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3MIHU XIMIHHOIO CKINALY TA BTPATU MACMU BYJibb KAPTOIMJI
B NEPIOA 3BEPIFAHHA MiA YAC 3ACTOCYBAHHA BIOMPENAPATIB
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Kuiecbkulu HayioHanbHUU mopaoeesibHO-eKOHOMIYHUU yHisepcumem

[1i0 4ac 3acmocysaHHs MIKpPObBIOIo2iYHUX rpernapamie peayriotmbCcs
cknadHi b6ioximidyHi ripouecu 8 6ynbbax, 3MIHKEMbLCS IX CrpsiMog8aHicmb ma
iHmeHcusHicmb. O6pobka 6ynbb TpuxodepmiHom, [lnaHpuzom ma @imouyudom
rneped 3aknadaHHAM cripuse 3MeHweHHro 6 1,2-1,56 pas nicna mpusanozo
3bepieaHHI empam macu, Kpoxmario ma cyxux pedyosuH. Lle cripusie nidguueHH 0
36epexeHocmi ma xap4oeoi UiHHocmi Kapmornni ni@ Yyac mpueasnoz2o 3bepicaHHs.
3acmocosyro4u Pudominy [ond, empamu mMmacu eusieunuck 6inbWumMu, a Cyxux
pPEeYo8UH i Kpoxmarso — nodibHumu 0o empam y KOHmMpOIi.

bynb6bu, 6ionpenapamu, Kpoxmarsib, Cyxi pe4oeuHu, copm, 36epicaHHs.

Kaptonna € ogHMM 3 HanBaXXNMBILWIMX NPOAYKTIB XapyyBaHHS 3 BUCOKUM
NOTEeHLianoM ypoXXanHOCTi, Ana 6inbLly NOBHOI peanisauil sKoro Ha cy4acHomMy etani
HEeOOXiAHO CTBOPUTUM THYYKI HAYKOMICTKI TexHosnorii, €ki ©6yayTb BKA4aTu
ManoBuTpaTHi enemeHTM W [o3eondatb 36inbwuTn Banosi 36opu 6ynbb 3
ypaxyBaHHAM MpupogHuX, BioNoriYyHnX, TEXHONEHHUX, OpraHi3auiiHO-eKOHOMIYHMX,
iHbopMaLiNHMX Ta eKonoriYyHnX hakTopis, SKi € CKNagoBUMN adanTUBHOT TEXHOSOTT
BMPOLLYBaHHSA CiflbCbKOrocrnogapcbkmx KynbTyp [4, 5, 6]. CyTHiCTIO aganTuBHOI
iHTEHCUikauii pocnuHHMUTBA € 3abes3neyeHHs EeKOHOMIYHO [OouinbHOro Ta
ekonoriyHo  6e3neyHoro  NiABULLEHHA  BPOXAaMHOCTI  CiflbCbKOrocnogapCbKmnx
KynbTyp, BMPOBHMUTBA KOHKYPEHTHO-CMPOMOXHOI npoaykuii, 36epexeHHa abo
NigBULWEHHA [PYHTOBOI poatyocTi. ApanTuBHa cCTpaTeria  oOpieHToBaHa Ha
KOMMJIEKCHE BUKOPUCTaHHS BiONOriYHUX | TEXHOreHHMUX doakTopiB iHTEHCUIKaL,T.

OOHUM 3 nepcnekTUBHUX HanpsMKIB TakUX TEXHOSOrN € BUKOPUCTaHHS
GionoriyHnx npenapartiB, Sk NigcuUnOTL MeTabonivyHi npouecu, NiABULLYIOTb
CTINKICTb OO0 CTpecoBuMx YyMoB, 30ygHuKIB XxBOpoO rpubHoi (iTtodbTOpOos,
MaKpOCMNopio3 Ta anbTepHapios, pidakToHIO3, NapLua cpibnacta n ropbkysaTa, cyxa
W T'yasukoBi rHWNi), GakTepianbHOI (4YOpHa HiXKKa, KinbueBa rHWMNb, napwa
bopogaByacTa, Mokpa 6aktepianbHa rHunb) etionoril [1-5, 10]. MeBHi arpoTeXHiYHi
3axogu, y ToMy 4ucni nepepnocagkoBa obpobka HaciHHeBUX Oynbb i noganbLie
obnpucKyBaHHS POCNWH y Nepiof Beretauii 6ionpenapatamun, CNpusaoTb 3HKEHHIO
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LWiNbHOCTI nonynauin 30yaHWKIB 3axBOPHOBaHb Yy IPYHTI Ta Ha Oynbbax HOBOro
ypoxato 1 NiaBuLLYy0Tb PE3UCTEHTHICTb POCIUH 4O umx 30yaHukiB [1, 2, 3, 7, 10].

B ocHoBHOMY BCi OOCHiIKEHHA, AKi CPSIMOBaHI Ha 3axXMCT KapTonni B HaLlin
KpaiHi Ta 3a 1I Mexamu, npoBogunucs y BeretauiHuin nepiog. OgHak y nepiog,
36epiraHHs B Oynbbax kapTonni BigbyBalOTbCA MPOLIECUM AUNXaHHS, BUMNAPOBYBAHHS
Boaw, GioxiMiyHi npouecu, BTpaTta BynbbGamun CTIMKOCTI, WO NPU3BOAUTL A0 YPaKeHHs
XBOpobaMn N CyTTEBO 3HWXKYE SIKICTb HACIHHEBOro matepiany. Tomy akTyanbHuUM €
BMBYEHHS €(PEKTUBHOCTI 3aCTOCYBaHHA MikpoBionoriYHMX npenapartiB Anst 30epeXeHHs
AKocTi 6ynbb kapTonni B nepion 30epiraHHS.

Meta pocnigkeHHA — BMBYMTM edeKTUBHICTb 6GionpenapatiB nig 4ac
36epiraHHs KapTonni LWAAXOM MOHITOPUHIY BTpaTtM Macu Ta guMHaMiku GioXiMivHMX
MOKa3HMKIB SAKOCTi 6ynb0.

Marepianu i meToau gocnimkeHHsA. [JocnigkeHHa npoBoaunm B naboparopisix
npoMucnoBoi  BioTexHonorii  kadegpn  ekobiotexHonorii  Ta  Giopi3HOMaHITTS
TEXHOSTOMYHOro i TEXHOXIMIYHOIO KOHTPOMO SKOCTI npoaykuii pocnmnHHuuTtea HYBIl
YKpaiHu, nabopatopii MiKpobionoriyHOro metoay 3axucTy |HCTUTYTY 3axMCTy POCIWH
HAAH Ykpainn npotsarom 2011-2012 pokiB. Ona AoCnigpkeHHS BUKOPUCTOBYBAaSIMCA
PaHHBLOCTUITI COPTU KapTONIi yYKpalHCbKOI cenekuii NoBiHb Ta CkapbHUUSA, BUPOLLEHI B
IHcTuTyTi KapTonnapcTea HAAH Ykpainu. MNepen 3aknagaHHAM Ha 36epiraHHs 6ynbom
kapTonni 0bpobnanu Gionpenapatamm 3a AOMNOMOIOK PYYHOro nyrbBepusaTopa 3 ABOX
CTopiH. KapTonns 36epiranacb y CXOBULLI 3 NPUNIIMBHO-BUTSXKHOK BEHTUNsAUE0. [ns
CTBOPEHHSI HECTPUATIIMBUX YMOB 30epiraHHs 3 MEeTO BUSIBIIEHHS HaWKpaLmx
BapiaHTiB BNnnBY BionpenapaTiB Ha 30epexXeHHs1 SKOCTI, kapTonns 30epiranacb He 3a
onTumanbeHoi TemnepaTypu 2—4 °C, a 3a Temnepatypu 4-8 °C npotsrom 5 micsiuis.

HocnimkeHHa 6ynn NpoBeaeHHi Y TPbOXKPATHIN NOBTOPHOCTI. Bynn BUKOpUCTaHI
npenapatu: XiMiuHun etanoH — Pugomin ong ML 68 WG, B.r., 6ionoridyHnin eTanoH
®itouma-P (Ha ocHosi Bacillus subtilis 1,0 x 10° KYO/em®, MN «BTY-LleHTp», Ykpaina),
MnaHpu3 (Ha ocHosi GakTepii Pseudomonas fluorescens wram AP-33, Tutp 2,5 x 10°
kn/mn, YkpaiHa) Ta TpuxogepmiH (Ha ocHoBi rpuba-aHTaroHicta Trichoderma lignorum
M—40, Tutp 1 x 10°cm®, YkpaiHa).

Ha noyaTky Ta B KiHUi 36epiraHHa npoBoaunu obnik BTpaTu Macu, BMICTY
KpOXMan Ta Cyxux peyvoBuH. [ocnimkeHHs BTpaTU Macu BU3HA4Yanm LUASXOM
3BaXXyBaHHS Oynbb y KiHUi 36epiraHHA W nepepaxyHKy Ao mMacu 6ynbb, aki 6ynu
3aKknageHi Ha 3bepiraHHs.

[na BU3HAYEHHS KifNIbKOCTi CyXMX PEeYOBUH METOOOM BUCYLLYBAHHS, 3 Bynbou
npobu Bupisanu nos3gosx 1/8 yacTuHy i TOHKO nofpibHoBanu. Bigbupann 2-4
napanensHi npodbun (no 20 r) B nonepenHbO BUCYLUEHI N 3BaXKeHi 6rokcu, noTim
3HOBY 3BakyBanu. Blokcu 3 BiOKpUTUMK KPULLIKAMW MOMILLANM B CYLUUITbHY Wadyy 1
CyLUMNM NPOTSroM 7 roguH 3a Temnepatypu 100 -105 °C [8, 9]. MacoBy uacTky
CYXUX pO34MHHUX pevoBuH (CPP) BM3Hadanu 3a [onomorow pedpakromeTpa.
MeTon 6a3yeTbCa Ha BM3HAYEHHI MACOBOI YACTKM CYXMX PO3YMHHUX PEYOBUH 3a
MOKa3HWKOM 3anOMJIEHHS.

[Ona BM3HaA4YeHHA BMICTy Kpoxmani B ©Oynbbax BuMKopucToBYyBanu
3aranibHOMPUUHATUM MEeTO[ BWM3HAYEHHS, 3aCHOBaHUW Ha MPAMIN NPONOPLINHIN
3anexHOCTI MiXK NMMTOMOK Maco KapTonsi 1 BMICTOM Y Hiil KpOXmMarito.

CtatnctnyHy o6pobKy p[aHuMx npoBOAUNM 3@ CTaHO4APTHO MPUAHATMMMU
MeTodamu.



Pe3ynbTatn gocnimkeHHA Ta iX aHanis. Bigomo, Wo paHHboOCTUrMi Ta
cepeaHbOpaHHi copTn, Oynbbu sKMX BCTUralTb AOCATU MOBHOI Qi3ionorivyHoOI
3piNoCTi nepea  3aknagaHHAM Ha 36epiraHHs XapakTepusyrTbCs  HanBULLOKD
NEXKICTIO N cTabinbHIiCTIO akicHMX o03Hak. O6pobitok 6ynbb OGionpenapatamu
®itoungom, lMnaHpmsom Ta TpuxogepmiHoOM nepen 36epiraHHAM MNO3UTUBHO
BMAMBaB Ha 30epeXXeHHs SKOCTi KapTonsi.

3acTtocyBaHHs GionpenapaTiB BMKIMKANO 3HWXEHHA NPMPOAHMX BTpaAT Macu
MOPIBHSAHO 3 KOHTpoONieM (BTpaTu B yciX BapiaHTax Oynu BuLEe HOPMOBaHWUX ASiS
Temnepatypu 2-4 °C 3a paxyHOK HECNpUATNMBUX MNPOBOKALIMHUX YMOB
3b6epiraHHs). BTtpatm macm Oynbb6 3a 5 wmicAuiB 306epiraHHs 3a 06poOKu
MikpobionoriyHMmm npenapatamun 6ynn y 1,2-1,5 pas MEHLWNMU, HXK Yy KOHTPO-I
(pncyHok). bynbbu copty lNoBiHb Manu B uinomy gewo Ginblii BTpaTM Macu, Hix
6ynbbu copty CkapbHuusa. OcHoBHI BTpaTn macu (6inbLwi HixX B koHTponi B 1,2-1,6
pa3s) cnocTepiranncb y BapiaHTi 3 XiMiYHUM eTanoHoMm — doyHriunaom Pugomin MNong
MLL.

OOgHMM 3 BaXMBUM MOKaA3HWUKIB SIKOCTI KapToOnSi € BMICT Kpoxmarnk B
oynbbax kaptonni. Ha nouyatky gocnigy 6yno npoBegeHO MOHITOPUHI XiMiYHOro
cknagy B 6ynbb kaptonni. Y copti CkapbHuus BMicT kpoxmanto ctaHosuB 19,0 %
Bifl 3aranbHOI Macu, BMICT cyxux pedoBuH — 21,7 %, y copTi NoBiHb Ui NOKa3HUKK
ctaHosunn 19,6 i 21,3 % signosigHo (Tabnuug).
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Brpata Barn 6ynb6 kaptonsi nicna 5 micaAuiB 36epiraHHA

Y pesynbTaTi npoBegeHuUx AOocCnigKeHb BCTaHOBMEHO, Wo Oionpenapatu
NO3UTMBHO BMAMBanNM Ha 3MiHM XiMi4HOro cknagy 6ynb6 nig 4ac 36epiraHHs.
AHani3youm gaHi Ha KiHeub 36epiraHHs, MOXHa 3a3HaYnTU, WO 3a BUKOPUCTAHHS
bionpenapaTiB Taki NOKa3HMKM AKOCTI, SIK KiNIbKICTb KpOXMasio Ta CyXuX peyoBWH
nepesuLlyBann rokasHWKA KOHTpon. BignosigHo B copty [loBiHb BTpatu
Kpoxmarto KonmBanuch y mexax 5,48-7,67 % npotn 8,48 % Ta B copTy CkapbHMLS
- 3,0-3,2 % npotv 4,3 % i nuwe 3a o06pobkn yHriumagom ix BTpaTn Oynu
Ginbwnmn (BignosigHo 9,31 % Ta 4,1 %). AHanoriyHa TeHAeHLUia cnocTepiranacs i
nif Yac BU3HAYEHHSA CyXNX PEYOBUH.

BigoMmo, WO ocTaHHIMWM poKkamMu HasfBHI deHinamigHi yHriunan MoxyTb
MNOCTYNOBO BTpayaTM CBOK €MEKTUBHICTb, UMM MOXHA [MOSICHUTU HEBUCOKY
edoekTuBHiCcTb Pugominy Nong MLU.



BmicT oCHOBHMX eneMeHTIB XiMiYHOro cknagy 6ynb6 kapronni
Ha NoYaTKy Ta B KiHLi 36epiraHHs

BwmicT peyoBuH, %
CopTH BapiaHT gocnigy KDOXMANb CyXi CYXi PO3YUHHI
peY0BUNHM pEeYOBUHMN
Ha nouvaTtky 36epiraHHs (3o obpobkn)
KoHTponb 19,6 21,3 5,1
B kiHUi 36epiraHHsA
Mo KoHTponb (6e3 11,12 16,0 54
OBiHb
00OpobKM)
diToump, 13,19 16,72 6,2
MnaHpu3 14,12 16,82 5,6
Tpuxogepmin 11,93 19,23 7,0
Pungomin 10,29 15,82 51
HIPgs 1,9 2,3 1,7
Ha noyatky 36epiraHHs
KoHTponb 19,0 21,7 4,8
B kiHUi 36epiraHHsA
KoHTpornb (6es 14,7 15,90 5,4
CkapObHuus obpobku)

diToump, 15,9 16,86 5,8
MnaHpuna 16,0 17,82 6,2
Tpuxogepmin 15,8 17,89 6,9
Puoomin 14,9 15,49 5,3
HIPgs 2,25 2,38 0,9

BuaHayeHHs BMicTy B Bynbbax Kpoxmarsto, K OCHOBHOI NOXMBHOI pe4Y0BUHU
Oynbbu, WO BUTpPayYaeTbCs Hacamnepen Ha AWXaHHHA, NOOIYHO XapakTepusye
npouecn NPOopOCTaHHA KapTonni Ta Moro nNpupoaHi BTpaTtu. Bei GionpenapaTu, ski
3acTocoByBanu B gocnigi, Manu nosnTUBHUA BMNSIMB HA 3HWXEHHS KiNbKICHUX BTpaT
Oynbb kapTonni nig 4Yac 3bepiraHHsa. 3 nitepaTypHUX mxepen Bigomo, Wwo obpobka
kapTonni GionpenapaTtamn BuKNukae Ginbl TpuBany crtabinisauitd iIHTEHCUBHOCTI
AnxaHHa Oynbb y nepiog 36epiraHHs, Cnpusie NPOAOBXEHHIO MNepiogy CMOKOH
kKapTonsi. Y pesynbTaTti CIpAMOBaHOro BMAMBY Ha Xig 0bMiHHMX npouecis nig gieto
GionpenapatiB B Oynbbax MNOBINbHiLLE HaKONUYYKTLCA Taki HebaxaHi NpoayKTu
OOMiHY, £K pefykytodi Lykpu W BinbHi amiHokucrotn. Omxe, obpobka 6ynbb
Bionpenapatamu perynoe cknagHi GioxiMmidHi npouecn B Bynbbax, 3MmiH4YN 1X
CNPSAMOBaHICTb Ta iHTEHCMBHICTb. 3a Ail 6ionpenapaTiB 3HUXYETbCA aKTUBHICTb
rapoNiTMYHNX (PepMeHTIB, WO KaTanidyloTb po3naj Kpoxmasrni W OOHOYacCHO
NigBULLYETLCA aKTUBHICTb pepMeHTIB, siki 6epyTb yvacTb B agantauil pOCANHHUX
TKAHUH 0O HecnpuATNMBMX YMOB 30BHILUHLOMO CepefoBullia, WO crnpude
NiABULLEHHIO NEXKOCTI Ta 30epexXeHHo Xap4yoBOIl LiHHOCTI KapTonni 3a TpMBarnoro
3bepiraHHs.

Lnpoknit apceHan OGIONOrYHUX IMYHOCTUMYNATOPIB Ha Cy4aCHOMY PUHKY,
BAMAarae nowyky Hambinbw eqekTMBHUX npenapaTiB, 34aTHUX MaKCUMarnbHO



NPOSABNATU  MOTEHUiMHI  iIMYHO-IHOYKTOPHI  BRacTMBOCTI  Nig 4Yac 36epiraHHs
NpPOAOBOSIbYOI KapToni.

BucHoBku. 3actocyBaHHsa 6GionpenapatiB TpuxogepMmiH, [lnaHpu3 Ta
®itouma nig 4vac 36epiraHHa Oynb® KapTonni € e(EKTUBHOK EKOSOriYHO
anbTepHaTUBOW, Crnpude 3MeHLwWeHHo B 1,2-1,5 pa3 BTpaT macu, Kpoxmanko Ta
CYXUX PEeYOBMH, WO [OO03BONSE OTpMMATU SKICHUA MNOCaAKOBUW MaTepian Ta €
€KOHOMIYHO BurigHo. 3a Pugominy long BTpatm macu BuaBUNMCbH Binblivmu, a
CYXMX PEYOBUH i KpOoXManto — nogibHMMM 4o BTpaT y KOHTPON.

Y noganblumMx OOCHIMKEHHAX MSaHYeETbCA BUBYEHHS UWX MUTaHb Ha
rnméLwomy 6ioxiMiYHOMY piBHI.
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lpu npumeHeHUU MUKPOBUOIO2UYECKUX rpernapamos peayrnupyromcs
CII0XXHbIE BUOXUMUYECKUE MPOUECChI 8 KITyOHSIX, UBMEHSIeMCSs UX Harpae/ieHHOCMb
U uHmeHcusHocmb. QObpabomka KriybHeld TpuxodepmuHom, [lnaHpu3om U
@umouudom neped 3aknadkol criocobecmeyem ymeHbweHuo 6 1,2-1,5 pasa
rnocsie 0numMernibHoO20 XpaHeHuUU rnomepb Macchl, Kpaxmarsa u cyxXux seuecms. 3mo
criocobcmeyem roebIULEHUK0 CoXpaHsemMocmu U nuuiesol ueHHocmu Kapmodagberss
npu onumernbHoMm XxpaHeHuu. lNpu npumeHeHuu Pudomun onda nomepu macchbl
oKasanucb 6onbwuMU, a Cyxux eeuwiecme u Kpaxmana - nodobHbl rnomepsim 8
KOHmMpore.

Kny6Hu, 6uonpenapamsl, Kpaxmas, cyxue eew,ecmea, copm, XxpaHeHue.

In the application of microbiological preparations regulated complex
biochemical processes in the tubers, changing their focus and intensity. Processing
tubers Trichodermin, and Planriz Fitotsid before laying reduces 1.2-1.5 times after
long storage mass loss, starch and dry matter. This helps to improve the
conservation and nutritional value of potatoes during storage. In the application of
Ridomil Gold weight loss were large, and the dry matter and starch - like loss of
control.

Tubers, biological preparations, starch, dry matter, variety, storage.



