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Beryn

HaHoTexHoJI0ril BIUIMBAIOTh HA KOXHY C(epy XKHTTSH, 3MIHIOIOTh MiJXOAH
y BiTHOBJICHHI HaBKOJIMIIHHOTO CEPEOBUIIA, BIPOBA/KYIOTh HOBI METOIM aHa-
Ji3y 3aXBOPIOBaHb Ta MPOQIIAKTUKH, JIIKYBaHHs;, JOCTABKH JIKIiB Ta TeHHOI Te-
parii, BIUIMBAIOTh Ha 3a0e3MeUeHHs] KOJOTIYHO CIPUSTINBUX aJbTePHATUBHUX
JDKEpeIT eHeprii, MiJBHUILYIOTh YPOXKaHHICTh CLIBCHKOTOCTIONAPCHKUX KYJIBTYp Ta
NPOAYKTUBHICTH TBapHH i nTuli. Po3risHyTo isnyni, XiMiuHi, 6iomoriuni Me-
TOAM CHHTE3y HaHOYACTHHOK, CeJICHY 30KpeMa, X BIACTUBOCTI Ta YNHHUKH, 1110
OepyThb y4acTb y BiJIHOBJICHHI {{OHIB METaJiB 10 HAHOYACTHHOK. Po3misiHyTO 00-
MEEHHsI CHHTe3y HaHOYaCTHHOK, IPUTaMaHHi OionorivnoMy Metony (ineHTudi-
Kallisl Ta BUAIJICHHs 010aKTHBHOTO ()parMeHTa, BiJIIOBiJaIbHOTO 3a GioMiHepati-
3alifo HOHIB MeTalliB, aHali3 crocobiB pO3pOOIECHHST OKPEMHUX HAHOYACTHHOK),
Ta YNHHUKH, 1110 CIIPHUSAIOTH iHTeHcH(iKkalii BAPOOHUIITBA HAHOYACTHHOK (ONTH-
Mi3aris pH, Temneparypu, TpUBaIOCTi KOHTAKTY, CTYINCHS 3MilllyBaHHS, KOHIICH-
Tparii cojii Ta 3MiHHU 3arajbHOTO 3apsay QYHKIIOHATBHUX OPraHIiuHMX MOJIEKYIT
Ha KJIITHHHIN cTiHi). loBeqeHo, 1o I YMHHUKY IIe i 9ac CHHTE3y BILUIUBA-
I0Th Ha po3Mip, MOpGOIIOTiIo, CKJIa] HAHOYACTOUOK Ta iX edexTuBHICTh. [lincy-
MOBAHO MOJIEJIb 3€JIEHOTO0 CHHTE3y 3 BUKOPUCTAHHAM (Di3MKO-XiMiYHHX 3ac00iB
Ta iX OioMeqUYHi 3aCTOCYBaHH:. 3a3HauYCHO OPraHi3MH, 10 BUKOPHCTOBYIOTHCS
st cuaTe3y NPs — HazeMHi Ta MOpCHKi Gakrepii, OakTepianbHi MO3aKIiTHHHI
HOJIIMEPHI PEYOBUHM Yy BUINISI OIOPEAYKTAHTIB, TPUOM, APDKIXKI, BOAOPOCTI,
BipycH, Mikpoopranizmu. Onucano GioximiuHi crmocobu 60poTEOH Mikpoopra-
HI3MIB i3 TOKCHYHICTIO METAJIB IIiJ] 4aC CHHTE3y HAHONPOIYKLIl Ta YMHHHUKH,
110 00yMOBIIOIOTh TOKCHYHICTh METAJIB, MEPETBOPIOBAHUX HAa HAHOYACTHHKH
(po3mip, hopma, TOKPUBATBHHUI areHT, IiTbHICTh HAHOYACTHHOK Ta THII T1aTO-
reHa). JloBeneHo OionoriuHe 3HAUCHHS CelIeHy Ta 0COOJIMBOCTI HOTO BIUIMBY Ha
OpraHi3M y HaHOPO3MipHIH LIKaJIi.

KuirouoBi ci1oBa: HaHOTEXHOJIOTIi, HaHOCENEH, OaKTepii, 3eJCHUI CHHTE3,
(bepMeHTH.

MOJINIIYE TX XapakTepUCTHKH [4]. Y clibChbKOMY

HanorexHo0T1i € HOBITHIMU TE€XHOJOTISIMH,
0 BIDIMBAIOTH Ha KOXHY cepy xkutts [34]. 3a
MPOTHO3aMH, HAHOTEXHOJIOTIi 3MIHATH MiAXONU Y
BIIHOBJICHHI HaBKOJHUIITHROTO cepenopuima [80],
3MIHSITh MEUYHI ITOCITYTH BHACTIIOK 3aCTOCYBaH-
HSl HOBUX METOJIIB aHAIIi3y 3aXBOPIOBAHb Ta MPO-
(biTaKTHKY, JTIKyBaHHS, TOCTABKH JIKiB Ta T€HHOI
tepamii [41, 63, 84, 99]. HanotexHoorii BIuMBa-
I0Th Ha 3a0e3MeUeHHs] eKOJOTIYHO CIPHUSTIUBUX
aJBTepHATHUBHUX HKEPEN SHEPTii, sSKi € Maike He-
BAYEPITHUMH Ta HE MPOAYKYIOTh MAPHUKOBHX Ta-
3iB Ha BiZIMiHY BiJl BUKOITHOTO TlanuBa [4]. Buxko-
PUCTaHHS HAaHOTEXHOJIOTIH IMiJBUIIY€E MIBUAKICT
Terionepeaayi y (GOoTOeNeKTPUIHUX / TEIIIOBUX
(PV/T) cucremax, mogudikye crpykrypu PV, mo

6

TOCTIONAPCTBI TaKOX MIUPOKO BHUKOPHUCTOBYIOTH
HAHOTEXHOJIOTIYHI METOIM VIS TiABUIICHHS BPO-
JKaHOCTI CLTBCHKOTOCIIONAPCHKUX KyasTyp [69],
MiIBUIIEHHS TPOMXYKTUBHOCTI TBApWH Ta IITHIII,
TpaHc(hopMyBaHHsI OioMacH, yTBOPEHHS HAHOHO-
ciiB, ne3iHdikyounx 3aco0iB Ta MpoBemeHHS Oi-
opememiartii [10, 63, 79, 85, 96]. Bukopucranus
HAaHOTEXHOJIOTIYHUX METOIIB J]a€ 3MOTY ITiIBUTITH-
TH JOX1THICTh, TPOAYKTHBHICTH Ta KOHTPOIIOBATH
3a0pyIHEHHS JOBKILISL.

HaunotexHoJiorii, 6ioHaHoTexHOJIOTII: Tep-
CIIEKTHBH

HanodacTHHKM MeTalliB aKTHBHO JOCIIIIKY-
10Th 3 OioMennIHOI0, 6iopeMennaIiifHow Ta 0io-
CEHCOPHOIO0 METOI0 Yepe3 iX yHIKaabHi BIACTHUBO-
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CTi, OLTBINIE CIIBBIAHOIICHHS IIIOMII TIOBEPXHI 110
00’eMy Ta By eeKTHBHICTB [95], iX cuHTE3 Oi0-
JIOTIYHUM METOJIOM — BaXKJIMBa Tany3b HaHOOIO-
texuouorii [79, 80]. Hapasi Oiosmoriunuii cuHTe3
Ma€ TeBHI OOMEXEHHA y CHHTEe31 HaHOYaCTHHOK,
OCHOBHHMH 3 SIKHX € BceOiUHE pO3yMiHHS OioTex-
HOJIOTIYHOTO CHHTE3y HAHOYACTHHOK [26], imeH-
TU(iKaLisg Ta BUAUICHHS 010aKTUBHOTO (hparMeH-
Ta, BIATIOBIMAEHOTO 3a OioMiHEpai3allio HOHIB
METaNiB 3 BUKOPUCTAHHAM O10JIOTIYHUX €KCTpakK-
TiB, MOJAJBIIMI JETaJIbHUM aHal3 010XIMIYHOTO
cnoco0y po3poOJCHHS OKPEMHX HAHOYACTHHOK
[79, 80]. BaxyumBuM € po3yMiHHS 3B’SI3yBaHHS
aKTUBHUX (pparMeHTiB pi3HOTO Oi0JOTIYHOTO ITO-
XOJDKEHHS 3 TOBEPXHEI0 HAaHOYACTHHOK IJIs 3a-
OesredeHHst crabinbHOCTI, OiocymicHocti [10],
KOHTPOJIb Po3Mipy Ta (OpPMU HAHOYACTHHOK 32
ix macmrabHoro BupoOHHITBa [56, 62]. Kynpru-
BYBaHHS HAHOYACTHHOK YTPYIHIOETHCS BHCOKOIO
BapTICTIO, MOTPe0OI0 B €Heprii, MOIiANCIepCHi-
CTIO Ta HU3bKUM BHXOJOM HAaHOYACTHHOK. bimbmt
peHTa0enbHUM Ta CTIWKUM A0 BIUTUBY €HEprii
BUPOOHHUITBO HAHOYACTHHOK CTaJi0 O 3a BHUKO-
PUCTaHHA MPUPOJHUX AKTUBHUX OiOMOJEKyn Oe3
BITHOBHMKIB 32 KIMHAaTHOi Temreparypu, a BU-
POOHUIITBO MOHOJUCIIEPCHUX HAHOYACTHHOK 3
BHCOKHM BHXOJOM — 3a omtumizamii pH, Temme-
paTypH, TPUBAJIOCTI KOHTAKTY, CTYIICHS 3MIilIy-
BaHHS, KOHIIEHTpAIil COJIi Ta 3MIHU 3arajbHOTO
3apsiny yHkmionanbHux Monekyn [31]. Tlotpe-
OyIOTh YTOYHEHHS 1 MPpodisib PO3MOALTY, KIHETH-
Ka BHBUIBHEHHS, KJIIPEHC HAHOCTPYKTYD in Vivo
[85], omintoBanHs GiocymicHOCTI Ta OiofoCTyII-
HocTi HaHoMatepiamis [10]. ocmimkenas mporie-
cy pepMeHTAallii T BUBYCHHS 010JI0TIYHUX arcHTiB
CIIPUATUMYTbH IPUCKOPEHHIO MPOLIECy PEeHTa0eNb-
HOTO 1HIWBITyaIhbHOTO CHHTE3Y HaHOMATepiaiB.
MeTonu cMHTE3Y HAHOYACTHHOK
Hanomarepianam npuTamaHHui — (eHOMEH
po3MipHOTO €(EeKTy, IO CIPHUSE MPOSIBY HOBUX
yHiKaTbHUX (GyHKLINA [56]. 30UIbIIeHHS CITiBBiA-
HOIICHHS TIOBEPXHi 10 00’ €My 301IbIIye QYyHKIIT
Ta peakiiiiHy 3JaTHICTh IOBEpXHEBUX aToMiB. Jlo
CKJIay HaHOYACTHHOK BXOMATHh JEKUTbKAa aTOMIB
Y MOJIEKYJI PI3HOTO po3Mipy Ta GOopMH, 30KpeMa
ctepuuHOi, mapyBaToi, KIacTepHOi, Tpybuactoi
91 CTpHKHEBOI [62]. Oco0nuBy yBary 3BepTaloTh
Ha METaJeBl Ta METAJIOIHI HAHOYACTHHKHU Yepes
ix karamiTH4Hi, poTrokaraniTHuHi, abcopOyBabHi,
ONTHYHI, €JIEKTPUYHI Ta MAarHiTHI 3aCTOCYBaHHS
[62]. HaHOuacTHHKH 3aCTOCOBYIOTHh Yy PI3HHX Ta-
Ty3sX TPOMHUCIOBOCTI [34], me iX BUKOpUCTAHHS
CIIpusie po3poOJIEHHI0O HOBUX MarepiajiiB Ta OIli-
HIOBaHHS X BIACTUBOCTEH CITOCOOOM MOJIETIOBaH-
HS PO3MIipy YaCTHHOK, MOPQOJIOTii Ta PO3MOIiIITY
[7]. Lle cupusie mposBy iX MPOTUMIKPOOHOI, po-
THPAKOBOi, KaTaJiTHYHOI akTuBHOCTEH [71,77],

Mar"iTHUX Ta ONTHYHUX BIacTUBOCTEH [46], mpu-
CKOpPEHOT B3a€EMOIT 3 IHITUMHU MOJICKYJIAMH depe3
30UTBIIIEHE CITIBBIHOIIEHHS IUIONII TOBEPXHI 110
00’eMy [52] Ta BUKOPHUCTAHHIO 1X K O10XIMITHIX
JATYMKIB, KaTaxi3aTopiB, 3ac00iB i1 OloaHATi3y
Ta JOoCTaBKH JiKiB [33].

OCHOBHUMH TiAXOMaMHU IS CHHTE3y HAHO-
YaCTHHOK € HHUCXIAHWH Ta BHUCXIAHAN METOHH
[26]. 3a BUKOpHCTAaHHS BHUCXiTHOTO METOAY TPO-
OYKT OTPUMYIOTH 32 JOIIOMOTOIO ITOCTYITOBOTO
300py aroMmiB [36] xiMiyHUM abo OiONOTITYHHM
crrocoO0oM, BOAHOYAC B3aEMOIISI aTOMIB KOHTPO-
moeTses [2, 20, 21,85, 99].

Hucximamii Metom o3Ha4ae MOAPiIOHCHHS
CHUITy4OTO Marepiay Ha ApiOHI YaCTHHHU 3 BH-
KOpPHUCTaHHAM (I3UYHHX Ta XIMIYHHX METOMIB
[7]. o ¢izmuamx MeromiB Haiexarh OUIidy-
BaHHS, ¢pe3epyBaHHs, TepMidHa a0JALIS Ta iH.
[5, 88], BOHM € OB 3aTpaTHUMH Ta MEHIII ITPO-
TyKTUBHUMH, HDXK XiMiuHI Metonu [88], mo skux
HaJjie)XaTb METONU eJeKTPOoXiMii, XIMIYHOTO Ta
(hoToximiuHoTO BigHOBIEHHS [36]. XiMiuHI Me-
TOmM TIOTPeOYIOTh MEHINE €Heprii sl BiIHOB-
JICHHS! HAHOYACTHHOK Ta YTBOPEHHS OITHOPITHUX
3a (hopmoro Ta po3mipoMm gacTuHOK [31], omHAK
€ eKOJIOTIYHO HEeOe3MeYHIMH Yepe3 BUKOPUCTaH-
HA peareHTiB, $Ki XapaKTepHU3yIOThCS KaHIe-
POTECHHICTIO, TEHO- Ta IUTOTOKCHYHICTIO [49],
€ HecTaOLTPHUMH Ta MEHII OiocyMicHEME [98].
IIpeBanror04uM HAMPSIMOM JTOCII/KEHb CHHTE-
3y HAHOYACTUHOK € PO3POOJICHHS EKOJIOTIIHO
YUCTOTO OIlOJIOTIYHOTO METOAY, M0 MOJIEIIOE
po3mip, MopdoIorifo, CTabiILHICTh Ta XapaKTe-
PUCTHKH HAHOYACTHHOK, € EKOHOMIYHO e()eKTHB-
HUM, TIPOCTUM Y BHUKOPHUCTaHHI 1 HETOKCHUYHUM
[79, 85]. MikpoopraHi3Mu € HaJI3BHYANHO BaXK-
JUBYMU y i ramy3i [26,74, 10]. Ilicns 3iTkHEH-
HA 3 HOHaAMHU MeTajiB MIKpOOpPraHi3MH HaKOITH-
YYyIOTh 1X ycepeauHi KIITUHU YM Ha KIITHHHIN
CTIHIII pI3HUMH MeTofamu (puc. 1), 0 3yMOBITIOE
CHMHTE3 HaHOYACTHHOK [26, 85]. V cdepi Oiomno-
TIYHOTO CHHTE3Y HAHOYACTUHOK OaKTepii € 61IbIn
c(hokycoBaHHMH Hepe3 iX BHUCOKY CTIHKICTH 0
MeETalliB Ta BIDKUBAHHS Y )KOPCTKHUX yMoOBax. Po3-
Mip 1 KiHIIEBUH BUXiJ BUPOOHUIITBA HAHOYACTH-
HOK MOXXYTh OyTH ONTHMi30BaHi 32 JOITIOMOTOIO
perymoBanHs pH, Temmeparypu, KOHLEHTparii
cyOcTpary Ta TPHWBAJOCTI BIUIMBY CyOcCTpary
[26, 35, 39, 68].

BioomocepenkoBannii CHHTE3 HaHOYACTHHOK
BHKOPUCTOBY€ Oaktepii, aKTHHOMIIETH, TpHOH,
BOZOpOCTi, Bipycn Ta apixmki [1, 19, 21], € He-
TOKCHYHHIM, JICIIIEBUM Ta Ha{IHHIM METOIOM CHH-
Te3y HAHOYACTHHOK Pi3HUX pO3MipiB, GOpM, CKiIa-
Iy, CTPYKTYpH Ta (Hi3MKO-XIMIYHHAX BIACTHBOCTEH
[11, 27], nae 3MOTy CHHTE3yBaTH y BOJHOMY Ce-
PEIOBHII 3 MiHIMAIBHIMH BUTPATaMHU.
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Puc.1. Cxema 3ej1ieHOT0 CHUHTE3Y HAHOYACTUHOK.

Bakrepii nmepeTBOpIOIOTh HOHM METAJIIB y Ha-
HOYACTHHKH, TIPOCTI y 3aCTOCYBaHHi, IIBUIKO PO-
CTYTh, HUMH JIETKO T€HETUYHO MAHIITyTIOBAaTH JIJIs
Oiominepamizarii oHiB MeTamis [60, 85]. bakrepii
BUPOOMIIN 3aXMCHI MeXaHI3MH (BHYTPILIHBOKJIi-
THHHA CEKBECTpaIlis, 3MiHa KOHIICHTpAIlii HOHIB
MeTaliB, MO3aKJIITHHHE OCAPKCHHS), MO0 BIIO-
parucs i3 CTPECOBUMH yMOBaMH, CIIPUYHHEHUMHU
BHCOKHMH KOHIICHTPAIIISIMU MeTaIiB [72].

Bbakrepii cuHTE3yI0Th HAHOYACTUHKH METAiB
MO3aKIITHHHUMH Ta BHYTPIITHBOKIITHHHAMH Me-
xaHi3mamu [85, 92], BukopucroByroun NADH-3a-
JMEKHY pEayKTasy, IO IOCTadae eIeKTPOHH 1
cama okucHIOEThea 10 NAD™ [92]. Ilepenecenns
enextponiB 13 NADH 3ymoBmioe 6ionoriude Bij-
HOBJICHHS HIOHIB MeTaliB. 31aTHICTh CHHTE3yBaTH
HAHOYACTUHKW METaJiB MaioTh Bacillus subtilis
[85, 92], methane-oxidizing bacteria [18], Bacil-
lus safensis [25], Lactobacillus kimchicus [39],
Pseudomonas stutzeri [78], Herbaspirillum [90],
Lysinibacillus [94], Enterococcus faecalis [71].
Cunre3oBani mo3axmitTaHAO NPs [88] nemoncTpy-
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I0Th BJIACTUBOCTI TIOBEPXHEBOTO TUIa3MEHHOTO pe-
30HAHCY, aHTHOAKTEPiaJbHy aKTHBHICTH IIUPOKO-
ro crekrpa aii [79], nporumyxiauany [22, 39] Ta
KaTaliTHYHY aKTHUBHICTH [48, 84].

BinHoBneHHs OHIB MeTaNiB Y HAHOYaCTUHKH
3aJe)XUTh B 0ararb0X YHWHHHUKIB: OPTaHIYHHUX
(yHKIIOHANBHUX MOJIEKYJ Ha KIITHHHIN CTIHII,
10 CIPUYHHSIOTE OiomiHepaizaliito, pH, ckiamgy
CepenoBHIIa, KOHIIEHTpAIIil COJli MeTaly Ta TeM-
neparypu [72]. L{i YMHHUKY 1€ TiJ 9ac CHHTE3Y
BIUTMBAIOTh Ha PO3Mip, MOP(}OJIOTito, CKIIa]] HAaHO-
JaCTHUHOK Ta iX epexTuBHICTH [31].

st cuaTe3y NPS BUKOPHCTOBYIOTH SIK Ha3€M-
Hi Oakrepii [14, 93], mopceki Oakrepii [26], Tak 1
OaxTepianbHI MO3aKIITUHHI TOTIMEpHI PEYOBUHU
(EPS) y Bursimi 6iopenyxrantis [15, 50].

Jig cuHTe3y MO3aKIITHHHUX (PEepMeHTiB 1
BTOPHHHHUX METa0OMITIB 3a3BH4Yail BHKOPHCTO-
ByIOTb Pleurotus ostreatus [17], siKi omHOYacHO
BUKOPUCTOBYIOTh [UIA CHUHTE3y HAaHOYaCTHHOK
3aBMISIKM 37JaTHOCTI BHPOOJISATH HU3KY O10JIOTITHO
AKTUBHHUX CIIOJIYK Ta HasIBHOCTI BUCOKOTO BMICTY
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Oinka [1]. TpuOkoBuii 0iOCHHTE3 HAHOYACTUHOK
€ MPOIYKTUBHIIINM, TIOPiBHIOIOUH 13 OaKTepialib-
HUM, OLIBII TOJIEPAHTHUM 1O METalliB 31 37ar-
HICTIO 3B’SI3yBaTH HOHM METaliB 13 KIITHHHOIO
cTiHKOIO OioMacu Ta OioakymyntoBatu ix [28]. Ha
CHUHTE3 HaHOYACTHHOK, iX pO3Mip Ta BUXiJ MpO-
IyKIii 3a y4acTi rpubiB CyTTEBO BIUIMBaIOTH pH,
KOHIICHTpAIIIi CoJIel Ta TPUBAIICTh PeaKilii, OJHaK
3a MO3aKIJIITHHHOTO CHHTE3y rpubaMu He MpoAy-
KYIOTBCSl IOMIIIKH, 30KpeMa BHYTPIIIHbOKIITHH-
Hi Oinku [17]. Tpubu Penicillium citreonigrum,
Scopulariopsis brumptii ta Pleurotus ostreatus
3[aTHI CHHTE3yBaTH HAHOYACTHHKHU i3 TPOTHpa-
KOBOIO, TIPOTUMIKPOOHOK aKTHUBHICTIO [1] Ta HU3-
KOO 1HIIUX cep 3acToCcyBaHHs [55].

Kpim rpubiB, mjst 6ioreHHOTO CHHTE3y HaHO-
YaCTUHOK JOCIIDKYBaIU Apixki [16,87, 89], axi
3[aTHI MOIMIMHATH 1 HAKOMWYyBaTH BUCOKI KOH-
LEHTpAaIlii HOHIB TOKCUYHUX METAIB 13 JOBKLILISL
[98], ananTyroThCs 10 iX TOKCHYHOCTI 3 JIOTIOMO-
roro 6100caPKEHHS, XeNaTyBaHHs Ta BHYTPILTHbO-
KIITHHHOT cekBectpamii [3]. [l exosoriyHoro
Mo3aKIiTHHHOTO OiocuHTEe3y NPs BUKOpHCTOBY-
wth Candida utilis NCIM 3469 [89], renernu-
HO MonudikoBaHi ApikmKi Pichia pastoris [16],
Candida lusitania [87], Candida albicans isolates
[55]. Pi3Huis y po3mipax, ¢opmi Ta BIaCTUBOCTSIX
HaHOYACTUHOK OOYMOBJICHA Pi3HMMH MeXaHi3Ma-
MU, NPUHHATAMU JPLKIDKOBUMH KITITHHAMU IS
CUHTE3Y 1 cTabii3alii HAHOYACTHHOK.

Sk 1 ApLKIDKi, BOXOPOCTI HIMPOKO 3aCTOCO-
BYIOTh JJIs1 OiOCHHTE3y HAaHOYACTHHOK, 30KpemMa
Chlorella vulgaris [44, 53], Sargassum bovinum
[66], Sargassum tenerrimum Ta Turbinaria
conoides [59]. Mopcbki BOTOPOCTI MiCTATh 010710~
TYHO aKTHUBHI CIIOJYKH Ta BTOPUHHI METa0OIITH,
AK1 Jaf0Th 3MOTY M JIiTH K HaHO(paOpHKH Ta 3a-
CTOCOBYIOTBCS SIK QHTUOKCHIAHTH, TIPOTHITYXJINH-
Hi, TPOTH11a0CTUYHI, Kapi0-, FeNaToNpPOTEKTOPH,
MPOTUBIPYCHI penaparu [42].

Bipycu MaioTh TOBCTE MOKPHUTTSI 30BHIIIHBOT
MOBEPXHI KanCHIHUMHU OLIKaMu, sKi 3a0e3redy-
I0Th TUIATQOPMY JJIsl B3a€MOJIT 3 HOHAMK MeTaliB
[32]. Li 6i1KK MOXKYTh YTBOPIOBATH MOHOIHCIIED-
CHI OJIMHUIIl BUCOKOI MIITHOCTI i MOXYTh OyTH
CTBOpPEHI 3 JJOMTOMOT'OI0 TeHHOI iHXKeHepii. Bipycu
MOXYTb OyTH MOIU(IKOBaHI A OCAJKEHHS Ma-
Tepiaiy, HJIbOBOI JOCTaBKHU JIIKIB [6] YU CUHTE3Y
HAHOKOH IOTaTiB Ta HAHOKOMITO3UTIB 3 MeTalie-
BUMHM HAHOYACTWHKAMH JUISI MEIUYHHUX MOTpeO.
Pocnuuni Bipycu Oe3meuHi JUis 3aCTOCYBaHHS B
HAHOTEXHOJIOTISIX 3aBASKH CBOIH CTPYKTYPHIH Ta
OioxiMiuHiN CTabIBHOCTI, MPOCTOMY KYJBTHBY-
BaHHIO, HETOKCUYHOCTI Ta HEIIATOTCHHOCTI, OJTHAK
noTpeOyroTh 3aly4eHHS OpraHi3My-rocrnoaapst
JUTSL eKcrpecii Oiika, 10Ci HeTOCTaTHBO PO3BUHYTI
MIPOLIECH IX CHHTE3Y.

Bpaxarors, 1m0 OIOCHMHTE3 MeETaleBUX Ha-
HOYACTHHOK 3aJIe)KUTh BiJl (hepMEHTIB Ta OLIKiB
penyKTas3u, eK30moiicaxapuay Ta XiHOHIB, IO
nepeHocsTh enektponu [73]. depmentu Ta Oin-
KW, BIPOTITHO, € OCHOBHHMM O10JIOTTYHO-aKTHB-
HUM KOMITOHEHTOM, IO Ji€ SK BIIHOBIIOBAILHUH
Ta OOMEXYBAJILHUI areHT, a yTBOPEHHS HaHO-
YaCTUHOK € Pe3yNbTaToM CTIHKOCTI MiKpoOiB /10
HoHiB MeTaniB. MikpoopraHiaMu aisi 00poTHOH
3 TOKCHYHICTIO METaJliB BUKOPHCTOBYIOTh 3MEH-
HICHHS WOHIB MeTajiB, KOMIUIEKCOYTBOPEHHS,
OCa/DKCHHS, JUCUMIISIIIHE OKHCHEHHS, BHY-
TPIIIHBO- Ta TMO3AKIITUHHI OKHCHO-BiHOBHI pe-
akuii [85], a y 6iopenykiiii MmeTaiB OepyTh y4acTh
NADH-3anexHi HiTparpenykrasu [78]. Ilix uac
CHHTE3y HAaHOYACTHHOK EJIEKTPOHH TIEPEHOCATHCS
3 JIONOMOTOI0 HU3bKOMOJIEKYJISIPHIX OKHUCHO-BiJI-
HOBHUX NocepeaHukiB (yoixinon, NAD, kucens/
CYNIEPOKCHUT) UM CIIOCOOOM MPSAMOT B3aEMOJIIT Mixk
OKHCHO-BITHOBHHMH O1IKaMH IIATOXPOMIB C-THITY
Ta HoHOM MeTany [24].

BakrepianbHi ex3zonomicaxapuau (EPS) sBis-
I0Th CO0OI0 MO3aKJIITHHHO CEKpETOBaHi Oiomore-
KyJIH, IO 3IMCHIOIOTH 3aXHCT HaBKOJIHMITHBOTO
CEpEeIOBHIIA, MMOBEPXHEBE IICIVICHHS Ta MIKKJII-
TiHHI B3aemoxii. EPS 3marHi BigHOBIIOBaTH HOHHU
METaJiB JUIsi CHHTE3y HAaHOYACTHHOK Ta CTa0lIizy-
BaTH iX, JIIOYM SK 3aKyNOPIOBAJILHI 3aco0u [26].
AJBJEriHI Ta TeMalleTalbHI TPy eK30Moica-
XapuIiB JiIOTh K OlOpeqyKyrodi areHTH, 301b-
uryoth JtiodineHicte EPS Ta Gesmocepentbo
BIUIMBAIOTh Ha iX B3a€MOMII0 3 IHIIMMH IIOJIicCa-
xXapuaaMu Ta karioHamu [9]. BigmiueHo, 1moiHo
HOHU MeTamiB BCTynawmTh y KoHTakT 3 EPS, ski
MICTSTh BIJJHOBHI I[yKpH, BOHH XEJNaTyIOTBCS, a
MIOTIM B1THOBJIOFOTHCS 1 CTa0UTi3yIOTHCS PI3HUMH
(YHKI[IOHATBEHUMH TPYTIAMH.

[epeTBOpeHHsT MeTaly B HAaHOYACTUHKH 3y-
MOBJTIOE MPOOJIEMHU 3 TOKCHYHICTIO Ha O10JIOTIYHI
CHCTEMH Ta KJIITHHHI KOMIIOHEHTH, IO 3aJICKUTh
BiJ1 pO3Mipy, HOpMH, TOKPUBATIBHOTO areHTA, II1JTh-
HOCTi HAHOYACTHHOK Ta TUITY TaTOreHa, CTOCOBHO
SIKOTO OIIIHIOETHCS TOKCHYHICTE [12]. BBaxkarors,
IO UTOTKCUYHICTh HAHOYACTHHOK CTBOPIOETHCS
3a IOTIOMOT 010 aKTUBHHX (hopM okcureny (ADPK),
IO TPU3BOJUTH JI0 3HIKEHHS PiBHS TIIYTATIOHY
Ta 301NbIICHHS BUTbHUX paaukainiB [33, 84]. Ha-
HOYACTHHKU MalOTh OUTBIIY TUTOIY TIOBEPXHI, sIKa
3a0e3reuye Kpamuil KOHTaKT 3 MikpoOamu 1 jae
3MOTY HAHOYACTHHKAM MPOHHUKATH Yepe3 KIITHH-
HY MeMOpaHy 4YH NPHUKPIIUTIOBATHCH JI0 TIOBEPXHI
KIITHHHA 3aJICKHO BiJl po3mipy ix yactun [31].
AnTHOaKTEpianbHa e(PeKTUBHICTh HAHOYACTHHOK
o0epHEeHO mpornopIliiiHa ix po3mipy [8]. [Ipobie-
Ma TOKCUYHOCTI HAHOYACTHHOK MOXKe OyTH 3MeH-
HIeHa X MOKPUTTAM 0i0CYMICHUMH areHTaMH, 10
crabimizye iX, 3amo0irae armoMepallii Ta poOUThH

9
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NPUAATHAMHU JJIs1 O1OMEJIMYHOTO 3aCTOCYBaHHS
4yepes3 3HIKCHHS TOKCUIHOCTI [12].

B3aemoniss HaHOUACTHHOK 3 MIKpOOpraHizma-
MM [TOYMHAETLCS 3 aare3ii HAaHOYaCTHHOK Ha CTiH-
i MiKpoOHOI KJiTHHM 1 MeMOpaHi [8], 3HaYHUM
3HWKEHHSIM JI3€Ta-MOTEHIay KJIITHHHOT TOBEPX-
Hi, HaJanl HaHOYACTHHKU IHAYKYIOTH MOp(QOIIo0-
TiYHI 3MiHU B CTPYKTYpi MeMOpaHH, OPYIIYIOTh
i MPOHMKHICTh Ta MUXalbHI QYHKIII cnocobom
JeTonsIpu3anii MeMOpaHH, 1110 MPU3BOAMTH JI0 MO-
PYIIEHHSI CTPYKTYpH KIiTHHH Ta 11 3arubeni [20].
YHac1i 10K MOpyIIeHHS KIITUHHOT CTPYKTYPH KIIi-
TUHHI KomrioHeHTH ((epmentu, 6inku, JTHK, me-
TaOOoJIITH) MMOYMHAIOTH MPOHUKATH Y HABKOJHIIIHE
cepenoButie [20]. NPs MoXyTh B3aeMOmisSTH 3
OlKaMy 30BHIITHBOT TOBEPXHI, YTBOPIOIOTH KOMII-
JIeKcH 3 KucHeM, (ocdopoM, a30TOM U CipKOIO,
IO € IOHOPAaMH EJICKTPOHIB, 1 CIPUYNHSITH HE3BO-
POTHI YIIKO/PKEHHS KIIITHHHOT CTIHKH [23]

3esiennii cuHTE3 HAHOCE/IEHY: IEpPeBaru Ha-
HOpO3Mipy

Cenen (Se) — METaJNIOITHIA €IEMEHT 3 Pi3HUM
CTyIIEHEM OKHCHEHHSI Ta BIACTUBOCTSIMH Y IIPUPO-
i, 0 3yCTPIUaeThCs 3a3BUYAl Y BUIIISAI KOMII-
nekciB i3 cynbdigamu un Ag, Cu, Pb ta Ni [45, 82].
Momy nputamanHi (poToNiTHYHI Ta MPOBiHI Bia-
CTHBOCTI, EJIEMEHT 3aCTOCOBYETHCS Y TIECTUIIHIAX,
CKJISIHIM MTPOMUCIIOBOCTI, SIK Xap4oBa Ta KOPMOBa
nobaeka [1, 19, 81, 96, 97]. CeneHn MicTuThCs Y
CEJICHOMETIOHIHI, CeJICHOLUCTEIHI Ta iHMMUX (ep-
MeHTax [43, 84], Mae BaXXIIMBE 3HAYCHHS Y TIIyTa-
TIOHIEpPOKCHaa3Hil cucremi [19, 43, 70, 81], sxa
y MO€HaHHI 3 BiTaMiHOM E Ji€ ik aHTHOKCHIAHT
JUIsl 3aro0iraHHSHHS IIKIJIMBOMY BIUTHBY MeETa-
6os1iTiB Ha TKaHUHH [65, 70], eTEMEHT € BaXKIIMBUM
Juist 4osoBiuoi deprunsHOcTi [70], GyHKIIT iMyH-
Hoi cuctemu [67], BUpOOHHUIITBA HEHPOTPAHCMIT-
TepiB [41], mpodiNaKTUKN 3ITOSKICHUX HOBOYTBO-
pens [1, 11, 77], a #ioro aedilUT TPU3BOAUTH 0
pany auchynkuii [19, 23, 51, 67, 70].

Hns cuate3y SeNPs BHKOpPHCTOBYBaiH pi3Hi
meromu [7, 17, 24, 95, 77, 94], sxi moBenu, IO
KOHIICHTpALlisS CeJieHOCYIb(ary Ta TemIeparypa
peakii 3miiicHIOE 3HAYHWH BIUTUB Ha MOP(oIo-
rito SeNPs [17, 95], uutoxpom C 31aTHHI BIAHOB-
JIIOBaTH CEJIEHAT JI0 CeJieHy, MpoayKytoun SeNPs
[24], a BIAHOBJICHHS CeJCHY aCKOPOIHOBOIO KHC-
JIOTOIO 32 TPHUCYTHOCTI TONiCAXapuiB CIPHUSE
YTBOPEHHIO CTaOiIbHUX BIPOJOBXK IIECTH MicCsi-
uiB cpepuunux SeNPs [77].

Hanouactunku ceneny (SeNPs) npuBepraiorh
yBary 3aBJsIKd CBOIM IPOTHPAKOBHM, aHTHOKCH-
JMAHTHUM, KaTaJIITHIHUM, (POTOKOMIIOBAJIBHUM Ta
inmmM BractuBocTsaM [40, 48, 80, 96]. 1li Bma-
CTHUBOCTI 7151 €(pEKTUBHOTO 3aCTOCYBaHHS IMOTpPE-
OyI0Th PO3POOJCHHS CHHTETHUYHUX Ta 3EJICHUX
crioco6iB BupoOHUIITBa SeNP [82, 84, 85]. Huni
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migroropka SeNPs  3HaYHOIO MIpOIO 3aJICKUTh
BiJ] XIMIYHHX 1 )I3UIHUX METO/IIB, SIKi BHKOPHCTO-
BYIOTh IIKIJUIMBI XiMIKaTH Ta J>XOPCTKi YMOBH
peaxiiii, 110 € OCHOBHUM HEIOJIKOM 1 TOTEHITiH-
HOIO 3arpo30l0 JJIsl JOBKULIA, 310poB’si. Ha T
OTO OIOTeHHUI CHHTE3 HaOyBa€ MOIMYJISIPHOCTI,
OCKIJIBKH € €KOJIOTIYHUM, JEIIEBUM, YUCTHM, 0€3-
MEYHUM, CTBOPIOE MiHIMaJIbHY KUIBKICTh BIIXO/IB.
3enenuii cunre3 SeNP BukopucToBye pocnunu [ 1,
8], wacTurm pociuH [21] Ta Mikpooprasizmu |1,
82, 85], 1m0 peBONIOIIOHYE iX TEXHOJIOTII0 BUTO-
TOBJICHHS Ta 3aCTOCYBaHHs. 3aBISKU 010CyMiCHO-
cTi SeNPs mmpoko 3aCTOCOBYIOTh Y MEIUIINHI |8,
17, 19], Betepunapii [1, 70], arponomii [74, 91],
BHUPOOHHUIITBI CUTLCHKOTOCTIOAAPCHKOT MPOAYKIIiT
[10, 43, 81] Ta iHIIMX TaTy3sX.

MikpoopraHi3Mu MaloTh OKHCHO-BiTHOBHi
CHCTEMH JJIsl BUKOPHCTAHHS METAJIB Ta PEeryJIro-
BaHHS IX KOHIIEHTpAIlii, 0 BiJ0OyBa€ThCSA uepe3
3MIHY 3apsily MeTally MEMOPaHHOK CHCTEMOIO
TPAHCIIOPTY C€JICKTPOHIB Ta BiJHOBIIOBAJIbHUMHU
¢depmenTamu. Y Takdil cnoci® MiKpoopraHizmu
peryioTh 1udy3it0 HOHIB METAJIIB Ta JCTOKCH-
¢ikyroTh ix [86]. CeneHar MeTabo0I3yEThCS TUCH-
MUTATOPHUM 3HIDKCHHSIM BMICTY, IO TPOBOKY€ETh-
Csl CJIEMEHTAapPHUM CEJICHOM, Ta acCHMUIALIHHIM
3HWKEHHSIM BMICTY, III0 YTBOPIOE JIETKY (GOpMY
ceneny [58, 76]. JIBi TpyHTOBI aJIOTPOIHI (HOopMU
CelieHy — uepBoHa 1 yopHa. Se” y BOHOMY pO3uHHi
— YepBOHUH, 1 32 3pOCTaHHS TEMIIEPATypH TOHAT
45 °C moctymoso dopHie [18, 61, 90]. Yracmimok
TUCUMUBILIAHAX peakiiii pisHi BuAM OakTepiit
YTBOPIOIOTH aJIOTPOITH YEPBOHOTO Ta YOPHOTO KO-
JIHOPY, 1[0 HAKOMTUIYIOThCS ¥ cepenoButi [1].

Bacillus cereus BIPC04, 3aBASIKU TpaMIIO3H-
TUBHIH CTPYKTYpi KIIITHHHOI CTIHKH Ta CTIOPOYTBO-
PEHHIO, € TIEPCIIEKTUBHOIO JIJIsl BUPOOHUIITBA Ha-
HOYACTHHOK celieHy. CeneHar BiJIHOBIIOETBCS JI0
CEINIeHITY Ta Hajalli — JI0 eJIEMEHTapHOTO CEeJeHY
[1, 19, 25, 37, 75, 94]. Bacillus cereus BIPC04 €
criiikoto 10 0,5-37,5 MM KoHIIEHTpallii CeNeHiTy
HaTpito 0e3 IPUTHIYEHHS POCTY OaKTepill Ta JIHIIe
3a 75 MM KOHIIEHTpallii MPUTHIYY€EThCST YTBOPEH-
HsI KOJIOHIH.

Bigomo, mo Pseudomans stutzeri 3matHa 1e-
peHocutu 2,53 MM cenenity Harpito [78], a Mak-
CHUMaJlbHa TOJIEPAHTHICTh 10 cenieHy i Rhodo-
sprillium rubrum cranosuts 1,5 MM [18, 61, 90].
Bacillus sp. 3natna BimHosmoBat 20 MM ceneHa-
Ty JIO CEJEHITYy Ta 2 MM CeJeHITy J0 elleMeHTap-
HOTO CeJICHY 3 OUIBIIIOI0 MIBUIKICTIO BiTHOBJICHHS
cenenary [38]. 6 MM celeHiTy 3 HOTO BiJIHOBJICH-
M 10 Se’ Moxke BUKopucTatu Ralstonia metal-
lidurans, a Enterobacter taylorae mpomykye no
500-5000 Mkr/nm ceneHary, y Takuid cnoci® 3HH-
JKYIOYM HOTO KUIBKICTh BIPOIOBXK IT'SATH JHIB Ha

81-94 % [28].
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B. cereus BIPC(04 Moxe IEPEHOCHUTH Ta Me-
Ta00J1i3yBaTH BHILI KOHLIEHTPAIliT CeJICHATY, aH1)K
i 6aktepii [56], Ta HaBITH yTBOPIOBATH CIIO-
pH, 110 MOXXKHA BBa)KaTH NEPeBaroro, amke Pseu-
domonas aeruginosa SNT1 cniopu HE YTBOPIOE,
X04a 37aTHa POCTH 3a KOHIIGHTpalii celeHary
50 mr/n [1]. B. cereus BIPC04 [56] yTBOpIOE
reKCcaroHaJlbHI CTPYKTypu 0e3 amopdHUX Gopm
Ta BHCOKOIO KPHUCTATI3AIl€I0 HAHOYACTHHOK,
MEHIIIE TMPOABISINCH CHUMETPUYHI Ta chepud-
Hi HAHOYACTUHKHW. 3a 3MIHU IapaMeTpiB POCTY
B. cereus BIPC04 mponykye BHYTPIITHBOKII-
TUHHI cepryuHi HAHOYACTHHKH Se 3 CepenHiM
niametpom 170 HM, cTabinbHI HaBITH 0e3 cra-
Olizaropa Ta Micisl BBEIASHHS Iypam, IO Mae
3HAUYCHHS B MEIUIIMHI Ta BUPOOHHIITBI (papma-
[EBTUYHOI MPOMYKITii.

HanowacTnHkHM BHYTPIIIHBOKJIITHHHOTO Ce-
neny posmipom 142-255 M Oyino oTpuMaHo 3a
BUKOpuCTaHHS Bacillus sp. Mshl, 3 omHO9acHUM
YTBOpPEHHSIM C(HEpHYHUX HAHOYACTHHOK PO3Mi-
pom 80-220 [37]. CrBopeni chepuuni (150 umM)
HAaHOYACTUHKH CeJieHy 3a BUKOpHCTaHHS Thauer-
aselenatis [25] Ta B. cereus CM100B cuHTE3yI0TH
BHYTPIIIHBO- Ta MO3AKIITHHHI HAHOYACTUHKH Ce-
neny 3 miamerpom 150-200 M [94]. Bimomo, 110
Shewanella sp. HN-41 3naTHa BiTHOBIIOBAaTH Ce-
ned (IV) mig gac muxaHHs 3 yTBOPEHHSIM HaHOYAC-
THHOK celieHy po3Mipom 164—181 um [75].

[IBuakicte mormuHaHHSA SeNPs ympomosx
nepioi 700U Ta HOTo eKCKpemist yIPOIOBXK Ipy-
roi BUIIA, HI’K 00’€MHOTO CEJIeHY, TOMy HaHOCe-
JIEH Ma€ MEHIITy TOKCHYHICTb, III0 Ja€ 3MOT'Y 3MEH-
IINTH AO3yBaHHA 1H €KIIIHNX MPeTapariB CeJIeHy
Ta 3MEHIINTH CIPOBOKOBAHI IPEmaparoM YIIKO-
JDKSHHS MTEYIHKY Ta HUPOK. CeJIeHIT MiIBUIITY€ aK-
THUBHICTh cHpOBaTKOBUX AJAT Ta AcAT, akTuBye
akTUBHICTH KaTtajasu Ta COJl, He BIUIMBAIOYM Ha
cami depmenTu [64, 83]. CeneHIT TaKOXK ITiIBU-
IIy€ BMICT MaJIOHOBOTO ialbIETiMy B IICHiHIII,
BonmHO4Yac SeNPs iforo 3umKyoTh [64], omHak i
ceneHit, 1 SeNPs ciprYuHSIOTh OJHAKOBHI1 BITUB
Ha aKTHUBHICTHh DyTarioHmepokcumasw. Ilim dwac
BHBUCHHS TOKCHYHOCTI CEJICHOBMICHUX TIpernapa-
TiB Y MHUIIEH BCTAHOBJIECHO, 1[0 MAKCUMaJbHE Ha-
KOTIMYEHHS €JIeMEeHTa BiIOyBa€ThCs y IMEYiHII Ta
cenesini [30], Ta BucnosneHo npunyuieHas [11,
54], mo celeH, gK i Sn, MAaKCUMAIHHO HAKOITHTY-
€THCSA y KICTKaX, MEYIHIT Ta CEeJIe31HII.

Nano-Se Mae HM3BKY TOKCHYHICTH [22], BH-
COKy 0i00CTYyHHICTh [57] Ta aHTHOKCHIAHTHY
akTuBHICTH [83, 99], € xodakTopoM y ckiami ce-
ne”ompoTeiniB. SeNPs mposBisiOTs BUIIY NpO-
TUMTYXJIMHHY aKTUBHICTH [1, 29], mopiBHIOIOUH 3
OpraHiYHUMH Ta HEOPTaHIYHUMH 00’ EMHUMH aHa-
JIOTaMH CeJIeHy, IO JIa€ 3MOTY iX BUKOPHCTOBYBa-
TH SIK TEPANEeBTUYHUHN 1 MPOTUITYXJIMHHUHA arcHT

[27], Ta MO3UTHBHO BILIMBAIOTh Ha MeTa0OJI3M
HIUTOOAI0HOT 3a103u [46, 47].

SeNPs nposBisitoTh aHTHOAKTEPiaNbHY AKTHB-
HICTh IOA0 pocTy rpamHeratuBHUX (E. coli) Ta
rpaMmno3uTHBHUX (S. aureus) 6axtepiii [71], mpo-
TUMIKPOOHY aKTUBHICTh 1010 Escherichia coli,
Klebsiella sp., Pseudomonas sp., Staphylococcus
aureus Ta Proteus sp. [48], mpoTurpuOkoBy Ta
GyHTIOMAHY aKTUBHICTH mono P digitatum Tta
C. coccodes [55].

OTxe, BCTAaHOBIICHO, III0 HAHOYACTHHKH CeJie-
HY € TIOTY>KHUMH Ta (PYHKI[IOHAIEHO CIIPOMOKHH-
MU B 0ararboX aCleKTax *HUTTs, CHHTE3YIOThCS (i-
3UYHUMH, XIMIYHHMH, O10JOTIYHMMH METOIAMH.
Po3riisiHyTO €KOJIOTIYHO YMCTI Ta MEHII TOKCHYHI
METOJM 3eJIEHOr0 CHHTE3y HaHodacTHHOK. O0-
TOBOPEHO pO3Mip, BIIACTUBOCTI HaHOYACTHHOK,
YMHHUKHY, 10 BIUITMBAIOThH Ha 1X CHHTE3, OioMoUte-
KyJIM, BTOPHHHI METa0ONITH Ta KOQEepPMEHTH, 10
BIZTHOBIIIOIOTh HOHM METaNiB 0 HAHOYACTHHOK.
[lizcymMOoBaHO MOJENb 3€JIEHOTO CHHTE3Y 3 BHUKO-
pHUcTaHHsIM (i3UKO-XiMIYHUX 3ac00iB Ta iX Oiome-
JIUYHI 3aCTOCYBaHHS.

CIINCOK JITEPATYPU

1. Abbas H., Abou Baker D. Biological Evaluation of
Selenium Nanoparticles biosynthesized by Fusarium sem-
itectum as antimicrobial and anticancer agents. Egyptian
Journal of Chemistry. 2020. 63(4). P. 18-19. Doi: https://doi.
org/10.21608/ejchem.2019.15618.1945

2.Combined  mechanochemical/thermal  annealing
approach for the synthesis of Co 9 Se 8 with potential optical
properties / Achimovi¢ova M. et al. Applied Physics A. 2019.
125(1). 8 p. Doi:https://doi.org/10.1007/s00339-018-2305-y

3. Adelere I. A., Lateef A. A novel approach to the green
synthesis of metallic nanoparticles: the use of agro-wastes,
enzymes, and pigments. Nanotechnology Reviews. 2016.
5(6). P. 567-587. Doi:https://doi.org/10.1515/ntrev-2016-0024

4. Renewable energy harvesting with the application of
nanotechnology: A review / M. H. Ahmadi et al. International
Journal of Energy Research. 2019. 43(4). P. 1387-1410.
Doi:https://doi.org/10.1002/er.4282

5. Synthesis and characterization of nano selenium using
plant biomolecules and their potential applications / H. Alam
et al. Bio Nano Science. 2019. 9(1). P. 96-104. Doi:https://
doi.org/10.1007/512668-018-0569-5

6. Enhanced anti-tumor efficacy and reduced
cardiotoxicity of doxorubicin delivered in a novel plant virus
nanoparticle / E.  Alemzadeh et al. Colloids and Surfaces
B: Biointerfaces. (2019). 174. P. 80-86. Doi:https://doi.
org/10.1016/j.colsurfb.2018.11.008

7. Degradation of diclofenac sodium using UV/biogenic
selenium nanoparticles/H202: Optimization of process
parameters / A. Ameri et al. Journal of Photochemistry
and Photobiology A: Chemistry. 2020. Vol. 392. 112382.
Doi:https://doi.org/10.1016/j.jphotochem.2020.112382

8. Anchana R. S., Arivarasu L., Rajeshkumar S. Green
synthesis of garlic oil-mediated selenium nanoparticles and
its antimicrobial and cytotoxic activity. Drug Invention
Today. 2020. 14(2).

11


https://doi.org/10.1002/er.4282

Texnonoeis supobruymea i nepepooxu npooykyii meapunnuymea, 2020, Ne 2

tvppt.btsau.edu.ua

9. Banerjee A., Gupta P., Nigam V., Bandopadhyay R.
Bacterial exopolysaccharides from extreme marine habitat
of Southern Ocean: Production and partial characterization.
Gayana. 2019. 83(2). P. 126-134. Doi:https://doi.
org/10.4067/S0717-65382019000200126

10. Effects of different dietary selenium sources
including probiotics mixture on growth performance,
feed utilization and serum biochemical profile of quails
/ V. Bityutskyy et al. In Modern Development Paths of
Agricultural Production Springer. Cham. 2019. P. 623-632.
Doi: https://doi.org/10.1007/978-3-030-14918-5_61

11. Cardarelli N. F. Tin as a vital nutrient: implications
in cancer prophylaxis and other physiological processes. CRC
press. 2019. Doi:https://doi.org/10.1201/9780429280511

12. Chandra H., Kumari P., Bontempi E., Yadav S.
Medicinal plants: Treasure trove for green synthesis of
metallic nanoparticles and their biomedical applications.
Biocatalysis and Agricultural Biotechnology. 2020. P. 1015—
1018. Doi:https://doi.org/10.1016/j.bcab.2020.101518

13. Cruz LY., Wang D., Liu J. Biosynthesis of
selenium nanoparticles, characterization and X-ray induced
radiotherapy for the treatment of lung cancer with interstitial
lung disease. Journal of Photochemistry and Photobiology
B: Biology. 2019. 191. P. 123-127. Doi:https://doi.
org/10.1016/j.jphotobiol.2018.12.008

14. Daphedar A., Taranath T. C. Green synthesis of zinc
nanoparticles using leaf extract of Albizia saman (Jacq.) Merr.
and their effect on root meristems of Drimia indica (Roxb.)
Jessop. Caryologia. 2018. 71(2). P. 93—102. Doi:https://doi.
org/10.1080/00087114.2018.1437980

15. Decho A.W., Gutierrez T. Microbial extracellular
polymeric substances (EPSs) in ocean systems. Frontiers in
microbiology. 2017. 8. 922 p. Doi:https://doi.org/10.3389/
fmicb.2017.00922

16. Elahian F., Reiisi S., Shahidi A., Mirzaei S.A.
High-throughput  bioaccumulation,  biotransformation,
and production of silver and selenium nanoparticles using
genetically engineered Pichia pastoris. Nanomedicine:
Nanotechnology. Biology and Medicine. 2017. 13(3). P.
853-861. Doi:https://doi.org/10.1016/j.nan0.2016.10.009

17. Factorial design-optimized and gamma irra-
diation-assisted fabrication of selenium nanoparticles by
chitosan and Pleurotus ostreatus fermented fenugreek
for a vigorous in vitro effect against carcinoma cells /
A.l. El-Batal et al. International Journal of Biological
Macromolecules. 2019. Doi:https://doi.org/10.1016/j.
ijbiomac.2019.11.210

18. Methyl selenol as a precursor in selenite reduction to
Se/S species by methane-oxidizing bacteria / A.S. Eswayah
et al. Applied and environmental microbiology. 2019. 85(22).
Doi: https://doi.org/10.1128/AEM.01379-19

19. Selenium Ameliorates AFB 1— Induced Excess
Apoptosis in Chicken Splenocytes Through Death Receptor
and Endoplasmic Reticulum Pathways / J. Fang et al
Biological trace element research. 2019. 187(1). P. 273-280.
Doi:https://doi.org/10.1007/s12011-018-1361-7

20. Fardsadegh B., Jafarizadeh-Malmiri H. Aloe
vera leaf extract mediated green synthesis of selenium
nanoparticles and assessment of their in vitro antimicrobial
activity against spoilage fungi and pathogenic bacteria
strains. Green Processing and Synthesis. 2019. 8(1). P. 399—
407. Doi:https://doi.org/10.1515/gps-2019-0007

12

21. Biosynthesis, characterization and antimicrobial
activities assessment of fabricated selenium nanoparticles
using Pelargonium zonale leaf extract / B. Fardsadegh et al.
Green Processing and Synthesis. 2019. 8(1). P. 191-198.
Doi:https://doi.org/10.1515/gps-2018-0060

22. Association of selenoprotein and selenium pathway
genotypes with risk of colorectal cancer and interaction with
selenium status / V. Fedirko et al. Nutrients. 2019. 11(4). 935
p- Doi:https://doi.org/10.3390/nu11040935

23. Fenech, M. (2020). The Role of Nutrition in DNA
Replication, DNA Damage Prevention and DNA Repair. In
Principles of Nutrigenetics and Nutrigenomics (pp. 27-32).
Academic Press. Doi:https://doi.org/10.1016/B978-0-12-
804572-5.00004-5

24. Fernandes A.P.N. Living capacitors: functional
characterization of a novel cytochrome acting as a nanowire.
2019. URL:http://hdl.handle.net/10362/91579

25. Bacillus safensis JG-BST affects the fate of
selenium by extracellular production of colloidally less stable
selenium nanoparticles / S. Fischer et al. Journal of hazardous
materials. 2020. 384. 121146. Doi:https://doi.org/10.1016/].
jhazmat.2019.121146

26. Gahlawat G., Choudhury A. R. A review on
the biosynthesis of metal and metal salt nanoparticles by
microbes. RSC advances. 2019. 9(23). P. 12944-12967.
Doi:https://doi.org/ 10.1039/C8RA10483B

27. Preparation, physicochemical characterization,
and anti-proliferation of selenium nanoparticles stabilized
by Polyporus umbellatus polysaccharide / X. Gao et al.
International Journal of Biological Macromolecules.
(2020).  152. P. 605-615. Doi:https://doi.org/10.1016/j.
ijbiomac.2020.02.199

28. Prokaryotic and Eukaryotic Microbes: Potential
Tools for Detoxification and Bioavailability of Metalloids
/ N. Garg et al. Metalloids in Plants: Advances and
Future Prospects. 2020. P. 149-183. Doi:https://doi.
org/10.1002/9781119487210.ch9

29. Habibi G., Aleyasin Y. Green synthesis of Se
nanoparticles and its effect on salt tolerance of barley plants.
Int. J. Nano Dimens. 2020. 11(2). P. 145-157.

30. Subacute oral toxicity investigation of selenium
nanoparticles and selenite in rats / N. Hadrup et al. Drug and
chemical toxicology. 2019. 42(1). P. 76-83. Doi:https://doi.
org/10.1080/01480545.2018.1491589

31. Hao N., Li L., Tang F. Roles of particle size, shape
and surface chemistry of mesoporous silica nanomateri-
als on biological systems. International Materials Reviews.
2017. 62(2). P. 57-77. Doi:https://doi.org/10.1080/0950660
8.2016.1190118

32. Chiral plasmonics / M. Hentschel et al. Science ad-
vances. 2017. 3(5). €1602735. Doi:https://doi.org/10.1126/
sciadv.1602735

33. HuangY., Ren J., Qu X. Nanozymes: classification,
catalytic mechanisms, activity regulation, and applications.
Chemical reviews. 2019. 119(6). P. 4357-4412. Doi:https://
doi.org/10.1021/acs.chemrev.8b00672

34. A Short Review on Role of Nanotechnology in
Daily Life / T. Igbal et al. Research & Reviews: Journal of
Computational Biology. 2020. 8(3). P. 24-33. URL:http://
medicaljournals.stmjournals.in/index.php/RRJoCB/article/
view/1833


https://doi.org/10.1007/978-3-030-14918-5_61

tvppt.btsau.edu.ua

TexHos102i5 6Upo6HUYMEa i nepepobku npodykyii meapunHuymea, 2020, Ne 2

35. Iravani S., Varma R.S. Bacteria in Heavy Metal
Remediation and Nanoparticle Biosynthesis. ACS Sustain-
able Chemistry & Engineering. 2020. 8(14). P. 5395-5409.
Doi:https://doi.org/10.1021/acssuschemeng.0c00292

36. Kamali M., Costa M.E.V., Otero-Irurueta G., Cape-
la 1. Ultrasonic irradiation as a green production route for
coupling crystallinity and high specific surface area in iron
nanomaterials. Journal of cleaner production. 2019. 211. P.
185-197. Doi:https://doi.org/10.1016/j.jclepro.2018.11.127

37. Biogenic selenium nanoparticles target chronic
toxoplasmosis with minimal cytotoxicity in a mouse model
/ A. Keyhani et al. Journal of Medical Microbiology. 2020.
69(1). P. 104-110. Doi:https://doi.org/10.1099/jmm.0.001111

38. Kim H.W., Hong S.H., Choi H. Effect of Ni-
trate and Perchlorate on Selenate Reductionina Sequencing
Batch Reactor. Processes. 2020. 8(3). 344 p. Doi:https://doi.
org/10.3390/pr8030344

39. Development of Lactobacillus kimchicus DCY51T-
mediated gold nanoparticles for delivery of ginsenoside
compound K: in vitro photothermal effects and apoptosis
detection in cancer cells / Y.J. Kim et al. Artificial cells,
nanomedicine, and biotechnology. 2019. 47(1). P. 30—44.
Doi:https://doi.org/10.1080/21691401.2018.1541900

40. Plant Extract Assisted Eco-benevolent Synthesis of
Selenium Nanoparticles-A Review on Plant Parts Involved,
Characterization and Their Recent Applications / P. Korde et
al. Journal of Chemical Reviews. 2020. P. 157-168.

41. Kurmi B.D., Patel P.,, Paliwal R., Paliwal S.R.
Molecular approaches for targeted drug delivery towards
cancer: A concise review with respect to nanotechnology.
Journal of Drug Delivery Science and Technology. 2020.
101682. Doi:https://doi.org/10.1016/j.jddst.2020.101682

42. Liang S. X. T., Wong L. S., Dhanapal A. C. T. A.,
Djearamane S. Toxicity of Metals and Metallic Nanoparticles
on Nutritional Properties of Microalgae. Water, Air, & Soil
Pollution. 2020. 231(2). 52 p. Doi:https://doi.org/10.1007/
s11270-020-4413-5

43. Effect of selenium nanoparticles against abnormal
fatty acid metabolism induced by hexavalent chromium
in chicken’s liver / M. Luo et al. Environmental Science
and Pollution Research. 2019. 26(21). P. 21828-21834.
Doi:https://doi.org/10.1007/s11356-019-05397-3

44. Majeed M.I., Bhatti H.N., Nawaz H., Kashif
M. Nanobiotechnology: Applications of nanomaterials
in biological research. Integrating green chemistry and
sustainable engineering. 2019. P. 581-615.

45. Selenium oxyanion bioconcentration in natural
freshwater periphyton / B. Markwart et al. Ecotoxicology
and environmental safety. 2019. 180. P. 693—704. Doi:https://
doi.org/10.1016/j.ecoenv.2019.05.004

46. McClements J., McClements D.J. Standardization of
nanoparticle characterization: methods for testing properties,
stability, and functionality of edible nanoparticles. Critical
reviews in food science and nutrition. 2016. 56(8). P. 1334—
1362. Doi:https://doi.org/10.1080/10408398.2014.970267

47. Mellinas C., Jiménez A., Garrigés M. D. C. Micro-
wave-Assisted Green Synthesis and Antioxidant Activity of
Selenium Nanoparticles Using Theobroma cacao L. Bean
Shell Extract. Molecules. 2019. 24(22). 4048 p. Doi:https:/
doi.org/10.3390/molecules24224048

48. Menon S., KS S.D., Agarwal H., Shanmugam V.
K. Efficacy of Biogenic Selenium Nanoparticles from an

extract of ginger towards evaluation on anti-microbial and
anti-oxidant activities. Colloid and Interface Science Com-
munications. 2019. 29. P. 1-8. Doi:https://doi.org/10.1016/].
colcom.2018.12.004

49. Mohanta D., Ahmaruzzaman M. Addressing Nano-
toxicity: Green Nanotechnology for a Sustainable Future.
The ELSI Handbook of Nanotechnology: Risk, Safety, ELSI
and Commercialization. 2020. P. 103—112. Doi:https://doi.
0rg/10.1002/9781119592990.ch6

50. Mosallam F. M., El-Sayyad G. S., Fathy R. M.,
El-Batal A. I. Biomolecules-mediated synthesis of selenium
nanoparticles using Aspergillus oryzae fermented Lupin
extract and gamma radiation for hindering the growth of
some multidrug-resistant bacteria and pathogenic fungi.
Microbial pathogenesis. 2018. 122. P. 108—116. Doi:https://
doi.org/10.1016/j.micpath.2018.06.013

51. Mukherjee S., Nethi S. K. Biological Synthesis
of Nanoparticles Using Bacteria. In Nanotechnology for
Agriculture. Springer, Singapore. 2019. P. 37-51.

52. A rapid synthesis and antibacterial property of
selenium nanoparticles using egg white lysozyme as a
stabilizing agent / S. Muthu et al. SN Applied Sciences. 2019.
1(12). 1543 p. Doi:https://doi.org/10.1007/s42452-019-1509-x

53. Mykhaylenko N.F., Zolotareva E. K. The effect
of copper and selenium nanocarboxylates on biomass
accumulation and photosynthetic energy transduction
efficiency of the green algae Chlorella vulgaris. Nanoscale
research letters. 2017.  12(1). 147 p. Doi:https://doi.
org/10.1186/s11671-017-1914-2

54. Co-administration of Selenium with Inorganic
Mercury Alters the Disposition of Mercuric Ions in Rats /
S.E. Orr et al. Biological trace element research. 2019. P. 1-9.
Doi:https://doi.org/10.1007/s12011-019-01835-y

55. Effect of biogenic selenium nanoparticles on ERG11
and CDRI1 gene expression in both fluconazole-resistant and-
susceptible Candida albicans isolates / N. Parsameher et al.
Current medical mycology. 2017. 3(3). 16 p. Doi:https://doi.
org/10.29252/cmm.3.3.16

56. Pouri S., Motamedi H., Honary S., Kazeminezhad I.
Biological synthesis of selenium nanoparticles and evaluation
of their bioavailability. Brazilian Archives of Biology and
Technology. 2017. 60 p. Doi:https://doi.org/10.1590/1678-
4324-2017160452

57. Preedy V. R. Selenium: Chemistry, Analysis,
Function and Effects. Royal Society of Chemistry. 2015.

58. Rahman Z., Singh V.P. Bioremediation of toxic
heavy metals (THMs) contaminated sites: concepts, applica-
tions and challenges. Environmental Science and Pollution
Research International. 2020. Doi:https://doi.org/10.1007/
s11356-020-08903-0

59. Rajeshkumar S., Veena P., Santhiyaa R. V. Synthesis
and Characterization of Selenium Nanoparticles Using Natu-
ral Resources and Its Applications. In Exploring the Realms
of Nature for Nanosynthesis. Springer, Cham. 2018. P. 63—
79. Doi:https://doi.org/10.1007/978-3-319-99570-0_4

60. Regulacio M. D., Yang D. P., Ye E. Toward greener
methods of producing branched metal nanostructures. Crys-
tEngComm. 2020. 22(3). P. 399-411.

61. Rehan M., Alsohim A.S., El-Fadly G., Tisa L. S.
Detoxification and reduction of selenite to elemental red se-
lenium by Frankia. Antonie van Leeuwenhoek. 2019. 112(1).
P. 127-139. Doi:https://doi.org/10.1007/s10482-018-1196-4

13


https://doi.org/10.1016/j.jddst.2020.101682
https://doi.org/10.1590/1678-4324-2017160452
https://doi.org/10.1590/1678-4324-2017160452

Texnonoeis supobruymea i nepepooxu npooykyii meapunnuymea, 2020, Ne 2

tvppt.btsau.edu.ua

62. Renteria V., Franco A. Metal Nanoparticles Dispersed
in Epoxy Resin: Synthesis, Optical Properties and Applica-
tions. In Reviews in Plasmonics 2017. Springer, Cham. 2019.
P. 191-228. Doi:https://doi.org/10.1007/978-3-030-18834-4_8

63. Lipid Peroxidation In The Body Of Different Spe-
cies Of Animals And Birds. — 3™ International Conference
“Smart Bio”, 02-04 May 2019 / N. Rol et al. Kaunas, Lithu-
ania. 159 p. URL:http://rep.btsau.edu.ua’handle/BNAU/4665

64. Saadi A., Dalir-Naghadeh B., Asri-Rezaei S.,
Anassori E. Platelet Selenium Indices as Useful Diagnostic
Surrogate for Assessment of Selenium Status in Lambs: an
Experimental Comparative Study on the Efficacy of Sodium
Selenite vs. Selenium Nanoparticles. Biological Trace El-
ement Research. 2020. 194(2). P. 401-409. Doi:https://doi.
org/10.1007/s12011-019-01784-6

65. Sakamoto I. K., Maintiguer S. 1., Varesche M.B.
A. Phylogenetic characterization and quantification by Most
Probable Number of the microbial communities of biomass
from the Upflow Anaerobic Sludge Blanket Reactor un-
der sulfidogenic conditions. Acta Scientiarum. Technology.
2019. 41. 39128 p. Doi:https://doi.org/10.4025/actascitech-
nol.v41i1.39128

66. Salem S. S., Fouda A. Green synthesis of metallic
nanoparticles and their prosective biotechnological
applications: an overview. Biol Trace Elem Res. 2020.
Doi:https://doi. org/10.1007/s12011-020-02138-3.

67. Samsudin A. A., Dalia A. M., Loh T. C., Sazili
A. Q. Influence of Bacterial Organic Selenium on Blood
Parameters, Immune Response, Selenium Retention and
Intestinal Morphology of Broiler Chickens. 2020. Doi:https://
doi.org/10.21203/rs.2.23476/v1

68. Sardar M., Mazumder J.A. Biomolecules assisted
synthesis of metal nanoparticles. In Environmental
Nanotechnology Springer, Cham. 2019. P. 1-23. Doi:https://
doi.org/10.1007/978-3-319-98708-8 1

69. Applications of nanotechnology in plant growth
and crop protection: a review / Y. Shang et al. Molecules.
2019. 24(14). 2558 p. Doi:https://doi.org/10.3390/
molecules24142558

70. Effects of selenium on the proliferation and
apoptosis of sheep spermatogonial stem cells in vitro / L.
Shi et al. Animal Reproduction Science. 2020. 106330.
Doi:https://doi.org/10.1016/j.anireprosci.2020.106330

71. Shoeibi S., Mashreghi M. Biosynthesis of selenium
nanoparticles using Enterococcus faecalis and evaluation of
their antibacterial activities. Journal of Trace Elements in
Medicine and Biology. 2017. 39. P. 135-139. Doi:https://doi.
org/10.1016/j.jtemb.2016.09.003

72. Shukla A.K., Iravani S. Green synthesis, charac-
terization and applications of nanoparticles. Elsevier. 2018.
Doi:https://doi.org/10.1016/C2017-0-02526-0

73. Singh P, Kim Y.J., Zhang D., Yang, D. C. Biolog-
ical synthesis of nanoparticles from plants and microorgan-
isms. Trends in biotechnology. 2016. 34(7). P. 588-599.
Doi:https://doi.org/10.1016/j.tibtech.2016.02.006

74. Singh S. K., Kasana R. C., Yadav R. S., Pathak
R. Current Status of Biologically Produced Nanoparticles
in Agriculture. In Biogenic Nano-Particles and their Use in
Agro-ecosystems. Springer, Singapore. 2020. P. 393—406.
Doi:https://doi.org/10.1007/978-981-15-2985-6_21

75. Sinharoy A., Saikia S., Pakshirajan K. Biological
removal of selenite from waste water and recovery as seleni-

14

um nanoparticles using inverse fluidized bed bioreactor. Jour-
nal of Water Process Engineering. 2019. Vol. 32. 100988.
Doi:https://doi.org/10.1016/j.jwpe.2019.100988

76. Microbes for Bioremediation of Heavy Metals.
In Microbial Interventions in Agriculture and Environment
Springer / R. Soni et al. Singapore. 2019. P. 129-141.
Doi:https://doi.org/10.1007/978-981-32-9084-6 6

77. Construction of arabinogalactans/selenium
nanoparticles composites for enhancement of the antitumor
activity / S. Tang et al. International journal of biological
macromolecules. 2019. 128. P. 444-451. Doi:https://doi.
org/10.1016/j.ijbiomac.2019.01.152

78. Tendenedzai J. T., Brink H. G. The effect
of nitrogen on the reduction of selenite to elemental
selenium by Pseudomonas stutzeri NT-. CHEMICAL
ENGINEERING. 2019. 74 p. Doi: https://doi.org/10.3303/
CET1974089

79. Effects of selenium compounds and toxicant
actionon oxidative biomarkers in quails / S.I. Tsekhmistrenko
et al. Ukrainian Journal of Ecology. 2020. 10(2). P. 232-239.
Doi: https://doi.org/10.15421/2020 89

80. BityutskyV.S., SpyvacM.Y., TsekhmistrenkoS.I.,
ShaduraU.M. Perspectives of cerium nanoparticles use in
agriculture / O.S. Tsekhmistrenko et al. The Animal Biolo-
gy. 2017. Vol. 19. Ne 3. JIeBiB, 2017. P. 9—18. URL:http://rep.
btsau.edu.ua/handle/BNAU/1300

81. Tsekhmistrenko, O., & Tsekhmistrenko, S. Lipid
peroxidation in the quails kidney under Cadmium load and
Sel-Plex influence. TexHomnoris BUpOOHUITBA Ta Mepepod-
KM TpOAYKUil TBapuHHUITBA: 30. Hayk. mpams. 2015. Vol. 1
(116). Bila Tserkva. P. 203-207. URL:http://rep.btsau.edu.ua/
handle/BNAU/931

82. Bacterial synthesis of nanoparticles: A green ap-
proach / S. I. Tsekhmistrenko et al. Biosystems Diversity.
2020. 28(1). P. 9-17. Doi: https://doi.org/10.15421/012002

83. Tsekhmistrenko S., Bityutskii V., Tsekhmistrenko
O. Markers of oxidative stress in the blood of quails under
the influence of selenium nanoparticles. 2020. URL:http://
rep.btsau.edu.ua/handle/BNAU/4763

84. Enzyme-like activity of nanomaterials /
S.I. Tsekhmistrenko et al. Regulatory Mechanismsin
Biosystems. 2018. 9(3). P. 469-476. Doi:https://doi.
org/10.15421/021870

85. Evaluation of effects of selenium nanoparticles on
Bacillus subtilis / N.O. Tymoshok et al. Regulatory Mech-
anisms in Biosystems. 2019. 10(4). P. 544-552. Doi:https://
doi.org/10.15421/021980

86. Vaishnavi S., Thamaraiselvi C., Vasanthy M. Effi-
ciency of Indigenous Microorganisms in Bioremediation of
Tannery Effluent. In Waste Water Recycling and Manage-
ment Springer, Singapore. 2019. P. 151-168. Doi:https://doi.
org/10.1007/978-981-13-2619-6 13

87. Vaseghi Z., Nematollahzadeh A., Tavakoli O.
Green methods for the synthesis of metal nanoparticles us-
ing biogenic reducing agents: a review. Reviews in Chemi-
cal Engineering. 2018. 34(4). P. 529-559. Doi:https://doi.
org/10.1515/revece-2017-0005

88. Wadhwani S. A., Shedbalkar U. U., Singh R., Cho-
pade B. A. Biogenic selenium nanoparticles: current status
and future prospects. Applied microbiology and biotechnolo-
gy. 2016. 100(6). P. 2555-2566. Doi:https://doi.org/10.1007/
s00253-016-7300-7


https://doi.org/10.15421/012002
https://doi.org/10.15421/021870
https://doi.org/10.15421/021870
https://doi.org/10.15421/021980
https://doi.org/10.15421/021980
https://doi.org/10.1007/s00253-016-7300-7
https://doi.org/10.1007/s00253-016-7300-7

tvppt.btsau.edu.ua

TexHos102i5 6Upo6HUYMEa i nepepobku npodykyii meapunHuymea, 2020, Ne 2

89. Waghmare S. R., Mulla M. N., Marathe S. R,
Sonawane K. D. Ecofriendly production of silver nanopar-
ticles using Candida utilis and its mechanistic action against
pathogenic microorganisms. 3 Biotech. 2015. 5(1). P. 33-38.
Doi:https://doi.org/10.1007/s13205-014-0196-y

90. Selenate reduction and selenium enrichment of tea
by the endophytic Herbaspirillum sp. strain WT00C / X. Xu
et al. Current microbiology. 2019. P. 1-14. Doi:https://doi.
org/10.1007/s00284-019-01682-z

91. Selenium forms and methods of application differen-
tially modulate plant growth, photosynthesis, stress tolerance,
selenium content and speciation in Oryza sativa L / H. Yin et
al. Ecotoxicology and environmental safety. 2019. 169. P.
911-917. Doi:https://doi.org/10.1016/j.ecoenv.2018.11.080

92. Adsorption of selenite onto Bacillus subtilis:
the overlooked role of cell envelope sulthydryl sites in the
microbial conversion of Se (IV) / Q. Yu et al. Environmental
science & technology. 2018. 52(18). P. 10400-10407.
Doi:https://doi.org/10.1021/acs.est.8b02280

93. Yumei L., Yamei L., Qiang L., Jie B. Rapid
biosynthesis of silver nanoparticles based on floccula-
tion and reduction of an exopolysaccharide from arthro-
bacter sp. B4: its antimicrobial activity and phytotox-
icity. Journal of Nanomaterials. 2017. Doi:https://doi.
org/10.1155/2017/9703614

94. Two selenium tolerant Lysinibacillus sp. strains are
capable of reducing selenite to elemental Se efficiently under
aerobic conditions / J. Zhang et al. Journal of Environmental
Sciences. 2019. 77. P. 238-249. Doi:https://doi.org/10.1016/j.
jes.2018.08.002

95. Selenium-doped calcium carbonate nanoparticles
loaded with cisplatin enhance efficiency and reduce side
effects / P. Zhao et al. International journal of pharmaceu-
tics. 2019. 570 p. 118638. Doi:https://doi.org/10.1016/].1j-
pharm.2019.118638

96. BuxopucTaHHA HAaHOYAaCTHHOK METajJiB Ta HeMe-
taxiB y ntaxiBHUUTBI / O.C. LlexmicTpenko ta iH. TexHomoris
BUPOOHUIITBA 1 MepepoOKy MPOAYKIil TBapUHHULTBA, Ne 2,
2019. bina Ilepksa, 2019. C. 113—130. URL:http://rep.btsau.
edu.ua/handle/BNAU/3838

97. B Cen-miekcy Ta KaJMi€BOrO HAaBAHTAXKEHHS
Ha minonepokcugamito / O.C. Lexmictpenko Ta iH. 30ipHUK
HAyKOBHX Hpampb. TeXHONOTis BUPOOHHULTBA 1 HEepepoOKH
npoaykuii TBapuHHunTBa. 2013, Bum. 9 (103). C. 16-19.
URLhttp://rep.btsau.edu.ua/handle/BNAU/9S57

98. Iexmictpenko O.C., bitronpkuii B.C., LlexmicTpeH-
ko C.I. “3eneni” TeXHONOTI] y CHHTE31 HAHOYACTHHOK CEJICHY.
[Insixu po3BUTKY HAYKH B Cy4aCHUX KPU30BHX YMOBaX: TE3M
mon. | mbkHapomHOI HayKOBO-TIPAKTHYHOI 1HTEPHET-KOH-
¢epenii. 28-29 tpasus 2020 poky. duinpo, 2020. T. 2. C.
506-509. URL:http://193.138.93.8/bitstream/BNAU/4823/1/
Zeleni_tekhnolohii.pdf

99. biomiMeTHyHa Ta aHTHOKCHIAHTHA aKTHBHICTH Ha-
Hocronyk piokcuay uepito / O.C. Llexmictpenko Ta iH. CBiT
MenunuHu ta Oionorii, 2018, Ne 1 (63). INonrasa, 2018. C.
196-201. Doi:https://doi.org/10.267254 / 2079-8334-2018-1-
63-196-201

REFERENCES
1. Abbas, H., Abou Baker, D. (2020). Biological
Evaluation of Selenium Nanoparticles biosynthesized by Fu-
sarium semitectum as antimicrobial and anticancer agents.

Egyptian Journal of Chemistry. 63(4), pp. 18-19. Available
at:https://doi.org/10.21608/ejchem.2019.15618.1945

2. Achimovi¢ova, M., Daneu, N., Téthova, E., Mazaj,
M., Dutkova, E. (2019). Combined mechanochemical/
thermal annealing approach for the synthesis of Co 9 Se 8
with potential optical properties. Applied Physics A. 125(1),
8 p. Available at:https://doi.org/10.1007/s00339-018-2305-y

3. Adelere, 1. A., Lateef, A. (2016). A novel approach to
the green synthesis of metallic nanoparticles: the use of agro-
wastes, enzymes, and pigments. Nanotechnology Reviews.
5(6), pp. 567-587. Available at:https://doi.org/10.1515/
ntrev-2016-0024

4. Ahmadi, M. H., Ghazvini, M., Alhuyi Nazari,
M., Ahmadi, M. A., Pourfayaz, F., Lorenzini, G., Ming, T.
(2019). Renewable energy harvesting with the application of
nanotechnology: A review. International Journal of Energy
Research. 43(4), pp. 1387-1410. Available at:https://doi.
org/10.1002/er.4282

5.  Alam, H., Khatoon, N., Raza, M., Ghosh, P. C.,
Sardar, M. (2019). Synthesis and characterization of nano
selenium using plant biomolecules and their potential ap-
plications. Bio Nano Science. 9(1), pp. 96-104. Available
at:https://doi.org/10.1007/512668-018-0569-5

6. Alemzadeh, E., Dehshahri, A., Dehghanian, A.
R., Afsharifar, A., Behjatnia, A. A., Izadpanah, K., Ahmadi,
F. (2019). Enhanced anti-tumor efficacy and reduced
cardiotoxicity of doxorubicin delivered in a novel plant
virus nanoparticle. Colloids and Surfaces B: Biointerfaces.
174, pp. 80-86. Available at:https://doi.org/10.1016/].
colsurfb.2018.11.008

7. Ameri, A., Shakibaie, M., Pournamdari, M., Ameri,
A., Foroutanfar, A., Doostmohammadi, M., Forootanfar, H.
(2020). Degradation of diclofenac sodium using UV/biogenic
selenium nanoparticles/H202: Optimization of process
parameters. Journal of Photochemistry and Photobiology
A: Chemistry. Vol. 392. 112382. Available at:https://doi.
org/10.1016/j.jphotochem.2020.112382

8. Anchana, R. S., Arivarasu, L., Rajeshkumar, S.
(2020). Green synthesis of garlic oil-mediated selenium
nanoparticles and its antimicrobial and cytotoxic activity.
Drug Invention Today. 14(2).

9. Banerjee, A., Gupta, P., Nigam, V., Bandopadhyay,
R. (2019). Bacterial exopolysaccharides from extreme
marine habitat of Southern Ocean: Production and partial
characterization. Gayana, 83(2), pp. 126-134. Available
at:https://doi.org/10.4067/S0717-65382019000200126

10. Bityutskyy, V., Tsekhmistrenko, S., Tsekh-mistrenko,
0., Melnychenko, O., Kharchyshyn, V. (2019). Effects of
different dietary selenium sources including probiotics mixture
on growth performance, feed utilization and serum biochemical
profile of quails. In Modern Development Paths of Agricultural
Production Springer, Cham. pp. 623—632. Available at:https://
doi.org/10.1007/978-3-030-14918-5_61

11. Cardarelli, N. F. (2019). Tin as a vital nutrient:
implications in cancer prophylaxis and other physiological
processes. CRC  press.  Available  at:https:/doi.
org/10.1201/9780429280511

12. Chandra, H., Kumari, P., Bontempi, E., Yadav, S.
(2020). Medicinal plants: Treasure trove for green synthesis
of metallic nanoparticles and their biomedical applications.
Biocatalysis and Agricultural Biotechnology. pp. 1015-1018.
Available at:https://doi.org/10.1016/j.bcab.2020.101518

15


https://doi.org/10.1002/er.4282
https://doi.org/10.1002/er.4282
https://doi.org/10.1007/978-3-030-14918-5_61
https://doi.org/10.1007/978-3-030-14918-5_61

Texnonoeis supobruymea i nepepooxu npooykyii meapunnuymea, 2020, Ne 2

tvppt.btsau.edu.ua

13. Cruz, L. Y., Wang, D., Liu, J. (2019). Biosynthesis
of selenium nanoparticles, characterization and X-ray induced
radiotherapy for the treatment of lung cancer with interstitial
lung disease. Journal of Photochemistry and Photobiology
B: Biology. 191, pp. 123-127. Available at:https://doi.
org/10.1016/j.jphotobiol.2018.12.008

14. Daphedar, A., Taranath, T. C. (2018). Green synthe-
sis of zinc nanoparticles using leaf extract of Albizia saman
(Jacq.) Merr. and their effect on root meristems of Drimia in-
dica (Roxb.) Jessop. Caryologia. 71(2), pp. 93—102. Available
at:https://doi.org/10.1080/00087114.2018.1437980

15. Decho, A. W., Gutierrez, T. (2017). Microbial
extracellular polymeric substances (EPSs) in ocean systems.
Frontiers in microbiology. 8, 922 p. Available at: https://doi.
org/10.3389/fmicb.2017.00922

16. Elahian, F., Reiisi, S., Shahidi, A., Mirzaei, S.A.
(2017). High-throughput bioaccumulation, biotransformation,
and production of silver and selenium nanoparticles using
genetically engineered Pichia pastoris. Nanomedicine:
Nanotechnology, Biology and Medicine. 13(3), pp. 853-861.
Available at:https://doi.org/10.1016/j.nan0.2016.10.009

17. El-Batal, A. 1., Mosallam, F. M., Ghorab, M.
M., Hanora, A., Gobara, M., Baraka, A., El-Sayyad, G. S.
(2019). Factorial design-optimized and gamma irradiation-
assisted fabrication of selenium nanoparticles by chitosan
and Pleurotus ostreatus fermented fenugreek for a vigorous
in vitro effect against carcinoma cells. International Journal
of Biological Macromolecules. Available at:https://doi.
org/10.1016/j.ijbiomac.2019.11.210

18. Eswayah, A. S., Hondow, N., Scheinost, A. C.,
Merroun, M., Romero-Gonzalez, M., Smith, T. J., Gardiner, P.
H. (2019). Methyl selenol as a precursor in selenite reduction
to Se/S species by methane-oxidizing bacteria. Applied and
environmental microbiology. 85(22). Available at:https://doi.
org/10.1128/AEM.01379-19

19. Fang, J., Zhu, P, Yang, Z., Peng, X., Zuo, Z., Cui,
H., Liu, W. (2019). Selenium Ameliorates AFB 1— Induced
Excess Apoptosis in Chicken Splenocytes Through Death
Receptor and Endoplasmic Reticulum Pathways. Biological
trace element research. 187(1), pp. 273-280. Available
at:https://doi.org/10.1007/s12011-018-1361-7

20. Fardsadegh, B., Jafarizadeh-Malmiri, H. (2019).
Aloe vera leaf extract mediated green synthesis of selenium
nanoparticles and assessment of their in vitro antimicrobial
activity against spoilage fungi and pathogenic bacteria
strains. Green Processing and Synthesis. 8(1), pp. 399-407.
Available at:https://doi.org/10.1515/gps-2019-0007

21. Fardsadegh, B., Vaghari, H., Mohammad-Jafari,
R., Najian, Y., Jafarizadeh-Malmiri, H. (2019). Biosynthesis,
characterization and antimicrobial activities assessment of
fabricated selenium nanoparticles using Pelargonium zonale
leaf extract. Green Processing and Synthesis. 8(1), pp. 191—
198. Available at:https://doi.org/10.1515/gps-2018-0060

22. Fedirko, V., Jenab, M., Méplan, C., Jones, J. S.,
Zhu, W., Schomburg, L., Omichessan, H. (2019). Association
of selenoprotein and selenium pathway genotypes with risk
of colorectal cancer and interaction with selenium status.
Nutrients. 11(4), 935 p. Available at:https://doi.org/10.3390/
nul1040935

23. Fenech, M. (2020). The Role of Nutrition in DNA
Replication, DNA Damage Prevention and DNA Repair. In
Principles of Nutrigenetics and Nutrigenomics. Academic

16

Press. pp. 27-32. Available at:https://doi.org/10.1016/B978-
0-12-804572-5.00004-5

24. Fernandes, A.PN. (2019). Living capacitors:
functional characterization of a novel cytochrome acting as
a nanowire. Available at: http://hdl.handle.net/10362/91579

25. Fischer, S., Krause, T., Lederer, F., Merroun, M.
L., Shevchenko, A., Hiibner, R., Jain, R. (2020). Bacillus
safensis JG-B5T affects the fate of selenium by extracellular
production of colloidally less stable selenium nanoparticles.
Journal of hazardous materials. 384. 121146. Available
at:https://doi.org/10.1016/j.jhazmat.2019.121146

26. Gahlawat, G., Choudhury, A. R. (2019). A review
on the biosynthesis of metal and metal salt nanoparticles by
microbes. RSC advances. 9(23), pp. 12944-12967. Available
at:https://doi.org/10.1039/C8RA10483B

27. Gao, X., Li, X., Mu, J., Ho, C. T., Su, J., Zhang, Y.,
Xie, Y. (2020). Preparation, physicochemical characterization,
and anti-proliferation of selenium nanoparticles stabilized by
Polyporus umbellatus polysaccharide. International Journal
of Biological Macromolecules. 152, pp. 605-615. Available
at:https://doi.org/10.1016/j.ijbiomac.2020.02.199

28. Garg, N., Bharti, A., Sharma, A., Saroy, K.,
Cheema, A., Bisht, A. (2020). Prokaryotic and Eukaryotic
Microbes:  Potential Tools for Detoxification and
Bioavailability of Metalloids. Metalloids in Plants: Advances
and Future Prospects. pp. 149-183. Available at:https://doi.
org/10.1002/9781119487210.ch9

29. Habibi, G., Aleyasin, Y. (2020). Green synthesis
of Se nanoparticles and its effect on salt tolerance of barley
plants. Int. J. Nano Dimens. 11(2), pp. 145-157.

30. Hadrup, N., Loeschner, K., Mandrup, K., Ravn-
Haren, G., Frandsen, H. L., Larsen, E. H., Mortensen, A.
(2019). Subacute oral toxicity investigation of selenium
nanoparticles and selenite in rats. Drug and chemical
toxicology. 42(1), pp. 76-83. Available at:https://doi.org/10
.1080/01480545.2018.1491589

31. Hao, N., Li, L., Tang, F. (2017). Roles of particle
size, shape and surface chemistry of mesoporous silica
nanomaterials on biological systems. International Materials
Reviews. 62(2), pp. 57-77. Available at:https://doi.org/10.10
80/09506608.2016.1190118

32. Hentschel, M., Schiferling, M., Duan, X., Giessen,
H., Liu, N. (2017). Chiral plasmonics. Science advances.
3(5), el1602735. Available at:https://doi.org/10.1126/
sciadv.1602735

33. Huang, Y., Ren, J., Qu, X. (2019). Nanozymes:
classification, catalytic mechanisms, activity regulation,
and applications. Chemical reviews. 119(6), pp. 4357-4412.
Available at:https://doi.org/10.1021/acs.chemrev.8b00672

34. Igbal, T., Tehseen, A., Anwar, M., Masooma, S.,
Bashir, A. (2020). A Short Review on Role of Nanotechnology
in Daily Life. Research & Reviews: Journal of Computational
Biology. 8(3), pp. 24-33. Available at:http://medicaljournals.
stmjournals.in/index.php/RRJoCB/article/view/1833

35. Iravani, S., Varma, R. S. (2020). Bacteria in Heavy
Metal Remediation and Nanoparticle Biosynthesis. ACS Sus-
tainable Chemistry & Engineering. 8(14), pp. 5395-5409.
Available at:https://doi.org/10.1021/acssuschemeng.0c00292

36. Kamali, M., Costa, M. E. V., Otero-Irurueta, G.,
Capela, 1. (2019). Ultrasonic irradiation as a green produc-
tion route for coupling crystallinity and high specific surface
area in iron nanomaterials. Journal of cleaner production.



tvppt.btsau.edu.ua

TexHos102i5 6Upo6HUYMEa i nepepobku npodykyii meapunHuymea, 2020, Ne 2

211, pp. 185-197. Available at:https://doi.org/10.1016/j.jcle-
pro.2018.11.127

37. Keyhani, A., Ziaali, N., Shakibaie, M., Kareshk,
A. T., Shojaee, S., Asadi-Shekaari, M., Mahmoudvand, H.
(2020). Biogenic selenium nanoparticles target chronic toxo-
plasmosis with minimal cytotoxicity in a mouse model. Jour-
nal of Medical Microbiology. 69(1), pp. 104—110. Available
at:https://doi.org/10.1099/jmm.0.001111

38. Kim, H.W., Hong, S. H., &Choi, H. (2020). Effect
of Nitrate and Perchlorate on Selenate Reduction in a Se-
quencing Batch Reactor. Processes. 8(3), 344 p. Available
at:https://doi.org/10.3390/pr8030344

39. Kim, Y. J., Perumalsamy, H., Markus, I,
Balusamy, S. R., Wang, C., Ho Kang, S., Kim, S. H. (2019).
Development of Lactobacillus kimchicus DCY51T-mediated
gold nanoparticles for delivery of ginsenoside compound K:
in vitro photothermal effects and apoptosis detection in cancer
cells. Artificial cells, nanomedicine, and biotechnology.
47(1), pp. 30—44. Available at:https://doi.org/10.1080/21691
401.2018.1541900

40. Korde, P., Ghotekar, S., Pagar, T., Pansambal,
S., Oza, R., Mane, D. (2020). Plant Extract Assisted Eco-
benevolent Synthesis of Selenium Nanoparticles-A Review
on Plant Parts Involved, Characterization and Their Recent
Applications. Journal of Chemical Reviews. pp. 157-168.

41. Kurmi, B. D., Patel, P., Paliwal, R., Paliwal,
S. R. (2020). Molecular approaches for targeted drug
delivery towards cancer: A concise review with respect
to nanotechnology. Journal of Drug Delivery Science and
Technology. 101682. Available at:https://doi.org/10.1016/].
jddst.2020.101682

42. Liang, S. X. T., Wong, L. S., Dhanapal, A. C. T.
A., Djearamane, S. (2020). Toxicity of Metals and Metallic
Nanoparticles on Nutritional Properties of Microalgae. Water,
Air, & Soil Pollution. 231(2), 52 p. Available at:https://doi.
org/10.1007/s11270-020-4413-5

43. Luo, M., Huang, S., Zhang, J., Zhang, L.,
Mehmood, K., Jiang, J., Zhou, D. (2019). Effect of selenium
nanoparticles against abnormal fatty acid metabolism induced
by hexavalent chromium in chicken’s liver. Environmental
Science and Pollution Research. 26(21), pp. 21828-21834.
Available at:https://doi.org/10.1007/s11356-019-05397-3

44. Majeed, M. 1., Bhatti, H. N., Nawaz, H., Kashif, M.
(2019). Nanobiotechnology: Applications of nanomaterials
in biological research. Integrating green chemistry and
sustainable engineering. pp. 581-615.

45. Markwart, B., Liber, K., Xie, Y., Raes, K.,
Hecker, M., Janz, D., Doig, L. E. (2019). Selenium
oxyanion bioconcentration in natural freshwater periphyton.
Ecotoxicology and environmental safety. 180, pp. 693—704.
Available at:https://doi.org/10.1016/j.ecoenv.2019.05.004

46. McClements, J., McClements, D.J. (2016). Stan-
dardization of nanoparticle characterization: methods for
testing properties, stability, and functionality of edible
nanoparticles. Critical reviews in food science and nutrition.
56(8), pp. 1334-1362. Available at:https://doi.org/10.1080/1
0408398.2014.970267

47. Mellinas, C., Jiménez, A., Garrigés, M. D. C.
(2019). Microwave-Assisted Green Synthesis and Antioxi-
dant Activity of Selenium Nanoparticles Using Theobroma
cacao L. Bean Shell Extract. Molecules. 24(22), pp. 40-48.
Available at:https://doi.org/10.3390/molecules24224048

48. Menon, S., KS, S. D., Agarwal, H., Shanmugam,
V. K. (2019). Efficacy of Biogenic Selenium Nanoparticles
from an extract of ginger towards evaluation on anti-micro-
bial and anti-oxidant activities. Colloid and Interface Sci-
ence Communications. 29, pp. 1-8. Available at:https://doi.
org/10.1016/j.colcom.2018.12.004

49. Mohanta, D., Ahmaruzzaman, M. (2020). Address-
ing Nanotoxicity: Green Nanotechnology for a Sustainable
Future. The ELSI Handbook of Nanotechnology: Risk, Safe-
ty, ELSI and Commercialization. pp. 103—112. Available
at:https://doi.org/10.1002/9781119592990.ch6

50. Mosallam, F. M., El-Sayyad, G. S., Fathy, R. M.,
El-Batal, A. I. (2018). Biomolecules-mediated synthesis of
selenium nanoparticles using Aspergillus oryzae fermented
Lupin extract and gamma radiation for hindering the
growth of some multidrug-resistant bacteria and pathogenic
fungi. Microbial pathogenesis. 122, pp. 108—116. Available
at:https://doi.org/10.1016/j.micpath.2018.06.013

51. Mukherjee, S., Nethi, S. K. (2019). Biological
Synthesis of Nanoparticles Using Bacteria. In Nanotechnology
for Agriculture. Springer, Singapore. pp. 37-51.

52. Muthu, S., Raju, V., Gopal, V. B., Gunasekaran,
A., Narayan, K. S., Malairaj, S., Perumal, P. (2019). A rapid
synthesis and antibacterial property of selenium nanoparticles
using egg white lysozyme as a stabilizing agent. SN Applied
Sciences. 1(12), 1543 p. Available at:https://doi.org/10.1007/
s42452-019-1509-x

53. Mykhaylenko, N. F., Zolotareva, E. K. (2017). The
effect of copper and selenium nanocarboxylates on biomass
accumulation and photosynthetic energy transduction
efficiency of the green algae Chlorella vulgaris. Nanoscale
research letters. 12(1), 147 p. Available at:https://doi.
org/10.1186/s11671-017-1914-2

54. Orr, S. E., George, H. S., Barnes, M. C., Mathis,
T. N., Joshee, L., Barkin, J., Bridges, C. C. (2019). Co-
administration of Selenium with Inorganic Mercury Alters
the Disposition of Mercuric Ions in Rats. Biological
trace element research. pp. 1-9. Available at:https://doi.
org/10.1007/s12011-019-01835-y

55. Parsameher, N., Rezaei, S., Khodavasiy, S., Salari,
S., Hadizade, S., Kord, M., Mousavi, S. A. A. (2017). Effect
of biogenic selenium nanoparticles on ERG11 and CDR1
gene expression in both fluconazole-resistant and-susceptible
Candida albicans isolates. Current medical mycology. 3(3),
16 p. Available at:https://doi.org/10.29252/cmm.3.3.16

56. Pouri, S., Motamedi, H., Honary, S., Kazeminezhad,
1. (2017). Biological synthesis of selenium nanoparticles
and evaluation of their bioavailability. Brazilian Archives
of Biology and Technology. 60 p. Available at:https://doi.
0rg/10.1590/1678-4324-2017160452

57. Preedy, V. R. (2015). Selenium: Chemistry,
Analysis, Function and Effects. Royal Society of Chemistry.

58. Rahman, Z., Singh, V. P. (2020). Bioremediation
of toxic heavy metals (THMs) contaminated sites: concepts,
applications and challenges. Environmental Science and
Pollution Research International. Available at:https://doi.
0rg/10.1007/s11356-020-08903-0

59. Rajeshkumar, S., Veena, P., Santhiyaa, R. V. (2018).
Synthesis and Characterization of Selenium Nanoparticles
Using Natural Resources and Its Applications. In Exploring the
Realms of Nature for Nanosynthesis. Springer, Cham. pp. 63—
79. Available at:https://doi.org/10.1007/978-3-319-99570-0 4

17


https://doi.org/10.1016/j.jddst.2020.101682
https://doi.org/10.1016/j.jddst.2020.101682
https://doi.org/10.1590/1678-4324-2017160452
https://doi.org/10.1590/1678-4324-2017160452

Texnonoeis supobruymea i nepepooxu npooykyii meapunnuymea, 2020, Ne 2

tvppt.btsau.edu.ua

60. Regulacio, M. D., Yang, D. P., & Ye, E. (2020).
Toward greener methods of producing branched metal nano-
structures. Cryst Eng Comm. 22(3), pp. 399-411.

61. Rehan, M., Alsohim, A. S., El-Fadly, G., Tisa, L. S.
(2019). Detoxification and reduction of selenite to elemen-
tal red selenium by Frankia. Antonie van Leeuwenhoek.
112(1), pp. 127-139. Available at:https://doi.org/10.1007/
$10482-018-1196-4

62. Renteria, V., Franco, A. (2019). Metal Nanoparti-
cles Dispersed in Epoxy Resin: Synthesis, Optical Properties
and Applications. In Reviews in Plasmonics 2017. Springer,
Cham. pp. 191-228. Available at:https://doi.org/10.1007/978-
3-030-18834-4_8

63. Rol N., Tsekhmistrenko S., Tsekhmistrenko O.,
Polishchuk V., Polishchuk S., Ponomarenko N., Seleznyova
O. Lipid Peroxidation In The Body Of Different Species Of
Animals And Birds. — 3" International Conference “Smart
Bio”, 02-04 May 2019. Kaunas, Lithuania. 159 p. Available
at:http://rep.btsau.edu.ua’handle/BNAU/4665

64. Saadi, A., Dalir-Naghadeh, B., Asri-Rezaei, S.,
Anassori, E. (2020). Platelet Selenium Indices as Useful
Diagnostic Surrogate for Assessment of Selenium Sta-
tus in Lambs: an Experimental Comparative Study on
the Efficacy of Sodium Selenite vs. Selenium Nanopar-
ticles. Biological Trace Element Research. 194(2), pp.
401-409. Available at:https://doi.org/10.1007/s12011-
019-01784-6

65. Sakamoto, 1. K., Maintiguer, S. ., Varesche, M. B.
A. (2019). Phylogenetic characterization and quantification
by Most Probable Number of the microbial communities of
biomass from the Upflow Anaerobic Sludge Blanket Reactor
under sulfidogenic conditions. Acta Scientiarum. Technology.
41, 39128 p. Available at:https://doi.org/10.4025/actascitech-
nol.v41i1.39128

66. Salem, S. S., Fouda, A. (2020). Green synthesis of
metallic nanoparticles and their prosective biotechnological
applications: an overview. Biol Trace Elem Res. Available
at:https://doi. org/10.1007/s12011-020-02138-3.

67. Samsudin, A. A., Dalia, A. M., Loh, T. C., Sazili,
A. Q. (2020). Influence of Bacterial Organic Selenium on
Blood Parameters, Immune Response, Selenium Retention
and Intestinal Morphology of Broiler Chickens. Available
at:https://doi.org/10.21203/rs.2.23476/v1

68. Sardar, M., Mazumder, J. A. (2019). Biomolecules
assisted synthesis of metal nanoparticles. In Environmental
Nanotechnology. Springer, Cham. pp. 1-23. Available
at:https://doi.org/10.1007/978-3-319-98708-8 1

69. Shang, Y., Hasan, M., Ahammed, G. J., Li, M.,
Yin, H., Zhou, J. (2019). Applications of nanotechnology
in plant growth and crop protection: a review. Molecules.
24(14), 2558 p. Available at:https://doi.org/10.3390/
molecules24142558

70. Shi, L., Duan, Y., Yao, X., Song, R., Ren, Y. (2020).
Effects of selenium on the proliferation and apoptosis of sheep
spermatogonial stem cells in vitro. Animal Reproduction
Science. 106330. Available at:https://doi.org/10.1016/j.
anireprosci.2020.106330

71. Shoeibi S., Mashreghi M. Biosynthesis of selenium
nanoparticles using Enterococcus faecalis and evaluation
of their antibacterial activities. Journal of Trace Elements
in Medicine and Biology. 2017, 39, pp. 135-139. Available
at:https://doi.org/10.1016/j.jtemb.2016.09.003

18

72. Shukla, A. K., Iravani, S. (2018). Green synthesis,
characterization and applications of nanoparticles. Elsevier.
Auvailable at:https://doi.org/10.1016/C2017-0-02526-0

73. Singh, P, Kim, Y. J., Zhang, D., Yang, D. C. (2016).
Biological synthesis of nanoparticles from plants and mi-
croorganisms. Trends in biotechnology. 34(7), pp. 588-599.
Available at:https://doi.org/10.1016/j.tibtech.2016.02.006

74. Singh, S. K., Kasana, R. C., Yadav, R. S., Pathak,
R. (2020). Current Status of Biologically Produced Nanopar-
ticles in Agriculture. In Biogenic Nano-Particles and their
Use in Agro-ecosystems. Springer, Singapore. pp. 393—406.
Available at:https://doi.org/10.1007/978-981-15-2985-6_21

75. Sinharoy, A., Saikia, S., &Pakshirajan, K. (2019).
Biological removal of selenite from wastewater and recovery
as selenium nanoparticles using inverse fluidized bed biore-
actor. Journal of Water Process Engineering. Vol. 32. 100988.
Auvailable at:https://doi.org/10.1016/j.jwpe.2019.100988

76. Soni, R., Dash, B., Kumar, P., Mishra, U. N., Goel,
R. (2019). Microbes for Bioremediation of Heavy Metals.
In Microbial Interventions in Agriculture and Environment.
Springer, Singapore. pp. 129-141. Available at:https:/doi.
org/10.1007/978-981-32-9084-6_6

77. Tang, S., Wang, T., Jiang, M., Huang, C., Lai, C.,
Fan, Y., Yong, Q. (2019). Construction of arabinogalactans/
selenium nanoparticles composites for enhancement of the
antitumor activity. International journal of biological mac-
romolecules. 128, pp. 444-451. Available at:https://doi.
org/10.1016/j.ijbiomac.2019.01.152

78. Tendenedzai, J. T., Brink, H. G. (2019). The effect of
nitrogen on the reduction of selenite to elemental selenium by
Pseudomonas stutzeri NT-I. CHEMICAL ENGINEERING.
74 p. Available at:https://doi.org/10.3303/CET1974089

79. Tsekhmistrenko, S.I, Bityutskyy, VS.,
Tsekhmistrenko, O.S., Melnichenko, O.M., Kharchyshyn,
V.M., Tymoshok, N.O., Ponomarenko, N.V., Polishchuk,
S.A., Roll, N.V,, Fedorchenko, M.M., Melnichenko,
Yu.O., Merzlova, H.V., Shulko, O.P., Demchenko, A.A.
(2020). Effects of selenium compounds and toxicant
actionon oxidative biomarkers in quails. Ukrainian Journal
of Ecology. 10(2), pp. 232-239. Available at:https://doi.
org/10.15421/2020_89

80. Tsekhmistrenko, O.S., Bityutsky, V.S., Spyvac,
M.Y., Tsekhmistrenko, S.I., Shadura, U.M. (2017). Perspec-
tives of cerium nanoparticles use in agriculture. The Animal
Biology. Lviv, Vol. 19, no. 3. pp. 9-18. Available at:http://rep.
btsau.edu.ua/handle/BNAU/1300

81. Tsekhmistrenko, O., Tsekhmistrenko, S. (2015).
Lipid peroxidation in the quails kidney under Cadmium load
and Sel-Plex influence. Tehnologija vyrobnyctva i pererobky
produkcii'tvarynnyctva: Zb. nauk. prac'[Technology of
production and processing of livestock products: Collection
of scientific works]. Vol. 1 (116), Bila Tserkva. pp. 203-207.
Auvailable at:http://rep.btsau.edu.ua/handle/BNAU/931

82. Tsekhmistrenko, S. L., Bityutskyy, V. S., Tsekhmis-
trenko, O. S., Horalskyi, L. P, Tymoshok, N. O., Spivak,
M. Y. (2020). Bacterial synthesis of nanoparticles: A green
approach. Biosystems Diversity. 28(1), pp. 9-17. Available
at:https://doi.org/10.15421/012002

83. Tsekhmistrenko, S., Bityutskii, V., Tsekhmistrenko,
0. (2020). Markers of oxidative stress in the blood of quails
under the influence of selenium nanoparticles. Available
at:http://rep.btsau.edu.ua/handle/BNAU/4763


https://doi.org/10.15421/012002

tvppt.btsau.edu.ua

TexHos102i5 6Upo6HUYMEa i nepepobku npodykyii meapunHuymea, 2020, Ne 2

84. Tsekhmistrenko, S.I., Bityutskyy, V.S., Tsekhmis-
trenko, O.S., Polishchuk, V.M., Polishchuk, S.A., Ponoma-
renko, N.V., Melnychenko, Y.O., Spivak, M.Y. (2018). En-
zyme-likeactivity of nanomaterials. Regulatory Mechanisms
in Biosystems. 9(3). pp. 469-476. Available at:https://doi.
org/10.15421/021870

85. Tymoshok, N. O., Kharchuk, M. S., Kaplunenko, V.
G., Bityutskyy, V. S., Tsekhmistrenko, S. I., Tsekhmistrenko,
0. S., Spivak, M. Y., Melnichenko O. M. (2019). Evaluation
of effects of selenium nanoparticles on Bacillus subtilis. Reg-
ulatory Mechanisms in Biosystems. 10(4), pp. 544-552.
Available at:https://doi.org/10.15421/021980

86. Vaishnavi, S., Thamaraiselvi, C., Vasanthy, M.
(2019). Efficiency of Indigenous Microorganisms in Biore-
mediation of Tannery Effluent. In Waste Water Recycling and
Management. Springer, Singapore. pp. 151-168. Available
at:https://doi.org/10.1007/978-981-13-2619-6_13

87. Vaseghi, Z., Nematollahzadeh, A., Tavakoli,
0. (2018). Green methods for the synthesis of metal
nanoparticles using biogenic reducing agents: a review.
Reviews in Chemical Engineering. 34(4), pp. 529-559.
Auvailable at:https://doi.org/10.1515/revee-2017-0005

88. Wadhwani, S. A., Shedbalkar, U. U., Singh, R.,
Chopade, B. A. (2016). Biogenic selenium nanoparticles:
current status and future prospects. Applied microbiology and
biotechnology. 100(6), pp. 2555-2566. Available at:https://
doi.org/10.1007/500253-016-7300-7

89. Waghmare, S. R., Mulla, M. N., Marathe, S. R.,
Sonawane, K. D. (2015). Ecofriendly production of silver
nanoparticles using Candida utilis and its mechanistic
action against pathogenic microorganisms. 3 Biotech. 5(1),
pp- 33-38. Available at:https://doi.org/10.1007/s13205-
014-0196-y

90. Xu, X., Cheng, W., Liu, X., You, H., Wu, G,
Ding, K., Gu, H. (2019). Selenate reduction and selenium
enrichment of tea by the endophytic Herbaspirillum sp. strain
WTOO0C. Current microbiology. pp. 1-14. Available at:https://
doi.org/10.1007/500284-019-01682-z

91. Yin, H.,, Qi, Z., Li, M., Ahammed, G. J., Chu, X.,
Zhou, J. (2019). Selenium forms and methods of application
differentially modulate plant growth, photosynthesis, stress
tolerance, selenium content and speciation in Oryza sativa L.
Ecotoxicology and environmental safety. 169, pp. 911-917.
Available at:https://doi.org/10.1016/j.ecoenv.2018.11.080

92. Yu, Q., Boyanov, M. L., Liu, J., Kemner, K. M., Fein,
J. B. (2018). Adsorption of selenite onto Bacillus subtilis:
the overlooked role of cell envelope sulthydryl sites in the
microbial conversion of Se (IV). Environmental science &
technology. 52(18), pp. 10400-10407. Available at:https://
doi.org/10.1021/acs.est.8b02280

93. Yumei, L., Yamei, L., Qiang, L., Jie, B. (2017).
Rapid biosynthesis of silver nanoparticles based on floc-
culation and reduction of an exopolysaccharide from ar-
throbacter sp. B4: its antimicrobial activity and phytotox-
icity. Journal of Nanomaterials. Available at:https://doi.
org/10.1155/2017/9703614

94. Zhang, J., Wang, Y., Shao, Z., Li, J., Zan, S., Zhou,
S., Yang, R. (2019). Two selenium tolerant Lysinibacillus
sp. strains are capable of reducing selenite to elemental Se
efficiently under aerobic conditions. Journal of Environ-
mental Sciences. 77, pp. 238-249. Available at:https://doi.
org/10.1016/j.jes.2018.08.002

95. Zhao, P, Li, M., Chen, Y., He, C., Zhang, X., Fan, T,
Luo, J. (2019). Selenium-doped calcium carbonate nanoparti-
cles loaded with cisplatin enhance efficiency and reduce side
effects. International journal of pharmaceutics. 570 p. 118638.
Available at:https://doi.org/10.1016/j.ijpharm.2019.118638

96. Tsekhmistrenko, O.S., Bityuts'kyy, V.S., Tsekhmis-
trenko, S.I., Mel'nychenko, O.M., Tymoshok, N.O., Spiv-
ak, M.Ya. (2019). Vykorystannya nanochastynok metaliv
ta nemetaliv u ptakhivnytstvi [Use of metal and non-metal
nanoparticles in poultry farming]. Tekhnolohiya vyrobnytst-
va I pererobky produktsiyi tvarynnytstva, Ne 2, 2019 [Tech-
nology of production and processing of livestock products,
no. 2, 2019]. Bila Tserkva, pp. 113—-130. Available at:http://
rep.btsau.edu.ua/handle/BNAU/3838

97. Tsekhmistrenko, O.S., Tsekhmistrenko, S.I., Deve-
cha, I.O., Ponomarenko, N.V., Polishchuk, V.M., Yaremchuk,
T.S. (2013). Vplyv Sel-pleksu ta kadmijevogo navantazhennja
na lipoperoksydaciju [Influence of Sel-plex and cadmium
load on lipoperoxidation]. Zbirnyk naukovyh prac' [Collec-
tion of scientific works]. Tehnologija vyrobnyctva i pererobky
produkcii' tvarynnyctva [Technology of production and pro-
cessing of livestock products]. Issue 9 (103), pp. 16-19.
Available at:http://rep.btsau.edu.ua/handle/BNAU/957

98. Tsekhmistrenko, O.S., Bityuts'kyy, V.S., Tsekhmis-
trenko, S.I. (2020). “Zeleni” tekhnolohiyi u syntezi nano-
chastynok selenu ["Green" technologies in the synthesis of
selenium nanoparticles]. Shlyakhy rozvytku nauky v su-
chasnykh kryzovykh umovakh: tezy dop I mizhnarodnoyi
naukovo-praktychnoyi internet-konferentsiyi, 28-29 travnya
2020 roku [Ways of development of science in modern crisis
conditions: theses add. I International Scientific and Prac-
tical Internet Conference. May 28-29, 2020]. Dnipro, Vol.
2, pp. 506-509. Available at:http://193.138.93.8/bitstream/
BNAU/4823/1/Zeleni_tekhnolohii.pdf

99. Tsekhmistrenko, O.S., Tsekhmistrenko, S.I., Bi-
tyuts'kyy, V.S., Mel'nychenko, O.M., Oleshko, O.A. Biomi-
metychna ta antyoksydantna aktyvnist' nanospoluk dioksydu
ceriju [Biomimetic and antioxidant activity of cerium dioxide
nanocompounds]. Svit medycyny ta biologii', 2018, Ne 1 (63)
[World of Medicine and Biology, 2018, Ne 1 (63)]. Poltava,
2018. pp. 196-201. Available at:https://doi.org/10.267254 /
2079-8334-2018-1-63-196-201

Buosnornyeckue MeToibl CHHTE32 HAHOYACTHIL cele-
Ha, UX XapaKTePUCTUKH U CBOiiCTBa

Hexmucrpenko O.C.

HaHoTexHONIOTMH BIHSIOT Ha KOXIYI0 cepy KU3HH,
MEHSIOT TIOIXOBI B BOCCTAHOBJIEHHH OKPY KAIOIIeH Cpe/sl,
BHEIPSIOT HOBBIE METOJbI aHAIM3a 3a00IeBaHNN U TTPOodu-
JAKTHKH, JICYCHUS, IOCTABKHU JICKAPCTB ¥ TCHHOI1 TeparnuH,
BIIUSIOLIME HA 00eCIIeYeHHEe IKOJIOTNUECKH OJIaronpHATHBIX
ANBTePHATHBHBIX HMCTOYHHKOB DHEPTHHM, IMOBBIMAIOT YpPO-
JKAHHOCTD CEJIbCKOXO3SIHCTBEHHBIX KYIBTYP M MPOXYKTHB-
HOCTB JKUBOTHBIX U ITHIEL. PaccMoTpens! pusndeckue, Xu-
MHYECKHE, OHOJIOTMYEeCKHEe METOJbl CHHTE3a HaHOYACTHII,
CelicHa B YaCTHOCTH, UX CBOMCTBA M (PAKTOPBI, IPUHUMAIO-
IIM€ Y4aCTUE B BOCCTAHOBICHUN HOHOB METAJIJIOB 110 HAHO-
yactull. PaccMOTpeHb! orpaHHYeHHsT CHHTE3a HAaHOYACTHIL,
NpHCyIre OUOJIOrMYecKkoMy MeTony (MAeHTH(HKaIus u
BBI/IeNIeHNe OMOAKTUBHOTO ()parMeHTa, OTBETCTBEHHOTO 32
OMOMMHEepaNIN3ali0 HOHOB METAJUIOB, aHAJIN3 CHOCO0OB
Ppa3paboTKu OTAETBHBIX HAHOYACTHIL), U (PAaKTOPHI, CIIOCO0-
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CTBYIOIIME HMHTEHCU(HKAIMM IPOM3BOJICTBA HAHOYACTHIL
(ontumu3zanus pH, TeMneparypsl, BpeMEHH KOHTAKTa, CTe-
MIEHH CMEIICHHUsI, KOHIIEHTPAIMH COJIM U M3MEHEeHHs o0IIIe-
TO 3apsiia (YHKIHOHAJIBHBIX OPTaHUYECKHX MOJIEKYN Ha
KIICTOYHOH cTeHke). Jloka3aHo, YTO 3TH (aKTOPHI emie BO
BpeMsl CHHTE€3a BIMSIOT Ha pa3Mep, MOpPQOIOTHIO, COCTaB
HaHOYacTUL U uX 3(pdexTnBHOCTE. CyMMUpPOBaHa MOJEIb
3€JICHOIO CHHTE3a C UCIIOJIb30BaHUEM (PH3UKO-XUMHUYECKHX
CPEZCTB M NX OnoMeauuuHCKue npuMeHenus. [Ipencrase-
HBI OPTaHU3MBI, HCHOJIb3yeMble Ut cuaTe3a NPs — HazeM-
HBIE U MOpCKHe OakTepuu, OaKTepHaIbHbIC BHEKICTOUHBIC
MOJIMIMEPHBIE BEIIECTBA B BHJE OMOPEAYyKTaHTOB, IPUOBI,
JIPO>KH, BOAOPOCIH, BUPYCHI, MUKPOOPTraHU3MbIl. Omuca-
Hbl OMOXUMHYECKHE CIOCOOBI GOPHOBI MUKPOOPTaHHU3MOB
C TOKCHYHOCTBIO METAJIOB IIPH CHUHTE3€ HAHONPOIYKLIUH
n dakropsl, 00ycllaBINBaIOIINE TOKCHYHOCTh METAJLIOB,
KOTOpBIE MPEBPAIIAIOTCsl B HaHOYAcTHUIBI (pasmep, dop-
Ma, TIOKPBIBAIOIIUI areHT, IJIOTHOCTh HAHOYACTHUI] U THUI
naroreHa). JlokazaHo OMONOrHYECKOe 3HAYCHUE CeJIeHa U
0COOCHHOCTH €ro BIUSIHMS Ha OPraHu3M B HAHOPa3MEPHOii
IIKaJIe.

KioueBble cj10Ba: HAHOTEXHOJIOTHH, HAHOCEICH, OaK-
TEpHH, 3eIeHbIH CHHTEe3, QEepPMEHTEI.

The Biological methods of selenium nanoparticles
synthesis, their characteristics and properties

Tsehmistrenko O.

Nanotechnologies have an impact on every sphere of
life, change approaches to environmental recovery, introduce
new methods of disease analysis and prevention, treatment,
drug delivery and gene therapy, affect the provision of en-

Copyright: Llexmicrperko O.C.ta in. © This is an open-access article .=

vironmentally friendly alternative energy sources, increase
crop yields, animal and poultry productivity. Physical, chem-
ical, biological methods of synthesis of nanoparticles, seleni-
um in particular, their properties and the factors participating
in reduction of metal ions to nanoparticles are considered.
Limitations of nanoparticle synthesis inherent in the biologi-
cal method (identification and isolation of bioactive fragment
responsible for biomineralization of metal ions, analysis of
ways to develop individual nanoparticles) and factors con-
tributing to the intensification of nanoparticle production (op-
timization of pH, temperature, contact time, mixing degree)
changes in the total charge of functional organic molecules
on the cell wall).

It has been proved that these factors affect the size,
morphology, composition of nanoparticles and their effi-
ciency during the synthesis. The model of green synthesis
with the use of physicochemical means and their biomed-
ical applications have been summarized. There are organ-
isms used for the synthesis of NPs - terrestrial and marine
bacteria, bacterial extracellular polymeric substances as
bioreductants, fungi, yeast, algae, viruses, microorganisms.
It has been demonstrated the biochemical ways of microor-
ganisms in order to fight the toxicity of metals during the
synthesis of nanoproducts and the factors that determine
the toxicity of metals that are converted into nanoparticles
(size, shape, coating agent, nanoparticle density and type of
pathogen). The biological role of selenium and features of
its influence on an organism in a nanoscale scale are shown.

Key words: nanotechnologies, nanoselenium, bacteria,
green synthesis, enzymes.
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Introduction

It is established that antibiotics are one of the most important medical
discoveries of 20th century and will remain an utmost way of treating disease of
animals as well as of human beings. We, the human beings, get meat, milk, egg,
etc. from animals being very important and inevitable part of our daily nutrition.
The irrational, consecutive and extensive use of antibiotics in food producing
animals particularly for growth promotion has lead to antibiotic resistance,
microbial resistance and possible the drug residual threat for human beings due
to consumption of milk, meat, egg, etc. It was found out that during the normal
physiology the animals undergo various types of stresses mainly including
environmental, pathogenic, etc which suppress the immune system as well as
the GIT of animals and due to this the animals become vulnerable to different
diseases which leads to immunosuppression, poor health status, increased
mortality and decreased production. Due to this ban on using synthetic antibiotics
in animals as antibiotic growth promoters (AGP), an alternative approach is to
use phytochemicals in animals’ feed for growth promotion, optimum production
and enhancing or modulating the immunity level of animal. These phytogenic
feed additives are important and have many properties i.e. anti-fungal, antibiotic,
anti-inflammatory, antioxidant, antiviral, etc which, when supplemented with diet
and fed to animals, ensure the protection and improvement of health condition,
integrity of GIT and enhance the immunity level of animal. This review illustrates
the importance of plant-based feed additives supplemented with other feedstuff
and fed to animals particularly their role in immunomodulation to boost the
immunity level on animal under stress conditions.

Key words: feed additives, phytobiotics, alternative to antibiotics, animal
feeding, immunity.

part of the plant being used for this purpose. This

The phytogenic feed additives (PFAs), also
known as phytobiotics or botanicals, are bioactive
compounds extracted from plants and their prod-
ucts and added to animal feed to boost growth
and production of food producing animals. The
important bioactive compounds of PFAs are
polyphenols and composition and concentration
of these compounds depends on extraction tech-
nique, environmental condition, harvesting sea-
son, storage conditions, geography, plants and

term includes a variety of herbs or spices which
are utilized in solid, dried or powder form in crude
or concentrated form. Apart from these procedures
to extract the bioactive ingredient, PFAs are divid-
ed into essentials oil (obtained by cold extraction,
steam or alcoholic distillation) and oleoresins (ex-
tracted by non aqueous solvents) [3, 39, 40]. The
mechanism of action of PFA is still not very clear-
ly understood but is largely similar to the antiox-
idant, antimicrobial, antibiotic, anti-inflammatory
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characteristics of the bioactive ingredients being
extracted from PFAs. When mixed with animal
feed, it alters the gut microbiota, reduce the micro-
bial toxins and restore the intestinal integrity and
immune status of animal which leads to optimum
growth and production. PFAs impart the immuno-
modulatory effects e.g. increases the proliferation
of lymphocytes, increases the exposure of cyto-
kines and high antibody titer [22, 28, 32, 36, 41].

Since the time when ban was imposed on using
synthetic antibiotics in food producing animals for
the purpose of optimum production, growth pro-
motion and enhancing immunity level, the search
for alternate phytogenic and plant-based feedstuffs,
having no side effects and considered safe to be
used in animal feed, has gained a huge attraction.
The main reason of this paradigm shift was anti-
biotic resistance, antimicrobial resistance and a
possible drug residual effect in human beings. So it
was a matter of public health concern which made
it more sensitive and a ban was put to curtail the
residual effects of antibiotics which were used in
food producing animal. These phytogenic feed ad-
ditives enhance the immunity level of animals and
make them strong enough to bear the stress. Apart
from this immunomodulation, the phytogenics also
improve health status and consequently increase
the production of animals [14]. Flavonoids, a group
of polyphenolic compounds found in fruits and
vegetables, includes two naturally occurring com-
pounds genistein and hesperidin found in soybean
and citrus, respectively, and put positive effects on
health and egg production of poultry birds [37].
In some other research trials soybean isoflavones
and flavonoids rich alfalfa extract were found to be
beneficial on growth and production, B and T lym-
phocyte proliferation in broiler chicken [8, 19]. In
another study it was reported that flavonoids and
their extracts had some immunomodulatory effects
as well as also affected surface area, villus length of
small intestine and improved the overall gut health
of poultry birds [14, 17, 38].

In a study trial it was observed that Morinda
citrifolia plant juice extracts enhanced the pro-
liferation of CD4 and CD8 T cell in newly born
calves and it positively modulated the immunity
level of animals [6]. In a research study performed
by [35] the immunomodulatory effects of Morinda
citrifolia was observed in poultry birds when fresh
juice of the plant was supplemented 5% mixed in
water and it boosted both the humoral (B cell me-
diated) and cellular (T cell mediated) immunity
level in broiler chickens. It was also observed that
humoral immunity response was statistically sig-
nificant (p<0.05) in the treated birds as compared
to that of control group and the peak response was
seen in 1% week of post infection.

22

The pathogenic organisms and other envi-
ronmental stressor can destroy the animal tissues
and cells and if this destruction keeps on going,
a time will come when concentration of reactive
oxygen species (ROS) is increased which causes
lipid peroxidation and oxidative damage of cell
membranes and it challenges the immunity status
of animal. If there is no antioxidant to neutralize
ROS it triggers the inflammation in which vari-
ous types of cells are sent to the inflammation site
after the cytokines and chemokines are secreted.
It is normal physiological response of body to-
wards pathogenic microbes entering the body and
to fight against the infection [4, 7, 25]. GIT is the
first site where food is degraded and absorbed and
pathogens reach there by destroying the mucus
membranes. So the protection of GIT is of great
importance to ensure the optimum health and pro-
duction of animals and it also boosts the immunity
level of the animal [7]. The animals react to the
external stressors by decreasing feed intake which
decreases body weight; these stressors whether
are of exogenous or endogenous nature depress
the immune response, damage the gut integrity
and leads to low growth and production of ani-
mals that poses economic losses every year. The
antibiotics are used for growth promotion as well
as to enhance the immunity level of the animals
but due to the detrimental effects of antibiotics,
ban was imposed, in 2006 by European Union, on
the use of antibiotics in food producing animals
for growth promotion purpose. So an alternative
approach is made by using phytogenic feed ad-
ditives in the diets of animals for the purpose of
growth promotion, optimum production as well as
enhancing the immunity level of animals [7, 29].

Effect of phytochemicals on immune re-
sponse

The active constituents of plants, phytochemi-
cals, are broadly categorized into two main groups:
terpenes and terpenoids. These compounds are ex-
tracted from different parts of plant by adopting
different procedures however the powder form is
most widely and commonly used [16, 27].

Oregano belongs to botanical family of La-
biate and includes widely distributed plant spe-
cies Origanum vulgare, O. onites, etc containing
a very important bioactive compound carvacrol
and these are commonly used as feed additives in
animals. A study was conducted by [30] in which
oregano essential oil (OEO) was supplemented
300 ppm along with basal diet of broiler chickens
and resulted in production of higher antibody titer;
more specifically high titer of immunoglobulin
G (IgG). Another study revealed that high doses
(500 and 1000 ppm) of OEO supplementation re-
sulted in enhanced immunity level in the broiler
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birds which were vaccinated with new castle dis-
ease and avian influenza virus [13]. In swine high-
er thymus lymphocytic immune cell concentration
was observed on 14" day of lactation when OEO
was supplemented 250 ppm in the diet which re-
sulted in positive immunomodulatory effects [13].
The concentration of coccidian oocysts in excreta
was lowered, improved growth and a better im-
mune response was observed when the broiler diet
was supplemented with OEO 300 ppm or mixture
of carvacrol and thymol was added 300 ppm [2].

A research trial was performed by [31] in
which cinnamon was supplemented in broiler diet
0.4% and 0.8% (doses of 100 and 200 ppm es-
sential cinnamon oil) led to improved body weight
from 1-6 week, improved FCR, increased hemo-
globin and leukocytes concentration in blood of
broiler chicken [1]. On the other hand positively
modulated immune response was observed in 21
day old broilers which were given 5 g/L of drink-
ing water [33]. The table shows some recommen-
dations for the use of phytogenic feed additives in
animal nutrition.

The phytogenic feed additives are composed
of herbs, spices, essential oils, extracts, bioactive
compounds which have an overall positive ef-
fect on growth promotion, optimum production
and enhancing the immunity level up to extent
to make them resistant to disease [38, 40]. After
the chickens were immunized and infected with
Eimeria tenella the phytonutrient supplemented
diets were fed to the birds and it resulted in in-
creased body weight, higher antibody titer and an
increased lymphocytes proliferation as compared

Table 1 — The recommendations for animal nutrition

to the birds who were not fed the supplemented
diets [26]. Caprylic acid, an organic acid, when it
was supplemented to broiler chickens; it lowered
the degree of infection caused by Salmonella en-
terica. This acid down-regulated the gene of bac-
terium responsible for invasion of epithelial cells
and ultimately it ensured the immunomodulation
in broiler chickens [23].

Prebiotics are macromolecules defined as
“nonviable feed components which are beneficial
for host after the gut’s microbial modulation” [10].
These are either taken from plant or synthesized
by the microbes. The mannanoligosaccharide
(MOS), extracted from the outer cell wall layer of
Saccharomyces cerevisiae, is used as a prebiotic
supplement in broiler chicken diets and is reported
to enhance immunity level [18, 34].

Challenges of using phytogenic compound
in animal feed

Due to the complex composition, sometimes
it becomes difficult to systematically and com-
prehensively evaluate the phytochemicals to use
them in feedstuff. There can be some challenges
regarding how to use these compounds in feed
due to possible side effects (toxic, unpleasant
odor), regularity and legal affairs and their possi-
ble interaction (good or bad) with rest of the other
ingredients of feedstuff [12, 15]. There is a dire
need to have a state-of-the-art and well developed
analytical method to quantify the phytochemicals
before being added to the animal feedstuff. The
phytoneutrients are natural and organic substitute
to the synthetic antibiotics and are considered safe
by FDA USA but an authentic and complete as-

. Species in
Phytogémc which can be Supplemented Dose rate Immune response Reference
material form
used
Broiler, Ariel part of plant, 5-10 gk diet Higher gntlbody titer [24]
Echinacea powder against ND
purpurea L.
Laying hens Juice 0.25 mlL.kg BW Higher WBC cells [5]
Oregano Essential oil 300 ppm in diet Higher IgG titer [30]
Cinnamon Powder 4 and 8 g/kg diet High lymphocytes [31]
Broilers
. . . Higher IgA. IgG
Turmeric Rhizome powder | 2.5, 5 and 7.5 g/kg diet and TgM titer [9]
Thyme Oil extract 100 and 200 ppm in diet Higher WBC cell [1]
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sessment protocol, encircling all the procedures
to analytically ensure and quantify the bioactive
compounds before being used in animal feed, is
still needed [11].

Relevant literature

A research study was performed on 720, 1 day
old Arbor Acres broiler chicks by adding two fla-
vonoid compounds genistein and hesperidin found
in soybean and citrus in the diets. The objective
of the trial was to check the effects of these flavo-
noids on immunity and intestinal morphology of
poultry birds. On 16%, 18" and 20" day one half
of the birds from each group were injected Esch-
erichia coli intraperitoneally 250 pg/kg of body
weight to induce immunological response. The
samples were collected on 21% and 42™ day of trial
and it was observed that the compounds enhanced
the immunity level by improving phagocytosis and
due to which statistically significant immunomod-
ulatory effect (p<<0.05) was observed. Other param-
eters were also improved but no effect was seen on
feed intake, body weight gain and FCR of broilers.
In conclusion it was observed that the phytogenic
feed additives boosted the immunity level and im-
proved gut health of broiler chickens [20].

An experiment was conducted on 336, one
day old broiler (Ross 308) chicks to observe the
comparative impact of Echinacea purpurea (EP)
with standard antibiotic on growth promotion, car-
cass quality and immune level. The chicks were
divided into 7 different treatment groups. Group
1 was control and only fed the basal diet, group
2 was given basal diet + antibiotic (4.5 mg flavo-
phospholipol/kg diet), group 3 was fed basal diet
+ powder of dried aerial parts of EP (5 g/kg diet),
group 4 was given basal diet + powder of dried
aerial part of EP (10 g/kg diet), group 5 was sup-
plemented with basal diet + powder of dried aerial
part of EP (0.25 g/kg diet), group 6 was fed basal
diet + powder of dried aerial part of EP 5 g/kg diet
but EP was supplemented continuously for 3 days
followed by break of 11 days and last group was
given basal diet + powder of dried aerial part of
EP 10 g/kg diet but EP was supplemented contin-
uously for 3 days followed by break of 11 days.
At 28" and 31 day the blood sampling was done
to analyze the immune status. The overall results
showed that supplementation of EP 5 g/kg diet had
statistically significantly better (p<0.05) daily feed
intake, daily weight gain and higher antibody titer
against Newcastle virus and sheep red blood cell
(SRBC) as compared to rest of other treatments
groups [24].

A study trial was conducted in Ferdowsi Uni-
versity of Mashhad, Iran, on 200, 1 day old Ross
broiler chicken to check the immunomodulatory
effect of turmeric rhizome powder (TRP). The
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chicks were divided into 4 main treatment groups
and 5 replicates which were composed of 10
birds each and these groups were supplemented
with corn-soybean meal having TRP at the con-
centration of 0%, 0.25%, 0.50% and 0.75%. On
14" day one bird from each replicate was infected
with 0.2 ml of 5% SRBC while the blood sam-
pling was done at 21 and 42" day. The results
showed that supplementation of TRP significant-
ly increased IgA, IgM, and IgG as well as TRP
also significantly decreased monocytes ratio. In a
conclusion it was reported that TRP had positive-
ly modulated the immunity response in broiler
chickens [9].

The supplementation of herbal oil has been
in practice since so many years as a part of eth-
noveterinary practices in animal nutrition; in fact
it is a way to boost immunity and strategically
control the viral diseases. An experiment trial
was performed on 120 broiler chicks which were
randomly divided into 4 treatment groups. Group
A was not vaccinated being control group while
other 3 groups were vaccinated with inactivated
avian influenza and live Lasota vaccine. Oregano
essential oil (OEO) was orally administered 0.005
and 0.01% to group C and group D respectively.
Results showed that the oral supplementation of
OEO had positive effects on performance of birds
and it also positively modulated the humoral and
innate immunity in birds [13].

The immunomodulatory effects of proantho-
cyanidins rich extract (PAE) from Pinus radiata
bark, proanthocyanidins are natural compounds
present in fruits, flowers, seeds, barks, and veg-
etables, were observed in specific pathogen free
(SPF) White Leghorn chickens. The proliferation
of mononuclear cells was increased in birds which
were treated 20 mg/kg PAE for 2 weeks. On the
other hand proliferation of splenocytes and burs-
al cells was also increased in the birds treated 5,
10 and 20 mg/kg PAE for the period of 5 weeks.
The thymocytes cell proliferation was increased
in birds which were treated 5 and 10 mg/kg PAE
for the period of 5 weeks. The PAE enhanced the
expression of T helper 1 cytokines (interferone-y)
and lowered the expression of T helper 2 cytokine
(interleukins-6). So it was concluded that the PAE
had an effective immunomodulatory effects on
SPF white leghorn chicken [21].

In an experiment the chicks were orally in-
jected the virulent oocysts of Eimeria tenella and
were supplemented the mixture of two phytobi-
otics, VAC (carvacrol, capsicum oleoresin and
cinnamaldehyde) and MC (turmeric oleoresin and
capsicum oleoresin) to observe the immunomod-
ulatory response after immunization with Eimeria
profilin protein. After being orally infected with
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Eimeria oocysts and immunized with profilin
protein, the chicks were given VAC or MC sup-
plemented diets which increased BWG, higher
antibody titer and increased proliferation of lym-
phocytes as compared to control group. Prior to
the oral infection, the MC fed immunized chick-
ens expressed reduced interferon-y (IFN-y) and
interleukin-6 (IL-6). After the chickens were in-
fected they showed increased levels of IFN-y and
IL-6. On the other hand, decreased IL-17F and
TNFSF15 was shown only in infected chickens
when VAC supplemented diet was fed. In conclu-
sion the VAC or MC supplemented diets showed
immunomodulatory impact against avian coccid-
iosis [26].

An experiment was performed to compara-
tively analyze two commercially available orega-
no essential oils (OEO) mixed in broilers diets to
check growth productivity and immune response
of 200, 1 day old Ross 308 broiler chickens. The
dietary protocol included: (1) control group, no
phytobiotics, (2) mixture of phytonutrients 150
ppm, (3) OEO 300 ppm, (4) OEO 500 ppm. The
results showed that higher antibody titer partic-
ularly the IgG (p<0.05) was seen in the broiler
which were fed OEO 300 ppm as compared to the
control group [30].

Conclusion

The immunological system of animals is the
first line of defense whenever the animals are
subjected to heat, toxin, external, internal, envi-
ronmental, pathological stress, etc. In this regard
the defense system plays a pivotal role in protect-
ing the body from these stresses and it ensures
optimum health, growth and production of ani-
mal. The animal obtains energy from type of feed
and the function of immune system depends on
the quality of diet being fed to the animals. It also
depends on how much the feed is natural and or-
ganic. The phytogenic feed additives are natural,
organic and are aligned with the physiology of
animal; these plant based bioactive compounds
are safe for animals, do not have side effects and
are also safe for the end consumers, the human be-
ings. Since majority of the phytogenic feed stuffs
have the properties of antioxidant, anti-inflam-
matory, so these react accordingly to modulate
and boost the immunity level. The antibody titer
is increased, the concentrations of leukocytes, T
lymphocytes, B lymphocytes, immunoglobulins
are increased which modulate and enhance the
immunity level and consequently the animals be-
come strong enough to bear the detrimental situ-
ation. In this way the GIT of animal is protected
which ensures favorable site for probiotics, good
health, growth, optimum production and better
immunity level.
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MigBuimenns piBHsA iMyHiTeTy 32 nomomoror ¢iro-
TeHHHX KOPMOBHX 100aBOK y palioHi TBapuH

Awmip Ix6an, Adayn Kynyoc, Ismain Baiipam, Osena
TuraproBa, Oxcana Lexmicrpenko, Muxaiino CiiomuuH-
cpkuid, Cepriii babenko

BceraHoBiieHO, 1110 aHTHOIOTHKH € OJJTHUM 13 HAWTIOTY K-
HIIIAX BIIKPUTTIB Y MeTUIHHI XX CTONITTS 1 3aITHIIAIOTHCS
HalleheKTUBHILINM CrIOCOOOM JIiKyBaHHs 0ararboXx XBOpoO
SIK TBAPHUH, TaK i Jdroaeh. JIroau oTpUMyrOTh M’SCO, MOJIO-
KO, SIAIIS TOIIO BiJf TBAPHH, IO € BYKJIIMBOIO 1 HEBiZl'EMHOIO
YaCTHHOIO LIO/ICHHOTO XapuyBaHHA. HepamioHnanbHe, cuc-
TEMaTUYHEe Ta IIUPOKE BUKOPHUCTAHHS AHTUOIOTHKIB IS
CIITBCHKOTOCTIOAAPCHKUX TBAPHH, OCOOIUBO AJISI CTUMYJTIO-
BaHHS POCTY, CIPHYMHHIIO PO3BUTOK PE3UCTCHTHOCTI 10
aHTHO10THKIB, MIKPOOHOT CTIMKOCTI Ta MOXKIIMBO]T 3aJIMIIKO-
BOT 3arpo3u IS JII0JICH Yepe3 CIOKUBAHHS MOJIOKa, M’sica,
s€nb Ta iH. 3’5COBaHO, 1110 Iijl Yac HOPMAJILHOTO Mepeodiry
(hi3i0JIOTYHHX IPOLIECIB TBAPUHY 3a3HAIOTH PI3HUX CTPECIB,
30KpeMa €KOJIOT1YHOTO, MaTOT€HHOTO MOXOKEHHS TOIIO,
SKi TPUTHIYYIOTh IMyHHY CHCTEMY, a TaKOX IisUIbHICTb
[ITYHKOBO-KHIIIKOBOT'O TPAKTy TBapHH. YHACIIZOK I[bOTO
TBapWHU CTAIOTh yPA3IHBUMH 0 PI3HUX 3aXBOPIOBAHb, IO
HPHU3BOJHUTE JI0 IMyHOCYIIpECii, IOraHOTO CTaHy 3/10pOB’4,
30UIBIIEHHS CMEPTHOCTI Ta 3HW)KEHHS HPOAYKTHBHOCTI.
Uepes 3a00poHY HAa BUKOPUCTAHHS CHHTETHYHUX aHTHO10-
THUKIB — CTUMYJISITOPIB POCTY Y TBAPMHHHUIITBI, € albTepHa-
TUBHUH IIAXIJ, KU TOJITae y BUKOPUCTaHHI QiTonpena-
paTiB y KopMax TBapHH JJIsl CTUMYJISIIT pOCTy, OITUMI3alii
BUPOOHMIITBA T MiIBUIICHHS a00 KOPEKLil piBHS iIMyHHOTO
crarycy tBapuHi. Li piTorenHi kopMOBi T0OGABKH SK CKIIaI-
HUKU PaIliOHy € B)KIIMBUMH 1 MalOTh 0arato BIaCTHBOCTEH,
30KpeMa MPOTHIPUOKOBI, aHTHOIOTHYHI, HPOTH3ANaibHi,
AQHTHOKCHIAHTHI, IPOTUBIPYCHI Ta iH., 3a0€3Me4yI0Th 3a-
XHUCT Ta TONIMIICHHS CTaHy 3A0poB’s, nimicHicts LIIKT Ta
HiJBUILEHHS DiBHS iMyHiTeTy TBapuHu. Lleil orusa imto-
CTpy€ B@KJIMBICTh POCIMHHUX KOPMOBHX J00aBOK, IO
JIONIAIOTECS 10 KOPMOCYMIIIEH 1 3roJOBYIOTHCSI TBAPHHAM,
0c00IMBO TX 3HAYCHHS B IMYyHOMOYJISLIT TSI MiJIBUILICHHS
PiBHSI IMYHITETY y TBapHH B CTPECOBUX YMOBaxX.

KaiouoBsi cioBa: xopmoBi 106aBku, GiToO610THKH, aib-
TepHATHBAa aHTUOIOTUKAM, TO/LIBIIS TBAPUH, IMYHITET.
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IloBbIIeHHE YPOBHSI HMMYHHTETA € IIOMOLIBIO (huTO-
TeHHBbIX KOPMOBBIX 100aBOK B PAIlHOHE KHBOTHBIX

Amup Uxban, Aoaya Kynyoc, U3mann Baiipam, Eie-
Ha Turapésa, Okxcana Llexmucrpenko, Muxaua Ciom-
yuHckuii, Cepreii badenko

Y CTaHOBIEHO, YTO AHTUOMOTUKU SBISIFOTCS OJHUM U3
CaMbIX MOIIHBIX OTKPBHITHH B MequnnHe XX BeKa M OcTa-
T 3PPEKTUBHBIM CIIOCOOOM JIEUCHHS MHOTHX O00JIe3-
HEH KakK )XUBOTHBIX, TaK U JItoAeH. JIIonu nosy4aroT Msco,
MOJIOKO, SIHIIa OT )KUBOTHBIX, UTO SIBJSIETCS] BAXKHOI W He-
OTBEMJIEMOM HYacThIO IOBCEIHEBHOTO mnuraHus. Hepanu-
OHAJIbHOE, CHCTEMAaTHYECKOe U LIMPOKOE HCIOIb30BAHUE
AQHTUOMOTHKOB JUIS CEJIbCKOXO3SHCTBEHHBIX J>XHBOTHBIX,
0COOEHHO [UIS CTUMYJIHPOBAHUS POCTA, NPUBEJIO K pa3BU-
THIO PE3UCTEHTHOCTH K aHTUOMOTHKAM, MUKPOOHOH yCTOMH-
YUBOCTH U BO3MOXKHOW OCTATOYHOM yrpo3e s JIIoAeH de-
pe3 motpebieHne MOIOKa, Msica, U] U T.J. Y CTAHOBJIEHO,
YTO BO BPEMs HOPMAJIBHOTO NPOTEKaHHA (U3MOIOrHye-
CKHX IPOIECCOB )KMBOTHBIE HCIIBITHIBAIOT PAa3HBIE CTPECCHI,
B YaCTHOCTH 3KOJIOTHYECKOTO, TATOTEHHOTO IIPOUCXOXKIE-
HUSI, KOTOpBIE MOJABIAIOT UMMYHHYIO CHCTEMY, a TaKkKe
JeSITEIBHOCTD JKEITyTOYHO-KUIIEYHOTO TPAKTa XHBOTHBIX.
BcnencTBue 3TOTO JKUBOTHBIC CTAHOBSATCS YSI3BUMBIMHU K
pa3nUYHBIM 3a00JI€BAHUSAM, YTO MPUBOJUT K HMMYHOCY-
MPECCUH, IUIOXOMY COCTOSHHIO 3JIOPOBBS, YBEINYECHUIO
CMEPTHOCTH W CHIDKCHHIO IPOHM3BOAMTENBHOCTH. I3-3a
3ampera Ha HCIOJIb30BAHUE CHHTETHYECKUX aHTHOMOTH-
KOB-CTUMYJISITOPOB POCTa B )KMBOTHOBOJCTBE, PacCMaTpH-
BAETCSI aJbTEPHATHBHBIM MOAXO0J, KOTOPHIN 3aKIIOUAcTCs
B UCIIOJBb30BaHMH (pUTOIpENnapaToB B KOpMax >KUBOTHBIX
JUIE CTHMYJISIIMM POCTa, ONTHUMH3ALUU TNPOU3BOJCTBA U
TIOBBIIIEHHSI MIM KOPPEKINU YPOBHS HMMYHHOTO CTaTyca
’KUBOTHOTO. DTH (PUTOTEHHBIE KOPMOBBIE T0OABKH, KaK CO-
CTaBJISIOIINE PALMOHA, B)KHBI U UMEIOT MHOTO CBOWCTB,
B YaCTHOCTHU IIPOTHBOTPHOKOBHIE, aHTHOMOTHIECKHUE, TIPO-
TUBOBOCIIAIMUTENbHBIE, AHTHOKCHIAHTHBIE, IPOTUBOBU-
pyCHBIE W JIpyrue, o0eclednBaloT 3allUTy W YIy4lIeHHe
cocTostHUS 370poBbs, menocTHOcTh JKKT u moBbieHue
YPOBHSI UMMYHHTETA JKUBOTHOT'O. DTOT 0030p WILIIOCTPU-
pYyeT BaOXXHOCTH PACTHTENBHBIX KOPMOBBIX JJ00ABOK, KOTO-
pBI€ MpHUIIAraroTcs K KOPMOCMECSIM H CKapMIITUBAIOTCS KH-
BOTHBIM, 0COOEHHO MX 3HaYE€HHE B UMMYHOMOLYJISIIUN JUIST
MOBBIIIEHHS YPOBHS UMMYHHTETA Y )KHBOTHBIX B CTPECCO-
BBIX YCJIOBHSIX.

KnroueBble ciioBa: kopMoBble 100aBKH, PUTOOMOTHKH,
aIbTepHATUBA aHTHOMOTHKAM, KOPMIICHUE KUBOTHBIX, HMMY-
HHTET.
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The current study investigated the effect of poultry house temperature
change on the growth and development of both broiler chickens themselves
and the development of their individual organs. Following 42 days of rearing,
results showed that the body oblique length, chest width, chest depth, chest angle,
keel length, pelvic width, and tibial length of broilers in the low temperature
group were significantly lower than those of the control group (P<0.05),
while the breast depth of broiler chickens in the high-temperature group was
significantly lower than those in the control group (P<0.05). Furthermore, low
temperatures significantly increased the function of the heart, liver, spleen and
pancreas of broiler chickens (P<0.05). After 7 days of rearing, the bursal index of
broilers in the high temperature group was significantly higher than in the control
group as well as in the low temperature group (P<0.05). Previous research
has established that high and low temperatures significantly affect the growth
and development as well as the immunity of broiler chickens, namely that low
environmental temperatures have a more adverse effect on broiler chickens than
high temperatures. Consequently, using and maintaining high temperatures
early in rearing helps to improve the immunity of broilers and improve their
performance. The results of our study provides an opportunity to provide both a
theoretical and a practical basis for accurate temperature setting in poultry houses
for effective breeding of broiler chickens, which will make it possible to increase
the productivity of broiler chickens and increase the economic efficiency of the
poultry house.

Key words:
broilers chickens.

temperature, breeding, body weight, organ development,

Problem statement and analysis of re-
cent research. Broiler breeding has now become
one of the most market-oriented, intensive, and
large-scale industries in China's animal husband-
ry [1]. An important feature of today's animal
husbandry is the high-density, large-group broiler
breeding, so the primary issue affecting the health
status and production performance of livestock and
poultry is the environmental quality in the barn.
Different environmental parameters have different
effects on the health and growth of livestock and
poultry, among which temperature is the primary
environmental factor that affects the health and
growth performance of livestock and poultry [2].
Too cold or too hot ambient temperature will cause
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cold and heat stress to the poultry, which will re-
duce the resistance of the poultry body, and then
affect its production performance [3]. This ex-
periment studies the body size characteristics and
organ development of broilers from high and low
ambient temperatures, and provides some refer-
ences for better application in animal production.
The aim of the research. At present time
it’s not many research about influence to the
chicks-broiler environment temperature (inside
of poultry house) is mostly research is focused
on acute or short-term high temperature and low
temperature stress, and there is little research on
long-term relative high temperature and low tem-
perature on broiler growth performance, on body
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size and organ development in broilers. There-
fore, this experiment passed the research the in-
fluence of relatively high temperature and low
temperature on broiler growth performance, on
body size and organ development in broilers, to
achieve the control of broiler house environment,
in order to obtain a higher feed conversion rate,
improve broiler quality, maximize the perfor-
mance of broiler, increase the poultry farm. The
economic benefits will lay the foundation for the
healthy breeding of broilers.

Material and methods of research. For re-
search were selected 240 healthy 1-day-old avian
chicks, they were selected using a single-factor
completely randomized group test. All birds were
vaccinated against. They were randomly divided
into 3 groups of 80 chicks each groups. Accord-
ing to the two-stage feeding of the NRC diet, they
were divided into a relatively high temperature
group (HT), a control group (C) and relatively
low temperature group (LT).

The initial temperature was set to 36.5C°,
33.5C° and 30.5C°, respectively. The environ-
mental temperature of each group decreased with
0.5C° with the age (the temperature during the
fattening period remained the same), and at 42
days of age, each group was reduced to 22C°,
19C°, and 16C°, and the other feeding conditions
were the same. After 7" and 6™ days broilers were
slaughtered, then after 14™ days, 21* days, 28"
days, and 35" days, and 12 broilers were slaugh-
tered at 42" days.

The experiment was carried out in Yunnan
Academy of Animal Science, and each chicken
house has 7.20 x 3.50 x 3.50m. There are use
three chicken houses in total. The houses can
automatically control temperature, humidity and
ventilation. Each house provides four trough
feeders and four automatic water feeders. Except
for different temperatures in the house, other en-
vironmental conditions and feeding conditions
are basically the same. Broilers are managed ac-
cording to routine, routine immunization proce-
dures, and free to eat and drink.

1)The premix provided the following per kg
of the diet: VA 10000 1U,VD, 3 400 IU,VE 16
IU,VK, 2.0 mg, VB, 2.0 mg,VB, 6.4 mg, VB, 2.0
mg, VB, 0.012 mg, pantothenic acid calcium 10
mg, nicotinic acid 26 mg, folic acid 1.0 mg, bio-
tin 0.1 mg, choline 500 mg, Zn ( ZnSO,.7H,0) 40
mg, Fe (FeSO,.7H,0) 80 mg, Cu ( CuSO4.5H,0)
8 mg, Mn (MnSO4 -H,0) 80 mg, I (KI) 0.35 mg,
Se (Na, SeO, ) 0.15 mg. For humidity and light,
see Table 1-4 .

At 1, 70 14t 28% and 35" days, 6 broilers in
each experimental group were randomly selected
to measure body weight, and 12 broilers in each

experimental group were randomly selected to
measure body weight and body size.

Body oblique length, chest width, chest depth,
chest angle, keel length, pelvic width, tibia length,
tibia circumference, main feather length, measured
in accordance with the method in the "Technical
Manual for Survey of Local Breed Resources of
Domestic Poultry" [4]. The measurement method
is as follows:

Weight: Weigh on an empty stomach with a
platform (unit: kg).

Body oblique length: Measure the distance
from the shoulder joint to the ischial tuberosity
with a tape measure on the body surface (unit: cm).

Chest depth: Measure the distance from the
first thoracic vertebra to the front edge of the keel
with a caliper (unit: cm).

Chest width: Measure the surface distance be-
tween the shoulder joints with a caliper (unit: cm).

Keel length: Measure the distance from the
front of the keel process to the end of the keel with
a tape measure (unit: cm).

Table 1 — Basic diet composition and nutrition level

Raw material Preliminary mate- Late material
rials (1-21days) (22-42days)

Corn 60.00 66.40
Soybean meal 27.40 20.00
Cor gluten 6.00 8.00
Fish meal 1.00 0.00
Soybean oil 1.90 1.60
Limestone 1.10 1.20
CaHPO4 1.10 1.14
NaCl 0.35 0.35
DL-Met 0.07 0.06
L-Lys 0.08 0.25
Premix! 1.00 1.00
Total 100 100
Nutrient levels?

ME(Mcal/kg) 2950 3000
CP 21.00 19.00
Ca 0.81 0.80
P 0.50 0.50
Lys 1.10 1.00
Met 0.50 0.38
Met+Cys 0.90 0.72
Thr 0.80 0.74
Trp 0.20 0.18
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Table 2 — The temperature control of the house

Age(days)
Group
1d 2d 3d 4d 5d 6d 7d 8d 9d 10d 11d 12d 13d 14d
High 36.5 36 355 35 34.5 34 335 33 325 325 32 32 31.5 31
Control 335 33 325 32 31.5 31 30.5 30 295 295 29 29 285 28
Low 30.5 30 295 29 285 28 27.5 27 265 265 26 26 255 25
Group
15d  16d 17d 18d 19d 20d 21d 22d 23d 24d 25d 26d 27d 28d
High 31 30.5 305 30 30 295 29 29 285 28 28 275 275 27
Control 28 275 275 27 27 265 26 26 255 25 25 245 245 24
Low 25 245 245 24 24 235 23 23 22.5 22 22 21.5 215 21
Group
29d  30d 31d 32d 33d 34d 35d 36d 37d 38d 39d 40d 41d 42d
High 27 265 26 26 255 25 25 24.5 24 24 235 23 22.5 22
Control 24 235 23 23 22.5 22 22 215 21 21 20.5 20 19.5 19
Low 21 20.5 20 20 19.5 19 19 18.5 18 18 17.5 17 16.5 16

Note: High means high temperature group, Control means Control group, Low means low temperature group. When the
heater is lower than 1°C, the fan is turned off; when the heater is higher than 0.5°C, the fan is turned on.

Table 3 — Humidity Management

Age (days) Relative humidity (%)

1 30-50

7 40-60

14 40-60
21 50-70
28 50-70
35 50-70
42 50-70

Pelvic width: measure the distance between
two hip bone nodules with calipers (unit: cm).

Tibial length: Use a caliper to measure the
straight line distance from the upper tibial joint to
the third and fourth toes (unit: cm).

Tibia circumference: the circumference of the
middle part of the tibia (unit: cm).

At 42" day-old, 12 broilers were weighed ac-
curately with a bench scale, and the heart weight,
liver weight, spleen weight, pancreatic weight,

Table 4 — Lighting Management

bursal weight, tonsil weight, and stomach weight
were weighed with an analytical balance. Calcu-
late the organ index, the calculation formula is as
follows:

Organ index = [organ weight (g) / live weight
before slaughter (g)] x 100%

Statistical analyses of the data were performed
using SPSS11.0. Data were evaluated by using
one-way ANOVA where treatment was the main
factor. Duncan test was applied to compare the
mean values among the experimental groups. Data
are expressed as mean + SD.

Results and analysis. As can be seen from table
5, the average body weight of each group of broil-
ers in each time period showed an upward trend.
The body weight of broilers in the low temperature
group at 14 and 42" day-old was significantly low-
er than that in the high temperature group and the
control group (P <0.05). The weight of broilers in
the low-temperature group was 23.6% and 32.4%
lower than that in the high-temperature and con-
trol groups, respectively, indicating that the effect
of low temperature on the average body weight of
broilers in each stage was greater.

Age (days) Llﬁﬁsﬂ Light on time Light time (h) Note

1 24
27 20:00 21:00 23-18 The first week is 30-601ux, the
Reached 160g 20:00 8:00 12 weight reaches 160g, and the
22-35 20:00 2:00 18 llght limitation is adjusted to
7 davs before 5-10lux (1 watt = 10.76 lux).
 cay 20:00 21:00 Add 1h to 23h every day

listing
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Table 5 — Effect of ambient temperature on average body weight of broilers at different ages (kg)

Group Age 7 days old 14 days old 21 days old 28 days old 35 days old 42 days old
High 0.13+0.01 0.32+0.01? 0.63+0.03 1.00+0.03® 1.53+0.15 2.18+0.09*
Control 0.13+0.02 0.34+0.03* 0.64+0.02 1.07+0.032 1.57+0.07 2.25+0.16*
Low 0.12+0.01 0.23+0.04° 0.61+0.01 1.03+0.06* 1.60+0.10 1.72+0.11°

Note: For the same index in the table, there is a significant difference between those with different letters on the right shoul-
der of peers (P <0.05), and those with the same letters are not significantly different (P> 0.05). The following table is the same.

As shown in table 6, the body oblique length,
chest width, chest depth, chest angle, keel length,
pelvic width, and tibial length of broilers in the
low temperature group were significantly lower
than those in the control group (P <0.05). Chest
depth was significantly lower than outside the
control group (P <0.05), and there were no sig-
nificant differences in other indicators (P> 0.05).
During the whole test period, the low temperature
environment had a great influence on the body
size of broilers.

As shown in table 7, during the whole exper-
imental period, the number of dead cull of broil-
er chickens was in the order of low temperature
group> high temperature group> control group.
The number of dead cull in the low temperature
group was 250% higher than that in the control
group and 133.3% higher than that in the high

temperature group, while the rate of dead cull in
the high temperature group was higher than the
control group by 33.3%, indicating that the low
temperature environment had the greatest effect
on the broiler die panning.

As can be seen from table 8, the heart index
of broilers in the low temperature group was sig-
nificantly higher than those in the control group
and the high temperature group at 14®, 2% 28",
and 42" days (P <0.05). The heart index of broil-
ers in the high temperature group was significant-
ly lower than those in the control group at 28"
and 35" days (P <0.05), and there was no signifi-
cant difference compared with the heart index of
broilers in the low temperature group (P>0.05).
Up to 54.7%, indicating that low temperature
has a greater impact on the heart development of
broilers.

Table 6 — Effect of ambient temperature on body size of 42 days broilers (cm)

Group .
Body traits High Control Low
Body oblique length 20.5+1.09° 21.0+1.28° 18.73£1.62°
Chest width 8.95+0.65° 8.66+0.59° 7.71+0.64°
Chest depth 7.66+0.43° 8.29+0.44° 7.494+0.58°
Chest angle 77.71£3.45° 73.83+1.94° 66.50+2.92¢
Keel length 13.4+0.58° 13.75+0.61* 12.124+0.40°
Pelvic width 6.33+0.26° 6.40+0.38* 5.35+0.46°
Tibia length 10.07+0.41* 9.98+0.38* 8.96+0.71°
Shin circumference 5.40+0.19 5.33+0.33 5.57+0.30
Table 7 — Effect of ambient temperature on broiler mortality (%)
Dongshe High Control Low
Death rate 7.5 5.0 17.5
Table 8 — Effects of ambient temperature on heart development of broilers at different ages (%)
Group Age 7 days old 14 days old 21 days old 28 days old 35 days old 42 days old
High 10.58+1.16 9.06£1.05° 6.06:£0.46" 5.40+0.30° 5.32+0.35° 5.95+0.53b
Control 10.05+1.28 8.36+0.48° 6.314+0.34° 5.92+0.16° 5.93+0.28° 5.394+0.51°
Low 9.83+0.96 10.57+1.01° 7.20+0.59° 6.73+0.37° 5.76+0.33® 8.34+1.26°
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As shown in table 9, the liver index of broil-
ers in the low temperature group was significant-
ly higher than that in the control group (P <0.05),
except for 21™ and 35" days. The liver indices of
broilers at 7%, 14™ and 21" days were significantly
higher than those at high temperature (P <0.05).
The liver indices of broilers at 35d and 42d were
significantly higher than those of control group (P
<0.05). It showed that low temperature had an ef-
fect on the liver development of broilers during
the whole experimental period, while high tem-
perature had a greater effect on the liver develop-
ment of broilers during the later growth period.

As shown in table 10, the spleen index of
broilers in the low temperature group at 7%, 14%,
and 35™ days was significantly higher than that in
the high temperature group and the control group
(P <0.05). The spleen index of broilers in the high
temperature group at 7% days was significantly
lower than that in the control group (P <0.05). The
spleen index of broilers at 7%, 14%, 215 days, and
35" days in the low temperature group was sig-
nificantly higher than that in the high temperature
group (P <0.05), indicating that both high and low
temperature have an effect on the spleen develop-
ment of broilers, especially low temperature has a
greater effect on spleen development of broilers.

As shown in table 11, the pancreas index of
broilers in each group showed a decreasing trend

with age. The pancreatic index of the three groups
of broilers at 14™ days was significantly different
(P <0.05), showed as low temperature group> high
temperature group> control group, at 28" days, the
pancreas index of broilers in the control group and
the low temperature group was significantly higher
than that of the high temperature group (P <0.05).
The our research has established that no signifi-
cant difference between the other age groups.

As shown in table 12, the bursal index of
broilers in the high temperature group at 7% days
was significantly higher than that in the control
group and the low temperature group (P <0.05).
The bursal index of the low temperature group
at 14" days and 42" days was lower than that of
the high temperature group and the control group
(P <0.05). It shows that low temperature has an
effect on the development of broiler bursa in the
early and late growth period, and high temperature
mainly affects the development of broiler bursal in
the early growth period.

Discussion. When animals are in low tempera-
ture environment, gastrointestinal motility slows
down, resulting in reduced feed intake [5]. Under
low temperature conditions, the animal's energy
intake changed from maintaining production to
maintaining body temperature, resulting in weight
loss, which is consistent with the results that the
average body weight of chickens in the low tem-

Table 9 — Effects of ambient temperature on liver development of broilers at different ages (%)

Group Age 7 days old 14 days old 21 days old 28 days old 35 days old 42 days old
High 37.09+1.57° 35.3+0.63° 25.67+2.21° 29.40+0.67% 29.28+1.05° 23.57+2.19*
Control 39.25+4.78° 36.46+1.84° 28.29+1.56% 27.9342.42° 24.73+1.16° 20.37+1.73%
Low 48.38+5.66° 47.7+4.37* 31.142.98* 33.79+4.19* 25.76+1.7° 25.38+1.11*
Table 10 — Effect of ambient temperature on spleen development of broilers at different ages (%)
Group Age 7 days old 14 days old 21 days old 28 days old 35 days old 42 days old
High 0.74+0.09¢ 1.18+0.07° 0.99+0.095" 1.77+0.24 1.12+0.14° 1.12+0.08
Control 1.17+0.15° 1.07+0.14° 1.23£0.56* 1.59+0.17 1.18+0.27° 1.20+0.3
Low 1.71+0.26* 2.21+0.65° 1.82+0.48° 1.88+0.71 1.59+0.26° 1.25+0.25
Table 11 — Effect of ambient temperature on pancreas development in broilers at different ages (%)
Group Age 7 days old 14 days old 21 days old 28 days old 35 days old 42 days old
High 5.05+0.83 4.63£0.52° 3.29+0.21 2.68+0.18° 2.34+0.18 2.34+0.18
Control 4.78+0.42 3.81+0.13¢ 3.82+0.39 3.02+0.43¢ 2.15+0.18 2.15+0.18
Low 4.86+0.91 5.50+0.60° 4.13+0.34 3.05+0.44° 2.27+0.42 2.27+0.42
Table 12 — Effects of environmental temperature on the development of bursa of broilers at different ages (%)
Group Age 7 days old 14 days old 21 days old 28 days old 35 days old 42 days old
High 2.06+0.48* 2.55+0.39* 2.53+0.31 1.43£0.06 0.82+0.19 0.82+0.19*
Control 1.42+0.15° 2.5240.11° 2.46+0.09 1.28+0.14 0.72+0.09 0.74+0.1°
Low 1.58+0.43° 2.06+0.21° 2.37+0.46 1.82+0.51 0.61+0.2 0.50+0.06°
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perature group was significantly lower than that
in the control group at 42% days (P <0.05). At the
same time, low temperature stress significantly
increased the mortality of broiler chickens and
significantly reduced the feed conversion rate [6],
which is consistent with the results that the mortal-
ity rate of chickens in the low temperature group at
42" days was higher than that of the control group
by 250%. The adverse effects of chickens in low
temperature environments are directly reflected in
growth performance. The energy intake of chick-
ens is first used to maintain body temperature, and
secondly to maintain production. When chickens
are under low temperature conditions, the part of
energy that was originally used to maintain pro-
duction is also used to maintain body temperature,
which causes feed intake. Increased input, as well
as increased basal metabolic rate and decreased
energy reserve. In the low temperature environ-
ment, the chickens need to maintain energy, in-
crease feed intake, reduce digestion rate, cause
slow growth and lower production levels [7]. The
body size traits of poultry are important contents
of breed characteristics, and also important appar-
ent traits to measure production performance [8].
The body oblique length, chest width, chest depth,
chest angle, keel length, pelvic width, and tibi-
al length of the chickens in the low-temperature
group were significantly lower than those in the
control group (P<0.05), indicating that low tem-
perature significantly affects the growth and de-
velopment of broilers, resulting in slowed growth.
Compared with the high temperature group, the
broiler chickens in the low temperature group still
had significantly reduced body oblique length,
breast width, breast angle, keel length, pelvic
width, and tibial length (P<0.05), it shows that the
adverse effect of low temperature on the growth
and development of broilers is greater than that of
high temperature.

High temperature stress reduces feed con-
sumption and reduces metabolic heat production.
In order to maintain calorie balance, it results in
lower weight gain and higher mortality [9]. The
results are consistent with the mortality of broil-
ers in the high temperature group increased by
33.3% compared with that in the control group.
High temperature stress reduces the absorption
and utilization of nutrients in broilers, often ac-
companied by changes in chicken physiology and
behaviour, such as growth rate, feed conversion
rate, survival rate, decreased immunity, and even
causes chicken death to negatively affect produc-
tivity impact [10]. In the results of this test, most
body measurements such as oblique length, chest
width, keel length, pelvic width, tibial length, and
tibial circumference of broilers in the high tem-

perature group were not significantly different
from those in the control group (P>0.05). This re-
sult is consistent with the effect of high tempera-
ture on the weight of broilers in this experiment,
indicating that high temperature has little effect on
the growth and development of broilers under this
test condition.

The effective deposition of nutrients in poul-
try mainly reflects the growth and development of
musculoskeletal and other organs. The growth and
development stages and physiological functions of
animals are often expressed by organ index [11].
The organ index is one of the important biologi-
cal characteristics of animals. The heart, liver, and
pancreas are important metabolic and digestive
organs in the body [12]. Among the organ index
indicators in this test, the heart index, liver index,
spleen index, and pancreas index of broilers in the
hypothermia group were higher or significantly
higher than those in the control group (P<0.05).
It shows that the low temperature environment af-
fects the development of organs and organs, which
may cause these organs to hypertrophy. This may
be because chickens growing at low temperatures
need higher oxygen levels, and their cardiopul-
monary system cannot provide enough oxygen to
meet their needs, causing Increased symptoms of
heart failure [11]. The results of low temperature
environment affecting organ development are con-
sistent with the conclusion that the low tempera-
ture environment reported by Liao Man et al. [13]
significantly increased the relative weight of the
heart.

Studies show that low temperature stress can
affect neuroendocrine, antioxidant and immune
system functions [14]. Some tests have shown that
cold stress affects the production of immune cells
in the body. Hyaline brown chicks reared under
long-term cold stress have significantly reduced
alkaline granulocytes and H/L (heterophil/ lym-
phocyte) [15]. Low temperature stress can reduce
the body's resistance to disease and reduce cellular
immune function. It will also affect the functions
of the neuroendocrine system, antioxidant system
and immune system. Low temperature stress can
significantly affect the immune system of mice,
humans and chicken (P<0.05) [16]. It has also
been reported that cold stress suppresses humoral
immunity in rats and reduces cellular immunity in
chickens [17]. Immune organs are one of the im-
portant goals of low temperature stress. Low tem-
perature stress induces oxidative stress in tissues
by affecting the activity of antioxidant enzymes in
immune organs, which affects the immune func-
tion of chicks. In addition, research has shown that
the effect of low temperature stress on the immune
response may depend on the duration of stress and
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the intensity of the stress [18,19]. The bursal and
spleen are important immune organs in the body to
participate in the cellular and humoral immunity
of the whole body. The level of the immune organ
index represents the developmental status of the
immune organs of the birds and the strength of the
body functions. An increase in the relative weight
of the organ means an increase in the body's im-
munity, and a decrease in the relative weight of
the organ means a decrease in the immunity [12].
The bursal index of 14" and 42"-day-old broil-
ers in the low temperature group was lower than
that in the high temperature group and the control
group (P<0.05). Broilers in the low-temperature
group became smaller in the early and late stag-
es of growth, indicating that low temperature re-
duced the immune function of broilers. Exposure
to periodic high ambient temperatures will lead
to changes in metabolism, physiology and cellu-
lar levels, reducing specific physiological mech-
anisms and immune functions of broilers [20]. In
the results of this test, the liver index of broilers in
the high temperature group was higher than that
in the control group starting from 28" days and
the heart to 42" days. The effect of hypertrophy
of broiler organs caused by high temperature was
only shown later, and the effect was slower than
that of low temperature. The spleen index was not
significantly different between the high tempera-
ture group and the control group (P>0.05), and the
bursa of broilers in the high temperature group in
the early growth stage (before 7% days) became
larger, indicating that under this test condition, the
appropriate high temperature in the early stage is
beneficial to improve the immune function. The
high temperature environment may affect the de-
velopment of broiler organs, but the effects on dif-
ferent organs are different.

Conclusion. Low temperature reduces the
body weight and body size of broilers, and the
effect of low temperature on body size develop-
ment of broilers is greater than high temperature.
The low temperature makes the heart, liver, and
spleen of broilers larger. The bursa of broilers in
the high-temperature group in the early growth
period becomes larger, and the bursa of broilers
in the low-temperature group in the later growth
period becomes smaller.
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Bniue TemMmepaTtypn HABKOJHIIHBOTO CepelOBHINA
Ha po3Mip Tij1a i po3BUTOK oprauiB y Gpoiiiepis

3ao0 Inbinb, KuceaboB O.b., JI1o YaHwKyHIO

BuB4YeHO BIUIMB pi3HOI TeMIEpaTypH y MNTALIHUKY
Ha pICT Ta PO3BUTOK SIK CaMHX KypdaT-OpoiiiepiB, Tak i
PO3BUTOK Y HUX OKPEMHX OpraHiB. JlaHi JOCIiKEHb TOBEIH,
IO TakKi MOKAa3HWKM SK KOca JOBXHHA TyiryOa, IIMpHHA
rpyaei, mubnHa rpyaei, KyT rpyei, JoBKIUHA KiJlsd, IUPHHA
Ta3a 1 IOBXKHMHA BEJIHMKOi TOMINKOBOI KicTKH y OpoiinepiB
3 HU3BKOTEMIIEpaTypHOi rpynu Oy/lnu 3HAYHO HMXKYE, HIK Y
KoHTpOsbHIN rpymi (P<0,05), 3apa3som Takuii MOKA3HHUK SIK
mmOuHa rpynel KypdaT-OpoiiepiB y BUCOKOTEMIIEpaTypHii
Ipymi TakoX OyB 3HAUHO HIDKYE, HDK Yy KOHTPOJBHIH rpymi
(P<0,05) uepes 42 nobu BupouryBaHHs. J10cimipKeHHS TOBEIH,
110 HU3bKa TeMIlepaTypa 301IbIye HaBAaHTAKEHHS Ha pOOOTY
cepls, MeYiHKH, CeNe3IHKH Ta MiALLTyHKOBOT 3271031 Kypyart-
6poitnepis (P<0,05). Bypcanbuuit ingexc 6poiinepis yepes 7
Ii0 TicJIsl BUPOIIYBaHHS Y TPYIi 3 BHCOKOIO TEMIIEpPaTypoIo
OyB 3HAYHO BUIIE, HIX Y KOHTPOJIBHIN TPy, a TAKOXK B TPy
3 HU3BKOIO Temmeparyporo (P <0,05). Ha ocHOBI mocimkeHb
BCTAHOBJICHO, III0 BHUCOKI Ta HHU3bKI TeMIeEpaTypH iCTOTHO
BIUIMBAIOTh Ha PIiCT Ta PO3BHTOK, a TAKOX IMYHITET Kypuar-
OpoitnepiB, 30KkpemMa HH3bKa TeMIIepaTypa Mae OiIbII
HETaTHBHHUH BIUIMB Ha Kyp4ar-OpoiepiB, MOpPIBHIOIOYH 3
BHCOKOIO TeMIlepaTyporo. BuxopucranHs 1 mHinTpuMaHHS
BHCOKOI TEMIIEpaTypd Ha paHHIA CcTalii BHPOIIyBaHHS

Copyright: Qiao Y., Kyselov O., Liu Ch. © This is an open-access
article distributed under the terms of the Creative Commons Attribution
License, which permits unrestricted use, distribution, and reproduction in

JOoroMarae  MiABMIIMTH  IMyHITeT  Kypuar-OpoiinepiB
i TONMIIATH  OPOAYKTHBHiCTh.  JlaHi  mocmimkeHb
3a0e3NevyroTh K TEOPeTHYHY, TaK 1 IPAKTHYHY OCHOBY
JUIsL TOYHOTO BCTAHOBJICHHS TEMIEPaTypd B NTALIHUKaX Ta
e(eKTHBHOTO PO3BEICHHS Kypuar-OpoiiepiB, 1o Hamaii
JAcTh 3MOTY HiIBUIIUTH MPOAYKTUBHICTH KypUaT-OpoiiaepiB
1 301MBIINTH EKOHOMIYHY e(heKTHBHICTH POOOTH NTAIIHUKIB.

KorouoBi cioBa: temneparypa, po3BeleHHs, HpHpicT
MAacCH TiJla, PO3BUTOK OpraHiB, Kyp4yaTa-Opoiiepu.

Bausinue TemmepaTrypbl OKpYyXxawouei cpeabl Ha
pa3Mep TeJla U pa3BUTHe OPraHoB y Opoiisiepos

L3a0 Uubunb, Kuceses A.B., JIro YaHwkyH

W3ydeHo BnusHUE pa3IMuHOM TeMmIepaTypbl B ITUYHUKE
Ha POCT W pa3BUTHE KAaK CaMHX LBIUIAT-OpOiiepoB, Tak n
pa3BUTHE y HUX OT/ACNBHBIX OpPraHoB. JlaHHbIE MCCIeTOBaHUH
JIOKA3aJIH, YTO TaKHe ITOKa3aTeN KaK Kocas JUIHA TYIOBHUIIA,
MIUIpHHA TPYAH, DIyOWHA TPyAH, YTOm TPyAH, JUIMHA KHIIA,
LIMpPUHA Ta3a ¥ JTKHHa OonbIoi 6epioBoit KOCTH y OpoiiiepoB
C HU3KOTEMIIEpaTypHON Ipylnbl ObLIM 3HAUUTENBHO HHXKE,
yeM B KoHTpoibHOH rpymmne (P<0,05), mpu sTomM Takoit
MoKa3aTellb Kak DIyOMHa TpyAd Yy LBIDIIT-OpoiiepoB B
BBICOKOTEMIIEPATYPHOH TpyIme Takke OBUI 3HAYMTEIHHO
HIDKE, 9eM B KoHTpodbHOU rpymme (P<0,05) uepes 42 cyTtox
BhIpamuBaHus. lccrmemoBaHus —foKasanm, 4YTO  HH3Kas
TeMIleparypa yBeJIMYMBaeT Harpy3ky Ha paboTy cepaua,
NIEYCHN, CEJNE3CHKH ¥ IIODKENYIOYHOW JKENe3bl IBIIIIT-
opoitnepos (P<0,05). BypcansHblii nHIEKC OpoiinepoB depes
7 CYTOK BBIpAIUBAaHMS B IPYIIE C BEICOKOH TeMIIepaTypoit
ObLI 3HAYMTENBHO BHIIIE, YeM B KOHTPOJIBHOW TIpymme, a
TaKke B rpynme ¢ Huskoid Ttemmeparypoir (P <0,05). Ha
OCHOBE HCCJICZ0BaHUN YCTAaHOBJICHO, YTO BBICOKHE M HU3KHE
TeMIepaTyphl CyIIECTBEHHO BIMAIOT Ha POCT M Pa3BHUTHE,
a TaKXKe MMMYHHTET LBIUILIT-OpOiepoB, a NMEHHO HH3Kas
TeMIIepaTypa UMeeT 0ojee HETaTMBHOE BIMSIHUE Ha IBIIIAT-
OpoiiepoB 1O CpPaBHEHHIO C BBICOKOH TeMIIEpaTypou.
Hcnonb3oBanue U noajepaHue BBICOKOM TeMIeEpaTypbl Ha
paHHeﬁ CTaJuU BbIpalllUBAaHUA [TIOMOT'Aa€T IOBBICUTD UMMYHUTET
LBIUIAT-OPOHJICpOB W YIYYLIIMTh HMX HPOXYKTUBHOCTS.
JlanHBle HCciIenoBaHUN 00ECIICUNBAIOT KaK TEOPETHYECKYIO,
TaK W TIPAaKTUYECKYI0 OCHOBY JUISI TOYHOTO yCTAHOBIICHHS
TeMIIepaTypsl B NTHYHHKAX M 3(P(EKTHBHOTO pa3BeICHHS
LBIUIAT-OpOiIepoB, 4TO B OyAymieM JacT BO3MOXKHOCThb
IMOBBICUTD IPOAYKTUBHOCTH ublHHﬂT-GpOﬁHepOB U YBEJIMYUTH
9KOHOMHUYECKYIO 3P (HEKTHBHOCTH PadOTHI HTHYHUKOB.

KoroueBsle ciioBa: Temmeparypa, pa3BeieHue, IpupocT
Macchl Tella, pa3BUTHE OPTaHOB, IBIIIATa-OpOiIepsI.
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Problem statement and analysis of recent

A comparative assessment of the fattening qualities of rabbits of different
breeds on a farm with an intensive technology of rabbit meat production was
carried. The material for the study was a herd of rabbits of meat and skin breeds:
Gray Giant Flander, Californian, Silver Fox. The experiment was carried by the
group method. For this purpose, 30 rabbits were selected at 45 days of age and 3
groups of 10 heads were formed. Analogue rabbits were selected by breed, age,
live weight, sex. The experimental livestock was housed in a shed-type room
equipped with 4 rows of mesh cages arranged in two tiers, in which bunker feeders
and nipple drinking bowls were installed.

The animals were fed with pellets compound feed with the addition of
leguminous Herbal hay. Compound feed was distributed from bunker self-feeders,
Herbal hay — from feeders (mangers). The rabbits were watered from nipple
drinkers, which provided the animals with constant access to food and water. In
the course of the research, the live weight of rabbits, absolute and average daily
gain, relative growth rate and feed costs were studied.

It has been found that the Californian rabbits fulfill their growth potential
better than the Silver Fox and Gray Giant Flander rabbits. Average daily gains
in rabbits of the Californian breed were 1.8 g higher compared to analogs
of the Silver Fox breed and 1.18 g higher than in the Gray Giant Flander. In
terms of live weight, at the end of the experiment, the Californian rabbits were
dominated by analogs of the Silver Fox breed by 116.7 g and by 90 g of Gray
Giant Flander rabbits. The level of profitability of raising young rabbits for meat
of the Californian breed was 12.2 %, and the Gray Giant Flander and Silver Fox
breeds, respectively — 3.8 and 4.0 %.

Key words: fattening qualities, Gray Giant Flander, Silver Foxy breed,
Californian breed, average daily gains, economic efficiency.

paid not only to feeding but also improving of the

researches. Rabbit farming is a dynamic and
highly efficient branch of industry. In fact, it is
the only one (except for poultry farming) that al-
lows to pay back the invested funds in the short-
est possible time and to receive considerable
dividends. In some countries it has become an
independent livestock industry. As a result of the
production concentration the farms with rational
technologies, step by step exclude small tradi-
tional rabbit shed [1, 2, 3].

Common to all countries where developed
rabbit breeding is that at the early stages of the
industry's development, the main attention is
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breeds' nutritional quality and feed-conversion
efficiency [4].

Fecundity, high energy of growth, feed-con-
version efficiency and considerable demand for
rabbit meat lead to a positive trend of rabbit
breeding in Ukraine. For the last 10 years, there
has been a steady increase in the stock of the main
herd [5, 6].

Knowledge and ability to use the biological
characteristics of rabbits contributes to the suc-
cessful breeding and raising for meat [7].

Formation of meat production technology in-
volves the production of rabbit meat at an indus-
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trial basis through the fullest use of their valuable
biological property - high energy growth during
the first 2—3 months of life [8]. This is achieved
through year-round keeping of rabbits indoors
with complete mechanization of basic painstak-
ing processes, stable optimal microclimate, com-
plete feeding, and selection of the most adapted
for this technology breeds [9, 10]. Rabbit skin
under this technology is considered as a byprod-
uct [11]. Therefore, analyzing the state of this
industrial branch and the prospects for further
development of meat rabbit breeding, the aim of
the research was to make a comparative assess-
ment of the fattening qualities of rabbits of Silver
Fox, Gray Giant Flander and California (brush
rabbit) breeds.

Material and methods of research. The
studies were conducted on the basis of a private

Table 1 — Scheme of the experiment

rabbit farm located in the Cherkasy district of
Cherkasy region during the period from Septem-
ber 15 till November 15, 2019. The study was
based on the stock of rabbits of meat breeds:
Gray Giant Flander, Californian (brush rabbit),
Silver Fox.

The subject of the study was infant rabbits
of the above mentioned breeds. Regularities of
growth and development of rabbits were studied
in the process of formulation of the experiment.
The experiment was carried out by the method of
groups according to the scheme shown in table
1. For this purpose, 10 rabbits of each breed of
45-day age, live weight 686-715 g were
selected.

Groups of young animals were formed during
their removing from fattening. Age (days), breed,
live weight, sex of infant rabbits was taken into

Indexes Breeds
Silver Fox Gray giant Californian (brush rabbit)
Number of rabbits, heads 10 10 10
Age, days:
— when placing for growing; 45 45 45
— when removing from fattening 120 120 120
Live weight when placing for growing, g 710,2+2.,6 686,3+8,1 715,0£10,3

Table 2 — Granulated compound feed recipe for young
rabbits (45-120 days old)

Components Feed corunposition,
%
1 2
Herbal hay 30
Oat 19
Barley 19
Wheat bran 15
Sunflower meal 13
Fish meal made from non-food
fish 2
Hydrolyzed yeast 1
Kitchen salt 0,5
Bone meal 0,5
Synthetic lysine -
100 g of compound feed contains:
Dry matter, g 86,4
Feed units, g 83,6
Met. energy, MJ 0,88
Crude protein, g 18,4
Digestible protein, g 14,1
Crude fiber, g 11,5
Calcium, g 1,0
Phosphorus, g 0,6
Iron, mg 20,0
Copper, mg 0,74
Zinc, mg 4,56
Manganese, mg 6,35
Carotene, mg 3,1

account. According to the research methodology,
10 rabbits of 45 days of age were selected with
a live weight of 686—715 grams. The experimen-
tal population was housed in the same premises
with the other livestock.

In the course of the studies, the nutritional
qualities of the rabbits were studied: live weight,
absolute gain, average daily gain, relative growth
rate, feed-conversion efficiency.

Feeding is typical for a rabbit farm: full-
fledged granulated compound feed (designed for
young rabbits aged 45—-120 days) with the ad-
dition of bean Herbal hay. The granulated com-
pound feed was fed from hopper type feeder,
Herbal hay — from feeders (feeding rack). Wa-
tering was made from nipple automatic drinking
bowls, which provided the rabbits with constant
access to feed and water.

One of the main requirements of industrial
rabbit production technology is the maximum
use of high growth rate during the first three
months of infant rabbits’ life. This indicator is
determined by the maturity, breed and individual
features, milk ability of does [12, 13].

The growth rate of the infant rabbits was
monitored according to their live weight at the
age of 45 days (when removing), 90 days (at the
end of growing up), and 120 days (at meat de-
livery). The rabbits were weighed on electron-
ic scales with an accuracy of 5 grams. Taking
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into account separate growing periods: 45-90,
90-120 and 45-120 days — absolute and aver-
age daily increments were calculated according
to the formulas:

A=Wt—-Wo

5
Wt — Wo
N t
Where: A is the absolute increase;
C is average daily gain;
Wo is live weight of infant rabbits at the begin-
ning of the period;
Wt is live weight of infant rabbits at the end of
the period;
t is the duration of the period, days.

Calculations of the relative growth rate during
the period were calculated using the formula sug-
gested by S. Brodie:

_ (Wt —wo) =100
(Wt +Wo)/2

Where: Rg is the relative gain, %;
Wo is live weight of infant rabbits at the begin-
ning of the period.
Wt is live weight of infant rabbits at the end of
the period.

Feed costs were determined per 1 kg of infant
rabbits live weight grown to 120 days of age. For
this purpose, the feeding of feed was recorded;
their nutrition (in feed units) and the amount spent
per 1 kg increase in live weight of rabbits were
calculated by the formula:

_Eq.uﬂits
A

Fc

Where: Fc — feed costs per 1 kg of gain, kg. q. units.
>°g. units — the amount of feeds that was fed,
kg q. units.

A is the absolute increase in live weight of
animals for the period, kg.

Biometric data processing was performed us-
ing MS Excel software and using “Statistica 10”
software.

Research results. The intensive technology
of rabbit meat production is used at rabbit farm.
In particular, they began to feed rabbits with dry
type of feeding, and they used automatic drink-
ing bowls for rabbits, as well as mechanized re-
moval of manure.

In accordance with current technology for
growing and maintaining of rabbits, the cost of
feed and labor is still quite high, respectively —
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7.9 ¢ feeding units and 66.4 man-hours per lc
of weight gain. Because of this, the profitability
level is 22.9 %.

The cost-effectiveness of rabbit production
depends largely on the system of animal hous-
ing. At the rabbit farm the hangar sheds are
equipped with 4 rows of double-deck mesh cag-
es (Fig. 1), which have bunker self-feeders (Fig.
2) and nipple automatic drinking bowls (Fig. 3).
The KKB—-1 bunker self-feeder has a capacity
for dry bulk granulated compound feed (tanker)
and a feed chute that enters the cage through the
hole. With the help of a special device the feeder
is attached to the facade wall outside the cage.
Self-feeding bunkers are designed for a 1-2-day
supply of feed.

With the dry type of feeding, the constant
access of rabbits to water is of particular impor-
tance. The most advantageous are nipple auto-
matic drinking bowls, in which water is flowing
and always clean. They are attached to a water
pipe that is laid on the top of the cage. It consists
of a case and a stem with a diameter of 3 mm
mounted into the socket to move the hole in the
case.

Thus, the basic labor-intensive processes at
the rabbit farm are mechanized, which requires
additional material costs and obliges to intensify
the growing of rabbits in order to increase pro-
ductivity and increase production volumes [14].
Only a greater number of kindling and growing
of infant rabbits in a shorter time will ensure
profitability of rabbit production. Therefore, the
problem of the choice of the breed of rabbits has
become top-of-the-agenda, because the breed
must at most correspond to the technology that
exists at the rabbit farm and helps to realize its
productive and reproducible qualities.

With this aim, it has been decided to study
the nutritional qualities of three breeds of rab-
bits: Silver Fox, Gray Giant Flander, California.
We did not focus our attention on white giant
rabbits, because these animals have a somewhat
reduced constitution, they often suffer from po-
dodermatitis, and there is a significant withdraw-
al of rabbits during the suckling period and after
breaking in to milk. That’s why the purpose of
the farm is to refuse from breeding of this breed
[15, 16].

The growth and development of infant rab-
bits were determined by weighing them at the
age of 45 (weaning), 90 and 120 days. The re-
sults of the studies are shown in table 3.

Analysis of the data in the Table 3 shows that
at the time of weaning the infant rabbits had al-
most the same live weight. By 90 days of age,
different growth of energies caused significant
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Fig.1.The rabbit house of hangar type:
1- cages; 2— feeders; 3 — a passage for feeding; 4— a dung channel.; 5 — supports;
6 — an inflow and exhaust ventilation.

Fig. 2. Bunker self-feeder:
1 — a tanker; 2 — a feed chute;
3 — an attachment device.

differences in live weight: 1357.1 g of Silver
Foxs, 1465 g of Gray Giant Flanders and 1515.4
g of California. That is, the live weight of Cali-
fornia rabbits was dominated by Silver Foxs by
158.3 g and Gray Giant Flanders by 50.4 g.

Next month, growing benefits of Californians
continue to increase (up to 116.7 g over Silver
Foxs and 90.0 g over Gray Giant Flanders) and
at 120 days of age they reach the live weight of
1993.0 g. This energy of rabbits’ growth is quite
satisfactory.

After all, the California breed is a specialized
meat breed and is characterized by high growth
energy during the first 2-3 months of life. Un-
der broiler breeding infant rabbits of this breed
reach a live weight of 1.8-2.0 kg at 70 days of
age, which indicates a sufficiently high genetic
potential of their fattening qualities.

" =
. / ur}” il
eSS Ty

Fig. 3. Nipple Automatic drinking bowl:
1 — a water pipe; 2 — a drinking bowl;
3 — a drinking bowl case; 4 — a stem.

This is confirmed by our calculations of ab-
solute and average daily weight gain of individu-
al growing periods.

The absolute increase at infant rabbits of
all breeds is the highest in the period from 45
to 90 days, which is the biological pattern of in-
fant rabbits. After reaching the age of 3 months,
the growth rate of rabbits decreases by almost
the same level by 3240 %. However, Silver
Fox rabbits retained higher growth energy for
longer and decreased it (by 32 %) in the fourth
month of life, while Californians increased their
live weight by 37 % and Gray Giant Flanders by
40 % more slowly.

The dynamics of average daily increments
of live weight have a similar pattern: the highest
average daily increments in California rabbits
are 17.79 g. In the first growing period (45-90
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Table 3 — The Growth and development of infant rabbits

Breed Advantages
Age . Gray Giant California over
g . Gray Giant . . Flanders over
Silver Fox California . -
Flander Silver Fox Silver F Gray Giant
ones tiver Foxs Flanders
Live weight, g.
45 days 710,2+2,65 686,3+8,1 715,0+10,30 -23.9 +4,8 +28,7
90 days 1357,1+20,23 1465,0+£12,56 1515,4+62,12 +107,9 +158,3 +50,4
120 days 1876,3£31,86 | 1903,0+82,32 1993,0+£105,30 +26,7 +116,7 +90,0
Complete gain, g
45-90 days 646,9 17,72 778,7+ 14,23 800,4 £18,94 +131,8 +153,5 +21,7
90-120 days | 519,2 +18,33 438,0 +12,53 477,6 +23,28 -81,2 41,6 +39,6
45-120 days | 1166,0£39,37 1216,7+28,35 | 1278,0 £38,53 +50,7 +112 +61,8
Daily live weight gain, g

45-90 days 14,38 0,352 17,30 £0,317 17,79 £0,571 +2,92 +3,41 +0,49
90-120 days | 17,31 £0,463 14,6 £ 0,351 15,92+0,238 -2,71 -1,39 -1,32
45-120 days | 15,55+0,285 16,22+0,347 17,40 £0,516 +0,67 +1,85 +1,18

days) Silver Foxs had the lowest growth energy
of 14.38 g per day; Gray Giant Flanders occu-
pied an intermediate position of 17.31 g. Howev-
er, during the next period their growth decreased
and amounted to 14.6 g. However, the practice of
previous economic use of Silver Foxs and Gray
Giant Flanders proved that after 3 months age
young rabbits continues to grow intensively up to
4 or even 5 months. At California rabbits, growth
slows down, indicating that they are intensively
grown for meat only up to 100-120 days of age.

When growing rabbits for meat, an important
indicator is the outgoing of feed, because their
cost determines the cost of growing young an-
imals for meat production per 55-56 %. In our
farm, rabbits are fed with complete diet pellet

Table 4 — Feed outgoing per head by growing periods

forage with low Herbal hay content. The experi-
mental animals were fed in the same way.

When feeding rabbits with full-feed granulat-
ed compound feeds, the feeding ration of young
animals is 100 g of pellets and 20 g of Herbal
hay during the period of 45-90 days and 120 pel-
lets and 30 g of Herbal hay from 91 to 120 days
of growing. Therefore, for the whole period, per
1 head it was spent 8.85 kg of pallets and 1.80
kg of Herbal hay, which constitutes 8.14 feed
units. The farm buys granulated compound feed
at 10.80 UAH per 1 kg and the cost of 1 kg of
Herbal hay feed units costs about 30.00 UAH.
Therefore, the calculation of outgoing feed cost
shows that it is at the level of 146.34 UAH for
the whole period per 1 head.

Feed outgoing per 1 head For all period
Age Dura.t1on of the For 1 day, g For the period, kg Cost of feed, UAH
period, days ellets Herbal ellets Herbal
P hay P hay pellets Herbal hay
45-90 days 45 110 20 4,95 0,9 53,46 27
91-120 days 30 120 30 3,6 0,9 38,88 27
45-120 days 75 - - 8,85 1,8 92,34 54
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The intense growth of California rabbits pro-
vides outgoing feed per 1 kg of live weight at
the level of 3.9 feed units. Outgoing feed for Sil-
ver Fox and Gray Giant Flanders are 12.4-6.5
% higher, but are within the recommended range
(4.0-4.5 feed units).

From the perspective of the comparative study
of the breeding of rabbits of Silver Fox, Gray Gi-
ant Flander, Californian breeds, it is possible to
conclude that under the conditions of private rab-
bit farm for production of meat it is possible to
use rabbits of these three breeds. However, given
that California rabbits are more mature, capable
of realizing high growth rates up to 120 days of
age and high feed costs, it is advisable to raise
rabbits for meat up to 100-120 days of age by
selling them with a live weight of 2,0-2,1 kg.

Gray Giant Flander breed rabbits and Silver
Fox ones grow slower, larger ones, retain their
growth ability for up to 4-5 months, but they are
slightly less adaptable to conditions of industri-
al technology. Therefore, it is best to use them
semi-intensively and to obtain heavy carcasses
and large skins at 120150 days of age.

The calculation of the production efficiency
of rabbit meat in the study groups is presented in
Table 5.

In the farm, expenditures for forage consti-
tute 55 % of the total cost of production.

The analysis of the data in Table 5 confirms
that under breeding of infant rabbits for meat
up to 120 days of age, the Californian breed
was more effective. During the specified peri-
od, 10.94 kg of meat was produced per experi-
ment for 10 breeds of California breed, which is
higher than Silver Fox and Gray Giant Flanders.
The profitability of the production of California
rabbit meat was 12.20 % that is above the Gray
Giant Flanders per 8.82 % and Silver Fox per
8.20 %.

So, from the perspective of the executed cal-
culations, we can conclude that among the three
breeds - the Silver Fox, Gray Giant Flander and
California, the California infant rabbits realize
better their growth potential. The average daily
increase of infant rabbits of the Californian breed
was greater per 1.8 g from Silver Fox and per 1.18
g from Gray Giant Flanders. The live weight of
infant rabbits of 120 days is greater than Silver
Fox per 116.7 g and more than Gray Giant Flan-
der Flanders per 90 g. The profitability level of
growing the Californian breed rabbits for meat is
12.2 % and that of Gray Giant Flanders and Silver
Fox ones is 3.8-4.0 %, respectively.

Table 5 — Industrial efficiency of production of infant rabbit farming (one head on the average)

Breed Advantages
Indexes . Califor- Californian
. Gray Giant .
. Gray Giant I nian over over Gray
Silver Fox Californian Flander over . .
Flander . Silver Giant Flan-
Silver Fox
Fox der
Number of animals, 10 10 10 3 3
heads -
Duration of the experi- 75 75 75 B B
ment, days -
Gross live weight gain,
ke 1166,0 1216,7 1278,0 +50,7 +112 +61,3
Live mass at the realiza- 1876.3 1903,0 1993,0 +26,70 +116,7 +90
tion, g
Slaughter-weight, g 1013,2 1008,6 1094,2 -4,6 +81 +85,6
Prime-cost of 1
Carcass, UAH 146,34 146,34 146,34 _ - -
The selling price of 1 kg
of live weight, UAH 75 75 75 - - -
Sales value of the car-
cass, UAH 150 150 150 B - -
Proceeds, UAH 151,98 151,29 164,13 -0,69 +12,15 +12,84
Profit, UAH 5,64 4,95 17,79 -0,69 +12,15 +12,84
Profitability level % 4 3,38 12,2 +8,16 +8,82
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IopiBHs/IbHE OLiHIOBAHHSA BiAroaiBeIbHHX IKOCTEH
KPOJIiB Pi3HUX MOPi B yMOBaX MPHBATHOI'0 rOCIOIAPCTBA

JlactoBeska 1.0., IlipoBa JI.B., Kociop JL.T.,
Bopur O.0., bopm O.B.

[IpoBeneHO MOPIBHAIBHE OIHIOBAHHS  BiJTOMIBENb-
HUX SIKOCTEH KpOJIIB Pi3HUX HOpix HA (epMi 3 IHTEHCHBHOIO
TEXHOJIOTI€I0 BUPOOHWITBA KPOJIATHHHU. MarepiaaoMm uis
JIOCTIHKEHHS OyJIO MOTOJNIB S KPOJIiB M’ SICOIIKYPKOBHX IO-
pix: cipuit BeneteHs, KamidopHiiicbkuid, cpibmsactuit. Jocmin
MIPOBOJIMIIA METOAOM IpyI. 3 1i€ro MeToro Oyio Binibpano 30
KpOJICHST 45—1000BOTO BiKY, 3 SIKHX c(HOPMOBAHO 3 TPYIIH 110
10 romniB. Kponenst-aHanoriB mia0upaiy 3a IOpooko0, BIKOM,
JKHBOIO Macor, cTarTro. JlociiHe moroiiB’s Oyino po3Mirie-
HO B IPUMIIICHHI IIEIOBOTO THITY, 00IaqHaHOMY 4—Ma psia-
MH CITYACTHUX KIITOK, pPO3MIIIIEHUX y /IBA IPYCH, Yy SIKHX BCTa-
HOBJICHO OyHKEepHi TO/IIBHHMIII Ta HilleIbHI aBTOHAITYBAJIKH.

TonyBanu TBapuH IpaHyIbOBAHUMH KOMOiKOpMaMu 3
JOaBaHHsAM TpaB’sHoro ciHa. KomOikopM 3romoByBamu 3
OyHKEpHUX CaMOTOMIBHHMIIb, CIHO — 3 TOAIBHHI (sicen). Ha-
IyBaJId KPOJICHST 3 HIillEJIbHUX aBTOHAITyBaJIOK, 110 3a0e3rie-
YyBaJIO TBApPUHAM MOCTIHHUIA AOCTYN 0 KopMy Ta Boau. [1ig
4ac JI0CIiKeHb BUBYAIIH JKMBY Macy KPOJICHST, aDCOIFOTHUH
i cepeqHbpON000BUIi IPUPOCTH, BIAHOCHY IIBHIKICTH POCTY
Ta 3aTpaTé KOpMiB.

BcranosneHo, mo kposeHsATa Kami(opHIichkoi TOpoIr
Kpalle peati3yioTh CBill TOTEHIiall POCTY, MOPIBHIOIOYH 3
TBapUHAMU TIOpif cpibisicTa Ta cipmii BenereHb. CepeaHbo-
JOOOBI IPUPOCTH Y KPOJICHAT Kai(opHilichkoi mopoau Oymnu
Ha 1,8 T BUIIUMH MPOTH aHAJIOTIB CPIOISICTOI MOPOAM Ta HA
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1,18 r — cipuii BeneTeHb. 3a XKUBOIO MAcOI0 HAMPHKIHII J10-
CIIIIHOTO Tepiofy KposieHsTa Kaai(opHIHCHKOI MOpoaH me-
peBaXkalli aHaNOTIB cpibnsacToi mopoau Ha 116,7 1, Ta Ha 90
I —KpOJICHAT CipuX BeleTHIB. PiBeHb peHTabenpHOCTI BUPO-
LIyBaHHS KPOJICHAT Ha M’sico KamiopHIChKOi mopoan cra-
HOBUB 12,2 %, a mopoau cipuii BeneTeHs i cpibmsacra — 3,8 i
4,0 % BIAIIOBIIHO.

Koarwuogi ciioBa: BiromisenbHi SKOCTI, CipHii BEJICTCHb,
cpibisicta mopoja, kamidopHilickka Mopoja, CepeaHbLOI000B1
HNPUPOCTH, EKOHOMIYHA €()EKTHBHICTE.

CpaBHHMTe/IbHas OLEHKAa OTKOPMOYHBIX KayecTB
KPOJMKOB Pa3HBIX MOPOJ B YCJOBHAX YACTHOIO XO3siii-
cTBa

JlacroBckass U.A., IIupoBa JI.B., Kocuop JLT.,
Bopm A.A., Bopui A.B.

IIpoBenena cpaBHUTENbHAsT OLEHKA OTKOPMOYHBIX Ka-
4eCTB KPOJHMKOB Pa3HBIX MOpOA Ha (epMe C MHTEHCHBHOM
TEXHOJIOTUeH MPOU3BOJICTBA KPOIBIaTHHBL. MaTepraaoM Juis
YICCJICIOBaHUS OBUIO MOTOJIOBBE KPOJIMKOB MSICOIIKYPKOBBIX
TOPOJ: Cephlil BeNmuKaH, Kauu(OpHUIICKUH, cepeOpHCTHIN.
OmnsiT npoBoawiH MeTogoM rpymi. C 9Toif 1ensio 05U 0To-
Opanbl 30 kponsdaT 45-CyTOYHOTO BO3pacTa, U ChOpMUpPOBa-
HO 3 rpynmsl o 10 ronos. Kpomnpyar-ananoros noxoupanu
TI0 TIOPOJIE, BO3PACTY, AKHBOI Macce, moiy. OnbsITHOE TTOroo-
BbE OBLJIO Pa3MELICHO B HOMEIIECHUH IIEI0BOTO THIIA, 000pY-

Copyright: LastovskaI.O. et al. © This is an open-access article distributed
under the terms of the Creative Commons Attribution License, which
permits unrestricted use, distribution, and reproduction in any medium,

JOBAaHHOM 4-Msl PAZaMH CETUaThIX KJIETOK, PACIOI0KEHHBIX
B JIBa SIpyca, B KOTOPBIX YCTaHOBJICHbBI OYHKEPHBIEC KOPMYILLIKU
1 HUIIIIEIBHBIE aBTOTIONIIKH.

Kopmuiy )KMBOTHBIX TPaHyIHPOBAHHEIMU KOMOMKOpMa-
MU ¢ nobaBieHreM 6000Boro ceHa. KomOukopMm ckapmitiBa-
1M ¢ OyHKEPHBIX KOPMYIIEK, CEHO — M3 KOPMYIIEK (sCIet).
ITownny KposByaT ¢ HUMIETbHBIX aBTOIMOHMIIOK, YTO 0OecTeun-
BaJIO YKUBOTHBIM IOCTOSTHHBIHN JOCTYIl K KOPMY U BOJE.

Bo Bpems wuccrienoBaHWiI M3y4alaM OKHMBYIO Mac-
Cy Kpomsdar, aOCONIOTHBI M CpefHECYTOUHBIH IpUpPO-
CTBI, OTHOCHTEIBHYIO CKOPOCTH POCTa M 3aTpaTbl KOPMOB.
YcTaHOBIIEHO, UTO KpOoJIpuaTa KaaudOpHUHCKOI TOPOBI Tyd-
II1e Pean3yroT CBOH MOTEHIMAI POCTa M0 CPABHEHMIO C XKH-
BOTHBIMH TIOpOJ cepeOpHCThIi U cepblil BenukaH. CpenHe-
CYTOYHBIE MIPUPOCTHI Y KPOJIBYAT Kamu()OPHUICKOH MOPOIbI
ObUM Ha 1,8 T BBIIIE IO CPaBHEHHIO C aHAJIOraMH cepedpu-
croit mopoxsl 1 Ha 1,18 T — cepslit BenukaH. [1o xuBoit Macce
KpoJspyara KanugpopHuiickoi mopoasl B 120 cyTok mpeod-
Jalany aHaJoroB cepebpucroi mopoxasl Ha 116,7, u Ha 90
I' — KpOJIbYaT CephIX BEIMKAHOB. YPOBEHb PEHTA0ENbHOCTH
BBIPAIINBAHYS KPOIBIAT HA MSICO KaTH(OPHUICKOH MOPOIIBI
cocTaBisi 12,2 %, a TOpoAIbI cephlii BEMKAH U cepeOpUCTHIi
—3,8 14,0 % COOTBETCTBEHHO.

KuiroueBble €10Ba: OTKOPMOYHBIE KauecTBa, CEpbIi Be-
JIMKaH, cepedpucTas mopoaa, kanudopHuiickas mopona, cpea-
HECYTOYHbIC TIPUPOCTHI, SIKOHOMUYECKast 3P(HEKTHBHOCTb.
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Byno mpoBeneHO HOCHIIPKEHHS 3alIe)KHOCTI IMOKa3HUKIB MIKpPOKIiMary
B NPHUMIIIEHHSX Uil yTPUMaHHS IiJCUCHUX CBHHOMATOK BiJl KOHCTPYKTHB-
HUX OCOOJIMBOCTEH CHCTeMH BeHTWILil. PiuHa quHaMika CE30HHHMX KOJIMBAaHb
TEMIIepaTypu B 000X HPUMILICHHSIX PENpOIyKTOpa rOCHOAAPCTBA, a TAKOXK y
30HI JKUTTERISUIBHOCTI MOPOCST (hiKCyBajach y MeXax HOPMH. 3a BUKOPHCTaH-
HSl KJIACHYHOTO THITy BEHTWIALII ITOKAa3HUKU TEMIIEpaTypu Oyau IOCTOBIPHO
BHIIUMH BIITKY, TOPIBHIOIOYH 3 aHAJIOTIYHUMH 3HAYCHHSIMH Yy NPUMILICHHI 3
reoTepMajJbHUM THIIOM BEeHTWILII. BomHouac aMIutiTya KoJuBaHb PiqHOT -
HaMIKHM TEMIIepaTypu JIirBa MopocsaTt Oyia BUINOK Yy HMPUMIIIEHHI 3 eKCIepH-
MEHTaJIBHUM THIIOM BEHTHIIALIT, HOPiBHIOIOUY 3 TPAIULIHHIM, Ta i3 HE3HAUHUM
BiIHOCHUM TICPEBHUIIICHHSAM ONTHMAJIBHOrO 3HaYeHHs moka3Huka Ha 0,1 °C y
BeCHsHI Micsini. TeMmriepaTypHHUii pekuM JIirBa CBUHOMATOK SIK Y JOCIHiTHOMY,
TaK i B KOHTPOJIbHOMY MPHUMIIICHHSX 32 TOCIIKYyBaHUMN MePioj BUPiI3HIBCS He-
PIBHOMIpHHMMHU IepenagaMi MDKCE30HHUX IOKa3HHKIB: 32 BUKOPHCTAHHS KJia-
CHYHOI BEHTWIALIT — MK IPUIIAB HA JIITHIH Nepio, 3a BEHTHIILIT 3 MiI3eMHOI0
II0/1a4eI0 MOBITPS — Ha 3UMOBHH, OJJHAaK O3 MEePEeBUILEHHS ONTHMAJIbHUX 3Ha-
yeHb. [1IBuaKicTs pyXy HOBITPS B 000X IPUMILIEHHIX 3pOCTaja B JIITHI MICSLI.
3a TpaauuiiHOI CHCTEMH CTBOPEHHs MIKpOKJIiMaTy QikcyBanu crabinbHe JIo-
CTOBIpHE IEepEeBa)kKaHHs I[bOTO MOKA3HHKA IPOTH 3HAUYSHb JOCIHIIHOI CUCTEMH,
a TaKoX MEPeBUILEHHs HOro MoHaj HOPMH BIITKY. J{JIs JOCHiIHOT cucTeMu 3
IiZ3€MHOIO ITOJAYeI0 IOBITPs, HABIIAKH, OyJI0 BiAMIYEHO HU3bKI 3HAYCHHS Ta
HaJA3BUYANHO HU3bKI — B 3UMOBHUM ce30H. OOMIBI cuCTEMH BEHTUIIALIT 3a0e3-
MeYyBaId ONTHMAJIBHY BOJIOTICTH IOBITPS BIIPOJIOBX JOCIHIPKYBaHOTO IEpio-
ny. BMmicT Bymiekucioro rasy MaB TEHJACHIIIO 1O 3pOCTaHHS B OCIHHI MicCsiii
B 000X NPHUMIIIEHHAX PENPOAYKTOpa, OJHAK ICPEBUIIMB HOPMY JIMILE 32 BH-
KOPUCTaHHS TPaTuIliitHOT BeHTHIALIT B 1ieid nepion — Ha 0,02 % 06. Cepenni
3HAUeHHs BMICTY aMOHIaKy yTPUMYBAJIHCh B ONTHMAaJIbHIH 30HI BIPOIOBXK YCiX
CE30HIB 13 HE3HAYHUM 3POCTAHHIM IX KOHIEHTpaliii Bocenu. OJqHaK eKcrepu-
MEHTaJbHA CUCTEMa MIKPOKJIIMAaTy JOIycKaja JOCTOBipHO BHIMH BMicT NHs,
MOPIBHIOIOYH 13 3araJIbHOIOIINPEHOI0 CUCTEMOIO Y KOHTPOJIBHOMY ITPHUMIILICH-
Hi B JiTHI Micsaui Ha 1,99 mr/m3, a6o 150,09 %. BMicT cipkoBoiHIO OYyB ONTH-
MaJIBHUM JJIs1 000X MPUMIIEHb ynpoxoBx poky. OQHaK JOCTOBIPHO BUIUMHU
koHIeHTpanisiMu HaS BUPI3HSUIOCH NMPHUMIIIEHHS, A€ BCTaHOBJICHO JOCIIIHY
cucreMy miaroroBku nositpst «Ex3arom», Ha 64,81 % (p<0,001) — HaBecHi, Ha
61,14 % (p<0,001) — BuiTky Ta Ha 43,00 % (p<0,001) — BOCceHH, IPOTHU IPHUMi-
LIEHHS 3 TPAJULIHHOIO CHCTEMOIO MIATOTOBKH ITOBITPsl. 3Ba)Kal0YK HA BUSIBIICHY
3aJIOKHICTh NMOKA3HUKIB MIKPOKIIIMAaTy INPHUMIIEHb PENpOIyKTOpa BiX THILY
BEHTWIALII, MONAJIBII JOCTIUKEHHS BIUIMBY BKAa3aHHUX YHHHHKIB BajXXJIMBO
MIPOJOBKUTH.

KurouoBi ciioBa: cBUHOMATKa, OPOCS, TUI BEHTWIALIT, 6araTorutiIHIiCTh,
Maca THi3/ia MOpPOCsIT, 30epeKEHICTh, TOpa POKY.
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ITocTaHoBKa Mpo0/1eMHu Ta aHAJTI3 OCTAHHIX
AOCTiTKEeHb.

barato mocmigauwkiB [2] mim Mikpokiima-
TOM PO3YMIIOTh KJIIMaT TBapWHHHUIIBKOTO IIpH-
MIIIEHHS, SKUH XapaKTepHU3YEThCA CYKYIHICTIO
GIBUYHAX, XIMIYHUX, MEXaHIIHUX 1 0i0JOTIIHUX
BJIacTUBOCTeW moBiTpsa. Ha ¢opmyBanHS Mikpo-
KJIiMaTy BIUTMBAOTH KIIiMAT i penbed MicIieBOCTi,
TPYHT, TEIUIO3aXWCHI Ta iHIII BIaCTUBOCTI Oyi-
BEILHUX MaTepialliB, BHII, BiK TBAPHH, TEXHOJIOT1S
iX yrpuMaHHs Ta iHII YMHHUKY. {7151 30epexeH-
HS 37I0POB'S 1 IPOXYKTHBHOCTI, JIs1 HAWKPAIIOTO
mposiBy (hizionoriuHux (QyHKIH OpraHiaMy CBU-
Hell HeoOXiAHO MIATPUMYBATH ONTHUMAIBHUHN Mi-
KpPOKJIIMaT y MPUMIIIEHHAX Ta BPaXxOBYBaTH IO
CE30HHHUX YMHHHKIB, K IMO3UTHBHMI, TaK 1 Hera-
TUBHUH BIUIUB SKHX ITiATBEpIKeHO OararbMa Ha-
ykoBIsIMU [20].

VYV pobGoti R. Muns [24] moBemeHo, IO Tif
TII€I0 CE30HHNX YMHHUKIB CTIOCTEPITAEThCS PeHO-
TUTIYHE KOJIMBAHHS AJIS NESTKUX IPOYKTHUBHUX Ta
BIITBOPHUX O3HAK CBUHEH. 30KpeMa, BUCOKA TEM-
nepaTypa HaBKOJHUITHBEOTO CEPeOBUIIa HEraTHB-
HO BILJIMBA€E HA CIIOKUBAHHS KOPMY y CBUHOMATOK
Ta Ha Bary BiIUTyd9eHUX MOpPOCAT. Bucoki temre-
parypu i Jac ormopocy MOTIpIIyIOTh 100po0yT
MaTOYHOTO TIOTOJIIB’ S, 0 HETaTHBHO BILTUBAE HA
pICT 1 370pOB’SI IOTOMCTBA.

R. Clarus [8] 3a3Ha4ae, 1110 ITi T Ti€10 CE30HHUX
3MiH 9acTO KHYPH Pi3HUX T€HOTHUIIB J€MOHCTPY-
FOTh 3HIDKEHUH CHHTE3 CTEPOIMiB, KIIBKICTh CIIep-
MU Ta Ji0i10 BIITKY, TOPIBHIOIOYH 3 ONITHMaMH,
SKi TPaIUIAIOTBCA B3WMKY. Y LWKIIYHAX CBHHO-
MaToK (PyHKIIiSl S€YHUKIB MOXE ypaskaTHcs aHoO-
CTPYCOM TepEeBaXHO BIIITKY Ta 3piJKa B JIFOTOMY i
OepesHi. Kpim Toro, yactoTa oByIsmii Moxke OyTH
HIDKYOIO BIITKY, a TPUBATICTb PO3BUTKY €CTPYCY
MTOTOBKEHA TIPOTH ITI3HKOI OCEHI Ta 3WMMH. YHAc-
JAOK 1HTEpBaI Bi/ BiATyYeHHS A0 €CTPYCY BIIT-
Ky 301IBIIy€ETHCS, a B 11 MepioJ] criapoByBaHHS
CIIPUYHHSIE 3HKCHHS PIBHS 3aIUTiTHIOBAaHOCTI Ta
MEHIIY KiUTBKICTh MOPOCST MPU HAPOIKEHHI.

3rigHo 3 mocmigamu F. De Rensis [12], y mep-
BICTOK 1 CBUHOMATOK JIITHbO-OCIHHIH CE€30H POKY
YaCcTO XapaKTePU3Y€EThCS 3HWKEHUM 0araToruTif-
IISIM, a TEIUIOBHH CTpec i TpuBam Qoromnepionn
B TeIUTy TOPY POKY MOXYTh CIIPHUYWHUTH 3MEH-
IIeHHS CIIOKUBaHHS KopMy. OTHOYACHO 3MiHEHA
€HJIOKPHHHA aKTUBHICTH KOMIIPOMETYE PO3BUTOK
(hoNKyIAPHUX Ta TOTETHOBUX TiJI, 3HUKYE SKICTH
OOITUTIB Ta 301IBIIyE CMEPTHICTH EMOPiOHIB.

S.Bloemhof [6] Big3Hawae, MmO TEIUIOBHIHA
CTpeC CUJIbHIIIE BIUITMBAE Ha PENPOMYKTHBHI ITO-
Ka3HHUKH TMEPBICTOK, HI’K Y TOBHOBIKOBHX CBHHO-
MaToK. TemaoBuii cTpec ynpomoBx TPETbOIO THK-
HA (Bim 14 mo 21 moOw) 10 mepuioro oCiMeHiHHS
MaB HaWOiIBIIMKA BIUTMB Ha IIBHAKICTH OIOPO-

cy. TemmoBuii cTpec B mepiog Mixk 7 700010 1 10
YCHINTHOTO 3aIUTiTHEHHS 10 12 100w micist 10T
MaB HaWOUTBIINI BIUIMB HAa 3araibHy KiJIBKICTh
HapomKeHnx mopocar. Kopensrii Mix Temmnepa-
TypamMH B HACTYIIHI JHI BOPOJIOBXK IUX IEPiofiB
Oynu Haa3BHUYaHO BHUCOKUMU (> 0,9).

D. Renaudeau [25] BusBHB, 110 TTOM'SIKITICHHS
HEraTUBHOTO BIUIMBY TEIMJIOBOTO CTPECy Ha CBH-
HEel Ta CTBOPEHHS ONTUMAJIHOTO CEpPEeJOBHINA B
CBHHAPHUKY MOXHA JOCATTH 3aBASKH IPOEKTY-
BAaHHIO TPHUMIIICHb, BEHTIIAMIMHUX CHCTEM Ta
BHKOPHCTAHHIO METOJIIB BHITAPOBYBAILHOTO OXO-
JIOJDKCHHS 3 YpaxyBaHHSIM OCOOIHBOCTEH MicIie-
BUX KiiMaTHIHHX yMOB. OqHak G.M.Morello [23]
3ayBaXKye€, IO HE3BAKAIOUM Ha OyIb-sAKi TEXHITHI
BIOCKOHAJIEHHSI CyYaCHHX CHCTEM MIKpPOKIiMa-
Ty, Ha CEpEeIOBHIE B CBHHAPCHKUX KOMILIEKCAX
MOJKE CTIOCTEpITaTUCs 3HAYHUN BIUTHB HeTnepenoa-
YyBaHUX 30BHINIHIX KJIIMAaTHIHUX 3MiH, III0 MOXE
HEraTUBHO BIUIMHYTH Ha TIPOyKTHBHICTH CBUHEH.

VY mocmimkennsx B.J. Kerr [15], D. Renaudeau
[26] Ta J.S. Johnson [14] Oys0 HOBiIOMJICHO, 11O
TEIUIOBUH CTPEC HETaTHBHO BILTMBAE HA IPUPOCTH
y CBUHEH, 1 Oyl0 BHUCJIOBICHO MPUITYIIECHHS, II0
e Moke OyTH TOB'sI3aHO 3 (hi310JOTIYHUMU Tie-
peHanpyXeHHAMH, 3YMOBJICHHMH ITiIBUIIICHHAM
TeMIepaTypH Tinia.

Ha nymxy S.C. Pearce [29], migBuIeHHS TEM-
neparypy Tijla CIPUYUHSE MOPQOJIOTiYHI 3MIHU
B KHIIEYHUKY CBHUHEH, IO CBIAYUTH MPO MOIIKO-
JDKEHHS, a TOMY TBapuHH, IO TepeOyBaloTh B
30H1 [ii TEMIOBOro crpecy (y BilgalleHUX CTaH-
Kax), MaloTh OiIbIITy TEMIIeparypy Tijia i MOXYTh
MaTH O1UTbIIe KATITKOBUX MTOMIKOKEHB TIPOTH TBa-
pHH, 1o epeOyBatoTh Y KoMPOpTHUX yMoBax (y
CTaHKax, MPUOMMKCHUX A0 JDKEPEN IUPKYIIAIi
TIOBITPsT). YHACHIIOK MOTJIMHAIOYA 31aTHICTh KH-
IEYHUKY MOXe OyTH 3HW)KEHA, L0 CIPUYHHSE
3MEHIICHHS 3aCBOIOBAHOI €HepTii, OTpUMaHOi BiJ
KOpMY ISl CBUHEH, SIKi 3HAXONATHCS Y BIIIaJICHIX
CTaHKaX, OPIBHIOIOYY 3 TBAPHUHAMH, PO3MIIIEHHU-
MU TIOPYY 3 aKTUBHHMHU €JIEMEHTaMH CHCTEMH KOH-
muiionyBanns. E. Kluzakova [16] Takox omnucye
JIOCTOBIPHE 3MEHIIIEHHS CEPEHBOJ000BUX MIPHPO-
CTIB y MOPOCST, BUPOILIEHUX Y CTAaHKaX, PO3TaIIO-
BaHMX IOIaJIi BiJl BEHTHISITOPIB Ta MOBITPO3adip-
HHKIB CHCTEMHU MIKpPOKJIIMATY.

Kpim Toro, L.H.Baumgard [5] noBiB, mio migsu-
IIEHHS TEMIIEPaTypH Tijla MOXE TiIBUIIUTH KHIII-
KOBY ypasiHUBICTh J0 MAaTOTEHIB, SKi aKTUBI3YIOThH
iMyHHY cuctemy cBuHei. Lle posrsmaerses S.K.
Kvidera [19] six mocuth eHepro3arparHuii mporiec,
AKUA MOXE CYTTEBO 3HH3WUTH E€HEPTil0 POCTy Ta
CIPUYMHHUTH 3MEHIIEHHS TpupocTiB. OTXxe, po3Ta-
ITyBaHHS CTaHKA JJIsl OTIOPOCY MOXKE BIUTMBATH Ha
TEeMIIepaTypy Tila CBUHOMATKH 1 HETaTHBHO BILIH-
BaTH Ha iIHTEHCHUBHICTH POCTY IIOPOCHIT.
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K. Séllvik [32] ta A. Costa [10] moBigomIs-
I0Th, IO ICHY€ BIIMIHHICTH IOKa3HHUKIB MIKPO-
KIiMary Juid THIIOBUX CHCTEM BEHTHJIIOBAHHS
B OJHAKOBHX NPUMIIIEHHAX S BUPOIIYBaHHSI
CBUHEM, SKa MOXKE MO-PiI3HOMY BIUTUBATH HA Tep-
MODETYJIAIiI0 TBapUH. BiAmMOBiIHO 10 TBEpIKESHD
T.E. Bond, R. Claus Ta W.H. Close [7,8,9], muBu-
KICTh MOBITPS Ma€ Ba)KJIMBE 3HAYECHHS y KOHBEK-
THBHMX BTpaTax TEIUIA, a il 3HUKEHHS MOXKE 3MEH-
IINTH TOTYKHICTh BiZIBEIEHHS TeIia y MOPOCHT,
1o, 3rigao 3 ML.A. Mitchell [22], ciipuumHsie mif-
BHUIIICHHA TEMIIEPATypH TiJIa 1 BHACHIIOK — TEMIIe-
paTypHHuil cTpec.

K.R. Kpodo [18] BusiBuB, 110 3 BiAIaICHHSIM
CTaHKIB JUISI OMOPOCY BiJl TEXHOJOTIYHHX JKEPET
HAJIXO/IKCHHS CBIKOTO TIOBITPSI Ta BiJ IMIAXT HOTO
BHJIAJICHHS 13 30HU YKUTTEIISILHOCTI TBAPHUH 3HU-
KYETHCSI TIOKa3HHUK 1HAEKCY IUPKYIALil MOBITPS.
Onnak, Ha BiIMIHY BiJl BUCHOBKIB ITOTIEPEIHIX JT0-
CJTITHUKIB, PO3MIIIEHHS IMOTOJIB'I B MEXax MpH-
MiIIeHHa He Majo poctoBipHoro (P>0,10) BBy
Ha cepeHb0o1000B1 MPUPOCTH, X0Ua TeMIIeparypa
MOBEPXHI IIKIPH PI3HOBIANAJICHUX TOPOCAT Pi3-
HUJIacs BIPOJOBXK JOOHM B CEPEIHHOMY B MEXax
0,06-0,12 °C.

VY pesymprari JKHTTENISIBHOCTI TBapWH, 3a
PO3KIIaIaHHs 30Ty 1 CIPKOBMICHHUX PEYOBUH THOIO
1 MICTHJIKH, & TAKOXK 32 HEAOCTATHHROTO MOBITPO-
00MiHy B IPUMIIIEHHAX MOXYTh HAKOITMIYBATHUCS
B 3HAYHMUX KOHIEHTPAIiSX aMOHIaK, BYTJIIEKHCIUI
ra3, CIpKOBOJCHb, MEpPKAlTaHW, METaH Ta IHIII
rasu. TpuBajne yTpuMaHHS TBAapHH y 3aKPUTHX
MPUMIIICHHSX 3 TIJBUIICHOI KOHIICHTPAIIIEI0
[IUX Ta31B COPUYHHSE PO3BUTOK IMTHOOKIX MOpdo-
(GYHKIIOHAIEHUX PO3JIaJIiB, 3HHXKYE 3aXMCHI CHIIN
oprasizmy.[2]

Hocmimkennst M.O. Parker [27] BKa3yioTh,
0 TIIBUIIEHI KOHIIEHTpAIlii aMOHiIaKy MaloTh
HaNOUThII BUPaXCHWH BILTUB Ha XapakTep COIli-
aTBbHUX B3a€EMOJIM CBUHEH, BOMHOYAC TBAPUHU B
TaKMX yMOBaX JEMOHCTPYIOTh OUIBIIY arpeciio.
Kpim Toro, cBHHI, AKi HiANaOTHCSI BIUTUBY BHCO-
KOTO PiBHS MEXaHIYHOTO LTYMY, IO € 0COOIMBICTIO
MTYYHOI BEHTHWJIAIIT, MEHII MiJaHi arpeCHBHAM
IisM, HDK CBHHI, YTPUMYBaHi 3a MiJABHIIEHOTO
piBHsI amoHiaky. OTXe, IMiIBHUINEHI KOHIICHTPAIii
aMOHIaKy MOXKYTb MOTIPIIUTH COIIAIbHY CTa0UTh-
HICTh Y TE€XHOJOTIYHHMX TPyIaxX, Xo4a MeXaHi3MHU
HOT0 BIUTMBY Hapa3i HEBiIOMi.

Ha nymky F.X. Philippe [30], Bucoka 1miib-
HICTb TBapuH a0 HeaJleKBaTHA KOHCTPYKIIis
CTaHKIB MOXKYTb ITOCHIINTH 3a0pyIHEHHS HiAJIOTH
Ta CIPUYMHUTH 301IbIICHHS KOHIICHTpALil NH,,
sKa CTaTHUCTUYHO TO3WTHUBHO CIIBBITHOCHUTHCS 3
TEMIIEPaTYPOI0 HAaBKOJHUIIHBOTO CEpPEeIOBHUINA Ta
MIBUJKICTIO BEHTHIIALIT y TPUMILIEHH] JJIs yTPH-
MaHHsI CBUHEH.
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Pesynwsratu C.K. Saha [33] noBenu, 1o koH-
LEHTpAIis NH3 Y CBHHAPCHKOMY KOMILIEKCI 3Mi-
HIOETBCS CE30HHO 3alIe)KHO BiJl 3HAYEHb 30B-
HIIIHBOT TeMIeparypu. YIPOIOBXK POKY Oyio
BCTaHOBJICHO 3HauHi 3B s13ku (P<0,001) koHIeH-
Tparii NH, 13 30BHIIIHIMHA CE30HHUMHM KJIIMaTH4-
HUMH KOJIMBAaHHSMH, BKITIOUAIOUH 30BHIIIHIO TEM-
MepaTypy, BOJOTICTh, IIBUKICTh Ta HAMIPSIM BITpY,
rOMHY 00U 1 IcHb POKY.

P.B. Munoctusuii [21] cTBepIKyeE, MO BUCOKI
TEeMIIepaTypH MOBITPS Y CIEKOTHHUH IMEepioj] pOKY
€ TOCTPOIO MPOOJIEMOI0 B yMOBAaX yTPHUMaHHS Be-
JIUKOTO TIOTOJIIB'S TBAPUH B OOMEKECHOMY IIpO-
CTOpI, a 3BAKAIOUU HA CE30HHY JUHAMIKY BMICTY
IIKIIJTABHX Ta31B y TPUMIIICHHSX ISl yTPUMaHHSI
CBHHEH, came TIepexiIHui Tepiof] poKy € JOCHTh
CKJIAJIHUM JUIS T ITPUMAaHHS ONTUMAIILHOTO BMiC-
Ty B HBOMY aMOHIaKy, CIpKOBOJHIO Ta OCOOJHBO
BYIJICKHCJIOTO Ta3y, HaBiTh B yYMOBaX 3HAYHOTO
PYXy MOBITpSL.

Jnst migTpUMaHHS MIiKpPOKJIIMaTy B TBapHH-
HUIBKUX TPHUMINICHHSIX 3aCTOCOBYIOTH pi3HI
CHUCTEMHU BCHTWJIALII, IO 3[aTHI 3a0e3redyBaTH
0OMiH 3a0pyJHEHOTO MOBITPS Ha CBIXKE, HArpiBaH-
Hs1, a00 HOro OXOJIOJKECHHS, OUUIIICHHS Bifl MUY
1 MIKpOOpTaHi3MiB, OCYIITyBaHHS YW 3BOJIOYKEHHS,
030HYBaHHS, JI€30/I0pallito, 3HE3apaKeHHS TOIIO.
VY nocninax I'epacumuyk B.M. [1] 3a3Hagaerbes,
o eQeKTUBHICTD 3MiHM MTOKAa3HUKIB TEMITEPaTy-
PH, BMICTY KHCHIO Ta 3a0pyIHECHHS MOBITPSI aMo-
HIaKOM 1 CIPKOBOJIHEM y TIPUMIIICHHSX MaTOYHH-
KiB 3aJIe)KaTh BiJl CACTEMH TIOBITPOOOMIHY.

Y po6ortax M.I". [ToBoxa ta P.B. Munoctusoro
[3] BcTanoOBIEHO, 10 32 BUCOKOI TEMIIEPATYPH 30-
BHIIITHBOTO TIOBITPSI CUCTEMa BEHTHJIALIT reoTep-
MaJbHOTO TUIY JA€ 3MOTY CTBOPUTH OUIBII KOM-
(dopTHI TemIiepaTypHi YMOBH B MPUMIIIEHHI IS
yTpUMaHHS CBHHOMATOK 1 peaizalii iX mpomyk-
TUBHHUX sikocTei. OfHAaK MiJBHUINEHHS TeMIiepa-
TYpH 1 HU3bKa BOJIOTICTh MOBITPSI B MPUMIIIEHHSX
BAMAraroTh BIPOBaJKECHHS JIOJATKOBUX 3aXOJiB
IIOI0 HOpMali3alii TeMIeparypHO-BOJIOTiICHOTO
PEXUMY.

3rifHO 3 pe3ynbTaTaMH TMONEPEAHIX OCIi-
JDKEHD [4], K Ce30HHI YMHHUKH, TaK 1 KOHCTPYK-
THUBHI OCOONMBOCTI CHCTEMH MIKpPOKIIIMATy CBH-
HApCHKUX KOMITJIEKCIB MAlOTh BILTUB Ha BiJITBOPHI
SIKOCTI CBUHOMATOK, SIKi KpAaIlUMH BHSBUIIHCS 32
yTpUMaHHS B TMPHUMINICHHSIX 3 T€OTepPMaJbHUM
TUTIOM BEHTHJIALT. [HTEHCHMBHICTD POCTY HOPOCST
JIOCTOBIPHO 3aJICXKHUTh OUIBIIE BiJl 30BHIIIHIX Ce-
30HHUX YMHHHMKIB, HXK BiJI TUITy BEHTHJISAIITHOTO
oOnaIHaHHS.

Pesyneratn nocmimkenas M.M. Islam [13] Ta
M.S. Krommweh [17] noBemnu, mo reorepMaibHa
CHCTEMa MIKPOKJIIMATy Ma€ IOTEHIal 0 3HH-
JKEHHSI CIIOKMBaHHS EJIEKTPOCHEPTii, 3arallbHUX
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BUTPAT CBMHAPCHKUX KOMILIEKCiB, Bukuis CO, Ta
THIIUX IIKIJJIMBUX Ta3iB, HE3BaKAIOUH HAa BUCOKI
MOYaTKOBl iHBeCTHII B T OymiBHHMIITBO, MPOTH
KJIACHYHUX CUCTEM MiKpOKIIiMaTYy.

3rigHo 3 A. Choudhary [11] Ta P.D. Patel
[28], reoTepmaibHa BEHTWIAIINHA CHCTEMa €
e(eKTUBHUM, OE3NEYHHM, THYYKUM JKEPEIOM
BiJTHOBIJIIOBAHOI €HEprii, i BOHA MOXC BBaXKaTH-
csl HAWKpAIO allbTEPHATHBOIO JIJISI CTBOPEHHS
CHPUSTIANBOTO MIKPOKITIMATUYHOTO CTaHy B TIPH-
MIlIEHH] /Ul YTPUMaHHs TBapuH B yMOBax He-
CHPUSTIANBOTO KIIIMaTry a00 €HepreTHYHHX KpH3,
a reoTepMalibHe OXOJOKEHHS MOXKe OyTH edek-
TUBHUM Y OyIb-AKHX KJIIMAaTHYHHAX 30HAX.

Amnaniz mamux PM. Wale [33] mae 3mory
CTBEp/IXKYBaTH, IO TeoTepMalibHa BEHTWIISIIIHHA
CHCTeMa MO)K€ 3MEHIINTH MOTpeOH B OMasieHH1
Ta OXOJIOKEHHI MPHUMIIICHD IS BUPOIITYBaHHS
CBUHEH 3aB/ISIKM BUKOPHCTAHHIO TETIOBOI eHeprii
3eMJTi, HAKOTTMYEHOT B TPYHTI, IJIsl 3MiHH TeMIepa-
TYpH KOHJMIIIOHOBAHOTO TIOBITPS, SIKE PYXaE€ThCS
B 3aIMIMOJIEHUX IM1/I36MHUX KaHaIax B 30HY KHUTTeE-
TUSTIBHOCTI TBAPUH.

Merta nociaigkenHsi. BpaxoByroun HejocTar-
HE BUBYCHHS BIUTUBY MICIIEBUX CE30HHUX YMHHU-
KiB 32 BUKOPHCTaHHS PI3HUX CHCTEM CTBOPEHHS
MIKpOKJIIMaTy B IPUMIILIEHHSX JIJIsI OOPOCY CBU-
HOMAaTOK Ha TMPOMHCIOBUX CBHHAPCHKHX KOMII-
JIeKCax CTENoBOI 30HM YKpaiHM Ha TOKA3HUKH
MIKpOKJIIMaTy MPHUMIIIEHb, METOI0 POOOTH CTAJIO
MOPIBHSUTbHE BUBYCHHS MiKPOKIIIMAaTHIHUX Mapa-
METPIB YIPOAOBK YOTUPHOX MIp POKY 32 BUKOPH-
CTaHHS KJIIACHYHOT BEHTHJIALIT HETaTUBHOTO THCKY
Ta reoTepMajIbHOT CUCTEMH BeHTWIsIIT THITY «EX-
3aToI.

Marepian i meroau mociaimkenHsi. Jloci-
JOKEHHSI TIPOBEJCHO B YMOBax IHAYCTpiaJbHO-
ro cBuHapcbkoro komiiekcy TOB  «Arpoinm»
M. Iligropomue JlHimpomeTpoBChKOi 0067acTi B
MPUMIMIEHHSIX UId YyTPUMaHHS CBHHOMATOK, SIKi
3HAXONATHCSA MOpPYyY HA OAHOMY BHPOOHHUUOMY
MalIaH4UKY.

3a KoHTpOdhL Oyno B3sATO mpuMimieHHs No 9,
ske oOJaJHaHe BEHTWIALIMHUM yCTaTKOBaH-
HSIM BHPOOHHUIITBA TOJBCHKO-YKPATHCHKOI (BipMH
«Arporexcepsicy. SIK 1ocmigHe B3STO IPUMIIIECH-
Hs1 Ne 3, oOnagHaHe CUCTEMOIO BeHTHIIAMmIT «Ex3a-
tom» (¢paniy3bkoi pipmu «I-TEK Ykpainay.

Kontponpae npumimenss (puc. 1) obmagnane
BUTSOKHMMH JaXOBHMH IIAXTaMH 3 BEHTWIATOpA-
MU 1 CTIHHHUMH TOBITPO3a0ipHHMHU KJIaIlaHAMH,
gepe3 SKi 3AIMCHIOETHCS TOBITPOOOMIH depes
HEraTUBHUI THCK, IO CTBOPIOETHCS BEHTHIISATO-
pamu. TIoBiTpsI 13 HABKOJUIITHHOTO 30BHINTHLOTO
CepeNoBHIIa HAIXOAUTh Yepe3 KJIalmaH!u B CTiHAX
KOpUAOpY Oe3nmocepenHbo A0 CEKIii 3 TBapHHa-
MH, a BHJAJEHHA HOro — 4epe3 BEHTWIAIINHY
maxty Ha creni. L[ cuctema BEHTWIIAINT aBTO-
MaTH4YHO (PYHKIIIOHYE Il KOHTPOJEM IPUCTPOIO
YOPaBIiHHS MIKPOKIIMATOM, SIKHH Mae iHAWKa-
TOPH TEMIIEPATYPH, IO JAE 3MOTY 3MIHIOBATH SIK
IIBUJKICTh 00€PTaHHSA BEHTWJIATOPIB, TaK 1 IIH-
PUHY BIOKPHUTTS BXIIHUX MPUILTUBHUX KJIaraHIB.
[IpunuBHI KJIanaHu CIPSMOBYIOTH MOTIK TIOBITPS
Bropy, a00 BHH3, 3aJIEKHO BiJ] CE30HHUX KOJINBAaHb
30BHINIHIX TEMIIEpaTyp Ta 3alpOrpaMOBaHO] TeM-
repaTypH BcepenrHi IpUMIIIeHHS.

Ocob6muBOCTI  KOHCTPYKIIIHHOTO  PpilI€HHS
BEHTHJIALIITHOI CHCTEMH Y JOCIITHOMY MpHUMIi-
meHHi (puc. 2) mondralTh y oprasizamii nup-

Puc 1. Cxema cekuii 1yis1 onopocy B npuminieHHi Ne 9 Ta KJIacM4HoI cucTeMH MiKpokJIiMaTy (ipmu

«Arportexcepsic» (I koHTpoabHa rpyna): 1 — NpUIIMBHUN KJIanaH; 2 — BUTSDKHA I1aXTa 3 BEHTWIATOPOM.
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Puc. 2. Cxema cekuii st onopocy B npumimenni Ne 3 Ta cucremu Mikpokaimary «Ex3arom»
¢ipmu «I-TEK Ykpaina» (II mocaigna rpyna): | — BUTSDKHA [IaxTa 3 BEHTHIITOPOM; 2 — ieppopoBaHa
YaCcTHHA ITiJUTOTH JIJIS ITOavi MOBITPs B poOoUe MPUMIIICHHS 3 IeIbTa TPYOKaMH JJIsl 00IrpiBy MOBITPS;
3 — i [UTOTOBHIA TIOBITPOIIPOBI,.

KYJISIIiT MOBITPSI Uepe3 CTBOPEHHSI HETaTUBHOTO
THCKY BUTSDKHUMH JaXOBHMH BEHTHJISITOPAMH,
HOTO MPHILTUB 13 30BHIIIHHOTO HABKOJIHMIITHBOTO
CcepeioBUINa 3IHCHIOETHCS Yepe3 BXIiJIHY IIO-
BiTp03a0ipHy IAaXTy BiJJOKPEMJICHOI CIIOPYIH,
o0OnajHaHy paaiaTopoM i oOirpiBy, abo oxo-
JIOJDKCHHSI TIOBITPs, 3aJIEKHO BiJl MapameTpiB
CE30HHUX METEOpOJIOTIYHNX YMOB. [lomanbimii
PYX TOBITPSI IPOJIATAE Yepe3 MPOCTip TEXHOJO-
TYHOTO KOPHAOPY B ITiI36MHHI TTOBITPONPOBII,
JIe BOHO JOJIaTKOBO HArpiBaeThCs B3UMKY, abo0
OXOJIOMKYEThCS BIITKY 3aBISKA €Heprii 3emui
nepes HaJAXOKEHHSIM Oe3lOoCepelHbO Y MpH-
MIIIEHHS JJII OMOPOCY Yepe3 OTBOPH IO BChO-
My TiepuMeTpy Oinisi CTiH CeKIliii, 1 piIBHOMIpHO
PO3MOAUIAEThCS 0 BCiM TuION(i. BUTS)HI BEH-
THJISTOPH IIIAXT, PO3MINICHUX Ha CTeli OyiBi,
BUTSTYIOTH TIOBITPSI HA30BHI, 2 QYHKIIIOHYBaHHS
BCi€l CHCTEMH OpPraHi30BYEThCS 1 KOHTPOJIIO-
€TbCS TIPUIIAJIOM YIPABIIHHSI MiKPOKJIiMaToM,
Tako)XK OONaJHAaHWM I1HIMKAaTOpaMH PIiBHS TEM-
nepaTrypH, SIKWid 3aja€ MBUAKICTh 00EpPTIB BEH-
THJIATOPIB, a BIAMOBIAHO, i IHTCHCUBHICTH TOBI-
TPOOOMIHY.

B 000X mpuMinieHHSX BUMIpIOBaHHS TEMIIe-
parypH JIirBa y KOXXHOMY i3 CTaHKIB IPOBOJHIIN
B ceMH Toukax mipomerpom Testo 805, Temnepa-
TypH MOBITPS 1 MIBUIKOCTI HOTO PyXy — TEpMO-
anemomeTpoM Testo 425 M, BmicT amoniaxy (NH,),
cipkosoanio (H,S) Ta Bymiekucnoro rasy (CO,) y
noBiTpi — razoananizatopom «JO30P-C-M», Bo-
JIOTOCTI MOBITpPst — TepMorirpomerpom Testo 605 Ha
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piBHi 1exxaHHs opocsT (7 cM), X cTostHHS (25 cM)
Ta Ha PIBHI AUXAJbHUX HUIAXIB CTOSYOI JIFOAMHU
(160 cm).

Pe3ynbTaTu n0ciigxeHHss Ta 00roBopeHHsl.
AHali3 MoKa3HHUKIB TeMIlepaTypy B MPUMIlIEHHI
B 3MMOBY TI0PYy POKY BHSIBHB JIOCTOBipHE IE€PEBH-
HIeHHS 11 3HAaYeHb B KOHTPOJILHOMY MpPUMIIIEHHI
Ha 2,1 °C, a60 9,46 % (p<0,001) (Tabm. 1).

Temneparypa TMOBITPS y 30HI KHUTTEIISIIb-
HOCTI TIOPOCAT BUSIBHJIACS HIDKYOIO 33 YTPHUMaH-
HsI CBUHEN 3 BUKOPUCTAHHSM KJIACUYHOI CUCTEMHU
BeHTW AT nipumitiennst Ha 0,7 °C, a6o 2,65 %
(p<0,05). 3HaueHHs TeMIlepaTypH IirBa IMOPO-
CAT, SIKHX yTPUMYBalld 3a BUKOPHCTaHHS Te€O-
TEPMaJIbHOTO THITY BEHTWJIALII, OyJ0 BUIIMM Ha
1,8 °C, abo 5,54 % (p<0,001). BogHouac Tem-
meparypa Jirsa y CBHHOMATOK Oyna HHKYOIO
B KOHTpOJBHOMY mnpumimieHHi Ha 2,0 °C, abo
8,26 % (p<0,001). Ognak cucTeMa BEHTHJIALIL
KJIATIAHHOTO TUITYy B 3UMOBY TOPY 3yMOBITIOBaja
BHIIY IIBUAKICTH pyXy nmoBiTps Ha 0,07 m/c, abo
53,85 % (p<0,01) Ta BHIy BIZHOCHY BOJIOTICTb
noBiTpss Ha 6,1 % (p<0,001). 3a pe3ynbraTamu
BUMIpIOBaHb y MaTOYHHUKY 13 KIIACUYHOIO CHC-
TEMOIO MiATPUMaHHs Mikpokiimary Bmict CO,
OyB HenmocToBipHo HIk4YMM Ha 0,03 % 006., abo
23,08 %, Bmict NH, OyB Hikuum Ha 0,95 mr/m?,
a60 20,30 %, smicT H,S Takox OyB HWKYMM Ha
1,46 mr/m3, a6o 43,98 % (p>0,05). Oanak Take
MIEPEBHILCHHS] HE OyJIO IOCTOBIPHHM IPOTH JIO-
CITITHOTO TPUMIIICHHS, JI¢ BCTAHOBJICHO CHUCTE-
My MirOTOBKM NOBITpsi «Ex3aTom.
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Tabnuns 1 — IapameTpn MiKpokIiMaTy B NpUMIIlCHHAX B 3HMOBY NOPY POKY

Hokasmux Hopmu (BHTIT Tun BenTUIANIT
AIIK-02.05.) 1 xoHTpONIEHE II gocnigne
Temneparypa noBitps y npuminiessi, °C 19-24 22,2 +0,42"" 20,1 £0,16
Temreparypa MoBiTpsl Y 30Hi JKUTTEISUIBHOCTI 22-30 26,4+ 0.24 2714 0.19°
nopocsrt, °C
Temreparypa jirsa nopocsr, °C 28-35 32,5+ 0,11 34,3+ 0,09
Temneparypa yirea cBUHOMAtkH, °C 242+ 0,19 26,2+ 0,117
[IBuaKiCTH pyXy MOBITPS, M/C 0,15 0,130,043 0,060,023
BigHocHa Bosoricts moBiTps, % 40-70 56,4+0,64"" 50,3+0,43
BwmicT B NOBITpi NPUMIIIIECHb:
CO,, % o0 0,20 0,13+0,009 0,16+0,013
NH,, mr/w’ 20 4,68+ 0,91 5,63 +0,83
H,S, mr/m?® 10 3,32 £ 0,051 4,78+0,114

JociipkeHHsT TeMnepaTrypHUX KOJIHMBaHb 32
BECHSHI MICAII JOBENO, IO BOHU 3HAXOIUIUCS
B MEXax JONYCTUMUX HOpM. Y cropynax 3 Kia-
MaHHOIO CUCTEMOIO BEHTWJISILII CepelHbOCE30HH]
MOKa3HUKU TeMIIepaTypy MOBITPS y MPUMIIIEHH]
Oyxu HepiporigHo Bumumu Ha 0,70 °C, a6o 3,33 %
(p>0,05), a 3HavYeHHS TeMIepaTypyd MOBITPS Y
30H1 >KUTTEIISUIBHOCTI MOPOCAT OyiaH, HaBIaKH,
JIOCTOBipHO HIKunMU Ha 1,6 °C, abo 6,35 %, Hixk
y cropyzax 3 HiJI3eMHHM THIIOM ITO[[a4i MOBITPs
(Tabm. 2).

Temrieparypa B JIirBi IOPOCAT Ta JIITBi CBUHO-
MaToK Oyja BHIIOK B JIOCIITHOMY MPHUMIIIEHHI
Ha 1,5 °C, a6o 4,46 % (P<0,001) Ta 0,50 °C, abo
2,16 % BimnmoBimHO mpotu KoHTpomwo. Dikcarris
MIBUIKOCTI PyXy Ta BiJIHOCHOI BOJIOTOCTI TOBITPS
BUSIBWIA TEHJACHILIIO A0 IMEPEeBUILEHHS LHUX Ma-
paMeTpiB y MaTOYHMKY i3 KJIACHYHOIO CHCTEMOIO
BEHTHJIALIT POTH X CAMUX TTapaMETPiB IO CIiI-
Hoi cuctemu BenTuiawii Ha 0,06 m/c, a6o 31,58 %
(P<0,05), Ta Ha 4,40 % (P<0,001) BimmomimHO.
[lopiBHAHHS Ta30BOTO CKIaay MOBITpS B 000X
NPUMILICHHSX BHSBWIIO, IO EKCIEPHMEHTAJIbHA
CHUCTeMa MIKPOKJIIMATy JIOIyCKala BHUIUN yMICT
IIKiJJIMBUX Ta3iB, MOPIBHIOIOYM i3 3araJbHOIO-
HIUPEHOI0 CHCTEMOIO0 KOHTPOJIBHOTO HPUMIIICH-

Hs, 3a Byrekucsum rasom (CO,) —na 0,04 % 00.,
a6o 33,33 % (p<0,05), 3a amoniakom (NH,) — Ha
1,52 mr/M?, a6o 42,34 % (p>0,05), 3a cipkoBoaI-
uem (H,S) —na 1,40 mr/am?, a6o 64,81 % (p<0,001)
BIZITTOBIJTHO.

VY JiTHI MicAni TeMmeparypa B NPHUMILICHH]
Ta B 30HI KUTTEASUIBHOCTI MTOPOCAT OyJa BUILOIO
B KOHTpOJIbHOMY npumimenHi Ha 5,40 °C, abo
18,82 %, ta 3,70 °C, abo 12,94 % (p<0,001) Bin-
oBiHO (TabiI. 3).

BcTaHOBIEHO TakoX MEPEBHIIECHHS TEMIIe-
paTypHHX MOKa3HUKIB y | KOHTPOJIBHOMY IpHMi-
IIeHHI HaJ mokazHukamu 1l mocmimHOro sIK LIS
JrBa MOPOCHT, TaK 1 AJs JirBa CBUHOMAaTOK Ha
0,40 °C, abo 1,16 % (p>0,05), ta 2,50 °C, abo
9,36 % (p<0,001) BiamosigHo. [€0TEepManbHa BEH-
TWISIS BIITKY MiATPUMYyBaia IIBHIKICTH PYyXY
MOBITPS Yy JAOCHTIHOMY TIPUMIIICHHI B MeXax
HOpMHU, Ha piBHI 0,22 m/c, mo Ha 0,14 m/c, abo
38,89 % (p<0,01) HmKYe, HIX B KOHTPOJIHHOMY.
BoaHovac cucremMa BEHTWIIALIT KJIAITAHHOTO THITY
3a0e31edyBalia BOJIOTiCTh MOBITPSI B KOHTPOJIBHO-
My IPUMILIEHH] HA CEPEAHBOCE30HHOMY 3HaYEHHI
46,3 %, Mo HUXKYE, HIK Y JOCHTITHOMY CBHHAp-
HuKy Ha 3,60 % (p<0,001). ¥V cTpykrypi ra3oBoro
CKJI/Ty TIOBITPSl MaTOYHHKIB NEPEBUIICHb HOPMH

Tabmuusg 2 — [TapameTpu MiKpokJIiMaTy B IPUMillleHHSIX Y BECHSIHY IIOPY POKY

oKasHiK Hopmu (BHTII Tun BeHTHIALIT
AIIK-02.05.) I KOHTpONBHE II nocninHe
Temmneparypa noBitps y npuminieni, °C 19-24 21,0+ 0,36 20,3+0,19
Temreparypa MOBiTPsl Y 30Hi JKUTTEISUTBHOCTI 22-30 2524 0,11 26,8+ 0,13
nopocsrt, °C
Temrneparypa sirsa nopocsr, °C 28-35 33,6+ 0,19 35,1+ 0,14
Temneparypa sirsa cBUHOMATkH, °C 23,1+ 0,22 23,6+ 0,17
[IBuaKicTs pyXy NOBITps, M/C 0,20 0,19+0,032" 0,130,015
BigHocHa Booricts moBiTpsi, % 40-70 60,2+0,72"" 55,8+0,52
BwmicT B NOBITpi NPUMIIIIEHb:
CO,, % 06 0,20 0,12+0,011 0,16+£0,014"
NH,, mr/*3 20 3,59 + 0,66 5,11+0,75
H,S, mr/*3 10 2,16 +£0,119 3,56+0,108""

49




Texnonoeis supobruymea i nepepooxu npooykyii meapunnuymea, 2020, Ne 2

tvppt.btsau.edu.ua

Tabmuus 3 — [TapameTpu MiKpokJiMaTy B NPUMIillIEeHHAX Y JITHIO IOPY POKY

Hokasmx Hopwmu (BHTIT Tum BeHTUIIALIT
AIIK-02.05.) I xoHTpONIEHE II gocmigue
Temreparypa noBitps y npuminiensi, °C: 19-24 28,7+ 0,37 23,3+0,22
Temrmeparypa MoBiTpPs Y 30Hi JKUTTEMISIIBHOCTI 22-30 28,6+ 028" 2494 0,11
nopocsr, °C:
Temneparypa sirsa nopocsr, °C 28-35 34,6+ 0,21 34,2+ 0,17
Temmeparypa Jiirsa cBuHoMarku, °C 26,7+ 0,17 24,2+ 0,17
[IBuaKicTH pyXy MOBITPS, M/C 0,40 0,36+0,042™ 0,22+0,021
BinHocHa Bornoricts moBiTps, % 40-70 46,3+0,56 49,9+0,47
BwmicT B NOBITpi NPUMIIIIEHb:
CO,, % 06 0,20 0,07+0,005 0,110,003
NH?, mr/m3 20 1,17+ 0,14 3,16 £0,21"
H,S, mr/m? 10 1,93 £ 0,009 3,11+0,028"

3a BMICTOM IIKIJUIMBUX Ta3iB JITOM HE BCTAHOB-
neno. OHAK 3aCTOCYBaHHS CHUCTEMH IOBITPOOO-
MiHy T€OTepPMAILHOTO THITy XapaKTepPH3yBaJlOCS
BunmMu pisasamu Bmicty CO, na 0,04 % 06., abo
57,14 %,NH, —na 1,99 mr/m’, a60 150,09 %, H,S -
Ha 1,18 mr/m?, a6o 61,14 % (p<0,001) poTtu aHa-
JIOTIYHUX MPUMIIIEHb, JIe 3aCTOCOBYBaJIM KJIACHY-
HY CHCTEMY CTBOPEHHS MiKPOKITiMATYy.

O1iHIOBaHHS OCIHHIX TOKa3HHUKIB TeMmIepa-
TYpH TOBITpsI B NPUMIIIEHHI Ta TeMIIEpaTypu y
30HI XKUTTEAISUIBHOCTI TOPOCAT JIOBEJIO BUIIN 1T
3HAUCHHS 32 BUKOPUCTAHHS BEHTHJIALII KilaraH-
HOTO THITy TPOTH JOCTIDKYBaHUX TOKa3HHUKIB y
eKcriepuMeHTanbHoMy npumimensi Ha 0,10 °C,
a6o 0,43 % (p>0,05), Ta na 0,60 °C, a6o 2,21 %
(p<0,001) BixmoBigHo (Tabdm. 4).

Bonnauac cuctema BeHTWISIII TeoTepMalb-
HOTO THITYy B OCIHHIO IOPY POKY 3yMOBHJIA BHIIIi
nokasuuku Temmneparypu Ha 0,70 °C, abo 2,13 %
(p<0,05) — y nireax nopocsat Ta Ha 0,20 °C, abo
0,86 % (p>0,05) — y nireax CBUHOMATOK, MPOTH
TEMIIEpaTypd y BiAMOBITHHUX JIirBaX TBApUH KOH-
TPOJILHOT TPYNH. 3a IIBUIKICTIO PyXy Ta BiIHOC-
HOK BoJIOTICTIO mOBITps Buiii Ha 0,06 m/c, abo
27,27 % (p<0,05), Ta Ha 4,40 % (p<0,001) Bin-
MOBIJTHO TOKAa3HUKW BCTAHOBJICHO JJISI KJIIACHYHOT
cHCTeMH BeHTHJIsIMII. EkcriepuMenTanpHa cucrema

CTBOpEHHsI MikpokimiMary «Ek3aTom» mana Hemo-
CTOBipHO HuK4i 3HaueHHs Bmicty CO, na 0,03 %
00., abo 13,64 % (p>0,05), Ta HemocTOBipHE Tie-
PEBHIICHHS TOKA3HUKIB BMICTY JOCHIKyBaHUX
ras3iB IpOTH KJIACMYHOI CUCTEMH MIKPOKJIIMATy Ha
1,22 mr/m3, a6o 18,40 % (p>0,05) — 3a BMicTOM
NH,, i nocrosipHe nepepuiieHHs Ha 1,26 mr/m’,
a60 43,00 % (p<0,001) — 3a BmicTom H,S.

Piyna nuHaMika CE30HHHX KOJIIMBAaHbL TEMIIE-
parypu Oe3nocepeHbO B NPUMILICHHSIX PEMNpo-
JQYKTOpa TOCIIOJAPCTBA, a TAKOXK Y 30HI XKHUTTEI-
STTBHOCTI TIOpOCAT (ikcyBayiacsi B MeXax HOPMH
(puc. 3, 4).

BoaHouac konuBaHHS TeMmIepaTypu B J0-
CJIAHOMY TIPUMIIIEHHI BiJIMIY€HO Bij HalHWX-
gux 20,10 °C B3umky, mo #a 0,20 °C, a6o 1,00 %
(p>0,05) Hmxye BiJ BECHIHUX 3HAYCHb, HaA
3,20 °C, abo 15,92 % (p<0,001) — miTHiX, Ha
3,00 °C, abo 14,93 % (p<0,001) — Bix ociHHiX
3Ha4YeHb, 10 MakcumanbHuX 28,70 °C BIITKY B
KOHTPOJIBLHOMY IIpHMilleHi, 1o Ha 6,50 °C, abo
22,65 % (p<0,001) Buie 3MMOBUX MOKA3HUKIB,
Ha 7,70 °C, a6o 26,83 % (p<0,001) — BecHsiHUX
Ta Ha 5,50 °C, abo 19,16 % (p<0,001) — Bume
OCIHHIX MMOKa3HUKIB.

Y KOHTPOJBHOMY PUMIILICHHI, JIe BAKOPHCTO-
BYBaJM BEHTWISIIIO KIACHYHOTO THITY, PidYHUI

Tabnuus 4 — IlapameTpn MikpokIiMaTy B NPUMiIIEHHSIX B OCIHHIO OPY POKY

oxasiik Hopmu (BHTII Tun BenTHIALIT
ATIK-02.05.) I KOHTpOJIBHE II nocminue
Temmneparypa nositps y npuminieHi, °C 19-24 23,2+ 0,26 23,1+£0,16
Temmeparypa MOBITps y 30Hi XKUTTEIISIIBHOCTL 22-30 27.140,16™ 265+ 0.13
nopocsrt, °C
Temneparypa sirsa nopocsr, °C 28-35 32,9+ 0,21 33,6+ 0,19
Temneparypa sirea cBHHOMAtkH, °C 23,3+ 0,17 23,5+ 0,14
[IBuakicTh pyXy HOBITps, M/C 0,20 0,22+0,026" 0,16+0,014
BigHocHa Bosnoricts moBiTpsi, % 40-70 66,7+0,78"" 62,3+0,66
Bwict B oBiTpi npuMinieHs:
CO,, % 06 0,20 0,224+0,026 0,19+0,019
NH,, mr/*3 20 6,63 +0,52 7,85+0,79
H,S, mr/3 10 2,93 +0,076 4,19+0,099™"
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Puc. 3. Piuna qnunamika Temneparypu
NnoBiTps y npumimenHi, °C.

MaKCUMYM TeMIIepaTypH Yy 30Hi KUTTEIISUTBHOCTI
MTOPOCAT TAKOXK IPUITAB Ha TiTHiH mepiom — 28,6 °C.
Pisanmsg Temmeparypu TyT MiX CE30HHHUMH Ce-
PEemHIMH TIOKa3HUKAMH BIIITKY Ta B3UMKY CTaHO-
Buna 2,20 °C, a6o 7,69 % (p<0,001), BrmiTky Ta
HaBecHi — 3,40 kr, a6o 11,89 % (p<0,001), BmiTky
Tta BoceHnu — 1,5 °C, a6o 5,24 % (p<0,001). Pigno-
TO MKy Y AOCTITHOMY PUMIIIEHHI IIei TOKa3HUK
HaOyB y 3UMOBY 1opy poky — 27,10 °C, o nocto-
BipHO BHIIEe TpoTH Jita Ha 2,20 °C, abo 8,12 %
(p<0,001), Ta oceni — Ha 0,60 °C, abo 2,21 %
(p<0,01), 1 HETOCTOBIPHO BUINE MPOTH BECHU Ha
0,30 °C, a6o 1,11 % (p>0,05).

AMITTITY2a KOMTMBaHb PIiYHOT TWHAMIKH TEM-
MepaTypH Jirea mopocsaTt Oylla BHUIIOK IS KOH-
TpoJBHOTO puMitieHHs (puc. 5). Temneparypauit

Puc. 5. Piuna nunamika Temneparypu
Jirsa nmopocsr, °C.

Puc. 4. Piuna tunamika Temneparypu
MOBITPSA Yy 30Hi JKMTTENIAIBLHOCTI
nopocHT, °C.

pPEXUM JIiTBa CBHHOMAaTOK B 000X MPUMIMIEHHIX
3a OCIHIPKYBaHUH Tepiof BHPI3HABCS HEPIBHO-
MIpHAMH TIepeliagaMi MiKCe30HHHX ITOKa3HHKIB
(puc. 6).

B3umky Temmeparypa JirBa MmOpOCST, SKHX
YTPpUMYBalld 33 KIIACHYHOI BEHTHIIALIl pi3HWIA-
csa Ha: 1,10 °C, abo 3,38 % (p<0,001), 2,10 °C,
abo 6,46 % (p<0,001) ta 0,40 °C, a6o 1,23 %
(p<0,05) BiamoOBiTHO, TOPIBHIOIOYH 3 BECHOIO, JTi-
ToM Ta ociHHI.Temmeparypa mirea nopocar y 11
JOCITITHOMY IPHUMIIIIeHHI BUSBUAJIACh MEHIII JFHA-
MIYHOIO 1 KOJIMBAJIACh BiJl HAMBHUIIIOTO CEPETHLOTO
3HayeHHs HaBecHl B 35,1 °C 10 HaWHUIKYOTO BO-
cenu — B 33,6 °C. Pi3HMIA 3MMOBHX MOKa3HHKIB
i3 BeCHTHUMH HaOyna BiJ’ €eMHOTO BiIXWMJIEHHS Ha
0,80 °C, abo 2,33 % (p<0,001) Ha KOpHUCTH OC-

Puc. 6. Piuna nunamika Temmneparypu
Jirsa ceuHoMarTku, °C.
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TaHHIX, 3 ociHHIMU — miepeBumieHas Ha 0,70 °C,
a6o 2,04 % (p<0,01), 3 miTHiMU — HaOyna HemO-
croBiproro nepesumienns Ha 0,10 ©, abo 0,29 %
(p>0,05).

Piuna muHamika TemnepaTypH JIirsa CBHHOMa-
TOK Y KOHTPOJIFHOMY TIPUMIIeHH] Oylia HIDKYOI0
HaBecHi Ha 1,10 °C, abo 4,55 % (p<0,001), Bo-
cenu — Ha 0,90 °C, abo 3,72 % (p<0,001) Ta Bu-
oo BiiTKy Ha 2,50 °C, a6o 10,33 % (p<0,001),
MOPIBHIOIOYH 3 3MMOBHUMH 11 3HAYEHHAMHA. Y TPHU-
MIIIEHHAX 3 TeOTepMalbHUM THIIOM CTBOPEHHS
MIKpPOKIIIMaTy 1€l TOKa3HWK BUSBUBCS HaWBU-
UM B3UMKY — 26,20 °C, 1110 IpOTH BECHIHOI ITOpH
poky 6imemre Ha 2,60 °C, a6o 9,92 % (p<0,001),
mitHeol — Oimemie Ha 2,00 °C, abo 7,63 %
(p<0,001), ociaapoi — Oimpme Ha 2,70 °C, abo
10,31 % (p<0,001).

IIIBuaKiCTH pyXy MOBITPsSl B 000X MPUMIIIIEH-
HSX 3pocTayia B JITHI Micsri (puc. 7). 3MiHA TI0-
Ka3HUKa BITHOCHOI BOJIOTOCTI TOBITPS, HABIIAKH,
BUPI3HSIIMCA CE30HHUM 3HIDKEHHSM HOTO BIITKY 1
3pOCTaHHSAMH B iHIII IOPH POKY (puc. 8).

IIBuaKicTs pyXy NMOBITPs HaOyima HAHHIKINX
3Ha4Y€Hb y MPUMIIICHHSX 13 KITACHYHOIO CHCTEMOIO
CTBOPEHHS MiKpokiiMaTy B3uMKY B 0,13 m/c, 1o
HEJIOCTOBIpHO MeHIle BecHsHuX Ha 0,06 m/c, abo
46,15 % (p>0,05), nocToBipHO MEHIIE JIITHIX Ha
0,23 m/c, abo 176,92 % Ta ociuuix — ua 0,09 m/c,
a60 69,23 % (p<0,05). [InHaMika MBUAKOCTI PyXy
MOBITPS 32 BUKOPUCTAHHSA CHCTEMH MIKPOKIIiMa-
Ty «EK3arom» 3pocTania BIPOJOBXK POKY BiJ Mi-
HiManpHOTO 1noka3Huka 0,06 M/C B3UMKY, 1110 Ha
0,07 m/c, abo 116,67 % (p<0,05), na 0,16 m/c, abo
266,67 % (p<0,001) ta na 0,10 m/c, abo 166,67 %
(p<0,001) mocToBipHO MEHIIIE TPOTH BECHSHHUX,
JIITHIX Ta OCIHHIX MOKA3HUKIB BIIIIOBIIHO.

Puc. 7. Piuna nuHamMika MBHAKOCTI
PYXy nositps, m/c.
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Krnacmuna cuctema MikpokiimMary Qipmu
«ArpoTtexcepsicy 3abe3nedyBaia BiIHOCHY BOJIO-
TICTh MOBITPS Y KOHTPOJIBHOMY MPHUMIIIIEHH] HaH-
HIDKYOIO BJIITHI MicsIli—Ha piBHI146,3 %, 1110 1OCTO-
BIpHO HIDKYE TIPOTH 3UMOBHUX MicsiiB Ha 10,10 %
(p<0,001), Becasaanx — na 13,90 % (p<0,001) Ta
ocinHix — Ha 20,40 % (p<0,001). BinHocHa Boso-
TICTh MOBITPA Y NOCHITHIH TPy Takox Oyiia Han-
HWKYOIO BIITKY 13 CEPEAHHOCE30HHUM 3HAUEHHIM
49,9 %, 0 HETOCTOBIPHO HMXKYIE, HI’K B3UMKY Ha
0,40 % (p>0,05), mocToBipHO HIKYE, HIXK HABECHI
Ha 5,90 % (p<0,001) Ta HUXKUIE, HI’K BOCEHU Ha
12,40 % (p<0,001).

AHaii3 ra3oBOro CKJIaay TMOBITPS 3a PIK BH-
SBHB JUHAMIKY 10 Pi3HOCTOPOHHBOI 3MiHU ITOKa3-
HUKIB BMICTY JOCIHIDKYBaHHUX Ta3iB K y po3pisi
CE€30HY, TaK 1 THITy CHCTEMH MIKpOKIIIMary B IIpH-
mimienHi (puc. 9, 10, 11).

Bwmict Bymiekucmoro rasy B moBiTpi I KoH-
TPOJBHOTO MPUMIIIEHHS Y 3UMOBI MicA1li OyB BH-
UM TpoTH BecHsHuMX Ta gitHiX HA 0,01 % 006.,
a6o0 7,69 % (p>0,05) ta 0,06 % 00., abo 46,15 %
(p<0,001) BigmoBimHO, OHAK MOCTYHABCS MOKAa3-
HHUKaM ocigHiX Micamis Ha 0,09 % 006., 260 69,23 %
(p<0,001). 3mina Bmicty CO, y II gocmigHomy
MPUMIIIEHH] BIOPOJOBXK POKY Oyja MEHII CYTTe-
BOIO 1 HE PI3HWIHUCS JUISI 3UMOBUX Ta BECHSIHHX
MICSAIIIB, JOCSTIIN CEPEeAHbOCE30HHOTO 3HAYEH-
Ha 0,16 % 00., mo Oy/o BHINE JITHIX 3HAYCHD
Ha 0,05 % 06., a60 31,25 % (p<0,001), Ta 6ymo He-
JIOCTOBiIpHO HIDKYE OociHHIX 3HaueHb Ha 0,03 % 00.,
a6o 18,75 % (p>0,05).

3a 3aCTOCYBaHHS KJIACHYHOI CHCTEMH CTBOPEH-
HS MIKpOKJIIMary BMICT aMOHIaKy B MPHUMIIICHH]
B3UMKY CTaHOBHB 4,68 r/M*, 110 OyJI0 BHIIE IPOTH
Becan Ha 1,09 mr/m®, abo 23,29 % (p>0,05), mita

Puc. 8. Piuna nuHamika BoJsiorocri
noBiTps, %.
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Puc. 9. Piuna nunamika
BMmicty CO: B noBiTpi
npuMimensb, % o0.

— Ha 3,51 mr/m?, abo 75,00 % (p<0,001), ognak
HIDKYEe TPOTH oceHi Ha 1,95 mr/m?, abo 41,67 %
(p<0,05). 3a pyHKIIOHYBaHHS re0TEepMajIbHOI CHC-
TEMH CTBOPEHHS MIKpOKJIIMATy B MPUMILICHHIX
JUIS1 OTIOPOCY CBUHOMATOK PiBEHb aMOHIaKy B3UMKY
CTaHOBHUB 5,63 MI/M*, KUl HEAOCTOBIPHO MEPEBU-
UB BecHsAHI 3Hauenus Ha 0,52 mr/m> a6o 9,24 %
(p>0,05) Ta mocToBipHO NiTHI — Ha 2,47 mMr/m?, abo
43,87 % (p<0,01), omHak HE3HAYHO MOCTYIHBCS
ocinHiM — Ha 2,22 mr/m®, abo 39,43 % (p<0,05).

BcraHoBieHo, 10 BMIiCT CipKOBOAHIO B IPUMi-
HIeHH1, 001aJHAHOMY BEHTHJISILIEIO 3 KIIaaHHOIO
MOAa4eI0 MOBITPs, HaBUIIMM OyB YIPOJOBX 3H-
MOBOI IOPH POKY, TOCATLIM 3Ha4eHHs 3,32 mr/m’,
110 TEPEBHIMIO 3HAYEHHS BECHSHUX MICSIILIB
Ha 1,16 mr/m3, a6o 34,94 % (p<0,001), mitHix —
Ha 1,39 mr/m3, abo 41,87 % (p<0,001) Ta ocinnix
Micsis — Ha 0,39 mr/m3, a6o 11,75 % (p<0,001). V
IO caMy MOpYy POKY B MPHUMILICHHI, Ae QyHKIi0-
HyBaja cuctemMa BeHTWUii «Ex3arom», piBeHb
CIPKOBOJIHIO JOCAT PIYHOTO iKY TAKOXK B3UMKY, 1110
Oyro BuIne, HiXk HaBecHi Ha 1,22 Mr/m?,26025,52 %
(p<0,001), Ginmbrre, Hix BUITKY Ha 1,67 Mr/m?,
abo 34,94 % (p<0,001), Oinblie, HiXX BOCEHU Ha
0,59 mr/m?, a6o 12,34 % (p<0,001).

BucHoBkwu.

1. SIx reoTepManbHa, TaK i KJIACHYHA BEHTUIISI-
1ii HEraTUBHOTO THCKY 3a0€3MeYylOTh PEKOMEH-
nosani BHTII napamerpu MiKpoKiIiMary B IpUMi-
LIEHHSX Ul YTPUMAaHHS JIAKTYIOUUX CBUHOMATOK
Ta MiACUCHHX NOpOCAT. BhiTKy 3a KiIacu4yHOl
CHCTEMH BEHTHJISILII BCTAHOBJIEHO IEPEBUILICHHS
TEMIIepaTypHu TOBITPS B 30HI >KUTTEIISUTBHOCTI
CBHHOMATKH.

2. l'eorepmanbHa cucTeMa BEHTHIIALIT 3a0e3-
neyye OUTBII CTali BIPOAOBK POKY MOKa3HUKH

Puc. 10. Piuna nmHamika
Bmicty NHs B noBiTpi
NpUMillleHb, MI/M>.

Puc. 11. Piuna qpunamika
BMmicty H:S B nositpi
NpuMileHb, Mr/m>.

TEMIIEPaTypH 1 BOJIOTOCTI MOBITPS Ta TEMIIEpaTy-
Py JirBa mopocsT i CBUHOMATKH, MOPIBHIOIOYH 3
KJIacu4HO10. BogHOYac BoHa cTBOpIOE ripiii mo-
Ka3HUKH 3ara30BaHOCTi TOBITPAL.

3. l'eorepmanbHa cucTeMa BEHTHIISLIL CIIpUsie
OUTBII CTAJIMM MOKAa3HUKaM MiKpOKIIiMary B MpH-
MIIIEHHSIX YHOPOJOBX POKY, NOPIBHIOIOYH 3 KJIa-
CHYHOIO.

HocnimkeHHst 1000BOT JUHAMIKK MapaMeTpiB
MIKPOKJIIMaTy B NPUMIILEHHSX 3a Pi3HUX CHCTEM
MOBITPOOOMiHY Ta X BIUIMBY Ha MPOAYKTHBHICTD
CBUHEH MOTPeOYIOTh MPOIOBKEHHSI.
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Ce3onHasi JMHAMHKA NIAPAMETPOB MUKPOKJIUMATA B
NOMeleHHAX CBUHAPHUKA MATOYHUKA NMPH Pa3HBIX CH-
cTeMax BeHTHJISIIINH

Muxagaxo A.I., [Tosox H.T".

H3yuena 3aBUCUMOCTB ITOKa3aTelield MUKpPOKJIMMATa B O-
MEIICHUSX JUISl COAEPIKAHMUS MTOACOCHBIX CBHHOMATOK OT KOH-
CTPYKTHBHBIX 0COOEHHOCTE CHCTEMbI BEeHTHILILMH. [onoBas
JMHAMHKa CE30HHBIX KOJICOaHUH TeMIepaTypbl B 000X TOMe-
IIEHUAX PENPOAYKTOPA XO3SIHCTBA, a TAKXKE B 30HE JKU3HEes-
TENBHOCTHU MOPOCAT HUKCHPOBAJIAch B Mpesenax HopMbl. [1pu
HCIIOJIb30BaHNY KJIACCHYECKOTO THITA BEHTHIIALIMY TTOKA3aTen
TeMIepaTypsl OBUTH JJOCTOBEPHO BBIIIE JETOM OTHOCHUTEIHHO
QHAJIOTHYHBIX 3HAYCHUH B IIOMEIIIEHUH C F€0TEPMAIbHBIM TH-
[OM BEHTHJIALMH. B TO ke Bpems aMIuuTyaa KosiebaHuit ro-
JIOBOH IMHAMUKM TEMIIEPATYpBbI JIOTOBA MOPOCAT ObLIA BbILIE
B TIOMELICHUH C SKCHEPUMEHTAJIbHBIM THUIIOM BEHTIJIALIMU
OTHOCHUTEIILHO TPAANIIMOHHOTO ¥ C HE3HAYUTEIILHBIM OTHOCH-
TEIBHBIM HPEBHIICHIEM ONTHMAIBHOTO 3HAYEHHUS MOKa3aTe-
1 Ha 0,1 © C B BeceHHHUE MecAIbl. TeMIepaTypHbIii peKIM
JIOTOBa CBUHOMATOK KaK B MCCIELYEMOM, TaK M B KOHTPOJIb-
HOM HOMEIICHHSAX 32 HCCIIELyEeMblil IIEPHOJL OTINYAJICS HEPaB-
HOMEpHBIMH TIepenajaMi MEKCE30HHBIX II0Ka3aTenei: mpu
HCIIOJIB30BaHNH KJIACCHYECKON BEHTWIISIIUN — MUK TIPUILETCS
Ha JICTHUH TIEpHOM, BEHTIIALUU C IOA3EMHON ropadeil Bo3-
Iyxa — Ha 3UMHHUH, OHAKO 03 MPEeBBIIICHNS ONTHMAIBHBIX
3HayeHni. CKOPOCTh JBMKEHHUS BO3IAyXa B OOOHMX IOMelIe-
HMSX pociia B JieTHHE Mecsupl. [Ipy TpaauUMOHHON cucTeMe
CO3JaHUsI MUKPOKJINMAaTa (PUKCHPOBANOCHh CTAOMIIBHOE I0CTO-
BEpPHOE TPEBBIIICHHE STOTO MOKa3aTellsl OTHOCUTENILHO 3Hade-
HHH HCCIIEyeMOl CUCTEMBI, a TAKKe MPEBHIICHUE €T0 CBEPX
HOPMBI JieToM. [T McciIeyeMol CHCTEMBI ¢ MOA3EMHOM Io-
nadeil Bo3yxa, Ha000pOT, ObUIM OTMEYEHbI HU3KHE 3HAYCHUS
1 Ype3BBIYAIIHO HU3KUE — B 3UMHUI ce30H. O0e cucTeMbl BEH-
THISIUN 00€CTIeYNBAIN ONTHMAJBHYIO BIa)KHOCTh BO3yXa B
TedyeHue ucciaegyemoro nepuona. ConepikaHue yIeKHUCIOro
rasa MMeJIo TeHJCHIHUIO K POCTYy B OCEHHHE MECSIbl B 000MX
HOMEIIEHHAX PENPOLYKTOPa, OHAKO MPEBBICUIIO HOPMY TOJb-
KO MPH HCHOJB30BAHUM TPAJULMOHHONW BEHTHJIALMH B 3TOT
nepuox — Ha 0,02 % 06. CpeqHue 3Ha4EHUS COAEPIKAHHUS aM-
MHaKa peObIBaIl B ONTUMAIILHOMN 30HE B TEYEHHE BCEX CE30-
HOB C HE3HAYUTENBHBIM POCTOM KOHIIEHTpanui oceHbto. Ox-
HaKO HKCIIEPUMEHTAIbHAs CHCTEMa MUKPOKJIMMATa JOITyCKaa
nocToBepHO Gostee Bhicokoe cozeprkanue NH, 10 cpasHeHuio
C CHCTEMO# B KOHTPOJILHOM ITOMEIICHUH B JITHHE MECSILIbI Ha
1,99 mr/m?, mim 150,09 %. Coneprxanue cepoBogoposa Obuio
ONTHMANIBHBIM JUIsl 000MX NOMEIIeHUi B TedyeHue roga. Ox-
HAaKo JOCTOBEPHO 0OoJee BHICOKMMH KOHIeHTparmsmu H, S
OTJIMYAJIOCH TIOMEIICHHE, TJ[€ YCTAaHOBICHA ONBITHAS CHCTEMA
MIOJITOTOBKH BO3/yXa «JK3arom», Ha 64,81 % (p<0,001) — Bec-
HoOMi, Ha 61,14 % (p<0,001) — nerom u Ha 43,00 % (p<0,001)
— OCEHbI0, OTHOCHTEJILHO MOMEIIECHHS C TPAJAHLMOHHOM CHC-
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TEMOH MOATOTOBKU BO3IyXa. YUHTHIBas MPOSBICHHYIO 3aBH-
CUMOCTb II0Ka3aTeNel MHUKPOKJIMMAra IOMEIIEHUH pernpo-
IYKTOpa OT THIa BEHTWIALMH, JaJbHEHIINE HCCIeN0BaHUA
BIIVSTHUS YKa3aHHBIX (JaKTOPOB BOXKHO TPOJOJKHTb.

KiroueBbie cji0Ba: cBUHOMATKa, OPOCEHOK, TUI BEH-
THJISIIAY, MHOTOIUIONYWE, Macca THe3/a IIOpPOCST, COXpPaH-
HOCTb, BPEMS rofa.

Season dynamics of microclimate parameters in the
premises for keeping suckling sows farm with different
ventilation systems

Mykhalko O., Povod M.

The article investigated the dependence of the
microclimate indicators in the premises for keeping suckling
sows on the design features of the ventilation system. The
annual dynamics of seasonal temperature fluctuations in
both premises of the reproducer of the farm, as well as in
the zone of piglets' vital activity, was recorded within the
normal range. At the same time, when using the classical
type of ventilation, the temperature indicators were
significantly higher in summer compared to similar values in
premises with a geothermal type of ventilation. At the same
time, the amplitude of fluctuations in the annual dynamics
of the piglet den temperature was higher in premises with
an experimental type of ventilation relative to the traditional
one and with a slight relative excess of the optimal value
of the indicator by 0,1 ° C in the spring months. The
temperature regime of the den of sows both in the study
and in the control premises during the study period was
characterized by uneven differences in off-season indicators:
when using classical ventilation, the peak fell in the summer

Copyright: Muxanko O.T., [Tosox M.I. © This is an open-access article
distributed under the terms of the Creative Commons Attribution License,
which permits unrestricted use, distribution, and reproduction in any

period, when using ventilation with underground air supply,
in winter, however, without exceeding the optimal values.
The air velocity in both rooms increased during the summer
months. At the same time, with the traditional system for
creating a microclimate, a stable reliable excess of this
indicator relative to the values of the studied system was
recorded, as well as its excess of the norm in summer. For
the studied system with underground air supply, on the
contrary, low values were noted and extremely low in the
winter season. Both ventilation systems ensured optimal air
humidity during the study period. The carbon dioxide content
tended to increase in the autumn months in both premises,
however, it exceeded the norm only when using traditional
ventilation during this period —by 0,02% vol. Average values
of ammonia content were kept in the optimal zone during all
seasons with a slight increase in concentrations in autumn.
However, the experimental microclimate system allowed a
significantly higher NH, content than in control premises
system in the summer months at 1,99 mg/m?® or 150,09%.
The hydrogen sulfide content was optimal for both premises
during the year. But the premises where the investigated
air preparation system "Exatop" was installed significantly
higher in the concentration of H,S, by 64,81% (p<0,001)
in spring, by 61,14% (p<0,001) in summer and by 43,00%
(p<0,001) in autumn, relative to premises with a traditional
air preparation system. Despite the shown dependence of the
microclimate indicators on the type of ventilation, it should
be noted that it is important to continue further studies of the
influence of these factors.

Key words: sow, piglet, type of ventilation, multiple
births, piglet nest weight, safety, season.

medium, provided the original author and source are credited.

Muxanxo O.I'. ID: https://orcid.org/0000-0002-0736-2296/G-2305-2018

IToBog M.T.

ID: https://orcid.org/0000-0001-9272-9672/W-1565-2018

57



TexHonoris BUpOOHHIITBA 1 IepepoOKy npoaykuii TBapuHHULTBA, 2020, Ne 2

YK 636.27(477).034.06.082.2:502.1

BruiuB npuMpoaHO-KJIIMATHYHOI 30HU HA NPOAYKTUBHICTH Xy100H
YKPAIHCbKOI YOPHO-Ps1001 MOJIOYHOI OPOAH

Boiitenko C.JI.

, Cunopenko O.B.
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Boiitenko C.JIL., CunopeHko O.B.
BB npUpOAHO-KIIMATUYHOI 30HM Ha
MPOAYKTUBHICTE  XyHOOM  yKpaiHCBKOI
YOpHO-psA00i MOJIOUHOT mopoAu. 30ipHHK
HayKOBHUX TIpanb « TeXHOJIOoris BUPOOHHUIITBA
i mepepoOKH MPOYKIii TBapUHHHUIITBAY,

2020. Ne2. C. 58-65.

Vojtenko S.L., Sydorenko O.V. Vplyv pry-
rodno-klimatychnoi' zony na produktyvnist'
hudoby ukrai'ns'koi' chorno-rjaboi' moloch-
noi' porody. Zbirnyk naukovyh prac' «Teh-
nologija vyrobnyctva i pererobky produkcii'
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IpencrapneHi fgaHi JOCHIUKEHb BIUIMBY IPUPOIHO-KIIMATHYHUX 30H
VkpalHi Ha TIPOsIB TOCIOAAPCHKO KOPHCHUX O3HAK XyHOOM HaiuMCEeNbHIIIOI B
KpaiHi YKpalHChKOi YOPHO-psI001 MOJIOYHOI IMOPOAM JAJIM HiJCTAaBH CTBEPIKY-
BaTH PO e(eKTHBHICTH BUKOPHCTAHHS PECYpCiB y THX YMOBaxX, O SIKHX BOHH
HaWOLIbII aJaNTOBaHI Ta MalOTh 3MOTY HPOSIBISITH FEHETHYHO 00yMOBJICHUH 1O~
TeHmial. 3’sCoBaHo, 110 Yy 30Hi JlicocTeny KOpOBHU TUIEMIHHHUX CTAJ 32 JIAKTAII0
npoayKyBanu 7344 kr monoka, mo Ha 242 i 1125 kr 6inbiie, Hix B 30Hi Cremny i
Ha [Toiicci, 3a 3HaYHOTO BapifOBaHHS O3HAKM Y MeXaX KOXKHOI KJIIMaTHIHOI 30HH
(Cv =11,6-27,5 %). He cripusie BUCOKiil MPOAYKTHBHOCTI KOPIiB IIEPIIO] JIAKTALIi{
3oHa [lomiccs, e Haaiil TBApUH CTAaHOBUB 5764 KI, TUMYACOM B IHIIUX KJIiMaTH4-
HHUX yMoBax — 6982—6992 xr. JloBeneHo, 10 TPUBAJICTh CEpPBiC-IIePioay y KOpiB
TPHOX NMPUPOTHO-KITIMATHYHKUX 30H YKpainu 3MmiHroBasack Bix 106 1i6 Ha [Tomicci
1o 126 ni6 — Jlicocteny. OnHak BOHA HE y3TOMXKyBalacs 3 BHXOIOM TEJAT Ha
100 xopiB, sikuii Ha [Tomicci cranoBuB 81 ronosy, y Cremny — 82 i Jlicocremny — 79
roiiB. Temuip 300 CTemy OCIMEHSIOTH JKUBOIO Macoro 391 kr y Biui 477 ni0, a
Jlicocteny i ITonices 3 nemto MeHmoro Macoro — 385 1 387 kr — y Bini 493 Ta 517
ni6, BigmoBigHO. MiX TENMLSIMU Pi3HUX NPHUPOAHO-KIIMAaTHYHUX 30H YKpaiHH
BIZICYTHSI TOCTOBIpHA Pi3HUIIS 32 )KUBOK Macorw y Bimi 6, 12 1 18 micsiis, omHak
CTYIIIHb PO3BHUTKY O3HAKH IIiCIsI 6-MIiCSYHOro BiKy OyB JEII0 KpallyM y XyZoOu
CrenoBoi 30HU. BusiBIeHO N10AaTHUI KOPEISIIHHUN 3B’ 30K MiX HAJIOEM KOPIiB
nepuroi JakTanil ycix MPUPOIHO-KIIMaTHYHUX 30H Ta iX )KHMBOIO Maco y Billi
6, 12 1 18 micsiB, a TaKoXk BiJi’€MHUIA 3 BIKOM TEIHIIb 32 TEPIIOr0 OCIMEHIHHS
(-0,587... -0,810) 3a crarucTnuHO 3HauyIIOi Kopeysiuii y xynobu 3ouu Cremy.
Busnaueno Bucokuit koediuieHT xopesuii (+0,703) MiXk KHBOIO MacOO TEIHIb
3a IepIIOTro OCIMEHIHHS Ta HAI0€M KOpiB-IIepBICTOK y 30Hi [Tomiccst.

KurouoBi ciioBa: npupogHo-KiIiMaTHyHi 30HH, YKpaiHChKa 4OpHO-psiba Mo-
JIOYHA IOPOJIA, KOPOBH, HAMIM, JIAKTaLlis, )KMBa Maca, OKa3HUKH BiITBOPHO] 3/1at-
HOCTI, CEJICKIiiHI 03HAKH.

IMocTanoBka mpodiemMu Ta aHadi3 OCTaHHIX
AOCJiKeHb. YKpaiHa, sika pO3TalloBaHa y IEeH-
TpPaJIbHIN YaCTHHI €BPONEHCHKOTO KOHTHHEHTY, TIe-
peOyBae y ckiaiHuX ¢izuKo-reorpadigHux yMoBax,
3YMOBIIEHHX CBO€EPIMHUM (HOPMYBaHHS KIIiMary,
OCHOBHHUM TIPOSIBOM SIKOTO € HaJMipHE 3BOJIOKSHHS
i IOMipHUI TeMIepaTypHH PeXUM Y 3axiiHil Ta
MBHIYHO-3aXiHI YacTHHAX YKpaiHH, a TAaKOX Je-
¢binuT onanis Ta miaBUIEHUN TeMeparypHui GpoH
— y cXinmHil 1 miBASHHO-CXIHIA YacTHHAX. 3a TPH-
POIHO-KJIIMaTUYHUMH 30HAMH TEpHTOpis YKpai-
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Hu noainena Ha Ilomices, Jlicocren 1 Crern, ogHak
HE3aJIS)KHO B CTPYKTYPH 3EMEIBLHUX PECYpCiB,
3arajabHOI KIJTBKOCTI TIOTOMNIB’ S CITBCHKOTOCTIONAp-
CBKHX TBapHH, iX 010J0T1YHOTO TOTEHITIATy Ta Ha-
CEJICHHS TEPUTOPIH, Y KOXKHIHM ICHYIOTh HEOOXiaHi
YMOBH JUISI PO3BUTKY TBAPUHHHUIITBA.
YcraHoBiIeHO, 10 HaiOIbIIA KiIbKICTh TBa-
pUH YTPUMYEThCS y 30Hi JlicocTerry, a MIIbHICT
moroiiB’ss Xynoou i mrutti — Ilomices. TBapuam
PI3HHUX MPUPOTHO-KIIIMATHIHUX 30H MAIOTh 3HAY-
Hi KOJMBAHHS TMPOTYKTUBHOCTI, SIKi OOYyMOBIICHI
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371e0LTBIIOT0 apeanoM po3BelieHHs Xyo0u. Tak,
CEpEeIHLOJI000BI MPHUPOCTH XylNOoOW HAWBHII Yy
rocrnionapcTBax JlicocTernoBoi 30HH, OBEIlb 1 Ki3 —
[Momiccs, cBuneit — [Tomices 1 Jlicocteny. Cepen-
Hill piuHUE HaJI# KOpIB HAIMEHIINI y TOCIIoAap-
CTBax crernoBoi 30U [1, 2].

PartionanpHe po3MillleHHsT BUPOOHHIITBA MTPO-
JYKIIii TBAPHHHUIITBA 3 ypaxyBaHHSIM OCOOIUBOC-
Tell TepUTOpIl CIpHsie 3MEHIICHHIO BUTpAT KU-
BOI 1 ypedeBJeHOI mpaili, a TaKoK €PEKTHBHOMY
BUKOPHCTAHHIO NIPUPOJHUX pecypciB. JloBeneHo,
IO PO3BHUTOK Tayly3i CKOTapCTBa IOB’s3aHUM 3
MPUPOTHO-KITIMATUIHAMH T2 eKOHOMIYHIMHU YMO-
BamMH (YHKI[IOHYBaHHS 3€MJIi, Ji€ OCTaHHS € OC-
HOBHHM JDKEpesoM KOpMOBHUPOOHMIITBA [3].

HayxkoBii mepekoHaHi B iCHyBaHHI B3a€MO-
3B’SI3Ky TTOPOJIM BETTUKOI poraToi Xyao0u 3 yMoBa-
MM JIOBKIJUIS, a TOUHIIIIE TOE€IHAHHI «T€HOTHUII-CE-
pENOBHIIE», SIKE CIPUSE TPOSBY TCHETUYHOTO
MOTEHIIany TBapHUH. YCTAHOBJICHO, II0 B OJHUX
yMOBax OJiHI ¥ Ti caMi T€HOTHUIIM MOXYTh OyTH
KpaIiMH, a B iHIIUX — Tipmumu [4].

AHaJi3 reHe3ncy 4opHO-Psi00T MOPOAU BEIH-
KOi poraroi xyJo0ou B YKpaiHi JaB 3MOT'Y BCTaHO-
BUTH T 3B’s13kM 3 xynoOorw Himewuunu, Higep-
naugis, Kawmammu, Ecrowmii, Jluteu, CIIIA [5-8]
i OOIPYHTYBaTu CBOEPITHHUU THUI TBAapHH, KU
chopMyBaBCsl B PI3HHX MPHUPOTHO-KIIMATUIHUX
30Hax Halloi KpaiHH, Ta CTaB OCHOBOKO JUIsl CTBO-
PEHHS BITYM3HSHOI YKPaiHCHKOT YOPHO-PsiOOT MO-
JIOYHOT MOPO/IU. 3aCBIUEHO, 10 HA MePioj] anpo-
Oarii ykpaiHChKOT YOpHO-PsI00T MOJIOYHOT TOPOAH
JIo 11 CKJIay HaJeKald TPH BHYTPIIITHBOIIOPOIHI
(LeHTPaJIbHO-CX1THUH, 3aXiMHUN 1 TMONICHKHIA) i
TPH 3aBOJICBKI TUNH (KUIBCHKUI, 3axiHUI 1 TO-
sicekuit) [9]. OCHOBHOO BIJIMIHHICTIO THIIIB OyIia
MaTepUHChKa OCHOBA, a TAKOXK MPUPOTHO-KIIiMa-
TUYHA 30HA SK apeayl PO3MOBCIOMKCHHS XylT00u.
BcraHoBieHo, 110 KOPOBH IEHTPaIbHO-CXiTHOTO
THUITy, BUBEJICHI Ha OCHOBI CXpEIyBaHHSI CUMCH-
TaJIbChKOI 1 TOJUIAHACHKOT Xy[A00U 3 IUIAHUKAMU
TOJIITHHCHKOT, Ha Tepioj anpooariii Majiu cepe-
HIl HaJil 3a nakramio 6680 Kr; 3axiJIHOTO THILY,
CTBOpEHI Ha OCHOBI MMOEIHAHHS TOJUTAHIU30BaHOT
YOPHO-psi001 XymoOu 3 OyrasMu TroOJIITHHCHKOT
MOPO/IM €BPOTEUCHKOT 1 aMEpUKAaHCHKOI Celek-
1ii — 5847 Kr; MONiChKOTO THITY, OJEPIKAHOTO 3a
CXpelllyBaHHsS KOPiB OIJ0royioBoi  yKpaiHCHKOT
nopoan 3 OyrasMu TONIITHHCHKOI TMOPOAM —
5490 xr [9,10]. KopoBu CTBOPEHOTO JIEIIIO Mi3HIIIIe
MiBJIEHHOTO BHYTPILTHBOTIOPOTHOTO THITY, B OCHO-
Bi SIKOTO CXpEHIyBaHHS KOPiB YEPBOHOI CTEMOBOI
3 OyrasiMM TOJIITHHCHKOI TIOPOJIU, MAJI CepeHi
Hai# 3a nakraiio moxaa 6000 kr [11]. J{st xymo-
OM IHIIMX BHYTPIITHHOMOPOIHUX Ta 3aBOJICHKUX
TUMIB Ii€] MOPOAN TPUTAMaHHA aHAJOTiYHA JIU-
(epeHmialis TPOAYKTUBHOCTI, sSKa OO0yMOBIICHA

CHAJIKOBICTIO BHUXIJHUX OaThKIBCHKUX IOPIJ Ta
apeanoM po3BefieHHA. OTe, KpiM TeHOTHUITY, BHU-
pilianbHe 3HAYEHHsI y MPOSIBI TOCIONAPCHKO KO-
PUCHUX O3HAaK XyI0OHW Ma€e TPUPOJHO-KIIMaTH4-
Ha 30Ha 3 11 TEMIIEpaTypPHUM PEXKUMOM, CKJIAIOM
IPYHTIB, BOJOTICTIO, KOPMOBHUPOOHHUITBOM. Y
3B’SI3KY 3 IIUM JIOLJILHO 30CEPEUTH YBary Ha BU-
POOHHMIITBI MOJIOKA Bijl KOPIiB THUX TIOPiJ, SIKI Haii-
OLITBII aJanTOBaHI Ta aKJIIMaTU30BaHi 10 IPUPOAH
peTioHy, BIIMOBHBIIKCH BiJi PO3BEJCHHS TBApUH
BIZIKPUTOIO TOMYJISIIEI0 Ta TIOCTIHOTO 3aTydeH-
HS IMIIOPTOBAHOTO TOTOJIIB’ 5.

[NopiBHsITBHMIA aHAI3 MOJOYHOI MPOTYKTHB-
HOCTi KOpiB YKpaiHCBKOi YOpPHO-psi00T MOJOYHOT
Ta TOJIITHHCHKOT TOPiJ], MaTepiB SKux OyJo 3aBe-
3eH0 B yMoBH [liBiHs YKpainu 3 iHIIMX TPUPOJI-
HO-KJTIMATUYHUX 30H, 3aCBiJUMB NPaBUILHICTH
TaKoro IMiaxoay. BcraHoBieHO, 10 Hafiil KOpiB
yKpaiHChKO1 YOpHO-Psi00i MOJIOYHOI TOPOAM J0-
4ok 28 OyraiB 9 reHeasyoriyHux JiHIH 3a mepiry
JIaKTaIliio BapitroBaB Bij 5786 mo 8816 kr, a ro-
JIITHHCHKOI TOPOaH, 1040k 32 OyraiB 7 reHeano-
TYHUX JTiHIHA, B TAKUX CaMO YMOBaX yTpHUMaHH:I
— 2298-8100 xr. Haniii xopiB ykpaiHCBKOI 4Op-
HO-Ps1001 MOJIOYHOT ITOPO/IH, TTOPIBHIOIOUH 3 TX Ma-
TepsiMU, 30UTBIIMBCS HA 773 KI, BOAHOYAC TOJIII-
THHCBHKOI mopoau 3HM3MBCS Ha 321 kr. OTxe, 3
JIBOX JIOCHI/DKYBAaHUX TOPIA HaWBAAIIION ISt
posBeneHHs B ymoBax [TiBnHs Ykpainu cinij BBaxa-
TH YKpaiHChKY YOpHO-psA0y MoouHy ropoay [12].

[linTBep/KYIOTh  BIUIUB  MPHUPOJHO-KITIMa-
TUYHUX YMOB Ha MOJIOYHY TNPOAYKTHBHICTH XY-
00U ¥ naHi AOCHIKeHb 1HIINX HAyKOBIIB, SKi B
ymoBax JlicocTenoBoi 30HU JOCHIIKYBaIH MPO-
SIB TCHETHYHOTO IOTEHINay TBApHH JEKUTBKOX
HOpiJl 1 BUSBWIIM, IIO KOPOBU IJIEMIHHHX CTajl
[MonTaBuMHM TIEPEBUIIYBAIN CEPEIHI TTOKA3HUKH
IUIEMiHHUAX TOCIIOJAPCTB YKpaiHU 3a HaJ0eM Ha
289 kT, 32 HE3HAYHOI MepeBaru 3a MOJIOYHUM >KH-
poM i Ginkom. Buxia tenst va 100 xopiB y rmie-
MIHHHAX TOcmonapcTBax I[lonTaBIIMHM CTaHOBUB
85 rosie mportu 80 romie o Ykpaini [13].

Jnst 3amoOiraHHs BTpaTaM IOPiA CiTbCHKO-
TOCTIOIaPChKUX TBAPHH B yMOBAX Cy4YacHOT 3MiHH
KJITIMaTy cilii epeKTUBHIIIE BUKOPUCTOBYBATH pe-
CYpCH B THX NPUPOTHO-KIIMATUYHUX YMOBaX, JIO
SIKHX BOHM HaWOUIBII a[aTOBaHi Ta B SIKUX TPO-
SIBIISIFOTH CBilf TEHETUYHO OOYMOBIICHHUH MOTEHIII-
an. 3apaszom 30nu [lomices ta Jlicocreny Ykpainu
OCTaHHI POKH TCIUTIIIAIOTh IBU/IIIE, HIXK CTEIOBI
perionu, a xniMarnaHi ymoBH [liBnennoro Cremy
B HE/IaJICKil MepCreKTHBl MaTUMYTh PUCH Cydac-
HHUX CyXHX cyOTpomikiB [14]. JloBeneHo 3B’s30K
OKpeMHX KIIMaTHYHHX YWHHUKIB, HacamIiepes
TEMIIepaTypy IOBITPs, 13 3aXBOPIOBAHICTIO TBa-
PHH, BiITBOPHOIO 3/1aTHICTIO, BAPOOHHUIITBOM MO-
noxka [15].
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VY 3oni JlicocTeny VYkpainu, sika Mae Jemio
Kpaimy yMOBH JJIsi TBAPUHHHIITBA, BCTAHOBJICHO
HETaTUBHUI BIUJIMB CIIEKOTHOI, BUCOKOI TeMIIepa-
TYpH HABKOJMIIHBLOTO CEpPEIOBHINA HA MOJIOYHY
Ta M’SICHY ITPOLyKTUBHICTH BEJTUKOT pOraToi Xy/I0-
ou [16].

J1i1s1 3an06iraHHs HEraTUBHUM HACIIiKaM 3Mi-
HU KJIIMaTy po3po0JieHO JOCUTh 0araro 3aco0iB
1 METOJIB, OJIHAK Y TBAPHHHUIITBI BILTUB Pi3HUX
MIPUPOIHO-KITIMATHYHUX YMOB YKpaiHU Ha TIPOSIB
rOCIOJIaPChKO KOPUCHUX O3HAK BEJIMKOI poraroi
XyZ00H, 0COOJUBO HAHPO3MOBCIOHKEHIIIOI YKpa-
fHCBbKOT YOPHO-PsA00i MOJIOYHOT MOPOIH, 3aNIUIIIA-
€THCSI HEJJOCTATHLO BUBUCHHM.

Merto10 nociinmenHs Oyo MOPIBHSIHHS TOC-
MOJJAPChKO KOPUCHUX O3HaK XyloOW yKpaiHCHKOT
YOPHO-PsI00i MOJIOYHOI OPOIU — cy0’€KTIB TIe-
MiHHOT cripaBH y TBapuHHUITBI Jlicocremny, Ctemy
i [Momiccst Ykpainu 3 ycTaHOBJIGHHSIM CITiBBiZIHOC-
HOi MIHJTUBOCTI OKPEMHUX O3HAK Ta BH3HAYCHHIM
NPUPOTHO-KITIMATUYHOI 30HU, Jie Xyao0a Jocii-
JUKYBAHOI TOPOAM MOXKE HPOSIBISITH HaNUBUILY
MPOAYKTUBHICTD.

Marepiaj i meTonu nocjinkenns. BuBueH-
HSl TOCTIOZIAPCHKO KOPUCHUX O3HAK XyH0OH YKpa-
{HCHKOT YOPHO-PsIO0T MOJIOYHOT TTOPOIU TTPOBOH-
JIM 34 JAHUMH KUIBKICHUX 1 AKICHUX IMOKA3HUKIB
Cy0’€KTIB TUIEMIHHOI CIIPaBH y TBAPHUHHHUIITBI, a
Takok JlepaBHOTO peecTpy cyO’€KTiB IUIEMiH-
Hoi cripaBH y TBapuHHUITBI 32 2018 pik [17]. dns
MPOBEJICHHS aHaJi3y IJIEMIHHI CcTaja 3rpyIyBa-
I 3a 00nacTsAMM, SIKi HaJIeKarh A0 BiAIOBIIHOI
MPUPOJTHO-KIIIMAaTUYHOT 30HH YKpaiHH 3TiJHO 3
reorpadiuHuM moiiom Teputopii. Y 3oHi Jlico-
CTeNy BpaxOBaHO JaHi Mpo xyao0y yKpaiHCBHKOT
YOPHO-Ps100T MOJI0YHOT TTopou 8 obOnacreii (Bin-
Hunpkoi, KwuiBcbkoi, IlonraBcekoi, CymchKofi,
TepHomniibebkoi, XapKiBChKOI, XMEIbHUIIBKOT 1
Yepracbkol) Ta 94 mieMiHHUX cTa, y 30H1 Cremy
— 6 oGOnacteit ([uinponerpoBchkoi, JlOHEIBKOT,
3amopi3ekoi, KipoBorpanacekoi, MHKOJIAiBCHKOI,
Opecwkoi ) Ta 17 miueminHUX cTaj, B 30H1 [ostic-
cs1 — 6 obnacteit (BonuHcbkoi, JKutoMupcehkoi,
IBano-®pankiBchkoi, JIbBIBCbKOI, PiBHEHCHKOT 1
Yepniriepkoi) 1 53 ruteMinHuX cTaa. JociimKy-
BaJiM CEpe/IHINM Haaiil KOpiB CTaja, a TaKOXK KO-
piB-miepBicTok 3a 305 ni6 nmakTamii, Bik Ta XKHUBY
Macy TEJHIIb 3a MEPIIOro IUIiJHOTO OCIMEHIHHS,

YKUBY Macy TeJWIb YIPOIOBXK BHpOITyBaHH:. J{o
orpaIioBanHs B 30Hi JlicocTeny 3amydeHo AaHi
30817 xopiB IIEMiHHHX CTal, ceperd sSkux 8915
KOpiB-TiepBicTOK, 30HI Cremy — 3473 xopoBu i
1349 mnepgicrok, 3oHi Ilomiccs —15133 kopoBu
1 3637 mepBiCTOK. YpaxoBaHO MPOIYKTHBHICTH
13535 nereniB ta 27386 Tenump cTapiie OAHOTO
POKy. AHai3 3aJ€KHOCTI MK OKPEMHUMH TTOKa3-
HUKaMH{ TPOAYKTHBHOCTI BH3HAYAIH 32 BUKOPH-
CTaHHS KopeysmiiHoro aHamizy. OmnpaitoBaHHS
eKCIIEPUMEHTAJIbHIX JaHUX TPOBOIWIA METO-
JaMU MaTeMaTHYHOI CTaTUCTHKH 3ac00aMu IMpo-
rpamMHoro maketa «Statistika 10».

Pe3ynbraTu n0c/iakeHHs Ta 00roBOpeHHSsI.
JocnimkeHHsIMI BCTaHOBJIEHO, 110 KOPOBH yKpa-
{HCBKOT YOPHO-PA001 MOJIOYHOI TOPOAH, SIKi TIPO-
QYKyBaJIM MOJIOKO B PI3HHUX MPHUPOAHO-KITIMaTHY-
HUX 30Hax YKpaiHW, XapaKTepu3yBajuCs 3Hay-
HOIO mu(epeHITiaIlielo HAZ0 SK Y CEPeIHBOMY
0 CTafy, Tak 1 3a Mepry JjakTailito. HaiBurmmmii
CepeaHii Halii 3a JIaKTaIlil0 MajJl KOPOBU B 30HI
Jlicoctemy — 7334 kT, o Ha 242 1 1125 kr OinbIre,
HiX B Cremy i [lomicci (tabm. 1).

Boxrouac HaBiTH B OXHIN 1 TIH caMii KiiiMma-
THUYHIH 30H1 Xyn00a yKpaiHChKOT 4OpHO-psi001 MO-
JIOYHOI TTOPOAX HE KOHCOIIIOBaHA 32 OCHOBHOIO
O3HAKOI0 MOJIOYHOI MPOAYKTUBHOCTI — HAaJO€M,
IO MATBEPHKEHO KoedillieHToM Bapiallil 03HaKH,
a TakoXk MeXaMmu ToKa3HuKa. Y 30Hi JlicocTemy
€ TIEMiHHI CTaja 3 CEepPEeIHIM HAI0EM KOPIB BiX
5896 mo 8083 kr, TOOTO po3Max O3HAKH CTAHO-
BUTH 2187 kT, a kKoedinienT MinuBocTi — 11,6 %.
Y 30oni Cremy pi3HHLIA MK IPOAYKTUBHICTIO
TBapWH KpallluX 1 Tipumx cTaj me Outbina i cra-
HOBUTE 6382 KI 32 JOCHTHL BHCOKOIO MOKA3HMKA
koedinienra minnuBocTi (27,5 %). KopoBu nocii-
JUKyBaHHX TUIeMiHHUX ctaf Ilomices Tex xapak-
TEepU3yBaJIMCS 3HAYHOI TU(EPEHIIAII€I0 HAT00
(4825—-8130 kr) Ta BUCOKUM KOE(hIIIEHTOM HOTO
miamuBocTi (23,1 %). OTxe, Kpaimii YMOBHU IS
BHPOOHMIITBA MOJIOKa iICHYIOTH y 30HI JlicocTe-
Iy, OJHAK Yy KOXKHIH MPUPOTHO-KIIMATUIHIN 30H1
YKpaiHu peasibHO CTBOPUTH CTaja 3 BUCOKUM PiB-
HEM MOJIOYHOI MPOAYKTUBHOCTI, IMOTPIOHO JIHIIIE
3aJIi9TH Cy49acHI MeXaHi3MH MMPOTPECUBHOI TEXHO-
Jorii BUPOOHHUIITBA MOJIOKA. 3apa3oM HarOibI
BHCOKOIIPOIYKTHBHE CTaJ0 XyI0OM YKpaiHCBHKOI
YOPHO-pA00i TOPOAM 3 CepeaHiM HAJ0EM KOpiB

Tabmuus 1 — Hagiii kopiB y pisHUX NPUPOIHO-KJIIMATHYHHX 30HAX

[pupoHo-KiMa- CepenHiii Hamii, KT Hapniii xopiB-niepBicTOK, K&

THYHa 30Ha M+m V min-V max Cv,% M+m V min-V max Cv,%
Jlicocren 73344301,1 58968083 11,6 6982+309,1 5603-7884 12,5
Cren 7092+737,2 3389-9771 27,5 6962+625,1 4350-9636 238
TMomicest 6209+585,1 4825-8130 23,1 5764+677,6 4235-8307 28,8
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3a JIaKTaIiro Ha piBHI 9771 KT 3HAXOIUTHCS B 30HI
Cremy, 1€, SK BBa)KalOTh KJIIMATOJIOTH 1 HAyKOBII],
HaNOUTBII HECTIPUSITINBI YMOBH ISl BEAEHHS MO-
JIOYHOTO CKOTAapCTBa Yepe3 MpoliIeMu 3 KOpMOBH-
POOHUIITBOM 1 TETJIOBUM CTPECOM.

Bin xopiB mepmioi sakrtarii HalfMeHITy Kilb-
KicTh MOJIOKa oxepskaHo Ha [lomicci — 5764 kT, 3a
Maibke OTHAKOBOI MOTO KITBKOCTI y JBOX I1HIIUX
TOCITIHKyBaHUX 30HaX (6982-6962 kr). Bommowac
y KOPiB-TIEPBICTOK, SIK 1 KOPIB OCHOBHOTO CTa/1a, BU-
SIBIICHO JOCUTH 3HAYHI MEX1 BapitOBaHHS HAJIO0 3a
JIAKTAIIIO, SKI IIBU/IIE MOKHA OOTPYHTYBATH Bia-
MOBITHIMH YMOBAaMHU yTPUMaHHS 1 TOMIBII XynoOu
B TOCTIOJAPCTBAX, HI’K BIUTUBOM MPHUPOAHO-KIiMa-
TU9HOI 30HU. HaitBummii Hazii 3a 305 ai6 mepmoi
JaKTaii Maju KOPOBH B MPUPOXHO-KITIMAaTHIHIN
301 Crenmy — 9636 KT, e TakO)X BUSBIEHO CTana
3 HAWHWKYAM piBHEM NMPOAYKTHBHOCTI. Taka TeH-
JIEHITIS aHAIOT1YHA 13 CePETHBOI0 IPOTYKTHBHICTIO
KOpIB TUIEMIHHUX CTa[ Ii€i 30HU. 3 OISy Ha KO-
e(dimieHT MIHJIIMBOCTI O3HAKH, sIKUi B 30HI Cremy
cranoBuB 23,8 %, a Ilomices — 28,8 %, MoxkHa 3po-
OWTH BUCHOBOK IIPO HEOMHOPITHICTH CTal 3 MOX-
THBICTIO GOopMyBaHHS MepeKi BUCOKOIIPOIYKTHB-
HUX TOCMOAAPCTB 32 MPABUIBHOTO TEXHOJIOTTYHOTO
PO3B’s13aHHS Li€T TPOOIeMHU.

Ilopsin 3 MOJOYHOIO TPOAYKTHBHICTIO, HE
MEHIII BarOMMM YWHHHUKOM YCIIIITHOTO BeIEHHS
rajry3i MOJOYHOTO CKOTapCTBa € BIATBOPHA 37ar-
HICTH KOPiB, B OCHOBI SIKO1 — IIIOpiYHE Omep KaH-
HS TENATH Bl KOpoBU. Bik Tenmuip ykpaiHCHKOT
YOPHO-PA001 MOJIOYHOT TOPOY 3a MIEPIIOTO T I-
HOTO OCIMEHIHHS 3aJIe)KaB HE JIUIIE BiJ MPUPOA-
HO-KJIIMaTUYHOI 30HA YKpaiHu, U Bi parlioHaTb-
HOTO PO3MIIICHHSI T4 TEXHOJIOTIYHOI OCHAIIICHOCTI
TOCIoZiapcTBa B KOHKPETHIN 30HI. BpaxoByroum
cepenHi MOKa3HUKH, y HalOLIbII paHHBOMY BiIll
— 477 nib, meprie IUTIIHE OCIMEHIHHS TEIHIlh
YKpaiHCBhKOT YOPHO-PsI001 MOJIOYHOT ITOPOIH TIPO-
BoIUTHCS B 30HI Ctemy (Tabm. 2).

Tenumi 30n Jlicocremny i [omicest xapakrepu-
3yI0ThCs MOBIMM Ha 16 1 40 gi6 BikoM TIepiioro
OCIMEHIHHS, TIOPIBHIOIOYX 3 BUPOIIEHUMH Y 30HI
Creny. Ilomicpka mNPUPOTHO-KIIMATUYHA 30HA
HE CIpHi€ IHTEHCUBHOMY BHKOPHCTAaHHIO XyIO-
O0u yKpaiHCBKOI 4OpHO-Psi00T MOJIOYHOI MOpPOIH,
OCKUTBKH B IIMX YMOBAaX CEpPEeAHii BIK MEPIIOTO
OCIMEHIHHS TeIHIs OyB HAMBUIIMHA CEpPEea TOCITi-
JUKyBaHHX 1 craHoBUB 517 mi6. 3apa3oM y KOX-
HIl TPUPOAHO-KITIMATHYHINA 30HI MOKHA KOHCOJTi-
JyBaTH TOPOJY 32 LI€I0 CENEKIIHHOI0 03HAKOIO,
BpaxOBYIOUM BEPXHIO MEXY IOKa3HuUKa. Haii-
OUIBIII HEKOHCOIIZOBAHI CTajga 3a BIKOM TEIIHIlb
3a TIEPIIOTo OCIMEHIHHS 3HaXOAAThCs B Crermy, ae
PI3HHUIA MK TOKa3HUKaMH KPAIIKX 1 TIPIINX TOC-
mojiapcTB cTaHoBUTH 150 mi0.

BpaxoBytoun TicHMIl 3B’SI30K BIKy TEJIHIb 3a
MIEPIIOTO OCIMEHIHHS 3 iX JKHBOIO Macol0 B IICH
Tepioj, MpoaHaIi3yBajH If0 03HAKY, 1 HE BUSBUIM
3HAYHOI mudepeHiaii moKa3HuKa cepel] TBApHH
PI3HUX MPUPOAHO-KIIMATHYHUX 30H. Y CEPEIHbO-
My TENUIb YKpPaiHChKOI YOPHO-psI00i MOIOYHOI
mopoan B 30Hax Jlicocremy, Cremy 1 Ilomiccs
BIIEpIIE OCIMEHSUTM 3a JOCATHEHHS HUMH >KUBOI
Macu 385-391 kT, 0 3acBiguye TOTPUMAHHS pe-
KOMEHJIOBaHUX TapaMmeTpiB Il mopoau. Bomxo-
Yac yCTaHOBJIEHO, IO TEIHWIb y TOCIOAapCTBax
30U Cremy BIEpIIe OCIMEHSIOTH 3a KHUBOI MacH
391 xr y Bimi 477 ni6 (15,6 mic.), a Jlicoctemy i
[Tomiccst — 3 AemIO MEHIO0 KUBOIO Macoro (385
1 387 Kr BIAMOBITHO), OMHAK CTAPIIAM BiKOM I€p-
moro ocimeHinus (16,9 1 16,2 mic.). MOXIHBOCTI
CeJIEKIIIT 010 ITIABUIIEHHS )KUBOT MACH TEIHIb 3a
MePIIOTro OCIMEHIHHS Ta GOpPMYyBaHHS OJHOPIIHIX
CTaJ y KOHKpETHIH NMPHUPOIHO-KIIMATHYHIN 30HI
oOMeKeH1 3 Oy Ha HU3BKI KoedilieHTH Bapia-
ii mokazuuka (2,7-3,3 %). 1lg o3Haka kparie mif-
JABaTHIMETHCS MOKPAIIEHHIO 3aBISKH CTBOPEHHIO
TBapMHAM HAJEXKHUX YMOB yYTPHUMaHHS 1 TOZIBII
BITPOJIOBX BHUPOIIYBAaHHS, HI’K METO/IIB CENEKIIii.

Tabmuus 2 — BiaTBopHa 31aTHICTHh KOPiB YKPaiHCHKOI Y4OPHO-Psi00i MOJIOYHOT MOPOAM B Pi3HUX MPHPOIHO-KIIMATHYHUX

30HaX
s PE— . [MpupoxHO-KIiMaTH4HI 30HU .
Jlicocten Cren IMomices
Bix menuuyv 3a nepuiozo ocimeninns, 0io

M+m 493+8,1 477+17,8 517+16,1

V min-V max 458-517 390-540 456-565

Cv,% 4,7 9,9 7,6

Kuea maca menuus 3a nepuio2o ocimeninns, K2

M=m 385+3,7 391+4,9 387+4,7

V min-V max 369-404 370-409 373-403

Cv,% 2,7 33 3,0

Tpuesanicmy cepsic-nepiody, 0io

M+m 126+7,5 125+12,5 106+13,5

V min-V max 99-156 60-159 78-165

Cv,% 16,8 26,4 31,2
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JloBeneHo, mo TPUBAJICTh CEPBIC-TIEPiONy Y
KOpiB TPHOX NPHUPOTHO-KIIMATUYHHUX 30H YKpa-
iam 3miHtoBanack Bim 106 mi6 y rocrmomapcTBax
3ouu llomices mo 126 mi6 — Jlicocrerry, Ha Tia-
CTaBl 4OT0 3p00JIEHO BUCHOBOK PO MOXKITUBICTH
MIOPIYHOTO ONEP KaHHS TEIATH Bl KOPOBH, XOUa
TaKa TeHJICHIIiS He y3TOKYETHCS 3 1HIITIM TI0Ka3-
HUKOM BIATBOPHOI 34aTHOCTI — BUXOMIOM TEIIAT Ha
100 xopiB, sikuit Ha [lomicci craHoBHB 81 TONOBY,
y Cremy — 82 i Jlicoctenmy — 79 romiB. JloBene-
HO BHYTPIIIHBOIIOPOAHY Ta MIKCTaJHY DPI3HHIIIO
3a UM TTOKA3HHUKOM, SIKa Ja€ 3MOTY MPOBOIHUTH
edexTHBHUI 100ip TBapWH y KOXHIH TPUpPOJ-
HO-KJTIMaTUYHIH 30Hi.

OmiHioBaHHS Xy[IOOM yKpaiHCBKOi 4OPHO-pSI-
060i MoOuHOi MOPOAM PI3HUX MPUPOFHO-KITIMA-
THYHUX 30H OyJI0 O HE MOBHUM 0€3 aHaJi3y pOCTy
MOJIOJHSKY BIIPOJIOBX BHUPOIIYBaHHS. 3TiTHO 3
OTPUMaHMMH{ AaHUMHU (Taln. 3), Tenwii JOCi-
JDKYBAHOI TIOPOJTH, SIKUX PO3BOASTH Y TPHOX MPH-
POMHO-KTIMATUIHUX 30HAX, Maike HE PI3HIINCH
3a KHBOIO MAacor y 6—MIiCSYHOMY BIiIli, OCKiJIb-
KU 1X CepelHi MOKa3HUKU 3HAXOIWINCS Y MexXax
178-182 kr i BigmoBigaM peKOMEHIOBAaHUM Ha-
YKOBISIMH LIJIOBHM IIapamMeTpaM MOpOAH Yy Lel
BIKOBHH TIEpioj.

Momnonusak tuiemiaHEnX cran Jlicocremy i
Cremy XapaKTepu3yBaBCs HE3HAYHUM BapitOBaH-
HSM I[HOTO TTOKA3HWKA 32 HU3BKOTO KOe(iIli€HTa
MmirnuBocTi (3,5 1 3,1 % BiAMoOBiIHO), THMYACOM
y 30H1 CTemy pi3HUI 32 )KHBOIO MAacCOI0 TEIIHIb
MDXK Pi3HUMH CTaIaMH CTaHOBMIIA 55 KT. Y Bimi 12
Ta 18 MicsAiB TenuIi, BUPOIIEHI Y PI3HUX MpPH-
POMHUX 30HAX, JOCTOBIPHO HE PI3ZHUIIUCS 32 KU-

BOIO MacoI0, OIHAK CTYITIIHb PO3BUTKY O3HAKH OyB
JIeTIo KpammuM y xynoou 30au Cremy. OTxe, 10-
TIPH iICHYIOUY BHYTPIITHBOIIOPOJIHY Ta MIKCTaIHY
PI3HHIIIO )KMBOI MacH TEJHIb Pi3HOTO BIKY Ta IIPH-
POIHO-KIIMATUYHOT 30HU, MOXKHA CTBEPIKYBaTH
po (YHKIIOHYBAaHHS y OLIBIIOCTI TOCHOAAPCTB
HaJaro/KeHOi CHCTEMH KOPMOBHUPOOHHTIIBA, SKa
3a0e3redye qOCTaTHIM piBEHb TOIBII MOJOIHIKY.

[IpakTHKOIO TBapHMHHHIITBA JIOBEJIEHO e(eK-
THUBHICTH CeJIEKIII 3a OOMEXKEHOI KIUIBKICTIO
TOCIOJAPChKO KOPHCHUX O3HAK. Y MOJOYHOMY
CKOTapCTBI HaWaKTYaJbHIIIUM € TUTAHHS ITiJBHU-
IIEHHS MOJIOYHOI MPOXYyKTHBHOCTI Ta 1000py KO-
piB-niepBicTOK. byno BH3Ha4eHO 3B’SI30K HAAOIO
KOpIB 3a MEpUly JIAKTalil0 3 KUBOIO Macoio Te-
JUTE y Biri 6, 12 1 18 MicsI1iB, a TAKOXK MiX BIKOM
1 )KMBOIO MaCOI0 3a TEPIIOTO TUTITHOTO OCIMEHIH-
HA. YCTaHOBJIEHO, IO 3B’S30K MK HAJOEM KOpIB
YKpaTHCHKOT 4OpHO-Psi00T MOIOUHOT MOPOIHN yCiX
MIPUPOJHO-KIIMATHYHAX 30H Ta XHUBOIO MAaCOIO0
TENUIh JOCTIIKYBAaHOTO BIKY MONATHUM, a IS
xymobu Crerry — 11e i qoctoBipHuii (Tadm. 4). He-
3Ba)KAIOUM HA JOMATHUU 3B 30K MIXK ITOCIIIKY-
BaHMMH O3HAKaMH, H00ip Tenuip y 30H1 JlicocTe-
Iy 3a JKMBOIO Macor y Bimi 12, 18 i, ocobmuso,
6 MICAILIB HE MaTUME ITO3UTHUBHUX HACIIAKIB IS
MiJBUIIEHHS MOJOYHOI TPOAYKTHBHOCTI KOpiB
nepmoi JakTamii yepe3 HU3bKi, ab0 CepeaHbOro
piBHs KoedinienTn kopessmnii (+0,086 ... +0,486).

CyTTEBY KOPEIAIII0 MIX TOCHIKYBAaHUMHU
03HaKaMH, KpPiM «HaIii — KuBa Maca y BiIli 6 Mi-
CAIIBY, BUABIEHO It Xymobu [lomices, mo mae
MiJCTaBH AOOMpATH TEMUIh 3a )KMBOIO MAcoio y
Bimi 12 1 18 MicamiB 1 B TaKu# criociO mmiJaBHIIM-

Tabmuns 3 — JKuBa Maca Teaunb y pi3HUX NPHPOTHO-KIIMATHYHHX 30HAX

Bik. mic . [TpuponHo-KIiMaTHYHI 30HH ‘
T Jlicocren \ Cren [omnices
6
M=£m 182+2,23 179+7,17 1784228
V min-V max 173-189 145-200 173-185
Cv,% 3,5 10,6 3,1
12
M=£m 31545,75 321+11,43 303+6,44
V min-V max 292-344 270-370 285-326
Cv,% 5,2 9,4 52
18
M=£m 424+5,54 434+13,44 417+12.4
V min-V max 405-450 370-480 385-463
Cv,% 3,7 8,2 7,3

Tabmuus 4 — KoedinienTn kopensinii Mizk Ha0€M KopiB-nepBicTOK Ta iX JKHBOIO MACOI0 Y IepioJ BUPOIIYBaHHSI,
3a MepuIoro ociMeHiHHA i BIKOM mepuioro ociMeHiHHs

Hapiii — )xuBa Maca y nepios BUpOLTYBaHHS Hapiit
IIpuponHo- p
KIIIMaTH4YHi 30HHA 6 wmic. 12 wmic. 18 wmic. BIK TICPILIOro KHBA Maca 34 1ep-
OCIMEHIHHS IIOTO OCIMEHiHHS
Jlicocren +0,086 +0,486 +0,398 -0,632 -0,557
Cren +0,851** +0,947** +0,825** -0,810%* +0,121
Tomicest +0,059 +0,618 +0,943* -0,587 +0,703

IMpumirka: ¥*P>0,95; **P>0,99.
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TH HaOiid KOpiB meprmnoi yakrarmii. Bik Temnums 3a
MEePIIOTO OCIMEHIHHS MaB JIOCTAaTHHO BHUCOKHIA
BiI'€MHUN 3B’S30K 3 HAJIOEM KOPIB-TIEPBICTOK
yCiX JTOCITIDKYBAaHUX IPHPOTHO-KITIMATHIHUX
30H YKpaiHH, 3a TOCTOBIPHOI KOpesIii y Xyao0u
3oun Cremy (-0,587... -0,810, P>0,99). Lle mix-
TBEPIKY€E HEOOXiTHICTh MPAaBUIHHO BUPOIIYBaTH
TETUITh IS TOTO, 00 He BTpavaTd MPHOyTOK Bija
MOJIOKA.

3B’S130K MK HA/J0EM KOPIB-NIEPBICTOK 1 JKHU-
BOIO Macoi0 TENWIb 3a IMEPIIOTO OCIMEHIHHS Y
PI3HUX MPUPOTHO-KIIMATHYHUX 30HAX MaB Pi3HY
CIIpSIMOBaHICTh: y 30H1 JlicocTenmy OyB Bif’ eMHUM
1 cepemHbOTO piBHA, a B 30HaX Cremy i [lomices —
nopatauM. Onnak came B CTenoBiH 30HI, A€ BxKe
c(hOpMOBaHO MOMYJISAIIIO 3 IOCUTh BUCOKOIO JKH-
BOIO MAacor0 i piBHEM MOJIOYHOI TIPOTyKTHBHOCTI,
J1001p 3a KUBOIO Macoro 3a MEepPIIOro OCIMEHIHHS
HE CIPHUSATHME CYTTEBOMY IiJABHIIEHHIO HAaJIOI0
KOpiB-TiepBicTOK. HalBnamimmmM momioamit 100ip
Oyne B 30Hi [lomices, 1e BUSBICHO BUCOKHI KOE-
¢irieHT Kopensii Mi>k BKa3aHUMH BHIIC O3HAKA-
mu (+0,703).

BucnoBku. JloBeneHo pi3HHUN MPOSB TOCTO-
JTAPCBKO KOPHUCHUX O3HAaK XyJOOM YKpaiHCHKOi
YOPHO-PsA001 MOJIOYHOT TOPOAX 3aJIEKHO BiJI TPH-
POMHO-KTIMATUYHOI 30HU ii po3BereHHSI. BomHo-
Yac pi3HUIA MK MOKa3HMKaMH TPOTYKTHBHOCTI
TBapWH TUIEMIHHUX CTaJI OJHI€T KJIIMaTHIHOT 30HH
MOJKE TIEPEBHUIIYBaTH PI3HUIIO CEPeqHIX IOKa3-
HUKIB M 30HAMHU.

YcTaHOBIEHO, MO0 HAaWBWIIMKA CcepenHiil Ha-
IIA 3a JIAKTAIlI0 Majld KOPOBU IIIEMIHHUX CTaj
3ouu Jlicoctemy — 7334 kr, mo Ha 242 1 1125 kr
OinpIIe, HDXK IPUPOAHO-KIIMAaTHYHUX 30H Crermy
i [Tomiccs. HaliMeHIry KiTbKiCTh MOJIOKA BiJ] KO-
piB-niepBicTok oxepkano Ha [lomicci — 5764 kr 3a
MaiKe OHAKOBOi HOTO KiTBKOCTI y JABOX IHIITHX
JIOCIIPKYBaHUX 30HaX (6982-6962 kr). Bussie-
Hi MeXi BapifoBaHHS HAJIOI0 KOPIB-TIEPBICTOK 3a
JIAKTAII0 MOXXYTh 3aJIe)KaTH BiJ] TEXHOJOTIYHUX
MiIXOMIB 0 BHUPOOHMIITBA MOJOKAa, OCOOIHMBO
PiBHS TONIBI, IO /A€ MiACTaBy A (POPMYyBaHHS
MepeKi BUCOKOTIPOAYKTUBHUX cTan y Cremy i Ha
[Tomicci 3a CTBOpPEHHS HAJIEKHUX YMOB BHPOIILY-
BaHHS 1 TOMIBII XyIOOH.

YcTaHOBIIEHO, IO TEJNHIb KJIIMAaTUYHOI 30HU
Crerry BHepiie 0CiMEeHSIIOTh 3a )KUBO1 Macu 391 kr
y Bimi 477 ni6 (15,6 mic.), a Jlicocteny i Ilomic-
Cs — 3 JIeI0 MEHIIOIO XKIBOIO Macoro (385 1 387
KT, BIJITOBITHO), OTHAK ITI3HIIIAM BiKOM TIEPIIOTO
ocimeninng (16,9 1 16,2 mic.).

JloBeieHO HECYTTEBY PI3HHIIO MIXK >KHBOIO
MacoI0 TEJIHIb y TOCTIOAPCTBAX JOCIIIKYBAHUX
MPUPOIHO-KITIMAaTHIHUX 30H y Bimi 6, 12 1 18 wmi-
CSAIIIB 3 TSHACHITIEIO IEPEBary, OJHAK HETOCTOBIP-
HOi, MonoHAKy 30HM Cremy y 12- Ta 18-micsu-

HOMY BiIli HaJT POBECHUKAMH 1HIITNX KIIMAaTHIHUX
30H YKpaiHU.

Busnauenuii 38’30k MK HaJTOEM KOPiB YKpa-
THCBKOI 4OpHO-PsI001 MOIOYHOT TOPOAN YCiX MPH-
POAHO-KJIIMAaTHYHHX 30H Ta YKUBOIO MACOIO TEJIHIIb
y Bimi 6,12 1 18 MicsmiB OyB momaTHUM i 31e¢01Tb-
IIOTO CepeTHhOro, a0 BUCOKOTO piBHA. BogHOUac
BUSIBJICHO BHCOKI BiJI €MHI 3HaUEHHSI KOC(Illi€HTIB
KOPEJIAIT MiJK BIKOM IIEPIITOTO OCIMEHIHHS TEJIHIh
Ta HAI0EM KOPIB-MIEPBICTOK B yCIX AOCHTIKYBAaHIX
npupoAHo-KiIiMaTnyanx 30Hax (-0,587...-0,810)
3a IOCTOBIPHOTO iX 3HA4YEHHS y Xynoou 30HU Cte-
my. HaiiBnamimmmM 106ip KOpiB 3a )KMBOIO Macoro
3a TIEPIIOTO OCIMEHIHHS JUTS TiABUIICHHS iX Ha-
JIOF0 TIepIoi JakTarii oyae B 30Hi [lomices, ne Bu-
SBJICHO BUCOKHH KOe(illi€HT KOPETAIii MiXK BKa3a-
HuMU Bute o3Hakamu (+0,703).
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Binsinme NpHPOJHO-KIMMATHYECKOH 30HBI HA
NMPOAYKTHBHOCTh CKOTA YKPAUHCKOW YepHO-NecTpoi
MOJIOYHOIi OPO/bI

Boiitenxo C.JI., Cunopenko E.B.

JlaHHBIE WCCIIEZIOBAaHUI CBS3M IPHPOJHO-KIMMATHYe-
CKHX 30H YKpauHBI C XO3SHCTBEHHO IMOJIC3HBIMH NPH3HAKAMU
CKOTa Han0oiee MHOTOYUCIEHHOH B CTPaHe YKPAaHHCKOI dep-
HO-TIECTPOI MOJIOYHOH MOPOABI TTO3BOIMIN YTBEPXKIATh 00
3} (heKTHBHOCTH HCHOIB30BAaHUSI PECYPCOB B TEX YCIOBHSX,
K KOTOPBIM OHU Haubojee afanTHpOBaHbl M MOTYT NPOSIBIISITH
TEHETHYECKH OOYCIIOBJICHHBIN MOTEHIIMAN. YCTAHOBJICHO, YTO
B 30He JlecocTenmy KOpOBBI IUIEMEHHBIX CTaJ( 3a JAKTALMIO
npomsBonwn 7344 kr Monoka, uto Ha 242 u 1125 kr 60mb-
me, yeM B Crenu n Ha [lonecke mpy 3HAYNTENHHOM BapbH-
POBaHMH MPH3HAKA B TMPEeax Kax/0i KINMaTHIeCKON 30HBI
(Cv = 11,6-27,5%). He cnocobGcTBYeT BBICOKOH MPOTYKTHB-
HOCTH KOPOB HepBoi jakTanuu 30Ha [lonecws, rae ynoit co-
cTaBisn 5764 Kr, B TO BpeMs Kak B APYrUX KIMMAaTHYECKHX
30HaxX — 6982-6992 kr. Jloka3aHO, YTO IPOAOIKUTEIBHOCTD
CEepBUC-TIEPHOAA ¥ KOPOB TPEX HPHPOTHO-KINMATHIECKUX
30H YKpauHbl BappupoBaia ot 106 cytok Ha [lonecwe 1o 126
cyTok — JlecocTenu, HO HE COMIACOBBIBANIACH C BBIXOAOM Te-
nsT Ha 100 xopoB, koTopslii B [Tonecke coctaBuin §1 rososy, B
Crenu — 82 u Jlecocrenu —79 ronos. Tenok 30ub! CTenu oce-
MEHSIOT >kuBOH Maccoil 391 kr B Bo3pacte 477 cyTok, a Jleco-
creru u [Toneckst ¢ HECKOIBKO MEHBIIIEH )KIBOH Maccoi — 385
n 387 xr — B Bo3pacte 493 u 517 cyTok COOTBETCTBEHHO. Mex-
Ty TeJKaMHU Pa3INYHBIX IPUPOTHO-KIMMATHIECKHX 30H YKpa-
MHBI OTCYTCTBYET JOCTOBEpHas pasHHUIA 110 JKMBOM Macce B
Bo3pacte 6, 12 u 18 MecsLeB, HO CTENeHb Pa3BUTHUs IPU3HAKA
nocie 6-MeCsIIHOTO BO3PAcTa HeCKOJIBKO Jydie y ckota Crern-
HOH 30HBI. OGHapyKeHa MONOKUTETbHAS CBA3b MEXIY YI0EM
KOpOB TIEPBOIl TAKTAIMU BCEX MPUPOTHO-KIMMATHIECKHX 30H
U UX XHUBOW Maccoil B Bo3pacte 6, 12 u 18 mecsues, a Tak-
K€ OTpHUIIaTeNIbHAsI C BO3PACTOM TEJIOK PH MEPBOM OCEMEHe-
uu (-0,587 ... -0,810) ¢ mocToBepHO Koppensiueil y ckota
3oub! Creny. BuisBieH BBICOKHI KOI(QOHUIUEHT KOPPETAHI
(+0,703) mMexmy ®HUBOU Maccoil TENOK IPH MEPBOM OCEMEHe-
HHH U yI0eM TIepBOTENIOK B 30He [lomechs.

KiroueBble c10Ba: NpHPOTHO-KIMMATHYECKUE 30HBL,
YKpauHCKasi YepHO-IIeCTpas MOJIOYHAs II0pOfa, KOPOBEI,
YIOM, JIaKTaIys, )KUBasik Macca, IO0Ka3aTeln BOCIHPOU3BOJIH-
TEJILHOH CIIOCOOHOCTH, CEIEeKI[OHHBIC IPH3HAKH.

Copyright: Boiirerko C.JI., Cunoperko O.B. © This is an open-access o

The influence of the natural-climate zone on the
cattle productivity of Ukrainian Black-and-White Dairy
breed

Voitenko S., Sydorenko O.

It has been highlighted the data of researches as for the
influence of natural and climatic zones of Ukraine on display
of economically useful signs of the most numerous cattle
in the country like Ukrainian black-spotted dairy breed. It
was the grounds to assert the efficiency of resources use in
those conditions to which they are most adapted and have
genetically determined potential. It was found that cowsof
lactation breeding herds in the Forest-steppe zone produced
7344 kg of milk, which is 242 kg and 1125 kg more than in
the Steppe and Polissya regions due to significant variation
of the characteristic within each climatic zone (Cv = 11.6—
27,5%). The Polissya zone, where the animals' yieldwere
5764 kg, while in other climates 6982-6992 kg, does not
contribute to the high productivity of the first lactation cows.
It is proved that the duration of the service period in cows
of three natural and climatic zones of Ukraine varied from
106 days in Polissya to 126 days — Forest-steppe, but it did
not agree with the output of calves per 100 cows, which in
81 Polissya amounted to 82 and Forest-steppe — 79. The
heifers of the Steppe zone are inseminated with live weight
of 391 kg at the age of 477 days, and the Forest-steppe and
Polissya with slightly less 385 kg and 387 kg, respectively,
at the age of 493 days and 517 days. There is no significant
difference in live weight at the ages of 6, 12 and 18 months
between heifers of different natural and climatic zones of
Ukraine, but the degree of development of the trait after 6
months was slightly better in cattle of the Steppe zone. A
positive correlation was found between milk yield of first
lactation cows of all natural climatic zones and their live
weight at 6, 12 and 18 months of age, as well as negative calf
age at first insemination (-0.587 ... -0.810) with significant
correlation from the cattle of the Steppe zone. A high
correlation coefficient (+0.703) was found in cows between
live weight of heifers at first insemination and first lactation
in the Polissya region.

Key words: natural and climatic zones, Ukrainian
Black-and-White Dairy breed, cows, yield, lactation,
live weight, reproductive ability indicators, selection
traits.
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IlocTaHoBKa MPoGJeMH Ta aHAJI3 OCTAHHIX
AOCTimKeHb, Y MDKHAPOAHWX 1 HAIIOHAJTBLHUX
arpapHux Mporpamax MpiopUTETHUM 3aBIAHHIM €
30epeKeHHS TEHETHIHHUX PECYpPCiB TBAPUHHUIITBA
1 po3po0JIeHHs CTOCO0IB X €EeKTUBHOTO BHKO-

puctanus [1].
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VY MiKHApOAHHMX i HAI[IOHAJIBHKX arpapHUX Iporpamax NpiopuTETHUM 3aB/IaH-
HSIM € 30epe)KeHHs] TeHeTHYHUX PecypciB TBAPMHHUITBA i po3poOJIeHHs CII0Cc00iB
X e()eKTUBHOTO BUKOPHCTAHHS, aJ)Ke Y CBITI CHOCTEPIracThCs TEH/ACHLIIS 10 3MEH-
IICHHs MOPOHOrO CKJIaJy OZOMAIIHEHMX BHIIB TBapuH. ChOrOAHI KiHHI 3aBOIM
30UTKOBI, HE MAIOTh KOIITIB I PO3LIMPEHOrO BiTBOPEHHS, BIATAK CKOPOUYETHCS
HOTOJIIB Sl LIHHKX TIOPiX KOHEH, 30iHI0eThCs 3aranbHuil reHodonn. Mertoro no-
CIipKeHHs OyB aHalli3 Ta BUCBITJIEHHS CY4acHOTO CTaHy IUIEMIHHOTO KOHSPCTBA B
VKkpaiHi, XapakTepUCTHKa BITYM3HIHUX MOPi IUIEMIHHUX KOHEH, sKi € 6a3010 s
IIeMiHHOT pOOOTH Ta NPOTHO3yBaHHS 1X 3HAYEHHS y TIOPOJOTBOPHOMY IIPOLECI.

JUis aHamizy craHy pO3BHTKY KOHspCTBA B YKpaiHi Oyino BHUKOpH-
crano JlepaBHUH peecTp Cy0’€KTIB IUIEMIHHOI CIIpaBH Yy TBapHUHHUILTBI 3a
2005-2018 pp. i naHi O6araTopiyHUX AOCHIHKEHb I'ady3i KOHAPCTBAa YKpaTHH.
Jlns nociiukeHHsT BAKOPUCTAHO METOIM CHCTEMHOIO y3aralbHeHHs, rpadid-
HUi1, aHATIITHYHUH Ta NOPIBHIIBHO-CTAaTUCTHYHHH.

IIpoBeneHo aHami3 craHy pPO3BHTKY KOHspCTBa B YkpaiHi. JloBeneHo, 110 B
yMOBax TPHBAJIOi KPHU3H 3a OCTaHHI 14 pOKiB IJIeMiHHE KOHSPCTBO B YKpaiHi 3a-
3HAJIO CYTTEBOTO 3MEHIIICHHS YUCEIBHOCTI IIOTOJIiB 51, 3BY>KEHHSI IIOPOJTHOT CTPYK-
TYpH Ta 3MiHH (POPMH BIIACHOCTI.

Ha nouarok 2019 poky B YkpaiHi, 3a 1anuMu J{ep:KaBHOTO peecTpy cy0’ek-
TIB IJIEMIHHOI CIIPaBU y TBapUHHHLTBI, icHye 38 cy0 €KTiB 3 IIeMiHHOT poOOTH:
18 xoHe3aBoaiB, 20 MIEMIHHUX PEIPOAYKTOPIB.

Haii0inpuie moromiB’s IIIEMiHHUX KOHEH 30CEPEKCHO y CXITHHUX oblac-
Tsix Ykpainu: Jlyrancekiit, XapkiBcbkiit, J{HinponerpoBcbkiii, KipoBorpaachekii,
3anopi3bKiil. YCTaHOBIECHO, 11O JIiepaMy 32 YHCEIIBHICTIO CePel 3aBOJICHKUX I10-
pix KOHe# € ykpaiHChbKa BEpXOBa, OPJIOBChKA PUCHCTA Ta YHCTOKPOBHA BEPXOBA.

3a nepion 3 2005 10 2019 pp. rany3s KOHAPCTBA B YKpaiHi 3a3Haja CyTTEBUX
BTpAT, & YUCENIbHICTh TNIEMIHHUX KOHEH 3MEHIIMIACS OUThII K yaBiui. OqHaK 32
ocranHill pik y IlonraBcbkiii, KuiBcekiit, XMeIbHULBKIN 001aCTAX HaMITHIIUCS
TEHJICHIIIT 10 301IbIICHHS MOTOMIB’ S IUIEMiHHUX KOoHEH. OKpeMi mopoau KOHEi
MO)KHa BUKOPUCTOBYBATH SIK Y IIOPOAOTBOPHOMY IIPOIIEC, TAK 1 U1l KOPUCTYBAIIb-
HOTO CXPELIyBaHHs JJIs CIIOPTY.

KurouoBi cioBa: nopona, KiHHUI 3aBOJ, TUIEMIHHUI PENPOAYKTOP, MOT0-
JIiB’ 51, skepebelb, KOOHIa, BUXIJI JIOIIAT.

VY CBITI CIOCTEPIra€ThCs TSHIEHINS 10 3MCH-
IICHHS MOPOJHOTO CKJIAJY OJOMAIIHCHUX BHUJIIB
TBapHH, a 3a OCTaHHIMHM JaHUMU MIiKHAPOIHOT
pomoBoikuoil opranizamii ®AO, Ok sk 20 %
CBITOBUX TIODPiJl TBapUH 3HAXOIATHCS Y 30HI pH-
3WKY, 62 TIOPOAM € BUMEPIIMMH, III¢ KiJIbKa MAIOTh
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00MeXeHI MOXKIIMBOCTI JUIs BiATBOpeHHA. KoHsip-
CTBO — HE JIUIIE OJIHA 3 Tally3eil arpapHOTo KOMII-
Jiekcy YKpainu, a i 00’ €KT 30epeKeHHsT 010 THUHO-
ro pizHomanitTs, Bu3HaueHoro FAO [2, 3, 4].

3aranom y mieMiHHOMY KOHSPCTBI ICHY€ He-
parioHaJIbHa CTPYKTYpa IIOTOJIIB 51, a Cy4acHi €Ko-
HOMIYHI yMOBH YKpaiHU SIK OCHOBHHI BIUTHBOBHUI
YUHHUK 3yMOBIIOIOTh HE3aJ0BUIBHY peaiza-
Iif0 TeHETUYHOTO MOTEHITIATY 3aBOJICHKUX IMOPiT
KOHEH [5].

Y cydacHUX HECTAOLTPHUX EKOHOMIYHUX YMO-
Bax TOCTPO CTOITh IpoOiieMa crabimizariii BHY-
TPIIIHBOTO Ta 30BHIIIHBOTO PHHKIB TUIEMIHHUX
KOHEH, 110 Ma€ BUPINIYBaTUCh Cy0’€KTaMH Iie-
MiHHO{ cripaBu. [loganbmmii mporpec 3aBOCEKUX
MOpiJ] KOHEeW BMMAarae CIpsiMOBAaHOI IJIAHOMIPHOT
CeJIEKIl Ta CTBOPEHHS KpamuX YMOB BHPOIIY-
BaHHS 1 TPEHIHTY MOJIOIHSAKY, IO MOTpedye Bif-
MOBiTHUX 3arpart [6,7].

VYkpaiHa Mae yHiKaJbHI T€HETHUYHI pecypcu
TUIEMIHHUX KOHEW PI3HMX IOPiJl 1 HanpsAMiB Mpo-
JyKTHBHOCTI (BiZ] BArOBO3HOTO /10 BEPXOBO-B 04~
Horo). OnHak, He3BaKalo4M Ha CBOIO YHIKaJlb-
HICTB, TalTy3b YIPOIOBXK OCTAaHHIX POKIB 3a3Haja
KOJIOCAJIbHUX 3MiH Ta HETIONPAaBHUX BTPAT.

IIpobnemu pO3BHUTKY Trairy3i KOHSIpPCTBA Ta
CIIOCOOM TMIJBUINEHHS HOro e(peKTUBHOCTI 00-
IPYHTOBaHI BITYM3HAHMMH Ta 3aKOPJOHHUMH
HaykoBIsAMH, cepen skux J[.A. Bomkos, b.M.
lonika, O.0. HogikoB [2, 3]. HesBaxkaroum Ha
myOuikamii Ta HAayKOBi PO3pOOKH, HEZOCTAaTHHO
BUBYCHHMHU 3aJTHIIAI0THCS MUTAHHS e(DEKTUBHOCTI
raixysi KoHspcTBa. HuHi KiHHI 3aBOIU 30U TKOBI, HE
MalOTh KOIITIB JUISI PO3UIMPEHOTO BiATBOPEHHS,
TOMY CKOPOYYETHCS TIOTOJIIB Sl HMIHHUX TOPIJ KO-
Hel, 301THIOEThCS 3aralibHUi TeHO(OH I, BTpaya-
FOTBCSI OKpEMi OO KOHEH. YacTka MmiIeMiHHOTO
KOHSPCTBA € Ty’Ke HU3bKOI0 1 cTaHOBUTH JiHIe 1,2 %
BiJI 3araJpHOTO ITOTOJIIB s KOHEH [8].

MeToro nociainkeHHs OyB aHai3 Ta BUCBIT-
JIEHHSI CYy4aCHOTO CTaHy IUIEMIHHOTO KOHSPCTBa
B YKpaiHi, XapaKTepHCTHKa BITYU3HSIHHUX IOPIiJ
IUIEMIHHUX KOHEH, sKi € 0a3010 IS IUIEMIHHOI
poOoTH, Ta MPOTHO3YBaHHS X 3HAYEHHS Y MOPO-
JIOTBOPHOMY TIPOIIECi.

Marepiana i Mmetonu nocaimkenns. /s ana-
73y CTaHy PO3BUTKY KOHSAPCTBA B YKpaiHi Oyio
BHKOpHUCTaHO JlepkaBHUI peecTp CyO’€KTiB Iie-
MIHHOI cripaBu y TBapuHHHITBI 32 2005-2018 pp.
[9-18] Ta mani OaraTopidHMX AOCHIMHKEHb Tay3i
KOHsIpCTBa YKpainu. s 1o cmikeHHsS BAKOPUCTa-
HO METOJIM CHCTEMHOTO y3araJlbHeHHs, rpadiuyHui,
AHATITAYHAN Ta MOPIBHUTBHO-CTaTUCTHYHHH.

Pesyabratn aociigixeHHsi Ta 00roBopeH-
He. YncenpHiCTh KOHEW B YKpaiHi € OJHUM i3
OCHOBHHUX TIOKa3HHKIB, SIKWH BH3HA4a€ 3HAUYEHHS
rary3i B €eKOHOMIMI IepkaBu. B ymoBax TpuBaioi

KpH3H 3a ocTaHHi 14 poKiB TiIeMiHHE KOHAPCTBO B
VYKkpaiHi 3a3HaT0 CYTTEBOTO 3MEHIIIEHHS YUCEIb-
HOCTI TIOTOJIIB’SI, 3BY)KEHHS TOPOIHOI CTPYKTYpH
Ta 3MiHU (OPMH BJIACHOCTI.

Ha mouarox 2019 poky B YkpaiHi, 3a JaHUMHU
JHeprkaBHOTO peecTpy cy0’€KTiB IIEMIHHOI crpa-
BU Y TBAPUHHHUITBI, iCHY€ 38 Ccy0’€KTIB 3 IJIEMiH-
HOi poOotm: 18 kiHHHMX 3aBomiB, 20 TUIEMIHHHX
PEnpOITyKTOPIB.

Cranom Ha 01.01.2019 poky y muieMiHHUX
rocriofapcTBax YKpainu HajigyBaiocs 2863 ro-
JIOBU KOHEH, 30kpeMa 118 romiB »xepeOriB-
mriagaukiB Ta 1105 komemarok. Ha xiHHMX 3a-
BOJIaX YTPUMYIOTh 66 % IIJIEMIHHOTO TTOTOJIIB S
(1902 rom.) KoHeM, pemTy — B TUIEMIHHHX pe-
MIPOIYKTOpax.

IlneminHi pecypcu KOHSIPCTBA, 3 ypaxyBaH-
HSIM TIPUPOJTHO-EKOHOMIYHUX 30H B YyCiX 00-
JacTsIX YKpaiHW, PO3MNOIAUIEHO HEPIBHOMIpPHO
(puc. 1). Haiibinpmra KigpKiCTh MJIEMIHHUX KO-
Hell, abo 51 %, 3ocepemxeHo y 5 o0macTsax Ha
Cxoni Ykpainu — 1460 rouis.

Taxk, 3rimHO 31 CTpaTeriYHUMHU TAaHUMH, Hal-
OinbIa KiTbKICTh KOHEH YTPUMYETHCS B TUIEMiH-
HUX rocrnogapcrBax Jlyrancekoi, XapKiBCBKOI,
JuinponerpoBcebkoi, KipoBorpancekoi obmacTei.
Haiimenme miiemMiHHUX KOHEH yTpuMyIoTh y Bin-
HHIBKIHN, OnechKill, XMeIbHHIIbKIN 001aCTIX.

[lopiHioroun 3 2014 pokom, 3MEHIIEHHS
KUTBKOCTI KOHEH Ha CiThCHKOTOCTIOAAPCHKUX TIif-
MIpHEMCTBaxX cTaHoBUIIO 27,88 %.

3 2014 mo 2019 pp. CyTTEBO 3MEHIIHAIOCS
moroJiB’st koHel y Jlonenpkiit, JIyrancekiii, Bin-
HALBKIH, Onechkiil o0macTax, a y PIBHEHCHKIN i
TepHOTNBCHKIA 007aCTIX IUIEMIHHI TOCTOIap-
CTBa B3araji BTpaTWiIH CBiif craryc. HatomicTs y
[TonTaBcerkiii Ta YepkachKiit 00IaCTAX MOTONIB S
IJIEMIHHAX KOHEW 301IBIINIOCS.

JpyrumM BaXNMBHM TIOKa3HUKOM 3MEHIIEHHS
MIOTOJIIB’Sl € BWXiJ NPUIUIOAY B PO3pPaxyHKy Ha
100 romiB KoHEMATOK. 3a OCTaHHI POKH MOKa3HHUK
BiATBOpeHHS — BuXix jomart Bix 100 koOun — mae
TEHJICHITIF0 710 TOTIPIICHHS 1 CTAHOBUTE HE O171h-
e 60 % 3aranom mo YkpaiHi.

st BiIpOMKEeHHS BITYM3HSHOTO KOHSIPCTBA,
crabumizanii 1 moganpIIoro Horo eheKTHBHOTO
PO3BHTKY HEOOXigHE pallioHaTbHE pO3B’sI3aH-
HS TMTaHb PIBHSA KOHIEHTpaIlii BHPOOHMIITBA,
OOrpyHTYBaHHsS 1 PO3pPOOJICHHS OpraHi3amiiHuX
MIOJIOKEHb, TMUTOMUX BHUPOOHNYO-EKOHOMIYHHX
rapaMeTpiB Ta HOPMATUBIB BEJICHHS raly3i KOHsp-
cTBa. BogHowac 10 po3B’s3aHHS MUTaHb OpraHi3a-
1ii BUpOOHUIITBA MPOMYKITi{ KOHSIPCTBA HEOOX1THO
M IXOMUTHA CUCTEMHO, KOMIUIEKCHO TIOB’ SI3yBaTH B
OanmaHCi BUpOOHHUIITBO B KOHSPCTBI, B IHIIHMX TBa-
PUHHHIBKUX TaTy38X, POCIHHHUITBI 1 Ha MIAIPH-
€MCTBI 3arajom.
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Ha mouarok 2019 poky B mieMiHHHX TOCIO-
nmapcTBax Ykpaiam 3apeectpoBanHo 10 mopim: 5
BEPXOBOT0 HANpPsIMy MPOAYKTHBHOCTI: BECT(alb-
CBKY, TAHOBEPCHKY, YHCTOKPOBHY BEpPXOBY, yKpa-
THCBKY BEpXOBY, TPaK€HEHCHKY; 3 PHCHCTOTO
HaIpsiMy: OpJIOBCHKY, POCIHCBKY, (paHIly3bKy; 1
BaroBO3HOTO HANpsIMy — HOBOOJIEKCAHAPIBCHKY
BaroBO3HY, BEPXOBO-B IOYHOTO HAIPSIMY — T'yILyJIb-
CBKY TIOPOIY.

CtpykTypa IJIEMIHHOTO TIOTOJIB’SI OCHOBHUX
3aBOJICBKHMX TOpiJ KOHEW B YKpaiHi Ha MOYATOK
2019 p. (32 mammmu Jlep’kaBHOTO TJIEMiHHOTO

peectpy cy0’exTiB miemiHHOI cripaBu) [18] Ha-
CTyIIHA: OpJIOBChKa pucucta — 19 %, pociiickka
pucucra — 11 %, ykpainceka BepxoBa — 28 %, 4u-
CTOKpOBHA BepxoBa — 23 %, raHoBepchka — 6 %
HOBOOJIEKCaH/IPiBChKa BaroBo3Ha — 5 %, iHIII T0-
poru — 8 %. 3aBOACHKI MOPOIM KOHEH MaIOTh CBOI
0COOJMBOCTI, KOXKHA 3 HUX MA€E MOMUT SIK JIJIST PO3-
BEJICHHS, TaK 1 B CITOPTI.

Cepen mopij HaWOUTBIy MUTOMY Bary 3a
YHCENBHICTI0O Ma€ yKpaiHChbKa BepxXoBa IOpoja
(puc. 2). Po3Bonsate koHeil 11iei mopoau B 9 06-
nactax. HaluncenpHime MOTomiB’s KOHEHW wie€l

Puc.1. UncenpHicTh MOro/iB’ sl IiIeMiHHHX KOHEH B 00/1acTAX YKpaiHu
ctanoM Ha 1.01.2019 poxky [18].

Puc. 2. [IuToma Bara koHeil pi3Hux mopix B Ykpaiui
ctanoM Ha 1.01.2019 poxky [18].

68



tvppt.btsau.edu.ua

TexHos102i5 6Upo6HUYMEa i nepepobku npodykyii meapunHuymea, 2020, Ne 2

MOPOJH 30cepeKeHo y XapKiBchkiil, JlHimporre-
TpoBChKil, KipoBorpaacekiit obmactsax. CepenHiii
BHXIJ JIOmIaT y mopomi — 58 %.

VYKpaiHCbKy BEPXOBY IMOPOIY 3apeecTpoBa-
HO y 1990 pomi. CTBOpIoBai# ii B iHCTUTYTI TBa-
punannTBa YAAH wmaibke 50 pokiB CKIaaHUM
BIJITBOPHUM CXpEIIyBaHHIM Ha OCHOBI MiCIIEBHX
KOOMJI BEPXOBOTO TraliTyCy, yropChbKuX KOOHJI 3
YICTOKPOBHUMH BEPXOBUMH, TPAKEHEHCHKHUMH,
OPIIOBO-POCTOMMYUHCHKUMH, TaHOBEPCHKUMHU SKe-
pebrsmu. KoHi MaroTh BIIMIHHI SIKOCTI JJISI CIIOP-
Ty, OCOONMBO JUIsl BUi3NKH. J[7s1 MpencTaBHUKIB
MOPOJN XapaKTEPHOIO € BOPOHA, THiJA, KapaKoBa
Ta pyaa macti. KoHi BiI3HAYaIOTHCS OpUTIHATE-
HOIO TApMOHIWHOIO OyZ0BOIO Tijla Ta EKCTEP EPOM.
OcHOBHI cepeiHi TPOMipH kepeOdIliB YKpaiHCHKOT
BEPXOBOT IMOPOIU TakKi: BUCOTA B XomIli — 167,5 cwm,
Koca moBkuHa Tyayoa — 168,0 cM, 0OxBaT rpymeit
—195,4 cm i obxBar m’ssctka — 21,0 cm, BigmoBigHi
napameTpu koomr — 163,8; 164,0; 192,81 20,3 cm
[19, 20].

T'onoBa TBapuH mpomopuiiiHa, cyxa, 3 piIBHUM
npodinem, cepeHs 3a JOBKHHOIO, piBHA Ta MillHA
CIIMHA, TIOTIEpeK, KPWXKi, MIIHI, TIPABIIBHOI TI0-
CTAaHOBKH, CyXi KIHIIBKH. Lli KOHI MaiOTh BiJIbHI
MPOAYKTUBHI PyXH ITiJ] 9ac KPOKYBaHHS Ta Oiry ra-
sorioM. OCHOBHOIO TIEPEBAroio KOHeH YKpaiHChKOi
BEPXOBOI IMOPOIM TPOTH 3apyOLKHHMX aHaJIOTiB
€ Te, M0 TOPOJa LIJKOM HpUIaTHA JI BUKOPHU-
CTaHHS B PI3HMX BUAAX KIHHOTO cropty (Tix cij-
JIOM Ta B 3ampsDKIli), IO BIAMOBITAE EKCIIOPTHUM
BHMOTaM, a TaKOX Ui CUIBCHKOTOCIOJaPChKUX
po6it. KoHi 11i€i mopoan MarOTh CHOKIHHUN TeM-
TIEPaMEeHT, CIIyXHSHI, a TOMY ITOTpeOyIOTh MEHIIE
TPYIOBUX Ta (DIHAHCOBMX BUTPAT HA BUPOIIYBaH-
HS, BUI3AKY 1 TPEHYBaHHS.

YacTo B cenekIiitHiif poOoTi HETOOIIHIOETHCS
OIlHA 13 HAWBAKIIMBIIINX O3HAK — CIIOPTUBHA PO-
00TO3AaTHICTH, IO CIOBUILHIOE MTPOTPEC MOPOIH
3a CIOPTHUBHUMH SKOCTSAMHU.

IMopona Moxxe OyTH BHUKOpHUCTaHa TIiJI 4ac
CTBOpEHHsI ()epM JJIST BUPOIILYBaHHS IUIEMIHHUX
KOHEH Ha MPOoJax, JJIs TOMIMIICHHS KOHEH 1HIITHX
MIOPIiJT T2 YIOCKOHAJIEHHS MacOBOTO TIOTOJIB’ ST KO-
Hel, 110 BUKOPUCTOBYIOTHCS Ha CLIHCHKOTOCIIO-
Iapchkux poborax [21, 22].

Hpyra 3a uncenbHICTIO B YKpaiHi — YHCTO-
KpOBHa BEpXoBa Mopoaa KoHeWl. BueneHo ii B
Awnrmii y apyriit monmoBuni XVII — mepmiit mo-
moBuHi XVIII CT. cKIamHUM BIATBOPHUM CXpe-
IyBaHHSIM MICIIEBUX KOOWMJI BEpPXOBOTO THITY 3
xKepebusMu apaOChKoi, TePCUACHKOI, TYpeIbKoi,
BapBapiiChKOi, TYPKMEHCBHKOI Ta IHIIMX TOPI,
BOHA € HAWPO3MOBCIOMKEHINIOW Y CBITI cepen
BepXoBHX Topia KoHeil. [lopoaHi o3HakuM YuCTO-
KPOBHHMX BEPXOBUX KOHeW (popmyBasmcs BIIpO-
JIOBX TPUBAJOrO PO3BEACHHSA Oa’kaHUX IMOMicen

«y co0i» B yMOBax M SIKOTO KJiMary, MOBHOI 3a-
Oe3meueHocTi KOpMaMH, 30KpeMa BHCOKOSKICHH-
MH TIACOBHWIIIAMH, 3aCTOCYBAaHHS CII€NiaJIbHOTO
TpEeHyBaHH: Ta BUIPOOYBaHHs Ha cKaukax. Binoip
xepeOIiB ISl 3aBOJICHKOI0 BUKOPUCTAHHS IPOBO-
UTA TIEPEBAKHO 3a IMOKa3HUKAMH IMOJPOMHHX
BHUITPOOYBaHb Ta MOXO/KECHHSM.

CyuacHi KOHI YUCTOKPOBHOT BEPXOBOi MOPOIH
BEJIMKOTO 3pOCTY, MAIOTh A0Ope PO3BHHEHUH Ty-
ny0, cyxy OymoBYy Tijia, CHJIbHI M sI3M, €HEpriiHi
pyxu. Cepensi mpomipu (CM): BUCOTA y XOJIIi XKe-
pebuiB — 163, kobun — 160; obxBat rpyaeit — Bia-
mosigao 186 1 184; ooxsar ' sictka — 20,5 1 19,5.
Macri — rHifa, pyaa, BOpoHa, cipa.

Cepen Bajn, mpUTaMaHHUX TOPOI, BiA3HAUa-
I0Th KO3WHEIIb, 3BUCIHUI KpyI, mpsAimi 6a0ku, Kyp-
0Oy, *kabKy, popep, KpoBOTedy 3 Hoca Tomio [23].

Koni 1miei mopoau myxe BUOArIWBI 10 YMOB
yTpUMaHHs, TOAIBII, BUXOBaHHA 1 jmorsdy. llo-
PYLIEHHS 1X CYyIPOBOKYETHCSA ICTOTHOIO 3aTPHM-
KOIO PO3BUTKY MOJIOAHSKY, PI3KUM 3HIKEHHSIM
HWOTO 1MOAPOMHOTO KJIAacy Ta SIKICTIO MPHUILIOLNY.
HaiimiaaimyrMy 03HaKaM{ YICTOKPOBHIX KOHEH €
BHCOKa KBaBiCTbh, CTilKa yCIIaJKOBaHICTh SKOCTEH
opoau, ckopocmimicts [20, 23].

[InemiHHUX KOHEW Ii€i TOPOAM PO3BOIATH Y
JuinponerpoBebkiit, [ownenskiid, KipoBorpan-
cbKil, Jlyrancekiii oonmactax. 3araibHa iX 4ucemnb-
HICTB CTaHOBUTH 665 Ton. CepenHiil BUXif JIomar
B YKpaiHi cranoBUTH Jjumie 47 %.

OproBchKa pHICHCTA TMOPOAa KOHEHW IMOCiTae
TpETe Miclie 3a YHCENbHICTIO B YKpaini Bona Ha-
niaye Bxe 240 pokis. [Ipomipu: TumigHUKIB (CM)
- 162,2-164,3-187,1-20,6; marok (cm) — 160,4—
163,6-186,4-20,2. Macti KOHE#: cipa, THina,
BOpoHa, pyna. OpJIOBCHKHIA pUCAaK BUKOPHUCTOBY-
€THCS K MPHU30BUN KiHB 1 MOJIMIIYBaY MiCIIEBUX
mopia. OpIoOBChKa PHCHCTA MTOPOAA Majia BEJIUKY
Bary B IMOPOJOTBOPHOMY MpOIECi iHIINX KpaiH.
AOCOJIIOTHHI PEKOpPJl Cepell PHCaKiB, BHUIIPOOO-
ByBaHUX y Pocii, HanexuTh oprnosio Kosboro —
1 xB 57,2 ¢ na guctanuii 1600 m. Koneii miei no-
pomy po3BOAATh B 9 obnmacTsax Ykpainu, HalO11b-
11e ii MpeICcTaBHUKIB 30CEPEKeHO B 3amopi3bKi,
ITonraBcekiit, CyMCBKi# 00MacTsX. 3arajbHa 9u-
CEeJIBHICTh KOHEW mopoau cTaHOBUTH 538 roi. Ce-
penHii Buxin nomar — 80 % [24].

Pociliceka pucucTa mopoma € 4eTBepToo 3a
npeAcTaBHUITBOM B YKpaiHi. Po3BonsTh ii B 6 00-
nacTsax, HaiOunpme — B Jlyrancbkiii, 3amopi3pKii,
[TonrraBcpkii. 3arajgbHa YHCEIBHICTE KOHEW ITI€l
MIOPOJM B TUIEMiHHUX TOCIIOAPCTBAX CTAHOBUTH
318 ron. Cepenniii Buxin jomar — 56 %.

s mopona gpopmysanacs 3 Kinus 19 cromitrs
CIoCcOO0M TPOCTOTO BiITBOPHOTO CXPEITyBaHHS
OPJIOBCHKHUX KOOWJI 1 aMEepPHKAaHCHKUX KepeOIliB.
3apeectpoBana B 1949 pomi. ['eneTnyHO XBaBimia
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BHUXITHOI OpJIOBCHKOI TOPOIW, OMHAK ITOCTYTIa-
€THCS aMEPUKAHCHKIA cTaHmapTOpenHiii. Hapasi
BUTICHSIETHCA 3 ITOJPOMIB SIK TIPU30BHUH KiHb ame-
pUKAaHCHKUMH pHcakamu. llmemiHHMIA Mmarepian
nopoau 3 90-x pOKiB MPHU3HAYEHHUNA 3/€01TBIIOTO
JUTSL TIODTMHAJIBHOTO CXPEIyBaHHA 3 KepeOusaMu
aMepuKaHChKo1 pucucToi mopoau. CepemHi mpo-
Mipu TwrigHuKiB (cMm) — 160,3-161,5-182,3-20,2;
koomn (cm) — 159,3-161-182,7-19,8. Macri xo-
Hell mepeBayKHO THiJa, pyaa, cipa, 3pigka BOpoHa
[25, 26, 27].

HoBoonekcanapiBcbkuii BaroBo3 CTBOPEHHUN
Ha 0a3l poCiCHKOrO BaroBo3a, KU HaOyB 3HaU-
HOTO TIOIIMPEHHS B mopofi. Macti — THifa, Kapa-
KOBa, BopoHa. IlogaTox poOOTH 11010 BUBEACHHS
BaroBO3HOI OPOIM KOHEH B YKpaiHi mpumaaac Ha
1868 pik, xomu B IlonTaBchKy oOmacTs Oyo 3aBe-
3€HO BaroBO3iB 13 3aXiJHOEBPONEUCHKUX KpaiH,
nepeBakHo 13 benprii. MiceBux koOMII (4aCTKOBO
MOJIMNIIEHUX PI3HUMH IHIINMHU TOPOJAMH) CXpe-
IIyBaJIX 3 TIPCHKUMHU OeNbrifiCbKUMH apJeHaMHu,
MEHIIIOI0 MipoIo 3 OpabaHCOHAMH 1 TEPIIEPOHAMH.
Cenexkiiiitna pobora OyyBajach Ha Kpocax JIiHid 3
OJTHOYACHHUM 3aCTOCYBaHHSM 1HOPWIHMHTIB. YHac-
JioK Oyno ofep’kKaHO THM KOHS, IO XapaKTepH-
3yBaBCsl HEBEIMKUM POCTOM, ITUPOKHM, OOUKOTIO-
JIIOHUM KOPITyCOM, Ha HU3BKUX, CyXUX, IPABUIILHO
MOCTaBJICHNX HOTaX, 3 JIETKOIO TOJIOBOIO, KOPOT-
KO0, IIMPOKOIO INHEI0, JIOBTUM, PO3IBOEHUM,
IIMPOKHUM, IIOMIPHO 3BHUCIUM KpymoMm. Hamami
TOJIOBHOIO METOIO 3aBOAY OyJI0 BUBEACHHS OiIbII
pOCINX KOHEW MPaBMIIBHOTO €KCTep'epy 1 BUCOKOI
pobotozaarHocTi. Tak Oy0 CTBOPEHO HOBY MOPO-
Ty — HOBOOJIEKCAHAPIBCHKHUIT Baroo3 [28].

3aBISKH BHCOKMM IUIEMIHHUM 1 KOPHCTY-
BaJIbHUM SIKOCTSIM BaroBO3HI KOHI HOBOOJIEKCAH-
JPiBCHKOTO THITY PO3MOBCIOAMIINCH Mailke y BCixX
obmactsix Ykpainu. [Tneminue sapo mopoau 3oce-
pemxeno y HoBoonekcanapiscskomy, J{i0piBcbko-
My KIHHUX 3aBOJIaX. 3arajioM y 3 TOCIoIapcTBax
IUIEMiHHE TIOTOJIB S HapaxoBye 123 rojosw, 30-
Kkpema 4 >xepe0rri Ta 53 kobunu. Buxin momar cra-
HOBUTH 62 TomoBu Ha 100 xobwm (puc 3.). Koommm
XapaKTEePHU3YIOThCS JOOPUMH MOJIOYHHMH SIKOCTSI-
MU 1 € IEPCTIEKTUBHUMH JJIS1 PO3BE/ICHHS 3 METOIO
OTPUMAaHHA MOJIOKA JUI BUPOOHUIITBA KyMHCY.

B oOmesxeHil kiibkocTi B Uepkachkiii obac-
Ti pO3BOIATH KOHEH raHOBEPCHKOi Ta BecT(aib-
cbKoi Topin. Ix muToma Bara pa3soM CTaHOBUTH
4 %. TpakeHEHCHKY TOPOIY PO3BOASATH JHIIE B
omHoMy TocmomapcTBi JloHenbkoi obmacti. Yun-
CEIIbHICTh IUIEMIHHUX KOHEH — 36 TojI., 3 HUX
11 xonemarok Ta 3 >kepeOIls, TOMy BOHA 3HAXO-
JIATHCS T 3arpo3010. 32 OCTaHHI POKH 3HUKIIH
abo peopraHizyBaJINCh, HE BUTPUMABIIN KOHKY-
peHIlii, TIeMiHHI PEenpOnyKTOPH 3 PO3BEIEHHS
pociiickkol BaroBo3Hoi, (hpaHITy3bKOI PUCHCTOT,
TOPIHACHKOI MTOPi.

['yynbchKy moposy pO3BOASTE JIMIIE Y TBOX
IUIEMIHHMX TOCTIOIapCTBaX 3aKaprarchkoi odmac-
Ti. HuHI 9uCenpHICTh TUIEMIHHUX KOHEH TYITyih-
ChKOT mopoju cTaHoBUTh 111 romis (4 %), 3 HUX 5
JKepeOITiB-TUTI THUKIB Ta 52 KOOWIH.

[IpoanamizoBaHO TaKOXK TUHAMIKY YHCETHHO-
CTi KOHel 3a ocTaHHi 14 pokiB (puc. 4).

Henocrarapo Benmerscs poboTa 3 MONOAHS-
KOM IIJIEMIHHHUX 3aBOJIB 1 IJIEMIHHHUX PEMPOAYK-
TopiB. He3Baxkaroun Ha 4acCTKOBY Jep KaBHY Mij-

Puc. 3. lunamika BUX01y MJIeMiHHHUX JomIAaT B YKpaini
3a nepiox 2005-2018 pp. [9 — 18].
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Puc. 4. lnnamika ynceJbHOCTI IJIEMiIHHUX KOHeH B YkpaiHi 3a nepiog 2005-2019 pp. [9-18].

TPHUMKY, KiHHI 3aBOJHM Ta iMOAPOMH ONMHHIIKCS B
CKPYTHOMY €KOHOMIYHOMY CTaHOBHII. Yepes
HU3BKY SIKICTh TUIEMIHHUX KOHEH OUIBIIICTh KOH-
HUX 3aBOJIB HE MOXKE KOMIIGHCYBaTH BHUTpPATH
Ha iX BHUPOILYBaHHA. YC€ L€ CIOPUUYUHAE T€, L0
BTPAuaroTbCsl LiHHI TEHOTHIM MOpPiA, 3HUKY-
€TbCS POOOTO3AATHICTH MPOTU €BPONEUCHKUX 1
CBiTOBUX cTaHAapTiB. Hemockonana BupoOHU-
ya 0a3a KiHHMX 3aBOJIB Ta iMOJAPOMIB, iX HEIO-
CTaTHS MarepiajJbHO-TEXHiYHA 3a0e3MeYeHICTh,
BIJICYTHICTh KYJNBTYPHHUX IMACOBHII 1 CTaJoi KOp-
MOBOi 0a3u, HEAOCTAaTHS JEp)KaBHA Ta iHBECTH-
UifiHa MiATPUMKA Traily3i HeTaTUBHO BIUIMBAIOTH
Ha AKICTh TJIEMIHHUX KOHEW Ta PeHTAOENbHICTDH
BE/ICHHSI KIHHO3aBOJACTBA. 3aJHIIA€ThCS HE3a10-
BIJIbHUM 3a0e3leueHHs raiy3i KOHAPCTBA SKic-
HUM KIHHOCTIOPTHBHUM 1HBEHTapeM, 10 CTPUMYE
IIMPOKE BUKOPUCTAHHS KOHEW Y KIHHOMY CIOPTI.
VYHponoBKx OCTaHHIX POKIB pealizalisi KOHEH Ha
BHYTPIIIHBOMY PUHKY Maii’ke He 301JIbIINIACK.

IToriuT Ha KOHEW BITUM3HAHOI CEJEKIIT 3aiIu-
IIAE€THCS JIOCTAaTHRO BUCOKHM, a SIKICTh X 3J1e-
OUIBIIIOr0 HE BIAMOBIJA€ CydyacHUM BUMOTaM 1
cranpapram. J1jis TOCSITHEHHS TOJIOBHOI METH Ce-
JICKI[IOHEPIB — MiJIBUIIICHHS SKOCTI KOHEH, He00-
X1JTHO sikoMOTa OijIbIlle TX BIPOBAKyBaTU B Maco-
BUI Ta KJIACUYHUH CIIOPT, PO3BUBATU PUHOK KOHEH
Ta BCUISKO MiJIBUILYBAaTH iX KOHKYPEHTO3aTHICTb
[2, 3]. Omnak 3a nepiox 2005-2019 pp. yucens-
HICTh IUICMIHHUX KOHEH 3MeHImiacs Ha 58 %
(tabm. 1, puc. 5). HaiiBuioro 3a oCTaHHI pOKHU YH-
cenpHicTh Oyna B 2007 pori.

VY cTpyKTypi MOTromiB’sl TUIEMiHHAX KOHEH TH-
ToMa Bara koHeMaTtok 1o 2014 p. xonuBanacs B
Mexax 35,68-40,67 %. Y 2015 poui 3adikcoBaHo
HaWMEHII 33JJOBUTRHUM TSI TTOJIATBIIIOTO BiJTBO-
peHHs nokazHuk — 29,41 %.

3 2016 poky crmocTepira€Tbcs OOHAIIMINBA
TEHJICHILIsS JIO IMiJ{BUIIICHHS ITUTOMOT Baru KOHeMa-
TOK y 3arajibHiil CTPYKTYpi OTOiB’ 5.

Tabmuus 1 — JIlnHamMika CTPYKTYPH IOT0JIiB’ Sl IUIEMiHHUX KoHedi [9—-18]

. YwceNnpHICTh, TOIT YacTtka
Pi YCBOIO KepeOIiB-TUTi THUKIB KOHEMAaTOK KOHEMATOK, %
2005 6874 341 2453 35,68
2006 7170 361 2683 37,42
2007 7582 361 2944 38,83
2008 7492 377 2958 39,48
2009 6464 336 2626 40,67
2010 5934 285 2359 39,75
2014 3970 179 1420 35,77
2015 3291 149 968 29,41
2016 3289 142 1258 38,25
2017 3274 126 1302 39,76
2018 3273 141 1256 38,37
2019 2863 118 1105 38,59
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Puc. 5. lnnamika ynceJbHOCTI MJIEMIHHUX KOOMJI Ta xkepe0UiB B YKpaiHi
3a nepiox 2005-2019 pp. [9 - 18].

BucnoBku. Huni B VkpaiHi 3apeecTpoBaHO
44 meMiHHI TOCTIONAPCTBA, A¢ PO3BOIATH 10 110-
pio KOHEH, HEPIBHOMIPHO TPEACTABICHUX 3a UH-
CEeJBHICTIO.

3a ocranHi 14 pokiB rary3s KOHAPCTBA B YKpa-
Hi 3a3Haja CyTTEBUX BTPAT, 30KpEMa YHCENbHICTh
TUIEMiHHUX KOHel 3MeHmmiacs Ha 58 %. BogHo-
yac y IlonraBcpkiii, Yepkachkiit Ta XMeIHHHIIb-
Kiii oOnmacTsax YKpaiHW YHCENbHICTH IIEMIHHOTO
MOTOIB’ ST 301bIIMIACS.

Jlesxi rocmomapcTBa, IO 3aiiMaiucs PO3Be-
JIEHHSM POCIHCHKOI BaroBO3HOI, (paHITy3bKOi PH-
CHUCTO{, TOPIHCHKOI MOpiZ, HE BUTPUMAIN KOHKY-
peHIii i peopraHizyBanuch abo BTPaTHIH CTaTyc

IUIEMIHHHAX TocrofapcTB. HaiumcenpHIMMU 110-
POAaMU 3aTUIIIIINCS YKpaiHChKa BEPXOBA, YUCTO-
KpPOBHA BEPXOBA, OPIOBCHKA Ta POCIHChKA PHCUCTA.

Oxpemi mopoan KOHEH MOXKHA BUKOPHCTOBY-
BaTH K y TOPOIOTBOPHOMY MPOIIECi, Tak 1 s
KOPUCTYBAJIBHOTO CXpENTyBaHHs I CriopTy. Taxk,
MTOTEHIIHO TPUAATHUMH JJIs1 CTBOPEHHS ITOTTYIISI-
Il IPU30BUX PUCAKIB € POCIHCHKA Ta OPIIOBCHKA
pucucti. J{ns pi3HUX BHIIB CIIOPTY MOXXHA BHKO-
PHUCTOBYBaTH YKpaiHCHKHX BEPXOBUX KOHEH 1 4H-
CTOTIOPIAHMX, 1 TTOMICHUX 3 BUXITHHMH ITOpOIa-
MuU. JlJ1g oTprMaHHS MOJIOYHOI TIPOMYKITiT MOXKHA
BHKOPHCTOBYBAaTH HOBOOJIEKCAH IPIBCHKY BaroBO3-
HY TIOPOITY, SIKa Ma€ A0Opi MOJIOYHI SKOCTI.

CIIMCOK JITEPATYPU

1. Aurich J., Aurich C. Developments in European
Horse Breeding and Consequences for Veterinarians in
Equine Reproduction. 2006. Vol. 41. Issue 4. P. 275-279.
Doi:https://doi.org/10.1111/j.1439-0531.2006.00719.x
.https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1439-
0531.2006.00719.x

2. T'enetnuHi pecypcu koHell B Ykpaini/ BepOuibkuit
I1.I. ra in. HTB. 2008. Bumn. 98. XapkiB: [HCTUTYT TBapHHHH-
urea YAAH. C. 3-10. URL:http://animal. kharkov.ua/archiv/
ntb/NTB98.pdf

3. BomkoB [.A. IlnemiHHI pecypcn KOHSIpCTBA Ta
3apnanHs cenekiionepis. HTB. 2006. Bum. 94. C. 84-88.
URL:http://animal.kharkov.ua/archiv/ntb/NTB94.pdf

4. Peculiarities of Horse Breeding. Marcilido Dias
Silveira da Mota and Luciana Correia de Almeida Regitano.
2012. Doi:https://doi.org/10.5772/50519.

5. IIporpama cenekuii kKOHeH yKpaiHCBKOI BEpPXOBOi I10-
poxu o 2020 poxky/ 3a pex H.B. KynpsiBcbroi. Xapkis: [HcTH-
TyT TBapuHHHITBA HAAH, 2015. 69 c.

6. Gafney B., Cunningham E.P. Estimation of
genetic trend in racing performance of thoroughbred

72

horses. Nature. 1988. Ne 332. P. 722-724. Doi:https://doi.
org/10.1038/332722a0.

7. Genomic inbreeding trends, influential sire lines
and selection in the global Thoroughbred horse population/
McGivney B.A. et al. Scientific Reports. 2020 Vol. 10:466.
Doi:https://doi.org/10.1038/s41598-019-57389-5 http://
www.nature.com/scientificreports

8. TkauoBa 1.B. Crparerisi po3BUTKY Tay3i KOHSPCTBA
B YkpaiHi. HaykoBuii BicHuk HamioHanbHOTO YHIBEpCHTETY
OiopecypciB 1 mpupomokopucTyBanHs Ykpaiau. 2011. Bum.
160. 4. 1. C. 271-277.

9. [epxaBuuii mieMiHaUH peectp 2005 pik. depxaBHuit
HayKOBO-BUpOOHMUMIA KoHIEpH «Cenexis», 2006. T. I1. 310 c.

10. depxaBuuii mmeminanii peectp 2006 pik. [Jepxas-
HUH HayKOBO-BHpOOHMYMIT KoHIEpH «Cenexuis», 2007.
T.11. 310 c.

11. deprxaBHuit muieminauit peectp 2007 pik. epkaBHuit
HayKOBO-BUpOOHMUMIA KoHIEpH «Cenexis», 2008. T. I1. 310 c.

12. Jlepxapuuii mmeminamii peectp 2008 pik. Kuis: [dep-
JKaBHUH HayKOBO-BUpOOHWUMIT KoHIEpH «Cenmekmis», 2009.
T.1I. 310 c.


http://animal.kharkov.ua/archiv/ntb/NTB98.pdf
http://animal.kharkov.ua/archiv/ntb/NTB98.pdf
http://animal.kharkov.ua/archiv/ntb/NTB94.pdf

tvppt.btsau.edu.ua

TexHos102i5 6Upo6HUYMEa i nepepobku npodykyii meapunHuymea, 2020, Ne 2

13. epxaBuuii mieminnuid peectp 3a 2010 pik. Kuis:
VYipmiemo6’eqnanns, 2011. T. I1. 332 c.

14. JlepxaBHHI peecTp cy0’€KTiB IUIEMIHHOI cCIpa-
BU y TBapuHHHUNTBI 3a 2014 pix / 3a pex. C.B. Ilpuiitmn.
Kuis, 2015. T. II. 319 c. URL:file://animalbreedingcenter.
org.ua/derjplemreestr%20%5b%D0%94%D0%B0%
D1%82%D0%B0%20%D0%B7%D0%B2%D0%B5%D1%
80%D0%B5%D0%BD%D0%B5%D0%BD%D0%BD%D1
%8F%20 10.03.2019

15. HdepxaBHuil peectp cy0’eKTiB IUIEMiHHOI crpa-
Bu y TBapuHHHUTBI 3a 2015 pik / 3a pen. C.B. I[puiimu.
Kuis, 2016. T. II. 319 c. URL:file://animalbreedingcenter.
org.ua/derjplemreestr%20%5b%D0%94%D0%B0%
D1%82%D0%B0%20%D0%B7%D0%B2%D0%B5%D1%
80%D0%B5%D0%BD%D0%B5%D0%BD%D0%BD%D1
%8F%20 10.03.2019

16.  JlepxaBHuil peecTp CyO’€KTiB  IUIEMiHHOI
cnpaBu y TBapuHHUITBI 3a 2016 pik / 3a pen. C.B. Ilpuii-
mu. Kuis, 2017. T. II. 307 c. URL:file://animalbreedingcenter.
org.ua/derjplemreestr%20%5b%D0%94%D0%B0%
D1%82%D0%B0%20%D0%B7%D0%B2%D0%B5%D1%
80%D0%B5%D0%BD%D0%B5%D0%BD%D0%BD%D1
%8F%20 10.03.2019

17. JlepxaBHHIl peecTp CyO’€KTiB TIEMIHHOI CIIpaBH
y tBapunHunutBi 3a 2017 pix /3a pen. C.B. Ilpuiimu.
Kuis, 2018. T. II. 307 c. URL:file://animalbreedingcenter.
org.ua/derjplemreestr%20%5b%D0%94%D0%B0%
D1%82%D0%B0%20%D0%B7%D0%B2%D0%B5%D1%
80%D0%B5%D0%BD%D0%B5%D0%BD%D0%BD%D1
%8F%20 10.03.2019

18.  epxaBuuii  peectp  CyO’ekTiB  IUIeMiH-
HOi cmpaBu y TBapuHHHMOTBI 3a 2018 pix / 3a pen.
C.B. Ilpumitmun. KuiB, 2019. T. II. 294 c. URL:file://
animalbreedingcenter.org.ua/derjplemreestr%20
%5b%D0%94%D0%B0%D1%82%D0%B0%20%D0%B7
%D0%B2%D0%B5%D1%80%D0%B5%D0%BD%D0%B5
%D0%BD%D0%BD%D1%8F%20 10.03.2019

19. Jlarka O.M., Bonkos JI.A. YkpaiHcbka BepxoBa I0-
pona. XapkiB: InctutyT TBapunHMITBa YAAH. HaykoBo-ce-
nexuiitauii nentp 3 kousiperna. 2010. 96 c.

20. Impanmpka T.€. Ominka cropTHBHOI podoTo3mar-
HOCTI KOHEH pi3HUX MOpix, sAKi Opanu ydacTh y 3MaraHHsX 3
nojtoanHs nepekoz. Po3senenns i renetuka TeapuH. 2018.
Bum. 56 C. 25-31. Doi:https://doi.org/10.31073/abg.56.04 .
file:///C:/Users/User/Downloads/196-Article%20Text-373-1-
10-20181204.pdf

21. Txauoa [.B. Hampsimu ymockoHaneHHS TeHO(OH-
Iy KOHeW ykpaiHChKOi BepXoBoi moponu. BicHuk arpapHoi
nayku. 2016. Ne§. C. 26-32. Doi: https://doi.org/10.31073/
agrovisnyk201608-05 .

22. Age and sex features of organism non-specific
resistance of Ukrainian riding horse/ Babenko O. et al.
Journal of Central European Agriculture. 2020. 21(1). P. 25—
36. Doi:https://doi.org/10.5513/jcea01/21.1.2323.

23. bonnapenxo O.B., I'ets A.A., Inpuunpka T.€. Meto-
JIUKa OIIIHKK Ta M000pYy MJIEMIHHOTO Marepiany 3 BHKOPHC-
TAQHHSM T'€HETHYHHX Ta O10JOTIYHMX OCOONMBOCTEH KOHEH
pI3HMX HANpsIMiB BUKOPHUCTAHHS 32 CYYaCHUMHU METOIAMH.
2017. Yyounceke, 36 c.

24. Cynpyn L.O. Pucucrti mopomm koHeld B VYkpaiHi.
Po3Benenns i reneruxa tBapud. 2012. Bum. 46. C. 56-59.
URL:http://nbuv.gov.ua/UJRN/rgt 2012 46 22

25. CynpyH 1.O. Metonu cenexiii «npu30BUX» PUCAKIiB.
Bicuuk CyMCBKOTO HalliOHAILHOTO arpapHOro yHIBEPCUTETY.
2010. Bumn. 12 (18). C. 124-133.

26. Cympyn 1.O. XapakrepHcTHKa HOIyISNifHO-TeHe-
THYHUX MApaMeTpPiB KOHEH PUCUCTHX Topia. biomoris TBapuH.
2013. Tom 15. Ne 3. C. 132—-139. URL:http://aminbiol.com.ua/
index.php/ua/arkhiv/93-bt3-15-2013/264-2013-10-09-13-21-11

27. Cynpyn W.A., llunkapenko A.A. Ponp Tpaau-
LIMOHHBIX COPEBHOBAHMH B CEJEKLMM JIOLIAJCH PBICHCTHIX
mopoj. AKTyaJlbHbIE TPOOIEMBl HHTEHCHBHOTO Pa3BUTHS
*KHUBOTHOBOCTBA. COOpHMK HaydHBIX TpynoB BI'CXA. 2013.
Beimyck 16. Yacts 2. C.10—-18. URL:http://elc.baa.by/upload/
apirz-13-2.pdf

28. Bonkos [I.A., JTrotux C.B. Cy4acuuii cras, npobiaemu
Ta NepCHeKTHBH PO3BUTKY HoBooneKkcaHapiBChKOT BaroBo3HOL
nopozau KoHel. BicHuk arpaproi Hayku. 2013. Ne 10. C. 33—
36. URL:https://agrovisnyk.com/oldpdf/visnyk 10_2013.pdf

REFERENCES

1. Aurich, J., Aurich, C. (2006). Developments
in European Horse Breeding and Consequences for
Veterinarians in Equine Reproduction. Vol. 41, Issue 4,
pp. 275-279. Available at: https://doi.org/10.1111/j.1439-
0531.2006.00719.x .https://onlinelibrary.wiley.com/doi/
abs/10.1111/5.1439-0531.2006.00719.x

2. Verbytskyi, PI., Mykytiuk, D.M., Bilous, O.V.,
Tkachova, 1.V., Kostenko, O.I. (2008). Henetychni resursy
konei v Ukraini [Genetic resources of horses in Ukraine].
NTB. Kharkiv: Institute of Animal Husbandry UAAS. Issue
98, pp. 3— 10. Available at: http://animal.kharkov.ua/archiv/
ntb/NTB98.pdf

3. Volkov, D.A. (2006). Pleminni resursy konjarstva
ta zavdannja selekcioneriv [Breeding resources of horse
breeding and tasks of breeders]. NTB. Issue 94, pp. 84-88.
Available at:http://animal.kharkov.ua/archiv/ntb/NTB94.pdf

4. Peculiarities of Horse Breeding. Marcilido Dias
Silveira da Mota and Luciana Correia de Almeida Regitano.
2012. Available at: https://doi.org/10.5772/50519.

5. Kudriavska, N.V. (2015). Prohrama selektsii konei
ukrainskoi verkhovoi porody do 2020 roku [The program of
Ukrainian horse breed breeding until 2020] Kharkiv: Institute
of Animal Husbandry NAAS.

6. Gafney, B., Cunningham, E.P. (1988). Estimation of
genetic trend in racing performance of thoroughbred horses.
Nature. no. 332, pp. 722-724. Available at: https://doi.
org/10.1038/332722a0.

7. McGivney, B.A., Han, H., Corduff, L.R., Katz, L.M.,
Tozaki, T., MacHugh, D.E., Hill, E.W. (2020). Genomic
inbreeding trends, influential sire lines and selection in the
global Thoroughbred horse population. Scientific Reports.
Vol. 10, 466 p. Available at: https://doi.org/10.1038/s41598-
019-57389-5 http://www.nature.com/scientificreports

8. Tkachova, 1.V. (2011). Stratehiia rozvytku haluzi
koniarstva v Ukraini. [Strategy for the development
of the equestrian industry in Ukraine]. Naukovyi
visnyk  Natsionalnoho  universytetu  bioresursiv i
pryrodokorystuvannia Ukrainy [Scientific Bulletin of the
National University of Life and Environmental Sciences of
Ukraine]. Issue 160, Part 1, pp. 271-277.

9. Derzhavnyj pleminnyj rejestr 2005 rik. Derzhavnyj
naukovo-vyrobnychyj koncern «Selekcija»2006 [State Tribal
Register 2005. State Research and Production Concern
"Selection", 2006]. Vol. 11, 310 p.

73


https://doi.org/10.31073/abg.56.04
file:///C:\Users\User\Downloads\196-Article Text-373-1-10-20181204.pdf
file:///C:\Users\User\Downloads\196-Article Text-373-1-10-20181204.pdf
http://nbuv.gov.ua/UJRN/rgt_2012_46_22
http://elc.baa.by/upload/apirz-13-2.pdf
http://elc.baa.by/upload/apirz-13-2.pdf
https://agrovisnyk.com/oldpdf/visnyk_10_2013.pdf
https://doi.org/10.1111/j.1439-0531.2006.00719.x
https://doi.org/10.1111/j.1439-0531.2006.00719.x
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1439-0531.2006.00719.x
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1439-0531.2006.00719.x
https://doi.org/10.1038/s41598-019-57389-5
https://doi.org/10.1038/s41598-019-57389-5

Texnonoeis supobruymea i nepepooxu npooykyii meapunnuymea, 2020, Ne 2

tvppt.btsau.edu.ua

10. Derzhavnyj pleminnyj rejestr 2006 rik. Derzhavnyj
naukovo-vyrobnychyj koncern «Selekcija», 2007 [State
Tribal Register 2006. State Research and Production Concern
"Selection", 2007]. Vol. II, 310 p.

11. Derzhavnyj pleminnyj rejestr 2007 rik. Derzhavnyj
naukovo-vyrobnychyj koncern «Selekcija», 2008 [State
Tribal Register 2007. State Research and Production Concern
"Selection", 2008]. Vol. II, 310 p.

12. Derzhavnyj pleminnyj rejestr 2008 rik [State Tribal
Register 2008]. Kyi'v: Derzhavnyj naukovo-vyrobnychyj
koncern «Selekcija», 2009 [Kyiv: State Research and
Production Concern "Selection", 2009]. Vol. IL, 310 p.

13. Derzhavnyj pleminnyj rejestr za 2010 rik [State
Tribal Register for 2010]. Kyi'v: Ukrplemob’jednannja, 2011
[Kyiv: Ukrplemobednannia, 2011]. Vol. II, 332 p.

14. Derzhavnyj rejestr sub’jektiv pleminnoi' spravy
u tvarynnyctvi za 2014 rik / za red. S.V. Pryjmy [State
Register of Breeding Entities in Animal Husbandry for
2014]/ ed. S.V. Pryjmy. Kyiv, 2015. Vol. II, 319 p. Available
at: file://animalbreedingcenter.org.ua/derjplemreestr%20
%5b%D0%94%D0%B0%D1%82%D0%B0%20%D0%B7
%D0%B2%D0%B5%D1%80%D0%B5%D0%BD%D0%B5
%D0%BD%D0%BD%D1%8F%20 10.03.

15. Derzhavnyj rejestr sub’jektiv pleminnoi' spravy
u tvarynnyctvi za 2015 rik / za red. S.V. Pryjmy [State
Register of Breeding Entities in Animal Husbandry for
2015]/ ed. S.V. Pryjmy. Kyiv, 2016. Vol. II, 319 p. Available
at: file://animalbreedingcenter.org.ua/derjplemreestr%20
%5b%D0%94%D0%B0%D1%82%D0%B0%20%D0%B7
%D0%B2%D0%B5%D1%80%D0%B5%D0%BD%D0%B5
%D0%BD%D0%BD%D1%8F%20 10.03.2019

16. Derzhavnyj rejestr sub’jektiv pleminnoi' spravy
u tvarynnyctvi za 2016 rik / za red. S. V. Pryjmy [State
Register of Breeding Entities in Animal Husbandry for
2016] / ed. S.V. Pryjmy. Kyiv, 2017. Vol. II, 307 p. Available
at:file://animalbreedingcenter.org.ua/derjplemreestr%20
%5b%D0%94%D0%B0%D1%82%D0%B0%20%D0%B7
%D0%B2%D0%B5%D1%80%D0%B5%D0%BD%D0%B5
%D0%BD%D0%BD%D1%8F%20 10.03.2019

17. Derzhavnyj rejestr sub’jektiv pleminnoi' spravy
u tvarynnyctvi za 2017 rik / za red. S. V. Pryjmy [State
Register of Breeding Entities in Animal Husbandry for
2017]/ ed. S.V. Pryjmy. Kyiv, 2018. Vol. II, 307 p. Available
at: file://animalbreedingcenter.org.ua/derjplemreestr%20
%5b%D0%94%D0%B0%D1%82%D0%B0%20%D0%B7
%D0%B2%D0%B5%D1%80%D0%B5%D0%BD%D0%B5
%D0%BD%D0%BD%D1%8F%20 10.03.2019

18. Derzhavnyj rejestr sub’jektiv pleminnoi' spravy
u tvarynnyctvi za 2018 rik / za red. S.V. Pryjmy [State
Register of Breeding Entities in Animal Husbandry for
2018] / ed. S.V. Pryjmy. Kyiv, 2019. Vol. II, 294 p. Available
at: file://animalbreedingcenter.org.ua/derjplemreestr%20
%5b%D0%94%D0%B0%D1%82%D0%B0%20%D0%B7
%D0%B2%D0%B5%D1%80%D0%B5%D0%BD%D0%BS5
%D0%BD%D0%BD%D1%8F%20 10.03.2019

19. Latka, O.M., Volkov, D.A. (2010). Ukrai'ns'ka
verhova poroda. Harkiv: Instytut tvarynnyctva UAAN
[Ukrainian horse breed. Kharkiv: Institute of Animal
Husbandry UAAS]. Naukovo-selekcijnyj centr z konjarstva
[Research and selection center for horse breeding]. 96 p.

20. Il'nyc'ka, T.Je. (2018). Ocinka sportyvnoi'
robotozdatnosti konej riznyh porid, jaki braly uchast' u
zmagannjah z podolannja pereshkod [Assessment of sports
performance of horses of different breeds that participated
in competitions to overcome obstacles]. Rozvedennja i

74

genetyka tvaryn [Breeding and genetics of animals]. Issue 56,
pp. 25-31. Available at:https://doi.org/10.31073/abg.56.04.
file:///C:/Users/User/Downloads/196-Article%20Text-373-1-
10-20181204.pdf

21. Tkachova, 1.V. (2016). Naprjamy udoskonalennja
genofondu konej ukrai'ns'koi' verhovoi' porody [Directions
for improving the gene pool of Ukrainian horses]. Visnyk
agrarnoi' nauky [Bulletin of Agricultural Science]. no.

8, pp. 26-32. Available at:https://doi.org/10.31073/
agrovisnyk201608-05 .
22. Babenko, O., Bushtruk, M., Stavetska, R.,

Starostenko, I., Tkachenko, S., Klopenko, N., Popova,
M. (2020). Age and sex features of organism non-specific
resistance of Ukrainian riding horse. Journal of Central
European Agriculture. 21(1), pp. 25-36. Available at: https://
doi.org/10.5513/jcea01/21.1.2323.

23. Bondarenko O.V., Getja A.A., IlI'nyc'’ka T.Je.
(2017). Metodyka ocinky ta doboru pleminnogo materialu z
vykorystannjam genetychnyh ta biologichnyh osoblyvostej
konej riznyh naprjamiv vykorystannja za suchasnymy
metodamy [Methods of evaluation and selection of breeding
material using genetic and biological characteristics of
horses of different uses according to modern methods].
Chubynske, 36 p.

24. Suprun, 1.O. (2012). Rysysti porody konej v Ukrai'ni
[Lynx breeds of horses in Ukraine]. Rozvedennja i genetyka
tvaryn [Breeding and genetics of animals]. Issue 46, pp. 56—
59. Available at: http://nbuv.gov.ua/UJRN/rgt 2012 46 22

25. Suprun, 1.O. (2010). Metody selekcii' «pryzovyh»
rysakiv [Methods of selection of "prize" trotters]. Visnyk
Sums'kogo nacional'nogo agrarnogo universytetu [Bulletin
of Sumy National Agrarian University]. Issue 12 (18),
pp. 124-133.

26. Suprun, 1.O. (2013). Harakterystyka populjacijno-
genetychnyh parametriv konej rysystyh pored [Characteristics
of population-genetic parameters of trotting horses]. Biologija
tvaryn [Animal biology]. Vol. 15, no. 3, pp. 132-139.
Available at: http://aminbiol.com.ua/index.php/ua/arkhiv/93-
bt3-15-2013/264-2013-10-09-13-21-11

27. Suprun, LA., Shinkarenko, A.A. (2013). Rol'
tradicionnyh sorevnovanij v selekcii loshadej rysistyh
porod [The role of traditional competition in breeding
horses of trotter breeds]. Aktual'nye problemy intensivnogo
razvitija zhivotnovodstva [Actual problems of the intensive
development of animal husbandry]. Sbornik nauchnyh trudov
BGSHA [Collection of scientific works of BSAA]. Issue
16, Part 2, pp. 10-18. Available at:http://elc.baa.by/upload/
apirz-13-2.pdf

28. Volkov, D.A., Ljutyh, S.V. (2013). Suchasnyj stan,
problemy ta perspektyvy rozvytku Novooleksandrivs'koi'
vagovoznoi' porody konej [Current state, problems and
prospects of development of Novooleksandrivska heavy
truck breed of horses]. Visnyk agrarnoi' nauky [Bulletin of
Agricultural Science]. no. 10, pp. 33-36. Available at:https://
agrovisnyk.com/oldpdf/visnyk 10 2013.pdf

CocTosinMe U NepcneKTHBBI HCN0Jb30BAHUS TeHeTH-
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TEHEeTHUECKUX PEeCypCcOB JKUBOTHOBOACTBA M pa3paboTka
myTell uX 3(QQEKTUBHOTO HCIIOIB30BAHUS, TOCKOIBKY B
MUpe HabIogaeTcsl TEHJSHLUS K COKPAIEHUIO TIOPOIHO-
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T0 COCTaBa OJJOMAIITHEHHBIX BUIOB *XKUBOTHBIX. Ha ceromus
KOHHBIC 3aBO/IbI y6blT0‘-{HbI, HE UMCIOT CPEACTB [JIA paclln-
PEHHOTO BOCIIPOM3BOACTBA, U COOTBETCTBEHHO COKpAIAeT-
Cs1 ITOTOJIOBBE IIEHHBIX ITOPOJ] JIOIIaIeH, 00eqHIeTCs 00Imit
renodonn. Llensro nccirenoBanuit OB aHAIN3 COBPEMEH-
HOTO COCTOSIHUSI IIJIEMEHHOTO KOHEBOJICTBA B YKpamWHE,
XapaKTEepPUCTHKA OTEUECTBEHHBIX MOPOJ IUIEMEHHBIX JIO-
1raieii, KOTopbIe SIBIISAIOTCS 030 TS TUIEMEHHOM padoThI,
U NPOrHO3UPOBAHUE UX POJH B IOPOI00OPa30BATEIHLHOM
mporecce.

Jlnst aHanm3a COCTOSIHUSI Pa3BUTHSI KOHEBOACTBA B YKpa-
vHe OBLT MCIIONB30BaH [0cynapCcTBEHHBIN peecTp CyOBeKTOB
IUIEMEHHOTO JieNa B XHMBOTHOBOACTBEe 3a 2005-2018 rr. u
JTAaHHbIE MHOTOJICTHUX HCCIICIOBAaHUH B 00acTH KOHEBOI-
cTBa YKpauHbl. [[jisi uccienoBaHusl UCIIONB30BAaHbl METOBI
CHCTEMHOTO 0000menus, rpahuueckuii, aHATUTHISCKUH U
CPaBHUTEIHHO-CTATHCTHIECKUH.

IIpoBenen ananu3 pa3BUTHS KOHEBOJCTBA B YKpauHE.
Jloka3aHo, 4TO B yCJIOBMAX 3aTSHYBIIErocs KpHU3HUca 3a I10-
ciaenHue 14 et riieMeHHOe KOHEBOJCTBO B YKpauHe Ipe-
TEpIIEIO CYIIECTBEHHOIO COKPAIIEHMSI YUCICHHOCTH IOTO-
JIOBBSI, CY)KSHUS TIOPOIHOM CTPYKTYpHI W U3MEHEHHs (hopM
COOCTBEHHOCTH.

Ha nagano 2019 roga B YkpauHe 3aperucTpupoBaso 38
CyOBEKTOB INIEMEHHOH paboThI: 18 koHe3aBoa0B, 20 mIeMeH-
HBIX PETPOAYKTOPOB.

HaunGonbuiee morojoBbe IJIEMEHHBIX JIOMIAICH cocpe-
JIOTOYEHO B BOCTOYHBIX oOmacTsix Ykpamubl: Jlyranckoi,
XapbkoBckoit, JlnenmponerpoBckoii, KupoBorpanckoit, 3a-
MOPOYKCKOHM. YCTAaHOBJIEHO, YTO JIMJEPAMHU MO YUCIEHHOCTH
cpeny 3aBOACKUX IOPOJ JIOIIAAeH SIBISIOTCS yKpauHCKas
BEpXOBasi, OPJIOBCKasi PHICHCTAasl U YUCTOKPOBHASI BEpXOBast
IIOPOJIbI JIOIIAIeH.

3a nepuox ¢ 2005 mo 2019 rr. oTpacib KOHEBOACTBA B
YKpanHe NOHeCNa CYIIECTBECHHBIC MOTEPH, a UYHUCIEHHOCTH
IUIEMEHHBIX JIOMAAeH cokpaTtwiack Ooinee uem BaBoe. On-
Hako 3a nociuenuuii rog B IlonTaBckoii, Kueckoit, XMelb-
HHHKOﬁ 06J'laCT5lX HAMETUWJIUCh TEHACHIWU K YBEJIHMYCHUIO
IIOTOJIOBBS IIEMEHHBIX Jomaned. OTaenbHble MOpOAbI JIo-
mrageil MOryT HCIIONBb30BaThCSl KaK B ITOPOI00Opa30BaTEIb-
HOM TIPOIIeCCe, TaK M IS TIOJIb30BATENBECKOTO CKPEIMBAHUS
JUISL CHIOPTA.

KnroueBble ciioBa: mopona, KOHHBII 3aBOA, MIEMEH-
HOH pPEenpoayKTOp, MOTOJIOBBE, Kepebel, KoOblIa, BBIXOA
KepeosIT.
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The Prospects of genetic resources of horse using
in Ukraine

Suprun L.

The high-priority task in international and national
agricultural programsis to preserve the genetic resources of
livestock and develop some ways to use them effectively,
because there is a tendency in the world where we can see
the reduction of the breed composition of domesticated
animal species. Today, horse farms are unprofitable, do not
have the funds for expanded reproduction, and accordingly
the population of valuable breeds of horses is reduced, the
general gene pool is impoverished. The aim of the study was
to analyze and highlight the current state of horse breeding in
Ukraine, the characteristics of domestic breeds of breeding
horses, which are the basis for breeding work, and forecasting
their importance in the breed process.

To analyze the state of development of horse breeding in
Ukraine, the State Register of subjects of breeding in animal
husbandry for 2005-2018 and the data of long-term research
in the field of horse breeding in Ukraine were used. There
were used the methods of system generalization, graphic,
analytical and comparative-statistical.

The analysis of the state development of horse breeding
in Ukraine has been carried out. It was also proved that in the
conditions of a long crisis for the last 14 years pedigree horse
breeding in Ukraine has undergone a significant decrease in
the number of livestock, narrowing of the breed structure and
change of ownership.

At the beginning of 2019 in Ukraine, according to the
State Register of Breeding Entities in Animal Husbandry, there
are 38 breeding entities: 18 stud farms, 20 breeding breeders.

The largest number of breeding horses is concentrated
in the eastern regions of Ukraine: Luhansk, Kharkiv,
Dnipropetrovsk, Kirovohrad, Zaporizhia. It is established that
the leaders in the number of factory breeds of horses are the
Ukrainian horse, Orel trotter and purebred horse.

During the period from 2005 to 2019, the horse breeding
industry in Ukraine suffered significant losses, and the number
of breeding horses decreased more than twice. However, over
the last year in Poltava, Kyiv, Khmelnytsky regions there have
been tendencies to increase the number of breeding horses.

Some breeds of horses can be used both in the breeding
process and for custom of crossbreeding for sports.

Key words: breed, horse farm, breeding breeder,
livestock, stallion, mare, foal yield.
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Bruius pH i pi3HMX KOHIEHTPAWii COJIi TA KOBYI HA PiCT EHTEPOKOKIB,
BH/IIJIEHUX 3 IPUPOIHUX €KOHILI
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[ocTranoBka mpo6aemu. J{ns 3a0e3neueHHs

VY cTarTi HaBeAEHO PEe3yNbTaTh JOCIiKEHb I0/I0 3aTHOCTI YOTHPHOX He-
BUBYCHHX LITaMiB EHTEPOKOKIB, BUIUICHUX i3 KapaTchbKoi OPHH3H, BIYKMBATH 32
pi3HKX 3HaueHb pH B yMOBaxX BHCOKHX KOHLIEHTpALill KyXOHHOI COJIi Ta YKOBYI.

Husbke 3HauenHs pH y HUTyHKY Ta )KOBYHI KHCIIOTH, SIKI HAAXOAATH Y TOHKUIT
BiZTII KMIIEYHHKY, 3HIKYIOTh BIKUBAaHHs OakTepiid, ToMy edexTuBHICTb po0i-
OTHUYHHUX INTaMIB 3HAYHOIO MIpOIO 3aJICKUTh BiJ 1X CTIMKOCTI 10 IIUX YMHHHUKIB.
KyxoHHa Ciflb € OIHHMM i3 BO)KJIMBMX KOMIIOHEHTIB IiJ Yac BUPOOHMITBA PO3-
CUIBHHX CHPIB, OCKIIBKY BIUIMBA€ HAa aKTUBHICTH (DEPMEHTIB ITiJ] Yac BU3PIiBaHHS
CHpY i YTBOPEHHS CMAaKOapOMaTHYHMX CIIOJNYK, Ha TiIpaTalliio Ka3eiHy, a Takox
Ha TepMiH 30epiranns cupy. OnHaK BUCOKI KOHIIGHTpaLii coii MaroTh OakTepio-
CTaTHYHUH e(eKT, TOMY CTIHKICTh MiKpoOiaJbHUX KYJIBTYD 3aKBalllyBaJIbHUX Hpe-
napariB Juisl CHpPIB 0 KOHIEHTpaLiil codi, sKi nependadeHi TeXHOIOT1YHUM IIPO-
LIECOM, Ma€ NPUHIUIIOBE 3HAUCHHSL.

YeraHOBIIEHO, 110 TOCTIPKYBaHI IITaMH €HTEPOKOKiB 3a pH 3 He BrkuBaIH
1 He POSIBIISUIN POCTOBHX BIIACTUBOCTEH, a 3a moka3Huka pH 4 nuie 1Ba mramMu
— E. durans SB18 i E. durans SB20 Gynu 31aTHI BIXKMBAaTH Ta MPOSIBISITH JOOPi
POCTOBI BIIaCTHBOCTI, Ha 110 BKA3yBaJIO ITiJBHUILEHHS ONTUYHOI TYCTHHH Cepesio-
BUILA KyIbTUBYBaHH:. 3a pH 5 yci nociipKkyBaHi IITaMi €eHTEPOKOKIB IPOSIBIISIIH
pocToBi BiacTuBocTi, onHak mramMu E. durans SB18 ta E durans SB20 naBanu
CYTTEBILIMH PICT MPOTU KOHTPOIIO, 30KpeMa ONTUYHA T'yCTHHA CEPEJOBUIIA 3pO-
cranay 9,8 ta 10,8 paza (p<0,001) BignosiaHoO.

Ilix yac BHBUYEHHS CTIMKOCTI €HTEPOKOKIB 10 Pi3HUX KOHIEHTpawLiil >KOBYi
BCTaHOBIJIH, 1110 B yMoBax 20 % KoHIEHTpallii HAMBUIIUN PICT MPOSBISIM JBA
mramu eHrepokokiB — E. durans SB18 i E. durans SB20, ontuuna rycruHa ce-
peoBHIIA KyIbTHBYBaHHS LUX INTaMiB Oyla BHILOIO IPOTH KOHTpPOJIIO Ha 61,9
Ta 58,9 % (p<0,001) BiamoBigHo. Yci JOCTIKYBaHI ITAMH SHTEPOKOKIB 37aTHi
ynponosx 21 100w BrxuBaTH B yMoBax 3—6,5 % KOHIIEHTpaLil KyXOHHOI coIi, 1110
BKa3ye Ha IX MPHUAATHICTh 10 BUKOPUCTAHHS Y BUPOOHUITBI PO3CUIBHUX CHPIB.

KurouoBi cioBa: Enterococcus durans, E. faccium, onTuuHa ryctuna,
»oB4, pH.

AKTHBHICTE  MiKkpo¢uiopu OaKTepiaJbHOTO

HOPMaJIbHOI KHUTTENISUIBHOCTI JIIOOUHA Barome
3HAUEHHS MAa€ BHKOPHCTaHHS MNPOOIOTHKIB, 10
SKHX CTaBJIATh TI€BHI BUMOTH, 30Kpema Mpobio-
THUYHI LITaMU MarOTh OyTH T€HETHYHO CTAOLIbHU-
MU Ta 3AaTHUMH BM)KMBATU 332 HU3bKHX 3HAYCHb
pH, mii >KOBYHMX KHCIOT 1 TpaBHUX (EPMEHTIB
LUTYHKOBO-KHIIKOBOTO TpakTy. KpiM Toro, BoHH
MaroTh OyTH Oe3MeYHUMH 1 He 3IIMCHIOBATU IO-
014HOI Z1ii Ha MaKPOOPraHi3M.
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npenapary 3ajJeXHUTb Bifg 0araTbOX YHHHHKIB,
30KkpeMa (hi3i0IOTiYHOTO cTaHy, OiOXiIMIYHOI aK-
TUBHOCTI Ta ckiaxy Mikpooprasismi. CydacHa
MOJIOYHA MPOMHUCIIOBICTD Uil BUPOOHHULTBA (ep-
MEHTOBaHUX IPOLYKTIB 1 CHPIB BUKOPUCTOBYE
30e011b1I0r0 IMIOOPTHI OakTepiagpHiI Mpenaparu.
[IpuHIMIIOBOIO TEpeBarol0 BITYM3HSIHUX OakTe-
plaTpHUX MpenapaTiB € aJaNTOBAaHICTh IITAMiB
MOJIOYHOKHCIIHNX OaKTepid 10 0coOnMBOCTEH cH-
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POBUHH, TEXHOJIOTII TPAJAUIIHHNX HAIIOHATHLHUX
MIPOAYKTIB Ta KIIIMATHYHUX YMOB. 3 OIVISAY Ha TIE,
CBOTOJIHI CIIOCTEPITAETHCS TEHICHITIS 10 CTBOPCH-
HA pETiOHANBHUX OaKTepialbHUX IperapariB 3
METOI0 30epeKeHHS TPAMUIIIHHUX TEXHOJIOTIN Ta
MTOMyJsIpr3ariii HalliOHATBHUX MPOIYKTIB. OqHAK
ITOCI 3aJIUIIAETHCS HEBUBUCHOIO MiKpodopa oBe-
YOro MOJIOKA 1 TPaTUIIHHOTO KapHaTChbKOTO PO3-
CITEHOTO CHPY — OpHH3H.

Otxe, y OloTeXHOJOTIi CTBOpEHHS OakKTe-
plagbHUX MpemnapariB akTyaJlbHUM € BUBYCHHS
(YHKITIOHATBHHX BIIACTHBOCTEH MiKpOGIIOPH, BU-
IiJIEHOT 13 TPaIuIliHHOT KapIaTChbKoi OpHH3H.

AmHaJi3 octaHHix aociigxkenb. I1ix gac koH-
CTPYIOBaHHS TPOOIOTHYHUX TIperapariB 3HAYHY
yBary MpUIUISIOTH 3MaTHOCTI IITaMiB MiKpoopra-
HI3MIB BIDKHBATH B YMOBaX KHCJIOTO CEpEIOBHINA
MUTYHKA, BUCOKUX KOHIICHTpAIlif )KOBYi B TOHKIM
KHIII Ta MOXJIMBOCTI iX JIOCSATAaTH TOBCTOTO BiJl-
Ty KHUIIEYHUKY 1 TPOSBISITH (YHKITIOHABHI
BIacTUBOCTI [1].

Bigomo, mo MonogHOKuUCHTI OakTepii, 0coOIm-
BO JakToOaKTepii, CTIHKI 4O KUCIIOI peakIii cepe-
nmosutia [2]. [IpoMucIoBi MITaMU MOJIOYHOKHACITHX
OaxTepiid, SIKi BUKOPUCTOBYIOTH JIJISI BUTOTOBJICH-
HS NPOOIOTHYHHUX TIperapariB, 3a3BUYail MOXYTh
po3BuBarucs 3a 3Ha4eHb pH 4 Ta HIkue [3], a
eHTepokokH, 30kpema E. Faecalis, 3marni aganry-
Batucs 10 kucimx cepenosu (pH 2,9) i mepeno-
CSTh KUCIIOTY €KCTPAKTY JiaiiMa, BUSBIISIOUN CTa-
OUTBHY B3a€EMOII0 yIIPOMOBXK 12 roguH [4].

BaxmBoI0  XapakTepUCTUKOI EHTEPOKOKIB
€ 1X 3[aTHICTh POCTH B YMOBaX ITMPOKOTO fiara-
30HY TEMIIEPaTyp, 32 BHCOKOTO BMICTY KYXOHHOI
COJTi Ta >KOBYI 1 HU3bKoTO 3HaueHHsS pH. CTiiKicTh
IO JKOBUYI TPaBHOI CHCTEMH € HEOOXiTHOI yMO-
BOIO TSI KOJIOHI3aIii Ta MeTabOoiYHOT aKTUBHOCTI
OakTepiil y KAIMIEIHUKY TOCIIONapsl, OCKIIBKH KITi-
THHHI MeMOpaH! MIKpOOPTaHi3MiB € AyXKe Ty TIIH-
BHMH 10 JKOBUHUX KHCIIOT [5].

JlocaipkeHHSIMH BCTAHOBIICHO, IO >KOBUHI
KHCJIOTH, SIKI HAJIXOMATh Y JBAHAIIATHIIATY KHII-
Ky TOHKOTO KHIIICYHHKY, 3HIXKYIOTh BIDKHBAaH-
Hs OakTepiid, ToMy €()eKTHBHICTb MPOOIOTHIHUX
MITaMiB 3HAYHOIO MipOIO 3aJICKUTH Bif iX CTIHKO-
cTi 1o koBui [6]. KpiM TOTO, PO BHKOPHCTAHHS
EHTEPOKOKaMH YKOBYI K JDKEpena MOKHBHUX pe-
YJOBWH BKa3ye X 3MaTHICTh BIDKABATH 1 PO3MHOXKY-
BaTHCS Y CEPEIOBHIIII 3 KOHIICHTpaIi€o xoB4i 3 %
[7]. Mexani3mu, 3a TOTIOMOTOIO SKHX TIPOOiOTHIHI
OakTepii 3MaTHI BUTPUMATH CTpPEC, CIIPUIHMHCHUN
’KOBYHUMH COJISIMH, 3aJIMIIAIOThCS HE3 SICOBAHU-
MU, OJTHAK, Ha TyMKY JESKUX JTOCIITHUKIB, iX CTiH-
KICTh IPYHTYETHCS Ha TiAPOJi3i JKOBUYHUX COJICH
[8]. Monounokuci 6akTepii TaKoXK BIDTUBAIOTH HA
3aCBOEHHS XOJIECTEPOITY MAKPOOPTAHI3MOM 3aBJIs-
KH YKOBYHO-COJTLOBOMY OOMiHY ITHX OakTepii [9].

KyxoHHa CiTh € OTHUM 13 BOXKJIMBHX KOMIIO-
HEHTIB 1] 9ac BUPOOHHUIITBA PO3CUTBHUX CHPIB,
OCKUTHKH BIUTMBA€E Ha TEpMiH 30epiraHHs cupy,
PO3MHOXEHHS OakTepii Ta aKTHUBHICTH ¢ep-
MEHTIB TIiJl 9ac BH3piBaHHA, 1, OT)KE, HA CMaK Ta
apomar, a Tako)X Ha TiapaTalliro Kazeiny ta ¢op-
MYBaHHSI CTPYKTYpH 1 KOHCHCTEHINi cupy [10].
KyxoHHa CiTh TOCHITIOE TIAPONITHYHY 3/IaTHICTh
CHYIYKHOTO (hepMEHTY IIiJT 9ac BU3PIBaHHS CHPY,
raJbMye€ JKHTTENSUTHHICTh THIJIBHUX OaKTepii,
BogHOo4Yac (y TIEBHUX KOHIICHTPAIlISAX) CIIPHUSE
PO3BUTKY MOJIOYHOKHCIIOT Mikpodiaopu 3akBa-
ITyBaJbHUX TIpeIapaTiB 1 MPOAYKYBAaHHIO HEIO
tdepmentiB [11]. Cinp BIUTHBaE Ha PO3UMHHICTH
O1JIKIB 1 BMICT BOJIOTH Y CHPi, III0 BU3HAYAE HOTO
pEeOoJIOTiUHI BIIACTHBOCTI Ta TEKCTYPY T/ 9ac BH-
TOTOBIIEHHS. 3apa3oM 5—6 % BMiCT KyXOHHOI coJIi
T ABHUIIY€ PO3YNHHICTE Ka3eiHiB y cupax [12] Ta
BIUTMIBAE Ha 3ATHICTH Ka3eiHIB M0 3B’SA3yBaHHS
BOAM Ka3eTHOBUM TeJieM 1 HaJaHHS IDIACTHIHOI
koHcHCTeHINli. OmHAaK 3a BHUCOKHMX KOHIICHTpa-
i BimOyBAaETHCS 3HIKEHHS TimpaTallii Ka3einy,
TOMY INABHUINEHI KOHIIEHTpAIli CONi 3yMOBIIIO-
OTh (OpMYyBaHHS TBEPHIMIOi Ta >KOPCTKIMIOL
CTpyKTypH cupy [13].

YcTaHOBIICHO, 0 HATPiil XJI0pH Oepe yIacTh
B YTBOPEHHI COJITHOT KUCJIOTH IIITYHKOBOTO COKY 1
MTOCTIHHO HAsIBHUN B MaKpOOpraHi3Mi, TOMy Oak-
Tepii, IO BXOIATH 10 CKIaAy MPoOiOTHIHHX TIpe-
rapariB, MarOTh OyTH PE3UCTCHTHHMH IO ITHOTO
gyuHHUKa [2, 14]. OgHak MOCTiHKEHHSIMHA BCTa-
HOBJICHO, IO HE BCi IITAMH €HTEPOKOKIB 3IaTHI
pPOCTH 3a HAIBHOCTI BHCOKHX KOHIIEHTpAIIIH COJi,
30Kkpema 3a 6,5 % xonmentparii [15].

OTxe, akTyaJbHUM 3aBJaHHIM KOHCTPYIOBaH-
HS HOBUX €(eKTHBHHUX IPOOIOTHIHUX TIpEIapariB
JUTSI BAPOOHMIITBA CUPY € BiIOip CTIMKUX A0 METa-
OOJIITIB TPaBHOT CUCTEMH Ta COJIECTIHKHX ITaMiB
MIKPOOPTaHi3MiB.

MeTtoro mgociaimkeHHsi OyJ0 BUBYHTH 31aT-
HICTb CHTEPOKOKIB, BHIUICHUX 13 TpaaHIIiiHOL
Kaprarchkoi OpwH3W [16], BIKHBAaTH B yMOBax
pi3HUX 3HaueHb pH 1 pi3HUX KOHIIEHTpAIlil coi
Ta >KOBYI.

Marepiana i MmeToau A0CTiTKeHHsI. 3 METOIO
BHU3HAUYCHHS 31aTHOCTI pi3HMX mTaMmiB E. durans
SB6, E. faecium SB12, E. durans SB18, E. durans
SB20 pocTu B yMOBax KHCJIOTO CEPEIOBHIIA TIPO-
BOAWJIN iX KyIbTHBYBaHHS y pimkomy MIIb. Jlns
IBOTO KYJABTypH E€HTEPOKOKIB KYyITHTUBYBaJ M Ha
tBepaoMmy MPC 3a temneparypu 37 °C ynpomoBx
18-20 romuH. Ilicias mMpOTO CTEPHIIBHUM 130TO-
HIYHAM PO3YMHOM HATPII0 XJIOPHUAY POBOIIIIH
3MHBH 1 TOTYBaJI 3aBUCH MiKpoopraHi3miB Ha 0,5
omuHUITE 3a cTtangaproM McFarlend. YV xonbwm i3
PIIKUM XUBHIIEHUM cepenopuieM MITb BHOCHIN
3MHBH KYJIBTYp i3 po3paxyHKy 1,5 x 108 KYO/cm?.
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JocnimkyBani ipoOu KyisTHBYyBali 3a pH Bif
3 o 9 omuuunk, Temneparypu 37 °C ynpomoBx
24 romuH. PicT eHTEpOKOKIB BCTAHOBIIOBAIH 3a
3MIHOIO ONTUYHOI TYCTHHHU CEpEeIOBHINA KYJIbTHU-
BYBaHHS Ta BU3HAUaJIM 3a JIOTIOMOTOIO TMPHIIAay
K®K-3 3a gosxuuu xsuii 590 um.

3MaTHICTE E€HTEPOKOKIB POCTH 33 BHUCOKHX
KOHLIEHTpALI{ KOBYiI BCTAHOBJIIOBAJIN Yepe3 3MU-
BU KyaeTyp (i3 pospaxynky 1,5 x 1038 KYO/cm?)
y MIIb i3 20 ta 40 % KOHIICHTpAII€I0 MeIud-
HOI ’kOBYi. PiCT €HTEpOKOKIB yCTaHOBIIOBAIH 3a
3MIHOIO ONTHYHOI TYCTHHH CEpEJOBHINA KyIIb-
THBYBaHHS. 3MaTHICTh €HTEPOKOKIB BIDKHBATH B
YMOBax BHCOKHX KOHIEHTPAIliii HATPIIO XJIIOPUIY
BH3HAYaJIM 32 BHECEHHS 3MHBIB KyJIbTyp (i3 po3-
paxyuky 1,5 x 108 KYO/cm®) y MITB i3 koHIIEH-
Tpartti€ero coui Bix 3 g0 6,5 %. Y gunamini Ha 1, 2,
3,5 Ta 7 moOW TPOBOAVIIN TTOCIBH JJISI BUSBIICHHS
KHUTTE3NATHUX KYIBTYP.

Yei gocnimkeHHs TPOBOIWIN Y TPHOX TOBTO-
pennsix. CtarucTuyHy 0OpOOKY JaHUX MPOBOAU-
JIM, BUKOPUCTOBYIOUHM IakeTH nporpam Exsel Ta
STATISTICA 7,0. BigMiHHOCTI M’k BETHIYMHAMHU
BBKAJIM CTAaTHCTUYHO 3Hauymumu 3a p<0,05.

PesyabraTn gocigxeHHs Ta iX 00roBopeH-
Hi. Ilig gac BU3HAYEHHS 3MaTHOCTI €HTEPOKOKIB
pOCTH y KHCJIOMY, HEWTpPAJIbHOMY Ta JIY)KHOMY
3HAYEHHSAX JKUBHIIBHOTO CEPEIOBHINA OTPHMAIN
naHi, HaBeneHi y Tabmuui 1. 3a pH 3 pict nocmi-

JDKYBaHHX IITaMiB EHTEPOKOKIB HE CTIOCTepira,
ockinbku ontuyHa TyctnHa MIIB Gyna Ha piBHI
MTOKa3HUKIB KOHTPOIIO. 3a nmokazuuka pH 4 nwme
nBa mramu — E. durans SB18 i1 E. durans SB20
OyJv 31aTHI BUDKUBATH Ta MIPOSABIIATH J0OP1 pOCTO-
Bl BIIACTHBOCTI. YCTaHOBIICHO, IIIO 31 3MEHIIICHHSIM
KHCJIOTHOCTI Ti/BHIyBajach ONTHYHA TyCTHWHA
CepelIoBHIa KyJAbTUBYBaHHA. Tak, 3a 3HAYCHHST
pH 5 mramu entepokokiB E. durans SB6 Ta E.
faecium SB12 nposBisun 100pi pocToBi B1acTu-
Bocri, ongHak mramu E. durans SB18 Ta E. durans
SB20 maBanu CyTTEBILINI PicT MPOTH KOHTPOIIO,
30KpeMa ONTHYHA T'yCTHHA X CEPEIOBHII 30171h-
mryBajiack y 9,8 ta 10,8 pasa (p<0,001) Bignosin-
Ho. HaiikpamiuMu poCTOBUMHM BJIACTUBOCTSIMU 32
noka3Huka pH 6 1 7 xapakrepusysanucs mramu E.
durans SB18 ta E. durans SB20, 0CKiTbKH OIITHY-
Ha TyCTHHa cepeioBwina Oynma Buimomw y 19,6;
18,2; 20,5 ta 20,1 paza (p<0,001) BimmomimHO
npotu koHTponto. Onnak E. durans SB18 mpotu
E. durans SB20 maB kpamii pocToBi BJIaCTHBOCTI,
30KpeMa OINTHYHA T'yCTHHA CEePEeJOBHIIA KYIbTH-
ByBaHHsI OyJa BiJIOBiIHO Ha 7,2 Ta 2 % BUIIOIO.
Y myxHOMy cepemoBumii 3a pH 8 Ta 9 yci
JMOCITIDKYyBaHI IITaMHA EHTEPOKOKIB TIPOSBIISIIH
JIOCUTHL J00pi pocToBi BiacTuBocTi. OmHaK Haii-
Kpamii pOCTOBI BIIACTUBOCTI TMPOSBIIAB IITAM
E. durans SB20. Taxk, 3a pH 8 onmTuuna ryctuHa
Oyna y 21,0 pasa BHIIIOIO IPOTH KOHTPOJIIIO, OJTHAK

Tabmuig 1 — 3MiHa ONTHYHOI TYCTHHY cepeoBUINA NI Yac KyJIbTHBYBAHHS eHTEPOKOKIB 3a pi3HuX 3HaueHb pH (M£m, n=3)

pH [ITamMu €HTEPOKOKIB

on Konrpors E. durans E. faecium E. durans E. durans
SB6 SB 12 SB18 SB20

3 0,013+0,007 0,014+0,0006 0,013+0,0009 0,013+0,001

4 0,070+0,001 *** 0,071+0,001 *** 0,073+0,0003 *** 0,072+0,002***

5 0,033+0,0003 *** 0,012+0,00033 0,118+0,00033*** 0,129+0,0003 ***

6 0,012+0,0009 0,229+0,0006*** 0,122+0,0003 *** 0,237+0,0007*** 0,219+0,0009***

7 0,1140,0003 %% 0,17520,0003%%* 0,247-£0,0009% %% 0,2420,0009%

8 0,148:£0,0003 % 0,179+0,00066*** 0,242:£0,0003 %% 0,258£0,002%**

9 0,114+0,0003%** 0,147+0,0003*** 0,21540,0009*** 0,23740,002%**

Ipumirka: *** - p<0,001.

Tabmuus 2 — 3MiHa ONTHYHOI TYCTHHH CepelOBHINA M Yac KYJbTHBYBAHHSI €HTEPOKOKIB 3a Pi3HMX KOHIEeHTpamiit

skoBui (M£m, n=3)

Konuen ITamMu eHTEPOKOKIB
mg :‘I{lim% Konrpoxs E. durans E. faecium E. durans E. durans
’ SB6 SB 12 SB18 SB20
20 0,078+0,001 0,113+0,0015%** 0,120+0,0014*** 0,126+0,002%*** 0,124+0,001 ***
40 0,008+0,0007 0,015+0,0003*** | 0,017+0,00033*** | 0,017+0,0003*** 0,015+0,0003***

MpumiTka: *** - p<0,001.
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3a migBuineHHs pH mo 9 ontuyHa TycTHHA IEMIO0
3MeHIryBaiacs Ta Oyna y 19,7 paza BUIIOI0 MpOTH
KOHTPOJIIO.

Hapami Oyno mociipkeHo 37aTHICTh €HTepo-
KOKIB BIDKMBAaTH B YMOBAaX BHCOKOi KOHIIEHTpAIil
JKOBYi, NaHi HaBemeHo y Tabmuii 2. OTtpumani
JlaHi JOBOATH, 110 B ymoBax 20 ta 40 % koHIeH-
Tpartii >KOB4Yi JOCIIHKYBaHI IITAMH €HTEPOKOKIB
30epirajgd CBOIO J>KHUTTE3IATHICTh Ta TPOSBISIH
pOCTOBI BIlacTUBOCTI. HaliBumuii pict 3a KOHIICH-
Tpartii >xoBdi 20 % BCTaHOBIICHO IS ABOX IITAMIB
enrepokokiB — E. durans SB18 ta E. durans SB20,
ONTHYHA TYyCTHHA CEPEeNOBHUINA KyJIbTHBYBAaHHS
X mTamiB Oyma BHUIOIO MPOTH KOHTPOIIO Ha
61,9 Ta 58,9 % (p<0,001) BigmOBiHO.

3a xynsruByBaHHs mTamiB E. faecium SB12 i
E. durans SB18 y cepenosumti 40 % xoHmeHTpartii
’KOBUI ONTHYHA TyCTHHA Oyina BUIIOK y 2,2 pa3a
(p<0,001) mpoTH KOHTPOITIO, a 3a KyJIBTUBYBAHHS
E. durans SB6 Ta E. durans SB20 ontuyna ryc-
THHA cepenoBuIia Oyna Bumom y 2,1 Ta 1,9 pasa
(p<0,001) BiamoBimHO.

[lim wac BW3HAUEHHS 3/IaTHOCTI €HTEPOKOKIB
BIDKUBATH Yy pi3HUX (3—6,5 %) KOHLIEHTpaLliSX Ky-
XOHHOI COJIi BCTAHOBHWJIM, IO BIIPOJOBXK 21 mobu
MOCHIDKYBaHI IITaMH 30epirajal CBOIO JKHUTTE-
3aTHICTb.

BucHoBkmu.

1. I3 mocmimKyBaHUX YOTHPHOX INTAMIB C€H-
TepokokiB 3a pH 4 nea mramu — E. durans SB18
ta E. durans SB20 Oynu 31aTHiI BIDKUBATH Ta TPO-
SIBIISITH POCTOBI BIAcTHBOCTI. 3a 3HaueHHS pH 5
ONTHYHA TYCTHHA CEPEIOBHINA 32 KyJIbTHBYBaHHS
mramiB E. durans SB18 ta E. durans SB20 Gyna
Bumoio y 9,8 ta 10,8 pasza (p<0,001) BixmosigHoO,
MOPIBHIOIOYH 3 KOHTpojeM. 3a 3HadeHHs pH 61 7
HaWKpamuMH POCTOBUMH BJIACTUBOCTSIMHU TaKOX
xapakrepusyBasics mrtamu E. durans SB18 Ta
E. durans SB20, ontuyna rycTMHa ceperoBHINA
Oyna pumoro y 19,6; 18,2; 20,5 ta 20,1 pa3a Bin-
noBigHO (p<0,001) mpoTH KOHTPOIIO.

2. Bcranosneno, mio 3a 20 ta 40 % xoHILeH-
Tparii ’OoB4i JOCHI)KyBaHI IITaMH €HTEPOKOKiB
30epirajgd CBOIO J>KUTTE3IATHICTh Ta TPOSBISIH
POCTOBI BIAcTHBOCTI. 3a KyJIbTHBYBaHHS €HTE-
poxokiB y 20 % KoHmeHTpamii >kOoB4Yl Haikpa-
mwid pict BusBsuM y mrtamiB E. durans SB18§ i
E. durans SB20, ontuuHa TycTHHA cepenoBHUINA
Oyja BUINOI IPOTH KOHTPOIO, BiAIOBIIHO, HA
61,9 Ta 58,9 % (p<0,001). B ymoBax 40 % KoHIICH-
Tpaiii )KOBYl ONTHYHA I'YCTHHA 3a KYJbTUBYBaHHS
mramiB E. faecium SB 12 ta E. durans SB18 6yma
BUIIIOIO MMPOTH KOHTPOIIO ¥ 2,2 paza (p<0,001).

3. JocmimKyBaHi IITaMl €HTEPOKOKIB 3/aTHI
TPUBAJN 9ac BIKUBATH y BHCOKHUX KOHIICHTpa-
IisSIX KyXOHHOI COJIi, 30KpeMa 3a KOHIICHTPAIIii Bi
3 1o 6,5 % ymponosxk 21 go0wu.

Hapami gomiabHO BMBYATH TOKCHUKO-010J10T1Y-
HI BJIACTHBOCTI IITaMiB €HTEPOKOKIB, BUALICHUX
13 TpaauIitHOI KapmaTchKoi OpUH3M.
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Bimsinne pH ¥ pa3HbIX KOHUEHTPALUI COJIM U KeJ-
YH HA POCT IHTEPOKOKKOB, BbIIEJIEHHBIX ¢ MPHPOTHBIX
IKOCHCTEM

Kymnup U.H.

B crartee mpuBeneHBl pe3yabTaThl UCCIENOBAHHS CIO-
CO6HOCTI/I YETBIPEX HECUBYUYCHHBIX IITAMMOB 3HTCPOKOKKOB,
BBIJICICHHBIX M3 KapHaTCKOH OpBIH3bI, BHDKUBATH MPH pa3-
JUYHBIX 3HaUYeHHUAX pH B YCIIOBHSX BBICOKHX KOHIICHTPAIHIA
MTOBapEHHOH COJIH U JKEITYH.

Huskoe 3nauenue pH B kemynke U JKeIYHbIE KUCIIOTHI,
KOTOpBIE MOCTYNAIOT B TOHKUH OTAEN KUIICYHUKA, CHIKAIOT
BBDKMBAECMOCTh OakTepHii, MO3TOMY 3(G(HEKTHBHOCTL IPO-
OMOTHYCCKHUX IITAMMOB B 3HAUYUTEIBHOW CTCTICHH 3aBUCHUT
OT MX YCTOHYMBOCTH K 3THM (aktopam. [loBapeHHas coib
SIBIISICTCS. OMHMM W3 BA)XKHBIX KOMIIOHEHTOB IIPU TIPOU3BO-
CTBE PACCOJIFHBIX CHIPOB, ITOCKOJBKY BIHSAET Ha aKTUBHOCTh
(hepMEeHTOB BO BpeMsI CO3PEBaHUs ChIpa U 00pa30BaHUs BKY-
COapOMaTHYECKUX COCIMHEHUH, Ha THAPATAlMI0 Ka3eHHa, a
TaK)Ke Ha CPOKU XpaHEHUs chipa. OHAKO BHICOKHE KOHIICH-
Tpamuu coiu o0NafalT OakTepruocTaTHIecKuM 3dherToMm,
MMO3TOMY YCTOWYHBOCTH MUKPOOHBIX KYJNBTYp 3aKBACOYHBIX
MpenaparoB sl CHIPOB K KOHIEHTPALMSIM COJH, TPeny-
CMOTPEHHBIX TEXHOJIOTMYECKUM IPOLIECCOM, IMEET MPUHIIN-
NHaIbHOE 3HAYCHHE.

YcTaHOBIIEHO, YTO HCCIEAyeMble IITaMMBl SHTEPOKOK-
koB 1ipu pH 3 He CIOCOOHBI BEKUBATH H MTPOSIBISITH POCTOBBIE
CBOWCTBa, a mpu THokazarene pH 4 Tompko nBa mTamMma —
E. durans SB18 u E. durans SB20 Oputr ciocoOHBI BBIKH-
BaTh M 00NafalOT XOPOIIMMH POCTOBBIMHM CBOMCTBaMBbI, Ha
YTO YKa3bIBajlO IOBBILICHUE OHTquCKOﬁ IUIOTHOCTU CPEIbI
kyabpTHBHpoBanus. [lpu pH 5 Bce mccnemyeMbie mTaMMbl
JHTEPOKOKKOB 00JaJai POCTOBBIMH CBOWCTBaMH, OJHAKO
mrammbl E. durans SB18 u E. durans SB20 umemu cyme-
CTBEHHBIH POCT O CPaBHEHHIO C KOHTPOJEM, B YAaCTHOCTH
ONTHYECKas IJIOTHOCTb CPEAbl BO3POCIHA, COOTBETCTBEHHO,
B 9,8 u 10,8 paza (p <0,001).

[pu u3yueHHH yCTOWIMBOCTH SHTEPOKOKKOB K pa3iind-
HBIM KOHIICHTPAIUSIM JKEITYA YCTaHOBWIIM, YTO B YCIOBHSX
20 % KOHLIEHTPALUHU BBHICOKHIT POCT MPOSBIISIIA /1B IITAMMa
9HTEepoKoKKOB — E. durans SB18 u E. durans SB20, ontuue-
CKasl IUIOTHOCTh Cpelbl KyJbTUBHPOBAHHMA A3THUX INITAaMMOB
ObLTa BBIIIC 10 CPABHEHHIO ¢ KOHTposieM Ha 61,9 u 58,9 %
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(p<0,001) cootBercTBeHHO. Bce wucciemyemble MmTaMMbI
SHTEPOKOKKOB CHOCOOHBI B TeueHHe 21 CyTOK BBDKHMBATh B
ycinoBusix 3—6,5 % KOHIEHTpaluH MOBAapeHHOM COJIM, 4TO
CBUJIETENILCTBYET O UX IPHIOJHOCTH Ul MCIONB30BaHUS B
MIPOM3BOJICTBE PACCOIBHBIX CHIPOB.

KuaroueBbie ciaoBa: Enterococcus durans, E. faecium,
ONTHYECKas! IUIOTHOCTB, XKeub, pH.

The influence of the ph and various concentrations
of salt and bile on the growth of enterococci isolated from
natural ecosystems

Kushnir L.

The article presents the results of the studies on ability
of four un explored strains of enterococci isolated from the
traditional Carpathian cheese to survive at different pH values
under high concentrations of salt (sodium chloride) and bile.

The lowp Hin the stomach and bileacid swhichen
tering to the small in testine reduce the survival of bacteria,
so the effectiveness of probiotics trains dependson a large
extent on the irresistance to the sefactors. Saltisone of the
maincomponents in the production of brinecheeses, asit
influence on the enzymes activity during cheeseri pening and
the formation of flavoring compounds, on the hydration of
casein, and also on the shelf life of cheese. However, high
concentrations of salt exhibit a bacterio staticeffect, sotheres
istance of microbial cultures to saltcon centrations, which a

Copyright: Kymuip I.I. © This is an open-access article distributed under
the terms of the Creative Commons Attribution License, which permits
unrestricted use, distribution, and reproduction in any medium, provided

repredicted by the technological process for brinecheeses, is
really important.

The results o fthe studyes tablished, that the tested strains
of enterococci are not abletosurvive and exhibit growth
properties at the value of pH 3 units. At the value of pH 4
units, only two strains E. durans SB18 and E. durans SB20
were ableto survive and exhibit good growth properties,
as indicated by the increase in the optical density of the
culture medium. At the value of pH 5, all the tested strains
of enterococci showed growth properties, however, E. durans
SB18 andE durans SB20 strains showed more significant
growth than the control samples, in particular, the optical
density of the medium increased, respectively, 9,8 and 10,8
times (p<0.001).

During the studying the resistance of enterococci to
different concentrations of bile, it was found out that at 20%
concentration the highest growth was shown by two strains
of enterococci - E. durans SB18 andE. durans SB20, the
optical density of the culture medium of the sestrains were
higher compared to the control on 61,9 and 58,9% (p<0.001),
respectively. All the tested strains of enterococci were
abletosurvive at the concentration of 3-6,5% sodium chloride
for 21 days, indicating their suitability in using the minthe
production of brinecheeses.

Key words: Enterococcusdurans, E. faecium, optical
density, bile, pH.
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pi3HUX PIBHIB cyxoi HicisicUpTOBOI Gapan
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mpaip  «TexHoyoriss ~ BHPOOHHULTBA 1
NepepoOKH  MPORYKLIT

2020. Ne2. C. 82-87.

TBapUHHULITBA»,

Plyska A.Ju., Ibatullin I.I. Jajechna pro-
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UYucneHHi JOCTIDKEHHS Y TBapUHHHITBI CIPSIMOBAHO Ha OOIDYHTYBaHHS
JIOLITBHOCTI BUKOPHCTAHHS y TOAIBII TBapHH BiJXOAIB TEXHIYHHX BHPOOHHIITB.
OcraHHIM 4acoM y penentax KOMOIKOPMIB MOXKHA 3yCTPIiTH CyXy MiCISICITHPTOBY
6apxy. Bona € rapHnm pKepenoM npoteiny, oaHax ii KiIbKIiCTb y CKIIaJi KOMOIKOpMY
oOMexeHa yepe3 HasiBHICTh aHTUIIOKMBHUX PEYOBHH. ByIo mpoBeneHo excrepruMeH-
TaJIbHI JOCIIKEHHS JHHAMIKH NIPOAYKTUBHOCTI NEPENiIOK-HECyYOK 32 CIIO)KHBaH-
HsI TOBHOPALIOHHUX KOMOIKOPMIB 3 Pi3HOIO YaCTKOIO CYXOI MiCICIUPTOBOT Oapau.
J1nst 11boro Gyiio chopMOBaHO S TPYII MEPETIEITIB SEYHOTO HAMPSAMY MPOTYKTHBHOCTI
no 30 TBapuH BikoM 42 nobu KoxkHa. [lepernenyt KOHTPOIBHOI IPYNH CIIOXHBAIIH
MOBHOPALIOHHUH KOMOIKOPM, Y CKJIajli SIKOTO He OYJI0 CyXOi MiCIISCITUPTOBOI Oapiu.
Haromicts TBapuHam 2-, 3-, 4- Ta 5-i OCTIJHUX TPYII Il YaC OCHOBHOTO MEPiony
JOCIIAY A0 CKIaxy KOMOIKOpMiB yBOIMIM BiamoBiaHo 5 %, 10, 15 ta 20 % cyxoi
micascruptoBoi 6apau. [ToKUBHICTE KOMOIKOPMIB YCiX Ipyn Oyiia OJHAKOBOI. 3a
120 n1i6 ocHOBHOTO Iepiofy AOCIiy HAHOLIbIIE epeBaXaty KOHTPOJIbHUX TBAPUH
neperneny 3-i JOCIIHOT IPyIH, sIKi CIIOKHMBAIK y ckiani kombikopmy 10 % cyxoi
micascriuptoBoi 6apmu. Jlemro menioro (5,0 %) Oyna nepesara TBapuH 2-i J0CHi/-
HOI I'PyIH, BMICT Oap/iv B paIlioHi SKUX CTaHOBUB 5 %. HaliMeHIIe BiJi KOHTPOJIBLHUX
MOKA3HUKIB BiIPI3HIMCS TIepeniiku 4-1 nocminHol rpymu, ski gume Ha 0,3 % me-
peBaXkaly OCTAHHIX, CHOXUBAIOYH y CKJIa/i KoMOikopmy 15 % cyxoi Gapan. Yactka
cyxoi micnsiciuproBoi Oapau 20 % y ckiaji HOBHOPALiOHHOTO KOMOIKOpMY Hepe-
neiiB 5-1 ZOCHiAHOI IpyNH HEraTHBHO BILUIMBAJA HA iX NMPOAYKTUBHICTb, OCKIIBKH
BaJIOBHIT 30ip s€lb y 1ill rpyni OyB MeHIIMM 3a KOHTpoIb Ha 1,6 %.

Kpim BiaMiHHOCTEH 3a KIBKICTIO 310paHHX S€Ib, 32 PE3yJbTaTaMU JOCIILY
Oyio 3a)iKCOBAHO CTATUCTHYHO 3HAYYIIY PI3HUIIFO 32 MACOK 3HECCHHUX SEIb MiXK
TBapHMHAMH KOHTPOJIBHOT Ta JOCIITHUX TPYI. 3a OCHOBHUIA MEpioj JOCIiay 3a ce-
PEAHBOIO MACOI0 I€Lb HAHOLIBIIE KOHTPOJIb NepeBakaiia NTUL 3-i JOCIiqHOT rpy-
mu — Ha 1,1 %. lemmo menmioro (0,7 %) Oyna nepeara TBapuH 2-i JOCIIAHOT TPYIIH.
IMepenenu 4-i 1OCTIAHOT TPYITH 32 MACOIO SIELb MO BifAPI3HSUIMCS BiJl KOHTPOJIIO
— nmue Ha 0,4 % nepeBakanu oro. He3HavyHo Bifi KOHTPOIIO TAKOXK BiAPi3HsIACS
nTuns 5-1 gocinHoi rpynu 3a Macoro siep — ue Ha 0,2 % noctynanucs omy.

Otxe, BKJIIOYEHHS JI0 cKiaay komOikopmy 5-10 % cyxoi micimsicnupToBoi
0apay O3UTUBHO BILIMBAE HA IIPOIYKTHBHICTH IIEpPETIeIiB.

KurouoBi ciioBa: cyxa miciasicuptoBa Oapaa, sidlis, nepeneiu, HeCydiCTb,
Maca s€Ilb, KOMOIKOpPM, TOiBIIS.

IlocTaHOBKA MPO0JIEeMH Ta aHAJI3 OCTAHHIX
aocaigxenb. ChOTOMHI TBAPUHHHAIITBO OJHOYACHO
BHpilIye yumaino npobiem mionctea. OgHe i3 mpi-
OPUTETHHX 3aBJaHb — 3MCHIICHHS YacTKU 3€PHO-
BHX KOPMIB y CKJIaJli KOMOIKOPMIB 32 MaKCHMaJlb-
HOTO BUKOPWCTAHHS B TOIBJII TBapHH ITOOIYHHX
BIIXOMIB Pi3HUX BUPOOHHIITB, 30KpeMa CITHPTOBO-
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ro. 3 omgHOTO OOKY, 1€ 3MEHIIUThH HANpYTy 00
MPOJIOBOJIBYOT KPU3HU Y CBITI, a 3 IHIIOTO — JIOTO-
MOKE€ YTHIII3yBaTH BiJIXO/IU MEPEPOOKH POCITHHHOL
nponykuii [7, 14, 15].

Cyxa micisiciupToBa 0ap/a € 0axaHuM KOpMO-
BUM 3ac000M Y pallioHaX BEIMKOi poraroi Xyaoou
[4, 6, 12], ockinbku € pKepenoM OaimnacHOro mpo-
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Teiny. [y MOHOTaCTPUYHUX TBAPHH MEPETIOHOIO Y
3aCTOCYBaHHI CyX0i MiCISICITUPTOBOI Oap/u € CyTTe-
Ba KUIBKICTh HEKPOXMAIHCTHX IOJiCaxapuiaiB, O1-
HaK y TeBHIA KUTBKOCTI BOHA € TAPHUM JDKEPEIOM
npoTeiny g cBuHel [8, 9] ta rumi [3, 5, 10, 11].

3a ocTaHHI POKH CTPYKTypa MOTOIIB I TBAPHUH
B YKpaiHu Jemo 3MiHmIacs. 3a nanumu Jlepkas-
HOI CITy>KOH CcTaTUCTHKH, 32 2019 pik 3MeHIIImIoCs
TTOTOJTIB S BEJIMKOI Ta ApiOHOI poraroi xymobwu, a
TakoXX CBHHEW. HaTroMicTh YMCENbHICTH NTHIN B
TOCIIONAPCTBAX HAIIOi KpaiHW IOPIYHO 3POCTAE
[2]. 3pocTae He muIIe MTOTOJIB S KypduaT-Opoiie-
piB Ta Kypel-HEeCYUOK, a i MepenelTiBsIK M’ ICHOTO
1 IEAHOTO HATIPSAMIB MPOTYKTUBHOCTI.

Siinst mepernentiB — MMUPOKO BXXUBAHUN MPOIYKT
y IIETHYHOMY XapdyBaHHi. BOHW rinmoameprensi
Ta 6arari Ha HU3KYy 010JIOTiYHO-aKTUBHHUX PEUYOBHH
[1]. Ilopoxy momuT Ha mEH MPOMYKT 30UTBIITY€ETh-
Cs1, OCKUIBKH 3I0POB’SI IFOJEH TOTIPIITy€EThCS Yepe3
HECTIPUATINBI eKoNorivHi ymoBH [13].

BpaxoByroun BUKJIaIeHEe BHIIE, TOCIHIiTHKEH-
HS 31 BCTAHOBJICHHS BIUIMBY PI3HUX PIiBHIB CyXoi
MICISICIAPTOBOi OapAau B KOMOIKOpMi Ha S€YHY
MPOAYKTUBHICTh MEPENIOK € aKTyallbHUMH 5K 3
€KOJIOTI9HOTO, TaK 1 MPOJOBOIIEYOTO TIOTISITY.

MeTow aociain:keHHs OylI0 BCTaHOBIIEHHS
ONTHMAJTBHOI YaCTKH CYXOi MICIACIIUPTOBOI Oap-
1 B KOMOIKOpMi TTepEMiIOK-HECYUOK.

Marepian i Meronm mociimxkenHsi. Hayko-
BO-TOCTIOIAPCHKUH TOCTix Oyino MpoBeIeHO B yMO-
BaxX MpoOnIeMHOI HAayKOBO-IOCHimHOI nMaboparopii
KOPMOBHX J100aBOK KadeApd TOMIBII TBapHH Ta
texHoorii kopMmiB im. I1.Jl. ITmrennanoro Hario-
HAJILHOTO YHIBepCcHUTETY OiopecypciB i IPUPOIOKO-
puctyBaHHs Ykpainu. s fioro mpoBeneHHs Oyia0
chopmoBaro 5 Tpym mo 30 mepernemiB BikoM 42
nmobu kokHa (24 camku Ta 6 camiiis). [lepmra rpyma
Oyna KOHTPOJBHOIO, a perTa — JoCHigHuMHA. TBa-
PHH YIIPOIIOBXK BCHOTO €KCIIEPUMEHTY YTPUMYBAIH
y KIITKOBI# OaTapei, po3MilieHil y mpuMilieHH] 3
perynbOBaHUMH MTapaMeTPaMy MiKpOKIIIMATYy.

YIIpomoBx 3piBHSIBHOTO MEPiOAY, TPUBANICTh
SIKOTO CTaHOBWIA 14 mi0, mepenenu CIoXKUBaIH
OITHAKOBUH PO3CHITHHA KOMOIKOPM, KU HE MicC-
THB Y CBOEMY CKJIaJli CYXOi IMICIACITUPTOBOI Oap-
1. KomGikopm po3maBanu aBivi Ha 100y. o foro

Tabmuus 1 — CxeMa HayKOBO-roCHoJapCcLKOro A0Caixy

CKJIaly BXOAWJIM MIIEHUIS, KyKypyn3a, MakKyxa
coi, cyxa Oappa, ollisi COHAIIHUKY, puOHE Oopor-
HO, TIIOTCHOBE OOpPOITHO, KpPOB’sSHE OOPOIIHO,
DL-mertioHiH, ciTb KyXOHHa, MOHOKaJbIii]oc-
(at, yepenamka, 10 % KOHIEHTpar ais Tepe-
MMIJTOK-HECYUOK. YIPOMOBK OCHOBHOTO TIEPiOmy
EKCIIEpUMEHTY TTHUI KOHTPOJBHOI TpymH Mpo-
TIOBKHJIA CITOYKUBATH KOMOIKOpM 0e3 cyXoil micis-
CHHUPTOBOI Oapiad, a mepernenaM IOCHITHUX TPy
JI0 WOro ckjiaay BBOAWIM 3a3HAYCHUN KOPMOBHUMN
3aci0 y KimbKocTi Bif 5 10 20 % 3rizfHo 31 CXeMOI0
nocaigy (tadm. 1).

OcHoBHuit niepion Tpusas 120 ai6 i OyB momi-
neHni Ha 4 mianepionu TpuBaiicTio 30 110 KoXKeH.

Pe3yabTaTu qociaigskeHHs1 Ta 00rOBOPEHHS.
VYBeneHHST 10 CKIaay KOMOIKOpMY cyXoi Ticis-
cnupToBoi O6apan y KinbkocTi 5-20 % 3a Macoro
MO-pi3HOMY BILTUHYJIO Ha S€YHY MPOAYKTUBHICTH
riepenenis (puc. 1).

3a mepIuii MicsIb OCHOBHOTO TIEPiOAy AOCITi-
Iy TIEpENiIKH He BCIX JOCTIHAX TPYTI 30BN
CBOIO MMPOAYKTUBHICTH. TaK, BiJ mTuili 2-1 1ocmi-
HOI TPYITH, TIOPiBHIOIOYH 3 KOHTPOJIEM, OTPUMAITH
Ha 6 senp Outbme, mo cTaHoBUTEH 1,5 %. Ilepe-
MAKK 3-1 JOCHiAHOI TPynH TMEepeBepIIiIN KOH-
TPOJBHUX TBAPHH 3a KUTBKICTIO 3HECEHHX SEIh HA
8 mTyk, a6o 2,0 %. 3a meprwii MicsIb OCHOBHOTO
nepiogy gociiny nruns 4- ta 5-i JoCHiAHUX TPy
3HECIIa MEHIITY KUTBKICTb SI€Ib, 1 TOMY ITOCTyTaNa-
Cs1 KOHTPOITIO, BiITOBiMHO, Ha 11 mTyk, abo 2,7 %
ta 4 wryku, abo 1,0 %. Bapro 3ayBakuTh, 110
BIIPOZIOBXK IIHOTO TEPiONy Y KOHTPOJBHIA Tpyri
BHOYIIa O/IHA TIepeIiIKa.

YponoBk 2-To MicCsSIT OCHOBHOTO TIEPiOmy
JIOCIIAY MU 2-1 TOCHiTHOT TPYITH 3HAYHO 30116~
ITHJTa CBOIO MPOMYKTUBHICTD 1 32 KUTBKICTIO 3HE-
CEHUX SIENb MepPEeBepIIIa KOHTPOIFHUX aHAIOTIB
Ha 24 mTyku, abo 5,1 %. Jlemo Ginbmioro nepesa-
TOI0 BiI3HA4YMIACS NTHLA 3-1 TOCHITHOI TpynH —
26 steb, a60 5,6 %. [epeninku 4-1 mocminHoi Tpy-
M TaKOX MePEeBaKaJli KOHTPOJIHHIX, OJJHAK JIHIIIE
Ha 3 sitrs, a6o 0,6 %. [Itung 5-1 mocnigHoi TpyN
MOCTyTaIacs KOHTPOJIbHIH TPyTIi 3a BAJOBHM 300-
poM sienb Ha 5 mTyK, a6o 1,1 %. Yrnpomosxk 11s0ro
nepioay gociiny B 4-i mOCHimHIN TPYIIi 3aruHyIa
1 meperminka.

., Bwmict B koMOikopMi TicascnupToBoi 6apau, %
Fovia TBapmm Tloromnis’s,
Py P roJIiB 3piBHAITEHHN TIEpion OCHOBHHUI mepiof
(14 ni6) (120 ni6)
1-a KOHTpOJIEHA 30 — —
2-a gociigHa 30 — 5
3-1 mocniaHa 30 - 10
4-a mociigHa 30 — 15
S5-a mociimHa 30 - 20
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Puc. 1. BayioBuii 30ip sieub nepeneJiB 3a MicSUAMU, IIT./TPYITY.

3a 3-ii MicsIb OCHOBHOIO TEpiogy IOCIHiAy
nepeBara rnepeniyiok 3-i qocmigHoi rpynu HaJ| KOH-
TPOJLHUMH 3pOCTIa JI0 6,9 /o, abo 37 seus. Ilpo-
JIYKTUBHICTb MTHUII 2-1 TOCTIAHOI IpyIH, nopu;mo-
104H 3 MOTIEPEHIM TIePIOIoM, JICIIO 3pocia, 1 BOHU
NepeBaKaiy KOHTPOJIBHUX aHAJIOTIB 3a KUIbKICTIO
3HECeHUX s€elb Ha 6,3 %, a0o 34 mryku. [lepermin-
KU 4-1 TOCHIIHOT TPyNH MaJld HEe3HAYHy MepeBary
HaJl KOHTPOJILHUMU — 6 si€lb, 200 1,1 %. HatomicTh
nTHLS 5-1 TOCHITHOT IPYNU BXe TPAIUIIHHO TO-
CTynajgacs KOHTPOJIIO 3a 300poM s€llb Ha 16 MTYK,
o cranoButh 3,0 %. Ile#t nepiox Big3HaYMBCS 3a-
rubemtro 1 mepemninku y 5-i fochimHii rpyri.

OctaHHi# MicsIlb AOCHTITHOTO Mepiony Bii3HA-
YMBCS BIJCYTHICTIO 3aruOeni nruii. HaiOinbime
s€1pb 310paiy Bij mepeniniok 3-1 qocigHoi rpynu —
Ha 39 wTyK, abo 7,6 % Oinblle, HiX Y KOHTPOJIBHIH
rpyni. binblie KOHTPOJIBHOTO TIOKa3HUKA 3i0paiu
s€lb BiJ OTHLI 2- Ta 4-i TOCIHIAHUX TPyH — Bij-
MOBiHO, Ha 33 wmTyku, ado 6,5 % Ta 8 mTyk, abo
1,6 %. Sk i BOPOAORK MOMEPEIHHOIO MiCsIIs, Ie-
pernenu 5-1 JOCHIIHOT IpyNy 3HECIH MEHIIE SELb,
HIK KOHTPOJIbHI aHAJIOTH, Ha 5 s€lb, ado 1,0 %.

Tabnuus 2 — Maca siens, r (M+m, n=24)

OTtxe, 3a 4 MicsIli OCHOBHOTO TEpiOay JO-
CIIiIy Tepemninku 3-1 TochiHol TPy 3HECIH Ha
110 sieup (5,7 %) Oinbplne, HiX KOHTPOJBbHI aHa-
noru. [Ituns 2-i mocmigHoi Tpynu mnepeBakana
KOHTPOJIBHY TPYITy 32 KUIBKICTIO 3HECEHUX SIEIb
Ha 97 mtyk, abo 5,0 %. [epeninku 4-i qocaiaHOT
TPYITU 3HECTH Ha 6 s€nb Oiblie, HiXK KOHTPOJIBHI
aHaJioru, 1o craHoButh 0,3 %. Haiiripioro Oyna
MPOMYKTUBHICTh MEPEIiIoK 5-1 JociigHol rpymy,
BiJI sIKUX 310panu Ha 30 s€Ih MEHIIIe, HiXK Bijl KOH-
TPOJBHUX aHAJIOTIB, 1110 cTaHOBWIIO 1,6 %.

OxpiM miipaxyHKy BaJIOBOTO 300py €I, yIPO-
JIOBX YCBhOTO JIOCHINY Sl 3BaxyBasu (Tabm. 2).
CepenHs Maca si€lb 3MIHIOBAJIACS 3aJICKHO Bij Iie-
piony sIeKIIaIKy, OJJHAK 1 cepel Tpy Oyna 3adik-
COBaHa CTaTUCTUYHO 3HAYYIIA PI3HUIIA.

VYHponoBx Mmepmoro Micsisi OCHOBHOTO Tie-
pio,uy JOCTIy PI3HHLS MK KOHTPOJIbHOKO T2
JOCII THUMH rpynamu MeperneriB 3a Macow SEIb
Oysa He3HauHOO 1 He mepesuinyBana 0,8 %. Ox-
HaK Maca si€llb TBapuH 2-, 3- Ta 4-1 JOCHigHUX
rpyn Oyja BUIIa KOHTPOJIIO, a 5-1 TOCHiIHOT TPpy-
M1 — HE3HAYHO MOCTyMnaaaca iomy.

I'pyna TBapun
TTokasnuk KOHTpPOIbHA JoCITiiHa
1 2 3 4 5
3a 1-if Micsp 10,110,047 10,160,047 10,19+0,051 10,120,047 10,09+0,049
3a 2-if Micsup 10,70+0,029 10,83+£0,027** | 10,87+0,029%** | 10,79+0,026* 10,680,027
3a 3-if Micsp 11,540,044 11,620,046 11,63+0,046 11,550,044 11,520,040
3a 4-if Micsp 12,440,057 12,49+0,055 12,56+0,051 12,47+0,053 12.39+0,053
i";;fg’ OCHOBHMH 11,190,083 11,27+0,083 11,310,084 11,23+0,083 11,170,082
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Hpyruii MicAllp CHOXHUBaHHI KOMOIKOpMIiB
3 pI3HOIO0 YacTKOIO CyXOi MICIISICITUPTOBOI Oap-
1 BiA3HAYMBCS CTAaTHCTUYHO 3HAYYIOIO Iepe-
Baro0 MEPeniiok 2- Ta 3-1 JOCHITHUX TPy Haxa
KOHTPOJBHUMH aHAJIOTAMH 33 MacOI0 A€Ib — BiJl-
nmoBigHo, Ha 1,2 (P<0,01) ta 1,6 % (P<0,001).
Ha 0,8 % (P<0,05) nepeBakaian KOHTPOJIHHIX 32
3a3HAYE€HMM ITOKAa3HUKOM aHajaorud 4-1 mociaimgHol
rpymu. [lepemninku 5-1 mocnigHOT rpyny mocTyma-
nucst Koutpoito Ha 0,2 %.

Maca sienp mepeneniB 4-i mocmigHOi Tpynu
YIPOIOBXK TPETHOTO MICSISI OCHOBHOTO TIE€PiOay
nociiay Oyna Maibke piBHOIO KOHTPOJIIO, S-i — IMo-
crymanacs iiomy Ha 0,2 %, a 2- ta 3-1 gocmigHuX
rpyn — nmepeBaxxana Kontpoib Ha 0,7 Ta 0,8 % Big-
ITOBIIHO.

YIpOomoBX YETBEPTOTO MICSIISI OCHOBHOTO TI€-
piofy eKCIepUMEHTY 3a Macol0 f€Ib MEPeniIKu
2-i mocmigHOi TpynHu TepeBakajlu KOHTPOIBHHUX
ananoris Ha 0,4 %, 3-1 —Ha 1,0 %, 4-1 mocmiaHOl
rpynu —Ha 0,2 %. HatomicTs nTUtls 5-1 o CaiaHol
TpynH ocTynanacs KOHTponubHil Tpyti Ha 0,4 %.

3a 120 116 OoCHOBHOTO Tepiomy AOCHITy ce-
peaHs Maca s€llb Mepeniaok 2- Ta 3-i JOCTi THuX-
rpyn Oyna Buima 3a kKoHTposb Ha 0,7 Ta 1,1 % Big-
noBigHO. [lepeBakaiy KOHTPOJIBb 32 MacOIO €I 1
nepernenu 4-1 nocnianoi rpynu — Ha 0,4 %. Maii-
e OJIHAKOBOIO 3 KOHTpOJIeM Oyia mMaca S€lb MTH-
i 5-1 gocmimuoi rpynu, ocKiapku murie Ha 0,2 %
nocTynajgacs Homy.

OTXe, 3roJlOByBaHHA CyXOi MiCISCHHPTOBOT
Oapau mepernijKaM sIETHOTO HampsMy MPOAYKTHB-
HOCTI MaJjio BIUIMBAJIO HA Macy S€llb.

BucHoBku. BxiitoueHHs 10 CKiiaay HOBHOpa-
[IOHHUX KOMOIKOPMIB IepenesiB S€IHOTO Hampsi-
My HPOAYKTHBHOCTI CyXOl MiCISICIUPTOBOI Oapau
y KiutbkocTi 5—10 % 3a Macoro MO3WTHBHO BILIH-
Ba€ Ha HECYUICTh IIEPEIIIOK Ta Macy s€Ib. [1inBu-
IIEHHA 9aCTKHU CyXoi 0apau B kKoMOikopmi 10 15 %
MaJIO BIUIMBA€ Ha MPOAYKTHUBHICTH MEPEMiNIOK Ta
Macy s€lb, TOMy MO)XKHa KOHCTAaTyBaTH BiJICYT-
HICTh HETATUBHOTO BILTUBY. 3a BMicTy 20 % cyxoi
MICIISICITUPTOBOT Oap/in B KOMOIKOpMi HECYHiCTh Ta
Maca f€b y MEPEeMiIoK 3HUKYETHCS, TOMY TaKy
YacTKy [OTO KOPMOBOTO 3aCO0y BapTo poO3Iisiiia-
TH SIK 3aBUIICHY.
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SluyHasi NIPOAYKTHBHOCT NepenesoB NPU CKapMJIH-
BaHHM Pa3HbIX YPOBHeN CyXoii mocaecnupToBoii 6apabl B
cocTaBe KOMOMKOPMOB

Inbicka A1O., Uoarynaun U.H.

MHOTOUYHCIIEHHBIE HCCIIEOBAHUS B >KUBOTHOBOJACTBE
HampapieHbl Ha OOOCHOBAaHHUE IIE€JIECOOOPA3HOCTH HCIONb-
30BaHHMS B KOPMIJICHHH >KUBOTHBIX OTXOMOB TEXHHYECKHX
NpOU3BOACTB. B mociennee BpeMs B perenTax KOMOMKOPMOB
BCE€ Yallle MOXKHO BCTPETHTh CYXYIO ITOCIIECIIMPTOBYIO Gapy.
OHna SBISI€TCSI XOPOIINM HCTOYHHKOM IPOTEHHA, OJJHAKO ee
KOJIMYECTBO B COCTaBe KOMOMKOpPMa OTPAaHHYEHO HAIMYHEM
AHTUIUTATETbHBIX BEIIECTB. BBUIN IPOBEAEHBI IKCIICPHMEH-
TalbHbIE HCCIIEN0BAHNS AUHAMUKHY MPOTYKTHBHOCTH MEpené-
JIOK-HECYIIeK MU HOTPEeOJICHHH MOTHOPALMOHHBIX KOMOH-
KOPMOB C pa3HO# JTojieli cyXoil mociaecnuptoBoi Oapsl. s
3TOT0 OBUTO ChOPMUPOBAHO 5 TPYIII MEPETIENIOB SIMIHOTO Ha-
TIPaBJICHUS TPOXYKTHBHOCTH 110 30 )KMBOTHBIX B Bo3pacte 42
cyTkH Kaxaoe. [lepenena KOHTPOIBHOH IPYMITBI TOTPEOISIIN
MOJTHOPAILIMOHHBI KOMOMKOPM, B COCTaBe KOTOPOTO He OBLIO
CyXOH mociecnupToBoil 6apasl. B To jke Bpems )KHBOTHBIM
2-,3-,4- 1 5-11 ONBITHBIX TPYIII BO BPEMsI OCHOBHOI'O [IEPUO-
Jla OTBITA B COCTaB KOMOMKOPMOB BBOJMIIM COOTBETCTBEHHO
5%, 10, 15 120 % cyxoii mocnecnuproBoit 6apas!. [Turarens-
HOCTh KOMOMKOPMOB BCeX TPyIII OblIa onuHakoBoi. Ha mpo-
TsoxeHNH 120 CyTOK 0CHOBHOTO ITEPHOAA OIBITa OONbIIE BCETO
onepekau KOHTPOJIBHBIX JKUBOTHBIX Niepernesna 3-if OnbITHOM
IPYIIIBI, KOTOpbIe NOTPeOsIN B coctaBe komOukopma 10 %
cyxoi mocnecrimproBoi Gapnsl. Hemnoro mensme (5,0 %)
OBIJIO MPEUMYIIECTBO KUBOTHBIX 2-Hf ONBITHON IPYIIIHI, CO-
JeprkaHue 6apasl B paroHe KOTOPBIX COCTaBHIO 5 %. MeHb-
1€ OT KOHTPOJIBHBIX MOKa3aTeslel OTInYaluch nepenena 4-i
ONBITHOW Tpymmbl, kKoTopsle Bcero Ha 0,3 % mnpeBblmanu
M0Ka3aTey MOCIeIHNUX, HOTPeOiIsis B COCTaBe KOMOMKOpMa
15 % cyxoit Gapmel. oy cyxod HOCIECITHPTOBON Oapibl
20 % B cocTaBe MOJHOPAIIMOHHOTO KOMOMKOpPMa IepeneoB
5-i1 ONBITHOM IPyNIbI OTPULATEIBHO BIIMsSAIA HA UX IPOU3BO-
JUTEIBHOCTD, TIOCKONBKY BaJOBOM cOOp SHIl B 3TOH Ipyrme
ObLT MEHbIIIE KOHTpOJIs Ha 1,6 %.

Kpome ornnumii MO KOJNWUYECTBY COOpaHHBIX SIUI, MO
pe3yabTaTaM ombITa OBUIO 3aUKCHPOBAHO CTATUCTHYECKH
3HAYMMYIO PA3HHILY 10 MAcCe CHECEHHBIX SIUI] MEXKITY )KUBOT-
HBIMH KOHTPOJIHOH M OTIBITHBIX IPYMIL. 32 OCHOBHOH NEPHOT
OTBITA TI0 CpefHeH Macce AuIl Hanboliee KOHTPOINb TPEBBI-
manu nTunsl 3-i onsiTHOHM rpymmel — Ha 1,1 %. Heckonb-
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ko meHbpIHM (0,7 %) OBUIO MPEMMYIIECTBO KHUBOTHBIX 2-i
omnbITHOH rpynimsl. [lepenena 4-if onbITHOM IPyIIIBI IO Macce
SIML] MaJIo OTJIMYAIKCh OT KoHTpons — Ha 0,4 % mpeBocxo-
JIWJIH er0. Masio OT KOHTPOIIS TaKXKe OTIMYAINCh NTHIBI 5-1
OIIBITHOM TPyIIEI O Macce su1] — Ha 0,2 % ycTynanu emy.

CrnenoBarensHO, BKIIOUYCHHE B COCTAaB KOMOMKOpMa
5-10 % cyxoit moCIeCTUPTOBON GAPIbI MOTOKHUTEIBHO BIIU-
sIeT Ha IPOIYKTUBHOCTH MIEPEMNETIOB.

KnroueBble cioBa: cyxas mnocnecnuproBas Oapna,
siIa, Iepemnena, SHIEHOCKOCTb, Macca SHIL, KOMOHKOPM,
KOpMJICHHE.

The egg productivity of quails for feeding different
levels of dry post-alcohol bard in composition of feed

Plyska A., Ibatullin I.

Numerous studies in animal husbandry are aimed at sub-
stantiating the feasibility of using waste from technical in-
dustries in animal feeding. Recently, dry post-alcohol bard
can be found in compound feed recipes. It is a good source of
protein, but its amount in the feed is limited due to the pres-
ence of anti-nutrients. Experimental studies of the dynamics
of productivity of laying quails for the consumption of com-
plete feed with different proportions of dry post-alcoholic
bard were conducted. For this purpose 5 groups of quails of
an egg direction of productivity on 30 animals aged 42 days
everyone were formed. Quails of the control group consumed
complete feed, which did not contain dry post-alcoholic bard.
Instead, animals of the 2nd, 3rd, 4th and 5th experimental
groups during the main period of the experiment were fed,
respectively, 5%, 10, 15 and 20% of dry post-alcoholic bard.

Copyright: ITnucka A.}O., I6arymmin LI, © This is an open-access
article distributed under the terms of the Creative Commons Attribution
License, which permits unrestricted use, distribution, and reproduction in

The nutritional value of compound feeds of all groups was
the same. During 120 days of the main period of the experi-
ment, the most prevalent control animals were quails of the
3rd experimental group, which consumed 10% of dry post-al-
coholic bard as part of the feed. Slightly smaller (5.0%) was
the predominance of animals of the 2nd experimental group,
the content of bards in the diet of which was 5%. The least
different from the control indicators were the quails of the
4th experimental group, which only 0.3% outperformed the
latter, consuming 15% of dry bard in the compound feed. The
share of dry post-alcoholic bard 20% in the complete feed of
quails of the 5th experimental group had a negative effect on
their productivity, as the gross collection of eggs in this group
was less than the control by 1.6%.

In addition to differences in the number of collected
eggs, the results of the experiment showed a statistically
significant difference in the weight of laid eggs between ani-
mals of the control and experimental groups. During the main
period of the experiment on the average weight of eggs the
most control was dominated by birds of the 3rd experimental
group - by 1.1%. Slightly smaller (0.7%) was the predomi-
nance of animals of the 2nd experimental group. Quails of the
4th experimental group were little different from the control
in terms of egg weight - only 0.4% outweighed it. The birds
of the 5th experimental group also slightly differed from the
control in terms of egg weight - only 0.2% inferior to it. Thus,
the inclusion of 5-10% of dry post-alcoholic bard in the feed
has a positive effect on the productivity of quails.

Key words: dry post-alcoholic bard, eggs, quails, lay-
ing, egg weight, compound feed, feeding.
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30epekeHHs] TeHEeTUYHHUX PECypCiB y TBapUHHHLTBI € HEOOXiIHICTIO, sIKa
BH3HAYEHA MOXJIMBOCTSIMH 1 PEANIbHICTIO PI3HOMaHITHOCTI TeHO(OHIY, HasIBHOTO
B KpaiHi, 0 3yMOBIIOE IIPOAYKTUBHI Ta aJallTHBHI MOXIIMBOCTI OKPEMHX II0-
pin Benmkol poraroi XynoOu. AOOpPHUIeHHI IOPOIU € HOCISIMM YHIKaJIbHHX T'€HIB
1 TeHHUX KOMIUIEKCIB, BITHOBUTH SIKi Y pa3si IX 3HUKHEHHS HEMOXJINBO. Mapkep-
3aJIe)KHA CEJNIeKLisl € OJHUM i3 aKTyaJbHUX HANpPSIMIB YIOCKOHAJICHHS BEJIMKOL
poraroi XynoOu MOJOYHOTO HamlpsiMy NPOXYKTHBHOCTI. BoHa nmae 3Mory BectH
106ip 1 minbip O6aTbKiBCHKUX ()OPM HAa TEHHOMY PiBHI. AKTyaJ bHHM HNHUTaHHIM y
celeKii MOIOYHOT XyIo0H CHOTO/IHI € BUBYEHHS B3a€MO3B 513Ky MK CIIaJIKOBUMH
YMHHUKAMHU, SIKI 0OyMOBIIOIOTH TUIHU OLIKIB y Moiowi. ['eneTnuni BapianTu Oe-
Ta-Ka3elHy CyTTEBO BIUIMBAIOTH HA 370POB’S JIIOAMHH, Kara-Ka3eiHy — OB’ s13aHi
3 SIKiCTIO MOJIOYHOT CHPOBUHH Ta OLIBIION MPHUIATHICTIO MOJIOKA ISl TEPEPOOKU
Ta BUPOOHHMIITBA CHPY.

Byno mociimkeHo HasBHY CIEPMOIPOAYKIiO OyraiB JieOeMMHCHKOI MOpPO-
i 3a reHamu Oeta- (CSN2) ta kama-kazeiny (CSN3). Marepiasiom ais gocii-
JOKEHHsI Oynia criepMa IUTiIHUKIB BEJIMKOT poraroi XyJao0u 1e0eIHHCHKOT TOPO/IH.
Busnauenns noniMop¢izmy reHiB Oera- Ta Kama-ka3eiHy NMPOBOIMIM METOIOM
[JIP-ITIP® y naboparopii Incturyty TBapunuunTBa HAAH.

AHaJii3 reHeaoriyHol CTPYKTYpH J0BIB, 110 12 OyraiB-IuTiIHUKIB HaJle)KaTh
110 8 miniid. 3 12 MmIiIHUKIB 5 — YUCTOMOPOIHI JTEOSAMHCHKI, 7 — TIOMICI 31 MIBillb-
koto nopozoro. Cepen KociipkeHUX 3a koMiuiekcHuM renorurioM (CSN2-(CSN3)
onuH Oyrait MaB Gaxkanuii reHoTnnn A2A2BB, mie o ogHOMy Oyraro Manu reHo-
tunn A2A2AB; A1A2BB; A1A2AB; A1A1AA. IT’ate OyraiB MarOTh F€HOTHII
A1A2AA, a nBa Oyrai — A1A1AB.

Y mnigHUKIB JIeOCAUHCHKOT TOPOIM BiIMIYEHO BHUCOKY YacCTOTYy ajeibHOTO
BapianTa A2 Oera-ka3einy (46 %), Ta B kama-kaszeiny (33 %). [{ns cTBOpeHHs
MiKpomonmyJsiniii 3 6akaHUM KOMIUTEKCHUM reHotunioM A2A2/BB pekomeHnoBa-
Hi Oyrai-IUIiTHUKY, y SIKMX 4acToTa aneniB Oera-kaseiHy A2 Ta kama-kaseiny B
3a10BOJILHSIOTH BUMOTH.

Korouosi cioBa: Oyraii-runinnuk, 6era-kasein, Kana-Kkas3eiH, FeHOTHII, aJlelib,
4acToTa raruIoTHIIIB.

IlocTaHoBKa MpPo0JeMH Ta aHATI3 OCTAHHIX
AocJizkeHb. HacmigkoM mMpOKOro 3acTocyBaH-
Hsl TeHO(OHY KpallluX CBITOBUX IOPiJ HA MaTOU-
HOMY TIOTONIB’{ BITYM3HSHHUX TBapuWH CTaNO TE,
0 OKpPEeMi MICIEBI MMOPOIX BHSBHIUCS HA MEXKI
3HUKHCHHS. YHACNIJIOK 1IbOTO BigOyBaeThCs 0Oe3-
MOBOPOTHA BTpaTa I[IHHUX T€HIiB, CKOPOUCHHS Te-
HETUYHOTO PI3HOMAHITTS, SIKE € OCHOBOIO MOJAITb-
IIOTO TMOKpAIleHHS MOPOAHUX SKOCTEH XymoOu.
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[IpoBenennst pobotu 31 30epeKEHHS TCHETUIHHUX
pecypciB TBapuH € HEOOXiTHUM i 3an00iraHHs
M npobiemam [1, 2].

OnHUM i3 METOJIiB BUKOPUCTAHHS Ta 30epeKeH-
Hs reHO(OHTY JIOKaJIbHUX, MAJIOYHCEIBHUX Ta a00-
PUT€HHHUX MOPiJ] TBAPUH € CTBOPEHH: OAHKIB IOBIo-
TpuBajoro 30epiranHs Gionoriunoro marepiany [3].

[leBHOIO MipoIO CeneKuiiiHuii mporpec y TBa-
PUHHHMIITBI 3aJICKUTh BiJi BUKOPUCTAHHS ILTij-
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HUKIB 3 BHCOKHM T'€HETHYHHUM IIOTEHINAJIOM. Y
CeTIeKINii BEJIMKOI poraroi XynoOu Ta 30epeskeHHi
JIOKAJIBHUX TIOPiA BIAKPUBAIOTHCA 3HAYHI IIEp-
CIIEKTHBH 3aBJISKUA METOJY IITYYHOTO OCIMEHIHHS
TBapWH TITHOO0K03aMOPOKEHOIO CTiepMOIo [4].

Benmukuit inTepec IS HAYKOBINB CTAHOBIISATH
MEPCIICKTUBU BUKOPUCTAHHS IIi€i CIIEpMH Ha TI0-
TONIB’1 BITYM3HSHOI XyHOOW Ta OIliHIOBaHHS Oy-
raiB, TCHETHYHUN Marepiall sSKuX 30epiraerbcs.
PesynbraTy momepenHix MOCTIIKEHb IIOMO OIi-
HIOBaHHS criepMu OyraiB JeOeTUHCHKOI TTOPOIH
[5, 6] cBiguaTh, 110 3a TPUBAJIOTO 30epiraHHs (I10-
HaJ 25 pOKiB) BOHA MpHAATHA 10 BUKOPHUCTAHHS.
OTXe, Tepen HAYKOBIIMH CTOITh 3aBIAHHS OIIi-
HUTH TUTIHUKIB 332 MOJICKYIIIPHUMH MapKepamH,
M0 aCOIIFOIOTHCS 3 AKICTIO MOJIOKA.

Y npyrii momoBuHI XX CTONITTSA B IOMYIIS-
MIHHAX 1 €BONIOIIMHIX TOCIIHKCHHSX, a TAKOX Y
CeJICKITii efalTi MUpIIe CTad BHKOPHUCTOBYBATH
nmaHi po OioxiMivaui momiMopdizm Oinkis. Ili-
3HiIIe porpec y 010TEXHOJIOTIT Ta MOJIEKY I PHIMA
TCHETHIIl ]aB 3MOTY 3aTydaTH BiIOMOCTI PO MiH-
nuBicTs Oesmocepenaro mMoiekyn JJHK. Ile mamo
3MOTY BHSIBUTH PI3HOMAaHITHI aJIeJIbHI BapiaHTH,
TOOTO TMOMIMOP(I3M TEHIB i TCHOTHITB INTYyJYHUX
1 mpupogHMX WOy, HalmosHime y moie-
KYJISIPHO-TEHETUYHOMY aCIIeKTI BUBUEHO BEJIHKY
poraty Xymo0y. BUTBIIICTh BiTOMIX MapKepiB Ipo-
IyKTUBHOCTI BHsiBIIeHO came y BPX. 1li mapkepu
OB’ sI3aH1 3 TIOKa3HUKAMH MOJIOYHOI NMPOTYKTHB-
HocTi. Cepen Oe3:1idi TeHiB, 110 BIUTMBAIOTH HA MO-
JIOYHY TPOAYKTHUBHICTH 1 SKICTh MOJIOKA, MOXHA
BHJIUTUTH TPYITY TaKUX, SKI POOJIATH HAHOUTBITIHIA
BHECOK Y ()OPMYyBaHHS MOJIOYHOT MPOIYKTUBHOC-
Ti. Jlo TaKuX TeHETHYIHUX MapKepiB HaJIe)KaTh TCHH
kama-kaszeiny (CSN3), B-maxrormoOyminy (BLG),
nponakTuHy (PRL) Ta inmi [7-10]. OTxe, ogauM
13 CII0C001B yIOCKOHAJIEHHS SKOCTi1 MOJIOKA, TTiIBH-
MIEHHS BMICTY MOJIOUHOTO KUY Ta OiJIKa € BimOip
TBapuH Ha OCHOBI MOJIEKYISIPHAX Mapkepis. Hay-
KOBIII MOBiIOMJISTIOTE, o JIHK momiMopdai Map-
KEpH JIAI0Th 3MOTY BU3HAYUTH OKPEMi TeHOTUIIH Y
0araTphoX JIOKycax i 3a0e3neunTH iH(QOopMAIIifo TTPo
rmapaMeTpy TOIYJIAIii, Taki SK YaCTOTH ajeliB i
reriB. KpiMm Toro, iX MO’KHa BUKOPHUCTOBYBATH 5K
THCTPYMEHT UIsI BIOCKOHAJICHHS T0OOpYy TBapWH
[11]. Ile 0OyMOBIIO€ BUKOPHCTAHHS y TIpOrpamMax
PO3BUTKY CKOTapCTBa JOCIIHKEHD MOMIIMOP(i3My
reHiB Oimka Mojoka [12].

VYV CBiTI MOCTYIOBO 3pOCTAE YacTKa MOJIOKA,
SIKeé BHKOPHCTOBYIOTh JUISI BHTOTOBJICHHS CHPY,
TOMY WOTO 3[aTHICTh JO 3CITaHHS CTa€ aKTyajlb-
HOIO JIJIST MOJIOYHOI Tamy3i. HaykoBIi cTBepmKy-
IOTh TIPO HASBHICTh TCHETHMYHWUX UYWHHUKIB, IO
ix oOymoBmoOThE. lle crpusie BKIIIOYEHHIO IMX
MTOKa3HHKIB Y CEJICKIiitHI TporpaMu pPO3BENCHHS
MOJIOUHO1 Xyno6u [13].

ChoromHi pO3BHTOK TBAapUHHHIITBA YKpaiHU
oTpeOye BIPOBAKEHHS HOBUX METOMIB Ta IIif-
XOJIB, K1 0a3yIOThCS Ha OE3ITOCEePETHBOMY aHai-
31 crragkoBoi iH(GOpMAIii Ha piBHI OKPEeMHX TEHIB
9y iX rpyI. B 0CHOBI UX METOMIB JICKHUTH BHKO-
pucranas nomiMopdismy JAHK mis BusBienss ii
crieruivaux nocuigoHocTer. JJHK-miarnocTH-
Ka (TeHHA J1arHOCTHKA) Ta€ 3MOTY, 3 OHOTO OOKY,
YIPaBIISITH TEHETUIHOIO CTPYKTYPOFO TOITYJIAMII, 3
IHITIOTO — IMTPOBOJAUTH aHAJIi3 TCHOTHUIIIB TBAPHH Ha
PiBHI TeHIB, fKi acOIiHOBaHiI 3 TOCIIOAAPCHKO KO-
pUCHIMH O3HaKaMu. Taki TIOKyCH OTpUMaITi Ha3By
JIOKYCH KiJTbKiCHHX 03HaK, a00 QTL (Quantitative
Trait Loci’s) [15, 16]. Tak, 3a HOMEHKIATypOIO
MoJtouHi 01k KomyroThes: 8 as1-CN (A, B, C, D,
E, F, G, H), 4 as2-CN (A, B, C, D), 12 B-CN (A1,
A2,A3,B,C,D,E, F, G, H1, H2, I), 11 x-CN (A,
B, C, E, F1, F2, GI, G2, H, 1, J), 11 B-LG (A,B,
C,D,E,F,G H I J, W)i3aLA (A, B, C)[14].

YIpomoBk OCTaHHIX pOKiB OeTa-Ka3eiH Mojo-
Ka PETeNbHO BHBYAETHCS IIOAO HOTO MOKIUBOTO
BIUIMBY B AEAKHX HE3apa3HUX po3nanax. Haykosii
oA iuIsAtoTs Horo Ha nBa tunw — Al i A2. Ilix gac
riepeTpaBiIeHH MOTOKa A1 BUPOOISIETHCS TIETITHT
oera-kazomopin-7 (BCM-7), skuii, Tk BBOKAIOTh,
CIIpHsIE PO3BHUTKY ayTH3MY, MHU30(peHii Ta IHITHX
HeiH(DEKIIHNX 3aXBOPIOBaHb. EKoIOTiYHI HO-
CITIDKEHHS, TIPOBEICH] Y ACB'ITHAAIATA KpaiHax
(BenmukoOpuranis, Oiansumis, [pnanmis, HBerris,
Hanis, @pantis, Himewunna, Icnanmis, Hopseris,
Ascrpis, Hsetinapis, CIHA, Smowis, [3pains, As-
ctpanis, Hoa 3enmanmis, Yropmuna, Berecyena ta
Kanana), BUSBHIN TTO3UTUBHUH 3B 530K MiX CIIO-
KUBaHHSIM [J-Ka3eiHy Al Ta 3aXxBOPIOBaHICTIO Ha
mykpoBuii miabet 1-ro tumy [17].

Yactora amens A2 y XyaoOW pi3HUX IOpPiXa
CYTT€BO PI3HUTHCA. Tak, y TepH3eHChKOi, MIBIllb-
KOi, JPKepCEeUChKOi, TONIITUHCHKOI, alpUINPCHKOT
Ta YepPBOHOI JAHCHKOI BOHA CTaHOBHUTH 9698 %,
6670 %, 50-63 %, 44-53 %, 40—49 % Ta 23 %
Biamosimuo [17]. Y HoBi#t 3enanmaii HasBHICTD Y
Mouorli Oera-kazeiny Al, sk HeOakaHOTO Bapi-
aHTa, 3yMOBWJIA 3IHCHEHHS H000pY MOJIOYHHX
KOpIiB, 3aJIe’KHO BiJ MONIMOPdi3My 3a IIi€r0 03-
Hakow. Y Mporpamax po3BEIEeHHS SIK OCHOBHHUU
KpuTepiit Oyi1o 3aKIaeHO BUKOPUCTAaHHS OyraiB 3
reHoturioM A2A2. Huni momymsiis Xyno0u miei
KpaiHM MPOIyKy€e MOJIOKO JIMIIE 3 BapiaHToM A2
3a Oerta-kazeinom [18].

I'ern momnouHoro Oinka, 0coOIMBO Kalla-Ka-
3eiH (CSN3), € BaXJIMBUMH YMHHUKAMHU SKOCTI
Ta 3cimanHs monoka [18]. Kama-kaszein — enmuna
(hpaxiisi OCHOBHOTO Oilka MOJIOKA, IO MICTHUTh
aMIHOKHCJIOTH LIMCTETH 1 METIOHIH, 1 CTAHOBUTh
mpubmm3Ho 13 % kazeiny monoka. BussneHo onn-
HAJIATh JIETIB, 3 IKUX HAWOIIBIIT MOIMUPEHUMH €
A, B1iE [13]. dns ycoinmHoi cenekIii 3a 03HaKO0

89



Texnonoeis supobruymea i nepepooxu npooykyii meapunnuymea, 2020, Ne 2

tvppt.btsau.edu.ua

CHUPONPUIATHOCTI BUKOPHCTOBYIOTH TIOKa3HHK Te-
HOTHUITy TBapWH 3a Kama-kazeiHom. HaiiOinpmoro
CHUPONPUIATHICTIO BUPI3HIETHCS MOJIOKO TBapuH,
10 MaroTh reHoTun BB (romo3urorHi), MeHIIow0
MIpOIO — MOJIOKO KOPiB, IO MalOTh TeHOTUITH AA
1 AB. Moroxko Bix kKopiB 3 reHoTHuIoOM BB Mae n0-
CTOBIPHO BHUIIUI BiZICOTOK OiTKa 1 34aTHICTH O
yTBOpeHHs 3rycTKy [20, 21, 22].

YacToTa aneniB Kama-kKa3eiHy y Xymoow 3a-
JIKATH Bif ii MOPOAHOI HajexxHocTi. Bapiant B
NepeBaXka€ y CUMEHTaIbChbKUX TBapHH (69,6 %),
TuMIacoM dactora kK-CN tumy A € OUTBIIOI y
IIBEJICHKOI 9epBOHO-Ps001 Xymodu (62,5 %) [23].
KopoBu mxepcelichkoi MOpOAM PI3HUIIHMCS Bif
KOpiB 4EepBOHOI IIBEICHKOI Ta TONIITHHIB JaH-
ChbKOI ceJieKIlii BHCOKOIO YacToToro B-BapiaHTa
Karta-Ka3eiHy Ta BiJICYTHICTIO aJeIbHOTO BapiaHTa
E. V yepBoHOI 1IBEICHKOI Ta TONIITUHCHKOI IMO-
pix Bapiant k-CN A OyB HalOUIBII MOMIKMPEHUM,
tumuacoMm anenb E k-CN 3ycTpigaBcs gacrime y
YEpBOHOI IBEACHKOI, HI)K y TONITHHCHKOL [24].
Y TBapuH cipoi ykpaiHChKOi TOPOJH CIIoCTepira-
macst Hu3bKa wacrora anens B (0,337). Yacroru
renotumiB AA ta AB cranosunu 0,456 ta 0,413
BIAMOBIHO. JIWIIe MIICTh TBAPWUH BUSBIIIACS HO-
cismu romo3uroTHoro reHotumry BB (0,13) [25].

HaiibakanimuM JuIss BUPOOHMIITBA MOJIOY-
HUX TPOAYKTIB BBAXKAE€THCS KOMIUIEKCHHH T€HO-
tunt A2A2BB, mo 3maTeH 3a0e3nednuTH 370POB S
JIFOOWHA 1 BHCOKI TEXHOJIOTIYHI SKOCTI MOJIOKA.
3rigHO 3 JAHWMH HAYKOBIIIB, HAHO1IbIIA YacTOTa
KOMIUIEKCHOTO TEHOTHITY y KOpPiB TOJNIITHHCHKOT
nopoau xapakrepHa 1t AIA2AA —36,4 %. I'eno-
i A1A2AB ta A2A2AA 3ycrpivanucs Biamo-
BimHO y 14,9 Ta 17,5 % moronis’s, a AIA2AB —y
11,4 % [26]. s 9epBOHOI MIBEACHKOI KOMILIEK-
cHi reHotun# B-k-CN CyTT€BO BIUIMBAJIH Ha CITiB-
BiJTHOIIICHHS Ta KOHIICHTPAIII0O OCHOBHUX O1IKIB.
Kommnekchuii renotunn A2A2/AA OyB Halnomu-
PEHIINM y TBapHH CHMEHTANbChKOI mopoau [23].

Meta nocaigKeHHsI — aHAITi3 CTIEPMOTIPOITYK-
1ii OyraiB JieOeqMHCHKOT IOPOM 3a TeHaMH OeTa-
(CSN2) ta xama-ka3einy (CSN3) st BUSBICHHS
TBapuH 3 OaKaHUM KOMIUIEKCHHM TEHOTHUIIOM
A2A2BB Ta BHBYEHHS MOXKIMBOCTEH IIOAO iX
MTOJIAJIBIIIOTO 1HTEHCUBHOTO BHUKOPHCTaHHS y Oa-
30BHX TeHO(MOHIHHUX CTaAax.

Marepian i Meroau nocjimkenHs. BuzHa-
YyeHHsI TOJIMOpQi3My reHa Oera- Ta Kama-Ka3eiHy
nposoauin MetozoM ITJIP-ITJAP® B maGoparopii
Incturyty TBapmnamuTea HAAH. Jlns moci-
JOKEHHsI TeHIB Ka3eTHOBOi (pakiiii Oilka MOJOKa
Oyno BHKOpHUCTaHO OioyOTiYHMI MaTepian (criep-
My) Bix tnigHukiB BPX (n=12) nebenuacpkoi mo-
pomu. Excrpakuito JJHK mpoBoannm 3 BuKOpwHC-
TaHHSIM KomepiliitHoro Habopy «JHK-copd B»
(AmmmuCenc, Pocis).

90

[Momimopdizm tena [-kxaseiny (CSN2) mo-
CIIKYBaIM 32 BHUKOPHCTAHHS ajelb-crienudiy-
Hoi IIJIP (AS-PCR). AnenbHi BapiaHTH JIOKYCY
CSN2 obymogneni myrariieto C/A (6 xpomocoma,
7 €K30H), sSKa CHPHUYMHSIE 3aMiHy aMiHOKHCIOTH
npouiH (anens A2) Ha rictuanH (anens Al).

Ilnsa AS-PCR BukopucroByBam npaiimepu [27]:
GBhF 5’-CTTCCCTGGGCCCATCCA-3’;
IGBpF 5’-CTTCCCTGGGCCCATCCC-3’;
IGBR 5’-AGACTGGAGCAGAGGCAGAG-3°.

Po3mip ammmidikaniiHoro ¢parMeHTa cTaHo-
BHB 244 11.H.

Awmrtiikariiro 10CiipKyBaHOTO JIOKYCY TIPO-
BOJIMJIH 32 JOIIOMOTOI0 TepMOITKepa « Amply-4»
(buoxom, Pocis) 3a BIAMOBIZHOIO MPOrPaMOIO:
1 kot — menarypartist 94 °C 5 xB; 5 UKIIIB — J1e-
Hatypauisg 94 °C 30 c, sunamoBannsa 66 °C 30 c,
enonrartist 72 °C 30 c; 30 muKiIiB — HeHaTyparis
94 °C 30 c, sumamoBanus 64 °C 30 ¢, enoHraris
72 °C 30 c; 1 uukn — dinanbpHa enonraiis 72 °C
5 xB. O6’em peakuiitHoi cymimni cranoBuB 10 pL,
KOHIIeHTpauig npaimMepiB — 0,2 MKM y KO)KHOMY
BHIIAJKY.

BusHaueHHA reHOTHITIB TBapHH 32 TEHOM Ka-
na-kazeiny (1okyc CSN3) mpoBoauiy 3 BUKOPHC-
tanHaM [IJIP-TITIPO.

Jtst ammumidikartii moxycy CSN3 (6 xpomoco-
Ma, 4 eK30H) BUKOPUCTOBYBAJIH IpaiimMepu [28]:

F: 5’-GAA ATC CCT ACC ATC AAT ACC-3°

R: 5’-CCATCT ACC TAG TTT AGATG-3".

Temmeparypa BUMaMIOBaHHS IpaiiMepiB cTa-
HoBmia 54 °C. [omxkuna ammridikariiaoro dhpa-
rMenTta — 273 m.H.

st pecrpukiii CSN3 BUKOPHUCTOBYBaIH €H-
nonykineasy Hinfl (3a iHcTpykumiero BHpoOHHKA,
Thermo Scientific). ¥ TBapun 3 renorunom AA
BISIBJSIFOTH JIBA CAWTH PECTPHKINIT Ta BiITOBITHO
¢parmentu gosxunoio 113, 91 149 n.H., reHOTHI
BB micTuTh oauH caiiT pecTpuKuii Ta mpeacTas-
neHnit pparmentamu 224 i 49 n.H., TBApUHU 3 Te-
TEpPO3UTOTHUM BapiantoM AB maroTh ¢parmenTn
JoBxuHOI0 224, 113,91 149 m.H.

Enexrpodoperuune po3aineHHs GpparMeHTiB
MIPOBOAMIIA 3 BUKOPHUCTAHHAM arapo3HOTO TEII0
(3 %), Bizyamizaitito Ipod — B yabTpadioneToBo-
MY CIEKTpi 32 BUKOPHUCTAHHS CTHAIYMY OpOMimTy
(0,5 Mkr/mn).

Craructnany oOpOOKY JaHWUX MPOBOAWIM Ha
[1K 3a 3aranpHONPUIHATOI0 METOIUKOIO 13 3aCTO-
CyBaHHSM IporpaMHoro 3abe3neueHHss MS Excel.

Pe3ynbTaTn gocainkeHHs Ta iX 00roBopeH-
He. [IpoBeneHe reHeTW4YHE IOCITIHKEHHS CIep-
Morpoxykmii 12 OyraiB nebeauHCHKOT mopoau 3a
reramu Oeta- (CSN2) Ta kama-kazeiny (CSN3)
MaJio 332 METy BHBYCHHS T€HETHYHHUX OCOOIUBOC-
Tell KOXXHOTO 3 OyraiB Ta BpaxyBaHHS MOMKJIHBO-
CTe BUKOPHUCTAHHS iX CIIEPMOTIPOIYKIII] y 3aMOB-
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HUX TapyBaHHAX. AHAaJI3 T€HEaJOTiYHOI CTPYKTY-
pu 10BiB, 1m0 12 OyraiB-IuIiAHUKIB HAIEXKaTh 0 8
miHid. 3 12 WIIHUKIB 5 — YHCTOMOPOIHI JeOeanH-
ChbKi, 7 — TIOMICI 31 MBIIEKOIO TOpoot0. Jlinis ba-
koHa 1799 mpezncrapineHa HaWOUIBINOI KITBKICTIO
OyraiB — 4 Oyrai, 3 SIKMX JIBa YHCTOIIOPOAHI Jiebe-
JIMHCBKI, a nBa nomicHi. Jlinis Eneranra 148551
MICTHTB JIBOX MOMicHUX OyraiB. [Hmii 6 miHiil ma-
I0Th OIHOTO TIpencTaBHUKA. Cepen AOCHTIHKEHIX
3a koMruiekcHUM reHoturnoM (CSN2-(CSN3) onnn
Oyraii maB Oaxanmii reHoTunt A2A2BB — ®inan
1008. IT’siThOM TUTITHUKAM MPUTAMAHHUM TEHOTUT
A1A2AA, a tBom — A1A1AB. Pemrra TBapyH Manm
renoturin A2A2AB — 3opxkuit 9902; A1A2BB —

3aitunk 17000; A1A2AB —Ilapom 2075; ATATAA
— Mypat 79. Cnin 3a3HaunTH, M0 TWTiAHAK Dinanx
1008, sxuit Mmae OakaHWH KOMILIEKCHUN TeHOTHII,
€ moMmicHMM 3a mBineM. 3opkuii 9902 (A2A2 3a
OeTra-Ka3eiHOM) — YHCTOMOPOAHUM J1eOeTMHCHKUI
Oyraii (Tabm.1).

3a JaHUMH MOJIEKYJISIPHO-TCHETHYHOTO aHa-
Ji3y BU3HAUEHO YAcCTOTy T€HOTWIIIB OyraiB Je-
6enmHCHKOT Topoau 3a reHamu Oeta- (CSN2) Ta
kama-kazeiniB (CSN3) (puc. 1).

OT1xe, yacToTa Oa)KaHOTO KOMIUIEKCHOTO Te-
votuity A2A2BB cepen AoCHiKEHUX TBapHUH
cranoBuia 8,2 %; reHoruny A2A2AB — 8,2 %;
A1A2BB - 8,2 %.

Tabmuus 1 — Xapakrepucruka 6yrais Jedeguncbkoi nopoan TOB «Cymcbkuii cenekuiiiHMii HeHTP)» 32 reHaMHu

0era- (CSN2) ta kana-ka3einy (CSN3)

Byrait l'enoTunu VMOBHA
Batbxo Jlinis L
Iag. Ne | ximdka CSN2 CSN3 KPOBHICTE
1008 Oinan A2A2 BB J140,611159,4
Banepo 5588 Eneranta 148551
79 Mypar AlAl AA JI12,511187,5
2075 ITapom 3anan 9161 AlA2 AB Minyca 370 JI7511125
5002 Pori3 Ko6uux 9857 AlA2 AA Bpasoro 1510 JI7511125
5296 Kauyp Jinep 7595 Al1A2 AA Jlaka 964 JI100
9902 3opxuit Jlazep 5273 A2A2 AB Makera 4307 JI100
7933 Jxwii Kymup 87/87 AlAl AB JI100
12273 Kapwnii JIrormii 9823 AlA2 AA JI100
bankona 1799

17000 3aitauk Kamrran 91/14 AlA2 BB JI7511025
17035 Yucrnit I'panit 9954 Al1A2 AA J162,511137,5
17505 3amm Bapginok 1519 AlA1l AB Crompima 124652 JI7511125
102 Bylinnii Vopamuii 9914 AlA2 AA UyTtkoro 4281 JI100

Mpunmirka: * JI — nebequachka mopoxa; 111 — meineka mopoxa.

50

40

30

201

||]]] A1A1AA E A1A1AB B A1A2AA E A1A2AB N A1A2BB 8 A2A2AB B AZAZBB|

Puc. 1. Hacrora po3nonisy reHoTumnis Oyrais jedequHCcbKO0i Hopoau 3a renamu 6era- (CSN2)
Ta kana-ka3einy (CSN3), %.
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HayxoBuii iHTEpEeC CTAHOBUTH BUBYEHHS Yac-
TOTH OKPEMUX aJIeNiB reHiB OeTa- Ta Kama-Kase-
iny. BcTaHoBneHo, 1o 4actota 6akaHOTO ayens
OeTa-Kka3einy A2 y AOCIIIHUX TBApUH JIcOCIUH-
CBbKOi TIopoan CTaHOBUTHL 46 %, a Kama-kKa3einy
B — 33 %. 3’sicoBaHo, M0 Y YUCTOMOPOAHUX JIe-
OeMHCHKUX OyraiB yacToTa aJieIbHOTO BapiaHTa
A2 3a Gera-ka3eiHOM OyJia BUIIOFO, TOPIBHIOKOUH
3 IOMICHMMH 32 MIBIIIBKOIO TTOPOJIOI0 TBAPHHAMMU.
BonHouac 3a wacrororo anens B kama-kazeiny
nmomicHi Oyrai CyTTEBO MepeBa)kaau YHCTOIOPOI-
HUX (puc. 2).

OrpumaHi AaHi MOXKHA TOSICHUTH THM, IO
CeTleKIiifHa poboTa 3 JeOSTUHCHKOIO IOPOIOI0
MPOBOAWIIACH y HANpsAMI MiJBUIIEHHS CHUPOIPH-
JIATHOCTI MOJIOKA 3aBISIKM BUKOPHCTaHHIO OyraiB
MIBIIIEKOT TIOPOJHM, OIlIHEHWX 3a TEHOTHUIIOM Ka-
na-kaseiny. bera-kazein ¢irypye B mokasHHKax
OITiHKM OyTaiB JIUIIE BIPOMOBK OCTAHHIX ECATH
POKiB. 3a MOBIIOMJICHHAMH 0aratbox JOCIiTHU-
KiB, caMe JIOKaJIbHIM MOpOJaMm, 0 KO HaJIeKUTh
1 nebequHCHKA, TpUTAMaHHUK TeHOTHIT A2A2 3a
OeTa-ka3einom. 1luM MOXKHA TTOSICHUTH BUIITY Jac-
TOTY aJIEILHOTO BapianTa A2 y jJeOeauHiB.

YV noganemux JOCTIKSHHSX ITPOaHaTi30Ba-
HO Bci koMmOiHarii Mixk CSN2 CSN3 ta ineHTudi-
koBaHoO 4 rarutotund CSN2-CSN3 (tabi. 2).

Tabmui 2 — YacToTa ramjioTHImiB 3a 6era- Ta
Kana-ka3eiHoMm

YacToTH rarioTHIIIB PO3PaxOByBalIH SK Ce-
peaHpO3BaKeHE 3HaUeHHs iX iMoBipHOCcTed. Ce-
pen ormiHeHUX OyraiB Je0eTMHCHKOT TOPOIH HaMi-
yacrime 3ycrpidaBcs ramorun Al/A (39,5 %).
lamtorumnu, mo HecyTh anenb CSN2 A2 mamm
JIOCTATHIO YacTOTy 1 CTaHOBWIN Maiixke 46 %, a
Ti, o HecyTh anenb CSN3 B, — 33,4 %.

Pesynpraret mOCHIIKEHh KOMIUIEKCHUX Te-
HOTHIIB OyraiB JieOeIMHCHKOI MOPOAH, CliepMa
SIKHX 30epiraeTbcsi B OaHKY T€HETHUYHUX Pecyp-
ciB TBapwH [HCTHUTYTy pO3BEIEHHS 1 T€HETHUKH
tBapuH iM. M.B. 3yous HAAH, garote miactaBy
CTBEPIUKYBATH, 110 TBAPUHAM JICOCTMHCHKOI TO-
ponm xapakTepHi BUCOKI 9acTOTH OakaHUX Te€HO-
THUIIIB 3a OeTa- Ta Kana-ka3eiHom. Bigomo, 1o je-
OenMHChKa TOPO/ia CTBOPEHA 32 Y9acTi MIBILBKOT,
SIKY 1 Ha/1aJli epioguYHO BUKOPUCTOBYBAIIN [T 11
nokparieHHs. OTxe, A0LUIILHO OYJI0 O MOPIBHATH
pe3yibTaTH MOCIIKEHb HAyKOBIIIB, IO BUBYA-
JIA TEHOTHIIN TBApPHUH IIBIIBKOI ITOPOIH, 3 OTPH-
MaHUMH HaMmu pesynbraramu. OCKUTBKH JOC-
JIJDKEHD 3 BUSBJICHHS! KOMIUIEKCHUX TCeHOTHUITIB y
MIBILIB y JOCTYIHUX JUKEpeNIax He BUSABIEHO, I10-
PIBHSUIM HaIll 1aHi 3 pe3yabTaTaMy OLIHIOBAaHHS
TBAapWH TONIITHHCHKOI TOPOAH. 3a pe3yiIbTaTaMu
nociikenb Vallas et al. [27] BcTaHOBIIEHO, 1110
Yy TBapHH TOJIMITHHCHKOI mopoau gacTitie (23 %)
3yCTpivaeThCsl KOMIUIEKCHUN reHOTHIT A1A2AA,
TUMUYacoM Oakanuii reHotunt A2A2BB cnocre-
piraBcs qume y 0,1 %, mo 3HaYHO HIDKYE, TO-

Tarwioin CSN2/CSN3 Yacrora. % PIBHIOIOUH 3 OTPUMAaHUMH JAHUMU JJIs1 JIEOeTHH-
CBKOI IOPOJIH.
Al/A 39,5 3a pe3ynpTaraMu OIIHIOBAaHHS MOXKJIMBHUX Ta-
Al/B 14.6 IUIOTUITIB 32 OeTa- Ta Kama-Ka3eiHOM YOTHPHOX
MosouHuX mopia S. Meier [30] BcTaHOBIEHO, 110
A2/A 27,1 TBapHHAM IIBINBKOI HOPOAM XapaKTepHa IepeBara
A2/B 18,8 rarmotuny A2B (56,9 %), ciMeHTanbChKO1 TOpO-
851 80
751
65+ 50 57 50 57
551
43 43
45+
351
20
251
15-
Al A2 A B

O Ne6epuHcbki [ MomicHi

Puc. 2. Hacrora aJiesieii reHiB 0era- Ta kana-kaseiny y Oyrais Jjie6eiMHCBKOI mopoau, %o
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mu—A2A (49,5 %), mxepceticekoi — A2B (60,7 %),
romTuHCbKOT — A2A (53,3 %). E. Jakob [29] Ha-
BOJIUTH JaHi, 110 MOJIOYHIHM Xxymo0i B IlIBeitmapii
NpUTaMaHHA TiepeBara HaCTYITHUX TalUIOTUIIB 32
JOCTIKYBAaHHMH O3HAKAMHU: CUMEHTANbCHKIH —
A2A (28 %), rommurtuHCchKid — A2A (47 %), mBi-
upkiii — A2B (41 %). Lli pe3synsratn He 30iraioTh-
cs 3 OTpUMaHUMH HaMHd. IMOBipHO, 1€ TIOB’3aHO
3 BIICYTHICTIO HIJIECTIPSIMOBAHOI CEIEKIIIIHOI po-
00TH 3 BEITMKOIO POTaTOI0 Xya000I0 33 T€HOTHIIA-
MHu OeTa- Ta Kara-KazeiHy B Iild KpaiHi.

BucnoBku. 1. VY mwiigaukiB 1e0e THHCHKOI I10-
ponu 3adiKCOBaHO JOCUTH BUCOKY YacTOTY alleJib-
HOTO BapianTa A2 yokycy Oera-kazeiny (46 %),
110 JTa€ 3MOT'Y MIPOBOIUTH MOJAIBIITY CEIEKIII0 3
CTBOPEHHSI MIKPOIIOMYJIAIIN 3 Oa)KaHUM TEHOTH-
oM A2A2.

2. BusiBJI€HO JIEII0 HUKYY 9aCTOTY aJIeIbHOTO
Bapianta B sokycy kamna-kaseiny (33 %), mo Ta-
KOX J]a€ 3MOT'Y IIPOBOJIUTH CEJEKIIII0 3 TOKpaIIeH-
HS MTOKa3HHUKIB CHPOIPUAATHOCTI.

3. BcraHoBieHO, M0 OUIBLIOI YacTOTOIO
ajensi Oera-ka3zeiHy A2 XapaKTepU3yBaJIUCS YH-
cromopoaHi Oyrai Je0eMUHCHKOT TTOPOIH, ajels
Kara-ka3eiHy B — momicHi 31 HIBIIIbKOIO MTOPOJIOI0
OyTai-TuTiTHUKH, 110 3yMOBJIEHO OCOOJIMBICTIO Ce-
JEKIIHHOT pOOOTH 3 JIEOEAMHCHKOIO TOPOIOIO.

4. baxxanum resorunom A2A2/BB xapakre-
pusyBagBcs Oyraii @inan 1008, sikoro pekoMeH-
JIOBAHO JIJISI BUKOPUCTAHHS 3 METOI0 CTBOPECHHS
MIKPOTIOMYJISIiA XynoOu 3 yHIKaJIBHHUMHU IIPO-
IYKTUBHUMH BIIACTUBOCTSIMH. 3 ITI€I0 METOIO
Ha MaTOYHOMY IOTOJIB’1 TBapHUH JI€OETUHCHKOT
MOPOAM MOXYTh OyTH BUKOPHICTaHI IUTIAHH-
ku 3opkuit 9902 (A2A2/AB), 3aitunk 17000
(A1A2/BB) Ta [Tapom 2075 (A1A2/AB). Iami
Oyrai MOXXyTh OyTH BUKOPHCTaHI JIHIIE JISI TI0-
KpAILIEHHS OKPEMHUX XapakTepUCTUK (Oera- abo
Kama-Ka3einy).

5. Byrait Mypar 70 (A1A1/AA) He pexomeH-
JYEThCS JIIsl BAKOPUCTAHHSI HA MAaTOYHOMY I1OTO-
JiB’1 1e06€IMHCHKOT TTOPOIH.
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XapakTepHCTHKA TIeHEeTHYeCKOil CTPYKTYpbl Mpo-
H3BOAMTE/Iel Je0eIMHCKOl mopoAbl MO reHam Oera-
(CSN2) n kanna-kazenna (CSN3)

Jaasika B.U., Ckaspenko 10.U., I1aBiaenko FO. H.

CoxpaHeHHE TeHETHYECKHX DPECYpCOB B KMBOTHOBOI-
CTBE SIBIISICTCSl HEOOXOQMMOCTBIO, KOTOpasi OIpejesieHa BO-
3MOKHOCTSMH M PEANbHOCTBIO pa3Hoo0pasus TreHodoHIa,
MMEIOIIETOCS] B CTPaHE, YTO OOYCIIOBIUBAET IPOAYKTHBHBIC
W aJalTUBHBIC BO3MOXKHOCTH OTHEIBHBIX MOPOI KPYITHOTO
poraroro ckota. AGOpHTeHHBIE TOPOABI ABISIOTCS HOCUTES-
MU yHI/IKaJ'le])IX I'€HOB Y TCHHBIX KOMIIJICKCOB, BOCCTAHOBHUTH
KOTOpBIE IIPU MX NCUE3HOBEHUH HEBO3MOXHO. Mapkep-3aBu-
CHMasi CeJICKINS SIBISIETCS OJHUM U3 aKTyaJbHBIX HalpaBsie-
HUIl COBEPIICHCTBOBAHUS KPYITHOT'O POTATOTO CKOTa MOJIOY-
HOTO HampaBlIeHHs MPOAYKTUBHOCTH. OHA MO3BOJISIET BECTH
0TOOp 1 MOA0OP POAUTENBCKUX (POPM Ha TEHHOM YPOBHE. AK-
TyaJIbHBIM BOIIPOCOM B CEJEKIMU MOJIOYHOTO CKOTa CErOIHs
SIBIISICTCS] U3YUCHUE B3aMMOCBSI3H MKy HACIEICTBEHHBIMU
(axTopamu, KOTOpBIe OOYCIOBIMBAIOT TUIIEI OENKOB B MO-
noke. ['eHeTHUeCKue BapHaHTHI OeTa-Ka3eHHa CYIIECTBEHHO
BJIMAIOT Ha 370POBHE YEIIOBEKA, Kalla-Ka3euHa — CBSI3aHbI C
KaueCTBOM MOJIOYHOTO CHIPbsI M OOJIBILEH IPUTOIHOCTHIO MO-
JI0Ka JUIs IepepaboTKU M MIPOM3BO/ICTBA ChIpa.
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BbI1o M3yueHo UMeIoIIyocs CIEpMONPOIYKIIMIO OBIKOB
nebeanHckoil mopoas! mo reHam Oera- (CSN2) u kanma-ka-
3enna (CSN3). Matepuanom [uis HcclieOBaHU OblIa crep-
Ma [POU3BOAUTEINEH KPYITHOTO POTaToro CKoTa JeOeInHCKOM
nopoxsl. Omnpeznenenne nmoauMop¢hu3Ma reHoB OeTa- W Karl-
na-kazenHa npoBommian meroxoM [IL[P-IIJAP® B mabGoparo-
puu UuctutyTa sxuBotHOBoACTBa HAAH.

AHanu3 reHeanoruyeckoil CTpyKTypsl JoKazal, uto 12
OBIKOB-TIPOM3BOAMTENCH OTHECEHBI K 8 ymHusM. V3 12 npo-
W3BOMUTEINEH 5 — YUCTONOPOIHEIE JIeOeJUHCKHE, 7 — TOMECH
¢ IBHUNKOI moponoit. Cpeny MCCIeTOBaHHBIX IO KOMIDIEK-
cHomy reHotuiry (CSN2- (CSN3) onun ObIK UMET JKeTaeMblil
renotunt A2A2BB, eme o ogHOMY OBIKY BBISIBICHBI T€HOTH-
nel A2A2AB; A1A2BB; A1A2AB; A1A1AA. Tlsats ObIKOB
nmeroT reHotun A1A2AA, a na Obika — AIA1AB.

YV GBIKOB JIEOEANHCKOI MTOPOJIBI OTMEUEHA BBICOKAS Jac-
ToTa ameneil A2 Gera-kaszemHa (46 %) u B kamma-kazenHa
(33 %). Ang cozmaHust MUKPOTIOMYJISIIUH € JKeTaeMbIM KOMIT-
nekcHbIM reHoTurioM A2A2 / BB pexoMeHI0BaHbI OBIKU-TTPO-
M3BOJUTEIH, Y KOTOPBIX 4acTOTa ajulenell bera-kasenHa A2 u
Karma-ka3enHa B ynoBieTBopsioT TpeGoBaHUSIM.

KuroueBnble ci10Ba: OBIK-TIPOM3BOIUTEND, OETa-Ka3eHH,
Kalla-Ka3enH, TeHOTHII, aJlIeNb, YaCTOTa FalUIOTHIIOB.

Characteristics of the genetic structure of bulls of
lebedinian breed by Beta (CSN2) - and Capa Casein genes
(CSN3)

Ladyka V., Sklyarenko Y., Pavlenko Y.

The Conservation of genetic resources in animal
husbandry is a necessity arising from the possibilities and
reality of the diversity of the gene pool available in the
country, which determines the productive and adaptive
capabilities of individual breeds of cattle. Aboriginal
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open-access article distributed under the terms of the Creative Commons
Attribution License, which permits unrestricted use, distribution, and

breeds are carriers of unique genes and gene complexes,
which cannot be restored if they disappear. Marker-asissted
selection is one of the current areas of improvement of dairy
cattle productivity. It allows the selection of parental forms at
the genetic level. An important issue in the selection of dairy
cattle today is the study of the relationship between hereditary
factors that determine the types of proteins in milk. Genetic
variants of beta-casein significantly affect on human health,
kappa-casein is associated with the quality of raw milk and
cheese making properties.

The aim of the research was to study the available sperm
production of Lebedinian bulls by beta- (CSN2) and kappa-
casein (CSN3) genes. The material for research was the
sperm of bulls of Lebedinian breed cattle. Determination of
beta- and kappa-casein gene polymorphism was performed
by PCR-RFLP method in the laboratory of the Institute of
Animal Husbandry of NAAS.

Analysis of the genealogical structure showed that
12 bulls-producers belong to 8 lines. Of the 12 bulls, 5 are
purebred Lebedinian, 7 are crossbreeds with the swiss breed.
Among those studied for the complex genotype (CSN2-
(CSN3), one bull had the desired genotype A2A2BB,
another bulls had genotypes A2A2AB; A1A2BB; A1A2AB;
A1ATAA. Five bulls have the AIA2AA genotype and two
bulls have the AIATAB genotype.

The high frequency of the A2 allele of beta-casein (46%)
and the B allele of kappa-casein (33%) was observed in sires
of Lebedinian breed. To create micropopulations with the
desired complex A2A2 / BB genotype, sires are recommended
in which the frequency of alleles of beta-casein A2 and kappa-
casein B satisfies the requirements.

Key words: sire, beta-casein, kappa-casein, genotype,
allele, frequency, haploid.
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IlocTanoBka mpo0ieMu Ta aHadi3 OCTaH-

JlocikeHO BUPOOHUIITBO OJKOJMHUMH CIM’SIMH MEIy Ta OOHDEKXKS 3a
PI3HMX TeMmepaTyp i TPHUBAJIOCTI MEepioAiB LBITIHHS pillaKy O3MMOIO B yMOBax
IpaBobepexnoro Jlicoctemy. BeraHoBieHo BIUIMB TemIiepaTrypu 30BHILIHBOTO
CepeIoBHIA Ta TPUBAJIOCTI MEPIOAY IBITIHHA Pillaky 03MMOTrO Ha BUPOOHHIITBO
TOBapHOTO My Ta OKOJIMHOTO OOHDKKS (TTHIIKY).

Tlotpeba OmxoNMHKUX ciMel y KOpMi Ta piBEHb HEKTapOIPOLYKTHBHHX POC-
JIUH B pajiiyci OCATHEHHS 1X O/)KOJIaMH CIIpUsi€ AeMorpadidHOMY MepeMiliCHHIO
LMX KOMaxX Ha IUIaHeTi.

3aBIsIKY LTIOMINM Ta BUCOKOIIO)KUBHUM BIACTHBOCTSM IPOAYKTIB IIepepoo-
KH OIpKOJIaMU HEKTapy Ta KBITKOBOTO IHJIKY IIMPOKOTO i MOCTIHHO 3pOCTar0do-
TO BUKOPHMCTAaHHs HaOyBalOTh MeJ, Iepra, MaToyHe MOJIOUKO Ta iHIII MPOLYKTH
OKUTPHULTBA, IO MOTPEOYyIOTh OLIBII MOTY)KHOI MEIOHOCHOI 0a3u Ta IiJIBH-
meHHs 11 npoxykruBHOCTI. OTiKe, HEKTap i KBITKOBUIA ITMIIOK POCIIMH € BaXKJIMBH-
MH CKJIQIOBUMH B iCHYBaHHI MEJJOHOCHOT O1K0JH Ta 11 €BOJIIOLIHHOMY PO3BUTKY.

OCTaHHE CTONITTS OJHI€I0 13 HAMBAXIUBIIINX CKOJIOTIYHUX MPOOJIEM Iiia-
HETU € T100anbHe MOTEIUIiHHS, HACTIKaMH SKOTO € 3MIHM KJIIMAaTHYHUX YMOB.
Haii6inpm ypa3nuBuM 10 3MiHH KJTIMaTy BHSBHJIOCS CLIECHKE TOCIIOAApPCTBO, 30-
KpeMa pOCIMHHHITBO.

He3nauHe 3HMXeHHSI 3a1aciB HEKTapy 1 KBITKOBOTO ITHJIKY POCIIMH y IIPUPOII
ICTOTHO TIO3HAYAEThCS HA iICHYBaHHI MEJOHOCHOI O/konu. Hacammepen 3HIDKY-
€TBCSI IX PO3BUTOK 1 MPOYKTUBHICTH, CHOCTEPIracThCsI I IBUILIEHHS PIBHS 3aXBO-
PIOBAaHOCTI Ta 3HMKEHHsI €(DEeKTHBHOCTI BEACHHs rajiy3i 3aranom. Binomi daxru
37bOTY OJDKOJIMHUX CIMEH Ta MepeMilleHHs iX 3 HU3bKONPOAYKTHBHHX HEKTapo-
IIMJIKOHOCHUX YTi/b Ha OUIBII NPOAYKTUBHI.

3a 3HWKCHHs TEMIlepaTypy HOBITPs MOPIBHSHO 3 onTHMaibHUMH +22 °C
BIIPOZOBXK L[BITIHHS pillaKy 03MMOT'0, HE3aJISKHO BiJl TPHUBAJIOCTI IepeOyBaHHs i0-
TO B 1iif (hasi, criocTepiranocs 3HWKEHHS BUPOOHUIITBA Meay Binx 23,8 mo 76,2 %
Ta O1pK0IMHOr0 O0HDKK — Bix 33,3 1o 55,5 %.

Karwouogi ciioBa: OmKonuHi ¢im’i, pinak 03uMHuil, MeJ1, OKOTMHE OOHIIOKS,
TeMIeparypa IBITiHHS.

.HIO,Z[I/I 3aBHA MIMPOKO BUKOPUCTOBYBAJIU M/

HiX pocaimkenb. HekTaponmikoHOCHI pOCIMHU
MAalOTh BXKJIMBE 3HAUCHHS B iCHYBaHHI KOMaX, 30-
KpeMa MEJJOHOCHHUX OJDKLI.

Hexrap i KBITKOBHIA IMUJIOK POCIUH € JKEpe-
JIOM MOKMBHUX PEUOBHH OJUKOIMHUX CiMeH. bko-
JIM TOCTIMHO mepeOyBaloTh y TaHAeMi 3 pOCIHHA-
MU, 3a0e3neuyoun IX 3aliieHHS i 30epeKeHHS B
POCIIMHHOMY CBITi, OIEPKYIOYM TAKUM YHHOM He-
00XiHi AJIs iCHYBaHHsI HOKUBHI peuoBUHH [1].

1 Bick. Ille 3a yaciB ckihcbkoi emoxu rpeku BUBO-
3WJIM 1i IPOAYKTH 13 miBHIYHOTO [IpruopHOMOp’st
Y BEJIMKIH KiJIbKOCTI.

Sk xap4oBUi MPOAYKT M BUKOPUCTOBYBAIH
3/1aBHA, 1[0 3aCBiAYyETHCS HACKEIBHUM MAJFOH-
KOM €NOXM TMAaJeolliTy, BUSABICHUM y Banencii
(Icnawnis). [Tonut Ha Mexn He mumie 30epircs, a i
3Ha4yHO 3pic. l[lupokoro 3acTocyBaHHS MeJI 1 BiCK
HaOyBarOTh 3a MOTPEOM ACHMIEBUX HPUPOTHUUIMX
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Xap4OBUX Ta JIKYyBaJbHUX MPOAYKTIB 3 BHCOKUM
yMiCTOM 010JIOTi9HO aKTHUBHHUX PEYOBHH.

3acTocyBaHHA MeNy B MEIWLMHI 3yMOBIIEHO
BMICTOM y HBOMY OiokaraiizatopiB Ta Oioene-
MEHTIB.

OcTaHHIM YacoM 3pOCTa€ MONUT Ha PHUHKY
30yTy Ha OpPTaHIYHUNA MeJ, SKUH XapaKTepU3y€eTh-
CsI BUCOKOIO AKICTIO 0€3 BMICTY PEUOBHH, HE BJac-
THBUX HOTO MPUPOAHOMY CKIAy.

bmxomu BUpOOISAIOTE Men i3 HEKTapy, KUK €
MPOAYKIIIEI0 MEIOHOCHHUX POCIHH, 110 BUILISIETh-
cs ix HekTapHUKaMu. HekTap BHIUISAIOTH Maibke
THCSYa BUJIIB POCIWH, 00’ € THAHUX ITiT 3aTAJIbHOIO
HA3BOI0 — HEKTapoHOCHi. /|0 oro cKiIamy BXOaITh
0araro mykpiB, BiTaMiHiB, MiHEpaJIbHUX Ta 1HITHX
pedoBuH [9].

Hapomna wmemuiinaa Oararbox KpaiH CBITY
BH3HA€ TO3WTUBHUI BIUIMB BXHBAHHA MeNy Ha
cTaH HepBoBOi cuctemu. CTapojaBHI PUMIISHH,
THIINI, KUTANI, TPeKH BXKUBAIH MEA IS TI0-
KpaIeHHs cHy. [Jroko3a 1 hpyKTo3a, o BXOIATh
IO WOTO CKIJIamy, MOJIIMITYIOTh KUBJICHHS KIIITHH,
0epyTh ydacTh y 3HEIIKOUKEHHI OTPYTH y pasi
MOTPAIUISHHS ii B OpraHi3M JIIOAWHU Ta B OKHC-
HUX TpOIecax, YHACTIIOK YOro 3a0e3MedyeThCs
CIIOKIMHMNA COH. Taka mis IYKpIiB MiJICHITIOETHCS
BiTaMiHaMH 1 MiHEPaJbHUMH PEYOBHHAMHU METY.
3okpema HATpii 1 Kamiid COpHUSIOTh HOpMai3aril
GyHKIIT HepBOBOI crcTeMH [6].

3aBisKd BiTaMiHHOMY, ()e€pMEHTHOMY, OiJIKO-
BOMY, MiHEpaJIbHOMY Ta BYIJIEBOAHOMY CKJIQ/IOBI
MeJl 33 PETYISPHOTO HOTO CIIOKHUBAHHS PO3IIUPIOE
CYIMHH CEpILIEBOTO M’f3a, MiACUIIOE TIPUTOK KHC-
HIO IO TKaHUH 1 aKTUBY€ OOMiHHI ITPOIIECH B KIITH-
HaX. Bimomo, mo BiTaMiHM My, 30KpeMa KasbIIii
1 pocdop, MarOTh BeNMKe 3HAUCHHS JUTS JIIKyBaHHS
TOCTPHX 1 XpOHIYHMX 3anayieHs Hupok [10, 14].

Iloty:)xHuM mxepenoM 3a0e3redeHHs OMKiN
BYIJIEBOAHUM Ta OITKOBUM KOPMOM € CIJIBCHKO-
TOCIOJApChKi MEJOHOCH, Cepel SKUX Baroma
JacTKa MpUIagae Ha pinak o3umuid. Llg kymsrypa
B O/UKIJIBHUIITBI Ma€ BajKJIMBE 3HAYCHH, 3a0e311e-
YYIOUH T10 3aBEPIICHHI BECHSIHOTO MEPiomy Ok LI
HEKTapoM 1 KBITKOBHM TIFJIKOM, KU BUKOPHCTO-
BY€ETHCSl TIEPEBAKHO I HAPOII[YBAaHHS CHIIU
OKOMMHUX CIMEH 710 JITHROTO Tiepioxy. B okpe-
MUX BUIAJAKaX pillak O3UMHIA CTBOPIOE YMOBH ISt
BHPOOHMIITBA TOBAPHOI MPOIYKITii, 30KpeMa MEIy
Ta OmKOITMHOTO OOHDXKS [15].

3amac Mefy 3 1 ra 03uMOro pinaky KOJHBA€Th-
cs Big 50 mo 120 xr. L5 KynbTypa HaIeXuTh 10 PO-
JIMHU XPECTOIBITHUX, IBITE B TPETIH EeKa i KBIT-
HS Ta B TIEPIIIiiA, IHKOJIN — B IPYTii AeKali TPaBHS.
Jns e eKTHBHOTO 3aNuiIeHHs PillaKy 03UMOTO He-
o0xigHo Ha 1 ra 2 6mKonuHI cim’1 [12] .

Pinax o3umuii — omHOpivHA 03UMa a0 sipa poc-
nmHa BUucoToto 10 120 cm. Crebmo npsiMe, KpyTie,
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TUIISICTe, TOKPUTE CH30-3elIeHuM abo cn3o-dio-
JIETOBUM HaJHOTOM. JINCTKM HMXKHI — YEPEeIKoBi,
JiporoaiOHO-PO3IUTBHI, CEpeHi — TOBracTo-CITH-
comoziOHi, BepXHI — BHIOBKEHO-JIAHIICTOTIONI0-
Hi, B OCHOBI OXOILIIOIOTH CTeOJI0. KBITKH KOBTI,
3i0paHi y pimki KuTurenonioni cyusitrs. [lmig —
cTpydok [17] .

3a3HaueHnii BUA KyJbTUBY€ETHCS Ha BCIi TepH-
Topii YKpainu.

Pimak o3umuii € moOpUM BECHSHUM MEIOHO-
COM, 3 SIKOTO OKOJIH 30MparoTh HEKTap Ta MIIIOK.
3a TermToi moroayu BOHU aKTHBHO BiJIBiAyIOTH HOTO
KBITKH 1 32 700y MOXYTb IMPUHECTH y BYJIHK IO
4 xr mexy. OHa KBITKA 33 100y BUAUISE TPUOITHA3-
Ho 0,7 Mr IIyKpy B HeKTapi [8,2].

Bimomo, mo Ha HEKTapOMHMIKOHOCHY IIpO-
OYKTUBHICTH POCIHMH BIUIMBA€ TPHUBAJICTh iX
LBITIHHS, fKa 31 CBOTO OOKy 3aJIe)KHTh BiJ IpHU-
POIHO-KIIMAaTUYHAX YHHHUKIB HABKOJIHIIHBOTO
cepenoBuia. Tak, y mepury mMoJIOBUHY LBITIHHS,
3a3BUYald, POCIUHH BHIUISIOTH OUIBITY KiJIBKICTh
HEKTapy, MOPIBHIOIOYH 3 Apyrofo. TpuBamicTs 1Bi-
TIHHSI pilaKy 03UMOTO 32 Pi3HUX JKEPEIT IMOBiI0-
MJICHB CTAHOBHTH Bif 25 mo 35 mib [3,5].

CyyacHi TpUPOTHO-KITIMAaTHYHI yMOBH Ha-
BKOJIMIITHBOTO CEPEIOBUINA HE 3aBXKIN XapakTe-
PU3YIOTECS CIIPUATIMBUMH TSI POCTY 1 PO3BUTKY
pocnuH. 30KpemMa, MigBUIIEHHS TEMIIEpaTypH I10-
BiTps mmig gac Beretartii 70 37 °C 3 iHKOIU Pi3KuM
nepenagoM 10 10-12 °C, 3 HU3BKOIO KUTBKICTIO
Ta HEepIBHOMIPHICTIO OMNaJiB YHPOIOBX JITHHOTO
Ta 3UMOBOTO TEPIOiB, & TAKOXK TPUBAII BiIJTUTH
BITPOZIOBK 3MMH 32 TiIBUIIEHHS TeMIIEpaTypH Io-
Bitps g0 +10 °C, imkomu mo + 13°C.

SIKmo B MUHYIIOMY 3MiHU KiTiMaTy Oyiu mpH-
POTHUMH 33 CBOE€IO CYTTIO, TO B ocTaHHi 50 pokiB
MOTETUTIHHS OLTBIIIOI0 MIPOIO 3yMOBIIEHE [TisTb-
HICTIO JIFOMWHHU. AHTPOTIOr€HHI YWHHHUKH 3YMOB-
JOIOTh KJIIMAaTH4HI 3MiHH, CIIPHYUHSIOUH 3MiHY
KOHIIeHTpamii B armocepi NapHUKOBHX Tras3iB,
aepo30IiB 1 XMapHOCTi. Y HAyKOBHX Ipansgx Ha-
BEICHO pe3yJIbTaTH JAOCTIKEHb 3MiH KJIIMaTy Ha
100aTFHOMY Ta perioHabHOMY piBHSAX. ChOTO/HI
3MiHy KJIiMaTy Ta ii BIUTUB JOCIIKye Oarato op-
rafi3aiii, yHIBEPCUTETIB Ta OKPEMHX HAayKOBIIIB.
Le mae 3mMory peremnbHile BUMIPSITH camy 3MiHY B
TENepIiIIHbOMY Yaci, @ TAKOX CIPOTHO3YBATH TIEB-
Hi 3MiHM B MailOyTHROMY. A 11€, 31 CBOTO OOKY, Aa€
3MOTy TIEBHOIO MIpOIO YIPABISATH KIIIMaTHYHOIO
MIHJIMBICTIO 1 PHU3WKaMH, TPHCTOCOBYBATHCS JO
Hux [9, 13, 14].

HaiiBaxiBilo0  €KOJIOTIYHOI, HAyKOBOIO
1 BUPOOHMYOIO TPOOIEMOIO arpOIpPOMHUCIOBOTO
KOMITIEKCY YKpaiHu € HOoTro BYacHA ajarTallis 110
3MiH KJIiMary. AKTyaJTbHUM € 3aB4acHe PO3poOsIeH-
HS ajanTamiiHuX 3aXOfiB, BPaxXxOBYIOUH 1HEPITiii-
HUIl XapakTep CUTBCHKOTOCTIONAPCHKOTO BUPOO-
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HUIITBA, HMOTO 3aJeXKHICTh BiJl MOTOJHHUX YMOB.
BaxnuBuM € HayKoBe OOTPYHTYBaHHS MpPUHOMIB
3 Halle(h)eKTUBHIIIIOTO BUKOPHUCTAHHS JIONATKOBO-
T0 arpopecypcHOro MOTEHIIANY Y BUIVISIII TEIIa,
a TaKkoK MiHIMI3allis MOXIUBHX PH3UKIB SIK Pi3-
HOMAaHITHUX EKCTPEMallbHUX SIBHIL, SIKi MOXYTb
ICTOTHO TIOTIPIIUTH HE JIKIIE EKOJIOTIYHUN CTaH
arponanmadTis, a if 3HAYHO 3HUZUTH IPOTYKTUB-
HICTh arpOEKOCHCTEM, IO CTOCYETHCS HacaMIIepes]
MOCWJICHHSI TNIMOWHY 1 IPOCTOPOBOTO MONIMPEHHS
nocynumBHx sieui [16, 18].

HacninkoM 1100anbHOrO TMOTEIUTIHHA IS
CLIBCHKOTO TOCHOIAPCTBA € CKOPOUCHHST BUPOOHU-
[[TBa arpapHoi MPOAYKIii y 3B 3Ky 31 3HIKEHHSIM
YPOKaHHOCT] CUILCHKOTOCTIONAPCHKUX KYJBTYD 1
MPOIYKTHBHOCTI CIJTbCHKOTOCIIOAAPCHKUX TBAPHH.
3aHayKOBUMHU IIPOTHO3AMH, ITiIBUIICHHS CEPETHBO-
piunoi Temneparypu Ha 1 °C cripU9HHsA€ CKOPOUYEH-
HS 00CSTIB BUPOOHMIITBA CUIBLCHKOTOCIIONAPCHKOT
nponykiii Ha 10 %, a mMpoOrHO30BaHE IIiBUIIICH-
HS cepenHbopiuHOi Temmeparypu Ha 1-3 °C
y HaOmmKIoMy MalOyTHHOMY HAHOUIBIION Mi-
pOI0 BIUTMHE HAa BHUPOOHWIITBO POCIUHHUIBKOT
npoaykuii [7, 4,2, 11].

Merta npociimkenHsi. Y 3B’S3Ky 3 Pi3KOIO
3MIHOI0 TIapaMeTpiB 30BHINIHHOTO CEPEIOBHIIA,
TaKdX SK MiJBUINCHHS TEMIIEPaTypH, 3HHKECHHS
KIJIBKOCTI OIMaiB K B JIITHIN, TaK 1 B 3UMOBHI TIe-
pioay, HEPIBHOMIPHICTH OMAJiB YIPOIOBXK POKY,
SIKI MaIOTh Ba)XKJIMBE 3HAYCHHS Y BETETALIHHOMY
npolieci pOCivH, BUHUKA€E MoTpeda y BHUBUCHHI
BIUIMBY IIMX YMHHHUKIB Ha TPHUBAJICTh ILBITIHHSI
pinaky 03UMOTro Ta BUPOOIICHHI 3 HOTO HEKTapy i
KBITiB IIIJIKY, MEJy Ta OJPKOJTMHOTO OOHIMOKS.

MarepiaJ i MmeTonu gocinkenHs. BupueHus
BIUIMBY TEMIIEPaTypPHUX YMHHUKIB Ha TPHUBANICTh
[BITIHHS O3MMOTO DillaKy MPOBOIWIA B YMOBaXx
CUIBCHKOTOCNIONAPCHKUX YTifb THBPIBCHKOTO pa-
Hony Binambkoi oOnacti. TuBpiBChKUH paiioH
3HAXO/IUTHCS Y MEkKax MiBICHHO-3aX1JHOT YACTUHH
OCHOBHOTO T€OMOP(]OIIOTIYHOTO €JIEeMEHTY YKpa-
THChKO-KpHCTaTIuHOTO 1uTa. [ToBepxHs iTocde-
p¥ XBWIISICTA, PIBHUHHA, MiJBHUIIYETHCS Y TiBJCH-
HO-3aXiJIHOMY HampsiMi. Y TEHTpajbHI YacTHHI
MpoTiKae HahOimbIna i3 22 pivok padoHy piuka
[MiBnennuit byr. Kitimar paiioHy — moMipHO-KOHTH-
HeHTanbHUH. CepeHs TeMIepaTypa moBIiTps Hai-
TEIUTIIIOTO MICSIS JUIMHA CTaHOBUTL 18-20 °C,

Tabmuus 1 — TpuBagicTs uBiTiHHs pinaky o3umoro, 1i6

HaiixonomHimoro — 5-6 °C mopo3y. Teputopis
TupiBchKOTO paiioHy 3aiimMae 88,2 THC. Ta, Y TOMY
yuei: puntst — 51,9 Trc. Ta, JIicK Ta iHIII JTICOBKPU-
Ti Tronti — 11,1 Tuc. ra, 3emii BOIHOTO (QOHAY —
1,4 Tuc. ra.

JocmipkeHHsT TTPOBOAMIM BIPOJOBXK YOTH-
pPBOX POKIB Ha pilaKy 03UMOMY OJIHAKOBOi COp-
TOBOI HAJIE)KHOCTI, Ha CIpUX JICOBHX TIPYHTax
icJIs TonepeHruKa — 03uMol mineHuIi. OCHOBHI
arpoTEeXHIYHI 3aXOM MICTHIIH: JIYIIEHHS CTEepHI,
OpaHKY, KOTKYBaHHsI, IEPEINIOCIBHY KYJIFTHBAIIIIO,
NOCIB, TICISMOCIBHE KOTKYBaHHS. ATpOXiMidHI
3aX0J/IM MICTHJIM BHECECHHs MiHepanbHUux hocdop-
HO-KaJliiHUX J00pHB Tepe] CiBOOIO, a a30THHX
— Yy BECHSIHUH Tepiof] y JBa MPUHOMHU. 3aX0nu i3
3axHCTy Big Oyp’sHIB 1 IIKiJHUKIB MPOBOAMIH 32
3araJIbHOIPHUUHSTOIO CXEMOKO.

TpuBanicTh UBITIHHS piaKy 03UMOTO BHU3HA-
YaJld MiIpaxyHKOM Iepioiy IBITiHHS KBiTiB Ii€l
POCIUHH, MEJOBY NMPOAYKTUBHICTh — 3Ba)KyBaH-
HSIM MeJy 3 pillaKy O3MMOTO, TIOXOJKCHHS SIKOTO
BCTAHOBIIIOBAJIM 32 MWJIKOBUM aHami3oM. Bmko-
JUHE OOHINOKS Bif O/DKOJIMHUX CIMEH Omepxky-
BaJIM 32 JIOTIOMOTOIO MWJIKOBJIOBIIIOBAYiB, a HOTO
0OTaHiuYHE TIOXO/KEHHS — 32 MOPQOIOTITYHUMH
O3HaKaMHU.

Pe3yabraTn gocsigkeHHs Ta ix 00ropopeH-
Hsl. AHaJli3 TPUBAJIOCTI LBITIHHS O3MMOTO pimna-
Ky (Ta671.1) 10BiB, 10 1IeH MOKAa3HUK KOJINBAETH-
¢ B Mexkax Big 16 ai6 y 2018 pomi g0 27 ai6 y
2020 pomi. CepenHs TpUBANICTh HBITIHHS pillaKky
o3umoro cranosuia 20,5 1o6u, BogHOYAC HAWBHU-
ury TpuBajicte crocrepiraau y 2020 pomi. [To-
piaIOO4H 3 2017, 2018 Ta 2019 poxamu, TpuBa-
JICTH HBITIHHS 03UMOr0 pinaky B 2020 porii Oyna
BHIIA Bigmosigno Ha 7, 11 Ta 9 mio.

XapakTepu3youn CepeHbOJ000BY TeMIiepa-
TYpy TOBITPS BIIPOJOBK HBITIHHSI O3UMOTO pira-
Ky 3a TOCHIDKyBaHUH Tiepiof, 3’ CyBau, M0 Ll
noka3HuK kojuBarcs Big 13,7 °C 'y 2020 porti 10
20,6 °C y 2018 pori i B cepeJHbOMY CTaHOBHB
16,3 °C. HaiiBumry Temreparypy MOBITpS Iif 4ac
1BITIHHS 3adikcoBano B 2018 pori — 20,6 °C.

3a gaHMMM JOCHTIKCHb TeMIleparypa IOBi-
Tpst y 2018 pomi Oyna BuIIa BiAMOBIMHO Ha 5,8;
4,3 ta 6,9 °C 3a Temrieparypy nositps 2017, 2019
ta 2020 pp., [0 B MPOLIEHTHOMY CITiBBIIHOIIICHHI
cranoBmiio 39,1; 26,3 ta 50,3 %.

Poxu TpuBamicts lenna Beuipnst Cepennbo1000Ba TeMIieparypa
JIOCTIIKEHBb LBITIHHSA Temmeparypa, °C Temmeparypa, °C MOBITPsI BIPOIOBXK IBITIHHSA, °C

2017 20 16,2 13,5 14,8

2018 16 22,7 18,5 20,6

2019 18 18,4 14,3 16,3

2020 27 15,2 12,3 13,7
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BcraHoBiieHO Takok MEBHY TEHJIEHIIIO 100
3aJIeKHOCTI CepeIHLO000BOI TEMIepaTypH IIo-
BITpS Ta TPHUBAJOCTI UBITIHHA pociuH. Tak, 3a
cepenHbo000B0i Temneparypu ToBiTps B 2017,
2018, 2019 ta 2020 pokax Bimnosiauo 14,8; 20,3;
16,3; Ta 13,7 °C TpuBaiicTh IBITIHHS CTaHOBUJIA
20, 16, 18 Ta 27 ni6. OTxe, 3a MABUIIEHHS TEM-
MepaTypy MOBITPS CHOCTEPITraeThCs 3HIKECHHS
TPHBAJOCTI IBITIHHS POCIIVH.

Bigomo, 1mo Temmneparypa MOBITPsS Ma€ 3Ha-
YeHHS Y BWJIJICHHI POCIMHAMHU HEKTapy: HalBU-
1Ie HEeKTapOBUJIJICHHSI CIIOCTEPIracThCcsl 3a TeM-
neparypu 22 °C. 3i 3HWKEHHAM TeMIeparypu
noBiTpst 10 10 °C Ta migBuieHHsM ii 1o 27 °C
3MEHIIYEThCS KUJIBKICTh BHIIIJICHHS HEKTapy. 3a
Temreparypu Butie 27 °C HeKTapOBUICHS MPU-
3yMUHSETHCSL.

TIHHS O3MMOTO pirnaky Oyia HU)K4a 38 ONTHMAb-
HMI MIOKa3HMK Bigmosigno Ha 7,2 Tta 5,7 °C.

Jlani IOCHI)KeHb 3 BHUBUCHHS BUPOOHMIITBA
3 HEKTapy 1 KBITKOBOTO THJIKY MeIy Ta OKOJIH-
HOTO OOHIXKSI, HaBemeHl B TaOmuIli 2, ITOBEIH,
mo y 2017, 2018, 2019 ta 2020 pokax cepenHe
BUPOOHUIITBO MEIy Ta OJKOJIMHOTO OOHINOKS Ha
ciM’10 cTaHoBHUIIO BignosigHo 1,5;2,1; 0,61 0,5 kr
Ta 166, 270, 180, i 120 rpam.

BusBieHO NeBHUII BIUIMB BIAXUIIEHHS Bij
ONTUMAJIBHOTO TOKAa3HWKA TEMIIEpaTypy IIO-
BITpsI BIPONOBXK IIBITIHHS O3MMOTO pinaxKy Ha
KUTBKICTh BHPOOJICHOTO O/KOJIaMH MeEAy Ta
OmKomMMHOTO OOHDXOKS. Tak, 3a 3HMKEHHS TEM-
nepaTypH MOBITPS BiJl ONTUMAIBHOTO IMOKAa3HU-
ka Ha 34,8 % y 2017 porii, Ha 28,2 % y 2018 porii
Ta Ha 39,6 % y 2020 poiii criocTepiraiv 3HUKEH-

Tabnuus 2 — BUpoOHULITBO OIKOIMHUMM CiM’SIMHU Mely Ta OIKOJIUHOI0 O0HINKS

BupoOHNIITBO B cepeTHEOMY Ha OIDKONUHY CiM 10
Poxu nocnimxeHp Meny, kr E[[)K(.)J]HHOFO TpI/IBaJIiCTF [BITIHHSA, BigxuneHHs Bix onTUMaNbHOT
’ OOHDKXKS, T ni6 temneparyp (22 °C)
2017 L5 166 20 -7,2
2018 2,1 270 16 +0,7
2019 1,6 180 18 -5,7
2020 0,5 120 27 -8,3

BpaxoByrouu pi3ki 3MiHH TeMIiepaTypH BIIpO-
JOBX 10OH, ki MOXyTh craHoButu 10-12 °C,
a TaKOoXX BIOXWIEHHS 11 Big ONTHUMAJIBHOI IIIOIO
BUJIUIGHHSI HEKTapy, BUHUKae morpeba y Oimbmn
JEeTaJbHOMY BHUBUYCHHI LbOTO SIBUINA HAa MPOAYK-
THUBHICTh OJDKOMMHHUX CIMEH, M0 IacTh 3MOTY
CHPOTHO3YBaTH IOTY>KHICTb HEKTapOIHIKOHOC-
HOCTI KOHBE€EpA B CYy4aCHHX YMOBaX €KOJIOTi14HOI
HEBU3HAYEHOCTI.

AHani3 cepenHbp01000BOI TeMIIeparypy TMOBi-
Tps y TIepiof UBITIHHSA O3UMOTO PIllaKy JOBIB, M0
HaHOMKIUM 10 ONTHMAJIBHOTO IMOKa3HHUKA [I010
BUJIIeHHS HeKTapy Oyno y 2018 porri, konu 1eHHa
TeMIlepaTypa B cepeqHboMy cTaHoBuna 22,7 °C.

HaiiBumie BinxuieHHS B OIK 3HIDKCHHS — Ha
8,3 °C teMrmepaTypH MOBITPs BiJ ONTHMAILHOTO
noka3Huka crocrepiramm y 2020 pomi. Y 2017 i
2019 pokax TeMIieparypa MmoBiTpsl BIPOIOBXK IIBi-

HS BUPOOHUIITBA MeNy i OPKOIMHOTO OOHIMOKS
BigmoBigHO Ha 28,5 1 38,5 %, 23,8 1 33,3 % Ta
76,2 155,5 %.

BucHoBkH. 3a TaHUMH JOCITIKEHb BUSBIIE-
HO TPUBANICTH NIepiony UBiTiHHA Bif 16 10 27 nib
pimaky o3uMoro. 30KpeMa, Ieil TOKa3HUK IIiIBH-
mIyBaBcs 10 27 mi0 3a 3HIKEHHS CEPeIHbOI TeM-
neparypu noBiTpsa go 13,7 °C ta 3HMXKYBaBCs 10
16 116 3a Ti miaBumenss go 20,6 °C.

3a 3HIKEHHS TeMIIepaTypy MOBITPS M Yac
LBITIHHS PIllaKy 03WMOTO BiJl ONTHMAJIBEHOTO TI0-
kazamka (22 °C) B 2017 poui na 34,8 %, y 2018
pomi Ha 28,2 % Ta'y 2020 pomi Ha 39,6 % crocTe-
piranoch 3HW)KEHHSI BUPOOHHIITBA MEy Ta OKO-
JUHOTO OOHDIOKS 3 HEKTAPY 1 MUIIKY i€l KyIbTypH
BignoigHo Ha 28,51 38,5 %, 23,8133,3 % 12 76,2
155,5 %, He3aJIe)KHO BiJ MiABUIIECHHS TPHBAIOCTI
nepeOyBaHHS y ¢a3i IBITIHHS.

CHUCOK JIITEPATYPU

1. Atnac MemoHOCHHX pociuH Ykpainu/ bormapuyk JI. L.
ta in. K.: Ypoxaii, 1993. 270 c.

2. Burunackuii 10. Y. Conneuynas akTuBHOCTGL. M3x. 2,
nepepab. u ponoi. Mocksa: Hayka, 1983. 192 c.

3. Tepman [Ix. P., Tonnoepr P. A. Connue, noroga u
kiumar / mep. ¢ a1 A. U. Oms, A. B. LlperkoBa; oz pen.
K. 4. Konnparbsesa, B. ®@. Jlorunosa. Jlenunrpan: I'ugpome-
Teousnart, 1981. 320 c.

100

4. Tlucapenxo B. H., ITucapenko I1. B. IlepcrekTuBb
9KOJIOTMUECKOW KOHBEPCUM CEIbCKOXO3SMCTBEHHOIO IIPO-
u3BozcTBa. Arposkosnorus. [lonrasa. 2008.

5. Iomnimyxk B. I1., Taiinap B. A. IMacika. K.: ITepdexr
craiin, 2008. 267 c.

6. Cobxo 3. 3., Bo3utox H. M. Brmus arpomereo-
pOJOTIYHNX YWHHUKIB Ha BPOXKAHHICTH TEIUIOIIOOHUX
CUIBCHKOTOCTIOAPCHKUX KYNIBTYp (Ha mpukiani PiBHeH-



tvppt.btsau.edu.ua

TexHos102i5 6Upo6HUYMEa i nepepobku npodykyii meapunHuymea, 2020, Ne 2

cbKoi oOnacti). Monoauii Buenunii. Xepcon. 2017. Ne 8.
C. 5-9.

7. Tapapiko O. I, Insenko T. B., Kyuma T. JI. Brutus
3MIHH KJIIMaTy Ha NPOAYKTHUBHICTH Ta BAJIOBI 300pH 3€pHO-
BUX KyJBTYp: aHali3 Ta MPOrHO3. YKpaiHChKUii reorpadiy-
Huit xypHai. Kui, 2016. Ne 1. C. 14-22.

8. ®ypamuko O. L. IIpioputeTHi 3aBIaHHS arpoeKoyIo-
riYyHO{ HayKH Ha Cy4acHOMY eTalli PO3BUTKY CIIbCHKOTOCIIO-
JTapCbKOTO BUPOOHMITBA. Arpoekoyoriynuii sxypHan. 2009.
C. 13-17.

9. Kocumun H.B. OneHka MeIOHOCHUX PECYypcOB IO
JTAHHBIM TOCYJapCTBEHHOW MHBEHTapH3aluu Jiecos. [Tuerno-
BOJICTBO: HAayYHO-TIPOM3BOACTBCHHBIN XypHall. 2009. Ne 4.
C. 18-19.

10.@enopyx P.C., Pomanis JI.I. PenponyktuBHa 3mat-
HICTh OJDKOJIMHMX MAaTOK 332 YMOB MiIrOiBii 0K GOpoI-
HOM 3 6001B COI HATHBHOTO Ta TPAHCTEHHOTO COpTiB. biomorisa
tBapuH. 2013. T. 15 Ne 3. C. 140-149

11.Kocuuma H.B. JlecHoe 3akoHOAaTeNsCTBO B Opra-
HHM3allUM MYeT0BOACTBA. [14en0BOACTBO: HAayYHO-NIPOU3BOJ-
cTBeHHBbIH )ypHai. 2010. Ne 9. C. 46-49.

12.40riu I, Jlocer O. AHai3 BMIiCTYy TPYyTHEBOTO FOMO-
TEeHATy 3aJIeKHO BiJl iIHTEHCUBHOCTI POCTY JTMYMHOK y CTLITb-
HHUKax pi3HOi reHepanii. TBapuaHULTBO YKpainu. 2020. Ne 1.
C. 16-23.

13.Kosanscrkuii FO.B., Kupunis f.1. MeTtabosi3m Harpo-
MaJDKEHHS MiJli B OpraHi3Mi METOHOCHOI O/XKONHM Ha PI3HHX
erarax po3BUTKy. Hayk. BicH. JIbBIB. Hall. akajgeM. BeTep. Me-
qumuan iM. C.3. Dxunpskoro. 2004, T.6. (Ne2). U.2. C. 71-77.

14.JloxyroBa O. Ouinka OOTaHIYHOTO MOXOMKECHHS
O/KOMMHOTO OOHDKXsI. YKpaiHCchKiil maciunuk. 2002. Ne 2.
C.5-9.

15.€dimenko T. [Iprnunan OTpy€eHHS OIHKIT MECTHLINAA-
mu. [Taciunuk, 2018. Ne 8. 18 c.

16.Effects of climate change on global food production
under SRES emissions and socio-economic scenarios / Bale J.
et al. Global Environmental Change. 2004. Vol. 14. P. 53-67.

17.Change M.L., Parry O.F., Canziani J.P., Palutikof P.J.
Climate Change 2007: Impacts, Adaptation and Vulnerabilit
y. Contribution of Working Group II to the Fourth Assessment
Report of the Intergovernmental Panel on Climate. eds.
Cambridge University Press, Cambridge. UK. 976 p.

18.Gregory P.J., Ingram J.S.I., Baklacich M. Climate
change and food security. Philosophical Transactions of the
Royal Society. 2005. Vol. 360. P. 2139-2148.

REFERENCES

1. Bondarchuk, L.I., Solomaha, T.D., Illjash, A.M.
(1993). Atlas medonosnyh roslyn Ukrai'ny [Atlas of honey
plants of Ukraine]. Kyiv, Harvest, 270 p.

2. Vitinskij, Ju.l. (1983). Solnechnaja aktivnost' [Solar
Activity]. Moscow, Science, 192 p.

3. German, Dzh. R., Goldberg, R.A. (1981). Solnce,
pogoda i klimat [Sun, weather and climate]. Leningrad,
Gidrometeoizdat, 320 p.

4. Pisarenko, V.N., Pisarenko, P.V. (2008). Perspektivy
jekologicheskoj konversii sel'skohozjajstvennogo proizvodstva
[Prospects for the ecological conversion of agricultural
production]. Agrojekologija [Agroecology]. Poltava.

5. Polishhuk, V.P., Gajdar, V.A. (2008). Pasika [Apiary].
Kyiv, Perfect Style Publishing House, 267 p.

6. Sobko, Z.Z., Voznjuk, N.M.
agrometeorologichnyh chynnykiv na

(2017). Vplyv
vrozhajnist'

teploljubnyh sil's’kogospodars'’kyh kul'tur (na prykladi
Rivnens'koi' oblasti) [Influence of agrometeorological factors
on the yield of heat-loving crops (on the example of Rivne
region)]. Molodyj vchenyj [A young scientist]. Kherson, no.
8, pp. 5-9.

7. Tarariko, O.G., Il'jenko, T.V., Kuchma, T.L. (2016).
Vplyv zminy klimatu na produktyvnist' ta valovi zbory
zernovyh kul'tur: analiz ta prognoz [Impact of climate
change on grain productivity and gross harvest: analysis
and forecast]. Ukrai'ns'kyj geografichnyj zhurnal [Ukrainian
Geographical Journal]. Kyiv, no. 1, pp. 14-22.

8. Furdychko, O.I. (2009). Priorytetni zavdannja
agroekologichnoi' nauky na suchasnomu etapi rozvytku
sil's’kogospodars'kogo  vyrobnyctva [Priority tasks of
agroecological science at the present stage of agricultural
production  development]. Agroekologichnyj  zhurnal
[Agroecological journal], pp. 13—-17.

9. Kosicin, N.V. (2009). Ocenka medonosnih resursov
po dannjam gosudarstvennoj inventarizacii lesov [Estimation
of melliferous resources according to the data of the state
forest inventory]. Pchelovodstvo: nauchno-proizvodstvennyj
zhurnal [Pchelovodstvo: scientific and production journal],
no. 4, pp. 18-19.

10. Fedoruk, R.S., Romaniv, L.I. (2013). Reproduktyvna
zdatnist' bdzholynyh matok za umov pidgodivli bdzhil
boroshnom z bobiv soi' natyvnogo ta transgennogo sortiv
[Reproductive ability of queen bees under conditions of
feeding bees with soybean meal of native and transgenic
varieties]. Biologija tvaryn [Animal biology], Vol. 15, no. 3,
pp- 140-149.

11. Kosicin, N.V. (2010). Lesnoe zakonodatel'stvo
v organizacii pchelovodstva [Forest legislation in the
organization of beekeeping]. Pchelovodstvo: nauchno
proizvodstvennyj zhurnal [Beekeeping: scientific and
production journal], no. 9, pp. 46—49.

12. Jagich, G., Losjev, O. (2020). Analiz vmistu
trutnevogo gomogenatu zalezhno vid intensyvnosti rostu
lychynok u stil'nykah riznoi' generacii' [Analysis of the
content of drone homogenate depending on the intensity of
larval growth in cells of different generations]. Tvarynnyctvo
Ukrai'ny [Livestock of Ukraine], no. 1, pp. 16-23.

13. Koval's'’kyj, Ju.V., Kyryliv, Ja.l. (2004). Metabolizm
nagromadzhennja midi v organizmi medonosnoi' bdzholy
na riznyh etapah rozvytku [Metabolism of copper
accumulation in the body of the honey bee at different stages
of development]. Nauk. visn. L'viv. nac. akadem. veter.
medycyny im. S.Z. G'zhyc'kogo [Scientific Messenger of
Stepan Gzhytskyi National University of Veterinary Medicine
and Biotechnologies Lviv]. Vol. 6, no. 2, Part 2, pp. 71-77.

14. Lokutova, O. (2002). Ocinka botanichnogo
pohodzhennja bdzholynogo obnizhzhja [Assessment of
the botanical origin of bee pollen]. Ukrai'ns'kij pasichnyk
[Ukrainian beekeeper], no. 2, pp. 5-9.

15. Jefimenko, T. (2018). Prychyny otrujennja bdzhil
pestycydamy [Causes of bee pesticide poisoning]. Pasichnyk
[Beekeeper], no. 8, 18 p.

16. Bale, J., Masters, S., Parry, M.A., Rosenzweig, C.
(2004). Effects of climate change on global food production
under SRES emissions and socio-economic scenarios. Global
Environmental Change. Vol. 14, pp. 53-67.

17.Change, M.L., Parry, O.F., Canziani, J.P. Palutikof, P.J.
Climate Change 2007: Impacts, Adaptation and Vulnerability.

101



Texnonoeis supobruymea i nepepooxu npooykyii meapunnuymea, 2020, Ne 2

tvppt.btsau.edu.ua

Contribution of Working Group II to the Fourth Assessment
Report of the Intergovernmental Panel on Climate. eds.
Cambridge University Press, Cambridge, UK, 976 p.

18. Gregory, P.J., Ingram, J.S.I., Baklacich, M. (2005).
Climate change and food security. Philosophical Transactions
of the Royal Society. Vol. 360, pp. 2139-2148.

IIpoayKkTHBHOCTHL MYeJIHHBIX CeMeii 10 Pa3HbIM TeM-
NMepaTypHLIM TapaMeTpaM M JUIMTEJILHOCTH Nepuoaa
IBETEHHUsI Panca 03uMoro

PazanoB C. ®., Henamxosckuii B.M., Bepreauc B. H.

HccmenoBaHo TPOHM3BONCTBO IMYETHMHBIMUA — CEMBSIMHU
Meza U OOHOXKKH MPU Pa3IUYHBIX TeMIIepaTypax W HpOHOJI-
XKUTEJILHOCTH MEPUOIOB LIBETEHU parica 03MMOT0 B YCIOBU-
sx [IpaBoGepexnoii Jlecoctenu. YCTaHOBICHO BIHSIHUE TEM-
nepaTypbl BHEIIHEH CPellbl ¥ MPOJOIIKUTEILHOCTH TIEpHOJA
[BETEHUSI parica 03MMOTO Ha IIPOU3BOJCTBO TOBAPHOTO MeJa
Y TYETMHON OOHOKKH (TIBUTBIIBI).

IloTpeGHOCTD MUENUHBIX cEMEH B KOPME U YPOBEHb HEK-
TapONPOAYKTUBHBIX PAaCTEHUH B pajuyce AOCTHKEHHUS HX
MYeIaMu CIOCOOCTBYET JeMOrpadUuecKoMy MepeMEIICHUH
3THX HACCKOMBIX Ha IUIaHETE.

Bnaromapss meneOHBIM W BBICOKOITUTATENBHBIM CBOMU-
CTBaM MPOIYKTOB NepepaboTKU MIeNaMi HeKTapa U IBETOU-
HOU TBUIBIIBI, TOCTOSHHO BO3PACTAET MCIIOIH30BAaHUE MEAA,
Mepryu, MaTOYHOT'O MOJIOYKA U JPYTHX HNPOLYKTOB IMUEIOBOJI-
cTBa, TpeOyrommx 6onee MOIIHONW MEIOHOCHOW 0a3bl U MO-
BBIIIICHUS €€ MPOU3BOJAUTEILHOCTH. [103TOMY HEKTap | 1Be-
TOYHAs MMBUIbIIA PACTEHHH SBIISIOTCS BAKHON COCTaBISIONICH
B CyIIECTBOBAaHUH MEIOHOCHOH MUEINBI M €€ YBOTIOLNOHHOM
pa3BUTHH.

ITocnennee croneTne OfHON M3 BaXXHEHIIUX IKOJIOTHUE-
CKUX MpoOJieM TUIAHETHI ABISACTCS TIOOATbHOE TMOTCIUICHUE,
MOCJIEICTBUSL KOTOPOTO TPHUBOAAT K M3MCHEHHIO KIMMaTHYe-
cKux ycnoBuid. Hambonee ys3BUMBIM K U3MEHEHHUIO KIIMMara
CUHUTAIOT CETBbCKOE X035 CTBO, B YACTHOCTH PACTEHUEBOJICTBO.

HesnauurenbHoe cHUXeHME 3amaca HEKTapa 1 IBETOYHOM
MBUIBIIBI PACTEHUH B IPHPOJIE 3aMETHO CKa3bIBAETCA Ha CyIIe-
CTBOBaHHMHU MEIOHOCHO# muenbl. [Ipeskie Bcero CHIKAETCs UX
Pa3BHUTHE H TPOU3BOIUTEILHOCTh, HAOMIOIACTCS MOBBINICHHE
YpOBHS 3a00JICBAEMOCTH W CHI)KCHHE d(PPEKTHBHOCTH BeJe-
HUS OTpacid B IeioM. M3BecTHBI (akThl B3JETa MUETHHBIX
ceMell M mepeMelleHHsI UX ¢ HU3KOIMPOLYKTUBHBIX HEKTapo-
NBUIBLICHOCHUX YTOAHi Ha OoJiee POU3BOAUTEIbHBIC.

[Ipu cHUKEHUH TeMITEpaTyphl BO3IyXa MO CPABHEHHUIO C
ontuMaibHbIMU 22 © C B T€UEHHE LIBETEHHSI parica 03UMOTo0,

Copyright: Pazanos C.®., Hemamkiscbkuii B.M., Bepremic B.I. © This
is an open-access article distributed under the terms of the Creative
Commons Attribution License,

HE3aBUCHMO OT [POAODKUTEIBHOCTH MPEObIBAHMS €T0 B 3TON
(ase, HaOMIOOANOCH CHIKEHHE MPOM3BOACTBA Mezaa oT 23,8
10 76,2 % u myennHoi 0O0HOXKH — oT 33,3 10 55,5 % .

KioueBble c10Ba: MUCIUHBIC CEMBU, PAIC O3HMBIN,
MeJI, MYeTHAs OOHOXKKA, TeMIIepaTypa [[BETCHHUS.

The Productivity of bee colonies on different
temperature parameters and duration of the winter rape
flowering period

Razanov S., Nedashkivsky V., Verhelis V.

The production of honey and pollen by bee colonies at
different temperatures and durations of winter rape flowering
periods in the conditions of the right-bank Forest-Steppe
has been studied. The influence of ambient temperature and
duration of winter rape flowering period on the production of
commercial honey and bee pollen was established.

The need of bee colonies for food and the level of nectar-
productive plants in the radius of their achievement by bees
contributes to the demographic movement of these insects on
the planet.

Due to the healing and highly nutritious properties of
bees processing nectar and pollen, honey, perga, royal jelly
and other beekeeping products are widely and constantly
used, which require a stronger honey base and increase its
productivity. Therefore, nectar and pollen of plants are an
important component in the existence of the honey bee and
its evolutionary development.

Over the last century, one of the most important
environmental problems on the planet has been global
warming, which has resulted in climate change. Agriculture,
in particular crop production, was the most vulnerable to
climate change.

A slight decrease in the supply of nectar and pollen
of plants in nature significantly affects the existence of the
honey bee. First of all, their development and productivity are
reduced, there is an increase in the level of the disease and a
decrease in the efficiency of the industry as a whole. There are
known facts of bee colonies taking off and moving from low-
yielding nectar-pollinating lands to more productive ones.

With a decrease in air temperature compared to the
optimal +22 ° C during the flowering of winter rape,
regardless of the length of its stay in this phase, there was a
decrease in honey production from 23.8% to 76.2% and bee
pollen from 33.3% to 55.5% .

Key words: bee colonies, winter rape, honey, bee pollen,
temperature flowering.
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Y cTarTi BHUCBITJICHO pE3yJabTaTd OIHIOBAHHS HOBOI PECYpPCOOIa-
HOi TEXHOJIOTii BHMPOLIYBaHHS TEIWYOK, PpO3poOIeHol 1 BIPOBAKEHOI B
TAB «Tepesune» Binouepkiscbkoro paiiony KniBcbkoi ooacri.

JlocikeHo yMOBH yTPUMaHHSI i IOBEIiHKA TEIWYOK B iHIUBIIyaIbHUX
OyAMHOYKAX y MEpIIMH MiCSAIb MICNIs HAPOKEHHS 32 MiHyCOBUX TeMIepaTyp
Ta 3a epeBe/IeH s iX y rpynoBi KiniTku. [IpoBeneHo oriHoBaHHS e(heKTHBHOC-
Ti BUKOPUCTAHHS 3aMiHHHUKIB MOJIOKa iHO36MHOTO BUPOOHHIITBA. BCTaHOBIICHO,
110 B CKJIAJi 3aMiHHUKIB MOJIOKA ONITUMAJILHO BiIPETYJIbOBaHI 1 3HAXOIATHCS B
cTabijIbHOMY CTaHi Taki MOKa3HHMKH SIK YMICT JXKUpY, OUIKIB Ta JlakTo3u. BoHn
MalOTh HU3bKe OakTepianbHe 0OCIMEHIHHs, IO IMO3UTHBHO BIUIMBAcE Ha (i3io-
JIOTIYHUI CTaH TEIMYOK MOJIOYHOTO Iepiofy, Ha iX picT i po3BUTOK. TBapuHH
MeEHIIIe XBOPIIOTH 1 3a0e3neuytors 100 % 30epeskeHHsT MOIOTHSIKY.

TIpoBeneHo oLiHIOBAaHHS HOBMX JIETKO30ipHUX NPHMIILEHb Yy 3a0e3MeyeHHi
SIKICHOTO MiKpOKJIiMaTy. BCTaHOBIICHO, 1110 HAsIBHICTh Y KOHCTPYKIT X IpHUMI-
IIeHb OOKOBHX IITOP i CBITJIOAEPALifHOTO IpedeHs MiIBHILY€E IOBITPOOOMIH Ta
3HWIKYE BMICT IIKIJUIMBUX ra3iB O MiHIMaJbHOTO piBHs. BMmicT amoHiaky B npu-
MillleHH] cTaHoBUTE 1,75 mr/m® npotu 22 mMr/m? y TpaguLiiiHUX NPUMILICHHSX.
ViBiui MeHIe B IPUMIIIEHHIX HaKOIMMYYEThCS CIPKOBOZEHB (5,2 MI/M® mpoTH
10 mr/ M® 3a HOpMaTHBaMH).

BcraHoBieHo, 10 pO3ANEHHS CEKIIH Ui yTPUMaHHS PEMOHTHOTO MO-
JIOMHSKY Ha 30HY TOZIBINI 1 30HY BiJIIOYMHKY HMO3UTHUBHO BIUIMBAE HA MOBEIIHKY
TBapyH, a HAsBHICTh KOPMOBOI'O CTOJY Ta TOIIBJIS TEIMYOK MOBHOPALiOHHUMH
BOJIOTUMH CyMillIaMH 3a0e3nedye IX picT i pO3BUTOK BiJITOBIJHO 1O iCHYIOYHX
HOPMaTHBIB.

BukopucranHs HOBOT pecypcoOLIaaHOi TEXHOIOTIT BUPOLIYBaHHS PEMOHT-
HUX TEJIMYOK Y TOCIIOAAPCTBI 1a€ 3MOTY 3HU3UTH 3aTpaTH IIpalli Ha BUPOOHUIITBO
1 u npupocrty 10 3,7 npotu 9,2 Jr0a./TOM 33 TPATUIIIHHUME TEXHOIOTISIMH.

Kurouosi ciioBa: pecypcooiiaiia TEXHOJIOT IS, PEMOHTHI TSTUYKH, 1HIUBI-
JyajibHi OyJIMHOYKH, 3aMIHHHKH MOJIOKA, JISTKO301pHI IPUMIIIICHHS.

IMocranoBka mpolieMu Ta aHaJi3 OCTaH-
HiX gocaigxedb. CbOToHI MOJOYHE TBapUHHHU-
UTBO YKpaiHu mepeOyBa€e B TSDKKOMY KPU30BO-
My craHi. KaractpodiuHe 3MeHIIIEHHS TOTOIIB S
KOpiB MpHU3BEIO 10 TOro, IO BUPOOHHUIITBO
MOJIOKa Ha 0COOYy, 32 CTaTHCTUYHHMHU JaHHMHU,
3MeHIImIoCch yTpuyi — 3 500 kr y 1990 poui no
170 xr. Bomnowac 3a ¢izionorivHuMu HOpMa-
TUBAMHU HOTO Ma€ BHPOOJSATHCA HE MEHII SK
420 r B pik Ha ocoOy [1].

JedimuT Mooka sk CHpOBUHU IS TIEpepoO-
HOi MPOMUCIIOBOCTI MPHU3BEIIO JIO TOTO, MO MOJIO-
KomiepepoOHi MiamprueMcTBa 30MpatoTh HOTO B pa-
niyci 200—300 kM, 110 HETaTUBHO BILIMBAE Ha HOTO
SKiCTh. MoJIOKoTIepepOOHi TiAIPUEMCTBA TTOYATH
KOHKYpPYBaTH MK COOOI0 3a 3aKyIIIBIIO SKiCHOTO
MOJIOKA, IO 3YMOBHWJIO ITiIBUIIICHHS HOTO ITiHU i
CTaJI0 €KOHOMIYHO BUTITHUM [JIsl TOCIIOJIAPCTB.
Ha mmpoMy 111 po3mouanocst moBijIbHE BiTHOBJICH-
HSl MOJIOYHOTO CKOTapCcTBa B YKpaiHi 3aBISKH pe-
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KOHCTPYKIIi cTapux ¢epM i OymiBHHITBY HOBHX.
[lo3uTHBHMM y IbOMY TPOIIECi € Te, IO BiAHOB-
JIEHHSI TaTy31 BiI0OyBa€ThCS HA HOBIf TEXHOJOTI-
Hill 1 TEXHIYHI! OCHOBI.

CTBOpIOIOTHCS (hepMU 3 HOBUMH pecypco3de-
piTalouuMH TEXHOJIOTIIMHA BUPOOHHUIITBA MOJIOKA,
B OCHOBY fKHX TOKJIaJE€HO HOBI 00’ €MHO-IIIaHY-
BaJIbHI 1 TEXHOJIOTIYHI PIMNIEHHS TBapWHHUIIBKUX
MPUMIIIEHb, SKi 0a3yloThCs Ha Oe3mpuB’s3HiM
CHUCTEeMi YTPHMaHHS BUCOKOTIPOAYKTUBHUX KODiB
3 JOIHHSAM y CHEmialli3oBaHii MOINBbHIA 3alli Ha
BHCOKOTIPOTYKTHBHHX NOINBHUX yCTaHOBKAaX pi3-
HOTO Tumy. BuTparu npari Ha BUpOOHUIITBO 1 11
MOJIOKA Ha HOBUX (hepMax CTAHOBISTH 2—3 MPOTH
15-17 mron./rom Ha depMax 3i CTApUMHU TEXHOJIO-
rismu [2].

OcHoBHAa IpobJIeMa ITi T 9ac CTBOPECHHSI HOBUX
(epM — KOMIUTEKTYBaHHS 1X BHCOKOIIPOAYKTHB-
HUM TIOTOJIIB’SIM, SIK€ B CTPYKTYpl BUTpAT CTaHO-
BUTH OibI sik 30 % BapTocTi camoi pepmu. Huni
KOMIUTEKTYBaHHSA (depM B YKpaiHi BimOyBaeTbcs
JIBOMa crioco0aMH: depe3 HasBHE B TOCIIOAAPCTBI
TIOTONIB’SI 1 3aKyIIIBIIO HETEJIEeH y €BPOMEHCHKUX
KpaiHax.

Hpyruit cnocid mae 3MOTy TOCIOAApCTBY 3a
JIEKiJIbKa POKiB 3a0€3MEeYNTH BUCOKY TPOIYKTHB-
HiCTh cTaj Ha piBHI 9-10 THC. KT 3a JakTaIlito.
BonHouac Taka BHCOKa MPOAYKTUBHICTH KOPIiB
BHMarae ITOCTIHHOTO OHOBJICHHS CTaj, BHOpa-
KyBaHHs KOPIiB 1 BBEIEHHS B CTaI0 HE MEHII SIK
20 % xopiB-miepBicTOK y pik. OTxe, I HOpMaITb-
HOro (pyHKIIOHYBaHHS Takux (epMm HeoOXimHO
MIPHUJIUISITA yBary BUPOIIYBaHHIO PEMOHTHOTO MO-
nogasKy. OCHOBHOIO BUMOTOIO 32 TaKUX yMOB €
HEOOX1THICTh 3a0e3TeUeHHs POCTy TEIMYOK Bij-
MTOBITHO 0 HOPMaTHUBHUX BUMOT i, TOJIOBHE, 100
TEIMYKHA BHPOIIYBAJHNCSI B yMOBaX, aHAIOTIYHIX
JUISL TOPOCJIOTO IOTOJIB 51, IO 1aCTh 3MOTY 3HH3H-
TH JI0 MiHIMYMY CTpPECOBI CUTYyaIlii y pi3Hi BiKOBI
nepiomu [3].

Bignosigao mo mux Bumor y TIAB «Tepe-
3uHe» binonepkiBchkoro pakony KuiBchkoi
obrnacTi Briepmie B YKpaiHi po3poOiIeHO cydac-
HY pECypCOOMIaJIHy TEXHOJOTII0 BHPOIIYBaHHSI
PEMOHTHUX TETWYOK 3 BHUKOPHUCTAHHSIM HOBHX
00’€MHO-TUTAaHYBaJIbHUX 1 TEXHOJIOTIYHHUX pi-
MIeHb POAFIIBHOTO BiIIIJICHHS, 1HAUBITIyaTbHIX
OynmWHOUKIB 1Isl yTpuMaHHS TensT o 30-mo-
0oBOro BiKy 1 JIETKO30IpHHX NPHUMIIICHb IS
YTpUMaHHS Pi3HUX BIKOBUX TPyl PEMOHTHHUX Te-
JTUYOK. BiamparrroBaHHs i€l TEXHOIOTIT 3aBep-
mmnock y 2019 porri.

Merta mociaiTzKeHHsI — TOCTIIUTH €(PEKTHB-
HICTh HOBOi PECYPCOOIIAJHOI TEXHOJOTii BHpPO-
IIyBaHHS PEMOHTHOTO MOJIOJHSKY B YMOBax MoO-
mogHuX (epM 3 IHHOBAIIHHUMH TEXHOJIOTISIMH
BHPOOHHMIITBA MOJIOKA.
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Marepiai i meronu nocaimxenHs. Jocmi-
JoKeHHs1 TipoBeieHo B Tocmnopapcti TJIB «Te-
pe3uHe» Ha MonouHid ¢depmi Ha 1000 kxopiB, Ky
moOyIOBaHO BiJIIOBITHO /IO €BPOIEHCHKUX CTaH-
JapTiB: HOB1 00’ €MHO-IUIAHYBaJIbH1 1 TEXHOJIOT1YHI
pilleHHs JEeTKO30ipHUX NPUMILIEHb, OE3MPHB’A3-
HO-OOKCOBa CHCTEMa YTPUMaHHSA, OIHOTHIIHA,
BIIPOZIOBX POKY, TOAIBIIsI KOPiB 3 KOPMOBOT'O CTO-
JIy MOBHOPALliOHHMMH BOJOTHMH KOpMOCYyMillIa-
MH, JOIHHS — B CHELlaIi30BaHii JOIIBHIHN 3a11 Ha
ycraHoBli Tuity «Ilapanenby.

TexHoNOTiS BUPOILLYBaHHS PEMOHTHOTO MO-
JIOAHSKY Ha Iiii pepMi HaCTyHA. 3a J[Ba MICSIIi 10
OTEJICHHS KOPIB Ta HETeNeH MePEeBOAATh Y POIIIb-
HE BiJUIIICHHS, TPUMIIIEHHS SKOTO TaKOX Mo0yI0-
BaHO 32 Cy4aCHMMHU BUMOTaMH 10 00’ €MHO-TUIAHY-
BaJIbHUX 1 TEXHOJIOTIYHUX pileHb (puc. 1).

Po3renenns BinOyBaeThCs B CIieIlialbHO 00Ia-
LITOBAHUX JICHHUKAX, B SIKUX HOBOHAPOIKEHE TEIS
nepeOyBae pa3oM 3 Marip’io BOpomoBxk no6u. Ha
Ipyry noOy, miciisi BUIIOIOBaHHS TEITUYKaM MOJIO-
3WBa, iX MEPEeBOJATh B IHIUBIAyallbHI OYIMHOUYKH,
SK1 pO3MiILEHO B Oyb-Ky [OPY POKY Ha CBIXXOMY
HOBITPi, 1 yrpuMytoTh Briponosx 30 1i0 (puc. 2).
3a IOCATHEHHs LbOTO BiKYy 3 HUX (HOPMYIOTH TeX-
HOJIOTi4HI TpynH 1o 20 ToJiiB KOXKHa 1 NepeBOIAT
Ha TPyHoOBe yTpUMaHHs. BunoroBanHs TensT y ueit
Mepion 3iMCHIOITh HE30MPaHHMM MOJIOKOM YU
Horo 3aMiHHUKaMH €BPONEHCHKOTO BUPOOHULITBA.
Partion romiBii TEMUYOK y TEPINi MiCAIl XKUTTS
KOPHUT'YIOTh T'PaHYJbOBaHUMH KOHLIEHTPOBaHUMH
KOpMaMH Ta [IPUBYAIOTH A0 MOigaHHs IpyOuX Kop-
MIB Yepe3 CIIOKUBAaHHS BUCOKOSIKICHOTO ciHa [4].

Ha tpetboMy Micsii KUTTS cpOpMOBaHi rpynu
TEJIMYOK NEPEBOIATh Y HOBI MPUMIILEHHS, O0Y-
JIOBaHi BIIMIOBITHO JI0 €BPONEHCHKUX BUMOT OO0
3a0e3neueHHs KOMQOPTHUX YMOB iX yTpUMaHHS.
TexHoyoTis yTpUMaHHS PEMOHTHHUX TEIHUYOK €
AHAJIOTIYHOIO TEXHOJOIii YTPUMaHHS MaTOYHOTO
MOTOJIiB’s: Oe3MpUB’sI3HE YTPUMAaHHS, TOMIBIS 3
KOPMOBOTO CTOJIy MOBHOPALiOHHUMH KOPMOBHUMH
cyMiLlIaMu, AJsl HallyBaHHS — IPYIOBI HAITyBaJIKH 3
MiZirpiBoM BoAY B 3uMOBHH niepiof (puc. 3).

BaxnuBuii eneMeHT y TEeXHOJNOTii BUpOLIY-
BaHHs PEMOHTHOTO MOJIOIHSKY — IX 30HHE PO3Mi-
meHHs . KokHy KIITKy A7 yTpUMaHHs TEITMYOK
PO3IiJICHO Ha JIBi 30HU: 30HA TOAIBIII 1 30HA BiAIO-
YUHKY. Take po3MillleHHs, HA TyMKY PO3pOOHHKIB
TEXHOJIOT1i, Ma€ 3a0e3neunT KOM(POPTHI, CIIOKIi-
Hi YMOBHU BHPOLIYBaHHS PEMOHTHHUX TEIHYOK.

PesyabraTtn gocigxeHHs: Ta iX 00roBopeH-
Hsl. OLIHIOBaHHS PECYpCOOIIagHOI TEXHOJIOTil
MPOBOAMIIM 32 MOKa3HUKAMH YMOB YTPUMaHHS pe-
MOHTHHX TEIHYOK, IX IOBEIiHKH, POCTY 1 PO3BUT-
Ky B pi3Hi (iziosnoriuni nepioau.

JloCmipKeHHST TOBEMIHKU TCEIMYOK IIiJ dYac
yTpUMaHHS iX B iHAMBiZyanbHUX OyAMHOUYKaxX 3a



tvppt.btsau.edu.ua TexHo102i51 BUpo6HUYMBa i nepepobku npodykyii meapunHuymea, 2020, Ne 2

Puc. 1. Cxema BHYTPilIHHOT0 00/1aTHAHHS MPUMIllleHb A8 YTPUMAHHS [THO0OKOTIILHUX KOPiB,
HeTeJs1eil Ta HOBOHAPO/UKEHUX TeJIAT.

Puc. 2. InquBigyanbHi OyAMHOYKH /151 X0JOTHOTO CIIOCO0Yy BUPOLIYBAHHS
TeJISIT Y MOJIOYHUI nepioa.

Puc. 3. lIpumineHHs 3 HOBUMH 00’ €MHO-IVIAHYBAJIBLHUMH i TEXHOJIOT T YHUMH
pillIeHHAIMHU LISl YTPUMAHHS PEMOHTHOI'0 MOJIOAHAKY (BHYTPillHii BULIISA).
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YMOB HU3BKHX TEMIIEpaTyp AOBEIH, IO B TEPIIi
10 ni6 micns HapomKeHHs BoHH 86,2 % wacy moou
(20,69 rOm) 3HAXOmATHCS B IIOJOXKCHHI JIC)KAYH,
11,2 % (2,68 Tom) — CTOATH, @ HA CIIOKUBAHHS KOP-
My BHTpavaroTh juie 2,6 % gacy nobu (0,63 rox).

V tenumii mepiof] poKy MoBeIiHKa HOBOHAPO/I-
JKEHUX TEJISAT Oelo 3MiHroeThes. Boun Ha 41 xB
MeHIIe JIexarh 1 Ha 50 xB Outslre cTodTh. OmMHaAK
B IHOUBIAyalnbHUX OyIWHOYKAX Y HUX Maibke BiJl-
CYTHI{ HaJ3BUYaHO BaXIMBUH KOMITOHEHT ITOBe-
IIHKK — pyX (puc. 4).

IlepeBeneHHs TEMWYOK y TPYHOBI KIITKH, 1€
iX yTpUMYyBaJIK JIO JIBOMICSYHOTO BIKY, BIUTMBAJIO
Ha iX MOBEIIHKY, BOHA JEII0 3MiHIoBajacs. Y 3u-
MOBHUH TIepion Tenwmuku Ha 2,28 rox (9,52 %) 3a

Yac goon, %

3umoBuii mepion

no0y MeHIe nexars 1 Ha 2,76 % Oinbiue yacy BU-
TpadaroTh Ha CIIOKWBAaHHSI KOopMy. Y TeH mepiofn
3’ SIBJISIFOTHCS 1 HOBI €JIEMEHTH ITOBEIIHKH, TaKl SIK
pyX Ta CHOXHWBAHHS BOIHW, Ha sIKI BOHU BUTpada-
10o1h 110 30 xB Ha 00y [35, 6].

[Ticist ABOMICSAYHOTO BIKY ITOBEIIHKA TEIH-
YOK 3MIHIOETBCS 1 MaiKe HE 3aJ€KUTh BiJl TEM-
repaTypu HaBKOJIUIITHLOTO cepenoBHIna. SIKImo
TEJIMYKHU JI0 TBOMICSITHOTO BiKy B 3MMOBHH TIie-
piox 78,0 % gacy 100U 3HAXOIUITUCS B TTOJIOXKCH-
Hi JIe)adl, TO TeTUYKH BiIKOM 2—4 MicsIli B3UMKY
1 BIITKY BignmouwBamu numie 49,0 % dacy moowu,
pemTy 4Yacy BUTpavYaii Ha BIANOYWHOK y TIO-
JIOKCHHI CTOSIYM, MEPECYBaHHS Ta CITOKHBAHHS

KopMmy (puc. 5).

JliTHiii mepion

A — nexartb; b — crosath; B — nepecyBatorsest; ['— cioxkuBaroTh KopM; [ — CIOKUBAIOTH BOAY.

Puc. 4. OcHOBHI e1eMeHTH NOBEJiHKH TeJIHY0K B NepPIINii nepiox BUPOLIyBaHHS.

Yac noon, %

3umoBuii nepion

JliTHili nepion

A — nexarp; b — cTosTh; B — pyxatorbes; I' — cnoxuBatoTs KopM; /| — CIOXKUBAIOTH BOAY.

Puc. 5. OcHOBHI KUTTEBI NPOSIBH y TEJINYOK BikoMm 2—4 micsui.
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3HMmKEeHAS 00’ €MiB BUPOOHHUIITBA MOJIOKA BHU-
Marae TMOIIyKy aJbTepPHATHBHOTO KOPMY JJISI Te-
JISIT MOJIOYHOTO TIE€PiOAY, TOJIOBHUAM 3 SIKUX € HOTO
3aMIHHUKHA. Y 3B’S3KY 3 [IUM Y TOCTIOAAPCTBI MPo-
BOJIMJIN JTOCITIIDKEHHS 3 OI[IHIOBaHHS €(DeKTHBHOC-
Ti BUKOPUCTAHHSI 3aMiHHUKIB 1HO36MHOTO BHPOO-
HUITBA, OCHOBHMMH IIOCTa4aJIbHUKAMU SKHX €
Janis 1 HimequnHa.

BcranoBneno, 1mo B 3aMiHHMKAax MOJIOKa
ONTHUMAIBHO BIIPETyIHOBaHI 1 3HAXOIATHCS B CTa-
OiTPHOMY CTaHI TaKi IMMOKAa3HUKHU SIK BMICT KUY,
OiKiB Ta JakTo3| (Tabm. 1).

Han3suuaiino BaKJIMBHUM € Te, 1110 3aMIHHUKHU
MOJIOKa MalOTh HHU3bKi ITOKA3HUKH OaKTepiaabHO-

ro 0OCIMEHIHHS 1 KUIBKOCTI COMaTUYHMX KJIITHH,
IO MMO3UTHBHO BIUIMBA€ HA 3aXBOPIOBAHICThH Te-
JIAT Y MOJIOYHHHA Tepioa. 3aXBOPIOBAHICT TEIAT
JIETCHEBUMH XBOPOOAMHU 3HIKYETHCS YABIUi, BOHU
MEHIIIE XBOPIIOTH PO3TaJaMH POOOTH IIIYHKO-
BO-KHIIIKOBOTO TpakTy (8,3 % mpotm 25 %).

30epekeHICTs MOJIOTHSAKY MOCTIIHUX TPYyI
cranoBmna 100,0 %, TUM4YacoM y KOHTpOIBHIii
TpyTIi BOHA 3HAXOruIach Ha piBHi 91,7 % (Tadm. 2).

BcraHnoBsieHo, 1110 32 BUKOPHCTaHHS 3aMiHHH-
KiB MOJIOKa TTOKpAIIy€eThCsl (i3i0JIOTidIHUN CTaH
PEMOHTHUX TEIHYOK, MiNBUIIYEThCS iX pe3uc-
TEHTHICTh, 110 TO3UTHUBHO BIUIMBA€E Ha IX PICT i
po3BHTOK (Tabm. 3).

Tabmuus 1 — [Toka3HMKHU AKOCTI 3aMiHHUKIB He30upaHoro MoJjoka (M+m, n=10)

Mostoxo 3aMIiHHHMK MOJIOKa
IMoxasnuk HeaGHpane Red Kalvg Fiber Ekonomix
(Mdanis) (Himeuunna)

Kucnoruicts, T° 19,0 16,0+0,1 16,0+0,1
CTyniHb YHCTOTH, TPyNa 1 1 1
iizaﬁf;}g/f;?eplan}me 00CIMEHIHHS, <500 2642.0 3143,0
Kosi-tutp He MeHie 1,0 1,0 1,0
MacoBa yacTka Cyxux pedoBuH, % >11,5 9,040,02 9,3+0,03
KinbkicTh cCOMaTHYHUX KIITHH, THC/CM> <600 181+£5,0 190+7,0
TepMoCTiliKiCTh, TpyIa HE HIDKYE 2 4 4
I'yctuna, xr/m? ue Mmenme 1027 1032+12,0 1033+11,0
MacoBa gacTka xupy, % 3,4 3,0+0,01 3,02+0,01
Macosa yacTka 0i1ka,% 3,0 2,69+0,07 2,74+0,09
MacoBa yacTka J1akTo3u, % 4,8 3,9+0,04 4,6+0,05

Tabmuusg 2 — 3aXBOPIOBAHICTh TEJMYOK Ta iX 30epeskeHiCTh 32 3aCTOCYBAHHA 3aMiHHHMKIB Mos10Kka (n=12)

I'pyna
IToka3uuk ; B
KOHTPOJIbHA nepia I0CigHa Jpyra IociigHa
3axBOpIOBaHICTS, %0:
OpraHiB TpaBJICHHS 25,0 8.3 8,3
CHCTEMU JUXAHHS 16,6 8.3 8,3
36eperxeHicTh moroiis’s, % 91,7 100,0 100,0

3aMiHHHMKIB MosIoka (M+m, n=12)

Tabmuus 3 — JluHamMika KUBOI MacH Ta cepelHb0A000Bi MPUPOCTH TEJIAT 10 ABOMICAYHOr0 BiKYy 32 3aCTOCYBaHHS

I'pyna
[Tokazauk . .
KOHTPOJIbHA mepia J0CiigHa Jpyra IociiaHa
}Km.aa Maca, KT Ha [I04aTOK 3PiBHSUIBHOTO 3504320 35,042,02 35,543.12
nepioxy
Ha KiHelb 3piBHsUILHOTO Mepiomy 433+2,71 43,0+2,54 43,7+ 1,90
A6con}0vTHI/m TPUPICT XKUBOT MaCH 32 3piB- 8.1+ 045 8.0+ 0,54 82+ 0,62
HSUIBHHH TIepiOfi, KT
CffpeILHLOJI(iGOBI/IITI MPUPICT )KUBOT MacH 3a 810,0 = 25.10 8000« 22.35 820,0 < 29,0
3pIBHSUIBHUI T1EPIOJ, T
JKuBa maca, Kr: B KiHIli OCHOBHOTO MEpioay 80,1 +2,74 86,7 + 3,56 84,1 £ 3,65
AGCONIOTHHI NPHUPICT 32 OCHOBHHH Mepiof, KT 36,8 £2,84 43,7+3,12 40,4 £3,52*
Cep.ClIHLOIIOGOBI/II/I TIPUPICT 32 OCHOBHUH 613.0424.71 728.0431.12 673.0425 48
nepiof, ¥
BinnocHuii npupict, % 127,5 147,7 136,9
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V 3B’S13Ky 3 IIUM CepeaHb01000B1 MTPUPOCTH
KUBOT MacH TEJIMYOK MEepIIoi JOCTIAHOI Tpymu
Oymm Ha 18,76 %, a npyroi — Ha 9,78 % BumIi
MPOTH KOHTPOJIBHOI TPYTIH, Ky BHUIIOIOBAJIN Ha-
TypallbHUM MOJIOKOM. 3a BiJTHOCHUMH IIPHUPO-
CTaMH{ TBapWHHM NEPIIOT TOCTITHOI TPYIH TIPOTH
KOHTPOJIbHHUX Oy Kpamumu Ha 15,84 %, a npy-
roi —Ha 7,37 %.

Otxe, BUKOPHUCTaHHS TEIMYKaM y MOJIOY-
HUU TIepion 3aMicTh He30MpaHOTO MOJIOKa HOTO
3aMIHHUKIB 3a0e3redye CTaOUTbHI TTOKa3HHUKH
pPOCTy 1 PO3BHTKY TBapHH, BOHHM MEHIIIE XBOpIi-
1016 7, 8].

Sk 3a3HAgaNOCs, y TOCIOAAPCTBI IS YTPH-
MaHHS PEMOHTHHMX TEIHYOK CTapIINX BiKOBUX
rpyn moOyA0BaHO JeTKO301pHI TPUMIIIEHHS 1IN~
puHoto 24 M 1 Bucotoro 10,5 M, sKi o6IarmToBaHo
OOKOBUMU IIITOPAMH 1 CBiTIIOAEpaIliitHuM rpede-
HeM. Y HEHTpi KOKHOTO NMPHUMIIIEHHS PO3Tallo-
BaHO KOPMOBHH CTLT mupuHOIO 5 M. Cekmil s
YTPUMaHHS TEITUYOK PO3AIIICHO Ha 30HY TOJIBII
1 30Hy BiAMOYMHKY. Taki mpuUMILeHHs JUIsl YTPH-
MaHHS PEMOHTHHUX TEJIMYOK MTOOYIOBaHO B YKpa-
iHi Briepre. Y 3B’S3Ky 3 IIUM IIPOBEICHO JOCIHTi-
JOKEHHS 3 OIIHIOBAaHHS TEXHOJIOTIl yTpUMaHHSA
PEMOHTHHX TEJINYOK, SKa HaOIMKeHa 10 TEXHO-
JIOT11 yTPUMaHHS JOPOCIOTO TTOTOJIB’S1.

JlocmimKeHHs 3 OIiHIOBAaHHS BIUIMBY JIETKO3-
OipHUX MPUMIIIIEHB Ha 3a0€3TEYCHHS TKICHOTO Mi-
KpPOKJIIMaTy JOBEJH, IO iX KOHCTPYKIis 3a0e3re-
4yye SIKICHUIM MIKpOKIIIMaT, 30KpeMa TeMIIeparypy
1 BIZTHOCHY BOJIOTiCTb, HiIBHIIY€ MIBHIKICTD PyXy
noBiTps 3 0,24 mM/c B TpagumiitHOMy MpUMIIIEH-
Hi 70 0,4 M/Cc B HOBOMY, IO 3a0e3Meuye SKiCHHUMA
MOBITPOOOMiH. BMicT amoHiaky B mHpuMimIeHHI
3HAaXOIUTHCS HA MiHIMaJbHOMY PiBHI 1 CTAHOBUTH

1,75 mr/m® npotu 22 mMr/m® B TpaaMIifHUX TPUMi-
meHHax [9]. YnBiui MeHIe B IPUMIIIEHHI HAKO-
MHYYETHCS CipKOBOICHB (5,2 Mr/™M? ipotr 10 mMr/m?
3a HOpMaruBaMu) (Tabm. 4).

BcranoBieno, mo po3miICHHS CEKITH s
YTpUMaHHS PEMOHTHOTO MOJOAHSKY Ha 30HY TO-
JBIII 1 30HY BiAMMOYMHKY ITO3UTHBHO BIUIMBAE HA 1X
MTOBEMIHKY. TBapHHM 3HAXOAATHCS BIIPOJOBK JTOOH
B CIIOKIIfHOMY CTaHi, y HUX BiJICYyTHI 3ITKHEHHA Ta
AQHTArOHICTHYHI MPOSIBY. 30HHE PO3MIIIICHHS TEIH-
4oK 3a0e3nedye kKoM(popTHI yMOBH 1X yTpUMaHHS:
BoHU 17,59 Tom Ha moOy BiANOYHMBAIOTH Y IIOJIO-
JKeHHI Jiekadn 1 7,7 Tog — y TIOJIOKECHHI CTOSIH.
[TpuGnu3HO 2 rox BOHU BUTPAYAIOTh HA CIIOXKHBAH-
Hs kopMy 1 qute 0,2 Ton — Ha CIIOKWBaHHS BOAM.
HocrarHiii po3Mip CTaHKIB 3a0e3nedye mepecy-
BaHHS TBapwH Ha piBHi 1,15 rox (tadm. 5).

BucnoBku. [IpoBeneHi AOCHTiKEHHAS 3 OITi-
HIOBaHHS TOBEIIHKH PEMOHTHUX TETNYOKY 6-112-
MICSTIHOMY BIIli JIOBEJIH, 11O 3 BIKOM TOBEIiHKA
TEJIMYOK 3MIHIOEThCSI. BOHM MeHIIle Biamo4ynBa-
I0Th, OiJIBIIIE PYXalOThCS 1 OiNbIIIe Yacy BUTpada-
I0Th Ha CIIOXKMBAHHS KOPMY. YCTaHOBIICHO, IIIO
HOBa PECYpCOOIIaHa TEXHOJIOT1sI BUPOIyBaHHS
PEMOHTHHX TEIMYOK Ma€ IepeBary Haja Tpaau-
IAHOIO.

lomiBII0 pEMOHTHHUX TEIHYOK 3AiHCHIOBATIH
3a TEXHOJIOTI€I0 OHOTHITHOI, BIPOAOBXK POKY,
[TOBHOPAIIOHHUMH CYyMillIaMHU.

CTpyKTypy pauioHy ajsi pPEMOHTHHX TEITUIOK
PI3HHUX BIKOBHX TPYII MIPEACTABICHO B TabHIi 6.

3a OCHOBHUMH TIIOKa3HUKaMH TOXHBHOCTI
pAaIlioHH BiMOBI A HOPMAaM TOIBIIi TEIIMYIOK 13
3amradoBanuM mpupoctom 800—900 t. Tlorpely
B MOKMBHUX PEUYOBHHAX KOPHUTYBAIH BiAIOBIIHO
IO BIKOBOTO TIepiomy Ta Macu Tenudok [10].

Tabmuus 4 — 3ara3oBanicTh y NPUMILIeHHSIX IJIs] yTPHMAHHSI PEMOHTHHX TeJTHYOK

[TapameTpn MikpokiTiMary B

IokazHuku Bumoru 3a HOpMaTUBaMH | HOBOMY JIETKO3GipHOMY o
. . TpaauLiHHOMY
MPUMIIIICHHI
KoHIieHTpaliis aMoHiaxy, Mr/m> 20,0 1,75 22,0
KoHuenrpariist CipkoBOIHIO, MI/M> 10,0 5,2 12,7
KoH1eHTpaltist ByIJIEKHCIOT0 Ta3y, % 0,25 0,21 0,45

Tabmuns 5 — IloBeiHka peMOHTHHX TeJIMYOK y 12-MicsiaHOMY Bimi

TpuBamnicts 3a 100y, roquH
JKurtesi nposiBu HOBA TEXHOJIOTis TpaanIifHa TEXHOJIOT I
TOJI/XB % TOJII/XB %
JlexuTpb 7,80 32,5 6,80 28,30
JlexuTs xye Kynky 4,30 17,92 5,50 22,90
Croith 3,85 16,06 3,20 15,40
CTOiTh KY€ KYHKY 3,70 15,42 3,90 16,40
CroXUBarOTh KOPM 2,05 8,54 2,10 8,65
IT’roTh BOIy 0,20 0,8 1,15 4,80
IlepecyBatoTbcst 1,55 6,45 0,55 23
Bcworo 24 100 24 100
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Ta6nuis 6 — CTpyKTypa panioHy JJisi peMOHTHHX
TeJIMYOK Pi3HUX BiKOBUX rpym, %

Bik Teau4ok, Mic
Bug kopmy, %
69 | 912 | 12-15 | 15-17

Cutoc kyky- 22 | 372 | 2712 | 402
PYA3SIHUIA
CoioMa rre- 3.0 40 41 34
HUYHaA
Maicyxa co- 13,4 7,9 22 33
HAILIIHUKOBA
B -

oJtora kyxy 26,7 | 392 | 402 | 396
pyxsa
[Mmenurs 6,6 11,5 13,6-
STaminb 7,8 - - -
Ipemikc 0,2 0,2 0,2 0,2

BcranoBneHo, mo ymMOBH YTpUMaHHS pe-
MOHTHHUX TEIIMYOK B JIETKO30IpHHUX MPUMIIIEH-
HSX MO3WTWUBHO BIUTMBAJIHM 1 HA CEPEIHBHOIO00BI
MIPUPOCTI, sIKi B yMOBaX HOBOi TEXHOIIOTii B TIic-
JISIMOJIOYHHW TIEPiO y CEepPerNHbOMY CTaHOBHWIIU
912,0 r, mo =Ha 7,13 % BuIe, NOPiBHIOWOYH 3 Tpa-
IUIIHHOIO TEXHONOTIE0 (Tadm. 7).
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Tabnus 7 — CepeaHb01060Bi MPUPOCTH PEMOHTHHX
TeJUYOK 32 Pi3HUX TEXHOJIOTiii yTpHMaHHsA

CepenbonoGosi Texuomorii yrpuMaHHs
npHpOCTH B nerK936ipHHx B TpATHIHEHX
3a nepiog, T HPUMIIICHHSX e —
HOBOT'O THITY
Bin: 6 o 9 mic 940 860
9 o 12 mic 950 870
12 no 15 mic 890 780
15 no 17 mic 890 893
B cepennbomy, r 912 847
% 100,0 92,87

OTxe, HOBa pecypcoolagHa TeXHOJIOTis BU-
POLIYBaHHS PEMOHTHHUX TEJINYOK € BUCOKOe(dek-
TUBHOIO. Y TPUMAaHHS MOJIOAHSAKY B JIETKO301pHHX
MPUMIIIEHHSX Ta TOIIBIIS HOTO 3 KOPMOBOTO CTOILY
Ja€ 3MOTy 3HM3UTH BUTpATH Hpali Ha BUPOOHU-
urBo 1 1 mpupocty mo 3,7 nmportu 9,2 nron./rox 3a
TPagULiHHOIO TEXHOJIOTIE0. 3allpONIOHOBaHA TEX-
HOJIOTisI MOXKE YCIIIIHO BUKOPHUCTOBYBATHCS Ha
CepenHiX Ta BeJMKUX (hepMax 3 MMOTroIiB’SIM KOpiB
500-1000 romis.
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PecypcocOeperaiomasi TexHOJIOTHSl BbIPAIUBAHUS
PEeMOHTHOI0 MOJIOTHAKA

Jlynenko M.M., Kynnaiit U.M.

B crarbe orpaxkeHbl pe3ynbTaThl OLIEHKH HOBOM pecyp-
cocOeperaroleil TEXHOJIOT U BEIPALIMBAHHS TEJIOK, pa3pado-
taHHO# 1 BHeApeHHOH B OAO «Tepesnno» benonepkoBckoro
paiiona Kuesckoii 06macTH.

HW3ydens! ycnoBus cofepkaHus U MOBEACHNE TEJIOK B HH-
JUBUIYyalTbHBIX JOMHKaX B MEPBBIH MECSIl MOCIE POXACHHS
IPH MHUHYCOBBIX TEMIIEpaTypax M IpH IepeBoe UX B IPYyI-
noBbIe KIeTKH. [IpoBenieHa orenka 3()GEeKTHBHOCTH HCIIOIb-
30BaHMS 3aMEHHTENeH MOJIOKa 3apy0exHOTo IPOHM3BOJCTBA.
YCcTaHOBIEHO, YTO B COCTABE 3aMEHUTEIIEH MOJIOKA ONTHMAIb-
HO OTPETyITHPOBAHBI M HAXOAATCS B CTAOMIBHOM COCTOSHHHU
TaKWe MOKa3aTeN KaK CONepKaHue XKupa, OSIIKOB U JTAKTO3bL.
OHH UMEIOT HI3KOE OaKTepHatbHOe 00CEMEHEHHE, UTO TOJ0-
JKUTENBHO BIHSAET HAa (DH3MOIOTMYECKOE COCTOSHUE TEIOYEK
MOJIOYHOTO TIePHO/a, Ha X POCT U Pa3BUTHE, OHU MEHbIIE 00-
nefoT u obecrieqnBaioT 100 % coxpaHHOCTb MOJIOAHSKA.

IIpoBenena omeHKa HOBBIX JIETKOCOOPHBIX MOMENICHU
B 00€CIIeueHNH Ka9eCTBEHHOTO MUKPOKIMMAaTa. YCTaHOBIe-
HO, YTO HAJIMIHME B KOHCTPYKIUH 3TUX OMEIIEHNUH OOKOBBIX
LITOP W CBETOA’PAIIMOHHOTO TPEOHS MOBHIMIAET BO3AYX000-
MEH 1 CHIDKAET COZIep>KaHNe BPEIHBIX Fa30B J0 MUHUMAIBHO-
ro ypoBHs. CozeprkaHue aMMHaKa B TIOMEIIIEHUH COCTABIISIET
1,75 mr/m® npotus 22 Mr/mM® B TpaIUIHOHHBIX TOMEIICHUSX.
B 1Ba paza MeHbIIE B IIOMEIICHHUSX HAKAIUTUBACTCS CEPOBO-
nopona (5,2 mr/m® mpotuB 10 Mr/M® Mo HOpMaTHBaM).

YcTaHOBIEHO, YTO pa3feseHue CeKUUi s CoepKaHUs
PEMOHTHOTO MOJIOJHSAKA Ha 30HY KOPMIICHUS M 30HY OTABIXa
MOJIOXKUTENTBHO BIMSIET HA UX ITOBE/ICHNE, 4 HAININe KOPMO-

Copyright: Jlynenko M.M., Kymnaii .M. © This is an open-access
article distributed under the terms of the Creative Commons Attribution
License, which permits unrestricted use, distribution, and reproduction in

BOT'0 CTOJIA ¥ KOPMJICHHE TEJIOK HOJHOPALIMOHHBIMHU BIAXKHbI-
MU CMeCsIMU 00ECIIeYHMBACT UX POCT M Pa3BUTHE B COOTBET-
CTBUH C CYIICCTBYIOIIMMH HOPMAaTHBAMH.

Vcnonb3oBaHne HOBOW pecypcocOeperaromeil TeXHono-
I'UH BBIPALMBAHUS PEMOHTHBIX TEJIOK B XO3SHCTBE MO3BOJIACT
CHHU3HTH 3aTpaThl TPyla Ha MPOMU3BOACTBO | II MPUPOCTa 0
3,7 npotuB 9,2 Yen./d Mo TpaauLMOHHBIM TEXHOIOTHSIM.

KiroueBsle ciioBa: pecypcocOeperaronias TeXHOIOTHs,
PEMOHTHBIC TENIKH, MHIUBUIYaJIbHbIE JOMHKH, 3aMCHUTEIH
MOJIOKA, JIETKOCOOPHbIE TOMEIIECHHSI.

The Resource-saving technology of growing repair
young stock

Lutsenko M., Kudlay I.

The article highlights the results of research dealing with
the assessment of the new resource-saving technology for
growing heifers that has been developed and implemented
in DLC "Terezino" of Bila Tserkva district in Kyiv region.

The conditions of keeping and behavior of heifers
in individual houses during the first month after birth at
subzero temperatures and when transferring them to group
cages were studied. Studies have been conducted to assess
the effectiveness of milk substitution use. It was found that
the composition of milk substitutes have been optimally
regulated and such indicators as fat, protein and lactose
content are in a stable state. Milk substitutes have a very
low bacterial contamination, which has a positive effect on
the physiological state of dairy heifers, their growth and
development. Animals are sick rarely and provide 100%
preservation of young animals.

An assessment of new easily build premises in ensuring
a quality microclimate has been provided. It has been
established that the presence of side curtains and light-
aeration ridge in the construction of these premises increases
air exchange and reduces the level of harmful gases to a
minimum level. The ammonia content in the placement
constitutes 1.75 mg / m? against 22 mg / m® in traditional
premises. The presence of hydrogen sulfide is twice less
indoors and constitutes (5.2 mg/ m? vs. 10 mg/ m? according
to regulations).

It has been established that the division of sections
for keeping of repair heifers of the cattle for feeding and
recreation area has a positive effect on their behavior, and the
presence of a feed table and feeding of heifers with complete
ration wet mixes ensures their growth and development in
accordance with existing regulations.

The use of new resource-saving technology for growing
of breeding replacement heifers in this farm allows to reduce
labor costs for the production of lcentner of growth up
to 3.7 people / hour against 9.2 people/ hour according to
traditional technologies.

Key words: resource-saving technology, repair heifers,
individual houses, milk substitutes, easily assembled premises.
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ITocTaHoBKa MPo0JIeMHU Ta AHAJI3 OCTAHHIX

ImyHHa cuctema 3abe3rnedye cTanicTh roMeocTasy opranismy. CTaH npupos-
HOI Pe3MCTEHTHOCTI OPraHi3My BU3HAYA€THCSI KOMILUIEKCOM 3aXHCHUX MEXaHI3MiB
HecrenupiyHOro xapakrepy. ¥ MiATpUMaHHI IMyHITETY aKTUBHO OepyTh y4acTb
nimpouutu Ta darorur. JIiMGOIMTH PO3MI3HAIOTE AHTUIEHU ITATOTEHHUX Mi-
KpOOpraHi3mis, a (arouuTH MOIIMHAIOTH Ta PyHHYIOTH camux 30ymHuKiB. [1ix
4ac BIJUTyYEHHSI TOPOCST BiJl CBHHOMATKH CIIOCTEPIra€ThCsl 3HWKSHHS 3aXUCHUX
cuJ 1X opraHizMmy. Y 1iedl mepiof 3HW)KYETHCSI NPUPOJHA PE3UCTEHTHICTh Opra-
HI3My IIOPOCSAT Yepe3 CTPECOBY CHTYyaLilo, CIPUYMHEHY 3MiHOI YMOB yTPUMaH-
Hsl, TIEPEXOJIOM Ha ITOBHOPALIOHHUI KOPM Ta BiJICyTHICTIO CBUHOMAaTKH. IMyHHa
cHUcTeMa BiUTy4EHUX MOPOCAT BiHOCHO ciiabKa, TOMY 3a BIUIMBY €KOJIOTIYHHX i
TEXHOJIOTTYHUX CTPEC-YUHHHKIB BOHU CTAIOTh CIIPUHHSATIMBI JI0 Pi3HUX 3aXBOPIO-
BaHb. BuKopHucTaHHS NPOOIOTHYHUX IIPENapaTiB CTUMYIIIOE aKTHBHICTh IMyHHOL
CHUCTEMH, 3aro0irae BUHUKHEHHIO CTpeciB Ta iMyHoaedinuTiB. OJHUM i3 TaKuX
mpemnaparis € npoOiOTHK BITYM3HAHOTO BUpOOHUITBa [IpoTekro-aktus. Ilix yac
JOCTIKEHHSI BIUTUBY Mpo0ioTrka [IpoTeKkTo-aKTHB Ha MOKa3HUKH Hecrerudiv-
HOI PE3UCTEHTHOCTI OpraHi3My MOJIOAHSIKY CBHUHEH Ha JIOPOLIYBaHHI y MOPOCST
JOCJITHOT TPYIH BiAMivajy 301TbIICHHS OaKTCPUIIUAHOT AKTUBHOCTI CHPOBATKU
kpoBi Ha 12,10 % (P<0,05) Ta ni3ormuoi aktuBHOCTI —Ha 3,71 % NpoTH KOHTpO-
JII0, IO CBIIYUTBH NPO aKTHBALIIO 3aXHCHHUX CHJI OpPraHi3My Ta HapOILyBaHHSI
ajanTaniiHol 34aTHOCTI.

BaxnuBuM eraroM J0CIiDKeHHs BIUIMBY npodiotuka [Iporekro-akTuB Ha
CTaH IMyHHOI CHCTEMH € BU3HAueHHs (haronuTapHOi aKTHMBHOCTI HEHTpodiiiB,
(haroUTapHOTro iHJCKCY Ta HaronuTapHOro yucia. Y MOCHiTHIN rpyIi MOPOCST,
SIKUM 3T0ZI0BYBaJIY IIPO0OioTHK [IpOTEKTO-aKTHB, YCTAaHOBICHO MiABUIIEHHS (aro-
LUTapHOT aKTUBHOCTI JiciikonuTiB Ha 9,0 % (P<0,001), darorurapHoro iHaekcy
—Ha 51,7 % (P<0,001) ta ¢arouurapHoro yucia — Ha 24,8 % (P<0,01), mopisHto-
10YH 3 KOHTPOJIBHOIO IPYIOIO.

OTxe, y pasi 3acTocyBaHHs nMpodioTHka [IpoTeKTo-aKTHUB 301IBINYIOTHCS BCI
MMOKA3HUKHU (ParoIuTo3y: KUIbKICTh ()arouuTiB, iX 3[4aTHICTh JIO 3aXOIUICHHS Mi-
KpOOPraHi3MiB Ta epeTpaBHa 31aTHICTh, OaKTepiabHa Ta JIi30I[MMHA AKTUBHICTh
CHPOBATKH KPOBI, 110 TIO3UTHBHO BIUIMBAE HA IMyHOJIOTIYHY PEaKTUBHICTh Opra-
HI3MY HOPOCST y Iepiojt BiUTyYEeHHSI.

KuouoBi c1oBa: npobioTrk, aroruros, GparonurapHuii inxexc, Gparomnurap-
He 4ucio0, (haronutapHa akKTHBHICTH JICHKOIMTIB, KIITHHHUN IMYHITET, TOpocsTa.

30KpeMa 3aCTOCYBaHHsI €KOJIOTIYHO YHCTHX, 010-

nocaamkeHb. CBUHAPCTBO SK ONHA 3 HAHOUTBIT
MEPCIEKTUBHUX 1 BUCOKOMIPOMYKTUBHUX Tay3ei
3aciIyroBye ocobnmBoi yBaru. IligBuImeHHs mpo-
JTIyKTUBHOCTI TBAPWH BUMArae, mopsij 3 HaTiiHO0
KOPMOBOIO 023010, BIPOBA/KCHHS HOBHX TeX-
HOJIOTIYHUX TPUHOMIB POOOTH 3 MOIIOIHSIKOM,

JIOTIYHO AKTHBHUX PEYOBWH, IO CTHMYIIOKIOTH 1
MOJIMIIYIOTh TPAaBJIECHHS, 3aCBOIOBAHICTH KOPMY,
MPOIIECH POCTY 1 po3BUTKY [1, 2, 3]. OnHiero 3 ro-
JIOBHUX NMPHYUH 3HUKEHHS TIPOAYKTHBHOCTI 3aJIH-
HIA€ThCS CTaH 3JI0POB'S CUTLCHKOTOCHOAAPCHKHX
TBapWH, BUCOKI BUTPATH Ha 3ac00U MPODiTaKTHKH
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Ta nmikyBaHHA [4,5]. s BuOopy onTUMaIbHUX
METOJIB JIIKYBaHHS, KOHTPOJIO €(EKTUBHOCTI
JKyBaJbHUX 3aXOMiB, MiA00PY crocoOiB mpodi-
JIAKTUKY HU3KH 3aXBOPIOBAHb, & TAKOX BUBYCHHS
BILUTMBY Ha OpTaHi3M pi3HUX YMHHUKIB, 30KpeMa
JKapChKUX TIPETapariB, IPOBOIUTHCS OIIHIOBAH-
HS CTaHy TPHUPOJHOI PE3WCTEHTHOCTI OpraHi3My,
ke 0a3yeThCs Ha BHU3HAYCHHI PIBHA aKTHBHOCTI
HecrenmupiganX (KIITHHARX 1 TyMOPaJIbHUX ) YHH-
HUKIB 3axuCTy [0, 7]. SIk Oe3meyHa anpTepHATHBA
aHTHO10THKaM OCTaHHIM 9acoM B YKpaiHi Ta Oara-
THOX KpaiHax CBITY IS TPO]ITAKTHKH 1 TIKyBaHHS
PO3JaIiB TPABICHHS MMHPOKOTO PO3MOBCIOKEHHS
HaOymu npobiotuku [8, 9, 10]. I[IpoGioTnku HOP-
MaJli3yloTh TPOLECH TPaBICHHS 3aBISKH KOPEK-
Iii SKICHOTO Ta KUIBKICHOTO CKIIaAy MiKpodiopH
IITYHKOBO-KHIITKOBOTO TPAKTYy, CIPUSIOUH ITiJIBHU-
MEHHIO TPHPOIHOI PE3WCTEHTHOCTI OPTaHi3My
tBapuH [11, 12, 13, 14]. [Ipo6GioTHKH CTHMYITIOIOTH
(YHKITIOHATBHY aKTHUBHICTH IMyHHOI CHCTEMH HE-
3aJIeXHO BiJ TOTO, IO CTAJI0 MPUIMHOIO IMyHOJIE-
¢binuTy. BoHn HOpMami3yroTh pi3Hi QyHKIIT iMyH-
HOI CHCTEMH — SIK MICIIEBUU IMYHITET CIU30BUX
MMUTYHKOBO-KUIITIKOBOTO TPaKTy, TaK 1 KIITHHHHMA
Ta TYMOpaJIbHHM, a 1€, 31 CBOT0 OOKY, ITO3UTHUBHO
BITUBA€E HA MIPOAYKTUBHICTH TBapuH [15, 16].
BaxmBOr0 yMOBOIO JKUTTEIISTTEHOCTI TBAPHUH
€ IPUPOTHA PE3UCTEHTHICTH OPTaHi3My 10 YAHHH-
KiB 30BHINTHLOTO CepeoBHINa. BoHa BU3HAYAETh-
Csl TyMOpaJIbHUMH YMHHUKAMH 3 YK€ ITHPOKHM
criekTpoM nii. Hecnermudigai 3axucHi peakiii op-
TaHi3My JOCUTH CTaOUThHI 1 3MIHIOIOTBCS 3aJIeXK-
HO BiJ] )i310710TIYHOTO HABAaHTAKCHHS 1 YNHHUKIB
30BHINIHKOTO cepenoBuina. lle 3ymMoBiroe HE00-
XITHICTD TOCHIDKEHHS iX BIDTUBY Ha (popMyBaH-
HS Ta KOPEKIIiI0 iMyHOO10JIOT19HOT peaKTUBHOCTI
opraHizMy. OIHUM i3 KIITHHHAX MEXaHI3MiB 3a-
XUCTy opraHi3my € (aromutos [17], 3maTHICTh OK-
pPEMHUX KITITHH TIOTIIMHATH 1 3HEIIKOIKYBaTH CITO-
c0o00M TIepeTpaBIICHHS TyKOPiTHI YaCTKH, Y TOMY
9UCIIi MiKpoopraHizMu. Mix (haromuTapHOO ak-
THBHICTIO Ta PE3WCTEHTHICTIO OPraHi3My iCHYE
psiMa 3aJIeXKHICTh: YMM aKTUBHIMNAN (haromuTos
IO MiKpOOHHX KJIITHH, THM Kpallle BUPKESHHUH 10
HUX IMYHITET, i HaBIaku. Pe3UCTEeHTHICTH opra-
Hi3My MOKJIMBO ITABHIIUTH a00 3HHU3UTH UYepes
mocuyIeHHs abo ocimabieHHs Horo (aronuTapHOi
peakitii [18, 19, 20]. Y tBapuH 3maTHICTE 10 da-
TOIIMNTO3Y MAalOTh JICHKOITUTH KPOBi Ta Makpoda-
TH, TOMY MiJ 9ac AOCIIDKEHHS KPOBi 0COOIMBY
yBary CJiJ IPUAUIATH KUTBKOCTI JISHKOIIUTIB Ta 1X
BHIOBOMY ckianmy [21, 22]. daromuTH 31iticHIO-
0Th HecrenudiuHy Mif0 Ha BCi MiKpOOprasis-
MH, OJTHAK B iIMyHI30BaHOMY OPTaHi3Mi ITiJT €0
crienuGiTHIX aHTUTII — ONICOHIHIB — aKTHUBHICTD
(haronuTo3y MOMITHO 30UIBIIYETHCSA. BoHM Tmim-
BHINYIOTH (haroruTapHy aKTHBHICTh Makpodaris
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1 HeUTpO(DiTiB, 110 31 CBOTO OOKY ITiIBUIIIYE TYyMO-
paTbHUAN IMYHITET.

HaiiGinpmr cyTTEBUMH TOKa3HHUKAMH, SKi Bi-
mo0pakaroTh CTaH MPHUPOTHOI PE3UCTEHTHOCTI
opraHiaMy, € OaKTepWIHIHA Ta J30IMMHA aK-
THBHICTh CHPOBATKH KpOBi. JIi30UM € JaHKOIO
crienuigHOTO TYMOPAIBHOTO IMYHITETY, Ha SIKIH
CTPEC-YMHHHUKH MOXYTh TO3HAYAIOTh HAHOLIBIITE
[23, 24, 25]. [loka3HUKOM MPUPOIAHOI 3MATHOCTI
KpOBI JI0 CAMOOYHIICHHSI € OAKTEPHUITHTHA AKTHB-
HICTh CHPOBATKH KPOBI, SKa BiIOOpaXkac CyMapHy
Ilit0 TYMOPaJIbHUX YHHHHKIB 3aXUCTy [26, 27].

Hocmimkenasmu  B.I. Tepacumona (2003),
10.B. 3acyxm (2004), B.II. Pubamka (2006),
AL Crexenmnosa (2008), B.I1. Kygepssoro (2008),
A.A. Tlomimyka (2010), I'O. bormanosa (2012),
A.B. T'ymonma (2014), JI.C. [Hsauenka (2015),
0.0. Masypenka (2002, 2015) Ta iHmmxX siKk TEOpe-
THYHO, TaK 1 HA OCHOBI €KCIIEPUMEHTIB OOTPYHTO-
BaHO (i310JI0TIUHY (YHKITIFO Ta TOIITHHICTH BUKO-
pPUCTaHHS B TOMIBIII CBHHEH 010JIOT1YHO-aKTUBHUX
KOPMOBHUX T0OABOK PI3HOMaHITHOTO TTOXOKCHHS.
TeopeTndHi ¥ NpaKTHYHI ACTIEKTH €()EKTHBHOCTI
BHKOPHUCTAHHS MPOOIOTUYHHUX TIpernapariB y pa-
IioHaX TBapWH Ta NTHUIl BuBdanu Komrombac 1.51.
(2003), JIuteur B.I1. (2004), I'yxBunceka C.O.
(2005), Crerniit B.T. (2005), Axumenko JL.I
(2005), I'omry©6 FO.C. (2009), 3acexin d.A. (2011),
Kyuepyk M. (2011) Ta iamri. Born BimzHavamm
TTO3UTHBHHH BIUIMB MPOOIOTHIHUX MIPENapaTiB Ha
MiKpO(I0py NITYHKOBO-KHUIIKOBOTO TpPAKTYy, He-
criermuBivHUH IMYHITET, CTUMYJIAIIIO POCTY, TIija-
BHIICHHS TPOIYKTHUBHOCTI Ta SKICTh OTPHUMAaHOL
TIPOIYKITii.

B ocranHe necAaTriIiTTs 3pociia yBara J0CIiI-
HUKIB 10 CTPYKTYPHUX KOMITOHEHTIB 1 TIPOIYKTIB
MeTaboNi3My TPOOIOTHIHUX MIKpOOPTaHi3MiB
[28, 29]. L1i 3MiHM TIOB’s13aHi 3 PO3IITUPECHHSIM YSIB-
JIEHb MPO 010JI0TIYHY €(PEKTUBHICTD MPOOIOTHKIB.
st BU3Ha4eHHsI BIUIMBY TpoOiotnka IIporek-
TO-aKTHUB Ha CTaH IMYHHOI CHUCTEMH OpPTaHi3My
TIOPOCAT OYJIO TIPOBEACHO PSA TOCITiKEHb.

Pesynpratn mocnimkens [IpoTekTo-akTuBy Ha
CTaH IMyHHOI CHCTEMH TOPOCST JOIIOBHIOIOTH CY-
YJacHi YSABJICHHS IIPO BIUIMB MPOOIOTHIHUX TIpema-
paTiB Ha iIMyHOJIOTIYHHI CTaH OpPTaHi3My CCaBIIiB
Ta IITULL.

Merta ocaif:keHHs — BUBYSHHS BIUIMBY IIPO-
Oiotnka IIpoTeKkTO-aKTHB HAa TTOKA3HWUKH HECTIe-
nr}igHOT PEe3UCTEHTHOCTI OpraHi3My HOPOCHT Y
TIepiof iX BiTyYEHHS BiJl CBHHOMATKH.

Marepiaa i MeTonuka gociaimkenb. [1ix yac
TMOCITIKEHHsT BIUIMBY IIpoTekTo-akTuBYy Ha (a-
TOITO3 BHU3HA4YaIM (aroruTapHy aKTHBHICTH,
(baronTapHUil 1HAEKC Ta 1HACKC 3aBEPIICHOCTI
(haronnro3y. Bupuaroun BrummB mpobiotuka [Ipo-
TEKTO-aKTHB Ha TOKa3HWKHM HecmenudidHoi pe-
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3MCTEHTHOCTI OpraHi3My MOJIOJHSIKY CBHHEH Ha
JIOPOIITYBaHHI, JOCTIIKyBalu OaKTCPUITUAHY Ta
J30IIMMHY aKTHBHICTh CHPOBATKH KPOBI.

Jns mpoBesieHHs eKCIEpUMEHTATBHUX JTOCITi-
JDKEHBb 3aCTOCOBYBayM Tpobiotuk Ilporekro-ak-
TuB, skuii Bupoonsge [T «bTY-Lenatp» m. Jlagu-
’KWH BiHHHUIIBKOT 00macTi.

3a maHUMH BHUPOOHWKAa OCHOBHUM CKJIaJHU-
KoM 1nipoOiotuka [IpoTeKTo-aKTHB € MOJIOYHOKHC-
i 6akrepii Lactobacillus bulgaricus delbrueckii y
kinekocti 10°~10° KYO/T, HOcieM SIKMX € LI€OJIIT.
Jo cxmamy mpobioTnka Hamexars 15 amiHOKHC-
JIOT, 3 IKMX 7 3aMiHHUX Ta 8 HE3aMIHHHX, BiTaMi-
uu A, E, rpynu B, kapotunoigy.

Jns mpoBeneHHsT eKCIIEPUMEHTY 3 IOPOCST
45-1000BOT0 BiKY 3a IX BiIJIy4E€HHS BiJi CBUHO-
MaTOK 3a MPHWHIINIIOM aHAJIOTIB 3 ypaxyBaHHSIM
MOpOJIH, >KMBOI Macu Ta 3aralibHOro (i3ioio-
riygoro crady Oyno cdopMoBaHO 2 TpynH TBa-
PUH TI0 5 TONIB y KOXKHIHA. YMOBU yTpHUMaHHS
Ta TOJIBJI TBapyH OyJIU OIHAKOBI, a parlioH OyB
30alaHCOBAaHMN 3TiAHO 3 HOPMAaMH ypaxyBaHHS
YKMBOI MacH Ta BiKy TBapWH. TBapuHaM IOCHi-
HOI TPyIu JOJATKOBO O OCHOBHOTO PaIioOHYy
nonaBany npobiotuk IIporexTo-akTuB, SIKHiA 3a-
JTaBaJI pa3oM 3 KOPMOM BIIIIOBIAHO y 031 2 T
Ha 10 xr Macu Tina, oguH pa3 Ha 700y BIPOTOBK
30 ni6. ITopocsaTa KOHTPOIBHOI TPYIH OTPUMY-
BaJTH JIUIIIE KOMOIKOPM.

Hns mnposeneHHS MOPQOIOTIYHUX TOCIHI-
JDKEHB BIIOMpPAIN KPOB Bifl TIOPOCST JOCTITHOT i
KOHTPOJIBHOI TPYI 3 OpOITaIFHOTO CHHYCA BpaH-
ITi JTO TOJIBJI ¥ OTHOYACHO MPOBOIVITH KITIHITHHMA
omsi TBapuH. JlocipKeHHS KPOBi IPOBOIUIH JI0
MOYaTKy 3rOIOBYBaHHS IMPOOIOTHKA, a TaKOX Ha
30, 45 ta 60-y no0Oy BiJ OYATKy JIOCTiY.

Jns  BU3HAYCHHS CTaHy HecnenugiqHOro
KIITHHHOTO 3aXHCTy Y TOPOCST JOCIIIKYyBall
(aronuTapHy aKTUBHICTH JIeWkouuTiB 3a locre-
BuM B.C. (1950), mo rpyHTyeThCs Ha siBUII (a-
TOIIUTO3y — PeaKiii OpraHi3My, IO MPOSBIAETHCS
3MATHICTIO KIITHH-(AroUTIiB 3aXOILTIOBATA Ta
MIEPETPABIIIOBATH  UYXKOPiAHI MIKPOOPTaHI3MHU.
Sk TecT-MikpoO BHMKOPHCTOBYBAIM TOOOBY Mi-
kpoOHy kynsrypy E. Coli mrram PaccBer 165 iH-
cTUTyTy BerepuHapHoi meanumHd HAAHY. 3a
MOCTaHOBKM peakmii y mpobipky 3 0,2 mi rema-
puHizoBaHoi kposi momaBaiu 0,1 My craHmapTH-
30BaHOI 70 2 MIIpI/MII CycrieH3ii 1000BOT Kylib-
typu E. coli, crpymyBanu ta 30 xB iHKyOyBayn
y BoasHiN Oani 3a Temmeparypu 37 °C. I3 3aBu-
Cl KIITHH 1 MIKPOOPTaHi3MiB TOTyBaJld Ma3K{ Ha
MPEAMETHHX CKEIBISIX, BUCYIIYBaH, (QiKCyBau
Ta (apbyBanmu 3a PomanoBcrkuM-I'iM3a. Maszku
MOCTIDKYBAIHM ITiJT MIKPOCKOIIOM B IMEpCiHHIN
cucreMi, miapaxosysanu 100 HelTpodiniB, BU3Ha-
YaJu siKa iX KiabKicTh Oepe ydacTb y (aronurosi

Ta MiAPAXOBYBIM KUTBKICTh MOTIIMHCHUX HUMH
MiKpoOiB. 3aBHCh, SKa 3aJMIIWIACA y TPoOipI,
MIPOAOBXKYBaNH iHKyOyBatn BIpojoBx 90 xB (s
OIIIHIOBAHHA 3aBEpIICHOCTI (aronnuTosy) i 3HOBY
poOmII Ma3KH, SIKi MOTIM JOCTIHKyBalu i Mi-
KpPOCKOIIOM. SIK IMOKa3HHUKH (DaromuToly BH3HA4a-
mu (aronurapHy akTuBHICTH (DA) 3a KiUTBKICTIO
akTUBHEX JeikonuTiB 31 100 migpaxoBanux (%).
®aronmrapuuii iHgekce (PI) — 3a kinpkicTio daro-
[IATOBAaHUX MIKPOOHHUX TiJI, SIKa TIPUITAIa€ HA ONH
aKTUBHHM TICEBIOCO3MHO(DIT 1 XapaKTepusye Io-
IMHABHY 3/ATHICTh QarouTiB Ta (aronurapHe
qUCIo (KUTBKICTh ()arOIMTOBAHUX MIKPOOHUX TilT
Ha 100 migpaxoBaHUX IICEBIOCO3NHOMITIB).
BupaxoByBanm ¢aromurapre umciao (PY) i
(aromurapuwmii ingexc (PI) 3a popmynamu:
@I= k-cTb paronuTOBaHUX MiKpoOpraHizMmiB / DA;
@Y= k-cTb paronuroBaHux Mikpoopranizmis / 100.

BakrepunmnHy aKTHBHICTH CHPOBATKH KpOBI
BU3HaYaM He(eIoMeTprHIHUM MeToroM (CMHpHO-
Ba O.B., Ky3pmina T.O., 1966), mpuHITATI SIKOTO TIOJIS-
raey TOMY, III0 MiKpOOH BIIPOAOBK BU3HAYEHOT'O Yacy
MIIAI0ThCA M1l CHPOBaTKy KpPOBI 3a TeMIleparypu
37 °C. 3a Takux yMOB YHM cja0ia OakTepHIiaHa
Ilisl CHPOBAaTKM KPOBi, THM aKTHBHIIIE PO3MHOXKY-
FOTBCSL MIKpOOH, BifTaK 30UTBIIYETHCS KaJlaMyT-
HICTB 3aBHCI. SIK TECT-MIKpOO BUKOPHCTOBYBAIIH J0-
60y kynsTypy E. Coli ram Paccser 165 incTuTyTy
BetepuHapHoi memmimHd HAHY, a sk moxwBHE
cepenoBuIe — M siconienTonani Oynbiton (MIIb).
Hedemnomerpiro mpoBoamiz A0 Ta Micist 3-TOMMHHOL
THKyOAaIIii 32 TOTIOMOTO0 (hOTOCTIEKTPHIHOTO KOJIO-
pumetpa — Hedenomerpa PEK-56M 3 BukopucTan-
HSIM 3eJIeHOTO CBiTIodusTpa. KonTponem (y mapa-
JIETTFHOMY ITydIli CBiT:1a) OyB (hi310I0TIYHIN PO3UHH.
st o0urcieHs BUKOPHCTOBYBAIH 2 TOKA3HUKH —
orrryHy 1iIBHICTE MITb 3 KysbTypoto 1 cuposar-
KOO OfIpa3y MICIIs 3MIITyBaHHS J0 IHKYOyBaHHS Ta
ONITHYHY TYCTHHY Ti€i camoi 3aBHCI Mmicis 3 TonuH
THKyOAIlii B TEpMOCTATI, 8 TAKOX HACTYITHY (hOPMYITY:

BACK, % = 100 — (Orx, — Orz, / Ork,— Orx,) % 100,

ne Orz, — onTrYHa TyCTHHA I0CHTiIHOTO 3paska JI0

THKyOaTTii;

Ory, — onTrYHa ryCTHHA JIOCTIIHOTO 3pa3ka 4epes3
3 TomuHY 1HKYOAIIIT;

Ork, - ONTHYHA [YCTHHA KOHTPOJILHOIO 3pasKa /10
1HKyOarrii;

Ork, — onTh4Ha TyCTHHA KOHTPOJILHOTO 3paska 4epes
3 roauHA iHKYOAITii.

AHai3yI0uM aHi, Bpax0oBYyBaJIH, 110 Y IPOOipKax
3 JI0AaBaHHSIM OAaKTEPULIIHO aKTHBHOI CHPOBATKU
KPOBI ONTHYHA T'YCTHHA HE 3MIHIOEThCS 200 3HIKY-
€ThCsL, THMYAcoM 3a ciabkoi BACK ornrrudHa rycriHa
CEpEelOBHILA PI3KO 3POCTA€E 3aBASKH POSMHOKEHHIO
MiKpoOiB. ¥ mpobipkax KOHTPOIIO ONTHYHA T'YCTHHA
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MoyKe 3poctati y 3 i Oinblire pasiB. Y mpoOipkax, B
SIKI TOMAETHCS CHPOBATKA, BiI0YBAETHCSI 3aTPUMAHHS
POCTy MIKpOOpraHi3MiB, i ONTHYHA TYCTHHA Hapo-
CTae TUM MEHIIIE, YMM CHJIBHIIE BUPaKEHA IIS JTisl.
BuxopucroByBasm  1060BYy MIKpOOHY KYyJIBTYpY
E. coli mram Paccret 165 iHCTHTYTY BeTepuHapHOi
memmiman HAHY.

Jli30IIMMHY aKTHBHICTh CHPOBAarKH KpOBI BH-
3HaYaIM  (DOTOENEKTPOKOJIOPUMETPUYHAM METOZIOM,
TPUHLIAI SKOTO TPYHTYEThCS Ha BIACTHBOCTI JIi30-
MMy CHPOBATKH KPOBI CIIPHYMHATH JI3HUC OaKTepiit
Micrococcus  lysodeicticus. SIk TecT-MikpoO BHKO-
pHCTOBYBaM 1000BY KyIsTYpy Micrococcus Lysode-
icticus iram ATTC 9474 iHcTHTYTY BeTeprHapHOi Me-
maiman - HAHY. Hedenomerpito 3milicHroBad  3a
JIOTIOMOTOI0  (DOTOEJIEKTPHYHOIO KOJIOpUMeTpa-Hede-
nomerpa DEK-56M 3a nopxuan xroti 540 am. [Tokas-
HHUKH PEECTPYBAIM 32 IIKAJOI CBITIIONPOHHKHEHHS
npaBoro 6apabana. [Toka3HIKOM aKTHBHOCTI JTi301HMY
Oy/na BIJIHOCHA BEJIMYMHA, 110 JOPIBHIOE PI3HHUIN MK
BiJICOTKOM CBITJIONIPOHUKHEHHS MIKpPOOHO1 3aBHCI (BH-
3HAYaIM 32 YHCJIOBUMHU MOKA3HUKAMH) TICIS TOIWH-
HOI eKcro3umii y Tepmocrtari 3a temreparypu 37 °C
1 BIICOTKOM CBITJIOIPOHUKHEHHSI BUXIIHOT MiKpOOHOT
3aBuci (20 %, a6o 0,46-0,50 on. omt. TyCTHHN) 10 1H-
KyOyBaHHsL.

Otpumanmii mudpoBuii Marepian 00poOIeHO
CTaTUCTHYHO 32 JIOTIOMOT'O0 KOMIT FOTEPHOI Iporpa-
mu Microsoft Office Excel.

ExcriepuMenTaNbHI TOCTIKEHHS TPOBOIAIN
3 joTpuMaHHsIM eTnaHUX HOpM (Directive 86/609/
EEC) monoxenp €Bpomneiicbkoi KOHBEHIIi MpO
3axUCT 0e3XpeOeTHNX TBAapWH, SKi BHKOPUCTO-
BYIOTbCA JUIS €KCIIEPHMEHTIB Ta HAyKOBUX IIUIEH
(2005) Ta 3araJIbHUX €TUYHUX IPHUHIIHITIB €KCITe-
puMeHTiB Ha TBapuHax (2013).

PesyabraTn gocigxeHHs Ta iX 00roBopeH-
Ha. DaromurapHa cucteMa 3MAIHCHIOE OCHOBHY
3axXUCHY (QYHKIIiIO opraHiamy — ¢aromuros. Ju-
HaMIKy MOKa3HHKIB (aroluTapHOi JaHKH IMyHi-
TETY MOPOCST, 30KpeMa (arouuTapHOi aKTUBHOCTI

neiikonuTiB KpoBi (DPA), darounTapHoro iHAEKCY
(®I) Ta parouurapHoro uucna (OY) npencrasmne-
HO y Tabmumi 1.

daronurapHa aKTUBHICTh KPOBi y TBapuH SK
JOCIIIHOT, TaK 1 KOHTPOJIBHOT IPYII 3a TIEPioJT PO-
BEJICHHS JTOCTI/KeHb Majla TeHIEHIII0 O 301b-
menHs. OQHaK y AOCHIAHINA Ipymi IS TCHISHISA
Oysa BUpaxkeHa Oubil iHTeHCHBHO. Tak, daroiu-
TapHa aKTUBHICTb KPOBi MOPOCST AOCIiAHOI Ipy-
i Oyna nocroBipHo Buma Ha 30-y 100y Ha 5,8 %
(P<0,05), na 45 — na 7,8 % (P<0,01) Ta Hanpu-
KiHmi pocmigy — Ha 9,0 % (P<0,001), Hixk y KpoBi
OPOCAT KOHTPOJIBHOIL FPYyIIN.

daronuTapHUil 1HICKC, KU XapaKTEePHU3YeE
KUTBKICTh 3aXOIUIGHUX MiKpOOPTaHi3MiB OIHUM
AaKTHBHUM (HarouuToM, y TMOPOCAT JOCIiTHOL
rpymu OyB Oimemmm Ha 30-y moOy Ha 40,2 %
(P<0,05), na 45 — na 50,9 % (P<0,01) Ta wanpwu-
KiHmi gocminy —Ha 51,7 % (P<0,001), Hix y opo-
CAT KOHTPONBHOI rpynu. Lle cBiquuTh npo migBu-
IICHHS aKTUBHOCTI HelTpodiniB nepudepudanoi
KpOBI Ta iX MiICHJICHY 31aTHICTh JIO 3aXOILUICHHS 1
3HEUIKO/PKEHHS 1y>KOP1THUX areHTiB.

daronuTapHe YUCIIO, 10 BUPAXKAE KIIBKICTH
¢arouuToBaHUX MiKpoOHUX KiniTHH Ha 100 miapa-
XOBaHUX JICMKOLIUTIB, Y KPOBi OPOCAT JOCIiAHOT
rpymu Gya0 T0CTOBIpHO BHIIMM Ha 45-y o0y 1o-
cmiay Ha 25,2 % (P<0,05) ta va 60 — Ha 24,8 %
(P<0,01), mopiBHIOIOUHU 3 KOHTPOJILHOIO TPYIOIO.

BakrepuimiHa aKTUBHICTh CUPOBATKUA KPOBI Bi-
JOOpaka€e CTaH IHTErPOBAHMX i BIACTHBOCTEH MPOTH
YMOBHO-TIATOrCHHOI Ta ITATOTEHHOT MIKPO(JIOpH, sIKa
MOTpaIuIsiE B OpraHi3M TBapuH. [1i7 BITMBOM J1i30-
UMY MIKPOOPTaHi3MH KHUIIEYHUKY BHIIISIOTH
aJi TOBAaHTAKTHBHI CIIONYKH, SKi, TPOHHKAIOUH B
KpOB’STHE PYCIIO, CTUMYNIOIOTh IMYHHY CHCTEMY
MaKpOOpraHi3my.

JlnHaMiKy TOKa3HHKIB OaKTepUIIMITHOI aKTUB-
Hocti cupoBarku kpoBi (BACK) Ta mizormmHOI ak-
TtuBHOCTI cupoBarku kposi (JIACK) mpencraeneHo
Ha pucyHkax 1 Ta 2.

Tabnuus 1 — CTan KIITHHHOTO 3aXHCTY JefiKOLMTIB MOPOCHAT 3a 3rooByBaHHs NpodioTuka [IporexkTo-akTuB, M+m, n=5

Tepmin gociikeHb, Ai0
TTokazauk
o nocminy 30 45 60

darorurapHa 33.40+2.44 44.80+1,83* 48.00+1,76** 51,00£1,22%**
AKTUBHICTb, % 37,00+1,92 39,00+1,41 40,20+1,36 42,00£1,05
daronuTapHUin 0.85+0,09 1,43+0,15* 1,63+0,15%* 1,8240,07***
IHJIEKC, O] 0,93+0,08 1,02+0,06 1,08+0,06 1,20+0,07
@aronurapHe 2.,52+0,17 3.174+0.25 3.37+0.21%* 3.56+0,09**
YHUCII0, O]T 2,49+0,13 2,63+0,11 2,69+0,12 2,86+0,13

TMpumiTka: Hag PUCKOIO — IOCHIAHA IPYIIA, il PUCKOIO — KOHTPOJIBHA;

* P<0,05; ** P<0,01;***P<0,001, mopiBHIOIOYH 3 KOHTPOJILHOIO TPYIIOIO.
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Puc. 1. BakTepunuaHa aKTHBHICTb CHPOBATKH KPOBI MOPOCST MicCJIsl 3aCTOCYBAHHS
npodiotuka Iporexkro-akTus, %, M+m, n=5

25

30 noba

[o noyatky 45 pnoba

OOCTiAXeHb

O KoHTpornbHa rpyna

B [JocnigHa rpyna

60 noba

Puc. 2. Jli3ouuMHa aKTUBHICTh CHPOBATKH KPOBi IOPOCST IiCJIsI 3aCTOCYBAHHS
npodioTuxa IIporexkro-akTus, %, M+m, n=5

Ilepen MOCTaHOBKOIO MAOCTILY CTaTUCTHYHO
3HAUYIIOl PI3HUIIl B TIOKA3HUKAX OaKTEPUITHTHOT
Ta JI30IMMHOI aKTUBHOCTI CHPOBarKWA KpOBI JI0-
CIIITHUX 1 KOHTPOJILHHUX TBAapWH He BHsBIICHO. Ha-
Jami BcraHoBieHO moctymnose 3poctanHs BACK
i JIACK sk y KOHTpONBHIM, Tak 1 B JOCHiAHIH
rpynax teapuH. OmHaK y TBapuH, IS SIKHX 3a-
crocoByBaM 1pobiotuk [Iporekro-akTtuB, Oak-
TEpULIMIHA AaKTHBHICTH CHPOBATKH KpOBi Oyna
JIOCTOBIPHO BHIIOIO, HDK Yy TBAapWUH KOHTPOJIBHOL

rpymu Ha 8,13 % (P<0,05) ma 30-y moOy, Ha
8,97 % (P<0,05) —na 45 tana 12,10 % (P<0,01) —
Ha 60 106y nocimimkenb. Lle cBiTuuTh Mpo mo3u-
TUBHUHN BIUTMB mpoOioTuka [IpoTekro-akTHB Ha
3IaTHICTh CHPOBATKH KPOBI CIIPUYMHSATH 3aru-
0enp MiKpOOPraHi3MiB.

AHani3 TaHuxX AOCIHiKeHHs BIUIMBY Mpobio-
TuKa [IpoTeKTo-akTUB Ha J30LMMHY aKTHBHICTb
CHpPOBATKU KPOBI IOBOIIUTH, LIO il piBeHb OYB JOCTO-
BipHO BHIIIMM Y IOPOCAT AocHiaHoi rpynu Ha 3,57 %
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(P<0,05) na 45-y noby ta Ha 3,71 % (P<0,01) — Ha
60 100y JOCIiTKCHb.

BucHoBkH. AHaii3 JAHUX OOCHIIKEHL I0-
BiB, 1m0 MpoOioTuk [IpOTEKTO-aKTHB MO3UTHBHO
BIUIMBAB Ha aHTHICHHECTEUU(IYHUN IMyHITET
MOJIOJHSKY CBMHEHW Ha JTOPOIIyBaHHI, IO MPOSB-
Jsmocs 30UTbIIeHHSIM (DarouTapHOi aKTUBHOCTI,
3pOCTaHHAM KUTBKOCTI (DaroruTOBaHUX KIIITHH
TeCT-KyNIbTYypu £E.coli Ta TIOKa3HHKIB 1HJCKCIB
(aromuTo3y MpOTH IMOYATKOBUX ITOKA3HUKIB Ta
KOHTpOIIO. 3actocyBaHHs mpodOiotika Ilporek-
TO-akTUB YHponoBxK 30 Ai0 COpHsIo 3pOCTAaHHIO TT0-
Ka3HHKIB HecTIeU(IYHOI PE3UCTEHTHOCTI OpraHi3My
MOJIOTHSIKY CBHHEH 3aBIISKH TIIBUIICHHIO OaKTepH-
IIUTHOI Ta JT30IMMHOI aKTUBHOCTI CHPOBATKH KPOBI
TBapuH. L5 TeHaeHis 30epiranacs Brpoaosxk 30 10
TTICTIS 3aBEPIIICHHS 3TOIOBYBAHHS MTPOOIOTHKA.

3 MeTor Npo(diTaAKTHKK PO3NAAiB MUTYHKO-
BO-KHIIKOBOTO TPaKTy Ta IiJABHIICHHS CTaHy
MPUPOIHOI PE3UCTEHTHOCTI, 30epekeHocTi Ta
MPOAYKTUBHOCTI MOJIONHSAKY CBUHEH Ha AOPOIIy-
BaHHI PEKOMEHJOBAHO 3TOJIOBYBaTH MPOOIOTHK
[Mporekro-aktuB y 1031 2 T (2x10’KYO) Ha 10 kr
MacH Tija ogwH pa3 Ha no0y Bupomomx 30 mid 3
KOMOIKOpPMOM.
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Kierounas 3ammTa opraan3mMa nopocsit npu orbéme
M0J1 BJIMSIHHEM NMPOOHOTHKA

Bonpapenko JI.B.

NMMmyHHast cucteMa 00ecreYnBaeT IMOCTOSHCTBO roMe-
ocra3a opranusma. CoCTOSIHHE €CTeCTBEHHOH Pe3UCTEHTHO-
CTH OpraHH3Ma OIIPeNeIsIeTCs] KOMIUIEKCOM 3alllUTHBIX Me-
XaHM3MOB HeCIIeIM(HIECKOro Xapakrepa. B momnepxanun
MMMYHHUTETA aKTHBHO yJacCTBYIOT JTMMQOIMUTHI U (ParoIuThl.
JlumboruTel pacro3HAIOT AHTHIE€HBI ITATOTEHHBIX MHKpPO-
OpraHu3MoB, a ()aronuThl MONIOMIAIOT M Pa3pyLIAT CaMUX
BO30ynuTenel. B mepron oTheMa MOPOCAT OT CBUHOMATKH
Ha0JTIoaeTcsl CHIDKGHHE 3al[UTHBIX CHJI MX OpraHuisMma. B
9TOT NEPHOJ] CHIKACTCS €CTECTBEHHAs! PE3UCTEHTHOCTD Op-
raHu3Ma MOpOCST M3-3a CTPECCOBOM CUTyallUH, BBI3BAHHOM
HM3MEHEHUEM YCIOBHH COAEPXAHHSA, MEPEXOIOM Ha IIOJTHO-
paLMOHHBIE KOPMa U OTCYTCTBHEM CBHHOMATKH. MIMMyHHas
cycTeMa MOPOCAT MPH OTbEME OTHOCUTENBHO ci1adasi, Mo3To-
My HpH BO3ACHCTBHU JKOJIOTHMYECKUX M TEXHOJIOTMYECKUX
cTpecc-(pakTopoB OHM CTAHOBATCS BOCIPHUMYHBBEI K Pa3-
JTHYHBIM 3a0oneBaHusAM. Vcrionp3oBaHWE MPOOHOTHUYECKHX
MIPETapaToB CTUMYIHPYET aKTUBHOCTh IMMYHHOH CHCTEMBI,
NpEyNpekiaeT BOSHUKHOBEHHE CTPECCOB M MMMYHonedu-
mutoB. OJHUM M3 TakWX NMPOOHOTHKOB SIBISETCS HPOOHO-
THUK OTEYEeCTBEHHOro Ipou3BoxcTBa IIporexro-akTus. [Ipn
HCCIIEN0BaHUN BIUSHUS IpoOnotuka IIpoTekro-akTHB Ha
MOKa3aTelN HeCTIeNU(PHUIECKOH Pe3NCTEHTHOCTH OpraHU3Ma
MOJIOZIHSIKA CBMHEH Ha JOpAIIMBAaHUU y IOPOCAT OMBITHOMN
TPYNIBl OTMEYAIH yBeIHdeHHe OaKTEpHLUIHOM aKTHBHOC-
TH CBIBOPOTKHM KpoBH Ha 12,10 % (P <0,05) u nu3ouumHOM
aKTUBHOCTU — Ha 3,71 % 10 cpaBHEHHIO ¢ KOHTPOJIEM, UTO
CBUJIETENILCTBYET 00 aKTHBALINH 3AIUTHBIX CHJI OPTraHu3Ma 1
HapacTaHUH aJalTAI[OHHON CIIOCOOHOCTH.

Ba)kHBIM 3TanmoM HCCIEAOBaHUS BIMSHUS MPOOHOTHKA
IIpoTekTo-aKTUB HA COCTOSTHUE UMMYHHOM CHCTEMBI SIBIAETCS
omnpeneneHne GparonuTapHOi aKTUBHOCTH HEUTPODHIOB, (a-
TOLMTApHOTO MHJEKca U (haronuTapHoOro yucia. B omsrTHON
TPYIIIE ITOPOCAT, KOTOPBIM CKapMJHBaaH npoduotuk I[Ipo-
TEKTO-aKTHB, YCTAHOBJIEHO IIOBEIIIEHHE (DAaroOrUTapHON aK-
TUBHOCTH JelikorutoB Ha 9,0 % (P <0,001), parounrtaproro
nnpekca—Ha 51,7 % (P <0,001) u daromurapHoro uucna — Ha
24,8 % ( P <0,01) mo cpaBHEHHIO C KOHTPOJIBHOM TPYIITION.

Takum oOpasom, Ipu HnpUMeHeHHH npooduotuka I[Ipo-
TEKTO-aKTHB YBEIHYMBAIOTCS BCE IOKa3aTenn (aromurosa:
YBEIMYIHNBAETCS KOJMYECTBO (HaromuTOB, UX CIIOCOOHOCTB K
3aXBaTy MHKPOOPTaHM3MOB H II€peBapHMasi CIIOCOOHOCTS,
MOBBINIAETCS OaKTepHanbHass W JIM30LMMHAs aKTUBHOCTb
CBIBOPOTKH KPOBH, YTO IOJIOXKHMTEIBHO OTPaKAaeTCsl Ha UM-
MYHOOHOJIOTHYECKOl PeaKTHBHOCTH OpraHM3Ma IOPOCST B
MEepUOJI OThEMA.

KioueBsbie ciaoBa: mpobuotuk, arountos, Qaromm-
TapHBIH WHIEKC, (arouuTapHOe YHUCIO, (GaromurapHas ak-
TUBHOCTB JIEHKOIIUTOB, KIIETOYHBIIf UMMYHUTET, TIOPOCATA.
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The cell protection of weated pigs for probiotics

Bondarenko L.

The immune system is central to ensuring the
consistency of the body's homeostasis. The state of the body's
natural resistance is determined by a set of non-specific
protective mechanisms. Lymphocytes and phagocytes are
actively involved in maintaining immunity. Lymphocytes
recognize the antigens of pathogenic microorganisms, and
phagocytes absorb and destroy the pathogens themselves.
During the weaning of piglets from sows there is a decrease
in the protective forces of their body. During this period, the
natural resistance of the piglets is reduced due to the stressful
situation caused by changing conditions of confinement,
the transition to full feed and lack of sows. The immune
system of weaning pigs is relatively weak, so when exposed
to environmental and technological stressors, they become
susceptible to various diseases. The use of probiotic drugs
stimulates the activity of the immune system, prevents
stress and immunodeficiency. One of these probiotics is
the probiotic of domestic production Protecto-active. It w
observed the the influence of the probiotic Protecto-active
on the indices of nonspecific resistance of the young pigs

Copyright: Bounapenxko JI.B. © This is an open-access article distributed
under the terms of the Creative Commons Attribution License, which
permits unrestricted use, distribution, and reproduction in any medium,

organism to the growth. An increase in bactericidal activity
of blood serum by 12.10% (P <0.05) and lysozyme activity of
blood in the piglets of the experimental group was increased
by 3.71% compared to control, which indicates the activation
of the body's defenses and the increase in adaptive capacity.

An important step in the study of the influence of the
probiotic Protekto-active on the state of the immune system is
to determine the phagocytic activity of neutrophils, phagocytic
index and phagocytic number. In the experimental group of
piglets that were fed the probiotic Protecto-active, we found an
increase in leukocyte phagocytic activity by 9.0% (P <0.001),
a phagocytic index by 51.7% (P<0.001) and a phagocytic
number by 24.8% ( P <0.01) compared with the control group.

Thus, using a probiotic Protecto-active, all indicators of
phagocytosis increase: the number of phagocytes increases,
their ability to capture microorganisms and increases their
digestive capacity, it increases the bacterial and lysozyme
activity of blood serum, which is positively reflected in the
immunobiosity.

Key words: probiotic, phagocytosis, phagocytic index,
phagocytic number, phagocytic activity of leukocytes,
cellular immunity, piglets
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HaBeneno maHi AOCHIIKEHHS 31 BIUIMBY HAJMipHHX J03 BOXKHUX METAJIB,
a came Kanwmiro i [TnroMOymy, Ha opraHi3M MOJIOIHSKY CBHHEH. Baxki merann
3rOJIOBYBaJIM OKPEMO i CyMICHO, y 103aX, 110 NePEBUIIYIOTh IPAHUYHO JIOMYCTH-
Mi KoHIeHTpauii B kopmax y 10 i 20 pa3iB. YV Takuii cnocié 3Mozess0BaHo Mmpo-
1ec iHTOKCHKauii OionorivHoro 06’ekra (CBUHI) Ba)KKUMH METaJaMH, 110 MOXe
CTaTHUCh YHACIIOK 3a0pyaHEeHHs NOBKULIA. JIOCHiIKEHHS POBOIMIN 3 METOIO
BU3HAUCHHS HANPSIMY i CTyINeHs BIUIMBY BO)KKHX METAJB HA )KUBY Macy, Macy
BHYTPIILIHIX OpraHiB TBAPHH, CTYNiHb HAKOIIMYECHH y NMPOAYKIii CBHHApCTBa. 3a
JIOIIOMOTOIO CTaTUCTUYHOT 0OPOOKH OTPUMAHHX JAaHHX ITOOYAyBaIn MaTeMaTHYHi
MOJIEIi i BCTAHOBMIIM KOPENSAIIHHUIN 3B’ 130K MK TOCIIPKYBAaHUMHU YHHHUKAMHU.

BcTanoBiieHo, 0 Ba)KKi METaJIM MAlOTh CYTTE€BUH HEraTMBHUMH BIUIMB HA iH-
TEHCHUBHICTh POCTY TBapHH, i CHJa BIUIMBY 3pocTae i3 no3o010. lle miaTBepmkye
1 BUCOKHUI KOPEJSIIHHUIA 3B’ 530K MK IIMMH O3HAKAMHU — KOCQILI€HT KOPEsii
(r) cranoButs 0,854. Tax, »uBa Maca CBUHEH HANpPHKIHLI Kociiny sk y I, Tak iy
II cepisix 3a 1ii XeMOTOKCHKAHTIB 3MeHIIyBanacs Ha 5,5-14,8 % npotu KoHTpo-
nro. Cuiia BIUIMBY 3aJie)kaiia i BiJl caMoOro TOKCHHY. Tak, HallOUIbIIMI HeraTus-
HUit edekT croctepiranu 3a aii camoro Kaamiro Ta Kagmiro i [TmromOymy pazom.
Baxki Meranu Oiibllle HAKONMYYBAJIHCS B ITEYiHII 1 HUPKaX, HAMEHIIe — y M si-
3ax. [1oOymoBaHi piBHSIHHS perpecii T0BeJH, 0 TOJOBHHUMN BILIMB Ha 301bIICHHS
Bmicty Kaamiro i [ImromOymy B opraHax i M’sici Ma€ 3pOCTaHHS 03U Bi/IIOBiIHO-
ro eneMeHTa B kopmax. Bmict Kagwmiro B kopmax BruiBaB Ha BMicT [limomMOymy y
M’siCl — 31 301IBIICHHSAM HOro KOoHIeHTpauil, BMicT [limroMOymy y M’sici 3MeHIIry-
BaBcsi. OTpHUMaHi AaHi JOCIIDKEHb JaloTh YSBY IIPO HAIPSM 1 CTYMIiHb Jii BXKKUX
MeTalliB Ha GioyioriyHi 06’ekTH. MaremMaTn4Hi MOfeNi MOXYTh BUKOPUCTOBYBa-
THUCH VISl IPOTHO3YBaHHS BIUIMBY Ta CTYIECHS HAKOITMYEHHS XeMOTOKCHKAHTIB Yy
NpOAYKLii CBUHAPCTBA

Korouosi caoBa: [Tmombym, Kanmiit, npomykuisi cBUHAapCTBa, EKOLMIHUMA
BIUIMB, Mirpailisi KCCHOOI0THKIB, MAaTEMaTHYHI MOJICIT.

IocTtanoBka mpodaemu. JlocmimkeHHs OC-
TaHHIX POKIB CBiIYaTh MPO KPUTHYHUHN CTaH Ha-
BKOJIMIITHEOTO CEPEOBUINA, SKUH OOYMOBJICHHIA
301IBIIEHHSIM KUTBKOCTI Pi3HUX 3a0pyAHIOBAYiB y
nmoBkimi [1]. Cepen mux 3a0pyaHIOBaviB 0COOTH-
By TPYITy CTaHOBJIATH Bakki Metamu (Lunk, Kan-
Miid, Mepkypiit, [ImromOym Ta inmmi) [2]. Li kce-
HOOIOTHKH IIBHIKO MITPYIOTh Ta HAKOMTUYIYIOTHCS
B KOMIOHeHTax Oiocdepu (MOBITps, BoAa, TPYHT
— POCIHHU — TBApUHH), YCKIIAJHIOIOYH BUPOOHH-
IITBO EKOJIOTIYHO Oe3MeUHO0l CUIBCHKOTOCITONap-
cpKoi mpoaykii [3].

120

Bigomo, 110 310poB’s JIFOMUHU Oe3mocepe-
HBO 3aJIEXKUATH BiJ SKOCTI Ta €KOJOTTYHOI Oe3MeKu
Xap4OBUX MPOAYKTIB, TOMY II€ MUTAHHS MOTpelye
ocobnuBoi yBaru [4]. BuBueHHs MeXaHI3My BIUTH-
BY, IHTEHCUBHOCTI Mirpamii Xap4oBUMH JIaHITFOTa-
MU Ta MOIIYK CIIOCO0IB 3HMKEHHS BMICTY BasKKHX
MeTaliB y IPOAyKTaX TBAPWHHHUIITBA MAa€ BEIHKE
MpakTU9IHe 3Ha4eHH. e € akTyanpHuM i mig gac
BUPOOHUIITBA CBUHUHH.

AHani3 ocranHix gociimkeHb. OnHa 3 exo-
JIOT1YHUX MPOOIEeM JTFOACTBA — HEBIIMHHE 3POCTaH-
HSl BMICTY CITOJYK Ba)KKHX METANiB y TPYHTI, BOMII
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Ta arMocdepi iHIYCTpiaTbHO PO3BHHYTHX KpaiH
1 MicT [5, 6]. OCHOBHUM IKEpeIoM HaIXOIKEH-
HSl BAXKKHX METATIB y €KOCHCTEMH € TEXHOTEHHI
00’ €KTH: TIPOMHCIIOBI MIAMPUEMCTBA, TPAHCIIOPT,
MOJIITOHM TBEpAMX MOOYTOBUX BIAXOMIB Ta iHIII
[7]. Baxki mMeTany 34aTHI IOCTYTIOBO HAKOITHTY-
BaTHUCSI 3 JIAHKAMHU XapyOBOTO JIAHIIFOTa, BOIHOYAC
Hali0ibIIa KOHIIEHTPAIliSl CIIOCTEPITaTUMETHCS Y
KiHneBi# oro nmanmi [8]. Tak, y TBapuH, sKi cro-
KUBAIOTh 3a0pyIHEHI KOPMH, METaIN KOHIIEHTPY-
I0ThCS B OKPEMHX OpraHax, 1 JIIOMUHA, 110 BXHBAE
M’SICHI Ta MOJIOYHI TMPOAYKTH Bill HUX, OTPUMYE
301TBIIIEHY KOHIIEHTPAIIi0 IIUX eJIeMeHTiB [9].

Cepen OCHOBHHMX BKKHX METAIIiB HaHOUITBIIT
TOKCHYHUMH Ui opranizmy TBapuH € Cd Ta Pb.
Li ememMeHTH MalOTh BHpak€HY TOKCHYHICTh, Ha-
BITh 32 HAaWHWKUYNX KOHIIEHTparlii [10]. 3 kokHIM
poxoM koHmeHTpamist Kaamiro B rpyHTax, BiATak
y pi3HHX KopMmax 30inmbiryerscs Ha 0,2 % Ha pik.
ono ITmroMOymy, 11e OAMH i3 HANIOIINPEHIIIHX
1 BomHOYAC HeOE3MMeYHNX eJIeMEHTIB y TOKCHKOJIO-
T1YHOMY CE€HCi, 1OTO BHABISIOTH Y MIKPOKUTBKOC-
TAX Maibke moBcrogHo [11, 12]. ObunBa mi TOKCH-
KaHTH TyXe TOKCHYHi, BOHH OJOKYIOTH POOOTY
BOXITUBUX UIS KUTTEMISUTBHOCTI OpraHizMy ¢ep-
MEHTIB, MOIIKOKYIOTh POOOTY BHYTPIIIHIX Opra-
HiB [13], 3HHKYIOTh PE3UCTEHTHICTH OpPraHi3My 0
XBOp0O, HETaTWBHO BILTUBAIOTh HA CITAJIKOBICTH,
PYHHYIOTH €pUTPOLIUTH KpOBi [14].

V pasi HaOxOomKEHHS HAUIMIITKOBUX KiJTHKO-
creit Kanmiro i [ImromOymy B opraHizm mopymry-
€ThCSI OOMIH JESKMX E€CEHIlaJbHUX eJIEMEHTIB
(@epymy, Kynpymy, Cynsoypy, lony), 306imbury-
ethest BuBerieHHa Kanpmiro 1 @ocdopy i3 3anacis
Oprafi3My Ta 3HIKYETbCS MIITHICTH KicToK [15].

Baxxki MeTanu HEraTMBHO BILTMBAIOTH HA MPO-
IYKTHUBHICTh TBApPHH, 3MIHIOIOTH XIMIYHUH CKJIAJ,

Ta6mums 1 — Cxema gociixy

MTOKAa3HHUKH O10JIOTIYHOI IIHHOCTI 1 CaHITapHOI KO-
CT1 TIPOAYKITii TBAPMHHHUIITBA. Taka MPOIYKIIisS He-
TaTUBHO MTO3HAYAETHCS Ha 370pOB’1 HaceneHHs [ 14].

3 oMy Ha 1Ie, iCHyE€ HEOOXiTHICTh 3iHCHIO-
BaTH KOHTPOJIb BMICTy BaKKHX METaJIiB y Tpodid-
HUX JIAHIIOTax, 30KpeMa «KOPMH — TBAPHHA — ITPO-
IYKITisE TBAPUHHHITBA (M'SICO)» JUISI OTPUMAaHHS
€KOJIOTIYHO Oe3MeTHOT MPOAYKITIT IS CIIOYKHBaYa.

BaxmuBuMm € po3poOlieHHS MareMaTHYHUX
Mozeiell BMICTY BaXKKHX METAiB y TPOQIidHUX
JIAHITIOTaX, IO A€ 3MOTY Ha OCHOBI MTOKa3HUKIB
BMICTY BOXKHX METATIB Y OMHIN 3 JJAHOK (TPYHT,
KOPMH) JOCTOBIPHO IMPOTHO3YBATH iX KUTBKICTH Y
HACTYTHIHN (KOpMH, TPOAYKIIiSl TBAPUHHUIITBA).

Meta A0CHiIKeHHsI — BHUBYHATH CTYIiHBb
BIUTMBY KCEHOOIOTHKIB Ha MPOIYKTUBHI SKOCTI Ta
PpO3pOOUTH CIOCOOH MPOTHO3YBaHHS iX MIrpailii B
OpTraHi3M MOJIOJHSKY CBUHEH.

Marepiaa i metonu mgociaimkenHs. CTymiab
BBy Kaamiro ta [ImoMOyMy, a Takox Iporiec
OioreHHOi Mirpamii BaXKHX METAIB y CHCTEMI
«KOPMH — OpPTaHi3M CBUHEH — MPOIYKITis (M’ SICO)»
BHBYAJIM Yepe3 MOCTAHOBKY Ta MPOBEACHHS HAyKO-
BO-BUPOOHMUOTO Hociiay. Jociix BUKOHyBaIH Ha
KHYPIISIX-KacTparax BEIMKO1 01101 Topoan y Biri 3,5
micsmiB. [louarkoBa >kxuBa mMaca craHosmia 30 Kr.
3a MPWHIMIIOM Tap-aHajoriB Oymo chopmoBaHO
4 rpymm, 1o 10 romiB y koxkHii. [Tepmra rpyma Oya
KOHTpONBHOIO. Ilicns 15-mo6oBoro mMopiBHIEHO-
TO TIEPiOAY B PAIiOH CBUHEH IOCITITHAX TPYIT BBO-
JIVUTH COJIi BAKKUX METAJIiB (CyMICHO Ta OKPEMO),
30kpeMa Kanmiro ta [lLimroMOyMmy, B mo3ax, ski Te-
PEBHUIIYIOTH TPAHUIHO JOITYCTHMI KOHIICHTpAITii y
koMOikopMmax st cBuHeH y 10 pa3ziB, CTBOPIOIOYH
MOJIEJTh EKOITMIHOTO BIUTUBY (Tabm.1).

3a Takoro camoro cxemoro mpoBoxmid i I ce-
Pif0 TOCHTIKEHb, BOIHOUYAC 032 BAXKKUX METAIIIB

I'pyna | KinbkicTs romis | YMoBH focigy
[Migrororuwmii nepiox 15 xi6 (y I ra Il cepisix mocminis)
-v | 10 | OP (ocHoBHHII pamioH) (BMicT y kopmax Pb<5 mr/kr, Cd<0,4 mr/kr)
OcuosHuit epiox 138 ni6 (y I Ta Il cepisix mocmizis)
I cepis
I (xoHTpOIB) OP (Bmict y kopmax Pb<5 mr/kr, Cd<0,4 mr/kr)
I (mocmignHa) 10 OP-+Pb (10I'7IK)
I (mocmigna) OP+Cd (10T/IK)
IV (nocninna) OP+Pb (10IIK)+Cd (10TIK)
1I cepis
I (xonTpOIH) OP (Bmict y kopmax Pb<5 mr/kr, Cd<0,4 mr/kr)
II (mocninna) 10 OP+Pb (20I/IK)
III (mocmimHa) OP+Cd (20TIK)
IV (mocninHa) OP+Pb (20IIK)+Cd (20I'IK)

Ipumirka: OP — ocHOBHHMIA pallioH.
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TIePEBUIIyBajia TPAHIUYHO JOMYCTHUMI KOHIIEHTpa-
1ii y kombOikopmax s ceunei y 20 pasis. Tpusa-
JICTh OCHOBHOTO TIEPioy CTaHOBMIA K Y I, Tak i
y II cepisx mocmiaiB 138 mib.

Toniens mocnmigHuX TBapuH Oyia TPYIOBOIO,
JIBOPa30BO0. PaiioH 3a piBHEM EHEPTeTUIHOTO
KUBJIEHHS Ta MOXUBHIUMH PEYOBHHAMHM Bi/ITOBI-
JlaB yCTaHOBIEHUM HOopMmam. Bwmict Kammiro ta
[TmromOymy B xKoMmOikopmi He mepesuiryBas I /IK.
3 METOI HOCHIKEHHS IHTEHCUBHOCTI HAKOITH-
YeHHsI BAXKKMX METaNiB Y BHYTPIIIHIX OpraHax i
TKaHWHAX HAMPHKIHI TOCHiay OysIo IpoBEIeHO
KOHTPOJIBHHUN 3a0iii TBapHH, MO 3 TOJOBH 3 KOXK-
Hoi rpynu. Konnenrpamiro [TmromOymy i Kagmiro
B KOpMax Ta 610JI0TiYHOMY MaTepiaii BCTaHOBIIIO-
Balld HA aTOMHO-a0COpOIitHOMY CHEeKTpodoTO-
meTpi AAS-30 (HiMmeuuuna).

Hani pocnmimkeHs o0poOnmsiam MareMarH-
KO-CTaTHUCTUYHUMHU METOJaMH 13 3aCTOCYBaHHIM
nakeTiB nmpukiaagaux nporpam Excel-2010 (Mi-
crosoft) Ta Statistica-10 (Stat Soft Inc.) [16, 17].

IToGynoBy maremarnyHOI MOIET 3ayex-
Hocti Bmicty Kaamiro i [lmomMOymy y m’sici Ta
opraHax cBHHEW (Y) Bim 03M CHOXHUTHUX Bax-
KUX MeTaliB (X) 3MiHCHIOBAIN B MeXaXxX ITaKeTa
«Amnari3 maaux» nporpamu MS Excel-2010. Bu-
KOPHCTOBYBAJIHM IHCTPYMEHT «perpecis» Ta Mme-
TOA BiOOPYy HAWOUTBIT iH(pOPMATUBHUX 3MIHHHIX
(HaliBUIIMM 3HAUYCHHSIM Koe(irieHTa nerepmina-
1ii R, HaHWKIUM 3HAYCHHSIM PiBHS 3HAUYIIOCTI
3a DIIEpoM p,, 3a yMOBH 3HAYYIIOCTI yCiX HOTO
koe(imientis 3a CTBIONEHTOM Ha piBHI p, HE
6impm sk 0,05).

PesyabraTn aociigxeHHs: Ta 00roBopeH-
Hsl. [lix 9ac mMoCTaHOBKU TBapWH Ha BiATOIIBIIO
miacBUHKY K y I, Tak i Il cepisx mocmimkeHs 3a
JKUBOIO MAacO0 HE PI3HWIIUCS, MOCTOBIPHOI pi3-
HUIl MK CepiiMH TaKOoX BCTaHOBJEHO He OyIIo.
Hanpukiami mocminy pisHHIS y KB Maci Mix
KOHTPOJIBHOIO Ta JOCIIAHUMH TpyraMu Oyia Jo-
CTOBIPHOIO Y IBOX CEPisX MOCHiKeHb. Tak, )KuBa

maca tBapuH I, Il Ta IV mocmimnux rpyn y nep-
il cepii JocmiKeHHsS 3HM)KYBalIach, MOPIBHIO-
FOUH 3 KOHTPOJIeM, BiamoBinHo Ha 2,8 % (P>0,95),
5,5 (P=0,99) ta 4,4 % (P>0,99) (Tabm. 2).

VY npyriit cepii JOCIIIKSHB )KIBa Maca TBapUH
Yy JOCHITHUX TpyHax 3MEHITyBaJIach Ie OiIbIIe
Bix koHTpomto. Tak, kuBa maca Teapud 11, III, IV
Ta V pociigHux rpyn Oyjia MEHIOI0 MPOTH KOH-
TPOJBHOI TpynH BignosinHo Ha 5,7 % (P>0,999),
9,0 (£=0,999), 10,8 (P=0,999), 1,2 % (£=0,90).

Kopenstiitanii anami3 OTpUMaHUX JaHUX 3a J0-
MTOMOTOI0 THCTPYMEHTY «KOPEJIAIisD» JOBIB, IO MiX
JKMBOIO MAacOI0 TBAPUH Ta 3aCTOCOBAHUMH JI03aMHU
(moxazaukamu I 1 11 cepiit mocminiB) BaXKHX MeTa-
JB iCHy€ BHCOKHH KOPENALIHMHN 3B’S30K, Ha IO
BKa3ye 3HaueHHS KoedirienTa kopemsii 7=0,854.

3rogoByBanHa TBapuHaMm IlmromOymy 1 Kan-
MIO SIK CYMICHO, TaK i okpemo y mo3ax 10 ta 20
I'’IK mMano BmIMB Ha MOKAa3HUKHU >KUBOI MacH Ta
Macu BHYTPIIIHIX OpraHiB JOCTIIHUX TBapHH.
Kinmesa xuBa Maca BiIromiBeIbHUX CBHHEH SIK Y
I, Tak iy Il cepisix mocmifiB 3a 1ii BaXKKUX METAaJIiB
3MeHIryBaiachk Ha 5,4—14,8 % TpoTH KOHTPOITIO,
BOJIHOYAC HAWOUTBIINI HeraTuBHUH edekT OyB y
tBapuH Il gochimnoi rpymu y I cepii Ta IV mo-
cmigaoi rpymu y 1l cepii mocmiis.

OTxe, OTpUMaHi JaHi CBiI4aTh, MO 31 301Tb-
MIEHHSIM J03W BaXXKMX METAJIB iX HEraTUuBHUMI
BIUIMB HA JKMBY Macy TBapuH 3poctae. lle min-
TBEPIDKYE 1 BUCOKHIA KOPEIAMIMHNNA 3B’ 30K MiXK
IMMH O3HAaKaMH — KoedimieHT kopessmii (r) cTa-
HoBUTH 0,854.

Amnani3 BBy KamMiro i [TimromOymy Ha Macy
BHYTPIIIHIX OpPTaHiB JIOBIB, 0 MIX /03010 BaXK-
KHX METaJIiB 1 MacOI0 HUPOK, ITEYiHKH 1 CEIe31HKU
CKJTaJTach CKJIaJHa 3aJIeXKHICTh, OCKIIbKH 31 30171b-
MIEHHSM JI03W B JICAKUX BHUIAIKaX BiOyBasIoCh
3MCHIIICHHS, a B ICSIKUX 301IBIIICHHSI MacH ITUX Op-
rais. 3B’s30K MK [[UMH O3HAaKaMH MaB CJIaOKHii
1 HallMEeHINI CTYyMiHb (IyXe cIaOKy KOpENAIio
CIIOCTEpirajay MiX /0300 TOKCHKAHTIB 1 Macoro

Tabmuus 2 — ’KuBa Maca Ta Maca BHYTPIlIHIX opraHiB TBapuH HANPHUKIHII AocJiay 3a Ail BaXKKNX MeTaiB

(y % 0 OKa3HUKA KOHTPOJIBHOI IPyIIH)

Tpymn Koedimient
[Toxa3Hukn Kopensii, 7
I I it v P,
97.2! 94.5 95.6
JKusa maca 100 943 90.9 89.2 0,854
. 99.5 97.5 98.9
TTeuinka 100 111 2.1 114.6 -0,034
91.9 86.3 90,
Hupxku 100 1016 99.8 83.1 0,348
. 96.1 93.7 89.8
Cenesinka 100 18,2 92.2 102.8 -0,213

TMpumirka: ' - y yncniBHuKy HaBeneHo aaui I cepii gociimkenp, a y 3aiimenunky — II cepii qoCIimKeHb.
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HUPOK (7>>0,4), my>ke cmadKy Bil’eMHY KOPETIAIIi0
— myist Mmacw iedinkd (7>0,03) 1 cenesinku (7>0,2)).
OTXe, CTBEpIKYBATH, 110 301IbIIIeHAS 103U Kaz-
Mifo 1 [lmroMOymMy y kKopMax TBapWH MPU3BOIHUTH
0 3MEHIIEHHS a00 30UIBIIECHHS Mach IEYIHKH,
HUPOK 1 CeNle3iHKH, He MOXKHA. 3MEHIIICHHS JKUBOT
Macy Ta MacH BHYTPIITHIX OpraHiB TBapuH 3a Iii
BaXKMX METaJIiB MOKHA ITOSICHUTH MEXaHI3MOM Jii
TOKCHKAHTIB, 30KpeMa 3MEHIIEHHSIM aKTHBHOCTI
(hepMeHTIB, Y TOMY YHCII IUTYHKOBO-KHIITKOBO-
TO TPaKTy, BIUIABOM Ha IEPETPABHICTH 1 OOMiH
MTO)KUBHUX PEUOBHH. 3POCTAHHS MacH TICUIHKH,
HUPOK, cene3inku y Il cepil mocminis, mopsm 3i
3MCHIIICHHSM WX TIOKa3HUKIB y I cepii, MoxHa
MTOSICHUTH aKTHUBI3aIli€l0 poOOTH ITUX OpraHiB-fe-
TOKCHKAHTIB B OpTaHi3Mi 31 3pocTaHHsIM a03H. Lle
MIATBEPIKYETHCS 1 XapaKTepoOM PO3MOILTY BaXK-
KHX METaJIiB y BHYTPIIIHIX OpTraHax.

JlocmimkeHHs BHYTPIITHIX OpPTaHiB Ha BMICT Y
Hux [ImoMOymy 1 Kagmito moBeno, mo HaliOIbIIIe
Il METaJIM HAKOIMIYBAJINCh Y HUPKAX Ta TIEUiHIII
1 mentIe (y IMOCTIIOBHOCTI) Y CETIE31HII Ta M 33X
(Tabm. 3).

[omo Kammiro, HaitO1TbIIIa HOTO KOHIICHTpAITis
Oyna y Hupkax i meuinmi TBapuH 11 1 IV mocmimaux

TpyT, HaliMeHmma — y M’si3ax Ak y I, Tak 1 y II ce-
pisSiX gociiniB. 3HAYHUM TaKoX OyJI0 HAKOMTHMYEHHS
Kammiro y cenesinmi OCHiJHUX TBAPUH, OCOOIHBO
y tBapuH IV rpynu, ae Kamgmiii i [LimiomGym 3romo-
ByBaJH cyMicHO. 3i 30inbmenusam no3u (Il cepis)
HakonmueHHs Kanmiro B opranax csuneii [V rpynn
Oyio HafOLTPIIMM, TTOPIBHIOIOYH 3 TBAPHHAMH 1H-
IIUX AOCTIMHUX TPy, K s I, Tak i muis 11 cepiid.

3a cymicHOI 1ii TOKCHKAHTIB HAKOITMYCHHS
[IromOyMy B HUpKax, EUiHIl, CENIe31HIIl Ta M 5-
ci OyJa0 MEHIIHMM, MOPIBHIOIOYH 3 MOKa3HUKaAMHU
II rpynm (Ha siki BrumBaB e [Imom6ym). Oco-
omuBo momiTHUM T1e Oyio v II cepii mocmiai, 1m0
MOJKE ITOSICHIOBATHUCH AaHTArOHICTUYHOIO J1€I0 MIXK
Kammiem Ta I[lmromOymom 1 mepepo3momisioM, y
3B’SI3KY 3 IIUM, KCEHOOI0THKIB y OpraHi3mi.

Kopensmiiauii aHami3 HaBeIEHUX JaHUX JO-
BiB BUCOKY CHITY 3B’SI3Ky MDK 103010 Ba)KKHX Me-
tajiB Ta BMictoM Kaamiro y m’sci (7=0,781), au-
pkax (r=0,765) i cenesinmi (r=0,842). Cepenniit
1 cmaOKuii CTaTUCTHYHUH 3B 30K CIIOCTEpIraBcs
MIDXK 03010 TOKCHMKAHTIB 1 BMicToM Kaamiro B me-
ginti (#=0,534).

Hakormyenns i po3noain 1LmoMGymy y BHY-
TPIMIHIX OpraHax i TKAaHMHAX TBapWH IOCIITHHIX

Tabnuus 3 — BmicT BasKKHX MeTaJliB y M’sici Ta BHYTPIiLIHIX opraHax A0C/IiTHMX TBapUH, MI/KT

KOpeJsii, 7

I'pymna M'sico [Teuinka Hupku Cenesinka
Kammiit
I 0,04+0,01! 0,22+0.01 0.7440,09 0,16+0.,01
0,041+0,01 0,23+0,02 0,75+0,04 0,18+0,02
n 0.04+0.01 0,25+0.01 0.7740,06 0,17+0,04
0,042+0,01 0,29+0,02 0,7840,07*** 0,2+0,02
0,08+0,01*** 2,91£0,05%** 25,32+0,01*** 0,55£0,01***
- 0,100,071 *** 3,91+40, [ #** 30,78+0,94*** 0,57+0,02%**
v 0,09+0.04** 2,98+0,02%** 23,02+0,14*** 0,81£0,01***
0,16+0,03* 4,4440,11%** 36,6+3,38%** 2,92+0,02%**
Koedimient
0,781 0,534 0,765 0,842
KOpeJsiLii, 7
[TmromMGym
| 0,47+0,02 0,58+0.01 0,74+0,03 0,484+0,02
0,43+0,01 0,57+0,08 0,79+0,03 0,46+0,03
n 0,63+0,01** 1,04+0,07** 0.,91+0,02** 1,940,171 ***
0,96+0,01*** 5,36+0,24%** 2,59+0,02%*** 2,06+0,03***
I 0,41+0,03* 0,67+0,02* 0.,9+0,04* 0,46+0,02
0,41+0,03 0,61+0,07 0,84+0,09 0,41+0,02
v 0.63+0,02** 0.9140,01*** 1,054+0,03** 1,05+0,09**
0,76+0,02%** 4,01+0,16*** 3,14+0,08%** 1,09+0,04***
Koedimient
0,741 0,861 0,766 0,989

!~y uncniBHuKy HaBeneHo aaxi I cepii gocmimkens, a y 3aiimenuuky — I cepii qociipkeHs.

Mpumitka: ***- P>0,999, ** - P>0,99, * - P>0,95.
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rpyn BimOyBasncs HepiBHOMIpHO. Tak, HanWOinb-
IV HOTO BMICT CITOCTEPITay y MediHIli, HUpPKax
i cemesinmi tBapuH Il i IV gocmimgaux rpym, 10
MOYKHa TIOSICHUTH HAIPY)KEHOI0 POOOTOI0 IHX
OpraHiB y Tpolieci iHTOKCHKAIIl OpraHi3My BaXK-
KMUMH MeTajaMH. 31 30UTBbIICHHSIM 03U CTYIiHb
Hakonu4eHHs [ImomMOyMy y BHYTpIIIHIX OpraHax
3HAYHO 3POCTaB. BHCOKWI CTAaTUCTHUYHUMN 3B’ I30K
CriocTepiraiay Mik IIOKa3HUKOM JTO3M Ba)KKHX Me-
TamiB Ta BMicToM [lmoMOymy y m’sici (=0,741),
neuinmi (7=0,861), aupkax (#=0,766).

Ycranosneno, 1o Kanmili HaiiOlablie Hako-
MUYyBaBcA y HApKax, a [lmromMOym — y mewinmi i
cenesinmi. CTaTUCTUYHUN aHATI3 OTPUMaHUX JTa-
HUX JIOBIB, III0 PiBE€Hb BMICTY Ba)XKHX METANTIB Y
KOpMax 3HaYHO BIUIMBA€ Ha BMicT Kaamiro y m’s-
Ci, HUpPKaX Ta CEJE3iHIl, M0 MiATBEPIKYETHCA
koedimieHTamMu Kopessmii: Biamosimao 7=0,781,
r=0,765, 1r=0,842. Cepenniii KopensAIiiHANA
3B’SI30K CIIOCTEPIraal MiX JO3010 TOKCHKAHTIB i
BMmictoM Kaawmito B meuinti (=0,534). 36inpmeH-
Hs BmicTy [lmromMOymy B KOpMax CyTTEBO BILIH-
BaJI0O Ha MOTO KOHIEHTPALIIO y JTOCIHIKYBaHUX
opraHax, IO MiATBEPPKYBajOCs BHUCOKHMH KO-
edimienTamMmu Kopemrii: y cenesinmi (7=0,989),
m’sict (7=0,741), meuinmi (+=0,861) Ta HHEpKax
(=0,766).

IIpoBenenwmii anami3 miarBepmKye, mo Kan-
Miit 1 [ImoMOym OinbIlie BIUTMBAIOTH Ha HUPKH i
nevinKy. BomHodac 3MiHA BigOyBajucs SIK 3a Ma-
COI0, TaK 1 32 HAKONMMYEHHAM TOKCHKAHTIB HUMHU.
Yce 11e BKazye Ha Te, IO caMe IIi OpTaHu € Millle-
HSMH i1 BaKKHUX METAJIB.

Ilix wac moOymoBM MaTeMaTUYHOI MOJENi 3a-
nexxHocTi Bmicty Kaawmiro 1 [lmromOymy y m’sici
Ta OpraHax CBUHEH (ITO3HAYCHOI K Y) JOCIITHUX
TPy 3aJI€KHO BiJ 03U CIIOKUTHX BAXKHUX METa-
JiB, BMIcT unctoro Kammito B kopMi (TOOTO 103Y)

no3HauyMIM sk X, a BMICT yucroro IlimomOymy
— X,. IloOGyoBy Mozeni 31iMCHIOBANIM Y TIPOrpami
MS Excel-2010 3a monoMororo iHCTPYMEHTY «pe-
rpecish B MeKax IMmakera «AHam3 maHux». Boj-
HOYAC 3aCTOCOBYBAJIM METOJ BiIOOPY HAWOLIBII
1H()OPMATHBHUX 3MIHHUX (HAWBUIIIMMH 3HAYCHHS -
MU Koe(imieHTa meTepMinarii R’ yCcboro piBHAHHS
perpecii Ta HAWHIWKIAM 3HAYCHHSIM PiBHS 3HAUY-
IIOCTI 1BOTO piBHsAHHA 32 Pimepom P, 3a yMOBH
3HAYYIMIOCTI yCiX Horo koedirieHTiB 3a CThIONCH-
TOM Ha piBHI He OuThmI K P<0,05). PiBHSHHS pe-
rpecii Mao HACTYITHUN 3arajJbHUN BUTIIS!

Y = ao + alle + alez + alzXlz + a22X22’

TOOTO y BUIVIAAI TOJIIHOMA 2-TO CTYTICHS 3a ITI0-
kasaukamu X, 1 X,. Iix yac moOyaosu piBHAHb
perpecii Oyio BigkuHyTO maHi gt V rpymu I i 11
cepiit BUTIpOoOYBaHb, OCKUIBKH Pa30oM 3 BAKKAMU
MeTajlaM{ PaIlioHu I IIAX TPYH IiIACBUHKIB Mi-
CTHJIM aHTUTOKCHYHY POCIIMHHY J100aBKY. PiBHSH-
HSA perpecii I 3aJIe)KHOCTI MK yMicToMm Kammito
i [IrromMOyMy B KOpMax i CTYIIEHEM HaKOITHUCHHS
iX y opranax i TKaHHHaX JAOCIITHUX TBapUH HaBE-
JeHo y Tabmuii 4.

3a ganuMu TaOmuIl 3 yci piBHAHHS perpecii
(hakTHIHO 3BENUCS A0 PIBHSHB MapHOi JIHIHHOI
perpecii (okpiM 1-ro piBHSHHS JTiHIHHOT MHOXWH-
HOi perpecii 3a nokasuukamu X, i X)). ['onosunii
BIUIMB Ha 30umbmeHHs BMicTy Kammiro 1 Ilirom-
OyMy y TKaHMHaX IiJCBUHKIB Ma€ 30UIbIICHHS
JIO3U [IUX €JIEMEHTIB Y KopMax. 3TiAHO 3 MepIInM
piBHSHHSAM perpecii Ha BMicT [ImromMOymy y m’s-
ci BIIMBae 1 KoHIeHTpamiss Kamamito B Kopmax
— 31 301IBUICHHAM HOro KOHUEHTpamii X, BMICT
[TmroMOyMy y M’sici 3MeHITy€eThesl (To0TO Kammiit
BHTICHSIE HOTO).

Yci piBHSHHA € mocToBipHMME 3a Dimepom
(p;<0,05) 3 BUCOKMMHU 3HAYECHHAMH KOE(DILIEHTIB

Tabnunst 4 — Mogeai 3ane:xxknocti BMicty Kaamiro Ta [LnioM0ymy y TKaHMHAX MIACBUMHKIB Bill 1034 BajKKHX MeTaJIiB

y KopMax
OpraHu Ta TKAaHUHH PiBHsiHHS perpecii R’ >p,
Kanmiit
M’sico Y =10,00819X, 0,77 0,003
IMeuinka Y=10481X, 0,97 0,000004
Hupku Y =3896X, 0,97 0,000006
Cenesinka Y=0178 X, 0,70 0,0066
[TrromMGym
M’sico Y'=0,0119X,- 0,000437X, 0,93 0,0009
ITeuinka Y =0,0354X, 0,90 0,0002
Hupku Y =10,0235X, 0,88 0,0004
Cenesinka Y=0,0159X%, 0,80 0,0018
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JleTepMiHalii, ToMy MOXYTb OyTH 3acTOCOBaHI
JUTst TporHo3yBaHHs BMicTy Kagmito 1 [LimroMGymy
y M’dCi Ta BHYTPIIIHIX OpraHax.

BucnoBku. 1. BcranosieHo, mo 3a ail Bax-
kux MeTaniB y gozax 10 Ta 20 I'IK BigOyBamoch
3MCHIIICHHS JKWBOI MacH TBapWH HAIPHKIHII JT0-
criny y mexax 5,4-14,8 %, BomHOwWac CTymiHb
BIUTMBY 3pocTaB i3 fo3010 (=0,854) ta 3amexan
BiJI caMoro MeTaiy i BUIy Ail. 3a Jii BAKKUX Me-
TaJiB BiAMiYalIH 3MiHM y Maci BHYTpIIIHIX opra-
HiB, 0COOMBO 3HAYYIINM OyII0 301JIBIIIEHHS MacH
neuinku y I cepii mocmimi (Bix 11,1 mo 14 ,6 %
MIPOTH KOHTPOITIO).

2. BusBneHo, 1m0 HaWOiIBIIe BaXkKi MeTa-
U HakomuuyBanucs y mewinmi (y mexax 1,04—
5,36 wmr/kr) ta mupkax (0,77-39,59 wmr/kr), a
HaviMmenme — y M sax (0,04-0,96 wmr/xr). 3i
30UTBIIIEHHSM JI03W TOKCHKAHTIB 3pocTayia i iX
KOHIICHTpAIlisl y M’SCi, HUPKaX, CEJIe3iHIli, II0
MIATBEPKYBAIIOCS  CHIIBHUM  KOPEISALIHHUM
3B’ s3k0M (7>0,7). CepenHiif 1 cmaOkuii Kopesi-
MIHHAA 3B 30K CIIOCTEPITaand MiXK JO3010 TOKCH-
KaHTiB 1 BMicToM Kaamiro B mewinmi (#=0,534). Y
Tpymax, 1e TBApUHAM 3TOI0BYBaJIM BaKKi METalll
CYMICHO, BiIMiUajy 3MiHy XapakTepy HaKOIUIeH-
HSI TOKCHHIB, IO ITOB’SI3aHO 3 aHTAarOHICTUYHOIO
nieto Kammiro 1 [LmromOymy Mix co6oro.

3. IloGynoBaHO MaTeMaTHYHI MOZEIi 3aIexkK-
HOCTI CTyIeHSI HAKOTTMYCHHS TOKCHHIB y OpraHax
1 TKAaHWHAX TOCITIDKYBAaHUX TBApWH 3aJIC)KHO Bill
no3u Kammiro 1 [IimomOyMy B kKOpMax Ta BHIY [ii.
Orpumani piBHHHS € 10cTOBIpHUMH (p,<0,05) 3
BHCOKHMH 3HAYCHHSIM KoedillieHTa JeTepMiHaIlii,
TOMY MOXKYTh OYTH 3aCTOCOBaHi 3 METOIO IIPOTHO-
3yBaHHS BIUIMBY XEMOTOKCHKAHTIB Ha OpraHi3M
TBap¥H Ta HAKOMIMYCHHA Y TIPOIYKI[ii CBHHAPCTBA.
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MaremaTnyeckass MoJe/b IPOrHO3MPOBAHUSI HAKO-
IJICHUS TSKeJIbIX METAJUIOB B IPOAYKIMY CBHHOBOACTBA

Yana A.C., Yaasiii A.U., Haropusbrii C.A.

W3ydeHo BIHsHUE MOBBINICHHBIX JI03 TSKENBIX METal-
noB, a nMeHHO Kagmus u [lmromOyma, Ha OpraHU3M MOJIOA-
HsiKa cBuHEN. Tspkenble MeTalulbl CKapMIIMBAIU OTACIBHO U
COBMECTHO, B [103aX, NPEBBIIIAIONIUX MPEIEILHO TOIYyCTH-
MBI KOHLIeHTpauuy B kopmax B 10 u 20 pa3. Takum o6pazom,
CMOJIETIMPOBAaH IIPOIECC HHTOKCHKAIUH OHOJIOTHIECKOro
00BeKTa (CBUHBH) TSDKEIBIMH METaJUIaMH, YTO MOXKET Mpo-
WU30MTH B pe3ynbTaTe 3arpsa3HeHus: OKpyskaroliei cpensl. Mc-
ClIeI0BaHUSI IPOBOAMIIH C LETIBIO OMPEEICHNs HallpaBIeHUS
N CTCIICHU BIIMAHUS TAXKEIIBIX METAJUIOB Ha JXUBYIO Maccey,
Maccy BHYTPEHHUX OPraHOB JKUBOTHBIX, CTEIIEHb HAKOILIE-
HUS B IPOAYKINH CBHHOBOACTBA. CrarHcTHYecKas 00paboT-
Ka MOJTyYEeHHBIX JaHHBIX TO3BOJIIIA TIOCTPOUTH MaTeMaTHIe-
CKHE MOJENN U yCTAHOBUTH KOPPETALHOHHYIO CBSI3b MEXIY
H3y4aeMbIMHU (paKTOpaMu.

YCTaHOBNEHO, YTO TSKENble METaIbl HMMEIOT Cylle-
CTBEHHOE HEraTUBHOE BIMSHUE Ha HHTEHCUBHOCTb pOCTa
JKUBOTHBIX, U CHJIa BO3JeiCTBUS BO3pacTaeT ¢ J030i. DTO
TIOATBEP>KIAET W BBICOKAS KOPPEISAIMOHHAS CBS3b MEXKIY
9THMH NPU3HAKAMH — K03()OUIMEHT KOppesuu (r) cOCTaB-
et 0,854. Tak, »xuBas Macca CBHHEHW B KOHIIE OIIBITA Kak
B | Tak u B Il cepusax ucciaenoBaHuid oA JEHCTBUEM XEMO-
TOKCHKAHTOB yMEHbLIaJach Ha 5,5-14,8 % 1o cpaBHeHHIO C
koHTponeM. Cuia BO3eHCTBYA 3aBHCENa U OT CAMOI'0 TOKCH-
Ha. Tak, HanOONBIINI HETATUBHEIN (P PEeKT HAOIOmAICs KaK
oz aeictBueM ogHoro Kagmus, Tak u Kagmus u [ImromOyma
BMecTe. Tspkernble MeTabl B OOJIbIIEH CTENIEHN HaKallIuBa-
JIMCh B NICYCHHU H IMOYKAX, MCHBIIIC BCCTO — B MBbIIIIAX. ITo-
CTPOCHHBIC YPaBHEHUsI PErpecCcUM 10Ka3aiH, 4YTO INIaBHOE
BIIMSIHUE HA yBelIndeHue conepkanust Kaamus u [IimomOyma
B OpraHax M MsACe HMEeT yBEINUCHUE J03BI COOTBETCTBYIO-
mero aneMenTa B kopmax. Coxepxanne Kaamus B xopMax
OKa3bIBAJIO BIMSHME Ha cofepkanue [lmomOyma B Msice — ¢
YBEJIMUYCHHEM €ro KOHLEHTpaluu, copepkanue [lImromOyma
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B MsAce yMeHblIanoch. IlomyueHHbIe JaHHbIE HCCIEA0Ba-
HUH JarT MpEACTaBJICHUE O HaAIpaBJICHUHW U CTCIICHU BO3-
JEWCTBUS TSDKEIIBIX METaJUIOB Ha OHUOJIOTHYECKHE OOBEKTEHI.
Maremarudeckiue MOJEIH MOTYT HCIIONIb30BaThCs JUIS MPO-
THO3UPOBAHMS BIMSHUS M CTETNICHN HAKOIUICHUS XEMOTOKCH-
KaHTHB B IPOAYKILMN CBUHOBO/CTBA.

KiroueBbie caoBa: IlmomOym, Kammuii, mpomykius
CBUHOBO/ICTBA, 3KOLUJHOE BO3AECUCTBHE, MUTpAIUsi KCEHO-
OHMOTHKOB, MAaTEMaTUUECKHE MOJICIIN.

The mathematical model for forecasting the accumu-
lation of heavy metals in pig production

Chala O., Chaly O., Nagorny S.

The results of research represent the impact of extensive
doses of heavy metals such as lead and cadmium in store pigs
bodies. Heavy metals were fed jointly and individually in the
doses exceeding the maximum allowable concentrations in
the fodder by 10 and 20 times. Therefore, the process of in-
toxication of the biological object (a swine) by heavy metals
is modeled in a way similar to that, which might occur as the
result of environmental pollution. The study was performed
in order to determine the targets and the extent of the impact
of heavy metals exerted upon the body weight, weight of in-
ner parts of the animal body, and the incorporation rate of
heavy metals in the swine breeding products. Statistical pro-
cessing of the obtained data allowed developing mathemat-
ical models and determining the correlational relationships
between the aspects under investigation.

Copyright: Hana O.C., Yanwmii O.1., Haropauit C.A. © This is an open-
access article distributed under the terms of the Creative Commons
Attribution License, which permits unrestricted use, distribution, and E

It is determined that heavy metals exert an essential neg-
ative impact upon the rate of animal growth and the power
of influence increases with the dose. It is also confirmed by
a high value of correlational relationship between these pa-
rameters (the correlation coefficient (r) is 0.854). Thus, the
body weight of swine during the latter of I-II stagesdecreased
by 5.5 to 14.8% as it was compared to the control under the
influence of hemotoxic substances. The extent of the impact
was also dependent upon the toxin itself. Thus, the largest
negative effect was observed both under the impact of cad-
mium only and of cadmium and lead taken together. The
highest accumulation of heavy metals was observed in the
liver and kidneys, whereas the lowest — in the muscles. The
built regression equations showed that increasing of the dose
of the relevant element in the fodder exerted the main impact
on concentration of cadmium and lead in the body and meat.
The content of cadmium in the fodder exerted an impact
upon concentration of lead in the meat — with the increase
of cadmium concentration the content of lead in the meat
decreased. The results of the studies provide an overview of
the targets and the extent of the impact exerted by heavy met-
als upon biological objects. The mathematical models may
be used for prediction of the impact and the incorporation
rate value of the hemotoxic substances in the swine breeding
products.

Key words: lead, cadmium, swine breeding products,
ecocide environmental impact, migration of xenobiotic,
mathematical model.
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V crarTi BUCBITIICHO 0COOIMBOCTI BUPOOHHIITBA BEPIIKOBOTO Maciia METO-
JIoM 30MBaHHs BEpIIKiB Ta erany BuposamkeHHs cucteMd HACCP y Bupo6Hu-
LITBI MacJia.

Po3misiHyTO miAroTOBYI KPOKHM Ta NPUHLHUIM CUCTEMH, IO BUKOPHCTOBY-
10ThCs 32 po3podienns wiany HACCP. s orpuMaHHs 6€31eYHOro Ta IKiCHOTO
MPOAYKTY OYyJI0 po3po0iicHO MPOQIIAKTUYHUH MiXi]l, B OCHOBY SIKOTO MOKJIaJIe-
HO aHaJi3 KPUTUYHHUX KOHTPOJIBHUX TOYOK IJIs 3armoOiraHus rnpodiemaM 6e3-
MEYHOCT] TOTOBOTO MPOAYKTY. 3 Ii€I0 METOI0 BUKOPHCTOBYBAJIM HACTAHOBHU Ta
peKoMeHalii, rapMOHi30BaHi 3 MDKHAPOIHUMH JeP>KaBHUMH CTaHJapTaMU.

3a aHaJizy METOly BUPOOHHMIITBA MacJia 30MBaHHSIM BEPIIKIB NEPiOTUIHUM
Ta 6e3nepepPBHUM CIIOCOOOM BCTAHOBHJIM HEONIKHM TEXHOJIOTIT IIIO/I0 i ABHIIC-
HOTO MIiKpOOHOT0 OOCIMEHIHHS Ha eTanax MiJIrOTOBKH BEPILKIB /10 30UBaHHS Ta
JI071aBaHHs HAIIOBHIOBAYIB.

3rigno 3 JICTY 4399 : 2005 «Macno BepuikoBe. TexHIYHI yMOBH» 3pO-
OJIEHO OIMC TOTOBOTO IPOAYKTY 3 XapaKTEPUCTUKOIO CKJIaLy IPOAYKTY, CTaHy
YIIaKOBKH, TPUBAJIOCTI Ta yMOB 30epiraHHsl IPOIYKTY, CIIOKHUBYOI IIPAKTUKU. Y
OJIOK-CXeMi BHPOOHHIITBA Macjla METOAOM 30HMBaHHS BEPILKIB Oe3nepepBHUM
croco0OM TIPENCTAaBICHO TEXHOJIOTIUHI Oneparii 3 yTOYHEHHSM J0JaTKOBUX
oreparliii Ta fiit: 30epiraHHsa 3HSKUPESHOTO MOJIOKA Ta BEPIIIKIB, TOJABAHHS COJIi
Ta OapBHUKA, OTPUMAHHS Ta 30epiraHHs MaKyBaJIbHUX MaTepiaiB.

IIpoananizoBano Ta ifeHTH(IKOBAaHO HeOE3NeYHI YMHHUKH, IO MOXYTb
BIUTMBATH Ha OE3MEKy Ta SAKiCTh Macia. 3a JOMOMOIOK MPOorpaM-lepeayMoB
YCTaHOBJICHO KPUTHYHI KOHTPOJIbHI TOUKU Y BUPOOHUIITBI Maclia: macTepu3alis
BEPILIKIB; OXOJIOMKCHHS Ta (Pi3MYHEe J03piBaHHS BEPILKIB.

YcTaHOBNIEHO, 0 KOPUTYBUIBHUMU JIiSIMH 32 MOHITOPUHTY Y KPUTHYHHUX
KOHTPOJBHUX TOYKaX € XiMiYHI BUMIpPIOBaHHS: BH3HAUCHHS aKTHBHOI Ta TH-
TPOBaHOT KHCJIOTHOCTI BEPILKIB Ta MiKpOOIOIOTiUHI JOCHTIKeHHs. BusHaueHo
KPUTUYHI TOYKH KOHTPOJIIO BUPOOHMIITBA Maciia BEPIIKOBOTO i3 3a3HAYCHHSIM
IMOKa3HUKIB KOHTpOIIO: pexxuM nactepusauii, BI' KIT, MAD®AHM, temnieparypa,
TPHUBAIICTh JO3PIBaHHSL.

BusiBieHHsI Ta MOHITOPHHT KPUTHYHHUX KOHTPOJIBHHUX TOYOK Y IPOLECi BU-
POOHHMIITBA Maciia BEpPIIKOBOTO J1a€ 3MOT'Y Oi1bII e()eKTHBHUM Ta €KOHOMIYHUM
croco0oM gocsiratu 3abe3NeueHHs IKOCTI Ta Oe3neKH, HiX TpaJuuiiHi 3acoou
IHCIIEKIIIT Ta BUIPOOOBYBaHHSI FOTOBOT MPOMYKIII.

Kurouogi cioBa: cucrema HACCP, npunnunu HACCP, neGe3neuHi 4uH-
HUKH, OJIOK-CXeMa, ITPOrpaMU-IIepelyMOBH, KDUTUYHI KOHTPOJIbHI TOYKH, MOHi-
TOPUHT KOHTPOJTIO, O10JIOTIYHI PU3UKH.
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IlocTanoBKa mpoOIeMH Ta aHAJTI3 OCTaHHIX
A0CTiIKeHb. SIKiCTh Ta Oe3MeTHICTh TPOMYKITii HHU-
Hi BH3HAYAIOTh HE JIMIIE ii CIIOXKUBYY MPUBAOITH-
BICTh U BITYM3HSHOTO CIIOKMBa4a, a i KOHKY-
PEHTOCIIPOMOKHICT Ha CBITOBUX pUHKax [1, 2, 3].

3akoH Ykpainu «IIpo Oe3medHicTh Ta SKICTh
Xap4YOBHUX MPOMYKTIBY [4] BU3HAYAE MTOHATTS «0€3-
MEYHUN XapuoBUM MPOIYKT» — XapyoOBUU MPO-
ITyKT, TKAW HE Ma€ IITKiJTMBOTO BIUIMBY Ha CTaH Ta
3IIOPOB'S JTIONWHU 32 YMOB HOTO BHPOOHMIITBA Ta
00iry (peasizariii) 3a TOTpUMaHHS CaHITapHO-TITi-
€HIYHUX BUMOT [5, 6, 7].

MorodHa TPOMHCIOBICTH XapaKTEPU3YETHCS
BHKOPHUCTAHHSIM BEJTUKOI KITBKOCTI PI3HOMAaHIT-
HOI CHPOBHHH, Xap4OBUX M00aBOK, IMaKyBaJIbHUX
MaTepialiB, MO 3yMOBJIIOE TIOSIBY SIK TIO3UTHBHUX,
TaK 1 HETaTUBHUX Hacmiakis [8, 9]. 3a Takoi cu-
Tyarlii HalOUTBII JIOTIYIHUM KPOKOM € 3aCTOCYBaH-
Ha 3arampHOBHM3HaHOI Mozaeni HACCP (Hazard
Analysis Critical Control Points — anaji3 pu3nuKiB
Ta KPUTHYHI TOYKH KOHTPOINIO) SIK CIOCOOY ra-
PaHTOBAHOTO BUPOOHUIITBA OE3MEUHUX XapPUOBUX
mponykTis [9, 10, 11]. HACCP nepenbadae 3axo-
IIA, 110 TapaHTYIOTh HEOOX1THUH piBeHb ITOKa3HU-
KiB O€3MeKH MPOIYKITii y Tporieci i BUpOOHHIITBA,
Ta 3a0e3nedye CHCTEMHHMH MIiAXi IO BHUSBIICHHS
HeOe3MeYHNX YHHHUKIB Ta OI[IHIOBAHHS IMOBIp-
HOCTI 1X BHHMKHEHHS Ha YCiX eranax BHUpPOOHH-
IITBa, BH3HAYAE 3aCO0H iX KOHTPOIIO 1 3amoldiran-
HS BHITYCKy HeOe3meuHoi mpoaykiii [17].

HaranpHOt0 mpobiaemMoro B YKpaiHi € TUTaHHS
e(heKTHBHOCTI BUPOOHHUIITBA OC3ITETHOI MOJIOTHOT
MPOAYKITii BITYN3HIHUMH TOBApOBUPOOHUKAMHM
I 3a0e3meueHHs  KOHKYPEHTOCIPOMOYKHOCTI
rajxysi Ha BHYTPIOTHEOMY i 30BHIIIHBOMY PHHKAX
[14]. T'apanTyBanHS O€3MEYHOCTI Ta SKOCTI MO-
JIOKa OCOOJMBO BaKJIMBO ITiJT YaCc BHPOOHHIITBA
MOJIOYHHX TIPOAYKTIB, a TAKOXK IS TapMOHI3aIlii
HAI[IOHAJHFHOTO 3aKOHONIABCTBA 3TiAHO 3 MiXHa-
POTHUMH BUMOTaMH Ta 3MIHCHEHHS 3aX0iB MO0
BIIPOBADKEHHS Ha TIAMPHEMCTBAX MOIIOKOTIEpe-
pOOHOI TIPOMHUCIIOBOCTI IHTETPOBAHOI CHCTEMH
VIIpaBITiHAS OE3ITeKOI0 XapuOBUX MPOAYKTIB 3a
ISO 22000 [12, 13, 15, 16].

OTxe, po3pOOJICHHS Ta BIPOBAIKCHHS CHC-
temu koHTpomo HACCP mHa Monoxorepepoo-
HHUX IATPHEMCTBAX € OCOOJMBO aKTyaTbHUM,
OCKITBKH 3a OakTepiailbHUM OOCIMEHIHHAM i
YaCTOTOIO BHITA/IKiB XapUOBUX OTPYEHb MOJIOKO
Ta MOJIOYHI TPOXYKTH BiTHECEHO BcecBiTHROIO
opraHizarli€ro OXopoHH 3MOpoB’s 10 | kareropii
SIK Ti, IITO HAHYACTIIIE € TIPSIMUM JHKEPEIOM Xap-
JOBUX OTPY€EHB [17].

MeTo0 goCTigKeHHsT OyJIo IpoaHaizy-
BaTH OCOOJIMBOCTI BHUPOOHHUIITBA BEPIITKOBOTO
Macjia MEeTOIOM 30MBaHHS BEPIIKIB IOI0 HOTO
Oe3meunocTi, Ta po3podutn mianH HACCP 3 Bu-

3HAYCHHSIM HeOe3NeYHNX YHHHHUKIB, KPUTHIHUX
KOHTPOJIBHUX TOYOK BHPOOHHUIITBA, IO Oyje 3a-
Oe3reuyBaTH BHITYCK OE3IMEUHOTO Ta SIKICHOTO
Xap4oBOTO TPOIYKTY.

Marepiana i MeTonu aocaigxenns. Cucrema
HACCP rpyHTy€eTbCS Ha 3aCTOCYBaHHI TEXHIYHUX
1 HayKOBUX MPUHIIMIIIB J0 BCHOTO JIAHIIOTA BU-
POOHHMIITBA Xap4OBUX MPOIYKTIB: Bix moist (dhep-
MH) — 10 cromy [18].

s po3poonenns mianie HACCP oo siko-
CTi 1 0€3MEeYHOCTI MOJIOYHUX TPOAYKTIB MOXKYTh
OyTH TIPHU3HAYEHI OKpeMi CIemiaii3oBaHi poOodi
rpymu. 1o 3aBepmenni cknananus mwiany HACCP
JUIsL OTIepaTopiB po3poOistoThesl GOPMH Ta TPO-
1e/lypr MOHITOPHHTY, a TaKOXK KOPUTYBaJIbHI Jii.
Heo0OxinmHO TpoBeCTH IiJIrOTOBKY BHPOOHHYOTO
NIEPCOHANy, SIKAH BIAMOBITaTUME 3a MOHITOPHUHT
Ta JIOKYMEHTYBaHHS, a TakoX OyBa€ KOPHCHUM
po3pobuTH Tpadik 3axofiB, HEOOXITHUX IS MO-
4aTKOBOTO 3anpoBampkenns miany HACCP [17].

Codex Alimentarius CTPYKTYpy€ 3ampoBa-
mxenass HACCP y Burnsini 12 KpokiB, 3 SIKUX 5 €
MiITOTOBYMMHU, a 7 — BIIACHE MPHHIUITAMHU CHCTE-
mu HACCP [18].

[TinroroBui Kpoku 3AIHCHIOIOTH MEPE 3aCTO-
cyBaaasMm cuctemu HACCP, mo HUX HaJlexaTh:
crBopeHHst pobouoi rpynu HACCP; omuc rorto-
BOTO MPOJYKTY 3 BU3HAYCHHSIM Tepe10adyBaHOTO
croco0y CHOXXUBaHHS TPOAYKTY; CKIaJIaHHA Ta
nepeBipka OJOK-CXeMH TEXHOJIOTIYHOTO MPOIIECy
BUTOTOBJICHHSI TIPOIYKTY.

Crioci6 kontpomo HACCP cknanaerbes 3
CEMH TaKuX NpuHIMMIB [1, 2]:

[punnun 1. IIpoBeneHus anamizy HeOesmed-
Hux yuHHUKIB. [pyna HACCP mae nepepaxyBaTu
BCl HeOe3IMe4Hi YNHHUKH, 1[0 MOXKYTh BUHUKHYTH
Ha KO)KHOMY BHPOOHHMYOMY €Talli BiJIOBIIHO IO
cepu 3aCTOCYBaHHS, IOYMHAIOYH BiJl IEPBUHHO-
ro BUPOOHHUIITBA, MEPepOOKH, BUTOTOBJICHHS Ta
30yTy, 1 3aKiIHUYIOUYH CIIOKUBAHHSIM.

[puanun 2. BusHaueHHS KPUTHYHUX KOH-
TpoibHUX TouoK (KKT). Busnauenna KKT B cuc-
temi HACCP MoOXHa CIPOCTHTH 3a JOTIOMOTOFO
«JiepeBa MPUHHATTS PIlICHbY, M0 MPOTIOHYE JIO-
TIYHO OOTPYHTOBAHUH IMiJIX1I.

[punanun 3. BcraHOBIEHHS KPUTHUHUX MEX.
KputnuHoro Mexer € MakcumalibHe abo MiHi-
MallbHEe 3HAa4YeHHS, B TPAHHUIIX SKOTO HEOOX1IHO
yTPUMYBATH TEBHUI O10JOTiYHHN, XIMIYHUH 4H
¢iznunnii napamerp Ha KKT mis 3amobiranns,
YHUKHEHHsI 200 3MEHILICHHS JI0 TPUHAHITHOTO PiB-
HS PU3HKY MO0 OC3MEKH Xap4OBUX IPOAYKTIB.
Jo HUX HaJeKarh: TeMIleparypa, 4yac, akTHBHICTb
BoaM, pH, TUTpOBaHAa KMCIOTHICTE.

Jlo KpUTHYHHX MEX, SKi 4aCTO BHKOPUCTO-
BYIOTBCSI B KPUTUYHHX KOHTPOJBHUX TOUKAX Y
MOJIOUHIN raiy3i, HaJIe)KaTh: 4acTa TeMIeparypa
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nacrepusanii [19, 20]. Haituacrime KOHTPOJIBO-
BaHi MapaMeTpH MICTATh TeMIleparypy, 4ac, BO-
Joricth, pH, aKTUBHICTH BOJIM, OPTaHOJICITUYHI
napaMeTpH, Taki SK 30BHIIIHIH BUIVISA Ta CTPYK-
Typa.

[Tpunumn 4. BcTaHOBICHHS CUCTEMH MOHITO-
punry KKT. MoHITOpUHT BUKOHYE TPH IIiJIi:

1. MOHITOPUHT € 00OB’SI3KOBHM IS yIpaB-
JiHHA O€3MEeKOI0 MOJIOYHOT MPOMYKIii, OCKUIBKU
JIa€ 3MOTY BIICTEXXUTH POOOTY CUCTEMHU.

2. MOHITOPUHT BUKOPUCTOBYETHCS JIsl BU3HA-
YeHHS BTPaTH KOHTPOJO Ta BimxuieHHs Ha KKT
(ToOTO MepeBUIIeHHs KPUTUUHOT Mexi). HeoOxin-
HE 3aCTOCYBaHHS KOPUTYBaJIbLHOT [Iii.

3. MoHiTopuHT 3a0e3Medye MUCBMOBY JOKY-
MEHTAIiI0 JUISI BUKOPUCTAHHS IMiJ Yac MepeBipKH
tany HACCP.

Ipunuun 5. Po3poOneHHs Ta 3acTOCYBaHHS
KOPUTYBAJIHUX Ml JUIS KOXXHOI KPUTHYHOI KOH-
TPOJBHOI TOYKH Yy pasi, SKIIO CHCTEMa MOHITO-
PHUHTY 3aCBITUUTD TMEPEBUILICHHS TPAHMIHIX 3HA-
YeHb BUMIipPIOBAHOTO TEXHOJIOTIYHOTO napamerpy.

[punnum 6. Po3po6neHHsI IpoLEAyp MepeBip-
KU JJIS1 YIIEBHEHOCTI B €()eKTUBHOCTI (PyHKIIIOHY-
BaHHS CUCTEMH.

[punnun 7. JJokyMeHTyBaHHS MPOLEAYp 1 pe-
€cTpalis JaHuX, HEOOX1MHUX A (PYHKIIOHYBaH-
Hs1 cucteMu. Bei mponenypu HACCP marots Oyt

Tabmuist 1 — Onuc roroBoro NpoAyKTy

3aJIOKyMeHTOBaHi. PekoMeHpaiiiiHi Marepiaiu,
PO3pO0JICHI eKCiepTaMH, MOKHA BUKOPHUCTOBYBA-
TH SIK YaCTHHY JOKyMEHTallii 32 YMOBH, IO TaKi
Marepiaju BiJoOpakaloThb KOHKPETHi omeparii 3
XapyOBHUMH NPOSYKTAMH, 311HCHIOBaHI MiANPHEM-
CTBOM.

Marepiajiom JuUisl JOCHTIJKCHHS Ta PO3PO-
onenns wrany HACCP Oymo macio Bepmikose,
TEXHOJIOTIYHI omepallii Horo BUPOOHHUIITBA Ta
TEXHOJIOTiuyHe OoONagHaHHs, IO 3aCTOCOBYETbH-
cs. Ilix yac omparoBaHHs i po3poOIeHHs IUTaHy
HACCP ans BupoOHMITBA Maciia BEpPLIKOBOTO
3rigHo 3 npuHiunamMu HACCP BukopucToByBaiu
MOJIOKECHHS Ta PEKOMEHIAIli1 Hal[IOHAJIbHUX CTaH-
JIapTiB, TapMOHi30BaHKX 3 MixkHaponuumu JJCTY
4161:2003 «Cucremu ynpaBiiHHS O€3MEUHICTIO
XapuoBuX NponykriB. Bumoruy» [22], ACTY ISO
22000:2007 «Cucrtema ympaBiiHHS O€3MEYHICTIO
XapuoBHX nponykTiB. Bumornu 1o Oyap-sikux op-
rasizaifiii xapuosoro nanirora» [23], ACTY 4399
: 2005 «Macno BepuikoBe. TexHiuHiI yMOBIY [24].
Jis po3po0sICHHS €TaIliB BIPOBAKCHHS CHCTEMU
HACCP 0yno o6pano meToa BUpOOHUIITBA Macia
croco0oM 30MBaHHS BEPUIKIB.

Pe3ynbTaTtu gocaigaxeHns ta ix o0ropopeH-
Hel. BaxxnuBi sikicHI XapakTepUCTUKU Ta IMOKa3-
HUKU Oe3leKH Macia BEpLIKOBOTO HAaBEACHO Y
Tabnmi 1.

Hasga nponykry

Macio BepikoBe

HopmaruBHuii 1oKyMeHT

JICTVY 4399: 2005 «Macio BepirkoBe. TexHiuHI yMOBI»

XapakTeprCTHKH 1010 Oe31e-
KH Xap4oBOT MPOIYKIIii

Bci ckitagHuKK macTepu30BaHi, 32 BUHATKOM OapBHUKA Ta cojli. Bucokuii BMIiCT )KMPHUX
KHCJIOT y BUIBHOMY CTaHi, miaBuieHuit Bmict coi (1,8%)

CKIIaqHUKHA

Mortoxo, BepIIKH, Cijib, OapBHUK

SIk nponyKT Ma€e BUKOPHCTO-

BYBaTUCS MIPOAYKTiB

[Mpu3sHaueHuit 1ist 6e3nocepeIHHOro BXKUBAHHS B DKy Ta BUPOOHHMITBA {HIIMX XapuOBUX

IimboBi crioykuBayi
MIPUEMCTBA

Po3npibHi ciokuBaui BCix BIKOBHX KaTeropid, a Tako)k KOMEpIliHHI Ta IPOMHCIIOBI Mif-

YHaKyBaHH}I, 110 BUKOPHUCTO-

BYETBCA

VI1akoBY€eThCS Y IEPraMeHT, BOLICHHH MaIip, KalupoBaHy (OJIbry, TIOOUKH 3 MONieTHIIe-
HY Ta IUTACTHKY PI3HOMaHITHHX PO3MIpIB, a TAKOXK Yy KOPOOKH JJIsi XapuOBHX MPOIYKTIB

Bumorn 1o MapKyBaHHS

HazBa roToBOro npopykTy 3 MOKa3HHUKOM MacoBOi YacTKH JKHPY, Ha3Ba Ta ajapeca BHPOO-
HHKa, Maca HETTO OJMHHMII MaKyBaHHs, CKJIaJ Xap4oBOTO MPOAYKTY Yy HOPSIKY HepeBaru
CKJIQJHUKIB, XapuoBa Ta eHepreTHyHa iHHICTh 100 T MPOAYyKTY, KiHIIEBA JaTa CHOXXKUBAHHS
«BxutH 10» a60 1aTa BUPOOHUIITBA Ta CTPOK MPUIATHOCTI, YMOBH 30epiraHHs, MO3HAYCH-
Hsl HOPMaTHBHOI JOKYMEHTallil, TOBapHHI 3HaK (3a HasBHOCTI), wTpuxkoq EAN 3 JICTY
3147-95 «Komm i komyBanHs iHpopmanii. LlITpuxoBe kogyBaHHs. MapkyBaHHsS 00 €KTIB
inenTndikanii. opmar ta po3rauryBaHHs ITPUXKOA0BHX Mo3Hauok EAN Ha Tapi Ta naky-
BaHHI TOBAPHOI MPOAYKIT. 3araibHi BAMOTHY.

IIpusHauenHs

Ipoayxt rotoBuii 10 BxKBaHH:. TakoX MOXKE BUKOPHCTOBYBATUCS SIK CKJIATHUK Y BUITI4-
i 200 U1 IPUrOTYBaHHS CTPaB

Tepmin 30epiranas

Binx 3 mo 12 micsiB 3a HajeXHOTo oxosomkeHHs 3rigHo 3 JICTY 4399 : 2005 «Macno
BepIkoBe. TeXHIYHI yMOBIY
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Vci 3a3HaueHi XapaKTEPUCTHKU TPOIYKTY
HEOOXITHO BpPAaXOBYBaTH IiJ| Yac BU3HAYCHHS
PU3UKY 1 CTYICHS MOTEHIIIMHOI HEeOe3MeYHOCTI
YUHHHMKIB.

HacTynmHUM MiIroTOBYMM KPOKOM y pPO3pO-
onenni miany HACCP € cknanaHHs OJOK-CXeMH
(puc. 1), sika Ma€ OXOIUTFOBATH BCI €TalM TEXHO-
JIOTIYHOTO TPOIIECY, 110 3HAXOIATHCS Oe3mocepe-
HBO ITiJ] KOHTPOJIEM ITiATPHUEMCTBA.

Jlo 3arajibHUX MIATOTOBYMX OIEpalliii BUpOO-
HUIITBA Macjia HaJeXaTh: TNPHUUMaHHS Ta MiAro-
TOBKa CHPOBHHH, OTPUMAaHHsS BEPIIKIB Tpajau-
IIAHOT JKUPHOCTI, MacTepu3allis 1 Je3010parlis
BEpIIKiB. MeTon 30MBaHHS BepIIKIB mependa-
yae omepailii (Gi3UUHOr0 J03piBaHHS; 30MBaHHS
BEPIIKiB; IPOMUBAHHS MAacIISTHOTO 3epHa (3a HeoO-
X1IHOCTI); COMHHS (IJI5 COJIOHOTO Macja); JA0/aa-
BaHHs OapBHUKA (32 HEOOXIIHOCTI); MEXaHIYHOTO

Puc. 1. Biok-cxema BHPOOHHIITBA MacJjia BePUIKOBOIO.
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00po0OieHHsT MaciITHOTO 3epHa 1 Macna; (acyBaH-
H# 1 30epiranHs macia.

HamionansHa KOHCYIbTaTHBHA KOMICIS 3 Mi-
KpOO10JIOTIYHUX KPUTEPIiB OLIHKHA Xap4OBUX MPO-
IYKTIB BH3HAUa€ PHU3HK SK O10MOTIYHMMA, XiMid-
HUT 200 (Bi3UYHUI YMHHUK, SIKUH 32 BiJICYTHOCTI
KOHTPOJIIO HaJ HAUM MOXE CTaTH MPUYUHOIO 3a-
XBOPIOBAHHS YH 3aBJaTH IIKOAH 30POB’10. AHa-
73 pU3UKYy BUKOPHUCTOBYETHCS ISl OIIHIOBAaHHS
KOXKHOTO TIPOAYKTY Ta MOTO MpOIEeciB, MO0 Te-
PEKOHATHUCS, IO MEXaHI3MU KOHTPOJIIO JIIOTh JJIS
3MEHIIIEHHS] MOKJIMBOCTI BUHMKHEHHS ITOTEHIIIH-
HUX pHU3MKIB [22, 25].

IloTeHuiiiHi mKepena pU3UKIB, Taki SK CHUpe
MOJIOKO, CHpP1 BEpIIKH, KOHJEHCAIlis, CTOPOHHI
JIOMIIIKY Ta IHTPEIIE€HTH, TOaHI IiCII MacTepu-
3amii, HeoOXiHO peTelIhbHO MpoaHamizyBaru. Ha
KOKHOMY €eTami Tmporiecy HeoOXiTHO BU3HAYUTH
3aX0/Il KOHTPOJIO JUIS KOXKHOTO PUBHKY.

HebGe3neunumu  0i0J0TTYHUMH  KOMITOHEH-
TaMH Yy MOJOI CHPOMY Ta CHPHUX BEpIIKaX
e: Bumu Salmonella, Listeria monocytogenes,
Staphylococcus aureus, eHTEpOTOKCHH cTadi-
nokoky, Clostridium perfringens, TaTOreHHI
IITaMUA KUIIKOBOI nanmuku Escherichia coli,
Bunu Yersinia, Campylobacter, Bacilluscereus,
Brucella, Shigella [26].

XiMiYHI PEYOBHHHU A0 MOJOYHHX MPOAYKTIB
MOXYTh TOTPAIUIATH y MOJIOYHY CHPOBHHY Ha
eTari Tl OTpUMaHHS Ta MEPBHUHHOTO 0OPOOJICHHS.
JxepemoM XiMi4HOI HeOE3MEKH Ha eTami OTpH-
MaHHS CHPOTO MOJIOKa MOXKYTb OyTH 3aCOOM MUTTS
Ta ae3iHdexIii ToiMbHOro O0IaTHAHHS, 3ATHIITKH
JKApChKUX PEYOBUH, MECTUIININ, BAXKKI METaIH,
HITpaTH, HITPUTH Ta iH. XiMiuHI HEOE3MeKH, 1110
MOXYTh 3’SIBUTHCS Ha €Tari BUPOOHHUIITBA Maciia
BEPIIIKOBOTO, HACTYITHI: 3aCTOCYBaHHS IOMAATKO-
BHX JIO3BOJICHUX PEUOBHUH Y MEPEBUIICHUX J03aX
(cinb, GapBHHKY, XapdoBi 100aBKH, cTadiIi3aTOpH
Ta 1HII); 3aCTOCYBaHHs 3a0pyAHEHOI BO/IU, 3aCTO-
CyBaHHS XIMIYHHMX 3aC00IB Y HEBIATIOBITHUX KOH-
HEHTpaIlifX; HEHAIeXKHa eKCIUTyarallis TeXHOJIO-
TIYHOTO yCTaTKOBaHHS Ta oONamHaHHSA (MacTHIIA,
MeTaligyHui it Ta iH.) [8].

®Di3uYHIMH KOMIIOHEHTaMH € KOMaxH, ¢par-
MEHTH CKJIa, YIIAMKH METajy, TPyHT, CTOPOHHI pe-
YOBUHU.

[Micnsa inentudikamii Ta rpymyBaHHs Hebe3-
MEYHNX YWHHUKIB PO3TISIAIOTH Ta BH3HAYAIOTH
KpUTHYHI Touku KoHTpoio [12]. Kputnana koH-
TpPOJIbHA TOYKAa BHU3HAYAETHCA SIK €Tall, HA SKOMY
MOYKHA 3aCTOCYBATH 3aXiJ 3 KOHTPOIIIO, Ta KU €
000B’SI3KOBUM JIs1 3alI00ITaHHs 3arpo3am Oesrie-
KH XapuoBOTO MPOAYKTY, YCYHEHHS TaKoi 3arpo3H
YW 3HIKEHHS 11 10 npuitHaTHOTO piBHA. Ilig gac
aHajizy pH3UKiB, IpoBeAcHOMY 3rigHO 3 IlpuH-
ouroM Ne 1, BUBHaYEHO MICIS, B SKUX HEOOX1THO
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3arpoBaJUTH 3aX0IU 3 KOHTPOIIO. /111 KOHTpOJIIO
0ararboX BUSBICHHX PU3HKIB MOXXE BHKOPHCTO-
ByBaTUCs Iporpama-nepeaymona. IIporpamu-me-
peAyMOBH — HaJIe)KHa TITIEHITHA MTPaKTHUKA BiJIITO-
BITHO 110 3arajbHUX MPUHITUIIIB Tiri€HU XapdOBUX
npoayktiB Codex Alimentarius Ta BiIOBiIHI BU-
MOTH 710 0€3MeYHOCTI XapuoBUX MpoxyKTiB. [Ipo-
rpaMU-TIEPEIyMOBH  3al00IraloTh BUHUKHEHHIO
CEepUO3HUX PHU3MKIB 1 pO3pPOOIAIOTHCS KOHKPETHO
JUTSI KOOKHOTO TTiampueMcTna [25].

Byab-aKxi pu3uku, KOHTPOJIb KUX HE 3M1HCHIO-
€THCA 32 JOMTOMOTOI0 IPOTPaM-IIepeTyMOB, MAtOTh
Ooytu Bu3HaueHi sk KKT. i Toukun MOXyTh pi3-
HUTHUCS 3aJISKHO BiJl aHATI3Y PU3UKIB, I ATPUEM-
CTBa, MPOAYKIIii Ta MeToAy BUpoOHHITBA [16].

BusHadeHHS KpUTHYHUX KOHTPOJIHHHUX TOUOK
BiI0yBa€THCA 3a JOMOMOTOI0 BCTAaHOBIICHUX ITH-
Taus [3, 17].

IMutanns 1. Ym gocraTHS IMOBIPHICTH BH-
HUKHEHHS BH3HAYEHOTO Ha IbOMY €Talll pU3HKY
JUTSL TOTO, 1100 HeoOXiMHUMH OyJIH 3aX0IH 3 HOTOo
koHTpOoio? «Tak»: mepeimite mo Iluranns 3.
«Hi»: npunuHITE aHai3 Ta 3aJ0KyMEHTYHTE pe-
3ynbTar 3rigHo 3 [lutanasam 2.

[Muranns 2. BuszHnaute mporpamy-mepeayMmoBy
abo eram mpoIenypH, SKi 3HHKYIOTh IMOBIPHICTh
BUHHUKHEHHS PU3HKY, 100 MEpEeKOHATUCS, IO 3aXO0-
JIM 3 KOHTPOJTIO Ha ITLOMY €Talll He € HeOOXiTHUMH.

[Mutanns 3. Yu 3anobirae meid KpoK BUHUK-
HEHHIO I[bOTO PHU3UKY, YH yCyBa€ abO 3MEHIIye
HoTro 710 MpUHHATHOTO PiBHA? «Tak»: 3a1eKOMEH-
tyiiTe sik KKT. «Hi»: BKaxiTh, Ha IKOMY €Talli 11¢
CTaHEThCS.

BusHadeHHS KpUTHYHUX KOHTPOJIHHHUX TOUOK
Y TEXHOJIOTIYHOMY TIpoIieci BUPOOHMIITBA Macia
MIPECTaBIICHO y TaOmuI 2.

OTxe, miJ yac aHami3y MOTEHLIHHUX PU3HKIB
Ha KOXXHOMY €Talli TEeXHOJOTIYHOTO MpPOIeCy BH-
pOOHHMIITBA Macia METOJOM 30WMBaHHS BEpIIKiB
YCTaHOBWJIH, 10 KPUTUIHO KOHTPOIBHUMH TOYKA-
MU € TIacTepH3allis BEPIIKIB Ta OXOJIOMKEHHS 1 (i-
3u4yHe J03piBaHHS BepIukiB. KoHTposb Bererarus-
HUX (opM MIKpOOpraHi3MiB 3amodirae Ta 3HWKYE
IMOBIPHICTh BUHHKHEHHS 010JIOTTYHHX PH3HKIB.

Ha xoxwniit KKT Oyne 3actocoByBarucst onuH
gy OUTBINE 3aXONiB 3 KOHTPOJIO CYTTEBO Hebe3-
MevyHoro ynHHUKA (MoHiTopHuHT) [17]. KoxkHuii 3a-
X1/1 3 KOHTPOJIIO Ma€ CBO1 KPUTHUYHI 3HAYECHHS, 1110
€ mexxamu Oe3nednocrti it KKT y BupoOHUITBI
Macja BepikoBoro (Tabm. 3).

[Tim gac mactepu3zairii BEpIIKiB, OXOIOKEHHS
Ta (I3UYHOrO JIO3piBaHHS BEPIIKIB 3IiHCHIOIOTH
MOHITOPHHT 3a TeMIeparypoio. /[ MoHITOpUHTY
e()eKTUBHOCTI 3HUILIEHHS MAaTOTEHHUX OaKTepii
YM KOHTPOJIO IX POCTy HOro ciij KoMOiHyBaTH 3
rapaMeTpoM 4acy (TpUBAJIOCTi epeOyBaHH MPo-
IOYKTY B YMOBax I€BHOI TEMIIEPATYPH).
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Tabnuis 2 — BU3HaYeHHs] KPUTHYHAX KOHTPOJILHHUX TOYOK Y BHPOOHMITBI Mac/ia BepIIKOBOTO

Etanu nporecy/

ToTeHwilHI pU3uKH:
— Bionoriuni (b)

CKJIQJTHUK L. . ITuranas 1 ITuranns 2 ITurauns 3
— Ximiysi (X)
a00 HaJXOIKEHHS . .
— ®iznyni (D)

1 2 3 4 5
[puiimanHs MonO4- b — BererarusHi hopmu Tax Hemae Hi — xon-
HUX TIPOAYKTIB (MO- MIiKpOOpTaHi3MiB 1. IIIT momo BXigHUX CKIAJHUKIB. TPOJIb
JIOKO 200 BEpILKH) X — YTBOpEHHS TOKCUHIB Hi 2. CBigOUTBO MPO aHAMI3. 3aiiCHIO-

X — 3anumky 6eTa-I1aKkraM- 3. TIIT o0 BXiHMX CKIAJHUKIB 3 €ThCS Ha
HUX IIpernaparis Hi HPOrpaMoI0 JIOCII/PKEHb Ha HasIB- cranii mac-
@ — CropoHHI pe4oBHHH HICTB JIIKAPCHKUX IPENaparis. Tepu3anii
Ounmienss (gpinsrpy- | b — BereratusHi popmu Hi 1. IIIT mono ¢ineTpyBaHHs — II0-
BaHHSI) MiKpOOpraHi3miB JICHHE OYHIICHHS.
@ — CTopoHHI PeYOBHHHU Hi 2. IIT 1010 OYMIIICHHS Ta CaHiTap-
HOTO 00pOOJICHHS 00JIaTHAHHS.
30epiraHHs cupux B — PicT MmikpoopraHi3mis Hi 1. I momo ympaBimiHHS TeMIIepa-
MOJIOYHHUX MPOAYKTIB | X — YTBOPEHHS TOKCHHIB Hi TypOIO.
X — nesingikyroui 3acodu Hi 2. TIIT mono ynpaBmiHHS TeMIepa-
TYpoIo.
3. IIT oo ovnIIeHHs Ta caHiTap-
HOTO 00pOOJICHHS 00 JTHAHHSL.
CenapyBaHHA b — Bererarusni popmu Hi 1. I oo ovMIIeHHs Ta caHiTap-
MiKpOOpraHi3miB HOro 00poOIeHHs 00IaIHAHHS.
36epiraHHs CHPOTo b — Pict MikpoopraHi3mis Hi 1. IIIT miono ynpaBimiHHS TeMIiepa-
3HEKHUPEHOTO MOJIOKa | X — YTBOPEHHS TOKCHHIB Hi TypoIo.
X — 3aNHIIKa MUIOYHX Ta Hi 2. II1 oo ympaBiHHS TeMIepa-
ne3ingikyrodnx 3acobiB TYpOIO.
3. TIIT 11010 OYHMIIIEHHS Ta caHiTap-
HOTO 00pOOJICHHS 00JIaTHAHHS.
Cupi Bepiiku B — PicT MmikpoopraHi3zmis Hi 1. 1T momo ympaBiIiHHS TeMIIepa-
TYpOIO.
30epiraHHs CHpHUX X — YTBOpEHHsI TOKCHHIB Hi 1. TIIT mono ynpasniHHA TeMIepa-
BEPIIKIB X — 3aJMIIKU MUIOYHX Ta Hi TypoIo.
ne3iH(iKyounx 3aco0iB 2. II1 o1omo ovMIICHHS Ta CaHiTap-
HOTO 00pOOJNIeHHS 00TaJHAHHS.
Iacrepu3artist b — BererarusHi ¢popmu Tak Hemae Tak — KOH-
BEPILKIB MIKpOOpraHi3MiB TPOJIb Be-
TeTaTHBHUX
¢hopM Mikpo-
opraHi3miB
Je3onopariis b — BererarusHi hopmu Hi 1. TIIT mono ynpaBniHHS TeMIepary-
BEPILKIB MIKpOOpraHi3MiB POIO Ta TUCKOM.
X — 3anuniky MUIOYHX Ta Hi 2. IIIT momo OYUIIeHHS Ta CaHiTap-
ne3iH(IKyounX 3ac00iB HOTO 00pOONEHHS 00TaJHAHHS.
OX0MOmKeHHS Ta b — BererarusHi popmu Tax Hewmae Tak — koH-
¢bi3uuHe 103piBaHHA MiKpOOpraHizmiB TpOJIb Be-
BEpIIKiB X — YTBOpEHHS TOKCHHIB TeTaTUBHUX
X — 3aNuIIKn MUIOIHX Ta hop™m Mikpo-
ne3iHQiKyounx 3acobiB OpTraHi3MiB
36epiranns nactepu- | b — Bererarusni Gpopmu Hi 1. TIIT miono ynpaBiiHHA TeMIepa-
30BaHHUX BEPIIKIB MIKpOOpTaHi3MiB TYypOI0.
X — YTBOpEHHS TOKCHHIB Hi 2. I1IT moto OYUIIEHHS Ta CaHiTap-
X — 3aNHIIKa MUFOYHX Ta Hi HOTO 00pOOMNeHHS 00TaJHAHHS.
ne3iH(iKyouux 3acobiB
30uBaHHS BEPIIKIB b — BererarueHi hopmu Hi 1. TIIT 1io1o ovHMIIIEHHS Ta CaHiTap-
MIKpOOpTaHi3MiB HOTO 00pOOJIEeHHs 00IaIHAHHS.
X — Mutoui Ta ae3iHdikyrodi Hi 2. HanexxHi BUpOOHUYI TIPAKTHKH.
3acobun
® — CTOopoHHI PE4OBHHU Hi
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Ipooosacenns mabnuyi 2
1 2 3 4 5

Jonasanns comi b — Bererarusni hopmu Hi 1. HanexxHi BUpOOHNYI PAKTHKH
MiKpOOpraHi3miB L1010 TOBODKCHHS 3 MaTepialaMu.
X — 3abpyaHeHHs Hi
® — CTOpOHHI peYOBHHU

Honasanns OapHuKa | b — BereraruBai popmu Hi 1. HanexxHi BUpOOHNYI IPAKTHKH
MIKpOOpTaHi3MiB 10710 TTOBO/KEHHS 3 MaTepiaaMu.
X — 3abpyaHeHHs

Bona b — BererarusHi ¢opmu Hi 1. TIIT mono Ge3mexu BoaH.
MIKpOOpTaHi3MiB
X — 3a0pynHeHHS Hi

IIpomuBaHHS BO#OIO b — BererarusHi popmu Hi 1. TIIT mwono Ge3nexku BOAM.

MAacJISIHOTO 3epHa MIKpOOpraHi3MiB 2. HanexxHi BUpOOHUYI PAKTHKH

X — 3abpynHeHHS Hi IO/I0 TTOBOJ/KEHHS 3 MaTepialaMH.
30epiranHs Macis- b — PicT Mikpooprani3zmis Hi 1. 1T momo ympaBimiHHS TeMIepa-
HKH X — 3aJMIIKH MUIOYHX Ta TYpOIO.

ne3ingikyro4dnx 3acobiB Hi 2. IIIT moo ouMIIeHHS Ta caHiTap-

HOTO 00pOOICHHS 00IaTHAHHSL.
30epiranHs Macna b — Bererarusni hopmu Hi 1. 1T momo ovnIIeHHs Ta caHiTap-

MIiKpOOpTaHi3MiB HOTO 00pOOIeHHS 00T HAHHS.

X — Mutoui ta ge3indikyrodi Hi 2. TIIT uiono ynpaeiiHHs TeMIIepa-

3acobu TYpOIO.
dacyBaHHS, yHaKy- b — BererarusHi hopmu Hi 1. IIIT momo BXiJHUX CKITAHUKIB.
BaHHSI MIKpOOpTaHi3MiB

X — 3abpyaHeHHs Hi

® — CTOpOHHI pEYOBHHH Hi
36epiranHs maxy- b — BererarusHi ¢opmn Hi 1. TIIT momo 30epiranHs BXigHAX
BaJIbHUX MarepialliB MIKpOOpTaHi3MiB MarepiaiB.

X — 3a0pynHeHHS Hi

® — CTOpOHHI pEYOBHHHU Hi
36epiranHs Macia b — BererarusHi ¢popmu Hi ‘YnakoBaHUM NPOLYKT 3aXHUILECHUN

MIKpOOpTaHi3MiB BiJl yCIX THIIOBHX 3arpo3.

X — 3abpyaHeHHS Hi

& — CTopoHHI peYOBUHH Hi

Mpumirka: I1I1 - [Iporpamu—Tiepe1yMoBH.

Tabmuns 3 — MoHITOPHHT Ta KOPUTYBAJIBHI il y KPHTHYHO KOHTPOJIBHUX TOYKAX BUPOOHUITBA MACJIa BEPIIKOBOTO

. . MOoHITOpHHT
Etan Tlorenuiitnuil | Kpuruuni .
. KopurysanbHa ist
porecy PH3HUK Mexi 1o K KOMH XT0
Iacrepu- b—Berera- | 85-95°C; | Temneparypa, | ®isuko-xi- | Illomodoso Jla6o- | BusHaueHHsS aKTUBHOL
3anis THBHI (opMH 5-10¢ 4yac BUTPUMKH | MIUHI BHMi- | Y KOXHil paHT | Ta TUTPOBAHOI KUCIIOT-
BEpILIKiB MIKpo- pIOBaHHS maprii HOCTIL
OpraHi3miB
KMA®AEM Mikpo- OnuH pa3 Ha | Mikpo- Mikpobiosmno-
BI'KII GiosoriuHi 10 ni6 Giosor TYHUH KOHTPOJB 00-
JIOCII[PKEH- JIaJHaHHS Ta CHPOBHHH
Hl
Oxono- b — Berera- 4-20°C; | Temmeparypa, | ®izuko-xi- | Il{omo6oBo Jla6o- | Bu3HaueHHS aKTUBHOL
JKCHHS Ta THUBHI 7-10 Tox | yac BUTPUMKHU | Mi4Hi BUMi- | y KOXHIH pPaHT | Ta TUTPOBAHOI KUCIOT-
¢iznune (bopmu Mikpo- PproBaHHS maprii HOCTIL
JIO3piBaHHS OpraHi3miB
BEPLIKIB KMA®AEM Mikpo- OpnuH pa3 Ha | Mikpo- Mikpobiosno-
BI'KII GionoriuHi 10 ni6 Giomnor TYHUH KOHTPOJBb 00-
JOCITi- JIaJHaHHS Ta CHPOBHHU
TDKEHHS
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MikpoOionoriyanii aHaili3 Mailke HIKOJIU He
OyBae edexktuBHUM 3acoOom MoHiTOpuHTY KKT
gepe3 00MekeHy KUTBKICTh 9acy, HeoOXiTHOTO Ha
fioro nposenenns [25]. [lepeBara HagaeTses ¢i-
3WYHUM 1 XIMIYHIM BHMIPIOBaHHIM, SKi MOXYTh
OyTH TPOBEACHI MIBUAKO 1 BKaXYyTh Ha YMOBH
MIKpOOi0JIOTIYHOTO KOHTPOJIIO OE3M0CepeTHhO B
mporeci BupoOHHITBA. OTXE, KOPUTYBAJIBHOIO
JIEI0 MOHITOPUHTY BU3HAYEHHX KPUTHYHO KOH-
TPOJBHHUX TOYOK y BHPOOHHUIITBI Macia METOIOM
30MBaHHS BEPIIKIB € BU3HAYCHHS aKTUBHOI Ta TH-
TPOBAHOI KUCIIOTHOCTI BEPIIIKIiB.

I1ig yac BUpOOGHHUIITBA BEPIIKOBOTO Maciia MO-
HITOPUHT 3MIMCHIOETHCS TAKOXK Y TOYKAX KOHTPO-
JO 13 BU3HAYEHHSIM TOKAa3HHKIB KOHTPOJIO, SIKI
HaBeJIeHO y Taomuili 4.

Tabmuus 4 — To4ykn KOHTPO/II0 BUPOGHMIITBA MacJia
BEPILIKOBOIO i3 3a3HaYeHHAM NMOKA3HUKIB
KOHTPOJII0

Touka KOHTPOIIIO [Toxa3HUK KOHTPOIIO

[TacTepu3aniitHo-0X0IOmKY- Pexxum nmacrepuzarii,

BasbHa ycranoBka (KKT) BI'KIT, MA®AEM

PeszepByap A1t OX0JIOMKEHHS
. . Temmeparypa, TpuBa-
Ta (hi3UIHOTO 103piBaHHS

. JICTh 03piBaHHS
BepuikiB (KKT)

OTxe, BUABIICHHS T2 MOHITOPHUHT KPUTHIHUX
KOHTPOJIBHUX TOUOK € OiNbII e(peKTHBHIM METO-
ToM 3a0e3neueHHs Oe3IeKH Ta SIKOCTi, HiXK Tpaju-
A1 1a00paTopHi METOAM JOCIIKEHHSI TOTOBOL
MPOAYKITii. BU3HAYEHHS SIKOCTI TOTOBOT MPOMYKITii
B cucrteMi HACCP 3anumaioTecsi Ba)KJIMBUMHU
00'€KTUBHIMH TIOKa3HMKAMH{, II0 XapaKTepHu3y-
I0Th CTaOIIBHICTh POOOTH MiITPUEMCTBA.

BucHoBku. 1. Bussnenns ta anaimi3 He6e3-
MEYHUX YWHHHKIB (PHU3HKIB) Ha KO)KHOMY eTarli
TEXHOJIOTIYHOT0 TIPOLIECY BHPOOHHIITBA Macia
METOIOM 30MBAHHA BiAIMOBIAHO 1O KOHIIEIIT
HACCP, omintoBaHHS iMOBIpHOCTI iX BHHUK-
HEHHS Ta BCTAHOBJIEHHSA KPUTHYHHUX KOHTPOJb-
HUX TOYOK 3amo0iraioTh BHUITYCKY HESKICHOI
MPOIYKIIi.

2. Po3po0neHHs Ta BOpOBaIKEHHS IPUHITUITIB
HACCP pns BHpOOHHIITBA Maciia BEPIIKOBOTO
HaJacTh MOJIOKOIIEPEPOOHUM MIIPUEMCTBAM PSJT
[epeBar: MiaBUIIUTh Oe3eKy Ta SIKICTh TOTOBOTO
MIPOAYKTY; MiATBEPAUTDH BiJIMOBIAHICTH MPOLYKTY
HOPMAaTHBHIA 1 TEXHIYHINA JOKYMEHTAIi;, IIiJIBH-
LIUTH JOBIPY CHOXHUBAYIB A0 O€3MEYHOCTI Macya;
JaCTh 3MOTY 3MEHIIUTH COOIBapTICTh MPOLYKTY
Ta MIBUIIATHA NMPUOYTOK MiAIPUEMCTB 3aBISKH
3MEHINECHHIO 3aTpar 3a BHPOOHHITBA HESKICHOT
MIPOAYKIIi.
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YcTaHoB/IeHHEe KPHUTHYECKHX KOHTPOJIBHBIX TOYEK
no cucreme HACCP npu npou3BoicTBe CJIMBOYHOIO
MacJia crnoco6oM couBaHHs

BoBkoron A.I., Haaroumii B.H., Poar» H.B.,
Mepsaosa I.B., Ciniocapenko A.A., Cinocapenko C.B.,
Yepuwok C.B., Kauan A./l., HenamkoBckuii B.M.

B crartbe ocBeneHbl 0COOEHHOCTH POXU3BOCTBA Maciia
Croco60oM COMBAHUS CIMBOK U 3TAIbl BHEAPEHUS CHCTEMBI
HACCP npu npousBoicTBe Macia.

PaccMOTpeHB! MOATOTOBUTENBHBIE IIATH W MPUHIUIIBI
CHCTEMBI, HCIONB3yeMble IIpu pa3zpaboTke miana HACCP.
Jns momydeHust 6€30MacHOTO M KadeCTBEHHOTO NPOIYKTa
ObLT pa3paboTaH NPOPHIAKTHIECKUN TOAXO0A, B OCHOBE KO-
TOPOTO JEXKUT KOHTPOJIb KPUTHUECKHX KOHTPOIBHBIX TOUEK
UL TIPEAyNpPeKACHHs MpobieM O0e30IacHOCTH T'OTOBOTO
npoaykra. C 3Toi LeIb0 UCIONIB30BAIM YCTAHOBKU U pe-
KOMEHJallu¥, TapMOHHM3HPOBAHHBIE C MEXyHapOIHBIMU
rOCyJapCTBEHHBIMU CTAHIApTaMU.

AHanu3upys croco0 MpOU3BOACTBA Macjia COMBaHUEM
CIIUBOK NMEPUOANYECKUM M HEMPEPhIBHBIM CIIOCOOOM, ycTa-
HOBWJIM HEAOCTAaTKU TEXHOJIOI'MU IO ITOBBILICHHOMY MHU-
KpOOHOMY OOCEMEHEHHIO Ha 3Tarax IMOATOTOBKU CIMBOK K
COMBaHMIO M JOOABJICHHUIO HAITOJIHHUTEICH.

Cormmacao 'OCT 4399 : 2005 «Macno ciuounoe. Tex-
HUYECKHUE YCIOBHS» CAETAHO OMHCAHUE TOTOBOTO MPOTYKTa
C XapaKTepHCTHKOM cOCTaBa MPOAYKTA, COCTOSIHUS yTIaKOB-
KH, NPOAOJDKUTEIBHOCTH U YCJIOBHM XpaHEHUs NPOAYKTa,
MOTPEOHUTENILCKOM MPAaKTHKH. B OI0K-cxeMe mpoH3BOCTBA
Macjia COMBaHHEM CIIMBOK HENPEPBIBHBIM CIOCOOOM Mpe-
CTaBJICHBI TEXHOJIOTHUECKHUE ONEPALUH C YTOYHEHHEM IO-
TIOJTHUTEJIBHBIX ONEpanuidi U IeHCTBHIA: XpaHeHHE 00e3KU-
PEHHOTO MOJIOKA U CIIUBOK, 100ABIEHUE COH U KPACUTEIS,
IMOJIYYCHUEC YITAKOBOYHBIX MaT€pruaoB.

[Ipoananu3npoBaHel ¥ WAEHTH(GUIMPOBAHBI OIIaC-
Hble (DAKTOpBI, KOTOpbIE MOTYT BIHSATH Ha OE30IacHOCTH
1 KkadecTBO Macia. C IOMOIIBIO MPOrpaMM-TIPEAIIOCHLIOK
YCTAQHOBJIEHB KPUTHUYECKHE KOHTPOJBHBIE TOYKH B IIPO-
M3BOJICTBE Macja: MacTepH3alusl CIUBOK; OXJaXICHUE U
(u3nuecKoe co3peBaHUE CINBOK.

YcTaHOBIIEHO, YTO KOPPEKTUPYIOIMMY ASHCTBHIMH 1O
MOHHUTOPHHTY KOHTPOJISI B KPUTHIECKUX KOHTPOJIBHBIX TOY-
Kax SIBIIIOTCS XUMHYECKHE M3MEPEHHMS: ONpEJe/CHuEe aK-
THUBHOH U TUTPYeMOH KHCIOTHOCTH CIMBOK M MHKPOOHOIIO-
rudeckue uccnenoBanus. OnpeneneHbl KPUTHUECKHE TOUKU
KOHTPOJISI MPOM3BOJACTBA Macjia CIMBOYHOIO C YKa3aHHUEM
rokasareseil KoHTpouist: pesxxum nactepusanuu, bI'KIT, MA-
OAHM, TeMmeparypa, IpOAOIDKUTEIHHOCTE CO3PEBaHMSI.

O0OHapyXeHHe ¥ MOHHUTOPUHI KPUTHUCCKUX KOH-
TPONBHBIX TOYEK B IIPOIECCE NMPOU3BOJICTBA MAacCia CIH-
BOYHOTO 103BOJIAET O0iee 3¢ (HEKTUBHBIM U SKOHOMHYHBIM
crocoboM ToCTHUraTh KauecTBa U O€30IaCHOCTH, YeM Tpa-
JTUIMOHHBIE CPEACTBA WHCIIEKIIMY W HCIBITAaHUS TOTOBOM
TIPOTYKITHH.

KuroueBbie caoBa: cuctema HACCP, npuaiunsr HA-
CCP, onacuple (hakTOphl, OIOK-cXeMa, MPOrpaMMBI-TIPEN-
MOCBUTKY, KPUTHUECKHE KOHTPOJIbHBIE TOYKHA, MOHUTOPHHT
KOHTPOJIsI, OMOIOTNYECKUE PUCKH.
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Setting the critical control points according to the
HACCEP system for the production of butter by whipping
cream

Vovkogon A., Nadtochiy V., Rol N., Merzlova H.,
Sliusarenko A., Sliusarenko S., Chernyuk S., Kachan A.,
Nedashkivsky V.

The article highlights the features of butter production
by the method of hammering cream in batch and continuous
butter makers and the stages of implementation of the
HACCEP system in butter production. The preparatory steps
and principles of the system used in the development of the
HACCEP plan are considered. To obtain a safe and quality
product, a preventive approach was developed, which
is based on the principle of critical control points in the
analysis of hazards. For this purpose, we used regulations
and recommendations harmonized with international state
standards. Analyzing the method of butter production by
hammering cream in a periodic and continuous way, we
identified the disadvantages of the technology for increased
microbial contamination at the stages of preparing cream for
hammering and adding fillers. According to SSU 4399: 2005
“Butter. Technical conditionsa description of the finished
product was made with the characteristics of the composition
of the product, the state of the packaging, the duration and
conditions of storage of the product, consumer practice. In

Copyright: BoBkoron A.I'. Tain.© This is an open-access article distributed
under the terms of the Creative Commons Attribution License, which
permits unrestricted use, distribution, and reproduction in any medium,

the flowchart of butter production by the continuous method
of knitting cream together, technological operations are
presented with the specification of additional operations and
actions: storage of skim milk and cream, addition of salt and
dye, and the resulting packaging materials. Hazards that can
affect the safety and quality of the oil have been analyzed and
identified. With the help of prerequisite programs, critical
control points in butter production have been established:
pasteurization of cream; cooling and physical maturation
of the cream.It was found that the corrective actions for
monitoring control at critical control points are chemical
measurements: determination of active and titratable acidity
of cream and microbiological studies. The points of control
of butter production were determined, indicating the control
indicators: pasteurization mode, bacteria of the Escherichia
coli group, the number of mesophilic aerobic and facultative
anaerobic microorganisms, temperature, ripening duration.
The detection and monitoring of critical control points in
the butter production process allows a more efficient and
cost-effective method to achieve quality and safety than
traditional means of inspection and testing of finished
products.

Key words: HACCP system, HACCP principles,
hazards, block diagram, prerequisite programs, critical
control points, control monitoring, biological risks.
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Jlns BUBYEHHS BIUIMBY pi3HHX 103 kopMoBoi nobaBku TK BMII y ckia-
JIi HOBHOPAILIOHHUX I'PaHy/IbOBaHUX KOMOIKOPMiB Ha NEPETPABHICTh MOXKUBHUX
peUOBHH Ta peTeHwio HiTporeHy y MOJIIOAHSKY KPOJIiB 32 iIHTEHCUBHOI TEXHOJIO-
rii BUpouryBaHHs OyJI0 MPOBEAEHO HAYKOBO-TOCHOXApChbKHU mociia. s mpo-
BEJICHHsI 0aIaHCOBOTO JOCIIAY 3 KOXHOI IpyNH JOCHITHUX TBapHUH BinOupanu
4 Kkpoi, SIKAX PO3MIIlyBalu IHAMBIAYaJbHO Yy CIIELialNbHO OONaTHAHMUX KIiT-
kax. Jlociin mpoBOAMIIM 32 METOAOM TPYI Y TPU MEPiOIH: MiAroToBYMA — 7 i,
nomnepeHii — 5 i, oOmikoBuii — 6 1i0. AHaI3 KOPMIB, Kally, C€4i MPOBOIUIN
3TiJJHO 3 3araJIbHOMPUHHATHMHU METOUKAMH 300XiMaHaizy. J{is romismi Mmonos-
HSIKY AOCIIJHHUX TPYI KPOJiB BUKOPUCTOBYBAJIM ITOBHOPALIOHHI IpaHyIbOBaHI
KOMOIKOpMH, Y CTPYKTypi SKuX OyB pi3HHil BMIiCT KOopMOBOi no6aBku. Kpossm
3T0ZIOBYBAJIM TIOBHOPAIIIOHHI IPaHyJIbOBaHI KOMOIKOPMH, 1€ BMICT MIICHUYHUX
BHUCIBOK CTaHOBUB 25,7 %, 3epHa stumeHto — 13,0, 3epHa KyKypynzu — 5,0, Makyxu
coeBoi — 2,5, Makyx# COHAITHUKOBOT — 15,0, ciHHOTO GOpoIHa arorepHu — 25,0,
BiBca — 10,0, kyxonnoi comi — 0,35 %. [ToKUBHICTH IPaHyIEOBAHOTO MTOBHOPA-
IIOHHOTO KOMOIKOpMY JJIsl BCiX JOCIHIJHHUX TPYI KpOJiB Oyia OIHAKOBOH. 3a
JTAaHUMH 0aJIaHCOBOTO JOCHIily HaMKpalli MOKa3HUKH MePEeTPaBHOCTI NOXKUBHUX
PEeYOBHH OyJI0 BCTAHOBJICHO y MOJIOAHSIKY KPOJIiB HOBO3€JIaHACHKOI HOPOIH 3 J0-
3010 3roJJOBYBaHH: KopMoBoi no6aBku TK BMII y cknaai rpanyapoBaHIX KOMOi-
KopMiB — 3,5 %. 3a Takoi 1031 KoedilieHT NepeTpaBHOCTI OpraHiYHUX PEYOBHH
cTaHoBUB 63,3 %, cuporo npoteiny — 67,9, cuporo xupy — 74,1, cupoi KIiTKO-
BUHU — 24,8 Ta 0€3a30THCTHX CKCTPAKTUBHHUX PeYOBUH — 72,3 %, IO CIIPUSIO
Ii/IBUILEHHIO IEpeTPaBHOCTI OPraHiyHOi pe4oBHHU Ha 2,5 %, CHpOro mpoTeiny —
Ha 3,9 (p<0,05), cuporo xupy — Ha 2,9, cupoi kiaitkoBunau Ta BEP — BimnosigHo
Ha 1,9 Ta 2,6 % y MOJOIHSKY KPOJIiB 3a IHTEHCHBHOT'O BHPOILYBaHHS Ha M’sCO.
YcraHOBIEHO, 10 TBAPUHH JIOCITIJHOT TPYIH, SIKUM 3TOJJOBYBAJIM Y CKJIai KOM-
6ikopmy kopmoBy n06aBky TK BMII y kinbkocTi 3,5 %, 3a BiIHOIMIEHHIM MiX
KiJIBKICTIO 32CBOEHOTO BiJl CHIO>KUTOTO a30TYy IIEPEBaKaJIN TBAPHH i3 KOHTPOIBHOT
rpynu Ha 2,92 % (p<0,05). Otxe, AaHi JOCIIIKEHb CBi{4aTh PO HO3UTHBHUN
BIUIUB KOopMoBoi 1o6aBkr TK BMII Ha picT i po3BUTOK MOJIOAHSIKY KPOJIB HO-
BO3€JIaH/ICHKOT TOPOJIH.

Koro4uoBi ciioBa: koedinieHT epeTpaBHOCTI, MOJIOJHSK KPOJIiB, KOMOIKOPM,
opraHiyHa pe4oBHHA, IPOTETH, XKUP, KIITKOBUHA, KynpyM.

ITocTanoBKa npo0JjeMu Ta aHATI3 OCTaHHIX
aocigkeHb. KpomiBHANTBO € Tally33[0 TBapHH-
HUIITBA, sIKa 3a0e31euy€e BUPOOHHUIITBO JIETHYHOTO
M’sica, XyTpa, myxy 1 mkipu. Kponi — pocnunoin-
Hi TBapWHU 3 OAHOKAaMEPHUM MHUTyHKOM. CTIOXH-
BaHHS KOPMY MaJFIMH TIOPILISIMH € XapaKTEPHOIO
OCOOJIMBICTIO KUBJICHHS KPOJIiB, IO OB’ S3aHO 3

aHATOMIYHUMH, (i310JIOTIYHIMH Ta BIKOBUMH OCO-
onmuBocTaMHu OyIOBY TpaBHOTO KaHamy [1, 2, 3,].
Y KpomniB € BelIHMKa KiJIbKICTh MepeBar Haj iH-
IIMMHU  CITBCHKOTOCTIONAPCHKUMHU TBapuHamu [4,
5]. Bouu xapakTepu3yrOThCS BHCOKOIO ILTOMIOMi-
CTIO 3aBISKH 3IaTHOCTI MOE€IHYBaTH (Pi3ioa0riuHi
MIePi0IU JaKTaLii 1 CYKPUTBHOCTI (KPOJIHUII MOXYTh
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3aIlTiAHIOBATHCS BXKe uepe3 7—8 mib micis Hapoa-
YKEHHsI KpoJIeH:T) [6, 7, 8]. Kpoi MaroTh KOpOTKwHiA
mepioa CyKpUTbHOCTI, Y HUX BiZCYTHS CE30HHICTD
PO3MHOXKEHHS, iM TpUTaMaHHA BHCOKa OIUIaTa
kopmy [9, 10].

3aBISIKH  KOPOTKOMY TIEPioAy CYKPUTBHOCTI,
CKOPOCTHUTJIOCTI Ta IHTCHCUBHOMY POCTY MOJIOJ-
HSAKY — BiJl ONHIE] KPOJIMIII MOXKHA OTPHMATH 3a
pIK KITBKICTh M’siCa, SIKa MepeBa)kac OUTBIN K y
50 paziB ii Bmacuy macy [11, 12, 13]. biomoriuni
0COOIMBOCTI TPaBJICHHS KPOJIiB MOTPeOYIOTh Ha-
CHYECHHS PAIliOHIB KIITKOBUHOIO, IO 37EIICBITIOE
BapTICTh paIlioHy. BHCOKOI MpOXyKTUBHOCTI KpO-
JIiB MOXKJIMBO JOCSTTH 3aBASKH TIPABWIBHIN Op-
raHizamii TomiBII 1 30aJaHCOBAaHOCTI PAIliOHIB 3a
BCiMa ITOKUBHUMH pedoBHHaMH [15, 16].

VY cydacHHX yMOBaX 3yCHJUIS HAYKOBIIIB 1 BU-
POOHUYHUKIB CIPSIMOBAHO Ha PO3pOOICHHS pe-
Cypco30epiraTbHUX TEXHOJOTIH €KOJIOTIYHO YH-
CTOTO0 BHPOOHHWIITBA M’sica 1 IMIKYPOK, 3a TOMIBII
iX pamioHaM# 3 BUKOPHUCTAHHSM HOBUX PEIICTITIB
01TKOBO-BiTaMiIHHO-MIiHEPAIEHUX T0OABOK, JIEIIIe-
BHX, HETPAIUIIIHHUX KOPMIB i pi3HUX O10JOTITHO
aKTHBHHUX pedoBuH [17, 18].

CroroaHi BUHHKIIA TpobiIemMa y 3a0e3mnedeHH1
TBapHUH BHUCOKOSKICHUMHU KOPMOBHUMH JTOO0aBKaMH
y CKJIaJ[i TOBHOPAITIOHHOTO TPaHyJIEOBAHOTO KOM-
OikopMy, OCKUTBKH HOTO HETOBHOIIHHICTD BILIH-
Ba€ Ha IIIBUIICHHS BATPAT KOPMIB HA OTUHHITIO
MIPOAYKITii, BIATBOPHY 3[aTHICTH Ta OOMIH pedo-
BUH. Ha cyyacHomMy puHKY YKpaiHU MPOMOHYIOTh
pi3HI OiTKOBO-BiITAMIHHO-MIHEPATEHAX KOPMOBI
nmo6asokw [19].

MeTo10 mociimpKeHHs] OyJI0 BUBYCHHSI BILUIH-
By 3romoByBaHHSI KopMmoBoi go06aBku TK BMII
y CKJIaZl TOBHOPAITIOHHUX T'PaHYJIbOBAaHUX KOM-
OikOpMiB Ha TEPETPaBHICTh Ta OOMIH IMOKHBHUX
PEYOBHH Y MOJIOMHSAKY KPONIIB 3a iHTCHCHBHOTO
BHPOITYBaHHS.

Marepian i Meronum nochaimxenHsi. Jlo-
CIIKEHHST TIPOBOIWIN y BHUPOOHHUYMX YyMOBaxX
kponedepmu TOB “I'peryr” Ha KpoJIsIX HOBO3E-
JAHACHKOI TOPOIH, SKUX YTPUMYBAIHA Y TOCIO-
nmapctBi. Yci kponi Oynmu KITIIHI9HO 340pOBHUMHM.
loxiBmto TBapWH 3AiHICHIOBATIN TTOBHOPAIliOHHHU-
MH KoMOikopMamu. JlocTynm 10 KOpMy Ta BOIH
OyB BITLHHUM.

Jlis BUBYEHHS TIEpETPaBHOCTI MOKUBHUX Pe-
qoBUH 1 Oaancy Hitporeny Oymo mpoBeneHo Oa-
JAHCOBUH JOCTIA 32 METONWKAaMH, ONMCAHUMH Y
nmoBigkoBiit miteparypi [20]. JocmigHuX KpotiB
YTPUMYBAJI y IPHUMIIICHHI 3a OJHAKOBHX YMOB.
3Ba)kyBaHHSI POBOIVIIH 3 TOYHICTIO 10 1 T.

Jns mpoBemeHHsS 0alaHCOBOTO JOCTIAY 3
KOYKHOT TpyITH BiOMpay 4 KpoJli, TKUX PO3MIIITy-
BaJli IHOWBIMyaJIbHO y CHEIlialbHO OO0JIaTHAHUX
KITiTKax. JlOoCIiT MPOBOMMIIA 3a METOIOM TPYII Y
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TPH TIEPiOaH: MiATOTOBYNH — 7 1i0, momepeaHiit —
5 116, oOikoBui — 6 Ai0.

AHaJi3 KOpMiB, Kajy, Cedi IPOBOIUIHN 3T1THO
3 3araTbHONPUHHATAMH METOAMKAMH 300XiMaHa-
mizy [21].

[Tepen modaTkoM 00JIKOBOTO ITEPiOITy BCI KITIT-
KH MUWJIM, OYHMINATN BiJ 3aJUIIKIB KOPMY, Kaly,
cedi, myxy Ta me3iHdikyBamn. Ha kokHIN KITITIT
3aKPIIUBUIA TAOTUIKY, Ha SKil 3aIMCyBaIld HOMED
TpyTH, TBAPUHH 1 KUBY Macy KpOJI.

36ip kamy i cedi MPOBOAMIIN 3a JOTIOMOTOIO
CHeIiaJbHO BUTOTOBJICHOTO IHA KIIITKH, IO Ha-
raayBajio TEpPEeBEpPHYTY OO HHU3Y Tpamelito 3i
3pi3aHOI0 BEPIIMHOIO. 3i0paHWN KaJl OYHIIAIH,
3Ba)XKyBalld Ha aboparopHux Barax AD-50 3 Tou-
Hictio 70 0,01 T 1 momimmanm y 6aHKy 3 IPATEPTOIO
KpHUITKOI0. SIK KOHCEpBaHT BUKOpPHUCTOBYBaIH 10
% po3uWH HITpaTHOI KUCIOTH 1 TUMOINI. s mo-
CITIDKEHHST XIMIYHOTO CKJIaay Kajdy HaIpHKiHITI
JOCITITY 3 KOXKHOI OaHKH Opaiu cepemaHio mpooy.

306ip cedi MpOBOIMIIH B CKJISTHI OaHKH EMHICTIO
500 mut 3 mdKamM#, HAKPATHAMHE (QLTETPYBaITEHOIO
TKaHWHOIO 3 KPYIMTHUMH BiukaMu. J{J1s1 KOHCepBy-
BaHHS ce4i y OaHkHM M00aBIsIN 2—3 KPHUCTATHKH
THMOITY. J{060BY KUTBKICTh ce€Ui BHIIMBAIIA Y Mip-
HAW OWTIHIP 11 BU3HAYCHHS 00’ €My, TTepeBa-
JIA B CKIISTHY OaHKYy 1 30epiraiu y XoJIOaHIbLHUKY.

JlocmimKkeHHsT XIMI9HOTO CKJIaay KOPMIB,
He3 IIeHNX 3aJIUIIKiB, BOIH, KTy 1 cedi MPOBOIH-
JIY 33 TPAJAUIIIHHIMH METOIUKAMH 300TEXHITHOTO
aHami3zy.

Ha ocHOBI 3ammciB y KypHaji po3paxoByBa-
JIA KUTBKICTH 3’iI€HOTO KOPMY, BHIUIEHOTO Kary
i ceui. 3a JaHUMHU XIMIYHOTO aHATI3y BHU3HAYAIN
Koe(iIiEHTH TePEeTPABHOCTI MOKUBHUX PEUOBHH
KopMy 1 6anmarc Hitporeny.

PesynbraTun pociaimkeHHnsi. Y 06amaHCOBOMY
JOCITiNI KpoJTi Tepiroi (KOHTPOIBHOI) TPyIH OT-
pUMYBaJIH IOBHOPAIIOHHUN TPaHyILOBAHII KOM-
OiKopM, a KpOJIi iHIIMX TPHOX MTOCITITHUX TPYII OT-
pUMYBaIH KOMOIKOPM i3 BiTaMiHHO-MIHEPaIBHOIO
n00aBKOTO, SIK HaBEIEHO Y Taduii 1.

YIpomoBK MIATOTOBUOTO TEPIOTy YMOBH
YTPUMaHHS 1 TOMIBIII KPOIIB Oy OTHAKOBHUMH,
KOMOIKOpPM y TOMIBHHITIO 3aCHIIaIH OIWH pa3 Ha
nm00y. Y 3pIBHUIBHHIA TEpiox KPOJIB TOXyBaJH
KOMOIKOpMaM¥ 3 BiTaMiHHO-MiHEPaJIBHOIO T00aB-
KOO 1 BU3HAYANIX TIOITaHHA JJIs1 YTOYHEHHS HOPM
3TOZIOBYBAaHHA. YMIPOIOBX OCHOBHOTO TIIE€pioay
YMOBH YTPUMAHHS 1 TOMIBII 3aJIAMIAIICH TAKHMH
CaMHMH K Y 3pIBHSUIBHOMY Tiepiomi. Y 1el dac
BpPaxOBYBJIH KITBKICTh 33JIJaHOTO KOpMY, He3 ife-
HUX 3QJIMIIKIB, CIIOXKUTOT BOAY, BUIIJICHOTO KAy
i ceui.

Kponsm nmocnmigHMX Tpym 3roloBYBaH TIOB-
HOpAIIOHHI TPaHyJIbOBaHI KOMOIKOPMH, B SIKHX
BMICT IIIIICHAYHUX BUCIBOK CTaHOBUB 25,7 %, 3¢ep-
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Tabmuus 1 — CxeMa HayKOBO-TOCHOIAPCHLKOr0 T0CTiLy

Tpyna KinbkicTb 3piBHsUIbHHIT TIEpioz OCHOBHHUIA TIepiof

TBapyvH (15 ni6) (60 mi6)
1-KOHTpOIbHA 15 OcHoBHuii panion (OP) OP i3 BmicToM Exoxopm TM bionit ['pyn
2-nociigHa 15 OP OP i3 Bmictom TK BMII (3,0 %)
3-pocuinHa 15 OP OP i3 Bmictom TK BMII (3,5 %)
4-nocnigna 15 (0)3 OP i3 Bmictom TK BMII (4,0 %)

Ha stuMmeHto — 13,0, 3epHa Kykypyasu — 5,0, Maky-
XM CO€EBOI — 2,5, MaKyXu COHSAIIHUKOBOI — 15,0,
cinHorO OopomHa nrorepuu — 25,0, Bieca — 10,0,
KyXoHHOT coni — 0,35 %.

Habip ocHOBHUX KOpMiB OyB OTHAKOBHUM SIK Y
KOHTPOJI, TaK i AocHigHuX rpynax. OnxHak KoMOi-
KopM pi3HuBca 3a BMicToM Ca, P, Fe, Cu, Zn, Mn,
Co, I ta Bitaminis A, JI, E, B, B,, B,, B..

s BU3HAUEHHS BIUIMBY PI3HUX 103 KOPMO-
BUX 100aBOK Ha MEPETPaBHICTH MOKUBHUX PEUO-
BUH KOMOiKOpMy OyJI0 MpOBEAECHO OallaHCOBUI
JOCTiA 1 eKCIepUMEHTabHO AOBEICHO, IO BHU-
KOPHCTaHHS MOBHOPALIOHHOTO TPaHyJIbOBAaHOIO
KOMOIKOpMY 3 PI3HMM BMICTOM MiKpPOEJIEMEHTIB
Ta BiTaMiHIB HEOJHAKOBO BIUIMBA€ Ha IMEPETPaB-
HICTb NO)KMBHUX PEYOBHH KOMOiKOpMYy (Tali. 2).

Tak, mepeTpaBHICTb OpPraHiYHOI PEUOBHHHU
Yy KposiB 2-1 TOCHiTHOI TpyNH IiJBUIIHIACS Ha
1,7 %, 3-1— 2,5 i 4-1 nocnignoi rpynu — Ha 1,4 %,
MOPIBHIOIOYM 3 TBapHMHAMH KOHTPOJIGHOI TpYIIH.
CTaTuCTUYHO 3HAYYLIOl PI3HULI MIX MOKa3HUKA-
MH II€PEeTPaBHOCTI OPraHiyHOi peYOBHHH HE BCTa-
HOBJICHO.

3a moKka3zHUKaMH MEPEeTPAaBHOCTI CUPOTO MPO-
TeiHy Kpoi 2-, 3- Ta 4-1 JOoCHiHUX TPy MepeBU-
LIyBaJId KOHTPOJIBHY I'PYILy, BiAmoBinHo, Ha 3,2 %
(p<0,05), 3,9 (p<0,05) Ta 1,4 %.

3 miABHIIEHHSM J03U KOPMOBOi H00aBKH B
rpaHyJbO0BaHOMY KOMOiKOpMi BinOyBaeThcs Mif-
BUIIECHHS KOe(ilieHTIB TMEpPeTpaBHOCTI CHPOTO
KUY y KponiB 2- Ta 3- gmocmigHux rpyn. Llei
MOKa3HUK TIEPEBUIIYBaB aHAJOrB KOHTPOJIBHOI
rpynu, BiamoBigHo, Ha 2,4 Ta 2,9 %. Iloka3Huk
nepeTrpaBHOcTi 4-1 nocnianoi rpynu OyB Ha piBHI
KOHTPOJIBHOT TPYIIH.

VY KponiB AOCHiTHUX TPyH KoedillieHTH nepe-
TPaBHOCTI cUPOT KIITKOBUHU OYyNH 10 BULLIUMHU:
2-i—nal,7 %, 3-1—1,914-i— 0,8 %, mopiBHIOIOYH

Tabmuns 2 — IlepeTpaBHiCTh MOKMBHUX PEeIOBHH

3 TBApMHAMHU KOHTPOJIbHOI TpynH. CTaTUCTUYHO
3HAUYIIOi Pi3HULI MK NOKa3HUKaMH TepeTpaB-
HOCTi CHPOi KJIITKOBUHHU HE BCTAaHOBJICHO.

Be3azoTHcTi eKCTpakTHBHI PEYOBHMHM Kpalle
MEPETPaBIIOBATNCA Y KPOJIB AOCHITHHUX TIPYIL.
Tak, TBapuHH 2-, 3- 1 4-i rpym 3a MOKa3HUKAMHU Tie-
PETPaBHOCTI IepeBaXkaad aHaJIOr'iB 3 KOHTPOJIBHOT
rpynH, BiANoBigHO, Ha 1,9, 2,6 Ta 1,5 %.

OTxe, ONTUMAILHUM BMICTOM BiTaMiHHO-Mi-
HepanbHOi go6aBku TK BMII y cknani rpany-
JHOBAHOTO KOMOIKOpMY Ut KpodiB € 3,5 %, 1m0
CHPUSUIO TiABHIIEHHIO MEPETPaBHOCTI OpraHid-
HOI peuoBHHM Ha 2,5 %, cuporo mpoTeiHy — Ha
3,9 (p=0,05), cuporo xupy — Ha 2,9, cupoi KIiT-
xoBuHHM Ta BEP — BigmosigHo Ha 1,9 Ta 2,6 % y
MOJIOAHSAKY KPOJIiB, SIKi BUPOLIYIOTHCS Ha M’SICO.

Bananc Hirporeny € mnoka3HUKOM OOMiHY
MPOTETHY B OpPraHi3Mi Ta JOBOAUTH €(DEKTUBHICTh
BHUKOPHCTaHHS a30TUCTUX PEUOBHH Kopmy. Jlo op-
ranisMmy HiTporen HamxoauTe y BUIVISIII CHPOTO
MPOTEiHY, CKJIQJ0BOIO YACTHHOIO SIKOTO € O1JIKH.

Bananc HitporeHy BHBYA€TbCS AJIsl OLIHIO-
BaHHS PiBHsI 3a0€3MEYEHOCTI TBapUH MPOTEIHOM
KOpMY, Ja€ 3MOT'Y BCT@HOBUTH PiBEHb BHKOPU-
CTaHHSl B OPraHi3Mi CHpPOrO NpOTEiHy KOpMY Ta
HOTO BIJIMB HA YTBOPEHHS M S30BO1 TKAHUHH.

Bananc Hitporeny siBisie co0010 pi3HULIIO MK
KUTBKICTIO €IeMEHTa, SKUI HaJXOAUTh B OPTaHi3M
3 KOPMOM, Ta HOTO KiJIbKiCTIO, BUBEIEHOIO Y BU-
VIS KIHLEBUX NMPORYyKTiB 0OMiny. bananc Hitpo-
TeHy € BXKJIMBUM ITOKa3HUKOM, SIKHH 3yMOBIIOE
3MiHM B Oprati3mi TBapuH. Tak, y mpoBeIeHOMY
nocaini 6anmanc Hitporenry y TBapuH ycix rpyn
OyB MO3UTUBHUM, [0 HABEICHO y TaOmuIli 3.

AHani3 qanux Tabmuii 3 IOBIB, IO 3 KOPMOM
JOCTITHUMH KPOJIIMH BCIX Tpyn OyJ0 CIIOKHTO
4,84-4.88 T HirporeHy, xo4a BUAINIEHHS HOTO 3
KaJIOM Ta cedero OyJo pi3He MiXK rpymnamu JOCTiI-

I'pyna
TToka3nuk KOHTPOIIbHA JIOCITiTHA
1 2 3 4

OpraHiyHa pe4yoBHHA 60,8+0,92 62,5+0,76 63,3+0,35 62,2+0,69
Cupuii mpoTein 64,0+0,76 67,2+0,62* 67,9+0,54* 65,4+0,69
Cupuii xup 71,2+0,90 73,6+0,86 74,1+£0,59 71,6+£0,97
Cupa KT TKOBUHA 22,9+1,17 24,6+0,93 24,8+0,86 23,7+0,70
BEP 69,7+0,83 71,6+0,85 72,3+0,59 71,1+£0,62

Hpumitka. * — p<0,05 — MOPiBHAHO 3 KOHTPOJIHEHOIO TPYIIOIO.
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Ta6nuns 3 — CepennnonodoBuii 6ananc Hirporeny, r, O+ S5 (n=4)

I'pyna
TToka3nuk KOHTPOJIbHA JOCTiIHA
1 2 3 4
[IpuiinsTo 3 kKopMoM 4,84+0,051 4,86+0,084 4,88+0,067 4,85+0,050
Bugineno 3 kaiom 1,32+0,031 1,27+0,010 1,29+0,023 1,30+0,028
Bugineno 3 ceuero 2,08+0,044 2,07+0,060 1,99+0,026 2,05+0,036
3acBoeHO 1,44+0,024 1,53+0,034 1,59+0,040* 1,51+0,055
3acBO€HO, % BijJ MPUUHATOTO 29,75+0,273 31,41+0,239* 32,67+0,477* 31,05+0,814

Mpumitka. * — p<0,05 MOPiBHIHO 3 KOHTPOIBHOIO TPYIIOIO.

Hux TBapuH. Tak, 3a mokazHukoM BMicTy Hitpore-
HY Y BHJIEHOMY Kaii kpodi 2-, 3- ta 4-1 mocmi-
HUX TPy MOCTyNajucsi TBapHHAM KOHTPOJIBHOI
rpynd, BignosinHo, Ha 3,8 %, 2,31 1,5 %.

3a xinbkicTio HiTporeny, sikuii BUAiNsABCSA 3
cedero, TBapHHHM 2-1 TOCIITHOI TpyHu Oyau Ha piB-
Hi KOHTPOIO. Y KpoliB 3- Ta 4-1 JOCHIIHUX TPy
1eH MOKa3HUK OyB MEHIIHUI MPOTH KOHTPOJIBHUX
aHaIoriB, BiANoBiAHO, Ha 4,4 Ta 1,5 %.

3romoByBaHHSI KOPMOBOi JOOAaBKM B CKJIafi
TPaHyJIbOBAHOTO KOMOIKOpMY 3yMOBHIIO 30iJIb-
IIeHHS KUTBKOCTI 3aCBO€HOTO HiTporeHy B KpoiB
yCiX AOCTITHUX TPy MPOTH KOHTpoIto. Lle 30imb-
IIeHHS U1 KpoidiB 2-, 3- i 4-1 gocmigHux rpyn
CTaHOBWJIO BimmoBigHO 6,2; 10,4 (P<0,05) 14,8 %.

3a BIZHOLIEHHSIM MK KIUIBKICTIO 3aCBOEHOTO
Ta CIOXMUTOIO a30Ty Kpoii 2-1 mociigHol rpynu
NepeBaXkaJld TBApHH KOHTPOIbHOI Ha 1,66 %; 3-1
—Ha 2,92, 4-i—mna 1,3 %.

OTxe, 3roJOBYBaHHA KpOJSIM KOMOIKOpMYy 3
PI3HUM yMICTOM IOCIHI)KYBaHHUX KOPMOBHX J0-
0aBOK TO3WTHMBHO BIUIMHYJIO Ha pereHmiro Hi-
TPOreHy Yy KpOJIiB HOBO3EJIaHIACHKOI MOpPOAM 3a
IHTEHCHBHOI TexHoJorii BupomryBaHHs. [locii-
JOKEHHSIMU BCTAHOBJIEHO, 110 Halikpaiue Hirporen
3aCBOIOBAaBCS B OPTaHI3Mi JOCHIJHUX TBapHHH,
SKUM JofaBaid 35 r kopmoBoi modaBku TK BMIT
Ha | KT TpaHy/IbOBAaHOTO KOMOIKOpPMY.

3a pmanuMu BuBYeHHA Oamancy Hitporeny
ONTUMAJILHOIO 103010 3TOAOBYBaHHS KOPMOBOI
nmobasku TK BMII y ckiazi pamioHiB MOTOAHSIKY
KpoiiB € 3,5 % y CTpyKTypi rpaHyJIb0BaHOTO KOM-
OixopMy. 3a 30inbLeHHs 1031 A0 4,0 % mokasHUK
piBHs 3acBoeHHS HiTporeHy cyTTeBO 3HHKYETHCS.

BucHoBku. BuxopucTaHHS TIpaHyIbOBaHOTO
KOMOIKOpMY 3 PI3HUM YMICTOM JIOCIiIKyBaHHUX
KOPMOBHX 100aBOK MO3UTHUBHO BIUTMHYJO Ha Iie-
PETPaBHICTh OKUBHUX PEYOBUH 1 peTeHmiro Hi-
TPOreHy Yy KpOJIiB HOBO3EJIaHIACHKOI MOpPOAM 3a
IHTEHCUBHOI TexHojorii BupouryBaHHs. Onru-
MaJBHOIO 7103010 KopMoBOi q06aBku TK BMII y
CKJIa/Ii PaIioOHIB MOJIOMHSAKY KpOIIiB HOBO3EIaH/I-
cpKoi mopomu € 3,5 %, Mo crpuse MiABUIEHHIO
NEepeTPaBHOCTI OpraHiyHOl pedyoBHWHH Ha 2,5 %,
cuporo nporeiny — Ha 3,9 (p<0,05), cuporo xupy
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— Ha 2,9, cupoi kmitkoBuHE Ta BEP — Binmosiz-
HO Ha 1,9 Ta 2,6 %, MOPIBHIOIOYH 3 MMOKa3HUKAMHU
KOHTPOJIBHOI TPYTIH.

3a BiJHOIIEHHSIM 3aCBOEHOTO Bifl CIIOXHTOTO
a30Ty KpOJi IOCHiAHOI IpynH, SIKUM 3rOJOBYBAIH
kopmoBy no6asky TK BMII y kinbkocti 3,5 % y
CKJIaJli KOMOIKOpMY, TIepeBakalli TBapWH i3 KOH-
TPONBHOI TpymH Ha 2,92 % (p<0,05).
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IlepeBapuMocTh NMUTaTeJbHBIX BellleCTB M OajaHC
a30Ta y KPOJHKOB B 3aBHCHMOCTH OT KOJIHYECTBAa KOPMO-
BOii 100aBKH B KOMOUKOpMe

®enopuenko M.M.

Jisg n3yueHMs BAMSHUS PAa3IUYHBIX J103 KOPMOBOI
nobaskn TK BMII B cocraBe MOTHOPAMOHHBIX TPAaHYIIH-
POBaHHBIX KOMOMKOPMOB Ha IE€PEBapHMOCTh IMHUTATEIbHBIX
BEIIECTB U PETEHIMIO a30Ta B MOJOJHSAKA KPOIMKOB MPH
MHTEHCUBHOM TEXHOJIOTUH BBIPALMBAHUS OBLI IPOBEICH Ha-
YYHO-XO35IHCTBEHHBIH onbIT. J[jis mpoBeaeHus 6aaHCOBOTO
OIIBITa M3 KaXKIAOH TPYIITEI UCCIIEAYyEMBbIX )KUBOTHBIX OTOH-
panu 1Mo 4 KpoiuKa, KOTOPBIX pa3MeIlai HHANBUIYAIEHO
B CIIEIMAIBHO 000pYAOBaHHBIX KiIeTKax. OIBIT MPOBOIUIN
M0 METOMYy TPYMNI B TPU MEPHUOJA: MOATOTOBUTEIbHBIN — 7

144

CYTOK, IPEABIIYIIHIA — 5 CYyTOK, Y4E€THBII — 6 CyTOK. AHAIH3
KOPMOB, KaJla, MOYH MPOBOIHMIN COITIACHO OOIIENPHHATHIX
METOAMK 300XMMaHanu3a. J[isi KOpMIICHHS MOJIOAHSIKA
OMNBITHBIX TPYNIT KPOJHMKOB HCIIONB30BAJIH IOJHOPAI[HOH-
HBIE TPAHYJINPOBAaHHBIE KOMOMKOPMA, B CTPYKType KOTOPBIX
ObLIO pa3HOE COfepKaHHe KOpMOBOH mobaBku. Kpommkam
CKapMJIMBaJIX TIOJHOPAIMOHHBIE TPaHyINPOBAHHBIE KOMOH-
KOpMa, TJe COfepXaHHe MIISHWYHBIX OTpyOel cocTaBHIIO
25,7 %, 3epHa sumens — 13,0, 3epHa KyKypy3sl — 5,0, xKMbIXa
COEBOro — 2,5, ’KMbIXa MoJCOoIHeYHOro — 15,0, ceHHOI MyKH
mouepHsl — 25,0, oBca — 10,0, moBapennoi conu — 0,35 %.
[MurarenbHOCTH TPAHYIMPOBAHHOTO TOJHOPAIIMOHHOTO KOM-
OUKOpMa JUIs BCEX OIMBITHBIX IPYII KPOJIMKOB ObIIa OMHA-
koBOH. ITo 1aHHBIM 6aTaHCOBOTO OTIBITA JIyYIIIHE TOKA3aTeNN
MEPEBAPUMOCTH IMUTATCJIbHBIX BELICCTB 6]>IJ'II/I YCTaHOBJICHBI
B MOJIOJHSIKA KPOJHMKOB HOBO3EIAHJICKOH MOPOIBI, C J030M
ckapmimBaHus kopmoBod nob6aBku TK BMII B cocrase
TpaHyIHPOBAHHBIX KoMOHKOpMOB — 3,5 %. Ilpu Takoit no3e
K03()(UIIMEHT MepeBapuMOCTH OPTraHMYECKUX BEIIECTB
cocraBua 63,3 %, ceiporo mpoteuHa — 67,9, ceIporo >xupa
— 74,1, ceipoit kieTuatku — 24,8 U 6¢3a30TUCTHIX IKCTPAK-
THBHBIX BeleCTB — 72,3 %, 4T0 Cr1ocOOCTBOBAJIO MOBBIILIE-
HUIO TIepeBapUMOCTH OpraHMYecKoro BemiecTBa Ha 2,5 %,
ceiporo nporenHa — Ha 3,9 (p<0,05), ceiporo xupa — Ha 2,9,
celpoit kneryatku u MAP — cootBercTBenHo Ha 1,9 u 2,6
% y MOJIOJHSKA KPOJIIMKOB IIPH MHTEHCHBHOM BBIPAIIIUBaHUU
Ha MSCO. YCTaHOBJIEHO, YTO >KUBOTHBIE ONBITHOH IpYIIIBI,
KOTOPBIM CKapMJIMBAJIM B COCTaBE KOMOMKOpPMa KOPMOBYIO
nobasky TK BMII B komuuectBe 3,5 %, MO OTHONICHHUIO
MEXXTy KOJTHYECTBOM YCBOGHHOTO OT HMOTPEOIICHHOTO a30Ta
npeobaagany HajJ )KUBOTHBIMH M3 KOHTPOJIBHON TPYIITEI HA
2,92 % (p< 0,05). Takum obpa3om, JaHHBIE HCCIIETOBAaHUI
CBUIACTCIILCTBYIOT O IIOJIOXKUTEJIBHOM BIIMSIHUU KOpMOBOﬁ
no6askn TK BMII Ha pocT u pa3BHTHE MOJIOIHSIKA KPOJIH-
KOB HOBO3EJIAHJICKOH TIOPOAEL.

KnaroueBble cioBa: Kod(QUIMEHT NepeBapHIMOCTH,
MOJIOIHSK KPOJIMKOB, KOMOHKOPM, OPTaHNYECKOE BEIECTBO,
MIPOTENH, JKUP, KJIE€TUaTKa, Me/lb.

Digestiveness of nutrients and nitrogen balance in
rabbits with different quantities of feed additives in feed

Fedorchenko M.M.

To study the effect of different doses of feed additive
TC VMP in the composition of complete feed granular feed
on the digestibility of nutrients and retention of Nitrogen
in young rabbits with intensive cultivation technology, a
scientific and economic experiment was conducted. To carry
out a balance experiment, four rabbits were selected from
each group of test animals, which were placed individually in
specially equipped cages. The experiment was performed by
the method of groups in three periods: preparatory — 7 days,
preliminary — 5 days, accounting — 6 days. Analysis of feed,
feces, urine was performed according to generally accepted
methods of zoochemical analysis. For feeding young animals
of experimental groups of rabbits used complete ration
granular feed, in the structure of which there was a different
content of feed additives. Rabbits were fed complete feed
granular feed where the content of wheat bran was — 25.7%,
barley grain — 13.0%, corn grain — 5.0%, soybean meal —
2.5%, sunflower meal — 15.0%, hay flour alfalfa — 25.0%,
oats — 10.0%, table salt — 0.35%. The nutritional value of
granular complete feed for all experimental groups of rabbits
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was the same. According to the balance experiment, the
best indicators of nutrient digestibility were found in young
rabbits of New Zealand breed, with a feeding dose of feed
additive TC VMP in the composition of granular feed — 3.5%.
At this dose, the coefficient of digestibility of organic matter
was 63.3%, crude protein — 67.9, crude fat — 74.1, crude fiber
—24.8 and nitrogen-free extractives — 72.3%, which increased
the digestibility of organic matter by 2.5%, crude protein by
3.9% (p<0.05), crude fat by 2.9%, crude fiber and BER by
1.9 and 2.6%, respectively, in young rabbits, with intensive

Copyright: ®enopuenko M.M.© This is an open-access article distributed
under the terms of the Creative Commons Attribution License, which
permits unrestricted use, distribution, and reproduction in any medium,

rearing on meat. It was found that in the body of animals of
the experimental group, which were fed as part of the feed
additive of TC VMP in the amount of 3.5%, the ratio between
the amount of nitrogen absorbed from the consumed rabbits
of this experimental group was dominated by animals from
the control group by 2.92% 0.05). Thus, research data indicate
a positive effect of feed additive TC VMP on the growth and
development of young rabbits of New Zealand breed.

Key words: digestibility coefficient, young rabbits,
compound feed, organic matter, protein, fat, fiber, copper.
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