68/0,05 532,6/6,33 174,9/4,05 732,2/10,56
CraB Ne 2
Tpasens 0/0 464,3/5,0 415,2/7,9 879,5/12,9
YepseHb 0/0 540,1/5,87 353,7/6,73 893,8/12,67
Jlunens 6/0,01 614,1/7,19 110,7/2,14 730,8/9,33
CeprnieHb 60,1/0,09 501,3/7,5 128,6/1,34 690,0/8,93
Bepecenb 66,6/0,12 299,3/4,63 102,7/1,07 468,6/5,77
CepenHe 3a ce30H 26,5/0,05 483,8/6,03 222,2/3,83 732,5/9,92

I pumiTka. B YHCENBHIKY — KiNBKICTh OPraHi3MiB, THC. €K3./M°; B 3HAMEHHHKY — 6iomaca, I/m’.
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B GimpmiocTi BUMAAKIB BXKE B JIMITHI IMOYajia 3MEHITYBATUCh YHCEIBHICTD TULIICTOBYCHX PAKOIIO-
IiOHWX, aJie IPU [IbOMY 3pOCTalla KiJIbKiCTb BECIIOHOTUX padKiB. B miloMy B IbOMY MicCsIli 300ILTaHK-
TOH y cTaBax OyB moOpe po3BuHeHmid. UmcenbHicTh mocsrana 787,2; 730,2 TI/IC.CK3./M3, 3a Oiomacu
9,97; 9,33 r/m’ BifmoBiaHO 10 cTaBiB. B cepeaHboMy 6ioMaca 300IIAHKTOHY B JOCIIIKyBaHHX CTaBax
y Tiepion BUpoITyBaHHS pubu cranosmia: 10,56; 9,92 /M’ 3a uncenbuocti 732,2; 732,5 THC.€K3./M°
BIJIITOBIHO.

BuBdeHHs BUAOBOTO cKiIamy (GiTOMIAHKTOHY IOKa3ajo, IO BiH OyB MpeICTaBICHUI: TiaTOMOBH-
MU BoJopocTsMu (6 BHIIB), 3eeHUMH (5 BUIIB), CHHbO3EJICHUMU (47 BUIIB), EBIIICHOBUMH (2 BUIM),
nippoditoBumu (2 BuaH), x0oBTO-3eNeHUMH (1 BH) 1 30700TUCTHMH (3 BUaM). MacoBUil pO3BUTOK CH-
HBO3EJICHUX BOJIOPOCTEH MPUIIAB HA KiHEIb YEPBHS — MOYATOK JAMHS. [Ipyu boMy CHHBO3EIIEH] BOJIO-
pocri (uianobakrepii) ckmaau nonan 90 % Bia 3araigbHOI OiomMacH (iTOIUIaHKTOHY. BoHu Oyiu mpen-
craBieHi Aphanizomenon flosaquae y cynpoBomi Microcystis aeruginosa, Anabaena flosaquae i
Phormidium frigidum.

YucenpHICTE MIKPOBOJAOPOCTEH Ha JOCIHITHUX CTaBax IO MICAISX BETETAIlIMHOTO TEPIOAY 3aH-
mayiacsl BiTHOCHO CTaOUTBHOI0. Y PO3BUTKY BOJOPOCTEH y BOAOWMAX MPOCITIIKYETHCS YiTKAa CE30HHA
nquHamika. Ce30HHUI PO3BUTOK BOJOPOCTEH MOYMHAETHCS B TPABHI 1 3aKiHUYEThCs Y BepecHi. Haitau-
JKYi MOKA3HUKH YMCEIBHOCTI (hiTOIIAHKTOHY OYJIM paHHBOIO BECHOIO (Oepe3eHb, KBITEHbB) 1 B CEpPeInHI
oceHi (’koBTeHb). HaiiOinpia 4uCENbHICTh KIITHH (ITOIUIAHKTOHY Oyjia B CEpHHI 1 B CepeaHBOMY
cknana 20,5 Tuc. Ki./mi, a HaltHKYa — B TpaBHi (2,8 THC. Ki1./MiT).

BucnoBku. B ninomy aHaini3 TemneparypHOro, TipoXiMi4HOTO i ripobioNoriYHOro peKuMiB A0-
CIITHUX CTaBiB 3aCBITIMB, 1110 BOHK OYJIM CIIPUATIMBUMHE JIJIST POCTY pUOH.

Bona Ha mocnmigaux craBax rocnogapctBa BAT «CkBupammieMpuOroc» HaJICKHUTh JI0 TiApOKap-
OOHATHOTO KJIaCcy TPYINHU Kaubllito. /IMHaMika PO3BHUTKY IIAHKTOHHUX OPraHi3MiB MPOTSITOM Berera-
IIHHOTO Ce30Hy Oyira OCTaTHhO CTA0IIHHOI. [HTEHCHBHUN PO3BUTOK MPHPOAHOI KOPMOBOI 0a3u Ha
MOYaTKy CEe30HYy OyB OOyYMOBIICHUH II€I0 OpraHiYHUX MOOPWB Ta HE3HAYHWM BILTHBOM BHPOIIYBAaHOI
pubu. ami, 3 HapomyBaHHsIM Oiomacu pubu y cTaBax, KOpMoBa 0a3a BUKOPHUCTOBYBajacs y OinbLIii
KUTBKOCTI, 1[0 CHPUYMHUIIO TIOCTYTIOBE 11 3MEHIITYBaHHSL.

IlepcrieKTHROIO MOAABITNX AOCIIIKEHDh € BUBYCHHSI T1Ap0o010JIOTIYHOTO PEXUMY CTaBiB 3a BUPO-
IIyBaHHS PUOM HA JIPYTOMY i TPETHOMY POKaX KUTTSL.
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@®opMHPOBAHUE €CTECTBEHHON KOPMOBOM 0a3bl 32 CYeT IUIAHKTOHHBIX O00beIMHEHHH Ha ONBITHBIX NPYyJax Ha
BAT «CxBupamieMpu0rocmn» npy BbIPAIIUBAHUH CEr0JeTOK CMEIIAHHBIX KApIOB

M. A. Oaemiko, A. A. Oaemxko, A. H. Measauuenko, B. C. butoukuii, JI. H. Teiiko

IpuBeneHs! pe3ynbTaThl THAPOOHOIOTHIECKHX HCCIEIOBAHUH €CTECTBCHHON KOPMOBOH 0a3bl ONBITHBIX NpynoB BAT
«CkBupaniaeMpuOrocn» Ha MPOTSHKEHUH BETETALIMOHHOTO CE30HA MPH BBIPAIIMBAHUU CETrOJETOK Kapra, KOTOpble OBUIH MO-
Jy4eHbI IyTeM CKPEIUBAHHs MaJOUelIyf{4aToro 1 HUBKMBCKOTO BHYTPHIIOPOAHBIX TUIIOB YKPAWHCKUX TTOPOJI.

OmnpefeneHsl OCHOBHbIE THAPOXUMUYECKHE MOKA3aTeNId KaueCTBa BOABI ONBITHBIX MPYIOB AJISI OLEHKH YCIOBUH pa3BH-
TSI KOPMOBBIX OpraHu3MoB. IIpoBefeHa oleHKa KaueCTBEHHOTO U KOJMYECTBEHHOTO pacipeeeH st GUTo- 1 300IIaHKTOHA
3a MEepHOJl BRIPAIIMBAHKS KapIIOB HAa TIEPBOM roAy >KH3HU. JlMHAMUKa pa3BUTHUs MIAHKTOHHBIX OPTaHU3MOB Ha MPOTSKEHUU
BETeTAIlMOHHOTO Ce30Ha ObLIAa IOCTaTOYHO crabmibHa. VIHTEHCHBHOE pa3BUTHE €CTECTBEHHOI KOPMOBOI 0a3bl B Hadale
Ce30Ha ONPEJeISUIOCh ACHCTBHEM OPTaHNYECKHUX yIOOpeHHi 1 He3HAYNTENbHBIM BIMSIHAEM BBIPAIIUBACMON PHIOBL.

B nenom, ananms TemnepaTypHOro, THAPOXUMHUYECKOTO W I'HAPOOHOIOTHUECKOTO PEXUMOB OIBITHBIX NIPYIOB 3aCBHC-
TEJILCTBOBAJI, YTO OHH OBLIM OJIAarONPUATHBIME JUIS POCTA PHIOBL.

KnroueBble cioBa: mpy/pl, eCTeCTBEHHAss KOPMOBas 6a3a, THAPOXUMHUYECKHE MOKa3aTent, (QUTOMIAHKTOH, 300TLIaHK-
TOH, CMEIIAHHBIE MOPOJIBI KAPIIOB.

Formation of natural fodder due to plankton communities in experimental ponds of '"Skvyra Fish breeding
farm'' during growing local carps

M. Oleshko, O. Oleshko, O. Melnichenko, V. Bityutskyi, L. Geiko

To maintain fisheries in the inland waters, it is important proper formation of natural fodder for cultivation facilities. De-
fining technology of fish feeding, or combined fodder mixture, forming diet, etc., have to be based on the results of hydro
biological studies. The share of natural forage organisms in the pond for growing carp species should be at least 20 % of the
total consumption of feed during the growing season, which at current expenditure on artificial feed can significantly reduce
the cost of fish-breeding products.

The selection and processing of samples for hydrochemical analysis was carried out by the Alokina O.A. method. Hy-
drobiological studies were conducted each decade during the growing season of cultivation by the Zhadina V.I. method.

In order to conduct reliable comparative of carp cultivation of different origin, a method of common control was used,
which in recent years has been widely used in practical breeding work. Carps of Ukrainian scaly species were used as a con-
trol group with a total planting density of 30 thousand of samples per hectare. Stocking ponds with three-days old larvae was
conducted in June 6, 2016.

Water in the cultivating ponds began collecting two days before stocking. Before water gets into the pond, it water pass-
es through the filter, in order to avoid entering into the ponds low-grade fish fauna and other unwanted aquatic organisms.

By the classification of O.A. Alokin the water in the research ponds of "Skvyra fish breeding farm" belongs to hydrocar-
bon class of calcium.

The dynamics of zooplankton during the growing season has been quite stable. Intensive development of natural fodder
at the beginning of the season was due to the influence of organic fertilizers and little influence of grown fish. Further, the
build-up of biomass of fish in ponds, forage was used in a large amount that led to its gradual decreasing.

Zooplankton of research ponds consisted mainly of representatives of the most common species of Cladocera (Daph-
niamagna, D. longispina, Moinarectirostris, Bosminalongirostris), Copepoda (Cyclopssp.).

Describing the quantitative development of zooplankton in experimental ponds it should be noted that in May the num-
ber of cladocera crustaceans in ponds was 380.5; 415.2 thousand of samples/m® at biomass 9.1; 7.9 g/m’ respectively.

In most cases in July it was noted a reduction of the number of cladocera crustaceans, but the number of copepods
was growing. In general in this month zooplankton in the ponds was well developed. The amount reached 787.2; 730.2
thousand of samples/m’ at biomass 9.97; 9.33 g/m® according to the ponds. On average biomass of zooplankton in the
ponds investigated during the fish breeding was: 10.56; 9.92 g/m’ for the number 732.2; 732.5 thousand of samples/m’
respectively.

Study of the species composition of phytoplankton showed that it was submitted, diatoms (6 species), green (5 species),
blue-green (47 species), euglenids (2 species), yellow-green (1 kind ) and gold (3 species). The mass development of blue-
green algae was in late June — early July. This cyanobacteria accounted for over 90 % of the total biomass of phytoplankton.
They were presented by Aphanizomenon flosaquae accompanied with Microcystis aeruginosa, Anabaena flosaquae and
Phormidium frigidum.
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The number of microalgae in the research ponds during the month of growing period was relatively stable. In the devel-
opment of algae in water traced a clear seasonal trend. Seasonal algae growth begins in May and ends in September. The
lowest number of indicators of phytoplankton was in the early spring (March, April) and in the middle of autumn (October).
The largest number of phytoplankton cells was in August and averaged 20.5 thousand of cells/ml and the lowest — in May
(2.8 thousand of cells/ml).

In general, analysis of temperature, hydrochemical and hydrobiological regimes of experimental ponds showed that they
were favorable to the growth of fish. The prospect of further research is to study the hydrobiological regime for fish breeding
ponds in the second and third years of life.

Key words: ponds, natural forage, phytoplankton, zooplankton, hydro-chemical indicators, local species of carps.
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Xapxkigcokuii HayioHATbHUL MeXHIYHULL YHIgepcumem
cinbebko2o eocnooapemea imeni Ilempa Bacunenka
Paliy.andriy @ukr.net

JOCJIJUKEHHSA ITPOLECY YTBOPEHHA 3ABPYJHEHD
HA JTIOIJIbHO-MOJIOYHOMY OBJIAJTHAHHI

IIpn KOoHTAaKTi MOJIOKA 3 OBEPXHEIO JOLNFHOTO OOJAaIHAHHS B IIPOLECi NOTHHS BUHHUKAE afre3iifHa B3aeMomis OLIKOBO-
JKHPOBHUX YaCTHHOK MOJIOKA. B pe3ysbrarti 1€l B3aeMOii micisi KOXKHOTO JOTHHS Ha pOOOUYMX MOBEPXHSIX 00NaJHAHHS YTBO-
PIOIOTBCS MOJIOUHI GiOIUTIBKH, L0 € MMOYKHMBHUM CEPEIOBHUILEM Ul PO3MHOKEHHS LIKi[UTUBUX MiKpOOPTaHi3MiB.

Cnoci6 mocipKeHHs poLiecy YTBOPEHHs Oi0IUIIBKOBUX 3a0pyIHEHb 3 MOJIOKA Mepeadadae 3acToCyBaHHs HUTI(pOBAHMX
IUIACTHH 3 Xap4oBOl HepkaBiro4oi ctami po3MipoM 80x40X2 MM, siKi MiATAIOTHCS 3a0pYyAHEHHIO MOJIOKOM mpoTsrom 10 ro-
uH 3a temneparypu 20-23 °C ta HacTynHUM MOPIBHSHHSM 3a Macolo 3 He3a0pyIHEHHMHM 3pa3KaMH, IO Jla€ MOXKIJIUBICTh
JUISL KO>KHOTO BHJTY MOJIOKA JJOCIIJUKYBATH TIPOIEC YTBOPEHHS MOJIOYHUX GiOTUIIBOK.

KurouoBi ciioBa: Mooko, 10ibHE 00NIaIHAHHS, 3a0pyIHEHHS, O10TUTIBKa, CIIOCIO.

IMocTaHoBKa npodjeMn, aHAJTI3 OCTAHHIX AOCTiIzKeHb i MyOJikanii. 3a ocTaHHI POKU BITUM3-
HSIHE MOJIOYHE CKOTapCTBO 3a3HAJIO ICTOTHHUX 3MiH. TeXHOJIOTiYHa MOICPHI3aIis Tay3i 3MIHCHIOETHCS
3HAYHO BUIIMMHU TEMIAMH, OCKUTLKH HHHI IOCTATHRO IIUPOKO 3aCTOCOBYIOTHCS Pi3HI iIHHOBAIIIMHI Te-
XHOJIOTI1 TOTHHS Ta CIOCOOW YTpUMaHHS TBapHH.

Cepen TTOKa3HHUKIB SIKOCTI MOJIOKA, II0 BH3HAYAIOTH HOTO TEXHOJIOTIYHI BIACTHBOCTI, SIK CHPOBHHHM
JUISL TIOAAITBINOT TIepepOOKH, HAWBAKIIUBIIINM € OakTepiaibHa 3a0pyaHEeHICTh. 1leit moka3HuK mpaKTH-
YHO MOBHICTIO 3aJIS)KHTH BiJl IBOX 30BHIIIHIX YAHHUKIB: CAHITAPHOTO CTaHY JOIIBHOTO O0JIaTHAHHS Ta
0XOJIOKEHHS MoJIoKa [1, 2].

Binomo, 110 3 BuMeHi (i310J0TiYHO 310POBOI KOPOBH MOJIOKO BUXOIUThH MPAKTHYHO aCEIITHYHUM.
B 1 M takoro monoka HamiuyeTbest Beboro 800—1200 mikpoopranizmiB. OnHak, 3a IonajaHHs B 30B-
HIIIHE CEpeAOBUILE, BOHO 3a0pyIHIOETHCS MIKpPOOPraHi3sMaMH, MICIsl YOTO BiAHOBHUTH SIKICTH MOJIOKA
BXKE MPAKTUYHO HEMOXUTHBO. [10TiM y Mipy HOCTyHaHHS MOJIOKA IO JOLTBHIA CHCTEMi BiIOyBa€THCS
foro OakTepiaiabHe OOCIMEHIHHS, i 10 TOTO MOMEHTY, KOJIX BOHO IMOTPAIUISE B MOJIOKOTIpUMAY, B
HBOMY BXe chopMoBaHa meBHaA MiKpodJiopa, SKiCHUH 1 KUTbKICHHH CKJIa] SIKOi BIUIMBAE HA CaHITApHO-
TITIEHIYHI TTOKa3HUKH CHPOBUHU TIPH 3/1a4l HOTO Ha MepepoOKy. Takum YMHOM, MOKHA CTBEPIKYBATH,
1[0 OCHOBHUM YHHHUKOM, SIKUI BU3HAYA€ SIKICTh MOJIOKA, € PIBEHh BMICTY MTATOTEHHUX MIKpOOpTaHi3-
MiB Ha TIOBEPXHi JOITBHO-MOJIOYHOTO 00nanHanHs [3, 7].

Ha crorosHi B OiIBIIIOCTI BUITA/IKIB BUPOOHUIITBO MOJIOKA OB’ SI3aHO 3 BEIMKUMU BUTPATaMU €Jie-
KTPOEHEPTii, Mparti i KOIITIB, B 3B’ 53Ky 3 THUM, IO AOLILHE 00JIaqHAHHS HEOOXITHO MUTH 1 Ie31HGIKY-
BaTU TICIII KOXXHOTO BUKOPUCTaHHS. BaKIMBO CKOpPOTHTH 4Yac TPOBEIACHHS IUX OIEpallil,
00’ €qHaBIIN iX 1 IpH IbOMY 30€pirmy ix eeKTUBHICTh, THM CAMUM 3HU3UBIIHN BUTPATY €JEKTPOCHEP-
rii, Bogu 1 MuitHUX 3aco0iB. EKOHOMIYHO MOIIBHO BUKOPHUCTOBYBATH CydacHI MUHHO-IE31H(IKYI0Ui
3aco01 1 BCTAHOBUTH TSI HUX OOTPYHTOBAHI PEXKMMH CaHITApHOT OOPOOKH MOTTEHOTO OOJIagHAHHS B
yMoBax KOHKpeTHO1 pepmu [8—11].

© NMaaiii A. IT., 2016
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OmauM 3 aKTyaabHUX IHTaHb, 32 SKUMH PO3TIANAETHCSA IMPpoOJieMa, € BIACYTHICTH EKCIIpec-
METO/IiB OIIHKYA CAHITAPHOTO CTaHY MOLIBHOTO 00JaTHAHHSI, a TAKOX iHPOpMAIlisi CTOCOBHO MEXaHi3-
My yTBOpEHHS 3a0pyJHEHb Ha JOiTbHO-MOJIOYHOMY oOnanHanHi [12].

MeTo10 TOCITIHKEHB OYII0 MiABHINEHHS SKOCTI 0IePKYBaHOT'O MOJIOKA 32 PaXyHOK BJIOCKOHAJICHHS
CIIOCO0IB OIIHKK SKOCTI OYMINCHHS MOJIOYHUX JIHIN 3 BUSABICHHSAM MEXaHI3My YTBOPCHHS 3a0pyI-
HEHb, IHTEHCUIKaIlii OYUIIECHHS JOUIBPHOTO OOJIAJHAHHS 3 BUKOPUCTAHHSIM HaWOLIBI eEeKTHBHHUX
MHHHO-IE31H(DIKYI0UNX 3aC00iB 3 MOJAIBIINM OOTPYHTYBAHHSM TEXHOJIOTIYHUX PEKHUMIB iX 3aCTOCY-
BaHHSI.

Marepiaa i meroguka gocaigxkens. [locTaBneHa mMeTa BupillyBajacs 3 BUKOPUCTaHHSAM aHaNi-
TUYHHX, TCOPETUYHUX 1 300TEXHIYHUX METOJIIB JOCIIIKEHHSI.

Po3pobky crmocoOy mocimimKeHHs MPOIecy YTBOPEHHS 3a0pyaHEHb Ha JO1TBHO-MOJIOYHOMY 00J1a-
JHaHHI 3IIHCHIOBAJIM B YMOBaX HayKoBOI Ja0opartopii kadeapu TeXHIYHUX CHCTEM 1 TEXHOJOTIH TBa-
punnunrTsa im. B.I1. [la6ensanka HHI texniunoro cepeicy XHTYCI im. I1. Bacunenka.

UwucTi Ta 3a0pyaHEH] 3pa3Ky 3BayKyBaJId 3a JOTIOMOTOI0 aHATITHIHHX BariB tummy AJ[B-200 M.

OcHOBHI pe3yabTaTH O0CTiAxKeHHs. Bucoka sKkicTh 1 Oe3meka MOJIOKa CKIIAMAEThCs 3 (hi3HKO-
XIMIYHHMX TOKa3HHUKIB MOJIOKA 1 CaHITapHO-TIr1€HIYHOTO CTaHy AOINBHO-MOJOYHOro oOmagHaHHs. SK-
0 (i3MKO-XIMIYHUE CKJIaJ MOJIOKAa OOYMOBJICHHIH T€HETUYHMMH OCOOJUBOCTSIMHU TBapUHH, MOPOIO
POKY, PAIioOHOM TOIIBII 1 T.M., TO CAHITAPHO-TITIEHIYHI XapaKTePUCTHUKH, BKIIOYAIOUN OaKTepiaibHE
00CiMeHiHHS, HasBHICTh XBOPOOOTBOPHHUX OPraHi3MiB Ta MEXaHIYHHX BKJIIOYEHb, a TaKOX 3arajbHa
KUJIBKICTh COMAaTUYHUX KIIITHH B MOJIOLI, BU3HAYAIOTHCS, K MPABIIIO, CAaHITAPHO-TITIEHIYHOK SKICTHO
OUMIIICHHS JIOIIBHOTO 00JIaJHAHHS Ta 3araJIbHO0 KYJIBTYPOIO BUPOOHUIITBA MOJIOKA B YMOBaxX (hepMHu.
[Ipu KOHTaKTI MOJIOKa 3 TIOBEPXHEIO JOIIHHOrO OOJIAJHAHHSA B TPOIICCi JOIHHS BUHHKAE ajre3iiiHa
B32€MOJIis O1TKOBO-)KMPOBUX YACTHHOK MOJIOKa. B pe3ynbTati 1mi€i B3aeMomii micist KOXXHOTO JTOTHHS
Ha pOOOYMX IMOBEPXHAX O0JIaAHAHHS YTBOPIOIOTHCS MOJIOYHI OIOIUIIBKH, II0 € IMOKUBHUM CEPEIOBH-
eM JJII PO3MHOKEHHS IITKIITTUBUX MIKPOOPTaHi3MiB.

Po3pobiennii crioci6 BUSBICHHS MEXaHI3MiB YTBOPEHHS LUX O10IUTIBOK 3/1HCHIOETHCS HACTYITHUM
YMHOM: TIOTIePEeIHbO He3a0pyAHEeH] YMCTi nuTioBaHi ITACTUHHU 3 Xap4OBOi HEPKaBitovoi cTam po3Mi-
pom 80x40x2 MM 3BaXXyIOTh Ha aHAITHIHUX Barax 3 TouHicTio 10 0,0001 T Ta peecTpyroTh OTpUMaHi
3HaueHHs. [loTiM B emHicTh 00’ eMom 0,5 11 3aMBalOTh CBIXKOBUIOEHE KOPOB’ siue MoJioko. Ha Hactym-
HOMY eTari 3a3Ha4yeHi IUIACTHHYU 3 XapuoBOi HEepkaBirouoi ctaii po3mipoM 80x40x2 MM 3aHYPIOIOTH B
€MHICTh 3 MOJIOKOM Ta BHTPHUMYIOTH iX mpoTsaroMm 10 roamn 3a temmneparypu 20-23 °C. Ilicas yTBo-
peHHs 3a0pyaHEHHS Ha 3pa3Kax y BHUTJAAI OlOTUTIBKH, TUTACTUHUA BUHMAIOTh Ta TPOBOISITH 3BAXKYBaH-
Hs. OTpUMaHUN pe3yNbTaT MOPIBHIOIOTH 31 3HAYCHHSMH YUCTHUX 3pa3KiB. 3a OTPUMAHOK PIi3HUIICIO
BHU3HA4YalOTh (POPMYBaHHs Ta Macy OIOIUIIBKOBOI'O 3a0pyIHCHHS.

Pe3ynbpraTy 3 yrBopeHHs 3a0pyIHEHHS MPEACTABICHI B Ta0IHII 1.

Tabnuis 1 — Maca 3a0py/iHeHHsI Ha cTajleBHX 3pa3kax, M+m

Homep 3paska Maca qncrr()ro 3paska, Maca 2;21;zil{reﬂoro Maca 3a61r)y;[HeHH51,
1 49,3256 49,3936 0,068+0,005
2 50,1252 50,1972 0,072+0,004
3 49,6532 49,7242 0,071+0,005
4 49,2324 49,2994 0,067+0,006
5 50,2514 50,3174 0,066+0,007
6 50,3119 50,3839 0,072+0,003
7 49,2981 49,3671 0,069+0,004
8 49,4112 49,4792 0,068+0,004
9 50,2341 50,3061 0,072+0,004
10 49,2274 49,2954 0,068+0,005

3 martepianiB TaOJMII BUAHO, IO Maca 3a0pyaHEHHsS 3HaXoauThcs B Mexkax 0,066+0,007 —
0,072+0,004 r.
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s BuAaneHHs Takux 3a0pyaHEHb HEOOXITHO BIPOBAKyBaTH €(DEKTHBHI TEXHOJOTIUHI MPH-
HOMU 3 OUMINCHHS Ta 3aCTOCOBYBATHU CIEHialIbHI MUIHI 3aC00H, SKi JO3BOISATH MOMEPEAUTH MPO-
OyieMU, SIKi 3yMOBIIOIOTh YTBOPEHHS “MOJIOUHOTO KaMEHIO, M0 MPU3BOJAUTH 10 3HUKEHHS SKOCTI
MOJIOKA.

Takum unHOM po3pobennii croci6 (Ilatent Yikpainu Ne 108400 Bix 11.07.2016 p.) B maGopatop-
HUX YMOBaXx IMiATBEPAUB CBOIO Ji€BICTh, NIPOCTHH y 3AiHCHEHHI, 3a0e3medye onepaTuBHE OTPUMAaHHS
JIOCTOBIPHHX NTaHWUX, HAJa€ MOXJIUBICTh 3MIIHCHIOBATH JOCIHIIKCHHS IMPOIECY YTBOPCHHSI MOJOYHHUX
010TUTIBOK 3 MOJIOKA Pi3HOTO BHUY.

BucHoBku. 1. BrockoHaneHuii crmoco0iB JOCTiKEHHS IPOIeCY YTBOPSHHS O10TUTIBKOBHUX 3a0py-
JTHCHb HaJla€ MOXJIMBICTh B J1a0OpAaTOPHUX YMOBaX BUSBISATH MEXaHi3M YTBOPEHHS 3a0pyJIHEHb 3 MO-
JIOKa, € MepPeIyMOBOIO 10 PO3pOOKH IHHOBAIIHHMX e€(EKTHBHUX METOMIB BHIAJCHHS 3a0pyIHCHHS 3
MOJIOKOTIPOBITHUX CHUCTEM 13 ONTHMAaIbHUM 3aCTOCYBaHHSIM MHUIHO-NE31H(IKyrOUMX 3ac00iB Ta moja-
JBIIAM OOTPYHTYBaHHIM TEXHOJIOTIYHUX PEXKHUMIB iX 3aCTOCYBaHHS, IO JIO3BOJISIE ITiIBUIIUTH SKiCTh
MOJIOKA ¥ 3HM3UTH YacTKy HU3bKOCOPTHOTO TIPOJTYKTY.

2. BcraHoBnEHO, 1110 3a0pyAHEHHS Ha BHYTPIINIHIX MOBEPXHAX MOITHHO-MOJIOYHOTO OOJIaaHAHHS
YTBOPIOIOTHCS 32 PAXyHOK KOHTAKTY 3 MOJIOKOM Yy BUTJIS/II MOJIOYHUX OiOTUTIBOK, IO MAlOTh Macy J0
0,072+0,004 r Ha rtowi 10 3200 MM’
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Hccenenosanue npouecca 00pa3oBaHus 3arpsi3HeHH i Ha I0MJIbHO-MO0J0YHOM 000pY10BaHU U

A. I1. ITanwmii

[Ipu xKOHTaKTE MOJIOKA C TOBEPXHOCTHIO AOMIBHOTO 00OPYAOBAHUSA B MPOILECCE HOCHUS BO3HHUKACT aJII'€3MOHHOE B3aH-
MoJieiicTBHE OENKOBO-)XKHPOBBIX YaCTUIl MOJIOKA. B pe3ynbTare 3TOro B3aMMOIEHCTBHSA MOCie KaXIOro TOeHHUS Ha pabodnx
MMOBEPXHOCTSX 000PYIOBaHUs 00Pa3yIOTCS MOJIOYHBIC OHOIUICHKH, KOTOPHIC SIBIISFOTCS TIUTATEIBHON CPENOi IUIsl pa3MHOKeE-
HUS BPETHBIX MHKPOOPTaHU3MOB.

Croco6 ucciienoBaHus mpouecca 00pa3oBaHusl OMOMICHOYHBIX 3aTPSA3HCHHIA U3 MOJIOKA IPEIyCMaTPUBACT MPUME-
HEHUE IITU(POBAHHBIX IUIACTUH M3 MHINCBON HepikaBeromei cramu pazmepom 80x40x2 MM, KOTOpHIC MOJBEPTarOTCs
3arpsA3HEHHI0 MOJIOKOM B TedeHue 10 wacoB mpu Temmeparype 20-23 °C u mocienyoomuM CpaBHEHHEM IO Macce ¢
He3arpsA3HeHHBIMU 00pa3laMu, 4TO JaeT BO3ZMOXHOCTB IS KaKAOTO BHJAa MOJIOKA UCCIEN0BaTh mpouecc o0pa3oBaHus
MOJIOYHBIX OMOTIICHOK.

KiroueBble cj10Ba: MOJIOKO, JOMIbHOE 000pYAOBaHUE, 3arPA3HEHUS, OHOIUICHKA, CIIOCO0.

Studying the process of pollution on milking dairy equpment

A. Paliy

Among the indicators of milk quality, that determine its technological properties as raw materials for further processing,
the most important is bacterial contamination. This figure is almost entirely dependent on two external factors: the sanitary
condition of the milking equipment and milk cooling.

It is known that physiologically healthy udder of a cow gives almost aseptic milk. One ml of the milk has only
800-1200 organisms. However, when released into the environment, it is contaminated by microorganisms, and then
renew the quality of milk is almost impossible. As milk is passing through milking system bacterial contamination
occurs to the point where it enters the milk collector, it has already formed a certain microflora, qualitative and quanti-
tative composition of which affects the hygiene performance of raw materials at the time of its recycling. Thus, it can
be proved that the main factor that determines the quality of milk is the level of pathogens on the surface of milking
and dairy equipment.

One of the topical issues is the lack of rapid methods to assess the health status of milking equipment, and information
on the mechanism of contamination in the milking-dairy equipment.

The objective of the research was to improve the quality of milk obtained by improving ways of assessing the quality of
cleaning milk lines to detect mechanism of pollution, intensify cleaning of milking equipment using the most effective deter-
gent-disinfectants with further substantiation of technological modes of their application.

The goal was solved by using analytical, theoretical and zootechnical methods.

The development of studying method of pollution formation on milking equipment and milk was carried out in the scien-
tific laboratory of technical systems and technologies livestock department named after B.P. Shabelnik, the Institute of Tech-
nical Service KNTUA named after P. Vasilenko.

High quality and safety of milk consists of physical-chemical parameters of milk and hygienic condition of the milking
and dairy equipment. If the physical and chemical composition of milk is due to genetic features of animals, seasons, diet,
nutrition, etc., the health and safety characteristics, including bacterial contamination, the presence of disease-causing organ-
isms that inhibit substances and mechanical impurities, and the total number of somatic cells in milk is defined as a rule by
sanitary quality of milking equipment cleaning and general culture in terms of milk production farm. In contact milk with the
surface of milking equipment during milking adhesive interaction of protein-fat milk particles occurs. As a result of this in-
teraction after each milking milk biofilms appear on the working surfaces of equipment, which is a good nutrient medium for
the propagation of harmful microorganisms.

Developed method to identify mechanisms of biofilms formation is as follows: clean and uncontaminated ground
plates of food grade stainless steel measuring 80x40x2 mm are weighed on analytical scales accurate to 0.0001 grams
and record values. Then, in the capacity of 0.5 liter fresh milked milk is poured. In the next step these plates of food
grade stainless steel measuring 80x40x2 mm immersed in a bowl of milk and keep for 10 hours at 20-23 °C. After the
formation of contamination in samples of a biofilm, the plates are removed and conduct weighing. The result is com-
pared with the values of clean samples. By determining the difference formation and pollution of biofilm have been
defined.

The advantage of the proposed method is that it is easy to implement, provides operative receipt of reliable data makes it
possible to carry out studies of the formation of biofilms from milk of different kinds.

The results are a prerequisite to effective development of innovative methods for removing impurities from milk systems
with optimal use of detergent-disinfectants.

Key words: milk, milking equipment, pollution, biofilm, method.

Haoitiwna 11.10.2016 p.
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PIBEHB ITPOAYKTUBHOCTI LIBILBKUX KOPIB

VY IPYIY JAKTALIIO, SIK IOKA3SHUK AJJAITAILIL
10 MPOMHUCJIOBOI TEXHOJIOI'Ti BAPOBHUIITBA
MOJIOKA B CTENOBI 30HI YKPATHU

Buknageno marepianu JOCHIKeHb (QYHKIIOHAIbHOT aKTHBHOCTI OpPraHi3My Ta PiBHS MOJIOYHOI MPOAYKTHBHOCTI
MIBiIbKUX KOPiB ABCTPIHCHKOI0 €KOJIOTIYHOTO MOXOKEHHS B YMOBaX MPOMHUCIOBOr0 KoMiutekcy B CtenoBiii 30Hi Ykpa-
ian. JloBeneHo, mo (QyHKIiOHANbHA aKTHBHICTB JIAKTYIOUOTO OpraHi3My IIBIIbKHX KopiB Il rpynu y apyry makramiro, siki
Oynu 3aBe3eHi HeTesIMH 3 ABCTpPii BOCCHHU, HAWBHIIA 1 3HAXOIUTHCS HA piBHI 29,1 KT MOJIOKa B pO3paxyHKY Ha OJHY A00Y
noBHO] sakTtanii Ta 32,0 kr B nepepaxynky Ha 305 ni6 makranii, mo y 4 % Mosoni cTaHOBUTH BixmosigHo 29,3 i 32,1 kr.
IIpu npoMy, iIHTEHCHBHICTH (i310JI0TITHOT AKTHBHOCTI JIAKTYIOUOT'0 OpraHi3My MIBIEKHUX KOPIiB CyTTEBO BHUIIA y mepii 10
MiCALB JaKTalii.

BcraHoBneHo, 1o y mBinskux Kopis Il rpynu B )KOPCTKUX yMOBaX eKCIUIyartallii piBeHb MOJIOYHOI MPOAYKTUBHOCTI 3a
nakrauiitauit nepion cranoButk 10338,8 kr, mio numie HesHauHO nepeBuye (+5,25 %) nokasHuk aHajioris I rpymu, 3aBese-
HUX 3 ABCTpil HeTelsIMHM HaBeCHi, aje BHIIEe 3Ha4eHHs KOHTposibHUX KkopiB III rpymu (3aBesenux i3 Cymcbkoi 00:1.)
Ha 16,37 % (P<0,001). B momnoui xopis II rpymu MacoBa wacTka >xupy 3HaxoauThes Ha piBHI 4,03 %, a Ginka — 3,47 %. Ocb
TOMY TPOJIYKIIisS MOJIOYHOTO XKHPY 3a JIAKTAlil0 cTaHOBUTH 416,6 kr, a Oinka — 358,6 kr, 1m0 Oiibplie moka3Huka TBapuH 111
(xoHTpONBHOT) TpymnH BiamoBiaHo Ha 20,21 17,1 % (P<0,001).

YMOBH ekcInTyaranii IpOMHICIOBOTO KoMInIekCy B CternoBiit 30H1 Ykpainu minkoM KoM(OpTHI AJIs KOPiB MIBII[BKOT 1T0-
poxy, TOMy aJanTalis IPOXOAUTh JAOCHTb JIETKO, IO NPOSBIAETHCSA Y BUCOKOMY PiBHI Y100 Ta SKOCTI MOJIOKA 3a JIaKTallili-
HUI nepion.

Kurouogi ciioBa: mBinpka opoaa, KOpOBH, JIAKTaLlisl, YAiH, )KUPHICTh Ta OIIKOBOMOJIOYHICTh, (i3i0J0ri4Ha aKTHBHICTh
OpraHizmy.

ITocTaHoBKa MPodJeMu. YTIPOJIOBXK KaJCHIAPHOTO POKY OpraHi3M KOpiB 3a pi3HOTO HOro ¢hi3iosori-
YHOTO CTaHy nepeOyBae He JUIIe B TOCTIMHOMY KOHTAKTi 13 HABKOJIMIIHIM CEPEOBHILIEM, a i B3aEMOJII€ 3
HUM. [Ipr IboMy BiOYBAIOTRCSI SIK TIPSIMI, TaK 1 HE MPsIMi 3MIHM y TIPOAYKTUBHOCTI TBapuH. Bix 3miHu at-
MOC(EpPHOTO THCKY, TEMIIEPAaTypH Ta BOJOTOCTI IOBITPS MPSMUN e(EeKT IMOJsITaE y Pi3KUX KOJIMBAHHIX
PiBHS pa30BUX YIIOIB Ta SIKOCTi MOJIOKA, & HE TIPSIMUIA — HACTiJIKH Bif Aii ctpecy [1].

BaxmBoro npobiemMoro Ajsl iMIIOPTOBaHOI Xy#oOHu i3 “CBO€T” €KOJOTIYHOI 30HU MOXOMKEHHS, €
MPUPOTHO-KIIIMATHYHI Ta TTOTOAHI YMOBH IepeOyBaHHS TBapuH. TeIIoBe BUITPOMIHIOBAHHS, BEIHMIH-
Ha aTMOC(EPHOTO THCKY Ta MIBHIKICTH BITPY, TEMIeparypa HaBKOJIUIIIHEOTO CEPEAOBHILA, HOTO BOJIO-
TiCTh, a TAKOX BiHOILICHHS TEMIIEPAaTypH W HACHYEHOCTI BOJIOTOIO MOBITPS O€3M0CepeaHbO BILIMBA-
10Th Ha (DYHKI[IOHAJbHHUIA CTaH OpPraHi3My TBapUH Ta BU3HAYalOTh HOro 370pPOB’s, i, B KIHIIEBOMY pa-
XYHKY, peai3allito TeHeTHIHOTO MOTCHITITY TIPOAYKTHBHOCTI i BiATBOpHOI pyHKIIT [2].

AHaJji3 ocTaHHIX AocainxkeHb i mybaikaniii. be33anepeunnm 3anumaerbes Toi (akr, mo 3011b-
IIIEHHS BUPOOHUIITBA MOJIOKA KOPIB 3HAYHOIO MIpOIO OB’ s3aHE 3 iIHTEHCH(IKAIIIEI0 KOPMOBUPOOHHII-
TBa, EKOHOMIYHO OOTPYHTOBAaHHM BHKOPHCTaHHSIM KOPMOBHX PECypCiB 1 opraHisamii Ha I[ii OCHOBI
MOBHOIIHHOI ToiBIi [3]. BogHOYac cBiTOBHIA TOCBiA MOKa3ye, IO PO3BUTOK MOJIOYHOI ramysi 6e3mo-
CEepeAHbO IMOB’ I3aHUM 3 BUPOOHUIITBOM MOJIOKA B KPYITHUX TOCTIOAAPCTBAX. APrYMEHTH HayKOBLIIB Ha
KOPHUCTh BEIIMKOTOBAPHOTO BHPOOHMIITBA € JTOBOJII BarOMHMH. 3 TIiIBUIICHHSAM PiBHS KOHIICHTpAITii
BUPOOHUIITBa 3MCHIIYIOTbCA BHUTPATH HA OJMHHIIO TMPOAYKLii 32 pPaXxyHOK EKOHOMii YMOBHO-
NOCTIHMX BUTpAT. 3 OTIALY Ha BHILY SKiCTh BUPOOJIEHOTO MOJIOKA, [[iHa peajtizalii y BEeIUKUX 3a po-
3MipaM# MANPUEMCTB BHUINA, HUXK Y IpiOHMX. BeauKkoTOBapHI MiAIPUEMCTBA B 3MO031 BIIPOBAIKYBaTH
IHHOBAIII{HI TEXHOJIOTI, IO CIIPHUSE IiABUIICHHIO MPOAYKTHBHOCTI Tpalli 1 SKOCTI BUPOOIECHOTO MO-
noka [4]. HaromicTe HOCHTH MPOOIEeMaTHYHO PO3POOIISATH Ta BIPOBAIKYBAaTH HOBI TEXHOJIOTIUHI Pi-
HICHHS] BUPOOHHUIITBA MOJIOKA KOPiB caMe Ha IMPOMUCIIOBIH OCHOBI, CIIPSIMOBAaHI Ha IMiJBUILEHHS PiBHS
MPOTYKTUBHOCTI Ta €KOHOMIYHOI €)EKTUBHOCTI, 0€3 OIIHKHU afanTalliifHuX BIACTUBOCTECH Ta CTYICHS
TEeHeTHYHOI AecTaldinizamii HopMu peakuii [5, 6, 7].

YucneHHi AOCHiIKEHHS BKa3ylOTh Ha Te, 10 HE3aJ0BUIbHI MapaMeTPH 30BHILIHBOTO CEPEIOBHIIA
y B3a€EMOJIIT 3 TEHOTHIIOM TBapUH MPU3BOJISATH JIO 3HIDKEHHS e()eKTHBHOCTI BChOT'O CEJICKIIIHHOTO TPO-
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recy Ha 49-69 %. Taxki pe3ynbTaTl OTPUMaHi K B MOJIOYHOMY, Tak 1 M’ sicHOMy ckoTapcTBi [8]. JloBe-
JICHO TaKOX, IO HAaBiTh HEBEJIMKE HaBAaHTAXXCHHS, MOB’s3aHE 13 3aMiHOIO OOJNAAHAHHS, HOBUM OOCITY-
TOBYIOUHM TMEPCOHANOM, MiArOTOBKA /10 MPOBEACHHS BETEPHHAPHO-NPO]ITAKTHUYHHUX 3aX0JiB Ha Kpy-
ITHOMY IIPOMHCIIOBOMY KOMIUIEKCI, 3YMOBJIIOE€ BiIUyTHI 3MiHM (PYHKIIIOHAJIBHOTO CTaHy OPIaHi3My
JIAaKTYIOUWX TBapuH [9].

Mera gocJixKeHb — BCTAHOBUTH PiBEHb peaizalii MPOAYKTUBHOTO MOTEHIialy KOpiB IIBIIBKOT
TTOPOJM PI3HOTO EKOJIOTIYHOTO MOXOMKEHHS Y APYTY JIAKTAIliI0 MICIs aganTaliii yImpoaoBK MEPIIoro
MIPOIYKTUBHOTO TIEPioTy Ha MPOMHUCIOBOMY KoMILUTeKCi B CTEnoBii 30H1 YKpaiHu.

Marepiaj i MeToauka nociaimkens. Ha MonoyHOMy KOMIUTEKCI “€KaTEepUHOCTABCHKUI”, IO PO3-
TamoBaHui y mepeamicti [IHimpomeTrpoBckka, Oyno chopMOBaHO TpH TPYIU LIBIIBKUX KOPIiB MO
35 rouiB y kKoxHiH. DOpMyBaHHS TOCTITHUX TPYIT KOPIB MBIIIEKOI IOPOIN PI3HOTO €KOJOTIYHOTO TI0-
XOJ[KCHHS TIPOBOJIMIIH 32 METOJoM 30anancoBanux rpym [10, 11].

VY I rpymy Oynu BiiOpaHi MIBIIIbKI TBAPHHU 13 3aKiHYEHOIO MEPLIOIO JIAKTALI€l0, SIKi HETeIsIMU OY-
TV 3aBe3€Hi 3 ABCTpii HaBecHi, a y Il — ix anamoru, ane 3aBe3eHi HeTenssMu BoceHu. Y Il rpymy Oynu
BimiOpaHi TBapWHH, SKi TeX OyJH 3aBe3eHI HAa MPOMUCIOBUN KoMmriuiekc, aje i3 CyMmchkoi obmacTi
Vkpainu. Llg rpyna TBapuH BUCTyMHaja KOHTPOJIEM, OCKUIBKM Ui HUX TOTOAHO-KITIMaTHYHI YMOBH
CremoBoi 30HM YKpaiau Oyiu 3BUIHUMH. binbine Toro, s BCiX TPhOX AOCTIIHUX TPYH PO3MOYMHA-
Jlacs npyra JIakTamis. A Iie 03Hadajo, M0 IMiAAOCiAHI TBApHHU YIPOIOBXK OHOTO NMPOJTYKTHBHOTO
nepiofy ByKe MPOMIIIIN K aKTiMaTH3aMii0 O HOTOAHO-KIIMaTHIHUX yMOB CTenoBoi 30HU, TaK i ajam-
TaIiIo 0 eKCIUTyaTalii B dKOPCTKUX YMOBAX KPYITHOT'O MPOMHUCIIOBOIO KOMILJIEKCY 32 BEIUKOTPYIOBO-
ro YTPUMAaHH Ha 0OMEKEHOMY IPOCTOPI.

VYci miggocnigHi TBApUHM YHPOIOBK JaKTallii BUOIOBANKCS Ha AOUIBHIN yctaHoBLi Tumy “Tlapa-
nens” Tpudi Ha 100y. PeskuM BUIOIOBaHHS KOHTPOJIOBABCS KOMIT IOTEPHOIO MTPOTPAMOIO 1 PH 3MEH-
IIEHH] TOTOKY MOJIOKA JTOTIBbHI amapaTy 3HIMaJIUCh 3 AIHOK BUMEHI B aBTOMAaTHYHOMY pexumi. [HTep-
BaJl MXK BUIOIOBAaHHSAMH YIIPOIOBK TEXHOJOTIUHOI 100W OYyB OTHAKOBHIM 1 CTAHOBUB 8 TO/IHH.

PiBeHb yZ010 MigAOCTIAHMX TBapUH BCTAHOBIIOBAIH 32 PE3yJbTaTaMU IIOMICSIYHMX KOHTPO-
JBHHUX JIOIHB 3a NBi cyMixHi moOu. [Ipu 11boMy BCTaHOBIIOBaNW HaWBUIMUN HO0OBUN ymiil (KT).
Vit 3a Micsnp (pizmaHa Maca MOJIOKa, KI') BU3HAYAIW MHOKCHHSAM CEPEeIHBOT000BOT MPOTYKTH-
BHOCTI Ha KUIBKICTh Ai0 y MicsIli, a 32 10 MicAIliB Ta MOBHY JIAKTAIil0 — CYMOIO yAOiB (KT) 3TiHO
13 “[IpaBunamMu OIEHKHM MOJOYHOH MPOAYKTUBHOCTH KOPOB MOJOYHO-MscHBIX moponx CHIlmiem
P-23-97” [12].

3 oMy Ha Te, M0 Ha MPOIYKIII0 MOJIOYHOTO KUPY BUTPAYAETHCS Maibke MOJIOBHHA CHEPTil pa-
LiOHY, UII 00’ €KTUBHOCTI MOPIiBHSHHS MOJOKO MiAJOCTITHUX TBAapUH MEPEBOIMIN y 4-BiACOTKOBE:
4 9% momnoxo = (0,4 x yni#t, kr) + (15 x Mom. xwup, kr) [13].

CTiiiKicTh JakTaIlii y mBIIIbKUX KOPIB BU3HAYANW 3a KoedirieaToM mocTifHocTi makTarii (KI1JT)
3a B.B. BecenoBcbkum (1964) — KIJI = VY ai#d, kr: (TpuBanicTsh nakrarii, I1H. X HaWBHIUN T0OOBUI
yaid, AH.). [ATeHCHBHICTH JakTaliiHOl (PyHKIIT WBILIB BU3HAYAIN 33 BEIMYMHOIO YJOIO (KT) B po3pa-
XyHKY Ha omHy moOy moBHOI Ta 305-menHoi makramii. TpuBamicTs NakTamii y MigAOCTiTHUX IIBIIiB
BHU3HAYAIN SIK TIEPi0J] BiJl OTEICHHS JI0 3aITyCKy (JH).

Ha npyromy-tpetboMy MicsALsx JaKTamii miggocaiIHIX KOpPiB MPOBOAMIIN aHAIIi3 AKICHOTO CKIIaxy
MoJIoKa. BiniOpaHy cepemHio mpoOy MOJIOKa JOCTIDKYBIH Ha aHAMITHYHUX npuiaagax AKM — 98 i
Ekomilk 120 — KAM 98-2A Ta BuU3Ha4YaIM MacoOBY YacTKy Xupy i Oinka (%). KoHTposb moka3Hmka
KHUPHOCTI MPOBOJMIN KHCIOTHUM MeToJoM [epbOepa, a Oinka — pedpakTOMETPUYHUM METOAOM Ha
amapati UP® — 4545 2M. IloTiM BU3HAYaIH MPOIYKITIIO KUPY Ta OiKa, OTPUMAHOI BiJ KOXKHOI TBa-
PWHU 32 JaKTaIllliHAN 1epiof (KT).

[Ipo HopmanbHi ¢i3ionoriuHi Mporecu B OpraHi3mi JaKTYIOUMX IIBILBKUX KOPIB CYIUIU 32 BEIH-
YHHOIO KoedillieHTa BiJHOLICHH MacOBOI YaCTKH KHpY 10 Oinka. BueHi Ta mpakTHKH BKa3ylOTh, U0 B
HOPMI Take BigHOIIEHHS Mae 6yTH B Mexax 1,15-1,4 yMOBHUX OIWHMUII.

JIBiui Ha 70Oy Ha KOPMOBI CTOJIM Y KOPiBHUKAX pO3/1aBaJii OBHOPALIOHHY KOPMOCYMIIII 3 KOHCe-
PBOBaHUX KOPMiB. Y JITHIN nepiofl, 3 MiABUILEHHAM TEMIIEPATypH 30HU BiANOYMHKY Ta TOIIBIIi, KOpP-
MH pO3/IaBajid y HiYHAN dac. KojkHa TEXHOJIOTiYHA CEKITis Majia TOMIBHHMII i3 CIJUTIO, KPEHI0I0 Ta CO-
JI010, 110 3a0€3IeTyBaIo TBApUHAM CaMOPETYJIIAIIIO iX crokuBaHHs. [[0iHHS TBapuH 3a0e3medyBaiocs
y BUIBHOMY JOCTYI 4Yepe3 IPYyNoBi HAIyBajKW 3 MiJirpiBoM BoIW B3UMKY. BamancyBaHHS parioHiB
MPOBOJMIIH 32 NPUIHATUMH Ha MPOMHUCIOBOMY KOMILJIEKCI TPYITH COKOBUTHX, IPyOMX, KOHIIEHTPOBA-
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HUX Ta OUTKOBO-MiHEPAIbLHO-BITAMIHHAX KOPMIB, CKIAQJICHUX 3 YpaXyBaHHSIM IEpiomy JaKTaii, piBHS
MOJIOYHOT MPOAYKTHUBHOCTI, )KUBOI MacH Ta (iziosnoridHoro ctany [14].

OciMeHiHHS TBapHH Y CTaHi IPUPOTHOTO YU CTUMYJIBOBAHOTO €CTPYCY NMPOBOIWIN IITYYHO PO3-
MOPO’KEHOI CIIEPMOIO IIEPBIKAIBHUM CIIOCO00M 13 (piKCAIi€r0 MIUHAKH MaTKH Yepe3 MPSIMY KHUIIKY.

BignounHok TBapuH OyB OpTraHi30BaHUH Y JIETKO30IpHUX KOpIBHHKAX y OOKcax Ha M SKHX T'yMO-
BUX MaTax, IPUTPYLICHUX TUPCOI0. Y JiTHIM mepiof, KoM TeMmIeparypa MOBITPSl 30HH BiJINOYHHKY
CYTTEBO 3pOCTalla BMUKAJIUCS MOTY>KHI BEHTHJIATOPHU IS IPUCKOPEHHS PyXy MOBITpS, IO 3a0e3nedy-
BaJIO MEBHE OXOJIO/DKEHHS. 3 I[I€I0 METOI0 Ha MEPenJOiTbHOMY MalIaHYMKy TaKOXK PO3MITIOBAIacs
XOJIOAHA BOJA.

YBech oTpuMaHuil UQpoBU MaTepial 3a pe3yibTaTaMU IOCIIIKEHb ONPAlbOBYBAJIH HUIIXOM
BapiaIliifHoil craTucTUKH 3a Metoaukamu €.K. Mepkyp’eBoi [15] 3 BUKOPHCTaHHSIM CTaHAAPTHOTO TTa-
KeTy NMPHUKIAJHUX CTAaTUCTUYHUX nporpaM ,,Microsoft Office Excel”.

OcHOBHI pe3yJbTaTHu Aocjil:kenb. PiBeHb peanizanii reHETHYHO 3aKIAJEHOT'0 PiBHSA MOJIOY-
HOI MPOIYKTUBHOCTI KOPIB MIBIIIBPKOi MOPOIN pealli3y€eThbCsl y CKIaAHIA 1HXEHEpHO-010JI0TIuHIi
CHCTEMI “NIOJMHA — MaIlliHa — TBapWHA — CEPEIOBUINE” 3aJIC)KHO BiJl PiBHS Ta SKOCTI TOMIBII, J¢
TBapWHU BiJAMOYMBAIOTH Ta MiANanamTh abo, HABMNAKH, HE MiANaJal0Th TEMIEPATYPHOMY CTpecy.
ODyHKITIOHAIPHA aKTHBHICTh OPTaHi3My JAKTYIOUWX TBapHH (Tadi. 1) miaKpeciroe BiAMOBIAHICTH
YMOB €KCIUTyaTtallii Ha MPOMHCIOBOMY KOMILIEKCI. Jlpyra jmakTarisi TBApUH Pi3HOTO €KOJIOTIIHOTO
MOXO/KEHHS BKa3ye Ha piBEHb SK akJiMaTh3allii, Tak i aganTamii yopoJoBK NEepLIIOro MpoayKTH-
BHOTO MEpioAy 0 MOroJHO-KmiMaTH4HUX yMoB CtenoBoi 30HM Ykpainu. [loka3sHUK HalBHIIOTO
JI00OBOTO yAOI0 TOKAa3ye CIPOMOXKHICTh JIAKTYIOUOTO OpTraHi3My BINMOBIJaTH Ha ONTUMAaJIbHI
YMOBH €KcIUTyaTamii Ta BignouynHKy. Tak, HaiiBuiie 1e 3HaueHHs Ha piBHi 40,1 kr Oyno y TBapuH
Il rpynu. Y weii xxe yac y KoHTponbHuX TBapuH III rpynu HaiiBumuii 1oOoBui yaii xoua i OyB Ha
BHCOKOMY PiBHI, Ta BCE K ITOCTYIAaBCA 3Ha4eHHIO KopiB Il rpynu Ha 4,97 %. BinHOCHO HEe3HAYHMI
piBEHb HAWBHIOTO TOOOBOTO yAOIO BiAMIYaBCS y KOpiB | TpymnH, KW CTAHOBUB Yy CEPeIHBOMY
36,1 kr, mo Oymno Menuie nokaznuka TeapuH III (kouTponsHoi) Tpynu Ha 5,50 %, a 3HAaUECHHS IIBi-
uiB Il rpynu — va 11,08 % (P<0,05).

Tabmuns 1 — @yHKIiOHAILHA AKTUBHICTh OPraHi3My KOpiB YNIPOAOBK APYyroi JaKkTauii

IToBHa naxraris 305-meHHa J1aKTaLis
Vit ga 1 g makramii, Ko . . Vit ga 1 g makramii, Ko
I'pyna HaHBvamfIv CriiikicTb

¢izuune TE Ky noboBwit yii, naxranii, % | PiswanHe Mo- | Te Ky 4%-

MOJIOKO 4%-0BOMY KT JIOKO OBOMY
I, n=35 27,940,92 27,6+0,99 36,1+0,77 76,8+1,08 30,4+0,92 30,1+0,99
II, n=35 29,1+0,89 29,3+0,97 40,1+1,38 73,1+0,51 32,0£1,02 32,1+1,11
fllf g;’mpom’ﬂa’ 26,020,91 2542093 38,4126 70,5£072 | 28,021,001 | 27.3x1,04

Ipumitku: 1. I — mBinu BecHsHOTO 3aBe3eHHs 3 ABctpii; 2. II — mBinwm ocinuporo 3aBesenus 3 Asctpii; 3. Il — mBiun
3aBe3eHi i3 Cymcbkoi obnacti Ykpainu.

He3Baxatoun Ha Te, mo TBapuHM Il rpynm xapakrtepusyBanucs HallBUIIOK ‘“OJHOMOMEHTHOIO
MOYJIUBICTIO 10 CHHTE3Y Ta CEeKpellii MoJIOKa, CTIMKICTh JaKkTawii Oyia He BUCOKOIO 1 CTAHOBMIIA Y Ce-
peaasomy 73,1 %. IIpoTe HaHIKYWH Te#i MOKa3HUK Bix3Hadanu y TBapuH I (KoHTpoapHOT) TpyIH, ¥
SIKUX BiH ctaHoBMB jmuie 70,5 %.

Xoua kopoBH | rpymnu 1 He BiA3HAYATUCS MOTEHUIITHO BUCOKUMH CEKPELIIHHUMH MPOLECaMH Mape-
HXIMH BUMEHI, TTIOKa3HHUK CTIMKOCTI JIakTamii OyB HaiBumui 1 HabmmxkaBcs 10 pisHst 77 %.

TuM He MeHIe, MBINbKI KOpoBH Apyroi jakrtamii Il rpynmu Manm Halikparuii TOKa3HHUK YO0 B
PO3paxyHKy Ha oAHy 100y BCHOTO JIAKTALII{HOTO MEPioy 1 CTAHOBUB y cepenHboMy 29,1 Kr ¢i3ndHO-
ro a6o 29,3 kr 4 % monoka. BinHoCHO HallHMKYNM MMOKa3HUKOM XapaktepusyBanucs TBapunu 11 (xo-
HTPOJLHOT) TPYIIH, Y SAKUX BiH HE IMEePEBUITYBaB BimmoBigHOo 26,0 i 25,4 kr. 111 3HAYEHHS MTOCTYIIATUCS
tBapuHaM Il rpymu Bignosinuo Ha 11,92 (P<0,05) 1 15,35 % (P<0,01).

XopourMy TOKa3HUKaMH YO0 B PO3PaxyHKYy 3a JakTalilHHNA Nepiol BiA3HAYaIHCS TBapUHH
I rpymiy, y SkuX Ha oHy 100y npoaykyBanocs 27,9 ¢izuuynoro ta 27,6 xr 4 % moinoka. 11i moka3HUKH

94



TexHOAOTIA BUPOOHUITTBA 1 ITepepoOKH IpoAyKil TBapuaHnIrTBa, Ne 2’2016

IHTEHCHUBHOCTI JaKTaIlii Oynu fenio BUmmuMe 3HadeHHS KopiB Il (KoHTpoasHOT) TpyIH 1 IepeBHIITyBa-
nm X 3HaueHHS BinnoBimHO Ha 6,81 i 7,97 %. BogHnouac (yHKIliOHATBHA aKTUBHICTH OpTraHi3MYy IIIBi-
uiB | rpynu nocrynanacs ananoram Il rpynu BiamosinHo Ha 4,3 1 6,17 %. To06TO, IHTEHCHBHICTH JIaK-
TamiiHoi PYHKIIT opraHi3My BiJl OTEJICHHS 10 3aIyCKY TPHOX JOCIITHUX TPYII MBIIBKAX KOPIB y APY-
I'y JIaKTaIiro OyJja JOCUTh OJIM3bKOIO 1 3HaXoauIacsa B Mexkax 26,0-29,1 kr Ha 100y (i3H4HOr0 MOJIOKA
a60 25,4-29,3 kr 4 %.

IIpore, y nepepaxyHky Ha 305-aeHHY JIaKTallil0 J000BI HaI0T MOJIOKA MiAAOCTIIHUX IIBILIB BCiX
TPyl MajJu CYTTEBI BiIMIHHOCTI. Tak, HaWBHUITUM HAZOEM XapakTepuzyBamucs koposu Il rpymnm, y
SAKHX 1000Ba MPOAYKTUBHICTH CTaHOBHIA Y cepeanbomy 32,0 kr ¢izuuHoro Mojnoka ado 32,1 xr B me-
pepaxyHky B 4-BincotkoBe. L{i moka3zHuku nepesuilyBanu 3HaueHHs TBapuH 11 (KoHTpoabHOT) rpynu
BigmosigHo Ha 12,501 14,95 % (P<0,01).

JlocuTb BUCOKOIO ()YHKLIOHATBHOIO aKTUBHICTIO OpraHi3My BiJ3Hadanucs Koposu I rpymu, y skux
Ha onHy o0y 305-nennoi makrarnii npunagano 30,4 xr ¢izuunoro ta 30,1 xr 4 % moinoka. Lli 3naveH-
HS TICPEBUIYBaTH MOKa3HUKU TBapuH Il (koHTponpHOT) rpymm BigmoBigHo Ha 7,89 1 9,30 %. BogHo-
gac BOHHM MMOCTYIAINCS Moka3HuKaM Il rpymnu mBimiB BiamosigHo Ha 5,26 1 6,31 %.

Taxum unHOM, PYHKIIOHANIbHA aKTHBHICTh JIAKTYIOUOTO OpraHi3My IIBiLbKUX KopiB I rpymu, siki
Oy/nM 3aBe3€HI HETEISIMH BOCCHHM, KOJIH 1 MPOXOIWB aJanTamiiHuii mepiog 10 yMoB CTEnoBOi 30HH
VYkpainu, y Apyry JaKTaifiro Oyiaa HaWBUIIOW 1 craHoBHIA 29,1 Kr (hI3MYHOrO MOJIOKA BIIPOJOBIK BCi€l
naxtanii Ta 32,0 xr B nepepaxyHky Ha 305 ni0, mo y 4-BiICOTKOBOMY MOJIOII CTAHOBUTH BiJAIMOBITHO
29,3132,1 kr.

OTpuMaHi HAyKOBI JTaHI BKa3yIOTh Ha Te€, IO IHTCHCUBHICTH (Di310JI0T1YHOT aKTHBHOCTI JIAKTYIOUYO-
T'0 OpraHi3My MiJAOCIiAHAX MBIIBKUX KOPIiB CYTTEBO BHIIa Yy mepuri 10 micsmiB nakTaunii, micis 4oro
3HA4YHO 3HMWXKYEThCS (puc. 1). Tak, ¢pyHKUiIOHANBHA aKTUBHICTH OpraHizMy IBiliB I rpymu B mepepa-
XyHKy Ha 305-IeHHY JIaKTaIlif0 BHINA TTOKA3HMKA TIOBHOI JakTallii Ha 8,22 %.

O Panl
H Pag2

Yaiii moJioka, K1

1 2 3

I'pyna xopiB

Puc. 1. CniBBigHO1mIEHHS 1000BOr0 Y1010 MiIOCTITHUX MIBILKUX KOPiB
BIIpoAoB:K Beiel akTanii (Psa 1) Ta B nepepaxynky Ha 305 ni6 (Psx 2).

Boanouac take nepeBuienHs y TBapuH Il rpynu cranoBuio y cepenusomy 9,06 % 3a BiporigHoc-
Ti pizaAM Ha piBHI (P<0,05).

Y tBapun Il (KOHTpPOJBEHOI) TPYNH IHTEHCHUBHICTh CEKPETOPHHUX IPOIECIB Y MapeHXiMi BHUMEHI
BIIpo1oBK 10 MicsIiB MakTallii Oyia BUIIO MOPIBHSHO 3 MTOBHO JIaKTaIliero Ha 7,14 %.

OTxe, michs OECITH MiCALIB JaKTalii CHHTETUYHI Ta CEKpeTOpHI QyHKUIl y BUMEHI mif-
IOCTIIHUX JIAKTYIOUHX KOPiB MIBII[bKOI MOPOAW 3HIKYIOThCS Bin 7,14 mo 9,06 %. Ilpuuomy,
YUM BUIA aKTHBHICTHh MAapeHXiMU BUMeHI ynpoaosx 305 i makTanii, TuM Oinbmie BigOyBaeTh-
cs 11 3HMDKCHHS y MOJMANBIIOMY 1 0 KiHIA JlakTamii ctaHoBUTh 9,06 % 3a BipOTiHOCTI Ha PiBHI
(P<0,05).
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3a onTUMaIbHUX YMOB CKCIUTyaTarlii JJaKTYIOUWX TBApUH 3araIbHUHA PiBEeHb NMPOJXYKTUBHOCTI
BH3HAYAETHCS TPHUBATICTIO MEPiOTY BiJl OTEJICHHS N0 3amycKy (Tabi. 2). Y miggociiHUX MIBillb-
KHX KOPIiB TPUBATICTh JAKTALIMHOTO MEPiOAy CYTTEBO IEPEBHIIyBasia TEXHOJOTTYHO O0OyMOBIE-
Huit TepMid y 305 ni6 makrarii. Tak, y TBapus 1 1 Il rpym BiH OyB Maibke 0OJHAKOBUH 1 JTHIIIE IEIITO
MePEeBUITYBaB cepenHiil mokazHuk y 350 mi0, Toxi Ak y KOHTpoasbHUX KopiB III rpymm BiH cTaHo-
BHUB 01u3bk0 333 ni6. He3Bakarouu Ha Te, MO Pi3HUIS Y TPUBAIOCTI APYroro MPOJAYKTUBHOTO Tie-
pioy MiX rpynaMu Oyiia HE3HAYHOIO 1 cTaHoBMIa Jntre 01 17 16 abo 6 %, BoHa Oylia BHCOKO-
Biporignoro (P<0,001).

Tabmuns 2 — MoJ104HAa NPOAYKTHBHICTh HIBIILKUX KOPiB Pi3HOI0 €KO0JIOTiYHOI0 MOXOIXKEeHHS 3a APYry JaKTauiio 3a
eKcIIyaTanii Ha mpomMucia0BoMy kKoMiuiekci B CtenoBiii 30Hi Y kpainu

V niii 3a makTanio, Kr Vniit 3a 305 nH. makTanii, Kr
T'pyna Tlaxranis, . (izuaHOTO T€ K Y (izugHOrO MO- T€ K Y
MOJIOKA 4%-oBOMY JIOKa 4%-oBOMY
I, n=35 353,4+3,16 9796,3+289,29 9710,3+313,58 9276,8+280,83 9195,3+303,15
II, n=35 354,4+1,99 10338,84335,82 | 10383,9+361,74 9757,3+310,19 9801,5+338,31
fllf g;’HTpO”"Ha’ 332,942,01 8646430931 | 84425331776 | 8531,5£309.41 | 83304231711

Ipumitku: 1. I — mBinu BecHsHOTO 3aBe3eHHs 3 ABctpii; 2. II — mBitm ocinuboro 3aBesenus 3 Asctpii; 3. Il — mBiun
3aBe3eHi i3 Cymcbkoi obnacti Ykpainu.

XapaKkTepru3yrounch OJU3bKUMH MOKAa3HUKAaMH TpUBaocTi aktanii TBapunu | i Il rpyn Biapi3Hs-
nvcs 3a QYyHKIIOHAJIBHOIO aKTUBHICTIO OPraHi3My, OCh TOMY 1 PiB€Hb MOJIOUHOI MPOAYKTUBHOCTI OYyB
pizamit. Tak, y xopis Il rpynu BiH OyB HavBuIIHA 1 3HaxoAuBCs Ha piBHI 10338,8 kT dizmaHoTrO 460
10383,9 xr 4 % moioka. L1i moka3HuKN OyJIM JIUIIE IS0 BUIIUMH 3HAYEHHS aHajoriB I rpymm, ocki-
JIBKY TIepeBara CTaHOBHJIA BIAMOBIAHO 5,25 1 6,49 %.

IIpote xopou III (KOHTPOJBEHOT) TPYHH XapaKTEPHU3YBAINCA HAWHIDKIOIO MPOMAYKTUBHICTIO, SKa
CTaHOBWJIA y cepeaHpoMy 8646,4 kr ¢izuuHOro MOJIoKa, o y 4 % ckinagaino 8442,5 kr. 3a mokasHu-
KOM (pi3MYHOTO MOJIOKA 1LIi TBApUHM NocTynanucs ananoram [ rpynu Ha 13,3 % (P<0,01), a kopoBam 11
rpynu — Ha 19,6 % (P<0,001).

Tsapunu I (KOHTPOIBHOT) TPYITH TAKOX CYTTEBO MOCTYIAIKCS CBOIM aHajoraM iHIITUX BOX JIOC-
JIHUX TPYI 1 32 MOKa3HUKOM YZOIO, IEPEBEACHOTO Y 4-BiICOTKOBY JKUPHICTh. Tak, mBiuum I rpynu 3a
UM TTOKAa3HUKOM TIEPEBUILYBal KOHTpONbHUX KopiB Ha 13,06 % (P<0,01), a TBapunu Il rpynu — Ha
18,7 % (P<0,001).

Orxe, MITOCiaHI MBIMBKI KOpoBH Il rpymw y )KOPCTKUX yMOBax €KCIUTyaTallii Ha MPOMHCIIOBO-
MY KOMIUIEKCI MPOSIBIISIIOTH BUCOKY (DYHKI[IOHANBbHY aKTHBHICTh OpPTaHi3My, 3a sIKOi piBeHb MOJIOYHOT
MIPOTYKTUBHOCTI 3a JIaKTaiiHMH nepio ctaHoBuTh 10338,8 kT MoOKa, 110 HE3HAYHO ITEPEBUIITYBAIIO
MMOKa3HUK TBapuH | rpymu (+5,25 %), ane Burie mokasauka kopis Il (konTponsHOoi) Hal6,37 % 3a Bi-
porianocti pizauni Ha piBHi (P<0,001).

OCKiNbKM TPUBANICTh JIAKTALii MEBHOI MipOI0 BH3HAYAE€ BEJIMYUHY MOJIOYHOI MPOAYKTHBHOCTI
TBapHWH, NepepaxyHok ii Ha 305-neHHU nepiof] 1ae MOKIUBICTh OUTHIT 00’ €KTUBHO CYIUTH IIPO TI0-
TEHIIiaJl MOJIOYHOCTI. THM He MeHIIre, 1 3a el nmepio HaAHOITBIT MPOAYKTHBHIMH BUSBHIINCS TBAPHUHU
II rpynu, Bix sikux Oymno orpumano 9757,3 kr ¢izuunoro a6o 9801,5 kr 4 % monoka. Lli mokazHuKK
Oynu BUIITUMU 3HAYeHHS KOpiB I rpymu BimmosigHO jumie Ha 4,92 1 6,18 %.

Bonuoduac piBeHb npoaykTuBHOCTI KopiB 11l (koHTpompHOT) rpynu yripomoxk 10 MicsIiB TakTamii
cranoBuB 8531,5 kr ¢izuunoro abo 8330,4 kr 4 % momnoka. Lleit piBeHb MPOIYKTUBHOCTI BCE K TOC-
TymnaBcs OKa3HWKaM TBapuH | rpynu BignosigHo Ha 8,74 i 9,41 %. HaTtoMicTh BiTHOCHO TOKa3HUKIB
II rpyrn 3mMenHIIeHHS piBHSA yaoro TBapuH III (KOHTpodsHOT) TpymH OyII0 OLTBII CYTTEBHM 1 CTAHOBHIIO
BigmoBigHo 12,561 15,01 % (P<0,01).

TakuM 4MHOM, BUCOKa (DYHKIIOHaJbHA aKTHBHICTh MapeHXIMH MOJIOUHHX 3ajo3 kopiB Il rpymun
paszoM i3 TPUBAJIOIO Ta CHJIHLHOIO JIAKTAIlIHHOIO JOMIHAHTOO 3a0€3IMeUyI0Th HAMBUINUKA PiBEHD peati-
3aIii TeHeTUYHOTO MOTEHITIATy MOJIOYHOCTI. [Ipn 1iboMy, HE BCi TBapWUHU 37aTHI MPOSBIISATH BIIACHHUHA
piBeHb MPOAYKTUBHOCTI B )KOPCTKUX YMOBAaX EKCIUTyaTallii.
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Ha Bucoky amanramiifHy 31aTHICTb Ta BIACTHBICTH MPOSBIATH MPOMAYKTHBHHUM MOTEHINIAT BKa3y-
I0Th JIaHI SKOCTI MOJIOKA MIOCTiAHUX MBIliB (Ta0i. 3). HaiiBumuii piBeHb KUPHOMOIOYHOCTI MPO-
sABIsUIM KopoBH 1l Tpymnu, B MOJIOLI SIKMX MacoBa 4acTKa HpY cTaHoBHIa y cepeaubomy 4,03 %. J106-
PYM TIOKA3HUKOM JKHPHOMOJIOYHOCTI XapaKTepU3yBAIUCS 1 TBApUHH | TPyTH, OCKUIBKH KHPHICTD iX-
HBOTO MOJIOKa Oyira Ha piBHI 3,93 %. Lleit nmoka3zHuk Bce  Ha 0,1 % B abconroTHOMY 0OYHCIICHHI TIOC-
TymaBcsl 3HaueHHIO TBapuH Il rpynu. Y 1ux J0ciiKeHHIX BiTHOCHO HAWHWKYOK0 )KUPHOMOJIOYHICTIO
Bim3Havanucs TBapuHH 11l (KOHTPONIBHOT) TPYNH, Y AKX MacoBa 4acTKa KUPY HE MEPEBHUIITYBaJa T0-
kasHuka 3,83 %, 1o MeHIe B aOCOFOTHOMY OOYHCIICHHI Y TIOPIBHIHHI 3 TTOKa3HUKOM TBapwH | rpymnu
Ha 0,1 %, a BigHOCHO TBapuH Il rpynu 1€ 3MEHIIICHHS. CTAHOBWIJIO B a0COTIOTHOMY OOYHCIICHHI y ce-
peanbomy 0,2 % (P<0,01).

Tabmums 3 — SIkicTh MOI0Ka MIBILKUX KOPIB Pi3HOT0 €KOJIOTiYHOI0 MOXO/ZKEeHHS Y IPYTY JAKTaLilo 32 eKcIIyaTamii
HA NIPOMHUCJI0BOMY KoMiLIekci B Ctenosiii 30Hi Ykpainn

MacoBa yactka, % TIpoxykmist 3a akramiro, Kr
I'pymna . . . Kup/6inox
KHUP 010K KUPY Oinka KUP+01710K
L, n=35 3,93+0,054 3,43+0,028 386,1+13,65 336,1+10,27 722,2423,76 1,14+0,008
IL, n=35 4,03+0,060 3,47+0,053 416,6+15,66 358,6+12,97 775,2427,19 1,170,027
LI; (I‘l‘f;‘;‘)"’“"' 3,830,038 34420026 | 33231307 | 297.3+10.82 | 629,6+2381 | 1,15£0,010

Ipumitku: 1. [ — wBinm Becusinoro 3aBe3enus 3 ABctpii (B); 2. II — mBiuu ocinnboro 3aBesenns 3 Ascrpii (P); 3. 11 —
mBiny 3aBe3eHi i3 CyMcbkoi obnacti Ykpainu (S).

BiamoBigHO 10 MOKa3HUKA KUPHOMOJIOYHOCTI Y i UTOCITITHIX IIBIIIIB OyJia pi3HOIO0 BEIMYWHA ITi€l
npoaykii 3a naktauito. Tak, migmocniani koposu Il rpynu npoaykysanu 416,6 KT MOJIOUHOTO XKHPY,
o Oyno Oinbiue mokazHuka tBapuH Il (konTponbsHOI) rpynu Ha 20,24 % (P<0,001).

Xoua TBapuHHM | TpymH 3a >KUPOBOIO MPOIYKINIEIO NIEMIO 1 mocTymnammcs agaigoram I rpymm (-7,32 %),
Ta Bce K nepeunryBanu 3aadeHns 111 (korrponproi) rpymm Ha 13,93 % (P<0,01).

SIKIIO KUPHOMOJIOYHICTh TITOCIIAHHX IIBIIliB CYTTEBO KOJIMBaiacs, TO O1IKOBOMOJIOYHICTh Oyiia
nocuTh cradbutpHO. Tak, y kopiB I i III (KoHTpOJIBHOT) TpyIT MacoBa 4acTKa Oijlka B MOJIOI Oyia
MIPAKTUYHO OJHAKOBOIO 1 3HAXOAMIACS HA PiBHI BiANoBiAHO 3,43 1 3,44 %. Jlumme Aemo BUITUM TTOKa3-
HUKOM BMicTy Oilka B MOJOLI XapakTtepusyBanucs mBiuu Il rpymu, y sSIKuX BiH CTaHOBUB OJIM3BKO
3,47 %. TobTo, GIIKOBOMOJIOYHICTH MIBIIBKUX KOPiB HAHMMEHILIOIO MipOIO 3aJISKUTh BiJ PiBHS MPOIY-
KTHBHOCTI Ta €KOJIOTIYHOT'O TIOXO/[KESHH.

[Iponykiist MOIOYHOTO OijiKa IMiIOCTITHUMU TBAPUHAMH 3HAXOJWIIACS Y TIOBHIN 3aJI€KHOCTI Bif|
piBH:A nponyktuBHOCTI. Tak, Big xopiB Il rpynu 3a nakrauiiiauii nepion 0yno orpumano 358,6 Kr Mo-
JIOYHOTO OiNKa, 1e Oyso OiibIe MOKa3HWKa aHayIoriB I rpymm Ha 6,27 %, mo Oynmo HecyTTeBUM. Ha-
TOMICTh, TiepeBara TBapuH Il rpymu 3a mpoayKIliero Oinka Hal KOHTpoJbHUMH KopoBamu III rpymu
Oyna cyrreBoro i cranosmia 17,09 % (P<0,001).

CyTTeBO BHIII TOKa3HUKHU MPOIYKINT )KUPY Ta Olika MBilbKUMHU TBapuHamu 1l rpymm ympomoBxk
JAKTaIil MUJTKOM MPUPOIHO MEPEBHIYBAJIM CBOiX POBECHHUIIH IPYTOro MPOAYKTUBHOTO Tiepioxy. Tak,
kopoBH 1l rpynu npoaykyBanu i€l mpoaykuii Ha piBHi 775,2 kr. BomHovac BiJi KOHTPOJIBHUX TBAPUH
I rpynn 6yno otpumano nume 629,6 kr, mo 0yi10 MeHile noka3zHuka ananoris Il rpynu Ha 18,78 %
(P<0,001). Bixg tBapuu I rpymnu 3a nakTarmiitHui mepion 0yiio oTpuMaHO KHPO-017TKOBOT MPOAYKITIi Ha
piBHI 722,2 kT, o Oyio 6inbmie 3HaueHHs KopiB 111 (koHTponbHOI) Tpymm Ha 12,82 % (P<0,01), xo4a i
nocTynanocs nokasuuky axHanoris Il rpynu Ha 7,34 %.

Y mpoBeaeHUX JOCIIHKCHHSIX PiBEHb TOMIBII Ta MOTO SKICTH ITOBHOIO MIPOIO BiIMOBiAaB MOTpe-
0aM JJaKTyI04YOro OpTraHi3My IIBIITEKUX KOPIB, TIPO IO NEPEKOHINBO BKA3y€E MTOKA3HUK CITIBBITHOIICH-
HSl MacoBOi YacKH >KHpY A0 Oinka. Y BCiX MigAOCHIAHUX TBApHUH APYroi JakTamii TPhOX TOCTITHUX
TPYTI 1€ 3HaUCHHS OYJI0 Iy’Ke OJTM3BKUM 1 KOJIMBAJIOCS B MexaX (pi3ionoridyHoi HopMmu — Ha piBHIi 1,14—
1,17 yMOBHUX OJTUHULIG.

BucHoBku. YMOBH eKCIUITyaTallli IpOMHUCIOBOTO KOMIUIEKCY B CTemoBii 30HI YKpaiHH ITIJIKOM
KOM(DOPTHI AJIs1 KOPIB MIBIIILKOT IIOPOIH, TOMY aJalTallisl IPOXOAUTh JOCUThH JICTKO, 110 HPOSBISIETHCS
Yy BUCOKOMY PiBHI yJ0I0 Ta KOCTi MOJIOKa 3a JIaKTauilHui Iepio.
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YpoBeHb NPOAYKTUBHOCTH HIBHIIKAX KOPOB BO BTOPYIO JAKTAIUI0, KAK MOKa3aTeJIb aJaNTAIIMN K MPOMbIILIEH-
HOIi TeXHOJIOrHH NPOHU3BOACTBA MO/10KA B CTenHOIi 30He YKPauHbI

H. C. [Inman

W3n05eHbl MaTepualibl HCcaeJ0BaHUN (HYHKIIMOHAIBHOW aKTUBHOCTH OPraHU3Ma U YPOBHSI MOJIOYHOI MPOAYKTHBHO-
CTH UIBHIKUX KOPOB ABCTPUHCKOTO 3KOJIOTUYECKOI'O IPOUCXOXKICHHS B YCIOBUAX MPOMBIIUIEHHOIO KoMIiekca B Cren-
HOM 30HE YKpauHbl. YCTAaHOBJIEHO, YTO (PYHKIMOHANbHAs AaKTHBHOCTH JIAKTHPYIOIIETO OpraHu3Ma MIBHLIKHX KOPOB
II rpynnsl, KOTOpBIE OBUIM UMIIOPTUPOBAHHBIE HETENAMU C ABCTPUH OCEHBIO, HaUBBICIIAs U cocTaBigeT 29,1 kr Monoka B
pacuere Ha onuH aeHb gakTanuu U 32,0 kr — B nepecuere Ha 305 cyTok, uTto B 4 % MOJIOKE COCTaBIsIE€T COOTBETCTBEHHO
29,3 u 32,1 kr. [Ipu 5TOM, HHTEHCHUBHOCTH (PM3UOJIOTHYCCKOI aKTHBHOCTH OpPTaHU3Ma MIBHIKHX KOPOB CYIIECTBCHHO BBI-
we B nepselie 10 Mecs1eB JakTaluHu.

JloBeneHo, 4TO y MIBUIKUX KOPOB Il Trpymnmbl B ®KECTKUX yCIOBHSIX SKCILUTyaTalldd YPOBEHb MOJIOYHOM MPOYKTUBHO-
CTH 32 JJaKTallMOHHBIN nepuon coctaiser 10338,8 kr, 4To UMb HE3HAYUTENBHO MpeBbimaeT (+5,25 %) nokasaTens aHa-
qnoroB | Tpymnmel, UMIOOPTHUPOBAHHBIX C ABCTPUM HETEISIMHU BECHOH, OJHAKO BBIIIE 3HAUEHHs KOHTPOJBHBIX KOPOB
III rpynmer (3aBe3enHbIX U3 Cymckoit 061.) Ha 16,4 % (P<0,001). B monoke kopoB Il rpynmsl MaccoBas 4acTb >kupa
Haxoautcs Ha ypoBHe 4,03 %, a Genka — 3,47 %. Bor nosToMy NpoayKuus MOJIOYHOTO XKHPa 3a JIAKTAILIUIO COCTaBISET
416,6 kr, a Genka — 358,6 kr, uTo OoJbIIC MMOKa3aTeNs KUBOTHBIX [II KOHTPOIBHOW rpynmbl cooTBeTcTBEHHO Ha 20,2 1
17,1 % (P<0,001).

YcnoBusl SKCIUTyaTallMy MPOMBIIUIEHHOTO KoMmiuiekca B CTEHOW 30He YKpawHBI KOM(MOPTHBIC, IOATOMY aIalTamus
MIPOUCXONT TOCTATOYHO JICTKO, YTO MPOSIBIIICTCS B BRICOKUX YAOSX M KAYECTBE MOJIOKA 32 JIAKTAIMOHHBIH MEPUO].

KiroueBble cjioBa: MIBUIKAS OPOJA, KOPOBBI, JIAKTalUs, YIOH, )KUPHOCTh U OEIKOBOMOJIOYHOCTh, (pU3HOIOrHYeCKas
AaKTUBHOCTb OpPraHU3Ma.

Level of productivity of cows of Swedish breed in the second lactation, as an indicator of adaptation to industrial
technology of milk production in the steppe zone of Ukraine

I. Pishchan

It is quite difficult to develop and implement new technological solutions of milk production on the industrial basis,
aimed at increasing productivity and efficiency, without assessing adaptive genetic characteristics and the degree of destabili-
zation of norms reaction of animals of other environmental origin.

The aim of research was to establish the level of implementation of productive capacity of cows of Swedish
breed of Austrian and Sumy environmental origin in the second lactation after adaptation during the first productive
period at the industrial complex in the Steppe zone of Ukraine. The second lactation of cows of different ecological
origin indicates a level of acclimatization and adaptation during the first productive period to weather and climatic
conditions of the Steppe zone of Ukraine. It was established, that the highest daily milk yield is 40.1 kg which is
characteristic of the II group of cows of Austrian environmental origin that were imported in the autumn. At the
same time, the third group of control animals of Sumy environmental origins the highest daily milk yield was at a
high level, but still inferior to the value of the second group of cows at 4.97 %. Insignificant level of the highest
daily milk yield is marked in cows of first group of Austrian environmental origin, that were imported in spring,
which is an average 36.1 kg of milk.

Swedish breed cows of the second lactation of II group have the best indicator of the milk yield per day during all lacta-
tion period and an average is 29.1 kg physical and 29.3 kg of 4 % of milk. Relatively lower milk yield was noted in the third
(control) group of cows, which does not exceed 26.0 and 25.4 kg. Good indicators of milk yield per lactation period were
noted in the I group of cows, which for one day produced 27.9 physical or 27.6 kg 4 % of milk.

It was set, that the intensity of physiological activity of lactating organism of Swedish breed cows is significantly higher
in the first 10 months of lactation. Functional activity of the organism of Swedish cows calculated by 305 day of lactation is
higher than the indicator of complete lactation at 8.22 %. In the second group of cows that indicator is 9.06 %. In the third
(control) group cows the intensity of secretory processes in the parenchyma of the udder within 10 months of lactation is
higher compared with full lactation at 7.14 %.

Cows of the first and the second groups differ by the level of milk production. Cows of II group have the highest indica-
tor of milk production, which is 10.338.8 10.383.9 kg physical or 10383.9 kg 4 % of milk. Cows of the third (control) group
are characterized by the lowest productivity, which is an average of 8646.4 kg of physical milk.

Data of milk quality of Swedish cows show a high adaptive capacity productive property potential and milk quality.
The highest level of fat mass fraction in milk showed the cows of the second group and is an average of 4.03 %. A good
indicator of fat mass fraction in milk showed cows of the first group of animals — 3.93 %. In these studies, relatively low-
est milk fat showed cows of the third (control) group, in which the fat mass fraction did not exceed 3.83 %. The indicators
of fat in milk are considerably varies in Swedish breed cows, the indicators of protein content in milk is stable. In cows of
I and III (control) group the mass fraction of protein in milk is almost the same level respectively 3.43 and 3.44 %. Only
slightly a higher indicator of protein content in milk is characterized to the Swedish cows of the second group in which it
is about 3.47 %.

It was established that the level of nutrition and its quality fully meet the needs of lactating organism of Swedish breed
cows, according to information of the ratio of mass fraction of fat to protein. In all cows of the second lactation of three re-
search groups these indicators are very close and ranged within the physiological norm — at 1.14-1.17 unit.

Terms of exploitation of cows in industrial complex in the Steppe zone of Ukraine are comfortable, so adaptation occurs
quite easily, which is manifested in the high milk yield and milk quality for the lactation period.

Key word: Swedish breed cows, lactation, milk yield, fat and protein of milk, physiological activity of the organism.
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BUITPOBYBAHHA PIBHUX CTUMYJIATOPIB HEPECTOBOI'O
CTAHY IUIIIHUKIB CTEPJSAAI (Acipenser ruthenus L.)
B YMOBAX HITYYHOI'O BIATBOPEHHSA

OnuH i3 LUIIXiB HOAOJMAaHHS MPoOJieM, sIKi BAHUKAIOTh 32 BUKOPUCTAHHS MpenapaTy rino¢isis pud B yMOBaX MITYYHOTO
BIATBOPEHHs 00’ €KTiB pUOHMIITBA — IIEpPeXi Ha CHHTETUYHI 3aMiHHHUKH IIbOTO TIperapary, siki He MaloTh IPUTaMaHHUX HOMY
HenodikiB. [1ix yac mpoBefeHNX AOCTIIPKEHb 13 BUIIPOOYBAHHS PI3HUX CTUMYJISITOPIB HEPECTOBOT'O CTAHY ILTIAHUKIB CTEPIL
B YMOBax IITYYHOTO BiJTBOPEHHS BCTAHOBIICHO, II[O IIPETapaTtH, sIKi aKTHBI3yIOTh CEKPELil0 BIACHUX TOHATOTPOIHHX IOp-
MOHIB y rinmodi3i I HAKa CTEpIsal, He TOCTYHAIOTHCS Mperapary TinogisiB 3a CTyleHeM CTUMYJIIOI0HYOTO BILIMBY Ha puo.
Bigmiueno, 1o exciepuMeHTanbHuM npenapat Vadilen-2 3a BeIMYMHOIO MO3UTHUBHOI peakiiii pud Ha iH €KIiI0 HE MOCTYIaB-
csl mperapaTy KopomoBuX rinmodisiB. Bim3Haueno, mio camuili, sIKMX iH €KTYBalId CycIieH3i€ro rimodisiB cazaHa 3 103010
3 Mr/Kr, Bigianu iKpy XOpOIIOi SIKOCTI.

Kurouogi ciioBa: crepisizib, BiaTBopeHHs, rino¢is, Vadilen-2, HepecToBuii ctaH, ikpa, cepMa, iHKyOallis.

IMocTanoBka mpodaemu. B npoueci mTy4HOTo BiATBOPEHHS OCETPOBHUX BUAIB pUO, B TOMY YHC-
JIi 1 CTEPIISIL, OTHAM 3 TIPOMDKHHX 3aBIIaHb € OJIEPKaHHS Y TOCTAaTHIM KUIBKOCTI TOOPOSKICHUX CTa-
TeBUX NpOoayKTiB. Haiibinpime mpobiaeM Ha MBOMY TEXHOJIOTIYHOMY €Talll BUHHMKAE ITiJI 4aC CTHUMY-
JIOBaHHS CaMUIb 1 CaMIiB JUIsl JOCATHEHHS HUMH HEPECTOBOTO CTaHy. 3 II€I0 METOI0 y PHOHUITBI
TpaIuLiiHO BUKOPUCTOBYIOTh MeTO[ rinodizapHux iH’ ekuiii [1], ane mei MeTox mMae MeBHI HEAOMI-
KH. SIK allbTepHATHBHI 3aMIHHHKHU Ipemnapaty rinodisziB pud B KpaiHax 3 pO3BHHEHOIO aKBaKyJIbTY-
POIO 3aCTOCOBYIOTH iH €KL pubaM CHHTETHUYHUX CTUMYJSITOPIB FOHAJOTPONHOI aKTHBHOCTI Biac-
HOTO Timogi3a IuTi THUKA.

301TbIIIEHHS YHCIa KOPUCTYBAYiB HOBUX ITPENapaTiB AJIs MITYYHOTO BIATBOPEHHS PUO CTPUMYETH-
¢ yepes creldiky iX 3aCTOCYBaHHS Ta HEAOCTATHIO KIIBKICTh TOCTOBIPHOI iH(opMaIliii mpo eheKTu-
BHICTh 3aMiHM Ipenapary rinodi3iB Ha IpemnapaTu 3 HENPSIMUM XapaKTepOM CTHMYJIIOIOYOTO BIUIMBY
Ha TOHAJU pUO, 10 CIIOHYKAJIO /IO TMPOBEACHHS BiIOBIIHUX JOCIiHKEHD [2].

AHaJi3 ocTaHHIX AoCaiIKeHb Ta myoOJikaiiid. SIk BiToMo, IUTiAHIKA OCETPOBUX PHO, BUPOIIEHI
B IITyYHHX YMOBaX, 0COOJHMBO CaMUIli, HE 3/1aTHI MPOAYKYBaTH 3pili cTaTeBi MPOAYKTH MPUPOIHUM
nuisixoM [3]. 3a3Buuail 3aCTOCOBYIOTH METOJ TOPMOHAIBHOI CTUMYIALII IJIi HEPECTOBOTO CTaHy Y
TUTLTHUKIB. 3 I[I€I0 METOI0 BUKOPHUCTOBYIOTh aIlleTOHOBAaHI Timog)i3u 0CETPOBHUX 1 KOPOTIOBHUX BHJIIB pUO
Ta ix cuHTeTHuHI 3aMminHuku Cypdaron, Hepectun (BupoOHuirTBa Pociiicbkoi denepartii), OBomnens
(BupoOHUIITBA YTOPIIMHM) Ta iHII iXHI aHanoru [4, 5].

BukopucTanHs npenapaTy rifnogisi 3a HITYYHOTO BIATBOPSHHS MPOTIATOM TPHUBAJIOTO Yacy HE Ma-
70 anpTepHatuB. OmHAK, V MPAKTHYHIA pOOOTI 1HKOJM BHHHUKAIOTH Pi3HI YCKIATHCHHS, TIOB’ s3aHI 3
BUKOPUCTAaHHIM Mpenapary rimodizis, Bil HETaTUBHOI peakiii IUIiJHUKIB PO HA CTUMYIIALIIO J0 3a-
rubeni iH €KTOBaHHUX pHUO.

3amina mpemnapartiB Tinmo¢ily Ha CHHTETHYHI aHAJIOTH TOHAIOTPOIiH-PUIII3HHT-TOPMOHIB 3a MITYy4-
HOT'O BIITBOPEHHSI 00’€KTiB pUOHMITBA Yy KpaiHax CBITY 3 PO3BHHEHOIO aKBaKYJIbTYpPOIO Mae
00’exktuBHI npuunHu. [lo-mepie, cam mpouec 3aroTiii rinogisiB y puO-I0HOPIB — MPaLEeMiCTKHH,
HESTHIHHH 1 HeecTeTnuHui. [lo-mpyre, puHKOBA IMiHA IPOAAXY MerinodizoBaHol pudH, IK TOBAPHOTO
Xap4yoBOI0 MPOAYKTY, 3HUXKYeThCs. [lo-Tpere, moTpeba y CUpOBHUHI JJIs 3aroTiBi rinodisiB BUMarae
BUJIOBY 1 0OpPOOKH BEIHMKOI KiTBKOCTI CTATEBO3PUINX pUO, MEPEBAKHO, 3 MPUPOAHUX BOIOWM, IO MPH-
3BOJIUTH JIO IIPUBY CAMOBIATBOPIOBAIEHOI 3ITATHOCTI MMPUPOTHUX MOMYJISAIIA TAKUX TPAIUIIHHIX JJIs
BimOopy rino¢iziB pub sk Jsll, ca3aH, Kapachk. KpiMm Toro, npemnapat rimo¢isiB pud, HaBiTh HAJICKHUM
YUHOM 00pOOJICHUH, Ma€ MEeBHI HEAOMIKY, 30KpeMa:
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— HECTCpUILHUHN, MICTHTh OaacTHY OITKOBY PEUOBHHY, SIKa CIPHUYUHSE 3allaJbHUMN MPOIIEC B Op-
raHi3Mi pUOH-PELUITIEHTA;

— HE BOJIOZIE CTAHIAPTHOIO AKTHBHICTIO;

HECTIMKHU 10 TpUBaIOro 30epiraHHs y BUTJISAAI BOJHOI CYCIICH3IT;

— MICTHTB, KPIM TOHAJOTPOIHUX, 1HIII TOPMOHH, SIKI 3yMOBIIOIOTH MOPYLIEHHS FOPMOHAJILHOTO
OajlaHCy B OpraHi3mi in’€ktoBaHoi pubu [1, 6].

Kpim toro, 3arotoBisitots rinoisu pud, nepeBakHO, Y KOPOTKOTPUBAIIMHA NEpEIHEPECTOBUII Iie-
piod poKy, HaBECHI, 0 HACTaHHS HEPECTOBOI 3a00POHHN Ha TIPOMHUCE PHOM B TIPUPOTHUX BOIOHMAX.

OnHKUM 13 IIISIXIB MOJ0JIAHHS IPOOJIEM, 1110 BUHUKAIOTH 3a IITYYHOrO BIITBOPEHHS IIPH KOPUCTYBaHHI
npenaparamu rinodiziB puod, € mepexiJ Ha iX CHHTETHYHI 3aMiHHUKH. BibIICTh 3aMiHHUKIB Tpenapary
rimoiziB pud MICTATh Y CBOEMY CKJIaJi CHHTCTHYHI aHAJIOTH JIIOJIOCPHHY — TOHAIOTPOIMIH-PHII3HHT-
TOPMOHY, III0 CTUMYJIFOE TOHAJIOTPOIIHY aKTHBHICTD aJeHOrinodiza. Y MmoJaabllioMy BJacHI TOHAIOTPOIIHI
TOPMOHH HOTPAIUISIOTH B KPOB’STHE PYCIIO, BIUIMBAIOTh HA CEKPETOPHI KIIITWHY FOHAJ 1 BUKJIUKAIOTh CEK-
PELio CTePOIMHUX TOPMOHIB 1 MMPOCTArJIAHIUHIB, SKi JOBEPIIYIOTh IMPOIEC MEPEBEACHHS CTATEBUX KITITHH
Y HEpPeCTOBHUIH CTaH — S5-Ty CTaiI0 3pLIOCTI — CTaIit0 TEKYJIOCTi iKpH i criepmu [7, 8].

[IpoBeneHHsI HAYKOBUX AOCIIIKEHb, SIKI IPUCBSIUCH] BIUIMBY CHHTETUYHUX CTUMYJSTODIB Ha pe-
MPOAYKTHBHI MOKA3HUKHU 1 CTAaH 3[0pPOB’S IUNJHHUKIB PHO, € aKTyalbHUM Ui PO3BUTKY PHOHMLITBA
VYkpainu, ajpke pO3IMIMPSHHS KoJia BITYM3HSIHMX KOPHCTYBauiB CHHTETHYHHX 3aMIiHHMKIB rinogisiB
CTPUMYETHCS Uepe3 MeBHY creu}iKy 3aCTOCYBaHHs LIMX MPENapariB Ta BiACYTHICTb TOCTaTHBOTO 00-
I'PYHTYBaHHS X BUKOPHCTAHHS B aKBaKyJIbTYpI.

Mera aocaiokeHHsl — IOCIIIUTH €EKTUBHICTh 3aMiHH TPaAULIAHOrO Ipernapary rimogisiB Ha
CTUMYJISITOpPU TOHAXOTponHoi (yHKUii rinogisza unigHUKIB pubd 3a OAep)kKaHHA MOJOII CTEpJsdl B
YMOBax aKBaKyJIbTypH.

Marepian i MmeTonuka gociimkennsi. JlocmimkeHns nposeaeHo HaBecHi 2016 p. Ha 6a3i HaBYAIBHO-
HayKOBO-BUPOOHHUUOI J1aboparopii puOHMITBa Kaeapu akBakynbTypu HYBIll Ykpainu y cmt Hemimaeso
Boponstaepkoro paiiony Kuicbkoi 001acTi (maimi B Teketi ckopouero — HHBJI puOHuirsa) Ta Ha 6asi II1
«HaykoBo-BUpoOHHYE CLIIBCHKOTOCIONapChke MianpueMcTBo «bectep»», M0 3HaXomuThes y ¢. Tpumims
OO0yxiBcbkoro paioHy KuiBcbkoi obnacti (mami ckopoueHo — 11 «bectep»).

Marepian 11 mpoBeASHHS TOCTIKEHD — TUTITHAKKA CTEPJISIIL Ta IX CTaTeBl MPOMYKTH.

Sk KOHTPOJIb B €KCIIEPUMEHTI 3 TOPIBHAIBLHOI OIIHKYA Pi3HUX CTUMYJISTOPIB HEPECTOBOTO CTAHY
BUKOPHUCTAJIM Tpenapar rinodisiB ca3zaHa; AOCTiAHUN BapiaHT — €KCIEPUMEHTAIBHUNA CHHTETUYHUIN
CTUMYJIATOP HepecToBoro ctany pud Vadilen-2, skuii BUKITHKA€E CEKPEIliI0 TOHATOTPOITHIX TOPMOHIB
y rino(i3i T IHuKa, 0 3HAXOIUThCS Ha 4-H cTamii 3piocti roHan. Po3poOHMK npenapary — HOICHT
kadenpu akBakynbTypu HYBill Ykpainu Kosamenko B.O. [9].

3aBOACHKUX JIMIMHOK CTEPIISITI OTPUMYBAIH 32 3arajJbHOTPUUHATOIO TEXHOJIOTIEI MITYIHOTO Bifl-
TBOPEHHS OCETPOBUX PUO, 3 BUKOPUCTAHHIM METOIY NMPIKUTTEBOTO B3ATTA IKpU Yy camMHLb (METOX
niapizanHs siinenpoBoais) [10]. Pub koHTpoaBHOT rpynH iH €KTYBaId CYCIIEH3I€I0 Mpenapary rimodi-
3iB cazaHa, AOCIiAHOI — eKCIIEpUMEHTANBHUM IpenapaToM Vadilen-2.

ExcnepumenT Oysio mpoBeaieHo B Tpu etan (Tadi. 1)

Tabmuns 1 — Cxema gocaiaKeHHs 3 BUPOOYBAHHS Pi3HUX CTHMY.ISITOPiB HEPECTOBOTO CTAHY CTePJIsai

) KinbKicTh IUTJHUKIB 3a CTATTIO i 03H pernapariB
ooy | 2% o 33) o
CK3. 1 in’exuist 2 in’exuis CK3. 1 in’exuist | 2 in’exuis
1 eran HewmimraeBceka pubainsauns (TemMneparypa soau 14 °C)
KonTposns 5 1,1 4,4 4 0,6 2.4
Hocnin 5 0,2 0,8 4 0,15 0,6
2 eran I «becrep» (Temneparypa Boau 15 °C)
Konrpons 3 1 4 - - -
Jocnin 3 0,2 0,7 6 0,1 0,5
3 eran HewmimmaeBcbka pubaiipHuLs (temmeparypa Boau 15 °C)
Komrpors | 6 1 | 4 | 6 | 0.6 | 2,4

IIpumiTka:* — 3arampHa m03a mpenapary rinogi3iB Bka3aHa y MT Cyxoi pedoBHHH Tinmogisis, npemapaty Vadilen-2 —
y M Ha 1 KT MacH Tija IuTiJHAKa.
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1’ ex11ii mpemapaTiB MPOBOIWIN BHYTPIM SI30BO, CAMHIISIM Ta CaMISIM y JABa MPUHOMH (CIiBBiIHO-
meHHs 1103 — 20:80 %, iHTepBasl MiXkK iH eKIisMU — 12 roy). CaMIliB iH’ €KTyBaJIH, SK i CaMUIIb, TBOpa-
30B0, 3a 2—4 rof A0 iH’ eKuil npenapariB camuuaM. 11in yac mpuroTyBaHHs CyclieH3ii mpenapary rimo-
(iziB pub 10 Horo ckiaay BBOAWIN aHTHOIOTHK [IeHinumiH 3 po3paxyHky 25 tuc. MO Ha 0IHOTO ILIi-
JTHUKA, He3aJIC)KHO B MAacH Tijia puOH.

30ip i ompaIifoBaHHS EKCIEPUMEHTAIILHUX MaTepialliB MPOBEJCHO 3 BUKOPUCTAHHSM 3arajibHO-
MPUHHATHX METOMIB AOCIPKeHb B pHOHiit ramy3i [11].

OcHOBHI pe3yJbTaTu AocaixkeHHs. Becrnoro 2016 p. 3a 10IMOMOTroi0 Bi3yalbHOI OIIHKH Ta Me-
Tomy Oiomcii s mepimoro etamy iHkyOamii 0yio BimiOpaHo 10 camuup Ta 6 camuiB crepnani. Maca
pub cTraHOBHIA B cepelHbOMY: caMullh — 1,34 xr, camiliB — 1,1 kr. Pu0 MiTwIu miIBiCHUMU MiTKaM#
Ha TPYIHUX TUIABHUKAX.

Pesynpratu excriepuMeHTY 3BEJICHO y TaOIUIIO 2.

Tabmuns 2 — Pe3yJIbTaTH eKClIepUMEHTY

. KinpkicTh ikpu .
Bapiast HOMep Macg ca- Kui Yac Bil 2- IH.’ €exuli 10 BI,Z[HO'CHa p060.qa J10-
camuIll MHLIL, KT Binbopy ikpn r mT. JII0YICTh, HIT. 1KP./KT
1 eran (21-22 kBitHst 2016 p.), Temnepatypa Boau 13 °C. HemirnaeBcbka pudainbHULS
10 1,25 0,15 18 ron 51 xB 118 15104 12083
Korrposts 14 1,6 0,17 20 ron 26 xB 154 19712 12320
16 1,06 0,16 21 rox 58 xB 29 3712 3501
18 1,2 0,18 20 rox 59 xB 90 11520 9600
21 1,4 - 19 ron 15 xB 191 24448 17462
9 1,6 0,088 22 ron 42 xB 100 12800 8000
Tocuix 12 1,4 0,26 19 rox 62 7936 5668
20 1,3 0,4 19 rox 10 xB 186 23808 18313
22 1,75 0,22 Camu1st He BiipearyBajia Ha CTUMYJISLITIO
32 1,1 - Camu1st He BiipearyBajia Ha CTUMYJISLIIO
2 eran (3—4 tpasus 2016 p.), remneparypa Boau 15 °C. III1 «<HB® bectep»
2 1,36 - 16 rox 1 xB 144 18432 13552
Kowrposs 5 1,26 - 16 rox 30 xB 100 12800 10158
6 1,04 — Camulist BUSBHIIACH CAMIIEM
1 2,28 - 17 ron 54 xB 230 29440 12912
Hocrin 3 1,54 - 16 Tox 36 xB 172 22016 14296
4 1,56 - 18 rox 32 xB 150 19200 12307
3 eram (4-5 TpaBsus 2016 p.), remneparypa Boxu 15 °C. HeminraeBcbka puOIUIbHAL
34 1,28 - 15 ron 44 xB 140 | 17920 | 14000
32 1,18 - Camu1ist He BiipearyBaiia Ha iH’ €KIIi0
Komrpors 1 134 | 013 15 ron 57 xs 120 | 15360 | 11462
13 1,41 0,1 17 rox 21 xB Camurpst nepespina
23 1,37 0,17 17 rox 25 xB Camuipst nepespina
24%* 1,22 0,26 18 rox 15 xB 20 2560 2098
24, x* 2,12 - 16 rox 40 xB 260 33280 15698
1** 1,36 - 15 rox 59 xB 190 24320 17882

Ipumitku: * —y camuui ikpa nepespina; ** — migBicHa MiTKa 3HAXOJUThCS HA IPABOMY IPYJHOMY IUIABHUKY PHOH.

SIk BUaHO 3 Ta0JIMIIl, HA NIEPIIOMY €Talli BiCIM CaMHIIb 3 JCCATH IMO3UTHUBHO BiapearyBaiu Ha ¢i3i-
OJIOTIYHY CTUMYJISIIF0 HEPECTOBOTO CTaHy: IT SATh 3 I’ SITH — Y KOHTPOJIBHIH TPYIIi, TP 3 IT’ ATH — Y JIO-
ciimHid. J[Bi camuIli He BiipearyBaJid Ha iH €KIiI0 CHHTETHYHOTO Mpenapary, iMOBipHO, Yepe3 Te, 1110
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i1 9ac M03piBaHHs prOM MicisA Ipyroi iH eKIlii TeMreparypa BOAM B iHKyOaImiifHOMY II€Xy BIajia Ha
OJIVH Tpamyc.

OByJIAIiI0 IKpU y CaMHIb CIIOCTepiranu B iHTepBaiti Bix 11 g0 15 rogun micns 2-1 i’ exii. Bigbip
ikpu npoBoun depe3 1040 xB micas dikcarlii yacy BHIiICHHS iKpu. Y camuilb Oyiio B3sTO Bif 29 110
191 r BizyasibHO TOOpOsKiCHOT ikpH. BigHOCHA poboya TUIoMoYicTs CKiTaia Bif 3,7 mo 24,4 THC. IMT. iKpH-
HOK Ha 1 KT MacH Tija CaMHIII.

VYci BiciM 1H’ €KTOBAaHUX CaMIIiB TO3UTHUBHO BiJjpearyBaiy Ha MpernapaTH, sIK y KOHTPOJT, TaK 1 J0c-
T, Ta BiAmamm cuepMy o0’ eMoM y Mexkax Bif 7 mo 30 mut.

Ixkpy, oTpumany Ha nepmomMy etami (Bcboro 931 r), 3amTiAHUIN 1 3HEKIEIIN TaHIHOM 3 PO3paxyH-
Ky 0,5 r mpenapaty Ha 1 1 Boau. Ikpy nepemimryBanu ynponosx 45-50 cekynn. InkyOauis ikpu Bia-
OyBaiach B amapatax Beiica.

Jpyruii etan 3 OTpUMaHHs CTaTEeBUX MPOAYKTIB CTEPIISiAL BIEPIIE MPOBEACHO B YMOBaX MOJIBOBO-
ro inkyouexy B I1I1 «bectep». Sk BuAHO i3 Tabnuui 2, y TpyIi KOHTPOJIO Cepell TPhOX 1H EKTOBAHUX
CaMUIlh 3HAWIIUIA OJHOTO TEKYYOI'O CamIld, KWK BigmaB 15 MiI cIiepMu; a IBI CaMHIll BiIIAIH IKpY
macoro 100 1 144 r. YV mocmimHii TpyIi Bil yciX TPHOX CaMHIlh BimiOpamu ikpy macoro 150-230r. I3
LIECTH MPOiH’ €KTOBaHUX CaMIIiB TPH BifAaiu cruepMy 00’ eMoM Bix 2 g0 20 mur.

Ha npyromy etami B inkyOariitai anapatu Beiica (4 xon6u) 3akmanu 796 T ikpw.

Yrpomosx 4 1 5 TpaBHsI Ha pUOAUTHHUII YHIBEPCUTETY BiIOyBaBCS TPETIH eTam 3 OTpUMaHHS CTa-
TEBUX MPOIYKTIB CTEPISIII A1l MOTPeO ITYYHOTO BiITBOPEHHS. B yMoBax HecTabibHOI TeMIlepaTypu
BOIW OyNlO0 BHpIIICHO BUKOPHCTATH TUIBKM Mpemnapar rinogisa ca3aHa sSiK CTUMYJISTOpa HEPECTOBOTO
CTaHy IUTITHUKIB CTEpIIsami. I3 mecTw iH €KTOBaHMX CaMHIlb MBI Bimanmu ikpy macoro 120 1 140r.
VY nBox pub Oyna mepespina ikpa, B OJHi€l — TIIbKHM MounHama nepespiaty. e ogna camuis B3arami
HE BiJpearyBajia Ha iH’ €KIIiI0 mpenapary.

I3 mecTH iH’€KTOBAHUX CaMIIB y TPHOX OTPHUMAIIH CIEpMY, IIIE OJHA puda HE BipearyBana Ha
1H’ €KIII0, a pelITa JBi — BUSBUINCH CAMHUII.

[Momwuky mix yac craTeBoi ieHTU(IKAIT TUTITHUKIB CTEPISAl MOXKHA TTOSICHUTH THM, 110 PUO BiJl-
Oupany 3a MiTKaMH Ha TPyJHUX IJIaBHUKaX (y CaMHLb — CIIpaBa, y CaMIliB — 3J1iBa), ajie B Pi3HI POKH
3a opMyBaHHS MAaTOYHOTO CTaJa CAMHIIb MITHIIA IO PI3HOMY: MiJABICHY MITKY YIIUISIN Ha TPYIHUAN
IUTaBHUK TO 3J1iBa, TO crpaBa. Uepes3 Xopolli yMOBH YTPUMAaHHS Bi3yaJlbHO CaMIIiB BiJl CAMHIb Bigpi3-
HUTH OYyJI0 Ba)XKO, TOMY BHSIBJICHHS 2-X CTATEBO3PUIMX CaMHILb cepel BiaiOpaHux 6-Tu caMIiB BifOy-
JIOCS JIWIIIE 3a TIOSIBOIO Y HUX OBYJIbOBAHOI 1KPH IMICIISl TOPMOHAIBHOI CTUMYJIAIT HEPECTOBOTO CTaHY
ux puo.

Cnepmy Bif caMuiB Opanu nopuiiiHo. Ilepma nopuist mana 06’em Bix 2 go 11 mn, a apyra — Big 10
10 20 MII criepMH.

3a Manux 703 mpemnapary rirnodisa cazana (3 Mr/kr 3amicte 5 mr/kr) camuii Bigmamu 190 1 260 r
1KpH, IO MiATBEPAXKY€E paHillle BCTAHOBJIEHY 3aKOHOMIPHICTh: YMM O1JIbIlIe CaMHLIs TOTOBA IO HEPECTY
(roedimienT monspu3ariii ooruTiB y Mexax 0,05<K;<0,12), THM MEHIIIOI0 MOXe OyTH 1033 CTUMYJIIO-
10490TrO0 Tpemapary [3].

Ha tperromy ertami Ha inkyOaniro 3axnanu 710 r ikpu.

BucHoBku. BcTanosieHo, 110 B yMOBaxX IITYYHOT'O BIATBOPEHHS CTEPIIsAl MpenapaTH, sSKi aKTUBI-
3YIOTh CEKPEIlit0 BIACHUX T'OHAJIOTPOITHUX TOPMOHIB B Timo(i3i DT AHUKIB 1 BUKJIMKAIOTh 1X Mepexin 3
4-1 Ha 5-Ty cTajiio 3piIOCTi, HE MOCTYMAIOThCS Ipenapary rinodisiB 3a CTyNEHEM CTHMYJIIOIYOI0
BIUIMBY Ha pHO.

ExcniepumenTtansauii mpenapat Vadilen-2 3a BeTUIHHOIO TO3UTHUBHOI PeakIlii pud Ha iH’ EKIII0 HE
MOCTYIABCS MpernapaTy KOPOMOBUX Tino(di3iB i MPOSBUB M’ KUK CTHMYJIIOIOYNN BIUIMB Ha IUIIAHHUKIB
cTepiisial. 3arajbpHa /03a MpenapaTty A caMHIb CTEpIsil 3a TeMiepaTypu Boau B Mexkax 13—15 °C
cxnagana Big 0,9 mo 1 mir/kr Mac Tina, st camiis — Bix 0,6 1o 0,75 MI/KT.

BcTanoBneHo, 1Mo caMuIli CTepIIsl, JoOpe MiArOTOBIEH] 10 iHKyOariitHOl KaMIaHii, 31aTHI Bixna-
TH A0OpOSAKICHY IKpy HaBiTh 3a I03H Mpemnapary, yABiul MEHIIOI 3a peKOMEHI0BaHy, 10 i OyJ0 BHSB-
JICHO MiJ] Yac TPETHOTO €TaIy eKCIIEPHUMEHTY.

[lepcrieKTUBHUM BBaXKa€ThCS MPOJOBKECHHS HOCHIKCHD 11070 ¢(heKTUBHOCTI 3aMIiHHU MpernapaTiB
rimodiza pud Ha CHHTETUYHI MIpenapaTn-aHajIoryd TOHAI0M0epHHIB, 3 OMIHKOIO e(DeKTy Iiel 3aMiHM 3a
MOKa3HUKaMHU BIDKMBAHHA MaTOYHOTO MaTepialy OCETPOBHX 1 TPHBAJIOCTI iX aKTUBHOTO PEMPOAYKTHB-
HOTO BIKY.
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HcnbiTaHust pa3sHbIX CTHMYJ/ISITOPOB HEPECTOBOI0 COCTOSIHUS MPOM3BOAMTeNNel cTepasiau (Acipenser ruthenus L.)
B YCJIOBHSAIX HCKYCCTBEHHOT'O BOCIIPOU3BO/JCTBA

E. C. Ilonnaeckas, B. A. Koasenko, B. H. IllymoBa

OmuH U3 myTelt npeoosieHus mpo6IieM, BO3HUKAIONINX MPH HUCIIOJIb30BAHUH IIPENapaToB TUIO(GH30B PHIO B YCIOBHUIX
HCKYCCTBEHHOTO BOCIIPOM3BOJCTBA OOBEKTOB PHIOOBOJICTBA — HEPEXOJ HA CHHTETHUYECKHE 3aMEHHTENHM 3TOTrO IIperaparta,
KOTOpBIC HE MMEIOT IPHCYIUX eMy HEIOCTaTKOB. B Xo/ie IpOBEICHHBIX HCCIIEOBAHUN 110 HCIBITAHUIO PA3IMYHBIX CTHMY-
JSITOPOB HEPECTOBOTO COCTOSIHUS IIPOU3BOAUTENCH CTEPISAN B YCIOBUSX MCKYCCTBEHHOTO BOCHPOU3BOJICTBA YCTAHOBIICHO,
YTO Ipenaparhbl, KOTOPbIE AKTUBU3UPYIOT CEKPELNIO COOCTBEHHBIX TOHAJOTPOITHBIX TOPMOHOB B THIO(GH3€e IPOU3BOANTEINICH
CTEepJISIIH, HE YCTYIAIOT Ipenapary runoQu3oB 10 CTENCHH CTUMYJIMPYIOLIEro BIUSAHUA Ha pbl0. OTMEUEHO, YTO 3KCIepUMe-
HTaJbHBIN mpenapat Vadilen-2 nmo BeaMYMHE MOJI0XKUTENBHOHN peakiyu pbl0 Ha HHBEKIUHU HE YCTyNal MpenapaTy KaploBbIX
runodu3oB. OTMEUEHO, YTO CaMKH, KOTOPHIX HHBEKLIUPOBAIH CyClIeH3Uel rHno(u30B ca3aHa ¢ 1030 3 MI/KT, OTIAIN UKPY
XOPOIIIEro Ka4ecTBa.

KuioueBsble c10Ba: cTepIisib, BOCIPOU3BOACTBO, runodu3, Vadilen-2, HepecToBOE COCTOSIHHE, HKPa, CIIepMa, HHKYOAIIs.
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Testing different stimulants spawning sturgeon sires (Acipenser ruthenus L.) in the condition of artificial repro-
duction

0. Poplavska, V. Kovalenko, V. Shumova

To stimulate spawning state of fish breeding enterprises in Ukraine traditionally use drug pituitary water suspension con-
taining ready gonadotropin hormones. However, using this drug can cause various complications from the negative reaction
of fish sires on stimulation to death of injected fish.

Replacement drugs pituitary into synthetic analogues of gonadotropin-releasing hormones, which occurs during artificial repro-
duction of fish in the countries with developed aquaculture has objective reasons. The drug of fish pituitary even properly processed
has certain drawbacks, such as: unsterile, containing ballast protein substance that causes inflammation in the body of fish- recipient,
does not have a standard activity, unsustainable for long-term of storage in the form of an water suspension, contains besides gonad-
otropin other hormones that cause hormonal imbalance in the body of injected fish. In addition, the pituitary glands of fish are har-
vested in the short-term before spawning season in the spring, before spawning ban on fishing in natural waters.

One of the ways to overcome the problems that arise when using the drug of fish pituitary — transition to synthetic substitutes of
the drug, which have no inherent drawbacks. Most drug substitutes of fish pituitary contain some kind of synthetic analogues
lyuliberyn — gonadotropin-releasing hormone, which stimulates gonadotropin activity adenohypophysis of fish. Later gonadotropin
hormones enter the bloodstream, affecting the secretion cells and cause secretion of steroid hormones and prostaglandins, which
complete the process of transfer of germ cells in spawning condition — the 5th stage of maturity (fluidity eggs and sperm).

Until recently, work has been limited to the use of injections to sturgeon fish with the drug "Surfahon", which is a syn-
thetic analogue of lyuliberyn, but for Sturgeon this drug was not effective. Later, to encourage sturgeon in the artificial repro-
duction multi-drug "Ovopel" (sturgeon), "Nerestyn-5" and "Nerestyn-7" have been used. However, there are no data of the
experience of Hungarian drug "Ovopel" in the sturgeon farms in Ukraine, and Russian-made drug "Nerestyn" in versions 5
and 7, although used in domestic sturgeon breeding is quite expensive, and the price for it is growing every year.

The objective of the work was to investigate the effectiveness of replacing traditional drug of fish pituitary into stimulant
gonadotropic function of fish sires pituitary in order to get sturgeon in terms of aquaculture.

The study was conducted in spring 2016 on the basis of educational, scientific and industrial laboratory of fish farming,
aquaculture department of National University of Life and Environmental Sciences of Ukraine and on the basis of private
enterprise "Scientific production agricultural enterprise "Bester". Control in the experiment with comparative evaluation of
using various stimulants served drug suspension of carp pituitary. Experimental version — experimental synthetic stimulant of
fish spawning state Vadilen-2 (designer of the drug — Associate Professor of Aquaculture Kovalenko V.A.). Collection and
processing of experimental materials were made using conventional research methods in fish breeding.

It was set that drugs that activate the secretion of gonadotropin hormones in the pituitary of sturgeon sires are equal to
the stimulatory effect of pituitary drug. It was noted that the experimental drug Vadilen-2 had positive reaction of fish on the
injection drug and did not yield carp pituitary and showed mild stimulating effect on sturgeon sires. The total dose to female
sturgeon at water temperature 13—15 °C range was 0.9 to 1 ml/kg body weight, male from 0.6 to 0.75 ml/kg. It was noted that
female sturgeon are well prepared for the incubation period, are able to give good quality eggs even with carp pituitary dose
of 3 mg/kg, which was revealed during the third round of the experiment.

Further research may be directed to the effectiveness of substitution drugs of fish pituitary on synthetic drugs GnRH ana-
logues, with the assessment of the effect of this change in terms of the material survival of breeding fish and the duration of
their active reproductive age.

Key words: sturgeon, reproduction, pituitary, Vadilen-2, spawning condition, eggs, sperm, incubation.
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HACJIIJIKU BIIVIMBY PI3HOI'O 3A TPUBAJIICTIO BUPOBHHUYOI'O
HWIYMY HA TIPOAYKTUBHICTb CAMOK CPIBJIACTO-HOPHUX
JIMCHIb KJIITKOBOT'O YTPUMAHHSA

ITomaHO pe3ysbTaTH EKCIEPHUMEHTAIBHUX JOCIIPKEHb 13 BUBYUCHHS BILUIMBY BUpoOHM4Oro mymy y 30 JI6 Ha BinTBOpIO-
BaJIbHI BJIACTHBOCTI CAMOK CPiOJISCTO-YOPHHX JIUCHUIID KIIITKOBOTO YTPUMAHHS Yy BOKJIMBHN [UIsl PENPOIYKLIi mepio] JaKTa-
wil, KoK TBapvHH HaOiMbII Bpasnusi 1o Aaii crpecy. st ananizy Oyina BuOpaHa pi3Ha TpHUBaIicTh Aii BUPOOHHYOTO LIyMY
Ha 3BipiB: /IBi, YOTHUPHU Ta LIiCTh TOJUH Ha 100y. JlocmimKyBaay NOKa3HUKH IUIOJIOYOCTI, KPYIHOILTIAHOCTI, 30€peKeHOCT]
MIPUILIONY, Macy THi3/ia 1 OJJHOT rOJIOBU IIOTOMKIB 32 BIUTYYCHHS Ta BHXI1J AUIOBUX IYLEHST Bix oaHiel mucuii. OOpaxoByBa-
T TIOKAQ3HUKH CKOHOMIYHOI €()EeKTUBHOCTI YTPUMAaHHS CaMOK CpiOJISICTO-4OPHHX JIUCHIb Ta 30MTKH, 3aBJaHI HETaTHBHUM
BIUIMBOM BHPOGHUYOTO IIyMY.

KunrodoBi ciioBa: 3BipiBHUIITBO, CPIOISICTO-YOPHI JIMCHULI, CAMKH, yTPUMAaHHS, BAPOOHWYHIA IIIyM, BiITBOPIOBAIBHI BIla-
CTHBOCTI, eKOHOMiI4HA €()EeKTHBHICTb.
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IMocranoBka nmpodeMu. BUpoOHHUIITBO XyTpa B CBITI BBaXKAEThCS OJHIEI0 3 HAHNPUOYTKOBIIINX
raiy3ei TBapuHHHIITBA. YacTka JOXOIB BiJI EKCIIOPTY XyTpa Y PO3BUHYTUX KpaiHax €Bporu Tta A3ii
MIPHUPIBHIOETHCS 10 CHEPreTUUHOro Ta A00yBHOTO cektopy AIIK. OmHak ycmix BeJCHHS 3BipiBHUIITBA
IIIJTKOM 3JICKUTH Bijl TEXHOJIOTIYHOTO PiBHS BHPOOHMIITBA, B MEPIIY YEPTY BiJ TOTO, HACKUTLKH YMO-
BH yTPUMaHHS HaOJMKEH] 10 MPUPOTHUX, a/PKe XFDKI 3Bipi KIIITKOBOTO PO3BEICHHS NepeOyBalOTh Ha
cranii omomartHeHHs [2, 4, 7]. B 3B’s13Ky 3 UM 10 CHOTOJTHI HOPMATUBH 300TITi€EHN Y 3BIPIBHHIITBI €
HEJIOCKOHAIMMH 1 TOTPeOYIOTh Meperiisiay Ta KoperyBaHHA. [[prauHOI0 A7 HAIIKMX eKCIepUMEeHTalb-
HUX JOCTIIKEHb CTaB BUIIAJOK MAacOBOT0 KaHi0aji3My CaMOK JIUCHITh B TIPUBATHOMY 3BipOTOCIIOAapC-
TBi Ha XMeIbHUYYMHI, KOJIH 32 OJHY 400y Oyno 3HUIIEHO Onn3bKo 15 % mpuruiony BHACTIIOK Aii Ha
HUX BUPOOHHMYOro mrymy. llomepenHiMu €KCIIEpUMEHTaMU BUSBJICHI OCHOBHI JKepena 3BYKOBOTO
ctpec-GakTopy Ha 3Bipodepmi [13]. YcraHOBIEHO, 10 HA PiBHI KIIITOK, 1€ YTPUMYBAIH JAKTYHOUUX
CaMOK 3 IyICHITaMHt, aOCOMOTHUH MOKAa3HUK BHPOOHUYOTO IIyMy HE MEPEBUIYBAB BEPXHIO JIOITYC-
tumy Mexy y 30 J16. [IpoTe, BHACTiOK TPUBAIOTO BIUIMBY HOTO HA 3BipiB BUHUKAJA arpecis, 3aHEIO-
KOEHHS Ta KaHI0aIi3M y CaMHIIb.

AHaJi3 ocTaHHIX Hociimkensb i myOJikaniii. Y HayKoBil JiTeparypi 3HAXOIAMO YAMAJIO TPHK-
JaziB HETaTUBHOI Aii 3BYKY Ha >KUBHX icTOT [3, 8]. YcTaHOBIEHI ONTHMaNbHI MEXI IIyMYy Uil HOpMa-
JTBHOT KUTTEMISIILHOCTI JIIOMAWHU 1 TBapuH. Hampukiam, 11 KUTIOBUX MPUMIIIEHb PIBEHb IMTyMy HE
Mae nepepuryBata 35 J10, TBapuHHANBKUX npuMinieHs — 40-50 nb [5, 6, 12]. 3rigHo i3 caHiTapHO-
TiTiEHIYHUMHA HOPMAaMH TS 3BIpOTOCIIONAPCTB IIeH Moka3HuK He Mae nepesunryBaTu 30ab [11]. IIpo-
Te, y HOpMax [9] Ta METOMUYHUX BKa3iBKax [7] HEe BCTAHOBJICHHUN YaCOBHU TPaJi€HT Jii HOTO Mapa-
MeTpa. 3 OISy Ha HasBHICTh BHITAJIKIB HETAaTUBHOTO BILIMBY BHPOOHHYOTO IIyMy Ha OKpeMi cTarte-
BO-BIKOBI T'pyIH XIKUX 3BIPIiB KIIITKOBOT'O YTPHMAaHHS, BUHUKA€ HEOOXITHICTH JOAATKOBOTO JOCITi-
JokeHHS. TOMy METOI0 JIOCIHI/DKCHHS OYJIO YCTAaHOBHTH, SIK JIi€ 3BYKOBHUH cTpec-(hakTop MOpPOTOBOI
CHJIM Ha BIATBOPIOBAIBHI BJIACTHUBOCTI JAKTYIOUHX CPIOISACTO-IYOPHUX JINCHIIh KIIITKOBOTO YTPUMaHHS
3a pi3HOI TPUBAJIOCTI.

Martepian i MeTomuka xocaimkennb. [ peanizarii MeTr OyB IMOCTaBJICHUH JTOCTI] HA JIAKTYFOUUX
camkax jucuiib (Vulpes vulpes, L., 1758). Y 3a3manerine miaroToBieHe 3ByK0i30JIb0BaHE TPUMIIICHHS OY-
JIM TIEpEHECEH] KIITKH 13 POAMIKAMH, JIe CAMKH TOCTITHUX TpyH mimmramm aii mrymy y 30 gb mpoTsirom
2-6 roauH Ha N00y. 3BYK BIiATBOPIOBAIM 32 JOIOMOIOI0 3ByKo3amucytodoro npuctporo BIIIB-003-M2.
CaMOK KOHTPOJIBHOI T'PYyIM yTPUMYBAIM y BCi MEPiOAW OOCTIAY y THIII (piBEeHb LIyMy HE IEPEBHILY-
BaB 0,5 n1b). Bumipu piBHS BHpoOHHUOrO IIyMy mpoBoawin mpuiagom BIIIB-003-M2, 3aBoachKHiA HO-
Mep 972. BumiproBaHHS MTPOBOIIN 3TIIHO i3 BCTAHOBJICHWMH TpaBwiaMu [12]. Jlocmia mpoBOAwIM 3a
CXEMOIO BiJIIIOBIHO JI0 PaBUJI MOCTAHOBKY EKCIIEpUMEHTIB Ha TBapuHax [10] (tabm. 1).

Tabmuns 1 — Cxema gocainy

YMOBH yTpUMaHHS 3a IepiogaMu
I'pyna n =
migrorosumnii, 10 gi6c OCHOBHHI SAKLOTHAH,
’ 40 ni6
| - KoHTpOTbHA 10 Pisens mymy 0,5 nb PiBens mymy 0,5 nb Pisens mymy 0,5 nb
(mpotsrom no6u) (mpoTsirom 106n) (mpotsrom no6u)
2 — nocnigHa 10 Te x Pisens mrymy 30 ab (2 roa Ha 100y) Te x
3 — nocnigHa 10 Te x Pisens mrymy 30 ab (4 rox Ha 100y) Te x
4 — mocnigHa 10 Te x PiBens mymy 30 b (6 rog Ha 700Y) Te x

[Ticns 3aKiHUEHHS OCHOBHOTO MEPioNy MPOBOAMIN OOJIK MPUILIONY (TOJ.), a MiCHs 3aKII0OYHOTO —
BH3HAYAJN KUTBKICTh 1,5-MiCSIMHOTO MPHUILIONY (TOJI.), SIKa MpHUIlagaia Ha OJHY OCHOBHY CaMKy Ta HO-
ro KUBY Macy 3a 3arajibHONPUHHATAMHU MeToAuKamHu [1]. CtatucTruny oOpoOKy 1HudpoBOro Marepia-
ny npoBoannu 3a H. A. ITnoxincekum [14].

OCHOBHI pe3yJIbTaTH TO0CTiXKeHHsA. Y X0 SKCIIEPUMEHTY BHUSABJICHO, IO 3a 30UIBIIICHHS TPHUBA-
JIOCTI Aii HA JIAKTYIOUHX caMok myMy vy 30 nb 30epexeHicTs NpUIDIoNy 3HIKYEThes Ha 1,15-7,56 %,
KUTBKICTh 3apEECTPOBAHOTO HA OJIHY caMKy npurniony — Ha 0,3—0,8 roi., Macu THi3la 3a BiJTy4CHHS —
Ha 0,81-1,72 kr, a Mmacu yueHsaTa y 1,5-micsanomy Bini — Ha 70150 r. Pesynbratu 00Ky BiATBO-
PIOBAIBHHX MTOKA3HUKIB CPiOIISICTO-YOPHUX JIMCHIIH ITOAAH1 y Ta0wii 2.
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Tabmuns 2 — BilTBOPOBAJILHI IOKA3HHKH CAMOK CPid.sicTo-4opaux Jucuns (n=10), X + Sy

IToxa3uuk

I'pyna

1 — xoHTpOJBHA

2 — pociigHa

3 — pociigHa

4 — nocnigHa

KinbKicTh 3apeecTpoBaHOTO HPHII-
nony Ha 1 caMKy, TOIL.:

- 33 HApOUKEHHS 5,01£1,56 4,62+1,65 4,751,72 5,13£2,02
- 3a BiJUTy4eHHs 4,31+1,64 4,01+1,76 3,60£2,30 3,54+2,43
30epexeHicTh mpuIiony, % 87,0£19,0 85,0+21,1 74,0+£31,90 59,0£25,9
Maca rHi3/a 3a BiITy9CHHS, KI' 5,7242,56 5,03+2,46 4,43+2.97 4,13+2,87
Maca 1,5-MicSYHOTO LyLICHS, KT 1,32+0,14 1,21+0,15 1,23+0,11 1,21+0,12

LiHHUMH IS 3BIPIBHHMKIB-TIPAKTUKIB OyIyTh BUABJICHI HaMHU IOBEIIHKOBI OCOOIMBOCTI CaMOK 3a
Iii cTpecy, CIPUYUHEHOTO MIYMOM. JIMCHIT JOCHITHUX TPYN YacTO 3JIMIIATHM POMMIIKH, 3aXOIMIH 1
BUXOJIWIIH Y TaMOyp OyIMHOYKIB Ta CITYACTHI BUTYII, CTABAIH Y 103y 3aHETIOKOEHHS», BUHOCIIIU Ta
3aHOCHJIM Y POIHUIIKY IYLICHAT. 3a MOSBH TaKHX XapaKTePHHX O3HAK Yy MOBEHIHIII CAMOK HEOOXIiIHO

ITyKaTH Ta HAMAraTUCS JTIKBiTyBaTH cTpec-(haKTop.
ExonomiuHi 00paxyHKH MOKa3ajH, IO 3a Jii 3BykoBoro moapasnuka y 30 nb mpotarom 2-6 ro-
JIUH, BiJl TOCTITHUX TPYyI CaMOK HEeA0oep:KaHo Bif 13 1o 22 ToiB NpUILIONY HOPIBHSIHO i3 KOHTPO-

JIbHUMH TBapuHamu (Tab. 3).

Tabmuns 3 — O0paxyHOK eKOHOMIYHHX HACTIAKIB Bia aii 3ByKoBOro crpec-pakTopy Ha caMOK CpifJIsICTO-4OPHHX JIHCIB

(n=10)
I'pyna
INoka3Huk . . .
1 — KOHTpOJIbHA 2 — nocnigHa 3 — nocnigHa 4 — nocminHa

Opneprkato 1,5-MicsSMHOTO NPHUILIONY, TOJI. 43 40 25 21
Henoonepmaﬂo npumuiony 1,5-Mica4HOrO0 _ 13 18 2
BiKYy, T'OJL.
OneprkaHoO TOBAPHOTO MOJIOJHSIKY 3a0iHUX
KOHJIMIIIH, TOJI. 39 36 22 19
3araibHOBHPOOHUY] BUTPATH HA OAEPIKAHHS
TOBAPHOTO MOJIOJHSKY BiJl TPYIIH, TUC. TPH 22,93 21,17 12,94 11,17
Bupytxa Bix peaizaii, THC. TpH 31,20 28,80 17,60 15,20
OneprxaHo IpUOYTKY:
- Ha TPYyILy, THC. TPH 8,27 7,63 4,66 4,03
- Y IepepaxyHKy Ha OJIHy CaMKy, I'pH 826,8 763,2 466,4 402,8
Brpatu npubytky 3a aii 3ByKoBOTO CTpEc- _ 63.6 360.4 4240
¢axropy, rpa/caMKy

Tabnuyni JaHi cBigYaTh Mpo Te, IO Aisl 3BYKY y NEpiof JakTawlii cpiOMsCTO-4OPHUX CaAMOK Yy
301b/n00y 3yMOBIIIOE HE TIIBKHM 3HIKECHHS X MPOAYKTHBHOCTI, IPU3BOJUTD 10 CTPECY, ajle i COpUiH-
HsI€ 3MCHILICHHS PUOYTKY Y MepepaxyHKy Ha OJHY rojioBy a0 63,6-424,0 rpuBeHb.

BucHoBku. 1. 301/IbIIICHHS TPUBAJIOCTI [ii BUPOOHUYOIO IIyMy Ha PiBHI BEPXHBOI MOMYCTHMOI
MEXi Ha cpibscTO-4OpHUX JUCHLB y TIEPio JaKTalil 3yMOBIIOE BHHUKHEHHSI TPUBOTY Ta 3HU)KEHHS
OCHOBHUX BiJITBOPIOBAJIHIX TOKA3HUKIB.

2. Y pasi 30UIBIICHHS TPUBAJIOCTI [Iii 3ByKOBOTO CTPeCy Ha OpraHi3M JIAKTYIOUHX CaMOK JINCHIIb
3pocTae 30MTKOBICTD iX yTpUMaHHS BHACIIAOK HEJOOAEPKAHHS iJIOBOTO IPUILIOLY.

[Mopanpmi gociiKeHHST HEOOX1IHO MPOBOANTH Y HANpPSIMY BHUSBIICHHS METOJIB 3HW)KEHHS TpUBa-
JIOCTI1 i1 BUPOOHUYOTO MTyMy Ha XyTPOBHUX 3BipiB B BAXKJIMBI IEPiOAN BIATBOPEHHS, MOIIYKY apaMeT-
piB 3BYKOBOro crpec-pakTopy, 3a SKOTO OpraHi3M CaMOK HaWOUIbII Bpas3lMBUMA, BEACHHS MOIIYKY
NPUAOMIB 3HIKEHHSI cTpec-ayTiuBocTi Xmwkux (Carnivora) KIIITKOBOTO PO3BEICHHSI.
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IocnencTeust Bo3AelcTBHS Pa3IMYHOIO MO NMPOAOKUTEIbHOCTH MPOM3BOJCTBEHHOr0 IIyMa HA MPOM3BOAUTE b~
HOCTb CAMOK CepeOpPUCTO-4YEPHBIX JTUCHI KJIEeTOYHOI0 COACPKAHUS

T. B. llleBuyk

IIpencraBieHsl pe3ysbTaThl SKCIEPUMEHTAIBHBIX HCCICIOBAaHUN [0 U3YyYCHUIO BIMSHUS NPOU3BOJICTBEHHOIO IIyMa B
30 16 Ha BOCTIPOHM3BOJACTBEHHBIC CBOHCTBA CAMOK CEpPEeOPHCTO-UEPHBIX JIMCHUIl KIETOYHOTO COAEpPIKAHMsS B BaXKHBIH JUIS pe-
NPOJYKIMH MEPHUO] JTaKTallUM, KOTAA XMBOTHbIE HanOOIee dyBCTBHTEIbHBI K BO3JIEHCTBUIO cTpecca. st aHanu3a Oblia
BBIOpaHa pa3Hast MPOJIOKUTEIBHOCTD AEHCTBHS MPOU3BOJCTBEHHOTO IlyMa Ha 3BEpEil: Ba, YEThIPE U ILECTh YACOB B CYTKU.
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HccnenoBany mokaszaTely IJI0JOBUTOCTH, KPYIHOIUIOAHOCTH, COXPAHHOCTH MPHILIOZA, MacCy I'He3/ia ¥ OJHOI TOJIOBBI 110-
TOMKOB IIPU OTBEME M BBIXOJ JICJIOBBIX LICHKOB HA OAHY caMKy. ONpeaelsii oKa3aTeinn S3KOHOMHYECKOH () (HEeKTHBHOCTH
COZICpIKaHHs CepeOPHCTO-UEPHBIX JIMCHIL U YOBITKH, IPHYMHEHHBIC HETaTUBHBIM BIMSHUEM [IPOU3BOJICTBEHHOIO IyMa.

KiioueBble c10Ba: 3BEpOBOJICTBO, CEPEOPUCTO-UEPHBIE JIMCUIIBI, CAMKH, COAEPKAHUE, TIPOM3BOACTBEHHBIH IIIyM, BOCII-
POM3BOJICTBEHHbIE CBOMCTBA, SKOHOMHYECKast 3 (HEKTHBHOCT.

The consequences of the impact of industrial noise of a different duration on productivity of silver-black female
foxes of cage keeping

T. Shevchuk

The success of fur farming depends entirely on the technological level of production, primarily on how keeping condi-
tions are close to natural, because carnivorous breeding in cage are at the stage of domestication. In this connection until now
hygiene standards in fur farming are imperfect and need of revision and correction. The reason for our experimental research
was a case of mass cannibalism of female foxes in the private fur farm in Khmelnitsky region, when during one day about
15 % of the offspring as a result of the action of industrial noise were destroyed. It was established at the level of cages,
where lactating females with puppies were kept and absolute indicator of industrial noise did not exceed the upper allowable
limit of 30 dB. However, as a result of its long-term effects on animals aggression, anxiety and cannibalism in females arose.

In the scientific literature, we find many examples of the negative impact of sound on living creatures. Installed optimal
noise limits for normal functioning of humans and animals. However, the standards and guidance set no time gradient of this
parameter. Given the existence of cases of negative impact of industrial noise on separate sex and age groups of wild animals
cage maintenance is necessary to further study. The purpose of our experiment was to establish how the sound stress factor
for reproduction medium strength properties of the silver-black foxes cage maintenance for different durations.

Taking into account cases of negative impact of industrial noise on individual sex and age groups of carnivorous of cage
keeping it is necessary to conduct additional research. That’s why the purpose of our experiment was to establish how the
sound stress factor of the threshold force of different duration affects the reproductive properties of lactating silver-black
foxes of cage keeping.

To achieve this goal we conducted experiment on lactating female foxes (Vulpes vulpes, L., 1758). Cages with female
foxes were placed in a prepared soundproofed rooms where females from the research groups were subjected to the noise of
30 dB for 2-6 hours per day. The sound was reproduced using sound recording device. Females from the control group were
kept in silence during all experiment. The measurements of industrial noise were conducted by the device VSHV-003-M2,
serial number 972. The measurement was carried out according to established rules.

During the experiment it was found that by increasing the duration of noise to 30 dB on lactating females offspring sur-
vival is reduced on 1.15-7.56 %, the number of registered offspring per one female on 0.3-0.8 heads, weaning weight per
nest on 0.81-1.72 kg, and the weight of 1.5 month’s puppy on 70-150 g.

Practical valuable for fur manufacturers will be identified behavioral characteristics of females under the influence of
stress caused by noise. Foxes from the research groups often left cages and went out to the lobby, stood up in a "posture of
worry", carried in and carried out the puppies. With certain characteristic features in the behavior of females it is need to look
for and try to eliminate the stress factor.

Economic calculations showed that the action of the sound stimulus of 30 dB for 2—6 hours of research groups of fe-
males we did not obtain from 13 to 22 heads offspring compared with control animals.

Further studies should be conducted towards identifying methods to reduce the duration of industrial noise for fur ani-
mals in important periods of reproduction, searching options of sound stress factor, in which the females organism is most
vulnerable, keeping search techniques to reduce stress sensitivity of carnivorous (Carnivora) during cage breeding.

Key words: farming, silvery fox, female, keeping, industrial noise, reproductive properties, economic efficiency.

Haoitiwna 21.10.2016 p.
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OLIHKA MJEMIHHOI IITHHOCTI
BYTAIB-IVIIAHUKIB MOJIOYHHUX ITOPIJA

CrarTs NpUCBSYCHa MUTAHHSIM OLIHKH IUIEMiHHOT LiHHOCTI OyraiB-IUTiJHUKIB 1 KOPIiB y Cy4acHOMY MOJIOYHOMY CKOTap-
cTBi. JIoC/iUKEHHS NPOBOAMIN 3 BUKOPHCTAHHAM MAcCHBY JaHMX 55 IUIEMiHHMX rOCIONApcTB YKpalHH Ha KOPOBaxX TOJII-
THUHCBKOI, YKPaiHCbKOI 4OPHO-PsI001, 4epBOHO-psi00i Ta YepBOHOI MOJIOYHUX Mopin. Po3pobieHo HaWOIIbII TPUUHATHY IS
yMOB YKpaiHH MOAENb OIiHKK OyraiB-IUTiTHUKIB MOJOYHOTO i KOMOIHOBAHOTO HAINpPSIMIB NPOAYKTHUBHOCTI MeTogom BLUP
Animal Model. I[IpoBeneHo OLiHKY CeTeKIiHHO-TeHeTHYHHX NapaMeTpiB, 3HAUCHHS SKUX CBIIYAaTh PO MOKIIMBICTH BEIICHHS
yCHIIHOI cenexniiinoi po6OTH SIK 3a HOKa3HUKAMU MOJIOYHOI IPOXYKTUBHOCTI, TaK 1 32 HOKa3HUKaMH BiJTBOPEHHS 1 IIPOIYK-
THUBHOTO JIOBTOJITTS. 3HaYEHHS TeHETUYHHUX KOPEJALiil BKa3yloTh PO HEOOXIMHICTh BCKIIOYEHHS ITOKA3HUKIB BiITBOPEHHS
Ta MPOJYKTUBHOTO JOBIONITTS B CENEKUIHHUI 1HICKC, 3a SIKUM MPOBOASATH H00ip OyraiB-IuliAHUKIB.

Knrouosi ciioBa: Monouna xyno6a, Hajill, MOJIOYHHUM KUP, MOJIOYHUH 010K, MIKOTEIBHUN MEpioJl, IPOIYKTUBHE IOB-
TOJNITTS, IUIeMiHHA HiHHiICTh, BLUP, «Mozenb TBapuHm».

IMocranoBka npodaemu. CelekiiHO-TIIeMiHHa poOoTa BiAirpae 3HaYHy PoJib Y MOKPAIIEHHI MOJIOY-
Ho1 Xxyno6u. Ha ceoroani B Ykpaini Ha OCHOBI BUKOpUCTaHHS reHO(OHTy HaWKpaIiX 3a piBHEM HPOIYK-
THUBHOCTI CBITOBHX ITOPiJ, TICPII 332 BCE TOJIIITHHCHKOI, CTBOPSHO Psil HOBHUX BITUM3HIHUX ITOPi MOJIOYHOI
xyno6wu. [Tomanpitie TeHeTHIHE ITOKPAICHHST HOBOCTBOPEHUX ITOPi OTpeOye MOJEepHi3aIlii BCixX eleMeH-
TiB CeNeKiHHO-TIIEMiHHOT pOOOTH, B TOMY YMCIIi CUCTEMH OLIHKHM TeHETUYHOI IIIHHOCTI.

AHAJIi3 oCcTaHHIX A0CTiIKeHb i my0Jtikauii. [cTopraHO TIepIM METOZO0M OITIHKK OyTaiB-TDTi THUKIB
OyB MeTox opiBHSHHS A040K 3 Matepsimu (Daughter-Dam Comparison), sikuid BUKOpUCTOBYBaiH 3 1920-x
pokiB. Ha mouatky 1960-x pokiB BiH OyB 3aMiHEHMIT METOZOM MOPiBHAHHA 3 ogHocTagHuLsimMu (Herdmate
Comparison), a motiM (Ha movatky 1970-x pokiB) — MOAN(IKOBAHNM METOAOM MOPIBHAHHS 3 POBECHHIS-
mu (Modified Contemporary Comparison, MCC). ¥V mnepmiit monosuHi 1970-x pokiB, 3aBIsKu podoTam
Y.P. Xengepcona OyB po3poOiieHHiT MeTOl HAlKpaIioro JiHiiiHOro He3MimeHoro nporHosy (Best Linear
Unbiased Prediction, BLUP), i 3rojgom #oro mo4aiau BUKOPHCTOBYBATH IS OLIHKYU IDIEMIHHOI IIIHHOCTI
BCIX OCHOBHHMX BHJIB CUIBCHKOTOCIIOAAPCHKUX TBAPHH, CIOYATKY y BHIVIANI «MOJENI IDTTHHKa» (Sire
Model), a mizHime — OUTBIT TIOTYXHOT «MojelTi TBapuHu» (Animal Model) [1, 3].

Cniz 3a3Ha4YNTH, IO HA CHOTOJIHI Y MOJIOYHOMY CKOTapCTBi HU3KH KpaiH CBITY MPaKTHYHO BigOyBcs Tie-
PEXiIT BiJl TPAIWIIIHHOI CUCTEMH OITIHKM OyTraiB-TUTTHHUKIB 32 TIOTOMCTBOM JI0 CHCTEMH T€HOMHOI CEJICKIIii,
TP SIKIF MoJoAux OyTralIlB BiIOMpPArOTh YIS BIATBOPECHHS Y PAaHHROMY Billl HA OCHOBI TEHOMHOI OITIHKU

© Nanumn B. O., Py6an C. 10., ®egora O. M., MiTtiorJo JI. M., Bopm O. O., 2016
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riemiHHOi 1iHHOCTI (Genomic Breeding Value, GBV) [2]. Tum He mermn, metog BLUP npomosxyrots BU-
KOPHCTOBYBATH Ha IPAKTHLI 1 32 i€l cuctemu, aje y moaudikosaniii ¢opwmi, sik renomuuii BLUP [4, 5, 6].

[pakTryHi pe3ybTaTh 3a BUKOPUCTAHHS «MOZEIN TBAPHHU» B CEJEKIIii MOJIOYHOI XyJ00H MOXKHA TIPO-
JIEMOHCTPYBaTH Ha puKiazi rommrtuacskol nopoau CHIA. B CIIA «Mozens TBaprHM» OyIia BIpOBaHKEHa
B CHCTE€MIi T€HETUJHOI OITIHKM OyTaiB-IDTIHUKIB 1 KOPIB MOJIOUHHX Topia y 1989 porii i BUKOPHCTOBYETHCS
noHuHi [7]. Y crionmydenHi 3 epeKTHBHUMH CENEKLIHHUMH TIPOrpaMaMH, ii BUKOPUCTAHHS JJO3BOJIMIIO JIOCSIT-
TH JIOCUTH 3HAYHOTO PiBHS T€HETHYIHOTO MPOTPECy, TIEPI 32 BCe 3a MOKA3HUKAaMK MOJIOYHOI ITPOTyKTHBHOC-
1i. Tak, sxmio y riepion 3 1957 mo 1989 pp. cepenHpOpIYHMI TeHETHIHMI ITPOTPEC 3a HAIOEM MOJIOKa OyB Ha
piBHi 125 kr [3], TO y mepion 3 1989 no 2013 pp. Bin cknaB 167 xr, To6T0 Ha 33,6 % Oinbue. [lounHaroun 3
1994 poxky, micist BKITFOYEHHS JI0 iHIEKCY 3arajibHOi €eKOHOMIUHOT IiHHOCTI, Net Merit, 3HauHUi PiBEeHB TeHe-
THUYHOTO TPOTPECY CIIOCTEPIraBes i 3a IHIMMHI 03HAKAMH, TAKUMH SIK SIKICTh MOJIOKA (KOHIISHTPAITisl COMaTH-
YHUX KJIITHH B MOJIOIT1), IIPOTyKTHBHE JIOBrOJITTSI, PiBESHB BiITBOPEHHS TOIIIO [8].

3aranpHul eKOHOMIYHUN e(eKT — 301IbLICHHS] BETMYMHH eKOHOMIYHOTO iHaekcy Net Merit, 3a
BITPOBA/KEHHS «MOZETI TBAPHUHN» B CHCTEMI TeHETUIHOI OITiHKYM MoodHoi xynoou CIIA ckmaB 4 % [8].
B naniii po0oTi npoBe/ieHa Bipihikaiisi KOPSKTHOIO METOAY OLIHKH IJICMIHHOI I[IHHOCTI TBapuH OC-
HOBHUX BiTYH3HSIHHX TOPIJI.

Merta gocjixkeHb — OIIHKA TUIEMIHHOI IIHHOCTI TDTITHHUKIB 1 KOPIB MOJIOYHHX Topia. [l ocsTHeH-
HSI METH CTaBWJIVICS HACTYITHI 3aBJaHHS: pPO3POOUTH MOJEIE OIIHKHA OYTaiB-IIIiIHIKIB MOJIOYHOTO 1 KOM-
0iHOBaHOTO HAMPMIB NPOAYKTUBHOCTI; AaTH OLIHKY CEJEKIIHHO-TeHETHYHUX MapaMeTpiB BEJCHHS cele-
KUIMHO-TUIEMIHHOT pOOOTH; BU3HAUYUTH T€HETHYH] KOPEJISLIl MiXK 03HaKaMH KOPIiB Pi3HUX MOPif.

Marepian i MeTonuka aocaiaxeHHs. J[OCTiDKEHHS MPOBOMWINA 3 BUKOPUCTAHHIM MAcUBY JIaHUX,
copMOBaHOTO Ha OCHOBI AaHHUX OOJIKY 55 MIEMIHHHMX rOCIOJapcTB YKpaiHu. 3aranbHa 0aza JaHuX Mic-
TUTH iHpOpMaLiro mpo 92594 kopiB (264316 nakramiil) TAKUX MOJIOYHMX TOPiN YKpaiHH sIK TOJMIITHHCHKA,
YKpaiHChKa YOpHO-psiba MOJIOYHA, YKpaiHChKa YepPBOHO-PsiOa MOJIOYHA Ta YKPaiHChKa YEPBOHA MOJIOYHA.
B mitomy poBeneHo omiHKy mieMinHOi miHHOCTI 4014 GyraiB-romiaHuKiB 1 439485 xopis.

Hamu mpoBezeHo OILiHIOBaHHS IUIEMIHHOI I[IHHOCTI KOpiB Ta OyraiB-IUTIAHWKIB 3a O3HaKaMH
MOJIOYHOT IPOJXYKTUBHOCTI — HaJiH (KT), BMICT xupy (%), BMIicT Oinka (%), KUTbKiCTh MOJIOYHOTO JKH-
py (KT), KUTBKICTh MOJIOYHOTO OiNKa (KT), BIATBOPEHHS — MDKOTCIILHAN TIEPioJ (IHIB) Ta MPOTYKTHB-
HOT'O JOBrOJITTS (IHIB).

OuiHioBaHHS MPOBOJWIN 3 BUKOpUCTaHHAM OaratomipHoi BLUP «mopeni TBapuHm»:

y=Xb+Z;a+7Z,p +e,

JIe Y — BEKTOP CIIOCTEPEKEHb (3HAYCHHS O3HAK, 32 IKUMHU [IPOBOIATH OIIHKY);
X — MaTpuIId, 110 OB’ I3Y€ CIIOCTEPEIKECHHS 3 TpajalissMu (HiKCOBAaHUX CEPEIOBHITHUX e(DEKTiB;
b — BekTop (pikCOBaHUX CEPEHOBUIIHUX SPEKTIB (Ipyma POBECHUI (CIIOTYUYCHHS CTA0 X PIK X CE30H OTe-
JICHHS), BIK OTCJICHHSI, HOMEp JaKTallii);
7., — MaTpHuIIsl, 0 TTOB’SI3y€E CIIOCTEPEKECHHS 3 TBAPUHAMHU;
a — BEKTOp IJIEMiHHUX I[iIHHOCTEH OyraiB-TUTiTHUKIB 1 KOPIiB;
7., — MaTpHIIsL, IO TIOB’SI3y€E CITIOCTEPEIKECHHS 3 TIOCTIHHUME CepeIOBUIITHIME e(heKTamu;
P — BEKTOp MOCTIHHUX CEPENOBUIITHIX €(EKTIB KOPiB;
€ — BEeKTOp BUMAJAKOBHX BiIXUJICHb (3AJTUIIIKIB).

JL1st po3paxyHKyY OITIHOK IIEMIiHHOI IIHHOCTI OyTaiB-TUTiTHUKIB 1 KOPiB BHPINTyBaJIach CHCTEMA Pi-
BHSHDB 3MIMIAHOT JIIHIHHOT MOIEII:

X'X X'z X'Z, b X’y
Z.’X Z.°Z, + G'®A"! 7.7, a = 7’y
Z,’X 7,7, 7,7+ P'®I p 7,y

ne G- 3BOpOTHA MATpHI aIUTUBHIX TEHETHUHHX JUCIEPCIH i KOBApiaHC Mik 03HAKAMI;
A"~ 3BOpOTHA MATPHIIS CITOPIAHEHOCTI Mi)K TBAPHHAM;
P — 3BOpOTHA MaTpHIIS TUCIIEPCiH 1 KOBApiaHC MOCTIMHIX CEPEOBHIIHIX eheKTiB MK O3HAKAMHE;
® — onepaTop NPsIMOro MaTPUYHOTO MHOXKEHHSI.

KommonenTr aucriepciit i KoBapiaHC po3paxOBYBaIM 3 BUKOPUCTAHHSAM METOIY OOMEKEHOI MaKCHMa-
npHO TpaBaonoaioHocTi (REML). Po3paxyHKu mpoBOmviIM 3a TOIoMororo nakera nporpam BLUPFOO [9].
CTaTHCTHYHI TiOTE3H MepeBipsUTH 3a JOIOMOTOI0 KPUTEpiIo ¥ Ha piBHsX 3Hauyimocti 0,05, 0,01, 0,001.
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OcHOBHI pe3yJbTaTH A0CTigxKeHHs. B pe3yiapTaTi mMpOBEIEHOTO TOCIIHKCHHSI OTPHUMaHI 3Ha-
YEeHHS 03HAaK MOJIOYHOI MIPOAYKTHBHOCTI — Hafii 3a 305 AHIB makTawii, KibKiCTh MOJIOYHOTO KUPY Ta
Oinka 3a 305 mHIB JIaKTallii, MOKA3HUKH BiITBOPEHHS — MIXKOTEIILHUH TMEPiof, Ta MPOYKTHBHE JTOBIO-
JITTS KOPiB YOTUPHOX Topif (Tadm. 1).

AHaJi3 pAIiB po3MOAUTY TOCHIKEHNX 03HAK Y BKa3aHUX TOPiJ] IOKa3as, M0 TBAPUHHU YKPATHCHKOT
YEepBOHO-PI00i MOJIOYHOI MOPOAM MalOTh MOKa3HUKH, MOMIOHI TBapWHAM YKpPaiHCHKOI YOpHO-psA0Oi
MOJIOYHOI TIOPOJIH, CTATUCTUIHO 3HAUYIIE BiAPI3HIIOTHCS SIK Bl TBAPHH TONIITUHCHKOI, TaK 1 YKpaiH-
CHKO1 YepPBOHOI MOJIOYHOI TTopis (Tabm. 1).

HaiiGinpmmm piBHEM MOJIOUHOI MPOJAYKTUBHOCTI XapaKTEPHU3YIOThCS KOPOBH TONIITHHCHKOI TMO-
pomu. TBapuHU NpeACTaBICHUX MOPiA BIAPI3HAIOTHCA 3a MOKA3HUKOM Hamolo — 5490:4544:4520:4344
(p<0,001). I'onmTiaA, TIEpeBaXkaroTh, HAPUKIIAl, TBAPHH YKPaiHCHKOI Y€pPBOHO-PSA00T MOIOYHOI 11O-
poxu — 5490 xr mpotu 4520 kr (p<0,001). TBapuHu yKpaiHCEKOT YOpHO-PsI00i MOJIOYHOI Ta YKPaiHCh-
KO1 4epBOHO-PS00T MOJIOYHOT MOPi Mi>K COOOF0 3HAYYIIOI PI3HUIIL 32 [IUM TTOKa3HUKOM HE MarOTh.

TommTHHCHKA TIOPOIa TEMOHCTPYE HAWBHIII TTOKA3HUKU MOJIOYHOTO XKUY Ta Oimka. Cepen mopin
BITYM3HSIHOI CENIEKIIil KpaIlli MOKa3HUKH Ma€ YKpaiHChKa YOPHO-psiOa MOJIOYHA IMOPoa. 3a piBHEM MO-
JIOYHOTO KHMPY YKpaiHChKa YepBOHA MOPOJA JCIIO IMEPEBHIIYE BiANOBIIHUN MOKa3HUK YKPaiHCBHKOI
YepPBOHO-PsI00T MOJIOYHOI ITOPOIH.

BonmHowac TBapWHM TOJIITHHCHKOI MOPOAW MAalOTh HAMOUIBIT HU3BKAW pPiBEHH BIITBOPCHHS Ta
MPOAYKTUBHOTO JOBIOJITTS MOPIBHSAHO 3 iHIIMMU Topojamu. Haiikpari mOKa3HHKH 3a MOKa3HUKOM
NPOIYKTUBHOTO JOBTOJITTS AEMOHCTPYE YKpaiHChKa yepBoHa MoJjiouHa nopoga 1340,5 mpotu 1084,5;
1234,0; 1263,3 y IOpiBHSHHI 3 TOJIIMTHHCHKOI0, YEPBOHO-PSIO0I0 MOJIOYHOIO T4 YOPHO-PSIO0I0 MOJIOU-
HOIO TIOPOAAaMHU.

Tabmus 1 — CepeaHi 3HaYeHHsI EKOHOMIYHO BaKJIMBUX O3HAK B Po3pisi mopix

ITopona
O3Haka YKpaiHCbKa YKpaiHCbKa yKpaiHChKa
TOJIIITHHCHKA q;[())ﬁ(()):{p}:{fa qeilaoonioq-}[::6a JCPBOHA MOTOUHA

KinbkicTs KopiB 18710 39762 *16367 13147
Hapiit, xr *5490+25,8 4544+17.8 *4520422,9%%* 4344+21,8%*
Mouounuii sxxup, Kr *#209,5+0,97 169,7+0,65 *165,3+0,92%* 167,8+0,84**
Momnounnii 61710K, K& *214,240,85 158,3+0,56 *143,5+0,74%%* 141,140,67**
MixoTenbpHUIT TIepio, THIB *434,6+1,18 408,1+0,92 *401,4%1,10%* 386,6+1,22%%*
[IpomyKTUBHE NOBrONITTS, THIB *1084,5+4,81 1264,3+4,76 *#1234,0+7,14%* 1340,5+7,80%*

Mpumitku: * — p<0,01, ** — p<0,001.

CBiTOBUH Ta BITYM3HSHUIA JOCBIJl JOBOJUTH, IO BUPOOHMIITBO MOJIOKA 3aJIMIIAETHCS PEHTA0CIh-
HUM TIPU HAOSAX 7—8 THC. KT HA KOPOBY 3a PIiK Ta CTPOKAX MPOTYKTUBHOT'O BUKOPHCTAHHS KOPIB Ha
piBHI 3-5 makTariiii. 3a TaKMX YMOB BHHHMKAIOTH TICBHI CKJIAJTHOIII ITOB’ SI3aHi 3 pIBHEM BIITBOPEHHS 5K
KOpiB, Tak i Tenuib. CaMe TOMYy OCHOBHMMH 3aBJIaHHSMHU BUCOKOIPOIYKTUBHUX TOCIIOAAPCTB MOXKE
OyTH CceJeKIliiiHe TTOKpAIICHHs Ha OCHOBI BIJIMTOBITHOT T€HETUYHOI OI[IHKY SIK OyraiB-TUTiAHHKIB, TaK i
MapyBaJIbHOTO KOHTHHTEHTY. BUKOHAHHS TaKWX IMiIXOJIB Mepeadadac MmoaadbIIni MiIeCIIpIMOBaHUH
migoip OAThKIBCHKUX TMAp 3 ypaxyBaHHSIM PiBHS T€HETHYHOI IeTEepMiHAIli SK MPOAYKTHBHUX O3HAK,
TaK i 03HaK BiATBOPEHHSI.

OIiHKY KOMITOHEHT AWCIIEPCii 1 KOBapiaHC Ta CENEKIIHHO-TeHeTHYHI MmapamMeTpu (yCHaaKoByBa-
HICTb, TOBTOPIOBAHICTH, TEHETUIHI KOPEJIAIil) HaBEACHO B TaOHIsX 2 1 3.

OTtpumaHi AaHi CBiAYaTh Mpo Te, IO HAHOLIbIIE 32 pIBHEM YCIAJAKOBYBAHOCTI, TIOBTOPIOBAHOCTI
Haoto0 32 305 AHIB JTaKTaIii Ta KiJIBKOCTI MOJIOYHOTO XKHUPY XapaKTEPHU3YIOThCSA YKpaiHChKa YePBOHO-
psiba Ta YepBOHA MOJIOYHI ITOPOIH, & HAMMEHIIINM — YKpaiHChKa YOPHO-PsIOa MOJIOYHA MTOPOa, TOII 5K
TOJIIITUHYU 3aiiMaloTh TPOMIKHE ITOJIOKEHHS. 32 MIKOTEJIIEHUM TEPioJIoM HalOiIbITy YCHaaKOBYyBa-
HICTh Ta TIOBTOPIOBAHICTh 3a UM MOKA3HUKOM MAarOTh TBAPUHHU YKPAiHCHKOI YOPHO-PSA00T MOIOYHOI
nopoau. 11{o10 MPOXYKTUBHOTO TOBTOJITTS, TO CYTTEBUX BIAMIHHOCTEH MK TIOpOJIaMH 3a PiBHEM yC-
MaKOBYBAHOCTI IIHOTO IMMOKA3HUKA HE CIIOCTEPITAETHCS.
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Tabmuis 2 — OWiHKH KOMIIOHEHT JHcIepcii, ycagKoBYBaHOCTI Ta MOBTOPIOBAHOCTI OL[IHIOBAHMX 03HAK KOPiB Pi3HHX

nopia
Osnaxa _ OuiHku KOMZHOHCHT zmcnepci;' B2 .
G, o, o,
I'onmuTuHCbKa nopoja
Hapiii, kr 309700 59960 987200 0,23 0,27
MouiouHuit xup, Kr 413 78 1424 0,22 0,26
Moiounuii O1JIOK, KT 288 129 980 0,21 0,30
MixoTenbHuI nepios, AHIB 451 273 5604 0,07 0,11
ITpoayKTHBHE TOBrOJITTS, JHIB 95782 - 838600 0,10 -
YkpaiHchka 4OpHO-psiba MOJIOYHA TOPOJIa
Hapiit, kr 248200 58350 965400 0,20 0,24
Mono4Hui Xup, Kr 404 89 1567 0,20 0,24
Monounuii 6i0K, KT 275 134 903 0,21 0,31
MixoTenbpHU mepios, THIB 477 265 5450 0,08 0,12
IIpoayKTHBHE TOBrONITTS, JHIB 93988 - 798400 0,11 -
YkpaiHchka 4epBOHO-ps0a MOJIOYHA [TOpPOJa
Hapiii, xkr 375830 60385 972300 0,27 0,31
Mono4HuU KUp, KT 420 87 920 0,29 0,36
Moiounuii O1JIOK, KT' 282 120 961 0,21 0,29
MixoTenbHui nepios, AHIB 405 235 5660 0,06 0,10
ITpoayKTHBHE TOBrOJITTS, JHIB 94678 - 804850 0,11 -
YkpaiHchka YepBOHA MOJIOYHA TIOPOJIa

Hapiit, kr 364958 50375 949300 0,27 0,30
Mono4Hui xup, Kr 401 72 1288 0,23 0,27
Monounuii 610K, KT 272 136 967 0,20 0,30
MixoTenbpHU 1epios, THIB 340 262 5712 0,05 0,10
IIpoayKTHBHE TOBrONITTS, THIB 92947 - 839880 0,10 -

Hpumitkn: cza — aJINTUBHA T€HETUYHA KOMH(Z)HeHTa JWHCTIEpCii, 02p — MOCTIiHA CepeIOBHIIHA KOMIIOHEHTA JIUCTICPCiT, Gze —3a-
JIMILIKOBA CePEIOBHIIIHA KOMITIOHEHTA Juctiepcii, h™ — KoedillieHT ycnaKoByBaHOCTI, Iy, — KOS(IIL[iEHT TOBTOPIOBAHOCTI.

Tabnuws 3 — eHeTH4Hi KopeJsinii Mizk 03HaKaMH KOPiB B po3pi3i mopin

I'enernyHa Kopensmis

o . . . N MPOAYKTHBHE
3HAKa o MOJIOYHHH MOJIOYHHH MIDKOTEIbHUH .
HaJIii, KT . . . JIOBTOJIITTS,
KHP, KT OLJIOK, KT repioJ, THIB .
JIHIB
I'onmuTuHCbKa nopona

Hapiit, xr 1

Mouiounuii xup, Kr 0,95 1

MonouHuii 61J10K, KT 0,75 0,74 1

MikoTeIbHHI Mepiof, AHIB 0,30 0,29 0,19 1

IIpoayKTHBHE HOBrOMNITTS, THIB 0,01 0,05 0,06 -0,01 1

YkpaiHchka 4OpHO-psiba MOJIOYHA MTOPOJia

Hapiit, xr 1

Mono4Huii xup, K& 0,97 1

MonouHuii 61J10K, KT 0,81 0,80 1

MikoTebHHHI 1epiof, AHIB 0,28 0,25 0,21 1

[IpoyKTHBHE NOBrOJITTS, THIB 0,05 0,03 0,06 0,02 1

YkpaiHchka 4epBOHO-Psi0a MOJIOYHA [TOPOJA

Hapiii, xr 1

MonouHuii xup, K& 0,92 1

MonouHuii 61J10K, KT 0,77 0,79 1

MiOTeIbpHUIT TIepiofl, THIB 0,31 0,24 0,18 1

[IpoyKTHBHE NOBrOMNITTS, THIB 0,07 0,07 0,08 0,03 1
YKpaiHCbKa UepBOHA MOJIOYHA [1OpPOJIa

Hapiii, xr 1

Mono4Huii xup, Kr 0,93 1

Moitounuii OiJI0K, KT' 0,79 0,75 1

MiXOTeIbpHUIT TIepiofl, THIB 0,29 0,27 0,23 1

IIpoayKTHBHE HOBrOMNITTS, THIB 0,04 0,06 0,07 0,01 1
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OIiHKY TeHETUIHUX KOPETAIi MK 03HAKaMH 3a ACSIKUX PI3HHUIb MK ITOPOJIaMH B IIJIOMY CBIJI-
YaTh NP0 CYTTEBUI 3BOPOTHIHN 3B 30K MiXK MOJIOYHOIO MPOJYKTHUBHICTIO Ta BIITBOPEHHSIM KOPIB, B
TOM Yac SK MPOAYKTUBHE JOBTOJITTS CIIA0KO KOPEIIOE SIK 3 MOJIOYHOIO TPOTYKTUBHICTIO, TaK 1 3 MiX-
OTEIIBHUM TI€P10I0M.

B Ta6immi 4 HaBeIeHO 3HAYEHHS OIIHOK TUIEMIHHOI IIHHOCTI JeSKUX OyTraiB-TUTiAHUKIB, OTPUMAaH1
B pPe3yJIbTaTi MPOBEICHUX JIOCIIKCHb.

Tabmuns 4 — Ouinka mIeMiHHOT HiHHOCTI AesikMX OyraiB-nJIiAHUKIB

OIiHKH TIEMiHHOT IIIHHOCTI
Byrali- | opoga | MO0 | voromo- | % | voone | MROTEE | E
TUTIAHUK J040K AL g KUAPY Oin- HUH nepion, e
KT 0 XHUpY, HOTO . TOJITTS,
Ka . IIHIB .
KT Oinka, Kr TTHIB
Kamicko TOJIII-
578004182 ——— 1131 +1789 -0,02 +61,4 -0,01 +38,1 +3 +88,4
Jlyxasmii 5261 YYePM 250 +283 +0,01 +9,2 0,00 +16,8 -40 -192,1
Jparomip YuM
113021400 321 +1201 -0,03 +45,8 -0,02 +18,3 0 +27,5
Pubak 4961 YYPM 116 +579 -0,03 +23,1 +0,01 +19,4 +42 +204.,4
Xarep 6168249| MO 133 -84 +0,04 0,8 +0,03 +6,5 +15 +42,7
THHCBKa
Tpenep 6064 YUM 112 +51 +0,02 -2,3 0,0 -2,2 -24 +457,5
Myckar 91 YYePM 144 +733 -0,02 +28,1 -0,01 +11,0 +20 +128,1

Ipumitku: YUYPM — ykpaincbka 4opHO-psiOa MosnouHa nopona, YYePM — ykpaiHcbka 4epBOHO-ps0a MOJIOYHA MOPOJa,
YUYM - ykpaiHcbKa 4epBOHA MOJIOUHA [1OPOAA.

HaiiBuimy tureMiHHY IIIHHICTD 32 BEIMYWHOIO HAA010 (+1789), KiBKIiCTIO MOJIOYHOTO Xupy (+61,4)
it Oinmka (+38,1) mae 6yrait rommTuHCbK0i Topoau Kamicko 578904182, Haiipuia mieMiHHA IIHHICTD
3a TIOKa3HUKOM HPOJYKTUBHOTO JIOBTOJITTS — y Oyras yKpaiHChKOI 4epBOHOI MonodHoi nopoau Tpe-
Hepa 6064 (+457.5).

BucHoBKH. BrzHaueHo 1 BOPOBaHKEHO HAHOUTBIN MPUHAHATHY IS YMOB Y KpaiHH MOJENb OIIHKU
OyraiB-TUTiIHUKIB MOJIOYHOTO 1 KOMOIHOBaHOT0 HANPSIMiB MPOIYKTUBHOCTI 32 MeTogoM BLUP Animal
Model.

OIiHKY CENEKIIHO-TCHETUYHUX MTapaMeTPiB CBiAYATh PO MOKJIUBICTH BEICHHS YCITIITHOI cene-
KI[iitHOT pOOOTH SIK 3a MOKa3HUKAMHU MOJIOYHOI IPOIYKTHBHOCTI, TaK 1 32 MOKa3HUKAMH BiITBOPCHHS 1
MPOAYKTUBHOTO JTOBTOJIITTS.

3HaueHHS TEHCTUYHUX KOPEIAIi MK €KOHOMIYHO Ba)JIMBHMHU O3HAKaMH BKa3yHOTh NP0 HEO0O-
X1THICTh BKITIOUCHHS TIOKA3HUKIB BIATBOPEHHS Ta MPOIYKTUBHOTO JOBIOJITTS B CEJEKIIHHMN 1HIEKC,
3a SIKUM MPOBOJATH 100ip OyraiB-1IiIHUKIB.
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OuneHka nj1eMeHHO IeHHOCTU ObIKOB-IIPOU3BOJUTE/IEH MOJIOYHBIX IOPOJ

B. O. Janmmn, C. FO. Pyban, O. M. ®enora, JI. M. Mutuor.ao, O. O. bopiu

CraThs MOCBSIICHA BOIPOCAM OLEHKH TIEMEHHOI IICHHOCTH OBIKOB-TIPOU3BOUTENICH U KOPOB B COBPEMEHHOM MOJIOY-
HOM CKOTOBOJCTBE. MccnenoBanus NpoBOJMIN C UCIIOJIb30BAHUEM MAacCHBa JIaHHBIX 55 IUIEMEHHBIX XO3SMCTB YKpauHbl Ha
KOPOBAaX TOJIITHHCKOW, YKPAMHCKOU YePHO-IIECTPOil, KPACHO-TIECTPOii U KPacHON MOJIOUHBIX MopoA. Pazpaborano Hanbomee
MIpUEMIIEMYIO 7SI YCIOBUIM YKpauHbl MOJENb OLEHKH OBIKOB-IPOU3BOAUTENCH MOJIOYHOTO U KOMOMHUPOBAHHOTO HalpasJie-
Huil npoayktuBHOCTH MeTooM BLUP Animal Model. [TpoBenena oneHka ceIeKIMOHHO-TEHETHYECKUX [TapaMeTpOB, 3Haye-
HUSI KOTOPBIX CBHIECTENBCTBYIOT O BO3MOXKHOCTH BEJICHUS YCIICIIHON CENeKIIMOHHOM padOoThI KakK MO MOKa3aTeIsIM MOJIOYHOM
MIPOAYKTUBHOCTH, TaK U M0 MOKA3aTesIM BOCIPOU3BOACTBA M MPOIYKTUBHOTO AONTOJNETHs. 3HAYCHHUE TE€HETHYECKUX Koppe-
JISIHNA YKa3bIBAIOT 0 HEOOXOAMMOCTH BKJIFOYCHUS TIOKA3aTeIed BOCIIPOU3BOJICTBA U MPOIYKTUBHOTO JOJTOJETHS B CEJICKIIHU-
OHHBII HHJIEKC, TI0 KOTOPOMY IIPOU3BOIUTCS 0TOOP OBIKOB-TIPOU3BOIUTEIICH.

KiwueBsble c10Ba: MOJIOYHBIH CKOT, YJOH, MOJOYHBIN KHP, MOJOYHBIA OEIIOK, MEKOTEIBHBINA MEPHO/I, TPOTYKTUBHOEC
JOJITOJIETHE, IUIEMEHHAsI IICHHOCTh, BLUP, «MoIeIb JKHBOTHOTO».

Evaluation of breeding value of dairy breeds sires

V. Danshyn, S. Ruban, O. Fedota, L. Mitiohlo, O. Borsch

Selection and breeding work plays a significant role in improving dairy cattle. Today in Ukraine on the basis of the gene
pool of the best performance in terms of world species, primarily Holstein, a number of new domestic breeds of dairy cattle
have been created. Further genetic improvement of new breeds requires modernization of all elements of selection and breed-
ing, including evaluation system of genetic value.

Historically, the first method of sires assessing was the method of comparison daughters with mothers (Daughter-Dam
Comparison), which was used from the 1920s. In the early 1960s it was replaced by comparison — (Herd mate Comparison),
and then (early 1970s) — modified by comparison with peers (Modified Contemporary Comparison, MCC). In the first half of
1970, thanks to the work Ch. R. Henderson method of best linear unbiased prediction was developed (Best Linear Unbiased
Prediction, BLUP), and later it was used for breeding value estimation of all major types of farm animals, first as a «sire
model» (Sire Model), and later — more powerful «animal model» (Animal Model).

It should be noted that today dairy farming of some countries almost made the transition from traditional evaluation sys-
tem of bull-sires by offspring to the system of genomic selection, in which young bulls are selected for breeding at an early
age based on genomic evaluation of breeding value (Genomic Breeding Value, GBV). However, the method BLUP is also
used in practice and in this system, but in a modified form as genomic BLUP.

The purpose of research — evaluation of breeding value of sires and cows of dairy breeds. To achieve the goal the follow-
ing tasks were set: develop a model for evaluating bulls-sires of dairy and dual direction of productivity; to evaluate breeding
and genetic parameters of selecting and breeding; determine the correlation between genetic characteristics of cows of differ-
ent breeds.

As a result of conducted investigation we obtained data of the values of milk production — milk yield during 305 days of
lactation, the amount of milk fat and protein during 305 days of lactation, reproduction data - period between calving and
productive longevity of cows of four breeds.

Holstein breed cow are characterized by the greatest level of milk production of cows. Animals presented breeds differ
in terms of milk yield — 5490: 4544: 4520: 4344 (p<0.001). Holstein breed prevails Ukrainian Red-and-White dairy breed —
5490 kg to 4520 kg (p<0.001). Cows of Ukrainian Black-and-White dairy breeds and Ukrainian Red-spotted dairy breeds do
not have a significant difference at this indicator.

Holstein breed demonstrates the highest parameters of milk fat and protein. Among breeds of domestic breeding Ukrain-
ian Black-and-White dairy breed has the best parameters. Ukrainian Red dairy breed in terms of fat slightly exceeds the cor-
responding figure of Ukrainian Red-spotted dairy breed.

At the same time, animals of Holstein breed have the lowest level of reproduction and productive longevity compared to
other breeds. The best figures in terms of productive longevity shows Ukrainian Red-spotted dairy breed compared to the
Holstein and Black-and-White dairy breed — 1234 to 1084 (p<0,01), 1234 to 1340 (p<0,05).
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These data prove that Ukrainian Red-spotted and Red dairy breeds are characterized by the highest level of heritability,
repeatability of milk yield for 305 days of lactation and number of milk fat and the lowest — Ukrainian Black-and- White
dairy breed, while Holstein breed occupies an intermediate position. Ukrainian Black-and-white dairy breed have the highest
heritability and repeatability of the period between calving. Regarding to productive longevity there are not significant differ-
ences between breeds in terms of heritability.

Estimation of genetic correlations among traits in some differences between breeds as a whole shows a significant in-
verse relationship between milk production and reproduction of cows, while productive longevity weakly correlate with both
milk production and from the period between calving.

We defined and implemented the most appropriate conditions for Ukraine assessment model of bull-sires of dairy and
dual directions of productivity by BLUP Animal Model.

Estimation of breeding and genetic parameters indicates the possibility of successful breeding both in terms of milk pro-
duction, and in terms of reproduction and productive longevity.

The value of the genetic correlations between economically important signs points to the need to include indicators of
reproduction and productive longevity in breeding index for transmitting the selection of bulls-sires.

Key words: dairy cattle, milk yield, milk fat, milk protein, period between calving, productive longevity, breeding val-
ue, BLUP, «animal model».
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CUPOINPUJIATHICTH MOJIOKA KOPIB YKPATHCBHKOI
YOPHO-PABOI MOJIOYHOI MOPO/IA 3 PI3HUMHU
TEHOTUIIAMMU KAIIA-KA3EIHY, BETA-JIAKTOI'JIOBYJIIHY
TA ITPOJIAKTUHY

Jocnimpkeno BrumB GenoTnnivaoi koMOiHanii reneTnunux BapianTiB k-CN, f-Lg ta PRL Ha npraaTHICTE MOJIOKa KOPiB
YKpaiHCBKOI 4OPHO-Ps1001 MOJIOYHOI MOPOJY 10 BUPOOHUITBA CUPIB. BeraHoBIeHO, Mo HalWKpalli XapaKTepPUCTUKH CHPO-
MIPUAATHOCTI MaJIo MOJIOKO Bij KopiB 3 koMmuiekcHuM rerorunoM k-CN AB/B-LG BB/PRLGG. Take mMoyi0ko Majo Haifkopo-
TIIy TPHUBAJICTh CHYY)KHOTO 3CiaHHS, B TOMY YHCIi Horo o0oX ckiIamoBuX — (a3u koarymsiuii Ta a3y reieyTBOPEHHSL.
HaiimeHmi BUTpaTé MOJIOKa Ha BUPOOHHULTBO | KT PO3CUIBHOTO cupy OpuH3M — 6,5 KT — coCTepiraiy st KOpiB 3a3HAYSHOTO
TeHOTHITY, 10 B CEPEeAHBOMY Ha 1,5 Kr MeHIle, HiX JUls TBapHH 3 iHIIMMHU FeHOTHIAMH. Buxin cupy i3 3 1 Moj0Kka KOpiB 3
renorunoM K-CN AB/B-LG BB/PRLGG cranoBus 463 r. [Ipoaykr Bupi3HsiBes HaiiBumum ymictom 6inka (20,2 %) i xupy
(28,2 %).

Kurouosi cioBa: kommekcHuit renotui, k-CN, B-Lg, PRL, MonoyHa npolyKTHBHICTb, CHIY>KHE 3CiJJaHHS, CHPOIIPHUIa-
THICTb, PO3CUIBHUIT CHp OpHH3a.

IMocranoBka mpodaeMu. MoJIOKO KOPIB PI3HHUX IMOPIJ PI3HUTHCS HE TIABKU (PI3UKO-XIMIYHUMHU
BJIACTUBOCTSIMH, BMICTOM XHUPY, OUTKa, a i 3MaTHICTIO IO CHPOBapiHHS (CHPONPUIATHICTIO), SKa, SIK
CBIJTYaTh YHCJICHHI JOCHIDKCHHS, CIIaIKOBO 00yMOBIICHa. 3pOCTaloye 3HaUYCHHS BUPOOHUIITBA O1JIKO-
BOT MPOAYKIIIi JUKTYE HEOOXITHICTh BUKOPUCTAHHS TEHETHYHUX 1 CENIEKIIMHUX METOJMIB IS ITiJ{BH-
IEHHS €KOHOMIYHO1 €(peKTHBHOCTI MOJIOYHOTO CKOTapcTBa. B YkpaiHi cenekmiitHy poboTy 3 MOJI0U-
HUMH MOPOJAMH BEJIHMKOI POraroi Xymo0u BeAyTh MeperyciM Ha OTPUMAaHHS BEIMKHUX HAJNOIB, ITiJ[BU-
IICHHS KHUPO- Ta OLIKOBOMOJIOYHOCTI, THMYACOM TEXHOJOTIYHMM BJIACTUBOCTSIM MOJIOKA Hapasi He
NPUILISIOTh HAIEKHOT yBaru.

AHaJi3 ocTaHHIX JoCTigxKeHb i myOaikamiii. 3aBISKM HOCATHEHHSM Y MOJCKYJISIPHINA T€HETHIl
CBOTOZIHI 1IeHTU(IKOBAHO HU3KY T'CHIB, SIKI KOHTPOJIOIOTh TOCHOAAPCHKH KOPHCHI O3HAKU CLIBCHKO-
TOCHOJIAPCHKUX TBAPHH. BUIBIICTh BOXKIMBUX O3HAK, Y TOMY YHCHI XapaKTEPUCTHKU MOJIOYHOI TPO-
JYKTUBHOCTI BEJIMKOI poratroi XyJ00H, HaJeKaTh J0 03HAK 3 MOJIITeHHOI TPUPOJIOK YCTIaAKyBaHHS.

© MaiBauyk O. I1., Jumans T. M., O6xan P. B., 2016
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Bona o3nauae, 1m0 iX KiUTbKICHUH piBEHb TEHETUIHO JCTEPMIHYETHCS PI3HUMHE aJIeIbHUMHU BapiaHTaMU
HU3KH JOKYCIB, «pO3KUAaHUX» 10 TeHoMy [1]. Cepen OUIBIIOCTI TaKUX TE€HIB MOXHA BHIUIUTH TPYILY
3 HailO1IBIIMM BHECKOM y (hOpMYBaHHS Ta QYHKIIIOHYBaHHS O3HAK MOJIOYHOI MPOAYKTHBHOCTI. J{o Hel
BIIHOCATH TIEPENyCiM TeHH Kama-Ka3eiHy, 6eTa-TaKTorI00yIIiHy Ta MPOJIaKTHHY.

UuCIeHHNMY TOCIKEHHSIMHA BCTAHOBJICHO CTIMKWI 3B'SI30K KOHKPETHHX TCHOTHIIIB 1 aJleyIiB 3a-
3HAYCHHX T'EHIB 3 JEKUIbKOMa T'OCIOJAPCHKH KOPHCHUMHU O3HAaKaMd. Y 3B’S3Ky 3 IIUM, HAIPUKIIA],
reHotun BB kama-ka3einy €BponeichbKOI0 acorialliero TBAPHHHKUIITBA 3aIIPOIIOHOBAHO BBAYKATH €KO-
HOMIYHO IIHHUM CEJICKIIIHHIM KPHUTEPIiEM IS TIOPiJ BEIHMKOI poraroi XymnoOu, CIeriaaizoBaHuX Y
MOJIOYHOMY HAIpsMi MPOAYKTHBHOCTI. JIOBEIEHO MpsSMy BUTOJY BiJl BUKOPUCTAHHS ILUTITHHKIB, SKi
€ HocismMu B-anens, B 30Hax, moB’s3aHuX 3 cupoBapinHaM [2]. Ha xambs, B YkpaiHi, e BUCHI IIe
B 90-THX pokax Onucagy reHeTHYHI BapiaHTH Kama-kazeiny (k-CN) mis OuremrocTti MicueBux (abopu-
TeHHUX Ta KoMmepuiiinux) mopin [3, 4], Taki mporpamu potenep BiacyTHi. CTOCOBHO TeHiB OeTa-
naktornoOymniny (B-Lg) Ta mpomaktuny (PRL), 3B'130K iX ajeIbHHUX BapiaHTiB 3 EKOHOMIYHO IHHUMH
XapaKTePUCTUKaMU XyI00u ITOBEACHO I Oaratbox mopix [5, 6]. B Ykpaini monimMopdism nux reHe-
THYHUX CHCTEM JOCIIKEHO JIHIIE y ACKIIbKOX cTamzax Xymoou [7, 8, 9], a acomiaTuBHI 3B'SI3KH ITOJTi-
Mopizmy B-Lg, PRL 3 cuponpuaaTHiCTIO MOJIOKa HE IOCIIPKYBAIMCH B3arai.

Mertoro gociKeHHs OYJ0 BHBYCHHS BIUIMBY (DEHOTHITIYHOI KOMOIHAIl F€HCTUYHHX BapiaHTIB
k-CN, B-Lgra PRL Ha mpupaTHICTh MOJOKa KOpIB YKpaiHChKOi YOPHO-psi00T MOIOYHOI OPOIH AJIst
CHpOBapiHHA.

Marepiaa Ta MeTOAMKA JAOCTiMKeHHA. MaTepiaoM I JOCTIKEHb CIIYTYBAJIU 3pa3KH MOJIOKA
BiI KOpIB YKpaiHCBKOi HYOPHO-P00i MOJIOYHOI IMOPOAW 3 PI3HAMH KOMIUIEKCHUMH TCHOTHIIAMU
K-CN/B-Lg/PRL. I'enoTHITN TBapHH 32 JIOKycaMH 3a3HAYCHUX T'€HIB, a TAKOXK XIMIYHHUN CKJIaJ 1 TEXHO-
JIOTiYHI BJIACTUBOCTI MOJIOKA KOPIB 3 Pi3HUMU TEHOTHIIAMHU OYJI0 BU3HAUEHO Y HAIIUX TOMEPEIHIX J10-
cmimkennsx [10]. 3 ormamy Ha Te, MO Y MOCHIAHOMY CTali XymoOu OyiI0 BHABICHO 9 KOMITIEKCHHUX
redotuniB k-CN/B-Lg/PRL, 6yno Binibpano 9 nmpo6 monoka 06’emom 3000 mi xoxkHa. Momoko BifI-
Oupanu BiJ TBapHH, sIKi nepedyBan Ha 5—6 Micsi JaKTalii.

TpHBaTiCTh CHUYXHOTO 3CiJAHHS MOJIOKA BU3HAYAIM y TAKMi croci6: 20 cM® MOJOKa Harpisaiu
m0 35 °C Ha BomsHiii Gami, BHOCWIN y mpobipky | ¢’ mpemapary Maxiren 1800 («DSMF.S.»
/Tonnanpis) i ctpymryBany. MikcyBaay yac 3 MOYATKy YTBOPEHHS MEPIIUX IUIACTIBINB 3TYCTKY.

I3 KOxHOT MTPOOM MOJIOKA BUTOTOBIISUIM PO3CITIBHUN CHUp OpHUH3Y 3a TAKOIO TEXHOJOTIEI0: y macTe-
pH30BaHE MOJIOKO, oxoJyiomkeHe mo temrepatypu 32 °C, sHocumu 0,7 % OakTepiaibHOI 3aKBACKH Ha
OCHOBI1 Me30(ITEHAX MOJIOUHOKHUCITUX CTPENTOKOKIB 1 XJIOpH KaibIlifo v BUTIIsANI 40 %-HOTO BOTHOTO
PO3UYMHY y PO3paxyHKy 2 T cyxoi 3HeBoxHeHOoi comni Ha 10 kr monoka. CyMimn nepeMilnyBaiy i 3auu-
many y crmokoi Ha 60 xB 1 3cimanas. OTpUMaHHHA 3ryCTOK PO3pi3aiy Ha KyOUKH 3 peOpoM MpuoIn3-
HO 2 CM 1 3aJIMIIIaJIN y CTIOKOi Ha 15 XB, a TIOTIM 3 METOIO YITUTFHEHHS 1 3HEBOIHIOBAHHS BHMIIITyBaIu
ynpoaosx 30 XB 3 mepepBamMu TpUBaJicTiO 3 XB uepe3 koxHi 10 xB. TemnepaTypy cupHOT MacH miAT-
pumyBanu Ha piBHi 32 °C. Ilicns uporo Buaansum npubian3ao 70 % cupoBaTKU i MPOBOIMIN YaCTKOBE
COJIIHHS B 3epHi 3 po3paxyHKy 30 r comi Ha 10 kT Mosoka 3 excriosumiero 30 xB. [lotiM cupHy Macy
noMiniany y nepopoBaHy €EMHICTB JI caMOIIpecyBaHHsl, sIKe TpPUBaJo 5 rox 3a Temiepatypu 16 °C.
VYrpoaoBk mpecyBaHHS Macy TpHYi MepeBepTain. 3a Iei 4ac BUIIJICHHS CHUPOBATKH i3 IJjlacTa CHpY
MTOBHICTIO TIPUITHHSIIOCH. BifnpecoBaHnii cup MOMIIAIH Y COJIbOBHM PO34HH 3 KOHIIeHTpaiero 20 % i
temmepatyporo 10-12 °C Ha 5 #ib.

[IpurotoBneHy OpUH3Y 3BaXKyBaJIM ISl BCTAHOBJICHHSI BUXO/Y TOTOBOI MPOIYKIIii, MCJIS YOTO BU-
3HAYaJIM MaCOBI YaCTKH JKUPY Ta OUIKa y cupi. BMmicT xxupy Bu3HaAYaIH 32 POPMYIIOIO:

K = 5,5 I,

ne XK — BmicT xupy B cupi, %; I1 — moka3HuK mkanu OyrupoMerpa.

MacoBy JacTky OiJIka B cupi Bu3Hada) MeToaoM K’ exbarns.

OcHoBHI pe3yJbTaTH A0CTiMKeHHsI. HallBa)XTMBIIUMY TEXHOJIOTIYHIUMH BJIIACTUBOCTSIMHU MOJIO-
Ka € CHPONPHIATHICTh Ta TEPMOCTAOUIBHICTh, OCKIIBKH CaMe Ili TOKa3HUKU BH3HAYAIOTh CTYIiHb BU-
KOPUCTaHHS CUPOBUHU B MOJIOYHIN IPOMHUCIOBOCTI. AHAII3 eMIIIPHYHNX JTaHUX T0Ka3aB, MO0 TEXHO-
JIOTiYHI BJIACTHBOCTI MOJIOKAa CYTTEBO PI3HATHCS Y KOPIB 3 PI3HUMHU KOMIUICKCHUMH T€HOTHIIAMH
K-CN/B-LG/PRLGG (tabm. 1). 3arasom MOJOKO KOpiB IOCTIIKEHOro crtafa Oyno CHpONpUIATHUM,
OCKITBKHM TPHUBATICTh WOTO 3CIMAaHHS IIiJl BIUIMBOM MOJIOKO3CIJAIIBHOTO TIpernapary He IepeBHUIIY-
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Baja 40 xB. YTBOpEHI Iia BILIUBOM (DEpMEHTY 3ryCTKH OyJHd B OCHOBHOMY OJHOPIAHHMH 1 IIIJIbHHU-
MU, JIMLIE 3piiKa po3ipBaHMMH, CHPOBaTKa OyJia mepeBaskHO Mpo30poro. Halikpalli NoKa3HUKH TpU-
BaJIOCTI CHYYXHOTo 3cimanHHs (26,1 XB) Moyoka Oyno BUSIBJICHO y TPYNH TBapUH 3 KOMIUIEKCHUM
resotunioM k-CN AB/B-LG BB/PRLGG. Haiimosmie (32,2 XB) cHuy>KHE 3C1TaHHS TPUBAJIO y MOJIOITI
Big KopiB 3 KomIiuiekcHUM reHoTuroM K-CN AA/B-LG AA/PRL AG. 3a TpuBaNIiCTIO CHYYKHOTO
3cizanHs MoJjioka kKomiiekcHi renotunu K-CN/B-LG/PRL po3sramyBanucs y Takiii mOCIiIOBHOCTI:
AB/BB/GG>AB/AB/GG>AB/AA/GG>AA/AB/GG>AA/AB/AG>AA/AA/GG>AA/BB/GG>AA/AA/
AA>AA/AA/AG. I3 HaBenmeHOT TTOCITITOBHOCTI (PEHOTUTTIYHMX KOMOIHAIM BHIHO, IO CIIPUATIIUBI IS
CHpOBAapiHHA BIACTUBOCTI MOJIOKA JTOCITIDKEHUX KOpiB BU3Hauae ekcrpecis aneniB B reniB k-CN Ta
B-LG Ta anenst G rena PRL.

Tabmuns 1 — 3B'a30k komniekcHUX renotuniB K-CN/B-LG/PRL kopiB ykpaiHcbKoi 40pHO-psi00i M0OJI04HOI Hopoau 3
NOKA3HMKAMH BUPOOHUIITBA OPUH3H

Kommnekcuuii renorun k-CN/B-LG/PRL
IToka3nuk
AA/AA/AA|AA/AA/AG|AA/AA/GG|AB/AA/GG|AA/AB/AG|AA/AB/GG| AB/AB/GG| AA/BB/GG| AB/BB/GG

TpuBanicts
CHHYHRHOTO 31,8 322 30,5 27,7 29,7 27.8 26,9 30,8 26,1
3C1JaHHs MO-
JIOKa, XB
(basa koarysns- 24.8 27,0 24,1 229 24.4 226 223 25,4 21,5
ii, XB
(basa rexeyrso- | ) 52 6,4 4.8 53 52 4.6 54 4.6
peHHsI, XB
Kinbiicts, cu- 2570 2600 2500 2440 2400 2440 2400 2530 2470
pOBaTKI/I, MII
MacoBa gyacTtka
Oinka y cupo- 1,12 1,26 0,90 1,09 1,05 1,09 1,07 1,13 0,99
Batwi, %
MacoBa gyactka
SKUDY Y CHPO- 1,05 1,22 0,58 0,64 0,82 0,84 0,58 1,16 0,51
Batwi, %
Buxiz cupy, r 345 326 390 400 365 390 443 360 463
Biguocmuit 112 10,6 12,7 13 11,9 12,7 14,5 11,7 15,1
BUX1] cupy, %
Burparu mono-
ka Ha 1 xr cu- 8,7 9,2 7,7 7.5 8,2 7,7 6,8 8,3 6,5
py, KT
Macosa wactia |, , 26,8 27,0 27,6 272 29,1 28,6 29,0 28,2
JKUpY B cupi, %
Macosa wacta | -, 5 17,3 17,6 17,9 17,8 17,9 19,8 19,6 20,2
Oinxa B cupi, %

OO0uIBI CKIIAJ0BI TPUBAIOCTI CHYYXKHOIO 3CimaHHs — (haza Koaryssmii Ta (asa reJieyTBOPSHHS —
Oyny HaMEHIITUMU JJIT MOJIOKa KopiB 3 kKoMmruiekcHuM renotunoM k-CN AB/B-LG BB/PRLGG. Haii-
nosuie (27,0 xB) ¢aza xkoarynsnii TpuBaia y Mojoui kopiB 3 reHotunom k-CN AA/B-LG AA/PRL AG,
a ¢asza reneytBopenns (7,0 xB) — y mononi kopiB 3 renotunioM K-CN AA/B-LG AA/PRL AA. Pizauns
MK HAMMEHIITAM 1 HalOUTBITM 3HAYCHHIMH TPUBAIOCTI (pa3 Koaryssilii Ta TeJieyTBOPEHHS CTAHOBH-
na BianoBigHO 5,5 (25,6 %) Ta 2,4 (52,2 %) xB. MOXHa MPUITYCTHUTH, 1110 y MPOIIECi BUPOOHUIITBA CH-
py 13 Mosoka KopiB 3 kommiekcHuM renotunioM K-CN AA/B-LG AA/PRL AA ocHOBHOIO TIpo0IeMOI0
Oyze mepeOir crafii GopMyBaHHS 3TYCTKY.

Ilix gac BUPOOHHUIITBA PO3CUTBHOTO CHPY OpHWH3M HANOUIbIIIe CHPOBATKH BIIIIIMIIOCH B 3TYCTKIB
MoJoka kopiB 3 renotunamu K-CN AA/B-LG AA/PRL AA ta k-CN AA/B-LG AA/PRL AG - 2570 ta
2600 M1 BianmoBigHO. MacoBi yacTku OiTKa Ta KHUPY B ITUX MpoOax CHPOBATKH OYIIM TaKOK HAWBHIIN-
MH, TOOTO B CHPOBATKY Iepexoauiia Oijibllla YacTKa MOXKHUBHUX PEYOBHH, HIXK 13 PEILITH 3T'YCTKIB.

Huspka BomoroyTpumyBasibHa 3[0aTHICTh 3TYCTKIB MO3HAYMIACh Ha BHUXOAlI TOTOBOI MPOAYKIII.
Haiimenmmii Buxig cupy (326 r) Oyno orpumaHo i3 Monoka kopiB 3 renotunom K-CN AA/B-LG
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AA/PRL AG. TuM 9acoM HaWBUIIMMHE ITOKa3HUKAMU BUXOIY CUpPY (463 T), BiATaKk HAatMEHIIMMH BH-
TpaTaMH MOJIOKa Ha 1 KT TOTOBOTO MPOAYKTY, XapaKTepU3yBaloCh MOJIOKO KOPiB 3 reHOTHIOM K-CN
AB/B-LG BB/PRLGG. Pi3Huns Mix HaBUIIMM 1 HAHWKYUM MOKa3HUKaMHU BUTpAT MOJIOKa Ha | Kr
cupy OyJa CyTTEBOIO i CTaHOBHIIA 2,7 KT.

VY cupi i3 Mosioka kopiB 3 koMmiuiekcHuM TeHoTunoM K-CN AA/B-LG AB/PRLGG cnocrepiranu
HaBHIIY MacoBY 4acTKy xupy — 29,1 %, TumuacoM HaiMeHIINH yMicT xupy (26,8 %) BUABICHO Y
cupi 13 Mosioka kopiB 3 reHOTUIOM K-CN AA/B-LG AA/PRL AG. Y ocTaHHROMY BHSBIICHO TaKOX
HaviMeHImui ymict Oinka (17, 3 %).

BucnoBku. [IpoBeneHe nocmimKeHHs! CBIAYUTH MPO 3B'A30K TEXHOJOTIYHUX XapaKTEPUCTUK MO-
JIOKa KOpiB YKpaiHChKOi 4OpHO-psiO0i MOIOYHOI MOpOaM 3 TEHOTUIAMU TeHIB Kama-Ka3eiHy, Oera-
JIAKTOTJIO0YJIIHY Ta HMPOJIAKTUHY. Y TOCHIIKECHOMY CTazl HalOIIbII CIPUSTIMBI MOKa3HUKH JIJIS CHPO-
BapiHHS Majo MOJIOKO KopiB 3 kKomriekcHUM reHoturioM K-CN AB/B-LG BB/PRLGG. Take mMonoko
MaJIo HAWKOPOTIILY TPUBAJICTh CUUY>KHOT'O 3CiIaHHS, B TOMY YHMCIIi HOro 000X CKIaJoBuX — (hazu Koa-
ryJsii Ta gasu reneyTBopeHHs. HaiiMeHnn BUTpaTn MOIoKa Ha BUPOOHHUIITBO 1 KT pO3CUTEHOTO CHPY
OpuH3M — 6,5 KT — cIocTepirain sl KOpiB 3a3HAUYCHOTO T€HOTHITY, IO B CepeIHLOMY Ha 1,5 KT MeH-
1Ie, HDK A7 TBapHH 3 iHIIMMHU TeHoTunaMu. Buxin cupy i3 3 1 Monoka KopiB 3 reHoTunoMm k-CN
AB/B-LG BB/PRLGG cranosus 463 1. B Hpomy Oyira HaiiBumma MacoBa dyactka O0inka (20,2 %) i onuH
13 HAUBUIHX yMICT XKupy (28,2 %).
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CpIpOonpUrogHOCTh MOJIOKA KOPOB YKPAMHCKOI YepHO-NecTPOoil MOJIOYHOI MOPOAbl C Pa3HBIMU FeHOTHNIAMM Ka-
NMna-Ka3enHa, 0eTa-JaKToOrJ100yJMHA U MPOJIAKTHHA

E. II. IlnuBauyk, T. H. IpiMans, P. B. O0aan

W3ydeno BnusHue HeHOTUNNYECKOH KoMOuHanuu reHerinyeckux BapuantoB K-CN, B-Lg u PRL Ha npurogHocTs Moio-
Ka KOpOB YKPaWHCKOM 4epHO-NECTPOH MOJIOYHOIN MOPOJIbI ATl IPOU3BOACTBA CHIPOB. Y CTAHOBIJIEHO, YTO HAWJIYUIINE Xapak-
TEPUCTHKU CHIPOIPHUTOTHOCTH MMENO MOJIOKO OT KOpoB ¢ koMIulekcHbIM reHorunoM k-CN AB/B-LG BB/PRL GG. Taxoe
MOJIOKO XapaKTepHU30BaJIOCh CAMOHW KOPOTKOH IPOMOJDKUTEIBHOCTBIO CHUY)KHOTO CBEPTHIBAHUS, B TOM 4YHCIE €ro 00enx
COCTaBIITIOMMX — (pa3el Koarymsmuu U (asel reneoOpazoBanus. HamMmeHbIMit pacxol MoJIOKa Ha HPOU3BOACTBO 1 Kr
PaccoJIbHOTO ChIpa OPBIH3BI — 6,5 KT — HAOJIIOJaay U1l KOPOB BEIIIEYIIOMSIHYTOTO T€HOTHUIIA, YTO B CPEeAHEeM Ha 1,5 KT MeHb-
1Ie, YeM JJIsl )KUBOTHBIX C APYTMMHU TeHOTUIaMu. Beixon ceipa u3 3 11 monoka kopos ¢ reHotunom k-CN AB/B-LG BB/PRL
GG cocrasmsin 463 . B Hem Obina camast BeIcokasi MaccoBasi gons Oenka (20,2 %) u 0IHO U3 CaMBbIX BBICOKHX COZIEpIKaHHE
xkupa (28,2 %).

KnroueBbie cioBa: xommiekcHblid reHotun, K-CN, B-Lg, PRL, MonouHas NpoayKTHBHOCTbB, ChIYY)KHas CBEpThbIBac-
MOCTb, CBIPOTIPHTOTHOCTE, PACCOJIBHBII CBIp OpbIH3a.

Cheesemaking properties of milk from cows of Ukrainian Black-and-White Dairy breed with different kappa-
casein, beta-lactoglobulin and prolactin genotypes

Ye. Plivachuk, T. Dyman, R. Oblap

The effect of phenotypic combination of k-CN, f-Lgand PRL genetic variants on cheesemaking properties of milk from
cows of Ukrainian Black-and-White Dairy breed have been studied.

9 samples of milk were selected from individual cows with different complex genotypes k-CN/B-Lg/PRL to provide for
cheesemaking. 3000 ml of each sample were weighed for the making of laboratory-scale pickled cheese. Rennet coagulation
time was determined in milk samples. Cheese and whey samples were analyzed for yield, fat and total protein.

Milk from cows of investigated herd has fair cheesemaking properties as its rennet coagulation time was not high-
er than 40 minutes. Formed under the influence of enzyme curds were largely homogeneous and dense and only occa-
sionally broken. Whey was mostly transparent. The best indices of rennet coagulation time (26.1 min) were observed
in milk from cows with complex genotype k-CN AB / 3-LG BB / PRL GG. The longest (32.2 min) rennet coagulation
time was observed in milk from cows with genotype k-CN AA/B-LG AA/PRL AG. For the duration of milk coagula-
tion complex genotypes k-CN/B-LG/PRL are ranked in the following order: AB/BB/GG>AB/AB/GG>AB/AA/GG>
AA/AB/GG>AA/AB/AG>AA/AA/GG>AA/BB/GG>AA/AA/AA>AA/AA/AG. From the sequence of phenotypic
combinations we can see that favorable for cheesemaking milk properties are determined by expression of alleles B on
k-CNandB-LGgenes and also allele G on PRL gene.

Both components of milk coagulation — coagulation phase and curd firming phase — were the least in milk from cows
with complex genotype k-CN AB/B-LG BB/PRL GG. The longest duration of coagulation phase (27.0 min) was observed for
genotype k-CN AA/B-LG AA/PRL AG, the longest duration of curd firming phase (7.0 min) — for genotype k-CN AA/B- LG
AA/PRL AA. The differences between the lowest and highest values of duration of coagulation and curd firming stages were
5.5 (25.6 %) and 2.4 (52.2 %) min respectively. We can assume that forming of curd will be the main problem in the process
of cheese making from milk of cows with complex genotype k-CN AA/B-LG AA/PRL AA.

During the production of pickled cheese the largest volume of whey was separated from milk curds from cows with gen-
otypes k-CN AA/B-LG AA/PRL AA and AA k-CN/B-LG AA/PRL AG - 2570 and 2.600 ml respectively.

Protein and fat content in these samples of whey were highest as well, i.e. higher proportion of nutrients passed in whey
in comparison with other samples. Low water-retaining capacity of curds affected the output of finished products. The lowest
yield of cheese (326 g) was obtained from milk of cows with genotype k-CN AA/B-LG AA/PRL AG. Meanwhile, the highest
cheese yield (463 g), thus lowest milk consumption per 1 kg of finished product (6.5 kg) was observed for milk from cows
with genotype k-CN AB/B-LG BB/PRL GG. The difference between the highest and lowest indices of milk consumption per
1 kg of cheese was significant — 2.7 kg.

The highest fat content (29.1 %) we observed in cheese from cows with genotype k-CN AA/B-LG AB/PRL GG, while
the lowest fat content (26.8 %) — in cheese from cows with genotype k-CN AA/B-LG AA/PRL AG. In the last one we ob-
served the lowest protein content (17.3 %) as well.

It was revealed that the best cheesemaking properties had milk from cows with complex genotype k-CN AA/B-LG
BB/PRLGG.This milk was characterized by the shortest rennet coagulation time, particularly coagulation and curd firming
phases.
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The lowest milk consumption per 1 kg of pickled cheese — 6.5 kg — was observed for cows with afore-mentioned geno-
type, which is on average 1.5 kg less than for animals with other genotypes. The yield of cheese from 3 liters of milk from
cows with genotype k-CN AB B-LG BB/PRL GG was 463 g. It has the highest protein content (20.2 %) and one of the high-
est fat content (28.2 %).

Key words: complex genotype, k-CN, B-LG, PRL, milk production, rennet coagulation, cheesemaking properties, pick-
led cheese.
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BIIJIUB TUITY KOHCTUTYIII HA PO3BUTOK BUM’SI
I MOJIOYHY MPOAYKTHUBHICTH MEPBICTOK
YKPAIHCBKOI YHOPHO-PABOI MOJIOYHOI IOPOIA

BcraHosineHo, 110 croci6 kinacugikanii THITIB KOHCTUTYLIT BIUIMBAE HA PE3yJIbTaTH OLIHKH KOPIB 32 PO3BUTKOM BHM S i
MOJIOYHOIO HPOAYKTUBHICTIO. [JIsl BU3HAUSHHs Oa)KaHOTO TUIYy KOHCTUTYLII KOpiB Oinbil iHGopMaTHBHOIO € Kiacugikais,
3anponoHoBana O.M. UepHeHKOM.

3rigHo i3 knacudikauiero H.H. Konecnuka, nepesara 3a GUIBLIICTIO MPOMIPIB Ta iHAEKCIB BUM s CLIOCTEpIranach y nepBicToK
puxIIoro, rpyooro i By3bKOTiIOro THIMIB, 3a kiacudikauicto O.M. UepHeHka — 3aJeKHOCTI NPOMIPIB Ta iHIEKCIB BUM’S BiJ TUITY
KOHCTHTYIIIT He BHsIBIICHO. BB tuniB KoHcTuTyLii, BusHaveHux 3a H.H. KonecHukoM, Ha MOKa3HUKKM MOJIOYHOT IPOYKTUBHOCTI
KOpiB 6yB crabknm i HesiporimeiM (1%, = 0,6-3,5 %), 3a O.M. UepHeHKOM — cTaOKIM i CepesIHiM 3a CHIIOIO 1 BIpOTiIHIM 3a GiTb-
LIICTIO TOCIIKEHNX IOKa3HUKIB (nzx = 8,8-39.3 %; P<0,05, P<0,01). KopoBu Bennk000’ €EMHOTO THITYy KOHCTHTYIIIT TIEpEBaKAIH
poBecHUIIL Maioo0’eMHOTO THITy 3a HajoeM 3a 100 muiB makramii Ha 403 kr (P<0,05), BumM 1o6oBMM HamoeM — Ha 3,2 Kr
(P<0,05), kinbKicTio MOJIOYHOTO *XHUPY i MoslouHOro Oisika — Ha 13,3 kri 12,3 kr, Bignosiaxo (P<0,05).

KurouoBi cioBa: ykpaiHcbka 4OpHO-psiOa MOJIOYHA MOPOJA, THIM KOHCTUTYLI, IPOMIpU Ta iHAGKCH BUM’sI, MOJIOYHA
MIPOAYKTHUBHICTb.

I[ocranoBka npodaemMu. BuM’st — 0J1HA 3 HAMBXKIMBIIINX CTaTel eKCTEp’ €y MOJIOYHOI Xymo0wu,
a oro Mop(¢oJIOTiuHiI O3HAKH TiCHO MOB’s3aHi 3 piBHEM MOJIOYHOT IPOJYKTUBHOCTI Ta IPUCTOCOBaHIC-
TIO KOpIB J0 MAIIMHHOTO JOiHHA. Ha piBeHb MOJIOYHOI MPOAYKTHUBHOCTI MOMDK IHIMUX (haKTOPiB
BIUTMBA€E TUI KOHCTHUTYIIII KOPiB, OCKUTLKM TBApUHU Oa’kaHOi KOHCTUTYIII € OiIbII PE3UCTEHTHUMU 1
BHUCOKOTPOyKTUBHUMH [ 1]. [IpomoHyr0ThCS pi3HI CIOCOOM BU3HAYCHHS TUITIB KOHCTUTYIIIT MOJIOYHOT
Xyqoou, TOMy BUBUEHHS OCOOJIMBOCTEH PO3BUTKY BHM S 1 MOJIOYHOI IIPOAYKTHBHOCTI KOPIB 3aJIEKHO
BiJIl THITY KOHCTUTYIIIi € aKTyaJIbHUM ITUTaHHSM.

AHaJi3 OCTaHHIX AOCTiIKeHb Ta My0aiKkamii. Y MoCHipKeHHAX BITYM3HSIHUX [2, 3, 4, 5] 1 3apy-
ODKHHMX BUEHHX [6, 7] miz 4ac OLIHKHM eKCcTep’ epy MOJIOYHUX KOPiB 3HAUHA yBara HaJaeThcsi MOp¢oo-
rii Bum s 1 mitiok. I'.I1. baitbanosa u T.U. bepe3una [8], B.l. Kopanpuyk [9] 3a3Ha4atoTh, mo po3mip i
(opma BuUM s 3a1€XkKAaTh BiJ THUITy KOHCTUTYI1 KOPiB.

JK.B. Cromsp [10] moBimomiisie, 1110 TOKa3HUK EMHOCTI BUM’ S TIEPBICTOK, BU3HAYCHHIA 13 BUKOPHC-
TaHHAM TPbOX MPOMIpPIB (JIOBKHMHA, IIIMPUHA 1 00XBAT), € JOCUTH 1HHOPMATUBHHUM I0JI0 PIBHS MOJIOY-
HO1 TIPOAYKTHUBHOCTI SIK HAa MOYATKy, TaK 1 BOPOJOBXK Bciel makrarii. BcTanoBieHo, 1Mo 31 301IbIICH-
HSIM TOKA3HMKA PO3PaXyHKOBOI eMHOCTi Ha 1 aM’ n06GoBumil Hafiii kopis 3poctaB Ha 1,7 kr, a 3a
305 muiB naktamii — Ha 531 kr (P<0,001). Kopensiis Mixk eMHICTIO BUM s 1 BETUYMHOKO Hamoro 3a 305
IHIB Oysia JOCUTh BHCOKOIO (1 = +0,56).

O.M. YepneHrko [11] BcTaHOBUB, [0 HAWMBUINWEN HAJiH BIACTUBUI MEPBICTKAM BEIUKOOO EMHOTO
Uy KoHCcTUTyLii. [lopiBHSHO 13 Manoo0’eMHUM THIOM, iX Hanii 3a 305 auiB OyB BummM Ha 1718 kr
(P>0,999), Buxig momouHoro xupy — 64,84 xr (P>0,999), Buxig momouynoro Oinka — Ha 55,26 kr
(P>0,999). 3a MacoBOIO JaCTKOIO KHPY 1 OiIKa B MOJIOIlI KOPIiB BEJIUKO-, CEPEAHBO- 1 MAII00O’ €EMHOTO
THUIIIB KOHCTHUTYIII] IEBHUX 3aKOHOMIPHOCTEH HE BCTAHOBIICHO.

© Crasenpka P. B., lunbko FO. 11., 2016
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3a nanmmu B.1. KoBampuyka [9], KpamuM po3BUTKOM BUM s 3a BCiMa IapamMeTpaMu XapaKTepu3y-
BAJIMCh KOPOBU HIUIBHOTO THUIY KOHCTUTYLIi. Pi3HHMIS Mik KpaliHIMKM THUMaMu (LIITBHUA-PUXIIHNA) 32
00XBaTOM, JIOBXKHHOIO 1 ITUPUHOIO BUM’ s, TIIMOMHOIO 33 JHHOI YaCTKH, IOBXKHUHOIO 1 JiaMeTpOM Tepe/I-
HIX Jiiok Oyna BucokomoctoBipHoo (P<0,001).

MeTa A0CHiIKeHHSI — BUBYHTH BIUIMB THUIy KOHCTHTYIIi MEPBICTOK YKPAiHCHKOI YOPHO-PSO00T
MOJIOYHOI ITOPOJIH Ha PO3BUTOK BUM’ 5 1 TOKa3HUKH MOJIOYHOT IPOTyKTHBHOCTI.

Marepiaj i MmeToguka aocJinkenHsi. Jlocimkenas nposenerno B 2016 porili Ha TIEMIHHOMY 3a-
BOJI YKpaiHCBKOi 9OpHO-psi6oi monounoi mopoan CBK im. opca KuiBcbkoi obmacti (n = 101) Ha
OCHOBI JJaHUX 300TE€XHIYHOTO OOJIKY, 8 TAKOXK B3ATTS IIPOMIpIB BUM 4.

Po3nozin kopiB 3a TMnamMu KOHCTUTYLII npoBoamiu 3a metogukamu O.M. Uepnenka [12] i H.H.
Komecuuka [13]. Bum’s mepBicTOK OIliHEHO 3a MpoMipaMu (JOBXKWHA, ITUPHWHA, TJIMOMHA 1 00XBaT
BUM’sI, IOBXKMHA 1 JliaMeTp AIHOK, BiACTaHb MIX TIEPEIHIMH 1 3aIHIMU iHKaMU Ta BiJl JHA BUM’ S JIO
miJI0TH), 1HIeKcaMu BUM’ S (popmary, BiTHOCHOI BETMYMHU 1 BiTHOCHOTO PO3MIipy) Ta 3a YMOBHOIO
BEJIMYMNHOIO BUM 5.

Innexcn BuM’ st o6umciero 3a 10.11. [Tonymanom [4, 14]:

_IBx100 OBx100 B =(0/3><nzz)><100f%;

IB,, =", = ,
OB 2x(HA3 + LIK3) ? BX x HIT

ne 1By, — inpexc ¢opmary; IB,, — iHIEKC BIJHOCHOI BeNW4MHU; /B, — IHIEKC BIIHOCHOTO pOo3Mipy BUM’s; ['B — riunOuHa
BUM s, cM; OB — 00xBar BUM 1, cM; H/[3 — HaBCKicHa JTOBXKUHA 331y, cM; [[/K3 — mupuHa B KyJIbIIOBUX 3WICHYBaHHIX, CM;
BX - Bucora B xoumi, cM; H/[T — HaBCKiCHA JOBXKHHA TyTy0a, CM.

YMOBHY BETHUMHY BUM’ 51 OOYHUCIICHO K MOOYTOK MpoMipiB 00xBaTy i rimubunam (IUT. 3a [15]).

Monouny npoxaykTuBHICTE 3a mepiai 100 mHIB JakTaIlii OMiHEHO 3a HAJ0EM, MACOBOIO YaCTKOIO
XKUpY 1 Oi7IKa B MOJIOL, KUTBKICTIO MOJIOYHOTO KUY 1 OiJIKa Ta BUIIUM JOOOBUM HAI0EM.

s ctBopeHHs 0a3uM JaHWX Ta CTATUCTHYHOTO aHANI3y Pe3yNIbTATiB JOCIHIKEHbL BUKOPHCTOBYBA-
mu iporpamu Microsoft Excel, Statistica 8.0.

OcHOBHI pe3yabTaTH AoCHiA:KeHHs. Pe3ynbTaToM TpuBamoi cenekuiiHoi poOoTH, CIPSIMOBa-
HOI Ha MOJINUIEHHS yKpalHCHKOI YOPHO-Ps00i MOJIOYHOI MOPOJHU, CTAJI0 3pOCTaHHS KMBOI MacH,
MPOMIpIB TiJla, MOJOYHOI MPOAYKTHBHOCTI, a TaKOXX IMOKpameHHSI MOP(}o0ro-¢yHKIIioOHAIBHUX
BIIACTUBOCTEH BUM 4.

AmHani3 mpoMipiB Ta iHAEKCIB BUM s IEPBICTOK YKPaiHCHKOI YOPHO-PsI00T MOJIOYHOI TTIOPOIH 3aJIEKHO
BiJl THUITYy KOHCTUTYIIII Ja€ 3MOT'Y BHSIBUTH PI3HHITIO MK JTOCTIKCHUIMH THUIIAMHU 1 BCTAHOBUTH HAHOLIBII
OakaHwi. 3rigHO 3 Pe3yNIbTaTaMH JIOCIIKEHb, 32 IHISKCOM MAaCHBHOCTI BCTAHOBJICHO HE3HAYHY IepPEBary
NPOMIpIB BUM’ 51 TIEPBICTOK PHUXJIOTO THITY KOHCTUTYLII MOPIBHAHO 13 miiysHuM — Ha 0,1-1,3 cM, ogHak Bi-
pOTiIHOO TIepeBara OyJia Jmire 3a ToBKuHO Aok — Ha 0,3 cMm (P<0,05) (Tabm. 1).

KopoBu puxioro THmy KOHCTUTYMII TaKOXX XapaKTepPH3yBaJUCh BUIIMMH 3HAYCHHSMHU 1HIEKCIB
¢dopmary — Ha 1,1 % (P<0,05), BigHOCHOTO po3Mmipy Bum’st — 0,3 % 1 yMOBHOI BEJIMYMHU BHM’ S — Ha
122,6 yMOBHHMX OJMHHIb, MOCTYNAIOYHCh JIMIIEC 32 BEIMYMHOIO 1HIEKCY BIIHOCHOI BEJIMYMHHU Ha
0,8 %. PizHuIg 32 IpOMipaMy BUM 5T TIEPBICTOK HIKHOTO 1 TPyOOT0 THITIB KOHCTHTYIIII (32 1HIECKCOM
KOCTHCTOCTi) KoJimBayiachk B Mexax (0,1-3,6 cM, KpiM JOBXKHHHU 1 JiameTpa HIHOK, sKi JOPIBHIOBAIU
5,512,3 cM, BiIMOBiAHO, U 000X TUIIIB KOHCTUTYIIII.

3a TOBKHUHOIO, MITUPHUHOIO, TIIMOWHOIO 1 00XBATOM BHIM s, @ TAKOK BIJICTAHHIO MK TICPETHIMH 1 3a-
THIMH TIHKaMU{ IIepeBaror0 XapakTepHU3yBaIMCh KOPOBU Ipy0OT0 THUITY KOHCTUTYIIII, OJTHAK y BCIX BH-
najzkax BoHa Oyna HeBiporigHoro. [lepBicTKM HIKHOTO THUIY KOHCTUTYLIl NMEepeBa)kald POBECHUIb
rpy0oro TUmy 3a BiJICTAaHHIO BiJl JHA BUM’ s 10 mimioru Ha 3,6 cm (P<0,01). Bumii 3HaueHHs iHACKCIB
BUM’s1 ((hopmaTy, BITHOCHOI BEJIMYMHU 1 BIITHOCHOT'O PO3MIpPY) Ta YMOBHOI BEJIMYMHH BUM s CIIOCTEPI-
rajguch y KopiB rpyboro tumy koHctutyuii — Ha 0,5-1,0 % i 130,3 yMOBHMX OIWHHILIb, BiATOBIAHO,
MOPIBHSIHO 13 POBECHHULIIMH HIXKHOTO THILY.

3a iHgeKcaMu IHPOKOTPYAOCTI Ta MHUPOKO3aq0CTI BCTAHOBJICHO IEPEBary KOpiB MUPOKOTIIOTO TH-
Ty KOHCTHUTYIIii HaJl By3bKOTUTUM 3a IOBXHHOIO BUM s (Ha 1,5 cM, P<0,05) i BiacTanHio MK 3agHIMU
nitikamu (aa 0,5 cm). [lepeBary 3a iHIIMMU IPOMipaMy BHM’ 51 MaJIl KOPOBH BY3bKOTIJIOTO THILY, OJHAK
pizHHI OyJa HEeBipoTiAHOIO 1 KomuBanachk B Mexkax 0,1-2,0 cM, kpiM BiACTaHI MiX MepeaHIMH Tiiika-
MU, siKa B 000X BHIamkax cTaHopmia 12,1 cM. 3a iHaekcaMu BUM ST y KOPiB IIHPOKO- 1 By3bKOTLJIOTO
THUIIB CYyTTEBOI Pi3HUL HE BUSBICHO.
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Ta6muns 1 — [Ipomipu Ta ingekcH BUM’sl nepBicToK 3asexkHo Bix Tumy koncrurynii (3a H.H. Konecankom), M+m

3a iHgeKcaMu UIMPOKOTPYI0-

3a IHIEKCOM MacHBHOCTI 3a IHIEKCOM KOCTHCTOCTI . d
CTi Ta MIHMPOKO3a10CTi
TToxa3Huk - - - -
pUXIHi IIUTbHUIH HIKHUH rpyouit BY3bKOTUIMH | IIMPOKOTUINI
(n=57) (n=44) (n=57) (n=44) (n=44) (n=57)
JloBxuHa 41,3+0,53 41,2+0,58 41,1+0,52 41,5+0,59 40,4+0,68 41,9+£0,43*
[Hupuna 24,9+0,36 24,6+0,44 24,7+0,35 24.,8+0,46 25,0+0,43 24,6+0,3
I'mubuna 17,6+0,46 16,5+0,50 16,7+0,45 17,6+0,52 17,2+0,55 17,1£0,43
O6xBar 121,2+1,76 122,3+1,64 121,2+1,57 122,4+1,94 122,2+1,87 121,3+1,62

Bincrans mixk me-

. . 11,9+0,38 12,4+0,42 11,7+0,36 12,6+0,43 12,1£0,43 12,1+£0,37
penHiMu AiikaMu

Bincrans Mixk 3a1-

. - 5,1+0,23 5,3+0,35 5,040,25 5,4+0,32 4,9+0,27 5,4+0,28
HiMu Jilfikamu

[pomipu BuM’st (cm)

Bixcrans Bix qua

) . 63,2+0,62 61,9+1,13 64,2+0,65%* 60,6+1,02 63,8+0,84 61,8+0,84
BHUM’ S JIO MiJIOTH

JloBKHHa AiifoK 5,6£0,11% 5,320,12 5,520,11 5,520,12 5,520,12 5,520,11
Jliamerp ifiok 2,320,02 2,240,03 2,320,03 2,320,03 2,320,03 2,320,02

« | 1By, % 14,6£039% | 1354035 13,8+0,35 14,58042 | 14,12043 | 14,12035

E IB,,, % 30,420,44 31,220,46 30,5+0,42 31,0£0,50 | 30,84049 | 30,7+043

5 1B, % 10,7+0,37 10,4+0,43 10,1+0,37 11,12043 | 10,62046 | 10,6£035

(0]

= | YMOBHOT BEIMIHHIL, | 5140 6160 40 | 2018,0480,27 | 2024,0+67,80 | 2154,3+82,14 | 2112,8+85,88 | 2081,2465,92

y. ofl.

IIpumitka. P mopiBHSAHO i3 HIDKYMM 3HAUSHHSIM Y MEXaX 1HICKCY.

3a knacudikamiero O.M. UepHeHka, KOPOBH BEIUKOOO EMHOT0 TUIY KOHCTHUTYIII MOPIBHSHO 13
MaJjo- i cepeHh000’ EMHUM THUTIAMU, MaJlK TiepeBary 3a riubuHow BuM s (Ha 0,9-1,0 cM), TOBKHUHOIO
1 giametpoMm miitok (ma 0,4-0,5 cm i 0,1 cm, P<0,05, BigmoBigHo) (Tabdn. 2). IlepeBara 3a3HaueHUX
MIPOMIpIB CIIPHUYMHHIIA BHIIE 3HaYCHHS iHaekciB popmaty (Ha 1,1-1,3 %) 1 yMOBHOI BEJIUYMHU BUM’ 5
(1a 64,9-96,6 yMOBHUX OAUHMUIIb).

Tab6nuws 2 — [pomipu Ta iHgeKkcH BUM’sl NepBicTOK 3ajekHo Bix Tuny koHcTuTynii (3a O.M. Uepraenkom), M+m

) C— Manoo6’ emuuit CepenHb0006’ eMHHUI Benukoo6’ eMHuit

(n=9) (n=15) (n=77)

Jomxuna 43,2+0,95 40,7+1,12 41,1+0,44

R Mlupuna 24,3+1,14 24,9+0,78 24,8+0,31
\g/ I'ubuna 16,4+1,80 16,3+0,55 17,3+£0,38
"; O6xBar 124,0+4,51 122,7+2,95 121,3£1,40
E Bincranps Mix nepeHiMu gifikamu 12,0+1,14 12,240,83 12,1+0,31

§* Bigcrane Mik 3aaHiMH JiHKaMu 5,0+0,55 5,9+0,59 5,1+0,22
é. Bixcrans Bix qHa BUM’ S 10 IIiIUIOTH 57,6+3,73 63,4+1,32 63,1+0,58

Jomxuna niitox 5,1+0,23 5,2+0,24 5,6+0,09

Hiametp nifiok 2,240,04 2,240,04 2,3+0,02%*

1By, % 13,1£1,17 13,3+0,51 14,4+0,31

% ,; IB,,, % 76,1£3,21 72,4+1,61 72,2+1,13
E 2 IB,,% 10,6+1,43 10,2+0,51 10,6+0,32

YMOBHOI BETMYUHY, Y. OJI. 2033,6+295,74 2001,9+88,19 2098,5+57,65

IIpumirtka. P nopiBHSAHO i3 Ma1000’ EMHUM THIIOM.

[epBicTkn Manoo0’€MHOTO TUIY KOHCTHUTYII{, MOPiBHIHO i3 CEPEIHBO- 1 BETMKOOO EMHUMHU TH-
MaMu, XapakTepu3yBaJuCh JOBIIUM BUM sM (Ha 2,1-2,5 cM) i3 OuibimnuM ob0xBatoM (Ha 1,3-2,7 cm) i
BHIIMM 3HAYCHHSAM 1HICKCY BiTHOCHOI BenmuuHU (Ha 3,7-3,9 cM). BomHodac y KopiB Majgoo0’ eMHOTO
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TrIry Oyina HAWKOPOTIIOK BiJICTaHb MK TEepemHiMHu 1 3aaHiMu mikamu (aa 0,1-0,2 cm 1 0,1-0,9 cMm,
BIATIOBIHO) Ta BIJ OHA BHM’S 00 mimtord (Ha 5,5-5,8 cMm), a Takox HaiiMeHIIIA JOBKHHA IIHOK
(ma 0,1-0,5 cm).

Orxe, 3rigHo i3 Kmacudikamiero tumiB koHctutyiii H.H. KomecHuka, mepeBara 3a OLTBIIICTIO
MIPOMIpIB Ta IHIEKCIB BUM 5 CITOCTEPIraach y IEPBICTOK PUXIJIOTO (32 iHIEKCOM MaCHBHOCTI), Tpy0oTO
(3a 1IHAEKCOM KOCTHCTOCTI) 1 BY3bKOTUJIOTO THITIB KOHCTHTYLII (32 iHAEKCAMHU IIHUPOKOTPYIOCTI 1 MIK-
pOK03a70cTi). 3rimHO 13 KiIacudikarliero TumB KoHCTUTYIII 32 O.M. UepHeHKOM, 9iTKOI TEHACHITIT 3a-
JIEKHOCTI MTPOMIPIB Ta IHAEKCIB BUM S BiJ] THITY KOHCTUTYIII{ HE BHSBIICHO.

Baxxanuii TUII KOHCTUTYIIIT KOPIB, MEPII 32 BCE, BUBHAYAETLCS PIBHEM X MOJIOYHOI MPOTyKTHBHO-
CTi. AHali3 MMOKa3HUKIB MOJIOYHOI MPOXYKTUBHOCTI mepBicTok 3a 100 aHiB jakramii mokasas, IO 3a
kinacudikamiero H.H. KonecHuka HaiOuIbn iHGOPMATHBHUM Ui BU3HAYCHHS THUITY KOHCTHTYIII €
IHJIEKC KOCTUCTOCTI (HXXKHUI-TpyOuit Tumm) (Tadi. 3).

Koposu rpyboro Tumy KOHCTUTYLI{ XapaKTepU3yBaIlCh BUIIUM HaT0€M (+225 KT), KUIBKICTIO MO-
JIOYHOTO XUpY (+7,9 Kr) 1 MosiouHoro Oiika (+7,0 Kr), HOPIBHSIHO 13 HIXKHUM THIIOM, OJTHAK y BCiX BH-
Mmajgkax pi3HUIS Oyiia HEBIpOTiAHO. MK THIAMU KOHCTHUTYIN PUXJIHA-IITUTPHUA 1 BY3bKOTUIHMN-
IIUPOKOTIINM Pi3HHI 32 TTOKa3HUKAMU MOJIOYHOI MPOJYKTUBHOCTI OyJia HECYTTEBOIO: 32 HAZOEM —
18-40 xr, KiIBbKICTIO MoJIouHOr0 Xupy — 0,8—1,3 KT, MonouyHoro 6Oinka — 0,7-1,3 kr, BUIMM 1000BUM
HagoeM — 0,3—1,7 kr. 3a MacoOBOIO YAaCTKOIO XHUPY 1 OijKa B MOJIOII BiAMIHHOCTEH 3aJI€KHO BiJ THITY
KOHCTHTYIIi1 HE BCTAHOBJICHO.

Posmonin nepeicTok 3a TUmamMu KOHCTUTYIT 32 O.M. UepHEeHKOM TOKa3aB, 10 BUIL MOKa3HUKU
HAJ010, KIJIKOCTI MOJIOYHOI'O KHPY 1 MOJIOYHOIO OijiKa, a TAKOK BHILOTO JOOOBOr0 HAJIO0K XapaKTep-
Hi JIJI KOPiB BETUK000 €MHOTO THITY (TaduI. 4).

Tabmurt 3 — MoJiouHA NPOAYKTHBHICTH MepBicTok 3a 100 qHiB akTanii 3a/e:KHO Bil THIY KOHCTHTYLIT
(3a H.H. Konecaukom), M+m

3a iHaeKcaMu IHPOKOTPY/I0-

3a iHAEeKCOM MacHBHOCTI | 3a iHJIEKCOM KOCTHCTOCTI ) g
CTi Ta IUPOKO3a0CTI

IToxa3Huk
pUXITHIt LIIbHUI HIKHMH rpyOowuii BY3BKOTUIAH | ITUPOKOTLITHIA
(n=57) (n=44) (n=57) (n=44) (n=44) (n=57)
Hapiit, xr 2319483,8 | 2337+108,9 | 2229+88,8 2454+98,5 2305+82,2 2345+100,1
Macosa yactka xupy, % 3,48+0,01 | 3,48+0,007 3,48+0,007 | 3,48+0,007 3,48+0,010 3,48+0,011
Macosa yactka Oinka, % 3,11+0,003 | 3,12+0,003 3,11+0,003 | 3,11+0,003 3,12+0,003 3,11+0,003

Kinpkicts MosouHoro xupy, kr | 80,5+2,82 | 81,3+3,76 77,443,01 85,3+3,38 80,7+2,77 82,0+3,43
Kinekicte MosIoyHOro Oinika, kr | 72,1%2,57 | 72,8+3,38 69,442,73 76,4+3,04 71,742,52 73,043,10
Bunuii 1o6osuii Hamii, % 30,8+0,94 | 30,5+1,08 30,8+1,09 30,5+0,81 29,7+1,15 31,4+0,87

Tabmut 4 — MoJiouHA NPOAYKTHBHICTH MepBicTok 3a 100 qHiB nakTanii 3aje:KHO Bix THIY KOHCTHTYLIT
(3a O.M. Yeprenkom), M+m

Moxasaux ManooG’ emuuit Cepenuboo6’ eMHU Bennkoo6’ emuuit
n=9) (n=15) (n=177)
Haniit, xr 1975+106,4 2277+166,4 2378+78,9%*
MacoBa gyacTka xupy, % 3,50+0,019 3,48+0,013 3,48+0,005
MacoBa gactka 0inka, % 3,12+0,005 3,12+0,005 3,110,002
KinmpkicTh MOOYHOTO KUPY, KT 69,3+3,94 79,0+5,62 82,6+2,89%*
KinpkicTs MOIOYHOTO OiJIKa, KT 61,7£3,37 70,9+5,12 74,0£2,44%*
Bumuii noboBuit Hafii, % 29,5+1,55 30,1+0,82 32,7+0,68*

IIpumirtka. P nopiBHsIHO i3 Ma1000’ €EMHUM THIIOM.

ITopiBHSHO 13 MAIOOO’€MHHM THIIOM KOHCTHUTYIIIi, Ha/liii KOpiB BEINKO0O eMHOTO THITy 3a 100 mHiB
nakranii 0ys BumuM Ha 403 kxr (P<0,05), kiabpKicTh MojiouHoro xupy — 13,3 kr (P<0,05), MonouHoro
oinka — 12,3 kr (P<0,05), Bummii 1o6oBwmii Haxi — Ha 3,2 kr (P<0,05). IlepeBara Haj pOBECHUIIMU
CepeHh000’ EMHOTO THITY KOHCTHUTYIIII cTaHOBWIA, BianosigHo, 101 kr, 3,6 xr, 3,1 kr i 2,3 kr. [lemo
BHIIIa MACOBA YacTKa JKUPY B MOJIOLI CITOCTEpiranach y KOpiB MaI000’ €eMHOTO THILY.
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Omxe, knacudikallisi TUIIIB KOHCTUTYIIIT KopiB, 3ampornonoBada O.M. UepHerkoM, € Oibi iH)O-
PMaTUBHOIO JUTS BU3HAYCHHS Oa’KaHOTO THITy KOHCTHTYLii. BcTaHOBIEHO, O ISl TEPBICTOK BETUKO-
00’€MHOT0 TUIY XapaKTepHi BULIMKA HaIil, KiIbKICTh MOJIOYHOTO KUPY 1 MOJIOYHOTO OijKa, a TaKoXK
Bumuii mo6oBmid Hamii (P<0,05 mopiBHSIHO i3 MaT000’ EMHMM THIIOM), IO CITIBIIAJAE i3 pe3ybTaTaMu
TOCITiHKEeHb aBTopa [11].

Jnist BU3HAYCHHS CHJIM BIUTUBY THITY KOHCTHTYLIi KOpPiB yKpaiHCHKOI YOPHO-PsI00i MOJIOYHOI MO-
pOaM Ha MOKAa3HUKHA MOJIOYHOI MPOAYKTUBHOCTI OYIIO MPOBEACHO AMCIIEPCIHHNUN aHai3. 3TigHo i3 pe-
3yJbTaTaMu IucIiepciiinoro anamizy, B crafi CBK im. Illopca cuna BIUMBY THITY KOHCTHUTYIIII Ha TI0-
Ka3HUKH MOJIOYHOI MPOIYKTUBHOCTI KOPiB KoimBajiack B Mexax 0,6-39,3 % (tadmx. 5).

Ta6muis 5 — Cula BILIMBY THITy KOHCTHTYLI IIepPBICTOK HA MOKA3HHKH MOJOYHOI IPOIYKTHBHOCTI, 1y, %

Tun KoHCTUTYLIT
R 3a H.H. Konecuukom . .
. . . . 3a iHIEKCaMHu
V100wt | vaommocri | roomorooni | "POROIPyA0CTi Ta | OM. Hepremion
[INPOKO3a0CTi
I F, I F, s F, s F,

Haniit, xr 3,5 0,28 33 0,27 34 0,29 39,3 4,95%
Macoga yactka xupy, % 0,7 0,07 1,5 0,27 0,6 0,15 10,7 1,34
MacoBa gactka 0inka, % 3,8 0,50 0,6 0,06 2,7 0,57 8,8 1,10
KinpkicTh MOOYHOTO KUPY, KT 4,6 0,42 6,0 0,52 3,0 0,65 28,1 9,60%*
KinbkicTs MOJIOYHOTO OiIKa, KT 1,4 0,18 2,1 0,26 2.5 0,28 33,3 8,90%*
Burmmuit mo6oBuit Hagii, % 0,9 0,13 0,6 0,19 1,5 0,25 243 6,10%*

Cuna BIUIMBY TUIMIB KOHCTHUTYLIi, KnacudikoBanux 3a H.H. Konecuukom, Ha mociikeHi mokas-
HHKH MOJIOYHOI IIPOAyKTHBHOCTI OyiIa crabkoro i HeBiporiamoo (n = 0,6-3,5 %). Brums tumy koH-
CTUTYIII HEepBICTOK, KinacudikoBanux 3a O.M. UepHeHKOM, Ha iX MOJIOYHY IPOAYKTUBHICTH OYB BH-
UM (112X = 8,8-39,3 %) i BiporiIHIM 3a HaJI0EM (112X = 39,3 %, P<0,05), KiTbKIiCTIO MOJIOYHOTO JKUPY
(nzx =28,1 %, P<0,01) i MosiouHOr0 O1JIKa (nzx = 33,3 %, P<0,01) Ta BUIIUM JOOOBHUM HAZOEM (nzx =
24,3 %, P<0,05).

Otxe, knacugikamis THIIIB KOHCTUTYLIT KopiB 32 O.M. UepHeHKOM Jja€ 3MOTy BU3HAUUTH Oaxka-
HUH THIT KOPIiB 13 BUCOKOI MOJIOYHOIO MPOAYKTHUBHICTIO.

BucnoBku. 1. 3rigHo i3 knacudikariero tumis kouctutytii H.H. Konecauka, nmepesara 3a 6iybIti-
CTIO TIPOMIpiB Ta IHAEKCIB BUM 5l CIIOCTEpirajach y MEpBiCTOK PUXJIOro (3a iHAEKCOM MAacHBHOCTI),
rpy6oro (3a iHIEKCOM KOCTUCTOCTI) 1 By3bKOTIJIOTO THITIB KOHCTHUTYILIT (32 1HAEKCAMHU IIUPOKOTPYI0C-
Ti 1 mpoko3amocTi). 3a kmacudikariero O.M. YUepHeHka, 9iTKOT TEHISHITIT IIO0 3aJICKHOCTI ITPOMi-
piB Ta IHAEKCIB BUM S BiJ THITY KOHCTHUTYIIIi HE BHUSBIICHO.

2. Mix MoKa3zHHKaM{ MOJIOYHOI IPOJYKTUBHOCTI KOPiB Pi3HUX THIIIB KOHCTHTYLIi, KiacudikoBa-
Hux 3a H.H. KonecHrkoMm, BipoTiTHAX BIIMIHHOCTEH HE BHSIBIICHO. [IepBiCTKH BETHKO0O’ €EMHOTO THITY
koHcTHTYTIT (32 O.M. UepHEHKOM) XapaKTepH3yBAIMCH BHIIUM JOOOBHM HamoeM i1 Hamoem 3a 100
JHIB, KiJIBKICTIO MOJIOYHOTO *HPY 1 MosouHoro 6inka (P < 0,05 mopiBHAHO i3 MaJI000’ €EMHUM TUIIOM).

3. Cuna BIUIMBY THITIB KOHCTHTYLII Ha JTOCHIUKEHI MMOKa3HUKH MOJIOYHOI POJYKTUBHOCTI CTaHO-
Bmia 0,6-3,5 % (3a H.H. Konecuukom) i 8,8-39,3 % (3a O.M. UepHEeHKOM).

[epcnekTHBOIO MOAATBIIUX AOCITIIKEHb € BUBUCHHS THITiB KOHCTUTYIII KOPIiB 3aJIeXKHO Bij iX mo-
XOIKEHHS.
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BiusiHue THIA KOHCTHTYIMH HA PAa3BHTHE BHIMEHH H MOJOYHYIO NPOAYKTHBHOCTH MEPBOTEI0K YKPAHHCKOI Je-
PHO-TIeCTPOIi MOJIOYHOI MOPOABI

P. B. CraBeuxkas, 1O. I1. [IpiHbKO

VY CTaHOBJIEHO, YTO CIOCOO KIIACCH(HKALMN TUIIOB KOHCTHTYLIMH BIIUSET HA PE3yJIbTaThl OLECHKM KOPOB MO Pa3BUTHIO
BBIMEHU M MOJIOYHOW HPONYKTUBHOCTH. [l OIpeNeIeHHUs JKeIaeMOoro TUIA KOHCTUTYLIMM KOPOB Ooiiee MH(POPMATUBHOM
siBJIsieTes Kinaccudukanust, npemioxennas A.H. YepHeHko.

CornacHo knaccudpuxaunu H.H. Konecnuka, npenmymiectBo mo GONBIIMHCTBY IPOMEPOB U MHIEKCOB BHIMEHH HAOJIIO-
JIAJIOCh y MEPBOTEIOK PBIXJIOro, Tpy0Oro M y3KOTEJNOro THHOB, corjlacHo kiaccudukanun A.H. Ueprenko — 3aBucumoctu
IIPOMEPOB ¥ MHJECKCOB BHIMEHHM OT THUIIAa KOHCTHUTYI[MH HE BBIIBICHO. BiHsHNE THIIOB KOHCTHTYIMH, ONPENENICHHBIX IO
H.H. KonecHuky, Ha MoKa3aTeid MOJIOYHOHN MPOAYKTHBHOCTH KOPOB OBLIO CITA0BIM M HEJIOCTOBEPHBIM (‘r]zX =0,6-3,5 %), no
A.H. YepHeHKO — c1a0bIM M CPEIHIM II0 CHIIE H JOCTOBEPHBIM 0 GOIBIIMHCTBY HCCIIEIYeMbIX HoKasareneii (n% = 8,8-39,3 %;
P<0,05, P<0,01). KopoBbl BeTHKOOOBEMHOTO THIIA KOHCTUTYLIMHU MIPpeo0nafany Hajl CBEPCTHULIAMU MaTo00BEMHOT0 THIIA IO
ynoro 3a 100 nueii naxramuu Ha 403 kr (P<0,05), BeicmieMy cyrouHoMy yznoro — Ha 3,2 kr (P<0,05), koimuecTBy MOIOYHOTO
XKupa 1 MosioyHoro Oenka — Ha 13,3 kr u 12,3 kr, coorBercTBeHHO (P<0,05).

KnroueBble cioBa: ykpauHCKash 4epHO-TIECTpasi MOJIOYHAs MOPOJA, THIA KOHCTHUTYILHH, TPOMEPHI U MHAEKCHI BBIMS,
MOJIOYHAsI TIPOLYKTHBHOCTb.

The impact of the type of constitution for udder development and milk production of heifers of Ukrainian Black-
and-White dairy breed

R. Stavetska, Y. Dynko

There are various methods for determining the type of constitution of dairy cattle, that’s why study the features of the
udder development and milk production of cows depending on the constitution is a key issue.

The study was conducted in 2016 on the breeding plant VCA named Shchorsa, Kyiv region (n = 101). Differentiation of
cows on constitution types was conducted by the method proposed by O.M. Chernenko (big-capacity type, mid-capacity type,
low-capacity type) and N.N. Kolesnik (by mass index — loose-tight, bone index — tender-rough, wide-rear and wide-thoracal
indexes — narrow-body and wide-body).

According to research results, by massiveness index was found a small advantage of udder measurements of loose type
constitution heifers compared to tight on 0.1-1.3 cm, but the advantage was significantly only teats length — 0.3 cm (P<0.05).

Cows of loose type constitution also were characterized by higher values of the index format — 1.1 % (P<0.05), the rela-
tive size of the udder — 0.3 % and the notional value of the udder — to 122.6 notional units, only the index of relative value
was less on 0.8 %. The difference of udder measurements of tender and rough types constitution heifers (by boniness index)
was within 0.1-3.6 cm, except for length and diameter of the teats, which are equal to 5.5 cm and 2.3 cm, respectively, for
both types of constitution.

By the length, width, depth and girth of udder and the distance between the front and rear teats the cows of rough type’s
had advantage, but in all cases it was not significantly. Heifers of tender type’s constitution had advantage by the distance
from the bottom of the udder to the floor on 3.6 cm (P<0.01). Higher index values udder (size, relative size and relative size)
and notional values of udder observed in cows of rough-type’s constitution — on 0.5-1.0 % and 130.3 notional units, respec-
tively, compared to peers of tender type.

For the wide rear and wide thoracal indexes was found advantage cows of wide-body type’s over narrow-body type’s
cows by the udder length (on 1,5 cm, P<0.05) and the distance between the rear teats (0.5 cm). The narrow-body type’s cows
had advantage by the other udder measurements but the difference was the improbable and varied within 0.1-2.0 cm, except
the distance between the front teats, which in both cases was 12.1 cm. By udder index the difference between cows of nar-
row-body and wide-body type’s were not found.

According to the classification of O.M. Chernenko cows of big-capacity type constitution compared with low- and mid-
capacity types, had the advantage by the udder depth (on 0.9—1.0 cm) in length and diameter teats (on 0.4-0.5 cm and 0.1 cm,
P<0.05, respectively). The advantage of these measurements led to higher index values format (by 1.1-1.3 %) and the no-
tional value of the udder (in 64.9-96.6 notional units).

Heifers of low-capacity type of constitution, compared to mid- and big-capacity types, characterized by longer udder
(in 2.1-2.5 cm) with a larger girth (by 1.3-2.7 cm) and the highest value index of relative value (on 3.7-3.9 %). However,
cows of low-capacity type had the shortest distance between the front and rear teats (by 0.1-0.2 cm 0.1-0.9 cm, respectively)
and distance from the bottom of the udder to the floor (5.5-5.8 cm) and the smallest length teats (at 0.1-0.5 cm).

Therefore, according to the classification of N.N. Kolesnik, the advantage for most measurements and indexes of udder
observed in loose heifers (massiveness index), rough (boniness index) and narrow-body type of constitution (wide rear and
wide thoracal indexes). According to the classification by O.M. Chernenko type of constitution clear trend depending be-
tween measurements and indices of udder from the type of constitution udder were not found.

Analysis of milk production of heifers during 100 days of lactation showed that classification by N.N Kolesnik is the
most informative for determining the type of constitution was boniness index (tender-rough types). Cows of rough-type con-
stitution characterized by the highest yields (+225 kg), the amount of milk fat (+7.9 kg) and milk protein (+7.0 kg), compared
with a tender type, but in all cases the difference was the improbable. Among the types of constitution loose-tight and nar-
row- and wide-body difference in indicators of milk production was not much: for milk yield — 18-40 kg, the amount of milk
fat — 0.8-1.3 kg milk protein — 0.7-1.3 kg, the highest daily milk yield — 0.3—1.7 kg. For the milk advantage of fat and protein
in milk differences depending from the type of constitution were not set

Distribution heifers by the types of constitution by O.M. Chernenko showed that higher levels of yield, the amount of
milk fat and milk protein, and highest daily milk yield had cows of big-capacity type. Compared to the low-capacity type of
constitution cows of big-capacity type for 100 days of lactation was higher yield on 403 kg (P<0.05), the amount of milk fat —
13.3 kg (P<0.05), milk protein — 12.3 kg (P<0.05) higher daily yield — 3.2 kg (P<0.05). The advantage over peers such mid-

127



TexHOAOTIS BUPOOHHUIITBA 1 TepepoOKH mpoAykLil TBapraHMIITBA, Ne 22016

capacity type of constitution was, respectively, 101 kg, 3,6 kg, 3,1 kg and 2,3 kg. Slightly higher the milk fat advantage of
cows observed in low-capacity type’s cows.

Thus, the classification types of constitution of cows proposed O.M. Chernenko is more informative to determine the de-
sired type of constitution. It was established that the firstborn of big-capacity type had the higher yield, the amount of milk
fat and milk protein and the higher daily yield (P<0.05 compared to the low-capacity type).

According to the results of variance analysis, in the herd of VCA named Shchorsa impact strength of type’s constitution
to indicators of milk production of cows ranged between 0.6-39.3 %. The impact strength of constitution types, classified by
M.M. Kolesnik, examined indicators of milk production was weak and improbable (0% = 0.6-3.5 %). The impact of the type
of constitution firstborn, classified by O.M. Chernenko, their milk production was higher (1% = 8.8-39.3 %) and significantly
for milk yield (0% = 39.3 %, P<0.05), the amount of milk fat (1% = 28.1 %, P<0.01) and milk protein (% = 33.3 %, P<0.01)
and higher daily milk yield (% = 24.3 %, P<0.05).

Thus, the method of classifying types of constitution affects the results of the assessment cows for udder development
and milk production. Classification proposed by O.M. Chernenko is more informative to determine the desired type of consti-
tution of cows.

Key words: Ukrainian Black-and-White dairy breed, types of constitution, measurements and indices of udder, milk
production.
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