YK 633.11 «324»:633.

MOJABJIEHUE KOJIOHWH TPUBOB P.P. PENICILLIUM B 3EPHE O3UMOU
MINEHULBI TIPU XPAHEHUHA
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B ceqbckoX0351/iCTBEHHOM NMPOM3BOACTBE Ba’KHO HE TOJbKO IOJIy4eHHe BBICOKOIO YpPO:Kas, HO U NMPaBUJIbHOE
ero xpaHenue. Ecin 3epHOBbIe KyJbTYpbl yOpaHbI IPH He0IArONPUSITHLIX METEOPOJIOTHYECKHX YCI0BHAX, OHH
MOIYT ObITH MOpPA’kKeHbl TOKCMHOTGHHBIMM MHKPOCKONMUYECKMMHU Ipu0aMH M, KaK CJeACTBHe, NpPHOOpeTaTh
SIN0BUTHIE cBONicTBAa. IHTEeHCHBHOE pa3BUTHE MHUKPOOPTraHM3MOB NMPUBOIUT K CHUKEHUI0O KayecTBAa 3epHa, ero
NUIIEeBON HEHHOCTH, OMOJIOTMYeCKHX H CeMEHHBIX 10CTONHCTB. Ilo1y4YuTh KauecTBEHHYI0 MYKY U3 IOPa’KeHHOT 0
MHMKPOOPraHM3MaMH 3€pHA MNPAKTHYeCKH HeBo3MOxkHO. [lodTomy obecrneuenne MHKPOOHOJIOrHYECKOil
0e3BpeHOCTH 3epHA SfABJSETCS MepPBOOYEPeNHON 3aJayveil CHeUUAJMCTOB, PpadoTaIUX B 00J1aCTH
NPOM3BOJCTBA, MepepadoTkm W XpaHeHMs:i 3epHa. B CrTaBpomoJibcKOM TrocyJapcTBEHHOM arpapHOM
YHHUBepcUTeTe B Y4eOHO-HAY4YHOH HcnbITaTeabHON nadopaTtopun (YHHJI) B Teuenune psaa jier NpoBOJMJINCH
ONBITHI MO BJIUSHUIO (pu3NUYeckuX, (PAKTOPOB, OMOJOTMYECKMX MPENAPATOB M HX KOMOMHAUMI Ha rpulHYI0
HH(pexnuIo B Nnpolecce XpaHeHUs! 3epHa. B cTraTbe mpeacTaBieHbl pe3yIbTaThl HCCIeT0BAHUIT M0 BHISIBICHHIO
nocjaeaeiicTBusi 00padOTKH 3epHa 03MMOIl MineHUUbI 030HOM B coderannu ¢ [IOKP Ha pa3BuTHe KOJIOHMIA
rpu6oB p.p. Penicillium mpu xpanenuu 3epHa B Teuenme 180 cyTok ¢ exeMecSIYHOH MHKPOOHOIOTHUECKOM
NPOBEPKOIl Pa3BUTHsI NMATOreHHbIX rpudoB. HamMm ycTaHOBJIeHO, YTO ONTUMAJIBHBIM SIBWJICH CJIeLyIOLIHi
pesknm: TIOKP + o30n, Hanpsuxénnocts moas 3,6:10° B/m, Bpemsi 06paGoTku 3epHa 70", no3a o3ona 28,8 r-c/m°.
3epHo nocse 00padOTKH B JAHHOM pe:KMMe MOKeT XpaHUThes 10 180 cyTok 0e3 omacHOCTH Pa3BUTHUS KOJOHUI
rpu6os p. p. Penicillium.

KiroueBsle clioBa: 3epHO MIIEHUIEBI, 00e33apakuBaHie, 030H, M0JIe OTPULATEIBHOIO KOPOHHOTO pa3psijia, MaToreHHas
MUKpodIopa.

SUPPRESSION OF COLONIES OF FUNGI R.R. PENICILLIUM IN THE GRAIN OF
WINTER WHEAT DURING STORAGE

Starodubtseva G.P., Avdeeva V. N., Molchanov A.G.

FSBEI HPE «Stavropol State Agrarian University», Stavropol, Russia (355017, h.12, cross-street Zootechnichesky,
town Stavropol) E-mail: juliya.bezgina@mail.ru

In agricultural production is important not only to obtain high yield, but also its correct storage. If cereals were
harvested under adverse weather conditions, they can be affected toxinogenesis microscopic fungi and,
consequently, to acquire toxic properties. Intensive development of microorganisms leads to a decrease in the
quality of grain, its nutritional value, biological and seed qualities. To obtain high-quality flour from the affected
microorganisms grain is almost impossible. Therefore, ensuring the microbiological safety of grain is the
primary task of the specialists working in the field of production, processing and storage of grain. In the
Stavropol state agrarian University in educational research testing laboratories (UNIL) for several years has
conducted experiments on the effects of physical factors, biological preparations and their combinations on
fungal infection during storage of grain. Results of researches on identification of an after-effect of processing of
grain of winter wheat by ozone are presented in article in combination with POKR on development of colonies of
mushrooms of p. Penicillium at grain storage during 180 days with monthly microbiological check of
development of pathogenic mushrooms. By us it is established that the following mode was optimum: POKR +
ozone, intensity of a field 3,6-10° \//m, time of processing of grain 70", a dose of ozone of 28,8 g-s/m*. Grain after
processing can be stored in this mode till 180 days without danger of development of colonies of mushrooms of p.
Penicillium.

Key words: wheat grain, disinfecting, ozone, field of the negative crown category, pathogenic mikoflor.

[Ipu periennn BOmpocoB 00ecrieueHns: BHICOKOTO KaueCTBa 3€PHOBBIX KYJIbTYpP, IPaBUIBLHOM
OpraHM3alli UX XpaHEHHs HEOOXOAMMO O0S3aTeNbHO YYHUTHIBATH BO3MOKHOCTH OOCEMEHEHUs

3epHa MHKPOCKONHWYECKMMHU Trpubamu. B cenbCKOXO03HCTBEHHON NpPaKTUKE Ba)KHO HE TOJIBKO



TOOUTBCS BBICOKOTO  ypO)Kas W TMOJMYYUTh IMPOIYKIHIO BBICOKOTO KadecTBa, HO M COXPaHHTh
KOJIMYECTBEHHO M KaYeCTBEHHO COOpaHHBIN ypoxkaii [7]. 3epHO, HEAOCTATOUYHO MPOCYIICHHOE WIIH
XPpaHUBILIEECS B YCIOBHSIX MOBBIIICHHOW BJIAYKHOCTH, & TAKXKE 3€PHOBBIC KYJIbTYDbI, YOpaHHbBIC TIPU
HEOJaronpusTHBIX ~METEOPOJIOTUYECKHX  YCIOBHUAX, MOTYT TOpaXaTbCd TOKCHHOT'CHHBIMU
MUKPOCKOIIMYECKMMHU TpHOaMH M, KakK CIEACTBHE, TNPHOOpeTaTh spA0oBHThIC cBoiicTBa [11].
WHTeHCHBHOE pa3BUTHE MUKPOOPTAaHU3MOB MPUBOAMT K CHUYKCHHUIO KAauecTBa 3€pPHA, €ro IMHIEBOU
[ICHHOCTH, OMOJIOTMYECKUX M CeMEHHBIX NOCTOMHCTB [8]. Habmromaercs pacman KICHKOBHHHBIX
OenKoB, THIPOJIN3 KpaxMmana U JIMIHUIOB, U3MEHEHHE (epMeHTHOro OanaHca 3epHa. llomayuuts
Ka4eCTBCHHYIO MYKY M3 OPAXCHHOT'O MUKPOOPTaHM3MaMH 3epHA MPAKTHYCCKH HEBO3MOXKHO [4].

Oco0yt0 OmacHOCTh MPEICTABISET 0OOCEMEHEHHE 3E€PHOBBIX KYJIbTYP MHKPOCKOITUYECKUMHU
rpubaMu M CIOpPOOOPa3yIUMH OaKTEPUSIMH, OOJAJAOIIUMHU CIIOCOOHOCTBIO TMPOAYIIMPOBATH
STOBUTHIE BEIIECTBA XUMHUECKOM MPUPOIBI — TOKCUHBI (MUKOTOKCHHBI U OaKTepHaIbHbIC TOKCHHBI)
[9]. YnorpebiieHue B mully NpoayKTOB, KOHTAMUHHUPOBAHHBIX TOKCHHAMH, BBI3BIBACT 3a00JICBAaHNE
YeJI0BeKa U MOXKET TIPUBECTH K JIETaTbHOMY HcxoAay. [loaTomy obecnieueHre MUKPOOHOIOTHYECKON
OE3BpEIHOCTH 3epHA SBJISICTCS TIEPBOOYCPETHON 3a/auell CIEeIMaIiCcTOB, pabOTAOIUX B 00JacTh
MPOM3BOJICTBA, IEpepabOTKU 1 XpaHeHus 3epHa [3].

B CraBpomonbckoM TOCYIapCTBEHHOM arpapHOM YHHUBEPCUTETE B Yy4eOHO-HAYyYHOH
ucneITaTenbHOM 1adoparopun (YHUII) Hamu mpoBeneHO 00CienoBaHUEe 3epHA O3UMOM TMIITEHHUIIBI
W3 pa3HBIX arpoKIMMaTHYecKuX 30H CTaBpOIOIBCKOTO Kpasi Ha MPUCYTCTBHE KOJIOHUH TPHOOB P.D.
Alternaria, Rhizopus, Penicillium, Fusarium. Pe3ypTaThl MUKOJIOTHYUECKOTO aHAM3a MPUBEIACHBI B
tabmune 1 [2]. Kak crnemyer u3 pe3ynbTaTtoB, MPECTABICHHBIX B Tabmuue 1, [uis Kaxmon u3 3-x
MPUPOJHO-KIMMATHUeCKuX 30H CTaBpOIONBCKOTO Kpasih Ha 3€pHE O3MMOH  IIICHUIIBI
chopMupoBalIiCsS ONPeIeTICHHbBIN COCTaB MAaTOTeHHON MUKOMIIOPHI.

Tabnuma 1.BugoBoit coctaB MUKO(MIOPHI U 3aCENEHHOCTH 3€pPHA 0O3UMOM TMIIICHHIIBI

3apakEHHOCTH 3epHA 03UMOM MIIICHUIIBI B 00pasiie
§‘ (xos10Hmii/100 3épen)
5] QO < "
) g E , Rhizopus - _
= 5 § Alternaria sp. sp. Penicillium sp. Fusarium sp.
I 24,0 15,0 1,0 17,0
JluBHEHCKHi v 16,0 10,0 58,0 20,0
\Y 5,0 12,0 46,0 20,0
Il 3,0 9,0 10,0 28,0
I'pauésckuii v 5,0 4,0 7,0 29,0
\ 9,0 10,0 10,0 37,0
Il - 46,0 14,0 35,0
MIEHepaJIOBOJIc v - 78,0 38,0 22,0
KHM V; - 57,0 94.0 18,0




Ha ocHOBaHMM pe3ynbTaTOB IO YCTAHOBJICHUIO KOJWYECTBEHHOIO COCTAaBA IATOICHHBIX
rpuOOB, KOHTAMUHUPYIOIIUX 3€pHO O3MMOM MIIEHUIIBI B PAa3IMYHBIX 30HaX Kpas, HAMU B TEUCHHE
psia JIeT MPOBOAMIIMCH OMBITHI 10 BIUSHUIO (pU3HUECKUX, (PaKTOPOB, OMOJOTHYECKUX MpenapaToB
M MX KOMOWHAIMiT Ha TPUOHY0 MH(EKIIUIO B Ipoliecce XpaHeHus 3epHa [4, 6, 13, 14].

Tak kak BpemoHocHas MuKpodiiopa, mpoxynupyemas rpubamu p.Penicillium, sasercs
HauOosee pacnpocTpaHéHHOW B CTaBpOIMOJIBLCKOM Kpae, HPOBEAEH psJi SKCHEPUMEHTOB IO
BIMSIHUIO (PU3UUECKUX (PaKTOPOB, B YACTHOCTH 030HA M MOJISI OTPHLATEIILHOTO KOPOHHOTO paspsiia
(TTOKP) na rpubHyt0 nHdpeknuto ganHoro poxaa [1]. O6padoranHoe o3ouoM u [TOKP 3epHO 03uMoii
MIeHUIbl Habmoaanock B TeueHue 180 cyTok mocie yoopku ypoxkas. Onpenensiiach TAHAMHUKa
pasButus kKonoHuit rpudoB p.Penicillium. Esxxemecssuno 3epHO 3akiaabIBald Ha MPOpAIUBaHUE HA
KapTo(eNbHO-TIIIOKO3HOM arape B vamku llerpu mpu Temmeparype 25° C B ueThIpEXKpaTHOU
noBTOpHOCTU. [lomcuér KonoHMN TPUOOB, paA3BUBAIOIIMXCS HAa 3€pHE O3UMOM IIIICHUIIHI,
MPOBOJMUJICA TIOCTE 7 CyTOK mpopaniuBanus. KonnuecTBo KoJIoHHI paccunThiBasioch Ha 100 3épen
obpasua. CratucTtuueckas o0paboTKa 3KCIEPHUMEHTAIBHBIX JAHHBIX OCYIIECTBISIACH METOJOM
JMCIIEPCUOHHOTO aHaim3a i AByxgakTopHoro ombita Ha [I9BM [12, 15]. Pe3yabrarsl BiausHAEC
o3oHa u IIOKP Ha pauHamMuKy pa3BUTHS KOJIOHHMI TOKCHHOTE€HHBIX T'pHOOB B 3€pHE O3UMOU

MIIIEHUIIBI 32 Iepro XpaneHust 180 cyTok mpeacTaBieHbl B Ta0uIe 2 U HAa PUCYHKE.

Tabnuua 2. Biusaue o6padotok o30HoM u [IOKP Ha pa3BuTue matoreHoB 3epHa 03UMOM

nmreHurst Penicillium sp. B npomecce xpanenus (kosonuii/ 100 3épeH)

Bpewms nocieneiictBus 00pabOTOK, CYTKH
PesxuMel p A p &Y Y

o6paboTku, X 7 14 | 30 | e0 | 9 | 120 | 150 | 180 3HaueHHe

Cpennee

bes

14,0 14,0 15,0 15,0 17,0 19,0 20,0 20,0 16,8
00paboTku

| pexxum
O30H

(7mo3a o30Ha: 28,8

r-c/m’)

11,0 22,0 35,0 25,0 20,0 18,0 8,0 8,0 18,4

I pexxum
ITOKP
(HanpsHKEHHOCTD
oISt
3,6:10° B/m;
skerosurmst 70)

7,0 12,0 11,0 8,0 9,0 8,0 10,0 10,0 9,4

I pexxum
[TOKP+o030H

(HanpsHKEHHOCTD
nonst 3,6-10° B/wm;
skenozuumst 707,
J103a 030Ha 28,8

13,0

4,4

9,4

8,0

8,0

9,0

8,0

8,0

8,5




/)

Cpennee

11,3 13,1 17,6 14,0 13,5 13,5 115 115 -
3HAYEHUE

HCny, 0,95 :116

W3 pe3yabpTaToB, MOJYUYCHHBIX B ABYX(AKTOPHOM OIIBITE, CICIYET, 4TO 00paboTKa 030HOM
HE CHocoOCTByeT CHIDKEHHMIO 3apak€HHOCTH 3epHa mmeHunsl Tpubamu p.Penicillium.
Cy1iecTBeHHas pa3HHIIA HAOIIOAAIACh MEXKIY HeoOpaOOTaHHBIM 00pa3ioM (KOHTPOJIEM) B 3€PHOM
nocie obpadotku [TOKP (Il pexxum) u xommiekcHoi oo6padoTku (pexum |ll). OnTumanbHbM 13
MPEUIOKEHHBIX B JKCIIEpUMEHTe BapuaHTOB siBisietcss |l pexkuM, KOTOpBIH MO3BOJIWI CHHU3HTH

3apax€HHOCTH 3epHa ¢ 16,8 % B koHTpOIE 10 8,5 %, HCPy, = 1,6 [1, 5].
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PucyHok. Jlunamuka pa3Butusi Kosiouuii rpudos p.Penicillium B 3epue o3umoii

HIIEHUIBI Tocsie 00padoTku o30HOM U [IOKP

JlaGopaTopHble 3KCMIEPUMEHTHI TI0 HcclieqoBanuio BiausHus o30Ha u [IOKP Ha cHmkeHue
rpuboB p.Penicillium B 3epHe 03uMOIi MIIEHHIBI MO3BOJSIOT CEIAaTh 3aKIIOYEHHE O TOM, YTO
KOMIUIEKCHas 00paboTka (uznyeckuMu (pakTopamMu CHoCcOOCTBYET MOAABICHHIO BPEIOHOCHOU
MukoQuopel. OnTuManbHbIM sBUIICS cienyromuii pexkum: [IOKP + 030H, HanmpsHKEHHOCTH OIS

3,6:10° B/m, Bpemsi 06paGoOTKH 3epHa 70", nosa oszona 28,8 rc/m’, 3epHO mocie 00paboTKu B




JAHHOM pPEKUME MOXKeT XpaHuTbesa 10 180 cyTok 0e3 OmacHOCTH pa3BUTHUS KOJOHUN TPHUOOB P.

p.Penicillium.
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