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IHOJOXKXEHHA

PO MOPAJOK ®OPMYBAHHSI 35IPHUKA HAYKOBHUX ITPALLb
«TEXHOJIOI'TA BUPOBHUITBA I IEPEPOBKHA NMMPOAYKIII TBAPUHHUIITBA»

30ipHHK HAYKOBHUX Mpallb € MEPiOANIHUM BUAAHHIM 00csiroM 10—12 yMOBHO-ApYKOBaHHX apKyIIiB,
dbopmaTtom A4 i BUmaeThes MBidil Ha pik THpakeM 300 mpuMipHHUKIB.

Jlo myGumikartii y 30ipHHAKY BIATIOBITHO O BCTAHOBJICHUX BUMOT MPHUHMAIOTHCS CTATTi, B SKUX BHCBIT-
JIFOIOTBCS Pe3YNIbTaTH HAYKOBUX JOCHIIKEHb, [0 MAIOTh HAYKOBE 1 MPaKTHYHE 3HAYCHHS Ta HOBH3HY. CTat-
Ts Ma€ OyTH HamMcaHa YKpaiHChKOIO, POCIHCHKOI0, aHTJIIHCHKOI0, HIMELBKOIO Y1 (DPaHILy3bK0I0 MOBOIO.

VY KOXKHOMY HOMEPI MyOJIKYyIOThCS 2—3 OIJISI0BI CTATTI MPOBIAHUX (DaxiBI[iB y CBOTH ramgysi 3 aKkTy-
aJIbHUX MTUTaHb.

Crarrti 1o 360ipHMKa monaroThes 10 1 OepesHs Ta 1 xoBTHs. Bumyck 30ipHHKIB nepeadadaeTsest 10
1 nmunas ta 1 ciyas. JlogaTKOBI BUITyCKH 3a MaTepialaMy JIepKaBHUX 1 MKHAPOJHUX HayKOBUX KOH(e-
PEHIIiH, SKI MPOBOMATHCS Y biONepKiBCEKOMY HAIliOHAILHOMY arpapHOMY YVHIBEPCHUTETI, BHIAIOTHCS
MPOTSTOM TPHOX MICSIIB 3 JHS MOJadi MaTepiaiiB y pelakiiiiHO-BUAaBHUYNHN Bl

Mopsiiok noganHs pyKkonucis

Pykommcu ctaTeit 3a mianmucoM aBTOpPIB, HAa MAIEPOBOMY Ta €JICKTPOHHOMY HOCISX, 3 PEICH3IAMU —
BHYTPILIHBOIO 1 30BHILIHBOIO, MTOJJAIOTHCA BiJIOBIAaIbHOMY 3a BUITYCK WIECHY PEIKOJIETil (IpU3HaYaeTh-
csl 3a PIICHHSAM pPEAKOJErii), sIKMi BU3HAUae pereH3enTa abo ocobucto peuensye cratri. CtarTi cmiB-
poOitaukiB BHAY Bi3yoTh 3aBigyBadi kadeap; cTaTTi IHOTOPOIHIX aBTOPIB CYMPOBOKYIOTHCS JTHCTOM
BiJI opraHizariii 3a i JIucoM KepiBHHKA.

PerieH3eHT oOmiHIOE CTAaTTIO Ha BiANOBiqHICTH BUMoram BAK i BU3Ha4ae MOUINBHICTH 11 OmyOmiKy-
BaHHSI, 32 HEOOXITHOCTI POOUTH KOHKPETHI 3ayBa)KCHHS IT0JI0 TTOKPAIICHHS POOOTH (IOIMyCKAEThCS Py-
KOIIMCHA perieH3is). TepMiH perieH3yBaHHs — He OiIbIe 7 JHIB.

[Ticnsa BpaxyBaHHs 3ayBakKeHb PELEH3CHTA Ta OTPUMAaHHs IO3UTHBHOI PEeIeH3ii aBTOP MOAA€E CTATTIO
BiJTNOBiaIbHOMY 32 BHITYCK, SIKWI TIepeae BCl CTAaTTi 3aBiAyBauy pedakiifHO-BUAaBHUYOTO BiJAiy.

VY pazi oTpuMaHHs HeraTUBHOI perieH3ii (0e3 mpaBa JOOIPAaItOBaHHs) CTATTS 3HIMA€ETRCS 3 ApYKy. [lics
HAayKOBOT'O peJaryBaHHs ISl BUIIPABJICHHS TEXHIYHUX MMOMIJIOK CTaTTsI HAIPaBJISAETHCS aBTOPY, MICIs YOro
BUIPABJICHUH EIEKTPOHHMH Ta MarnepoBuii (3 IpaBKaMy pelaKTopa) BapiaHTH CTATTi IIOBEPTAIOTHCS BiATIOBI-
JATFHOMY 3a BUITYCK Ha IMOBTOPHE PeIaryBaHHsI, 1 JIWIIIE TICIIS IIHOTO PEIAKTOP BiJUIA€ CTATTIO HA BEPCTKY Y
npykapHio. CTaTTi iHOTOPOIHIX aBTOPIB TEXHIYHO OMPAITLOBYIOTHCS TEXHITHIM PEIAKTOPOM.

Opurinan-maket 30ipHHKa B 000B’ I3KOBOMY HOPSIIKY MiAMHCYETHCS aBTOPOM, & CTAaTTi iHOTOPOAHIX
aBTOPIB — BIAMOBITATHFHIM 32 BHITYCK.

J103Bi1 10 APYKY Ha/Ta€ BUEHA pasia YHIBEPCHUTETY.

Bumoru 10 ogopMiieHHs cTaTei

3a BuMoramu 110 (paxoBHUX BHJaHb CTaTTi, IO IMOAAIOTHCS, TIOBUHHI MaTH HACTYIIHI €JICMCHTH B Ta-
Kilf TOCITiJOBHOCTI:
. YIK.
. IIpi3Bumie aBTopa, iHimianu, HAYKOBUH CTYIIiHb, e-mail.
. HazBa cratri.
. AHOTaIIisA yKpaiHChKOI0 MOBOIO (10 600 3HaKIB).
. KnrouoBi cioBa ykpaiHChKOIO MOBOIO.
. [loctanoBka npoGiiemMu.
. AHaJi3 OCTaHHIX TOCIIHKEHB 1 IMyOIiKaIii.
. Mera 1 3aBgaHHs JOCTIIHKEHHS.
. Marepian i METOIMKa TOCITiHKCHHSL.
10. Pe3ynmpTaTé 1OCTIIKEHDb Ta iX 0OTOBOPCHHS.
11. BUCHOBKH Ta MEPCIIEKTUBH MOJANBIINAX JTOCITIKECHb.
12. Crmcok nitepatyp (He crapime 10 pokiB Ta He MeHIle 3 [Kepesl aBTOPIB JAJIEKOT0 3apyOixoKs).
13. Crnmcok miteparypu Jatuauiieio references.
Jlist 1ieoro HeoOXiAHO 3aiiTh Ha calT TpaHciiTepamii www.translit.ru i aBToMaTH9HO TIEPEKIACTH
CIHCOK JIiTepaTypy HaBeACHUH y MyHKTI 12.
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3pa3ok:

Jasnmiok T.B. Po3BUTOK OyXrantepchbKoro o0JIiKy JIFOACHKOT0 KamliTary: Teopis i MeTomoJIoris: MoHorpadis /
T.B. Hasumiok. — Kuromup: XKATY, 2011. — 508 c.

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

14. Anoraris pociiickkoro MOBOO (1o 600 3HaKiB) Ma€e BKIIFOYATH HAa3BY CTATTi, IPi3BUINE, iHIIIAIN
aBTOpa, KJIFOYOBI CIIOBA.

15. AHoTaIlis aHTIHCHKOI0 MOBOIO — 2 cTtopinku (5000 3HakiB), Ha3Ba CTATTi, MPI3BHUIIE, 1HIIIATH
aBTOpA, KIIOYOBI ciioBa. (Y BapTicTh MyOiKalii He BXOJUTBD).

16. HasBHICTB pelieH3ii JoKTopa HayK 000B’ I3K0Ba.

OO0csr cTarTi CTAaHOBUTH 6—8 cTOpiHOK. TekcT cTarTi HabupaeTbes B pemakTopi Microsoft Word,
mpudt — Times New Roman Cyr, 14 pt, yepe3 1,5 inTepBaiu koMt toTepHoro Habopy. Koxna ctopinka
JIPYKYEThCS HA OHOMY Oo1li cTaHgapTHOro apkyina (210x297 MM, hopmat A4); pu 1[bOMY JIiBE MOJIC —
30 MM, mipaBe — 10 MM, BepxHE 1 HIKHE — 20 MM.

MPI3BUIIE ABTOPA TA IHILIAJIA, 3AT'OJIOBOK CTATTI, CITMCOK JUTEPATYPU - 3 Benmkoi
nitepu. [pi3Buiie aBropa, iHiIiaaM, HOro HAYKOBHH CTYIIIHB Ta e-mail 3a3Ha4atoThCs TIepe] 3aroJI0BKOM CTaT-
Ti. ABTOpH BKa3yIOTh ITOBHY Ha3By HABYAILHOTO 3aKJIa/Ty Y1 YCTAHOBH, JI¢ BOHU IPAIIOIOTH (JUB. 3pa30K).

3pazox

YK 636.2.082.31

CTAPOCTEHKO I.C., kaua. c.-T. HayK
binoyepriscokuil hayionanbHull acpaphutl ynigepcumem
staros @ukr.net

IJIEMIHHA IITHHICTh PEMOHTHHUX BYT'ATB HA OCHOBI OIITHKH X ITPEIKIB

Buxkopucrana mitepaTypa MOJAEThCA B KiHIN CTATTI Y TMOPSIKY 3TayBaHHS JKEpEN y TEKCTI 3a iX
HACKPI3HOI0 HyMEpami€lo i 3a3HaYeHHSIM Y TEKCTi MMOCWIaHb y KBaIpaTHUX AyKKax. biOmiorpadiunuit
circok opopmisiersest 3a ACTY T'OCT 7.1:2006; mpudt 12 pt.

[HO3eMHI TIPi3BHINA B TEKCTI MOTAIOTHCS MOBOIO OPHUTIHAITY.

Tabmuui maroTe OyTu HaOpaHi y mporpami Microsoft Word a6o MS Excel; mpudt — Times New
Roman Cyr, 12 pt; mupuHa — He Oinbiie 14 cM; MoBHe 0OpaMIIeHHS; BUKIIIOUKA 110 HEHTPY; MAJICHBKH-
MU JliTepaMu. 3pa3ok oHhOpMIICHHS TaOJIHII:

Tabmum 1- CymyTHs Bapianisi Mik nepiogoM icHyBaHHsSI MaJIUX NepepoOHHX MiANPHEMCTB
cepu AIIK )Kntomupcebkoi 00J1acTi Ta HAsIBHICTIO CTPATErivHOI0 NUIAHYBAHHS

3acTocyBaHHs cTpateridroro mianysasss ( Y )
Hepion TaK Hi
ICHYBaHHs KIUIBKICTh . .
. y % KUIBKICTh MiIPUEMCTB y %
MiJIPUEMCTB (IIT.)
Bceroro,
55 78,6 15 214
OJIMHHUIb

®opmynu noBuHHI OyTH HamucaHi y nporpami Equation Editor 3.0 (ueit penakTop € BHYTpilIHIM
penakropoM popmyn y Microsoft Word); 3MiHHI MaTeMaTH4HI BEJIMYHMHHM B TEKCTi BIANOBIIHO 10 (op-
MyJ1 HaOUParOThCS KyPCUBOM.

Pucynku (miarpamu, ¢oTo, MaiOHKH) BUKOHYIOTE y peaaktopi Microsoft Word 3a nomomororo ¢y-
HKIi1 «CTBOPUTH PUCYHOK» B YOPHO-O1TOMY BapianTi. BiH Mae 6yTH po3TalioBaHuii 1O MEHTPY, MHUPH-
Ha — He Oinbire 14 cM, 6e3 00TiKaHHS TEKCTOM. Y BHNAJAKY CKJIaIHUX KpecleHb iX CJIiJ] BUKOHYBAaTU Y
penakropi Corel Draw Bepcii He Hmxue 5.0, 32 yMOBH, 110 TEKCTOBI BKpaIICHHS BUKOHAHI TapHITYPOIO
Times New Roman Cyr i po3mipom 14 myskriB. ®otorpadii MaroTh OyTH YOPHO-OUTUMH B OKPEMOMY
¢aitni «Doto». Y caMoMy X TEKCTi BKa3zyeTbcsa Micue A (otorpadiii. Hazsa pucynka um ¢ororpadii
PO3MINTy€EThCS il HUMHU 1 HabupaeTbest mpudrToM 12, KUpHUME MaJICHBPKAMH JIiTEpaMH, yCi MiIPUCYH-
KOBI ITOSICHEHHS — CBITJIIM ITPUQPTOM.

I'padiku Bukonytotscs y nporpami MS Excel, sk 1 pucyHku.

Tabmmii, pucyHKH, rpadiku, HOpMyITH TOMIMIAIOTHCS MMICIIS TOCHIAHHS Ha HUX Y TEKCTI.

CrartTi, 0 HE BiAMOBIJAI0Th HABESJCHUM BUMOTaM OYAyTh BiIXHUIICHI 0€3 MTOBEPHEHHS aBTOPY.
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YK 575:636.082

JAUMAHDB T.M., 0-p c.-T. HayK

AYBIH O.B., xaHj. c.-T. HayK

IUVIIBAYYK O.I1., acniipanTka

binoyepxiscoruii Hayionanvuuil azpapHutl yHieepcumem

MOJIEKYJISIPHA JIATHOCTHKA NOJIMOP®I3MY
QTL-T'EHIB B YKPAIHCBKOI HOPHO-PABOI
MOJIOYHOI XYJ10BU

TIpoBeaeHO aHalli3 TeHETUYHOI CTPYKTYPH CTaj YKpaiHChKOi YOPHO-Psi00i MOJNIOYHOI XyI00H, siKa BiITBOPIOETHCS y Cillb-
cpKorocnoaapchkux mianpueMmcrBax CkBHpcbkoro paiioHy KuiBcekoi o6nacTi, 3a 8 renamu, moB’si3aHUMH 3 HPOSBOM O3HAK
MOJIOYHOT MPOXYKTHBHOCTI — Kama-Ka3eiHy, Oera-iakTorioOyiiHy, JENTHHY, TOPMOHY PpOCTY, HpOJakTHHY, aumi-KoA-
nmianunriinepon anunrpancdepasu 1, rimogizaproro dakropa Tpanckpunuii Pit I, ¢axropa tpanckpunuii STATSA. s inen-
TU}IKALil TEHOTHUIIIB KOPIiB 3a JIOKycaMy 3a3Ha4yeHHUX TeHiB Oyno Bukopuctano mero [1JIP-TT/IP®. BeraHoBneHo, 110 TeHETH-
YHA CTPYKTypa JOCIIDKEHHUX CTal 3arajoM BiIIIOBiJae CTPYKTypi MOJIOYHUX IIOPiA XyAoOH, sIKi BiATBOPIOIOTHCA B YKpaiHi.
BusiBiieHI TeHOTHIIM TBapHH 3a JOKYCAaMH KiJIbKICHHX O3HAaK CBi4aTh PO HU3bKHI MOTEHLIA] MOJIOYHOI IPOIYKTUBHOCTI J0C-
JIDKSHUX CTaJ] i HEOOX1THICTh TOJIMIIEHHS CENCKIIHHOT pOOOTH 3 HUMH.

KutouoBi cioBa: MonekyisipHa fiarHoctika, QTL-reHH, ykpaiHchbka 4OpHO-psiba MOJIOYHA HOpoOja XyH0OH, FeHeTHYHa
CTPYKTYpa, MOJIOYHA ITPOIYKTHBHICT.

ITocTanoBka npoodaemu. [Tomyk nuraxiB 3a0e3nedeHAs] HacCeICHHS YKpaiHU MPOAYKTaMH TBAPHH-
HUIITBA, HE YAAIOUNCH A0 IMIOPTY — OCHOBHA MeTa OUIBINOCTI BITYM3HIHUX HAyKOBHX po3poOok. Tpa-
IULidHa cesekuis 3a0e3nedye HeBEeIUKHHA CeNeKIiitHni edeKkT, KUl 1a€ y BUCOKOMPOIYKTUBHUX TBa-
pUH TIpUPICT 32 pik Ha 1-3 %, 1m0 HE MOXKE 3a0BOJIBHATH MOTPed choroacHHS. IlinBuineHHs epexTus-
HOCTI celeKkuii TBapuH ChOTOIHI Aenanmi Oinblie MoB’sA3yl0Th 3 poboramu y ramys3i JJHK-rexnomorii,
BOJIHOYAC OJTHUM i3 OCHOBHHX HAIIPSAMIB € TOIIYK 1 aHaIi3 TeHIB, SKi YMOKIUBIIOIOTH MAPKyBaHHS JIO-
KyciB KimpkicHEX 03HaK (QTL — Quantitative Trait Loci) 1 Bizbip TBapuH 3a JOTIOMOTOI0 MapKepiB (Map-
Kep-acorliiifoBaHa CEJICKIIis).

AHaji3 oCTaHHIX AoCTimKeHb i myoaikamiii. OqHUM 13 METOJIB BU3HAYCHHS MONIMOP(]i3My Tak
3BaHuX QTL-reni € IIJIP-IIJIP®-anani3, sskuii BUPI3HAETHCS BUCOKOIO UYTIMBICTIO, IMIBUAKICTIO, TOY-
HICTIO 1 MPOCTOTOIO0 BUKOHAHHA. BiH 1ae 3MOT'y TOYHO 1iIeHTH(IKYBAaTH TCHOTHITA TBAPHH HE3AICIKHO Bif
cTaTi, BiKy Ta (i3i0JOriyHOrO cTaHy 1 BUAUTUTH Cepell HUX HAMOiNbIl COpUSTIANBI U1 (OpPMYyBaHHS
MPOAYKTHUBHUX O3HAK.

SIK TTOTEHTTiiHI MapKepy MOJIOYHOI MPOAYKTUBHOCTI MOXYTh PO3TIIAAATUCH TIEPEMYCIM aJielli TeHiB MO-
JIOYHMX OUIKIB 1 ropMoHiB. Hanpukiaz, TeH kana-Ka3eiHy MoB'si3aHui 3 OLIKOBOMOJIOUHICTIO 1 CHpOIIpUIaT-
HICTIO MOJIOKa; TeH OeTa-JIaKTOraIo0y iHy BiNOBiga€e 3a OLIKOBOMOJIOUHICTD i MOKa3HMK Oi0NOrYHOI IIIHHO-
CTi MOJIOKa [7]; IPOAYKTH IeHa MPOJIAKTUHY OepyTh aKTHBHY Y4acTh y (DOPMyBaHHI MOJIOYHOI ITPOILYKTHB-
HOCTI [5]; momiMopdHi BapiaHTH T€Ha TOPMOHY POCTY aCOIIFOIOTHCS 3 TIOKa3HUKAMH HaJ[00, MACOBOI YaCTKH
Oinka Ta xwupy [6] Tomo. [nenTudikaniro reHis Ta X MyTamiil, SKi BASHAYalOTh HATIPSIM 1 CTYIiHb PO3BUTKY
KUTBKICHOT 03HAKH, B YKpaiHi MPOBEACHO TSI Pi3HUX TTOPiJ] BEJTUKOI poratoi Xyo0u. Y TBapHH MOJIOYHOTO
HampsMy TIPOXYKTHBHOCTI JIOCTDKEHO TMoiiMopdi3M TpuWHAMMHI CceMH TeHIB: Kara-kKazeiny, Oera-
JIAKTOrI00YIMiHy, JIENTUHY, TOPMOHY POCTY, IPONAKTUHY, amun-KoA-mianunriinepon anuntpancdepasu 1
Ta rinogizapHoro axropa TpaHckpunuii Pit I [1-3]. Taki mocmipkeHHs Jal0Th 3MOTY HE JIMIIE OTPUMATH
«TCHETUYHUM MOPTPET» Ti€l UM 1HIIOI MOMYJISLIT, a i PO3POOUTH PEKOMEHAALIT CTOCOBHO €(DEKTHBHOIO BH-
KOPHCTaHHS CTa/1a, CIIPSIMYBaHHS CENEKIIHHOI poOOTH B HEOMY.

Mertoro podoTu Oyno BUBUEHHS MOJiMOP(]i3My reHiB, OB’ 3aHUX 3 O3HAKAMHU MOJIOYHOI MPOIYK-
THBHOCTI, B YKPaiHCHKOT YOPHO-PsI001 MOJIOYHOT XyI0OH, SIKa BIATBOPIOETHCA B TocmomapcTBax CKBHUp-
chKoro paitony KuiBcrkoi o0acTi.

Marepiaau i MeToIH TOCTITKEeHB. Y TOCIIAHOTO MoroiiB’s xyaoou (200 romis qiiHUX KOPiB) BU-
BYaH nosiMopdizm 8 rewis: kama-kazeiny (k-CN), 6era-nakrornolymniny (B-LG), ropmony pocty (GH),

e Jumans T.M., Iy6in O.B., [IniBauyk O.I1., 2014.
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nponaktuHy (PRL), nenruny (LEP), anmn-KoA-mianunriinepon amunrpancdepasu 1 (DGAT1), rimo-
¢izaproro ¢akropa Tpanckpumuii Pit-1, pakropa tpanckpumnuii STATSA. Anepny AHK 3 kpoBi TBapun
BUUISUTN 3 BUKOPUCTAHHIM CTaHAAPTHOrO KoMmepuiitHoro Habopy «IHK-cop6 B» (Ammiicenc, Pocis),
3T1IHO 3 PEKOMEHIAIISIMU BUPOOHHUKA.
['eHOTHIIM TBapWH 3a JIOKyCaMH 3a3HAYCHUX BWIIE I'¢HIB BH3HAYAIN 32 BUKOpUCTaHHS MeTomy I1JIP-
[NAP® (monimMepa3Ha JaHIIOTOBA peaKLis-aHali3 MOIiMOp(i3My peCTpUKLIHHNX (pparMeHTiB) [4].
[JIP mpoBoanim Ha amrutiikatopi “GeneAmp 2400 (Applied Biosystems, CIIIA), peakiiiHa cy-
Mim mana 06’em 10 MKJI.
Enextpodopernune po3aijeHHs MPOLYKTIB PECTPHUKLIT MPOBOIUIN B 4%-HOMY arapo3Homy reii, ix
PO3Mipu BU3HAUAH, IIOPiBHIOIOYH 3 MapkepoM MoJekyisipaux Mac GeneRuler 100bp (Fermentas, JIutsa).
Bizyaumizaiiito mpoayKTiB pecTpUKIIii 3MIHCHIOBAIM Ha TpaHCiLTIOMiHaTopi B Y® CBITIII 3 HACTYITHUM
¢dororpadyBanHsaM enekTpodoperpaM HH(GPOBOIO KaMeporo.
YacToTy TeHOTHITIB O0YUCITIOBAIH 32 POPMYIIOH0:
P=n/N,
ne P — gacToTa neBHOro reHoTUIy;
N — KUIBKICTb TBAPUH 3 ICBHUM I'€HOTUIIOM;]
N — 3aranpHa KUIBKICTb TBapHH.

YacroTy okpemux ajeniB Bu3Havanu 3a ¢popmynoro E.K. Mepkyp’eBoi (1977):
P, = (2nAA+nAB) /2N,
Qs =(2nBB + nAB) / 2N,
ne P, —gacrora anmens A;
Qg —vacrora anens B.

PesyabTaTH pochimxkeHb Ta iX 00roBopeHHs. 3a BCiMa JIOCIIIKCHUMHU MOJIEKYJISIPHO-
TEHETUYHIMH MapKepaMH Yy KOpiB YKPalTHCHKOI YOPHO-PsI001 MOJOYHOI MOPOAM OyJIO BHSBICHO IOJi-
Mopdi3M. 3a ToKycaMmu TeHiB Kama-kaseiny, 0eTa-1aKToriao0ymiHy, JenTHHy Ta ¢aktopa Pit-1 izenTudi-
KOBaHO anejbHi Bapiantu A i B. Jlns rena ropmoHy pocty BusiBuiu ajneni L i V, nponaktuny — A 1 G,
DGATI - A 1K, STATSA-CiT.

JlaHi 11010 YacCTOT ajellB Ta TEHOTHITIB Y AOCIIPKEHIM TPyl KOpiB YKPaiHCHKOI YOPHO-Ps00i MO-
JIOYHOT MOPOJH BEJIHMKOI poratoi Xyao0u HaBelleHO B Tabmumi 1.

Tabmuns 1 — YacToTu reHoTHNIB i aJ1eJ1iB B yKpaiHCHhKOI YOPHO-PsA00i MO104YHOI Xy 1001

Jlokyc T'eHotnn YacroTa reHOTHILY Anennb Yacrora anemns

K-CN AA 0,807 A 0,903
AB 0,193 B 0,097
BB 0,000

B-LG AA 0,430 A 0,630
AB 0,400 B 0,370
BB 0,170

GH LL 0,731 L 0,823
LV 0,183 \'% 0,177
VvV 0,086

PRL AA 0,017 A 0,120
AG 0,211 G 0,880
GG 0,772

LEP AA 0,630 A 0,815
AB 0,370 B 0,185
BB 0,000

DGATI1 AA 0,320 A 0,615
AK 0,590 K 0,385
KK 0,090

Pit-1 AA 0,000 A 0,140
AB 0,280 B 0,860
BB 0,720

STATSA CC 0,105 C 0,222
CT 0,234 T 0,778
TT 0,661
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I3 Tabmumi 1 BUAHO, IO HAWOIIBIT CIPUATIUBUN 11 cupoBapinHsa reHotun BB rena k-CN y moci-
JDKEHUX TBApHH BIJCYTHIH, ajleNbHUNA BapiaHT B Mae HHM3bKY 4acTOTy, IO € XapaKTepHUM IS Pi3HUX
MOpiA YOpHO-Pps00i Xy100H.

3a nokycom reHa B-LG 3 6inbmroro gacrotoro (0,630) 3ycTpidaeThes anenpbHUN BapiaHT A, SKHi KO-
HTPOJIIOE BUCOKY MAacOBY YacCTKy CHPOBATKOBHUX OIJKIB i CyMapHWH yMicT OUIKiB Mojioka. Tumduacom
BapiaHT B MoB sA3yI0Th 3 BUCOKMM YMICTOM Ka3eiHOBHX OiNKIB y MOJIOLI, OiBIIOI0 MacOBOIO YaCTKOIO
XKUPY 1 KpallMH TapaMeTpaMu Ka3eTHOBOTO KOAryJIATy.

I'erotum LV reHa ropMoHy pocTy y 6araTthox Imopi acolliiioBaHMM 3 BUCOKOIO MacOBOIO YaCTKOO JKUPY
B MOJIOI, VV — BelMKUMH HaJIosMH. YacTOTH UX TEHOTHITB Y TOCTipKeHHX TBapuH HI3bKi (0,183 ta 0,86
Bi/ITIOBITHO), 1110 1€ 3MOTY CIIPOrHO3YBATH iX HEBUCOKHH MOTEHIIAM [IOJI0 YKUPHOMOJIOYHOCTI.

VY nmoniMopdHii CHCTeMI reHa MPOJIaKTHHY BHIOK YaCTOTOI BHPI3HAETHCS ajeibHHUil Bapiant G
(0,880), 10 € mpuTaMaHHUM OITBIIOCTI MOJIOYHHUX MOPiA XyaoOH. 3rigHO 3 JaHUMH JIiTEpaTypH, y TBa-
puH 3 reHotunioM GG cnocTepiraloTs BUIII HAJO1 i MaCOBY 4acTKy OijKa B MOJIOLI, HIK Y TBapHuH 3 Te-
HotunoM AG. OTxe, y JOCIIIKEHOTO TOTOJIIB’ I KOPIiB 3a JIOKYCOM ITPOJIAKTHHY MEPEBAKAIOTH CIIPUAT-
JIUBI TEHOTHIIH.

I'enn LEP i DGAT1 B oprani3mi TBapHH 3aJly4eHi 0 MpoLeciB MeTaboiIi3My JIMmiiB, BiITakK, iX MeBHI
aJIeNTBbHI BapiaHTH KOHTPOIIOIOTH BMICT JKHPY B MOJIOIN KOpiB. Tak, 3 BUCOKMMH 3HAYEHHSIMH ITHOTO ITOKa3-
HuKa acormiiioBani BapianT B rena LEP Ta Bapiant K (misunoBuit) rera DGAT1. Sk BumHO 13 Tabmumi 1, y
JOCTIPKEHUX KOPIB 3a JIOKYCaMH1 3a3HaYeHHX TeHiB IePeBaKalOTh «HEKUPHOMOJIOUHI» TEHOTHUIIH.

A-anenb reHa Pit-1 y 6araTbox mopiza Benukoi poratoi XynoOu MOB’s3aHM 3 TepeBaramMmu 3a HaJoeM i
BHITIOIO SIKICTIO MOJIOKA. Y JOCIDKESHUX KOPIB IIeH aJIeIbHUI BapiaHT 3ycTpidaeThes piako (dactota 0,140).

HocnimpkeHe noromis’st XyAo0u xapakTepu3yeTbes TaKoK HU3bKOIO YacTtororo (0,105) mpesymnTus-
HO Oa)kaHOTO 3 TOTJISAY NPOAYKTUBHUX sikocTed reHotunry CC y monimopdHii cuctemi rena STATSA.
Came 3 IIMM TEHOTHUIIOM acoIlifoBaHI BUCOKAN YMICT HUPY 1 OijKa B MOJIOMI ISl HU3KW TIOPIT BEIHKOL
poraroi Xyao0mu.

BucHoBku. Takum 4WHOM, 32 PO3MOALIOM reHOTHMIB 1 yacToTamu aneniB QTL-reniB ykpaincbka
YOpHO-psi0a MOJIOYHA MOpOJa, AKa BiATBOPIOTHCS y rocmoaapcTBax CkBHpcbkoro paiiony KuiBchkoi
00J1acTi, Ma€e BEIUKY TOMIOHICTE 3 IHITMMH TOPOIaMH YOPHO-PSO0TO TCHEAIOTIYHOTO KopeHs. | eneTny-
Ha CTPYKTypa AOCIIIPKEHHX CTa] XyAOoOW 3arajioM BiAIOBiJa€ CTPYKTYpi MOJIOUYHHX Topix Ykpainu i
XapaKTepU3YEThCsl HU3bKUMH YaCTOTOTaMH aJIeNbHUX BapiaHTiB B 3a nokycamu reHiB kama-kaseiny, Oe-
Ta-JIAKTOIJI00Y/IiHYy Ta JenTHHY, V — ropMoHy pocty, K — ammn-KoA-miamwiriinepo:n anuntpanchepasu 1,
A — daxropa tpanckpumiiii Pit I Ta C — STATSA, ski BBa)KaroTh OUTBII CIIPUSATIMBAMHE I (OPMYyBaH-
HS1 O3HAaK MOJIOYHOT POIYKTUBHOCTI, HIX albTepHATUBHI. BinTak, MoTeHIian MOJIOYHOI TPOAYKTHBHOC-
Ti TOCITIJKEHUX CTaJ] HU3BKHH, M0 MOTPeOye YAOCKOHATIEHHS CEICKITIHHOT poOOTH 3 HUMH.
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MousexkyaspHasi iuarnoctuka nommopgmusva QTL-reHoB B yKpanHCKOro 4epHO-IeCTPOro MOJIOYHOI0 CKOTA

T.H. Abimanb, A.B. Iyoun, E.IL. IlauBauyk

INpoBeneH aHaMM3 reHETUYECKOH CTPYKTYPHI CTajl YKPAUHCKOTO YOPHO-TIECTPOT'O MOJIOYHOTO CKOTa, KOTOPBIH BOCIIPOU3BOIAUTCS
B x03s1iicTBax CKBHpcKoro paiiona Kuesckoii o0nacTty, o 8§ reHam, CBS3aHHBIM C IIPOSBICHUM IIPU3HAKOB MOJIOYHOI POLYKTHBHOC-
TH, — Kallla-Ka3enHa, 0eTa-JIakToro0y/1MHa, JIeNTHHA, TOPMOHA POCTa, NPOJIaKTHHA, arl-KoA-muarmriiepon atpntpaHcdepassl 1,
runoduzaproro dakropa tpaHckpumimu Pit I, dakropa tpanckpunupm STATSA. s uaeHTHUKAIMA TEHOTUIIOB KOPOB MO JIO-
KycaM YIOMSHYTBIX TeHOB ObuT Hcnonb3oBad Meton [IJIP-IT/IP®. YcraHoBIEeHO, 4TO reHeTHYecKas: CTpPYKTypa UCCIEA0BAaHHBIX CTal
B IIEJIOM COOTBETCTBYET CTPYKTYPEe MOJIOUYHBIX TOPOJ CKOTA, BOCIIPOM3BOJIIIETOCs B YKpanHe. BbIsBIEHHbIE TEHOTHIIBI SKUBOTHBIX
TI0 JIOKyCaM KOJMYECTBEHHBIX IPU3HAKOB CBHETEILCTBYIOT O HH3KOM IIOTCHIMATIE MOJIOYHOH NPOXYKTUBHOCTH HCCIIEIOBAHHBIX
CTaJ] ¥ HEOOXOMMOCTH COBEPIICHCTBOBAHMS CEJICKIIMOHHOM PabOThI ¢ HUMMU.

KnroueBble ciioBa: MonekyisipHast auaraoctika, QTL-reHsl, ykpanHcKast 4epHO-TiecTpast MOJIOYHasl HOpoJa CKOTa, TeHe-
THYECKasi CTPYKTYpa, MOJIOYHAS IPOLYKTHBHOCTb.

Haoiiwna 17.03.2014.
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BIIJIMB SMIIHAHOJIITAHJAHOT'O KOMIIJVIEKCY KYIIPYMY
HA INTEPETPABHICTb NIO’)KUBHUX PEYOBUH Y IOPOCAT

BcTaHOBIICHO, IO BUKOPHUCTAHHS Yy CKJIAJI IMOBHOPAIIOHHUX KOMOIKOPMIB PI3HUX J103 3MiIIAHOJITAHJHOTO KOMIUIEKCY
Kynpymy cnpusiio miJBHIIEHHIO NIEpeTPaBHOCTI OPraHiYHOT PEYOBUHU y MOPOCAT BEIHMKOI 01101 mopoau 4 1 5 nocmigHuX rpyn
BianosiaHo Ha 0,71 ta 1,21 % mopiBHAHO 3 KOHTPOJIEM, IPOTE BIPOTIIHOIO Pi3HUIL OyJa JHIIE y TOPOCIT 5 AOCTIHOT TPyITH
(p<0,05).

3a pesynabraramu (i3i0J0TIYHOTO JOCIiAY BCTAHOBJICHO, 10 3aCTOCYBAHHS ITOBHOPALIOHHUX KOMOikopMiB 3 xenatoM Ky-
npymy y kinbkocti 10,9 r/T koMOiKOpMY CHPHSJIO 3arajJbHOMY MiIBHIICHHIO KOE(IL[i€HTIB NepEeTPaBHOCTI palioHy B Opraiami
TpPHU- 1 YOTUPHUIIOPOIHHUX TiOPHUIIB TOPOCST MOPIBHIHO 3 TBAPUHAMH KOHTPOJIBHHX TPYIL: 332 OpPraHiYHOIO pedoBHHOIO — Ha 0,26—
0,30 %; cupum npoteinom — Ha 0,62—1,31 %; cupum xupom — Ha 0,58—1,69 %; 6€3a30THCTHMHU EKCTPAKTUBHIMHU PEUOBHHAMH
—Ha 0,17-0,47 %.

KunrouoBi c1oBa: MOOIHSIK CBUHEH, pallioH!, IPOXYKTUBHICTb, TEPETPABHICTh, KOMOIKOPM.

IMocTanoBka npodemMu. Y NOBHOLIHHIHM rOiBII TBApUH, Y TOMY YUCII MOPOCAT-CUCYHIB, BayKIIMBA
pOJIb HAJICKUTh MIHCPAIBHUM €JICMEHTaM, OCKUTLKH BOHHM O€pyTh aKTHBHY y4acTh B OOMiHI pEUOBHH,
320€31eTyr0Th HOPMaJIbHI YMOBH JIJIT POOOTH BCiX BHYTPIIIIHIX OpTraHiB, M’ 531B 1 HEPBOBOI CUCTEMH.

BincytHicte ab0 HecTaya OKpeMHX MiHEpaJIbHHUX E€JIEMEHTIB, a TaKOX TMOPYLIEHHS iX CIHiBBiIHO-
IIEHHS TPU3BOANTH 10 3HIDKEHHS e()eKTHBHOCTI BUKOPHCTAHHS MOXHMBHUX PEUOBHH PAIliOHY i, SK Ha-
CIIZOK, — IO 3HIKEHHS MTPOYKTUBHOCTI TBAPHH.

AHani3 ocTaHHiX gocaimkens i myOsikauii. [HreHcudikanis ramysi cBUHapcTBa BHUMarae OTpH-
MaHHS 1 BUPOIIYBaHHS BHCOKOIPOIYKTHBHOTO MOJIOJHSKY, 3JaTHOTO 3a0e3MedyBaTH BUCOKY CHEPTil0
pocTy 3a oOpUX YMOB HOTO YTPUMAaHHSI Ta MMOBHOIIHHOI romiBmi [1, 2].

© Bomko B.C., oxix C.B., 2014.
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JlocsTT BUCOKOTO PiBHS MPOAYKTHUBHOCTI TBAPHH 32 YMOBH 30€PEKCHHS iX 3I0pOB’ S Ta OJICPIKAHHS
€KOJIOTIYHO YUCTOI MPOYKINT HEMOXIIHBO 0e3 3a0e3redyeHHs 1X 0i0JMOTiYHO aKTUBHUMHU PEUOBHHAMU.
VY 3B’s3Ky 3 IMM B OCTaHHI POKM 0araTo yBard NpUAUISETHCS AOCHIIPKEHHIO BIUTUBY Pi3HUX BiTaMIiHHO-
MiHEepaJbHUX T00aBOK OPTaHIYHOTO TOXOKEHHS Ha IPOAYKTHUBHICTS TBApHUH [3, 4].

VY cucreMi 3axo0[iB, CIIPSIMOBAHUX Ha 301IBIICHHS BHUPOOHHUIITBA MPOAYKIII CBUHAPCTBA, MOPST 3
MOJIMNIIEHHSM YMOB TOMIBJIi Ta YTPUMAaHHS i yIOCKOHAJCHHAM IUIEMIHHUX SIKOCTEH TBapWH, BEJIHMKa
POJIb BIIBOJINTHCS BUBUCHHIO OOMiHY PEYOBHH Y paHHI IEPIOH MOCTHATAIIBHOTO OHTOTeHE3Y [5, 6].

IToBHOITIHHA TOMIBIS TOPOCAT-CUCYHIB Ma€ 3a0e3leuyBaTHCS TEpeCTapTePHUMHA KOMOIKOpMaMH.
OnHak BUKOPHUCTAaHHS IMIIOPTHUX TIE€PEICTAPTEPHUX KOMOIKOPMIB MPU3BOAMTE 1O IMiABUILEHHS COOiBa-
pTOCTi BHpOOIeHO1 cBUHUHU. KpiM TOro, TpaaWLidiHUMHU JKepelaMH MiKpPOEIEMEHTIB Y 3aKyIJICHUX
MepeICTapTEPHUX KOMOIKOPMax € MiHEpajIbHI COl Y BUIISAL CYIb(ATHUX 1 XJOPUIAHUX CIOIYK, 010110-
CTYIHICTh SIKUX CTAHOBUTH 12-35 %, 110 NPpU3BOAUTH 10 3a0pyAHEHHsS] HaBKOJMIIHBOTO CEPEIOBUINA
BaXKUMH MeTajaMu. KpucranizoBaHa Boaa, sika MiCTUTBCS y MOJIEKYyJaxX Cynb(]aTiB y CKiIai MPeMiKciB,
py¥HYe€ BiTaMiHM Ta iHII 010J0TIYHO aKTHUBHI 00aBKH [7, 8].

11100 3abe3meynTy MOBHOIIHHY T'OAIBII0, €)EKTUBHUM € 3aCTOCYBaHHS SIK KOPMOBUX H00ABOK Me-
TaJOXeNIaTHUX KOMIUIEKCIB i mepeayciMm Kympymy.

JlomaBaHHs MeTamoxesaTiB y KOPMH ISl CBUHEH Ja€ BiMUYTHUHA €KOHOMIYHHM €(EeKT, KU MPOsIB-
JIIETHCS y TIOINIICHH] 3aCBOEHHS IOKUBHUX PEUYOBHH KOPMY 1 3pOCTaHHI MPOXYKTUBHOCTI [9].

JJis TOYHIIIOT OLIHKY TO>KUBHOCTI KOPMY BUKOPHCTOBYIOTH KOS(IL[iEHT ePETPaBHOCTI, SIKUH € Bia-
COTKOBHMM BHPaKEHHSM Pi3HMLI MK KUIBKICTIO IOXHBHUX PEUOBHH, 110 HAJIHIUIM A0 OpraHi3my, Ta ix
KUIBKICTIO, BUIIIEHOIO 3 KAJIOM 1 CEYEIO.

Mertoro poboTH Oyi0 BUBUEHHS FOCHOJAPCHKO-€KOHOMIYHOI Aii 3Mimmanomirananoi crnonyku Kym-
pPYMy y CKJajli IepeicTapTepHOro KOMOIKOpMY Ha IEPETPaBHICTh MOKMBHUX PEUYOBHH 3 ypaxyBaHHIM
MOPOJIY CBUHEH.

Marepiaa i MeToauka aocjaixkeHb. HaykoBo-Tocrmogapchbki JOCTIAN 3 BUBUYEHHS €()EKTHBHOCTI
BUKOPUCTAaHHS OpraHiyHO-MiHEpaJbHOI 3MilIaHodiraHgHoi crnonyku Kympymy y rofmiBmi mopocsT-
cucyHiB npoBoaunu B ymoBax TOB Enita cmt Tepesune binouepkiBcbkoro paiiony KuiBcekoi o6nacri.
Jlocriau mpoBeIeHO Ha OpPOCcATax MOpiJl BeauKka Oina Ta JaHapac, a TAaKOK TPUIIOPOTHHUX (MaTepUHCHKA
JiHis Benuka Oina, 6aTbKIBChbKa — T10pUA JaHpacy 3 AIOPKOM) Ta YOTUPUIIOPOAHUX (MaTepUHCHKA JiHIA
TPUIIOPOJHUI TiOpUI BeNMUKOi 017101, TaHApacy, AIopka Ta 0aTbKiBCbKa — TEPMiHAIBHUHI KHYpP OITIMYC)
riopumax.

s mposenennst gociay Gopmysanu S rpyn mmo 18 roimie mopocaT y Bimi 5 #i6 y xkoxkHii. [Topocs-
TaM-CUCYHaM KOHTPOJIBbHOI TPyINH, IIOYWHAIOYH 3 5 OOU JKUTTSI 3T0JOBYBaIM KOMOIKOpM-TIEpeIcTapTep,
B sikoMy MictuBcs Kynpym y cynbdarhiii hopmi.

Y X071 HayKOBO-TOCTIOJIAPCHKOTO NOCTiAy OyJIO MPOBEACHO OaaHCOBUI TOCII 3 BUBUCHHSI ITEPET-
PaBHOCTI MOXKMBHUX PEYOBUH pawlioHy. [jis HbOro HOCHiAy 3 KOKHOI IpyNy 3a MPHUHLUIIOM aHAaJOTriB
OyJ10 BifiOpaHo 10 3 KabaHUMKK — OpaTH MO OaThKy. IX po3MillyBaiy y CHElialbHO 00IaJHAHUX KIIiT-
KaxX 10 OJHOMY B KOXKHiH. ExcriepumenT TpuBaB 8 710 1 MaB aBa Iepioau: miaroroBuuit (3 mobu) ta 00-
mikoBuid (5 ni6). JBiui Ha moOy TBapuH roXyBajd MOBHOPALIOHHUM KOMOIKOPMOM 1 3a HEOOXiTHOCTI
BigOupanu He3 ineHi pemTku. Y Xoxi 00JiKOBOTrO mepiogy oOMiHHOTO JOCHTiAy BPaxOBYBaJH KiJIbKiCTb
BHJIICHOTO KaJly Ta cedi. Big 310paHuX eKCKpEMEHTIB BiIOUpay cepeHi PoOH 1 MOMITIaIH 1X ¥ CKIIS-
Hi 0aHKH 3 TIPUTEPTUMU TIPoOKamu Ta KoHCepBYBa 10 %-BUM pO3YMHOM COJISTHOI KHCJIOTH 3 pO3paxy-
HKy 10 M Ha 100 r xamy ta 100 r cedi.

PesyabTaTH nociigxkeHb, Ta ix 00roBopeHHsi. Y Tabmuili 1 HaBeOECHO BIUIMB OPTaHIYHO-
MiHepaJabHOI crionyku Kynpymy Ha mepeTpaBHICTh MOKUBHUX PEYOBHH KOMOIKOPMY ITOPOCSITAMH.

Amnaniz gaHux Tabmumi 1 mokasye, Imo pi3Hi A03M OpraHiuHO-MiHepaibHOI crmonyku Kynpymy B
KOMOIKOpMi HEOTHAKOBO BIUTUBAJIM HA NEPETPaBHICTh MOKMBHUX PEUOBUH pallioHy mopocsr. Tak, nepe-
TPaBHICTh OPTaHIYHOI PEUOBHHU Y TMOPOCST BEIUKOI O1JI0T MOPOJIH, SIKi CTIOKHUBATH KOMOIKOPM 13 BMicC-
tom Kympymy 50 1 100 % Big HOpMu (2 1 3 mocniani rpynu), Oynia Maike Ha OIHOMY PiBHI 13 KOHTpPO-
neM. Y TBapuH 4 1 5 HOCHITHUX TPYI MePEeTPaBHICTH Oyia BUILOO, BiamorigHo, Ha 0,71 ta 1,21 %, ox-
Hak BipOTiAHOIO pi3HUII OyIra JuIie y mopocsT 5 gociigHoi rpymu (p<0,05).

CXx0Xy KapTHHY CHOCTEpITaIH IJIs TTOKA3HHKIB MEPETPaBHOCTI cHporo mporeiny. Tak, koedimieHT
MEPETPAaBHOCTI CHUPOro MPOTEIHY Yy MOpOCAT S5-i AOCiigHOl TpynM NepeBHLIyBaB KOHTpoib Ha 1,02
(p<0,05).
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Ta6muus 1 — IepeTpaBHicTh 0KUBHUX PEYOBHH KOMGIKOPMIB, XS, %, (n=3)

I'pyna | Opraniuna peuoBrUHa | [Ipotein | Kup | KnitkoBuna BEP
Ilepinii HAYKOBO-IoCNOAAPCHKMIA 10CTi
IMopocsita Benukoi 61101 mopoau
KOHTpOJIbHA | 81,18+0,232 81,25+0,222 52,49+0,364 33,15+0,393 85,34+0,417
s 2 81,68+0,294 81,14+0,347 52,67+0,223 33,24+0,426 85,27+0,615
= 3 81,82+0,221 81,39+0,335 52,22+40,208 33,40+0,407 85,94+0,212
§ 4 81,89+0,266 81,57+0,239 52,52+0,292 33,78+0,395 85,58+0,301
= 5 82,39+0,333* 82,27+0,266* 52,62+0,221 33,74+0,463 85,84+0,244
[lopocsra nopoau Janzapac
KOHTpOJIbHA | 81,49+0,211 81,69+0,222 52,94+0,250 33,300,743 85,41+0,386
s 2 81,58+0,272 82,06+0,236 53,00+0,278 33,37+0,618 85,49+0,327
=t 3 81,73+0,227 82,140,205 52,96+0,226 33,490,590 85,68+0,246
§ 4 81,98+0,265 82,63+0,218* 53,08+0,219 33,30+0,787 85,84+0,455
= 5 81,80+0,226 82,21+0,203 52,89+0,285 33,35+0,603 85,73+0,361
JIpyruii HayKoOBO-roCIOAAPCHKHIA JOCTi
IMopocsiTa TPUIIOPOTHUX TiOPHIIB
KOHTpOJIbHA | 81,700,274 82,22+0,327 52,91+0,630 32,92+0,853 85,53+0,473
s 2 81,77+0,303 82,31+0,316 52,45+0,682 32,63+0,800 85,64+0,477
= 3 81,96+0,292 82,84+0,465 53,49+0,995 32,97+0,952 85,70+0,495
§ 4 81,69+0,348 82,41+0,527 53,51+0,939 33,02+0,955 85,06+0,809
X 5 81,71+0,312 82,31+0,432 52,60+0,767 32,63+0,857 85,07+0,744
IMopocsiTa YOTHPUIIOPOAHHX TiOpHIIB
KOHTpOJbHa | 81,84+0,383 81,80+0,413 52,40+0,647 32,94+0,813 85,36+0,413
s 2 81,78+0,362 82,21+0,272 53,15+0,521 33,19+0,643 85,40+0,412
=t 3 82,14+0,268 83,11+0,489 54,09+0,984 33,9040,765 85,83+0,466
§ 4 82,07+0,475 82,89+0,519 53,850,709 32,58+0,829 85,4340,524
= 5 81,80+0,324 82,24+0,526 53,030,766 32,9940,967 85,31+0,656

Ipumirtka. * — p<0,05 nMOPiBHIHO 3 KOHTPOJIBHOIO IPYIIOLO.

Jocnimpkyroun KoedilieHTH MepeTpaBHOCTI Y MOPOCAT HOPOAU JIaHIPaC BCTAHOBICHO, 110 TBAPUHU
2 MOCIHITHOI TPYIH MepeBaXKaIl aHAJIOTiB KOHTPOJBHOI 3a TIEPEeTPaBHICTIO cUporo npoteiny Ha 0,37 %,
TBapuH 3 rpynu — Ha 0,45, 4-i — Ha 0,94 (p<0,05) i 5-1 — Ha 0,52 %.

Cupuii KHp TaKoX Kpalle IepeTpaBiioBaBcs y mopocar 2, 3, Ta 4-1 qociigHuX rpym. TBapuHH IHX
TPYII 32 KOe(hiIMiEHTOM NIEPETPABHOCTI CHPOTO JKHUPY MEePeBaKalld aHAJIOTIB KOHTPOJIBHOI TPYITH BiIIOBI-
nuo Ha 0,06; 0,02 Ta 0,14 %, a y mopocsT 5-1 A0CIiAHOT TpyITH, HABIIAKH, BIAMIYEHO 3HIKEHHS ITepeTpa-
BHOCTI upy Ha 0,05 % nopiBHAHO 3 aHAJIOTaMU KOHTPOJILHOI TPYIIH.

3a ymoB 3MeHIeHHs KynipyMy B moBHOpaIioHHIX KoMOikopMax y 3; 4 1 5 rpymnax crocrepirainy vi-
TKY TEHACHINIO O IMIBHUINEHHS KOe(DIIiEHTIB MEPETPABHOCTI 0€3a30THCTUX CKCTPAKTUBHUX PEUOBUH
(BEP). Lleii moka3HUK y TBapHH 3ralaHUX TPyI NEpEeBHILYBaB KOHTPOJIb BiamosigHo Ha 0,27; 0,43 Ta
0,32 %.

3a pe3ynpTaTaMu Apyroro (izio’aoridHOro MOCIHITy BCTAHOBJICHO, IO 3aCTOCYBaHHS MTOBHOPAIliOH-
HUX KOMOiKOpMiB 3 xenatoM Kynpymy y kinmbkocti 10,9 r/T cnipusiio 3araqsHOMY MiJIBUIIEHHIO KOoedi-
LIEHTIB MEPETPAaBHOCTI palioHy B OpraHi3Mi TpU- i YOTUPUIOPOAHUX TiOPUAIB MOPOCIT MOPIBHSHO 3
TBapWHAMH KOHTPOJBHUX TPYII 32 OpPTraHigHOI0 pedoBrnHOIO — Ha 0,26-0,30 %, cupum mpoTeiHOM — Ha
0,62-1,31 %, cupum xupom — Ha 0,58-1,69 %, 6€3a30THCTUMHU EKCTPAKTUBHUMH PEUOBHHAMM — Ha
0,17-0,47 %.

Takum 9uHOM, HAsSBHICTH CTIMKOI TEHIEHINT IMIOAO0 TOIMIICHHS BCIX JOCTIHKYBAHUX MTOKA3HHKIB
(TIOpIBHSIHO 3 KOHTPOJIEM) AEMOHCTPYE TIEBHUM MO3UTHUBHUHN €(EKT BiJl 3aCTOCYBAHHSI 3MIMTaHOJITaHI-
Horo Komiuiekcy Kynpymy.

BucHoBok. BcranosneHo, 1110 BUKOPUCTaHHSA Y CKJIaAi MOBHOPALIOHHMX KOMOIKOpMIB Pi3HHX 103
3MIIIaHOJITAaHIHOTO KOMIUIEKCY KynpyMy CIIpHUsIIO HiABUINCHHIO MEPETPABHOCTI OPTaHIYHOI pCUOBUHHU
y TIOpOCSAT BeMMKO1 615101 mopoau 4 1 5 mocmimgaux rpyn Ha 0,71 Tta 1,21 % NOpiBHAHO 3 KOHTPOJIEM, TIPO-
T€ BIpOTiAHOIO Pi3HHLS OyJa Juie y mopocar 5 gocuianoi rpymu (p<0,05).

VY nociimax Ha TpU- Ta YOTHPUIIOPOIHUX TiOpUAAX BIAMIUEHO MO3UTUBHUI €EKT Bif 3aCTOCYBaHHS
3MIIaHOJITaHaHOTO KoMIutekcy Kympymy. BiporigHi maHi ofgepskaHO Ha TBapHMHAX TPETIX TOCHIITHUX
rpyn y pasi 3actocyBanHs xenaty Kynpymy y kinbkocti 10,9 T Ha TOHHY KOMOIKOpMY 32 a0COIIOTHOIO
OLITBIITICTIO MTOKA3HUKIB.
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BinsiHne cMeIaHoIMIaHIHOT 0 KoMIlJIekca Meu Ha MepeBapHMMOCTh TUTaTeIbHBIX BelleCTB B NOPOCSIT

B.C. Bomko, C.B. Tlonux

YCTaHOBIIEHO, YTO HCIOJB30BAHHE B COCTABE MOJHOPAIMOHHBIX KOMOMKOPMOB Pa3IMYHBIX JI03 CMEIIAHHOIUTaHIHOTO
KoMIUIeKca Meu criocoOCTBOBANIO MOBBIIIEHUIO EPEBAPUMOCTH OPTaHUYECKOTO BELIECTBA Y TIOPOCAT KPYITHOI 6e10ii mopo st
4 1 S onwitHBIX Tpynm Ha 0,71 u 1,21 % 1o cpaBHEHHIO ¢ KOHTPOJIEM, OTHAKO JOCTOBEpPHAs pa3HUIlA ObLIa TOIBKO Y HOPOCHT 5
onbITHOM rpymnsl (p <0,05).

Io pesynbTaTtaM (pU3HONIOTHYECKOTO OIBITA YCTAaHOBICHO, YTO NMPUMEHEHHE MOTHOPAMOHHBIX KOMOMKOPMOB C XEJIaTOM
Memu B kommdectBe 10,9 r/T cmocoGcTBOBaIO 00IIEMy HOBBIICHHIO KO3((GHUINEHTOB MEPEeBapUMOCTH PaIlMOHA B OpraHU3Me
TpeX- M YeTHIPEXIOPOAHBIX THOPHUIOB MOPOCAT OTHOCUTEIILHO KHUBOTHBIX KOHTPOJIBHOHN I'PYIIIBL: IO OPraHUIECKOMY BEIECTBY
—Ha 0,26-0,30 %; ceipom nporenne — Ha 0,62-1,31 %; ceipom xupe — Ha 0,58—1,69 %; Ge3a30TECTHIM 3KCTPAKTUBHBIM Belllec-
TBaM — Ha 0,17-0,47 %.

KuroueBbie c10Ba: MOJNOJHSAK CBUHEH, PAIIMOHBI, IPOU3BOUTEIBHOCTD, IEPEBAPUMOCTD, KOMOUKOPM.

Haoitiwna 20.03.2014.

YK 606:637.146

XOMEHKO A.J., aciipanTka
MEP3JIOB C.B., 1-p c.-T. Hayk
binoyepxiscokuii HayionanbHuli azpapruil yHigepcumem

BUKOPUCTAHHS KUCJIOMOJIOYHOI CHPOBATKH
I YAC KYJbTUBYBAHHSA SPIRULINA PLATENSIS

BCTaHOBIICHO BIUIMB Pi3HUX KOHLEHTPALill CHPOBATKM MOJIOKA KOPIB y CKJIaji IIOKUBHOI'O CEPEIOBHIIA HA KUTTEMisIb-
HICTB KYJIBTYpH Ta 30aTHICTh KIITUH Spirulina platensis BAKOPUCTOBYBaTH CHPOBATKY SIK Jukepesno HiTporeHy, aMiHOKUCIIOT Ta
IHIIMX eCeHIadbHUX (AKTOPIB KUBJICHHS. 3a JOAABAHHSI [0 CKJIATy MOXHUBHOTO CEPENOBHUINA KHUCIOMOJIOYHOI CUPOBATKU y
kizpkocti 1,0; 2,0; 3,0 ta 4,0 % Bin 06’ emy Spirulina platensis 36epirae cBOIO 3AaTHICTh 10 HapoulyBaHHs Giomacu. OnHak 3a
PaxyHOK aJanTauifiHuX MPOLECiB PiCT Ta PO3BUTOK KYJIBTYPH CIIOBIUIBHIOETbCS. EXCIIEpUMEHTAIBbHO HOBEICHO, L0 JOAABAHHS
110 TIOXKHMBHOTO cepenoBuina 8,0 % KHCIOMOJIOYHOT CHPOBATKH HPU3BOJAUTH IO MPUITHHEHHS HapOLIyBaHHs GioMacH CHipyJiHK

© Xomenko A.Jl., Mep3iuos C.B., 2014.
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Ta 3arubeni KITHH KynbTypr. HalOinpm onTuManbHa KOHIEHTPALsl KUCIOMOJIOYHOT CHPOBATKH y CKJIaJl CTaHIapTHOTO II0-
JKHUBHOTO cepenoBumia 3appyka — 3,0 % Bix 06’ emy (1,5 niTpa).

KonrouoBi ciioBa: cupoBatka Mojoka KopiB, Spirulina platensis, moxusHe cepenosuile, 6iomaca KyiasTypu, Hirporew,
aMiHOKHUCIIOTH.

IMocTanoBKa MpoodJieMu. Y 3B’ 53Ky 31 30UTBIIEHHAM 00’ €MiB BUPOOHHUIITBA CHPY KHUCIOMOJIOYHOTO,
CHPY TBEPIOTO CHIYXKHOTO, Ka3eiHy KiJTbKICTh MOJIOYHOT CHPOBATKHU TaKOX 301LIBIIYETHCS 1 (haXiBIli MO-
JIOYHOI rany3i BeAyTh IHTCHCUBHHMI MOIIYK HOBHUX LULAXiB ii mepepoOku i BukopuctaHus [1]. ITuranHs
yTUMi3amii CHPOBATKA MOJIOKA KOPIB 3aJHIIAETHCS TAKOK aKTyaJlbHHUM 1 3 MOTIISIAY PalliOHANBHOTO BU-
KopucTaHHs pecypcis [2]. Lg mpobiema icHye 1 Ha MosokonepepoOHuX 3aBogax M. binoi [lepksu Kuis-
ChKOI 00J1acTi. 3BaXkarouu Ha IIe, JOCIIHKCHHS, CKEpOBaHi Ha YTUIII3aIlil0 CHPOBATKHU IILISXOM 3aCTOCY-
BaHHs OioTexHoinorii BupomyBaHHs Spirulina platensis, € TIEpCIIEKTUBHUMH, SIKi MarOTh HayKOBO-
MPaKTHYHE Ta TOCTIOJAPChKe 3HAYCHHS.

AHaJi3 ocTaHHIX gocaiTkeHb i myOJikaniii. Ha MomokonepepoOHHX MiIIIPHEMCTBAX 3aCTOCOBY-
I0Th HU3KY TEXHOJIOT1H M0N0 palioOHaTbHOTO BUKOPHCTAHHS CHPOBATKU MOJIOKa KopiB [3]. OgHak, He-
3BaKaIOYM Ha BUCOKY O10JIOTIYHY IIHHICTH MOJIOYHOI CHPOBATKH Ta Ha 3HAYHY KUIBKICTH PO3POOOK Y
NPOAYKTY YTHII3yI0ThCA [2, 4, 5].

MornouHa cupoBaTKa Ma€ 3HAYHY KijdbKicTh OUTKIB — 0,5-1,5 %, siki MOXE BHKOPHUCTOBYBATH
Spirulina platensis sx 115 MoOYI0BY KIIITHHHUX OpraHOimiB, MeMOpaH, Tak 1 JUIsl 1HIINX KUTTEBO HEOO0-
xigaux mporecis [1, 3, 4, 6].

Spirulina platensis — onyH 13 HAOUTBII BUBYEHNX BUIIB CHHBO-3€JIEHUX MIKPOBOAOPOCTEH, SKY HMIMPOKO
KyJBTUBYIOTh Y TIPOMHUCIIOBHX Maciitabax. BoHa € mkepermoM OuTka, BiTaMiHiB, HE3aMIHHMX aMiHOKHCIIOT,
MiHEepaITbHIX PEUOBHH, HE3aMIHHHX YKHUPHHUX KHCIIOT, TOMY ii BHKOPHUCTOBYIOTH Y TOIBII CUTHCHKOTOCTIONAp-
CBHKMX TBapuH Ta ITHlli [1]. 3a meBHIX yMOB BOHa MOYKE KOMIIEHCYBATH YacTUHY AePILHUTY TpaIULiiHUX KOp-
MOBHX 3ac00iB [7]. Bizomo, 10 Ba)KJIMBIM KOMIIOHEHTOM TIOKMBHOIO CEPEIOBHINA ISl KYJIbTUBYBAHHS MiK-
POBOIOPOCTEH, 1110 BU3HAYAE IHTCHCHBHICTh OI0CHHTE3Y OLIKIB 1 (JOTOCUHTETHYHMX IirMeHTiB, € Hitporew [8].
Spirulina platensis 3naTHa BuKoprcToByBaTé HiTporeH y pisHuX (opmax Ta 3 pi3HUX IKepesl, y TOMY YHCTi 1 3
PIOKMX OpraHiuYHMX BiIXOZiB TBAPWHHHIITBA Ta IMPOMHCIOBOCTI. 3a iX BUKOPUCTAHHS y TEBHIM KOHLEHTpALil
oJlepyKaHoO MTO3WTHBHI PE3YIILTATH HAPOIITyBaHHS OiomacH [7, 8].

MeTor pobotr 0ysI0 AOCTIIKEHHS IHTCHCUBHOCTI POCTY KYIBTYpH Spirulina platensis 3a BUKOpHUC-
TaHHA y CKJIaJi CTAaHJAPTHOTO MOKUBHOTO CepeOBHIIA 3appyKa Pi3HUX 03 KUCIOMOJIOYHOI CUPOBATKH
K JoKepesia HitporeHy Ta iHIIKMX eCeHIllalbHUX (PaKTOPIB KUBICHHS.

Marepiaj i MeToguka gocaimkeHHs. /s 1OCHTiHKEH BUKOPUCTOBYBAIN YUCTY KYJIBTYpY IliaHO-
Oakrepii Spirulina platensis Ta cUpOBaTKy, Ky OJEpXKYIOTb Ha MOJIOKOIEPEPOOHOMY MiAMPUEMCTBI
AT XKIJIK «Ykpaina» M. bina [lepkBa KuiBcpkoi obnacti y mpoueci BApOOHUITBA HEXHPHOTO KHUCIIO-
MoJIouHOTO cupy. KnucioMmomouHna cupoBaTka Majia Taki cepelHi MOKa3HWKH: TUTPOBAHY KHCIIOTHICTh
61,5 °T, pH — 4,06, macoBy uactky xupy — 0,05 %, macoBy uacTky 6inka — 0,67 % Ta BMicT CyXoi peuo-
BuHHU 5,58 %.

KyneruByBauus Spirulina platensis npoBoauiu y ditopeakropax, eMHicTiO 50 J1 KOXKHUH, 32 BUKO-
PHUCTaHHS CTaHIAPTHOTO MOKMBHOTO cepenoBuia 3appyka. KymsTypy MiKpoBOIOPOCTi MJIOA000BO 3a-
OesmeuyBanu cBiTIIOM. /i1 mepeMilyBaHHS MOKUBHOTO CepelOBHIIa i3 KiiTuHamu Spirulina platensis
BUKOPHCTOBYBAJIM KOMITpecopu 3 OapOiTa)KHMMH HaKOHEYHHKaMH. TeMreparypy MOKHBHOTO CEpelo-
BHIIA BIIPOJIOBXK YCHOTO TIEPioTy BUTPUMYBaIH Ha piBHI 24— 25 °C.

Byro npoBeneHo 1Ba etanu AOCIIKEHb 3 KyAbTUBYBaHHs Spirulina platensis. KoxxeH erart 10CITiKeHHs
cranosuB 30 1i6. Ilix yac mpoBeaeHHS MEPIIOro eTamy 3 METOI0 AOCHIHKEHHSI IHTEHCUBHOCT] KyJIbTHBYBaHHS
Spirulina platensis 3a pi3HEX 7103 KACJIOMOJIOYHOI CHPOBATKH BUKOPHUCTOBYBAIIA YOTHPH JTOCIIIHNAX TIOKUBHIX
CEPEIIOBHINA, 10 CKIIAY SKUX IOJABaIM CHPOBATKY Ta KOHTPOJIbHE (03 cupoBaTkh) (Tadi. 1).

Tabmut 1 — Cxema nepuioro eramy J0CTiTKeHHs

Kinbkicts noganoi KinpKicTh 101aHOT KUCIOMOJIOYHOT
IlosxxuBHe cepenoBuie .. . s
KHCJIOMOJIOYHOI CUPOBAaTKH, JI CHpOBaTKH, % Bix 00’ eMy

Konrtponsne - -

1 nocminue 1,0 2,0

11 nocnigue 2,0 4,0
III nocninue 3,0 6,0
IV nocnigne 4,0 8,0
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Uepe3 KokHI 7—8 THIB 10 CKJIATy MOCHTIIHUX TOKWBHHUX CEPEIOBUII TOAABAIHA TAKOXK CBIXKE cepe-
JIOBHIIIE 3 BIATIOBITHUMH MTPOMOPIIiIMU KUCIIOMOJIOYHOT CHPOBATKHY.

Ha nmpyromy erami BuU3HA4aau HaWOLIBII ONTHUMANIbHI KOHIICHTPAIll KHCIOMOJIOUYHOI CHPOBATKH y
CKJIaZi CTAaHIAPTHOTO IOXKMBHOTO CEPENOBHINA 3appyKa I Yac KyJIbTUBYBaHHA Spirulina platensis
(Tabim. 2).

Tabmums 2 — Cxema Apyroro eramy J0CTiIKeHHS

INoxwnBHE cepenoBuie KinbKicTh 10aHOT KHCIOMOJIOYHOT KinpkicTb 10JaHOT KHCIOMOIOYHOT
CHUpOBATKH, 1 cupoBatku, % Big 00’ emy
Kontposasue - —
I nocninne 0,5 1,0
II mocmigne 1,0 2,0
1II nocnigne 1,5 3,0
1V nmocmigne 2,0 4,0

Ha BigmiHy Bij IepImoro Ha IpyroMmy €Tari JOCHiKEHHS IOBTOPHE BHECCHHS CUPOBATKH depe3 7—8
IHIB HE 31ICHIOBAJIN.

Y BciX MOKUBHUX CEPEIOBUIIAX Yepe3 JCHh BU3HAYAIM ONTUYHY TYCTHHY 3a JIOTIOMOTO0 (poToeIIe-
kTpokonopumerpa @EK 56 M, pH — 3a momomororo pH merpa M-160 MU. Ilo 3aBepuieHHI TPUALATH-
1000BOTO TIEPi0Ty KyJIETUBYBAHHS BiJ MIOKUBHOTO CEPEIOBHUINA BIIUTUISITN KYIbTYPY Spirulina platensis
1 BUCYIIyBaJIM y CyLIMIIbHIN madi 3a Temneparypu 105+2,0 °C.

Pe3yabTaTu n0CIiaKeHb Ta iX 00roBopeHHs. 3a pe3ynbTaTaMy IEPIIOTO eTaIy TOCTiKSHb BCTa-
HOBJICHO, IO Y pa3i MogaBaHHA KuciiomMoJiouHoi cupoBatku a0 I, II ta III mocmimHuX OKUBHUX cepero-
BHII Y TIEPIIi JHI JTOCIIHPKEHHS, a TAKOXK IICJI MOBTOPHOTO BHECSHHS Yepe3 KOXKHi 7—8 1i0 BiAMOBiqHOT
KOHIICHTpAIil CHPOBAaTKH Ta CBIKOTO IMOKMBHOTO CEPEIIOBHINA, BiI0OYBAJIOCh TIEBHE TPUTHIUYEHHS POCTY
Ta po3BUTKY Spirulina platensis. 1{e MOXHa TIOSICHUTH aJanTaIli€lo KyJabTypy 0 CHPOBATKHU. 3a TIEpiof
JBAaHAIIATUAO00BOTO BUPOIYBaHHS KYNbTypu Spirulina platensis y pa3i 1omaBaHHS KHUCIOMOJOYHOI
cupoBaTku y KimbkocTi 4,0 1 1o 50 1 moxuBHOTO cepenopuia 3appyka (IV mociigHe moxuBHE cepeno-
BHIIE) KYJIbTypa MIKPOBOJOPOCTI TuHYJA. Bike Ha IT'sATy MO0y AOCTIIKEHb KONIp IIHOTO CEPEIOBHUIIA
3MIHIOBABCS 3 CHHBO-3€JICHOTO Ha JKOBTHH 1 3’ SIBJISABCS HENPUEMHUH 3amaxX. Ha nmBananuary mo0y Kodip
3MIHIOBaBCS Ha Oypuil, 110 CBiJUMIIO PO 3arudeb OCHOBHOI KUIBKOCTI KITUH Spirulina platensis.

ITo 3aBeprieHH] TPUAIATHIOO00BOTO TEPiOAY KyJIbTHBYBAHHS IUIIXOM BHCYIITYBaHHS OyJi0o oJeprka-
HO cyxy Macy Spirulina platensis (Tabm. 3).

Tabnuws 3 — KinskicTs onep:xaHnoi cyxoi 6iomacu Spirulina platensis

Toxepee copenopmIe KinpkicTh 101aHOT KHCIOMOJIOYHOT cHpoBaTky, | OmepikaHo cyxoi 6ioMacu % 710 KOHTPOIIO
1/50 11 moK. cepepoBUIa Spirulina platensis,
Kontponshe — 20,15+0,143 100
I nociigne 1,0 15,0+0,31%* 74,44
11 nocmigue 2,0 11,97+0,215%%* 59.4
III gocminne 3,0 3,63+0,156%** 18,04
IV mocnigne 4,0 (Kynprypa 3arunyna) —

Ipumitka: ** (p < 0,01); *** (p <0,001).

3 KOHTPOJIBHOT'O MOYKMBHOI'O CEPEIOBHIIA OYII0 OIepKaHO HaKOLIbIe Cyxoi 6iomacu Spirulina platensis.
J1e1mio MeHIITy KUTBKICT CyXO0i MacH CHIpYJIiHH OepykKaHo 3 I JOCiAHOTO MTOKMBHOTO CEPENOBHINa, 110 Ha 5,15 T
abo Ha 25,6 % MeHIIIe, Hix i3 KoHTposbHOTO. 3 111 moCITiTHOr0 MOXKUBHOTO CEPEIOBHIIA OJICPKAHO HAMEHITIC
cyxoi 6iomacu cripytiHy, 1o Ha 16,5 T a60 y 5,6 pa3a MeHIIe, HiX i3 KOHTPOJIBHOTO.

[ix yac mpoBeNeHHST APYroro eTamy JOCHTIPKEHHS BCTaHOBIIEHO, IO JIOJABAHHS KUCIOMOJIOYHOT
CUPOBATKU JI0 CKJIAAy CTaHIAPTHOTO MOKMBHOTO CEPEIOBHINA 3appyKa 3yMOBIIOE 30UTBIICHHS iX OTI-
TUYHOI TYCTHHH IOPIBHIHO 3 KOHTpOJIeM 10 7-i mobu. [lounnaroun 3 7-8 100U y AOCHITHUX IMOKHUBHUX
CepeIOBUIIAX ONTHYHA T'yCTHHA 3MEHIITYBAJIaCh, 110 TIOB’ SI3aHO 3 aIaNTaIli€l0 KyJIbTypHd MIKPOBOIOPOCTI
0 CHPOBATKH, IIei mepioa TpuBaB A0 13 m00u. ¥ KOHTPOJIEHOMY MOKHBHOMY CEPEIOBHUII YTBOPECHHS
kiiTaH Spirulina platensis ne npunuasiocsk. OnHak Ha 9-y 100y (y 3B’sI3Ky 31 cTapiHHAM KIIITHH) iHTEH-
CUBHICTH TIOJIUTY KIIITUH 3MEHIIIMIIACH, & CaMi KIITHHHU 3’ €HAIUCH y TuacTH. [licns qoaBaHHs CBIXKOTO
MTO>)KMBHOTO CEPEIOBHUINA Bi0OyBagach akTUBAIlisl METa0OJIYHUX IPOIIECIB, MiABUITYBaJach 1HTCHCHB-
HICTh TOJUTY KIiTHH. Ha BiMiHY Bij] MEPIIOTO €TaIy OCIiPKEHHS, CBI)XKE MOKUBHE CEPEIOBHUIIE JI0-
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JaBany 0e3 CHPOBATKH, IO HE HPU3BOAWIO IO IMOBTOPHOTO IPUTHIYEHHS HApOIIyBaHHA Oiomach
Spirulina platensis. 3 13-1 1o6u y JOCHIHUX MOXXWBHHUX CEpelOBHIIAX iHTEHCH(]iKyBaBCs Mpolec Ha-
pouryBaHHA 6ioMacu MIKpOBOAOPOCTI, ONTHYHA TyCTHHA 30inbLIyBanack, onHak y Il Ta IV mocmiganx
MOKUBHUX CEPeJOBHUIIaX BOoHA Oyja MeHIIor, Hix y I Ta II, 1m0 noB’s3aHo 3 yTBOPEHHSM ILIACTIB 0i0-
MacH MIiKpOBOJOPOCTI 1 MPUKPITICHHIM iX 10 CTIHOK (hiTopeakTopis (puc. 1).

1,6
2
S 14
m
% q 1,2
e % 1 =4—HKOHTPO/b
-}
E § 0,8 I nocn. Mox. Cep.
=
= @ 0,6 ——11 pocn. Mox. Cep.
m @
z v 04 ===l pocn. Mox. Cep.
E 02
5 ===\ nocn. MNo. Cep.
O _

0 1 3 5 7 9 11 13 15 17 19 21 23 25 27 29
Mepiog pgocnipeHHs, a6

Puc. 1. 3mMiHa onTHYHOT T'YCTUHH MOKUBHHUX CepeIOBMIIIL.

JlonaBaHHs 710 CKJIay CTAaHAAPTHOTO MOKUBHOTO CepeOBHUINA 3appyKa KHCIOMOJIOYHOT CHPOBATKU
CYTTEBO HE BILTMBAJIO HA 3MiHy pH cepemoBuna, oHaK 1€l TOKa3HUK 3MIHIOBABCS Y JOCHITHUX MOXH-
BHUX CEpEIOBHUINAX y OUIBII KUCINN OiK MMOPIBHSIHO 3 KOHTPOJEM. YIIPOMOBXK YChOTO IEpPioay AOCIi-
ToxeHHs1 pH cepenoBuilia 3HaX0AUI0Ch Y Mexkax Hopmu — 8,5-10,5.

OTxe, y pe3y/IbTaTi APYroro €Tamy AOCHTIIKCHHS OyJIO OJep)KaHO OUIbIINY KiJIBKICTB CyXOi OiomMacu
Spirulina platensis, HiX 110 3aBEpIIICHH] TIepIIoro eramy (Tadm. 4).

Tabnuiyt 4 — KinbkicTs onep:kaHnoi cyxoi 6iomacu Spirulina platensis 3a nepion TpuIusaTHI000BOr0 KyJILTHBYBAHHS

TloxwBHe copenopmIe KinbkicTh 10gaHOI KHCIOMOJIOYHOL OneprxaHo cyxoi 6iomacu % 710 KOHTPOIIO
cupoBarky, 1/50 1 moxk. cepeloBUIIA Spirulina platensis,
Kontponshe — 21,1+0,12 100,00
1 nocmigne 0,5 21,74+0,151 102,98
11 nocnigue 1,0 25,88+0,212%* 122,59
III gocminne 1,5 39,9440,154%:** 189,19
IV nocmigae 2,0 33,58+0,133*:** 159,07

Hpumitka: ** (p < 0,01); *** (p <0,001).

Haiibinbme cyxoi 6iomacu cripyninu (39,94 r) O6yno orpumano 3 Il nocnigHoro cepenosuiia — Ha
89,2 % Oinbiie, Hix y KoHTpOJi. BHecenns 2,0 ta 4,0 % cupoBaTKu MOJIOKA JI0 CKJIaay TIOKUBHOTO Ce-
PEIOBHIIA TAKOXK CYNPOBOKYBAIOCH 30LIBIICHHAM OepkaHol cyxoi OioMacu Spirulina platensis — Ha
22,6 Ta 59,1 %, BiAMOBITHO, TOPIBHSIHO 3 KOHTPOJIEM.

BucHoBku. JlogaBaHHs 10 CKJIaqy CTaHAAPTHOTO IMOKHMBHOTO CEpEAOBHUINA 3appyKa KHUCIOMOJIOY-
HOI cupoBaTKku 3abe3neuye Spirulina platensis eceHiabHUMU (DAKTOPaMH KHBJICHHS Ta MMO3UTHBHO
BIUIMBA€E HA HAPOUIYBaHHs OioMacH.

Ha#i6inem onTuManbHUMHU 103aMU KUCIIOMOJIOYHOI CHPOBATKH y CKJaJli CTaHAPTHOTO TTOKUBHOTO
cepenopuiia 3appyka € 1,0-3,0 % Bix 00’emy. Ile crpusie miABUINECHHIO IHTCHCHBHOCTI HAPOIIyBaHHS
Oiomacu Ha 89,2 %.

JloaBaHHS KUCIIOMOJIOYHOI CHPOBATKH JI0 CKJIay CTAaHIAPTHOTO MOKUBHOTO CEPEIOBUINA 3appyKa
BIIPOJIOBXK 7—8 00U KyJNBTUBYBaHHS MPHU3BOJIUTH 10 3HIKEHHS ONTHYHOI TYCTHHH, IIIO TOB’S3aHO 3
ananrariero Spirulina platensis.
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Hcnonb3oBaHne KHCJI0MOIOYHOI CHIBOPOTKH NPH KYJIbTHBUPOBaHUU Spirulina platensis

A.Jl. Xomenko, C.B. Mep3ioB

YCcTaHOBIIEHO BIUSIHUE PA3INYHBIX KOHIIEHTPAIMH CHIBOPOTKH MOJIOKAa KOPOB B COCTaBE NMUTATEIbHON CPebl Ha KU3HEE-
SITETBHOCTD KYJNBTYPBI U CHOCOOHOCTB KIIETOK Spirulina platensis ucrnonbp30BaTh CHIBOPOTKY Kak HCTOYHHK HuTporeHa u npy-
I'HX 3CCCHLIMAIBHBIX (AaKTOpOB NuTaHMs. [Ipy mpuOaBiIeHHH K COCTaBY MUTATENbHOH Cpeibl KUCIOMOJIOYHOMH CHIBOPOTKH B
xommuectse 2,0; 4,0 u 6,0 % Spirulina platensis coxpaHseT CBOIO CIIOCOOHOCTb K HapamuBaHUIO Onomaccel. OJHAKoO, 3a cUeT
aaNTallMOHHBIX TIPOIECCOB POCT M Pa3BUTHE KYJBTYPHI 3aMEMILIIOTCS. DKCIEPUMEHTAIBHO J0Ka3aHo, YTO HpubaBiIeHHe K
COCTaBy IUTATENbHOH cpenpl 8,0 % KHUCIOMOJIOYHON CHIBOPOTKU MPUBOMUT K NPEKPAIIEHAIO HapaluBaHUs OMOMACCHI CIIUPY-
JIMHBI U THOETH KJIETOK KyJbTypbl. Hanmbonee onTumanbHas KOHIEHTPAIHS KHCIOMOJIOYHOM CHIBOPOTKH B COCTaBE CTAaHIApT-
HOU nurarenbHoU cpenel 3appyka — 3,0 % (1,5 nutpa).

KimioueBble cj10Ba: CHIBOPOTKA MOJIOKA, Spirulina platensis, maTatensHas cpea, Oromacca KyisTypbl, HUTporeH, aMIHOKHCIIOTHL.

Haoitiwna 18.03.2014.

YK 636.2.082.23

CTABELBKA P.B., 1-p c.-T. Hayk
binoyepxiscokuii HayionanvHuli azpapruil yHigepcumem

E®EKTUBHICTD BIIBOPY KOPIB YKPAITHCBKOI
YOPHO-PABOI MOJIOYHOI ITOPOJN
3A BJIJACHUMMU ITIOKAZHUKAMM

BcraHoBneHo, 110 Big0ip MepBiCTOK YKPATHCHKOI YOPHO-PsI00i MOJIOUHOI [OPOIH 33 HAZ0EM 3yMOBIIIOE 3POCTAHHS [TOKA3HUKIB
MOJIOYHOT NPOAYKTUBHOCTI (Hamiil mixBuIyeThes y cepentbomy Ha 108 xr (1,9 %), kisbkicTs MonoyHoro xupy — Ha 3,5 kr (1,8 %) Ha
KOXHi 5 % BHOpaKyBaHHX KOPIB) 3a ISSKHMX 3MiH [OKa3HUKIB BiITBOPIOBAJILHOI 3aTHOCTI (TPUBAIIICTH CePBiC-NIEPioy HOJOBKYETHCS
y cepenHbpoMy Ha 1,6 1Hi; 3MiHH iHAEKCY [UIOIF0YOCTI HE3HAYHI) Ta CKOPOUYEHHS TPUBAJIOCTI MPOAYKTUBHOTO BUKOPUCTAHHS KOPIiB (Ha
0,1-0,5 makraniif 3a1eXHO Bif IHTEHCHBHOCTI BUOpAKyBaHHs IepBicToK). OnHAK, 32 paXyHOK 3pOCTaHHS PiBHS MOJIOYHOI IIPOXYKTHB-
HOCTi 3a0e31edyeThCs BULMH TOBIYHMH Hafiil KOpiB Ta Hamill y po3paxyHKy Ha OJWH JEHb KUTTS.

KonrouoBi ciioBa: ykpaiHChKka 4OpHO-psiba MOJIOYHA MOPOJA, BigOip, MOJOYHA NMPOJYKTHBHICTH, BiITBOPIOBAJbHA 31aT-
HiCTh, TPUBAIICTH IIPOJLYKTUBHOI'O BUKOPHCTAHHSI, IOBIYHA POAYKTHBHICTb.

© Craseupka P.B., 2014.
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ITocTaHoBKa MPo0OIeMH, aHAJI3 OCTAHHIX TOCTiAXKeHb i mybaikaniii. Bigbip xopiB 3a BIacHUMH
MOKa3HUKaMH 3a3BUYail MPOBOISITH HA OCHOBI IAHUX MOJIOYHOI MPOoyKTHBHOCTI. Ha mymky U. FOwmary-
3WHA U COaBT. [5], BUOpaKyBaHHS HU3LKOMPOAYKTUBHUX TBAPWUH — BOXKJIMBUI YMHHUK ITiJBUIICHHS TIPO-
JTYKTABHOCTI CTaJ] 1 Ma€ iIHTCHCUBHO IMPOBOJIUTHCH Cepel IEPBICTOK Ta MEHIIIOIO MIPOIO — Cepell TBApUH
crapmux oTesieHb. [IoBHOBIKOBHX KOpIB 3a MPOIYKTHBHICTIO BUOPAKOBYIOTh, SKIMO X HAMIM HIDKIHH 32
CEpeIHE Y CTaJi 1 MEHIIIMIA 3a HA/Iii MEPBICTOK.

Xomyt U. C. [4] ogaUM i3 OCHOBHHUX ITOJIO0XKEHB CEICKITIMHO-TNIEMIHHOI POOOTH B CTaJli MOJIOYHOL
XyImoOu BBaXKa€ 3MIIMIEHHS IEHTPY CEJEKINii 3 MOBHOBIKOBOTO KOHTUHTEHTY HAa PEMOHTHHX TBapHH, 10
OLIIHIOBaHHS 1 BiZOOPY MEPBICTOK 3a MOKa3HUKAMU BJIACHOT MPOAYKTUBHOCTI.

BiamoBigHO 10 300TEXHIYHUX pEKOMEHIAIIIH, YITPOAOBK MEPIIOl JIAKTaIlii MOKe OyTH BUOpaKyBaHO
1o 40 % mepBiCTOK, MPUIOMY IEepeBaXHO 3a MpoaykTuBHICTIO [1]. Ky3neror B. M. [2] BBaxkae, 110
Haiikpaiue BubpakoByBatu Bif 10 no 30 % nepsictok. 3rigHo 3 nanumu I Jlemyk [3], 3a ymoBu Bingbo-
Py 65 % mepBiCTOK 3a KiNbKiCTIO MOJIOYHOTO KHUPY BiAMIHHOCTI 32 HaZ0EM KOPiB MOPIBHIHO 3 80%-HUM
BiIOOpOM TBapwH 30UTBITYIOTECS B 2,87—2,94 paswm. Ilim gac BimOopy MEpBICTOK 3a HAJTOEM 1 MacCOBOIO
YaCTKOIO JKHPY 31 301IBIICHHSIM BiZIcOTKa BuOpakyBaHHs Bix 20 10 35 % pi3HUILI 32 HATOEM BiIiOpaHUX
KOPIB MiIBUIIY€ETHCS BTpHUYI 1 OlyibIIe.

Opnak, mij 9ac MPOBEICHHS BiMOOpPY 3a PiBHEM MOJIOYHOI MPOTYKTUBHOCTI MEPBICTOK IOIIIHHO
BpPaxOBYBaTH 3MiHH MOKA3HHKIB BiITBOPIOBAILHOI 31aTHOCTI, TPHUBAIOCTI MPOAYKTHBHOTO BHKOPHUCTAH-
HS Ta IOBIYHOI IPOXYKTUBHOCTI, OCKUIEKA BOHH MO3HAYAIOTHCS Ha €()eKTHBHOCTI BCi€l ramysi.

Mertor pocnimKeHb Oyno BHBYCHHS €(EKTHBHOCTI MPOBENCHHS BigOOpY NEPBICTOK YKpaiHCHKOI
YOPHO-PA001 MOJIOYHOI MTOPOJIN 332 HAZOEM Ta HOTO BIUIMB HAa MOJIOUHY MPOTYKTHBHICTH, BiATBOPIOBAIIH-
HYy 3[IaTHICTh, TPUBAJICTh MPOAYKTUBHOTO BHKOPUCTAHHS Ta €()EKTHUBHICTH JOBIYHOTO BUKOPUCTAHHS
KOpIB.

Martepiaj i MeToau gociigxedb. JlocmmkeHHS eEeKTUBHOCTI BiZOOPY KOPIB 3a BIIACHUMH I0Ka3-
HAKaMH (MOJIOYHOIO IMPOAYKTHBHICTIO, BiITBOPIOBAIHHOIO 3AaTHICTIO, TPUBAICTIO TIPOAYKTUBHOTO BH-
KOPUCTaHHS, JJOBIYHOIO MPOAYKTUBHICTIO) MPOBEACHO y CTali INIEMPENPOIYKTOpa YKpaiHCBKOI YOPHO-
ps60i Mmonmounoi mopoau TOB A® «I'mymku» Kuickkoi o6macti (n=493).

MonouyHy IpoAyKTHBHICTH MIEPBICTOK BUBYAIH 3a MMOKa3HUKaMH Hamoro 3a 305 aHiB, abo 3a yKopo-
yeHy (He MeHII siK 240 IHIB) JlaKTalilo, MacOBOIO YAaCTKOIO KUPY B MOJIOILI Ta KiNBbKICTIO MOJOYHOTO
JKUPY; BIATBOPIOBAJIbHY 3/1aTHICTh — 32 BIKOM NEPLIOTrO OTEJICHHS, TPUBAJIICTIO CEpBic-TIepioay 3a iHIeK-
coM miomrodocTi M. JIoXu; TPUBAIICTh IPOIYKTHBHOIO BHKOPUCTAHHS — 33 KiMbKICTIO 3aKiHUCHHX JIaK-
Talliif; TOBIYHY MPOTYKTUBHICTh — 33 JOBIYHUM HAJOEM 1 HAJTOEM HA OJIMH JICHB )KUTTS.

opiuHuii reHeTUYHKI TPOTPeC 32 HAZIOEM Ta KUTBKICTIO MOJIOYHOTO KHUPY BU3HAYAIH 32 (POPMYIIOIO:

AG =525 (1)
ne Al — TeHeTHYHUH mporpec 3a pik;
h® - KOe(IIiEHT ycIaIKOBYBaHOCTI;
Sd — cenexuiiHui Audepenmian;
t — reHepauiifHuii iHTepBai (5 pokiB).

Jlnist cTBOpeHHS 0a3u TaHWX Ta CTATHCTUYHOTO aHAITI3Y Pe3yJbTaTiB AOCIIHKEHh BUKOPHCTOBYBAIU TIPO-
rpamu Microsoft Excel Statistica 6.0. Ctaructrysi rirmoresu nepeBipero Ha piBaax (P) 0,05; 0,01 Ta 0,001.

Pe3yabTaTH O0CTiIKeHHsI Ta iX 00roBopeHHsi. MojoyHa MPOTYKTUBHICTh KOPIB HAICKHUTH IO
03HaK, SKi MalOTh HAHOLIBIIIE TOCTIOJAPCHKE Ta CKOHOMIYHE 3HAUCHHS Y PO3BEEHHI MOJIOYHOI XyHO0H.
VY cepenabomy Hagiii nepBictok TOB A® «['nmymiku» ctanoBuB 5098 KT 3 MacOBOIO YaCTKOIO KHUPY B
Moutotti 3,46 % Ta KUTBKICTIO MOJIOYHOTO Xupy 176 T (Tadm. 1).

3a yMOBH MIPOBEACHHS BiIOOPY MEPBICTOK 3a PiBHEM MOJIOYHOI TPOIYKTUBHOCTI CITOCTEPIraiy Ii-
BUIIICHHS Ha/l010 B cepeqaboMy Ha 108 kr (1,9 %), kinbkocTi Mojo4YHOrO )upy — Ha 3,5 kr (1,8 %) Ha
KOXHI 5 % BUOpakyBaHUX KOpiB. 30KpeMa, 3a 10 %-Horo BUOpaKyBaHHS MEPBICTOK HAJIIH 3pOCTaB HA
290 xr, 30 % — 735 k1, a 50 % — Ha 1077 KT; KUTBKICTh MOJIOYHOTO KUY 332 aHAJIOTI9HOI IHTEHCUBHOCTI
BUOpaKyBaHHsI MIEPBiCTOK 30ibLIyBasack Ha 9, 23 1 35 KT BiNOBITHO.

MacoBa JacTka )XUpy B MOJIOI 32 BUOpaKyBaHHS MEPBICTOK 13 MiJBUIICHHSM HAJO0 JCIIO 3HIKY-
Bajlack (MakcumastbHO Ha 0,04 % 3a BuOpakyBaHHs 25 % 1 BHIIE), IO MOXHA MOSICHUTH BiJl' EMHOIO KO-
PeISIIIi€ro MiXk [IUMHU TTOKa3HUKaMH.
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Tabnuns 1 — MoJo4Ha IPOAYKTHBHICTH NEPBICTOK 3/1€KHO BiJl iNTEHCHBHOCTI BUOPAKYBAHHS 32 HA0EM, Jim

I'pyna BubpakyBanHs . . Hapiii 3a 305 quis MacoBa JacTka KinpkicTe MOIOYHOTO
. . Kopis, romnis

KODiB TEPBICTOK, % JIAKTalli, K© Kupy, % KHPY, KT

1 0e3 BUOpaKyBaHHS 493 5098+70,4 3,4620,005%** 176%2,5

11 5 468 5254+57,8 3,4540,005%** 181423
111 10 444 5388+53,1** 3,44+0,005%** 18542 2%
v 15 419 5518448 6% 3,44+0,005%* 19042, 1 ##:*
\ 20 394 5638+45,0%** 3,430,005 19342 (***
VI 25 370 5738442, 7%*%* 3,42+0,005 196+1,9%*:*
VII 30 345 5833441 0% 3,42+0,005 19941 ,8%*3%:*
VIII 35 320 5918440, **: 3,42+0,005 20241 ,8%3%:*
IX 40 296 5993439 sk 3,42+0,005 205+1,8%%:*
X 45 271 6076+39,6%** 3,42+0,005 208+1,8%*%#*
X1 50 246 6175438, 9%** 3,4240,005 211+]1 8%***

3pocTaHHs MOJIOYHOI IPOAYKTHUBHOCTI KOPIiB Ta MiIBHINEHHS iX TEHETUIHOTO IMOTEHITIATY Ma€ ITiIK-
PIIITIOBATHCH BiATIOBIIHUMH TEXHOJOTIYHUMH yYMOBAaMH, BHCOKOSIKICHUM BETCPHHAPHHUM 1 300TEXHId-
HUM OOCIIyTOBYBAaHHSIM Ta 1HIUBIyadbHUM ITiJX0J0M JI0 KOXKHOI TBAPHHHU.

Bigomo, 1110 Mi>k MOJIOYHOO IPOIYKTHUBHICTIO 1 BiATBOPIOBAIHHOIO 3JaTHICTIO KOPIiB iICHY€E BiJl' €MHA
KOPEJIAITisl, TOMY IOIIIBLHO OYJI0 TMPOCTEKUTH 3MIiHH BiITBOPHUX MOKA3HUKIB KOPIB 3a Pi3HOI iIHTCHCHUB-
HOCTI ix BuUOpakyBaHHs 3a HajoeM. Y craai TOB A® «[mymikn» cepeHill Bik MEPIIOTO OTEIICHHS KOPiB
CTaHOBHUTH 975 nHiB, a60 O6MM3bKO 32 MicHIl, 1 HE Ma€ ICTOTHUX BIAMIHHOCTEH 3aJIeXKHO BiJI PIBHS MO-
JIOYHOT MPOAYKTUBHOCTI MEPBICTOK (Pi3HULS HE TepeBuIIye 9 auiB) (Tabdm. 2).

BonHowac crioctepiraiv AesKe MOA0BKEHHS TPHBAIOCTI CEpBiCc-TIEPiony 3 MiIBUMICHHAM IHTCHCHB-
HOCTI BUOpakyBaHHS IEpBICTOK (y cepeaHboMy Ha 1,6 mHsA Ha KOXHI 5 % BUOpakyBaHHMX KOpiB). 3a
ymoBH 40-50 %-noro BuOpaxkyBaHHA U pi3HULA ctaHoBuia 12—16 anis (P<0,05). Cepennst TpuBaicTh
CepBic-TIepioay MEePBICTOK AOCIIIKYBAaHOTO CTaja MOCUTHh BHCOKa — 157 mHIB, IO Maiike BIBidI Iepe-
BHUIIy€ ONITUMANbHI 3HAYCHHS. L[e MpU3BOIUTE O MOAOBKEHHS TPUBAIOCTI MIXKOTEIIBHOTO TIEPioay, ce-
PEAHS TPUBAIICTH SIKOTO CTAHOBUTH 436 JHIB.

Tupexc momrouocti M. JIoxu € y3aranbHIOBaIbHAM TIOKa3HUKOM IUIOIOYOCTI KOPIB, AKHUil 3a7I€XKHTh
BiJ] BiKy MEpILIOTro OTEJIEHHA KOPiB 1 TPUBAIOCTI MIKOTEIBHOTO TepioAy. Y AOCHIiIPKEHOMY CTalli BiH J10-
CUTh HU3BKUH — y cepeaaboMy 40,6 (y TBapHH i3 CEPEIHBOIO IUIOMIOUICTIO — 41-47). 3 miABUIICHHSIM
HaJI0F0 TIEPBICTOK 1HAEKC IUIOI0YO0CTI 3MIHIOETHCSI HECYTTERO 13 KonuBanHsmu Bif 40,1 mo 40,8.

Ta6mus 2 — BirTBOPIOBAILHA 31ATHICTH MEPBICTOK 32JI€/KHO BiJl iHTEHCHBHOCTI BUOPAKYBAHHS 32 HAOEM, H+m

. BubpakyBanus Kopis, Bik nepmroro Tpusanicts cepBic-niepioxy, Innekc miomogocTi
I'pyna xopis . . . - <

NepBICTOK, % rOJIiB OTEJICHHS, JIHIB JHIB . loxu

1 Be3 BuOpakyBaHHs 493 975+8,0 157+4.,4 40,6+0,43
II 5 468 970+8,0 160+3,7 40,6+0,44
111 10 444 967+8,0 162+3,8 40,7+0,45
vV 15 419 966+8,2 162+4,0 40,8+0,48
\Y 20 394 966+8,4 164+4,1 40,8+0,50
VI 25 370 970+8,3 164+4,2 40,7+0,52
VII 30 345 97148,5 165+4.4 40,7+0,55
VIII 35 320 971489 169+4,6 40,4+0,57
IX 40 296 97449,3 170+4,8* 40,3+0,60
X 45 271 97549,9 17245,2* 40,2+0,61
XI 50 246 973+10,1 173+5,7* 40,1+0,68

OTxe, BimOip HEpBICTOK 3a HAaJOEM MPHU3BOAUTH OO0 AESKOTO IOJOBKEHHS TPHUBAIOCTI CepBic-
repioay KOpiB 1 HE3HAYHOTO 3HIKCHHS 1HACKCY TIIOII0YOCT.

BupimansHUM 9UHHAKOM PEHTAOCIIBHOCTI TaTy31 MOJIOYHOTO CKOTapCTBA € TPUBAIICTh POIYKTHB-
HOT'O BUKOPHCTAHHS Ta JOBiYHA NPOAYKTUBHICTH KOpiB. ¥ TOB A® «['mymku» Bix KOpiB 3a BeCch Mepi-
0]l BAKOPHUCTAaHHS OTPUMYIOTh Y cepeIHboMY 2,3 TensT (Tadu. 3).

[IpoBeneHHs BinOOpY KOpiB 32 HAOEM Ta 3pOCTAHHSI PiBHS MOJIOYHOI MPOAYKTHBHOCTI y CTaAl MPH-
3BOANTH JI0 3HW)KEHHS TPUBAIOCTI MPOJYKTUBHOTO BHKOpHCTaHHS KopiB Ha 0,1-0,5 nmakTauiil 3anexHO
BiJl IHTEHCHUBHOCTI BUOpaKyBaHHS NepBiCTOK. BogHoyac ckopoueHHS TPUBAJIOCTI MPOAYKTUBHOTO BHUKO-
pHUCTaHHS KOPiB KOMIIGHCYETHCS BUILIUMH HaJIOSIMU.

Koposu rpym, ne npoBoauthces Binoip, nepeBaxaroTs 3a JOBIYHUM HagoeM KopiB I rpymnu Ha 44-294 xr,
3a BUHATKOM KopiB VI i VII rpym, ki MaroTh HMKYIMKN TOBIYHUHN Hamii Ha 76 1 157 KT, BiAIOBIIHO.
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Ta6ummg 3 — TpuBasticTh NPOXYKTHBHOT0 BUKOPHCTAHHS Ta A0BiYHA MPOTYKTHBHICTH KOPIB 3a71€KHO BiJ iHTeHCHBHOCTI

BHOPAKYBAHHSI IIEPBICTOK 32 HATOEM, J4:51

I'pyna BubpakyBanns Kopie, rouis TpuBanicTs NpOLyKTUBHOTO JoBiunnit Hapniit Ha ogun
KODIB MIEPBICTOK, % i BUKOPHUCTAHHS, JIAKTAIII HaJIl{, KT JICHD JKUTTSI, KT
1 0e3 BUOpaKyBaHHS 493 2,34+0,07%** 13603+415,4 6,00,14
11 5 468 2,240,073 13706+421,1 6,2+0,14
111 10 444 2,140,073 138574+419,5 6,3+0,14
v 15 419 2,0+0,06* 13746+416,5 6,3+0,14
\' 20 394 2,0+0,06* 13647+411,0 6,4+0,14*
VI 25 370 1,940,06 13527+401,5 6,4+0,14%*
VII 30 345 1,8+0,05 134464392.,6 6,4+0,14*
VIII 35 320 1,8+0,05 137434395,5 6,6+0,14**
IX 40 296 1,8+0,05 13867+402,5 6,720,14%**
X 45 271 1,9+0,05 13897+404,3 6,720,14%**
XI 50 246 1,940,06 13885+395,0 6,72+0,14%**

EdexTrBHICT TOBIYHOrO BUKOPHCTAHHS KOPIB HANITOBHIIIIC XapaKTePHU3ye MOKA3HUK CEPEIHBOIO HAIOH0
Ha OITUH JCHB KUTTSI, SIKMU Y JTOCIPKYBaHOMY CTaIi CTaHOBHTH 6,0 K. He3Baxkarouw Ha 3MEHIIICHHS TPUBAJIO-
CTi TIPOAYKTHBHOTO BHKOPHCTaHHS KOPIB, 32 paXyHOK BHCOKOT'O JIOBIYHOTO HAJIOIO BiMiOpaHWX TBapHUH HaIii
Ha OJTMH AeHB KUTTA ¥ cTami TOB A® «I mymiku» 3pocTae i3 30UTBIICHHSIM IHTCHCUBHOCTI BiTOOPY HEPBICTOK.
3a BubOpakyBaHHs 5 % TEePBICTOK Hafil Ha OJIMH JCHB KUTTA 3pocTtac Ha 0,2 kr, 10-15 % — 0,3 xr, 20-30 % —
0,4 xr (P<0,05), 35 % — 0,6 kr (P<0,01), 40— 50 % — 0,7 xr (P<0,001).

Binbip mepBicTOK 3a HaIOEM MPU3BOIUTE A0 CKOPOUEHHS TPUBAIOCTI IX MPOTYKTUBHOTO BUKOPHC-
TaHHS, a BIJITaK, 1 3MEHIIIEHHS KiJTBKOCTI OTPUMAHUX TEJIAT, M0 OTPeOye 301IbIIEHHS TPYITH PEMOHTHO-
ro MOJOTHAKY. BomHoUac 3a paxyHOK 3pOCTaHHS PiBHS MOJIOYHOI MPOAYKTUBHOCTI 3a0e3MeuyeThCs BU-
MIMH TOBIYHUH Hallil KOPIB Ta HAJi y pO3paxyHKy Ha OAWH JI€Hb XKHUTTSI.

Binbip mepBicTOK 3a HalOeM CHpHs€ TEHETHYHOMY MPOTPecy 3a MOJIOYHOIO IMPOAYKTHBHICTIO.
BennunmHa TEHETHMYHOTrO MPOTpecy 3aJIeKUTh BiJ 1HTEHCHMBHOCTI BigOOpy, TEHETHYHOI IepeBaru
BiZiOpaHMX TBapHH Ta BEIWYMHHU TeHepauiiHOro iHTepBany. ['eHeTHYHHH mporpec sK 3a HagoeM, TaK i
KUTBKICTIO MOJIOYHOTO KHPY 3pOCTAE 3 MiJBUILECHHAM iHTEHCUBHOCTI BUOpaKyBaHHS NepBicTOK (puc. 1).

Puc. 1. lllopiuHuii reHeTHYHHI POrpec 3a HAT0EM Ta KUJIBKICTIO MOJIOYHOTO KUPY
3aJIeKHO Bijl iHTEHCMBHOCTi BUOPAKyBaHHS MEPBiCTOK.

3pocTaHHs OOPIYHOTO TEHETUYHOTO TIporpecy 3a HamoeM y ctani TOB AD® «I mymiku» CTaHOBUTH y
cepeaHboMy 5,4 KT, 3a KUIBKICTIO MOJIOUHOTO XHUpy — 0,24 Kr Ha KOXHI 5 % BUOpaKyBaHHX MEPBiCTOK.
SAxmo 3a 5 %-Horo BUOpaKyBaHHS MEPBICTOK TEHETUYHUH MPOTrpec 3a HAaJOEM CTaHOBUTH 7,8 KT, a 3a
KUTBKICTIO MOJIOIHOTO XKHUpY — 0,35 kT, TO 32 50 % BiH csrae 53,9 i 2,45 KT BiANIOBITHO.

Orxe, 3a BiZOOpPY MEPBICTOK 3a BIACHOIO MPOIYKTUBHICTIO PEMOHT CTaja CJiJ] MPOBOIUTH OiJIbII iHTEH-
cuBHO. I1in yac mnanyBaHHs BiIOOPY Y KOHKPETHOMY CTaji CIIiJl BpaXxOBYBaTH 3pOCTaHHS MOTPEOH Y pEeMOH-
THOMY MOJIOJHSIKY: IIIO OUTBIIION0 € IHTEHCHBHICTH BiZIOOPY TIEPBICTOK, TO OLIBIIIO0 Mae OyTH IIs TpyIa.
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BHCHOBKH i mepcneKTUBM I0CTiTKeHb. [I[poBeeHHs BiTOOpY IEPBICTOK 32 pe3yabTaTaMH IEPIIol
JIAKTAIlii, 3 0OJJHOro OOKy, CIIpHUsiE BUAAICHHIO 31 CTaJa HU3bKOMPOIYKTUBHUX KOPIB Ta Y MEPCIIEKTHBI —
TCHETUYHOMY IIPOTPECy 3a MOKa3HUKAMH MOJIOYHOI MPOIYKTHBHOCTI, 3 1HIIOTO — BUMAara€e BBEJICHHS B
CTamo OUIBILIOrO YMCIIa TMEPBICTOK 3aJICKHO BiJ IHTCHCHMBHOCTI BHOpakyBaHHs. Binrak, HeoOXiIHUM €
30UTBIIIEHHS TPYITH PEMOHTHOTO MOJIOJHSKY, IO 32 CY4aCHOTO CTaHy BIATBOPEHHS IS OLTBITIOCTI BHCO-
KOIIPOAYKTUBHUX CTaJl CTAHOBUTH CYTTEBY IPOOIIEMY.

IlepcrieKTHBHUM HampsSMOM HACTYITHUX JOCIIKEHDb € BUBYCHHS €(hEKTHUBHOCTI BiIOOpPY MEPBICTOK
3a MOKa3HUKAMH BMICTY KHUPY 1 OiIKa B MOJIOIT.
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IddexTHBHOCTL 0TOOPA KOPOB YKPAHHCKOI YePHO-TIeCTPOI MOJIOYHON MOPO/ABI 1O cOOCTBEHHBIM NMOKA3aTeIAM

P.B. CraBenxkas

YcTaHOBIEHO, YTO 0TOOP MEPBOTENOK YKPAUHCKON YepHO-IIECTPOH MOJIOYHOM MOPOBI IO YAOK CIIOCOOCTBYET POCTY IO-
KazaTesieil MOJIOYHON NMPOAYKTUBHOCTH (yxoi moBsimaercs B cpeaneM Ha 108 kr (1,9 %), Konu4ecTBO MOJIOYHOTO JKUpa — Ha
3,5 xr (1,8 %) Ha xaxnaple 5 % BHIOpPAKOBaHHBIX KOPOB) IPU HEKOTOPBIX M3MEHEHHUSAX IOKa3aTelel BOCIPOM3BOIUTEIbHOU
CIOCcOOHOCTH (TIPONOIDKUTENILHOCT CEPBUC-TIEPHO/Ia YIUIMHACTCS B CpeHeM Ha 1,6 IHS; M3MEHEHHMS MHJEKCa III0JOBUTOCTH
HE3HAYUTENbHbIEC) U COKPAIIEHUH MPOJODKUTEIBHOCTH MIPOYKTHBHOTO UCIONIb30BaHusA kKopoB (Ha 0,1-0,5 makrammii B 3aBH-
CHMOCTH OT HHTEHCHBHOCTH BEIOPaKOBKH HMEepPBOTENOK). OHAKO, 3a CUET POCTa YPOBHS MOJIOYHOH IPOTYKTUBHOCTH 00eCIedH-
BaeTcst OoJiee BHICOKHH IMOXKU3HEHHBIH Y0 KOPOB M YOI B pacueTe Ha OJUH JCHb >KU3HU.

KiroueBble c10Ba: yKpauHCKasi 4YepHO-TIECTPasi MOJIOYHas OPoJa, 0TOOP, MOJIOYHAs! TPOLYKTUBHOCTh, BOCIPOU3BOIUTE-
JIbHAsI CIIOCOOHOCTH, MPOJIOIKUTENLHOCTD MTPOTYKTUBHOTO UCTIOIb30BAHHS, TOKH3HEHHAs IPOU3BOAUTENBHOCTb.

Haoitiwna 25.03.2014.

YK 549.67:639.122

XAPYHNIIINH B.M., kaug. c.-r. Hayk, MEJBHUYEHKO O.M., 1-p c.-T. HayK,
BEPE/ I1.1., 3JIOYEBCbKHWM M.B., kauauaaty c.-T. HayK

PEI'VIAMEHTAIIIAA BUKOPUCTAHHA HEOJITY
COKUPHHUIBKOI'O POJOBHUIIIA
3A BUPOILIIYBAHHS IIEPEIIEJIIB

PosrisiHyTO npobiiemMn MiHEpaIbHOTO KUBJICHHS IITHII, 30KpeMa MepemesiB M'ICO-I€YHOTO HANPSMY IIPOAYKTUBHOCTI IT0-
poru ®apaon. OOrpyHTOBaHO ONTHMANEHI 1031 11eos1iTy COKMPHUIIBKOTO POJOBHINA, SIKi IIO3UTHUBHO BILUIMBAIOTH Ha aHAOOMId-
Hi poniecu nTui. BeranoBneno, mo BkiIoYeHHS 1eosiTy COKHPHUIBKOTO POIOBHUINA 3aKapIaTchKol 00IacTi 10 CKIamy pami-
oHy B 11031 1,5 % crpaBisic MO3UTHBHUM BIUTUB Ha 0i0XiMiYHI ITOKa3HUKH KPOBI 1 MEYIHKN Ta MPOIYKTUBHICTE Hepernernis. Bu-
SIBTIEHO 1 OOIPYHTOBAHO IIPSIMY HPOIMOPLiliHY 3aJeXKHICTh MK aKTHBHICTIO ()épMEHTIB Ta YaCTKOIO LICOJITY y pamioHi mepere-
J1iB. 3aPONOHOBAHO CIOCIO MiABUILEHHS MPOLYKTUBHOCTI meperneniB nopoau dapaow.

KirouoBi ciioBa: 11€0TiTH BITYU3HSIHUX POIOBUIL, [IEPETISIH M'SICO-IEYHOTO HATPSIMY, aKTHBHICTh (PEPMEHTIB, SKOJIOTIYHO
YHCTa MPOAYKILSL.

e XapuumuH B.M., Measauuenko O.M., Bepen IL.1., 3;04eBcbkuii M.B., 2014.
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IlocTaHoBKa MPO0GJIeMH, aHAJI3 OCTAHHIX JOCTIIKeHb i myOJikamiid. Y cydacHMX yMOBax BUPO-
OHUIITBO TIPOIYKITi HETPATUITIHHAX BUIIB NTHII € OJHUM 13 IIUISIXiB PO3IMIUPEHHS aCOPTUMEHTY Xapdo-
BUX MPOAYKTIB Ta MiABUIICHHS €KOHOMIYHOI €()eKTHBHOCTI Taly3i NTaXiBHULTBA. 3aBASAKHA 010J0T1YHIM
0COOJHMBOCTAM IEpenesniB HayKoBe 3a0e3redeHHs] pO3BUTKY 1€l ramysi gae 3Mory 3a0e3leUuTH Hace-
JIEHHS1 BUCOKOIIO’KUBHUMU Ta A1€TUYHUMU XapUOBUMHU IIPOAYKTaMH [6].

[IpupoHi MEONITH BITYU3HIHUX POJJOBHII, SKI MICTITh MaKpo- 1 MikpoeneMeHTH [1] 1 MaroTh ajco-
pO1IiiiHi, iI0HOOOMIHHI, IETOKCHKAIlilHI Ta iIMMOOLTI3yBallbHI BIACTUBOCTI, OCTAaHHIM YacoM HaOyBarOTh
Jenani OUTBIIOT MOMYMSPHOCTI K YMHHHUKH BIUIMBY HA MPOAYKTHBHICTBH CLIBCBKOTOCHOAAPCHKUX TBa-
puH [8, 9].

AHaJi3 JiTepaTypHUX JHKEPEN CBITIHUTH PO BiICYTHICTH MTHMOOKMX HAYKOBHX JOCIIKEHb PO BU-
KopucTaHHS 1eoiTy COKHPHULIEKOTO POJOBHUINA 3aKapnaTChKoi 00IaCTi 3 METOIO MiABHUIICHHS MPOIYK-
TUBHOCTI mepemneniB nopoau Papaon. BincyTHi TakoX AOCTiIKEHHS, CIPSMOBaHI Ha BUBYECHHS CTaHY
010JIOTIYHUX CHICTEM, XIMIYHHUX ITPOIIECIB I BIUTMBOM IICOIIITY.

MeTo10 po60oTH 0YyJsI0 BUBUEHHS BIUIUBY 10Ty COKHPHHUIILKOTO POJOBHUINA Y PAITiOHI Ha TIPOIYK-
TUBHICTb IIEPETIENIB 1 CIPSMOBAHICTh O10CHHTETUYHUX MPOLIECIB Y OPraHi3Mi MTHIII.

Martepinu i MmeTonu gociimkenb. Jocninm npoBoaunu y BiBapii HaykoBo-I0CHiTHOTO iHCTUTYTY
eKoJIoTii Ta 010TeXHOJIOTI] biTOIepKIBCEKOT0 HAIIOHATLHOTO arpapHoro yHiBepcuteTy. bymo cdopmo-
BaHO IT ATH TPYII meperneniB mopoau Papaon y moboomy Bimi o 100 romiB y xoxwuii. I1igbip nrwmi
MPOBOMIIN 33 MPUHIMIIOM TpyI-aHaIoriB [3].

Togisnro mimnociaHOT NTUIlI 3MIMCHIOBATIH MMOBHOpaIioHHUM KoMmOikopmom 3aBoay [TPAT “Kuis-
aTia"TiK Ykpaina” M. MupoHiBKa.

BianoBigHo 10 cxemMu qociipkeHb (Tabi. 1), 10 OCHOBHOTO paIlioHy MepereiB T0AaBaIH Y Pi3HUX
KOHIEHTpalisix 1eosiT COKUPHUIBKOTO POIOBHIIA.

[nTeHcHuBHICTH 010XIMIYHHMX MPOIIECIB B OpraHi3Mi MEperneniB JOCHIiIKyBall MPOBEJCHHAM aHAI3Y
KpOBI Ta NEYiHKK. Y CHUpPOBATLI KPOBIi Ta MEUiHI BU3HAYAIN BMICT 3arajgbHoro oOiika 3a Jloypi [10]; ak-
TUBHICTh aclapraT- i ajaHiHaMiHOTpaHcdepas Metoaom Palitmana-®penkens [12], a nyxHOi ocdaTa-
3W — 3TIIHO 3 METOIWKOIO, 3ampornonoBanoro Kinrom [11], 3 BUKOPHCTaHHIM CTaHIApTHUX HAOOpIB
PEaKTHBiB.

Tabmuns 1 — Cxema gocainy

Ne /it I'pyna YacTka IOCIiPKYBaHOTO (haKkTopa 10 OCHOBHOTO PalliOHy HepereniB
1 KonTponbsHa OP (ocHOBHHIA parioH)
2 I nocninna OP+1,5 % ueonity COKUPHUIILKOTO POJIOBHIIA
3 II nocnigna OP+3,0 % ueonity COKUPHUIILKOTO POJIOBHIIA
4 III nocninxa OP+4,5 % ueonity COKUPHUIILKOTO POJIOBHIIIA
5 IV nocnigna OP+6,0 % ueosntity COKHPHHULIBKOTO POIOBHUILA

IIpumiTKa: OCHOBHI IOKa3HUKH IOCIIPKSHB ONpalboBaHoO 6ioMeTpuuHO. BiporiaiHuM BBa)kany 3HaYE€HHsT KPUTEPIIO Bipo-
rizHocti 3a Cr’roJeHToM npH Tprox noporax: p<0,05; p<0,01; p<0,001 [4, 5]. ITig yac ananizy TaOIMIHUX MaTepiaiiB IPUIHSI-
TO TaKi YMOBHI mo3HaueHHs: *— p<0,05, ** — p<0,01, *** — p<0,001.

Pe3yabTaTH gociaixkeHb Ta ix o0ropopenns. Ha mouaTky mociigy miAmOCTiIHI TPYIH 3a KHBOIO
Macol0 CTaTHCTHYHO HE PI3HMIUCH MK cO00I0, aje BKe y 2-MIiCSIYHOMY Billl )KMBa Maca MTHII TepIoi
JociigHoi Tpynu Oyna Bumioio Ha 4,1 % (p<0,05) mopiBHSHO 3 KOHTPOJNBHOIO Ipynor. BeraHoBieHO,
mo 3amifaa 3,0, 4,5 ta 6,0 % xomOikopMy 11eo0s1iToM COKHPHHAIIBKOTO POIOBHUINA HE CIPABIISIE TTO3UTHB-
HOT'O BIUIMBY Ha MPUPOCTH KUBOI MacH (Tadu. 2).

Tabmus 2 — Maca nepeneiiB, 10 panioHy sIKUX 10AaBain neo it COKMPHHIBLKOro poaoBuIa, M+m, n=80-87

Bik oy, 116 KonTponbha I mocaigna II mocmigna III mocmigna IV pgocmigua
1 9,38+0,077 9,38+0,079 9,19+0,101 9,35+0,093 9,25+0,099
60 266,7+3,59 277,6£3,64* 264,144,43 257,5+3,71 255,8+3,22

Hpumitka: *— p<0,05.
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Y 2 wmicsi )KrBa Maca IepeneiiB A0CTiAHOl Tpynu ctaHoBmiIa 266,7+3,59 r. XXusa maca mruri 11
JOCITiAHOT TpyTn Oyia Hyk4oro Ha 2,6 T, 111 gocnignoi — Ha 9,2 T Ta IV mocnimuoi — Ha 10,9 1. (puc. 1).
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Puc. 1. Ilnnamika :kuB0i MacH nepeneaiB y 2-MicaaHoMY Bilri.

[IpOrHOCTHYHOO 03HAKOKO CTaHy aHA0OJIYHMX IPOIICCIB B OPTaHi3Mi € piBeHb aKTUBHOCTI MIPHIOK-
canbdochaToBMicHUX (PepMeHTIB acmapraraminoTpaHcdepasu (AcAt) (KO 2.6.1.1) ta ajgaHiHaMiHO-
tpancdepasu (AnAT) (KD 2.6.1.2) [7].

3a ganmmu B.C. bitronpkoro [2], mo6aBka IEOiTIB 10 PalioHiB Kyp4aT-OpoiiIepiB 3yMOBIIIOE M-
BHIIICHHS aKTHBHOCTI ACAT Ta ATAT MOPIBHSHO 3 KOHTPOJILHOIO TPYIIOHO.

Y Hamux J0CIiHPKCHHSIX BCTAHOBIICHO HEBIPOTITHE IMiIBUINEHHS aKTUBHOCTI ACAT y KpOBI Iiepere-
JIB TIEpIIOl OCTiAHOI Tpynu Ha 21-i JeHb MOPIBHAHO 3 NTHIICI0 KOHTPOJIBHOI Tpymu. BomHouac cro-
CTepiraiy 3HWKCHHs aKTUBHOCTI (PepMEHTY Ha 56-i JIeHb MOPIBHSHO 3 IMOKa3HUKOM Ha 21-i JeHb B yCiX
rpymax, o CBiIYMTh IIPO 3HMKCHHS ITCHCUBHOCTI OOMIHHHX MPOLIECIB 3 BiIKOM (TadI. 3).

Tabnuus 3 — Bioximiuni moka3Hnkn KpoBi nepenesiB, Mmtm, n=3

[Toka3Huk - prga - -
KOHTPOJIbHA | I nocmigna | II mocmigna | 1IT nocmigHa | 1V nocninaa
21 neHn
3arayibHui O1I0K, I/ 22,66+1,080 25,3345,671 24,00+3,240 24,00+1,870 23,66+1,471
AcArt, MKKat/n 5,460,579 5,9240,945 5,18+0,369 5,17+0,451 5,14+0,588
AnAT, MKKaT/1 0,61+0,072 0,48+0,072 0,54+0,027 0,60+0,126 0,51+0,031
JIyxHa docdaraza, MKKaT/I 34,88+0,217 66,72+3,901 *** 38,52+3,112 51,95+8,803 65,51+0,352%%*
56 nHiB
3arayibHuil O1I0K, I/ 24,3340,408 27,3340,408* 25,33+1,080 24,66+2,857 24,3340,816
AcArt, MKKat/n 4,18+0,178 3,910,514 4,48+0,438 4,26+0,198 4,82+0,357
AnAT, MKKaT/1 0,79+0,053 1,00£0,150 0,72+0,006 0,96+0,078 0,860,047
JIyxHa pocdaraza, MKKaT/I 32,72+3,709 39,316,111 29,92+3,287 33,11+4,673 31,90+5,718

Ipumitka: *— p<0,05; **— p<0,01; *** — p<0,001.

HasBHicTh 1eomiTy B pawioHi MepemneniB CyTTEBO HE BIUIMHYJIA Ha aKTUBHICTh AJAT KpOBi y JOCITi-
IHUX Tpymax Ha 21-i mens. BeraHoBneHo, mo Ha 56-i 1eHb aKTUBHICTE AJAT KpoBi Oyiia BHIIOIO Ha
26,5 % mopiBHSHO 3 KOHTPOJIBEHOIO Tpynoto i craHoBuna 1,00£0,150 MxkaT/m.

Bwict 3aranpHOTO 6iNIKa y CHpOBaTLi KPOBi Y JOCHITHUX TpyNax MaB TEHICHIIIO 0 MiJBUIICHHS 1
cTtaHoBUB Bix 23,66 no 25,33 /1, TAMYacOM Y KOHTPOJIBHOI TpyIy ITHUIN — 22,66 1/71.

Bcranorneno BiporigHe miauiieHHs Ha 12,3 % (p<0,05) BmicTy 3arainpHoro Oinka y ntuii 1 gocii-
JIHOI TpynH y 56-neHHoMYy Bili BMicTy 1,5 % 1ieouiTy B pamioHi nepermnenis (puc. 2).

Jlns XapaKTEepUCTUKH CTaHy MeTa0oJi3My BaXKJIMBUMH € JIOCIIKEHHS aKTHBHOCTI Jy>KHOI (ocda-
ta3u (KD 3.1.3.1). OcHoBHUM mKepeloM (EepMEHTY, SKHH MICTHUTHCS B CHPOBATII KPOBi, € KiCTKOBA
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TKaHWHA, TTAPEHXIMAa TIEHYIHKH 1 KIITHHU CIU30BO1 000JOHKHU KUIIeuHuKy [7]. JlitepaTypHi maHi CTOCOB-
HO aKTUBHOCTI ()€pMEHTY B 3B’SI3KY 13 MPOAYKTHBHICTIO CyNepewnBi. [CHYIOTh BiJOMOCTI, 110 3HIKEH-
HS aKTUBHOCTI (PEpMEHTY TOB’SI3aHO 13 MOPYIICHHSAM MiHEpaIbHOro 00MiHY [7].
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Puc. 2. /lunamika BMicTy 3araasHoro 6inka KpoBi miggociaigsoi nruni y 56 quis.

VY nepeneniB I gocaigHoi rpymu y Bimi 21 Ta 56 AHIB ciocTepiraiy TECHICHINIO 0 TiIBUIICHHS aK-
TUBHOCTI JTyHOi (ochaTtasu kposi. Ha 21-if meHp BCcTaHOBIEHO BiporigHy 3MiHy akTuBHOCTI JID mix
niero 1,5 % ueonity B pamioni Ha 43,5 % (p<0,05) ta HeBiporinny — Ha 20,2 % Ha 56-i neHb TOPIBHIHO
3 KOHTPOJIHHOIO TPYIIOIO TITHIII.

Tabmuis 4 — bioximMiuni noka3Huku nevinku nepenenis, M+m, n=5

Tloxa3nuk Ipyna

KOHTPOIbHA | I nocnigHa | Wpocmigma | I mocmimma | IV mocmizma

21 neHp
3aranpHuil 610K, /KT 44,72+0,914 60,22+2,190%** 49,34+1,119%* 46,44+0,964 42,53+1,875
AcArt, MKkat/ Kr 17,151,001 28,04+1,298** 19,1140,908 19,17£1,049 15,31+1,375
AnAT, MKKaT/ KT 1,430,037 1,46+0,062 1,34+0,040 1,32+0,023 1,27+0,069
JlyxHa ¢ocgaraza, MKKaT/ KT 4,00+0,377 5,27+0,184* 2,90+0,199 2,6340,111 2,48+0,359

56 neHp
3araapHul OLIOK, I/KT 64,09+4,863 74,59+5,177 65,16+6,624 59,26+6,813 55,55+4,062
AcArt, MKkat/ Kr 16,9140,293 18,81+0,579* 16,3540,847 16,42+0,296 16,4940,859
AnAT, MKKat/ KT 1,31+0,097 1,67+0,096* 1,43+0,130 1,41+0,108 1,25+0,043
JlyxHa ¢ocgaraza, MKKaT/ KT 1,07+0,048 1,45+0,073** 1,22+0,071 1,20+0,129 1,08+0,067

Hpumitka: *— p<0,05; **— p<0,01; *** — p<0,001.

BusHavanyu Takox Ol0XiMiYHI MOKA3HUKHW HedyiHky Ha 21-i Tta 56-i mHi. I3 Tabmuui 4 BHIHO, IO
BMICT 3araJibHOTO OuTKa y mediHIli Ha 21-i neHs OyB BumuM y nrutli [ gocrignaoi (p<0,01) ta II mocmiz-
HOi Tpyn (p<0,05) MOPiBHAHO 3 KOHTPOJIEHOIO TPYIOI0 MTHL, THMYACOM Ha S56-i eHb BipOTiIHOI pi3-
HUI[ BCTAHOBJICHO He Oys10. BMicT 3arajapHoro Oika y mediii OyB BUIMM K Ha 21-#, Tak 1 56-i 1eHb
y nruti [ qochaigHol rpymy, e MOKa3HUKH MPOyKTHBHOCTI OyJIN HAWBHIITUMH.

AxTuBHICTE ACAT meuinku nrumi [ gocmigaoi rpynmu y 21 1 56 mmiB Oyma Bumowo Ha 34,6 %
(p<0,01) Ta 11,2 % (p<0,05) BiAMOBiIHO, MOPIBHSHO 3 NTULEIO KOHTPOJIHHOI TPYIIH.

BiporinHoi pi3HULI 32 akTUBHICTIO AJIAT y HeUiHLi nepenesiB KoHTpoibHoi Ta [ mocnignoi rpym y
21 mens He BcTaHOBJIEHO. BomHouac y 56 mHIB y nrumi [ qocmimHol TpymH CriocTepiraay MiaBUIIICHHS
akTUBHOCTI (epmenty B 1,35 pasis (p<0,01).

BucHOBKH Ta nmepcneKTHBHM MOJAJBIIUX J0CHiI:KeHb. 1. BcranoBneno, mo 1eomit COKUPHUIIb-
KOTO pOoJOBHINa 3aKkaprnaTcbkoi o0sacTi y KimbKocTi 1,5 % B palioHi crpaBise NO3UTUBHUN BIUTUB Ha
NPOLYKTUBHICTH MIEPEMeiB.

2. BximtoueHHS 11€0J1iTy 10 pallioHy IepeneniB y KoHmeHTpariii 1,5 % mo3uTHBHO BIUIMBA€E HA METa-
Oomiuni porecu. [TiATBepKEHHSAM IIBOTO € BMICT 3arajibHOTO OiJIKa, aKTUBHICTh acllapTar- i ajJaHiHa-
MiHOTpaHcdepas Ta JykHOT hocdaTa3u y KPOBi Ta MEUIHIN MITHI.

[TepcrieKTHBHIM HAIPSIMOM HAYKOBOI pOOOTH € MOCIIIKEHHS BILTUBY 11e0iTy COKUPHHUIIBKOTO PO-
JIOBHIIA HA TTOKA3HUKHU SE€YHOT PO yKTUBHOCTI.
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PersiamenTanus ucno/b30BaHus neoiuTa COKHPHUIIKOTO MeCTOPOKIeHUs IPU BhIPAIUMBAHUY TeperneJioB

B.H. XapunmuH, A.H. Meabanyenxo, I1.U. Bepen, M.B. 3104eBckuii

PaccmoTpensl po0ieMbl MUHEPAIBbHOTO MUTAHKS NTUIBI, B YACTHOCTH IIEPEIETIOB MACO-SUYHOIO HAIPaBICHHUA IPOIYK-
TUBHOCTH TI0pobl PapaoH. OGOCHOBaHBI ONTHMAIIBHBIC H03bI 11€0JIUTa COKUPHHUIIKOTO MECTOPOXKICHHS, KOTOPBIC TIOJIOXKUTE-
JIBHO BIIMSIFOT Ha aHAOOJIHMYECKUE MPOLECCHl NTUIBI. Y CTaHOBJICHO, YTO BKJIFOUYCHUE [eoanTa COKUPHHUIIKOTO MECTOPOKICHUS
3akaprnaTckoil 00JacTH B COCTaB paluoHa B 03¢ 1,5 % OKa3bIBaeT MOJOKHUTENHHOE BIUSHIEC HA OMOXHMMHUYECKHIE TOKA3aTeIH
KpPOBU W TICYCHU M TPOHU3BOAUTEIHHOCTH IEPEIENIOB. BBIABICHO M 000CHOBAaHO MPSAMYIO MPOIOPHUOHAIBHYIO 3aBHCUMOCTD
MEXIYy aKTUBHOCTHIO (PEPMEHTOB H COJCP)KAHUEM IICOJIUTA B PALOHE TeperneioB. [IpemioxkeH crnocod NOBBIIICHUS IPOU3BO-
JUTENBHOCTH IepenesnioB nopoasl GapaoH.

KiroueBbie cj10Ba: 1[COJUTHI OTEUSCTBEHHBIX MECTOPOXK/ICHUI, epernesa MsICO-sHYHOTO HAlPaBJICHHs, aKTUBHOCTH (ep-
MEHTOB, YKOJIOTUYECKH YHCTasi IPOAYKIIHS.

Haoittwna 19.03.2014.
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YK 636.52/58.087.8:637.54

BOMKO JL.I'., kaH/. c.-T. HayK
binoyepxiscoxuii nayionanvruil azpapHuti ynieepcumem
lidabomko @bk.ru

BILJIUB ®EPMEHTY HEJIOJIA3A HA XIMIYHUI CKJIAL
TA BIOJIOI'TYHY HIHHICTHb M’SA3IB KYPYAT-BPOUJIEPIB

BukopucranHs y rofiBii Kypuar-0poiiiepiB GepMeHTy Lelosia3y, OTPUMAHOTO i3 wTamy Aspergillus terreus, SIKHi KyJb-
TUBYBaJIM Ha TOXXUBHOMY cepemoBuili i3 BMicToM 0,5 M/ opraHiuHOTO KOMIUIEKCY cronyku Kympymy, cripusuio OiibLiomy
BIIKJIAZIaHHIO MIPOTEIHY Y M SICi Kyp4aT-OpoiiiepiB, 10 BaXJIMBO 3 MOTJIAAY XapuoBUX Ta JIETUYHHX BIACTUBOCTEH M’ sica NTH-
i, OJCpP)KAHOTO 3 BHKOPUCTAaHHAM OIOJOTIYHO AaKTUBHUX pPEYOBHH. IHTCHCHBHICTH HapoOIIyBaHHS OioMacH KIITHH
Tetrachymena pyriformis noka3aio, 1o 0ionoriuHa HiHHICTE M’sica Kyp4aT-OpoiiepiB, sIKMX BHPOILyBaIN Ha KOMOIKOpMax i3
yMICTOM (pepMeHTY Lemonasy, Oya BUIoIo Ha 3,1 % MOpPIiBHIHO i3 KOHTPOJIEM.

Kurouogi ciioBa: nentona3sa, npoTeil, )up, cupa 30i1a, KypuaTa-opoiinepu, 6i0yoridHa HiHHICTb.

ITocTaHoBKAa MPOOJEeMH Ta aHAJI3 OCTAHHIX HOCiIKeHb i MyOsaikaniii. 3 MeTO0 Onep)KaHHS
€KOJIOT1YHO YHCTOI KOHKYPEHTOCIIPOMOKHOI MPOAYKLii NTaXiBHUITBA HAYKOBIIl 1 MPAKTUKHU Jenami Oi-
JIbIIE YBaru 30CEpeKyI0Th Ha BUKOPHCTaHHI SK KOPMOBUX H00AaBOK HAaWpPi3HOMaHITHIIIUX 0i0JIOTi4HO
AKTUBHHX PEUOBHHH, JIO SKHX HAJIe)KaTh eK30TeHHI pepmenTHI npenapatu. /s moTpe® TBapUHHUIITBA
BHPOOJIAIOTh KOPMOBI €H3MMHI IpenapaTtyd, BUKOPHCTOBYIOYH IIPH IIbOMY TPHOKOBI Ta OakTepiaibHi
npoayuentu [1, 2].

I'pubu mocimaroTh 0cOOIMBE MICIIE cepell MiKPOOPTaHi3MiB SK MPOMYIIEHTH LEII0I030ITHIHNX CH-
3uMiB [3]. depMeHTHI TIpemapaTd, OTpUMaHi 3 HUX, € 000B’I3KOBUM CKIATHUKOM KOMOIKOPMIB IS
ntuui. [1ig yac 3rooByBaHHS LEMIONO30MITHYHUX (PEPMEHTHUX J00ABOK Y TPaBHOMY KaHalll CilIbChKO-
rOCHOJAPCHKUX TBAPHH Ta MTHL CIIOCTEPIraeThCsl MOCHICHHS MPOLECIB T1APOIIi3y MOXKUBHUX PEUOBHUH,
0 CYTPOBOKYETHCS MIABUIIICHHAM X MEpeTPaBHOCTI, BiATaK, 30UIBIIYETHCS PiBEHb CYyOCTPATHOTO i
SHEPTeTUYHOTO XUBJICHHS. Lle MposSBIsSEThCS MABUIIEHHSIM YMICTY TUIIKOTEHY Ta JIMIAIB Y TKAHWHAX 1
OpraHizMi TBapuH, 301JIbIICHHSAM MacH M’ S30BOi TKAHMHH, 3HAYHUM 3HIKEHHSM BUTpPAT KOPMIB, POTe-
iHy Ta eHeprii Ha BUPOOHHUIITBO MPOAYKIIi [4].

OnauM 13 METOIB BUPOOHUIITBA (PEPMEHTY IIEITIONA3U € BUKOPUCTAHHS KyJIbTypH Tpubda Aspergillus
terreus. CydacHi crmocoOM OTpUMaHHS LENI0NIa3 MependadaroTb BUPOILYBaHHS MiKpOOpPTaHi3MiB-
NPOIYLEHTIB LEII0Na3 Ha )KUBUIBHOMY cepefoBHIi [S5, 6]. HuHi 3a momomMoror BOOCKOHAJIEHHS MiHe-
PABHOTO CKIJIay MOKHBHOTO CEPENOBHINA s TaMy Aspergillus terreus METOIOM JOAaBaHHS OpraHi-
YHO-MiHepaibHOi crionyku Kynpymy oTpumano ¢epMEeHTHI KOPMOBI T0OOaBKH 3 MiJBUILEHOIO KaTaliTH-
YHOIO aKTHBHICTIO TIOPIBHSHO 3 €H3UMAaMH, SIKi OTPUMYIOTh TiJl Yac BUPOLIYBaHHs MPOAYLICHTa B TPau-
MIWHIA KyTbTypalibHIN pianHi. OgHAK BIUIMB TaKHUX IIEJT0JIa3 Ha AKICTh MPOMYKIIi HE BUBYABCS. Y HAy-
KOBIH JIiTepaTypi 3yCTPivarOThCs JIMIIE TOOWHOKI TIOBIIOMJICHHS TIPO BIUTHB 3TOJI0OBYBAHHS IICITIOJI030-
JITUYHUX KOPMOBUX JTOOABOK Ha SKICTh M’siCa MTHII.

MeTo HAmWX MOCTIHKEHL OYJIO BHUBYCHHS XapakTepy Aii GepMeHTy Iemroiasd, ofepKaHoi 3i
mramy Aspergillus terreus, SKWi KyJTbTHBYBAJIM HA TOKHMBHOMY CEPEIOBHIII 3 PI3HUMH JDKEPEIIaMH 1
piBHsMu Kynpymy B cknani komOikopMiB KypyaT-OpoiiepiB, Ha XiMiYHHNA CKJIa[ M’ sI30BOI TKAaHWHU Ta
010JIOTiYHY IIHHICTH M’ SI3iB TITHIII.

Marepiaj Ta MeToAuKA I0CJiaKkeHHsl. B ymMoBax BiBapiro BiTonepkiBCchbKOro HaIliOHAILHOTO ar-
papHoro yHiBepcuteTy Oyio IpOBEACHO JOCHi] Ha KypuaTax-Opoinepax. s mochiny chopmoBano 5
rpyn (0JHa KOHTPOJIbHA 1 yoTupu gocnignux) no 100 romiB nTuni y koxHid. Kypuar yrpumyBanu Ha
ruOoKiH miacTwmi. TITHITI KOHTPONBHOI TPYIH 3roI0BYBAIM KOMOIKOpMHU 6€3 T0MaTKOBOT'O BKIIIOUCH-
Hs GepMeHTHOI mo6aBku memronasu; 1, 11, 11, IV gocmigai rpymu oTpuMyBamu (epMEHT LeIojiasy 3Tif-
HO 31 CXE€MOI0, HaBEJCHOIO B Ta0mwmi 1.

JU1st IpoBEACHHS TOCITIHKEHD XIMIYHOTO CKJIaay Ta Ol0JIOTIYHOI €KCIEPTU3H M sI31B 3 TYIIOK ITiJIOC-
TIHUX KypuaT-OpoiiepiB BiIOHpaIM MO YOTHPH 3Pa3Ku TPYIAHUX Ta CTETHOBHX M S3iB. Y M’SCi NITHIN
BU3HAYaJIM BOJIOTY — BUCYIIYBaHHAM HaBa)KKU B CYHIMIBbHIN magi 3a Temneparypu 60-65 °C no cranoi
Macu; CUpHiA KUP — METOJIOM OiHapHHX CyMiliei; 010K — OlypeTOBUM METOAOM; CHPY 30JIy — METOA0M
030JICHHSI HABAYKKH TOBITPSHO-CYX0i pe4oBHHU B Tiedi 3a Temmeparypu 450-500 °C. bionoriduny OIiHKy

© Bomko JLT., 2014.
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M’sica OpOIIIepiB, IKUM 3TOJOBYBAJIH LICIIIOJI030JIITHYHI (PEePMEHTH, OTpUMaHI 3a PI3HUMH TEXHOJIOTIIMHU,
MPOBOJIMIIN 32 BUKOPUCTAHHS KyNbTypu iH(Y30piit Tetrachymena pyriformis mramy WH,4 (MikpomeTon).

Tabmuus 1 — CxeMa HayKOBO-rocnogapcbKoro 10cainy

I'pyna KinbkicTb romis JocnimpkyBanuii paxrop
y rpymi
KonTpospHa 100 IToBHOpauionHuii komOikopm 6e3 nemronasu (I1P)
I nociaia 100 ITP+0,1 r/kr KoMOiIKOpMY LieJToNa3y, oaepkanoi 6e3 noxasanHs Kynpymy

JI0 KyJIbTYPAJIGHOI PiHA
T1P+0,068 1/kr (100 % 32 aKTHBHICTIO) LEIFOJIA3H, OJICPKAHOT

II nocminna 100 A .
Ha KYJIbTypalibHIN pifuHi 3 ymicToM xenary Kynpymy

111 nocuinma 100 [1P+0,061 r/xr (99 % 3a 'flKTI/IB.HlCT}O) LeJTI0Ia3H, OIEePKAHOT
Ha KyJIbTYpalbHii pianHi 3 ymictoMm xenaty Kynpymy

IV nocrima 100 ITP+0,054 r/kr (80 % 3a aKTUBHICTIO) LIENIOIA3H, OAEPIKAHOT

Ha KyJIbTypaIbHIH piguHi 3 ymicToM xenaty Kynpymy

Indposuii Matepian gociimKkeHb 00poosTi 6iomerprudaHo Ha [IEOM 3a g01moMororo mporpaMHoro
3abe3neueHHss MS Excel 3 BukopuctanHsaM BOYJIOBaHUX CTaTUCTUYHUX (QYHKUIH. BiporigHicTs pi3HHLi
MiX IpylaMH OLiHIOBAIH 32 KpuTepieM CThIOJCHTA.

Pe3yabTaTu aocaigxkeHb Ta iX 00roBopeHHsi. M'sco KypdaT-OpoiiepiB XapaKTepU3yEThCS BHCO-
KOITO’KMBHUMH Ta JTOOPHUMHM CMaKOBMMHU BJIACTHBOCTSAMHM. BiojIoriuHa MOBHOIIHHICTE M'sca NTUI 00Y-
MOBJICHA CKJIaIOM HOro 6ijKa, y HbOMY BCi He3aMiHHI aMiHOKHCIIOTH MICTATBHCSI B ONITUMAJIbHOMY CITiB-
BIIHOIIICHHI JJI1 3aCBOEHHS OPTaHi3MOM JIIOUHN. XIMIYHAN CKIIa] M'sica 3aJICKUTh Bl BUAY, BIKY, BrO-
JIOBAHOCTI ITHII Ta PiBHA TOAIBII. Y M’ sA3aX OpOMIepiB IMIBUIKO 3HIKYETHCS BMICT BOJIH 1 30UTBITY€Th-
csl KiIIBKICTB JKHPY, ajie Ha BIIMIHY BiJ IHIIMX TBapHH y HHOMY 3pOCTa€ BMICT NpoTeiHy. BmicT GinkiB y
TPYIHUX M’ s13ax KonuBaeTbes Bif 21,9 no 23,7 %, a B crerHoBux M’ s3ax — Bix 20,6 mo 23,4 %.

BcTanoBiieHO, 1O TOMIBIA KypuaT-OpoiyiepiB MOBHOPAITIOHHAME KOMOIKOpMaMH 3 IIEITIOJIa3010
BIUIMBA€ HA XIMIYHHMI CKJIaJ] IPYAHUX Ta CTETHOBHUX M’ 513iB (Ta0u. 2). 31 3pocTaHHAM BMICTY CyXo0i pedo-
BUHH y TPYAHUX M s3aX MiJIBUIIYETHCS BMICT y HUX OPraHiYHOI PEYOBHUHH, & OCHOBHA YaCTKa OpraHid-
HO1 PEUOBHHU M’ sica TIPUIIAIA€ Ha MPOTEIH.

Tabnuws 2 — Ximiuamii ckiaax m's3iB Kypuart-6poiiiepis, %, M+m, n=4

INoxa3Huk I'pyna
KOHTPOJIbHA JIOCITiiHA

I | il | il | v

I'pynui M’s13u
3arajgpHa BoJIora 71,9+0,39 72,940,32 70,6+0,36 70,7+0,29 70,9+0,43
Cyxa pe4yoBHHa 28,1+0,21 27,140,17 29,4+0,38* 29,340,53 29,140,36
3ona 1,240,08 1,240,09 1,1+0,14 1,240,04 1,4+0,11
OpraHiuna pe4oBuHa 26,940,70 25,940,42 28,3+0,71* 28,1+0,49 27,740,40
[porein 21,9+0,59 21,6+0,27 23,7+0,67* 23,3+0,76 22,9+0,48
Kup 1,240,13 1,1+0,10%* 1,3+0,11 1,2+0,09 1,1+0,08
BEP 3,8+0,16 3,240,05 3,340,14* 3,640,15 3,740,11

CrerHoBi M’si3u
3arajbHa BoJiora 70,9+0,91 71,240,87 69,6+0,88 69,7+0,95 71,7091
Cyxa peuoBHHa 29,1+0,78 28,8+0,88 30,4+0,70 30,3+0,79 28,3+0,91
3osa 1,0+0,08 0,99+0,18 1,0+0,13 0,99+0,23 1,1+0,16
OpraHiuna pe4oBuHa 28,1+0,69 27,8+0,96 29,440,82 29,3+0,94 27,240,36
ITpotein 20,6+0,78 20,9+0,74 23,4+0,51* 22,24+0,64 21,2+1,22
Kup 6,2+0,32 5,840,49 5,140,64 5,340,19 4,9+0,65
BEP 1,3+0,08 1,1+0,15 0,9+0,20 1,8+0,21 1,1+0,12

Ipumirka: * — p<0,05 MOPiBHIHO 3 KOHTPOJIBHOIO TPYIIOLO.

Tak, mig 4ac 3roloBYBaHHs KypuaTam-Opoiutepam Il mocmimHOl Ipynu LeiroiasH, OaepsKaHol 3i
wramy Aspergillus terreus, Sk BUPOILYBaJIM HA KyJIbTypajibHil piauHi 3 ymicrom Kynpymy B oprani-
YHO-MiHepanbHii Gopmi 0,5 MI/1, cocTepiranu 3pOCTaHHS BMICTYy y TPYOHHX M’ 532X MPOTEiHy Ta CyXoi
pedoBuHH Ha 8,2 14,6 % (p<0,05) BiINOBiAHO, MOPIBHAHO 3 MTHIEIO KOHTPOJILHOI IpymH. BusiBieHo TeH-
JICHITIFO JTO TiIBUIIICHHS KOHIICHTPAITli OpraHigHOi PSUOBHHHU y TPYIHHUX M sI3aX, PI3HHUIII 3 KOHTPOJIEM CTa-
HoBUIA 5,2 %. BogHowac menmonasa 3HIWKyBaia BMICT ByraeBofi y nruui Il mocmigxoi rpymi Ha 13,2 %
(p<0,05), BMICT skMpYy Y TPYJHHX M’ sI3aX MOJIOJHSAKY ITHIII JOCTIIHUX IPYyN OYB Ha PiBHI KOHTPOJIIO.

25



TexHOAOTIS BUPOOHHUIITBA 1 ITepepoOKu mpoaykuil TBapuaHnIrTea, Nel1’2014

3ro/oByBaHHs Ienronazd Kypuatam Il gociigHol Tpymu TakoX CYHNpPOBOKYBAJIOCS 3POCTAHHSIM
BMICTYy y CTETHOBHX M’s3aX CyXOi Ta OopraHidyHoi pe4oBuHH Ha 4,5 i 4,6 % BiIMOBiITHO, MOPIBHSHO 3
KOHTPOJIBHOIO TPYNOI0, OJHAK Pi3HULA Oyja HEBIpOTiAHOIO. 3i 3pOCTaHHSIM BMICTY CyXOi PEUOBHHH Y
CTETHOBHX M’ 33X ITiIBUIIYBaBCS BMICT y HUX OPraHidHOI pEYOBHMHM, OCHOBHA YaCTKa SKOTO IPHITAIA€
Ha npoteid. Llei moka3HuK OyB OLIBITNM, HIXK Y KOHTpoi, Ha 13,6 % (p<0,05). KypuaTa-6poitnepu III
ta [V mochizHux rpyn 3a BMICTOM MpOTEiHy y CTETHOBMX M f3aX MEPEBUIIYBAIH KOHTPOJbHI aHAJOTH
Ha 7,8 ta 2,9 % BIiANMOBIAHO, ONHAK pi3HMII Oylia HEBIPOTITHOIO. Y CTETHOBHX M S3aX KypdaT
JIOCITITHAX TPy HAaKOIMMYYBAJIOCS MEHIIE KMPOBOi TKaHWHU (HA 6,4-20,9 %), 1m0 3HAYHO MOJIMIIYE
SKICHI MIOKa3HUKH Ta 010JIOTIYHY IIHHICTH M’ sica. Pi3HMII Maa XapakTep TSHACHILI.

BusnauenHs 6i070T14HOT IHHOCTI M’ sica KypuaT-OpoiiepiB MPOBOIMIIN 13 ypaxyBaHHAM IIBUAKOCTI
PO3MHOKEHHS KITUH iHDy30piit Tetrachymena pyriformis Ha TIOXXUBHOMY CEPEIOBHII, IO SIKOTO JTOAA-
BaJI TOMOT€Hi30BaHi MpoOu M’ s30BOi TKaHMHU NTuli. Kputepiem y Bu3HaueHHi 0i0JOTiYHOI IIHHOCTI
Oyia KUIbKICTh KJIITHH KyJIbTYpH, [0 YTBOPWIKNCH 332 72 TOIWHU KYJIbTHBYBAaHHS Ha TIOXKUBHOMY Cepe-
JIOBHIII 3 YMICTOM M’sICa ITHII JOCIITHOI TPYIH MOPIBHSAHO 3 KUIBKICTIO MIKpOOPTaHi3MiB, OTPUMAaHUX
3a BUPOIIYBaHHS iX Ha MMOXUBHOMY CEPEIOBHIII, 110 MICTHJIO M ICO KypdaT-OpoiiepiB, SKi CTIOKHUBATH
KOMOIKOPM i3 T[eITF0Ia3010, OTPUMAHOIO 33 TPATUIIIHOI0 O10TEXHOJIOTIE0 (KOHTPOIIb) (Tabm. 3).

Tabimug 3 — Biosoriuna ninHicTh M’sica KypuaT-0poiijiepis, M+m, n=6
Yy

KinpKicTh KIITHH . . ..
Biooriuna miHHICTE

I'pyna ToxiBis i B 1 MII cepenoBHIIa, .
14 A 1 xrl) Oi[ m BIJTHOCHO KOHTPOJIIO, %
Ocuosuuii pariod (OP) i3 yMICTOM LI€IIFOJIO30IITHYHOTO
KoHTposbHa pauion (OP) 13 y 5 6,540,58 100

¢depmenty 3i mramy Aspergillus terreus

OP i3 ymicToM Liemro1a31, OTPUMAHOI i3 rpuoiB, sKi
Hocninxa BUPOLIYBaJIU Ha KyJbTypaJbHIi PiJiHHI i3 KOHILEHTPALIEI0 6,7+0,49 103,1
0,5 mr/n opraniyHoro kommiekcy Kynpymy

[lig yac mpoBeACHHS MOCIiIKEHb BCTAHOBJICHO, 1[0 IHTEHCUBHICTh HApPOIyBaHHS 0iOMacH KIIITHH
TeTpaxiMCHH Ha TIOKUBHOMY CEPEIOBHIII 3 YMICTOM M’sica KypdaT-OpoHiepiB, AKX BHPOITyBIH Ha
KOMOIKOpMax 3 yMICTOM IIENIOJIa3u, OTPUMAHOI i3 mraMy Aspergillus terreus, SKuii KyJIbTUBYBIH Ha
NOXXUBHOMY cepefoBHILI i3 gomaBanHsaM 0,5 mr/n xematHoi cnonyku Kymnpywmy, Oyna BUILOIO, HIX Ha
CepeoBHILAX 3 M’ SI30BOI0 TKAHWMHOIO KOHTPOJIBHOT MTHII.

Biooriyna IiHHICTH M’sica JOCTITHOI ITUIl Oyiia IENIo BHUIIOIO MOPIBHSIHO 3 KOHTpoineM — Ha 3,1 %.
ExcnepumenTansHO Oylio JOBEICHO, IO BHECEHHS 0 KOMOIKOPMIB LIEI0Na3u, OTPUMAHOI 33 yIOCKO-
HaJIeHOi 0i0TeXHoJorii, He MOTiplIye SIKOCTI M’sica KypuaT-OpoiiiepiB. biomoriuna miHHICTE M’ 30BOi
TKaHWHU TTHUL K Xap9OBOT0 MPOTYKTY IiABHIIY€THCSI.

BucnoBku. 1. Bukoprcranus y romiBi Kypuar-OpoinepiB (GpepMeHTy Meltoiia3d, OTPUMAHOTO i3
mramy Aspergillus terreus, SKuii KyJIbTUBYBAJIM Ha MOKUBHOMY cepefoBHII 3 ymicTtoM 0,5 Mr/m opra-
HIYHOTO KOMIUICKCY crionyku Kynpymy, crpusia OUIBIIIOMY BiIKJIaJaHHIO MPOTEiHY y M siCi Kypyat-
OpoiiiepiB, MO BaXIJIMBO 3 TOTJISAY XapdOBHX Ta JIETHYHUX BIIACTUBOCTEH M sica TITHUIl, OACPIKAHOTO 3
BUKOPHUCTaHHSAM 010JIOTIYHO aKTUBHUX PEUOBHH.

2. InTeHCcHUBHICTD HapolyBaHHS Oiomacu KiIiTHH Tetrachymena pyriformis moka3sana, o 6ioyoriuna
IIHHICTh M sica Kyp4aT-OpoiiepiB, SKUX BHPOIIYBAJIH Ha KOMOIKOpPMax 3 yMICTOM (PEepMEHTY IIeII0Ia3Hy,
Oyna Bumoo Ha 3,1 % mopiBHAHO i3 KOoHTpojeM. lle cBimuuTh mpo Te, mo 3a Aii Oiokaramizaropa y
M’SI30BY TKaHMHY NITHLI i3 KOpMYy OibIe TpaHCHOPMYETHCS €CeHIIabHUX (DAaKTOPIB KUBICHHS.
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Biinsinue pepMeHTA HEJUTI0/1a3b1 HA XMMHYECKHI{ COCTAB M OMOJIOTHYECKYI0 IEHHOCTh MBI IBLIIIAT-0poiijiepoB

JL.I'. Bomko

Vcnonp30oBaHue B KOPMIICHUHU LBILIAT-OpoiiiepoB (epMeHTa LeJUTIoas3sl, NOIy4eHHOTro U3 mramma Aspergillus terreus,
KOTODBI KyJIbTUBHPOBAJIM Ha MUTATENBHON cpene ¢ coaepskaHueM 0,5 MI/m opraHMuecKoro KOMIUIEKCa COCOUHEHHS ME.H,
croco0CTBOBajIA OONBLIEMY OTJIOXKEHUIO IIPOTEHHA B MsICE LBILIAT-OpONIEepOB, YTO BaKHO C TOUKU 3PEHUS MUILIEBBIX U JHETH-
YEeCKHUX CBOMCTB MsCa MTHIIBI, TIOJy4CHHOTO C MCIIOJIh30BaHNEM OMOJOTMYECKH aKTHBHBIX BENIECTB. IHTEHCHBHOCTH Hapaiy-
BaHUs OMOMAacChl KIETOK Tetrachymena pyriformis moka3ano, 94T0 OHOJOTHYECKAsi IEHHOCTh Msica IBIILIST-OPOMIEpOB, KOTO-
PBIX BHIpAIIMBAIA Ha KOMOUKOpPMaX ¢ 100aBKOW )epMEHTa [eIUTI0Ia3kl, Obla BhIe Ha 3,1 % M0 CpaBHEHUIO C KOHTPOJIEM.
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AKICHI IOKA3HUKHA HOT'YPTY 3AJEXHO
BIJI TPUBAJIOCTI 3BEPII'AHHS

JlocnipkeHo XiMIYHUN CKJIaJl, OPTaHOJENTHYHI 1 (i3MKO-XiMiIUHI HOKA3HUKH Ta PEOJIOTIUHI 1 CHHEPE3NCHI BIIACTHBOCTI HO-
rypTy pisaux BupoOHuKiB: TOB «binonepkiBchkuii Monounnit kom6inat», IIAT «[anmakron» i [TAT «XKJIK-Ykpaina» Ha 2-, 7-,
10-, 14-, 18-i1 nens 30epiranns npoxykry. Ha 14-it nens TepMiHy 30epiraHHs BCTAHOBIIIM 3MiHY OPTraHOJENTHYHIX OKA3HHUKIB
Ta MiBULICHHS TUTPOBaHOI KMCIOTHOCTI B iforypti. V itorypti [IAT «['anakToH» crocrepiraiu piiky KOHCHCTEHLIIO 3 BHpa-
JKEHHM ra3oyTBopeHHsIM. Takox HalBHIII MOKA3HUKH YMOBHOI B’s13K0CTi (25 ¢) Ta cTynens cuHepesucy (83 %) crocrepiranu y
KiHIlI TepMiHy 30epiranns B orypri Big BupoOHuka [TAT «[anakron». JJo OCHOBHUX (akTOPiB, SIKi BIUIMBAIOTH HA OPraHOJIeI-
THYHI Ta CTPYKTYPHO-MEXaHiYHi BIaCTUBOCTI HOI'ypTYy BiJHOCATH CHOCIO Ta TEXHOJIOTI4HI PSKUMH BUPOOHHITBA, BUJ Ta aKTH-
BHICTb OaKTepiaIbHOI 3aKBACKHL.

KurouoBi cioBa: #Horypr, KOHCHCTCHILsI, XIMIYHHIl CKJaJ, THTPOBaHA KHCJIOTHICTh, aKTUBHA KHUCJOTHICTb, YMOBHa
B’SI3KiCTbh, CTYIIIHb CHHEPE3UCY.

ITocTaHoBKA MPOOJIeMH, AHAJI3 OCTAHHIX AOCTiIKeHDb i myOJikaniii. 3 moTsIIy Mi€TOIOTII KHC-
JIOMOJIOYHI MPOAYKTH WiHHIII 32 MOJIOKO. Jli€eTH4Hi Ta JiKyBaJbHi BIaCTHBOCTI LUX MPOAYKTIB MOsiC-
HIOIOTBCSI CIIPUSATIIMBOIO Ji€I0 HA OpPraHi3M JIIOAMHU MiKpPOOPTaHi3MiB 1 pEYOBHUH, 10 YTBOPIOIOTHCS BHa-
CITiIOK Ol0XIMIYHUX TPOIIECIB, K1 MepediratoTh i Yac CKBAITyBaHHS MOJIOKA. J{JIs miaTpuMaHHS HOP-
MaJIbHOI MIiKpO(JIOpH KUIIKIBHUKY Ta MPOQITaKTUKN HU3KH 3aXBOPIOBAaHb, BUKOPUCTOBYIOThH IIEpEAyCiM
KHCJIOMOJIOUHI IPOAYKTH, y TOMY 4Hcii Horypt [1, 5].

SKicTh Xap4OBHUX MPOAYKTIB Biirpac 9u HE OCHOBHY POJb Y JKHTTEMISIILHOCTI JIFONICH 1 SBIISIE CO-
000 CYKYITHICTh BJIACTHBOCTEH, SIKi XapaKTEPU3YIOTh Xap4yOBY Ta 0i0JIOTIYHY MiHHICTH, OPTraHOJICTITHY-
Hi, CTPYKTYpHO-MEXaHi4yHi, (yHKIIOHAIEHO-TEXHOJIOTI4HI, CaHITAPHO-TITi€HIYHI O3HAKU Ta CTYMiHb iX

© Haparouiii B.M., 2014.
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BHUpakeHHs. BogHOUac 3HaYHA 1X YacTHWHA 3a3HA€ HETATHMBHUX 3MiH Y MPOIEC] BATOTOBJICHHS MPOIYKIIii,
ii 30epiranHs, TpaHCTIOPTYBaHHs Ta peanizamii [1, 8].

Huni B YkpaiHi BOpoBaKyIOThCSl HOBITHI TEXHOJIOTI, CIIPSIMOBaHI Ha YIOCKOHAJICHHS 1 OHOBJICHHS
pENenTypr KUCIIOMOJIOYHHUX MPOIYKTIB, MIIBAIICHHS iX HIETHYHUX 1 JIKYBAIBHUX BIIACTUBOCTEH, pO3-
POOJICHHS TPOAYKTIB 3 HOBUMH (DYHKIIIOHAJLHUMH BIIACTHBOCTSIMHU.

3a maHuMu 6arathox MOCHiKEeHb [4, 6, 9, 10], BCTaHOBICHO 3aKOHOMIPHUI TICHHH 3B’ 130K MikK
NesTKUMHU (paKTOpaMHu: MIITHICTIO 3TyCTKY, KOMIIOHEHTaMHU OaKTepiallbHOI 3aKBAaCKH, 301IBIICHHIM
KIJTBKOCTI MOJIOYHOI KHCIIOTH Y TPOIleCi BUPOOHMIITBA, a TAKOX Iij 9ac 30epiranas npoaykry. Ilo-
PAO 13 30BHIMIHIM BUTISAJOM, KOJBOPOM, 3allaXOM i apOMaTOM KOHCHCTEHIi1 KHCIOMOJOYHUX MPO-
IOYKTiB MPUALISETHCS BEJNMKA yBara sK OJHIN 13 XapaKTepUCTHK, 10 BHU3HAYA€E CIIOXXKHUBUY IIHHICThH
TOTOBOTO MPOAYKTY. B OCTaHHI pOKHM HAyKOBIIIMH PO3POOJISIOTHCS CIIOCOOM 00’ EKTMBHOTO OITIHIO-
BaHHS KOHCHCTCHIlI Ta IHIIUX MOKa3HUKIB SKOCTI MOJIOYHUX MPOJYKTIB 3a JOMOMOTOK (hi3UKO-
XIMIYHHX METO/IB.

Ha croxxuB4OoMy pUHKY IIPEICTABICHO BEJIMKY KUIBKICTh HOTYPTY Pi3HHX TOProBHX Mapok. OmHak
OCTaHHIM YacoM SIKICTh HOTYPTY JIe[lali MEHIIIE 3aJ0BOJIBHSIE HOTO CIIOKUBAYIB, TOMY YK€ BaXKIIMBOIO
€ TpaBWIbHA Ta 00’ €KTUBHA 11 OIliHKA.

3 orjsiAy Ha 1€ METOI0 PoGOTH OYJI0 JOCHIHKEHHS XIMIYHOTO CKJIaly, OPraHOJCHTHYHUX, QIi3UKO-
XIMIYHUX TTOKA3HHKIB Ta PEOJIOTIYHUX MapaMeTpiB HOTYypTy Pi3HUX BUPOOHUKIB, BU3HAUYCHHS HOTO KO-
CTI 3aJIeKHO BiJ TPUBAIOCTI 30epiraHus.

Marepian i MeToauka gociigxedb. 711 qoCTiKEHHS BUKOPUCTOBYBAIH 3pa3Ku HOTYPTY 3 HAIO-
BHIOBadeM «llepcuk» Ta MacoOBOIO 9acTKOIO XKHUpPy 1,5 %, BUpoOIEHOT0 HA MOJIOKOIIEPEPOOHHUX ITiATIPH-
emctBax TOB «binonepkiBcekuii Mosnounuii komOiHat», [IAT «[amakton» i ITAT «XKJIK-Ykpaina»
KuiBchkoi o6macTi.

Ha gac mpoBeneHHs ITOCHTIKEHb BC1 HOTYpTH 3HAXOMWIIUCH Y JOMMyCTHMHX MEXKax TepMiHy 30epi-
ragus, a came 2-, 7-, 10-, 14-, 18- #i 1eHb micias BUTOTOBICHHS.

OpraHonenTu4Hi NOKa3HUKU (30BHILIHIM BUTIISNA, CTPYKTYpa i KOHCHUCTEHIIIsl, CMaK 1 3amax, KOJip)
fiorypry omirtoBamu 3rizuo 3 JJCTY 4343:2004 «Morypru. 3aranshi TexHiuni ymMoBu» [3] Ta «IHCTpYK-
i Mpo MOPSAOK MPOBEACHHS OPTraHOJENTHYHOI OLIHKH M’ SICO-MOJIOYHHUX MPOAYKTiB» 32 JOIIOMOTOIO
OpTraHiB BiIUyTTS.

VY #lorypti BuzHauanu ¢i3UKO-XiMiYHI MOKa3HUKH: TUTPOBAaHY KHCIOTHICTh (TUTPOMETPUYHUM Me-
TOJIOM), aKTHBHY KHCJIOTHICTH (TIOTEHIIIOMETPUYIHIM METOIOM 3 BUKOPHUCTAHHSIM 10HOMEpa); CTPYKTYp-
HO-MEXaHiuHi TOKA3HUKH: YMOBHY B’ S3KICTh (32 4aCOM BHTIKaHHS IPOAYKTY MicTKicTio 100 cM’ 3 BHXi-
JHUM OTBOPOM 5 MM), CTYIiHb CHHEPE3HCY (32 KiJIbKICTIO CHPOBATKH, 110 BUALISIETHCS 3a | TOAMHY Bi-
JTHEHOTO (iIBTPYBAHHSA).

Pe3yabTaTu gociaixxkeHb Ta ix 00roBopeHHsi. Ha 3a3HadeHnx BUIIC MOJOKOIEPEPOOHUX ITiIITPH-
€MCTBaxX JUIsl BAPOOHHLITBA HOT'YpTY BUKOPHUCTOBYIOTH PE3EpBYapHHI CIIOCiO, B OCHOBY SIKOTO ITOKIafe-
HO CKBAaIllyBaHHs HOpMAaNi30BaHOI cyMimn y pe3epByapax. s HorypTy, BUpOOIEHOTO pe3epByapHUM
crmoco0oM, TIpUTaMaHHa Pifka KOHCUCTEHINS. Lle 3yMOBIIEHO THM, IO 32 TAKOTO CITIOcO0y BUPOOHUIITBA
HApOCTaHHA KHUCIOTHOCTI Ta YTBOPEHHS 3TYCTKY BiOYBA€ThCS 3a MEPIOJMYHOrO MEpeMillyBaHHS, i
TINBKH MiCHsI TOCSITHEHHS! HEOOXiAHOTO PiBHS KUCJIOTHOCTI MPOAYKIIIO PO3NUBAIOTH Y CIIOKHUBUY Tapy i
BIIMPABJISIOTH Y XOJIOAMIbHI KaMEPH M1 TO3piBaHHS [7].

SIKICTh KHCIIOMOJIOYHHUX IPOIYKTIB BU3HAYAETHCS SKICTIO BUXIAHOI CHPOBHHH, OPTaHOJCTITHIHUMH
BJIIACTUBOCTSIMH, IX CTPYKTYPOIO i KOHCUCTEHIII€IO.

[Tix yac mocmimKeHHS OPTraHOJENTUIHNX IMOKA3HUKIB y HOTYPTI 3aJIEKHO Bill TepMiHy 30epiraHHs
CITocTepiranu ix 3MiHu Ha 14-i neHb 30epiraHHsa OpoAyKTy. Y mpoaykTi, BupobieHomy Ha TOB «bimo-
LEPKiBCbKUN MOJIOYHHI KOMOiHAT», BUSBIWIIM HE3HAUHE Ta30yTBOPEHHs, OAHAK KOHCUCTEHIis Oyna ox-
HOpizHOIO, xenenonionor. CMmak 1 apomar Oyau Iemo KUCIyBarti, aje 0e3 CTOPOHHIX MPHCMAaKiB i 3a-
MaxiB, CMakK B Mipy COJIOJIKHIA.

V iiorypti [IAT «["amakToH» crmoctepirany 3aHagTO PiAKY KOHCHUCTEHIIIO 3 BUPaKEHUM Ta30yTBO-
penssaM. CMak, apomar 1 KoJIip MPOAYKTY 3aJIMIIABCS OAHAKOBUM YIIPOAOBK YCHOTO TEPMiHY 30epiraHus
(2-,7-,10-, 14-it mni).

Y npoxaykti ITAT «KJIK-Ykpaina» 3a KOHCHCTEHIIIEIO YCTAaHOBWIA HEOIHOPIMHICTE CTPYKTYPH 3
HE3HaYHOIO KPYIUHYATICTIO, CIIOCTEpiralii He3HayHe ra3oyTBopeHHs. CMak 1 apoMaT OyJiu KUCIOMOJIO-
YHi, aJie IpUCcMaK OyB COJIOIKYBAaTUH Ha KiHEelb TepMiHy 30epiraHHs.
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Cmak Ta apomar KHCIOMOJIOYHHX TMPOAYKTIB OOYMOBIJICHI KHCJIOTaMH Ta KapOOHWIHBHIMH
3’€IHAHHSMU — alleTallbJICeTi], AT, alleTOH Ta iH. Bix iX BMICTY Ta KiNBKICHOTO CHiBBiJHOIICHHS
3ajekaTh CrHeuu(piuHui CMak 1 3amax KHCIOMOJIOYHMX MPOAYKTiB. Okpemi mTamu Streptococcus
thermophilus TPOXYKYIOTh HEBEIIMKY KUIBKICThH aleTaiabIerimny Ta mianeTmry. I[Ipore OCHOBHY poOJIb B
YTBOPEHHI CMaKy Ta apoMaTry Horypty BUKOHYe Lactobacillus bulgaricus. ToMy 3HWKEHHS KITBKOCTI
00JIrapCchKOi MANMYKY Y CKJIaJli 3aKBaCKHU Oy1e CIPHUATH MOTiPIICHHIO CMaKy Ta apoMary Worypry [2].

BaximBumu miporiecamMu, 110 BiIOyBaIOTHCS MPH BUPOOHHUIITBI KHUCIOMOJIOYHUX MPOAYKTIB, € KOAry-
TS Ka3eiHy 1 remeyTBopeHHs. Koarymsmiro ka3eiHy BHKJIMKA€ MOJOYHA KHCIIOTA, SIKa YTBOPIOETHCS
MPY MOJIOYHOKHUCIIOMY OpOJIiHHI JIaKTO3H, BHACIIIOK YOTO MiABUIIYETHCS KUCIOTHICTh IPOIYKTY.

VY nocnimxyBaHOMY HOTYpTi Bi TphOX BHPOOHMKIB IMiABHILIEHHS THUTPOBAHO! KUCIOTHOCTI CHOCTE-
piranu Ha 14-i neHb TepMiHy 30epiraHHs MPOIYKTY, OJHAK Il TIOKa3HUKH 3HAXOIWINCH Y MeXKaxX HOPMHU
(80-140 °T) (puc. 1).

AKTHBHA KUCJIOTHICTh YIPOJOBX TEpPioAy JOCTiKeHHs Oyna B Mexax 4,0-4,58 (wopma 4,8-4,0)
(puc. 2). VY #torypti TOB «binouepkiBchkuii MOIOYHHAN KOMOIHAT» CIIBBITHOIIEHHS TUTPOBAHOI J0 aK-
TUBHOI KUCIOTHOCTI Ha 14- i 18-i1 menn 36epiranns cranomwio 130 °T:4,0, y #orypri ITAT «KJIK-
Vipaina» — 100 °T:4,82. Taki MoKa3HUKH KUCIOTHOCTI MOXKIIUBO 3a0€31EUyIOTh COJIOIKUIM CMaK Ha Ki-
Helb 30epiranHs IpoaYKTY.
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Puc. 2. AKTHBHA KHCJIOTHICTB iorypry.
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Haii6inpm 9yTIuBAMHA 1 TEPCIIEKTUBHAMU JJI OI[IHIOBAHHS SIKOCTI KHCIIOMOJIOYHUX TPOAYKTIB €
PEOJIOriyHI i CHHEPE3HUCHI BIACTHBOCTI 3TYCTKY, 30KpeMa B’SI3KICTh 1 CTYMiHb CHHepe3ucy. Bonu 3ane-
JKaTb BiJl CKJIaZy MOJIOKA 1 OaKTepiaJbHUX 3aKBACOK, PSKUMIB TEILUIOBOI 1 MeXaHI4HOI 00pOOKH, crioco0y
1 TPUBAJIOCTI KOATyJIAIii OUIKIB MOToKa [2].

Ha 2-it nens 30epirands HorypTy HaWBHIIUH MTOKa3HUK CHHEPE3UCY 45 % criocTepirain y IpoayKTi
AT «XJIK-Ykpaina», yMoBHa B’S3KicTh CTaHOBHJA 92 c. YIPOAOBXK BCHOTO TEPMiHY 30epiraHHs
CTPYKTYPHO-PEOJIOTIUHI MMOKAa3HUKHA MPOMYKTY MOCTYIIOBO 3MiHIOBAIUCh. Tak, Ha 14-if 1neHb CTYyMiHB
cuHepesncy 30impmuBcs 10 69 %, a yMoBHA B’ I3KiCTh 3MEHIIMIACK 10 35 ¢ (puc. 3, 4).
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Puc. 4. CtyniHb cuHepe3ucy HOrypry.

[lixg wac mocmimxenns orypry TOB «binouepkiBcbkuil MOIIOUHMI KOMOIHAT» MPOTATOM BCHOTO
TepMiHy 30epiraHHs CIIOCTEepirany MOoAiOHY TEHICHINIO IO 3MEHIICHHS YMOBHOI B’S3KOCTI Ta ITiJIBH-
IICHHS KUTBKOCTI BiaiieHoi cupoBatku — 80 % 1 28 ¢ BiMOBIIHO.

HaiiBumii nokasHuku crynens cuaepesucy (45 %) i naiimenmy B’ si3kicts (40 c) Horypry [HAT «[a-
JIAKTOH» CIIOCTEpITaJid Ha TToYaTKy (2-# aenb) 1 B KiHi (14-# meHp) 30epiranHs mpoaykry. Taki peoso-
T1YHI TOKa3HUKH MATBEPDKYIOTHh PE3YIbTAT OPTaHOJICTITUIHOI OITIHKHM — PiAKY KOHCHCTCHIIIIO HOTYpTY.

[IpoBeneHuii aHami3 peoyOTiYHMX MapaMeTpiB HOTYpTY MOKa3aB, 10 Ha 14-ii neHp 30epiranHs peo-
JIOT14HI MMOKa3HUKH MPOIYKTY 3MiHIOIOTHCS: YMOBHA B’SI3KICTh 3MEHILIYETHCS, CTYIIHb CHHEPE3UCY MiJ-
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BHIYETHCSI. CTPYKTYpHO-MEXaHIUHI BIACTHBOCTI KHCIIOMOJIOYHUX MPOIYKTIB 3ajie)KaTh BiJl CLIOCOOY Ta
TEXHOJIOTIYHUX MapaMeTpiB BUPOOHHUIITBA, B/l BUIOBOTO CKIany OakTepiajabHOI 3aKBaCKH.

s ckBamryBaHHSI MOJIOKa BUKOPUCTOBYIOTh OaKTepiaibHi 3aKBACKH, BUTOTOBJICHI Ha YUCTUX KYJb-
Typax BIANOBIIHUX BUAIB Mikpodopu. Big migdopy KyiabpTyp 3aiexaTh apoMaT, KOHCHCTEHINS Ta 1HIII
SIKOCT1 IPOAYKTY. SIKiCTh 3aKBAaCKM 3aJICKHUTh BiJl YACTOTH KYJIBTYPH, 3AATHOCTI IO YTBOPECHHS KUCJIOTH,
apoMary, HarpoMa>KeHHS aHTHO10THKIB.

Tabmuns 1 — Ckaax 6akTepiaaTbHUX 3aKBACOK ISl BAPOOHUITBA HOrypTy

Bupo6unk 3asBIICHUH CKJIaJl MIKpPOOPTaHi3MiB

Yucri KynpTypH MOJOYHOKHMCIMX Oaktepiit  Streptococcus thermophilus, Lactobacillus
delbruesckii subsp. Bulgaricus (Yo-Flex DVS). KifbKicTb ®HUTT€3AaTHUX MOJIOYHOKUCIHX OaK-
Tepiit me Menme 1 x 10 7 KYO /r B kiHui cTpoKy OpuaaTHOCTI

YuCTi KyNbTYpH MOJOYHOKHCIAX MIiKpOOpraHi3MmiB. KiIbKiCTh )KHUTTE3MATHUX MOJIOYHOKHCIUX
Oakrtepiil Ha KiHenb cTpoky npuaarHocTi, KYO B 1 oM, He menme, ik 1 x 107

AT «KJIK-Ykpaina» | 3akBacka ioryprHa

TOB «binonepkiBchkuii
MOJIOYHHUI KOMOIHAT»

TTAT «I"amakToH»

Bupobuuk TOB «binonepkiBcbkuii MOTOYHHI KOMOIHAT» BUKOPHCTOBYE TepMOQIIbHY HOTYPTOBY
kynbpTypy dipmu Chr. Hansen y 3amoposxkenomy Buriiai (Yo-Flex DVS). DVS-kynbTypu — 11e BUCOKO-
KOHIIGHTPOBAaHI Ta CTaHAAPTU30BaHi OaKTepiaibHi MpenapaTH, M0 3a0e3Mevy0Th OTPUMAaHHS MPOIYKTIiB
3 MIOJJOBKCHUM TEPMIHOM 30€piraHHs Ta Ay»e BUCOKUM PIBHEM MIITHOCTI CTPYKTYpH, HKHIM apOMaTOM
1 HU3bKMM PiBHEM HAapOCTaHHsI KMCIOTHOCTI y Tpoueci 30epiranns (tadi. 1).

BupoOuuku [TAT «["amakton» Ta [TIAT «KJIK-YkpaiHa» BUKOPHCTOBYIOTHh TepMiH «HYHUCTI KyIbTy-
P¥ MOJIOYHOKHUCIIUX MIKPOOPTaHi3MiB», «3aKBacka HOTypTHa», HE PO3MIH(POBYIOUH, SKi came MIKpoop-
raHi3sMy OyJM BUKOPUCTaHi IJIsl BUTOTOBJICHHS HOTypTy. ToMy MOTipIIeHHS PEOJIOTIYHNX BIACTUBOCTEH
vorypty IIAT «["amakton» Ta [TAT «KJIK-Ykpaina» MokHA TTOSICHUTH TaKOX BHIOBHM CKJIAZOM Oak-
TepialbHOI 3aKBACKH, SIKA BUKOPUCTOBYETHCS AJISl CKBAITYBAaHHS MOJIOKA Ha LUX MiINPUEMCTBAX.

BukopucTanHsl 3aKBacoK, sIKi aKTUBHO CKBAaIIyIOThb MOJIOKO, 8 TaKOK YTBOPIOIOTH B’SI3Ki 3TYCTKH,
CIPUSTIMBO BIUIMBAE HA MOKPAILEHHS PEOJIOTIYHUX MOKA3HUKIB KUCIIOMOJIOUHUX NPOAYKTIB.

Bucnosku. 1. Horypru 3 HanoBrioBayeM «IIepchKk» Ta MAacoOBOIO YaCTKOK KupY 1,5 %, sii BHTO-
toBneHi Ha TOB «binonepkiBcbkuii Moounuit komOiHaT», IIAT «['amakton», 1 [TAT «KJIK-Ykpaina»
3a OpraHONENTHYHMMHU OKA3HUKAMH BianoBinaots Bumoram JICTY 4343:2004. Horypr AT «anak-
TOH» XapaKTEPHU3YBaBCS PIAKOI0 KOHCHCTCHLIEI0 3 BUPAXCHWM Ta30yTBOpeHHsM. Y Horypti IIAT
«KJIK-YkpaiHa» Ha KiHEIb TepMiHy 30epiraHHs BCTAHOBUIIHM COJIOIKHIA CMaK MPOIYKTY.

2. Ha 14-i1 nenp 30epiranHsi HOrypTy Bifl TphOX BUPOOHHWKIB BiIMidaiH MiJBUILEHHS THTPOBAHOI
KHUCJIOTHOCTI Ta 3HWKEHHS aKTUBHOI KUCJIOTHOCTI.

3. 3a gocmipKeHHs PeoSIOTIYHUX BIACTUBOCTEH KOHCHUCTEHILIT HOTYPTY Bill TPhOX BUPOOHHKIB MpPO-
TATOM BCHOTO TEPMiHY HOTO 30€piraHHs CIoCTepirajy 3MEHIICHHS YMOBHOI B’S3KOCTi Ta MiJBUILECHHS
cTynens cunepesucy. Horypr ITAT «['amakToH» XapaKTepH3yBaBcs HAHBUIIMMH TTOKa3HUKAMH CTYTICHS
CHHEPE3HCy Ta HAHMEHIIOI B’ A3KIiCTIO MPOIYKTY.
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KavecTBeHHbIe MOKa3aTe/ N HOTypTa B 3aBHCHMOCTH OT NPOJ0KUTETLHOCTH XPAHEHUS

B.M. Haarounii

HccnenoBanbl XMMHYECKHH COCTaB, OPraHOJCNTHYECKHE U (PU3MKO-XMMHYECKUE NOKAa3aTEeIH, PEOJOTHYECKHE U CHHEPE3H-
CHBIC CBOWCTBa Worypta pasmmuHbix npomsBogurencii: OO0 «bemonepkoBckuii MOIOYHEI KoMOUHAT», [TAO «['anakron» u
ITAO «XJIK-Ykpauna» Ha 2 -, 7 -, 10 -, 14 -, 18-i1 neHb XpaneHus npoaykra. Ha 14-ii neHb cpoka XpaHEHUs yCTAHOBUIIM H3-
MEHEHUE OPIraHOJECNTHYECKUX IIOKa3aTelel M NOBBIIICHUE TUTPYeMOl kucioTtHocTH B Horypre. B florypre ITAO «l"anakTon»
Ha0JIIo 1Ay )XUAKYI0 KOHCUCTEHINIO C BEIPaXXEHHBIM ra3000pa3oBaHHeM. Takxke BHICOKHE IOKa3aTell BSI3KOCTH (25 ¢) U cTe-
neHu cuaepesuca (83 %) Habmoganu B KOHIE CpoKa XpaHeHus B Horypre oT npousBoautens OAO «["amakton». K ocHOBHBIM
(akTopaM, KOTOpBHIC BIUSIOT HAa OPTaHOJNENTHYECKUE U CTPYKTYPHO-MEXaHUYECKHE CBOMCTBA HOrypTa OTHOCAT COCOO M TeX-
HOJIOTHYECKHE PEKUMBI IPOM3BOICTBA, BUJ M AKTUBHOCTh OaKTEPHAILHON 3aKBACKH.

KumoueBble c10Ba: HOrypT, KOHCHCTEHIMS, XAMHUYECKHI COCTAaB, TUTPYEMasi KUCIOTHOCTh, aKTUBHAsI KHCJIIOTHOCTh, YCIIOB-
HAasl BSI3KOCTb, CTCIICHb CHHEPE3UCa.

Haoiiwna 18.03.2014.

YK 636.52/58.087.72:612.3

COBOJIEB O.1., kann. c.-r. HayK
binoyepxiscoxuii nayionanvruil azpapHuti ynieepcumem

HEPETPABHICTD IIO’KUBHUX PEYHOBUH
KYPUATAMU-BPOMJIEPAMH 3A BUKOPUCTAHHSA
CEJIEHY B CKJIAJAI KOMBIKOPMIB

V ¢izionoriunomy mocmini Ha 30-neHHEX Kypuarax-Opoiinepax kpocy COBB 500 BuBueHO BIUIMB J0OABOK Pi3HUX JI03 Ce-
JIeHy B KOMOIKOPMH Ha CTYIiHb NEPETPABHOCTI IMOXXUBHUX PEYOBHUH y iXHBOMY OpraHi3Mi. BcTaHOBJIEHO, 10 3r0J0BYyBaHHS
MOJIOZHSKY KOMOIKOpMIB, 30aradeHux ceneHoM y no3ax 0,2-0,4 Mr/kr, CrpaBuiIo MO3UTHBHHI BIUTUB Ha IPOLIECH TPABICHHS B
OpraHi3Mi NTHL Ta CIPHUSIIO KPALOMy BUKOPHCTAHHIO TI0KMBHUX PEYOBHH KOpMY. HalBUILi MOKa3HUKHK MEPETPABHOCTI MOXKHU-
BHHUX PCUOBHH Oyiu y Kyp4aT-OpoiiepiB TPEThOi JOCIIIHOT IPyNH, SIKUM yBOIHIM B KOMOiKOpMH ceneH y no3i 0,3 mr/xr.
B oprani3mi Kyp4aT wiei rpynu BipOTiIHO MiABHIIKIACS MEpeTpaBHiCTh opranidHoi pedoBuHu Ha 0,9 %; cuporo mpoteiny —
2,1; cuporo xupy — 2,8 Ta BEP — 0,4 %.

KurouoBi ciioBa: kombikopM, celieH, 103a, Kypyata-Opoitiepu, nepeTpaBHicTh, OXUBHI PEUYOBHHHU.

IMocTtanoBka npodaemu. [loxuBHi pedoBrHN (OiJIKH, )KUPHU, BYTJIEBOIH), IO HALXOASTH 3 KOPMOM
y ITYHKOBO-KHUINKOBHWM KaHAJ ITHIII I Ji€f0 (epMEHTIB TpaBHUX COKIB MiITAIOTHCS TiIPOTITHIHOMY
PO3IIECTUICHHIO Ha OLTBIT IPOCTi CIIOMYKH (aMIHOKHCIOTH, MOHOCAXapH/IH, )KUPHI KUCIOTH). Lli crmomyku
MaroTh BUCOKY PO3YHMHHICTh y BOJI, JIETKO BCMOKTYIOTHCS 13 KUIIEYHHUKY [UIIXOM aCUBHOI Ta aKTUBHOI
IuQys3ii, micas 40ro MOTPAIvIsIOTh y KPOB 1 JiMQy 1 MepeHOCATHCSI HUMH A0 KIITHH OpraHi3My, e 3a-
3HAIOTh PI3HUX IIEPETBOPEHb. Y MOJAIBIIOMY BOHH BUKOPHCTOBYIOTHCS IITHIICIO HA NIEBHI HOTPEOH.

© Co6ouer 0.1, 2014.
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3MaTHICTh KOPMY 32I0BOJTBHATH TTOTPEOH CIITLCHKOTOCIIONAPCHKOI NTHIl Y peYOBHHAX, 110 HEOOXIiI-
Hi 17151 HOpMaJIbHOT JKUTTEAISTIBHOCTI Ta BUPOOHUITBA POIYKIIii, BU3HAYAETHCS HOTO MOXKUBHICTIO.

OrmiHKa MOKUBHOCTI KOPMY 32 XIMIYHUM CKIIaJIOM HE Ja€ YsIBICHHS MPO 3MiHH, IO BiIOYBalOTHCA 3
HUM B OpraHi3Mi NTULI B pe3yJbTaTi MexaHi4Hoi, XiMiuHOi Ta OionoriuHoi aii. BaxIMBUM NOKa3HUKOM
MOKUBHOCTI KOPMY € MEPETPaBHICTb PEYOBHH, 110 BXOASATH A0 HOTO CKIay.

Ha nepeTpaBHICTh MOKMBHUX PEUYOBHH KOPMY BIUIMBAE Psix (haKTOPiB: BUI ITHUII, 11 BIK, CTaTh, Ha-
TIPSIM TIPOYKTUBHOCTI, CKJIAJT PaIioHy, THIT TOJIIBII, iIHAWBIyalbHI OCOOIHBOCTI TOIIIO.

AHaJi3 ocTaHHIX q0CTiTxKeHb i myOaikamii. OCKiTbKH 3’ ICyBaJIOCS, IO CEJICH aKTUBYE Aito Oara-
ThOX ()EPMEHTIB Ta TOPMOHIB i TUM caMuM 3abe3neuye ixHIO (izionoriuny ¢yHKUito, 6araTo BYCHHUX
OCTaHHIM YacOM IOB’A3YIOTh IiJBUILEHHS MPOAYKTHBHUX SIKOCTEH TBAPHH 1 NTHILI 31 3MiHOIO iHTEHCHB-
HOCTi OOMIHY PeUOBHH B oprasi3zmi. ChOro/IHI JOBEIEHO, IO IiJ] BILTMBOM CEJICHY TOJIMIIYEThCS Tepe-
TPaBHICTh MIOKUBHUX PEUOBUH KOPMY, 30UTBITYETHCS BiAKIATAHHS 1 3aCBOEHHS a30Ty, MaKpO- Ta MiKpO-
€JIEMEHTIB, 10 CBiIYHUTH MPO TE, IO B OpraHi3Mi OLIBII aKTHBHO MEpediraloTh HE JIUIIE MPOIIECH PO3-
MIETUICHHS OUIKiB, )KHUPIB Ta BYTJICBOMIB, a i X cuHTE3 Ta HakommdeHHs [ 1-6]. JlocmimkeHHs, sSKi Ipuc-
BSYCHI IUM NUTAHHIM, BAKOHAHO TIEPEBAYKHO HA KypsAX-HECYUKax Ta JOPOCIUX TYCSIX.

Yepes oOMekeHy KiJIbKICTh HAYKOBUX MyOuTiKalii o0 XapakTepy il celeHy y pasi 3roJ0ByBaHHS
Horo y ckiani KOMOIKOpMIB Ha MEpEeTPaBHICTh MOXUBHUX PEUOBHH KypyaTaMHU-OpoiijiepaMu BHHUKJIA
HEOOXITHICTh y TOJATKOBHUX JOCIIHKCHHSIX.

MeTta gociaixkeHb — BUBUYNTH BILTUB TOOABOK PI3HUX J03 CEJICHY B KOMOIKOPMH Ha CTYIIIHB ITEpPET-
PaBHOCTI TTO’)KUBHHUX PEUOBHH B OpraHi3Mi KypdaT-Oponiepis.

Marepiaau i MeToauka nocaigkeHb. ExcriepuMeHTanbHI JOCTIKEHHS] BUKOHAHO Ha KypyaTax-
opoiinepax kpocy COBB 500. [lnst mpoBeneHHs (i31010TiYHOTO TOCTiNY, SIKUi CKIIaAaBcs 3 ABOX Mepio-
JiB (TIOTIEPEeTHLOTO Ta OCHOBHOTO), OYJI0 BiiOpaHo MONOAHSIK nTHI Y 30-IeHHOMY Billi 11O 5 TOMIB i
c(hOpMOBaHO KOHTPOJIbHY Ta TPH JOCTIIHI FPYIH 3a OJHAKOBOTO CIIBBITHOIICHHS y IPYyMax CaMIlB i
caMoK. [ITuirio yrpuMyBaiy y crieriiadbHuX KITKaX, SKi IPUCTOCOBAHI IJIsT 30UpaHHs MTOCTiAY.

YrpomoBx A0CTiay B KOMOIKOPMHU TSl TITHIN TOCTITHAX TPy TOAATKOBO BBOJIFUIMA CEJICH Yy TaKiil
KiTbKOCTi, MI/KT: npyra rpymna — 0,2; tpetst — 0,3 ta yerBepra — 0,4. KypuaTa nepuioi KOHTpOJIbHOI rpy-
1 100aBKy CelieHy He oJepKyBaliu. SIK JDKepesio ceJieHy BUKOPUCTOBYBAJIH CEJICHIT HATPilo.

Y1poIoBk OCHOBHOTO Tiepiony (5 IHIB) MPOBOIMIN PETEILHUN OOJIIK CIIOKHUTOTO KOPMY Ta BUJLJIE-
Horo mnocminy. Iocnmin 30upanu nBidi Ha 100Y: BpaHII Ta BBeUYepi. 310paHuii MOCHi 3BayKyBaiH 1 BiIOu-
pajy cepeHi 3pa3Ku Il aHam3y. AMiak y KOxHiH mpo0i mocmiay dikcysanu 0,1H po3drHOM MIaBIeBO1
KHUCJIOTH 13 po3paxyHKy 4 mi1 Ha 100 T roMoreHizoBaHoi Macu mociinay. Jlo mpoBeaeHHS 300TEXHIYHOTO
aHaJi3y Bci 3pa3ku MOCIigy 30epirain y XoJOAWIHUKY B CKJISIHIHM, IIiIbHO 3aKkpuTid Tapi. CepeaHi 3pa-
3KH KOMOIKOpMiB BiZOMpany Ha IOYaTKy OCHOBHOT'O MEPioay.

KinbkicTs nepeTpaBHUX MOKMBHUX PEUYOBHH BH3HAYAHM 32 PI3HUILICIO MK HaJXOMKCHHSM IX 13 KOPMOM
Ta BUAUICHHAM 13 ociigoMm. [1ix 9ac BU3HAUCHHS TIEPETPABHOCTI CHPOTO MPOTEiHY, a30TUCTI PEIOBHHH KaTy
BIJUTIJISUTH BiJT CEYOBOI KHUCIIOTH Ta 11 COJICH XIMITHAM METOJIOM, 3arporioHoBaHuM M.I. [ sikoBrm.

XiMigHAH aHaTi3 KOMOIKOPMIB, TTOCHITY TIPOBOIMIIN TAKUMH METOAAMH: ITOYATKOBY BOJIOTICTh — BUCY-
LIyBaHHSAM HaBaKKHM y CYIIMIIBHIN madi 3a Temneparypu 65-70 °C; 3arajgbHy BOJIOTICTh — BHCYIIYBaHHSIM
HaBaXXKM y CcymmibHiN madi 3a temnepatypu 100-105 °C; cupuit npotein — 3a K enbnanem; cupuii sxxup —
eKCTparyBaHHsM €THJIOBHM CIIUPTOM B amapati CoKcieTa; cupy KIITKOBHHY — METOAOM KHUCIOTHO-TY>KHOTO
rigpoizy 3a ['enneOeprom i LllToMaHoM; CHpY 30J1y — CHIAJIFOBAHHAM HAaBaKKU Y My(elbHIN Iedi 32 TeMIIe-
parypu 525-550 °C. BuicTt BEP (%) y xoMOikopMax i ITOCTiIi BU3HAYAIHM PO3PaXyHKOBUM IIUIIXOM 32 Pi3-
Hutiero Mk 100 Ta CyMOIO MacOBHX 9aCcTOK BCIX 1HIIMX PEYOBHUH KOPMY a00 ITOCITiTy.

Pe3yabTaTn nociaigkeHs Ta ix 00roBopeHHs. JlaHi, 1010 HAXOKESHHSI OCHOBHHUX TTOKUBHUX pe-
YOBUH KOPMY 3 KOMOIKOpMIB B OpTaHi3M ITiITOCITITHOTO MOJIOTHIKY HAafOTh MiACTaBY TBEPIAUTH IIPO Bifl-
CYTHICTH BipOTiAHOI Pi3HMIIN MK MTUIEI0 KOHTPOJBHOI Ta MOCTIIHUX TPy (TaoduI. 1).

Tabmums 1 — Cepennbpo1000Be CIO:KUBAHHS MOKUBHUX PEYOBHH KypyaTaMH-GpoiijiepamMu, I/Tox.

I'pyna
TToxa3Huuk - - -

1 KOHTpOJBbHA 2 pocnigHa 3 nocnigHa 4 nocuinHa
OprasiyHa pe4oBHHA 87,0+£2,02 86,5+0,65 86,9+0,47 86,5+0,87
Cupuii npoTein 19,6+0,45 19,4+0,15 19,9+0,11 19,7+0,20
Cupa KIITKOBHHA 4,6+0,11 4,7+0,04 4,8+0,03 4,6+0,05
Cupuii xup 6,2+0,14 6,3+0,05 6,2+0,03 6,3+0,06
BEP 56,6+1,31 56,2+0,42 56,1+0,30 55,8+0,56
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Tak, ¢akTH4YHE CIOKUBAHHS OPraHIYHOI PEYOBHHHU KypuaTaMu-OpoiaepaMud KOHTPOJIBHOI IPyNU B
CepeIHhOMY Ha OJHY ToJIoBY 3a 100y ctaHoBmio 87,0 r; cuporo mpoTeiny — 19,6; cupoi KITITKOBUHU —
4,6; cuporo xupy — 6,2 Ta BEP — 56,6 r. AHayoriyHi MOKa3HUKH y X POBECHUKIB i3 JOCHITHUX TPYII
BapilOBAIM Y TAKUX MEXKax, I: 86,5-86,9; 19,4-19,9; 4,6-4.,8; 6,2-6,3 Ta 55,8-56,2 BiAMOBIIHO.

Sk moka3aB aHaJi3 pe3yabTaTiB (Pi310JIOTIIHOTO JOCIITY, IEPETPABHICTE MTOKUBHUX PEYOBHH KOPMY
y MOTHUII BCIX IOCIITHUX TPYI Oyjia OCHTh BUCOKOIO 1 MEPEBHUINYyBaJla TOKA3HUKU KOHTPOJIBHOI TPYyIH
(Tabi. 2).

Ta6muns 2 — [epeTpaBHicTL MOKHBHHEX PE4OBHH KOMGikopMiB, % ( X 5~ , n = 5)

I'pyna
IToxa3uuk 3 ] -

1 xoHTpOJIBHA 2 nocnigHa 3 nocnigHa 4 nociigHa
OpraniuHa pedoBHHA 72,940,11 73,3+0,17 73,8+0,08™ 73,040,07
Cupnii ipoTein 84,7+0,06 86,1+0,09" 86,8+0,04" 86,7+0,03""
Cupa KIITKOBHHA 27,0+0,31 27,8+0,46 29,8+0,21" 28,8+0,17"
Cupuii xup 68.,4+0,13 69,240,20" 69,5+0,09™ 68,7+0,08
BEP 78,6+0,09 78,740,14 79,040,06™ 78,1+0,05

I pumiTKa: BipOTiAHICTb PI3HUII MiX KOHTPOJIBHOIO Ta TOCTiHAMH IpynaMH 3a kputepieMm CTbionenTa:  — P<0,05;
© - P<0,01; " - P<0,001

Tak, Kyp4ara JOCIiTHAX TPYIT BUTITHO BHPI3HINCH 3a TIEPETPABHICTIO OPTaHiuHO1 peuoBuHU (73,0—
73,8 %, npotu 72,9 % y xoHTponbHiil Tpyni). Ognak, cratuctuyHo BiporinHoto (P<0,001) pi3Huws Bu-
SBUJIACS JIMILE y TPETild JOCHiTHIN TPy, NTUL SKOI MepeBHIyBaia 3a UM IMOKa3HUKOM CBOIX poBec-
HUKIB 3 KOHTpOIsHOI rpym Ha 0,9 %.

Binpmr iCTOTHY PI3HHINIO CIIOCTEPIraau 3a MEepPeTPaBHICTIO CHPOTO MpoTeiHy. Tak, AKIo y Kypdar
KOHTPOJIBHOI I'pynu BiH mepeTpaBitoBaBcs Ha 84,7 %, TO y NTHLI AOCHIAHUX TPyI Ll MOKa3HUK OYyB
Biporiguo BummM (P<0,001) na 1,4 %, 2,1 Ta 2,0 % BiANOBIAHO.

MoOJOAHSK KOHTPOJILHOI TPYITH MOCTYIABCS JOCIITHOMY TaKOX 32 IMEPEeTPaBHICTIO CHPOI KIIITKOBHU-
HU. Pi3HUIM MiX KOHTPOJBHOO Ta JOCIiIHIUMH rpynaMu (Ha KOPUCTh OCTaHHIX) CTAHOBHJIA: y IPYTiil —
0,8 %, tpetiit — 2,8 (P<0,001) Ta werBepriii — 1,8 % (P<0,01). Hu3pka neperpaBHiCTh CUPOT KIITKOBHHU
y JOCIiTHOTO MOJIOTHAKY (27,0-29,8 %) MOsICHIOETLCS 3HAYHOIO TOBITHHOIO CTIHOK POCIIMHHUX KITITHH,
SIK1 BQXKKO MMIITAIOTHCS T1APOIIi3y, MEPEKPUBAIOTEL TOCTYIT (PePMEHTAM TPaBHUX COKIB J0 TIOKUBHHX pe-
YOBUH 36pPHOBUX KOMIIOHEHTIB KOMOiKOPMIB.

JloGaBku celeHy B KOMOIKOpMH IS Kyp4aT-OpoHiIepiB CIPHSUIH ITiIBHINEHHIO TIEPETPABHOCTI CH-
poro xkupy. Y KOHTPOJbHIH rpymi Leil moKa3HUK cTaHOBUB 68,4 %, THMYAacOoM y OpyTid HOCHiAHIN rpymi
BiH 30inbmuBcs Ha 0,8 % (P<0,05), Tperiii — Ha 1,1 (P<0,001) Ta ueTBepriii — Ha 0,3 %.

[lomo neperpaBuocTi BEP y MomomHSKy Apyroi Ta TpeThoi AOCTIAHUX TPYI BiAMIUCHO HE3HAYHE
T IBUIIEHHS BEIMYMHU 1TH0TO MToka3HuKa Ha 0,1 Ta 0,4 % BianoOBiAHO, a B MOJIOJHSKY Y€TBEPTOI JOCIi-
JHOI TPyNH — HaBMaKH, 3HIKEHHS Ha 0,5 %, NOPiBHAHO 3 KOHTPOJIBHOIO Ipymoo (78,6 %).

3 METOIO OITIHKHM PO3CIFOBAaHHS MOXIJIMBUX 3HAYCHBH BHUITAIKOBOI BEJIMYMHU HABKOJIO ii CepeaHBOTO
3HAUYEHHS, @ TAKOXK BUSBJICHHS T4 BUMIPIOBaHHS CHJIH 3B’ 53Ky MiXK OKPEMHUMH PiBHSIMH (haKTopa Ta pe-
3yJIFTaTHUBHOIO O3HAKOI0 HaMU OyJi0 MPOBEACHO OUCTIEPCIHHMIA aHalli3 MiHIMBOCTI IOKa3HUKIB MEpeTpa-
BHOCTI TO’KUBHUX PEYOBHH KOPMY.

OTtpumaHi AaHi CBiIYaTh, MO cepel YCiX A03 CeJieHy HalOUIbII 3HAUMMHM 1 BipOTiTHUH BIUIMB Ha
MePETPABHICTH MOKUBHUX PEUYOBHH KOPMY YMHMIIA 103a ceneny 0,3 mr/kr (Tadm. 3).

Tabmrt 3 — Criia BIVIMBY Pi3HHX 03 celeHy HA IepeTPABHICTD MOKHBHUX PeY0BHH KOMOiKOpMYy KypuaTamu-OpoiiiepamMu

Jo3za ceneny, Mr/kr
TToka3zHuk 0,2 0,3 0,4

' % ’x % "’ %
OpraHiyHa pe4oBHHA 0,344 34,4 0,832*** 83,2 0,102 10,2
Cupuii npotein 0,956 95,6 0,989 98,9 0,990 99,0
Cupuit xup 0,580 58,0 0,857 85,7 0,247 24,7
Cupa KITTKOBHHA 0,226 22,6 0,877 87,7 0,778 77,8
BEP 0,017 1,7 0,585" 58,5 - -

IpumiTka: BiporigHicTs pisuumi 3a kputepiem @imepa:  — P<0,01; " — P<0,001.
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Cuna BIUTMBY IIi€l J03M Ha TEPETPaBHICTh OPraHIYHOI PEYOBMHH KOpMy craHoBmWiIa 83,2 %
(P<0,001), cuporo npoteiny — 98,9 (P<0,001), cuporo xupy — 85,7 (P<0,001), cupoi kimitkoBuHu — 87,7
(P<0,001) Ta BEP - 58,5 % (P<0,01).

Cua BBy no3u ceieHy 0,2 MT/KT 3a BCiMa MMOKa3HUKAMU BHSBWIIACS 3HAYHO HIDKYOIO 1y Oib-
IIOCT1 BUMAJKIB HEBIPOT1IHOIO, 32 BHHSITKOM CHPOTO IIPOTEiHY Ta CHPOTO JKHUPY. Pi3HUI MOPIBHSIHO 3
103010 0,3 MI/KT 32 OpraHigyHoO0 pe4oBUHOIO cTaHOBUNA 48,8 %); cupuM NpoTeiHOM — 3,3; CUpUM KUPOM
—217,7; cuporo kmitkoBuHOK — 65,1 Ta BEP — 56,8 %.

Jo3a ceneny 0,4 MI/Kr 3a CHJIOIO BILUIMBY Ha JESKI MOKA3HUKU MEPETPABHOCTI MOXUBHUX PEUO-
BUH KOPMY CYTTEBO BiJIpi3HsIIACS BiI iHIKUX 103. Hampukiaa, cuiia BIUIMBY Ii€i 03U HA TEPETPaB-
HICTh OPTaHIYHOI PeYOBHWHH BHUsBUIACh HU3bKOM0 (10,2 %), cuporo xxupy — nemto Bumoio (24,7 %),
CHpOTO MPOTEIHY Ta CHPOI KITKOBUHU — BHCOKOIO (99,0 Ta 77,8 % BigmosimgHo, 3a P<0,001). Box-
HOYaC JHUCTIEPCIHUN aHaji3 HE BUSBHB MO3UTUBHOTO BILTUBY 103U ceneHy (0,4 MI/Kr Ha meperpan-
HicTh BEP.

BucnoBku. 1. J[o6aBku ceneny B kombikopmu B fo3ax 0,2; 0,3 ta 0,4 mr/kr, cripaBuiv xoda i He-
OJTHO3HAYHUH, aJie MO3UTUBHUN BILTUB Ha MIPOIICCH TPABJICHHS B OPTaHi3Mi TITHUII.

2. HaiiBurni moka3HUKY TEPETPABHOCTI MOXUBHUX PEUOBUH Oy Y KypuaT-OponyepiB, SKUM YBO-
JIWITA B KOMOIKOpPMH ceneH y 1o3i 0,3 Mr/xkr.
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IlepeBapuMOCTh MUTATEIbHBIX BelleCTB LbINJISATAMU-0poiljiepaMu NPH MCNO/Ib30BAHUM CeJIeHa B COCTaBe KOMOU-
KOpPMOB

A.N. CoboseB

B ¢usmnonoruueckom ompite Ha 30-1HEBHBIX LblIUIATaX-0poitiepax kpocca COBB 500 u3ydeno BiusHue H0OaBOK
pa3HBIX 103 celeHa B KOMOMKOpMa Ha CTCMEHb NMEPEBAPUMOCTH IMUTATEIBHBIX BEIIECTB B UX OpraHU3Me. Y CTaHOBIICHO,
YTO CKapMJIMBAaHHE MOJIOJAHIKY KOMOMKOPMOB, 00OTalIeHHBIX ceslleHOM B no3ax 0,2-0,4 MI/Kr oka3ajo HOJOKUTEIbHOE
BIUSHHUE Ha MPOLECCH MHUIIEBAPCHUS B OPraHU3Me NTHULBI U CIOCOOCTBOBAJO JIyYLIEeMy HCIOJIb30BAHUIO HMUTATENIbHBIX
BEIIECTB KOpMa. BEICOKHE OKA3aTeNu MEPEBAPUMOCTH MUTATCIBHBIX BEIIECTB OBUIH Y LBIILIAT-OpOHIEPOB TPETHEH OIbI-
THOH TpYIIIBI, KOTOPHIM BBOIWIM B KoMOuMKopMa ceneH B fo3e 0,3 Mr/kr. B opranusme OBIIIAT 3TOH TPpyHIBl AOCTO-
BEPHO MOBBICUIIACH IIEPEBAPUMOCTb OpraHudeckoro semiectsa Ha 0,9 %; celporo nporeuna — 2,1; ceiporo xupa — 2,8 u
B3B - 0,4 %.

KnioueBble ciioBa: KOMOMKOPM, CENEH, 7032, LBIILIATa-OpOiIepsl, IepeBapuMOCTb, IUTATEIbHBIE BELIECTRA.

Haoittwna 17.03.2014.
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BIIJIUB JOBABOK JIITIIO B KOMBIKOPMU
HA SAKICTb M’SICA I'YCEHAT

BuBueno BB 106aBok pizaux 103 Jitito (0,05; 0,10 Ta 0,15 mr/kr) B KoMOiKOpMH Ha SIKICTb i Ge3meKy npoaykTiB 3a0ot0 70-
JEHHHX T'YCeHST Aarchbkoi mopoau JlerapT. AHaii3 ofepyKaHuX pe3yJbTaTiB JAOCIiIKEHb BUSBUB BiIMIHHOCTI MK KOHTpPOJIBHOIO Ta
JIOCIILTHUMH TPYTIaMH 32 XiMi9HHM CKJIQJJOM M’S130BOi TKAHUHH TYCEHST Ha KOPHCTh OCTaHHIX. BCTaHOBIIEHO, 1110 BBEACHHS 10 CKIIALY
KOMOIKOPMIB JITiI0 MO3UTUBHO BIUIMHYJIO Ha BINKJIANAHHS y M’SICi I'YCEHST JOCHIIHUX TPYII CyXHUX PEUOBHH, OlNKa Ta >KHPY, IO
CIIPHSUIO TTiIBHINEHHIO HOTO eHepreTHdHoi Ta Oionoriunoi minHocti. Haifkparmi moka3HHUKH SIKOCTI M’sica MaB MOJIOAHSIK, SIKOMY B
TIepiol BUPOLTYBaHHS 3TOOBYBAIN KOMOIKOPMH, 30aradeHi JitieM i3 po3paxysky 0,1 Ta 0,15 mr/kr.

Kurouogi citoBa: sitiii, KOMOiKOpM, TyCeHsTa, 032, M'ICO, XIMIYHHUIA CKJIaJ], 010J0TiYHA L{IHHICTb.

IMocTtanoBka npodaemu. B octanHi poku B YKpaiHi CHOCTEpIraeTbcs TEHACHLIS 10 BiAPOIKEHHS
OIHi€T 3 TpaAMLIHHMX ramy3eld NTaxiBHUITBA — IyciBHHLTBA. [Ipy bOoMy HapoIIyBaHHS IOTOJIB S Ty-
cell Ha IPOMHUCIIOBHX KOMITIEKCAX BiJOYBA€ETHCS Pa3oM 3 YIOCKOHAICHHSIM BUPOOHUIHMX TEXHOJIOTIH.

EdexTuBHicTs BUpOOHUITBA MPOAYKIIl I'YCIBHHITBA 3HAYHOIO MipOIO 3aJISKUTh BijJ MOBHOLIHHOT
TOJiBII NTHULI, AKa ependayae 3a0€3MeYeHHs OpPraHi3My yciMa elleMeHTaMH )KUBJICHHS.

BaxnmBuM KOMIIOHEHTOM TTOBHOINIHHOI TOJIBI NTHIIl € MiKpoeJeMeHTH. Jlitoui jaerami3oBaHi HOPMH
rofiBii nependayaroTh rapaHTOBaHi 100aBKH Y KOMOIKOPMU JUTs ITHLI KOMIUIEKCY MikpoeneMeHTiB. OJHaK,
cepell HOpMOBAHMX €JIEMEHTIB BiZICYTHIH JIITiH, KW BU3HAHO HE3aMiHHMM JJIS1 OpraHi3My MTHL 1, 3TiAHO 3
Cy4JacHOI0 KJacu(ikaIii€ro, BiTHECCHUH IO TPYIIH JKATTEBO HEOOXIAHUX YIBTpaMiKpoeIeMeHTiIB [1].

B VYkpaini nitiii Hapasi He Ha0yB IIUPOKOTO BUKOPHUCTAHHS y TOAIBII NTHULI Yepe3 BiACYTHICTb M-
(hepeHIIHOBaHMX HOPM YBEACHHS HOro B KOMOIKOpMHU.

VY 3B’s3Ky 3 IIUM, pO3pOOJIEHHS, TEOPETUUHE Ta €KCIIEPUMEHTAIIbHE OOIPYHTYBaHHS ONTUMAaJIbHUX
HOPM 1 HalOUIbII e(eKTUBHUX CIIOCOOIB YBEJCHHS JITiI0 B KOMOIKOPMH JUIs Pi3HUX BHUIIB CIIBCHKOTOC-
HOJAPCHKOI NTHLI € aKTYaJIbHUM 3aBJIaHHSM.

AHaJi3 ocTaHHIX HocaixxKeHb i myOmikamiii. JIiTiif — eIEMEHT 3 MUPOKUM CIIEKTPOM O10J0TIIHOT
nii. BiH Mae aHTHOKCHIAHTHI BIaCTUBOCTI, 30KpeMa, 3armobirae mopymeHHsM B Opradismi, o CIpHyu-
HEHI BUIBHUMH paJuKaiaMH Ta TOKCHYHUMHU MPOAYKTAMH iX METa00JIi3My; TiABUINYE TPUPOIHY PE3HUC-
TEHTHICTb OpraHi3My; BIUIMBA€E HA OOMiH PEYOBHH B OpPTaHi3Mi, 30KpemMa, OiKiB i aMiHOKUCITOT [2—4].

BigkputTs 61070TYHUX BIaCTUBOCTEH JITiIO CTAO MiACTABOIO Uil BUKOPUCTAHHS HOTO B 300TEXHi-
YHI{ TIPAKTHUIl, Y TOMY YHCJII ITaXiBHUIITBI.

CrorofHi € 1aHi, M0 BUKOPUCTAHHS JITiO SIK KOPMOBOI JOOaBKH CTUMYIIIOE PIiCT 1 pO3BUTOK HTHILI,
miaBuiIye ii 30epekeHiCTh, 3HIKYE BUTPATH KOPMY Ha OJWHHIIO MPHUPOCTY JKMBOI MacH Ta TMOJIIIIY€E
SKICTh OJIep>KaHOil MPOIYKITii [5—7].

Boanouac, muTaHHS BeTEpUHAPHO-CAHITAPHOI OLIHKK MPOIYKTiB 320010 MTHII 32 BUKOPUCTAHHS Y
iXHIX pamioHax 100aBOK JIiTIF0 BUBYECHO HEIOCTATHHO 1 JIMIIIC HA KypuaTax-Opoiepax [8].

Uepe3 o6MekeHy KUTBKICTh HAYKOBUX POOIT IIOJ0 BIUIMBY TOOABOK JITiI0 Y KOMOIKOPMH Ha Xapdo-
By Ta 010JIOTIYHY IIHHICTh M’sICa NTHIII BHHUKJIA HEOOXIHICTh Y JOJATKOBHX JOCIIDKCHHSX.

Mera i 3aBnanHs AocaizKeHHsl. MeToro gociimKeHb 0yJI0 BUBYCHHS BIUIMBY 100aBOK Pi3HUX 103
JITiI0O B KOMOIKOpPMH Ha XIMIYHHHA CKJIAJT 1 TOKCUKO-010JIOT19HI ITOKa3HUKH M sIca TYCEHSIT.

Martepiaa Ta MeToguka nocaizxenn. [lignocnigaum MaTepianoM Oyiu TyceHsTa JaTChKOI TOPOIU
JlerapT, BUpOIIEHI B yMOBax HaBYJIbHO-BUPOOHHYOI KITiHIKH TyTpUMHCHKOTO TEXHIKYMY BeTEpUHAPHOT
MEITUITMHN BiTOTIEpKiBCHKOr0 HAIIOHATLHOTO arpapHOro YHiBepCUTETY. [ 0IiBIIIO TyCEeHAT i3 JOOOBOTO
1o 70-geHHOT0 BiKY 3IiHCHIOBAIA TIOBHOPAITIOHHUMH KOMOiKopMaMHu. TITHIT JOCTiTHAX TPpyH JOIaTKO-
BO y KOMOIKOpMH BBOJUIIH JITiH y Takiil kinpkocTi, Mr/kr: apyra rpyna — 0,05; tperst — 0,10 ta ueTBepTa
—0,15. I'ycensita KOHTPONBHOL IPynu 100aBKY JITiIO0 HE OACPKYBaJIH.

[To 3aBepieHHI BHPOITYBaHHS OyJIO TIPOBEICHO KOHTPOJIBHUM 3a0il MTHIIl 1O 3 TOJIOBH 3 KOXKHOL
rpyny, HAWTUIOBIIIKX 32 JKMBOIO Macoro. Bindip cepenHix mpo® M’s30BOT TKAaHWHU 3I1MCHIOBANHU Mij
Yyac aHATOMIYHOTO PO30MpPaHHS TYIIOK T'yCEHST.

© I'puGanora A.A., 2014,
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JlocmimKeHHs IKICHOTO CKJIaay M’sica IPOBOJIWIM Y BUIPOOYBaJIbHOMY LIEHTPI BiHHHIIBKOI perio-
HAJIBHOI JAepKaBHOI J1abopaTopii BeTepuHAPHOT MEIULINHH.

XiMiuHUH cKIaa M’ SI30BOi TKAHWHHM BU3HAYAIIM 32 3araibHONPUHHATAME METOJAMH 300TCXHIYHOTO
aHaNI3y: 3arajJbHy BOJIOTY — apOiTpakHHM MeTomoM 3a TemmepaTypu 103+2 °C; 6ok — 6iypeToBHM
METOIOM; JKHP — METOJIOM OiHApHUX CYMIIICH; 30]ly — METOJOM CYXOTO OTOJICHHS 3a TEeMIIEpaTypH
525425 °C.

TokcHKo-61070TIUHY €KCIIEPTH3Y Ta BU3HAYCHHSI BiTHOCHOI 010JI0TIYHOT IIIHHOCTI M’ S30BOi TKAHIMHH
T'YCEHSAT MPOBOIUIN MIKPOMETOIOM, 3 BUKOPHCTaHHM BiituacToi iHGy30pii TerpaxiMenu mipudopmic.

Enepretuuny miHHICTh M’ sica 004UCTIOBAIH 32 (HOPMYJIIOH):

X=[C-(CK+3)] x4,1+(Kx9,3),
ne X — enepretudHa iHHICTH 100 T M’sca, KKaw;
C— BMICT CyX0i peuoBUHH B M sci, %;
K — BmicT xupy B M’sci, %;
3 — BMicT 3011 B M’sici, %.

Pe3yabTaTu 10caigxeHb Ta ix 00roBopeHHs. AHaNI3 OepKaHUX PEe3yIbTATIB TOCTIKCHb BUSIBHB
BIAMIHHOCTI MK IpymnamMH 3a XiMIiYHUM CKJIAZIOM M S30BOi TKaHMHU TYCEHST, SIKi, Ha Hally TYMKY,
CIIPUYMHEHI BKIIFOYCHHSM J0 CKJIaAy KOMOIKOpMiB JiTito. Jlemo Kpai MOKa3HWUKH SKOCTI M’sica MaB
MOJIOJHSIK JOCTiTHUX rpym (Tadun. 1, 2).

VY M’s3ax TpyaeH TYCeHAT NOCTIIHUX TPYI CIOCTEpirajau 3pOCTaHHS BMICTY CyXOi pe4oBHHHU. Tak,
SIKITIIO0 Y MOJIOTHSKY KOHTPOJILHOI TPYIIH IIEH MOKa3HUK CTAaHOBHB 25,2 %, TO y NITHUIll APYTOI TOCIiIHOT
rpynu BiH OyB BummM Ha 1,2 %, Tpethoi — Ha 1,6 (P<0,05) Ta werBeproi — Ha 1,5 % (P<0,05). 30i156-
IIEHHS BMICTY CYXOi PEUOBHHH Y TPYIHHUX M sI3aX BiIOYJIOCH 3a PaxyHOK ITiIBHINEHHS KIJTBKOCTI OiJTKa
Ta JXXUPY.

[IpumitHEM € ¢axT, o10 y il Tpymi M’ 3B AOCTIAHUX TYCEHAT BMICT Oilka MaB TEHICHIIIO 10 3pO-
crauas (BixmosigHo 20,3; 20,4 ta 20,6 % npotu 19,6 % y KOHTPOJBHIN TPyIi) 3 MiABUIICHHIM 03U
BBEJICHHS JIITit0 B KOMOIKOPMH.

Tabnwus 1 — Ximiuamii ckiiax Ta 6iooriuna HiHHICTH M’AA31B rpy/eii ryceHsiT, 0 BUPOUIYIOTHCSI Ha M'sico, (X +S,, n=3)

I'pyna
IToxa3zHuk - - -
1 KOHTpOJIbHA 2 nociigHa 3 mociigHa 4 nocnigHa
Bwicr, %:
CyXo01 peuOBHHHI 25,2+0,32 26,4+0,44 26,8+0,48* 26,7+0,43*
OiKa 19,6+0,41 20,3+0,43 20,4+0,40 20,6+0,42
KUPY 3,9+0,32 4,1+0,33 4,5+0,34 4,0+0,35
30111 1,2+0,19 1,0+0,24 1,24+0,19 1,3+0,18
Eneprernyna 1inHicTbh, kKKay/100 T 118,4+3,37 125,7+2,94 128,0+3,25 124,8+3,89
KitbKicTh BHPOCTHX iHdpy30pii, mr/w 5,2910,4233 5,4510,4229 5,4710,4232 5,51 10,4228
’ x10 x10 x10 x10
BigaocHa 6ioioriuna miHHICTE, % 100 103,0 103,4 104,1

. . . . . . . . *
IIpumiTka: BipOrigHICTh PI3HUII MK KOHTPOJIBHOIO Ta JOCHiAHUMU Tpynamu: — P<0,05.

PiBeHs xxupy y M’si3ax TpyAed NTHLI AOCHITHAX TPYII 3pic HE3HAYHO. BiTHOCHO KOHTPONBHOI rpynu
pizauIs cranosmwia 0,2-0,6 %.

3a BMICTOM 30JI1 MiX TpylaMH He BCTAHOBJIEHO CYTTEBOI 3aKOHOMIpHOI pi3HULI. Y M’si3ax rpyneit
MOJIOJHSIKY KOHTPOJIBHOI Ta TPEThOi OCIHiAHOI TPy KiIBKICTh 3071 Oyia OZHAKOBOIO i cranoBuna 1,2 %,
THMYACOM y 1X POBECHHKIB 3 Apyroi AOCIiAHOI rpymu BoHa Oyina Ha 0,1 % HmWK4Ya, a 4eTBepTOl — Ha
0,1 % Bumia.

KanopiiiHicTs rpyqHHX M 53iB 3HAYHOIO MipoI0 BH3HaYajlach yMiCTOM OijJika Ta >KUPY B HUX, TOMY
HalBUIIOI BOHA BUABMJIACH Y T'YCEHST JOCHITHUX Ipyl. Po3paxyHku mokasanu, 110 €HepreTHyHa IiH-
HicTh 100 T rpyaHUX M’S3iB Y MOJIOMHSAKY APYToi JOCIHIIHOI TPyIH cTaHOBMIA 125,7 KKai, TpeThol —
128,0 Ta yerBeproi — 124,8 kkaun, mio Ha 6,1; 8,1 Ta 5,4 % BiAMOBIAHO BUIIE, HIXK Y MOJIOJHSAKY KOHTPO-
JIBHOI TPYIIH.

Cepen kpuTepiiB, PEKOMEHIOBaHUX JUIS OLIHFOBAHHS SKOCTI M’sica, HalOLIbII 00’ EKTUBHUM € TIOKa3HHK
Horo 6i0JIOriYHOI LIHHOCTI, KU BU3HAYa€ CTYMiHb BIAMOBIAHOCTI XapyOBOTO MPOAYKTY ONTUMAIEHUM IOT-
pebam JTI0MHY Ta rapaHTy€e HELIKIUTBICTh HOro BUKOPUCTAHHA 3a (i310J0rYHIMHI HOPMaMH.
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MikpoMeToIoM, KU IPYHTYETHCS Ha BUKOPHCTaHHI SK TECT-OpraHi3My Biiidactoi iHdy3opii Ter-
paximenu mipidopmic, BCTAHOBICHO BHIIY BiIHOCHY O10JIOTIYHY LIHHICTH M’fCa TYCEHST, SIKUM 3T0J0-
ByBaJIl KOMOIKOpPMH 3 100aBKOIO JITIIO.

KputepieMm BimHOCHOT 0i0JI0TYHOT IIHHOCTI M’ sica OyJjia KiIbKICTh (BUpaXkeHa y BifcoTKax) iHpy30-
piff y gocmigHuX mpodax, sKi BUPOCIH 3a 3 JIHI, BITHOCHO KIJTBKOCTI KJIITHH, [0 BUPOCIIH y KOHTPOIb-
HHUX Tpodax.

Opep:kaHi pe3ybTaTH CBIIYATh MPO T€, 110 BIAHOCHA 010JI0T1YHA I[IHHICTh M’ 31B IPYyACH MOIOIHSI-
Ky AOCIIIHUX TPYII, HOPiBHIHO 3 KOHTPOJBHOIO TpyTor0, Oyia Bumoro Ha 3,0-4,1 %.

AHani3 cepefiHiX MPoO CTErHOBUX M’S3iB MiJTOCTIAHAX T'YCEHST IMOKAa3aB, IO BOHU 33 XiMiYHUM
CKJIaJOM BiJpi3HAIMCH BiJl TPYJHHX M s3iB. XapakTep BiAKJIAJZaHHS CyXOi PEeUOBUHH, OilKa, KUpPY Ta
30JT1 B M’ 533X HIT MTHIII OCITITHAX TPYII CBIIYUTE PO TO3UTHBHUHN BIUTHB T00aBOK JiTit0 (Tab. 2).

Tabmuns 2 — XimiuHuii ckiiaa Ta 6ioJoriyna wiHHicTh M’A31B HIir ryceHsiT, 1110 BUPOLIYIOTHCSI HA M'sico, (X + S,, n = 3)

I'pyna
IToxa3zHuk - - -
1 KoHTpOJBbHA 2 nocnigHa 3 pocnigHa 4 nociigHa
Bwicr, %:
CyX01 peuOBUHHI 25,7+0,41 27,5+0,46* 28,6+0,44 %% 28,4+0,41%%*
OlKa 18,5+0,17 19,0+0,13 19,2+0,14* 19,5+0,16%*
KUPY 5,8+0,30 7,0+0,17* 7,9+40,21** 6,9+0,22*
30J11 1,1+0,19 0,9+0,17 1,0+0,18 1,140,14
Eneprernyna 1inHicTh, Kkay/100 T 131,0+2,12 145,0+2,35* 153,6+0,95%** 147,9+3,24*
Kitbkicrs Bupocix indysopi, mt/w 7,09i0,4230 7,1710,4220 7,2310,4236 7,2210,4241
i x10 x10 x10 x10
BigHocHa 6ioJioriysa LiHHICTb, % 100 101,2 102,1 101,9

IpuMiTKa: BipOTiIHICTb Pi3HMII MiX KOHTPOILHO Ta JOCHiAHMMY rpynamu:  — P<0,05; " — P<0,01; ™" — P<0,001.

Sk BuAHO 3 AaHUX TaOaMLi 2, y TYCEHAT AOCHIAHUX TPYI BIPOTiAHO IiJIBUIIUBCS BMICT CyXOi pedo-
BUHH. Pi3HMIIA 32 IIMM MOKa3HMKOM MiK KOHTPOJIBHOIO Ta APYrol0 JOCIITHOIO Tpynamu cTaHoBmwia 1,8 %
(P<0,05), Tpetboro — 2,9 (P<0,01) Ta uerBeproto — 2,7 % (P<0,01).

Bwmict Oinka B M’si3aX HIr MOJOAHSKY Apyroi gocmigHoi rpynu OyB Ha 0,5 %, tpetsoi — Ha 0,7 %
(P<0,05) ta wetBepToi — Ha 1,0 % (P<0,01) BummM, HiXX Y TYCEHAT KOHTPOILHOI TPYIIH, J¢ aHAIOTTIHHIMA
MMOKa3HUK CTaHOBUB 18,5 %. Pa3zom 3 TuM, y miit Tpymi M’ sS30B01 TKAaHWHH 3HAYHO 3MIHUBCS XapaKTep
BiJKITagaHHs XHUpy. BMicT fioro y M’A3ax HIr OTULI APYroi JOCIiAHOT IPYIH BipOTiTHO IMiABHIIMBCA HA
1,2 % (P<0,05), Tpetroi — Ha 2,1 (P<0,01) Tta getBeproi — Ha 1,1 % (P<0,05), mOpiBHIHO 3 KOHTPOIb-
HOIO Tpynoro. [Ipu oMy BIIMIHHOCTI 3a ITMM ITOKa3HUKOM HE MaJIM 3aKOHOMIPHOTO 3B’ S3KYy 3 PIBHEM
JITiI0O B KOMOIKOpMaX.

VY M’si3ax HIT TyCEHST KOHTPOJIBHOI Ta YETBEPTOI JOCHIIHOI TPYI BMICT 3071 OyB OJJHAKOBUM 1 CTa-
HOBUB 1,1 %. MonoaHsk Apyroi Ta TpeThoi AOCIIAHUX TPYI MMOCTYMABCS MTHLI KOHTPOJIBHOI TPYIH 32
uuM mmokazaukoM Ha 0,2 ta 0,1 % BIAMOBIAHO.

3HavHI BIAMIHHOCTI MK KOHTPOJBHOIO Ta MOCIITHAMH TPyHaMH BCTAaHOBIJICHO 3a CHEPTETUIHOIO
IIHHICTIO M’513iB HIT. Pi3HUWISI Ha KOpPHCTh OCTaHHIX cTaHoBwWia Bimnosimuo 10,7 % (P<0,05), 17,2
(P<0,001) Ta 12,9 % (P<0,05).

[TopiBHSAHO 3 KOHTPOJIBHOIO TPYIIOI0, ¥ TYCEHAT JOCIITHUX TPYII, BEsIBHIIacs Bumoro (Ha 1,2-2,1 %)
¥ BilHOCHA 010JI0T1YHA LIHHICTh M’ 5I31B HIT.

CBigueHHsIM HETOKCHYHOCTI TyCsS40oTo M’sica Oyia BICYTHICTh B YCiX JOCHIIKYBaHHX 3pa3Kax 3a-
rubnmx iHdy30pii Ta OyAb-SKMX NaToNoriYHuX 3MiH TeTpaxiMenu mipidopmic 3a mepiof iHKyOarii.

BucHoBkH. YBeIeHHS 10 cKJIaay KOMOIKOPMIB JIiTii0 HO3UTHUBHO BIUTMHYJIO HA BiAKJIAAAaHHS Y M SIC1
TYCEHAT CyXHUX PEYOBHH, O1JIKa Ta JKHUPY, IO CIPHSIIO MiABUIIICHHIO HOTO0 SHEPreTUIHOI Ta 010JI0TI9HOT
I[IHHOCTI.

Haiikparii moka3HHKHU SIKOCTI M sca MaB MOJIOZHSK, SIKOMY B IE€pioJi BUPOIIYBAaHHS 3T0JIOBYBAIH
KoMOikopMHU, 30aradeHi JiTieM i3 po3paxysky 0,1 ta 0,15 mr/kr.
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Biusinne 100aBOK JUTHSA B KOMOMKOPMA HA Ka4eCTBO Msca IycAT

A.A.I'pnéanoBa

W3zyyeno BnusiHue 100aBOK pa3HbIx 103 autus (0,05; 0,10 u 0,15 mr/kr) B koMOHKOpMa Ha Ka4eCcTBO U 0€30MacHOCTh Ipo-
IIyKTOB y00s 70-IHEBHBIX I'yCST IAaTCKOM mopos! JlerapT. AHanu3 MoJiydeHHBIX pe3yIbTaToOB HUCCISAOBAaHUN OKA3al OTINYHUS
MEXIYy KOHTPOJIbHON M ONBITHBIMU T'PYNIIAMH 110 XUMHYECKOMY COCTAaBY MBIILICYHON TKaHU T'YCST, B MOJb3Y HOCIEAHUX. Y CTa-
HOBJICHO, YTO BBEJCHUE B COCTaB KOMOMKOPMOB JIUTUS OKA3aJI0 MOJOXKUTEIbHOE BIUSHUE HA OTJIOXKEHUE B MACE TYCST OMBIT-
HBIX TPYIII CYXHX BEIIECTB, O€Ka U )KHPa, YTO CIIOCOOCTBOBAJIO MOBBIIMICHHUIO €T0 YJHEPTETHIECCKOW U OHOJIOTHYECKOH IIEHHOC-
. Hamnmydmve moka3aTenu KadecTBa Msica HMENl MOJIOJTHSK, KOTOPOMY B IEPHO]I BEIPAIIMBAHUS CKapMIIMBaIH KOMOHKOPMA,
oboramennsie utHeM u3 pacdera 0,1 u 0,15 mr/kr.

KiroueBbie cjioBa: TUTHI, KOMOMKOPM, TyCsTa, 1032, MSICO, XUMUYECKHIA COCTaB, OMOIOTHYECKas [ICHHOCTb.

Haoitiwna 24.03.2014.
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I'YHBYAK O.B., 3100yBau
Hayxkosuii kepisauk — COBOJIEB O.1., kanm. c.-T. Hayk
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BILIMB TOBABOK 'EPMAHIIO B KOMBIKOPMHA
VIS TYCEHSAT HA AKICTD IXHBOI'O M’ACA

Bupueno BB 1o6aBok pizHuX 103 repmaniro (0,1; 0,2 ta 0,3 Mr/kr) B KOMOIKOpMH Ha KicTh M’sica 70-I€HHHUX TYCEHST
narcekoi mopoxu Jlerapr. Pesynbraté XiMIiYHOTO aHAIIi3y TPyJHUX 1 CTETHOBHX M SI3iB ITOKA3aJH, IO 3a OLIBIIICTIO ITOKA3HH-
KiB, sSIKi XapaKTEpU3yIOTh X XapuoBY IIHHICTh, IPOCTEXYETHCS MEpeBara MOJOIHSIKY, [0 BHPOIIYBABCS Ha KOMOIKOpMax, 10
CKJIay SIKAX BXOJVMB TepMaHiil. BcTaHOBICHO, IO BBEJCHHS TepMaHito B KOMOikopMH B KiTbKOCTI (0,2 MI/KT HaHOLIbINE BILTH-
HYJIO Ha SIKICTh M’sica TYCEHST, 30KpeMa, CIIPUSUIO MOJIIIISHHIO XIMIYHOTO CKJIaxy M’ s30BO1 TKaHHHH, MiIBHUIICHHIO ii eHepre-
THUYHOT Ta 6i0JIOriYHOT IIHHOCTI, 33 paxXyHOK O1IbLIOTO BiAKIaAaHHS CYyXHX PEUOBHH, OiJIKa Ta KHUPY.

Kurouogi ciioBa: rycensita, repManiii, KOMOiKOpM, OLIOK, JKUP, 30J1a, CHEPreTUYHa Ta 6i0JI0riYHa IHHICTb.

® I'ynpuak O.B., 2014.
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IlocTanoBka mpodaeMu. AHai3 CydacHOTO CTaHy M SICHOTO NTaxXiBHHUIITBA BKa3ye€ Ha Te, IO B
OCTaHHI POKM B 0aratboX KpaiHaxX CBiTy HaMiTWUJIAch TEHACHLIS A0 30iNbIIeHHS 00CSTIB BUPOOHHUITBA
TYCSYOro M’sica Ha MPOMHCIOBUX KOMILIEKCAX 1 y IPUBATHOMY CEKTOPi.

VY psni eBpomeHChKUX KpaiH MPUUHATO MPOTpaMH MPHCKOPEHOTO PO3BUTKY Taly3i T'YCIBHHIITBA.
IIpakTruHuii iHTEpEC OO TYCIBHHIITBA IOSICHIOETHCS, 3 OJHOTO OOKY, OIONOTIYHMMH OCOOJHUBOCTIMH
BOTO BHAY NTHIl, a 3 iHIIOIO — MParHeHHSM BUPOOHUKIB PO3LMIMPUTH aCOPTHMEHT M’sca HAa PUHKY
MITaXOIPOIYKTIB.

Ha sxicTs mpoyKItii ryCiBHUIITBA HAWO1IBIIIO MipOIO BIUTMBA€E PiBeHb rodiBii mTuii. ChOTOmHI Ti-
JBUILUTH O10J0T1YHY MOBHOLIHHICTH KOMOIKOPMIB, a BiATaK, MOJIMIIMNTA OOMIH PEUYOBHH B OpraHi3Mi
OTHL, HEMOXJIUBO 0€3 BUKOPUCTAHHS Pi3HUX O10JIOTIYHO aKTUBHHX OOABOK, Y T. 4.  MIKPOEJIEMEHTIB.

OcTanHIMH POKaMH IPOBOASATHCS HAYKOBI MOCIIHKCHHS 100 PO3POOTIEHHS Ta €KCIIEpPUMEHTA-
JBHOTO OOTPYHTYBaHHS ONTHMAaJbHUX HOPM YBEIEHHS 10 CKJIagy KOMOIKOpMiB HOBUX MiKpoeneMe-
HTIB, SIKi paHille HE BPaxOBYBaJIUCS, ajie, SIK JIOBEICHO, CIIPABISIOTh 3HAYHWN BILUIMB HAa OPraHi3M
nturi. /1o Takux MpIOPUTETHUX €JIEMEHTIB HaJeKWUTh TepMaHiil. Llell MiKpoeleMeHT depe3 CBOIO
OiojorigHy OaraTorpaHHICTh 3aIliKaBUB 0araTh0X yUCHUX NMPOBIMHUX AcepkaB cBiTy — SAmonii, CIIIA,
Pocii, ®panrii Ta iH.

3 ormsAmy Ha 1€, aKTyaJIbHAMH € JOCIIHKCHHS 3 BU3HAYCHHS HOPM YBEIICHHS TepMaHii0 B KOMOiKO-
PMU TS CLITBCHKOTOCTIONAPCHKOI IITHIII 1, 30KpeMa, JJIs TYCEHST, 0 BUPOIIYIOTHCS Ha M’ SICO.

AHaJji3 ocTaHHIiX gocaigxKeHp i myGJikaniii. AHami3 Ta y3araJbHEHHS HAYKOBUX JaHHX JITepary-
PHOTO MOLIYKY JaIH 3MOTY HIHTH BHCHOBKY, IO B YKpaiHi JOHMHI HE MPOBOAMIN KOMIUIEKCHUX JOCITi-
JDKEHB II0JI0 BIUIMBY M0OABOK T€PMaHi0 Ha OPTraHi3M MOJIOMHSAKY ITHII M’ SICHOTO HAMPSMY MPOITYKTH-
BHOCTI. Jlume B okpemMux poOoTax 3aKOpAOHHHX 1 BITUYM3HSIHUX YYEHHX € BIZIOMOCTI IpO Te, IO BBE-
JICHHS JIOJIaTKOBOI KUTBKOCTI TePMaHi0 B KOMOIKOPMH JISI MOJIOTHSKY TTHIII CIIPHSIE TiABUIICHHIO HOTO
TEMITiB POCTY, KHUTTE3AATHOCTI Ta M’ SICHOI MPOAYKTUBHOCTI [1-4].

BigomocTi moa0 BIiIMBY 100aBOK repMaHi0 B KOMOIKOPMH Ha SIKICHHH CKJIaj M’sica ITULI y J0cC-
TYIHIN HaM JIiTepaTypi BiJICYyTHI.

Mera i 3aBnanHs AocaizKeHHsl. MeToro gociiKeHb 0yj0 BUBYEHHS BIUIMBY 100aBOK Pi3HUX 103
repMaHilo B KOMOIKOpPMH ISl TYCEHST Ha XIMIUHUH CKJaJl, eHepreTHUHy Ta O10JI0TiYHY LiHHICTH iXHIX
TPYIHUX 1 CTETHOBUX M’ SI31B.

Marepiaj Ta MeTOAUKA A0CTiTKeHb. [limmocniqaum MarepiagoMm Oyiu ryceHsTa mopoau Jlerapr,
BUPOILEHI B YMOBaxX HaBYaJIbHO-BUPOOHMYOI KITiHIKM TyIbYMHCHKOTO TEXHIKYMY BETEPHHAPHOI MEIH-
IMHA BUTOTIEpKiBCHKOTO HAIIOHAIEHOTO arpapHoro yHiBepcuTeTy. I oiBiio ryceHsar i3 go6osoro o 70-
JIEHHOTO BIKY 3i1CHIOBAIA TIOBHOPAITIOHHUMH KOMOIKOpMaMu. Y KOMOIKOPMH IS MOJIOTHSKY TOCIiJI-
HUX TPyl YOPOJOBXK MEpPioNy BHPOLIYBaHHSA TOJATKOBO BBOIWIM T'€pMaHild y Takiil KiNbKOCTi, MI/KT:
npyra rpyna — 0,1; tpers — 0,2 Ta uerBepta — 0,3. I'yceHsiTa KOHTPOJIBHOI IpynH 100aBKY TepMaHio He
OJIEPKYBAIIH.

o 3aBepuieHHI BUpOLYBaHHA, Oy0 MPOBEIECHO KOHTPOJBHUIA 3a0iif NTHLI MO 3 TOJOBU 3 KOXHOT
rpynu 3a Metoaukoro T. M. TlonmuBanoBoi [5]. Binbip cepenHix npo6 M’ sS30BOi TKAHWHH 311HCHIOBAIIH
ITi]T YaC aHATOMIYHOT'O PO30MPAHHS TYIIOK T'yCEHSIT.

JlocmimKeHHs SIKICHOTO CKJIaay M’ sica MPOBOIWIN y BUIIPOOYBAIBLHOMY IIeHTpPI BiHHHMIIBKOI perio-
HAJILHOI Iep>KaBHOI JJabopaTopii BeTepHHAPHOT MEAULIMHH.

XiMiYHUH CKiTa] M’ S30BOi TKAHWHH, BU3HAYAJIM 32 3aTaIbHONPUHHATAMU METOAAMH 300TEXHIYHOTO
aHajizy: 3arajbHy BOJIOTY — apOiTpakHHM MeTomoM 3a Temrepatypu 103+2 °C; 6i1ok — O6iypeToBUM
METO/IOM; XUpP — METOAOM OiHapHHX CyMillleif; 30y — METOAOM CyXOro OTOJICHHS 3a TeMIlepaTypu
525425 °C.

Tokcuko-010JIOTIYHY €KCTIEPTH3Y Ta BU3HAYCHHS BiMHOCHOI 010JIOTIYHOI IIHHOCTI M’ S30BO1 TKa-
HUHH T'yCEHAT MPOBOIMIN MIKPOMETOIOM, 3 BUKOPHCTaHHAM BiituacTol iHGy30pii TeTpaximeHu mi-
pudopwmic [6].

Eneprernuny miHHICTh M’ sica 00YHCITIOBAIHN 32 (HOPMYIIOI0:

X=[C-(CK+3)]x4,1 +(CKx9,3),
ne X — eHepreruyHa 1iHHICTH 100 T M’sca, KKaT;
C— BMiCT CyX01 peHOBHHH B M sci, %;
XK — BMmicT xupy B M’sci, %;
3 — BMicT 3011 B M’sici, %.
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Pe3yabTaTn 10c/aiakeHb Ta iX 00ropopeHHs. BUBUCHHS XiMIYHOTO CKJIaay M S30BOi TKAHWHH TY-
CEHAT KOHTPOJILHOI Ta JOCTIHUX TPYN HE BUSBHUJIO ICTOTHOI pi3HUIN Mixk HUMHU. OJHAK, 32 OLIBIIICTIO
MOKA3HUKIB, SKi XapaKTePU3YIOTh Xap4yOBY IIHHICTh M’sica, MPOCTSIKYBAIU MEPEBary MOJOIHSKY, IO
BHPOIIYBaBCs HA KOMOiIKOpMax, IO CKJIaMy SIKUX BXOJIWB TepMaHiii (Taoi. 1).

Tabmuns 1 — Ximiuanii ckiaaj, eHepreTuyHa Ta 6iostoriyHa niHHicTs M’A3iB rpyaeil ryceHsiT, 0 BUPOIIYIOThCS
Ha M’sico, (X + S, n=3)

['pyna
TToxa3Huk - - -
1 KOHTpOJIbHA 2 nocnigHa 3 nocnigHa 4 nociigHa
Bwmict, %:
CyX0l PEYOBHHHU 26,8+0,45 27,1+0,46 27,240,42 27,0+0,45
OiKa 20,4+0,41 20,5+0,40 20,7+0,43 20,5+0,44
KHUPY 3,3+0,32 3,6+0,31 3,7+0,23 3,5+0,34
30J11 1,2+0,19 1,3+0,10 1,3+0,12 1,4+0,11
Enepreruyna miHHicTh, kkan/100 ¢ 122,143,91 124,14+0,58 125,542,89 123,0+0,34
KinbkicTh BUpocuX iH(y30pii, mT./Mi 6’17i02;220 6’41i02209 6’44i02;212 6’36i02;211
i x10 x10 x10 x10
BinnocHa 0iojoriyHa iHHICTE, % 100 103,8 104,3 103,0

AHami3 pe3yNbTaTiB XIMIYHOTO aHadi3y IMMOKa3aB, IO B TPYAHHUX M s3aX T'YCEHAT AOCTITHUX TPYII
JIETIO T ABUTITUBCS TTOPIBHIHO 3 KOHTPOJIBHOIO TPYIIOI0 BMICT cyxoi peuoBuHH (Ha 0,2-0,4 %) 1 cTaHO-
BUB: y Apyrii — 27,1 %, tpertiit — 27,2 Ta yetBepTiii — 27,0 %.

301TBIIEHHS BMICTY CyX01 pEUYOBHHH B M’ s3aX TPyAeH BiAOYIIOCH 3a paXyHOK ITiIBUIIEHHS KITBKOCTI
OiKa, )XApy Ta 30J1H.

3a BMicTOM OiJIKa MOJIOAHSK APYToi Ta YeTBEPTOi AOCHiAHUX rpym nepeBaxas Ha 0,1 %, a TpeThoi —
Ha 0,3 % cBOIX pOBECHUKIB 13 KOHTPOJIBHOI TPYIH, A€ aHAJOT YHUNA MOKa3HUK cTaHOBUB 20,4 %.

Y OTutli JoCHiTHAX TPYIT YMICT )KUPY B TPyAHHX M’ s13ax BusBuBcs Ha 0,2-0,4 % BummM, HiXK ¥ KOH-
TponbHii rpymi (3,3 %).

BwmicT 3011 B rpyIHUX M’si3aX TYCEHST IOCTIIHUX TPYH TAKOXK 3MIHUBCS Y OiK 301IbIIEHHS HOTO Ki-
nmbKocTi. Tak, y ITUIl ApYyroi Ta TPEeThOoi JOCTiTHUX TPYII IIeH IMOKa3HUK OYB OJHAKOBUM 1 cTaHoBUB 1,3 %,
geTBepTOi — 1,4 %. Pi3HUII TOPIBHSIHO 3 KOHTPOJIBHOIO IPyIOI0 cTaHOBMIIA BiamosigHo 0,1 Ta 0,2 %.

Bin kxinbkocTi B M’sICi OCHOBHHX MOKMBHHUX PEUOBHH 3ayiexkaja i oro kajopiiHicTs. Po3paxyHkuy,
3po0JieHI Ha OCHOBI JaHUX MpPO XiMIYHWI cKiax M’sca, MOKa3al, 0 eHepreTHYHa LiHHICTh TPYAHUX
M’ s131B MOJIOJTHSAKY MOCIIIHUX TpyI Oyijia Ienio BUIOI0, HOK MOJIOAHSIKY KOHTpodsHOI rpymu (123,0—
125,5 xkan/100 r mpotu 122,1 kxan/100 r).

CporojHi A1 OUTBIN ITOBHOI OILIHKH SIKOCTI M’sICa MITHUIll Y HAYKOBUX JOCHIKCHHSAX 1 TPAKTHUIN Jie-
JajIi 9acTilie BUKOPUCTOBYIOTh O10JIOTi9HI METOIH, SIKi Tal0Th 3MOTY 3pOOHUTH BUCHOBOK PO 0i0JI0Tid-
HY LIHHICTh MPOIYKTY, TOOTO HOro (hi3iojoriYHy KOPUCHICTh BIAIOBIIHO 0 MOTPEO OpraHi3My JIHOIu-
HU. 715 excrpec-MeToiB BU3HAYCHHS O10JIOTiYHOT HIHHOCTI MPOAYKTY OJHHUM i3 HaWOiNbII 3py4YHHX 1
MEPCIIEKTUBHUX TECT-00’€KTIB BBaxaroTh iHQYy30pito TerpaxiMeHa mipidopMic. 3a iIHTEHCUBHICTIO PO3-
MHOKEHHS 1H(Y30pii y mpodax M’sica poOJIsiTh BACHOBOK IMPO HOro 010JIOTIYHY IIHHICTD, a 3@ HassBHICTIO
3aru0nux iHQy30pii Ta iX 3MiHEHHX (OPM — PO TOKCUUHICTH JOCTIHKYBaHUX MPOO.

Pesynpratu gocnimkeHs 6ionoriuHoi HIHHOCTI M A31B rpyAed MOKa3aid, M0 KiJIbKICTh iH(QY30pii,
SIKI BUPOCIIH Y TIpo0ax M’sica TYCEHSAT AOCTIAHUX TpyIl OyJa OiIbIIoro: y apyriit — Ha 3,8 %, TpeTii — Ha
4,3 ta yetBepTiii — Ha 3,0 %, HOPIBHSAHO 3 KUIBKICTIO iH(PY30pill Y KOHTPOJIBHUX MPOOax.

CTersoBi M’sI3u Maji JICIIO iHITUHM XiMIYHUH ckiay (Tabi. 2). Y HUX MICTHIIOCH OUIBIIE CyXoi pe-
YOBUHH Ta KUPY, 1 BOIHOYAC MEHIIE — OiJTKa TIOPIBHAHO 3 TPYAHUMH M’ si3aMd. Taki BiIMIHHOCTI, HaIe-
BHO, ITOB’513aHi 3 (PYHKIIOHAILHUMH OCOOIHMBOCTAMMU Ili€]l TpyIiy M’s13iB. Pa3oM 3 1iuM, OijibIiia KiIbKICTh
OCHOBHHUX IO>KMBHUX PEUOBHH y M 33X HII' MOJIOAHSKY JOCHiAHUX IPYN BKA3y€ Ha BIUIMB 100ABOK Te-
pMaHiro.

Tak, 3 MABUIICHASIM PiBHS TepMaHil0 B KOMOIKOpMax y TYCEHST JOCIITHUX TPYI CIIOCTEpIraiu Te-
HJICHITIFO 0 OUTBIIIOTO BigKJIaJaHHS B IIili Tpymi M’ s3iB cyxoi peyoBunn — Ha 0,1-0,4 % mOpiBHSIHO 3
aHaJIOT1YHIM MOKa3HUKOM y KOHTPOJIBHIN Tpymi (27,9 %).

Bigknamgansas OiTka y CTETHOBUX M’ sI3aX TYCEHSAT AOCTIIHUX TPy HE HOCHIIO 3aKOHOMIPHOTO Xapak-
Tepy 3aJIeXKHO BiJ yBelleHOI J03U MiKkpoeneMeHTy. Tak, el moKa3HUK y ApyTii AochiaHii rpymni OyB Ha
0,2 %, a 'y Tpertiii Ta ueTBepTiii — Ha 0,1 % BUIIMM, HIX Yy KOHTPOJBHIK Tpymi (20,1 %).
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Tabmus 2 — XimMiuHmii cKki1a7, eHepreTHYHa Ta 6ioJoriyHa HiHHiCTL M’SI3iB HIr IyceHST, [0 BUPOIIYIOTHCS HA M’fICO,

(X+S,,n=3)
TTokazHuk - - -
1 KOHTpOJIbHA 2 nociigHa 3 nmociigHa 4 nochigHa
Bwmicr, %:
CyX01 peuOBHHHU 27,9+0,41 28,0+0,44 28,2+0,40 28,3+0,45
OijKa 20,1+0,36 20,3+0,39 20,2+0,39 20,2+0,43
KUPY 5,6+0,20 6,0+0,08 6,3+0,14* 5,8+0,17
30JI1 1,1+0,19 1,1+0,17 1,2+0,18 1,3+0,18
EHneprernyHa niHHICTH, KKa/100 T 138,7+1,39 141,5+2,23 143,0+0,58* 141,1+2,99
KinbKicTh BUpOCIHX iHQY30Piid, IIT./MIT 7’94102;241 8’11102;256 8’09i02238 8’03102;249
? x10 x10 x10 x10
BinnocHa 6ionoriyga iHHICTh, % 100 102,1 101,9 101,1

IIpumirtka: BiporifHicTh pi3HUII MiX KOHTPOJIBHOIO Ta JOCTiHUMH rpynamu — ¥P<0,05.

BwMicT kupy y cTETrHOBHX M 33X NTHULI APYroi JOCHigHOI rpymu 3pic 1o 6,0 %, Tpetsoi — mo 6,3 Ta
yeTBepToi — 110 5,8 %. Pi3HUIII MOPIBHSIHO 3 KOHTPOJIHHOK I'PYMO0 cTaHOBMIA Bifgnosimuo 0,4 %, 0,7
(P<0,05) 12 0,2 %.

Hesnaune migBuiieHHs 3006HOCTI cTerHoBHX M s13iB (Ha 0,1-0,2 %) BinOysoch NHIe Y MOJIOTHIKY
TPETHOi Ta YETBEPTOI AOCTIAHUX TPyM. Y KOHTPOJIBHIN Ta APYTii JOCHiAHIM Tpynax 1ei moka3HUK 3Ha-
xonuBcs Ha ogHoMy piBHI (1,1 %).

Y ryCceHsT AOCHITHUX TPyl eHepreTHdHa MiHHICTH 100 T' CTETHOBHX M s3iB TaKOXK OyJjia BHIIOIO i
cranoBmia 141,1-143,0 xkan npotu 138,7 kkan y KOHTPOJbHIH rpymi. OZHAK CTATUCTUYHO BipOTiTHOIO
Pi3HUIIS BUSBHJIACH JIMIIE Y TPETi AOCHiAHIN TPYIIi, MOJOAHSK SKOI MEPEBHUILYBaB 3a UM MOKa3HUKOM
CBOIX POBECHUKIB i3 KOHTpOJbHOI rpymH Ha 3,1 % (P<0,05).

Opnepskani pe3ynbTaTd UIOAO 0i0J0TiYHOI LHIHHOCTI CTETHOBUX M’ SI3iB TYCEHST JOCTIIHUX TPy CBi-
J4aTh Mpo Te, IO BOHA 3pPOCIia MOPIBHSHO 3 KOHTPOJIBHOIO TPYNOI0, ¥ Apyrii — Ha 2,1 %, TpeTiii — Ha
1,9 Ta werBepriii — Ha 1,1 %.

VY cepenHix mpobax TPYAHUX 1 CTETHOBUX M’ SI31B IUIOCIITHOTO MOJIOAHIKY HE BHSBICHO MEPTBHUX
iH(y30pili 3a mepiox iHKyOauii. Llei gakT cBiqunTh PO HETOKCHYHICTH M’sICa TYCEHAT KOHTPOJIBHOI Ta
JTOCJTITHUX TPYIL.

BucnoBku. /[00aBky repMaHiro B KOMOIKOPMH B J03aX, SKi BUBYAJIUCH, ICTOTHO HE BIUIMHYJIH Ha
AKICTh M’siCa TYCEHSIT, X04Ya MO3UTHBHO NO3HAYMIINCH Ha JESIKMX MOKAa3HUKaX, 10 XapaKTepPU3yIOTh HOTO
xap4oBy Ta Oionoriuny wmiHHicTh. Cepea NTHLI AOCTIAHUX TPYII, 3a AKICTIO M siCa BUT1IHO BUALISUINCH
TYCEHSTA, SKUM BBOIWIA B KOMOIKOPMHU TepMaHii i3 po3paxyHKy 0,2 MI/KT.
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Biansinue 106aBox repMaHusi B KOMOMKOPMA 115 TYCAT HA KA4eCTBO HX MfAcCA

E.B. I'ynbuak

Wzyueno BmusiHKEe 100aBOK pa3HbIX 1103 repmanus (0,15 0,2 u 0,3 Mr/kr) B koMOMKOpMa Ha KauecTBO Msica 70-IHEBHBIX T'y-
cAT JaTckoi moposst JlerapT. Pe3ynpraTel XUMUYECKOTO aHaIM3a TPYIHBIX M O€APEHHBIX MBIIII] IIOKa3ajId, YTO 33 OOJIBIIHHCT-
BOM TOKa3aTesel, XapakTepH3YIOLIUX UX MUIIEBYIO [IEHHOCTh, POCIIEKUBAETCS IPEUMYIIIECTBO MOJIOAHSIKA, BRIPALIEHHOTO Ha
KOMOMKOpMaX, B COCTaB KOTOPBIX BXOJMJI I'€pMAaHHH. YCTaHOBJIEHO, YTO BBEICHUE IepMaHHs B KOMOHKOpMa B KOJHYECTBE
0,2 mr/xr okazano Haubosee 3aMETHOE BIMSHUE HAa KAYECTBO MsCA I'yCAT, B YACTHOCTH, CHOCOOCTBOBAJIO YIYYIIEHUIO XHUMHUYE-
CKOTO COCTaBa MBIIIEYHON TKAHH, MOBBILIICHHIO €€ YHEPTeTHYECKON U OHOTOTHUECKON IIEHHOCTH 3a CUET OOJIBILIET0 OTI0XKEHUS
CyXUX BEIIECTB, OeJKa U XKHpa.

KnioueBble c10Ba: rycsra, repMaHui, KOMOUKOPM, OEJIOK, XU, 30J1a, DHEPreTHIecKast 1 OnoIorndeckast IEeHHOCTb.
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YIOCKOHAJIEHHSI TEHEAJIOTTYHOI CTPYKTYPH
IUVIEMIHHUX CTAJI YKPATHCBKOI YOPHO-PSIBO1
MOJIOYHOI XYJOBH LLJISIXOM BUSIBJIEHHS

I BAKOPUCTAHHS BYT AIB-JIITEPIB

Panime npoBeneHi TOCHiIKEHHS ITOKA3aIH, [0 CIIAAKOBUI IPOTpec y CTafax YOPHO-PSONX MOJOYHUX TBApHH (PaKTUIHO
MIOBHICTIO 3aJIEXHTH BiJ Binbopy OyraiB-mmigHukiB (90-95 %), OCKUIBKH HaBITH 32 CaMOTO XOPCTKOTO BHOPAaKyBaHHS MaTepiB
KOpIB e()eKT CeNeKIil MOIINBO IiJBUIIUTH He O1bII HiXK Ha 15 %. 3 ormaay Ha 1e, celleKuiifHo-TuIeMiHHa po0oTa 3 yKpaiHCh-
KOIO YOPHO-PsI00I0 MOJIOYHOIO TIOPOJIOI0 Ma€e OyTH CHPSIMOBAaHA HA BUSBJICHHS Ta IHTEHCHBHE BUKOPUCTAHHS BUIATHUX ILTiJI-
HMKIB, SIKi 3HAYHO NEPEBaXKAIOTh 32 MPOIYKTHBHUMHU SKOCTSIMH MaTOYHE IOTOJIIB A 1 CTIHKO MepeaatoTh iX IOTOMCTBY.

VockoHaNneHHs TeHeaJoriYHOl CTPYKTYPH YKpPalHChKOT 4OPHO-Psi00 MOJIOYHOI MOPOIM HUIIXOM CKOPOUYSHHS KiTBKOCTI
CTapuXx JiHiil 1 PO3BUTKOM HOBHX, OUIbLI MPOAYKTUBHUX, CIIPUSTHME IiJIBUIICHHIO iHTEHCHBHOCTI BigOOpY Kpauux Oyrais-
IUTITHUKIB SIK y Tpymy OaThKiB OyraiB, Tak i rpyIry OaTbKiB KOPIB.

KonrouoBi cioBa: JiHis, MOMYJIAIist, TEHETHYHU mporpec, edekT cenekuii, IIeMiHHA IIHHICTb, IHTEHCUBHICTH BiIOOpY,
CIEePMOIPOIYKIIis, Oyrai-IutiaHuKy, Oyrai-Jinepu.

ITocTanoBka mpoodJemu. J[ocBig 6aratbox Kpaid 3 BUCOKOPO3BHHYTHM MOJIOYHHM TBAPHHHHUIITBOM
1 HAYKOBI IPOTHO3M BUEHUX-CEJICKIIOHEPIB BKa3yIOTh Ha Te, L0 IUIEMiHHY poOO0TYy 3 IOPOAOI0 HEOOXia-
HO MPOBOJWTH 32 IPUHLIUIIAMH BEITMKOMACIITa0HOI CeNeKLii, Ika BKII0Ya€e iHTEHCHBHE 1 LIEHTpali3oBa-
HE BUKOPHUCTAHHS OyraiB-TIOJIIIITYBadiB 3 BAKOPUCTAHHAM TNIMOOKHUX 3HAHB OCHOBHUX METOIB OITiHIO-
BaHHsI IJIEMiHHUX SKOCTEH TBApHH, MOMYJISALIHHOT TeHETUKH, 3aKOHOMIPHOCTI MiHJIMBOCTI 1 CIIaJIKOBOCTI
TOCIIOJIAPChKO KOPUCHHUX O3HAK y TOMYJAIisAX 1 cTamax. Takuii miaxix OO IUIEMIHHOT poOOTH HAAacTh
MOXUIMBICTE 30UTBIIATH TEHETHYHUH TIporpec B MOmyJsaiii 10 60 KT Mooka Ha KOPOBY B pik [1].

AHaii3 ocraHHiX aociaikeHb i myoOaikamiii. 3a ocranHix 40 poKiB cHCTeMa CeJIEeKIIHHO-
IUIEMiHHOT POOOTH B MOJIOYHOMY CKOTapCTBi 0a3yeTbcs Ha MPUHIMIAX BEITMKOMACIITAOHOI CEJIeKIii:
IIEHTpaTi30BaHa OIliHKa, 00ip Ta IHTCHCHUBHE BUKOPHUCTAHHS B MacIiTadax IMOPOAN BHCOKOIIHHUAX TLTi-
JTHUKIB, CTBOPCHHS 0aHKY CIIEpMH Ha TepeBipioBaHMX OyraiB, Bukopuctanas EOM, MeTomiB momyJis-
LiHOT TEeHETHKH Ta 1HIIUX AOCSATHEHb HAayKH 1 TexHiku. Po3pobneno metoam monemoBanHs Ha EOM
CeNEeKIiTHO-TeHETHYHHUX MPOLECIB y MOMyJIALiT MOJOYHOT XyA00HU 1 TeHETHKO-€KOHOMIYHOT ONTHMI3aLii
IIporpaM BEITMKOMACIITa0HOT cenekii [2, 4].

© Tkagenko M.B., Tkauenko C.B., 2014.
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Mera i 3aBaaHHs J0CaipkeHHs. MeTor TocimKeHb 0y10 (OpMyBaHHS 1 YIOCKOHAJICHHS reHea-
JIOT1YHOI CTPYKTYPH IUIEMiHHHX CTaJ Ha MacHBi YKpaiHChKO1 4opHO-psi60i MonouHoi mopoau KuiBchkoi
00J1acTi 3a JONOMOTOI0 BUSIBIICHHSI Ta iIHTEHCHBHOT'O BUKOPHCTAaHHA Kpalux OyraiB mopoau.

Marepiai i MeToguka mocjailkeHHsl. SIK 00 €KT JOCHIHKEHL OyJIO BHKOPHCTAHO 1H(OPMAIIiI0
Tprox MieMo0’ eqHanb (binmonepkiecskoro MIIII, KuiBchkoro OIIO 1 ['0ioBHOTO CeNEKIIHHOTO
LEHTPY), KA XapaKTepu3ye MOMYJISILiI0 YKpaiHChKO1 YOpHO-psi601 MostouHoi opoau KuiBcbkoi obnmacri.

Ilix gac BUKOHAHHS POOOTH BUKOPHUCTOBYBAJIM METOMUYHI pekoMeHallii, po3pooieHi @.dD. Efiche-
pom, M.3. bacoBcekum, M.SI. €dimenkom, b.€. TTomoboro [3, 6].

[lin yac cTBopeHHs 6a3u AaHUX Ha OyraiB-TUTIIHMKIB cepell HUX OYJIo BHSBIEHO JiAepiB moponu. Jms
MOJICIIIOBAHHSA ~ CENICKIIHHWX TMPOLECIB 1 TeHETUKO-EKOHOMIYHOI — ONTHMi3alii BHKOPHCTOBYBAJIH
KoMIT 1oTepHy Tiporpamy Jlimep-1I, sika BiITBOPIOE OCHOBHI CEJICKITIHO-TCHETHYHI MPOIECH B TTOMYJIAIIIL.
Lro mporpamy po3po0iieHo 32 METOAUKOIO 1 MaTeMaTHYHUM anroputMoM M.3. bacoBcbkoro Ta cmiBasT. [S].

VY mporpami BpaxoByBaJOCh TOXOMKECHHSI OyraiB, IPOAYKTUBHICTH iX MaTepiB, IUNIEMiHHA LiHHICTh
OaThKiB OyTaiB, MOXO/KEHHS Ta TX BJIaCHA OIiHKA 3a SKICTIO TOTOMCTBA.

Pe3ysabTaTu gociifzkeHb Ta iX 00roBopeHHs. J{ociiUKeHHs IOKa3ald, 110 BUKOPHCTaHHS CIIep-
MOIPOAYKLii OyraiB-MoJiniIyBaviB Jajo 3MOTY OJIEPXKaTh J0JATKOBO BiJl KOKHOI KOPOBU B CEPEIHHOMY
Ha 100-300, (a B okpemux rocrnogapcrax Ha 500—-600) kr Mosoka OiIbIIIE TOPIBHSIHO 3 POBECHHIISIMHU
(Tabm. 1).

[IpoBeneHuii KOMIUIEKCHUI aHaii3 cnepMmonponykuii 347 OyraiB-IuliJHUKIB TPhOX IUIEMIIANPHU-
emctB KuiBchkoi o0nacti B po3Mipi 12846147 ciepMo/103 BKa3aB Ha Te, IO OI[IHKY 3a SKIiCTIO IIOTOMCT-
Ba Mac TUIbKH 161 iigauk, T00T0 46,4 %.

Tabmunst 1 — IIpoayKTUBHICTH 1040K 32 BUKOPUCTAHHS cliepMH OyraiB-miligHUKIB

Kmnswa, Yo Syras, aivin | e T | e | won wp st
ﬁoofgnggllz% iZg‘ 3ﬁ)6 iﬂ 3100 3,46 106
E?E?Z;I;izalﬁa 1013415 137 36,5;3 412 2801 3.51 92
II:/?J‘I‘II;(Q)?e?I’Ha 95679 ﬁ?ésl 36?(;‘2 1+165 3089 342 109
M. Sirting 95679 aew | a00s | a1 4783 368 176
E%Sgey;ij?z 198998 w272 +36,7022 o >188 3.70 192

Ix mnemiHHA LiHHICTB y cepesHBLOMY CTAHOBHTH +325 KI MOJIOKA, Y T.4. Y IUTiIHUKIB yKpaiHCHKOT
YOPHO-P001 MOJTOYHOI mopoan — +219 Kr, roMmITUHCHEKUX —+461 KT 1 TOJUTAHACHKUX — +252 KT MOJIOKa
(Tabm. 2).

Ta6mmist 2 — IIpoayKTHBHICTH 040K i MuIeMiHHA HiHHICTH OyraiB, OliHEHNX 32 SIKiCTIO MOTOMCTBA

Kinbkicts ITpoayKTHBHICTH ITneminna ninnicts (ITIT)
[opona . | eheKTUBHUX . .
Oyrais OMOK HAJii, KT | )KUp, % | MOJ. JKHUp, KT | Hamiil, KT | Kup, % | MOIL. XKUD, KT
VkpaiHchka 40pHO-

psi6a MoIoYHa 74 28 3601 3,59 129 +219 +0,01 +8
T'ommTHHChKA 68 64 5968 3,69 220 +461 +0,03 +19
I"oymanaceka 19 24 3678 3,65 134 +252 +0,03 +9
B cepennbomy 161 43 4609 3,64 167 +325 +0,02 +13

AHaji3 pe3yabTaTiB OIMIHIOBAHHS TUTITHUKIB IOKA3aB, M0 KPalluMH 3a IUIEMIHHOIO IIHHICTIO € TOJI-
IITHHCBKI ITAHUKY (+ 461 KT MOJIOKa).

Byrai ykpaincekoi 4opHO-ps00i MOJIOYHOI MOPOAHM MAIOTh MEHIY IUIEMiHHY LIHHICTh, HIX TOJIII-
THUHCBKI 1 TOJUTaHACHKI ITIAHUKHY (+219 KT MOJIOKa), ajie al0Th OTOMCTBO, HAHOUIBII MPHUCTOCOBAHE
JI0 MICIIEBUX YMOB TOIBII 1 YTpUMaHHS, OCKIJIEKM BHCOKOKPOBHE IOTOMCTBO, OJIEpKaHEe BiJ TOJIII-
TUHCBKUX OyraiB (OimbIl K 75 % «KpOBi» 3a TONIITHHCHKOIO MTOPOIOI0), Pi3KO pearye Ha BIUTUB cepe-
JOBHIIA 1 32 HE3aJOBUILHOTO YTPUMaHHs i HU3BKOTO PiBHSI OB HE MOXE peani3yBaTh CBili reHe-
TUYHUHN ITOTEHIIAT.
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CrnepMonpoyKIlito OyraiB TOJIAaHACHKOTO IMOXODKCHHS Ha IDIEMITIIIPHEMCTBA OyJI0 3aBE3CHO i
omiaeHo 20-30 pokiB ToOMy, IO 3HU3WIO ii TEHETHYHY MIEPeBary 3a paXyHOK MOCTIHHOTO POCTY TCHETH-
YHOT'O MOTEHIliaTy TBAPHH 32 HAJI0E€M 1 301JIbIIICHHSM T€HETUYHOTO TPCHAY B aKTHBHINM YaCTHHI MOMYJIsI-
mii yKpaiHChKOI YOPHO-pss001 MOI04YHOI mopoau. Taky 3aKOHOMIPHICTH CIOCTEpITaid B PO3pPi3i TPHOX
memmianpueMctB KuiBcbkoi obmacri (Tabi. 3).

Tabmuns 3 — [liieminHa ninHicTs 6yraiB-miignukis Ha miemnianpuemcreax KuiBcbkoi o6aacti

TonoBHMH cenekuiiHuN IEHTP Kuisceke OITO Binonepkisceke MITO
ITopona - - -
TOJIIB 111 3a Hamoem,kr TOJIiB 111 3a magoem,xr | romniB | III] 3a Hamoem,kr

YKpaiuchka uopro-pada 11 +165 26 +231 37 +227
MOJIOYHA

TommTuHCHKA 61 +473 5 +363 2 +323
Tonmanaceka - - 16 +282 3 +93
B cepennbomy 72 +426 47 +263 42 +222

AHani3 JaHuX BKa3ye Ha Te, M0 Ha IwieMmianpueMcTBax KuiBcbkoi o01acTi € Oyrai-TuriTHUKH 3 Iy-
e BHCOKMM T€HETHYHMM MOTEHLianoM. [HTEeHCMBHE BUKOPUCTAHHS CIIEPMH Takux OyraiB ajsl ocime-
HiHHSI TOBapHOI YaCTHHU MOMYJALIi YKpaiHChKOi 4OpHO-Psi001 MOJIOYHOT MOPOAX AACTh MOMKIIUBICTD ITi-
JBUIIUTH IPOIYKTUBHICTh TBAPUH.

BonHowac st oCiMEHIHHS KOPiB BUKOPHUCTOBYIOTH CIIEPMY OKpEeMHUX OyTaiB-TUTIIHUKIB, HE Bpaxo-
BYIOUH iX IUIeMiHHY HiHHICTB. Tak, y binouepkiscekomy MIIII BukopucToByBanu criepmy Oyras Pebyca
5639, sxuit OyB moripirysadem, Pamopra 5623, ITamipa 1264 ta iHmmx, ski Oyiin HEHTPAITbHAMH.

Benmka KiTbKIiCTh criepMonipoayKitii (55,9 %) BUKOPUCTOBYETHCS Bl HEOIIHEHHX 3 SIKICTIO TIOTOM-
ctBa OyraiB. [IpHurHOIO IIHOTO € T€, 1110 B OCHOBY BiI0OOpPY IUTIAHUKIB OEpyTh MPOAYKTHBHICTh KIHOUMX
NpeaKiB (cepenHsl MPOAYKTHBHICTh MaTepiB OyraiB, BiJl AKHX € CHEPMOMPOLYKIiS Ha TIEMITI JIPHEMCT-
BaxX, CTAHOBWJIA OIJBII SIK 8 THC. KT MOJIOKa 3 BMICTOM XupY 3,7-4,2 %), 10 HE 3aBXKIU 30iracThes 3
(haKTHYHOIO TIEMIHHOIO LIHHICTIO OyTras OLiHEHOTo 32 SIKICTIO MOTOMCTBA.

Buxopucrana criepma 6yras Comict 4713 KUII-1899 ninii C.T. Pokit micis oLiHIOBaHHS 3a SIKICTIO T10-
TOMCTBA Majia KaTeropito HeWTpanbHOI (+22 KI MOJIOKa), X04Ya MPOAYKTHBHICTH MaTepi Oyras CTaHOBHIIA
11048 xr Mosoka 3 ymicToM xupy 4,48 %. HelitpamsHy KaTeropiro 3a sSKICTIO IIOTOMCTBA SIK 33 HAJIOEM, TaK 1
BMICTOM XHpY MICIIsI OLiHIOBaHHS oTpruMaB IwiigHuK Menrtop 5371 KUII-1894 ninii 1.C. Pednexun (+90 xr
MoJtoka). Hamiit iforo matepi OyB 9275 kT, a myieMiHHA IIHHICTL 0aThKa +347 KT MOJIOKA.

BucHoBku. [IpoBeeHi 1ocaiKeHHS CBITIATh PO TE, IO MPOAYKTUBHICTH MaTepi Oyras He3HAYHO
BIUIMBA€ HA MPOIYKTUBHICTD JOYOK Oyras, TAMYacoM IUIEMiHHA LiHHICTh 0aThKiB OyraiB IpsSMOTIHIHHO
BIUIMBA€E HA OL[IHKY IUTiTHUKA Ta HOT'O TIOTOMCTBO.

BcranosiieHo, mo Oyrai-TuriIHAKY TUIEMITIITPHEMCTB KHiBChbKOT 0071aCTi, CIIEPMOIIPOIYKITIIO SIKUX
OyJI0 BUKOPHCTaHO, OTpUMaHO Bix 134 OarbkiB-OyraiB. TakuM 4YMHOM, IHTEHCUBHICTh BiZOOPY CTaHOBH-
Ja BChOTro 2-3 cuHa BiJ OJHOTO 0aThKa, IO CBIIYHTH PO BHUKOPHCTAHHS HA MPaKTHII €KCTCHCHBHOI
CHUCTEMH BiTOOPY 1 BUKOPHUCTAHHS OyTaiB-TUTiJHHUKIB.
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CoBeplIeHCTBOBAHHE TeHEATOIHYeCKOl CTPYKTYPHI IJIEMEHHBIX CTa] YKPAMHCKOTO0 Y€PHO-NECTPOr0 MOJIOYHOIO
CKOTA IyTeM oIpee/IeHUs H HCHOIb30BAHNs OLIKOB-THIEPOB

M.B. Tkauenko, C.B. Tkauenko

Panee mpoBeneHHBIC HCCIENOBAHNUS MOKAa3alM, YTO T€HETHUECKUH IPOTPecc B CTaJax YEPHO-TIECTPHIX MOJOYHBIX KOPOB,
(axkTHUUeCKH MOJHOCTBIO 3aBUCUT OT 0TOOpa ObikoB-mipousBoautenei (90-95 %), Tak Kak MpH CaMOM KECTOKOH BBIOPAKOBKH
Marepeil KopoB 3P (eKT ceeKIH BO3MOXKHO MOBBICUTH He Ooubiie 4eM Ha 15 %. [ToaToMy cenekiuoHHO-IIeMeHHas paboTa ¢
YKPaUHCKOI 4epHO-IIECTPOH MOJIOYHOW MOPOJOH NOJDKHA OBITh HAamlpaBlieHAa HA BBIIBICHHE M MHTCHCHUBHOE HCIIOJIB30BAHUE
BBIJAIOIIMXCS POU3BOAUTENEH, KOTOPBIE B 3HAUUTENBHON Mepe MPEBOCXOAAT MO MPOJYKTHBHBIM KaueCTBAM MAaTOYHOE TIOT0-
JIOBBbE M CTOMKO HEPENaIoT €ro IOTOMCTBY.

YcoBepIIeHCTBOBaHUE IEHEATOTHUECKON CTPYKTYPHI YKPAHHCKOH YepHO-NECTPON MOJIOYHOI MOPOABI ITyTEM YMEHBIICHHUS
KOJIMYECTBA CTAPHIX JIMHUH U Pa3BUTHEM HOBBIX 0oJiee MPOIYKTHBHBIX, IIPUBEET K YBEIMIEHHIO HHTEHCHBHOCTH 0TOOpa JIyd-
X OBIKOB-TIPOU3BOAUTEINEH, KaK B TPYIITY OTLOB OBIKOB, TaK M IPYIITY OTLOB KOPOB.

KiroueBble cjioBa: JIMHUS, NOMYJIALMSA, FeHETHYECKUIT porpecc, 3QGeKT ceneKkiuu, IIEMeHHAs 1IeHHOCTb, WHTSHCUB-
HOCTb 0TOOpA, CIEPMOTNIPOAYKIHNS, OBIKU-TIPOU3BOIUTENHN, OBIKU-TTUACPEIL.

Haoiiwna 18.03.2014.

YK 636.085.522.55:576.8

YEPHIOK C.B., kafaxu. c.-T. HayK

bBinoyepxiscokuii HayionanvHull azpapHuti yHigepcumem
3ATOPO/IHIM A.Il., kepiBHUK JeTapTaMEHTy KOPMOBHX TEXHOJIOTiii
TOB “Ilionep Hacinus Yxpaina”, m. Kuis

E®EKTUBHICTD 3ACTOCYBAHHSA MIKPOBHUX ITPEITAPATIB
NI YAC KOHCEPBYBAHHSA KYKYPYI3SHOI'O CHJIOCY

BuBueHO BIJIMB BUKOPHCTAHHS MIKpOOHHX KOHCEPBAHTIB y TEXHOJOTII 3aroTiBii i 30epiraHHs KyKypyI3sHOTO CHIIOCY.
OxpeciIeHO OCHOBHI ITepeBaru KOHCEPBAHTIB Ta NEPCIEKTUBH X BUKOPUCTAHHS.

BcraHoBiieHo, 1m0 100aBKH MiKpOOPraHi3MiB 3alo0iraloTb pO3BUTKY THHJIICHMX MiKpOOPTaHi3MiB, IUTICHSIBU Ta MPHOKIB i
THM CaMHM 3a0€3Me4yI0Th 30epeXeHHS BUXiIHUX BIACTUBOCTEH CUPOBHUHU.

Bukopucranus koHcepBanTy 11C33 y no3i 1 r Ha 1 T cunocHoi Macu 3abe3nedye 3HWKEHHS BTPAT CyX0l PEYOBUHH 32 Ie-
piox 30epiranns Ha piBHi 6,8 % npotu 19,8 % y KOHTpOJI BiAMOBIAHO.

3rigao 3 Bumoramu JICTY 4782:2007 Ta oTpriMaHUMH pe3yJIbTaTaMi 010XiMIYHUX JIOCIIPKEHb CHIIOCY, BCTAHOBJICHO, 110 KOPM
3aroTOBJICHHI O3 BUKOPUCTAHHS KOHCEPBaHTY, MoxkHa BimHecTH 10 111 kimacy, a 06pobnennii iHoxystaToM 11C33 — I Ktacy.

KunrodoBi c1oBa: KopMOBHPOOHUITBO, MIKPOOHI 3aKBaCKH, CHIIOC, KOHCEPBAHT, CHIIOCYBAHHS, IHOKYJISHT.

IMocranoBka npodsemu. [IpoGiema 301IbIICHHS BUPOOHHUIITBA KOPMIB Y TBAPUHHHMIIBKHX TOCIIO-
JapcTBax BUPILIYETHCS MO-pisHOMY. HaliBakiuBiie 3HaUeHHS Ma€ 3aCTOCYBaHHS TaKUX CIOCOOIB 3aro-
TiBJi, 30epiraHHs KOpMiB, 3a SIKUX 3a0€3MeUyEThCsl HAMMOBHIIIE 30epexkeHHs iX (Pi31070riYHO KOPUCHUX
BJIACTUBOCTEH 3a MiHIMAJIBLHUX 3aTpaT Iparli i MaTepiaaTbHUX 3ac00iB.

Opranizanisi cTabibHOT FOAIBII CUTBCHKOTOCIIOAAPCHKUX TBApUH MOTPEOYE MIMPOKOTO 3aCTOCYBaH-
HS Pi3HUX TEXHOJOTIYHHUX MPUHOMIB 3arOTiBIi 1 30epiraHHsl KOPMiB.

Haiickmamaimor mpo0iemMoro € 30upaHHsS 1 KOHCEPBYBAaHHS 3C€JICHMX KOPMIB. 3MEHITICHHS BTpaT
MMOKMBHUX PEUOBHMH IIiJ] Yac 3aroTiBJIi KOHCEPBOBAHMX KOPMIB 3a0€311EUy€ETHCS CTBOPEHHSIM CHPOBHH-
HOT'O KOHBE€EPA, ONTUMAIBHUMHU CTPOKaMHU 30MpaHHs KOPMOBUX KYJBTYp, IIBUAKUMH TEMIIAMH 3aroTiB-
JIi KOPMIB 1 HARCTIPUATIMBIIIIMHA YMOBaMHU 1X 30epiraHHsl.

AHaJi3 ocTaHHIX JoCTiIKeHb i myOaikaniii. OTHAM 13 MOIMPEHUX, JOCTYITHUX Ta HAMIHHUX CIIO-
co0iB 30epeKeHHS 3eJICHUX KOPMIB € CHJIOCYBaHHs, SIKE Aa€ 3MOTY 30epiraTé KOpM 3 BIACTUBOCTSIMH,
OMU3BKUMH 0 BUXigHOI cHpoBHHH. OIHAK BTpaTH MOXXUBHHUX PEUOBHH IiJl 4ac CHIOCYBAHHS MOXKYTh
csaraté 40 % BHACIIIOK MOPYIIIEHHS TEXHOJIOT1] 3aKIalaHHs CHIIOCY Ta HEKOHTPOIHLOBAHOTO aepoOOHOTO

© Yepuiok C.B., 3aropoaniii A.IL., 2014.
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Oponinns [1-3]. Brpatu Bif HeOakaHMX O10JIOIIYHUX MPOLECIB Y CHIOCI MOXHA CYTTEBO 3MEHIIIMTH
3aBJISIKM BHKOPUCTAHHIO KOHCEPBaHTIB. Y 0araTthoX KpaiHax 3 BUKOPHCTAaHHSIM KOHCEPBAHTIB 3aKiaja-
107156 Bif 20 10 90 % cunocy [4].

Choro/iHi BUBYCHO KOHCEPBYBAJIBHY 3JaTHICTH Maike cTa KOHCEPBAHTIB pi3HOI mpupomm [5]. 3a
CBOIM CKJIaZIOM BOHHU MOJUIAIOTHCS HA XIMiYHI Ta 61070T19HI.

Binbmn eeKTUBHUM Ta €KOHOMIYHO JOLITBHUM € BUKOPUCTAHHS JIJISl CUIIOCYBaHHS MiKpOOHUX TIpe-
napaTiB. 3 OIJIsLy Ha Te, IO B OCHOBI MPOLIECY CHIIOCYBaHHS JIGKHUTh MOJIOYHO-KHCIIE OPOAIHHS, BIIPO-
OB JNEKUTHPKOX IECATHIITh MPUIUISUTH 3HAYHY yBary CENEKIlli MOJOYHO-KHCINX MIKpOOPTaHi3MiB 3
METOIO PO3pOO0JICHHS Ha X OCHOBI OaKkTepialbHUX 3aKBACOK. 3aCTOCYBaHHS TaKHX IPOTPECUBHUX TEX-
HOJIOT1YHHX TIPUHOMIB 3aTrOTiBJIi CHIIOCY 3yMOBITIOE 3MiHYy HOTO SKOCTI i BUXOIY TIOXKUBHUX PCUOBHUH.

Besnepeuno, cuiioc, KOHCEPBOBaHMIA 332 JJOIIOMOT'OI0 MIKPOOHUX 3aKBaCOK, OLIBIIOK Miporo 3a0e3-
revyye KOPMOBI TOTpeOW TBapWH, a CHIIOCYBaHHS BiJIIOBiJla€ BUMOTaM OXOPOHU TIpalli Ta 3aXHCTy Ha-
BKOJIMIIIHLOTO CEPEIOBUIINA i MPU IIbOMY € HaWOUIbII €KOHOMIYHO €(EKTUBHUM. 3arOTOBJICHUI TaKHM
CIIOCO0OM CHJIOC HE TTOCTYIIAETHCS 32 SKICTIO MPOIYKITii, OTPUMAaHIH 3 BUKOPHUCTAHHSAM XIMIYHUX KOHCE-
PBaHTIB, ajie MiKpoOHi 3aKBacku Aerieri [6]. KpiM Toro, MOIOYHOKHCIIE OpPOIIHHS € HAWO1IBIT €KOHO-
MHHAM €HEPTeTHYHO, TOMY, III0 TIPH PO3KJIaAi OJHOTO Kijorpamy Iykpy (3760 Kkair) 10 MOJIOYHOI KHC-
JIOTH yTBOPIOEThCs 3615 kkan (Brpauaerscs 4 % eHeprii), B TOH Yac siK IepETBOPEHHSI IIYKPY B OLITOBY
KHUCIOTY nae 15 %, a B MmacisaHy — 24 % BTpat eHeprii.

MeTtoro po6otu Oyno BUBUEHHS €()EKTUBHOCTI BUKOPHCTaHHS MiKpOOHHX IpenapaTiB Mijg 4ac KOH-
CEpBYBaHHS KyKYPYI3SHOTO CHJIOCY.

MarepiaJa i MeToguka gocaixkeHb. HaykoBo-rocromapchkuii Jochia OyJio mpoBeAeHO Ha MOJIOY-
HotoBapHii Gpepmi TICII «Ieiicruchke» 3 po3BEACHHS BEITUKOI poraToi XyA00H yKpaiHChKOI YJOpHO-PA00T
MoJo4yHoi mopoau CraBuIIaHChKOTro paiiony KuiBcbkoi o0macTi.

[lepen mpoBeaeHHsM AOCHiAiB Oys0 3arOTOBJICHO JBa BUAM KYKYPYA3SHOTO CHJIOCY: OJUH 0e3 BH-
KOPHUCTaHHSI KOHCEPBAHTIB (KOHTPOJIB), IHIIMIA — 3 BUKOPUCTAHHSIM CHJIOCHUX 3aKBaCOK koMmaHii ,,ITio-
Hep” (iHoKymsHT 11C33).

VY cepItHi CKOMIEHY KYKYPY/I3Y MOJIOYHO-BOCKOBOI CTHUTJIOCTI Ta MOAPIOHEHY O pO3MIipiB 9acTOK 3—
4 cM 3aBaHTaXyBaIH B TpaHiiei. CHIIOCHY Macy B OJHIH 13 TpaHIIIeH 3aKOHCEPBYBAIN 0€3 BUKOPHUCTAH-
HSl KOHCEPBAaHTIB, B iHIIIN — IJIIXOM BHECEHHS B POCIMHHY Macy MiKpoOHOI0 npenapary komnadii ,,[1i-
onep” (iHokynsaHT 11C33). [IpemapaT BHOCHIN 3a JIOTIOMOTOK0 JJO3YBaJIbHHUX MPUCTPOIB, BCTAHOBICHUX
Ha KOpMO30upanbHOMY KoMOaiiHi. [IpurotyBanHs cuiiocy, 00poOIeHOro MiKpoopraHi3MaMu, 3IiHCHIO-
BaJIM BiJIMOBIZAHO JI0 METOAUKH 00POOITKY, 38 peKOMeHAaisIMKA (ipMH BUPOOHHUKA.

Ilicis BiIKPUTTS TpaHIIEH MPOBOAMIIA OPTaHOJENTHYHY OIIHKY sSKOCTi cuiocy. CepenHro mpoOy
CHJIOCY BiIOWpaiy 3 TpaHIIeH Ha TITUOWHI 2 M.

OmiHKy SIKOCTI KOPMiB MPOBOAMIIN y JabopaTtopii sikocTi kopMiB binonepkicbkoro HAY.

Pe3yabTaTu gociigkens Ta ix 00ropopeHHs. PesynpraTu 1a00paTOPHUX AOCITIIKEHb CHIOCY Ha-
BeJleHO B Ta0muml 1.

ITepmmi mpobu cmitocy Oyio BimiOpaHO B JKOBTHI. AHaJII3 XIMIYHOTO CKJIaqy TTOKa3aB, MO B 1 KT cH-
JIOCY 3arOTOBIICHOMY 0€3 BHKOPHWCTAaHHS KOHCEPBAHTIB MICTHIIOCH Ha 14,7 % OinbIe cyXoi peYOBHHH,
HIXX B 00pobieHomy iHOKysstHTOM 11C33. BogHouac B cuitoci 00po0iieHOMy KOHCEPBAHTOM Bi3HAYMITN
Oinpimii Ha 52,2 % BMicT docdopy i Ha 14,3 % MeHmUIl BMICT NpOTeiHY HIX y 3BUUAaiiHOMY. AKTHBHA
KHCIIOTHICTh CHJIOCY 3HaXOouIach Ha piBHi 3,50-3,66.

Tabmuns 1 — BioximiuHi qocaixkenns cuiocy, B 1 kr/t

Hazpa kopmy
INoxa3Huk CHJIOC KyKYpYyI3sTHUH 0€3 KOHCEPBAHTIB | CHIIOC KyKypyI3sTHUH, 00po0IeHni MIKpoOOHNM IperapaToM
(KOHTPOJIb) kommaHii ,,[Tionep” (inokynsHT 11C33)
B JKOBTHI
Cyxo0i pe4oBHHH, T 349,5 304,6
[Ipoteiny, r 81,7 70,0
Dochopy, T 8.8 134
pH 3,50 3,66
B TpaBHI
Cyxo0i pe4oBHHH, T 280,0 283,8
[Ipoteiny, r 72,9 83,1
Dochopy, T - -
pH 3,70 4,10
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VY mocnigHOMYy CHII0CI 301IBIINMBCS BMICT OpPraHiuHUX KUCIIOT (Tadu. 2).

Tabmuus 2 — Bmict kucsior y cunoci, %

Hasga xopmy
. . CHJIOC KYKYPYA3STHUH,
Mokassui CHIIOC KyKypy 3l 6e3 KoHcepBanTiB 00pobaeHuit MikpoOHUM r}llpe};rrgpaTOM komnaHii ,ITionep”
(KoHTpOL) (inoxynsut 11C33)

B )KOBTHI
MonouHna 76,78 79,21
OrnroBa 23,22 20,79
Macnsna BIACYTHS BIZICYTHS

B TpaBHi
Momnoyna 67,75 74,53
OrnroBa 32,25 25,47
Macnsaa BIJICYTHS BiJICYTHS

O0poOaeHumit cumoc MicTuB Ha 2,43 % Oibllie MOJIOYHOT KMCI0TH. BogHOUYAC, K Y KOHTPOJIBHOMY,
TaK 1 TOCIITHOMY CHJIOCI, HE BHSBJISUTH MacCJIsTHOI KACIOTH, IO BKa3ye Ha 3aJI0BUIbHI YMOBH MOTO 3aro-
TiB 1 30epiranHs.

Brpyre mpobu cuiiocy BiIOHpaau Ha MOYATKY TpaBHS. SIK y TpaauIliiiHO 3arOTOBJICHOMY, TaK i 00-
pobnenomy iHOKy stHTOM 11C33 cmoci BimMidany 3MEHITICHHS CyX0i peYOBHHH.

B 1 kr cuiiocy, 06po0eHOro KOHCEpBAaHTOM, MiCTHIIOCH 83,1 T IepeTpaBHOr0 MPOTEiHy, MPOTH Tpa-
JuIiitHOTO — 3 BMicToM 72,9 T, mo Ha 13,9 % Oinbine. Pe3ynpraTtu aHami3iB cBigyarh i mpo te, mo Bij-
Oys10cs 1o3piBaHHS 00POOJICHOIO CHIOCY 1 B HhOMY IIZABHUILKBCS BMICT mpoTeiny Ha 18,7 %, Toxi, sAK y
3BHYaHOro BiH 3MeHIuBca Ha 10,7 %.

Bracniok nepediry ¢pepMEHTaTHBHHUX MPOIECIB 1 XKUTTEMISIIBHOCTI OaKTepild 3MIHIIOCH CHIBBiJ-
HOIIIEHHS KUCIOT Y CHJIOCI. ¥ HhOMY 3MEHIIMBCS BMICT MOJIOYHOI KHCJIOTH, TUMYacOM BMICT OLITOBOI
KHCIIOTH IIBHIMABCI. MacisiHy KHACIOTY HE BUSABIIUIA Hi B JIOCHITHOMY, Hi KOHTPOJIBHOMY 3pa3Kax.
AKTHBHA KHCJIOTHICTH 00pOOJIEHOT0 CHIIOCY 3HaXOAMIach Ha piBHi 4,10 Ta 3a0e3meyyBana KUCIOTHICTb,
HEOOXITHY IS MPUTHIYCHHS PO3BUTKY THIUTICHOT MIKPO(hIOpH B KOPMi.

3MIHUIIOCH CITIBBIIHOIIICHHS OPTraHIYHUX KHUCIIOT y CHJIOCI, Y ORI SKICHY CTOpOHY. BmicT Momou-
HOI KUCIIOTH y KOpPMi 3 iHOKYJISHTOM OyB BUIIMM Ha 15,2 %, BOIHOYAC PIBEHb OITOBOI — HIDKYMM Ha
13,6 % TOpiBHSHO 3 TPAIUIIIMHO 3arOTOBICHUM CHII0COM. HasBHOCTI MacIsTHOI KUCIIOTH SIK Y TIEPIIOMY,
TakK i APyromy 3pa3Kkax, He BUSBIICHO.

BucnoBok. BeranoBieHo, mo 100aBKky MiKpoOpraHi3MiB 3a1o0iratoTe pO3BUTKY THHIIICHUX MIKpO-
OpraHi3MiB, IUTICHSIBH Ta TPUOKIB 1 THM caMUM 3a0€3MeUyI0Th 30€PEKEHHS BUXIIHUX BJIACTHBOCTEH CH-
POBUHH.

Buxopucranns koncepBauty 11C33 y 1031 1 r Ha 1 T crimocHOi Macu 3a0e3Ieuye 3HKEHHS BTPaT
CyX01 PEeUOBHHU 3a Tepio 30epiranns Ha piBHI 6,8 % npotn 19,8 % y KOHTPOJIi BiMTOBITHO.

3rigao 3 Bumoramu JJCTY 4782:2007 Ta oTpuMaHUMH pe3yibTaTaMu 010XIMIYHHX JOCIiIKEHb CH-
JIOCY, BCTAHOBJICHO, ITI0 KOPM 3arOTOBJICHHNA 0€3 BUKOPHCTAHHS KOHCEPBAHTY, MOKHA BimHecTH 10 111
KJacy, a 0opoonenuii iHokynsiHToM 11C33 — I k7acy.
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I¢ddexTHBHOCTH IPUMEHEHHs] MUKPOOHBIX NPeNnapaToB NPH KOHCEPBUPOBAHMH KYKYPY3HOT0 CHJIOCA

C.B. YepHiok, A.IL. 3aropoauuii

N3ydeHo BIMSHME HCTIONB30BAHUS MUKPOOHBIX KOHCEPBAHTOB B TEXHOJIOTHM 3arOTOBKH U XpaHEHHsI KyKypy3HOTO CHIIOCA.
OnpezeneHsl OCHOBHBIE TPEUMYILECTBA KOHCEPBAHTOB U MEPCIEKTUBBI UX HCIOJIb30BAHNSI.

YcraHoBieHO, 4TO J00ABKM MHKPOOPTaHU3MOB IPEJOTBPAIIAIOT Pa3BHTHE 'HIJIOCTHBIX MUKPOOPIaHM3MOB, INIECEHH U
IpHOKOB M TEM CaMbIM 00ECIIEYNBAIOT COXPAHEHHE UCXOJHBIX CBOHCTB CBHIPBSI.

Hcnons3oBanue koHcepBanTta 11C33 B no3e 1 r Ha 1 T cuitocHOI Macchl 00ECIICUNBACT CHIDKEHHE ITOTEPh CyXOTO BEIECT-
Ba IIPU XpaHEHNUH Ha ypoBHE 6,8 % npoTuB 19,8 % B KOHTPOJIE COOTBETCTBEHHO.

CornacHo tpeboBanusam ACTY 4782:2007 u noixydeHHBIX pe3ysbTaTOB OMOXUMUYECKUX UCCIICIOBAHUI CHIIOCA YCTaHOB-
JICHO, YTO CHJIOC 3aTOTOBJICHHBIN 0e3 HUCIIOIB30BaHMs KOHCepBaHTa MOkHO oTHecTH K III xnaccy, a 00paboTaHHbBI MHOKYIISH-
toM 11C33 — I kimacca .

KiroueBbie c10Ba: KOPMOIIPOU3BOCTBO, MUKPOOHBIE 3aKBACKHU, CHIIOC, KOHCEPBAHT, CHJIOCOBAHUE, MHOKYJISHT.

Haoittwna 19.03.2014.

YK 636.597.087.72:637.54

BATEHKO H.B., aciipant
Hayxkosuii kepiBauk — BOMKO B.C., 1-p c.-T. Hayk
binoyepxiscokuii HayionanvHuli azpapruil yHigepcumem

BIIJIUB IPEITAPATY «<EKOCOPB» HA SAAKICTh
M'SICA KAYOK-EPOMJIEPIB

BcranoBneHo, 10 BUKOPHUCTAHHS Y TEXHOJIOTIYHOMY IIPOIIECI BUPOILIYBAHHS KaueHAT-OpoiIepiB cOpOSHTY SIK KOPMOBOI
00aBKH 0 palioHy ITO3HAYWIOCH Ha XIMIYHOMY CKJIaji IPyIHHX M SI3iB i M'SI31B HII Ta CyTTEBO MOJIMIIMIO Oi0JIOTIYHY IiH-
HicTh M’sica. Y pasi 3rofloByBaHHs KaukaM-OpoiijepaM KoMOiKOpMIB 3 foaaBaHHAM copbeHTty y 1031 0,57 % croctepiranu 36i-
JIBIICHHS Y TPYIHMX M'3aX IOKMBHUX PEUYOBHH NOPIBHSHO 3 aHAJOraMH KOHTPOJbHOI rpynu. JlogaBaHHSA B KOMOIKOpM Kad-
KaM-Opoiinepam 1ociniaHoi rpynu copOeHTy B KinbkocTi 0,78 /KT KOpMy CYTTEBO HE BIUIMHYJIO Ha XiMIuyHMN ckian M’sica. Haii-
Kpallli MOKa3HHUKH SIKOCTI M'sca OyJI0 OTPUMaHO 32 YMOBH BHECEHHs COPOCHTY B KijbkocTi 1 r/kr kopmy. Ie cripusuto 3pocran-
HIO y TPYJHHX M’ sI3aX BMicTy cyxoi pedoBuHH Ha 0,6 %, opraniunoi pedosunu — 0,8, npoteiny — 0,5, xupy — 0,1 Ta BEP nHa
0,9 % TopiBHSIHO 3 NTULEIO KOHTPOJIBHOI TPYIIH.

KoniouoBi cioBa: xauensTa-Opoiinepu, COpOEHT, IpyaHI M's13H, XKHUP, IPOTETH, 30J1a, CyXa i opraHiuHa pedosuna, BEP.

ITocTanoBKa npodaeMu. Y 30UThIIICHHI BUPOOHHITTBA M'sica B HAITIKM KpaiHi 3Ha4HA POJIb HAJICKHUTH IITa-
xiBHULTBY. Cepen Xap4oBUX MPOAYKTIB M'CO IITUILI TOCIAae OCOOIMBE MiCLIe SIK Kepesto Oiika 1 BUCOKOsIKiC-
Horo xupy [3]. TuMuacoM BUKOPHCTAHHS MPEMIKCIB SIK TAPAHTOBAHOI TOOABKH MIKPOEIEMEHTIB Ta BITAMiHIB
0e3 BpaxyBaHHS BMICTy IX y KOpMax CIIpHsE HAKOIMYCHHIO JESKMX MIKPOEIEMEHTIB B OpraHi3Mi IITHIIL.
3 ormsiy Ha 11e, BUKOPUCTAHHS COPOCHTIB y CKJIa/Ii TOBHOPALIIOHHOTO KOMOIKOPMY € aKTYaIbHHM.

AHaJji3 ocTaHHIX JA0CTimKeHb i myoaikaniii. CyyacHe iHTCHCHBHE NMTaXiBHHUIITBO CTaBUTh BUCOKI
BHMOTH JI0 SIKOCTI TOMiBJIi. Y parfioHi NTHII OCHOBHY YaCTHHY CTAHOBJISATH 36PHOBI KOMIIOHCHTH, TSI
SKHX ICHY€ 3arpo3a ypakKeHHsI MIKpOCKOTIYHMMHU Tpubamu. BiaTrak BUHHKae mpoOiemMa 3aXUCTy MTHII
BiJl MiKOTOKCHKO3iB. 3a moBimomiieHHssMu Huwig A. [6]; Banlunara W. [5], maiixke 25 % 3epHa, 10 BU-
POOJISIETHCS Y CBITI, ypaykeHe TOKCUT'C€HHUMH TPHOaMHU, SKi IPOIYKYIOTh MiKOTOKCHHH.

Sk edexTrBHI 3ac00M TPODUTAKTHKHA MIKOTOKCHKO31B CHOT'OJTHI JTeJIaTi O1IBIITOTO PO3TIOBCIOIKECHHS
HaOMpaloTh OpraHiuHi COPOEHTH HA OCHOBI POCIMHHUX 1 APIXIKOBUX KIIITHH (BIBCSHA ITOJIOBA, MIICHU-
YHI BHCIBKH, BOJIOKHA JIOIICPHU, EKCTPAKTH KIITHHHUX CTIHOK JIPIKJDKIB, LIEIIOJIO3a, TEMIIEN0I03a,

© Barenko H.B., 2014.
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nektuH). OCHOBHA X IepeBara — HU3bKa 7032 BHECEHHS B PalliOH, OCKUIBKH iX MOJIEKYJIH MalOTh BEIHKY
IUTOIY TTOBEPXHI, IO JIa€ 3MOT’y copOyBaTu OLIbLIY KiTBKICTh TOKCHHIB [2, 4]. Punok copOeHTiB Benu-
KWK, 1 eeKTHUBHICTh iX Aoci moTpedye BuBUeHHA. OJHHM 13 BUCOKOE(EKTHBHUX COPOEHTIB, 3AaTHUX
()YHKI[IOHYBaTH B ITPOCBITI IIJTYHKOBO-KHUIIIKOBOTO TPakTy € «Exocop0».

MeTo10 AoCaixKeHb OyJI0 BUBUYCHHS SIKOCTI M sica KauoK-OpoiiepiB 3a pi3HUX J03 BHECEHHS COp-
OCHTY B KOMOIKOpM.

Marepiaj i MeToanKa J0CTiTKeHb. Ik COpOSHT y CKIIazi KOMOIKOPMY BHKOPHCTOBYBAIH IIpema-
pat «Exocop0». Lle copOeHT OpraHiuHOr0 MOXOMKEHHS, IKAH MICTHTh Y CBOEMY CKJIafi IJIFOKaHaT, Ty,
CAIlOHIT Ta Tiapoi3Hi ApiKIKi. CopOeHT 3B's13y€e Halpi3HOMAHITHIII TUIIM MiKOTOKCHHIB, a TAKOXK Mill-
HO YTPUMYE IX, HE3aJIC)KHO BiJ KHUCIOTHOCTI CEpellOBHINA, T4 MO3UTUBHO BIUIMBAE Ha MEPETPaBICHHS
KOPMIB y OpTaHi3Mi KauoK, HiABUIICHHS SKOCTI M'sica, HOT0 HKHOCTI Ta IMTO>KUBHOI IIIHHOCTI.

SkicTp M'sica KauoK-OpoiiyiepiB BUBYAIH Y HAYKOBO-TOCIIOJAPCHKOMY NOCTiMl, B YMOBAaxX €KCIIEPH-
MEHTaIbHOI 0a3u Kadenpu TeXHOJIOTi] KOPMiB, KOPMOBHX 00aBOK i rofiBii TBapuH binouepkiBchkoro
HaIllIOHATBHOT'O arpapHOTO YHIBEPCUTETY.

Binmosigao mo cxemu pociiny (tabm. 1), 6ymno Biniopano 400 rosis 7000BHX KadeHIT-OpOMIIEPIB Kpo-
Cy Ueppi-Belli, 3 AKX 3a IPUHIHUIIOM aHAJIOTIB c(hOPMYBaJIH YOTUPHU TPYNH — KOHTPOJIbHY Ta TP TOCHTiM-
Hi 110 100 romiB (50 camiB 1 50 caMOK) y KOKHIM. AHAJIOTIB TiAOWPAITH 3a CTATTIO Ta YKHUBOIO MAaCO¥0.

Tabmuist 1 — CxeMa HAYKOBO-IOCNOAAPCHKOr0 10CIiay

I'pyna KinpkicTs romis Xapaxrep TofiBii
1 KOHTpOJIbHA 100 K (moBHOpanioHHUH KOMOIKOPM)
2 nociigHa 100 TIK + cop6ent (0,57 r/kr)
3 mociigHa 100 TIK + cop6ent (0,78 r/kr)
4 nocigHa 100 [IK + cop6enT (1 r/kr)

loxiBns kaueHAT-OpoiIepiB yCiX MAAOCHIIHUX TPYH YIPOIOBXK JOCHiAy Oyiia OIHAKOBOIO (IIOBHO-
parioHHUM KOMOIKOPMOM) 1 BiApi3HsIIACS JIMIIIE THM, III0 B KOMOIKOpMIi KaueHsAT-OpoitnepiB 1-1 KOHTpO-
JbHOT TpynH He Oyno copOeHTy, a 10 KOMOIKOpMIB KaueHAT-OpoiiiepiB 2, 3 1 4-1 JocmigHuX rpyn xona-
Bayu copOeHT y mo3ax 0,57, 0,78 ta 1 r/kr xopmy BiganosigHo. [1i yac BBeAeHHS 10 KOMOiKOpMY 100a-
BOK BUKOPHCTOBYBAJIM METOJ] BaTOBOTO JI03YBaHHS Ta 0ararocTyneHeBOro 3MmimnryBaHHs. OCHOBHHH Tie-
piox mociiy TpuBaB 42 m00wH.

[lizociaHe OroMiB’s yTpUMyBaI Ha IiAI03i 32 IIIMEHOCTI IIOCAJKKM BOCHMEPO KaueHsT Ha 1 M
migioru. OpoHT TOMIBII 1 HAaIyBaHHA CTAaHOBUB 1O 3 cM. [lapaMeTpu MiKpOKIIIMAaTy B MPUMIMIEHHIX
BIJINIOBi1aJI1 BCTAHOBJICHUM HOPMAaTHBAM.

[To 3aBepiieHHi 10CIiAy, 3a JOCATHCHHS KaueHATaMu 42-1000BOT0 BiKY, MPOBOAMIIHN 3a0i¥ MTHUIlI TIO
4 TONOBH 3 KOXHOI TPYITH, )KMBA Maca SIKUX BiJNOBiJaja cepelHiM MOKa3HUKaM y TPYyIIi 3TiAHO i3 3ara-
JTHEHOTIPUMHATOIO0 METOAHUKOIO.

SxicTe M'sca BU3HAYAIHW 32 XIMIYHUM, a 010JIOTIYHY IIHHICTh — 32 aMiHOKUCIIOTHUM CKJIajgoM. J[is
pOro OyJI0 BUKOPHCTAHO IPyIHI Ta CTETHOBI M'sI3M NTHLI. XiMIiYHUH cKiaf (CyXy Ta OpraHigyHy pedo-
BHHY, 30JIy, IpOTEiH, kup Ta bEP) Bu3Havamym 3a 3araapHONPUHHATAMA METOAMKAMH, 8 aMiHOKHUCIIOT-
HUN — Ha aBTOMaTuIHOMY aHaiizaropi TTT 339 3 BukopucranusM katioHooOMiHHOI cMom LG ANB 3
akTUBHOIO Tpynoio SOs. JlocmimkeHHs MPOBOIIIN Y JBOX MOBTOPHOCTSX [1].

biomeTrpruny 00poOKy maHWX 3iHCHIOBAIIA 3a TOMIOMOT0I0 TIporpaMHoro 3abesnedenns MS Excel 3
BUKOPUCTAHHIM BOYZOBAaHUX CTATHCTHYHUX (QYHKITIH.

Pe3yabTaTu gociaixkeHsb Ta ix 06ropopeHHs. Bizomo, 1m0 NOXXKHUBHICTh M’ sica 3yMOBJIEHa HOTO Xi-
MIYHUM CKJIAJIOM, SIKUH 3HAYHOIO MipOIO 3aJIC)KUTh BiJl PiBHS TOIIBII NTHLI.

VY pe3yabTaTi JoCIiHKeHb OYI0 BCTAHOBIICHO, IO 3TOI0OBYBAHHS KadeHATaM-OpoiiiepaM KOMOIKOp-
My 3 IOJABaHHSAM PI3HHX 1103 COPOCHTY i 9ac iX BHUPOIILYBaHHS MO3HAYMIIACS HA XIMIYHOMY CKJIai
TpyIHHUX M sI3iB Ta M’ 513iB HIr (Tab. 2).

Y MOJIOAHSAKY Ka4doK 2-i TpymH BMICT cyxoi pedoBuHHU Ta BEP y M’ s3ax O0yB Ha 0,2 %, opranigHoi
pedoBurn — 0,4 %, ipoteiny — Ha 0,1 % BHUIINM, a BMICT XUpY, HaBmakH, Ha 0,1 % MeHIIHUM, HIX Yy KO-
HTPOJbHUX aHaioriB. [loniOHy 3aKOHOMIpHICTH BUSIBIIIH 1 332 XIMIYHHM CKJIaJOM M’I31B HIT NTHUI. 30K-
pema, y M’si3aX HIir KaueHsT 2-1 TPYyIH CIoCTepiraiy MiIBUIIEHHs KiIbKOCTI cyxoi pedoBuHH Ha 0,2, op-
ranigHoi pedoBunu — Ha 0,3, mporeiny — Ha 0,4 Ta BEP — na 0,1 % BiamosimHo. TuMyacoM 3a BMiCTOM
JKUPY ICTOTHOI pi3HULII 3 aHAJIOTaMH KOHTPOJILHOI TPYIIH HE BCTAHOBJICHO.
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Tabmung 2 — Ximiuawii ckyiag rpyaHux m’s3iB Ta m’sa3iB Hir, %, X i&x (n=4)

I'pyna
Toxasmik la | 2-a | 3.4 4a
I'pynHi M’s13u
Cyxa peuoBHHa 20,640,82 20,8+1,21 20,6+0,71 21,2+0,93
3ona 1,1+0,11 1,1+0,06 1,2+0,06 1,1+0,07
OpraHiyHa pe4oBHHA 19,5+£0,34 19,9+0,8 19,620,81 20,3+£1,22
[Ipotein 17,2+0,87 17,3+£0,52 17,2+0,35 17,7+0,70
Kup 1,0+0,07 0,9+0,07 0,8+0,08 1,1+£0,07
BEP 1,5+0,64 1,9+0,69 1,9+0,73 2,4+0,71
M’s13u HIT
Cyxa peuoBHHa 22,1%1,74 22,3+1,75 19,8+1,79 23,1£1,85
3oia 1,1+£0,08 1,1+£0,07 1,1+£0,07 1,0+0,09
OpraniuHa pedyoBrHa 21,4+1,21 21,7+1,32 20,5+1,17 22,4+1,18
[potein 11,9+0,89 12,3+1,01 11,9+0,88 13,5+1,11
Kup 4,3+0,72 4,3+0,68 4,3+0,54 4,6+0,53
BEP 3,7+0,52 3,8+0,49 3,7+0,61 3,5+0,52

VY rpyanux m’s3ax ntuli 3-1 rpynu BUSBICHO 3HIKEHHS BMicTy kupy Ha 0,2 %, miABUIIEHHS BMic-
Ty 30ii1, opraniunoi peyoBunu ta BEP BiamosinHo wHa 0,1, 0,1 i 0,4 %, TuM4acoM 3a BMiCTOM CYXOi pe-
YOBUHHM Ta NMPOTETHY BiIMIHHOCTEH 3 KOHTPOIHHOIO TPYIIOI0 HE CITOCTEPITaNIH.

3ro0ByBaHHS MOJIOJHIKY 3-1 rpynu KOMOIKOpMY 3 ofgaBaHHsAM copbeHTy 0,78 T/Kr 3yMOBIIOBAIIO
3HW)KEHHS BMICTY B M’513aX CyXOi i opraHiuHoi peyoBuHH BianoigHo Ha 0,3 Ta 0,9 %. 3a BMicTOM mpo-
TeiHy, )Xupy, 3011 Ta BEP BimMiHHOCTEH 3 KOHTPOIHHOIO TPYIIOI0 HE BiIMIUEHO.

JlomaBaHHs B KOMOIKOPM KadeHAT 4-1 JOCTIIHOI Py COPOEHTY B KIJIBKOCTI 1 I/KT KOpMY CITPHSLIO
3pOCTaHHIO Y TPYJHHUX M s3aX BMICTy cyxoi peuoBunH Ha 0,6 %, opraniunoi peyoBunu — 0,8, mpoteiny
- 0,5, xupy — 0,1 Ta BEP Ha 0,9 % mOpiBHAHO 3 MITUIICIO KOHTPOILHOI TPYIIH.

IlinBuimmeHHs 103U COPOCHTY y KOMOIKOpMI KadoK-OpoiiiepiB 4-1 Tpymu CYIPOBOIKYBAIOCS 3pOC-
TaHHSIM BMICTY Y M s3aX HIT CyXoi Ta opraHiunoi peuoBunu Ha 1,0, npoteiny — Ha 1,6, xupy — Ha 0,3 %.
Boanowac BusiBneHo 3HMWKeHHs Kinbkocti 30um 1 BEP Ha 0,1 1 0,2 % BignoBiHO OPIBHSHO 3 KOHTPO-
JILHOIO TPYIOXO.

Ha ocHoBi mpoBeeHNX OCTIKEHb BCTAHOBJICHO, 1[0 BUKOPUCTaHHS BIIPOJOBXK BCiX MEPiofiB BU-
POLIYBaHHS KaueHSAT-OpoinepiB KOMOIKOPMIB 3 MiABUILIEHUM yMiCTOM COPOEHTY CYTTEBO MigBHUILYE Oi-
OJIOT1YHY IIHHICTH IX M’ sca.

BucHoBok. TakuM yuHOM, 3aCTOCYBaHHS COpOCHTY «Ekocop6» y ckiami KoMOIKOpMY Y TOIIBII Ka-
Y4OK-OpOiIepiB CIPHUSIIO MOJIMIIEHHIO SKOCTI iX M'aca. Halikpaii nokasHUKH OyJI0 OTpUMAaHO 32 YMOBH
BHECEHHS COPOEHTY B KiIbKOCTI 1 T/Kr kopMy. Lle cripusiio 3pOCTaHHIO Y TPYIHUX M’ S3aX MTHUI[ BMICTY
cyxoi peuounan Ha 0,6 %, opranigdoi pedoBunu — Ha 0,8, mpoTeiny — Ha 0,5, xupy — Ha 0,1 Ta BEP —
Ha 0,9 % mopiBHSIHO 3 NTULECIO KOHTPOJIBHOI IPYTIH.
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Binsinne npenapara «Jxocopd» Ha Ka4ecTBO Msica YyTOK-0poiiiepos

H.B. Barenko

VYcTaHOBIEHO, YTO UCHONB30BaHUE B TEXHOJOTMYECKOM IPOIECCE BBIPAIMBAHUS YTAT-OpOHIEpoB copOeHTa KaKk KOPMO-
BOM 100aBKM B PAIMOH OTPA3MJIOCh HA XUMUUECKOM COCTABE TPYIHBIX MBIIIL U MBIIII HOT U CYIIECTBEHHO YIydIIUIO 6HOJI0-
THYECKYIO LIeHHOCTh Msica. [Ipu ckapminBanun yTkaM-Opoitnepam koMOuKOpMOB ¢ obasneHreM copOenra B nose 0,57 % Ha-
61roany yBeNUUEHNE MUTATENbHBIX BELIECTB Y IPYAHBIX MBIIIIAX 110 CPABHEHUIO C aHAJIOraMu KOHTPONIbHOI rpymmnel. Jlo6as-
JIeHHEe B KOMOMKOPM yTKaM-Opoiinepam uccienoBaTeabckoil rpymmel copdenrta B konuuectse 0,78 /KT KOpMa CyIECTBEHHO He
TIOBJIMSUIO HAa XMMHUYECKHUil cocTaB Msca. JIydmne mokasaren kauecTBa Msica ObUIO TIOJIy4eHO IIPH YCIOBHU BHECEHHS cOpOeHTa
B KOJMYecTBe 1 I/Kr kopMa. DTO CIIOCOOCTBOBATIO POCTY B TPYIHBIX MBIIIIAX COAepKaHUs cyxoro BemiecTsa Ha 0,6 %, opraHu-
yeckoro Beuiectna — 0,8; nporenna — 0,5; sxupa — 0,1 u 3B na 0,9 % no cpaBHEeHUIO ¢ NTULEH KOHTPOJIBLHOM rPYIIIbL.

KitioueBsie ci10Ba: yTsiTa-Opoiinepsl, COpOSHT, TpyAHBIE MBIIIIEL, XKUP, IPOTEHH, 30J1a, CyX0€ U OpraHmdeckoe Bemectso, BOB.
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CEKPETOPHASI ®YHKIIUA 1 EMKOCTHASI CUCTEMA
BBIMEHM BYUBOJINIL

Onucanbl 0COGEHHOCTH CEKPEIMU MOJIOKA y OyHBONHUII M pactpeieNieHHe pa3oBOro yAos 10 OTAEIbHBIM CTPYKTypaM eM-
KOCTHOW CHCTeMbI BbIMEHH OyHBOIHML. PaccMOTpeHBI TakKe OCHOBHbBIE 3aKOHOMEPHOCTH 3aIllOJHEHHS €MKOCTHOIH CHCTEMBI
BEIMCHU KOPOB M KO3. YCTaHOBJIEHO, YTO MO Mepe 00pa30BaHUS MOJOKA NPOHUCXOJUT IEPUOINIECKHI cOpOC ero B HIDKHUE
oTaens! (LUCTePHBI U IIPOTOKH) EeMKOCTHOH CHCTEMBI. Y OyHBOJIUII B OTJIIMYHE OT KOPOB M KO3 HET LUCTEPHOH MOPIHH MOJIOKA,
JKeJIe3UCTast U COCKOBAsi LUCTEPHBI B MIPOMEKYTKE MEKAY JOHKAMHU HE HCIHONbB3YIOTCA B KaUeCTBE pe3epByapa sl 3al0THEHUS
MonokoM. Mornoko y OyiiBonun mo Mepe oOpa3oBaHMs HAKAIUTMBAETCS B albBEONIAX, MEJKUX M, MPEANONOXKHUTEIBHO, CPEAHIX
MOJIOYHBIX MPOTOKaX. MOJIOKO U3 HUX HAUYMHAET BBITEKATh TOJBKO MOCJIE AKTUBHOH MONOKOOTAAYH.

KnroueBble c1oBa: OyHBOIHIIBI, BBIMS, TOCHHE, EMKOCTHASI CHCTEMa MOJIOYHOI XKeJe3bl.

ITocTanoBka mpo0Jembl. 1o BalOBOMY MPOU3BOACTBY MOJIOKA B CTpaHax MHpa OyHBOJOBOACTBO
3aanMaeT Benymiee Mecto. CIIIA u npyrue pa3BUTBIE CTPaHBI UMIIOPTUPYIOT TIOTOJIOBbE OYHBOJIOB IS
TTOJIYYICHHSI OPTaHUIECKOW MPOAYKIINH M KOMITIEKCHOTO X u3ydeHus. C stoit nenpio B TOB «I omocee-
BO» bpoBapckoro paitona Kuesckoit o6mactu B 2007 rogy 66110 co3nano reHooHAHOE cTao OyHBOJIOB
YKPAUHCKOW CENEeKLUU.

AHaJIU3 MOC/IeIHUX HCCIeT0BaHUil 1 mydaukanuii. B mocnennne roasr B ctpanax EBpocorosa u
Hogsoro Cserta pe3ko BO3pOCIH CHPOC U MOTPEOJICHUE MOJIOKA M MTPOAYKTOB €ro IepepaboTKH HEKOPO-
Bbero mpoucxoxaeHus. [lo ganasiv FAO (IIpomoBoibcTBEeHHAS U CETBLCKOXO3SHCTBEHHAS OPTraHU3aITIs
OO0bemuHeHHBIX Harnmit), konrdecTBO MOJOYHBIX OyiiBomuil B mupe B 2006 roay coctaBmio 6onee 180
MJIH TOJIOB. DTO BBI3BAHO HE TOJHKO OOIIEMHUPOBON TEHICHIINEH CHIXKECHHUSI B KOPOBBEM MOJIOKE YPOB-
Hs O€JIKa, HO ¥ BO3POCITUMH TPeOOBAaHUAMHU K KQ9€CTBY IMHUIIEBBIX IPOIYKTOB [5].

dyHIaMeHTaNbHBIE UCCIIEA0BaHUS B OTpaciu OyiiBonoBoncTBa npoBoawtnck B OviBaieM CCCP B
60-e ronsl [1, 3].

Heaslo nccnenoBanmii ObIJIO M3yUeHHE OCOOCHHOCTEH CEKpEeIMU MOJIOKa Y OYHBOJIHII B CPaBHEHUH
C KOpOBaMH paclpOCTPaHEHHBIX MOJOYHBIX MTOPOI.

MarepuaJibl 1 METOABI HCCIIeI0BaHMii. [IpoBeicH aHATUTHYCCKUI 0030p OIMyOJIUKOBAaHHBIX PabOT
o JaHHOH mpooieme 3a nepuoz 1912-2013 roasl, a Takke HCIOIL30BAHBI JUYHbIC HAOIIOACHHS 3a
ctagom OyiiBonun TOB «["onoceeBo» 3a mepuon 2007-2013 rr.

® I'yzees 10.B., 2014.
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Pe3yabTaThl Hcc/e0BaHUil U UX o0cyxneHue. OOpa3oBaHrue MOJIOKA B MOJIOYHOU JKeje3e Mile-
KOITUTAIOIINX — CIIOXHBIN OMOJIOTHYEeCKHit poriecc. Ero TpyaHO cUMTaTh MU Pe3yIbTaToM (PYHKIINO-
HUPOBAHUS OJTHOTO BBIMEHH. METOM0IOrHYSCKH MTPABIIILHO CEKPEITUI0 MOJIOKA PacCMaTpHUBaTh Kak (y-
HKITHIO TIEJIOCTHOTO OpPTaHU3Ma CO BCEMH CIIOKHBIMU B3aHMOCBS3SIMH €TO OTICIBHBIX OPTaHOB, TKaHEH
U CHCTEM MEXIy CO00# 1 C yCIIOBUSAMH OKpyXkaromiei cpeapl. O6beM CHHTETHIECKHUX MPOIIECCOB, MPO-
TEKAMIIUX B OpraHU3Me JaKTUPYIOIIUX KOPOB M OYHBOJHI], 0COOCHHO BBICOKONPOYKTHBHBIX, OYCHb
BeJIHK U criennduieH mo xapakrepy [15, 20, 31, 34, 38].

OTtnenpHBIC OPTaHbl U CHCTEMBl OPTaHU3Ma JIAKTHPYIONIUX JKUBOTHBIX NEpepadaThIBAIOT MMUTATEIh-
HBIE BEIIECTBA KOPMa U MPEBPAILAIOT B «IIPEAIICCTBEHHUKN» MOJIOKA, KOTOPBIE UCIIONB3YIOTCS MOJIOY-
HOW KeNe30# I CHHTE3a MOJIOKA M €r0 OTACIBbHBIX YacTell. MOJIoKo 00pasyercs U3 BEIeCTB, TPHHO-
CHUMBIX K MOJIOYHOH jKeJle3¢ KPOBBIO. ITH BEIIECTBA HE TIPOCTO MEPEXOIAT U3 KPOBH B MOJIOKO, a TTO/BE-
praroTcs B MOJIOYHOM KeJe3€ CIOKHBIM XUMUYCCKUM IIPEBPALLICHUSM.

CekpeTupyeTcsi MOJIOKO Kak IIEJIOCTHAs CUCTEMa, a HE OTACIbHBIMU KOMIIOHCHTaMH, XOTS B ATOU
IIETIOCTHON CHCTEME MOJIOYHBIN JKHp 3aHUMAET ocoboe nojoxkenne. OOpa3oBaHNEe U BBIBEICHUE MOJIOY-
HOTO XHpa M0 CPAaBHEHUIO C IPYTUMH KOMIIOHEHTAMH MOJIOKA UMEET CBOM OTIMYUTEILHBIE 0COOCHHOC-
™ [2, 4, 12,27, 31].

JKup moioka ¢ MOMeHTa O0pa3oBaHUS B IUTOIUIA3ME AIbBEOJISIPHBIX KJICTOK HE PacTBOPSECTCS B
IJIa3M€ MOJIOKA, SIBJITETCS Hanboliee «HE3aBHCHMBIM» KOMITOHEHTOM MOJIOKA IT0 CPaBHEHUIO ¢ JIT000
JIPYyToii OCMOTHYECKH aKTUBHOW COCTaBHOM €TI0 YacThIO: MOHAMMU, JJAKTO30M U OSIKaMH, OTPEICIISIONTH-
MU KOJUTOUTHO-OCMOTHYECKYIO XapaKTEPUCTUKY MOJIOKA.

Mexmy OTIeFHBIMHA KOMITOHEHTAMH COCTaBa MOJIOKA CYIIIECTBYET TECHAs B3aUMOCBS3b, TIOATOMY H3-
MEHCHHUS B CUHTE3€ U BBIBCJCHUE M3 KJIETOK OJHOTO M3 HUX MEHSET COOTHOILICHHE PYTUX OCMOTHYECKH
AKTHBHBIX BEIECTB. ITO HEOOXOMMO ISl COXPAHECHHUS M300CMOTHYHOCTH MOJIOKA U KPOBH, UTO SIBIISETCS
BOXHEUIIIMM (PU3HOIOTHIECKAM YCIIOBHEM MOJIOKOOOpa3oBaHus. KOIMIeCTBO OCMOTHYECKH AKTHBHBIX
KOMIIOHCHTOB MOJIOKA ITOJIBEP’KEHO MEHBITIMIM KOJICOAHHUSIM, TOT/Ia KaK MOJIOYHBIH JKUp, Oy Iydr OCMOTHYEC-
KU HEaKTHBHBIM KOMITOHEHTOM MOJIOKa, TIOJBEPKEH OONBIUM Konebanusm [2, 25, 30, 33, 37].

Bricokoe conepxkanue xxupa B OyHBOIMHOM MOJIOKE M 0OJbIIas JAOMIBLHOCTh €r0 SBJISIOTCS OYEHb
0J1aronpUATHBIMH (haKTOpaMH, CO3IAIOMIUMK OOJIbIINE BOZMOKHOCTH JJIs M3YUCHHS (HU3MOJIOTHICCKOM
MIPUPOJIBI TIPoLiecca 0Opa30BaHMS U BBIBEICHUS MOJIOYHOTO JKHPA.

B 300TexHMUYECKOU OLIEHKE MOJIOYHOTO CKOTa OOJIBIIIOE 3HAYCHHUE MPUAACTCS ONPEICIICHUI0 eMKOC-
TH ero BeIMEHH. CYIECTBYET HECKOJIBKO METOJOB OIIEHKH BBRIMEHH KOPOB: OCMOTP M IPOIYIIEIBAHUE,
10 YCJIOBHOW €MKOCTH, IO TIpoMepaM BBIMECHH, IO THCTOJIOTHYECKOMY CTPOCHHIO MOJIOYHOH JKEJe3bI
[7, 10, 11, 28, 32].

O eMKOCTH BEIMEHH KOPOB CYAST MO0 MaKCHMalbHOMY yaoro. Ilocimennuii ycraHaBIuBaeTcs Ha OC-
HOBE aHAJIM3a 3alliCcel Pa30BBIX yMIOEB B )KypHaIaX. IKCICPUMEHTATLHO MAKCUMAIBHBIA yIOH MOKHO
YCTaHOBUTD IYTEM UCKYCCTBEHHOTO YIMHEHUS MPOMEKYTKA MEXKY TOMKaMHU.

B ¢usmnomorndeckux 3KCIepUMeHTaX I OI[CHKH €MKOCTH BBIMEHU NMPUMEHSIIOTCS pa3HbIC Me-
TOXBI, CPEIn KOTOPHIX METOJHMKA KaTeTEPHU3AIlMH COCKOB MMeEeT psia nmpeumymiecTB. [Ipumenenue
ATON METOJUKH MO3BOJSAET BCKPHITH COBEPIIICHHO HOBHIC CTOPOHEI B ()YHKIIMH JBUTATEIHHOTO arlia-
paTa MOJOYHOM *eJe3bl U BBISICHUTH OCHOBHBIC 3aKOHOMEPHOCTH HAKOTUICHUS MOJIOKa B €MKOCTHOM
CHCTEME BHIMEHH.

HccnmenoBaHusIMU MHOTOYHCIICHHBIX YICHBIX H3YYCHBI OCHOBHBIC 3aKOHOMEPHOCTH 3aITOJTHCHHSI M-
KOCTHOW CHCTEMBI BEIMCHH KOPOB M K03. Y CTaHOBIICHO, YTO 10 Mepe 00pa30BaHMS MOJIOKA MPOUCXOIUT
MIePUOTUUECKANA cOPOC €r0 B HIDKHUE OTAEIHI (IIUCTEPHBI M IPOTOKH) EMKOCTHOM cucTemsl. [lepen ode-
peHOM TOMKOM B 3TOM OT/IeJIe EMKOCTHOM CUCTEMbI MOXKET HAXOJUThCS MOJIOKO, PABHOE IO KOJUYECT-
BY TOJOBHHE DPA30BOr0 ynos. s uU3bATHS 3TOrO0 MOJOKa JOCTATOYHO MPEOAOJETh CONPOTUBICHUE
chuHKTEpa cocka. [t M3BICUCHHS OCTALHOW YacTH MOJIOKa HEOOXOJMMO BBI3BATh aKTHBHYIO MOJIO-
kootmady. J{ias 0003HAUCHHSI 3TUX Pa3IMUHBIX HOPLMK WK (PpaKinuii MOJIOKA Pa30BOr0O Y0 ObLIH Ipe-
JUIOKEHBI Pa3HbIE HA3BAHMsI: MEpBas MOPIHUS Pa30BOro YI0sl HA3bIBACTCA ILUCTEPUANBHOM, a BTOpas —
anpBeossipHON. MccnenoBaHusIMu MHOTUX (DU3HOIOTHIECKUX JIA0OpaTOpHiA OBUIA YCTAaHOBJICHBI OCHOB-
HbIE 3aKOHOMEPHOCTH BBIJICJICHUS 3THUX MMOPLUN MOJIOKA, a TaKke UX (PU3MKO-XMMUYCCKUE CBOMCTBA H
ouonorunueckue ocooennoctu [6-11, 13, 15-19, 22-24, 26, 29, 32, 37].

MeTo1MKa TOCTAHOBKH OIBITOB C MIOMOIIBIO KaTETEPU3aIK Ha OYHBOJIUIIAX HECKOJIBKO OTINYASTCS
OT TaKOBOM y KOPOB M K03. ByHBONHIIBI CUIIEHO pearupyioT Ha MPUCYTCTBHE NOCTOPOHHUX oaei. [Toc-
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Jie BBEICHHS KaTeTepa B COCOK OYHBOJHUIBI U3 HETO MOJIOKO He BhITeKaeT. [loMumo 3TOr0, Ha OIIymb
YYBCTBYETCS OTCYTCTBHME MOJIOKa B LUCTepHaxX. B Hawane mepuoaa akTUBHOM MOJIOKOOTIAYU JIETKO
OIYIIAETCs TIOCTYIJICHHE MOJIOKA M3 BEPXHUX OTIIEJNOB €eMKOCTHOM CHCTEMBI B IUCTEPHBL. Y OYHBOIHIL
B OTVIMYHE OT KOPOB M KO3 HET IHUCTEPHaIHHON MOPIUN MOJOKa. MOJOKO y HAX HAa4YWHAET BHITEKATh
yepe3 KareTep TOIBKO IMOCIe aKTUBHOW MOJIOKOOTAAYH.

Taxum o6pa3omM, y OyHBOJIHI BCE MOJIOKO BBIIENSETCS B Mepruo]l peIeKTopHoH (a3bl MOJOKOOTAA-
gy, [IpeamecTByeT i JTaTeHTHBIN MTeproI, KOTOPBIA y OyHBOIHI] OoJiee MPOAODKUTEIBHBIHN, YeM Y KO-
POB 1 KO3.

VY KOpoB, KO3 U HEKOTOPBIX JPYTUX JOMAIIHUX KMUBOTHBIX MOJIOKO 110 Mepe 00pa3oBaHUsl IIEPHOAN-
YecKH cOpachIBaeTCsl B HW)KHUE OTIIENIBI EMKOCTHOM CHCTEMBI, KOTOPHIE B IaHHOM CIIy4ae BBITOJHSIOT
¢byHKIUIO pe3epByapa. Ecin Ob MOIOKO HE TIOCTYIANIO B 3TOT pe3epByap, NabHEHIIass CEKPEIUsl MOJIO-
Ka IpeKpaTuiiach Obl U3-3a YPE3MEPHOTO MOBBIIICHUS BHYTPHAIBBEOSIPHOTO AaBieHus. B takom ciry-
Yae OT KUBOTHBIX NOJTy4aianu Obl O4eHb HU3KHUE yAoH. ClenoBaTeIbHO, HIDKHUE OTAEIBl EMKOCTHOH cHc-
TEMBI, BBIMTONHSS POJIb pe3epByapa, TEM CaMbIM IMOAJIEPKUBAIOT MOCIEAyIoee 00pa3oBaHNe MOJIOKA.
[TockonbKy y TaKTHPYIOMMX OYHBOJIMII HET IHUCTEPUATLHON (DPAKIIMK MOJIOKA, KeJe3uCcTast U COCKOBast
LUCTEPHBI B TIPOMEKYTKE MEXIy AOHKaMH HE HCHONB3YIOTCS B KaUeCTBE pe3epByapa AJs 3amoHEHUs
MOJIOKOM. MoJoko y OyHBOIHII TTO Mepe 0O0pa30BaHMs HAKAITUBACTCS B albBEOJIAX, MEJIKHX M MOXKET
OBITH CpPEeHUX MOJOYHBIX MTPOTOKAX.

CpaBHUTENBHBIN aHANN3 BUAOBBIX OCOOCHHOCTEH (PU3MOIOTHH €MKOCTHOW CHCTEMBI BBIMEHH OYH-
BOJIUII, KOPOB M KO3 MIO3BOJISIET 3aKIIOYHUTh, YTO y OYHBOJIHII HE BCE OTIEIIBI EMKOCTHON CHCTEMBI BBIME-
HU TIPUHUMAIOT Y9acTHe B HAKOIUICHHH CHHTE3MPOBAHHOTO Mojioka. [Ipu coBpeMeHHOM ypOBHE HCITO-
Jb30BaHUs OYMBOMIMI] B KAYECTBE MOJIOYHOT'O CKOTA, BO3MOYKHOCTH MX MOJIOYHOH KeJe3bl HCIONb3YIOT-
s HE MOJIHOCTBIO.

Takoe paznuyue B CEKPeTOPHOU (YHKIIMU MOJIOYHBIX JKeJie3 KOPOB U OyHBOJIMII 00YCIOBIECHO pa3-
JUYHBIMH TYTSAMH 3BOJIONNN (PYHKIUHA MX MOJIOYHBIX JK€JI€3, B CTEIIEHN WX OJIOMAITHUBAHUS W MHTCH-
CHUBHOCTH MCIIOJIb30BaHMS 3THUX KUBOTHBIX KaK MOJIOYHOTO CKOTa. B OTIMUYMe OT MOJIOYHBIX MOPOJ KpPY-
ITHOT'O POraToro cKota OyHBOJHUIIBI UCTIONB30BAIUCH BECbMa MMPUMUTHBHO, B YACTHOCTH HE MPAKTUKOBA-
JIUCH TIPOTPECCUBHBIC METOMBI MX TOCHMS [3].

[To manubM A.A. Arabeiinu [1], OyiBOJIBI B CpPaBHEHUH C BBICOKOIPOIYKTHBHBIM KPAaCHBIM CKOTOM
MeHee OJloMaIIHeHbI. 110 HeKOTOPBIM 3KCTEPhEPHBIM MPHU3HAKAM (HATMYHe BHICOKOW XOJIKH, MOBEILICH-
HOCTb TYJIOBHIIIA Ha MEPETHUX HOTaX, OMHOPOIHOCTh MACTH), @ TAK)KE OMOJIOTHYECKUM CBOMCTBaM (ce-
30HHOCTB MOJIOBOTO IMKJIA U JIP.) OYHBOJIBI UMEIOT CXOJICTBO C AUKUMH KBAYHBIMH KUBOTHBIMH.

Oco0eHHO CUIIBHOE BIUSHUE Ha (DYHKIMH MOJIOYHOMW jKeJe3bl OyHBOJIUI] OKa3al0 MPUMEHSBILEECS
TOJICOCHOE BEIpamuBanne OyiBomsaT. Takoil criocod BCKapMIMBAHUS TEJAT CIIOCOOCTBYET COXPAHEHUIO
y OyHBOJIUI] CEKPEIMH MOJIOKA, TIOJ0OHOTO K THITY CEKPEIIMHA MOJIOKA Y TIPEJICTABUTENEeH AUKIX MIIEKO-
NUTAIOUIMX. DTOT TUI CEKPELUH MOJIOKa XapaKTepU3yeTcsl JBYMSI CBOMCTBAMH: CIIOCOOOM HaKOTUICHHS
MOJIOKa, OCOOCHHO OIMOPOKHEHUsI BEIMEHH U CIIOCOOHOCTBHIO OpraHM3Ma U er0 MOJIOYHOMU JKee3bl CHH-
TE3UPOBATh BHICOKOKAIIOPUIHOE MOJIOKO C BBICOKUM COAEP KaHHUEM KHpa. DTH CBOMCTBA JEATEIHHOCTH
MOJIOYHOM JKeNe3bl, XapaKTEepHbIE ISl AUKUX BHIOB MIICKONMTAIOIINX, O HEKOTOPOH CTENEeHH coXpa-
HWINCH U Y JIOMAIITHUX OyWBOJIHII.

C 00111e01OIOrMYEeCKON TOUKHU 3pEeHHs Takas (opma CeKpely MOJIoKa 0oJiee OIpaBiaHa B €CTECTBEH-
HBIX YCIIOBHSIX OOMTaHUS, TIPH KOTOPBIX TSl BCKAPMIIMBAHUS JETEHBIIA TPEOYETCs] BRICOKOKAIOPHUHOE MO-
JIOKO 1 OTIOPO’KHEHHE BEIMEHH MTPOUCXOAUT IIEPUOANYECKU — TOJIBKO MPU COCAHHUHU JETEHBIIIEM.

Kak cnencrBue cpaBHUTENBHO C1a0OT0 OJJOMAITHUBAHUA M OJarojapsi CHIIbHOMY HHCTUHKTY MaTe-
pPUHCTBA, Yy OYHBOIIUI] COXpaHHUIIACh Takas (hopMa HEPBHO-TYMOPAIBHON PEryisiiny 0Opa30BaHUs U BbI-
BEJCHHUS MOJIOKA, TIPH KOTOPOU ISl OTIOPOKHEHUSI BEPXHHUX OTHAEIOB EMKOCTHOH CHCTEMBI BHIMEHHU Ka-
JKABIA pa3 TpeOyeTcs akTHBHAsI MOJIOKoOTaaua [3, 36].

[Mo GpyHKIMOHATBHBIM TPU3HAKAM BBIMEHH, CYIICCTBYET JBa KPaWHUX THIIA: NPOOPOMATbHbIL U CU-
MYIbMAHHBI C TIEPEXOTHBIMU IPOMEKYTOUHBIMHU YPOBHAMU.

IIpoopomanvhoviii TUN XapaKTEPU3UPYyETCs TEM, UTO B BeIMEHH HakaruuBaeTcs 10 100 % monoka, u B
TIEPUO/] BBIIaMBAaHMS B HEM YK€ HAaXOJWTCS BCA CyMMa pa3oBoro yaos. CumyrsmanHelii TAT, HA00OPOT,
COJZICPIKUT TOJIBKO 10 25 % KOIMIeCTBa pa3oBOTO yA0s U 0ombire 70 % BeTUYUHBI Pa30BOTO YOSl 00pa3o-
BBIBAETCS B IIpoLIecce BhlAauBaHusl. [IpupoHbie OTIIMYMS OUYeBHIHbI, 0COOCHHO OHHM HaOmogaoTes y abo-
PUTEHHBIX TOMYJSHAX — CEPOr0 YKPAHHCKOTO CKOTa, OypOoro KapnaTckoro, OyHBOJIOB U IPYTHUX.
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IIponpoMaNbHBIN THIT TECOPETUICCKU SBISCTCS HICATHHBIM THIIOM «30JI0TOTO BBEIMEHW». CHMYIh-
TaHHBINA TUII TIO TUCTOJIOTMUYECKON KapThHE (YHKIIMOHAIBHO XapaKTEPU3UPYETCS TEM, UYTO YUCIO (DYHK-
IMOHATLHBIX AJIbBEOJI B HEM HAMHOTO MEHBIIIE M B OTJCIIBHBIX CIyYasiX UX KOJIMYECTBO COCTABISCT Me-
vbiie 50 %. Ho Takux MeNKuX M0 BEIMYMHE aTbBEOJI OYCHb MHOTO M OHH CITOCOOHBI PE3KO YBEIUIUTH
CHHTE3 MOJIOKA BO BTOPOM (ha3e MOJOKOBBIBEACHHUS M3 BRIMEHH. Takum 00pa3oMm, MOJYyUYeHO JTOCTOBEP-
HY!0, OOBEKTUBHYIO WH(GOPMAIUIO 110 MHTCHCHUBHOCTH IMOTOKa MOJOKA C MOJIOUHOW KeJNe3bl KOPOB H
TTOSIBJICHUIO TTOBTOPHOTO ITMKAa MHTEHCHBHOCTH BhImanBanus [41-43].

CpenHsis MHTEHCHUBHOCTh MOJIOKOOTAAYM (BBIIAMBAHUS) OOJBINIE BCETO HEOOXOAMMA ISl OLICHKH
PaBHOMEPHOCTHU Pa3BUTHS BEIMCHH M PABHOMEPHOCTH BBIJJAMBAHHS Ha MPOTSHKCHUU BPEMEHH BBIJIAaUBA-
Hus. [apekaBeiii @.J1. IpeaytoxKui Ui XapaKTePUCTUKN (PYHKIIMOHAIBLHBIX OCOOCHHOCTEH BHIMEHH HC-
MOJIL30BaTh IBA MHJIEKCA: MHIEKC MHTCHCUBHOCTH IMoToka MoJioka (MUIIM):

M= 18-CHB 1 00%,

MUB
rae MMB — makcuManbHast ”HTEHCUBHOCTE BBIJAWBAHUS;
CHUB - cpenHsist MHTEHCUBHOCTD BBITaUBAHHUS,

Y WHJIEKC paBHOMEpHOCTU MosiokooTnauu (MPM):

Makcumanonas uHmeHcuHOCMb 8b10AUEAHUSA
NPM= x100%.

Y00l 3a nepgvie 3 Mum

ITo mMuenuto I'appkaBoro @.JI., MUIIM xapakTepusznpyeT KpUBYIO BBIAAUBAHHUA KaxI0H KOPOBBI,
YeM BBILIE ATOT MOKa3aTeib, TeM OOJIbIIe HapyIIaeTCsl CeKpelus yeTBepTel BeIMeHu. [lokazaTenu uH-
nexkcoB MUITIM u UPM BapwsupoBaiu B ipeaenax 30,2-44,8 % u 52,6-58,7 % coorBeTcTBeHHO [14].

[lo HameMy MHEHUIO, 3TH Ba UHJEKCA MOTI'YT OBITh MCIIOJIb30BAaHbl KaK SKCIEPUMEHTAIbHOE MOAT-
BEpKACHHUE CYIIECTBOBAHMUS ABYX OCHOBHBIX THIIOB (PH3HOJIOTHUECKOH OCOOEHHOCTH KOPOB M OYHBOJIHII
— CEKpETUPOBATh MOJIOKO U B TIpoliecce BhmanBaHus [21].

BoiBoabl. 1. BeiMsi OyHBOIHIT IO CPAaBHEHHUIO C MOJIOYHBIM CKOTOM COBPEMEHHBIX TTOPOJ UMEET Me-
Hee Pa3BUTYI0 EMKOCTHYIO CUCTEMY HIDKHUX OTAETIOB MOJIOUHOM XKee3bl.

2. JInst mONMHOTO BBIJAMBAaHUS BCETO PAa30BOT0 YIOs MOJIOKa OyHBONMLEI TpeOyroT Oosiee MOTHOM
CTUMYJISILIMU pediekca MOJIOKOOTIauu.

3. OU3HOIOrN4EeCKOd 0COOEHHOCTBIO BHIMEHU OYIHBOJIMIL SABISETCS CHHTE3UPOBAHUE M OTJada MO-
noka (mo 70 %) pa3oBoro yaosi B mpolecce BhIIAUBAHUS MOJOYHOM >Kese3bl. DTy (PU3HOIIOTHYECKYIO
0COOEHHOCTh BBIMEHU OYHBOJIHMI[ II€JIECOO0Pa3HO YUUTHIBATh NPH JAJIbHEHIEM COBEPIICHCTBOBAaHUU
annapaToB MalIMHHOTO JOEHUS U TEXHOJIOTHYECKUX IIPOLIECCOB T0CHUS.
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CexpeTtopHa QyHKILif i EMHicHA cucTeMa BUMeHi OyiiBoIMIb

10.B. I'y3eeB

OmnuncaHo 0coOIMBOCTI CeKpeLil MOJIOKa y OyHBOIHUIIG 1 PO3MOIIICHHS Pa30BOr0 YAOIO 10 OKPEMHX CTPYKTYpax €MHiCHOT
CHCTeMH BHMeHi OyitBonuib. BectaHOBIIEHO, 1110 B Mipy YTBOPEHHS MOJIOKA BUHHKAE MEPiOANYHE CKUAAHHS HOro B HWXKHI Bin-
niny (LUCTepHH 1 MPOTOKK) EMHICHOI cucTeMu. Y OyifBoJiLb, HAa BiAMiHY BiJl KOPIiB Ta Ki3 BiICYTHI LUCTEpHI MOPLIi MOJIOKa,
3aJI03UCTA 1 COCKOBA LIMCTEPHU, B MPOMIKKY MIK JOTHHSIM, HE BUKOPHCTOBYIOThCS SIK PE3epBYap IJIs 3allOBHEHHS MOJIOKOM.
Mouioko y GyiHBOIIHIb B Mipy HOr0 YTBOPEHHS HAKOIMYYETHCS B AJIbBEOJIAX, MOMKIIMBO MIJIKUX 1 CEPEHIX MOJIOYHHX IIPOTOKAX.
Moroko 3 HUX MTOYHMHAE BUTIKATH JIMIIE MIiCIsI aKTHBHOI MOJIOKOBiadi. Onrcana HeoOXiMHICTh popMyBaHHS OTPHMAHOI yMO-
BHO-pedJIeKTOpHOI (a3 BUIOKBaHHS Y OYHBOJIHUIE OPIBHAHO 3 MOJIOYHUMH KOPOBaMHU PO3IOBCIOPKEHUX MOPI.

Kurouosi ciioBa: OyiiBouIIi, BUM 51, TOTHHS, EMHICHA CHCTEMa MOJIOYHOT 3aJI03H.

Haoittwna 19.03.2014.
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YK 636.22/28.082

CTAPOCTEHKO I.C., BYHIITPYK M.B.,
TUTAPEHKO I.B., JAHWJIEHKO B.II., kanauaTtu c.-T. HayK
binoyepxiscokuii HayionanvHull azpapHuti yHigepcumem

OIITHKA I IOBIP BYT AIB-IIIJTHAKIB
PI3HUX ITIOPIJ{ 3A BJACHUMMHU ITIOKA3ZHUKAMUA

3a marepiajgaMu 300TEXHIYHOTO i IUIEMiHHOTO 00Ky HpOBe/ieHa OLiHKa OyraiB CHMEHTaIbChKO1, TOJIITHHCHKOT 1 yKpalH-
CbKOT 4epBOHO-PsI001 MOJIOYHOI MOPiJ 32 MOKa3HUKAMH JKUBOI MacH, ekcTep’epy i crepMoIpoayKTuBHOCTI. JlociipKyBani Oy-
rai-IigHIKN e()eKTUBHO BHKOpHCTOBYBaimuch B KuiBchkiil 1 UepHiriBepkiil obmactsax Ha MaroyHoMy morouiB’i. Jlani mocii-
JDKeHb BKa3yIOTh Ha Te, o Oyrai JOCHIiKyBaHHX MOPIiJ HOPIBHSIHO BENHKi I KOHCTHTYIIHHO MiIHI, aje y 5-piuHOMY BiIli 0i-
JBIIY XHUBY Macy Maju Oyrai ykpaiHCbKoi 4epBOHO-psi001 MostouHoi nopoau. Businena BiporigHa pisHHIL 32 00°€MOM esKyJIs-
Ty 1 KOHIIEHTPALI€IO CIIEPMIiB, MiX YHCTOIIOPOAHIMH OyrassMi CHMEHTAJIbCHKOI 1 TOJITHHCHKOT MOPi.

IToBHOBIKOBI Oyrai YKpaiHCHKOT 4epBOHO-PsI00T MOJIOYHOT TIOPO/IM XapaKTEePH3YIOThCs HACTYITHUM PiBHEM CIIEPMOIPOIYKTUBHO-
cri: 06’em esikymsity 3,14+0,08 mu1, koHLeHTparis criepMiiB B estkysiti 1,14+0,02 mupa/mi, aktuBHicTh criepmiiB 7,85+0,1 Garis,
9UCIIo criepMiiB B estkysiTi 3,58+0,09 mutp/ i 3aiiMaroTh HpoMikHY (OpMy YCIIaJKyBaHHs 3a JaHUMH O3HAKaAMH.

KurouoBi ciioBa: Oyrai-runiZHUKH, MOKA3HUKH CIIEPMONPOAYKTHBHOCTI, XKHBa Maca, eKcTep’ €p, YKpalHChKa YepBOHO-Ps10a
MOJIOYHA IIOPOJa, TONIITHHCHKA, CHMEHTAIIbCEKA ITOPO/A.

IMocTanoBka npodsaemu. ['010BHUM 3aBIaHHAM CENEKLIHO-TUIEMiHHOT POOOTH B MOJIOYHOMY CKO-
TapCTBi € YAOCKOHAJICHHS TUIEMiHHUX 1 IPOIYKTUBHUX SIKOCTEH TBapWH, MOJIMIIEHHS ICHYIOUMX 1 CTBO-
pPEHHS HOBUX BHCOKOIPOAYKTUBHMX TOpin. HalOinpmmid cenekmiianid qudepeHItian 3a ceeKIlinHuMI
O3HaKaMH 3a0e3MeUyeThCs 32 paxyHOK JA000py 1 OIMiHKHM OyraiB-TuriaHuKiB [3]. 3a BenmmkomacmTaOHOL
ceNleKlii 3 BUKOPHCTaHHAM IITYYHOTO OCIMEHIHH, KO 3a OJHHUM IUTITHUKOM 3aKpIIUIIOI0Th 2—3 THC.
KOPIiB, JOCTATHHO 3aJUIIATH TSI THIEMIHHHX ITiJIEH MEHIIE TTOJIOBUHU OJTHOTO BiJICOTKA ITIHHIMUX OyTaiB
BiJl YChOTO uHcia HapomkeHux [1]. 3 ypaxyBaHHSM IIOTO, BAKJIMBUM HAIPSIMOM TPOTPECY y CKOTapCTBi
€ Tiepexij] Ha IHTEHCHBHY CEJIeKIiI0 OyraiB 3 OLIHKOIO 32 MOXOKEHHSM, BIACHUMHU MOKa3HUKaMHU Ta 32
AKICTIO TIOTOMCTBA, IO JAacThb 3MOTy BiAOMpaTH 1 B MOJANBIIOMY BHKOPHCTOBYBAaTH OyraiB-
TTOJTIMIITYBAYiB, CIPOMOYKHHX CTIHKO TIepeaBaTh CBOI SIKOCTI HAIlaKaM.

[Iupoke BIpoBaKEHHS MITYYHOI'O OCIMEHIHHS SIK POTPECHBHOTO METOAY, LIO0 Ja€ 3MOTY MaKCH-
MaJIbHO BUKOPUCTOBYBAaTH KPalIMX IUTiIAHUKIB, JiJEpiB MOPiA, COpHUSE MPUCKOPEHHIO MiABUILEHHS I0-
PONHHX Ta MPOIYKTUBHUX SKOCTCH MOJ0UYHOI XymoOu [3]. Amke caMe SKiCTh OyraiB-TUTITHHKIB, SIKUX
BHKOPHCTOBYIOTh Ha TUIEMITIAMPUEMCTBAX, XapaKTepU3ye PiBEHb TUIEMIHHOI pOOOTH 3 TIOPOJIOIO 1 3yMO-
BIIIO€ ii MOAANBIINI Iporpec.

AHaJi3 ocTaHHIX qocjimkens i mydaikaniii. 3a marumu M.3. bacoBcbkoro Ta iH. [2], mix 9ac BU-
poliyBaHHs OyraiB Ha CIeliali3oBaHUX epMax IUIEM3aBOAiB OCOOJIMBY yBary 3BepTalOTh Ha PO3BUTOK
TBapuH (KMBa Maca, eKcTep ep, 3araJbHui craH). 3a nanumu 10.®. Mensnuka, B.II. KoBanenka Ta
A.M. VYrHiBeHka, 106ip OyraiB 3a >KUBOIO Macoio y 12-MicsSi9HOMY Billi 3aJI€5KHO BiJl HOTO IHTEHCUBHOCTI
MO>Ke 3a0€3MeUnTH TeHETHIHHIA Iporpec 10 1 Kr )KMBOi MacH B pik Ha ofHy TBapuHy [8]. ToMmy muTan-
HIO BUPOILYBaHHS, OL[IHKH 1 10O0py OyraiB Ha mepuIoMy eTami 3a BIaCHHUMH MMOKa3HUKaMH, a B TIOAaJb-
IIOMY 32 SIKICTIO IIOTOMCTBA BiJIBOJUTHCS BaXJIUBe MicIle [4, 5].

Sk 3a3mavaroTh B. Jlaguka Ta cmiBaBT. [6], TpamuiiiiHa cuctema A00Ope 3apeKoMeHAyBala cebe B
MOJIOYHOMY CKOTApCTBi IIiJ] Yac OIIHIOBAHHS 3a O3HAKaMH MOJIOYHOI IPOIYKTHUBHOCTI Ta €KCTEp'epy.
ANBTEepHATHBOIO HUHILIHIA CHCTEMI OL[IHKH IJIEMiIHHOI IIHHOCTI € TEHOMHA ceJIeKLiliHa mporpama IIijI-
HUKIB, sIKa ]a€ 3MOTY OTpUMAaTH iH(OPMaLilo M0N0 CHAaIKOBOCTI TBAPUH Ha PAHHIX CTAIisIX OHTOTCHE3Y.
Bubip reHeTHYHO KpaImux TBAPUH CTaHEe MOXKJIMBHM 3 OJHOTO 3pa3ka TkaHuHau [9, 10].

Metor pocnigKeHb Oylno MPOBEACHHS PETPOCHEKTHBHOIO aHaJi3y 3a MOKa3HUKAMH EKCTep’ e€py,
JKUBOI MacH Ta CIIEpMOIIPOAYKTHBHOCTI y OyraiB-IuIiIHUKIB CHMEHTAILCHKO, TONIITHHCHKOI Ta YKpaiH-
CBKOI YepBOHO-PsI001 MOIOYHOI TIOpPiA Ta MOBeCTH e(DEKTUBHICTS iX OIHKH 1 10OOPY 3a TaHUMHM TTOKa3-
HUKaMH.

Marepiaa i MeToau aociigxkerb. O0’€KTOM JOCHIHKCHb Oy Oyrai-IuliJHUKH MOJIOYHO-M SICHOL
Ta MOJIOYHHX TIOPiJ, SIKUX BUKOPHUCTOBYBAIHM B YKpaiHi y CHCTEMI BEIMKOMACIITA0HOI CENeKIlli MOJIod-
HO1 Xyno6u y mepiox 3 2000 mo 2012 pp. st mocmimkeHHs Oys10 BUKOPHUCTAaHO iHpopMariro mpo 214

© Crapocrenxo 1.C., Bymrpyk M.B., Tutapenko L.B., Januienxo B.IIL., 2014,
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OyraiB, sIKHX OyJIO OIIIHEHO 3a MIOTOMCTBOM 1 3aHECEHO JI0 KaTaJIOTiB OyraiB-TUIiAHUKIB MOJIOYHHX 1 MO-
JIOYHO-M’SICHUX IOPiJ Ta MaTepiajiB IIIEMIHHOTO i 300TEXHIYHOTO O0MIKY O0JIACHHUX TJIEMITiJIPUEMCTB.
[Toka3Huku BiITBOPHOI 34aTHOCTI OyraiB-IUIiIAHMKIB LMX MOpia ouiHioBanu 3a 10 pokiB. OTpumani gaHi
OTIpaIlbOBaHO METOJIOM BapiariitHoi cratuctuku 3a H.A. ITnoxunckmm [7].

Pe3yabTaTu 10CaigxeHb Ta iX 00roBopeHHsA. Y X0Ii MOPOJOTBOPHOTO Ta TOPOIOTIOIIIITYBaTIEHO-
r'0 MPOLECY 3pOCIU BUMOTH JO IUIEMIHHUX 1 IPOAYKTUBHHX SIKOCTEH TBapHH i BOJHOYAC 301IBIINIOCH
3HAYCHHS X OIIIHKH 32 KOHCTHTYIIIEIO 1 €KCTEP’ €POM, SIKi € KPUTEPIEM HAJICKHOCTI 70 TIEBHOT'O HAMIPSAMY
MIPOYKTUBHOCTI, TIOKQ3HUKAMH 3I0POB’S Ta MIITHOCTI OymoBu Tina. HaitOibImn MOBHO MPOIYKTHBHI i
IUIEMiHHI SKOCTI TBapUH XapaKTEepPHU3YeE iX KOMIUIEKCHA OLiHKa, B SIKil 10OIp 3a eKcTep’ €pOM € BaKIIH-
BUM cKJIAAHUKOM. OcoOIMBO CYBOPI BUMOTH BHCYBAIOTHCS 10 €KCTep’€py OyraiB-IUTiIHUKIB, OCKIIBKH
iX eKcTep’ €pHi AKOCTI SK MO3UTHBHI, TaK 1 Bl MEPEAalOTHCS YUCICHHOMY ITOTOMCTBY. Hamu Oyio BU-
BYCHO €KCTep’ €pHi 0cOOIMBOCTI OyraiB yKpaiHChKOI 4YepBOHO-PSI00T MOIOYHOI, CAMEHTAIBCHKOI 1 TOMII-
TUHCBKOI mopia. s [b0oro BUKOPUCTAIN CiM OCHOBHUX MPOMIpIB 1 BUBYMIIM 3MiHH iX 3 BiKOM. Pe3ynb-
TaTH HAIUX JOCITIDKEHb IMOKa3aiH, Mo Oyrai CHMEHTabChKOI MOPOIN SK KOMOIHOBAHOTO HAIPSMY
MIPOTYKTUBHOCTI, 3HAYHO BIAPI3HAIOTHCS BiJ OyraiB BY3bKOCHEITIaTi30BAHOI MOJIOYHOI TOJIITHHCHKOL
nopoau (tadum. 1).

Tabmums 1 — XapakTepucTuka 6yraiB CHMEHTAIBCBKOI, YKPaiHCHKOI YepBOHO-Ps100i MOI0YHOI i FOJIITHHCHKOI MOPi
3a npomipamu (M+m)

. IIpomipu, cm
Ilopona, BIK,
wic. BHCOTa rIouHa LIMpHUHA LIMpHUHA KOca JJOBXKHHA obxBar obxBar
B XOJILI rpynei rpynei B Kiry0ax Tynayba rpynei I’ ICTKa
CumMmeHTanschKa nopoja (n=59)
18 mic. 131,020,71 | 62,3+0,79 49,8+0,72 45,3+0,66 150,3+1,40 196,3+1,46 20,5%0,18
24 Mic. 136,7£0,67 | 67,9+0,82 54,4+0,58 48,4+0,63 157,4+1,48 204,7£1,67 22,2+0,22
60 Mic. 150,2+0,78 | 78,910,62 59,440,72 56,7+0,69 175,5+0,11 227,6£1,62 25,0£0,19
lNommtuHckka nopoaa (= 45
18 wmic. 137,2+0,74 | 68,3%0,87 47,310,53 48,6£0,45 161,5%1,30 197,0£1,69 20,8+0,15
24 wmic. 144,9+0,93 | 75,6£0,86 51,0£0,91 53,14£0,68 172,341,62 213,6£1,68 | 22,12+0,17
60 wmic. 159,3+0,75 | 88,6£1,01 59,9+1,0 62,3+0,53 190,3£1,90 242,3%£1,47 24,610,15
Ykpaincbka 4epBoHO-psiba MostouHa (= 101)
18 wmic. 134,8+0,75 | 66,8+0,79 46,410,62 45,710,58 152,841,38 193,9£1,58 20,5+0,16
24 wmic. 140,7+0,81 | 72,3%x0,72 | 50,37+0,69 50,3+0,59 163,241,50 205,542,14 21,7+0,17
60 wmic. 158,4+0,87 | 87,242,04 60,8+0,67 60,1+0,51 181,742,73 242,9+1,80 25,0£0,19

V 18 micsiiB 3a OUIBIIOI IUPUHK Ipyaei (Ha 2,5 CM) CHMEHTAIN MalOTh MEHIITY Ha 6,2 CM BHCOTY B
xomnui i Ha 5,2 cM rmubuny rpyaeit (P>0,95), nixk 6yrai romutiuacbkoi mopoau. Koca nosxuna Tymyba y
cuMeHTaniB Takox Ha 11,2 cm menma (P>0,99), vix y OyraiB rommuTuHchK0i opoau. Y OyraiB ykpain-
CHKOi Y4EepPBOHO-PI001 MOJIOYHOI CIIOCTEPIraloThCs BipOTiTHI 3MiHHM MPOMipiB OyI0BHU Tiia y Oik momimn-
ITyBAJIBHOI TOJIIITHHCHKOT MOPOaU. Y 1UX OyraiB OWUIBIII Taki MpoMipH, K BUCOTa B X0l (Ha 3,8 cMm),
rimbuHa rpyneit (aa 4,5 cm) (P>0,95), koca norxuHa Tynyo6a (Ha 2,5 ¢M) MOPIBHSHO 3 CHMEHTAIbCHKUMH
Oyrasmu. Y 2- 1 5-pivHOMY BIIli CIIOCTEPITalOThCS aHAJIOTIuHI 3MiHH. Born BUCOKi B xommi (158,4 cm), ma-
10Th TIMOOKI (87,2 cM), mmpoki (60,8 cm) 1 00’ emui (242,9 cM) rpyam, mupoki B kinybax (60,1 cm). Koca
JOBXHHA Tyly0a CTaHOBUTDH y cepenHboMy 181,7 cm. Byrai ykpaiHCbKOi uepBOHO-psi001 MOIOYHOT 1O-
poau HaOyBarOTh 0coOIMBOCTEH OyJOBH Tijla, XapaKTEPHUX I MOJIOYHUX HOPiJ.

Ilix gac oriHIOBaHHS €KCTEp’ €py HEOOXiTHO BpaXOBYBaTH TaKOX KUBY Macy Oyrais. JloOip Oyrais
3a JKMBOIO Maca € BRXJIMBUM KpPHUTEPIieEM iX IUIEMIHHOI LIHHOCTI, IKUH Aa€ MOKIJIMBICTh BU3HAYUTH CTaH
po3BUTKY TBapuH. He3amoBinbHI yMOBH BHpOIIyBaHHS OyraiB MpHU3BOASTH 10 301NBLICHHS CTPOKIB I10-
YaTKy iX CTATEeBOI'O0 BUKOPHCTAHHS 1 OJIEpP’KaHHS PE3yJIbTATIB OLIHKH 32 IOTOMCTBOM, 3HIDKEHHS CIIep-
MOTIPOTYKTUBHOCTI.

[Toka3HHKH KMBOI MacH XapaKTepHU3YIOTh CTYMiHb PO3BUTKY TBAapHH, a TAKOX 1 iX 34aTHICTD 10 BH-
COKOT TIPOIYKTUBHOCTI. BogHOouac 30UIBIIIEHHS )KHUBOI Macl Ma€ BiIOYBaTHCh SK 3a PaxyHOK JOOPOro
PO3BHTKY MYCKYJIATYPH, MIITHOCTI KICTAKY, IO 3a0e3MedyeThCsl TOOPOIO TOMIBICIO, TaK 1 3a PaxyHOK
BUBEJICHHS TBapHH, CIAJKOBI AKOCTI SKHUX 3a0€3MeUyIoTh iX IHTEHCHUBHHUH PIiCT Ta po3BHTOK. JlaHi Tal-
T 2 MOKa3yloTh, Mo Oyral JoCiiKyBaHUX MOPiA MOPIBHSIHO BEJHKI 1 KOHCTUTYLIHHO MinHi. BapTto
BIIMITUTH BHCOKY 1HTCHCHBHICTh POCTY CUMEHTAIBCHKUX OyTaiB, sKi y 18-MicsiaHOMY Billi Many Hai-
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OinbIIy )XKUBY Macy — 553 Kr, 1110 Ha 32 Kr Oijbllle, HiXK Maca FOJIITUHCHKUX OyraiB i Ha 35 Kkr Oinblie,
HiXk KMBa Maca TBapWUH YKPaiHCHKOI 4epBOHO-psi00i MonouHOi mopoau. OmHaK Bke B 3-piyHOMY Billi
TOJIIITUHCHKI Oyrai mepeBaaloTh CUMEHTAIBCHKHX 33 dKUBOKD MAaCOI0 1 ITf TepeBara TONIITHHIB 30epi-
Ta€THCS 10 S-pidHOTO BiKy Ta cTaHOBUTE 59 kT (P>0,999).

Tabmuus 2 — IlopoaHi oco61MBOCTI Ta BikoBi 3MiHM KHBOT Macu OyraiB-nmiiIHHKIB

TToka3Huku n Ilopona, Bik, Mic.
18 | 24 | 36 | 48 60
CuMeHTaJIbChKa OPOJa

M tm 59 553+8,42 866£89,98 839+£10,10 925%10,0 970£9,17
5 61,33 72,51 34,78 73,10 71,63
C, 11,08 10,84 10.10 7,89 7,38

TomuTrHCEKA IOposa

M tm 45 52147,18 691£11,69 858+£13,45 969+11,94 1029+10,50
S 48,74 76,67 88,25 77,42 65,59
C, 9,34 11,09 10,28 7,98 6,37

YkpaiHchka 4epBOHO-ps0a MOJIOYHA [TOpPOJA

M +m 101 536%8,21 670£10,85 860£11,92 989+14,79 1050+13,54
s 65,22 90,20 92,37 103,56 93,81
C, 12,15 13,45 10,73 10,68 8,93

3a pe3ynbTaTaMy HAlIMX JOCITIMKECHb KPalMMU BUSABHINCH Oyrai yKpaiHCBKOi 4epBOHO-psi001 MO-
JIOYHOT MOPOIH, SIKi y S-piYHOMY Billi Manu OibIy KUBY Macy, Hix Oyrai iHIIUX MOPiz.

Oriaka OyraiB-IDTiTHUKIB 32 CIIEPMOTIPOAYKTHBHICTIO € OJTHUM 13 €JIEMEHTIB 1X KOMIUIEKCHOI OITiH-
KU, SIKUM JOIOBHIOE NTOKa3HUKM MOXOIKEHHS, €KCTep’ €py, KOHCTUTYLII, >KUBOI MacH Ta OLIHKY 3a II0-
ToMcTBOM. OCOOIMBO BEJIMKY yBary MpHIUISIOTH OWIHII OyraiB 3a CIepMOIPOAYKTHBHICTIO. 3a Beu-
KOMAacITa0HOI CENEKIlii IMTYy9He OCIMEHIHHS XYyHOOH CTajJl0 OCHOBHHUM METOIOM TCHETHYHOTO TIOJIII-
IIEHHS BEJIMKUX ii MaCHUBIB 32 PaXyHOK IHTEHCUBHOTO BUKOPUCTAHHSI IIJIIIHUKIB 3 BUCOKUM I'€HETHUHUM
MOTEHIIaJIOM.

JHo6ip OyraiB-1IiAHUKIB 3a MOKa3HUKaMH CIEPMOIPOLYKTHUBHOCTI Y MOJIOYHOMY CKOTapCTBi — BaXK-
JUBUN 3aXia MiABUIICHHS €()EKTUBHOCTI TUIEMIHHOI poOOTH. AHANI3YIOUYH MOKA3HUKH CIIEPMOIIPOIYK-
TUBHOCTI OyraiB pi3HHX TOPiJ BUSBWIHU, IO 00’ €M €SIKYJATY y OyraiB roJIITHHCHKOT MOPOAH OUIBIIUIA
NOpiBHSIHO 3 OyrasiMu cuMeHTanbcbkoi mopoau Ha 0,42 mu (P>0,999) i 3 ykpaiHCBKMMH YEepBOHO-

psaoumu Oyrasmu — Ha 0,22 mut (P>0,95) (ta6m. 3).

Tabmuns 3 — XapakrepucTuka 0yrais pisHHX NOpij 3a ciepMoONpoayKTHBHICTIO

ITopona Gyrais
IToxa3Huku -
CHMEHTaJIbChKA TOJIIITUHCHKA YKpaiHChKa YepBOHO-psiba MOJIOYHA
il 59 45 101
OO0’ eM esIKyIsTY, MII
Mzifm 2,9440,12 3,36£0,09 3,14£0,08
) 0,72 0,67 0,79
C, 25,62 20,08 25,56
KonnenTpauisi cnepmiiB, MIIpa/mi
M*m 1,16+0,03 1,07+0,03 1,14+0,02
() 0,19 0,18 0,10
C, 17,74 17,96 14,17
AKTHBHICTb CrIepMiiB, OaniB
Mzifm 8,00£0,05 7,6710,04 7,8540,01
) 0,28 0,34 0,32
C, 3,56 4,59 3,96
Uwcno criepMiiB B eSKYJIISTI, MIP]T
Mtm 3,41+0,17 3,60+0,15 3,58+0,09
) 1,04 1,00 1,04
C, 30,89 27,36 28,99

KonuenTpariist criepmiiB y rommtuHiB MeHma Ha 0,09 Mupa/mi, HXK y CHMEHTAIIB, 1 32 YUCIIOM CIIe-
PMIiB B €IKYJIATI MiXK OyrasMu LUX ITOPiJ BCTAHOBJIEHO BIipOTIAHY PI3HHIIO, sika cTaHOBUTH 0,19 mupa
Ha KOPUCTh OyraiB roimTHHChKoI mopoau (P>0,95). OriHka akTHBHOCTI CIIEPMIiB Oijbllla B CEPEAHBOMY
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Ha 0,023 Oana y cuMeHTanbChkux OyraiB (P<0,95). Mix yrcTonopoHUMH OyTrasMu TOJIITHHCHKOI T10-
poau i Oyrasmu ykpaiHCbKOI 4epBOHO-PsI00T MOJIOYHOI IOPOAX BCTAHOBJICHO BipOTiHY Pi3HUIIIO 32 TO-
Ka3HUKaMHU CIIEPMONPOAYKTUBHOCTI, 32 MOKa3HUKaMHU 00’ eMmy eskyiary (P>0,99) Ta koHumeHTpamieio
cnepmii (P>0,95).

st po3poOneHHss eeKTUBHOI HporpaMH celiekiii OyraiB HeoOXiJIHO BpPaxOBYBAaTH TCHETHUYHHI
3B'A30K MK BiJTBOPHUMH NOKa3HMKaMH. BHBUaroun KiJIbKiCHI Ta SKiCHI MMOKa3HUKH CIIEPMONPOAYKTH-
BHOCTI, BCTAHOBHJIU MEBHY (PYHKIIIOHAJIbHY B3a€EMO3aJICIKHICTh MK HUMH (Ta01. 4).

Tabnuist 4 — Kopeasinist noKa3HUKIB cliepMoONPOIyKTUBHOCTI y TOBHOBIKOBUX Oyrais

IToka3zHuku ITopona
CHUMEHTaJIbchbKa N=59 |rommuTHHChKa n=45 | ykpaiHCchKa uepBoHO-psiba n=101

OO0’ €eM eSIKYJISTY - KOHIIGHTpAIlisl CIiepMiiB -0,27 -0,13 -0,13
OO0’ €M SSIKYIISITY - YHCIO CIIEPMIIB B eSKyJIATI 0,73 0,78 0,81
OO0’ €M eSIKYIJISITY - AKTHBHICTh CHEpMIiiB -0,30 0,13 -0,11
KoHIeHTpalLisl CrIepMiiB - YKCIIO CriepMiiB 0,79 0,70 0,57
B SSIKYJIATI

KoHIeHTpaltisi ciepMiiB - aKTHBHICTb CLIEPMiiB 0,23 0,31 0,29

Mix 06’€MOM 1 KOHIIGHTPAIIIEI0 CIIEpPMU BCTAHOBJICHO BiX eMHMH 3B s130K (r = -0,13 -0,27), a mix
00’€MOM ESIKYJISTY 1 UUCIIOM CHEPMIiB B €SIKYJIATI, @ TAKOK MK KOHLIEHTPALIEIO 1 €0 CaMOI0 03HAKOIO
— nojaTHiH, nmpsMomiHiitHoro THITy. KoedirienT kopensiii Mixk 00’€MOM 1 aKTUBHICTIO CTICPMIiB KOJIH-
Baethcs Bin -0,30 mo +0,13, a MiK KOHIIEHTpAIli€I0 1 aKTUBHICTIO crepmiiB — Big +0,23 mo +0,31
(P>0,95). OtpumaHi koehIllieHTH KOPEJAIIl MK OKPEMUMH TOKa3HHUKAMH CIIEPMHU Jal0Th 3MOT'Y BHUIi-
JUTH YHCIIO CTIEPMIiB B €SKYJATI SIK OCHOBHY CENIEKIiiiHy O3HaKy, a BiATak, 30UIbIIUTH €(EeKTHBHICTD
CEJICKITIT 32 paXyHOK 3MEHIIICHHS YHCJIa CeICKIIIMHNX O3HAK.

BucnoBku. 1. Byrai ykpaiHcbkoi uepBOHO-psI00i MOJIOYHOI MOPOIH, SKUX BHUKOPHUCTOBYBAIU B
VYkpaini B cuctemi BenmukoMacmTabHoi cenekii y mepiox 3 2000 mo 2012 pp., v 5-pigHOMY BiIli Maigu
011y KHUBY Macy, Hi>k Oyrai 1HIIHX MOpiA.

2. Uuctomopoani 6yrai CHMEHTAIBCHKOI Ta TOJMIITHHCHKOI TOPiA BIPOT1AHO Pi3HATHCS 3a MOKA3HU-
KaMH 00’ €My €AKYJATY 1 KOHIEHTPALI€I0 CTIEPMIiB.

3. IloBHOBIKOBI Oyrai yKpaiHCEKOi YEPBOHO-PSI00T MOJOYHOI TOPOIHN XapaKTEPU3YIOTHCS HACTYTI-
HUM piBHEM CIIEPMONPOAYKTUBHOCTI: 00’ €M eakynaty 3,14+0,08 mi, KOHIEHTpaLis CHepMiiB B eSKyJIs-
11 1,14+0,02 Mupa/mi, aktuBHICTE criepMiiB 7,85+0,1 OamniB, gucio crepwmiiB B eskymati 3,58+0,09
MIIPJ 1 3aiiMaloTh MPOMDKHY (POPMY YCHaIKyBaHHS 32 JTaHHUMHU O3HAKAMH.

4. Mix 00’€MOM 1 KOHIIEHTPAIIIEI0 CIIEPMHU BCTAHOBJICHO Bijx eMHMIA 3B 130K (r = -0,13 -0,27), a Mixk
00’ €MOM ESKYISITY 1 YHUCJIIOM CIIEPMIiiB B €SKYJIATI, @ TAKOK MK KOHIICHTPAITIEIO 1 YUCIIOM CIIEpPMIiiB B
eSKYJIATI 3B’ I30K TTO3UTUBHUHN, IPSIMOIIHIHHOTO THILY.
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OuneHka ObIKOB-IIPOU3BOUTE/ICH PA3HBIX MOPOJ 32 COOCTBEHHBIMH N0KA3aTEIAMU

N.C. Crapocrenko, M.B. Bymrpyk, U.B. Tutapenko, B.II. lannnenko

ITo MaTepHanam 300TEXHHUECKOTO U MJIEMEHHOTO yJeTa IIPOBEAEHA OLEHKA OBIKOB CHMMEHTATbCKOMN, TONIITHHCKON U yK-
PauHCKON KpacHO-NECTPON MOJIOYHOM MOPOJ MO MOKAa3aTeNlsAM XUBOW MaccChl, 3KCTEpPbEepa U CIEPMONPOAYKTUBHOCTH. Mccie-
JyeMble ObIKU-TIpon3BoauTeny 3GpdeKTUBHO Hcmob3oBanuch B KueBckoit u YepHUroBCcKoi 06acTsX Ha MaTOYHOM IOTOJIO-
BbE. JlaHHBIE HCCIIEOBAHUH yKa3bIBAIOT HA TO, YTO OBIKU HCCIIETYEMbIX MTOPOJ CPAaBHUTENBHO OOJbIINE U KOHCTUTYLIMOHHAb-
HO KpPENKHe, HO B 5-JIETHEM BO3pacTe OOJBLIYIO KUBYIO MAacCy UMEIH ObIKM YKPaHMHCKOH KpPacHO-NECTPON MOIOYHOH MOPOJIBI.
OO6Hapy>keHa TOCTOBEpHAs pa3HUIIA 0 00BEMY ISIKYJIITa U KOHIEHTPAIMU CIIEPMUEB, MEXKy YHCTOIIOPOAHBIMI OBIKAMH CHM-
MEHTaJIbCKOH M TOJMIITHHCKOH 1mopo. ITorHoBo3pacTHBIE OBIKKM YKPAaHHCKON KpacHO-NECTPOH MOJOYHOH MOPOJBI XapaKTepH-
3YIOTCSI CIIEYIOIINM YPOBHEM CIEPMOIPOIYKTHBHOCTH: 00beM dsiKyiara 3,14+0,08 My, KOHIEHTpanus CIIEpMHEB B ISKYJIATE
1,14+0,02 mupy/ mit, akTUBHOCTB criepmueB 7,85+0,1 6amnos, yncino criepMueB B dskyisaTe 3,58+0,09 mipa u 3aHAMAIOT Mpo-
MEXYTOUHYIO (OpMY HACIEAOBAHUS MO ITUM HPH3HAKAM.

KnroueBble cjioBa: ObIKU-TPOU3BOJUTENH, TOKA3aTENH CIEPMOIPOIYKTUBHOCTH, KHBasi Macca, SKCTephep, yKpauHCKas
KpacHO-IECTpasi MOJIOYHAsI, TOJIITHHCKAs], CHMMEHTAIbCKas TTIOPOBL.

Haoiiwna 18.03.2014.

YK 606:636.087.8

BOJIOXOBCBHKHM B.B., 3106yBau
MEJIBHUYEHKO O.M., 1-p c.-T. Hayk
binoyepxiscoxuii nayionanvruil azpapHuti yHieepcumem

OIITUMIBAIIA MO KUBHUX CEPEJOBUII
JJIS1 KYJIbTUBYBAHHSI INITAMY BACILLUS MACERANS
AKIMPOAYIOEHTA NEKTOJITHYHOI KOPMOBOI JOBABKH

HaBeneHo pe3ysibTaTH JOCIIDKEHb BiANPalIOBaHHS ONTHMAIIBHOTO CKJIAJLy MOXKHMBHOTO CepefoBHUIa st wrtamy Bacillus
macerans. Busdany BIUMB pi3HuX ukepen Hitporeny (aMOHIIO CipuaHOKHCIIOTO, aMOHIIO XJIOPUCTOTO, aMOHIIO I[aBJIEBOKHCIIO-
T0, aMOHII0 (OCHOPHOKHCIOTO J[BO3aMIIIEHOTO, aMOHIIO JIMMOHHOKHCIIOTO, HENTOHY, TiIpoii3aTy Ka3eiHy Ta CEUYOBUHH) y
CKJIaJli HOXKMBHOTO CepeioBHIIA It Tamy Bacillus macerans. Jlocnimxysany BIUTHB Iil BYTIeBOAIB (I[yKpy, MajbTO3H, TIIIO-
KO3H, KpoxXMmaiio, HaTuBHOI 1emono3yu, NaKMII, nirniny, nektuHy OypsKOBOTO, BHCIBOK HIICHUYHHX, )KOMY OYpSIKOBOTO) y
CKJIaJli TIOXKMBHOTO CEPENOBUIIA. BCTaHOBIICHO, 1110 ONTHMAIBHUM JUKepenoM HiTporeHy Ta ByriIeBOIIB y CKJIajli HOKMBHOTO
cepezloBHIIA U1t poayleHTa Bacillus macerans € BiJINOBIHO CEYOBUHA Ta KOM OypSKOBHH.

KurouoBi cioBa: noxuHe cepenosuiie, wraMm Bacillus macerans, eH3umu, ce40BHHA, )KOM OYpSIKOBHA, TIEKTaTTPAHCEi-
MiHa3a.

I[MocTanoBka mpodeMu, aHAJI3 OCTAHHIX JTOCTIIKeHD i myOJikamiii. Y To/MiBIIi CBUHEH Ta CUTh-
CHKOT'OCTIOIAPCHKOT IITUIT 3aCTOCOBYIOTH KOMOIKOPMH, y CKJIafi SIKUX 10 85 % CTaHOBUTH 3€pHOBA T'PY-
ma [1]. V 3epHi MiCTHTBCS 3HAYHA KUIBKICTh BYTJICBOIIB, cepell AKUX € BAKKOIOCTYITHI — IICITI0NI03a, Te-
MIIIENFOJI03a, IEKTUHOBI CIIOJIYKH, JIITHIH Ta iH.

VY BciX KIITUHHHUX CTIHKaX 1 MDKKITITHHHOMY MPOCTOPI POCIHH Y Pi3HUX KOHIEHTPALisX MiCTHTHCS
HEPO3YMHHHHU MEKTHH, IKUH Ma€ PYHKIIIIO 3B’ I3yBAJIbHOTO €JIEMEHTA MIXK PI3HUMH MOJICKYJIaMH HEKPO-

© Bosoxosebkuii B.B., Measnnuenko O.M., 2014.
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XMAJIUCTHX TOJIIYKPIiB 3 eneMeHTamMu KniTuH. [lekTrH dopMmye MIIHNUN Kapkac, THM CaMHM II€pPEeIIKO-
JDKa€E JTOCTYITHOCTI €HIOTCHHUX Ta €K30TCHHUX €H3UMIB J0 MOXKMBHUX peuoBHH. Haiibinbie mekTuHy
MICTHTBCS Y TAPEHXiMi POCTMHHOI TKAHHHU.

TIexTHH HAIEKUTH 10 HEKPOXMAIUCTHX TOJIITYKPiB, SKi Maike HE 3aCBOIOIOTHCS Y OpraHi3Mi MOHO-
TaCTPUYHUX TBApHH 1 BUKOHYIOTH POJIb aHTHUIOKHUBHUX (hakTopiB [2, 4]. Ile, y cBOIO Hepry, mepenrko-
JUKa€e TpaBHUM (pepMeHTaM y IMITYHKOBO-KHIITKOBOMY KaHaJIi T1IpoJi3yBaTh O1JIKH, JIIIAN Ta BYTJICBOIH,
SIK1 30CepeXKeHl B eHaocrepmi. BinTak, TpaHchopMallis MoKMBHUX PEUOBHH KOPMY y IIPOAYKIIIIO TBa-
PHH 3MEHIYETHCS.

lNaponi3yroThcs MEKTUHU 3a Ail HU3KHM MEKTONITUYHUX (PEPMEHTIB, SIKIi CHHTE3YIOThCS BHIUMHU
pOoCIHAMU, MIKPOCKOTIIYHUMH rprOaMu, AeSIKUMU BUIAMU APIKKIB Ta OakTepisimu [5].

MaJo BUBYCHHM MPOAYLEHTOM MEKTONITUYHNX pepMeHTiB € Bacillus macerans, mo mMae HayKo-
BUH 1 MPAaKTUYHUH iHTEpeC y BUTOTOBICHHI KOPMOBHX JA00aBOK I ClICHKOTOCTIOAAPCHKUX TBAPUH
Ta ntuili B YKpaini. KpiM Toro, He BiAmparboBaHO ONTHMAabHI TEXHOJOTIYHI PEKUMH KYJIbTHBY-
BaHHs mtamy Bacillus macerans.

VY 3B’A3Ky 13 IUM, MeTOI0 POOOTH € BCTAHOBIICHHS BILUIMBY ONTHMAaJbHUX keped HiTporeny ta
BYTJICBOJIIB Ha iIHTCHCHUBHICTh CHHTE3Y MEKTaTTpaHCeNIiIMiHa3 MPoayIieHToM Bacillus macerans.

Martepiaa i MmeToau aociaigkeHnb. JloCTiKEHHS TPOBOIUIN B YMOBaX JrabopaTopii Ta BUPOO-
Huunx noryxsaocteit 111 “biorexnonoria Ykpainu—Lentp” M. Jlanmxun Binaunskoi oomacri. s
BUPOOHHUIITBAa KOMIIJIEKCHOT KOPMOBOi 00aBKM BUBYAIN MPOAYyUeHT Bacillus macerans.

Jnst oTpuMaHHS BEreTaTUBHOTO MOCIBHOTO MaTepialy CBiXY poOody KyJIbTypy, OTpUMaHy Ha
KOcsKaXx, cycreHayBain B S—10 M cTepuiibHOI BOJH 1 BUCIBaU HA PiJIKe TOXKUBHE CEPEIOBUIIE.

[lin gac minbopy mxepena HiTporeHy 3a ocHOBY Opalid cepeloBHUIIE, SIKE CKIAAaNOCh 13 KOMY
OypskoBoro — 27,5 1/1; Kainito cipgaHokuciaoro — 2,0 T/11; KaJibIlifo ByTJIEKACIOro — 2,5 T/11; eKxcTpa-
KTY KyKypya3u — 12,5 r/1; rigpokcuay kamito — 0,2 /1.

Jo cknagy OCHOBHOTO cepeJoBHINa A00aBIsLIM pi3Hi Hxepena Hirporeny: aMoHil cipuaHOKHUC-
JIWH, aMOHIN XJIOPUCTUH, aMOHI# IaBICBOKUCINNA, aMOHI BUHHOKHCIINH, aMOHIM JTUMOHHOKHCIIHH,
MIETITOH, T1APOITi3aT Ka3eiHy Ta Ce40BUHY (KOHTPOJB) i3 po3paxyHKy 0,35 % 3a HitporeHoM.

[Micns Bubopy ontumanbHOro mxepena HiTporeHy, 3amMicTh OypsSKOBOTO 3KOMY 3aCTOCOBYBAaJIl
1HII JDKepelia BYTJIEBOMIB: IYKOp, MaJIbTO3y, TIIIOKO3Y, KpOXMallb, HATUBHY Ileitoiio3y, NaKMII,
JITHIH, MEKTHH OypsSKOBUH, BUCIBKH IIIICHUYHI, )KOM OypSKOBHUU (KOHTPOJH) 13 po3paxyHKy 2,2 %
3a BYTJICBOJAMHU.

OnTumizanio NOXUBHUX CEPEAOBHIL MPOBOAMIN Y TPUKPATHIH MOBTOPHOCTI METOAOM KYJIbTH-
BYBaHHS mrtamy Bacillus macerans Ha pi3HUX CepeIOBHINAX B K0On0Oax yist T1abopaTopHOi TORTAIKH Mi-
cTKicTIO 750 M.

IlexTaTTpaHceniMiHa3Hy aKTUBHICTh Y KyIbTYpasIbHi# pimuHi Bu3Hadamu 3a [OCT 20264.3-81 [3].

Pe3yabTaTu n0c/iakeHb Ta iX 00roBopeHHst. J{ocmimKyoun BIUIMB Pi3HUX HKepel HiTporeny Ha
IHTEHCHBHICTh CHHTE3y IEKTaTTpaHCeIiMiHA3u MPOIyIieHTOM Bacillus macerans BCTAHOBHIIH, 1[0 aKTH-
BHICTh KOMIUIEKCY €H3UMIB OyJia HAHBHUILOIO 32 YMOB 3aCTOCYBaHHS CEUOBHHHU — Ha piBHI 21650 on/min
(Tabm. 1).

Tabmums 1 — 3anesxHicTh pepMeHTATHBHOI AKTUBHOCTI eKTAaTTPaHce iMiHa3u Bil 1ikepesia HiTporeny y no:xuBHomy
cepegoBui Bac. macerans

Jxepeno Hitporeny Hexrartp cheHiMiHaSHa % 10 KOHTPOJIIO
AKTHBHICTb, OJI/MJI
AMOHI cipuaHOKUCITHIA 16800+456,7 ** 77,6
AMOHIHl XJI0pHUCTHI 15510+345,6** 71,6
AMOHIHN 1IaBJIIEBOKUCIINI 174804534 2** 80,7
AMOHIN JIMMOHHOKHUCIINN 17100+£354 2%** 78,9
Awmoniii pochopHOKHCITHIA TBO3aMILIICHHUI 20560+463,9 95,0
ITenrron 19250+853,1 88,9
T'impomizar ka3eina 19100+764,2* 88,2
CeuoBHHa (KOHTPOJIb) 21650+455,2 100,0

Hpumitka:* — p<0,05; ** — p<0,01.
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BuxopucTtaHHsS aMOHIIO CIpYaHOKHCIIOTO Ta XJIOPUCTOTO CYNPOBOKYBAIOCH 3HWKEHHAM aKTHBHOC-
Ti TIEKTATTPaHCTENIMIHa31 NOPIBHSIHO 3 KOHTPOJIBHUMH NMOKa3HWKaMu Ha 22,4 Ta 28,3 % (p<0,01) Bixn-
TMIOBiTHO.

Brecennst 10 ckiamy MOKUBHOTO CEPEOBHINA aMOHIIO JIMMOHHOKHCIIOTO Ta IIABJIEBOKHCIOTO HE
JlaBaJi0 BUCOKHMX PE3yJIbTaTiB. AKTHBHICTh IEKTaTTpaHcediMiHA3u Oyna Hux4doro Ha 21,0 Ta 19,3 %
(p<0,01) BiAMOBiTHO, TOPIBHIHO i3 BapiaHTOM JI¢ 3aCTOCOBYBaJIN CCYOBUHY.

[Tix gac 3acToCcyBaHHS OpTraHiYHUX pKepen HitporeHny (menToHy Ta Tigpomi3aTy Ka3einy) pi3HHIA 3
KOHTPOJIEM Y aKTHMBHOCTI MEKTaTTpaHCeIIMiHA3K OyJia HHXKYOI0, HIXK Y BUIAIKaX, KOJHU MMOKHUBHE cepe-
JTIOBHIIE MIiCTHJIO aMOHIi#l CIpUaHOKHUCIIWH, XJIOPUCTHH, MABICBOKUCINI Ta TUMOHHOKHCIUH. BrimoueH-
HS IO CKJIaJIy MOKMBHOTO CEPEJIOBHINA MENTOHY Ta TiAPOJi3aTy Ka3eiHy CympOBOKYBAIOCH 3MCHIIICH-
HSIM aKTHBHOCTI JTOCITiKyBaHoro er3umy Ha 11,0 ta 11,8 % BiamoBigHO, TOPIBHSIHO 3 KOHTPOJICM.

Cepen HeopraniuHux Jpkepen HiTporeHy Haiikpaiii pe3yibTaTvl OyJid OTpUMaHI 32 BUKOPUCTAHHS
aMOHIF0 ()OCHOPHOKHCIIOTO JBO3aMIIIIEHOTO. 32 aKTUBHICTIO I[hOTO C€H3UMY IMOKa3HHK MOCTYIABCS KOH-
Tpodto jutre Ha 5,0 %.

Takum 9uHOM, 3a TIIHMOWHHOTO KYJIBTHBYBAaHHS ImTamy Bacillus macerans Ha cepeqoBUINAX 3 PiI3HUMH
HITPAaTOBMICHHUMH CIIOyKaMH PiB€Hb HAKOIMYECHHS (pepMeHTa MEKTHHITIa3u OYB TOCUTH BUCOKHIA — Bix 71,6
110 95,0 %. HaliBumumii piBeHb aKTHUBHOCTI (hepMEHTa CIIOCTEPITAH B CEPEIOBHIIAX, A€ sIK pKeperno Hitpo-
TeHY 3aCTOCOBYBaJIM OUTKH TBAPHHHOTO TIOXOKEHHS (TIETITOH Ta T1IpoITi3aT Kaseiny). 3actocyBanus Hitpo-
TeHy MiHEpPaJIbHOTO TMOXOKEHHS 3HIKAJIO aKTUBHICTD eH3uMy Ha 20-30 % 3a BHHATKOM aMOHit0 ¢ocdop-
HOKHCJIOTO JIBO3aMIIIICHOT O, JIe 3HIKCHHS aKTHBHOCTI Bi0yBasioch e Ha 5,0 %.

[Tix gac 3amiHN OYPSKOBOTO JKOMY Y CKJIaJi TIOKUBHOTO CEPEIOBHINA 3aCTOCOBYBAIH 1HIII Keperna
BYTJICBO/IIB: IIYKOP, MaJIbTO3y, TIOKO3Y, KPOXMallb, HATUBHY 1etono3y, NaKMII, niruin, nektud Oy-
PSAKOBHIA, IEKTUH SIOTyYHH, BUCIBKH IMIIEHUYH], (13 po3paxyHKy 2,2 % 3a ByriaeBogamu) (Talim. 2).

Tabmu 2 — BnuinB aukepesia ByIJIeBoaiB Y MO:KUBHOMY cepenoBuili Bacillus macerans na cunte3 nekrarrpancenimMinas

JIxepeno ByTJIeBO/IiB [MexrarTpancenimMiHa3Ha aKTHBHICTb, O1)/MJI

I'moko3a 1670+102,4%**
Masro3a 2360+203,5%**
Lyxpoza 2050£178,4%**
Kpoxmaip 8670+362,9%**
HarusHa nienronosa (xpomaTorpadivauii namip) 12380+867,3***
Monaudikoana memnronosa (NaKMII) 10100672, 1 #**
Jlirnin 4800+111,7%**
[lexTun OypsikoBuit 23900+673,6
[exTun sA0myuHMiA 19680+1574,4*
BuciBku niieHnyHi 134404734 7%=
’Kowm OypsikoBuii (KOHTPOIIB) 24300+835,9

Ipumirka:* — p<0,05; *** — p<0,001

Ha apyromy ertami mif0ip ONTHMAalbHOTO JHKEpENia BYIJICBOIIB IPOBOIMIM Ha CEPEAOBHUIIAX 13 ce-
YOBUHOIO — Halle(peKTUBHIMUM KepenoM Hitporeny.

ExcrieprMeHTaIbHO BCTAHOBIICHO, 1[0 HAWHW)KYA aKTUBHICTH IMEKTATTPAaHCENIMiHA3H OyJia y BapiaH-
Ti, A€ JDKEpEJIOM BYTJIEBOIIB BUCTyHaa Triroko3a. [lokazauk Oy menmmM y 14,6 paza (p<0,001) Hix y
KOHTpoJi. Ha TOXWBHOMY CEpemoOBHIII 3 YMICTOM MajbTO3H Ta IYKPO3W, KUIBKICTh CHHTE30BAaHOTO
npoyrieHToM (hepMeHTy ctanoBuia 9,7 ta 8,4 % BiamosimHO, Bix koHTpoito (p<0,001).

3acTocyBaHHS JIICHIHY HE Jajl0 BUCOKHX PE3yJbTaTiB y OTPUMAaHHI NEKTaTTpaHCeTiMiHa3H, TIOKa3-
HUK aKTUBHOCTI €H3UMYy OYB y 5,1 pa3u MEHIIMA, HXK Y KOHTPOJII.

3a yMOB BKJIFOUCHHS KPOXMAJII0 Yy MOKHBHE CEPEIOBHIIE aKTUBHICTh MEKTaTTpaHCediMiHa3U Oyia
Ha piBHi 35,7 % Bin kouTponro (p<0,001).

VY BapiaHTax, Jic 3aCTOCOBYBaJIM MOAU(]DIKOBaHY IEIOI03Y, HATUBHY IIEIIIOJI03Y T4 BUCIBKH MIIICHU-
YHi, piBEHb CHHTE3Yy MEKTaTTPaHCENIMIHA3M MPOAYLEHTOM Bacillus macerans OyB BHIIUM TOPIBHSIHO 3
JIETKOJIOCTYITHUMH BYTJIEBOJaMH 1 irHiHOM. OJ{HaK aKTUBHICTh eH3UMY Oyiia Hux4or y 2,4; 1,9 Ta 1,8
pasza (p<0,001) BiAMOBiAHO MOPIBHSIHO 3 KOHTPOJIEM.
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3a yMOB BHUKOPHCTaHHS IMEKTUHY OYPSIKOBOTO Ta MEKTHHY SIOTYYHOTO TIOKA3HUK HAKOTIMYCHHS JI0C-
JimKyBaHoTrO (hpepmenTa OyB HAOLIBII HAOMMKEHUM A0 KOHTPOI0. Pi3HuLS 3 HUM cTaHOBMIIA jtuiie 1,6
ta 19,0 % BiAIOBIAHO.

3acTocyBaHHS MPOCTUX ITYKPIB SIK €MUHUX JHKEPET BYTJICBOIIB Y TIOXKUBHOMY CEPEIOBHII CTIPUSIIO
HAKOIIMYCHHIO OloMacH OakTepiif, oHAK HE CTUMYJIIOBao cuHTe3y dhepmenty. Lleii dakt modpe y3ro-
TDKYETBCSI 3 TEOPi€l0 IHAYKYBaHHS crielu(iuHIM CyOCTpaToM CHHTE3Y BiAMOBITHOTO BHIY (HDEPMEHTIB.
TakuMm crienngigyHM CyOCTpaTOM IS IEKTHUHITIa3u € MEKTHH, IKHi 3a0e3neuye GepMEHTAaTUBHY aKTH-
BHICTH Ha piBHiI Bix 80,0 10 95,0 %. BHEeceHHS B MTOKUBHE CEPEIOBUINE CYOCTPATIB, SIKI MICTSTh HEKPO-
XMaJIMCTI TOMIIYKpH (LIeTr0103a, IEKTHH), CIIPUSE KPallloMy HAKOTIMYEHHIO TTEKTHHITIA3H1, HiXK J0/1aBaH-
HS YKPiB KPOXMAJIKCTOI MPUPOJIH.

TakuM YMHOM, BUSIBJICHO, IO ONTHUMAILHUM JKepesioM HiTporeHy Ta BYTIIEBOJIB JUIS MPOAYIICHTA
Bacillus macerans € BiINOBiTHO CEYOBHUHA Ta KOM OYPSKOBHIA.

BucHoBKHM Ta MepcHeKTHBH MOJAJIBIIMX JAOCTiI:KeHb. 1. 3aCTOCYBaHHA Y CKJIaJi OXXKUBHOTO Ce-
penoBuma Juis mramy Bacillus macerans cedoBUHM K Jukepena HiTporeHy nae 3Mory CHHTE3yBaTH €H-
3UMH NEKTOJITHYHO aKTUBHICTIO 21650+455,2 on/mit.

2. OnTUMaJIbHAM JHKEPEJIOM BYIJIEBOMIB Y MOKUBHOMY CEpelOBHIII il wTaMy Bacillus macerans
€ )XKOM OYPSIKOBHIA, ITI0 JO3BOJISIE OJICPKATH MEKTaTTpaHCceTiMiHa3y 3 akTHBHICTIO 24300 om/mit.

IlepcrieKTHBHUM HAIIPSIMOM JOCIIHKCHHS € BUBUCHHS BIUIMBY PI3HUX CTA011i3aTOpIB HA 30€peKeH-
HSI IEKTOJIITUYHOI aKTHBHOCTI €H3UMIB MPOIYKOBAaHUX WTaMoM Bacillus macerans.
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OnTuMH3anus NUTATEJIbLHBIX cpel A5 KyJbTHBHpoBanus mramma Bacillus macerans xak nmpoayneHTa neKkToJIu-
THYeCKOii KOpMOBO¥i 100aBKH

B.B. BoaoxoBcknii, O.H. Mel1bHHYEHKO

W3105keHBl pe3ynbTaThl UCCIENOBaHMH OTPaOOTKU ONTHMAIBHOI'O COCTaBa MUTATENbHOM cpensl s mrtamma Bacillus
macerans. VI3yuanoch BIHSHHE aMMOHHSI CEPHOKHCIIOTO, aMMOHHSI XJIOPUCTOTO, aMMOHHs (hOCHOPHOKUCIIOTO JIBO3aMEIIEHHO-
ro, aMMOHHs JUMOHHOKHCIIOTO, NIENTOHA, TMPOIU3aTa Ka3euHa U MOYEBHHBI KaK UCTOYHNKAa HuTporena B cocraBe muraTeib-
HOH cpensl mis mramma Bacillus macerans. ViccnenoBany BInsHAE AEHCTBHS caxapa, MajIbTO3bI, TIIOKO3BI, KpaxMaia, HaTHB-
Ho# nemrono3sl, NaKMII, nuHuHA, TeKTHHA CBEKJIBI, OTPYOei MIICHUIEI, )XOMa CBEKJIBI KaK UCTOYHUKA YTIIEPOJOB B COCTAaBE
MUTATEIIbHOH Ccpeabl.

Y CTaHOBIEHO, YTO ONTUMAIbHBIM UCTOYHUKOM HuUTporeHa u yriepoloB B cOCTaBe MUTATENbHOU Cpelbl LI IPOAYLIEHTa
€CTh, COOTBETCTBEHHO, MOYEBHHA M 5KOM CBEKIIBI.

KumroueBbie ci1oBa: muratensHas cpena, mramm Bacillus macerans, SH3UMBI, MOUEBHHA, KOM CBEKJIbI, TIEKTATTPAHCEIH-
MHHAa3a.

Haoittwna 24.03.2014.
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binoyepxiscoxuii nayionanvruil azpapruti yHieepcumem

3B'SI30K IUTOTEHETUYHOI MIHJIMBOCTI
3 IPOJYKTHUBHICTIO YKPATHCBKOI
YOPHO-PABOI MOJIOYHOI XYJ10OBH

[IUTOreHeTHIHUM MOHITOPHUHIOM Y CTaJIaX MOJIOYHOI XyZ00H BCTAHOBJICHO, 110 Y GUIBIIOI YaCTUHH MPOTECTOBAHHX KOPIB Kapi-
OTHII BIMOBIZa€ HOPMI, OJHAK Y TPETHhOI YaCTHHM LUX KOPIB BISIBIJIM MYTALiifHI KIITUHHE Ta Y KapioTHII abepaHTHI XPOMOCOMH.
V npotecroBanux kopiB cranza CBK im. II{opca 3aranbhuii BiicOTOK MyTauifHux KimitiH cranoButhb 17,0 %, y CTOB «ArpocBit» —
35,8 % 3a BiporigHoi pizauni P>0,999. BceraHoBneHO HH3bKH 3B’S130K MK KUIBKICTIO MYyTAIL[iHHMX KITHH 1 MPOJYKTHUBHICTIO
(r=0,108-0,299, P<0,95). LluToreneTnuHi MOKA3HMKN XapaKTEPH3yIOTh XPOMOCOMHHI CTaTyC TBApUH i € MapKepoM iHTEHCHBHOCTI
OOMIHHHX TIPOLIECIB B OpraHi3Mi TBapuH, sIKi 3yMOBIIIOIOTH 30UIbLICHHS Hal0iB KopiB. OLliHKa KapiOTUIIOBOI MiHIMBOCTI MaTOYHOIO
TOTOJIiB’ ST JACTH 3MOT'Y B KOPOTKi CTPOKH BHSIBUTH 1 BIIIYYHUTH HOCITB BHCOKOTO PIBHSI XPOMOCOMHHX HOPYILICHB.

KurouoBi cioBa: ykpaiHcbka 4OpHO-psi6a MOJIOYHA Xyn00a, MOJOYHA HPOAYKTHBHICTH, LIUTOICHETHYHHII MOHITOPHHT,
KapioTHUII, XpPOMOCOMH, MyTaliiiHi KIITHHH.

ITocTaHoBKA MPOOJIEMH Ta aHAJTI3 OCTAHHIX J0CaiKeHb i myOaikamii. [{uroremeTnyni xapakre-
PUCTHKHU TOTIOMAararoTh MPOTHO3YBATH MPOIYKTHBHI SKOCTI TBAPWH 1 BUSBIATU Cepell HUX OCOOWH, SKi
XapaKTePU3yIOThCS PE3UCTCHTHICTIO JI0 3aXBOPIOBAHb, CTIMKICTIO /0O HETATUBHOTO BIUIMBY MYTareHHUX
(hakTOpiB Pi3HOT MPUPOJIH.

3a TaHWMU JTITEpaTypH, y BUJIIB CUTHCHKOTOCTIONAPCHKUAX TBAPWH, JIC BUBUAIH MPUPOJIHUN CITOHTaH-
HU MyTaliifHUN MpoIec, OTPUMAHO HEOJHO3HAYHI Pe3yJbTaTH MO0 YaCTOTH CIIOHTAHHOTO XPOMOCO-
MHOTO MyTyBaHHA. Tak, 3a pe3ynapTaTamu gociimkenb I. Gustavsson [10], momycTumuii BincoTok ade-
PaHTHHX KIITHH Y BEJIHMKOI poraToi XyJo0u cTaHoBUB 7,2 %. 3a maHWMH JTOCIiKEHb 1HIIUX aBTOPIB,
Liel moka3HuK cTaHoBUB 19,4 % [2].

BmimB nuTOreHeTHYHOI MIHIMBOCTI HA MPOXYKTHBHI SIKOCTiI KOPIiB BITUYM3HSHMX TOpiJ Hapasi BU-
BUYCHO HEJIOCTATHLO. TOMY MeTOK Halioi poOoTH OyJI0 BCTAHOBIICHHS BILTUBY ITUTOTCHETUYHO! MiHITHU-
BOCTI Ha MOJIOYHY MPOAYKTHBHICTh KOPIB YKPaiHCHKOI YOPHO-PsI00T MOJIOYHOT TTOPOJIH.

Marepiaj i MeToguka gociinxeHb. [[uToreHeTHYHI JOCTIKEHHS MPOBOAMIIN Ha 24 TBapuHAX Ma-
TOYHOT'O TIOTOJIIB Sl BEJIMKOi poraToi XyJnoOu yKpaiHChKoi dopHO-psiooi Momounoi mopomu CBK im. Hlop-
cata CTOB «ArpocsiT» KuiBcbkoi o0macri.

[uroreHeTnyHi npenaparyi roTyBalIX 3TiHO 3 METOIUKOI0, oncaHoi A. [IlnneoBum ta B. [I3imok [7].
Buznauanu BijicoTok Metada3HUX IDIACTHHOK 3 XPOMOCOMHHMMH abepallisiMi (XpOMOCOMHHUMH Ta XpOMa-
TUJIHUMH PO3PUBAMHU), & TAKOXK BiJICOTOK aHeymnoinauX (A-I, 2n+2) i (A-II, 2n+10), momirutoigaux (I1IT)
KJIIITHH 13 aCHHXPOHHICTIO PO3IMICIUICHHS IIEHTPOMIpHHX paiioHiB xpoMaTua (APLIPX). 3B 130k XpoMoco-
MHO{ MIHJIUBOCTI 3 MPOAYKTUBHUMH SKOCTSIMH KOPIB BH3HAYadd HAa OCHOBI JaHWX HAJIOI0 MOJIOKA 3a
305 mwiB I nakramii, BMicTy *%upy Ta OiIKa, KIJIBKOCTI MOJIOYHOTO KUpY Ta Oinka y mMojomi. biomerpuuny
00pOoOKy MaHMX 3IIHCHIOBAIH 3a JOITOMOTOI0 KOMIT FOTEpHOI IIporpamu «Statistika 6.

PesyabTaTu gocaixkeHb Ta ix odrosopenHs. /s NpoBeJeHHS IUTOT€HETUYHOTO aHAII3y KOpiB
BiIOMpaJIi y ABOX TOCIIOAAPCTBaX METOJOM BHITAJIKOBOI BHOIpKH. PEeTpOCTICKTHBHUM aHaJi30M T'OCTIO-
JAPCBKH KOPHUCHUX O3HAK MPOTECTOBAHMX KOPIB BCTAHOBJIEHO, IO MOJIOYHA MPOIYKTHUBHICTH KOPiB
CBK im. lllopca Oyna ura Ha 983 kr monoka (P>0,95), na 20 xr monounoro xwupy (P<0,95), Ta Ha 11 kr
(P<0,95) momounoro Oijgka IOPIBHSHO 3 MPOMYKTHUBHICTIO IIPOAHATI30BaHUX KOPIB IIEM3aBOIY
CTOB «Arpocsit» (Tabu. 1).

3a BMICTOM KHpy Ta OiKa y MOJIOIMI Kpari pe3yibTatu Majiu kKopoBu miem3aBoxy CTOB «Arpo-
cBiT™ —Ha 0,19 Ta 0,13 % (P>0,999) BixmnosigHo.

Bimomo, 1m0 cenekiiis, sika CIpsMOBaHa HA ITiIBUIICHHS MMPOYKTHBHOCTI, 3yMOBIIIOE ITiIBUIIICHHS
IHTEeHCUBHOCTI 0OMiHHMX TpoueciB. Oprani3m Aefaini Oinplie HaOMMKAETHCS A0 MEXi (i310JOrYHUX
MOJKJIMBOCTEH, 1110 CTBOPIOE CTIPUSATIIMBI YMOBH JIJIsl IPOSIBY MyTareHe3y. Hail0inpi pealbHUM HITIXOM
BHSIBY HACJIJIKIB MyTaIlifHOTO BIUIMBY € JOCHIIKCHHS abepalliii XpoMocoM, TOOTO JOCIiKeHHS Kapio-
THIIOBOI MIHIIMBOCTI [2, 3, 4].

© Ouemko B.IL., BaGenko O.1., 2014.
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Tabmuns 1 — 'ocnogapebky KOpHCHI 03HAKH KOPIiB YKpaiHChKOT YOpHO-Ps60i Mo10uHOT mopoau, ( X +m,)

T'ocnopapcrsa
INoxa3Huku CBK im. IIfopca CTOB «Arpocsit»
(n=24) (n =28)

Hapiit 3a 305 nuis [ nakramii, ko 7656 +234,7%* 6673 +301,0
Bwmicr sxupy B Motori, % 3,53 +£0,040 3,72 £0,020%:**
KinpKicTh MOJIOYHOTO KHPY, KT 268 +7,1 248 + 10,9
Bwicr 6inka B Moo, % 3,07 £0,010 3,20 = 0,030%**
KinbkicTs MOJIOYHOTO OiIKa, KT 235+6,9 224 + 11,8

IuToreHETHYHNIT MOHITOPUHT MOJIOYHOI XymoOu y ctamax miem3aBodiB CBK im. Illopca Ta
CTOB «ArpocBiT» mokaszaB, IO y OUIBIIOI YaCTHHH MPOTECTOBAHWX KOPIiB KapiOTHI BiATOBIIa€E
HOPMi, OJIHaK y TPEThOI YACTMHH IUX KOPiB BUSBUIM MYyTaliliHi KIITHHH Ta aOepaHTHI XPOMOCOMHU
y kKapioTumi (tadi. 2).

Tabmuns 2 — Pe3yIbTaTH NUTOT€HeTHYHOTO aHATI3Y KOPiB yKpaiHChKOI YOpHO-PsA60i Mo104uHOI mopoam, ( X + m,)

IMurorenernuni T'ocnopapcrsa
HOKa3HUKU CBK im. IIlopca CTOB «Arpocsit»
KinbkicTh TBapuH / KiJIbKicTh MeTadas 24 /1235 28 /1420
MyrauiiiHi KIiTHHH, %: 17,0 +£3,26 35,8 +4,25%%*
B T. 4. aHeymoinis,% 12,5 +2,25 28,1 + 3,50%**
MoJHIUIoinis, % 0,8 +0,43 -
APLIPX, % 1,3+0,64 2,4 +0,68
XpOMOCOMHI abepatiii, % 2,4 +0,47 5,3 +£0,92%*

Y nportecroBanux kopiB ctaga CTOB «ArpocBiT» 3arajibHUI BiICOTOK MyTaIliiHUX KIiTHH Ha 18,8 %
OyB BuImuM nopiBHsHO 3 kopoBamu CBK im. Ilopca 3a Biporianoi pizuauiii P>0,999.

Haif0i6Im1 monTupeHui THIT KapiOTUITOBOI MIHJIMBOCTI — aHEYTUTOIIs, TKa BUHIKAE BHACIIIOK HEPO-
3XO0PKEHHS XpOMOCOM ITi1 yac MiTo3y a00 Meio3y Ta eniMiHaLlil MOMKOIKEHUX XPOMOCOM, 32 PaxXyHOK
YOro YTBOPIOIOThCA TIIOIUIOIHI Ta Tinepruioiaxi kiituHy. [ligBuiena yacToTa aHeyIUIOinii Mae 3B'I30K
3 MOTIPIICHHAM BIATBOPHHMX (PYHKIIIH Ta 3 PI3HUMHU 3aXBOPIOBaHHAMH y TBapuH [1, 5].

[Nokasnuk aneymioinii y xopiB ctaga CBK im. Hlopca 6yB Ha 15,6 % (P>0,999) GinpmmMm HiX y
tBapuH CTOB «ArpocsiT».

ITonimroiniss BAHUKAE Y BUMAAKY KpaTHOTO 301IBITICHHS YHCIIa XPOMOCOM Y siapax KiIiTuH. YacroTa
MTOTIUIOTTHUX KINITHH 3aJICKHUTh BiJl HAIIPSIMY MMPOIXYKTUBHOCTI TBapuH [5, 8]. Cepenniii moKa3HUK TOJTi-
IUIOTAHMX KIIITHH 332 BUAOM BEITUKOI poratoi Xyqoou ctaHoBUTD 4,42 %. Y TBapuH MOJIOYHOTO HANIPSMY
MPOAYKTHBHOCTI CepeHil MOKa3HUK MOJIIIOIAHUX KIITUH cTaHOBHUTH 0,2 %, a y TBapHH M SICHOTO Ha-
npsmy csarae 5,86 % [1]. HaykoBiii BBaXkaroTh, 0 YTBOPEHHS MOIITUIOITHUX KIIITHH TIOB’ SI3aHO 3 BiJT-
BOPHUMH IPOLIECAMH, pereHepallieto, GyHKIIOHAIEHOIO aKTUBHICTIO OpraHiB Ta TKaHuH [4, 6].

Bincorok monimnoinii y nmpotecroBanux kopie crana CBK im. Hlopca cranosus 0,8 %, a y xopiB
CTOB «ArpocBiT» TOMIIUIOITHAX KIIITHH HE BUSBIICHO.

ACHHXPOHHICTh PO3XOPKCHHS IIEHTPOMEpHUX paiioHiB xpoMocoM (APIIPX) BuHHMKae B pe3ynpTari
HEPO3XOKCHHS UM BiJICTAaBaHHS PO3XOKEHHS XPOMOCOM IMiJ] Yac MOAUTY KIITHHH, IO € MPUYUHOIO
PI3HUX YHCIOBUX XPOMOCOMHUX mopymieHb. APIIPX i moB’s3aHi 3 HUM YUCIIOBI IOPYIIICHHS KaPiOTHITY
BIUTMBAIOTh Ha TIEpEpPUBAHHS BariTHOCTI HAa paHHIX eramax emoOpiorenesy [11]. 3a mocmimkeHHIME
B.B. [Izimiok [1], yactka Metada3s i3 aCHHXPOHHUM PO3LICIUICHHSIM LEHTPOMEPHHUX PaiiOHIB XPOMOCOM
y TBapHH YKpaiHCBKOi YOPHO-PsI001 MOJIOYHOT OPOJH CTaHOBUTH 4,45 %. Lleil moka3HUK y MpoaHati3o-
BaHMX Hamu KopiB ctaHoBuB y CBK im. Illopca 1,3 %, a y CTOB «Arpocsit» 2,4 % (P<0,95).

Sk BugHO 3 Tabnuui 2, O1IBITY YaCTHHY XPOMOCOMHHUX a0epaliii CTAaHOBHIIM XPOMOCOMHI 1 XpoMa-
TUAHI (parMeHTH Ta po3puBH. BimcoTok xpomocoMHuX abepauiii y mporectoBanux kopi craza CBK
iMm. Hlopca Ha 2,9 % menmmid, Hix y CTOB «Arpocsit» (P>0,999). 3 ornsany Ha Te, mo abepariii mopy-
LIYIOTh CTPYKTYPY XpOMOCOM, a BinTak, crpykrypy JAHK i HaTuBHe po3TalnyBaHHS reHiB, BOHU HE MO-
XKYTb HE BIUTUBATU Ha (JOPMYBaHHS O3HAK, B TOMY YMCJIi IPOJYKTUBHUX.

Cepen mpoaHanizoBaHux KopiB ctana miem3aBogy CTOB «ArpocBiT» HasBHI 6 roliB, 3aKyIUICHUX Y
PI3HHX TOCITOAApCTBax YKpaiHu. Pe3yiabTaTh MOCHTIKEHHS X ITUTOTEHETHIHOI MIHJIMBOCTI HaBEICHO B
Tadm 3.
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Tabmurt 3 — Pe3yIbTaTH NUTOT€HETHYHOTO AHATI3Y KOPIiB YKpaiHCHKOI YOPHO-PsA060T MOIOYHOT MOPOIH MJIeM3aBOXY
CTOB «Arpocsit», ( X +m,)

KinbkicTs TBapuH / MyramiitHi Amneyroinis, XpomocoMHi APIIPX,
KUTbKICTh MeTadas Kkimituad, % % abepaii, % %
3akyIuieHi TBApUHH
6/307 | 37,1 £7,25 | 28,6 * 5,80 | 7,8 £2,67 | 0,7 +0,49
TBapuHM BacHOI pernpoayKiii
22/1113 | 36,2 £4,83 | 28,1 4,01 | 4,7 +1,63 | 3,41 +1,24%

MyTauiiiHi KJIITHHU y 3aKyIUIGHUX TBapuH 3ycTpivanuch Ha 0,9 % wacrime (P<0,95), Hixk y TBapuH
BJIACHOI PeNpoAyKIii. Y KapioTulax 3akyIuIeHuX TBapuH BuseiieHo Ha 0,5 % (P<0,95) Ginblie aHeyIuio-
imaux xmituH, Ta Ha 3,1 % (P<0,95) Bumuii moka3HUK XpOMOCOMHUX a0epalliii MOPiBHSHO 13 aHAJIOTiY-
HUMH TTOKa3HUKAMH y TBAPWUH BIACHOI PEITPOTYKITii.

Boanouac, yacrora xinitud 3 APLIPX y xapiotuni TBapun BinacHoi penpoaykuii Ha 2,71 % (P>0,95)
TIEPEBHUIILYE TIeH MOKA3HUK y 3aKYTUICHUX TBapHH.

[{uToreHeTHYHI MOKa3HUKHU BiI0OpakatOTh XPOMOCOMHHUIA CTaTyC TBApHUH i € ICBHHUM MapKepoM iH-
TEHCHUBHOCTI OOMIHHHUX IMPOLIECIB B OpraHi3Mi TBapHH, SAKi 3yMOBJIIOIOTh 301IbIIICHHS Ha0iB KopiB. Ori-
HKa KapiOTHUIIOBOI MiHJIMBOCTI MaTOYHOTO MOTOMIB’ 51 AACTh 3MOTY B KOPOTKi TEPMiHU BUSIBUTH 1 BHITY4H-
TH HOC11B BUCOKOT'O PiBHS XpOMOCOMHHX TIOPYIIICHb.

3icTaBieHHS MOKA3HUKIB UTOT€HETUYHOI MiHJIMBOCTI 3 NMPOAYKTHBHICTIO KOpiB Tuiem3aBony CBK
im. Ilopca mokasamno, Mo Mik 3araJIbHOI0 YaCTKOI0 MYTaIliHUX KIIITHH, aHeymioiniero, APLPX 1 Hamo-
em xopiB (P<0,95) icHye HEeBHUCOKUIi, TIO3UTUBHUM, aj¢ HEBIPOTITHUA KOPEIALIHHUN 3B’ I30K. Y KOpiB
CTOB «ArpocBiT», TAKOX BCTAHOBJICHO MO3WTHBHUN, OJHAK HEBIPOTITHUN KOPEISIIHHUI 3B’ 130K MiX
JIOCITIDKYBaHMMH [IUTOTEHESYHUMH MOKa3HUKaMU KpoBi 1 HajoeM (P<0,95). Mix IUTOr€HETUYHUMU T10-
Ka3HUKaMH KPOBi Ta SKICHUMH MOKa3HUKaMH MOJIOKa KOPETSAIIIMHAN 3B'SI30K BIICYTHiH (Tabm. 4).

Tabmuns 4 — KoediuienTn kopeasiuii Mi’k (uToreHeTHYHUMHI NOKA3HUKAMHU KPOBi Ta MOJIOYHOI0 NPOAYKTHBHICTIO
NPOTECTOBAHUX KOPiB (1)

AbepanTHi . Tonimnoimis, XpomocomHi APIIPX,
TToka3zHuk K.HiTII/: 1, % Amneymnoinist, % % agepaui'l', % I(;O
CBK im. IITopca
Hapiii 3a 305 guis I nakramii, kr 0,108 0,170 -0,039 -0,232 0,200
Bwicr xupy B Moo, % -0,145 0,070 0,019 0,082 -0,001
KinmpKicTh MOJIOYHOTO KUPY, KT 0,099 -0,091 0,001 0,068 0,010
Bwicr 6inka B Moo, % -0,031 0,014 -0,040 -0,075 0,024
KinbkicTs MOJIOYHOTO OiIKa, KT 0,079 0,031 -0,052 -0,050 -0,039
CTOB «Arpocsit»
Hapmiit 3a 305 guis I makrangii, xr 0,299 0,184 - 0,131 0,247
Bwicr xupy B Moo, % -0,100 -0,056 - 0,068 -0,021
KisbKiCTh MOJIOYHOTO KHPY, KT 0,008 0,025 - -0,017 0,022
Bwicr 6inka B moJoni, % -0,029 - - -0,061 0,011
KinbkicTs MOJIOYHOTO O1JIKa, KT 0,068 0,032 - 0,001 0,036

BucnoBok. [{utorenernunmii ananiz kopiB ctaga CBK im. Illopca Ta CTOB «ArpocBiT» mokasas,
[0 BOHU MaloTh BEJIMKHUN BiJICOTOK MyTariitHux kmitud — 17,0-35,8 % (P>0,999) BignosigHo. Mix Ki-
JBKICTIO MYyTaIifHUX KIITHH Yy IOCHiKYBaHUX TBAPHH 1 IX MPOIYKTHUBHICTIO BCTAHOBJICHO HHU3BKHUM
3B’ 130K (r=0,108-0,299, P<0,95), 1m0 MoXxHa MOSICHUTH HEBEITNKOIO BHO1PKOIO.
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CBSI3b IUTOr€HETHYECKOH H3MEHYNBOCTH € MPOU3BOIUTEILHOCTHIO YKPAHHCKOI0 YEPHO-MECTPOro MOJIOYHOT0 CKOTa

B.II. Oaemxo, E.U. BaGenko

IuToreHeTH4eCKUM MOHUTOPHUHIOM B CTaJIaX MOJIOYHOTO CKOTAa YCTAHOBIICHO, YTO B OOJIBIICH YaCTH MPOTECTUPOBAHHBIX
KOPOB KapHOTHII COOTBETCTBYET HOPME, OJHAKO B TPEThEH YacTH 3TUX KOPOB OOHAPYKUIM MYTallUOHHBIE KIETKU U B KAPUOTU-
ne abeppaHTHbIe XpoMocoMbl. B mporectupoBannbix kopoB craga CIIK um. lopca oOmuii NpoLeHT MyTalMOHHBIX KJIETOK
cocrasnser 17,0 %, B COOO «ArpocBut» — 35,8 % 3a nocroBepHoi pasHuipl P>0,999. YcranoBneHa HU3Kas CBSI3b MEXKIY
KOJIMYECTBOM MYTALIMOHHBIX KJIETOK M MOJIOYHOW mpou3BoauTenabHocThio (1=0,108-0,299, P<0,95). LluToreneTnyeckue moxa-
3aTell OTPaXKAIOT XPOMOCOMHBIN CTATYyC KUBOTHBIX M SIBISICTCSI ONIPEICICHHBIM MapKepOM WHTCHCHBHOCTH OOMEHHBIX IPO-
LIECCOB B OPraHU3ME )KUBOTHBIX, KOTOPBIC TIPHBOIAT K YBEIMUYCHHIO YIOeB KOpOB. OlieHKa KapHOTHITMIECKOW M3MEHYHBOCTH Ma-
TOYHOT'O TTOTOJIOBBSI ITO3BOJIUT B KOPOTKUE CPOKH BBISIBHTH M M3BSTh HOCUTEJICH BBICOKOIO YPOBHS XPOMOCOMHBIX HAPYIICHHI.

KiroueBblie €10Ba: yKPaWMHCKUI YEPHO-TIECTPHIA MOJOYHBIA CKOT, MOJIOUHASI MPOAYKTHBHOCTh, [IUTOTCHECTHICCKUI MO-
HUTOPUHT, KAPUOTHII, XPOMOCOMBI, MyTallUOHHBIE KIICTKH.
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AJANITAIIMHA 3JIJATHICTh BUCOKOIIPOJIYKTUBHUX KOPIB
T'OJIITUHCBKOI IOPOIM 3APYBIKHOI I BITUM3HSHOI
CEJIEKIIII 1O YMOB JOIHHS 3A BE3IIPUB’SI3HO-BOKCOBOI'O
YTPUMAHHS B 30HI JIICOCTEIY YKPATHU

HaBezeHo MOKa3HUKY aJanTaliifHOl 3aTHOCTI BHCOKOMPOIYKTHBHHUX KOPIB FOJIITHHCHKOT HOPOIH 3apyOikKHOI (yropch-
KO1, JaTChKO1, HIMEIbKO1) 1 BITUM3HAHOI (iBaHO-(PpaHKiBcbkol i CTOB «ArpocBiT») ceiekmii 10 yMOB MallIMHHOTO JTOTHHS 3a

© Jlecs C.A., 2014.

69



TexHOAOTIS BUPOOHHUIITBA 1 ITepepoOKu mpoaykuil TBapuaHnIrTea, Nel1’2014

0e3npuB’sI3HOr0 GOKCOBOTO yTprMaHHs. BeranosneHo, mo y kopiB I makranii 3apyOibxHoi cenexnii 3a 1o6oBux ynoiB 29,8-30,6 kr
TPHUBANICTh NOTHHS cTaHOBWIA 5,59-5,96 xB, y xopiB Il makramii 3 mo6oBumu ymosmu 32,6-33,1 xr — 5,92-6,37 xB, y kopiB
IIT makramii 3 no6oBumu ynosmu 29,8-30,5 kr — 5,53-5,76 xB. Y TONITHHCHKUX KOPiB-aHAJIOTIB BITYM3HIHOT CEJICKIIIT cepeHs
tpuBaiicts qoinns Ha I, IT 1 Il nakrarisx, 3a goboBux ynois 28,9-29.4 kr; 31,9-32,1 i 28,9-29,4 xr, craHoBuIa, BIAMOBIAHO —
5,58-5,88; 5,96-6,01 i 5,84-5,87 xB, 110 npakTHYHO OYyJI0 HA OJHOMY PiBHI 3 TBapuHAMH 3apyOixHOI cenekuii. Te came xapak-
TepHe AJIsI MOKa3HHUKIB CEePeIHBOI i MAKCUMAIIbHOT iIHTEHCHBHOCTI JOTHHS Ta IIOBHOTH BHUAOIOBAaHHS. 32 KOMILUIEKCHOIO OLIHKOIO
OTPHMAaHHX JaHUX MOKHA CTBEPIIKYBATH, L0 KOPOBH I'OJIIITHHCHKOI MOPOAM BITUM3HAHOI CeNeKLil 3a afanTalieo 40 MalliH-
HOTO JIOTHHS IPaKTHYHO HE IOCTYMAIOThCS IIepel CBOTMU POBECHHISIMU 3apyOiKHOT cesleKii.

Konro4oBi c0Ba: BHCOKONPOMYKTHBHI KOPOBU TOJNIITHHCHKOI MOPOAH 3apyOi’KHOT 1 BITYM3HSIHOI CeNeKIil, aganTaris 10
MAIIUHHOTO XOTHHS.

ITocTaHoBKa Mpo0JieMH, AHAJI3 OCTAHHIX JoCTiIKeHb i myOJikaniii. BucokoiHTeHCUBHUN PO3-
BUTOK TaJly3i MOJIOYHOTO CKOTapCTBA HE BHUPIIIYETHCS JIUIIE CTBOPSHHSIM CTaJl KOPiB BUCOKOIPOIYKTH-
BHUX TIopia. He MeHIII BaXTMBUM € 3a0e3MeYeHHS TBApUH KOM(DOPTHUMH YMOBaMHU Ha OCHOBI 3aCTOCY-
BaHHS IIPOTPECUBHUX TEXHOJIOTIN iX yTpUMaHHS 1 BUKOpHUCTaHHs. Jluie 3a onTHMaibHUX YMOB yTPH-
MaHHS, TOMIBII i JOTHHS TBapUHH MOXYTh IMPOSBUTH CBOI aJanTalliiiHi MOXJIMBOCTI 1 3[aTHICTH JI0
aKiMaTu3alii y Tifl M iHIIIH OpUpoAHO-KIIMaTH4HiH 30Hi [1, 2].

Jlns opranizarii i 3a0e3redeHHsT TEXHOJOTIYHUX IIPOIECIB BUPOOHHUIITBA MOJIOKA HAATO BaXKIIUBE
3HAYEHHS Ma€ aJanTailis KOpiB 10 YMOB JOiHHS 32 TAKUMH ITOKa3HUKAMH SIK IIBUIKICTh BUBEICHHS MO-
JIOKa 3 BUMEHI a00 MOJIOKOBi/Ia4ya, OCKIJIBKU BiJl IIbOTO 3QJICKUTH TAKOXK TPUBAIICTh JOTHHS KOPOBH, a
3BIZICH 1 yac mepeOyBaHHs ii y JOIMTBHOMY 3aili. Y TaKOMy pasi I1i TOKa3HHUKH € He JuIie (Hi3i0oIoriaHn-
MM, a il TeXHoJIoryHuMH [3, 4].

Tomy mOCHIKCHHS 3 BUBUEHHS aJlalTAIliifHOT 3JaTHOCTI BUCOKONPOYKTUBHUX KOPIB TOJIITHHCH-
KOI MOpOaM 10 YMOB JIOTHHS 3a Oe3MpHB’S3HOrO OOKCOBOTO yTpuMaHHs B 30HI Jlicoctemy Ykpainu €
aKTyaJIbHUMH.

Merta gocig:KeHb — JOCHITUTH aJJaNTalliifHy 31aTHICTh BUCOKOIIPOIYKTHBHUX KOPIB TOJIITUHCH-
KO1 Mopo Iy 3apyOi>KHOT 1 BITYUM3HSIHOT CeIeKLii O yMOB JOHHS 3a Oe3MpHUB’ I3HO-00KCOBOT'O YTPUMAaHHS
B 30Hi1 JlicocTemy Ykpainu.

Marepiaju i MeTogUKA A0CaiIKeHb. [I[pUCTOCOBaHICTh TONMITHHCHKUX KOPIB 3apyOi’KHOI 1 BITUH-
3HSIHOI CeNeKIIii 3a 0e3mpuB’ I3HOTO OOKCOBOTO YTPUMAHHS JI0 YMOB JIOTHHS B JOUIBHOMY 3ajli MU BU-
BUaiy Ha MonogHoMmy Komiuiekci CTOB “ArpociT” MupoHiBcbkoro paitony KuiBchkoi o0macTi 3 BU-
kopucTaHHsaM yctaHoBkH “Tlapanens” ¢ipmu “De Laval” ta goinsHoro obnamHanus ““JlyoBak—300”.
Jns nmocmimkenp minOoupanu kopie-aHamoriB I, II i III makramiidi rodMITHHCHKOI TOPOIU iBaHO-
¢pankiBebkoi cenekuii i CTOB «ArpocBiT» Ta yropcekoi, AaTchKkoi i HiMenpKoi cenekuii. [Ipu npomy
BpaxOBYBaJI Pa30Bi 1 0OOB1 y/101 KOPiB, TPUBATICTH JOIHHS, IHTCHCHBHICTH BHJIOIOBAHHS, TIOBHOTY BH-
JIOIOBaHHS Ta BEIMYUHY PYYHOTO TOJOIOBAHHS 32 3aTaJIbHOMPHHHATAMH B 300T€XHIT METOANKAML.

Pe3yabTaTu gociaifkens Ta ix 00ropopeHHs. 3BayKarouu Ha Te, IO aAallTamilo KOPiB TOMITHHCH-
KOi ITOpou 3apyOiKHOT 1 BITYM3HSIHOI CENIEKIIil 1O YMOB JTOTHHS 32 OS3MPHUB’ I3HO-OOKCOBOTO YTPHUMAHHS
MH BHBYAQJIH 3aJIC)KHO BiJ iX JaKTallii, BBa)Kaal MOIUIBHAM MPEACTAaBUTH Yy TAKOMY IUIaHI 1 pe3yIbTaTH
JOCIIIKEHbD.

MoJioKOBUBEIEHHS Y KOPiB-MePBicTOK. 3 OTpUMaHKUX PE3yJbTaTiB BUIHO, IO 332 TPUBAIICTIO JI0-
iHHS KOpoBH | akTarrii, He3aJIeKHO Bij CENEKIii, ICTOTHUX BiAMiHHOCTEH He ManwH (Talr. 1).

Tabmuus 1 — Ioka3HUKH MOJIOKOBHBedeHHs Y KopiB I makTauii roJimuTuHCbKoI Nopoau 3apy0izkHol i BITUM3HAHOI cesteKuii

TMokasmk Ceexuist KOpiB TOIIITHHCHKOI HOPOJH
yropchbka JIaTChKa HiMeIbKa iBano-¢pankieceka | CTOB «Arpocsit»

KuIbKiCTb KOpIB, IO 10 10 10 10 10
PazoBuii yiid, kr 10,640,72 | 10,3+0,54 9,940,46 9,8+0,45 10,2+0,58
JlobGoBuii yiid, K 30,2+1,87 | 30,6+1,23 | 29,8+0,76 28,9+1,23 29,4+1,91
TpuBasicTs noiHHS, XB 5,96+0,25 | 5,7240,39 | 5,5940,23 5,58+0,29 5,88+0,31
IHTCHCHBHICT"C‘ZEQZ:;BE‘HH"’ KX 1782017 | 1801011 | 1,77+0,13 1,760,16 1,730,12

MaKCHMaJIbHa 3,83+0,19 | 3,9740,14 | 3,77#0,18 3,56+0,12 3,65+0,17
Bemuunza pydHOro no10r0BaHHs, M 39 33 32 42 40
TloBHOTa BHIOrOBaHHS yiid, % 99,6 99,7 99,7 99,6 99,6

Tak, 3a BenmnauHU T0OOBHX YI0IB KOPIiB 3apyOixkHOi cenmekmii 29,8—-30,6 kr, y TOMy 9HCIi pa3oBUX
ynoiB 9,9-10,6 kr, TpUBANICTh BUAOOBAHHS CTaHOBMIIA 5,59-5,96 XB, 110 OYJ0 aJIcKBaTHO yA0sM. SIKIIo
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TIOPIBHATH TPUBAIICTh JOIHHA KOPiB 1BaHO-(PAHKIBCHKOI CEJNEKIii 3 TPHUBATICTIO MOIHHA KOPiB-
POBECHHUIIb YyTOPCHKOI, TaTCHKOT 1 HIMEIIBKOI CEJIEKIIil, TO MOXHA BiIMITHTH, 1110 BOHA OYJ1a, BiMOBIIHO,
mentroro Ha 0,38; 0,14 1 0,01 xB, 1m0 BiAMOBigAI0 JOOOBUM yIosM. Y KOpPIB iBaHO-()PaHKIBCHKOI CEEK-
i cepeaHbO000BUH YiHi, MOPIBHAHO 3 KOPOBAMHU YTOPCHKOI, JATCHKOI 1 HIMEIBKOI celekinii, OyB HU-
JKYMi, BiAnoBigHO, Ha 1,3 kr (4,5 %), 1,7 xr (5,9 %) 12 0,9 xr (3,1 %).

Cepennbonobosuii yniii kopie CTOB «ArpocBit» 0yB HMXK4HH, TOPIBHSHO 3 KOPOBAMU YTOPCHKOI,
JATCHKOI 1 HIMEIBKOI cellekiii, BimmosiaHo, Ha 0,8; 1,2 1 0,4 xr, a6o 2,7; 4,1 1 1,4 %. lllomo TpuBaiocTi
noians, To KopoBu CTOB «ArpocBiT» mepeBakaiu 3a UM IMOKa3HUKOM POBECHHIIh JATCHKOI 1 HIMEITh-
KOi cenekirii, BiagnoinHo, Ha 0,16 i 0,29 xB, npote nmoctynanucs nuiie Ha 0,08 XB TBapHHAM YTOPCHKOi
CEJICKIIii.

CTOCOBHO cepeaHbOi IHTEHCHBHOCTI BHIOIOBaHHS, TO Y KOPIB BITYM3HSHOI ceiekiii BoHa Oyia
MPaKTUYHO HA OJHOMY PiBHI 3 KOpoBaMH 3apyOixHoi cenekuii — 1,73—1,76 npotu 1,77-1,80 kr/xs. Te
caMme xapakTepHe JUIsi MaKCHUMaJbHOI iIHTCHCUBHOCTI BHIOOBaHHs — 3,56-3,65 nportu 3,77-3,97 xr/xs,
BEITMYUHHU pydHOTO momotoBaHHs (40—42 mpotu 32-39 mir) 1 MOBHOTH BUIOIOBaHHSA — 99,6 potn 99,6—
99,7 %.

MoJgoxoBuBenennst y kopis II nakramii. 3 aHanizy moka3HUKIB TPUBAIOCTI JOIHHS KOPiB 3 1BOMA
OTEJICHHSMH BUIHO, 110, aHaJIoTivHO | makramii, BoHH OyiH aIeKBaTHUMHU CePEaHBOI000BUM YI0SIM KO-
piB (Tadur. 2).

Tabmus 2 — [MokasHukn MoJiokoBUBeIeHHs1 y kopiB Il nakTauii romurnHcbKoi nopoau 3apyoizkHol i BITYM3HSAHOI cesteKuii

Cernexiist KOpiB TOJIITHHCHKOI IIOPOIH

Tokasiik yropcbka jgarcbka | Himenpka | iBaHO-dpankiBcbka | CTOB «ArpocBiT»

KisbKicTh KOpiB, TOJI. 6 7 6 9 9
Pa3zoBwuii yaii, kr 12,3+0,65 | 11,5+0,54 | 11,2+0,49 10,8+0,65 11,0+0,56
Jo6oBuii yiii, kr 33,1+1,59 | 32,6+1,43 | 32,8+1,06 31,9+1,23 32,1+1,71
TpuBalticTh NOTHHSA, XB 6,37+0,46 | 6,32+0,38 | 5,92+0,37 5,96+0,29 6,01+0,36
[HTEHCUBHICTE, BHOIOBAHKA, KI/XB: 1,9320,17 | 1,8220,14 | 1,89+0,15 1,8120,11 1,8320,1 3

cepenHs

MaKCHMaJIbHa 4,17+ 0,21 | 4,07+0,19 | 3,97+0,23 3,86+0,12 3,90+0,15
Benuunna pydHOro J10/1010BaHHSI, MJI 28 31 29 39 36
[loBHOTa BHIIOOBaHHS  yaid, % 99,8 99,7 99,7 99,6 99,7

Hanpukmnan, y KopiB yropchKoi cemnekiii 3a 1000Boro yaoro 33,1 kr, y ToMy 4mcii pa3oBoro — 12,3 KT,
TPUBAIICTh JOTHHS cTaHoBuia 6,37 xB npotu 5,92 xB 3a noboBoro ynoro 32,8 kr (pasoBoro yuxoro 11,2 xr)
y TOJNIUTHHIB HIMEIBKOI ceNeKmii. Y KOpiB JaTChKOi ceseKlil TpUBaJicTh MOIHHS 3aliMalia MPOMiKHE
Micte — 6,32 XB 3a 1000Bor0 ymoro 32,6 Kr. 3a HaBSACHUMH JaHUMH, MOJKHA CTBEPKYBATH, IO ICTOT-
HUX BIZIMIHHOCTEH y TPUBAIOCTi AOTHHS KOPIB TOJIITHUHCHKOI IOPOAU YTOPCHKO, TATCHKOI 1 HIMELBKOT
ceJIeKIi] HeEMaE.

IIpote mist Hac OyJI0 BaKIIMBUM IIPOCTEKUTH 3a TPUBAJICTIO HOTHHS KOPIB BITYM3HSIHOI CENEKIIii —
iBaHO-(hpaHKiBcbkoi 1 CTOB «ArpocBiT». SIk BUABUIOCS, KOPOBH iBaHO-(PAaHKIBCHKOI CENIEKIIT 3a TpH-
BaIICTIO JIOiHHS OyJM MPAaKTHYHO HA OJHOMY PiBHI 3 KOPOBaMH HiMebKOI cenekiii — 5,96 mpotu 5,92 xs,
aJyie MOCTYMaJUCs Tepel KOPOBaMU YTrOPChKOI 1 aTChKOI cenekiii, BianosigHo, Ha 0,41 1 0,36 xB, a0o
6,9 16,0 % (P<0,95).

Momo TtpuBanocti moirHs kopiB CTOB «ArpocBiT», TO BOHa, aHaJOri4HO KOpPOBaM iBaHO-
(paHKIBCHKOI cellekii, Tex Oylia MPakTUYHO HA OJHOMY PiBHI 3 KOpOBaMHU HiMeIbKOi cenekii — 6,01
npotu 5,92 xB. IlopiBHIHO 3 TPUBATICTIO MOIHHS KOPIB YTOPCHKOI 1 JAaTCHKOI CENEKIlli, BoHa Oyja BH-
moro, HiX y kopiB CTOB «ArpocsiT», Bignosigao, Ha 0,36 1 0,31 xB, a6o 6,0 1 5,2 % (P<0,95). Bapto
BiJI3HAYUTH, IO CEPETHHOI000B] Y101 KOPIB BITYU3HSAHOI 1 3apyOiXKHOI CENeKIlii CyTTEBO MiK cO00I0, 3a
BHHSITKOM KOPIB YTOPCHKOI CENEKITii, He BIAPI3HSIUC.

ITopsix 13 3araabHOI0 TPUBATICTIO MOTHHS HAWOUTBIN 00’ €KTHBHUM ITOKa3HUKOM IOPIBHSIILHOI OITiH-
KM TIBHIKOCTI MOJIOKOBiJ/Iadi € IHTCHCUBHICTh BHUJIOIOBAHHS, SIKa MOKA3y€e CKIJIBKU KiIOrpaMiB MOJIOKa
BUJIIJISIE KOPOBA YIIPOJOBK OJHIET XBUIIMHU JOTHHS.

3a cepeHBOI0 1 MAKCUMAJILHOIO IHTEHCUBHICTIO BHIOIOBAaHHS KOPOBH BITUM3HIHOI CENEKITlT Maibke
HE BIAPI3HSUTHCS BiJ CBOIX POBECHHUIb 3apyOikHOI cenekiii. 30kpema, cepeaHsl IHTEHCUBHICTh BUIOIO-
BaHHS KOPIB BITYM3HAHOI ceiekiii cranosmwia 1,81-1,83 mpotu 1,82-1,93 xr/xB KopiB 3apyOixkHOI ce-
JIEKTIi1, MaKCUMaIbHa IHTCHCUBHICTH BUIOOBAHHS, BimoBiaHO — 3,86-3,90 npotr 3,97-4,17 kr/xB.
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KinpKicTh MOJIOKA, IKYy OTPUMYBAJIH IICIIS MAITMHHOTO JOTHHS IIJISIXOM JIOJOIOBaHHS KOPiB BPYUHY,
KoJIUBasacs y Mexxax 28—39 My y KopiB BiTYM3HSHOI 1 3apyOiKHOI cenekuii, B pe3yJibTaTi 4oro i MOBHO-
Ta BUAOIOBaHHS cTaHOBUIA 99,6-99,8 %.

MousokoBuBenenns y kopiB IIl nakramii. Buxomasam 3 Toro, mo Ha aganTtamiro KOPiB J0 Ti€l 4u
IHITOT TEXHOJIOT1] yTPUMAaHHS 1 TOTHHSA MOKE BIUTHBATH iX BiK, TOPSI 3 BUBUCHHSM ITOKA3HUKIB MOJIOKO-
BUBE/ICHHS Y KOPiB MepIIoi i APyroi JakTalii, MU JOCTIIKYBAIX Li MOKa3HUKU TaKOX Y KOPiB CTapILIO-
ro Biky — III makrarmii (Tabi. 3).

Tabmuus 3 — [NokasHuku MoJiokoBuBedeHHs y kopiB 11 iakTanii romruHcbKol nopoau 3apy6ixHoi i BITYUM3HAHOI cestexuii
Cernek1iisi KOPiB TOJLITHHCHKOI TOPOAX

Hokasmux yropcbka narchbka | Himenpka | iBaHo-(pankiBcbka | CTOB «ArpocBit»

KisnpKicTh KOPIB, ro. 7 9 8 10 13
PazoBwii ymiid, KT 10,3+0,48 9,940,66 | 10,2+0,49 9,8+0,63 10,1+0,52
Jlo6oBwuii yniii, kr 30,5+1,29 | 29,8+1,23 | 30,2+0,96 28,9+1,03 294+1,11
TpuBanicTh T0THHS, XB 5,69+0,36 | 5,53+0,48 | 5,76+0,27 5,87+0,29 5,84+0,36
[HTCHCHBHICTS BU/IOIOBAHHA, KT/XB: 1,8120,23 | 1,7920,14 | 1,7740,15 1,67+0.21 1,7320,1 9

cepenHs

MaKCHMaJIbHa 3,81£0,21 | 3,67+0,29 | 3,79+0,33 3,49+0,18 3,58+0,25
Benuunna pydHOro J10/1010BaHHSI, MJI 38 41 39 40 43
[ToBHOTa BHIOIOBaHHS yAiH, % 99,8 99,7 99,7 99,6 99,5

Koposu-ananoru Il nakrarii 3apyOi>kHOI cenekiii, 30kpeMa yropcbKoi, TaTChKoi i HiIMEUBKOI, 3a
HaaTo Oynm3pkumu go6osumu (30,5; 29,8 i 30,2 kr) i pazosumu (10,3; 9,9 i 10,2 kr) ymosmMu, Majio 9uM
BIJIPI3HSUTHCS BijJ TAKOTO 010J0TO-TEXOJIOTIYHOTO TTOKA3HUKA K TPUBAIICTh NoiHHs. Hampukian, Haiimo-
BIIIOI0 BOHA OyJia y KOpIiB yropchKoi cenekii — 5,69 XB, y TBapuH AaTCHKOI cenekilii Bckoro Ha 0,16 XB,
a00 2,9 %, MeHIIIe, a B KOPIiB HIMEIILKOI cellekIlii, HaBnaku, nuine Ha 0,07 xB, a6o 1,2 %, noBiIoo.

Ilo crocyeTsest TpuBanOCTI JOTHHS KopiB-aHanmoriB Il yakTariii BITYM3HSAHOI CEJIEKIlii, TO BOHA, 3a
JIETT0 MEHIHX T000BUX yIoiB (28,9-29,4 mpotu 29,8-30,5 KT), iCTOTHO BiJl TBapHUH 3apyOiXKHOI CEeK-
1ii He BIAPI3HSIACS, X04Ya OJTHO3HAYHO OyJia BUILOIO.

Tak, y kopiB iBaHO-(PpaHKIBCHKOI CeNeKIIii, 32 pa3oBoro yaow 9,8 kr, BoHa Oyiia IOBIIOIO, HIX y
TBapHH YTOPCBHKOi, TATCHKOI 1 HIMEITBbKOI celeKlii, BimmoBinHo, Ha 0,18; 0,34 1 0,11x8, a6o 3,2; 6,11 1,9 %
(P<0,95), y xopiB CTOB «ArpocgiT», 3a pazoBoro ymaor 10,1 kr, Binnosigao — Ha 0,15; 0,31 1 0,08 xs,
a60 2,6; 5,61 1,4 % (P<0,95).

OCKUIBKY Pa30Bi yI0i KOPiB yTOPCHKOI, AATCHKOT 1 HIMEITBKOI celeKInii Oy Mixk COO010 OM3BEKAMHU
(9,9-10,3 xr), HEe BIIMIYCHO TaKOXK CYTTEBOI Pi3HHUII y IMOKAa3HUKAX CEPEIHHOI IHTEHCUBHOCTI BUJIOFO-
BaHHJ iX, siIka KonauBajnacs y Mexax 1,77-1,81 kr/xB, Ta MakcumManbHoi — 3,67-3,81 Kr/xB.

VY kopiB iBaHO-(h)PaHKIBCHKOI CEJIEKIIIT 3a OJHY XBHJIMHY BUIALIIIOCS B cepeaHboMy 1,67 KT MOJIOKa,
10 MEHIIIe, TIOPIBHAHO 3 iX aHajJoraMd YTrOpChKOI, JaTChKOI 1 HIMEIIHKOI CeseKIlii, BiamoBinHo, Ha 0,14;
0,12 1 0,10 xr/xB, a6o 8,4; 7,21 6,0 % (P<0,95), pizHuIA y NOKa3HUKAX MaKCUMAJIBbHOI IHTEHCUBHOCTI
craHoBuna, Bignosiguo — 0,32; 0,18 1 0,30 kr/xs, a60 9,2; 5,21 8,6 % (P<0,95).

3a moKa3HWKaMHU CEepeaHbOi IHTCHCHBHOCTI BUAOOBaHHSI KOpoBH CTOB «ArpocBiT» MOCTymamucs
nepes iX POBECHUISIMH YTOPCHKOI, NATChKOI 1 HIMEINbKOI cenekiii, BiamosigHo, Ha 0,08; 0,06 i
0,04 kr/xs, abo 4,6; 3,51 2,3 %, a pi3HUNS Y TOKa3HUKAX MaKCHUMaIbHOI IHTCHCUBHOCTI CTAHOBHIJIA, Bijl-
nosigHo — 0,23; 0,09 1 0,21 kr/xB, a6o 6,4; 2,51 5,9 % (P<0,95).

[lomo KUTEKOCTI MOJIOKA, OTPUMAHOTO 33 PYYHOTO JTOJAOIOBAHHS, TO BOHA Y KOPIB 3apyO0iHOT 1 BiT-
YU3HSHOI ceNeKwii Oysia MpakTU4HO ofHaKkoBowo — 38—41 i 40-43 mu1, B pe3ynbTaTi 4oro ii HOBHOTa BU-
JTOIOBAHHSI, HE3AJICXKHO BiJ CEIIEKIIii TOMMTHHCHKHUX KOPiB cTaHoBmia 99,5-99,8 %.

BucnoBku. BucoKompoayKTHBHI KOPOBH TOJIITHHCHKOI TOPOAH BITYH3HAHOI (iBaHO-(PpaHKIBCHKOT
1 CTOB «ArpocBiT») cenekii 3a aganrarieio 10 MAIInHHOTO JTOTHHS MPAaKTUYHO PIBHSIOTHCS 3 KOPOBa-
MU 3apyO0iKHOI (YTOPCBKOI, TaTChKO1, HIMEIIBKOT) CEJeKIii: cepeHs TpuBanicts AoinHs Ha I, I 1 11 mak-
TaIisx, 3a 1060Bux ymnoiB 28,9-29.4 xr; 31,9-32,1 1 28,9-29,4 xr, cTaHOBHJIA Yy HUX, BIAMOBIAHO — 5,58—
5,88; 5,96-6,01 i 5,84-5,87 xB npotu 5,59-5,96; 5,92-6,37 i 5,53-5,76 XB; cepeqHs IHTCHCUBHICTB J10-
THHS TOJNIITHHCHKUX KOpPiB BiTUM3HAHOI cenekirii 3a I, II i III makramiii cTaHoBMIIa B cepeiHbOMY 1,67—
1,83 xr/xB, MmakcuManbHa — 3,49-3,90 K1/XB, y KOpiB-aHAJIOTIB 3apyOiKHOI cenekitii, BiamoBimuo — 1,77—
1,93 Ta 3,67—4,17 kr/xB; TOBHOTa BHJIOIOBAaHHS KOPIB HE 3ajie)kKalia BiJI IX CEJIeKIii 1 3HaXOauIacs y Me-
kax 99,5-99,8 %.
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AJanTAIlHOHHASI CNIOCOOHOCTh BBICOKONPOAYKTHBHBIX KOPOB FOJIITHHCKON MOPOALI 3apy0e:KHOI U 0TedeCTBeHHOi
ceJIEKIUHU K YCJIOBUSAM J0eHHs PN OecrIpHBsSI3HO-00KCOBOM co/iep:kaHuM B 30He JlecocTenu YKkpanHbl

C.A. Jlecs

[IpuBenens! mokaszaTeny aJanTaOHHON CIOCOOHOCTH BBICOKOIPOIYKTHBHBIX KOPOB TOJIITHHCKON IIOPOJIBI 3apyOexHON
(BeHrepcKoii, TaTCKOif, HeMeIKoil) 1 oTedecTBeHHOH! (MBaHO-(paHKoBckoi 1 COOB «ATpocBHT») CENEKIMU K YCIOBUSIM Ma-
IIMHHOTO JOSHUS IpH OecIpUBSI3HOM GOKCOBOM COIEPXAHHUU. Y CTAaHOBJIEHO, UYTO y KOpoB I yakTarum 3apyOesKHOH ceneKnu
IIPU CYTOYHBIX yI0sX MoJioka 29,8-30,6 Kr mpoAODKUTEIBHOCT TO€HUs cocTaBisuia 5,59-5,96 muH, y xopos Il makrauuu c
cyrouHbMu yrosmu 32,6-33,1 kr — 5,92-6,37 muH, y kopos III naktauuu ¢ cyrounsiMu yposimu 29,8-30,5 xr — 5,53-5,76 mMuH.
VYV TrOJIITHHCKUX KOPOB-aHAJIOIOB OTEUECTBEHHOM CEJIEKLMU CPEAHAA NMPONOJDKUTENbHOCTh AoeHus Ha I, II m III makranusx,
[PU CYyTOYHBIX yHosx 28,9-29.4 kr; 31,9-32,1 u 28,9-29,4 kr, cocrapisiia, cooTBeTcTBeHHO — 5,58-5,88; 5,96-6,01 i 5,84-5,87
MHH, YTO TIPAKTHYECKH OBUIO Ha OJHOM ypPOBHE C KHBOTHBIMU 3apyOeKHOH celleKInu. Toxke caMoe XapaKTepHO VIS IT0Ka3aTe-
nelt cpefHel 1 MaKCUMAJIbHOM MHTEHCUBHOCTH JOEHHS U MOJHOTHI BhlAauBaHMs. 110 KOMIIEKCHOH OICHKE IOJIyYeHHBIX JaH-
HBIX MOXKHO yTBEPKAATh, YTO KOPOBBI TOJIITHHCKOH HOPO/BI OTEYECTBCHHOH CENEKINH 110 aJalTaluy K MAIIMHHOMY JOCHHIO
MIPAaKTUYECKH HE YCTYMA0T CBOMM POBECHHIAM 3apyOeKHOH CeNeKIIUH.

KuroueBbie c10Ba: BEICOKOIIPOTYKTHBHBIE KOPOBBI TOJIIITHHCKON MOPOIBI 3apyOEKHON M OTUECTBEHHOM CENIEKINH, aJarl-
Talus K MAIMHHOMY JIO€HHUIO.
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LIPID PEROXIDATION IN POULTRY ORGANISM

JlociKkeHa akTHBHICTh OCHOBHUX (DEPMEHTIB aHTHOKCHIIAHTHOTO 3aXHCTY — CYIEPOKCHUIUTUCMYTA3H 1 KaTaja3u Ta BMICT IPO-
JIYKTIB IEPOKCH/IALI Y HUPKaX IIEperneiiB 3a KaJMi€BOro HaBaHTaXXCHHS. BCTaHOBJICHO, IO T/l BIUIMBOM Ka/IMilO, SIK €K30T€HHOTO
TOKCHKAHTY, B KJIITHHAaX YTBOPIOIOTHCS TOKCHYHI MPOIYKTH OOMiHY, BMICT SIKMX IHTiOye aHTHOKCHIAHTHI (hepMeHTH. 3a o/laBaHHs
crionyk CerneHy akTHBI3YFOTBCS CYNEPOKCHIIMCMYTa3a Ta KaTajasa, sIKi CIPHSIOTh BIJHOBJICHHIO [IPOLIECIB METaboi3My B TKAHHHAX
oprani3zmy. [IpoBe/ieHe JOCIiIKEHHS CBi4UTh PO BiKOBI BiZIMIHHOCTI Y Yy TJIMBOCTI HUPOK MEPEIeNiB 10 eK30IeHHUX TOKCHKAHTIB Ta
Hsl, B [IEPiO/l TOPMOHAIIBHOT CTAaTeBOT nepeOy/I0BH 1 i/l YaC BCTAHOBJICHHS iIHTEHCHBHOI stiilieknaaku. JloqaBaHHs 3 KopMamu mpenapa-
tiB CeneHy HiBesOe TOKCHYHH BrutB KagMiro 1 TOBOAUTh piBeHb MeTab0IIi3My JI0 PiBHSI KOHTPOJIBHOT TPYIIH.

KurouoBi ciioBa: nepokcuHe OKUCHEHHsI JiMli/iiB, aHTHOKCHIAHTHUI 3axucT, Hupku, Cenen, Kagmiii.

Statement of the problem. Modern agricultural production is in conditions of growth of anthropo-
genic impact on the environment, accompanied by dissipation of chemical elements. The special role

© Tsekhmistrenko O., 2014.
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belongs to a highly toxic heavy metals [5, 9]. One of them is Cadmium, which penetrates into the body
and inhibits the synthesis of hemoglobin, violates exchange of trace elements, functioning of citric acid
cycle, changes the amino acid composition of proteins [5].

Significant role in maintaining a body constant internal environment belongs to kidneys. They re-
move from blood exchange products, alien substances. Metabolic disorder in the kidneys under the in-
fluence of stress factors leads to disruption of functioning of the whole organism, hormonal disorders, to
a violation of oviposition, reduced egg production and poultry live weight [8].

Important role in the development of pathological processes play: malfunction of the body's antioxi-
dant enzymes, intensification of free radical oxidation of lipids and destructive changes in the cell mem-
brane [1, 7, 9]. Selenium is a natural antioxidant, deficit of which makes cells sensitive to stress. Seleni-
um helps to activate thyroid hormone, increases the concentration of immune bodies, reduces the aller-
gy, along with vitamins A, C, E, is able to block the effect of heavy metals [4, 7]. Lipid peroxidation
was studied by many researchers [1-4, 6-9], but the characteristics of the process in the body and organs
of quails were not studied. Following the above, the goal and objective are to investigate the influence
of organic forms of selenium on lipid peroxidation in the quail kidney with cadmium load.

Materials and Methods. To reach the goal, the model experiment was conducted on quail breed
Pharaoh, who were divided into three groups (50 birds each). Conditions and feeding of birds corre-
sponded the physiological norms [2]. Birds of all groups were fed with standard feed (SF). Quails in the
first group were control. Birds from two experimental age groups got Sel-Plex with feed (0,15 mg/kg
diet ), in addition birds of third group were administered with food cadmium sulfate (CdSO4) in an
amount of 1 % LDs. Birds were decapitated under light ether anesthesia, after that biochemical studies
of kidney extract were performed, starting from 1- to 70-days age with 10-days intervals. Tissue was
crushed in a Potter-Elveheim gomogenatore with Teflon pestle. The obtained fraction was centrifuged
(3000 revs/Min, 10 min). Activity of antioxidant enzymes superoxide dismutase (SOD) and catalase
were determined.

Results. Lipid peroxidation is a process that is constantly happening in the body and is caused by
body fluids contact with dissolved molecular oxygen with carbon easy peroxidated compounds, espe-
cially lipids of biological membranes [7]. An important component of the antioxidant system is superox-
ide dismutase, an enzyme that detoxifies superoxide anion radicals by dismutation and transfer them into
less reactive molecules of hydrogen peroxide and triplet oxygen.

When adding Sel-Plex, there was observed a significant increase in SOD activity in control against
10-, 20-days old quails and at the end of the experiment against 60- and 70-days age by 1,3; 2,7; 3,3 and
by 1,6 times respectively.

Table 1 — Activity of antioxidant enzymes in the quail kidney for cadmium adding Sel-Plex (M + m, n = 5)

Superoxide dismgtase activity, conventional Catalase activity, microkatals per g
units per gram
g Group 1, Group 2 (SF+ Group 3 (SF+ Group 1, Group 3 (SF+
Bird's age, days Controlp(SF) SeEplex) Sel-ple)l()+ CdSO,) controlp(SF) Group 2 (SF+Sel-plex) Sel-ple£+ CdSO,)

1 9,960,18 29,2240,16
10 16,87+0,02 9,14+0,12* 23,06+1,19% 23,61+0,12 20,72+0,99* 27,91+0,58%
20 7,88+0,20 3,55+0,11* 21,671 47 20,82+0,14 17,61+0,31* 20,65+0,78°
30 23,79+6,94 7,944+2.37 14,75+1,53° 21,93+0,82 11,91+2,13* 19,01+0,29%
40 5,5340,17 5,5540,34 1,96+0,04* 16,76+0,09 24,37+2,86* 18,96+1,46
50 33,38+1,33 | 12,70+2,34* 2,47+0,50*2 15,98+0,01 13,44+1,64 15,12+1,50
60 4,77+0,10 14,14+0,78* 15,89+1,97* 12,74+0,63 6,95+0,70* 7,73+0,45*
70 9,29+0,27 13,40+1,71* 15,01+0,73* 22,16+0,12 22,40+0,32 22,34+0,55

Note: the difference is significant with respect to control: the * - p<0,05 and * - against the second group.

In other age groups decrease in activity relative to the control was a significant, which contributes to
the intensification of free-radical processes. Decrease in SOD activity appears likely due to the reduction
of superoxide radicals. Hence it is less need to protect them. [8] On the other hand, early bird life high
level of lipid peroxidation and accumulation of peroxides in the tissues may lead to the inhibition of en-
zyme activity.

Hydrogen peroxide, as a product from the activities of SOD, is an oxidizing agent himself without
being radical. Neutralization of hydrogen peroxide occurs with the participation of catalase, which con-
verts H,O, to H,O. Studies have shown that catalase activity is the highest in the kidneys of 1 day old
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birds and gradually decreases with age in all groups of birds. It increases significantly in the second
group at 40 days of age and in all groups in the 70-day, although not reaching the level of activity in one
day quails [3].

When an organic selenium was added enzyme activity significantly reduced as compared with the
control at 10-, 20-, 30- and 50-day age. In the 40- and 70-day-old quails is observed increase in activity
by 45,4 % and 1,1 % respectively.

When cadmium sulfate was administered in the quails' diet, catalase activity increased somewhat
compared with the control third group quails of 10-, 40-, and 70 days of age. Significant change was
only in 10 -day-old chicks by 18.2 %. Other age groups tended to decrease in enzyme activity in the 30
days of age by 13.3% and 60 -day by 39.3 % (p<0.05). Since catalase is an enzyme that detoxifies hy-
drogen peroxide and is capable of reacting with other hydrogen donors, the reduction of its activity leads
to an increase in the content of active oxygen forms in tissues accompanied by metabolic disturbance
and development of cellular pathology.

Keeping the intensity of free radical processes at the physiological level is controlled by the antioxi-
dant system that includes enzymes, vitamins, natural antioxidants. One of the causes of decreased activi-
ty of SOD is an intracellular inhibition of the products of impaired metabolism. SOD is sensitive to the
toxic metabolites of lipid peroxidation, because the activity of this enzyme in terms of activation of free
radical processes is reduced. Within pathology there are intensifying processes of lipid peroxidation,
increased hydrogen peroxide and the activity of catalase. The increase of catalase activity is associated
with a generated reactive oxygen role in the process of lipid peroxidation, which influenced directly by
the enzyme. Interacting with amino acid polypeptide chain radicals are toxic metabolites that alter the
structure of the protein molecule.

Conclusion. Thus, this study suggests that the intensity of lipid metabolism in quails kidney tissues
depends on exogenous antioxidants and their mechanisms. Consistent and continuous functioning of
these mechanisms ensures the reliability of the organism antioxidant defense. Depletion of one of the
system components can cause a decrease in the content of the other component and a violation of its re-
covery mechanisms.

Age-related differences in quails kidney reactions to impact of exogenous factors in many biochem-
ical parameters are important in the evaluation of their sensitivity to the formation of toxic products of
metabolism. Investigation of lipid abnormalities in the organs of animals when added Sel-Plex in age
aspect is an important element in establishing the nature of changes in the intensity of metabolic reac-
tions, caused by the drug, and the definition of these parameters in animals, provides an opportunity to
influence the physiological state and normalize it.
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IepexucHoe okuciIeHne JTUNHI0B B OPraHu3Me NTHIbI

0.C. LlexmucTpeHKO

HccnenoBana akTHBHOCTb OCHOBHBIX (DePMEHTOB aHTHOKCHUIAHTHOMN 3allUThI — CYNEPOKCHANMCMYTa3bl U KaTalla3bl U COEpiKa-
HHE TPOYKTOB MEPOKCUIAIIMH B TTOYKAX MEPETENOB NP KaJMHEBON Harpy3Ke. Y CTaHOBJIEHO, YTO MOJ BIMSHUEM KaJMusl, Kak 9K30-
TEHHOTO TOKCHKAHTa, B KJIETKAX CUHTE3UPYIOTCSl TOKCHYHbIE TPOIYKThI OOMEHa, COAEPKaHNE KOTOPBIX MHTHOMPYET aHTUOKCHIAHT-
Hble (hepmeHTsI. IIpu ncnonb30BaHNM COeTMHEHUH CelleHa aKTUBU3MPYIOTCS CYNEPOKCHIIMCMYTa3a U KaTasasa, CIoCcOOCTBYIOIIHE
BOCCTAHOBJICHHIO IIPOLIECCOB META0O0IM3Ma B TKaHAX opranu3Ma. [IpoBesieHHOE Hccie[oBaHNe CBHACTENECTBYET O BO3PACTHBIX OTIIH-
YMSX B YYBCTBUTEIBHOCTH MOYEK IIEPEIENioB K K30I€HHBIM TOKCHKAHTAaM M KOPPEKIHM MX BIMsHHS. OCOOCHHO UyBCTBUTEIBHON
NITULA SBIIETCS B KPUTUUECKUE NIEPHOJBI Pa3BUTUSL: Cpasy IOCIIE POMKICHHUS, BO BpeMsl CMEHBI OIIEPEHUs], B IEPUOJ TOPMOHAIIBHOI
TI0JIOBOM TTEPEeCTPOMKY 1 YCTAaHOBKH MHTEHCHBHOI stiexaaku. JlobaBienue ¢ kopmamu nperapatoB CelleHa HUBEIMPYET TOKCHYE-
ckoe BisiHUE KaaMus n JOBOAUT ypOBEHb META00IM3Ma JI0 YPOBHS KOHTPOJIBHOM IPYIIIIBL.

KnroueBble c10Ba: IepoKCHAHOE OKUCIECHNE JIMITHI0B, aHTHOKCHAAHTHAs 3amuTa, nouku, Cenen, Kagmuit.

Haoiiwna 17.03.2014.
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INFLUENCE OF DIFFERENT LEVELS AND SOURCES
OF SELENIUM IN PIGLET MIXED FODDER

ON PRODUCTIVITY AND HEAVY METALS
CONTENT IN THE SLAUGHTER PRODUCTS

AmHaii3 JiTepaTypHHX PKepel CBIAYHUTH NPO JOLUIBHICTh BUKOPUCTAHHS CEJICHOBMICHUX HpenapariB y parioHax TBapHH 3
METOI0 3MEHIIEHHs TpaHchopManii pTyTi, KaaMilo 1 CBUHINIO y mpoAyKuio. Lle mae 3Mory miABUIIUTH IPOAYKTUBHICTE CLIBCH-
KOTOCIOAAPCHKUX TBApUH Ta SIKICTh MPOIYKTiB 3a0010.

VBenenus pizuux pisHis (0,2; 0,3; 0,4 Mr/kr cyxoi pedoBuHH) i [kepen cereHy (ceneHiT Hatpito, Cen-ITnekc) B moBHOpa-
LIOHHUI KOMOIKOpPM MOKa3aB, 110 Haii0inbII eeKTHBHOIO /I MOJIOHSIKY CBUHEI Oyiia opraHiuHa cronyka ceneny. JJogaTko-
BE BBEACHHS il B KOMOIKOPM /ISl JOCSTHEHHS 3arajbHOro BMICTy ceneny Ha piBHi 0,3—0,4 MI/KT cyXxol pe4OBHHH CIPUSLIO 3HH-
JKEHHIO KOHIIeHTparii kanMmiro Ha 29,7-35,1 %, i pryti — Ha 18,8-19,2 % y M’sici. BusiBieHO TCHICHIIIIO O 3HWKCHHS BMICTY
CBHHIIIO Y IPOJYKTaxX 3a00I0 TBapHH JOCIIIHHUX IpyIl. BUKOpUCTaHHS CeleHITy HaTpilo, IOPIBHSHO 3 OPraHiYHOIO CIIOIYKOIO,
Ma€ MEHII TO3UTHBHHH BIUTUB Ha MPOIYKTUBHICTH 1 SIKiCTh M sica CBUHEH.

KunrouoBi ciroBa: cenen, cBUHI, IPOXYKTUBHICTb, KaaMill, CBUHEI[b, PTYTb.

Statement of the problem. Provision of farm animals high productivity and quality of their prod-
ucts depends not only on the valuable and balanced in energy and protein feeding but in mineral matter,
including microelements. Among the microelements Selenium has been of great significance lately, as it
is closely related to the exchange of albumens, fats, carbohydrates, mineral elements, vitamins and the
enormous complex of the enzyme systems [1-2]. Nowadays study of Selenium various properties, its
interconnection with other elements in particular, is being conducted. Thus, the ability of Selenium to
substitute Sulphur in Sulphur containing amino acids and to partly execute functions of vitamin E has
been proved. There is a report, that alongside with vitamins A, E, C and B-carotene it is able to block
heavy metals like Mercury, Lead and Cadmium from getting into organism from the contaminated envi-
ronment [2-3]. Of special significance nowadays is the research of interaction of Selenium with other
microelements, particularly with heavy metals getting into the animals organism with feeds and accumu-
lating in animal products due to connection with elevated technogenic influence on the environment. It
1s known that Selenium is the antagonist of Mercury, Lead and Cadmium [4-6]. But metabolic connec-
tion of selenium and heavy metals has not been studied properly yet.

© Pirova L., 2014.
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Material and methods of research. Therefore the aim of our research was to study the influence of
different levels and sources of Selenium in the rations of fattened young pigs on the productivity and
heavy metals content in the slaughter products. For this purpose a scientific economic experiment was
conducted in the conditions of ,,Pylypchanske” LTD pig farm in Kyiv region. The animals for the exper-
iment were chosen according to the principle of pair analogues taking into account the kind, sex, pedi-
gree, age, live mass, productivity and physiology state.

The experiment was conducted in five groups of young pigs with 10 animals each. In the basic peri-
od animals were fed with the full ration mixed fodder, which included barley, wheat, corn, soy-bean
cake, the experimental animals of all of the groups, with addition of forage yeasts, grass flour, vitamin
mineral premix and mineral additives (salt, forage chalk, dycalcium phosphate). The difference in ani-
mals' feeding was that the control group animals were fed with mixed fodder containing Selenium in the
amount of 0.069 mg/kg of dry matter, and the mixed fodder of 2 experimental animal group was addi-
tionally enriched with Sodium selenite to provide general maintenance of Selenium at the level of
0.2 mg/kg of dry matter. Sel-Plex was injected in fodder of 3, 4 and 5 experimental animal groups in the
amount which required to achieve the level of Selenium in 0.2; 0.3 and 0.4 mg/kg dry matter.

In the process of research we studied the actual amount of the consumed forages, dynamics of living
mass. On the expiry the main period (age of pigs 240 days) we conducted the control slaughter of pigs,
aiming to determine the maintenance of heavy metals in the slaughters.

The analysis of the data on mineral composition testifies that content of Copper, Zinc, Lead and
Mercury in the mixed fodder was within the boundaries of maximally possible level (table 1). The
amount of Cadmium 2.6 times exceeded the norm.

Table 1 — Content of heavy metals in mixed feed of pigs

Mineral elements content, mg/kg
Elements natural forage dry matter MDP, mg/kg

Se 0.060 0.069 1.0
Pb 0.90 1.04 5.0
Cd 1.03 1.19 0.4
Hg 0.03 0.04 0.1
Cu 10.0 11.5 80.0
Zn 70.0 80.6 100.0
Mn 52.0 59.8 -
Fe 90.6 104.3 200.0
Co 0.8 0.92 2.0

Note: hereinafter MDR — the maximum permissible concentration.

Results and discussion. Feeding animals of experimental groups with additionally selenium en-
riched mixed fodder provided increase in average daily live mass increase by 5.8, 6.9, 12.2 and 11.3 %
compared to the animals of control group (table 2).

Table 2 — Dynamics of the live weight of experimental pigs

Group
Indices control experimental
1 2 | 3 | 4 | 5
Live weight of pigs, kg
Top of the basic period 32.0£0.50 31.840.56 31.840.61 31.5+0.64 31.6+0.64
At the end of the experiment 119.4+1.90 124.3+2.42 125.3+2.78 129.6+2.62** 129.04£2.51**
Of daily average live weight, g
For fixed period 583+11.1 617+14.4 623+15.7* 654+14.4++%* 649+14.6%*
Of consumption mixed feed per 5.28 5.05 5.00 4.81 4.83
1 kg increase, feed units

Note: hereinafter *P<0,05; **P<0,01; ***P<0,001 as compared with the control group.

During the basic period of the experiment the animals consuming Sel-Plex with the mixed fodder,
the average daily weight gain considerably exceeded not only the control analogues but piglets, whose
ration contained Sodium selenite. The increase of average daily weight gain in pigs of experimental
groups influenced considerably conversion of forage. Thus, the animals of the experimental groups per 1
kg of live weight gain took 4.7-8.7 % less forage units as compared to the animals of control group.
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Depending on the level and source of Selenium in rations, the contents of heavy metals decreased in
the slaughter products. In particular, the Cadmium concentration decreased by 10.8-35.1 %, in meat and
by 6.9-20.7 % in fat of the experimental pig groups as compared with control (table 3).

Table 3 — Cadmium contents is in the experimental pigs slaughter products of, mg/kg

Group
Index control experimental
1 2 3 4 5
Meat (loin) 0.037+0.0023 0.033+0.0034 0.031+0.0026 0.026+0.0026 * 0.024+0.0029*
Fat 0.157+0.0129 0.153+0.0152 0.149+0.0118 0.142+0.0096 0.141+0.0140
Liver 0.126+0.0069 0.117+0.0042 0.115+0.0032 0.100+0.0055* 0.097+0.0029*
Kidneys 0.220+0.0026 0.209+0.0049 0.207+0.0045 0.178+0.0089* 0.173+0.0112*

Note: hereinafter *P<0.05 as compared with the control group.

The liver of these groups pigs contained 7.1-23.0 % less Cadmium, and 5.0-21.4 % less in kidneys
as compared with the animals of control group.

Applying Selenium containing complexes for feeding young pigs stipulated a tendency decreasing
Lead content in slaughter products of the control group animals (table 4). Thus, the lowest content of
this element was found in meat, viscera and fat of 4™ and 5™ experimental groups animals.

Table 4 — Lead contents is in the experimental pigs slaughter products of, mg/kg

Group
Index control experimental
1 2 3 4 5
Meat (loin) 0.086+0.0049 0.084+0.0052 0.082+0.0042 0.074+0.0056 0.072+0.0054
Fat 0.314+0.0274 0.31240.0209 0.309+0.0208 0.286+0.0057 0.284+0.0078
Liver 0.101+0.0270 0.099+0.0254 0.096+0.0226 0.089+0.0181 0.088+0.0133
Kidneys 0.185+0.0083 0.182+0.0081 0.176+0.0141 0.154+0.0141 0.153+0.0110

Mercury complexes influence negatively on the organisms of animals and people even in their low
concentrations. As one can see from the information of table 5, adding Selenium containing complexes
to the rations provided decrease in Mercury content in meat of pigs of experimental groups by 4.3-19.2
%, in fat — by 5.2-19.1 % compared with the animals of control group.

Table 5 — Mercury contents is in the experimental pigs slaughter products of, mkg/kg

Group
Index Control experimental
1 2 3 4 5
Meat (loin) 2.55+0.128 2.44+0.340 2.34+0.298 2.07+0.100* 2.06+0.120*
Fat 1.86+0.116 1.81+0.077 1.76+0.076 1.66+0.042 1.63+0.064
Liver 5.640.21 5.440.18 5.140.10 4.8+0.16* 4.6+0.12*
Kidneys 6.1£0.22 5.840.23 5.440.34 4.8+0.26* 4.740.32*

Note: hereinafter *P<0.05 as compared with the control group.

The increase in the level of Selenium organic source in rations provided lower contents of Mercury
in the liver of pigs of experimental groups by 8.9-17.9 %, in kidneys — by 11.5-23.0 % as compared to
the control analogues.

Conclusion. Thus, the analysis of the research results proves that organic, and inorganic Selenium, con-
taining complexes in the mixed fodder, positively influences the growth and metabolism. However, the in-
dexes of the animals consuming the mixed fodder with Selenium content at the level of 0.3-0.4 mg/kg of dry
matter and the Sel-Plex as its source, take specific attention. The highest average daily live weight gains and
lowest forage conversion were defined in these pigs. Products obtained from these animals were of better
quality due to lower content of Cadmium, Lead and Mercury in the slaughter products.
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BiinsiHMe pa3IM4YHbIX YPOBHel H MICTOYHHUKOB cejleHa B KOMOMKOpPMe MOJIOIHSIKA CBUHEH HAa NPOM3BOANTEIbHOCTD
M cofiepsKaHMe TSKeJIbIX MeTANI0B B MPOAYKTaX y0osi

JI.B. IIupoBa

AHanu3 IUTepaTypHBIX HCTOYHUKOB CBHIETEIbCTBYET O LEIeCO00Pa3HOCTH UCIIONb30BAHMS CEIEHCOACPIKAIINX MTpenapa-
TOB B pal[lOHaX KUBOTHBIX C LEJbI0 YMEHBIICHUS TpaHC(HOpPMAIMU PTYTH, KaAMHUsl ¥ CBHHIA B MPOAYKIHi0. [loaTomy, st
MOBBILICHUS TPOU3BOJUTEIFHOCTH U KayecTBa MPOAYKTOB y0Os B COCTaB palliOHA MOJOAHSAKA CBUHEH HEOOXOOUMO JOTOIHU-
TEJNBHO BBOJUTH CEJICHCOACPIKAIINE COCTUHEHHS.

Beenenue paznuunbix yposueit (0,2; 0,3; 0,4 Mr/kr cyxoro BeliecTBa) U MUCTOYHHUKOB cejieHa (ceyieHUT Hatpus, Cen-
[Tiekc) B mOJHOpPAIIMOHHBIE KOMOUKOpMA TOKa3all, 4YT0 HanOouee d3PpPEKTUBHBIM JIJIsl MOJIOHSIKA CBHHEH OBLIO OPraHMYEeCKOe
COCIIMHEHHE CelieHa. J[OTOHUTEIFHOE BBEICHUE €T0 B KOMOMKOPM JIJIsl IOCTHXKEHUS OOIIEro COJepKaHUs CeliCHa Ha YPOBHE
0,3 Mr/Kr cyxoro BemiecTBa criocoOCTBOBAJIO CHIDKEHHUIO KOHLEHTpauun kagmus Ha 29,7 (P<0,05), prytu — Ha 18,8 % (P<0,05)
B Msce. BbIsIBIeHA TeHOCHIUS K CHIKECHHUIO COICPKAHUS CBHHLA B IPOIYKTaX y0Os KMBOTHBIX OIBITHBIX Ipymi. Mcnonb3oBa-
HHUE CEJICHUTA HATpPHUs, 10 CPABHEHHIO C OPTaHMYECKUM COEIMHEHHEM, UMEET MEHee MOJI0KUTEIFHOE BIUSHUE HAa IPOU3BOIU-
TEJIbHOCTh M Ka4eCTBO MsiCa CBUHEH.

KinioueBble cioBa: ceneH, CBUHBH, IPOU3BOAUTENBHOCTD, KaJJIMHUM, CBUHELl, PTYTh.
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BIATBOPIOBAJIBHA 3JIATHICTbh CBUHOMATOK
3A BUKOPUCTAHHA ITICJIA BIJVIYYEHHSA ITIOPOCAT
BIOJIOTTYHO AKTHUBHOI'O ITPEITAPATY

BcraHoBineHo, 1110 BBEICHHsS CBHHOMAaTKaM mpemnapary «['moram 1M» na 1-3 1eHb miciisi BifAJTydeHHs TOPOCAT CHpUSIE
BIpOTiAHOMY 301JIBLICHHIO KiJIBKOCTI HOBOHApPOMKEHHX MOPOCAT Ha 1,9 Ta 3MEHIICHHIO MepTBOHapomkeHux Ha 0,4 rojoBw.
3acrocyBaHHS IMpenapaTy MiIBUIIYE 3aIUTiHEHICTh Ha 6,6 %, 3MEHIIye TPUBAIICTh XOJOCTOTO repioxy Ha 17,8 %, a Takox
MMO3UTHUBHO BIUIMBAE Ha 0AraTOILTIIHICTh Ta 3MCHIIYE eMOPIOHAIBHY CMEPTHICTh. TPUBANICTh CYHOPOCHOTO MEPIONY B CBHHO-
MaToOK 000X Tpyn Maiike HE 3MIHIOETBCS. 3HAYHOI PI3HUII Y KHBIi Maci HOBOHApPOJDKEHHX MOPOCST HE BCTAHOBICHO, X0Ya
Maca rHizja Oyia BiporifHo OUIBIIOI0 y DOCTIHIN IpyIi HOPIBHSIHO 3 KOHTPOJIEM Ha 2,0 KT.

KirouoBi ciioBa: cBHHOMATKA, BEJIMKOILTITHICTh, 0araToIUIiIHICTh, 3aIUTiIHEHICTh, TOPOCsTa, «[mrotam 1 M».

IMocTanoBka mpo6JieMu. Y CBUHAPCTBI, 5K 1 B IHIINUX TaTy3sX, OB’ S3aHMUX 13 PO3BEICHHSIM TBapUH,
0COOIMBE 3HAYCHHS BIIBOAWTHCS IMIIBHUINECHHIO MPOAYKTHBHOCTI MATOYHOTO IIOTOJIB’S Ta I1HTCH-
cuikarii mporeciB BiATBOPEHHS.

e lepemera B.I., Menunncoka O.C., 2014.
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B ymMoBax CBHHOKOMILIEKCIB 010JIOT14HI OCOOJHMBOCTI BiATBOPHOI (D)YHKIII CBUHOMATOK peai3y-
IOTHCSl HE MOBHICTIO. BBaXkaioTh, 10 1€ COPUYMHEHO MOPYIIEHHSIM TEXHOJOTI] BiATy4YeHHS MOPOCST,
HEJOCTaTHBOIO KiNBKICTIO BiTaMiHiB y KOpPMi TBapuH, BiICYyTHICTIO MOLIIOHY, MiJBUIICHHSAM TeMIIEpa-
TypH HaBKOJHMIITHBOTO cepeioBuUIa (0coOMMBO B JiTHIN mepioxn). 1li YWHHUKK 3yMOBIIOIOTH MOPY-
MIEHHS TOPMOHAJILHOTO (OHY B OpraHi3Mi CBHHOMATOK, IO MPHU3BOIAUTEH 10 3HWKEHHS 1X BIATBO-
proBasibHOI 3maTHOCTI [3].

Kopexirist BiITBOPIOBABHOT 3MaTHOCTI CBUHOMATOK MOJXKJIMBA 32 BHKOPUCTAHHS CydacHUX 0io-
TEXHOJIOTIYHUX CITOCO0IB. 3 METOI0 BiJHOBICHHS PEHIPOMYKTHBHOTO ITUKJIY Ta CTHMYJIAII MPOSBY
CTaTeBOI OXOTH 1 OBYJIALil Y CBUHOMATOK MicC]A BiJJIyYCHHS MOPOCST BUKOPUCTOBYIOTH 0O10TEXHO-
JIOTIYHI CIMOCOOW CTHMYJIAILII IX BiATBOPIOBAIbHOI 3/IaTHOCTI, 3aCTOCOBYIOUH BiTaMiHU, aHTUOKCH-
JTaHTH, 010JIOTIYHO aKTHUBHI PEYOBHHHU Ta TOPMOHAIBHI mpemapatu [3, 5, 6, 8]. OmgHak, 6arato 3 ux
cnoco0iB € ManoeeKTUBHUMH, 3yMOBIIIOIOTh CTPECOBY CHTYalil0 Ta MOTPeOYIOTh 3HAYHHUX (iHAH-
COBHX 3aTpar.

3 ormsAmy Ha 1€, po3poOJICHHS HOBUX, YIOCKOHAIICHHS ICHYIOUHX Ta MEMICBITUX O10TEXHOJOTTIHIX
C1oco0iB peryisiii BiITBOPHOI (YHKII CBUHOMATOK 3aJIMINAE€THCS OJHUM 13 aKTyaJbHUX HaIpsIMiB
HAYKOBHX JIOCIiPKEHB, 10 € HEOOXiTHOI0 YMOBOIO Y BUPOOHMIITBI IPOAYKLIi CBUHUHH.

AHaJi3 ocTaHHiX AocaimkeHb i myoOJdikanidi. OgHUM 13 HaANpsAMIB YIpPaBIiHHS BiATBOPHOIO
(DYHKIIIEI0 CaMOK € BUKOPUCTaHHS O10JI0TYHO aKTHMBHHUX IpelapaTiB HEHPOTPOIHO-METa00IYHOT Jil
B Pi3HI mepiogu penpoayKTHBHOTO LuKIy. [IpoBeaeHo psnx mochikeHb MIOAO BIUIUBY NpemnapaTy
«[moram 1M» Ha BiITBOpIOBaJbHY 3[aTHICTh CBUHOMATOK 332 BUKOPUCTaHHS HOTO MPU IITyYHOMY
ociMeHiHHI. Bysio BcTaHOBIICHO, 110 3r0I0BYBaHHS CBHHOMATKaM Mpenapary Ha 1-3-i 1eHb CTaTeBOro
[IUKITY BipOTiAHO 30LIbIIY€ iX 0araTOIUIiIHICTh Ta BEIMKOILTIHICTG [1, 2, 7].

Binomo, mo micis BiIy4eHHS HOPOCAT CBUHOMATKH MPUXOASTH y CTAaTEBY OXOTY B CEPEIHBOMY
gepe3 5 ai0. BomHowyac TpHBAIICTE XOJIOCTOTO Tepiomy Moxke KonuBatucs Bif 3 mo 40 i Oumemre mio [4].
IIIBuaKe BiHOBJIEHHS CTATEBOI'0 LIUKIY 3yMOBJICHE NEPEKIIOUEHHIM JaKTalliiHOI JOMIHAHTH Ha CTa-
TeBy. YHAaCIiIOK IBOTO TiMoTajaMmyc 301IbIIye YacTOTY CEKpelii pUIi3UHT-TOPMOHY, L0 CTUMYJIIOE
CUHTE3 Ta BUAUICHHS i3 rinodi3a B KpoB (oMiKyJiHy Ta JIOTPOIiHY, 1 MOYWHAETECS (oiKysipHa ¢a3a
CTaTeBOro ILMKIy. TeopeTHyHe MIiAIPYHTA 3acCTOCYBaHHs IpenapaTy oOApasy Iicis MiJCUCHOIO
nepioAy MoJsrae B TOMY, IO OilojioridyHa nis HOro CKJIAaIHUKIB MPOSABISETHCA y (YHKIIOHAIHHO
HaNpy:KeHUH nepiof rinoTagamMo-TinogizapHo-s1€4HIKOBOI OCi.

MeTto10 NOCTiKeHb OyJI0 BUBYEHHS BIUIMBY HEHPOTPOIHO-MeTabouHOro npernapary «lmoram 1M»,
BBEJCHOTO CBMHOMATKAaM OJIpa3y IicIs BiITy4eHHS MOPOCST, Ha X BiITBOPIOBAILHY 31IaTHICTb.

Marepian i meToguka nocaimkenHs. JocnigkeHHs NIpOBOAWIN y BECHAHO-TITHIN mepion 2013
poky B ymoBax [IAT «Arpokombinat Kanura» bpoBapcbkoro pationy KuiBchkoi o06iacTi Ha CBHHO-
MaTKax BEJIUKOi 017101 TOPOIH.

VYuponosx 30 aniB Oyno copmMoBaHo ABi rpynu cBuHOMaToK 1o 30 romiB y KoxHid. ['pynu ¢op-
MYBaJi 31 CBHHOMATOK 3a IPUHIUIIOM IPyI-aHAJIOTIB 3a MOPOI0I0, )KUBOIO Macoto (205-212 kr micins
npyroro omopocy (n=15) ta 236-240 Kxr — micis TPEeThOro), CEPETHHOI0 BrOJOBAHICTIO Ta TIOMEPEI-
HBOIO OaratoruianicTio. IlincucHuiil nepiox Tpusas 28 auiB. [licis BiIIydeHHS KOHTPOJIBHUX Ta J0-
CJIIIHUX CBUHOMATOK YTPUMYBAJIXA B OTHOMY NPUMIIIEHHI B OKpEMHUX CTaHKax 1o 15 TBapwuH.

lonmimro cBHHOMATOK 3MiMicHIOBaIM nBidi Ha H00y: BpaHii 3 9.00 mo 9.30 Ta BBeuepi 3 15.00 mo
15.30. TBapuH TOMyBaINd TOBHOIIIHHUM KOMOIKOPMOM BJIACHOT'O BUPOOHUIITBA B PIIKOMY CTaHi, KM
BUTOTOBIISUIM 3a cnemiansHuM penentom CK-1. Y mepion Bia Biuly4eHHS A0 cTaTeBOi 0XOTH A000OBa
HOpMa Cyxoro kKoMmOikopMmy craHoBmia 3—4 kr. Y mepmri 60 THIB TOPOCHOCTI Ha OJHY TOJOBY 3T0J0-
ByBa)m 2,5 kT, 3 60 1o 85 — 3 kT, 3 85 mo 111 — 3,5 xr xoM0OikopMy Ha 700y. 3a TpH IHI O OTIOPOCY
no0oBe JaBaHHS KOMOIKOpMY 3MEHILIYBaiu 10 2,3 Kr. Y mepiiuii AeHb ONOPOCY AaBajid JIUILIE BOLY.
Bix 2 mo 10 gust micns onopocy A000BY AaBaHKY KOMOIKOpMY MOCTYNOBO 30iburyBanu Big 1,5 kr 10
5-6 xr.

CBHHOMATKaM IOCIHiAHOI rpynu Ha 1—3-# AeHb micis BiJUTydeHHS MOPOCAT BpaHIl iHAMBIAyaTbHO
y BHUIISIII KOPMOBHX KyIbOK 3rogoByBamu «[moram 1M» B nmo3i 20 mi, koHTponbHOi — 20 mu
(}1310JIOrYHOIO PO3YHHY.

CamoK y cTaTeBiif 0XOTi pO3MIIAIM B 1HAWBIAyaTbHI CTAHKHA Ta OCIMEHSIN PO30aBIICHOIO CIIEp-
MOIO0 11Biui Ha 100y 3 iHTepBanoM 18 roguH. CynopocHicTs Bu3Havyanu uepe3 30 IHIB yIbTpa3ByKOBUM
npunaaoMm Multiscan pipmu MS SCHIPPERS.
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Pe3yabTaTu AociaigikeHb Ta ix o0roBopeHHs. IIpoananmizyBaBmm OTpHMaHI JaHi, BCTAHOBHIIH,
10 3aIUTITHEHICTh Y 000X rpymnax 0yia BUCOKOIO (KOHTposb — 86,7 %, mochin — 93,3 %). Bognodac y
JOCHiAHINA Tpymi BoHa Oyna BUIIOO Ha 6,6 %, HiX y KOHTPOJbHIH. ¥ CBUHOMATOK NOCHiAHOI Ipynu
KUBUX HOBOHAPOKEHUX MOPOCST Yy THi3A1 Oyio BiporigHo Oinbmie Ha 1,9 royioBu, a MepTBOHAPOIKE-
HUX —MeHie Ha 0,4 ToJI0oBH, HIXK Y KOHTpO:i (Tadm. 1).

Tabnuus 1- XapakTepucTHKa HOBOHAPOIKEHUX MOPOCAT Y CBHHOMATOK

I'pynu
Ioxazuuk KOHTPOJIbHA JIOCITiTHA
n M+m n M+m

HosonapomxkeHi nmopocsita, roi. 319 12,3+0,53 386 13,8+0,51*
I3 HUX mOPOCHT, TOI.: KUBUX 302 11,6+0,46 378 13,5+0,43%*
MEPTBOHAPOHKEHUX 17 0,7+0,07 8 0,340,08***
JKuBa maca nopocsrt, Kr 302 1,2+0,01 378 1,2+0,02
Maca rHi31a HOBOHAPOIKCHHX, KT 26 13,9+0,53 28 16,5£0,51***

Mpumitka: *p < 0,05; **p <0,01; ***p < 0,001 mOpiBHSHO 3 KOHTPOJIEM.

OTxe, 3aCTOCYBaHHS Ipenapary 3a 3anpolOHOBAHOIO CXEMOIO CTIPHsIE€ 301IbIICHHIO 3aTUTiAHEHOCTI 1
Ma€ MO3UTUBHHUI BILUIUB Ha 0araToIUIiHICTh, @ TAKOX 3MEHIIYE eMOPIOHAIbLHY CMEPTHICTb.

3Ha4yHUX BIAMIHHOCTEH 3a KMBOIO Macol HOBOHAPOKEHUX MOPOCAT HE BUABIECHO, TUM YacCOM Maca
THi3a y AOCHiAHI{ rpymi Oyia BiporigHo Oinbina Ha 2,6 KT MOpiBHSHO 3 KOHTposieM. Lle 3yMoBeHO 5K
O1JIBIIIOI0 KIBKICTIO MOPOCAT y THI3MI, TaK 1 ACSIKOI0, B MEXaX MOXUOKH, IepeBaror iX KMBOI Macu Ha
1,7 % (20 1).

XonocTHi mepion y JOCHigHUX TBapuH OyB Ha 17,8 % KOpOTIIMM MOPIBHSHO 3 KOHTPOJIBLHHUMHU
(Tadm. 2).

Tabnuis 2 — BinTBoproBajibHa 31aTHICTh MiIOCTITHUX CBHHOMATOK

T'pynu
[Toka3uuk KOHTPOJIbHA JociiHa
n'! M+m n'! M+m
Bceboro cBuHOMaTOK 30 - 30 -
XoJoctuii mepio, AH. 30 5,240,2 30 4,540,1
CymopocHuii iepion, IH. 26 116,1+0,6 28 116,3+0,26
E‘;}‘;‘;;Tgigggffg Zojﬁ;“{fgf“"‘ HHO MaH 22/84.6 12,6+0.46 25/89.3 14,2+0.47
YKuBa maca nopocst 6inbie 1 Kr, KT 272/85,3 1,2+0,01 339/87,8 1,340,017 %*%*
JKuga maca nopocst mMeHiue 1 kr, kr 30/9,4 0,7+0,02 39/10,1 0,8+0,02 ***

Ipumirka: **#p < 0,001 HOPIBHAHO 3 KOHTPOIEM; n' — ro/%.

TpuBaNiCTh CYIIOPOCHOTO TIEPiIOAY B CBHHOMATOK 000X TpyIl Oyjia Maiike OJHAKOBOIO.

CBuHI BiApI3HAIOTHCA BiJ] IHIINX CLTBCHKOTOCHOAAPCHKUX TBAPHH BUCOKOIO TTOII0UicTIO. KibKicTh
CBHHOMATOK, 110 Manu B THi3Ai 10 1 Ginblie mopocsT, XapaKTepu3ye BIUIMB Pi3HUX YHHHHKIB Ha pe-
aizaiiro 010J0r1YHOro MOTeHINany. BUKOPUCTaHHS MpemapaTy CIpHsiIo 30UIbIICHHIO Ha 5,3 % BimHOC-
HO1 KUTBKOCTI CBUHOMATOK, SIKI MaJH B THi3Al Oinbmr sk 10 >kuBHX mopocsaT. BomHodac mopocsT y HUX
Oy10 Ginbire Ha 1,6 TOJIOBU MOPIBHSIHO 3 KOHTPOJIEM.

Ha cBrHOKOMIUTIEKCAX BUKOPHUCTOBYIOTH MOHATTS «IUJIOBI MOpOcATa». [{e HOBOHAPOIKEHI OPOCHTA,
SIKI MArOTh *KUBY Macy 1 Kr i O6ibiie. BimHOCHA KUTBKICTh TaKUX MOPOCAT Y CBUHOMATOK JOCTITHOI TPy-
A TIepeBaXkajia KOHTPOJIb Ha 2,5 %. Y MOCHiAHIA TpyIi TOPOCST, SAKi MaJIM XKUBY Macy MEHII K 1 KT,
Takox Oyno Oinbmie Ha 0,7 %, HiX y KOHTpoJdi. BogHouac ix jxuBa Maca BipOrigHO mepeBaxkaia KOH-
TponbHUX Ha 8,3 Ta 14,3 % BinmoBiaHO.

Y KOHTPOIBHIN TPyIli CBUHOMATOK, ITI0 MaJId y MPHILIOJNI JIUIIE KUBUX MOPOCAT, OyJI0 OLIbINe Ha
7,6 %, HI’) caMOK, SIKi MaJli TaKOXX MEPTBOHAPOLKCHUX. BoHOYAC y JOCTITHUX TPyMax TaKUX TBapHH
Oyno Oinbine Ha 71,4 % (Tabdm. 3).
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Tabmu 3 — KinbkicTh CBHHOMATOK 3 (KHBHMH Ta MePTBOHAPOXKEHUMH MOPOCATAMH

I'pyna
TToxa3uuk KOHTPOJIbHA JIOCITIIHA
n Mzm n Mzm
Bcboro cBmHOMaTOK 26 100% 28 100%
CBHMHOMATKH 3 )KUBUMHM HOpOCsiTaMu, % 14 53,8+19,6 24 85,7+12,01
CBHHOMATKH 3 MEPTBOHAPOPKEHUMH ITopocsiTaMu, % 12 46,2+20,4 4 14,3+18,8

[NopiBHANBHUI aHAaJ3 CBIMYUTH, U0 Y JOCIIiIHINA TPy CBUHOMATOK JIMIIIE 3 )KUBUMH MOPOCSTaMU OyJI0
oimerre Ha 31,9 % 1 Ha TaKy caMy BITHOCHY KUTBKICTb MEHIIIE CAMOK, SIKi MaJIA Y TIPUTIION] MEPTBUX.

BucnoBku. 1. Beenenns ceuHomatkaM npenapaty «[mroram 1M» Ha 1-3 meHb micist BiITydYeHHS
MTOPOCST CIIPHUSIE BipOTiTHOMY 301IBIIICHHIO KITHKOCTI HOBOHAPOHKEHHUX IMOPOCST Ha 1,9 Ta 3MECHIIICHHIO
MepTBOHapoakeHuX Ha 0,4 ronoBu.

2. Ilpemapar crnpuse IMABHINCHHIO 3aIUTiTHEHOCTI TBapuH Ha 6,6 % Ta 3MCHIICHHIO XOJIOCTOTO
nepiony Ha 17,8 %.
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BocnpoussogurebHasi CIIOCOOHOCTH CBHHOMATOK IPH HCIOJbL30BAHUHU 10C/IE 0THEMA MOPOCAT OHMOJOTHYECKH aK-
THBHOIO Npenapara

B.U. llepemera, O.C. MeHYHHCKAs

YcraHOBIIEHO, YTO BBE/ICHNE CBUHOMATKaM Ipemnapara « [moram 1M », Ha 1-3 1eHb mocie oTbeMa IopoCsT, CHOCOOCTBY-
€T I0OCTOBEPHOMY YBEIMYEHHUIO KOJUYECTBA HOBOPOXKACHHBIX OPOCAT Ha 1,9 U yMeHbllIeHHe MEepTBOPOXIeHHbIX Ha 0,4 roo-
Bbl. [Ipenapar BbI3BIBAET TEHAEHLUIO K MOBBIIIEHHUIO OMJIOAOTBOPSIEMOCTH Ha 6,6 % 1 yMeHbIIEHHE NMPOJOIKUTEIBHOCTH XO-
nocroro nepuoja Ha 17,8 %. IIpogomkUTEeIbHOCTE CYIIOPOCHOTO IIepHOAa Y CBUHOMATOK 00enX IpymIl ObUIa IOYTH OAUHAKO-
Boii. [IpuMeHeHne mpemnapaTa MONOKHUTEIBHO BIMSACT HA MHOTOILUIOJHE, a TAKXKE YMEHBIICHHE SMOPHOHAIBHONH CMEPTHOCTH.
3HAUUTENPHON Pa3HUIIBI B )KMBOU Macce HOBOPOXKIEHHBIX TIOPOCAT HE YCTAHOBIIEHO, B TO JKE€ BPEMsI Macca rHe3zia Obljia A0CTO-
BEpHO OOJIbIIE B ONBITHON TPYIIIE IT0 CPABHEHUIO ¢ KOHTPOJIEM Ha 2,0 KT .

KnroueBble c10Ba: CBUHOMATKA, KPYITHOIJIOANE, MHOTOIIIIOAHE, OMJIO0TBOPAEMOCTb, TopocsTa, «['motam 1M».

Haoiiwna 17.03.2014.

82



TexHOAOTIA BUPOOHUITTBA 1 ITepepoOKH IpoAyKil TBapuHHNIITBa, Nel’2014

YK 636.4.082.454:615.36

BE3BEPXA JI.M., acmipanTka

HIEPEMETA B.IL., 1-p c.-T. HayK

Hayionanenuii ynigepcumem 6iopecypcie i npupoooxopucmyeanus Ykpainu
sheremetavi @ukr.net

OBMIHHI ITPOIIECU B OPTAHI3MI CBUHOMATOK
3A BUKOPUCTAHHS ITIPENAPATY HEHPOTPOIIHOI METABOJITYHOI JI1IT

BBenenHs cBUHOMAaTKaM BEIHKOi OL101 MOPOAM MiJ Yac MITYYHOro OCIMEHiHHs 0i0JOriYHO aKTHBHOTO Hperapary Heifpo-
TponHo-MeTaboiuHoi il «['moram 1M» Brponosxk 1-3 aHst crareBoro mukiay B m03i 20 mi inTeHcH]ikye OLTKOBHH, Byrie-
BOJHHUII Ta EHEPreTUYHUH OOMIHHM, IO CYNPOBOMKYETHCS BIPOTiMHUM 301IBIICHHSIM MOKa3HUKIB BiATBOPIOBAJIBHOI 3[AaTHOCTI
cBUHOMATOK. PiBeHb 3arutinHeHocTi miaBunmscs Ha 13,3 %, 3aranbHa KigbpkicTs nopocst Ha 10,3 % (1,2 roi.), 3 HUX )KUBHX HA
12,6 % (1,4 roi.), KpynHOILTIAHICTE HA 5,4 %, a TaKOXK NMPOQIIAKTyBaI0 eMOPiOHAIBHY CMEPTHICTH, PO IO CBIIYNTH 3HIDKEH-
Hs Ha 25 % KITBKOCTI MEPTBOHAPOHKEHUX ITIOPOCT.

Kuruosi ciioBa: cBuHOMaTKa, mpenapat «['moram 1M», 3ammiTHeHICTh, KPYMTHOIUTIAHICTh, 0araToILTiAHICTh, TIIFOK03a,
O1JIOK, CeYOBUHA, KPEaTHUHIH, XOJIECTEPOIL.

MocTranoBka npodJaemu. J[71s1 miABHUIIEHHS BiATBOPIOBAJIBHOI 31aTHOCTI CBUHOMATOK PO3pOOJIEHi 1
3ampOIIOHOBAHI PI3HOMAaHITHI 010TEXHOJIOTIYHI CIIOCOOH MTYYHOTO PETYIIOBAaHHS Ta CTUMYJIAII iX pe-
npoaykTuBHOI yHKIlii. Cepen HUX HAHOUIBII CTAOIIBHI Pe3y/IbTaTH OTPUMYBAJIU ITiJl YaC BUKOPHUCTAH-
HSl TOHaJOTPOITHUX TOPMOHIB, MIpenapaTiB MPOrecTEPony 1 mpocTarnanauHiB [1-3]. Ane iX, K npaBuio,
BHKOPHCTOBYIOTh Ha HEBEJIMKOMY TIOTOJIIB’1 TBAPHH, BOHH € JOCHTH JOPOTOBAPTICHUMH, 1X iH EKTYIOTH,
[0 CTBOPIOIOE JOJATKOBI 3aTpaTH Mpalli Ta 4acy, a TaKoXK TpHUBaje iX BUKOPUCTAaHHS MOKE MaTH Hera-
TUBHHH BIUIUB Ha CTaTEBY CUCTEMY Ta OpTaHi3M caMku B uizomy [10].

AHaji3 ocTaHHIX HocailkeHb i myOuaikamiid. AKTHBIi3aIisl TimOTalaMO-Timogi3apHO-IEYHUKOBOL
0Ci B Oprafi3Mi caMOK B Pi3Hi Iepioan PENPOIYKTHBHOTO UKy MOXKE CIPHUATH IiABHIIICHHIO BiTBO-
PIOBAIBHOI 37aTHOCTI CBHHOMAaTOK. Ha miArpyHTI Ii€i TEOpeTWYHOi TIMOTe3W PO3pOOIISIETHCS HOBHUI
HanpsM CTUMYJISLIi BiATBOPIOBANBHOI 34aTHOCTI TBAPHH, B OCHOBI SKOTO 3aKIaJCHO BHKOPUCTAHHS
mpenapaTie MeTaboJIiYHOT HEHPOTPOMHOT Ail, sKi, iHTeHCH(IKYIOY OOMIHHI MpPOLIECH B HEPBOBIM TKa-
HUHI y MepioJ] akTUBHOIO (DYHKI[IOHYBaHHS CTaTE€BOI CHCTEMH, CIIPUSAIOTH OBYJIALIT Ta IpoIecaM IMPH-
XKUBJICHHS eMOPiOHIB y MaTIi caMoK [4-7].

Jns po3poOku epeKTUBHUX CXeM BUKOPUCTAHHs Oi0JIOTiYHO aKTUBHHUX MpenapariB HEHPOTPOITHOI
MeTaboMuHOl M1ii BaXJIMBUM € BH3HAYCHHS MOP(OQYHKI[IOHATBHUX Ta 010XIMIYHUX 3MiH B OpraHi3mi
caMoK micis ix BBeAeHHS. KpiM Toro, peryiroBaHHS BiJTBOPIOBAJBHOI 3JaTHOCTI CaMOK Ha OCHOBI
BUKOPHUCTAHHS O10JIOTIYHUX TECTIB, CIPSIMOBAaHUX Ha BUBUCHHS B3a€MO3B’ 53Ky MK IpolLecaMu 0OMiHY
PCYOBHH 1 BIATBOPHOIO (YHKIIEI, MAlOTh Ba)KJIMBE MPAKTHYHE 3HAYCHHA. Yci MopdodyHKIIOHATIBHI
3MiHH, 0 BiJOYBAaIOTHCS B OpraHi3Mi TBapHH, MO3HAYAIOTHCSA Ha O10XIMIYHOMY CKJIami KpoBi. AHai3
010XIMIYHHX ITOKa3HWKIB KpOBI [1a€ MOJKJIMBICTH 3pOOMTH BHCHOBOK BIIHOCHO TMpPOIECIB, SKi
BiIOYBAIOTHCS B OPTaHi3Mi TBAPHH Ta BU3HAYHNTH IHTCHCHBHICTH 1X mepediry [8].

Merta i 3aBIaHHS J0CTiTKeHHsI. METOI0 TOCHiKeHb OYyJI0 BCTAHOBJICHHS BIUIMBY 3T0JI0BYBaHHS
CBHHOMATKaM IpernapaTy MeTa0odiuHo-HeHpoTpomnHoi aii "[moram 1M" y niepio IITy4HOTO OCIMEHIH-
HS1 Ha MeTa0oNiyHui Mpodijb KPOBi Ta HA MMOKA3HUKH iX BiATBOPIOBAJIBLHOI 3aTHOCTI.

Marepiaau i meronuka aociaimkenHsi. Jlocminx mpoBommwmu Ha IIAT "Arpokomb6Ginar "Kanmra"
cmt Kamuta, BpoBapcekoro paiiony KuiBchkoi o0OmacTi Ha cBMHOMAaTKax BenuKkoi 0inoi moponu. [lepen
LITyYHAM OCIMEHIHHSIM CBUHOMATOK yTPUMYBaJIH B IpyNoBux craHkax no 10—15 ron. CBuHOMATOK y cTa-
TEBii OXOTIi BiIOMpaIK 332 JOIIOMOTOI0 KHypa-IIpoOHMKA /1Ba pa3u Ha 100y. BHOpaHuX CBUHOMATOK PO3-
MIITyBaJH B IHAWBIAyaATbHUX CTAaHKAX 1 BiUi 3 MPOMIKKOM y 18 TOIUH MITYYHO OCIMEHSIIN PO30aBIICHOIO
CIIEepMOI0. 3a MPUHLIUIIOM TPyH-aHaIoriB 0yJ10 chOpMOBaHO 2 TPpyNHU TBAPUH: KOHTPOJIBbHY 1 TOCHIAHY.

CBUHOMATKaM JOCIITHOI TPyIH 3roJoByBaiu mpemnapat «I moram 1M» y mo3i 20 M Ha 1-3 1eHb
CTaTEBOTO IHKITY, A00 TPpWUYi MOYMHAIOYH 3 HACTYITHOTO ITHS IICJISI TIEPIIOTO OCiMeHIHH. KOHTpoIbHIM
TtBapuHaM — 20 M1 ¢i3i0J0T1YHOTO PO3UMHY.

KpoB nst maGopaTopHHX AOCTiIKEHb BiAOHpad 3 OYHOTO CHHYyCa CBMHOMATOK JIBa pa3u — Ha 4
Ta 7 JHI CTATEBOTO IMUKITY (IPYTUil Ta YSTBESPTHHA ICHD IMICIIA 3aKiHUEHHS 3T0J0BYBaHHS TIperaparty) [9].

© Bessepxa JI.M., Illepemera B.1., 2014,
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Bigbip mpo6 kpoBi MPOBOIWIM BpaHIll A0 TOMIBII TBapWH. Bim KOXXKHOI CBHHOMATKH BifiOpamu Imo
20 MJ1 KpOBI.

BusHaueHHs KOHLEHTpaUii TOCTiIKyBaHHX METa0OMNITIB Yy CHPOBATLi KPOBI CaMOK MPOBOAWIM Ha
bioximigaHoMy aHamizaTopi Sinnova BS3000P, 3 BUKOpPHCTaHHSIM BiIMOBITHAX METOIHUK 3alPOTIOHOBA-
HUX pipmoro RANDOX.

[loka3HuKM BiATBOPIOBAIBHOI 3JaTHOCTI PO3PaxOBYBAIM 3TiTHO 3 JAaHUMH, OTPUMAaHUMH Yy I ATH
HayKOBO-BHPOOHUYMX JTOCITIIaX, MPOBEACHUX y Pi3HI MOPU POKY, B SIKUX ITiITOCIITHAM TBAPHHAM 3TO-
JOBYBAJIH IIpenapar 3riJJHO 3 IPEICTABICHOK CXEMOIO.

Pe3yabraTu gocaizxens Ta ix odroBopennsi. Ha 4-ii nenn crareBoro nukiy abo X Ha Ipyruid AeHb
Ticysl 3aKiHUYSHHS! BUKOPHCTAaHHS Mpenapary BMICT 3arajbHOr0O OlIka B KOHTPOJIBHIN 1 TOCHIJHINA rpymnax
OyB Maibke OJHAKOBHUM 1 3HAXOAMBCS Ha BepxHii (iziomoriuniii Mexi. Ha 7-if meHb cTareBOro MUKITY
piBeHB 3aranbHOro OifKa y TBapHH HOCHiAHOL rpynu OyB BUIMA Ha 3,1 %, HiXK y KOHTpomi (Tadm. 1).
Y AocnigHUX CBUHOMATOK Ha 7-i JIEHb BMICT 3araJibHOT0 OUTKa B KpoBi 30utbinmBes Ha 1,27 1 (1,4 %), a B
KOHTPOJTI HaBIaKky — 3MeHIuBCs Ha 1,28 1/1 (1,4 %).

Tabmig 1 — BioxiMiuHi oka3sHUKH KPOBi MiAI0CTAHUX CBUHOMATOK 32 BUKOPUCTaHHs npenapaty «[iiotam 1M», M+m, n=4

I'pyna
HoxasHuk _ KOHTPOJIbHA _ _ JIOCHiJHA _
Ha 4-#1 1eHb Ha 7-# eHb Ha 4-i 1eHb Ha 7-# 1eHb
CTaTEBOTO IUKITY CTaTEBOTO IHKITY CTaTEBOTO IHKITY CTaTEBOTO IHKITY

3aranpHui OLJIOK, I/1 87,8+2,86 86,5+2,02 88,0+7,82 89,3+1,70
Anp0yMiH, T/1 41,5+1,58 43,742 .83 44,3+0,43 42,8+1,42
I'1mox03a, MMOJIB/JT 3,3+0,44 2,940,15 4,3+0,44 3,5+0,39
Xouecteposi, MMOJIB/JI 2,2+0,16 1,9+0,09 2,1+0,10 2,240,15
CeuoBHHA, MMOJIB/JI 3,2+0,35 3,3+0,73 5,010,711 5,0+0,84
Kpearunin, MMoJIb/1 372,7+£31,43 456,6+128,79 462,2+114,42 468,4+60,76

Ipumirka: 'p<0,05 — TOPIBHSHO 3 KOHTPOJIEM.

PiBens anpOyMmiHIB Ha 4-f JICeHH CTaTEBOTO ITUKITY OyB Ha 6,4 % BHUIMUN Yy CaMOK JOCIAHOI TPYyIIH,
MOPIBHSIHO 3 KOHTPOJIEM 1 TAaKOK 3HAXOJUBCS Y BEpXHii Mexi ¢izionoriunoi Hopmu. Ha 7-i nens crate-
BOT'0 LMKJTY Pi3HHUILA MiX TpyNaMH 3a iX BMicTOM Oyja B Mexkax nmoxuOku. KoHneHTpanis anp0yMiHiB y
KpPOBI KOHTPOJIHHUX CBHHOMATOK 301TbIIyeThes HA 2,25 1/71 (5,1 %), a y JOCTHIIHUX — 3MEHITYETHCS HA
1,51/n (3,4 %).

[ligBunieHHs BMiCTy anbOyMiHIB, OYCBHIHO, OB’ SI3aHE 3 MiABUINECHHSAM (PYHKIIOHAIBHOI aKTHB-
HOCTI TeMaToIuTIB Ta 31 301IbImeHAsSM BMicTy ecTporeHis (0,12+0,006 — kouTponpHa rpyma; 0,130,006
— JOCIHiJIHA TPpyIa), OCKUIbKH, albOyMiIHH € HOCIsIMH ocTaHHIX. Lle miaTBepmKye KOe]illieHT KOpesiii
MK BMICTOM albOyMiHIB Ta €CTPOTeHIB y KPOBI CBHHOMATOK, SIKWH Ha 4-U €Hb CTaTeBOro LUKy OyB
MO3UTHBHO MOMipHOTO cTyneHs r =0,653.

ToOT0 MOpIBHAIIBHUI aHANI3 1 JUHAMIKA KOHIICHTpAIIii 3arajbHOr0 OTKa Ta adbOyMiHIB CBITIHUTE PO
TEHICHITIIO iHTeHCH(IKaITi O1TKOBOT0 0OMiHY 3a BBEIEHH CBUHOMAaTKaM Tipernapary «l mroram 1M».

Y KOHTPOJBHUX 1 TOCTIHUX CBHHOMATOK Ha 7-W JIEHh 3MCHIIYETHCS BMICT TIFOKO3H, MOPIBHSHO 3
4-M mHEM CTaTeBOro IMUKIY. [Ipw 1IbOMYy BMICT TJIFOKO3W Y TBApHUH JOCIITHOI TPYIH B I1i THI CTATEBOTO
IIAKITY TIepeBakaB KOHTPoIb Ha 22,9 Ta 16,3 %. OTxe, npenapar CTUMYJIIOBaB Y CBHHOMATOK OiJTBITION0
MIpOI0 TPOIECH TIIOKOTEHOII3Y 1, MOXIJIMBO, TIIFOKOHEOTEHOJI3y, BTpayaroyd aKyMyJIbOBaHi 3amacu
€Heprii B opraismi.

Otrxe, MK 4-M Ta 7-M THEM CTaTEBOTO IUKIIY Y CBHHOMATOK, SKHUX OCIMEHWIIH, 30UTBIIYIOTHCS
EHEepreTUYHi MOTpedH, SIKi IHTCHCU(IKYIOTh AUCUMUIALIIO TIIOKO3H, OCKITBKH BMICT IIIOKO3U B KPOBI
3meHmuBcs Ha 0,37 1 0,78 mmons/n. [1pu npoMy 3rofoByBaHHA CBUHOMATKaM ToTaMy 1M ctumysroe ii
CUHTE3, Ta IHTeHCU(DIKYE MPOLIECH TTIFOKOI'€HE3Y 1 MIFOKOHEOT'€HE3Y Y IOCIIIIHUX TBAPHH.

PiBens xonectepoiry Ha 4-if 1eHh OyB Mai’ke OJTHAKOBHM y KOHTPOJBHHX Ta AOCTiTHUX caMOK. Ha
7-# IeHb CTATEBOTO IUKIY BMICT XOJICCTEPOITY B IOCIITHIX CBUHOMATOK HE 3MIHHMBCS, 3 B KOHTPOJIBHUX
3MEHIIIMBCS, 110 CIIPHSUIO 301UTBIIIEHHIO Ha 15 % pi3HHIN MK TpyIIaMHu.

Y KpoBi OCTITHAX CBUHOMATOK Ha 4-¥ Ta 7-i IEHb CTaTEBOT'O IIUKITY BMICT CEYOBHHY OYB O1TBIIIHIA
Ha 37,0 % (p<0,05) Ta 34,1 % nopiBHIHO 3 KOHTpOJIeM. BogHOYAC KOHIIEHTpAIlisl CCYOBUHU B KPOBI J10-
CIIITHUX 1 KOHTPOJIBHUX TBAPHH HE 3MIHWJIACh BIPOAOBXK 3 MHIB. Lle Moxe CBiAUUTH MpO TE, IO 3yMOB-
neHa «['moram 1M» iHTeHCH(piKaIisI 0OMiIHY aMiHOKHCIIOT Ma€ IPOJIOHToBaHUi xapakTtep. OKpiM TOTO,
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BIpOTiIHE 3POCTaHHS BMICTY CEYOBHHH Yy TBapHH AOCIIAHOI TPYIH € CBITYCHHSIM BHUCOKOI (YHKIIIO-
HaJIHOI aKTUBHOCTI KJIITHH MEYiHKH, 30KpeMa ii 3AaTHOCTI HeHUTpaizyBaTi aMiax.

Y TBapWH IOCIITHOI TPYIH BMICT KpEaTHHIHY HA 4-H JIGHb CTaTEBOTO LUKIY MEPEeBaKaB KOHTPOJIb
Ha 19,4 %, ane pi3uug Oyna B Mekax moxuOku. Ha 7-ff IeHb cTaTeBOro MUKIY Pi3HUIN MiX BMICTOM
KpEaTHHIHY B JOCTIIHUX 1 KOHTPOJILHUX TBapHH HE OYII0.

Hesminna nuHaMika BUIIOTO HiX y KOHTPOJIi BMICTY CEYOBHHHU Ta KPEaTUHIHY y JOCIHIIHUX CBUHO-
MAaTOK CBIIYMTH MPO IHTCHCUBHIIIHMI O1IKOBHI OOMIH y iX opraHi3Mi. ¥ MEIUIIMHI BUCOKHUI PiBEHB Kpe-
aTUHIHY CBITYUTH MPO MATOJIOTIYHUHN CTaH NESKUX CHCTEM opraHizmy. KpiMm Toro, Horo KijgbKiCTh 3aje-
KUTh TaKOX BiJI KUTBKOCTI i aKTHBHOCTI M’s3iB. Y JOCIIiJTHUX CBUHOMATOK BiATBOPIOBAJIbHA 3JIaTHICThH
Oya Kparmioro, HiXk y KOHTpoJi. TBapuHu Oysu aHaoramMmu 3a KMBOIO MAacol0 1 yTPUMYBAJIHUCS B OJHAKO-
BHX yMOBax. Tomy Bci 11l (paKTH CBiT9aTh, IO 30UTBIICHHS KPEaTHHIHY B KPOBI 3yMOBJICHO, OYEBHIHO,
iHIIMM YWHHUKOM. Ha Hamy nymky, me moB’si3aHO 3 iHTEHCH(iKalielo eHepreTHYHOro oOMiHy B
HEPBOBIi# TKaHWHI TOMOBHOTO MO3KY. KpeaTuHiH € mpoaykTom po3nany kpeatunpocdaty, sskuii € Buco-
KOEPTHYHOI0 PEUOBHHOIO, SIKa BHKOHYE POJIb JJOHOpA €HEeprii /Ui aKTUBHOTO TPaHCIIOpTa iOHIB y He-
PBOBI TKaHWHI.

YcTaHOBIEHI BiIMIHHOCTI B KOHIIGHTpAIlil 1 JUHAMII JOCTIKYBaHUX OlOXIMIYHUX IMOKA3HUKIB
KpOBI B KOHTPOJIbHIM Ta MOCHTIIHIA TpyHax CBUHOMAaTOK IOBHHHI 3HAWTH BimoOpa’keHHS B iX BiATBO-
PIOBAIBHIN 34aTHOCTI.

ToMy, mpoBenu aHami3 BiATBOPIOBAIBHOI 3JaTHOCTI CBHHOMATOK 3a MEpiof BCiX HAayKOBO-
BUPOOHMYMX JOCHIIIB, y Pi3HI TOPH POKY.

Y mociigHMX CBMHOMATOK 3aIlIiIHEHICTH OyJia BHPOTiIHO BHIOIO HA 11,7 %, MOPIBHSIHO 3 KOHTPO-
neM (Tabi. 2).

Tabmuns 2 — BinTBoproBaabHa 3JaTHICTH HiIOCTIAHIX CBHHOMATOK

I'pyna
O3Haku KOHTpOJIbHA, n*= 115 mocmigHa, n*= 132

Mtm C, % Mtm C, %
3arutigHeHicTh, % 76,6%3,46 88,0+2,65 2
KisIpKiCTh MOpOCSIT Y THi3I, roJl. 10,5+0,24 24,7 11,7+0,232 22,5
I3 HUX, TOJ1.: KUBHX 9,7+0,24 26,2 11,1i0,213 21,7
MEPTBOHAPOIKEHUX 0,8+0,13 179,2 0,6%0,09 182,1
JKuBa Maca HOBOHapPOHKEHOTO, KT 1,39+0,008 19,0 1,4710,0073 19,0
Maca ruisga, Kr 13,6+0,33 25,8 16,1+0,28° 20,2

MpumiTka: >p<0,01; > p<0,001 — MOPiBHAHO 3 KOHTPOIEM; N* — KiNbKICTH CBHHOMATOK.

Y CBHHOMATOK, SIKHM 3TOJIOBYBJIM Npemapar, 3araibHa KiIbKiCTh HOBOHAPOIHKEHUX HMOPOCHT 1 ce-
pea HUX JKMBUX OyJia BiporigHo OuibInoro BigmosimHo Ha 10,3 ta 12,6 % MOpiBHAHO 3 KOHTPOJIEM (3a
paxyHOK MEHIIOI KiJIbKOCTI MEPTBOHAPOHKEHUX MOPOCAT), OCKUIBKH Y JOCTIAHIN rpyIi ix OyjI0 MeHIIe
Ha 25 %, HiX y KOoHTpoJi. ToOTO 3romoByBaHHs CBUHOMAaTKaM OiOJIOTIYHO aKTMBHOTO Hpenapary mix
Yac MTYYHOTO OCIMEHIHHSA CHPUSUIIO 30€pPEeKEHOCTI MOpOCAT B eMOpiOHaNBHUM NepioA. Y CBUHOMATOK
JOCITITHOI TPYIIH >KMBa Maca HOBOHAPOKCHHX IOPOCIT Ta Maca THiI3/a BIpOTiTHO IMEpPEeBaXKaW KOH-
TpoJib Ha 5,4 Ta 15,5 %.

BucnoBoxk. IlepopanbHe BBEIACHHS CBMHOMAaTKaM BEJHMKOi Oi0i MOpOAM MiJ 4Yac IITyYHOTO
OCIMEHIHHS TperapaTy HeHpoTpormHo-MeTabomivnoi mii «I'motam 1M» Ha 1-3 meHb CTaTeBOro ITUKITY B
n03i 20 M iHTeHcubikye OITKOBHUH, BYIJIEBOJHUN Ta CHEPreTHUYHHA OOMIHHM, IO BipOTiAHO 301IbIIYE
samutigHeHicTs Ha 13,3 %, Oararomuniguicts Ha 12,6 % (2 p<0,01), xpynHOILTiTHICTH Ha 5,4% (3p§0,001),
a TAaKOX 3HIKYE Ha 25 % KiJbKICTb MEPTBOHAPOHKEHUX MOPOCSIT.
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OO0OMeHHbIe Npolecchl B OPraHu3Me CBHHOMATOK IOCJI€e MCIO0JIb30BAHMS Npenapara HeiipoTPoInHoro Meradosmye-
CKOro0 AeiicTBHs

JL.M. Be3sBepxa, B.H. lllepemera

CkpamiiiBaHHE BO BPEeMsI HCKYCCTBEHHOTO OCEMEHEHHSI CBHHOMATKaM KPYITHOU 0eoi Hopo sl OMONIOTHIECKH aKTHBHOTO
npemnapaTa HelpoTporHo-MeTabonmdeckoro aerctBus «[mroram 1M» Ha 1-3 meHb woBoro mukia B go3e 20 M HHTEHCH(H-
mupyeT OCNKOBBIM, YIJIEBOTHBIA U DHEPreTHHECKU OOMEHBI, YTO CONPOBOXKAACTCA IOCTOBEPHBIM YBEIMYCHHUEM OCHOBHBIX
MOKa3aTesnei BOCIPOU3BOAUTEIBHBIX CIIOCOOHOCTEH cBUHOMATOK. OIIoA0TBOpsAEMOCTb yBenuumiach Ha 13,3 %, obmee xoau-
yectBO nopocsrt Ha 10,3 % (1,2 ron), u3 HU3 *uBHIX Ha 12,6 % (1,4 rox), kpynHomioaue Ha 5.4 %, a Takke crocoOCTyBaJIo
COXPAHEHHIO TIOPOCIT B eMOPUOHAIBHBIN NEPHOA, YTO MOATBEPIKAACTCS CHIDKEHHEM Ha 25 % KoJaudecTBa MEPTBOPOXKICHHBIX
TIOPOCHT.

KawueBsble cioBa: cBuHOMaTKa, penapar «[moram 1M», OmI010TBOPSIEMOCTh, KPYITHOILIOANE, MHOTOILIOHE, TIIFOKO-
3a, 6eJI0K, MOYEBHHA, KPEaTHHUH, XOJIECTEPOIL.

Haoiiwna 18.03.2014.
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SUMMARIES

Molecular diagnostics of QTL-genes polymorphism in Ukrainian Black-and-White Dairy Cattle

T. Dyman, O. Dubin, O. Plivachuk

Finding ways to ensure the Ukraine population by livestock products without resorting to imports — the main goal of most
national scientific projects. Traditional selection provides small selection effect that gives the gain 1-3% per year in animals
with high productivity. It can not satisty the current needs. Improving the efficiency of animal breeding is now increasingly
associated with development of DNA-technology. Search and analyze of QTL-genes and marker associated-selection are the
key areas.

PCR-RFLP analysis is one of the methods of QTL-gene polymorphism determining. It characterized by high sensitivity,
speed, accuracy and easy implementation. The method allows accurately identifying the genotypes of animals regardless of sex,
age and physiological state, and selecting among them the most favorable for the formation of productive traits.

Primarily alleles of milk protein and hormones genes may be considered as potential markers of milk productivity.

It have been conducted the analysis of the genetic structure of herds of Ukrainian Black and White dairy cattle reproduced
in farms of Skvira region, Kyiv district. 8 genes associated with milk productive traits — kappa-casein (k-CN), beta-
lactoglobulin (B-LG), growth hormone (GH), prolactin (PRL), leptin (LEP), diacylglycerol acyltransferase 1 (DGAT1), pituitary
transcription factor Pit-1, STAT5A — have been studied. Method PCR-RFLP was used to identify cows genotypes on indicated
genes.

The studies found that the most favorable for cheesemaking genotype BB «-CN gene is absent in studied animals, and
allelic variant B has a low frequency, which is characteristic for different breads of Black and White cattle.

For locus B-LG gene with greater frequency (0.630) it has been revealed the allelic variant A, which controls the high
whey protein and total protein content in milk. While allele B associates with high casein content in milk, higher percentage of
fat and better parameters of casein coagulate.

Genotype LV of growth hormone gene in many cattle breeds associated with a high fat content in milk, VV — high milk
yield. The frequencies of these genotypes in studied animals are low (0.183 and 0.86, respectively). We can predict their low
fatty-milk potential.

In polymorphic system of prolactin gene allelic variant G has a higher frequency (0.880), which is characteristic of most
dairy cattle breeds. According to the literature data, in animals with genotype GG observe the highest milk yield and protein
content than in animals with genotype AG. Therefore, favorable genotypes on prolactin locus are prevailing in cows studied.

LEP and DGAT1 genes in animals6 involved in the process of lipid metabolism, thus their specific allelic variants control
the fat content in cow’s milk. So, variant B of LEP gene and variant K (lysine) of DGAT1 gene are associated with high values
of this index. “Not fatty-milk” genotypes on these gene loci predominate in studied cows.

A-allele of Pit-1 gene in many cattle breeds associated with advantages for higher milk yield and milk quality. In cows
under study this allelic variant is rare (frequency 0.140).

Studied animals are also characterized by a low frequency (0.105) of desired CC genotype of the STAT5SA polymorphic
gene system. High fat and protein content in milk of a number of cattle breeds associated with this genotype.

Thus, the distribution of genotypes and allele frequencies of QTL-gene in Ukrainian Black-and-White dairy breed
reproduced in farms of Skvira region demonstrate its great similarities with other breeds of Black-and-White genealogical root.
The genetic structure of the studied cattle herds in general corresponds to the structure of Ukrainian dairy breeds and is
characterized by low frequencies of allelic variants B of gene kappa-casein, beta-lactoglobulin and leptin, V — growth hormone,
K — diacylglycerol acyltransferase 1, A — transcription factor Pit I and C — STATSA, which are considered more favorable for
the formation of milk production traits than the alternative. Therefore, the milk production potential of studied herds is low that
needs improvement of selection work with them.

Key words: molecular diagnostics, QTL-genes, Ukrainian Black-and-White cattle, genetic structure, milk productivity.

Lihandmix copper complex influence on nutrients digestibility in piglets

V. Bomko, S. Dolyd

Balance experiment on a diet nutrients digestibility study was conducted within the scientific-economic experiment. For
this experiment, 3 young boars — brothers by father - were picked from each group according to the analogue principle. They
were placed separately, each in a specially equipped cage. The experiment lasted for 8 days and had two periods: preparatory (3
days) and accounting (5 days). The animals were fed with complete mixed fodder twice a day, when necessary the uneaten
remains were taken away. During the accounting period of the exchange experiment the amount of secreted feces and urine was
considered. Average samples of the collected feces were taken and placed into glass jars with ground stoppers and preserved by
10 % hydrochloric acid solution with 10 ml per 100 g of feces and 100 g of urine.

To determine the effect of Copper organic-mineral compound on mixed fodder nutrients digestibility we conducted
physiological (balance) experiment on 15 piglets.

Different doses of Copper organic-mineral compound had different effect on nutrients digestibility in piglets diet. Thus, organic
matter digestibility in Large White breed piglets, which consumed mixed fodder, that contained 50 and 100 % of the copper norm
(experiment groups 2 and 3), was about the same level as the control one. The experiment groups 4 and 5 had higher digestibility,
respectively by 0,71 % and by 1,21 % but valid difference was observed only in the experimental group 5 (p<0,05).

A similar pattern is typical for the figures of crude protein digestibility. Thus, the crude protein digestibility coefficient in
pigs of the experimental group 5 exceeded the control, respectively, by 1,02 (p<0,05).

Having explored the digestibility coefficients in pigs of Landrace breed, we found that the experimental group 2 animals
dominated over the analogue counterparts of the control group for crude protein digestibility, respectively by 0,37, group 3 — by
0,45, group 4 — 0,94 (p<0,05) and group 5 — by 0,52 %.
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Crude fat was also digested better in the piglets of experimental groups 2, 3, and 4. Animals of these groups dominated
their counterparts in the control group for crude fat digestibility coefficient by 0,06; 0,02 and 0,14 %, respectively, while the
pigs of the experimental group 5, showed decrease in fat digestibility by 0,05 % compared to the control group counterparts.

Under the reduction of Copper in quality mixed fodders in groups 3, 4 and 5 a clear tendency of nitrogen free extracts
(NFE) digestibility coefficients increase is being observed. This figure exceeded in the animals of the above mentioned groups
the control ones by 0,27; 0,43 and 0,32 % respectively.

By the results of the second physiological experiment it is established, that application of quality mixed fodder with copper
chelate in the amount of 10,9 g/t contributed to the total increase in digestibility coefficients of the diet in the bodies of three-
and fourbreed pig hybrids according to the control group animals: the organic matter by 0,26 — 0,30 %; crude protein by 0,62 —
1,31 %; crude fat by 0,58 — 1,69 %; nitrogen free extract substances by 0,17 — 0,47 %.

Thus, the presence of a stable trend of improvement of all the investigated parameters (compared to the control)
demonstrates some positive effect from using lihandmix copper complex.

Therefore, using different doses of lihandmix copper complex contributed to increasing organic matter digestibility by 0,5
— 1,21 %, crude protein — by 0,37 — 1,02 %, crude fiber and NFE by 0,05 — 0 63 % and 0,09 — 0,6 % respectively in piglets of
Large White and Landrace breeds.

The second scientific and economic experiment displayed some positive effect of using lihandmix copper complex and
more compelling reliable data were obtained in animals of the third experimental groups under the application of copper chelate
in the amount of 10,9 g per ton of mixed fodder by the absolute majority of indices.

Key words: piglets, diets, productivity, digestibility.

Cultivation of Spirulina platensis on fermented milk whey

A. Khomenko, S. Merzlov

The influence of different concentrations of fermented milk whey in the nutrient medium composition on life activity of
cells culture of Spirulina platensis was established and their ability to use fermented milk whey as a source of Nitrogen and
other essential factors of nutrition.

In our studies we used pure cultures of cyanobacteria Spirulina platensis and milk whey which had the following averages:
Titrated acidity 61,5° T, pH — 4.06, the mass fraction of fat — 0.05 %, mass fraction of protein — 0.67 % and dry matter content
5.58 %.

The cultivation of Spirulina platensis conducted in phytoreaktors with 50 litres capacity each, with the use of standard
Zarruka culture medium. The culture of microalgae clock provided light. For mixing culture medium of Spirulina platensis cells
we used compressors. The temperature of the culture medium was kept at 24-25° C. Each stage of the study was 30 days.

There have been two phases of research on the cultivation of Spirulina platensis. During the first phase to study the
intensity of cultivation of Spirulina platensis under different doses of milk whey using four experimental nutrient medium to
which was added serum and control (without milk whey).

During the first phase to the standard culture medium Zarruka added fermented milk whey in amounts: 1.0 liter — I testing
nutrient medium, 2.0 liter — II testing nutrient medium, 3.0 and 4.0 liter — accordingly, III and IV research nutrient medium (or
2.0 %, 4.0 , 6.0 and 8.0 % by volume). Every 7-8 days of the research culture media also added fresh medium with an
appropriate mix of sour whey.

The second phase determined the optimal concentration of milk whey as part of the standard culture medium during
cultivation Zarruka Spirulina platensis.

During the second phase of research on the cultivation of Spirulina platensis using modified culture medium composed of
fermented milk whey was added in amounts of 0.5 liters — I testing nutrient medium, 1.0 liter — II testing nutrient medium, 1.5
and 2.0 liters — respectively , III and IV research nutrient medium (or 1.0 %, 2.0; 3.0 and 4.0 % by volume).

Unlike the first phase of the study on the second re-addition of milk whey in 7-8 days did not commit.

In all nutrient mediums in a day determined by optical density using photoelectric FEC 56 M, pH — pH meter using I-160 MI.

In the first phase of the study was found that over the period of twelve days growing culture of Spirulina platensis, by
adding dairy whey in an amount 8.0 % (4.0 liters) to 50 liters of culture medium Zarruka microalgae culture was dying. At the
fifth day of the research nutrient medium has changed color from blue-green to yellow and appear odor. On the twelfth day the
color changed to brown, indicating the loss of the principal amount of cells Spirulina platensis. By adding to the I, IT and III
research culture medium, respectively, 2.0 %, 4.0 and 6.0 % by volume of fermented milk whey, in the early days of the study,
and after re-entering every 7-8 days corresponding concentration of whey and fresh culture medium, there was some inhibition
of growth and development of Spirulina platensis, due to cultural adaptation to the milk whey. With the addition fermented milk
whey to the nutrient medium in numbers: 1.0, 2.0 and 3.0 liters Spirulina platensis retains its ability to a build-up of biomass.
However, due to the adaptive processes is slowing growth and development of culture.

At the end of the thirty day period of cultivation with control culture medium was obtained most dry biomass Spirulina
platensis. Somewhat less dry weight of Spirulina research I obtained from culture medium, which is 5.15 g or 25.6% less than
in the control. From the experimental culture medium III we received the least dry biomass of Spirulina, which is 16.5 grams or
5.6 times less than in the control.

During the second phase of the study we determined the effect of the addition of fermented milk whey to changing pH and
optical density of culture medium. During the second phase of the study we found that adding milk whey of the standard culture
medium Zarruka leads to an increase of absorbance versus control until the 7th day. Since 7-8 days in the experimental nutrient
media optical density decreased, due to the adaptation of microalgae cultures to serum, this period lasted 13 days. In the control
nutrient medium cell formation Spirulina platensis did not stop. However, the ninth day (due to the aging of cells) decreased the
intensity of cell division, and the cells themselves united in layers. After the addition of fresh culture medium caused metabolic
activation, increased intensity of cell division. Unlike the first phase of the study, fresh culture medium without milk whey was
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added, which did not lead to inhibition of re-build Spirulina platensis biomass. On the 13th day in the experimental nutrient
medium intensified process of increasing biomass of microalgae, the optical density increased, but in III and IV nutrient media
research, it was smaller than I and II, which is associated with the formation of layers of microalgae biomass and attaching
them to the walls phytoreaktors. Also, experimentally was found that the addition of the standard culture medium Zarruka
fermented milk whey does not influence the change in pH, however, this figure is somewhat different in the experimental
nutrient medium in more acidic side compared with the control. But throughout the period of study is in the normal range 8.5—
10.5. During the period of cultivation of Spirulina platensis, as a result of its activity, the pH of the culture medium is changed
and is more alkaline.

The most of the dry Spirulina biomass 39.94 g+0,15, that is by 89.19 % more than control, was obtained by culturing
microalgae, using modified experimental environment Zarruka by adding 3.0 % of dairy whey volume. Adding 2.0 % and 4.0 %
whey milk into the nutrient medium also accompanied by an increase in the resulting dry Spirulina platensis biomass compared
to the control, respectively, 22.6 % and 59.1 %.

Key words: fermented milk whey, Spirulina platensis, nutrient medium, biomass of culture, Nitrogen, amino acids.

The efficiency of selection of Ukrainian Black-and-White dairy breed cows on the basis of their own parameters

R. Stavetska

It has been found that the selection of Ukrainian Black-and-White dairy breed firstborns on the basis of milk yield leads to
increasing in milk productivity with some changes in reproductive performance and reducing their productive use duration. The
selection of firstborns on the basis of milk productivity results in increasing in average milk yield by 108 kg (1,9 %), milk fat —
3,5 kg (1,8 %) per every 5 % of selected cows. In particular, at 10 % selection of firstborn milk yield increases by 290 kg, 30 %
— 735 kg, and 50 % — 1077 kg; the level of milk fat for the same intensity of firstborns selection increases by 9,23 and 35 kg,
respectively.

During the selection of firstborns with increasing milk production, the reducing of fat level is observed (maximum by 0,04
% for the level of selection of 25 % and above), because of the negative correlation between these parameters.

The selection of firstborns on the basis of milk yield promotes genetic progress in milk productivity. Growth of annual
genetic progress in milk yield in the herd LLC AF “Hlushky” is an average by 5.4 kg, the level of milk fat — 0,24 kg per every 5
% of selected firstborns. In case of 5 % firstborn selection, genetic progress in milk yield is 7,8 kg and milk fat — 0,35 kg,
whereas at 50 % — it reaches 53,9 kg and 2,45 kg, respectively.

It is known that there is a negative correlation between milk productivity and reproductive performance of cows, so it is
advisable to watch over the changes in reproductive performance of cows at different intensity of selection on the basis of milk
yield. In the herd LLC AF “Hlushky” the average age of first cows calving is 975 days or 32 months and there are no significant
differences depending on the level of firstborns milk productivity (the difference is 9 days and less).

However, some elongation of service period duration with increasing in firstborns selection intensity (an average 1,6 days
per every 5 % selected cows) is observed. In this case the intensity of selection is 40-50 %, the difference is 12—16 days
(P<0,05). The average length of service period of firstborns being researched is quite long — 157 days, it is nearly twice longer
than the optimal one. This leads to the prolongation of the period between calving, the average length of which is 436 days.

The herd being researched shows that index fertility of J. Dohy is quite low — an average of 40,6 (for animals with an
average fertility this index is 41-47). With the increasing in milk yield the index fertility index varies slightly with a range from
40,1 to 40,8.

So, selection of firstborns on the basis of milk yield leads to some extensions of the service period of cows and a slight
decrease of the fertility index. It indicates the possibility of firstborn’s selection on the basis of milk yield without significant
deterioration in their reproductive performance.

Selecting cows on the basis of milk yield and increasing in the milk productivity in the herd leads to reducing of
productive use duration of cows by 0,1-0,5 lactation depending on the selection intensity of firstborns. However, the reduction
of productive use duration of cows compensates by higher milk yield.

Effectiveness of cow lifetime duration the average milk yield per day of life characterizes more fully: in the research herd
the average milk yield per day is 6,0 kg.

Despite the reduction of the cow productive use duration, the milk yield per day of life in the herd LLC AF “Hlushky”
increases due to the intensity of firstborn’s selection. By selection of 5 % firstborns milk yield per day of life increases by 0,2
kg, 10-15 % - 0,3 kg, 20-30 % — 0,4 kg (P<0,05), 35 % - 0,6 kg (P<0,01), 40-50 % - 0,7 kg (P<0,001).

Selection of firstborn’s on the basis of milk yield causes a reduction of the length of their productive use duration and,
consequently, decreasing the amount of calves that requires increasing young animal remount. However, due to the increase in
milk productivity, the highest lifetime yield of cows and the milk yield per day of life are provided.

Selection of firstborns on the basis of the first lactation results on the one hand helps to remove cows with low productivity
out the herd and leads to genetic progress on milk productivity parameters, on the other hand — requires more firstborns
depending on the selection intensity. It is necessary to increase the remount of young animals though it is a significant problem
for the most herds’ reproductive performance with high productivity in the light of the current situation.

Key words: Ukrainian Black-and-White dairy breed, selection, milk productivity, reproductive performance, productive
use duration, lifetime productivity.

The regulation of zeolite of Sokirnitsy deposit usage in quail growing

V. Kharchyshyn, O. Melnychenko, P. Vered, M. Zlochevkiy

The paper deals with investigating the issue of poultry nutrition, particularly the quails of meat and eggs productivity di-
rection of Faraon breed. There has been grounded the optimal doses of zeolite from Sokyrnytsy deposite influencing anabolic

&9



TexHOAOTIS BUPOOHHUIITBA 1 ITepepoOKu mpoaykuil TBapuaHnIrTea, Nel1’2014

processes in the poultry positively. It has been found out that introducing 15% of zeolite from Sokyrnytsy deposite of
Zakarpatska region to the ration is favorable for blood and liver biochemical indices and quails productivity. Direct proportional
dependence between ferments activity and zeoilite portion in quails ration has been found out and grounded. The way to in-
crease the productivity of Faraon quails breed is suggested.

Under modern conditions of non-traditional species of birds production is one of the ways of expanding the range of food
stuff and improving the economic efficiency of poultry industry. Scientific support of the industry development ensures a highly
public and dietary food due to the biological characteristics of quails.

Domestic deposits of natural zeolites containing macro-and micronutrients and having adsorption, ion exchange, detoxification
and immobilizing properties, have recently gained popularity due to their impacts on productivity of farm animals.

Analysis of the literature indicates a lack of deep research on the use of zeolite Sokyrnytsia field region aiming at
increasing productivity of Faraon quail breed. There are no studies aimed at examining the state of biological systems, chemical
processes under the influence of zeolite.

The research was conducted in the vivarium of Scientific Research Institute of Ecology and biotechnology of Bila Tserkva
national Agrarian University. Five groups of a day aged chicks were formed, each numbered 100 birds.

Zeolites have a porous structure that can accommodate a wide variety of cations, such as Na*, K*, Ca>*, Mg** and others.
These positive ions are rather loosely held and can readily be exchanged for others in a contact solution. Some of the more
common mineral zeolites are analcime, chabazite, clinoptilolite, heulandite, natrolite, phillipsite, and stilbite. An example of the
mineral formula is: Na,Al,Si30;-2H,0, the formula for natrolite.

Natural zeolites are formed at the places where volcanic rocks and ash layers react with alkaline groundwater. Zeolites also
crystallize in post-depositional environments over the periods ranging from thousands to millions of years in shallow marine
basins. Naturally occurring zeolites are rarely pure and are contaminated to varying degrees by other minerals, metals, quartz,
or other zeolites. For this reason, naturally occurring zeolites are excluded from many important commercial applications where
uniformity and purity are essential.

Zeolites are the alumina silicate members of the family of microporous solids known as "molecular sieves." The term
“molecular sieve” refers to a particular property of these materials, i.e., their ability to sort molecules selectively based
primarily on the size of exclusion process due to a very regular pore structure of molecular dimensions. The maximum size of
the molecular or ionic species that can enter the pores of a zeolite is controlled by the dimensions of the channels. These are
conventionally defined by the ring size of the aperture, where, for example, the term "8-ring" refers to a closed loop that is built
from eight tetrahedrally coordinated silicon (or aluminium) atoms and 8 oxygen atoms. These rings are not always perfectly
symmetrical due to a variety of effects, including strain induced by the bonding between units that are needed to produce the
overall structure, or coordination of some of the oxygen atoms of the rings to cations within the structure. Therefore, the pores
in many zeolites are not cylindrical.

Introducing 1,5 % of zeolite influences quails metabolisms positively which is proved by general albumin content,
aspartat- and alanineaminotransferase and alkaline phosphatase in the poultry blood and liver.

The study of zeolite from Sokyrnytsy deposite influence eggs productivity is a perspective way of the research.

Key words: zeolite of domestic deposits, quail meat, quail eggs, enzyme activity, eco-friendly products.

Influence of the cellulase enzyme on the chemical composition and biological value of broiler chicken muscles

L. Bomko

Our research was conducted in the conditions of Bila Tserkva National Agrarian University vivarium. For experiments
there were formed 5 chicken groups (one control and four experimental) with 100 heads each. Chickens were kept on deep
litter. Poultry in the control group was fed without supplementary feed additive cellulase enzyme; the I, II, III, IV experimental
groups had cellulase enzyme according to advanced biotechnology.

For study of chemical composition and biological examination of carcasses on experimental broiler chickens there were
selected four samples of pectoral and thigh muscles from each group. The poultry meat was determined for: moisture — by
drying the sample in oven at temperature of 60—65 °C to constant weight; crude fat — by the method of binary mixtures; protein
— by biuret method; crude ash — by ashing sample in oven at 450-500 °C. Biological evaluation of broiler meat, which were fed
by cellulolytic enzymes, obtained by different techniques, conducted with infusoria culture Tetrachymena puriformis strain
WHI14 (micromethod).

It is established that feeding broilers by complete diet with cellulase affected the chemical composition of the breast and
femor muscles. With increasing content of dry matter in the breast muscles increases the content of organic matter, and the bulk
of the organic matter accounted for meat protein.

Thus, when broiler chickens experimental group II was fed by cellulases, obtained from strain Aspergillus terreus, grown
in culture fluid with copper content in organic — mineral form of 0.5 mg/L, there was an increase in the contents of the chest
muscle protein and dry matter, respectively, by 8.2 and 4.6 % (p<0,05), compared to control group. There was observed a
tendency to increase of protein and organic matter content in the pectoral muscles, the difference from control was 5,2 %.
However, cellulase reduced carbohydrate content in poultry of control group II by 13,2 % (p<0,05), the fat content in the breast
muscles of young poultry in experimental groups was on the same level as of control one.

Feeding second experimental group chickens with cellulase was also accompanied by the growth of content in the femoral
muscle of dry and organic matter, respectively by 4,5 and 4,6 % compared with the control group, but the difference was not
credible. The dry matter content increase in the femoral muscle increased its organic matter content, the bulk of which refers to
protein. This figure was higher than in control group by 13,6 %. Chicken broilers of III and IV control groups exceeded control
counterparts by the level of protein in femoral muscles, respectively by 7,8 and 2,9 %, but the difference was not credible. The
femoral muscles of control groups chickens accumulated less fatty tissue — by 6,4-20,9 %, which significantly improves the
quality indices and biological value of meat. The difference had a tendency trend.
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Determination of the biological value of broiler chickens meat was conducted taking into account the rate of Tetrachymena
puriformis ciliates cell proliferation on the nutrient medium with added homogenized poultry muscle tissue samples. The
criterion for determining the biological value was the number of cell culture, which created during 72 hours of cultivation on
nutrient medium with meat content from poultry of experimental group, compared to the microorganisms number, obtained by
growing them in nutrient medium, containing meat of broiler chickens that consumed feed of cellulase obtained by traditional
biotechnology (control).

During the experiment it was established, that the tetrahimeny cells biomass increase intensity on nutrient medium with
meat content of broiler chickens, which were grown in compound feed, containing cellulase derived from a strain Aspergillus
terreus, which were cultivated in nutrient medium with adding 0,5 mg/l of copper chelate compounds, was higher than in the
media with muscle tissue of the control poultry.

The biological value of poultry meat under research was slightly higher compared with the control — by 3.1 %. It was
experimentally proved that cellulase inclusion in animal feed, obtained by advanced biotechnology, did not deteriorate the
quality of broiler chickens meat. The biological value of the poultry muscle tissue as food, increases.

Thus, the use cellulase enzyme derived from a strain Aspergillus terreus, which were cultivated in nutrient medium containing 0.5
mg/1 of copper organic complex compounds in feeding of broiler chickens, contributed to greater deposit of protein in meat of broiler
chickens, which is important in terms of nutritional and dietary properties of poultry meat, obtained from the use of biologically active
substances. Intensity increasing biomass of Tetrashumena puriformis cells showed that the biological value of broiler chickens meat,
which were grown in compound feed with cellulase enzyme content, was higher by 3.1 % compared to the control. This indicates that
the biocatalyst action in the poultry muscle tissue from fodder transforms more essential nutrient factors.

Key words: cellulases, protein, fat, crude ash, broiler chickens, biological value.

Yogurt quality indicators, based on storage length

V. Nadtochiy

The milk processing by «Bilotserkivskiy Dairy Plant», JSC «Galakton» and JSC «ZHLK-Ukraine» for the production of
yoghurt using Reservoir method, is based on normalized fermentation mixture in tanks. For the yoghurt produced reservoir
means inherent liquid consistency. This is due to the fact that in this mode of production and increase the acidity of clot
formation occurs periodically stirring, and only after reaching the required level of acidity of the products dispensed in
consumer packaging and sent to cold storage for maturation. The quality of dairy products depends on the quality of raw
materials, organoleptic properties, their structure and texture.

During the investigation of organoleptic characteristics of yogurt depending on the shelf life of change observed on the
14th day of storage. In the product, produced at LLC «Bilotserkivskiy Dairy Plant», one has revealed small-gassing, but the
consistency was smooth, jelly-like. Taste and flavor were somewhat sour, but without the tastes and smells, taste as sweet.
Yogurt of PJSC «Galakton» had too liquid consistency with severe flatulence. Taste, aroma and color of the product remained
one-term throughout the period of storage (2-, 7-, 10-, 14- and days).

In products of PISC «ZHLK-Ukraine» for consistency there was observed structure nonuniformity with little granularity,
observed slight gas formation. Taste and flavor are of milk, but taste was sweet at the end of shelf life.

The taste and flavor of dairy products caused by acids and carbonyl compounds — acetaldehyde, diacetyl, acetone and
others. Their content and proportion depends on the specific taste and smell of sour milk products. Some strains of
Streptococcus thermophilus produce small amounts of acetaldehyde and diacetyl. However, the main role in the formation of
taste and flavor of yogurt fulfills Lactobacillus bulgaricus. Therefore, the decrease in the number of Bulgarian bacillus ferment
in stock will facilitate the deterioration of taste and flavor of yogurt.

Important processes that occur during manufacturing sour milk products are casein coagulation and gelation. Coagulation
of casein makes lactic acid, which is formed by the lactic fermentation of lactose, thereby increasing the acidity of the product.

In the test yoghurt from three manufacturers titrated acidity increase was observed after 14 days shelf life of the product,
but these values were within the normal range (80-140 here).

Active acidity during the study period was within 4,0-4,58 (normal 4,8-4,0). Yogurt Ltd. «Bilotserkivskiy Dairy Plant»
volumetric ratio of the active acidity in 14- and 18-day of storage was 130 From: 4,0, yogurt PJSC «ZHLK-Ukraine» — 100
From: 4.82. This acidity may provide a sweet taste at the end of the product.

The most sensitive and promising for evaluating the quality sour milk products are rheological properties and synerezysni
bunch, including viscosity and degree of syneresis. They depend on the composition of milk and bacterial starter cultures are,
modes of thermal and mechanical treatment, method and duration of coagulation of milk proteins.

After 2 days storage of yoghurt syneresis highest rate of 45 % was observed in the product PJSC «ZHLK-Ukraine»
Viscosity was 92 s. Throughout the period of storage structure-rheological performance of the product is gradually changing.
So, on day 14, the degree of syneresis zbi Ishyvsya to 69 %, and Viscosity decreased to 35 s.

During the study, yogurt LLC «Bilotserkivskiy Milk combine» throughout the shelf-life observed a similar trend to
decrease the viscosity and increase the number of separated whey — 80 % and 28 s, respectively.

The highest values of the degree of syneresis (45 %) and the lowest viscosity (40 s) of yogurt PISC «Galakton» observed
at the beginning (2- day) and the end (14- day) of the product. These results confirm the rheological parameters acetate
organoleptic evaluation - a liquid consistency of yogurt.

The analysis of rheological parameters yogurt showed that after 14 days of storage rheological parameters of product
change: Viscosity decreases the degree of syneresis increases. Structural and mechanical properties of dairy products depend on
the method and production process parameters and species composition of bacterial cultures.

For fermenting milk using bacterial ferments, produced in pure cultures of the respective types of microorganisms. From
the selection of crops depend on flavor, texture and other qualities of the product. Ferment quality depends on the purity of
culture, the ability to form acid flavor, accumulation of antibiotics.
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Producer of «Bilotserkivskiy Dairy Plant» uses thermophilic yogurt company Chr. Hansen frozen (Yo-Flex DVS). DVS-
culture — a highly concentrated and standardized bacterial preparations are to receive products with extended shelf life and very
high strength structure, delicate flavor and low acidity increase during storage.

Manufacturers of PJSC «Galakton» and PJSC «ZHLK - Ukraine» use the term «pure culture of lactic acid
microorganisms», «yogurt Ferment-on» without deciphering exactly which bacteria have been used to make yogurt. Therefore,
the deterioration of rheological properties of yogurt PJSC «Galakton» and PJSC «ZHLK-Ukraine» can be explained as the
species composition of bacterial cultures used for fermentation of milk at these companies. The use of starter cultures that are
actively fermenting milk and form viscous clots, make positive effect on the improvement of the rheological indices of dairy
products.

Key words: yogurt, texture, chemical composition, titrated acidity, active acidity, viscosity, degree of syneresis.

Nutrient digestibility by chicken broilers with selenium added to mixed fodder

O. Soboliev

As it turned out that selenium activated the action of many enzymes and hormones and provides their physiology function,
many scientists have lately bound the increase of bird’s productive qualities to the change of metabolism intensity in the body.
It is well-proven today that selenium improves digestion of feed nutrients, laying and digesting of nitrogen, macro- and
microelements what proves that in an organism not only the processes of breaking up of albumens, fats and carbonhydrates but
also their synthesis and accumulation are more active. However, the relatd research was carried out mainly on laying hens and
grown-up geese.

The purpose of research was a study of influence of additions of different selenium doses in the mixed fodders on the
degree of nutrient digestion in the body of chicken broilers.

To carry out a physiology experiment which consisted of two periods (previous and basic), there waere selected young birds in
30-daily age, 5 heads from control and experimental groups each, at identical correlation in the groups of males and females.

During the experiment the mixed fodders for the bird of experimental groups were additionally added selenium in such
amount, mg/kg: second group — 0,2; third — 0,3 and fourth — 0,4. The chickens of the first control group did not get selenium
addition. Sodium selenite was used as a source of selenium.

As the analysis of physiology experiment results showed, digestion of nutrients of feed in birds of all experimental groups
was high enough. However, chicken broilers of experimental groups fed with the selenium enriched mixed fodders had the best
indicators of nutrient digestion.

So, the chickens of experimental groups advantageously differed by digestion of organic matters (73,0-73,8 %, against
72,9 % in the control group). However, statistically reliable (P<0,001) difference appeared only in the third experimental group,
with the birds exceeding the same age birds in the control group by 0,9 %.

More substantial difference was traced by digestion of raw protein. So, if for the chickens of control group it was digested
by 84,7 %, then for the birds of experimental groups this index was for much higher (P<0,001) by 1,4 %, 2,1 and by 2,0 %,
accordingly.

The youngsters of the control group showed lower results than those of the experimental group by digestion of raw
cellulose. The difference between the control and experimental groups (in favour of the last): in the second — 0,8 %, in the third
— 2,8 (P<0,001) and fourth — 1,8 % (P<0,01). Low digestion of raw cellulose by experimental youngsters is explained (27,0
29,8 %) with the considerable thickness of hard hydrolyzing walls of plant cells which block access to the enzymes of digestive
juices to the nutrients of corn components of the mixed fodders.

Additions of selenium in the mixed fodders for broiler chickens increased the digestion of raw fat. While in the control
group this indicator was 68,4 %, then in the second experimental group it increased by 0,8 % (P<0,05), the third — by 1,1
(P<0,001) and the fourth — by 0,3 %.

As for BER digestion, the youngsters of the second and third experimental groups had insignificant increase of this index
by 0,1 and 0,4 %, accordingly, and the youngsters of fourth experimental group — vice versa, the decline by 0,5 %, in
comparison with the control group (78,6 %).

Thus, all doses of selenium introduction in the mixed fodders studied had though ambiguous, but positive influence on the
digestion processes in the bird’s body. Thus, chicken broilers fed with the selenium enriched mixed fodders (0,3 mg/kg) had the
greatest indicators of nutrient digestion.

Key words: mixed fodder, selenium, dose, chicken broiler, digestion, nutrients.

The effect of mixed fodder lithium additives on goslings meat quality

A. Gribanova

Minerals are important components of adequate poultry feeding. Existing detailed feeding norms anticipate guaranteed
mixed fodder supplements for poultry complex minerals. However, among the normalized elements there is no lithium.

Lithium has antioxidant properties, increases the natural resistance of the body, affects the body's metabolism. The use of
lithium as a feed additive stimulates the growth and development of birds, increases their survival, reduces the cost of feed per
unit of live weight and improves the quality of the resulting product.

The aim of the study was to investigate the influence of different doses of lithium additives in feed on chemical
composition and biological indicators of toxic meat geese.

For the experimental materials we took goslings of Legart breed. Feeding the geese from one day old to 70 days of age was
carried out by complete feed. Lithium was administered into feed for experimental groups goslings during the period of
growing in such amount: (mg/kg) the second group — 0,05; the third — 0,10 and the fourth — 0,15. Goslings of control group
received no supplement of lithium.
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It was established that muscle chest of goslings in research groups showed an increase in dry matter. Whereas in the
control group goslings the figure was 25,2 %, in the second experimental group it was higher by 1,2 %, in the third — 1,6
(P<0,05) and in the fourth — 1,5 % (P<0,05).

The breast muscle protein of experimental goslings groups tended to increase (respectively by 20,3 %, 20,4 and 20,6 %
versus 19,6 % in the control group) with increasing doses of lithium administration in feed.

The level of fat in the breast muscle of birds in experimental groups increased slightly. Relative to the control group
difference was 0,2-0,6 %.

The content of ash between groups does not have a substantial legitimate difference. The breast muscle amount of ash in
control and three experimental groups, was similar and amounted 1,2 %, while their peers in the second experimental group was
by 0,1 % lower, while in the fourth — by 0,1 % higher.

Calculations showed that the energy value of 100 g pectoral muscle in the second experimental group was 125,7 kcal, in
the third — and fourth 128,0 and 124,8 kcal, which is by 6,1 %, by 8,1 and by 5,4 % respectively higher than in control group.

The relative biological value of breast muscle of experimental groups compared with the control group was higher by 3,04,1 %.

Dry matter content in the leg muscles significantly increased in goslings from experimental groups. The difference in this
index between the control and the second experimental group was 1,8 % (P<0,05), the third — 2,9 (P<0,01) and the fourth — 2,7 %
(P<0,01).

The protein content in leg muscles of second experimental group was by 0,5 %, the third — by 0,7 % (P<0,05) and the
fourth by — 1,0 % (P<0,01) higher than goslings in the control group, where a similar figure was 18,5 %.

Fat content in leg muscles of the second experimental group poultry, compared with the control group, significantly
increased by 1,2 % (P<0,05), the third — 2,1 (P<0,01) and the fourth — 1,1 % (P<0,05).

In leg muscles of geese in control group and four experimental groups ash content was the same, amounting to 1,1 %.
Goslings in the second and third experimental groups yielded bird control group for this indicator by 0,2 and 0,1 %,
respectively.

Significant differences between the control and experimental groups were established by the energy value of the leg
muscles. The difference in favor of the latter amounted to 10,7 % (P<0,05), 17,2 (P<0,001) and 12,9 % (P<0,05).

Higher (at 1,2-2,1 %) in geese of experimental groups compared with the control group , was also a relative biological
value of the leg muscles.

Thus, the introduction of lithium in animal feed positively influenced deposition of dry of matter in meat geese, protein
and fat, which helped to increase its energy and biological value. Best meat quality was in goslings, which were fed during
growing with feed enriched with lithium at a rate of 0,1 and 0,15 mg/kg.

Key words: lithium, feed, goslings, dose, meat, chemical composition, biological value.

The effect of germanium supplements in goslings feed on their meat quality

E. Gunchak

In recent years, scientific research in the field of the development and experimental study of optimal norms of reasoning of
the new microelements elements into the feed composition that had not been considered before but proved to have a significant
effect on the poultry body has been conducted. Among priority elements there is germanium. Many scientists in the leading
countries of the world have been interested in this microelement because of its biological diversity.

The purpose of research was to investigate the influence of different doses of germanium supplements in feed for geese on
chemical composition, energy and biological value of their pectoral and thigh muscles.

Experimental materials were the goslings of Legart breed. Feeding the geese from one to 70 days of age was carried out by
complete feed. In goslings feed in the experimental groups during the period of growing germanium was added in such amount
mg/kg: the second group — 0,1; the third group — 0,2 and the fourth group — 0,3. Goslings control group received no supplement
of germanium.

It has been established that the pectoral muscles of goslings in the experimental groups compared with the control group
the dry matter content slightly increased (0,2-0,4 %) and was as follows: in the second group — 27,1 %, the third group — 27,2
and fourth group — 27,0 %.

The protein contents in young geese of the second and fourth experimental groups also dominated by 0,1 %, and third
group — 0,3 % of their peers in the control group where a similar figure was 20,4 %.

The birds of the experimental groups had the fat contents in the pectoral muscle 0,2-0,4 % higher than that in the control
group (3,3 %).

The ash contents in the goslings pectoral muscles in the experimental groups have also changed in the direction of
increasing its quantity. The birds of the second and third experimental groups had the same figure - 1,3 %, the fourth group —
1,4 %. The difference compared with the control group was respectively 0,1 and 0,2 %.

Calculations made on the basis of data as for the chemical composition of meat have shown that the energy value of the
pectoral muscles of young animals in the experimental groups was somewhat higher than the one of the young animals in
control group (123,0-125,5 kecal/100 g versus 122,1 kcal/100 g).

The results of studies of the biological value of the chest muscles showed that the number of the ciliates raised in the
samples of meat geese of the experimental groups was higher: in the second group — by 3,8 %, the third group — 4,3 and fourth
group — 3,0 % in comparison with the amount of the ciliates raised in the control samples.

Thus, because of the higher level of germanium in the goslings feed in the experimental groups one could observe a trend
to higher muscle delaying feet of dry matter — 0,1- 0,4 % compared with that of the control group (27,9 %).

The deposition of protein in the goslings femoral muscles of the experimental groups didn’t have a regular nature
according to the microelement dose. Thus, the figure in the second experimental group was 0,2 % and in the third and fourth —
0,1 % higher than in the control group (20,1 %).
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The contents of fat in femoral muscles of birds in the second experimental group increased up to 6,0 %, in the third group — to 6,3 and
fourth group — to 5,8 %. The difference compared with the control group was respectively 0,4 %, 0,7 (P<0,05) and 0,2 %.

The slight increase of the ash contents of femoral muscles (at 0,1-0,2 %) occurred only in young geese of the third and fourth
experimental groups. In the control and second experimental groups the figure was at the same level (1,1 %).

In the experimental groups goslings energy value per 100 g femoral muscle was also higher and amounted 141,1-143,0 kcal versus
138,7 kcal in the control group. However, a statistically significant difference was only in the third young geese experimental group where
this indicator was 3,1 % (P<0,05) higher than that of their peers in the control group.

The obtained results as for the biological value of femoral muscles in the goslings experimental groups indicate that it has increased
compared with the control group, in the second group — by 2,1 %, in the third group — 1,9 and in the fourth group — 1,1 %.

Thus, germanium supplements in feed at doses studied did not significantly influence the quality of goose meat, but had a positive
impact on some indicators that characterize its nutritional and biological value. Taking into consideration the quality of meat, among birds
of the experimental groups one should stress the goslings whose feed contained germanium in dose 0,2 mg/kg.

Key words: goslings, germanium, feed, protein, fat, ash, energy and biological value.

Improvement in the genealogical strucrure of ukrainian black-and-white dairy cattle breeding herds by identifying
and using bull-leaders

M. Tkachenko, S. Tkachenko

Experience of many countries with a highly developed science and dairy cattle breeding as well as scientists’ predictions indicate
that breeding work with the breed should be done according to the principles of large-scale selection, which includes intensive and
centralized use of bull-improvers applying deep knowledge of basic methods for assessing the qualities of breeding animals, population
genetics, patterns of variation and inheritance of economically useful traits in populations and herds. This approach will allow the
breeding to increase the genetic progress in the population to 60 kg of milk per cow per year.

The aim of the research was to create and improve the genealogical structure of pedigree herds in Ukrainian black-and-
white dairy cattle of Kyiv region by identifying and intensive use of the the best bulls of the breed.

We used the research information of three breeding enterprises (Bila Tserkva SPE, Kyiv OIIO and the Chief Selection
Centre ) as an object. The Data describes the population of Ukrainian black-and-white dairy cattle of Kyiv region.

The study has shown that using semen of bulls-improvers provided the opportunity to receive additionally 100-300 kg
more milk per cow on average, and in some farms it made 500-600 kg more compared to the peers.

A comprehensive analysis of 347 sperm output of sires bulls from the three breeding enterprises of Kyiv region in the
amount of 12846147 sperm dozis pointed out that only 161 (46.4 %) bulls have the assessment on the quality of offspring.
Their breeding value made 325 kg of milk on average, including sires of Ukrainian black-and-white dairy cattle +219 kg,
Holstein +461 kg and Dutch +252 kg of milk.

Analysis of the evaluation of the sires showed the Holstein sires (+ 461 kg milk) are better in terms of the breeding value.

Ukrainian black-and-white dairy cattle bulls possess lower breeding value compared with Holstein sires and Dutch (+219
kg of milk), but they produce the offspring more suited to the conditions of feeding and maintenance, since well as high blood
offspring obtained from Holstein bulls (75% of "blood " for Holsteins) reacts to the impact of the environment dramatically and
under poor maintenance and low feeding can not realize their genetic potential.

However, if the performance of a bull's mother does not significantly affect the performance of a bull's daughters, the
breeding value of the parents affects the bulls straightforward evaluation of sires and his offspring, since the rate of the parent
bulls accounted for 40-45 % of the effect of selection while for mothers bulls, it is 23-30 %. All this points to the need for
selection among a group of parents bulls.

It is established that the existing bull-breeders obtained from 134 parents of bulls, that is, the intensity of selection makes
only 2-3 son of a father. It proves the necessity of implementing the system of selection and extensive use of bull-breeders.

Our previous studies have shown that hereditary progress in herds of Ukrainian black-and-white dairy cattle is nearly
completely dependent on the selection of bull- breeders (90-95 %) since even under the hardest cows culling maternal the
effect of selection may increase by no more than 15 %.

Therefore, selection and breeding work of Ukrainian black-and-white dairy cattle should be directed at identifying and
intensive use of outstanding sires that are largely dominated by the productive qualities of breeding stock and consistently
convey their offspring.

Key words: line, population, genetic progress, selection effects, breeding value, the intensity of selection, semen, bull
leaders, bull-breeders.

The use of microbial inoculants at corn silage preservation

S. Chernyuk, A. Zahorodniy

There has been studied the impact of inoculants use on the corn silage preparation technology and corn silage preservation.
The main inoculants’ advantages and their prospective use have been defined.

There has been found out that DuPont Pioneer inoculants prevented the development of pathogenic bacteria, mold and fungi. Inocu-
lants provide for preserving the initial features of raw materials. In accordance with silage quality requirements, one can say that silage with
the traditional method preparation could be identified as the 3-rd class quality and the silage treated with 11C33 inoculants could be identi-
fied as the 1-st class quality.

The first silage samples were taken in October, 2013. The chemical composition analysis showed that the content of dry
substance in 1 kg of traditional silage was 14,7 % higher than in 1 kg of silage treated with the 11C33 inoculants. Silage with
the DuPont Pioneer 11C33 inoculants had by 52,2 % more phosphorus and by 16,7% less protein than the silage prepared with
the traditional method, without any conservants. Active acidity (pH) was at the level of 3,50-3,66.
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The experimental silage with 11C33 inoculants had more organic acids, mostly lactic acids and acetic acids (Table 2). The
experimental silage treated wtih 11C33 kept 2,43 % more lactic acid and it did not have the oleic acid.

In early May, 2014 they were taken the silage samples, with their further organoleptic estimatation which showed the same
good odour with the sour apple taste. At the same time the silage has smaller amount of dry substance, both with traditional
silage and that treated with 11C33.

There were 83,1 g of digestible protein in 1 kg of silage treated with 11C33 inoculants versa 72,9 g of protein in the tradi-
tional silage. Analysis results showed treated silage ripening, with the content of protein increased by 18,7% in comparison
with the traditional silage where one could observe the protein decrease by 8,8 g. Due to fermentation processes and the bacte-
rial activity the balance of acids ahs changed. Both types of silage had less lactic acid and more acetic acid. Finally, there were
no oleic acid in both types of silage.

Active acidity or the hydrogen-ion concentration of the treated silage was at the level of 4,10 and it provided the essential
acidity to inhibit the pathogen bacteria concentration.

There was the positive changing of the acid balance in the forage. The lactic acid was 15,2 % higher in the silage treated
with 11C33 inoculants and the acetic acid was 13,6 % lower if compared to the traditional silage. The oleic acid was not ob-
served in both silages.

Pioneer® brand 11C33 is a unique blend of proprietary strains of Lactobacillus buchneri, Lactobacillus plantarum and En-
terococcus faecium (U.S. Patent No. 6,403,084) used to enhance fermentation in corn ensilaging, to improve anaerobic dry
substance preservation and minimize aerobic dry substance losses.

Lactobacillus buchneri is a lactic acid bacterium that produces a broad spectrum of volatile fatty acids during silage fer-
mentation inhibiting the growth of pathogenic microorganisms and yeast. This significant inhibition enhances aerobic stability,
reduces heating in the feed bunk and minimizes silage aerobic losses.

Thus, the DuPont Pioneer inoculants prevent molding processes, providing for preserving the initial features of raw materials. In ac-
cordance wtih the silage quality requirements, one can state that silage with the traditional method preparation could be rferred to as the 3-
1d class quality and the silage treated with 11C33 inoculants could be referred to as the 1-st class quality.

Key words: forage production, inoculants, silage, preserving agent, ensilaging.

Influence of the “Ecosorb” preparation on duck broilers meat quality

N. Batenko

The quality of young duck meat studied in scientific and economic experiment, in the conditions of experimental facilities
of the Department of Feed Technology, feed additives and animal nutrition at the Bila Tserkva National Agrarian University.

According to the scheme of the experiment (Table 1) were selected for 400 one day old ducklings of the cross Cherry
Valley, of which by analogue principle there were formed four groups — one control and three experimental with 100 heads (50
males and 50 females) each. Analogues were selected by sex and body weight.

Feeding ducks in all experimental groups throughout the experiment was the same (complete feed) and differ only that in
the fodder 1st control group ducklings there was no sorbent, and the animal feed for ducklings of the 2nd, 3rd and 4th D groups
sorbent was added at doses of 0.57, 0.78 and 1 g/kg of feed, respectively. During the introduction of feed additives, the method
of weighing and dispensing multi-mixing was used. The main period of the experiment lasted 42 days.

At the end of the experiment, after ducklings achieved 42-day of age, their slaughter was carried out on 4 head of each
group live weight of which corresponded to the average in the group according to the conventional method.

The meat quality was determined by chemical and biological value — for amino acid composition. For this purpose we used
December and thigh muscles. Chemical composition (dry and organic matter, ash, protein, fat and ash) were determined by
standard methods, and the amino acid — the automatic analyzer TTT 339 using cation exchange resin LG ANB active group
SO3. The study was carried out in duplicate.

Biometric data processing was carried out using MS Excel software using the builtin statistical functions.

It is known that the nutritional value of meat due to its chemical composition, which largely depends on the level of
feeding birds.

As a result, studies have found that feeding ducks with the addition of different doses of sorbent during their growing
influence the chemical composition of the breast muscles and leg muscles.

The young ducks in group 2 dry matter content and ash muscle was 0.2 organic matter — 0.4, protein — 0.1 % higher, and
fat content, by contrast, 0.1 % lower than in control counterparts. A similar pattern is found and the chemical composition of the
leg muscles of birds. In particular, the muscles of the duckling legs 2nd group observed an increase of 0.2 in the number of dry
and 0.3 organic matter, protein and ash respectively 0.4 and 0.1 %. While for fat significant difference from the control group
counterparts is not installed.

In pecs poultry 3rd group showed a reduction in the fat content of 0.2 %, increasing ash content, organic matter and ash
respectively 0.1, 0.1 and 0.4 %, while the contents of dry matter and protein differences with the control group was not observed.

Feeding 3rd group ducklings with the addition of sorbent 0.78 g/kg resulted in reduction of muscle dry and organic matter,
respectively, by 0.3 and 0.9 %. The content of protein, fat, ash and ash differences with controls not marked.

Adding sorbent to ducklings feed of the 4th experimental group in an amount of 1 g/kg of feed contributed to the growth of
the breast muscle dry matter content of 0.6 organic matter — 0.8, protein — 0.5, fat — 0,1 ash and by 0.9 % compared to the
control group birds.

Increased protein feeding ducks 4th group was accompanied by the growth of content in muscles of legs dry and organic
matter 1.0, 1.6 protein, 0.3 fat and 0.1 decrease in the number of ash and ash of 0.2 % compared to the control group ducks.

On the basis of our studies it was found that the use during all periods of growing ducklings a high content of sorbent in
animal feed significantly increases the biological value of meat.

Key words: ducklings, chickens, sorbent, breast muscle, fat, protein, ash, dry and organic matter.
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Secretory function and capacity system of the buffalo udder

Yu. Guzeev

Buffalo production takes a leading position on milk gross production of in the world. The USA and other developed coun-
tries import buffalo herd for their organic production and integrated study. Ukrainian gene pool selection buffalo herd has been
established in Ukraine in "Golosiyevo" Ltd. of Brovary district, Kyiv region.

The research aims at investigating peculiarities of milk secretion in buffalo. They were compared with those of cows and
goats of wide-spread breeds.

Milk is produced by mammary gland and is it is a very complex biological fluid by its nature. Producing milk is a complex
biological process. Milk is secreted as an integrated system rather than by individual components, although milk fat occupies a
special position in this holistic system. Formation and removal of milk fat compared with other milk components has its own
distinctive features.

The high fat content in buffalo milk and its great lability are very favorable factors creating great opportunities for study-
ing the physiological nature of the formation and removal of milk fat.

Under modern level of using buffalos as a dairy cattle their udder capacity is not used fully.

Udder capacity is apprised by the maximum milk yield. The maximum milk yield can be determined experimentally by
means of artificial lengthening the interval between the milkings.

Numerous scientific researches studied the basic laws of cows and goats udder filling capacities. It has been found out that milk
outflows periodically into the capacitive system lower parts (tanks and ducts) as in the course of milk producing. By the next milking
this part of the capacitive system can contain the amount of milk equal to that of half the amount of a single milking. It is enough to
overcome the resistance of the sphincter nipple to remove this milk. Active milk flow is necessary to retrieve the rest of the milk. Dif-
ferent names were offered to designate these different milk portions or fractions of a single milking: the first portion is called a single
milking tank, and the second one — the alveolar. Many physiological research laboratories defined the basic regularities of the alloca-
tion of these milk portions, as well as their physical-chemical properties and biological features.

Buffalo females unlike cows and goats have no cistern milk portion. Their milk begins to flow out only after active milk
output.

There has been formulated the idea that according to udder functional features, there are two extreme types. i.e. prodromal
and simultaneous ones with transitive intermediate steps.

A peculiar feature of the prodromal type is the fact that the udder accumulates up to 100% of the milk and during milking
and udder already contains the whole amount of a single milking. The simultaneous type, by contrast, contains only 25% of the
amount a single milking and over 70% of the single milking is formed in the process of milking. Natural differences are obvi-
ous, especially those observed in indigenous cattle populations of gray Ukrainian, Carpathian brown, buffalo and others breeds.

Buffaloes udder compared with that of dairy cattle modern breeds has a less developed capacitive system of lower parts of
the udder. Buffalo udder requires more complete milk ejection reflex stimulation to complete the entire single milking yield.

Thus, milk is secreted in the reflectory phase of milking in buffalos. It is preceded with latent period which is longer in
buffalos than in cows and goats which should be considered.

Synthesizing and milk returns (up to 70%) during a single milking in the udder milking is a physiological feature of the
buffalo udder. This physiological feature buffalo udder should be considered in further improvement of milking machines and
milking process.

Key words: buffalo, udder, milking, udder capacitive system.

Estimation and selection of bull breeders of various breeds by their own characteristics

L. Starostenko, M. Bushtruk, I. Tytarenko, V. Danilenko

By the materials of zootechnic and breeding records, there was conducted the estimation of bulls of Symmental, Holstein
and the Ukrainian Red-and-White dairy breed by the indicators of living mass, exterior and sperm production. The bull breeders
under study were effectively used in Kyiv and Chernihiv areas on the foundation stock population. The research data specify
that bulls of the studied breeds are comparatively large and constitutionally strong, but bulls of the Ukrainian Ukrainian Red-
and-White dairy breed had greater living mass in 5-years-old age. There was found a reliable difference on sperm volume and
by the concentration of spermium between pure breed bulls of Symmental and Holstein breeds. Mature bulls of the Ukrainian
Red-and-White dairy breed occupy the intermediate form of inheritance on this feature and characterized with the following
level of sperm productivity: volume of sperm doze 3,14+0,08 mls, concentration of spermium in sperm doze 1,14+0,02
milliards/ of ml, activity of spermium 7,85+0,1 points.

The work is dedicated to realization of estimation and selection of bulls on their own indexes, as the important element of
selection that allows in early age to select the best bulls on the indexes of living mass, exterior and sperm productivity.
Combination of high inheritance of physiology indexes allows to successfully conduct the selection of high changeability bulls
according to the own indexes. The study of conformities to law of correlation between plant-breeding signs gives an
opportunity to solve the task of selection and choose its strategy. So, the selection of animals on signs that have positive
connection, simplifies selection, and its efficiency increases.

In breed making and breed improving process, the requirements grew sharply to the breeding and productive internalss of
animals and simultaneously the value of their estimation increased on a constitution and exterior, that are the criteria of
belonging to certain direction of productivity, by the indexes of health and durability of build. The results of our research
showed that bulls of symental breed as the combined direction of the productivity, considerably differ from bulls of strictly
specialized suckling holstein breed. Bulls of Ukrainian Red-and-White dairy breed are also characterized by the features of
build, characteristic for a suckling cattle.

An estimation of double plus bulls by sperm productivity is one of the elements of complex estimation that complements
the indexes of origin, exterior, constitution, living mass and estimation after posterity. Selection of double plus bulls on the
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indexes of sperm productivity in the suckling cattle breeding is the important measure of increase the efficiency of breeding
work. Analysing the indexes of sperm productivity of different breeds educed, between of pure breed bulls of holstein breed
and bulls of the Ukrainian Red-and-White dairy breed a reliable difference is set on the indexes of sperm productivity, on the
indexes of volume of sperm doze (P>0,99) and concentration of spermium (P>0,95).

Efficiency of selection and level of selection also depend on character of mutual relations between different indexes.
Development of these questions will give an opportunity to educe the best double plus bulls and to use them effectively in the
system of large-scale selection.

For development of the effective program of selection of bulls on the reproduced signs it is necessary to take into account
genetic correlations between these indexes. Studying the quantity and quality indexes of sperm productivity there was set
functional interdependence between signs. The educed intercommunication between the separate indexes of the reproduced
ability gives an opportunity more reliably to estimate quality of sperm and use more effective direction of selection of sires So,
between a volume and concentration of sperm negative connection (r=-0,13-0,27) is set, and between the volume of sperm doze
and number of spermium in sperm doze, and also between a concentration and the same sign of copulas positive, rectilineal
type. So, the number of spermium in sperm doze can be distinguished as a basic plant-breeding sign.

Thus, the main task of plant-breeding work in the suckling cattle breeding is an improvement of breeding and productive
internals of animals, improvement of existing and creation of new high-performance breeds. It should be noted that important
direction of progress in the cattle breeding is passing to the intensive selection of bulls with an estimation originally, by own
indexes and in quality of posterity that will allow to take away, and in future and to use bulls for improvement, solvent proof to
pass to the internals the descendants.

Key words: bulls, indexes of sperm productivity, live weight, exterior, Ukrainian Black-and-White dairy breed, Ukrainian
Red-and-White dairy breed, Holstein, Simmental.

Optimization of nutrient media for cultivation of the strain Bacillus macerans as a producer of pectolytic feed
additive

V. Bolokhovskyi, O. Melnychenko

In all cell walls and in the intercellular space of plants there is an insoluble pectin in different concentrations, which has a
function of bonding element between different molecules of non-starch polysaccharides with elements of cells. Pectin forms a
strong frame, thus standing in the way for endogenous and exogenous enzymes to the nutrient substances. Most of the pectin is
contained in the parenchyme of the plant tissue.

Pectin belongs to non-starch polysaccharides, which are practically not digested in the organisms of monogastric animals,
acting as antinutritional factors. This, in its turn, prevents digestive enzymes in the gastrointestinal tract to hydrolyze proteins,
lipids and carbohydrates concentrated in the endosperm. Thus, transformation of the nutrient substances of the fodder into
animals products is decreased.

Pectins are hydrolyzed in case of action of a number of pectolytic enzymes, which are synthesized by microfungi, some
types of yeasts and bacteria.

The producer of pectolytic enzymes Bacillus macerans has been understudied. Besides, optimum technological regimes of
cultivation of the Bacillus macerans strain have not been worked out.

Due to this, the goal of this work is determination of influence of optimum sources of Nitrogen and carbohydrates on the
intensity of synthesis of pectate transeliminases by the Bacillus macerans producer.

The research was made in the conditions of the laboratory and production capacities of the Private Company
“Biotechnology of Ukraine-Centre” in the town of Ladyzhyn in Vinnytsia Region. The Bacillus macerans producer has been
studied for production of the supplementary feed.

During selection of the source of Nitrogen the following medium was taken as the basis: beet-chips — 27.5 g/l; potassium
sulfate — 2.0 g/l; calcium carbonate — 2.5 g/l; maize extract — 12.5 g/l; potassium hydroxide — 0.2 g/1.

Different sources of Nitrogen were added to the above specified content: ammonium sulfate, ammonium chloride,
ammonium oxalate, ammonium tartrate, ammonium citrate, peptone, casein hydrolysate and urea (control) (based on 0.35 % in
Nitrogen).

After selection of the optimum source of Nitrogen, other sources of carbohydrates were used instead of beet-chips: sugar,
maltose, glucose, starch, native cellulose, sodium-carboxymethyl cellulose, lignin, beetroot pectin, apple pectin, wheat mill-run,
beet-chips (control) (based on 2.2 % in carbohydrates).

During research of the influence of different sources of Nitrogen on the synthesis intensity of pectate transeliminase by the
Bacillus macerans producer, it has been found out that on condition of use of urea the activity of the enzymes complex was the
highest at the level of 21.650 units/ml.

Use of ammonium sulfate and ammonium chloride was accompanied by reduction of activity of the pectate transeliminase,
compared to the control data, accordingly for 22.4 % and 28.3 %.

Introduction of the ammonium citrate and ammonium oxalate to the composition of the nutrient medium did not give high
results. Activity of the pectate transeliminase was lower compared to the option where urea was used, accordingly for 21.0 %
and 19.3 %. In case of deep cultivation of the Bacillus macerans strain on the media with various nitrate containing
compositions the accumulation level of the pectin enzyme was quite high (from 71.6 % to 95.0 %).

Use of simple sugars as single sources of carbohydrates in the nutrient medium contributed to accumulation of the bacteria
biomass, but it did not stimulate enzyme synthesis.

This fact conforms well to the theory of inducing synthesis of the corresponding type of enzymes by the specific substrate.
Such a specific substrate for pectin lyase is pectin. It has been noticed that introduction of substrates containing non-starch
polysaccharides (cellulose, pectin) into the nutrient medium contributes to better accumulation of pectin lyase of starch nature
sugars.
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On condition of use of beetroot pectin and apple pectin the accumulation of the studied enzyme was the closest to the
control. The difference to the control was only 1.6 % and 19.0 %.

Thus, it has been determined that the optimum sources of Nitrogen and carbohydrates for the Bacillus macerans producer
are correspondingly urea and beet-chips.

Key words: nutrient medium, strain Bacillus macerans, enzymes, urea, beet-chips, pectate transeliminase.

Connection of cytogenetic changeability on milk productivity of the Ukrainian Black-pied dairy cattle

V. Oleshko, O. Babenko

It was found that milk productivity of testable cows from the Shchors pedigree plant was higher on 983 kg of milk
(P>0,95), on 20 kg of milk fat (P<0,95), and on 11 kg (P<0,95) of milk albumen as compared to the productivity of cows of
pedigree plant "Agrosvit". Content of fat and albumen in milk the best results had cows from pedigree plant “Agrosvit” on 0,19
and 0,13 (P>0,999) respectively.

With the help of cytogenetic monitoring of dairy cattle in the herds from the Shchors pedigree plants and "Agrosvit" it
was determined that karyotype of greater part of the investigated cows corresponds to the norm, however one third of these
cows had mutative cells and variable chromosomes in karyotype.

It was also found that in the investigated cows of herds from the Shchors pedigree plant the total percentage of mutative
cells is 17,0% and in cows of herds from “Agrosvit” this data is twice higher — 35.8% (P>0,999).

The index of aneuploidy in the cows of herds from the Shchors pedigree plant was 12,5 % and from “Agrosvit” was 15.6%
higher (P>0,999) and made up 28,1 %. The percentage of polyploidy in the investigated cows of herds from the Shchors pedi-
gree plant made up 0,8%, in “Agrosvit” polyploidy cells were not founded.

The part of metaphase with the asynchronous breaking up of center areas of chromosomes for the tested cows of the
Ukrainian Black-pied dairy breed made up in the Shchors pedigree plant 1,3% and in "Agrosvit" 2,4 % at unreliable difference
between indexes (P < 0,95). This index can be used as a marker on dairy cattle breeding because it characterizes intracellular
processes in the organism of animals, stipulated by the features of metabolism, peculiar to the display of capacity for the certain
type of productive realization.

A percent of chromosomal aberrations in the tested cows of herd from the Shchors pedigree plant is 2,4 % and in "Ag-
rosvit" is 5,3 % P>0,999). Research of cytogenetic changeability of the bought cows (n = 6) of herd from the pedigree plant
"Agrosvit" gave the next results: total amount of mutative cells in the bought animals occured with frequency 37,1 % that on
0,9 % more (P<0,95) than for the animals of own reproduction and a portion of mutative cells was 36,2% .

Including great amount of aneuploidy cells on 0,5 % (P <0,95) and almost twice as high index of chromosomal aberrations 7,8 %
versus 4,7 % (P <0,95) was discovered in karyotype of the bought animals, as compared to analogical indices for the animals of own
reproduction. However, frequency of cells with asynchronous cleaving of centromeric regions of chromosomes (ACCRH) in karyo-
type of animals of own reproduction is 3,41% that exceeds this index on 2,71 % in bought animals, that is 0,7 % (P >0,95).

In the tested cows from the Shchors pedigree plant not high, positive but reliable cross-correlation connection between the
general part of mutative cells and yield of cows’ milk 0,108 (P <0,95) was determined. In the tested cows "Agrosvit" was also
determined positive, but unreliable cross-correlation connection between the general amount of mutative cells and yield of
cows’ milk 0,229 (P <0,95), between anueplody and yield of milk 0,184 (P <0,95). And also between the yield of milk and
chromosomal aberrations 0,131 (P <0,95) and between the yield of milk and ACCRCH 0,247 (P <0,95). Low connection was
determined between the amount of mutative cells and milk productivity (r = 0,108-0,299, P <0,95). It proves that cytogenetic
indices reflect chromosomal status of animals and is the certain marker of intensity of metabolism in the organism of animals
that result in the increase of yields of milk of cows.

The estimation of karyotypical changeability of dam population will allow in a short time to educe and withdraw carriers
of high level of chromosomal violations.

Key words: the Ukrainian Black-pied dairy cattle, milk productivity, cytogenetic monitoring, karyotype, chromosomes,
mutative cells.

High yielding foreign and domestic selection Holstein breed cows adapaptability to milking conditions under loose-
boxed farming conditions in the Forest Steppes of Ukraine
S. Les’

The study has found out that milking duration was 5.59—5.96 min under the amount of 29,8-30,6 kg daily milk yield in 15t
lactation foreign selection cows, including one-time milking of 9.9-10.6 kg. Milking duration of Ivano-Frankivsk selection
cows, compared to the duration of milking their peer cows of Hungarian, Danish and German selection was correspondingly
lower by 0.38; 0.14 and 0.01 min, which corresponded their daily yields. Regarding the duration of milking cows of Agrosvit
Ltd., this index is dominated in the peers of Danish and German selection by 0.16 and 0.29 min respectively, but in Hungarian
breed cattle the duration was only 0.08 min shorter.

Regarding the assessment of twice calved cows milking duration, they were evidently adequate to the average daily yields.
For example, milking duration in the Hungarian selection cows was 6.37 minutes for a daily milk yield of 33.1 kg, including
single milking of 12.3 kg, versus 5.92 minutes duration for the daily milk yield of 32.8 kg (11.2 kg single milking yield) in
German Holstein selection. In Danish selection cows milking duration occupies an intermediate position of 6.32 min under the
daily milk yield of 32.6 kg. Ivano-Frankivsk selection cows were almost on a par with the German selection cows by the
duration of milking — 5.96 vs. 5.92 min, but inferior to Hungarian and Danish selection cows, by 0.41 and 0.36 min, or 6.9 and
6.0% (P<0.95) respectively.

Cows of Agrosvit Ltd. selection were almost the same as the German selection cows by milking duration — 6.01 vs. 5.92
min, and 0.36 and 0.31 min, or 6.0 and 5.2% (P<0.95) respectively lower as compared with the duration milking Hungarian and
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Danish selection cows. In general, it can be noted that both average daily yields and milking duration of 2nd lactation cows of
domestic and foreign selection did not differ significantly from each other, except for the Hungarian selection cows.

3rd lactation analogue cows of foreign selection, particularly Hungarian, Danish and German ones, did not differ much
from a biotechnological index of milking duration which were close to daily (30.5, 29.8 and 30.2 kg) and one-time (10.3, 9.9
and 10.2 kg) yields. For example, it was the longest in Hungarian selection cattle — 5.69 min, only 0.16 minutes, or 2.9 %, less
in Danish selection cows, and in German selection cattle, by contrast, it was only 0.07 minutes, or 1.2 % slower.

Regarding the duration of milking 3rd lactation analogue cows of domestic selection, it did not differ significantly from foreign
selection animals under slightly lower daily milk yield (28,9-29,4 versus 29,8-30,5) though it was clearly higher. Thus, in cows of
Ivano-Frankivsk selection under single milk yield of 9.8 kg, milking duration was longer than in the cattle of Hungarian, Danish and
German selection, by 0.18; 0.34 and 0.11 min, or 3.2; 6.1 and 1.9 % (P<0.95) respectively; in cows of Agrosvit Ltd. under single milk
yield of 10.1 kg it was respectively by 0.15; 0.31 and 0.08 min, or 2.6; 5.6 and 1.4 % (P<0.95) longer.

With respect to the average milking yield intensity, 1st lactation cows of domestic selection, it was almost on a par with
foreign selection cows — 1.73-1.76 versus 1.77-1.80 kg per minute. The same is true for maximum milking intensity — 3.56—
3.65 versus 3.77-3.97 against kg per min and the values of manual milking (40-42 vs. 32-39 ml).

Medium and maximum milking intensity in 2nd lactation cows of national selection hardly differed from that of their peers
of foreign selection. In particular, the average milking intensity in domestic breeding cows was 1.81-1.83 versus 1.82-1.93 kg
per min in foreign selection cows, maximum milking intensity was, respectively, 3.86-3.90 versus 3.97—4.17 kg per min.

With regards to the average milking intensity, 3rd lactation cows of Agrosvit Ltd. were inferior to their peers of Hungarian,
Danish and German selection, by 0.08; 0.06 and 0.04 kg per min or 4.6; 3.5 and 2.3 % respectively and the difference in terms
of maximum intensity was respectively 0.23; 0.09 and 0.21 kg per min or 6.4; 2.5 and 5.9 % (P<0.95).

Thus, a comprehensive assessment of the data can reveal that the cows of domestic selection Holstein breed are well
adapted to loose-boxed farming conditions and practically they are not inferior to their foreign selection peers by adaptation to
machine milking.

Key words: high yielding Holstein breed cows of foreign and domestic selection, adaptation to machine milking.

Sows Reproductive capacity under use of biologically active preparations after weaning piglets

V. Sheremeta, O. Menchinskaya

Development of new and improvement of existing methods more accessible biotechnology regulation of reproductive
function of sows is one of the topical areas of research, which is essential in the production of pig production.

One of the areas of control of reproductive function in females is the use of different periods of the reproductive cycle of
dietary and metabolic drugs neurotropic action. A number of studies on the influence of the drug "Glyutam 1M" such
pharmacodynamics on reproductive capacity of sows by using it during artificial insemination. It was found that feeding sows
drug 1-3 days of sexual cycle significantly increases their twins.

It is known that piglets after weaning sows come into sexual hunt on average in 12 days. The duration of the idle period
ranges from 3 to 40 or more days. Quick Recovery sexual cycle caused by switching Lactation dominant on sexual dominant. In
consequence, the hypothalamus increases the rate of secretion of releasing hormone, which stimulates the synthesis and
excretion of pituitary blood Folliculin and lyutropina begins the follicular phase of the sexual cycle. The theoretical basis of
preparation immediately after the lactation period is that the biological action of its components is shown in functionally busy
period of the hypothalamic-pituitary-ovarian axis.

The aim of research was to examine the influence of neurotropic metabolic drug "Glyutam 1M" sows introduced
immediately after weaning of piglets on their reproductive ability.

Within 30 days (March-April) was formed two groups of sows on 30 goals each. Groups formed from sows on a group-
analogues breed, live weight (205-212 kg after the second farrowing (n=15) and 236-240 kg — after the third), average fatness
and preliminary twins. Lactation period lasted 28 days. After weaning piglets of control and experimental sows were kept in the
same room in separate stalls for 15 animals.

Animals were fed a high-grade animal feed its own production in the liquid state, which is made from a special recipe SK-
1. Sows experimental group were fed individually in the morning for 1-3 days after weaning piglets "Glyutam 1M" in a dose of
20 ml., control — 20 ml of saline.

The use of fertility medication helped increase of 6.6% (control — 86.7+6.19 %, experiment — 93.3+4.56 %). Sows in the
experimental group was significantly more newborn piglets and 1.5 are alive — at least 1.9 and 0.4 stillborn head.

Use of the drug in the proposed scheme leads to a tendency to increase in fertility and has a positive impact on the twins
and also reduces fetal mortality.

Significant differences in live weight newborn piglets were found, but the bulk of the nest was significantly higher in the
experimental group compared with control at 2.6 lbs. This is due both to a greater number of piglets in the nest, and some
within the error, the advantage of body weight by 1.7 % (20 g).

Use of the drug contributed to an increase of 5.3 % relative number of sows that had a nest over 10 live piglets. This
piglets are compared with the control was more by 1.6 heads.

The relative amount of business piglets of sows experimental group prevailed control at 2.5 %. Note that in the
experimental group of piglets that had a live weight of less than 1 kg and was 0.7% greater than in controls. However, their live
weight control is likely dominated by 8.3 % and 14.3 % respectively.

In the sows control group that had live offspring piglets was 7.6 % more than females who had also stillborn. While in the
experimental group of such animals it was more by 71.4 %

Comparative analysis shows that in the experimental group sows only with live pigs was more by 31.9% and at the same
relative amount of smaller females who were dead in offspring.

Idle period in the experimental animals was 17.8 % shorter compared with control (control — 5.3+0.45 days research —
4.5+0.09 days).
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Thus, the introduction of sows drug "Glyutam 1M" 1-3 days after weaning activates the hypothalamic-pituitary-ovarian
axis, which improves reproductive ability, such as increased fertility, twins, fewer stillborn piglets and reduced idle time.
Key words: sow, twins, multiple pregnancy, fertility, piglets, "Glyutam 1M".

Metabolism in sows’ organizm after use of neurotropic metabolic drug

L. Bezverkha, V. Sheremeta

The aim of research was to examine the effects of sows' feeding with drug of metabolic — neurotropic action "Hlyutam
IM" during artificial insemination on the metabolic profile of blood and their reproductive ability. Large white sows were
placed in individual stalls during their heat period and were artificially inseminated twice with an interval of 18 hours with
diluted sperm. It was formed 2 groups of sows with 4 heads. Groups were formed from the sows of medium fatness by groups —
analogues. The live weight of sows after the second farrowing ranged from 190-200 kg. Sows of the experimental group were
fed with drug "Hlyutam 1M" in a dose of 20 ml of a 1-3 day sexual cycle or three times starting from the day after the first
insemination. Group of controlled animals — with 20 ml of saline.

Blood for laboratory tests was taken twice from the sows’ ocular sinus, on 4th and 7th days of the sexual cycle (second and
fourth day after the feeding with the drug). From each sow in the morning before feeding the animals it was seized 20 ml of
blood. Concentration determination of the studied metabolites in serum of females was performed on the base of biochemical
analyzer Sinnova BS3000P, using appropriate methods proposed by RANDOX.

Reproductive capacity of sows was determined according to the data obtained in five experiments conducted at different times of
the year in which the experimental animals were fed with the drug by the described scheme. In each of the experiment in the control
and experimental groups there were of 15 heads of sows after first and second farrowing (30 heads of sows in total).

Comparative analysis and dynamics of concentration of total protein and albumin in serum of females indicates the trend
of intensification of protein metabolism by the drug "Hlyutam 1M" injection in sows.

Between the fourth and seventh day of inseminated sows’ sexual cycle, the energy demands are increasing, which intensify
the dissimilation of glucose. This feeding of sows with “Hlyutam 1M” stimulates synthesis and increases the amount of energy
twice as blood glucose decreased by 0,37 mmol/l in the group of controlled animals, and by 0,78 mmol/liter in experimental
group respectively.

The control and experimental females had almost the same cholesterol levels on the 4th day. On the 7th day of sexual cycle
sows of experimental group had no changes in cholesterol level, while sows of controlled group had this level decreased, which
contributed to an increase of 15 % difference between the groups.

Urea concentration in the blood of experimental sows was higher on the 4th and 7th day of sexual for 37,0 % (p<0,05) and
34,1 % compared with the controlled group. At the same time, the concentration of urea in the blood of experimental and
controlled animals did not change over the 3 days. This may indicate that intensive exchange of amino acids has a prolonged
nature due to “Hlyutam 1M”.

Concentration of creatinine at 4th-day of the sexual cycle of the experimental group animals dominated over the controlled
group for 19,4 %, but the difference was within the accepted margin of error. On the 7th day of sexual cycle there was no
creatinine concentration difference between the experimental and controlled animals. This dynamic indicates an intensification
of energy metabolism in the nervous tissue of the brain.

The determined differences in the concentration and dynamics of the studied biochemical components of blood in the
controlled and experimental groups of sows must find reflection in their reproductive ability.

Experimental sows (88,3+2,65 %) have higher level of fertility for 11,7 % (p<0,05), compared with controlled animals
(76,643,46 %). Multifetation was increased for 1,4 piglets (p<0,05), large fetation for 5,4 % and the number of stillborn piglets
decreased by 25 %.

Key words: sow, the drug "Hlyutam 1M", fertility, large fetation, multi fetation, glucose, protein, urea, creatinine,
cholesterol.
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