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IHOJOXKXEHHA

PO NOPAJOK ®OPMYBAHHA 35IPHUKA HAYKOBUX ITPAILb
«TEXHOJIOT'TSI BAPOGHUIITBA 1 MEPEPOBKH MMPOJYKIII TBAPUHHUIITBA»
30ipHUK HAyKOBHX Ipalb € NEepiOJUYHUM BUAAHHSAM 00csAToM 12 yMOBHO-APYKOBAaHHMX apKyLIiB,
¢dopmarom A4 1 BumaeTses aBivi Ha pik Thpaxkem 300 IpUMipHUKIB.

Mo myOmikartii y 30ipHHAKY BiJIIIOBIHO O BCTAHOBJICHUX BHMOT TPUHAMAIOTHCS CTATTi, B SKUX BHCBIT-
JIFOIOTBCS Pe3YJIbTaTH HAYKOBUX JOCHIIKEHb, 110 MAIOTh HAYKOBE 1 MPaKTHYHE 3HAYCHHS Ta HOBH3HY. CTat-
Ts Ma€ OyTH HamucaHa YKpaiHCHKOIO, POCIHCBKOI0, AaHTIIIMCHKOI0, HIMELBKOIO Y1 (DPaHILy35KO0I0 MOBOIO.

YV KOXKHOMY HOMEPI MyOJIiKyIOThCS 2—3 OrJILAO0BI CTATTI NPOBIAHKUX (axiBI[B y CBOIl ramysi 3 akTy-
aJIbHUX MTUTaHb.

Crartti 10 30ipHMKa mojgaroThes 10 1 O6epe3ns Ta 1 sxoBTHA. Bumyck 30ipHUKIB mependavdaeTses 10
1 nmunus ta 1 ciuns. JlogaTkoBi BUITYCKH 3a MaTepiajaMM IEpP)KaBHUX 1 MKHAPOJIHHMX HAYKOBUX KOH(e-
PEHIIiN, SKI MPOBOMATHCS Y BiONEepKiBCEKOMY HAIliOHAJILHOMY arpapHOMY VHIBEPCHUTETI, BHIAIOTHCS
MPOTSTOM TPHOX MICSIIB 3 JHS MOJadi MaTepiaiiB y pelakiiiiHO-BUAaBHUYNHN BT

30ipHUK BUAAETHCS HA KOIITH aBTOPiB. BapTicTh 30ipHMKA BU3HAYAETHCS 32 KOIITOPHUCOM.

OpieHTOBHA BapTICTh MyOiKaIii — 25 I'PH 32 CTOPIHKY KOMIT'FOTEPHOI'O TEKCTY, 0()OPMIICHOTO 3Tij-
HO 3 BUMOTaMH. BapTicTh my0iikariii He 3a7eKHUTh BiJl KUTBKOCTI CITIBABTOPIB CTATTI.

ABTOpH TyOJiKYIOTH CTAaTTi 3a MOMEPEAHBOIO OIIATOIO.

IMopsaaok noganHs pyKonuciB

Pykomucu crateid y 2-x NpuUMipHUKax 3a MiANMHACOM aBTOPIB, HA HANEpPOBOMY Ta EJICKTPOHHOMY
HOCISIX, 3 PEIEH31IMH — BHYTPIITHBOIO 1 30BHINIHLOI0, ITOIAIOTHCS BiAMIOBITAIGHOMY 3a BUITYCK WICHY pel-
KoJierii (mpu3HavYaeThes 3a PIIICHHAM PEIKOJIerii), SKuii BU3HAUae peleH3eHTa abo 0COOUCTO peleH3ye
crarti. Crarti cniBpoOitHukiB BHAY Bi3yloTe 3aBimyBaui kadenp; CTaTTi iHOTOpOAHIX aBTOpPiB
CYMPOBOKYIOTHCS JIUCTOM BiJI OpraHizariii 3a IiImIcoM KepiBHUKA.

PenieH3eHT OIliHIOE CTATTIO HA BiANOBiAHICTH BUMOoTaM BAK 1 BH3Hadae MOITBHICTH i OmyOIiKy-
BaHHS, 32 HEOOX1THOCTI pOOUTH KOHKPETHI 3ayBaXXCHHS I1I0JI0 MOKPAIEHHS POOOTH (IOITyCKAETHCS PY-
KOIIMCHA perieH3is). TepMiH perieH3yBaHHs — He OiIbITe 7 JHIB.

[Micns BpaxyBaHHS 3ayBakeHb PEICH3CHTA Ta OTPHUMAHHS IMO3UTUBHOI PEIICH3iT aBTOP MOJIA€ CTATTIO
BiJNOBiaIbHOMY 32 BHITYCK, SIKUI TIepeac BCl CTAaTTi 3aBiAyBauy pedakiifHO-BUAaBHUYOTO BiJAiy.

VY pasi oTpuMaHHS HEraTUBHOI peueHsii (0e3 mpaBa HOOMpAIIOBaHHS) CTATTS 3HIMAETHCA 3 OPYKY.
[Ticna HAayKOBOTO pefaryBaHHs JUIS BUTIPABJICHHS TEXHIYHUX TOMUJIOK CTaTTs HANpPaBISETHCS aBTOPY,
MICJIL 9OTr0 BUMPABJICHUH NarnepoBUi BapiaHT CTAaTTi 3 OUCKETOIO MOBEPTAETHCSA BiANOBIAATBHOMY 3a
BUIYCK Ha TIOBTOPHE pelaryBaHHs, 1 JIMIIE MiCisl HbOTO PElaKTOp BiAJae CTAaTTIO HA BEPCTKY Y ApyKap-
H10. CTaTTi iIHOTOPOJIHIX aBTOPIB TEXHIYHO OMPAIBOBYIOTHCS TEXHITHIM PEIAKTOPOM.

Opurigayi-MakeT 30ipHHKa B 000B’ I3KOBOMY TIOPSIIKY IiIMTHACYETHCS aBTOPOM, & CTATTi IHOTOPOIHIX
aBTOPIB — BiANOBiZaJbHUM 32 BUMYCK. J03BiI 10 OpyKy Halae BiAMOBiAaIbHUN pelakTop abo 3acTyr-
HUK BiJIIOBITaJILHOTO pelaKkTopa.

Bumorn 1o ogopmieHHs crarteit

Bignosigao mo Bumor Iloctanoru mpesumii BAK Ne7-05/1 Big 15.01.2003 p. momxo odopmiacHHS
cTareii 10 (haxoBUX BHAaHb, HAYKOBI CTATTI, SKi MMOJAIOTHCS y 30IpHUK HAYKOBUX Mpallb, IOBHHHI MaTH
TaKi CJICMCHTH:

. YIK.

. [IpizBumie aBTOpa, iHIMiaT, HAYKOBHH CTYIIiHb, TOBHA Ha3Ba opraHizamii (e-mail).
. Ha3ma cratri.

. AHoTAIlis YKPaiHCHKOIO MOBOIO.

. KitrouoBi cioBa ykpaiHCEKOIO MOBOIO.

. [locranoBKa ipobIEMHU.

. AHaJTi3 OCTaHHIX JOCIIHKEHB 1 MyOJTiKaIlii.

. Merta i 3aBIaHHS TOCIIPKEHHSI.

. Marepian i MeToauKa JOCTiKCHb.

O 00 JN Un~ Wio
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10. Pe3ynmpTaTi 1OCHIIKEHDb Ta iX 0OTOBOPCHHS.

11. BucHOBKH.

12. Criucok JiTepaTypH.

13. Ha3Ba cTatTi, IIpi3BHIIE aBTOPA, iHIIIaJIN, aHOTAIIisl, KIIFOYOBI CJIOBA POCIHCHKOI0 MOBOIO.
14. Ha3Ba cTatTi, Ipi3BHINE aBTOPA, iHIIIaJIN, aHOTAIIis, KIIFOYOBI CJI0BA aHTIIIHCHKOIO MOBOIO.

Crartsa Mae OyTH HamucaHa YKPaiHCHKOIO MOBOIO, 00CSTOM 5—8 cTOpiHOK depe3 1,5 iHTepBa KOM-
'f0-TepHOTO HaOOopy. [lomyckaeTbes myOiikailis cTaTeil pociiicbkoro abo aHrmiiickkoro MoBamu. KoxkHa
CTOpiHKA APYKYETHCS Ha OAHOMY 0ol ctaHmapTHoro apkyiia (210x297 mm, dopmar A4); npu upomy
niBe mrose — 30 MM, BepxHe 1 HIKHE — 20 MM, ripaBe — 10 M.

OO6csr aHoTaniii cTaHOBUTH 5—0 PSIKiB, y SKHX CTHCIO OIMCAHO CYTh CTaTTi, IO BUPI3HAE i1 BiAg
yKe BiIOMHX TBepkeHb. O0cAT aHOTaIli] aHTTIHCHKOI0 MOBOIO — 2 CTOPiHKH.

Tekct cTarti HabupaeThes B peaakropi Microsoft Word, mipudt — Times New Roman Cyr, 14 pt.
[MPI3BULIE ABTOPA TA IHILIAJIN, 3AT'OJIOBOK CTATTI, CIIMCOK JIITEPATYPU - 3 Benukoi
nitepu. Ilpi3Buiie aBropa, iHiliany, HOro HayKOBHH CTYIiHb Ta e-mail 3a3Ha4ar0ThCs Mepes 3aroyoB-
KOM CTaTTi. ABTOPH BKa3ylOTh NIOBHY Ha3By HAaBYAILHOTO 3aKJaJly Yd YCTaHOBH, Ji€ BOHH IPAIIOIOThH
(1uB. 3pazoK).

3pa3ok

YK 636.2.082.31

CTAPOCTEHKO I.C., kaua. c.-T. HayK
binoyeprisecokuii nayionanvnuli azpapruii yHigepcumem
staros @ukr.net

IJIEMIHHA IITHHICTh PEMOHTHHUX BYT'ATB HA OCHOBI OIITHKH X ITPEIKIB

Bukopucrana nitepaTypa NOJa€ThCsl B KiHII CTATTI Y MOPAAKY 3raJyBaHHS JKEpen y TEKCTi 3a ix
HACKPI3HOI0 HyMEpami€lo i 3a3HaYeHHSIM Y TEKCTi MMOCWIaHb y KBaIpaTHUX AyKKax. biOmiorpadiunuit
cricok opopmisierhest 3a ACTY TOCT 7.1:2006; mpudr 12 pt.

[HO3eMHI Mpi3BHILIA B TEKCTi MOJAIOTHCS MOBOIO OpHUTiHATY.

Tabnuui maroTe OyTu HaOpaHi y mporpami Microsoft Word abo MS Excel; mpugt — Times New
Roman Cyr, 12 pt; mupuna — He Ginbmie 14 cM; TOBHE 0OpaMIICHHS; BUKIIIOYKA 110 IEHTPY; MaJICHbKH-
MU JIiTepaMiu. 3pa3ok 0GhOpMIICHHS TaOJIHII:

Tabmum 1- CymyTHs Bapianisi Mik nepiogoM icHyBaHHsSI MaJIUX MepepoOHHX MiANPHEMCTB
cepu AIIK ZKntomupcebkoi 06.1aCTi Ta HassBHICTIO CTPAaTEerivHOro NVIAHYBAHHS

3acTocyBaHHs cTpaTeridroro mianysasus ( Y )
_ Hepion TaK Hi
ICHYBaHHA KiJIbKICTb o .
. y % KUIBKICTh MiIPUEMCTB y %
MiJIPUEMCTB (IIT.)
Bcesoro,
55 78,6 15 214
OJIHUIIB

®opmynu moBuHHI OyTH HammcaHi y nporpami Equation Editor 3.0. (ueit pepaktop € BHYTpilIHIM
penaktopoM opmyn y Microsoft Word); 3MiHHI MaTeMaTH4Hi BETUYMHHA B TEKCTi BiAMOBiAHO 10 dop-
MyJI HAOMPaIOTHCS KypPCHBOM.

Pucynku (miarpamu, GpoTo, MaTIOHKN) BUKOHYIOTH Y pemakTopi Microsoft Word 3a qomomororo ¢yH-
Kuii «CTBOpPUTH PUCYHOK» B YOpHO-OijoMy BapianTi. Bin Mae OyTu po3ramoBaHuii Mo IEHTpPY, IIUPHUHA
— He Oinpmre 14 cM, 63 00TiKaHHS TEKCTOM. Y BHUMAAKY CKIAAHUX KPECICHb iX CIIiJl BUKOHYBaTH y pe-
naktopi Corel Draw Bepcii He HK4e 5.0, 32 YMOBH, II0 TEKCTOB1 BKpaIICHHS BUKOHAHI TapHITYpOIO
Times New Roman Cyr i po3mipom 14 mynkriB. ®otorpadii MaroTb OyTH YOpPHO-OITUMH B OKPEMOMY
¢aiini «Doto». Y caMoMy X TEKCTi BKa3zyeTbcs Micue A otorpadiii. Hazsa pucynka uum ¢ororpadii
PO3MIIIYETHCS MiJ HUMH 1 HaOUpaeThes MPUPTOM 12, )KUPHUMH MaJICHBKUMHU JIITEPAMH, YCi MM IPUCYH-
KOBI1 MOSICHEHHSI — CBITJIUM IIPUPTOM.

I'padixu BukoHytoThcs y mporpami MS Excel, sik 1 pucyHKu.

Tabmur, pucyHku, rpadikd, GOpMyIIH MOMIIIAIOTHCS MMIiCIIs MOCUITAHHS HA HUX Y TEKCTI.
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YK 619:618.591.463.12:636.2

HEXMICTPEHKO C.I., 1-p c.-T. HayK
KOBEPCBKA B.A., acrripanTka
binoyepxiscoruii nayionanvnuil azpapHutl yHieepcumem

BIIMB YMICTY MAJIOHOBOT'O AIAJIBJAETTAY TA PIBHA AKTUBHOCTI
®OEPMEHTIB AHTUOKCUIAHTHOI'O 3AXHUCTY B ESAKYJISATAX BYT'AIB
HA AKICTb CHEPMHA

HaBeneHi pe3ynbraTi BU3HAUCHHS BMICTY MaJIOHOBOTO JiaJIbJIeTily, aKTUBHOCTI CYNEPOKCHAUCMYTA3H, KaTanasu i riy-
TaTIOHIEPOKCHIA3U B criepMi OyraiB 3 HOpMaJIbHUMH Ta NOPYIIEHHMMHU IOKAa3HUKaMU SKOCTI ciepMu. BeTanosneno, mo 3a mia-
BHUIL[EHOT'O BMIiCTY MaJOHOBOTO [IiajbJerify Ta 3HWKEHOT aKTUBHOCTI KaTaia3u i IIIyTaTIOHIEPOKCHIAa3H B criepMi Oyrais 3HH-
KY€ETBCSL PYXJIMBICTh, KOHIICHTPAIlisl, BIDKHBAHHS CIEPMIiB, 30IBIIY€ThCS KUIBKICTh MAaTOJIOTIYHUX (JOPM Ta MEPTBHX CIIEPMIIB.

Kawu4osi cioBa: Oyrai, SKIiCTh CIIEpMH, IEPOKCUIHE OKHCHEHHS JIMiJIB, CYNEPOKCHATUCMYTa3a, KaTajas3a, rIyTaTioHIIe-
pOKcHaa3a, MaTOHOBUIA JiajbIeTi.

IlocTaHoBKa Mpo0JeMH, aHATI3 OCTAHHIX JOCHiIKeHb i myOaikamiii. BaxxnmuBuMm maToreHeTHd-
HUM €JIEMEHTOM PO3BUTKY HEILTIHOCTI CaMIlB (HE3aJeKHO BiJ €TIOJNOTii) € BIUIUB OKHUCHIOBAJIHLHOTO
CTpecy, 10 BUKIIMKA€E HAKOMMYEHHsI MPOAYKTiB nepokcuanoro okucHenHs mimigis (I1OJI), mo sxux oco-
O0ymmBO yTIMBUMH € criepMii [9, 11]. Ilpu mmbomMy BimOyBa€eThCs po3MIapyBaHHS JIITIIHOTO Olapy MeM-
OpaH, IO CIPUYMHIOE 3HAYHI po3Naau y QyHKIIOHYBaHHI ()epMEHTIB, BiIOYBa€eThCs MojiMepu3amis i
rizpomi3 6inkiB, aectpykuis Monekyn JHK, minBuiyeTscst KOHIEHTpALisl BHYyTPIIIHBOKIITHHHOTO Ka-
JIBIIIFO Ta aKTUBYETHCS HEKPO3 KIIITHH [2, 8].

Perymsmis nporecis I10J1 3a0e3mmeuyeThess aHTHOKCHUIAHTHUMHU (ePMEHTAMH CYTIEPOKCHIIUCMYTa-
3010 (CO/l), xatanasoro, ryTtarionnepokcuaaszor (I'TIO) [2].

VY 3B’S3Ky 3 THM, IO (QYHKITIOHAIbHA aKTHBHICTH CIEPMIiB TICHO TTOB’s13aHA 3 IHTCHCHUBHICTIO TIPO-
tieciB [10OJI B oprani3Mi, MeTOI0 po00TH 0YJI0 BU3HAYCHHS aKTUBHOCTI JESIKMX aHTHOKCHIAHTHHUX (hep-
MEHTIB Ta BMiCTy MaJOHOBOTO AiajbJETiAy B CHPOBATIi KpPOBi OyraiB 3 HOpMaJbHUMH Ta HOPYIIEHUMHU
MOKa3HUKAMH SIKOCT1 CIIEPMH.

Marepian i MeTroau mociaiakeHb. JlocmKeHHS TPOBOMMIM Ha 0asi YkpaiHchkoi | 'eHeTwdHOI
Kommanii «UGC» Ta Incturyty Gionorii TBapun HAAH. BukopuctoByBanu CBi>KOOTpUMaHI ESKYJISATH
OyraiB, sIKi B OJAJILIIOMY 3MIIIyBaJH i3 cepeoBHILIEM A5 po30aBieHHs criepmu Bioexel (1:1).

[Ticns mpoBeaeHHS Bi3yaabHOI, MIKPOCKOITIYHOI Ta J1a00paTOPHOI OIIHKK SKOCTI CIIEPMH TBapHH PO-
3MUTAIIN Ha JIB1 TPYIHU: mepia — Oyrai i3 BUIIUMH TTOKa3HUKAMHU SIKOCTi CIiepMH (KOHTPOJIB), Apyra — i3
3HIDKCHUMH MTOKA3HUKAMU: arjIOTHHAIIS, 3HWKCHHS PYXJIUBOCTI Ta BYDKMBAHHS CIEPMIiiB, 301IBIIICHHS
YaCTKH MATOJIOTIYHUX (POPM Ta MEPTBHX CIIEPMIiB.

VY pozbasieniii criepmi BuzHadanu aktuBHICTs COJI [7], karanasu [3] ta I'TIO [6]. JIns omiHku piBHS
nponeciB [1OJI mocmimxyBamu Bmict MIA [1]. AnamizyBanu BHKMBaHHS CIIEPMIiB 3a TeMIlepaTypH
2-4 °C 10 TpUIIMHEHHS HUMH TPSIMOJIIHIHHOTO HOCTyHalbHOro pyxy (ron.). CtaTucTHYHMI aHali3
OTPUMAHHUX PE3yJIbTATiB MPOBEACHO 3 BHKOPUCTAHHSM IIEPCOHAIBHOTO KOMIT I0T€pa Ta MPOTpaMU
Microsoft Office Excel.

Pe3ysabTaTu nocaigkeHb Ta ix odrosopenHs. PesynpratamMu npoBeIeHUX OOCHTIHKEHb TOBEICHO,
10 CTaH CHCTEMHU aHTHOKCHAAHTHOTO 3aXMCTY B CIIEPMI BIUIMBAE Ha MOKA3HUKH i1 SIKOCTI Ta BUKMBAHHSA
criepmiiB (Tabi. 1).

V BelMuMHAX aKTHBHOCTI (pepMEHTIB aHTHOKCHAaHTHOTrO 3axucTy (AO3) Oyio BiaMiueHO pi3HOCIH-
psAMOBaHI 3MiHH. Y cIiepMi 31 3HIKEHUMHU TOKa3HUKaMm# (2 Tpymna) Ha ¢OHI IMiIBUIIEHHS aKTHBHOCTI
CO/] BcTaHOBIIEHO JTOCTOBIPHE 3HMKEHHS aKTHBHOCTI KaTana3u (p<0,05). Tak, y cnepmi Oyrais 2- Tpy-
mu aktuBHiCTE COJl Oyna Bumoro Ha 18 %, a akKTHBHICTh KaTana3W Maja HIKYi [TOKa3HUKA Ha 16 %,
MOPIBHSHO 3 JaHUMHM criepMHu 1-1 rpynu. 3MiHM aKTHBHOCTI 3a3HaYCHUX (DEPMEHTIB CYIPOBOIKYIOThCS

© Iexmicrpenko C.I., KoGepchka B.A.,2013
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3HIKCHHAM Ha 12,3 TO TpUBAIOCTI BIKUBAaHHS criepMiiB. Beranosneni 3minu aktuBHOCTi CO/I 1 Kata-
Ja3M, 3a HAIIUMH TPUIYIIEHHSIMH, MOXYTb OyTH MOB'sI3aHi 3 SIBULIEM MEPEXPECHOI PETyJIsiLii aKTUBHOC-
Ti: A7 KaTajda3u CyNepoOKCUIHUNA aHIOH-paanuKal € HeraTuBHUM edexkropoM, a H,O, — mo3uTuBHUM, LIS
COJl — naBmaku. Binrak, 30inmpments aktuBHOCTI COJ] Moxke OyTu cripuanHeHe a00 301LIBIICHHSIM Y
CEPEIOBHILI CYOCTpaTy — CYIEPOKCHAaHIOH-PaUKaIly, SIKUH BUPOOIIIETHCS Y OLIBIINIHA KiJIBKOCTI B IIPO-
1eci OKHCHO-BITHOBHUX peaKiliid, a00 >k 3MEHIICHHSIM KOHUEHTpPALii MPOAYKTY peakiii — IepOKCUA Tia-
POTEHY, OCKUIbKH 332 TaKUX YMOB aKTHUBYIOTHCS €H3MMHU, SIKI HOTO PO3IMICIUIIOIOTh, & TAKOX 1HAKTHBY-
IOTBCSI CUCTEMHU, IO HOTO MPOJTYKYIOTh.

Tabmuit 1 — AKTHBHICTH AHTHOKCHIAHTHHX (hepMeHTIB, BMicT mpoaykTiB ITOJI Ta moka3HuKH cnepmMu Gyrais-
mrigaukiB (M+m, n=6)

Tloxa3nuk 1 rpyna 2 rpyna

COJl, % GnokyB. peakiii / Mr Oiika 4,13+0,151 4,89+0,322
KAT, MkMoiIb / XB. X MTI" OiJIKa 0,178+0,006 0,150+0,009*
T'TIO, MxMoOIIB / XB. X MI OiiKa 0,305+0,007 0,254+0,005%*3*
Bwmict MJIA, HMOJIB/MII 1,53+0,11 2,38+0,16%*
O06'eM esKyIATY, M 4,82+0,117 3,75+0,150%**
KonnenTparis cnepmiiB, Mip/mia 1,650,076 1,2+0,087%**
AKTHBHICTb ciepMiiB, 6aniB 7,50+0,224 6,300,210
BmxuBaHHs ciepMmiiB, o1 97,7+1,41 83,7+1,75%**

Mpumitkn: pisaung BiporigHa mpu: * — p<0,05, ** — p<0,01, *** — p<0,001.

Icnye Touka 30py, mo 30inpmenHs aktuBHOCcTI COJl moB'si3ane 31 301MbLUICHHSM aHOMAIBHUX CIEp-
MmiiB [11]. Takum unHOM, migBumeHHs akTuBHOCTI CO/] y cniepmi OyraiB 3i 3HHWKEHUM TEPMiHOM BHKH-
BaHHS MOYKHA HA3BaTH KOMIICHCATOPHOIO PEAKITIEI0 HA 301TBITICHHS IHTEHCUBHOCTI BiIbHOPAIUKAIHLHOTO
OKHCHEHHS 3a IopymIeHHs criepmatorenesy. Omke, COJl miaTpuMye OamaHC MiX CYIIEpOKCHIOM 1 TIepo-
KCHIOM, BIUIMBAIOUX Ha PYXJIMBICTh Ta BIJKUBAHHS CIIEPMIiB.

Bcranosiieni Hamu pisHOHampasieHi 3Minu akTuBHOCcTe CO/ 1 karamasu MOXYTh OyTH 3yMOBJICHI
TaKOX 1 OCOONMBOCTSIMH €HEpro3abe3neveHHs crepMiiB. Bigomo, 1Mo craTeBi KIITHHH IS MPOIECIB
KUTTENISUIBHOCTI, TTOPSAA 3 aHACPOOHHUM TJIIKOJII30M, OKHCIIOIOTH CyOCTpaTH Iia3MH CIIEPMH IS PECHH-
Te3y AT®, 1m0 cTUMYNIOE YTBOPEHHsI IEPOKCUIIB i, BiAMOBITHO, aKTUBYBaHHA KaTaja3u. Pasom 3 Tum,
y MpoIieci KaTamiTHIHOI peaktii posmnan H,O, kaTamazoro 3abe3nedye T0AaTKOBY KUTBKICTh KUCHIO IS
e(eKTHBHOTO (PYHKI[IOHYBaHHsI JIAaHIIOTa AUXaHHSI MITOXOHIPIiH i okucHOTO pocopunyBanns [17]. Ta-
KM YMHOM, KaTaja3Ha aKTUBHICTh y CIIEpMi CIIpHSE MOMIMIICHHIO XUTTE3IATHOCTI Ta MiABUIILYE BUXKH-
BaHHS CIIEPMATO301/iB, IO Y3TOKYETHCS 3 JAHUMH JIiTepaTypu [15].

AHani3 onep)kaHUX pe3yabTaTiB CBIIUNTH, IO KaTajga3zHa aKTUBHICT Y JOCIHIIKEHUX 3pa3kax cIep-
MU OyraiB mo3uTuBHO Kopentoe 3 aktuBHicTIO [ TIO. OueBuaHO, mo i IMX QEepMEHTIB HalpaBiIeHa Ha
YTHITI3AII10 JKUPHOKUCIOTHUX 1 JIIITHUX TiAPOMEePOKCHIIB, OCHOBHUX MpoaykTiB [1OJI, ski ctumysio-
F0Th BITLHOPATUKAIBHI PEaKIlii JIMOepOKCHAAIIi 3a JaHIIoroBoo peakiieto. [Ipote I'TIO € 6imbmt yHi-
BEpCAILHOK, HIXK KaTajla3a, 3a BiIHOIICHHSAM JI0 CyOCTpariB, sIKi BOHA MOXKE METa00Ii3yBaTH, TOMY IO
okpiM H,0O, eH3uM BiAHOBIIIOE TiAPONEPOKCHIN MONMIHEHACHYEHUX KUPHUX KHCIOT, Gpocominiam MeM-
OpaH Ta iHII MEePOKCUIHI Croayku. Tomy 11 po3ryIsaaloTh SIK OCHOBHUIN peryyaTopHuii hepMeHT ¢izio-
JIOT1YHUX piBHIB akTUBHUX Popm Okcureny [16].

3Beprae Ha ceOe yBary KOpeJsilis MiXK HU3BKOI OI10JIOTIYHOIO SKICTHO CIIEPMATO30iMiB B 2 TpyIIi
(HM3bKa KOHIIEHTpAIIis, 3araibHa KUTBKICTh 1 pYXJIUBICTh CIIEPMATO30IIiB B €AKYJIATI, 30UTBIIICHHS KiJlh-
KOCTI MaToyIoriyHuX (hopM) 31 3pocTaHHIM KoHIeHTpamii M/IA ta npurdideHssam aktuBHocTi ['TIO. Tak,
I 9ac JOCHiKEHHS Pi3HMX 3pa3KiB crepMu Oyno BUsBIEHO 3HWKeHHs aktuBHOCTI ['TIO Ha 17 %
(p<0,001) pazom 3i 3HIKEHHSM i SKICHUX TOKa3HHUKIB. 30KpeMma, criepma 3 BUIIOI0 akTuBHicTIO ['TIO
XapaKTepU3yBajach KpamuMmu MOp(OQYHKI[IOHATbHUMU IMOKa3HUKaMU: 30UIBLICHHIM PYXJIHBOCTI M
BIDKMBaHHsI CIIEPMiiB Ta 3MEHIIEHHSAM KiJIBKOCTI iX marosorivnux (opm. OTpuMaHi pe3yabTaTd y3ro-
JDKYIOTBCS 3 ICHYIOUHMH YSIBICHHSIMH IIOAO POJIi BUTBHOPAJUKAIBFHOIO OKHCHEHHS Y MOPYIIEHHI HOP-
MaJIbHOT JKUTTEMISTIFHOCTI KIIITHH Ta 3HAYCHHSAM TIIYTaTIOHOBOI aHTHOKCHIAHTHOI CHCTEMH B 3HEITKO-
JOKEHHI TIPOIYKTIB TIepoKcumarii [5].

3 ornsay Ha Te, WO B CTPYKTYpi akTuBHOTO HEeHTpY ['TIO € aMiHOKHCIOTHI 3anuiku Ta BineHI SH-
TPYIH, K1 IEPIIMMH 3a3HAIOTh MIEPOKCUAHOI i [4], e crpuse 3HIKEHHIO aKTHBHOCTI €H3UMY. AKTHB-
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HICTh (PEPMEHTY MOXKE 3HIDKYBATHCh TAKOXK 3a PaXyHOK 0€3M0CepeaHbOl y4acTi HOro TiOJOBOr0 KOMITO-
HEHTa — TIIyTaTiOHY B MpOIecax 3aXUCTy KIITHHU BiJ akTUBHUX (hopM OKCHUTEHY, BiIHOBIICHHS MEPOK-
CUJIHUX CIIOJYK Ta 3HEUIKOJKCHHS BTOPUHHUX MPOIYKTIB OKUCHEHHS. [Ipy IbOMY HaKOIIMYCHHS OKHC-
HEHOTO TJIyTaTiOHy 31 3MEHIICHHSIM HOTO BITHOBJICHOI (POPMHU 3HMKYE aHTHOKCHAAHTHHM 3aXHCT CIEp-
MaTO30i/1iB 1 MOCHIIIOETHCS TMOIIKOHKEeHHs (ocdomimiaiB MemOpanHoro Oirmmapy [12]. ¥V cBoro uepry,
3HIDKEHHS MTOTYKHOCTI TJIYTaTiOHOBOI CHCTEMHU MOKE TPU3BOINTHU JIO MOPYIICHHS MPOIECIB KUTTEis-
JILHOCTI KJIITHHH: 3MiH BUOIPKOBOI MPOHUKHOCTI KIIITUHHUX MEMOpPaH, aKTUBHOCTI (PepMEHTIB, iIHTEHCH-
BHOCTI METa0O0JIi3My Ta 1HIIHMX TPOIIECIB.

IHTeHCHBHICTD JIMITHOI MEpOKCUAAIl XapaKTepU3yeThcsl HakommdeHHsM MJIA, skuil TposBisie
MeMOPaHOTOKCHYHHN e(eKT 1 3HIKYe (izionoriuny 3aaTHicTh cnepmiiB. Tak, BMmict MJIA B cniepmi Oy-
raiB 2-i rpymu OyB OiunbmmM y 1,6 paszu (p<0,01), mpu goMy criocTepiraiocs 3HIKCHHS BHKUBAHHS CITe-
pMiiB Ha 12 rox, a iX koHIeHTpalis — Ha 27 %. O4eBUAHO, 10 B OCHOBI MOMIKOKYI0YO0I 1ii M/IA € iio-
T0 37JaTHICTh BUKIIMKATH MOAU(DIKAIIF0 MAaKPOMOJIEKYI i, SIK HACIIZOK, CHPUATH PECTPYKTypH3arlii 0io-
MeMOpaH, TOPYITyBaTH MisUTbHICTh (EPMEHTHHX CHCTEM, IPUTHITYBATH TPOIECH TIIKOIII3Y ¥ OKUCHOTO
dhochopmwryBannus. Tak, migBumeHHs BMmicty MJIA B cepmi OyraiB CIIpusiiio BipOTiTHOMY 3HIKESHHIO
aktuBHOCTI ['TIO Ha 17 %, xatana3u — Ha 16 % Ta MOTIpIICHHIO MOKA3HHUKIB SIKOCTI CIIEPMU: 3HHXKYBa-
Jlacs PyXJUBICTH CHEPMIiB, iX KOHIIGHTpAIlisl, BIYKWBaHICTh, 30UIbIIyBanacsd KiIBKICTh IMAaTOJOTIIHHX
dbopm Ta MepTBUX crepMiiB. PiBens MJIA y ciepmi Moxke cTtaTé iHGOPMATHUBHUM O10XIMIYHUM 1HIEK-
COM SIKOCTi Ta IIIMOMHU ASCTPYKTUBHUX MpoueciB y Hil [10].

BucHoBKkH. VY pe3ynbTari MPOBEJACHUX JTOCIIPKEHb BCTAHOBJICHO, IO SKICTh CIIEPMU B3aEMOIIOB'SI-
3aHa i3 CTAaHOM AHTHOKCHIIAHTHOTO 3aXHCTY OPTaHi3My, a po3jaJ MEXaHI3MiB PETyJIAIlii IPOIECiB Bilb-
HOPAJVKAIIEHOTO OKUCHEHHSI JIMIAIB MOXe OyTH OJTHUM 13 TaTOr€HETUYHUX YUHHUKIB TIOPYIICHHS pe-
MPOAYKTHBHOI (PYHKIIT MTiTHUKIB.

EdexTuBHicTs (YHKITIOHYBAaHHS CH3UMHOI aHTHOKCHIAHTHOI CHCTEMH 3aXHCTy, KIIFOUOBUMH (hep-
MEHTaMH fKOi € CYNMEepOKCHIANCMYyTa3a, Karajga3a Ta IIyTaTiOHMEPOKCHAAa3a, MAa€ BaXKJIIMBE 3HAYCHHSA
1151 30€epeXeHHsI CTPYKTYPHOI LIICHOCTI, BIPKMBAHHS CIIEPMIiiB Ta 3amobiranHs nepediry B Hill mpore-
ciB [IOJI. JloBeneHO HasBHICTh HETaTUBHOI KOPEIAIIHHOI 3aJIEKHOCTI MiK aKTUBHOCTSMH CYIEPOKCHU/I-
TUCMYTa3u 1 Karanasu crepmu. [linBumenus Bmicty MJIA B criepMi CIpysiio 3HIKEHHIO aKTHBHOCTI
AHTHOKCHUJAHTHUX (PEPMEHTIB — KaTalla3H, TIyTaTiOHIIEPOKCHUIA3H Ta MOTIPIICHHIO MOKA3HUKIB SIKOCTI
CIIEpMH: 3HIDKYBajacs PyXJIMBICTh CIEPMIiiB, IX KOHIIEHTpALlisl, BIPKUBAHICTh, 301IbIIyBanacs KilbKiCTh
MaTOJIOTTYHHUX (hOPM Ta MEPTBHUX CIIEPMIiB.

IlepcnekTHBH MOAAJBIIMX AOCHiIIKeHb. [[epcTIeKTUBHUMU € JAOCHTIIKEHHS 3 BU3HAYCHHS aKTHB-
HOCTI aHTHOKCHJAHTHUX ()epMeHTiB 1 BMicTy KiHueBux mpoayktiB I1OJI y cupoBatii KpoBi Ta BCTAaHOB-
JIEHHS 1X BIUTMBY Ha SKICTh HATHBHOI criepMu OyraiB-rorigaukiB. Hocmimkenns mpomeciB [1IOJI y cupo-
BaTIll KPOBI Ta CHEpMi TUTITHUKIB JO3BOJIUTH CBOE€YACHO IPOBOJUTH KOPETYBaJbHY AaHTHOKCHIAHTHY
Teparnito.
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BIIJIUB HPOB{OTH‘IHOi KOPMOBOI JTOBABKHU HA 3ABIMHI IKOCTI
KYPUYAT-BPOWIEPIB, BUPOLIEHUX HA I''IMBOKIN HNIJCTHJIII

BcranoBneHo MO3UTUBHUI BIUIMB KOPMOBOI T0OABKH 3 MpoOioTHIHOIO Aiero [IpoTekTo-AKTHB Ha 3abilfHi SIKOCTI Kyp4yaT-
Opoiinepis, BUpomeHNX Ha MMOOKiK mixcTmi. Bukopuctanus npodioTHaHOI KOPMOBOT 100aBKH B TEXHOJIOTIYHOMY IIpOIIECi
BHPOIIYBaHHS Kyp4aT-OpoiinepiB miaBuirye nepen3adiiHy xuBy Macy Ha 3,2-3,7 %, Macy HamiBIATPaHOI Ta MAaTPAHOI TYIIOK
Ha 2,5-4,0 % 1 3,0-4,5 %, Buxin narpanoi Tymku Ha 8,2 %, Macy TpyqHUX M s3iB Ha 7,3-9,9 % nocnigHOi MTHUII TOPIBHSHO 3
koHTpoJeM. Tak, 1ogaBaHHs 10 KoMOiKopMiB poGioTHKy [IpoTeKTO-AKTHUB CHOPUSLIIO MiABHILEHHIO Y Kyp4ar-Opoitnepis 11, 111
ta IV pgocnimuux rpyn iHmekcy M’scHocti rpyaeit Ha 5,2; 4,5 ta 5,2 % (P<0,05) BiAmoBigHO, MOPIBHSHO 3 UM HOKa3HUKOM
KOHTPOJBHOI IpynH (26,7 %).

Kumrouogi ciioBa: kypuata-Opoiinepu, npobioTrky, nepeazadiiiHa sxuBa Maca, 3a0iHHIN BUXi/, Maca TYILIKH.

IMocranoBka mpoo6semu. B ymoBax inTeHcH(ikaiii BUpOOHUIITBA MPOAYKINI TBAPUHHHUIITBA, 30K-
peMa po3BHUTKY rajy3i MTaxiBHUIITBA, BAXJIMBOTO 3HAYCHHS HaOyBaIOTh TEXHOJIOTIYHI MMATAHHS, OCKLTb-
KM CaMe BOHU BH3HA4Yal0Th €PEKTUBHICTh BUPOOHUIITBA Ta SKICTh TOTOBOI MPOAYKIii [1].

3 METOI0 OTPUMAaHHS SAKICHOI Ta 0€31eYHOT MPOAYKIlii TBAPUHHHUIITBA 1 ITaXiBHUIITBA PIIICHHSIM CB-
pomapnamenty Big 1 ciuas 2006 poxy BBemeHO 3a00poHY Ha BHKOPHUCTaHHS aHTHOIOTHKiB-
CTUMYJISITOPIB POCTY B KOpMax JUIsl TBApUH Ta nTulli [2]. HuHi BegeThes momyk ansTepHATUBHUX Oe31ie-
YHHX 1 €EKTUBHUX CTUMYIIIOBAIBHUX 3aCO0IB.

AHaJIi3 oCTaHHIX J0CJiAKeHb i myoJikamii. [TuTaHHs CTUMYITIOBAHHS POCTY Ta MiABUIIICHHS KOP-
MOBO1 aKTHBHOCTI NTHLI Ma€ BaXJIMBE 300TE€XHIYHE, BETEPHHAPHE Ta €KOHOMiuHe 3Ha4yeHHs [3, 4]. 3a
OCTaHHI POKH HaKomMumiocs Oarato iHdopmamii m0J0 MO3UTUBHOI Iii MPOOIOTHYHMX TpemnapariB Ha
oprauisM nrumi [5]. 3 orisamy Ha 1€, Ha PUHKY 3 SIBISIOTHCS YHCICHHI MPOOIOTHKY SK 3aKOPIOHHOTO,
TaK 1 BITIM3HAHOTO BHpOoOHMIITBA. Cepen HUX IpeICcTaBIeHa BITYN3HIHA KOPMOBa Jo0aBka 3 MpobioTH-
yHOM Ji€ro [IpoTekTo-AKTHB.

© Mauwkin 10.0., 2013
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[IpoGioTryHi mMpenapaTy MalOTh CTUMYJIIOBATH PICT KypdaT-OpoiiepiB Ta 3abe3medyBaTd eKOHOMI-
YHY e()eKTUBHICTh 1X BUKOPUCTAHHS, OJTHAK II¢ Oy/ie MO3UTHBHUM JIUIIIC B TOMY BUMAJKY, KOJIIM OTpUMa-
Hi IpOAYKTH 320010 OyAyTh Oe3meyHi i 300poB’ s ToauHH [6, 7].

JloBeaeHo, 10 Ha SKICTh M’ sica OpOHIepiB BIUTMBAE KUBA Maca, BiK, IHTCHCUBHICTh POCTY Ta CTPYK-
Typa pamiony. Ilpu bOMy BUKOPHUCTAHHS THX YH IHITUX CTHEMYJISITOPIB POCTY, 3aJICKHO Bl HAIPAMY iX
i1, MOKe 3HaYHOIO MipOIO 3MIiHIOBAaTH 3a0iliHi SIKOCTI Ta MOP(HOJOTIUHUH CKIa] TYIIOK.

MeTtor0 podoTu Oyi0 AOCTIIKEHHS BINTUBY MPOOIOTHIHOI KOPMOBOi A00aBku [IpoTekTo-AKTHB Ha
3a0iliHI SKOCTI KypuaT-OpoiiepiB, BUPOIIEHUX Ha TITMOOKIH Ml ICTHIILI.

Martepiaan i meToau mociaimkenb. Ha 6a3i BiBapito binounepkiBCcbKOro HalliOHAIBHOTO arpapHoTo
YHIBEpCHTETY OYJIO MPOBEJCHO HAYKOBO-TOCMOJAPCHKUMA TOCTIN 3 BUKOPHUCTAHHSAM Y TE€XHOJOTTUHOMY
MIPOIIeCi BUPOIYBAaHHS KypuaT-OpoiiiepiB mpobiotnaHoro mpenapary [IporekTo-AkTuB. 3 1000BUX KY-
puat kpocy Pocc-308 3a mpuHnmoM anasoris 0yno chopmoBano micth rpym mo 100 romiB y KoxHil:
1 KoHTpoOJIbHA Ta 5 HOCHigHUX TPyH. BpoiinepiB yrpuMyBanu Ha riMOOKIH MiACTUILI, 31 MIUIBHICTIO TO-
canku 18 rom/m”. KoHTponbHa Tpyma GpoiinepiB oTpHMyBalda CTAHZAPTHHI MOBHOPAI[OHHHMI KOMOi-
KOpM, yCi AOCTiAHI TPyIH Pa3oM 3 KOMOIKOPMOM OTPUMYBAIH KOPMOBY TOOABKY 3 MPOOIOTUIHOO JIi€I0
[TpoTekTo-AKTHB BiIIOBITHO /IO CXEMH, IPECTABICHOI y Ta0ymIi 1.

JIy1s1 BCTAaHOBJICHHSI aHATOMO-MOPQOJIOTIYHOTO CKIIAMy TYIIOK Y KiHIT AOCTIAY 3MiHMCHIOBATN KOHT-
poNIbHMIA 3a0iit KypuaT-OpoitiepiB. 3abiii NTHUII MPOBOAMIN 30BHINIHIM OXHOOIYHHUM crocoOom. Jlims
320010 BifOupanu OpoiliepiB cepeNHBOI KUBOI Macu IO S5 TOJIB 3 KOXHOI Tpymd. AHATOMO-
MOPQOJIOTIYHNN PO3THH TYIIOK KypUaT-OpoiiaepiB mpoBoawin 3a MeToankoro T.M. [TonmuBaHoBoi [8].

Tabmims 1 — Cxema gocainy

Bik, 1i6 I'pyna xypuat-6poiinepis
|- KoHTpOJIBHA 1I 111 v \Y VI
1-5 OP OP+2kr/T OP+2kr/T OP+2xkr/T OP+2xkr/T OP+2xkr/T
6— 10 OP OP+2xkr/T OP+2kr/T OP+2kr/T OP OP
11-15 OP OP+I1xkr/T OP OP OP OP
16 — 20 OP OP+1kr/T OP OP OP+1xkr/T OP
21 -25 OP OP+I1xkr/T OP+I1xkr/T OP OP OP+I1xkr/T
26 — 30 OP OP+1kr/T OP OP+1xkr/T OP OP
31-35 OP OP+0,5kr/T OP OP OP+0,5kr/T OP
36 -42 OP OP+0,5kr/T OP OP OP OP

Macy npoaykTiB 3a00I0 NTHIII BCTaHOBIIOBAIM 3BaXKyBaHHsAM Ha Tepezax BHI ta BJITK-500. Ha
OCHOBI JIaHMX, OTPUMAHHX HiCJIsl aHATOMO-MOP(OJIOTIYHOTO PO3TUHY TYLIOK KypuaT-OpoiiepiB, BU3HA-
Jaju iHIeKCH M SICHUX sikocTel (3a popmynamu [inie).

PesyabTraTtu gociaigkens Ta iX 00roBopeHHsi. AHATOMIYHMH PO3THH Ta MOKa3sHUKH 320010
42-mo60BHUX KypuaT-OpoiiepiB MoKa3as, M0 KPiM 30UIBIICHHS Tepea3a0iiHOol KUBOI MacH, BIIOYIHCH
TAKOX 1 KUIbKICHI 3MiHHM ICTIBHUX YaCTHH TYLIOK OpOiepiB AOCHIIAHUX Ta KOHTPOIBHOI rpy (Tadu. 2).

[lepen3a0iiina >xuBa maca kypuar II, III ta IV mocnigaux rpyn Oyna BUIIOIO HiXK Y KOHTPOJII 3a pa-
XYHOK BBEACHHS JI0 CKJIaay KOMOiKOpMy MpoOioTHIHOI KopMoBoi mobaBku IIporekro-AkxTuB. Tak, me-
penzabiiina xuBa Maca OpoiiepiB I (koHTpoasHOI) Tpynm cTaHoBmia 2118,2 1, mo Ha 3,7 % (P < 0,05)
meHntre, Hixk y 11, Ha 3,4 % (P < 0,05) menure, Hix y Il ta 3,2 % (P < 0,05) menme, Hixk y IV mocmimaux
rpymnax.

Pe3ynbraTit aHAaTOMIYHOTO PO3THHY CBiAYaTh IPO TE€, IO Maca SK HaIliBIIAaTpaHOi, Tak 1 maTpaHoi
TYLIKU TPSMO 3aJIeKUThH Bifl mepen3abiiiHoi *KUBOi Macu Kypuar-OpoiinepiB. Tak, Maca HamiBHaTpaHoi
tywku 11, III, IV ta VI-i rpyn cranosuna 1896,6; 1888,2; 1888,0; ta 1870,8 r, mo nepesuye mei mno-
Ka3HUK y KOHTpodbHIN Tpymi Ha 4,0 % (P < 0,05); 3,5 % (P < 0,05); 3,5 % (P < 0,01) Ta 2,5 % (P <
0,05) BignoBiAHO. AHAJOTIYHY KapTHHY CIIOCTEPIrayiv i 32 MacolO MaTpaHoi TYIIKH KypyaT SIK KOHTPO-
JBHOI, TaK 1 AOCHigHMX rpyn. Maca marpanoi Tymku OpoinepiB | (KOHTpOJBHOI) Ipynu CTaHOBHIIA
1559,2 r, mo Bianosinxo Ha 4,5 % (P < 0,05); 4,0 % (P < 0,05); 4,0 % (P < 0,01) ta 3,0 % (P < 0,05)
mene, HiX v 11, 11, IV ta VI rpymax.

Buxopucranns npo6iotuky [IpoTekTo-AKTHB y KOMOIiKOpMaXx Jijisl Kyp4aT-OpoiiepiB 3a iX BUPOIILY-
BaHHs Ha TMTMOOKIHM MiACTUILI iICTOTHO HE BIUTMHYJIO Ha BUXiJ HAMiBIATPaHOI TYIIKH, PI3HULA MiX I10-
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Ka3HMKaMH KOHTPOJIBHOI (85,7 %) Ta nociimHuX rpyn Oyja HEeBIpOTiTHOMO 1 KoiuBaidach y Mexax 0,3-
0,4 %. TumvacoM Buxia maTpaHoi Tymwku y opoinepis Il Ta IV gocmigaux rpyn (74,2 %) noctoBipHO
TIepeBaXKaB KOHTPOJIb 3a UM MoKa3HUKOM Ha 8,2 % (P < 0,05), B iHIINX IOCIiTHUX TPyIax CIoCTepira-
T TSHICHITIIO 10 TiABUIICHHS BUXOY MTAaTPaHOi TYIIKH TIOPiBHSIHO 3 KOHTPOJILHOIO TpyToro (73,6 %).

Tabmur 2 — 3a6iiini sikocTi KypuaT-OpoiiiepiB BUpomeHnX Ha ranGokiii mixeTuami, (n=5)

I'pyna

Moxasmik I 11 1 v % VI
Tepensabiiia 21182 + 14,03 [2196,2 + 17,89% | 2189,2 + 16,70* | 2186,4 + 10,68* | 21654 +19,32 | 2167,8 + 12,93
JXuBa Maca, I
g:ﬁzfgmr““ Ha 1 1804.4 + 11,67 | 1896,6 + 15,05 | 1888,2 + 15,74* | 1888,0 £10,22%* | 1868,4 + 18,30 | 1870,8 + 13,28*
ﬁ‘z{ix‘”m M1 15502 + 11,62 | 1630,0 + 15,29% | 1622,0 + 15,79*% | 1620,8 +9,85%* | 1602,0 + 17,19 | 1604,4 + 12,91
Buxin Tymku
HamiBIATPaHoi, 86,1 0,18 86,4 0,07 86,2 +0,05 86,4 +0,07 86,3 0,12 86,3 20,11
%
Buxin Tymi 73,6 £0,18 74,2 +0,10% 74,1 +0,20 74,2 +0,08* 74,0 0,14 74,0 0,15
narpasoi, %

Tpynni Wssu, v | 4170 26,88 | 4582 +6,71%% | 4532 +7,12% | 454.8 +431%% | 444.6+1226 | 4474 +8,46*
Crernosi Ta ro- 3922 +5.97 405,2 +5,83 407,2 +3,88 4054 +1,86 402,6 +1,69 402,8 +0,71
MUIKOB1 M s34, T

Maca: mkipy, r 194,8 £2,56 198,8 +2,50 198,8 +2,60 198,2 #2,58 196,2 #2,15 195,6 +£1,94

BH. KUY, T 21,4 0,81 21,2 £1,07 20,8 +1,07 21,0 0,71 21,2 40,66 20,2 +0,58
neiHKH, T 44,6 +0,68 44,4 +0,51 44,2 +0,58 44,2 +0,66 43,8 +0,73 44,2 +0,58
M ASOBOTO 25,6 +0,32 25,8 +0,32 25,4 40,37 25,8 +0,20 25,6 +0,24 254 +0,32
LUTYHKA, T

cepuis, 16,0 £0,20 16,0 +0,37 15,8 +0,32 16,0 +0,37 16,0 £0,20 16,2 +0,37

Mpumitka: *- P < 0,05 — npisrsao 3 I rpymoro;
**- P < 0,01 — npiBusHO 3 I rpymoro.

BcraHoBneHo, 10 JomaBaHHA KOPMOBOI JTOOAaBKH-TIPOOIOTHKA 1O CKJIagy KOMOIKOPMIB Kyp4aT-
OpoiiiepiB MO3UTUBHO BIUIMBAE HA 30UIBIICHHS MacH IpPyAHUX M s3iB. Tak, Maca rpyIHHX M’s3iB y TyIIKax
opoiinepis I, III, IV Ta VI gocmigaux rpym craHoBmia 458,2; 453,2; 454,8 ta 447,4 T 1 mepeBakaia KOHT-
poms Ha 9,9 % (P < 0,01), 8,7 % (P <0,05), 9,1 % (P < 0,01) Ta 7,3 % (P < 0,05) BigmosiaHo.

BukopucTaHHS B TEXHOJIOTIYHOMY HPOLIECi BUPOILYBaHHS Kyp4aT-OpoiiiepiB Ha TMMOOKIN MmiACTHII-
11l mpoOioTHYHOro mpemnapary I[TpoTekTo-AKTUB CYTTEBO HE BIUIMHYJIO HA Macy CTEIHOBHX Ta FOMIJIKO-
BHX M’ 131B, IIKipH, BHYTPIITHBOTO KHUPY, IEUIHKH, M SI30BOT0 MTUTYHKA Ta CEPIIS.

M’ sicHy TIpOAYKTHBHICTh KypuaT-OpoiJiepiB XapaKTepu3yIOTh He JIMIIE OKa3HUKH aHATOMIYHOTO PO3-
THHY, a W 1HICKCH M’SICHHX SIKOCTEH TYIIKH KypuyaT-OpoijepiB, Taki sK iHAEKC M SICHOCTI TYIIKH, IHICKC
M’SICHOCTI TpyIeH, iHIeKC M’ ICHOCTI HiT, BUXiJ] ICTIBHMX YaCTHH Ta 1HIEKC KOCTHUCTOCTI (Tabi. 3).

Tabmus 3 — Ingexen M’ sICHHX SIKOCTell TYLIKH Kyp4yaT-0poiisepis, (n=5)

I'pyna
TTokazHuk
1 11 111 v \' VI
M’ sacHicTh Tymk#, % 64,1 £0,22 64,7 0,13 64,7 0,12 64,7 £0,13 64,7 0,22 64,8 0,14
M’ sicHich rpyneHt, % 26,7 0,38 28,1 £0,24* 27,9 £0,19%* 28,1 £0,10%* 27,8 0,46 27,9 £0,30
M’ sicHiCTb KiHLIBOK, % 25,2 £0,33 249 0,21 25,1 0,08 25,0 £0,09 25,1 0,22 25,1 £0,19
[criBrnx wactnu, % 82,1 £0,17 82,2 £0,07 82,2 +0,06 82,3 £0,12 82,3 £0,13 82,3 £0,09
Kocrucrocri, % 21,2+0,15 21,0 £ 0,03 20,9 + 0,05 20,9 + 0,08 20,9 £ 0,10 20,9 + 0,06

Ipumirka: *- P <0,05 — nopisusuo 3 I rpymnoro.

VY pe3ynbTaTi IpoBEIEeHUX IOCIIHKEHh BCTAHOBIICHO, IO BiAMOBIAHO JO 3MiH YaCTKH CKJIAJIOBUX
YacTUH TYIIKH CIIOCTEPIraloThCs i 3MiHM 1HIEKCIB M SCHHX sIKOcTed OpoinepiB. Tak, momaBaHHA [0
KOMOiKOpMiB mpo0ioTuKy I[IpoTekTo-AKTHB CpUsUIo MigBUILEHHIO Y Kypuat-Opoinepis 11, III ta IV

JOCITITHUX TPYII IHAEKCY M’ ICHOCTI Tpyneit Ha 5,2; 4,5 Ta 5,2 % (P<0,05) mopiBHAHO 3 ITUM MTOKa3HHKOM
KOHTpOJIbHOI rpynH (26,7 %).

10



TexHOAOTI BUPOOHHUIITBA 1 TepepoOKH IpOAykLil TBapuaHMIITBa, 2013. Bumyck 10 (105)

3a BUKOPUCTaHHS B TEXHOJOTIYHOMY IPOIIeCi BHUPOIIYBAaHHSA KypUaT-OpoiiiepiB Ha TIUOOKIH Tijc-
THIILII KOPMOBOI 100aBKH 3 TpoOioTHUHOO Ji€to [IpoTeKTo-AKTHB BipOTiAHOT pi3HULI 3a IHIIMMH 1HIIEK-
caMU M’ SICHUX SIKOCTEH TYIIIOK IITHIII JOCIITHAX Ta KOHTPOIBHOI TPYII HE CITOCTEPITaIH.

BucnoBku. 1. Bukopuctanas mpo6ioTHaHOI KOPMOBOI JOOABKH B TEXHOJIOTIYHOMY TIPOIIECI BHPO-
LIyBaHHS KypuaT-OpoiiepiB Ha rIMOOKIH MiACTUILI MiABHILYE Tepen3adiiiny xuBy macy Ha 3,2-3,7 %,
Macy HamiBIaTpaHoi Ta marpaHoi Tymok — Ha 2,5-4,0 % Ta 3,0-4,5 %, BuXim maTpaHoi TYIIKH — Ha
8,2 %, Macy TpyaHux M’s3iB — Ha 7,3-9,9 % mocnigHoi NTHLI HOPIBHAHO 3 KOHTPOJIBHOIO IPYIIOH0.

2. BigmoBigHO 10 3MiH CKIAJOBUX YaCTHH TYIIKH KypdaT-OpOHJIEpiB CITOCTEPIratoThCs 3MIHM 1HIE-
KCiB M’sICHHX sKocTei. Tak, momaBaHHS M0 KOMOIKOpPMiB Mpo0ioTHKY IIpOTeKTO-AKTHB CHpPHSIIO ITijI-
BUIIEHHIO y KypuaT-Opoinepis II, III Ta IV mochimnux rpyn iHzekcy M’ scHOCTI rpyaei Ha 5,2; 4,5 Ta
5,2 % (P<0,05) BiamoBigHO, TOPIBHIHO 3 IIUM ITOKa3HUKOM KOHTPOIBHOI rpymu (26,7 %).

CIIUCOK JIITEPATYPHU

1. Ariit B. Jlo obroBopennst npoekty 3akony Ykpainu «IIpo kopmu» / B. Ariit, ®. Honp // TBapunHUUTBO YKpaiHH. —
2007. - Ne 3. -C. 5.

2. 3acexin [I. ¥ COT ta €C — 6e3 anTHOiOTHKIB y KOpMax i mpoxykuii TBapurHuiTea! / JI. 3acekin, B. Ilpyc, O. Pesa //
Berepunapna meguiaa Yipainu. — 2006. — Ne 4. — C. 30-31.

3. Bumomna S1. Bo3M0oXHOCTH UCTIONB30BaHUS aJIbTEPHATUBHBIX CTUMYJISATOPOB Ui pocta Opoiinepos / 5. Bumona, I1. Yp-
6an, U. 3enaynka // IITaxiBHUITBO: MXBIiJ. TeMar. Hayk. 30. — XapkiB, 2003. — Bumn. 53. — C. 358- 362.

4. I'ymentoxk ' JI. IIpo rapmonizanito B Ykpaini BUMoOr fgeskux qupektus €C Mmoo sKocTi Ta 6e3MeKn XapuoBUX Ta KOp-
MoBux npoxykris / I'.JI. 'ymentok // Hayk. BicH. Har. arpap. yr-1y. — K., 2004. — Bun. 75. — C. 70-75.

5. Kyuepyk M.JI. «bio-Moc» i M’sicia npoayktuBHictsh 6poitnepis / M.J1. Kyuepyk // Cydacue nraxiBaunrso. — 2009. —
Ne2.-C. 13-14.

6. ITanua A.H. UmMynonorus u kumevnas gakroguopa / A.H. [lanun. — M., 2001. — 115 c.

7. Lindgren S. E. Antagonistic activities of lactis acid bacteria in food and feed fermentions / S.E. Lindgren, W.J. Do-
brogosz // FEMS Microbiol. Rev. — 1990. — Vol. 87. — P. 149-164.

8. ITonuBanoBa T.M. OueHka MACHBIX Ka4eCTB TYLIKH cenbckoxo3siicTBeHHoN ntupl / T.M. IlonuBanosa / Meroauka mno
OIPENIENICHUIO U OLIEHKE OTENIBHBIX MPU3HAKOB CEJIEKIIMOHHOTO MOJIOHAKA (ITHIT) MACHBIX opof. — M., 1967. — C. 17-28.

Biaunsinne npoouoTHyeckoii KOpMOBOii 100aBKHM Ha y0oiiHble KauecTBa UbINJIAT-0pPOiiiepoB, BbIPalleHHbIX HA IJIy-
00KOIi MOICTHIIKE

10.0. Mamkun

Y CcTaHOBJIEHO MOJ0KUTEIBHOE BIMSIHAE KOPMOBOH JT00aBKH ¢ poOHoTHYecKuM seiictBueM [IpoTekro-AKTHB Ha yOOWHBIC
Ka4yecTBa LbIIIAT-OpOiiIepoB, BBIPAIEHHBIX Ha MIy00Ko# nmoacTuike. Mcnonp3oBanne npoOHOTHYECKOH KOPMOBOH TOOABKU B
TEXHOJIOTMYECKOM TIPOLIECCe BRIPAIIMBAHUS LBIILIAT-OpOIIepOB MOBBIIAET MPEayOoiHyI0 XuByI0 Maccy Ha 3,2-3,7 %, maccy
TOJIYTIOTPOIIEHHOM U noTpouieHHoH Tymek Ha 2,5-4,0 % u 3,0-4,5 %, BbIX0A NOTPOIIEHHON TymIKU Ha 8,2 %, Maccy I'pyIHBIX
MbIII Ha 7,3-9,9 % ONBITHOM NTHUIIEI IO CPABHEHUIO ¢ KOHTposieM. Tak, nobGaBieHrne k komOukopmam npoduortuka [Iporekro-
AKTHUB CIIOCOOCTBOBAIO MOBHIMIECHHIO Y UBITUIAT-Opoitnepos 11, 111 u IV onbITHEIX rpymin HHIEKCa MSICHOCTH Tpymu Ha 5,2; 4,5 1
5,2 % (P<0,05) o cpaBHEHHMIO C 3THM IOKa3aTeaeM KOHTPOJIBHOH rpynmsl (26,7 %).

KiroueBble cjioBa: 1pluisiTa-0poinepsl, poOHOTHKH, IpexyOoiiHas KuBasi Macca, YOOHHBIH BBIXOA, Macca TYIIKH.
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BIJIIOAIBEJIBHI TA 3ABIVHI IOKA3SHUKA CBUHEN
3A 3TOAOBYBAHHA ITPEBIOJIAKTY

BcraHoBIeHO, 0 3roJOByBaHHS MPEOiONIakTy y palioHaX BiATOMIBEIBHOTO MOJIOMHIKY CBHHEH y mo3ax 2,0; 2,5 ta 3,0 r
Ha ToJIOBY 3a 100y CHpHsi€ MiABUIICHHIO CepeAHb0n000BUX HpHpocTiB Ha 5,1; 9,4 ta 13,0 % BignoBinHo. 3rogoByBaHHS mpe-
napary y n03i 2,5 ta 3,0 r Ha royioBy 3a 100y crpuse 30inbieHHo nepen3adiitnoi xuBoi macu Ha 8,0 Ta 14,0 %, 3abiitHoi Macu
—mHa 17,4 122,6 %, macu tymi — xa 20,0 Ta 26,3 % BianosiaHo. e cynpoBomkyBanocs 30inbieHHsM 3abiitHoro Buxony Ha 8,5
ta 10,0 %, Buxony tymi —na 11,0 ta 10,5 %.

Kurouosi ciioBa: npe6ioTrk, mpedionakT, MOJIOAHSIK CBUHEH, BIITOIiBIIs, 3rO0BYBaHHSI, IPOXYKTHBHICTh, 3a0iiHI TOKa3HUKH.

© Kyuepsuii B.I1., Boituyk B.M., 2013.
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ITocTanoBka mpoOJjemu. /[ Toro moO 3a0e3MeYuTH HACEICHHS 1 Xap4yoBY IPOMHUCIIOBICTD
M’sICOM, HEOOXiTHO PO3BUBATH MEPEIYyCiM Taiy3i NTaxiBHUITBA i CBUHAPCTBA, OCKLIBKA BOHU € HaHOLIbII
PCHTAOCIFHUMH 1 IIBUITKO JIAF0TH Bimady [2, 7].

AHaJi3 ocTaHHiX AocaikeHb i myOaikaniii. OCHOBHOIO yMOBOIO OJIEpP>KaHHS BHCOKOSKICHOI TIPO-
ITYKITi1 3 HU3bKOI0 COOIBAPTICTIO € TIOBHOIIIHHA TOIBIIS TBAPUH. Pa3oM 3 THM MPOTyKTHBHA JIisT TOKUBHUX
PCYOBHH TIOBHICTIO HE BUKOPUCTOBYEThCS 03 BKJIFOUEHHSI B PAIliOHH Oi0JIOTiYHO aKTHUBHUX IPETIapaTiB,
0co0imBo TpebioTrkiB. [lepeayciM 11e CTOCYEThCS MOJIOAHSKY CUTECHKOTOCTIONAPCHKUX TBAPHH, SKHH I10-
TpeOye TOBHOITIHHOI TOIBIII Ta ITiIBUIIICHOTO CHEPTeTUIHOTO JKUBIeHHS [1, 3, 4].

OpHUM i3 HOBHX KOPMOBHX TpenapariB 3 MpeOioTHYHOIO Ji€r0 € MpedioNakT, CTBOPEHHUN MpalliBHU-
KaMH HaykoBo-OioTexHonoriunoro mianpuemctBa «bTY llentp» M. Jlammwkun BinHUIBKOI 001acTi.
IIpenapaT € HOBUM, 2 BUKOPHCTAHHS WOTO B TOJIBIII TBAPHH MOTPeOye HAYKOBOT'O OOTPYHTYBAHHS.

Metor po6oTn Oys0 BU3HAYUTH BIUIHB 3TOJIOBYBAaHHS Pi3HUX JI03 MpenapaTy Ha BirOJiBENbHI Ta
3a0iliHi TOKa3HUKU MOJIOJHSIKY CBUHEH Ha BiJrOMiBIIL.

Marepian Ta MeToaMKa JOCTiT:KeHb. JlOCIIIKEHHS TPOBOIIIN B yMOBax cBHHOKoMITIekcy TOB
«JIumoBenbke» BinauIbKoi o0macti. s mpoBemeHHS EKCIIEpUMEHTY 3a TPHHITUIIOM aHAJIOTiB Oyito
Bi1iOpaHO YOTHPH TPYIH MOJIOJHAKY CBUHEH Benukoi 61101 mopoau mo 10 roniB y koxHilt (Tadmn. 1) [5].

YV 3piBHUTBHHM MEPio, 0 TpUBaB 15 mi0, miImociiiTHUM TBAapHHAM 3T0I0BYBAIM OCHOBHHH pallioH,
KU OyB OJTHAKOBHUH I BCiX Tpym. JKuBa Maca Ha modaTok repiony 6yma B mexax 40,7-42,1 kr.

Tabmns 1 — Cxema gocaixy

XapakTepucTHKa TOIIBIII MO Iepiogax
Kimbkicts TBapHH, . .
I'pyna 3PIBHSIIbHUM, N .
roi. . ocHOBHHH, 90 110
15 ni6
1 (koHTpONIBHA) 10 OP* OP
2 10 OP OP + nmpe6ionakr 2,0 T /roi. 3a 100y
3 10 OP OP + npebionakt 2,5 r /roi. 3a 100y
4 10 OP OP + nmpe6ionakr 3,0 T /roi. 3a 100y

*OP — ocHOBHHMII parioH

B ocnoBHuii nepion nocniay, mo tpusas 90 ai0, TBapuHaM APYroi, TPeThOi Ta YeTBEPTOI IPyI IO Oc-
HOBHOTO paLioHy AojaBaiu npebionakt y kimekocti 2,0; 2,5 ta 3,0 T Ha ronoBy 3a go0y. Ilepma rpyna
Oysa koHTpoJsbHA. [Ipenapat 3rofoByBaH y 3MIIIAHOMY 3 IEPTIO BUTJISI OWH pa3 Ha 100y (BpaHIi).

T'onisns TBapuH Oyia aBopa3zoBoio. JJoctym 10 Boau OyB BUIBHUM. 3BaKyBaHHS CBHHEH ITPOBOIWIIH
MIOMICSTYHO, O0JTIK CITOKUTHX KOPMIB — IIOJICHHO.

Jns BU3HAUEHHS BIUIMBY TIpemapary Ha 3a0iffHI TOKa3HWKHA CBHHEH y KIiHII HayKOBO-
TOCTIONIAPCHKOTO JTOCTI MY OYiI0 MMPOBEACHO KOHTPOILHU 3a0iii 110 4 TOJIOBH 3 TPYIIH.

Biometpuuny 00poOky mudposoro marepiany nposoguiu 3a M.O. [Inoxincekum [6].

Pe3yabTaTu gociixkens Ta ix odrosopenHs. [[oXUBHICTD pallioHy B 3piBHAJIBHUHN MEPios cTaHO-
BHJa 2,26 KopM. of1. Ta 227 T IepeTpaBHOTo NpoTeiny. TBapuHaM 3ro0BYBaI AEPTh SUMIHHY, MIICHHU-
YHYy, KYKypyI3sHY, COI0 €KCTPYAOBaHy, 3eJeHy Macy JIIOLEepHH, AuKanbliidocdart, cinp kyxonny. Ce-
peanbo1000Bi pupocT ctaHoBMIK 573-580 1. JKuBa mMaca Ha KiHellb 3piBHSUIBHOTO MEPioay CTaHOBHU-
na B cepenaboMy 50,1+0,4 kr (Tabdm. 2).

Tabmurs 2 — [IpoayKTHBHICTE MOTOAHSAKY CBHHeli y 3piBHSUILHUN nmepiox, M+m, n=10

[oxa3zuuk (K; rpyna}lla) 2 rpyna 3 rpyna 4 rpyna
JKupa maca 1 romosu
HA [T0YaTOK MEePioIy, KT 41,2+0,35 40,7+0,45 41,8+0,30 42,1+0,40
Ha KiHEelb [epioJry, KT 49,9+0,45 49,3+0,35 50,4+0,50 50,8+0,40
Tpusamnicts nepiofy, aid 15 15 15 15
CepetHp01000BHI IIPUPICT, T 580 573 573 580

B ocHoBHuii nepion mocnigy tBapuHam 3roxoyBanu 0,50 xr nepti mmennunoi, 1,20 kr gepTi s4-
MminHOI, 0,45 kT mepti kykypymazsHoi, 0,10 xr coi ekcrpynoBanoi, 0,20 Kr BHCIBOK NIICHUYHUX, 3,0 KT
3€JICHOI MacH KOHIOIMHY. B CTpyKTypi parfioHy KOHIICHTPOBaHI KOPMHU CTAaHOBIIIH 85 %, COKOBUTI — 15 %.
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[ToxxuBHICTE paltioHy cTaHoBmiIa 3,4 KOopM. of. Ta 318 T mepeTpaBHOTO MPOTEiHy. EHEpreTHYHa MOXUB-
HICTh CyX0i peUOBHHH MOBHICTIO 3a0e3meuyBana notpedy TBapuH i craHoBMia 1,2 KopM. oll. Ha 1 Kr cy-
xo0i pewoBuHU. Ha 1 xopm. of1. B pawioHi npunagano 93 r nepeTpaBHOro MpoTeiny.

30aradeHHs pallioHiB MOJIOAHIKY CBHHEH Ha BIATOMIBII PI3HUMH J03aMHU MPEOIONaKTy Ma€e MO3UTH-
BHHUI BIUIMB Ha 1X MPOAYKTUBHICTE, PO IO CBIAYATh PE3yJIbTaTH JOCIiIKEHb (Tad. 3).

Tabmuns 3 — [oka3HUKH NPOAYKTHBHOCTI MOJIOHSIKY CBHHel Ha BiAroaiBJi mpu 3ronoByBaHHi npedioaakry,

Mzm, n=10
[Noxaznuk (Ki pyna ) 2 rpyma 3 rpymna 4 rpyna
JKusa maca 1 rososu:
Ha [0YaToK nepioay, Kr 49,94+0,45 49,34+0,35 50,4+0,50 50,8+0,40
Ha KIHEb Mepioy, KT 113422 116,020 119942,1" 122,6+1 9%
TpuBanicts nepiony, aid 92 92 92 92
[pwupicr xuBoi Macu:
3arajJbHUuM, KT 63,5+£2,0 66,7+£2,1 695+19" 71,8+1,8*%
cepeaHp01000BUi, T 690+11 725+10%* 755£9%* T80£12#+*
+ JI0 KOHTPOJIIO, T - +35 +65 +90
=" , %o - +5,1 +9.4 +13,0
Burpatu kopmy Ha 1 Kk
MPUPOCTY, KOPM. OJI. 4,93 4,69 4,50 4,36
+ 110 KOHTPOJIIO, KOPM. OJ. -0,24 -0,43 -0,57
-"-"- % - -4,9 -8,7 -11,6
Burparu Ha 1 xr npupocty
TIEPETPABHOIO MPOTEiHY, T 461 439 421 408
CyXOi pe4OBHHH, KT 3,85 3,67 3,52 3,41
J3UHY, T 24,8 23,6 227 22,0
METIOHIHY+LHCTHHY, T 18,8 17,9 17,2 16,7

Hpumitka: *P<0,05, **P<0,01, ***P<0,001

Taxk, 3romoByBaHHs Ipemnapary y m03i 2,0 I Ha TOJIOBY 3a 100y 3YMOBIIIO€ BIpOTiTHE ITiBHIICHHS
CEepPEeMHBbO000BUX TIPUPOCTIB y apyTiHt rpytmi Ha 35 T abo 5,1 % (P<0,05) Ta 3MeHIIEHHS BUTPAT KOPMIB
Ha 4,9 % B1ANIOBIIHO.

V pasi 30iIbIIeHAS JO3M MpenapaTy MpOAYKTHBHICTh TBAPHH MiABUINYETbCA. Tak, y TpeTiil rpymi
CepeNHbO000BHH MTPUPICT TBapHH 3pic Ha 9,4 % (P<0,01) MopiBHIHO 3 KOHTPOJIHHOIO TPYIIO0, IO 3YMO-
BWJIO TEHACHIIIO 10 301JbIICHHS a0COMIOTHOTO MPUPOCTY Ha 9,3 % Ta ®UBOI Macu TBapUH Ha KiHEUb
nepiony Ha 5,7 %.

3a no3u npebdionakTy 3,0 © Ha rojIoBY 3a 400y BIPOIiHO IiJABHIYETHCS CEPEAHBOIO000BHI IPUPICT
Ha 13,1 % (P<0,001) Ta >xuBa Maca tBapuH Ha 8,1 % (P<0,05). Y mocmigHux rpymax CrocTepiraiu 3Had-
HE 3MEHIIEHHS BUTPAaT KOPMOBHUX oAMHUIE Ha 11,6 %, nepetpaBHoro npoteiny — Ha 11,5 %, cyxoi pe-
yoBuHH — Ha 11,4 %, He3amiHHUX aMiHOKKCIOT — Ha 11,3 %.

Pe3ynbTaTi KOHTPOJILHOTO 320010 TBAPUH BKAa3yIOTh Ha Te, MO 3rOJIOBYBaHHS MPEOioNakTy y 1031
2,0 T Ha rojoBy 3a A00y HE CIPHYHUHSE BipOTiIHOrO BIUIMBY Ha 3a0iliHi MOKAa3HWKU CBUHEH, cepeiHi
3HAYEHHS SKOi OyJIM Ha PiBHI KOHTPOJIBHOI TPYIIH.

3a no3u npenapaty 2,5 Ta 3,0 r Ha rojoBy 3a 700y BiaOyBa€ETHCS BIPOTiIHE ITiIBUILICHHS Hepea3aliitHol
skuBoi Macu Ha 8,0 % (P<0,01) ta 14,0 % (P<0,001), 3a6iitHoi macu — Ha 17,4 % (P<0,01) Ta 22,6 %
(P<0,001), macu Tymi — Ha 20 Ta 26,3 % (P<0,001). Lle cynpoBomkyBaoch 30UTBIICHHSIM 3a0iHHOTO BHXO-
oy Ha 8,5 % (P<0,01) ta 10,0 % (P<0,001), Buxoxy Tymri —Ha 11,0 % (P<0,01) Ta 10,5 % (P<0,001).

3a Macoro BHYTPIIIHBOTO XKUPY IMOKA3HUKH TBApUH TPETHOI Ta YETBEPTOI IPyH MEPEBHUILYyBAIN 3HA-
YEHHS! KOHTPOJIbHOI rpymnu Ha 46,8 % (P<0,001) ta 48,9 % (P<0,01).

BiporigHoi pi3HHIN MK I'pylnaMd He OyJIo JIMIIE 3a MAacOK I'OJIOBH Ta IIKYpH. BigmidaeTscs 3011b-
IIIEHHS MacH HIT y 9eTBepTii rpymi Ha 19,7 % (P<0,05).

Sk BuaHO 3 Tabnmui 4, 3roqoByBaHHS MPeOiOTAKTY HE CIIPUYMHUIIO BiPOTiJHOTO BIUTUBY HA TOBLIH-
HY IINHKY B MiAJOCTIAHUX TBApUH, CepelHi 3HAUEHHS SIKMX nepedyBanu Ha ogHoMy piBHi. [loniOny 3a-
KOHOMIPHICTB CITOCTEpIraid i 332 Macor0 BHYTPIIIHIX OpraHiB. JIuie B TpeTiii Ta 4eTBEPTIiil Tpynax CBU-
Hel 301NbITyBaTach Maca MeYiHKY BifnoBigHo Ha 12,7 ta 14,7 %.
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Tabimug 4 — 3a0iiini MOKA3HUKH MiAT0CTIIHUX cBHUHEH, M+m, n=4

Tloxa3nuk (KOLTFII))ZJT:Ha) 2 rpyna 3 rpyna 4 rpyna
Ilepen3abiitna sxuBa Maca, K 105,8+1,45 109,0+1,25 114,3+1,45%* 120,8+0,99%3**
3abiiiHa Maca, KT 79,2+1,43 81,3+1,99 93,0+2,61** 97,1+1,45%%*
3abiitauit Buxin, % 74,9+0,65 74,6+1,05 81,3+1,30%* 80,440,63***
Maca Ty, Kr 60,0+1,06 61,5+1,53 72,042,11%%%* 75,8+0,99%%%*
Buxig Tyuri, % 56,7+0,60 56,4+0,84 63,0+1,12%* 62,7+0,43%%*
BrytpimHiit xup, Kr 1,43+0,07 1,50+0,06 2,10£0,12%%* 2,13+0,13%*
Maca roJyioBu, Kr 7,89+0,31 8,11+0,15 8,25+0,18 8,41+0,13
Maca Hir, Kr 1,7240,10 1,91+£0,09 1,96+0,06 2,06+0,06*
Maca mkypu, Kr 8,15+0,25 8,26+0,21 8,65+0,24 8,75+0,23
ToBlMHA HINUKY, CM

Ha i 2,00+0,24 2,00+0,24 2,25+0,17 2,00+0,24

Ha XOJIIl 4,254+0,37 4,3840,36 4,75+0,37 4,88+0,28

npotu 6—7 pebpa 3,38+0,28 3,43+0,09 3,75+0,17 4,00+0,24

HA MOTIEPEKY 3,63+0,43 3,75+0,37 3,88+0,36 3,75+0,29

Ha KpIKax 2,75+0,37 2,38+0,28 2,50+0,41 2,58+0,17
Cepenne 3,20+0,17 3,19+0,17 3,43+0,25 3,44+0,12

Tabmuns 5 — Maca BHYTpiluHIX opraHiB migaocaignux cBunei, M+m, n=4
ITokazuuk (KOLTF}I))(})IJT:Ha) 2 rpyna 3 rpyna 4 rpymna

Ileuinka, Kr 1,360+0,08 1,468+0,07 1,533+0,04 1,560+0,04
Jlerewi, kr 0,433+0,03 0,423+0,02 0,435+0,04 0,465+0,02
Cepue, kr 0,298+0,01 0,295+0,02 0,303+0,01 0,310+0,01
Hupku, xr 0,300+0,02 0,303+0,02 0,300+0,03 0,295+0,01
CenesiHka, Kr 0,209+0,009 0,211+0,008 0,209+0,010 0,2150,007
HInyHOK, Kr 0,730+0,03 0,720+0,01 0,740+0,03 0,803+0,04
[[{uronoxiOHa 3ay103a, T 12,6+0,48 12,7+0,56 12,9+0,23 13,2+0,27
Hanuupuuky, r 4,65+0,22 4,77+0,21 4,73+0,20 4,89+0,16
I[TimnutyHKoBa 3a103a, T 90,8+3,48 91,0+2,59 92,4+2.43 91,7+£2,73

BucHoBku. 3roioByBaHHS NMpe0ioIakTy B pallioHaX BiJrOAiBEILHOTO MOJOAHSIKY CBHHEW B J103aX
2,0; 2,5 Ta 3,0 r Ha TOJNIOBY 3a A00Y CHpHSE MIABUINCHHIO CEPEAHBOA000BUX MPUPOCTIB Ha 5,1; 9,4 Ta
13,0 % BigmoBigHO, a TAaKOXK 3HIKEHHIO BUTpaT KopmiB Ha 0,24; 0,43 ta 0,57 xopm. ox. a6o 4,9; 8,7 Ta
11,6 % BiAIOBiAHO.

2. 3romoByBaHHS Tpemapaty y m103i 2,5 ta 3,0 r Ha roioBy 3a 100y crupuse 301TBIICHHIO TIepen3a-
Oittro1 xuBoi Macu Ha 8,0 Ta 14,0 %, 3abiitHoi Macu — Ha 17,4 Tta 22,6 % Ta Macu Tymi — Ha 20,0 i
26,3 % BI1AIIOBIAHO.

3. 3romoByBaHHA mpemapaTy B 1031 2,5 ta 3,0 T Ha TONOBY 3a J00y MiABUINY€E 3a0iifHUN BUXiT Ha
8,5 Ta 10,0 %, Buxig tymi — Ha 11,0 Ta 10,5 % BiamoBimHO.

CITMCOK JIITEPATYPH

1. Kocrenko B.M. IIpoxyktuBHa i (i3ionoriyHa mis Ta eKOHOMIYHA e(EKTUBHICT BUKOPHCTAHHS SHTAPHO] i IMMOHHOI KH-
cJIOT B panioHax tesst i nopocsat / B.M. Kocrenko, I.B. Imutpyxk, FO.1. Heunmnopyx // Kopmu i kopmoBupo6runTBo. — 2006. —
Ne. 58 — C. 123-127.

2. Motosunos K. DddexriBHbie MeTOIbI KOPMIIEHHs U BbIpaniuBanus nopocsat / K. Morosuios, O. MBaHosa // T'naBHbrit
300TexHHK. — 2011. — Ne7 — C. 27-32.

3. Haiinenckuii M. IlpumeHeHHne OpraHMYecKMX KHCJIOT IS pa3BUTUS KUBOTHBIX / M.Haiinenckuii, P. Kopmomnues,
B. JIykauesa // KomOukopma. — 2002. — Ne 7. — C. 53.

4. Haitnenckuii M. SInTapHast KucioTa kak kopmoBast nobaska / M. Haiinenckuit / KoMOukopMoBasi pOMBIILIEHHOCTbD,
1996. - Ne 3. - C. 17.

5. OBcssHHUKOB AWM. OCHOBEI OIIBITHOTO Jeja B )XKUBOTHOBOACTBE / A.M.OBcssnankoB. — M.: Koinoc, 1967. — 804 c.

6. ITnoxunckuit H.A. PykoBozacTtBo no 6uomerpun asis 3ootexuukos / H.A. Tlnoxunckuii. — M.: Komnoc.

7. ®ucunun B.M. MsacHoe ntunesoactso / B.U. @ucunun u np. — M.: Pocarponpomusaart, 1988. —258 c.

14



TexHOAOTI BUPOOHHUIITBA 1 TepepoOKH IpOAykLil TBapuaHMIITBa, 2013. Bumyck 10 (105)

OTtkopMouHbIe U y0OliHbIe IOKa3aTe/IM CBHHEH PH CKAPMJIMBAHUHM NPe0HOIaKTa

B.II. KyuepssBbiii, B.M. Boiiuyk

OCHOBHBIM YCJIOBHEM HOJYyYEHUS] BEICOKOKAYECTBEHHON NPOIYKIMH C HU3KOH c€0ECTOMMOCTBIO SIBIISICTCS MTOJTHOLICHHOE
KOpPMJIEHHE >KUBOTHBIX, BMECTE C TEM NPOLYKTHBHOE JEHCTBUE MUTATENbHBIX BEIECTB OJHOCTBIO HE UCTIOJb3YeTCs 0e3 BKIIIO-
YEeHUS B PAllMOHBI OMOJIOTHUECKH aKTUBHBIX IPENapaToB, 0cOOEHHO NPeOHOTHKOB. [lo3ToMy 11enbio JaHHOM paboThl ObLIO H3Y-
YHUTH BIUSTHUE CKapMIIMBAHHS PA3JIMYHBIX 103 IPEOHOTHYECKOrO MperapaTa Ha OTKOPMOYHBIC U YOOHHBIE TIOKa3aTeIH MOJIO/I-
HSIKa CBHHEH Ha OTKOpMe.

YcTaHOBIIEHO, 4TO 0OOraleHne palOHOB MOJIOTHIKA CBUHEH Ha OTKOpMe npebuonaxkrom B nose 2,0, 2,5 u 3,0 r Ha roso-
BY B CYTKHU BBI3BIBAET JOCTOBEPHOE MOBBIILICHUE CPEIHECYTOUHBIX MPUPOCTOB Ha 5,15 9,4 u 13,1 % , 4T0 conmpoBOKAAETCSA yMe-
HBIIICHUEM 3aTpaT KOPMOBBIX equHun Ha 11,6 %, nepesapumoro nporeuna Ha 11,5 %, cyxoro Bemecrsa Ha 11,4 % u Hezame-
HUMBIX aMUHOKHCIOT 110 11,3 %.

Pe3ynbTaThl KOHTPOIBHOTO YOOS CBUIETEIBCTBYIOT, YTO M036I B 2,5 1 3,0 T Ha roJIOBY B CYTKH CIIOCOOCTBYIOT IOCTOBEp-
HOMY TIOBBILICHUIO MpeayOoiiHoii sxuBoit Maccel Ha 8,0 u 14,0 %, y6oitnoii maccsl Ha 17,4 u 22,6 %, u maccel Ty Ha 20 u
26,3 %. Yto compoBokaaeTcsa yBenuueHneM yooiHoro Beixona Ha 8,5 u 10,0 %, Beixoma tymu Ha 11,0 u 10,5 %. Ilo macce
BHYTPEHHETO JKHPA HCCIIeJOBATEICKHE IT0KAa3aTeN! XUBOTHBIX ITPEBBINAIOT 3HAYEHHsI KOHTPOJIBHBIX Ha 46,8 11 48,9 %.

KunroueBble c10Ba: mpeONOTHK, IPEOHOIIAKT, CBUHBH, OTKOPM, CKAPMIIUBAaHHE, IIPOyKTHBHOCTh, YOOHHEIE ITOKa3aTeNn.
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3BUUIBHIEHHSA CTPOKY IIPUJATHOCTI 10 CITIOKUBAHHS
CTEPUJII3OBAHOI'O BEPHIKOBOI'O MACIJIA

JlocnikeHo IUHAMIKy pO3BUTKY Pi3HHX IpyH MIKpOOPTaHi3MiB, XIMIYHHX 3MiH JKHPY i IITa3MHU Macia, oro opraHojen-
TUYHHUX XapaKTEePUCTHK Ta >KHPHOKHUCIOTHOTO CKJIAIy B HEpPETyIbOBAaHHX TEMIIEpaTypHHX yMoBax 30epiranus (t=20+3 °C).
3’sicoBaHO BIUIMB AaHTHOKCHJIAHTIB Ha CTIHKICTh Macia 1 pyiiHyBaHHS XHPOPO3YMHHUX BiTaMiHIB. B pe3ynbrari gocsarayro 36i-
JBIIEHHS CTPOKY HMPHUIATHOCTI JIO CIIOXKHMBAHHS CTEPUIII30BAHOTO BEPIIKOBOTO Macna BBidi (3 3 10 6 MicsMiB), IUITXOM BHe-
CCHHsI aHTHOKCHJAHTIB, Ta 3MEHIIICHHS PyHHIBHOI Aii HA HUX BHCOKOTEMIIEPATypHOi 0OpOOKH 3aB/IsSIKM CKOPOYCHHIO TPHBAIIOC-
Ti cTeprIIi3anii 3a Oinbi apibHOTO hacyBaHHS MPOAYKTY.

KutrouoBi citoBa: crepuiizariis, )UPHOKUCIOTHHI CKIIajl, aHTHOKCUIIAHTH, CTPOK IIPUIATHOCTI 0 CIIO)KUBAHHS.

IocTaHoBKA NMPOOJIeMH, aHAJI3 OCTAHHIX AOCTiXKeHb i my0aikaniii Beprkose Macio, 10 ckiaxy
SIKOTO BXOJSITH JKUP, OUTKH, JTaKTO3a Ta iHINI KOMIIOHCHTH MOJIOKA, Ma€ BUCOKI Xap4oBy I[IHHICTH Ta 3a-
CBOIOBaHICTb, @ TAKOX BiIMIHHI cCMakoBi BIacTUBOCTI. OIHI€I0 3 TOJIOBHUX MPOOJIeM MaciIopoOHOT ramy-
31 € HeCTIMKICTh Maciia 10 GaKTOPiB, IO CIPHINHIIOTH HETaTUBHI 3MiHH HOTO (Di3MKO-XIMIYHUX Ta CMa-
KOBUX BiactuBocTed [1, 2]. Jlynsa 3a0e3medeHHs CTIMKOCTI Ta 30€peKeHHS SKICHUX IMTOKAa3HHMKIB Macia
MPOTSTOM TPHUBAJIOTO MEPioAy HEOOXiJHO CIIOBUTLHUTH (Di3MKO-XiMiuHi, O10XiMiYHI Ta MiKpOOioIOTivHI
MIPOIIECH, SKi B HHOMY IepeOiraroTh. Y 3B'S3KY 3 MM B MacJIOpPOOHiH raxy3i MOJIOYHOT IPOMHUCIOBOCTI
Ykpaiau oHI€I0 3 aKTyaJdbHUX MPOOJIEM € po3po0ICHHS TEXHOJIOTiI KOHCEPBOBAHOTO CTEPHIIiI30BAHOTO
Macia, cTiiikoro mix gac 30epiranns [3]. CtepuitizoBaHe KOHCEpPBOBaHE Macio NpU3HaueHe sl 30epi-
TaHHs Ta peaji3alii B HEPEryJlIbOBaHUX TEMIICPATYPHUX YMOBaxX, TOMY BHHHUKJIAa HEOOXiIHICTH mOCIi-
JDKEHHSI HOTO CTIMKOCTI Ta BCTAHOBJIEHHS CTPOKY HOTO HMPHUIATHOCTI A0 CHOXKMBAHHS 3a 3a3HAYCHHX
BHUILIEC YMOB [4].

Merta gocaixkeHb — 3’ CyBaTH NPUYMHH Ta LIJISIXU 3aM00iraHHs NICYBaHHIO CTEPHUIII30BAHOTO KOH-
CEpPBOBAHOTO Maclia I 30UTBITIEHHS CTPOKY HOT0 MPUAATHOCTI IO CIIOKMUBAHHS.

Marepiaj i MeToau gocaiTKeHb. /{711 BU3HAYEHHS CTPOKY MPUIATHOCTI O CITOKMBAHHS CTEPHIIi-
30BaHOTO KOHCEPBOBAHOTO Macliia JOCTIIKYBalIW AMHAMIKY PO3BUTKY PIi3HHX TPYyH MIKpOOPraHi3MiB,
XIMIYHUX 3MiH XHPY 1 IJIa3MHA JTaHOTO MPOAYKTY, HOTO OPTaHOJICITUIHUX XapaKTePUCTUK Ta JKHUPHOKHU-
CJIOTHOTO CKJIaJTy B HEPETYJIbOBAHUX TeMIIepaTypHuUX ymoBax 30epiranas (20 + 3 °C ta 4 £+ 2 °C) mpo-
TsroM 12 micsauiB. JlocmikeHo BIUIMB aHTHOKCHIAHTIB Ha CTIHKICTh Macia i pyHHYBaHHS >KUPOPO3UHH-
HUX BiTaMiHiB. Ik aHTHOKCHJAaHTH BHUKOPHUCTOBYBaiH BiTaMiH E — anbda-roxodeposn, Bitamin P — py-

© Jlomosa H.M., Hapi:xnuii C.A., 2013
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tuH, ka3eid (0,01 % a0 Baru Mono4HOro )upy) i kaseinat Hatpito (0,01; 0,03; 0,051 0,1 %). JJoGaBku
BHOCWJIY TIiJ] 4ac HOpMalizalii BUCOKOXKHPHUX BEPIIKiB Hepes pacyBaHHIM iX y OaHku. KoHTponsHIM
3pa3KoM OYJI0 CTepUITi30BaHE Maciio 0e3 BHECCHHS aHTHOKCHIAHTIB.

Mikpo0OioJyioriuHi MOKa3HUKH Macja, 30KpeMa: 3arajibHy KUIbKICTh Me30(iIbHMX acpoOHUX 1 (da-
KyJIbTaTUBHUX aHACPOOHHMX MIKPOOPTaHi3MiB, MPLKKIB Ta IUIICHSABH, TUTP KUIIKOBOI MAJIMIKHA BH3HA-
YaJld BiJOBITHO 10 YUHHMUX cTaHaapTHuX Metoauk 3a [OCTom 10444.11-89, TOCTom 10444.12-88,
ta 'OCTom 9225-84.

BusHaueHHsT BMICTY KMPHHX KHCIIOT IPOBOIWIM METOJOM Ia30BOi xpomaTorpadii BiAMOBIIHO 10
I'OCT P 51483-99 i 'OCT P 51486-99.

IlepoxcuaHe Yncio BU3HAYANIN 32 CTAHJAPTHOI0 METOAUKOIO [5].

BuzHaueHHS KUCIOTHOCTI HUPY 1 Tu1azmMu mposoauin 3rigHo 3 'OCTom 3624-92 "Moioko i Moio-
YHI IPOAYKTH. TUTPUMETPHYHI METOM BU3HAUYEHHS KUCIOTHOCTI" [6].

OpraHoJienTHYHY OIIHKY Macja MpoBOAMIN BiAMOBiaqHO 10 BuMor JICTY 4399:2005" Macno Bepii-
koBe. TexHiuai ymoBH", a TakoX "[HCTPYKITIi PO TOPSIOK MPOBEICHHS OIIHKH SKOCTI M'SICO-MOJIOYHUX
npoaykTiB" [7] .

Bwicr BiTaminy E Bu3Hauanu crieKTpopOTOMETPHUYHO 332 KOIBOPOBOIO PEAKLIEI0 3 OpTO(EHAHTPOITI-
HOM TIICJISl TIOTIEPEIHLOTO OYHUIIICHHS Ha CHJIIKArei, BMICT KapOTHHY B OCH30JLHOMY PO3YHHI 3a JIOB-
skuan XBUTi 490 uM. JIJ1s BU3HAYCHHSI BMICTY BiTaMiHy A BUKOPHCTOBYBAJIM aHTiApOMeTOx [8].

Pe3yabTaTu gociaigxeHs Ta ix o0rosopenHs. Bigomo, mo B pe3ynbraTi crepuiizaiii B Maclli Tu-
HYTb HE TiJIbKH BET€TAaTHBHI, @ i CIOPOTBIPHI MIKpOOpraHi3MH. Y CBI>KOBUT'OTOBJIEHOMY MPOAYKTI HAMU
He OyJIO BHABJICHO MilC/ialbHUX TPHOIB, APIXKIKIB, CIOPOTBIPHUX aHAepoOiB, IPOTCOTITHUYHUX (HOpM
Ta MATOreHHHX cTadimokokiB. ['epMeTHUHa Tapa BUKIIOUWIIA MOKIMBICTH HOBTOPHOTO OOCIMEHIHHS
OPOAYKTY. Y Macii sike 30epiranoch MpoTATroM POKY, 3aJTUILIKOBOI MiKPO(IIOPH TaKOK HE BUSBIIIH.

3MiHN KUPHOKUCIIOTHOTO CKJIAy Macia, B Iiporieci 30epiranus 3a temmeparypu 20 + 3 °C, HaBene-
HO B TaOmumi 1.

Tabmunst 1 — 3MiHM JKUPHOKHCJIO0THOIO CKJIAY MAc/Ia 32 OCHOBHUMM KHMCJIOTAMM B npoleci 30epiranHs 3a Temnepatrypu

20+3°C
JKupHOKUCIIOTHHI CKJIa]l Macia
Kupna kucnora Ianexc CBiOrO 3a 30epiraHss, mic.
1 2 3 12
Macisgua 4:0 0,69 0,69 0,70 0,86 1,40
Kanponosa 6:0 1,32 1,37 1,41 1,49 2,13
Kanpuiosa 8:0 1,07 1,12 1,23 1,56 1,62
Kanpunosa 10:0 2,13 2,67 2,90 3,19 2,81
Jlaypunosa 12:0 2,51 3,27 3,37 3,53 3,88
MupuctuHoBa 14:0 9,37 9,93 10,39 11,09 11,73
[MTampMiTHHOBA 16:0 25,0 25,25 25,87 28,58 28,62
CreapuHoBa 18:0 10,50 10,71 10,77 11,27 11,82
OneiHoBa 18:1 23,48 22,67 22,53 22,50 22,34
Jlinonera 18:2 2,85 2,20 2,00 1,89 1,80
JlinoiieHOBa 18:3 0,60 0,58 0,58 0,46 0,28

3a mepuri Tpu MicAwi 30epiraHHs He BUSABJICHO OyIb-IKHX SIKICHHX 1 KiIBKICHUX 3MiH, OJHAK HaJali,
IPOTATOM POKY, CIIOCTEPITraiy KiJIbKICHI 3MiHH BCiX >KUPHUX KHCIOT. Lle Oyno o3Hakoio Toro, mo B Ma-
ciIi Trepebiraay TiAPONITHYHI Ta OKHCHIOBATIBHI MPOIIECH, SIKi CYITPOBOKYBAINCH 30UIBIICHHAM KiJTBKO-
CT1 HM3BbKOMOJEKYISApHUX (y 1,5-2 pa3u) Ta 3MEHIIEHHSIM KUIBKOCTI HEHACHUYEHHX >KUPHUX KHCIOT.
OctanHi Mornu OyTH JHKEpEIoM albACTiliB 1 HU3bKOMOJIEKYISIPHUX JKUPHUX KUCIIOT Ha 3aBEpLIANIbHIN
crafii 3ripkHeHHS. BogHOUac, B pe3yibTaTi OKMCHEHHS] HEHACHYCHUX JKHPHUX KHUCIIOT, 301IBIITYBaBCS
BMICT BHCOKOMOJICKYJIIPHUX HACHUCHUX SKUPHHUX KHUCIIOT.

Jani Tabnuii 2 MOKa3yTh, IO TiIAPOITHYHI 3MiHU MOJIOYHOTO KUPY 10 6 MicsIiliB 30epiranHs Oy-
JI1 HECYTTEBUMU.

3a momaabpIIoro 30epiraHHs 0 PigHOTO TEPMIHY MOTIiPIIEHHS CMaKy Macia (3TipKHEHHSI Ta 3acajicH-
HS) CYNPOBOKYBAJIOCH Pi3KUM 301JbIICHHAM KHCIOTHOTO 1 HEPOKCHAHOTO YHCEN JKUPY, Ta CTYHCHS
HOr0 OKUCHEHHS.
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[Ticast 4-5-MmicstuHOro 30€piraHHs CMaK Maciia MOTIPIINBCS, 10 CIIPUYMHIIO OOMEKCHHS TapaHTIHHOIO
CTPOKY 30epiraHHs CTEpUIIi30BaHOI0 KOHCEPBOBAHOTO Macia 3a Temneparypu 20 + 3 °C 1o 3 micsuis.

Tabmuns 2 — 3minn ¢iznko-xiMivHNX moka3HUKIB Macja B mpoueci 30epiranns 3a temneparypu 20 + 3 °C

3MiHN (Qi3UKO-XIMIYHUX TOKa3HHUKIB Maciia
Tloxa3nuk CBIKOrO 3a 30epiraHss, Mic.
3 6 12

Kucnornicts miasmu, °T 23,0 36,0 39,0 40,0
AMiHOaMia4uHHi a30T, YMOBH. rpaj 19,0 25,0 29,0 38,0
Kucnorue uncno, mr KOH/1 r 1,91 2,09 2,14 3,68
[lepoxcuane uucino xupy, % ony 0,0005 0,059 0,078 0,66
Cryniab okucHeHHs 100 Mr xupy 6,31 11,32 12,08 18,01

OpraHoienTHYHI MOKa3HUKH Maciia, [0 BUTPUMYBAJIOCH 3a Temmeparypu 4 + 2 °C, TmoTipIInics
MICJIS PIYHOrO TepMiHy 30epiranHs. Pi3MKO-XiMiUHI MOKA3HUKU KX 3pa3KiB A0 12 MicsiiB 30epiraHHs,
JOCSTIN TaKUX CaMUX BEJIMYMH, IO 1 y Macna, sike BUTpHUMyBaiu 3a Temmepatypu 20 + 3 °C, no
3-MicsYHOTO TepMiHy (Tabu. 2). 3 OrIsy Ha I MPUAATHICTH 10 CIIOXKUBAHHSI CTEPIITI30BAHOTO Macya 3a
TemrepaTypu 4+2 °C 0OMEXHIHM CTPOKOM 110 12 MiCsIIiB.

TakuM 9rHOM, 3’SICYBaJIH, IO OJHUM i3 YMHHHKIB MiJIBUIEHHS CTIHKOCTI CTEPUIII30BAHOTO BEpIII-
KOBOTO Macjia € TalbMyBaHHS IIPOIIECIB CAMOOKHCHEHHS MOJIOYHOTO JKHPY.

VY 3B’s3Ky 3 IMM HaMH JAOCTIIPKEHO BIUIMB EIKUX aHTHOKCHIAHTIB Ha CTIHKICTh Maciia i pyHHyBaH-
Hs )KHPOPO3YMHHMX BiTaMiHiB. JIOCITIIKSHHS 3MIHH OPTaHOJICNTHYHUX Ta (PI3UKO-XIMIYHHUX TOKA3HUKIB
Maclia MokKasaiy, IO Kpauly 3JaTHICTh 10 30epiraHHs Maiu 3pa3ku, sIKi MiCTWIH TOKodepon, Kazein
(0,01 %) i kazeinar marpito (0,03 % 1m0 Barm MOJIOYHOTO KHUPY). BiIMiHHOCTI 3a SKICTIO 3pa3KiB Macia
KOHTPOJBHUX 1 3 aHTHOKCHIAHTAMH HaHOUIbIIIE TPOSBUIIUCEH Y 3MiHI BMICTY B HUX KUPOPOIIMHHUX Bi-
TaMiHiB IiJ] yac 30epiranas (tadm. 3).

Tabmuns 3 — 3MiHn BMicTy ;KHPOpPO3YHHHHX BiTaMiHiB y Macii B npoueci 30epiranns 3a Temnepatypu 20 + 3 °C

Tepmin 36epirans, Bitaminnuii ckiiag Macia, MIr/kr
AHTHOKCHUJIAHT Mic.
E A KapOTHH
CupoBuHa 29,81 8,67 4,52
0 26,69 7,12 3,43
Kontposs 3 2,98 2,23 2,08
6 0 1,29 1,68
0 107,14 8,57 4,39
Toxkodepon 3 75,58 6,18 3,54
6 46,27 3,27 3,07
0 28,38 7,79 3,72
Kazein 0,01% 3 12,85 4,19 2,61
6 1,75 2,25 2,27
0 28,41 7,82 3,84
Kazeinar narpiro 0,03% 3 14,36 4,27 2,68
6 2,18 2,37 2,45

AHanizyroun faHi Tabnuii 3, MOKHA JIHTH BUCHOBKY, III0 BXKE IIiJ1 YaC CTepUIIi3allii 3HAYHO 3HUKY-
BaBCS BMICT BITaMiHIB Y Macii, 30KpeMa KUIBKICTh Tokodepony 3uu3miack Ha 11,8 %. Take 3HauHe
3HIDKEHHSI BMICTY BiTaMiHy E, BpaxoByroun HOTo BUCOKY TepMOCTIHKICTE (170 °C 3a HassBHOCTI KHUCHIO),
MOJKHA TOSCHUTH 3aXMCHUMU BIACTHBOCTSMHU TOKO(EpOITy 11010 KapOTHHY, SIKUH Ha0yBae NESKOl Tep-
MOCTaO1IBHOCTI JIMIIIE B IPUCYTHOCTI aHTHOKHMCHIOBAYiB. 3 TAaOIUII 3 BUIHO, IO MPOLEC CTEPHIIi3amii
MEHIITOI0 MIpOI0 pyHHYE BiTaMmiH A, HI)K KapOTHH, KiIJIBKICTh SKUX Y CBI)KOBUTOTOBJICHOMY Macii, CTa-
HOBHJIA BignoBigHO 82,1 1 75,9 % 10 MOYaTKOBOTO BMICTY B CHPOBHHI.

BHeceHHs aHTHOKCHIAHTIB CHOBUIFHIIO PYHHYBaHHsI BITaMiHIB M Yac cTepuilizamii Ta 30epiraHHs.
Y KOHTPOJIBHUX 3pa3Kax Macja JI0 KiHIIS rapaHTiHHOrO TepMiHy 30epiraHHs BTpaTH Bitaminy E gocsranu
90,1 %, TuM4acoM y 3pa3kax 3 Ka3eiHOM i1 Ka3eiHaTOM HaTpil0 BOHM CTaHOBWIH 56,9—09.9 %. 3pa3ku 3
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JIOJTaBaHHSAM TOKO(EpOoITy 0 TOro camoro vacy 36eperiu 67,3 % BuximHOi KUTBKOCTI Bitaminy. [lomioHy
TEHJCHIIO CIIOCTEPIraiy y 3MiHi BMICTy BiTaMiHy A 1 KapOTUHY.

SIKicTb cTepUITi30BaHOrO Macia MOTipIlyBajack y pa3i 3HWKeHHs BMicTy BiTaminy E Hipkue 1,5-2,0
Mr/kr. Taki Bajgyl SIK «CallbHUI» 1 «HEeBHUPAKEHHUI» CMaK, BUHUKAIM 3a3BUYail y 3pa3kax, M0 MiCTHIN
BiTamiHy E menmie BkazaHoi Mexi. Binarak, momoBKeHHS CTPOKY MPHUIATHOCTI A0 CIIOKHWBAHHS CTEPHIIi-
30BaHOT0 BEPILIKOBOTrO Maciia 70 6 MIcCsIiB 0e3 OXOJOMKEHHS MOXKIIMBO Y pa3i BHECEHHS K aHTHOKCHU-
JIAaHTIB Ka3eiHy 1 Ka3eTHAaTy HATPio, a TAKOXK J0 8 MICAIB, — y pa3i HogaBaHHSI TOKO(EpoIy.

[HIITIIA CroCi0 T ABHITICHHS CTIHKOCTI CTEPHITI30BAHOTO Maciia IIiJT 9ac 30epiraHHs IMOJsTae B CKOPOUSHHI
TPUBAIOCTI TEIUIOBOI 0OPOOKH, 10 J1a€ 3MOTy 3MEHILUTH PYHHYBAaHHS PEUOBHH 3 aHTHOKCHIAHTHUMU BIlac-
TUBOCTSIMH 1 YIIOBUILHUTH OKHCHI 3MiHH MOJIOUHOTO JKHPY 32 TOAAIBIIOro 30epiranas Macia. CKOpOYeHHS
TPHUBAJIOCTI CTEPIITI3AIlii MOKIIMBE Y pa3i 3MEHITICHHST EMHOCTI 1 BiATTOBITHO BUCOTH OaHKH.

VY pesynbTati JOCHIKEHb 3pa3KiB Macia CTepHIIi30BaHOro, 3’ ICYBaNOCs, 0 Y pa3i gacyBaHHS Mac-
na y 6anku emHicTio 100 M3 TOTOBUH MPOAYKT BUSBIISIB BUILY CTIMKICTh 32 OPraHOJCNTUYHUMHU Ta ¢i-
3MKO-XIMIYHUMH IMOKa3HWKAMHU IIiJ 4Yac 30epiraHHs, HiX po3dacoBaHuil y OaHKH eMHIicTIO 250 ML
V meprmioMy BUTIAIKY CTEPUIIi30BaHE MACIO BIATIOBIIaI0 BUMOTaM HOPMATHBHOI JOKYMEHTAITIl TIPOTSI-
roM 6 micsui 30epirants 3a Temmeparypu 20 + 3 °C. ¥V 1pyromy — npoTsrom 3-MiCsSiYHOTO CTPOKY.

BucHoBku. 1. CyTTeBUX SKICHHX 1 KUTBKICHMX 3MiH XHPHOKHCIIOTHOTO CKJIATy CTEPHIII30BAHOTO
Macya 10 3-MicsIIHOTO TepMiHy 30epiranss 3a remmeparypu 20 + 3 °C He BHSIBIICHO, OJTHAK HaIaji, BHA-
CIIOK TiAPOJIITHYHHUX 1 OKHCHIOBAIBHUX MPOLECIB, BiIOyBantach KiIbKiCHa 3MiHa BCiX YKUPHUX KHCIOT
Ta IMOsIBA CIOJIYK MEPOKCHIHOTO XapaKTepy, B Pe3yJIbTaTi YOTO KHUP BTpayaB CBOIO XapyoOBY LIHHICTS i
CMAaKOBI SIKOCTI.

2. 301IbLIEHHS CTPOKY MPUIAATHOCTI 10 CIIOKUBAHHS CTEPHUIII30BaHOTO BEPIIKOBOTO Maciia TOCATaIH
3aBJ/ISIKM BHECEHHIO, SIK aHTHOKCUIaHTiB, kaszeiny (0,01% mo Barm), xaseinaty Hatpito (0,03%) i anbda-
Tokoeporry. CTpOK MPUIATHOCTI 0 CIIOKMBAHHS 3a HEPETyJIhOBaHUX TemreparypHux yMoB (20 = 3 °C)
CTAaHOBUB ISl Maclia 3 Ka3eiHOM 1 Ka3eTHaToM HaTpiro 6 MicAIIiB, 3 TOKO(eposoM — 8 MicCSIIiB.

3. CKOpOYeHHS TPUBAIOCTI cTepriizamii s Oinpin apidHoro (acyBanHs Macna (B 0aHKY €MHICTIO
100 M) mae 3MOTy 3MEHLIUTH PYHHIBHY JIif0 HA aHTUOKCHIAHTH, a BiITaK, MPOJOBXHUTH CTPOK MPHUAAT-
HOCTI JI0 CTIO’KWBaHHS MPOAYKTY 110 6 MICSIIIB B HEPETYIHOBAHUX TEMIIEPATyPHUX YMOBaX.
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YBeJn4yeHne CPOKa FrOAHOCTH CTEPHIIN30BAHHOIO CJIMBOYHOI0 MacJja

H.H. JlomoBa, C.A. Hapu:kHb1it

HccnenoBana AMHAMMKA Pa3BUTHUS PA3IMIHBIX TPYII MUKPOOPraHU3MOB, XMMHYECKUX U3MEHEHHH JKHpa U MIa3Mbl Maca,
€ro OpraHOJENTUYECKUX XaPAKTEPUCTHK U )KUPHOKUCIOTHOTO COCTaBa B HEPETYIHPYEMBIX TEMIIEPATypPHBIX YCIOBUSIX XpaHe-
Hus (t=2043 °C). BpliCHEHO BIMsAHUE aHTHOKCHIAHTOB Ha YCTOMYMBOCTH Macia U pa3pyllEHHE XKUPOPACTBOPUMBIX BUTAMU-
HOB. B pe3ynbraTe 1OCTHTHYTO yBENMUSHHMS CPOKA FOJHOCTH CTEPHIM30BAHHOTO CIIMBOYHOTO Macia BaBoe (¢ 3 1o 6 mMecsues),
ITyTeM BHECCHUS] aHTHOKCHUJIAHTOB, M YMEHBILICHUS Pa3pyIINTEIFHOTO BO3ACHCTBHS Ha HIX BBICOKOTEMIIEPAaTypHOH 00paboTKu
3a CYET COKpAIIEeHHs IIPOAODKUTEIIBHOCTH CTEPHIIH3AIMHU ITpH Oojtee MeNkoi (pacoBKe MPOIyKTa.

KumroueBble c10Ba: cTepuIn3alys, >KHPHOKUCIOTHBINA COCTaB, aHTUOKCHAHTHI, CPOK TOJJHOCTH.

Haoitiwna 6.09.2013 p.
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BIIJIUB MAPT'AHIIIO, IUHKY TA CEJIEHY Y KOMBIKOPMAX
HA ITPOJAYKTHUBHI TA BIATBOPHI AKOCTI IHIUYOK

B pe3ysbrarti IpOBeIeHUX JOCTIIKeHb 0YJI0 BCTAHOBJICHO, LII0 ONTUMAJIbHI HOPMH 100aBOK Ha 1 T KOMOikOpMy ISl iHIH-
YOK-HECYYOK B YMOBax KJIITKOBOT'O YTPUMaHHA cTaHOBIIATH: Mapranmto — 70 r, Llunky — 85 r, Ceneny — 0,15 r. Lle nae mox-
JIUBICTD MOPIBHSHO 3 KOHTPOJIBHOIO IPYIIOIO IMiABUIMTH Hecy4icTh iHaAn4oK Ha 11,8 %, 3amuianeHicTs sienp — Ha 13,2 %, BUBO-
JUMICTh sielb — Ha 3,8 % Ta BUBi MONOJHAKY — Ha 14,4 %.

BonHouac 3akoHOMIpHOTO BIUTMBY pi3HOTO BMicTy Mapramnino, [{uaky ta Ceneny B ckiaai koMOikopMy Ha MOp¢hoJIoTivHI
MOKA3HHUKH SI€Nb IHANYOK BHSABIEHO He Oyno. Tak, Maca mkaparymu sierns Oyna B Mexax 10,0-10,9 r, ToBmmHa mkapamynu 3
roctporo 6oky — 38,9-40,1, cepenunn — 40,3-41,2, Tynoro 6oky — 37,9-38,7 MkM.

Kurouosi ciioBa: inguuku, kom6ikopm, Maprauneus, L{unk, Cenen.

IMocTtanoBka mpodsemu. [lepenoBuil 10CBiJ NEPEKOHIMBO MOKa3ye, MO MiABUIICHHS NPOIYKTUB-
HOCTI BCiX BH[IB NTUL[ HEMOXIIUBO AOCSITHYTH 0€3 BUKOPUCTAHHS B PallioHi MiHEpaJIbHUX 100aBOK.

MIiKpoOeneMEeHTH € KUTTEBO BXKJIMBIMHU PEYOBHHAMH, 1110 BXOATH /10 CKJIaay TOPMOHIB, (DEpPMEHTIB,
BiTaMiHIB Ta OLTKOBO-MiHEpadbHUX KOMIUIEKCIB [6]. BOHM 37iHCHIOIOTH BENMKHI BIUTMB Ha TPOICCH
oOMiHy OiJIKiB, KUpiB, BYIJIEBOMIB, MiHEPAIbHUX PEUOBHH i THM CaMHM PETYIIOIOTH PIiCT i PO3BUTOK
TBapUHHUX OPTaHiB, CIPUSIOTH 30UTHIICHHIO MPOAYKTUBHOCTI Ta YKUTTETISITLHOCTI.

OcobnuBe Miclie cepell MiKpoeJIeMEeHTIB HallexkuTh Mapranmio, [{luaky Ta CeneHy, KOTpi, He3BaXka-
10YM Ha X MaJHii yMiCT B OpTaHi3Mi, BiAIrpaloTh HAA3BUYANHO BaXKJIMBY POJIb Y KUTTI TBAPUH 1 POCITUH
[3,4,5].

Pe3ynbraTi HayKOBUX AOCTIIKEHD CBIIYATH MPO HEAOCTATHIM BMICT MIKPOCJIEMEHTIB y TpaIuIliii-
HUX KOpMax YKpaiHH, sSKi BAKOPHCTOBYIOTBCS B NTaxiBHUUTBI [1, 2, 7]. 3 ornsay Ha 1e BUHHKA€E HEOO-
X1IHICTh 30arayeHHs X COIAMU LIUX €JIEMEHTIB.

AHaJti3 oOCTaHHIX J0CTiIKeHb i myOJikanii. He3pakaroun Ha 3HAYHY KIJTBKICTh MTPOBEICHHUX JIOC-
JKeHb SK B HaIIill KpaiHi, Tak i 3a KOPAOHOM, HUHI HE iICHY€ €IMHOI JYMKH 1100 TOTpeOH iHIMYOK B
Mapranuni, LHunaky ta Ceneni. Lle noB’s3ano, 3 ogHOro 60Ky, 3 pi3HOMaHITHICTIO JIiHiH Ta KpOCiB 1HIU-
KiB, SIKi IIOCTIHHO YAOCKOHAIIOIOTKCS, 3 1HITIOTO — 3 PI3HUM PiBHEM iX MPOAYKTHBHOCTI. Y 3B’S3KY 3 ITUM,
UL 32a0€3MEeUYCeHHs] TEHETHYHOTO TOTEHITIany 1HAMYOK 32 KIIITKOBOTO YTPHUMaHHS HEOOXiIHI pO3pOoOKU
HAYKOBO OOTPYHTOBaHUX ONTHMAalIbHUX HOPM 100aBok Mapranmio, [lunky ta Ceneny B KoMOikopMax.

VY JjiTeparypi € HH3Ka MOBIOMIICHD IPO OKpEeMEe Ta CyMiCHE BUKOpHCTaHHS Mapranito, [{uHKy Ta
Ceneny y roxismi ntumi [1, 2], sIKi TO3UTUBHO BIUIMBAIOTH HA MPOAYKTHBHI Ta BiATBOPIOBAJIbHI SKOCTI
iHan4yok. OfHaK, y JiTeparypi 3yCTpid4aloThCs CyNEepewINBi JaHi MIONO X HOPM BBEACHHS A0 CKIany
KoMOikopMmy [3, 4, 5]. CynepeunuBicTh IUX JaHUX MOYKHA MOSICHUTH THM, 1110 aBTOPH BUKOPUCTOBYBAJIH
pi3HHI TeHeTUIHUI MaTepiajl, HETOTOXKHI PaIlioHN Ta HOPMH 3TOJ0BYBaHHS T0OABOK.

MeTtorw nociimkenHsi Oyio BU3HAYCHHS ONTHUMAaNBHHX piBHIB Mapranmo, [{uaky ta Ceneny B
KOMOIKOpMax JIs iHAMYOK 32 KJIITKOBOTO YTPUMAaHHS AJISl MIABUIIEHHS X MPOAYKTUBHUX Ta BiITBOPIO-
BaJIbHUX SIKOCTEH.

Marepianau i MmeToau gociaimkedb. Jlocimkennas npopoawian Ha 10 rpymax iHAMYOK 0101 MIHPO-
KOTPYZAOi OPOaU Kpocy «XapKiBCbKUH-56» B yMOBAxX KJIITKOBOTO YTPUMAaHHSI.

3 PeMOHTHOTO MOJIOAHAKY Oyi0 copmoBano 10 rpyn-aHanoris mo 24 roJoBH B KOKHiH.

[HAMYKY KOHTPONBHOI TPYIH OAEPKYBAIA CTAaHTAPTHUM KOMOIKOpM 30ajaHCOBAHHM T0OOaBKaMH
MiKpoeneMeHTiB, T/T: Mapranmio — 50, LHunky — 60 i Ceneny — 0,1. B nocninHux rpynax 3a pisHUX KOM-
no3uuii nepeadavanu 36inpmenns Mapranuio 1o 70 r /1, Huaky — go 100 r/t ta Ceneny — o 0,2 r/T.
CxeMy nmocmimy HaBeaeHO B Tabmwmi 1.

Y X0/ TOCIIIKEHHS BU3HAYAN 1 BpaXOBYBaJIM TaKi MOKA3HUKH: )KMBA Maca 1HAMIOK, 30epeKCHICTh
TIOTOJIiB’ 51, CTIOKUBAHHS KOMOIKOpMY 1HIMYKaMH, HECYJiCTh, IHKYOAIliiHI SKOCTI (3aIUliTHCHICTD SI€Ib,
BHBOJIMMICTbh, BHBiJ MOJIONHAKY). Bu3Hadamu Takox MopdoIoTidHi MOKa3HUKH SIENb 1HAMIOK — (TOB-
IIMHY OIKapasyy, IPYXHY AehOopMariio).

© T'opuienko B.M., 2013.
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Tabmns 1 — Cxema gocaixy

Tpyna Jlo6aBKkH MikpoeneMeHTIiB Ha | T KoMOiKopMy
MapraHeib LUHK celieH
1 (x) 50 60 0,1
2 50 75 0,1
3 50 75 0,15
4 50 75 0,2
5 70 85 0,1
6 70 85 0,15
7 70 85 0,2
8 70 100 0,1
9 70 100 0,15
10 70 100 0,2

Pe3yabTaTu gociaizkeHb Ta ix o0roBopeHHsi. Y Xoni nociigy Oyjo BCTaHOBJICHO, IO HaiBHIIA
HECYYiCTh iHIMYOK CTaHOBMTH 27,4 WIT. si€lb. IX 6yJI0 OjlepsKaHO B TPYIi, AKa OTPUMYyBajIa KOMOIKOPM,
30aaHcoBaHuil o0aBKaMK MikpoeaeMeHTiB T Ha 1 T: Mapranigio — 70, unaky — 85 1 Ceneny - 0,15.

Kpamii moka3nuku 3amnigHeHocTi senb (74,7 ta 71,7 %) Oynu B rpymnax, sIKUM 3TOJIOBYyBalld KOMOi-
KopM 3 pobaBkamu Maprasitto — 70 /1, Huuky — 85-100 r/t 1 Ceneny — 0,1 1/T.

Hob6asku y kombikopm 6 1 8 rpyn inguuok Luaky (85 1 100 r/T) y pasi BHeceHHs 1o6aBok MapraH-
1o (70 r/t) 1 Ceneny (0,1 1 0,15 r/T) MO3UTHUBHO BIUIMBAIN Ha BiATBOPIOBAIILHY 3/IaTHICTH S€lb. Tak, y 6
1 8 rpymax 1eit moka3HWK CTaHOBUB BiAMOBIMHO 93,2— 93,1%, y KoHTpONbHi# rpymi — 89,4 % (P<0,1).

Edexrusnicts no6aBok Ceneny (0,15 1/T) B KOMOIKOpMi IPOSIBIISIIACE 3aJISKHO BiJ KINBKOCTI J00a-
BOK Mapramuirio ta [luaky. 30kpema, y pasi BHeceHHs 50 /T Mapranirio 1 75 v/t L{luHKY 3a1utiTHEHICTb i
BUBOJIMMICTh SI€Ih, BUBEJCHHS MOJIOJHIKY CTaHOBHIIO BifmoBigHO 69,7, 923 i 64,3 %. Tumuacom y
pasi nobasok Mapraninio i Luaky y kinbkocti BignoBigao 70 i 100 r/T 1i MOKa3HUKU 3HUKYBAIUCH Bij
66,3 1o 61,3 %, 110 CBIMYUTH PO MEBHI OCOOIMBOCTI NPOsIBY cHHEprizmy Mixk Cenenom, Maprasiiem i
LuHkoM 3aeXHO BiJ piBHS 1X 100aBOK y KOMOIKOPMH JUTsl iHAMYOK (Tad. 2).

Tabmuns 2 — IIpoayKTUBHI NOKA3HMKH iHAMY0K

30epeKeHICTh 3HECeHO €I Ha 3aIuIiIHEeHICTD, Busou- Busin
I'pyna ., .
noroyis’s, % 1 Hecyuky % MicTb, % MOJIOHAKY, %
1-KOHTpOJIbHA 100 24.5 52,149,35 89,4+2,30 46,5+9,57
2-nocIiaHa 100 23,5 55,948,54 73,0+12,70 40,8+10,70
3-nocniaHa 100 23,9 69,7+11,6 92,3+0,72 64,3+11,0
4-nmociHa 100 24.4 64,3+13,9 87,9+3,55 56,5+13,70
5-ngocrniaHa 100 23,4 74,7+11,0 84,7+10,10 63,3+12,90
6-nociaHa 100 27,4 65,3+7,36 93,2+42.,40 60,9+6,90
7-nmociHa 100 26,7 65,1+6,90 90,4+5,20 58,8+7,80
8-mocinHa 100 27,1 71,7+5,00 93,1+1,85 66,8+4,24
9-nocinigHa 100 243 66,9+5,80 91,743,57 61,345,09
10-nocmigHa 100 23,2 62,2+3,85 90,7+2,75 54,540,79

BoaHoyac 3aKOHOMIPHOTO BIUIMBY pi3HOro BmicTy Maprasimo, [{uaky ta CeneHy B ckiaaai KoMOi-
KOpMY Ha MOp(oJIOTivyHI MOKAa3HUKHU S€Nb IHANMYOK BUsBIEHO He Oyino. Tak, Maca mkapainynu sienpb Oyna
B Mexkax 10,0-10,9 r, ToBmuHa mkapazynu 3 Toctporo 6oky — 38,9-40,1, cepenunu — 40,3-41,2, Tymo-
ro 6oky — 37,9-38,7 MKMm.

Piznnit ymict Mapranio, L{unky Ta Ceneny B ckiazni KOMOiKOpMy He BIUIMBA€ Ha 30€peKEHICTh HO-
rojiis’s1, BoHa Oyna 100 % B ycix rpymax.

BucnoBok. Buxopucranns B ckiazi komOikopmy nodasok Mapraniio — 70, Hunky — 85, Ceneny —
0,15 1/t migBuITyBaNo0 HeCydicTh iHAUYOK Ha 11,8 %, 3ammigHeHIicTh sers — Ha 13,2 %, BUBOAMMICTH
senp — Ha 3,8 %, Ta BUBi MOJOTHSKY — Ha 14,4 % TOPIBHAHO 3 KOHTPOJIBHOIO TPYIIOH.
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Biinsinue Mapranua, Ilunaka u CesieHa B KOMOMKOPMAX HA IPOAYKTHBHBIC U BOCIIPOM3BOAMTE/IbHbIC KAYECTBA HH/ICCK

B.M. I'opauenko

B pesynbraTe mpoBeCHHBIX HCCIESIOBAHUH OBIIO yCTAHOBJIEHO, YTO ONTHUMAJIBHBIE HOPMEI 100aBOK Ha 1 T koMOMKOpMa
U MHICEK-HECYILIEK B YCIOBUAX KJIETOYHOTO coaepkaHus cocrasiser: Mapranua — 70 r, {uaka — 85 1, Cenena — 0,15 r.
CkapMIIIBaHHE TaKHX KOMOMKOPMOB Ja€T BO3MOKHOCTh B CPABHEHUH C KOHTPOJIBHON IPYNIION yBENUUUTh SHIIEHOCKOCTh HH-
neex Ha 11,8 %, onogoTBOPEHHOCTD AUl — Ha 13,2 %, BEIBOAUMOCTD UL — Ha 3,8 % U1 BBIBOA MOJIOAHAKA — Ha 14,4 %.

OnHOBPEMEHHO 3aKOHOMEPHOTO BIHAHHS pa3HOro cojepxkanus Mapranna, [unka n Cenena B cocTaBe KOMOMKOpMa Ha
Mopdoornueckne mokasaTeiy UL HHIEEK He YBCTAHOBIJICHO. Tak, Macca CKOpIIymsl su1 Obn1a B npeaenax 10,0-10,9 T, ton-
LIMHA CKOPJIYIIEI ¢ ocTporo koHua — 38,9-40,1, cpeaunsl — 40,3—41,2, Tynoii croponst — 37,9-38,7 MkM.

KawueBsble ciioBa: uneiikn, komoukopM, Mapranern, Lluak, CeneH.
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JAHYEHKO O.O., 1-p c.-T. HayK

3J0OPOBLEBA JI.M., kaun. 6ioy. HayK

MHAHOIEHKO HO.I1., PYBAH I'.B., 3100yBaui

Menimononbcokuti Oepoicasruil nedazociynuil ynigepcumem im. b. Xuenvruuybkoeo

OCOBJIMBOCTI ®YHKIHIOHYBAHHS CUCTEMU AHTHUOKCUIAHTHOI'O
3AXHUCTY B TKAHUHAX I'VCEM B EMEPIOHAJIBHOMY I PAHHbOMY
MHOCTHATAJIBHOMY HEPIOJAX OHTOI'EHE3Y

3a mormoMoroio (pakTOPHOTO aHaji3y 3'ICOBAHO BIUIMB KOMILIEKCY MOKa3HHUKIB IIPOOKCHIAHTHO-aHTHOKCHAAHTHOI piBHOBA-
ru (BMicT nimigiB, TBK-akTHBHUX MPOAYKTIB, aHTHOKCHIAHTHUX ()EPMEHTIB i BiTaMiHIB) Ha aHTUOKCHJAHTHUH CTaTyC TyceH B
eMOpiOHaIbHOMY 1 paHHBOMY ITOCTHATAIEHOMY TIepionax. JloBeaeHo, Mo TKaHWHHA CIIeIU(IUHICTD MiATPUMAHHS IIPOOKCHIaH-
THO-aHTHOKCHIAHTHOI PiBHOBAru B Tyceil y 1€l mepioJy OHTOreHe3y HOJsIrac B JOCTOBIPHO Pi3HOMY CyMapHOMY BILIHMBI AOCIi-
JDKEHOTO KOMILIEKCY NMOKa3HUKIB Ha aHTHOKCHJAHTHHI CTaTyC LMX TKaHUH. [[el BIUIMB 3MEHIIYEThCA y PAy MioKap — IuTy-
HOK — CKEJIETHI M'SI31 — NeYiHKa — MO30K. BIIMB aHTHOKCHIAHTHUX (EPMEHTIB 3HWKYETHCS, a HU3bKOMOJICKYJIIPHUX aHTHOK-
CHIAHTIB HOCHIIIOETHCS Y Psi MO30K — T€4iHKa — CKEJIETHI M'I31 — MiOKap — IIUTYyHOK.

KonrodoBi ciioBa: okcupaTHBHHIN cTpec, I'yCH, MOCTHATAJIbHA aaNTallis, aHTHOKCHJAHTHUH CTaTyc, TKaHWHHA Creru(id-
HICTb, IOKa3HUKH NPOOKCUIAHTHO-aHTHOKCHIAHTHOI PiBHOBArH, (DaKTOPHMI aHai3.

IMocTtanoBka nmpo6emMu. OKCHIATUBHUN CTPEC, IO BU3HAYAETHCS K MOPYIICHHS 0aJaHCy MiX OK-
CHUIaHTaMH 1 aHTHOKCHIAHTaMH Ha KOPHUCTh MEPIIHX, € OAHUM i3 OCHOBHHX 1HIYKTOPIB 3aru0ei KITiTHH.
3axucT 610MOJIEKYJT BiJ] TIOIIKOKYBaTHLHOTO CTPECY 3MIMCHIOEThCS OAraTOPiBHEBOIO CUCTEMOIO aHTHOK-
CHJIAHTHOTO 3aXHCTY, sIKa BKIIf04Ya€e PepMEHTHI i HU3bKOMOJIEKYIISPHI aHTHOKCHIAHTH.

AHaJti3 ocTaHHIX JoCHiTKeHb i myOaikaniii. AganTaris opraHi3aMy 10 OKCHIATHBHOTO CTpeECy, 0
BUHUKAE MICII HAKIHOBYBAHHS IIKApaTyy NTAIIMHUM eMOpPIOHOM, BiJOYBAEThCS aJICKBATHO CTaHy KO-
To aHTHOKCUAAHTHOI cuctemu [1, 7, 8, 16, 17]. B ocTaHHI poKH JOBEACHO 3B’SI30K MOKA3HUKIB €HEpre-
THYHOTO OOMIiHY 1 CTaHy NMPOOKCHIAHTHO-aHTHOKCHIAHTHOI piBHOBArw B oprasizmi nruti [21]. Oxrak
0c00IMBOCTI (PYHKI[IOHYBaHHS CUCTEMH aHTHOKCHIAHTHOIO 3aXUCTY Yy 3B’S3KY 31 CIeHU(iKOI0 eHepro-
3a0e3MeUeHHs X TKaHWH Yy HAHCKIJIQAHILI IepioAd OHTOTeHEe3y Ha TIIi Tilo- i TIMEePOKCHYHOTO CTaHy iX
OpraHi3My AOCTIHPKEHO HEAOCTATHRO.

MeTo10 10CIipKeHb 0YJ10 3’ICyBaHHS TKAHUHHOI crieidigyHoCTi popMyBaHHS agarnTHBHOI BIAIOBII Ha
OKCHJIATUBHUIA CTPEC Y TYCeH ITi/T 4ac MepexoAy BiJl eMOPiOHAILHOTO J0 MOCTHATAIBHOTO PO3BUTKY.

Marepiaj i MeToau AocaimKeHb. [HKyOAIiIo TYCAINX A€ 1| BUPOITYBAHHS TYCEHAT MPOBOIMIN Y
BUPOOHHYHX YMOBax arpodipmu ,,Bikropis” [TprazoBchkoro paiony 3amnopizbkoi ooacti. s iHKyOa-

© Nanuenko 0.0., 3nopoBuesa JI.M., [lamenko 10.I1., Py6an I'.B., 2013.
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1ii BigOWpanm s ryceit iTamichbkol mopoan 3 cepenuboro Macoro 145,73+8,4 1. Ilicis BIITYIUICHHS
TYCEHSAT IX yTPUMYBAJU HA MiJUI031 3 TIMOOKOI0 MiJCTHIKOK Ta BUIHUM JIOCTYIIOM JIO BOJH i KOPMY.
[Tramenstam 3rofoByBaiy CTaHIAPTHI, BiIMOBIIHI /10 BiKy, KoMOikopmu [9, 18, 20]. JlocikeHHS aHTH-
OKCHIaHTHOT'O CTaTyCy TKaHUH T'yCSuuX eMOpIOHIB 37iiiCHIOBAIN Y (i310JI0TIYHO OOIPYHTOBAHI TEPMi-
HU: Ha 15-y moOy iHKyOaIii senp (3aMUKaHHS ajaHroica), 22-y 100y (mepexia eMOpioHiB 3 OLIKOBOTO
THUILY KUBJICHHS Ha >KOBTKOBHI1), 28-y 100y (110YaTOK HaKJIbOBYBaHHA). Y MOCTHATAIbHOMY HEPiofi OH-
TOTE€HE3y JOCIIKCHHS CUCTEMH aHTHOKCHIAHTHOTO 3axUCTy (AO3) TyceHSAT MPOBOIMIN MOTHKHEBO
BIIPOJIOBXK 2 THXKHIB — TEPMiHy ajamnTallii TYCeHAT A0 yMOB ITOCTHATAJILHOTO iCHYyBaHHS. Bu3Haudaau
BMicT 3aranpHux JiniaiB, ThK-aktusaux npoaykriB (TEKAII), BitaminiB E, A, f-KapoTuHy Ta aKTHB-
HICTh OCHOBHHX aHTHOKCHAAHTHHX (epMeHTiB cynepokcuaaucmyTazu (CO/), xaranasu (KAT) i1 rayraTi-
ormepokcunasu (I'TIO) [2-4, 9-11, 14]. Cran cuctemun AO3 BU3HAYaIM 3 BUKOPHUCTAHHSIM 3aIllPOIIOHOBA-
HOTO paHiie [5-8] inTerpaapHOro mokaszHuka (Kaoa).

[lepBuHHI pe3yabTaTH AOCITiKEHb ONpaIlbOBaHI METOJAMU MAaTEMATHYHOI CTATHCTUKH 13 3aCTOCYBaH-
HsaM (akTopHOro aHamzy [12].

PesyabTaTH AociaizkeHb Ta IX 00roBopeHHsl. Y3arajabHEHI pe3yibTaTH (DAKTOPHOTO aHAII3Y
BIUIMBY Ha iHTerpanpHU mapamerp ctany cucteMud AO3 Kyoa KOMIUIEKCY 3 BOCBMU TOKAa3HHUKIB MTPOOK-
CHUJaHTHO-aHTHOKCUIAHTHOI piBHOBArd, HaBeeHI B TabmuIli 1, CBiMUaTh PO Te, IO 3a 3HIKCHHIM PiB-
HS TXHBOTO CITUJILHOTO BILIUBY JOCTIKCHI TKAHWHA MOYKHA PO3TAITYBaTH B PSI MIOKAPO — WLIYHOK —
cKeNlemui M 13U — nevinka — MO30K.

Tabmut 1 — dakTOpHi HABAHTAKEHHS JAOCTIIZKeHNX MOKA3HUKIB Y TKAHMHAX ryceii (eMOpioreHes Ta paHHil TOCTHATANb-
HUI TIepioJl OHTOT€HE3Y)

dakTopu
Ne 1 2 3 | 4 | 5 6 | 7 | 8 CrinbHICTh
O3Haku DepmeHTH Bitaminu BILTHBY
Haiimenys. Jlinigu | TBKAIIL coil | KAT | rmo E A B-:;I})Io- (axTopiB
Ne| Haiimenys. Io3Had. X P Y, Y, Y, v, v, V; hi
Kaoa r -0,228 | -0,449 |0,313 | 0,850 | 0,700 |-0,383| 0,590 | 0,037 -
1 TKaHHH K, D 0,052 0,202 | 0,098 | 0,723 | 0,490 | 0,147 | 0,348 | 0,001 2,061 /1V
HEeYiHKH d, % 2,52 9,80 4,75 | 35,08 | 23,78 | 7,13 | 16,89 0,05 100
Pane ennugy ¢haxmopis 7 4 6 1 2 5 3 8 -
K r 0,84 0,52 -0,32 | -0,84 | -0,84 | 0,99 | 0,80 0,97 -
5 Cef;‘;f; K, D 0,71 026 | 0,10 | 070 | 0,71 | 0,99 | 0,64 | 0,94 5,06 /1
d, % 14,0 5,2 2,0 | 139 | 140 | 196 | 12,6 18,7 100
Pane eniusy paxmopis 3 7 8 5 4 1 6 2 -
K r -0,67 0,85 0,15 | 0,02 | -0,18 | -0,98 | -0,99 -0,82 -
3 mn;?{;a K; D 0,44 0,73 0,02 | 0,00 | 0,03 | 0,96 | 0,98 0,68 3,85/11
d,% 11,5 18,9 0,57 | 0,01 | 0,86 | 25,0 | 25,6 17,6 100
Pane ennugy paxmopis 5 3 7 8 6 2 1 4 -
Kaoa r -0,42 0,98 -0,77 | 0,65 | 0,49 | -0,62 | -0,98 0,13 -
4 CKEJICTHHX Ky D 0,17 0,96 0,59 | 042 | 0,24 | 0,39 | 0,96 0,02 3,75 /111
M’sI3iB d, % 4,58 25,6 15,7 | 11,3 | 6,37 | 104 | 25,7 0,46 100
Pane enausy gpaxmopis 7 2 3 4 6 5 1 8 -
Kaoa r -0,32 -0,52 003 | 0,72 | 006 | -005 | 0,04 0,15 -
5 TKaHHH Ks D 0,102 0,270 0,001 | 0,523 | 0,004 0 0,002 0,023 0,925/V
MO3KY d, % 11,03 29,19 0,11 | 56,54 | 0,43 0 0,22 2,49 100
Pane ennugy ¢haxmopis 3 2 7 1 5 8 6 4 -
Buecku v} 1,474 2,422 | 0,809 | 2,366 | 1,474 | 2,487 | 2,930 1,664 15,626
paxmopis d,% 9,43 15,50 518 | 1514 | 9,43 | 1592 | 18,75 | 10,65 100
Pane ennusy ghakmopie 7 3 8 4 6 2 1 5 -

VY neuinti ryceit BrumB noka3HukiB piBHOBaru [10JI«+>AOA Ha aHTHOKCUAAHTHUI CTaTyC CHalae B
pany KAT — I'TIO — gimamin A —TBKAII — simamin E — CO/[ — niniou — B-kapomun. Ilpunaomy, 3a pe-
3ylbTaTaMU OIIHIOBAHHS 4acTKH BHECKY (d,%) KOXXHOTO (pakTopa B IHTErpaJbHUN IMOKA3HUK CTaHy
MPOOKCUIAHTHO-aHTUOKCUAAHTHOI piBHOBaru (Kapa) y TKaHMHAX TICUiHKH, CaMe TMEPIIi 1T ATk 13 HUX Ha
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92,7 % Bu3HAYAIOTH piBeHb Kp0a. BUpimansHuii BIDIMB HA aHTHOKCUAAHTHHUM CTaTyC MalOTh aKTHBHICTh
antnokcugantHuX (epmentiB KAT i ['TIO, mo y3sromxyerbes 3 HaiiBummM piBHem KAT- i I'TIO-
AKTUBHOCTI came B mediHIli [8]. 3arajgoM BIUIMB aHTHOKCUJAHTHUX (PEPMEHTIB y TEYIiHIN TEPEBHIIYE
BIUTHB HU3HKOMOJICKYJISIPHUX aHTHOKCHUIAHTIB y 2,6 pasa.

[IpuBepTae yBary 3HauHN BIUTHB Ha Kaoa BMICTY BiTaMiHy A (y TaOnwii ¢hakTOPHUX HaBaHTAKCHD
IIel MOKa3HUK IMOCilae TpeTe Miciie). Beyneped TpaaulliitHoMy YSABICHHIO PO CJIA0Ky aHTUOKCHIAHTHY
Tt BiTaMiHy A, 3yMOBIICHY WOTO IIBUIKUM OKHCHEHHSM, HiATBEPIKYETHCS MOTYKHUI OMOCEpEIKOBa-
HUW aHTUOKCHUIIAHTHHH BIIUB peTHHOTY. OIHH 13 MOKJIMBHX MEXaHI3MiB TaKOT'O BIUIMBY — iHT10YBaHHS
inaymoensHoi NO-cHHTa3M.

BogHovac BCTaHOBJICHO, IO CTaTyC BiTaMiHy E SK «TOJIOBHOTO TKAHWHHOTO aHTHOKCHUIAHTa» B TIC-
YiHI[l CIPOCTOBYETHCS: 3@ BIUIMBOM Ha aHTHOKCHIAHTHY aKTHBHICTh IIMX TKAHUH O-TOKO(EPOII mocigae
JUIIE T ATY MO3MLII0 1, TAKUM YHHOM, IIOCHITIOE CYMHIBH NP0 HEOOMEXeHy 3AaTHICTh BiTaminy E 3amo-
OiraTu oKkcHOATUBHOMY cTpecy, Biepuie BuciosieHi ['.B. Ilerposoro i I'.B. Jonuenko [17].

Omxke, MATPUMAHHS TTPOOKCHIAHTHO-aHTHOKCHIAHTHOI PIBHOBaruW B TKaHWHAX TEYIHKH Tyceil B
YMOBaxX TiIo- 1 TIMIEPOKCii MM 9ac Iepexoay BiJg eMOpiOHATHLHOTO 0 MTOCTHATAILHOTO PO3BUTKY Bi0y-
Ba€ThCS IIIAXOM 3aITyCKy HU3KH HEHPOTYMOpPATbHUX MEXaHi3MiB, SIKi aKTHUBi3yIOTh MEPEIyCiM CHHTE3
aHTHOKCUIaHTIB OukoBoi mpupoau KAT i1 I'TIO.

VY TKaHMHAX MO3KY BCTaHOBJICHO HAWCIAOIIM BIUIMB KOMIDIEKCY JOCHIKCHUX MMOKAa3HUKIB HA aH-
TUOKCUIAHTHY aKTHUBHICTh. 3a pe3ysibTaTaMH OI[IHIOBAHHS YaCTKU BHECKY KOKHOTO (akTtopa B Kaoa
nux TkaHuH, neprr 'sath 3 HuX (KAT, TBKAIL, ninigu, B-kapotus i ['TIO) wa 99,7 % BuU3HAYarOTH pi-
BeHb Kaoa 13 HUX Ha 56,5 % — KAT. BB antuokcuaantHux epmentiB y 21,06 pasa nepepuiye
BILTUB JIOCII/DKCHUX HU3BKOMOJICKYJISPHUX aHTHOKCHIAHTIB. CamMe B MO3KY BCTAHOBJICHO HAWMECHIIIHA
BILTMB HAa aHTHOKCHJIAHTHUHN CTaTyC BiTamiHy E.

TakuMm 9UHOM, Y MO3KY IATPHUMaHHS IMPOOKCHUIAAHTHO-aHTHOKCHIAHTHOI PIBHOBArW OUTBIIIOI0 Mi-
poI0 BiAOYBA€ETHCS 3aBISKH pealtizallil iHIUX MeXaHi3MiB, cepel SKUX MOXe OyTH 3MiHa piBHS HEHACH-
YEHOCTI Ta CTPYKTYPHOI opraHizaiii MemMOpaHHUX nimiaiB [7].

HatiBummmii criinbHUIA BIUTUB JTOCIIPKEHOTO KOMILIEKCY MOKa3HUKIB Ha Kapa, 10 B 5,5 pasa cuibHi-
U, HOK 711 MO3KY, CIIOCTEpITal B TKAHWHAX Ceplld. 3a pe3yibTaTaMH OIIHIOBAHHS YAaCTKH BHECKY
KOxHOTo (haktopa B Kapa B IIMX TKaHWHAX, MEPII IT STk 3 HUX (BitaMiH E, B-kaporun, mimiau, ['TIO i
KAT) — na 80,2 % Bu3zHauaioTh piBeHb Ksoa, IPHUOMY BILTMB HU3bKOMOJIEKYJISIPHUX aHTUOKCUAAHTIB Y
1,7 pasa BuIMii 32 BIUIMB aHTHOKCHIAHTHHX (epMeHTIB. BogHodac s MioKapia MiATBEPUKYEThCS
cTaryc BiTaMmiHy E K TOJJOBHOTO TKAHHHHOTO aHTHOKCH/IAHTA.

TkaHWHU NUTYHKA 32 PiBHEM CIUIBHOTO BIUTUBY Ha Kaon KOMILIEKCY JOCTIKEHUX TOKA3HUKIB
MOCiMaloTh NpyTe Imicias Miokapaa wicme. [’ saTipka mepmmx MOKa3HUKIB (BiTaMiH A, BiTamin E,
TBKAII, B-xapotus, minign) Ha 98,6 % BU3HAYa€ aHTHOKCHIAHTHUN CTATyC MUX TKAHWH, TPUIOMY
YKOJHUI aHTHOKCUJAAHTHUN QEpPMEHT /10 Hel He BXOJAUTh. 3arajioM BIUIMB HHU3bKOMOJICKYJISPHUX aH-
THOKCUJAHTIB HA aHTUOKCUJAHTHUN CTaTyC NUTyHKa B 47,4 pa3a BUIUMN, HI)K BILUIUB aHTUOKCHJIAHT-
HHUX (EPMECHTIB.

TkaHWHU CKETETHHUX M’ S3iB 32 PIBHEM CHUIBHOTO BIUIHBY Ha Kaos KOMITIEKCY MOCIHIIKEHUX TIOKA3-
HUKIB HECYTTEBO MOCTYMAIOTHCS LUTYHKY 1 MOCIHar0Th TpeTe (Imicis Miokapaa i cepus) micre. Jlo Haii-
Oinpmr BIuBOBOT Ha Ko 1T ATipKH TTOKa3HUKIB HasexaTs BiTamid A, TBKAII, CO/l, KAT, Bitamin E.
Ixniit BB Ha Ko CKENETHHMX M’S13iB Y CYKYIHOCTi CTaHOBHTEH 88,7 %. AHTHOKCHIAHTHHII CTaTyC
WX TKaHWH OJHAKOBOIO MipOI0 BH3HAYAETHCS AKTHBHICTIO aHTUOKCHIAHTHHX ()EPMEHTIB i HU3BKOMO-
JIEKYJIAPHUX aHTHOKCHIAHTIB.

BucHoBku. TkannHHA CreNUGIYHICTh MIATPUMAHHS MPOOKCHUIAHTHO-aHTHOKCHIAHTHOI PiBHO-
Bard Ha TJi OKCHJATHBHOTO CTPECY HAMPHUKIHII eMOPIOHAIBHOTO MEPioAy B T'yceil MoysIrae B JOCTO-
BipHO BiAMIHHOMY CYMapHOMY BIUIMBI JOCHiJ)KEHOTO KOMIUIEKCY TIOKa3HWUKIB piBHOBAaru
[TOJI<->AOA nHa iXHIi aHTHOKCUAAHTHHI cTaTyc. L[el BIUTMB 3MEHITYETHCS B PIAAY MIOKAPO — ULTLY-
HOK — CKeJlemHi M’A3U — neyinka — Mo30K. BIITMB aHTHOKCUIAHTHUX (DEpMEHTIB cnagae, a HU3bKO-
MOJIEKYJISIPHUX aHTHOKCHIAHTIB TIOCUIIOETHCS B PINY MO30K — Ne4iHKa — CKelemHi M’ a3u — cepye —
WLTYHOK.

Craryc BitamiHy E Sk TOJTOBHOTO TKAHWHHOTO aHTHOKCHUIAHTY MiATBEPKYETHCS B TKAaHUHAX CEPIIS
1 nuTyHKa. 3a pe3ynbTaTaMu MiACYMKY (PaKTOPHOTO HaBaHTAXKEHHS B TOCIIHKEHUX TKAaHMHAX HaHOJIbII
BIUIMBOBUMH aHTUOKCHUIAHTaMU € BiTaMidu A 1 E.
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Oco6eHHOCTH (PYHKIMOHVUPOBAHUS CHCTEMbI AHTHOKCHAAHTHOH 3alIUTHI B TKAHSAX ryceil B dMOPHOHAILHOM H
paHHEM NOCTHATAJILHOM MEPHO/IaX OHTOreHe3a

E.A. lanyenko, JI.H. 3noposuesa, lO.I1. Ilamenko, I'.B. Py6an

C momoribio GakTOPHOTO aHal3a BBISICHEHO BIMSHHE KOMILUICKCA TOKa3aTeleld MPOOKCHIaHTHO-aHTHOKCHIAHTHOTO PaB-
HoBecus (comepranus TUuI0B, TBK-akTHBHBIX MPOIYKTOB, aHTHOKCHIAHTHBIX (DEPMEHTOB U BUTAMIHOB) Ha aHTHOKCHIIAHT-
HBIU CTaTyc ryceil B SOMOPHOHAILHOM M paHHEM MOCTHATAIBHOM Ieproaax. JlokazaHo, 4TO TKaHEeBas CEHU(UIHOCTD TTOAICP-
JKKU TIPOOKCHIAHTHO-aHTUOKCUIAHTHOTO PABHOBECHS Y Tyceil B 3TOT MEPUOJ] OHTOT€HE3a 3aKIII0YaeTCsl B JOCTOBEPHO Pas3iind-
HOM CyMMapHOM BJIMSIHUH HCCIICIOBAHHOTO KOMILICKCA [MOKa3aTelieii Ha aHTHOKCHIAHTHBIN CTAaTyC 3TUX TKAaHEH. JTO BIMSHUE
YMEHBIIACTCS B PALY MHOKApH — JKEIYIOK — CKEIICTHBIC MBI — [I€YeHh — MO3T. BiHsHIE aHTHOKCHIAHTHBIX ()EPMEHTOB
CHIDKAETCSI, 8 HU3KOMOJICKYJISIPHBIX aHTUOKCHUAAHTOB YCHIIMBACTCS B PSIy MO3T — IEYEHb — CKEJICTHBIC MBIIIIBI — CEPALE —
KEIYOK.

KiroueBblie €10Ba: OKCHAATHBHBIA CTpecC, TYCH, IOCTHATANIbHAS aJanTalusl, aHTHOKCHIAHTHBIN CTaTyC, TKaHEeBas CIie-
IU(PUIHOCTD, TIOKA3aTEIH IPOOKCHIAHTHO-aHTHOKCHIAHTHOTO PaBHOBECHS, ()AKTOPHBII aHAIIH3.

Haoitiwna 10.09.2013 p.
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YK 575:636.082

AYBIH O.B., xaHj. c.-T. HayK
binoyepxiscokuii Hayionanvruli azpapruil yHigepcumem

HOJIIMOP®I3M I'EHA BOLA-DRB3 B YKPAITHCBKOI
YOPHO-PABOI MOJIOYHOI XYJIOBH

Brepie B YkpaiHi mpoBeneHo aHaji3 alenbHol pisHOMaHITHOCTI 2 eK30Hy I'eHa ricrocymicHocti Oudaunx (BoLa-DRB3.2)
y craii Benmkoi poraroi XygoOu ykpaiHchkoi 9opHO-psi60i MonouHoi nopoaun CTOB «ArpocBitT». 3a BUKOPHCTaHHS METOIY
[UIP-ITJIP® anamizy BusiBiieHO 9 aneniB nporo reHa: BoLA-DRB3.2*03, *07, *15, *16, *19, *22, *23, *24 ta *25. BcTaHos-
JICHO, 1[0 y TEHOTHIAX NOCIIHKEHUX TBApHH IepeBakaian 4 aneni, yacTka siKux craHoBwia 73,5 % Bij 3araibHOI KilbKOCTI
nerexroBaHux aneni: DRB3*16 (23,5 %), *24 (20,6 %), *03 (14,7 %) ta *15 (14,7 %). Bucokuii piBeHb TOMO3UT'OTHOCTI JOC-
nikeHol BuOipku TBapuH 3a reHoM BoLa-DRB3, mpo 110 cBiguuTh nmo3utHBHE 3Ha4eHHs iHaekcy inopuaunry (F=0,511), mo-
K€ BKa3yBaTH Ha 3HIKEHHS a/laNTal[iiHOro MOTEeHILiay CTazaa, a BiATaK, PO HEOOXiAHICTh PAKTUYHOTO BIIPOBA/DKCHHS I'eHE-
THUYHOT €KCIIEPTH3H XyHOOH 3a UM T'€HOM.

Kunrouosi cioBa: BoLa-DRB3.2, IIVIP-ITJIP®, anensHa pi3HOMAHITHICTB, YKpaiHChKa YOPHO-PI0a MOJIOYHA ITOPOJIA BEIIH-
Kol poraroi Xymo0u.

IocTanoBka npodJjeMu. JlocITHEHHS B raidy3i MOJICKYJISIPHOI TEHETUKHA TBApWH JAIOTh 3MOTY Xa-
paKTepu3yBaTH T'€HETUYHI MPOLECH, SKi BiIOYBAIOTHCA Y MPUPOAHUX UM IITYYHHX MOMYJISILIAX, Ta MPo-
BOJUTH IIIJIECIIPSIMOBAHUH BiOip TBapWH 3a OakaHMMH KOPUCHUMH O3HaKaMu. HWHI TEXHOJOTIIO TeHe-
tnuHuX MapkepiB (MAS — Marker Assisted Selection) akTHBHO 3aCTOCOBYIOTh YKPaiHCBKI BUCHI ISt
aHaji3y, TOJOBHUM YHWHOM, T€HIB KUIBKICHMX O3HaK, acOLiMOBaHMX 3 TMOKa3HHMKaMH MOJIOYHOI Ta
M’SICHOI MPOAYKTHBHOCTI BETUKOi poraToi XyJoOu. 3HauHO MEHIIEC yBard HNPUAUISETHCS TeHETHYHUM
MapKepaM, sSKi BU3HAYAIOTh PE3UCTCHTHICTh TBAPHH 10 1HPEKIIHHMX 3aXBOPIOBaHb. [0 TaKMX MapKepiB
HaJeXaTh TSHHU TOJ0BHOTO KoMIuiekcy TrictocymicHocTi (I'KT), sKi, 32 cydacHUMU YSBICHHSMH, € KITIO-
YOBUM €JIEMEHTOM iIMyHHOI BiIIOBi/li B yCiX XpeOETHUX TBapHH.

I'ean I'KI" 6muaunx Oymo kaproBaHo Ha 23-iif xpomocoMi (BTA 23) i HazBaHo aHTUTeHaMH JiM(o-
LUTIB BeNHKoi poraroi xymnoou (BoLa, Bovine Lymphocyte antigen). He3Baxaroun Ha okpemi BiaMiH-
HocTi, cucteMa [I'KI' y ccaBIiB Mae cx0Xy reHETHUHY OpraHi3alilo i CKIaJaeThes 3 TeHIB TPHOX KJIaciB
(I, IT'i OI), cepen sixux Haiibinbm noxiMopduumu € renu I ta Il kiacis [1].

AHajmi3 octaHHix gocaimxkeHb i myoaikamii. I[lounmHaroum 3 90-X poOKiB MHUHYJIOTO CTOMNITTS, Y
BCHOMY CBITI aKTHBHO MPOBAIATh AOCHIIKEHHS HYKICOTHUAHOTO momiMop¢izmy reHiB ['KI' ta momryk
MapkepiB cTilikocTi ab0 4yTiIMBOCTI A0 iH(EKUIHHUX 3aXBOPIOBaHb Pi3HOI €TIOJNOTii y BeNMKOi poraroi
xyno6u. OnHuM i3 MeTOAIB aHami3y nojiMopdismy renis Il kmacy komriekcy BoLa € TTJIP-ITIAP® (mo-
JIiMepa3Ha JIAHITIOTOBa PEAKITis — aHAI3 MOMMOpGi3My PECTPHUKITIHHAX (parMeHTiB), SKUi OyJI0 3a1po-
noHoBaHo y 1992 p. [2]. CytHicTs MeTony mnojsirae B amiutiikamii 2-ro ek3ony rena BoLa-DRB3 Ta
THITYBaHHI aJIeJIiB TeHA 32 KapTUHOIO pecTpUKIii 3 eHmonykieas: Rsal, Haelll Ta BstYl. Huni Bxke po3-
pobiieHo MibxkHapoaHy HOMEHKIATypy ISAG miis Oinbir sk 54 aneniB 1bOTO TeHA.

PesynpTaToM iHTEHCHBHOTO BiI0OpPY HOTOJIB’ S BENUKOI POraToi XyAo0u 3a MOKa3HUKaMH MOJIOYHOI
MPOAYKTHBHOCTI Ta MOJIMIICHHS SKICHUX XapaKTEPUCTHK MOJIOKA € 3MEHIICHHS ajefbHOI Pi3HOMAaHIT-
HocTi 3a reHoM BoLa-DRB3. Ik cBimyath mpoBeneHi 3apyOiKHUMHA BUCHUMH JTOCIHIDKEHHS, Y KOMeEp-
UiHHUX TOpix XynoOW HaiuacTimie 3ycTpidaroTbes jumie S5—7 aneniB. Tak, y TOJIITHHCHKOI MOPOAH
Halvacrime 3ycrpidatotees aneni DRB3*3, *#7, *8, *16, *22, *23 i *24, y yopHo-ps060i — DRB3%22,
*24, *11, 1 *16 [3—4]. BimMiuatoTh TaKOX SK MOPOAOCTICITUDITHNN XapaKTep PO3MOALTY OKPEMHX ae-
TpHUX BapiadTiB rena BoLa-DRB3, Tak i pi3HMiA piBeHb TOMO3UTOTHOCTI TOCIIHKEHUX CTa.

MeTo10 Hamoro AociifKeHHs: Oylo OLWiHIOBaHHS ajelbHOI pizHOMaHITHOCTI TeHa BoLa-DRB3.2 y
cTaja KOpiB yKpaiHCBhKO1 4opHO-psi60i MonouHoi nopoau CTOB «ArpocBiT».

Marepiaji i MmeToauka gociaixkenb. MaTtepiajaoM Ui JOCTIKEHb CIIyryBayia nepudepiiina KpoB
KOPiB YKpaiHChKOi 4OpHO-Ps1001 MonouHoi mopoau Benukoi poraroi xynoou (CTOB «Arpocsit» Mupo-
HiBcbKOTO p-HY KHiBcbkoi 0011, n=30).

[Ipenapara IHK Bugiisuim MeToqoM copOyBaHHS Ha CHITIIN OKcHIi [5] 3 BmacHUMEH Moaudikarlis-
mu. ITJIP mpoBoamnu Ha ammutidikaTopi “Tepuuk” (JHK-rexuonoris, Pocist) 3 mpaiiMmepamu HLO30

© Jly6in O.B., 2013
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(CCTCTCTCTGCAGCACATTTCC) i HLO32 (CCGCTGCACAGTGAAACTCTC) 3a HacTymHOTO
TeMIiepaTypHoro pexxumy: 4 xB 3a 94 °C; 36 mukimis: 30 ¢ 3a 94 °C, 30 ¢ 3a 67 °C, 30 ¢ 3a 72 °C; 5 xB
3a 72 °C. Peakuiitna cymim 06’ emom 20 mia mictuna: 67 MM Tris-HCI (pH 8,8), 17 MM (NH,4),SO,,
0,01 % Tween-20, 0,2 MM dNTP, 1 on. Tag-nomimepasu, 50 ur THK, 2,0 MM MgCl, ta mo 0,3 MmxM
KOKHOTO TIpaiimepa.

Pecrpukmnito nmpoaykris I1JIP npoBogwnu ennonykneazamu Rsal, Haelll Ta BstYI (“Cubenzum”, Po-
cisl) BIIMOBITHO 10 peKOMeHanil BupoOHuKa. EnekrpodopeTnynunii aHami3 NpoyKTiB PECTPUKIIT Po-
Bommwin y 7 % a6o 12 %-my nomakpunamignomy reni (ITAAD) y 1xTBE-6ydepi. Bizyamizarito JJHK-
OeHziB 3ailicHIOBaNM ix papOyBaHHIM HiTpaToM cpibia [6].

MonekymsipHHANA pO3MIp MPOAYKTIB PECTPUKINIT BU3HAYAIHU 3a JonoMoroto Mapkepa GeneRuler 20 bp
(“Fermentas”, JIuTBa), BAKOPHCTOBYIOUM mporpaMuumii maket Quantity One® Version 4.6.3 (“BioRad”,
CIIA). I'enotunu mgociimKeHUX TBapvH BU3HAYaiH 3a [2]. MarematnuHy oOpoOKy pe3yibTaTiB IIPOBO-
JIVUTA 32 BUKOPHUCTaHHS crierianizoBanoro makpoca GenAlEx6 ans MS EXCEL [7].

PesysabTaTi AociaiIKkeHb Ta iX 00roBopeHHs. AMILUTI(DIKaIi0 TOMIMOPGHOT JITSIHKA 2-TO €K30HY
rera BoLa-DRB3 3 monexyisipHuM po3mipoM 284 M.H. NPOBOAMIM 32 BUKOPHCTAHHS MpaiiMepiB
HLO30 ta HLO32 metogom omHoeranuoi [IJIP. ITocnimoBricte npatimepa HLO30 xommiiemeHTapHa
5’-KiHIIeBiN ANSHIN 2 eK30HY (CIM HYKJICOTHIIB) 1 ipuiteriiol inTporHoi ninsaky. [Ipaiimep HLO32 mo-
BHICTIO JIOKaJi30BaHU# y 3’-KIHIIEBiH AUISHIIN 2 €K30HY.

VY GinpLIOCTI BUMAIKIB pecTpHUKUiiHMI aHami3 npoaykTiB [1JIP mpoBoanim 3a BUKOpUCTaHHS 2-X
eHponykieas: Rsal Ta Haelll. Pectpukrasy BstYl 3acTOcOByBanu JMILE y BHINAIKAX OJHAKOBOI'O MOJe-
kysspaoro po3mipy JIHK-narepniB 3a pecrpukrazamu Rsal i Haelll. Tlix yac TUIyBaHHS aJIeliB reHa
BoLa-DRB3 3a Bukopuctranus 7 % ITAAD BUHUKanu TPyAHOLI 3 BHU3HAYCHHSM PO3MIPIB HMPOIYKTiB
pPEeCTpUKIi Ta TUIyBaHHSAM ajelliB, M0 MaroTh IWICHii (Hanpukiax y Bumanky aieniB DRB3*08 i
DRB3*(07), ockiIbKH OKpeMi pparMeHTH Pi3HHUIIKCH JIUIIEC OHUM—TPhOMa HYKJICOTHIAMH. Y [IUX BUIIA-
JKaxX A7l TOYHOTO BCTAHOBJICHHS MOJIEKYJISIPHOTO po3Mipy BukopuctoByBanu 12 % I[TAAI. Ilpukmnagu
OTPUMaHHX eJeKTpodoperpaM HaBeACHO Ha PUCYHKY 1.

a 0

Puc.1. Enexrpodoperpamu po3aijieHHs: npoaykTiB pectpukiii reia BoLA-DRB3.2, orpumani 3a BUKOpHCTAHHS
engonykiieas Rsal (a) ta Haelll (6): M — mapkep GeneRuler 20 bp (“Fermentas”, Jlutsa), 1-9 — nocimimkeHi TBapuHH.

Y nmocmimkenin Bubipii tBapuH CTOB «ArpocBiT» BusiBieHo 9 ameniB rena BolLa-DRB3:
DRB3*03, *07, *15, *16, *19, *22, #23, *24 1 *25 (tabn. 1). Y reHOTHNIAX TBAPHH NEPEBAKAIH 4 ayedi:
DRB3*16 (24 %), *24 (21 %), *03 (15 %) Tta *15 (15 %), mo B cymi craHoBmIM 75 % Bijg 3arabHOL
kinmpkocti. Aneni DRB3#23, *25, *22 Ta *19 Oyno AETEKTOBAHO JIMIIE B OKPEMUX TBAPHH 3 YaCTOTOIO
He Oimbi sIK 6 %. Posmofin yactor reHotumnis 3a reiom BoLa-DRB3 nocToBipHO Bipi3HSBCS Bij| CTaHY
piBHOBaru 3a Xapmi-BaitHOeprom BHACIIOK HAJUTHIIKY TOMO3UTrOTHUX Tenotunis (P<0,001).
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Ta6muns 1 — Po3noain wacror ajenis rena BoLa-DRB3 y nocrizxenomy crani YUPM nopoan BPX

. MoeKynsapHUi po3Mip MPOAYKTIB PECTPUKIIT, IT.H.

Aneni DRB3 Rsal e o Jgaemp ’ BstYl Hacrora
DRB3*03 111, 54, 50, 39, 30 219, 65 284 0,147
DRB3*07 141, 51, 50, 39 167, 65, 52 196, 85 0,088
DRB3*15 180, 54, 50 167, 65, 52 284 0,147
DRB3*16 93,78, 63, 50 190, 65, 29 284 0,235
DRB3*19 141, 93, 50 219, 65 284 0,029
DRB3%*22 111, 104, 69 167, 65, 52 284 0,059
DRB3%*23 180, 104 167, 65, 29 284 0,059
DRB3#24 180, 104 219, 65 284 0,206
DRB3%*25 284 167, 65, 48 284 0,029

Ha ocHOBi po3paxyHKy ajleIbHHUX YacCTOT BH3HAUCHO OCHOBHI MOKA3HWKH T€HETHYHOI MiIHJIMBOCTI
JOCTIDKEHOr0 CTaJa BEJIMKOI poraToi Xymao0u, sKi CTAHOBHJIM: eEKTHUBHE YUCIIO ajened (n.) — 6,352,
indopmanitinmii innekc [llennona (I) — 1,985, innekc ¢ikcanii Paiita (F) — 0,511, odikyBaHa Ta HasBHA
rereposurotHocTi — 0,843 1 0,412 BignmoBigHo. OTprMaHi pe3yabTaTH Mal0Th 3MOTY OIIIHUTH PiBEHB Te-
HeTH4YHOI MiHIMBOCTI 3a reHoM BoLa-DRB3 y mocmimkenoMy ctasi, MporHo3yBaTH MOKIIMBI 3MiHH TI0-
Ka3HUKIB Pi3HOMaHITHOCTI 32 YMOBH NpPOBEJIEHHS I'€HETHYHOTO MOHITOPHHTY Ta BUKOPWUCTAaHHS HOTO
Pe3ybTaTIB Y CENEeKLIHHOMY MPOIIECi.

VY pocnimpkeHoi HaMHd BUOIPKH KOPiB YKPaiHCHKOT YOPHO-PS001 MOJIOUHOI TTOPOIH, HE3BKAIOYH Ha
HEBENMKY KiJbKICTh TBApHH, CIOCTEpIrajgd TCHICHLIIO 10 NepeBakaHHA okpemux aneii (DRB3*16,
*24, *03 ta *15), 3 sxux numie anens DRB3#15 He € XxapakTepHUM 1S TOJNIITHHCHKOT 200 TOJITHHI30-
BaHOT Xymoou. Ciifi TaKOX BIAMITUTH BUCOKHH piBEHb T'OMO3HUTOTHOCTI JOCIIKEHOrO CTaja, Mpo I
CBITYUTH BUCOKE MO3WTHBHE 3HAaUEHHS iHIeKcy iHOpuawmaTy Patita (F=0,511). Takuit HU3bKUN pPiBEHb
aJIeNBbHOI PI3HOMAaHITHOCTI 32 T€HOM TiCTOCYMiCHOCTI MOK€ HETaTHBHO BIUIMHYTH Yy MailOyTHROMY SIK Ha
aZanTarfiitHi MOKJIMBOCTI TBapHH, TaK 1 Ha X MPOIYKTUBHI SKOCTi. 3 OTJISAAY Ha IIe, Y CEJICKITiiHIi pobo-
Ti PEKOMEHIYETHCS 3aCTOCOBYBATH IUIITHUKIB, TCHOTUIN SKHX 3a JokycoM BoLa-DRB3 He MmicTsaTh
aJIeNIbHUX BapiaHTIB, SIKi 4aCTO 3yCTPIYaIOTHCS Y TEHOTHIIAX KOPIB CTaja.

BucHOBKH Ta mepcneKTHBH MOAAJBIIUX AOCTiIKeHb. TakuM YHHOM, OyJI0 JOCTIIKEHO alelbHy
PI3HOMaHITHICTb CcTajia KopiB 4opHO-psi00i mopoaun CTOB «ArpoceiT» 3a renom BoLa-DRB3. Berano-
BJICHO BUCOKHI PiBEHb TOMO3UTOTHOCTI JOCHimkeHoi BUOipku TBapuH. OTprMaHi pe3ybTaTH CBiAYaTh
po HEOOXiTHICTh 3aCTOCYBAaHHS LIOTO TUIY T€HETUYHUX MapKepiB y CENEKUiiHIA MpaKTHUIll 3 METOIO
MIIBUIICHHS K 3araJbHOTO PiBHS I'€HETHYHOI PI3SHOMAHITHOCTI, TaK 1 CTIKOCTI TBApHUH 10 1HGEKIIHHUX
3aXBOPIOBAHb.
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MMomumopdusm rena BoLa-DRB3 B ykpanHCKOro 4epHO-necTPoro MoJI04HOro CKoTa

A.B. 1youn

Briepsrle B YkpauHe npoBeJeH aHAIN3 aUIeNbHOTO pa3HOoOpasms 2 SK30HA TeHa THCTOCOBMecTHMOocTH Obrabux (BoLa-
DRB3.2) B cTasie KpyIIHOIO pOraToro CKOTa yKpauHCKON 4epHO-1ecTpoil MonouHoi nopoasl OOO «ArpocBut». Ilpu ucnomns-
3oBanuu Metona [P - [TIP® ananuza BeisBIcHO 9 amienei atoro rena: BoLA - DRB3.2 * 03, *07, *15, *16, *19, *22, *23,
*24 m *25 . YCTaHOBIIEHO, YTO B T€HOTHIIAX HMCCIICAOBAHHBIX JKUBOTHBIX Mpeobiananu 4 amsens, 0 KOTOPBIX COCTaBHIIA
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73,5 % ot o01iero KoIMYeCcTBa ACTEKTHPOBAHHKIX ayuteneil: DRB3 * 16 (23,5 %), *24 (20,6 %), *03 (14,7 %) u *15 (14,7 %).
Bricokuii ypoBeHb TOMO3UTOTHOCTH MCCIIEIOBAHHOW BBIOOPKH KHBOTHBIX 10 TeHy BoLa-DRB3, 0 uem cBUAETENBCTBYET TO-
JIOXHTENFHOE 3HaueHue nHaekca nHopuauara (F = 0,511), MokeT yka3bIlBaTh Ha CHU)KEHHE aalTallMOHHOTO MOTEHIIANA CTa-
Iia, a cIe0BaTeIbHO O HEOOXOIUMOCTHU NMPAKTUYECKOTO BHEPEHHS TeHETHYECKOM IKCIIEPTU3bI CKOTA 32 STUM T'€HOM.

Knrouessbie cinoa: BoLa-DRB3.2, IIVIP-IIJIP®, amensHOe pa3HoOOpasue, yKpauHCKash YepHO-TIeCTpas MOJIOYHAs ITOPO-
Jla KPYITHOT'O pOraTtoro CKoTa.
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Tynvuyurcoruti mexnikym eemepunaproi meouyurnu bHAY
COBOJIEB O.1., xaHz. ¢.-T. HayK

binoyepxiscoxuii HayionanvHull azpapHuti yHisepcumem

BIIJIUB JOBABOK 'EPMAHIIO B KOMBIKOPMH
HA M’SACHY TPOAYKTUBHICTD I'YCEHAT

V HayKOBO-rOCIOAapChKOMY JOCII/Ii BUBUCHO BIUIUB 100aBOK y KOMOikopMH pi3HuX 103 repmanito (0,15 0,2 ta 0,3 mr/kr)
Ha 3a0ilfHi Ta M’SICHI SKOCTI TYCEHST JaTChKOI IIOPOJM JIErapT. AHANi3 OJepKaHUX Pe3yJbTaTiB MOKa3aB, IO 3TOJOBYBAHHSI
YIPOROBX INepiony BupouryBarHHs (70 IHIB) ITHII ZOCTIIHUX TPYI KOMOIKOPMIB, 30aradeHIX repMaHieM, CIPHSIO ITiIBUIICH-
HIO JKMBOI MacH T'yCCHST, IO B IUIOMY IIO3UTUBHO ITO3HAYMIIOCS Ha TXHIiM M’sICHIH npoaykTuBHOCTI. Haiikpamty M’ sacHy npoxy-
KTUBHICTH MaB MOJIOAHSK, SKOMY B KOMOIKOPMH BBOAWIM IepMaHiil i3 po3paxyHKy 0,2 MI/Kr. YBeIeHHs IrepMaHiio y Takii
KIJIBKOCTI CHPHSJIO BipOTiqHOMY 30UIBIICHHIO Y TYCSHSAT MacH HamiBIATPaHOI Ta MaTpaHol TYIIOK, a TAKOXK MacH iCTIBHHX 4ac-
THH TYIIKU. Maca iCTIBHUX YaCTHH TYIIOK Y MOJIOAHSKY 301IbIIMIIACS B OCHOBHOMY 33 PaxyHOK OiJIbII iHTEHCUBHOTO (hOpMy-
BaHHS 1 PO3BUTKY M’SI30BOi TKAaHWHHM Ta LIKIPH 3 MiMKIPHUM KHPOM.

Kumrouogi ciioBa: rycensita, repManiid, 103a, KOMOIKOpM, M’SICHa IPOLYKTHBHICTb.

ITocTaHoBKa mpodJieMH. AHaII3 CyJacHOTO CTaHy M SICHOT'O IITaxXiBHHUIITBA ITOKA3ye, 0 B YKpaiHi
HaMITHJIACh TEHICHIIIS 0 301IBIICHHS] 00CSTIB BUPOOHHIITBA TyCSYOTO M sica Ha TPOMHCIOBHX KOM-
TUIeKCax, Y GepMEepPChKUX TOCIOAPCTBAX 1 IPUBATHOMY CEKTOPI.

3pocTarounii iHTEpeC MO0 TyCIBHUIITBA 3YMOBJICHUH, 3 OJHOTO OOKY, TOCIIOAapCHhKO-010JIOTIIHUMH
OCOOJIMBOCTSIMH IHOTO BUIY CiIBCHKOTOCITOAAPCHKOI IITHIT, a 3 1HIIIOT0 — MParHeHHSIM BHPOOHHUKIB PO-
3IIUPUTH ACOPTUMEHT JTIETUYHOTO M’ sICa HA PUHKY MITaXOMPOyKTiB.

Bucoka nmpoiyKTHBHICTE CLTBCHKOTOCTIONAPCHKOL MTHINl, Y TOMY YUCHI TYCEeH, MOKITMBA JIWIIE 32 YMOBH
TIOBHOITIHHOI TOIRITI, sIka Tiepedadac 3a0e3nedeHHs OpraHizMy BCiMa eIIeMEHTaMH JKUBJICHHS. 3 OTJISITy HA IIe,
MTUTaHHS BUPOOHUIITBA KOMOIKOPMIB BHCOKOI SIKOCTI, 30aJJAaHCOBAHMX 3a BCIMa TOXKUBHUMH Ta 010JIOTIIHO
AKTUBHAMH PEIOBHHAMH, 3aJIMIIAECTHCS OMTHIEIO 3 aKTyaIBHUX Tpo0ieM nraxiBHAITBA [1].

AHaJi3 oCTaHHIX AOCTiIKeHb i myOJsikamiii. BaxxmuBUM KOMITOHEHTOM TIOBHOIIIHHOT TO/TiBJII TITHIII
€ MiKkpoeneMeHTH. BpaxoBytoun ixHI0 (i31010Ti4HY POJIb K CTPYKTYPHHX OJUHHIL (DEPMEHTIB i HEOp-
TaHIYHUX KaTali3aTopiB 0araThoxX OI0XIMIYHHX peakiiii, MO’KHa BBaKaTH, 10 BBEJACHHS ONTHMAJILHOT
KUTBKOCTI MiKpPOEJIEMEHTIB y PalliOHH NTHLI JACTh 3MOTY HalpaBieHO BIUIMBATH Ha OOMiHHI MpoIecH B
Oprasi3mi.

V pi3HHX KpaiHaxX CBITY IO CKJIaTy TOBHOPAITIOHHINX KOMOIKOPMIB JJIS IITHIN BBOASITH B OCHOBHOMY
OJIHI ¥ Ti caMi MIKpOEJIEMEHTH, 1 HaBiTh Y MOMIOHNX m03ax. OmHaK, HOPMU BBEJACHHS MIKPOCIEMEHTIB 1
X Tepenik 13 BpaxyBaHHSM JIOCSATHEHb HAYKHU Ta MPAKTUKU IEPIOIUIHO TIEPETIISAA0ThCA.

OcTraHHIMH pOKaMH aKTHBI3yBaJINCh HAYKOBI JOCIIHKCHHS 3 PO3POOICHHS Ta €KCIIEPUMEHTAIBHOTO
OOTpYHTYBaHHS ONITHMAJILHUX HOPM BBEICHHS JI0 CKJIaXy KOMOIKOPMIB PiIKICHHMX MIKpOEIIEMEHTIB, SKi
paHilie He BPaxOBYBaJIKCh, OJTHAK, K JIOBEJICHO, 3/[IHCHIOIOTh 3HAYHUI BIUTMB Ha Opradi3Mm mruili. J{o
TaKUX HOBUX CJICMCHTIB HAJIGKUTh Te€PMaHil, KU, 3riIHO 3 CY4aCHOI Kiach(iKaIli€ero, BiJHECEHO 10
TPYITH KUTTEBO HEOOXITHUX MIKPOCIIEMEHTIB.

I'epmaniit — eneMEHT 3 ITUPOKUM CIEKTpOM Oioyroriunoi mii. 3a pe3yiapTaTaMu YHUCICHHHUX JOCIHI-
JOKCHD Ha J1a00paTOPHUX TBAPUHAX Ta KIIIHIYHUX BUIMIPOOYBAaHHSIX Ha JIOASX BCTAHOBJIICHO, IO TepMaHi-
€Bl CIIOJYKH BHSIBIAIOTH NMPOTHUIYXJIMHHY, MIPOTH3ANANbHY, TeNaTONPOTEKTOPHY, aHAIbIe3yl0dy, aHTH-
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OKCHJIaHTHY, TIIOTEH3UBHY, IIPOTUBIPYCHY, IPOTHTPHUOKOBY, MPOTHOAKTEpiaabHy, aHTHpaIialliiHy, Gy-
HTIIUAHY, HEUPOTPOIHY Ta JAETOKCUKaLiiHy (hi3ionorivni aii. BaxknuBuMM BIaCTHBOCTSIMU HU3KH Tep-
MaHI€BHX CIIOJIVK € iHTepPepOoHIHAYKYIOUa Ta IMyHOMOETIOBaIbHA aKTUBHICTS [2, 3].

BigkputTs 6i0M0TiYHMX BIACTUBOCTEH TepMaHiio 1 3aCTOCYBaHHS HOr0 y MEOUIMHI CTajlH MiJcTa-
BOIO JIJIS1 BUBUCHHS JOIUJILHOCTI BUKOPHUCTAHHS TePMaHIEBUX CIIOTYK Y BETEPHHAPIi Ta 300TEXHii.

AHaJi3 Ta y3arajgbHEHHS HAYKOBHUX TaHUX JIITEPATypHOTO MOIIYKY JaJIH 3MOTY JiHTH BUCHOBKY, IO
B YKpaiHi 10 cbOrofHi Maibke HE MPOBOJMIMCH KOMILUIEKCHI JOCHIIKEHHs LIOA0 BU3HAYEHHS HOPM
YBEIEHHsI TepMaHil0 B KOMOIKOPMH AJISi M SICHOTO MOJIOIHSIKY PI3HHX BHJIB CLIbCBKOTOCIOIAPCHKOT
NTHI[, Y TOMY YHCII T'YCEHAT, 3 METOIO IiJBUIICHHS iXHBOI MPOAYKTUBHOCTI, €()eKTUBHOCTI BHKOPHC-
TaHHS KOPMY Ta TMOJIMIIEHHS SKOCTI MPOoAYyKWii. € nuiie okpemi MOBiIOMIIEHHS PO Te, IO BBEICHHS
JOJATKOBOI KiTBKOCTI TepMaHilo B KOMOIKOPMH JAJIsl MOJIOJHSKY NTHII CIPHSIE MiABUILEHHIO HOTO TeM-
MiB POCTY Ta KUTTE3AATHOCTI [4].

[MuranHs monao BIUIMBY 100aBOK repMaHilo Ha M’SICHY MPOAYKTHBHICTh NTULI (3a0iiHMIA BUXif,
MOPQOJIOTIYHNN CKJIaJ TYIIOK, PO3BUTOK BHYTPIIIHIX OpraHiB) a0 3aJUIIMIACS 11032 yBarow IOCIIiI-
HUKiB, a00 He 3HAUIIIIN CBOTO BiIOOpaKEHHS Y HAYKOBHUX CTaTTsIX.

Mertoro gocaimkeHb Oylno BHBUEHHS BIUIMBY A00AaBOK PI3HHX J03 T'epMaHil0 B KOMOIKOPDMH Ha
M’ SICHY TIPOAYKTHBHICTb TYCEHSIT.

Marepiajn Ta MeTOAMKA AOCTiAxKeHb. EKcieprMeHTaIbHI TOCTIHKCHHS MPOBOIWIA B yMOBaxX
HaBYAIbHO-BUPOOHNYOI KIiHIKK TyJIBYMHCHKOTO TEXHIKYMY BeTEpUHApHOI MeOUUUHH BigonepkiBchKo-
T'O HaI[lOHAJHHOTO arpapHOr0 YHIBEPCHTETY Ha T'YCEHSTaX MOpOIH JerapT. s mpoBeneHHS HayKOBO-
rOCIIOIAPCHKOr0 JOCIAY 3a MPHUHIIMIIOM aHAJOrIB OyJI0 CPOPMOBAHO YOTHUPH I'PYMH JOOOBHX T'YCCHST
(mo 100 roiB y KOXHIH).

Y koMOiKOpMH ISl ITHLI TOCTIAHUX TPYI JOJATKOBO BBOJWIN IepMaHiil y Takiil KiJIbKOCTi, MI/KT:
npyra rpymna — 0,1; tpets — 0,2 Ta getBepta — 0,3. ['ycensTa mepiioi KOHTPOJIBHOI TPyNH 00aBKy Tep-
MaHiro He ofepKyBaiu. TpuBanicTs qocmigy craHoBmwia 70 IHIB.

[lo 3aBepiIeHHI HAyKOBO-TOCIOAAPCHKOTO JOCHiAYy OyJo BimiOpaHO MO 3 roJOBH NTHLI 3 KOXHOI
rpymy, 3rigao 3 ACTY 3136-95 [5], 1 mpoBemeHo iX KOHTpOIbHUH 3a0ii. [1ix yac KOHTPOIHLHOTO 320010
IITUIT OIIHIOBAJIM CTaH il BHYTPIMIHIX OpraHiB i TKaHWH. Ilicas IbOTO MPOBOAMIIN IMOBHE aHATOMIiUHE
po30upaHHs Ta 0OBaTIOBaHHS TYIIOK 3TiAHO 3 ICHYIOUMMH peKOMEeHAaisamMu [6].

Pe3yabTaTu AociigxeHb Ta iX 00roBopeHHsA. AHai3 pe3yJbTaTiB HAyKOBO-TOCIOJAPCHKOTO JTOC-
JIiTy TIOKa3aB, IO 3TOIOBYBaHHS ITHUIll MOCTIIHUX TPYN YIPOJOBXK IMEPioay BHPOIIYBAHHS KOMOIKOp-
MiB, 30araueHuX repMaHieM, Jano 3MOTY MiJBUILUTH >XUBY Macy TYCEHST, L0 3arajoM IO3UTHUBHO
BIUIMHYJIO Ha iXHIO M’ACHY MPOAYKTUBHICTH (Tabm. 1). Tak, cepenHsi Maca HamiBIaTpaHUX TYLIOK ryce-
HAT APYTOI JOCHITHOI TpymH Oyjia BHIIOI0, HIK y iX pOBECHUKIB i3 KOHTPOJIbHOI rpymH, Ha 2,3 %, Tpe-
1601 — Ha 3,3 % (P<0,05) Ta yeTBepToi — Ha 1,8 % i cTanoBwia 3574,9; 3612,3 ta 3558,0 r BiAMOBIHO.

3abiitHuil BUXiA OTHIN B yCiX Tpymax OyB MPaKTUIHO HA OJHOMY piBHI. BHSBIICHO, IO y TYCEHAT
KOHTPOJIbHOI TPy BiH cTaHoBUB 81,4 %, a tuti nocmiaaux rpym — 81,6-81,7 %.

VY ryceHsT JOCHIMHMX TPYIl Maca MaTPaHuX TYIIOK TaKoK Oyira BUIIOIO i craHoBmiIa 2590,7-2634,3 T
npotu 2533,3 r y KOHTpONbHIN rpymi. OJHaK, CTATUCTUYHO BIpOTiAHOIO Pi3HUI BUSIBHIIACH JIMIIE Y
TpETid AOCHIAHIN TPyII, MTHIIA SKOI 32 UM IMOKa3HUKOM IEPEBHUIIyBajia CBOIX POBECHUKIB 13 KOHTPO-
neHOI rpymm Ha 101,0 T, a6o 4,0 % (P<0,05).

MoogHsAK JOCTITHUX TPYI BUTIIHO BHPI3HIBCS 32 MAcolO iCTIBHUX YacTWH TyIIKU. [lopiBHSHO 3
KOHTPOJIBHOIO, y APYTill JocminHii rpymi pisauns craHoBuwia 3,0 % (P<0,01), y tperiit — 4,9 (P<0,01) Ta
gyerBepTiil — 2,7 % (P<0,05). Maca icTiBHUX YacTWH TYIIOK Y MOJIOAHSKY JOCHiAHUX TPyl 301IbIIHAIach
B OCHOBHOMY 3a PaxyHOK OiJIbII IHTEHCHBHOTO (D)OPMYBaHHS 1 PO3BUTKY M SI30BOT TKAaHWHU Ta IIKIPH 3
I TKIPHAM KHAPOM.

Kpim Toro, y rycensT nocnigaux rpyn HesHadHo (Ha 0,2—0,3 %), miaBuImach TUTOMa Bara icTiB-
HUX HYTPOIIiB (M S30BOTO LUTYHKA, MIEYiHKH, CEPLs, JIET€Hb) MOPIBHIHO 3 aHAJIOTIYHUM MOKAa3HUKOM Y
KOHTpOJIbHIHN rpymi (7,2 %).

3aciyroBye Ha yBary i Toi (axTt, 1o y TyImKaxX MOJOIHSAKY JOCTITHUX TPy 3HU3WIHNCH K abCoITro-
tHa (Ha 10,0-17,0 %), Tak i BigHOCcHa (Ha 0,1-0,2 %) Maca BHYTPILTHHOTO XKHPY.

Buxin icTiBHEX 4aCTHH 3HAYHOIO MipOI0 BU3HAYAETHCS! MUTOMOIO Barolo M’s3iB, sIKi CTAHOBIISATH OC-
HOBY TYIIKH. 3a IIMM TTOKa3HUKOM TYCEHATA JOCIITHUX TPYI IEPEBUIIYBAIH CBOIX POBECHHKIB 13 KOHT-
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ponbHOi rpymu (34,1-34,4 % npotu 34,0 %). Pi3HuIs 32 aOCOIOTHOIO MAacOI0 M sI31B MK IITHIICIO KOH-
TPOJILHOI Ta IOCHITHUX TPy CTAaHOBWIIA Y IpyTiH rpyti — 2,2 %, Tpetiit — 4,1 % (P<0,05) Ta geTBepTiit
—2,1 % Ha KOpHUCTh OCTaHHIX.

Tabmuns 1 — Pe3yJibTaTH KOHTPOJIBLHOIO 320010 Ta 00BATIOBAHHS TYIIOK I'yCEHST, ()7(15} ,n=3)

I'pyna
[Toka3Huk - - -
1 KOHTpOJIbHA 2 nociigHa 3 mociigHa 4 nocnigHa
IMepen3abiiina maca, r 4295,0+31,42 4380,6+45,18 4423,3+44,24 4359,3+31,99
% 100 100 100 100
Maca HamiBnatrpaHoi TYIIKH, T 3494,3+33,72 3574,9+31,48 3612,3+24,70* 3558,0+14,60
% 81,4 81,6 81,6 81,6
Maca naTpaHoi TYLIKH, r 2533,3+£19,30 2592,9+13,08 2634,3+£30,20* 2590,7+8,98
% 59,0 59,2 59,5 59,4
fcriBui wacTunu Beboro, r 2390,4+12,66 2462,6+8,40%* 2507,8+19,18** 2456,6+20,06*
% 55,7 56,2 56,7 56,4
3 HUX: ICTiBHI HyTpPOIIIi, r 308,0+3,24 325,7+9,42 331,7+7,56* 321,045,10
% 7,2 7.4 7,5 7,4
BHYTPILLIHIN KHP, r 61,4+4,29 54,3+2.27 51,0+6,16 55,3+7,43
% 1,4 1,2 1,2 1,3
M’ SI3H, r 1460,0+12,43 1492,6+16,27 1520,0+17,28* 1491,0£27,74
% 34,0 34,1 344 34,2
MIKipa 3 MiJIKIPHAM XHPOM, T 561,0+18,99 590,0+8,49 605,1+16,53 589,3+13,35
% 13,1 13,5 13,6 13,5
HeicriBHi yacTHHM BCHOTO, T 1746,6+20,19 1751,4441,10 1742,5+24,40 1737,3£29,02
% 40,6 40,0 39,3 39,9
3 HHUX: Hip s, KPOB, 300, r 562,7+11,37 561,7+10,29 567,0+11,11 561,0+11,81
% 13,1 12,8 12,8 12,9
KHIIECYHHUK, r 238,0+7,45 244,0+6,48 244,0+9,25 240,3+6,19
% 5,5 5,6 5,5 5,5
rojoBa Ta HOTH, r 308,3+6,39 314,3+3,56 302,0+20,83 305,3+3,56
% 7,2 7,2 6,8 7,0
HelCTiBHI HyTpOL, r 125,3+5,02 121,3+5,02 120,3+7,82 120,3+5,31
% 2,9 2,8 2,7 2,8
KICTKH, r 512,3+14,74 510,1+18,45 509,2+12,09 510,4+17,07
% 11,9 11,6 11,5 11,7
BigHoleHHs Macu: HEICTIBHUX Yac- 1:1,37 1:1,40 1:1,44 1:1,41
THH [0 ICTIBHUX KICTOK JO0 M’ S3iB 1:2,85 1:292 1:2,98 1:2,92

Ipumitku: 1) BiporiaHicTh pi3HULI MiXK KOHTPOJIBHOIO Ta Aociiguumu rpynamu: *P<0,05; ** P<0,01; 2) y icTiBHi Ta Hei-
CTiBHI YaCTHHHM TYILLIKH HE BXOJSTh M’ 5131 Ta KicTkH 1mui. [Iutoma Bara ix y cepenHboMy CTaHOBHTH 3,7-3,9 %.

[Ilomo HEICTIBHUX YAaCTHH iX MUTOMA Bara y TYCEHAT npyroi mociigHoi rpymu ctaHosmiaa 40,0 %,
Tpetboi — 39,3 Ta wetBepToi — 39,9 %, mo Ha 0,6; 1,3 ta 0,7 % BiANOBINHO HWXKYE, HIX Y MOJOIHIKY
KOHTPOJBLHOI TpyIH. 3HIKEHHS BUXOY HEICTIBHUX YaCTHH OB’ I3aHO, B OCHOBHOMY, 31 3MCHIIICHHSIM Y
OTHII JOCTIAHUX TPYIT BIAHOCHOT MacH mip’si, KpoBi 1 300y Ha 0,2-0,3 %, ronosu i Hir — Ha 0,2-0,4 %,
HeicTiBHEX HyTpomiB — Ha 0,1-0,2 % Tta kictok — Ha 0,2—0,4 %.

3HIKEHHS B TYIIKaX NTHIII JOCHTITHUX TPy MAacH HEICTIBHUX YAaCTWH 1 IiIBUIIICHHS MacH iCTIBHUX
YacTUH TO3WTHBHO TO3HAYMIIOCHh HA iX CHiBBigHOMIEHHI. Tak, y Apyriil mocnimHiil rpymi Ha OAWHUIIO
MacH HeicTiBHUX JacTuH npumnagano 1,40, tpetiit — 1,44 ta gerBeptiit — 1,41 icTiBHUX, mo Ha 2,2; 5,1 Ta
2,9 % BiamoBiAHO OiNbIIe, HIX Y KOHTPOJIBHIN TPYIIi.

Kpim Toro, nTumg AocHiAHUX TPpyN BUTIAHO BiApi3HSUIACS BiJ CBOIX POBECHHKIB 3 KOHTPOJIBHOI IPy-
M 32 CITIBBITHOIICHHSM Y TYIIKaX MacH KiCTOK JI0 Macu M’ s13iB (BigmoBigHo 1:2,92-2,98 nipotu 1:2,85).
Pi3HuIg 32 1TUM MTOKa3HUKOM MiX KOHTPOJBHOIO Ta JOCTITHHUMH TPyIaMH CTaHOBHJIA BiAMOBITHO 2.4;
4,5 ta 2,4 %. Leit daxT cBIAUUTD MPO Kpally 0OMYCKYJEHICTh TYLIOK T'YCEHST, SIKi YIPOJOBXK MEPioay
BUPOILYBaHHS O/ICP’KyBajl KOMOiKOpMH 30aradeHi repMaHieM.

ITix yac aHATOMIYHOTO PO30UPaHHs 1 OOBAIIOBAHHS TYIIOK MTHUII JOCTIAHUX TPYI OYIb-SIKUX MaTO-
JIOTIYHHX 3MiH B OpraHax i TKaHWHAX YU BiJIXWICHb BiJl KOHTPOJIIO HE BiIMIYCHO.
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BuCHOBKHY Ta NMepCNeKTHBH MOAAJBIIUX JOCTiIKeHb, YBEICHHS 10 CKJIaAy KOMOIKOPMIB IS Ty-
CEHAT TePMaHiI0 MO3UTHBHO BIUIMHYJIO HA M SICHY MPOAYKTUBHICTH MOJOAHAKY, 30KpeMa CIIpHsIo 30i-
JBIIEHHIO MacH TYIIKW Ta BUXOAY iCTiBHMX yacTuH y Hiil. Kpami 3a0iiiHi Ta M’SICHI SIKOCTI MajHu ryce-
HATa, B KOMOIKOPMH SIKUX BBOAMIIN Te€pMaHii i3 po3paxyHky 0,2 MT/Kr.

Y momanbIioMy IUIAHYETHCSI BUBYHTH SKICHUH CKJIam M’sica TyCEHST Ta HOro 3MiHU Mija Ji€ro po0a-
BOK FepMaHito y KOMOIKOpMHU.
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Bansinue 106aBok repMaHusi B KOMOMKOPMA HA MSICHYIO TPOAYKTHBHOCTD IyCSIT

E.B. I'ynuak, A.H. Co6ones

B Hay4HO-X035ICTBEHHOM OIIBITE M3YYEHO BIMSHHE J00aBOK B KoMOMKopMa pasubix 103 repmanus (0,15 0,2 u 0,3 mr/kr) Ha
yOOIHbIC M MSICHBIE KauecTBa TyCST JATCKOM HOPOJBI JIerapT. AHAIN3 IOMydEHHBIX Pe3yJbTaToB IIOKa3all, 4TO CKapMJIMBAHHE Ha
MPOTSHKEHUH Tleproia BelpanmBanus (70 gHel) NTULE ONBITHRIX IPYIIT KOMOMKOPMOB, 0OOTaIlIeHHBIX I'epMaHiEM, CIIOCOOCTBOBAJIO
TOBBIIIEHHIO JKMBOM MacChI TYCAT, YTO B LIEJIOM OKa3aJIo MOJNOXKUTENBHOE BIUSHHUE HA MX MACHYIO NMPOAYKTUBHOCTB. Jlydnyto msc-
HYIO IPOAYKTUBHOCTb MUMEN MOJOJHSAK, KOTOPOMY B KOMOMKOpMa BBOIMJIM repMaHuii u3 pacuera 0,2 mr/kr. Beenenue repmanus B
TaKOM KOJIMYECTBE CIOCOOCTBOBAJIO IOCTOBEPHOMY YBEIMYEHHIO y TYCSAT MACCHI IIOTYMOTPOIIEHOH U MOTPOILIEHON TYIIEK, a TaKKe
Macchl CheI0OHBIX YacTel Tymek. Macca cheoOHBIX JacTel TyIIeK y MOJOAHSKA YBEJIMYMIACh B OCHOBHOM 3a cueT 0oJiee MHTEH-
CHBHOT'O (DOPMUPOBAHNSI M PA3BUTHSI MBIIIEYHON TKAHU H KOXKU C TIOJIKOXKHBIM )KHUPOM.

KnroueBble c10Ba: TycsiTa, repMaHuii, 103a, KOMOHMKOPM, MSCHAs TPOYKTHBHOCTb.

Haoitiwna 13.09.2013 p.

YK 636.4.053.087.8:612.1

JOJIL C.B., acriipanT
BOMKO B.C., 1-p c.-T. HayK
binoyepxiscokuii HayionanvHuli azpapruil yHigepcumem

3ABIMHI IOKA3HUKH I XIMIYHUM CKJIAJL M’SICA 3A 3TrOJJOBYBAHHS .
SMIINAHOJIII'AHAHOI'O KOMILIEKCY KYIIPYMY MOJIOAHAKY CBUHEUA

INoka3aHo BILIMB 3rOJOBYBAaHHS 3MilIaHOJITaHJHOTO KoMIulekcy KynpyMmy Ha 3abiliHi ITOKa3HUKH Ta XIMIYHHH CKIa] M’sica
MOJIOAHSIKY CBUHEl. BCTaHOBIICHO, 10 32 BUKOPUCTAHHS Y CKJIaJi HOBHOPALIIOHHOIO KOMOIKOPMY AU CBUHEW BENHKOI 010l
MIOPOJH, JTAHPAC Ta TPH- 1 YOTUPHIIOPOAHHX TribpuaiB xenary Kynpymy y kinekocti Bigmosiguo 2,72; 5,45 ta 10,9 v/t xopmo-
cymimni migBUIIyeThCs 3a0iiiHa mMaca cBHHeEH, BiamoigHo, Ha 5,1; 5,3, 4,8 i 1,4 %. IIpu upoMy Maca BHYTPILIHBOTO XHPY Y
CBHHEH JOCTIIHUX rpym Oyia Ha piBHI KOHTPOITIO.

KurouoBi ciioBa: MOJIOHSIK CBUHEH, pallionu, M'sco, Tyia, KOMOiKOpM, CBHHI, MpoayKTHBHICTH, KynpyMm, xenar, 3abiiina
Maca, 3a01MHMN BUXIL.

IlocTaHoBKa MPoO0JIEeMHU, AHAJI3 OCTAHHIX T0CTIIKeHb i myOaikamiii. [HTeHCHbIKAITis TaTy31 CBU-
HApCTBA BUMAra€ po3BeICHHS BHUCOKOMNPOIYKTUBHOI'O MOJIOJHSKY, 37aTHOTO 3a0e3levyBaTH BHCOKY
EHEPTilo pOCTy 3a T0OpUX yMOB HOT0 yTPUMaHHS Ta MIOBHOIIIHHOT TOJTiBIII.

[ToBHOILIIHHA TOMIBIIS MOPOCAT-CHCYHIB y OLIBIIOCTI FOCIOAAPCTB YKpaiHu 3a0e3MMeuyeThCs Hepe-
CTapTEepPHUMH KOMOIKOpMaMH IMITIOPTHOTO BHPOOHMIITBA, IO TPU3BOANUTH JIO ITiABHINECHHS CO0IBapTOCTI

®© Nounix C.B., Bomko B.C., 2013
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cBUHMHHA. KpiM TOTO, TpaIWIiHHUMHK JHKepellaMid MIKPOEIEMEHTIB y X KOMOIKOpMax € MiHepalbHi
coJi y BUTTISAL cyNb(haTHUX 1 XJOPUAHUX CIIONYK, O10JJOCTYIHICTh SIKUX CTAaHOBUTH 12-35 %, mo npus-
BOJIUTH JIO 3a0pyIHEHHS HAaBKOJHUIIHHLOTO CEPEIOBHINA BAXKKUMM METaJlaMH, a KPUCTAli30BaHa BOJa,
sIKA MICTHTBCSI Y MOJIEKYIIax Cyib(aTiB y CKIIaJll MPEMIKCiB, pyHHY€E BITaAMIHH Ta iHIII O10JIOTIYHO aKTH-
BHI pedoBuHH [1-3].

CrymiHb 3aCBOEHHS MiKPOCIEMEHTIB ITiJIBUNIYETHCS 32 BUKOPUCTAHHS KOPMOBHX JT00ABOK 3 MiKpO-
eJIeMEHTaMH OpTaHIYHOTO MOXO0DKeHHS. [IpeacTaBHNKaMH TaKUX KOPMOBHX JT00ABOK € 3MIIIaHOITaH/I-
HI KOMIUIEKCH MIKPOCJIEMEHTIB (XeIaTh), sSKi BKIIOYAIOTh 0 CKIATy KOMOiKOpMiB. Jlo/laBaHHS TaKuUX
MiHepaJIbHUX 00aBOK Y KOMOIKOPMH AJIsl CBUHEH A€ BiAUYTHHH €KOHOMIYHMN e(DeKT, SKUH MpOsBIIs-
€ThCSI y TIJBHINEHHI MPOAYKTUBHOCTI ¥ TOIIIMIIICHHI 3aCBOEHHS IMMOXKHBHUX PEUOBUH KOPMY, OJHAK
BIUIMB 1X Ha 3a01liHI TOKa3HMKHM 1 XIMIYHUH CKJIaj] M’ sca BUBYEHI HE JOCTaTHLO [4, 5].

MeTor0 HamMX JOCTIKEHb OYyJIO BUBYHMTH BIUIMB 3aCTOCYBaHHS 3MIIIAHOJITaHAHOTO KOMILIEKCY
Kynpymy Ha 3a0iliHi MOKa3HUKH 1 XIMIYHUAHN CKJIa M ca MOJIOAHSKY CBHHEH.

Martepiana i MeTOAMKHU T0CTiIKeHb. HayKoBO-TOCTIOAAPCHKI JOCHIAN 3 BUBUCHHS BILIUBY Op-
TaHIYHO-MiHEpAIBHOI 3MiIaHOMITaHIHOI crmonyku Kynmpymy Ha 3a0iifHI TOKa3HUKHA 1 XiMIYHHH
ckian M’ sica npoBogwin B ymoBax TOB «Emita» cmt. Tepesune BinonepkiBchkoro paiiony KuiBck-
Koi obmacti. Jlochiam mpoBeaeHO Ha MOpOCATaX MOPiT BeWKa 0ia, JaHapac i 1X MOMICIX MepIIoro
MOKOJTIHHA.

Jns nmpoBeneHHs pocniay ¢opmysanu S rpyn no 18 romiB mopocst BikoM 5 ai0 y xoxHiit. [Topocs-
TaM-CUCYHaM KOHTPOJIBHOT TpYIH, IOYMHAIOUM 3 S5-i MOOM JKUTTA 3TONOBYBaJIM KOMOIKOpM-
nepeacTapTep, B skomy Mictuscs Kympym y cynsdatHiin Gopmi.

IMopocsaTam 2-1 mOCHiHOI TPYyMH 3rOOBYBANIM aHAJIOTIYHUI KOMOiKOpM, TipoTe cynbdar Kynpymy
MOBHICTIO 3aMiHsUTH OpPraHivHO-MiHEPaJIbHOIO 3MIMIAHOJITaHIHOIO CIIONYKOIO IBOTO MeTany. TBapuHU
3-1 gocmiaHOI TPYIH CTIOKUBAIU KOpM, y sikomy Oyio mumie 50,0 % Bix konTpomo Kynpymy y 3wmirma-
HoJliraHaHiA (Gopwmi. CBuHI 4-1 HOCHIIHOI IPYNU CIOXKHBAIN MEpEACTApTEepH, y Akux Kympymy Oyio
25,0 % Big KOHTpOIIO (METall MICTUBCS y OpraHidHO-MiHepanbHiil cnomymi). [lopocstam 5-1 qocmigHOT
IpyNU 3rOA0OBYBaIN KOMOIKOpM, y sikoMy MeTany Oyno 12,5 % BiJ KOHTPOJIO, €EMEHT MiCTHBCS Y
3MIIIaHOJITaHIHOMY KOMILUICKCI.

[Ipu BBeaeHHI 10 KOMOIKOpMY MeTanoopraHiunoi 1o6asku KynpyMy BHKOpHUCTOBYBajIM METOH Ba-
TOBOT'0 JJO3YBaHHS Ta 0araToCTyNEHEBOTO 3MIIIyBaHHSI.

ITo 3akiHYEHHIO HAayKOBO-TOCTIOMAPCHKOTO AOCTiAY OyB TpOBEICHHN KOHTPOJIHHUI 3a0ili CBHHEH
JUISL OIIIHKH BIUTUBY PI3HUX 7103 3MIIIAHOIITAaHIHOTO KoMIutiekcy Kymnpymy Ha 3a0iifHi SKOCTI TBapWH Ta
XIMiYHI ITOKa3HUKH M’ sca.

Pe3yabTaTu AochaiTkeHb Ta iX 00roBOpeHHsl. 32 YMOB 3T0JIOBYBaHHS 3MIIIAHOITAHIHOTO KOM-
mwiekcy KynpyMmy y cBuHel Benmukoi 015101 mopoau S-1 JOCHimHOI TPyIH Maca Tija IiABUIIyBajlacs Ha
4,6 % (tabn. 1). Y cBuHeH 1i€i rpynu TakoX BUSBJICHO 3pocTaHHA 3a0iitHoi macu Ha 5,1 % (p<0,05).
Pi3HuIs 3a Macor BHYTPIITHROTO JKUPY, TOJOBU Ta IIKIPH MiX TBAPHHAMHU KOHTPOJIBHOI Ta 5-1 mociif-
HOT TPyIH HOCHIIA XapaKTep TEHIACHITII.

Bcranosneno, mo 3a Aii 3MilaHonirangHOro koMmiuiekcy Kynpymy 3poctae COKOBUTICTB M’sica CBU-
Hei. YMicT Oinka y M s30Bilf TKaHWHI cBUHEH 4 1 5 mochmigHMX Tpyn migBUILUBCS Ha 3,3 %. Y Toii ke
yac KOHIICHTpAIliS KAPY y M’SCl X caMHX Tpymn Oylia MEeHIIOro, BiamosimHo, Ha 13,3 ta 15,1 %
(p<0,001).

3a MOKUTTEBOT'O BUKOPUCTAHHS 3MIIIHOJIraHIHOTO KOMIUIekcy Kympymy mig gac BiAroAiBIi CBU-
HEel MTOPOIH JIAHIpac BCTAHOBJICHO, 0 HaWO1IpITa J)KUBa Maca Oynia y TBapuH 4-1 mociigHoi rpymu. Pis-
HUIIS MK TBapHHAMU Ii€l TpynH 1 KoHTposaeM craHoBmwia 3,6 % (p<0,05). ¥ 2; 3 1 5-#1 gocmigaux rpy-
max Maca Tijia OyJia BUIOIO HiX Y KOHTPOJII, BiAMOBIHO, Ha 2,1 %; 2,6 Ta 2,5 %, npoTte pi3HUIT HOCUIIA
XapakTep TeHJCHIIII.

ExcnepuMeHTansHO JOBEICHO, IO Y TOCHIIHAX TpyHaxX y M’ sI30Biif TKAaHWHI BUSABJICHO ITiIBUIIICHHS
MPOTEIHY, POTE 118 pi3HUIS Oysa HeBiporiaHow. Y 3; 4 1 5-H MOCHiTHUX TPYIax BCTAHOBJICHE 3HIKCH-
HS BMICTY JKMpPY Y M s130Biil TKaHUHI, BiamoBinHo, Ha 12,7 %; 18,1 (p<0,05) Ta 10,9 %.

Ilix gac 3romoByBaHHS CBHHSIM TPUIIOPOJHHX TiOPHIIB 3MINIAHOIITAHIHOTO KoMIuiekcy Kympymy
BCTAHOBJICHO, ITI0 3a BBEJACHHS MeTary y KUTbKOCTi 50,0 % Bix KOHTpoITIO Iepea3adiiina maca TBapuH 3-1
nmociigHol rpynu 30inbmryBanacs Ha 3,4 % (p<0,05), a 2; 4 Ta 5-1 gOCHIAHUX TPYI — BiIMOBIAHO, Ha
2,0; 1,98 Ta 2,3 %, npote pi3HHL OyIa HEBIPOTiAHOIO.
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Tabmuus 1 — Maca Tijia, IOKa3HHKH 320010 Ta XiMiuHuMii ckiag m’sca cBuHeil, M+m (n= 18, 3)

I'pyna
INokazHuk KOHTpOJIbHA JIOCITiTHA
1 2 | 3 | 4 5
IMopocsiTa-cucynn Beankoi 61101 mopoau
ITepen3abiiina Maca Tina, Kr 104,1+1,39 106,3+1,84 106,5+2,07 107,4+1,8 108,9+1,44*
3abiiiHa Maca, Kr 69,9+0,86 71,5+1,14 71,8+1,29 72,8+1,00% 73,5+1,22%*
3abiitHui Buxin, % 67,1+0,42 67,3+0,62 67,4+1,03 67,8+0,82 67,8+0,91
VYmict y M’sici, %
BOJIOTH 72,1£0,23 72,410,26 72,8+0,27 72,0+0,56 72,1+0,28
CyXxoi pe4OoBUHHA 27,910,41 27,6+0,31 27,240,27 28,0+0,34 27,940,32
npoTeiny 20,9+0,35 21,1+0,31 21,1+0,32 21,6+0,28 21,6+0,42
KHUPY 5,03+0,135 4,5010,124 4,09+0,14 * 4,36+0,123 * 4,270,114 *
3011 1,97+0,017 2,00+0,33 2,01+0,09 2,04+0,15 2,03+0,09
0pocsITa-CHCYHH TIOPOIH JIaHJpac
Ilepenzabiitna Maca Tina, Kr 105,1+1,19 107,4+1,22 107,8+1,53 108,9+1,15* 107,7£1,98
3abiiiHa Maca, KT 73,9+0,59 75,7+1,63 76,5+1,18 77,8+1,06* 76,5+1,85
3abiitHui Buxin, % 70,3+0,65 70,5+0,56 70,9+1,45 71,4+0,54 71,0+0,87
VYmict y M’sici, %
BOJIOTH 72,110,31 72,610,34 72,12£0,45 71,9+0,22 71,9+0,77
CyX0i peuOBUHU 27,9+0,78 27,4+1,64 27,9+0,89 28,1+0,87 28,1+1,50
MIPOTEIHy 21,1+0,34 21,4%0,33 21,6+0,64 22,1+0,85 21,8+0,83
KHUPY 4,580,230 3,64+0,201 4,010,160 3,75+0,170* 4,08+0,130
30111 2,22+0,12 2,36+0,14 2,30+0,09 2,25+0,09 2,2240,11
IMopocsiTa-cHCYHN TPUIOPOTHUX TiOPH/IIB
ITepenzabiiina Maca Tina, Kr 106,0+1,27 108,2+1,93 109,6+1,20* 108,1+1,85 108,5+1,55
3abiiiHa Maca, Kr 74,71+0,61 76,8+1,13 78,3+1,22%% 77,0£1,98 77,5+3,12
3abiitanii Buxin, % 70,5+0,69 70,9+1,85 71,4+0,84 71,2+1,34 71,4+£1,11
Yumict y M’sici, %
BOJIOTH 72,7+0,97 73,1£1,68 72,542,717 73,243,11 73,1£1,22
CyX0i peuoBUHHU 27,3+0,76 26,9+0,98 27,5+0,88 26,8+1,36 26,9+1,23
MIPOTEIHy 21,4+0,32 21,6+0,21 22,3+0,45 21,7+0,44 21,7+0,22
KHUPY 3,88+0,117 3,26+0,249 3,17+0,224 3,19+0,205 3,20+0,125
3001 2,02+0,156 2,04+0,167 2,03+0,121 2,00+0,056 1,990,204
ITopocsiTa-CHCYHH YOTHPHUIIOPOJHUX TiOPH/IiB
Ilepen3abiitna Maca Tina, Kr 107,5+1,24 110,0£1,98 111,5+1,42% 110,2+3,22 109,7£2,73
3abiliHa Maca, KT 76,6+1,15 77,0+1,38 80,6+1,32* 79,6+1,07 78,9+1,14
3abiiinuii Buxin, % 71,3+0,74 70,0+0,57 72,3+1,42 72,2+0,86 71,9+1,43
VYmict y M’sici, %
BOJIOTH 73,1+0,74 73,5+0,54 72,5+0,59 72,9+0,47 73,1+0,63
CyX0i pe4OBUHH 26,9+0,53 26,5+0,33 27,5+1,59 27,1£2 .31 26,9+1,55
npoTeiny 21,6+0,56 21,8+0,42 22,5+0,78 22,1+0,63 21,9+0,85
KHUPY 3,23+0,115 2,62+0,134 3,040,145 2,95+0,280 2,95+0,173
3011 2,07+0,156 2,08+0,178 2,06+0,187 2,05+0,198 2,05+0,203

Ipumirtka: pizuuis Biporiana: *(p<0,05), **(p<0,01).

HatiBuina 3a0ifina mMaca Oyjia y cBuHe# 3-1 mociifHoi rpynu. Pi3HHUIA 13 KOHTpOJIEM CTaHOBHIIA

4.8 % (p<0,05).

Takox BiJIMiY€HO TEHJCHIIIO JO MiJBUIICHHS 3a0iHHOTO BUXOAY 3a JIii 3MINIAHOJITAaHIHOTO KOM-

miekcy Kynpymy y 3; 4 1 5-if gocnigHux rpymnax.

VY ™’sici cBuHeH 3-1 mochigHOl rpynH MigBHUIYBaBCSl BMICT IPOTEIHY y CyXiif pe4OBHHI Ta 3HIKYBa-

Jlacs KOHIIGHTpAIIis )KUPY, BIAOBINHO, Ha 4,2 Ta 18,3 %, npote pi3HUL HE OyJia BipoTiTHOTO.

VY CcBUHEH YOTHPHUIOPOIHHMX T1OPHIIB 3a Iii PI3HUX 103 3MIIIAHOMITaHAHOTO KOMILIeKCy Kympymy
Maca Tina migBuinyBanacs Ha 2,5; 4,0; 2,7 ta 2,2 xr, BiANOBiAHO, ¥ 2; 3; 4 Ta 5 gocmigHux rpynax. Haii-
BHII TIOKa3HUKH MPOIYKTUBHOCTI OyJIM y TBapHH 3-1 TOCIIAHOI Ipynu. Pi3HHUIIA 13 KOHTPOJIEM 33 MAcoI0

cranoBuna 3,7 % (p<0,05).
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3a mii 3mimaHoiragaHOr0 KoMiiekcy Kynpymy y TBapuH 4 1 5-i qocnmigaux rpym OyjIo BHSIBICHO
TEHJEHIII0 0 3pOcTaHHs 3abiiiHoi Macu. Y 3-i mocnigHili Tpymi Ha BipOTigHY BENWYMHY IiJABHIIYBa-
nach 3abiifHa Maca TBapuH, MOKAa3HHUK Pi3HUBCS i3 KOHTpoJjieM Ha 5,2 %. Y uiil camiid rpymi 3a0iliHUiA
BHXiJ] OyB BHIIINM, HiX Y KOHTpOJi Ha 1,4 %, npoTe pi3HUISI Oyiia HEBIpOT1IHOIO.

Maca BHYTPIIIHBOTO XUPY Y AOCTIAHUX Tpynax Oyjia Ha piBHI KOHTPOIO. Y CBUHEH, SIKUM 3r0JI0-
ByBaJII KOMOIKOPM 13 yMicTOM 3MilIaHoiranaHoro kommiekcy Kynpymy 50 % Big KOHTpoIiO 3a MeTa-
JIOM Maca roJIoBy OyJjia BUIIOI0, HIX y KOHTPOJIi, Ha 2,9 %.

ExcnepuMeHTansHO BCTAHOBJICHO, 1I0 Y TBapuH 3, 4 Ta 5-1 JOCTITHUX TPy MPOCTEKYETHCS TCHIE-
HIIisl 10 MiABUIIEHHS BMICTY NPOTEiHY y M A30Bil TKaHHHI. Pi3HUIIS 13 KOHTpOJIEeM CTaHOBUIIA, BiAMOBI-
nHo, 4,2; 2,3 ta 1,4 %.

BucHoBok. TaknM 9MHOM, BCTAHOBJICHO, III0 32 BUKOPHUCTAHHS y CKJIaji MMOBHOPAIIOHHOTO KOMOi-
KOpMY JUIS CBUHEW BEJIMKOI 01101 MOPOAH, JaHApac Ta TPU- 1 YOTUPUIIOPOAHUX TOpHIIB 3MilIaHOIraH-
nmHOTO KoMmIutekcy Kympymy y kimbkocti 2,72; 5,45 Ta 10,9 r/T kopMocyMinni miIBUNIYEThCS 3a0ifiHa
Maca CBHHEH, BIAMOBIAHO, Ha 5,1; 5,3; 4,8 Ta 1,4 %.
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ITokazaHo BIMsSHME CKapMIMBAHUS CMENIAHHOJIMIAHIHOTO KoMILTekca Meu Ha yOOHHbIE ITOKa3aTel 1 XUMUIECKHI coc-
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M’SICHA HNPOAYKTUBHICTDb I'YCEHAT 3A BUKOPUCTAHHSA
Y KOMBIKOPMAX JTOBABOK JIITIIO

YV HayKOBO-roCIOAAPCHKOMY JOCHIi BUBUCHO BILUIHB H00ABOK Y KOMOIKOPMH Pi3HUX JI03 JITi0 Ha M SICHY IPOIYKTUBHICTb I'y-
CEHST ITOPOAY JIerapT. Pe3ynbraTti KOHTPOIBHOTO 320010 ITHIN, aHATOMIYHOTO PO30HMpaHHS Ta 0OBAIIOBAHHS TYLIOK IOKa3aJIH, IO
BKJIIOUEHHS JITIIO 10 CKiIaxy KoMmOikopmiB y no3ax 0,05; 0,10 ta 0,15 MI/kr y nijloMy HO3WTHUBHO BIUIMHYJIO Ha M SICHY IIPOXYKTUB-
HICTB TYCEHST HOCHiaHuX rpym. Jlo6aBka JiTito B KoMOikopMu y 103i 0,15 Mr/kr HalOLIBII IOMITHO BIUIMHYIA Ha 3a0ilHi Ta M’ CHI
SIKOCTi TYCEHST, 30KpeMa, CIIPHSUIA BIPOTiTHOMY 30UIBIICHHIO Y HIX MAacH HAIliBIIATPAHOI Ta MATPAHOI TYIIOK, a TAKOX ICTIBHUX dac-
THH TYIIOK. 30UTbIICHHS MacH iCTIBHMX YacTHH TYIIOK Y MOJIOJHSKY BiZOYJIOCS 32 paXyHOK KPAILOro PO3BUTKY M’S30BOi TKaHUHH,
LIKIpY 3 MiIIIKIPHAM KUPOM Ta 30LIbIIEHHS MacH ICTIBHUX HyTpoutiB. KpiM Toro, mifABHIIEHHS MacH M s13iB 3a BiJHOCHO HEBEIMKOL
MacH KiCTOK y TYIIKaX TYCEHAT, IIO3UTUBHO MO3HAYMIIOCS it Ha iX CITiBBIHOLICHHI.

Kurouogi ciioBa: rycensita, KoMOikopm, JiTii, 103a, TyIIKa, ICTIBHI Ta HEICTIBHI YaCTHUHU.
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IMocTtanoBka nmpo6Jemu. CydacHe NMTaxiBHALTBO MOTPeOye KOMOIKOPMIB, SIK1 371aTHI 3aI0BOJIBHITH
MOTPeOH CUTLCHKOTOCTIONAPCHKOI MITHUIll HE JIMIIE B OCHOBHUX TOXXUBHUX, aje i 0I0JOTiYHO aKTUBHUX
peuoBuHax. Cepes OCTaHHIX BaXKJIMBE MiCIIE MOCIAAI0Th MiKPOEIEMEHTH.

MikpoeseMeHTH He MOXKYTh OyTH CHHTE30BaHI B OpPTraHi3Mi UM 3aMiHCHI 1HIIUMHA PEYOBHHAMH, TOMY
OCHOBHUM JUKEPEJIOM HAaJXOJUKEHHS 1X B OpraHi3M ITHLI € KOPMHU.

HeoOxignicTs 100aBOK MIKpOEIEMEHTIB y KOMOIKOPMH Ul ITULI HAOyBa€ BayKIMBOTO 3HAYCHHS Y
3B’SI3KY 31 3HIDKCHHSM iX 3amaciB y IpyHTax JSSKHUX PETiOHIB 1, K HACTINOK, Y KopMax. I xoda abcoso-
THOrO AeinuTy (Ha PiBHI HYJIS) SKOrOCh MIKPOEJIEMEHTa HE CIIOCTEPIra€Thes, IPUPOIHHUM YMICT 1X y
KOpMax He Biamosiznae ¢izionoriyaum norpedam nTuii. MoKIMBICTh MiABUIIEHHS KOHICHTpALil MiKpO-
CJIEMEHTIB Y POCIMHHUX KOpPMax 3a OIIOMOT'OI0 BHECEHHS MiKPOAOOPHUB € JOCUTH MPOOIEMATUYHOIO, 1
gepe3 HEOTHOPIMHICTh KIIMAaTHIHUX 1 O10reoXiMIYHAX YMOB HE MOXe OyTH peaiizoBaHa Ha BCid Tepu-
Topii YKpainu. 3 orisay Ha 1e, NUTaHHs e(EeKTHUBHOTO BUKOPUCTAHHS MIKPOEJIEMEHTIB Y CKIai KOMOi-
KOPMIB JIJIS ITUIT 1 ChOTO/IHI 3aJTUIIIAETHCS aAKTYaITbHHM.

AHani3 ocTaHHIX JocTiIKeHb i myOsikamiiil. He3pakaroun Ha OUEBHIHHI MTPOTPeC HAIMX 3HAHB IIOI0
MIHEPaIBHOTO JKUBJICHHS IITHIT], TIEPETIIK MIKPOEJICMEHTIB, SIKi BUKOPUCTOBYIOTH Y ii TOMIBII, Hapa3i HemocTaT-
Hill. OcTaHHIMH pOKaMH B 0araTbOX KpaiHax CBITY aKTHBI3yBAIUCH JOCIIPKEHHS IIOJO MOIIYKY HOBHX JIKe-
eJIEMEHTaX, SIKi paHillle He BPaXOBYBAJIUCh, OJIHAK SIK JOBEJECHO, YMHATH 3HAYHUI BIUIMB Ha opraHizM. [lo Ta-
KUX €ICMEHTIB HAJICXKHTh JIITiH, SIKUI BU3HAHO HE3aMiHHAM Oi0THYHUM MIKPOCTIEMEHTOM.

3a pesynpTaTaMy AOCIHiIKEHb, POBEACHNX HA Pi3HMX BHJAX TBAPHH 1 NTHIII, BCTAHOBJIEHO, IO JIi-
Ti Ma€ aHTHOKCHUIAHTHI BJIACTHBOCTI, BHSIBISIE IMyHOMO/ICITIOBAIBHY aKTHBHICTh, BIUITMBAE HA aMiHOKH-
CIOTHO-01IKOBHI 00MiH [1, 2].

CrorofHi B NTaxiBHHULTBI MpenapaTH JITIIO CTald BUKOPUCTOBYBATH B aJaNTalliiHUNA Mepiox s
ITiIBUIIICHHS TOJICPAHTHOCTI OPTaHi3My IITHUIII IO HETATUBHOI i CTPECiB, CTUMYJIAIIIT pOCTY MOJIOTHSIKY,
MIABUIIECHHS TPOAYKTHBHOCTI IOPOCIIOl NTHIII Ta €(EKTUBHICTh BUKOPUCTAHHS HEHO KOPMIB, MOJIIIICH-
HsI Xap4oBOi IMiHHOCTI M’sica [3-5].

HesBaxxaroun Ha 6i0XiMiuHy OaraTorpaHHiCTh i IpaKTUYHE 3HAYEHHS LILOTO MIKpOEeIeMeHTa, JITiil Hapa-
31 HEIOCTaTHHO BUKOPHCTOBYIOTH Y TOMIBII CLITLCHKOTOCTIONAPCHKOI MTUIT B YKpaiHi. L{e moB’s3aHo 3 Biacy-
THiCTIO Ju(epeHIIHOBAaHNX HOPM YBEIECHHS HOro B KOMOIKOPMHM IJIs ITHLI Pi3HOTO BHIY, BIKY Ta HAIPSIMY
NpOAYKTUBHOCTI. KpiM TOrO0, AesKi aclieKTH BIUIMBY JIiTiIEBUX MperapariB Ha OpraHi3M NTHLI (CTYIIHb 3aCBO-
€HHS TIO)KMBHUX PEUOBUH KOpMY, 3a0iliHi Ta M SICHI SKOCTI, TIO’KUBHA Ta O10JIOTIYHA IIHHICTH M sica, 0C00-
JIMBOCTI HAKOTTMIEHHS JITiI0 B TKAHWHAX 1 OpraHax) CHOTOJIHI ITIe OCTATOYHO HE 3’ ICOBaHi.

MeTtoo gociixkens Oyno BUBYMTH BIUIMB JOOABOK Pi3HHUX J03 JIiTil0 B KOMOIKOpMH Ha 3a0iliHi Ta
M’ SICHI SIKOCTi TyCEHSIT.

Marepiajn Ta MeTOAMKA AOCTiAxKeHb. EKcieprMeHTaIbHI TOCIIHKCHHS MPOBOIMIA B yMOBaxX
HaBYAIbHO-BUPOOHNYO! KIiHIKK TyJIBYMHCHKOTO TEXHIKYMY BETEpUHApHOI MeOULUWHH BigonepkiBchKo-
T'0 HalliOHAJIBHOTO arpapHOro yHiBepCUTETY Ha IyCeHATaX MOPOAH JIerapT.

JI7st poBeIeHHS HayKOBO-TOCIIOAAPCHKOTO OCIiay (OpMyBaIn IpyIH i3 1000BOr0 MOJIOIHAKY 32
MPUHIMIIOM aHAJIOTIB 3 ypaxyBaHHIM >KUBOI MacH, OXOMKEHHS Ta (i310JI0TiYHOrO CTaHy (PyXJIUBICTb,
CTaH IYNOBUHH Ta OTIEPEHHS).

[ITuii KOHTPOJIEHOT TPYNH YIPOAOBXK Iepiony BuponryBaHHs (70 mHIB) 3ro0BYyBalud KOMOIKOPMH,
30ajaHCOBaHI 32 OCHOBHHMHM ITOKMBHHUMHU Ta O10JOTIYHO aKTHBHUMH pedoBHMHAMH. IITHIN MOCITITHUX
Ipym y KOMOiKOpMH JOJaTKOBO BBOJWIIN Pi3HY KUTBKICTB JiTito, MI/Kr: npyra rpyna — 0,05; tpetst — 0,10
Ta gyetBepTa — 0,15.

[To 3aBepmieHHI HAyKOBO-TOCIIONAPCHKOTO AOCTiAY Oyio BimiOpaHO 1O 3 TOJIOBM ITHIN 3 KOXXHOI
TPYIH i MPOBEACHO iX KOHTPOJIbHUI 3a0ilf BIANOBIAHO A0 3aralbHONPHIHATOI MeToaukH [6]. [Ticns ko-
HTPOJBHOTO 320010 IPOBOAWIIN MTOBHE aHATOMIYHE PO3OMpaHHs Ta OOBaTIOBAHHS TYIIOK 3TiAHO 3 iCHY-
OYAMH peKOMeHAAIlisImMu [7].

Pe3yabTaTu n10caigxeHb Ta iX 00ropopeHHs. Pe3ynbTaTé KOHTPOJIBHOTO 320010 MTHUIL MOKa3aly,
IO BKJIFOUEHHS JITII0 0 CKJIaay KOMOIKOPMIB 3arajioM MO3UTUBHO BIUIMHYJIO HA M SCHY MPOIYKTHB-
HICTh TYCEHSIT MOCHITHUX TpyII (Tabi. 1).

30KpeMa BCTaHOBJICHO, L0 CEpellHs Maca HaIliBIATPaHUX TYIIOK T'yCEHAT APYroi JOCHTIIHOI IPyIH
oyna Ha 1,0 %, TpeTthoi — Ha 0,5 % Ta yerBepToi — Ha 1,6 % (P<0,05) BHIOIO TTOPIBHIHO 3 AHAIOTIYHUM
MOKa3HUKOM Y KOHTpOJbHIN Tpymi (3558,0 r).
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binpm 3Ha9HI BIAMIHHOCTI HA KOPUCTH IOCHTITHAX TPYI BUSABICHO 32 MACOI0 MAaTpaHoi TYymKHU. Tak,
AKIIO Y KOHTPOJIBHIM TPy el MoKa3HUK CTaHOBHB 2569,3 1, TO B Apyrill JOCHigHIN Tpymi BiH 3017b-
muBcs Ha 1,8 % , TpeTiit — Ha 1,5 Ta gerBepTiii — Ha 2,7 % (P<0,05).

Tabmut 1 — Pe3ybTaTH KOHTPOJILHOTO 320010, AHATOMIYHOT0 PO30HPAHHS Ta 00BATIOBAHHS TYIIOK IyCeHsIT, % 10

nepen3abiiinoi macu ( X + Sy n=3)

I'pyna
ITokasuuk - - -
1 KOHTpOJIbHA 2 nociigHa 3 mociigHa 4 nocnigHa
IMepen3abiiina maca, r 4363,0+£28,36 4430,04£23,54 4410,0+17,68 4453,0+£19,46
% 100 100 100 100
Maca HamiBraTpaHoi TYIIKH, T 3558,0+14,30 3593,0420,24 3577,3+%21,28 3616,3+14,99*
% 81,5 81,1 81,1 81,2
Maca naTpaHoi TyIIKH, r 2569,3+19,30 2614,7+31,89 2608,3+32,90 2638,0+14,35%*
%0 58,9 59,0 59,1 59,2
fcriBui wacTunm Beboro, r 2426,8+3,33 2468,0£28,04 2458,4+11,33 2490,3+£22,30*
% 55,6 55,7 55,7 55,9
3 HUX: ICTiBHI HyTpPOIIIi, T 304,6+1,78 316,0+3,94 313,7+4,33 320,642,45%*
% 7,0 7,1 7,1 7,2
BHYTPILLIHIN KHP, r 75,3£3,34 61,0£5,34 60,0+4,24 62,0+4,30
% 1,7 1,4 1,4 1,4
M’ 131 BCHOTO, r 1467,0+7,65 1490,6£19,28 1487,4+13,90 1508,0+£12,33*
% 33,6 33,6 33,7 33,9
IKipa 3 M IIKIPHAM KHPOM, T 579,949,20 600,4+10,21 597,3%11,50 599,7+17,58
% 13,3 13,6 13,5 13,4
HeicriBHi yacTMHM BCHOTO, T 1774,8423,47 1795,7+14,74 1786,2+26,04 1799,0423,95
% 40,7 40,5 40,5 40,4
3 HUX: Tip’si, KPOB, 300, r 554,0+6,48 575,0+£12,98 571,0£10,16 573,7+13,97
% 12,7 13,0 12,95 12,9
KHUIIEYHHUK, r 251,0+18,12 262,0+11,68 261,6+8,36 263,0+10,68
% 5,8 5,9 5,93 5,9
rojioBa Ta HOTH, r 323,1+17,12 313,3+17,81 312,0+16,28 310,0+11,42
% 7,4 7,1 7,1 7,0
HEICTiBHI HYTpOLLI, r 124,3+6,57 121,7+4,97 120,3+7,82 122,0+6,48
% 2,8 2,7 2,7 2,7
KICTKH, r 522,4+17,91 523,7+19,27 521,3+14,61 530,3+11,65
% 12,0 11,8 11,8 11,9
BigHomeHHsa Macu: HEICTIBHUX 1:1,36 1:1,37 1:1,38 1:1,38
yaCTUH J0 ICTIBHUX KICTOK 10 M’ SI31B 1:2,81 1:2,84 1:2,85 1:2,84

IMpumitku: 1. BiporinHicTs pi3HHII MiXK KOHTPOJIBHOIO Ta AocigHuMu rpymamu: *P<0,05; ** P<0,01.
2. Jlo icTiBHMX Ta HEICTIBHUX YaCTHH, M 31 Ta KiCTKH U] He HaJeXaTb. [X 4acTka y cepeJHbOMY CTaHOBUTH 3,7-3,9 %.

I'ycensta mocnmigHuX Tpym 3a BUXOJOM HamiBIATPaHOI TYHIKH jAeiio noctynainuch (Ha 0,3-0,4 %)
MOJIOIHSKY 3 KOHTPOJBHOI rpynH. Lle mosCHIOETRCS TUM, IO Y MTHIIL AOCHITHUX TPYI 3 MiBUIICHHIM
JKUBOI MacH 3aKOHOMIpPHO 301JbIyBanucsi adCOIIOTHA Ta BiIHOCHA Maca Iip s, KpoBi, 300y Ta KHIIeY-
HUKY. Pa3oM 3 TUM, y I'yCeHST JOCTITHUX TPYN BUXiJ nmaTtpaHoi Tymku OyB BumuM Ha 0,1-0,3 %, nopi-
BHSIHO 3 KOHTPOJILHOIO TPYIOI0 1 cTaHOBHB BiAnoBimHO 59,0; 59,1 Ta 59,2 %.

MonomHSK TOCTITHUX TPy BUPI3HSIBCS 32 Macoro iCTIBHUX YacTHH. AGCONMOTHA Maca iCTIBHUX dac-
THH y TyceHST mux rpymn Oyma Ha 1,3-2,6 % BuIIA, MOPiBHIHO 3 MOJOAHAKOM KOHTPOJBHOI TPYyHH
(2426,8 1). CTaTUCTUIHO BipOTiTHOIO Pi3HMIN OyJia JIUIE Y YeTBEPTIH MOCITIIHIA TPYIi, TyCeHITa SKOI
MIEPEBUIIYBAIH 32 [IUM MOKa3HUKOM ITHUII0 KOHTPOJIBHOI IrpynHu Ha 63,5 r (P<0,05).

Buxin icTiBHUX 9acTHH (y MPOIEHTaxX 10 Tepen3abiiHol Macy) HAWBUIIMM BUSBHUBCS y YETBEPTIH
nmocimHiA rpymi (55,9 %), a HalHWKIUM — Y KOHTPOJIBHIN Tpymi (55,6 %). I'ycensaTa apyroi Ta TpeThol
JIOCITITHUX TPYII 32 [IUM MTOKa3HUKOM I0Ciamu npoMixkHe Mictie (55,7 %).

301IblICHHS MacH iCTIBHMX YaCTHH TYIIOK Yy MNTHIIl JTOCHIIIHUX IPyH BigOYyJI0Ch 3a paxyHOK
KpaIoro po3BHUTKY M’ S30BO1 TKaHWHHW, IIKIPHA 3 MIAMIKIPHUM XKHUPOM Ta 30iJIBIIICHHS MacH iCTIBHUX
HYTPOLIIiB.
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Haii6ip1 po3BHHEHOIO M’ S130Ba TKAHWHA BUSABWIACH Y TYCEHAT YeTBepTOl nocmiaHoi rpym (1508,0 1),
SKAM Y KOMOIKOpMH BHOCWIM JITiH y KimbkocTi 0,15 mr/kr. Pi3HUIS MOPiBHAHO 3 KOHTPOJIBHOIO TPYIOO
craHoBmwia 2,8 % i Oyma cratrictuaHo BiporigHoro (P<0,05). ¥ Tymkax ryceHaT Ipyroi Ta TPeThOl TOCHTiI-
HUX TPYII 3arajibHa Maca M’ s13iB Oyia Buma e Ha 1,6 Ta 1,4 % BianoBiaHO (pi3HULL HEBIPOTiAHA).

Y MOJIOTHSAKY DOCTIAHUX TPYH BiTHOCHA Maca IIKIpH 3 MiAIMIKipHAM kupoM 3pocia Ha 0,1-0,3 %,
BOJHOYAC YacTKa BHYTPILIHLOTO KUPY 3HU3MIACH MPUOIM3HO HA TaKy camy BenuuuHy (Ha 0,3 %). AHa-
JIOT14Hi MOKa3HUKH Y MOJIOJHSKY KOHTPOJIbHOI Tpynu ctanoBuia 13,3 ta 1,7 % BigmosigHO.

AGcomoTHa Maca iCTIBHUX HYTPOIIIB Y TYCEHST AOCIIAHUX TPYI 3arajioM MiJBHIIIIACH BiAMIOBITHO
Ha 3,7; 3,0 Ta 5,2 % (P<0,01), a ix Buxig — Ha 0,1-0,2 %.

BimMiHHOCTI MK TpyTIaMH CITOCTEPITATH TAKOX 32 MAacOI0 HEICTIBHMX YacTHH. Tak, BITHOCHA Maca Heic-
TIBHUX YaCTHH y MOJIOJTHSKY JPYTOi Ta TPEThOI TOCTIMHUX TPy 3HI3mIach Ha 0,2 %, gyerBeproi — Ha 0,3 % 1
cranoBuia 40,5 ta 40,4 % BimnosinHo. Kpim Toro, y TyceHAT JOCHIJHMX TPyN HE3HAYHO 3HU3MBCS BUXII
Kictok 10 11,8-11,9 %, TuMYacoM y NTHLI KOHTPOJIBHOI TPy aHAIOTTYHMI TOKa3HUK cTaHoBUB 12,0 %.

[limBuimeHHS Macu M sI3iB 32 BiIHOCHO HEBEJMKOI MacH KICTOK Y TYIIKax MOJIOTHSKY HOCIiTHUX
IpyI HO3UTHBHO MO3HAYMIIOCH Ha iX criBBigHOmEHHi (1:2,84-2,85 npotu 1:2,81 y koHTpOIi).

AHanoriuyHy TeHICHLiI0 (Ha KOPHUCTh AOCTIJHUX TPYI) NPOCTEKYBAJIM 32 CIiBBIIHOIICHHSIM Macu Heic-
TIBHUX YacTHH JI0 iCTIBHUX. Y TYCEHST TPETHOI Ta YETBEPTOI JOCTITHUX TPYIT BOHO OyJI0 OHAKOBHUM 1 CTa-
HOBWJIO 1:1,38. ¥V MOMOMHSAKY JpyToi AOCIIAHOI TPYITH HAa OJUHHUITIO MacH HEICTIBHUX YacHH mpumanaio 1,37
icTiBHMX. Pi3HHII NOPIBHAHO 3 KOHTPOJIBHOIO IpyIolo ctaHoBmAa 1,5 Ta 0,7 % BiAmosiaHO.

BucHOBKHM Ta mepcneKTHBH MOAAJBLIIMX JOCTiIKeHb. [1i1 gac 3rogoByBaHHS TyceHsITaM KOMOIKOp-
MiB, 30aradeHuXx JiTiEM, Y 03aX, SKi BHBYAINCH, ICTOTHUX BIIMIHHOCTEH y 3a01HHIX 1 M’ SICHUX SKOCTSIX MIX
MOJIOJJHSIKOM KOHTPOJIBHOI Ta JOCIITHUX TPYH HE crocTepiraii. BogHoyac mobaBka JiTit0 B KOMOIKOPMH Yy
kinbkocTi 0,15 Mr/kr HaiOiIbIIe BIUIMHYNA Ha M SICHY MTPOLYKTUBHICTD I'YCEHAT, 30KpeMa CIIpusiia Bipori-
HOMY 30UTBIICHHIO ¥ HIX MAacH HaIliBIIATPaHOI Ta MaTPaHOi TYIIOK, a TAKOXK ICTIBHIUX YacTHUH TYIIKH 3a pa-
XYHOK KpAIoro pO3BUTKY M’ S30B0i TKAHWHH, IIKIPH 3 MiAIIKIPHAM KUPOM Ta ICTIBHUX HYTPOILIB.

Y nmonanpiioMy TUTAHYETHCS BUBUYUTH XIMIYHHUE CKJIAJ] M’sica TYCEHST Ta HOro 3MiHHM il JIi€ro 100a-
BOK JIITiI0 Y KOMOIKOPMH.
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MsicHasi IPOAYKTHBHOCTH I'YCSIT MPH HCMOJb30BAHNN B KOMOMKOPMAaX /100aBOK JIMTHSI

A.A.TI'pu6anoBa, A.H. Coboses

B Hay4HO-X03HCTBEHHOM OIBITE M3YYCHO BIMSHUE N00ABOK B KOMOMKOpMa Pa3HBIX JI03 JIUTUS HAa MICHYIO HPOJTYKTHB-
HOCTB TYCST TIOPOJBI JIerapT. Pe3ynbTaTel KOHTPOJIBHOTO YOOS NMTHIIBI, aHATOMHIECKOH pa3/iesiki 1 00BaJIMBaHUS TYLIEK MOKa-
3aJM, YTO BKJIIOYECHHUE JUTHSA B cOCTaB kKoMOuKopMoB B 1o03ax 0,05; 0,10 u 0,15 Mr/kr B enoM oKa3ano HOJI0KUTEIbHOE BIIHUS-
HHUE Ha MACHYIO IPOJYKTUBHOCTb T'yCAT OIBITHBIX Ipymi. Jlo6aBka nutusa B komOukopma B go3e 0,15 mr/kr okazana Hanbosee
3aMeTHOE BIIMSHIE Ha yOOIHBIC W MSCHBIE KAauecTBa TyCST, B YaCTHOCTH, CIIOCOOCTBOBAIA JOCTOBEPHOMY YBEIHYEHHIO Yy HUX
Macchl MOIYNOTPOLICHON U MOTPOIICHOH TYIIEK, a TakKe CheOOHBIX YacTel TyIIeK. YBeIWdeHHe MacChl CheoOHBIX JacTeit
TYIIEK y MOJIOAHSKA [IPOU30LLIO 3a CHET JIYYIIErO Pa3sBUTHs MbILICYHOH TKaHU, KOXKHU C IOJKOKHBIM )KUPOM U YBEJIMYECHHE
Macchl ChelOOHBIX BHyTpeHHOCTeil. Kpome Toro, yBelnyeHHe Macchl MBIIIL IPH OTHOCHTEIBHO HEOOJBIIONH Macce KocTel B
TYIIKaX TyCAT, TOJIOKUTETFHO CKa3aJIOCh U HAa X COOTHOLICHHH.

KnroueBble c10Ba: rycsita, KOMOMKOPM, JINTHH, /1033, TYIIKA, CheOOHBIE 1 HEChEIOOHBIE YaCTH.

Haoitiwna 17.09.2013 p.
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YK 636.4.053:636.087.7

IIIEHKO A.M., aciiipant
Haykogwuii kepiBauk — KYUEPSABUWMU B.I1., n-p c.-T. Hayk
Binnuyvxutl nayionanehuti acpapuuil ynisepcumem

E®EKTUBHICTb BUKOPUCTAHHA ITPOBIOTHUKA
B PAHIOHAX MOJIOJHAKY CBUHEN

BcranosiieHo, mo 3roqoByBaHHS MOJOJHIKY CBHHEH cyOaniHy B kinbkocti 0,25 0,3 Ta 0,4 xr/T KOMGiKOpMY CrpHusie
MiJBULICHHIO CePEeIHbOI000BHUX MPUPOCTIB 32 BeCh mepio] BUpoinyBaHHd Ha 3,1; 10,9 ta 10,2 %. HocaimxyBaHui npe-
napart B 103i 0,3 kr/T koMbikopMy cripusie BipoTiqHOMY MiABHIICHHIO 3a0iiiHol Macu Ha 11,5 %, macu Tymi — Ha 11,9 %,
3abiiiHoro Buxony — Ha 1,1 %, Buxoxny Tywi — Ha 1,3 %, a Takox macu rojoBu — Ha 14,4 %, He Mae BipOTiIHOTO BILIUBY
Ha NOKAa3HUKH BHYTPIIIHIX OpraHiB 3a BUKJIIOUEHHIM MacH IMiJUIIYHKOBOI 3aj03H, sika 3pocTae Ha 14,4 % BiZHOCHO KOH-
TPOJBHOI ITPYIIH.

Kurouosi cioBa: mpo0ioTuk, cybaltiH, NpOAyKTUBHICTE, 3T0JIOBYBaHHS, CBUHI, BIATOIBIIs, 3a01iTHI TOKA3HUKH.

IMocTranoBka npodemu. TBapuHaM NOTPiOHI HE MPOCTO KOPMH, 3€PHOBI CyMili, a 30anaHcoBaHi 3a
JIeTaTi30BaHUMH HUHI JIIFOYMMHA HOPMaMH PAIiOHW U BiAIOBIAHMX CTAaTE€BO-BIKOBHX Tpymn. Huzbka
MIEPETPABHICTD 3€PHOBUX CYMIIIIEH, B IKMX TPETHHA OPTaHIYHOI PEUYOBHHH HE 3aCBOIOETHCA TBAPWHAMM,
HEJOCTATHS KUTBKICTh IMOXHBHUX PEUOBHH HETAaTHBHO BIUIMBAIOTh HAa PE3UCTEHTHICTH Ta IHIN peakIii
oprai3Mmy, BIZTBOpHI QYHKIIT i MpOXYKTUBHICTE [9].

OpmauM i3 crmoco0iB BUPIMIEHHS JaHOI MPoOJeMU € BBEACHHS 0 CKJIAAy PAIiOHIB MOJIOJHSKY CBH-
Hel MpoOiOTUYHUX Mpenaparis.

AHaji3 ocTaHHIX AocigxKeHb i myOsikamiii. MonoyHOKHCTI OakTepii OMHUMU 3 MEPIIUX 3acems-
FOTh KAITKIBHUK ITCIII HAPOHKCHHS TBAPUHH 1 3HAXOATHCS B HHOMY TPOTATOM YChOTO XUTTSA [1]. Mik-
pooprani3Mu, SiKi XUBYTb Yy TPaBHOMY TPaKTi MOHOTAaCTPHUYHHMX TBapWH, BiAIrpaloTh BKJIHMBY POJIb Y
ixapoMmy TpaBneHHi [8]. Bonu 3abe3medyioTh: HeHTpamnizalilo TOKCHHIB, NPUTHIYEHHsS MaTOT€HHOI Ta
YMOBHO MaTOT€HHOI MiKpO(IIOpH, 3HWKEHHS aAre3ii MaTOreHHOI Ta IMiJBUIICHHS aKTHBHOCTI KOPHUCHOT
MIiKpOQJIOpH, aKTHBHICTh IMyHHUX KitiThH [10].

3acTocyBaHHS pi3HOMAaHITHUX 010J0TiYHO aKTMBHUX PEYOBHH, Y TOMY YHCIi MOJIOYHOKHCIHMX Oak-
Tepii, MOKpaIIye mepeTpaBiIeHHs i BUKOPUCTAHHSI KOpMiB y cBHHaApCTBi. Li m06aBKky 3amo0iraroTh po3-
Jajly TPaBHOTO TPAKTY, MOSUTHBHO BIUIMBAIOTH Ha 30€peXEHHS MOJIOTHSIKY i 9ac BUPOUTYBaHHS, Mif-
BUILYIOTH MPHUPICT TBAPHH i 3HWKYIOTh BUTPATU KOPMY Ha KiJIorpaMm npupocty xkuBoi Macu [3]. [Ipena-
paTH Ha OCHOBI MOJIOUHOKUCIUX OakTepii, MpoAyKyIoud BiTaMiHU rpynu B, MOIIOYHY KHCIIOTY i Ji30-
IIAM, TIPOSIBIISTIOTh AHTHOKCHJIAHTHI Ta IMyHOMOICITIOBAIbHI BIIACTUBOCTI [7].

HaykoBo-TexHiuHMI porpec y TBApMHHULTBI 3yMOBIIIOE MOSIBY HOBUX OaKTepiaJbHUX IMpenapaTiB
a0o0 pi3HOBU/IB iICHYIOUHX, SKi MOTPEOYIOTh HAYKOBOTO OOIPYHTYBAaHHS IOAO €(hEeKTUBHOTO iX MpPaKTH-
YHOTO 3aCTOCYBaHHS. /[0 OCTaHHIX MOKHA BITHECTH CyOaIiH — JIIKYBaJIbHO-POQITaKTHIHIH TPOOIOTHK
HOBOTO TIOKOJIIHHS, KM BHPOOJIAIOTH TPAIIBHUKN 3aBOAy 0i0- i (pepMeHTHHX mpemapaTiB «EH3uM»
(M. Jlamoxun Binaunekoi obnacti). Bin sBise coboro MikpoOHY Macy aepoOHHX CIOPOYTBOPIOBAIBEHUX
Oaxtepiii Bacillus subtilis [2]. EdexTuBHICT, BUKOpPHCTaHHS cyOalliHy B CBHHApCTBI Hapasi He J0-
CJIKEHO.

MeTtoro po6oTH Oys10 BUBYMTHU BIUIMB Pi3HUX J103 MPOOIOTHYHOIO Ipenapary cyOajiH Ha Bilromise-
JIbHI Ta 3a01iiHI MOKa3HUKU MOJIOJHSKY CBUHEH Ha BUPOILYBaHHI.

Metoauka aociaimkenb. s mocmimy Oymo Bimgiopano 40 roiiB mopocsAT BenMKoi 0inoi mopomw,
SIKUX 32 TIPUHIIUIIOM aHAaJIOTiB OyJI0 po3aiieHo Ha YoTupH rpymu 1o 10 romiB y koxHii [5]. Jocmig mpo-
BEJICHO 32 CXEMOIO0, HaBEACHOIO B Tabmumi 1.

Ilepma rpymna 6yna KoHTpoIbHO0. [lopocsTam ApyTOi TPpyIH 0 OCHOBHOTO PAIliOHy BBOIWIH CyOa-
7iH y KimpkocTi 0,2 Kr/T koMOikopMy, TpeThoi — 0,3 Kr/T kKoMOikopMy 1 gyeTBepToi — 0,4 KI/T KOMOiIKOp-
my. Ilpenapar 3rogoByBanu npotsirom 90 ai0 ocHOBHOroO mepiofy. B momanbmioMy BUBYAmM MiCISIIII0
3rOJIOBYBaHHS IOCIIKYBaHHX KOPMOBHX J0OABOK A0 JOCSTHEHHS TBApUHAMH 3a01MHMX KOHIULINA —
skuBoi Macu 100-110 kr. KoHTponsHMi 3a0i# (110 YOTHPY TUITOBUX TBAPUHH 3 TIEPIIOI Ta TPETHOI TPYIT)
OyJ10 IPOBEACHO 110 3aBEPIICHHI TOCIiPKCHHSI.

© Imenxo A.M., 2013.
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Ilig yac gocmimy IIOACHHO MPOBOAMIN OOJIIK CIIOKUTHUX KOPMIB Ta IIOMICSYHE 3BakyBaHHs. [Topo-
csiTa YTPUMYBAJIM IPylaMu B CTAHKax CTAHJAPTHOTO MPUMIIIEHHS, TOCTYI 0 BOIU OyB BUIbHUM. bio-
MeTpUUHY 00poOKy nu¢poBoro Marepiaiy nposenu 3a M.O. [Tnoxincekum [6].

Tabms 1 — Cxema gocainy

. XapakTepucTHKa IOiBIi 110 nepiogax
I'pyna Kupkicrs HOPIBHSUIBHUN 3aBepLIATBHHMN, J0 JOCSITHCHHS
TBApHE, oI 15 ni6 ocroHuit, 90 110 skuBoi Macu 100-110 xr
! 10 OPp* (0)Y OP
(KOHTPOJIbHA)
OP + cy6anin
2 10 Op 0,2 kr/T KOMGiKOpMY Op
OP + cybaiin
3 10 op 0,3 kr/T KOMOiKOpMY OP
OP + cybaiin
4 10 Op 0,4 kr/T KOMGiKOpMY oP

*OP — ocHOBHHIA palioH

Pe3yabTaTu mociiqikeHb Ta ix 00roBopeHHs. Sk CBiq4aTh pe3yiabTaTH MOMEPEAHIX JOCHTIIKCHb,
3TOJOBYBaHHS IMOpocsTaM cyoainy B no3ax 0,2; 0,3 ta 0,4 kr/T komb6ikopmy npoTsrom 90 1mi6 0CHOBHO-
r'o MEePioAy CHpHsie 301IBLICHHIO CePeIHbOTI000BUX MIPUPOCTIB BiamoBiaHO Ha 22, 51 Ta 56 1, abo Ha 5,0;
11,6 Ta 12,7 %. BogHouac BuTpaTi KopMy Ha 1 Kr mpupocTy 3HMKYyroThcs Ha 4,77; 10,4 ta 11,4 % [4].
[Toganpie crocTepeKeHHS 3a 3MiHAMHU JKMBOI MAacH HiAJOCTIIHUX TBapWH BiAOyBasOCh MPOTATOM 75
110 3aBepIIATEHOTO TIEPIOTy.

[epion micmsamii 3roJOByBaHHS JOCIIIXKYBaHOT KOPMOBOI JOOABKH ITOKa3aB, 10 PiBEHb ITiIBHITICHHS
cepeIHb01000BUX MPHUPOCTiB 30epircs (Tabm. 2). Tak, y Apyriid rpymi e moka3HUK CTaHOBHUB 688 T, y
TpeTiit — 746 1 Ta deTBepTiit — 733 T, 0 TEPEeBUITY€E 3HAUECHHS KOHTPOJIBHOI rpynu Ha 2,1; 10,7; 8,6 %
BiamoBimHO. lle, B CBOIO Yepry, 3yMOBWJIO BIpOTiHE MiABUINCHHSI aOCOIIOTHOTO MPHUPOCTY B TPETiit
rpymi Ha 5,4 xr abo 10,7 %, y yerBepriii — Ha 4,4 kr 260 8,7 % (P<0,01) Ta HEeBipOTiHE ITiIBUIIICHHS B
npyrii rpym Ha 1,0 xr a6o 2,0 %. BoaHodac BUTpaTH KOPMY Ha OJMH KiJIOIpaM MPHUPOCTY 3HU3UIKUCH
Ha 2,0; 9,8 Ta 8,16 % BiamoBigHo y 3,4 Ta 2 Tpymnax TBapuH.

Tabnus 2 — IIpoAyKTHBHICTH CBHHelH B 3aBepliaabHUi nepioa gocainy, M+m, n=10

[Toka3uuk (KOLE)) (})]II::Ha) 2 rpymna 3 rpyna 4 rpyna

JKusa maca 1 ronosu

Ha [0YaTOK Mepioay, KT 56,2+1,5 58,9+1,3 61,1+1,4* 62,3+]1,8*

Ha KiHEeIb MepioLy, KT 106,8+1,3 110,5+1,2 117,1£1,0%** 117,3£1,2%**
[pupict xuBOi MacH, K& 50,6+0,96 51,6+1,1 56,0+1,2%%* 55,0+0,85%*
TpuBanicTs nepiony, aid 75 75 75 75
CepeiHb01000BHI IIPHUPICT, T 674+12 688+9 746£11%* 733£10%*

+ 10 KOHTPOJIIO, T - +14 +72 +58

=" % - +2,1 +10,7 +8,6
Burpatu kopmy Ha 1 kr
MIPUPOCTY, KOPM.OJ. 4,90 4,80 4,42 4,50

+ 10 KOHTPOJIIO, KOPM.OJI. - -0,1 -0,48 -0,40

% - -2,0 -9,8 -8,16

*P<0,05; **P<0,01; *** P<0,001

Sk cBimgaTh gaHi Tabmwi 3, 3a BECh MEpioa BUPOUTYBaHHS MOJIOMHSAKY CBUHEH IOCIIKyBaHa KOp-
MOBa fi00aBKa cy0aiid y 1031 0,2 Kr/T KOMOIKOpMY CIIPHYHHMIIA 3pOCTaHHS CEPEeIHBOT000BHX MPUPOC-
TiB 70 piBHA 564 T, 10 NepeBUILYBaI0 3HAUCHHS KOHTPOJIBbHOI rpynu Ha 17 r abo 3,1 %. Boanouac cro-
CTepirajiy TSHACHIIIO 10 MiBUIICHHS a0COMIOTHOrO nmpupocTy Ha 3,0 kr abo 3,3 %.

[Ipenapar y go3ax 0,3 ta 0,4 Kr/T KOMOIKOpMY 3yMOBHUB BipOTiTHE ITiIBUIICHHS aOCOIIOTHOTO IIPH-
pocty BianosigHo Ha 10,0 Ta 9,4 kr ado 11,1 ta 10,4 % (P<0,001), 32 paxyHOK IiABHIIEHHS CEPEIHBO-
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J000BUX HPUPOCTIB B TpeTii rpym Ha 60 r a6o 10,9 % (P<0,001) Ta yetBepTiii — Ha 56 r ado 10,2 %
(P<0,001). Ile mamo MOXKIUBICTh OTpUMATH MiJABHUINEHHS KiHIIEBOI XUBOI Macu CBUHEH y BCIX JOCII-
JUKyBaHUX Tpymax B cepeqHboMy Ha 3,7-10,5 xr abo 3,5-9,8 % ta nmocsrtv miamociiJHIMH TBApUHAMH

3a01HUX KOHIUIIIA.

Ta6umis 3 — BinroaiBesbHi AKOCTi MOJIOTHAKY CBUHeli 3a Bech mepion pociaixy, M+m, n=10

[ToxazHuk (KOLE)) (})]II::Ha) 2 rpymna 3 rpymna 4 rpyna
’Kusa maca 1 ronosu
Ha IOYaTOK Mepiofay, KT 16,6+0,45 17,3+£0,52 16,9+0,49 17,7£0,55
Ha KIHEb Mepioy, KT 106,8+1,3 110,5+1,2 117,1£1,0%** 117,3£1,2%%*
I[Tpupict >x1BO1 MacH, Kr 90,2+0,95 93,2+1,1 100,241,2%%%* 99,6+0,9%**
Tpusanicts nepiony, ai6 165 165 165 165
Cepennpo060BUi TPUPICT, T 5477 5649 607+ 603 5%
+ JI0 KOHTPOJIIO: T - +17 +60 +56
% - +3,1 +10,9 +10,2

IIpo edheKTUBHICTH BUKOPUCTAHHS CyOaIiHy B FOIIBJII MOJIOJHSKY CBHHEH JIMIIIE 3a BIATrOdiBEIbHU-
MU TIOKa3HUKaMH CYAMTH HEMOXKJIMBO, TOMY, 3TIHO 3 METOAMKOIO AOCIHiKEHb, OyJI0 MPOBEACHO KOHT-
ponbHHMI 3201l TBApUH IepIIoi Ta TpeThoi rpym. [lepeazabilina xuBa Maca CBUHEW y Apyrill rpymi mepe-
BHUIIyBajia 3HA4YEHHSA KOHTPOJIbHOI rpynu Ha 10,2 kr a6o 9,6 % (P<0,001, tabu. 4), BiANOBIIHO JKKMBa
Maca TBapuH nepinoi rpynu ctanoBmia 105,8 kr, apyroi — 116,0 k.

Tabimug 4 — 3a0iiini mOKa3HUKHU cBHHEH, M+m, n=4

ITokazuuk (KOLTF;)ZIE:Ha) 3 rpyna
Ilepen3abiitna sxuBa Maca, K 105,8+0,99 116,0+0,82*%**
3abiiiHa Maca, KT 80,3+1,91 89,5+1,75%%*
3abiitauit Buxin, % 76,0+1,15 77,1£1,01
Maca Ty, K& 64,8+1,79 72,5+1,20%**
Buxix Tyuri, % 61,2+1,17 62,5+0,67
BrytpimHiit xkup, kr 1,51+0,06 1,73+0,11
Maca royioBu, Kr 5,33+0,19 6,1+0,14*

HIT, KT 1,69+0,08 1,74+0,12

HIKYPH, KT 7,08+0,18 7,75+0,27 "
ME€YiHKH, KT 1,488+0,06 1,563+0,13
cepust, Kr 0,265+0,03 0,295+0,01
HHUPOK, KT 0,288+0,02 0,305+0,02
CEJNE31HKH, KI 0,153+0,01 0,156+0,07
[UTYHKA, KT 0,820+0,04 0,868+0,01
HaHUPHHUKIB, T 5,88+0,17 6,1840,14

i AMUTYHKOBOT 3QJI03H, T 90,3+2,38 103,3+3,11*

AHani3yrun pe3ynbTaTH JOCHTIIKCHb, MOKHA JIINTH BUCHOBKY, IO BBEJCHHS JIO CKIQJy paIioHy
cybaminy B 103i 0,3 Kr/T KOMOIKOPMY CIPHUSAE BipOTiIHOMY IiIBUIICHHIO 3a0iHHOT Macu Ta Macu TYIII
BignoBimHO Ha 9,2 kr abo 11,5 % ta 7,7 xr abo 11,9 % (P<0,01), nmpu 1ipoMy 3a0idHUI BUXIT Ta BUXI]
TyLIi epeBUIIY€e 3HAYEHHsSI KOHTPOJdbHOI rpynu Ha 1,1 Ta 1,3 %. Y TpeTiil rpymi cnocTepirani Takox
BipOTiIHE IMiABHINCHHS MacH TojoBu Ha 0,77 xr ab6o 14,4 % (P<0,05), TeHACHIIIIO 1O TiABUIICHHS MacH
mKypu (Ha 9,5 %), 3pocTaHHA Macu BHYTPIIIHBOTO Xupy (Ha 14,6 %) Ta Hir (Ha 2,95 %). 3a moka3HU-
KaM{ BHYTPIIIHIX OpPraHiB BipOTiHOT PI3HHIII MK IPyIIaMH HE CriocTepiraid. BuusaTkom Oyio Biporij-
He 301UIBIIICHHS MacH ITi IIUTYHKOBOT 3ano03u Ha 13,0 r abo 14,4 % (P<0,05).

BucnoBku. 1. BBeneHns 10 ckiaay pamioHy MOJIOAHSKY CBUHEH cyOaiiny B kinmpkocti 0,2; 0,3 Ta
0,4 kr/T KOMOIKOpPMY CITpHSIE IMiABUIICHHIO CEPEIHBOI000BHUX MPUPOCTIB 32 BECh MEPi0 BUPOIIYBAaHHS
Ha 17; 60 Ta 56 r a6o 3,1; 10,9 Tta 10,2 %.

2. JlocnimkyBanuii npenapat y 1031 0,3 Kr/T KOMOIKOPMY CIIPHSIE BIPOTiIHOMY ITiBUIICHHIO 3a01ii-
HOT MacH, MacH Tymii BignosigHo Ha 11,5 Ta 11,9 % (P<0,01), 3a0iliHOr0 BUXOAY Ta BUXOAY TYIi — Ha
1,1 ta 1,3 %, a Takox Macu ro1oBH — Ha 14,4 %.
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3. BHeceHHs cyOalliHy HEe MaJIO BipOT1IHOTO BIUIMBY Ha Macy BHYTPIIITHIX OpTraHiB, 32 BUHATKOM ITi-
JIILTYHKOBOT 3aJI031, Maca K01 30umbimiachk Ha 14,4 %.
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¢ PeKTUBHOCTL HCII0JIL30BAHNS POOHOTHKOB B PALIMOHAX MOJIOJHAKA CBHHEH

A.M. Nuienxo

Y CTaHOBJIEHO, YTO CKapMIIBaHUE MOJIOJHSKY CBUHEH cyOanuHa B konmmuectse 0,2; 0,3 u 0,4 Kr/T KoMOHKOpMa crtoco0cT-
BYET YBEJIMYCHUIO CPEJHECYTOUHBIX IIPUBECOB 32 BeCh Nepuo/ BolpamuBanus Ha 3,1; 10,9 u 10,2 %. Uccnenyemslii npenapar B
no3e 0,3 Kr/T KoMOMKOpMa CIIOCOOCTBYET yBEIMUYEHHUIO 3a00iiHOM Maccsl Ha 11,5 %, maccel Tymm — Ha 11,9 %, yOoiHHOTO BBI-
xoxa —Ha 1,1 %, Beixoga Tyum — Ha 1,3 %, a Taxoke Macchl rojoBsl — Ha 14,4 %, He IMeeT CYLIECTBEHHOTO BIMSIHUSA Ha MOKa-
3aTeNld BHYTPEHHUX OPTaHOB, 32 HCKIIOUYEHHEM Macchl MOKEIyJOYHOMH jKeme3bl, KoTopas yBenuunBaercs Ha 14,4 % otHOCH-
TEJIbHO KOHTPOJIBHOH IPYIIIBL.

KnroueBble c10Ba: TpoOHOTHK, CyOalliH, IPOIYKTHBHOCTE, CKApMIIMBAHHE, CBHHBH, OTKOPM, YOOHHBIE TIOKa3aTeIH.
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Hayionanenuii ynigepcumem 6iopecypcie i npupoOooxopucmyeanus Ykpainu

BIATBOPIOBAJIBHA 3/IATHICTbB KOPIB 3A BUKOPUCTAHHSA
BIOJIOTTYHO AKTUBHOI'O IIPEITAPATY CTUMYJIIH-BET

BcTaHoBIIeHO, 10 BBEICHHS KOPOBaM IiJl LIKipy B MEpIIy CTaTeBy OXOTy uepe3 12 Ta 24 roAWHHU Micis MEpIIoro ociMe-
HiHHA npenapary Ctumynin-Ber cnpuse oBymsnii ¢omikyiTiB Ha si€UHHKaX CaMHIb BEJMKOI poraroi xynobu Ha 25,0 % Ta
IiABUIIYE 3amuTigHeHicTh kopiB Ha 20,0 % nopiBHsHO 3 KoHTposieM. [lepeBaramu npenapary Ctumyiin-Ber € Te, mo BiH Hel-
poTpornHO-MeTabomigHol 1ii, eKoJoridHo Oe3MevHui Ta Ha BIAMIHY BiJl TOPMOHAJBHUX IIperapariB BUKIIOYAE ITOTPATUITHHS
HOTO B MOJIOKO Ta M'SCO, a 3 HUMHU — B OpT'aHi3M JIIOAWHH.

KurouoBi ciioBa: KopoBa, aHOBYJIATOPHUIT LUK, eMOpiOHAIbHA CMEPTHICTB, 3arutiiHeHicTh, CTumymin-Ber, oBymsiis, 6i-
OJIOTIYHO aKTHBHHMII IIpenapar.

IlocTaHoBKa MPo0GaeMH. Y MOJIOYHOMY CKOTapCTBI 32 OCTaHHI POKH BIATBOPEHHS IOTOJIB'SI Ha0y-
JI0 TPOOJIEMHOTO XapakTepy. 3MEHIIMIAch KiIbKiCTh OTpUMaHuX TensaT Ha 100 KopiB, CKOPOTHIIUCH
CTPOKH TOCIOJAPCHKOTO BUKOPUCTAHHS CaMOK, 3HU3WJIACH 3aIUTiTHCHICTh ITICS MEPIIOro OCIMEHIHHS.
3 ornsaAy Ha Iie MOIIMPHUIIACH TyMKa PO HEOOXiMHICTh BUKOPHUCTAHHS TOPMOHIB, MPOCTArIaHINHIB Ta
THIINX JTIKapCHKHUX MPEnapaTiB Al PeryJyisinii i CTUMYJISIIii cTaTeBoi QyHKLII.

AHaJi3 ocTaHHIX qocaiTKeHb i myoaikamii. Y KOpiB Micls OTENCHHS Ha MOYATKOBIN CTaIii JlaKkTa-
uii Tpodiuna ¢yHkIis rinogiza OLIBIIO MIPO CHpPAMOBaHA Ha 3a0E3ICUYCHHS CEKPelil MOJIOKa, HixK
Ha BIJHOBIICHHS UKJTIYHO1 aKTHBHOCTI sieuHuKiB [1]. Konnentpartis motpomiay (JII' ) y mia3mi KpoBi B

© I'pyntkoBebknii M.C., Illepemera B.1., Uepnera M.A., 2013.
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nepiri 68 mi0 micis OTeICHHS 3aUIIAeThCsl Ha HU3bKOMY piBHI. Jlaii TOHIYHA CEKPEITis IMiIBHITYEThCS
1 MEPeXoAuTh Y MyJbCcylouy (GOopMy 3 MOJAIBIINM MPOSBOM IMEPIIOro MiKy. BHAcHigoK LbOro BUKHIY
BiZI3HAYA€THCSl HEBEJIMKE KOPOTKOUYACHE MiIBUIICHHS CEKpeLii NporecTepoHy, KU YAHUTh CEHCHO1LTI-
3YBAJIbHAHA BIUIMB HA TiMOTagaMo-TimodizapHUA KOMIUIEKC, IO MPHU3BOAUTEH 0 30LIBIIICHHS HAIXO-
JOKEHHST TOHAIOTPOITHUX TOPMOHIB Tinmodi3a B KpoB, sAKi 3a0e3MeuyroTh IpenoByasTopanid Bukun JII™ 1
nepury oByJsimito [2].

3aBepIIeHHs penapaTUBHUX MPOIIECIB B OPTaHax CTaTE€BOI CUCTEMH, ii TOTOBHICTH IO TILAHOTO OCi-
MEHIHHSI T4 HOBOi BariTHOCTI 00YMOBJIEHA B3a€MOBITHOCHHAMH MK TOHAJOTPOITHUMHM 1 CTATCBUMH TO-
pMOHaMH, SIKi TOB'sI3aHi 3 BIJHOBICHHSIM (YHKIIOHAIBGHOI aKTUBHOCTI sieyHHKIB. CTaTeBl TOPMOHU SI€Y-
HUKIB BIUIMBAIOTh HAa PO3BUTOK CEKPETOPHHUX 3MiH €HIOMETPIIO SIK 10, TaK i MiCHs MEepIIOro0 CTaTEBOIO
KTy, MaTtka kparie 3a0e3rnedye KUBJICHHS eMOpioHa B CTaaii MpeAIMIUTAHTAII] ¥ IPYTrOMY IIiCHS TO-
JIOTiB LMK, TOOTO MiCNA TOTO, AK ii TKAaHWHU MepeOyBay il BIVIMBOM HOBHOI ()a3u PO3BUTKY KOBTOTO
tina [3]. YacTo 3a pi3HUX MPUYHMH OpPraHi3M HE MOXKE 3a0€3MEeYNTH BUAUICHHS TOPMOHIB Y JAOCTATHIH
KUTBKOCTI. Y 3B’S3KY 3 UM IS IUIECTIPSIMOBAHOT PETYIISMI BiITBOPHOI QYHKITT ¥ KOPiB BUKOPHCTOBY-
F0Th 010JIOTIYHO aKTHBHI TIperapaTd. Y MOMepeaHiX JOCTIHKEHHIX 0yJI0 BCTAHOBIICHO, 1110 ITiCII BOpa-
30Boro BBeJeHHs CtumymiH-Bet yepe3 12 Ta 24 roguHu micis NepIIoro OCiMeHiHHA 3aIlIiIHEHICTh 30i-
neIIach Ha 22,9 % [4]. 3 ormsiay Ha Te, M0 KOHKYPEHITiS MiX JIAKTAIiifHOIO Ta CTaTeBOIO TOMIHAHTOIO
Ma€ BIUIMB Ha ()YHKI[IOHYBaHHS CTaT€BOi CHCTEMH KOPIiB, BAXKJIMBUM € BHU3HAYCHHS S(PEKTUBHOCTI il
npenapary 3a pi3HOTrO PiBHS MOJIOYHOI IPOXYKTHBHOCTI.

Meta nociipKeHHs ToJisirajga B po3po0JieHHI 010TEXHOJIOTIYHOTO CIOCO0Y MiABUINECHHS 3aILTiTHE-
HOCTI KOPIB IIIIXOM CTHMYJISIIT OBYJIAIIT QOJKYIiB HA S€UHUKAX O10JOTIYHO aKTHBHUM IIPETIapaToM
HEHPOTPOITHO-META00IIYHOT [Tii.

s mocsirHeHHST MeTH OyJIM OCTaBJICHI Taki 3aBAaHHs:

— JOCHIINTH BIUIMB IIperapary HeWpoTpornHo-mMeTadomiunol aii Ctumymin-Ber Ha oByssiio ¢oJi-
KYJIiB Ha SI€THAKAX KOPIB;

— BCTAaHOBUTH MIPUYHMHU MEPETYIIIB KOPIB MiCJIs IEPIIOr0 OCIMEHIHHS.

Marepiaa i meronuka gocaimkennsi. Hocnig nposoamwmm y TOB A® «KprokiBmunHa» Kueso-
CesTomuHCEKOTO paiioHy KuiBchkoi 00macTi Ha KOpoBax YKpaiHCHKOI YOPHO-PsI001 MOIOYHOI ITOPOIH.
Jns mocmimkenHs 0yino BigiOpaHo KOPiB YKpaiHCHKOT YOPHO-PsI00i MOJIOYHOI IOPOAX 3 KHBOIO Macoro
520-550 kr Ta 3 HamoeM 3a HaiBuIy jdakrtamito 6700-7500 kr, ski mepedyBany B OTHAKOBHX YMOBax
TOMIBI 1 YTPUMAaHHS.

HaykoBo-BupoOHIUYHI eKCTIEpUMEHT OYJI0 TPOBEICHO HAa OCHOBI TPYI-aHAJIOTIB. I3 penpe3eHTaTHB-
HOi BUOIpKH KOPIB MiCJIS NMEPLIOTO OCIMEHIHHS OyJ0 COPMOBAHO ABI IPyNH KOPiB — AOCIiAHY Ta KOHT-
POJIbHY. Y TIEpIIy CTaTeBY OXOTY ITiCIIA TIEPIIOTO OCiMEHIHHA depe3 12 Ta 24 TonuHU ITOCITITHUM KOPO-
BaM BBOJWJIM IIiJ IIKipy B IIJSHII JIOMATKH NB1 1H €KIIl TpemapaTy HEHMpOTPOIMHO-METa0oMiuHOT il
Crumymnin-Ber y no3i 20 M. Korponsaum kopoam — 20 M ¢izionoridunoro po3unHy. Cxemy JocCminy
MIPEJICTABJICHO B Ta0muIi 1.

Tabmuns 1 — Cxema Joc/IizKkeHHs] CTUMYJIALIT 3anJ1iiHeHocTi KopiB npenapatom Ctumy.aiH-Ber

Baenenns npenapary

Kinekicts Micre . . !
I'pyna ITicIIs epIIoro OCiMEHIHHA uepes
TBapHH, FOJI. | BBENCHHA
12 ron 24 ron
KontposnbHa 20 i WKipy 20 M dizionoridyauii po3unH 20 mu dizionoriunuii po3unH
Jocninna 20 i WKipy 20 mn Crumynin- Ber 20 mu Ctumynin- Ber

Hocnig npoBoaunu 3 ciuns 1o 6epesns 2013 poky. OciMeHsTH KOPiB OAMH pa3 PeKTO-LepBiKaIbHUM
crioco6oM. Yepe3 TpH MicAll Micis eKCIEPUMEHTY MPOBEIH PEKTaIbHI JOCTIIKEHHS MiAT0CTITHIX TBa-
pUH Ha BU3HAYEHHS TUTHHOCTI. 32 OTPUMaHUMH pe3yIbTaTaMH OOUYHCIIOBAIIN BIJICOTOK CAMHUIIb BEITHKOT
poraroi xyao6u 3 eMOpioHaJIbHOIO CMEPTHICTIO Ta aHOBYJISITOPHUM LIUKJIOM [5].

Pe3yabTaTu gociixkenb Ta ix 00ropopennsi. OTpuMaHi pe3ynbTaTH CBi4aTh Npo Te, mo CTuMy-
niH-BeT Mae MO3WTUBHUN BIUIMB HA BIATBOPIOBAIBHY 31aTHICTH. [[0piBHIOIOUH 3aIUTi THEHICTh Y KOHTPO-
JBHINA Ta TOCHITHINA TPyIIax, BCTAHOBHIIH, IO Pi3HUIT MK HUMH cTaHOBUTE 20 %. L1s pizHuis 3a0e3re-
YyuJia 3aIlliJHeHICTh MICIs MEPLIoro OCiMeHiHHs Ha piBHI 65 % (Tabn. 2). Takuil piBeHb 3arIiAHEHOCTI
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TTICIIS TIEPIIOTO OCIMEHIHHS Ma€ BaXUIHMBE EKOHOMIYHE 3HAYCHHS, OCKUTHKH 3MEHIITYIOTHCS BUTPATH TIpa-
i Ta KOIUTH Ha 3aKyMHiBmto cepMu. TuM yacoM 55 % KOHTpoNbHUX Ta 35 % JOCHiJHUX KOPiB MOBTOPHO
NPUALLIA B cTaTeBy 0X0Ty. OCHOBHMMHM NMPHUYMHAMH IIBOTO, K CBiguaTh focmimkeHHs [lnatonosa E.,
Hepsennena B. ta Pemernukosa H. [6], € emOpioHaNbHA CMEPTHICTE Ta BiJICYTHICTH OBYJIAINT (AHOBYJIS-
TOPHHUH IMKI). 3 OIJISIAY Ha TE, IO B KOPIB 3 eMOPIOHAILHOIO CMEPTHICTIO BinOyJIach OBYJIALIs, OYyJI0
MPUIHATO PIMICHHS 00’ €HATH iX 3 TIIPHUMU CaMKaMH JJIs TIOPiBHSHHS 3 TBAPUHAMU 3 aHOBYJISITOPHUM

MKJIOM (Ta0uI. 3).

Tabmuns 2 — 3anutinHeHicTh Ta MPUYHHE HEILUTITHOCTI MiTOCTiAHIX KOPiB

INoxa3Huk Ipyna -
KOHTPOJIbHA JOCIiHA
Bcroro kopis, Toi. 20 20
TiJIBHI, TOJI. 9 13
HeTibHI, TO./% 11/55,0 7/35,0
SartigHenicTs, % 45,0+11,12 65,0+10,67
i3 HUX: 3 aHOBYJISITOPHUM ITHKIIOM 7/35,0+10,67 2/10,0+6,70
3 eMOpiOHAJIBHOI CMEPTHICTIO 4/20,0+8,94 5/25,049,68

Sk BumHO 3 Tabywui 3, KUTBKICTh KOPIB y SKUX BIIOYJIacs OBYIIAIS (OJIKYIIiB Ha S€YHUKAX Y JTOC-
JAHIHA rpyri Oyiia Oibina Ha 25 % MOPIBHSHO 3 KOHTPOJIEM.

Tabmuns 3 — OByasinis (oikymiB Ha iEYHUKAX Y HiTOCTITHAX KOPiB

I'pyna
INoxaznuk -
KOHTPOJIbHA JIOCTTiTHA
Bcporo kopis, roi. 20 20
KopoBu B sikux BigOynacs oByssitist, roi./ % 13/65,0+10,67 18/90+6,71
KopoBu 3 aHOBYJIATOpPHUM IMKIIOM, T0J1./ % 7/35+£10,67 2/1046,71

Binrak, MoXxHa MPUIYCTUTH, IO MpemapaT yepe3 CTUMYJAIi0 (YHKII rimoragamyca 3yMOBIIOE
301IBIIICHHS] YaCTOTH BH/IUICHHS JIOTPOIIHY, KU, Y CBOIO YEPTy, H0OCATae HEOOXiTHOI aMILTITY/aH, IO i
CIIPHSIE OBYJISIIII.

BucnoBok. BBeneHHs KopoBaM TIij] MKipy B AUISHII JIOTIATKH ABOX iH €KIIH Mpenapary HEUpoTpo-
nHo-MeTaboniynoi aii CtumyniH-Ber depe3 12 Ta 24 roanHM Micis NEpIIOro OCIMEHIHHS MiIBHUILYE 3a-
IUTITHEHICTh Ta OBYJIALIIO QOJIKYIIIB Ha sieuHuKkax y kopiB Ha 20,0 ta 25,0 % BiAMOBIIHO.
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BocnponssoguTtenbHasi COCOGHOCTH KOPOB NMPH HCMOJb30BAHHH GHOIOTHYeCKH aKTHBHOrO mpenapata Ctumy-
JuH-Ber

H.C. I'pyntkosckuii, B.W. Illepemera, M.A. UepHera

YcTaHOBIIEHO, UTO BBECHHE KOPOBaM I10]] KOXKY B IIEPBYIO MOJOBYIO OXOTy 4yepe3 12 u 24 yaca mociie IepBoro 0ceMeHEeHHs
npernapata CtuMyiauH-BeT criocoOcTByeT oBYMSIIMH (OJUIMKYIIOB Ha SUYHHMKAX CaMOK KPYIHOTo poratoro ckora Ha 25,0 % u
MOBBIIIAET OMIOA0TBOpseMocTh kKopoB Ha 20,0 % no cpaBHEHHUIO ¢ KOHTposeM. Tarke 11e71eco00pa3HOCThIO UCTIONb30BAHUS IIpe-
napata CtumynuH-Ber sSBIseTcst To, 9To0 OH HEHPOTPOIHO-METa00IMIECKOTO ASHCTBHS, SKOJOTHIECKH OE30IacHBIH U B OTIIMINE
OT FOPMOHAJIGHBIX MPENIapaToB MCKIIIOYAET IOMaJaHNe eT0 B MOJIOKO U MSICO, @ C HUIMH B OPTaHU3M UYeJIOBEKa.

KnroueBble cjioBa: KOpOBa, aHOBYJIATOPHBIN IMKIJI, SMOPHOHAIBHAS CMEPTHOCTD, OILIONOTBOpsieMocTh, CtuMynuH-Ber,
OBYJISIIASL.
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binoyepxiscoxuii nayionanvruil azpapruti ynisepcumem

JAUHAMIKA 3MIH ®I3BUYHUX TAPAMETPIB KPOBOTBOPHUX OPI'AHIB
KOPOIIA BITPOJOBK BETETAHIMHOI' O ITEPIOAY

Bupueno BB ablOTHYHMX YMHHPKIB HAa 3MiHy MacH Ta JIHIHHAX PO3MIpiB KPOBOTBOPHHUX OpraHiB JIyCKaToOro KOpoIa yHpo-
JIOBXK BereraniiHoro nepioxy. O6’ekToM HOCIimKeHb Oyl KPOBOTBOPHI OpraHH OTHOPIYOK JTycKaToro koporma. [ledinky, cene3inky
Ta HUPKH BiIOMpPaIM B OJHOPIYOK JIyCKAaTOr0 KOPOIIa BIPOAOBK JOCITIIKYBAHOTO TIEPioTy METOJOM PO3TUHY YEPEBHOI ITOPOKHUHU.
JU1s1 BUBUCHHS JIHIIHUX Ta BarOBUX MOKA3HUKIB KPOBOTBOPHHX OpPraHiB KOpOIA BUKOPHCTOBYBAIM MOP(OMETPIIHI Ta G10METpHYHI
metou. CyTTeBHX 3aKOHOMIpPHOCTE#! BIUIMBY a0iOTHYHHMX YMHHHUKIB Ha ()i3U4HI TOKa3HUKH KPOBOTBOPHMX OPraHiB KOpOIa HE BHSB-
neHo. [Haeken nediHKy, HUPOK 1 CeNe3iHKH 3MEHIITYBAIIHCS a00 Mali TeHACHIIIIO 10 3MEHIIICHHSI.

Kumrouogi ciioBa: romeoctas, cenesinka, Mop(oJIoriuHi mapamMeTpH, BeretauiHuii nepios, KpOBOTBOPHI OpraHu, OJHOPIU-
KM, JIyCKaTHH KOPOII.

IocranoBka npodiaemu. BuBueHHs iMyHHOTO TOMEOCTa3y B OpraHi3mi pub MOB'sA3aHO MEpeny-
CiM 13 IOCHTIPKeHHSM MEXaHi3MiB ajanTamii g0 ¢izuko-reorpadiyHux YHHHUKIB cepefoBuIa, 0io-
THYHUX 3B'A3KiB, BUKOPUCTAHHS MPOCTOPY, YCIINIHOTO PO3MHOKEHHS 1 CITIBICHYBaHHS 3 1HIIHMH
opra”isMamu B ekocuctemi. [IOpiBHSHHS LMX XapaKTEPUCTHUK Nla€ 3MOTY MiAIHTH A0 MOSICHEHHS
OPUYUH BiAMIHHOCTEH MK PI3HMMHU MOMYJALISMH 1 POl OKpeMHUX HOMyJsimiil y QyHKuioHyBaHHI
exocuctem [3].

V mporieci cTapiHHSA OpraHi3My SK TPOBITHUN YMHHUK PO3TIISIAI0TH OPYIICHHS CTPYKTYpH 1 (HyH-
Kuii 6ionmomimepiB. binpmiicTs GakTiB cBin4YaTh, 0 3 BiKOM BiIOYBaIOThHCS 3MiHM (Di3HMKO-XIMIYHUX Bia-
cTuBOCTEH OinkiB. OHAK KOHKPETHI MEXaHi3MH 3MiH, iX HACHiIKH Ui 0OMiHy OUIKIB HE 3’sSICOBaHO.
BaxiuBy poitb y opMyBaHHI BUIIUX PiBHIB CTPYKTYPH OUIKIB BiITparoTh aMifHI TPYIH, BMICT SKHX Y
JesiKuX Oi7Kax 3MIHIOETHCS B POLIECi IHAUBILYaJIbHOTO PO3BUTKY Opranizmy [2].

Y OinbiiocTi BUIIB puO, HA BiMiHY BiJf HA3€MHHUX CCaBIliB, MEPIOJIN AKTUBHOTO JKUBJICHHS 3MIHIO-
I0THCS JJOBTUM 3UMOBHM TOJIOJyBaHHSM, IIO CYTTEBO MO3HAYAETHCS HA aHAOOMIYHUX Ta KaTabOoMigHUX
npornecax. Tak, BIITKy B Opradi3mi pu0 yTBOPIOETbCS OCHOBHA Maca OPraHiYHHX CIIONYK, THMYacoM
B3MMKY 3HUKYETHCSl IHTEHCHBHICTH IUTACTUYHOTO OOMiHY, Pi3KO CIOBIIBHIOETHCS picT [1].

AHaJi3 ocTaHHIiX Hociaimxkens i myOJikamii. Anganraris pub 10 pi3HUX YMOB iCHYBaHHS Bidirpae
BKJIUBY POJIb B €BOJIOLIMHUX IMPOIEcax OpraHiB KPOBOTBOPEHHS. JlOCTIIKYIOUH KPOBOTBOPHI OpraHU
P10 BUKOPUCTOBYIOTH MOP(OJIOTIUHI Ta O10METPUYHI METOIU AOCHIKeHb. OJHAK, BpaXOBYIOUYH BEITUKY
PI3HOMaHITHICTh PO, MOPGOMETPHUYHI TOCITIHKEHHS TMIEUYiHKH, HUPOK Ta CEJIC31HKU Ial0Th 3MOTY OTpH-
MaTH 00’ €eKTHBHY iH(OpMAIIilo, SKa MOXKe OyTH KpUTEpPiEM BU3HAUYCHHS CTaHy, 3 sSCyBaTH BiAMOBIAHICTH
ICHYIOYMM HOpMaM, BUSIBUTH HAsSBHICTb MATOJIOTiH 3 ypaxyBaHHAM ()i3MKO-XIMIYHUX MapaMeTpiB cepe-
nopuma [4].

MeTta aocaizkeHb — BU3HAYUTHA 3MiHN MOP(HOIOTIYHAX TTapaMeTpiB CTaHy KPOBOTBOPHHUX OpPTraHiB
KOPOIIOBHUX pUO Mij Ai€to a0iOTHYHNUX YHHHHKIB YIPOIOBK BETeTaLliiHOTO MEPioay.

Marepiaa Ta Metoanka gociimkeHb. O0’€KTOM IOCTIIKEHb OyJlIM KPOBOTBOPHI OpTraHU OIHOPI-
YOK JIycKaToro Kopoma. [lediHky, cee3inky Ta HUPKHU BiIOUPad B OJHOPIYOK JIYCKaTOT'0 KOpOoTa BITPO-
JIOBX BETETAIlIHHOTO MEePioay METOAOM PO3THHY YEpPEBHOI MOPOKHUHU. BUBYAIM JTiHIMHI Ta BaroBi mo-
Ka3HUKU KPOBOTBOPHHUX OpraHiB kKopoma. [[iist TociipkeHb BUKOPUCTOBYBAIH 3arallbHOMPUIHAITI MOP-
(homeTpuuHi Ta OioMeTpUyHI MeTOIH [S].

Pe3yabTaTu 0caiI:KeHb Ta iX 00roBopeHHsA. YTIPOJOBXK BEreTaIliifHOTO TIEPioay JOBKHHA HUPOK
OJTHOPIYOK JIycKaToro Kopomna 30iismmnace B 2,5 pasa, mupHHa — yABidi, Maca oprana — y 10 pasis. 3a
nepios AOCTiIKeHHsT 00’ €M HUPOK 3011bIIMBCS OLIBII HIXK Y 6,12 pa3iB. 30UIbIIEHHS OPraHOMETPUIHUX
MMOKa3HUKIB HUPOK ITOB’ I3aHO 3 3arajibHAM 30UTBITICHHSIM MacH Tina puOu. BinTak, iCTOTHHX 3MiH 1HACK-
ca HUPOK BUsABIICHO He Oyio (Tabi.1). Ha mogaTok mociimKeHHs Maca JOCHiKyBaHUX prO CTAHOBUIIA B
cepenaboMy 536,58 r, a HanpuUKiHI BereTamiiHoro nepioxy — 700,02 .

© Kinmenko O.M., KynoBcwknii 10.B., lIpucszkaok H.M., Muxanscbkuii O.P., [eiiko JI.M., 2013.
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Ha mouartky BereramiliHoro mnepioay (Ta0m. 2) JiHIMHI mapaMeTpy MEYiHKH KOpOoma OyJIH TaKHUMH:
nopxuHa — 5,08 cm; mmpuna — 1,75 cM; maca — 2,19 r. [o 3aBepIieHHI IOCTIKEHb IIi MMOKa3HUKH
30inpmmanch B 2,2, 1,5 ta 8 pasiB BiamoBinHo. [HAEKC MeviHKM y MoYaTKOBUH mepio] OyB BHCOKHM i
cTaHOBHUB 3,82. Y mopanpiiomMy, BIPOJOBXK BEreTAIIHOTO MEpioay, BiH KoiuBaBcs Binm 2,47 mo 3,63.
3MiHa 1HIEKCY MEeYiHKY CBITYUTH PO MepedyaoBy oprana (iIHTCHCHBHE HAKOITMYCHHS JIIITITIB K 3aIacy
MO’)KMBHUX PEUOBHH) Ta MPUCTOCYBAaHHS OpraHi3My pul 10 TPUBAJIOro 3UMOBOTO IEPiOJY, BIIPOOBK
SIKOTO pHOa HE KUBUTHCS.

Tabmuns 1 — BniiuB Bereraniiinoro nepiony Ha Mop(goMeTpHYHi MOKA3HHKH HUPOK OTHOPIYOK JIyCKATOT0 KOPOIMa
(X £m; Cv; n=10)

Jlati KOHTPOJILHHUX BHJIOBIB
IToxa3uuk
15.05 30.05 30.06 24.07 30.08 30.09
Tossxuna (cm) 3,3840,194 3,02+0,455 3,00+0.356 4,630,372 4,3240,402 8,504+0,671
17,63 46,82 35,50 25,17 29,48 24,96
[upusa (cm) 1,8540,172 2.8040,131 3,024+0,192 1,9240,166 2,334+0,164 3.5540,298
29,63 15,06 21,08 26,19 21,98 26,10
Maca (r) 0,5140,053 1,0140,122 3.47140.854 2,70+0,344 4,3140,312 6.36+0,433
29,24 36,43 77,19 39,34 22,86 21,29
06 en (CM3) 0,94+0,034 0,94+0,031 3,01+0,724 2,9240.,556 3,740,377 5.7510,241
1,44 1,44 75,20 59,66 31,01 13,12
Tycrosa (i /CM3) 0,54+0,144 0,9710,091 1,190,072 1,160,166 1,20+0,082 1,100,044
19,20 28,74 18,25 44,93 19,91 11,30
Texe 0.8940,065 0.8040,061 1,3340,211 0,844+0,084 0,7040,052 0,8740,032
20,55 25,52 48,94 31,36 21,09 11,97

Ipumirtka. ITig puckoro — xoedimient Bapiamii Cv B %.

Tabmuns 2 — Biiiue Bereraniiinoro nepioqy Ha Mop(oMeTpHYHi MOKA3HHKH MeYiHKH OJHOPIYOK JIyCKATOr0 KOpPoma
(X £m; Cv; n=10)

JlaT KOHTPOJIFHHUX BUJIOBIB
TToxa3Huk
15.05 30.05 30.06 24.07 30.08 30.09
Tlosxuna (cm) 5.08+0,311 4,74+0,302 7,12+0,698 8,50+0,914 8.80+0,833 11,25+0,545
18,99 20,12 30,76 32,93 29,69 15,29
ITuprsa (cm) 1,7540,082 1,530,154 1,8240,098 2,504+0,212 3,10+0,044 2,7340,211
13,05 31,12 16,13 26,67 4,08 23,86
Maca (r) 2.1940,193 3,25+0.422 6.50+1,154 8.41+1,095 22.704+2,75 17.43+0,842
26,94 41,07 56,18 41,04 38,29 15,26
06 en (CM3) 2,050,174 2,7110,443 6.06+1,203 7.80+1.054 21,45+2.66 14,72+1,063
26,14 51,47 64,40 42,50 39,50 22,81
Tycruma (F/CM3) 1,08+0,075 1,2340,062 1,12+0,101 1,100,023 1,2340,166 1,21+0,073
17,72 16,27 27,27 6,79 41,79 17,82
IHeke 3.82+0,244 2,7840,192 2,884+0,322 2.4710,111 3.,63+0,392 2,4940,251
19,84 22,06 34,96 14,23 34,36 32,40

Ipumirtka. ITig puckoro — xoedimient Bapiamii Cv B %.

3 TiABUIIICHHSAM TEMIIEPATYPH BOIH BIIPOJIOBK BETETAIlIHHOTO TIEPIOTy 3pOCTaE XapuoBa aKTHBHICTh
puoO, 301IbIIYEThCS KOSDIMIEHT yTUII3alli MOKMBHUX PEYOBHMH 13 KOPMY, CTUMYJIFOETHCS TUIACTHYHHI
0OMiH.

Bigomo, o B pu0, SKi iCHYIOTh Y CEPEIOBHII 3 HU3LKUMH TEMIIEPaTypaMu, OOMiH PEUOBHH i pyXO-
Bl peaKIlii 3HAYHOIO0 MipOI0 YIOBUIBHIOIOTHCS, 3MEHITYETHCSI TAKOXK CITOKMBAHHS HUMHU KHCHIO. Y TIei
nepion Ui NiATPUMAHHS MPOLECY XKUTTEIISUILHOCTI Ha MOPIBHSHO HU3BKOMY PiBHI prOaM He MoTpiOHO
Oarato eHeprii. MiHiMabHI €HEPTETUYHI TTOTPEON BOHM 33I0BOJILHSIOTH 32 PaXyHOK TIIKOJI3Y, IO Ja€
M MOJKJIMBICTH OLIBII €KOHOMHO BHTpAvaTH €HEPril0 PEUOBHH, HAKOMMYCHY BIPOJOBXK BEreTAIlIHHOTO
Mepiofy, i BAKOPUCTOBYBATH ii B HECTIPUATIIMBUX YMOBaX (HAIPUKIIA[, IOBra 3UMIBIIS).

Amnanizyroun MOp(hOMETpUYHI MOKa3HUKH CEJIEe31HKH KOPOIa, BCTAHOBWIIH 11 301IbIIEHHS BIPOJOBXK
BETETaIIHOTO TIEPi0y, IO MiATBEPIKYBAIOCh OOUHCICHHIM 1HICKCY OpTaHa.
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ITix yac 3apuOICHHS JiHIHHI PO3MIPU CEIE31HKH JIyCKaTOro KOpola CTaHOBWJIM: JOBXKHHA — 2,85 cM;
miamerp momepeuHoro neperusy (mmpuna) — 0,44 cm; maca — 0,22 T i 06’em — 0,29 cv’. Hanpuxinmi
BETeTAIIMHOrO TMEPioAy Ii MOKAa3HWKHU JOPIBHIOBAIHM BignosimHo 5,45 cm; 1,25 cm; 1,66 T i 1,57 oM’
(Tabm. 3). HaitHmwk4anii MOKa3HKK MIUTBHOCTI CEIe31HKH OHOPIYOK JIYCKaTOro KOpoIra BiAMIYEHO TIij] 9ac
3apubnennst — 0,78 r/cv’. YIPOZOBXK BereTawiiiHOro mepiofy Horo KoIMBaHHS cTaHoBmH Bix 0,93 10
1,13 r/cm’. 3 ormsiy Ha Te, IO Cele3iHKA € aKTHBHO (DYHKIIIOHYIOUMM i By3bKOCIELiali30BaHUM Opra-
HOM, SIKMiA 3aJIC)KUTh BiJl YMOB 30BHIIIHBOI'O CEPEIOBHIIA Ta PIBHS BrOJIOBAaHOCTI pUO, IHIEKC LOTO Op-
raHa 3Ha9HO HE 3MiHIOBaBCA.

Tabmut 3 — Bnuine BereTaniifHoro nepioqy Ha Mop(goMeTpHYHI MOKA3HHKH ceJIe3iHKH OTHOPIYOK JTyCKATOIr0 KOpona
(X 2m; Cv; n=10)

JlaTi KOHTPOJIBHUX BUJIOBIB

Moxasmmx 15.05 30.05 30.06 24.07 30.08 30.09

lomsata (e 2.85+0.151 2.4010.232 4.0940.322 4.79+0,404 2.6740273 5.4510.541
16,47 30,46 24,65 26,29 32,17 29,16

Nimprma (ond) 0,44+0,023 0.39+0.033 0,53+0.092 0,97+0.112 1.0740,054 1.2540,132
15,89 22,45 51,90 3573 15,29 340

Maca (0 0.22+0.021 03140034 0.87+0.152 1.1940.162 1,5120.176 1,6620.071
3291 33,90 54,20 4232 35,04 13,54

067em (e 0.29+0.034 0.30+0.032 0.77+0.121 1,59+0.332 1,4470.189 1,5720.161
34,29 31,43 50,50 66,46 39,04 3221

Fyernma (o’ | 21820092 1,04+0,082 1,1440.054 0,93+0.195 1,08+0,031 1.13+0.101
3847 2521 14,94 38,12 8,43 27,62

oK 0.4120.044 0.2740.023 0,410,041 0,390,061 0.25+0,034 0.25+0.03
27,10 18,25 33,22 52,42 36,0 35,06

IMpumitka. I1ix puckoro — xoedimient Bapianii Cv B %.

BucnoBku. TakuM YMHOM, aHAII3yIOUM AMHAMIKY 3MiH apaMeTpiB KPOBOTBOPHHUX OPTaHiB OJHODI-
YOK JIyCKaTOro KOpoTa BIPOIOBK BETETAIlIHOTO TEPiory, BUABWIIM, IO CTabUTbHE 30UTBIIIEHHS abCco-
JIOTHOT MacH, JIIHIHHUX PO3MIipiB 1 00’ €My HHUPOK, NMEYIHKH 1 CENe31HKH € CBIAYEHHSM JETOHYBAaHHS
KpPOBI BHACHIJOK 3MEHIIECHHS TeMIIEpaTypH BOIHU B KiHII BereTamiiHOTO mepioay. AHaJOTIYHUX 3aK0-
HOMIPHOCTEH BITHOCHO iHIMMX (hi3MUHUX MapaMmeTpiB (IIITLHOCTI, 1HAEKCY) HE crocTepiranu. [Hmexcu
MIEYIHKH, HAPOK 1 CEJIC31HKU 3MEHITYBAIHCSI 200 MaJli TEHACHITIIO IO 3MEHIIIEHHS, 1[0 CBIAYUTH MPO PO-
3BHTOK MPHUCTOCYBAJLHUX MEXaHi3MiB B OpraHi3mi puo.
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JluHamMuka H3MeHeHU (PU3NYeCKUX MapaMeTPOB KPOBETBOPHBIX OPraHOB KapIia B epPHOJ BereTaluu

O. H. Knumenko, 10.B. Kynosckuii, H.M. IIpucsizkniok, O.P. Muxaabckuii, JI.H. I'elixo

W3yyeHo BausiHuE aOMOTHYECKUX (DAKTOPOB HA U3MEHEHHE MAcChl U IMHEHHBIX Pa3MepOB KPOBETBOPHBIX OPraHOB Kapra B
TEYEHHH BETETAMOHHOTO mepuoga. OOBEKTOM UCCIEeNOBaHUA OBLUIM KPOBETBOPHBIC OPTaHbl OHOJIETOK YEIIyH9YaToro Kapra.
Iledens, cene3eHKy W MOYKU OTOUPATH B OJHOJETOK YEHIYHYATOTO KapIa B TEYCHUH HCCICAYEMOTO TIEPHOIa METOIOM BCKPHI-
TUSI OprOIIHON mosocT. NS W3ydeHWs JHHEHHBIX M BECOBBIX IOKa3aTelied KPOBETBOPHBIX OPraHOB KapIia MCIIOJIb30BaH
MopomMeTpuueckue U OnoMerpuueckne MeTojabl. CyIIeCTBCHHBIX 3aKOHOMEPHOCTEH BIHMSHUS aOHOTHYECKHX (DakTOpoB Ha
(dusnyecKue moKa3aTean KpOBETBOPHBIX OPraHOB Kaplia B TCUEHUH BEreTaTUBHOTO Neproaa He oOHapyxeHo. MHIeKcs neueHy,
MOYEK U CeJe3eHKU YMEHBIIAINCh UM UMEIH TeHICHLUIO K YMEHBIICHHIO.

KiroueBble cjioBa: roMeocTas, cene3eHka, MOp(oIorniecKie napaMmerpsl, BEreTalluOHHbIN Iepro/, KPOBETBOPHBIE Opra-
HBI, YEeLIYHYaThIi KapIl.

Haoiiwna 3.10.2013.
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INFLUENCE OF VARIOUS SELENIUM SOURCES
ON PRODUCTIVE PERFORMANCE OF YOUNG RABBITS

AmHaii3 JiTepaTypHUX JKepen CBIIYATH PO HEJOCTaTHIM BMICT CeleHy y KopMax Ui KpoiiB. ToMy, aist JocsarHeHHs Oa-
JKaHOTO PIBHS LIOTO MIKpOEJIEMEHTa B KOpMi 10 CKJIaay PalioHy HEOOXiJHO [0JATKOBO YBOAWUTH CEICHOBMICHI CIIOJNYKH.
3 JaHUX, OTPUMAHMX I1iJl 4ac MPOBEACHHS HayKOBO-TOCIIOAAPCHKOTI0 JOCIINY BUIHO, IO Cepesl JOCIIKYBAHHUX JUKEPET CeleHy
(ceneHiT i ceneHar HaTpito, ceaeHomeTioHiH Ta Cen-Ilnekc) HaibiTbII eheKTUBHUM [UIsl MOJIOAHSIKY KponiB OyB Cen-Ilnekc.
VBeneHHs HOro B PaLlioH /Ul JOCSATHEHHS 3arallbHOTO BMICTy cesieHy Ha piBHI 0,2 MI/KT CyXOi peYOBHHH CIIPHUSUIO MiJABHUILCH-
HIO JKHBOI MacH MiIOCIITHUX KpouiB Ha 4,7 % 3a 0JHOYACHOTO 3MCHIICHHS Ha 2,9 % BUTpaT KOpMY Ha 1 KT MPUPOCTY MacH
Tina. 3aMiHa CeJICHITY HATpil0 y MOBHOpanioHHOMY kKoMOikopMi Ha Cen-Ilnekc crpuse HONINIIEHHIO TEPETPABHOCTI Y MOJIOA-
HSKY KpOJiB opraHiuHoi pedoBuHH (Ha 3,2%; P<0,05), cuporo nporeiny (ma 1,2%), cupoi xmitkoBuHu (Ha 5,6%) ta BEP
(4,1%). IonibHi pe3yabTaTH OTPUMANH 33 3TOJJOBYBAHHS KPOJISIM CEJICHOMETiOHIHY. BHKOpHCTaHHS HeOpraHIYHHX COJICH ce-
JIeHY, TIOPIBHSHO 3 OPraHiYHUMH CIIOJyKaMH, MA€ MEHIII IO3UTUBHUH BIUIMB Ha NMPOAYKTHBHICTb KPOJIIB.

KurouoBi ciioBa: ceneH, Kpoui, IPOAYKTHBHICTB, CEJICHIT, celieHar, ceneHoMeTioniH, Cen-Ilnekc, xuBa Maca, KOpwm, repe-
TPaBHICTb.

Statement of the problem. The amount of Selenium in feed used for feeding rabbits in Ukraine is
not sufficient. Therefore some extra Selenium-containing compounds have to be added to the rabbits'
diet so that the desired rate of Selenium could be reached.

The sources of Selenium could be conventionally divided into compounds of organic origin and
those of inorganic origin. The most prevalent inorganic Selenium salts are sodium selenite and sodium
selenate, among organic ones — selenomethionine preparation, selenopyranium or SP-1 (9-
phenilsimmoctahydroxanthene), DAFC-25 and Sel-Plex [1-3].

Material and methods of research. The aim of our investigation was to determine the most efficient Se-
lenium rate and study the efficiency of different sources of Selenium in the diets of young rabbits.

For the above purpose two in-vivo experiments were carried out in the site of rabbit farm "Chubu-
netske" in Kyiv region. For each of the experiments animals were selected according to the pairwise
analogue principle, considering their kind, sex, breed, age, live weight, productive performance and
physiological condition.

The first experiment, aimed at determining the most efficient Selenium rates for the diet of young
rabbits, involved 5 groups of animals, 15 heads per group. Sodium selenite was chosen as the source of
Selenium. The results of the first in-vivo experiment show that the most efficient Selenium rate in the
diet of young rabbits grown for meat was 0,2 mg/kg of feed dry substance. At this rate the live weight of
young animals obviously exceeded the control one by 8,5 %.

Considering the results of the first in-vivo experiment another in-vivo experiment was carried out. It
was aimed at analyzing Selenium’s biological accessibility and efficiency of different sources of Seleni-
um in the diets of rabbits (table 1).

Table 1 — In-vivo experiment Ne2

Feeding terms and conditions

Groups of animals Comparative term (15 days) Basic term (60days)

Basic diet (BD), balanced |BD + sodium selenite (with Selenium content rate of 0,2 mg/kg of

I - control group as per specified norms dry substance)

BD + sodium selenate (with Selenium content rate of 0,2 mg/kg of

2 — experimental group BD dry substance)
. BD + selenomethionine (with Selenium content rate of 0,2 mg/kg
3 — experimental group BD
of dry substance)
4 — experimental group BD BD + Sel-Plex (with Selenium content rate of 0,2 mg/kg of dry

substance)

The source of Selenium used in experimental groups 2, 3 and 4 was sodium selenate, selenomethio-
nine and Sel-Plex respectively, in control group 1 — sodium selenite.

© Kosyanenko O.M., 2013.
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In the course of our research the following data were analyzed: virtual amount of feed consumed,
live weight dynamics, digestibility of nutrients, nitrogen exchange process, balance of calcium, phos-
phorus and Selenium, and hematological indices.

Research results. Feeding young rabbits with various Selenium compounds substantially effected
their growth rate (table 2).

As figures in Table 2 indicate, at the beginning of the basic term of the experiment, that is at the age
of 60 days, the average live weight of experimental group rabbits had little difference with that of the

control group.

Table 2 — Changes of live weight of young rabbits, g

Group
Indices control experimental
1 2 3 4
60 days 11129+ 21,19 1110,2+ 22,69 1093,1+ 26,17 1093,2+ 19,74
90 days 2121,0+ 27,56 2133,2+ 30,44 2177,9+ 14,80* 2186,9+ 25,43
120 days 2937,0+ 37,63 2963,8+ 39,93 3049,5+ 32,68* 3076,1+ 39,03*

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

After 30 days of consuming mixed feed which included different Selenium-containing compounds
(sodium selenate, sodium selenite, selenomethionine and Sel-Plex) by their live weight the rabbits of
experimental groups 2, 3 and 4 exceeded the control level by 0,6; 2,7 (P<0,05) and 3,1 % respectively.

By the end of the basic term of the experiment (the age of the rabbits — 120 days) by their live
weight rabbits of experimental group 2 exceeded their counterparts of the control group by 0,9 %, group
3 —by 3,8 % (P<0,05), group 4 — by 4,7 % (P<0,05).

Alongside with live weight, the amount of feed, consumed per 1 kg of their live weight increase, is
an important efficiency index of an animal balanced diet (table 3).

Data depicted in Table 3 show that rabbits of experimental group 2, whose diet contained sodium
selenate as a source of Selenium, consumed the same amount of feed as their counterparts of the control
group 1 which consumed sodium selenite as a source of Selenium.

Rabbits of experimental groups 3 and 4 that used selenomethionine and Sel-Plex as a source of Sele-
nium consumed respectively by 2,5 and 3,3 % more feed than the control group.

Table 3 — Feed consumed for growing and feeding rabbits

Group
Indices control experimental
1 2 3 4
Feed consumption over the total term of the experiment, kg/head 9,43 9,43 9,67 9,74
Feed consumption over the total term of the experiment, feed unit/head 8,58 8,58 8,80 8,86
Feed consumption per 1 kg of live weight increase, kg 4,46 4,41 4,35 4,33
Feed consumption per 1 kg of live weight increase, feed unit 4,06 4,01 3,95 3,94

FCR increase within experimental groups 3 and 4 reduced as compared to the control group by 2,5
and 2,9 % respectively. The same index within experimental group 2 was by 1,1 % lower as compared
with the control group.

Since the rabbits of experimental groups considerably differed from those of the control group by
their live weight, while consuming about the same amount of feed, we carried out a physiological (bal-
ance) experiment in order to assess the way in which different Selenium-containing compounds affect
digestibility of feed nutrients (table 4).

Table 4 — Digestibility rate of nutrients contained in the diets, %

Group
Name of matter control experimental
1 2 3 4
Organic matter 68,5+0,36 68,5+0.09 70,6+0,88 70,7+0,41*
“Crude” protein 71,8+0,20 71,8+0.97 72,4+0,27 72,6+0,30
“Crude” fat 80,8+2.81 80,9+1.72 80,6+2,23 80,3+1,65
“Crude” cellulose 29,7+1,51 29,8+1.22 31,3+1,10 31,4+0,22
BER (nitrogen-free extract matters) 76,7+0,13 76,9+0.12 79,8+1,60 79,9+1,00
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As the data in Table 4 show feeding young rabbits with feed containing sodium selenate, selenomethio-
nine and Sel-Plex instead of sodium selenite on the whole made a positive influence on digestibility of feed
nutrients. Thus, digestibility rate of feed organic matter within experimental group 4 rose by 3,2% as com-
pared with the control group. Such increase was possible due to the increase in digestibility of crude protein —
by 1,2%, crude cellulose — by 5,6% and nitrogen-free active matters — by 4,1%. However digestibility of
crude fat within the same group decrease by 0,6% as compared with the control group.

Rabbits of experimental group 3 showed higher, if compared to the control group, digestibility rate
of organic matters, crude protein, crude cellulose and BER(nitrogen-free extract matters) — by 3,2; 0,9;
5,3 and 4,0 % respectively, at the same time their digestibility rate of fat was lower than the control rate
by 0,2 %. Digestibility rate of nutrients, displayed by the rabbits of experimental group 2, was virtually
the same as within the control group.

Conclusion on the above research: 1. In two in vivo trials and bio—chemical researches we found that
the best doses of Selenium for rabbits is 0,2 mg/kg of dry matter and from all used sources of Selenium (so-
dium selenite, sodium selenate, selenomethionine and Sel-Plex) the most effective was Sel-Plex.

2. Organic Selenium (Sel-Plex), compared with sodium selenite, increases overage weight gain of
young rabbits on growing and finishing periods on 8,6 % (P<0,001) and decrease FCR on 2,9 %.

3. Using Sel-Plex instead of sodium selenite for young rabbits improves digestibility of organic mat-
ter (on 3,2 %; P<0,05), crude protein (on 1,2 %), crude fiber (on 5,6 %), BER (on 4,1 %).
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Bausinue pa3JiM4YHbIX HCTOYHHKOB CeJIEHA HA MPOAYKTUBHOCTH MOJIOAHIKA KPOJIUKOB

E.M. KocsaHenko

AHaiu3 IUTepaTypHBIX HCTOYHUKOB CBUAETEIBCTBYET O HEIOCTATOYHOM COJACP)KAHUM CEleHa B KOpMax Ui KponukoB. Ilo-
3TOMY, JJI AOCTIDKCHHUS HEOOXOIMMOI0 KOJIMYECTBA 3TOTO MHUKPO3JIEMEHTa B KOPME B COCTaB palliOHa HEOOXOIMMO JOTOJIHU-
TEJIbHO BBOAUTH CENEHOCOICpIKAIlMe BeIlecTBa. M3 NaHHBIX, MOJIYYCHHBIX B pe3yibTaTe MPOBEACHUS HAYYHO-XO3SIHCTBEHHOTO
OIIBITa BUJIHO, YTO CPEAN MCCIIEYyEMbIX HCTOYHIKOB CEJICHA (CEJICHUT U CeJIeHAT HATpws, cenieHoMeTHoHUH U Cen-Ilnekc) Han6o-
nee 3G GEKTHBHBIM JIJIsI MOJIOTHsIKA KpoirkoB Obu1 Cen-Ilnekc. BBeneHue ero B pamyoH it TOCTIKEHUS OOIET0 COJICpKaHUS
cenena Ha ypoBHe (0,2 MI/KT CyXOro BEIIECTBa CIIOCOOCTBOBAIO YBEIUYCHHIO KHBOH MACCHI MOJIOMBITHBIX KPOJIMKOB Ha 4,7 % ¢
OJIHOBPEMEHHBIM CHIDKEeHUEM Ha 2,9 % pacxona kopMa Ha | Kr mpupocTa Macchl Teja. 3aMeHa CeJIeHUTa HaTpUs B MOJHOpalH-
oHHOM koMOukopme Ha Cen-Ilneke cocoOGCcTByeT ymydlIeHUIO IEPEBAPUMOCTH Y MOJIOHSIKA KPOJIMKOB OPraHUYECKOI0 Bellle-
ctBa (Ha 3,2 %; P<0,05), ceiporo nmporenna (Ha 1,2 %), ceipoit kietyatku (Ha 5,6 %) u BOB (4,1 %). Iloxoxxue pe3ynbTaThl
MOJTy4EHBI ¥ TIPU CKapMJIMBAHUU KPOJIMKAM CEJICHOMETHOHHUHA. Vcronp30BaHIe HEOPIraHUYECKHX COJIEH celeHa, CPaBHUTENBHO
C OpraHMYeCKUMH COSTUHEHUIMHU, OKa3bIBACT MEHEE MTO3UTHUBHBIIN A (PEKT Ha MPOJYKTUBHOCTH KPOJIHUKOB.

KuloueBble cjioBa: ceieH, KPOJIUKH, IPOAYKTUBHOCTB, CEJIGHUT, celieHat, ceneHomeTrnonuH, Cen-Ilnekc, xuBoit Bec,
KOPM, NIEpPEeBapUMOCTb.
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XIMIYHUM CKJAJI M’SICA TA TIEUYTHKH KYPYAT-BPOIJIEPIB
3A BUKOPUCTAHHS ®EPMEHTY IIPOTOPU3NH

BcraHoBIeHO, 1110 [10/1aBaHHs 10 OCHOBHOT'O pauioHy ¢pepMeHTHOro npemnapary [IpoTopusuH cripaBise MO3UTUBHUI BIUTUB
Ha XiMiYHHI CKJIaJ 61710ro, YepBOHOTrO M’sica Ta MeuyiHku KypuaT-Opoitnepis. Tak, 3a aii cepeanboi Ta HAMBHUIIOT 103 penapary
y JOCHIIKYBaHUX 3pa3kax Oioro m’sica KilbKicTh mpoTeiHy Ta supy 30inpmunace Ha 1,8-2 Ta 0,6-0,4 % BiamosigHo, mpoTe
3MEHILMBCS BMICT 0€3a30THCTHX €KCTPAKTHBHUX PEYOBHH. PiBEHb BiIKIIaICHHS MPOTEIHY Y YSPBOHOMY M’SICi 3a 3r0Z0BYBaHHS

© Tamuiuneka I'.B., 2013.
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HaliMeHIIoi 03U GepMeHTy (2-ra rpyna) OyB HIDKYE KOHTPOJIBHHX aHAJOTIB Ha 3,5 %, ToAl K B 4-i JOCimHIN rpymi nei mo-
Ka3HHK [IepeBHINyBaB aHaiorivnuii 1-1 rpynu Ha 0,4 %. Y nTumi, sika CHoXXHBajla HOBUH KOPMOBHH YHHHUK BiOYJIOCS BipoTi-
JTHE TiIBUIICHHS BMICTY cyXoi peduoBuHH B rediHmi Ha 0,6—1 % Tta npoteiny — Ha 0,5-2,2 %, pa3om 3 TuM piBerb BEP Biporin-
HO 3HU3UBCA B OpoitnepiB 3-1 Ta 4-1 1OCTIAHUX TPYIL.

Kurouogi ciioBa: kypuara-6poitnepu, pepMeHTHUIT npenapar, XiMidHUIA cKiaj, Oiie M'sco, YepBOHE M'SICO, TeUiHKa.

I[ocTranoBka mpodaemu. SkicHe M'scO Ta M'SICHI IPOAYKTH MalOTh BaKJIMBE 3HAUCHHS Y XapuyBaH-
Hi JIFOJINHU, OCKUJIBKY € OJHUM i3 OCHOBHHUX JIXKEpEN IMOBHOIIHHUX O1KiB, HCHACHYCHUX JKUPHUX KUC-
JIOT, IKi HEOOXiTHI IS POCTY, PO3BUTKY 1 MATPUMAHHS HOPMAJILHOI JKUTTEMISTRHOCTI [1].

M'sico nTuIli Ma€ HU3KY OCOOJIMBOCTEH, sIKi BUPI3HAIOTH HOTO BiJI IHIIMX BUIIB M'SICONPOAYKTiB. [1o-
piBHSHO 3 M'sicoM 3a0iHUX TBapWH, y M'ACi NTaxiB BiTHOCHO CJIa0KO PO3BMHEHA CIONyYHA TKAaHHWHA.
V 3B's13Ky 3 1IUM M's130Ba TKAHMHA MICTUTh OLIbIIIE MOBHOIIHHUX 1 JIETKO3aCBOIOBaHUX Oij1KiB. HemoBHO-
IIHHUX 1 IIOraHO 3aCBOIOBAHUX OIUIKIB Y TAKOMY M'SICi MiCTUTBLCS BIAHOCHO MEHIIIC, HIJK B SJIOBUYMHI 1
cBUHUHI. Pa3zoMm 3 THM, KOJareH Ta €JaCTUH BHYTPINIHBOM'S30BOI CIOJIYYHOI TKAaHWHU M'sica NTaxiB
IIBUIIIIE YTBOPIOIOTH PO3UMHHI MTPOTYKTH PO3MMAMY i Yac KyJIiHApHOTO 0OpoOiIeHHS [2].

AHai3 ocTaHHiX gocaigxeHb i myOaikamiii. Ha akTyanmbHICTh TpoOieMH BHUBYCHHS XiMIYHOTO
CKJIaqy M’SICHUX MPOAYKTiB BKa3yIOTh YMCIICHHI TEOPETUYHI JOCITIKEHHS 1 y3aralbHEHHS K BITUM3HS-
HUX, TaK 1 3apyOiKHUX BUCHHX, 30KpeMa mpami Mepsnosa C.B. [1], I6arymmina LI. [3], €roposa L. [4],
[lImaxona I1. [5], Temipaesa P. [6], ogHAK 3 ITOSBOIO HOBUX KOPMOBHX J00AaBOK BHHHKAE TIOTpeda B T0C-
JiPKEHHI 1X BIUTMBY Ha SKICTh M’sica MITHII.

MeTtor podoTH Oyin0 BHBUMTH BIUIMB (hePMEHTHOTO mpemnapary [IpoTopu3uH Ha XiMIYHHN CKIaa
017100 1 YEPBOHOTO M'sICa TiAAOCIITHOT IITHIII.

00'eKkT 10CHiIKEeHHS — Kyp4aTa-Opoitnepu kpocy Ko66-500.

Metoauka gociinxeHb. Jocmig MpoBOAMIN B yMOBaX HayKOBO-IOCHiTHOI (pepmu BiHHHUIBKOTO
HaIlIOHATBHOTO arpapHoOTo yHiBepcHuTeTy. IlimocaiqHux KypdaT yTpuMyBaiu B KIITKaxX 3 TOTPUMAHHIM
300TiTiEHIYHUX BUMOT. TpUBaJiCTh EKCIIEpUMEHTY — 42 100u.

Hns nocmimxens BigiOpamu 200 KypyaT, 3 IKUX 32 IPUHIKUIIOM aHaJoriB 0yio copmoBaHo 4 rpymuy,
o 50 ToiB y KOXHil [7].

T'omyBany NTHUIIO ABiYi HA JEHL MMOBHOPAIiOHHUM KoMOikopMoM (OP-ocHOBHUIL parfion) 3 mo1aBaH-
HAM (PepPMEHTHOI'O IIPerapary B PallioHd JOCHIIHUX TPyl (Tadm. 1).

Tabmut 1 — CxemMa HAyKOBO-roCnOAaPCHKOro J0CTiLy

KinbkicTs TBapuH y . . . .
I'pyna . Ilepion, ni6 Oco6auBoCTi roAiBii
1 — KOHTpONBHA 50 42 OP (noBHOpanioHHHI KOMOIKOPM )
2 — pocnigHa 50 42 OP + IlpoTopusun B no3i 150 r/T kopma
3 — mocnigHa 50 42 OP + IIpoTopusun B n03i 200 r/T kopma
4 — nocninHa 50 42 OP + IlpoTopusun B no3i 250 r/T kopma

VY xiHni pocuixy Oya0 mpoBeASCHO KOHTPOJIBHUM 3a0iil KypyaT-OpoiinepiB, 0 YOTHPH TOJIOBU 3 KOX-
Hoi rpymnu [8]. Cratuctnuny 06poOKy npoBoamiu 3a metogoM M.O. [Tnoxincekoro [9].

BwmicT Bosoru, 6inka, xxupy, 30au i BEP y M’sci Bu3Havanu 3a 3aradbHONPUUHATAMH METOJIH-
kamu [10].

Pe3yabTaTu aociaigxeHb Ta iX 00roBopeHHs. 3roJoByBaHHS (PEPMEHTY CYTTEBO HE BIUIMHYJO Ha
BMICT CYXOi PEUYOBHHHU B O1TOMY M’sICi MiAIOCTIAHOT NTHII (TadJI. 2).

bine m'sico jermie mepeTpaBIIOETHCS B MUIYHKOBO-KHIITKOBOMY TPAKTi JIIOJAWHH, OCKUIBKH MiCTHTH
MEHIIY KiJbKICTh CIIOIyYHOI TKAaHWHH Ta OLIbILIY KiUIbKiCTh MOBHOLIIHHUX O1JIKiB, HI’K YEpBOHE.

Tabmu 2 — Ximiunmii ckiaan 6isoro m’sica dpoiinepis, % (M + m, n = 4) (8 nogimpsno-cyxiti pewosuni)

I'pyna
TTokazHuk . . .

1-xoHTpONBbHA 2—-pocnigHa 3—pociigHa 4—nocaigHa
Cyxa peyoBHHa 95,5+0,34 95,5+0,09 95,7+0,08 95,3+0,22
IIporein 78,5+0,61 76,4+0,79 80,3+0,90 80,5+0,45*
Kup 7,6£0,05 7,7+0,26 8,2+0,12%* 8,0+0,20
3o11a 4,6+0,07 4,620,09 3,8+0,26* 4,0+£0,05%**
BEP 4,940,78 6,9+0,48 3,5+0,95 2,940,57

Ipumitka: * — P<0,05,

** - P<0,01, *** — P<0,001.
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BcTanoBneHo, mo piBeHb MPOTEIHY MaB HAWHIKYINI TOKa3HUK y 2-W mociianii rpymi (Ha 2,1 % wme-
HIlIE KOHTPOJIBHUX aHajoriB). PazoM 3 TuM, y ntuui 3 Ta 4-i 1ociaigHuX Tpym BMICT mpoTeiny OyB Ha 1,8
Ta 2 % (P<0,05) BiAMOBiqHO OLIBIINIA 32 MOKA3HUKU Kyp4yat 1-i rpymu.

Y M’sci nTHI BigKJIAAEHHS BHYTPIITHHOM S30BOTO KHUPY MEHINE, HK B OapaHWHI Ta SIIOBHYHHI.
Kup nTumi xapakTepu3yeThCsl HEBUCOKOIO TEMIEPaTyporO TUIABJIEHHS, IO TIOB’ 3aHO 3 BUCOKHUM BMiC-
TOM B HbOMY TPHIIICPUIIB 3 HCHACUYCHUMH KUPHUMH KUCJIOTaMH. TOMY BiH JIETIIIE 3aCBOIOETHCA i
M'SICO ITHII BBAKAETHCS ITIETUYHUM.

KinbkicTh )Hupy B M’s30Bili TKaHUHI 301nbIIKIACE Y OpoitepiB 3-1 rpymnu Ha 0,6 % (P<0,01) ta y
nuui 4-1 rpynu — Ha 0,4 % MOPiBHSIHO 3 KOHTPOJIEM.

[Toka3uuk BMicTy 3014 B 1-i KOHTPOJIBHIHM Ta 2-i AOCHiAHIN Irpymnax 3HaXOIUBCS Ha OJHOMY piBHI,
THMYAcoM ii piBeHb B 3 Ta 4-ii HOCHITHWX TpyIax 3HU3MBCS MPOTH KOHTpOJIbHOTO piBHI Ha 0,8 %
(P<0,05) Ta 0,6 % (P<0,001) BigmoBigHO.

Y M’siCi ITHIN TaKOX MICTUTHCS BiTHOCHO BEJIMKA KUTBKICTh 0€3a30TUCTHX EKCTPAKTHUBHHUX PEUOBHH
(BEP). ExcTpakTHBHI pEYOBHHH BOJIOMIIOTH CHIIHHOIO (hi310JIOTIYHOIO Hi€r0. EKCTPakTHUBHI PEUOBHHH
M'sica MiABUINYIOTh CEKPEIlI0 UTYHKOBOrO coKy. Cepell TKaHUH 0COOJIMBO OaraTa eKCTPaKTHUBHUMH Pe-
YOBMHAMH M's130Ba TKaHWHA. J[0 CKIaJly eKCTPAKTHBHUX PEUOBHH Y BiIHOCHO BEIHMKHUX KIIBKOCTSIX BXO-
IITh aIcHO3UHTPU(OCcHOPHA KUCI0Ta, KPEaTHH, TIF0TaMiH 1 TJIF0TaMiHOBA KUCIOTA. [HIII aMiHOKUCIIOTH
3YCTPIYAIOTHCS B Ty)KE HEBEITUKHAX KITBKOCTSX.

Bwict 6e3azotucTix excrpakTuBHUX peuoBrH (BEP) y kypuar 2-i rpynu OyB BHIIUM 32 KOHTPOJIBHI
aHasnoru Ha 2 %, TuM4yacoM y 3 Ta 4-if rpynax 1ei moka3HUK 3HM3HMBCS BiAmoBiaHo Ha 1,4 Ta 2 %. Boa-
HOYAC BIpPOT1IHOI Pi3HUIII Mi>K KOHTPOJIHHOIO Ta TOCIITHUMH TpyTIaMH BUSBIICHO HE 0YII0.

3HaYHUX BiAMIHHOCTEH Y KypdaT JOCIiJHUX TPy MOPIBHSHO 3 KOHTPOJIEM 3a BMICTOM CyXOi pedo-
BHMHHM B M'sI3aX HII' HE BCTAHOBJICHO (Ta0I. 3).

Tabmuns 3 — Ximiuamii ck1ax yepBoHOro M’sica 6poiiiepis, % (M = m, n = 4) (B IOBITPSHO-CYyXiif pEYOBHHI)

I'pyna
[Toka3nuk . - -

1-xoHTpONBHA 2—-nocnigHa 3—pocnigHa 4—nocnigHa
Cyxa peuoBHHa 95,9+0,30 95,8+0,03 95,3+0,12 95,5+0,10
Iporein 61,7+1,06 58,2+0,57* 61,3+0,59 62,1+0,28
Kup 24,9+0,48 26,7+0,24* 26,5+0,34* 26,6+0,57
3osa 3,7+0,08 4,140,21 4,6+0,20%* 3,7+0,17
BEP 5,6+0,50 6,8+0,61 2,9+0,40%* 3,1+0,61%

Hpumitka: * - P<0,05, ** - P<0,01, *** - P<0,001.

PiBeHs BiKITaeHHS MPOTEIHY 3a 3rOAOBYBAHHS HaltMEHIIO1 1031 hepMeHTyY (2-ra rpyma) 0yB HHUX-
4ye KOHTPOJILHUX aHanoriB Ha 3,5 % (P<0,05), BogHouac y 4-if gocnigHiil rpymi el MoKa3HUK MepeBu-
nryBaB aHanoriyauii 1-i rpynu va 0,4 %.

3a pe3ynbTaTaMy MPOBEICHUX TOCIIHKEHb BCTAHOBIICHO ITIIBUIICHHS BMICTY JKHPY B YEPBOHOMY
M’ sici mpyroi rpynu Ha 1,8 % (P<0,05), Tpetsoi — Ha 1,6 % (P<0,05) Ta yetBepToi — Ha 1,7 % MOpIBHIHO
3 MIOKa3HUKAMH MEPIIOi KOHTPOJILHOI TPYIIH.

PiBeHb 3011 B HOKHHX M s13aX 1-1 KOHTPOJIBHOI Ta 4-1 OCITHOI TPpyIl epedyBaB Ha OJHOMY PiBHI,
THMYacoM y TTUIli 2 Ta 3-i rpyn BiH OyB BHIIUM 3a MOKa3HUKHA KOHTPOJIBHHMX aHajoriB Ha 0,4 Ta
0,9 % (P<0,01) BigmoBigHO.

Bwmict BEP y m’sici 2-1 rpynu niaBummsces Ha 1,2 %, TumyacoM B nituili 3 Ta 4-1 rpymn BiH OyB MeH-
muM Ha 2,7 % (P<0,01) Tta 2,5 % (P<0,05), Hixk mokazHuku 1-1 rpymm.

OCHOBHY Macy CyXOTo 3aJIMIIKY HEYiHKH CKJIaAaloTh OUTKH, MPEeACTaBICHI TOJIOBHIM YHHOM TII100Y-
JiHaMu (3arayibHa KiIbKicTh OinKiB mevinku 17 %, a rno0yminiB — 13 %). AnpOyMiHM CKIagaroTh OJIN3b-
Ko 1 %. Y MeHI KUTBKOCTI B TEUIHIT 3HAXOIATHCS HYKJICOMPOTEi NN, TIIOKOMPOTEI NN, JTIOMIPOTEi TN,
KOJIareH, eJIaCTHH Ta iH. J{JIs IeuiHKKM XapaKkTepHa TaKoK 3HaYHa KUIbKICTh 3a1i30BMICHUX OiKiB. BoHu
€ 3alacHUMH JDKepellaMH 3aji3a [l CHHTE3y IeMOrIo0iny (KpiM MediHKH, MoAiOHi OiIKM MICTATHCS B
CeJIe3iHIll Ta KICTKOBOMY MO3KY).

CremiaicTd peKOMEHAYIOTh BXKUBATH Kypsdy IMEUYiHKY BariTHUM JKIHKaM Ta JIFOJSIM, IO JOTPUMY-
IOTBHCS AI€TH, OCKLIBKA BOHA MaJOKaJOpiiiHa Ta MIiCTUTh Oilka HE MEHILE HiXK Kypsde ¢ijie, THM caMuM
3a0e3reuye MoJIOBUHY J00OBOI HOPMH JIETKO3aCBOIOBaHUX OUIKIB.
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3a 3rof0ByBaHHs (hepPMEHTHOIO MpemnapaTy y Kypyar 2, 3 Ta 4-1 JOCHIIHUX TPYI MiABUIIUBCS BMICT
cyxoi peyoBuHu B niedinni Ha 0,7 % (P<0,05); 0,6 % (P<0,05) Ta 1 % (P<0,01) BiAMOBiTHO MOPIBHSHO 3
KOHTPOJIBHOIO IpyToro (Tadm. 4).

Tabmu 4 — Ximiunmii ck1ag nevinku KypuaTt-6poiiiepis, % (M = m, n = 4) (8 nogimpsno-cyxiii pewoguni)

I'pyna
[Toka3nuk - - -
1—KOHTpOJIbHA 2—pocnigHa 3—pocnigHa 4—nocnigHa
Cyxa peyoBHHa 87,7+0,15 88,4+0,22%* 88,3+0,10* 88,7+0,11%**
IIporein 65,9+0,17 66,4+0,40 68,1+0,47** 67,2+0,69
Kup 12,240,23 12,5+0,63 13,240,27* 13,940,30%**
3ona 5,640,12 5,0+0,04** 5,1+0,61 5,6+0,26
BEP 3,9+0,29 4,5+0,95 2,0+0,27%* 2,3+0,28%%*

Mpumitka: * - P<0,05, ** - P<0,01, *** - P<0,001.

VY nTwi, sKa CIIOXKKUBajaa CEPEIHI0 03y HOBOIO KOPMOBOIO YMHHMKA, BilOYJIOCH BiporifHE 3011b-
IeHHs BMicTy TipoTeiny Ha 2,2 % (P<0,01) mopiBHSHO 3 TIEpIIOI0 TpyIor. Y KypyaT 2 Ta 4-1 TOCIiTHUX
rpyn el MoKa3HUK Takoxk 3pic Bixmosigno Ha 0,5 ta 1,3 %.

Bwmict xupy B nedinmi OpoiinepiB 1-i KOHTpoJbHOI Ta 2-1 JOCHiIHOI rpyn OyB MPaKTUYHO Ha OJHA-
KOBOMY piBHi, OJHAK y Kypuar 3 Ta 4-i Tpym BiH ITOCTOBIPHO NEPEBUINYBAaB KOHTPOJbHI MTOKA3HUKU HA
1 % (P<0,05) Ta 1,7 % (P<0,01).

PiBens 30:mm y mediHni 3HU3UBCS y 2-i gocmigHii rpyni Ha 0,6 % (P<0,01) Ta y 3-it — Ha 0,5 % nmo
BMICTY JaHOTO IMOKa3HMUKA B KOHTPOJILHIN TPyTIi.

3a co’kUBaHHS CEpeTHRO1 Ta HAlWBUIOI 103 HoOaBku BMIicT BEP y medinIii Kyp4at 3HU3UBCSI BiIIO-
BigHO Ha 1,9 % (P<0,01) Ta 1,6 % (P<0,01) nmopiBHSIHO 3 KOHTPOIHHOIO TPYTIOKO.

Bucnosku. 1. Beenennst ¢pepmenty B pamionu 3 ta 4-i JOCHIAHUX TPYH CHPHIE MiABUILEHHIO BMic-
Ty MPOTEIHY 1 )KUPY B OLIOMY Ta Y4SPBOHOMY M'SCI.

2. 3a 3roJOBYBaHHS CepelHbOI Ta HaWBUILOI 7103 MpenapaTy y MeUiHIl MiJBUILY€ETHCS BMICT CyXOi
PEYOBHHH, IPOTETHY Ta KUPY, BOAHOYAC PiBeHb 0€3a30TUCTUX EKCTPAKTUBHUX PEUOBHH 3HIKYETHCH.
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XHMHYEeCKHI COCTaB MsiCa M MeYeHHU UBIIISIT-0poiiiepoB npu ucnoab3oBanuu pepmenta Ilporopusznn

A.B. Tanuiunkas

VYcraHoBIEHO, 4TO 100aBIICHHE K OCHOBHOMY PallMOHY ()eépMEHTHOTro npemnapara [IpoTopu3HH 0Ka3bIBaeT MOJ0KHTEIBHOE
BIMSHHE Ha XUMHYECKU cocTaB 0eoro, KpaCHOro Msca M MeYeHH UbIuAT-Opoitnepos. Tak, npu JedcTBUM cpelHEel U BBICO-
KO 7103 Ipemnapara B HCCllefyeMbIX 00paslax 0enoro Msca KOIMYecTBO MPOTEHHA U Xupa yBenuumioch Ha 1,8-2 % u 0,6-0,4 %
COOTBETCTBEHHO, OJJHAKO YMEHBIIMWIOCH COJIepKaHNE 0€3a30TUCTHIX SKCTPAKTUBHBIX BEIIECTB. Y POBEHb OTJIOKEHHS MPOTEHHA
B KPacHOM Msce IIPU CKapMJIMBAaHHH MUHHMAaJIBHOHU 1036l (hepMeHTa (2-51 rpymma) ObUT HIKE KOHTPOJIBHBIX aHAJIOToB Ha 3,5 %,
TOrAa Kak B 4-i ONBITHOU TpynIe 3TOT [OKa3aTelb IpeBbllian aHajoruuHblil 1-i rpynmsl Ha 0,4 %. Y nTunel, Koropas
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NOTpeOIIsIa HOBBIM KOPMOBOH (haKTOp IMPOU30IILIO JOCTOBEPHOE ITOBEIIIEHHE COEPIKAHMS CyXOro BellecTBa B redenu Ha 0,6—
1 % n nporenna — Ha 0,5-2,2 %, BMecte ¢ TeM ypoBeHb BOB nocroBepHo cHu3mMIICS Y OpoitiepoB 3 U 4-1 ONBITHBIX TPYIIL.

KnroueBble cioBa: mpnuiiTa-Opoiinepsl, (epMeHTHBIH MpernapaT, XUMUYECKHI cocTaB, 0enoe MsIco, KpacHoOe MsCo, Ie-
YEHb.

Haoittwna 18.10.2013.
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MAJIAP A.J., MEJIbHUYEHKO 10.0., COJIOMOHIOK $1.B., acnipautu
BITIOBKUMU B.C., 1-p c.-T. HayK
binoyepxiscoruii Hayionanvuuil azpapHutl yHieepcumem

BUBYEHHS EOEKTUBHOCTI 3ACTOCYBAHHA ITPOBIOTHUKIB
TA IPEBIOTHUKIB HA IMYHOJIOI'TYHI TA MIKPOBIOJIOT' TYHI
INOKA3HUKU NNEPEIIEJIIB

HaBezeHo pe3ysbTaTd AOCIIKEHBb 3 PO3POOJICHHS Ta BUBYCHHS OiOJOTiYHMX BIACTHBOCTEH MPEICTaBHUKIB MPOOIOTHKIB,
10 € cKIagHuKamu Oionpenapary Jlakrokac. ITokasaHo, 110 npenapat Mae iMyHOMOY/IIOBaJIbHY aKTHUBHICTD 110JI0 IHTEHCHB-
HOCTi (aronuTapHoi QyHKIUIl MakpodariB, OTpUMaHUX BiJ MEperneiB AOCHiJHUX Tpyn. BCTaHOBIEHO, 110 BUKOPHCTAHHSI B
CKJIa/i palioHiB NTUIl 100aBOK 3 MPO- Ta MPeOIOTHYHUMHU BIACTHBOCTSIMHU JIA€ 3MOTY CYTTEBO CTaOlIi3yBaTH KiNbKiCHHUI Ta
SIKICHHH CKJIaJ CHMOIOHTHOT MIKPOQJIOPH KHIIEYHHKY.

KurouoBi ciroBa: npo6ioTrky, npedioTHKY, IMyHOMOIYIIIOBAIbHA aKTHBHICTB, JIJakToOaKTepil, 6idigobaxrepil, mepemneny.

IMocTtanoBka nmpodiemu. 3a00poHa Ha BUKOPUCTAHHS aHTUOIOTHKIB I MPOQIIAKTUKU 3aXBOPIO-
BaHb TBapUH Ta NTHULI y KpaiHaX €BpONHM CTana NPUUYMHOIO0 aKTHBHOIO MOIIYKY ONTHMAIBHUX 3ac00iB,
0 CTIPSMOBaHI Ha MPO(MITAaKTUKY BUHUKHEHHS AUCOAKTEPio3y 1 30UIBIIYIOTh PE3UCTECHTHICTh OpTaHi3-
My JI0 HECHPHUATIMBUX YMHHUKIB 30BHILIHBOTO cepenoBuia. [lum oOymoBiIeHa NosiBa Ha pUHKY IIPOAY-
KTiB CHHOIO0THKIB (KOMOiHaIis poOioTHKIB 1 pedioTukis) [1].

AHaJi3 ocTaHHIX HoCaiIKeHb i my6Jikamiii. CBITOBHH JOCBI 3aCBiAUy€e ¢(heKTUBHICTH BUKOPHUC-
TaHHS MPO- 1 MPEOIOTHKIB, Jis TKUX CIPSIMOBAaHA HA BIIHOBJICHHS ITUTYHKOBO-KHIITKOBOTO O10IICHO3Y, 110
3a0e3neuye cTabiIbHICTh TOMEOCTa3y Ta BUCOKY 30€pexeHiCTh MOJIOTHSIKY TBapHH [2, 3].

Haii6inpmmmM monuroMm y 6iotepartii i mpodiiaakThIll MOPYIIEHs MIKpOOIOLEHO3Y OpraHi3My JIOAWHH Ta
TBapUH KOPHUCTYIOTHCS MPOOIOTHKH, SIKi PETyITIOI0Th HOPMAIbHY MIKPOGIIOPY IUTYHKOBO-KHIIIKOBOI'O TpPakK-
Ty. OfHaK HUHI U1 TPOQIIAKTHKY 1 KOPEKLil MIKPOEKOIOTTYHUX MOPYILEHb Y TPAaBHOMY TPaKTi Je/iali Lin-
pliie BIIPOBAKYIOThCS MPEOiOTHKY — PEUOBUHH, SIKi CENIEKTUBHO CTUMYJIIOIOTh PICT 1 MiICHITIOIOTH MeTa0o-
JIYHI TPOLIECH HOPMAJIbHOT MIKPO(IIOpH KUINEUHHUKY [4—6]. JIesiki aBTOpH BBayKArOTh, 110 KOMILIEKCH IIPO-
010THKIB MOJKHA KOMOIHYBaTH 3 TPEOIOTHYHIMH PEUOBUHAMH, CTBOPIOIOYH HOBI 010JIOTIYHO aKTHUBHI TIpeTia-
patu "cHHOIOTHKH", B SIKMX YKHBI MIKpOOpPTraHi3MH HMOEIHYIOTBCS 3 CyOCTpaTaMy, CTUMYIIOIOUUMH X 3poc-
tanH [1]. TakuM 4MHOM, BUXOJISYH 31 CBITOBOI TEHICHLII 1O BUKOPUCTAHHS IPO- Ta MPeOiOTHKIB SIK aibTe-
PHATHBU aHTHOIOTHKAM JOCTIHKEHHS ¥ IIbOMY HAIIPSIMi € aKTYaJTbHUMH.

Mera i 3aBaaHHs JoCTiIzKeHHA. MeToo po0oTH OyJ0 BHBUEHHS BIUIMBY mpoOioTuky JlakTokac,
npeOIOTHYHOT KOMITO3HLIT Ta IX KOMIUIEKCY Ha MiKpOO10JIOTiYHI Ta IMyHOJIOTI4HI ITOKA3HUKH TIEPETIeiB.

MarepiaJj i MeToguKa T0CTiAKeHD. J[OCTIIHKEHHS MPOBEACHO 3TiTHO 3 JOTOBOPOM 3 PO3POOHUKOM
npobioTuka — [HcTUTYyTOM Mikpobiosorii Ta Bipycosnorii im. J[.K. 3a6omoranoro HAH Vkpainu. Ha mpe-
napat po3pobieHo Ta 3aTBepkeHo HopMaTHBHO-TeXHIUHY HOKyMeHTalito [7, 8]. Y mocnimKeHHIX BU-
KOPHCTOBYBAJIM CyXy (opMy mpemapaty Jlakrokac.

JlakTokac — 1e mpoOioTHIHA J0OaBKa IS MITHIIL, A0 CKIAIy SKOI BXOAUTH JIIOPUTEHO BUCYITICHHH IIITaM
Lactobacillus casei IMB B-7280 — 0,30-0,60 r, >xenatu — 0,005-0,01 r Ta caxaposza — 0,02-0,04 r.

[IpebioTHuHMi KOMIUIEKC CKIafaeThes 3 TonmiHaMOypa (Helianthus tuberosus) — BITAM3HSHOTO 1HY-
JIIHOHOCY, Ta BIIXOJIB BUPOOHHUIITBA KyKYpya3u. BiH CKIamaeThes 3 CyMillll KOPOTKOJAHIFOTOBUX (py-
KTaHiB cTpykTypu Fm Ta inyminy (GFn), nektuny ((1—4)-a-D-ranakronipaHo3wiypoHaHy) Ta KCHIIO-
omiromykpis (B-D)-kcunonipanosmn-(1—4)-o-D-kcunomipanosa). [Ipediotuunmii komruieke (ITIKHKO) —
OJTHOPITHHIA TTOPOIIOK Ciporo abo CBITIO-KOBTOT'O KOJILOPY, SKUH JIETKO 3MIITYETHCS 3 KOPMOM. Y Ja-

© Maasp A.4., Measandenko 10.0., Conomonmok 51.B., Bitoubkuii B.C., 2013.
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6oparopii HII exomorii Ta 6iotexnonorii BHAY po3pobiieno pecypco3depirarody 6i0TEXHOJIOTIIO O/le-
p’kaHHS IPeGiOTUYHOTO KOMIUIEKCY, Ha SKHW oJiep>KaHo maTeHT YKpainu [9].

HocnimkeHHs: epeKTHBHOCTI MpenapaTiB MPOBOJWIN B YMOBax BiBapito binounepkicekoro HAY Ha
nepernesiax mopoau ¢papaoH y mepioj ix BUPOIIYBaHHS 3 OJIHO- A0 56-I€HHOTO BiKy. J[JIs eKCriepuMeHTyY
chopMyBaIIl YOTHUPH TPYIH — KOHTPOIBHY 1 TpH AochigauX, o 100 romiB y koxHil. [ITHIISI KOHTPOIE-
HOI TpynH oAepKyBajia KOMOiKopM, 30ajaHcoBaHuil 3rifHO 3 HOpMaMu rofiemi (1 rpyma), a mepenenam
JIOCITITHAX TPYII 10 OCHOBHOTO PaIlioHy JoJaBajIu MpoOioTHK (2 rpyma), npediotuk (3 rpyma) Ta ix cy-
mimr (4 rpyma). IIpoGiotux JIakToKac H0AaBAIN HEPOPAIBLHO 3 MATHOI BOAo ¥ 1031 0,1 x 10 *KYO Ha
rojoBy Ha 100y ynpoaoxk mepmux 7—10 ni6. Yepes 20 xi0 yBenenns npenapary moBToproBaiu. Cy-
CIICH31I0 IpenapaTy TOTyBalll 3aBKAM Oe3rmocepeHbO nepe] BUKopucTanHsaM. [IpenapaTt po3Boannu y
HEBENUKIHM KUTBKOCTI MMUTHOT BOMIH, & MOTIM IOCTYIIOBO BHOCHIIM y CHCTEMY HAITyBaHHS, SIKY IEpe]] BU-
KOPUCTaHHSIM o4HLIaiy i aesindikyBanu. [lepenenam nocmigaux rpyn g0 komOikopmy nonasanu 0,4 %
IKHKO (inyniH : onirogpykros3a: KCHIOOMronykpu: nektuH = 1:1:1:0,9).

KpoB miepeneriB majist AOCIiHKEHb OTPUMYBAIH IUIIXOM JICKaIIiTaIlil, I aHaIi3y 3 TPYIH BiaOupamm
mo 5 roiiB. Mikpo06ioJIoTiuHI Ta iIMyHOJIOTIYHI JOCTiKEHHS MPOBOAWIN B [HCTUTYTI MikpoOGioorii Ta
Bipycosorii im. [I.K. 3a6onotnoro HAH Ykpainu.

3 METO BH3HAYCHHS BILIMBY MPOOIOTHMYHHUX IITaMiB MIKPOOPIaHi3MiB Ha KiJbKiCHHH ckiaf Oidi-
JMo6aKkTepi mTHi michas i 320010 3 OTPUMAHKX 3pa3KiB OyJI0 BHIIJICHO BMICT Ta TOPOKHINM (pparMeHT
KUIIEYHUKY Macoro 1 r. /Iy mociBy 3pa3KkiB y KHUIIEYHUKY Oyno 3po0IeHo KpaTHi po3BeAeHHs | T KuII-
KOBOT'O BMICTY (izionorivnuM po3unHoM. KpiM Toro, Oyino oTpuMaHo 3MHUBH 3 ()parMeHTa OPOKHBOTO
kunreyHuKy. [1ociB oTpuMaHNX po3BeIeHb MaTepiary OyiIo IpoBeeHo Ha cepenosuie bidimym-arap —
CEJIEKTHBHE CEepellOBHIIC AJIS BUAIUICHHS Ta HakonuueHHs OidinobaxTepiil. Byno obpano Tpu mecsaTuk-
paTHi po3BeACHHS 3pa3KiB, 3 KOXKHOTO 3 SIKUX 3p00JIEHO MOCIBH Y TPHOX MOBTOpeHHAX mo 100 Mk cy-
crieH3ii Ha gamky. [licns KyapTUBYBaHHS B aHaepocTaTi 3a Temrepatypu 37 °C ynpomosx 48 rox mif-
pPaxoBYBaJIK KUTBKICTh KOJIOHIETBIPHUX OAMHHIIH HA YAIIIIli, BPaXOBYIOUH, IO OJTHA TaKa KOJIOHIS BiAMO-
BiJla€ O/IHIN OaKTepii.

3 MeTO0 BHU3HAYECHHS BIUIMBY NPOOIOTUYHUX IITaMiB MIKpPOOPTaHi3MiB Ha KUTbKICHHN CKJIal JIaKTo-
OakTepill y KHMIICYHUKY ITHII 3 OTPUMAHMX 3pa3KiB OyJ0 BHAUICHO BMICT Ta HMOPOXKHIN ()parMeHT ii
KUIIEYHUKY Macoro 1 r. [y mociBy 3pa3KiB poOWIM KpaTHi po3BeeHHS | T' KMIIKOBOTO BMICTY (i3ioo-
TYHUM PO3YMHOM, a TaKOX OTPUMYBAJIM 3MHUBH 3 ()parMeHTa MMOPOXKHBOTO KHIIeuHHUKY. [lociB po3Be-
JIeHb Matepianry 3aiiicHioBanu Ha cepenoBuiie MRSA (Man-Rogosa-Sharpe agar) — cenextuBHe cepe-
JIOBUIIE JJIsS BHIIJICHHS Ta HAKOMWYCHHS JIakToOaKTepiil. byno obpaHo Tpu mecAaTUKpaTHI PO3BEACHHS
3pasKiB, 3 KOXHOTO 3 SIKUX OyJH 3po0JieHi MOCiBU y TphoX MOBTOpeHHsX 1o 100 MK cycnensii Ha yam-
Ky. Ilicas xynpruByBanns 3a 37 °C ympomoBxk 48 Tof miapaxoByBaIM KUTHKICTh KOJOHIETBIPHUX OJTH-
HUIIH Ha YaIllli, BpaXOBYIOUH, 110 OJTHA TaKa KOJOHIS BIAMOBIIa€ OMHINA OakTepii.

MoHo- i omiHyKJIeapy BUAUISUIMA 3 KPOBI METOAOM (PpakioHyBaHHS KJIITHH y TPali€HTi MIIbHOCTI
¢ikon-Beporpadiny (p=1,077 r/cm). 'enapunizoBaHy BeHO3HY KpPOB peTeibHO nepemimysanu 3 0,15 M
NaCl y cnisBignomenHi 1:4. Ha 5 mi dikon-Beporpadiny 3Bepxy 00EpeKHO HalapoByBald 2 MJI PO3-
BezeHoi KpoBi. Posmonin MoHo- i moniHykieapiB BigOyBaBcs B mpoleci HeHTpUyryBaHHS YHOPOIOBK
15 xB 3a mBuakocTi 1500 06/xB. KiiTnHM po3aiysimiuck MK pi3HUMH IIapaMy B TaKHK CIOCiO: MK TUias-
MOIO i BepXHIM I1apoM (ikoJi-BeporpadiHy — MOHOILIUTH i TIM(OIMTH, Ha [HI TPOOIPKU — HEUTPODLIH.

®OyHKIIOHAIBHY aKTUBHICTh KJIITHH (aromuTapHo-MakpodarajibHOi CHCTEMH OL[IHIOBAIX 3a 1X IOr-
JIMHAIBHOIO aKTHUBHICTIO Ta KHCHE3aJIC)KHOI0 OAKTEPHUUMIAHICTIO 3arajJbHONPUIHATAMH METOAaMU JOC-
mimkenns [10-13].

Cycrensito Makpodaris (5 x 10° xriTus/Mi) y KyastypansHomy cepemoBuigi (MPIIE) mo 0,2 mi
HAHOCWJIM Ha TOKpuBHI ckenbllsd. Jlo MOIIE nogaBamu cycnensiro narekcy (IlandOko, Pocitickka dene-
pauist) y docdarnomy Oydepi (pH 7,2) (cniBBigHOmEHHS parouuTiB i natekcy crtanoBmio 1:100). Kii-
TUHY KyIbTUBYBaH 3a 37 °C ynpomosx 1 ron y BomoHacHueHii atMocdepi 3 moctiiiamm piBaeM CO, (5 %).
MoHomap KIITHH ABiYi BiIMHBaJIN PO3YMHOM XEHKCA BiJl JIaTEKCy Ta KIITHH, 10 HE MPUKPIIIUCS, i1
peTenbHO BucylryBanu. KimiTuHH (ikcyBanu METaHOIOM MPOTAroM 4 XB, CyIIWIH 1 ¢apOyBanu azyp-
eo3rHOM 3a PomanoBcekuM-I'im3e mipoTsirom 30 xB. Y momi 30py Mikpockorma migpaxoByBamu 100-200
kimituH. @aromurapHy akTuBHICTE M®IIE omintoBanmu 3a daromurapanM gucioMm (PY) — BiZHOCHOIO
KUTBKICTIO KTiTUH (Y %), 1110 TIOTJIMHAIOTH TPaHyJIu JaTeKCy, a TaKoXK 3a GarouutapHuM ingaekcom (PI)
— CepelHBbOI0 KUTBKICTIO YaCTHHOK JAaTEKCy, 3aXOIUICHUX OJHUM (arouuToM (B yM. on). Buznauanm —
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(haromurapuuii pe3eps daromuriB (OP) — pi3HAIIO MK MTOKa3HAKAMU CTUMYJIHLOBAHOTO 1 CIIOHTAHHOTO
HITPOCHHBOTO TETPA30JIi€BOTO TeCTy (yM.ox.) OTpuMaHi AaHi 0OpOOJIEHO CTATUCTUYHO 3 BU3HAUCHHAM
CTYIEHS BipoTiHOCTI 3a MeToAoM CThIOJCHTA.

Pe3yabTaTH mociaigkeHb Ta iX 00roBopeHHsi. Pe3ynbraté mpoBeneHNX AOCIiKEHb IMyHOJIOTIY-
HUX TOKa3HUKIB PE3UCTEHTHOCTI HaBeneHo B Tabmuil 1. Bigomo, mo B HecnenudigHiii pe3uCTEeHTHOCTI
OpraHi3My IPOBIJIHY POJIb BiJlirpae cucTeMa (aroIuTiB, BiJl CTaHy SIKOI 3aJI€KUTh HE TUIBKH eJIiMiHaIlis
1H(MEKIIHHOro areHTy, ajie 1 PO3BUTOK creluivHOl IMyHHOI BiAIOBIIl, 0COOJHMBO B MOYaTKOBHX (hazax
il peanizamii. JloBeZeHO, 1[0 MOHOIIUTH Ta Makpodaru € OCHOBHUMH MPOIYLICHTaMU HAWOIIbII PaHHIX
PETYISATOPHUX MeniaTopiB KIiTHHHOTO imMyHiTeTy — IJI-1 Ta ®HII.

Cnin 3a3nauntH, 110 MOIIE MOXyTh OyTH YyTIHBOIO TECT-CUCTEMOIO JUIS OLIIHIOBAHHS (parouuTap-
HO1 aKTHBHOCTI TIiJ] 9ac AOCTiKCHHS 010JI0T1YHO aKTUBHHUX pedoBuH [10-12].

Tabmuns 1 — [Moka3nukn HecnenudivHoi iMyHOpPe3NCTEeHTHOCTI NMepeneniB

I'pyna oY, % @I, ym.ox. HCT-ctum., % HCT-cnownrt.,% OP, ym.ox.
1-KOHTpOJIbHA 47,0+£2,93 22+0,22 44,5+£4,21 29,2 £1,61 153 +1,73
2- mocmigHa 54,0 £3,12 24 +0,14 50,0 +2,43 31,7+1,14 18,3 +2,14
3-mocnigHa 48,5 +2,54 2,1 +£0,23 56,9 +3,54* 41,0 +1,91%%%* 159 +1,92
4-nocninHa 66,0 £2,63%** 2,2+0,25 53,7+£2,51 36,5 +2,24** 172+£291

Mpumitka: * p<0,05; ** p<0,01, ***p<0,001 MOpiBHIHO 3 KOHTPOJILHOIO IPYIIOO

Brums kyneTypu Lactobacillus casei IMB B-7280 B opranizMi meperesniB Ha MOTJIWHAIBHY 37aT-
HicTb M®IIE BiporiaHmii SK 3a MOKa3HUKOM (haromuTo3y, TaK 3a iHTCHCUBHICTIO (parormuTapHoi GyHKIIIT
MakpodariB. Y pasi BBeJCHHS NpoOiOTHKIB, IPeOIOTHKIB Ta iX KOMIUIEKCY CIIOCTEpPIraji CTUMYIISLII0
MTOTJIMHAILHOI 34aTHOCTI (harOIMUTIB BiTHOCHO KOHTPOJIBHOI IpymH (Tad. 1).

BHeceHi mpenapaTH MalTh IMyHOMOJYJIIOBAJIbHY aKTHBHICTh 00 IHTEHCHBHOCTI ()aroiuTapHOi
¢yHkuii MakpodariB, OTpUMaHUX BiA MepenesniB AocHigHuX rpyi. [lig BIJIMBOM BHECEHHX IMpEMapaTiB
MOTJIMHANIBHA aKTUBHICTh MakpodariB (DY) nepeneniB 2 Ta 3-i goCHiAHMX Tpyn Maja TCHACHLIIO N0
36impmenHs Ha 14,8 ta 3,2 % BigmoBigHO. CTATUCTHYHO JOCTOBIPHUMH OYyJIN 3MIiHH y TIepereniB 4 rpy-
m (p<0,001). BonHowac pi3HHLS MiX MOKa3HUKaMU (arountapHoro inaekcy ¢arouutiB (PI) Oyna He-
JIOCTOBIpHOIO. Pe3ynbpraTté  AOCHiIKeHb (QYHKUIOHAIBHOI aKTHBHOCTI KIITHH  (arouuTapHo-
MakpodaraiabHOI CHCTEMH OIL[IHIOBAJIM 3a KUCHE3AICKHOI 0aKTEPHUIIMIHICTIO: HAMBUIIUMHU OYJIH ITOKa3-
HUKH Y 3 Ta 4-# JOCIITHUX TpyIax.

[loka3uuk ¢arounTapHOrO pe3epBy GarouuTiB OyB OUIBIIMM Yy JOCHIJHHUX IPyIaxX, MAKCUMaIbHOTO
3HaYCHHA BiH HaOyBaB y 2 Ta 4-i qocmimuux rpynax. Ilpemapar Lactobacillus casei IMB B-7280 3mat-
HUH 301bIIYBaTH MOMIMHAIBHY aKTHBHICTH Makpodaris, 10 € BaKJIMBUM YHMHHHUKOM ITiIBUIICHHS 3a-
XMCHUX CUJ OpraHizmy nepeneniB. Takum unHOM, Oaktepii Lactobacillus casei IMB B-7280, mo Hame-
xatb 70 poay Lactobacillus, okpeMo Ta B KOMIUIEKCI 3 MPe0iOTUKAMK B OpPraHi3Mi MeperneiB MmiIBUILY-
10Th (DYHKI[IOHAIbHY aKTHBHICTH (DaroLHUTIB 1 BIUIMBAIOTh Ha TX METa0OIi3M.

MeTo1o MiKpOOIOJIOTIYHUX AOCIIIKEHD OYJI0 BUBUCHHS KUIITKOBOTO MiKpOOiOIIEHO3Y NTHII 32 BUKO-
pHUCTaHHS MPOOIOTHKY, BU3HAYCHHS €()EKTUBHOCTI HOTO 3aCTOCYBaHHS, a TAKOK PO3POOJICHHS 1 yIipoBa-
JDKEHHSI ONTHMAJIBHUX CXEM HOro BUKOPUCTaHHS. AHaji3 pe3yJsbTaTiB JOCIIIXKEHb CTaHy KUIIKOBOTO
MIiKpOOIiOIICHO3Y T0Ka3aB, 10 KIIbKICTh OCHOBHHUX IPEICTABHUKIB 00JiraTHoi Mikpodiopu — 0idino- Ta
nakToOakrepii Oyna y mexax 1,88-2,63 (3MHUBY 3 MOPOXXHBOIO KUIICYHUKY), 4,38-5,47 (B 1 T BmMicTy
KHUIIEYHUKY) Ta 2,93-3,72; 5,62-6,24 logl0 KYO/r BiAmoBigHO. Y KHIIEYHUKY TIEPETICTiB JOCTITHUX
Ipyn BiAOyBaeThCs AOCTOBIPHE 3POCTaHHS KUTBKOCTI KOJIOHIH Oidimodakrepiit — Ha 0,35 logl0 KYO/r
(p<0,01), 0,17 log10 KYO/r (p<0,05), 0,75 log 10 KYO/r (p<0,001) y 2, 3 i 4 rpynax BiamnosigHo. Haii-
OinpILe KiJABKICTH OaKTepiil 3pocTana y KHILIECUYHUKY MEPEeTieiB, SKUM BUIIOIOBAIN MPOOIOTHK Y KOMILIE-
KCi 3 Ipe0iOTHIHOI0 KOMITO3HITI€IO.

Kpim Toro, cioctepiramu TOCTOBIpHE 30UTBITICHHS KITBKOCTI KOJIOHIN Oidinobakrepiii B 1 T BMIiCTy
KHLIEYHHUKY Y AOoCHigHuX rpym nepeneniB — Ha 0,29 log10 KYO/r (p<0,05); 0,21 logl0 KYO/r (p>0,05);
1,09 log10 KYO/r (p<0,001) y 2, 3 ta 4 rpynax BiAIOBITHO.

JlocmimKeHHSAMH JIaKTOOAKTepiii BCTAHOBJICHO JOCTOBIPHE 3pOCTAHHS 3araJIbHOI KUIBKOCTI iX KOJIO-
Hill y KHIIEYHUKY nepeneniB pocuiznux rpyn — Ha 0,59 logl0 KYO/r (p<0,01) (2 rp.), 0,29 logl0
KYO/r (p<0,05) (3 rp.), 0,79 log10 KYO/r (p<0,001) (4 rp.). Y 4 rpymi, sKili BUNIOIOBAJIH NPOOIOTHK B
KOMIUIEKC1 3 TIPeOiOTHYHOI0 KOMITO3HUIII€10, TIO3UTUBHUN e(PeKT OyB HAHO1IBIII BUPAKECHUM.
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JlocmimKkeHHsT KITBKOCTI KOJIOHIH JTakToOakTepiit B 1 T BMICTY KHIIEYHUKY JaJid 3MOTY BCTAaHOBHUTH
JOCTOBIpHE 301JbIIECHHS KUTBKOCTI KOJIOHIM JakTOOaKTepid y AOCHIAHUX TpyHax, SKUM BHIIOIOBAJIH
npoOioTuK, nofasanyu npebioTuku Ta ix kommiekc — Ha 0,46 logl0 KYO/r (p<0,01) (2 rp.), Ha 0,12
log10 KYO/r (p>0,05) (3 rp.), Ha 0,62 log10 KYO/r (p<0,001) (4 Tp.).

JlocsaTHyTHI pe3ynbTaT, BOYEBUIH, CIi BITHECTH MO CHHEPTIYHOTO €(eKTy CHHOIOTHYHHX CKIIas-
HUKIB 100aBOK — MPOOIOTHKY Ta HAssBHOCTI OJITOIYKPiB, TOJOBHUM YHHOM, HU3bKOMOJIEKYJISIPHUX: OJi-
ropyKTO3H, KCHIOOJIIOLYKPIB Ta MEKTUHIB, KOTPI BIAIrParOTh BAXKJIUBY POJIb Y CTAHOBJICHHI €y0i0o3y
Ta BITHOBJICHHI HOpMOdopn kummedHuKy. OTXKe, BUKOPUCTAHHS B CKJIAZi paIliOHIB NTHIII KOPMOBUX
J100aBOK 3 MpO- Ta MPeOiOTHYHUMH BIACTUBOCTSIMU A€ 3MOTY CYTTEBO CTa0iNli3yBaTH KUIBKICHHH Ta
AKICHUH cKJIaJ CMMOIOHTHOI MiKpO(IIOpH KUIIEYHUKY, KOPUTYBATH ii O10JI0T1YHI BIACTUBOCTI Ta MEPCH-
CTCHTHHMH IOTEHLaI.

BucnoBku. Bukopucranss B CKiIa[i pauioHiB OTHLI KOPMOBHX JOOABOK 3 MPO- Ta NPeOiOTHYHUMHU
BJIACTUBOCTSIMU JJO3BOJIIE CYTTEBO CTAOUTI3yBaTH KIIBKICHUH Ta SIKICHUH CKIag cUMOIOHTHOI MiKpod-
JIOpY KHUIICYHUKY, KOPUTYBATH ii Ol0JIOT1YHI BJIACTHBOCTI Ta MEPCUCTCHTHHWMA moTeHIlian. Ilpemapatu
MalOTh IMyHOMOYJIFOBAIbHY aKTHBHICTD II0I0 IHTEHCUBHOCTI (haroluTyBaabHOI (YHKIIT Makpodaris,
OTPUMAHUX BiJ NIepenemiB JOCTiTHUX TPYII.
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BHOCTBIO TI0 OTHOIICHHIO K MHTEHCHUBHOCTH (harolUTHPYIOMeH (YHKIUH Makpogaros, MOTyYSHHBIX OT HEPEIesioB HCCIeI0-
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JIOpBI KHIIEYHUKA, CKOPPEKTUPOBATh €€ OHONOTHYECKIE CBOMCTBA M EPCUCTEHTHBIN MOTEHIHAL.

KiroueBsbie ciioBa: npoOUOTHKH, IPEOHMOTHKH, KIMMYHOMOYJIUPYIOIas aKTUBHOCTb, JlakToOakTepun, 6udunodakrepuy,
nepernena.
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EQEKTUBHICTb BUKOPUCTAHHA NPOTEKTO-AKTUBY
I MAIIEPA3HM Y I'OAIBJI MOJIOJHAKY CBUHEHN

BuBueno BIMB 3rofioByBaHHS Npo6ioTHKY IIpoTekTo-akTHB Ta (hepMEHTHOrO IpemnapaTy Marepasa Ha IpOIyKTHBHI MO-
Ka3HHUKH, [ePETPABHICTh i eKOHOMIYHY e()eKTHBHICTh BUKOPUCTAHHS JaHUX I00ABOK y TOAIBII MOJIOAHSKY CBUHEH. Beranos-
JICHO, 1110 BUKOPHUCTaHHS NPOTEKTO-aKTHBY B KOMILIEKCI 3 Malepa3olo CHpHsE MiJBUILECHHIO IPOJYKTHBHOCTI CBUHEH, IIepeTpa-
BHOCTI NMOXXMBHHUX PEUOBMH palioHy Ta 3abe3redye BHCOKY €KOHOMiuHY e(eKTHBHICTh. Haiikpamii pe3yibraTd OTpUMaHO y
TBapuH 3-1 TOCHIAHOI IPYIH, SKUM 3rOJ0BYBaJIH MPOTEKTO-aKTUB y KijibkocTi 3 T Ha 1 kr kopMmy 3 1-i 1obu fociigy, a Marepa-
3y 3 po3paxyHKky 0,5 kr Ha 1 T KopMmy 3 61-i 100U nocmixy Ta ynpomosxk 120 mi6.

KurodoBi cioBa: MoJoMHSK CBUHEH, parioH, kopMocymim, mpobioTuk [IpoTekro-akTuB, pepMeHTHHH npenapar Mamnepa-
3a, IIePEeTPaBHICTh, PEHTA0CIBHICTb.

IMocranoBka mpodsaemu. OcoOiuBe Micue y BHpIIICHHI MpoOJieMH 3pOCTaHHA €(EeKTHBHOCTI
CBHMHAPCTBA HAJCKHUTDH IMOIIIIICHHIO CIIOKWBAHHS 1 MIABUIICHHIO €()EKTUBHOCTI BUKOPHCTAHHS KOP-
MiB, OCKIJIbBKM OCHOBHY YacTHHY BUPOOHHYHMX BHIATKiB y CBHHAPCTBI CTAHOBUTH BapTiCTh KOPMIB —
60-65 % [3].

AHaJti3 OCTaHHIX J0CHiTKeHb i myOJikanii. CTpuMyBaIbHIM (DaKTOPOM IJISl IIUPOKOTO 3aCTOCY-
BaHHS Y TOMIBJII MOHOTACTPHYHUX TBAPWH JCIICBUX KOPMIB BJIIACHOTO BUPOOHUIITBA € HASBHICTh y HUX
BEJIMKOI KiIBKOCTI crienn(iuHuX BYTJIeBOAiB. MOHOraCTpryHi TBapUHHU MPAKTUYHO HE MOXYTb PYHHY-
BaTH MDKKJIITHHHI CTIHKHM 3€PHOBHUX KOMIIOHEHTIB Yepe3 BIICYTHICTh B 1X OpraHi3mi BiAmoBimHuX dep-
MeHTiB. HekpoxMaymcTi mosticaxapuin «3aKpHUBalOTh» MOKUBHI peYOBUHH (OLTOK, KpOXMallb), 1 HE J0-
MyCKalOTh BOJIOTY, sIKa Oepe yyacTb y mpolecax TpaBJIeHHs, TOMY MTOKUBHI PEYOBHHU BUBOISATHCA 3 Op-
raHi3My B HE3aCBOEHOMY BUIIIAI [2, 6].

[TopymeHHs KUTBKICHOTO 1 IKICHOTO CKJIaly YMOBHO-TIATOTEHHOI 1 CHUMO10THIHOT MiKpoQI0pH TIpH3-
BOJMTH J0 AUCOAKTEPiO3y i, K HACHIIOK, /IO Jiapei i 3HMKECHHS 3aCBOEHHS TTOKUBHUX PEUOBHH [1].

BcranosieHo, mo HopMasibHa MiKpoguiopa Bilirpae BaXIMBY poOJib Y 3aXHCTI OpraHi3my Bia maTo-
TCHHHUX MIKPOOiB, 3HIWKYE JiF0 TOKCHYHUX PEYOBHH, BIUIMBAE HA (POPMYBAHHS IPUPOIHOT PE3UCTCHTHOC-
Ti OpraHi3My, peryiroe oOMiH pEYOBHH, BiTaMIHHAN OaJlaHC, KAIITKOBE TPABJICHHS, CTUMYJIIOE IMyHOTe-
HE3 1 IpOAYKyBaHHS HU3KM O10JIOT1YHO aKTHBHUX pe4oBHH. HopmanbHa Mikpodiopa KHIIEUYHHKY TBa-
PHH — 1€ CYKYITHICTh KOPUCHUX MIKPOOPTaHI3MIB, SKi 3aCEIISIOTh MUTYHKOBO-KUAIITKOBHHA TPAKT 1 € OCHO-
BHUM YMHHHUKOM, 1[0 BIUIMBA€E Ha oro (iziosoriunuii cran [4,5].

OpHi€l0 3 HOBUX KOPMOBHX A00aBOK MiKpOOiOJIOTiYHOTO MOXOIKEHHA € MpoOioTuk IIporexTo-
aKTHB — IperapaT Ha OCHOBI JKMBHUX MOJIOUHOKUCIHX Oaktepit Lactobacillus delbrueckii sp. bulgaricus
1 6ioOTIYHO aKTHBHUX peuoBHH. KopMoBa qo0aBka Marepasa MICTHTh Y CBOEMY CKJIaJli MEKTaTTpaH-
ceniMiHazy 1 KCmiranasy. Mariepas3a KOMIICHCY€E BiICYTHICTh B OpraHi3Mi TBapuH (pepMEHTIB, sIKi 31aTHI
TipoMi3yBaTH POCIMHHI HEKPOXMANbHI MONicaxapuay (MPOTONEKTHH, JITHIH, TeMilleNoN031, TII0KaH,
MIEHTO3aHN), PO3IIEIUTIOE MUKKIITHHHY CTPYKTYPY POCITHHHOI CHPOBHHH.

MeTo10 TOCTIKEHb 0yJI0 BUBYUTH BIUIUB 3T0J0BYBaHHS MP0o0ioTHKY [IpOTEKTO-aKTHB B KOMILIEKCI
3 (epMEHTHUM IpenapaToM Marepasa Ha MPOAYKTHBHICTb, MEPETPABHICTh Ta €KOHOMIUHY €(EKTHB-
HICTb iX BUKOPUCTAHHS Y TOiBIII MOJIOAHSAKY CBUHEH.

Marepiaj i MeTOAUKH AOCTiTKeHb. [[0CTiKSHHS MPOBOAMIN HA MOJIOTHSIKY CBHHEH BelnKoi Oi-
n0i moponu B ymoBax cBuHopepmu TOB «Mamxepik Arpoc» Bonomapcekoro p-Hy KuiBcbkoi o0macTi.
Jnst mpoBeeHHs JocHiay Oyno copMOBaHO 3a IPUHLIMIIOM aHAJIOTIB I’ ATh Ipyn cBuHEH mo 10 romis y
KOXHIN — 5 kabaH4uuKiB 1 5 cBuHOK. Jlocix TpuBaB 195 qHIB 1 CKIIagaBCs 3 IBOX MEPiOMiB: 3pIBHAILHOTO
— 15 7116 Ta ocHoBHOTO — 180 Ai0.

JocnigHuM TBapuWHaM YCiX TpyH 3ro0BYBalM OAHAKOBHH pallioH y BHUIVIALL CyXOi KOPMOCYMIIi,
SIKAW BKIJTFOYAB TIIICHUITIO, TIMIHB, MAaKyXy €O, MaKyXy COHSIITHHKA, KpEeHITy, BiTaMiHHO-MiHEpaILHUH
KOHIIeHTpaT «bioTan» 1 CiJIb.

© Yepusascskmuii 0.0., badenko C.I1., Criomunncbkuii M.M., 2013.

57



TexHOAOTIS BUPOOHHUIITBA 1 TepepoOKH IpoAykuil TBapunHMIrTea, 2013. Bumyck 10 (105)

IIpoTekTo-aKTHB Ta Malepa3y BBOIWUIN 10 CYMIIIi KOHITKOPMIB IIJISIXOM 0araToCTyIiHYacTOTO 3Mi-
IIYBaHHS 3 KOMIIOHEHTaMH OCHOBHOT'O pamioHy. ['OiBis migAocHiAHUX CBUHEH Oyna rpyrnoBOIO ABidi
Ha 700y i3 MOJeHHUM OOMIKOM 3’ iieHuX KopMiB. KopuryBaHHs pamioHy 3a KilbKICTIO 3aJaHOTO KOpPMY
3MIHCHIOBANIN TIEPIOAWYHO 3 YpaxyBaHHSIM 3MiHH JKMBOI MacH 1 MOIgaHHS MopocsiTaMu KopMis. Harmy-
BaHHS BOJIOIO IIPOBOMIIOCS 13 COCKOBHX IOIIOK. YMOBH YTPUMAaHHS CBUHEH OyJW 1ICHTUIHUMH (TPY-
namu 1o 10 roJiB y cTaHKy). 3Ba)KyBaHHS TBAPUH BUKOHYBAJIM iHUBIyalbHO OJIMH pa3 Ha MiCSIIb.

ITopocsTam KOHTPOJIEHOI TPYITH 3TrOIOBYBAIM OCHOBHHUH pallioH, a TBapuHaM 2, 3, 4 ta 5-i gocmin-
HUX TPYII I0JaBajIM J0 paliioHy MpoOiOTHK 3 PO3paxyHKy 3 T Ha 1 Kr kopMy, a Juist opocar 3, 4 ta 5-
TPyH JIO pallioHy AOJaTKOBO BBOJMIN (PepMEHTHUIA mpemapaT Marepasa 3 po3paxyHky 0,5 kr Ha 1 T ko-
pMy. Mariepa3y mo4rHaIM 3roJIOBYyBaTH MOPOCATaM S-1 MOCHigHOI Tpynu Ha 1-y moOy mocmimy i1 ympo-
noBx 180 mi6, mopocsitam 4-1 rpymu — Ha 31-y (150 xi6), mopocsaram 3-1 rpynu — Ha 61-y 100y mocimay
ynponxorx 120 xi0. [1ig yac mpoBeAeHHS TOCIiAy BUKOHYBAJIM KOHTPOJIbHE 3Ba)KyBaHHS CBHHEH Ta 00-
JIK KUTBKOCTI CITO’KUTOTO HUMH KOPMY.

Pe3yabTaTu nociaigkeHb Ta iX o0ropopeHHs. Ilicas 3piBHSUIBHOTO TIEPIOMy CEPEmHS >KMBa Maca
MiIIOCTiTHUX cBHHEH (Tadi. 1) icroTHO He BimpizHsack (11,3—11,6 k) 1 Oyna Maibke 0THAKOBOIO.

VY 3akmouHUE Micsab qocaiay (Bik 225 ni6) TBapunu 3, 4 Ta 5-i JOCHIAHUX TPYI, SIKUM JI0 CYXOi KO-
PMOCYMIIII JOIaBaIi MPOTEKTO-aKTHUB Y KOMIUIEKCI 3 Malepa3olo, 3a JKHBOIO MACOI0 MepPeBaKAIH CBU-
Hell KOHTPOJIbHOI rpymnH Biamosimao Ha 11,9; 10,4 ta 9,1 %, abo wva 12,7; 11,1 1 9,7 xr. Ilinnocaigni
TBapUHM 2-i TPYIH, SKUM JIOJIaBajy JIO PallioHy MPOTEKTO-aKTHB 0e3 Malepasy mepeBakaid KOHTPOJIb
3a J)KMBOIO Macoro Ha 5,1 %, abo 5,4 xr. 3a ocHoBHMIA nepion pocminy (180 ni0) mist ogepxkanHs 1 xr
MIPUPOCTY KUBOT MACH MiIOCTITHIMH TBapUHAMHU B CepeTHHOMY Oyi0 BukopucTano 3,44-3,91 k.ox.

Tabmmurst 1 — /Ilunamika ;KMBOT MacH MiTOCTiTHUX CBUHEI, kT, X iS} (n=10)

S I'pyna

Bix, 1i6 la 2-a 3.5 4a 5-a
46 11,6£0,10 11,4+0,09 11,3+0,09 11,4+0,10 11,5+0,09
76 17,00,16 1740,19 16,9021 16,9+0,23 17,5402
106 28,0+0,76 28.,8+0,54 28,6+0,38 29,1%0,57 30,4+0,69*
136 43,8+0,89 45,9+0,73 46,6+1,11 47.4+1,10% 48,4+1,35%
166 62,0+1,22 65,3+1,06 67,9+1,30 68,3+1 49%* 69,1=1,827%*
196 83,9+1,42 88.3+1,3 93 541,71%%% 93+1,49%%% 92,9+2,19%%
225 106,5+2,22 111,9+1,74 119,2+1 98 %%+ 117,6£2,06% 116,242,337+

IMpumirtka: Tyt i gani * — p<0,05; ** — p<0,01; *** — p<0,001 HOPiBHAHO 3 KOHTPOJIHHOIO TPYIIOLO.

V cBuHel 2-1 TOCTITHOI TPYIH, IKUM 3TOJIOBYBAIH 3 CyX0I0 KOPMOBOIO CYMIIIIIIO MTPOTEKTO-aKTHB
yoponorx 120 mi0, 3aTpaTet KOpMY Ha OIWHUITIO TIPOAYKITi cTaHOBWIHN 3,69 K.0., 1110 Ha 5,6 % MeHIIe
BiJl TOKa3HUKIB KOHTPOJIBHOI Ipynu. Y TBapwHU 3, 4 Ta 5-i JOCTHIAHUX TPYII, SKUM JI0 KOPMOCYMIIII JT0-
JlaBaJIM MPOTEKTO-aKTUB 3 IepIIoi 100U gociiay yrnpoaosxk 120 mi0, a mariepasy — BiamoBigHo i3 61, 31
ta 1-1 ynpomorx 120, 150 ta 180 ai6 ocHOBHOTO TepioAy DOCIiTy, 3aTpaTH KOpMy OYJIH, BiATIOBiIHO,
3,44; 3,50 1 3,54 xopM. of., o Ha 12,0; 10,5 T2 9,5 % MeHIIE Bij KOHTPOJIO.

IToka3HuKH MTEpeTPaBHOCTI MOXUBHUX PEYOBHH PAIliOHY HABEICHO B TAOIUII 2.

Tabmus 2 — [epeTpaBHiCTH MOKUBHUX Pe4OBHH, %

['pyna
ITokasHuk KoHTpOTbHa | JIOCITiIHA
2 3 4 5
OpraHiyHa pe4oBHHA 83,0+0,13 83,8+0,49 85,1+0,28* 84,1+0,30* 84,1+0,38
Cupwii nporein 79,6+0,49 81,3+0,62 82,9+0,61%* 81,8+0,50* 81,7+0,63
Cupwii xxup 64,0227 64,3+3,04 64,4+3,25 65,9+2.29 63,9+3,03
Cupa KIITKOBHHA 38,3+1,40 41,5+0,88 45,5+1,06* 43,441,03* 42,8+1,20
BEP 90,3+0,28 90,7+0,37 91,7+0,24* 90,9+0,28 90,8+0,19

AmHani3 pe3yabTaTiB 0anaHcoBOrO AOCTiAY MOKa3aB, IO 3rOAO0BYBaHHS MOJOIHSKY CBUHEH MPOOIOTHKY
IpoTexTo-akTHBY B KOMIUIEKCI 3 (hepMEHTHHM IpenapaTtoM Mariepasa CIipHsie ITiIBUIICHHIO TIePEeTPaBHOCTI
YCIX MMOKUBHUX PEYOBHH. TBApHHM MOCTIMHUX TPYI Majy BHUIII TIOKA3HHUKH IEPETPABHOCTI OPraHidHOI pe-
yoBuHU: 2-i rpymn — Ha 0,8 %; 3-1 — 2,1 % (P<0,05); 4-1 — 1,1 % (P<0,05) i 5-i — Ha 1,1 % BiTHOCHO KOHTPOTIO.
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HaiiBuia meperpaBHiCTh Opra”igHoi pedoBuHH, a came 85,1 % (P<0,05), Oyna y cBuneit 3-i gocmigHoi
TPyIH, SIKAM 3TOIOBYBaTH Marlepasy modamn 3 61-i qoou mocmimgy. IlepeTpaBHicTh cHporo mpoTeiny Oyia
BUINOO y TBapHH 2-1 rpymu Ha 1,7 %, 3-1 — 3,3 % (P<0,05), 4-1 — 2,2 % (P<0,05) Ta 5-1 — Ha 2,1 % Biamosia-
HO. CyTT€BUX BIMIHHOCTEH 3a MEPETPaBHICTIO CHPOTO >KUPY y TBapwH 1, 2, 3 Ta 5-1 Tpyn HE BiIMIYaIH.
[NeperpaBHicTh CHPOT KIITKOBUHH y CBUHEH 2, 3, 4 Ta 5-1 AOCTITHUX TPYII ITiABUIIMIACH BiIIOBITHO Ha 3,2;
7,2 % (P<0,05), 5,1 % (P<0,05) Ta 4,5 % mOpIBHIHO 3 KOHTPOJIEM.

VY pe3ynbTaTi BUpOOHHYOI IEPEBipPKU BCTAHOBJICHO, 1110 J0JATKOBE BBEACHHS JIO PAIliOHY MOJOHS-
Ky CBHHEH Ha BIATOMIBII MPOTEKTO-aKTHBY B KOMIUICKCI 3 Malepaszoro yIpoaOBK YChOTO MEPIoay daJio
3MOTY 30UTHIIINTH BAJIOBUI MPUPICT )KUBOI MacHu TBapuH Ha 6,46 1T MOPIBHSIHO 3 KOHTPOJIEM 3a OJTHAKO-
BOro piBHs X roxismi. Pi3sHuIs monsirana juiie B TOMy, IO 10 KOMOIKOpMY CBHHEH JOCHTIJHOI TpynH
J0JIaBaJIM MMPOTEKTO-aKTUB 3 IMepIoi 00u BHpOOHUYOI ampoOallii, a Malepasy 10 pallioOHy J0Jald Ha
61-y n0o0y. Pe3ynpTatn o0UmCIeHHS €KOHOMIUHOI e(h)eKTUBHOCTI 3aCTOCYBAaHHS 3a3HAYCHUX BHIIE TpeE-
rapaTiB HaBeJeHO y TabmuIIi 3.

Tabmuns 3 — EkoHomiuHa e)eKTHBHICTH 32CTOCYBAaHHS 100aBOK

I'pyna
IToxasHuk -
KOHTpOJIbHA JIOCIIiTHA

Burpati kopMiB, 11 295,7 299,3
Butpatu 106aBOK: MPOTEKTO-aKTHB, KT - 66,5

Marepasa, Kr - 9,75
BapricTs BUKOpHUCTaHHX 100aBOK, TPH - 6100
BapricTh BUKOPHCTAHHX KOPMIB, TPH 65054 71946
BapricTh 10aTKOBOTO IPHPOCTY, I'PH - 10815
3aranpHi BUTPATH, TPH 101934 108826
Yuctuii npudyTOK, TpH 38858 42781
Peanizaniitaa mina 1 11 )uBO1 MacH, TpH 1674,1 1674,1
BayioBmii npupicT )KHBOT MacH, 11 84,1 90,56
BapricTs BaJIOBOrO IPHPOCTY, TPH 140792 151607
ITpubyTok Ha 1 rou. 3a nepion, rpH - 39,23
ExoHoMiuyHuit edekt Ha | rpH 3aTpart, IpH — 1,57
PenrabenbHicT, % 38,2 394

MomnonHSK CBHHEH, SIKUM 3TOJJOBYBAJIH MPOTEKTO-aKTHB Y KOMIUIEKCI 3 Malepas3oro, MepeBakaB 3a
cepeIHbOJ000BUMH TIPUPOCTaMU KOHTPOJBHUX aHajoriB Ha 53,9 r Ha romoBy 3a mo0y. omaTkoBuit
mpupicT 1 roi. 3a 120 mi6 3romoByBaHHS KOPMOBHX J00aBOK cTaHOBUB 6,46 Kr. BapTicTh 107aTKOBOTO
npupocty cranoBuia 108,15 rpH.

Exonomiunmii eekT Ha 1 TpH 10IATKOBO BKJIAJCHUX 3aTpaT ckianae 1,57 rpH. YBeOeHHS A0 CKIamy
paIioHy MOJIOAHSKY CBHHEHW IOCTIAHOI TPyHH MPOTEKTO-aKTUBY Yy KOMILIEKCI 3 Malepa3oro CIIPHIIO
onepxanHio 39,23 rpH 4ucTOro NpUOYTKY HA TOJIOBY 3a MEPioJ BUPOLTYBaHHS.

BucHoBkH. 1. YBeneHHS NPOTEKTO-aKTHBY Yy TOETHAHHI 3 MaIlepa3or0 Jaji0 3MOTY 30UIBIIUTH
JKUBY Macy cBUHEH 3, 4 Ta 5-1 mOCHiAHMUX TPYI Hicjs 3aKiHUYeHHs mpociiay Ha 12,7, 11,1 19,7 kr abo
11,9, 10,4 T2 9,1 %.

2. Jlo3a mpoTeKT0-aKTUBY B KiJibKocTi 1,5 r Ha 10 kr »kuBoi MacH, a00 3 r Ha 1 Kr KOpMy 3 TepIIIOl
nobu Jgocmigy Ta Manepasu 3 po3paxyHky 0,5 r Ha 1 kr kopmy 3 61-i 1o6u mochigy 3yMOBIIOE 30ib-
LICHHS IEPEeTPaBHOCTI OPraHiyHoOl PEYOBHHH, CUPOTO MPOTeiHy, cupoi kiiTkoBuHu Ta BEP y TBapun 3-i
nociiaaoi rpymm Ha 2,1, 3,3, 7,2 ta 1,4 % BignoBigHO.

3. BupoOHHYOI0 TepeBipKOI0 BCTAHOBIIEHO, IO YBEAEHHS 0 CKIIQAY PALliOHy MOJIOTHSKY CBHUHEH
MPOTEKTO-aKTHBY y 11031 1,5 T Ha 10 kT knBoi MacH, (3 T Ha 1 Kr KOpMy) 1 Mariepasu 3 po3paxyHky 0,5 Kr
Ha 1 T cyx0i KOPMOBOI CyMillli CIIPUSIIO MiABHUIEHHIO PiBHS PeHTa0ENbHOCTI BUPOOHUITBA CBUHUHH 13
38,2 10 39,4 %.
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¢ eKTUBHOCTH UCNOJIb30BAHUS NPOTEKTO-AKTHBA M Mallepa3bl B KOPMJIEHUH MOJIOAHAKA CBUHEMH

A.A. Yepusasckuii, C.II. badenko, M.H. Ciomunnckmii

WzyueHo BiausHUE CKapMITUBaHUs poduoTnka [IpoTekTo-akTHB U pepMeHTHOTrO mpenapata Marepasa Ha MPOAYKTHBHEIC
MOKA3aTeNH, MePEeBAPUMOCTh H IKOHOMUYCCKYIO 3()(HEKTHBHOCTh MX HCIIOJIL30BAHUS B KOPMIICHHU MOJIOJHSIKA CBHHEH. YcTa-
HOBJICHO, YTO CKapMJIMBAaHHE MOJIOJHSAKY CBHUHEH MPOTEKTO-aKTHBAa B KOMIUICKCE C Malepa3oil CocOOCTBYET MOBBILICHHIO
MPOJYKTUBHOCTH HMBOTHBIX, NICPEBAPUMOCTH TMHUTATEIBHBIX BEIIECTB U 00CCIICUYNBACT BBICOKYIO 3KOHOMHUYECCKYIO 3(h(HEKTHB-
HOCTb OTKOpMa. Hawiyuniue pe3ynbTaThl MOJYYEHbI y KUBOTHBIX 3-H MCCIIENOBATENBCKOW TPYIIbI, KOTOPBIM CKapMIIMBAIH
MPOTEKTO-aKTUB B KoJMuecTBe 3 I Ha 1 Kr kopma ¢ 1-ro aHA ombITa, a Mauepasy u3 pacuera 0,5 kr Ha 1 T kopma ¢ 61-ro nus
OIBITa U B TeueHue 120 qHei.

KiroueBbie c10Ba: MOJOJHSK CBHHEH, pallMOHBI, KOpMOCMech, MpoOuotuk IIporekro-akTB, (GepMEHTHBIN mHpemnapar
Marepasa, mepeBapuMOCTh, PEHTA0CITHHOCTb.
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BU3HAYEHHS TIPEACTABHUKIB SALMONELLA SPP.
METOAOM IIJIP Y PEAJIBHOMY YACI

Po3pobieHo TecT-cucteMy A Bu3HaueHHs Oaktepiit poay Salmonella MeromoMm mosiMepasHoOi JTaHIIOroBol peakuii B pe-
xuMi peanpaoro yacy (Real-Time PCR). Cucrema ymoxiuBioe ineHTudikariro npencraBuukiB Salmonella spp. y xapuoBux
HPOJYKTaX Ta MPOJOBOJIbYIN cHpoBHHi. [{iarHOCTHKYM aJanTOBaHO JJisl TPOBEACHHS aHANIi3IB Ha MPUIaJax HaOIIbII BiJOMHX
Bupo6uukiB (BioRad, Applied Biosystems, Corbett Research, Cunron, JJHK-texnonorus) i Moxxe OyTH pEeKOMEHIOBaHO [0
3aCTOCYBaHHs y 1aOOpaTOpHIiH AlarHOCTHII.

Kuarouosi cioBa: Salmonella spp., ITJIP y peansHOMYy "gaci, XapuoBi IIPOAYKTH 1 IIPOAOBOJIbYA CHPOBHHA.

ITocTanoBka mpo6yaemu. Huni emigemiosorigaa 6e3meka XapuoBUX MPOAYKTIB SK TBAPUHHOTO, TaK
1 pPOCJIMHHOTO TTOXO/[KEHHS BH3HAYAETHCS TIEPEIyCiM 3a MIKpOOi1OJIOTIYHUMY TTOKa3HUKaMH. Lle 1 He mu-
BHO, OCKIUJIbKHM 3-TIOMIXK YCiX areHTiB, IO CIIPUYUHSIOTH Xap4yoBi OTpy€EHHs y monel, 70 % npumanae Ha
nmaToreHHi 6akrepii. OcoOnuBy HEOE3NMEeKy CTAaHOBIATH TaKi MIKpOOPTaHI3MHU SK CalbMOHENH, CTPEITO-
KOKH, cTa(iJIOKOKHU Ta iH., 5IKi, PO3MHOKYIOUHCH 1 HAKOIIMYYIOUHCh Y XapUOBUX MPOAYKTaX, HE MPU3BO-
JIATH 10 3MIHH iX OPraHOJENTUYHHX BIacTUBOCTEH [1, 2].

AHami3 oCTaHHIX HocaimxkeHb i myOsaikamiii. /[o HaiiOiTEI HEOE3MEYHUX MIMPOKO PO3IMOBCIO-
JOKCHUX KUIIKOBUX 1H(EKIIIH JIOJUHU Ta CITbCHKOTOCIOAAPCHKUX TBAPUH HAJEKUThH CATbLMOHEIHO3.
VY JI0QUHU CaIbMOHENHO3 MPOSBISETHCS y BUTIAII XapYOBUX TOKCUKOIH(MEKIIH, SKi XapakTepH3y-
IOTBCSl 3HAYHUM MOJIMOP(}I3MOM KIIHIYHOTO Tepediry 3 MEepeBaXHUM YPaKCHHSM IUTYHKOBO-
KHUIITIKOBOTO TPAKTy 1 Pi3HUM CTYIEHEM BHUPAXECHOCTI CHMIITOMIB 3arajJibHOi iHTOKCHKAIIiI Ta 3HEBOJ-
HeHHs1. OCHOBHUMH JKepesiaMu Ta (akTopaMH IepenaBaHHs 30yIHHKa € 3a0pyIHEHI Xap4yoBi IPOIy-
KTH, CUpOBHHA Ta Boza [3].

CanbMOHENb03 CPUUYHMHSIOTH OakTepii poxy caibMoHena (Salmonella spp.). 3rimHO 13 Cy4acHOIO KJIacH-
(ikarriero, ocHoBaHoro Ha aHanizi JAHK, pin Salmonella nanexuts no pomunu Enterobacteriaceae, npeacra-
BICHUI JaBoMa Bumamu (S.enterica i S.bongori), miictboMa minBumamu (enterica, salamae, arizonae,
diarizonae, houtenae 1 indica) 1 HapaxoBye Oinbi Hixk 2500 cepotumiB. [HdekmiliHa 1032 canbMOHeN, 3a pi3-
HAMH JaHAMH, MOXke cTaHoBuTH Big 10 10 10° KONOHIETBIPHIX OMHIIb Ta 3aJICKHTH IEPELYCIM Bl 0C00-
JUBOCTEH OpraHi3My rocriomaps (IMyHITET, CTaH ILTYHKOBO-KHIITKOBOTO TPAKTY, BIK), CIIOCOOY BBEICHHS
MaTorexHy, HOro cepoTuIly Ta (i3ioJoriuHoro crarycy 6akrepii [4—6].

© O6aan P.B., 2013.
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CaIbMOHEB03 3AIMIIAETHCS OIHIEI 3 HAWITOIIUPEHIMIUX (GOPM 3aXBOPIOBAHb Y CBITi, SIKI MTOB'sI3aH1
3 BKMBaHHSAM XapuoBHX NPOAYyKTiB. 3rigHo 3 iHdopmauieto BOO3, y cBiTi mopiyHo peecTpyioTs a0 1,3
MJIpZ BUTIAJIKIB CAJIbBMOHENBO3Y, MPH LBOMY JUHAMiKa 3aXBOPIOBAHOCTI HACENEHHS Ma€ TEHIACHILIIO 1O
3pOoCTaHHA. 3a BiACYTHOCTI €(EKTHBHOTO JIIKYBaHHS CAJIbMOHEIH03y YACTOTa JICTATHHUX BHUMAMKIB Y
monel ctaHoBUTE Bif 1-3 1o 1015 %. OcTtanHiM 9acoM HaOyJIW MOMIUPEHHS CEPOTHUITH CATBMOHET, 1110
BUPI3HSIOTHCS. PE3UCTEHTHICTIO O 06araThOX Cy4acHUX MOIINPEHUX aHTUOIOTHKIB 1 Ae31H(IKYIOUNX 3a-
c00iB, a TAKOX TiABUIICHOIO TEPMOCTIHKICTIO [7, 8].

Y CHIA canbMOHENH03 CTAaHOBHUTH Maiike 9 % ycix xapuyoBux iHdekii. [llopiuHo e 3axBoproBaH-
Hs peecTpyroTh y 1,4 miH MemkanuiB CHIA, a maTtepianbHi BUTpaTH, MOB'sI3aHi 3 Oro HacCHigKaMH Ta
npodilakTUKOI0, OLiHIOTE Y 1-2,3 Mupa nonapiB Ha pik. ¥ 2006-2009 pp. y kpainax €C 3apeectpo-
BaHO JIOCTOBIpHE 30UTBIIICHHS YHCiIa BUITAAKIB BUSBICHHS canbMoHeN y m'saci mrumi. Y Pocii B 2010 p.
PocniorpeOHan30p nmocunuB MikpoOioJOTYHIH KOHTPOJIb TBAPUHHULBKOI pOAyKLii uepes i moTeHLii-
He 3a0pynHeHHs canbMoHenamu [4]. B VkpaiHi BUMagKu caabMOHENBO3Y PEECTPYIOTh Maike Ha BCiX
aaMiHICTpaTHBHUX TepuTOpisaxX. 3a maammu MO3 Ykpainu, HAWBHUIII PiBHI 3aXBOPIOBAHOCTI HA CaIbMO-
HETTHO3W 3 TEHACHINEIO JO 3POCTAHHS PEECTPYIOTh y XapKiBChKiH, 3amopi3pKii, JIHIIPONETPOBCHKIH,
Yepnirisepkiit oonactsx, AP Kpum ta B micti KuiB. 3aransHuii mokazHUK 3aXBOPIOBAHOCTI MO KpaiHi y
2011 p. cranoBuB Oinpir sk 15 Ha 100 Trc. Hacemenus [12].

CydJacHa AiarHOCTHKA CAJIbMOHENH03y 0a3yeThes Ha OAKTEPIOJOTIYHUX, CEPOJIOTIYHUX Ta MOJIEKY-
JSIPHO-TEHETUYHUX MeToAax aHamizy [9]. TpaguuiliHi MeToau AeTeKuii caJbMOHEN, OCHOBaHI Ha KyJIb-
TUBYBaHHI B IMO)KMBHUX CEPEIOBHILAX, MAIOTh BUCOKY UyTJHUBICTH 1 CENIEKTHUBHICTh, aje€ BOAHOYAC JO-
CUTh TPYIOMICTKI 1 3aiiMaroTh OaraTo Jacy. B ocTaHHI pOKH IIHPOKOTO MOMTHPEHHSI B TIPAKTHUII J1abopa-
TOPHOI J1arHOCTUKH HAOYyJM HOBI €KCIIPEC-METOAM Ha OCHOBI TMoJliMepa3Hoi JaHmorosoi peakmii (ITJIP,
PCR). Meron I1JIP BusiBUBCS MOCHTH €(DEKTHBHHUM IIiJ{ Yac JiarHOCTHUKU MIKpOOPTraHi3MiB, sSKi BaXKKO
KYJIbTUBYIOTHCS y JIAOOPAaTOPHUX YMOBAax, BHYTPINTHLOKIITUHHUX IMAPa3UTiB, aTUIIIYHUX (POpM Ta MiK-
pooprasi3MiB, 3JaTHUX 10 JOBTOTPHUBAJIOl MEPCHUCTEHINI B opraHi3mi rocrmogaps. OcTtaHHI po3poOKu B
rany3si [IJIP-texnonoriii, 3okpema [1JIP y peansnomy uaci (ITJIP-PY, Real-Time PCR) marote Moxiu-
BICTh 3HAYHO MPUCKOPUTH Yac aHaji3y, 3MEHIIMTH HOro cobiBapTiCTh Ta TPYIOMICTKICTb, 1, 3aBASKH
HOTO BUCOKIH YyTIMBOCTI Ta BUOIPKOBOCTI, 3a0€3MEUNTH BUHATKOBICTh BU3HAUCHHS NAaTOTEHY B Xap4o-
BUX MIPOAYKTaxX, CAPOBHHI Ta KopMmax [4, 10].

VY 3B'A3Ky 3 MM MeTO0I0 poOoTH Oyno po3po0ieHHs Ta anpodamis BITYM3HSIHOTO A1arHOCTUKYMY Ha
ocHoBi Metomy I1JIP-PYU mns BussnenHs ta inentudikamii Salmonella spp. y Xap4oBHX MPOIYKTax Ta
MIPOIOBOJIBYIY CHPOBHHI POCIIMHHOTO 1 TBAPUHHOTO TTOXOHKCHHS.

Marepiaan i MmeToau nociaigxenb. Marepianom ans BumineHHs Oaxrepiansaoi JHK ciyrysamu
THIIOBI TITamMu pofiiB Salmonella, Listeria, Shigella ta Escherichia, a TakoX Xap4oBi IPOIYKTH, B STKAX
OyJ0 MATBEPHKEHO HASBHICTE Salmonella spp. MikpoOionoridHIMEI MeToIaMu aHamizy. [3omsmiro JJHK
MPOBOJMIIN 32 BUKOPHCTaHHS METOAY TEMIEpPaTypHOTO Ji3UCy 3 HACTYIIHUM JOO4YMIIeHH:IM Ha Silica-
Spin xomonkax. KonnenTpartito Ta sikicte BuauieHoi JJHK ominroBanu meromom criekTpodoToMeTpii 3a
JIOBXKUHHM XBUIl A=260 um [11].

[IJIP-ammmidikamiro y pexuMi peajbHOTO uacy HpoBOAMIM 3a pomomoror mnpuinaxy CFEFX96
(BioRad, CIIA). Peakniina cymimr 06’emom 20 mxa mictina 2 mxa JJHK, 10 MM Tpic-HCI (pH 8,3),
50 MM KCl, 2,5 MM MgCl,, 0,2 MM gHT® cymim, 10 nkM koxHOro 3 mpaiMepis, 5 kM 30HAY Ta
1 on. Tag-momimepasu (Fermentas, JIuta). TemnepaTypHHii pexXuM CKJIaJaBcs 3 MOYAaTKOBOI IeHATypa-
uii BupoaoBx 3 xB 3a 94 °C ta HacTynHux 45 nukiiB: neHarypaii — 20 c 3a 95 °C, Binnany npaiimepis —
60 ¢ 3a 63 °C Ta cunTe3y — 30 ¢ 3a 72 °C. OayopecIieHTHHIA CUTHAT BUMIPIOBAJIH TI0 3aBEPIICHHI CTamil
cunresy (72 °C) y KO)KHOMY LUK aMILUTi(iKarii.

J1s BUTOTOBIIEHHS TECT-CHCTEM BHKOPHCTOBYBAJIH PEAreHTH TaKWX BUPOOHHUKIB AK «Sigma-
Aldrich» (CIIA), «Thermo Fisher Scientific» (JIutBa) Ta «Metabion» (Himeuuunna). Sk mo3uTus-
HUH KoHTposib BukopuctoByBann JHK mramy Salmonella enterica ceporuny Typhimurium 104
(DT104).

Pe3yabTaTu qociaiazkeHHs Ta ix o6rosopenHs. EQexkTuBHICTh 3aX0/1iB 111010 MPO(IIAKTHKY Ta KO-
HTPOJIIO CalbMOHEIBO3iB 3aJICKUTh BiJl PAHHBOI'O PO3Mi3HABaHHs CHajiaxiB Ta X jokamizawii. Y pi3HHX
KpaiHax BUKOPHCTOBYIOTH Pi3HI CXeMHU BHUIIICHHS 1 BU3HAYCHHS canbMOHeN. /i 1poro oOupaoTs BH-
COKOYYTJIMBI 1 TOCUTH CIeIU(idHi METOIN MiarHOCTHKH. BomHOYAC 11i METOIN MArOTh OYTH MPOCTHMH,
LIBUIKUMH Ta HegoporuMu. Bukopucranus merony IIJIP y miarHocTuni iH(pEKIIHHUX 3aXBOPIOBAHB SIK
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OakTepianbHOI, TaK 1 BIpyCHOI MPUPOIN Ma€ BEITUKE 3HAUCHHSI IS BUPIMIEHHS 0aratbox MiKpoOioJoriy-
HUX 1 emifiemionoriyaux npodieM. Opuak metox [TJIP nuime momoBHIOE CIIEKTp TPAIUIIHHIX METOIB,
SK1 BUKOPUCTOBYIOTh Y MiKpOOi0JIOTiUHIH iarHOCTHIII.

JocmimkeHass MpoBOoaWiaN y Jabopartopii MOJCKYJIIPHO-TEHETHYHHX JTOCHIKEHb HayKOBO-
JIOCITITHOTO TIEHTPY BHUMIpoOyBanb mpoxykiiii JI1 «YkpmerprecTcTanmapT», sika akpeauroBana Harrio-
HAJIBHUM areHTCTBOM aKpeJIuTallii YKpaiHu Ha KOMIIETEHTHICTh BiamoBigHo g0 Bumor JICTY ISO / IEC
17025-21.

[Tig gac po3poOneHHs TecT-cucteMu Oyno BUKOpUCTaHO TexHouorito TagMan merony I1JIP-PY 3a-
BIISIKM 1OTO BHUCOKIN YyTIUBOCTI, CHeIudigIHOCTI Ta MBUAKOCTI BUKOHAHH [13]. Po3pobiena cucrema €
MYJIBTHILIEKCHOIO, OCKUTBKH YMOJKJIUBIIIOE TIPOBEACHHS ABOX HE3AICKHUX PEaKIlid B OMHIN mpoOipIli.
OpHa peaklis HalpaBiieHa HA BHSABJICHHS pojocnenn(iqHoi AUISHKHU TeHa invA [14], mo yMOoXINBIIOE
JICTCKTYBaHHS MPEICTaBHUKIB Salmonella spp., iH1Ia — HA BUSBICHHS (parMeHTa reHa OakTepialbHOL
16S pPHK [15] six engorenHoro koHTpodto nepediry I1JIP. Ilepebir koxkHOi peakiii BiAcTexXyBaau 3a
JIOTIOMOT'OI0 MIY€HHMX 30HMIB. JIJIsl BUSBICHHS IMOCIHITOBHOCTI inVA BHKOPHUCTOBYBAIW 30HI, MIUCHHUI
(hayopectienTHIM OapBHHKOM FAM Ta racuukom ¢uyopecueniii BHQI, mis rena 16S pPHK — miue-
Huit 6apBHIKOM CyS Ta racHukoMm (iayopecuennii BHQ3.

I'panmunnit uki (CT) A7 KOXKHOTO 3pa3ka BU3HAYAIN IIMKIIOM, 32 SIKOTO KiHETUYHA KpuBa (uryope-
CIICHLIT epeTHHANA TPaHWYHY JIiHit0. ba3oBy mniHito, 1m0 sBJsIe co6ot0 GoHOBHMIA piBeHb (pryopecueHtii,
TP PO3PaXxOBYBaB aBTOMATHUIHO. [Ipo0Oy po3risaany sk MO3UTHBHY Ha IPHUCYTHICTE Salmonella spp.
JIWIE B TOMY BUTIAJIKY, KOJHM CUTHAN (ITyopecIieHIIil JeTekTyBaBcs 3a n1eoma kanainamu (FAM i Cy5), a
3raueHHs Ct BapitoBajo 3 15 mo 40 nuki, 3aiekHO Bii KiIBKOCTI MaTepiaiy, B3STOTO JUIS BHUAUICHHS
JHK. BignosigHo, npo0Oy po3risgany sk HeraTUBHY, KOJIHM CUTHAJI IETEKTyBaBcs Juie 3a kaHanoMm CyS
(eHAOreHHUH KOHTPOJIb), IO CBIYMIIO MPO KOPEKTHE MPOBEACHHS YCiX CTafii aHaii3y Ta BiACYTHICTh
1HT101TOpIB (PepMEHTATHBHOI peakiii B ipo0i. Skio diayopecteris Oyia BiACYTHS 3a JBOMA KaHATaMH
(FAM 1 Cy5), mpoBoanIN MOBTOPHE JOCIHTIHKEHHA Li€] TPOOH 31 301IbIIEHHSIM KUTBKOCTI BUX1THOTO Ma-
Tepiany, B3sToro ans suauieHas JJHK.

OmiHtoBaHHS €()EeKTUBHOCTI POOOTH TECT-CHCTEMH, 30KpeMa Crennu(iyHOCT, YyTIUBOCTI, MEXi Je-
TEKTYBaHHsI, IOBTOPIOBAHOCTI Ta BIITBOPIOBAHOCTI PE3YNIbTaTiB aHaNi3y, IPOBOAMIM BiIOBITHO A0 BU-
MoT 110110 po3pobaeHus ITJIP TecT-cucTeM 3 BUKOPUCTAHHSAM KOHTPOJIBHUX 3Pa3KiB.

Onrtumizarnito yMoB amIutidikaliii ITpoBOIMIIN 3a TAKHMMH MapaMeTpaMH SK TeMIepaTypa Biamary
npaiiMepiB, koHuentpauis MgCl,, KoHIIeHTpallis Ta CliBBiAHOIICHHS MpaiMepiB 1 30HAiB. OnTUMAaIIb-
Ha TemIeparypa, 3a AKoi migiopaHi Hamu mpaiimMepu HaiiedeKTHBile HpalioBaiy, craHoBuiaa 63 °C.
Haiikpami pesynprat 0ymno orpumano 3a koHuentpauii MgCl, 2,5 MM. [IpoBeaenns cepii peakuiii 3
pI3HUMH KOMOIHAIISIMH KOHIICHTpAIil mpaiMepiB 1 30HAIB Yy Mexax Big 2 g0 20 mkM yMOKIUBHIIO
JMIOCATHEHHS MiHIManbHOI BemauHN CT 1 MakCHMalbHOTO 3HaueHHsS ARn 3a mocTiitHo1 KOHIIeHTpaIIii
MaTpuui-mimeHi. OnTuManbHe 3HaYeHHA KOHUEHTpauii cranoBmio 10 nkM miist mpaiiMepis ta 5 kM
IUTSL 30H/1B.

ExcnepumMeHTanbHe BU3HaYeHHS crieluiyHOCTI nmpoBoauin TectyBanHsaM JJHK nHactynmaux Tumo-
BHUX ITaMmiB: S. enteritidis, S. typhimurium, S. infantis, S. agona, S. blegdam, S. dublin, E. coli, L.
monocytogenes, L. innocua, L. ivanovii, S. sonnei, S. flexneri, S. boydii. IlepexpecHux peakiiii mpu
bOMY BHUSIBJICHO He Oyino. Bei mocmimkeHi mraMu canbMOHEN 1aBald BUHATKOBO MIO3UTUBHUIN CHTHAI
(100 % cnenudivnicTh), TAMYACOM NPEACTaBHUKH iHIMX poAiB Oynu [1JIP-neraTuBHi 3a wmi€ro Mi-
HICHHIO. 3aBISKH OJIM3bKUM (PITOTEHETHYHUM B3a€EMOBIJHOCHHAM 3 CaJbMOHENAaMH, a TaKOX acolia-
II€I0 3 XapYOBUMH MPOAYKTaMH, I1i MIKpOOPTaHi3MHU CIIeIiaTbHO OyI0 00paHOo JJIsI TECTyBaHHS CIIe-
U (pIYHOCTI.

Mesxy 4yTJIMBOCTI pOo3p00IeHO] TECT-CHCTEMH BU3HAYAIN IIJISIXOM MPUTOTYBaHHA cepii po3BeaeHb
oaxrepianpHOi JIHK (Big 0,0001 mo 100 ur renomuoi JIHK). Meka 9yTIHMBOCTI CUCTEMH 3a TEHOM invA
cranoBmwia 0,01 ur, Tumuacom 3a reHoM 16S pPHK — 0,001 ar (puc. 1, 2). OTpumani pe3ynbTaTi BH-
SIBIUIMCH TIOMIOHMMH 10 JaHWX, OMUCAHUX y JITEPaTypHHUX JKepenax 1 OTPUMaHMX 3a BUKOPHUCTAHHS
KOMEPITIHHUX HaOOPIB.

Po3pobnennit niarnoctukyM Oynio afanToBaHO MiJ MpUIaAXd HaiBimomimux BUpoOHHKIB (BioRad,
Applied Biosystems, Corbett Research, Cunroin, JJHK-TexHomOTHS), SKUMU OOJIaHAHO JiarHOCTUYHI
naboparopii YKpaiHu.
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Amplification

w1

Cycles

Puc. 1. I'padikn amnuidikanii necaTuxkparnux possegens JHK 0axrepiii
wramy Salmonella enterica ceporuny Typhimurium 104 (DT104).

Standard Curve

Threshold Cycle

Log Starting Quantity
O Standard 2. Unknown

Puc. 2. KaniopyBanbHa kpuBa nodynoBaHa 3a fecsiTukpaTaiumu po3seaennsimu JJHK, mo 0yaa
BUJiNIeHa 3 OakTepiii wiramy Salmonella enterica ceporuny Typhimurium 104 (DT104).

BucnoBku. TakuM urHOM, Oyi0 BiAnpankOBaHO YMOBH aMIUTiikallii Ta 3aporoHOBAaHO A0 BUKOpPHC-
TaHHS TIarHOCTUYHY TECT-CUCTEMY Ha OCHOBI MeToxy I1IJIP y pexxnMi peanbHOro Jacy, sika Ja€e 3MOry iIeH-
TUhIKyBaTH MPEACTABHUKIB Salmonella spp. y Ipoa0BONbYIH CHPOBHHI Ta XapUOBUX MPOIAYKTaX.

3a cBOIMH XapaKTePHCTHUKaMU TECT-CHCTEMa BiIIOBia€ BUMOraM MiKHAPOJHHX CTAaHAAPTIB II0J0
nposeneHHas [1JIP-ananmizy. Po3po0iieHa crcTeMa 3HAYHO MPUCKOPIOE MIPOBEICHHS aHANI3iB MO0 BU-

3HAYCHHS 30yTHUKIB CaJTbMOHEIH03Y 1 MOXKE OYTH 3alpOIOHOBAaHA 0 BHKOPHUCTAHHS y JabopaTopHiit
MTPAKTHIIL.
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Onpenenenne npeacrasureneii Salmonella spp. metonom ITIIP B peansHOM BpeMeHH

P.B. O6nan

Pazpaborana TecT-cucrema ais onpeaeneHus 6akrepuit poga Salmonella MmeTooM moarMMepasHON LEMHOM peakuuu B pe-
)ume peansHoro BpemeHu (Real-Time PCR). Cucrema mo3BosiseT MACHTHQUUUPOBATH mpencraButenei Salmonella spp. B
MIPOJYKTaxX MHUTaHUS W IHIIEBOM chIpbe. CHcTeMa afoNTHpOBaHa IS NIPOBEACHMS aHAJIM30B Ha Ipubopax Hamboliee M3BECT-
HBIX npom3Boauteneil (BioRad, Applied Biosystems, Corbett Research, Cunron, JJHK-TexHonorust) 1 Moxer OBITH peKOMEH-
JIOBaHA K HCIOJIB30BaHUIO B TA0OPATOPHOH ANArHOCTHKE.

KaroueBsble cioBa: Salmonella spp., TILIP B peaabHOM BpeMeHH, IPOAYKTHI MUTAHUS U IHUIIEBOE CHIPEE.
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XAPYMNIIHUH B.M., kann. c.-r. Hayk, MEJJBHUYEHKO O.M., 1-p c.-T. HayK,
BEPE] ILI., 3 IOYEBCBKUHU M.B., kannuratu c.-T. HAyK

THHOBAIIII Y BUPIIIEHHI ITPOBJIEM Y THII3AILIIT
OPTAHIYHUX BIAXOAIB METOAOM BEPMIKYJIbTUBYBAHHS

PosrisiyTo mpobiemu ytuitizauii opraHiYHUX BiXOIB CLIBCHKOTOCIOAAPCHKOTO BUPOOHHUITBA TPAIULIHHUMU HUTSIXaMH
Ta MMPOaHasi30BaHO €(EeKTHBHICTh BIPOBADKCHHsS Oi0TEXHOJIOTI] BEpMIKyJIbTHBYBAHHS 3 METOIO BUPIILICHHS MPAaKTHYHUX 3a-
BIaHb TBAPMHHHLTBA Ta MPOOJEM, OB’ sI3aHUX 13 3a0pyIHEHHSIM HABKOJIMIIHBOTO MPUPOAHOIO cepenoBuina. BussieHo i 06-
TPYHTOBAHO NPSMY HPOIOPLiiHY 3aJeXKHICTh MK yMICTOM METaJliB-TOKCHKAHTIB y OpraHiYHHUX BigXoJax Ta 6ioMaci BepMiKy-
JBTYpH. 3allPONOHOBAHO IHHOBALIT MiJ{ Yac yTHIIi3alil OPraHiYHUX BiAXOJIB METOJOM BEPMIKYJIbTHBYBAHHS, SKi JAIOTh 3MOTY
3MEHIINTH IHTEHCHBHICTh MITpallil BA)KKUX METAIIB i3 OpraHiyHMX BiIXO/IB y 6ioMacy 4epB’sIKiB.

Koio4oBi ciioBa: GiOKOHBEpCis OpraHiYHUX BiIXOJIB, BEPMIKYJIBTYpa, IIEOIITH BITYM3HIHUX POJOBHIL, €KOJIOTITHO YHCTA
MPOIYKLIs.

IocTanoBka npodaemu. Benenns rocnogapcTsa, Ae BiIXOAW OJHOTO BUPOOHHUYOTO LUKIY € CHU-
POBUHOIO ISl OJAIBINIOTO BUPOOHUIITBA, HA3UBAETHCS 010KOHBEPCHUM KoMIulekcoM. Came MM mep-
CIIEKTHBHUM HAINPSIMOM PO3BHTKY CLIBCHKOTO TOCIIOIAPCTBA CHOTOMHI 3aliMAlOTHCS y MPOBIIHUX Kpa-
iHax cBiTy 1 HaiiOnbme y HiMeuunni. B Ykpaini 6iokoHBepcHi TeXHOJOTrIT Nuiie Ha0yBalOTh MOMYJIs-
pHocTi (puc. 1).

© Xapunumu B.M., Measuuuenxo O.M., Bepen ILL., 3n0ueschiuii M.B., 2013.

64



TexHOAOTI BUPOOHHUIITBA 1 TepepoOKH IpOAykLil TBapuaHMIITBa, 2013. Bumyck 10 (105)

CoHsiuHa eHeprist

v

Ilonsa
Bigxomaun
POCIMHHHIITBA i
TBapUHHHITBA
Biorexuomnorist BiorexHomnoris
OGiomeTaHOTeHE3y BEPMIKYJIbTUBYBaHHS
Sy
~<_
=
Exonoriyno uucre Exonoriyno uucre Exonoriyno uucre [ToBHOUIHHMIT 610K
JDKEpEINo eHeprii - opraHiqHe JOOpPHUBO oprasiqHe JOOpPHUBO 4epB’si9HO1 OiomacH
Gioras
\4
EHepI‘O_ FOHiBHﬂ
3a0e3meYeHHs TBapuH
rocroaapcTBa ITons

Puc. 1. BeneHHs rocnoapcTBa Ha 3acajax 0i0KOHBepCiHHOro KOMILIEKcCY.

3acTocyBaHHSI HOBITHIX JOCSITHEHb 010TEXHOJOTi y pO3MIMpPEHHI KOPMOBOI 0a3u IJisl ClLIbCHKOToC-
MTOAAPCHKUX TBAPHWH, IITHUIll Ta CTABKOBOI PHOW IOB’S3aHO MEPEIyCiM 31 30UIBIIEHHSIM PEeCypCiB MTOBHO-
IIHHOTO OiNKa, IKuii HeoOXiMHUH 1715 OaTaHCyBaHHS paiioHis [5, 8].

OcTaHHIMH pOKaMH Yy Pi3HMX KpaiHax MiJBUIIMBCA IHTEPEC 0 TEXHOJIOTIH MepepoOKH THOMOBOI OioMach
Ta IHIMX OPTaHiKOBMICHHX BiJIXOIIB 3a JOITOMOTOIO CIIETiali30BaHuX IOMOBHUX depB’skiB [1,10].

IaTepec mo BEpMIKYyIBTYPH BUHUK Y 3B’ S3KY 13 MOYKIIMBICTIO BUKOPHCTAHHS 11 SK JDKEpesia MOBHO-
LiHHOTO OiJKa IS 3aJ0BOJICHHS MTOTPEe0 MPUBATHOTO NMTaxXiBHULTBA i TBAPMHHUITBA. [IeBHY poib Binir-
paJio 3MEHIIEHHS BUJIOBY pUOHM Ta pi3Ke MiJBUILEHHS L[iH Ha M SICO-KiCTKOBe 1 prOHe 6opoiuHo [3].

AHaJi3 ocTaHHiX aociimkens i myodikaniid. 3a gaammu A.M. Ironina (1995), B momipHOMY KJTi-
MaTi i3 OJJHOTO reKTapa, 3acisHOrO MIIEHUNE, MokHA oTpuMaTH 350 Kr Oinka; KyKypya3u (3epHa) —
390 kr; koHtommHYU — Oibm sk 1000 kxr; monepau — 1500 Kr, TAMYacoM reKTap MOBEpXHi BEPMiKYJIbTH-
BaTopiB 3a pik mae 3mory orpumaty 110 400 11 6oporrHa i3 4epB’ AKiB 3 YMICTOM HOBHOITIHHOTO OijKa 10
67 % [4].

Tino 4epB’sIKiB MICTUTH BCi aMiHOKHCIIOTH, B TOMY YUCIi KPUTHYHI: Ji3WH, METIOHIH, TpUNTO]AaH.
3a mJaHUMU PI3HUX aBTOPIB, Y 0ioMaci BEpMIKYJIbTYPH MICTATHCSA (PEPMEHTH, BITAMIHU Ta MIKpOEJIECMEH-
TH, BMICT mpoTeiny ctaHOBUTH 60—80 %, sxupy — O1mu3pko 9 % Ta 7-16 % a30THCTHX EKCTPaKTHBHUX
peyoBuH [2, 6, 7].

JlimigHa dpakmis yeps’ ssaHOT 6iomacu Oarara Ha docdommian. Bona Bkimodae Cy;-CTEpuHH, Kapo-
TUHOIIH, TPUTITILEPUIN, HACHUYCHI XKHUPHI KUCIOTH (47-54 %), HeHacuueHi (10 23 %) 1 IOMi€HOBI XKHUPHI
kuciotu (0 13 %), sAKi € eceHIiaIbHUMHU (QaKTopaMu >kuBJIeHH:. Jlimian yeps’ssuHoi 6ioMacu MICTSTh
TaKOX (PaKLilo )KHPOPO3UNHHUX IMIrMEHTIB, K1 MiIIHO 3B’s13aHi 3 ¢poconininamu [4].

M.®. IloBxaH i3 cniBaBTopamu (1994) Bigmiuae, 1o i3 6iomacu 4epB’KiB BUIUIAIOTH TaKi BOZOPO3-
YUHHI BITAaMIHU: MTAHTOTEHOBY KUCIOTY (18,5 MKT/ KT), HIKOTHHOBY KuCIOTy (156 MKr/ XT), pubodura-
BiH (157 Mkr/ kT), mipugokcuH (6,9 mxr/ xr), 6iotun (1,1 mkr/ xr), gomieBy kuciaory (1,6 MKT/ Kr),
BiTaMmiH B, (3,7 Mkr/ xr) [2].

B.JI. Cragnik (1994) 3a3nauae, mo 3a yrwmrizaiii rHoo BPX nuisixoM BepMiKyJIbTHBYBAaHHS 3HHKY-
etbest koHnentpanis Cs"’ ta K* y Giorymyci, ane minpuinyerscst piBeHb [UX €IEMEHTIB y uepB’ suHiil
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Oiomaci. 3a0py/JiHEHI BOKKUMH METajJaMH OCaJd CTIYHHUX BOJ[ HE € TEPEITKOIOI0 Ui BUKOPHCTAHHS
YyepB’sIKiB SIK OpraHi3MiB-TpaHC(OPMATOPiB OpraHidyHuX BigxoniB [3]. PazoM 3 TuM, BaxKi MeTanu Mo-
KYTh HAKOTIMYYBAaTHCh B OPraHi3Mi 4epB’sIKiB, LIO JIMITy€e iX BUKOPUCTaHHs SIK OiIKoBOrO KOopmy [11].

3 ormsay Ha 3a3HaueHE BHWINE, BUHUKAE HEOOXiTHICTh MOMIYKY IDISIXiB MOMIMIIEHHS SKOCTI
4yepB’ sIYHOI OiomacHu.

Meta po60TH — BCTaHOBUTH JuHaMiKy KoHIeHTpalii Kaamiro i [lmoMOymy y uepB’staHiit Oiomaci
3aJIE)KHO BiJI BMICTY IEONITIB BITYM3HSIHUX POJIOBHIN Y )KUBUIIBHOMY CEPEIOBHII JUIS BEPMIKYJIBTYPH
Ta ONTHMAJIBHI JI03M BHECEHHS IIEOJIITIB JI0 CyOCTpary.

Marepiaau i MeToau gociaigkens. s BUBUEHHsS eQEKTUBHOCTI BUKOPUCTAaHHA 1eoiTy Cokup-
HUIILKOTO POJIOBUINA 3aKaprmarchkoi o0sacTi (A) Ta IICOTITOBMICHOTO 0a3aJIbTOBOTO Ty(y POJOBHUIIA
“Tlonumpke-11" PiBHeHCHKOT 00macti (B) 3a onTuMizaliii MiHEpaIEHOTO CKIIQY KHBHUJIBHOTO CEPEIOBH-
a BEPMIKYyJIbTYPH MPOBEACHO HAYKOBO-TOCIIOAAPCHKUH JOCTI Y BiBapii biIOIEpKiBCHKOTO HaIliOHAIb-
HOTO arpapHOrO YHIBEPCHUTETY 3a CXEMOI0 HaBeneHOr y tabmuil 1. Jloka ¢opmyBanm 3a KUTBKICTIO
YyepB’sIKiB, IXHBOIO MAcolo, IUIONICI0 cyOcTpaTy 1 Horo macor. JlochiHOMy mepeayBaB IMiArOTOBYHIA
nepioJi, YIIPOJOBXK SIKOTO JIOXKA BUPIBHIOBAJIH 32 MacOI0 1 KUIbKICTIO YepB’ SKiB.

Tabnuns 1 — Cxema aociainy mo10 BUBYEHHS! BIUIMBY LeOJiTiB BITYM3HAHNX poaoBuil (A i B) Ha npoayKTUBHicTH Bep-
MiKYyJIBTYPH i IKiCcTH o/1ep:kaHoi MpoayKuii

pymu-noxa YacTka JOCIiIKyBaHOTO (I)aKTgpa y KUBHIBHOMY
CepefoBHILL
KonTtposasue OC (ocHOBHHI cybCTpaT)
Hocmimmi: 1 OC 3 1,5 % neomnity A
I 0OC 3 3,0 % ueomnity A
111 OC 34,5 % ueomnity A
v OC 3 6,0 % ueostity A
\4 0C 3 1,5 % ueomnity B
VI OC 3 3,0 % ueomnity B
viI 0OC 34,5 % neonity B
VIII OC 3 6,0 % neonity B

MiHepanu y JOCIITHI JIoXkKa JTOJJABAITU 3aJIS)KHO BiJl MacH CyOCTpary 3a BCTAHOBJICHOIO cxemoro. [1e-
PpIIy TOPIitO TICOJITIB, SIKi OKPIM aJICOPOIIIHUX BIACTUBOCTEH, MICTATh HU3KY MaKpO- Ta MiKpoeJieMe-
HTIB [3], BHOCWIIH y TIPUTOTOBIIEH] JIOXKA 1 IEPEMIIITyBaIH 3 )KHBUIILHUM CEPEIOBUIIEM. Y MMOAATBIIOMY
MiHepaJld J0JIaBaliil Pa3oM i3 MiJKOPMKO0. Y JOCHiHI TPYIH-JI0Ka BHOCHITH IIEOMIT (A) Ta IEOTITOBMIC-
Huit 6azanbToBUi TY( (B) ¥ mo3ax 1,5; 3; 4,5 Ta 6 % Bin macu cyoOcTpary.

Puc. 2. Lex yruaizanii opraniuynux BinxoaiB y bijionepkiBcbkoMy HanioHaIbHOMY arpapHoOMY YHiBepCHTETI.

ITicis 3aBepIICHHs TOCILY 3 KOXKHOTO JI0Ka BiOUpany npobHUKoM cepeani mpodu (100 cm?) y ne-
CSITH MICIIX 1y MiTOTOBJICHHX 3pa3kax Bu3Hadanu BMicT Kammito Ta [TmroMOyMy 3a TOTIOMOTOIO aTOM-
Ho-abcopOuiliHOi ciekTpodoTomeTpii Ha mpunagi AAS-3.

OCHOBHI MMOKa3HUKH JIOCIIJKEHb 00pobiieHo OioMeTpryHo. [Ipy koMY BIpOTiIHUM BBaXKaNW 3Ha-
YeHHsI KPUTEPIto BiporigHocTi 3a CThIOIEHTOM ITpH TphoX moporax — p<0,05; p<0,01; p<0,001.
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Pe3yabTaTH g0caigxkeHnnb Ta ix ooropopenns. Citosi pecypcu Kammiro (Cd) omiHIOIOTECS Ha piBHI
20 MITH T, @ HOTO BUPOOHUITBO CTAHOBUTH Maiike 15 Tuc. T Ha pik. I3 HuX mopiuno maixe 1 min kr Cd
MOTpaIuIsie B aTMOc(epy, UI0 CTAHOBUTH OJMU3bKO 45 % Bijm 3aranbHOrO 3a0pyAHEHHS UM €JIIEMEHTOM;
52 Y% cTaHOBIATH 3a0pyIHEHHS, IO HAAXOAATHh BHACIIOK CTIATIOBAHHS Ta IMEPEPOOKH BIAXOMIB, K Mi-
ctaTs Kagmiii [6].

Bioximiuna pons Kagmiro nonsrae y Horo cuiibHil CIIOPIAHEHOCTI 1O Cynb(OriApUIbHUX Tpyn (Bi-
nomi komiiekcd Cd 3 MeTaloTIOHETHIIOAIOHMMH TIPOTEIHAMK), OOKOBUX JIAHIFOTIB OUIKiB Ta (ocdart-
HUX TPYIL.

Bigomo, mo Cd inriGye npouecu B MikpoopraHisMax, siki BinOyBaioThes 3a yuactio JJHK, npotunie
cruMO0i103y MiKpOOiB i POCTIHH Ta MiABHUIIYE CXMIBHICTh POCIUH 0 TpHOKOBHX iHBa3iid. Cd — edexTHBHMI
1 cnenudiunuii iHridoiTOp Giooriunoro BigHoBieHHs NO, 10 NO.

®onosi piBHi Cd (Ha cyxy Macy pociiMH) AJs 3epHaA BCiX 3J1aKiB BU3HayaroThes B Mexkax Big 0,013
1o 0,22 mr/kr, y TpaBax — Big 0,07 mo 0,27 mr/kr, y 6000Bux kynbrypax — Big 0,08 no 0,28 Mr/kr.

VY partioHi TBapuH KaaMii SBIISIE COO0I0 KYMYJISATHBHY OTPYTY, @ TOMY HOro Oe3meuHuid piBeHb BCTa-
HOBJIIOIOTH TSI PETiOHIB, KpaiH, TEPUTOPii Ha IMiJCTaBi HOPMATHUBIB JOOOBOTO HAIXOKEHHS 3 BOJOIO Ta
Kopmamu [6].

[IpoBeneni mociipKeHHS TATBEPIKYIOTh, [0 MPUPOIHI IIEOJITH B OI0TEXHOJIOTI] BEPMIKYJILTHBY-
BaHHSA MOKHA BHKOPWCTOBYBATH IJISi ONTHMI3AIlii MapaMeTpiB KUBHIIBHOTO CepeloBHINa. BcTaHoBIEHO,
o y pasi qogaBanHs 3 % ueonity A 1o cyOcTpaTy depB’sKiB CHOCTEPIraeThbes MiABUILECHHS MAcH T0-
mynsii Ha 23,3 % (p<0,05) ta Ha 16,5 % (p<0,05) — 32 ymoBu BHeceHHS 4,5 % IICONITOBMICHOTO Oa3alib-
TOBOTO TY(Qy B MOPIiBHIHO 3 KOHTPOJIBHOK IPYIHOI0-T0XKeM [1].

PesynbraTu gociimkeHb, HaBelleH! y Ta0nuIli 2, BKa3ylOTh Ha Te, 1[0 y YepB’ SuHill 6ioMaci KOHTpO-
JBHOT Ipynu-oxa KoHueHTpanis Kaamito cranosuna 0,14+0,021 mr/kr cyxoi peyoBuHH. Pa3oM i3 TuM
BCTAHOBJICHO, IO V pa3i JogaBaHHS IICOJIITIB SIK A, Tak i B KOHIIEHTpaIis IIbOro eJIeMEHTa 3MIHIOETHCS.

Tabmus 2 — Buict Kagmiro Ta Ilimiom0ymy y yepB’siuniii 6iomaci, Mr/xr cyxoi peaoBunn, M+m, n=5

r Bwmict MeraniB, MI/Kr CyXoi pe4oBHHH
PyHH-Jozka TrroMOymM Kammiit
KonTposbHa 0,27+0,048 0,14+0,021
Hocmigni: 1 0,28+0,046 0,14+0,022
11 0,26+0,019 0,12+0,011
111 0,26+0,049 0,13+£0,016
v 0,12+0,011* 0,14+0,015
\' 0,25+0,024 0,13+0,011
VI 0,21+0,030 0,11+0,013
VII 0,18+0,023 0,10+0,008
VIII 0,16+0,024* 0,11+0,009

Ipumirtka: pizHuis Biporigna *— p<0,05

m—— lleoniT A
— | leoniT B

peYoBUHHI

Bwmict Kagmiro y
yepB’siuHiii 6Hiomaci, Mr/kr cyxoi

0,08 t t t

KoHTpornbHa 1,5 3 4,5 6

YacTka 1eoiTiB Y :KUBHIILHOMY Cepel0BHILI BepMiKyJIbTYpH, %

Puc. 3. lunamika Bmicty Kagmiro y yep’siuniii 6iomaci 3ai1esxHo Bia kijibkocTi
BHECEHUX MPUPOIHHUX LEOJITiB Y ;KHBUJIbHE cepeloBHIIe
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Pe3ynbrat HammMX MOCHTIIKEHb Y3TOKYIOTHCS 13 JIITEpaTYpHUMH NaHUMH IIPO TE, IO IPHPOJIHI
MiHEpaJu, 3aBSKN CBOIM aJICOPOIIiTHIM BIIACTUBOCTSM, 3/1aTHI 3B’ s3yBatu KamMmiii (mepeBoautH i3 py-
XOMOT ()OPMH Y BAXKKOPYXOMY), 1110 J1a€ 3MOTY MOJIIIIIATH SKICTh OJepKaHOl IPOayKITii [2].

3 iamoro 00Ky, BBEJICHHS IICONITY IO CKJIAAy KUBHILHOTO CEPEIOBHUINA BEPMIKYIBTYPH YMOYKIIAB-
mroe ontuMizariito pH cepenopuma, amxe Bigomo, mo 3a pH > 7,5 Cd crtae HepyxoMuM, i HaitO1JIb-
mry pyxomicts KanMiii BusiBiIsI€ B KHCIIOMY cepeaoBuili B inTepBani pH 4,5-5,5 [4].

Bbioximiuny poas [ImomOymy (Pb) B opranizmax JIOAMHH 1 TBAPHH HEAOCTATHRO BUBYEHO. [loTpar-
JISI0YH B OPTaHI3M 3 BOJIOIO Ta XapuOBHMH NpOAyKTaMu, Pb Ta #ioro coiayku cpUYuHSIOTh HEAOKPI-
B's, TEMIATHUT 1 apaiiy [4].

Yuict Pb y icTiBHMX YacTWHAX pPOCIWH, SKi BHPOIICHO Ha HE3a0PYAHCHUX TPYHTaX, CTAHOBHUTH
0,001-0,08 mr/kr cupoi macu, 0,05-3,0 mMr/kr cyxoi MacH, 2,7-94 Mr/kr 30:11; y 3epHi 31aKoBux — 0,01—
2,28 MI/KT cyXxoi pe4oBUHH; Y TpaBax — 2,1-2,5 MI/kr cyxoi peuyoBuHU. OJIHaK, Y 30HaX TEXHOTEHHUX
3a0pyJHEHb POCIIMHU MOXYTh HakonndyBaTu [[1roMOyM B HEOE3MEYHO TOKCUYHUX KITBKOCTSX: JTUCTKH
canaty, mmuHaty — 45-1506, 6yns6m kaptormti — 100425, tpaBa — 63-2714, nucts gopauti — 141-874
MT/KT CyX01 peuOBUHHU [4].

Ha pucynky 4 noka3zano, 1110 BBEAECHHS [0 CyOCTpaTy BEpMIKyJIbTYpPH LEOMITY A IPU3BOIUTH 10 3HH-
skeHHs BMicTy [LmromMOyMy B depB’stuHii 6iomaci Ha 3,7-55,5 %, Ta Ha 8,2—40,7 % BiANOBIAHO TIPH BBE-
neHHi meonity B. 3okpema, i3 ofepaHUX JaHUX BHIUIABAE, IO Y TPYMi-JIOXKi, /Ie BUSBICHO HAWBHIIY
NPOIYKTUBHICTh BEPMIKYJIBTYpH MPH I0JIaBaHHI LeoiTy A koHIeHTpauis [lmomOymy Oyna Ha 3,7 %, a
neonity B — Ha 33,3 % BinnoBigHO HMXKYOIO MOPIBHSHO 13 BMICTOM IIOTO €IEMEHTa y 4epB’ I4Hil 0io-
Maci i3 KOHTPOJIBHOI TPYIH-TI0XKA.

A 0,3
cZ
2 g
= = 0,25 -
=5 _
> 3 0,2 -
23 m—— LleoniT A
RCES )
E E 0,15 - — LUeoniT B
=
5 & 0,1 } } }
o= Q
= 5
m Q"b o\O o\o o\O o\o
&
NS

JlobaBka neouity A i B 1o cyécrpary Eisenia foetida

Puc. 4. Iunamika Bmicty ILtiomGymy y ueps’stuniii 6iomaci 3a1e:kH0 Bif KiIbKOCTi BHeCeHHX
NPHPOJHUX LEOJITIB y :KHBHJIbHE CepeloBHIIIe.

OTxe, pe3yabTaTH €KCIIEPUMEHTATBHIX JOCIIHKCHb BKa3yIOTh Ha T, M0 J0JaBaHHs 11eomiTiB A 1 B
JIO OPTaHIYHKX BiIXOJIB IiJ] Yac OJiepKaHHs MOBHOI[IHHOTO OLTKa Ha KOPMOBI I[UTi 1a€ 3MOTY 3HH3UTH
y uepB’ssuHill OiomMaci KoHIEHTpaIlito MeTaniB-TokcukanTiB (Cd i Pb).

BuCHOBKH Ta neperneKTHBY MOJATBIIMX J0CTKeHb. 1. ExcriepruMeHTansHUMH JOCTIIKEHHSIMH BCTa-
HOBJICHO, 1110 11eoJiT COKMPHUIIBKOTO POAOBHUIIA 3aKapraTchkoi 001acTi Ta IEOTITOBMICHUHN 0a3anbTo-
BUl Ty} pomoBuia ,,Ilommieke-1I” PiBHEHCHKOT 00JaCTi € MiHEpallaMH, SKi B ONTHMAaJbHUX KOHIICHT-
parlisx BINTUBAIOTH Ha peajlizaliio TeHeTHIHOTO MoTeHtiany Eisenia foetida, a 3 iHIIOT0 00Ky, € 3acoba-
MH, 1110 3HIKYIOTh BMicT Kaamiro i [TmromOyMy y depB’ siaHiid Giomaci.

2. Beepenns neonity COKMPHULBKOTO poaoBHIIa 4acTko 3,0 % y KUBHIbHE CEpPEeOBUIIE BEpMi-
KyJIbTYpPH 3MEHIIYE HAIXOHKCHHS METaIiB-TOKCHUKAHTIB 0 YepBOHOI O6iomacu: Kaamito — ma 7,5, Inro-
MOymy — Ha 3,7 % BiAMOBIIHO.

3. BeeeHHs neomiToBMiCHOro 6azansToBoro Tydy pogosuina , [lomumnske-11" go cyberpaty ridpuaa
YepBOHUX Kasli(hOpHIHCEKHUX YepB’sIKiB 4ACTKOIO 4,5 % nae 3MOTy 3HM3UTH BMICT y 4epB’siuHii Oiomaci
Kaamito — ma 28,6 Ta [ImomOymy — Ha 33,3 %.
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3 ypaxyBaHHSIM IOXMBHOCTI Ta SIKOCT1 YepB’S4HOI OloMacH, OJepKaHo] IMiJl Yyac YTHIIi3allil opraHid-
HUX BiJIXO/IB CUTBCHKOT'OCIIOIAPCHKOT0 BUPOOHUIITBA 13 BUKOPUCTAHHIM MPUPOTHUX IIEOJITIB, TIepCIe-
KTHBHUM HaNpPsSMOM JIOCIiPKEHb € BUBUCHHS €(DEeKTHBHOCTI 3TrOI0BYBaHHS ii y parfioHax MTHIL.
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HNuHoBanyu B perieHHH NpodjeM YTHIH3ALUM OPraHUYECKHX 0TX040B MeTO0M BepPMHKYJIbTHBHPOBAHUS

B.H. Xapuumus, A.H. Meabanuenko, IL.LHU. Bepen, M.B. 310uyeBckuii

PaccMoTpeHbl TpoOIeMbl YTHIIM3AIUU OPTaHMYECKAX OTXOJIOB CEIBCKOXO3SIMCTBEHHOTO MPOU3BOJICTBA TPAAUIOHHBIMU
MyTSAMH, & TAaKXKE MPOAHATH3UPOBAHO dPPEKTHBHOCTh BHEPCHHS OMOTEXHOIOTUU BEPMHUKYIBTUBHPOBAHUS C IETBIO PCIICHHS
MPAaKTUYECKUX 3a/1a4 )KHBOTHOBOJICTBA M IMPOOJIEM, CBSI3aHHBIX C 3arpsA3HCHHUEM OKpYyXkaromied cpeabl. OOHapyxeHa 1 000CHO-
BaHa MpsiMasi IPOTOPIMOHATIbHAS 3aBUCHMOCTh MEXKITy COJICPKHMBIM METaJNIOB-TOKCHKAHTHB B OPraHUYECKUX OTXOAaX U OHO-
Macce BepMHUKYIbTYphI. [IpeanoxkeHpl HHHOBALMH [IPU YTHIM3ALUH OPTaHUYECKUX OTXOJI0B METOIOM BEPMHUKYJIbTHBHUPOBAHHUS,
KOTODBIE MO3BOJISIIOT YMEHBIIUTh HHTEHCUBHOCTh MUTPALIMH TSKEIIBIX METAJUIOB M3 OPraHUYECKUX OTXOJO0B B OMOMaccy Kpac-
HOTO Kanu(popHUHCKOTro rudpua.
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ACCUMULATION OF BIOMASS SPIRULINA PLATENSIS, ENRICHED
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BrumB iHTEHCHBHOCTI OCBITJICHHS Ha HAapOIyBaHHS 0ioMacH CHIpyJTiHM Ta HakomnmudeHHs y Hii KoGanbTy mpoBoxwmm 3a
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Statement of the problem, analysis of recent research and publications. Widespread use of algae
in various fields of human activity has necessitated the development of highly efficient technologies for
industrial algae biomass production and biosynthesis of biologically valuable substances. There are a lot
of photo-bio-reactor constructions for intensive cultivation of microalgae, which use natural and
artificial sources of light energy. Artificial light sources have a number of advantages over natural. They
can create a much larger area of radiation than sunlight. The most important indicator is the ability to
control lighting conditions, so you can control the intensity of the microalgae culture growth. As a
result, it is possible to influence the biochemical composition (quality) of biomass and get high rate of
biosynthesis of the substances that make up its structure [2, 7, 8].

The combination of cultivation parameters (medium duct velocity, biomass density, illuminance,
temperature, cultivators design, etc.) determines productivity of cultures, speed and selective assimila-
tion of nutrients, values of their optimal and limiting concentrations and also direction of structural and
energetic processes in cells [3, 4].

Industrial technology of Spirulina biomass accumulation is oriented at autotrophic type of nutrition,
thus culture is grown on mineral medium [1, 6].

The liquid, which is used for the production of spirulina is a solution of mineral salts in the water. It
must supply spirulina with all the chemical elements of, the nutrient medium pH should be between 8
and 11 [1, 5].

Aim of work — to establish the optimal technological parameters of cultivation (illuminance, nutri-
ent medium thickness), which provide maximum biomass accumulation of Spirulina platensis with high
concentrations of cobalt.

Materials and research methods. In our studies we used pure culture of trihoma cyanobacterium
Spirulina platensis (Gom.) Geitl. strain LGU-603, deposited in the Culture Collection of the Botanical
Institute of the Leningrad University.

Biomass of cyanobacteria were cultured on modified Zarruka nutrient medium in closed conditions
by using fluorescent lamps of 40 watts each. The period of study was 10 days. During cultivation Spir-
ulina platensis culture medium was continuously stirred using a compressor with barbotage tubes.

Spirulina was cultivated in glass rectangle containers with culture medium thickness: 10, 15 and 25 cm.

Optical density of culture medium with the culture of unicellular algae were determined during the
experiment with the aid of FEC-56M.

Results and discussion. Effect of illuminance intensity on the growth of spirulina biomass and
accumulation of cobalt was carried out by high concentrations of this metal in the nutrient medium (dose
greater than control values in 120 times) (table 1).

Table 1 — Study of the influence of light intensity on increasing biomass of Spirulina by high doses of cobalt

Doba Iluminance, lux Optical density
1100 0,56
1-3 1200 0,58
1300 0,61
2000 0,99
4-6 2200 1,04
2400 1,08
3300 1,34
7-8 3600 1,38
3900 1,40
4000 1,53
9-10 4400 1,58
4800 1,62

During the first three days of cultivation a positive impact was found of higher illuminance intensity
on algae biomass increase. Thus, the highest optical density of the culture medium for cell culture was
1300 lux illuminance. The figure was higher than 1100 lux illuminance and 1200 lux, respectively by
8,9 and 5,1 %.
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From the fourth to the sixth day illuminance intensity was kept at 2000-2400 lux. With 2400 lux of
accumulaing Spirulina platensis cells were greatest, as proved by increasing absorbance by 9,0 and
3,8 % compared to variants where the cultivation of spirulina was conducted with 2000 and 2200 lux.

On the seventh and eighth days of growing spirulina under high cobalt concentration in the nutrient
medium the cells growth trend did not change, yet with increasing illuminance intensity biomass of
algae increased. The smallest gains were in the culture with 3300 lux illuminance. In 3900 lux illumi-
nance intensity the optical density values were higher than in 3300 and 3600 lux, respectively, by 4,5
and 1,5%.

Increasing illuminance intensity had a positive impact on increasing the number of cells in spirulina
nutrient medium by 9-10 day of cultivation. Under 4800 lux illuminance Spirulina platensis biomass
increase was most intense. This figure was higher relative to the variants where illuminance of 4000 and
4400 lux was used, respectively, by 5,9 and 2,5 %.

Thus, the optimal light conditions that allow to build biomass of cobalt-enriched spirulina from the
first to the tenth day are: 1300, 2400, 3900 and 4800 lux.

Light access to Spirulina cells may be regulated by the illuminance intensity and thickness of the
nutrient medium in which the algae is cultivated. And in the first variant to obtain Spirulina platensis
biomass the energy consumption increases.

Effect of high cobalt doses on the cell division of spirulina in the nutrient medium of different
thickness are shown in fig. 1. After the first day of spirulina cultivation on nutrient media with different
layer thickness and increased levels of cobalt were found significant differences in increasing culture
cells.

On the second day, it was found that the optical density of the culture medium with the thickness of
25 cm was the lowest, the rate was lower than the versions used where the thickness of 10 and 15 cm,
respectively, 16,7 and 14,3%. The highest growth of cells relative to the first day of cultivation were
found for nutrient medium thickness of 10 cm , the figure rose to 38,4 %.

1,8

]JG LAN]
rI
1,4 // /l
1,2 /- /
1 '( / —#—thicknezs of the cell culture
madium of S.p. - 25 cm

G,8 - ——thickness of the cell culture
/ medium of S.p. - 15 em
.6 ¥ thickness of the cell culture
//-/ medium of S.p. - 10 cm
0,4

0,2

Oplical densily, D

Time cultivation, days

Figure 1. Effect of high cobalt doses on accumulating spirulina
under conditions of varying the nutrient medium thickness.

During the third day the number of cells increased in relation to the second day, respectively, by

63.8, 65,7 and 63,3 % (nutrient medium thickness 10 cm, 15 and 25 cm). The relative spirulina mass
increase were maximal under conditions with Spirulina culture medium in thickness of 10 and 15 cm.
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On the fourth day light intensity was 2400 lux. Under these conditions, the optical density of the
culture medium of cells in culture (thickness 10 cm and 15 cm) increased relative to the third day of
cultivation, respectively, by 15,2 and 13,7 %. During the cultivation of spirulina in nutrient medium with
thicker layer of 25 cm, the weight gain of Spirulina platensis was minimal, as proved by reduction in
absorbance relative to conditions where the thickness of the medium was 10 and 15 cm, respectively, by
16,2 and 13,6%.

At the end of the fifth day, the cell culture increasing tendency preserved — with the thickness de-
crease of the nutrient medium, the weight of spirulina intensely increased. With respect to the initial
amount (first day) optical density of culture medium for the layer thickness of 10 cm, 15 cm and 25 in-
creased by 3.0 times, 2,8 and 2,5 respectively.

We noted the maximal increase of optical density in the nutrient medium with a layer thickness of
10 cm (sixth day of cultivation). This figure was higher, relative to conditions where the thickness of
the culture medium was 15 and 25 cm by 2,1 and 17,3 %, respectively.

On the seventh day light intensity was increased to the value of 3300 lux. During this period, the
lowest intensity increasing cell spirulina noted in the variant where the culture medium had the greatest
thickness. The optical density in nutrient media (layer thickness of 10 cm, 15 cm and 25 ) in this period
increased relative to the sixth day of cultivation at 26,3 %, 27,9 and 14,8 %, respectively. Trend of the
impact of high doses of cobalt and thickness nutrient medium, which is cultivated spirulina on increas-
ing cell culture on the eighth day was similar to the results obtained during the seven days of cultivation.

On the ninth day light intensity was increased to 4000 lux. During this period, noted the least capaci-
ty for cell culture nutrient medium layer thickness of 25 cm and the largest — with a thickness of 10 cm
for the nine days of Spirulina biomass increased relative to the initial amount (first day) at 6,3 and 4,9
times, respectively.

Therefore, to maximize the capacity of Spirulina cells in nutrient medium with high concentration of
cobalt content the thickness of the latter shall be kept at 10—15 cm.

Conclusions and recommendations for further research. 1. Optimal light conditions that contrib-
ute to accumulating of Spirulina platensis biomass at high doses of cobalt in the nutrient medium are as
follows: from the first to the third day — 1300 lux, from the fourth to the sixth day — 2400 lux, during the
seventh and eighth days — 3900 lux, in the nineth and tenth day of culture cultivation — 4800 lux.

2. The cultivation of Spirulina platensis on nutrient medium with a high content of cobalt and thick-
ness of 10—15 cm makes it possible to increase cells biomass enriched with this metal.

Promising area of research is to establish the cultivation process parameters of spirulina enriched
with zinc.

REFERENCES

1. biorexnonoris / [['epacumenko B.T'., I'epacumenko M.O., I{BinixoBcekuii M 1. Ta in.; 3a 3ar. pen. B.I'. I'epacumenka. —
K.: ®ipma “IHKOC”, 2006. — 647 c.

2. I'eBoprus P.I'. TIpenensHas oneHka MpoIyKTHBHOCTH MHKPOBOJOPOCIEH B YCIOBHSX €CTECTBEHHOI'O U UCKYCTBEHHOTO
ocsemienus / P.I'. I'esoprus, C.I'. lllenaues, O.H. Kopons // Oxonorusa mops. Croen. Bbii. — 2010. — C. 29-32.

3. dpob6enkast 1.B. Biustaue ycnoBnii MUHEpaIbHOTO IIMTaHUS Ha POCT M XUMHYECKHH coctaB Spirulina platensis (nordst.)
geitler: nuc. kaug. 6non. mayk: 03.00.17. / .B. JIpo6enkas. — CeBacromois, 2005. — 188 c.

4. KotnHcpkuii A.B. BrummB ocBiTIIeHHS Ha MIrMEHTHHUH CKJIAJ Ta MPOAYKTUBHICTH chipyminu / A.B. Koruncekuii // Xap-
4oBa i nepepobHa npomuciaoBicts. — 2009. — Ne 4-5. — C. 23-25

5. Uzyuenue Spirulina platensis — HOBOro o0beKTa A BRICOKOMHTEHCUBHOTO KyJIbTUBUpoBaHus / [Muxaiinos A.A., Bep-
swiuH H.H., Ilunesnu B.B., lllapenkosa X.A.] // buonornuyeckue Hayku. — 1972. — Ne 2. — C. 67-73.

6. Durand C.H. Industrial progress of the photosynthesis through algae Spirulina / C.H. Durand, C. Santillian // First chem-
ical congress of North America continent. — Mexico: D.F., 1985.

7. Fevries C. Incorporation de Spiruline / C. Fevries, B. Seve, D. Essais // Ann. Nutr. et A-lim., 1976. — Vol. 29, Ne 6. —
P. 625-650.

8. Fox R.D. Algoculture: Spirulina, hope for a hungre world. Pub / R.D. Fox by Edisud, Aixen-province. — France, 1986.

HapammuBanue 6uomaccsl Spirulina platensis odoramennoii Ko6ainbToM npu pasinyHbIX TeXHOJIOTHYECKHX Mapa-
MeTpax

I'.B. Mep3i0Ba

BrnusiHue MHTEHCUBHOCTH OCBCIICHMA HAa Hapall¥BaHUE OnomMaccsel CIIMPYJIMHBI U HAKOIJICHUA B neit KobansTa IIPOBOANIN
IPU HOBBIIICHHBIX KOHIEHTPALMAX 3TOr0 MeTajla B MUTATEeIbHOM cpene (103a IpeBbliana nokasarend KoHTpoist B 120 pa3).
yCTaHOBHeHO, 4YTO ONTUMAJIIbHBIMHU CBETOBBIMU PEKMMAMU, KOTOPHIC IMO3BOJIAIOT MaKCUMaJIbHO HApaCTUTh 6nomaccy CIIipy-
TMHBL, oborameHHyo KobanbToM, SBISIOTCS: ¢ MEPBBIX 10 TpeThu cyTKH — 1300 JIFOKC, ¢ 4eTBEPTHIX M0 IecThie CyTKu — 2400
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JIIOKC; B TEYEHHUE CEMU U BOCbMHU CyTOK — 3900 J1toKc, Ha AEBATHIC U JECATHIC CYTKH KyJIbTUBUPOBaHUA KyIbTyphl — 4800 srokc.
[Ipu tommuuHe nurarenpHoOi cpenbl 10-15 ¢M U pu HaNWYMU B HEH TOBBIIICHHBIX 103 KoOanbTa HHTEHCHBHOCTh HapallnBa-
HUsI OMOMACCHI CIIMPYJIHHB! HAMBEICIIAsL.

KinoueBble ci10Ba: a3oTHOKUCIBINH KobanbT, OMomacca, mUTaTeIbHAas Cpesia, CBETOBON PEXUM, CIIMPYIIMHA.

Haoittwna 24.10.2013.

YK 664.8.022:635.655

KAJIMHUHA E.Jl., kaHa. TeXH. HAyK
Jlyeanckuti HAYUOHANLHBILL A2PAPHBIL YHUGEPCUMEM

JAAHAMHAKA COCTABA YIJIEBOJAOB 1 KHCJIOTHOCTH
I'nIPOJIN30BAHHOI'O MOJIOKA IIPU PA3JIMYHOU CTEIIEHA
Ir'maPOJIN3A JAKTO3bI

Hexotopsie norpeduteny He MOTYT YIOTPEOISTH MOJIOYHBIE TPOILYKTHI, YTO CBSI3aHO C HEAOCTAaTOYHBIM KOJIMYECTBOM (e-
PMEHTa JaKTa3bl B ITHIIEBAPUTEILHOM TPaKTe 4esoBeka. Kpome TOro, BHICOKOE COZEpIKaHHE YIIEBOLOB OOYCIOBIMBAET HE
TOJIBKO U3MEHEHHE KOHCUCTECHIIUH IIPY XPAHEHUH CI'YLIEHHBIX KOHCEPBOB C CaxapoM, HO U OTPaHUYMBACT YNOTPEOICHHE ITHX
HPOAYKTOB JIOABMHU, HUMEIOLIUMH OINPEIe]ICHHbIE AUeTHYeCKHUe MOTpeOHOCTH. OAHUM U3 TIEPCIICKTHBHBIX MyTEil peleHus 3ToH
po0IIEMBI SIBIACTCS PACIICIUICHHE JIAKTO3bI C IOMOLIBI0 (PepMEHTA B-ranaKkTo3u1as35l.

B nmanHo#t paboTe onpeneneH KOINIECTBEHHBIH COCTaB YIieBOJOB M ITOKa3aTeleil THTPUPYEeMOH W aKTHBHON KHCIIOTHOC-
Tl THAPOJIN30BAaHHOTO MOJIOKA IIPH Pa3IMIHOM CTEIEHH TUAPOIIH3a JIAKTO36L.

KnroueBble ci10Ba: MOJIOKO THIPOJIM30BAHHOE, JIAKTO3a, TJIIOKO3a, TalakTo3a, THTPyeMas U aKTUBHA KHUCIOTHOCTH, BEI-
cok0d(h(eKTHBHAs KHUAKOCTHAS XpoMaTorpadus, CTENeHb T'MAPOJIM3a JIAKTO3bl, [-rajakro3uaasa, (EepMEHTHBI Ipemapat
GODO-YNL2, KpuocKOnu4ecKuii MEeTO.

IocranoBka npodaembl. CoaepkaHiue JTaKTO3bl B MOJIOKE KOJIEOIeTcsl He3HaYUTENFHO M COCTABILSIET B
cpemraeM 4,5-5,1 %. HecMOTpst Ha BaYKHOCTB JIAKTO3HI [ 1, 2], BCTpedaroTcs ciydan, KoTria ¢ HaJTiare B Ipo-
JyKTaxX IMUTAHUS HEXENATeIbHO. JTO CBA3aHO C HEIOCTATOUHBIM KOJIMYECTBOM WM OTCYTCTBHEM (pepMEHTa
[-rajakTo3uasbl B MUILEBAPUTEILHOM TPAKTE YEIOBEKa, YTO OrPaHMYMBACT MOTPEOICHUE MOJIOKA U, Clie-
JIOBATEIBHO, TIOCTYTUICHUE B OPTaHU3M OMOJIOTMYECKH IIEHHBIX ITUTATEIHBIX BEIIECTB.

B HaTypanbHOM BHJIE JIAKTO3a YEJIOBEYECKUM OPTaHU3MOM He ycBauBaeTcs.. OIHUM U3 IEPCIEKTUB-
HBIX IyTeW peuIeHus] J7aHHOH MpoOIeMBI ABJSETCS TONMHOE WM YaCTUYHOE PACIICIUICHUE JIAKTO3HI C T10-
MoIIbI0 epMeHTa [-ralakTo3uaa3sl Ha MOHOCaxapa IIIOKO3y U TrajakTosy. [lpu cHmkeHunu copepka-
HUSL JIAKTO3bl U3MEHSETCSI XUMHUECKUM COCTaB MOJIOKA, yJIydIIalTCs OpraHONENTUYECKUE TOKa3aTelH,
OHO Jy4llle yCBauBaeTCs U MepeBapUBacTCs OPraHU3MOM 4elloBeka [3, 4].

AHaJIN3 NOCJEeHUX HUCCACAOBAHUN W MyOnuKanui. AHaIu3 JIUTEpaTypHBIX UCTOYHHUKOB I0O3BO-
JSIET CAeNaTh BBIBOJ, UTO Oiaromaps pacIieluieHHIO JaKTO3bl B MOJIOKE C TIOMOIIBIO B-TalaKkTO3UAa3Hl,
HOSIBUTCSI BO3MOKHOCTb pa3padoTaTh HOBbIE TEXHOJOI'MU NPOLYKTOB Ul JIOJEH, MHTOJIEPAHTHBIX K
JIakTose [5-6].

Lesas ucciegoBannii — BO3MOKHOCTh MPOMBIIIJIEHHOT'O MCIOJB30BaHUS (EPMEHTHOTO TMpernapara
GODO-YNL?2 mis npoBeneHust GepMEHTaTUBHOTO THIPOJIHM3a JIAKTO3bI ITPH IPOM3BOJICTBE CIYIIICHHBIX
MOJIOYHBIX KOHCEPBOB C CaXapoM.

3amadeil vccnenoBaHUd OBUIO ONpeAeiIeHNE KOJIMYECTBEHHOTO YIJIEBOAHOTO COCTAaBa M aHAJIN3 U3-
MEHEHHUS TUTPYEMOM U aKTUBHOM KMCJIOTHOCTEN MPHU Pa3IMyHON CTEIIEHH TMIpOJin3a JaKTO3bl MOJIOKA.

Marepuan u MeToauKa uccjaeaoBaHmii. /s mpoBeaeHUs SKCIIEPUMEHTAIBHBIX UCCIIEIOBAaHU UCIIO-
JI30BAJIM MTACTEPU30BaHHOE MOJIOKO, OXJaXJIEHHOE 10 TemnepaTypsl 43—-45 °C, ¢ MaccoBoi foneil npena-
para 0,03 % oT Macchl CBIphsI; 10 TemrrepaTypbl 4—6 °C, ¢ maccoBoit noseii mpenapata 0,02 % ot MacChI ChI-
pest; 1o Temmeparypsl 4—-6 °C, ¢ MaccoBoii nonei mpemnapata 0,01 % ot Macchl cbipbs. DepMeHTaTUBHBIN
THJIPOITH3 TIPOBOIMIM 107 AeficTreM mperapara GODO-YNL2 axtusrocTsio 5000 HJIE/em®. Tupomnuso-
BaHHOE MOJIOKO HallpaBJsUIM HAa WHAKTHBauWIo (hepmeHTa npH Temneparype 75-80 °C [8, 9].

OrmpenenieHne MacCcOBOM JOJIM JIAKTO3BI, TNIFOKO3BI M TATAKTO3bI MMPOBOAMIN XPOMATOTPpahUIECKUM
METOAOM C HCIIONb30BaHUEM BBICOKOd((ekTuBHOrO kmuaxoctHoro xpomatorpada SCL-6A dupmse
«Shimadzu» (SImonus) [7]. CTenenb ruapoIN3a JIAKTO3bI ONPENEISIIN KPUOCKOTUIECKUM METOJIOM, H3-

© Kamunnna E.JL., 2013.
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Mepsisl TOUKY 3aMep3aHusi MOJIOKAa THAPOJIM30BAaHHOTO Ha MUJIMOCMOMETPE — KPHOCKOIE TEPMODJIEKT-
puyeckom MT-5-0,2 (Poccus).

AKTHBHYIO KHCIIOTHOCTb CPEJIbl OINPEISIsUTA MOTCHIIMOMETPHUSCKAM METOJIOM C HCIOJIb30BaHUEM
pH-Metpa mapku IP®. M3MeHeHUs aKTUBHON KUCJIOTHOCTH PEAKIMOHHOM CpeJlbl PEryJIUpOBaId BHE-
cernneM B Hee 0,11 ruapokcuaa HaTpus WA 1 H MOJTOYHOM KUCIIOTHI.

Omnpe/ieieHre BBIICTIEPEUUCIICHHBIX MMOKA3aTeNIeH MOJI0KEHBI B OCHOBY IMPEUMYIIECTB (epMeHTa-
TUBHOTO THUAPOSIN3a JAKTO3HI B CPABHEHWH C TPAAMIMOHHBIMH TEXHOJOTHYECKUMH CXEMaMH, KOTOpPHIE
WCTIONB3YIOTCS B IPOM3BOCTBE CTYIIIEHHBIX MOJIOYHBIX KOHCEPBOB C CaxapoM.

Pe3ynabTaThl HCCJIeI0BaHUI U UX 00cy:xaeHue. [IpoBeeHHbIC UCCIEAOBAHUS MOKA3bIBAIOT, YTO
npu coaepxkanuu Jaktossl 1,30+0,06 %, conepikaHue IIIIOKO3bI U rajJaKTO3bl pABHOE U COCTABIAET IO
1,75£0,09 % w 1.n. B Hawane mporecca THAPOIN3a HIET MHTEHCUBHOE CHIDKEHUE COMEPKAHUS JTAaKTO3hI
U POCT KOJIMYECTBA MOHOCAXapoB — TJIIOKO3bI M TalakTo3bl. C YMCHBIICHUEM COJCPKAHUS JIAKTO3BI
npotuecc 3amennsiercs (puc. 1).
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Puc. 1. /lunaMHKa KOJIHYECTBEHHOI'0 COCTABA YIJIEBOOB IOCJIEe 06PadoTKH
MoJI0Ka B-rajakro3naasoi: 1 — 1akros3a; 2 — IMII0K03a; 3 — rajakrosa.

Hcnonn3ys pepmentrorit npenapar GODO-YNL2 mipu TuApOIIA3e JaKTO3bI, MEHSIETCS YTIICBOIHBINA
COCTaB MOJIOKa (JIAKTO3a PaCILEIUISIETCS 10 TIIOKO3bI M TaJaKTO3bl), YTO MPUBOAMUT K Pa3IMYHBIM U3Me-
HEHHSIM, KOTOpBIE TakKe TpeOyloT u3ydyenus. JlanpHeime nccieaoBanns ObUIN MTOCBSILEHB! H3YYSHUIO
BINSHUS (PEPMEHTATUBHOTO I'MPOJIM3A JAKTO3bI Ha (PU3UKO-XMMHUUECKHE CBOHCTBA MOJIOKA (KHUCIOTHO-
ctr). [lomyyeHHbIe JaHHBIE IPEACTABICHEI B TaOnunax 1-3.

Tabmuma 1 — Tutrpyemasi 1 aKTHBHAsI KHCJIOTHOCTH MoJIoKa (1pu Temneparype 43-45 °C, maccooii none npemnapata 0,03 %)

[IponomxuTenbHOCTh Crenens ruiponnsa Turpyemas AKTHBHAas
ruapoinusa, (60x60), ¢ JIAKTO3BI, % KUCJIOTHOCTB, °T KHCJIOTHOCTh
Kontposs — 18,0+0,5 6,620,1
0,5-1,0 35,3%1,7 18,0+0,5 6,6+0,1
3,5-4,0 70,443,5 19,0+0,5 6,610,1
4,5-5,0 72,2436 20,0£1,0 6,5+0,1

Kak cnemyer M3 sKCepUMEHTaJbHBIX AAHHBIX TUTpyeMas KUCIOTHOCTh MOJIOKA, MOJBEPrHYTOTO
(epMeHTaTHBHOMY THAPOIH3y NaKkTO3sl mpemapatoM GODO-YNL2 (aktuHOCTHI0 5000 HIIE/cM),
NPaKTUYECKU HE M3MEHWJIach IIPU CTENIEHU Iupoin3a j1akto3sl 70-75 %. Ilpu cTenenu runponnsa jgak-
T03bI 80-82 % BO Bcex oOpa3lax TUTpyemas KHCIOTHOCTh MOBBICHIAch U coctaBuia 21,0 °T, akTuBHas
KHCJIOTHOCTh MOHU3UNACK 10 6,5. Takue mokazatenn KUCIOTHOCTH MOJIOKA HE PEKOMEHAYETCSl UCTIONb-
30BaTh [IPU IPOU3BOACTBE MOJIOUHBIX CI'YILICHHBIX KOHCEPBOB C CAXapOM.
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Tabmmna 2 — TuTpyemasi H aKTHBHAsI KHCJIOTHOCTH MOJIOKa (npu TeMmneparype 4—6 °C, maccoBoii gone npenapara 0,01 %)

[IpomomxuUTenEHOCTD CreneHb rUIpoIN3a JaKTO3bl, % Turpyemas AXTHBHas

ruapomsa, (60x60), ¢ KUCJIOTHOCTB, °T KHUCIIOTHOCTD
8-10 48,0+2,4 18,0+0,5 6,640,1
12-14 60,0+3,0 19,0+0,5 6,640,1
14-16 66,2+3,6 19,0+1,0 6,6+0,1
16-18 68,3+34 19,0+1,0 6,6+0,1
18-20 70,4+3,6 19,0+1,0 6,640,1
20-22 74,5437 20,0+1,0 6,640,1
22-24 78,243,8 21,0+1,0 6,5+0,1

Tabmuna 3 — TuTpyemasi H aKkTHBHAsI KHCJIOTHOCTH MoJsIoKa (mipu temmeparype 4—6 °C, maccoBoii noxe npemnapara 0,02 %)

IIpotoKUTENLHOCT Crenenb ruiponusza Turpyemas AxTuBHAsS
ruposmsa, (60x60), ¢ JIAKTO3BI, % KUCJIOTHOCTB, °T KHUCJIIOTHOCTh
2,5-3,0 30,0+1,5 18,0+0,5 6,6+0,1
5,5-6 48,8+2 4 18,0+0,5 6,610,1
6-8 53,1+£2,6 18,0+0,5 6,6+0,1
8-10 59,8+3,0 19,0+0,5 6,6+0,1
10-12 69,0+3,4 19,0£1,0 6,6+0,1
13-15 71,0+£3,8 19,0£1,0 6,610,1
16-18 79,5+4,0 20,0+1,0 6,610,1
18-20 82,0+4,1 21,0+1,0 6,50,1

BoiBoabl. M3ydeH yriieBoHbIN COCTaB TUAPOJU30BAHHOIO MOJIOKA IIPU Pa3IMYHOMN CTETIEHU TUAPO-
JIW3a JTAKTO3bl MOJIOKA.

YcTaHOBIIEHO, 9TO (PepMEHTATUBHBIN THAPOIIN3 JTAKTO3BI 0COOOTO BIUSHHS HAa KUCIOTHOCTh MOJIOKa
He OKa3bIBaeT MPH CTETeHU Tuapon3a J1akTo3sl 70-75 %, 9To 04eHb BaXKHO TP IITUTEIFHOM XpaHEHHUH
MOJIOKA.
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JluHamika cKjagy BYIJIeBOJIB i KMCJIOTHOCTI Iiip0/1i30BAaHOr0 MOJIOKA 32 Pi3HOI0 CTyNeHs TiAPOJIi3y JAKTO3H

O.1. Kaninina

ITeBHa YacTHHA CHOKHBAYiB HE MOXKE BXKMBATH MOJIOYHI HPOAYKTH, IO MOB'SI3aHO 3 HEAOCTATHBOK KIJBKICTIO (epMEHTY
JIaKTa3y B TPABHOMY TpakTi JroguHU. KpiM TOro, BUCOKHMiT yMiCT BYIJIeBOIB OOYMOBIIIOE HE TiIbKM BUHUKHEHHS BajJ KOHCHC-
TeHUil miJ yac 30epiraHHs 3ryIICHHX KOHCEPBIB 3 IIYKPOM, ajie i 00OMEeXYye BKMBaHHS LUX MPOLYKTIB JOJbMH, SIKi MAIOTh [EB-
Hi gietndHi motpedu. OJHUM i3 MEPCHeKTUBHUX IUIAXiB BUPILICHHS MPOOJIEMH € PO3LICIUICHHS JIAKTO3H 3a JOIOMOTroi0 dep-
MeHTy B-ranakro3unasu. B naniit po6oTi BU3HAYCHO KiIbKICHHH CKJIa[ BYTJICBOJIB Ta MOKa3HUKH TUTPOBAHOI 1 aKTUBHOI KHC-
JIOTHOCTEH TiPOJII30BaHOTO MOJIOKA 32 Pi3HOTO CTYMEHS TiAPOJIi3y JIAKTO3H.

Kuro4oBi cjioBa: MOJIOKO TiiponizoBaHe, JIaKTO3a, INII0K03a, ralakTo3a, akTHBHA KHCIOTHICTh, KHCIOTHICTD, Ky TUTPY-
I0Th, BHCOKOG()EKTHBHA piIMHHA Xpomarorpadis, CTyHiHb TiIpoJi3y JAKTO3W, [-TalakTo3miasza, (epMEHTHHH IpermapaT
GODO-YNL2, kpioCKOIIYHHUIA METO/I.

Haoitiwna 21.10.2013.
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MIJABIP OITUMAJBHOI 3AKBACKH 3A BIOTEXHOJIOTI'TI
HOBOI'O KUCJIOMOJIOYHOTI'O HATIOIO — HOT'YPTY

Bucsitneni pe3ynpTaTé 6i0TEXHOJOTIYHUX JOCIIDKEHb MiTO0py KOMOIHOBAHOI 3aKBAaCKH Ul HOBOTO KHCIOMOJIOYHOTO
HATIOI0 — HOTYPTY 3 MPOIYKTaMu O KiITbHUIITBA.

CKBalryBaHHSI HOPMaJTi30BaHOTO 32 JKUPOM MOJIOKA 13 YMICTOM HPOJIYKTIB OJKITHHHUIITBA POBOJIWIN JICKITEKOMA BAJAMU
OakTepianbHUX 3aKBacoK, a came: LactococcusLactissubsp. lactis (Lac. lactis), Streptococcusthermophilus (Str. thermophilus),
Lactobacterium delbrueckii subspecies bulgaricum (Lbm. bulgaricum), Lactobacterium acidophilum (Lbm. acidophilum) ta ix
KoMOiHarii.

OtpuMmaHi aHi Aany 3MOTy BU3HAYUTH MOXKJIUBICTH CIIBICHYBaHHS JEKIJIbKOX IITaMiB MiKpOOPTaHi3MiB B OJHIH 3aKBaciii
Ta BILUTKB [[bOTO CMMO0i03y Ha SIKICTh ()EPMEHTOBAHOTO MOJIOYHOTO MPOIYKTY.

JlocnipkeH s IOKa3ay, 10 KACIOMOJIOYHHIA Halliii 3 T0JaBaHHSAM IPOIYKTIB OJUKIIPHUIITBA Bi3HAYAETHCS HAMKPAITUMHA
OPraHOJICTITHYHIMH [TOKa3HUKaMH TOJIi, KOJIM TUTPOBaHA KUCIOTHICTh 3HAXOUTHCS B Mexkax Big 90 mo 100 °T.

Kuruosi ciioBa: 3akBacka, Str. thermophilus, Lbm. acidophilum, Lbm. bulgaricum, iorypt, Mel, IIIOK, MATOYHE MOJIO-
YKO, OPTAaHOJICITUYHI TOKa3HUKH, KACIOTHICTb.

I[HocTanoBKa MpoOeMHu, aHAJI3 OCTAHHIX H0cCHimKeHb i myOaikamiii. Kucimomonouni npoayktu
3aiiMaloTh OJHE 3 MPOBIMHUX MICIIh B TITi€HI XapdyBaHHS CydacHOI JIOMWHU. PO3BHTOK yKpaiHCHKOTO
PHHKY KHCJIOMOJIOYHOT MPOAYKIIi MOKa3ye, 10 NPUPICT CIOXKUBAaHHS HOTYpTy HaWBUIIMK cepel MOJIO-
gaux npoaykris (10 %) [1, 2].

Cepen BeTUKOTO Pi3HOMAHITTS aCOPTUMEHTY HOTYPTiB MePEeBaKaIOTh Ti, [0 MAIOTh CUHTETUYHI a00
HeHaTypalbHi cknagHuky. LTy4Hi HanoBHIOBadi, cTabiii3aTopy, 3ryllyBayi 3HWKYIOTh LIHHICTh HATY-
PATBHUX KUCIIOMOJIOYHHX MTPOAYKTIB.

B Momo04HIN TPOMHCIIOBOCTI B OCHOBI BUPOOHUIITBA KACIOMOJIOYHUX MPOAYKTIB JIekKATh O10TEXHO-
JoTigHi mporecH. s KOKHOTO BUAY MPOAYKTIB BUKOPHUCTOBYETHCS TIEBHA 3aKBacKa, sKa 3abe3medye
crieruQivyHi OPraHoJICITHYHI, PEOJIOTIYHI Ta 010JIOT1UHI BIaCTUBOCTI.

AKTyanpHAM Ha CHOTOJTHI € CTBOPEHHS HOTYPTY, SKHA OM MaB BHCOKI CIIO>KMBYI BIIACTHBOCTI 3aBJISKH
3aCTOCYBAHHIO JIMIIC HATYpaJILHUX IHTPEMIE€HTIB. AHANI3 OCTAaHHIX JOCTIHKEHb ITOKa3aB, IO JTAHOI METH
MOXKHA JJOCATHYTH LIJIIXOM MPaBWIBHOTO MiA0OPY KyJIbTYp MOJOYHOKHCIIUX OaKTepii, siki BXOJSTh B CKIIAJ
3aKBAacKH. A SIK HaTypaJlbHI IHIPEAIEHTH JOLIIBHO OYyI0 O 3aCTOCOBYBATH MPOIYKTH O KITbHULITBA.

MomnodHoKuCT 6akTepii BiAIrpatoTh OCHOBHY POJIb Y BUPOOHUIITBI KUCIOMOJIOYHUX TIPOTYKTIB, JI€
BUKOHYIOTH Taki QyHKLIi: TpaHchopMallis JaKTo3H, OUIKIB, HUTPATIB Ta, MOXKIIMBO, 1HIIUX MiHOPHHUX
KOMIIOHEHTIB MOJIOKa y TIOKMBHi, CMaKOBI 1 apOMaTU4HI CIIOTYKH, 00yMOBIIOIOUH crierudiuHi opra-
HOJICNTUYHI MTOKA3HUKH; MPUTHIYEHHS PO3BUTKY IIKIAIUBOI (71T TEXHOJIOTii BUPOOHMIITBA) Ta TATO-
TeHHOT MIKPO(hIOpH MOJIOYHOIO KHCJIOTO, SIKY BOHH MPOJNYKYIOTh, THM caMHUM 3HIXKyrouu pH cepe-
JOBHIA; YTBOPEHHs crielu(iuHuX aHTHOAKTEpiaJbHUX PEeYOBHH (aHTHOIOTHKH, OaKTepiOLMHH, Iepe-
kuc Bomuro) [3—10].

VY myOunikanisix € 3ragyBaHHs IO Te, M0 MPOAYKTH ODKITBHULTBA SIK BYTJIEBOAHO-BITAMiHHI HAMoO-
BHIOBaUi 3aCTOCOBYBAJIHCS JJIsI KUCIIOMOJOYHOTO MPOIYKTY «Memok», Maciia BEpIIKOBOTO, CHPKOBUX
neceprtis, kedipy [11-13].

Tomy MeTOr podOTH OYIIO POBEACHHS JOCIIKEHHS MO0 YAOCKOHAICHHS OI0TEXHOJIOTIi BUTO-
TOBJICHHS HOTYPTIB HUISIXOM Mi00pY KYJIBTYP MOJOYHOKHCIMX OAaKTEpii Ta BUKOPUCTAHHS K iHIpemi-
€HTIB TIPOIYKTIB OKITHHHIITBA.

Marepiaau i MeTOaH AOCTITKeHDb. J[159 MPOBENEHHS TOCIIPKEHHS BUKOPHUCTOBYBAIA MOJIOKO KO-
POB’siue 3 MacoOBOIO YacTKOIO XKHPY (M. 4. K.) 3,4 %, 3aKBacKy Ha 3HEKUPEHOMY MOJIoLi 3 M. 4. k. 0,05 %,
1ykop padiHOBaHMIA, MEI HATypalbHUIH, MaTOYHE MOJIOYKO, ITHIIOK, a TAaKOXK OakTepiajbHI 3aKBACKU
Lactococcus Lactissubsp. lactis (Lac. lactis), Streptococcus thermophilus (Str. thermophilus),
Lactobacterium delbrueckii subspecie sbulgaricum (Lbm. bulgaricum), Lactobacterium acidophilum
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(Lbm. acidophilum) Ta ix xomb6inarii. TurpoBany kucimotHicTh Bu3Hadaym 3a [[OCT 3624-92, oprano-
nenTuyHy omiHKy — 3rigHo 3 [OCT 28283-89, macoBy yactky xupy — 3a [OCT 5867-90.

VY X0/ eKCTIepUMEHTY TOTYBAIH JOCIITHI 3pa3ku NpoaykTy. JlociaHi 3pa3ku Horypty «MemnoBuii»
TOTYBaJIH 33 PEIENTYPOIO, 3aTBEPKCHOIO Y BIAMOBIIHUX HOPMATHBHO-TEXHIYHHX JOKYMEHTaX. 3a KHC-
JIOTHICTIO Ta OPTaHOJENTHYHUMH IMOKA3HUKAMH TOTOBOTO KHCIOMOJIOYHOTO HAIOK BCTaHOBIIOBAIH
TPUBAJIICTh CKBaITyBaHHS.

Pe3yabTaTu nociaiakeHb Ta ix 00roBopenHsi. OpraHoJeNTHYHI TOKA3HUKHU JOCIITHUAX 3pa3KiB KH-

CJIOMOJIOYHHUX HAITOIB 3 PiI3HOI0 MIKpPO(DIIOpOIO y 3aKBacKax HaBeICHI B TaOIuIi 1.

Tabmums 1 — OpranosienTHYHI NOKA3HMKHN KM CJIOMOJIOYHHUX 3ryCTKIB 3a 1ii pisHoi mikpodaopu

Ckuitan Mikpoduiopu
3aKBaCKH

OpraHonenTH4Hi NOKa3HUKH

30BHIIIHIM BUTJISA TA KOHCHCTEHIIiS

CMakK Ta 3amnax

Lac. lactis

OJHOpIi/IHA, HEOCTATHBHO IIINBHUIN 3TYCTOK
JKOBTYBATOT'0 KOJIbOPY

HPHUTOPHO-COJIOIKHH, 3 IIPUCMAKOM i 3aI1aX0M
Mezy Ta IHIKY

Str. thermophilus

3ryCTOK KOBTYBATOTr'0 KOJIbOPY OJHODPIIHHH, B
Mipy OIUTBHAN

B MipY COJIOJKHMIA, 3 IPUCMAKOM Ta apOMaToOM
MeJy 1 UKy

Lbm. acidophilum

OJIHOpi/IHA 371eTKa TATy4a KOHCUCTEHIIs, 3TyC-
TOK YKOBTOT'O BilITIHKY

JIeI0 KUCITYBAaTHi, 3 TPUCMAKOM i 3araxam
MeJy Ta IMIWIKY

Lbm. bulgaricum

OJTHOPITHUH 3TYCTOK 3JI€rKa TATYy40i KOHCHC-
TEHIIi1 JKOBTOT'O BiITIHKY

MIPUCMAK i 3aI1ax MPOAYKTIB OKIIBHULTBA,
3JIeTKa KUCIyBaTHH Ha CMaK

onHopinHa 3 SO HiZ[BI/IHIeHI/IM Tra30yTBOPCH-

OCBDKAIOYHH, IPUTOPHO-COJIOIKHH, JI€b TOCT-

Kedipna 3axBacka HSIM Y BUTJISLAI Oy/b0aIoK, KOJIip IPOAYKTY

0 pHii 3 IPUCMAKOM 1 3aI1aXxOM MeJy Ta IIIKY.
JKOBTYBATOT'O BiJTIHKY

Str. Thermophilus, Lbm.
acidophilum, Lbm. bulgaricum

B Mipy COJIOJKHIA, 3 MPUEMHUM TPHUCMAKOM i
3ammaxoM Meay Ta MHJIKY

3ryCTOK )KOBTYBAaTOT'O KOJBOPY OJHOPIIHHH, B
Mipy HiIbHUI

Byno BcTaHOBIIGHO, 110 BUKOPHCTaHHS PI3HUX 3aKBACOK 3 HASBHICTIO MPOIYKTIB OKITLHHUIITBA
MIPU3BOJIUTE 10 OTPUMAaHHS MPOAYKTIB 3 PI3HAMH OPTraHOJIEITHYHUMHU ToKa3HuKamMu. OHI Haroi Maau
HAJITO COJIOAKHI CMaK Ta Bagyd KOHCHCTEHII, a 1HII — HaBIIAKW — ITABUIICHHS CMaKOBHX sKocTel. Lle
MOSICHIOETHCSL THM, IO Taki 3aKkBacku siK Lac. Lactis 1 kedipHa € MEHIII aKTUBHUMU KHCIOTOYTBOPIOBA-
yamu, HiX Str. thermophilus, Lbm. acidophilum 1 Lbm. bulgaricum. Y mpoueci cKBamlyBaHHsS KHCIIHMA
CMakK 3TyCTKiB HIBEIOBABCS COJIOJKUM CMakoM Meny. B pe3ynbTaTi OTprMaHi HAImoi MaJlkd Y Mipy COJIO-
IKUH CMaK.

Bynu mpoBeneHi TakoX JOCTIKCHHS TUTPOBAHOI KHUCJIOTHOCTI MPOTATOM CKBalllyBaHHS Ta ii
3B’S30K 3 OPraHOJENTHYHUMH MTOKa3HHKAaMH 3 METOI0 BCTAHOBJICHHS ONITUMAIBHOT TPUBAJIOCTI CKBAIITY-
BaHHS MOJIOKa.

PesynbraTu qociikeHb MOKa3aly, 0 KUCIOMOJIOYHHIA HaITil 3 T0JIaBaHHSAM MPOAYKTIB O/DKUTEHU-
IITBA Bi/JI3HAYAETHCS HAMKpAIIMMH OPTaHOJICITHYHUME MOKA3HUKAMH 32 TUTPOBAHOI KUCIIOTHOCTI B Me-
s)ax Big 90 mo 100 °T.

JluHaMmika HapOCTaHHS KUCIOTHOCTI 3TYCTKIiB 3 JOJAaBaHHSIM MEIy, MAJIKY Ta MaTOYHOTO MOJIOYKa
MPOTATOM TIEBHOT'O Yacy CKBAIllyBaHHS Pi3HUMH 3aKBaCKaMHM MTOKa3aHa Ha PUCYHKY 1.

Hapoctanns KHCIOTHOCTI HAHOUIBIT aKTHBHO BiAOYBaIOCS 32 BUKOPUCTAHHS TaKHUX 3aKBACOK SK Str.
Thermophilus, Lbm. bulgaricum, Lbm. acidophilum ta xombiHnoBaHOi 3akBacku (Str. Thermophilus +
Lbm. acidophilum + Lbm. Bulgaricum). Toni sk mpy 3aCTOCYBaHHI 1HIIMX IITaMiB, aHATIOTIYHUN TPOLIEC
BiI0YBAETHCS JIOBIIIE.

S0 He MOPYIIyBaTH TEXHOJIOTIIO 3aCTOCYBaHHS JOCIIKYBAaHMX HAMH MIiKPOOIOJOTIYHUX KYiIhb-
TYyp, TO KUCIOTHICTh 3rycTKy Big 90 go 100 °T 3a BukopucTanHs Ke(ipHOi 3aKBacCKH HacTana OlbII HIK
4yepe3 7 roquH, a 3a Bukopuctanus Str. Thermophilus, Lbm. bulgaricum, Lbm.acidophilum ta xoM0iHO-
BaHOI 3akBacku (Str. Thermophilus + Lbm. acidophilum + Lbm.Bulgaricum) — depe3 6 romgus. IIpore,
OJTHOIIITAMOBI 3aKBaCKH B IMOJAJBIIIOMY OUIBII aKTUBHO HAPOUIYIOTh KHUCIOTHICTH, IOPIBHSHO 3 KOMOi-
HOBAHOIO 3aKBACKOI0, IO B PE3yJIbTATI HAA€ IM HAJTO KUCJIOTO CMaKy.

BpaxoByroun MO3WTHBHY [if0 KOHTJIOMEPATy MIKPOOPTaHi3MIiB HAa OPTraHOJICTITUYHI TOKA3HHWKH, Y
TTOAAJIBIITOMY BHBYAJIH BIUTHB Pi3HUX 1X KOMOIHAIINH Ha SKICTh HOTypTy. A came: Str. thermophilus, Lbm.
acidophilum, Lbm. bulgaricum, OTXe, MH CKOMITOHYBaJI 0araTOIITaMOBHUI IpenapaT i OTPUMAaHHS
MOJIOYHOKHCIIOTO 3TYCTKY 3 0a)KaHUMH CIIO)KHBUYMMH BIIACTUBOCTSAMHU.
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= —#— Lbm.acidophilum
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= Z 3aKBacKa
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0
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TpuBaiicTh CKBaIyBaHHS, TOX

|

Puc. 1. InHamika 3p0CcTaHHA KMCJIOTHOCTI KHCJIOMOJOYHUX HANOIB 3 10JaBAHHAM
MeAy i 4ac CKBALIYBAaHHS Pi3HHMH 3aKBACKaMH.

CriBBiJHOIICHHS KYJIBTYP MIKPOOPTaHi3MiB MiJ 4ac BUPOOHHUITBAa KUCIOMOJIOYHOTO HAIOI0 BHU3HA-
Yajy, MMOPIBHIOIOYH JCKUJIbKA IMMOKAa3HUKIB: TUTPOBAHY KUCJIOTHICT, TPUBAJIICTh CKBAITyBaHHS, OpraHO-
JIENITUYH] TTOKA3HUKH. Pe3ynbTaTi eKcriepuMeHTy MpeACTaBIeHI Ha PUCYHKY 2 i B Ta0numi 2.

110
— 1/3 Str.thermophilus
oHﬁ 100 1/3 Lbm.acidophilum
2 90 1/3 Lbm. bulgaricum
9
E 80 e )[4 Str.thermophilus
5 70 1/4 Lbm.acidophilum
g 1/4 Lbm. bulgaricum
= 00
E 50 1/4 Str.thermophilus
S 1/4 Lbm.acidophilum
= 40 2/4 Lbm. bulgaricum
= 30
& eeeeee 1/4 Str.thermophilus
20 - 2/4 Lbm.acidophilum
10 1/4 Lbm. bulgaricum

o 1 2 3 4 5 6

TpuBaNicTh CKBAIyBaHHS, TOJ.

Puc. 2. /Ilunamika 3pocTaHHsI KHCJIOTHOCTI KMCJIOMOJIOYHOTO MPOAYKTY
3 Pi3HUMH CHIBBiIHOLIEHHAMH KYJIbTYP MiKpoopraHi3mis.

Amnanizyrouu rpadiky, MOKHA BiIMITUTH, IO 301JIbIIEHHS YUCETBHOCTI JAaKTOOAKTEPii B IITAMOBHX
KOMOIHAIISIX 3aKBaCKU MPHU3BOIUTH J0 OLIBII CTPIMKOI'O HAPOCTaHHS THTPOBAaHOI KUCIOTHOCTI. Toxi sk
301IBLICHHS KITBKOCTI CTPENTOKOKIB, HABIAKH, CTPUMYE arpeCUBHICTh JIAKTOOAKTEPiil.

Pesynbpratu mocnmimKeHb MoKas3aiy, M0 BUKOPHCTAHHS TaKUX CHEPriiHUX KUCIOTOYTBOPIOBAUIB SK
Lbm. Bulgaricum ma Lbm. acidophilum Oinpll AOINBHE 13 TePMODUILHHUM CTPEITOKOKOM (Str.
Thermophilus) y cuiBBignomenHi 1:1:1. OckiabKy, iHII BUBYCHI HAMU BapiaHTH KOMOIHAIIN 3raJaHuX
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MIKpOOPTaHi3MiB MIPU3BOIATH 200 10 HAUIUIIIKOBO KHUCJIOIO CMaKy (301NIbIICHHS JJaKTOOaKTEPiii), ab0 10
HA/TO LIIFHOI KOHCUCTEHIIT SIK Y BapiaHTi 13 30UIbILIEHHAM KiJIBKOCTI CTPENTOKOKIB, [0 MOYKE CIIPHYH-
HUTH YCKJIATHEHHS B TEXHOJOTI1YHOMY ITpoIieci BUPOOHHUIITBA HOTYPTY.

Tabmst 2 — OpranoJenTHYHA OMiHKA KHCJI0MOJIOYHOT0 MPOAYKTY 3 PisHHMH BapiaHTaMu KoMOiHaIiii mramis y 3akBaci

. OpraHoienTH4Hi NOKa3HUKU
Cxirax Mikpo(IIOpH 3aKBacCKH — -
30BHIIIHI} BUIIISAA T2 KOHCUCTEHILIS CMaK Ta 3amax
1/3 Str. thermophilus 3TYCTOK OJJHOPiMHMI B Mipy LIUIGHUHA | IPUEMHHMII B Mipy COJOAKUH MEIOBHH CMaK Ta
1/3 Lbm. acidophilum MKOBTOTO BIITIHKY apomar
1/3 Lbm. bulgaricum
2/4 Str. thermophilus OJTHOPIAHUIA, HAITO LIIIBHHUI )KOBTYBa- B Mipy COJIO/IKMif MEJOBHI CMaK Ta 3amax
1/4 Lbm. acidophilum TOTO KOJILOPY
1/4 Lbm. bulgaricum
1/4 Str. thermophilus 3TYCTOK OJJHOPIIHHI B Mipy LIIIbHUH HaJITO KUCIHH 31 CMaKOM Ta 3ariaxoM MeJy
1/4 Lbm. acidophilum KOBTOTO BIITIHKY
2/4 Lbm. bulgaricum
1/4 Str. thermophilus OJHOPIAHUH 1 IEIIO TATYYHH 3TyCTOK 3 | HAATO KUCJIUH 3 HEBHPA3HUM CMaKOM Ta 3ama-
2/4 Lbm. acidophilum 03HAKaMH CIIHU3Y >KOBTYBATHHA XOM HaIllOBHIOBayda
1/4 Lbm. bulgaricum

TakuM 4YMHOM, ONTHMAIbHUM CIIBBIIHOLICHHSM KyJIbTYp KOMOiHOBaHOi 3akBacku Str.
Thermophilus + Lbm. acidophilum + Lbm. Bulgaricum € —1:1:1.

BucHoBKH Ta nmepcneKTHBY MOAAJIbIITUX A0CTI/IZKEHD.

1. Morypt 3 101aBaHHsAM IPOAYKTIB 6IKIMEHUALTRA Bi3HAYAETHCS HANKPAIIHIME OPraHOJICITHYHH-
MH TTOKa3HUKAMH 32 TUTPOBAHOI KHCIOTHOCTI B Mexax Bix 90 mo 100 °T.

2. JlomaBaHHS POAYKTIB O/DKUTBHHUIITBA O BUX1THOI CHPOBHHHU Ta 3aCTOCYBAHHS 3aKBAaCKH 13 BMiC-
toMm Str. Thermophilus + Lbm. acidophilum + Lbm. Bulgaricum y cuiBBigHomenHi 1:1:1 no3Bose
OTpUMAaTH HOTYPT i3 OJHOPIAHUM y Mipy IIIJIBHUM 3TYCTKOM YKOBTOTO BiATIHKY Ta MPUEMHUM Yy Mipy
COJIOZIKMIM MEJIOBHM CMaKOM Ta apOMaTOM.

[lepcneKTHBHUM HamNpsIMOM AOCIiIKEHHS € BCTAHOBJICHHSI BIUIMBY MPOAYKTIB OMKIIGHUITBA Ta 3a-
KBAaCKM Ha TEpMiHM MPUAATHOCTI 30epiranus Horypry.
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13. Horypr coepuii. Texniuni ymosn / TY YV 01193627.066:2000. — K.: JIIT <Y kpMeTpTecTcTanaapt», 2001. — 56 c.
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Ilon0op onTHMANILHOI 3aKBACKH IIPH 0MOTEXHOJOTHH HOBOI'0 KHCI0MOJI0YHOr0 HAIIMTKA — HOrypTa

C.B. Mepsios, O.0. CHexko

ITokazaHbI pe3yabpTaThl OHOTEXHOIOTHYECKHX HUCCIIENOBAHHUN 1T0100pa KOMOMHUPOBAHHO 3aKBAaCKH IJISI HOBOTO KHCIIOMO-
JIOYHOT'O HAITUTKA — HOT'ypTa C MPOAYKTAMHU IT4EI0BOICTBA.

CkBalMBaHue HOPMAIN3UPOBAHHOTO MOJIOKA IO XKHPY C COAEPIHAHHEM IIPOJYKTOB ITYETOBOACTBA MPOBOJHIN HECKONb-
KAMH BUAaMH OaKTepHalbHBIX 3aKkBacoK. HemocpexctBenno: Lactococcus Lactis subsp. lactis (Lac. lactis), Streptococcu
sthermophilus (Str. thermophilus), Lactobacterium delbrueckii subspecies bulgaricum (Lbm. bulgaricum), Lactobacterium
acidophilum (Lbm. acidophilum) n nx xoMmOMHaIMi.

[Ipoanann3npoBaB MMOIyYIEHHBIC JAaHHBIE, MBI ONIPEAEIMIN BO3MOKHOCT COCYIIIECTBOBAHHE psijia ITAMMOB MHKPOOpPTaHH-
3MOB B O/IHOH 3aKBacKe M BIIMSHHE 3TOT0 CHMOMO03a Ha KaueCcTBO (PepMEHTHPOBAHHOTO MOJIOYHOTO MIPOIYKTA.

HccnenoBanus moka3aid, YTO KHCIOMOJIOYHBIH HAIMUTOK C UCHOIB30BaHUEM IIPOJYKTOB ITIETOBOACTBA MMEET HAWITYUIINE
OpraHoOJCNITHYECKHE TOKa3aTeNy IpU TUTPOBaHHOH kucnoTHocTH oT 90 o 100 °T.

KnroueBbie ciioBa: 3akBacka, Str. thermophilus, Lbm. acidophilum, Lbm. bulgaricum, ¥iorypt, Méx, npuiblia, MaTo4uHOE
MOJIOYKO, OPTaHOJIENTUIECKHE TTOKa3aTeN1, KUCIOTHOCTb.

Haoiiwna 25.10.2013.

YK 638.124.4""324'':577.152.34

HEI[AHIKIBCI)KPIFI B.M., kaH. C.-T. HAyK
bBinoyepxiscokuii HayionanvHull azpapHuti yHisepcumem

BILJIUB ITPOTEA3U HA 35EPEKEHICTh CUJIN BI)KOJUHUX CIMEI
TA HAKOIIMYEHHSA B OPI'AHI3MI B/IK1IJI HEIIEPETPABHUX PEIHITOK
KOPMY IIPOTAI'OM 3UMOBOI'O ITIEPIOY

BuBueHO BIUTHB KHCIIOi POTEa3u Ha 30€peKeHHs CHITH O/DKOJIMHUX ciMell 1 HAKOMMYCHHS B OpraHi3Mi O/1Kij HerepeTpas-
HMX 3aJIMILIKIB KOPMY IIPOTATOM 3UMOBOTO Iiepioy. BcraHOBIIEHO, 1110 3a CIOXKMBAHHS 0JDKOJIAMH BYTJIEBOAHOTO KOPMY 3 yMi-
crom 0,02 % xucnoi mpoTeasu BiaXin OKIN 3a 3UMOBHI MEPioJ y CepeqHbOMY B CiM'SIX HOCIHiAHOI rpymu craHoBuB 11,6 %.
BonHouac y ix aHasnoriB KOHTPOJIBHOI IPyNH Il Moka3HUK OyB y Mexax 18,1 %. TakuM 4uHOM, B O/DKOIMHHX CIM'SIX OCHTiA-
HOI TpynHu 3a 3UMOBHI MEPiOJ Y CepeHbOMY 3ardHyJIO Ha CIM'I0 Ha 6,54 % MeHIe OpKia MOPIBHSIHO 3 KOHTpoJieM. Binxin
OJIDKIN y ciM'SIX KOHTPOJIBHOT rpymH KoymBaBcs Bix 5,9 1o 46,7 %. Y nocimifHiil Tpyri 1ei mokasHUK OyB JICII0 HHKYUM 1 3Ha-
XOIMBCS B Mexkax Bif 5,3 10 20 %. 30epeskeHHs CHIIN OJKOIIMHUX CIMEH B CEpPEeAHBOMY Ha CIM'FO IIPOTATOM 3MMOBOTO TEPioay
B JociiaHii rpymi craHoBuio 88,4 %, y kouTposbHii — 81,9 %. YV pasi cnoxkuBaHHs OKONaMid KOPMY 3 KHCIIOIO [TPOTEa30i0
KUTBKICTh HEMePEeTPaBHUX 3aJIMIIKIB KOPMY 32 3MMOBHH nepios Oyna Hx40I0 Ha 7,9 %.

Kumrouogi ciioBa: 6mxonuHi ciM’i, Kcna mporteasa, 30epeeHiCTh, HellepeTpaBHi PEIITKH KOPMY.

IocTanoBKa npodJeMu, aHAJI3 OCTAHHIX J0CHiAKeHb Ta myOaikaniid. [Ipogykuis OmKUTBHULIT-
Ba HaOyJa MHUPOKOTO 3aCTOCYBAaHHS Y XapuyBaHHI HACEJNEHHS 3aBISKH BUCOKOMOXUBHUM Ta JIIKyBallb-
HUM BiacTUBOCTAM. [lomuT Ha HET 3 poKy B pik 3pocTae. JloctaTHeE BUPOOHHUIITBO MPOAYKTIB ODKUTEHU-
[[TBA MOXJIMBE 32 YTPUMAHHS CHUJIBHHX BHUCOKOMPOAYKTUBHUX CiMeH i3 3a0e3Me4YeHHsSM MOBHOI[IHHOI
TOMiBJII Ta BUCOKOKBaiikoBanoro mormsmy [1, 3]. BaxknueuM (hakTopoMm Ipu MbOMY € MOBHOITIHHA
TOMIBIISI OJIKIJI, sIKa 3aJISKUTh BiJl MOTY>KHOCTI MEIOHOCHOI 6a3u. BimomMo, 110 3a HeOCTaTHROTO 3a0e3-
neYeHHs OJUK1T KOPMOM 3HMKYETHCS X IHTEHCHBHICTh PO3BUTKY, BiATAK, BAPOOHHULITBO MPOTYKIIii.

[IpakTuka nmokasye, 1o MeIoHOCHA 0a3a O/pKiT B YKpaiHi He 3aBK/IU 3aJ0BOJIBHSE IX MMOTPEOH Y KO-
pMi. Lle sBHIIe criocTepiraioTh paHHBOIO BECHOIO Ta B OCIHHIN TEpiojl. 3 METOI0 JOCTaTHHOTO 3a0e3rne-
YeHHs OJKIJT KOPMOM, 30KpeMa OiJIKOBUM, BUKOPHCTOBYIOTH HU3KY 3aMiHHHKIB, 30Kpema Xiibomnekap-
CBKIi JAPIXJIKI, 3TYIIEHE MOJIOKO, COEBE MOJIOKO, COeBe OopornHo Ta iH. [1, 4]. L{i 3aMiHHMKY BiTHOCATH
JI0 YaCTKOBHUX KOPMOBHIX IHTPEHIEHTIB OIKJI, OCKUTLKH 3 HUX B OpraHi3Mi OIKII 3aCBOIOETHCS JIHIIIEC
MIEBHA JTOCTYITHA YaCTHHA ITOKMBHUX PEUYOBHH [2, 5, 6].

BcraHoBNIEHO, O AOCTYIHICTH MOKUBHUX PEYOBHH KOPMY 3aJICKUTh BiJl aKTUBHOCTI (DEPMCHTIB
KHIIKOBO-IITYHKOBOTO TPAKTy. 3 OISy Ha Iie, HAaMU OYJIO 3alpOTIOHOBAHO BHKOPUCTAaHHS (DEPMEHTIB,
30KpeMa KHCJIOi MPOTeas3y, Y TOMIBI 0K TS I ABUIICHHS €(EKTUBHOCTI 3aCBOECHHS MTOKUBHUX PEUO-
BUH YaCTKOBUX 3aMiHHUKIB O1JTKOBOTO KOPMY.

BpaxoByroun, 110 BUKOPUCTaHHS I[LOT0 (PEPMEHTY Y TOJIBII OJKLIT POBOUTHCS BIIEPIIIEC, BUHUKAE
moTpeba y BUBUCHHI BIUIMBY HOTO HAa 3UMOCTIHKICTh OJIKIII.

© HepawkiBebkuii B.M., 2013.
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Mertoro poboTu OyJI0 BUBUNTH BILIMB KHCIIOI IMPOTEa3d Ha 30CPEKEHICTh O/KI Ta HAKOIIMUYCHHS B
iX oprafi3mi HeepeTPaBHUX PELITOK KOPMY MPOTATOM 3UMOBOTO MEPiOAy.

Marepiaj i MeToqHKAa MPOBEAEHHS A0CTIMKeHb. J{0CITiPKEHHS TPOBOIMIN Ha OPKOIMHUX CIM’SIX
YKpaiHCBKOi CTETOBOI MTOPOIH, MiAiOpaHuX 3a MPUHITUIIOM TPYI-aHAIOTIB. YMOBH JOTJISAY Ta yTPUMaH-
HA 32 IMATOCITITHAMHA CiM’ sIMH OYJTH OJHAKOBI. BmkommHi ¢ciM’1 TIi 9ac 3UMIBII yTPUMYBAIH Y TIPUCTO-
COBaHOMY JI0 3UMiBJi mpuMimieHHi. KopMoBi 3anacu Ha 3MMOBHIA Tepiof], 30KpeMa BYTJIEBOIHUM 1 Oin-
KOBUH KOpM, 0yJ10 chopMOBaHO 10 15 ceprHs.

Kuciry mporeasy BHOCHIM y Mela, po30aBieHU KHIT s4eHOI0 1 oxojomkeHoo a0 40 °C Bomoro.
VY xopM OIKOTMHUM CiM’SIM TOCTiAHOI IpyNy BBOAWIN KUCTY MpoTeasy i3 po3paxyHky 0,02 % Bix macu
CyMillli, MiCJIs YOTO LI0 CyMill 3ro0BYBaX O/KoJaM i3 po3paxyHKy 1 i1 3a 100y Ha OKONMHY CiM 0.
KoHTpoJIbHUM OKONIMHUM CiM’sIM 3rOJ0BYBAJIM CYMIII PO3YHHEHOI0 Meay 0e3 kuciol npoteasu. ITia-
TOJIIBIIO OJKiJ MIPOBOAWIIN J0 HAKOIUYCHHS Y KOXKHOMY CTUTBHHUKY OJDKOJIMHOTO THi3aa 2,8-3 KT Kop-
My. Ilinroaismo OKOTMHKUX CiMEH MIPOBOAMIN OHOYACHO SIK Y KOHTPOJIbHIN, TaK 1 TOCTITHUX TpyHax.

30epeKeHICTh CUIN OPKOJMHUX CIMEH BHBYAIM 33 PI3HHUIICIO KIIBKOCTI BYJIMUYOK OJDKII HEpeld Io-
YaTKOM 3UMIBJI Ta MICH i1 3aKiHIEHHS.

HakxonuueHHs HenepeTpaBHUX PEIITOK KOPMY MPOBOIMIIN 3BAXKYBaHHSAM BMICTY IIUX PEILITOK KOPMY
TOBCTOI KHIIIKH OJKOJIM IEpe]] IOYaTKOM 3UMIBJI Ta IMiCIIs i1 3aBEPIICHHS.

bmxin Bigoupamu o 100 ocoOuH 13 KOXKHOI CiM’T 32 3araTbHOIPUHHSTOI0 METOIUKOIO.

Pe3yabTaTu gocaigkeHb Ta ix 00roBopeHHs. AHaJi3 OAEPKaHUX PE3yJbTaTiB AOCIiIKEeHb (Talm. 1)
MOKa3aB MEBHUH BIIMB KKCJIO1 MpoTea3u Ha 30epekeHiCTh CUIIK OJKOJIMHUX CiIMEH HMPOTAroM 3UMOBOTO
repiony.

Tabmuns 1- 30epeskeHHs cliin OKOJIMHNX cimeid, % (n=10; X +m)

I'pyna Howmep Gmxonuuoi | KUIBKICTE By/IHYOK OKI CTAHOM HA: | Binxin 6oKin, 36epe>l'<eHiCTb
GoKommHuX civeit cim’i 04.10.2012 p. 17.04.2013 p. % Ooxin, %
17 7.5 6,0 20,0 80,0
21 5,5 5,0 9,1 90,9
23 6,0 5,0 16,7 83,3
7 7,0 6,5 7,1 92,9
KomrpobHa 5 8,0 7,0 12,5 87,5
19 8,5 7,0 17,6 824
15 9,0 7.5 16,7 833
31 8,5 8,0 5,9 94,1
33 7,0 5,0 28,6 71,4
35 7,5 4,0 46,7 533
B cepenaromMy mo rpymi - 7,5+0,35 6,1+0,15 18,1+£0,29 81,9+1,20
4 8,0 7,0 12,5 87,5
6 6,5 6,0 7,7 92,3
8 5,0 5,0 20,0 80,0
12 7,0 6,5 7,1 92,9
Tocriza 14 9,5 9,0 5,3 94,7
18 7.5 6,5 13,3 86,7
22 7,0 7,0 13,3 86,7
24 5,0 4,0 20,0 80,0
26 5,5 5,0 9,1 90,9
36 6,5 6,0 7,7 92,3
B cepenaromMy mo rpymi - 6,8+0,28 6,0+0,17 11,6+0,31 88,4+1,25

Tax, Bimxia O/pKia 32 3UMOBUH MEPiOJ] y CEPEAHBOMY B CiM’SIX TOCIIAHOI TPYNH, SIKi Y 3MMOBHH TI€-
pion cnoxwuBaiu kopM 3 0,02 % kucnoi nmpoteasu, ctanoBuB 11,6 %, THMYAcOM y iX aHAJIOTiB KOHTPO-
JILHOT TPYIH 1k moka3HuK OyB y Mexax 18,1 %. Binrak, y O/pKONMMHUX CiM’SIX JOCIAHOT TPy 3a 3H-
MOBHUH TIEPi0JT 3aTUHYJIO B CEpPEeIHROMY Ha 6,54 % OmKia Ha CIM 10 MEHIIIE TIOPIBHIHO 3 KOHTPOJIEM.

Boanouac Binxing Okin y ciM’sIX KOHTPOJNBHOI Ipynu KonuBaBcs Bif 5,9 1o 46,7 %. Y nocmiaHiit
IpyIIi el TOKa3HUK OYB JIEII0 HIKYHMM 1 3HAXOJUBCA y Mexax Bif 5,3 1o 20 %.

30epeKeHICTh CHIIH OJKOJIMHUX CIMEH Y cepeHhOMY Ha CiM’I0 IPOTATOM 3UMOBOIO MEPIOay Y T0C-
nigHiA rpyni ctanoBuna 88,4 %, y KoHTponbHil — 81,9 %.

81




TexHOAOTIS BUPOOHHUIITBA 1 TepepoOKH IpoAykuil TBapunHMIrTea, 2013. Bumyck 10 (105)

BaxiimBuM MOKa3HUKOM YCITIIITHOI 3UMIBJII ODKIJI € IHTCHCHBHICTh HAKOITHUYCHHS HEIEPETPABHUX
PEIITOK KOPMY Y KHIIEYHHUKY OJIXKLT, IO € CBIAYEHHSIM PiBHSI 3aCBOEHHS MOXUBHUX pedoBHH. [lepermos-
HEHHSI KHIICYHHUKY OJUKIJ IIMMHU PELITKaMHU y 3UMOBHI MEPioJ COPUYMHSE BIIXia SK 0K, Tak 1 O1mKo-
JUHUX CIMEW 3arajoM. Bimomo, 1m0 IHTEHCHBHICTh HAKOTMYCHHS HENEPETPABHUX PEIITOK KOPMY Y
OKLJT 3aISKUThH BiJ 0araThOX YHHHHKIB, 30KpeMa BiJl IKOCTI KOPMY Ta aKTHUBHOCTI (hepMEHTIB.

Pesynpratu gociikeHs MoKas3aiy, 0 CIIOKUBAaHHA O)KOJIaMH KOPMY 3 YMICTOM KHMCIIOI poTeasu
y 3UMOBH HEPi0j TAKOXK BIUIMHYJIO HA MaCy HEIEPETPaBHUX PEIITOK KOPMY B iX opraHizmi (Tadm. 2).

Tabmu 2 — HakonnyeHHs HemepeTPaBHUX PEIITOK KOPMY Y O/KiJI MPOTATroM 3MMOBOro nepioay, (n=10; X +m)

.. BwicT HenepeTpaBHUX PELITOK KOPMY Y OKi

- Homep 6mxomiuHO01 L ;

I'pyna 6mxonuHuX ciMelt cin’i y CepeHBOMY IO CiM’sIX (MT) CTAaHOM Ha:

24.10.2012 p. 05.04.2013 p.
17 4,2 39,5
21 5,8 37,5
23 5,0 41,5
7 4,7 43,5
KontposnbHa > 4.8 40,0
19 5,2 42,5
15 5,4 39,0
31 5,8 40,0
33 4,1 40,0
35 4.4 39,2

B cepenapomMy mo rpymi - 4,9+0,24 40,3£0,70
Jocninna 4 6,2 37,7
6 5,0 38,2
8 4,1 39,7
12 5,8 35,1
14 4,7 39,0
18 5,8 38,0
22 5,6 34,5
24 5,9 37,5
26 4,2 36,0
36 4,1 35,5
B cepeanpomy 1o rpymi - 5,1+0,18 37,1+0,50

Ha mouaTky 3uMOBOTO mepiofy KiTbKIiCTh HETIEPETPAaBHUX PEIITOK KOPMY Y OIKINl y cepeqHbOMY Y
ciM’ax gocmigHoi rpynu Oyia Buiia Ha 4 % TOPIBHSAHO 3 KOHTPOJIEM, a IO 3aBEpIIEHHI 3UMiBII LeH IMo-
Ka3HMK, HaBIIaku, OyB HIOK4YMK Ha 7,9 %.

TakuMm yuHOM, OJiepKaHi Pe3yIbTATH CBiAYAThH MPO MO3UTUBHUI BILIUB KUCIIOI MMPOTEa3n HA iHTCH-
CUBHICTb 3aCBOEHHS TIOXUBHHUX PEYOBUH B OPTaHi3Mi OJKiJ MPOTATOM 3UMOBOTO TIEPiOAY.

BucHoBku. Crio>xvBaHHs OJKOJTMHUMH CiM’SIMH ITPOTATOM 3UMOBOIO IIEPiOAY BYIJIEBOAHOIO KOPMY
3 KHCJIOIO MPOTEa30i0 CIPHUSIO HiABUILICHHIO 30€pEKEHOCTI CHUIIM OIKOJIMHUX ciMei Ha 6,5 %.

3a BBEZCHHS KUCIIO1 IPOTEa3y y BYIJIIEBOAHMI KOPM Ha 3UMOBHH MEPiO/ CHOCTEPITa€ThCs 3HUKEHHS
MacH HeTlepeTPaBHUX PEHITOK KOPMY B KUIIEYHUKY OmKin Ha 7,9 % 3a mepiof 3uMiBIIi.
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Biusinne nporea3bl Ha COXPAHHOCTH CHJIbI MYEJIHHBIX ceMeil U HAKOIUIEHUS] B OPraHM3Me MueJl HelmepeBapUMbIX
O0CTATKOB KOpMa B Te4eHUHEe 3MMHeEro nepuoaa

B.M. HepamkoBckuii

W3ydeHo BAMsIHME KUCIIOH MpOTea3bl HA COXPAHHOCTH CHJIBI IMTUEIMHBIX CEMEH M HAKOMJICHHE B OpraHU3ME IYell Here-
peBapUMBIX OCTaTKOB KOpMa B T€UCHHE 3MMHETO MEpHOAA. YCTAHOBIEHO, YTO MpPH MOTPEOJICHUU IYENaMU YIJIEBOJIHOTO
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kopMa ¢ coaepxkanueM 0,02 % xucinoid mpoTeassl OTXOJ IUed 3a 3UMHUI IEpUOJ B CPEIHEM B CEMbAX OIBITHON IPYIIIBI
cocraBui 11,6 %. B To xe BpeMs y HX aHAJIOTOB KOHTPOJILHOU TPYIIIIEI JAHHBIH MoKa3arens Obl1 B penenax 18,1 %. Takum
00pa3oM, B MYETHHBIX CEMbSX OMBITHOI Py 32 3MMHHI IIEPHOA B CPEIHEM ITOTHOJIO Ha ceMblo Ha 6,54 % MeHbIIe el
10 CPAaBHEHHIO C KOHTposieM. OTXO0M IMYell B CeMbsIX KOHTPOIBHOM rpymnimsl kosedancs ot 5,9 no 46,7 %. B onbiTHOM rpynme
9TOT IHOKa3aTelb OBl HECKOJIBKO HIDKE M Haxomwics B mpenenax oT 5,3 1o 20 %. CoxpaHHOCTb CHJIBI MYEIHHBIX CeMel B
CpellHEM Ha CEMBIO B TEUCHHE 3MMHET0 IIEPHO/a B ONBITHOU rpynme coctaBuia 88,4 %, a B kKoHTposbHOU 81,9 %. IIpu not-
pebneHny muenamMM KOpMa ¢ KHCJIOH MpoTea3ol KOMMYEeCTBO HEMEpPEeBAPHMBIX OCTATKOB KOPMa 3a 3UMHUI mepuon OblIo
HIoke Ha 7,9 %.
KnroueBble c10Ba: mueIHHBIC CEMBH, KHCIAs IPOTEas3a, COXPAaHHOCTh, HellepeBapUMbIe OCTATKU KOpMa.

Haoitiwna 25.10.2013.

YK 577.118: 549.73

BOBKOI'OH A.I'., acipanat
MEP3JIOB C.B., 1-p c.-T. Hayk
binoyepxiscoruii Hayionanvruil azpapHutl yHieepcumem

3BEPEXXEHHSA HOAY AICOPBOBAHOI'O HA PI3HUX HOCISIX
BIIPOJOBX MICAYHOI'O TEPMIHY 3BEPII'AHHS

B ymoBax maboparopii kadenpu TexHosorii nepepoOky NpoayKnii TBAPHHHMITBA Ta BUPOOHHUITBAa KoMOikopMiB Binonep-
KiBCHKOTO HAI[IOHAJIFHOTO arpapHOr0 yHIBEPCUTETY OyJI0 CKOHCTpYHOBaHO HOMOBMICHI OOABKH, [ €IEMEHT aJcopOOBaHO Ha
MOaM(piKOBaHOMY CANOHITI Ta 6ioMaci TiIpOoIi3HUX APIXKUKIB.

V MOfeNbHEX IOCIiKEeHHAX BUBYAIN NOKA3HUKH 30epeskeHHs Mony y cKoHCTpyiioBaHHX 100aBKaX. BCTaHOBIIEHO, 1O
ancopGoBannii Ha MoaupikoBaHOMY camoniTi Moz 3a MicsuHOro 36epiraHHs He eTiMIHYEThCS Yy HABKOJHIIHE CEPEIOBHIIE.
V n06aBKax Ha OCHOBI GioMacH rizpoizHUX ApixIKiB 3 ymicTom Moay 100 Mr/r eniminanis exemenTy Brpogosx 30 1i6 36e-
piranns gocsrae 0,9 % Bij 3aranbHOI HOro KiJIbKOCTI.

KmouoBi cioBa: iion, ancopGopanuii Moz, 1% po3unmH KpOXMaio, pO3UHH CONSHOI KHCJIOTH, CaIlOHIT MOAM(pIKOBaHHiT,
6iomaca TiIpONi3HUX JPDKIKIB.

IocTaHoBKa MPo0JIeMH, aHATI3 OCTAHHIX J0CTiIKeHb i myOaikauniii. i1 ehekTHBHOTO BEIEHHS
Ta BUPOOHUITBA KOHKYPEHTOCIPOMOKHOI MPOAYKIIi CiIbCHKOIOCIIONAPCHKUX TBAPUH Ta MTUL BaXIIHU-
BUM € MiABULICHHS Koe(illieHTa BUKOPUCTaHHS TTO)KUBHUX PEYOBMH KOMOIKOPMIB. Y MPaKTULI TOIIBIII 3
Ii€}0 METOI0 3aCTOCOBYIOTH O10JIOTIYHO aKTHBHI PEUOBHHH, SIKi CIPUSIOTH HAWOIIBIT TTOBHIN peajizamii
TCHOTHILY, 301JIBIICHHIO MPOIYKTHBHOCTI, 30€PEKEHHIO 3I0POB’sI, HOPMaJIi3yIOTh PICT Ta PO3BHUTOK, (i-
310JI0Ti4HI IpOLecH, OOMiH PEUOBHH Ta 3HIKYIOTh HETATUBHUI BIUIMB aHTUIIOKHUBHUX (DaKTOpiB.

BaxnvBe 3HaueHHS cepell €JIEMEHTIB, sIKi 37aTHI BIUTMBATH Ha METa0OJIYHUN PIBEHb y OpraHi3Mi
TBapuH Mae Mo,

Jlepinur Mony y paunionax He 3abe3mneuye BiANOBITHOI MPOXYKTHBHOCTI i PE3UCTEHTHOCTI TBAPHH.
Moz B OCHOBHOMY CKOHIIGHTPOBAHMI{ y IIUTOMOIOHIi 3271031 B CKJIajIi FOPMOHIB THPOKCHHY i TpHitoJ-
THPOHIHY 1 Oepe yJacTh y PEryIIOBaHHI OKHCHIOBAJLHUX MporieciB. CUTbCHKOTOCTIONAPChKi TBAPUHU
Iy’kKe 9yTimBi 10 Hectadi Moy B kopMax. Yci mopyleHHs 06MiHy PedOBHH, CIPUYUHEH] HOTHOIO He-
CTayero, MPU3BOISATH 10 3HU)KEHHS MOKa3HUKIB MMPOAYKTHUBHOCTI opraHismy [2, 3].

Hecrauy Moy y ckimaji pamioHiB KOMIIEHCYIOTh H0JABAHHAM CIIOIYK HOIUIY KAIIO, KaTifOioIHO-
BATHCTOKMCIIOTO Ta Hoxuay Hatpito [4]. V Takux cromykax Moz € HecTabGinbHHM, TOMy 3a [ii pisHHX
(akTopiB (KpHcTaliyHa BOJA Y IPEMIKCax, COHIYHE BUIIPOMIiHIOBAHHS, B3a€MOJIS 13 cylb(daTaMu TOLIO)
BiH Ma€ 3/1aTHICTh MIBUJIKO eIiMiHyBaTUCh [1].

3 oSy Ha e, 3 METOI0 OfepKaHHS 100aBOK i3 cTabinsunM MoxoM B ymoBax naGopaTopii kaben-
pH TEXHOJOTIi mepepoOKH MPOAYKLii TBAPUHHHUITBA Ta BUPOOHHUITBA KOMOiKopMiB binonepkiBcbkoro
HaIlOHAJIBHOTO arpapHOro yHIBEpPCUTETY OYyJO CKOHCTPYHOBAaHO HOIOBMIiCHI 100aBKH, € €IEMEHT aj-
copO0BaHO Ha MOIU(IKOBAHOMY CAIlOHITI Ta 010Maci TiAPOJI3HUX IPIXKIKIB.

3acTOCyBaHHIO HOBHX KOPMOBHX JJ00ABOK Iepe/iy€e IMPOBEACHHS HU3KM MOJCIBHUX Ta Jiaboparop-
HUX JOCIIIKEHb, Y TOMY YMCIIi BU3HAUCHHS CTa0IIBHOCTI Mig Yac iX 30epiranHs.

MeTo10 poGOTH € eKCIIepHMEHTAIbHA MepeBipka 30epexeHHs Moay agcopOoBaHOro Ha Momubiko-
BaHOMY CarlOHITI Ta 6ioMaci TiIPOI3HAX APIKIKIB BIPOIOBK MICIIHOTO 30€piraHHs.

© BoBkoron A.I'., Mep3nos C.B., 2013.
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Marepiaiau i MeToxn gociixkens. Jo6aBku i3 ymicrom Moy 36epiranu y 3akpuriii Tapi, sika He
NpOITyCKae MpsMe COHSYHE CBiTiO, 3a Temneparypu 18-22 °C. [lepionuuno yepe3 15 ta 30 ni6 micns
BUTOTOBJICHHS 1 TAaKyBaHHS BiOMpalid MPoOH i MPOBOWIIN JOCIIHKCHHS 11010 BUSHAYCHHS Y HUX Ma-
coBoi uactku Hoxy.

Bini6pani mpo6u mo 0,1 r momimany y mpoGipkH, J0AaBand 2 CM° PO3UMHY COJSHOI KUCIOTH, BHU-
TpumyBaiu 30 xB 3a Temneparypu 18-22 °C, nepemimyoun yepe3 KoxHi 15 xB.

ITicist poro i3 KoxkHOT podipku Bixbupamu mo 0,1 cM® ekcTpakTy i BHOCHHM ioro 10 1 em® 1% po-
3unHy Kpoxmaiio. KoHienTpaiio BrydeHoro Moxy BU3HAYaIN MUIIXOM ITOPIiBHSIHHS €KCTHHILI 3a6ap-
BJICHUX PO3YUHIB KPOXMAIIIO 13 3a37aJierib M00yI0BaHUM TpadikoM, KUl BUTOTOBIISUIM BUKOPUCTOBY-
FOUH iHTEHCHBHICTb 3a6apBIeHHs 1% PO3unHy KPOXMANIO CTAHAAPTHHME po3unHamu Hoxy [5].

Pe3yJbTaTH J0CHIIKeHb Ta iX 00roBopenHs. Pe3ynbraTn nocmimkeHHs BMicty Mooy y KopMoBHX
no0aBKax Ha OCHOBI CallOHITY 3a MiCSIUHOTO 30epekeHHS HaBeAeHO Yy Tadmumi 1.

[Tepen moyaTkoM MOCTIKEHHS y CKJIaJli BATOTOBICHUX KOPMOBUX J00ABOK, sIKi OyJIM BUCYIIEHI J10
BMicTy Bosory 9 %, BH3HAYaIH KOHICHTpaLio Moxy, sika cranoBmia Bix 50 go 100 mr/r Moxubikosa-
HOTO CaroHiTy. MacoBa KOHIIEHTpAIIisl BMICTY €JIEMEHTY Y KOPMOBHUX Jo00aBKax uepe3 15 mib 36epiran-
Hs OyJia Ha piBHI MOYATKOBOI.

Tabmuus 1 — lunamika Bmicty Moay B KopMOBHX /100aBKaX HA OCHOBI MOAU(]iKOBAHOI0 CANIOHITY

ITo3HaueHHs no6aBKH ITouaTkoBa KOHIIEHTpAIis KonuenTparis I710;1y, Mr/T
Vony, mr/r yepes 15 ni6 36epiranHs gepe3 30 116 36epiranHs
CMs5 50,0+0,11 50,0+0,34 50,0+0,31
CMg, 80,0£0,15 80,0+0,32 80,0+0,22
CM; 0 100,0+0,23 100,0+0,21 100,0+0,31

VY KOPMOBHX J00aBKax i3 MOYaTKOBHM BMicToM Moy 50 Mr/r MoambikoBaHOro camoHiTy 36epe-
JKeHHs enemeHTy depe3 30 mib 30epirannas Oymo Ha piBHI 100 %. AHaNOTiIUHI Pe3yIbTaTH JOCIIHKCHD
OyJ10 OTpuMaHO 3 100aBKaMH, y SIKUX ITOYaTKOBUH BMICT ﬂoay cranoBuB 80 mMr/r. Y nobaskax CM,, 3a
30-1060B0r0 30epiraHHs 3MiH y KOHIEHTpalii Moy He BCTAHOBIEHO.

TakuM 9UHOM, €KCTIEpUMEHTAIBFHO BCTAHOBJICHO, 10 aJcopOOBaHNUK HAa MOIHU(IKOBAaHOMY CArlOHITI
Mox 3a MicsaHOro 36epiraHHs He eTiMiHyEThCS Y HABKOIMIIHE CEPEIOBHIIE,

Ilix yac nepeBipkn KoHIEeHTpaii oy y KOpMOBHX 106aBKaX Ha OCHOBI GiOMACH TFiIpOMTi3HHUX Ipi-
JKIDKIB 6Y/10 BCTAHOBIICHO AESIKi 3MiHM IOJI0 BMICTY eTeMenTy (Tabu1. 2). [ToyaTkoBa KoHmeHTparis Mo-
Iy, SIK 1y BapiaHTi i3 MOAM(IKOBaHUM CaIlOHIHOM, cTaHoBMIIa Bij S0 mo 100 mr/T.

Tabmuus 2 — lunamika Bmicty Moay B kopMOBHX 100aBKaX HA OCHOBI 6ioMacH ripotisHUX ApiKIKIB

[To3navyenns no6aBku IMouaTKOBa KOHIIEHTpALLis Kownuentpartis Moy, mr/r
Hoxy, mr/r yepe3 15 ni6 30epiranus yepe3 30 1i6 306epiranus
Blso 50,0+0,14 50,0+0,24 50,0+£0,54
bso 80,0+0,13 80,0+0,22 80,0£0,11
Bioo 100,0£0,44 100,0+0,54 99,1£0,17

Jlocnimkenns BmMicty Mony y no6aBkax uepes 15 16 36epiraHHs MoKasano, Mo MOKa3HHKN KOHIICH-
Tpallii eTeMEeHTY He BiApi3HSUINCH Bil modaTkoBuX maHux. Bmict Momy cramosus Big 50 mo 100 mr/r
Oiomacu TigpoJi3HUX APLKIKIB.

VY nobGaBkax, ne 0a30Ba KOHIICHTPALIIS ﬁony Ha MOYaTOK BUTOTOBJIEeHHS cTtaHoBmia SO mr/r, Ha 30
o0y 30epiraHHs 3MiH IIOJI0 BMICTY €JIeMEeHTa He criocTepiraii. He BUSBIICHO BiIMIHHOCTEH Y KOHIICH-
tpawii Moxy y KOpMOBHX 106aBKax i3 IOYaTKOBUM BMicTOM eneMeHTy 80 mr/r. ExcriepumeHTambHO
BCTAHOBJIEHO, 110 y A06aBkax 3 ymicTom Momy 100 mr/r BinGyBaeThcs emiMiHAL{s IIbOTO €IEMEHTY.
Konmnentpartis Ha 30 100y 30epiranss 3au3miack Ha 0,9 %. lle MmoxkHa mosicHuTH THM, 10 100 MT/T €
HAJTUIIKOBOIO JI03010 It 010MacH TiAPOIII3HUX IPIK/KIB, BHACTIIOK YOT0 YaCTHHA ﬂoay HEJIOCTAaTHLO
ancopOyBasiach Ha MTOBEPXHI I[LOTO HOCIS.

Orxe, Giomaca TiIPOM3HUX APiXUKIB HEe 37aTHA CTOBIIACOTKOBO YTPHMYyBaTH ajncopOoBanmii Mox
Ha CBOIH MOBEPXHI BIPOJOBXK MiCSYHOTO TEPMiHY 30€piraHHs.

BHCHOBKH Ta MepCHeKTHUBH MOAAJBIIUX AocCHimkeHb. 1. 3a 30-g1000Bor0 36€piraHHsI KOPMOBOL
n06aBKH 13 ymicTom Moy Ha OCHOBI MOAH(IKOBAHOIO CATIOHITY €IEMEHT HE eNiMiHYeThCS Y HABKOIIH-
IITHE CePEOBHUIIIE.
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2.V no6aBKkax Ha OCHOBI GiOMAcH TiZpomi3HEX APiKLKIB 3 ymictoM Moxy 100 Mr/r eniMiHamis exe-
MeHTy nocsrae 0,9 % Bing 3araibHOI HOTO KiTBKOCTI.

[lepcriekTHBHUM HANPSMOM MOAAIBIINX JOCTIKEHb € JOCTIKEHHS 010JJ0CTyIMHOCTI ﬂoay, azcop-
O0oBaHOr0 Ha MOAM(IKOBAHNN CATIOHIT Ta TIAPOII3HI APIKIDKI 3a pizHOTO 3HaYeHHs pH cepemoBuia.
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Coxpannocts Hoaa ancopoupoBaHHOT0 HA PA3HBIX HOCHTEJISX 32 MEPHOJ] MECSYHOT0 XPaHEeHHs!

A.I'. BoBkoron, C.B. Mep3i1oB

B ycnoBusax ipaboparopun kadeapsl TEXHOJIOTHU NEPepabOTKH NPOIYKLIUH )KUBOTHOBOACTBA M IPOU3BOACTBA KOMOUKOP-
MOB bernorepkoBcKoro HallMOHAIBHOTO arpapHOro YHUBEPCUTETA OBUIO CKOHCTPYMPOBAHO HoAcoAepKalue 100aBKH, IIe 31e-
MEHT aIcOpOMPOBaH HA MOAU(UINPOBAHHOM CAIIOHUTE M OMoMace THAPOIN3HBIX JPOAOKEH.

B MOJIEIbHUX HCCIEI0BAHMAX M3ydHIIM [OKA3aTe/Il COXPAHHOCTH 1l0/la B CKOHCTPYHPOBAHHBIX 100aBKaX. Y CTAHOBIICHO,
4TO a1COPOUPOBAHHEINA HA MOIMGHIMPOBAHHOM CAIIOHHTE MI0J B IIEPHOI MECAYHOrO XPaHEHHs He IUMHHHPYETCS B OKPYKa-
romyo cpey. B 106aBKax Ha OCHOBe GMOMACChI FHAPOJIM3HBIX APOsKeii ¢ copepxanueM Moga 100 Mr/r oIMMHHALMS SIeMeH-
Ta 3a epuon 30 gHeit xpanenus coctapisiet 0,9 % oT 00IIero ero KoJaMYecTBa.

Kimouesbie cioBa: Mog, ancopbuposanusiii Moz, 1 % pacTBOp KpoxMana, pacTBOP COTSHON KHCIOThI, CAIOHAT MOIHBH-
LUPOBAHHBIH, OMOMacca THAPOIU3HBIX IPOXKIKEH.

Haoittwna 22.10.2013.

YK 504.054:631.42:546.79:638.13

PA3AHOB C.®., 1-p c.-T. HayK
Binnuyvxuti nayionanvhuil acpapuuil yrisepcumem

PO3IOALI PAJIOHYKJILAIB Y BEPTUKAJIBHOMY
TPYHTOBOMY NPO®LJII MEJOHOCHUX YTI'11b

IMoka3zano posnoain uesiro-137 i ctpoHuio-90 y rpyHToBoMy npodiii CillbChbKOIOCIOJaPCHKUX MEIOHOCIB, MEIOHOCIB JTy-
KiB, JIiCiB, JTicocMyT Ta mapkiB. BeranosieHo, 110 yepe3 26 pokis micis aBapii Ha HopHoOunbebkiiit AEC B ymoBax BiHHHYYHHE
rIMOrHA NPOHUKHEHHS 1e3ifo-137 i ctpoHuio-90 y BepTHKaIbHOMY Hpodii IPYHTY CTAaHOBHJIA: HA TEPUTOPIT ClIIbCHKOTOCIIO-
napcebkux MenoHociB — 50-60 o, nykiB — 40-50 cm, niciB — 30-40 e, micoemyr — 40 cm, napkis — 40-50 cm. HaiiBuiua koHueH-
Tpamis nes3ito-137 (93,2 %) i crponuio-90 (82,61 %) Ha CITBCBKOTOCIIOIAPCHKUX YTiAIIX 30cepemkena y 30-cM rimulOuHi, a Ha
IPYHTax JIyKiB, JICiB Ta JlicocMyT — nepeBakHO y 10-cM mpourapky rpyHTy. ['JIMOMHA IPOHUKHEHHS CTPOHLI-90 y IpyHTOBO-
My npodisi Ha TepUTOPii CLTBCHKOTOCTIONAPCHKUX YTi/Ib, JIYKIB, JICIB, JIICOCMYT Ta MapKiB Oyna Bua BimmosigHo Ha 20, 25, 33,
33 ta 25 % nopiBHAHO 3 me3iemM-137.

KunrouoBi cioBa: 1pyHT, nesiit-137, ctponniii-90, rpyHToBHI podink, CLIECHKOTOCIIONAapChKI MEIOHOCH, MEJOHOCH JTy-
KiB, MEIOHOCH JIICOBHX Haca/KeHb, MEIOHOCH JiCOCMYT, MEJOHOCH ITapKiB

IMocTanoBKka mMpo0seMHu, aHAJI3 OCTAHHIX J0CHiIKeHb Ta MyOsaikamiii. TexHoreHHa IisUTBHICTD
HACEJICHHS 3yMOBMJIA IHTEHCUBHE HAKOIIMYEHHS B 00 €KTaX HABKOJIMIIHBOIO IPUPOIHOIO CEpellOBUIIA
IIKIIJTUBAX PEYOBHH, IO CTBOPHJIO TTEBHI MPOOIEMHE JJIT BUPOOHHUIITBA CLIHCHKOTOCIIONAPCHKOI MPOIY-
kuii. 3o0kpema, aBapig Ha YopHoOunbcrkiit AEC mpu3Bena 10 MOTPAIUISHHS B HABKOJIUIIIHE CEPEIOBUIIE
6mm3pko 50 mutH Ki pisHMX BUAIB pagioHYKIiAiB, BHACTIIOK Yoro B YKpaiHi Oyno 3a0pyaHeHo 3,5 MIH ra
CLTBCBKOTOCTIONAPChKUX yTiap [6]. OcobmuBy HEOE3NeKy CTaHOBUTH 3a0pyAHCHHS PalioHyKIiTaMu
IPYHTIB CUTBCHKOTOCIIOAAPCHKOTO MpU3HAUYEHHs. Y IPYHTI BiAOyBa€eThCs MEpEMIlIeHHS PaJiOHYKIiTIB Y
pi3Hi floro mpomrapku, o 3aJeXHuTh BiJ TUIY IPYHTY, KUCIOTHOCTI IPYHTOBOTO PO3YHMHY, CKIagy 00-
MIHHHMX KaTiOHIB, BMICTy OpPTaHIYHHX PEYOBHH Ta MiHEPaJILHOTO CKJIAy TPYHTIB, BUILY Ta HAIBHOCTI iX

© pazanos C.®., 2013.
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oOMinHuX ¢dopM [1, 2, 5, 7, 8]. [loTparisiroun y IpyHT, padioHYKIIiI{ MOTJIMHAIOTHCS HUM, IO B I0Ja-
JBIIOMY TIPU3BOJMUTH A0 BKJIIOUEHHS iX y KpyrooOir Ta HAKOMMYEHHS y POCIMHHOCTI Ta ii mpomykmii,
CYTTEBO 3HIXKYIOUH SIKiCTh Ta O€3IeKy OCTAaHHIX.

IlepemimenHss pagioOHYKIIAIB Ta iX KOHIICHTpAIis y MEBHOMY MIPOIIAPKY I'PYHTY BH3HAYATHME
IHTEHCUBHICTh HAaKOIIMYEHHS LIMX PEYOBUH Y POCIMHAX, 110 MaTHUME NEBHUM BIUIUB Ha SIKICTh iX
OPOIYKIii.

Bimomo, 1110 HEKTap 1 KBITKOBUH MUJIOK POCIUH € CHPOBHHOIO TSI BAPOOHHUIITBA IIPOAYKIIIT OKiJIb-
HHIITBA, TIOTUT HA SIKY 3 POKY B PiK 3pocTae. Pa3oM 3 THM MiABUIYIOTHCS BUMOTH JI0 SIKOCTI Ta O€3MEKH
i€l mpoAyKLii, 10 3HAYHOIO MipOIO 3aJIeKHTh BijI IKOCTI HEKTApY 1 KBITKOBOTO HHJIKY.

3 oAy Ha Le, MOHITOPUHT MEPEeMIlleHHs PaJiOHYKIIiAIB y IPYHTaX TEPUTOPiId MEIOHOCHHUX YTidb
€ BO)XJIMBUM 3aXOJIOM 11010 IIPOTHO3YBAHHS IHTEHCUBHOCTI 3a0py/JHEHHS POCIMHHUIBKOI CHPOBUHU Ta
BUPOOJICHUX 3 Hel MPOIYKTIB OJUKITBHULITBA.

Mertor0 po6oTu Oyno BUBYEHHS PO3MOALTY Le3ir0-137 1 cTpoHLito-90 y BepTUKATBHOMY IPYHTO-
BOMY MpOodiiai MEIOHOCHHUX YTiab Ha TepUTOpisix BiHHW4YumMHM micis 26 pokie aBapii Ha YopHOOWIIB-
cekiit AEC.

MarepiaJ i MmeToguka aociaigxens. JlociipKeHHs TPOBOIWIN B yMOBax HeHTpaibHOTOo JlicocTemy
Ykpaian Ha Teputopii cMT TuBpiB BiHHUIIEKOT 001aCT!I.

Jlns BUpIMICHHS TOCTABJICHOTO 3aBJaHHS OyJ0 BUKOPHCTAHO HACTYITHI METOAN AOCII/UKEHb: TOJIbO-
BUIl — Big0ip 3pa3KiB Ta OLiHKA IHTCHCUBHOCTI MPOHUKHEHHS 11e3it0-137 1 cTpoHwUio-90 y BepTHKAIBHO-
My I'PYHTOBOMY NpoQijii; raMMa-CIIeKTPOMETPHUYHIIA — BU3HAYCHHS aKTUBHOCTI 1e3iro-137 [3]; pamgioxi-
MIYHUH — BUAUICHHS i BU3HAYCHHSI aKTHBHOCTI CTPOHITiI0-90 [4]; MaTeMaTHIHO-CTaTUCTUIHHIMN — MaTe-
MaTH4YHa 00poOKa i OLiHKa pe3yabTaTiB OTPUMAHHUX EKCIIEPUMEHTANBHUX JaHUX.

Bin6ip npo6 rpyHTY MPOBOIUIIM METOJOM KOHBEPTY 32 3arajJbHONPHUHHSATOI0 METOAUKOIO.

Pe3yabTaTu AociaiTkeHb Ta X 00roBopeHHsi. AHaJI3 TPOHUKHEHHS 11e3if0-137 y BEpTHKATHLHOMY
IPYHTOBOMY Mpodili CTbCbKOTOCHOAAPCHKUX YIib MOKA3ye, 110 HahOLIbIna Horo KumbKicTh (10 93,2 %)
3HaxoAuThCs y 30-cM npomapky rpyHry (tadm. 1).

Ta6mus 1 — Posmogiz '’Cs y Bepruxaisnomy rpyntoBomy mpodiszi MexoHocHuX yrian, % (X +m, n=6)

[ap rpyHTOBOrO - - Tpyni
npodiio, cM CUIECHROTOCTIONAPCRKI NyKiB JicoBi JicocMyT apKiB
yrigas

0-10 33,245,32 91,3£1,73 95,6+0,17 90,28+1,62 70,3£12,32
10-20 30,7+6,25 6,4+1,21 3,1+0,50 7,30£1,44 18,6+4,05
20-30 30,0+5,74 2,0+0,47 1,2+0,43 2,5+0,85 8,8+1,53
30-40 5,5%1,12 0,2+0,03 - - 2,2+0,44
40-50 0,4+0,03 - - - -
50-60 - - - - -
60-70 - - - - -

VY rpyHTaxX MEIOHOCIB JYKiB, JIiCiB, JicocMyr — Big 90,3 mo 95,6 % uesiro-137 3HaX0UIIOCH HA TIIH-
6uni 10 cm. [HIY KapTUHY crocTepiraiy y IpyHTax MeJOHOCIB mapKy. 3okpema, y 10-cM mapi rpyHTy
MEIOHOCIB MapKy 3Haxommnochk 10 70 % ue3iro-137. HaiiGinbiny rinOMHY MPOHUKHEHHS I[LOTO Pajio-
Hykimiay (50 cM) y rpyHTOBOMY TpOdiii COCTEpiraln Ha IPyHTax CLILChKOTOCIIOAaPChKUX MEIOHOCIB,
mo BiamosigHo Ha 25,0; 50,0; 50,0 ta 25,0 % Oinblie MOPiBHSAHO 3 TEPUTOPISAMHU JIYKIB, JIiCIB, JIICOCMYT
Ta MapKiB.

IToni6Hy TEHACHINIO CHOCTEPITad i 3a PO3MOALIOM CTPOHII0-90 y BEpTUKAIBHOMY TPYHTOBOMY
npodisi MeTOHOCHUX yTiab (Tabu. 2). Tak, y TpyHTaX CUIbCbKOTOCHOAAPCHKUX MEAOHOCHUX YTiab 82,6 %
ctpoHwio-90 3Haxoautbes Ha TauOuHI 10 30 cM. TuM vacoM, sIK y IpyHTax MEAOHOCIB JIYKiB, JICiB Ta
micocmyr Bix 90,1 mo 94,3 % pamioakTUBHOTO CTPOHITIO 3HaXoAmWIoCh y 10-cM mpomapky. Y TpyHTax
MEIOHOCIB MapKy 70 65,3 % 1poro pamioHyKIIiaa BUSBIUH Ha rauoOuHi 10 cMm.

[lopiBHSHO 3 TEPUTOPISAMH JIYKiB, JiCiB, JICOCMYT, MapKiB IMTUOWHA MPOHUKHEHHS CTPOHMLIi0-90 y
TPYHTI CUTBCBKOTOCTIONAPCHKUX YTiAh Oyira 6iipmra Biamosimuao Ha 20,0; 50,0; 50,0 Ta 20,0 %.

Haii6inpinry riauOuHy NpOHMKHEHHS CTPOHII0-90 y IpyHTOBOMY Mpo(disli TaKOX CIOCTEpiraiv Ha
TEPUTOPIi CiNBCHKOTrOCIOJaPCHKUX MEJOHOCIB.
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Tabmuns 2 — Po3noain ctponnio-90 y BepTuKaIbLHOMY IPYHTOBOMY Npodiii MeOHOCHHX YTiab, % (;( +m, n=6)

Iap rpynToBOrO I'pynTH
npodimo, cM CLITBCHKOTOCTIOIAPCHKI YT JIyKiB JicoBi JicocMyT TapKiB
0-10 29,4+5,34 90,2+1,48 94,3+1,82 90,1+1,63 65,3+1,43
10-20 28,1+4,92 3,340,52 3,140,55 5,9+1,47 22,4+4,30
20-30 25,145,07 5,140,73 2,440,62 2,940,62 7,7+1,45
30-40 8,8+1,34 1,140,25 0,3+0,04 1,140,032 4,3+0,48
40-50 6,4+0,95 1,3+0,03 - - 0,240,03
50-60 2,2+0,52 - - - -
60-70 - - - - -

I'mubuHa NpOHUKHEHHS CTPOHI0-90 Oinbiia, HOpiBHSIHO 3 1e3ieM-137 (puc. 1). Tak, Ha TepuTOpi-
SX CLIBCHKOTOCIIOAPCHKUX MEIOHOCIB IMTMOWHA MPOHUKHEHHS CTPOHLi0-90 MopiBHSAHO 3 1e3ieM-137
Oyna 6inpma Ha 20, TyKiB — Ha 25, JiciB 1 JlicocMyT — Ha 33 Ta mapky — Ha 25 %.

27.270.
13677

TR 25,129 24,658 24301

BMICT aMiHOKHCJIOT, MI'

1-KoHTpOIBEHA 2-70cIiHa 3-mociiaHa 4-nocaigHa

aMIHOKHCIIOTH

B neszaminni aminokucinorn B 3aminni aminokucioTn

Puc. 1. 'nnOuna NpOHUKHEHHS PagiOHYKIiiB y rpyHTOBOMY npodiji Me1oHOCIB.

OTmxe, pe3yabTaTH JOCIIIKEHb IIOKa3yI0Th, 10 11e3ii-137 1 cTponLiii-90 y rpyHToBOMY Tpodisii po3mi-
1eHi HepiBHOMIpHO. Haiibinbina KibKicTh 1e3iro-137 1 ctpoHIiro-90 30cepekeHa Ha TEPUTOPISX CLILCHKO-
roCToAaPCHKUX MeZOHOCIB Y 30-cM mpomapKy IpyHTY, a Ha JIyKax, Jicy, JlicocMyr 1 mapkiB — y 10-cm. Haii-
HIDKYE POHUKHEHHSI LUX PaAiOHYKIIIIB Y IPYHTOBOMY MPOMLIi CIOCTEPIraan Ha TEPUTOPISX CLILCHKOTOC-
MOJAPChKUX MEIOHOCIB. [ THOMHA MPOHUKHEHHS CTPOHII0-90 OiTbila MOPIBHSHO 3 Hie3ieM-137.

BucnoBku. Yepes 26 pokis micnsa aBapii Ha YopHoOunbscekiii AEC Ha mociiiKyBaHUX TEPUTOPIAX
BinHnuynHN rMOMHA TPOHUKHEHHS 1e3ito-137 i cTpoHNio-90 1Mo BEepTHUKAIEHOMY HPOQiII0 IPYHTY
CTAaHOBWJIA: HA TEPUTOPIi CUTBCHKOTOCTIONAPCHKUX MEOHOCIB — 10 50-60 cM, nykiB — mo 40-50 cwM, miciB
— 30-40 cm, micocmyr — 40 cm, mapkiB — 40-50 cm.

Haiipuia konmenTpartis nesiro-137 (93,2%) i crponito-90 (82,6%) Ha CiTbCHKOTOCTIONAPCHKHUX YTiUIIX
3ocepemkena Ha rmonHi 30 cM. TuM 9acoM Ha TpyHTax JIyKiB, JICIB Ta JIICOCMYT TIMOMHA TIPOHUKHECHHS
nie3ito-137 i cTpoHttito-90 y rpyHTI IepeBakHO 30cepemkena y 10-caHTHMETpOBOMY MPOIITAPKY TPYHTY.

I'mnOuHa npoHUKHEHHS CTPOHILI0-90 y IpyHTOBOMY Hpodisi HAa TEPUTOPIi CITBCHKOTOCHOAAPCHKUX
YTk, JIYKiB, JIiCiB, JTICOCMYT Ta NapkiB Oyia Oinbma BiamoBiaHo Ha 20; 25; 33; 33 ta 25 % mnopiBHSIHO 3
resiem-137.
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Pacnipesenienne pagnoHyKJIHAOB B BePTHKAILHOM NOYBEHHOM NMPOQuJie MeIOHOCHBIX Yroauii

C.®. Pazanos

IToxazano pacnpenenenue ne3us-137 u ctponys-90 B mOYBEHHOM NMPOQHIIE CENbCKOXO3SHCTBEHHBIX MEIOHOCOB, MEJ0-
HOCOB JIyI'OB, JIECOB, JIECOMOJIOC U MAapKOB. YCTAHOBJIEHO, YTO mocne 26 ner aBapuu Ha YepHoObUIbCKOH ADC B yCIOBHAX
BunaUTYMHBL, ITyOMHA IPOHUKHOBEHUS Ie3us-137 n cTpoHIms-90 B BepTHKAILHOM HPO(HUIIe TOYBEI COOTBETCTBEHHO COCTAB-
JSIET Ha TEPPUTOPHHU: CENBCKOXO3IHCTBEHHBIX MeTOHOCOB — 110 50-60 cM, myroB — o 40-50 cm, necos — 30-40 cm, ecomoioc —
40 cm, mapkoB — 40-50 cm. Camas Bbicokast KoHIeHTpauus ue3us-137 (93,2 %) u ctponuus-90 (82,61 %) Ha cenbCKOXO3AUCT-
BCHHBIX yTO/bsIX cocpeoTodeHa B 30-cM riryOuHe, a Ha MOYBax JyroB, JIECOB U JIECOIIOJIOC — MIpenMyIiecTBeHHO B 10-cM ciioe
nouBel. ['myOrHa MpoHUKHOBEHUS CTPOHIHA-90 B MOYBEHHOM NpOoGduUiIe HAa TEPPUTOPHU CENBCKOXO3SHCTBEHHBIX YTOJIHUH, TTy-
TOB, JIECOB, JIECOTIOJIOC M ApKOB ObLIA BBIIIE cOOTBETCTBEHHO Ha 20; 25; 33; 33 u 25 % mo cpaBHEeHHIO ¢ 1ie3uem-137.

KiroueBsbie ciioBa: nousa, uesuii-137, crponiuii-90, nouBeHHbII MPOQUIIb, MEIOHOCHBIE YTOIbSI.

Haoitwna 22.10.2013.

YK 631.8: [546.36+546.42]:638.178.2

I'YHOJI I'.B., 3m00yBau
Binnuyexuii nayionanenuti acpapuuil yHieepcumem

BIIJIMUB OPTAHIYHO-MIHEPAJIBHUX JTOBPUB HA ITIUTOMY
AKTHUBHICTbB HE3110-137 TA CTPOHIIIIO-90 Y KBITKOBOMY IIMJIKY

BuBueHO BIUTMB OpraHiuHO-MiHEpalIbHHUX JOOPHB HAa MUTOMY aKTHBHICTH 11e3i10-137 Ta crponwioo-90 y KBiITKOBOMY MHIJI-
Ky. BcTaHOBNICHO 3HIDKEHHS y NMHIKY KYKYpYyI3U ITHTOMOI aKTHUBHOCTI Iie3if0-137 3a BUKOpHCTaHHS Ipenapary KpOIMAKCy,
Birpo-28, KaJiro XJIOPHCTOTO 3 POCTKOHIEHTPATOM, cyrepdocdary HOABIHHOTO 3 KPOIIMAKCOM Ta cynepdocharoM moaBitHumM
3 POCTKOHIIEHTPATOM, a CTpOHIi0-90 — y pa3i 3acToCcyBaHHS BIirpo-28, Kasilo XJIOPUCTOTO 3 KPOIIMaKcoM, cymepdocdary mo-
JBIMHOTO 3 KPOIIMaKcoM, cynepdocdary MoaBiiHOT0 3 pocTKOHIEHTpaToM. KpiM TOro, BCTAHOBJICHO MiABUIICHHS KoedilieHTa
nepexony 1e3ito-137 i crpoHuio-90 y MUIoK 3a BUKOPUCTAHHS POCTKOHIICHTPATY.

Kumrouogi cioBa: pagionyxiiny, crponnii-90, uesiii-137, KBITKOBHIA MHJIOK, MUTOMA aKTUBHICTh, KOS(Ili€HT HAKOMUYCH-
Hsl, OpraHiuHO-MiHepanbHi 100puBa.

ITocTaHoBKa mMpooGJeMu. AHAJI3 OCTaHHIX JOCHiIKeHb i myOaikamiii. B ymoBax 3pocrarouoro
AHTPOTIOTCHHOTO HABAaHTAXXCHHS Ha HABKOJMIIHE TIPUPOJHE CEPEIOBUIINE OCOOJIMBOI aKTyaabHOCTI Ha-
OyBae BUPOOHHUITBO O€3MEYHOI MPOIOBONBYOI CHPOBUHH [4].

OcraHHIM 9acoM TpyITy HeOe3NMeuHnX 3a0pyIHIOBAYiB, YTBOPESHUX y PE3YIIBTATI JIOACHKOI MisTHHO-
CTi, TIOTIOBHUJIN PAJi0OaKTUBHI PEUOBHHH [5], cepen skux 1e3iii-137 Ta cTpoHmiin-90 depe3 BHCOKY Mir-
pallito JTaHIFOTOM TPYHT-POCIMHA-TIPOIOBOIbYA CUPOBUHA € HaiOinbin HeOe3neunumu [6]. HamxomkeH-
HS IIUX PEUOBUH B OpPTaHi3M JIIOIWHU CIPUYUHSE HU3KY IMOPYIICHB 1, K HACIIIOK, MiABUIICHHS PiBHS
3aXBOPIOBAHOCTI HaceleHHs. HUHI BCTAaHOBJICHO MEBHY 3aJICKHICTh MiXK PiBHEM 3a0pyIHEHHSI IIPOJOBO-
JBY0T CUPOBUHHU PAIiIOHYKJIIIaMHA Ta CTAHOM 37I0POB’ s HACEIICHHS.

Cepen npoa0BOJIEYOI CUPOBHHH BaKJIMBE MICIE MOCITA€ MPOAYKLis OKUTBHULTBA, B TOMY YHCIHI
OiKOBa, 30KpeMa OKOIMHE OOHINOKS, TIepra, MATOYHE MOJIOYKO, CHPOBHHOIO IS BUTOTOBJICHHS SIKUX
€ KBITKOBHH MUIOK. LIst mpoayKLisi XapakTepu3yeThCsl BUCOKHM YMICTOM aMiHOKHCIIOT, MAaKpo- 1 MiKpo-
€JICMCHTIB, BiTaMiHiB, (pIABOHOIIB Ta iHIIMX peyoBUH [3].

CroromHi 01TKOBa MPOMYKITiS OJDKITFHUIITBA HA0YBA€E IMUPOKOTO BUKOPUCTAHHS K BUCOKOTIOKHBHA
JiKyBaJIbHa CUPOBWHA, TIOMUT HA SIKY 3 POKY B PiK 3pocrae. BogHouac miIBUIMYIOTECS 1 BUMOTH [0 il
skocTi [1, 2]. OgHak, y 30HaX JIOKQJTHHOTO TEXHOTCHHOTO HaBaHTAXXCHHs, 30KpeMa Ha TEPUTOPIAX, SAKi

© I'ynon I'.B., 2013.
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nocTpakaanu Bix aBapii Ha YopHoOmiabschkiii AEC, koHIeHTpaltis 1e3ito-137 ta cTponmii-90 y 0inko-
Bilf MPOAYKIIiI MOXKE MEPEBUILYBATH AOMYCTHMI PiBHIi. 3 OIVIsAAY Ha 1€, BUHUKAE MoTpeda y BUBUCHHI Ta
PO3pO0JICHHI 3aX0/1iB MO0 MiABUILCHHS SIKOCTI Ta 0€3MEKH Ii€l MPOIyKIIil.

BcraHoBIIeHO, 110 MiHEpabHI Ta OpraHidyHi J0OpHBa MalOTh IEBHUIN BIUIMB HA MEPEMIIICHHS Iie-
3i10-137 1 cTpoHwio-90 3 TPyHTY B POCIMHH Ta iX MPOXYKLi0. AHaNi3 JiTepaTypHHUX HKEpes CBiAYUTDH
PO HEJOCTATHE BHBUYCHHS BILTUBY OPraHivHO-MiHEPaIbHUX JOOPHB HA MUTOMY aKTUBHICTH POCIMHHOI
CHPOBHHH, 30KpeMa 1 KBITKOBOTO MHJIKY.

Merto1o po6oTH 0yjI0 BUBUYHUTH ITUTOMY aKTHBHICTH 11€3110-137 1 cTpoHIi0-90 y KBITKOBOMY MUJIKY
Ta KOeQiI[iEHT X HAKOIMMUYCHHS B LIl CHPOBHHI 3a MiPKUBJICHHS KYKYPYA3H OpraHi4HO-MiHEPaJIbHUMHU
I00pUBaMH.

Marepiaj i MeToauka gociaimkenb. Jlocmimkennas mpooauiau B ymoBax LlenTpansHoro JlicocTemy
ta [Tomiccs Ykpainu.

J1y1s1 BUBYCHHS BIUIUBY OpraHIYHO-MiHEpAIbHUX JOOPHUB HA MUTOMY aKTHBHICTH Ie3ifo-137 i cTpoH-
11i10-90 Ta Koe(ilieHT HAKOIHYEHHS IX y KBITKOBOMY MUJIKY OYJI0 3aisHO 8 MIISHOK IS BUPOIICHHS
KYKypYA3H.

OOpoOITOK IPYHTIB Ta JOIVIAM 3a IOCIBaMU Oy/IM OAHAKOBUMH. J{IJISTHKU PI3HWIKCH 3a BUAAMHU 3a-
CTOCOBYBAaHMX OpPTaHi4HO-MiHEpaIbHUX TOOPUB Ta criocobaMu iX BHeceHHs (Tadu. 1).

306ip KBITKOBOr0 MUJIKY Ta MiATOTOBKY HOTO 10 aHaJi3y MPOBOAMIN 32 3araIbHOIPUHHATOIO CXEMOIO.

[MuTtoMy akTHBHICTH 11€310-137 1 cTpoHIi0-90 y NUIKY BH3HAYaId y BHIPOOYBAJIBHOMY IEHTPI
Binaunbekoi ¢inii nep:xaBHOT yCTaHOBU «|HCTUTYTY OXOPOHU POIIOYOCTI IPYHTIB YKpaiHu».

Tabmuus 1 — Cxema gociaigKeHb

Ne minsakn Bun no6pus Cnoci6 mimKuBIEHHS KYKypyI3u Hopwma no6pus
1-KOHTpOJIbHA — —
2-pocniaHa KPOIIMAaKC II03aKOPCHEBE JINCTKOBE 0,5 n/ra
3-mocnigHa Birpo-28 103aKOPEHEBE JIMCTKOBE 4 n/ra
4-nocninHa POCTKOHLIEHTpaT 103aKOPEHEBE JIMCTKOBE 1,0 n/ra

KOpPCHCBC BHCCCHHA + IT03aKOPCHEBE JIMCT-

S-pocnigHa Kauliil XJIOPUCTHI + KPOIIMaKc . 1,5 wra + 0,5 n/ra
KOBE IT1JKUBJICHHS
. . N KOpPCHEBE BHECEHHS + [103aKOPEHEBE JIHCT-
6-mociaHa KaJIIi XJIOPUCTUH + POCTKOHLIEHTpAT . 1,5 w/ra + 1,0 w/ra
KOBC I KUBJICHHS
. o . KOPEHEBE BHECEHHS + I103aKOPEHEBE JIMCT-
7-nocninHa cynepdocdar noasiitHumit + KpormmMake pene P Pigo+ 0,5 n/ra
KOBE I JKUBJICHHS
. cynepdocdar moaBiiHUI + POCTKOH- | KOPEHEBE BHECEHHS + [103aKOPEHEBE JIMCT-
8-mociigHa ynepdoce A p PEHE P Pigot+ 1,0 n/ra
LICHTPAT KOBE IT1JKUBJICHHS

Lesiii-137 Bu3Ha4anu Ha ramMa-clieKTpOMETpi, a CTpoHLINH-90 — XIMiYHIM METOIOM (OKCAIaTHUM).

Pe3ysabTaTu AocaixkeHb Ta iX 00roBopeHHsl. Y pe3ynbTaTi JOCTIKEHb OyJIO BHUSBJICHO MEBHUH
BIUTUB OPTaHIYHO-MiHEPATHLHUX JOOPHUB HA MMUTOMY aKTUBHICTH 1e3it0-137 1 cTpoHIIito-90 y KBITKOBOMY
nwiky (tabam. 2).

137

Tabmuns 2 — Biiine opraniuHo-MiHepaJIbLHUX 100pHB HA MUTOMY akTHBHiCTh Cs'~' y KBiTKOBOMY MHIIKY

. IMuroma axtusicts Cs'Y, Br/kr Koediuienr

No ninsHKH Bun no6pusa HAKOITMYCHHS

IPYHT KBITKOBHI IHJIOK

1-koHTpOJIBHA 48 8.4 0,18+0,001
2-nocaigHa KPOIIMAKC 48 72 0,15+0,001
3-mociigHa Birpo-28 48 6,8 0,14+0,001
4-nocaigHa pOCTKOHUEHTpAT 48 8.8 0,18+0,001
5-pocaigHa KaJliil XJIOPUCTHI + KPOIIMaKC 48 6,7 0,14+0,002
6-mociigHa  |Kautiii XJIOPUCTHI + POCTKOHIICHTPAT 48 7,0 0,15+0,001
7-pocniga  |cynepdocdar moaBifiHuMiA + KpOIIMaKce 44 7,0 0,16+0,001
8-mocmigHa cynepdocdar noaBiitHMIHA + POCTKOHIIEHTpAT 42 7,1 0,170,002

Tak, 3a BUKOPUCTaHHS KPOIIMAKCY, BIrpo-28, Kajito XJIOPHUCTOTO 3 KPOITMaKCOM, KaJII0 XJIOPHUCTOTO
3 POCTKOHLIEHTpaTOM, cyrepdocdaTty moaBiiHOTo 3 KponMakcoM Ta cynepdocdary moaBiiHOro 3 pocT-
KOHIIEHTPATOM KOe(illieHT HAKOIMMYECHHS 11e3110-137 y KBITKOBOMY MUJIKY 3HU3UBCS BiAMOBiHO Ha 14,3;
20,0; 20,0; 17,2; 8,6 Ta 2,8 %. 3a BUKOPUCTAHHS POCTKOHIICHTPATY IMUTOMA aKTUBHICTh MIJIKY, HAaBITaKH,
30uUIBIIMIIACh Ha 2,8 %.
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HatiBuiuii piBeHb 3HIKEHHS KOe(illl€eHTa HAKOTMUYCHHS 11€3110-137 y MUKy KyKypyA3H CIOCTEpi-
ranu 3a ii miHKUBICHHS J0OPHBaMU BIrpo-28 Ta Kaliro XJIOPUCTOTO i3 KPOIIMAKCOM.

XapakTtepru3yroun KOe(iieHT HAKOMUYCHHsI CTPOHIN0-90 y KBITKOBOMY IHJIKY 32 BHKOPHUCTaHHS
OpraHiYHO-MIHEepATBHUX MOOpWB (Tab. 3), BIA3HAYWIM, IO y pa3l 3aCTOCYBaHHS IMpernapary Birpo-28
MUTOMA aKTUBHICTH CTPOHIIiF0-90 3MeHImmMIach 3a 15,3 %, Kalito XJIOpUCTOTO 3 KporMakcoM — Ha 7,7 %,
cynepdocdary moaBiiHOro 3 KpornMakcoM — Ha 15,3 % Ta cynepdocdary moaBiiHOr0 3 POCTKOHIIEHT-
patom — Ha 15,3 %. BogHouac, 3a BUKOPHUCTaHHS POCTKOHLEHTPATy MUTOMA aKTHBHICTH CTPOHLi0-90
migBuntAiach Ha 15,4 %. 3a BUKOPHUCTAHHA KPOMMAaKCY Ta Kallif0 XJIOPUCTOTO 3 POCTKOHIICHTPATOM
BIUTUBY Ha KOC(iIli€HT HAKOTMYCHHS Y MIJIKY CTPOHIIi0-90 HE BHSBICHO.

Ta6muus 3 — BniuB oprasiuHo-MiHepaabHUX 106pHB HA MUTOMY aKTUBHiCTB Sr' y KBITKOBOMY IHJIKY

. [Turoma akTuBHICTH Sr°°, BK/KT Koeginiexr
Howmep ninsnku Bun no6pusa HAKOMUYECHHS
IPYHT KBITKOBHI ITHJIOK

1-KoHTpOJIBHA 3,3 0,44 0,13+0,002
2-mociiaHa KpOIIMAaKC 3,3 0,40 0,13+0,003
3-mociigHa Birpo-28 3,3 0,38 0,11+0,002
4-nmocaigHa POCTKOHLEHTPAT 3,3 0,49 0,15+0,002
5-pocmigHa KaJliil XJIOPUCTHI + KPOIIMaKC 3,5 0,42 0,12+0,001
6-nociigHa KaJliil XJIOPUCTHUH + POCTKOHLICHTPAT 3,5 0,46 0,130,002
7-mocmigHa cynepdocdar noaBiiHMIT + KpoIMaKc 3.4 0,39 0,110,002
8-mocmigHa cynepdocdar noaBiitHUHA + POCTKOHIIGHTPAT 32 0,40 0,11+0,002

IleBHI BIAMIHHOCTI BUSBJICHO MiXK Koe(illieHTaMKM HaKOMMUYCHHS 11€3i10-137 Ta cTpoHLi0-90 y mui-
Ky 32 BUKOPUCTAaHHSI OpraHiuHO-MiHepanbHHX A00puB (puc. 1). 3okpema, Koe]ilieHT HaKOMMYCHHS
CTpoHIIit0-90 y MUKy KyKypya3u OyB HIKUYHUI MOPIBHSIHO 3 Ie3ieM-137 3a BUKOPHCTaHHS TpenapaTiB
KpornMmakcy — Ha 13,3; Birpo-28 — na 21,5; pocTkoHIeHTpaTy — Ha 16,7; KaJlifo XJIOPUCTOTO 3 KPOIIMAaK-
coM — Ha 14,3; kalito XJIOPUCTOTO 3 pOCTKOHIIeHTpaToM — Ha 10,4; cynepdocdary moaBiiiHoro 3 Kpom-
makcoM — Ha 31,3 ta cynepdocdaTy moaBiHHOTO 3 pOCTKOHIEHTpaToM — Ha 35,3 %.
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Prc. 1. BiuIMB opraHiuHo-MiHepaaLHUX 106pHB Ha KoediuieHT HakonuuenHs y kitkosomy muaxy Cs™ ta Sr”
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BucHoBku. TakuM 9rHOM, 3aCTOCYBaHHS OpPraHIYHO-MiHEpATHHUX TOOPHB ITiJT 9ac BHUPOITYBaHHS
KYKYPYJI3U CIPUSE 3HIKEHHIO pajialliiHOTO 3a0pyAHEHHS KBITKOBOTO MUJIKY HAa MUX pociuHax. Ilia-
KUBJICHHS KYKYPYZI3H KPOIIMaKCOM, Birpo-28, KaJlieM XJIOPHCTUM 3 POCTKOHIIEHTPATOM, cynepgocda-
TOM IOJBIHHM 3 KPOIMaKcoM Ta cynepdocdaroM moaBiiiHUM 3 POCTKOHIIEHTPATOM 3HIKYE Koedi-
IIEHT HAKOMUYEHHS Yy KBITKOBOMY MWKy Iie3ito-137 — Bim 2,8 mo 20,0 %, crpontio-90 — Big 7,7
10 15,3 %.

3a miHKUBICHAS KYKYPYI3U KPOITMaKCOM, BIrpo-28, pOCTKOHIICHTPATOM, KaJi€M XJIOPHCTHUM 3 KPO-
MIMaKCOM, KaJIieM XJIOPUCTHM 3 POCTKOHIIGHTPATOM, cynepdocdarom MmoaABIHHAM 3 KPOIIMAKCOM Ta Cy-
nepdocdaTroM MOABIHHUM 3 POCTKOHIEHTPATOM KOE(illiEHTH HAKOIIMYECHHS! Y KBITKOBOMY IHJIKY CTpPO-
HIi10-90 Oy HXKYUMH OPIBHSHO 3 1e3iemM-137.
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Mmoioko / [JIocs WLII., Komapukos N.10O., Kopsyn B.H. u ap.] // Bectn. AMH CCCP. — 1991. — Ne 8. — C. 50-52.

BiinsiHue opraHn4ecKH-MHHEePAIbLHBIX YA00peHHIi HAa yAeJbHYI0 AKTHBHOCTL ne3us-137 u crponumsa-90 B nBeroy-
HOI NbLIbIE

I'.B. I'ynoa

W3ydeHo BIUSIHUE OpraHUYECKH-MUHEPATBHBIX yI0OpeHUH Ha yIeNIbHYI0 aKTHBHOCTE Ie3nsi-137 u crponus-90 B 1isero-
YHOU IBUIBIE. Y CTAHOBJIEHO CHIDKEHHUE B IBUIBIIE KYKYPY3bl YAEIBEHOM akTHBHOCTH 1e3usi-137 mpH MCHoNb30BaHNH IIpenapaTa
KPOIIMaKc, BHUTPO-28, KalMs XJOPUCTOTO C POCTKOHIEHTPATOM, cymepdocdara JBOHHOIO ¢ KpoIMakcoM U cymepdocdara
JIBOHHOTO C POCTKOHIIEHTPATOM, a TaKkXke CTPOHIMA-90 — IpH NPUMEHEHHH BUTPO-28, KaJIUs XJIOPHCTOTO ¢ KPOIIMAKCOM, CyIep-
docdara 1BOHHOrO ¢ KponMakcom, cynepdocdara IBOHHOIO ¢ pOCTKOHLEHTpaToM. Kpome TOro, ycTaHOBIEHO MOBBILICHHUE
ko3¢ dunrenta nepexona uesus- 137 u crponimn-90 B NbUIbILY IPH UCIIOIB30BAHUH POCTKOHICHTpATA.

KuiroueBble ciioBa: paguoHyKIHIbl, CTpoHIu#t -90, ne3uii -137, nBeroyHast npUIbLa, yASIbHAsS aKTHBHOCTD, KO3 dULHEHT
HaKOIJIEHHs, OPraHO-MHHEPAIIbHbIE YI0OpEHUSL.
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PA3AHOBA O.I1., aciipaaTka
Haykoswii kepiBauk — HYJAK P.A., 1-p c.-T. HayK
Binnuyvxuti nayionanvnuii acpapuuil ynisepcumem

AMIHOKHNCJIOTHUHM CKJIAJ] BIJIOTO M’SICA TIEPEIIEJIIB 3A
BUKOPUCTAHH B I'OAIBJII BIOJIOI'TYHO AKTUBHUX PEYHOBUH AIIIMOPY

BuBueno BrumB AmimMopy y pi3HuX ¢popMax Ha aMiHOKHCIOTHHI CKJIaJ TPyIHOTo M’sca neperneniB. BeraHoBneHo, 1o BU-
KOpHCTaHHs B roAiBii nepenenis 3 % AmnimMopy Bi Macu paLioHy y BHIVISIII TOPOLIKOMOIOHOT MacH, BOAHOI BUTSDKKH Ta 30JI1
noJinirye 6i0J0TiYHy LIHHICTH 01JIOT0 M’sica 3a PaxyHOK IiJBHINEHHS BMICTY aMiHOKHCIIOT. YBEICHHS IO CKJIamy pamioHy
nepernerniB AniMopy y MOpOIIKONOAIOHOMY BHUTIIS/I CIIPHSIIO JOCTOBIPHOMY 301JBIIEHHIO BMICTY y TPYyIHOMY M’sCi yCiX ami-
HOKHCJIOT, 32 BUHATKOM JII3UHY i BaJliHy. 3a Aii AniMiHy BiIMi4eHO 301LIBIICHHS BMICTY y M’sCi 3aMiHHUX 1 HE3aMiHHHAX aMiHO-
KHCIIOT, KpiM JIi3UHY, JICHITHHY 1 BaniHy. BukopucTanus y cxiazi panioHy AMIBITY CHpHSIIO 30LIBIISHHIO BMICTY yCiX He3aMiH-
HHUX aMiHOKHCJIOT y OimoMy M’sici, a cepesi 3aMiHHUX BHSBJICHO 3MEHIICHHS BMICTY JIMILE ajaHiHy, MIIKHY i npojiny. BixHo-
LICHHS BMICTY HE3aMiHHMX aMiHOKHCIIOT JI0 3aMiHHUX HaiiBUIIuM Oyino B M’sici nepeneniB 4-i rpynu — 0,86 i HaliMeHIuM y 1-i
KOHTpOJbHiit rpymi — 0,72.

Kurouogi ciioBa: nepenenu, 6ine m’sico, AniMop, AmiBit, AniMiH, aMiHOKHCIIOTH, BiIXOH O/KIIBHUIITBA.

© PazanoBa 0.11., 2013.
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ITocTaHoBKA MPOOJIeMH, AHAJI3 OCTAHHIX AOCTiIKeHDb i my0Jikaniii. BupoOHUIITBO BUCOKOSIKIC-
HOTO M’sica NITHLI IOPOKY 3pocTae 1 HuHi cknaaae npubnuzHo 40 % y M’ sicHoMy OanaHci crio>kuBaHHs [6].
OpepxaHHS M’ ICHOI TIPOJTYKIIiI BUCOKOT SKOCTi — OJTHA 13 TOJIOBHUX BUMOT Tally3i NTaxiBHUITBA. Po3BU-
TOK TaKWX HETPAIUIIMHKUX IS YKpaiHH raimy3eil MTaxXiBHUIITBA SK TEPETICIiBHAITBO, € OTHUM 13 J0/1a-
TKOBHIX JDKEpEN 30UTBIIICHHS PUHKY M sica. M’sICO ITHII MEepPEIeIiB MICTUTh OijbIne OUIKIB, HIK OyIIb-
SKU{ 1HIIWA BUJ M’sica, BOIHOYAC BMICT Y HhOMY JKMPiB HeBUcOKHH [3]. Bionoriyna miHHicTh M’sica 3y-
MOBJIIOETLCS TTOBHOITIHHICTIO OiJIKiB, TOOTO BMICTOM 1 CITIBBIIHOIIEHHSAM Y iX CKJIaJai HE3aMiHHUX aMi-
HOKHCTOT [2]. Bei He3aMiHHI aMiHOKHCIIOTH JIETKO 3aCBOIOIOTHCS opraHizMoM (4, 8].

Jlist BUpOOHHIITBA M’ sica 3 BUCOKOK 010JIOTIYHOIO IIHHICTIO BXKJIMBE 3HAYCHHS Mae KOpMOBa 0asa.
Benuky yBary nmpu npoMy NpHIIISIOTh BUKOPUCTAHHIO MPUPOJIHUX KOPMOBUX a00aBok. [lepesara Ha-
TypaTbHUX KOPMOBHUX JO0ABOK 00OYMOBJIEHA BMICTOM Y HUX NMPUPOTHUX O10JIOTIYHO aKTHBHUX PEUOBHH
B ONITUMAJIBHOMY BiJHOIICHHI [ 1, 6].

CpOrojiHi IEBHY 3aIliKaBJICHICTh CTAHOBUTh BUKOPUCTAaHHS 010JO0TIYHO aKTUBHUX PEYOBHUH i3 BiaAXO-
IIiB OJDKUTHHHUIITBA. Y 3B SI3KY 3 IIMM MH 3BEPHYIIH yBary Ha MOXKJIMUBICTh BUKOPUCTAHHS T1AMOPY OJKIIT
SIK KOpMOBOT 00aBKH 111 TiTuill. Lls cupoBuHa moenHye y co0i opraHivHi i MiHEpaabHI pSYOBHHHU POC-
JIUHHOTO 1 TBAPUHHOTO MOXOJKCHHS, Ky BXKE TPUBAIUN Yac MOPS 3 IHIIUMU MPOTYKTaMH OJKUTEHUII-
TBa BUKOPUCTOBYIOTh Y HapOAHIN MemuttnHi. [limMop 61K MICTHTE Yy CBOEMY CKJIazi 30aaHCOBaHUI
KOMITIEKC OLJTKiB, JIITITIB, aMIHOKHCIIOT, MiHEpAIBHIX PEYOBHH, BITAMiHIB, SIKI HaJieXKaTh J0 JKUTTEBO
HEoOXiTHUX O10JIOTIYHO aKTMBHHUX PEYOBUH, a TAKOXK (hJIaBOHOINU, MeNaHiH [7].

AmHani3 JiTepaTypHHX [DKepes MOKa3ye, 0 ChbOTOIHI HEJOCTaTHHO BUBUEHO BIUIMB O10JIOTIYHO ak-
THBHHMX PEUYOBUH ATIIMOPY Ha aMiHOKUCIOTHHUN CKJIa] M’ sca.

Mertoro aocainkeHb Oyno BUBYECHHS BIUIMBY BUTOTOBJICHOTO 3 MiAMOpY Omxin AmiMmopy, AmiBiTy
Ta AMiMiHy Ha aMIHOKMCIIOTHHUH CKJIaJ O110T0 M’sica TeperneiB.

Marepiaj i MeToguKa AocaiTKkeHb. J[oCTimKeHHS MPOBOIMIN HA TIEpeTeNiax M SICHO1 mopoau ¢a-
paoH B yMOBaxX J1abopaTopii HaBYaIbHO-A0CTiAHOI hepMu BIHHUIIBKOTO HAIlIOHAIBHOTO arpapHOro yHi-
BEPCHUTETY. Y TPUMaHHS Ta JOTIISA 32 MIOCITITHOI NTHIICIO MPOTATOM JIOCTiNy Oyiu ogHaKoBUMU. [ o-
JIBIIIO TIEperiesTiB MPOBOIUIN OBHOpaioHHUM KoMOikopmoM (OP). lo komOikopMy mepenenam A0cCi-
IHUX Tpyn momaBayid 3 % AmiMopy BiJ Macw KOpMY y pi3HHX ¢GopMax: IOpOIIKonoaioHa Maca (Atri-
MOp), V BUTIIsI 30011 (ATIMiH) Ta BOJHOI BUTSHKKH (ATIBIT) 3T1THO 31 CXeMOI0 JOCTiKeHHs (Tadm. 1).

Jlst BU3HAYCHHS SKOCTI M’sica MEperieiiB 3a 3r0I0BYBaHHS KOPMOBOI JTO0ABKY IO 3aBEPIICHHI Bijl-
TOMIBEIIBHOTO Tepiomy OyIio BimiOpaHo 3 KOXKHOI TPYyIH MO 4 TOJIOBH NTHIII VIS IPOBEICHHS 3a0070.

Tabmuns 1 — Cxema gocainy

I'pyna YMoBH rofisii
1-KOHTpONBHA OP (moBHOpaIioHHUH KOMOIKOPM)
2-pociigHa OP+3% nopouikomnonioHOro AniMopy Bif Macu KOpMy
3-mocnigHa OP+30ma i3 3% Animopy
4-nocninHa OP+BonHa BUTSDKKA 13 3% AmiMopy

IIpemmerom mocmimkeHb OyB aMiHOKHACIIOTHHH CKJIAJ M’ sica TIePETIeNiB, SKUH BU3HAYAN 33 JOTIOMOTOIO
aBroMaruyHoro aHamizaropa T 339 (Uexis) B ymoBax jaboparopii [nctutyty Oioximii im. O.B. [Nanmnanina
HAAH VYxpainu MmetonoM ioHHOOOMiHHOT XpoMaTorpadii [5].

Craructnuny 00poOKY JaHHUX PEe3yJIbTATIB JOCTIIKEHD MPOBEACHO 13 BUKOPUCTAHHSIM IIPOTPAMHOTO
3abe3neuennast MS Excel.

Pe3yabTaTu gociaigxkens Ta ix odropopennsi. Binomo, mo uiHHicTs Ginka 00yMOBJIeHa SIKICHUM i
KUTBKICHUM CKJIAZIOM aMiHOKFHICIIOT, HasIBHICTIO Y HhOMY HE3aMiIHHUX aMiHOKHCIIOT, iX CIiBBIIHOIICHHIM
13 3aMiHHUMU. Y pe3yJbTaTi MPOBEACHUX JAOCTiKEHb BUSBIICHO, [0 HE3aMiHHUX aMIHOKHCIIOT y Oio-
My M’sici nepeneniB 2 i 4-i rpyn Ginbuie BignosiaHo Ha 4,8 1 3,8 %, a 3-i rpynu — menmie Ha 1,9 % nopi-
BHSIHO 3 KOHTpoJieM (puc. 1).

BwmicT 3aMiHHIX aMiHOKHCIOT y M sici mTtuti 2, 3 1 4-1 rpyn MeHmmmi BiAmosiano Ha 9,9, 11,51 12,8 %
TIOPiBHSHO 3 KOHTPOJIEM.

Bionoriyny niHHiCTH OiNIKIB BU3HAYaIOTh TAKOX 32 BiAHOIIEHHAM BMICTY 3arajbHOi KiIBKOCTI He3a-
MIHHAX aMiHOKHCIIOT JI0 3aMiHHHX. Y M’ sci mepeneniB 1-i rpymu mei mokasHuk ctanoBuB 0,72, 2-1 —
0,84, 3-i — 0,80 1 4-i rpymu — 0,86.
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BMICT aMIHOKHCJIOT, MI'

2-gociigHa 3-mociigHa 4-nociigna

1-kOHTpONBHA

aMIHOKHUCJIOTH

E3J mezaminni aminokucnoty B 3aMiHHI aMIHOKUCIOTH

Puc.1. 3arajabHuii BMicT He3aMiHHHUX i 3aMiHHUX aMiHOKHMCJIOT
y rpyAHoMYy M’sici mepeneiB.

Haii0inpury KinbKicTh aMiHOKHCIIOT CIIOCTEPIrain y M’sici mepeneiB, SKi CHOXHUBaIH MOPOIIKOIO-
nioHmit AmiMop, ae ix Oyno Ha 6,2 (P<0,001), 4,1 i1 2,3 % Oinble NOPIBHIHO 3 aHAJIOTIYHOIO MPOTYKITi-
€to 1, 314-i rpyn (tada. 2). Y M’sci NTHII, SKIH 10 CKIaay palioHy BBOAWIN AMiMiH, aMIHOKUCIIOT OY-
mo 6imeiie Ha 2,0 (P<0,001), a 3a Bukopuctanus AmiBity — Ha 3,8 % (P<0,001) mopiBHSIHO 3 aHAJIOTiY-

HUMH IOKa3HUKaMu 1 Tpymu.

Tabnuis 2 — AMiHOKHCJIOTHUI CKJIaj 0iioro M’sica mepeneis

I'pyna
TToka3nuk - - -
1-KoHTpOJIBHA 2-nocnigHa 3-pgocnigHa 4-nocuinHa
Jlizun 4,999+0,0054 4,871+0,0139" 4,476+0,0088" 5,17820,0092
TicTumun 1,410+0,0052 1,469+0,0098" 1,579+0,0065 1,609+0,0081
Aprinin 2,25120,0062 2,583+0,0166" 2,355+0,0114" 2,51240,0168"
AcnaprinoBa KucioTa 3,915+0,0027 4,510+0,0088"" 4,354+0,0105" 4,261+0,0153"
Tpeonin 1,9124+0,0031 2,07520,0056" 1,980+0,0148" 1,947+0,0085"
Cepun 1,724+0,0018 1,856+0,0098™" 1,83440,01517 1,874+0,0023"
['TyTaMiHOBa KHCIOTA 9,186+0,0121 9,705+0,0320""" 9,999+0,0291""" 10,086+0,0266
Tponin 1,543+0,0258 1,567+0,0208 1,574+0,0293 1,253+0,0257"
[minus 2,008+0,0010 2,049+0,0094" 1,939+0,0056" 1,895+0,0030"
Ananin 2,927+0,0022 3,108+0,0096 2,872+0,0103 2,82420,0071
HucruH 0,462+0,0022 0,527+0,0049™ 0,456+0,0059 0,460+0,0067
Bauin 1,815+0,0047 1,774+0,0111" 1,687+0,0134 1,853+0,0041
Merionin 1,218+0,0041 1,337+0,0195" 1,263+0,0072" 1,255+0,0019"
[30meiinuH 1,641+0,0069 1,727+0,0060" 1,673+0,0112" 1,664+0,0111
Jleiiuun 3,468+0,0043 3,680+0,0129" 3,198+0,0105 3,451+0,0090
Tuposun 1,641+0,0048 1,809+0,00727 1,630+0,0153 1,649+0,0029
Deninananin 1,627+0,0052 1,809+0,0059" 1,733+0,0127" 1,650+0,0138""
Cyma 43,744+0,0361 46,454+0,1439" 44,602+0,1335" 45,420+0,1230"

"~ P<0,05; 7~ P<0,01 ™"~ P<0,001 nOpiBHAHO 3 KOHTPOIBLHOIO IPYIIOIO

HaiiBumuii BMICT JTII3WHY BiAMIUEHO y M’ SCi TIEPETENiB, SKUM J0 CKIaAy PaIioHy BBOIWIN ATIIBIT
(4-a rpyna), ne Bin OyB Ha 14,1 (P<0,001), 9,51 1,9 % OinbiiuuM 3a aHANOTIYHMM MOKAa3HUK y 1, 2 1 3-i
rpynax BignoBigHO. Y M’sici ITUILI, SIKild 3r0J0BYBajH MOPOIIKONOAIOHMH AmniMop (2-a rpymna), BinOy-
Jocsi 30ibIIeHHS KiabKoCTi mizuny Ha 4,2 (P<0,01), a 3a nii Amniminy (3-a rpyma) — Ha 11,9 %
(P<0,001) nopiBHasHO 3 KOHTpOseM. [ToMiTHE 301JIBIICHHAS TICTUANHY, apriHiHY, METIOHIHY, 130JICHITH-
Hy 1 ¢eHimananiHy y M’gci OTHII JOCTIAHUX TPyH yKa3ye Ha MOJIMIIEHHS TIETHYHUX SKOCTEH M’sica
MepernemiB.
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YV ™’ sici itutti 2-1 TpyIii BUSIBIICHO 301IbIIeHHS apridiny Ha 14,7 (P<0,001), 9,7 1 2,8 % nopiBHSHO 3
nokasHukamu 1, 3 i 4- rpyn BinnoBigHo. Bmict aprininy OyB BUmuM y 3 i 4-ii rpynax — BiJIIOBiAHO Ha
4,6 (P<0,001)1 11,6 % BiTHOCHO KOHTPOJHLHOTO MOKA3HUKA.

Bwmict TpeoHiHy y M’sci meperneniB 2-1 Tpynu IepeBepIIyBaB aHAIOTIYHI TMOKa3HUKU y 1, 3 1 4-i
rpymnax Bigmosimgao Ha 8,5 (P<0,001), 4,8 1 6,6 %. 3a aii AniMiHy 30UIBIIEHHS TPEOHIHY BiAOyIoCcs Ha
3,6 (P<0,01), AmiBity — Ha 1,8 % (P<0,01). Taky >k caMy TEHICHIIII0 CIIOCTEpIraJid i 32 METIOHIHOM.
Tak, y 2-# rpymi #oro 30inpmmuinock Ha 9,8 (P<0,01), 5,8 1 6,5 % mopiHsMHO 3 1, 3 1 4-10 rpynaMu Biamo-
BimHO. Y 3-i rpy1ii MeTioHiHy Oyiro 6ibme Ha 3,7 (P<0,01), 4-i — Ha 3,0 % (P<0,001), HiXx y 1-# rpymi.

BiporigHo 3011bIIKBCS BMICT i30JIeHIMHY 1 JeHIUHY y Oi1IoMy M’fCi TIeperneniB 3a Ail NOPOIIKOMO-
nioHoro AmiMmopy — Ha 5,2 (P<0,01) 1 6,1 % (P<0,001) BignosimHo. Y 3-if rpymi BiIMiYeHO 3MCHIIICHHS
BMicTy Jevnuay Ha 7,7 % (P<0,001) BimHOCHO aHAJIOTIYHOTO MOKAa3HMKA KOHTPOJILHOI rpymu. Y M sci
nieperneniB 2-1 rpynu BMicT (eHinananiny Oys BumuM Bignosinuo Ha 11,2 (P<0,001), 4,4 1 9,6 % nopis-
HSHO 3 IOKa3HUKaMu 1, 3 1 4-i rpyn. BinOymnocs 30ibIIeHHs Wi€i aMiHOKMCIIOTH 1y M’sici iepeneniB 3-
rpymu — Ha 6,5 % (P<0,001) mopiBHSHO 3 KOHTPOJIEM.

BiporigHe 30UTbIIEHHS BMICTY JII3UHY Y TpyaHOMY M’sici Ha 3,6 % (P<0,001) BusiBeHO y meperneniB 4-1
rpymy, a y nui 2 i 3-1 rpyn — HaBmaku, 3MeHIeHHs BiAmosiaqHo Ha 2,5 (P<0,001) i 10,4 % (P<0,001) nopi-
BHSTHO 13 KOHTposIeM. Y M’sci rrtuii 4-1 Tpymu BastiHy Oyimo outeiie Ha 2,1 % (P<0,001), a 2 1 3-i rpym — Bin-
noBigHO Ha 2,2 (P<0,05) 17,0 % (P<0,001) meH1Ie, HiX Y 3pa3kax KOHTPOJIBLHOI TPYITH.

Cepen 3aMiHHMX aMiHOKHCIIOT HalOiNbIIa yacTka y M’sici mepenesniB 2-1 TpynH, sSIKUM 3r0Z0BYBaJIH
MOPOIIKONOAIOHUI AnliMOp, MpuUMazana Ha acrapariHoBy Kucioty. [lopiBHSHO 3 KOHTpoeM ii Oyno Ha
15,2 (P<0,001), 3,6 1 5,8 % Oinwime, HiX y 1, 3 1 4-if rpymax BiamoBiaAHO. 3a Aii AmMiHYy BMICT acmapa-
riHoBoi KuciaoTH y M’sici ntumi 3-i rpynu 30inbmuBes Ha 4,6 % (P<0,001), a AmiBity — Ha 8,8 %
(P<0,001).

IluctuHy 1 THPO3UHY y M’SICI TIepereniB 2-1 Tpyny BUSABWIN BiamosigHo Ha 14,1 1 10,2 % (P<0,001)
OinpIe, HXK B aHAJIOTIUHIA TpoAyKIli 1-1 rpymu. Y 2, 3 1 4-i rpynax BiIMidueHO 30UTBIIICHHS CEPUHY Y
M’sici mTuIi BignosigHO Ha 7,6, 6,41 8,7 % (P<0,001) mopiBHSIHO 3 KOHTPOJIEM.

3a nii AmiBiTy BinOysiocs 3HayHE 301IbIIEHHS BMICTY IIIyTaMiHOBOI KHCIOTH Y M’sICi TIEpeTIeNiB, Je
fioro 6ymno Ha 18,2 (P<0,001) i 3,9 % 6inpmre, HiX y 1 1 2-if rpymax BignosigHo. Y 2 1 3-if rpymax BiH
OyB BUIIUM BinnoBigHo Ha 5,6 1 8,8 % (P<0,001) 3a aHanoriyHmii MOKa3HUK KOHTPOJBHOI IpyHH. AMiBiT
y CKJIa/Iii pallioHy IMEepeneliB CIpHsIB 3HKECHHIO Y TPYJHOMY M fCi BMICTY MPOJiHY, TILHUHY 1 alnaHiHy —
Biamosimuo Ha 18,7, 5,6 1 3,5 % (P<0,001) mopisusHo 3 1-1o rpymoro; Ha 20,3, 2,31 1,7 — % mopiBHAHO
3 3-10; Ha 20,0, 7,51 9,1 % mopiBHAHO 3 Apyroro rpymnoio. BoaHouac 3a 3rooByBaHHS y CKIIal pamioHy
MOPOMIKONOAIOHOTO AMMOpPY BiMiueHO 3011bLIICHHS HUX aMiHOKHCIIOT y OiloMy M’sici mepemneniB Bia-
noBigHo Ha 1,6, 2,0 (P<0,01) 1 6,2 % (P<0,001).

OTxe, 3roIOByBaHHS MTEpENeNiaM y CKIIaJli paIiony AmMopy, AMBITY i ATIIMIHY CIIPHSE TOITIIICH-
HIO 010J10T14HOT IHHOCTI TPYAHOTO M’sca.

BucHoBku. YBeOeHHS 10 CKJady palioHy MHepemnemiB AMIMOPY Yy MOPOLIKONOAIOHOMY BHIJIAIL
CIIPHUSIIO TOCTOBIPHOMY 301IBIICHHIO BMICTY Y TPYAHOMY M’ SICI YCIX aMiHOKHCIIOT, 32 BUHATKOM JII3UHY
1 BaJIiHY.

3a aii AniMiHy BigMidueHO 301JIbIICHHS BMICTY Y M sICi 3aMiHHUX aMiHOKHMCIIOT 1 He3aMiHHHX, KpiM
J3WHY, JICHIIUHY 1 BaTiHY.

BuxopucranHs y cKiIaji pamioHny ATBITY CIPHSUIIO 30UIBIIIEHHIO BMICTY yCIX HE3aMiHHUX aMiHOKHCIIOT
y OimoMy M’sici, a cepesl 3aMiHHUX BUSIBJICHO 3MEHIICHHS BMICTY JIMIIIE alaHiHy, TTiLUHY 1 IPOIiHYy.

BigHomeHHs BMICTY HE3aMiHHMX aMiHOKHCIIOT JI0 3aMiHHMX HAWBHIIUM OyJI0 y M sCi TIeperneriB
4-i rpymmm — 0,86, 1 HalkMEHIIIMM — y KOHTPOJBHIN Tpymi — 0,72.
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AMHHOKHCJIOTHBIN cOcTaB 0eJoro Msica mepemnesioB NMPH MCMOIb30BAHMM B KOPMJICHHH OHOJOTHYeCKH AKTHBHBIX
BellleCTB AlIMMopa

O.II. PazanoBa

W3ydeno piausHMEe AnMMopa B pa3lM4HBIX (popMax Ha aMHHOKHCIIOTHBIH COCTaB IPYIHOrO Msica IEperesioB. Y CTaHOBIICHO,
YTO UCIOJIb30BAaHNE B KOPMIICHHH IIepenesioB 3 % AnmuMmopa OT Macchl palfioHa B BHIE HOPOIIKOOOPa3HOH Macchl, BOJHOI BBITS-
KU M 30JIBI YITy4IIaeT OMOJIOTHIECKYIO IIEHHOCTh OeIoro Msica 3a CUeT MOBBIIICHHS COIepKaHusl aMIHOKUCIIOT. BBenenue B coc-
TaB paIMoHa IeperesioB AMMopa B MOPOIIKOOOPa3HOM BHJIE CIIOCOOCTBOBAJIO JOCTOBEPHOMY YBEIMUCHHUIO COACPKAHUS B TPYI-
HOM MsICE BCEX aMMHOKHCIIOT, 32 MCKIIIOYEHHEM JIM3MHA U BanuHa. [Ipu neificTBun AnmrMuHa OTMEYEHO yBEIUUEHHE COAEP KaHHs B
MsICE 3aMEHHMBIX M HE3aMEHHMBIX AMHHOKHCIIOT, KPOME JIM3MHA, JISHIIMHA 1 BalllHA, a MCMOJIb30BaHUE B COCTaBE paloHa AmH-
BHUTA MPHUBENIO K YBEIWYEHUIO COIEPIKaHHs BCEX HE3aMEHUMBIX aMHHOKHUCIIOT B OEIOM MsICE, a CPEAN 3aMEHHMBIX BBISABIECHO yMe-
HBIIEHUE COJEPKAHUSA TONBKO alaHUHA, TIIMLHHA U TposiHa. OTHOIIEHHE COAEpKaHUsI He3aMEHUMBIX aMHHOKHCIIOT K 3aMEHH-
MBIM BBICOKHM OBLIO B Msice nepenenos 4-i rpynmsl — 0,86, 1 HanMeHbIIHH B 1-if KOHTpobHOH rpymme — 0,72.

KnroueBsble cioBa: nepenena, 6emoe Msco, AMMop, AITUBHUT, ATMMUH, aMIHOKHCIIOTHI, OTXO/IbI ITYEJIOBOJICTBA.

Haoitiwna 22.10.2013.
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HIBEILb B.B., 3100yBau
Binnuyvxuti nayionanvhuil acpapuuil yrisepcumem

BIIJIMB OPT'AHIYHO-MIHEPAJIBHUX 1OBPUB HA
HAKOIIMYEHHA CBUHIIO I KAJIMIIO Y KBITKOBOMY ITWIKY

BcTaHoBIeHO, 110 32 MiHKUBICHHS KyKYpyI3H OpTaHidYHO-MiHEpaJIbHUMHU JOOpUBaMH, 30KpeMa Birpo-28, poCTKOHIIEHTpa-
TOM, cynepdochaTom NOABIHHNM 3 KPOIIMaKcoM, cyrepdocdaToM MOABIHHEM 3 POCTKOHIIEHTPATOM, KaJIiEM XJIOPUCTHM 3 KPO-
[IMaKCOM Ta KaJi€M XJOPUCTUM 3 POCTKOHLIEHTPATOM CHOCTEPIraeThesl 3HIKEHHS Yy KBITKOBOMY ITHJIKY KOHLIEHTPALii CBUHIIO.
3HWKCHHS KOHLIEHTpALil KaaMito y Ky OyJI0 BHSBICHO 32 BUKOPHCTaHHS KPOIIMaKcy, Birpo-28, cynepdocdaty nmoasiiinoro
3 KponMakcoM, cyneppocdary moaBiHHOTO 3 pOCTKOHLIIEHTPATOM, Kalilo XJIOPUCTOTO 3 KPOIIMAaKCOM, KaJlil0 XJIOPUCTOrO 3 poc-
TKOHLICHTPATOM.

KunrodoBi ciroBa: opraniuHo-MiHepanbHi 10OpUBa, CBUHEIb, KaJMil, MHJIOK, IPYHT, KoeillieHT HAKOMYEHHS, KyKypyaA3a.

IocTaHoBKka mpoOJjeMu. AHATI3 ocTaHHIX JOCHiXKeHb i myOJikaniil. 3a0pyTHEHHS HABKOJIHIII-
HBOTO TPUPOAHOTO CEPEJOBHINA BRKKUMH METalaM{ BHACTIIOK TEXHOTEHHOI MiSUIPHOCTI HAaceJIeHHS
MPU3BEJI0 A0 HU3KHU MPOOJIEM CUTBCHKOTOCTIOAaPCHKOTO BUPOOHHLTBA [3]. 3a0pyJHEHHS IPYHTIB ClIIbCh-
KOTOCIIOIaPCHKOT0 MPU3HAYEHHSI BAXKKMMK METaJlaMH HETAaTHBHO MO3HAYMJIOCH Ha SIKOCTI Ta Oe3meri
CLIIBCHKOTOCITOIAPCHKOI IIPOI0BOJIbYOI CHPOBUHHM [4]. BUKOpHCTaHHSA TaKOi CHPOBHHU JIJIsi BUPOOHUIIT-
Ba XapyYOBUX MPOAYKTIB CIPUUUHSE TiABUINICHY 3aXBOPIOBAHICTh HACEIICHHS.

Binomo, 1m0 oflHUMY i3 HEOE3MEUHNUX BAXKKUX METAIIIB € CBUHEIh 1 KagMiil. OCHOBHUMH JDKEpeIaMu
HaIXO/DKCHHS BOKKAX METAJliB Y HABKOJMIIIHE IPHPOJHE CEPEAOBHINE € BIAXOAM METaTo00poOHOT
MIPOMHUCIIOBOCTI, TTPOMHUCIIOBI BUKUAY, IPOAYKTH 3rOpaHHS TBEPOTO 1 PiIKOTO MalMBa, BUKUIN BiAmpa-
LIbOBAHUX Ta3iB aBTOMOOIISIMHU 1 TpaKTOpaMu, 3aco0u XiMi3alii CiTbCHKOro rocmoaapceTsa Ta iH. [1]. Bu-
SIBJICHO, IO KUTBKICTh IIMX €JIEMEHTIB MIOPOKY 3POCTA€E i Ha IESKUX TEPUTOPISAX AOCSTIa KPUTHYHO He-
Oe3rneyHux BeJnurH [2].

CpOroJHi MKPOKOTO0 BUKOPHCTAHHA Y XapuyBaHHI HaceleHHs HaOyBae OiNKoBa MPOAYKIS OIUKITb-
HUIITBA, CAPOBHHOIO BUPOOHMLITBA SIKOT € KBITKOBUH MIIIOK. [IpakTrka mokasye, 1o MONHT Ha IO MPo-
TYKITiI0 3 pOKY B PiK 3pocTae. BomHo9ac miaBUIIYIOTHCS BUMOTH O i1 IKOCTI. 3 OTJIATY Ha 11, BHHUKAE
HEOOXITHICTh Y KOHTPOJI 32 KOHIICHTPAITIEI0 BAXXKUX METAJIB y KBITKOBOMY IHJIKY Ta PO3pPOOICHHI
3aXO0/iB IIOI0 IIIBUIIEHHS HOTO SIKOCTI Ta O€3MEKH.

MeTtor0 poboTu OyJI0 BUBYMTH KOHIICHTPAIIIIO CBHHITIO 1 KaaMit0 Ta KOSHIIIEHT X HAKOIMWYCHHS Y
KBITKOBOMY MIJIKY Ha TJII IMiKUBJICHHS KYKYPYI3U OpraHigHO-MiHEpaTHbHUMH T0OpHUBaMH.

Marepiaa i MmeToguka gocaigkens. J{ociiiKeHHS IPOBOJMIN B YMOBax IeHTpainbHOro Jlicoctemy
Ha Tepuropii BiHHnyuuHM. [{75 BUBYEHHS BIUIMBY OpraHiYHO-MiHEpaJIbHUX AOOPHB Ha KOHLIEHTPALiIO

© IlIgens B.B., 2013.
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BaKKUX METaiB Ta KOe(DIliEHT HAKOMMYCHHS 1X y KBITKOBOMY IHJIKY OyJO MmiaiOpaHo 8 MUISHOK i
BUPOILEHHA KyKypya3u. OOpobiTOK IPYHTIB Ta JOTJIAA 3a TOCiBaMH OyJIM OAHAKOBUMHU. J{IISHKM pi3HH-

JIMCh 32 BUJIAMH OpraHiqHO-MiHEepaJbHUX T0OpHB Ta criocobamu iX BHeceHHs (Tadum. 1) [5].

Tabmmng 1 — Cxema gociaigKeHb

. . Hopma BHeceHHs

Ne minsaakn Bun no6pusa Cnoci6 mimKuBIEHHS KYKypyI3u
J00puB
1-KoHTpOJIbHA  |0€3 IMiPKUBJICHHS - -
2-mociigHa KPOIIMAKC [103aKOPEHEBE JINCTKOBE 0,5 n/ra
3-mocnigHa Birpo-28 1103aKOPEHEBE JINCTKOBE 4 ni/ra
4-pocminHa POCTKOHIIEHTPAT 103aKOPEHEBE JINCTKOBE 1,0 n/ra
. AV KOPEHEBE ITiPKUBIICHHS + [103aKOpeHe-
5-pocnigHa cynepdocdar moaBiiHMIA + KporMakc P . P Pygot+ 0,5 n/ra
BE JIMCTKOBE IiKMBIICHHS

6-nociigHa cynepdochaT moaBiiiHUN + POCTKOHIIEHTPAT |KOPEHEBE + IM03AKOPCHEBE JIMCTKOBE Pgot+ 1,0 n/ra
7-pociigHa KaJIi XJIOPUCTHH + KPOIIMAKC KOPEHEBE + IT03aKOPEHEBE JIUCTKOBE 1,5 w/ra + 0,5 i/ra
8-nociiaHa KaJTiil XJIOPUCTHI + POCTKOHLICHTPAT KOpEHEBE + [103aKOPEHEBE JIUCTKOBE 1,5 wra + 1,0 n/ra

KBiTKOBHI MUIOK 30HMpaiy 3 KOKHOT TUISTHKH OKPEMO, MiC/Is Y0Tr0 BU3HAYAIM MIHEPAJIbHUI CKIIad 3a
3araJibHONMPUHHATOI0 MeTonuKkor. Konnenrpanito Baxkkux MetaiiB (Pb i Cd) y nmuiky BU3Hauanu y BU-
npoOyBanbHOMY LeHTpi BinHMIBKOI (ifii gep:kaBHOI ycTaHOBU «[HCTHUTYTY OXOPOHHM POAIOYOCTI IPYH-
TiB YKpaiHN» aTOMHO-a0COPOIIIHUM METOIOM.

Pe3yabTaTu nociaigxkeHb Ta iX 00roBopeHHsi. PesynbTatu JOCHiIKEHb MOKa3alHd Pi3HUN BILIMB
OpraHiqHO-MiHEpaJIbHUX T0OPHB Ha KOHIIEHTPALIO BaXKKUX METATIB Y KBITKOBOMY IHJIKY Ta KoedimieHT
iX Hakomu4eHHs (Tadim. 2).

Tabmu 2 — Bniine opraniyHo-MiHepaJILHUX 100pHB HA KOHIEHTPALiI0 Ta Koe(ilieHT HAKONUYeHHSI CBHHINIO Y MIIKY

KYKYPYI3H, (i +m, n=4)

Homep ik B 106pusa KOHueHTpaui;[ P13 KoedimienT Hakonm4YeH-
IPYHT KBITKOBMI ITHIIOK Hs
1-KoHTpOJIbHA - 1,40 0,003 0,002+0,0005
2-nocaigHa KPOIIMAaKC 1,39 0,003 0,002+0,0006
3-mociigHa Birpo-28 1,39 0,002 0,001+0,0003
4-nocaigHa pOCTKOHUEHTpAT 1,41 0,0025 0,002+0,0007
5-pocigHa cynephocdaT moaBiitHUI + KpoIIMaKc 1,48 0,002 0,001+0,0003
6-mociigHa cynepdocdar noasiitHuit + pOCTKOHIICHTpAT 1,47 0,0025 0,002+0,0009
7-pociigHa KaJliil XJIOPUCTHI + KPOIIMaKC 1,45 0,002 0,002+0,0001
8-mociigHa KaJii XJIOPUCTHU + POCTKOHIICHTPAT 1,44 0,003 0,002+0,0009

Tak, 3HMKEeHHS Koe(illieHTa HAKOMUYECHHS CBUHLIO Y KBITKOBOMY MWJIKY BiAMi4€HO 32 BUKOPH-

CTaHHS TaKUX OPraHiYHO-MiHEpaJbHHX HOOPHUB fK Birpo-28 — Ha 33,3 %, pOCTKOHILIEHTPATy — Ha
14,3 %, cynepdocdar noasiitHuii 3 kpornmakcoMm — Ha 38,1 %, cynepdocdar noaBiiHUA 3 POCTKOH-
neHTpatoM — Ha 23,8 %, kaniid XJIOpUCTHH 3 KporMakcoM — Ha 23,8 % Ta Kamiili XJIOpUCTHIA 3 POCT-
KOHIIeHTpaToM — Ha 4,8 %.
BukopucTaHHS KPOIIMaKCy HE BIUTUHYJIO Ha KOS(ILIEHT HAKOITMUCHHS CBUHIIIO Y KBITKOBOMY IHJIKY.
Jemo Bumy eeKTUBHICTh 3HIKEHHS BRXKUX METAJIB 32 BUKOPUCTAHHS OPraHIYHO-MiHEPaIbHUX
JIOOpHB BHUSIBIICHO 32 KaMieM (Tabi. 3).

Tabmuns 3 — Bnuiue opraHiyHo-MiHepaJbHHUX 100PUB HA KOHLEHTPALiI0 Ta Koe(illieHT HAKONUYEHHS KAAMII0 y NUIKY
KYKypya3H, (X +m, n=4)

Homep A Bun o6pisa KOHueHTpagiﬂ Cd _ Koedimient
IPYHT KBITKOBHH ITHIJIOK HAKOTIMYECHHS
1-KOHTpOJIbHA — 0,120 0,11 0,9+0,04
2-70CIiaHa KpOIIMAaKC 0,123 0,08 0,7+0,03
3-mociigHa Birpo-28 0,121 0,05 0,4+0,06
4-nocaigHa POCTKOHUIEHTpAT 0,119 0,12 0,99+0,02
S-pocnigHa cynepdocdar noasiiiHumit + Kpormmakc 0,230 0,01 0,1+0,01
6-mociiaHa cynepdocdar noasiiiHuit + pOCTKOHIICHTpAT 0,231 0,02 0,9+0,02
7-mociigHa KaJii XJIOPHCTHH + KPOIIMAKC 0,210 0,01 0,1+0,01
8-mocmigHa KaJii XJIOPUCTHU + POCTKOHIICHTPAT 0,215 0,06 0,3£0,01
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3okpema, kKoehilieHT HAKOMUYCHHS KaIMi0 ¥ KBITKOBOMY ITHJIKY 32 BUKOPHUCTAaHHS TaKUX OpraHid-
HO-MiHEPAJIFHUX JOOPUB SK KponmMakc 3HW3MBCA Ha 28,6 %, Birpo-28 — Ha 54,9 %, cynepdocdar mo-
IBiitHKH 3 KpoMakcoM — Ha 94,5 %, cynepdocdaT noABIHHUHA 3 pOCTKOHIEHTpaTOM — Ha 6,6 %, Kamiii
XJIOPUCTHH 3 KpoMITakcoM — Ha 93,4 %, kaiiil XJIOPUCTUI 3 pOCTKOHIICHTpaTOM — Ha 69,2 %.

OTxe, cepell YCiX 3a3HAYCHHUX BHIIEC OPraHIuHO-MiHEpaIbHUX TOOPHB HAHBHUINY €()EKTUBHICTH 3HH-
KCHHSI CBUHIIIO 1 KaJMIIO CIIOCTEpIrajgu y pa3i MiIKUBIECHHS KyKypya3u cynepdochaToM HOABIMHUM 3
KpOITMaKCOM, KaJlieM XJIOPUCTUM 3 POCTKOHIICHTPATOM Ta Birpo-28.

TeHnentito 10 3HWKEHHS Koe(illieHTa HAKOIMMYCHHS y KBITKOBOMY IMJIKY CBHHITIO 1 KaaMilO CITO-
cTepirany 3a MiKUBIEHHA KyKypya3u cynepdochaToM MOABIMHUM 3 POCTKOHIEHTPATOM Ta KajieM
XJIOPUCTUM 3 KPOIIMAKCOM. 3a BHKOPHUCTAaHHS POCTKOHLEHTPATy BiJIMIYEHO MiABUIICHHS KoedimieHTa
HaKOIMYEHHS KaIMif0 Y KBITKOBOMY TTHJIKY.

BucnoBku. IlijpkuBNeHHS KyKYpyA3HW Birpo-28 CHIpHAIO 3HIKEHHIO KoegillieHTa HaKOMWYEeHHS
CBHUHLIIO y KBITKOBOMY NMUIKY Ha 33,3 %, pocTkoHIEeHTpaToM — Ha 14,3 %, cynepdocdarom moasiiHum
3 kponmakcoM — Ha 38,1 %, cynepdocdaToM MOABIHHMM 3 POCTKOHIIEHTpaToM — Ha 23,8 %, Kamiem
XJIOPUCTHH 3 KpormMakcoM — Ha 23,8 % Ta KaJieM XJIOPUCTUM 3 POCTKOHIIEHTpaToM — Ha 4,8 %.

3HrmKeHHs KoeilieHTa HaKOMMYEHHS KaaMil0 Y KBITKOBOMY MUJIKY KYKYPYI31 CIOCTEpIirajiy 3a BU-
KOpPHUCTaHHS KporMakcy — Ha 28,6 %, Birpo-28 — Ha 54,9 %, cynepdocdary moaBiiiHOro 3 KpormMaxcom
—Ha 94,5 %, cynepdocdary MoABIHHOTO 3 POCTKOHIIEHTPATOM — Ha 6,6 %, Kajilo XJIOPHUCTOTO 3 KPOM-
nakcoM — Ha 93,4 %, kaniro XJIOPUCTOro 3 POCTKOHIEHTpaToM — Ha 69,2 %.
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BiusiHue opraHuYecKH-MUHEPATBHBIX YI100peHHii HA HAKOIIEHHe CBHHIA H KaAMHUS B IBETOYHOI NbLIbIE

B.B. llIsen

VYcraHOBIEHO, YTO HPH IOAKOPMKE KYKYpY3bl OpraHHYeCKH-MUHEPATbHBIMA yI00pEeHUsIMH, B YaCTHOCTH, Burpo-28, poc-
TKOHLIEHTPATOM, cynepdocdaToM ABOMHBIM ¢ KPOIIMAaKCOM, cynepdocharom IBOHHBIM ¢ POCTKOHLIEHTPATOM, KaJHeM XJIOPUC-
TBIM C KPOIIMAaKCOM U KaJIME€M XJIOPHCTBIM C POCTKOHIIEHTPATOM HaOII0AeTCsl CHUKEHUE B I[BETOYHON MbUIbLIE KOHLIEHTPAIUU
cBuHLA. CHW)KEHHE KOHIEHTPALUK KaAMUS B MbUIbLE ObLIIO 0OHApYKEHO MpPU HCIIOIb30BaHUU KpoIMakca, Burpo-28, cymep-
¢ocdara 1BOIHOTO ¢ KponMakcoM, cynepdocdara ABOIHOTO ¢ POCTKOHLEHTPATOM, KM XJIOPUCTOTO C KPOIIMAaKCOM, KaJlHs
XJIOPUCTOTO C POCTKOHIIEHTPATOM.

KnroueBble cji0Ba: opraHn4ecKH-MUHEpAIbHBIE yIOOPEHNs, CBUHEN, KaJMHUil, MbUIbIA, IT0YBa, KOI(GHUIMEHT HaKOILIe-
HUSA, KYKypy3a.

Haoitiwna 22.10.2013.

YK 577.12.152.161:591

3J0OPOBLEBA JI.M., kaun. 6ioy. HayK
Menimonoavcokuti Oepoicasnutl nedazociunull yHigepcumem imeni boeoana Xmenvrhuybkoeo

JKUPHOKHUCJIOTHUI CKJIAJI JIIIIAIB MO3KY I CEPIIS T'YCEA
B YMOBAX I'llIO- I 'IIIEPOKCII

3’sicoBaHO CrienU(piyHICTh 3MiH KUPHOKUCIOTHOTO CKJIaAy JIMiIIB y TKAHHHAX MO3KY 1 Cepiyl I'yceil B yMOBaX Mepexoiy
Bifl TiMOKCii KiHIsI eMOPiOHAIBHOTO [0 TilepPOKCii MoYaTKy MNOCTHATAIIBHOTO OHTOreHe3y. BeraHoBieHo, 1o B 15-1000BUX eM-
OpiOHIB HEHACHYCHICTh KHPHUX KHUCIOT JiMmifiB cepis Ha 36,7 % mOCTymaeThesl BiAMOBIJHOMY MOKa3HUKY MO3Ky. JloBeneHo,
IO B APYTiil MOJOBHHI eMOpioreHe3y HEHACHUYCHICTh KUPHHUX KUCIOT JIMiAiB MO3KY 3HIDKYyeThcs Ha 35,2 %, a B cepli — Ha
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10,1 %. Came 11t MO3KY Iyceil 3MEHIICHHSI HEHACHYEHOCTI )KUPHHUX KHUCIIOT JIIIIIB € OXHUM 3 HaliOUThII e()eKTHBHUX MeXaHi-
3MiB HiJBHIIEHHS PE3UCTCHTHOCT] KIITHHHUX MeMOpaH 1o akTuBHUX (opM Oxcureny. IlocTHaTanbpHa aganTariist CylpoBOIKY-
€THCS T IBUICHHSM HEHACHYCHOCT] XKUPHHUX KHUCJIOT B TKAHUHAX MO3KY 1 cepiis (Ha 39,7 1 15,7 % BiINOBigHO).

KirouoBi ciioBa: )XMPHOKUCIOTHHUI CKJIaJl, PiBeHh HEHACHUYCHOCTI, NEPOKCHUAHE OKMCHEHHs JIiMiAiB, CHCTeMa aHTHOKCH-
JAHTHOTO 3aXKCTY, TilO- i FiMepoKcisi, HOCTHATAIbHA a/IalTallis.

IocTranoBka nmpodaemu. Bimomo, mo HaiOinbm CyTTeBi 3MiHM (i3ionoriyaux QyHKUii BizOyBa-
FOTBCS TICII BIJTYIUICHHS NITAaXiB y Mepio ajganTarii 10 HOBHX YMOB iCHYBaHHS B KHMCHEBOMY CEpelo-
BUILI. Y TIOCTHATAJILHOMY MEPioli B yMOBaX MPOMHCIOBOTO YTPUMAaHHS NTUI IPUHLIUIIOBO 3MiHIOIOTH-
sl IPUPOAHI YMOBH 11 iCHYBaHHSI, 1[0 CIPUYUHSIE MOPYIIEHHS (i3ioaoro-6ioximMiuHOro romMeocrasy B ii
oprasismi, iHTeHCH(DIKaIlii0 MPOLECIB MEPOKCUIHOr0 oKUCHEeHHs JimifiB (ITOJI), 3HMKEHHS aKTUBHOCTI
SHJIOTeHHUX aHTUOKCHUIAHTIB 1, K HACITIIOK, TIOIOBKCHHS TEPMiHIB BUPOITyBaHHS IITHIIl Ta MOTipIICH-
HS SIKOCTI M SICHOI mponykuii. 3 orjsmy Ha 1e, 3’ sSCyBaHHS MEXaHi3MiB aHTHOKCHIAHTHOTO 3aXHCTY
(AO3) 1 po3pobIIeHHS 3aX0/iB MO0 YCYHEHHS IIKIJIMBOTO BIUIMBY aHTPOIIOTCHHUX YHHHHKIB B YMO-
Bax ICHYIOUHMX TE€XHOJIOTiH BUPOITyBaHHS NTHII € BKpail HeoOXimauMm [1, 9, 10].

AHaJji3 ocTaHHIX AocaimkeHb i mydmikamid. Mo30ok Mae HU3KY 0COOJIUBOCTEH, SIKi 3yMOBIIOIOTH
HOro YyTIMBICTH A0 Iii BUIBHUX pagukaiiB. [jig MO3Ky XapaKTepHHUH BUCOKHH YMICT HEHACHUEHHX Ji-
MiJiB, 0 BU3HAYAE HOTo K moMiHyrounii cyocTpat mis mpoueciB [1OJI. Kpim Toro, BiH akTHBHO 3a0€3-
NEeYy€EThCS KHCHEM 1 MICTUTh IIMPOKHHA CHEKTp (EPMEHTIB, SIKi TCHEPYIOTh aKTUBHI ¢opmu OKCUTEHY
(ADO). Y ronoBHOMY MO3KY BUSBICHO BUCOKHI yMiCT HereMoBoro depymy, sSIKHH y OETHAHHI 31 3HAY-
HOIO KUTBKICTIO aCKOPOIHOBOI KHCIIOTH MOXKE BIZIiTpaBaTH BAKIUBY Pojb B iHimiarii mpormecis [1OJI [6, 11].
Takwmif mepesik OHOCTIPSIMOBAHO JII0OYNX YHHHHKIB Iepe0oadae Haa3BUYaiHO BUCOKY aKTHBHICTE 1 MO-
OinpHIicTE cuctemu AO3 MO3KYy.

TxaHUHU cepls XapaKTepU3yIOThCS HAMBHUIIUM PIBHEM CIOKWBAaHHS KHCHIO Cepel YCiX M’ S30BHX
TKaHUH. ['0TOBHUM cyOCcTpaTOM 010JIOTIYHOTO OKUCHEHHS B CEPIICBUX M’ s3aX € JKUPHI KHCIIOTH.

VY poboTax octaHHIX pokiB Oymo mpoaHaji3oBaHO cTaH cucTeMu AO3 TKaHUH Tyced MiJ 4ac Iepexomy
BiJl TIMOKCIi KiHIS eMOPiOHAIIBHOTO TEpiody O TilepoKCii MoYaTKy MOCTHATaJbHOTO icHyBaHHA [4, 5, 6].
BceranosieHo, 10 B CKEJIETHUX M’s13aX 1 M’ S30BOMY IUTYHKY TPOOKCHIAHTHO-aHTHOKCHIAHTHA PiBHOBAra
MIITPUMY€EThCS 3aBASKH aKTHBI3aIll aHTHOKCUIAHTHUX ()EPMEHTIB 1 BITAMIHIB, a B CEpIIi — 1€ i 3HIKCHHIO
piBHS HeHacH4eHOCTi cyOcTpary minonepokcuaaii. Jloseaeno [3, 5], mo edeKTUBHICTh (YHKIIOHYBaHHS
cuctemu AO3 MO3Ky 30UTBIYETHCS 32 PAXyHOK ITABHINCHHS Y3TOKEHOCTI IMOKA3HUKIB MTPOOKCHUIAHTHO-
aHTHOKCHIAHTHOI piBHOBard. [Ipote omamM i3 nurixiB peryioitii ITOJI € 3Minu cyocTpary mepoKCHaaItii Jii-
Mi1iB, IXHBOTO KHUpPHOKHCIOTHOTO cKitany (KKC).

Meta pob6otu mossirana y 3’scyBanHi BmmBy JKKC nimigiB Ha miATpUMaHHS NPOOKCHIAHTHO-
aHTUOKCHUAHTHOI piIBHOBaru B TKAHWHAX MO3KY 1 CepIlsi I'yceld B yMOBax TiIo- i TIIepoKcii.

Marepiaan Ta MeToaH A0CHiTKeHb. J[11 iHKyOanii BimOupanu sl ryceil iTamiichkoi mopoau 3
cepeanboro Macoro (134,2+8.4) r. Hocnimkenns cucteMu AO3 B emOpiorenesi npoBoawin y ¢iziosori-
yHO 0OIpyHTOBaHi TepMminu [7]: 15 mi0 — 3amMuKaHHsS ajaHToica, HAsBHICTH C(OPMOBAHOI IMEUIHKH,
22 mobwu — mepexia Bij O1IKOBOTO THITY XXHBJICHHS 110 )KOBTKOBOTO, 28 mi0 — ImepeHeceHHs eMOPioHIB Ha
BUBE/CHHS. Y MOCTHATAILHOMY MEPioAl AOCTiIKEHHS 0OMeXyBaINCh 14-1000BUM BiKOM (paHHIH HOC-
THATAJILHUH TIepion oHTOreHe3y). OO’ eKTOM MOCHiKEHHS OyiiM TKaHWHU MO3KY 1 ceplis ryceit. EMOpionn
1 TYCEHST JEKaIliTyBaJI 3T1THO 31 CXEMOIO eKCTICpUMEHTY. BUineHi micis aeKarmiTarlii TKaHHHH TIPOMH-
Banu y (izionorivHoMy po3uuHi i romorenizyBainu y 50 MM docdarnomy Oydepi (pH 7,4). Jliniani exc-
TpakTu ozaepxyBanu 3a MeronoMm E.G. Bligh ta W.I. Dyer [2] i3 pexomenpauismu F.B. Palmer [13].
JKUpHOKMCIOTHAN CKJIA] BH3HAYAIM METOJOM Ta3opiauHHOI XxpomaTtorpadii. HeHacHueHICTh KUPHUX
KUCNOT (Nx) paxyBald SK CyMapHY €KBiBaJICHTHY KOHIIEHTpaLifo HeHacuueHHX >xupHux kuciot (HXK)
BIJTHOCHO IMMOJBIMHHMX 3B’ SI3KiB [4].

MatematnuHy 00pOOKY eKCHepUMEHTAIFHUX JaHUX MPOBOIWIHM BIIOMHUMH METOJaMH MaTeMaTHd-
HOI CTaTHCTUKH, Y TOMY YHCIII KOPEJIALIHHOr0, perpeciiHoro, pakTOPHOIo Ta IUCIEPCIHHOrO aHai3iB,
3 BUKOPUCTAHHSM IakeTiB kKoMn toTepHux nporpam MS Excel 2003 ta SPSS-13.

Pe3yabTaTu qociimkeHb Ta ix 00roBopeHHs. AHaII3 XUPHOKUCIOTHOTO CKJIaTy TKaHUH CEpIl Ty-
CEHAT CBITYHTH, IO JIINIA MiOKapaa BIIPOIOBXK TOCIITy XapaKTepHU3yBaJINCh JOCTATHBO CTa0iIHFHUM
piBHEM HEHACHYEHOCTI IXHBOTO KUPHOKHUCIOTHOTO CKiIaay (Tadm. 1).

3minn JXKXKC nux TKaHWH y Apyriil TOJOBUHI eMOpiOHANBHOTO mepiony Oyiu CIpsIMOBaHi Ha 3HU-
JKeHHS piBHSA HeHacHM4eHOCTI >kupHUX KuCIoT (JKK). ¥V moboBux ryceHsaT piBeHh HeHacmueHOCTI KK
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nimiaiB Miokapaa O0yB Ha 10,2 % HIWKYAM MOPIBHSHO 3 BiANOBIAHAM BHUXITHUM TOKAa3HUKOM. 3HKEHHS
nenacuueHocti JKK BizOyBanock 3a paxyHOK MiJBHILEHHS MOHO- i JIEHOBHX KUCIJIOT: oseiHoBoi (18:1) 1
ninoneBoi (18:2) 3a omHOYACHOTO CKOpoYeHHS BMicTy gorojaHiroroux [THXKK, mepemycim moko3a-
reaTaeHoBoi (JIIIK) (22:5) 1 noko3arekcacnoBoi (JII'K) (22:6).

Tabmuus 1 — YKupHokucaoTHmii ckian gdinmigiB miokapaa rycenst, (M+m, n = 6)

15-nenni eMOpioHn

1-m060Bi1

15-m060B1

Kucnora MacoBa 4acTKa, | HEHACHYEHICTh | MAacoBa 4acTKa, | HEHACHYEHICTh | MAacoBa 4acTKa, | HEHACHYEHICTh
% KK, Mmmous/T % KK, Mmous/T % KK, Mmmous/T
16:0 32,3+1,42 - 26,4+1,52* - 22,6+1,15 -
16:1 3,740,11 0,148 2,2+0,09%:* 0,009 2,4+0,05 0,009
18:0 16,8+0,33 - 12,9+0,42%* - 14,3£0,43 -
18:1 19,4+1,03 0,688 35,241, 14%* 1,250 28,5+0,94%* 1,010
18:2 3,94+0,07 0,276 10,5+0,03%** 0,750 11,7+0,03 0,840
18:3 0,3+0,00 0,036 0,240,01* 0,022 5,240,02%* 0,564
20:4 10,3+0,23 1,353 8,640,12 1,131 8,6+0,07 1,128
22:5 5,320,11 0,797 1,3+0,03%:* 0,198 0,8+0,00%* 0,120
22:6 2,94+0,09 0,538 0,5+0,01** 0,086 1,740,017 ** 0,316
Bwmict HXXK 46,35 3,84 59,13 3,45 60,12 3,99

Ipumirka. Tyt i B Ta01. 2 pi3HULE JOCTOBIpHA MOPIBHIHO 3 MonepenHiM Bikom: * p<0,05; ** p<0,01.

TakuMm grHOM, Y cepIli BimOyBaeThcs ckopodeHHs piBHS HeHacwdeHocTi JKK, mo e omauMm i3 6io-
XIMI9HIX MEXaHI3MIB T'€HETHYHO 3alpoTrpaMOBaHOi afamnTallii MTAaIIeHSAT 10 yMOB ITOCTHATAIBHOTO
PO3BUTKY, aJKe Ha TJIi MEePEeXoy Bifl TMOKCIi KiHI eMOpiOHAaIBLHOTO MEpioy 10 TiMepoKcii moyaTKy
aTMoc(epHOTO MTUXaHHS 3HWKEHHS PIBHS HEHACHYCHOCTI CyOCTpaTy JIMOMEPOKCHUAAII] CIIPUSIE Talb-
myBanHI0 [TOJI.

@dopMyBaHHs aIaITHBHOI BIAMOBII OpraHi3My T'yCEHST Ha YMOBH MOCTHATAILHOTO PO3BUTKY CYIPOBO-
JDKYBAJIOCH TTiIBUINIEHHSIM piBHS HeHacnueHocTi KK mimiziB Miokapna Ha 15,7 %, TonoBHEM YHHOM, 3a pa-
XYHOK CTPIMKOTO 3pOCTaHHS BMICTY JIIHOJICHOBOI 1 momipHimoro — JIIIK y 1ie#f epio oHTOTEHE3Y.

VY TkaHMHaX MO3KY ryceHar HaiOinpmmid BMicT HXKK 1 HaiiBummid piBeHb iX HEHACHYEHOCTI CHO-
crepiranu y 15-1060Bux eMOpioHiB (Tad. 2).

Tabmuns 2 — JKUpHOKUCTOTHMIA CKIAa JilmixiB Mo3Ky ryceHsaT, (M+m, n = 6)

15-nenni eMOpioHu

1-1000Bi1

15-n0608Bi1

Kucnora MAacoBa YacTKa, | HEHACHYEHICTh | MacoBa YacTKa, | HEHACHYEHICTH | MacoBa 4acTKa, | HEHACUYEHICTH
% KK, Mmmoubs/T % KK, Mmmous/T % KK, mmonis/T
16:0 26,5+1,30 - 34,3+1,52% - 23,8+1,15%* -
16:1 2,940,11 0,117 2,6+0,09 0,104 2,02+0,09%* 0,078
18:0 20,2+0,63 - 19,8+0,42 - 21,9+1,83 -
18:1 18,0+0,43 0,638 14,940,54%* 0,530 21,240,34* 0,751
18:2 1,5+0,07 0,106 1,9+0,03 0,140 2,4+0,03%* 0,169
18:3 0,07+0,01 0,001 0,1+0,01* 0,013 0,3+0,01** 0,036
20:4 11,7+0,73 1,541 7,540,32%* 0,986 8,240,27 1,083
22:5 - 7,1+0,86 0,102 - -
22:6 9,6+0,21 1,761 5,54+0,27%* 0,835 4,9+0,17 0,736
Bwmict HXKK 5,940,29 1,087 3,8+0,09%* 0,690 10,1+0,23%*%* 1,855
55,12 5,25 44,01 3,40 51,72 4,75
1,97 1,42 1,99 1,43 0,81 0,58

Cepen HXK y mpomy Bimi Bia3HAYMIA HAaWBUITUH BMICT oJieiHoBoi kucinotu ta [THXKK — apaximo-
HOBOI, JJOKO3aIICHTA€HOBO1, JIoKo3arekcaeHoBoi. Ha wacTky mux xucnot npunagae 82,1 % ycix HXKK.
CaMe ToMy TKaHUHHM MO3KY MarOTh Ha 36,7 % Oinbllly HEeHACHYCHICTh MOPIBHSAHO 3 TKAHWHAMU CEPIIs, a
BiITaK, MiABUINCHY 34aTHICTh A0 nepokcuaarii. Cepen HaCHYECHUX KUCIOT Y MO3KY, TaK caMo sIK 1 B ce-
pIIi, MepeBaXkaIy MajlbMITHHOBA i CTEAPUHOBA KUCIIOTH.

[Nepexim 10 TOCTHATAILHOTO PO3BUTKY CYIPOBOKYBaBcs 3MeHIeHHsM Bmicty HXKK y mo3ky 1-mmo-
0oBux rycensar Ha 20,1 %, a HeHacu4eHOCTI — Ha 35,2 %, FOJJOBHUM YMHOM 33 PaXyHOK 3HHKCHHS BMiC-
1ty [THXXK. Ha BigmiHy Bim cepiisd B MO3KY i 9ac IEPEXOAyY 10 MMOCTHATAIILHOTO MEePioay PiBEHb OJIei-
HOBOI KHCJIOTH HE ITiJIBUIIYBaBCSI.
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JloctaTHhO crielU(iuHUM IJI1 MO3KY € CITIBBIIHOLICHHS HE3aMiHHHMX JKUPHHX KHUCJIOT (JIIHOJEBOT i
JIHONEHOBOI) Ta MPOAYKTIB iX AecaTypauii (apaxiJOHOBOI 1 TOKO3areKcacHOBOi). Y HOOOBUX TyCEHST
MO30K MIiCTHTB JIIHOJIEBO1 KUCIIOTH Y 5,4, a iHOJCHOBOI y 1,7 pa3a MeHIIe, Hix cepie. BonHoyac Mo30k
y 8,0 paziB nepeBaxae cepiie 3a mictoMm J[I'K. Hu3pkuit yMicT JiHOJICBOI KMCIIOTH Ha TJIi 3HAYHO BHIIO-
0 BMICTY apaxiIOHOBOi 1 JOKO3aIl€HTA€HOBOI KHCIIOT, III0 HAJSKaTh JO -6 PSAY MOXKE CBIMIUTH Ha
KOPHUCTh aKTHBi3amlii AecaTypazHux ¢epmentiB A-3 i A-6 psniB XKK y TkaHHHAaX MO3KY IIOWHO BHIIYII-
JICHUX TYCEHST. B3araymi akTHBHICTh IMX ()EPMEHTIB y MO3KY PI3HHX TBapHH € He3HA4HOIO [14], omHak Ha
PaHHBLOMY €Talli PO3BHUTKY, IO BiATIOBINa€ HEHPOHHIHN 1 TIiabHIA MYJIBTUILTIKAI], Y MO3KY CIIOCTEPITaeTh-
Csl BUINA, TOPIBHSHO 3 M’ S30BHMH TKAaHWHAMH 1 HABITh 3 MEYIHKOK aKTUBHICTh JleCaTypa3Hux (GepMeH-
TiB, OCKIIBKH PO3BUTOK LILOTO oprana morpedye Benukoi KinbkocTi [THXKK anst cuntesy memOpan [8].
BbararopazoBe miIBUIIEHHS aKTUBHOCTI IecaTypa3HuX (epMEHTIB, IMOBIPHO, 1 € TIPUYUHOI0 HU3BKOTO
BMICTY JIIHOJIEBOT KUCJIOTH B MO3KY TYCEHST L[BOTO BiKY.

Bucokwuii ymict JII'K y mimigax Mo3Ky 3yMoBiioe MeHmn 3HaueHHs nmokazHuka AK/AI'K, mo xapak-
TEePU3y€E CTaH PIBHOBArW y MPOCTArIAHINHCHHTETa3HIH CUCTEMI: ¥ JOOOBUX TYCEHAT IEH MOKA3HUK IS
MO3KY Yy 9,2 pa3a MeHImuH, HiX 11t ceprs. Taka BiamiaHicTs JKKC MO3Ky 1 cepIis miarBepIKye opraH-
HY crienuQivHiCTh nepediry peryisaTOpHUX MPOLECiB.

ITocTHaTanpHa amanTamisi B TKAHWHAX MO3KY CYIPOBOKY€EThCs mimBumeHHsM BMicTy HXXK (Ha
17,7 %) 1 nenacudenocti KK (Ha 39,7 %). OgHak piBeHb IIHOTO ITiIBUIICHHS B MO3KY, 1110 BiIOYyBa€Th-
Csl, TOJIOBHUM YMHOM, 3a paxyHOK 30inbmieHHs BMicTy JAI'K 1 oneiHoBO1 KHCIOTH, JOCTOBIPHO TIepeBH-
nrye ananorivni 3mian JXKKC mininis cepist.

Takum yuHOM, HaiiBUIa HeHacHdeHicTh JKK JTIiaiB MO3KY CITOCTEPITaeThCs B CEperHI eMOpioHATTEHO-
ro nepiogy. CKOpOUCHHSI HEHACHYEHOCT] JIMiiB KIITHHHUX MEMOpaH MO3KY HAlpUKiHII eMOpioreHesy €
TEHETUYHO 3alpOrpaMOBAHOK0 IMiJITOTOBKOID OpPraHi3My eMOpIOHIB 0 YMOB TOCTHATAILHOTO iCHYBaHHS.
V 1mux TKaHWHAX CHocTepiraeThes BHCOKUM BMicT moBrojyanmorosux [THXKK (JIIK, JAI'K), sxi mposiBisioTh
OioedexropHi BractuBocTi. OTKe, i Yac Mepexo/ 1y Bij TiMOKCii KiHIs eMOPIOHAIBHOIO PO3BHUTKY JI0 Tille-
POKCii moyaTKy mocTHaTaIbHOro icHyBaHHs cucteMa AO3 JOCHTiKeHUX TKAaHUH MO3KY 1 cepIis 3a3Ha€ MO
KOJDKEHHSI, PIBEHB SIKOTO BU3HAYAETHCA, TIEPELyCiM, IHTEHCHBHICTIO CIIOKUBAHHS KHCHIO LIMMU TKaHHHAMH,
a TaKOXX iX 3MATHICTIO 0 MEPOKCHIAIIIT JITIIIIB X TKaHWH, [0 3HAYHOIO MipOIO 3aJICKUTh BiJl IXHLOI HEHA-
CHUYCHOCTI 1 CTPYKTYpHOI opranizaiii. KibKicTh IOABIHHHUX 3B’ S3KiB BBAXKAETHCS 1HIEKCOM OKUCHIOBAHOCTI
TKaHUHHHX JIiMiAiB. BogHowyac pobotamu A. Harnep i3 criBpoOiTHUKamMu [12] qoBeneHo, Mo y IPUPOTHUX
JMiI-0UTKOBUX HAJAMOJIEKYJISIpHUX KoMmiutekcax okucHeHHS [THXKK i3 pisHMM cTynieHeM HEHAcHYeHOCTI
MOYKE MaTH CKJIQHIIINI 1 MEHIN Tiepea0adyBaHNi XapakTep, HK y TOMOTeHHUX cucTeMax. JlificHO, 3MiHI
piBust HenacuueHocTi JKK mimigiB ceprs 1 MO3KY Mijl 4ac OKCHIATHBHOTO CTpecy HeaneksaTHI. Tak, SKIIo
BITPOJIOBXK JPYTOi TIOJIOBUHM eMOpioreHe3y piBeHb HeHacndeHOoCcTi JKK JimiliB MO3KY T'yCEHST CKOPOTHBCS
Ha 35,2 %, To B cepui — ytre Ha 11,3 %.

BucnoBku. TakuM 4rHOM, HANPUKIHII eMOpioreHe3y B cepli i MO3KY T'yced BiIOyBa€eTbCsi CKOPO-
yenHs piBHA HeHacuueHocTi JKK, mo € onHuM 3 0i0XIMIYHMX MEXaHi3MiB F€éHETUYHO 3alpOrpaMOBaHOl
azanTarii ITaeHsIT 0 YMOB IIOCTHATAILHOTO PO3BUTKY. OmHAK, OLIBIIE CKOPOUYECHHS HEHACHUEHOCTI
KUPHHUX KUCIIOT y LeH Nepiol, BULIUKA PiBEHb CHOKMBAaHHS KMCHIO Ha TJI1 BITHOCHO HEBUCOKOI aKTHBHO-
CTI OCHOBHUX aHTHOKCHJAHTIB MO3KY JIa€ 3MOTY HPHUIIYCTHUTH, IO caMe AJsl MO3KY HeWpOoryMmMopajbHi
MEXaHI3MH, SKi CKOPOUyIOTh HeHacH4eHicTh JKK mimifiB 1, TaKMM YHHOM, CYTTEBO MiABUIIYIOTh PE3UC-
TEHTHICTh MO3KY 10 ADO, € HaiOLIbII SHEKTUBHUMHU.
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JKMpHOKHCIOTHBII COCTAB JIMIUI0B MO3Ta H cepANa ryceii B yCJI0BHIX FHNO- U THIEPOKCUHI

JL.H. 3nopoBuesa

Beisicaena crnieruuuHOCT U3MEHEHHH )KUPHOKUCIOTHOTO COCTaBa JIMIHUO0B B TKAHAX MO3Ta U CepJla ryceil B yCIOBUIX
nepexosa OT TMIOKCHU 3MOPHOHATIBHOTO K TMIEPOKCHH Hayajia MOCTHATaJbHOTO OHTOTEeHE3a. YCTaHOBIEHO, uTo y 15-cy-
TOYHBIX SMOPHOHOB HEHACHIIIEHHOCTh XHPHBIX KUCJIOT JUMUAOB cepaua Ha 36,7 % Huxe, yeM B Mo3re. IlokaszaHo, 4To BO
BTOPOH MOJIOBHHE 3MOpHOreHe3a HEeHACHIIEHHOCTh JKUPHBIX KUCIIOT JMIIUI0B Mo3ra cHmkaercs Ha 35,2 %, a B cepaLe — Ha
10,1 %. VImMeHHO U1 MO3ra yMEHBIIEHHE HEHACHIIIEHHOCTH JKUPHBIX KUCIIOT JIMINAOB SBISIETCS ONHUM M3 Hanbonee addex-
TUBHBIX MEXaHH3MOB IOBBHIIICHHS PE3UCTEHTHOCTU KIETOYHBIX MEMOpaH K akTHUBHEIM (hopmam kuciopona. IloctHarambHas
ajantanys B TKaHAX MO3Ta U Cepjla CONPOBOXKAAETCs MOBBIIIEHUEM HEHACBIIEHHOCTH JKUPHBIX KucioT (Ha 39,7 u 15,7 %
COOTBETCTBEHHO).

KnroueBble cj10Ba: >KHPHOKHUCIIOTHBIH COCTaB, YPOBEHb HEHACBHIIIEHHOCTH, NIEPOKCUIHOE OKHUCICHUE JHIHJOB, CHCTEMA
AQHTHOKCHIAHTHOH 3aIlUThI, TUIO- U TUTIEPOKCHUS, IOCTHATAIbHAs aJaNTalis.

Haoittwna 28.10.2013.
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KYPUJIEHKO 10.®., acniipant

Hayxkosuii kepiBank —~KOCTEHKO C.O., xanz. 6i071. HayK

CYIIPYH 1.0O., kafn. c.-T. HayK

Hayionanenuii ynigepcumem 6iopecypcie i npupoooxopucmyeanus Ykpainu
Yura236 @ukr.net

OLIHKA MIDKIOPOJJHOI JU®EPEHIIALIL KOHEN
3A BUKOPUCTAHHS ISSR-MAPKEPIB

IMpoBeneHo oriHOBaHHS MibKIOpoaHoi audepeHuianii 128 mnpencraBHUKIB 5 momyssuiii koHeil (apaOcbka, OpJOBChKa
PHCHCTa, HOBOOJIEKCAHIPiBChKAa BAaroBO3HA, YMCTOKPOBHA BEPXOBa IOPOAHM, KOHi [IpieBajbChKOTro) 3a BUKOPUCTaHHS JIBOX
ISSR-mapkepuux cucrem Ha ocHoBi npaiimepiB (AGC)sG ta (ACC)sG. OTpumMaHi pe3yabTaTu CBiq4aTh, IO MOJIIOKYCHI CIIEK-
Tpu ISSR-PCR MapkepiB MaioTh BUpaKeHy MOPOJHY crienudiuHicTh, iX moaiMopdi3M 3aeKuTh Bil pparMeHTa MiKpocaTesiT-
HOTO JIOKYCY, III0 BUKOPUCTOBYETECS SIK IIpaiiMep 1 a€ 3MOTy BUSIBUTH SIK CIienn(idHi 0cOOIMBOCTI moaiMopdizMy pi3HHX re-
HOMHUX JIJISTHOK, TaK i KOHCepBaTUBHI 3a nosxkuHoI0 (parmentu JJHK. Haiibinsmr moniMopdHoo 32 060Ma MapKepHUMH CHC-
TeMaMH BHSBHJIACh HOBOOJICKCAH/PIBChKa BaroBo3Ha mopoza. J[iisi KOHel YMCTOKPOBHOI BEPXOBOi, OPJIOBCHKOI PUCHCTOL, HO-
BOOJICKCAH/IPIBCHKOT BaroBo3HOI 1opix Ta koHeH [IpkeBaabCchKOro BUSABICHO crenudidHi anei, ski MOKHa BBa)KaTH abCOIIOT-
HUMH MapKepaMH min gac ix igentudikarii.

KuirouoBi cioBa: momysswisi, mopona koHe#, jgokyc, ISSR-TunyBanHs, MapkepHa cucrema, mpaimep, piBeHb MOIIMOP-
¢bi3My, odiKyBaHa IeTepO3UTOTHICTD, iHAeKC reTeporeHHocTi llleHHoHa, edeKTHBHA KibKIiCTh aleliB.

© Kypuaenxo [0.®., Cynpyn LO., 2013.
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ITocTaHoBKa MpoOJIeMH, aHAJTI3 OCTaHHIX JOCTiIKeHDb i myOaikaniii. BaxmuBum acniekTom 30e-
PEXEHHs Ta BIATBOPEHHS Pi3HUX CIIBCHKOTOCIONAPCHKUX BHIIB, Y TOMY YHUCIi KOHEH, € MOHITOPHHT
reHeTHYHOro mnojimMopdismy mnomymsauid. Huni Takuii amami3 s3miiicHioroTs 3a gomomororo JIHK-
TEXHOJIOTH, 1o 0a3yI0ThCs Ha BUKopucTanHi pisaux TumiB JJHK-mapkepis. OqHuM i3 BapiadTiB € aMII-
nidikamis MixkmikpocateniTHux ¢parmentiB JJHK, sixi po3ramoBani Mixk ABOMa iHBEpTOBaHMMH SSR-
nokycamu reaomy — ISSR-PCR [2, 4]. ISSR-tunyBanHs 0a3yeTbcsi HA BUKOPHUCTaHHI MpaiMepiB, KOM-
IJIEMEHTapHUX O0OpaHOMY MiKpocaTelliTHOMY MOTHBY [5, 9]. [IopiBHAHO 3 iHITUMH METOJAMU MYJILTH-
JIOKYCHOTO IpOGITIOBaHHS BiH XapaKTePU3YEThCS KPAIIOK BiATBOPIOBAHICTIO 1 €)EKTHBHO BUKOPHCTO-
BY€ETBCS JUIsl BUSABJICHHS BHYTPIIIHHOBMAOBOI T4 MIKBHUAOBOI M€HETHYHOI MIHIMBOCTI, imeHTH(]ikamii
BUJIB Ta momyssimii [1, 10, 11].

MeTo10 TOCHiKEHs OyJIO OIIHIOBAHHS Ta aHaji3 MDKIOPOAHOTO TEHETHYHOTO IOIiMOopdizMy
KOHel 3a Bukopuctanus ISSR-mapkepis.

Marepiau i MeToanka aocaimkeHHs . [y MpoBeeHHS TOCIIHKEHb 0yI0 BigiOpaHo 3pa3ku 0ioJo-
rivgoro Marepiany y 112 mpemcTaBHHKIB S5 TOMyNAIid KOHEH: apaOChbka, HOBOOJIEKCAHIPIBCHKA
Baropo3Ha mopoan (STriTbHUIIBKUE KIHHAKW 3aBOJ), OpJOBChKa pucucta (KuiBChkuil mepskaBHUI
iMopoM), YUCTOKPOBHA BepxoBa mopoja (HImponeTpoBChbKUI KiHHUH 3aBOJ), KOHI [Ip:KeBalbChbKOTO
(0iocepHuuii 3anoBinHuK «Ackanis-Hoa»). 'enomuy JIHK Buaisisuin i3 KpoBi Ta BOJIOCAHUX (DOTIKYIIiB
KOHEeH 3a jJomomoror kKomiiekty peakTuBiB «JIHK-cop6 B» (AmmiiCenc, Pocis). V Bumaaky
Buainennsa JJHK i3 BonocsHux ¢omikyIniB moJOBKYBaJIU Yac JI3UCY 10 2 Tof.

Konuentpaniro IHK i crynins ii unctoTn Bu3Hauanu 3a gonomororo npunaay NanoDrop (Thermo
Fisher Scientific, Himeuunna). Bei nmpobu qoBoauimm 1o po6odoi konmenTpartii 20 Hr/MKII.

Awmmuigikanito npoBoauau Ha amintidikaropi “Tepuuk” (Pocist) 3a TakuMm TeMIepaTypHUM DPEXH-
MOM: TIOYaTKOBa AcHaTyparlis — 4 xB 3a Temmneparypu 94 °C; 32 mukmu: 30 ¢ 3a 94 °C, 30 ¢ 3a 58 °C,
2 xB 3a 72 °C; TepMmiHangbHa eoHTaris — 5 xB 3a 72 °C.

Peakmitina cymimn 06’emom 20 mxn mictwia: 67 MM Tris-HCI (pH 8,8), 17 MM (NH,),SO,, 0,01 %
Tween-20, 0,2 MM nHT®, 1,0 on. Tag-nomimepasu, 40-80 ur JIHK, 1,5-1,8 MM MgCl, u 0,4-0,5 MM
npaiiMepa. OnTHMaTEHy KOHIICHTPAIIIFO KOKHOTO 3 KOMITOHCHTIB PEaKIIii MiIOMpaii eKCIIEPUMEHTATBHO.

Enextpodopernane po3aineHHs MpoayKTiB amIutidikamii npoBoawin y 1,5 %-My arapo3HoMmy remi
3a Bukopuctanus 0,5xTBE-Oydepa 3a mocriiinoi Hanpyru 100 B mpotsrom 80 xB. Ilicist 3akiHueHHS
enekTpodopesy renb 00podism OpomuctimM etuieM (0,5 MKr/mi), BizyanizyBanu mig Y O-npoMeHsIMu
i ¢otorpadysanu mudporow kamepor Panasonic DMC-FS42. [Ins Bu3HaYaHHS pO3MIPY MPOIYKTIB
ammigikanii BukopuctoByBanu Mapkep GeneRuler 100 bp (“Fermentas”, JlutBa). ocmimxeHHs
BUKOHAHO Ha 0a3i nabopatopii reHeTnku [HCTUTYTY po3BeneHHs Ta reHeTuku TBapuH HAHY.

Pe3yabTaTu gociigkeHb Ta iX 00roBopeHHss. MiXXIOpoAHy Au(EpeHINaIio MPOBOIMUIN MIXK Y0-
THpMa TIOpoaaMHu KOHEH (2 BepXxoBuX, 1 pucucta, 1 Baropo3Ha) Ta KiHbMHU [IpikeBaIBCHKOTO 32 BUKOPH-
cranns ABox ISSR-cuctem Ha ochoBi mpaiiMepiB (AGC)sG (mapkepna cucteMa S1) Ta (ACC)sG (map-
KepHa cuctemMa S2).

V Tabnurii 1 HaBeACHO MOKA3HUKHM T€HETHYHOI MIHJIMBOCTI JTOCITIKEHUX MOMYJIAIIA KOHEH 3a Map-
KEpHOIo cuctemoro S1.

Tabmu 1 — HomyasiniliHO-reHeTHYHA XapaKTePUCTHKA KOHell Pi3HUX momy.siniii 3a MapkepHoio cuctemoro ISSR-S1

[Momysist n Jloycis H N, I KiJ.H’KiCTb .
BUSIBICHUX % nomiMopdHUX ¢ 2 crenupivHIX AJIeIiB
A 16 13 30,76 0,080 0,773 0,115 -
1 16 13 23,08 0,046 0,727 0,069 2
P 32 11 27,27 0,066 0,636 0,092 1
H 32 16 50,00 0,152 1,091 0,221 6
4 32 12 33,33 0,074 0,727 0,108 -

Ipumirtka: pizuuis Biporigna p<0,05. H, — odikyBaHa reTepo3uroTHicts, N, — cepeHs KiJbKIiCTb ajieliB Ha JOKYC, | — iH-
nexc rereporenHocri [llennona. A — apabcepka nopona, I — xinb IIpxxeBanbcskoro, P — opnoBcekuit pucak, H — HoBoonekcan-
JpIBCBKUIT BaroBo3, Y — 4ncTokpoBHA BepXoBa HOPOJIa.

KinpkicTh BUABICHUX JIOKYCIB 3a LI€I0 MapKEpPHOIO CHCTEMOIO Bapiloe Bix 16 y KoHel BaroBo3HOI

nopoau (50 % momimopdHi), 1o 11 y pucakiB 3 piBaeMm monimopdizmy 27,27 % (puc. 1). HaiimeHm
MoJIMOP(GHOI0  MOMYJIAIIEI0 cepel  AOCHIKCHUX BHSABHIMCH KOHI [IpiKeBallbChKOIO, BiJICOTOK
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nmoriMOphHAX JIOKYCiB y SKuUX cTaHoBUTH 23,08, ouikyBaHa reTepos3uroTHicTh — 0,046, iHmekc
rereporeHHocTi lllennona — 0,069.

Jlnst HOBOOJIEKCAHIPIBCHKOI BaroBO3HOI IMOpPOAM OynHM XapaKTepHI HAWBWII MOKA3HUKU PIBHSI
rereposurotHocti (0,152) Tta reHermuyHoi OiopizHoManiTHOCTI (I=0,221). Ile mopoma € MeHI
KOHCOJIIIOBAHOIO TIOPIBHSAHO 3 IHINIUMH JOCHIHKCHUMH TOMYJIAMisIMHU, IO MOXEe OyTH OOYyMOBIICHO
MEHIIIOI0 IHTEHCHUBHICTIO INTYYHOTO J000pYy TOpIBHAHO 3 TIOPOJAaMHU CIIOPTUBHOTO HAMPSAMY
BHKOPHUCTAHHS (BEPXOBUMH 1 PUCUCTUMHU).

_18.:19. 20,

s et 5 e 5

Puc. 1. Enexrpodopernuni cnextpu ISSR-ammutigikanii 3 THK koneii 3a Bukopucranus npaiimepa (ACC)4G:
M — mapkep Mosekyisspaux po3mipiB (GeneRuler DNA Ladder Mix 100bp, Fermentas), 1-4 — apabcbka mopoza,
5-8 — xowi [IpxeBasnbepkoro, 9—12 — oprnoBebka pucucra, 13—16 — HOBoOJIeKCaHIPIBCHKUIL BaroBo3,

17-20 — 4uCTOKpOBHA BEpXOBa NOPOJA.

KoHncrantHnMu 30HaMu aMIuTiQikarii 3a MapkepHOO cucTeMoro S1 HasBHUMH Y BCiX TBapHH, HE3aIEK-
HO Bij iopoyu, Oymu hparmentu posmipamu 1270, 970, 920, 670 1 420 . H. [lopsin i3 cOUTBHAMY AJ1S JOCITi-
mxenux mopin [TJIP-poxykramu B ONijIoKycHHX criektpax (parmenTtis JJHK BusBieHo i mopogocmermdi-
4Hi oco0uBocTi. Tak, pparmentrr posmipom 1070, 820, 760, 650, 620 1 530 m.H. Oy XapaKTCPHUMH JIHIIIC
JUISl KOHEW HOBOOJIEKCAHAPIBCHKOI BaroBO3HOI MOpoAM 1 3ycTpivanuck i3 yactoramu 0,375, 0,500, 0,500,
0,625, 0,750 1 1,000 BigmosigHo. Hatimormuii hparmMeHT po3mipom 1400 11.H. BUSBIICHO JIHIIIE Y OPIOBCHKHX
pHcakiB i3 yacrororo 0,625, TuMyacoM ayst KoHel IIprkeBanbcbkoro Oy xapakTepHi fpa crerdiuni dpa-
rmeHTH po3mipamu 1360 1 850 m.H. 3 yactororo 0,625 i 0,125 Binnmosigno. Tpu pparmenTu posmipamu 360,
900 1 1010 m.H. 3ycTpidanu y BCIX JOCHIIKEHUX MOMYIALIAX y OUIBIIOCTI TBapHH 3 YaCTOTOIO BUILE Cepel-
HbOi. JIBa pparmenTr posmipom 580 1 560 I1.H. criocTepirajiv y BCiX JOCTIIKEHUX MOMYJIALINX, KPIM KOHCH
HOBOOJIEKCaH/IPiBCHKO1 BaroBo3HO1 mopoau. @parmeHt po3mipoM 380 m.H. OyB MPUCYTHIN y BEPXOBHUX MOPiA
KOHei 1 koHel [IpkeBajibChKOTo Ta 30BCiM HE 3yCTPiYaBCsl y PHCAKiB 1 BArOBO3iB.

AHaITi3yrour pi3HI IOETHAHHS 3a3HAYCHUX BHUINE (parMeHTIB, MOXKHA JIMTH BHCHOBKY, IO KOXKHA TIO-
pona mae caiit cetudiuanii JIHK-natepn. Cronmoscbkum 0. A. [10] a1t Bu3HaYeHHs mopopoctenudiy-
HOT'O MaTepHy y JOMECTUKOBAHUX BHIIB OYIJIO 3alpONOHOBAHO BUKOPUCTOBYBATH JIUIIE (PparMeHTH, sIKi 3y-
cTpivaroThes 3 gactoToro 0,4 1 Bume. Biarak, mjisi HOBOOJIEKCAHIPIBCHKOI BarOBO3HOI TIOPOAN BUSBICHO 5
ropojocnenpiIHUX JOKYCIB 1 110 1 JIOKYCY sl OpJIOBCHKUX PUCAKIB Ta KOHEH [ IpkeBaTbChKOTO.

[NomynsuiifHO-reHeTHYHI TTOKA3HUKHU JOCIIKEHNUX OIS KOHEH 3a BUKOPUCTaHHS MapKepHOI
cucteMu S2 Ha OCHOBI TpUHYKJIEOTHAHOTO MOTHBY ACC HaBeneHO y Tabnumi 2.
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Tabmurg 2 — omyasiniliHO-reHeTHYHA XapaKTePUCTHKA KOHel Pi3HUX momyasiniii 3a MapkepHoio cuctemoro ISSR- S2

. JlokyciB Kinbkicts
Honyauis " BUSIBIICHHX | % moJiMOphHHX He Na ! MIPUBATHHX aJIETIB
A 16 20 30,00 0,104 1,083 0,152 -
I1 16 17 29,41 0,072 0,917 0,109 1
P 32 13 46,15 0,102 0,792 0,149 -
H 32 20 55,00 0,190 1,292 0,276 2
4 32 19 36,84 0,099 1,083 0,148 1

Ipumirtka: pizuuns Biporigna p<0,05. H, — odikyBaHa reTepo3uroTHicts, N, — cepeiHs KiJbKIiCTb alleliB Ha JOKYC, | — iH-
nekc rereporenHocrti [llennona. A — apabcebka nmopogaa, I — kxinp [IpxkeBanbepkoro, P — opioBcbkuit pucak, H — HoBoonekcaH-
JpIBCBKUIT BaroBo3, Y — 4ncTOKpOBHA BepXoBa HOPOJIa.

ITix vac ISSR-TuITyBaHHS 32 MapKEPHOIO CHCTEMOIO0 S2 HAWBHIII MOKA3HUKH TCHETUIHOI MiHJIUBOC-
Ti BUSIBJICHO Y KOHEW HOBOOJEKCaHPiBChKOI BaroBo3Hoi mopoau (H.=0,190, 1=0,276, piBeHs nomimMop-
¢ismy 55 %). 3HauHO BHIIMH BiACOTOK MONIMOPGHHX JIOKYCIB MOpiBHSAHO 3 S1 cmoctepiranu B oOp-
JIOBCBHKIH prcucTiit mopomi. [lomymsimist konei I1p:keBabChKOTo 3a IIEF0 MapKEePHOIO CHCTEMOIO BUSIBU-
Jlach HAHOUIBII T'€HETHYHO CTaOLIbHOIO (OdikyBaHa rerepo3urotHicts — 0,072, ingekc IllenHoHa —
0,109). Jlnsa iHIIAX JOCTIHKEHUX TOIYJAIid 3HAYCHHS MOKA3HHKIB TOMYJISAIIHHO-TEHETUYIHOI MiHJTHU-
BocTi BapitoBanu He3HadHO (0,099-0,104 3a rereposurotricTio Ta 0,148-0,152 3a inmekcom lllerroHa).

Yorupu ¢parmentu JTHK posmipom 960, 900, 720 1 300 m.H. 3ycTpivaiu y BCIX KOHEH DOCIIIKY-
BaHUX mopix i kone# [IpxxeBanbcbkoro. dparment po3mipamu 1350, 1150 1 400 m.H. Takox Oynu Bia-
MideHi y BCiX MOMYJIALISAX 3 YaCTOTOIO BUIIIE CEPEIHBOI 1 BOAHOUAC HE CIIOCTEPIrajich y PUCaKiB.

3a reHeTnyHOO crcTeMOr0 ISSR-S2 Oyio BusiBneno yHikanbhauit JJHK-hparment posmipom 850 1n.H.,
nputamanaui nuire kousM IpxkeBanbeekoro (100 %), Ta dpparment pozmipom 1050 1.H., 1m0 3ycTpidaBcs
JMIIe y 0cOOMH YMCTOKPOBHOI BepxoBoi opoau (0,250).

Jocuth yHIKQIEHUMHU B TEHETUYHOMY CEHC1 BUSBUIINICh TBAPHHN HOBOOJIEKCAH/IPIBCHKOT BarOBO3HOL
nopoau. Pinkicanmu anemsamu anst Hux € 800 1 370 m.H. 3a X CTOBiICOTKOBOI HasIBHOCTI Y PEACTABHH-
KiB 1HIIUX AOCIHiIKEHUX rpyn KoHed. @parmentu po3mipom 670 i 320 m.H. 3ycTpivanu Juie y KOHeH
apabcpkoi 1 BaroBo3Hoi nopia, 1020, 680 1 500 m.H. — 3ycTpidamucs y BCiX AOCTIHKCHUX MOMYISIIIsAX Y
OLITBIIOCTI TBAPHH 3 YACTOTOO BUIIIE cepenHboi abo abcomoTHow. @parment JJHK po3mipom 1400 m.H.
3apeeECTPOBAHO Y BCIX IpyIax 3 YaCTOTOIO MIMPOKOTo Jianazony: Big 0,250 y koueit [IpikeBaibChKOTO 10
1,000 y apabcbkoi mopoau. @parmeHT po3mipoM 1190 m.H. 3ycTpiuany y BepXoBUX MOpia KoHeil (apald-
cbkoi — 0,500, unctokpoBHOi BepxoBoi — 0,125) ta kouelt IIpxxeBanbcokoro (1,000).

®parmenT po3mipom 1280 m.H. 3ycTpivany sK y KOHEH opiioBChKoi prucrctoi mopoau (0,875), Tak i
y 0coOMH 4UCTOKpOBHOI BepxoBoi (0,875), mo mMoxxe OyTH CBiTYEHHSIM CHUIBHOI MpenkoBoi Gopmu —
apabcpkoi moposu (1,000), sKy BUKOPHCTOBYBAIM Ha TMTOYATKOBUX €TallaX CTBOPEHHS ITUX MTOPiJI.

3a cucremoro ISSR-S2 BusiBiIeHO MeHIIy 3arajibHy KidbKicTh crienudiunux ¢parmentis JJHK, tak
3BaHMX NpPUBATHUX ajelniB [1], 30kpeMa JUis TBapWH HOBOOJICKCAHJPIBCHKOiI BaroBO3HOI MOpoiu — 2
(1100 1 450 m.H. 3 gactotamu 0,250 1 0,500 BigmOBiAHO), YHCTOKPOBHOI BepxoBoi — 1 (1050 m.H., yacTo-
ta 0,250). o mopomocrnennpiyHIX aNemiB 3a 1€l MapKEPHOK CHCTEMOIO NIl KOHEW HOBOOJICKCAH]I-
PIBChKOI BaroBO3HOI IOPOJIH MOKHA BigHECTH (pparMeHT po3mipoM 450 I.H., OCKUIBKH Y HUX BiH 3y-
cTpivaBcs 3 gactoToro Butie 0,4.

Pesynbrar 00’ emHaHHS TaHUX 32 000Ma MAPKEPHUMU CHCTEMaMHU MPEICTABICHO HA PUCYHKY 2.

40 0,240
o 331 - 0,210 2
% 30 - 0,180 2
e 25 - 0,150 '9'
g 20 A - 0120 =
g 15 - uuy0 8
£ 10 - - 0060 ¥
x 5 - 0,030 -
0 | | | 0,000
apa Mp opa puc HUB HKE
I Y .acro nokyC B BT.4. npuBaTHMX ——T[eTepo3uraTHICTL

Puc. 2. 3aranpHa KiTbKicTh BUSIBJIEHUX JOKYCIiB Ta ouikyBaHa rerepo3urotsicts (H,)
3a pesyabTatamu ISSR-TunyBanns 3a 1BoMa MapkepHuMu cuctemamu (S1+S2).
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Takum unnom, JJHK-dparmentu posmipom 820, 760, 650, 620 i 530 m.H., sIKi 3yCTpiYaJIUCh 3 Yac-
tororo BiamosizHo 0,500, 0,500, 0,625, 0,750 i 1,000, 3a BuUKOpHCTaHHA MapkepHOi cuctemu S1 Mo-
JKyTh BUCTYTIATH HATIHHUM KpUTepieM ineHTH]iKaIli y KoHEH HOBOOJICKCAHIIPBCHKOI BarOBO3HOI ITOPO-
1. 3a3HaveHi (parMeHTH B3araji He 3yCTPid4aanch B IHIIMX JOCIIHKCHUX MMOMYJISIIsX KOHEH.

Hus xoneit [IpxeBanbcbKoro BUAOCHENUpIYHUME BUSBUINCH (hparMeHTH po3Mipamu 1360 m.H. (3a
BHKOpHCTaHHA MapkepHOi cucremMu S1) ta 850 m.H. (S2) 3 wactoramu 0,625 1 1,000 BimmosigHO. st
KOHE OpJIOBCHKOI PUCUCTOI MOpoau yHiKansHO nociigoBHicTio JJHK € dparment po3mipom 1400 m.H.
3a BUKOPHUCTAHHS MapKepHOi cuctemu S1.

BucHoBkH. Pe3ynbTaTi MOPIBHAHHS MEHETHUYHUX CTPYKTYpP IOPiJA KOHEH 1 OJM3bKOCIIOPIIHEHOIO
nukoro Buay (koHs IpxeBaiabcbKOro) cBiguaTh Mpo Te, Mo moiiiokycHi cuektpu ISSR-PCR—mapkepis
MaOTh BUpaKeHy TOPOAHY crenudiunicTs. Ix moniMopdizM 3anexurs Bif pparMenTa MikpocaTeTiTHO-
ro JIOKYCY, SIKUil BAKOPUCTOBYIOTH SIK IIpaiimep.

AmnpoboBani ISSR-mapkepHi cucTemMH BUSBHIIM JOCTaTHIA piBeHb MOMIMOpQi3My A BUBYECHHS
BHYTPIIIHHOBUIOBOI MIiHIUBOCTI KOHEH, 10 MOke OyTH BHKOPHUCTAHO I BUSBICHHS T'€HO(POHIHUX
BIIMIHHOCTEH y Pi3HUX ITOPi KOHEH, a BiATaK, — OLIHIOBAHHSI HMOBIPHOCTI TIOPOIHOT HAJICKHOCTI TBa-
PHYH HEBiIOMOTO TTIOXO)KEHHSI.
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Onenka MexknopoaHoii 1uddepennanuu Jomaeii npu ucnoab3opannn ISSR-mapkepos

[O.®. Kypuaenko, U.A. CynpyHn

IMpoBenena ouenka mexnopoaHoi auddepenuunann 128 npeacraBureneid 5 momysinuid jomraaei (apabckasi, OpIoBCKast
PpBICHCTasi, HOBOOJIEKCAHPOBCKas TSKEIOBO3HAsS, YMCTOKPOBHAsL BEPXOBask MOPOABI, Jomaau IIpskeBanbChKoro) mpu UCIOIb30Ba-
Huu 1Byx ISSR-mapkepusix cucrem Ha ocHoBe mpaiiMepoB (AGC)¢G u (ACC)¢G. Ilomy4eHHble pe3yabTaThl CBUIETENBCTBYIOT O
TOM, YTO HOMIOKyCHBIe creKTpsl ISSR-PCR-MapkepoB MMEIOT BBIPKEHHYIO IOPOIHYIO CHEHH(UIHOCTH, X HOIMMOPHH3M
3aBHCHT OT (pparMeHTa MHUKPOCATEIUIUTHOTO JIOKYCA, KOTOPBIM HCIOJIb3yeTcsl B KadecTBE IpaiiMepa M IO3BOJIET BBIIBUTH Kak
crienuguaeckue 0CoOEHHOCTH NOJIMMOpP(hH3Ma Pa3HEIX TEHOMHBIX YYacTKOB, TaK M KOHCepBaTHBHEIE 1o JumHe (parments! JJHK.
HaunbGonee nomimopdHoii 32 06enMu MapKepHBIMU CHCTEMAaMH OKa3alach HOBOOJIEKCAHPOBCKasl TSHKEIOBO3HAs 1Topoja. Bersisie-
HbI crienuQpuUecKue aIeny AJIs JIOaAeH YMCTOKPOBHOM BEPXOBOM, OPJIOBCKOM PHICUCTOM, HOBOOJIEKCAHAPOBCKON TSDKEIIOBO3HOM
nopo ¥ somazei I1p;xeBabckoro, KOTOpbIe MOTYT UCIOJNIB30BAThCS KaK aOCOTIOTHBIE MapKEPHhI IPH HX HACHTU(DUKAIMH.

KimoueBble cioBa: momymsinys, mopoja Jomanei, jokyc, ISSR-tummpoBanue, MapkepHas cucTema, IpaiiMep, ypOBEHb
nosMopdu3Ma, 0XKIIaeMast FeTepo3UrOTHOCTb, HHACKC rereporeHHocTH [IeHHOHa, 3((heKTHBHOE YHCIO aJulene, IPUBATHBIC AJLIEIH.

Haoitiwna 28.10.2013.
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Influence of malondialdehide content and antioxidant enzyme activity in the bulls ejaculate on sperm quality

S. Tsekhmistrenko, V. Koberska

The results of the determination of malondialdehyde, superoxide dismutase activity, catalase and glutathione peroxidase in
the sperm of bulls with normal and defective sperm quality parameters are presented.

Spermatozoa are the most sensitive to the processes of free-radical lipid peroxidation in animals that are held with the par-
ticipation of reactive oxygen. Thus, the aim of study was to determine the antioxidant enzymes activity and the content of
malondialdehyde in serum of bulls with normal and defective sperm quality parameters.

The research was conducted on the basis of Ukrainian genetic company «UGC» and Animal Biology Institute “NAAN".
Fresh sperm of bulls was used, it was mixed with the Bioexel medium to dilute sperm in the ratio 1:1.

After the evaluation of sperm quality animals were divided into two groups. The bulls with higher rates of sperm quality
were in the first group, and the bulls with reduced performance (agglutination, reduced motility and survival of spermatozoa,
increasing the percentage of abnormal forms and dead sperm) were in the second group.

The enzymatic activity of superoxide dismutase, catalase, glutathione peroxidase and malondialdehyde content were determined
in the diluted sperm. The survival of spermatozoa at temperature 2—4 °C before their movement termination was determined.

The results of research have shown that the state of antioxidant protection system in sperm affects its quality parameters
and survival of spermatozoa. A significant decrease in catalase activity (p<0,05) in sperm of bulls of the second group during
the increased activity of superoxide dismutase was determined. Thus, superoxide dismutase activity in the sperm of bulls of the
second group was higher by 18 %, and catalase activity had lower rates by 16 %, compared to sperm from group one. The
changes in the activity of the specified enzymes are accompanied by a decrease of 12.3 hours of the period of spermatozoa sur-
vival. It is possible that increasing of superoxide dismutase activity is associated with an increase in the activity of free radical
oxidation during violation of spermatogenesis and as a result the number of abnormal sperm is increased.

The activity of catalase in sperm is positively correlated with the activity of glutathione peroxidase. During the research of
sperm the significant (p<0,001) decrease on activity of glutathione peroxidase by 17 % along with a decrease in sperm quality
parameters was determined. Obviously, that the action of these enzymes is directed at utilization of lipid peroxidation products
that stimulate free radical reactions.

The positive relationship between low biological quality of spermatozoa in the second group (low concentration, the total number
and mortility of spermatozoa in the ejaculate, increasing of the number of abnormal forms) and increasing concentrations of
malondialdehyde is derermined. The content of malondialdehyde in sperm of the bulls of the second group was significantly higher by
1.6 times (p<0,01), the survival of spermatozoa was decreased by 12 hours, and their concentration - by 27 %. Obviously, there is a
reason to cause covalent modification of macromolecules in the base of their damaging action and, consequently, to alter the structure
of biological membranes, alter enzyme systems work, inhibit the activity of glycolysis and oxidative phosphorylation.

So, during the increasing of malondialdehyde content and reducing of activity of catalase and glutathione peroxidase in
bull sperm the mobility, concentration, sperm survival are reduced and the number of abnormal sperm forms and dead sperma-
tozoa are increased.

Thus, the process of spermatogenesis and sperm quality is significantly linked with the state of the body's antioxidant sta-
tus and disorder of regulating mechanisms of the processes of free radical oxidation of lipids may be one of the factors of re-
productive disorders of bulls.

The effectiveness of enzymatic antioxidant defense system, which has key enzymes of superoxide dismutase, catalase and
glutathione peroxidase, is essential for maintaining structural integrity, spermatozoa survival and preventing the processes of
lipid peroxidation in it.

Key words: bulls, sperm quality, lipid peroxidation, superoxide dismutase, catalase, glutathione peroxidase, malondialdehide.

Influence of probiotics forage addition on the slaughters qualities of broiler-chickens reared on deep bedding

Y. Mashkin

It was set the positive influence of forage addition with probiotics action «Protekto-Activ» on the qualities of the broiler-
chickens reared on the deep bedding. It was set from the anatomic dissection of 42-days broiler-chickens that except the in-
crease of the live slaughter-weight, quantitative changes also took place between edible parts of carcasses of the experimental
and the control broilers groups that testify the indexes of anatomomorphological dissection of bird.

Live slaughter weight of chickens of the II-nd, the III-d and the IV-th experimental groups was higher than in the control
one because of the complement of the mixed fodder of probiotics forage addition «Protekto-Activ». So live slaughter weight of
broilers of the I-st (control) group was 2118,2 g, that is 3,7 % (P < 0,05) less than in the II-nd, and 3,4 % (P < 0,05) less than in
the I1I-d and 3,2 % (P < 0,05) less than in the IV-th experimental groups.

The results of anatomy dissection testify however that the weight of the both semidisemboweled and disemboweled car-
casses depends on the live slaughter weight of the broilers-chickens. So the weight of the semidisemboweled carcass of the II-
nd, the III-d, the IV-th and the VI-th groups was 1896,6; 1888,2; 1888,0; and 1870,8 g, so this index of the the I-st (control)
group prevails on 4,0 % (P < 0,05); 3,5 % (P < 0,05); 3,5 % (P < 0,01) and 2,5 % (P < 0,05) accordingly. A similar picture is
observed with the weight of the disemboweled carcass of chickens in the control as well as the experimental groups. The weight
of the disemboweled carcass of broilers of the I-st (control) group is 1559,2 g that is 4,5 % (P < 0,05); 4,0 % (P < 0,05); 4,0 %
(P <0,01) and 3,0 % (P < 0,05) less than in the II-nd, the III-d, the IV-th and the VI-th groups.

The usage of probiotics forage addition «Protekto-Activ» in the mixed fodders for the broilers-chickens during their grow-
ing on the deep bedding did not influence substantially output of the semidisemboweled carcass, the difference between the
indexes of the control (85,7 %) and the experimental groups was not reliable and hesitated within the limits of 0,3-0,4 %. Then,
as output of the disemboweled carcass among the broilers of the II-nd and the IV-th experimental groups (74,2 %) prevailed on
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8,2 % (P < 0,05) in other experimental groups there is a tendency to the increase of the disemboweled carcass output in compar-
ison with the I-st (control) group (73,6 %).

The addition of forage probiotics in the mixed fodders of chickens-broilers positively influences the increase of the pecto-
ral muscles weight. So the weight of the pectoral muscles in the carcasses of the broilers from the II-nd, the III-d,the IV-th and
the VI-th experimental groups is 458,2 g, 453,2 g, 454,8 g and 447,4 g and prevails under control group on 9,9 % (P < 0,01),
8,7 % (P <0,05), 9,1 % (P <0,01) and 7,3 % (P < 0,05) accordingly.

The usage in the technological process of broiler-chickens growing on the deep bedding of the probiotics «Protekto-Activ»
did not influence substantially the weight of the femoral and the shins muscles, the skin, the internal fat, the liver, the muscular
stomach and the heart.

The meat productivity of the broiler-chickens is characterized not only by the indexes of the anatomical dissection but also
by the indexes of the broiler-chickens meats internal carcasses, such as index of meat carcass, index of breasts meat, the output
of edible parts and index of boniness.

It is set as a result of the conducted researches that in accordance with the changes of particle of the component parts of
carcass there are some changes of broilers meats internals indexes. So, addition to the mixed fodders of the probiotics
«Protekto-Activ» helped to increase among the broilers of the II-nd, the III-d and the IV-th experimental groups of the meat
breasts index on 5,2 %; 4,5 % and 5,2 % (P < 0,05) in comparison with the same index of the control group (26,7 %).

The usage in the technological process of broiler-chickens growing on the deep bedding of forage addition of the probiotics
action «Protekto-Activ» the reliable difference between other meats internal indexes of carcasses in the experimental and the
control groups are not observed.

Key words: Broiler-chickens, probiotics, live slaughter weight, slaughter output, carcass weight.

Fattening and slaughter indices of pigs when feeding them with prebiolact

V. Kucheryavy, V. Boychuk

The adequate animal feeding is a principal condition for obtaining high quality products with low cost. However, produc-
tive effect of nutrients is not fully used without the inclusion in the diets of the biologically active preparations, especially
prebiotics. First of all, it refers to young farm animals that require complete feeding and increased energy supply.

Prebiolact is one of the new feed preparations which have the prebiotic effect. It has been developped by the staff of the re-
search and biotechnological enterprise “BTU Center”, Ladyzhyn, Vinnytsia region. This preparation is brand new, and its ap-
plication in animal feeding requires scientific justification.

The purpose of this study is to determine the effect of feeding of different doses of the preparation on the fattening and
slaughter indices of fattening young pigs.

Scientific researches were carried out by the method of similar groups. Four groups of stores of large white breed with ten
pigs in each one were selected for the experiment.

During the 15 days period of comparing, the experimental animals were fed according to a basic diet that was the same for
all groups. In the basic period of the experiment, animals of the second, third and fourth group were fed both according to the
basic diet and with the prebiolact in the amount of 2.0, 2.5 and 3.0 g per head daily. The first group was a control one and it did
not receive the preparation.

To determine the effect of the preparation on the slaughter indices of pigs, control slaughter of 4 pigs per group was con-
ducted at the end of scientific and economic experiment.

It has been established that the enrichment of the diets of fattening stores with different doses of the prebiolact has a posi-
tive effect on their performance that is proved by the results of the research.

The feeding with the preparation at the dose of 2.0 g per head daily causes probable increase of the average daily gains by
35 g or 5.1% and the reduction of the feed consumption by 4,9% respectively.

The increase of the preparation dose results in the slight growth of the animal performance. Thus, the feeding with the
preparation at the dose of 2.5 g per pig daily results in the average daily gain of animals by 9.4%, that causes a tendency to-
wards the increase of absolute gain by 9.3% and live body weight of animals at the end of the period by 5.7%.

The feeding with the prebiolact at the dose of 3,0 g per pig daily results in the average gain by 13,1% and live weight gain
by 8,1%. There has also been observed substantial reduction of the feed units consumption of 11,6%, digestible protein by
11.5%, dry matter by 11.4 % and essential amino acids up to 11.3 %.

The results of the control slaughter of animals indicate that feeding with the prebiolact at the dose of 2.0 g per pig daily has
no probable impact on the slaughter indices of pigs.

The feeding with the preparation at the dose of 2.5 and 3.0 g per head daily causes the increase of the pre-slaughter live
body weight by 8.0% and 14.0%, the slaughter weight by 17.4% and 22.6% and the carcass weight by 20% and 26.3%. It is
accompanied by the increase of the slaughter output by 8.5% and 10.0%,the carcass output by 11.0% and 10.5%. The feeding
with the preparation at the dose of 2.5 and 3.0 g per pig daily also increases the weight of internal fat by 46,8% and 48,9%.

The results of the studies indicate that the feeding with the prebiolact has no effect on the thickness of the bacon of the ex-
perimental animals. A similar pattern characterizes the weight of internal organs, where there is a tendency towards the increase
of live weight daily by 12.7% and 14.7% when the preparation is given in the amount of 2.5 and 3.0 g per pig.

Key words: prebiotic, prebiolact, stores, fattening, feeding, productivity, slaughter indices.

Enhacement of expiration date to sterilized butter use

N. Lomova, S. Narizhnyy

It has been found out that not only vegetative microorganisms forms but the spore ones are killed under sterilization in but-
ter. No filamentous fungi, yeasts, spore anaerobs, proteolytic forms and pathogenic staphylococci were detected in the fresh
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made product. Airproof containers eliminate recontamination of the product and the residual microflora in butter that persisted
throughout the year, was not detected during the entire period of storage.

The changes of fatty acid composition by major oil acids during storage at 20 + 3 ° C are researched. No qualitative and
quantitative changes were detected during the first three months of storage, but later, during the year there were quantitative
changes in all the fatty acids. It was an indication of oxidative and hydrolytic processes in the butter accompanied by an in-
crease in low-molecular (1.5-2 times) and a decrease in unsaturated fatty acids.

Hydrolytic changes in milk fat up to 6 months of storage were insignificant. The further storage of the annual term caused
deterioration of butter flavor (its glazing rancidity) was accompanied by a sharp increase in acid and peroxide numbers of fat
and degree of its oxidation. The results of the research confirm the deterioration of flavor butterin 4-5 months storage, resulting
limitations of warranty storage term of sterilized canned butter at 20 + 3 ° C up to 3 months.

Organoleptic indexes of the butterstored at 4 + 2 ° C were deteriorated in a year of its shelf life. Physical and chemical
properties of these samples, in 12 months of storage, reached the same values as in the butter, which was stored at 20 +3 ° C
during a 3- month period. Therefore, the shelf life of the sterilized butter for consumption at 4 + 2 ° C was determined for a
period of 12 months.

It turned out that one of the factors increasing the sterilized butter stability is slowing down the process milk fat self-
oxidation .

Thus, we have investigated the effect of selected antioxidants on the stability of butter and the destruction of fat-soluble
vitamins. The results of the study show that better storage ability in the samples containing tocopherol, casein (0.01 %) and
sodium caseinate (0.03 % by weight of milk fat). The research indicates that the sterilization process causes less destruction in
vitamin A than in carotene the number of which in fresh made butter amounted to 82.1 % and 75.9 % of the initial content in
the raw material.

Adding antioxidants slowed down the destruction of vitamins under sterilization and storage. Losses of vitamin E by the
end of the warranty period of storage in control samples made 90,1 % and in the samples with casein and sodium caseinate
they were 56,9-69,9 %. Tocopherol added samples kept 67.3 % of the original vitamin content by that time. The same trend ,
though with smaller differences , was observed was a in the content of vitamin A and carotene change.

The results of the research indicate that the quality of sterilized butter deteriorates with of vitamin E content decreasing be-
low 1.5 - 2.0 mg / kg. Defects like "greasy" and "indistinct" taste were usually observed in the samples containing vitamin E
under the specified level. Thus, we can conclude that the extension of the expirity date of sterilized butter up to 6 months with-
out its refrigeration, is possible under adding casein and sodium caseinate as an antioxidant, and up to 8 months under adding
tocopherol .

Another way to increase the stability of sterilized butter storage is to reduce the heat treatment duration that can slow the
oxidative changes in milk fat during the further storage of butter. Reducing the duration of sterilization is possible under reduc-
ing capacity and under height of a jar.

Investigating the sterilized buttersamples shows that samples packaged in 100 ml jars had better stability during the stor-
age on their organoleptic and physico-chemical parameters. They meet the requirements of regulatory documents within 6
months of storage at 20 + 3 ° C. Butter packed in 250 ml jars meets the regulatory requirements for 3 -month shelf life.

Key words: sterilization, fatty acid composition, antioxidants, limitations of warranty storage.

The influence of manganese, zinc, selenium in mixed fodder on turkeys’ productive and reproductive qualities

V. Gordienko

Trace substances are vitally important substances which are the fart which of hormones ferments, vitamins and protein mineral
complex. They carry out large influence on the processes of exchange of proteins fats, carbonhydratess, mineral substances and by this
regulate growth and development of the animal organs, promote the increase of productivity and vital functions.

Among them special place belongs to Manganese, Zincum and Selenium, which despite their small content in organism,
play extraordinarily important role in the life of animals and plants.

The results of research show the insufficient content of oligoelements in the traditional Ukraine fodders, which are used in
the poultry farming. That is why there is the necessity of enriching with the salts of these elements.

In spite of large number of researches both in our country and abroad, there is no common idea about the turkeys needs for
Manganese, Zincum and Selenium to this time. It is related, from one side, to the variety of lines and cross- races of turkey-
cocks which are constantly improving, from the other with the different level of their productivity. That is why, it is necessary
to establlish the scientific optimum, norms of Manganese, Zincum and Selenium in the mixed fodders.

As a result of the conducted research it was established, that the most high turkeys eggs productivity are 27,4 pieces of
eggs in a group, which received mixed fodder, balanced additions of microelementss in grams per 1 tonn: Manganese 70, Zinc
— 85 and Selenium - 0,15.

The best indexes of impregnated eggs (74,7 and 71,7 %) were in groups which were fed with the mixed fodder with addi-
tions of Manganese - 70 g/t, Zinc - 85-100 g/t and Selenium — 0,1 g/t.

Additions in the turkeys mixed fodder of Zinc (85 and 100 g/t) on a background additions of Manganese (70 g/t) and Sele-
nium (0,1 and 0,15 g/t) positively influenced the reproductive ability of eggs. Tus eggs hatchability in these groups was within
the limits of 93,1-93,2% against 89,4 % in the control one (R<0,1).

Efficiency of Selenium additives (0,15 g/t) in the mixed fodder showed to be depending on the background of additions of
Manganese and Zinc. In particular, on a background additions of Manganese of 50 g/t and Zinc 75 g/t impregnated and deriva-
bility of eggs, the young yield made respectively - 69,7, 92,3 and 64,3 %. While on a background additions of Manganese and
zinc 70 and 100 g/t these indexes went down accordingly from 66,3 to 61,3 %, that testifies to the certain features of display of
dependence between Selenium and Manganese and Zinc, depending on the level of their additions in the mixed fodders for
turkeys.
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The appropriate influence of different application of Manganese, Zinc and Selenium in composition the mixed fodder on
the morphological indexes of turkeys eggs was not established. Thus, the eggs shell mass was within the limits of 10,0-10,9
grams, the thickness of shell on sharp end was — 38,9-40,1, on middle — 40,3-41,2, on blunt end — 37,9-38,7 microne.

Different application of Manganese, Zinc and Selenium in composition of the mixed fodder does not influence on preser-
vation of livestock total number, it was 100 % in all of groups.

Thus, as a result of the conducted research it was established that, at cellular maintenance of turkey laying hens the optimal
norms of additions for 1 t of the mixed fodder are: Manganese - 70 g, Zinc - 85 g, Selenium - 0,15 g. It enables, comparing with
the control group, to promote turkeys layability by 11,8 %, eggs impregnation by 13,2 %, eggs hatchability — by 3,8 %, the
young yield — by 14,4 %.

Key words: turkeys, mixed fodder, Manganese, Zinc, Selenium.

Functioning peculiarities of the antioxidant defense system in the tissues of geese in the embryonic and early postna-
tal periods of ontogenesis

0. Danchenko, L. Zdorovtseva, Y. Pashchenko, H. Ruban

Adaptation to oxidative stress that occurs after the eggs shell break in avian embryo, is adequately reflects its antioxidant
system. The aim of research was to determine the tissue specificity of the adaptive response formation to oxidative stress in
geese during the transition from fetal to postnatal development.

Investigation of goose tissues antioxidant status in embryos was performed during the second half of embryonic and early
postnatal periods. The state of AOP was determined using the integral index (Ko A)-

Summary results of the integral index factor analysis consist of eight pro-oxidant-antioxidant balance indicators, indicate
lowering of their joint impact in order: myocardium — stomach — skeletal muscle — liver — brain.

In the liver of geese indicators equilibrium impact POL <> AOA on antioxidant status decreases in the series: "CAT — GPO
— TBKAP — Vitamin A — Vitamin E — SOD - lipids — ff-carotene".

The evaluation of assessments (d,%) of each factor in the integral index of pro-oxidant-antioxidant balance (KAOA) in liv-
er tissue, the first five of them determine the level of 92.7% KAOA, a decisive influence on the activity of antioxidant status
have antioxidant enzymes CAT and GPO, which is consistent with the highest level of CAT activity, and the GPO in the liver.
In general, the impact of antioxidant enzymes in the liver is more than the impact of low molecular antioxidants in 2,6 times.

There was found a significant impact on Kpa content of vitamin A. Contrary to the traditional notion of a weak antioxi-

dant effect of vitamin A, due to its rapid oxidation, proved a powerful indirect antioxidant effect of Retinol. One of the possible
mechanisms for this effect is inhibition of inducible NO-synthase. At the same time it was found that status of vitamin E as a
"main tissue antioxidant" is refuted for the liver: for influence on antioxidant activity of this tissue a-tocopherol has only fifth
place and thus reinforces doubts about the unlimited ability of vitamin E to prevent oxidative stress.

Thus, the support of pro-oxidant-antioxidant balance in the liver of geese in hypo-and hyperoxia during the transition from
fetal to postnatal development occurs by running a series of neuro-humoral mechanisms that primarily stimulate synthesis of
natural protein antioxidants CAT and GPO.

In brain tissues the weakest influence of complex of examined indicators of antioxidant activity was established. According to the
evaluation proportion of the contribution of each factor in KAOA these tissues, the first five of them (CAT, TBKAP, lipids, -carotene
and GPO) determine the level of KAOA by 99.7%, CAT of them by 56.5% . Effect of antioxidant enzymes is by 21.1 times higher
then the impact of antioxidant-vitamins. In the brain it is found the smallest effect of vitamin E on antioxidant status.

Thus, in the brain pro-oxidant-antioxidant balance support occurs to a greater extent by implementing other mechanisms,
which may be a change in the level of saturation and the structural organization of membrane lipids.

The highest combined effects on Ko (A of the tested set of indicators was observed in the tissues of the heart. It was more
than by 5.5 times stronger than in the brain. According to the evaluation proportion of the contribution of each factor in Kpoa
in these tissues, the first five of them (vitamin E, B-carotene, lipids, and GPO, CAT) - to determine the level of 80.2% KA (A,
and the impact of low molecular antioxidants in 1,7 times higher than the impact of antioxidant enzymes. However, status of
vitamin E as a major tissue antioxidant is confirmed for heart.

The tissues of the stomach for joint impact level on Ko of complex investigated parameters occupy the second place
after heart. Five of the first indicators (vitamin A, vitamin E, TBKAP, B-carotene, lipids) by 98.6% determine the antioxidant
status of the tissue, with no antioxidant enzyme it is not included. In general, the impact of low molecular weight antioxidants
on antioxidant status of stomach is by 47.4 times higher than antioxidant enzymes.

The tissues of skeletal muscle in terms of the joint impact on K5 of complex investigated parameters slightly inferior to
the stomach and ranked third (after myocardium and heart) place.

The most influential on Kpga of five indicators include vitamin A, TBKAP, SOD, CAT, vitamin E. Their impact on
KAOA skeletal muscle in the aggregate is 88.7%. Antioxidant status of these tissues is equally determined by the activity of
antioxidant enzymes and low molecular weight antioxidants.

Tissue peculiarity of support pro-oxidant-antioxidant balance during oxidative stress at the end of the embryonic period in
geese is reliably excellent combined effect of the tested set of indicators of balance POL <> AOA to their antioxidant status.

This effect decreases in the series: myocardium — stomach — skeletal muscle — liver — brain. Effect of antioxidant enzymes
decreases, yet the one of low antioxidants molecule increases in the series: brain — liver — skeletal muscles — myocardium —
stomach. Status of vitamin E as an general tissue antioxidant confirmed in tissues of the heart and stomach. According to the
result of factor loading in these tissues most powerful antioxidants are vitamins A and E.

Key words: oxidative stress, geese, postnatal adaptation, antioxidant status, tissue specificity, indicators of the pro-
oxidant-antioxidant balance, factor analysis.
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BOLA-DRB3 gene polymorphism in ukrainian black and white dairy cattle

O. Dubin

Advances in molecular genetics allow to characterize the genetic processes that occur in natural or artificial populations
and conduct targeted selection of animals with desirable traits. Nowadays the technology of genetic markers (MAS - Marker—
Assisted Selection) is actively used by Ukrainian scientists for analysis, mainly genes of quantitative traits associated with indi-
cators of dairy and meat productivity of cattle. Less attention is paid to genetic markers that define the resistance of animals to
infectious diseases. This type of genetic markers is genes of the major histocompatibility complex (MHC), which according to
modern views is a key element of the immune response in all vertebrates.

This is the first report in Ukraine for analyzing the polymorphism of BoLa-DRB gene by PCR-RFLP techniques (Poly-
merase Chain Reaction — Restriction Length Polymorphism). The second exon of the bovine Major Histocompatibility Com-
plex class II DRB3 gene was amplified by PCR from 30 DNA samples of Ukrainian black and white dairy cattle. Bovine DNA
was isolated from aliquots of whole blood. A one—step PCR with primers HLO30 and HLO32 followed by digestion with re-
striction endonucleases Rsal, Haelll and BstYI was conducted. In most cases restriction analysis of PCR products was per-
formed by 2 endonucleases: Rsal and Haelll. Endonuclease BstY] was applied only in cases of identical molecular size of DNA
restriction patterns obtained by Rsal and Haelll digestion of PCR fragments. Some difficulties were encountered in determining
the appropriate molecular size of restriction fragments which differs only by one—three nucleotides and typing of alleles with
deletion (for example alleles DRB3 *08 and DRB3 *07) by using 7 % PAGE. In these cases the precise molecular size was
determinate by 12 % PAGE.

In the studied herd of Ltd «Agrosvit» there were found 9 alleles of BoLa-DRB3gene: DRB3*03, *07, *15, *16, *19, *22,
*23, *24 and *25. Our study showed that frequency of four alleles accounted for 75 % of the alleles in population: DRB3*16
24 %), *24 (21 %), *03 (15 %) and *15 (15 %). Alleles DRB3%23, *25, *22 *19 was detected only in some animals with a
frequency no more than 6 %. In the studied population the frequency of BoLa-DRB3 genotypes reliably differed from the equi-
librium state of Hardy-Weinberg due to excess of homozygous genotypes (P<0.001).

The main parameters of the genetic variability of studied herds were estimated based on the calculation of allelic frequen-
cies: effective number of alleles (ne) — 6,352; informative Shannon index (I) — 1,985; Wright’s inbreeding index (F) — 0,511;
expected and observed heterozygosity — 0,843 and 0,412 respectively. The obtained results allow estimating in studied herd: the
level of genetic variability for the BoLa-DRB3 gene; predict possible changes the genetic variability by the use the data in se-
lection work with herd ; carry out the genetic monitoring of alleles diversity.

In the studied herd of Ukrainian black and white dairy cattle breed, despite of small number of animals, we saw the trend
towards the predominance of some alleles (DRB3*16, *24, *03 *15). The results of allele’s distribution in the investigated herd
were in good agreement with previous studies performed in Holstein cattle for the most predominant alleles. Only one allele
(DRB3*15) which encountered in herd with high frequency (up to 15 %) is not typical for the Holstein cattle. It should also be
noted the high level of homozygosity of studied Ukrainian black and white dairy cattle breed as shows the high positive value
Wright’s inbreeding index (F=0,511). The low level of allele’s diversity of BoLa-DRB gene may negatively affect in the future
on adaptation capabilities of animals and their productive qualities. In the breeding work is recommended to choose bulls with
genotypes of BoLa-DRB3 alleles which are not often occur in the genotype of herds.

The obtained results show the necessity of using this type of genetic markers in breeding practice to improve the general
level of genetic diversity and animals resistance to infectious diseases.

Key words: BoLa-DRB3.2, PLR-PDREF, allele variety, Ukrainian black and white dairy cattle.

Influence of germanium supplements into the goslings feed on their meat production

E. Gunchak, A. Sobolev

Recently, such element as germanium has drawn the considerable attention of scholars and practitioners. Germanium is an
element with a wide spectrum of biological activities. The results of numerous researches on laboratory animals and human
clinical trials have shown that germanium compounds have anti-cancer, anti-inflammatory, analgesic, antioxidant, hypotensive,
anti-viral, anti-fungal, anti-bacteria, anti-radiation, fungicide and neurotropic detoxicant physiological effects.

The aim was to study the effect of different doses of germanium supplements in feed for geese on their meat production.

Experimental studies were carried out on a Danish breed Legart goslings. To carry out scientific and economic experiment four
groups of goslings were formed. In feed of experimental groups supplements of germanium were used (in mg/kg): the second group —
0,1, the third — 0,2 and fourth of — 0,3. Goslings of the first control group did not receive supplements of germanium.

Analysis of the results of scientific and economic experiment showed that feeding poultry research groups during the peri-
od of cultivation of fodder enriched germanium positively impacted their meat productivity.

Thus, the average weight of half-evicerated carcasses goslings second experimental group was higher than that of their peers in
the control group by 2,3 %, the third — 3,3 % (P<0,05) and fourth — 1,8 % and respectively was 3574,9 g, 3612,3 and 3558,0 g.

In goslings of the research groups weight of eviscerated carcasses was also higher and amounted 2590,7-2634,3 g com-
pared with 2533,3 g in the control group. However, the difference was statistically significant only in the third experimental
group, a bird whose exceeded this indicator peers in the control group to 101,0 g or 4,0 % (P<0,05).

Young research groups benefit from different edible parts of carcass weight. Compared with the control , the second exper-
imental group, the difference was 3,0 % (P<0,05), in the third — 4,9 (P<0,01) and fourth — 2,7 % (P<0,05). Weight of edible
parts of carcasses in young research groups has increased mainly due to enhanced formation and development of muscle tissue
and skin with subcutaneous fat.

Out of edible parts is largely determined by the specific gravity of the muscles that form the basis of carcass. By this meas-
ure gosling research groups exceeded their peers in the control group (34,1-34,4 % against 34,0 %). The difference in absolute
muscle mass between birds of the control and experimental groups was in the second group — 2,2 %, in the third — 4,1 %
(P<0,05) and fourth — 2,1 % for the latter.
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As inedible parts, their share in goslings second experimental group was 40,0 %, the third — 39,3 and fourth — 39,9 %,
which is 0,6 %, 1,3 and 0,7 % respectively below than in the young control group. Reducing the output of inedible parts is
mainly due to a decrease in poultry research groups relative weight of feathers, blood and goiter at 0,2-0,3 %, head and feet —
by 0,2-0,4 %, inedible viscera — by 0,1-0,2 % and bones — by 0,2-0,4 %.

Reduction in carcass weight of poultry research groups inedible parts and increased weight of edible parts was of a positive
impact on their relationship. Thus, in the second experimental group per unit mass of inedible parts accounted for 1,40, the third
— 1,44 and fourth — 1,41 edible, 2,2 %, 5,1 and 2,9 % respectively greater than that of the control group.

In addition, poultry research groups favorably by their peers in the control group the ratio of carcass bone mass to muscle
mass (respectively 1 : 2,92-2,98 compared with 1 : 2,85). The difference in this parameter between the control and experi-
mental groups was respectively 2,4 %, 4,5 and 2,4 %.

So it is established that young sters the best efficiency of meat have the best efficiency of meat which were fed by
all-mash enriched with germanium 0,2 mg/kg. The introduction of germanium in such amount contributed to the signifi-
cant increase of the mass of goslings of half-eviscerated and eviscerated carcasses, as well as the weight of the edible
parts of the carcass.

Key words: goslings, germanium, dose, feed, meat production.

Index slaughters and meat chemical composition according to the feeding young pigs with mixed-ligandcopper
complex

S. Dolyd, V.Bomko

The intensification of pig farming requires high performance of calves that can provide high power for good growth condi-
tions and complete feeding. The complete feeding of piglets flukes in the most of the households of Ukraine is provided by
imported prestarter fodder, resulting in higher cost of the pork. In addition, the traditional sources of minerals in the compound
feed are the mineral salts in the form of sulfate and chloride compounds bioavailability of which is 12-35 %, resulting in envi-
ronmental pollution with heavy metals and crystallized water molecules contained in sulfates in the premix, destroys vitamins
and other biologically active substances. The degree of absorption of minerals is enhanced by the use of feed supplementation
with organic minerals. Representatives of these supplements are mixed ligand complexes of minerals (chelates), which are the
part of the feed. Addition of mineral additives in feed for pigs provides significant economic effect, which manifests itself in
increasing productivity and improving nutrient absorption of food, but their influence on slaughter performance and chemical
composition of meat is insufficiently studied yet.

The aim of our research was to study the effect of the mixed ligand copper complex on slaughter performance and chemi-
cal composition of pig’s meat.

Pigs weight of large white breed in the Sth experimental group has increased by 4,6 % under the condition of nourishing
the mixed ligand copper complex. The growth of slaughter weight by 5,1 % (p<0,05) was found out in group of these pigs. The
difference in weight of internal head and the skin fat between the controlling animals and the 5th experimental group had the
nature of trends.

It was found out that with mixed-gentle copper complex is growing succulent meat of pigs. Protein contents in pigs muscu-
lar tissue of the 4th and the 5th experimental groups increased by 3,3 %. At the same time, the concentration of fat in meat in
these groups was lower, respectively, by 13,3 and 15,1 % (p<0,001)

According to a life mixed ligand copper complex during the pig breeds Landrace fattening it was found out that the big-
gest live weight of the animals had the 4th experimental group. The difference between animals of this group and the control
one was 3,6 % (p<0,05). At the 2nd, 3rd and 5th experimental groups the body weight was higher than in controls, respectively,
by 2,1 %, 2,6 and 2,5 %, but the difference had the nature of trends.

The survey result proved that in the experimental group was the increase of protein in the muscle tissue, but this difference
was veritable. The reduce fat in muscle tissue, respectively by 12,7 % 18,1 (p<0,05) and 10,9 % was identified at the 3rd, 4th
and 5th experimental groups.

During feeding three way crossing breed hybrid pigs with mixed ligand copper complex it was investigated that the metal
implementation in an amount 50.0 % from the control pre-slaughter weight of the 3rd experimental group increased by 3,4 %
(p=0,05), and the 2nd, 4th, and Sth experimental groups - respectively, by 2,0 % and 2,3 % 1,98 and 2,3 % but the difference
was not veritable.

Slaughter weight was the highest in the 3rd experimental group. The difference with the control was 4,8 % (p<0,05) .

The tendency of slaughter outcome of mixed-ligand copper complex of experimental groups Ne 3, 4 and 5 to increase also
is marked.

In pig flesh of 3rd experimental group the protein content in dry matter increased by 4,2 % and the concentration of fat de-
creased, respectively, by 18,3 %, but the difference was not veritable.

Body weight of four-pedigree hybrid pigs on exposure to different doses of mixed-ligand copper complex increased by 2,5
kg, 4,0, 2,7 and 2,2 kg. respectively to the experimental groups Ne 2, 3, 4 and 5. The highest productivity was observed in the
3rd experimental group. The difference in the control mass was 3,7 % (p<0,05).

Under the influence of mixed-ligand copper complex animals of 4 and 5th study groups were found tended to increase
slaughter weight. In the 3rd experimental group the slaughter weight was raised on the veritable magnitude of animals, the rate
was different from the control by 5,2 %. In this same group the slaughter outcome was higher than in controls by 1,4 %, but the
difference was not veritable.

Weight of axunge of the experimental group was the same as the controls. Pigs, fed with mixed-fodder contained mixed-
ligand copper complex 50% of the metal control head weight was higher than in controls, at 2,9 %. According to the experi-
ments, animals of 3, 4 and 5Sth research groups tend to have the protein content in the muscle tissue increasing. The difference
from the control was, respectively, 4,2 %, 2,3 and 1,4 %.
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Thus, it was found that with applying of full-ration mixed-fodder with 2,72 g/t 5,45 and 10,9 g/t of mixed-ligand copper
complex for large white, Landrace and three- and four-pedigree hybrid pigs, slaughter weight of pigs increasing, respectively,
by 5,1 %, 5.3, 4,8 and 1,4 %.

Key words: piglets, ration, meat, carcass, mixed-fodder, pigs, productivity, copper, chelate, slaughter weight, slaughter
performance.

Meat productivity of goslings when using lithium supplements in their feed

A. Gribanova, A. Sobolev

The elements which attracted the attention of scholars and specialists in poultry industry owned lithium, which is recog-
nized as an essential trace microelement biotic.

According to the research conducted on different kinds of animals and birds it was found that lithium has antioxidant prop-
erties showing immunomodulating activity affects on the amino acid-protein metabolism.

Today in poultry drugs lithium has been used in the adaptation period to increase the body's tolerance of birds to the nega-
tive impact of stress, stimulate the growth of young and adult birds that increased productivity and efficiency of its use in food
improving the nutritional value of meat.

Despite the biochemical complexity and practical importance of this trace element, lithium is still not used in the feeding of
poultry in Ukraine. This is due to the lack of differentiated norms of his administration in feed for birds of different species, age
and direction of performance. In addition, some aspects of the impact of drugs on the body lithium birds (degree of absorption
of nutrients feed, slaughter and meat quality, nutritional and biological value of meat, especially lithium accumulation in tissues
and organs) today again either not fully elucidated or not reflected in the scientific literature.

The aim of research has been to study the effect of different doses of lithium additives in food for slaughter and meat quali-
ty of goslings.

For the scientific and economic experiment formed the group of calves on a daily counterparts was formed.

Birds of the control group during the growing period (70 days) were fed with food balanced by major nutrients and biolog-
ically active substances. Birds of research groups were fed with compound food additionally injected with different amounts of
lithium, mg/kg: the second group — 0,05, and the third — 0,10 and fourth — 0,15.

The results of the control slaughter showed that the inclusion of lithium in the feed composition as a whole had a positive
impact on meat production gosling’s research groups.

It has been particular found that the average weight of carcasses half-evicerated goslings of the second experimental group
was 1,0 %, the third — by 0,5 % and the fourth — by 1,6 % (P<0,05) higher compared with that of the control group (3558,0 g).

A significant difference in favor of the experimental group was identified by weight eviscerated carcasses. For example, in
the control group the rate was 2569,3 g, the second experimental group it increased by 1,8 %, the third — by 1,5 and fourth — by
2,7 % (P<0,05).

Young beneficial research groups differed by weight of edible parts. The vast bulk of the edible parts of goslings of these
groups was at 1,3-2,6 % higher compared with the youngsters of the control group (2426,8 g). However, the difference was
statistically significant only in the fourth experimental group in which exceeded this indicator exceeded compared with bird
control group to 63,5 g (P<0,05).

The most advanced muscle was goslings in the fourth experimental group (1508,0 g ), which was administered in feed lith-
ium in an amount of 0,15 mg/kg. The difference compared with the control group was 2,8 % and was statistically significant
(P<0,05). In goslings carcasses second and third research groups total weight of muscle was higher only by 1,6 and 1,4 %, re-
spectively.

Increase muscle mass with a relatively small mass of bones in the carcass of young research groups has a positive impact
on their relationship (1 : 2,84-2,85 to 1 : 2,81 in the control).

Thus, it has been found that the addition of lithium in feed at a dose of 0,15 mg/kg is most noticeable impact on the per-
formance of meat goslings in particular contributed plausible increase in their weight of half-evicerated and eviscerated
carcasses and edible parts of the carcass due to the better development of muscular tissue, skin with subcutaneous fat and
edible viscera.

Key words: goslings, feed, lithium, dose, trunk, edible and non-edible parts.

Probiotics application efficiency in the diets of young pigs

A. Ischenko

Feed additives prevent disorders of the digestive tract, have positive impact on the conservation of young pigs during
growing, improve animal growth and reduce feed consumption per kilogram of live weight gain.

Subalin can be attributed to the latter as a health care probiotic of a new generation that is produced by the “Enzyme”
plant, engaged in production of bio-and enzyme preparations.

The aim of the research is to study the effect of probiotic preparation Subalin different doses on fattening and slaughter in-
dices of young growing pigs.

Forty pigs of large white breed were selected for the experiment. They were divided into four groups, 10 pigs in each, by
the principle of analogues. The first group was a control one. Piglets of the second group were fed both with basic diet and
Subalin in the amount of 0.2 kg/t of mixed fodder, the third one - 0.3 kg/t of mixed fodder and the fourth one - 0.4 kg/t of mixed
fodder. Preparation was fed for 90 days of the basic period. Then post-effect of the indicated feed additives was studied to
achieve slaughter condition by the animals - 100 - 110 kg of live weight. Control slaughter (four typical animals of the first and
third group) was conducted at the end of the final period.
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Feeding of Subalin to pigs wuth the doses of 0.2, 0.3 and 0.4 kg/t of mixed fodder for 90 days of the basic period facilitated
the increase of average daily gain by 22, 51 and 56 g, or 5.0, 11.6 and 12, 7% respectively. The period of post-effect of feeding
of the researched feed additive showed that the level of average daily gain remained the same. Thus, in the second group this
figure was at the level of 688 g, in the third one - 746 g and in the fourth one - 733 g, which exceeded the value of the control
group by 2.1%, 10.7 %, 8.6% respectively. This led to the probable increase of the absolute gain in the third group by 5.4 kg or
10.7%, in the fourth one - 4.4 kg or 8.7 % and improbable growth in the second group by 1.0 kg or 2.0%.

Over the whole period of young pigs growing, the studied feed additive Subalin with the dose of 0.2 kg/t in mixed fodder
caused average daily gain up to the level of 564 g, which exceeded the value of the control group by 17 g or 3.1%. At the same
time absolute gain tended to increase by 3.0 kg or 3.3%.

Feeding of the preparation with the doses of 0.3 and 0.4 kg/t of mixed fodder caused probable increase of absolute gain by
10.0 kg and 9.4 kg, or 11.1 % and 10.4% due to the average daily gain by 60 g or 10.9 % in the third group and by 56 g or
10.2% in the fourth group. This made it possible to get an increase of the final live weight of pigs in all studied groups on aver-
age by 3.7 - 10.5 kg or 3.5 - 9.8% and it let animals reach slaughter condition.

According to obtained data, live weight of the second group exceeded the value of the control group by 10.2 kg or 9.6% ,
respectively live weight of the first group was 105,8 £ 0,99 kg, of the second group - 116,0 + 0,82 kg.

Analysis of the research results lets us make a conclusion that Subalin introduction into the diet with the dose of 0.3 kg/t of
mixed fodder facilitates probable increase of the slaughter weight and carcass weight by 9.2 kg or 11.5% and 7.7 kg or 11.9 %,
while carcass output and carcass output exceeds the control group by 1.1 % and 1.3 %. In the third group there is also probable
weight gain per pig by 0.77 kg or 14.4%, a tendency towards weigh increase of skin (9.5 %), internal fat (14.6 %) and legs
(2.95%). As for internal organs, no significant difference between groups was observed, the only exception is probable increase
of pancreas weight by 13.0 g or 14.4%.

Key words: probiotic, Subalin, productivity, feeding, pigs, fattening, slaughter indexes.

Cows’ reproductive ability while using biologically active drug Stymulin-Vet

M. Hruntkovskyy, V. Sheremeta, M. Chernega

The purpose of the study was to develop a biotechnological method of improving cow fertility by stimulating ovulation of
follicles in the ovaries of biologically using the active drugs of neurotropic and metabolic action.

In recent decades, Ukraine’s cattle has got a tendency towards rapid development. However, the problems of cattle repro-
duction for owners of private and collective farms are rather urgent.

Reproduction of animals is a complex physiological process that provides a number of head, whereby the support livestock
production needed to man. Intensive exploitation and defective condition of the cows leads to suppression of their reproductive
capacity.

Under these conditions inherent reproducible ability is not fully implemented, many cows are inseminated many times, the
number of received calves per 100 cows increases infertile animals reduced the economic terms of use. Losses exceed the losses
of infertility from all communicable and non-communicable diseases combined as infertility animals is almost constant in each
sector. It is believed that in infertile cows decreased yield of 30 - 50 and sometimes up to 70 % (depending on the duration of
infertility).

Biologically active agents are used for signifies regulation of reproductive function by cows. The previous studies found
that after a double entry of Stymulin-Vet at 12 and 24 hours after the first insemination fertility increased by 22,9 %. As the
competition between lactation and sex dominant has influence on the functioning of the reproductive system of cows, it is im-
portant to determine the effectiveness of the drug at different levels of milk production. Therefore it was decided to continue the
research in various economies.

The experiment was performed in LLC AF "Kryukovshchina" Kyiv Sviatoshynsky district, Kyiv region Ukrainian on cows
of black and white dairy breed between January and March 2013. There was used the recto-cervical insemination method.
Three months after the experiment rectal examination was produced on experimental animals to determine pregnancy.

For the study there were selected Ukrainian black and white dairy breed cows with a live weight of 520-550 kg and
the highest milk yield per lactation 6700—7500 kg, they were in the same conditions of feeding and maintenance. In first
sexual hunt after the first insemination at 12 and 24 hours experimental cows got two injections - matabolichnoyi neuro-
tropic action Stymulin-Vet in a dose of 20 ml were injected under the skin in the shoulder. Control cows — 20 ml of
saline.

The results indicate that the using of drug Stymulin-Vet has increased fertility after the first insemination at 20,0 %. This
level of fertility after the first insemination has a great economic importance because labor costs and the cost of purchasing of
sperm are reduced.

The main reasons for re-joining cows in mind, as studies of Platonov E., Deryaentseva V. and Reshetnykova N. show is
embryonic mortality and lack of ovulation (anovulatory cycles). Thus, as in cows with embryonic mortality was ovulating, it
was decided to combine them with pregnant females to compare them with animals from anovulatory cycle.

In the experimental group there were more than 25,0 % of cows which had ovulating follicles on the ovaries. This can be
explained that the drug contains biologically active substances neurotropic, metabolic action, performing complex effect on the
female reproductive system, activating at different levels of the chain "hypothalamic-pituitary-ovarian”. And it is through
stimulation of the hypothalamus, which release rylizyn-hormone causes increasing of frequency ripple pituitary lutropin, which
in its turn is required peak amplitude and promotes ovulation.

The feasibility of using biologically active drug Stymulin-Vet neurotropic — metabolic action is that it is environmentally
friendly and unlike hormones it rules out getting it in milk and meat, and with them the human body.

Key words: cow, anovulatory cycles, embryonic mortality, fertility, Stymulin-Vet ovulation, biologically active drug lu-
tropin.
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Dynamics of changes in physical parameters of carp’s blood forming organs during vegetation period

O. Klymenko, Yu. Kunovskyi, N. Prysiazhnyuk, O. Mykhalskyi, L. Geiko

The study of immune homeostasis in the fish body, primarily due to the study of adaptation mechanisms to physical and
geographical environment factors, biotic relationships, space usage, reproduction and successful coexistence with other organ-
isms in the ecosystem. Comparison of these characteristics makes it possible to approach the explanation of differences between
populations and the role of individual populations in the functioning of ecosystems.

In the process of aging the leading factor that leads to this process, consider changes of the structure and function of bi-
opolymers. Most facts suggest that with age there is a change of physical - chemical structures of proteins. However, the specif-
ic mechanisms of change and their effects on protein metabolism is unknown. The important role in the formation of protein
structure higher levels play amide groups, which content changes in some proteins in the individual development of an organ-
ism. In most fish species, unlike terrestrial mammals, periods of active feeding are followed by long winter starvation, which
significantly affects the anabolic and catabolic processes.

Thus in summer fish organism formes the main bulk of organic compounds, while in winter the intensity of flexible me-
tabolism drastically slows growth. The aim of research was to determine the changes of morphological parameters of blood-
forming organs of carp fish under the influence of abiotic factors during its growing.

The object of the study were blood-forming organs of one year old scaly carp. Liver, spleen and kidneys were taken from
one year old scaly carp during the growing season by opening the abdominal cavity. We studied the linear and weight figures of
carp’s blood-forming organs. For our studies we used conventional morphometric and biometric methods. During the growing
season the renal volume was increased by 6, 12 times. According to study, conducted in the initial period, the level of liver
index was relatively high and amounted to 3,82. Later, during the growing season it ranged from 2,78 to 2,88.

With rise of water temperature during the growing season, the feeding activity of fish increases, the rate of nutrients utili-
zation from food is also increased, thus stimulating flexible metabolism. It is known that fish, that exists in the low temperature
environment, significantly slows down its metabolism and moving reactions, it also reduces the oxygen consumption. To main-
tain the life process during this period relatively low, the fish does not need a lot of energy. Minimum energy needs are satisfied
by glycolysis, which enables them to more economical use of energy substances, accumulated during the growing season, and
use it in unfavourable conditions (e.g. long winter stay).

Analysing the morphometric parameters of carp spleen, we found its increase during the growing season, proved by the
calculation of the body index. Thus, analyzing the dynamics of changes in the parameters of blood-forming organs in one year
old scaly carps during the growing season, we found that the steady increase of absolute mass, linear dimensions and volumes
of the kidneys, liver and spleen, is the evidence of blood depositing due to water temperature decrease at the growing season
end. Similar patterns relative to other physical parameters (density, index) were not observed. The indexes of liver, kidney and
spleen decreased or tended to decrease , indicating the development of adaptive mechanisms in the fish body.

Key words: homeostasis, spleen, morphological parameters, vegetation period, blood-forming organs, scaly carp.

Chemical composition of broiler chickens meat and liver with Protoryzyn enzyme

H. Tashlytska

The importance of studying the chemical composition of meat products as one of the human nutrition priorities is proved
by numerous theoretical studies and syntheses of both national and foreign scientists, including the works by S. Merzlov, L.
Ibatullin, I. Egorov, P. Shmakov, R. Temirayev, but with the advent of new feed additives it is necessary to study their impact
on the quality of poultry meat.

The purpose of the work was to study the effect of Protoryzyn enzyme on the chemical composition of white and red meat
with experimental birds.

The object of the research is chicken broilers of Cobb-500 cross.

Research Methodology. The experiment was conducted at the researching farm of Vinnytsya National Agrarian University.
Subject chickens were kept in cages in compliance with the zoo hygienic requirements. The duration of the experiment was 42 days.

To study 200 chickens selected, of which on the principle of analogues there were formed 4 groups 50 heads each.

The birds were fed twice a day with mixed fodder (base diet) supplemented with enzyme in experimental diet groups.

At the end of the experiment there was conducted teh controlling slaughtering of broiler chickens, four heads with each
group. Statistical analysis was performed on a PC using the method suggested by M. O. Plohinskiy.

The contents of moisture, protein, fat, ash and BER in meat were determined by standard methods.

Feeding with the enzyme does not significantly affect the dry matter content in the white meat of experimental poultry.

There has been found that the protein level was the lowest in the ond experimental group (2.1% less than control
analogues). However, the birds of the 31d and 4th experimental groups had protein content by 1.8% and 2% (P<0.05),
respectively, greater than in chickens of group 1.

The amount of fat in muscle tissue increased in broilers of the 3'4 group by 0.6% (P<0.01) and poultry of the 4th group —
by 0.4% if compared with the control group.

The index of ash content in the 1st control and 2nd experimental groups was at the same level, while its level in the 3rd and
4th experimental groups decreased to the control level by 0.8% (P<0.05) and by 0.6% (P<0.001), respectively.

The content of nitrogen-free extractive substances in chickens of the ond group was higher than with the control analogues
by 2%, while in the 31d gang 4th groups this indicator decreased by 1.4% and 2%, but significant difference between the control
and experimental groups were not found.

There have been observed no significant differences in broiler experimental groups if compared with the control on the
content of dry matter in the leg muscles.
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The level of protein deposition by feeding with the smallest dose of the enzyme (2nd group) was lower than the control
analogues by 3.5% (P<0.05), while in the 4th experimental group this indicator exceeded that of group 1 by 0,4%.

The results of the studies proved an increase in the fat content of red meat in the second group by 1.8% (P<0.05), in the
third group — by 1.6% (P<0.05) and in the fourthgroup — by 1.7% if compared with the first control group.

The level of ash in the leg muscle of the 15¢ control and 4th experimental group remained at the same level, while with the
birds of the 219 and 31d groups it was higher than in control analogues by 0.4% and by 0.9 % (P<0.01), respectively.

The content of nitrogen-free extractive substances in the meat of the ond group increased by 1.2%, while with the birds of
the 3™ and 4th groups it was lower by 2.7% (P<0.01) and by 2.5% (P<0.05) than in the 15! group.

By feeding wtih enzyme in chickens of the 2nd’ 31d ang 4th experimental groups there increased the dry matter content in
the liver by 0.7% (P<0.05), by 0.6% (P<0.05) and by 1% (P<0.01), respectively, if compared with the control group.

Birds which consumed an average dose of the new feed factor showed the increase of protein content by 2.2% (P<0.01) if
compared with the first group. In chickens of the second and fourth experimental groups this indicator also increased by 0.5%
and by 1.3%.

The fat content in the liver of broilers in the 15t control and the experimental group was almost at the same level, but
with chickens of the 374 and 4th groups it was significantly higher than the benchmark by 1% (P<0.05) and by 1,7% ( P<0.01).

The level of ash in the liver declined in the 21d experimental group by 0.6% (P<0.01) and in the ard group — by 0.5% of
the contents of this indicator in the control group.

The intake of average and the highest dose of additive nitrogen-free extractive substances content in the liver of chickens
decreased by 1.9% (P<0.01) and by 1.6% (P<0.01) if compared with the control group.

Introduction of enzyme in the diets of the 31d and 4t experimental groups promotes increasing of protein and fat in white
and red meat.

The use of average and highest dose in the liver increased the content of dry matter, protein and fat, but the level of
nitrogen-free extractive decreased.

Key words: broiler chickens, enzyme preparation, chemical composition, white meat, red meat, liver.

2nd

The study of the probiotics and prebiotics usage effectiveness on microbiological and immunological quail indexes

D. Malyar, Y. Melnichenko, J. Solomonyuk, V. Bityutskyy

The research results on the development and biological properties study of probiotics different representative, which are
the main blocks of a biological product Laktokas, developed at the Institute microbiology and virology named after Zabolotny
NAS of Ukraine were identified in the article.

The resource Biotechnology obtains fruktan of different molecular weight pectin and ksyloolihosugar using membrane
technology and environmentally friendly biocatalysts directional action. The purpose of these studies was to investigate the
influence of Lakota’s probiotic, prebiotic composition and complex in microbiological and immunological parameters, the per-
formance of poultry products.

Under drug absorption activity influence of macrophages was investigated the following results: 2 hr. — 54,0 + 3,1%; 3 oz.
- 48,5 +2,5;4 0z. — 66,0 £ 2,6 (P <0,001), in amounted control of 47,0 = 2,9%. At the same time the difference between the
performances of phagocytes phagocytic index was not reliable. The functional activity results of phagocytic cell where is mac-
rophage system, was assessed by bactericidal oxygen dependence: NST — Steam.: 2hr. — 50,0 £ 2,4%; 3 oz. — 56,9 + 3,5 * (P
<0,05), 4 0z. — 53,7 £2,5, in control — 44,5 +4,2%., And NBT-spont.: 2hr. — 31,7 + 1,1%; 3 oz. — 41,0 £ 1,9 (P <0,001), group
4.-36,5+22 (P<0,01), in control — 29,2 + 1,6%.

It is found out that drug Lactobacillus casei IMB — 7280 can increase the activity of macrophages in absorption, which is
an important factor in increasing the quail body's defenses.

The analysis of the intestinal microbiota studies figure out the following result that in 1 ml of flushing quail hollow intes-
tine revealed a significant increase in the total number of bifidobacteria in the experimental group who drank probiotic and
prebiotic composition is added and set to 0,35 logl0 CFU / g (p <0.01) (2 o0z.) at 0,17 log10 CFU / g (p < 0.05) (3 oz.) for 0,75
logl0 CFU / g (p < 0.001) (group 4). In all groups there was probable growth of bifidobacteria, but the group, which drank
probiotic in combination with prebiotic composition this effect, was noticeable.

Analyzing the number of bifidobacteria colonies in the intestinal content of 1 g, was found a significant increase in the
number of colonies of bifidobacteria in the experimental group who drank added probiotics and prebiotics and their complex on
0,29 1ogl0 CFU / g (p < 0.05) (2 oz.) to 0,21 log10 CFU / g (P> 0.05) (3 oz.) for 1,09 log1l0 CFU / g (p < 0.001) (4 oz.) and
tended to increase this figure in the group, which added a pro- and prebiotics.

The researches of Lactobacillus colonies set up that in 1 ml of flushing quail hollow intestine revealed a significant in-
crease in the total number of bifidobacteria in the experimental group who drank probiotic and prebiotic composition added
to 0,59 logl0 CFU / g (p <0.01) (2 oz.) at 0,29 log10 CFU / g (p < 0.05) (3 oz.) for 0,79 log10 CFU / g (p < 0.001) (4 oz.),
in all groups there was probable increase in the number of lactobacilli colonies, but in group 3, which drank probiotic in
combination with prebiotics rates were the highest indexes. Studies of Lactobacillus colonies in 1 g of intestinal contents
revealed a significant increase in the number of lactobacteria colonies in the experimental group who drank probiotic added
prebiotics and their complex on 0,46 logl0 CFU / g (p < 0.01) (2 0z.) at 0,12 log10 CFU / g (P> 0.05) ( 3 oz.) for 0,62 log10
CFU /g (p <0.001) (4 oz.).

It is investigated that the use in poultry rations’ feed additives of pro - and prebiotic properties significantly sta-
bilize the quantitative and qualitative composition of intestinal microflora, adjust its biological properties and persis-
tent capability.

Key words: probiotics, prebiotics, immune-building activity, lactobacilli, bifidobacteria, quail.
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Protecto-active probiotic and Maceraza enzyme efficiency in feeding of growing pigs

A. Chernyavsky , S. Babenko, M. Slomchynsky

The influence of Protecto-active probiotic and Maceraza enzyme preparation on productive performance, digestibility and
economic efficiency in the use of feed additives in feeding of young pigs is studied. It is established that the usage of the given
probiotic complex with Maceraza helps to improve productivity and digestibility of nutrients and also provides high economic
efficiency.

In the final month of the experiment the animals of 3rd, 4th and 5th research groups (that were added the dry probiotic in
complex with Maceraza enzyme) exceeded pigs to control group, respectively, in live-weight in 11,9, 10,4, and 9,1 %, or 12,7,
11,1 and 9,7 kg. Experimental animals in group 2, which were added in the diet Protecto-active without Maceraza exceeded
control of body weight in 5,1 %, or in 5,4 kg. During the main period of experiment to produce 1 kg of alive weight increase
was used in the average by animals 3,44-3,91 feed units.

Pigs from the 2nd experiment group, which were fed on dry fodder mixture and Protecto-active within 120 days, feed con-
sumption per unit of output was 3,69 feed units, that is 5,6 % less than in the control group. Animals of the 3rd, 4th and 5th
research groups, that were added to feed on Protecto-active from the first days of experiment for 120 days, and Maceraza —
properly, from 61, 31 and the 1st for 120; 150 and 180 days of the main period of experience, the feed needs, respectively, were
3,44; 3,50, and 3,54 feed units, it's higher than 12,0; 10,5 and 9,5 % less than control one.

The analysis of the balance experiment has shown that feeding of young pigs on Protecto-active in the complex with Maceraza
enzyme preparation contributes to increasing the digestibility of nutrients. Animal research groups had higher rates of digestibility of
organic matter: the 2nd group 0.8 %; 3 - 2,1 % (P<0.05); 4 - 1,1 % (P<0,05) and 5 - 1,1 % relative to control. The highest level of di-
gestibility of organic matter, namely 85,1 % (P<0.05) was in young pigs from the 3rd research group, which were started to feed on
Maceraza since the 61st day of experiment. Crude protein digestibility was higher in the 2™ group of animals - 1,7 %, 3rd - 3,3 %
(P<0.05), 4th of 2,2 % (P<0,05) and 5th - 2,1 % accordingly. The significant difference in the digestibility of crude fat in animals of 1,
2,3 and 5 groups are not observed. Digestibility of crude cellulose in young pigs of 2, 3, 4 and 5 research groups increased respectively
by 3.2 % 7.2 % (P<0.05), 5,1 % (P<0.05) and 4.5 % in comparison with control.

As a result of inspection in production it was found that supplementation of Protecto-active in a complex with Maceraza
during the whole period in the diet of young pigs allowed to increase the gross increase of live weight of animals in comparison
with the control of 646 kg for the same level of their feeding. Growth of young pigs, which were fed on Protecto-active along
with Maceraza dominated by average 24-hour period growth of control analogues in 53.9 g per head daily.

An additional growth of 1 pig for 120 days feeding on fodder additives composes 6.46 kg. Cost of additional growth is
108,15 gryvnas. Economic effect on 1 gryvna additionally invested money comprises 1,57 gryvnas. The introduction to the diet
of experiment young pigs Protecto-active in a complex with Maceraza contributed to 39,23 gryvnas of net profit per a pig dur-
ing the growing period.

The introduction to the diet of pigs Protecto-active at a dose of 1.5 g per 10 kg of live weight and Maceraza — 0.5 kg per 1
ton of dry forage mix contributed greatly to the improvement of pork production profitability from 38.2 to 39.4 %.

Key words: Protecto-active probiotic, forage mix, Maceraza enzyme, young pigs, digestibility, diet, profitability.

Determination of representatives of Salmonella spp. by real-time PCR

R. Oblap

The diffusion of food origin diseases, caused by microorganisms, has become one of the most urgent human health problems
facing the world. Every third inhabitant of industrialised countries suffers from food diseases. That’s why solving problems concerning
the safety of food products and the assurance of their quality has been the primary task for the modern society.

Salmonellosis is one of the widespread human and agricultural animal enteric infections. Main sources and transfer factors
of disease agent are caused by contaminated food products, raw material, water. Salmonella spp. bacteria causes salmonellosis.

Modern diagnostic of salmonellosis is based on bacteriological, serological and molecular-genetic methods of analysis.
The traditional salmonella detection methods are quite laborious and require much time. During the last years new PCR ex-
press-methods of diagnostic have been widely implemented in laboratories. Recent designs in PCR-technology, for example
Real-Time PCR, allow to speed up the time of analysis, reducing its cost price and laborious tasks and assuring qualitative and
quantitative pathogen detection in food products, raw material and feed.

The aim of study was making a design and approbation of domestic diagnosticum on the basis of Real-Time PCR for de-
tection Salmonella spp. and its identification in food products and plant and animal raw material.

Material sources for bacterial DNA extraction were presented by strains of Salmonella, Listeria, Shigella and Escherichia
genus, and food products where Salmonella spp. presence was confirmed. We used TagMan technology of Real-Time PCR
because of its high sensitivity, specificity and velocity of performing during test-system designing.

The designed system is multiplex, it allows running two individual reactions in one tube. One reaction detects genus-
specific fragment of gene invA, which allows to detect Salmonella spp. representatives, the second reaction — detects the
fragment of bacterial 16S rRNA as endogenous control of PCR running.

The assessing actions aiming at increasing of test-system effectiveness (specificity, sensitivity, limitation of detection, re-
peatability and reproducibility results of analysis) were performed according to the requirements for PCR test-systems design in
comparison with the control samples. The optimization of amplification conditions was performed at the temperature of primers
annealing, MgCl, concentration, concentration and correlation of primers and probes.

The experimental detection of specificity was performed by testing of S. enteritidis, S. typhimurium, S. infantis, S. agona,
S. blegdam, S. dublin, E. coli, L. monocytogenes, L. innocua, L. ivanovii, S. sonnei, S. flexneri, S. Boydii DNAs. No cross-
reactions were detected.

The sensitivity limitation of the designed test-system was detected by preparation of dilution series of bacterial DNA (from
0,0001 to 100 ng of genomic DNA). The limitation of sensitivity for invA gene was 0,01 ng, for 16S rRNA gene - 0,001 ng.
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The designed diagnosticum was adapted for equipment of the most famous producers (BioRad, Applied Biosystems, Cor-
bett Research, Cunron, JHK-Texnonorus) which are implemented in diagnostic laboratories within Ukraine.

Thus, functional amplification conditions were designed and proposed for applying this diagnostic test-system on Real-
Time PCR basis, which allows to identify Salmonella spp. representatives in food raw material and food products.

Key words: Salmonella spp., Real-time PCR, food and food raw materials, the sensitivity limitation, the optimization of
amplification conditions.

Innovations for solving ecological and economical problems in organic wastes utilization

V. Kharchyshyn, O. Melnychenko, P. Vered, M. Zlochevkiy

Mankind will sink in their own waste, if we do not shift to sustainable development. This prediction regarding the devel-
opment of society at this stage was made by the Roman club (Club of Rome's Project) back in 1972.

The prediction was accurate, as one the global environmental problem of modern society is to protect the environment
from agricultural wastes, plant materials, household and industrial organic wastes.

Vermicultura cultivation has always been an urgent issue due to the possibility of its applying as a source of protein to sat-
isfy the needs of poultry and cattle farming.

The problems of wastes utilization with traditional methods are rather topical nowadays and vermicultura cultivation is one
of the ways of solving this problem.

The paper deals with innovational methods of organic wastes utilization in modern agriculture.

The conducting of agricultural manufacture, when organic wastes of one production cycle are the materials for other pro-
duction is bioconversion complex. Nowadays leading countries of the world, especially Germany, are engaged in this prospec-
tive direction of agriculture development.

The research prove that natural zeolites in vermicultura biotechnology can be used to optimize the parameters of nutritional
medium. Agricultural production is the source of animal wastes and manure which should be recycled. In fact, exploitation of
stock-raising farms and their complexes cause many problems — ecological, economic, social and so on.

They are caused by a significant concentration of animals in the limited space and by imbalance between animals and lands
area, accompanied by accumulation of animals wastes, waste waters and other organic wastes per land area unit.

It has been found out that zeolite of Sokyrnytske mine of Zakarpattya region and ceolite containing basalt mine of “Poly-
tske II” Rivne region are the minerals influencing the realization of genetic potential of Eisenia foetida on the one side and are
also the means of reducing Cd and Pb content in vermiculture biomass.

Introducing 4,5% of zeolitecontent basalt tuff of “Polytske II"’ mine to the substrate of red California worms anables us to
reduce the content of Cd in the vermiculture by 28,6% and Pb by 33,3%.

Having considered the nutritional value and the quality of biomass, obtained under utilization of organic wastes of agricul-
ture with applying natural zeolites we conciderstuding the efficiency of feeding it to poultry a perspective way of research.

Organic wastes contain plenty of pathogenic microorganisms, eggs and larvae of helminthes, weed seeds, heavy metal salts
and other xenobiotics. Having got into soil and water reservoirs, the liquid dung causes contamination of waters, biological
infection of soil with pathogenic microorganisms, thus causing mass poisonings of water organisms. In that case the content of
ammonia in water sharply increases and the amount of oxygen diminishes. Wastes components like methane, carbon dioxide,
ammonia and hydrogen sulfide contaminate the air. Methane, which by 22-30 times exceeds the carbon dioxide influence, hav-
ing got into the atmosphere, destructs the ozone layer and causes the global changes of climate.

According to the International Convention, each of 55 countries was given a certain methane quota, which can get into the
environment. Methane extra emission results in paying penalties, and in case a country decreases the methane emission into the
atmosphere, it has the right to sell the certain part of its quota in the world market.

To remove these negative phenomena a special technological processing of manure biomass is required.

Key words: bioconversion of organic wastes, vermikultura, zeolite of domestic deposits, ecologically clean products.

Dynamics of the carbohydrate and acid milk hydrolyze at different degrees of lactose hydrolysis

E. Kalinina

Though lactose is important, there are cases when its presence in the food is undesirable.

The term “lactose intolerance” is determined by the insufficient lactose digestion in the small intestine. It is associated with
the insufficiency or absence of the -galactosidase enzyme in the human digestive tract, that limits the use of milk and, conse-
quently, receiving of biologically valuable nutrients by a body.

By the expert judgment the level of the lactose intolerance in the different regions is various: for the people of the Extreme
North and mountainous regions of the South — 88 %, in the South region this rate reaches 54 %, in the Central one — 40 %.
Hereby, at least near 10 % of the population should limit themselves in the usage of the dairy products.

At the present time the production of the lactose-free or low lactose dairy products develops actively abroad. An enzymic
hydrolysis of the lactose with the help of the B-galactosidase finds wider application in the diary industry, because of its physi-
cochemical properties, besides, this supplies people with diary products, almost without milk sugar.

At the world market the enzymatic agents most frequently are made out of the microorganism cultures — mold fungi, bacte-
ria, yeast cultures. The microorganisms give more of the biomass, out of which it is easier and more economical to extract this
enzymic than out of the plants and animals tissues.

Today a lactase is presented at the world market by such countries as Denmark, Holland, Japan, USA and Russia.

In Finland, USA, Canada and Asian countries milk with a hydrolized lactose is sold with considerable quantities. For the
people, who suffer from the lactose intolerance, the company Valio offers the following range of products: milk, cream, cottage
cheese, curds, curd mousses, bio yoghurts, fresh cheese.

117



TexHOAOTIS BUPOOHHUIITBA 1 TepepoOKH IpoAykuil TBapunHMIrTea, 2013. Bumyck 10 (105)

Russia and Ukraine practically don't have a market of the low lactose products except infant formulas.

Thereby, during the last time in Ukraine there were advances to create diary products, where lactose is hydrolyzed com-
pletely or partially with -galactosidase preparations.

We set a task — to develop a technology of hydrolyzed condensed milk with sugar, which is reasonable and actual for to-
day. For the solution of this task it was necessary to made researches of the enzymic hydrolysis of the milk lactose.

We made researches to determine the quantitative composition of the glucose and galactose monosaccharides under differ-
ent levels of the milk lactose hydrolysis, where was observed the increasing of the quantitative composition of monosaccha-
rides, herewith the lactose quantity decreasing.

Based on the assessment of the organoleptic properties and physicochemical parameters (of the titratabic and actual acidi-
ty) it was established, that the enzymatic hydrolysis of the lactose at the level of 70-75 %, at the temperatures 4—6 °C and 43—
45 °C, provides good taste of milk and does not influence the acidity of milk specifically. At this stage of work it is shown a
reasonability and manufacturing capability of the B-galactosidase enzyme use (preparation GODO-YNL2, of yeast origin, with
5000 NLE/cm3)

In the further work it is offered to use the enzymic hydrolysis of the milk lactose, that make possible to reduce the quantity
of the beet sugar in the manufacturing of preserved milk products with sugar.

Aforesaid is one among the prerequisites for the making of the enzymic hydrolysis of lactose in manufacturing of pre-
served condensed milk products with sugar.

Key words: hydrolyzed milk, lactose, glucose, galactose, the titratabic and actual acidity, lactose hydrolysis level, p-
galactosidase, enzyme GODO-YNL2.

Selection of starter cultures with yogurt as a new fermented milk drink

S. Merzlov, O. Snizhko

Cultured milk products take one of the leading places in the food hygiene of a modern human being, with yogurt being es-
pecially famous.

Yogurt can be made from milk of any fat content but in order to be called “light” or “fat-free,” yogurt is to have relevant
fat content.

If powered milk products containing probiotic bacteria are to be supplied for developing countries the potential benefits of
controlling intestinal infections and improving nutrient (primarily lactose) utilization should be considered. To achieve this, one
may require providing for more than one strain and/or species of probiotic bacteria in the product.

One strain of one species should not necessarily be expected to provide for more than on benefit. The culture(s) should be
selected on the basis of their ability to provide the desired result. It also must be stable during drying and storage in the milk
powder. This might be accomplished using the existing cultures or this may involve the need to isolate and develop new strains.
The biggest challenge will ensure stability during storage of the dried product.

The increase of yogurt consumption in the Ukrainian market of cultured milk foods is the highest among dairy products.

Among the wide variety of yoghurts those with synthetic or unnatural ingredients are dominating. Artificial fillers, stabi-
lizers, thickeners, etc. reduce the value of natural products.

In the dairy industry, we have known for many years that there was variation among strains and species of starter
culture bacteria with regard to their ability to produce the desired changes in the milk being fermented. Thus, it should
not be surprising that there would be variation among strains and species of probiotic microorganisms with regard to
their ability to produce inhibitory action toward pathogenic microorganisms. Furthermore, we should not expect one
strain or species of probiotic microorganisms to provide all of the potential benefits that might be possible from con-
sumption of these organisms.

It is important to create yogurt that would have high consumer properties through the use of only natural ingredients. The
analysis of recent studies has shown that this goal can be achieved by proper selection of cultures of lactic acid bacteria which
are part of the leaven. It would be reasonable to use bee products as natural ingredients.

The published works mention that there are termed yogurts, frozen, in desserts, etc. And the basis for these can be not only
cow's milk, but also buffalo’s, camel’s milk and soy.

Bee products as carbohydrate-vitamin filler were used for the dairy product "Medoc", butter, curd cheese desserts, yogurt.

In our study we are working on selecting a combined leaven for a new dairy drink — yoghurt with bee products.

In conclusion, we have soured normalized fat milk using several types of bacterial leaven cultures. Namely: Lactococcus
Lactis subsp. lactis (Lac. lactis), Streptococcus thermophilus (Str. thermophilus), Lactobacterium delbrueckii subspecies bul-
garicum (Lbm. bulgaricum), Lactobacterium acidophilum (Lbm. acidophilum) and their combinations.

Bee products were added to properly-prepared milk-based products on the technological stage in accordance with the spec-
ification. As a result lactic acid clusters were obtained, which was assessed by the increase of acidity and organoleptic charac-
teristics.

The data obtained enabled us to determine the possible coexistence of several strains in one starter and the impact of this of
symbiosis on the quality of fermented milk product.

In our opinion, it would be advisable to build the leaven so it could include three strains of microorganisms, in particular
Str .thermophilus, Lbm. acidophilum, Lbm. bulgaricum, because they had the best organoleptic characteristics.

The studies have shown that milk drinks with added bee products have the best organoleptic characteristics with titrated
acidity in the range from 90 to 100 ° T.

The dynamics of acidity increase in yogurts with addded honey, beeswax, pollen and royal jelly within a certain souring
period using different leavens has shown that samples with three-strain leaven have the most uniformly increasing acidity.

Str. thermophilus is a relevant dairy starter microorganism used for the manufacture of fermented milks and cheese. These
species belong to the genus Streptococcus, a taxonomical unit which includes pathogenic and oral streptococci.

118



TexHOAOTI BUPOOHHUIITBA 1 TepepoOKH IpOAykLil TBapuaHMIITBa, 2013. Bumyck 10 (105)

Since Str. thermophilus is an exception in this genus, for its relevant role as industrial and food organism. The taxonomy of
Str. thermophilus has been quite controversial, it has been considered a subspecies of Str. thermophilus and more recently this
species has been revived on the basis of molecular taxonomy.

Str. thermophilus is widely used as starter cultures for cheese and fermented milk. The biology of this microorganism is
well known and three different genome sequences are available.

Str. thermophilus is consumed in large quantities in cheese and fermented milks by people of all ages, ethnic groups and
various health state with no apparent health deterioration. These species have generally been considered to be non-pathogenic,
with no safety concerns observed.

Although there are few reports on the antibiotic resistance/susceptibility in S. thermophilus, the acquired resistance genes
have been detected in these species. Thus, genetic determinants for tetracycline tet(S) and erythromycin erm(B) resistance were
detected in dairy strains of Str. thermophilus.

Further studies of bacterial cultures for a new dairy drink made it possible to establish that the recommended ratio of com-
bined starter cultures Str. Thermophilus + Lbm .acidophilum + Lbm. Bulgaricum is as follows: 1:1:1.

Key words: dairy starter cultures, Str. thermophilus, Lbm. acidophilum, Lbm. bulgaricum, yogurt, honey, pollen, royal jel-
ly, organoleptic, acidity.

Effect of the protease on the survival force of the bees colonies and accumulation of indigestible remnants of feed
for winter by bees

V. Nedashkivskiy

The effect of acid protease on the preserve of the strength of bee colonies and the accumulation of indigestible remnants of
feed by bees during the winter period. It was found that with the consumption of carbohydrate feed containing 0,02 % acid pro-
tease by bees, the bees death in winter for average colonies in the experimental group was 1,6 %. At the same time, in the con-
trol group, the figure was within 18,1 %. Thus, in the research group of the bees in the winter period on average the loss was
6,54 % less bees per colony in comparison with the control group. The bees death in the colonies on the control group ranged
from 5,9 to 46,7 %. In the experimental group, the figure on average per colony during the winter period in the experimental
group was 88,4 % and 81,9 % and 81,9 % in the control group. When bees forage contains acidic protease the amount of indi-
gestible remnants of feed in the winter period was lower by 7,9 %.

Apiculture products have been widely used by people due to its highly nutritional and medicinal properties, the de-
mand increases every year. Adequate production of these products is possible by keeping strong colonies and providing
highly valuable and highly skilled care. The important factor here is the adequate feeding of bees, which depends on the
power of melliferous base. It is known that insufficient provision of food for bees reduces the intensity of their develop-
ment and production.

The experience has shown that Ukrainian honey bees base does not always meet the needs in the feed. This phenomenon is
observed in early spring and in autumn. In order to provide sufficient food for bees, particularly protein, a number of substitutes
is used including bakers yeast, sweetened condensed milk, soy milk, soy flour and others. These substitutes refer to partial feed
ingredients for bees, because in the bees organisms only some part of the available nutrients is digested.

It has been established that the availability of nutrients of the feed depends on the enzymes activity of the digestive system.
In view of this, we offered the usage of the enzymes, including the acid protease in the feeding bees to improve nutrients ab-
sorption which are partial substitutes of the protein feeds.

Taking into account that the usage of this enzyme in the feeding bees is for the first time there is a need to study the impact
of it on the winter resistance of bees.

The aim of the study was to examine the effect of the acid protease on the bee survival and the accumulation in their body
of indigestible remnants of feed during the winter period.

The study was performed on the colonies of the Ukrainian bees of the steppe breed. Terms of care and maintenance for the
colonies were the same. The bees during the winter were in the placement which was adapted to the winter conditions. Feed
stocks for the winter, especially carbohydrate and protein feed, were set up on August 15.

Acidic protease was injected in the honey that was dissolved in the boiling water and cooled to 40° C by water. In the feed
of the bees in the experimental group acid protease was injected at a rate of 0,02 % of the weight of the mixture, then the mix-
ture was given to the bees at a rate of 1 liter per day for a bees colony. The control bees were fed with a mixture of dissolved
honey without acid protease. The feeding of bees was carried till each bee nest accumulates 2,8-3 kg of feed. Feeding of bee
colonies was performed in the control and in the experimental groups.

The preservation of the bees forces was learned due to the difference between the number of bees streets before the hiber-
nation and after its completion.

The accumulation of indigestible remnants of feed by bees was checked by weighing the contents of these reminants of
feed in the bees colon before the hibernation and after its completion.

The bees were selected by 100 individuals from each colony by the conventional method.

Key words: colonies, acid protease, survival, indigestible remnants of feed.

Conservation of adsorbed iodine on different carriers during monthly storage

A. Vovkogon, S. Merzlov

High productivity of agricultural animals and poultry, quality and their competitiveness of products and prophylaxis of dif-
ferent diseases are based on feeding.

Unbalanced diets of biologically active substances including iodine don’t guarantee essential birds’ productivity and re-
sistance.
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ITodine is constantly present in animal and plant tissues in the quantity from thousand to million parts of percent. The main
quantity of iodine is concentrated in the thyroid gland in the content of tyroxine and triiodtiranine hormones. Iodine takes part
in the regulation of oxidation processes, regulates warmth production, increases activity of ferments, takes part in the synthesis
of protein in the cells and breath ferments, stimulates erythropoesis, leucopoesis, trothic and immune processes, secretion func-
tion of digestion gland. lodine deficiency in the fodders leads to enlarge of gland connecting tissue which results in it’s dys-
function. Agricultural poultry is very susceptible to the iodine deficiency in the fodders. All disorders of metabolism due to
iodine deficiency leads to decrease in productivity and resistance of the organism.

Rations with balanced iodine for agricultural animals and poultry is made by the way of using premixes, in the content of
which the element occurs as potassium iodine, potassium iodine oxide and sodium iodine.

ITodine, used in the practice of feed production and husbandry, as a rule is unstabilized, that is why it has ability to elimi-
nate into the environment very fast.

In the conditions of the department laboratory of technology and processing of animal products and fodders production of
BilaTserkva National Agrarian University, the iodine feed additives were designed with adsorbent on modified saponite
(CMS50-CM100) and biomass of hydrolyzed yeast (5150-5/1100).

Before using new feed additives some model and laboratory experiments were conducted for defining stability during its
storage.

Additives containing iodine were storing in the closed container which doesn’t let direct solar light, at temperature 18-22
degrees Centigrade. Periodically after 15 and 30 days after production and packing, the samples were taken and investigation
was conducted to identify iodine mass.

In feed additives (CM50) with the initial iodine content of 50 mg/g of modified saponite conservation of the element after
30 days of storage was on the level of 100%. The same results of investigation were obtained with feed additives in which the
initial iodine content was 80 mg/g. There were no changes stated in the concentration of iodine in the additives CM100 after 30
days of storage.

Thus, it was experimentally proved that iodine, adsorbed on modified saponite after 30 days of storage doesn’t eliminate
into the environment.

In the additives (bJ]50) where base concentration on iodine in the beginning of production was 50 mg/g, after 30 days of
storage changes of the element content were not noticed. There were no differences in the concentration of iodine in the feed
additives with the initial content of the element 80 mg/g. It was experimentally proved that in the additives with the content of
iodine 100mg/g elimination of the element occurs. Concentration on the 30" day of storage decreased by 0,9%. This may be
explained that 100 mg/g is a large doze for biomass of hydrolysis yeasts. That is the part of iodine doesn’t adsorb on the surface
of the carrier.

Key words: iodine, 1 % starch solution, hydrochloric acid solution, modified saponite, biomass of hydrolysis yeasts.

Vertical distribution of radionuclides in soil profile honey land

S. Razanov

Technological activities of the population has led to an intense accumulation in the environment of hazardous substances,
which created some problems in agricultural production, in particular Chernobyl accident led to falling into the environment
nearly 50 million Ci of various types of radionuclides. The result is that in Ukraine found contaminated with 3.5 million hec-
tares of agricultural land. Of particular danger is contamination of soil for agricultural purposes. The soil is the movement of
radionuclides in its different layers, depending on the type of soil, the acidity of the soil solution composition of exchange cati-
ons, organic matter content and mineral composition of soil type and presence of metabolic forms. Getting into the soil radio-
nuclides absorbed it, which further leads to their inclusion in the circulation of and accumulation in plants and its products,
significantly reducing the quality and safety of the latter. At the same time it should be noted and increasing demands for quali-
ty and safety of these products, which largely depends on the quality of nectar and pollen. Soil sampling was performed by the
envelope by generally accepted methods.

Analysis of penetration of cesium-137 in the vertical soil profile of agricultural land shows that the largest amount of it (to
93.2%) in 30-cm soil layer.

In soils honey meadows, forests, shelterbelts - from 90.3 to 95.6 % of cesium-137 was located at 10 cm depth. Another pat-
tern was observed in soils honey park. In particular, the 10- cm soil layer honey park was located up to 70 % of cesium-137.
However, it should be noted that the maximum depth of penetration of the radionuclide in the soil profile was observed in agri-
cultural soils of honey , which reached 50 cm, compared with areas of grassland , forest belts and parks penetration depth of
137Cs in the soil profile was higher , respectively, 25.0 % , 50.0 %, 50.0 % and 25.0 %.

Moving radionuclides and their concentration in a layer of soil will determine the intensity of the accumulation of these
substances in plants that have some impact on the quality of their products. Nectar and pollen plants as raw material for produc-
tion of beekeeping, the demand for that from year to year. At the same time it should be noted and increasing demands for qual-
ity and safety of these products, which largely depends on the intensity of soil contamination. Monitoring the movement of
radionuclides in soils territories honey land is an important measure to predict the intensity of crop contamination of raw mate-
rials and products of its processing. The study was conducted in terms of the central steppes of Ukraine in the village Tivriv
Vinnytsia region. The object of the study were agricultural soils honey, honey plants of forests, meadows, parks and belts. The
subject of the research was to study the distribution of specific activity of cesium-137 and strontium-90 in the vertical soil pro-
file honey uhid. Analiz penetration of cesium-137 in the vertical soil profile of agricultural land shows that the largest amount
of it (to 93,2 %) in 30 -cm layer of soil. In soils honey meadows, forests, shelterbelts - from 90,3 to 95,6 % of cesium-137 was
located at 10 cm depth. The 10 -cm soil layer honey park was located up to 70 % of cesium-137. The deepest penetration of the
radionuclide in the soil profile was observed in agricultural soils of honey, which reached 50 cm, compared with areas of grass-
land, forest belts and parks penetration depth of 37Cs in the soil profile was higher, respectively, 25,0, 50,0, 50,0 and 25,0 %. In
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soils of agricultural lands honey 82,6 % strontium-90 at a depth of 30 cm in the soil honey meadows, forests and shelterbelts
from 90,1 to 94,3 % was in the 10-cm layer, soil honey park - in 10-cm depth to 65,3 %. Compared with areas of grassland,
forest belts, parks penetration depth of strontium-90 in the soil profile was greater, respectively, 20,0, 50,0, 50,0, 20,0 %. The
deepest penetration of strontium-90 in the soil profile was also observed in the agricultural honey. The depth of penetration of
strontium-90 is larger than the cesium-137 in the territories of agricultural honey 20%, bows — 25% forests and woodland belts
—33% and the park — 25% compared to cesium-137.

Key words: soil, cesium-137, strontium-90, agriculture honey meadows, soil profile, meadows lawns, forest meadows,
plants meadows, parks meadows.

Effect of organic-mineral fertilizers specific activity of Cesium-137 and Strontium-90 in pollen

G. Gutsol

At present, characterized by increasing human pressure on the environment, particularly the urgency is the production of
safe food raw materials.

Recently, a group of dangerous pollutants generated by human activities, supplemented radioactive substances, including
cesium- 137 and strontium -90 from the high migration in the chain soil-plant-food raw materials are the most dangerous. Re-
ceipt of these substances into the human body causes a number of disorders and, consequently, increased disease population.
Currently established a definite relationship between the level of contamination of food raw materials and radionuclides as
health.

Nowadays protein products is widely used as a highly therapeutic materials, demand for which from year to year. At the
same time, and increased requirements for its quality. However, in areas of local technological burden, particularly in areas
affected by the Chernobyl nuclear disaster of cesium- 137 and strontium -90 in protein production may exceed permissible lev-
els. Ago, there is a need to explore and develop measures to improve the quality and safety of these products.

The aim of the study was to examine the specific activity of cesium- 137 and strontium -90 in pollen and rate of accumula-
tion in the raw feed corn for organic fertilizers .

The study was conducted under conditions of forest and woodlands of central Ukraine.

To study the effect of organic fertilizers on the specific activity of cesium-137 and strontium -90 ratio and their accumula-
tion in pollen were involved in 8 plots for growing corn.

Tillage and care of crops were the same. Differences were types of organic fertilizers and methods of making them.

Collecting pollen and prepare it for analysis was carried out by the conventional scheme.

Specific activity of cesium- 137 and strontium-90 in pollen measured in the test center of Vinnitsa branch of the State Insti-
tution "Institute of Soil Fertility Ukraine".

Cesium-137 was determined to gamma spectrometer, and strontium-90 - chemical method (oxalate).

The obtained results showed some influence organic fertilizers on the specific activity of cesium-137 and strontium-90 in
pollen.

Thus, the use kropmaks, vigra-28, potassium chloride with kropmaks, potassium chloride concentrate with growth, with
double superphosphate and superphosphate kropmaks double with growth factor concentrate accumulation of cesium-137 in
pollen decreased respectively by 14,3 %, 20,0 %, 20,0 %, 17,2% , 8,6 % and 2,8 %. And the use of concentrated growth of pol-
len specific activity, however, increased by 2,8%.

The highest rate of decline in the accumulation of cesium-137 in maize pollen was observed in her dressing fertilizer vigra-
28 and potassium chloride from kropmaks.

Feeding corn kropmaks, vigra-28, potassium chloride concentrate with growth, with double superphosphate and super-
phosphate kropmaksom double concentrate decreases with the growth rate of pollen accumulation of cesium -137 from 2,8 % to
20,0%, strontium-90 — 7,7% to 15,3 %.

By feeding corn kropmaks, vigra-28 height concentrate, potassium chloride with kropmaks, potassium chloride with con-
centrate growth-concentrate, with double superphosphate and superphosphate kropmaks double concentrate with growth rates
of pollen accumulation of strontium-90 were lower compared to cesium-137.

Key words: radionuclides, strontium-90, cesium-137, pollen, specific activity, the rate of accumulation, organic and min-
eral fertilizers.

Amino acid composition of quail white meat for usage in feeding with bioactive substances Apimor

O. Razanova

Nowadays the interest for the usage of biologically active substances from waste beekeeping has been increasing, as well
as bees in particular pidmor as feed additive for poultry.

Bee pidmor contains a balanced complex of proteins, lipids, amino acids, minerals and vitamins that are vital to include bi-
ologically active compounds and flavonoid, melanin. The study was conducted on quail meat breed Pharaon. To feed quail
research groups Apimoru added 3% of the weight of food in different forms: powder mass (Apimor), in the form of ash
(Apimins) and aqueous extract (Apivit). As a result of the studies found that the essential amino acids in the quail white meat
2nd and 4th respectively in the group more than 4,8% and 3,8 %, and the 3rd group - less than 1,9% compared to control. The
content of essential amino-acids in poultry 2nd, 3rd and 4th groups compared with the 1st group of smaller, respectively, 9,9%,
11,5 % and 12,8%. The largest amount of amino acids in meat quail was who consumed powdered Apimor where they were up
6,2 % (P<0,001) compared to similar products 1st group. In poultry, which is injected into the intake Apimins amino acids was
more than 2,0% (P<0,001), and the use Apivit — 3,8% (P<0,001) compared with those of the 1st group.

The highest content of lysine was observed in quail meat, which was introduced into the diet Apivit (Group 4), where it
was 14,1% (P<0,001) higher than that of in group 1. In poultry, which were fed powdered Apimor (2nd group), there was an
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increase in the number of lysine by 4,2 % (P<0,01), and the action Apimins (3rd group — 11,9 % (P<0,001) compared with con-
trols. There was marked an increase in histidine, arginine, methionine, isoleucine and phenylalanine in poultry research groups
points to improve the health of the quail meat. Detected in poultry in group 2 the increase of arginine 14,7% (P < 0,001), while
the 3rd and 4th group - by 4,6% (P<0,001) and 11,6 % relative to benchmark threonine content in the meat of quail 2nd group
exceeded the same period in group 1 to 8,5 % (P<0,001), 3rd group — 3,6%(P<0,01), 4th — 1,8% (P<0,01). Same trend was not-
ed and methionine, for example, in the 2nd, 3rd and 4th group it increased respectively by 9,8 % (P<0,01), 3,7 % (P<0,01), 4th
—3,0% (P<0,001) compared to the 1st group. Likely increased the content of isoleucine and leucine in white quail meat for the
actions of powdered Apimoru — 5,2% (P<0,01) and 6,1 % (P<0,001), respectively. In the 3rd group marked reduction of leucine
by 7,7 % (P<0,001) relative to the same index in the control group. The flesh of quail 2nd and 3rd group of phenylalanine con-
tent was higher by 11,2 %, respectively (P<0,001) and 6,5 % (P<0,001) compared with those of the 1st group. Probable increase
in lysine content in breast meat by 3,6 % (P<0,001) was found in quail 4th group, and the birds of the 2nd and 3rd group, in
contrast, a decrease of 2,5%, respectively (P<0,001) and 10,4 % (P<0,001) compared to control. In poultry 4th group of valine
was 2,1% greater (P<0,001), and the 2nd and 3rd groups, respectively, 2,2% (P< ,05) and 7,0 % (P<0,001) than in the control
group samples. With the highest content of essential amino-acids in the meat of quails in group 2 who were fed powdered Api-
mor, accounted for aspartic acid.

For action Apimins content of aspartic acid in poultry 3rd group increased by 4,6 % (P<0,001), and Apivitu — 8,8% (P<0,001).
Cystine and tyrosine in quails meat in group 2 espectively, 14,1 % (P<0,001) and 10,2 % (P<0,001) than in the similar product 1st
group. In the 2 nd, 3 rd and 4 th group marked increase in serine poultry respectively 7,6%, 6,4 % and 8,7 at (P<0,001) compared with
controls. For action Apivitu there was a significant increase in the content of glutamic acid in the meat of quail, where it was 18,2 %
(P<0,001) than in group 1, and in the 2nd and 3rd groups it was higher respectively by 5,6 % (P<0,001) and 8,8% (P<0,001) than that
of the control group. Apivit as part of the diet of quail contributed to the reduction in breast meat content of proline, glycine and alanine
- by 18,7 % (P<0,001), 5,6 % (P<0,001) and 3,5 % (P<0,001) compared to the 1st group. Whereas by feeding a diet consisting of pow-
dered Apimoru marked increase of these amino acids in the white meat of quails under 1,6%.

Key words: quail, white meat, Apimor, Apivit, Apiminy, amino acid residues of beekeeping.

The organic fertilizers effect on the lead and cadmium accumulation in pollen

V. Shvets

Environmental pollution with heavy metals as a result of anthropogenic activities of the population has led to a number of prob-
lems in agricultural production. Soil contamination with heavy metals for agricultural purposes has a negative impact on the quality
and safety of agricultural food commodities. Using such raw materials for food production leads to increased morbidity.

It is known that some of the hazardous heavy metals are lead and cadmium. The main sources of heavy metals in the envi-
ronment are waste metal industry, industrial emissions, combustion products of solid and liquid fuels, emissions of cars and
tractors, tools chemicals agriculture and others. We found that the number of elements increase every year and in some areas
have reached a critically dangerous quantities.

Now the usage in protein malnutrition becomes beekeeping products, raw materials production which is pollen. Experience
shows that demand for these products increase from year to year. It is necessary to control the concentration of heavy metals in
pollen and developing measures to improve its quality and safety.

The aim of the study is to examine the concentration of lead and cadmium and their rate of accumulation in pollen feeding
corn on a background of organic and mineral fertilizers.

The study was conducted in terms of the central forest-steppe in the Vinnitsa region. To study the effect of organic fertiliz-
ers on the concentration of heavy metals and their accumulation rate of pollen was picked up 8 plots for growing corn. Tillage
and care of crops were the same.

Pollen was collected from each site separately, and then determined the mineral composition by conventional methods. The
concentration of heavy metals (Pb i Cd) were defined in the pollen in the test center of Vinnitsa branch of the State Institution
"Institute of Soil Fertility Ukraine» atomic-absorption method.

The results showed the impact of the different organic fertilizers on the concentration of heavy metals in pollen and the
accumulation rate.

Thus, the decline in the accumulation of lead in pollen was marked by the use of organic fertilizers as Vigra-28 - by 33,3
%, growth of concentrate - by 14,3 %, with double superphosphate chropmax - 38.1 %, double superphosphate with growth-
concentrate - 23,8 %, potassium chloride with chropmax - 23,8 and potassium chloride with growth-concentrate - by 4,8 %.

The usage of the chropmax did not affect the rate of accumulation of lead in pollen.

More efficient reduction of heavy metals of using organic fertilizers were found for cadmium.

In particular, the rate of accumulation of cadmium in pollen with the usage of the organic fertilizers as chropmax decreased
by 28,6 %, Vigra -28 - by 54.9 %, with double superphosphate chropmax - by 94,5 %, with growth of double superphosphate -
concentrate - 6,6 % potassium chloride with chropmax - by 93,4 %, potassium chloride with growth-concentrate - by 69,2 %.

The downward trend factor in pollen accumulation of lead and cadmium was observed by feeding corn double superphos-
phate with growth -concentrate and potassium chloride with chropmax. Using growth-enhancing factor concentrates marked
accumulation of cadmium in pollen .

Feeding corn Vigra-28 helped reduce the coefficient of lead accumulation in pollen 33,3 %, concentrate growth - by 14,3
%, with double superphosphate chropmax - by 3,1 %, with growth of superphosphate doubl -concentrate - 2,8 % potassium
chloride with chropmax - 23,8 % and potassium chloride with growth-concentrate - by 4,8 %.

Decline in the accumulation of cadmium in maize pollen was observed by using chropmax 28,6 % Vigra-28 - by 54,9 %,
with double superphosphate chropmax - by 94,5 %, with growth of superphosphate double-concentrate - 6,6 % potassium chlo-
ride with chropmax - by 93,4 %, potassium chloride with growth-concentrate - by 69,2 %.

Key words: organic and mineral fertilizers, lead, cadmium, pollen, soil, accumulation factor, corn.

122



TexHOAOTI BUPOOHHUIITBA 1 TepepoOKH IpOAykLil TBapuaHMIITBa, 2013. Bumyck 10 (105)

Fatty acid composition of lipid brain and geese heart in conditions of hypo- and hyperoxia

L. Zdorovtseva

The most significant changes in physiological functions occur after hatching birds during adaptation to new conditions of
existence in the oxygen environment. The purpose of this study was to determine the changes in fatty acid composition of lipids
in the brain and geese heart for the transition from fetal hypoxia to hyperoxia early postnatal period of ontogenesis. Fatty acid
composition of tissues lipids was determined by gas-liquid chromatography. Fatty acids unsaturation were counted as the total
equivalent concentration of unsaturated fatty acids relative to double bonds.

The study results demonstrated that cardiac lipids goslings during the experiment were characterized by rather stable level
of fatty acid unsaturation. Changes in fatty acid composition of these tissues in the second half of the embryonic period were
aimed at reducing fatty acids unsaturation. In 1-daily goslings level of fatty acids unsaturation of heart lipids was on 10,2 %
lower compared to the respective benchmarks. Fatty acids unsaturation reduction was due to increase of oleic and linoleic acids
while reducing the content of long-chain polyunsaturated fatty acids (especially docosahexaenoic and dokosapentaenoic).
Adaptive response formation of the goslings body to postnatal development conditions from the first to the 14th day of life was
accompanied by increased level fatty acids unsaturation of heart by 15,7 %, mainly due to rapid growth in the content of lino-
lenic and moderate - dokosapentaenoic acid in this ontogenesis period.

Tissue goslings’ highest content of unsaturated fatty acids and the highest level of unsaturation were observed in 15-day
embryos in brain. Among the unsaturated fatty acids in this age was set up the highest content of oleic acid and polyunsaturated
arachidonic, dokosapentaenoic, docosahexaenoic. These acids share account - 82,1 % of unsaturated fatty acids. Brain tissue
compared with heart tissue with 36,7 % is more unsaturation, and thus they have an increased ability to peroxidation. Among
the saturated acids in the brain as well as in the heart were dominated by palmitic and stearic acid. Go to postnatal development
was accompanied by a decrease in the content of unsaturated fatty acids in the brain of 1-day old geese were 20,1 % and unsatu-
ration — by 35,2 %, mainly due to lower content of polyunsaturated fatty acids.

Enough specific to brain is ratio of essential fatty acids linoleic and linolenic and products of their desaturation arachidonic
and docosahexaenoic. In 1-daily goslings brain contains linoleic acid in 5,4, and linolenic in 1,7 times lower than of the heart.
However, at 8,0 times the brain dominates the heart for the contents of docosahexaenoic acid low content of linoleic acid in the
background of much higher arachidonic and docosahexaenoic acids content of testifies to the activation of the corresponding
desaturation enzymes in brain tissues just hatched goslings. Postnatal adaptation in the brain is accompanied by increased con-
tent of unsaturated fatty acids (17,7 %) and fatty acids unsaturation (39,7 %). The level of increase in the brain, which is mainly
due to high content of docosahexaenoic and oleic acid, significantly exceeds the same changes the fatty acid composition of
heart lipids.

So, at the end of embryogenesis in the heart and brain a reduction level of the fatty acids unsaturation is a genetically pro-
grammed biochemical mechanisms of adaptation to the chicks postnatal development conditions. However, more reduction are
observed in unsaturation of fatty acids in this period and a higher oxygen level consumption against the backdrop of relatively
low activity of main antioxidants in the brain during this period suggests that what brain neurohumoral mechanisms that reduce
the unsaturation of fatty acids and lipids, thus significantly increase the brain resistance to the active forms of oxygen are most
effective.

Key words: fatty acid composition, unsaturation level, lipid peroxidation, antioxidant protection, hypo- and hyperoxia,
postnatal adaptation.

An estimation of interbeeding differentiation of horse using the ISSR-markers

Yu. Kurylenko, I. Suprun

The paper deals with estimation of interbreeding differentiation of 128 representatives of 5 populations of horse (Arabic
breed, Orlov trotters, Novooleksandrivska draft breed, Thoroughbred, Przewalsky horse)applying two ISSR-systems on the
basis of primers (AGC)G and (ACC)4G is done.

The amount of locyreceived after the marker system S1 varies fromthe 16 one for the horse of draftbreed, 50% of them
were polymorphic, up to 11 — for trotters with the level of polymorphism — 27,27%. Thepopulation of Przewalsky horse was the
least among the researched animals: the percent of polymorphic locy was 23,08, expected heterozygosity was at the level of
0,046, Shennon’s index — 0,069.

Novooleksandrivska draft breed had the greatest level of heterozygosity (0,152) and the value of genetic biovariety index
(I=0,221). This breed is less consolidated compared to with other investigational populations, due to the less intensity of artifi-
cial selectionin comparisonwith the breeds of sporting direction (riding and trotters). 5 private locy and 1 locus for Orlov
trotters and Przewalsky horsewere detected for the horse of this breed.

At ISSR-typing after the marker system S2 the higher indexes of genetic changeability are alsocertainly received for horse-
sofNovooleksandrivska draft breed (He=0,190, 1=0,276, level of polymorphism is 55%). A considerably higher percent of
polymorphic locy, compared to the S1, was observed in Orlov trotter breed. The population of Przewalsky horse after this
marker system was the least changeable in a genetic plan (expected heterozygosity was at the level of 0,072, index of Shennon
0,109) which can be explained by moderate inbreeding and understated effective quantity of populations used in theresearch.
For other investigational populations the value of indexes of population-genetic changeability varied insignificantly (0,099-
0,104 by a heterozygosity and 0,148-0,152 by the index of Shennon).

Novooleksandrivska draft breed is rather unique genetically. Rare alleles for them are 800 and 370 b.p. (0,750 and 0,375
against a 100% presence for the representatives of other investigational groups). Two fragments sized 670 and 320 b.p. were
only in the animals of Arabic and Novooleksandrivska draft breed. Three PCR-bands long 1020, 680 and 500 b.p. were in all
the reserched populations in most animals with frequency above middle or absolute. Fragment sized 1280 b.p. was synthesized
both for the horse of Orlov trotting breed (0,875) and for the individuals of Thoroughbred (0,875), that can be the originated of
general form of ancestor - the Arabic breed (1,000) used on the initial stages of creating these breeds.

123



TexHOAOTIS BUPOOHHUIITBA 1 TepepoOKH IpoAykuil TBapunHMIrTea, 2013. Bumyck 10 (105)

By the data of the horse population-genetic estimation, from 11 to 20 bands with molecular mass from 300 to 1400
b.p.were obtained in the groups of investigational animals.

Four of the investigated populations (except the Arabic breed) have separate private alleles. Forexample, presence of
fragments of DNA sized 820, 760, 650, 620 and 530 b.p., with the frequency according to 0,500, 0,500, 0,625, 0,750 and 1,000,
received after the marker system S1 for the horse of Novooleksandrivska draft breed can be a reliable criterion of their
authentication, as amplicons marked in general were not obtained in other investigated populations (the difference is reliable,
p>0,001).

For the Przewalsky horse species-specific fragments aresized of 1360 b.p. (for the use of the marker system S1) and 850
b.p. (S2) with frequencies 0,625 and 1,000 accordingly.

Fragment by the genetic locy of size of 1400 b.p., limited by the sequence with morbillous reason (of threenucleotyd of
AGC) 6G, used asa primer is an unique sequence, characteristic for the horse of Orlov trotting breed.

Presence of the fragment sized 1280 b.p., which is a relative marker for Arabic, Orlov trotters and Thoroughbred breeds
can be explained by a historical process of the noted breeds forming. Arabic breed wasthe initialone for creation of the Orlov
troters and Thoroughbred.

Such results of genetic structures comparison of horse breeds and Przewalsky horse testify that polylocus spectrums of
ISSR — PCR markers have the expressed specific and pedigree specificity.Their polymorphism depends on the fragment of
microsatellites locus, which is used as primer and allows to obtain not only specific features of polymorphism ofdifferent
genomic areas but also a conservative after length fragments of DNA, flanked by the inverted repetitions of identical
microsatellites. Applied markers of ISSR-PCR educed the sufficient level of polymorphism for the study of intraspecific
changeability in horses.

Key words: population, horse breed, locus, ISSR-typing, marking system, primer, polymorphism, expected heterozygosi-
ty, Shennon’sindex, efficient number of alleles, private alleles.
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