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BILIMB IIOJII®YHKIIOHAJIBHOI'O COPBEHTY
HA XIMIYHHUH CKJIAA M'A31B KAYEHSAT-BPOUJIEPIB

BcTaHoBIIeHO, 0 BUKOPUCTAHHS Y TOJIBII KaueHAT-OpoiiepiB noidyHKioHaasHOTO copbeHty Exocop6-c sk kopmo-
BO1 100aBKH [0 PaIliOHy MO3HAYMIOCH Ha XIMIYHOMY CKJIaJi IpyJHHX M S31B Ta M’sI31B HIir. Y pa3si 3rOA0BYBaHHS KaueHATaM-
OpoitiepaM KOMOIKOPMIB 3 I0AaBaHHAM copOeHTy y no3i 1,0 % cmocTepiranu 301IbIIEHHA Y TPYAHUX M'S3aX MOXXKHBHHX
PCUOBHH MOPIBHIHO 3 aHAJOTaMH KOHTPOJIbHOI rpymu. JlogaBaHHS B KOMOIKOpM KadeHsATaM-OpoiiepaM IOCHITHOI TpymHu
copbeHTy B KuTbKOCTI 2,0 T/KI KOpMy CYTTEBO HE BIUIMHYJO Ha XIMIYHHH ckiajx M’sca. Halkpami MOKa3HUKH XiMI9HOTO
CKJIaly M'sI31B KaueHAT-OpoiiiepiB OTpHMaHO 3a J03H BHECEHHs cOpOeHTy B KinbkocTi 1,5 r/kr kopmy. Lle cipusiino 3poctan-
HIO y TPYIHUX M sI3aX BMIcTy opraHiuHoi pedoBunH Ha 0,5 %, sxupy ta BEP — Ha 0,2 %, npoTeiny Ta 301m — Ha 0,1 % mopis-
HSHO 3 IITUIIEI0 KOHTPOJIBHOI IPYIIH.

KirouoBi ciioBa: xaueHsaTa-Opoiiiepu, nomipyHKIioHansHINA copOeHT Exocop0-c, rpyani M'sI3u, M’ 431 Hir, cyxa i op-
raHiYHa pEeYOBHHA, KHP, IPOTEiH, 301a, BEP.

IMocTranoBka npodaemu. OMHUM 13 CTPUMYIOUNX (HaKTOPiB 30UTBIIEHHS TPOAYKTUBHOCTI CLITbChH-
KOTOCIIO/IapChKOT MTHIII € BUKOPUCTAHHS B MOBHOPAIIOHHUX KOMOIKOpMax 3€pHOBHX KOMITOHEHTIB,
K1 3apakeHl TUTICHEBUMH TpUOKamMu. 3roJJOByBaHHS KOPMIB HaBiTh 3 JOMYCTHMOIO KiJIbKICTIO MIKOTO-
KCHHIB, PU3BOJIUTH JI0 3HIDKEHHS IMyHITETY OpraHi3My MTHIII i, IK HACIIJOK, OTipIICHHS TIepeTpaB-
HOCTi KOPMIB, 3aCBOEHHSI MOKUBHUX PEUYOBHH, B PE3yJbTaTi YOTO CIIOCTEPIraeThCs BiZICTABAHHS y POC-
Ti Ta 3HWKeHHs npoaykTuBHOCTI (Pyxmsaa B.B., 2001; Huwig A.; 2001).

Y BupinreHHi miei mpobiaeMu Ta 3 MeTO0 MPOQITAKTUKN BAXKIIHBE MICIIE BiIBOIUTHCS COpPOESHTaM, SIKi
3HIKYIOTh TOKCUYHY JIiF0 MIKOTOKCHHIB, YITOBUIBHIOIOTH BCMOKTYBAHHS iX y HITYHKOBO-KHIIIKOBOMY Ka-
HaJIi, 3SMEHIIYIOTh HETaTUBHY Jil0 Ha OpraHizM, 00epiraroTh MPOAYKIIiI0 TBAPUHHUIITBA BiJl 3a0pYAHCHHSL

AHaJi3 ocTaHHIX J0ocHiTKeHb i my0Jikamiii. ChoronHi Ha pUHKY YKpaiHH MPOMOHYETHCS IUPOKHAN
ACOPTHMEHT COPOEHTIB, Y CKIafi SIKMX SK 3B’SI3yI0Yi MaTepiald BUKOPHCTOBYIOTh aKTHBOBAaHE BYTULIS,
LEOJTITH, JIesIKi TIMHU (OEHTOHIT, CAaIlOHIT, KAOJIiH), TIAPaTHUI HATpii, Kanbllid-aroMocuiikati oo (Ko-
UK A. M., 2005; [omiyk A.A., 2006; Tjamos S. E., 2006; Bacsaosuu O. M., 2008).

Tomy BHBUEHHS BILTUBY COPOCHTY, 3[JaTHOTO 3B'SI3yBaTH HAHpPi3HOMAHITHIIII THITH MiKOTOKCHHIB,
a TaKoXX MIIIHO YTPUMYBATH IX HE3aJIEKHO Bifl KUCIOTHOCTI CEpeIOBHIIA, Ha MEPETPaBHICTh KOPMIB,
OOMIH PEYOBHH Ta MPOAYKTUBHICTH KAaUEHAT-OPOUIIEPIB € aKTyalbHUM HampsMOM JociipkeHHs. Og-
HUM 13 BHCOKOE(EKTHUBHHX COPOEHTIB, 3MaTHUX (PYHKIIOHYBAaTH B TMPOCBITI IIIYHKOBO-KHIIIKOBOTO
Tpakty € Ekocopb-c.

Mertoro aociiaxeHb 0yJI0 BUBUYCHHS XIMIYHOTO CKJIaJy M’SI30BOi TKAHMHU KaueHAT-OpOMIepiB 3a
PI3HUX J103 BHECEHHS MOJIi()yHKITIOHATIBHOTO copOeHTy ExocopO-c 110 ckiiagy KoMOiKopMy.

Marepiaa i MeToauka aociigxedb. JlocimiKeHHS POBOIMIM B YMOBaX BiBapiro 1 Mixkadeapa-
TBHOT J1abopaTopii kKadeapn TeXHOOril KOPMiB, KOPMOBUX J00aBOK 1 rofiBimi TBapuH binonepkiBch-
KOT'0 HaIllOHAJILHOTO arpapHOro YHIBEPCUTETY Ha KaueHATax-0poiiepax Kpocy ueppi-Besuti.

st npoBenenHst gociigy Oymno chopmoBano 4 rpynu (0JHa KOHTPOJIbHA 1 TpH Aocaianux) no 100 ro-
7B y kokHiH (50 camuiB i 50 camo4yok) B 1060BOMY Billi, HiZiOpaHuX 3a MPUHLIUIIOM aHaJIOTiB (Tad. 1).

Tabmums 1 — CxeMa HAyKOBO-TOCIIOAAPCHKOr0 J0CTiTy

I'pyna KimpkicTb o Xapakrep ToxiBii
1 KOHTpOJIEHA 100 IK (moBHOpAaITioHHHI KOMOIKOpM)
2 nociinHa 100 I1K + cop6enr (1,0 r/kr)
3 mocnigHa 100 I1K + cop6enr (1,5 r/kr)
4 nocninHa 100 I1K + copbenr (2,0 r/kr)

3a OCHOBHUMH KOMITOHEHTaMH KOMOIKOPMH, SIKi 3TOI0OBYBAIM KayeHsITaM-OpoiiiepaM KOHTPOIIBHOT Ta
JOCTIJHUX TPy, OyJ1 OHAKOBUMHM. Pi3HUIIA B roAiBii NTULI KOHTPOJIBHOI 1 AOCTIAHOI IpyN moJsraina y
3aCTOCYBaHHI Pi3HUX 1103 cOpOeHTY Exocop0-c y koMOikopMi 3riHO 31 cXeMoro aociiny (tada. 1).
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Tak, xaueHsTam-Opoitnepam 1-i KOHTPOIBHOI TPyIH 3rOJOBYBaM KOMOIKOpPM 0€3 101aTKOBOTO
BKJIIOUEHHS COPOEHTY, a 10 KOMOiKOpMiB KaueHsT-Opoinepie 2, 3 1 4-1 gocnigHuX Tpym IoJaBaiu
noiipyHkuionansHuit copoent Exocop6-c y mozax 1,0; 1,5 ta 2,0 r/kr kopmy BiamoBiano. Ilig wac
BBEJIEHHS 10 KOMOIKOpMY 100aBOK BUKOPHUCTOBYBAJIM METOJ BarOBOTO JO3yBaHHA Ta OaratocTyreHe-
BOTO 3MilTyBaHHS. TpHUBaiCTh HOCIiAy cTaHOBUIA 42 100M.

ITi1oCITiTHe HOroMiB S yTPUMYBAIM HA Mi/UIO31 3 MITBHOCTI TOCAJKH BOCHMEPO KaueHsT Ha 1 M’
miurorn. GpoHT TOAIBII 1 HAIyBaHHS CTaHOBHB 1O 3 cM. [lapameTpu MIKpOKIIMAaTy B MPUMIMICHHIX
BIJIMIOBiAaIM BCTAHOBJICHUM HOPMAaTHBAM.

Jl1st ipoBeIeHHS TOCIIPKEHb XIMIYHOTO CKJIaJy HANIPUKIHIN JOCHTIy 3a TOCATHCHHS KauyeHSITaMU
42-1000BOTO BiKY, TPOBOAMIM 3a0iil ITHUII 11O 4 TOJIOBU 3 KOKHOI IPYITH, 1 3 TYIIOK BiOUpay 3pa3ku
TPYAHHUX M A31B Ta M’SI31B HIT. Y M’sCi KaueHAT-OpoiiiepiB BU3HAYAIN BOJIOTY — BHCYIIYBaHHIM Ha-
B)XKH B CyIIMIbHIN madi 3a remneparypu 60-65 °C 1o cranoi Macu; CUPH KUP — METOAOM OiHap-
HUX CyMilel; OiToK — OlypeTOBUM METOJOM; CHPY 307y — METOAOM OTOJICHHS HAaBa)KKHU MOBITPSHO-
cyxoi pedoBUHM B T1edi 3a Temmneparypu 450-500 °C.

biomerpruny 00poOKy MaHUX 3IIHCHIOBAIH 3a JOTIOMOTOI0 ITporpaMHoro 3abe3medenns MS Excel
3 BUKOPUCTaHHIM BOYZOBAaHHX CTATHCTHYHHUX (QYHKIIIH.

Pe3yabTaTu qociain:keHsb Ta iX 00roBopeHHs. Y pe3ylbTaTi JOCTiHKEHb OYyI0 BCTAHOBIIEHO, IO
3TO/IOBYBaHHA KadeHSATaM-OpoiiiepaM KOMOIKOpMY 3 TOJaBaHHSM Di3HHX /03 MOJi(yHKI[IOHATHHOTO
copbenty Exocop0-c min yac ix BUpOLIyBaHHS BIUIMBA€E HA XIMIYHHN CKJIaJ] TPYAHHUX M sI31B Ta M’SI3iB
HiT (TalII. 2).

Tabmums 2 — XiMiunuii ckIax rpyaAHux M’si3is Ta M°s3iB wir, %, X + S} (n=4)

I'pyna
Iloxaznuk 1a | >a | 3 | ia
'pynui M 5131
Cyxa pe4oBHHa 20,3+0,24 20,6+0,18 20,9+0,28 20,4+0,36
3o1a 1,3+0,03 1,3+0,04 1,4+0,01" 1,1+0,02
OpraziyHa pe4oBHHA 19,0+0,08 19,3+0,16 19,5+0,12 19,3+0,42
TIporein 17,2+0,36 17,3£0,19 17,3+£0,21 17,2+0,34
Kup 0,8+0,03 0,9+0,03 1,0+0,11 0,9+0,06
BEP 1,0+0,18 1,1£0,21 1,2+0,14 1,2+0,17
M’ 5131 HIT
Cyxa pedoBHHa 22,2+0,73 22,4+0,52 22 5+0,54 22,240,70
3o1a 1,3+0,04 1,3+0,03 1,4+0,02 1,1+0,02
OpraHiyHa pe4yoBHHA 20,9+0,93 21,1+£0,82 21,1+£0,76 21,1+£0,81
[poTein 13,0+0,25 13,1+0,29 13,3+0,32 13,1£0,21
Kup 4,4+0,47 4,8+0,50 5,0+0,79 4,6+0,42
BEP 3,5+0,49 3,2+0,57 2,8+0,69 3,4+0,86

Cnin BigmituTu (Tabn. 2), mo 3a AogaBaHHS 10 cKilaay kombikopmy ExocopOy-c y KibKOCTi
1,0 r/kr mis kadok-OpoinepiB 2-1 rpynu, y NTHI MiABHIIMBCI BMICT Y TPYAHHUX M 532X OpPraHi4HOI
peuoBunu Ha 0,3 %; nporeiny, xupy Ta BEP — Ha 0,1 % nopiBHAHO i3 KOHTPOJIEM.

BcraHoBieHo, 1110 3rofioByBaHHS NTHII 4-1 TpyIIH KOMOiKopMYy 13 ymicToM ExocopOy-c y KijbKOC-
Ti 2,0 I/KT COpPHUSIIO 3pOCTaHHIO B TPYAHUX M’s3ax piBHS opraHiuHoi peuoBuHH Ha 0,3 %; *KuUpy — Ha
0,1 % T1a BEP — na 0,2 %. 3a BMicTOM IpoTeiHy NOKa3HUKU OyJIH Ha PiBHI KOHTPOJIO, @ 32 BMICTOM
30JT1 — MTOCTYTAIIUCS aHajoram KoHTpoutro Ha 0,2 %.

3a noxasanns 1,5 /KT copdenty ExocopO-c y m'aci kaueHsT-Opoiinepis 3-1 rpynu 3pic yMicT opraHiu-
Ho1 peyoBunm Ha 0,5 %; xupy Ta BEP — Ha 0,2 %; 3011 Ta nporeiny — Ha 0,1 % NOPIBHSHO 13 KOHTPOJIEM.
[Toi0Ha 3aKOHOMIPHICTE CIIOCTEPIra€ThCs 3a XIMIYHUM CKJIaJI0M M’SI31B HIT' y IITUIL JOCIIIHUX IPYIL.

30kpema, y M’si3aX HIiT KaueHAT 2-1 TPYIU CIIOCTEPirav MiABUILIECHHS KiJIBKOCTI OpraHigyHoi pevo-
BuHM — Ha 0,2 %, nporeiny — Ha 0,1 %; xupy — Ha 0,4 %; To/i SIK 32 BMiCTOM 30JTM PI3HUIII 3 POBECHH-
KaMH KOHTPOJIbHOI IPpyIH HE BUSABJIEHO, a BMicT bEP, HaBmakwu, 6yB 3umxernM Ha 0,3 %.

VY M’si3ax HIr MOJIOIHAKY 3-1 Tpynu MicTrutocs Ounbiie mpoteiny Ha 0,3 %; opraHiyHOi pe4oBHHU — Ha
0,2 %; xupy —Ha 0,1 %; 30 — Ha 0,6 %; npote BMicT BEP O0yB Hrpkue Ha 0,7 %, HDK Y aHAJIOTB KOHTPOJIFO.

Crij 3a3Ha4nTH, M0 y NTHI 4-1 Ipynu y M’s13aX HIT BiIMiYaIy 3HWKEHHS KUTbKocTi 3051 Ta BEP,
BigmoBiaHo, Ha 0,2 ta 0,1 %, BogHOYAC BCTAHOBJICHO MiABULICHHS OPraHiyHOI PEYOBHHU Ta XKHUPY — Ha
0,2 % 1 mporeiny — Ha 0,1 % MOPIBHAHO 3 KOHTPOJIEM.
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BucnoBok. Haiikpairii moka3HHKH XIMIYHOTO CKJIaTy M's31B KaueHAT-OpoiiIepiB OTPUMAHO 3a 1031
BHECEHHS NoJipyHKIioHATEHOTO copbeHTy Exocop6-¢ y kximpkocTi 1,5 r/kr xopmy. Lle cripusiio 3poc-
TaHHIO Y TPYJHHUX M s3aX BMIcTy opraniyHoi pedoBunu Ha 0,5 %, xxupy ta BEP — Ha 0,2 %, npoteiny
Ta 3071 — Ha 0,1 % MOpIBHSIHO 3 ITUIIEI0 KOHTPOJIBHOI TPYITH.
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Bausinue noupyHKINOHAIBLHOr0 cOpOEeHTa HA XUMUYECKHI COCTaB MBI YTAT-OpoiijiepoB

H.B. HepamkoBckasi, B.M. HegamkoBckuii

VYCTaHOBJIEHO, YTO HCIOJb30BaHUE B KOPMIICHHUH YTAT-OpOiiepoB moiau(yHKIMOHAIBHOIO copbeHTa DKocopO-c, Kak
KOPMOBOI1 TOOABKH K PAILlIOHY OTPa3WJIOCh HA XMMHYECKOM COCTaBe IPYIHBIX MBIIII U MBIIII] HOT. B cirydyae ckapMiMBaHuUs
yTsTaM-OpoiinepaM KOMOMKOPMOB ¢ Jo0aBieHHeM copbeHta B no3e 1,0 % HaOniomann yBenuueHHe B TPYAHBIX MBIIIIAX
MTUTATENFHBIX BEIIECTB 0 CPABHEHHIO C aHAIOTAMH KOHTPOJILHOH rpymisl. JJoOaBieHrne B KOMOUKOPM yTaTaM-Opoiinepam
OTIBITHOW TPYNITBI cOpOeHTa B KosmuecTBe 2,0 I/Kr KopMa CYIIECTBEHHO He MOBJIHSIO Ha XUMUYECKHUHA cocTaB msaca. Jlydmme
MMOKA3aTeN XUMUYIECKOTO COCTaBa MBIIII YTAT-OpOMIepOB MONyYeHO MPH 03¢ BHECEHUS cOpOeHTa B KommuecTtse 1,5 T/Kr
KOpMa. DTO CIOCOOCTBOBAIO POCTY B IPYIHBIX MBIIIIAX COACPKAHUS OpraHinyeckoro Bemiectsa Ha 0,5 %, xupa u MAP — Ha
0,2 %, npotenHa u 30161 — Ha 0,1 % 10 cpaBHEHHUIO C NTHULEH KOHTPOIBHON TPYIIIBL.

KuroueBble ciioBa: ytsita-Opoitiepsl, moanyHKINOHATIBHBII cOpOeHT DK0copO-C, TPy IHBIE MBILIIIBI, MBIIIIEl HOT, CY-
X0€ ¥ OpraHuYecKoe BEeUIeCTBO, XKUP, MPOTEeHH, 30ia, BEP.
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BIIVIMB I'I APOJII3ATY CO€BOI'O MOJIOKA HA IHTEHCUBHICTbD
BUPOIIYBAHHA B/KOJIMHUMU CIM’SAAMU PO3ILJIOY

BuBYeHO e(eKTHBHICTh BUKOPUCTAHHS TiIpOJIi3aTy COEBOTO MOJIOKA y TOAiBII O/pKin. BeraHoBIeHO, 1110 3HMKEHHS iH-
TEHCUBHOCTI BHPOILYBaHHS PO3IUIOAY O/PKOJIMHUMH CIM’IMH TOCIHIZHOI Tpymnu OyJI0 MEHIINM MOPIBHSHO 3 1X aHAJlOraMu
KOHTPOJBHOI IpymnH. 30KpeMa, Ha TepIly JaTy MigpaxyHKy y 2,2 pasu, apyry — y 2,0 pasu, Tpetio — y 2,5 pasu, 4eTBepTy —
y 1,07 Ta Ha r’stty — y 1,37 pasu. 3aranoM 3a Bech 0OJIKOBHH ITepio]] 3HIKEHHS iIHTEHCHUBHOCTI BUPOIIEHHS PO3ILIONY O/KO-
JIMHAMH CiM’IMH TOCIITHOT rpymH Oyno MeHInM y 1,83 pas3u, MOpiBHSHO 3 KOHTPOJIEM.

BcTaHOBJIEHO MiABUILEHHS BUPOLIEHHS OkoaMu po3iuiony Ha 23,2 % 3a 3roloByBaHHsI I IpoJIi3aTy COEBOr0 MOJIOKA.

KirouoBi cioBa: 1ykpoBa myzapa, coeBe MoJIOKO, poteasa C, rigpostizaT CoeBOro MoJioka, po3ILIij, JIexkakK, O/pKoInHa
cim's1, mepra, MeJl, KOpMOCYMiIIL.
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