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AHomayis. Y cumyauii, 8 akili Ha daHOMy emarni 3HaX00AMbCA 0Cemposi, M02iYHO,
wo 6e3 3acmocysaHHA payioHanbHUX nioxodie ma biomexHonoziyHUx npuliomie 6yde
Hemoxaugo nodoaamu npobaemu, WO BUHUKAU W000 NUMAHHA 36epexceHHsa ix
biopizHomaHimmsa. OOHUM i3 nepcnekmusHUX HanpsAmie supiweHHA yiei npobnemu €
KpioKOHcepsy8aHHA cmamesux npodykmie camyis. [lpome, He OuBaAA4UCL HO 3HAYHY
KinbKicmb 00cniodeHb ma pesyasmamie wo0o 0aHO20 HANpPAMY, HU3KA MUMAHb
301UWAEMBCA MOBHICMIO HE 8UPiLEHUMU. Y momy Yucsinompebye y0OCKOHAAeHHA CKAaod
Kpio3axXUCHO20 PO34YUHY, WO 30CMOCO8YEMbCS 017 PO38e0eHHA MA 3AMOPOXYBAHHSA
cnepmu. Came momy, 00cniOxeHHs, suceimsaeHi 8 0aHili pobomi, 6ynau crpamMosaHi Ha
nowyk criocobie onmumizayii npoyecy KpioKOHCepe8yB8aHHA CriepMu 0cemposux (Ha
nMpuknadi cmepnsadi) 3 Memoro Nid8UWeHHSA MOKA3HUKI8 AKOCMI PO3MOPOXeHOI criepmu
ma pubHuybKo-bionoeiyHUX pe3ysnemamie 3anai0HEHHA iKpu. Y npouyeci 0ocnioneHHA
800/10CA 8CMAHOBUMU MO3UMUBHI pe3ysiemamu 8sedeHHs 00 KOMITOHEHMHO20 CKAady
KpiopOo34uUHy HOBUX pe408UH, @ MAKOX ONMUMI3y8amu criocib 3amMmopoxy8aHHA criepmu,
Wo 8 CyKynmHocmi 00380/UM0 MOKPAWUMU OO0CAIOMY8AHI MOKA3HUKU. OmpumaHi
pe3yabmamu Moxymes 6ymu rnepcrieKmusHUMU 071 BUKOPUCMAHHSA 8 ocempisHUUMai,
0 MAKoX 019 CMB0opeHHA pe3epsy cmamesux npoodyKmis piOKICHUX ma 3HUKAOYUX
sudis pub y KpiobaHKax.

Knrouoei cnoea: kpioKoHcepsysaHHs, cmepaads, cmamesi NpodyKmu, Kpio3axuc-
Hull pO34UH, criepmamo30i0u, MemaHos, KpeamuH

Axmyanvnicme. norigaux miaxomais [10]. Cepex Hux 10-

CHUTh MEPCICKTUBHUM HAIIPSIMOM € Kpi-

OCHOBOIO paIiOHaJBHOTO MPHPOAO-  OKOHCEPBYBAHHS CTATCBHX IIPOAYKTIB
KOPHCTYBaHHS Ta 30epeXeHHsI 0iopi3- caMIlB i3 HACTYIHHM iX PO3MOPOXKY-
HOMAHITTSI, Y TOMY YUCIi i OCETPOBHX  BaHHSIM Ta BUKOPUCTAHHIM IS OTPH-
BUIB pUO, € BUKOPUCTAHHS OIOTEXHO- MAaHHS IOTOMCTBa, abo X Uit 30epi-
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TaHHS 3aMOPOKCHUX 3pa3KiB y OaHKax
CIepMHU K pPEe3epBYy sl BiIHOBICHHS
YHUCeNbHOCTI [2, 5].

Came ToMYy, OUTBIIICTD JTOCIIKEHb,
omucaHux y Jjiteparypi [1, 4, 6, 8],
CIpSMOBAaHI Ha ONTHMI3AII0 CKJIATY
KPi03aXHUCHOTO PO3YUHY, HOIIYK HOBHX
CIIONTYK, SIKi 3[aTHI 3aXHUCTHTH CTPYK-
TYpy CIIepMaro30iia BiJl MOIIKOMKCHB
y IpoIeci 3aMOpOXKYBaHHS-PO3MOPO-
JKYBaHHS, a TaKO)X Ha BIJTHOBJICHHS
PYXJIMBOCTI CHEpMaro30iJiB Micis po3-
MOPOXKYBaHHsI Ta OLIHKY IX 3aIUTiIHIO-
BAJIbHOI 31aTHOCTI.

Ananiz ocmanuix 00ctioNceHv
ma nyO6nikauiii.

Ha cborosi 3aMOpoXyBaHHS Ta JIOB-
rotTpuBajie 30epiraHHs CTaTeBUX MPOIYK-
TiB CaMLIiB CTAJIO HEBII’EMHUM €TAIrIoM Oi-
OTEXHOJIOTIT BIITBOPEHHS TPOMHCIIOBUX
Ta 3HUKAKOYHX BU/IIB puo. JlocTaTHbO BiJI-
MpaIboBaHi Ta YCITIIITHO 3aCTOCOBYHOThCS
TEXHOJIOTTi KPIOKOHCEPBYBaHHS OJU3BKO
200 BuaiB pu6 [7]. o crocyerbes po-
OiT 3i CIIEPMOIO OCETPOBHX BHIIB, TO HE
JIUBIITYMCH Ha BEJIUKUNA OOCAT JTOCIHIJIB,
JI0C1 He BIAJOCsl OTPUMATH pe3yJbTaTH
30€pEIKEHHS SIKOCTI PO3MOPOXKEHO] Criep-
MU Ha piBHI 3 HaTUBHOIO. Lle BUKIMKaHO
HU3KOIO crenu(piqHuX  O0COOIMBOCTEN
CIepMaTo30i/1iB OCETPOBHX, 1110 BUMArae
PO3pOOKH BUAOCTICIA(BIUHUX TEXHOJIOTIH
3aMOPOXKYBAaHHsI 13 BpaxyBaHHSIM HU3KH
(haxropis [4, 11,12].

Ha choroani BigoMo Ta arpoOoBaHO
Ha Pi3HUX O10JIOTTYHHX 00’€KTax Oiib-
me 100 pi3HOMaHITHUX PEYOBUH, IO
MaloTh Kpio3axucHi BracTuBocTi. On-
HakK, JETaJIbHO BHBUE€HA OI0JIOTiUHA Jist
Ta KPiONPOTEKTOPHI BIACTUBOCTI JIMIIIE
KUTBKOX JIECATKIB 13 HHX, MEPEBaKHO
TUX, K1 IIUPOKO BUKOPUCTOBYIOTHCS Y
MPAKTULl HHU3BKOTEMIIEpaTypHOIro 3a-
MOPOXYBaHHSI.

Binbmn peranbHOrO BUBUYEHHS TIO-
TpeOye THTaHHS BIJHOBJIEHHS CIEp-
MaTO30IgaMHU KUTTCIISTIBHOCTI IIICHA
PO3MOpPOXKYBaHHSI Ta 30€epekKeHHs iX
3aIUTTHIOK0YO01 3aTHOCTI K Ba)KJIMBOI
XapaKTepUCTHKH SIKOCTI Mpolecy Kpio-
KoHcepByBaHHA. HaBenena B nitepatypi
iH(popmaist [9] MICTUTH BiIOMOCTI, 110
noTpeOyIoTh T0JaTKOBOTO BUBYEHHS Ta
IPYHTOBHOTO aHaIi3y.

Merta gochuifKeHHs nonsrana B ya0-
CKOHAJICHHI cmoco0y 3aMOpOXyBaH-
HSl CIEpMH OCETPOBHMX BHUAIB pub (Ha
NPUKIAAl CTEpIsdi) LUIIXOM OINTHUMi-
3alii CKIaay Kpio3axMCHOTO PO3UMHY
13 BUKOPHCTAHHSIM HOBHMX Ta CTaHIApT-
HUX CKJIQJIOBUX KOMIIOHEHTIB, a TaKOX
OIliHKa 3aIUTiIHIOI0YO01 3[aTHOCTI Criep-
MaTo30iiB MiCJIA PO3MOPOXKYBAaHHS 3a
MOKAa3HUKAMHU 3aIUTiTHEHHS 1KpH Crep-
MOIO Ta KiJBKOCTiI eMOpiOHIB, 110 PO3-
BUBAIOTHCSL.

Mamepianu ma memoou
00CTTiOHCEHHST.

PoGoTt 3 KpiOKOHCEpBYBaHHS CTa-
TEBUX MPOAYKTIB CaMI[iB CTEPJISII MPO-
BOJWIIA BIAMOBIIHO JIO PEKOMEHMIAIIH
€.®. Komeiiku Ta HIHX KpioOiomoriB
[3, 11]. [Tonryk onTUMaIbHOTO CKIIAITy
KpIO3aXHCHOTO CEpeHOBHINA IPOBO-
IVUTH [IUITXOM TIEPEBIPKU BIUTUBY Pi3-
HUX PEYOBMH Ta 1X KOHIICHTpAIlii Ha
SIKICTB CIIEPMH ITICIS PO3MOPOXKYBaH-
Hs. 3aMOPOXKYBaHHsI CTaTEBHX MPOIYK-
TIB CTEpJsAl MPOBOAWIM Y MpoOipKax
tuny «Eppendorf» no 1,5 ta 0,5 mu ta
y rpanynax no 0,1 mi. [{ns po3Benen-
HS CIIEPMH BHKOPHCTOBYBQJIM YOTHUPHU
Kpio3axuCHI po34MHHU (crocid 3amopo-
xyBanus): Nel JIMCO — 2,115 M, KCl
— 13,4 MM, caxapoza — 14,6MM, TininuH
— 74,9 MM (mipoGipku 1o 1,5 ta 0,5 M
ta rpanyau 0,1 mur); Ne2: meranonm —
3,73 M, KCl—-13,4 MM, caxapo3a— 14,6
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MM, timinepuH — 20,5 MM (mpo6Gipku 0,5
i ta rpanyau 0,1 mi); Ne3: IMCO —
1,057 M, metanon — 1,86 M, KC1- 13,4
MM, caxapo3sa — 14,6 MM, mituH — 66,6
MM (rpanymnu 0,1 mi); Ne4: meraHon —
3,73 M, KHCO, - 8,9 MM, kpearun —
3,8 MM, caxapoza — 14,6 MM (rpanynu
0,1 mi1). /lonatkoBO OIIHKY OMNTHMi3a-
aii cnoco0y 3aMOpOKYBaHHS CIIEPMHU
CTEpJISA/Il TIPOBOIMIIM HA OCHOBI aHATI3Y
pe3yIbTaTiB  3aILTiJHIOI0YOT 3IaTHOCTI
PO3MOPOXKEHOI CIIEPMU in Vitro 3a TO-
Ka3HUKaMH 3aIUTiTHEHHS 1KpU Ta Kilb-
KOCTi eMOpIOHIB, IO PO3BUBAIOTHCS.

Pesynprati  gochiKeHHS Ta  iX
obroBopenHsa. IlpoBenena mepesip-
Ka KplONPOTEKTOPHUX BIACTUBOCTEH
CTaHJIAPTHUX CEpPEeJOBHII HE IoKa3aia
3aJI0BUIBHUX pE3y/lbTaTiB Ha ClepMi
CTepJIAll — 3aMOPOXKYBaHHS CIIEPMHU BU-
KJIMKAJIO MOBHY 3aruobeib Crepmaro3o-
iniB abo >k 30epirano akTMBHUMH 5—15
% 13 Hux. Tomy, 17151 MigABUILEHHS e]ek-
TUBHOCTI KPIOKOHCEPBYBaHHS CTaTeBUX
MPOAYKTIB cTepisial Oylo MpOBEIEHO
ONTUMI3ALII0 KOMIIOHEHTHOTO CKJIaTy
Kp103aXHUCHUX CEPEOBUII IUISIXOM BHU-
KOPUCTaHHA HOBUX PEUOBMH Ta MaHi-
MyJSIid 3 TXHBOIO KOHIIeHTpaliero. Ha
OCHOBI MPOBEJICHUX JIOCIIKEHb Cepel
MepeBipeHoi KUIBKOCTI  KPiOpO3YHMHIB
Oyno migiOpaHo 4oTupH, AKi 3abe3re-
YyyBaJl HAaWBHUIIMHA 3aXUCT CIIEPMaTo-
30iJ[iB BiJI MOIIKO/DKYHOUUX (aKTOpiB
Kp1OKOHCEpPBYBaHHSI.

Tak, pO3BeACHHS CIEPMHU Kpio-
3aXUCHUM po3unHOM Nel Ha OCHOBI
IMCO Ta 3amopoxyBaHHS ii B IpoO-
Oipkax o00’emom 1,5 MJI BUKJIHMKAIO
3HIKEHHS aKTUBHOCTI PO3MOPOKEHUX
cnepmaro30iiB 10 35-45 % nopiBHsAHO
3 HATUBHOW. Y CIEpMi, 3aMOpPOXKEeHiH
y TOJINPONiIEHOBUX Npodipkax 00’e-
MoM 0,5 mu1, s po3MOpOXKYBaHHS Ta
aKTUBAallii CTaBOBOIO BOAOIO 37aTHOCTI
0 pyxy HaOyBayo Omu3pko 50-60 %

criepMaro30iaiB. HaliBUIINK MMOKa3HHUK
AKTUBHOCTI PO3MOPOXKEHUX CIEpMiiB
30epiraBcsi y 3pa3Kax, 3aMOPOKEHUX Y
(hopmi rpanyn — 75-80 %.

TeHaeHIlist 10 3HKEHHS! SIKOCTI PO3-
MOPOKEHHX 3pa3KiB 31 301IbLICHHIM X-
HBOTO 00’eMy Oyna BigMideHa i 3a Kpi-
OKOHCEpPBYBaHHS CIIEPMH 13 3aXMCHUM
cepenonuiieM Ne 2. PyxoBa akTHBHICTh
PO3MOpOXKEHHX CIIEPMIiB i3 rpaHyI 30e-
piranacs Ha piBHI 45-55 %, a 3a 3aMOpo-
*XKyBaHHsI B 1podipkax 0,5 M —25-30 %.

3aMOpOXKyBaHHS CIIEPMH, pO3BEIe-
HOI Kpio3axucHUM cepepoBumem Ne 3
Ha ocHOBi /IMCO Ta MeTaHOIy He pH-
HECJIO OUiKyBaHOTO PE3yNbTaTy i BUKIIH-
Kajo 3HA4YHE MOTIpPIIEHHS SIKOCTI PO3-
MOPOXKEHHX 3pa3KiB CIIEpMH, 3HU3UBIIIH
i akTUBHICTE 10 3545 %, mo Ha 10-15
% HMXYE MOPIBHAHO 3 HATUBHOIO.

Ho cxmamy kpioposuuny Ne4 Oyno
BBEICHO KPEAaTHUH Yy SKOCTI OCMOJITH-
Ka, a Takok mposereHo 3aminy KCI
na KHCO,. V pesynsrari npoBeneHux
MaHIMYJISAMIA [MOKa3HUKUA BYKUBAHHS
CIIEPMATO30iMiB IICII PO3MOPOKYBaH-
Hs criepmu craHoBwin 60-65 %, 110
3HAYHO BUIIIE, HIK JaHi, OTPHMaHiI HAMHU
paHimie 3a BUKOPUCTAHHS CEPEIOBHII
HAa OCHOBI METaHOITY.

[TepeBipka 3arIiTHIOKYOT 3IaTHOCTI
KpIOKOHCEPBOBAHOI CIIEPMH BCTAHOBH-
Jla TpSIMUHN BITUB Ha JIOCIIJKYBaHHUHA
MOKa3HUK CHOco0y 3aMOpOXKYBaHHA
ClepMH Ta KOMIIOHEHTHOTO CKJIaIy
Kp103aXHUCHOTO po3uMHy. Tak, IMokas-
HUK 3aIUlJHEHHS 1IKPH PO3MOPOKEHOIO
CIIEPMOIO Y JIOCHiJII KOJWBABCS BiJl
33,00 + 0,80 mo 65,00 + 0,49 %.

SIK BUJHO 3 OTPUMAaHUX pe3yJbTaTiB,
HAWHWKY] TIOKa3HUKH 3aIUTTHEHHS! 1KpU
BiJIMIYQJIUCSl Y TUX BapiaHTaX, JI¢ BUKO-
pHUCTOBYBajlacsi cIiepMa, 3aMOpOXKEeHa B
rpodipkax. Ile mMoxe OyT CBigUEHHSM
HEJIOCTaTHBOTO 3aXHCTy CIIEPMHU Bij MO-
LIKO/DKYIOUMX (PAKTOpIB KpPIOKOHCEPBY-
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EMOpionanbHnii po3BUTOK CTepJisiiii, 3211 IHEHOT KPIOKOHCEPBOBAHOIO TA
HATUBHOIO CIIEPMOIO in vitro (M = m, n = 3)

Crocib KoH- AxTuBHicTE | Noe @ | 3SarutigHeHHS Kinpkicts Binxin emO-
CepBYBaHHS PO3MOpOKe- ikpu, % eMOpioHiB, 0 | pioHIB, %
HUX CIlepMa- PO3BHBAIOTHCH,
T030iMiB, % %

Kpiozaxucue cepenouiie Nel

mpodipku 1,5 M [40,00+2,04 |20 37,00 £ 1,15%** | 31,10 £ 0,75*** | 5,90 + 1,01
18 38,30 £ 0,12%** | 29,60 + 0,52*** | 8,70 + 0,40
npo6ipku 0,5 M | 56,25 +£2.39 |20 45,0 = 00,66*** | 41,90 = 0,69*** | 3,10 + 0,26
rpanymu 0,1 M | 77,50 + 1,44 55,00 + 0,66*** | 50,70 + 0,61*** | 4,30 + 0,20
KOHTPOJIb 20 85,00+ 0,12 75,80 + 0,38 9,20+ 0,26
18 79,40 + 0,44 69,10+ 0,61 10,30+ 0,17

Kpiozaxucue cepenopuiie No2
npobipku 0,5 ma 27,50+ 1,44 |10 33,00 £ 0,80%** 28,10 + 0,55*** {490 + 0,51
rpanyiu 0,1 ma | 50,00 + 2,04 65,00 + 0,49%** | 55,40 + 0,38*** | 9,60 + 0,87
KOHTPOJIb 83,50+1,18 74,50 £ 0,70 9,10+ 1,63

Kpiozaxucue cepenopuiie N3
rpanymu 0,1 mi | 41,25+2,39 |20 55,00 + 1,15%%%* | 50,80 + 0,49*** 14,20 + 0,95
KOHTPOJIb 85,00+0,12 75,80 +0,38 9,20 +0,26
Kpiozaxucue cepenopuiie N4
rpanymu 0,1 M | 63,75+ 1,25 |14 41,00 £ 0,58**%* 32,90 + 0,86*** | 8,10+ 0,95
KOHTPOJIb 80,70 £ 0,35 73,70 £ 0,55 7,00 +£0,51

IIpumiTKa: pisHuIA JOCTOBIpHA BiffHOCHO KOHTpOmO: * p < 0,05, ** p < 0,01, *** p < 0,001

BaHHA, MO 1 CHOPHYWHWIIO 3HIDKCHHS
(DYHKIIIOHATLHHUX BIIACTHBOCTEH CIiepMa-
TO30i/iB Ticiss pO3MOpOKyBaHHs. Haii-
MCHIINH BIUIAB IIPOLIECY HU3BKOTEMIIC-
paTypHOTO 3aMOpPOKYyBaHHS Ha SIKICTh
CTHEpPMH BIIMIYCHO Yy THX BapiaHTax Jo-
CITiITY, e JUTS 3aILTiJHCHHS BUKOPUCTOBY-
BaJIacs criepma i3 rpanyi (Tadmmrs 1).
AHasIoriyHa KapTHHA BiMivasacs i 3a
TIPaxyHKy KUTBKOCTI eMOpIOHIB, IO PO3-
BHUBatOTHCsL. [limpaxyHok mokasas, 1o J0-
CITDKYBaHUM TOKa3HWK 3MIHIOBABCS BijT
29,60 £+ 0,52 1o 55,40 &+ 0,38 % B 3amex-
HOCTI BiJl CKJIaJly KPi03aXHCHOTO PO3YHHY
Ta Coco0y 3aMOPOKYBAHHS CIICPMH.
[Topsiz i3 1M BCTAHOBJICHO HEBHCOKI
MOKa3HUKH 3aILTiAHIOBAIBHOL 37]aTHOCTI
CIIEPMHU, 3aMOPOKEHOT 13 KPi03aXHUCHUM
pozunHoM Ne4 (41,00 + 0,58 %), nonpu
JIOBOJII BUCOKHI ITOKa3HHK PYXOBOi aK-

TUBHOCTI PO3MOPOXKEHUX CIEPMaTo30i-
niB (63,75 £ 1,25 %). Kpim toro, BCcTa-
HOBJICHO, 110, HE JHBJSYUCH HA BUILLY
PYXOBY AaKTHUBHICTH CHEpMAaTO30iJiB y
posumnnax i3 JIMCO, ixHs 3arutiHIo0
3[aTHICTh MICJII PO3MOPOKYBAHHS 3HH-
JKYETbCS, @ B CEPEJOBUIAX HAa OCHOBI
METaHOIY — IiIBUILY€ThCS.

Bucnosxu i nepcnexmuéu.

TakuM YHUHOM, Y PE3yJbTaTi MpoBe-
JICHUX JIOCII/DKeHb 13 PO3POOKH ONTH-
MajgbHOTO  CIOCO0Y  3aMOpPOXKYBaHHSI
CIIEPMH OCETPOBUX BHUIB PHO BIATIOCS
OTPHMATH TMO3UTHBHI PE3YJBTATH OO0
OINTUMI3aIli CKJIaAy KPiO3aXHUCHOTO PO3-
YHHY, II0 BHKOPUCTOBYBABCS IS PO3-
BEIICHHS CIICPMU CTEPIISIL. 3MEHIICHHS
HETaTHBHOTO BIDIMBY Ha CIEPMaro30-
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MU eKCTpeMajbHUX (aKTOPIB KPIOKOH-
CEpPBYBaHHS IOCSATHYTO IIIITXOM BBEIICH-
HS1 HOBUX CKJIAIIOBHX 10 KPiOPO3UHHY Ta
3MEHIIIEHHS 00’€My 3aMOPO)KYBaHOTO
3pa3ka f0 rpanyi 0,1 mu. Otpumanuii
pe3yabTaT BH3HAYAE MECPCICKTUBHICTH
MIOANBIINX JTOCITIIKCHb.
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nology of cryopreservation and storage
in a low-temperature jar of fish sperm].
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Abstract. A significant decrease in the number and genetic diversity of sturgeons is taking place at
the current stage. It is not possible to solve the problems concerning the preservation of their biodiversity
without the usage of rational approaches and biotech techniques. One of the promising directions for
solving this problem is a sperm cryoconservation. However, despite the significant number of studies in
this direction, some research issues still remain completely unresolved. For example, the composition
of cryoprotective solution used for sperm freezing need to be optimized. The studies, highlighted in this
paper, were aimed at finding the ways to optimize the process of sturgeon (namely sterlet) sperm cryo-
conservation in order to increase the quality of defrosted product and fish-biological results of the fish
eqq fertilization. The conducted research allowed us to establish the positive results of introduction of
a new substances into the cryoprotective solution. The method of the sterlet sperm freezing was also
optimized, allowing to improve the investigated parameters. Obtained results can be promising in stur-
geon aquaculture, as well as for the sperm and fish egg deposition of rare and endangered fish species
in cryobanks.

Keywords: cryoconservation, sterlet, sexual products, cryoprotective solution, sperm, methanol,
creatine.
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Abstract. Production of sugar and beet requires significant energy consumption Their
rational use and the need to preserve the environment is caused not only by the cost of
energy resources, but is one of the ways to increase competitiveness. The technology of sugar
manufacture at «Novorozhitsky Sugar Plant» is considered, at each stage of technological
operations the incoming resources, including material, are determined. The article presents
the results of theoretical and practical analysis according to the data of the energy audit of a
sugar plant. The results of monitoring the consumption and generation of energy resources
for each species were analyzed. The diagnostic survey of the economy allows determining
the areas of excessive consumption of energy resources and identifying potential energy
conservation specialist. The measures and technical solutions to improve energy efficiency
sugar factory are proposed. An economic assessment of the technical solution for the
replacement of presses and determine the payback period has been carried out.

Keywords: energy audit, sugar production, energy saving, rational consumption,
energy efficiency

Introduction. of Ukraine to the Energy Community
Treaty, we are paying much attention to
energy conservation, energy efficiency

and renewable energy sources, and we

Today, the energy policy of the
developed countries of the world is

focused on the awareness of the ex-
haustion of traditional fuel and energy
resources. Consequently, the problem
of energy supply, rational energy con-
sumption and reduction of emissions
to the environment requires concerted
actions of state bodies, organizations
and individuals. After the accession

strive to take a worthy place among the
developed economies of the world.
Sugar industry is one of the main compo-
nents of the entire agro-industrial complex.
Beet sugar production is one of the most wa-
ter-intensive industries in the agro-industrial
complex, for example, one ton of sugar from
beets needs to spend about 60 m3 of water,
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whereas in meat-packing plants per 1 ton of
meat there is 6,9-8,9 m3 of waste water, 1-2
m3 of water is consumed per 1000 liters of
processed milk. The production of sugar has
a continuously streaming mechanized pro-
duction with a high level of automation of
the main processes. Over the past 10 years,
the decrease in specific consumption of fuel
equivalent has taken place only by 0.2%
to the mass of beets (m.b.), because of the
reduction of the cost of FER to the level of
4-5% of the conventional fuel to m.b. indi-
vidual plants [1].

Worldwide practice shows that energy
efficiency is achieved mainly due to orga-
nizational changes in the energy manage-
ment system of an enterprise or city.

The main direction of increasing the
competitiveness of sugar beet and sugar
production is reducing the consumption
of energy resources, sucrose losses and
compliance with the current require-
ments of environmental legislation. For
example, implementing a system of ener-
gy management allows to achieve signif-
icant energy savings for relatively small
financial costs - at 3 — 5 % for 1 - 2 years.

In this regard, it is necessary to solve a
number of agricultural and economic mea-
sures aimed at increasing the energy and
economic efficiency of sugar beet produc-
tion. However, it is necessary to have a clear
idea of the possibilities of energy efficiency
for the implementation of the strategic goal,
to know the methodology of conducting the
energy audit, its features and requirements.
The first stage in the implementation of
measures to increase energy efficiency is
conducting energy audit of the enterprise.

Literature review and problem
statement.

In accordance with the Energy Effi-
ciency Directive 2012/27 / EC [2] (DEE),
mandatory and regular energy audits of

large enterprises and companies subject
to privatization are introduced in Ukraine.
The feature of the Directive is the lack of
requirements to actual implementation
of energy efficiency measures identified
in the audit, in addition to companies
and organizations that implement energy
management system and environmental
management are exempt from this re-
quirement [3].

In the world energy sphere, based on
current national standards, the practice
of developing and improving interna-
tional energy standards is implemented,
while unifying the international stan-
dards of the ISO series.

International Standard for Pow-
er Management Systems DSTU ISO
50001:2014 [4] offers organizations a
proven approach to developing an energy
management plan addressing critical en-
ergy efficiency issues. This plan includes
data on energy use, monitors, documen-
tation, reporting, design and procure-
ment practices, and other variables that
affect the management of energy that can
be measured and monitored.

The management and technical as-
pects of the standard of the ISO 50001
series are a peculiar structured and
comprehensive organization guide for
optimizing energy consumption and
system management by this process.
[5]. It should be noted that this standard
requires “energy reviews” as an integral
part of the energy management system
to be developed, registered and stored.

When conducting an energy audit it is
impossible to avoid the issue of the econom-
ic evaluation of organizational and technical
measures to increase industrial energy effi-
ciency, which are disclosed in the works R.
H. Coase [6]. Issues of energy saving and
energy efficiency policy at the state level in
his works were considered by V. Dzhedaul,
T. Serdyuk, O. Prokopenko [7].
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Today, experts in the industry [8,
9] and literary sources [10, 11], well-
known factors that cause over-con-
sumption of fuel, and the role of each
factor in energy conservation.

According to the results of the au-
thors’ studies [12], the main direction
of the savings of FER in sugar-beet pro-
duction is by reducing the heat (steam)
costs of the process, in particular, by
increasing the sugar recovery from the
welded fillmass.

The main energy saving measures
implemented at the most energy-efficient
sugar factories of Ukraine are [13]:

— reduction of pumping of diffusion juice
due to introduction of pulp pressing
process and return of pressurized
water to the diffusion process with
the installation of pressed presses with
a high degree of spin (22-32 % CP),
improvement of the quality of beet
chips and feed water;

— reduction of the amount of
watered juice on the machine tool,
replacement of obsolete filtering
equipment on automated chamber
filter presses.

One more direction of cost reduction
for production of sugar and increase of
energy efficiency of the enterprise is in-
crease of durability and reliability of oper-
ation of equipment of sugar factories. So
in materials [14] with high wear and cor-
rosion resistance for increasing durability
of parts of diffusion apparatus operating
in aggressive technological environments
of sugar beet production are given.

A number of energy saving measures
(improvement of thermal insulation, use
of heat of condensates, etc.) provide a
reduction of the cost of steam for sepa-
rate technological processes. But at the
same time the amount of evaporated
water in the evaporation unit should de-
crease as well. However, such measures

create only the potential for saving pairs,
but the effect of their introduction may
be negative, that is, lead to an increase
in the cost of the technological process.
This leads to the fact that a significant
proportion of the resulting energy sav-
ing effect is lost. Therefore, during the
diagnostic audit it is expedient to deter-
mine the features of the plant’s project,
technology, equipment used, labor or-
ganization to evaluate the capabilities
of this enterprise and identify priority
measures for energy conservation.

The aim and objectives of the study.
Research on the distribution of energy
resources consumption at a sugar plant
during the energy survey, the develop-
ment of technical measures to improve
its energy efficiency and their assess-
ment in the implementation.

The main research material. During
the energy audits of sugar factories, the
following tasks are solved: analysis of
the actual state and efficiency of energy
use, identification of causes of losses or
inefficient energy expenditures, their clas-
sification and evaluation; establishment
of rational volumes of energy consump-
tion in production processes and installa-
tions; establishment of optimal directions,
means and volumes of use of primary and
secondary energy resources; assessment
of reserves for energy conservation - the
potential of energy saving; the establish-
ment of the possibility of improving the
modes of technological and energy equip-
ment; development or refinement of the
norms of the cost of FER for the produc-
tion of products, works, services (PRP);
organization or improvement of energy
accounting and control systems; recom-
mendations for the installation of new
equipment and improvement of techno-
logical processes. A generalized scheme
for conducting energy surveys and audits
is shown in Fig.1.
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| METHODOLOGY OF ENERGY AUDIT OF INDUSTRIAL ENTERPRISE |

Preparation and formation of necessary documentation

Making energy balances actual

General production and energy
characteristics of the enterprise:

Carry out necessary

the purpose of production; volumes [ calculations, tests,
and types of products; production measurements
subdivisions of the main and
auxiliary technical purposes |  Definition of the object

(workshops, installations)
requiring a detailed
energy survey

Scheme of material and energy
flows: technological process in
separate production units;

kcharacteristics of the main equipment)
the energy source

System for recording and control-
ling the consumption of FER:
structure of annual income;

[ structure of annual consumption,

Characteristics of energy saving
management: organization,

programs, tools of EM: data on the
specific indicators of actual costs

and expenditure rates; main energy-

saving measures and technologies,

General indicators of energy
characteristics, cost of basic
production assets; cost; profit;

number of staff’

results of their implementation

and after energy-saving measures
Individual installations [Workshop| Enterprise
r as a whole —l

structure
of energy
sources

normative
and actual indicators
of energy efficiency

energy
consumption|
structure

energy
saving
potential

I—P‘ OUTPUT DATA |<—|

Definition of the basic level
consumption of FER

Determination of sources and
places of concentration of
irrational use of FER

Correction of the norms
of specific fuel and energy
costs for the production
of products, works, services

Determination of the potential
of energy saving, justification
of the plan of energy
saving measures

Rationalization of energy
accounting and control systems

justification of the plan of
organizational and technical
measures of the EM program

Fig.1. Block diagram of energy surveys and audits

The results of the energy survey of
an industrial enterprise, in which the au-
thors of the article in the energy audit
group participated, are listed below.

In general, a modern sugar factory is
a large enterprise with a developed infra-
structure, which includes a technological
line of sugar production, technological
lines of additional enterprises (produc-
tion of lime and carbonation gas, CHP).
Technological lines of by-products (dry-
ing pulp, desugarization molasses), stor-
age of sugar beet, sugar, molasses, pulp,
water management (fresh water source,
recycle systems, waste water treatment
plants), automobile and railway tracks
equipped with modern technological
equipment using automation and com-
puter equipment. Most sugar factories
are being built along with a water source
(rivers, ponds, wells, etc.) due to high
consumption and water requirements.

The production of crystalline white
sugar from sugar beets is based on
successive basic technological opera-
tions and includes the following steps:
preparation of sugar beets; obtaining
diffusion juice; purification of diffusion

juice; condensation of purified juice;
juice evaporation; fillmass boiling;
crystallization of sucrose; drying and
packing of sugar. In addition, the auxil-
iary streams of lime milk and carbonate
gas, wastewater treatment are used. The
block diagram of sugar production from
sugar beets is shown in Fig.2.

Despite the similar technological
process of producing sugar, each plant
in its production has its own differences
in the production, use and consumption
of energy resources. Let’s consider the
features of the energy economy at the
investigated enterprise.

The main directions of using energy
at a sugar plant are shown in the table 1.

According to the table it can be seen
that the electric power is supplied to the
subscriber substation (35/6 kV), from
where along the outgoing 6 kV lines the
requested main divisions of the enterprise.
Electricity from the network is used main-
ly in the non-production period (10500
kWh / day) and significantly less during
the production period (3330 kWh / day).

During the production period, the
CHP plant operates in a closed loop.

14 ANIMAL SCIENCE AND
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Electricity Beet and filleting
Transport ~ coarse impurities > ::gz;:}izg
washing water >
Fresh water > | Washing beet C———> washing water
Electricity
Electricity ———> | Slicing beets in chips FI
Electricity - — wet pulp
E{ggh water ——> |Getting diffusion juice [ —Y Press of pulp
m
Reagent
Elecgtricity |_+ dregs
Purification of diffusion Electricit; I
Saturation gas juice (predefecation '::>y e
defecation, saturation)
Steam Electricity
Hot water ~ [ Concentrated purified steam Sulfitation
Electricity juice < (decoloration)
ﬁ é Electricity
Steam Fillmass boilin
Electricity > . 2 Sulfated gas
Crystallisation of suga Centrifuguvanny to —
Cold water ; _’_> the fillmass
va — in vacuum molasses
Electricity apparatuses

v [} steam

Drying of sugar

Fig. 2. Structural block diagram of sugar production

Part of steam produced in steam boilers
is used in a steam turbine to generate
electricity using a turbine generator. In
addition to own needs, the generated
electricity can be sold to the network.

Calculations for the consumed and
generated in the network of electric en-
ergy are carried out on the testimony of
commercial accounting systems installed
at the boundary of the balance sheet.

During the energy survey of produc-
tion and analysis of energy indicators,
electricity consumption was determined
and consumers were identified. Data
on monthly electricity consumption are
shown in table 2, the balance of electrici-
ty consumption is shown in the figure. 3.

As indicated in the table. 1, prima-
ry energy is natural gas, which account
is made on the basis of commercial ac-
counting data.

The main consumers of natural gas
at the enterprise are steam boilers with
a steam output of 75t/ h and 50 t / h).
The remainder of natural gas is con-
sumed mainly for drying pulp in drying
drums. Data on natural gas consumption
are shown in Table 3, Figure 4 shows
the balance of electricity consumption.

Reversible water at the plant is used
in almost all technological processes
and divided into two categories depend-
ing on its purpose. Water of the 1st cat-
egory in the system of circulating water
supply plant uses a heat conduction,and
it is heated in the process of use (main
condensers of process equipment, cool-
ing equipment). Before re-use, it is pre-
cooled in a water-cooling tower.

Water II category in the circulating
water supply system is used mainly in a
hydrotransporter and a beet mixer. Be-
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1. The main energy resources of the enterprise

Primary energy
carrier

Secondary energy
carrier

Directions of use

Electricity

Compressed air
Circulating water

Drive of electric motors of technological
equipment.

The drive of smoke exhausters, fans and pumps.
Formation of compressed air.
Industrial lighting;

Office cabinets and office equipment.
Technological (pneumatic) and repair needs.
I category:

Beetroot
Carbonation gas washer
Dilution of filtration precipitate
The main evaporator condensers and vacuum
devices
Capacitor vacuum filters
Cooling equipment
Technological needs of CHP
[Icategory:

Hydrocracker
Beetroot

Natural gas -

Saturated couples

Electricity

Steam boilers
Crush drying drums
Technological use in aggregates Household and
domestic needs (heating, GVP)
See above

3 | Reversible water

Previous evaporator condensers and vacuum
devices

4 | Drinking water

Cooling equipment

fore reuse, waste water is cleaned at the
treatment facilities - radial settlers.
Drinking water extracted from
own wells is used primarily for
housekeeping needs. Consumption

per year of drinking water is 16.76
thousand m3, and technical water -
370,20 thousand cubic meters. m.
The balance of water use by the sugar
plant is shown in Fig. 5.

2. Monthly electricity consumption by the enterprise

e Mo Constatin s, oy | oo fc e

1 | January 91079 7 | July 143976

2 | February 88 589 8 | August 201 543

3 | March 65 538 9 | September 237 815

4 | April 67 806 10 | October 191 699

5 | May 106 331 11 | November 83922

6 | June 141 691 12 | December 207919

YEAR 1 627 908
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Elecﬁti%(ﬂiary
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Pumps; 15%

Fig. 3. Balance of electricity
consumption of the researched sugar
plant

Based on our research, we identified
areas of elements of an enterprise with
significant energy consumption and signif-
icant potential for energy savings. These
energy elements include: steam boilers;
evaporation stations; vacuum machines;
press for money; centrifuges; pumps of
water cycles; compressed compressed air.

According to the results of the analy-
sis of the energy survey of the sugar plant,
we determined that the two presses are
not able to optimally handle the task of
full squeeze pulp. Spent beet chips (pulp)
remaining after extraction of sugar from
her diffusion method is a cheap source of
feed for cattle.This pulp comes from beet

Drying drum
11%

Boiler GM
39%

Boiler BKZ
50%

Fig. 4. Balance of natural gas
consumption of the researched sugar
plant

Reversible

’ter (river)

Recycled
water [
category;
47%

Recycled

water 1T

category;
48%

Fig. 5. Balance of water use
by sugar plant

diffuser with a content of dry substances
from 7 to 9 % and, consequently, under-
goes a drying process to reduce the water
content in it and increase the content of
solids to a level of 88...92 %.

The main disadvantage of drying
pulp is the high consumption of fuel
(natural gas) for this operation. Drying

3. Monthly consumption of natural gas by a sugar factory

Ne Month Consumption of natural | Ne Month Consumption of natural
gas, m3 gas, m3
1 |January 6222 July -
2 |February 5141 8 August -
3 |March 3809 September -
4 |April - 10 | October 5789912
5 |May - 11 | November 6862217
6 |June - 12 | December 262318
YEAR 12929619
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of pulp without pressing is economi-
cally disadvantageous because it con-
sumes an excessive amount of energy.
To increase the economic feasibility of
the drying process, mechanical pressing
should be used. This operation allows
most of the water contained in the pulp
to be mechanically removed before the
pulp arrives in the drying drums.

For this reason, the profitability of a
sugar plant depends on the mechanical
dehydration of pulp, whose effective-
ness depends on both the performance
of the equipment and the quality of wet
pulp. All this plays a key role in con-
trolling overall maintenance cost.

Mechanical dehydration of fresh pulp
coming from diffusion devices, allows
to reduce the consumption of natural gas
in a dryer. The purpose of further calcu-
lations is to assess the economic benefits
achieved through savings in maintenance
cost (lower fuel consumption).

So, consider two options for the prepa-
ration of pulp to the process of drying it
and determine the most economical.

By using press-old generation sta-
tion after diffusion pulp enters the dryer
with an average dry matter content of 22
% (option 1). The pulp after diffusion
passes through a new dewatering station
(Variant 2), consisting of two presses of
the new generation of Babbini and fed
into a dryer with dry matter content of
about 28 %.

It was established that the productiv-
ity of a sugar plant is 6000 tons of beet /
day, the length of the production period
is 100 days / year., natural gas is used
for drying.

According to formula Klassen, pro-
cessing 6,000 tons of beets / day corre-
sponds to a different number of pressed
pulp in two cases that we examined:

Option 1 — The amount of pressed
pulp per day is 1285 tons;

Option 2 — The amount of pressed
pulp per day is 1000 tons.

An increase in the daily amount
pulp-press waterare 285 tons of pressed
pulp per day (transition from Option A
to Option C), or 11,875 kg of pressed
pulp water per hour, provided clock op-
eration presses.

This calculation shows savings in
terms of the amount of water that will
not need to evaporate in the dryer to
achieve the same content of dry matter
after drying.

Approximately the same result is ob-
tained by analytical balance of preserv-
ing the mass and dissolved substances
in the dryer.

From the thermal balance of the dry-
er, we traditionally calculate the follow-
ing average value of the energy required
to evaporate 1 kg of water, which is
equal to Qtot = 750 kcal / kg.The tech-
nical and economic indicators of the im-
plementation of the energy saving solu-
tion for the replacement of pulp presses
are given in Table 4.

The replacement of presses allows
the use of pulp-press water in diffusion
apparatuses and preserves a large
amount of heat energy that is necessary
for drying pulp. Mechanical pressing
has such advantages:

— maximum removal of water
contained in the pulp (about 80 %);

— increase the amount of water for
extraction (reducing the need for
technical water);

— reduction of sugar losses in pulp,
which is pressed;

— reductionofheatenergy consumption
for pulp drying process (reduction of
natural gas consumption by drums);

— reducing the amount of pressed
pulp improves the energy balance of
extraction;

— 1improved storage of pressed pulp.
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4. Technical and economic indicators of energy saving solutions

Ne Indicator Units of Basic | Value after
measurements. | value | upgrade
1 | Reducing the need for evaporation of water | kg water / hour - 11875
2 | Thermal energy required for evaporation of 1 | kcal / kg of water | 750 750
kg of water
3 | Saving heat energy kecal /h - 8906 250
4 | Calorific contentof natural gas kcal / m3 8200 | 8200
5 | Production lead time day / year 100 100
6 | Reducing natural gas consumption m3 / season - 2 606 700
7 | Total costs for the implementation of UAH - 46 000 000
activities
Energy saving effect ** UAH / season 18 600 000
9 | SPP (Simple period of return on investment) | seasons - 2,5

Conclusion.

In order to increase the energy efficiency
of the sugar plant, an energy audit was carried
out that includes an inspection of the econ-
omy to identify areas of over consumption
and evaluate technical solutions for energy
efficiency. The main energy sources at the
enterprise under consideration are electrici-
ty, natural gas, reversible water and drinking
water. The survey results identified the largest
consumers of the listed energy resources.

On the basis of energy consumption
and the current state of the production
capacity of the sugar plant, energy bal-
ances of energy consumption of the en-
terprise were constructed.

The technical solutions for improving
energy efficiency are proposed, due to the
replacement of pressing. Economically
justified the decision to remove water from
the wet pulp by mechanical means at the
expense of pressing before drying heat. A
simple return on investment is 2.5 years.
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AHomauyis. bypskose i yykpose 8upobHUYMEo nompebye 3HAYHO20 CIOHUBAHHSA eHepaemuUYHUX
pecypcis. PayioHasbHe ix 8UKOpUCMAHHA Ma HEOOXiOHICMb 36epereHHA HABKOMUWHbLO20 cepedosuuyd
00yMOB/IEHO He MiflbKu 8apmicmio eHepaemu4yHUX pecypcie, a € OOHUM 3 wssxie nideuujeHHs
KOHKYPeHMOCrpOMOXHOCMI. PO32715iHymMo mexHOos102ito 8U20MOB/EHHSA UyKpy Ha «Ho8oopMULybKOMY
UYKpoBoMy 3a800i», HO KOXCHOMY emarti mexHos02iYHUX onepayili susHa4eHi exioHi pecypcu, 8 momy
yucni i mamepianeHi. Y cmammi Haeoo0aMbCA pesyibmamu meopemuyHo20 ma MpPaKmu4Ho20
aHanizy 30 0GHUMU eHepaemu4yHo20 ayoumy UyKposoeo 3a800y. [posedeHo aHaniz pesynemamis
MOHIMOPUH2Y CIOXUBAHHSA | 8UPOBIEHHSA eHepaemUuYHUX Pecypcie 3a KOXHUM sudom. JiaeHocmu4He
obcmexceHHs 2ocrodapcmea 30800y 00380s1U0 8U3HAYUMU 061aCMi HAOMIPHO20 CrOMCUBAHHSA
eHepaemuYyHUX pecypcie ma eusHayumu romeHyian wooo eHepao3bepexteHHs. 3arnpornoHo8aHo
3ax00u U mexHiyHi pilueHHs uj000 NidBUWEHHA eHepaoedekmuBHOCMI UyKposoao 3aso0y. [IposedeHa
EKOHOMIYHA OYiHKA MexXHiYHO20 pilueHHS W,000 3aMiHU rpecie i 8U3Ha4YeHo mepMiH (i020 OKYMHOCMI.

Knroyoei cnosa: eHepeemuyHuli aydum, supobHUUMBO UYKpY, eHepao3bepexteHHs, payioHanbHe
CrIOMCUBAHHS, eHepaoegheKmusHicmo

20 ANIMAL SCIENCE AND FOOD TECHNOLOGY Vol. 10, Ne1, 2019



YOK 577.21:636.082

FTEHETUYHUN TA ACOLLIATUBHUI AHANI3
OAHOHYKNEOTUAHOIO NONNIMOP®I3MA g.22 G>C
B FEHI KATENCUHY F CBUHEW PISHMX NOPIL,

€. K. O/IIMHNYEHKO, acripaHm*
B. O. BOBK, kaHOudam cinbCbKO20CnoOapCbKUX HAYK,

T. B. BYCJIUK, kKaHOudam 6ionoziyHux HayK, cmapuwuli Haykosuli crniepobimHuk
M. O. I/IbYEHKO, KaHOudam cinbCbKO20C00apCbKUX HAYK, 84eHUl cekpemap
B. M. BAJIALIbKMH, doKmop cinbcbKo20crodapcbKux HayK,
3asidysay nabopamopii 2eHemuKu
IHcmumym ceuHapcmea i aeponpomuca08020 supobHuymea HAAH
E-mail: pigbreeding@ukr.net

AHomauyia. BusHa4yeHo 2eHemu4Hy cmpykmypy nopio ceuHeli eenuka 6ina, nonmascexka
MSICHG, 8€/1UKA YOPHA | MUP20POOCbKa 3a 2eHom KamericuHy F (CTSF g.22 G>CSNP), scmaHoeneHo
OCHOBHI nonynauitiHi napamempu. B ycix nopooax 2eHemu4HUl MapKep Xapaxkmepu3syeascs
nosiMopghiamom 3a nepesaraHHa 3a Yacmomoro anens g.22C. PigeHb iHghopmamueHocmi
CTSF g.22 G>C SNP suserieHo Ha onmumasbHOMy 05 acoyiamueHoeo aHanizy pieHi (PIC =
0,358-0,375), wio 0o38orisie 30ilicHo8amu 8 80csioMeHUx Cybronynsayiax nopio MowlyK 36’a3Kie
MapKepa 3 03HaKamu rpodykmueHocmi ceuHell. B cybrionynsauii cauHeli senukoi binoi nopodu
VKPQIHCbKOI ceneKuii nposedeHo aHani3 38°a3Ky eeHemu4yHoz20 mapkepa CTSF g.22 G > C SNP 3
MOKA3HUKaMU MPOOYKMUBHOCMI MBAPUH: 8iKoM 0ocaeHeHHS yusoi macu 100 Ke, mosujuHoro
WINUKy Ha pieHi 6-7 pebpa, 10 pebpa, 8 0bsacmi Kpuaie i cepedHbo00608UM NPUPOCMOM MACU
ma ceneKyitiHum iHoexcom. BcmaHoeasieHo meHOeHUito 0o acouiauii 3a3HaYeHo20 2eHemu4YHo20
MapKepa 3 sikom docseHeHHs meapuHamu xcusoi macu 100 Ke (p = 0,07).

Knrouoei cnoea: cauHi, nopodu, SNP, ceHemu4yHa cmpykmypa, 2eH KamerncuHy F

Axmyanvnicme.

OcranHiM YacoM IUIEMiHHa po0oTa y
CBUHAPCTBI BCE YaCTIllle IPYHTYEThCS Ha
3aCTOCYBAaHHI  TEXHOJIOMT  MapKep-acolli-
voBaHoi cenekiiii (MAS, marker-assisted
selection), sika TiepenOadae TEHOTHITYBAHHS
OCOOMH 3a JIOKyCaMH, IO KOHTPOIOIOTH
TOCTOAAPCHKI O3HAKH, | BAKOPUCTAHHSI OTPH-
MaHOi MOJICKYJISIPHOI 1H(pOpMALIiT [ OIliH-
KU TeHOTHIIIB, 1000pY 1 mI0opy TBAPHH.

BcTaHOBIIEHO BENHKY KUTBKICTH Te-
HIB-KaHJM/ATIB, IO HAJICXKATH JI0 TAKHX
JIOKYCiB (JIOKYCH KUTbKiCHHX 03HaK, QTL
— quantitative traits loci), sIki BILTHBAIOTH
Ha PENpPOIYKTHBHI, BIATOIBENbHI 1 M’sC-
Hi SIKOCTI CBHHEH. AJIe cepell HUX BiJOMO
He Tak Oararo reHiB 1 BignoBigaux JTHK
MapKepiB, SIKi 3 TOUKH 30py iX iH(popMa-
THBHOCTI 1 CHJIM acolliamii 3 O3HaKaMH,
MO)KHAa €()CKTUBHO BUKOPHCTOBYBATH Y
MpaKTHL cenexuiinoi podoru [1, 2].

* HaykoBuil KepiBHUK — JIOKTOp C.-T. HayK, npodecop B.M. bamarnpkuii
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Ananiz ocmanuix 00cioNceHv
i ny6nixauiii.

I'en xarencuny F (CTSF) y cBuneit
KapToBaHMH Ha Xpomocomi 2(SSC2)
pl4-p17 i cknanaerbes 3 12 ex30HiB Ta 11
IHTPOHIB, IPOTYKTOM HOTO eKcrpecii € Oi-
JIOK, SIKAM MICTUTE 474 aMiHOKHCIIOTHOTO
sammmky [3]. 3a ¢izionorivHo QyHKIN-
€10 IILOTO OLTKA Ta JIOKAJI3aIl€0 TeHy Y
mexax QTL-perioHy reHomy CBUHI, IO
BIZMOBIZAE 3a M’ACHI SIKOCTI Ta HAKOIIH-
yeHHs xupy [4], fioro BinHeceHo 1o Te-
HiB. BcTaHoBIEHO, 10 TIONTIMOP(i3M reHy
Karericuty F Bimirpae cyTTeBy poib y nie-
TepMiHaIlli EKOHOMIYHO BRKJIMBUX O3HAK
CBHUHEH: cepeJHb0000BOr0 MPUPOCTY
JKMBOI Macd TBapWH, BIJICOTKAa MiCHOTO
M’sca B Tyl Ta TOBLIMHH XpeOTOBOIO
cana. 3okpema, y poborax V. Russo mo-
Ka3aHO 3HAYHY aCOIAIlI0 MOTIMOP(izMy
CTSF g.22 G>C SNP i3 cepennbon000-
BUM IIPUPOCTOM Ta TOBILHMHOIO XpeOTOBO-
TO cajla CBUHEH ITOPO/IH ITANIICHKA BEITH-
ka Oina [4, 5]. 3a3HaueHuil nomiMopdizm
CTSF 0o0OyMOBIEHUH OJHOHYKIICOTH/I-
Hoto 3amiHoro G Ha C (rs1113132904) [6],
110 B CBOIO YEPTy, IPU3BOIUTH JI0 3aMiHH
B TIOJNIMENTUHOMY JIaHIF031 (PepMEHTY
Karericudy F TiIyTamiHOBOI KHCIIOTH Ha
acrapariHoBy. CBHUHI 3 T€HOTUIIOM g.22
CC reny karericuny F xapaxrepuzyBaiu-
Csl MiIBUMICHAMHE TTOKQ3HUKAMH POCTY Ta
MEHIIIOKO YKHUPHICTIO M’sica Tyt [4].

JI1st HU3KYM TIOpiJT CBHHEH, IO PO3-
BOJSITH B YKpaiHi, BU3HAYCHO T'€HETHY-
HY CTPYKTYpYy 3a T€HaMH KaTeICHUHIB
CTSS, CTSL, CTSB, CTSK ouiHeHO
1H(OPMATUBHICTh 1 MOXKIIUBICTh BHKO-
pHCTaHHS BIAMOBIIHUX TEHETUYHHX
MapkepiB y MAS, BcraHoBIeHi X aco-
L[IaTUBHI 3B’S3KU 3 OKPEMHUMH O3HaKa-
MU IIPOAYKTUBHOCTI CBUHEH BEIHKO1 Oi-
noi nopoau [7, 8]. IloniGHa iHpopmaris
10710 TeHy Karerncuny F BiacyTHs i mep-
[IMM KPOKOM ILI0/I0 OLIIHKK MOKJIMBOCTI

fioro Bukopuctanus y MAS e anani3
TEHETUYHOI CTPYKTYpH MOPiA.

Mema po6omu — BU3HAYUTH TEHe-
TUUHY CTPYKTypY IOpiA CBUHEW BeIH-
Ka 0iJa, MUPropoJiChKa, BEJINKa YOpHa 1
MOJTABChKA M SICHA 32 TEHOM KaTEIICHHY
F (g.22 G>C SNP), ouinuTy mnomimop-
¢i3M 1 1HPOPMATUBHICTE T'€HETUYHOTO
MapKkepy Uil  IOJAANbIION0 BHUKOPH-
CTAHHS B ACOLaTUBHUX JOCIIPKEHHAX
1 Mmapkep-acouiifoBaniii cenekuii. Jlo-
CJIIJTUTU acOLiaTUBHI 3B’SI3KU T'€HETHY-
Horo mapkepa CTSF g.22 G>C SNP 3
OKPEMHMMH IPOJYKTUBHUMHU O3HAKAMHU
CBUHEH Benukoi 015101 mopoau yKpaiH-
CBKOT CeneKIii.

Mamepianu i memoou
oocriosncenv.

TBapuHH, IO BUKOPUCTOBYBAIHCH
B JIOCII/DKCHHSX, OyJaM TepeBipeHi Ha
myTamito ¢.1843 CT B reni piaHomi-
HOBOTO perenTopa 1, moBysI3any 3 ze-
(hexramu mysica [9]. Bei TBapuHU Masu
rerotun CC, o CBIIYUTH TPO BiJCYT-
HICTP MYTaHTHOTO ajeins. TOBIIMHA
[INMAKY BHUMIpIOBajacs MEPEHOCHUMHU
mudposum Renco Lean-Meater (CILA,
Renco Corporation) B TppoX TOUKax:
1) ToBmuMHa mmnuKy Ha piBHi 10 pedpa,
MM (nepepaxyHok Ha Bary 100 kr); 2)
TOBILMHA IINUKY Ha piBHI 6-7 pebpa,
MM (nepepaxyHok Ha Bary 100 kr); 3)
TOBILMHA IIIMUKY Ha PIBHI KPUXKIB MM,
(nepepaxynok Ha Bary 100 kr).

3pazku  GioJjoriyHOro  Marepiany
st Buginenns JIHK BimOupamu Bin
OCHOBHOI'O IOIOJIB’S IUIEMIHHUX CTa
nopi Benmka Oia (Bb, miem3ason AT
Crenne, n = 102), mupropozacoka (M,
miem3aBox iM. JexaOpucris, n = 50),
Benuka yopHa (BY, TOB «Masik», n =
50) Ta nmonraBcbka M’sicHa (IIM, TOB
«eM3aBoj] «bimoBoacbkmiin, n = 50).
JHK i3 3pa3kiB M’sica TBapuH BUALISA-
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JI¥ 32 JOTIOMOTOFO KOMIUIEKTY PEarcHTIB
«JHK-cop06-B»  (UuTepJlabCepBuc,
P®) 3rigHo iHCTPYKIIi.

Tumysanns 3a SNP CTFES g. 22 G>C
ripoBoa MetosioMm [TJIP-TTAP® [4]. [Ts
amruTidikanii HomMophHOT TUISTHKU TeHY Y
TJTP BUKOpHCTOBYBAJIM IpaiiMepy HACTYTI-
Hoi ctpykrypu npsmuii SAGGGAGGG-
CTGGA-GACGGAGTA-3/ Ta 3BOpOTHIit
5/-TCATTCTGGCTC-AGCTCCAC-3/.

Pecrpukuito npomykrie [1JIP 3miii-
CHIOBAJIM 3a JIOTIOMOIOI0 EHJOHYKJICa3H
Rsal BigmoBimHO 10 pekOMeHIAId BU-
po6nuka (Thermo SCIENTIFIC, JIutga).

@parMeHTH PeCcTPUKLii PO3IULIIH Y
8 % mnomiakpuiaamMigHomy reni. Bizyaniza-
uito enexkrpodoperpam micis papOyBaH-
HS Te0 y OpOMUCTOMY €THiT POBOAU-
71 Ha TpaHCcUIIoMiHaTopi B YO cBiTIi.

Yacrotu aneneil 1 reHOTHINIB, PiBHI
rereposurotHocti Ho (rereposuror-
HICTB, 110 crocTepiraerscs) 1 He (oui-
KyBaHa Te€TepO3UTroTHICTH) Oy o0unc-

JIeHI 3a BUKOPHUCTaHHS MPOrpaMHOro
3a0e3reueHHs] 1 METONMKH, OMHUCAHOL
GenALEX6.0 [10], immexc indopma-
miiiHoro 3micry mnoniMmopdizmy (PIC -
polymorphic information content) - PIC
kanpKynsaropa [11]. Bigxunenns d¢ax-
TUYHOTO PO3IMOJILTY T€HOTHUIIIB Bij PiB-
HOBa)KHOTO, BU3HAUEHOT'0 33 (JOPMYJIOIO
lapni-BaitnOepra, cTaTHCTUYHO OlLliHe-
HO 32 BUKOPUCTAHHS KPUTEPIitO %2 .
AcouiaTHBHI 3B’A3KH MK T'€HOTH-
MaMy Ta MOKa3HUKaMHU JOCHIJKyBa-
JIUCST 32 JIOTIOMOTOI0 OJHO(AKTOPHOTO
mucnepciiiHoro anamizy (ANOVA) 3a
BUKOPUCTAHHSI TIAKETiB MPUKIAJHUX
nporpam Microsoft Excel 2007.

Pesynvmamu docniomenv
ma ix 062060peHHA.

Pesynbrarit JOCiKEHHST TeHETUYHOT
CTPYKTYypH TIOpiJi CBHHEH BeiMKka Oina,
MHPIOpPOJICHKA, BEJIHKA YOpPHA 1 TOJITaB-

1. I'eHeTH4Ha CTPYKTYypa cyononyJisilii cBUHelH 32 OAHOHYKJIEOTHTHUM
nojaimopgizmom g.22 G>C reny karencuny F.

IMo- | Te- | N Yacrora |Yacrora anenie| Hoa | Heb Fis x2 PICc
pona | HO- I'enorumi
THIT g.22C | 222G
M |GG | 6 0,12/0,15 | 0,63 0,37 0,52 0,47 |-0,104 | 0,536 | 0,358
GC | 26 | 0,52/0,47
CcC | 18 | 0,36/0,38
B4 [GG| 5 0,1/0,17 0,59 0,41 0,62 0,48 |-0,282 | 3,963 | 0,367
GC | 31 | 0,62/0,48
CC | 14 | 0,28/0,34
M GG | 7 0,14/0,16 | 0,59 0,41 0,52 0,48 |-0,282 | 0,347 | 0,367
GC | 26 | 0,52/0,48
CC | 17 | 0,34/0,36
Bb |GG | 30 | 0,29/0,28 | 0,53 0,47 0,47 0,50 | 0,000 | 0,315 | 0,371
CG | 48 0,47/0,5
CC | 24 | 0,24/0,22
PHMMITKA: N — KUIbKICTh TBapuH y BUOIpLl, Ho — (hakTuHa reTepo3uroTHicts, He — odikyBaHa

rerepo3urotHicts, Fis — inpekc dikcanii Paiita, PIC — indopmaniiinuii 3mict nomiMopdizmy,

X2 - 3HaYCHHS KPHUTEPIIO
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ChKa M’sICHa 3a TeHOM KarencuHa F (g.22
G > C SNP) npencrapineni B Tadmuii 1.
B ycix mocmimKyBaHMX BHOIpKax
CBHHEH BHSBIICHO IPHCYTHICTH SK ajie-
mo 222G, Ttak i anemo g.22C, mpm
IOMY CYTTEBHX MDKIIOPOJHUX BiJl-
MIHHOCTEH HE BCTaHOBJIEHO (Tabim. 1).
om0 po3moaiTy reHOTHUIIIB, OUIBIIICT
TBAapHH, BUSBIJIACS HOCIIMH TETEPO3H-
rotHoro resoruny g. 22CG Bb (0,47),
1M (0,52), M (0,52), BY (0,47), 3a npu-
CYTHOCTI HE3HAYHOI KiJIBKOCTI TOMO3H-
rotHux TBapuH g.22CC IIM (0,36), M
(0,34), BY (0,28), BB (0,29) y Toit xe
4ac KUIBKICTh OCOOMH TOMO3HTOTHO-
ro reHoruny g.22GG Bb (0,29), [IM
(0,12), M (0,1), BY (0,14) Oyno BusB-
JIEHO Yy 3HAYHO MEHIIiH KiibKocTi. B
yCixX CcyOmomyssiuisix —CHOCTepirajocs
HE3HAYHEe MepeBaKaHHs (PaKTUIHOT Yac-
TOTH TETEPO3UTOTHUX TEeHOTHUIIB Haj
iX O4YiKyBaHOIO YacTOTOIO, IO, Y CBOIO
yepry, BiAOWIIOCS HA 3HAYSHHSIX 1HAEeKCa

(ikcarii Paiira. BigxuieHHs po3mnoainy
TeHOTHIIIB BiJ po3paxoBaHOro 3a (op-
mynotro [appi-BaiinOepra BusiBuiIocs
HE3HAYHUM 1 HE HOCUJIO JIOCTOBIPHOIO
xapakrepy Bb (32 = 0,315), [IM (y2 =
0,536), M (32 = 0,660), BY (32 = 0,556).
Lle Bka3zyBasio Ha TeHETUYHY 30aaHCO-
BaHICTh JIOCIHI/DKEHUX  CYOTIOIMYIISIIin
TBapuH 3a JokycoMm CTFS, nonimopdizm
SKOTO BU3HAYABCS 3a TEHETUYHUM Map-
kepoM g.22 G>C, a OTKe Ha BiJICYTHICTb
CEJICKIITHOrO TUCKY Ha HBOTO.

[Jani, orpuMaHi B pe3ysbTaTi IMOITy-
JALIHHOTO aHanmi3y, Jajayu 3MOTY OLIHUTU
1H(QOPMATUBHICTh TEHETUYHOTO MapKepy
CTSF g.22 G > C SNP y nocmiKyBaHHX
nopofax. Take omiHIOBaHHS OyJl0 Tpo-
BEJICHO MUISIXOM PO3paxyHKy iH(opma-
iifHOTO 3MicTy TMoniMophi3My Mapkepa.
Cepenniii piBens PIC (0,25-0,75) € ontu-
MaJIbHUM JUJIsI TIOIITYKY acowiariii IeBHOTO
TEHETUYHOTO Mapkepa 3 O3HaKaMH Tpo-
JYKTUBHOCTI B IaHi{ MOMYJISAMIT 1 COPUSIT-

2. Aconianisi mixx pisHumu yacroramu aneseit SNP CTSF g.22 G>C
3 NIPOAYKTUBHUMHU SIKOCTSIMU BeJIMKOI 0ij10i MOPoIu cBUHEH YKpPaiHCHKOL

ceJIeKil.
. . I'enorunm CTSF SNP g.22 p
[IponykTHBHI SIKOCTI
22GC | 22GG | 22CC | GC/GG | GG/CC | GC/CC
Bik nocsaruenHst )KuBoi 199,92 +1193,47 +(19836+| 0,07 0,32 0,76
macu 100 kr (nHIB) 2,66 2,29 436
Ik Ha piBHi 10-To 18,90+ | 19,44+ | 18,86+ 0,51 0,62 0,97
pebpa, MM (po3paxoBana Ha | 0,54 0,61 1,01
100 xr >xuBOi Baru)
Ik Ha piBHi 6-T0 - 7-r0 | 24,00 £ | 24,07 + | 23,89 + 0,94 0,88 0,93
pebpa, mm (po3paxoBaHa Ha | 0,68 0,72 1,06
100 kr >xuBOi Barn)
ToBuMHA NIITUKY HA PiBHI 19,71+ | 19,96+ | 20,03 + 0,79 0,96 0,78
KPHXKIB, MM (pO3paxoBaHa 0,60 0,75 0,96
Ha 100 kr >kuBOi Barn)
Jlo6oBuii npupicT Baru, T 504,68 519,26+ 509,30+ | 0,11 0,42 0,72
(po3paxoBana Ha 100 kT 6,79 6,07 10,95
JKHBOT Baru)

IIpumirka: p —

piBeHb CTATUCTUYHOI 3HAYYNIOCTI PI3HMII IOKAa3HUKA MK TIpyIaMu;

p <0,06-0,09- TenaeHIis 10 3MiHU MTOKa3HUKA 3a KpuTepieM t CterogenTa; p < 0,05- p < 0,001 —

3HavyIa 3MiHa 3a kpurepiem t CTblofieHTa
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JIMBYM IIOZIO TIEPCIIEKTUBH CENEKIIIT 3 BU-
KOPHUCTAaHHSAM MOJICKYJIIPHOI 1H(OpMaITii
3a JaHUM MapkepoMm. Huzbkuit (MeHI siK
0,25) i Bucokwui (6utbmt sk 0,75) piHi PIC
He € OayKaHUMH JUTS AaCOLIaTHBHUX JOCITI-
JoKeHb [6]. Jns mianensHux nommopg-
HUX TCHCTUYHUX CHCTEM MaKCHMAaJbHHI
pieens PIC — 0,375. [{omo reHeTHYHOTO
mapkepa CTSF g.22 G>C SNP, indopma-
LIHHAHN 3MiCT HOro momiMopgi3My B ycix
CYOTIOIYJISIIIISIX  TIONTABChKOI M ’SICHOT,
YKpalHChKOi BeNMKOoi O110i, MHUproposu-
CbKOi, BEJIMKOT YOpHOI OyB Ha ONTHMAJIb-
HOMY /711 IPOBEJICHHS aCOLIaTUBHUX JI0-
ciipxens pieai (PIC = 0,358-0,375).
PesynsraTi  acomiaTMBHHUX —TOCITi-
JUKEHB TIpE/ICTaBNIeH] B TaOIuUI 2.
CTarucTU4HO JOCTOBIPHUX 3B S3KiB
reneTuyHoro mapkepa CTSF g.22 G>C
SNP 3 nocniimKyBaHUMU O3HAKAMU TIPO-
OYKTUBHOCTI He BHsABJIEHO. BcraHoBie-
HO JIMIe TEeHIEHLI0 10 Horo acowiarii
3 BIKOM JIOCSTHEHHS TBapUHAMH >KHUBOI
macu 100 xr acouianii. CBUHI 3 TeHOTH-
nmoM GC xapakTepu3yBaJUCs OUIBIINM
BikoM gocsrHeHHs 100 Kr y nopiBHSHHI 3
TBapuHamu 3 renorunom GG (p = 0,07).

Bucnosku ma nepcnexmueu.

B mopongax cBHHEl MHUPropoachka,
BelMKa Oija, BeJIMKa 4YOpHA 1 IMOJITaB-
cbka M’sicHa renetnyHuid mapkep CTSF
2.22 C>G xapakTepu3yBaBcs MOJIIMOp-
(hizMOM 3a TepeBaXKaHHS 32 YaCTOTOIO
anens g.22C. He BUSIBIICHO BiIXHJICHHS
y posnonini CTSF-renorumnis Bij 30a-
JaHCOBAaHOTO, BH3HAYEHOTO 32 (pOpMy-
noto [apai-BaitnOepra.

PiBeHp iH(GOPMATHBHOCTI TCHETHY-
Horo Mapkepy CTSF g.22 G>C SNP B
ycix mopopax OyB Ha ONTHUMalbHOMY
JUIsL acOLlIaTUBHUX JIOCTI/DKEHb PIBHI
(PIC =0,358-0,375), 110 103BOJIsIE IPO-
BOJIUTHU TIONIYK 3B’sI3KIB Mapkepa 3 03-
HaKaMH NMPOAYKTUBHOCTI CBUHEH.

BCTaHOBIEHO TEHIEHLIIO 10 aCOLli-
amii reHernanoro Mapkepa CTSF g.22
G>C SNP 3 BiKOM JOCSATHCHHS TBapH-
Hamu xuBoi macu 100 xr (p = 0,07).

JocmipkyBaHi OMyJIAIiT CBUHEH 1O~
pia moJiTaBchbka M’SICHA, MUPIOPOJICHKA,
BEJIMKA YOpHA, BelTKa OiJia moposa ykpa-
{HCBKOI cenekmii OyayTh BHUKOpPHCTaHI
JUISL ACOLIIATUBHUX JOCIIHKEHD 3 METOIO
MOIIYKY 3B’S3Ky MapKepiB 3 O3HaKaMH
MPOIYKTUBHOCTI CBUHEH 1 BIPOBaIXKCH-
HsI MapKep-acoliiOBaHOT CEeKIIil.
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Abstract. Selection in pig breeding involves a set of measures that ensure the development of an-
imal productivity through the improvement of the animal treats, herds and breeds. Effective breeding
is not possible without the involvement of new approaches that predict animal DNA genotyping by
chosen polymorphisms. Cathepsine F (CTSF) is the potential candidate for marker-assosiated selection,
which directly participates in fat storing processes and meat quality in pigs. The genetic structure of
Ukrainian Large White, Poltava Meaty, Ukrainian Large Black and Mirgorodska pig breeds for cathep-
sin F gene (CTSF g.22 G> C SNP) was determined, and basic population parameters were established.
In all populations, the genetic marker was characterized by polymorphism with the predominance of
the g.22C allele frequency. The level of informatively of CTSF g.22 G> C SNP was found at the optimal
level for associative analysis (PIC = 0.358-0.375), which allows to invest to the research of marker asso-
ciation studies with traits. In the subpopulation of Ukrainian Large White pig breed, the analysis of the
genetic marker CTSF g.22 G> C SNP was studied by following traits: the age for reaching live weight of
100 kg, the thickness of the backfat at the level of 6th - 7th rib, 10- th ribs, in the sacrum area and the
average daily weight gain. A tendency towards the association of the CTSF g.22 G> C genetic marker
with the age parameter for reaching live weight of 100 kg (p = 0.07) has been established. The studied
populations of pig breeds can be used for associative researches in order to find assosiations between
genetical markers and meat, backfat quality parameters.

Keywords: pigs, breeds, SNP, genetic structure, gene of cathepsin F
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BIATBOPIOBAJIbHA 34ATHICTb CBUHOMATOK
3A BUKOPUCTAHHA PI3HUX 403 HEMPOTPOMHO-
METABO/TIIHHOIO MNPEMNAPATY
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Kaghedpu mexHonoeii M’acHuUx, pubHUX ma MopernpooyKkmis
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AHomayia. Mema 0ocnidxeHb nonszana 8 po3pobuyi biomexHono2iuHo2o crnocoby
cmumynayii 8idmeoprosasibHoi 30amMHOCMi CBUHOMAMOK 3 BUKOPUCMAHHAM PIi3HUX
003 HelipomponHo-memaboniyHozo npenapamy [momam 1IM. [nas OocAeHeHHsA
nocmasneHoi memu 6ys0 nposedeHo 00cid, 0715 AK020 bya10 cmeopeHo 1 KOHMPOabHY
ma 5 docnidHux epyn, no 15 meapuH y KoxcHil. [pynu ¢gpopmysanu 3a NPUHYUMOM 2pyn-
aHaso2i8: 30 820008aHICMIO, MornepedHbLo bazamonaidHicmi, MOosAoYHICMI0 ma
Kinbkicmto onopocis. CBUHOMAMKU mMasnu cepedHro 820008aHicmb ma xcusy macy 200—
220 Ke. TeapuHU 3HAXo00unuUCA 8 0OHAKOBUX YMOBAX 200i81i ma ympumMaHHA. [ocnioHi
Cc8UHOMAMKU ompumysanu npenapam [Aomam IM Ha 1-3 006y nicaa 8idayYeHHs
nopocam. TeapuHu | docnidHoi epynu — 6 003i 0,24 mn / ke, Il —0,26 mn / ke, 11I-0,28
mn / Ke, IV=0,30 mn / Ke, i V — 0,32 mn / K2. KOHMPOsibHUM MEapuHam 320008y8asu
hizionoeiyHuUl po34uH.

B x00i nposedeHux 00cni0rHeHb 8CMAHOBAEHO, W0 30CMOCY8AHHA CBUHOMOMKAM
npenapamy [nromam 1M y 003i 0,28 mn / K2 cripuae ipo2idHomy 36inbuieHHo
3an1i0HeHoCcMi c8UHOMAMOK MA CKOPOYYE Xxon0cmuli nepiod NopieHAHO 3KOHMPOAbLHUMU
ma iHwumu QocnidHuUmMu epynam. bazamonnidHicme CBUHOMAMOK OOCMIOHUX
2pyn, AKUM 3acmocosysanu 2atomam 1M 8 pi3Hux 003ax nepesamcasna KOHMpPOsb
gionosioHo Ha 0,2; 1; 2,5; 0,9 2ono08u. 320008y8aHHA MBAPUHAM HelpPoMpornHo20
npenapamy memabosnivyHoi Oii 8 pi3HUX 003aX MAKOMC CrIPUSE 3MEHWEHHIO KilbKocmi
MepmeoHapoOHEeHUX nopocam. BenukonnioHicms ceuHoMamoK 0ocniOHuUx 2pyn
nepesaxcana KOHMpPose 8iornosioHo Ha 9,5; 11,8, 12,4; 13,5 ma 11,8 %.

lposedeHuli nopieHANbHUL aHANI3 81/1UBY HA NMOKA3HUKU 8i0MeoptosasibHOI 30amHocmi
CBUHOMAMOK 30 320008y8aHHSA NMpenapamy [Aromam 1M npoms2om mpeox 0i6, MovYuHaroYu
8i0pasy nicaa sidnyveHHsa nopocam 8 mexcax 003 0,26-0,32 mn / Ke, cgidyume rpo lio2o
rnosumusHy 0it0 HO OpP2aHI3M Y GhyHKUIOHAABbHO HanpyxeHul nepiod penpodyKkmusHo2o
UUKny camok. [ia npenapamy, o4esudHo, 3yMoB/aeHa 3MIHaMU 8 CeKpey,ii npo2ecmepoHy,
OCKinbKU (1020 KOHUEHMpPAauia 30 86e0eHHA penapamy 3MeHWyEMbCA.

Knwuoesi caosa: cauHomamka, nopocama, npenapam, [nomam 1M, 3annioHe-
Hicmb, 6bazamonnioHicms, eeauxkonaiOHicme
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0. C. lNMununyyk

Axmyanvnicme.

OCHOBHMMH 3aBIaHHSAMH LIOO PO3-
BUTKY CBHUHAPCTBA € 30LIBIICHHS IOTO-
JIB’Sl, PO3BENCHHS HAHOLIBII MPHCTOCO-
BaHHUX JIO KJIIMATHYHHX 1 TOCHONAPCHKUX
YMOB TIOpIJI, IHTCHCH(IKALIIS BiTBOPSHHSI
CTaJ1a, BUPOIIYBaHHS Ta BIATOMIBISA CBU-
HE 3 METOIO TIEPETBOPEHHS HOTo B ehek-
THBHY YaCTUHA TBAPUHHUIITBA.

B ymoBax mpoMHCIIOBOI TEXHONOTII
BUPOOHHIITBA CBHUHUHU OC3BUTYIBHE 1
(ikcoBaHe yTpHIMaHHS CBHHOMATOK, a Ta-
KOXK YKOpOYeHHH nepiof sakrarii (2630
Ii0) HECTIPUATIMBO BIUTHBAIOTH HA iX Bifl-
TBOPIOBAJILHY 31aTHICTh. B pesynbrari y
CBHHOMATOK 3aTPUMY€EThCS MPOSIB CTaTe-
BOi OXOTH, 30LIBIIY€ETHCS TPUBAICTH XO-
JIOCTOTO Tepioy, 3HIKYEThCA 1X 3aIUTi-
HEHICTh Ta 0araToIuIiaHICTh [2].

B nanuii yac po3poOnstoThes pizHO-
MaHITHI CIIOCOOM CTHUMYJIALIT 1 BiJHOB-
JIEHHSI CTaTeBOl LMKIIYHOCTI CBHHOMA-
TOK 32 JIOTIOMOT OO0 010JIOT1YHO aKTUBHUX
PEYOBUH, BiTaMiHiB Ta TOHaIOTPOIiHIB.

OnHak, 3a BEIUKOI Pi3HOMaHITHOCTI Oi-
OCTUMYJISITOPIB 1 3HAYHOTO 1X BIUIUBY Ha Op-
TaHi3M TBApUHH JIESIK] 3aJIMILIAIOTHCS MaJIO-
BUBYCHUMU, THII TUTBKU JIOCHIJHKYFOTHCSL.
Tomy iHTEpEC 10 BUBYEHHS 010IOTIYHO aK-
TUBHUX CTHMYJIATOPIB METa0Oi4HO-Hel-
POTPOIHOI J1ii 3a/THIIAETHCS AKTYaIBHHX.

AHaniz ocmanuix 00cnionceHv ma
ny6nixauiii.

BcTaHOBIEHO, 110 BHYTPIIIHEOM)SI-
30Ba iMyekmist ceuHoMarkam 1000 MO
¢domrimary 1 10 MKr cypdarony uepes
72 TOAWHY MiJBHUIIYE 3aIUTiTHEHICTh Ta
Gararormnigaicts Ha 33,3 % 14,8 % Bia-
MOB1THO MOPIBHAHHO 3 KOHTpOJIeM [3].

Emnmmnoro T. M. gociixkeHo, 1o
OJJHOKpaTHE BHYTPIIIHEOM)SI30BE BBE-
ICHHS CHHTCTUYHOTO AHTHOKCHIAHTY
am0i0Ty CBHHOMAaTKaM 4depe3 100y MicIist

BIITyYCHHS IOPOCAT B 71031 4,0 260 8,0 Mr
/ TON CKOpOYY€ IHTEepBaJl Bl BiTydIeHHS
JI0 HACTaHHS CTaTeBOI OXOTH B CEPEAHBO-
My Ha 9,4 1 18,8 % BigmosiaHo [1].

BcraHoBiieHo, MO Tprpa3zoBa IHYEKIIIsT
KOMIUIEKCHOTO IMyHHOTO MOJIYJIITOpA M-
CHCHHUM CBUHOMAaTKaMm B 1031 0,1 mi / kr
JKUBOI MACH, CIIPHSIE TOCTOBIPHOMY ITiIBU-
IIEHHIO MOJIOYHOCTI, MacH THI3/1a y JIBOMi-
CSTMHOMY Billi Ta 30ePEKEHHIO ITOPOCST [6].

JonaBaHHs CBUHOMAaTKaM [0 paLi-
OHy 010JIOT1YHO aKTHUBHOI 100aBKH, 110
cKJazanacs 3 JUMOHHOI Ta (ymMapoBoOi
KHCIIOT, JACKCTpO3U H copOitomy mio-
JEHHO 1HauBigyanbHO, B 1031 130 r Ha
TBapUHY, [IOUNHAIOYH 3 TPETHOi 100U 110
BiJUIy4eHHS Ta 0 HACTaHHS CTaTeBOi
OXOTH, CIIPHUSIIO CKOPOUYEHHIO XOJIOCTO-
ro nepiony Ha 37,7 % Ta miABUIIEHHIO
sarrigneHocti Ha 10 % [4]. HonaBaHHs
JI0 PaIioHy CBMHOMATOK ITIiCISl BiJJTY-
YEHHS MOPOCHT 1 MPOTATOM BCHOTO Tie-
piogy HOPOCHOCTI 010JI0TTYHO aKTUBHOI
nobasku «I'ymidi™» B 1031 0,1 M / xr
JKUBOI Macu cripusijia 301IbIIeHHIO Oa-
rarorutiiHocTi Ha 18,5 % [5].

BionoriyHo aKTUBHI CTUMYIISITOPH 103-
BOJISIFOTH TIJIBUILIUTH 3aCBOIOBAHICTH KOP-
MiB, TOJIMIIMTH BiATBOPIOBAJIbHY 37aT-
HICTb TBapHH, CTUMYJIIOBATH iX PO3BUTOK
1 IPONYKTHUBHICTb, aKTUBI3yBAaTU OOMiHHI
NPOLIECH, BHYTPILIHBOKIIITUHHUI MeTa0o-
JIi3M, MOCHJIUTH Hecnelm(piuHy 1 Mpupos-
HY PE3UCTEHTHICTb OpraHi3my.

Mema 0ocnidscens noNsATANA B PO3-
poOI1i O10TEXHOIOTIUYHOrO CIOCO0y CTH-
MYJISILIT BiATBOPIOBAILHOT 31aTHOCTI CBU-
HOMAaTOK 3 BHKOPHUCTAHHAM Pi3HUX J103
HEeWpOTPOIHO-MeTaboIIiuHoro, OioNoriy-
HO aKTMBHOIO Iipenapary [imoram 1M.

Mamepianu i memoou
0ocrnioicenv.

JlocripKeHHS IPOBOJTMIIHCS HA CBUHO-
MarKax BEJTMKOi OO0l TOpO/IH Ta JIaHpac.
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Brpoaosx 30 gHiB Oyi10 chopmoBa-
HO 1 KOHTPOJIBHY Ta 5 MOCTITHHUX TPYIL,
o 15 TBapuH y KoxHIA. [pymu dpopmy-
BaJIM 32 MPUHIIMIIOM T'PYI-aHAJOTiB: 3a
BrOIIOBAHICTIO, IIOIEPEIHBOI0 Oararo-
IUTIIHICTIO, MOJIOYHICTIO Ta KiIBKICTIO
oropociB. CBHHOMATKH Majll CEPEIHIO
BrOIIOBaHICTh Ta kuBYy macy 200-220
K. TBapHHU 3HAXOIUIIUCS B OJHAKOBHX
YMOBAax TOJIBII Ta yTpuMaHHs. CBHHO-
MaTK{d OTPUMYBAIU Ipemapar [Jroram
IM Ha 1-3 o0y miciist BiUTy4eHHS HO-
pocsar. Tapunu I gocnigHoi rpynu — B
031 0,24 mut / kr, II — 0,26 mu / xr, 111 —
0,28 M/ k1, IV—-0,30 i/ xr, 1V —0,32
w1 / Kr. KOHTpOIBHUM TBapHHAM 3r0II0-
ByBaJIX (hi310JIOTIYHUAN PO3UHH.

CBHHOMATOK B CTaTEBii OXOTI BUSB-
JSUTM KHypaMu-nipoOHuKamMu. TBapuH B
CTaTeBii OXOTI MITYYHO OCIMEHSUIH JBa
pasu 3 inTepBajioMm y 18 ronuH po30as-
JIEHOIO CIIEPMOIO KHYPiB-IUTIIHUKIB.

Pesynvmamu docnionenns
ma ix 062060peHHs.

AmHalti3 OTpUMaHuX JaHUX ITOKa3aB,
110 3aIUIIJHEHICTh CBUHOMATOK JIOCIiI-
HUX TPYII, AKAM YBOAWIK TIroTaM 1M y
1031 0,28 Ta 0,30 M / xr, OyJia BHIIOO

MOPIBHSHO 3 KOHTPOJIEM BiJIOBIHO Ha
20,0 ta 14,3 % (puc. 1).

3a 3rolOByBaHHs Ipenapary B 031
0,26 ta 0,32 M1 / KT 3aIUIiIHEHICTD CBU-
HOMAaTKaM TijBuIuIacs Ha 7,7 %. A'y
pasi BBeneHHs Horo B 1031 0,24 M / kr
3aIlTiIHEHICTh TBAPUH OyJja Ha OJHOMY
PiBHI 3 KOHTPOJIEM.

OTxe, 3aCTOCYBaHHS CBHHOMATKaM
npenapary [iroram 1M y n03i 0,28 mu1 / kr
CIpusi€ HAUBHIIIOMY 30UTBIIICHHEO 3arLTi/I-
HEHOCTI CaMOK IMOPIBHSHO 3 KOHTPOJILHOIO
Ta IHIIUMU JIOCITTHUMH TpyTIaM.

BararommigHicTh CBUHOMATOK [10-
CIIIHUX TPYyIH, SKUM 3aCTOCOBYBaJIH
miroTaM |M B pi3HUX J03ax, nepeBaka-
J1a KOHTPOJTb BifnoBiano Ha 0,2; 1; 2,5;
0,9 Ta 0,8 ronosu (puc. 2).

3rooByBaHHSI CBHHOMAaTKaM HEW-
pPOTPOIHOTO Tperapary MeTa0oJigHOl
Jlii B PI3HUX J03aX TAKOXK CIPHSIE 3MECH-
MIEHHIO KUTBKOCTI MEPTBOHAPOKESHHUX
ropocsr (tadm.1).

Tak, 3a BBEJCHHS Mpenapary B 1031
0,26 M1 / KT — KUIBKICTh MEPTBOHAPO/I-
JKEHUX TopocsAT 3MmeHmmmwioch Ha 0,4
ron, 0,28-0,30 mn/kr — 0,3 ron ta y
TBapuH, 5Ki oTpumyBanu 0,32 mi / Kr —
Ha 0,8 ronoBu. KinbkicTs MepTBOHAPOI-
JKEHUX TIOPOCST y TBAPHH, SIKI OTPUMY-

10%* 93,3+6,4
100 - S2885
80,0+10,32 86,7+8,76 86,7+8,76
80,0+10,32 = =
80
60 -
B KOHTPOJIb
40 - O nocnin
20 -
0 ; — — — —
0,24 0,26 0.28 0,3 0,32
71032 mpendpary, MJI/KT
Puc. 1. 3anuinHeHicTb CBMHOMATOK 3aJ1€2KHO Bi/l 1031 BBeJAeHHsI penapary, %

Hpumirka:*p < 0,05-m0piBHAHO 10 KOHTPOIIO
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8 ::: E::l
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1032 Mpenapary, MJ/To

Puc. 2. BararonignicTb CBUHOMATOK 32J1€KHO Bi/l 1031 npenapary, roi.

IMpumirka:*p < 0,05-10piBHIHO 10 KOHTPOIIIO

BaJIM mipernapart B 1031 0,24 i1 / Kr Macu
Tija, Oysa 6ukIoro Ha 0,2 TOJIOBH.
BenukoriagicTs CBUHOMATOK
JOCHIZIHUX ~TPyH, SKAM 3aCTOCOBY-
Ba [motam IM B mexax no3 0,24—
0,32 M/ KT, mepeBakaia KOHTPOJIb Bifl-
moBigHo Ha 9,5;11,8; 12,4; 13,5 ta 11,8 %.
3a 3roOByBaHHS CaMKaM Tpernapa-
Ty B 11031 0,24 MJI/ KT XOJIOCTHH TIepiof
ckopotuBcst Ha 0,3 106wm, 0,26 M1 / KT —
0,9 moowm, 0,28 mu/kr — Ha 0,4 mobu,
0,30 mut / xr — 0,8 moowu, ta 0,32 mi1 / xr
— 0,6 106H BIAMOBITHO 10 KOHTPOJIO.
TakuM YMHOM, OCHOBHI IOKAa3HHKHU
BIJITBOPIOBANIBHOT ~ 3/[aTHOCTI  CBHHO-
MaTOK, a caMe 3aIlIiAHEeHICTh, Oararo-

[UIIHICTE Ta BEIUKOILIIIHICTH 3011b-
IIYBaJKCS 32 3rOJAOBYBAHHS IMpenapary
Ha 1-3 100y XOJIIOCTOrO MEepiody Micis
BUKOpHUCTaHHS 3arainbHoi go3u 0,28
MJI / KT MacH Tija TBAPHHH.

IIpoBenenuii NOPIBHSJIBHUM aHami3
BIUIMBY Ha TMOKAa3HHKU BiITBOPIOBAIIB-
HOI 3IaTHOCTI Pi3HHUX 103 3rONOBYBaHHS
npemnapary [roram 1M BIpoOmoBx TpeOX
ai0 Xomoctoro mepiony CBIIYUTH MPO
HOTOo J1if0 Ha OpraHi3M y (yHKI[IOHAJIBEHO
HAMpPY)XCHUH TIEPiON PEeNpOIyKTHBHOTO
UKy caMmok. [lig npemnapary, ckopitie 3a
BCE, 3yMOBJIEHA 3MiHAMHU B CeKpelii npo-
TECTEPOHY, OCKLIBKU HOTO KOHIIEHTPAIIis
3a BBEJICHHS MTPEapary 3MEHIITYEThCSL.

1. [Toxka3HUKHU BiATBOPIOBAJIBHOI 31IATHOCTI Mi/IOCTIAHNX CBHHOMATOK

Ipyna
Iokasnnk KOH- I Il 111 IV 10- \Y%
TPOJIbHA | JIOCIIJIHA | JOCIIiIHA | TOCHiJHA | CIigHA | JOCIigHa

BenukokmiiHICTh, KT. 1,34 + 1,48 1,52 + 1,53+ 1,55+ 1,50 +

0,456 0,345 0,546 0,563 0,328 0,612
MepTBOHApOIKEH] 1,1+ 1.4+ 0,8+ 0,7+ 0,7+ 0,6 £
OpoCsTa, rojl. 0,52 0,45 0,48 0,47 0,47 0,43
Tpusanicts xonocroro | 6,4 + 58+ 5,0+ 51+ 53+ 55+
niepiozy, 1o 1,10 0,95 0,41 0,63 0,54 0,61

Mpumitka:*p < 0,05-m0piBHIHO 10 KOHTPOITIO
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3HIDKCHHSI PIBHS TPOTECTEPOHY 3Hi-
Mae OJI0K 3 rirnogiza, ToMy 30UTBIITY€EThCS

cekpeliss (ONTPOITiHY 1 JIOTPOMiHy [7].

ih kachestv sviney i ovets [Improving ways
to improve the reproductive qualities of
pigs and sheep]. Moscow, 293.

i 3mMiHM cnipusiroTh Tiportidepartii KIITHH 2. Pohodnya, G. S. (1990). Teoriya i prakti-
IPaHyIb03H 1 HONIKYIIHM OYMHAIOTH POCTH. ka vosproizvodstva i vyiraschivanie svin-
30UILIIEHHS 3aIUTIHEHOCTI CBHHOMA- ey [Theory and practice of reproduction
TOK, SIKI OTPUMYBAJIK OIOJIOTIYHO AKTHB- and rearing pigs]. Moscow: Agropromiz-
HUM npenapar Ha 1-3 100y xoocToro mne- dat, 271.
piony B 3arambHii 1031 0,26-0,32 Mt/ k1, 3. Rachkov, I. G. Ponkratov, V. A. (2014).
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JIKYITIB 3aB/ISKH 3POCTAHHIO KOHIICHTpAIil tok-pervooporosok v posleot'emnyiy peri-
(OIIKYIIOCTIMYITIOIOIOTO TOPMOHY. od [Stimulation of sex hunting in first-calf
3pocranHs cekpetii oiTporiny Ta sows in the post-harvest period]. Veros-
JIOTPOIIHY y KPOBI TBAPUH IIPU3BOIMIIO siyskiy nauchno-issledovatelskiy institut
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3MIHHM B OpPraHi3Mi CBUHOMATOK CIpHS- V. M. (2014). Korektsiia fiziolohichnoho
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BBeneHHst cBMHOMarkaMm mpenapary kachestva produktov zhivotnovodstva
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CIIPHSIIO ONITUMI3AIIT TOKa3HUKIB BiITBO- mat» [Veterinary-sanitary and biological
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Abstract. The main tasks in the development of pig breeding is to increase the livestock, breeding
the most adapted breeds to the climatic and economic conditions, intensifying the reproduction of the
herd, growing and fattening pigs in order to transform it into an effective part of livestock breeding.

In conditions of industrial pork production, indoor housing systems of sows’ keeping, as well
as the shortened lactation period (26-30 days), adversely affect their reproductive capacity. As a
result, the manifestation of sexual hunting is delayed, the duration of the idle period increases,
the fertility and prolificacy of sows decreases.

Nowadays, various ways of stimulation and restoration of sexual cycles of sows with the help
of biologically active substances, vitamins and gonadotropins are being developed.

However, with a large variety of biostimulants and their significant impact on the organism
of the animal, some remain poorly studied, and others only in the process of being investigated.
Therefore, interest in the study of biologically active stimulants of metabolic and neurotropic
effects remains relevant.

The purpose of the study was to develop a biotechnological method for stimulating the repro-
ductive capacity of sows using different doses of neurotropic and metabolic, biologically active
preparation of Glutam 1M.

The studies were conducted on sows of large white breed and landraces.

During 30 days, 1 control and 5 experimental groups have been formed, 15 animals in each.
These groups were formed according to the principle of group-analogues: according to fertility,
previous multiplicity, dairy capacity and number of offspring. Sows had an average fattening and
a live weight of 200-220 kg. Animals were in the same conditions of feeding and keeping. Sows
received the preparation of Glutam 1M in 1-3 days after the weaning of piglets:animals of the
experimental group —in a dose of 0,24 ml / kg, Il —0,26 ml / kg, Ill — 0,28 ml / kg, IV —0,30 ml / kg,
and V—-0,32 ml / kg. A physiological solution was used in a control group of animals.

Sows in sexual hunting were identified by using young boars. Animals in sexual hunting were ar-
tificially inseminated twice, with an interval of 18 hours, by a diluted semen of the breeding boars.

The analysis of the data showed that the fertility of sows in experimental groups, whereGlu-
tam 1M in a dose of 0,28 and 0,30 ml / kg was used, was higher compared to control by 20,0 and
14,3 %, respectively.

When using of preparation in a dose of 0,26 and 0,32 ml / kg, the fertility of sows increased
by 7,7 %. And when using it in a dose of 0,24 ml / kg, the fertility of animals was equal to control.

Thus, the use of Glutam 1M in a dose of 0,28 mi/kg contributes to the highest increase in
fertility indicators of females, compared to the control and other experimental groups.

The multi-fertility of sows of experimental groups, whereGlutam 1M in various doses was
used, prevailed at 0,2; 1; 2,5; 0,9 and 0,8 heads, respectively.

Use of a neurotropic drug of metabolic action in various doses also contributes to a reduction
in the number of stillborn piglets.

So,when using the drug at a dose of 0,26 ml / kg — the number of stillbirth piglets decreased
by 0,4 heads, 0,28 — 0,30 ml / kg — 0,3 heads, and for animals that received 0,32 ml / kg — 0,8
head. The number of stillborn piglets from animals receiving a drug at a dose of 0,24 mi/kg of a
body weight was higherby 0,2 head.
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The prolificacy of sows of experimental groups, whereGlutam 1Mwas used in the dose range
of 0,24-0,32 ml / kg, prevailed at 9,5; 11,8; 12,4, 13,5 and 11,8 %, respectively.

When usingGlutam 1Mat a dose of 0,24 ml / kg, the idle period of females was reduced by
0,3 days, 0,26 ml / kg — 0,9 days, 0,28 ml / kg — 0,4 days, 0,30 ml / kg — 08 days, and 0,32 ml /
kg — 0,6 days, compared to the control.

Thus, the main indicators of reproductive capacity of sows, namely fertility, multi-fertility and
prolificacy, increased for using the drug for 1-3 days of the idle period, after the use of a total dose
of 0,28 ml / kg of the body weight of animal.

A comparative analysis of the effect of Glutam 1M in various doses on the reproductive capacity
indicators during 3 days of the idle period shows its effect on the body in a functionally tense period
of the reproductive cycle of females. The effect of the drug most likely is caused bythe changes in
the progesteronesecretion, since its concentration during the drug usage decreases.

Lowering of the level of progesterone removes the block from the pituitary gland,so the se-
cretion of follitropin and lutropin increases. These changes promote the proliferation of granulo-
sa cells and follicles begin to grow.

An increase in fertilization of sows that received a biologically active drug for 1-3 days of idle
period in the total dose of 0,26-0,32 ml / kg promotes the ovulation of an additional number of
follicles due to the growth of the concentration of follicle stimulating hormone.

The growth of secretion of follitropin and lutropin in animal blood resulted in a faster luteini-
sation of follicular cells during the growth and development of a greater number of yellow bod-
ies. All these changes in the body of sows have contributed to the engraftment of embryos, their
growth and vitality, which is confirmed by an increase in multiplicity, prolificacy and a decrease
in the number of stillborn piglets in experimental groups.

Keywords: sow, piglets, drug, Glutam 1M, fertility, polycarpousness, largecarpousness
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AHomauyis. MopyweHHs 8i0meopHoi 30amHOCMi y Kopie Ha CbO20OHIWHIl OeHb €
OyxHe CKAaOHO i Ha038uU4aliHO aKMyasbHOK Mpobaemoro y meapuHHuUymei. Halibinbw
8AMC/IUBUM MA KPUMUYHUM riepiodom 0718 300p08’s meapuH € mpaH3umHuli nepiod. B yel
yac 8idbysaromecs memaboniyHi ma gizionoeiyHi 3miHu, oucbanaHc y Helipo2ymopaneHili
cucmemi, 8i0 AKUX 3a7exums nodasnbwa 8i0meopHa 30amHocmi. Buxodsyu 3 yboeo,
MEeMmOK HaWoz0 ekcriepumeHmy 6yno docnidumu enaus npenapamy KeampoHaH-Se Ha
8i0meopHy 30amHicme ma bioximiyHi MOKA3HUKU Kposi niddocniOHUX Kopie.

Locnidu nposodunu e ymosax 2ocriodapcmea COI «CgimaHok» 6 [Monmascekili
obsacmi Ha Koposax YKPAiHCbKOI YopHO-pA6oi mosao4yHoi nopodu. Memodom 2pyin-
aHasozie bys10 cchopMoBaHO 2 2pynu —KOHMPOAbHY Ma 00CiOHY, 10 5 meapuH 6 KoxcHil.
KoHmponbHili epyni kopie 00 0CHOBHO20 KOpMY y 8U2780i KOPMOBOI KysbKu 000asasnu
¢hizionoeivHuli po34uH, docnioHili — KeampoHaH-Se. [Mpenapamu ysodusu 3a n’ame OHig
00 3ana10HO0BAHO20 oMesneHHA. BcmaHoeneHo, wjo ysedeHHA npenapamy KeampoHaH-
Se y mpaH3umHuli nepiod, a came 8npodosx n’asmu OHie 00 3ar1aHO8AHO20 OMesIeHHS
CrPUAE CKOPOYEHHIO HA 54 OHi cepeic-rnepiody MopisHAHO 3 MAKUM 8 nonepedHboMy
MixcomenbHoMy iHmepsani. TAKOX caid siomimumu, wo npenapam  CMUMYsSHOE
0b6MiHHI npoyecu 8 opaaHi3mMi meapuH, Npo wWo ceid4ame pesyabmamu bioximiyHo20
aHanizy. Y 0ocnidHili epyni npocniokosyemosca nid8UWEHHS ce4o8UHU Ha 5,0 % ma
3HUXEHHSA 3020/bH020 b6inKka Ha 2,6 %, wjo ceidyums rnpo iHmeHcugikauyito 6inkoso2o
06MiHy. Takox y 00CMiOHUX MEAPUH 8ip02iOHO 3HU3UBCA pigeHb Xxonecmeposy ma

34 ANIMAL SCIENCE AND FOOD TECHNOLOGY Vol. 10, Ne1, 2019



3acmocyeaHHs 6iosno2i4HO AKMUBHO20 penapamy K8ampoHAH-se 8 mpaH3umHud ..

mpueniuepudie 8idnogioHo Ha 34,8 % (p < 0,01) ma Ha 10 % ropieHAHO 3 MeapUHAMU
KOHmMposbHoI 2pynu. Omxce, nepopasnsHe seedeHHA npernapamy KeampoHaH-Se y 003i
10 mn 3a n’amb OHie 00 04iKy8aHO20 omesly NO3UMUBHO 8M/AUBAE Ha rnepebiz omesneHHs,
nicnsomesibHo20 nepiody ma CMuUMYsIHOE MOKA3HUKU 8i0MeopHOi 30amHocmi.

Knrouoei cnosa: koposu, KeampoHaH-Se, mpaH3umHuli nepiod, ce4o8uHa, MosoY-

Ha npodyKkmueHicme, hepmeHmu

Axmyanvnicme.

[TopyreHHst BiITBOPHOI 31aTHOCTI
y KOPIiB Ha CHOTOIHIIIHIA JIEHb € JIyXKe
CKJIAITHOIO 1 HAJI3BUYANHO aKTyaIbHOIO
MPoOIEMOI0 Yy TBAPUHHUIITBI. HaiOubI
BOKJIUBUM Ta KPUTHIHUM TIEPIOIOM IS
37I0pOB’sl TBAPHH € TPAH3UTHHU TIEPiO,
SIKHH TPUBA€ TIPOTSATOM TPHOX TIDKHIB
J10, T TPHOX THYKHIB IICJISI OTEJICHHS KO-
piB. Lle mepexiaHuii iepion, IKUH Cripu-
quHs€e AucOaNaHc y HeHpOoryMopambHii
cucTeMi, MeTabonmiuHi Ta (izionorivHi
3MIiHH, Bill SKUX 3aJICKUTH IOAANBIIA
MPOAYKTUBHICTh TBAPHH Ta MOKA3HUKU
BIITBOPHOI 31aTHOCTI [4]. B 1ielt nepion
OKpiM TOro, MIO TBapWHAM HEOOXij-
HO 3a0€3IeYnTH TOBHOIIHHY TOJIBIIO,
JOLUIBHO 1 3aCTOCOBYBaTH O10JIOTiYHO
AKTUBHI MIPEMapary, sKi Cpusuii O HOp-
MaJIbHOMY Tepediry OTeJIeHHS, IPUCKO-
PEHHIO IHBOJIONIT MaTKH Ta IiABHIIECH-
HIO BIATBOPHOI 371aTHOCTI TBapHH [3].

Amnaniz ocmanuix 00cnionceHv
ma ny6nikauiil.

OmHuM 3 TakuX Mpenaparis, sKi IO-
3WTHBHO BIDIMBAIOTh HA PEHPOMYKTHB-
Hy QyHKUifo TBapuH € KBarponan-Se.
[TonepeaHiMH  TOCHIDKSHHAME  OYIT0
BCTAHOBJICHO, IO IIell Tperapar CIpHse
MIZBUIICHHIO 3aIUTiIHEHOCTI KopiB. J{o
cxiany KsarpoHaH-Se BXOHATH MIKpO-
CIIEMEHTH, SIKI MAIOTh Ba)KIIMBE 3HAUCH-
HS I yCix (i3i0NIOTIYHUX MPOLECIB B
OpraHi3Mi TBapuH, BKIIOYAIOYH BiITBO-

PCHHSI Ta MOJIOUHY IPOXYKTHBHICTB. Pe-
3yJbTaTaMu 0araTbox JOCHiPKEeHb BCTa-
HOBJICHO, 1110 YBEJCHHS MIKPOEJIEMEHTIB
TBAPHHAM Y CYXOCTiHHWI abo micisi-
POIOBMIA TMEpioJ CHpHs€E MiJABUILICHHIO
3aIDTIIHEHOCTI  KOPIB IMICHSI MIEPIIOro
OCIMEHIHHSI Ta CKOPOYEHHIO CepBic-Iie-
pioay [1, 2]. Buxonsuu 3 1poro, METo
HAILIOTO €KCHEPUMEHTY OyJ0 IOCHiINTH
BIUIMB Nipenapary KBarponan-Se Ha Bij-
TBOPHY 3/aTHICTh Ta O10XiMiuHI MOKa3-
HUKH KPOBI MIJIOCIIHUAX KOPIB.

Mamepian i memoou 0ocnioxnceHv.

Jociiny mpoBOIHIIA B yMOBaX TOCIIO-
napctBa COI" «Caitanok» c. 3apir, Op-
JKHUIIBKOTO paiiony, [TonraBchkoi oOnacTi
Ha BUCOKOIIPOIYKTHBHIX KOPOBaX yKpa-
THCBKOT YOPHO-PsI00i MOJIOYHOT ITOPOJIH.
Jliis ToCTiKeHHS BIIOUPaCh KOPOBH
*KuBor0 Macor500-550 kr ta cepenHimM
HAJIOEM 3a TMornepeaHto jakraiiro 6000-
7000 xr MoJoka 3 xupHicTio 3,6-3,7 %.
VY rocmonapcTBi 3aCTOCOBYIOTH CTiHIIO-
BO-TIPUB’sI3HE YTPUMaHHS TBapHH.

Hocninai rpymu TBapuH (opMyBa-
JIY, BUKOPUCTOBYIOUM 0azy manux «Op-
CeK», 3a MPHUHLUIIOM TPYI aHaJOriB 3
ypaxyBaHHAM IOpPOAM, MOXOMKEHHS,
BiKY, )KUBOI MacH, CTaHy 3/10pOB’s, MPo-
JQYKTUBHOCTI 3a MOIEPEIHIO JIaKTAallilo
Ta (¢izionoriyHoro crany. TakuM YrHOM
Oyno copMOBaHO 2 TPy — KOHTPOJIb-
HY Ta JIOCIIHY, IO 5 TBApWUH B KOXKHIM.
KoHTpomnbHiii Tpyni KOPIiB 10 OCHOBHOTO
KOpPMY y BUIJISI/II KOPMOBOT KYJIBKH 10/1a-
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BaM (Hi310JOTIYHMNA PO3YMH, TOCIITHIH
— Ksarponan-Se. [Ipenaparu yBomm 3a
II’SITh JHIB JI0 3aIUIAHOBAHOTO OTEJICHHSI.
Binbip kpoBi 31iHCHIOBAIM BpaHIl
JIO TOJIBJI 3 SIpeMHOT BEHH B CyXi cTe-
PUIIbHI TIPOOIPKKM HA HACTYIHHU JCHb
micnst 3romoByBaHHs mpemapary. Kpos
BifcTOIOBajmacsd 3a KIMHATHOI TeMIle-
parypu 2-3 TOAMHM JAO YTBOPEHHS
3TYCTKY Ta BIIOKPEMIICHHS CHpOBAT-
ki. OTpuMaHy CHpPOBATKy LEHTPHU]Y-
rysamm 20 xB. BiguenTpudyrosany
CUpPOBAaTKy BiIOMpaid MINETKO Y
CTepwiIbHI MpoOipku. bioximiunuid Ta
(epMCHTATUBHUI aHaNi3 CHPOBATKU
KpOB1 MpoBOAWIM B Jlaboparopii Oio-
TexHoJyorii HauioHanbHOTO 1HCTUTYTY
paKy Ha aBTOMAaTHYHOMY O10XiMIYHOMY
anauizaropi Vitros-250 (CLLA) 3 BuKo-
pHCTaHHAM HaOopy peakTuBiB ortho-
clinicaldiagnostics (BenukoOpuranis).

Pesynvmamu 0ocnionceHHs
ma ix 062060peHHA.

Jlo oaHUX 13 OCHOBHHMX IOKAa3HHUKIB,
SKI XapaKTepu3yIOTh BIATBOPHY 37aT-
HICTh KOPIB, BIJHOCATH MIKOTEIbHHIM
Ta cepic-mepioan. 3a pe3yiabTaTaMu
HAIUX JOCIDKCHHD OYyJI0 BCTaHOBIIC-
HO, 1[0 Y JOCTIIHIN rpymi micis yBe-
JeHHs: npenapaty Kearponan-Se Tpu-
BaJICTh IMX IMEPIOAiB CKOPOTHIIACH HA
54 nHi NOPIBHSHO 3 IOTEPEIHIM POKOM
1 cTaHOBWJIA: cepBic-mepion — 72 jHi, a
MIKKOTENIBHUI —357 IHIB, 110 BiAIOBI-
JIa€ ONTUMAJILHUM TOKa3HUKaM. Takum
YUHOM, MOXKHA TPUIYCTHTH, 110 KBa-
TPOHAH-SE€ CIpHUse HOPMaJIbHOMY Tiepe-
0iry oTesieHHS, IPUCKOPEHIO 1HBOJIFOLIT
MAaTKH, MPUXOAY KOPIB B CTATEBY OXOTY
Ta MIABUIIEHHIO 1X 3aILIAHEHOCTI.

B ocTaHHi THXHI TIIBHOCTI B Op-
ra"izmi kopiB BifOyBaeTbcs psn ¢izio-
JIOTIYHUX 3MiH. B 1meii mepiog mBUIKO
3poCTaloTh MOTpPeOM IUIoJa Ta IHTEH-

CUBHO BiIOyBa€TbCs 1HILIIOBAHHS CHH-
Te3y MOJIOKA, IO MPU3BOAUTH A0 Pi3-
Koi 3MiHK MeTabomizmy [4]. Y 3B 43Ky 3
LIUM, U1 BCTAHOBJICHHS BIUIMBY Iperna-
pary KBarponan-Se Ha ¢i3ionoriuni Ta
0OMiHHI IIpoLlecH B OpraHi3Mi B OCTaH-
Hi ITSITh JIHIB TIEPEJ OTEIICHHSIM, Oynn
MPOBeJIeHI O10XIMIYHI JTOCIIJKSHHS CH-
pOBaTKH KpoBi. Pe3ynbratu qociiaKeHb
HaBeJIeHH1 y Ta0ymi 1.

AHaniz 3MiH MeTaboJIiYHOTO IIPO-
(buTI0 TATOCTITHUX TBAapUH TOKA3ye,
10 Y KOPiB IOCIiHOT TPYIH Micys yBe-
neHHs npenapaty Ksarponan-Se mijgBu-
IIUBCSl piBeHb cedoBuHU HA 5,0 %, Ta
3HU3MJIACh KOHIEHTpAIlisl 3arajibHOTO
Oinka Ha 2,6 % MOPIBHSAHO 3 KOHTPOJIb-
HOIO TPYIHOIO.

Taki 3MiHM MOXYTb CBIIYUTH TIPO
y4acThb MIKpOENEMEHTIB Tpenapary B
0OMiHHHX Mpolecax Ta iHTeHcupikawii
HUMU OUIKOBOro OOMiHY B OpraHizmi
TBapHH.

Baxxmeum MeTabommiToM, SKUi pu-
iiMae y4acTb y peryJssiiii BiATBOPIOBaIIb-
HOi (yHKLI] TBapUH Ta € 1HIUKATOPOM
JinigHOro OOMiHY B IX OpraHi3Mi € xoie-
crepon. Tak, y TBapuH AOCIIIHOI TPynu
e MOKa3HUK BIPOTIMHO 3HHM3HMBCS Ha
34,8 % (p < 0,01). Takox ciiz BigMiTH-
TH TEHICHIIi10 3HKeHHs Ha 10 % piBHA
TPUDIILEPUAIB MOPIBHSIHO 3 KOHTPOJb-
Hoto rpymoro. [lonepenHiMu 10CiKeH-
HsIMU Oyno BCTaHOBJICHO, o KBsarpo-
HaH-Se BIUTUBA€ HA CHHTE3 CTEPOITHUX
ropMoHiB. ToMy MOJKHA IPHUITY CTUTH, 1110
3MEHIIIEHHS KOHIICHTpALlil 3arajlbHUX Ji-
Mi/1iB Ta XOJIECTEPOITy Mepesi OTEICHHSIM,
MOKITUBO, TIOB’sI3aHE 3 BUKOPUCTAHHIM
iX Ha cHMHTE3 CTepoiqHMX ropMoHiB. Bcei
1HIII TOKAa3HUKU O10XIMIYHOTO CTarycy
TBapWH Malli He3Ha4Hi 3MiHU 1 BiJIOBi-
Jamu (izionoriuniit HopwMi [1].

3a xiMmiyHOIO Oya0BOIO (hepmeH-
TH — 11e OUIKH, sIKI MAlOTh KaTaJiTHYHI
BIIACTMBOCTI 1 TNPHCKOPIOIOTH XiMiuHi
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1. Bioximiuni 3Minu B opranizmi miggocainnux TBapuu (n =5)

I'pynu
Hokazanku KontponsHa Jocnigna
M+m G Cv M+m G
Cv
CeuoBHHa, 5,1£0,5 0,87 17,09 |5,37+0,19 0,32 5,99
MMOJ / T
Kpearunim, 71,33+£754 13,05 |18,3 74,33+7,69 13,32 17,91
MMOJ / T
3aransnuii 6iok, | 73,27+1,76 3,05 4,16 71,3£3,15 5,46 7,66
r/n
AnsOyMiHH, T / 1T 38+1,23 2,13 5,6 36,27+1,63 2,83 7,8
Ino6yminu, v/ 11 35,27+1,38 3,89 6,77 35,03+1,87 323 9,23
AnsOyminu / 1,07+0,05 0,09 8,66 0,95+0,13 0,22 23,49
100yITiHKA
CeuoBa kuciora, | 208+104,58 181,13 | 87,08 |[197,33+48,17 |83,43 42,28
MMOJb / J1
Xomectepo, 3,53+0,12 0,21 5,89 2,3+0,31%* 0,53 23,01
MMOJIB / JT
Tpurminepuim, 0,3+0,15 0,26 88,19 |0,27+0,09 0,15 57,28
MMOJIb / JT
Mpumirka: ** p <0,01— mopiBHIHO 3 MTOKa3HUKAMU KOHTPOIBHOI IPyIH
2. @epMeHTATHBHI 3MiHN B OpraHizMi miiocaiTHUX TBapUH
Tpynu

[Mokazuuku KonTponbHa Jocnigna

M+m G Cv M=+m G Cv
AnAT,U/L 2533+203 | 3,51 13,86 22 +231 4,0 18,18
AcAT,U/L 80 + 7,64 13,23 16,54 | 71,67+1,76 | 2,89 4,03
g-‘y/”g*a bocdarasa, | 5067 674 | 1168 | 23,05 | 115+31,89 | 5437 | 47,28

nporiecu. B opraHiaMi TBapuH BOHH
3a0e3Meuy0Th OpraHi3oBaHy MOCHiI0B-
HICTh MpoIEeCciB 0OMIHY PEYOBHH, SKHMA
TICHO TIOB)s3aHUN 3  (Hi310JIOTIYHIM
cranoM TBapuH [5]. OCKUTbKM Tpera-
par KsarpoHaH-Se ckiamaeTscst 3 Mi-
KPOEJIEMEHTIB, sIKI 0COONHBO B (opmi
HAHOKapOOKCHJIATIB € Karaji3aropaMu
¢depmenTiB. Mu pocnigumu depmenra-
TUBHI 3MiHU Y CHPOBATII KPOBI IiJI0-
CIITHAX KOPIB.

OTpuMaHi HaMH JIaHi CBIYaTh, 10
BIpOTIAHUX 3MIiH aKTUBHOCTI (pepMeH-
TIB y pO3pi3i TPyI HE CIOCTEPIraiock.
[Ipore ciig BIAMITUTH, IO Y AOCIIi/I-
HIl TPyIi KOpIiB aKTUBHICTh allaHiHa-
MiHOTpaHc(epasu Ta acmaprarami-
HOTpaHcdepasu 3HU3WIACH TOPIBHIHO
3 KOHTPOJIBHOIO TPYIOK BiAMOBITHO
na 10,4 ta 13,1 %. Toxi sk aKTUBHICTh
nyxHOi Qocdarazu, HaABIAKY, IiJABH-
munachk Ha 44,0 %.
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Bucnosxu i nepcnexmueu.

Buxozs14i 3 BHIIIE OMICAHUX PE3YITb-
TaTiB JOCITIPKEHb BCTAHOBICHO, IO
nepopaibHe BBEICHHS Tpernapary Ksa-
TpoHaH-Se y n031 10 mit 3a ATk THIB
0 OYiKyBaHOTO OTEJCHHS ITO3HTHBHO
BIUIMBA€E HA Mepedir OTENCHHS Ta MiCIs
OTEJIFHOTO MEPIOAy CTUMYIIOE IMOKa3-
HUK{ BIITBOPHOI 3[aTHOCTI, MPO IO
CBITYUTH CKOPOUYCHHSI TPUBAJIOCTI Cep-
Bic mepioxy Ha 54 mui. Kpim Toro, mpe-
napar iHTeHcu(ikye OLIKOBHH OOMIH
B OpraHi3Mi MiJJOCTIIHUX TBapWUH Ta
CHpuUsi€ BIPOTIIHOMY 3HM)KEHHIO BMicC-
Ty xonectepony Ha 34,8 %. B noxanb-
IIMX JOCTIDKEHHSAX CJIiJ] BCTAHOBUTH
MeXaHI3MHU MPOJIOHTaLii MO3UTHBHOTO
BIUIMBY TICIISl 3aCTOCYBaHHS IIpenapary
KBarponan-Se Ha BiITBOpPHY 37aTHICTb
KOpiB Ta MpoaHalli3yBaTH TOPMOHAJbHI
3MiHH B IX OpraHi3Mi.
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Abstract. Breeding reproductive ability of cows is a very complicated and extremely topical

problem in livestock breeding today. The most important and critical period for animals’ health is

the transition period. This is a transitional period which causes an imbalance in the neurohumoral

system, metabolic and physiological changes that affect the further productivity of animals and

their reproductive performance. Therefore, the aim of our research was to study the effect of Qua-

tronan-Se preparation on the reproductive ability and biochemical parameters of blood of experi-

mental cows. Experiments were conducted at "Svitanok" PF on cows of Ukrainian black-and-white

milk breed. Was formed 2 groups — control and experimental, with 5 animals in each. In a control
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group of cows a physiological solution in the form of a stern was added to the main feed, in experi-
mental — Quatronan-Se. Preparations were used in five days before the planned calving.According
to the results of our research, it was found that in the experimental group after the use of the
Quatronan-Se preparation, the duration of these indicators decreased by 54 days compared to the
previous year. Analysis of changes in the metabolic profile of experimental animals shows that the
indicators of cows of the experimental group after the use of Quatronan-Se preparation increased
in the level of urea by 5,0%, and the concentration of total protein decreased by 2,6%, compared
with the control group. In addition, the level of cholesterol of experimental animals decreased by
34,8% (p <0,01). It should also be noted that there is a 10% decrease in triglyceride levels compared
with the control group. All the other indicators of biochemical status of animals had minor changes
and corresponded to the physiological norm.Therefore, the use of Quatronan-Se in a dose of 10
ml in five days before the expected calving positively affects the course of calving itself, and the
post-period; and stimulates reproductive performance.
Keywords: cows, Quatronan-Se, transition period, urea, milk production, enzymes
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AHomayia. B pobomi o6rpyHmoeaHo HeobxiOHicMmb KOHMPOsO AKOCMI CUPOBUHU,
KiHYyeso2o npodykmy i lio2o 6ezneyHocmi. [pobaema 6e3neyHocmi 8iMmyuU3HAHUX PUBHUX
npodykmis peaynoemocsa CaHlliH 3a padom MoKasHUKie, 8 momy 4ucsni 3a biono2iyHo
OKMUBHUM OMIHOM — 2icmamiHOM, HG HOKOMUYEHHSA AKO20 8raUBaE MiKpobionoziyHa
Yucmoma 8uxiOHOI CUPOBUHU, pexcumu 36epieaHHs, KinbKicmb 2icmuduHy y CUpOBUHI,
YMOBU 36epieaHHA CUPOBUHU | 20mo8oi MpodyKUuii.

Jna 3abes3nevyeHHs eapaHmiliHoeco mepmiHy 36epieaHHA ma eupobHUUMEA €eKo-
pubonpodyKuii e pobomi MpPonoHyeMosCa 8UKOPUCMO8y8amu npodyKkmu 60xCinbHUUMEa,
30Kpema, MeOd HamypanbHuli. BiOmiyeHo OouinbHiICMb BUKOPUCMAHHA  Medy
8 PI3HOMQHIMHUX Xap4yoBux, MiKYyB8AAbHUX i KOCMemMUYHUX rpodykmax. [ocnioreHo
8raue rnpooykmis 6GOMCiAbHUUMBA HA YyMeEopeHHA bi02eHHUX amiHie y Xap4yosux
MPoOyKMax, @ MAKOX AHMUOKUCHIO8AbHA | 6aKmMepuyudHa Ois.

BcmaHoeneHo, wo 3acmocy8aHHA Mmedy 8 AKOCMI MpUPOOHO20 KOHCep8aHmy 0038015€
8r1/UBAMU HA HAKOMUYEHHS 2icmamiHy (y KOHMPOsbHUX 3paskax emicm 2icmamiHy
suwuli malixe 8 mpu pasu ropieHAHO 3 eKcriepumeHmansHumu). ocniomceHo, wo
8 eKCrepuUMeHmMasbHUX 3pA3Kax 3 MEOOM MPAKMUYHO He 8i06Y8aEMbCA OKUCHEHHS Ainidis.

Knw4oei cnosa: bezneyHicme pubonpodyKyii, cicmamiH, med HamypaneHul, npe-
cepsu, NoniKoMnoHeHMHi nacmu

* HaykoBuit KepiBHUK — JIOKTOp TEXHIYHHX Hayk, mpodecop bezycor A.T.
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Axmyanvnicme.

OpmHi€l0 3 MPIOPUTETHHX TIPOOIEM
JieprKaBH € Oe3IeKa MPOIOBOILCTRA. ToMy
B OCTaHHI POKH BHPOOHUKH XapudOBUX
MPOYKTIB MPHIUIAIOTE BCEe OUIBII cep-
HO3HY yBary MATaHHSM KOHTPOJIO SKOCTI
CHPOBHHH, KIHIICBOTO IMPOAYKTY 1 HOro
Oe3neynocTi. Kopekitist parioHy JrOauHA
BIJIMTOBIZTHO JI0 HAYKOBO OOIPYHTOBAHHX
BUMOT TeOpil 30aIlaHCOBAHOTO 1 aJIeKBaT-
HOTO Xap4yBaHHS 1 3 ypaxyBaHHsM (hi3i-
OJIOTIYHHUX OCOOJMBOCTEH OpraHizMy €
MPIOPUTETHAM HANPSIMOM Y BHPIIICHHI
po0eMu 3a0e3reueHHsI TOBHOIIIHHIUMU
MIPOAyKTaMu HaceneHHs [1].

3a nanumu AO BOO3 Bum00yTOK
rizpoOioHTiB y mnepcrnektusi gao 2025
POKy 3pocTarume. 3rilHO 1aHUX BUPOO-
HULTBO XapuoBOi MPOLYKIIil 3 CHPOBUHH
BOJIHOTO TOXOJDKEHHSI 3pOCTaTUMe Ha
20 miH T 10 2025 p. nopiBHsHO 3 2017
poxom. [Tpobnema Ge3neuHOCTI BiTUN3-
HSHUX PUOHUX MPOLYKTIB PErylIO€ThCS
CanlliH 3a psaoM MOKa3HUKIB, B TOMY
YyHuCcii 3a 010I0T1YHO aKTMBHUM aMiHOM
— rictaminoM. HakonuueHHs rictaminy
XapaKTepHO Il TaKUX BHIIB pHUO, SIK
CKyMOpis, JI0COCh, TyHEIlb, CTaBpUaa i
iHIIi. BcTaHOBICHO, 110 HA HAKOIIMYCH-
Hs1 O10T€HHUX aMiHIB BIUIMBA€E MiKpoOi-
OJIOT1YHA YHMCTOTA BUXITHOI CHPOBUHH,
pexxuMu 30epiraHHs, psa TEXHOJIOTiy-
HUX YUHHUKIB, KIJTbKICTh TICTHJIMHY B
TKaHUHAaX puOU, YMOBHU 30epiraHHs cu-
POBHHH 1 TOTOBOT NpoAykKii [2, 3].

Haii6inbm nommpenuit crocid nepe-
poOku puOHM B Xap4oBi MPOLYKTH — BHU-
POOHHMIITBO COJIOHOT PHOOTIPOMYKIIIT, a
came nipecepsu. bararbMa aBropamu 0yIno
BCTAaHOBJICHO, 110 3a J103PiBaHHS COJICHOT
pudonpoayKiii BiAOyBa€TbCS HAKOIH-
yeHHs ricraminy [4]. ns perymoBaHHS
BMICTOM OiOreHHHX aMiHiB MPONOHYETh-
csi 30epiraHHi 3a MaKCUMalbHO HHU3b-
KUX TeMIleparypax, pEKOMEHIO0BaHUX

Jutst conenoi pudbu (Bix - 8 g0 0 © C) abo
JIOaBaHHA KOHCepBaHTIB [5]. YV 3Bys3-
Ky 3 BHCOKOIO LIIHOI Ha EHEProHOCIi,
TOPrOBEbHI MEpexi, SIK MPaBHUIO, JUIS
30epiraHHsl IPecepBiB BUKOPHCTOBYIOTh
MOMIpHI TO3UTUBHI TeMIepaTypu Bin 4
Jo 6 °C. Lleit ¢akTop iCTOTHO CKOpoUye
TepMiHU 30epiraHHs, OCKUIBKY BEJIUYHHA
OJIHOTO 3 0apyepiB 3HIKYETHCS, 110 TPU-
3BOIUTS J0 IIBUAKOTO Mepe3piBaHHs Mpe-
CEpBIB Ta MIKPOOiOIOTiYHOIO MCYBaHHL.

CrorofiHi Bce OUIBLIOTO PO3MOBCIO-
JUKCHHs HaOyBa€e HOBHH HampsM yao-
CKOHAJICHHSI Xap4OBUX MPOIYKTIiB — 30a-
TaueHHs X KOPHCHUMHU Je(ilUuTHUMU
HyTpieHTaMu. [IepCreKTUBHIM y TEXHO-
JIOTi1 pUOHUX MPOYKTIB MOXe OyTH BUKO-
PHCTaHHS My HaTyPaJIbHOTO, SIK TOTYXK-
HOTO JpKepesia eCEeHIIAbHUX HYTPIEHTIB
Ta JIOIATKOBOTO 0ap’epHOTro (hakTopy BifJ
TICyBaHHsI pUOHUX IIPECEPBIB.

Amnaniz ocmannix 0ocrionceno
ma ny6nikauiii.

VY mpansgx 6ararboX BITYM3HSIHHX Ta
3apyOi’KHUX aBTOPIB BHCBITJIICHO IILIIO-
111 BIACTHBOCTI Meny. BctaHOBIICHO, 1110
Mej1 € 010JIOTTYHO AKTHBHUM TIPOTYKTOM
POCIMHHO-TBAPUHHOTO  MOXO/KEHHS,
OaraTMii Ha I[iHHI XIMIYHI CITOJYKH,
Mae OaKTEpUIMIHY Ta CTUMYJIHOIUY
JII0, CIPHUSiE BHUBEJCHHIO TOKCHHIB 3
opranizmy [6]. BiomoriuHa akTHBHICTH
MPOAYKTIB OKITBHHUIITBA MOSCHIOETHCS
(heHOJBPHUMHU CIIONYKAMH, TAKHUMH SIK
(GraBOHOINM, IO TPUTHIYYIOTH IEpe-
KHUCHE OKHUCJICHHS JIMiIiB, aKTUBHICTh
(hepMEHTHHX CHCTEM, BKIIOUAIOYH I[H-
KJIOOKCUTEHA3y Ta JIMOKcUreHnasy [7].

IMpoaykTn  OKUTHHUIITBA  BUKO-
PHUCTOBYIOTHCSI Y MEAMIIMHI Ta KOCMe-
tojorii [6, 7]. Lupokoro po3moscio-
JUKEHHST HaOyJl0 BUKOPUCTAHHS MEAy y
MOJIOYHOKUCIIIM TMpoayKuii: Horyprax,
HanosiX, CUPKOBHX Jieceprax [8].
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3acTocyBaHHS MPOMYKTIB OIKUTH-
HULTBA Y BUPOOHUIITBI COJEHOI pHOHOI
Ta 1KOPHOI TPOJIYKIII — allbTepHATHBA
CHHTECTHYHAM KOHCEPBaHTaM, IiIPYHTS
UL BUPOOHHIITBA €KOOE3MEYHOI, opra-
HIYHOT TPOIyKIi. 3acTOCYyBaHHS iX y
CKJIaJIi POTYKTIB 13 TAPOOIOHTIB CIIpHs-
TUME BUPIIICHHIO aKTyaJIbHOI PoOIeMu
Cy4acHOi puoOonepepoOKH — CTBOPEHHS
TEXHOJIOTi HOBHX HATypalbHHX MpO-
IYKTIB, SIKI MAIOTh ITiJBHIICHY XapuoBY
Ta OIOJIOTIYHY I[IHHICTh, MOMOBXCHUI
TepMiH 30epiranHs, 0e3 3acTOCyBaHHS
CHHTETHYHUX KOHCEPBAHTIB.

Mema 0ocnidicenns — BIIUB METy
HATYPaJbHOTO Ha TOKa3HHUKH SIKOCTi Ta
6e3neyHocTi cosieHoi puOHOI Ta IKOPHOL
MIPOAYKIII.

Jist MOCSATHEHHS ITOCTABICHOI METH
Oynu BU3HAYEHI HACTYNHI HAyKOBi
3aBIaHHs: OOIPYHTYBaTH MIOIIJIBHICTH
3aCTOCYBaHHS MeNy HAaTypajibHOTO Yy
TEXHOJIOT1i coleHOi puOHOT Ta 1KOpHOI
TPOIYKIIi; TOCIIANTH BIUIUB MEIy Ha-
TYpaJbHOTO Ha YTBOPCHHS OIOTCHHUX
aMiHIB Ta 3MiHy MIiKpOOiOJIOTTUHUX
MOKA3HUKIB Y PHOHHUX MPOJYKTaX; I0-
CIIJIATU BIUIMB MEIy HATypalbHOTO Ha
MPOLECH OKHCHEHHS JIMigiB pHOHUX
MIPOIYKTIB.

Mamepianu i memoou
00CTTiOHCEHHST.

OO0»EeKT HOCHIIKEHHS — TEXHOJIOTIsS
COJICHOT pUOOTIPOIYKIIIT Ta MacTOMO/i0-
HOT 1IKOPHOT pUOHOT MPOAYKIIT 3 MEIOM
HATypaJbHHUM.

TIpenMeT AOCTIKEHHS — MEJT HATY-
panbHUM, SIKUH OyJI0 3aKyIUICHO Yy Me-
pexi ekomapkeTy «[IpoBaHCy, mosikoM-
MOHEHTHA IKOpHA IMacTa, MOCIiIKCHHS
BIUIMBY TPOJYKTIB OJDKUIBHUIITBA Ha
YTBOPEHHS TiCTaMiHy, Ha 3MiHy MIKpO-
010JI0T1YHUX TMOKAa3HHUKIB TOTOBOI MpO-
JUYKITIT.

Y poboTi BHUKOPHUCTAHO CTAaHAAPTHI
METOM JOCTIKEHHS:  (pi3HKO-XIMiuHi,
MikpoOionorivHi, GoToMeTpUIHII MeTOx
BU3HAYCHHS MaCOBOT YACTKH TiCTaMIiHYy.

Pesynvmamu docnionenns
ma ix 062060peHHA.

BpaxoByroun akTyanbHICTH BHPOO-
HUITBA MPECEPBIB  MPOJIOHTOBAHOTO
TEepPMiHy 30epiraHHs 3a pPaxyHOK BHKO-
PUCTaHHS TPOAYKTIB OJDKITHHHIITBA,
OynM MiATOTOBICHI MOJENBHI 3pa3Ku
MpecepBiB 31 CKyMOpii amIaHTHYHOT Ta
MOJTIKOMIIOHEHTHUX TacT, Ha OCHOBI
IKpH TIPiCHOBOAHOT PHOM.

[lokpamieHHIO ~ CMaKO-apOMaTHY-
HUX BJIACTUBOCTEW TOTOBOI MPOIYKIIil
CHPUSIOTH COYCH 1 3aJUBKH. 3TiTHO
30ipHHKA TEXHOJOTIYHUX I1HCTPYKIIH
JI0 CKJaay HOpecepBiB BXOAATb Oili-
Hi, MapuHaJHI, TipYWYHI, MalOHE3HI,
(PYKTOBO-STIAHI 3aJHBKH, IO TO3BO-
JS€ TMiIKPECTUTH KIaCU4YHI OpraHo-
JENTUYHI BIaCTUBOCTI a0 HagaTH He-
3BUYAlHI MKAHTHI BIATIHKA CMaKy Ta
apoMmary 3 METOI0 3aJ0BOJICHHS IOTPed
BUMOIJIMBHUX CIIO’KMBaYiB.

g 3a0e3nedeHHs] KOHCEPBYIOYOTO
edekry mix yac 30epiraHHs 10 npecep-
BiB JOalOTh KOHCEPBAaHTHU. 3 METOIO
3a0e3neueHHs 0ap’epHOro eexTy i pe-
TYJIIOBaHHS BMICTY TicTaMiHy 10 CKJia-
Jly TIpeCepBiB MPONOHOBAHO BBECTH MEJI
HaTypaJbHHM.

B sikocTi KOHTPOJIBHOTO 3paska J0-
CIIJDKYBaJIM MOJIENb TIPecepBiB 0e3 J0-
JaBaHHS KOHCEPBAHTY.

TexHonoris puOHUX MAcT Ha OC-
HOBI 1KpU TOBCTOJIOOMKa Tependavae
COJIIHHSI CyXHM CIIOCOOOM JI0 MacoBOi
yacTKu KyxoHHOI comi 10 %, Tepmiune
00po0bnenns 3a remnepatypu 70°C; ro-
MoOTreHi3alito Tpusaiictio 10 XBUIMH
3a mBuakocTi 3000 xB!, 1m0 00ymMoB-
JIOIOTh HEOOXiHY ii CTPYKTYpY, AKICTh
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Ta Oe3MeKy B TEXHOJIOT1l pHOHHUX MAacT,
3MIITyBaHHS 3 KOMIIOHCHTAMU peIlell-
Typy 1 MIATOTOBKY OBOYiB. MeTomom
MaTeMaTHYHOTO MOJICIIOBAHHSI PO3-
poOJIeHO pelenTypHUil ckian puOHOT
macT: ikpa ToBcTONoOmKa — 40 %,
¢bapm pubHUit — 15 %, omis coHsm-
HuKoBa padinoBana — 25 %, oBoueBi
KoMmnoHeHTH 8,5-9 %, pemra — cma-
KO-apOMaTUYHI KOMIIOHEHTH 1 MeJ Ha-
TypaJbHUM.

[lependauyBanuii TepMiH 30epiras-
HS MAcTOMOMIOHMX TMpecepBiB 3 n0/a-
BaHHSIM KOHCEPBAaHTY OE€H30aTy HaTpPito
ckiagae 2 wicsui, Ui MpecepBiB y
coycax — 2-3 Micdli 3a TeMmIeparypu
Bix 0 no - 8 °C. Aze y pa3i 30epiranus
MPECepBiB y TOPTrOBEIFHUX Mepexax
3 MO3ULINA €HeproeKoOHOMIi MiATpUMYy-
€ThCS TIOMIpHA MMO3UTHBHA TEMIICPATy-
pa 4-6°C.

3a BIACHUMH JOCIHIKEHHSMH, 3a
TaKUX yMOB TE€PMiH 30epiraHts Iporno-
HOBaHOI IMacTH 0e3 JolaBaHHs KOHCEp-
BaHTIB ckiagae 12 ni0, a mpecepsiB y
coycax — He Oinbie 10 ai0.

Pesynbrati  HOCHIIKCHb  BILIHBY
Melly HaTypaJbHOTO Ha HAKOIIMYCHHS
rictamiHy HaBeJieH1 B TabmuIi 1.

ExcrniepuMenTaibHi J1aHi MOKa3yloTh
aKTyaJIbHICTh Ta e(EeKTHBHICTH 3acTO-
CyBaHHS MeJy B TEXHOJOrii pUOHHX
MpecepBiB, OCKUIbKM 3aBASKH OaxTte-
PHULUIHAM BIACTHBOCTSIM MEIy HE Bifl-
OyBa€eTbCs MiKpOOIOJIOT1YHOIO ICYBaH-
HS pUOOINPONYKTIB 1 He BiAOyBaeThCs
3HAYHOTO HAKONMWYEHHs ricraminy. [lo-
YaTKOBUII BMICT TiCTaMiHy Y KOHTPOIIb-
HUX 3pa3kax ckiaB 33,32 mr / kxr mis
MOJIeTIi MpecepBiB y MeEIOBOMY COYCi
ta 10,20 Mr / Kr — 1j1s1 MOJZIEJIi TacTOmO-
niOHMX ikopHUX TpecepBiB. Ha 12 100y
BMICT TicTaMiHy Y KOHTPONBHHX HOCST
Mailke TPaHUYHO JOIyCTUMOTO 3HAYEH-
Hs 98 Ta 79 mr / kr, BignosigHo. Jlocoi-
JUKEHHSI BMICTY TiCTaMiHy B IIUX 3pa3Kax
MIPUMTUHMINA, OCKUIBKM HE BiIIOBiaIH
BUMOraM O€3MeYHOCTiI 3a MiKpobioso-
rYHUMHU TOKasHuKamu (2,5 % 10° ta
5,4 x 10°KYO/r BignosiaHo). He3naune
3MEHILICHHST BMICTY TICTaMIHY Y MOJICITb-
HUX TIpecepBax MOXKHA TTOSCHHUTH YacT-
KOBOFO B3a€MOJII€I0 BITHOBHHUX CaxapiB 3
YTBOPIOBAaHHMH aMiHAMH.

Pesynprati mociiukeHb Oe3meYHO-
CTI puOHMX TIpeCcepBiB B Ipoiieci 30epi-
TaHHS 32 MIKpOOIOJIOTIYHIMH TTOKa3HH-
KaMH TIpe/ICTaBJICHI B TaONuUII 2.

1. locainzkeHHs1 BINIMBY Me/ly HATYPAJILHOI0 HA HAKONMYeHHs ricraMiny
B puOHux npoaykrax (n =3, p <0,05)

Tepmin 30epiranus, 1i0

OCITIDKYBaHHI 3pa3oK
Hocniziy P 3pasku

CBDKOHpI/Il"OTOBaHl 7 12 21 30

Bwicr ricraminy, Mr/kr

IKOPHHUX MPecepBiB

Konrpoms 1* 33,32 82 98 - -
KouTtposns 2** 10,2 69 79 - -
Moex, npecepsi y 33,32 3321 | 33,12 | 33,00 | 33,00
MEI0BOMY COYCi

Moyienb acTonoMI0OHIX 102 10.1 10.00 99 93

mpecepBiB

* — KOHTPOJIb MOJIEN TPecepBiB y coyci; ** — KOHTPOIb MO MacTONOMIOHNX IKOPHHUX
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2. 3minu MiKkpoOioTOriYHNX MOKA3HUKIB pUOHUX MpecepBiB B npoieci
X0JI0AWILHOTO 30epiranns (n =3, p < 0,05)

TepmiH 30epiranusi, 1i0

CBixKOTIpUTO- 7 12 21 30

oci, BaHMI 3pa3oK .
Hocmizxy P TOBaHi 3pa3Ku

KMA®A=M, KYO/r

IKOpHHX MpecepBiB

KOHTpOJb 1* 1,8x102 3,5x104 | 2,5x105 - -
KOHTpOIb 2% 2,4x102 8,5x104 | 5,4x105 - -
MOZEIIE IPECCPBIB Y 1,4x102 78102 | 9,9x102 | 0,8x103 | 1,8x104
MCEI0BOMY COYC1

MOZeIIh MaCTONORIGHMX 2,2x102 6,1x102 | 2,1x103 | 74x103 | 6,1x104

mpecepBiB

* — KOHTPOJIb MOJET IPecepBiB y coyci; ** — KOHTPOIb MOJENI MaCTONOAIOHNX IKOPHUX

3. 3MiHU NEPOKCHIHOTO YHCJIA ;KUPY B Mpoleci 30epiraHHs NpoayKTiB
(n=3,p<0,05)

TepmiH 36epiranns, 1i0

JocnipKyBaHuii 3pa3ok apaski

CBDKOIPUTOTOBAaHI

7 12 21 30

[epoxkcuHe ncio xupy, Mmois (1/2 O)/kr

IKOpHUX IIpecepBiB

KOHTpOJIb 1% 0,3 43 8,8 - -
KOHTpOJIb 2%%* 0,5 3,5 7,2 - -
MOJIeITh IPECEPBIB y 02 0.9 1.8 2.7 3.1
METOBOMY COyCi ’ ’ ’ ’ i
MOJIE/Ih MTACTOMOMIOHUX 0.5 1.9 34 43 5,5

TIpecepBiB

* — KOHTPOJIb MOJIETII TPecepBiB y coyci; ** — KOHTPOJIb MOJENi MacTOMOAIOHUX IKOPHHX

Hopma kinmekocti MA®AEM st
npecepBiB 3 po3idpaHoi pubu y coycax
— 2x10°KYO / 1, nus macTornomioHux
npecepsiB — 5x10°KYO /1.

Pesynbrari 10CHiKEHb IOKAa3yIOTh,
1o KiibKicTh MADAHM y npecepsax 3
po3ibpaHoi pubu y coycax Ta mactoro-
JIOHMX TIpecepBax y mpoiieci 30epiras-
HSI HE [IEPEBUIILYE BCTAHOBJICHI HOPMH.

IIporikanHs NpOIECiB OKUCHEHHS
JIMITIB Ha MOYATKOBUX CTaIisIX Xapak-
TEpU3ye€ MEPOKCHUIHE YUCIIO.

JuHaMIKy HAaKOIMYCHHS IMEPEKUCIB
1 TiIPOTIEPEKUCIB B IIpOLECi 30epiranHs
MPOIIOHOBAHUX TPOAYKTIB HABEICHO y
Tabmwmmi 3.

3 eKCIIePUMEHTAIBHUX JaHUX BUIHO,
10 TPOLIECH OKUCHEHHS JKUpYy OUIbII
IHTEHCUBHO MPOTIKAIOTh Y KOHTPOIEHHX
3pa3kax i Ha 12 100y 30epiranus ckiajia-
101b 8,8 Mmoib (1/2 O) / xr i 7,2MMoOITB
(1/2 O) / xr, BiOIOBITHO, IO TPAKTUIHO
BIJINIOBiJIa€ BCTaHOBIIEHI HOpMmi — 10
MMoJIb (1/2 O) / kr xupy.
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B excnepuMeHTaNBHHX 3pa3Kax Mo-
NETBHAX TPECEPBIB Y MEIOBOMY COYCI
3HAUCHHs] MEPOKCUIHOTrO uyucia Ha 30
o0y 30epiranHs ckiagae 3,1 MMoIb
(1/2 O) / kr xxupy, a y MOAEISIX TACTOIO-
JUOHUX IKOPHHUX TPECEPBIB — 5,5 MMOITB
(1/2 O) / xr x)upy, MO MIATBEPIAKYE aH-
THOKCHJIAHTHI BJIACTHBOCTI MeEny, SKi
3a0e31euyroTh (pIaBOHOIIH.

Bucnosexu i nepcnexmuséu.

TeopernyHo OOIrpyHTOBaHO Ta
SKCIIEPUMCHTAIFHO  HiATBEPIKCHO
JOIIBHICTh Ta ¢(EKTHUBHICTh 3aCTO-
CYBaHHS MeIy HAaTypajIbHOTO Yy TeX-
HoJIOT1i coJIeHOi pUOHOTI Ta IKOpHOT
MPOTYKIIIT.

BcranoBieHo, mo 3acToCyBaHHS
MeIy B TEXHOIOTII pHOHHX IpecepBiB
JI03BOJISIE PETYIIOBATH BMICT TiCTaMiHy
Ta MIKpOoOi0JIOTi9HY OC3IEUHICTh B TIPO-
neci 30epiraHHs 3a MOMIPHHUX TTO3UTHB-
HUX TeMIeparyp.

B pesymbrari gocmipkeHHS  Iie-
POKCHJIHOTO YHCTa KUPY PUOHHUX MpO-
JYKTiB, BCTAHOBJIEHO, 1110 B €KCIIEpUMEH-
TaJbHUX 3pa3kax 3 MEIOM MPAKTUYHO He
BiJ10YBAETHCSI OKUCHEHHS JIITTIJTiB.

Ha migcraBi oTpuMaHuX pesysbra-
TIB BU3HAYMJIM [UISIXU TOAAIBIINX JI0-
CIIJPKeHBb: pO3poOUTH OaloBy ILKATy
1 3M1CHUTH OPTaHOJENTUYHY OLIHKY;
BU3HAYUTH IHTETPATbHUNA TOKA3HUK
SIKOCT1 pO3pO0OJIeHUX TIPecepBiB; BU3HA-
YUTU PALiOHAIBHY YacTKy MeEAy s
3a0e3reueHHs] rapMOHIHHOTO CMaky 1
MIEBHOTO TEepMiHy 30epiranus 6e3 gona-
BaHHS CUHTETUYHHMX KOHCEPBAHTIB; BU-
3HAYUTH XapyoBY 1 010JI0T1UHY LIHHICTD
OTPUMAHUX MIPOAYKTIB.
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INFLUENCE OF NATURAL HONEY ON SAFETY INDICATORS OF FISH PRESERVES AND
PASTES. ANIMAL SCIENCE AND FOOD TECHNOLOGY, 10(1): 45-46.
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Abstract. The article deals with the need to control the quality of raw materials, final prod-
ucts and their safety. The problem of the safety of domestic fish products is regulated by SanPiN
(Sanitary Rules and Norms) by a number of indicators; including the biologically active amine
— histamine, the accumulation of which is influenced by the microbiological purity of the raw
material, storage regimes, the amount of histidine in a raw material, the conditions of storage
of raw materials and final products. In order to provide a guaranteed period for the storage and
production of eco-fish products, one is recommended to use natural honey. It is noted the expe-
diency of using honey in various food, medical and cosmetic products. Experimental data show
the relevance and efficiency of honey application in the technology of fish preserves. It has been
found, that the use of honey as a natural preservative can affect the accumulation of histamine
(the histamine content exceeds almost three times in control samples, as compared with experi-
mental ones). The results of studies on the change of microbiological parameters in the process of
refrigerated preservation of fish preserves from disassembled fish in sauces and paste preserves
show that the number of mesophilic aerobic and optionally anaerobic microorganisms does not
exceed established norms. It has been found, that practically no lipid oxidation occurs in experi-
mental samples with honey.

Keywords: safety of fish products, histamine, natural honey, preserves, multicomponent pastes
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ECOLOGICAL AND TECHNOLOGICAL ASPECTS
OF THE CULTIVATION OF COMMERCIAL YOUNG BLUE
FOX (VULPES LAGOPUS) WITH DIFFERENT METHODS
OF WATERING
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Vinnitsa National Agrarian University
M. G. POVOZNIKOV, Doctor of Agricultural Sciences, Professor
National University of Life and Environmental Sciences of Ukraine
E-mail: Tatjana.Melnikova@ukr.net, povoznikov@i.ua

Abstract. Water quality is one of the main conditions for the normal functioning of
living beings. The use of alcohol plays an important role in the commercial cultivation of
farm animals. The production of clean livestock products directly depends on the sanitation
and hygiene of its technological units. Therefore, the study of ecological and technological
aspects of drinking farm animals is relevant and carries elements of scientific novelty.
The purpose of our research was to study the ecological and technological aspects of the
production of furs of fox (Vulpes lagopus) with the introduction of mechanized watering. It
was found that after 2-12 hours after the manual distribution of water in open feedings,
the pH of the water is significantly reduced, turbidity rises, and there is a specific odor and
color. When mechanized watering of fox from an individual drinker, water indicators remain
with normal limits. Experimentally proved that the method of watering does not affect on
the animals’ weight and growth. However, there is an improvement in the quality of fox
skins (Vulpes lagopus) in the experimental group. In the experimental group there was a
decrease in defects of flax, better color and skin style. Thus, in animals of the experimental
group, when evaluating the skin, a larger proportion of the products of the first color group
was set to 2 %, the first group of defects - by 4 %, the first - by 3 %. Therefore, the skins of
the second group were valued higher than the control of 48 UAH. Capital investment in the
introduction of mechanized drinking animals pays off in one year, therefore, to improve the
quality of fur, increase profitability and production of environmentally friendly products, it is
aavisable to transfer kennels to automated watering.

Keywords: water quality, livestock breeding, blue fox, retention, watering.

Introduction. a closed cycle of production, but also

full mechanization and automation of

The modern technology of livestock  production processes. For the imple-
production involves the use of not only  mentation of the achievements of sci-
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entific and technological progress in
production, maximum possible mani-
festation of the genetic potential of ani-
mals and the receipt of high-quality and
environmentally friendly products can
be achieved.

Farming is one of the youngest
livestock industries, which is constant-
ly being improved and modernized.
Today, predatory animals are selected
for tolerance to humans, and therefore
easily adapt to the work of equipment,
machines and mechanisms that facili-
tate work. Therefore, the mechanization
of production processes in animal hus-
bandry is relevant. In the progressive
and large breeding farms of the world
(the Netherlands, Norway, Finland,
Denmark, USA, Poland), most of the
processes of forage preparation, trans-
portation, primary processing of fur are
automated or mechanized. In individual
farms, mechanized water supply to the
shaft and even cages of animals is set
up. This kind of watering allows you
to keep the quality of drinking water
at the standard level, economically, at
the request of animals, to waste water,
if necessary, to dispense therapeutic or
biologically active drugs [4, 20].

In Ukraine, most farms use manual
watering methods - cheap and simple,
but not without disadvantages: labor-in-
tensive, non-hygienic and long-term.
Therefore, large domestic animal farms
should switch to mechanized. However,
some technological issues and techni-
cal solutions to this method of drinking
fur-bearing animals are not yet fully
explored. Therefore, the purpose of our
work was to investigate the productivity
of commercial young blue fox (Vulpes
lagopus) in different ways of drinking,
to assess the economic feasibility of in-
troducing a mechanized method and to
develop proposals for production. The

use of water for drinking different farm
animals is determined by the genetic,
individual, technological features of
their content [3].

The level of drinking water consump-
tion can fluctuate for individual species
from several grams to tens of liters. For
centuries-old history of domestication
and cultivation of farm animals, appro-
priate rules and sanitary rules have been
developed that determine the quality of
water, its quantity for water supply and
service, systems, methods of watering.
The norms of water consumption are
also clearly regulated by different kinds
of fur animals: for commercial young
mink, ferrets, frescoes per day it is nec-
essary up to 3 liters of water (taking into
account the costs of production of feed
mixes, washing of equipment, cleaning
of industrial premises), foxes and fox-
es - 6-7 liters , muskrat and rabbit - up
to 3 1, nutria - up to 0,5 1. These norms
do not include water consumption for
household needs (shower, wash basin,
car wash disinfection, manure cleaning,
heating and food processing) [1].

Important in maintaining a satis-
factory state of health and in obtaining
genetically determined productivity of
animals is the regime of drinking ani-
mals. Therefore, in science, require-
ments have been developed regarding
the multiplicity of water consumption
by individual species and genus-age
groups of farm animals. In animal hus-
bandry, several systems and methods of
watering farm animals are used. In this
case, automation and mechanization of
processes are widely used. In particular,
water supply mechanization includes
raising, feeding and distributing wa-
ter. The water supply system includes
a water source, water intake structure,
a pumping station, a treatment plant, a
water tower, an external and internal
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plumbing, water intake devices and de-
vices for feeding farm animals [25].

As a rule, animals are fed with au-
tomatic drinking, bucket, trough and
directly from the source. It is better to
use car washes. In state sanitary norms
and rules it is stated that only those with
a sanitary protection zone consisting of
3 belts: strict regime, belt limits and belt
of observations are allowed to use water
sources. The first belt covers the territo-
ry in which there is a water source, wa-
ter intake plumbing, objects of treatment
and storage of water. It is prohibited to
reside and temporarily find persons who
do not work at water supply facilities.

In animal husbandry mode should
be as much as possible to resemble the
natural conditions of the existence of fur
animals. Small animals: ferrets, mink, sa-
ble are inhaled from automatic drinkers
voluntarily. Large animals: foxes, foxes,
raccoon dogs - every day (in the absence
of auto-typing). Pregnant and lactating
females should be swallowed. This can
be done by introducing mechanized wa-
tering, or 2-3-times water distribution [4].

In the winter, fur animals that are
kept in open constructions can be giv-
en snow and ice. The latter is rich in
minerals, so it better quenches thirst
[8]. Daily requirement of fur animals in
water consists of expenses for drinking,
preparation of feed, washing equipment
and utensils, cleaning of premises. Im-
portant in the hygiene of fur animals is
the temperature control of water, be-
cause hyperthermia threatens not only
the formation of furs, but also the life
of animals. Yes, M.P. Vysokos and oth-
ers [25] singing. Recommends for farms
located in the steppe and forest-steppe
zones in the heat (28-30°C) to carefully
observe the state of animals, and from
14.00, the beasts of the western line of
cages should be fed to drinking cool wa-

ter 2 times more often, compared with
the eastern line of cells in buildings.

Under conditions of the south can
be arranged drinking-pools. Such a sys-
tem of uninterrupted water supplies re-
duces the incidence of fur animals and
mortality rates, increases the weight
of animals and the size of the skins by
30 % [18]. For cell breeding of fur ani-
mals, different methods of drinking are
used: non-mechanized - the distribution
of water is carried out manually to the
combined, semi-mechanized - from the
portable flexible hose to the drinker’s
individual and group or automated. The
latter method involves the use of auto-
matic drinkers to which water is sup-
plied through the water supply system
[25, 12]. During a semi-automatic feed-
ing method, a flexible hose up to 50 m
(half the length of the shell) is put on the
edge of the water supply riser, and the
worker, passing along the cells, fills the
drink with water.

In the organization of automated wa-
tering use individual drinkers of different
designs. For example, a nipple drinker
consists of a brass or plastic body with
a thread and head with a valve. An an-
tifoam is screwed into a polyethylene
tube (diameter 20 - 25 mm), which runs
along the outside of the shell, the head of
the drill with the rod through the mesh
of the cell is inside the cell. The beast
presses the nose to the stem, removes the
rubber valve, and the water pours out a
weak tufts. It is important to have a con-
stant pressure in the split tubes. This is
achieved by means of a reducer with a
pressure reducing filter, or raised to a cer-
tain height of the tank.

A variety of nipple auto-saw is a cup
for a lever valve auto-feeder, which has a
bowl and valve of different design. Water
in the bowl comes when pressed on the
lever. For example, AY3-80 automatic
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drinker of the design of OTIKb HUUII3K
consists of a bowl with a capacity of 80 ml
with a horn in the cage through the mesh
line. The valve body with a swing valve
is converted to the connection through the
opening of the bowl [7].

For reliable sealing the valve is
provided with a rubber washer of the
sealant and fixed with a plastic spring.
The beverage is pressed to the grid and
fixed obliquely or horizontally with a
spring fastening. Water is supplied by a
hose with a diameter of 10 mm. When
driving a beast, it consume water from
the horn, touches the valve rod, rejects
it, and water enters the bowl. The de-
sign and arrangement of the valve de-
vice provides the washing of the feed
that has fallen into the bowl, the water
jet when the valve is opened VNTP-
APK-05.07 [15].

Float automatic drinker PP-1 and le-
ver-float drinkers are considered conve-
nient in operation, they work well both
on hard water and on water with me-
chanical impurities. On block cages for
young fur-bearing animals, one such car
was installed on two adjacent cells. The
levers of the float of the car washes can
be installed on two adjacent cells of the
main herd of the mink. Lack of drink-
ing is the need for their periodic (once a
week) cleaning and washing, for which
in the booth PP-1 has to shoot a stub.

When streaming water in the center
of the cell at a height of 20 cm from the
floor are inserted two-row drinkers (alu-
minum or plastic) attach them with wire.
Above the drinkers, with the help of
wire plugs, fasten a polyethylene pipe, in
which from below (opposite to the mid-
dle of each drinker) make holes. Through
these openings in the drinking water
comes the water. As the pressure in the
pipe as the distance from the riser of the
main water supply decreases, the aper-

tures on the first feeders do less than the
last ones. Such a drinking system works
reliably, but inevitably the transfusion of
water through the edges of the drink.

The indicated methods of watering
are not without disadvantages. Thus, the
first one is characterized by high costs
of manual labor, water contact with air,
inventory and food, the need for daily
renewal of a fresh portion of water. In
the case of automated drainage of fur
animals, these shortcomings are elimi-
nated, however, there is a need to main-
tain water temperature in the supply
system in the winter months of the year,
and capital expenditures for fur produc-
tion are increasing. In addition, for the
training of young fur animals for auto-
matic drinkers, a long period of time is
required during which a large drop of
unadapted individuals may occur. Some
scholars point out that the question of
which type of automatic drinking is bet-
ter to use for each type of fur-bearing
animal is still not investigated [25].

As a result of the literary search for
the chosen theme, it has been estab-
lished that scientific publications have
a lot of information about the organiza-
tion, technical solutions and technolog-
ical features of drinking farm animals,
including fur animals. When cultivated,
the latter use different methods of drink-
ing: non-mechanized, semi-mechanized
and mechanized. Each way has its ad-
vantages and disadvantages, which are
more or less studied. However, in the
scientific literature, there is a certain
lack of information on the productive
effect of various methods of drinking
fur animals, on their impact on the qual-
ity of furs, animal health, etc. Therefore,
our further research will be: studying
the quality of water in different ways of
feeding the predatory fur animals of the
cell breeding (blue fox); comparison of
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water indicators for different methods
of drinking with the norm; studying the
dynamics of growth and development
of commercial young during the period
of growing and forming furs; establish-
ment of peculiarities of keeping animals
of animals using different methods of
drinking; the study of the productive
features of commercial blueberries of
young blueberries for non-mechanized
and mechanized watering; Proving the
economic feasibility of introducing
mechanized watering for the cultivation
of fur animals.

Materials and methods.

The purpose of the thesis was to
study the productivity of commercial
young blue fox (Vulpes lagopus) for
sighting methods of drinking. The ob-
ject of research in our work were dif-
ferent ways of drinking fur-bearing an-
imals, and the subject - the productive
features of commercial young blue fox
for different ways of drinking it.

The experimental part of the thesis
was conducted in a private enterprise lo-
cated in the village of Slobidka Rakhiv-
etska, Duneyevka district, Khmelnytsky
region. In the farmstead, three types of
fur animals are grown: foxes, foxes and
rabbits. The dominant species of feral
animals grown on the farm are foxes.
Today, 90 % of all foxes belong to the
silver-black colored type, 8 % - red and
firefly and 2 % - White Caucasian and
Bastardo. The animal economy operates
on the principle of a closed loop. Scien-
tific and economic experiment was car-
ried out by the method of group-periods
[14]. Control group was a commodity
young fox blue, which was formed on
the principle of analogues (n = 60). An-
imals of 1.5 months old were weaned
from their mothers and placed two in

mesh cells. The spraying was carried
out with combined jets. Distribution
of water was carried out manually dai-
ly. Volumes of expenditure for 1 head
of commercial young blue fox (Vulpes
lagopus) drinking water were regulated
by the current norms [6].

The experimental group of commer-
cial young foxes (n = 60) was placed in
a shed with a mechanized water supply
system consisting of a system of filters,
a meter, a pump, a dispenser, a pressure
regulator, water connections and nipple
auto-squirrels, brought to each net for
walking for young animals. Water sam-
ples for physic-chemical parameters in
the control group were taken: during de-
livery, per hour and 12 hours after deliv-
ery. In the experimental group, samples
were taken from 2 points - water and car
washes (n = 3) [27].

Animal water consumption is re-
corded monthly. Investigation of phys-
ic-chemical indicators of water was
carried out in accordance with the
State Sanitary norms and regulations
of DSanPiN 2.2.4-171-10 [26]. The
scheme of the experiment is presented
in Table 1.

Beasts of the control and experimen-
tal groups were kept under the same
conditions (shelters on 60 grid wings),
feeding - disposable damp mixes ac-
cording to the feeding standards of Bala
and others [4]. The diet consisted of
meat and bone meal of chicken, blood
of boiled chicken, chopped chicken legs
and chicken heads, sunflower meal,
steamed corn dander, vitamin and min-
eral supplement [9, 10].

The following research methods
were used in the work: statistical, phys-
ic-chemical, technological, economic
analysis. The growth rates of exper-
imental animals were determined by
monthly increase (10 heads from each
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1. Scheme of experiment

Features of the experiment by periods:

type

Group n -
preparatory (30 days) basic (110 days)
Method of drinking: unmanaged, | Method of drinking: unmanaged,
1 — control 60 | from drinkers the combined cup | from drinkers the combined cup

type

2-experimental | 60

Transfer and training for
automatic drinkers

Method of drinking: mechanized
from individual automatic
drinkers

group). The absolute and average daily
increments were determined. In addition,
they monitored preservation, determined
the percentage of withdrawal and the
causes of death [5, 25]. After reviewing
and establishing the fact of maturation
of furs of commodity young blue fox,
they slaughtered. The skins were filmed
with a “stocking”, they were masked on
a “spit” manually and dried on the rules
of the standard sample [2]. The dried
skins were processed in a drum with the
addition of sawdust, and then turned the
fur out, scissors and evaluated the quali-
ty of the skins according to the standard
[21]. The complex of linear and qualita-
tive parameters determined the sale price
taking into account market prices of the
current year. The first group of produc-
tive features includes: length, width, area
of skins and dimensional category, and
to others the group of color, defects and
genus. The evaluation of fresh-dry skins
was carried out according to the standard
scale, where the market price of the cur-
rent year of the skins of the 3 dimensions
category, and the group of color, grade
and groups of defects was adopted for
100 % of the cost.

The digital material was processed
statistically for N. A. Plohinsky [13].
The resulting digital data was processed
using the MS EXEL 98 and Windows
program, statistically processed by Stu-
dent. The results were considered statis-

tically significant at p < 0.05, p < 0.01,
p < 0.001. In the table material of the
work the following symbols are taken:
*p<0.05, ** p<0.01, *** p <0.001.

Results.

According to organoleptic parame-
ters, water from the water supply system,
which is fed to the farmstead and handed
over to drinking water, and also supplied
to the carcasses of foxes (Vulpes lago-
pus), meets the current sanitary standards
DSanPiN 2.2.4-171-10 [26]. Already af-
ter 12 hours of stay in a combined feed
for young animals, water samples were
significantly lower than the control smell
(by 56.4 %) and turbidity (by 1.12 mg /
dm3) (p <0.01) (Fig. 1) .

It is clear from the diagram that af-
ter the handing out of water, manually
varying physical and chemical parame-
ters. Thus, there was a significant (p <
0.001) decrease in acidity from 6.55 to
5.49. Studying samples of water from
car washes at mechanized watering of
fossils did not reveal any significant
differences. Organoleptic and phys-
ic-chemical parameters were at the level
of control and conformed to the norms.

Studying separate indicators of eco-
logical safety of drinking water in differ-
ent ways of drinking fur-bearing animals
found that the water samples of the 2-ex-
perimental group did not differ from the
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Fig. 1. Dynamics of water quality indices during non-mechanized milking
of blue fox (Vulpes logopus) during technological periods, M + m (n = 3):
1 - from the water supply, 2 - from the drinking water after 1 hour after handing
out, 3 - after drinking in 12 hours after handing out

parameters of control and norm. At hand
distribution of water, after 1 hour after
distribution, there was a slight increase in
the content of dry residue, chlorides and
increase in color indices (Fig. 2).

The study of the dynamics of live
weight showed that the animals of the
experimental group, which were injected
mechanized with the automated supply
of water, did not yield to weight control
and increments. The study of the safety
of young animals during the growing

season showed that, before the animals
were transferred to different methods
of drinking, the percentage of livestock
withdrawal was equal in the control and
experimental groups. During the scien-
tific and economic experiment it was
revealed that the commodity youngsters
in the 2nd group were characterized by
less leave because of the causes of ill-
nesses and injuries and exceeded the
analogues for monitoring the level of
preservation by 3,3 % (Table 2).

1200 -

1000

800+

600

400+
200

25,3 25,9

1 2

26,9 26,4

3 4

Water sampling points

0O Dry residue, mg / dm3 m The content of chlorides, mg / dm3 O Color, degrees ‘

Fig. 2. Separate indicators of the quality of water samples for different
methods of drinking commercial young fox (Vulpes lagopus):
1 - from the water supply, 2 - from the drinking water after 1 hour after
distribution (control group), 3 - after drinking in 12 hours after handing out
(control group), 4 - with an automatic drinker (experimental group)
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2. Dynamics of live weight and consistence of stock of young blue fox

(Vulpes lagopus)

Index Grop -
1-control 2- experimental

Live weight at the beginning of the main period, kg 3,26 0,31 3,31+0,33
Live weight at the end of the experiment, kg 6,85+0,25 6,89 + 0,36
Absolute increment, kg 3,59 +0,28 3,58 +0,28
Average daily gain, g 32,64 + 0,86 32,55+1,23
Number of animals when staged on the test 60 60
Number of animal at the end of the experiment 55 57
Animals died, total: 3
including those killed through: illnesses 1
- injuries -
- other reasons 2
Conservation of young animals,% 91,7 95,0

In our opinion, the use of mecha-
nized watering animals does not com-
pete for water, less conflicts and inju-
ries, and for isolation and water supply,
bacterial contamination and less patho-
genic microorganisms develop.

Productive signs of blue fox were
estimated on the basis of linear and
qualitative indicators of fresh-dry skins.
Table 3 shows the results of studying the
width, length and area of skins of exper-
imental animals. As for the introduction
of a new watering method, as can be
seen from the table data, no significant
changes in the linear measurements of
animal skins were detected.

During the study of qualitative indi-
cators of furs of commercial young blue
fox (Vulpes lagopus) it was found that
the animals of the 2-experimental group
were dominated by analogs for con-
trolling the number of skins and color
groups by 2 %, the first group of defects
- by 4 %, grade I - by 3 % (Table 4).

The material presented suggests that
the skins of commercially-grown young
animals were evaluated above 3.9 %
control. The best qualitative indicators of
skins, in my opinion, in animals of the 2
group were revealed because they found
fewer flaws in them: scratching, rubbing
furs, holes that were found in animals in

3. Linear measurements of fresh-dry skins of commercial young fox

(Vulpes lagopus), M + m

Index

Group

1-control (n=55)

2-experimental (n=57)

Skin length, sm 75,67 £3,35 77,05 £4,59
Skin width, sm 13,0+0,31 13,0+0,62
Skin area, dm2 19,67 20,03
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4. Qualitative indicators of the skins of commercial young blue fox
(Vulpes lagopus),% of the livestock in the group

Index Group -
1- control (n =55) 2- experimental (n = 57)
Category size: 1 75 78
2 15 15
3 10 7
Color group: I 77 80
I 13 18
I 10 2
Group of bugs: 1 85 89
2 12 10
3
4 0 0
Class: 1 89 92
II 11 8
Skin evaluation, % 99,8 £ 9,62 103,7 £ 6,33
The price of sales of skins, UAH 1497,00 + 65,84 1545,00 + 23,05

the control group. It can be assumed that
the use of individual drinking nipple bev-
erages does not interfere with the fur of
animals with so much water, and therefore
does not soak and do not spoil. Therefore,

the skins of experimental animals were
estimated at 48.00 UAH / pc. more expen-
sive than in the control group.

The calculation of economic indica-
tors has shown that the use of a mech-

5. The economic efficiency of growing the commercial young blue fox
(Vulpes lagopus) in different ways of drinking

Group

Index { 2-experi- Divergence

-control mental
Number of animals in the group 60 60 -
Conservation of livestock,% 91,7 95,0 3,3
Total production costs for growing season, UAH 62880,00 | 66026,88 | +3146,88
Incl. the introduction of a new method of drinking - 3146,88 +3146,88
Cost per unit of production, UAH 1048,00 1158,37 +110,37
Revenues from sales, UAH 82335,00 88065,00 | +5730,00
Sales unit price, UAH 1497,00 1545,00 +48,00
Net profit, UAH 19455,00 | 22038,12 | +2583,12
Profitability level,% 30,94 33,38 +2.44
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anized method for the feeding of young
wildlife of blue fox (Vulpes lagopus),
even for the increase of total produc-
tion costs for the implementation of the
project, causes an increase in the selling
price of skins by UAH 48.00, and thus
contributes to an increase in total income
per group on 2583,12 UAH and the level
of profitability by 2, 44 % (Table 5).

From the table data it is clear that for
the arrangement of a mechanized meth-
od of drinking commercial young blue
fox (Vulpes lagopus) in one typical shed
for 60 goals it is necessary to spend up
to 3147,88 UAH. The recoupment of the
introduction of the mechanized method
of drinking young blue fox (Vulpes la-
gopus) is 1.21 years.

Consequently, in the course of scien-
tific and economic experiment, we have
proved not only economic expediency,
but also a productive effect of the trans-
fer of animal husbandry, and, in fact, the
cultivation of blue fox (Vulpes lagopus),
on an automated way of drinking.

Discussion.

Water, as the source and environ-
ment of the existence of living on Earth,
is of the utmost importance. It partici-
pates in metabolism, is a good solvent,
causes osmotic pressure of cell mem-
branes. Therefore, the consumption of
water by a living organism is an exclu-
sive need for it. Note also that in nature
the water cycle is continuously carried
out. However, there are regions where
there is a shortage of water, especially
drinking water. The level of water sup-
ply for farm animals depends on their
productivity directly [19]. The levels
of water consumption by animals are
definitely scientific. In the world, differ-
ent animals have wide ranges of water
intake. Separate animals, such as wild

animals, prairie, savannah, can be wa-
terless for a long time. For example, a
fish Protopterus can be half a year with-
out water for a period of drought and
lose up to half the weight of the body.
Animals of such regions have cycle of
ontogenesis: from drought to flood. On
the contrary, Arctic animals can use ice
and snow to meet water needs. These
animals include arctic owls, geese, fox-
es, bears and deer. By taming and do-
mestication of some animals, a person
tries to reproduce natural living condi-
tions during captivity and cultivation
in captivity. Therefore, for a long time,
scientists from all over the world were
engaged in studying the issues of drink-
ing animals of different species.

Great experience has been gained
and new technological solutions have
been obtained for providing water to
farm animals. Currently, there are three
main methods of feeding farm animals:
manual (non-mechanized), semi-auto-
matic and automated [7, 17]. As scien-
tists point out, during manual feeding of
farm animals, the costs of manual labor
increase, watering of the water is caused
by pathogenic bacteria. Therefore, this
type of watering is considered extensive,
although it is the simplest and cheap-
est. In small commodity farms it is used
throughout the world. The most promis-
ing today is a mechanized way of drink-
ing. In livestock it is implemented by
complex mechanization and automation.
At the same time, from the point of catch
the water enters through the water supply
system and the system of cleaning and
disinfection in the car washes. Advan-
tages of its method is that farm animals
individually consume water as needed, at
any moment of time (without limitation),
the hygienic characteristics of water are
preserved. This way contributes to the
economical use of water, provides clear
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control of costs, is able to drink with wa-
ter therapeutic or prophylactic drugs to
certain technological groups of animals.
Among the disadvantages of the mech-
anized method of drinking can be noted
large material costs of installation and
operation, the difficulty of studying an-
imals in autopilots. This is confirmed by
our research. It is necessary to use up to
4000 UAH for the maintenance of mech-
anized water for one shade to keep 60
foxes (Vulpes lagopus), and the payback
period is 1.21 years.

As know, the quality of drinking
water affects the health of farm ani-
mals. When water quality deteriorates,
the animals reduce their consumption
[24]. In this case there is dehydration,
blood congestion, thrombosis, anoxae-
mia. In the future, animals refuse to eat,
immunity decreases, bacteria or viruses
become intoxicated. Due to the negative
effect of the species of poor quality, the
animal may perish. This is confirmed by
our research. The polar fox (Vulpes la-
gopus) of the control group, which were
kept under unmanned water, had a 4.3
% lower stocking density. In this group
there was an increase in mortality due to
trauma and disease [22].

By studying the productivity of fox
(Vulpes lagopus) for different methods
of weeding, we found that the animals
in the experimental group observed
an improvement in the quality of furs.
At the same time, the increments and
indicators of live weight of animals did
not differ from the control indicators.
In our opinion, water is not a source of
nutrients. Therefore, in the formation of
increments, it participates only indirectly
and does not depend on the method of
drinking. This explains why the weight
of the experimental group of foxes, their
daily average and absolute increments
did not differ from the animals of the

first group. However, due to free access
to car washes during mechanized
drinking, the lack of competition, and
therefore the traumas and stress in the
foxes of the experimental group in the
cages was more calm and comfortable,
unlike animals with manual drinking.
According to researchers [16, 11],
the lack of stress factors leads to the
production of an endorphin hormone
that relaxes the muscles, tones the
vessels, normalizes the oxidative
processes. Therefore, in the body, the
metabolism is normalized, resistance
forces (immunity) and adaptability
increase. On the contrary, during stress,
adrenaline and cortisone are produced.
Adrenaline causes activation of the
cardiovascular system, evacuation and
disintegration of sugar, intensification
of the endocrine system, skeletal muscle
tone and excitation. Cortisone causes an
allergic reaction and the development
of antibodies to the pathogenic agent.
Under the action of stress hormones,
the body is exhausted and illness [23].
Therefore, in our opinion, the animals of
the experimental group with mechanized
watering did not have a stressful effect
on the body. Animals were calm while
drinking voluntarily and on demand.
Therefore, they did not show aggression
to aneighbor on the cell, did not provoke
fights and injuries. Therefore, the fur
they had without mechanical damage
and was 4% higher than the group
of flax defects. In addition, using the
nipple autopilots, the water did not wet
the fur of the foxes (Vulpes lagopus) of
the second group. Therefore, the fur did
not wet, chemically did not change, did
not contact with dirt. That is why the
skins of the experimental group of foxes
were estimated at 3% higher than the
size of the gut. Thus, experimentally,
the ecological impact and economic and
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technological feasibility of introducing
mechanized fishing of fur animals in a
fishing farm were proved.

Conclusion.

The analysis showed that samples
of water for manual handing over to
the foxes (Vulpes lagopus) and staying
in feeders up to 12 hours were charac-
terized by deterioration of organoleptic
properties (change in points for odor
by 1.1 points, p < 0.05), increase in
turbidity (by 1, 12 mg / dm3, p <0.01)
and a decrease in pH (1.06 units, p <
0.001), however, samples of water for
mechanized watering on the main pa-
rameters of quality remained within the
normal range.

Investigation of linear beams of bee-
tles of control and experimental groups
did not reveal any significant differenc-
es, however, in Group 2 skins were es-
timated to be 3.9% higher than control.
The conservation of fox population was
3.3% higher in keeping with animals
with mechanized drinking, compared
with non-mechanized, there was a de-
crease in incidence due to illnesses and
injuries. Qualitatively, the skins of com-
modity young foxes (Vulpes lagopus) of
the experimental group were character-
ized by the best color, the highest group
of defects and the kind, therefore they
were estimated at 48.00 UAH more than
animals of the 1st group.

The transfer of the farms to mecha-
nized watering requires investments in
the amount of 3147.88 UAH. (based on
1 typical shed for 60 cages), while the
payback period does not exceed 1.21
years, it is possible to have up to 386.63
net income in revenues for 1 head of
the commercial young blue fox (Vulpes
lagopus) and achieve a profitability in-
crease of 2.44 %.
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AHomauyisa. Axkicme 600u € OOHi€El i3 20/108HUX yMoe 3abe3neyeHHs HOPMAsbHO20
(DYHKYIOHYBAHHA MUBUX icmom. 3a npoMucC/i08020 BUPOWYBAHHA CibCbKO20CNOOAPCbKUX
mMeapuH HanysaHHsA 6idi2pae 8axaugy posb. BupobHUUMBO eKos02iYHO Yucmoi npooyKyii
mMeapuUHHUYMEa Ha npAmy 3aaexums 8i0 caHimapii ma ei2ieHu (io20 MexHon02i4HUX AAHOK.
Tomy suBYeHHsA eKoMo2iYHUX MA MexHOM02IYHUX ACMEeKMie HaMy8aHHs CiflbCbKO20CMOOapPCbKUX
MeapuH € AKMyasnb6HUM Ma Hece efemMeHmu HayKo80oi HOBU3HU.

Y 38ipigHUYMBi Mema Hany8aHHA Maso 8uBYeHA HAyKosusaMU. Halyacmiwe 38ipie Hamysarome
8py4Hy. Hamu 6ynu npoeedeHi opaaHonenmuy4Hi ma @i3uko-XimidHi 0ocnioneHHa npob eoou 3a
PYyYHO20 PO30aBAHHA MA MEXAHI308GHO20 CrIOCOBY HAMYB8AHHA MOBAPHO20 MOMOOHAKA 6GKUMHO20
necus (Vulpes lagopus). BuseneHo, wo 3a 2-12 200uH nicas py4yHo2o po30asaHHs 800U y 8iOKpuUmi
roinku 0ocmMoeipHO 3HUMCYeEmMbCS pH 800U, nidsuUWYEMbCA KanamymHicme, 8UHUKAE creyugidHuli
3anax ma Kosip. 3au MexaHi308aH020 HAMyB8aHHSA Necyig i3 iHOUBIOyanbHUX HArysasioK MOKA3HUKU
800U 30/1UWIAIOMbLCA Y Mewax Hopmu. EkcriepumeHmansHo 0osedeHo, Wo crocib HamysaHHs He
81/1UBAE HA HUBY MACY MA Mpupocmu mosoOHsAKa. OOHaK, byno eusesneHe nidsuweHHs AKkocmi
wkypok necyd (Vulpes lagopus) docnidHoi 2pynu. 3a ympumaHHs 38ipie i3 MeXaHI308aHUM HAMYy8AHHAM
crocmepieasnocs 3MeHWeHHsA 840 Xympa, MOKPAWeHHsA KOsbopy Ma ramyHKy WKYpPOK. TaK, y meapuH
00csiOHOI epynu ni0 4ac OYiHKU WKYPOK ycmaHoesneHa binbwa 4Yacmka eupobie nepuwoi epynu
Konbopy Ha 2 %, nepwioi epynu 8ad — Ha 4 %, nepwozo ramyHKy — Ha 3 %. Tomy WKypKU Opyaoi
2pynu bynu oyiHeHi suwe 30 KOHMPOsb Ha 48 2puseHb. KanimasnbHi 6KnadeHHA 30 8rpPo8adHEHHSA
MEXAHI3080HO20 HAMYBAHHSA 38ipié OKYNatOmMsCs 30 00UH PiK, MOMY 3 MEMOIO MOKPAWEHHSA AKOCMI
Xxympa, 36inbweHHs peHmabenbHOCMi ma 8UpPobHUUMBA eKos1o2i4HO Yucmoi MpodyKyii doyineHO
repesodumu 36ipoghepmu i3 py4HUM HAMy8AHHAM HA A8MOMAMU308aHe.

Knroyoei cnoea: skicme 800U, 38ipieHUYMeo, neceys 61aKUMHUL, ympUMAaHHS, Hary8aHHA
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Abstract. Research data on the signs of impending calving in late pregnant cows of
Ukrainian beef breed under various systems of housing and feeding are presented in the paper.
Tie stall housing provides for earlier development of calving signs in cows three weeks prior to
calving. Cervical plug is dissolved 5,1 days prior to calving, dilatation of pelvic ligaments occurs at
3,1 days before calving, udder edema— 5 days, vulva extension— 7,5 days prior to calving. Those
signs develop later in grazing conditions. Cervical plug is dissolved 2,0 days prior to calving,
dilatation of pelvic ligaments occurs at 2,3 days before calving, udder edema — 2,5 days, vulva
extension — 0,9 days prior to calving. As compared to cows, heifers develop calving signs earlier.

Keywords: calving signs, beef cows, housing systems, nutrition level

Introduction.

As calving time approaches, the body
of the cows undergoes several changes re-
lated to the coming parturition [9]. They
are known assigns of impending calving.
In accurate etection of the sesigns results in

increase of dystocia casesin females. Dys-
tocia can have a large economic impact
on producers due to calf death [10], high
veterinary costs and cow deaths [2], high
percentage of metritis [1], that impairs re-
productive performance of cows [7]. The
signs do not indicate the calving process
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they just predict emerging calving. Those
signs include extended udder and vulva,
dilatation of the pelvic ligaments, dissolv-
ing of cervical plug etc. Vestibule of vagina
increases in size and got swelled prior to
calving. As parturition approaches the ten-
sion of its’ walls reduces and it becomes
flabby and motile. Swollen vulva is not ex-
act sign of immediate calving, its puffiness
and hyperemia occurs in various cCows very
far or several hours from calving.

Analysis of recent researches
and publications.

Status of cervix is thebest indicator of
impending calving start. Several days be-
fore calving it is either closed or allows
forefinger to go through by 2,0 — 2,5 cm.
Cervix is filled with a mucus plug. After this
plug dissolved the cervix channel begins
to open. Special condition of sacrosciatic
ligaments is another reliable indicator of
the coming parturition. They start to relax
several days before calving, reducing ten-
sion of rump muscles. Thickness of these
ligaments can be palpated when they form
a 2,5 cm cavity. In some cases significant
relaxation of ligaments occurs 1 to 11 days
before calving. If body condition score
of the cow exceeds 7 points, she may not
demonstrate relaxation of pelvic ligaments,
although cows with moderate body condi-
tion demonstrate relaxation of ligaments
12-24 hours before calving [9]. Swollen
tissues before calving is a result of high
level of estrogen and histamine. Increased
production of prostaglandin F2-alpha leads
to luteolisis and release of relaxin from the
corpus luteum that provokes swelling and
relaxation of the pelvic ligaments [4].

There is no single opinion regarding
the signs of impending calving in fe-
males of dairy and dual purpose breeds.

Swelling and hyperemia of vulva in
Black and White Holstein cows occurs

2,9 days prior to calving, relaxation of the
rump ligaments takes place 2,8 days prior
to calving, dissolving and excretion of the
cervix plug — 8,9 days, udder edema — 3
days before calving [6]. As to the pelvic
ligament dilatation, this process shows big
vari ability [5], extending up to 1/3 — 1/4 of
its initial length 2 days before parturition.
Tail head ligaments demonstrate relaxation
from 12-24 to 36 hours prior to calving [3].

Beef cattle farming is being estab-
lished in Ukraine. Beef farmers are
familiar with the signs of impending
calving, although they do not observe
the cows often enough and are not able
to predict their calving time. Reproduc-
tive performance is the main produc-
tion trait in beef farming. There is very
limited data that explains development
of calving signs in cows under various
housing systems and feeding conditions
that could be utilized for optimization of
extensive production technology.

That is why the purpose of this re-
search was studying the terms of devel-
opment of signs of impending calving in
beef females under various housing and
feeding conditions.

Materials and methods.

Research was conducted on the fe-
males of Ukrainian beef and Chianina
breeds located at the purebred operation
“Volia” Cherkasy oblast. We examined
the cows for 3 weeks prior to expected
calving trying to detect the develop-
ment of the signs of impending calving
in cows of Ukrainian Beef Breed under
various housing systems.

Four groups of females were selected
aging from 4 to 7 years. The cows of the
group 1 (I group - control group) were
kept in tie stalls before, during and after
calving. The cows of group 2 (II group)
were kept in outdoor pens prior to calving.
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They were moved to the calving area at
15-20 days before expected calving date.
Theycalvedinthecalving pens (3,5 x 3,0
m). They were moved from the calving
area one month after calving. The cows
of group 3 (III group) were kept in out-
door pens. 15-20 daysbefore calving they
were moved in stalls at the calving area
and immediately before calving they were
moved into calving pens (3,5 x5,0 m).
Three day safter calving they went in to
separate paninside the barn. The cows of
group 4 (IV group) were grazing pastures
on summer. 10-15 daysbeforeexpected-
calvingdatetheyweremovedinto separate
pen with a roof. The calves were separat-
ed from their dams 2-3 days after parturi-
tion and cows had access to grazing.

The influence of different feeding lev-
els on development of calving signs in
late pregnant cows (n = 30) and heifers
(n = 12) of Chianina breed was studied
in “Terezine” farm. Females were equally
separated into control and experimental
groups. Females from the control group
obtained the rations which were 21 %
lower than nutrient requirements. The lev-
el of nutrition was higher in experimental
groups as compared to the control groups
during the last four months of gestation.
The cows obtained the ration that corre-
sponded to requirement, whereas heifers
obtained the ration 38% higher than re-
quirement. Amount of feeds per cow per
day were equivalent to 8,55 oat feed units
in experimental groups and 6,03 oat feed
units in the control group. Each oat feed
unit was supplied with 83-87 grams of
digestible protein. Increase of the nutrient
level in experimental groups by 2,52 units
was achieved through additional feeding
them 3 kg of hay and 1 kg of concentrates.

Heifers included in experimental and
control groups had 408 and 416 kg live
weight at insemination, and at the moment
of the trial beginning their liveweight was

483 and 482 kg respectively. Age of heif-
ers at calving was 25,5 months. Pregnant
heifers were given regular access to out-
door pens for up to 3 hours per day. Indoor
pens of 10 square meters size have been
used for calving. 10-15 days after calving
all cows have been kept in one group and
allowed a balanced ration according to
their nutrient requirements.

Arithmetic mean (M), mean error (£
m) and reliability of intergroup variation
(tdywere calculated according to stan-
dard methodology [8].

Results of research, analysis
and discussion.

Tie stall housing system of cows
(I group) lead to earlier administration
of calving signs as compared to other
housing systems. Cervical plug dissolved
from 2,5 to 2,63 times earlier, dilatation
of the pelvic ligaments occurred 18,6 % to
50,5 % earlier, udder edema occurred 15,6
to 2,02 times and vulva swelling occurred
3,0 to 8,2 times earlier (table 1). Increase
of external genitals was more significant.

This could be explained by comfort de-
ficiency when keeping animals in tie stalls
(lack of light, high or low temperature, high
humidity, high concentration of ammonia
and other harmful gases) that made nega-
tive impact on reproductive function of a
cow. The negative impact of these factors
combination is complicated by the lack of
access of animals to outdoor pens, that re-
duce the general tonus of the body, decrease
nutrients adsorption, interferes vitamin E
synthesis. Lack of solar light can be consid-
ered as significant complication of animal
housing, that result in appetite reduction,
depression of body functions and decrease
of general resistance of the body against
various pathogens, as well as reduced es-
trus. Long lasting hypodinamia depresses
homeostasis and regulatory functions of
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1. Occurrence of calving signs (days) in cows under various housing systems

(M+m)
Time of calving signs development, days
Group n Cervical plug | Pelvic ligaments Swelling of
dissolving dilatation Udder edema external genitals
1 23 | 51+£0,55 3,1+0,35 5,0+ 0,50 7,5+0,49
11 24 12,1+£0,23*%* 126+0,33 4,4+0,32 2,5+0,36 ***
I 25 12,0 £0,36*** | 2,1+£0,35** 33+0,52* 2,2 £0,26 ***
v 22 (2,0£0,18 %% | 234027 ** 2,5+0,35%* 0,9 +0,09 ***

Notes: * - P<0,05; **-P<0,01; ***-P<0,001

the body, that result in reduced production
of follicle stimulating hormone (FSH), im-
portant metabolite of hypothalamohypoph-
ysial system. Its deficiency slows down
follicle development. Stagnation events in
organs and tissues negatively impacts their
functionality and depresses all metabolic
processes. Keeping cows on grasslands in
combination with active exercise leads to
the poorest development of calving signs.
Udder edema is observed only in 18,2 % of
cows, on average 2,5 days before calving.
Swollenness of vulva, although clearly vis-
ible, are limited and not prominent. As to
the other signs of impending calving they
can be detected at following terms: cervi-
cal plug dissolving — 2 days, dilatation of
pelvic ligaments — 2,3 days before calving.

Solar radiation is an important biolog-
ical factor pf reproductive performance.
It influence metabolic processes in the
body, increases oxygen consumption
and excretion of water and carbon diox-
ide, improves digestion system and other
systems pf the body. This has a positive
impact on animal health and fertility.
Regular exercise positively influences
animal reproductive functions. Muscle
activity is a single way of activation of
body functions in peri-parturient females.
The load on heart and circulatory system
is reduced, that allows for better blood

supply to organs. Muscle activity im-
proves function of the reproductive sys-
tem. Better blood supplyhelps to dissolve
degenerated muscle fibers. In addition to
nutrition, air quality is one of the most
important environmental factors. It influ-
ences metabolic processes, heat regula-
tion, gas exchange, physical and chemical
parameters of blood, core temperature and
skin temperature etc. This affects animal
health and performance, their resistance to
disease. Only healthy animal may have a
high reproductive performance.

As compared to tie stall and pasture
housing system, loose hosing of cows be-
fore, during and after calving, results in
intermediate terms of calving signs devel-
opment. Dissolving of cervical plug occurs
3,08 days later than in tie stalls, dilatation
of pelvic ligaments occurs 0,49 days later,
udder edema — 0,68 days later, swollenness
of vulva — 4,98 days later. Loose housing of
cows and keeping them 15-20 days before
expected calving in pens inside the cow
barns, calving in separate boxes of 3,5 x 5,0
meters size, leads to 3,1 days later dissolv-
ing of cervical plug, dilatation of pelvic liga-
ments occurs 1,0 day later, udder edema oc-
curs 1,7 days later and swollenness of vulva
occurs 5,3 days later as compared to tie stall
housing system. Only 46% of those cows
demonstrated udder edema. This is related
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2. Terms of development (days) of calving signs in cows and heifers
of Chianina breed (M + m)

) ) Group of females
Calving sign - td
heifers (n=12) | cows (n=30)
Cervical plug dissolving 6,5+0,41 2,0+£0,25 4, 5%**
Pelvic ligaments dilatation 5,1+0,64 2,4+0,25 2, 7H**
Udder edema 6,4+0,34 42 +0,30 2, Q%%
Swelling of vulva 43+0,88 2,5+0,30 1,8*%
Notes: * - P< 0,05, *** - P<0,001
to shorter term of their housing in calving
area and restricted mobility of those cows. References

Heifers of Chianina breed demonstrate
earlier development of calving signs as
compared to the cows (table 2). Dissolv-
ing of cervical plug in heifers occurs on
average 6,5 days before expected calv-
ing, pelvis transformation — 5 days, udder
edema — 6,4 days, genital swelling — 4,3
days. In cows, dissolving of cervical plug
occurs on average 6,5 days later, pelvis
transformation — 2,7 days later, udder ede-
ma — 2,2 days later, genital swelling — 1,8
days later as compared to heifers.

Conclusions.

The earliest development of calving
signs in cows of Ukrainian beef breed has
been observedin tie-stall housing system,
while grazing animals were characterized
by the latest development of calving signs.
Housing of cows in free stalls combined
with keeping them in group pens inside
the barn 15-20 days prior to calving fol-
lowed by calving in the calving pens 3,5
x 5,0 m resulted in reduced terms of calv-
ing signs development as compared to the
cows in tie-stalls and increased terms as
compared to the cows on pastures. Heifers
of Chianina breed developed the signs of
impending calving earlier as compared to
the cows of this breed.
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AHomayis. [1i0 Yac omesneHHs KOposU NOBUHHI 3HAXOOUMUC i0 criocmepexteHHAM, W0 00380/15€
84acHO Hadamu HeobxidHy doromoay im abo npurnody. Yepes 8UCOKYy MiHAugicmb mpusasnocmi
mineHocmi ma eidcymHicme GaHUX PO 4YaC NPUPOOHO20 NAPYBAHHA KOpPI8 HA Macosuwax, Yimko
Crpo2Ho3y8amu 4ac MalibymHb020 OmMesIeHHA MAXKO, MOMY MpayieHUKU 20Cno0apcmes 8U3HA4YaoMe
lio2o opieHMyrouUCb Ha NposicHUKU podis. Y pobomi HasedeHi OaHi uj000 NoseuU rposicHUKie podie
y 2nubOKOMInbHUX KOpi8 yKPAiHCbKOI M’ACHOI Mopoou 3a pi3HUX YMO8 ympumMaHHA ma 2odieni. [ns
Ubo20 Bibpanu Yomupu epynu camuub y siyi 8id 4 0o 7 pokis. TeapuH nepwioi epynu ympumyeanu
npue’sasHo 0o, nid yac, i nicna podis. TeapuH Opyeoi epynu — be3npue’a3Ho 8 3a2oHi. 3a 15-20 9i6 0o
ouiKysaHux podis ix nepesodusu y poousbHe 8id0ineHHsA 3i cmaHkamu 3,5 x 3,0 M 3 ympPUMAHHAM 8
HUX Wwe micayb nicas omeneHHs. Kopie i Hemeneli mpemoboi 2pynu ympumysasnu mak camo, fK i Opy20i,
asne neped omeseHHAM ix nepesodusu 8 6okcu 3,5 x5,0 m. Yepe3 mpu dobu nicaa podie ix sunyckanu
8 OKpeMy CeKUito KopisHUKA. Koposu Yemeepmoi epyrnu 3Haxoouucsa Aimom Ha eunacaHHi. 3a 10-15
0i6 00 o4ikysaHuUX podis ix 8i00iNAAU 8 3a2iH 3 HAOKPUMMSM.

BcmaHoeneHo, wo npus’asHe ympumMaHHA Kopie 30 mpu muxcHi 00 omesneHHA npu3eooums
00 binbW PAHHLO20 MPOABY Y HUX MPOBICHUKIE Po0dis. 30Kpema POo3PIOHEHHA CIU308020 KOPKA
s8aeimHocmi Hacmae 3a 5,1 00bu 00 omesneHHSA, PO3M’AKWeEHHA 38'A30K ma3y — 3a 3,1, HabpsK
sumeHi — 3a 5,0, HabpAK 308HIWHIX cmamesux opaaHie — 3a 7,5 dobu. 3a ymos nacosuujHozo
YMPUMQAHHSA nepedsicHUKU po0ie NpoAsaaomsca HalinizHiwe. 30Kpema po3pioHeHHA c1U308020
Kopka nposensemsca 3a 2,0 006u 0o podis, po3m’aKuieHHs 38'430K ma3sy — 3a 2,3, HAbpAK sUMeHI
— 30 2,5, HabpAK 308HIWHIix cmamesux opaaHie — 3a 0,9 dobu. posicHUKU podie y Hemesel
r10A87AKOMbCA PAHIWE, HIXC Y KOpis.

Knrouoei cnoea: nposicHUKU podis, M’ACHi Koposu, cucmema ympumMaHHS, pieeHob 200iei
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