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BBICOKOKAUECTBEHHBIM CHIPHEM, M3TOTOBHUTH 0€30I1aCHbIE, KAUECTBEHHEIE M KOHKYPEHTOCIOCOOHBIE KaK Ha BHYTPEHHEM, TaK
U Ha MHPOBOM PHIHKE, MOJIOUHEIE HMPOIYKTEHL, UTO JeNaeT poOOTH3UPOBAHHOE JIOEHUE MEPCIEKTUBHBIM IS JAIbHENINEro
PacIpoCTpaHeHns U UCIIONB30BAHMSA B Y KpauHe.

KiroueBbie ¢J10Ba: MOJIOUHAsE OTPAC/b, MOJIOKO-ChIPbE, KAYECTBO MOJIOKA, POOOTH3UPOBAHHOE JJOEHHE, DAKTEPUANILHOE
o0cemMeHeHueE.

The comparative evaluation of milk quality in the robotic milking systems

V. Legkoduh

The article provides analytical review of actual state and perspectives of Ukrainian dairy industry in conditions of WTO
and European integration. The milk quality of robotic milking was evaluated according to the requirements of Ukrainian
standards and those of European countries. A preliminary comparison has been made of the existing standard DSTU 3662-97
“Cow milk unskimmed purchasing requirements” and the future DSTU 3662:2015 “Cow milk-raw material technical condi-
tions”. The comparative quality evaluation has been done of milk production in the robotic milking systems and existing
traditional milking systems — milking equipment “Parallel” and “Carousel”.

The Ukraine’s joining the WTO and signing the agreement about Association with the European Union foresee the new
quality level of Ukrainian food products, which is the main precondition for entering the world market.

In Ukraine the milk quality is regulated by the state standard DSTU 3662-97 “Cow milk unskimmed purchasing re-
quirements”. The studies show that the requirements of the Ukrainian standard do not meet the requirements of the EU for
milk quality and safety very considerably and they deviate from the EU indices by several times.

Having compared the DSTU 3662-97 and the EU decision Ne 853/2004, It is seen that Ukrainian milk of the standards “extra”
and “first-class”, considered as raw material of high quality, is qualified by the EU standards as “bearable” and of the lowest quality.
The milk “extra” and “first-class” is of much lower quality according to the EU requirements, however it is still acceptable for the
processing. As to the milk of category I and 11, it is not acceptable for the European milk processing industries. That is why, in the
framework of the Association of Ukraine and EU, a new standard has been developed to replace the old one DSTU 3662:2015
“Cow milk-raw material technical conditions”. That new standard was to be joined into force on 01.01.2018 but due to a number of
reasons it was postponed until 01.07.2018. According to the new standard, only 3 milk categories will remain. The milk of category
I (with bacterial contamination of up to 3 million/cm3) will be excluded. According to the new standard, the requirements to the raw
milk for the processing will be on the same level as European ones.

According to our investigation at the enterprise “Terezyne” in the village Vilna Tarasivka, the milking technology with
robotic system provides milk of guaranteed quality during exploitation years, which corresponds with the existing DSTU
3662-97, future DSTU 3662:2015 and the EU requirements. Also comparing the traditional milking systems to the milk qual-
ity obtained by the robotic milking system is considerably higher. It preserves the initial properties of milk coming from the
cow’s udder. All that allows supplying the milk processing industries with raw material of high quality and produce milk
products of good quality, safe and competitive on both domestic and world markets. This makes a good perspective for wider
use of robotic milking in Ukraine.
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’KUBA MACA I CEPEJTHbOIOBOBI ITIPUPOCTH KYPYAT-BPOIJIEPIB
3A BUKOPUCTAHHS SMIIHAHOJIITAHAHOTI'O KOINVIEKCY HUHKY

BuBdeHo uHaAMIKy JKUBOi MAcH i CEPeIHbOIO00BUX IIPUPOCTIB KypuaT-OpOIIepiB 3a 3r0I0BYBaHHS CyIbhaTy i 3Milma-
HOJIraHIHOTro KoMIuiekcy LImHKy B pi3HHX 103ax. [loka3aHO OCHOBHI lepeBaru BUKOPUCTAHHS 3MIIIaHONMIMAHIHOTO KOMILIE-
KCy HaJl Cy/1b(}aToOM Ta BU3HAYCHO IIEPCIICKTHBHU HOT0 3aCTOCYBAaHHS y CKJIal KOMOIKOPMIB.

BcraHoBieHo, 110 3r0JOBYBaHHS 3MILIAHOJITaHIHOTO KOMIUIEKCY LIMHKY /a€ 3MOTY BipOTiIHO MiBUIIHUTH CEPEIHBOIIO-
OOBI TPUPOCTH 1 )KUBY Macy KypuaT-OpoiiiepiB y pi3Hi BIKOBI TepioJil BUPOILYBaHHS.

BukopucTaHHs 3MilllaHOMIMrAHIHOTO KOMITTekey LIFHKY B 103aX, 10 BiMOBiAal0Th BBeAeHHIO Ha 1 T KomMbGikopmy 50 i
37.5 r eneMeHTa TIBUINYE CEPETHROTO000BI TIPUPOCTH 3a BeCh MEPio A0CTiLy BianmosiaHo Ha 3 1 5,2 T a6o Ha 5,21 9,1 %.
IMpu oMy xMBa Maca KypdaT 2 i 3-01 JOCTiAHUX TPYT, sIKi 3 KOMOIKOPMOM OTPHMYBAJH 3MiIIaHOMITaHIHAN KOMITIEKC
Lunky, 36inbimmiacs BigmosigHo Ha 12512191260 5,219,1 %.

3a pe3ynbTaraMi [POBEIECHOT0 HAYKOBO-TOCIIOAAPCHKOT0 OOCHIITY BCTAHOBIICHO, 10 3aCTOCYBAHHS 3MIIIAHOIITaHIHOTO
komIniekey LluHky B 0031, 1o Bignosizae 37,5 T eneMeHTa Ha 1 T KOMOIKOpMY CIIPHSIE€ KPAIIOMy BHKOPUCTAHHIO HOXXHBHUX
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PEUIOBUH KOPMY, 10 IPHUBOIUTH JIO BIPOTLIHOTO MiJIBUINICHHS CEPEHBOT000BHX MPUPOCTIB KypUaT-0poiiiepiB, MOYNHAIOYH 3
JIPYrOi JieKa/ld BUPOLITYBAHHS 32 3MEHILICHHSI BUTPAT KOPMIB.

BukopurcranHs 3MinraHoniranHoro koMmiviekcy [lunky B 1031, mo Bigmosizae 50 r exeMenTa Ha 1 T KOMOIKOpMY TaKoX
CIPHSIE KPALLOMY BUKOPHUCTAHHIO MOXKUBHMX PEUOBUH KOPMY, ajie A0 BipOriAHOro MifBULIEHHS CePEeAHbOA000BHX TPUPOCTIB
Kyp4aT-OpoiJiepiB Lie NPUBOANTD TIIbKK MOYUHAIOUHN 3 TPETHOT ACKaH BUPOLLYBAHHSI.

3a pe3ysbTaTaMyd KOHTPOJIbHHX 3BAXKyBaHb BCTAHOBJICHO, LIO XHBA Maca Kypuar-Opoiisepis 2 i 3-0f gocnizuux rpyn
rovasa BipOriJHO MEPEBAKATH )KHUBY Macy Kyp4ar-OpoiiepiB KOHTPOILHOT rpynu, nounHaouu 3 14-go6oBoro Biky i 10
sakiguenHs Bigroaisii (P<0,05).

Pesynbraty IOCHIPKEHb TT0Ka3all [epeBark BBEICHHs /10 CKiiaay KOMOiKopMiB I[HHKY y BUTIISAAI 3MilIAHOMITQHIHOTO
KOMIDIEKCY HaJl CyiIbdaToM, a OiIbIn eheKTHUBHOIO € 1034, IO BiJOBIa€ BBEICHHIO Ha 1 T kKoMbikopMy 37,5 T efeMeHTa.

KuwuoBi cioBa: 3mitanorirananii komruieke 1lunky, cynbdar [unky, Kypuara-Opoiiiepn, )KuBa Maca, cepeaHbo 10~
00BMil IPUPICT, BIKOBUI NEPio, KOHTPOJIbHA Py, A0CIIAHA rPya.

IMocranoBka mnpoGuaemu. OgHMM i3 HDIAXIB BUPILICHHA NpoOieMu 3a0e3leUeHHsST HACENCHHS
VYkpaiHu SIKICHUMH Ta €KOJIOTIYHO YHCTHMH TIPOAYKTAMH Xap4yyBaHHS, 110 MAlOTh TBapHHHE ITOXO-
JDKEHHSI, € CTBOPEHHST Mil(HOT i cTtabijpHOl KopMoBOT 0a3n. [Tpy oMy HaJ[3BHYANHO BayKJIIMBOTO 3HA-
YeHHsI Ha0yBarOTh HAYKORBI JOCTIIKEHHS IOAO TMiABUINEHHS TKOCTI KOPMIB Ta e(DeKTUBHOCTI BUKOPH-
CTaHHA MTOKUBHUX PEUYOBUH PallioHy, OCOOINBO MiKpoeneMeHTiB [3, 6, 7, 30].

AHanmi3 ocTaHHixX gocTiKkens i myomikamiii. Bukopucranus pe3ynbTariB IOCiKEHb HAYKOBUX
YCTaHOB 33 OCTAHHI JIECITUPIYUS JIajli 3MOTY BHECTH CYTTEBI 3MIHH B TEXHOJIOTIIO0 BUPOOHHUIITBA M'sica
ntuil. TeHmeHIii, mo BigMIYaloThes 3a TOMIBII KypyaT-OpoiinepiB, CTOCYIOThCS K PO3POOKH HOBHX,
e(eKTHBHUX PEeIeNTiB KOMOIKOPMIB, TaK 1 BJIOCKOHAJICHHSI CHCTEM HOPMYBAHHSI JKUBJICHHS 1 OIIHKH
MO’KMBHOCTI KopMmiB [1, 2, 5, 18].

Ojnum 13 rosioBHUX (AKTOPIB, IO CYTTEBO BIUIMBAE HA IIPOJYKTUBHICTH KypuaT-OpoiiepiB i
SKICTh IXHBOTO M’sica, € 30alaHCOBaHICTh KOMOIKOPMIB 32 BMICTOM €HEPril Ta OCHOBHUX IOXXHUBHUX
peuoswuH [14, 17].

Tax, Hampukaaa, He30aTaHCOBAHE HAAXOIKCHHS HE3aMIHHHMX aMIHOKHCIOT O OpraHi3My NTHII
BUKIIMKA€ 3HIDKCHHS TPHUPOCTIB JKUBOI MacH Ta (pi310J70T1YHOI aKTUBHOCTI PNy OKHUCTIOBAIBHUX 1
TpaBHUX (PEPMEHTIB, MPU3BOJUTE JIO OKUPIHHS TICUIHKY, TOPYIICHHS CHHTE3y HIKOTHHOBOI KHCJIOTH,
BTPATH aneTuTy, HacTauHs crepuibhocti [13, 24]. Tlpu ckiajanHi pamioHiB Jyis ITHIII HECTAYY aMi-
HOKHCJIOT Y HUX OalaHCYIOTh a0 NUISXOM BBEJICHHS BHCOKOIPOTCTHOBHX KOPMIB POCIHHHOIO, YU
TBAPUHHOTO TIOXOIKCHHS, a00 — CHHTCTUYHUX MpenapaTiB aMiHOKHCIIOT.

OcraHHiM yacoM crayin OLIbIlie yBaru NPWIUISTH 3a0€3IICYCHOCTI PAIliOHIB MTHII MIKPOCIEMEH-
TaMH, a OJIHUM i3 TOJOBHUX € I [1HK.

3a PO3NOBCIOIKECHHSM B OpraHi3Mi TBapHvH Ta YYacTIO B METa0OMIYHUX mponecax LIMHK € omHIM
13 He3aMIHHUX MIKpOEeJIEeMEeHTIB, SIKMH Tociae Apyre Micle Iicis 3amiza. Y KIITHHAaX OpraHizMy TBa-
pun [{unk, y mepeBaxHiit OinbInocti, nepeOyBae y CKIaji CTIHKHX OIOKOMIUIEKCIB, Y SIKUX BIH
3B’S3aHMIA 3 CHOOTCHHUMH OpraHidHUMU mdiranmamu [9, 20, 23]. Ile 3yMOBICHO BHUCOKOIO 3[aTHICTIO
JIAHOTO MIKpOECJIEMEHTa YTBOPIOBATH XEJIATHI CIIOJNIYKH, a FOJIOBHOIO OCOOJMBICTIO € T€, IO 33 YTBO-
peHHs OiokoMIIieKciB [IMHK € BITHOCHO Oe3MeYHuM It Oi0OMOJIEKYII.

Bionoriuna mis [{uHKY Ha opraHi3M TBapWH € Pi3HOMAaHITHOO, aje T'OJIOBHA POJjbh OOYMOBIIEHA
HM, 1110 1{uHK € He3aMIHHHUM KOMIIOHEHTOM a00 aKTUBATOPOM 0ararhoxX rOPMOHIB i PEPMEHTIB, Y TO-
My YHCTI TPOCTETHYHOI TPYIH, KaTali3ye IX Mo, Oepe yyacTh y reMoroesi i 3abe3nedyye MeTabomi3mM
KITiTHH Ta iX QyHKuil [4, 10, 19, 22]. Bin Oepe y4dacts y 6aratbox 0ioXIMIYHMX peakuis, 0cOOIHBO SIK
axTuBaTop (hepMEHTIB, T4 Ma€ aHTHOKCHAAHTHI BiacTuBocTi [14, 17, 21, 28]. biosoriuna jis 1{uaky
MPOSIBISETHCS Y PI3HUX 00JIACTAX JKUTTEISILHOCTI OpraHi3mMy: BiH O0epe ydacTh y MOJICIIOBAHHI [IPO-
HUKHOCTI IIKipH 1 (hopMyBaHHI Hecreln(piyHOI pe3UCTEHTHOCT] OpPTaHi3My, HeoOXiTHUHN TSl TIpoliecy
JO3pIBaHHS IMYHHUX KIIITHH 1 IPOAYKYBaHHS IIMTOKIHY, € HE3aMIHHMM 34 IIPOIECIB PO3MHOKEHHSI, a
TaKOX MPU3BOJUTE JI0 3arubeiti HU3KK NaToreHHuX Mikpooprauizmis [15, 23, 30]. IluHk Takox BXO-
IUTH 10 CKIady TPAaHCKPUNLUIHHUX (paKkTOpiB, IO PEryIIOIOTh AKTHBHICTb I€MOMOCTHYHUX KIIITHH —
GATA-6inkiB. Hecraua [IMHKY IpH3BOIUTH A0 3HWKCHHS PIBHS CHHTE3Y OLIKAa B OpraHi3Mi, OPYIILye
npouec Oiocunresy Bitamiuis C i B [4, 23, 25, 27].

IepeBaskta OLIbILICTL IMHKOBMICHUX OLIKIB y oprati3mi ojiHouacHo € hepmentamu [3, 19]. dyukitis
LIMHKY B €H3MMATHYHUX PEaKIlisX IMOJsIrac B YTBOPEHHI aKTUBHOTO CyOCTpar-(pepMEHTHOIO KOMILIEKCY
a00, y BUIAJIKy JICTIpOreHas, B yTBOPCHHI KOOPAMHALIAHUX 3B’ S3KIB MK (DEpMEHTOM i KO(hepMEHTOM
HAJD) [7, 26]. Y nesikux Bunaskax Oiosoriuda posis [{unky nonsrae y crabitizauii ctpykryp, siki He00-
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XiHi Jyist 3aiHCHEHH ST OioXiMiurnX peakiii. ITor’s13aHo 11 3 THM, 1110 [[MHK € HE3aMIHHUM METajI0KOMIIO-
HCHTOM PANY ICTiMPOreHas, XapaKTePHOIO BIACTUBICTIO SKUX € JBOKOMIIOHCHTHICTD, 1 K1 IS 3MIMCHCHHS
CH3UMAaTHYIHOTO JCTiAPYBAHHS MTOTPeOYIOTh YUacTi HikoTHHamigaaeHinauaykneotuny (HAJD).

3nayna yactka [[MHKY, 32 yMOB HaJXOJ/DKEHHSI HOTO JI0 KIIITHH, aKyMyJIOETHCS Y CKIIAJ[i MOJIEKYII
crerudiuHuX, baraTux Ha NMUCTETH OIJIKIB — METAIOTIOHETHIB, 3[aTHHUX 3B’ I3yBATHCS TaKOX 3 1HIITHMH
MeTamamiu [9, 26].

VY npaxTwIli TOAiBIII HACTO BUKOPUCTOBYIOTH Pi3Hi crionyku 1[uHKY: okenj, cysbdar, XIopus, Kap-
Oonar Tta inmi [6, 10]. L{unk i3 cynbgaTy Ta OKCHIY BHUKOPHUCTOBYETHCS OUMbII ¢(EKTHUBHO, HIXK 13
xyoputy 1 kapbonary. [Ipore Heopraniuni cosi (XJopui, HiTpar, cyiabdar, kKapOoHAT) BCMOKTYIOTHCS
B OpraHi3Mi Tipiie, Hixk opraHiuHi. Bin3HadeHo, 1m0 comni LIuHKY BOJOIIOTH BITHOCHO HU3BKOIO TOKCH-
YHOIO JTi€F0, 0COOIMBO 3a MEPOPATBHOTO BBEACHHS [24].

TakuM 4MHOM, TIPOBEJIEHHH JIITEpaTypHUI aHa3 TTOKa3aB, 10 Peali3allisi TeHETHYHOTO MTOTEeHIary
TBAPHUH 3&JIKUTH BiJl TIOBHOIIHHOCTI TOJ[iBJIi, BAKOPHUCTAHHS SKICHUX KOPMIB Ta 0i0OJIOTIYHO aKTHBHHX
peuoBuH. Ha crorogHimHiii geHb B YKpaiHi B IpeMiKcaX BUKOPUCTOBYIOTHCS HEOPTraHiyHI COJl MiKpoene-
MEHTIB 1, B OLIBIIIOCT] BUITAAKIB, IMIIOPTHOT'O BUPOOHHMIITBA, Oe3 ypaxyBaHHS X (HaKTHIHOTO BMICTY B KO-
pmax. Husbka OiojoctyriHicTs MikpoenemeHTy [IMHKY 3 KOpMy Ta 3 TPaIMIiHNX JHKEpeT BIMArae morny-
Ky HOBHX ITIXOIB BUPIIIICHHS IpoGiteM. [lepcreKTUBHUM METOZIOM € po3po0Ka G10TeXHOMOTIT BUPOOHMUII-
TBa XeJaTHUX (POPM MIKpPOETIEMEHTIB Ta BUKOPHCTOBYBAHHS 1X Yy TOIIBJI BHCOKOIPOIYKTUBHUX TBapHH,
OCKUTHLKH BOHH B OpraHi3Mi TBapuH 1iepedyBaioTh y xenarHiit hopwmi [3, 27].

MeTo10 jiocitijkeHHsT OyJI0 BUBYHTH BIUIUB 3aCTOCYBAHHS CYJIh(ATy i 3MIITAHOJITaHIHOTO KOM-
miekcy [luHKy y cknani KoMOIKOpMIB TS KypuaT-OpoiiiepiB Ha iX IPOXyKTHBHICTD.

Marepiax i MeTonuka gocaimkenns. HaykoBo-rocroiapchkuii 1ociijt i3 BUBYEHHS €(hEeKTHBHO-
CTI BUKOPUCTAHHS 3MIIIAHOJIITaHIHOTO KOMITICKCY 1[MHKY y cKkiagi KOMOIKOpMIB OyIJI0 HPOBEICHO B
YMOBaX TIPUMIIICHHS BiBapito BijolepKiBChKOTO HAIlIOHALHOTO arpapHOTO YHIBEPCHTETY Ha Kypda-
Tax-opoitnepax kpocy Ko66-500.

[lepen mpoBENCHHSIM JIOCIIIDKCHD OyJI0 BUTOTOBJICHO 3 BUAM KOMOIKOPMIB: OJMH — i3 BUKOPHC-
TaHHAM cyabdaTy L{luHKY B H031, IO BiANOBiAae BBeACHHIO Ha 1 T koMOikopmy 50 T eneMeHTa (KOHT-
pOJIb), APYrUii — 3 BUKOPHCTAHHSIM 3MILIAHOJITaHOHOTO KoMIUIekey LIMHKY B 10o3i, IO BigmoBizae
BBesicHHIO Ha 1 T KomOikopmy 37,5 r enemeHTa i TpPETii — 3 BUKOPHCTAHHSM 3MINIAHONITAHHOTO
koMmiutekcy [IuHKy B 71031, 110 Biamosijgae BBejieHHI0 Ha 1 T KoMOikopmy S0 T eirleMeHTa.

Cynbdar i 3MilTaHOIIraHIHWH KOMILTeKC 1[MHKY 10 rOTOBOr0 KOMOIKOPMY BBOJWIIH IIIITXOM Oa-
rarocTyreHeBoro 3mimyBanus. Takuil crioci® BBejeHHs npenapariB 1[uHKy jac 3Mory piBHOMIpHO
po3noaiuTH Mo0aBKH IO Beii Maci komOikopmy [8, 12, 16].

Jluist ipoBesienns jociiay Oyio Bigidpano 150 romis xypuar-OpoisiepiB y J000BOMY Billi, 3 SIKHX
3a MPUHIAIIOM aHAJIOTIB CPOPMYBaIH 3 TPYIH — KOHTPOJBLHY i 2 JiociiiHuX, 1m0 SO ToiiB y KOXHil
(25 niBuuKiB 1 25 xkypouok). ITpu mibopi ananoris ypaxoByBayim XuUBy macy kypuar [11, 12].

JlocTioHy ITUIO YTPUMYBAIH Y KIITKOBHMX GaTapesx 3a LILTBHOCTI mocaak 12 romiB Ha 1 M.
OpoHT TroAiBIi CTAHOBUB 2,5 CM, HAIyBaHHS MPOBOAMIOCA 13 HINMENbHHUX MOINOK. [I0OKa3HUKH MIKpOK-
JiiMaTy TPUMIIICHHS OyJin iICHTHYHUMH JIISL IITUI BCIX TPYI 1 BiJIIIOBI/IajIM BCTAHOBJICHHUM Tiri€HId-
HUM HOpMaTuBaM (Taoi.1).

Tabnuns 1 — Temneparypa i BosioricTs MOBITPS Wi/ Yac BUpoUIyBaHHA KypuaT-GpoiiepiB

) . Temmeparypa, °C . .
Bik kypuar, 1io - - - BinnocHa BoJsioricts, %
y IPUMILIIEHH] i 6pyaepom
1-7 28-26 35-30 65-70
8—14 24-22 29-26 65-70
15-30 20-19 - 65-70
3142 18-17 - 60-70

SIk BUAHO 3 Tabuui 1, NOKa3HUKHK MIKPOK/IiMATy HPUMILICHHS BiIIIOBi/1aj 11 BUMOIaM IHTCHCUBHOI
TEXHOJIOT11 BUPOIIyBaHHS Kyp4yaT-Opoiiepis.

OcHOBHI pe3yJabTaTH AOCTiMKeHHA. 3a pe3ylbTaraMu NPOBEJICHUX JIOCHIJPKEHb BCTAHOBJICHO,
10 3rOJOBYBaHHS 3MIIIAHONITaHIHOTO KOMIUIEKCY LIMHKY mae 3MOr'y BipOTifHO MiABHINWTH Cepel-
HbOIOOOBI IPUPOCTH 1 JKUBY Macy Kyp4aT-OpoiepiB y pi3Hi BiKOBi ITepioay BUPOLTYBAHHS.
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SIkImo sKkMBa Maca Kypyar Ha IO4YaTKy JIOociiay Oyia maiike 0JHaKOBOIO, TO y 7-1000BOMY Billi BO-
Ha Mala TCHICHIIIo 0 30iMbIIeHHs y KypuatT 2 1 3-of rpym, ane BiporigHol pi3HHLI 3a UM MTOKa3HH-
KOM H€ BCTaHOBJIEHO (TabII. 2).

Ta6nuns 2 — JKuBa maca Kypuar-6poiinepis, T (n=150)

o ["pyna Kypuar-6poiisiepis
Bixk, 1i6
1-a 2-a 3-51

1 40,3+0,47 40,4+0.45 40,4+0,40

7 117,7+1,03 118,4+1,32 119,3+1,37
14 333,3+3,24 342+42.22% 355,443,97%*
21 791,2+5,61 817,1445% 826,6+8,32%*
28 1265,0+31,2 1341,7+20,65 1359,5+15,8*
35 1799,9+22,68 1872,5+£22,61* 1933,5+31,75%*
42 24354+48,24 2560,9+52,95 2654,3+63,24*

TMoTpibHO BifMITHTH, IO 32 pe3yJIbTaTaMHt 3BAXKYBAaHb YIIPOJIOBXK BCHOTO JIOCII Ty HAMBHIIA 1B Ma-
ca criocrepiraiach y Kypuar-opoiiiepin 3-0f 0CIiIHOT IPyITH, SIKi 3 KOMOIKOPMOM CITOJKHBAJIH 3MIIIAHOJTI-
raHaHui koMiuieke 1{TuHKy B 1031, 10 BiANOBiAaNa BBeACHHIO 37,5 T eleMeHTa Ha 1 T KoMOiKopMy.

Kypuata 1i€ei rpymnu 3a skuBoto Macoro y Bimi 7, 14, 21, 28, 35 1 42 116 nepeBaskanu OpoiinepiB Ko-
HTpOJIBHOT IpynH Biamosiaxo Ha 1,6, 22,1 (p<0,01), 35.4 (p<0,01), 94,5 (p<0,05), 133,6 (p<0,01) i
218,9 r (p<0,05), abo na 1,3, 6,6, 4,5, 7.5, 7,4 1 9,0 %, y To# uac sk Kypuara 2-01 JOCIIIHOI IPYIIH Y
3a3HAYCHI TIepiofy BUPOLIYBAHHS 3a KUBOIO MACOI0 TepeBaKalK KypyaT 1-oi IpymH, ajie BiacTaBalIu
BiJl POBECHUKIB 3-0T JIOCIIIHOT TPYITH.

Tax, y Bii 7 110 skuBa Maca Kypyat 2-oi rpynu 0y:ia Bianosizuao Ha 0,7 r, a6o Ha 0,6 % OibIIOO,
HIX y OpoiisiepiB KOHTPOJIBHOT IPyIIH.

V Bimi 14, 21, 28, 35 Ta 42 110 >kvBa Maca nTHLi 2-0i Tpynu Oyia BiAmoBigHo Ha 8,7, 25,9, 76,7, 72,6
ta 125,5, abo Ha 2.6, 3.3, 6.1, 4,0 Ta 5,2 % GUIBIIOIO, HIXK B aHAJIOTIB KOHTPOJIEHOI rpyrm (p<0,05).

OTxe, j)xHMBa Maca KypuaT-OpoiiepiB 3-oi rpymH, sKi 3ale)XKHO BiA mepioay BUpolmyBaHHs (5-21,
22-35 i1 3642 1i0) crokvBaIK KOMOIKOPM 13 3MiIlIAHOMITAaHIHUM KoMIUTekcoM 1KY B 1031, 10 Bi-
JIIOBi1aia BBeAEHHIO 37,5 T enemenTa Ha 1 T KOMOIKOpMY, BHSBHJIACS HAWBMIIOK 1 y Bitli 42 no06u
cranosmia 2654,3 r, mo 0yino Ha 9,0 % BuIe, HIX Yy KypuaT KOHTPOJILHOT IPYIIH.

BiamoBiaHo 10 JKUBOT Macy 3MIHIOBAIIKCS 1 cepeIHbOI000B1 IpUPOCTH (Tabd. 3).

Ta6nurs 3 — CepelHb01000Bi MPUPOCTH KUBOT MacH Kypuar-opoiisiepis, T (n=150)

Bikoswii nepiog, I'pyna
ni6 1-a 2-a 3-1
1-7 9,2+0,97 9,3+0,88 10,1£0,20
8-14 30,840,43 31,8+0,22 33,720,61%*
15-21 65,440,46 67,940,94* 68,320,80
22-28 67,7+3,88 74,942.12 76,1+£1,58
29-35 76,4253 78,8+2,58 82,0£3,74
3642 90,845,33 98,3+5.38 103,0+£5,36
3a nepiog gociimxy 57,0£1,15 60,0£1.25 62,2+1.,5%

Hpumitkn: “p<0,05; p<0,01; “p<0,001 TOPiBHAHO 3 KOHTPONBHOIO TPYIIOL.

YupomoBx MHEpIIOro THXKHS BUPOILYyBaHHS KypuaTa-Opoiiepu 3-o0i mocmijHol rpynu 3a cepej-
HbOZOOOBHM MPUPOCTOM IEPCBUIIYBATH aHATIOTIB KOHTPOJIbHOI rpynu Ha 9,8 %. Toxl sik cepenHbo-
J000BI IPUPOCTH KUBOTI Macu OTULl 2-0i jociianoi rpynu Oyau Tiabku Ha 1,1 % OinbLIMMU, HIXK Y
HTUILL KOHTPOJILHOT IPYIIH, X04a Pi3HULS Y 301IbIICHHI IPUPOCTIB OyJia HE BIPOTiHOIO.

[Ipu BupoIyBaHHI KypyaT Bix 8- mo 14-moOoBoro BiKy HaHOIIHIINN cepeaHbOAOOOBHH MPHUPICT
(33,7 ) croctepiraBcs y OTUlli 3-01 TPYMH, AKa CIIOKHABaJIa KOMOIKOPM 31 3MIIIAHOMITaHAHUM KOM-
mwiekcoM Ilunky B 1031, 1m0 Bianosijana BeeacHHIO 37,5 1 enemeHTa Ha 1 T koMbGikopmy (p<0,01).
[ITuns, ska B JaHUK BIKOBHH MEpiof CIIOKMBaIa KOMOIKOPM 31 3MillIlaHOMITaHIHUM KoMIuiekcoM 1u-
HKY B 1103, 1110 BiamoBigana segeHHo 50,0 r eneMenTa Ha 1 T koMOikopmy (2-a rpyma), Maia cepe-
HbO/1000Bui npupict 31,8 r, a pi3HUL MiX KOHTpoOJIeM OyJia He JOCTOBIPHOIO.
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VY 1epio BUPOIIYBaHHS MOJIOAHSKY Bij 15 10 21-1000B0r0 BiKy HalBHIIMKA CepeIHbOI000BHI
MpUpicT KUBOT MacH Takoxk OyB y ntui 3-oi rpynu (68.3 1), o Ha 6,0 % Oinble 3a IPUPICT KypUaT
KOHTPOJIHLHOT TPYITH, TOJI SIK IPUPICT KypuaT 2-0f rpynn OyB BUIMM TibKH Ha 3,8 % 3a HEJOCTOBIp-
HOT pi3HHMII.

3a cepeaHbOTOOOBUMH MPHUPOCTAMU AHANOTIYHY KApTUHY BUSBICHO 1 B MEPIOAM BUPOIIYBAHHS
mirociiauX Kyp4yar Bix 22 o 28 xi6 Ta Bix 29 no 35 ni6. Tax, kypuara 3-o1 jgociijHol rpyru, y 3a-
3HAYCHI BIKOBI TIEpioay BUPOLIYBaHH, 32 CCPEeAHbOH000BUMHI MIPUPOCTAMY JKUBOI MacH TMEpeBakann
TITHITI0 KOHTPOJIbHOT Ipynu Ha 12,51 7,3 %, a 2-01—Ha 3,11 8,3 %.

B ocranniii niepios Buporysanus (36—42 100u) xypuara-opoiijgepu 3-0f foctigHol rpyiu 3a ce-
PeIHBOJ000BUM IIPUPOCTOM KUBOT MacH MEpeBaKany aHaJOTiB KOHTPOIbHOI rpynu Ha 13,3 %, a 2-oi
nochiaHol rpynu — Ha 8,3 %, xoua pi3HUIS TaKoK Oyiia He JOCTOBIPHOIO.

SIKIIO TOPIBHIOBATH CEPEeIHBOIO00BI MPUPOCTH 3@ BECh MEPIOA AOCTIAY, TO B Kypuar 3-oi rpymu
BoHM Oynu 62,2 1, a B kypuar 2-o0i rpynu — 60,0 1. 3a cepesiHb01000BUMH TPUPOCTAMH KypdYara, 1o
CTOKHBAJIM KOMOIKOPM 31 3MiIlIaHOJIITaHIHUM KOMIUTeKCOM 1[HHKY TiepeBakaiii KOHTPOJIh BiJIIIOBIJIHO
Ha 9,1 (p<0,05)15,2 %.

Otixe, HAMBHIII cepeIHhOI000BI IPUPOCTH Y BCI BIKOBI 1epioiv BUPOIIYBaHHS! BiMIU€HO Y TITHII
3-0i rpynu, sKa CroKuBaga KOMOIKOPMH 3 BUKOPUCTAHHAM 3MIIIAHOMITaHIHOTO KoMILIekey 1{uHKY B
1031, IO BIJTIOBIa€ BBEACHHIO Ha 1 T KOMOikopMy 37,5 T elleMeHTa.

BucHoBKH. Y pe3yibrari TIPOBEICHOr0 HAYKOBO-I'OCIIOIAPCHKOTO JOCHITy BCTAHOBJIEHO, 1110 BUKOPH-
CTaHHS 3MillIAaHOJIIraHTHOTO KoMITIekey [[iMHKy B 03ax, IO BITIOBIAOTH BBEACHHIO Ha 1 T KOMOIKOpMY
501 37,5 r eleMeHTa y MOPIBHAHHI 3 BBeACHHAM cynb(daTy LIMHKY B 1031, IO BiANOBIiAae BBeACHHIO Ha 1 T
koMmOikopMy 50 T ejieMerTa, IIiIBUIYE CEPeHROI000B] IPUPOCTH 3a BECH HIEPIOJ JIOCII Y BIIIOBIIHO Ha
301521, a00 Ha 5,2 19,1 % (P<0,05). Ilpu oMy mepenzaOiliHa xuBa Maca Kyp4aT-Opoiinepis 2 1 3-o1
JOOCIIIHUX TPYII, K1 3 KOMOIKOPMOM OTPUMYBAIM 3MIlIAHOMIraHAHUA KoMITIeke [{uHKy, 30imbimunacs y
MOPIBHSHHI 3 KOHTPOJICM BiJIoBItHO HA 12512191260 5.219.1 % (P<0,05).

3a KOMIUICKCHOIO OIIHKOIO TOKA3HHMKIB IHTCHCHBHOCTI POCTY Kypuar-OpoiiiepiB i KOHBEpCii KOp-
MY B IX OpraHi3Mi, ONTUMATBHOIO T03010 3MIIIAHOIIMAHAHOTO KoMIuTekey [IHHKY MOJKHaA BBAXKAaTH Ta-
Ky, 110 Bi/iITOBi1ae BBeIcHHIO HA 1 T KOMOiKopmy 37.5 r eiieMeHTa.

Jo3za, 110 BiANOBiIae BBeACHHIO Ha 1 T koMOikopMy 50 T eleMeHTa TakoX € e(pPeKTHBHORO, aje 3a
BBEJICHHS TaKOl KIJIBKOCTI 3MIIIaHOJITAHIHOTO KOMIUIEKCY [[HHKY HE OTpHMAaHO MaKCUMAIIbHUX pe-
3yJILTATIB 13 IPOAYKTUBHOCTI.

VY minmoMy Mo)kKHa 3pOOMTU BUCHOBOK, IO BBeAcHHs 1[MHKY A0 KOMOIKOpPMIB Kyp4aT-Opoiinepis y
(hopMmi 3MINITAHOIIITAHIHOTO KOMILIEKCY € e)eKTHBHIIIMM, HiX BBeJicHHs [ [uHKY v dopMi cynbdary.
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JKuBast Macca M cpefHecyTOUHbIe TPHBECHI HBILIAT-0POIiIEPOB NMPU HCHOJb30BAHWU CMEIIAHHOJNTAHAHOTO
KOMILIEKca IHHKA

AM. Peabka, B.C. Bomko, M.H. Ciromunnckuii, A.A. UepusiBcknid

N3yuena aMHaMuKa )UBOW MAcChl M CPEAHECYTOUYHBIX MPUBECOB LbIISIT-OPOMIEPOB NPU CKapMIIMBAHUW CyJib(ara u
CMELUAHHOJIMIAHJHOr0 KOMIUIEKCA LIMHKA B PassinuHbix A03ax. [TokazaHbl OCHOBHbIC MPEUMMYLLECTBA MCIOJIb30BAHUS CME-
LIAHHOJIMIAHJHOrO KOMILJIeKCA Ha/( Cynb(haroM v OnpeesieHbl IEPCNEKTUBbI ero NPUMEHEHHS B COCTaBe KOMOUKOPMOB.

VcTaHoBIEHO, YTO CKapMIIMBaHUE CMEMIAHHOINTaHHOTO KOMIUIEKCA IMHKA [I03BOJISIET JOCTOBEPHO HOBBICUTH CpEIHE-
CYTOUHBIE TIPMBECHI 1 KMBYIO MACCY HBIUIAT-OpOiiiIepoB B pa3Hble BO3pACTHEIE IIEPHUOIbI BBIPAIIBAHHSI.

Hcmonp3oBanue cMEITaHHOJINTAHIHOTO KOMIUIEKCA IIMHKA B J103aX, COOTBETCTBYIONINX BBEJCHUIO Ha | T KoMOMKOpMa
50 u 37,5 r sneMeHTa TOBBIIIACT CPETHECYTOYHBIE ITPUBECH 3a MIEPUO]] OIBITA COOTBETCTBEHHO Ha 3 1 5,2 T win Ha 5,2
9,1%. TTpu >TOM KMBasi Macca UbIIJIAT 2-0i 1 3-eli ONbITHLIX FPYMI, KOTOPbIE C KOMOMKOPMOM MOJy4aly CMELLAHHOJMIaH-
JIHbIH KOMIUIEKC LIMHKA, YBEJIMYMIACh cOOTBETCTBEHHO HA 125 1 219 r win 5,2 1 9,1%.

TTo pe3ysnbTaramM KOHTPOJIbHbIX B3BELUMBAHHMI YCTAHOBJICHO, YTO KHMBAs MAcca LbILIAT-OpOiiaepoB 2-0i U 3-eit onbiT-
HBIX TPYNI Hayaja JOCTOBEPHO TMpeodnafaTh JKHBYIO MacCy IBIUIAT-OpOIepoB KOHTPONBHOM TPYIIBI, HaduHas ¢
14-cyTodnoro Bo3pacra u o okoH4aHust otkopMa (P <0,05).

Pesynprats! necneoBaHKil OKA3aIN MPEUMYIIIECTBA BBEJICHNSI B COCTAaB KOMOMKOPMOB IIMHKA B BUJIE CMEIIAHHOJUTAH IHOTO
KOMILJICKCa HaJl CyIb(aToM, a Harboee 23 (heKTHBHAS /1038 COOTBETCTBYET BBEICHNMIO Ha 1 T koMOnKopMa 37,5 T aieMeHTa.

KnroueBble cl10Ba: CMEIIAHHOINTAH/THBIH KOMIUIEKC IMHKA, CyIb(AT IMHKA, IBIIIATa-Opoiiepsl, XKHUBasi Macca, cpei-
HECYTOYHBII IIPUBEC, BO3PACTHON IIEPUO/, KOHTPOJIBHAS IPYIIIA, HCCIIEI0BATENBCKAS TPYIIIA.

Living mass and medium-based current broiler facilities for the use of mixturnal gland quiplex zinc

A. Redka, V. Bomko, M. Slomchynskyi, O. Chernyavskyi

Genetic potential realization in animals depends on their feeding value, the use of quality feed and biologically active
substances. Currently, inorganic salts of trace elements produces abroad are used in premixes in Ukraine and thus their actu-
al content in feeds is not accounted. Low bioavailability of zinc micronutrient from feed and from traditional food sources
requires the search for new approaches to solving this problem. Development of biotechnology for the production of chelate
forms of trace elements and their use in the feeding of highly productive animals is a promising method, since their chelate
form is contained in animals organisms.

The scientific economic experiment on the study of the efficiency of the use of the mixedligand complex of zinc in the
composition of mixed fodders was conducted on the broiler chickens of the Cobb-500 cross under the conditions of the vivar-
ium of the Bila Tserkva National Agrarian University.

Before conducting the research, 3 types of mixed fodders were manufactured: one — using zinc sulfate at a dose corresponding
to the introduction of 50 g of the element (control) per 1 ton of compound feed, the second — using a mixed mixed-ligand complex of
zinc at a dose corresponding to the introduction of 1 ton of compound feed 37.5 g of the element and the third one — using a mixed-
ligand complex of zinc at a dose corresponding to the introduction of 50 g of the element per 1 ton of compound feed.

Sulfate and a mixed aligand complex of zinc were introduced to the ready-mixed feed by multistage mixing. This meth-
od of introducing zinc preparations makes it possible to evenly distribute supplements throughout the mass of mixed fodder.

For the experiment, 150 day-old broiler chickens were selected, and 3 groups were formed on the principle of analogues
— a control one and 2 experimental ones, 50 chickens in each (25 cockerels and 25 hens). Live weight of chickens was taken
into account when selecting the analogues.
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The experimental birds was kept in cell batteries at a density of 12 heads per 1 m*. The feeding was 2.5 cm, watering
was carried out with nipple waterers. Indicators of the microclimate of the premises were identical in all groups of birds and
corresponded to the established hygienic norms.

The dynamics of live weight and average daily increments of chicken broilers for feeding of sulfate and mixed aligant
complex of zinc in different doses were studied. The main advantages of the mixed-alloy complexuse over sulfate are shown
and prospects of its application in the composition of mixed fodders are determined.

It was established that feeding of the mixed zinc complex allows to increase the average daily increments and live
weight of chicken broilers in different growing periods.

The use of a mixed-alloy complex of zinc at doses corresponding to the introduction of 1 ton of compound feed 50 and
37.5 g of the element increases daily average increments over the entire period of the experiment, respectively, by 3 and 5.2 g
or by 5.2 and 9.1 %. At the same time, the live weight of chickens 2 and 3 experimental groups, which mixed with mixed
feed received a complex of zinc, increased respectively by 125 and 219 g or 5.2 and 9.1 %.

According to the results of the conducted scientific and economic experiment, it was found that the mixed zigzag com-
plex use of zinc at a dose corresponding to 37.5 grams of element per 1 ton of mixed fodder contributes to better use of nutri-
ents in the feed, which leads to a probable increase in average daily broiler chickens increments from the second decade of
cultivation for reducing feed costs.

The use of a mixed-alloy complex of zinc at a dose corresponding to 50 g of element per 1 ton of feed is also conducive
to better use of nutrients in feed, but the probable increase in average daily broiler chicken sincrements is only due from the
third cultivation decade.

According to the control weights results, it was found out that live chicken broilers weight of the 2nd and the 3rd exper-
imental groups began to dominate the live weight of broiler chickens from the control group from the 14th day of age and
until the end of fattening (P <0.05).

The results of the studies showed the benefits of introducing Zinc in the form of a mixed-ligand complex over sulfate,
and more effective is the dose corresponding to the introduction of 37.5 g of the element per 1 ton of compound feed.

Key words: mixed zinc complex, zinc sulfate, chicken broilers, live weight, average daily increment, age, control group,
experimental group.
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Todinbcoruti deparcasHull azpapHo-mexHivHuil yHisepcumem

MHNOKA3HUKU AHTUOKCUAAHTHOT' O CTATYCY B CUPOBATII KPOBI
HNOPOCHAT 3A BUKOPUCTAHHS BITAMIHY E I HUTPATIB Zn, Fe TA Ge

TMepioa Bijy1y4eHHs! NOPOCST BiJi CBUHOMATOK € KPUTHYHUM €TANOM y TEXHOJIOrT BAPOOHUUTBA CBUHUHU Y IPOMUCIIO-
BuX ymoBax. Jlist CTpec-4MHHMKIB Ta yTBOPEHHs BUIbHUX PAJMKaiB B OpraHizmi TBAPUH MPU3BOJSTH 10 NMOPYLUEHHs 00MiHy
PEUOBUH Ta 3aruOeli MopocsT 3a YMOBH iX PaHHBOTO BiUIydeHHs. Take siBHIlE Y CBUHAPCTBI BUMAarae 3acTOCyBaHHs MiHepa-
JIOBMICHHX Ta aHTHOKCHJAHTHHUX HPEHapaTiB VISl HOPOCST.

BiTun3HAHUMH HAYKOBLSMH pO3pOOIICHO HOBI mipenapary BitaMiny E 1 murpatiB Zn, Fe ta Ge, mpoTe He JOCIiIKEHO iX
BIUIMB Ha MIOKa3HUKH aHTHOKCHIAHTHOT'O CTAaTyCy B CHPOBATIIi KPOBi IOPOCST 3 PAHHBOTO iX BiJUTy4CHHS BijJl CBUHOMATOK.

JloBeieHo, 1110 BUTIOIOBaHHS MpenapaTy BiTaMiH E Ta BHYTpIlIHEOM S130Be BBEJCHHS KOMIUIEKCY IMTpartiB Zn, Fe Ta Ge
y mo3i 2,5 ta 3,0 Myt Ha 10 KT MacH Tisla 3a TpU TOOH JI0 BiATYUEHHS BiJ] CBHHOMATOK i HA YeTBEPTY A0OY TICIHA 1X BiTyUeHHS
CTIpHsi€ 3MEHIIEHHIO aKTHBHOCTI CYNEPOKCHIMCMYTa3H y CHPOBATI KpoBi Ha 28 Ta 35-Ty MO0y KUTTS TBaphH. 3a TaKHX
CaMHUX YMOB 3aCTOCYBaHHS TOCHIKYBaHHX MPETapaTiB BUABICHO 3HIKEHHS aKTHBHOCTI KaTalla3yl y CHPOBATII KPOBi TBAPHH
Ha 28 Ta 35-Ty 100y XUTTA. J{OBEACHO TEHICHIIIIO 11010 3MCHIICHHS BMICTY IIEpYJIOIIa3MiHy B CHPOBATIIL KPOBI OPOCHT i3
JIOCIITHUX TPYII.

Kaouosi cioBa: cynepokcuamicmyrasa, karanasa, mopocsra, Bitamid E, untpatu Zn, Fe ta Ge, niepyioriasMis, aHTH-
OKCHUJIAHTHUII cTaTyC.

IHocranoBka nmpodiemu. [HTeHCcHpiKallis ranysi cBUHapCTBa Iepeadadyac MpOBeACHHS PAaHHBOTO
BiJIJIyYCHHS OPOCAT Bij cBuHOMATOK (14, 21 Ta 28-ma n00a sxuttsi). Huszka 6i0s10riuHux 0co0IMBOC-
Teil CBMHEH Ta BUHUKHCHHS CTPEC-YMHHHKIB y MOPOCIT 3yMOBIIOIOTH TEXHONOTIYHY HEOOXiTHICTH
000B’SI3KOBOTO 3aCTOCYBAHHS ISl HUX aHTHOKCHAAHTHHX Ta MiHEpalOBMICHUX mpemnapartis [1, 2, 3].
HeBuBueHuM 3aiMIaeThest BIUIMB 3aCTOCYBaHHS KoMIuiekcy uurpariB Zn, Fe ta Ge i1 Bitaminy E Ha
MOKAa3HUKKM AHTHOKCHJIAHTHOI'O CTATYCY B CUPOBATILI KPOBI OPOCHIT.

AHaJTi3 0CTaHHIX XOCTiIKeHb i myOuikaniii. MikpoeneMeHTH ¢pepyM, IIMHK Ta TepMaHiil B opra-
Hi3Mi TBapuH MalOTh 1IMpoKe Giosoriune 3nadycHus. depym Oepe aKTHBHY Yy4acTh y HACHUCHHI OKCH-
FEHOM TKAHHUH 1 OpraHi3mMy, € He3aMiHHOK CKJIaJI0BOIO IeMOTI00iHy TBapuH 1 jitoauHu. Hecrauy nboro
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