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lNpoaHanizoBaHO ckiasn MIKPOIopPY 3Pa3KiB KyKYPYA3n 3 PIsHUX perioHiB Ykpainu.
lMpoBeneHo AocnigXeHHs BIAUBY MonNepenHLoro iHppavyepsoHoro (I14) ob6pobieHHs
KYKYPYA3U Ha MIKpoGiosoridHy 4McToTy 3epHa. BctaHoBneHo, wo noeaHaHHs 14-
06p06IeHHS PAa30M 3 HU3LKOTEMIEPAaTypPHUM PO3BaPIOBAHHSIM [A€ 3MOry 3Ha4YHO
BMEHLLNTY MIKPOBjosIoridHy 3a6pyAHEHICTL 36pHa KyKYPYA3U B NMPOLIECi BUPDOBHULITBA
E€TWU/IOBOIr O CrnpTy 3 KPOXMAaJIEeBMICHOI CUPOBUHM.
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Bctyn. AHanis ctaHy cnupToBol rajysi YKpalHU OKpecnioe nepejf HayKoOBUAMW Ta Npo-
MUCNOBICTIO, 0OCOBNUBO 3a YMOB PUHKOBOI €KOHOMIKM, HOBI 3aBAaHHA. Y neplly Yepry Le 3aBAaHHs
po3pobKU Ta BNPOBAAXKEHHS MPUHLUMMOBO HOBITHIX, €heKTUBHUX TEXHONOFYHUX NPWIHOMIB, AKi
3abeaneyypaTUMyTb 3HUXKEHHA E€HEProBMTPAT Ta CNPUATHMYTb €KOHOMIi pecypcis 3 MeTolo
3HWKeHHs cobieapTocTi KiHueBol npoayKuii.

Ba>kMBMMU NOKa3HWKaMM SKOCTI 3ePHOBOI CUPOBWMHU AN CNUPTOBOro BUPOBHULTBA € He
TiNbKW TeXHONOriYHI, a TakoX MikpobionoriuHi nokasHUkU. Ha nepepobneHHs fo cnvpToBMX nignpUeMcTs
HagXo4UTb 3epHOBa CUPOBUHA, AKa MICTUTb BeJIMKY KiNbKICTb CTOPOHHIX MIKpOOpraHiamis,
YKUTTEAIANBHICTD AKUX GeanocepedHbo BRAMBaE Ha nepebir TeXHOMOrYHUX npouecie BUPOBHWLTEA,
NOKa3HWKK HaniBNpOAYKTIB Ta SKicTb roToBoi npoaykuii. Halbinbw HebesneuHuMU B CIUPTOBOMY
BUPOBHULTBI Nif yac nepepobrieHHs KPOXManeBMICHOI CUPOBMHM € Taki rpynu MikpoopraHiamie [5]:

— KucnoToyTeopiolodi BakTepil — YTUAIZYIOTb LUYKPU 3 YTBOPEHHSIM OpraHidYHWX KWUCAOT,
3a paxyHoK 4Yoro BigbyeaeTbcsi 3HWkeHHs pH cepefoBMlLa, a Ue B CBOIO Yepry NPH3BOAMTL [0
iHakTUBaUil depMeHTIB aMinasHol Ail Ta 3HWKeHHS BIOCHHTETUUHOT aKTUBHOCTI APDKAXKIB;

— cnopoyTeopiotodi aHaepobHi BakTepil — YTBOPIOIOTb MacisiHy KWUCAOTY, fiKa HaBiTb B
MafuX KiNbKOCTAX 3ryBHO Aie Ha >KUTTEAIANBHICTD APDKAKOBUX KAITUH;

— cnopoyTeoplolodi HiTpUToyTBOpIotodi BakTepii — BiAHOBAIOIOTE HITPaTU A0 HITPWTIB,
AKI € OTPYWHUMU AN APIKIKIB;

— acrnoporeHHi NpoTeoNiTUYHI BakTepil — rasbMyIlOTb NPOLECH XUTTEAIANBHOCTI APDKAKIB,
YTBOPIOIOTb NIeTKi CMOSYyKU HeNpUEMHOro 3anaxy, fKi MOripwyioTb SKICTb KiHLUEBOro NpOAYKTY;

— nniceHeBi rpubyu — MOXKYTb YTBOPIOBATU MIKOTOKCHMHMW, SIKI PYMHYIOTbCA 3a TeMmnepatyp
Buwe 200 °C Ta € gy>ke WKigNUBUMMU.

Buxoaauu 3 Toro, Wwo BUPOBHULTEO €TUIOBOrO CMMPTY — L& YMOBHO—CTEPU/IbHHI npouec,
a 3epHoBa CUpoBWUHa € HeanepeyHo OCHOBHWUM mKepenoM iHdekuil y BUpoBHUYOMY npoueci npw
BnpoBagXeHHi eHeprosbepiratodoi TexHonorii BoaHo-TennoBoi 06pobkU KpoxmaneBMicHOT
CUPOBUHU, NUTaHHA MikpobionoriyHol YUCTOTU BUPOBHUUTEBA Habyeae Baromoro sHaudeHHs [1,2].
fAkwo 3a TpaguuiliHoro BUcokoTeMnepatypHoro (Temnepatypu Big 135 go 160 °C) poseaproBaHHSA
3epHOBOI CUPOBUHWM 3a paxXyHOK Ail TeMnepaTypu Ta TUCKY FWMHyna nepeBakHa KiAbKicTb
MiKpoOpraHiamis, To 3a YMOB HU3bKOTeMNepaTypHoro (Temnepatypu Big 75 ao 95 °C) obpobnerns
JOCAIMKEHHA eheKTUBHMX CNOCOBIB NPUrHIYeHHA MIKPOhIOPH CUPOBUHHM € aKTyalbHUM 3aBAaHHAM.

OcTaHHIM yacoM Habyno WHPOKOro POCMOBCIOMKEHHA BUKOpHCTaHHA |U-obpobneHHs
3epHOBOI CUPOBWHMW, KOPMONPOAYKTIB, Kpyn Ta GopowHa [3,4]. JochimkeHHAMU AokasaHo, LWLO
3aBasAKkK H-06pobneHHIO B 3epHOBUX Ta KOPMOBMX NPOAYKTaX 3HWKYETbCA KiNbKicTb CTOPOHHbLOT
Mikpochnopu. Bpaxoeyloun ue, MO>KHa NPUNYCTUTH, WO BUKOPUCTaHHA IH-obpobneHHs cUpoBMHU
CMNUPTOBOro BMPOBHULTBA AacTb 3MOry MNOKPALWMUTH MIKpoBIONOriYHWI cTaH 3epHa, WO B CBOIO
yepry npueege A0 3HWKEHHS HebakaHWX HacNigKiB >XUTTEAIANBHOCTI CTOPOHHIX MiKpoopraHiaMis
nig yac cnupToBOro 36pPOAXKYBAHHS.

Merta pocniaxeHb. Metolo pobotu 6yno npoeeseHHs aHanisy Mikpodnopu 3epHa
KYKYPYA3U, IKe BUKOPUCTOBYIOTb CNUPTOBI 3aBOAM Y Pi3HUX perioHax YKpaiHU, a Takox
JOCNIDKEHH BUKOpHUCTaHHA |U-0BpobneHHA ANA NPUrHIYEHHS PO3BUTKY Ta 3HELLKOXKEeHHS
CTOPOHHIX MiKpoopraHiaMie.

Metoauka pocnigkeHb. OcKiflbkKM Ha CbOrofHi 3Ha4yHy YacCTKy CUPOBUHHOIO PUHKY
3EPHOBUX KYJbTYP A/ CNUPTOBOrO BUPOBHUUTBA CKagac KyKypyasa, To ob’eKTaMW AoC/imKeHb
6yno obpaHo NysaTb 3paskiB KYKYpyA3W 3i CNUPTOBUX 3aBOAIB pisHUX obnacteh YkpaiHu.
Bonorictb KykypyAsu BU3Hayanu cTaHZapTHUM MeToAoM [6, a KpOXMaJsIMCTICTb NOASiPUMETPUYHUM
MeTogoMm [7]. 3 MeTow BCTAHOBAEHHS KiJIBKICHOrO Ta SAKiCHOro cknagy MiKpodnopH, 3pasku
3epHa BUciBa/IM Ha pAg eeKTUBHUX MOXXUBHUX cepedoeuu [5].

Lns [H-o6pobneHHs BukopHUcTOBYBaNM anapaT BapabanHoro Tuny «MikpoHizatop-HU3UHA»
3 pkepesioM iHdpavyepBOHOrO BUMPOMIHIOBAHHS MOTY>KHIicTio Big 5 go 50 kBT, AkuM npusHayeHo
Ans Bonoro—Tennoeoi obpobku 3zepHOBOI cupoBuHU. B gocnigax pns ycix 3paskie noTy>kHicTb
6byna opHakosolo i craHoeuna 40 kBt, a Tpueanicte obpobneHHs — 95 c. Ak KoHTpoab
BUKOPUCTOBYBaNM 3pa3kU 3epHa KYKYpPYyAs3M, ki He nigaasanu aii |Y—obpobneHHs. KoHTponbHi Ta
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obpobneHi |U—eunpoMiHioBaHHAM 3paskK nogpibHIoBaAM 3a AoNoMoroto abopaTopHOro MAWHA.
OpeprkaHuii NoMen 3epHa KYKypynAsu xapaktepusyeaecs 92 % npoxomom Kpisb cuTo 3 AiamMeTpoMm
oteopie 1 MM. HaBadkku nomenie JocnigykyBaHUX 3pa3KiB pO3BOAWAW CTEPWUJIBHOIO BOAOMPOBIAHOM
BOAOIO MpH rigpomoayni 1:3 (cnieeigHOWeHHA nomen : BoAa) Ta BUTPUMYBasW BNPOAOBX 24 roauH
3a Temneparypu 30 °C. [ns BU3HAUeHHSA 3MiHW cTyneHs 3abpyAHEHHS KWUCAOTOYTBOPIOKOYHUMHM
bakTepismu go Ta nicas 1H-06pobaeHHN BU3HAYANM HAPOCTaHHS KUCNOTHOCTI Y KiNbKOCTI cM® po3uuHY
NaOH koHueHTpaujeto 1 monb/ am® Ha 20 cm® cycnensii. KpiMm Toro spasku cycneHsil kykypyasu
KOHTPOAbHI Ta obpobneHi |Y-eunpomiHioBaHHaM nigirpisanu ao Temnepatyp 75,80,85, 90,95 °C 3
BUTPHUMKOIO 3a KOXHOIO BU3Ha4yeHolo Temnepatypoto enpogoxk 20, 40,60, 90 ta 120 xe. [licas
BUTPUMKM /1 BUHAUEHHSN 3aranbHOl KiIbKOCTi MiKpoopraHisMie, sika 3anuwuWnach nicns obpobneHHs
NPOBOAWAN BUCIB Ha M’SICOMENTOHHUM arap.
PesynbTaT nokasHUKiB 3paskiB KyKypyAsud HaeegeHo y Tabauui 1.

Tabsauys 1. XapakTepucTuKa 3pa3KiB KyKypyAs3H

Ne Moka3HWKH Bwmict okpemux dppakuin,%
3pas- Hasea periony BonoricTs, Kpoxma- e 3eDHO ouTi CMITTEBI

Ka % sucricts, % | P 3epHa | AOMilKH

1 Kuiecbka obnacTb 13,1 61,1 70,7 28,3 1,0

2 BiHHHUbKa 0BnacTb 13,5 62,3 73,0 26,4 0,6

3 Teproninbcoika 13,8 59,7 75,7 23,8 0,5
obnactb ’ ’ ’ ’ ’

4 JlbBiBCbKA OBMACTbL 13,6 61,3 66,7 31,4 1,8

> Huromupcera 142 59,5 68,9 29,6 1,5
obnactb

HaeegeHi peaynbTaTu NoKasyloTb, IO BOJIOTICTb Ta KPOXMAJIMCTICTb AOCAIKEHUX 3pasKie
KYKYPYA3U 3 pisHUX obnacTell Malbke He BiApisHAIOTbCA, ane BMIiCT okpeMux chpakuiit (KinbkicTb
BUTUX 3epeH Ta CMITTEBOI AOMILLKM) Aelo KOAMBAETLCA.

Opep>kaHi gaHi MikpobionoriYHUX JocnimpKeHb 3a 3MIHOK KifIbKICHOrO Ta SIKICHOro cknagy
MIKpOthIOpU KYKYpPYA3WU HaeeaeHo B Tabauui 2.

Tabauys 2. KinbkicHUi Ta AKkicHUH cknag Mikpodiopyu 3epHOBOT CUPOBUHH

Ne 3arasibHa Kinbkictb OcHoBHi rpynu mikpoopraHiamie, KYO / r

3pas- | MiKpoopraHismis, KucnotoyTteo- CnopoyTBO- naiceHesi . .
ka KYO/r ptotoui BakTepii | ptotoui bakTepil rpuéu AP DA
1 2,8 10° 2,1- 10 2,4- 10¢ 4,7- 102 5,2. 10
2 2,25- 10° 1,8- 104 1,6- 10 3,3- 107 3,7- 10
3 1,72. 10° 1,2- 104 1,1- 10 1,4 10° 0,5- 10
4 3,89 10° 3,5- 10 2,8 10¢ 6,2- 10? 8,3- 10
5 3,22. 108 3,1- 10 2,8- 10¢ 5,1- 102 6,4- 10

KinbkicHuit Ta sikicHuit cknaa Mikpodnopu 3paskie 3epHa Kykypyasu ( Tabn. 2) nokasye,
Wo 3aranbHa KiNbKicTb MikpoopraHisMis Hyna MeHLIOIO Y TUX 3paskax, ANA AKX Bys xapakTepHuWi
HW3bKWUI BMICT CMITTEBUX AOMIWOK i 6GUTMX 3epeH. Halbinbwy kinbkicte MikpoopraHismie 3,89
105 KYO / r cnoctepiranu B 3paszky Ne 4, wo MicTue HaWbinblie cMiTTEBUX AOMIWOK i
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NOWKOKEHOro 3epHa, Wo Maibke y 2,2 pasu binblwe, nopisHsAHo 3i apaskom Ne 3, B skomy
BUZHAYEHI NOKa3HUKK BYNN HaWHWKYUMM.

3MiHU cTyneHs 3abpyAHeHHs 3pas3KiB KYKYPYA3H KWUCNOTOYTBOPIOIOYUMM DakTepisamMu no
ta nicns |Y-obpobneHHs HaeegeHo y Tabnuui 3. OpeprkaHi pesynbTaTh TakoX nokKasasu, LLO
Halbinblwe HapocTaHHA kucnotHocti 0,92 eusHaueHo y 3pasky Ne 4, ans sikoro Bye xapakTepHui
HalbinbLWKMi BMIiCT AIK 3arasbHOI KiNbKOCTI MiKpoopraHiaMiB, Tak | KUCNOTOYTBOPIoloUUX BakTepiil.
Binblwe HapocTaHHA KMCNOTHOCTI B 3paskax HeobpobneHoro sepHa y MOPIBHAHHI 3 3paskamu
KyKypyasu nicna |Y-ob6pobieHHs MOXHa NOACHWTU YACTKOBUM 3HELIKOIKEHHAM KWCAOTO-
yTBOpIOtoUUX BakTepill y pesynbTaTti Ail iHhpauepBOHOro BUNPOMIHIOBAHHS.

Ta6auys 3. HapocTaHHA KMCAOTHOCTI B CycneH3iAX 3epHa

HapocTaHHsi kucnoTHocTi B cycneHsisx sepHa, cm® 1 H. NaOH Ha 20 mna cycneHsii
Ne 3paska -
HeobpobneHoro Micns |Y-06pobneHns
1 0,52 0,26
2 0,43 0,18
3 0,34 0,11
4 0,92 0,44
5 0,71 0,37

[ns nopanbworo etany gochigpkeHb 6yno eubpaHo 3paszok Kykypyasu Ne 4, akuit
XapaKkTepuayBaBca HalWbinblwolo KinbKicTio 3aranbHol MIiKpodaopW, a TaKoXK OKpeMMX rpyn
MikpoopraHiamie. 3MiHa 3arasabHOl KiJIbKOCTI MIKpoOOpraHiaMmiB y 3pasKy KyKYpPYA3W 3anedkHo
Bif, TeMnepaTypu Ta TpuBanocTi TepMoobpobku nokasaHa Ha puc. 1. 3miHa 3aranbHoOl KinbkocTi
MiKpoOpraHiamie y UbOMY > 3pa3Ky KyKypyasu nicns nonepegHboro |Y-obpobneHHs zanexHo
Bif TemnepaTypu Ta TpuanocTi TepMoobpobku nokasaHa Ha puc. 2. OpepskaHi pesynbTaTw
NiATBE pIKYIOTh NPUNYLLEHHS WOAO Kpaloro edeKTy NPUrHiYeHHs Ta 3HeWKOMKeHHs Mikpodiiopu
3epHa KyKYpyA3M NpH noefHaHHi nonepepHboro |Y-o6pobieHHs ¢ nojanbivMm Harpieom Ta
BUTPUMKOIO 3a TeMnepaTyp, AKi BUKOPUCTOBYIOTb Mif Yac HWU3bKOTEMMNepaTypHOro po3eapioBaHHs
KpoXManeBMiCHOI CUPOBWHWU. 3arajbHa KiNbKiCTb MiKpoOOpraHiaMie 3a HalWMeHLO| BUTPUMKHM
(20 xB.) 3HM3aMnacb Ha 26—35 % HezanexxHo Big Temnepatypu. 3i 36iNblIeHHAM TeMnepaTypu A0
95 °C Ta Tpueanocti obpobneHHs ao 120 xe. gocAracTbca MakCUManbHUM edbeKT | KUTTERIANbHUMU
3anvwaeTbca nuwe 6amsbko 3 % Mikpodnopw.

MopieHIOlOYKM opepXKaHi pesysbTaTh, MOXHa CTBEpPAXKYBaTU, WO AN NOKpallaHHS
MiKpOBIONOriYHMX NOKA3HWKIB CNUPTOBOrO BMPOBHULTBA NEPCNEKTUBHUM cnocoboM € noeaHaHHs
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Puc. 1. 3anexHictb KinbkocTi MikpoopraHiamie Bij
TeMmnepaTypu Ta TpUBaiocTi oBpobku
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Puc. 2. 3anexHictb KinbkocTi MikpoopraHiamie nicnsa
I4Y-06pobnenns Big TemnepaTypu Ta TpuBanocTi obpobku

IY-0BpobneHHs pa3oM 3 HU3bKOTEMNepaTypPHUM pO3BaplOBaHHAM, NPU LUbOMY TeMnepaTtypy B
anapartax rigpodepMeHTaTUBHOIO pPO3BaploBaHHSA MOXHa 3HU3WTH Ha 5—10 °C.

BUcHOBKU. 3a pesynbTaTaMu NPOBeAeHUX AOCAiIgKeHb aHanizy Mikpodnopu zepHa
KYKYPYA3U Y pisHUX perioHax YKpalHM NoKaszaHoO, WO 3arajbHa KilbKicTb MikpoopraHiamis
6inblWolo Mipolo 3aneXKuTb Big BMICTY Yy 3epHi NOLKOMKEHUX 3epeH Ta CMITTEBMX AOMILLOK.
BcTaHoBneHo, wo noegHaHHsa |Y-o6pobneHHs pasoM 3 HWU3bKOTEMNEPaTyPHUM pPO3BAPIOBAHHAM
pae amory Ha 26—35 9% 3HuauTH MikpobionoriuHy 3abpyaHeHicTb 3epHa KyKypyAsd B npoueci
BUPOBHULTBA €TUNOBOro CNUPTY 3 KpoxmaneBMicHoi cuposuHW. OpeprkaHi paHi paloTb 3Mory
cTBepkyeaTH, Wo nonepeaHe IY-obpobneHHs B npoueci rigpodepMeHTaTBHOrO 06pObNAEHHS
3epPHOBOI CUPOBWHU Ja€ 3MOTY 3HWU3UTU TeMnepaTypy po3BaploBaHHA Ha 5—10 °C .
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HaLmoHarnbHbIN YHUBEPCUTET «JIbBOBCKas! NMOSINTEXHUKE»

B craTtbe npuBeneHbl pe3ynbTatbi uccraenoBaHuii IK—obpaboTku KyKypy3bl Ha
nportekaHuwe rpoueccoB rpuvu [pPonu3BOACTBE 3BTWUJIOBOIro cCnupra u3
KpaxmasicohepxXaLiero Chipbsl.

lMpoaHanuanpoBaH cocTaB MUKPOIOPbI 06pa3LioB KYKYpPYy3bl U3 pa3HbiX PErviOHOB
Ykpaunusl. lNpoBenebi nccrienoBaHus BAUSHUS rpeaBaputesibHoi IK—obpaboTku
KYKYPY3bl Ha MUKPOBMOIOrNYECKYIO YUCTOTY 36pHa. YCTaHOBIEHO, 4TO codeTaHue IK—
06paboTki BMECTe C HU3KOTeMrepaTyPHbIM pa3BapuyBaHNEM [aeT BO3MOXHOCTb
BHAYNTEIILHO YMEHbLLLINTE MUKDOBUOIOMMYECKYIO 3arPs3HEHHOCTL 36PpHAa KYKypPyabl B
rpouece rponsBoLACcTBa 3TU/I0BOIr0 CrNpPTa N3 KPaxmasicoLepXallero Cbipbs.
Kmo4yeBble cnoBa: 3epHOBOe Chipbe, MUKpogiopa, CrvpToBoe nponssoactso, IK—
06paboTka, HU3KOTEMIEPaTypHOe pa3BapuBaHme.
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