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Aunnortanus. [IpoBenensl uccienoBanus 1Mo A(PQPEKTUBHOCTH WHIMOMPOBAHMS HAYAIBHOW CTENEHH HWHOKYJSLMHA MHKPOOpraHH3Ma
Salmonella. B nannoii pabore n3y4eHa 3(pQpeKTUBHOCTb OOIyUCHUSI MOJCIbHBIX CUCTEM IMYYKaMH JJICKTPOHOB C dHeprueil mydka 6,5 u 10
MbB. UccnenoBanus BeinonHeHbl Ha yekoputesix YOJIB-10-10-C-70 B LIKIT @MU UDXD PAH co cpenusis sHeprus >JIEKTPOHOB MydKa
6,5 MaB u Ha painaliMOHHO-TEXHOIOTHYECKOH YCTaHOBKE C yCKopuTeaeM d1eKTpoHoB Y JIP-10-10-40 B 'HI ®MBLI um. A.U. Bypuazsua
co cpeaHeii sHeprus my4ka B 10 MaB. IlpoBeneHs! rcciaeaoBaHus 0 U3YUCHUIO U BBISBICHUIO 3aBUCHMOCTEH HHIMOMPOBaHHS ATOTCHHON
MHKPOQIIOPHI, IPU OOJIYUYECHUH C Pa3IMYHON MHTEHCUBHOCTBIO, OT CTPYKTYPHI (INIOTHOCTH) H3y4aeMbIX 00pa3lioB, KOTOPBIC MOJICIUPYIOT
JKHJIKHE U TBEP/Ible MMUTATENbHbIC cpe/ibl. B uccenoBanum ucnons3oBanu wramm Salmonella enterica subsp. Enterica serovar Typhimurium.
Tlony4yeHbl pe3ysibTaThl WHTHOMPOBAaHMS HAYalbHON CTEHEHH OOCEMEHEHWs /I JBYX YCTAHOBOK. McclemoBaHHsi IMOKa3aid, 4YTO
3¢ PEeKTUBHOCT, MHIHOUPOBAHUS KYIbTYpbl Salmonella MOXeT BapbHUpPOBAaThCS B 3aBUCUMOCTH OT XapaKTEPHCTUK IMyYKa JJICKTPOHOB.
Hanpumep, npu o6ny4eHnn oOpasioB 3nekTpoHamu ¢ sHeprueid 6,5 u 10 MaB nozamu ot 3 1o 7 kI'p nonyueHsl pa3auyHbIe pe3yabTaThl
3¢ dexTuBHOCTH yrHeTeHHs KynbTypbl Salmonella Ha cpemax c¢ pasiauunoil cTpykrypoil. IIpum oOpaboTke 0Opa3LoB € HCCIETyeMBIMU
HITAMMaMH KYJIBTYp B uana3one 103 oT 4 10 5 x['p HaOnoaaeTcst yBelMyeHre pocTa MUKPOOPTaHU3MOB 71 BCEX yCIIOBUI 00paboTKH, a B
OCTAJBHBIX M3y4aeMbIX JHana3oHax WX MHruOuposanue. [lokazaHa HEOOXOAMMOCTb YYMTHIBATH HE TOJBKO I(P(EKTUBHOCTH YrHETECHMS
MUKPO(DIOpEI HA KOHKPETHBIX MPOAYKTAX, HO 1 3P PEeKTHBHOCTH YCTAHOBKH Il KOHKPETHOTO 00pasiia.
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Abstract. Studies on the inhibition effectiveness of the initial degree of inoculation of the Salmonella microorganism were carried out. In this
paper, the irradiation efficiency of model systems with electron beams with beam energy of 6.5 and 10 MeV was studied. The investigations
were carried out at UELV-10-10-C-70 accelerator at Frumkin Institute of Physical Chemistry and Electrochemistry of Russian Academy of
Sciences (IPCE RAS) with an average beam power of 6.5 MeV and at radiation-technological center with an electron accelerator UELR-10-
10-40 at A.L. Burnazyan Federal Medical Biophysical Centre of Federal Medical Biological Agency with an average electron energy of 10
MeV. The conducted researches on studying and revealing the dependence of inhibition of pathogenic microflora, irradiation with different
intensity, on the structure (density) of the studied samples, which model liquid and solid nutrient media. The study used a strain Sa/monella
enterica subsp. Enterica serovar Typhimurium. The results of the effective inhibition of the initial degree of contamination for the two plants
were obtained. Studies have shown that the effectiveness of inhibition of Salmonella culture can vary depending on the characteristics of
electron beams. For example, when samples were irradiated with electrons with energy of 6.5 and 10 MeV at doses from 3 to 7 kGy, various
results of the inhibition effectiveness of Salmonella culture on media with different work were obtained. When processing samples with studied
strains of cultures in the dose range from 4 to 5 kGy, there is an increase in the growth of microorganisms for all processing conditions. In the
remaining studied ranges their inhibition are observed. It is important to take into account not only the effectiveness of the oppression of
microflora on specific products, but also the efficiency of the installation for a specific sample.
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BBeaenne

Paguanuonnas o0paOoTKa SIBISICTCS YHH-
BEpCATBHON TEXHOIOTUEH, KOTOPYIO BO3MOXKHO
MPUMEHATh  JUTsI IIOOOH  CeNbCKOXO03SHCTBEHHOM
U nuuieBol npoaykuuu. OOHAKO KaxAbld BUJ
MPOJYKTa MO-Pa3sHOMY BOCIHPUHUMYHMB K 00JTyde-
HUI0, 0COOEHHO eCITi 00 Ty4YeHHE IPOBOIUTCS Y-
KOM YCKOpPEHHBIX 3JIeKTpOHOB. MccnemoBaHus
0 M3YYCHUIO BO3JICHCTBUS HMOHU3UPYIOILIETO 00-
JydeHUs Ha MHIIEBYIO0 MPOMYKIIMIO MPOBOIATCS
yKe He oHO necsatmierne. [IpenmyriectBo oopa-
OOTKM HMOHHU3AI[MOHHBIM OOJydeHHEM 3aKJIoYa-
€TCS B TOM, YTO JaHHAas TEXHOJIOTHUS HE SIBJISICTCS
TEPMUYECKOH, MPU 3TOM COXPAHSAETCA BBICOKOE
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Ka4eCTBO MPOYKIUH, 00eCTIeurnBast MUKPOOHUOJIOT U~
YecKyl0 CTaOWILHOCTh | 0€30MacCHOCTh TOTOBOTO
npoaykra [1, 4-6]. Taxke BO3MOKHA paliallMOHHAs
00paboTKa yKe yIIaKOBaHHOTO MPOIYKTa.

Pe3ynbTarhl MHOTOUMCIIEHHBIX MCCIIEIOBAHUMA
B paMkax IIpoJOBOJILCTBEHHON U CENbCKOXO3SM-
crBenHor opramm3aiuu OOH (®AO OOH)
u BceMupHOI  OpraHmsanuu  31paBOOXPaHEHUS
(BO3) noarBepamiu 3¢dexkTuBHOCTE U 6e3Bpea-
HOCTb UCTIONIH30BAHMS B MUY OOYYEHHBIX CBEXKHUX
¢bpykTOB, OBOILICH M KapTodens mpu o0IydeHUH
C 3HEpruel YCKOPEHHBIX 3JEKTPOHOB He Oonee
10 MaB [1, 24, 6-10].

[IpoBenennsie paHee HCCIICAOBAHUS
B OCHOBHOM KAacaloTCsI OMPEIeIEHHBIX O0BEKTOB
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MUILEBOH MPOAYKLUUH, MHKPO(DIOPHI, IUICHOK
IUIs1 OMHOM ycTaHOBKH. CpaBHHUTENBHOTO aHANN3a
¢ dhekTuBHOCTH OOMy4YeHHS OMHOTO OOBEKTa
Ha pa3NUYHbIX YCTaHOBKaX MPOBEICHO HE OBLIO.
JlaHHOE HCCIIen0oBaHNE AKTyaJIbHO MPU PaJUalvOH-
HOH 00pabOTKe MyYKOM YCKOPEHHBIX 3JIEKTPOHOB,
JIEKTPOHHBIE YCKOPHUTENINM HMEIOT Pa3jinuus IO
SHEPTUH, MOIIHOCTH ITy4Ka U cucTteMe (GpopMupo-
BaHUs PACCESIHHOIO Iyuka. Pa3nmuuns ycTaHOBOK
HEOOXOIMMO YUHUTHIBATH TPHU OONyYEeHHWH MHIICBON
NPOAYKLIMH IyYKaMH 3JIEKTPOHOB, OCOOEHHO
pu MansIx 1o3ax g0 7 kI'p. IIpoBenenue naHHBIX
HCCIICIOBAHUN BO3MOXKHO JIMILb C IPUMEHEHHEM
MOJICJIHBIX CHUCTEM, KOTOpPBIE TIO3BOJIAT CTaHAAP-
TU3UPOBATh YCJIOBHSA OOIYYECHUS IUIS IOTYyYEHUS
BOCTIPOM3BOJIUMBIX PE3YJIBTaTOB.

B pabote n3yuena a3peKTHBHOCTH HHTUOH-
poBaHHMS MHUKpoopranusma Salmonella, Haxons-
LIErocsl B IByX MOJEIBHBIX CHCTEeMax (TBepIon
U KUAKOM), C UCIOIB30BAHHUEM  YCKOpHUTENEH
c s”eprued myuka 6,5 u 10,0 MsB npu npounx
paBHBIX YycioBHsX. [IpoBelmeHB HCCIIEIOBaHHS
T0 U3YYEHHIO U BBISIBJICHHIO 3aBUCUMOCTEH MHIMOU-
POBaHUs MATOTEHHOW MHKPO]IOpPHI OT OOITyUCHUS
C Pa3NIMYHON HHTCHCHUBHOCTBIO U OT CTPYKTYpPBI
(IOTHOCTH) M3y4aeMBbIX 00Pa3IoB.

MaTepI/IaJ'II)I H METO/bI

B wuccienoBaHuMM HCHOJB30BAIA IITAMM
Salmonella enterica subsp. Enterica serovar
Typhimurium  Cc peTUCTPalMOHHBIM  HOMEPOM
B KoJuiekuun B-4922, nmpoucxoxkaeHue ITaMma,
ATCC 14028.

B kauectBe HOcuTENs KyJbTyphl Oblia
BEIOpaHa TBepJas U KUAKas MUTaTellbHas cpeia,
npurorosienHas mo 'OCT 11133-1-2014 n 3.2.7
Ha OCHOBE MSICHOTO OyibOHa C JOOABICHUEM
niu 6e3 mo0aBieHns OaKTEPHOIOTHUECKOTO arapa.
WHOKyISMI0 MOJETBHBIX CHCTEM TPOBOJIVIH
CJIEAYIOIINM 00pa3oM: CYCHEH3HIO, COAEPIKAIIYIO
OTIPE/IETIEHHOE KOJHMYECTBO MHKPOOPTaHU3MOB,
BHOCHIJIM B IPOOMPKH, COZIEPIKAIIME 5 MJT HE3aCThIB-
e TBEPION WIIM KUAKON cpembl u3 pacuera 2%
WHOKYJISITA OT Macchl Cpebl.

OO6ydeHne TOTyYeHHBIX MOJIEITBHBIX CHCTEM
npoBoauan Ha yckoputene YOIJIB-10-10-C-70
B IIKITI ®MU NDXD PAH co cpenneit saneprueit
AJIEKTPOHOB Iy4ka — 6,5 Ma3B u Ha panguanuoHHO-
TEXHOJIOTHYECKOH  yCTAHOBKE  C YCKOpHUTEIEM
anekTponoB YDJIP-10-10-40 BTHI[ ®MBI]
nM. A.Wl. BypHa3zsHa co cpenHel sHepruen 3iek-
TpoHOB 10 M»aB. MogenbHbie CHCTEMBI 00TyJau
no3amu B uHTepBane 0 go 10 xI'p. Ilpomecc
oOJlyueHHWsT  KOHTPOJIMPOBAIM  TUICHOYHBIMU
nozumerpamu CO I1J1(3)-1/10, ©3roTOBICHHBIMHU
mo TY 2379-006-1327176-00.

OhhexKTUBHOCTD OOJIyUSHHS  OIPEIEIISITH
MyTEM HCCICAOBAHHUS OCTATOYHOH MHUKPOQIOPHI
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B 00pa3iax, NoIBEPIIMXCs OOIYyUYCHHIO C Pa3InIHON
WHTEHCHBHOCTBIO, Ha PAa3MUYHBIX yCTAaHOBKAX.
AHanu3 npoBOAWIN COTIIACHO NEUCTBYIOIIEH HOP-
MaTHUBHOU JOKYMEHTAIINU TI0 OTIPEAETICHHIIO KOJIH-
yecTBa Me30(pMIBHO-a9POOHBIX U (PaKyIbTATHBHO
ana’poOHbIX MUKpoopraHu3MoB 'OCT 10444.15-95.

Pe3yabTarhl u 00cy:KI1€eHUE

ITomy4eHsl pe3yapTaThl O HHTMOUPOBAHUIO
KyIbTyphl Salmonella non Bo3neiicTBuemM obmyde-
HUSI HA yCTAaHOBKAaX C SHEPrHeld 3JIEeKTPOHOB
6,5 1 10,0 MdB ¢ pa3maHON MTOTJIONEHHON JO30M.
[IpoBeneHa cpaBHUTENbHAsI OLIEHKA BO3ACHCTBHUS
Ha MOJENBHBIE CpeObl Pa3InYHOW CTPYKTYPHI
(pucyHok 1). MopmenpHble CHUCTEMBI 00Iydan
no3amu B uaTepsaine 0 go 10 xI'p.

HccnenoBanusi, npoBeCHHBIE HA YCTAHOBKE
V3JIB-10-10-C-70 (6,5 M»B), mokaszamu, dYTO
BUJ KPHBOW YTHETEHHUS KYJIbTYpel Salmonella
MMEET CTYIEHYAThIA XapakTep, KOTOPHIA MOKHO
OOBSICHUTh HAJIMYHEM B COCTAaBE KYJBTYPBHI IBYX
cyOmomynanuii, Oojlee YCTOWYHMBBIX U MEHee
YCTOMUYMBBIX K OOIYUEHHIO.

IMpu oOmydeHMM HHTEHCUBHOCTBIO 3 KIp
HavaJbHas 00CEMEHEHHOCTh CHIDKaeTcsa Ha 104,
npu obmydenun 5 xk['p Ha 10—4 st sxuaKol Mo-
nenpHOUM cpeanl u 10—5 it TBepo MOJEIBHON
cpenpl. [Ipu 7 kxI'p mpoKUCXOIUT NOTHOE YTHETEHUE
HaydalbHOU cTeneHn oocemMeHenus. ccnenoBanus
BO3JICHCTBHS OOJyYeHHUS OOBEKTOB, Pa3IMYHBIX
TI0 CTPYKTYpE HOCUTEJIS, IOKa3aJIi PA3HULLY B PE3YIlb-
Tarax mpu oOJy4eHrH B quanasoHe ot 3 mo 7 k[ p.
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Pucynox 1. 3aBucumMOcTH WHTHOMpPOBaHHUS MHKpPO-
opranusma Salmonella npu o0OJy4EHUH MOJAECIBHBIX

CHCTEM YCKOPEHHBIMH 3JIEKTPOHAMH CO CpeIHEH SHepruei
my4ka 6,5 MaB

Figure 1. Dependencies of inhibition of the Salmonella
microorganism upon irradiation of model systems with
accelerated electrons with an average beam energy of 6.5 MeV
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PucyHok 2. 3aBUCMMOCTH MHTHOHPOBAHKS MHUKPOOPTaHHU3Ma
Salmonella ipu 00Ny4eHUM MOJEIBHBIX CUCTEM YCKOPEH-
HBIMH DIIEKTPOHAMU CO cpeHel sHepruei mydka 10 MaB

Figure 2. Dependencies of inhibition of the Salmonella
microorganism during irradiation of model systems with
accelerated electrons with an average beam energy of 10 MeV

UccnenoBanusi, poBeJICHHBIE HA YCTAHOBKE
Y3JIP-10-10-40 (10 MaB), noka3bsIBaroT, 4TO BUI
KpUBOHW YTHETeHUS KyJIbTYphl Salmonella nveet
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CTyTeHYaThIid XapakTep. MHrubnposanue HauaabHON
CTENeHH WHOKYISIIUKA FWCCIeAyeMbIX 00pa3IoB
mpu  OONyYeHHWH  WHTEHCHBHOCTHIO 2,9 kI'p
CHIDKaeT HavajbHyI0 oOceMeHeHHOCTh Ha 10-4.
[Ipu obnywennn 4,8 xI'p st TBepmoit cpemsr —
Ha 104, W1 KUAKOH Cpepl 3TO 3HAYCHHE COCTABIISICT
107, mpu 6 xI'p g KUAKOH MOJEIBHON Cpesbl
cHmwkeHue Ha 108, st TBepoii cpenst 10—4. [pu
ob0nyyernn nHTEHCUBHOCTRIO 10 KI'p mpomncxoaut
MOJTHOE yTHETeHHE HadanbHON MuKpodopsr. HMc-
CJIeZIOBaHMsI BO3ACHCTBHS O0MyUYeHUSI Ha 00pasLIbL,
pa3IMYHBIE TIO CTPYKTYpPE HOCHTENS, ITO0Ka3allu
pasHUIy B pe3yibTaTax WCCIEIOBAHUS MPU OOIIy-
yeHuu B auanazone ot 3,4 mo 10 xI['p.
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BOK. MccnenoBanus mokasand, 4to 3(¢GeKTHBHOCTh
o0JydeHHsI TI0 YTHETEHUIO KyIbTyphl Salmonella
MOXKET BapbHUpPOBATHCS B 3aBUCHMOCTH OT XapakTe-
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