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nianazoni — 2,0-17,9 m?/ra. Haiibinbinie HacapkeHb 32 KOHCTPYKIIEIO € axypHuMmH (75%), MeHIe
minbHUX (25%). 3IMKHYTICT JIepeBHOTO HaMeTy koimBaeTbes Bin 0,35 no 0,96. OcobmnmBe 3HaUCHHS
st OpMYBaHHS KOHCTPYKIIIi 1 O10JIOTIYHOI CTIMKOCTI JIICOBHX HACA/DKCHb MAiOTh HWKHI SpycH
(blToueHo:;y 3a paxyHOK 100pe PO3BHHEHOTO YarapHIKOBOTO SPYCY 13 Oy3uHU HOPHOT (Sambucusnlgra
L) ;[eﬂm HaBIThH 2—4-p$II[,H1 cmabko 3iMkHeHi (0,3-0,5) JIlCOCMYI‘I/I € JOBOJIi H_IIJILHI/IMI/I B HIDKHIN
YaCTHHI 1 IIPOJYBHUMH y IIIKPOHOBIA 30Hi. Lle 3abesredye Kpaluii 3aXUCHHH 1 TiCOMeNiOpaTHBHIMA
LIOJO TOMIB e(eKT, a TaKOXK CHPHSTIMBILI yMOBH Ul TBapUH, IIO 3HAXOLATh NPHUXHCTOK B LUX
JicocMyrax i MirpyrOTh HUMH.

3aranom, gocaimpkysani [13J1 CmaioTe B OCHOBHOMY OcClaOieHHii CaHITapHUA CTaH, CIa0KHui i
cepe)JHiﬁ cryminb gnerpagarii. lle cOpUYMHEHO HETATWBHUM BIUIMBOM PI3HUX aHTPOTIOT CHHHX
YMHHHKIB: 3a0pyJHCHHSM, BUTONTYBAHHSM, HECAHKI[IOHOBAHOK BHPYOKOIO JEPEB, IX MEXaHIYHHM
TOIIKO/DKEHHAM. 3 HAO/IKCHHSM 10 TPAHCIIOPTHHX KOMYHIKAIliil 1 B3araii 10 MiCTa 3p0CTa€ CTyIIiHb
MOPYIIIEHHS WX €KOCHCTEM BiJ TIOMIPHOTO JI0 iHTEHCHBHOTO. OTXKE, YIS MiITPUMAHHS IIUTICHOCTI
CHCTEMH T0JIE3aXUCHUX JTicocMYT B binonepkiBcbkoMy paitoHi KuiBmyHM Ta iXHBOT €KOJIOTTYHOT pouTi
I0JI0 arpoyrifb 1 30epexeHHs O0l0TH HEOOX1IHI TEPMIHOBI 3aXOJM JIICOTOCIIOAAPCHKOTO JOTIISY.
[{pomy Hapasi 3aBaJUTh JOCI HEPO3B si3aHa B YKpaiHi KOJI3is 11010 HEBU3HAUEHOTO MiANOPSIKYBaHHS
miAnpUeMCTB (00’ €KTIB) arpoJiicoMmentiopariii 1 Oro/pkeTHOro 3a0e3redeHHs] IXHbOTO (PYHKITIOHYBaHHS,
sIka BUHUKJIA BHACITIZIOK 3eMeJIbHOT pehopMu 1 3MiHU (HOPM BIIACHOCTI Ha 3EMITIO.
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JOCJIKEHHS SMIHA IHTEHCUBHOCTI 3ABAPBJIEHH S KOPOIIIB KOI (Cyprinus
carpiohaematopterus) ITIPU BBEAEHHIB PAIIIOH MIKPOBOJAOPOCTEHN B KOMILJIEKCI 3
INPOBIOTUKOM TA BIOTEHHUM HAHOCEJIEHOM

Jocminuy BIUHB pi3HMX KOHIEHTpaii MikpoBomopocti Chlorellavulgaris B kommiekci 3 mpo6ioTikoM Ta GioreHHIM
HAHOCEJIEHOM TIPH TOMIBJII IBOTOJTITOK JIEKOPATHBHOTO KOPOIIa KOl Ha IHTEHCHBHICTH 3a0apBIICHHS 1 TEMITH pOCTy puO.
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CyyacHu PO3BHTOK JAEKOPATUBHOI aKBaKyJIbTypH HaOyB HaHOUIBIIOTO MOMIMPEHHS B 30HAaX
TPOMIYHOTO 1 CYOTpOIYHOTO KIIMaTy, /1€ YMOBH JUIS TaKOTO POJY HAISIBHOCTI € HaWOuIbII
CIPUSATIMBUMU. B TOI jx€ yac 1ist pO3BUTKY JIEKOPATUBHOI aKBaKyJIbTYPU Ha MMPOMHUCIIOBIH OCHOBI
B HallIiil KpaiHi € BCi yMOBU. BUKOpHCTaHHS BiIparibOBaHUX TEIUIUX BOJl CHEPreTUYHUX 00 €KTIB
a00 akBapiaJbHUX KOMIUIEKCIB HAJacTh MOXKIIUBICTh HAONM3UTUCS 33 PIBHEM PEHTAOETBHOCTI i
oOcsiram BupoOHuUITBa 10 KpaiH IliBrenHo-CxigHo1 A3ii.

B nexoparuBHiil aKBaKyJIbTypi BaXXJIMBUMHU TTOKAa3HUKAMHU SKOCTI JJIsi BUBHAYEHHSI PUHKOBOI
BapTocTi pub € ¢opma, po3Mmip 1 3abapeieHHss pubd €. OTKe, TEXHOJIOTIl BHPOIIYBaHHS
JIEKOPATUBHOTO KOPOIIA TIOBUHHI OyTH OpIEHTOBaHI HA HAJIS)KHI 3HAYCHHS IUX SKICHUX MMOKA3HUKIB,
IIPHU 0JTHOYACHOMY MaKCHUMaJIbHOMY 30UThIICHH] TOKA3HUKIB 3POCTaHHS PUOH 1 MPUOYTKOBOCTI.

Ha cydacHOMy BITYM3HSHOMY PHHKY KOPMIB Ui OO’€KTIB JEKOPATHBHOI aKBaKyJIbTypH
JOMIHYIOTh 1HO3€MHI KOMIIaHii, OCKUIbKH, $IK MPABUJIO, BOHW MAIOTh OUIBII BUCOKY SKICTh
MPOIYKIIii. AJle HaBpsA YM MOKHA MOB'SI3yBaTH MOAAIBIITY EPCIEKTHBY PO3BUTKY LOTO HAIPAMY
aKBaKyJbTYpPH B HAIIIN KpaiHl TUIbKU 3 3aKOPJOHHUM KOPMOBHUPOOHUITBOM. Jlo ckiamy Oaratbox
BUJIIB IMIIOPTHUX KOMOIKOPMIB JOJAQTKOBO BBOJSATh KAPOTHHOINHI MITMEHTH, WO CHpUsE
MTOCWJIEHHIO IHTEHCHBHOCTI 3a0apBiIe€HHS aKBapiyMHUX puO. BUIbIIICTh BUPOOHUKIB 3aCTOCOBYIOTh
IITYYHO CHHTE30BAaHI KAapOTHUHOIOHI TIpenapard, sKi B OCHOBHOMY MICTATh AacCTaKCaHTHUH 1
kaHTakcaHTHH. OJTHAaK Yepe3 MOPIYHO 3POCTAI0UOi IIHU, a TAKOXK B OCTaHHI POKUA HEOJHO3HAYHOCTI
OYMOK Tpo iX (i310JI0TIYHY 1110 1 BIUIUB Ha 3/10pOB's pUO, OUEBUIHUM € HEOOXITHICTh MOLIYKY
aNbTepHATUBHUX BapiaHTIB, CIPSIMOBAHUX B CTOPOHY MpeNapaTiB NPUPOAHOTO MOXOKeHHsI[1].

[lo3uTHBHI pe3ynbTaTH BUKOPUCTAHHA KAPOTHUHOIAIB TPUPOJHOTO TOXOJDKEHHS B
JIEKOpAaTUBHIA aKBaKyJbTypl B TMOpPIBHAHHI 13 INTYYHO CHHTE30BAHMMHU CBII4aTh Ipo
MEePCIEKTUBHICTh I[HOTO HampsaMmy. Jlocmigy mokaszaid, M0 OKpiM 30UIBIICHHS TOKa3HUKIB
IHTEHCHUBHOCTI 30BHIIIHKOTO 3a0apBJCHHS PUO, MIBUINYBAJIACh iX MPOIYKTUBHICTH 1 TEMIT POCTY,
MOKpaIyBaach KOHBepCis kopmy[3-6].

KapoTuHOinHI MIrMEHTH € TPUPOJHUMU pPEYOBHMHAMH, OIOCHHTE3 SKUX 3IIHCHIOETHCS
BHUKJIIOYHO POCITMHAMH 1 ICIKUMH MIKpoopraHizaMamMu. TBapuHU, B TOMY YHCII 1 pulu, HE 3/1aTHI iX
CUHTE3yBaTH 1 MOBHMHHI PErysSIpHO OTPUMYBAaTH 3 DKEO, TaK AK KapOTHHOIAM BUKOHYIOTH B
OpraHi3Mi IUIMA PAJl KUTTEBO BaXIMBUX (GyHKIIH[2].HaHOYacTUHKM MeTasiB, OKCHUIIB METaiB,
MeTaJoiNiB (CeJaeH) 1 KapOTHHOIMW TPaloTh BAXKJIUBY POJIb B aHTHOKCHIAAHTHOMY 3aXHCTI 1 B
OKHCITIOBAJIbHO-BIqHOBHIHN peryisiii B opraniami tBapu [11-14].

KapoTuHoinu pOCIMHHOTO TMOXOKEHHS IEePEBAXKHO OTPUMYIOTH 3 MIKPOBOJOPOCTEil.
AKTHBHO BHKOPHUCTOBYIOTHCS KOMEPIIIMHI MPOIYKTH 3 acTaKCaHTiHOM, OTPHUMaHI 3 JAPDKIKIB
Phafiarhodozymaa6o nuisixom ¢epmenrtaruBroi peakiii 3 Xanthophyllomycesdendrorhous. Ilpu
aJICKBaTHUX YMOBaX KYyJbTHBYBAaHHS (HH3bKHH pPIBEHb a30Ty, BUCOKA IHTCHCHBHICTHOCBITICHHS 1
onTHMalbHA TeMmmeparypa) Bogopocti Buaie Haematococcuspluvialis, Chlorellavulgaris,
Dunaliellasalina i Arthospiramaxima HakomM4yiOTh BTOPHUHHI KapOTHHOImM, a ix Oiomaca
BUKOPHUCTOBYETHCS B aKBaKyJIbTYypi Ui iHTeHCHiKallii 3abapBienHs puod [7].

MeTor Hamux JOCHIIKEHb OylI0 AOCHIAUTH MOKIUBICTh BIJIUBY PI3HUX KOHIEHTpAIlil
mikpoBogopoctiChlorellavulgariss komiuiekci 3 mpoOIOTHKOM Ta GIONCHHMM HAHOCEIEHOM IIpH
TOJIBJI1 IIBOTOJITOK JEKOPAaTUBHOTO KOPOMa KOl Ha IHTEHCHBHICTHh iX 3a0apBJICHHS 1 TEMITH
pocTy.

Hocnig npoBoauinu Ha 06a3i nabopaTtopii kadeapu akBakyJIbTypd Ta HPHUKIAAHOT
riapo6iosiorii bionepkiBCbKOro HaIlOHAJIBHOTO arpapHOTO YHIBEPCUTETYTa BiIJIULy MpoOieM
iHTepdepoHy Ta IMyHOMOIYnATOpiBIHCTHTYTY MikpoOiosiorii Ta Bipycosorii im. akaxa. J[.K.
3abonorHroro HAH Vkpainu.

biorennuit HaHOCENEH CUHTE30BaHUH CIUTBLHO 13 HAYKOBISIMU BTy mpoOsieM iHTephepoHy
Ta IMyHOMOAynsATOpiB IHCTUTYTY wMiKkpoOionorii 1 Bipycosorii im. J[.K. 3a6onotnoro HAH
VYkpainu.bionorivHo akTHBHA KOpMOBa J00aBKa Uil TBAPHH, NTHUIIl Ta pUOHU € mpenapar JiopiIbHO
BUCYIICHUX OakTepid, mo mictuth 400—500 mupa. xurre3garaux kit Lactobacillusplantarum
IMBB-7679, nanocenen— 0,30-0,60 r, »xenatun — 0,005-0,01 r ta caxapo3y — 0,02-0,04 r.



B sIKOCTI KOHTPOJIIO BUKOPUCTOBYBAJIM KOMOIKOPM B SIKHMi BBOJAWJIM MpPEMNapar, AKiid MiCTUTh
HAaHOYACTUHKU OIOT€HHOro ceneHy Ta npoOioTHKL.Plantarum y po3paxynky | r Ha 1 kr
koMOikopmy [8]. KoMOikopM rpaHyibOBaHMIA IIs1 OJTHOPIYOK KOPOIIaA 32 TOKa3HUKAMU MOKUBHOCT 1
XapakTepu3yBaBcs: cupuil nmporein 23,48%, kanbiii 0,61%,bocdop 0,4%, marpiit 0,15%,meTioHiH
+ uuctun 0,84%,1i3un 1,39%, oOminna enepris 244,37 xkain.MikposoaopoctsChlorellavulgaris
BUKOPUCTOBYBAJIM Y BUTJIS/II CYXOTO IOPOIIKY.

BukopucCTOBYBaJ M OJHOPIYOK KOPOMIB KOI JBOX KOJBOPOBUX Bapiamid (3010THX i
CTpOKaTuX), ki Oynu mnpuadani HabimoepkiBChbKi eKCIepUMEHTANbHIN Tiapo0ioorivHii
cTaHuii genaponapky «Onexcanapis» (puc. 1).

Puc. 1. 30.110Ta i crpokara (l)opMa KOPOMiB K0i, IKHX BUKOPHUCTOBYBAJH B J0CJii

Cxema nocminy:

KonTtposs: kombikopm (K)

BapianT 1: kom6ikopm+ xsopena 5% (B1)
BapianT 2: kom6ikopMm + xmopena 10% (B2)
BapianT 3: kom6ikopMm + xmopena 15% (B3)

Busnauenus KapOTHHo'l'z[iB B IIKIPHUX TMOKPUBAX JOCIIIHUX PUO MPOBOAMIIA 32 METOJIOM
Torrissen[9]. BigOupanu y m’aTbOXBHUIAIKOBUX eKSGMHJ'ISIplB 3 KOXXHOI TPYIH 3pa3KH HIKIpH 110
200-300 mr 3 YePEeBHOI Ta CIMHHOI YaCTHHH Tila. AHali3 pe3yabTaTiB IOKa3aB, IO B yCiX
BapiaHTax Jociimy, Je B parioHi pu0 Oyna jgomaHa MleOBO,I[OpOCTLCthI’El|aVU|gar|S,
crioctepiranucs OUTbII BUCOKI 3HAYEHHSI BMICTY KapOTUHOIIB — Bix 8 10 19 mr/r (B koHTpomi — 1
Mmr/r). HaiiOuibiie 3HaueHHs BinkiIaaeHHs kKapoTuHoiniB (19 mr/r) Oyno B BapianTi 3.

[Ipn Bu3HAYeHHI IHTEHCUBHOCTI 3abapBieHHsS pUO BHKOPHCTOBYBAJIN CIIEKTPOCKOIIYHUHT
meton Skrede[10]. 3a kosibOpoM BiTOMpau O TPU EK3EMILISIPU KOpOl'IlB KOl. BI/IMlpI/I IIPOBOJIMIIU B
30HaX 3 HAUOUIBII IHTEHCUBHUM 3a0apBICHHIM HYOPHOTO, YEPBOHOTO 1 O110T0 KOJILOPIB.

HaiimeHIa IHTCHCHBHICTE 3a0apBICHHS B YOPHIil 30Hi y CTpOKaToi GOpMH JOCTIAHHX pHO
CHOCTCplFaJIaCL B KOHTpOJ'Il 1 rpyni B1 (P<0, 05) Haii0Oinpma iHTEHCUBHICTh YE€PBOHOIO 1 dKOBTOTO
KOJbOpIB Oyna Bim3HaueHa ans pud, B paiioHi sSkux Oyna MakCMMaibHa KOHIIEHTpalis CyXoi
xnopenu — B3(P<0,05).

TakuM 9nHOM, PIBCHB XJIOPEIHN B PalliOHl HE BILUIMBAB HA 30UIBIICHHS y Basi i INTCHCHBHICTD
pocty pu6. Ha 3HaueHHs HO‘{epBOHlHHH (a*), 6J11,Z[OCT1 (L*) 1 >xoBTU3HU (b*) H_IKlpI/I pub BIUIMBAB
piBEHP XJIOpEIN B PAIoOHI B pi3Hi mepioan rofiBmi. 3HadeHHs L* mkipu y pud, siki oTpEMyBaim
pauionu B1, B2 i B3, mano TeHI[eHI.IlIO JI0 3HIDKEHHS 3 NEepioJIoM TroJlyBaHHs. 3HA4YCHHS a* IHKlpI/I
puO 3HAYHO 36m5myBaﬂac51 3 TEPIOJIOM TOMIBII i piBHEM XJT0peny B parioHi. IlokasHuk a* mikipu
puo, sxi OTPUMYBAITH pallioH, IO MICTUTE Xyopeny, OyB BWINE, HDK y pHO, sKi OTpHMYyBaiIH
KOHTPOJILHHM parfioH, Ha 6 1 12 THXHI roAiBIL

CIIUCOK JITEPATYPU
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mpenapata «ButaTom» Ha pocT, (U3UOIOTHIECKOE COCTOSHUE, AKKyMYISIIUIO KapOTHHOMIHBIX THTMEHTOB U
WHTEHCUBHOCTh OKpackd Kapra Kou. CelbCKOXO3SHCTBCHHBIC HAYKA W arpoNpOMBINUICHHBI KOMIDIEKC Ha pyOeke
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BIOHAHOTEXHOJIOT'TAA CHHTE3Y HAHOYACTHUHOK CEJIEHY

OyHKIIOHATI30BaHI HAHOYACTHHKH CEJIEHY OJIepKaHi 3a IOTIOMOTOI0 OKMCHO-BiTHOBHOT peakIlil 3 BoAHOI (a3u
IUISIXOM  BIJHOBJIEHHS CEJIEHITY Harpito Merabojitamu eKkcTpakry Brassica oleracea. Opepykanuii KOH’rOratr
JOCIIDKYBaIM METOJaMHU CIEKTPOCKOIii, a aHTUPaJWKAJIbHYy aKTUBHICTh OIIHIOBAIM 3a JOMOMOTOI0 CTabiTbHOTO
BUIBHOTO pagukany mudeninmikpuiriapasuny (DPPH).

KarouoBi cjoBa: OiOHAHOTEXHOJIOTIs, 3€JE€HHI CHUHTE3, HAHOYACTHHKHM cejeHy, Brassicaoleracea,
¢dbyHKIiOHATI3aITs, CyTbhopadaH.

Konnenuis 6ionaHOHaykH Oynia po3pobiieHa 3 METOI0 OJIepyKaHHS HOBUX HaHOMAaTepialiB, 110
CTaHOBJIATH MiABUILEHY €KOJOTIUHY Oe3rneKy 1 010JI0T1YHO CyMICHI /ISl JIIOJUHM Ta TBapuH [2, 6, 7].
ExcTpakTy pocianH MMpPOKO BUKOPUCTOBYIOTHCS Y pa3i BAPOOHHUIITBA HAHOYACTHHOK B IMOPIBHSIHHI 3
CHHTE30M 3a y4acTi OakTepiil, 110 BKIIOYAIOTh MPOLECH KYJIbTUBYBAHHS 1 BHIUICHHS KIITHH [1].
OpraniuHi pe4YOBHHH, TaKi K S-METHJINHCTETHYCYIh(OKCHUII Ta TIIOKO3WHONATH, MICTITHCS Y
Brassicaoleracea (Opokoti) pa3oM 3 iHIITMMHU IHTPEIIEHTAMH, SIKI MOXKYTh HECTH BiIITOBIIaIbHICTD 32
pi3Hi 6ioJ0T1uH1 epeKTH OPOKOITI IS 30POB’5I.
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