MOJITABCbKHUH AEPKABHUI1 ATPAPHUH YHIBEPCUTET

HaBuya/ibHO-HAYKOBHII IHCTUTYT arpoTeXHOJIOTiH, cesieKIlii Ta

eK0JI0TIT

Kadenapa exosorii, 30a71aHCOBAHOT0 MPUPOAOKOPHCTYBAHHS Ta 3aXHCTY

JMOBKLLIA

KBAJII®IKALIIMHA POBOTA

Ha 37100yTTs CTYNEHS BUIOT OCBITH MaricTp

Ha TeMY: «Hanpsamu ya0CKOHAIEHHS TEXHOJOT1i OTPUMAaHHA BUCOKOSKICHUX
TOOPUB 3 BUKOPUCTAHHAM CYITyTHHO-TIACTOBOT BOJM Ta MPOOIOTHIHHIX
pemnapariB»

Bukonas: 3100yBay BHIIOI OCBITH
CBO Marictp 3a

OIIIT ArpokoJoris
cnemianpHOCTI 101 — Exostoris
I'onoBko Aptem OneroBu4

KepiBauk: Kamniueako  A.B,, JAOKTOP
CLJIbCHKOT0CMOJaAPCHbKUX HAYK

Penenzent: Ilimanenko MapuHna AHaTodtiiBHa,
KAHAUAAT  CUIbCHKOrOCHOJAPCHKHUX  HAYK,
AOLEHT

[TonraBa — 2024 poky



IMOJITABCBKHN JEP KABHUI1 ATPAPHII YHIBEPCUTET

HapuanpHO-HAyKOBHI IHCTHTYT arpOTEXHOJIOTIH, CEJIEKITI Ta €KOJIOTii

Kadenpa ekoorii, 30a1aHcOBAHOT0 MPUPOAOKOPHCTYBAHHS Ta 3aXUCTY JTOBKILISA

OcsitHBO-TIpOdeCciiiHa porpaMa ATpoeKOJIOTis
Crnemanbrictsh 101 Exomoris
Crymnias BHIIOI OCBITH Marictp

3ATBEP/I)XVYI1O:
3aBimyBau kadeapu €KOJIoTi,
30aJ1aHCOBAHOTO TPUPOAOKOPUCTYBAHHS
Ta 3aXUCTy MOBKULIA,
a.c.-T.H., pod. ITasmo IIMCAPEHKO
« » 20  poky

3ABJAHHA
HA KBAJII®OIKAIIHHY POBOTY 3JIOBYBAULII BUITIOT OCBITH

I'osioBky ApTremy Osteropuuy

1. Tema poGoTtu
Hanpsivu  yoockonanennsi mexuono2ili  OmpuManus,  6UCOKOAKICHUX 000pug 3
BUKOPUCIAHHSIM CYRVIHBbO-NIACIO80T 800U Ma npobiomuyHuX npenapamis

KEPIBHUK POOOTH:
OOKMOP CLIbCbKOCOCNOOADCLKUX HAYK, npodecop Kaniniuenko A.B.

3aTBCPMKCHO HAKA30M BUIIOI'O0 HABYAJIBHOI'O 3aKIaay

BIT K  » 20 poky Ne
2. CTpok nojaHHa 3400yBaueM poOOTH
« » 20 p.

3. Buxigni gaHi 10 pobotH

Jlani o000 _npogeodennst _00cniodicenb  clibcbkococnooapewkux  yeiov [ICI  «Husay
([loamascexa 06a., luwaysruii (Mupeopoocwexuii) p-u, ¢. bapanisxa).

4. 3MICT PpPO3PAaxXyHKOBO-TIOSACHIOBAJIBHOI 3amMCKH (MIEPENIK TMWTaHb, SIKI TMOTPIOHO
PO3POOUTH) gHANi3 Memoodig NOKPAWEHHS SKOCHi _000pu8 8 KOHMEeKCmi Cmano2o
ynkyionysannsa_acpoeKkocucmem; oyinka Qizuxo-xiMivHux nokaznuxie _0o0bpues; oyinka
peoypalibHOl __ pOCIUHHOCII,  OYiHKA ___himomoxcuynocmi _ 2pyHmy;  6UKOPUCIMAHHS]
npobIoMUYHUX Npenapamis 0Jisl 3He3apalicersi 000pus.

5. Ilepenik rpadiunoro marepiany (3 TOYHAM 3a3HAYCHHSM 000B’I3KOBHUX KPECIICHD )




6. KoncynpranTtu po3aunis poOoTH

. o ITianuc, nara
: [Ip13Bue, 1HIAMA Ta mocaaa
Pozmn 3aBJIAHH 3aBJIAHHS
KOHCYJIbTaHTa .,
BHIAB MIPUKHSB
Exonomiuna 3a norpebu
¢(DEeKTUBHICTH
7. lata Buadi 3aBJaHHA  « » 20 p.
KAJIEHJIAPHHU IVIAH
No Crpok BUKOHaH-
3/m Hassa eramB kBamidikariinoi pobotn HA €TaIlB
poboTu
1. 0O . 19.09.2023-
LIS JITEPATYPHUX JKEPEIT 1112023

2. | BuBueHHA METOOUK JOCIIKEHHS 1.11.2023-
1.02.2024

3. | BuBuenHsa 00’ €KTy TOCIHIIKESHHS 1.02.2024-
1.03.2024

4. | Exomorizamisi cucteMu ya0OpEeHHS ClLIbChbKOTOCIOmapchkux | 1.02.2024-
1.06.2024

KYJIBTYP
5. | Bukopucranus CIIB Tta mnpobGiotmunux mnpemapatriB s | 1.06.2024-
MOKPAIIaHHs SKOCTI OPraHIYHUX JOOPUB 1.07.2024

6. | Buxopucranus cymimn CIIB Ta npobioTHuHHMX npenaparis 1.07.2024-

AK OCHOBHOTO JOOpHBA HA TIOCIBAX CilbehKoTocmoaapepknx | 1.09.2024
KYJIBTYP
8. | XapakTepHCcTHKa YMOB IMPOBEJACHHS JOCIDKCHHS 1.10.2023-
1.11.2023
9. | Po3pobaeHHs METOTIB BIIOKPAIIICHHS SIKOCT1 J0OPHUB 1.10.2024-
1.12.2024
10. | I[TigroroBka kBamidikaniifHoi po6oTH 1.12.2024-
15.12.2024
3100yBa4y BUIIOT OCBITH Aptem I'OJIOBKO
TILITIHAC
KepiBHuk po6otu AnToHiHa KAJITHIYEHKO

( mmirmic )



3MICT
3AT'AJIBHA XAPAKTEPUCTUKA POBOTH ... S
PO3 1T I EKOJIOI'T3ALILA CUCTEMUA YJAOBPEHHA
CUIBCBKOI'OCITOJAPCBKHUX KVYJIBTYP ..o

PO3/1JI 2. EKCITEPUMEHTAJIbBHA HACTHUHA

YAOCKOHAJIEHHS TEXHOJIOI'TT OTPUMAHHS BUCOKOSIKICHUX

JTOBPUB 3 BUKOPUCTAHHAM CIIB TA ITPOBIOTUYHUX TTPEITAPATIB.... 19
2.1 Buxopucranusa CIIB Ta mpoOioTHUHIX TIpenapatiB I TOKPAIIaHHS SIKOCTI

OPTAHIUHHX JOOPHB ... ....oo ittt it it i e e e e e 19
2.2 Buxopucranusa cymimi CIIB ta mpoOioTHuHHX TpemapariB SK OCHOBHOTO

n00pHBa Ha TOCIBAX CLIbCHKOTOCIIONAPCHKUX KYJIBTYP ... .. oeeev e e e eeeianeann 29



3AT'AJIBHA XAPAKTEPUCTUKA POBOTH

Axmyanenicme. Y pezomori ['enepamsroi Acam6mei OOH Ne70/1 Bix 25 yepsHs
2015 poky «IlepeTBopeHHs HAITIOTO CBITY: MOPAIOK ACHHWN B Tay3l CTAJIOTO PO3BUTKY
Ha niepioA 10 2030 poky», OJHHM 13 TOJOBHHX IIMTAHb CTAJIOr0 PO3BHUTKY, SIKI BUMArarOTh
0CcOo0MMBOI yBaru, BU3HAYEHO TOTIPIICHHA SKICHUX BJIACTHBOCTEH 1 3HWDKCHHS PIBHS
POJIOUOCT]I IPYHTIB BHACIIJIOK iX TEXHOTEHHOrO 3a0pyJAHCHHA Ta K HACIJIOK -
MIOTIPIIEHHAS AKOCTI CUThCHKOTOCTIOAAPCHKOI MPOAYKITi. BIUMB TEXHOTEHHMX YMHHWKIB
Ha 3€MENbHI PECypCH TPH3BOIATh JO TOPYIICHHA CTANoro  (hyHKIIOHYBAHHS
arpoeKOCHCTEM, MEXaHI3MIB BITHOBJCHHA SIKICHUX XapPaKTEPUCTHK TIPYHTIB, CTBOPIOE
€KOJIOTIYHY Ta TIPOIOBOJIbUY HEOE3MEKY JAaHUX TEPUTOPIH.

[Tpobnemam ekoJorizarii CiTbChbKOTOCTIONAPCHKOTO BUPOOHUIITBA MPHUCBIUEHO
O6arato HaykoBmX mpamb. OmHak OUTBIIICTH POOIT 13 IMi€i TEMATHKH CTOCYIOTHCA
mpo0eM PaIioOHATBHOTO CLIHCHKOTOCTIONAPCHKOTO 3EMJICKOPUCTYBAaHHS. Baromwuii
BHECOK Y JTOCIIIDKEHHI Ti€i mpobiieMaTuky 3poOuiTu Taki BueHi, sk; bamox C., bymzsak
B., T'amzano ., I'amaronoBa B., Kaminiuenko A., KobGemp M., Maxkapenko H.,
[Tucapenko B., ITucapenko I1., Tapapiko O., Tpersk A., @ypauuxo O. ta Garato
iHmmX. OMHAK TUTAHHAM €KOJIoTi3amii 3eMJICKOPUCTYBAHHS SK OCHOBU PO3BUTKY
CUTHCHKOTO TOCTIOAPCTBA B YMOBAX BOEHHUX M1 B YKpaiHi MPHUIIJICHO HETOCTATHHO
yBard.

Sk 3a3HauUalOTh BITUM3HAHI Ta 3apyOixkHi HaykoBil [Iucapenko I1., ®itsep E.,
Cimman K. Ta iH. 0JHUM 13 €KOJIOTOOE3MEUHUX METO/IIB TTOKPAIICHHSI IKOCTI TPYHTY, Y
TOMY 4YHCIl 3a PaxXyHOK MJABUIICHHS JKATTEMISUTBHOCTI MIKPOOPTaHI3MIB, €
BUKOPUCTAHHSA TPUPOJIHIX MIHEPAJIB 1 PO3COJIB, 30KpeMa CyMyTHbO-TIJIACTOBOI BOIA
(CIIB), mo € mob6iuamM mpoaykroM mpu HapToBmmaoOyTky. [lepcrmexkTuBHUM €
3aCTOCYyBaHHA TPOOIOTHKIB B POCIWHHHWIITBI, ajie¢ JaHl MPHITYIICHHS MOTPEOYIOThH
MOJAJIBINOTO JAOCHIKeHHS. 3okpeMa psan HaykosiliB Kpasuenko H., Ilarmka M.,
IMucapenko I1., Porto de Souza V., Li 1. Ta 1H. Bii3HA4YalOTh MO3WTHBHUHN BILIWB
mpoOIOTHUHKMX TIpernapaTiB, 30KpeMa Ha OCHOBHI Oaktepii pomy Bacillus, Ha
MOKPAIICHHS aKTUBHOCTI MIKPOOIOTH TPYHTY Ta (piTOCAaHITApHUI CTaH arpoIeHo31B. Y

TOH e Yac, MATaHHS KOMIIEKCHOTO BUKOpucTanHsA cymimn CIIB ta mpo6ioTukis, a
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TaKOX BCTAQHOBJICHHS ONTHUMAJbHUX J03 iX CyMICHOTO BHWKOPHUCTaHHS JUIs
OOTPYHTYBaHHSI €KOJIOTOOE3MEUHOT CUCTEMH BUKOPUCTAHHA HOBUX BHUIIB JOOPHB Ta
3aXHCTY POCIIHMH € aKTyaJIbHAM Ta MaJIOIOCIIII)KCHIM HAChOT'OJTHI.

Meroto mpoBeneHHS gaHOi  poOOTH  CTANO  AOCHIHKCHHS  MOKIMBOCTEH
BUKOPHUCTaHHS cyminn npodiotnaamx npenaparis Ta CIIBa mis 06pobku OypTiB THOIO 3
METOIO MOKPAITICHHS HOTO SKICHOTO CKJIaay Ta (hITOCAaHITAPHOTO CTaHY.

IIpeomemom Oocnioxncenns € MEXaH13M Jii CyMir MpoOIOTHYHUX MpernapaTiB Ta
CYMyTHBO-TUTACTOBOI BOJMW Ha MIKPOOHWI I€HO3 Ta XIMIKO-(DI3WYHI BIIACTUBOCTI
TPYHTY.

006’exmom  docniojxcennss € CyNyTHBO-IJIaCTOBA BOJAa Ta TPOOIOTHUHI
mpemnapary.

Memoou oocnioocenns. Tlin 9ac MpoBENEHHSA JOCIIKEHb 3aCTOCOBYBAITACH SIK
3araJbHOHAYKOBI METOMM (JTIAJICKTHKH, €KCTICPUMEHTY, aHal3y 1 CHHTE3Y, TIMOTE3),
TaK 1 CHeIajabHl: TOJFOBUN - BUBUCHHS BIUTMBY MPoO1oTHKIB Ta ix cymimi 3 CIIB Ha
arpoxiMiuai Ta arpodi3WyHI BJIACTHBOCTI TPYHTOBOI CHCTEMH, BHUMIPIOBAIBHO-
BAroBUi — BWU3HAUCHHS OIOMETPUYHUX TMOKA3HWKIB POCIWH; Ja0OpaTOPHUN METOH -
BH3HAUCHHS (DI3MKO-XIMIYHAMH, XIMIYHHMH, OIOXIMIYHHMH, MIKpOOIOJIOTTYHUMH
METOaMH KIJTbKICHUX 1 SKICHUX XapaKTEPUCTHK 00'€KTIB JOCHIKEHb, CTAaTHCTHUYHAN
METO/J - BCTAHOBJICHHS HA OCHOBI PErPeCIHHOTrO, AUCTIEPCIHHOTO, KOPENSIMIHHOTO
METO/IB JOCTOBIPHOCTI OTPUMAHUX PE3Y/IbTaTiB, (PYHKINOHATFHUX 3aJICKHOCTEH MK
pi3HIMH (haKTOPAMH 1 POTIECAMH; PO3PAXYHKOBO-TIOPIBHSIIBHHMN — OT[IHKA

HaykoBa HOBH3HA OTPpUMAHHMX Pe3yJIbTATIB TOJISITAE Y TAKOMY. GUSHAYEHO,
WO GUKOPUCMAHHS CYMIULL NPOOIOMUYHUX NPENnapamie ma CynymHs0-niacmosoi 600u
V SAKOCMI OCHOBHO20 000pU8A CRPUSE ONMUuMI3ayii MIKPOOH020 YeHO3y epyHmy ma
GPOpMYBAHHIO CMATUX A2POCUCTIEM.

OcoOucTiii BHeCOK 3100yBaua - Yy IIOCTAHOBIN 1 IMPOBEACHHI JOCTIHKCHB,
BHKOHAHHI €KCIICPUMCHTANIBHOT YaCTHHH JOCIIIKCHD, Y3araJlbHeHH] Pe3yIbTaTIB.

Ctpykrypa Ta o6car poOorn. Ksamidikamitna poOora BukoHaHa Ha 49
CTOPIHKAX MAITMHOMUCHOTO TEKCTY 1 CKJIQMAETHCS 13 3arajibHOT XapaKTEPUCTHKH, 2

PO3UTH, BUCHOBKIB. CITMCOK BUKOPUCTAHOI JIITEPATypH HAMUY€e 55 HaiMECHYBaHb.



PO3JLJI 1
EKOJIOT'IBAIIA CUCTEMU YAOBPEHHSA
CUIbCBKOTI'OCITIOJAPCBKUX KYJIBTYP

Bigomo, mo I1HTEHCHBHI METOJIW CUIBCHKOTOCIOAAPCHKOTO BUPOOHUIITBA, SIKI
MOB'A3aHI 3 BEJIMKAMH BUTpPaTaMu CHEPrii, JJO3BOJMIM JOCATTH  BHCOKOI
MPOIYKTUBHOCTI CLIBCHKOTOCTIONAPCHKUX KyJIbTyp. OmHAaK CydacHl TPIOPUTETHI
HaIMPsMKH 3eMJIEpOOCTBA y CBITI, 3BAKYIOUYHM BCl IUTIOCH 1 MIHYCH, BCE OUTBINE yBaru
OPUAUISIOTH TIOMYKY MUIAXIB TMEPEX0oay A0 ajbTEPHATUBHUX PECypco30epiratoumx
ekojorode3neunnx arporexHoiyorii  [1-2]. Ile BukimkaHo 3 OJHOro OOKY
EKOJIOTTYHUMH TIpoOJIeMaMH, sIKI BUHUKIW Yy TpPOIecl 1HTeHCH(ikaIii, a 1HIIOoro -
HEOOXITHICTIO 3MEHINCHHS BUTPAT PECypPCiB  TPOMHUCIOBOTO TOXO/DKEHHS, SKI
noTpeOyIOTh 3HAYHUX JOJATKOBHX BHUTPAT aHTpomoreHHoi eHeprii. [Ipukimamom
TAKOTO MIAXOMY € BIIHOBIIOBANbHA cucTema 3emuiepooctBa y CIIIA, opraniuna,
OlogmuHaMiyHa, O10JI0OTIYHA B €BpOIl, BiJIOMa TPaBOILIBHA CHCTEMa 3eMJIEpOOCTBA,
3aCHOBHHMKOM K01 OyB akazemik B.P. Bimbsamc [3].

Exonoriune (61o70riuHe 200 agbTEPHATHBHE) 3€MJIEPOOCTBO BIAPIZHAETHCA Bij
IHIIIAX CHCTEM 3eMJIEpOOCTBA BUPOIIYBAHHSAM CLIBCHKOT'OCIIONAPCHKUX KYIbTYp 03
3aCTOCYBaHHSA MIHEPAIbHUX AOOPHB, MECTUIIM/IIB Ta 1HIWX 3aco01B ximizamii [4]. [ix
€KOJIOTI3AIIEI0  3eMJIEpOOCTBA  CJiJl PO3YMITH IIMHPOKE 3AIYYCHHS TPUPOIHHUX
(Opra"iuHMX) JUKEPEN KWUBIICHHS Ta CTUMYJIATOPIB POCTY CLIBCHKOTOCIIONAPCHKUAX
KyJbTYp: PI3HI BHUIM OPTaHIYHHUX HOOpWB, OlompenapaTH Ui 3aXWUCTy POCIHAH BIJ
IITKITHAKIB 1 XBOPOO, a TaKoK 30UIBIICHHS YacTKH 01010T14HO (DIKCOBAHOTO a30Ty. Y
TOH e Yac 3 yCiX PEUOBHH, SKI MOKYTh OyTH BUKOPHUCTaHI /TS MOJIMIIIEHHS POCTY Ta
PO3BUTKY POCIIMH, HAlOUTBIIT BUMTPABIAHO 3aCTOCYBAHHS OPTaHIYHHUX JOOPUB.

VY3arajapHIOWOUH JTITEpaTypHi fMaHl [5-6], MOXKHA BHIIJTUTH OCHOBHI METOIH
BUPOOHMIITBA €KOJIOTIYHO O€3MEUYHOI TPOAYKINi POCIUHHUIITBA. yIOCKOHAJCHHS
palioHyBaHHS BHPOOHHMIITBA CUIHCHKOTOCIIOAAPCHKUX KYJBTYP Y MEKaX PETIOHIB 1
rOCTOAAPCTB - PO3MIMICHHA iX Ha JUITHKAX, BJIACTHBOCTI KOTpUX (TPYHTOBI 1
KJIIMATHYH1) HAHOLTBITIE TIOBHO BIJAMOBIAIOTh BUMOTAM JaHOI KyJIbTYPH TI1IBAICHHS

e(heKTHBHOCTI BUKOPUCTAHHS OPraHIYHUX JOOPHUB (3aCTOCYBAHHSA B AKOCTI OPTAHIYHUAX
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TO0OpHB  BIAXOMIB  CLIBCHKOTOCIOAAPCHKOTO 1 IPOMHCIOBOIO  BHUPOOHHWIITBA,
PO3IMMPEHHAS] iXHHOTO ACOPTUMEHTY), TOCHJICHHS poyi OaraTOpiyHUX TpaB Yy
MIBHAINEHH] POIOYOCTI TPYHTY, PO3IMIUPEHHS THIONI T MPOMDKHAMHU KYJIbTypaMu,
YIOCKOHATIOBAHHS iXHBOI TEXHOJIOTIi OOpOOJICHHS 1 BUKOPWUCTAHHSA I TTOCHIJICHHS
iXHBOI PO y BIJHOBJICHHI POIOYOCTI TPYHTIB; 30UTHIIEHHA B CTPYKTYPl MOCIBHHUX
TJIONT YaCTKH 3MINIAHUX MOCIBIB TMPOJAOBOIBYMX 1 TEXHIYHUX KYJIBTYP 13 KyJbTypPaMH,
1m0 (hIKCYIOTh O10JIOTIYHUHN a30T; 3aMiHa YHCTHX MapiB CUACPATHHUMU, BUKOPHUCTAHHS
B SKOCTI  OpraHiyHux  A00pmB  TOOIYHOI 1  HETOBApHOI  MPOMYKIIi
CUThCHKOTOCTIONAPCHKUX ~ KYJIBTYP, ONTHMI3aIisl CHCTEMHU OOpOOITKY TpPYHTY;
YAOCKOHATIOBAHHS arpoTEXHIYHUX 3aX0/1B O0poThOM 3 Oyp'ssHaMHu K ajJbTEPHATHBH
repOIrIaM; MOCKICHHS POJTl O10JIOTTYHIX METOIB 3aXUCTY POCIIHH.

BaxnmvBo BiI3HAUMTH, IO HE MOXKE OYyTH PI3KOTO MEPEXOay BiJl IHTEHCHBHOTO
3emsiepoOCTBa, sKe 0a3yeThCcs Ha MpuiioMax Ximizarii, 1o OiomoriuHoro. IloTpiOHMi
MEePEX1THUN TEP1oa eKOoJIori3allli 3eMJIepoOCTBa MPOTATOM SKOTO OYIyTh HMOCTYIIOBO
BUKJTIOYATHCh HEraTuBHI (POPMHU XIMIYHOTO TPECIHTY Ha TPYHT 1 POCIUHH,
BHUINTYKYBAaTHUCh OINA/UIMBl BapiaHTH TEXHOJIOTIH, $AKI JJO3BOJIATH BHPOIIYBATH
€KOJIOTIYHO Oe3IMeuHy MPOAYKIIIO MPH BUCOKIM BPOXKANHOCTI CLIIBCHhKOTOCIIOTAPCHKUX
kynsTyp [7]. [lpu 1ipbOMy BY3J0BUM MHUTAHHSAM €KOJIOTI3aIi 3eMiiepoOCTBa € Crocid
BIITBOPEHHST POJMIOUOCTI TPyHTY. be3 BUpIMICHHS I[hbOTO THWTAHHS BIAMOBA BIJ
ximi3artii MOXKE MPU3BECTH 10 PI3KOTO 3HUKEHHA BPOKAWHOCTI
CLTHCHKOTOCTIONAPCHKUX KYJIBTYD [8].

Sk 3a3Ha4arOTH OUTBIIICTh BITYM3HAHMX Ta 3apyOikHUX AOCTIAHUKIB [9-15],
OJIHMM 13 TMPIOPUTCTHHX HAMPSIMKIB €KOJIOTi3amii 3eMJIepoOCTBA € BUKOPHUCTAHHS
opraniyanx qo00puB. OcoONMMBOi yBaru 3aciiyroBye€ TaKWi BHUA JTOOPUB SK KOMITOCTH.
BupoOGHUIITBO KOMTIOCTIB € KIIOYOBWM MHTAHHAM i1 CTajgoro (yHKIIOHYBAHHS
arpoekocucteM [16]. Ilpm koMmocTyBaHHI B OprafiuHiii Macl IIIJIBHIIY€THCS
BIJIHOCHUH BMICT JOCTYMHHUX Il POCIIMH €JIEMEHTIB XHUBJICHHA (a30Ty, docdopy,
KaJIl10 Ta 1H.), 3HAILYE€THCS MATOTeHHA MiKpoduIopa Ta AUl TebMIHTIB, 3MCHIITYETHCS
KUTBKICTh TICTTIOJIO3M Ta TEKTHHOBUX PEUOBWH, AOOPHBA CTAIOTh CHUIYYHWMH, IO

noJieriye iX BHECEHHS y rpyHT [17]. [lo3uTHBHUI BIUTMB KOMTIOCTIB MPOSBIISETHCS
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HacaMIiepe ] y TOMY, 10 BOHH CIPHUSIOTh HAKOIMMUEHHIO B TPYHTI Tymycy. Kpim Toro,
3a TPUBAJIOTO, CHCTEMHOTO BUKOPHUCTAHHS KOMITIOCTIB MOKPAITYIOTHCA (DI3UKO-XIMIUH1
BJIACTUBOCTI TPYHTIB. 30UIBIIYIOTHCSA 3amach TOXXUBHUX PEUOBWH, 3HIKYETHCS
KHCJIOTHICTh, TIOKPAIIy€ThCS arperaTHuii ckinan rpyHty [17].

[Ipu BHECEHH1 THOIO TPYHTOBA MiKpodopa 30arauyeThcsi KOPUCHUMH TPYIIaAMH
Oakrepiii. Opra"iyda peyoBUHA THOIO € CHEPTETHYHUM MaTeplajioM Ui TPYHTOBUX
MIKPOOPTaHI3MIB, TOMY TICJIs BHECCHHS THOIO B TPYHTI BIJOYBAa€ThCS aKTHBI3AIlS
a30T(IKCYIOUMX Ta THITUX MIKPOOIOJOTIYHUX MPOIECiB. AJie B TOH K€ Yac € OJWH
HEAOMIK JAHOTO METOMY - Pa3oM 3 TeKTapHOK HOPMOIO THOKO Ha MO MOXKe OyTH
BHECceHO 10 100 MutH. HaciHWH Oyp sHIB, IO 3yMOBJIIOE BHCOKY CTYIIHD 3aCMIYE€HOCTI
noJjis [18].

Hacboromni TtexHomoris oTpumaHHs skicHOoro THOO BPX Ha ocHOBI
KOMITOCTYBAHHS TPOTSITOM 6 MICAIIB HaBeJAeHA B HOpMaTUBHOMY mokymeHnTi BHTII-
AITK-09.06 [19], 6 micamiB. TexHOIOTIA OTPUMAHHA OPTaHIYHOTO TOOPUBA 13 TTOCIITY
ntuil Hasenaena y JICTY 7527:2014. Metonuka BHECEHHA OpTaHIYHHUX TO0OPHUB
3arBepokeHa  Hakazom Minarponomitukn  Bigx 24.11.2021 p. Ne 382 «Ilpo
3arBepkeHHs [IlpaBunm mogo 3abe3nmedeHHs POMIOYOCTI TPYHTIB 1 3aCTOCYBAHHS
OKpEeMHX arpoximikariBy. ¥ TOH ke 4yac 3 gaHux Jlep:kkoMcrary YKpaiHu BUILIUBAE,
0 TPYHT B YKpaiHI HE OJCPXKYy€e HEOOX1THOI KUTHKOCTI JOOPHB, y TEPIIY Uepry —
opraniyaux. 3a maammu Jlepxkomcrary B 2019 p. dwactka ymoOpeHoi mutomi
MIHCpAJIbHUMHU JOOpWBAMHM [0 3arajbHOi TMOCIBHOI miomn ckmagana 69 %, a
opraniyaumu — 2,5 %. lle npu3BOaAUTH 10 BUCHAXKEHHSA 1 JAeTpaaalii 3eMelb.

JlocaipKeHASIM  TIUTaHb MO0 TIOKPAIIEHHA SKOCTI OpraHiuHuX J00pHB
saiimanmcs BueHi Bomkxoron B. B., Jlepkau C. M., Komicank H. M., Tumodiituyk b.
B., Pycakos, JI. C., Jinyx, B. ®., Habantok . B., bposko 1. C, Taylor J. P.. Jlocuts
6arato JOCIIKEHb HAMPABIICHO HA OTPUMAHHSA BHUCOKOAKICHHUX OpPTaHIYHUX JO0OPHB
3a paxyHOK BWKOPHCTAHHS PI3HUX ImTaMiB Mikpoopradizmis [20-21]. 3okpema, 3a
pe3yapTaTaMu  JOCHIDKeHb [HCTHTYTY CLIBCBKOTOCIOAAPCHKOI MikpoOlonorii Ta

arporpomMucioBoro BupoOHHIITBA HAAH BCTaHOBIIGHO OCOOIHMBOCTI CYKIIECIH
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yrpymnoBaHb MIKPOOPTaHi3MiB TIPH KOMITOCTYBaHHI OPTaHIYHUX CyOCTpaTiB HA OCHOBI
Kypstaoro mociiay [22].

Ha ocHoBI anHami3y nmiTeparypHHX JaHHUX MOJKHA KOHCTaTyBaTH, IO CYyYacHI
TEXHOJIOT1i KOMTIOCTYBAaHHS OPTaHIYHOT PEUOBMHU 0a3yrOThCA HA OMTHMI3AIIi CKITaTy
cyoctpaty 3a cmiBBiaHomeHHsM C:N, Bomorocti cyOcTpary, BHUKOPHCTAaHHS
MepeMillyBaHHs Ta aepamii. BakImBuM 3alWIIacTbess MIKPOOIOJIOTIYHHME aCIICKT,
OCOONMBO TIPH BHUTOTOBJICHHI KOMIIOCTIB 3a IHTPOAYKIIi arpoOHOMIYHO ITIHHUX
MIKPOOPTaHI3MIB, OCKIJIBKH 3'SCyBaHHSA ONTHUMAJIBHUX YMOB IS 1X I1HTPOAYKIIII
MaTAME BHPIMAJIbHE BIUIMB Ha TPWXUBAHICTh Ta PO3BUTOK I1HTPOIYICHTIB B
OpraHiyHuX cyOcTparax, o AacTh 3MOTY OTPHMYBATH 0100pTaHidH1 10OpHUBA BUCOKOT
SAKOCTI 3 3aIPOTPaMOBAHUMHU BJIACTUBOCTAMU [23].

Sk 3a3Hauae y cBOiX gocipkeHHSX Bonkoron B. B, pons opranismis, mio
3acersaoTh puszochepy, Haramye ¢yHkimii opraHiB TpasieHHs TBapuH [24]. Came
MIKPOOPTaHI3MH TIEPETBOPIOIOTh HEJOCTYIHI Il POCIWH CIOJYKH B MOOUIBHI,
ONTHUMAJBHI TSI MeTaboi3My. Y CHCTeMl TPYHT — MIKPOOPTaHI3MH — POCIIHHA
IPYHTOBI OakTepli € HE3aMIHHOIO 1 HEBIJ €MHOIO CKIanoBo0. Came TOMy pOCIHHA,
3a0e3neueHa TMOBHOIIHHAM KOMILUIEKCOM MIKPOOPTaHI3MIB, OJEPXKY€ TOBHOIIHHE
KUBJICHHS 1, IK HACJIJIOK, peaji3ye CBIM MOTEHITIAN MO0 BPOKAWHOCTI.

VY manomy acmekTi moTpiOHO BII3HAYMTH KiTackuHl poboTu JlokyuaeBa B. B. 1
Koctruesa I1. A. [25], ski cBimyarh, MO YTBOPEHHS POAOYOTO IMApy TPYHTY €
MIPOIIECOM KOMILJISKCHUM — OJTHOYACHO reosioriyauM 1 6ionoriaauM. Koctraes I1. A,
KpIM TOTO, TIOKa3aB, AK€ 3HAUCHHS MAlOTh IPYHTOBI MIKPOOpTaHi3MHu y (OpMyBaHHI
010J10T1YHO AKTUBHMX TPYHTIB, JOBIBIIH, [0 MIKPOOPTaHI3MH HE TUTHKH PO3KIIAIAIOTh
OpraHivHI PEIITKHA, a ¥ TOCTIHHO CHHTE3YIOTh CKJIQJHI OPTaHIYHl CIOJIYKH, B TOMY
gucal ¥ OIONOTIYHO aKTWBHI PEYOBHHHM, SIKI 3a0€3MEUyIOTh AKTUBHHHA PO3BUTOK
POCTIUH.

CporomHi, Ha JKajilb, y OUIBIIOCTI TPYHTIB VXK€ BIACYTHI J€AKl BHUIH
MIKDPOOPraHi3MiB, fKi 3aBKId BBaXKAIMCA 1HAMKATOPAaMH poOIoYocTi. IX Micue
3afHSAIM HETHIOBI JUII TPYHTOTBOPHOro mpomecy Oaktepii. Ilpm mpomy moioae

KOPIHHS POCIIMH 3acCeAiOTh HecTnenmu(iuHl MIKPOOPTraHi3MH, 5Ki, 3BHUYAWHO,
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BUKOHYIOTh 1 HETUTOBlI (PYHKIIi — BOHH 3aliMalOThCS HE «TOMIBJICIO» POCIHH
CIEMEHTAMHM MIHEPAJIbHOTO JKHUBJICHHS Ta 3a0e3nmedueHHAM O10J0TIYHO aKTHBHHMH
CIIOJIYKaMH, a TapasHTyIOTh Ha POCIMHHOMY opraHi3mi. Hacmigkm Bijomi: HaBiTh 3a
JIOCTaTHHOTO  MIHEPAJLHOTO JKWUBJICHHSA CIIBCHKOTOCTIONAPChKI  KYJBTYpPH  HE
320€3IeUyIOTh MMOBHOIIHHOTO ypoXkaro. ToMy BHHHKAE HEOOXITHICTH 3aCTOCOBYBATH
arponpuiioOMH, CHOPsAMOBaHI Ha 30UIBIIEHHS KIJIBKOCTI arpOHOMIYHO  ITIHHHX
MIKPOOpraHi3miB, abo o INTydHO 3a0e3ledyBaTH arporeHO3M HEOoOXITHUMU
Oakrepiamu. l[poro morpeOyrOTh MPAKTHYHO BC1 CydacHI arpoleHO3H, OCKLIbKH
TPYHTH, SK YK€ 3a3Hayajoch, € Ol0JoTiuHO jaerpamoBanmmu. Came TOMY JaHHi
HaMPsAMOK aKTYaJIbHAN T HAYKOBOTO MOMIYKY, a/Ke TOCTae€ HeOOX1THICTh Y M a00pi
mMTamMiB Ta 703 MIKPOOPTaHI3MIB JUIsi CTBOPECHHS HAWOLIBII CHPUSTIMBUX YMOB
PO3BHUTKY TPYHTOBOi MIKpO(IOpH, fAKa TPH CHOPUATIUBAX yMOBAX € OCHOBOIO
BIITBOPEHHS POJIIOYOCTI TPYHTIB.

VYkpaiHCbKUMU MIKpOOI0JIOTaMH CTBOPEHO HW3KY MIKPOOHHMX TMpemapariB Ha
OCHOBI ~ aKTUBHHMX  ITamiB  a3oTo(ikCyBabHUX,  (pocharmMoObimizyBaIbHuUX,
PICTCTUMYITIOBATTbHUX MI1KPOOPTaHI3MiB. Ile Anb000aKTepuUH, biorpan,
Hiazo6akrepun, Mikporymin, [lomimikcobakrepun, Puzorymin, Xeromik (lHCTHTYT
CLTHCHKOTOCTIONAPCHKOI MIKpOO10JIOTIi Ta arponpoMuciioBoro BupooHuiTea HAAH),
biomomiua, Puzoaktus, Puzobodit (IncTuTyT arpoekosorii 1 mpupo10KOPUCTYBaHHS
HAAH), Azorpan (IactutyT Mikpo6iosnorii 1 Bipycosorii M. JI.K. 3a6omoraoro HAH
VYxkpaian) Ta 1H. Po3pobneni Oiompenapat  XapaKTEPHU3YIOThCA  BHUCOKOIO
eheKTHBHICTIO. BUTBIIICTh 13 HUX cepTU(]IKOBAHI /TSI BUKOPUCTAHHS B TEXHOJIOT1SIX
OpPraHIYHOTO BUPOOHUIITBA CLTHCHKOTOCTIONAPCHKOT MPOayKITi [26].

Hackoroani oO6rpyHTOBaHO HOBI IPUHITUITA CTBOPEHHS MIKPOOHHMX TPETaparis,
Kl BPAxOBYIOThb HE JIUIIEC HASBHICTH AKTUBHOTO OaKTEpiaIbHOTO ITamMy, a #
ONTHMAJTbHI KUTBKOCTI (DITOTOPMOHIB ayKCHHOBOTO 1 ITUTOKIHIHOBOTO KjaciB [204-
206]. Bzaemosisa 6akTepiaibHOTO KOMITOHEHTA 3 (h1310JI0TIYHO aKTHBHUMU CIIOTyKaMH
3abe3neuye (OpPMyBaHHS TOBHOIIHHHX POCIMHHO-OAKTEeplaIbHUX CHMO1031B 1
acomariii, MO3UTHBHO TIO3HAYAETHCA HA YPOXKAWHOCTI CUTbCHKOTOCIIOMAPCHKIX

KyJIbTYp Ta SKOCTI TPOAYKIi. BukopucranHs OlompemnapariB ICTOTHO BIUTMBAE HaA
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(bopMyBaHHS KOPECHEBOI CHCTEMHM, ii IOIIMHANIBHY 3JaTHICTh, MISUIBHICTh HU3KH
(bepMEHTHHX CHCTEM POCIMHHOTO OpraHi3My, IO CIPHSAE ONTHMI3amii 3aCBOECHHS
POCITMHOIO TTOKWUBHUX PEUOBHH.

3a MaHMMH AOCIIIIB 3 BAXKKHM 130TOIOM 15N Ta JI3UMETPHUHUX JTOCTIKCHb,
MPOBEICHUX B [aCcTHTYTI CLTBCHKOTOCTIOAAPCHKOT MI1KpOO10JTOTTi Ta
arponpomuciosoro BupoOHunTea HAAH, crymins 3acBO€HHS a30Ty 3 MOOpWB mpwH
3acTOCyBaHH1 MiKpoOHWX Tipenapatis 3poctae Ha 20-30%, npu MbOMYy 3MEHIITYEThHCS
IHTCHCHUBHICTh MIrpailli crmojiyk OIOT€HHHX €JIEMCHTIB IO TIPYHTOBOMY HPOQLIIO.
3arajoM, 3a pe3yibTaTaMu TOJHOBUX JOCHIIB Ta BHPOOHWUWX BHUIPOOYBAHD Mdis
OiompenapariB Ha TPOIYKTHUBHICTh CUIBCHKOTOCIIOAAPCHKUX KYJIBTYP CKBIBAJICHTHA
BBy 30 — 60 kr/ra minepansHOTO azory, 20—40 xr/ra pocdopy [27]. ExoHomiuna
e(heKTHBHICTh MIKPOOHUX TpemapaTiB (32 YCEPENHCHHX TOKA3HHWKIB EKOHOMII
MIHEpaJIbHUX T0OpPUB) y cepenabomy ctanoButTh 2800 rpr/ra [29].

3a pesympraramu gocimikeHs [latmkm M. B. [30] craHoBneHo, 1110
IHTPOyKOBaHI B arporieHO3W KOPHCHI TPYHTOBl MIKPOOPTAHI3MH, 3aCETHUBIIH
KOpeHeBl cdepu, TpUBAIMH Yac OJOKYIOTh 1H(IKYBAHHS POCIHH TATOTEHHUMHA
OakTepisiMU Ta MIKpoMmireTamu. Pe3yabTaTi AOCTIKEHD, MMPOBEACHUX B [HCTUTYTI
MmikpoOiosorii Ta Bipycosorii imM. [I. K. 3a6onotroro [31] BkaszytoTh Ha Te, IO HABITh
y poku emdiToTii OKPpEeMHX 3aXBOPIOBaHb NEPEANOCIBHA 1HOKYJISIS HACIHHSA
OKpPEMHUMH TIperapaTaMy CIpHsIIa 3aTPUMIN PO3BHTKY XBOpoO Ha 2 — 3 TWXKHI, 110
1ICTOTHO TIO3HAYAJIO0CAd HAa YPOXKAWHOCTI KyJNbTyp. Tako BCTAHOBJICHO, IO HACIHHS,
oJicp:kaHe 3 OaKTEPU30BAHUX POCJIMH, MEHIIE 3apakaeThCs 30yJHUKAMU XBOPOO,
0coONMBO TPHOHUMH, IO 3HAYHO T ABUIITY€ 30epexeHIcTh 3epHa [31].

HacrymauM Hag3BWYaiiHO BaKJIMBHM THTAHHSAM, SKE BHUPIIIYE TPYHTOBA
MIKpOOIOJIOTISE BXKE CHOTOJHI, € BCTAHOBJICHHS (Di310JI0TIYHO ONTHUMAIBHUX HOPM
100pHB, y MEPINY Yepry, a30THUX. IX JOIIAbHICTh Mae OYTH OOIPYHTOBAHOIO HE JIHIIIE
3 €KOHOMIYHHMX MIPKyBaHb, a H eKoJIoriuHoi Ta (i310J0ridHOi JOIMIIBHOCTEH iX
3aCTOCYBaHHS, aJDKE HAJUTAIIKOBI a30THI JOOPUBA 3a0pyMHIOIOTH TOBKULIA, CIIPUSIOTH
MOTIPIICHHIO (h13MKO-XIMIYHHX 1 O10JIOTIYHHMX BIACTHBOCTEH IPYHTIB. € pi3HI criocodun

BU3HAUYCHHS (DI310JIOTIYHO TPUHHATHUX 103 A00puB. [Ipore nHalHamidHIIIAMA



13

IHIUKATOPaMHu JOMYyCTUMHUX MEK HABAHTAKCHHA arpoxiMIKaTiB Ha arporieHO3W €
IPYHTOBI ~ MIKPOOPTaHI3MH. 3a  pe3yJbTaTaMW  JOCHI/DKEHb B [HCTHUTYTI
CLThCHKOTOCTIONAPCHKOI MIKPOOI0JIOTIi Ta arpompoMuciioBoro BupoOHuITea HAAH
P AOCTHIAHWKIB [32] 3ampomoHOBajM HOBY CTpATEril0 3acTOCYBaHHS IOOpWB Yy
CLTHCHKOTOCTIONAPCHKOMY BHUPOOHHUIITBI — AK y Mekax (hi310J0TTYHOTO ONTHMYMY,
TaK 1 B IIO€HAHHI 3 OlompenapaTamu.

HocmmpkerassMu  [HCTUTYTY — CUTBCBKOTOCIOAAPCHKOi  MikpoOionorii  Ta
arponpomucioBoro BupoOHunTBa HAAH BcTaHoBIeHO, 1O 3a HAAJIUIIKOBOI
KUTBKOCTI MIHEPAJbHUX CIONYK a30Ty 1 Ae(iIuTy CBIKOI OpPraHIYHOI PEUOBHHH B
IPYHTI HEBUKOPWUCTAHA POCIWHAMH WOTO YAaCTWHA 4YEpPe3 aKTHUBI3AIIID PO3BUTKY
cneruIuHAX MIKPOOPTaHi3MIB 1HIIIIOE aecTpykiito rymycy. [lokaszano, mo s
YHUKHECHHSI IhOTO SBHUINA IPYHT Mae OyTH 3a0€3MeUeHHid CBIXKOIO OPTaHIYHOIO
pedoBHHOIO (Y BHAMISAI Gl0MacH MPOMDKHHUX CHACPATBLHUX KYJIbTYp Ta cojiomu). Lle
3abe3medye  TUMYAcCOBE 3B SA3yBAHHS  HAWIWAIIKY  MIHEPAJBbHOTO  a30Ty
MIKpOOpTraHi3MaMu, HOTo TpaHcdopMarlito B OpraHiyHi CIOJIYKH.

B ycranosax HamionampHoi akagemii arpapHux HayK YKpaiHW aKTHBHO
MPOBOJIATH TOCIIKEHHS €(DEKTUBHOTO KOMITOCTYBAaHHS OPTaHIYHOI PEYOBHHH PI13HOTO
MOXO/DKeHHSA. 30kpeMa B [HCTHTYTI CLTBCBKOTOCTONAPCHKOI  MIKpoOiomorii  Ta
arponpomucioBoro BupoOHunTBAa HAAH po3pobiieHO NPUHIMIN KEPOBAHOTO
KOMITOCTYBaHHSI OPTraHIYHOI PEUYOBMHM (THOIO Ta MTAMIAHOTO TOCIITY) 3a ydYacTi
IHTPOIYKOBAHUX IO CyOCTpaTry MIKPOOPTraHi3MiB-ACCTPYKTOPIB IIEIIOIO3H 1 JITHIHY,
CTBOPEHO HOBI 010aKTHMBHI OpraHo-miHepaibHl noOpuBa ®ocdorymin ta biokom-T
[34]. 3azHaueHi AoOpWBa XapaKTEPU3YIOTHCS HE JIAIIE 3aJ0BUIBHUM arpoOXiMIdHUM
CKJIaOoM, a W BHCOKHM YMICTOM arpoOHOMIYHO KOPHUCHUX MIKPOOPTaHI3MIB Ta
(h1TOTOPMOHIB, 1o MO3UTUBHO MO3HAYAETHCSA Ha YPOXKaAHHOCTI
curbcbkorocrnoaapchkux Kynabtyp. Y HHIL «IHCTHTYT IpyHTO3HABCTBA Ta arpoximii iM.
O.H. Coxkomoscekoron» HAAH cTBOpEHO TEXHOJOTIIO BUTOTOBJICHHS KOMIIOCTIB 3
BHCOKMM BMicTOM rymycoBux crnoiayk. B HHI| «IuctutyT 3emmepobctea HAAH»
pPO3pO0OJICHO opraHo-MiHepajabHe OloakTUBHE 100pmBO «EkoOiom». 3a3HaueHi

noOpuBa aKTUBHO BIPOBAIKYIOThCS y BHpPOOHHITBO [35]. Takoxx HE A0 KIHIA
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BHUPIMICHOIO € MpoOjieMa KOMIIOCTYBAHHS OCaJIB CTIYHHUX BOJ Ta KOMYHAaJIbHHUX
Bimxoa1B. CriocoOu oiep KaHHs IIIHHOI OPTaHIYHOI PEUOBHHA 3 KOMYHAJbHUAX BIJIXO/TIB
BIJIOMI1, TIPOTE MIKPOOIOJIOTIUH aCMEKTH ii KOMIIOCTYBaHHS MOTPEOYIOTh €(heKTUBHUX
PIITICHB.

B ocranni poku B CIIA, I3paim, [amii, bpa3wmi Ta 1Hmux kpaiHax JOCHTH
IHTEHCHBHO 3aCTOCOBYIOTH O10JIOTIUHI TIpEmapaTd Ha OCHOBI BIJCEIEKIIOHOBAHUX
MIKPOOPTaHI3MIB, THTPOAYKINISA SKHX Y KOPEHEBY 30HY POCIHH MPOTATOM IEBHOTO
BETETAIIHHOTO nepioy 3abe3neuye OUTBIIT KoMpopTHUH PO3BUTOK
CLTBCHKOTOCTIONAPCHKUX KyNbTyp. Pa3zoM 3 TUM BHOpPOBaHKCHHS OlompemnapariB y
BUPOOHMIITBO CTPUMYETHCA. MIKpoOHI TpemapaTtd NMpy HE3ANEPEUHIH E€KOJIOTTUHIH
JOIIILHOCTI 1X 3aCTOCYBAaHHS MalOTh TAKWM HEMOMIK, K HECTaOUIBHICTh X JIIH.
JlocToBipHuUii Tocniogapunii ehekt BOHM 3a0e3meuytoTh e Ha 60-70% [36].

Ha edextuBHicTh OakTepialbHAX TPEMapariB MOXKE HETAaTHBHO BIUTMHYTH
BOJIOTICTH Ta TEMIIeparypa IpyHTy. Hanpuknan, BuciBaHHS 0aKTEpPHU30BAHOTO HACIHHS
y CyXWil UM XOJIOMHWW TPYHT HE NAaCTh MO3UTHUBHOTO edekTy Bix 1HOKYJsii. Tomy
BKpaii HeoOxigHO po3podutm Olompemapar abo crmocoOHM iX BHUKOPHUCTAaHHS, sKI O
3abe3neuyBajd BHCOKY 1 CTabuIbHY iX edekTuBHICT. OTHUM 3 TMEPCIEKTHBHUX
NUISXIB BHPINICHAS I[HOIO 3aBJAaHHS, HA HAIl TOTJISA, € CTBOPSHHS CYMIINCH, sKi
MICTHJTH K CaMi MIKPOOPTaH3MH, TaK 1 )KUBUJIbHI CEPEIOBHUINA IIT HUX, a TAKOXK TIPH
MEBHUX HEBHTITHUX TPYHTOBO-KIIMATHYHUX YMOBAX MIHIMI3YBaJH O TaKWH BIUIAB JIJIS
MIKPOOPTaH13MiB.

OcTanHIM YacoM AaKTUBHO MJOCTIIKYETHCA THUTAHHS MIOA0 BUKOPHUCTAHHS
npoOIOTHUHKMX MpenapariB  JUId  BIAHOBJICHHS POJIOYOCTI TPYHTIB. 30Kpema
MOXJIMBOCTI BHUKOPHUCTAHHSA MPOOIOTHKIB g OOpPOOKHM TOCHIy TTaxIBHHUIITBA
JOCITKEHO OararhbMa HAyKOBIIMHU Ta BU3SHAUCHI PEKOMEHI0BAH1 TIPEmapaTy Ta JA03H.

[TpoGioTruni npenapaTt (MPOOIOTHKK) CKIATAIOTHCS 3 MPOOIOTHYHUX OaKTepii
1 (bepMEHTIB Ta HE MICTATh XIMIYHMX 1 MIHEpPAIbHUX 3a0pymHIOBAYiB. 3a crocobom
3aCTOCYBaHHS MPOOIOTHKH MOKHA YMOBHO BIJTHECTH JIO KJIaCy PEarcHTIB, ajie 3aBIsIKH
CBOIH €KOJIOTIYHOCTI, BOHM HE MAalOTh HETATUBHOTO BIUIMBY HA SIKICTh TPYHTY, Y

MOPIBHAHHI 3 XIMIYHMMH mpenapartamu. [lpobGioTnuni OakTepii 3a BH3HAYCHHSIM €
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HEMATOTCHHUMHK,  HETOKCMYHWMH,  BOJIOJMIIOTH  BHCOKOIO  aJAre3WBHOI  Ta
AHTAaroHICTUYHOI 3/IATHICTIO JIO MATOTCHHMX 1 YMOBHO-TIATOTCHHUX MIKPOOPTaHI3MIB.
binbmmicTe mpoO1OTHKIB MICTATh B CBOEMY CKJIAAl, SIK IPaBUJIO, (PaKyIhTaTUBHO
aHaepoOH1 Oaktepii (B OCHOBHOMY pomiB Bifidobacterium 1 Lactobacillus) 1
CIIOpOYTBOpPIOIOUl aepoOHi Oaktepii pony Bacillus (Bacillus subtilis, Bacillus subtilis
var. amyloliquefaciens, Bacillus licheniformis, Bacillus pumilus, Bacillus megaterium
1 11.). BupobGnenns mojounokuciumu Oakrepiasmu Bifidobacterium 1 Lactobacillus
OpPraHIYHHUX KHCJIOT, a TaKOX BEJIMKOI KUIBKOCTI O10JIOTYHO aKTHBHHX KOMITOHCHTIB
(aHTHO10THKIB, OAKTEPIOIUHIB, J30IMUMY, TIEPEKHUCY BOJHIO), AK 1 KOHKYPEHIUA 3a
MOKWBHI PEUOBHHU, TPHUTHIUYE PICT 1 BHUTICHAE 3 XapuyoBOi HIMI TATOTEHHI
MIKPOOPTaHI3MH, a TAKO THUJIICHI OakTepli. BigmidaeThes Takok 34aTHICTH OakTepiit
poay Bacillus BupoOIATH BITaMIHH, aMIHOKHCJIOTH 1 010JI0TTYHO aKTHBHI PEYOBHHH.

Cinna mammuka (Bacillus subtilis) mpomykye pi3HOMaHITHI aHTUMIKPOOHI
METa0OITH, JIMONMENTHIN, TOMNeNTHAA, (EPMEHTH, HEMENTHIAHI CIOJYKH, IO
3HAYHOIO MIPOIO 3YMOBIIOE ii (yHrimuaHui edext moao ocoOIMBO HeOE3MEUHUX
ditomarorennux rpubiB [38] Haiibinpm qokiIagHO BHBUCHO CTPYKTYPY Ta MEXaHI3M
i JinonenTUaHuX (DYHTITHIIB, 0 SKHX BIAHOCATh aKTHBHI HEOTHIA 3 CIMCHCTB
1TypiHiB, cypdaktuniB, ¢enrimmnis [39]. Cunrtes mmnonentumis Bacillus subtilis
BIJIITPA€ KITIOYOBY POJIb MPHUIAYIICHHI (PITOMATOTCHIB Y TPHPOJHUX YMOBAaX, TPH
IIbOMY MPOAYKIlIS ITypHHIB Ta (DEHTIIHHIB BU3HAYAETHCS MPUCYTHICTIO (hiTOTATOrCHI B
Yy HaBKOJIMIITHbOMY CEPEIOBHIIII.

Bucoka edexTuBHICTH TIPOTH MINEMabHAX TPHUOIB TOB'A3aHA 31 3MATHICTIO
metabomTiB Bacillus subtilis BnauBati Ha MeMOpaHW 3a JOTMOMOTOIO B3aEMOI 3
€pProcTeposioM, TPU IHOMY BIAOYBAETHCS YTBOPEHHS TIP 3 HACTYIMHHAM BHXOJOM
OJTHOBAJICHTHUX KaTIOHIB 3 KIITHH, SKI Yy 3B'sS3ky 3 1M mi3ytotees [40]. s
JIMOTENTHAIB 3 PI3HUX CIMEHCTB crenuiuHl MeXaHI3MHU yTBOPEHHS mip pizHl [318].
Ax mpaBwmiio, mramMu OakTepii 3 BUCOKAM BMICTOM JNMOMENTAIHUX aHTHOIOTHKIB
MalOTh OUTBIII BUCOKY QHTAaroHICTHYHY aKTUBHICTh 1 MIUPOKHUM CHEKTP [li. 3 1HIIOTO
00Ky, PpOCIHMHHI TIONICAaXapuaud CTAMYJIOIOTh YTBOPEHHsS CypdakTuHy, 10

MPOIYKYETHCS B TIEPII TOJAWHA B3aEMO 1T OaItuI 3 TKaHMHAM# KopeHiB [41].
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OyHTIIUAHY aKTABHICTH MOB'SI3YIOTh TAKOXK 3 HASBHICTIO y OAIiT TOBEPXHEBO-
AKTUBHUX PEUOBHWH, AKI SBJISAIOTH CO00I0 amdimaThyHl MOJIEKYIH 3 TOJISIPHAMH Ta
riapodobrrMu nuTbHATIAMHA. Cyp]akTHHU BITHOCATHCA OO0 HAWOUTHIT €(hEKTHBHUX
0iocypdakTaHTIB - IOBEPXHEBO-aKTHBHHUX PEUYOBHH O10JOTTYHOTO TMOXOMKCHHS.
Matoun nomiOHy A0 ITYPHHIB CTPYKTYPY Ta aHTArOHICTHYHI BIACTHBOCTI, MOJICKYJIH
cypdakTuHiB, Ha BIAMIHY BIJ ITYPHUHIB, MICTSATh aMIHOKHCJIOTH 3 TiapodoOHUMHA
pagukajgaMu Ta [-TIAPOKCHIILOBAHOIO KUPHOIO KHCIOTOKO. Kpim mpsamoi  mii,
cypdaktunu Ta denriunan Bacillus subtilis 3amo0iraroTe aare3ii KOHKYPEHTHUX
MIKpOOIB 1 MOXYTh 1HIYKyBaTH B POCIIMHAX CUCTEMHY CTIHKICTh JO TATOTEHIB Ta
HECTIPUATIMBUX abloTmuHux (pakrtopiB]. JlimomenTwaHi aHTUOIOTHKH MOXKYTh
CIpUMATHUCS KIITHHAMH POCIIMH SK CHUTHAT 1HIMIAI] 3aXWCHUX MEXaHI3MIB, TOOTO
OyTH eMCUTOpaMHU.

Takum uwmHOM 3maTtHICTs Bacillus subtilis TpoaykyBaTH pPI3HOMAHITHI 3a
CTPYKTYPOIO Ta BJACTUBOCTAMH O10JIOTIYHO AKTHBHI METAOOJITH 3HAYHOIO MIPOIO
obyMoBmoe ii pyHrimuaaui epekT moao ocobauBo HebOe3nmeuHux (hiITONATOTCHHUX
rpubiB. Ajle Ha AaHWH Yac MUTAHHSA MO0 BHUKOPHCTAHHS MPOOIOTHKIB y IpoIlecax
BIJIHOBJICHHS POMIOYOCTI TPYHTY € MAIOAOCTIKCHUM, $KE TUIBKA TOYHMHAE
PO3BHUBATHCS.

VY HaykoBIM JiTEpaTypl TaKOX BIJA3HAYAIOTHCA I1HIN aIbTECPHATHBHI METOIH
OTPUMAaHHA BHCOKOAKICHOTO OPTaHIYHOTO A00pwBa. 30KpeMa y psjl JITepaTypHUX
JUKEpeN  BiA3HAYaeThcss [386], mo s MIBUINCHHS SKOCTI THOIO MOXIIHBO
BUKOPUCTOBYBATH BYTJICAMOHINHI COJIl, KOMIIOCT 110 OTPUMYETHCS 30arauyerhcs Ha
aMOHIMHY (hOpMYy a30Ty 1 BYIJICKHCIHMI ra3, IO 3a JaHUMH psxy aBTopiB [39-40]
MIPU3BOUTH IO TIABUIIEHHS KOHIIEHTPAIIi ByTJICKUCIIOTH.

Hackoromni ocobnuBy yBary mpu CKJIaJaHHI 30HAIBHUX CHCTEM 3eMIIepoOCTBa
MPUAUISIOTh BUKOPUCTAHHIO MICIIEBUX CHPOBHHHHUX PECYPCIB 3 METOIO IMiABUIICHHS
¢(eKTUBHOI POMOUOCTI TPYHTY Ta Olojorizamii 3emyepoOCcTBa, 30KpeMa HPHUPOIHI
po3comn Ta MiHepanu. JlocmimkeHas mpoBeaeHl y [41] mO3BOMMIM BCTAaHOBHUTH
ONTHMAJIbHY /03y BUKOPUCTaHHS MiHepami3oBanoi miactoBoi Bomu (MIIB) mns

MOKPAIICHHS SKOCTI OpraHiyHnX no0puB. BukopucTaHHS MIHEpPANII30BaHOI TUIACTOBOI
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BOJIM BHUTIAHO BIJPI3HSAETHCS BIJ 3alPONOHOBAHUX paHime MeroaiB TaMm, mo MIIB
MICTUTh Yy CcBoeMmy ckiaal a0 3% Hadtm, Aka TpW TOTPAIUIAHHI HA THIA CIPUSE
3MCHIIICHHIO BTPAT amiaKy, 3aBASKH YHIKQJbHOMY TpuUpogHoMy ckiaxy MIIB
30araduye THiIf HE TUIBKH Ha TOJOBHI €JICMCHTH JKUBIICHHS, aji¢ 1 HA MIKPOCICMEHTH,
AKUX y THOEBI HEBEMKA KITbKICTh, MIIB 3HauHO 3HMXKYE CXO0XKICTh HACIHHA Oyp SHIB
K1 3HAXOISITHCSA Y THOEBI.

3okpemMa gochipkeHHs mpoBencHi y [10] mo3BommiM  BCTAHOBHTH, IIO
BUKOPWCTAHHA MPUPOTHUX PO3COIIB Ta MIHEPAIB T/ 4ac 30epiraHHs THOIO, T03BOJISE
SHUIIMTH PyASpaibHy POCIMHHICTD KA pocTe Ha Oyprax 1 30aradye rHIi HA HACIHHS
Oyp’sHIB, 3HAUHO 3HU3WTH CXOXKICTh HACIHHA Oyp’sHIB SKE BXE MICTHTHCA Y
OpPraHIYHHMX BIAX0JaX TBAapPUHHUWIITBA, IIJBUIIUTH IIOXKHBHICTH 3a PaxyHOK HOro
30araueHHs Ha MIKPOCJIEMEHTH, BMICT SKHX Yy JEAKHX TPYHTaX HAJATO HHU3bKHM.
BcTranosneno 1cToTHe 30UTBIICHHS BMICTY OTPAHIYHOI PEUYOBMHHA 1 TIOKWBHHX
€JIEMEHTIB TIPH BUKOPHUCTAHHI MIHEPATI30BaHOi TIACTOBOT BOAM B /1031 250 J1/T THOTO.

Takox mpoBeneH1 AOCTIHKEHHS 00 BUKOPUCTAHHS TPUPOIHUX PO3COIIB Ta
MIHEpaJlIB K OCHOBHOTO JOOpHMBA HA IOCIBAaX CLILCHKOTOCIOAAPCHKHX KYJIBTYP.
JlocmipkeHHS TTOKa3anu, 1o 3actocyBanHs MIIB, sk ocHOBHOro moOpuBa, HOpMaMu
Bim 300 mo 900 nm/ra € HeedexkTuBHUM. J[OCTOBIpHI TPHUPOCTH YPOXKAIO O3UMOI
MIIISHAIN BiaMideHl mpu Hopmax BHeceHHs 900 1 Oumpme mtpie MIIB mHa 1 ra.
Kpammm BapianTom 3a pokm pAocipkeHb BusgBuBcsa 1200 j/ra miHepaai3oBaHOI
MJIACTOBOI BOAM HA OJWH TEKTap, MPHU HHOMY yPOXKAWHICTH O3WUMOI TIICHUIT CKJTajia
35,6 w/ra, mo Ha 27,5% Bume 3a KoHTpoiab. Buxopucranas MIIB npo3Boauio
T IBHAIUATH HE TUTBKH YPOXKAMHICTH 3¢pHA 03UMOT TIIICHMITL, aJie 1 HOTO AKICTH [22].

Takox mocmipKyBamucss MOMXIIMBOCTI MIOJAO BHKOPHUCTAHHA OImodiTy K
OCHOBHOTO A00pHWBA HA TMOCIBAaX PI3HUX CUIHCHKOTOCTIOAAPCHKUX KyabTyp [23]. [lpm
JOCITIKEH] BILTUBY O1mioiTy HAa TPOMYKTUBHICTH O3WMOI MINCHHIN HE BHUSBJIICHO
YITKOi ~ TEHJEHINi M0 3pOCTaHHA TMPOAYKTHBHOCTI  MOCIBiB.  bimodit €
BHCOKOMIHEPAJII30BAHOIO PEYOBHHOIO 3 TIEPEBAXKAHHSAM COJICH XJIOpYy, TOMYy HOTO

e(eKTHBHICT, B 3HAUHIN MIpl 3aJ€KHUTh BlJ KUIBKOCTI OTMaAiB Y OCIHHbO-3UMOBHH
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MePioJ, SIKI CTBOPIOIOTH MMPOMHUBHUHN PEKUM TPYHTY 1 BUMHUBAIOTH HAUTUIIOK XJIOPY 3
BEPXHbBOTO IIApy TPYHTY [23].

TakuM dYWHOM, TPYHTYIOUMCh Ha TIONEPEAHI BITUM3HSAHI Ta 3apyOikKHI
JOCITIKEHHSI, MOXHA KOHCTATyBAaTH HAWOUIBITY TEPCIEKTHBHICTS BUKOPUCTAHHS
MiHepai30BaHoi miactoBoi Boau (MIIB abo B iHmmx jiteparypHux mkepenax [10] —
CIIB) Ta MikpoOIOJIOTIYHMX TMPENaTIB, 30KpeMa MPOOIOTHKIB, Y SIKOCTI OpTraHIYHHX
n00pUB Ta y TEXHOJIOTIi OTpUMaHHS THOIO. Bpaxosytoun, mo Bukopuctanas MIIB 1
MPOOIOTHKIB HE CYMEPEUNTh TEXHOJIOT1] BEJACHHS 3eMJIepoOCTBA B KOHTEKCTI CTAjOTro
(hyHKITIOHYBAHHA arpOEKOCHUCTEM, KOMIUICKCHE BUKOPHWICTAHHS MAaHWX MpEnapariB €

AKTYAJIBHUM JJIA IIOJaJIbIIOIO HAYKOBOI'O I[OCJ'IiI[)KeHHH.



19

PO3/LI 2.
EKCIEPUMEHTAJILHA YACTHUHA.
YIOCKOHAJIEHHSI TEXHOJIOTTI OTPUMAHHS BUCOKOSIKICHUX
JTOBPUB 3 BUKOPUCTAHHSIM CIB TA TIPOBIOTUYHUX MPEITAPATIB

2.1 Buxopucranns CIIB Ta npo0ioTu4yHNX npenapariB JJis NOKPAIIAHHSA
SIKOCTI OpraHiyHux 100puB

Ha cywyacHoMy piBHI PO3BHUTKY arpapHOTO BUPOOHHWIITBA OCHOBHHUM TTOBHHHO
OyTH HE CHOCTepeKEHHA 1 KOHCTaramiss (hakTiB TOTIPIICHHS CTaHy JOBKULIA
BHACNIZAOK 3aCTOCYBAaHHS arpoxiMIKaTiB, a 3amoOIraHHsS MOMJIMBHX HETaTHBHHX
¢(eKTIB 3aBISKH 3aPOBAIKCHHIO HAYKOBO-OOIPYHTOBAHOI €KOJIOTIUHOI TEXHOJIOTI, B
OCHOBI KO1 JICKUTh CHCTEMa €KOJOTIUHOI Oe3MeKH AOBKULIA 1 310pOB's moaci. s
3a0€3MEUCHHS] CTAJIOTO PO3BUTKY CYYaCHUX arpapHAX BUPOOHWYMX CHUCTEM PI3HUX
dbopM BIACHOCTI B yMOBaX IEPEXIAHOTO MEPIOAy 1 BHKOPHUCTAHHSI B OOMEKCHUX
o0'eMax XIMIKO-TEXHOTEHHHUX PECYPCIB BHUHUKAE TpoOJieMa iX YaCTKOBOI 3aMiHH
ATPTCPHATUBHUMH MAJIOBUTPATHUMHU 3axoAaMH, SKi 0a3ylOThCS HaA MPHUPOTHUX
IPOIIECax CaMOBITHOBJICHHS.

InTeHCcHBHE 3eMyIepoOCTBO, fAKE 3a0e3Meuye OTPUMAHHS BHUCOKHX BPOXKAiB
CLTBCHKOTOCTIONAPCHKUX KYJIBTYP, TPUCKOPIOE BUHOC TOKMUBHUX PEUOBHH 3 TPYHTY 1
MIHEpaN3amilo TyMmMycy. PerymoBaHHS IhOTO MPOIECY CTa€ MOMKJIUBHM TUIBKH
3aBASIKA BHECEHHIO N0OpuB, TOMy 0111 60% TOXXMBHUX PEUOBHUH BHOCATH Y TPYHT 3
MIHEpaJIbHUMHU M00puBaMu. AJlie Ha BIAMIHY BiJ OpPraHIYHHX JOOpHWB MIHEpPAJbHI
MOXYTh MICTUTH Yy CBOEMY CKJIa/l HeOe3medHi OlOXIMIYHO AKTHBHI PEUOBHHH, IO
MOKE 3aBJATH KON €KOJOTIUHIN CTaOLIBHOCTI arpo0ioneHO3y.

[Mmi#t mictute 611 25% cyxoi peuosunn 1 6mm3bK0 75% Boau. B cepemabomy B
raoi 0,5% azory, 0,25% docdopy, 0,6% xanito 1 0,35% xameiito. Jlo ckmamxy THOHO
BXOATh Takoxk 30-50 r mapranitnto, 3-5 v 6opy, 3-4 r miai, 15-25 r muaky, 0,3-0,5 T
mombaeny Ha 1 ToHH. KpiM MOXWBHHMX PEUOBHWH, THIH MICTHTHh BEJUKY KUIbKICTH
mikpoopratni3mis (B 1 T 6mu3bko 10-15 kr sxuBrx MikpoOHuX kmithH). [Ipu BHeceHH1

THOIO IPyHTOBA Mikpoditopa 30arauyeTbcsi KOpHCHUMU rpynamMu OakTepiii. Opraniyna
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PEUYOBHHA THOIO € CHEPTETUYHUM MaTePIaJioM IS TPYHTOBUX MIKPOOPTAHI3MIB, TOMY
MCJIsE BHECEHHS THOIO B TPYHTI BIIOYBAETHCA aKTHBIZAIlA a30T(HIKCYIOUHX Ta 1HIIAX
MIKPOOIOJIOTIYHHX TPOIECiB. AJle B TOH € Yac pa3oM 3 FeéKTapHOK HOPMOIO THOIO Ha
most Moke Oytw BHeceHo a0 100 muH. HaciHMH Oyp'sHIB, IO 3YMOBIIIOE BHCOKY
CTYTIHb 3aCMIYEHOCTI TOJIS.

[Tonepemni nocmimkerHs [10] 703BOMMIM BCTAHOBUTH ONTHUMAIbHY 03y
BUKOPUCTAaHHA CynmyTHhO-TIacToBOi Boam (CIIB) mist mokpareHHsa SKOCTI OPTaHIgHAX
no0puB. Y TO# ke Yac MmoJanbiiie BUBYSHHS JAHOTO MTUTAHHS, 30KpEMa KOMIUIEKCHOTO
Bukopuctanaa CIIB 3 mikpo06ionoriyHUMHU TipenaparaMu JUisl MOKPAIIEHHS SKOCTI
OpraHiyHuX JOOPHUB € aKTyaIbHUM HAChOTO/IHI.

Bukopucranas  CymyTHBO-TUIACTOBOI  BOAM Ta  MPOOIOTHKIB  BHTITHO
BIJIPI3HAETHCS B1J 3aNIPOTIOHOBAHUX paHiiie MeTo 1B ThM, 110 CIIB micTtuTh y cBOEMY
ckiami 10 3% nadTy, SKa MpU NOTPAIUISHHI HA THIH CTIPHUsAE 3MEHIIICHHIO BTPAT aMiaKy
[10]. 3aBmsaxu yHikameHOMY TipupogHoMy ckiany CIIB 36arauye rHiii HE TUTBKMA Ha
TOJIOBHI €JICMEHTH JKHBJICHHS, aJic 1 HAa MIKPOCJIEMEHTH, SKAX Yy THO€EBI HEBEIUKA
KUTBKICTb.

[lix gac BUKOpPUCTAHHSA CYMyTHHO-TUTACTOBOI BOJM Ta MPOOIOTUKY Jisi 0OPOOKH
OypTIB THOIO, B1IOYBAEThCS UMK PsAJT MO3UTHBHUX 3MIH K B SKICHOMY CKJIaji, TaK 1
(diTocaniTapaoMy cTaHl ocTaHboro. CymyThO-IIJTACTOBA BOJA CHPHSE 3MEHITICHHIO
CXOXOCTI HaCiHHSA Oyp’sHIB mija yac 30epiraHHsA THOIO, a TAaKOX MOKPAIy€e XIMIUHAN
CKJIaJ] THOIO, TPOOIOTHKY K 3HE3aPaXKylOTh THIH BiJ MAaTOTCHHUX MIKPOOPTAHI3MIB, Y
TOH K€ Yac CHPHSAIOTh PO3BHTKY MIKPO(DIOPH, IO OMTOCEPEAKOBAHO MTOKPAITy€e SKICHI
XapakTepucTuku raoto [11].

JIng TepeBipKd MAaHOTO TPHUIYIICHHS Ha TMEPIIOMY eTaml Jociimy OyJio
3aKJIAICHO KOHTPOJIbHUHN BapiaHT otpuMmanHsa rHOI0 BPX mo crangaptHii TexHOMOTI
(xommoctyBanns BianosigHo BHTII-AIIK-09.06, 6 wmicsmiB) Ta 3anmpornoHOBaHUH
IHHOBAIIIMHAKA OI10JOTIYHAM METON 3 KOMILDICKCHHM BHKOPHCTAaHHSAM CYIIYTHBO-
MIacTOBOi BOAM Ta MPoOIOTHKY (Sviteko-Aepobiomux-01) wa mepiog 3 wicsil.
Konnentpammia CIIB, Biamosimno momepeanix aocimimkers [10], ckmamama 250 n/T.

JUtss  BW3HAUGHHS ONTUMaNbHOI J03W TPOOIOTHKY  3aKIajeHO  IOMEPEIHBO
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EKCIICPUMEHTA Ha 3 MiCAIll 3 PI3HOK KOHICHTPAIED MPOOIOTHKY  Sviteko-
Aepobiomux-01 o6’emom 100 m/r Ta CIIB mozoto 250 5/t y tHOi (y 3-X KpaTHIA
MOBTOPIOBAHOCTI):

- BapianT | - KOHTpOJL — oTpuManHg THOO BPX mo crammapTHiii TeXHOIOTII
(xkommoctyBanns BianosiqHo BHTTI-ATIK-09.06, 6 micsimiB) ;

- BapiaHT 2 - npoOioTuk Sviteko-Aepobiomux-01 o6’emom 100 /T (HaTHBHUIA)
ta CIIB mozoro 250 i/t

- BapianT 3 - mpobioTuk Sviteko-Aepodiomux-01 06’ emom 100 51/T (pozdaBrennii
10%) Ta CIIB gozoto 250 n/T

- BapianT 4 - mpobioTuk Sviteko-Aepodiomux-01 06’ emom 100 11/T (po3daBeHnis
1%) Ta CIIB mo3zoro 250 i/t

- BapiaHT 5 - mpobioTuk Sviteko-Aepodiomux-01 06’ emom 100 11/T (pozdaBiennii
0,1%) Ta CIIB no3zoto 250 a/T;

- Bapiaat 6 — mpobiotuk Sviteko-Aepobiomux-01 o6’emom 100 5/t
(posbasnennii 0,01%) Ta CIIB mozoro 250 n/t;

- Bapiaat 7 — mpoliotuk Sviteko-Aepobiomux-01 o6’emom 100 s/t
(posbasnenuti 0,001%) Ta CIIB nozoro 250 n/T;

- Bapiaat 8 — mpobiotuk Sviteko-Aepobiomux-01 o6’emom 100 s/t
(posbasnenuti 0,0001%) Ta CI1B nozoro 250 a/T.

Tak, 3a pe3ynpraramMu OaKTEPIOJOTIYHUX JOCHTIKEHb THOK, OTPHMAHOIO II0
3aMpPOMOHOBAHIN METOIUITl BCTAHOBJICHO, IO PIBEHb MATOTCHHHUX MIKPOOPTaHI3MiB
micas 3-X MICAINB KOMIMOCTYBaHHA Tipu HaTuBHOMY Ta 10% po3umHi TipoO1oTHKY
3HAUHO 3HU3WBCA, a TaKUX TATOTEHIB, AK CAJIbMOHEIIA Ta KHINKOBA MAJIMYKa — HE
Oyno BusasneHo (puc. 2.1). Menma ounctka BiaOyBaeThes npu 1% Tta 0,1% pozumnax
podI0THKY Sviteko-Aepodiomux-01. TakuM YHHOM JUIS TOAANBINNX JIOCIIKEHB
po3risnanacs KOHIEHTpamis npodiotuky (Sviteko-Aepobiomux-01) 'y po3baBiieHHI

10%.
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KoHTponb HatusHuit  1:10-1 1:10-2 1:10-3 1:10-4 1:10-5 1:10-6

e=@umf coli ==@==Salmonella ==@==Streptococcu ==@==Staphyloccoccus

Puc. 2. 1 - Buxkopucranusa CIIB (mo03a 250 1/T) Ta pi3HOi KOHIIEHTpaIlli MPoO10THKY

(Sviteko-Aepobiomux-01) nozoto 100 n/T st 3HE3apAKSHHAS THOIO

Bukopucranns npobioTuky Sviteko-Aepobiomux-01, mo MicTuTh 6aKTepii pomy
Bacillus (Bacillus subtilis, Bacillus subtilis var. amyloliquefaciens, Bacillus
licheniformis, Bacillus pumilus, Bacillus megaterium) # 1H. Ta € TPUOKOBUMH
AHTArOHICTaMH, CYTTEBO 3HWKYE PIBEHb MATOTCHHUX TPHOIB SIK Y KOMIIOCTI, TaK 1y

IPYHTI TICIIA HOTO BHECEHHS (puc. 2.2).

m CanpoTpodHi Bnan,
TMC./r opraHivHoi
CyMmiLli

m [laTtoreHHi BuAan,
TMC./r opraHidyHol
cymiLi
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®m CanpoTpodHi Buan,
THc./r opraHivHol
cymiwui

®m [NaToreHHi Bnaw,
TMC./r opraHivHol
CyMmiLwi

Puc. 2.2 - Bmict 3araabHO1 KIJIBKOCTI TPHOIB MICIIA 3HE3apaXeHHS THOIO:
a — KOHMPOJIbHUT 3PA30K (OMPUMAHHSL 2HOK NO CIAHOAPMHIT EXHON02IT),
0 - npobiomux Sviteko-Aepobiomuk-01 06 'emom 100 /m (pozbasrenuii 10%) ma CIIB
003010 250 wm

3a pe3ynbTaTaMM MIKOJIOTIUHUX JIOCTIKeHb 3paskiB (Bapiantu 1 1 3)
BCTAHOBJICHO, IO 3arajibHa KIJbKICTh TPUOIB y 3pa3Kkax BapiioBayia B Mexax Big 162
THC/T opraHiuHoi cymimi (Bapiadt 1 - koHTpons) 10 2069 tuc/r (BapianT 3 — cymimn
CIIB mo3oto 250 n/ra Ta npobiotuk Sviteko-Aepodiomux-01 10% po3baBaeHHS 103010
100 n/ra). Yactka marorennux rpubiB cranoBmina 1,1% (Bapianat 3) ta 18,5% nHa
KOHTpoJ (BapiaHT 1). Bu3HaueHo, 1m0 KUIBKICTh MATOT€HHUX TPUOIB y THOI TICHS

00pobku CIIB Ta mpobiotukom Sviteko-Aepobiomux-01 'y BapianTi 3 Oyiia MeHIIa Ha
18% (puc. 2.3).
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‘)‘Q_(:
( .!II}M‘II“\HZ'IH BHIHM, %6 3arajibHOIl
MacH 81,5
0]
[Taroredn BHIH. %o 3ara/IbHOl MacH R
18,5

m CNBnpobiorme  m Kosy

0
70

Puc. 2.3 — BiacoTok BMICTY MaTOr€HHWX Ta CanrpoTpoHUX TpubIB TICISA
3HE3aPAXKECHHS THOIO:
a — KOHMPOILHULL 3pA30K (OMPUMAHHS CHOK NO CIMAHOAPMHIT MEXHON02IT);
0 - npobiomux Sviteko-Aepobiomuk-01 06 'cmom 100 w/m (pozbasnenns 10%) ma CIIB
003010 250 wm

Jna Busnauenns naii CIIB Tta mpobiotuky Sviteko-Aepobiomux-01 wHa
KUTTE3TATHICTH HACIHHS Oyp sHIB 1 KYJBTYPHHUX POCIIMH B KOMITOCTH OyJIM 3aKJIa/ICH1
B MIMMOYKAX HACIHHS PI3HUX POCIHH 3 PI3HOIO BUXIAHOIO CXOXKICTIO: mupwuiis (52%),
Tpupebdbepuuk (59%), ocor momsosuit (12%), mupiii mos3yuwmii (46%), nobdoma Oina
(55%), penvka auka (73%). 3 KyJIbTypHUX POCIMH BUBYAIHA 03UMY mieHUITO (89%),
Kykypymy (92%), ropox (76%), mykposuii Oypsik (79%). bynu 3aknameHi HacTymH1
BaplaHTH JOCTIY:

1 BapiaAT — KOHTPOJIb (CTAaHAAPTHA TEXHOJIOTIA, 6 MICSIIB);

2 Bapiant - CIIB nozoro 150 n/ra ta mpobGiotuky Sviteko-Aepodiomux-01 100
a/ra (10% possenenns), 3 micsii;

3 BapianT — CIIB mozoro 250 ni/ra ta mpobiotuky Sviteko-Aepodiomux-01 100
a/ra (10% possenenns), 3 micsii;

4 sapianT - CIIB mozoro 350 ni/ra ta mpobiotuky Sviteko-Aepobiomux-01 100

n/ra (10% po3senenns), 3 mMicsIl.
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Haciaas kymbTypHUX POCTWH, SKI BHKOPHCTOBYBAJM B JOCTIAAX, MICIA 3-X
MICAIIB 30€piraHHs BTPATHIM CBOIO CXOXICTh. [licmst 3-x micsmiB 30epiranas y
BapianTi ae 3actocoByBam CIIB (250 n/T) Ta mpobiotuk Sviteko-Aepobiomux-01
(100 n/T, 10% po3BeneHHs), HACIHHA OCOTY TOJIbOBOTO, 10001 017101 Ta PEABKHA TUKOI
MOBHICTIO BTPATHJIN CXOXICTh, HACIHHA IHIIWX Oyp sSHIB 3HAYHO i1 3HW3WIA (IITUPHTIT

Ha 55,8%, TpupebepruK - 66,1%, mupiit moB3yuwnii - 45,6%) (puc. 5.4).

% 80—
704
60
O CxoxicTh HaciHHS Oyp'sHIB 10
p= 06pobku 6ypti CIIB Ta
507 IpoGioTHKOM
4017

B CxoxicTh HaciHHS Oyp'sHIB B
obpobnenunx CIIB (250 /1) Ta
npodioturoM(100 11/1, 10%
pozbapieHHs) OypTIB Mmicas 3-X
MicCSIliB 30epiTaHHs

30+

204

104

MUPHIL  TPUPEOCSPHUK 0CcoT nupiit noboja 6ina  penpKa JuKa

Henaxy4yui IIOJILOBAA MIOB3Y4YHI

Puc. 2.4. Cxoxictb HaciHHA Oyp saHIB A0 Ta micas 06pooku raoro CIIB (250 n/T)

Ta pobioTukoM Sviteko-Aepobiomux-01 (100 n/T, 10% po3BeneHH:)

Ha koHTpom 3HWXEHHS CXO0XOCTI Oyp sHiB Ticias oOpoOkw 6 MICAIIB TO
CTaHAAPTHINW TexHONOril ckmanmo: mupuns Ha 13%, tpupebepamk Ha 35%, mwpiid
nmoB3yunii Ha 12%, noboxa 6Gina Ha 9%, penpka auka Ha 24%, OCOT MOJLOBHHA HE
BTPaTUB CBOIO CxOicTh. Ha Bapianti 3 Bukopucrtanus CIIB mozoro 150 i/t Ta
npobiotukom Sviteko-Aepobiomur-01 100 1/t (10% po3BeaeHH:) 3HUKESHHS CX0XKOCTI
Oyp’siHIB OyJIM 3HAYHO KPAIMMM Ta Micis oOpoOKW 3 MICAINB CKIIAJN: IMAPHUIIS HA
23%, tpupebepuuk Ha 50%, nmpiii moB3yuuit Ha 24%, mobona 6ima Ha 72%, penpka

muka Ha 75%, ocot monboBuid Ha 17%. Ane Hadkpali JaHl 10 3HMMKEHHIO CXOXKOCTI
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Oyp’sHIB OTpMaHO Ha 3 Ta 4 BapiaHTI, MPXA YOMY BOHH CYTTEBO HE BIJAPI3HIZHIHACS,

10 MIATBEPXKYE AonUIbHICTh BUKOpucTanHs CIIB mozoro 250 n/T (puc. 2.5).
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Puc. 2.5 - Cxoxicth HaciHHS Oyp'siHIB B 00pOOICHUX PI3HUMH KOHIICHTPAI AMH
CIIB Ta mpob6iotukom Sviteko-Aepobiomux-01 OypTiB micig 3-x MicsIiB 30epiranas y

MOPIBHSHHI 3 KOHTPOJIEM

Kpim 3HauHOTO 3MEHINIEHHA 3aCMIUYEHOCTI THOK HACiHHAM  Oyp gHIB
sukopuctanuaa CIIB ta npob6iotuky Sviteko-Aepodiomur-01 3MIHIOE XIMIYHANA CKITAT
rHor0. Xoya CYMyTHBO-TUTACTOBA BOJA HE MICTATh y COOl BEIMKHX KOHIIEHTpAIn
OCHOBHHMX €JIEMEHTIB MIHEPAJIbHOTO >KWBJICHHS, BOHH € IIHHAM TPUPOJIHUAM
JDKEPENIOM BEJIMKOI KUIBKOCTI MIKPOEJIEMEHTIB (AK 1 MPOOIOTHK), SKI MO3UTHUBHO

BILTUBAIOTH HA PICT 1 PO3BUTOK CLIILCHKOTOCTIONAPCHKUX KYIbTYP (pHC. 2.6).
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Puc. 2.6. Bimus pi3arX MeTOMIB 0OPOOKH THOIO HA HOTO XIMIUHHHN CKJIad

AHaji3 HaBeNeHWX HA puc. 5.6 CBIAUATH TPO ICTOTHE 30UIBIICHHS BMICTY
OTPaHIYHOI PEUOBHHU 1 TOXXUBHUX ej1eMeHTIB nipu Bukopuctanui CIIB B go3i 250 n/t
rHotO0 (opraHiuyHa pedoBuHA - 19,4%; asor 3arampamii - 0,84%; a3zoT amiauawii —
0,35%:; docdop - 0,59%; xamii - 0,85% siamosigao Ta 18,0%; 0,60%:; 0,10%; 0,43%
ta 0,72% wna koHTpomi). Y TOH € dYac KOMIUICKCHE BWKOPHUCTAaHHS aHOI
kounentparii CIIB ta mpobiotuky Sviteko-Aepobiomux-01 nozor0 100 a/t (10%
PO3BENICHHA) J03BOJIAE AOJATKOBO MiABUIIUTH BMICT TIOKMUBHUX PEUOBHH 33 PAXyHOK
CTBOPEHHS CIPHUATIMBUX YMOB PO3BHTKY NMEBHUM TPyTaM MIKPOTeHO31B (po3aia 3.1):
opraniuHa pedoBuHa - 19,8%; azor 3aramphmii - 0,87%; azor amiaunmii — 0,36%;
dbochop - 0,61%; xamiii - 0,87%. Takum dYHHOM, KOMIUICKCHE BHKOPHCTaHHS
CYMyTHBO-TUTACTOBOI Boau y m031 250 i/t Ta mpobiotuky Sviteko-Aepobiomux-01
o6’emom 100 i/t (poszbaBnenns 10%) no3BoIs€ 3HUIMUTH PyACPaIbHY POCIWHHICTD
sgKa pocTe Ha Oyprax 1 30arauye THiH Ha HaClHHA Oyp sHIB, 3HAYHO 3HU3HTH CXOXKICTh
HaclHHSA Oyp sHIB SKE& BXKE MICTHThCA Y OpraHIYHHX BiAX0JaX TBAPWHHMIITBA,
T IBAIIATH TTOXUBHICTh 32 PAXyHOK HOTO 30araueHHs Ha MIKPOCIIEMEHTH, BMICT SKHX
y ACAKMX IPYHTax HAATO HHU3BKWM, a TAaKOX TOBHICTIO 3HE3apasWTH THIA BiJ

MAaTOTCHHUX MIKPOOpraHi3mMiB Ta rpubiB. Bci m mepeBarm mal0Th MOXKIHBICTH
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orpumaru 3a gomomoroio CIIB ta mpobiotuky Sviteko-Aepobiomux-01 BUCOKOAKICHE
opra"iyde MO0OpPWBO sIKE HE 3acMIuye IPYHT HACiHHSAM Oyp'sHIB, Ha BIAMIHY BIJ
HEOOPOOJIEHOTO TO JaHIM TEXHOJIOTIl THOIO, 1 TO3BOJISIE ONMTHMI3YBAaTH TOXHBHUX
PEXKUM TPYHTY.

Jlnsa Bu3HAueHHS €(EKTHBHOCTI 3aMPOIIOHOBAHOI TEXHOJOTIi OOpPOOKH THOIO
(cymim CIIB mo3zoto 250 /T Tta mpobiotuky Sviteko-Aepodiomux-01 nozoro 100 m/T
(poszbasnennsa 10%), 3akmamanHs 3 MICAIl) MPOBEACHO TOJHOBE JOCIIHKEHHS
npotarom 2017-2022 pp. y TOpIBHSAHHI 3 KOHTPOJIEM (KOMIOCTYBAHHS BIAMOBIIHO
BHTTI-AIIK-09.06 [179], 6 micsmiB). Opraniudi 1o0puBa BHOCWJIM BOCEHU TIEPE.
MOCIBOM KyKyPY/I3H. Y CepEHEHI pe3y/IbTaTH NpeacTaBiieHl B Tabnwmmi 2.1.

TakuM YMHOM BCTAHOBJICHO, 10 BHUKOPHUCTAHHS 3aMpPOTIOHOBAHOI TEXHOJIOTII
00pobku rHOWO (3 wmicsami, CIIB noza 250 n/t ta mpobiotuk Sviteko-Aepodiomux-01
no3ot0 100 n/t, pozbasnenus 10%) mo3Bosise miaBHIMATH ypoxaitHicTs Ha 53,6%, 1o
Ha 35,4% BuIne y MOPIBHAHHI 3 CTAHIAPTHOIO TEXHOJIOTIEI0 OTPUMAHHS THOIO.

Tabnuia2.1
VYpokalHICTh KYKYPY/A3H TIC/Is BHECEHHS THOIO, OTPUMAHOTO 32 PI3HOIO TEXHOJIOTIEI0

(cepemne 3a poku mocmimkens 2020-2023 pp.)

Bapianmu oocnioy Cepeons Ipupicm ypoorcaro
ypooicaiiHicme, yea %
y/ea
Kontpons (0e3 BHeceHHsT 1OOpUB) 45,0 - -
CrangapTtHa TEXHOJIOTIS 53,2 8,2 18,2

OTPUMAHHS  THOK  BIJMOBIAHO
BHTII-AIIK-09.06 [179], 6
MICSILIB

3anponoHoBaHa TE€XHOJIOTS 69,1 241 53,6
00pobku rHor (3 wmicsaui, CIIB

noza 250 q/r Ta TpoOIOTHK
Sviteko-Arpobiotuk-01 mo3oro 100
1/T (po3basnenns 10%)

HIP 0,05 3,1

Takum uywHOM Yy pe3ysbTaTi TPOBEACHHUX JOCTIIKECHb 3alpOMOHOBAHO
TEXHOJIOTIF0 OTPUMAaHHS BUCOKOSKICHUX  OPTraHIYHUX JOOpWB 3 BUKOPUCTAHHSIM

IHHOBAIIMHOTO O10JIOTIYHOTO METOAy - KoMmIuiekcHOTro BukopuctanHa CIIB mpu
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koHteHTparii 250 /T Ta mpobiotuky Sviteko-Aepodiomux-01 no3oro 100 /T (10%
pPO3BeNICHHA). 3a pe3yJibTaTaMH JOCIIKEHb BCTAHOBJICHO, IO PIBEHb MATOTCHHHX
MIKPOOPTaHI3MIB TIPH 3aCTOCYBAHHI 3allPOTIOHOBAHOI METOAWKHA 3HHU3WBCA Ha 98-
100%, BmicT maToreHHnx rpubiB 3HU3UBCA Ha 88% mopiBHAHO 3 KOoHTpOoJeM. [lics 3-
X MicqamiB 30epiraHHs y 3amporlOHOBAHOMY BaplaHTI HACIHHS OCOTY MOJhOBOTO,
aoboau O10i Ta peapKd AWKOI TOBHICTIO BTPATWJIM CXOXICTh, HACIHHS 1HIIHAX
Oyp’sHIB 3HA4YHO ii 3HM3MWIA (10 60% y MOPIBHAHHI 3 KOHTPOJieM). BuzHaueHo Takox
MO3WTUBHHM BIUIMB JTAHOTO METOMY HA XIMIYHWHN CKJIaJ] THOIO. 30KpeMa, BMICT KaJIiio
soutpmmmBesa Ha 20,8%, docdopy - 41,8%, azory 3aramsHOoro - 45,8%, opraniuHoi

pedoBunu - 10%.

2.2 Buxopucranasa cymimi CIIB Ta npo0ioTHuyHUX mnpenapartiB sk
OCHOBHOTI0 100pHUBa HA MOCIBAX CUILCHKOT0CMOAAPCHbKUX KYJIbTYP

VY cydacHOMY 3emMiIepOOCTBI CYTTEBO 3MIHIOIOTHCS €KOJIOTIUHI YMOBH PO3BHTKY
€KOCHCTEM, 10 aKTyaJi3y€ THWTAaHHS MIATPUMKHA CTIHKOCTI, BUKOPHCTAHHS
MPUPOTHOTO TMOTEHITIATY arpoeKOCHCTEM. ToMy BCe OTBbITIE aKTyalli3y€eThCA MUTAHHS
MO/I0 BUKOPWUCTAHHS MPOOIOTHUYHUX TIPETapaTiB IS BIAHOBJCHHS POIIOYOCTI
TPYHTIB. Y I[bOMY aCHEKTI JOIUIBHO PO3MIMPUTH HAYKOBHWH TMOIIYK 1HHOBAIIMHWX
ekooro0e3neunnx 3aco0iB BIHOBJICHHS TPYHTY, 30KpeMa IOM0 CHHEPTIUHOi i
MpoOIOTHYHUX TPENATaTiB Ta CYNyTHHO-TUIACTOBOT BOAM Y CHCTEMI CTaJIOTO
(yHKITIOHYBAHHA arpoeKocucTeM. ToMy Ha HAaCTyMHOMY €Tami TPOBEACHO IMOJIHOBI
JOCIIKEHHST 100 MOMJTUBOCTI BHKOPWCTAHHA I1HHOBAIIWHUX  YJ0OPIOBATBHUX
3aco0iB Ha OCHOBI Oionoriuamx metomis — cymimn CIIB Ta mpoGiotuky Sviteko-
Aepobiomux-01 (BLAMOBIAHO mWoOmEpenaHiX Aociaiymkens, m.2.1).  JlocmimkeHAs
MPOBOJMIINCS Y BUPOOHWYUX YyMOBAX, BHOCWJIM CYIMyTHHO-TUIACTOBY BOJYy 3a
nomomoroto marmman PXKY-3,6 mia ocHOBHUIT 0OpOOITOK TPYHTY.

ke 3a3nauanocs panimie, 1o cknany CIIB BxoauTs Benmmka KITbKICTh XIMIYHHX
CJIEMEHTIB y TOMY YHCJIl MAaKpO- Ta MIKPOEIIEMEHTH, TPOOIOTHKH (30KpeMa 3a PaXyHOK
BMICTY Oakrtepii pomy Bacillus) no3BONSIOTH 3HW3WTH BMICT TATOTCHHHUX

MIKPOOPTaHI3MIB Ta CIHPHUATH PO3BUTKY HEOOXIMHWUX I POCIHH MIKPOIIEHO3IB.
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[TonpoB1 MOCHTIKEHHA IIMOJA0 KOMIUIEKCHOTO 3aCTOCYBAaHHS CyMIIIl TMPOOIOTHKY
Sviteko-Aepobiomux-01 (100 n/ra, 10% po3BeneHHs, BIANOBIAHO MOMEPEAHIX
nocmmxens [106]) ta CIIB (mpm Hopmax BHeceHHs 900-2400 n/ra) mpoBoawmn

npotsarom 2017-2022 pp. (puc. 2.7, Tabn. 2.2).
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Puc. 2.7 - [lpupicT yposkaro MIIEHAI 03UMOi TTPH KOMILICKCHOMY BUKOPHCTaHH1
npobioTuKy Sviteko-Aepodiomur-01 (100 n/ra) ta pizamx konnentparisx CI1B

(cepemHe 3a POKH JTOCIIKEHD )

Kpamum Bapiantom 3a pokm gocmimkens (2017-2022 pp.) Busaswiacs
TEXHOJIOT1sI KOMITJIEKCHOTO BUKOPUCTAHHS MPOOI0TUKY Sviteko-Aepobiomuk-01 mo3010
100 n/ra (10% posseaenns) ta CIIB 900 n/ra, mpu mpoMy YpOKalHICTh TIICHHII
o3uMoi cknana 51,3 n/ra, mo Ha 28,9% BuIie 3a KOHTPOIIb.

Mikpo06ioJtoriuHa 1HIRKAIIS JOCHTI)KYBaHOTO IPYHTY ITOKa3ajia, IO BHECCHHS
CIIB ta mpobioTtuky Sviteko-Aepobiomux-01 cnpusiii CTBOPEHHIO B BEPXHHOMY IIapi
IPYHTY TEBHOTO PiBHSA O10JIOTIYHOT aKTHBHOCTI, MO 3YMOBWJIA CHEMU(pIYHI YMOBH

TpaHcdopmarlii opraHigHOI PEUOBHHHM 1 MPOAYKTUBHOCTI arpodiomneHo3y (Tadm. 2.3).
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Tabnuusa 2.2

Brums mopm BHecenns CIIB ta mpobioTuky Sviteko-Aepobiomux-01 Ha ypoxaiHICTh

MITICHUIT 03UMO1 (cepeHe 3a poku pociipkens 2017-2022 pp.)

Bapiantu nocniny CepenHst yposkaiHICTb, IIpupicT ypokaro
1/ra 1/ra %
Kontpome (6e3 CIIB Ta | 39,8 - -
pobiOTHKY)
CIIB 900 n/ra 43,8 4.0 10,1
CIIB 1200 n/ra 48,3 8,5 21,4
CIIB 2400 n/ra 46,0 6,2 15,6
CIIB 900 a/ra+tnpobioTux | 51,3 11,5 28,9
(100 a/ra, 10%
pO3Be/IeHHsI)
CIIB 1200 n/ratmpobioTuk | 48,9 9,1 22,7
(100 n/ra, 10%
PO3BENCHHS)
CIIB 2400 n/ratmpobioTuk | 42,9 3,1 7,8
(100 n/ra, 10%
PO3BENCHHS)
NsoPsoKso 45,8 6,0 15,1
HIP 0,05 23
Tabnuns 2.3

UmncensHICTh OCHOBHMX TPYI MIKPOOPTaHI3MIB B IPYHTI, KUTbKICTh KJITHH B 1 Tpami

abCOJTFOTHO CYXOTO TPYHTY, CEPEIHE 3HAYCHHS 32 POoKU Aocaimkers (2017-2022 pp.)

Bapianr < . < .
nocniny E |z = = g 5oL =
a2 |58 | 2F |2 25 2 :
BOO . o= < < SN -g =
tg5 |EZE|BEE|Zg |25 |3E |g¢
£ & & <:>( c=| 282 g3 = E = A F
S»EE | @& B & S o g =
g |Fg |°s |z <8 z
Konrponb 5,9+0,21 122+ | 3,5£0,15 13,9+ 19,3+023 | 0,6+0,12 | 36,4+1,10
057 0,40
CIIB 900 wra | 11,7+0,13 | 36,9+1,77 | 3,7+0,06 | 22,9+1,15| 26,2+0,60 | 1,240,00 40,2+
0,60
CIIB 900 wra | 19,2090 | 38,6+ 86+0,10 | 24,7+ 28,8+1,15 | 1,4£0,03 | 39,5+1,20
+rpobioTuk 0,03 0,29
Sviteko-
Aepobiomuk-
01 (100 n/ra)
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Taxum unnoM, ipu BUKOpHCTaHHI Y AkocTi goopusa CIIB y xonmenTpami 900
a/ra Ta mpo6iotuky 100 m/ra (10% po3BeneHH), CKIAaMAI0THCA CIPUSITIIABI YMOBH IS
KUTTEAISUTBHOCTI IIIJIOTO PAXY TPYHTOBHX MIKPOOPraHi3miB. CTHMYTIOETBCA PICT 1
PO3BHTOK MIKPOCKOTIIYHUX TPHOIB Ta MEOJIO30PYHHIBHUX MIKPOOPTaHI3MIB, SKi
OpPUAMAlOTh Y4acTh Y PO3KIAJaHHI TOXHWUBHUAX PEMTOK. BigmideHo 1 3HaYHE
MIIBHAINEHHA  KITTEASUTBHOCTI 1 OJITOHITPO(MUIBHUX — MIKPOOPTaHI3MIB,  SKI
BUKOPUCTOBYIOTh HW3bKI KOHIICHTPAIlli MOHOMEPIB 1 3aBEPIIYIOTH MIHEPAJII3aIlio
opraHiyaux pemTok. [IuToma Bara MIKpoOOprai3MiB B MIKPOOHOMY II€HO31 3HAYHA 1
CTAaHOBUTH y TPYyHTI Ha KoHTpom - 5.9 + 0.21 muH (kUbkOCTI KmTHH B 1 Tpami
abcomoTHO cyxoro rpyHTy), ipu BukopuctanHi CIIB y konmentparmii 900 n/ra Ta
npobioTuky Sviteko-Aepobiomux-01 no3oro 100 m/ra nane 3HaueHHs cknaymo 19.2 +
0.90 M.

B GionoriuaoMy KpyrooOiry MOKMBHUX PEUOBHH, 30KpeMa a30Ty, BIAITPAIOThH
BXKJIMBY POJIb aMOHi(iKaTOpu Ta a30TdikcaTopu. J[MHAMIKY YHCENBHOCTI MHUX TPYI
IPYHTOBUX MIKPOOPTaHI3MIB TIPH PI3HUX BapiaHTaX BHECCHHs MOOPWB Y TIOPIBHSIHHI 3
KOHTpOJIeM HaBeneHo Ha puc. 2.8-2.9. KimpkicTh aMoHI(pIKYIOUHX Ta a30THIKCYIOUNX
OakTepiii TpPU BWKOPHWCTAHHI CYMyTHHO-IIJIACTOBOI BOAM Ta TPOOIOTHKY Sviteko-
Aepobiomuk-01 301TbITY€ThCSI MICIISI BHECEHHS (3 MAKCHMAaJIbHOIO YHCENBHICTIO HA 15-
30 meHb), MOTIM HAMPOTA31 MOCTIAYIOUAX MICAIIB iX UHUCEIBHICTh BUPIBHIOETHCS 0
piBHs koHTposo. Bmkopucrannas mo3 CIIB 6umeme 1200 n/ra mpu3BoauTh 110

3MEHIIICHHSI X TPy OaKTEPiit.
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Puc. 2.8 - UncensHoCTI aMOHIIKYIOUUX Ta a30TIKCYyIOunX OaKTepiit mpu
BUKOPWCTAHHI PI3HUX CHCTEM OCHOBHOTO ya00peHHs Ha 30 100y miciia BHECEHHS
(ycepenneni mani 3a 2017-2022 pp., KOHTPOJIb - 6€3 BUKOPUTAHHSA CYIyTHHO-

TJIACTOBOI BOJM Ta MPOOI0TUKY Sviteko-Aepobiomux-01)

23,5
20,6
18,7 19,3
16,5
: I I

AMOHI]IKaTOpU, M/TH. AsoTdikcyroui 6akTepii, MaH.

25

20

1

ul

1

=]

(9]

o

EKoutponb M CMB900n/ra W CMB 900 /ra+npobiotuk (100 1/ra)

Puc. 2.9 - UncensHocTi aMmoHIIKYyIOUUX Ta a30TPIKCYIOUnX OaKTepiit mpu
BUKOPUCTAHHI PI3HUX CHCTEM OCHOBHOTO yaA00peHHs Ha 60 100y miciis BHECCHHS
(ycepeaneni mani 3a 20176-2022 pp., kouTposs - 6e3 CIIB ta mpobiotuky Sviteko-
Aepodiomur-01)
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Bcranosneno, mo Bukopucranas cymimi CIIB Tta mpoGiotuky Sviteko-
Aepobiomux-01 (mpotarom 2017-2022 pp.) AO3BOMWIIO MIABUIIMTH HE TUIBKH
YPOXaHHICTh 3¢pHA 03UMOI TIITICHUIT aJie 1 HOTO AKICTH (Tadmn. 2.4).

[Ipu 3acTrocyBaHHI CyMiIIl CymyTHBO-IIACTOBOI BOJAM Ta MPOOIOTHKY Sviteko-
Aepobiomux-01 (nporsrom 2017-2022 pp.) sk ocHOBHOTO M00pWBa, Y BapiaHTi 3
Bukopuctanaam cymimn CIIB nozoto BrHecenns 900 n/ra Ta mpobioTuky Sviteko-
Aepobiomur-01 nozoro 100 n/ra (10% possenenns), BmMicT 6Ky ckianas 14,5% (Ha
koHTpo — 12,8%, 36inbmennst Ha 13,3% y MOpIBHAHHI 3 KOHTPOJIEM ), BMICT CHPOI
KITITKOBUHU B 3¢pHI - 35,0 % (Ha koHTpom — 29 %, 30iumbmenns wa 20.7% y
MOPIBHSAHHI 3 KOHTpoJjieM). HarypambHa maca 3epHa y BapiaHTi 3 BUKOPHUCTAHHSAM
cymimm CIIB nozoro 900 ni/ra Ta nmpobiotuky Sviteko-Aepobiomux-01 nozoro 100 m/ra
(10% po3Benenns) 3pocna Ha 1,81%, a maca 1000 nacinun Ha 16,7% B mOpiBHAHHI 3
KOHTPOJIEM.

Tabnuus 2.4
Brums vHopm BHecenns CIIB ta mpo0ioTHKy sik OCHOBHOTO T00OpHBa
Ha AKICTh 3€PHA Ta OKPEM1 HOTO TIOKA3HUKHK (CEPETHE 3 POKH JTOCIIIKEHD

2017-2022 pp.)

BapiauT nociiny Bwmict Bwmicr cupoi K Harypansra | Maca 1000
O1nky, % | KITKOBUHH, % | KIITKOBUHU Maca 3epHa, HACIHMH, T
/1
Kourpons (6e3 CIIB | 12,8 29 65 770 32,4
Ta IPOOIOTHKY )
CIIB 900 n/ra +| 14,5 35 75 784 37,8

2 2

npobiotuk (100 n/ra,
10% po3BenenHs )

CIIB 1200 g/ra+ | 13,9 33 62 775 35,3
npobiotuk (100 n/ra,
10% po3BeneHHs )

CIIB 2400 s/ra| 14,0 28 76 777 35,2
+11pobioTHK (100

n/ra, 10%

PO3BEICHHS)

Jlo cknamy CIIB BxomuTh OaraTo pi3HOMAaHITHHX XIMIUHHX €JIEMCHTIB, CEPe

SKUX 1 HEBEJIMKa KUIBKICTh BaXXKKHX MeTamB. barato gocmimamkip [10-15] Bkazye Ha
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HEOOX1THICTh MEBHOI KIJTBKOCTI BAXKAX METANIB /ISl ONTHMATBHOTO POCTY 1 PO3BUTKY
pOCITAH, 30KpeMa 3epHOBUX. Tomy mpotsrom 2017-2022 pp. BW3HAYaBCA BMICT
BOXKUX METAJIB Yy CLIbCHKOTOCTIONAPCHKIA MPOAYKIi MPH BUKOPUCTAHHI CyMIII
CYMyTHBO-TUTACTOBOI BOJM Ta MPOOIOTUKY Sviteko-Aepobiomux-01 Ha mociBax 03uMO1
MITICHUII Ta TPOBEACHO MOPIBHAHHA 13 BCTAHOBJICHHMMH TPAHWUYHO JOMYCTHMHUMH
KOHIICHTPAIIIMH B1JITOBITHO HOPMATHBHHUX 3HAUCHb.

Tabnuis 2.5

BwmicT Bakux MeTaniB B 3¢pHI 03UMOi TIIICHUIT B 3aJI€KHOCTI B HOPM

BHecenHs CIIB ta mpobiotuky Sviteko-Aepobiomux-01 sik o0CHOBHOTO T0OpWBaA, MT/KT

3epHa (cepenHe 3a poku aociimkens 2017-2022 pp.)

Bapiantu nocniny Bwmict meraniB, MI/Kkr 3epHa
PryTh Kanmiii CBuHelb Iuak Minn

KonTpons (6e3 CIIB Ta | 0,0010 0,111 0,38 26,38 4,55
npobiOTHKY)

CIIB 900 n/ratmpobiotuk | 0,0007 0,065 0,32 20,88 3,55
(100 n/ra, 10%

PO3BEICHHS)

CIIB 1200 | 0,0011 0,075 0,39 21,02 4,12

2 2

n/ra+mpobiorux (100 n/ra,
10% po3BeneHH:)

CIIB 2400 | 0,0012 0,056 0,37 21,75 418
n/ra+mpobiotux (100 n/ra,
10% po3BeneHH:)

Hpwmirka: 'K g pryTi - 0,03; kamuito - 0,10; ceuaIEo - 0,50; muHKY - 50,0; Mizi - 10,0 Mr/kr 3¢pHA.

Ax BumHo 3 Tabm. 2.5, Bukopucranua cymimi CIIB ta mpobGiotuky Sviteko-
Aepobiomuk-01 sk OCHOBHOTO m00pWBa HE BIUIMBAE HA 3MIHY KIJTBKOCTI BaXKHAX
METaIiB y 3€pHI 03UMOi TmeHuIT. Bei mocmiakyBaHi pe4OBHHHU 3HAXOAMINCH Y MEXax
BctaHoBieHOro I'JIK 1 3HaxX01uImch Ha piBHI KOHTPOITIO.

Takox npotsarom 2017-2022 pp. mpoBeaeHO AOCTIHKEHHS 010 3MIHH (H13UKO-
XIMIYHUX BJIACTUBOCTEH TpyHTy Tipu BuKopuctandi cymimi CIIB ta mpobioTuky
Sviteko-Aepobiomux-01 y SKOCTI OpraHIYHOTO JOOPHBA HA MOCIBAX 03UMOT TIITICHHMIII.
[Tix cTpyKTYpOIO TPYHTY PO3YMIIOTh CYKYITHICTh arperariB Pi3HOI BEIWYWHU, (OPMHU,
MIIHOCTI 1 3B’SA3HOCTI, BJIACTMBMX JaHOMY IDYHTY. IpDyHTOBMM arperar - 1€

CYKYMHICTh TIEPBHHHMX YaCcTOYOK ab0 MiKpoarperariB, 3’€IHAHUX MIX COOOM0
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BHACIIJIOK KOATyJISIIl KOJIOiMIB, CKJICIOBAHHS, 3JIMMIAHHA. BJacTUBICTh TPYHTY
po3magaTUCS Ha OKPEMI 4acTOUkW ab0 arperatd Ha3WBalOTh CTPYKTYPHICTIO TPYHTY
[490]. IcHye nBa MOHATTA CTPYKTYpW TIPYHTY - Mopdosorigade 1 arpoHomivude. B
MOP(OJIOTIIHOMY PO3YMIHHI XOPOIIOK CTPYKTyporo Oyjae ropixyBara, CTOBITYACTA,
mpU3MoNoa10Ha, mIacTHHYATa TOINO. B arpoHOMIYHOMY pO3yMiHHI IIIHHOKO Oy Taka
CTPYKTypa, fka 3a0e3leuye ONTUMAaJIbHI YMOBH BOJHOTO 1 ITOBITPSHOTO PEXKHUMIB
rpyuty. Lle npi6HOTpyM0UKyBaTa 1 3€pHUCTA.

Crpykrypa IpyHTY € OAHHM 3 IIOKA3HHKIB POIIOYOCTI IpyHTY. Haibumpin
IIHHOIO € TaKa CTPYKTYypa, arperatu skoi MaroTh po3mip Bia 10 1o 0,25 Mm 1 TpuBanmit
4yac He pyHHYIOTHCSA y BOJIL.

B nammmx pocmigax cymim CIIB 1 mpobiotuky Sviteko-Aepobiomux-01 BHOCHIH
AK OCHOBHE JOOpPWMBO Mg OCHOBHHUI 00pobiTok rpyHty HopMmamu: CIIB 900, 1200,
2400 n/ra: nmpo6iotuk — 100 n/ra (10% pozbaBneHHs).

Bimomo, mo cynyTHBO-TUIACTOBA BOJA MICTHTh B €001 3HAYHY KIUIBKICTh
MIHEpPAJIbHUX €JICMEHTIB Ta HEOPTaHIYHHUX CIIONYK, 30KpeMa Cyiab(dartiB 1 XJIOpHIIB,
TOMY BQXJIWBAM TWTAaHHAM € JOCTIAWTH ii BIJTUB y CyMimml 3 MPOOIOTHKOM Ha
CTPYKTYPY 1 BOJOTPHBKICTh TPYHTOBHX arperariB.

Busnauenus cTpykTypu, abo arperaTHoro CTaHy IpyHTY Ta BMICTY BOJOTPHUBKIX
arperaTiB, TPOBOAWIM B PI3HUX Mmapax TIPyHTY. Biabip TpPyHTOBHX 3pa3KiB
MIPOBOJIUBCS YEPE3 MICSIh MICHsSI BHECCHHS. 3a KOHTPOJb OyJM B3ATI AUISHKH 0€3
BHeceHHs CIIB Ta mpo6ioTwky, a TakoK AUISTHKA J€ BHOCHJIM TIOBHE MIHEpaJbHE
n100puBo NsoPsoKso. EkcnepuMeHTabHO OTprMaH1 1aHl HaBeAeH] B Tabui 5.6.

AHami3yioun AaHi, HaBeAeHI B Ta0n. 2.6, MOKHA 3pO0OWTH BHCHOBOK, IO MPH
30UIBIICHH] JIO3W CYIYTHBO-IIacToBOi Boau Bumie 1200 J/ra crmocrepiraeThes
HEraTWBHA i1 HA CTPYKTYPY IPYHTY, 0cOOMMBO BepxHboro mapy — 0-10 cMm (mpwm
BHeceHHl CIIB moxoro 2400 n/ra TOBITPSHO-CYXHWIX arperariB B Iapl TPYHTY
0-10 cm cranoBuB 77,1). Ane npu BHecenH1 CIIB mozoro Bim 900 mo 1200 n/ra y
cyMminm 3 mpoOiotmkoMm  Sviteko-Aepobiomux-(]  1CTOTHOTO TOTIPIICHHS HE

B110yBaJIOCA.
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Tabnuusa 2.6

CrpykTypHuii ctan rpyHTy micist BHeceHHs cymint CIIB Ta npob6iotuky Sviteko-

Aepobiomux-01 wa mociBax 03uMoi mmeHutn (ycepeaneni pani 3a 2017-2022 pp.)

Bapianr Bwmict arperaris, 0,25-10 MM, % 10 Macu B 1api TpyHTY
0-10 10-20 20-30
IosiTpsiHO- BOIO- MOBITPSTHO- BOIO- MOBITPSTHO- BOIO-
CYXHX TPUBKHX CYXUX TPUBKHX CYXUX TPUBKHX

Kontponb (Ce3 | 82,3 841 86,3 78,2 80,7 96,5
CIIB Ta

pobiOTHKY)

CIIB 900 | 89,6 84,5 85,2 75,5 84,3 89,3

2 2 2 2

n/rat+mpobioTHk
(100 n/ra, 10%
PO3BENCHHS)

CIIB 1200 | 79,6 87.8 85.8 89.6 84.1 92,5
n/rat+mpobioTHK

(100  n/ra, 10%
PO3BENCHHS)

CIIB 2400 | 77,1 75,5 85,1 64.9 81,4 73,1
n/rat+mpobioTHK

(100 n/ra, 10%
PO3BENEHHS)

Ns50Ps50Kso 82,4 64,8 90,9 73,7 88,3 64,6

2 2 2 2

VY pesyabTaTi MOCHIIKCHHS BCTAHOBJICHO, IO BOJOTPUBKICTH TPYHTOBHX
arperaTiB TaKkOX 3HAYHO 3ajieajia BIJl JO3W BHECCHHS CYIyTHHO-TUIACTOBOI BOJIH.
[Tpu Bukopuctanni nozu CIIB mozoro 2400 n/ra BOAOTPUBKICTh TPYHTOBUX arperarTin
pi3KO 3HWXKYBa/ach (3okpema B mmapi 1pyHTy 0-10 cM BMICT y TpyHTI BOJAOTPUBKHX
arperartiB,3MeHITyBaBcs 10 75,5 mpotu 84,1 Ha koHTposi). TakuMm YMHOM, MOXKHA
3poOHTH TIOTIEPE/THI BUCHOBKH TIPO BIJACYTHICTh HeraTUBHOTO BIumBY cymimn CIIB ta
npo010THKY Sviteko-Aepobiomux-01 Ha CTPYKTYpy TPYHTY TIPH BHECEHHI iX B TIEBHUX
no3ax: cymyTHboO-miacToBoi Boau Bim 600 mo 1200 n/ra, mpoGiotuky Sviteko-
Aepobiomur-01 - 100 n/ra (10% po3BeacHHS).

Cepen mOKa3HWKIB CTAOUTHHOCTI TPYHTOBOI CHCTEMH € 1 PAA  XIMIYHHAX
MOKa3HUKIB, CEepPell AKUX PEaKIs TPYHTOBOTO PO3YMHY, BMICT HITPATIB, XJIOPHIIB,
PYXOMOi CIpKH, BaXXKHX MeTaniB Ta HadrompoaykTiB. Tomy npotsarom 2017-2022 pp.

MPOBEACHO MOCHIDKCHHS] 3MIHH XIMIYHHAX TOKQ3HWKIB TPYHTY TPW BHKOPWUCTaHHI
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cymimm CIIB pi3HOIO HOPMOIO BHECEHHS Ta MPOOIOTHUKY Sviteko-Aepobiomux-01
(tabn. 2.7).

Cnin BigMiTHTH Te, MmO Tpu BukopuctanHi cymimn CIIB ta mpob6ioTuky B
IPYHTOBOMY pO3UMHI HE TUIBKH HE 30UIBIIyBAaBCSA BMICT HITPaTiB, a HaBMaKd
3MEHIIYBABCS XO04a BOHHU 1 BXOAATH JI0 CKJIQAy CYMYyTHHO-TUTACTOBOI BOoaH. Ile MokHa
nosicaut taM, 1o CIIB ta mpobGiotnmunwmii mpemapatr Sviteko-Aepodiomux-01 'y
3aMPOMOHOBAHMX JI03aX CTHMYJIIOIOTh PICT 1 PO3BUTOK HE TIJIBKH POCIWH, aje 1
IPYHTOBOI 010TH, sAKa € Oe3mocepeaHiM CIOKMBAueM aHIOHIB Ta KaTioHIB. Takox
BUKOPUCTAHHA CYMYyTHHO-TUTACTOBOI Boau B pAo3ax 900-2400 n/ra we cmpusiiio
HAKOTMMYEHHIO HAPTOMPOAYKTIB 1 BaXKHX MeETaIiB y IpyHTI. Hammakm BMmiCT
Ha(TOMPOIYKTIB Yy TPYHTOBOMY PO3UHHI BEPXHBOTO MIAPY IPYHTY 3HAYHO 3MIHIO BABCS
(3menmyBaBca y go3ax CIIB no 2400 n/ra) 3aBaskm onTuMI3aIli KUTTEMISUTBHOCTI
IPYHTOBOT MIKpO(IopH.

Tabmuis 2.7
3MiHa XIMIYHAX TTOKA3HUKIB TPYHTY nipu BuKopuctanHi cymimi CIIB Ta
npobioTuky Sviteko-Aepobiomuk-01 ax 0OCHOBHOTO 10OpHBa

(cepenne 3a 2017-2022 pp.)

Bapiantu AHIOHH, KaTiOHU, MI/KT Bakki meTanu, MI/kr
ocJi =
AR - :
2 > >
© = E = § = o
£S5 s = = 2 = = o
S 5| B e 5 EE |2 O A SRy
8 o = 2) ~ S) ani N | &
~ el T = <4 [
e < & T
ani

~J
(@)}
\O
o0
—
(9%
—
I
[\
o

Kontpons (6e3 330 0,091 | 0,6 2 28 | -

CIIB Ta
npobi0THKY)

CIIB 900 | 6,5 8,7 149 40,2 200 0,052 | 1,0 4 15 |-
n/rat+mpobdioTn

Kk (100 1n/ra,
10%
PO3BENCHHS)
CIIB 1200 | 6,5 8,7 149 42,8 200 0,065 | 0,7 4 18 |-
n/rat+mpobioTn

Kk (100 1/ra,
10%
PO3BENCHHS)




39

CIIB 2400 | 6,2
n/rat+mpobioTu
kK (100 1n/ra,
10%
PO3BENCHHS)
NsoPsoKso 6,4 30,5 149 34,4 340 0,090 | 0,8 6 23 | -

2 2 2

8,7 149 58,6 200 0,060 | 0,7 6 18 | -

2

[TopiBHAHHS BMICTY BaXKKUX MeTaliB Ta HadTompoaykTis y rpyHTI 3 ['JIK [488]

3a PI3HUMH BapiaHTaMH JOCIIAY puBeaeHo Ha puc. 2.10.

Puc. 2.10 - [TopiBHAHHS BMICTY BaXXKHAX METATIB Ta HAPTOMPOAYKTIB Y TPYHTI 3

I'IK] 3a pi3aumMu BapiaHTaMu JOCTITY

JlocimKeH S 3aPOIOHOBAHOTO OCHOBHOTO MoOpuBa y Bursial cymim CIIB Ta
npobloTuKy Sviteko-Aepobiomux-01 npotsrom 2017-2022 pp. mpoBeAeHO 1 HA TOCIBAX
KyKypya3u. Beranossieno, mo Haiikparoro no3o010 CIIB y maHii cymimn Ha mociBax
kykypym3u Takoxk € 900 m/ra ta mpoGiotmk 100 m/ra (10% po3semenus), mio
JIO3BOJIAJIO OTPUMATH yCEPEAHEHY NMPHUOABKy YPOXKaro 3a POKH JOCIIIKEHb y PO3MIpi

24.3% (1abm. 2.8).
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3aramom, sk BHAHO 3 TaOm. 2.8, BHeceHHs cyminn CIIB pi3Hoi koHIeHTpalni ta
npo01oTHKY Sviteko-Aepobiomux-01 Ha mociBaX KyKypy/I3¥ MPU3BOINATH 0 3HAYHOTO
MIBHINEHHA yposkaiHocTi. Tak Bukopuctanas Hopmu BHecenHs CIIB 900, 1200 ta
2400 n/ra masummiIo ypoxaiHicte Ha 28,6, 20,9 ta 16,0 w/ra (ma 71,1%, 51,9% Ta
39.,8% BIAMOBIHO, y TIOPIBHSIHHI 3 KOHTPOJIEM).
Tabnuis 2.8
Brums 06po6ku cymimm CIIB Ta npobiotuky Sviteko-Aepobiomux-01 na

MPOIYKTUBHICTH TOCIBIB KyKypy3u (cepemnue 3a 2017-2022 pp.)

Bapiantu nocniny CepenHst yposkaliHICTb, [IpupicT ypokaro
/ra /ra %

Kontpons (6e3 CIIB Ta | 40,2 - -
npobiOTHKY)
CIIB 900 n/ra 68,8 28,6 71,1
CIIB 1200 n/ra 61,1 20,9 51,9
CIIB 2400 n/ra 56,2 16,0 39,8
CIIB 900 n/ratmpobioTuk | 72,2 32,0 79,6
(100 ni/ra, 10% po3BeneHH:)
CIIB 1200 gn/ratmpobiotuk | 62,0 21,8 542
(100 n/ra, 10% po3BeneHHs)
CIIB 2400 gn/ratmpobiotuk | 57.6 17.4 432
(100 n/ra, 10% po3BeneHHs)
NsoPsoKso 60,8 20,6 51,3
HIP 0,05 23

AJle KOMIJIEKCHE BUKOPUCTaHHs AaHuX koHueHnTpamiit CI1B (900, 1200 ta 2400
a/ra) 3 mpobiotukom Sviteko-Aepobiomux-01 (100 n/ra, 10% po3BeneHHs) TO3BOTUIIO
MIBAIMUTH ypokanHicTh: 32,0, 21,8 ta 17,4 mwra (ma 79,6%, 54,2% ta 43.2%
BI/IMOBITHO, Y TIOPIBHSHHI 3 KOHTpOJieM). BuKopuWCTaHHS MIiHEpPATbHUX JOOPUB
Ns5oPsoKso mo3Boauno migsummte yposkaikiHicte Ha 20,6 m/ra, Todéro Ha 51,3% y
MOPIBHSAHHI 3 KOHTpoyieM, mo nenio Huwxde (0,5%) y TOpIBHSAHHI 3 HAWKpaImM
BapiantoMm — CIIB mozoro 900 n/ra ta mpobGiotuk Sviteko-Aepobiomui-01 nozoto 100
a/ra (10% po3BencHHS:).

Takum umHOM, Halikpamui e(peKT OTPUMAHO SK 1 y BaplaHTI Ha MIIECHUII

o3uMiii — mpu BukopuctanHi cymimn CIIB mozoro 900 n/ra ta mpobioTuky Sviteko-
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Aepobiomur-01 (no3o0r0 100 n/ra, 10% posBeneHHs) y SKOCTI OCHOBHOTO J0OpHBA.
Takum umbom crpusmmeuii BrumB CIIB Ta mpo6ioTuky sk OCHOBHOTO HOOpWBa
BIIMIYAE€THCA HE TITHKH HA ITOCIBAX 03MMOI MITICHUIII, ajI¢ 1 KYKYPYA3H.

Takum yuHOM, TPOBEAEH! AOCIIHKEHHS MIOA0 KOMIUIEKCHOTO 3aCTOCYBAHHS
npobiotuky (100 m/ra, 10% poszbasnenus) ta CIIB npu Hopmax BHecenus 900-2400
J/ra, NO3BOJIMIIA BU3HAYUTH onTuMajbHy KoHeHtparito CIIB - 900 n/ra, mpu skii
MPUPICT YPOKAI0 O3UMOI TIIIECHHUIT CKJIaB 28,9% TOPIBHAHO 3 KOHTPOJIEM, a TMPUPICT
ypOXaro KyKypya3u ckias 79,6% mopiBHAHO 3 KOHTpoJieM. L{e mosICHIOEThCS THM, 1110
MPU  JTaHUX KOHIIGHTPAIlAX CYMyTHHO-TUIACTOBOI BOAW Ta MpoOIoTHKY Sviteko-
Aepobiomuk-01 CKIagarOTbCS CIPUATINBI YMOBH JUIA KUTTEMISUTBHOCTI IJIOTO PSITy
IPYHTOBHX  MIKPOOPTaHI3MIB, 30KpeMa CTHUMYJIIOETHCA PICT 1  PO3BHUTOK
MIKPOCKOIIYHUX TPHUOIB Ta IMETIOJO30PYHHIBHIX MIKPOOPTAHI3MIB, SKI MPUHAMAIOThH

y4acTh y PO3KJIaAaHH] TIOKHUBHUX PEIITOK.
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BUCHOBKH

1. 3a pesynbTaTaMy €KCTICPUMEHTAILHUAX JTOCHIKEHb BCTAHOBJICHO, 11O
mig yac komiuiekcHoro sukopuctanas CIIB (150 n/T) Ta mpoGiotuky Sviteko-
Aepobiomux-01 (100 1/T) HampOTA31 TPHOX MICAIMIB st 00poOkM OYypTiB THOIO,
BiIOYBAEThCA UMK PAJ IMO3MTHBHUX 3MIH SK B HOro sAKICHOMY CKJafil, Tak 1
(hiTocaHITaPHOMY CTaHl OCTAaHHBOTO. 3a PE3yJIbTaTaMHu OAKTEPIONOTIUHUAX JOCIKECHb
THOIO, OTPUMAHOTO TIO 3aMpOTIOHOBAHIM METOMHUINl BCTAHOBJICHO, IO PIBEHb
MAaTOTCHHUX MIKPOOPTAHI3MIB MICIA 3-X MICAIIB KOMIIOCTYBAaHHS MPH HATUBHOMY Ta
10% po3umni mpobiotuky Sviteko-Aepobiomux-01 3am3uBes Ha 98-100%, a Takmx
MaTOTCHIB, SK CaAJIbMOHEIIAa Ta KHUITKOBA Majuuka — He Oyso BHUsABIeHO. MeHma
ounctka BigOyBaetsesa mpu 1% ta 0,1% pozumrax mpobioTHKy. 3a pe3yiibTaramu
MIKOJIOTIYHHX JOCHI/DKCHh BCTAHOBIICHO, IO 3arajlbHa KUIBKICTh TpHOIB, MpH
BHKOPHCTaHHI 3alPOIIOHOBAHO1 TeXHOJIOTi 00poOKH THOO, ckirana 206,9 tuc/r, mo Ha
27% Oinpiie 'y TOPIBHSHHI 3 KOHTPOJBHHM 3Pa3KoM, MPH YOMY BMICT MATOTEHHUX
rpu0iB 3HU3HUBCSA HA 88% MOPIBHSAHO 3 KOHTPOJIEM.

2. [Ticma 3-x micamiB 30epirands y 3ampornonoBanomy BapianTi (CIIB -
150 n/T Ta mpo6iotuky - 100 51/T) HACIHHS OCOTY MOJIBOBOTO, JIOOO M O1JIOT Ta PEBKH
JIMKOT TIOBHICTIO BTPATHJIM CXOXICTh, Y HACiHHA IHIMMX Oyp’sHIB BOHA 3HAYHO
sam3uiIack (1o 60% y mOpiBHAHHI 3 KOHTpOJieM). Bu3HAueHO TakoX MO3UTHBHUI
BILUIMB 3alpPOIIOHOBAHOTO METOMY Ha XIMIUHHMM CKJIaJ THOK. 30KpeMa, BMICT KaJliio
soutpmmmBes Ha 20,8%, docdopy - 41,8%, azory 3arampHoro - 45,8%, opraniuHoi
peuoBuHn - 10%. TakuMmM YHHOM, KOMIUICKCHE BHUKOPHCTAHHS CYMIII CYIYTHBO-
macToBoi Boau Ta mpobiotuky (CIIB - 150 n/T Ta mpoGiotuky - 100 n/T) no3somse
SHUIIMTH PyACpaibHy POCIMHHICTD KA pocTe Ha Oyprax 1 30aradye rHI HAa HACIHHS
Oyp’sHIB, 3HAYHO 3HW3WUTH CXOXKICTh HACIHHA Oyp sHIB SKE BXE MICTHTHCS Y
OpPraHIUYHHMX BIAXO0JaX TBAapPWUHHUIITBA, IMJABHIIMTH TOXHBHICTh 3a PaxXyHOK HOTo
30araueHHs HAa MIKPOCJIEMEHTH, BMICT SKHX Yy ACIKAX IPyHTaX HAATO HU3BKUH, a
TaKOXK TMOBHICTIO 3HE3apa3uTH THIM BIJ MATOT€HHUX MIKPOOPraHi3MiB Ta TpuoiB. Bci
Il TIEPEeBaru JAal0Th MOXKJIMBICTh OTpuMath 3a momnomororo CIIB Ta mpobGioTuky

BHCOKOSAKICHE OpraHiuHe MOOpHBO AK€ HE 3acMiuye IPYHT HACIHHAM Oyp'sHiB, Ha
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BIZIMIHY BiJ HEOOPOOJIEHOTO MO JaHIA TEXHOJIOTIi THOIO, 1 J03BOJIAE ONTHUMI3YBATH
MOKUBHUX PEKUM TPYHTY.

3. [TpoBeaeHi MOCHIKEHHS MOA0 KOMIUIEKCHOTO 3aCTOCYBAaHHS CyMIT
npobiotuky (100 n/ra, 10% pozdasnenns) ta CIIB mpu nHopmax BHecenns 900-2400
J/Ta 'y KOCTI OCHOBHOTO JOOPWBA, JO3BOJMIN BUSHAUUTH ONITUMAIHHY KOHIICHTPAITIIO
CIIB y mani#t cymimn - 900 n/ra, mpu sSKii TPHUPICT YPOIKAIO O3UMOI TIIIEHUIT CKITaB
28,9% moOpIBHAHO 3 KOHTPOJIEM, a IPHPICT ypokaw KyKypya3u ckimaB 79,6%
MOPIBHSHO 3 KOHTpoJieM. [{e mosicHIOeThes THM, 1110 Tipy AaHux koHieHTparsx CI1B
Ta TPOOIOTUKY CKJIQMAIOTHCSA CHPHUATINBI YMOBH JUTSl KUTTEAISUTBHOCTI MIJIOTO DALY
IPYHTOBHX  MIKPOOPTaHI3MIB, 30KpeMa CTHUMYJIIOETHCA PICT 1  PO3BHUTOK
MIKPOCKOIIIYHUX TPpHUOIB Ta TEITOJIO30PYHHIBHUX MIKPOOPTaHI3MIB, AKI MPUHAMAIOTH
y4acTb y PO3KIaJAaHHI TOXHUBHHX pemTok. KinbkicTh aMoHI(ikyrounx Ta
azoTdikcyrounx Oakrepiit pu Bukopuctanni CIIB (900 n/ra) Ta mpobiotuky Sviteko-
Aepobiomur-01 (100 n/ra, 10% pozbaBnenns) 301IbIIy€eThCS Ticas BHeceHHS (Ha 30
7100y ), TIOTIM HAMPOTA31 TOCIIIYFOUNX MICSIIIB iX YMCEIbHICTh BUPIBHIOETHCA /IO PIBHS
koHTpor0. Bukopucranus no3 CIIB 6inpme 1200 n/ra nmpus3BOAUTh 10 3MCHIICHHS
IIUX TPy OAKTEPIH.

4, Bcranosneno BiacyTHICT, HeraTuBHOTO BmmBy cywmimi CIIB Tta
mpoOIOTHKY HA CTPYKTYPY TPYHTY TP BHECEHHI iX B meBHUX nqo3ax CIIB - Big 600 no
1200 n/ra, mpobiotuky y mo3i 100 n/ra (10% posBenenns). Takok BUKOPHCTaHHS
CYNMyTHBO-TUTACTOBOI BoaM B go3ax 900-2400 nm/ra HE COpHSIO HAKOMMUYEHHIO
HaQTOMPOMYKTIB 1 BaXKHUX METAMB y IpyHTI. Takox OOrpyHTOBAHO, IO
Bukopuctanua cyminm CIIB (900 n/ra) ta npobGiotuky Sviteko-Aepobiomux-01 (100
n/ra, 10% po30aBiaeHHS) A03BOJIAE MIABUIIUTH HE TITBKH YPOXKAWHICTH 3¢pHA 03UMO1
MITICHUIT aJie 1 HOTO AKICTh: BMICT 01Ky Ha 13,3% y MOpIBHSIHHI 3 KOHTPOJIEM; BMIiCT

CHPOi KIIITKOBUHU B 3¢pHI1 - Ha 20,7%; macy 1000 naciaun - Ha 16,7% B1AMOBIAHO.
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