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BIIJIMB KOMIIVIEKCHUX KOPMOBUX JOBABOK 3 BBEJIEHHSAM
ITAJIBMOBOI'O ’KUPY HA TIPOAYKTHUBHICTD TA I'ICTOJIOI'TYHY
BYJOBY IIEYIHKHN BPOUJIEPIB

BuBueHO e(eKTHBHICTP BHKOPHCTaHHS KOMIUICKCHHX KOPMOBHX J100aBOK Ha OCHOBI ITabMOBOTO JXHPY Y CKJIami
KOMOIKOpMY KypuaTt-OpoiiiepiB Ha IPOJyKTHBHICTh Ta [iCTONIOTTYHY OyJOBY ME4iHKH OpoiinepiB.

BcranoBieHO, 10 3roIOBYBaHHS KOPMOBHX J00AaBOK 3 BBEACHHSAM MAIBMOBOIO JKHPY Y CKIadi KOMOiKOpMy
THTOCITITHOT NTHIII HE CNPABIsIIO HETAaTHBHOTO BIUIMBY Ha TiCTOJNIOTIYHI TOKAa3HUKH HEYiHKH Kypeii-Hecydok y 11 mocminniit
rpymi, B III ta IV gocmigHux rpymnax BiIMi4aroThCs IeCTPYKTHBHI 3MIHH 3 TM CKOMIUIEKCALIEI0 TaPEHXIMHU MEYiHKH.

Kurouosi ciioBa: kypuara-0Opoiinepy, NpoIyKTUBHICTB, ITEUiHKa, MOPQOIIOTis, FiCTOIOTIA.

IocTranoBka mnpo6jemu. [HTEHCHBHUI picT MOJOAHSKY NTHLI, 30KpeMa Kypdar-Opoinepis,
moTpedye BHCOKOI opraHi3allii TOBHOIIIHHOI i 30alaHCcOBaHOT TOAIBII 3a HEOOXITHWUMH eJIeMEHTaMHU
JKUBIICHHS, KUIBKICTh SIKMX mepeBulnye 50. 3BuuaiiHo, 3a0e3MednTH Taki BUMOTH JIHIIE KOpPMaMH
MICIIEBOTO BUPOOHHMIITBA HE 3aBXIM BIAETbCA. Y 3B’S3Ky 3 I[IMM BHUPOOHUKM 3MYIIEHi
BHKOPHCTOBYBATH HU3KY PI3HUX KOPMOBHX 100aBOK, ()epMEHTHHX TpernapariB i 010JI0TIYHO aKTHUBHUX
pEYOBHH, K1 3/1eOUTBIIOTO HE aIaliTOBaHI 10 PAIliOHIB MITHIIL.

AHaJi3 octaHHIX AocaimkeHb i myOaikamiil. AHami3 BITYM3HSHUX 1 3apyODKHMX HAyKOBUX
myOuikamiii cBigUMTH MPO T€, W0 B YCHOMY CBITi BENETbCS IOIIYK HOBHUX BHUCOKOCHEPIEeTHYHUX
KOPMOBHUX TPOAYKTiB, AKi MOrH O OyTH IDKEpeoM eHeprii 3a paxyHOK BHKOPHCTAaHHS >KHPIB
POCIUHHOTO MOXO/pkeHHs. Oco0nmMBa yBara NPUIUISETHCS OUIBIIT JICIIEBUM BHJAM KOPMOBOI
CHPOBHHH 13 HETPaAULIIHUX JKEepes HAAXOIKEHHS KUPiB POCIMHHOTO HOXOKEHHS, B MEPIIY Yepry
11 CTOCYETHCSI BAKOPUCTAHHS aIbMOBOTO XUy [1, 2, 4].

BiTuusHsni 1 3apyOiXkKHI HAYKOBIII MOBIIOMJISIOTE, 110 JOCTIKEHHS MOP(OJIOTIi MeYiHKK Kypyuar-
OpoiiiepiB MaJOBUBUEHI Ta HOCATH (pparmeHTapHuil xapaktep. HegocratHpo BUBUeHMI MOpQoreHes
[IEYiHKY Y MTUILI B HAMOLTBII KPUTHYHI eTanu Ta (a3d MOCTHATAILHOTO OHTOTEHE3Y.

Mera i 3aBaaHHsl JOCTiAKeHHs1. MeTolo poOoTHM Oysi0o BHBUEHHS BIUIMBY BHKOPHCTAaHHS
KOMIUICKCHAX KOPMOBHX JI00AaBOK 3 BBEJCHHSIM CyXOr'0 TMajJbMOBOTO YKHPY B KOMOIKOpMax Ha
MIPOYKTHBHICTh Ta TICTONOTIUHY OYJIOBY TIEUiHKH OpOiinepiB.

Marepian i Mmeroguka pocaimkennsi. JJIsl JOCATHEHHS MMOCTABJIEHOT METH IIPOBEIECHO
HAYKOBO-TOCIIOAAPChKHIM E€KCIIEPUMEHT B yMOBaX IPUBATHOI BUPOOHWYOI ¢ipMu
“Arpouentp” JIHINpOoNeTpOBChKOI 00JIACTI.

I3 no6GoBHX KypyaTr M’SCO-S€YHOTO HANpSAMy NPOAYKTUBHOCTI 3a MPHHIAIIOM aHAJOTIB OyJo
chopmoBano wotupu Tpymu no S50 romie [5]. Ilepma rpyma Oyna KOHTPOJIBHOIO, JIBI IHIN —
JNOCHigHAMU. TpUBaIiCTh EKCIIEPUMEHTY cKiaia 43 noOu. YTpumanHs Kypyar Kiitkose. [lapamerpu
MIKpOKJIIMaTy Ta OCBITJIICHHS MiATpUMyBasucs B Mexkax Hopm BHTII-AITK-04.05.

Kypuatam KOHTpOJBHOI TPYyNH BiATIOBITHO /0 BIKOBUX 1 TEXHOJOTIYHUX MEPiOAiB BUPOIYBaHHS
3rOJIOBYBaJI TIOBHOPALliOHHUI KoMOikopMm, a kypuatam II, III, IV pmocmigHux rpyn Takuid camuid
KOMOIKOpM, ajie 3 J0AaBaHHAM [0 HbOTO 3aMiCTh COE€BOI MAaKyXH Ta CO€BOI OJii CyXHX POCIMHHHX
KOPMOBHX JKHUPIB 3TiIHO 31 cxeMoro ekcrepuMeHTty (Tabi.l). Ilpu mpoMy TOmiBHMII Kypyar ycix
JTOCTITHUX TPYI BIAKITIOYAIH BiJl 3aralbHOI TEXHOJOTIYHOI JiHIT moJadi KOMOIKOpMY i, 3aJI€KHO Bij
n000BO1 JaBaHKH, HOTO 3aCUMaIH y TOAIBHUII BPYyUYHY.

INicromoriuni 3pi3u mediHkK Kypeh-Hecydok mpoBoawmian 3a meroaukoro JI. II. T'opambcbkoro y
nabopatopii ricTosorii, iMmyHormroximii 1 maromopdosnorii HJII[ 0io0e3neku i eKOJIOTi4HOro
koHTporo pecypciB AIIK JIHImIponeTpoBCEKOro Mep>KaBHOTO arpapHO-eKOHOMIYHOTO YHIBEPCHUTETY

3.
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Tabmums 1 — CxeMa HAyKOBO-TOCHOJAPCHKOI0 eKCIEPUMEHTY

I'pyna Xapakrep rofisini

I (koHTpONBHHA) OcnoHa kopMmocymim (OK)

1 OK + 3 % BiTaMiHHO-aMiHOKHCJIOTHO-MiHepalIbHO-xkHpoBoro kommiekcy (BAMXKK)

11 OK + 5 % 6inxoBo-xuposoro koHuneHTpary (bXK)

\Y OK + 10 % 6inxoBo-BitaminHOT nob6aBku (BBJI)

3pa3ku MediHKu ISl JOCHiIPKEHb BiIOUpaIIN 3 OJHI€T TUITHKY NMpaBoi YacTKH opraHy i QikcyBanu
B 10 % po3uunni popmanbaeriny. 3araipHy CTPYKTYpY MEUiHKH BUBYAIN HA MIpenapaTax, 3a0apBICHUX
reMaTOKCWJIIHOM 1 €03MHOM, 3 BHUKOpPHUCTaHHAM Mikpockomy LeicaDM1000x200. dus
¢doTorpadyBaHHs TricTompernapariB BHKOPHCTOBYBaiW Iudposuii ¢oroamapar Olympus C-460
ZOOM.

Pe3yabTaTH mociaigikeHb Ta iX 00roBopeHHsi. 3 OISOy HAa BHCOKY IHTCHCHBHICTH POCTY
Kypuara-Opoiiiepn HaaTO YyTJIMBO PEaryroTh Ha 3a0€3ME€UYEHICTh OPraHi3My HEOOXiIHOI0 KiNbKiCTIO
MIO’KMBHUX, MIHEPAIbHUX Ta OI0JOTIYHO AKTWBHUX pEYOBHMH. [l HHUX HaA3BUYAHO BaXKIIHBE
3HA4YeHHs Ma€ 30aJaHCOBAHICTh palioHy, OCOOIMBO B PaHHHOMY Billi — Ha MEPIIOMY-IPYTOMY THXHAX
XKHUTTS, KOJIM Kypuya NPAKTUYHO HE IMPUCTOCOBAHE O HABKOJIHUIIHBOI'O CEPENOBMIINA 1 MiJNAETHCS
BIUIMBY PIi3HUX cTpecoBHX (akTopiB. Sk BigoMo, (epMeHTaTHBHA CUCTEMa TPABHOTO TPAKTY
dbopMmyeTbest y KypuaT mpoTsrom Aecsata Ai6. Tomy B 1ieil mepion pamioHu Juis Kypdar-Opoiiiepis
MalOTh MICTHUTH JIETKO3aCBOIOBAHI MOKMBHI PEYOBHHHU. 3 BIKOM KypyaT 3MiHIOIOTbCS iX HOTpeOH B
EHEprii, MOKMUBHUX 1 610JI0TIYHO aKTUBHUX pEeUOBHHAX. SIK Oa4MMO 3 BHUKJIAJICHOTO, Kyp4aT Heo0Xi1HO
rolyBaTd 3a TepiofaMu X BUPOIIYBaHHS (CTapTOBH, POCTOBUH 1 (PiHINIHWIA), KOKHOMY 3 SKHX
BIJINIOBIJIAIOTh XIMIYHHIA CKJIAJT 1 TOXKUBHICTh KOMOIKOPMIB.

JaHi MOXMBHOCTI MMOBHOPAITIOHHUX KOMOIKOPMIB, SIKi 3rOZ0BYBalld KypdaraM AOCTITHUX TPYI y
nepuri 14 ai6 crapToBOro Mepioay 3 0JaBaHHSAM POCIMHHHUX JKUPIB 3aMiCTh €KBIBAJIEHTHOI KLTBKOCTI
COEBOI MAaKyXH Ta CO€BOi OJii, iCTOTHO BiX KOHTpONIIO He BimpisHsimmcs (tadm. 2). [Ipore BMicT
oOMiHHOT eHeprii B xoMOikopmi kypuar Il gocmignoi rpynm 3pic mume Ha 1,6 %. o crocyerbes
BMICTy KPUTHYHUX aMiHOKHCIIOT, TaKWX SK JI3WH, METIOHIHTIUCTHH, TICTUAMH — TO iX BMICT ¥y
KOMOiKOpMi OyB Ha OJJHAKOBOMY PiBHI.

Ta6muus 2 — [okuBHICTH KOMOIKOPMY 1UIsl KypuaT-Opoiiiepis, %

I'pyna
Moxasmix I (xoHTpONTBHA) I T 11l v
Oo6minHOT eHeprii, M [x 1,25 1,27 1,25 1,23
OOMiHHOT eHeprii, KKal 300,0 303,7 300,7 294,8
Cuporo nporeiny 23,1 22,7 22,7 22,9
Cupoi KIITKOBHHH 4,8 4,8 4,6 4,5
Cuporo xupy 4,1 4,1 4,0 4,0
Kanbiiro 1,0 1,38 1,4 l,4
Docpopy 0,78 0,93 0,95 1,1
Harpiro 0,2 0,2 0,2 0,2
Jli3uny 1,36 1,37 1,33 1,33
MerioHiHy+icTHH 0,96 0,95 0,95 0,96
Tpunrodany 0,31 0,30 0,29 0,26
Tpeoniny 0,77 0,77 0,73 0,66
Tictununy 0,45 0,45 0,45 0,45
JliHONEeBOI KUCIIOTH 1,0 1,0 1,0 1,0

BaxiBe 3HaueHHsS 3a BUPOIIYBaHHS Kyp4aT Mae 30€peXEHICTh IX BIJIHOCHO MOYATKOBOI KUIBKOCTI,
OCKUTBKH HemependadyBaHWN  BifXiJ NTHIN CHPUYHHSAE HENMPOMYKTHBHI BUTpPATH 1 3aBmae 30WTKIB
BUPOOHHULITBY M sica OpoiiiepiB. Y HalloMy eKCIIEpUMEHTI BiXiJ Kyp4aT OyB HEBHCOKHM: 30€pEKEeHICTh
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y KouTposeHil 1 Il mocmimnii rpynax cranosmna 99 %, y Il ta IV rpynmax — 100 %. To6To BKiIIOYEeHHS
CYXHX POCIIMHHHX KHUPIB Y KOMOIKOPMH KypdaT O3UTHBHO BIUTMHYJIO Ha iX 30€peKEHICTb.
BBenenHst B KOMOIKOpM 7151 M’ SICHUX Kyp4aT JOCHIAHUX TPYI CYXUX POCIMHHHX JKUPIB CIIPABHIIO

TTO3UTUBHUM BIUTMB HE TITHKU HA CIIOKUBAHHS KOPMY, a ¥ IHTEHCUBHICTH POCTY mTwHii (Tadi. 3).

Tabmuus 3 — JAuHamika xuBoi Macu Kypuart, (M+m, n=20)

I'pyna
Tokaswnk I (KoHTpOJIbHA) I 11 \Y
JKuBa maca kypuart: r

- 7 nib6 80,6+1,00 82,7+0,92 81,0+0,93 82,1+0,55

- 14 ni6 131,1+0,48 135,3+1,35%* 134,3+1,29* 133,4+1,36

- 21 noba 473,1+2,04 497,340,42%** 481,240,56*** 477,8+1,16*
- 35 ni6 1670,1+£16,90 1735,6+£15,81** 1780,3+£10,96*** 1695,0+14,70
- 42 nobu 1894,8+13,67 1976,0+£13,19*** 2001,0£11,37*** 1944,1+13,17*

HOpumitka: *P>0,95; **P>0,99; ***P>0,999.

PesynpTatn mpoBeneHMX AOCHIKEHb MOKAa3ajd, IO JKWBa Maca Kypyar, SKHM 3T0JIOBYBalld
POCIIMHHI KHPH y Pi3HI pOCTOBI mepiomu, Outbmn iHTeHCHBHO Tpupoctana y Il Tta III mocmigamx
rpynax. Tak, y xypuar Il gocmignoi rpymu, skii sronoByBaim 5 % BAMIXK 3a 7-moboBuii nepion
BHPOIIyBaHHS XMBa Maca 30inemmacst Ha 2,8 % (P<0,95), na 14 no6y — 3,3 % (P>0,99), 21 noby —
5,1 % (P>0,999) i na xineup BupomryBanHs — Ha 4,3 % (P>0,999), nopiBusiHO 3 KoHTponem. llle
IHTEHCHBHIIIIE POCIN Kypdara, sKi OTpuUMyBaiM y ckiai komoikopmy 7 % BXKK. I, sxmro, 3a meprmi 7
ni6 BupouryBaHHs iX mepesara Oyna HesHaunoro 0,5 %, To B mopambpln 0OJIKOBI HEpiogu BOHA
ckianana BiamosigHo 2,4 % (P>0,95), 1,7 % (P>0,999), 6,6 i 5,6 % (P>0,999). Ananiz nuHamiku
JKUBOI MacH KypuaT JOCIiIHUX T'pyH MOKa3aB, II0 HAWOUIbII ONTHMAaIbHUM TEPMIHOM 3T0JIOBYBaHHS
NTHII CyXUX POCIMHHHX KHUPIB € OCTaHHS (ha3a BUPOLTYBAHHS.

CydJacHa TEXHOJOTiS TBApWUHHMITBA TWiJBHINYE DPHU3WK BUHUKHEHHS y TBapUH METaOOIIYHUX
posnaniB. Haiibinbiie HaBaHTa)XeHHS HA ceOe IpuiiMae nedinka, ska Oepe npsMy 9u ONocepeIKOBaHY
y4acTh y BCiX BHIaxXx OOMiHY, a ()YHKIIOHaJbHI 3MiHU TEMATOLMWTIB TPHU3BOAATH 10 BUHUKHEHHS
NOPYIIEHb SIK y CUCTEMaX OpTaHiB, TaK i OpraHizMy B IJIOMY.

[lewinka € onHi€I0 3 HAWBAXIIMBIIIMX 3al03, fKa 3a0e3nedye MOBHOI[IHHE ICHYBaHHS 1
(YHKLIOHYBaHHSI BCHOTO OpraHi3My B LIOMY, TOMY BHUBYEHHS TiCTOJIOTiYHOI OyAOBH 3a BIUTUBY
PI3HHAX KOPMOBHX T00aBOK, Ja€ MOXIIMBICTh BU3HAUYNUTH CTPYKTYPHO-(YHKIIOHAIEHUI CTaH OpraHa.

Y  HayKOBO-IOCIIOJApPCHKOMY JIOCIIAl BHBUY&IM CPEKTUBHICTh BHUKOPUCTAHHS KOMIUICKCHUX
KOPMOBHX JTO0AaBOK 3 BBEACHHSIM MMaJbMOBOTO KHUPY B KOMOiIKOpMi OpoiinepiB y kimpkocTi 3, 5 ta 10
% 3aMiCTh aHAJIOTIYHOT KIJIbKOCTI COEBOT MaKyXH Ta COEBOT OJIii.

Y KOHTPOJBHINM 1 AOCHINHIA rpymax Kypdyar, B paimioH sSKHX BKIodaid 3 % BiTaMmiHHO-
aMiHOKHCJIOTHO-MIHEPAITFHO-)KUPOBOTO KOMIUIEKCY CTPYKTypa TI€YiHKH HE Ma€ BHPaKEHUX
nopyiieHb. YacroukoBa OynoBa oprana 30epekeHa. JuctpodidyHo-aereHepaTuBHI 3MiHH Y TTapeHXiMi
opraHa BiACYTHI. Y JeSKMX [iJSHKaX TMEeYiHKH BUSBISIOTHCS IMPKYJIATOPHI pO3Jaau, IO
TIPOSIBIISIIOTHCSI BEHO3HOIO TIIIEPEMI€I0 allMHYCIB.

Y nmewiHii nTuil, ska OTpUMyBaja KOpMocyMim 3 5 % OIIKOBO-KHUPOBOTO KOHIICHTPATY
BUSIBIIAIOTHCS O3HAKHU KUPOBOi AucTpodii oprana. bankosa OynoBa 4acTOYOK 3riajKeHa, TenaTolUTH
30UTBITIeH], KPYyriaoi (GOpMH, B HHX BHSBISIOTHCS IyCTOTH — BaKyoOJi, SIKI YTBOPWJIHNCS Ha MiCIIi
Kparess JKupy. SApo B UTOIDIa3Mi 3MIIICHO Ha eprudepito KT THHH.

[leuinka kypuar-OpoinepiB, siki oTpumyBanmu 10 % OinkoBO-BiTaMiHHOT JO0OAaBKM Mae O3HAKU
OiKOBOI AUCTPOGii 3 SBHUINAMH TMOPYIICHHS TeMOAWHaMIKH. ['emaTorutd 30iiblieHi y 00’emi,
KOHTYpPH KJITHH HE BHUPXCHi, IMTOIUIAa3Ma HE Npo30pa, ThMsHA abo i3 cjIadKo BHPAKECHOIO
3epPHUCTICTIO. JlesKi simpa renaronuTiB MatoTh 03HAKH MIKHO3Y a00 peKCHCy.

BucHoBku. 3rogoByBaHHS KypuaTam-OpoiiepaM KOMOIKOpMIB i3 BBEINEGHHSIM [0 IX CKIamy
KOMIUTEKCHAX KOPMOBHX JT00ABOK TIO3UTHBHO BIUTMHYJIO Ha iX 30€peKEHICTh, TMHAMIKY >KHBOI MacH
Ta TICTOJOTIYHY CTPYKTYpYy IeYiHKHA. 30Kpema, BBeICHHsA y palioHd nrumi 3 % BiTaMiHHO-
aMiHOKHCIIOTHO-MiHEPaTbHO-)KHPOBOTO KOMIUIEKCY Ta 5 % OiIKOBO-)KHPOBOTO KOHIIGHTPATYy 3aMiCTh
CO€BOI MaKyXH 1 CO€BOI ouii 30ibIIye poaykTuBHICTh Ha 2,8—4.3 % Ta 0,5-6,6 % mOpiBHSAHO 3
KOHTPOJIBHOIO IPYTIOI0.
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Binsnne KOMIUIEKCHBIX KOPMOBBIX [J00aBOK ¢ BBEJICHHEM NaJbMOBOIO KMPAa HAa NPOAYKTHBHOCTHL H
THCTOJI0rNYecKoe CTPOCHHeE NeveHn Opoiiiepos

C. B. Lan, O. C. Opumyxk

Nzyyena 3(GeKTHBHOCTD HCIIOIb30BaHUS KOMIUIEKCHBIX KOPMOBBIX J100aBOK Ha OCHOBE MaJbMOBOTO MDA B COCTaBe
KOMOHMKOpMa LBIIIAT-0pOiiepoB Ha NPOAYKTUBHOCTh U THCTOJIOTHYECKOE CTPOEHUE NeYeHH OpoiinepoB. Y CTaHOBIEHO, YTO
CKapMJIMBaHHE KOPMOBBIX [00ABOK C BBEIEHHEM IaJbMOBOIO JKHpa B COCTaBE KOMOMKOpMa IIOJONBITHON NTHIBI HE
BBI3BIBAJIO HETATHBHOTO BJIMSHMSA HAa TMCTOJOIMYECKUE TOKa3aTelH nedyeHu Kyp-Hecymek Il ombirnoli rpynmsl, B 1T u IV
OIIBITHBIX IPYNITaX OTMEYAIOTCS AECTPYKTHBHBIE H3MEHEHHS C INCKOMITTIEKCALIUEN TapEHXUMBI IEYEHU.
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