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CEKIHS

NPUMEHEHUE XUMHWUYECKHUX BEIIIECTB B
AT'POTEXHOJIOI'HAX



3®P®EKTUBHOCTD JEMCTBUA A30OTHOI'O YIOBPEHUSA ITPH
UCIOJIb30BAHUU PU3OATPUHA HA SIPOBOM ITIIEHUIIE

Aundepos A.A.

@I'BHY «Bcepoccuiickuil Hay4HO-UCCAe008amenbCKUtl UHCIUIYM
azpoxumuu umenu /1. H. Hpanuwmnurxosay, 127550, Mockaa,
ya. Hpsnuwnurosa, 31a, alferov72@yandex.ru

Ha GenmHBIX TyMycOM JEpHOBO-TION30JUCTHIX MOYBAX JJaKE CO CpeaHei
obecrniedueHHOCTEIO (ochopoM W KanmmeM TiaBHAS Poib B (HOPMHUPOBAHUHU
ypokasl SpOBOW MINCHMIBI TpHHALISKHT aszoty [1, 2]. B Poccun
HaONIoAaeTcss HEeNOCTaTOK IPUMEHEHHs YIOOpeHHH M HeoOXOIMMOCTb
YBEJIMYEHUS MPOAYKTUBHOCTH  CEJIBCKOXO3IMCTBEHHBIX  KYyIbTYp, UTO
00YCIJIOBIIMBAET MOUCK JIOTIOJIHUTEIBHBIX UCTOYHUKOB a30Ta. OJHUM U3 HUX
ABJSIETCS  NPUMEHEHHE OWOINpenapaToB Ha OCHOBE aCCOLMATHUBHBIX
MUKPOOPTaHU3MOB, yBEIUYUBAIOIINX HAKOIUIEHUE B PACTEHHUAX JJIEMEHTOB
MUHEpAIbHOIO IHMTaHUs, 4YTO CBA3aHO C HCIONB30BAHUEM a30Ta U3
aTMoc(epbl, a TaKkKe YCHJICHHEM MOIJIONIEHUS KOPHEBO CHCTEMOI
pactennit NPK u3 mouBsl 1 ynoOpeHmiA.

Lens paboTel — onpenenuts 3PPEeKTUBHOCTh IPHUMEHEHHUSI pU30arpuHa
NpU BO3JICTBIBAHUYU SIPOBOM IIIEHHWIBI Ha pa3HbIX (OHAX MHHEPAIBLHOTO
MUTAaHUS U YTOYHEHHE 3aKOHOMEPHOCTEH HCIOJIh30BAHUS PACTEHISIMU a30Ta
ynoOpeHus.

B pesynapraTe NpOBENEHHBIX MCCIEJOBAHUN  YCTAHOBIEHO, 4TO
WHOKYJISIIMSL CeMsSH SPOBOW TIIEHUIBl PU30arpHHOM  OOecHeYnBaeT
npubaBKy ypoxaiiHocTn 3epHa Ha 19,5 %, a a3oTHOE yoopenne B no3e Nys —
Ha 29,5%. B cTpykType BBIHOCA a30Ta C ypoxXKaeM JOJs acCOLMaTUBHOIO
as3oTa, (ukcupoBaHHoro pusochepupiMu auazorpodamu, Ha ¢(one PK
nocturaetr 20%. Hcmonmp3oBaHME METOAa HW30TONHOM HHAMKALMU C
IPUMEHEHHEM CTaOHMIPHOTO H30TONMA a30Ta N MO3BOJHIO YCTAHOBHTb, Y4TO
K03((GULMEHT MCIONB30BaHUS a30Ta U3 aMMHA4YHOW CeJIUTpPhI paBeH 45%, a
IpU COBMECTHOM TIPUMEHEHHHM a30THOTO YAOOpeHHs | pHu30arpuHa
K03((UIMEHT WCIONB30BaHUA a3zoTa Bo3pacraeT a0 56%. BennmunHa
«KcTpa» - aszora cocraBuia 13% ot «Herro-muHepanuzauuu». Ilpu
MHOKYJISILIUU CEMSIH PU30arpHHOM YBEIIMYMBAJICS BBIHOC a30Ta: Ha 25% - Ha
¢one PK n Ha 18% - B Bapuante ¢ NPK. Ha nepHoBo-moa3omcToH nouse ¢
HEBBICOKHM COJAEp)KaHHEM TyMyca HMMoOOmIn3oBasioch 32% OT a3oTa,
BHECEHHOTO C yHoOpeHMsIMH. OQQPEKTHBHOCTH NPHUMEHEHHs pHU30arpuHa
yBeJMuMBajack Ha ¢oHe BHeceHHs a3ora B Jo03e Ngs. Ilpm wmHOKymISAIMM
CeMsH SIPOBOW IIIEHMIBI OHONpEenapaToM IpenapaToM acCOLMATHBHBIX
J1a30TpoOB M NMPUMEHEHUH a30THOTO yI0OpeHus neduuur O6agaHca azora
cokpaTuics Ha 9% no cpaBHeHuro ¢ PK.

Jlumepamypa

1. Kopenvkos J[.A., Cumnseun HU.H., Ilemepbypeckuii A.B. u Op. YmobOpeuus, ux
CBOMWCTBa M cHocoObl ucmoab3oBanus / mox pen. J.A. KopenskoBa — M.: Kouoc,
1982. - 415 c.

2. Cuiues B.I., Cokonos O.A., UImvipesa A./l. Ponp azora B WHTEHCH(UKAINH
MPOAYKUMOHHOTO  IpolLecca  CEIbCKOXO3SHUCTBEHHBIX  KyibTyp. Tom 1.
ArpoxuMHUYecKHe acleKThl pOJH a30Ta B MPOIYKIIMOHHOM mpolecce. — M.: BHUHA,
2009. -423 c.
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THE EFFICIENCY OF NITROGEN FERTILIZER WHEN USING
RHYZOAGRIN ON SPRING WHEAT

Alferov A A.

All-Russian Scientific Research Institute of Agrochemistry after
D.N. Pryashnikov, 127550, Moscow, Pryanishnikova str. 31a,
alferov72@yandex.ru

On the Humus-poor sod-podzolic soil even with the medium supply of
phosphorus and potassium the leading role in the crop formation of spring
wheat belongs to nitrogen [1, 2]. In Russia we can observe the lack of the
usage of fertilizers and the necessity of agricultural crop growth, which
causes the search for the extra-source of nitrogen. One of them is the
application of bio-preparations based on associative microorganism extract
causing the growth of accumulation of mineral nutrients in plants, which is
connected with the application of nitrogen from atmosphere, and also
enhancement absorption of NPK root system plants from fertilizers and soil.

The purpose of this study (the goal of this work) is to define the
efficiency of rhyzoagrin application with the spring wheat cultivation on the
different backgrounds of mineral nutrients and the elaboration of regularities
of applying nitrogen fertilizers by plants.

During the recent research we have found that rhyzoagrin spring wheat
seed inoculation provides the productivity of grain yield by 19.5 %, and
nitrogen fertilizer dosed in N45 - by 29.5 %. In the structure of nitrogen
removal with the yield the part of associative nitrogen, fixed with rhizosphere
diasotroph, on PK background reaches 20%. The use of the Tracer method
with the application of stable nitrogen isotope 15N has allowed to find out,
that the coefficient of the use of nitrogen made from ammonium nitrate is
45%, and with combined use of nitrogen fertilizer and rhyzoagrin coefficient
of nitrogen application reaches 56%. The magnitude of “extra" - nitrogen has
reached 13% because of net-mineralization. During the rhyzoagrin seed
inoculation the nitrogen removal has raised by 25% - on the PK background
and by 18% - in the variant with NPK. 32% from nitrogen, gained with
fertilizer, have immobilized on the sod-podzolic soil with the low coefficient
of humus. The efficiency of rhyzoagrin application has raised on the nitrogen
insertion background dosed in N45. During the spring wheat seed inoculation
with bio preparation of associative diasotrophs and the application of
nitrogen fertilizer the nitrogen balance deficit has reduced by 9% comparing
with PK.

References

1. D.A. Korenkov, L.I. Sinyagin, A.V. Peterburgcky and others. Fertilizers, their
characteristics and ways of use / edited by D. A. Korenkov- M.: Kolos, 1982. -415 p.
2. V.G. Sichev, O.A. Sokolov , AYY. Shmireva . The role of nitrogen in the
intensification of the productive process of agricultural cultivation.Vol. 1.
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IOPEKTUBHOCTDb IPUMEHEHUSA
BUOMOJU®UIIUPOBAHHBIX MUHEPAJILHBIX Y1OBPEHUI

3aBajnH A.A.

@I'BHY «Bcepoccutickuti Hay4HO-UCCAe008aAmMenbCKUll UHCIUMYm
azpoxumuu umeru [ . H. Ilpanuwnuxosar, 127550, Mockea,
ya. Hpanuwnukosa, 31a, bioazot@mail.ru

IlpuBenensl  cBemeHMs O  TEXHOJNOTMM  MONydeHHs  OHO-
MOIU(PHUIMPOBAHHBIX MUHEPAIBHBIX yIOOpeHWH, BKIIOYArOmmel 100aBIcHNe
B TPaHyJMPOBAHHbIC WM B XXHUIKHE yHOOpEHHS MHUKPOOHBIX INpENaparos,
CO3/IaHHBIX HAa OCHOBE MUKPOOPTraHU3MOB, KOTOPBIE MOBBIIIAIOT YCBOSAEMOCTh
MUTATENbHBIX BEIIECTB W3 MMHEPAIbHBIX YAOOpEeHMH M MOOWIM3YIOT
MOYBEHHBIC 3aMachl; BBIPa0ATHIBAIOT AMUHOKHUCIIOTHI, BATAMHUHBI, TOPMOHBI U
OpPraHHYECKHE KHCJIOTHI, KOTOpBIE YCKOPSIIOT pAa3BUTHE pacTeHHH U
VKpPEIUISIIOT HMX HWMMYHHUTET; CHHTE3HPYIOT BEIECTBA, OJOKUPYIOLINE
pa3BuTHE (PUTONATOIEHHBIX MUKPOOPTaHU3MOB.

B pesynprate HaHeceHMs OakTepuii Ha IIOBEPXHOCTh TI'PaHyl
MHUHEPAIBHBIX YI0OpEeHUH 00paszyeTcs CBOETro poja «OHOKarcya», KoTopas
OJTHOBPEMEHHO BBITIOJHSAET Cpa3y HECKOJIBKO (YHKIWI: yIZOOpHTEIbHYIO,
3aMIUTHYIO ¥ CTUMYJIHPYIOIIyto. Takoi HaOOp MOJIE3HBIX CBOMCTB IO3BOIISIET
NoMydaTh NPHOABKH YpPOXKAHHOCTH CENBCKOXO3SHCTBEHHBIX KYJIBTYp |
YBEIMYMBATh OKYIAaEMOCTh MUHEPAIBHBIX yI00pEHNI.

Ha nepHOBO-ION301MCTOM CPEAHECYTIIMHUCTON IIOYBE C  SIPOBOM
MIIEHUIIEH YCTaHOBIICHO, YTO HAHECEHHE Ha TPaHyJIbl aMMHUAYHOM CEIUTPHI
MHUKPOOHMOJIOTHYECKOT0 Tperapara JOCTOBEPHO YBEIMYMBAJIO BBIHOC C
ypO’kaeM a30Ta U KaJius, HMella MECTO TeHCHIIMS MOBBIIICHUS HaKOMJICHUS
B HEM docdopa. KoadduuueHT wuCnonbp30BaHUS PACTEHHSIMH a30Ta
yI0OpeHui, OMpeneICHHbIH C NPHUMEHEHHEM CTA0MJIBHOTO H30TOMNa BN
Bo3pactaeT B 1.2 paza. B moneBBIX HCCIENOBaHMAX IOKAa3aHO, YTO OT
NPUMEHEHNST MOAM(UIIMPOBAHHBIX MUHEPAJIbHBIX YIOOPEHUH ypo)kailHOCTh
3epHa suMeHsl Bo3pacTana Ha 13-20% Ha modBe C HU3KHM COJAEPKaHHEM
noasmwxHOro ¢ocpopa n Ha 11-16% c ero BbicokMM cozepkanueMm. Poct
ypo’kasi 3epHa SUMEHS CBSI3aH C M3MEHEHHEM NPOTYKTUBHOM KyCTUCTOCTH,
yBenuuenueMm Ha 0,5-1,6 ¢cM AIWHBI Kojoca U Ha 3-4 cM BBICOTHI pPacTEHUH.
Bospacrator B cpegmem Ha 15% xo3ddummentsr wmcmonp3oBaHUSA
pacTeHUsIMH DJIEMEHTOB NMUTAHUI U3 N04BbI (MuHepanbHbIit a30T N-NO3 + N-
NH,, moxsmxabie hopmsl P,Os u K,0).
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EFFICIENCY OF APPLICATION OF MINERAL FERTILIZERS
BIOMODIFICATION

Zavalin A. A.

All-Russian Scientific Research Institute of Agrochemistry after
D.N. Pryashnikov, 127550, Moscow, Pryanishnikova str. 31a,
bioazot@mail.ru

Information is given on the technology of biomodification mineral
fertilizers, including adding the granular or liquid fertilizers microbial
products, created on the basis of microorganisms, which increase the
absorption of nutrients from mineral fertilizers and mobilising soil reserves;
produce amino acids, vitamins, hormones and organic acids that accelerate
the development of plants and strengthen the immune system; synthesize
substances that block the development of pathogenic microorganisms.

By applying bacteria on the surface of fertilizer granules formed a kind
of "biocapsule”, which simultaneously performs several functions: fertilizing,
protective and stimulating. A set of useful properties allows to increase the
yield of crops and increase their return on mineral fertilizers.

On sod-podzolic medium loamy soil with spring wheat determined that
the application of the granules of ammonium nitrate microbial product
significantly increased the removal with the harvest of nitrogen and
potassium, and there was a trend of increasing accumulation of phosphorus in
it. Utilization by plants of fertilizer nitrogen as determined using stable
isotope *°N increases in the 1.2 times. Field studies have shown that the use
of modified mineral fertilizers grain yield of barley increased by 13-20% on
the soil with low content of mobile phosphorus and 11-16% from its high
content. The increase in grain yield of barley is associated with the change of
productive tilling capacity, increase by 0.5-1.6 cm the length of the ear, and
3-4 cm of plant height. Increased by an average of 15% utilization by plants
of nutrients from soil mineral nitrogen (N-NO; + N-NH,4, mobile forms of
P,0Os5 and KzO)
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CO3JAHUE U TPUMEHEHUE KOMIIJIEKCOHHBIX
MHUKPOSJIEMEHTHBIX YJIOBPEHUI

Jorunosa E.C.,! Hukxoabcknii B.M.,? CMupHoOBa T.W.,}
Toakauesa JI.H.*

T sepckoll 2ocyoapcmeennulii yHugepcumem, 170100, Teeps,
ya. XKenabosa, 33
2000 MU® «AHIIPOHHUKY, 170002, T 6epb, Cadosvlii nep., 35
p000797 @mail.ru
3T B8ePCKAsl 20CYOAPCMBEHHAsL CelbCKOX03stcmeenHas akademust, 170904,
Tsepw, Caxapoeo, yr. Mapwana Bacunesckoeo, 7
*000 «Ikonozuuecku 6ezonacuwvie komnaexconviy, 170002, Te 6epy,
Cnopmuenwiii nep., 11

V3BecTHBI KOMIUIEKCHBIE MHKPOAJIEMEHTHBIE YHOOpEHUs, Hampumep,
TYMHUHOBbIE C MNPUMEHEHHEM OSTHJICHANAMHUHTETPAYKCYCHOH  KHCIOTHI
(BATA) [1]. Onnako, DATA BbI3BIBAET CEPHE3HYIO 03a00UYEHHOCTH CBOUM
HaKOIUICHHEM B MHUPOBOM OKeaHe. CeroHsl KOHILEHTPAIHs 3TOr0 XeJlaHTa B
pexax EBpombr mocturaer 100 wmr/m, B TpyHTOBEIX Bomax CIIIA oHa
konebnercs B mpenenax [2] 1 - 72 mr/n. SInoHckue WccieqoBaTeNny HAUd
[3] B Mmopckoii Boze conepixanue DJTA ot 0,3 mo 3,0 MKr/m.

Hammn  cosmanpl  3kosormyeckn — Oe3omacHble  KOMIUICKCOHBI,
npousBojHbie  sHTapHo#  kucmotel  (KIISIK)  [4],  pa3paGorams
MHKPO3JIEMEHTHBIC yI00peHus Ha ux ocHose [5-9].

Kpome 3¢ dexTrBHON TpaHCHOPTHOM (BYHKIMU N0 JOCTABKE B PACTEHUS
MmukpoaniemenToB y KITSK nmpossnsercs eme oaHO BakHeiIee cBOMCTBO —
CIOCOOHOCTh Ha CBETY B YCJOBHUSX JKMBOM NPHPOJBI pacnagarhesi Ha
AMHMHOKHCIIOTHI B ycBosiemoM Bujie [10].
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2. Kanapymmunaa E.H., loponuna H.B., ExxoB B.A. Ilpuknaonas 6uoxumus u
muxrpobuonoeus, 2012, 48, 437.

. Kemmei T., Kodama S., Fujishima H. Analit. Chim. Acta, 2012, 709, 54.

4. SIxosnes A., Huxonsckuii B., Tonkauesa JI. [lamenm 2527271 P®, 2014.

5. Huxoneckuit B., Cmuprosa T., Ceeroropos YO. Ilamenm 2399183 P®, 2010.
6. Konnu H., Hukonsckuii B., Jlorunosa E. ITamenm 2543352 P®, 2015.
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. CmupHosa T., Manaxaes E., Hukonsckuii B. [Tamenm 2567190 P®, 2015.
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Cepus xumuueckas, 2016, 9, 2238.
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CREATION AND APPLICATION OF COMPLEXONE
MICRONUTRIENT FERTILIZERS

Loginova E.S.,* Nikolskiy V.M.,?Smirnova T.I.,*the Tolkacheva L.N.*

'Tver State University, 170100, Tver, Zhelyabova str., 33
LLC SIF "ANDRONIC», 170002, Tver, Sadoviy Lane, 35
p000797@mail.ru
®Tver State Agricultural Academy, 170904, Tver, Sakharovo,
Marshal Vasilevskiy str., 7
*LLC "Eco-friendly complexones”, 170002, Tver, Sportivniy lane, 11

There are known integrated micronutrient fertilizers, such as humic,
using ethylenediaminetetraacetic acid (EDTA) [1] However, EDTA is a
serious concern to its accumulation in the oceans. Today, the concentration of
chelant in the rivers of Europe is 100 mg/l, in U.S. groundwater it ranges
from [2] 1 - 72 mg/l. Japanese researchers found in seawater [3] EDTA
content of 0.3 to 3.0 g/l.

We have created environmentally friendly chelating agents, derivatives
of succinic acid (CDSA) [4] micronutrient fertilizers, based on them [5-9],
have developed.

In addition to an efficient transport function for the delivery of
micronutrients in plants, CDSA has the most important property - the ability
to light in terms of nature break down into amino acids in digestible form
[10].
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MPUMEHEHUE OKCHUJIA STUJIEHA B CEJIbCKOM XO3S1CTBE

IleTponaBjio0BCKHIA A.A..1 BbekoOaeB A.C.,1 YepHUYKUH P.B.}?

'ooo «Cmepullax Cepsucy, 117246, 2. Mockea, Hayunuwuii np., 0.10,
ap@steri-pack.ru
2Poccutickui 2ocyoapcmeentblil azpaphwiti yuusepcumem MCXA
um. KA. Tumupazesa, 127550, 2. Mocksa, yn. Tumupszesckas, 49

JlaHHbBI# JOKNIAJ TOCBSIIEH WCIONB30BAHUIO OKCHAAa OJTHICHA B
CEITbCKOXO3SIMCTBEHHOM MPOU3BOICTBE.

[upokuii crekTp OUOTOTUUECKOTO JEUCTBUS STHICHOKCHIA MTO3BOJISET
NPUMEHATh €ro0 Kak (PYMHUTaHT W JE3MHQHIMPYIONIEE W CTEPIIH3YIOIIee
CPENCTBO, a TaKXe WCIIONb30BaTh JUIS TPOTPABIHUBAHKS ITOCATOTHOTO
Marepuana, XpaHAIMEHCS CeTbXO3MPOAYKIIMA W CKIAJCKHX TOMEIICHHIA.
OG6paboTka MIKyp TYIIHBIX 3Bepell M MeXa CebCKOXO3IHCTBEHHBIX
JKHBOTHBIX STHJICHOKCHIOM Ha HEKOTOPBIX MPEMIPHUATHAX OTPACIH SBJISIETCS
HEOTHEMIICMOH YaCThIO MMPOU3BOICTBEHHOTO IIHKIIA.

B MMICJIOBOACTBE OKCU STUJICHA TPUMCHACTCA IJIA I[e?;HH(beKLII/II/I YJIbEB,
COTOB, MTYEJIOBOIHOTO HHBEHTAPS MIPU OOHAPYKCHUH 3apa3HbIX 00JIC3HEH.

B nokname OyAayT paccMOTpEHBI IUIIOCBI W MHHYCHI HCIIOJIB3yEeMBIX
TeXHOJ’IOFHﬁ, BO3MOJKHBIC IEPCTICKTUBBI IPUMECHEHUS B CCIILCKOM XO03SHCTBE
1 HEOOXOJMMBIE MePhI GE30TTacCHOCTH TIPH paboTe ¢ OKCHUIOM 3THIIEHA.

16



APPLICATION OF ETHYLENE OXIDE IN AGRICULTURE

Petropaviovsky A.A..! Bekbaev A.S.,' Chernichkin R.\V.1?

L LLC "SteriPak Service", Moscow, Nauchniy pr., 10,
ap@steri-pack.ru
’Russian State Agrarian University Moscow Timiryazev Agricultural
Academy, 127550, Moscow, Timiryazevskaya st., 49

This report focuses on the use of the agricultural production of
ethylene oxide.

A wide range of biological action of ethylene oxide allows its use as a
fumigant and disinfectant and sterilizing agent, and used for etching planting
material stored agricultural products and storage facilities. Processing furs
and fur ethylene farm animals in some enterprises of the sector is an integral
part of the production cycle.

In beekeeping ethylene oxide is used for disinfection of hives, combs,
beekeeping equipment upon detection of infectious diseases.

The report will review the pros and cons of the technology used, the
possible prospects of application in agriculture and the necessary safety
precautions when working with ethylene oxide.
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OPIT'AHO-MUHEPAJIBHBIM IIPEINAPAT TEOTOH —
HHHOBAIIMOHHASI PABPABOTKA JIJISI CEJIbCKOI'O
XO3SIMCTBA

ParnukoB A.H., CBupugenko /I.I'., [lerpos K.B., CycioB A.A.,
IMonosa I'. .

@I'BHY «Bcepoccuiickuti Hay4HO-UCCAe008aAMeNbCKUl UHCIIUMYM
paouonocuu u azposaxonocuuy, 249032, Kanyxcckasn obnacmo, e. OOGHUHCK,
Kuesckoe wocce, 109 xu, ratnikov-51@mail.ru

VYCOBepLICHCTBOBAHNE ~ 30HAIBHBIX ~ TEXHOJIOTMH  BO3/AEJIBIBAHUA
CEITbCKOXO3SICTBEHHBIX KyJIbTYyp ITyTEM MPUMEHEHHS HOBBIX IIPENapaToB,
CIOCOOCTBYIOIIMX YIYyYIIEHHWIO pOCTa W Ppa3BUTHUA pACTEHWH, H, Kak
CJIC/ICTBHE, YBEIMUCHUIO UX ITPOAYKTUBHOCTH, SBISICTCSI OTHIM M3 OCHOBHBIX
HarpaBJICHUH MOBBIMEHUS 3()(EKTUBHOCTH OTpaciell pacTeHHEBOJCTBA M
KopMonpon3BoJcTBa. HOBBIN OpraHo-MuHEpalbHBIA IIpenapar Ha OCHOBE
topba T'EOTOH paspaboran komektuom @OI'BHY BHHUHPAD (r.
Oo6nuuck). TEOTOH mnpencrasiser coboif KOMIUIEKCHBIH yHUBEPCaIbHBIN
JKUJKUIM KOHIIEHTPAT ¢ cojaepxanueM: azora (N) — 9-14%, docdopa (P,0s) —
23-25%, xamus (K,0) — 23-29%, opranmyeckoro BemectBa — 32-45%, B
ToM umcite TymaroB Kamms 9-12%. TEOTOH He mmeer 3amaxa, G6e3BpencH
IpU  HUCIONIB30BAaHHM, XOPOIIO PpAacTBOPMM B BOJAE, COBMECTHM C
OOJIBIIMHCTBOM ~ HCIIOJB3YEMbIX MHHEPAIbHBIX YIOOPEHHMI M  CpEencTB
XUMHUYECKON 3ammuThl pacTeHHH. OCHOBHBIM CBIPEEM [UIS TPOW3BOJCTBA
IF'EOTOHa sBasercs uusuHebld Topd. I'EOTOH 3ammmen nateHTOM
Poccuiickoit  ®eneparun Ne 2490241 ot 20.08.2013 1. T'EOTOH
MpeIHa3HaYeH:

- g 0O6paboTku BereTupyromux pacteHuit (1 nutp mpemapara Ha 1
rexTap moceBoB B 300 JmTpax BOJbI);

- JUIl TIpeIIOoCeBHOWH O0OpabOTKM CceMsiH, B TOM 4YHCIe KIyOHeH
kaprodens (250 mi npemapara B 10 muTpax Boasl Ha 1 TOHHY CeMSH WA
KIIyOHE! KapTodens).

O6pabotka Beretupytontux pacteanit [EOTOHowm nposoautcs 1-2 pasa
32 BEreTAllMOHHBIA MEepUoJ, B OTBETCTBEHHbIE (ha3bl HUX Pa3BUTHS.
OnpeickuBanne pacteanit ['EOTOHom ycunuBaeT UX HMMYHHTET,
yBenM4MBaeT 3(P(HEeKTUBHOCT, KOPHEBOTO INHTaHMA W TIOBBIIIAET
ypoXXaliHOCTb KynbTyp. Paspaborana texnosnorus npumeHenuss EOTOHa
MO/l Pa3IMYHbIE CEJbCKOXO3SMCTBEHHBIE KYJBTYpHI (3€pHOBBIE, KapTodens,
OBOIIHBIE KYyJbTYpHI, KYKypy3a, CaxapHOW CBEKJa), Ha pa3IMYHBIX THIAX
nouB, B Kamyxckoii, bpsuckoli m Kypckoit oOmactsx, no3Bossiomas
YBEIWYUTh YPOXKaWMHOCTh KynbTyp OT 10 mo 35%. Ilpumenenune naHHOM
TEXHOJIOTHH TIOBBIIIAET PEHTA0ETHHOCTh MPOM3BOACTBA HA 24% W CHMKaeT
cebecronmocTh mpoaykiuu Ha 19%. Ucnons3oBanne T'EOTOHa noBeitmaer
coJiep)kaHre MPOTEWHA B 3€pHE 3€PHOBBIX KyIbTyp Ha 1-2%, coneprkaHue
KpaxmMaina B KIyOHsx kaprodesns 1o 1,5%, u cHIDKaeT coiep)kaHue HUTPaToB
10 10%. TEOTOH sBnsieTcst 3¢ GeKTUBHBIM TpenapaToM, ClocoOCTBYIOIINM
MOBBILIEHHIO MIPOyKTUBHOCTH u YIYYIICHUIO Ka4yecTBa
CEIIbCKOXO3SIMCTBEHHOM MPOIYKINH Ha PA3JIMYHbBIX THIIAX IT0YB.
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ORGANO-MINERAL PREPARATION GEOTON - INNOVATIVE
DEVELOPMENT OF AGRICULTURE

Ratnikov A.N., Sviridenko D.G., Petrov K.V., Suslov A A,
Popova G.1.

Russian Institute of Radiology and Agroecology, 249032, Kaluga region,
Obninsk, Kievskoye shosse, 109 km, ratnikov-51@mail.ru

Improvement of zonal technologies of cultivation of agricultural crops by
the application of new drugs that improve the growth and development of
plants, and, consequently, increase their productively, is one of the main
directions of increase of efficiency of crop and forage production. New
organo-mineral preparation based on peat GEOTON developed by a team of
All-Russian Scientific Research Institute of Radiology and Agroecology
(Obninsk). GEOTON is a comprehensive all-purpose liquid concentrate
containing: nitrogen (N) — 9-14%, phosphorus (P,Os) — 23-25%, potassium
(K;0) — 23-29%, organic matter — 32-45%, including humates of potassium
9-12%. GEOTON has no smell, harmless in use, it is soluble in water,
compatible with most used mineral fertilizers and means of chemical
protection of plants

The main raw material for the production of GEOTON is peat. GEOTON
is protected by patent of Russian Federation Ne 2490241 from 20.08.2013.

GEOTON intended:

- for treatment of vegetating plants (1 liter of the drug per 1 hectare of
crops 300 liters of water);

- for presowing treatment of seeds, including potatoes (250 ml in 10
liters of water per 1 ton of seeds or potato tubers).

Treatment of vegetative plants with GEOTON is performed 1-2 times for
vegetative period, at a crucial phase of their development.

Spraying plants with GEOTON strengthens their immune system,
increases the efficiency of the root system and increases crop yields. The
technology of application of GEOTON under different crops (cereals,
potatoes, vegetables, corn, sugar beet), for various soil types, in the Kaluga,
Bryansk and Kursk regions, results to the increasing of crop yields from 10 to
35%. The application of this technology increases the profitability of
production 24% and reduces the cost of production by 19%. The use of
GEOTON increases the content of protein in grain crops by 1-2%, the starch
content in potato tubers to 1.5%, and reduces the nitrate content to 10%.

GEOTON is an effective preparation that promotes increase of
productivity and improve the quality of agricultural products to various types
of soil.
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HOBAS TEXHOJIOTHUA TPOU3BOJACTBA
BBICTPOPACTBOPUMBIX YJIOGPEHUM J1JISI KAIIEJILHOT'O
OPOLIEHUSA

Xamuzos P.X.,! MsicoenoB ]3.(I).,2 Konor M.A.}

lHHcmumym 2eoxuMuy u anarumuyeckou xumuu um. B.U. Bepraockozo
PAH, 119991, Mocksa, yn. Kocwieuna, 19, khamiz@mail.ru
2HHcmumym Qusuueckoil xumuu u snexmpoxumuu um. A.H. @pymrxuna PAH,
119071, Mocksa, Jlenunckuii np. 31,
3040 «HIIII «Paduii», 125315, Mockea, yn. Yacosas, 28

Bynyun omHuUM U3 KpPYHNHEHIIMX MHPOBBIX 3KCIIOPTEPOB OOBIYHBIX
MHUHEpaIbHBIX ymoOpeHui, Poccust BBO3uT M3 EBpomsel m npyrux crpan
BBICOKOKaUECTBCHHBIE, HE COAEpKalllie HEPaCTBOPHUMBIX  IpUMECEH
ynoOpeHuss Al WHTCHCHBHOTO pacTeHHMeBoAcTBa. Jlins oOecreueHms
MMITOPTO3aMeIIeHU He00X0IMMbI HHHOBAIMOHHbIE Pa3pabOTKy.

[peanoxennas TEXHOJIOTHUS OCHOBaHa Ha pesysbTaTax
(yHaaMeHTaNbHBIX HCCIENOBaHUH, MPOBOMUMBIX TEUEHHWE MHOTUX JIET B
PAH, B TOoM uucne: OTKPHITOM SIBICHHUHM CTAOWIM3AIMU TEPECHIICHHBIX
pacTBOPOB B copOUHOHHOM ciioe [1] 1 HOBOM MeToje pa3aeeHu KUCIOT U
coJIell B HaHOMOPHCTHIX cpenax [2].

IIpoumecc momydeHHs IPOXYKTOB, B YAaCTHOCTH, (hochopcomepxammx
yIOOpeHHH BKIIOYAECT [BE OCHOBHBIC CTAJANMU: OYHCTKY O3KCTPaKIMOHHON
(ocopHOH KHCIIOTHI C TOMYTHBEIM U3BJICUCHWEM KOHIeHTpara P3M u
MOHOOOMEHHYI0 KOHBEPCHIO COJIeH Kalusi M aMMOHHS B YCIOBUSX
obpazoBanus KommouaHbIx cucteM [3]. Ilpu 3ToM mMmoONydeHHEe MOHOKAIHIA
¢dochara He CBSI3aHO C HCIOJIB30BAHMEM JIOPOTOCTOSIIMX PEareHTOB.
O/HOBPEMEHHO C MOHOaMMOHHH (ocharoM TONydaeTcs: HUTPAT HIIH
cyabdar kanus. Pa3paboTaH mporece moyudeHusl YUCTOro Cyibhara MarHus
U3  TPUPOTHOTO  ChIpbS. TEeXHOJOTWS  DKOJOTMYecKkH  Oe3omacHa,
MPEelyCMOTPEHa OYUCTKA CTOKOB M YTWJIM3AalMs MOOOYHBIX TPOAYKTOB C
MOJTy4YCHHEM HOBBIX ITOJIE3HBIX MAaTEPHAIOB.

[IpoBeneHs! cTeHnOBBIE U MIUTOTHBIE UcbITaHus B HUYU® (Docarpo),
Ha 3aBojie BMY (EBpoxum), B OOO «HproKem TekHONMOIXU», TAE TaKKe
pa3paboTaHa TEXHOJOTMYECKas 4acTh IpoekTa. [lo corjameHuto Mexmy
apmuaucTpanmein Kpacnomapckoro kpas um OAO «HIII «Pammit» B
HAcTosiIlee BpeMsl BO3BOJUTCS MEPBbI OMBITHO-NPOMBIIIICHHbBIH [EX B T.
Benopeuenck.
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NEW TECHNOLOGY OF THE PRODUCTION OF INSTANT
FERTILIZERS FOR DRIP IRRIGATION

Khamizov R.Kh.,! Myasoedov B.F.,> Konov M.A

.1. Vernadsky Institute of Geochemistry and Analytical Chemistry RAS,
119991, Moscow, Kosygina str., 19, khamiz@mail.ru
2A.N. Frumkin Institute of Physical Chemistry and Electrochemistry, 119071,
Moscow, Leninsky pr., 31
%0JSC «SPE «Radiy», 125315, Moscow, Chasovaya st., 28

Russia, being one of the world's largest exporters of conventional
fertilizers, however, imports from Europe and other countries fertilizers for
intensive crop production, the high-grade materials free of insoluble
impurities. In order to substitution of such an import, we need innovations.

The proposed technology draws on the results of basic research carried
out for many years in the Russian Academy of Sciences, including the
discovery of stabilization of supersaturated solutions in sorption beds (IXISS-
effect) [1] and a new method for the separation of acids and salts in the
nanoporous media [2].

The process for obtaining products in particular, phosphate fertilizers,
comprises two basic steps: purification of wet process phosphoric acid with
simultaneous extraction of REM and ion exchange conversion of potassium
and ammonium salts at the conditions with the formation of colloidal sistems
[3]. In this case, the production of mono-potassium phosphate is not related
to the use of expensive reagents. Simultaneously with mono-ammonium
phosphate, potassium nitrate or sulphate are obtained The process of
obtaining pure magnesium sulphate from natural raw materials is also
elaborated. The technology is environmentally friendly, provides wastewater
treatment and recycling of by-products to produce new and useful materials.

Bench-scale and pilot tests have been carried out in the leading institute
of the Fosagro Corp., in the factory BMF of the EuroChem Corp., in the
LLC "NewChem Technology", which also has developed the technological
part of a detailed engineering work. By the agreement between the
Administration of Krasnodar Region and the OJSC "RPE" Radiy”, a first
experimental-industrial plant is currently being built in the city of
Belorechensk.
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HPEAINIOCEBHASA OBPABOTKA CEMSAH CTUMYJATOPAMUA
POCTA B CBEPXMAUJIBIX 1O3AX
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Boukosa B.A.
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B menmsx NOBBIIIEHUS YpoXKas CEIBCKOXO3SHCTBEHHBIX KYJIBTYD B
COBPEMEHHOM arpapHoM KOMIUIEKCE NPHUMEHSIOT OHOJIOTMYECKUE aKTHBHBIC
BellecTBa. [IpuMeHeHHe peryasTopoB pocTa pacTeHHH CHOCOOCTBYET
3HAYUTEIbHOMY CHIDKCHMIO OOBEMOB MPUMEHEHUS MAaKpOdJIEeMEHTOB,
CPEJ/ICTB 3allUThl paCTeHUH OT BpeauTenei u Oonesneil [1]. B cBs3u ¢ sTum
W3ydeHHNE W pa3padoTKa MPUEMOB IMPUMEHEHHUS (U3HOIOTHUSCKI-aKTHBHBIX
BCIIECTB B «CBEPXMAJbBIX» KOHIECHTPAINIX, MIJS YIPABICHHUS JKUBBIMHU
OpraHM3MaMH U CHCTEMaMH, UMEET aKTyallbHOe 3HAYCHHE U 3eMIICICITUS
peruona [2,3].

3axyiagka J1a0OpaTOpHOrO OIBITA MPOBOJWIACH IO CTaHAAPTHOM
METOJMKE JeHCTBYIOLIETO I'OCTa 12038-84 «CeMeHa
CEeNbCKOXO35MCTBEHHBIX KYJIbTYp. MeToabl onpenencHus BexoxecTtwy. Jlis
NPUTOTOBIICHWSI  pab0odWX  pPacTBOPOB  HCIIONB30BANU:  T'€TEPOAYKCHH
(mEDOMIMN-3-yYKCyCHAs KHCIOTa) W SHTAapHYI KucioTy (Oyran-1,4-muoBas
KHCIIOTa).

B pesymbraTe wuccnemoBaHW OBLIM yCTAHOBJICHBI KOHIICHTpPAITUH
BEIIIECTB, OKA3bIBAIOIIME BIMSHHE HA BCXOXKECTh U DHEPTUIO MPOpPACTaHUS
CEeMsH. YBEIHUYEHHE HHEPTUU TpOPACTaHig y CEMAH peauca Ha 7 %
MOJIy4eHO B BapHaHTE C NMPUMEHEHHEM 2- 10° % pacTBOpa rerepoaykcuHa B
CpaBHEHHH C KOHTposeM (00padoTka CeMSH MUCTHWIIUPOBAHHOW BOJOMH).
HauboibImas BCX0KECTh CEMSIH pefirica IMoTydeHa MpH O g)a60TKe STHTAPHOM
KHACJIOTOH W TeTepoayKCHHOM B KoHIeHTpamusx 2:10° % um 2:10° %,
COOTBETCTBEHHO.

BcexoxecTs meHUIB OblIa MaKCUMAaIbHOH (76%) TIPH UCTIONE30BaHIH
STHTApHOU KHCIIOTBI, KOHICHTPAIs PacTBOpa MIPENOCeBHON 00paboTKU
cemste 2-10™, 1 reTepoaykcnHa, KOHIEHTpALHs pacTBopa 2107 805,

Takum  oOpazom, o00paboTka CeMSH SHTApHOW KHCJIOTOH W
TeTePOAayKCHHOM B CBEPXMAJIBIX /103aX OKa3bIBAaeT CYIIECTBEHHOE BIUSHHE
Ha BCXO’KECTh M SHEPTHIO TIPOPACTAHUS CEMSH.
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PRESOWING SEED TREATMENT WITH GROWTH STIMULANTS
IN MIDGET DOSES
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In order to increase the yield of agricultural crops in modern agriculture
biological active substances were applied. Application of plant growth
regulators greatly reduced the scope of microelements application and means
of plant protection from pests and diseases [1]. In this regard, the study and
development of application techniques of physiologically active substances in
the "ultra low" concentrations, to control alive organisms and systems are
relevant for regional agriculture [2, 3].

Laboratory experiment was conducted according to standard methods
applicable GOST (State standard) 12038-84 "Seeds of agricultural crops.
Methods for determining germination". For preparation of working solutions
were used: IAA (indole-3-acetic acid) and succinic acid (butane-1,4-diva
acid).

As a result of the research the concentrations of substances that
influence the seeds germination and germination energy were determined.
The germination energy of radish seeds increased by 7 % in option with 2-10
® 9% solution of IAA in comparison with the control (seed treatment with
distilled water). The highest seed germination of radish was obtained in the
processing of succinic acid and IAA in concentrations of 2-:10° % and 2-10°
%, respectively.

Wheat germination was the highest (76%) using a succinic acid, the
concentration of the solution presowing seeds treatment was 2-:10™, and 1AA,
a solution concentration of 2:10°® %.

Thus, seeds treatment by succinic acid and IAA in ultra-low doses had a
significant effect on the seeds germination and on energy of germination,
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BbICOKOMHTEHCUBHASI ®OTOXUMHNYECKAS TEXHOJIOT U
OBE33APAKUBAHUSI OBbEKTOB XPAHEHUSI U
MEPEPABOTKH MUIIEBOI MPOAYKIIUU
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Cpoku XpaHEeHHs, Ka4eCTBO MPOAYKIHH IHUIIEBOH MPOMBIIUICHHOCTH
3aBUCHT OT MUKPOOHO YHCTOTHI CPEbI.

B nmokmasme  mpenctaBieHBl  pe3yNbTaThl  OKCIIEPUMEHTAIBHBIX
uccie0BaHnil 3¢ GEeKTUBHOCTH 00e33apaKMBaHus CIOp OakTepuil u rpudboB
C TIOMOIIBI0 KOMOWHHPOBAaHHOW  00OpabOTKM  KOHTaMHHHPOBAaHHBIX
MOBEPXHOCTEH  XMMHUYECKOM a’po30ybl0  Iepokcuaa Bogopoaa 3%
KOHIICHTPAIEeH M MOTOKAMH MMITYJIECHOTO YJIBTPa(HOICTOBOTO M3IyICHUS
CIUIOIIHOTO CIIEKTpa KCCHOHOBOH JIAMIIBI.

CpaBHUTENBHBIE  HCCIICAOBAHMS  IOKazaad  Oojee  BBICOKYIO
PE3UCTEHTHOCTE crop Gakrepuii B. pumilus mo cpaBHEHHIO C TJIECHEBBHIMH
rpubamu Aspergillus nigeru Aspergillus fumigatus k Takomy Bo3zeficTBuIO.

KonramuHupoBaHHbIe 4alniku [leTpu, pacroyiaraquch Ha pPacCTOSIHUH
2 MeTpa OT TeHepaTopa MEJKOAWCIIEPCHOro (pasMmep Kamenb 3..5 MKM)
a3pO030JIs TIEPEKUCH BOJIOPO/A U UMITYJIBCHOM YIBTpadroIeToBOi yCcTaHOBKH
«Anpda-01».

Ha pucyHke mnpencraBieHa 3aBUCHMOCTD
3¢ dexTHBHOCTH 00e33apaKuBaHUs  (JOTapud-
MUYECKUI MaciuTad) oT pexuma 3
o0e33apakuBaHUS KOHTaMUHHPOBAHHOU
noBepxHoctH. Pexxum 1 - o0paboTka TOJIBKO
a’po30JI0  mepekucu Boxopoxa 3% (Bpems
paboTBl TeHepaTopa a’po30is 2,5 MHHYTHI),
pexuM 2 — 00JIydeHHE TOBEPXHOCTH UMITYJIbCHON
KCEHOHOBOH JIaMIIOW € 9KCIO3ULMEN 4 MHUHYTHL,
pexxuM 3 —  TOcienoBaTeNbHOE  JleWcTBHE 1.5
pexxuMa 1 1 3aTeM o0JyueHHe B pexume 2.

CoBMecTHOE AEeHWCTBUE MEPEKHCH BOIOPOJAa M 4
Y® wusnyyeHus CIUIOIIHOTO CIEKTPa BBI3BIBAET
cuHepreTuueckuii  3pdexr. Buammo mox
JISWCTBHEM IIOTOKOB CBETa B 00JAacTH Kopoue
230 HM npoucxoauT HapaboTka pagukainoB OH n
KUCIIOPOAA  C  BBICOKUM  OKHCIIUTEIBHBIM
MOTEHIMAJIOM. Bo3nelcTBHe Ha IKHMBYIO KIETKY
OCYILECTBIIIETCS OJHOBPEMEHHO IO BYM KaHajaM: Ha MEMOpaHy CIIOpPHI,
orpaHu4nBas MeTabonm3M Mukpoopranusma, u Ha JJHK ¢ 6enxom.

Takas  komMOumHHpoBaHHas  oOpaboTka  obecmeyuMBaeT  TOJHOE
pa3loXeHHEe MEePeKHCH BOAOPOAA, UYTO OOECIEYMBAET 3IKOIOTHIECKYIO
YHCTOTY M UCKJIIOYAEeT HETaTUBHOE BO3JICHCTBIE HA OKPYKaIOIINE O0BEKTHI.
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HIGH-INTENSITY PHOTOCHEMICAL TECHNOLOGY FOR
DECONTAMINATION OF FOOD PROCESSING AND STORAGE
PRODUCTS

Shashkovskiy S.G.,! Kireev S.G.,' Ershov B.G.?

YLLC «SPE «Melittay, Ltd., 117997, Moscow, Miklukho-Maklaya str., 16/10
2A.N. Frumkin Institute of Physical chemistry and Electrochemistry RAS,
117342, Moscow, Orbucheva st., 40, ershov@ipc.rssi.ru

Food products’ term of storage and quality depend on the microbial
cleanness of the environment.

The report presents the efficiency study experimental results of bacteria
and fungi spores inactivation by combined treatment of contaminated
surfaces by 3% hydrogen peroxide spray and pulsed ultraviolet xenon
irradiation of continuous spectrum.

Comparative studies demonstrated a higher resistance of B. pumilus
spores in comparison with Aspergillus niger and Aspergillus fumigatus mold
fungi against such treatment.

Contaminated Petri dishes were placed at 2-meters’ distance from the
bland hydrogen peroxide aerosol generator (3-5um drops) and pulsed
ultraviolet unit “Alfa-01”.

The picture shows the decontamination efficiency dependence
(logarithmic scale) on the surface
decontamination mode. Model -only 3%
hydrogen peroxide aerosol treatment (generator
running time 2.5 minutes), mode 2 — 4 minutes
surface exposure to pulsed xenon lamp, mode 3 —
consecutive mode 1 treatment and mode 2
irradiation.

Combined application of hydrogen peroxide
and continuous spectrum UV irradiation has a
synergetic effect — the surface decontamination
efficiency is higher than the sum of peroxide and
ultraviolet effects. Apparently under the light '
fluxes influence, OH™ and oxygen radicals with
high oxidizing potential are formed in the region
of under 230 nm. Then the effect on the living cell
is double: on the spore membrane, limiting the © -
microorganism metabolism, and on the DNA and the
protein.

Such combined treatment ensures full hydrogen peroxide degrading,
which provides ecological cleanness and eliminates negative impact on the
environment.
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CEKIHS

NPUMEHEHUE MOHU3HUPYIOIIUX U
HEMOHU3UPYIOIIUX U3JIYUEHHUI B IPOU3BO/ICTBE,
NEPEPABOTKE U XPAHEHUU
CEJbCKOXO3SIICTBEHHOI'O CBHIPbSI U ITUILEBON
MPOIAYKIINA

26



UHI'MBUPOBAHUE ITPOPACTAHMS KJTYBHEN
KAPTO®EJIA NOCJIE BO3JIEMCTBUS PEHTTEHOBCKOI'O
N3JIYYEHUA

Apmioxuna B.M., Banzniok Y.A., Bopmerosckas ILIO.,
Bycaenko A.B., Enanckuii C.H., Wimomun A.C., Jleun U.C.,
Crynenukun @.P., YepusieB A.IL.

Qusuueckuii paxyromem MI'Y umenu M.B. Jlomonocosa
119991, Mocksa, I'CII-1, Jlenunckue 2opet, MI'Y, 0. 1, cmp. 2

uabliznyuk@gmail.com

OpHOI M3 NEepCHEeKTHBHBIX TEXHOJOTHH 00paboTkM KiyOHeH KapTodens c
HeTbI0 TONABJICHUS WX NPOPACTaHMs SBISIETCS BO3JACHCTBHE HOHHM3HPYIOIINM
n3nyyenuem [1, 2, 3].

Lenpto  maHHOW  paboTBI  SABIAETCS  SKCIEPUMEHTaNbHas  IPOBEpKa
3((EKTHBHOCTH HUCIONB30BAHUS PEHTTEHOBCKOTO HM3IYYEHHs I 00padoTKH
kaptodens. O0beKTH - KIyOHH KapTodens BockMu copToB: «HeBckuity, «Ymauay,
«Jlopx», «Pen Ckapnerr», «XKykoBckuii», «Anena», «Jlunep», «B3pbiBy,
BhIpalleHHbIX Ha 0aze BHUU kaprodensroro xossiictea nm. A.I'. Jlopxa. Kiy6un
KapTodemnst oOydaay PEHTIEHOBCKAM HM3IYYEHHEM C HCIOJb30BaHHEM TPYOKH c
MOJHOAEHOBBIA aHOAOM. TOK TPyOKH BO BCeX SKCHEPHUMEHTax COCTaBILI 20 MA,
HampspkeHne - 50 kB. OkcnepuMeHTHl W JaibHeimee XpaHeHHe Kaprodens
porcxouu npu Temneparype 16-18°C. Bpemst 00mydenus BapbHpOBATIOCh OT 2 10
60 muuyT. [lanee wu3Mepsnach AIMHA NPOPOCTKOB B TedeHue 60 cyTok mocie
npoBefieHnsT oOmydeHus. [lo TONydeHHBIM AKCHEPHMEHTAIBHBIM  3HAUYEHHSIM
CTPOMIINCH 3aBUCUMOCTH CpeIHEN JUIMHBI IPOPOCTKOB OT BPEMEHH OCIIe IPOBEICHUS
oOirydeHuss AT Kaxaoro coprta. [l OIEHKH MOTJIOIIEHHOH 03Bl B Kaproderne
MIPOBOJMIIOCH MOJICIUPOBAHUE C UCIIOJIb30BaHUEM IporpammHoro kona GEANT4. B
pe3yabTaTe MOJIEINPOBaHKs OBUIO MOJIYYEHO, YTO MOIIHOCTh MOTJIOIIEHHBIH 036l B
kaprodene maccoit 100 r cocrapmsna mpumepro 0,01 I'p/c. Taxxke wm3Mepsimch
KOHIIGHTpaIK OeNKa, BOCCTAHABIHMBAIOIINX CaXapOB M TIIOKO3Bl y OOIydEeHHBIX
KTyOHeH, U Janee MpoBOIMIOCH CPABHEHNE C KOHTPOIBHBIMH 00pa3iaMu.

DKCHEepPUMEHTAIBHO TIOJy4€HO, YTO C YBEIMYCHHEM BPEMEHH OOIydeHUs
(moryomeHHOW M03bI)  CpenHss AJIMHA HPOPOCTKOB KIyOHEH, MoJBepraBIINXCS
BO3JICHCTBUIO PEHTIEHOBCKOTO W3Jy4eHHs, yMEHbIIAJach MO CPaBHEHHIO C
KOHTPOJBHBIMUA HEOoOTydeHHbIMH oOpasmamu. Hampmmep, must copra «HeBckuii»
WHTUOUPOBAHUE MPOpPACTaHUs MPOM30LUIIO TpH no3ax Oomee 15 I'p, mnsa copra
«JIro6aBay - npu nozax Gomee 21 I'p. Ins Bcex HccienyeMbIX COPTOB KapTodens
MOJIaBJICHUE TIPOpacTaHusl IMPOUCXOAWIO B Juama3oHe o3 ot 15 go 21 I'p.
KoHnenTpamyn Oenka M TIIIOKO3BI B Kaprodelne rocie OOTydeHUs He MEHSUINCH.
Taxoke OBUTO TONMY4eHO, YTO TpH go3ax obmydeHus no 20 I'p KoHIEHTparus
BOCCTAHABJIMBAIOMINX CAaXapoB HE MEHsIAch, MPU OONBIINX /103X MX KOHIEHTPAIUS
yBermnunBanacek Ha 50-70 % . Takum oOpa3om, obGpaborka kiryOHEH kaproderns
PEHTICHOBCKUM H3JIYYEHUEM ABJIACTCA 3(bd)eKTI/IBH]>lM MCTOJOM TIIOAABJICHHUSA HX
IpOpacTaHusl.
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INHIBITION OF POTATO SPROUTING AFTER X-RAY
IRRADIATION
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One of the most perspective technologies of treatment on potato tubers
to inhibit sprouting is irradiation using gamma-radiation [1, 2, 3]

The main goal of this study is to test the efficiency of X-rays for
inhibition of tuber sprouting and to determine the optimal dose of irradiation
for the partial or complete inhibition of tuber sprouting in different types of
potato. Eight types of potato (“Nevsky”, “Udacha”, “Lorh”, “Red Scarlett”,
“Jukovsky”, “Aliona”, “Lider”, “Bzriv”’) were used in experiments. X-ray
irradiation of the tubers was carried out using X-ray tube BSV-23 with
molybdenum anode, power source PUR5/50, tube current 20 mA, voltage
50kV, operating power 1kW. The time of exposure varied from 2 to 60
minutes. The survey and subsequent storage occured at 16-18°C. After the
irradiation the Kinetics of irradiated samples germination was compared with
the kinetics of nonirradiated tubers. The code GEANT4 was used to estimate
the absorbed dose in potato tubers after irradiation during different periods.
The study determined the optimal dose of X-rays for partial or complete
inhibition of tuber sprouting in different types of potato. It was shown that X-
rays in doses from 15 Gy to 21 Gy stops sprouting for different types of
potato. The protein concentration and glucose concentration did not change
after irradiation in different doses. There was no changing in concentration
of reduced sugars in doses up to 20 Gy, but concentration increased
considerably at a higher doses.
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MOIIHBIE UMITYJIbCHBIE JIMHEMHBIE YCKOPUTEJH
JEKTPOHOB WY U UX IPUMEHEHUE B ITAIIEBOM
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s panmanoHHON 00paOOTKM MMINEBON MPOAVKIMH Da3pelIeHo
HACIOJIB30BaTh VCTAHOBKH CO CIEAVIOIIMMH BHIAMH HOHU3UDVIOIIETO
M3JIVYEHHS: DJIEKTPOHHOE H3JIVY4EeHHE ¢ dHeprueil He Oomee 10 MboB: vy-
manyuenne °°Co (E=1,25 MbB):; y-msnyuenme 'Cs (E=0.66 Mb»B);
TOPMO3HOE U3JIYYEHHE, TEHEPUPYEMOE YCKOPUTEIIMU C YHEPrueu He 6osee
5 MbdB (Komexc Anmmentapuyc, 2007). MADd COPAH npoussBoaut
ycKopuTeau »jaekTpoHoB tuma MJIY ¢ 70-X romoB IpoIIOro CTOJCTHUS.
VYckopurenn umenud 3Hepruio Ao 2.5 MDB. VYckopsrommuii moTeHIHA
co3/1aBajicsl B BLICOKOYACTOTHOM pe3oHaTope Ha yactore 116 MI'. B 2001
ronxy Obul paspaboran yckopureabs HMIJIY-10 ¢ osHepruedr 5 MbdB u
MourHocThI0 50 kBT. YckopuTens MOKeT paboTaTh U B DJIEKTPOHHON MOJE,
M B MOJIE TOPMO3HOI'O PEHTIEHOBCKOI'O M3JIy4eHHs. YiKe rmocraBieHo 10
Takux yckopureaein B Poccuro, CIIIA, Kazaxcran, Maanio u Ilonsmy. B
2012 roay sanymen yckopureiab MJIY-14 ¢ sueprueit myuka 10 M3B u
moIHOCTEI0 10 100 kBt B ®MBII uMm. akanemuka byprassua (r. Mocksa).
CCCP Obu1 onHOM W3 MEpBBIX CTpaH, Tae Oosa paspemena (1958 r.)
paauanmonHas 00padoTKa MUIIEBBIX TPOIYKTOB (3€pHO, KapTodens).

Texnonorus oOJy4eHHs IHIIEBBIX MNPOJAYKTOB alpoOMpoBaHa BO
MHOrux crpanax. OHa IO3BOJSET YBEJIMYUTh CPOKH XPAHEHHS IIPOJYKTOB,
410 00€CIeYNBaAET CHIKEHHE 00BEMOB UMIIOPTUPYEMOTO IIPOJIOBOILCTBHS,
a TakKe HCIOJb30BaHME XHUMHMYECKHMX KoHcepBaHTOB. Clrenyromme
[EPCIIEKTUBHBIE HAMPABICHUS MOJIECPHU3ALNH PaIHALIMOHHON TEXHUKHU IS
00JTy9eHMSI TUIIEBBIX TPOIYKTOB CIEAYET BBIJEINUTD:

- MojepHHU3alus ¥ pa3paboTka CTAalMOHAPHBIX W MOOWMIBHBIX Y-
YCTAaHOBOK H YyCKOpHTeNed Juii 0oO0pabOTKH CeNbCKOXO3SIUCTBEHHOW U
MUIICBOW MPOAYKIUH B COCTaBE MHOTO(YHKIIMOHAIBHBIX pPaIHalldiOHHO-
TEXHOJOTMYECKUX  KOMIUIEKCOB, BCTPOCHHBIX B  TEXHOJOTMU IO
MPOU3BOJICTBY, epepaboTKe U XPAHECHHUIO MPOAYKIIUY;

- 0oTpaboTKa pEriaMeHTOB paJHalliOHHOW 00paboTKM W UX
MPOM3BOJCTBEHHAS ampoOanus Ui TOCTHKEHUS OCHOBHBIX KOMIIETCHIIMN
PT arpomnpomspinmieHHOTO Tpodmis (MHUKPOOHOIOTHIecKasi Oe30MacHOCTb,
MIPOJUICHHE CPOKOB XpaHEHUs, JNE3WHCEKIHs, NETOKCHKAIUS, CTUMYJISIINS
MPOpaCTaHUs CEMEHHOTO MaTepHana).
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IMPULSE LINEAR ELECTRON ACCELERATORS OF HIGH
POWER “ILA” AND THEIR USE IN FOOD INDUSTRY

Barabanov V.V.,' Bezuglov V.V.,*? Bryazgin A.A..** Vlasov A.Y.,*?
Voronin L.A.,** Korobeynikov M.V.,"* Nekhaev V.E.,* Maksimov
S.A.! Panfilov A.D.,! Radchenko V.M.,! ShtarklevE.A.,*?
SidorovA.V.,* Tkachenko V.O.,** Factorovich B.L.

'Budker Institute of Nuclear Physics of Siberian Branch of RAS,
630090, Novosibirsk, Academician Lavrentyev
Avenue, 11, a.a.bryazgin@inp.nsk.su
“Novosibirsk State University, 630090,Novosibirsk. Pirogova str., 2

For radiation treatment of food products it is allowed to use the
facilities with the following kinds of ionizing radiation: electron radiation
with the energy not higher than 10 MeV; y-radiation of ®Co (E=1,25
MeV): y-radiation of **’Cs (E=0,66 MeV); braking radiation, generated by
accelerators with the eneray not higher 5 MeV (Codex Alimentarius, 2007).
INP of SBRAS produces electron accelerators of ILU line since 1970-s.
The accelerators had eneray up to 2.5 MeV. Accelerating potential was
generated in high-quality resonator at frequency of 116 MHz. In 2001 the
accelerator 1LU-10 with energy of 5 MeV and power of 50 kW was
developed. The accelerator can work in electron mode and in the mode of
continuous X-ray radiation. 10 accelerators were delivered to Russia, the
USA, Kazakhstan, India and Poland. In 2012 the accelerator ILU-14 with
beam energy of 10 MeV and power of up to 100 kW was launched in
Federal Medical and Biophysical Center named after A.l. Burnazyan
(Moscow). USSR was one of the first countries where the radiation
treatment of food products (grain, potato) was allowed (1958).

All high-energy accelerators ILU are appropriate for treatment of
foodstuff. The technology of food irradiation approved in many countries.
It allows to extend the shelf life of products, that provides the decrease of
buying quantity of foodstuffs abroad, and also it excludes or decreases the
use of chemical additives. The following prospective fields of
modernization of radiation techniques for irradiation of food products
should be distinquished:

- upgrading and development of stationary and mobile y-facilities and
electron accelerators for treatment of agricultural raw materials and
foodstuffs as parts of specialized and multifunctional radiation and
technological complexes or irradiators, introduced into technologies of food
production, processing and storage;

- adjustment of procedures of radiation treatment of products and their
industrial validation in order to achieve the main competences of RT of
agro-industrial profile (microbiological security, extending of shelf life,
disinfestation, detoxification, stimulation of germination of seeds).
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MHPOBOM OIBIT IPUMEHEHHUS HOHU3UPYIOILIUX
U3JIYYEHUN JJ11 TPOJJIEHHASA CPOKOB I'OJHOCTHU CBEXKHUX
OBOILIEN U ®PYKTOB

I'py3nes H.A., Jlooanos U.B.

00O «Axcennanc I pynny, 119370, Mockea, Jlyoscneykas nabepesicnas, 10a
cmp.3., nikolay.gruzdev@axellance.com

OpHOW W3 TEPCIEeKTUBHBIX TEXHOJIOTHH, NPUMEHSIEMBIX C IENBI0
JIEKOHTAMHHALMKA U OPOIJICHUS CPOKOB XpaHEHUs! IUILEBBIX NMPOIYKTOB, B
TOM YHCJIE TPOXYKTOB KaTeropuu «(ppem» (CBeXuX oBomieH, (GpPyKTOB U
JPYTUX TPOSYKTOB OTPAHUYEHHOTO XPAHEHUs), SBISACTCA MCIOJb30BaHUE
HOHU3UPYIOIIUX U3yYeHHUU. B CBS3M ¢ MOSABJICHHWEM HOPMATHBHOI 0a3bl MO
panuanoHHoi 0obpaboTke mpoaykToB nuTaHus B PO u BBenenuem B 2016-
2017 71r. psma TOCYJapCTBEHHBIX CTaHAApTOB, JaHHAsg TEXHOJOTHUS
MpeCTaBIsIeT 0COOBI HHTEpEC A1 BHEAPCHUS B ONMKAUIIIIE TOMBI.

B memsx ompeneneHus Hambollee MEPCIIEKTHBHBIX HAITIPABICHUH, OBLIT
MPOBEICH aHaNU3 3apyOeKHBIX WCCICHOBAHUN IO TPOIJICHUIO CPOKOB
TOJHOCTH OBOIIEH M (PPYKTOB.

Ta6uuua 1. [Ipoanenue cCpokoB TOTHOCTH CBEKUX OBOLICH M 3€JICHU B Pa3HBIX
CTpaHax MHpa

Bbpokkonu Bemuko6puranus, CIITA

3enenas ¢acoip Eruner

Kanycra koyannas ITakucran, CIIA, Ynnu

Kamnycra 1igetnas ITakucran

Kaprodenn Wpan, Utanus, CILIA, Sinonus

Jlyk 3eneHslit CIIA

JIyk penuatsiit Manaiizus

MopkoBb Eruner, Uunus, Kanana, Kurait, [Takucran,
Typuust, CILIA, Ynnu

Orypen Eruner, Unnus, Manaiizus, [lakucran

[erpymka CIIA

Pemc Benukobpuranus, Bearpus, CLIIA

Pykkona AprenTrsa, bpasunus

Canats! (J1aTyK, aiicoepr u bpasunus, Eruner, Uunu, [lopryramus, CILIA

ap.)

Cenbaepeit Eruner, CIIA, Yunu

Tomar Beunrpus, Kuraii, [lakuctan

Inuaar CIIA, Ynnu

Jumepamypa

1. Use of Irradiation to Ensure the Hygienic Quality of Fresh, Pre-Cut Fruits and
Vegetables and Other Minimally Processed Food of Plant Origin. IAEA Report, 2006.
-321p.
2. Pillai S.D., Shayanfar S. Electron Beam Pasteurization and Complementary Food
Processing Technologies. — Woodhead Publishing, 2015. — 324 p.
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GLOBAL EXPERIENCE IN RADIATION APPLICATIONS FOR
EXTENDING THE SHELF LIFE OF FRESH FRUITS AND
VEGETABLES

Gruzdev N.A., Lobanov 1.V.

Axellance Group LLC, 119270, Moscow, Luzhnetskaya Emb., 10a build. 3,
nikolay.gruzdev@axellance.com

Use of ionizing radiation is one of the most promising technologies in
the field of decontamination and shelf life extension of food products,
including the "fresh food" category (fresh vegetables, fruits and other limited
storage products). Due to recent advent of the regulatory framework for
radiation processing of food products in the Russian Federation, this
technology is of particular interest for implementation in the coming years.

In order to identify the most promising areas of application, an analysis
of foreign studies in the field of fresh products shelf life extension was done.
Table 1. Extension of the shelf life of fresh vegetables and greens in different
countries

Broccoli UK, USA

Green beans Egypt

Cabbage Pakistan, USA, Chile

Cauliflower Pakistan

Potato Iran, Italy, USA, Japan

Onions (spring) USA

Onions (bulb) Malaysia

Carrot Egypt, India, Canada, China, Pakistan, Turkey,
USA, Chile

Cucumber Egypt, India, Malaysia, Pakistan

Parsley USA

Raddish UK, USA, Hungary

Rucola Argentina, Brasil

Lettuce Brasil, USA, Chile, Egypt, Portugal

Celery USA, Chile, Egypt

Tomato Hungary, China, Pakistan

Spinach USA, Chile
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PAJIMAIIMOHHO-BUOJIOT'HYECKUE TEXHOJIOT'UH,
PEAJIM30BAHHBIE B IIEHTPE PAJIUAIIMOHHBIX
TEXHOJIOI'UA U®XD PAH

Epuios E.F.,l I'paueBa AJO..? 3aBbs1oB MLA.,> Wmoxuna H.B.
Mag.io 10.C.." IIpoxonenko A.B.,?* ®umunmnosuu B.I1.7

‘orevH Hucmumym gusuueckoti xumuu u 21eKmpoxXumuy
um. A.H. @pymxuna PAH, 119071, Mockea, Jlenunckuii npocn. 31,
xopn. 4, rad05@bk.ru
*OI'BHY Bcepoccutickuii hayuno-uccredosamenbCKuil UHCIMUmym
mexHonoz2uu koncepgupogarus, 142703, Mockosckas obu.,
2. Buonoe, yn. Illlkonvnas 78
*Hayuonansmoni uccredosamensckuii s0epHulil yHusepcumem MUDH,
115409, Kawupckoe wi., 31

[IpoBenen UK paboOT MO MPUMEHEHHIO PaJUAIIMOHHBIX TEXHOJIOTHN B
CeNIbCKOM ~ XO3SICTBE, MUILIEBOM, KOHCEPBHOW M  (apMaleBTHYECKOi
MPOMBIIUICHHOCTH: HpeANoCeBHAS obOpaboTka ceMsH
CENbCKOXO3SMCTBEHHBIX  KyJbTYp A MOBBIICHUS  ypPOKAUHOCTH;
JIE3MHCEKINS 36PHOBBIX KYJIbTYp AJISI YHUUTOXEHUS IapasuTOB, BpEIUTEICH
U WX IJIMYUHOK; 00paboTKa C Menbl0 NPOUICHHS CpPOKa TOJXHOCTH
CBE)KECOOPaHHBIX IUIONOB; 00pabOTKa ISl MPEAOTBPAIICHHS IPOPACTAHUS
KOpHEIUT010B. B Xoze mccnenoBanmii ycTaHOBIICHO, UTO JIETANIBHAS 1032 TIPH
O0JydeHUH DJJIeKTpOHaMH Juisi JApoxoked (Saccharomyces cerevisiae)
cocranseT okouso 7,5 KI'p, st KyIbTyphsl MOJIOYHOKHCIBIX Oaktepuii - MKb
(Lactobacillus acidophilus a-146) okono 7 kI'p. CnopooGpa3yromue
6akrepun (Bacillus subtilis 40) nmonHocThio morubnu yxe npu gose B 3kl p.
Onpenenena paguoyctoiunBoctb Djg, koTOpas mist MKbB cocrasnser 0,8
kI'p, a i apoxoxkeit 1 kI'p. DT0 NO3BOJISET OLEHUBATh UX COAEPIKAHUE NPU
o0urydeHun TIPOJTyKTOB TTUTAHWA, 00CeMEeHEHHBIX JTAaHHBIMHU
MHUKpPOOPTraHM3MaMH. BrimonHeHo CpaBHEHHE pe3yibTaToB
panuoyctoiiunBocTd D1y MHKPOOPTaHU3MOB, MOJTYYEHHBIX NPH O0TydeHUH
Ha YCKOpHTENe 3JIEKTPOHOB, C PE3yJbTaTaMd IMpH OOJy4YeHHUH Ha ramma-
YCTAaHOBKE.  YCTaHOBJIEHO, UYTO  paAuoycTOM4MBOCTL Djy  MHOrux
MHKpPOOPIaHM3MOB ~COCTaBJIIET HECKOJNIbKO KI[p, ¥ T1pu OOJIydeHUH
CpPaBHHUTEIBHO HEOOJIBIINMU J03aMHU  MOXKHO ]106I/ITI)C${ 3HAYUTCIIBHOTO
YMEHBIICHNS! KOHIIEHTPalUd MHUKPOOPTaHM3MOB B mpoaykre. IlomoOGpaHbl
MHTEPBAJIBI 3HAYCHUH 103 Ul MOJy4YeHHs OanaHca MEXIy YHHUYTOKCHHEM
MaTOTeHHOH MHKPO(MIOpHl O HEOOXOAMMBIX 3HAUE€HHH W COXpaHEHHEM
MOTPEOUTENTBCKUX CBOWCTB INMPOAYKTOB. B paboTe mokazaHbl COBpEMEHHbIE
TEHICHIIMA PAa3BUTHS DPAIUAIMOHHBIX TEXHOJOTHH OOpaOOTKH MHIEBOM
IPOAYKIMM C IIOMOIIBIO YCKOpMUTENIEH 3apsiKeHHbIX YacTul, B Poccum.
O6o3HadeHa aKTyaJbHOCTh CO3JaHNS HOPMAaTHBHO-TIPABOBOI JOKyMEHTAIIUH
1 ompedeseH  Kpyr  3ajad Il JIbHEHINUMX  MCCIEeIOBaHUM.
[Ipoananu3upoBaHa  BO3MOXKHOCTh  HCIIOJIB30BAaHHS  CYIIECTBYIOIIUX
paIraliOHHO-yCKOPUTEIBHBIX  KOMIUIGKCOB [UIsi  OOJIydeHHS! MHIIEBBIX
MPOJIYKTOB.
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RADIATION AND BIOLOGICAL TECHNOLOGY, REALIZED
IN THE CENTER OF RADIATION TECHNOLOGIES IPCE

Ershov B.G.,' Gracheva A.Yu.,? Zavyalov M.A. ? llyukhina N.V.,2
Pavlov Yu.S.,' Prokopenko A.V.,*? Filippovich V.P.?
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199071, Moscow, Leninsky pr., 31, rad0O5@bk.ru
2All-Russian Scientific Research Institute of Conservation Technology,
142703, Moscow Region, Vidnoe, st. School, 78,
¥ National Research Nuclear University MEPhI,
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The cycle of works on application of radiation technology in agriculture,
food, canning and the pharmaceutical industry: presowing seed crops to
increase yields; pest control of crops to kill pests, insects and their larvae;
treatment in order to prolong the shelf life of freshly picked fruit; treatment to
prevent the germination of root crops. The studies found that the lethal dose
of irradiation of electrons to the yeast (Saccharomyces cerevisiae) is about
7.5 kGy, the culture of lactic acid bacteria - the LAB (Lactobacillus
acidophilus a-146) of about 7 kGy. Spore-forming bacteria (Bacillus subtilis
40) is completely lost already at a dose of 3 kGr. Determined radioresistance
the D10, for which the LAB is 0.8 kGy, and for yeast 1 kGy. This allows you
to evaluate the content of the irradiation of foods contamination by these
microorganisms.  The  comparison  results  radioresistance D10
microorganisms obtained by irradiating an electron accelerator, with the
results under irradiation with gamma-installation. It is found that many
microorganisms D10 radioresistance of several kGy, and the irradiation of
relatively small doses can achieve significant reduction in the concentration
of microorganisms in the product. Selected dose ranges of values for the
balance between the destruction of pathogenic microflora to the required
values and the preservation of consumer properties of products. The paper
shows the modern trends in the development of radiation technologies of
processing of food products using particle accelerators in Russia. Denotes the
relevance of the regulatory and legal documentation, and defined terms of
reference for further research. The possibility of using existing radiation
accelerators to irradiate foods.
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PAJIMAIMOHHASA CTEPUIN3AIIAA TPOAYKIIUU
KUBOTHOI'O MPOUCXOXKIAEHUA

HcamoB H.H., Ko3bmun I'.B., I'ybapesa O.C., Pscnas E.W.,
Anemkuna E.H.

@I'BHY «Bcepoccuiickuti Hay4HO-UCCAe008aAMeNbCKUtl UHCIUIMYM
paouonocuu u azposxonocuuy, 249032, Kanysxcckas oonacme, . OOHUHCK,
Kuescroe wocce, 109 ku, nizomis@yandex.ru

VYBenndyeHWe TPOW3BOJACTBA  arPONPOMBINUICHHOH TNPOAYKIUH |
yIIydllleHHe ee KadecTBa SBIAIOTCA OJHOM M3 BakHeHmux 3ajgad
obecrieueHnsT MPOJIOBOIBCTBEHHOHN Oe3zomacHocTH Poccmiickoit dexepannmy,
pelieHue  KOTOpOW  HEBO3MOXKHO ~ 0e3  BHEIpEHHS  TEXHOJIOTHH,
00eCTIeYNBAOIINX POCT MPOU3BOICTBA MPOAYKINH, CHIDKEHHUE ITOTEPh MIPH ee
XpaHeHHH u mepepaboTrke. K uHCIy NEpCEeKTUBHBIX M 3KOJIOTHYECKU
0e30MacHBIX TEXHOJIOTHIA MOXXHO OTHECTH paaualoHHble TexHomoruu (PT).

D®AO OOH, BO3 u MAI'ATD mnoaroroBlIeHbl MHOI'OYMCIIEHHEIC
perimaMeHTHpYyIone JOKyMeHTHL. s PT mumeBbIX mpoIyKTOB pa3pemeHo
NPUMEHATh YCTAHOBKH, CO CIEAYIOUIMMH BHAAMH HOHH3UPYIOIIETO
W3TY4EHHUS: JIEKTPOHHOE H3IydyeHHe c »Heprueil He Oosee 10 M»aB; v-
U3IyYEHUE PaguoU30TONa Co (Ty, = 5,27 toma, E = 1,25 M»aB); v-
W3Iy4YEHUE paJuoU30TOIa B7cs (Ty, = 30,17 roma, E = 0,66 M>3B);
TOPMO3HOE M3JTy4eHHE, TeHEpUPYEeMOoe YCKOPHUTEIISIME € dHeprueil He 6ojee 5
M>sB.

IIpeumyuiectBa HCIIOJIb30BAHUS PT TS COXPaHEHUS 51
KOHCEPBHPOBAHUS MsCa U MICOIPOTYKTOB CIICIYIOIINE.

IMpn oGmyuyennn wmsicomnpoaykToB B nozax ot 0,1 mo 1 kI['p Ha 90%
CHWXKAeTCs MHUKpPOOHOe 4YHCIOo BO30yquTeNeil KHUIIeYHbIX HHQEKINH,
obycnoBnennbix Salmonella; E. coli O157:H7; Clostridium perfringens;
Staphylococcus aureus; Listeria monocytogenes; Campylobacter jejuni; a
tatoke Toxoplasma gondi - Bo3OyauTens mapa3uTapHOrTo 3aboseBaHHs
YeJIOBeKa M JKMBOTHBIX; IOJTHAs MHAKTHUBAIMS MATOT€HHOW MMKPO(IOPHI
MPOUCXOIUT 1pH 03¢ 7 KI'p.

Pagnanmonnas o6paboTka TPUXWHEIUIE3HBIX CBHHBIX TyIn no3oi 0,3
K['p WHAKTHBHpYET JMYUHKH TPUXUHEIUL. B 1iemom, 0OJbIIOe KOJIHYECTBO
Mapa3uTHYECKUX TPOCTEHIINX W TE€IbMHHTOB MOXET OBITh YOWTO J03aMHU
MmeHee | k['p O6e3 n3MeHeHHs BKyca MTHUIIH.

B 3aBucumocty ot 10381 (1.5-4.0 k['p) 00mydeHUs yBETHMIUBAIOTCS OT 2
JI0 5 pa3 cpOKU XpaHEHHUs IPOAYKTOB 3a CUET MOAABIECHUS PA3IMYHbIX TPy
MHKPOOPTaHU3MOB BBI3BIBAIOIINX IMOPYY MsACAa W BIISIIOIMX HAa IHIIEBYIO
6€301acHOCTb MSCOIIPOJTYKTOB.

Jns  oOpaboTKM MPOJAYKTa MOXKHO HCIOJBh30BaTh COBPEMEHHBIC
YIaKOBOYHBIC MaTepHasbl (IIOJIMMEPBI), YCTOWYHMBEIE K BO3ICHCTBHIO
MOHU3UPYIOIIETo M3IydeHus B 1o03ax 10 10 x['p.
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RADIATION STERILIZATION OF PRODUCTS OF ANIMAL
ORIGIN

Isamov N.N., Kozmin G.V., Gubareva O.S., Ryashaya E.I.,
Aleshkina E.N.

Russian Institute of Radiology and Agroecology
249032, Kaluga region, Obninsk, Kievskoye sh., 109 km,
nizomis@yandex.ru

Increased production of agricultural products and the improvement of its
quality is one of the most important tasks in ensuring the food security of the
Russian Federation, the solution of which is impossible without the
implementation of technologies for production growth, reduction of losses
during storage and processing. Among the promising and environmentally
friendly technologies radiation technologies (RT)can also be considered.

UN FAO, WHO and IAEA produced numerous regulatory documents.
For RT in food production it is allowed to use installatiosn, with the
following types of ionizing radiation: electron radiation with an energy of
less than 10 MeV; y-radiation of ®°Co (T3, = 5.27 years, E = 1.25 MeV); y-
radiation of **¥'Cs (7y, = 30.17 years, E = 0.66 MeV); braking radiation
generated by accelerators with energies up to 5 MeV.

The advantages of the use of RT for the conservation and preservation
of meat and meat products are as follows.

Irradiation of meat products at doses of 0.1 to 1 kGy for 90% decreases
the number of microbial pathogens of intestinal infections caused by
Salmonella; E. coli O157:H7; Clostridium perfringens; Staphylococcus
aureus; Listeria monocytogenes; Campylobacter jejuni; and Toxoplasma
gondi — parasitic pathogen of human and animal diseases; complete
inactivation of pathogenic microorganisms occurs at a dose of 7 kGy.

Radiation treatment trichinellosis porcine carcasses with a dose of 0.3
kGy inactivates trichina larvae. In general, a large number of parasitic
protozoa and helminths can be killed by doses of less than 1 kGy without
changing the taste of food.

Depending on irradiation dose (1.5-4.0 kGy) product shelf life can
increase from 2 to 5 times by inhibition of different groups of spoilage
organisms affecting food safety of meat and meat products.

For product treatment it is possible to use modern packaging materials
(polymers) that are resistant to ionizing radiation at doses up to 10 kGy.
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PAJIMAIMOHHASA OBPABOTKA MHOI'OKOMITIOHEHTHBIX
NUINEBBIX MTPOAYKTOB (PBIBHBIX IPECEPBOB) HA
SJEKTPOHHOM YCKOPHUTEJIE
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um. K.O. Huonxosckozo»

SOIBYH «Hucmumym sdeproii usuxu umenu I' M. Byoxepa CO PAH»

B pammanioHHBIX TEXHOJOTHAX, HANpaBICHHBIX Ha obOecredeHue
MHUKpPOOHOJIOTHYECKOH 0€30MacHOCTH M yBEIWYEHHE CPOKOB XpaHEHUs
CEIIbCKOXO3SICTBEHHOTO CBIPbS WM NHIIEBOW NPOAYKIMH, HCIIOJIB3YIOTCS
YCTaHOBKH, C HECKOJBKMMH BHJIAMH HOHHM3HPYIOUIETO  M3IyYCHHUS:
AIIEKTPOHHOTO - ¢ 3Hepruel He Oonee 10 MaB, y-u3nyueHus paanousoromna
®Co (E = 1,25 MaB), Y-H3ITy4eHHs PaTuoOu30TOma BCs (E = 0,66 MaB) u
TOPMO3HOTO W3JIy4CHUS, TEHEPHUPYEMOTO YCKOPUTEIAMH JJIEKTPOHOB C
sHeprueil kBautoB He Oojiee 5 MaB. B Harell cTpaHe akTHBHO pa3BHBACTCS
MPOM3BOJICTBO  NPOMBINUICHHBIX ~ 3JEKTPOHHBIX  yckopureneit  (QY),
00eCTeynBaroIUX BHICOKYI0 MOITHOCTh O3Bl M PAaBHOMEPHOCTh OOIydeHUs
(mo 5 cm). Anst 3TUX yCTAaHOBOK HEOOXOIMM IOUCK PEXHUMOB paJdalliOHHOM
obpabotkn (PO) paszmuuyeeix BuoB mnpoxykmuu. OcoOblii  mHTEpec
npezacTtaBisieT PO MHOTOKOMITOHEHTHBIX MPOAYKTOB CO CIOKHBIM (DHU3HKO-
XMUMHUYECKMM M MHKPOOHOJIOTMYECKMM COCTaBOM (HAmpuMmep, pPBIOHBIX
npecepBoB). IloaToMy OBITH  BBINOJIHEHBl HCCJIEJOBAHUS  Hamboiee
3G QEKTUBHBIX PEKUMOB 3JIEKTPOHHOTO OOJyYeHMs TaKOW NPOIYKIHH,
obecreunBaromux TpeOOBaHUS MHUKPOOHMOIOTHYECKOW O€30MacHOCTH U
KayecTBa, a TaK K€ MOJOXXUTEIbHO BIMIIONIMX HAa H3MEHEHHE CpPOKOB
XpaHEHHs.

IMokazano, 49to 3ddexTnBHOCTE PO pHIOHBIX mpecepBoB Ha JY
MaKCUMaJbHa IpH 103ax oT 3 1o 6 kI'p, ¢ MomHocThIO 1036 OT 80 70 250
I'p/c . Ilpu sToM anTHOAaKTEpHANBHBIH 3(PQPEKT coXpaHseTcs B TedeHHe 3
MeCsIeB. YBEIMYEHHE MOIIMHOCTH O3B HE3HAYWUTENBHO  CHI)KAeT
s¢dextuBHocts PO. Hapymenuii opraHonentudeckux U (usnko-
XUMHYECKHX CBOICTB IPOJyKTa HE oTMedaeTca. Uepe3 6 MecsIeB XpaHSHUS
NOTPEOUTENbCKUE  KadecTBa  OOJMYYEHHOM IPOXYKIHMH  COXPAHSIOTCS.
OO0HapyXUBAIOTCS APO}NOKH, KOITMIECTBO KOTOPHIX MTPEBHIIAET HOPMAaTHBHOE
3HaYCHHE, HO YPOBEHb MX MeTa0oJM3Ma CYIIECTBEHHO CHIKEH M IMOPYH
MPOAYKTa OHH HE BBI3BIBAIOT.

Pabora BhInoTHEHA TP HrHAHCOBO# moaaepxkke PODU, npoekt 14-44-03095
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RADIATION TREATMENT OF MULTICOMPONENT FOOD
PRODUCTS (FISH PRESERVES) ON THE ELECTRON
ACCELERATOR

Kobyalko V.O.,! Koz'min G.V.,! Lykov I.N.,? Saruhanov V.Ya.,!
Polyakova I.V.,! Frolova N.A.,! Bryazgin A.A2

'Russian Institute of Radiology and Agroecology
249032, Kaluga region, Obninsk, Kievskoye sh., 109 km,
kobyalko@yandex.ru
*Tsiolkovsky State University, Kaluga
*Budker Institute of Nuclear Physics of Siberian Branch of RAS, Novosibirsk

The radiation technologies to ensure microbiological safety and increase
the shelf life of agricultural raw materials and food products, used
installation, with several types of ionizing radiation: electron - with energies
up to 10 MeV, y-radiation *°Co radioisotope (E = 1.25 MeV) , y-radiation
radionuclide **’Cs (E = 0.66 MeV) and braking radiation generated by
electron accelerators with photon energies up to 5 MeV. Our country is
actively developing the production of industrial electron accelerators,
ensuring a high dose rate and uniformity of radiation (up to 5 cm). These
plants need to search for radiation processing modes of the various types of
products. Of particular interest is radiation treatment of multicomponent
products with complex physical, chemical and microbiological composition
(eg, fish preserves). Therefore, studies have been carried out the most
effective modes of electron irradiation of such products, to ensure the
requirements of the microbiological safety and quality, as well as positively
affect the change in terms of storage.

It is shown that the effectiveness of radiation treatment of fish preserves
on electron accelerator maximal at doses from 3 to 6 kGy, with a dose rate of
80 to 250 Gy/s. Thus the antibacterial effect persists for 3 months. Increasing
the dose significantly reduces the efficiency of radiation treatment. Violations
of the sensor and physico-chemical properties of the product is not marked.
After 6 months of storage consumer quality of irradiated products continue. It
is found yeast, the number of which exceeds the standard value, but the level
of their metabolism are significantly reduced and damage products don’t
occurs.

This work was supported by RFBR, project 14-44-03095
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HEPCHHEKTUBBI IPUMEHEHWA NOHU3UPYIOIIHUX
W3JYUEHUM U IPYTUX ®U3NYECKUX ®PAKTOPOB B
AT'POBUOTEXHOJIOTI'UAX

Ko3bmun I'.B., Canxaposa H.HU., [1assos A.H., Tuxonos B.H.,
IIponuna 0.3.

@I'BHY «Bcepoccuiickuti Hay4HO-UCCAe008AMeNbCKUl UHCIIUMYM
paouonocuu u azposxonocuuy, 249032, Kanyaxcckas 00a., 2. O6HUHCK,
Kuesckoe wocce, 109 km, kozmin@obninsk.ru

[lpencraBneH MIMPOKHH CHEKTP MNPHKIATHBIX 3a71ad B 00JacTH
CEeNIbCKOTO  XO3SIMCTBA, KOTOPBIE MOTYT OBITh YCIEIIHO pEIIeHBl C
ucronb3oBaHueM (akropoB ¢Qusmueckoi mpupoasl. B ocHoBe m000#
pagualioHHOW  OMOTEXHOJIOTHMH  JIeKaT  3aKOHOMEPHOCTH  JEHCTBHUS
MOHM3HUPYIOINX ¥ HEHOHU3UPYIONNX H3IyIeHUH Ha CEMEHa, BETeTHPYIOIHE
pacTeHus. M >KUBOTHBIX (KOMIIETCHIIMH CTHMYJISIIIMK M TOAABICHHUS POCTa U
Pa3BUTHSL), a TAK)KE MAPA3UTOB U BPEIHBIX MUKPOOPTaHU3MOB (KOMITETEHIINN
JE3WHCEKIMH W CTEPWIN3AIMU  CEINbCKOXO3IHCTBEHHOM W  INHUINEBOM
npoaykiuu). Jng pemeHuss 3Tod  npoOJEeMBl aKTHBHO  BHEAPSIOTCS
TEXHOJIOTHM C HCIHOJb30BaHHEM TaMMa-U3Iy4eHHUs, DJIEKTPOHHOIO U
TOPMO3HOTO PEHTICHOBCKOTO H3JIyYeHMs, a TaKKe Takux (Quandeckux
(akTOpoB Kak yJibTpadHONET, Jla3epHOe M IJIEKTPOMArHUTHOE W3JIyuYeHHE,
JNIEKTPUYECKHE W MarHuUTHBIE TIOJSI M HHU3KOTEMIIepaTypHas IIIa3ma.
IToxazaHo, 94TO Ka)kaasi U3 TEXHOJIOTHH 3aHNMAET ONpeesIeHHY0 Humy. Tak,
HalpuMmep, paJualioOHHasl CTePWIM3ALUs M JE3MHCEKIUS  OOJBIINX
MPOMBIIICHHBIX 00beMOB CeNTbCKOXO035IMCTBEHHOM TIPOTYKIIH
nenecooOpa3Ha Ha 6a3e KpyMHBIX PagUaIllMOHHBIX [EHTPOB, UCTIOIB3YIOIINX
YCKOPHUTENH JeKTpoHOB. HenenecooOpa3Ho Ha 6a3e 3TUX IIEHTPOB 00Iy4aTh
3epHO, MYKY M XJIEOOTIPOAYKTHI, TIPOU3BOJUMBIX MalbIMH TPEIIPHATHSIMU.
Ora 3amaya MOXeT OBbITh pelleHa C TNPUMEHEHHEM MOOMIBHBIX WIN
CTallMOHAPHBIX MasiorabapuTHBIX ycTaHOBOK YD min CBY-u3my4eHus.

OmHMM W3 TPHOPUTETHBIX HANpaBIEHUH SBIAETCS W3yYCHHE W
MpaKTHYECKOe OCBOEHHE HEHOHU3UPYIOLINX JMana3oHoB
3JIEKTPOMAarHUTHOTO M3iydeHus. [IpencrasieHsl pa3padoTku Ha ocHOBE YO,
CBUY, na3epHOro u3iayyeHuil U mi1a3MOTPOHOB, BbloJHEHHBIe BO BHUMPAD
U IPYTHX OTEYECTBEHHBIX U 3apyOeKHBIX HAYYHBIX IIEHTpax. PaspaboTaHHBII
Bo BHUMPAD psg o0aydaTeNbHBIX YCTAaHOBOK IOJTyYHJI MOJIOXHUTEIBHYIO
SKCHEPTHYIO OlEeHKYy Ha Poccuiickoil arponpoMBIIUIEHHOW BBICTaBKE
«3omoTtasi oceHb», MOCKOBCKOM MEXIyHapOJHOM CajlOHE HHHOBAIMH U
nHBecTHLMH, MexayHapoanoM gopyme «Kpeim HI-TECH-2014». Menaneit
u jaumioMoB ypocroeHsl: CBY ycraHoBKa Juisd pa3MsArdeHUs] MHIIEBBIX
MPOJYKTOB, YCTAHOBKA JUIS IIPE/INIOCEBHOM 00pabOTKN CeMSH, YCTaHOBKHU /IS
o0paboTrkn  ynbTpaduoneroM  KapTodenas M OBOLIHBIX  KYJbTYp,
MHUKpPOBOJTHOBAsI YCTaHOBKA U1 0OpabOTKH M CYIIKH CBITyYHUX MPOIYKTOB,
CBY  ycraHoBka  Jyisl  YHMYTOXKCHHS  JKYKOB  TOUYMJIBIIMKOB U
MIPOTHBOTPHOKOBON 00PaOOTKN KOHCTPYKITHH.
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PROSPECTS OF APPLICATION OF IONIZING RADIATION AND
OTHER PHYSICAL FACTORS IN AGRICULTURAL
BIOTECHNOLOGY

Kozmin G.V., Sanzharova N.I., Pavlov A.N., Tikhonov V.N.,
Pronina O.E.

Russian Research Institute of Radiology and Agroecology,
249032, Kaluga region, Obninsk, Kievskoye sh., 109 km
kozmin@obninsk.ru

A wide spectrum of application tasks in agricultural sphere can be
solved by means of factors of physical nature. The basis of any radiation
biotechnology is the mechanism of influence of ionizing and non-ionizing
radiation on seeds, vegetative agricultural plants and animals (competences
of growth stimulation and inhibition), as well as on pests and harmful
microorganisms (competences of disinfestation and sterilization of
agricultural and food products). Technologies with use of gamma-radiation,
electron and continuous X-ray radiation, and also such physical factors as
ultraviolet, laser and electromagnetic emission, electric and magnetic fields
and low-temperature plasma are actively implemented in order to solve this
problem. Each technology has its own place. For example, radiation
sterilization and disinfestation of industrial amounts of agricultural products
is reasonable under the aegis of large radiation centers using electron
accelerators. It is not reasonable to irradiate grain, flour and cereal products
produced by small enterprises. This task can be solved by means of mobile or
stationary package units of ultra-violet or microwave emission.

One of the priority area is investigation and applicatory assimilation of
non-ionizing spectra of electromagnetic radiation. This report presents the
developments based on UV, microwave, laser emissions and plasmatrons,
made in RIRAE and other Russian and foreign research centers. The specific
line of irradiation facilities received a positive expert review on Russian
agroindustrial exhibition “Golden Autumn”, Moscow international salon of
innovations and investments, International Forum «Crimea Hi-Tech — 2014».
Medals and diplomas were given for VHF facility for softening of foodstuff,
facility for presowing treatment of seeds, facility for ultraviolet treatment of
potatoes and vegetables, microwave facility for treatment and drying of bulk
stock, VHF facility for elimination of wood fretters and fungicidal treatment
of constructions.
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BJUSHUE WOHU3UPYIOIIUX U3JTYUEHUIN HA
JKU3HECIIOCOBHOCTh HACEKOMBIX-BPEJIUTEJIEN 3EPHA U
3EPHOIIPOAYKTOB

Jloii H.H., I'ynuna C.H., llaruna H.A., Muponosa M.II.

@I'BHY «Bcepoccuiickuti Hay4HO-UCCAe008aAMeNbCKUtl UHCIUIMYM
paouonocuu u azposxonocuuy, 249032, Kanysxcckas oonacme, . OOHUHCK,
Kuescroe wocce, 109 xu, loy.nad@yandex.ru

ITo maraEIM D AO, eXeroJHO HACEKOMBIE BPEIUTEIH 3aIlacOB MOEAAI0T
1o 15% 3epHa, MPOM3BOAMMOTO B MHpPE, @ B OTACNBHBIX Pa3BHBAIOIIUXCS
crpaHax, 30% u naxe 50%. ExxeroqHo TepsieTcsi oT BpeaMTeNeld XJIEOHBIX
3aracoB NpU XpaHEHHU JECATKH MIH. TOHH 3epHa. [Ipu mmpoko pasBuTOn
MHPOBOW TOPrOBJIE 3€pHOM, MYKOW M APYIMMH IpOJyKTaMH amOapHbIe
BPEIMTENN PacIpOCTPAHIINCH MO BCeMy 3eMHOMY miapy. OHHU BBI3BIBAIOT
OoJibIIME MOTEPH 3€pPHA M IIOPYY €ro, CHIKAIOT XJIeOONeKapHble KayecTBa
MYKH M KOPMOBYIO IIEHHOCTb 3epHO(pYpaxa, KOMOUKOPMOB.

Ilenpto paboOTHl  SIBISUIOCH HM3YYCHHWE BIMSHUS HOHU3UPYIOUIUX
M3JTy4CHNH Ha JKU3HECTIOCOOHOCTh HACEKOMBIX-BpEANTENCH At pa3paboTKH
pagMalMOHHBIX ~ TEXHOJNOTMH IO  00e33apaXHWBaHWIO  3€pHA U
3epPHONPOAYKTOB.

B mabopaTopHBIX OIBITAX YCTAHOBJIEHO, YTO OOJy4eHHE Majoro
xpymraka (Tribolhim confusum Duv.) B craanu JUYHHOK U B3POCIBIX KYKOB
B uHTepBane 103 700-1000 I'p npuBOIUT K MOIHOM rHOenu BpeIuTess Yepes
15 cyrok mocne obaydeHus npu MouHocTH 103kl 500 I'p/gac u uepes 30
CYTOK - Tipu MoIiHOCTH 120 I'p/yac HE3aBUCHMO OT CTaJUH PA3BHUTHSL.

O6nyuenne ambapHoro monronocuka (Calandra granaria L) mosamu
200-500 T'p (mommHuocth 1036l 100 I'p/yac) CHU3MIO KOJMYECTBO YKHUBBIX
ocobeit uepe3 15 cyt mocie obmyuenust Ha 94.7-100% mpu nozax 200-400 I'p
nu Ha 100% - mpum noze 500 I'p. Yepez 30 cyr mocie oOirydeHus
a¢pdexTuBHOCTH 00sTyyeHns: cocraBmia 100% mpu Bcex mo3ax, KpoMe J103bI
200 I'p, rme oHa ObiTa Ha ypoBHEe 96.7%. YBemuueHHe AWana3oHa J03 0
600-900 T'p (mommuocts mo3bl 100 I'p/dac) BBI3BaNO MONHYIO THOETH
JIOJITOHOCHKOB Y)Ke uepe3 15 cyT mocie oOiydeHust Ipu BcexX 103aX, Kpome
no3et 700 I'p, rae camxenne coctaBuiio 66.7% u Tosbko depe3 30 cyT mocie
00JTy4eHHS HAJIMU U] JKUBBIX J)KYKOB HE BBISIBIICHO.

IIpu sToM oOmydeHWe 3epHa W 3EPHONPOIYKTOB CYIIECTBEHHO HE
BJIMSIET HA UX XUMHUYECKHUIl COCTAB.

Takum oOpa3oM, TmMoOKa3aHo, 4YTO dS(PPEKTUBHOCTH pPaTUAIUOHHOMN
JIE3MHCEKIINU 3€PHA M 3epPHOIIPOAYKTOB 3aBUCUT KaK OT 03Bl 00IydeHUs, TaK
M OT MOIIHOCTH JO3bI: MOJHAs THOeNIb HaCEeKOMBIX-BPEAMTENEeH HacTynaer
npu po3e Beie 200 I'p (mpu momHocTH 10361 500 I'p/a) m BeIIE 600 I'p
(mpu MommHOCTH 10361 100 I'p/a).
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EFFECT OF IONIZING RADIATION ON VIABILITY OF PESTS OF
GRAIN AND GRAIN PRODUCTS

Loy N.N., Gulina S.N., Schagina N.I., Mironova M.P.

Russian Research Institute of Radiology and Agroecology,
249032, Kaluga region, Obninsk, Kievskoye sh., 109 km
loy.nad@yandex.ru

According to FAO, insects pests annually stocks to eat 15% of grain
produced in the world, and in some developing countries, 30% or even 50%.
Lost annually from pests of grain stocks in possession of tens of millions tons
of grain. When well-developed global trade in grain, flour and other products
ambarnye pests spread around the globe. They cause great losses of grain and
spoiling it, reduce the baking quality of flour and fodder value zernofuraza,
mixed fodders.

The aim of the research was to study the influence of ionizing radiation
on viability of pests to develop radiological decontamination technologies of
grain and grain products.

In laboratory experiments found that irradiation of small hruSaka
(Tribolhim confusum Duv.) in the larvae and adult beetles in the range of
doses of 700-1000 Gy leads to a complete loss of the pest through 15 days
after irradiation with dose 500 Gy/h and after 30 days if power 120 Gy/h
regardless of the stage of development.

Irradiation granary Weevil (Calandra granaria L) doses of 200-500 Gy
(dose 100 Gy/h) reduced the number of living specimens of over 15 days
after irradiation on 94.7 -100% at doses of 200-400 Gy and 100% at a dose of
500 Gy. Through 30 days after irradiation irradiation efficiency was 100% at
all doses except dose 200 Gy, where it was at the level of 96.7%. Increase the
range of doses up to 600-900 Gy (dose 100 Gy/h) caused complete loss of
weevils already through 15 days after irradiation at all doses except doses
700 Gy, where the decline was 66.7% and only 30 days after exposure to the
availability of live beetles is not revealed.

While grain and grain products irradiation does not significantly affect
their chemical composition.

Thus, it is shown that the radiation efficiency of grain and
disinsectization grains depends both on the radiation dose and dose rate: total
loss of pest insects occurs at a dose above 200 Gy (with dose 500 Gy/h) and
above 600 Gy (with dose 100 Gy/h).
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PAJJMAIITMOHHBIE TEXHOJIOI'UU B ATPOKOMIUVIEKCE "
HUIIEBON MPOMBIIIJIEHHOCTH
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OcHoBy pamnammoHHbIX TexHonoruit (PT) cocraBmser oOpabotka
MOHW3UPYIOMIMM H3IYYCHHEM C IIeTBbI0 yIYUIISHHs I TPUAaHUS HOBBIX
CBOMCTB MPOIYKIMH. PaccMOTpEeHbl OCHOBHBIE HAMPaBICHUS UCIIOJIb30BAHUS
PT B arpoOKOMIUIEKCE B JIOTHUCTHUKE LICTIOYKHU CO3JaHus
CEeJbCKOXO3SUCTBEHHOW TPOAYKIMH IO CXEME «OT MOJIA J0 Tapeilku» Io
CJIEIYIOIINM HAIPABIICHUSIM:

- HampaBJIeHHs, BO3MOXXHOCTH U CEJCKTHUBHOCTh MPEINOCEBHON
00pabOTKH CEMSH C ICNBI0 YIYUIICHHS BCXOXKECTH, YCTOWYMBOCTH K
HETaTHBHBIM (h)aKTOpaM IpOpacTaHUs, B TOM YHCIIE COXPAHHOCTH CEMSH TIPU
XpaHCHHUH B TIPEAIIOCEBHON MEPHO]T;

- (urocanuTrapHas o0pabOTKa CETBCKOXO3SIICTBEHHOH NPONYKIUU H
CBIPBSI, TMIOCTAaBISIEMBIX TIO0 uWMHOOpTy B Poccuio, wimH, HA000pOT,
SKCIOPTHPYEMBIX 13 Poccm B COOTBETCTBHH CO CTaHOAPTAMH U
pexoMeHAanusaMu MeXIyHapOIHOW KOHBCHIIMH 110 KApaHTHHY M 3alluTe
pacTeHMi;

- KOHCEPBUPOBAHNE NOHU3UPYIOUTUM U3TYYSHHEM MUIIEBON MPOAYKINN
arpoKoOMIUIEKCa, B T.4. paducudayus — OOpabOTKa MHIIEBBIX MPOTYyKTOB
mo3amu  3-5 xI'p, mo3Bomsromas OCBOOOJUTH NHIEBOW MPOIYKT OT
HEKOTOPBIX HECMOPOOOPA3YIOIMIUX MATOTEHHBIX MUKPOOPTAHU3MOB, a TaKXKe
YHUYTOXKHUTE MMApa3suToB; padypusayus — o0pabOTKa MHIIEBBIX MPOIYKTOB
mo3amu  mopsnka 5-8 k['p, oOecrmeumBaromas CHHKEHHE MHKPOOHON
00CEMEHEHHOCTH TIPOAYKTa [0 YPOBHS, TIPEAOTBPAIIAIONICTO IOPTY
MPOAYKTa W TIO3BOJISIONIETO YAJIHMHHUTH CPOK €r0 XpaHEHHs 0e3 MPH3HAKOB
nopuu; padannepmusayus — o00pabOTKa THINEBBIX TNPOIYKTOB J03aMHU
nopsiaka 10-15 xI'p, obecreynBaronias CHI>KEHUE MUKPOOHOT0 00CEMEHEHHUS
JI0 YpOBHS TIOJHOW HEOOHAPY)KMBAEMOCTH WJIM BBISIBICHUS HEOOIBIINX
KOJIMYECTB MUKPOOPTaHU3MOB, HE BIUSIONIUX HA YCTOWYMBOCTH MPOJYKTA B
XpaHCHHU;

- 00paboTKa OTXOMOB CEITHCKOXO3SHCTBEHHOTO IPOM3BOJACTBA IS
CHW)KCHHS JIOJM HemepepadaThIiBAeMOTO CBHIPhsl (JIMTHUHA) C MOCIEAYomeh
nepepaboTKOH B MOJIE3HBIE MPOIYKTHL.

Jumepamypa
1. MexnayHaponuslii crangapt mo ¢urtocaHuTapHeiM Mepam Ne 18 (2003).
PyKOBOJCTBO 10 UCTIOIB30BaHHIO OOIyUSHHUS B KauecTBe (PUTOCAHUTAPHOIT MEpBHI.
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The basis of radiation technologies (RT) is use of processing by an
ionizing radiation with the purpose of improvement or giving of new
properties of production. The basic directions of use RT in agricomplex in
logistics of processing’s chain of agricultural production under the scheme
«from a field up to a plate» in following directions are considered:

- Directions, opportunities and selectivity of presowing processing of
seeds with the purpose of improvement of germinability, stability to negative
factors of germination, including safety of seeds at storage during the
presowing period;

- Fytosanitary processing of agricultural production and the raw
material delivered on import to Russia, or, on the contrary, exported from
Russia in conformity with standards and recommendations of the
International Plant Protection Convention;

- Conservation by an ionizing radiation of food agricomplexe’s
production, including Radisidation - processing of foodstuff y-radiation in
doses 3-5 kGy, allowing to exempt foodstuff from some asporous pathogenic
microorganisms, and also to destroy parasites; Radurization - radiation of
foodstuff doses about 5 - 8 kGy, the providing decrease in microbic
obsemenennost of the product to the level preventing damage of product and
allowing to extend the term of its storage without damage signs;
Radappertization - processing of foodstuff doses about 10-15 kGy, providing
decrease in microbic planting to the level of full not detectability or
identification of small amounts of the microorganisms which are not
influencing stability of product in storage. ;

- Irradiation of agriculture’s wastes for decrease in a share of not processed
raw material (lignine) with the subsequent processing in useful products.

References
1. The international standard on fytosanitory measures ISPM Ne 18 Guidelines for the
use of irradiation as a phytosanitary measure (2003)
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IEHTP PAJJMAITMOHHBIX TEXHOJIOT A DX PAH:
BO3MOKHOCTU U NEPCIIEKTUBBI

IHagJoB 10.C., Epmios B.I'., Kazsikun A.A., lllunkapes B.M.

OI'FYVH Hucmumym ¢husuueckoii Xumuu u 371eKmpoxXumuu
um. A.H. @pymxuna PAH, 119071, Mockea, Jlenunckuii npocn. 31,
xopn. 4, rad05@bk.ru

Ha paguanuoHHO-TEXHOJIOTMYECKUX YCTAHOBKAX C YCKOPHUTEISIMU
VY3JIB-10-20-C-70-2 u YDJIB-10-10-T-1 ¢ mepectpoiikoit »Heprun 6+10
M5B, momHoctu B myuke 1020 kBT nmpoBoauTcs MUpoKuil CieKTp Hay4HO-
UCCIIEZIOBATENbCKUX W MPUKIAAHBIX paboT Mo pa3paboTKe 3IIEKTPOHHO-
JY4eBBIX IPOMBIIUICHHBIX TeXHoJoruid. Ocoboe BHUMaHUE yHeyseTcs
KOMMepIHaTH3aIIN pe3ysIbTaToB paIranoHHO-TEXHOJIOTHIECKIX
WCCIIEIOBAaHUM B pa3nuyHbIX oOnacTsx 3HaHuid. CO3MaHHBIM KOMILIEKC
paaualiOHHO-TEXHOJIOTHYECKUX ~ yCTAHOBOK  OKaspiBaeT  yciyru 40
npeanpusaTuaM  PoccuM 1O HCHOJIB30BaHUIO  AJIEKTPOHHO-JIYUEBBIX
TEXHOJIOTHH, CBS3aHHBIX C IPHUMEHEHHEM COBPEMEHHOW pPaIHallMOHHON
6a3pl. Pa3zpaboTaHbl COBpEeMEHHBIE METOJbl JUATHOCTUKU HOHU3UPYIOLIMX
W3JTy4CHNH, W3MEPEHHsl SHEPrHH, TOKa, IUIOTHOCTH MOTOKAa W (QIIIoeHca
AIIEKTPOHOB, KOJIMYECTBEHHOTO KOHTPOJIS 103 O0JIy4EHUS.

B mpomecce 00mydeHHs NMPOAYKIMH OCYLIECTBIISICTCS HETPEPHIBHBIA
KOMITBIOTEPHBIH ~ KOHTPOJIb ~ BAJMIUPOBAHHBIX  PEXKHUMOB  PabOTHI
paaualioHHO-TEXHOJIOTHYECKUX ~ YCTAHOBOK (SHEprusi H TOK ITydKa,
JUIMTENIFHOCTh MMITYJIBCA, YaCTOTHI IIOCBIJIOK, YaCTOTa M LIMPUHA Pa3BEPTKU
My4Ka, pAaBHOMEPHOCTH ITy4Ka IO IIUPUHE Pa3BEPTKH, CKOPOCTh KOHBelepa).
[Tornomennas n03a B MPOIYKIMH H3MEPSAETCS C IOMOIIBIO IICHOYHBIX
JIETEKTOPOB 110 BCEMY 00beMy NMPOAYKIHHU (yNaKoBKa, KOHTEHHep, KOpoOKa,
PYJIOH) Ui KOHKPETHOTO pekuMa paboThl YCTAaHOBKH. {1 paBHOMEpPHOTO
o0JrydeHus IPOAYKIMK Ha KOHBeiepe pa3paboTaHa KOMIBIOTEPU3NPOBaHHAS
pa3BepTKa IydKa C M0J0COoi CKaHUPOBaHMS ITydka 70 cM Ha PacCTOSIHUH 5 ¢M
oT (uaHIa BBITYCKHOTO OKHA IPH HEPaBHOMEPHOCTH IUIOTHOCTH TOKa IIO
JUIMHE Pa3BepTKH He Oosiee 7% M C 4acTOTON CIIEIOBAaHHMSA CKaHMPYIOIINX
UMITynbcoB 1+6 '

Yckopurenu meHTpa UMEIOT CPEIHIOI HapaDOTKy Ha oTka3 550 dacoB
pu K03 (HUITHEHTe TEXHUYECKOT0 Mcoyib3oBanus 6oiee 0,94. dakTiaeckas
JIOJITOBEYHOCTh MAarHETPOHOB, TUPATPOHOB, KATOAHBIX Y3JI0B NPUMEHSIEMBIX
Ha paJualMoOHHO-TEXHOJIOTHYECKUX YCTAHOBKaxX, cocraBisieT Oomee 7500
4acoB.

[IpoMBIIITIEHHBIE  pPaJHAallMOHHO-TEXHOJIOTHYECKAE  YCTAHOBKH  C
YCKOPHUTEISIMH 3JIEKTPOHOB JIENAIOT IPOU3BOACTBO HMHHOBAallUOHHBIM B
o0racTH  pagMalMOHHO-OMOIIOTHYECKHX  -(DM3WYECKHX  -XHMHYECKHX
TexHonorui. B mponecce paanannoHHONH 00pabOTKN MOSBISIIOTCS TPOIYKTHI
C HOBBIMH CBOWCTBaMH, HE OCTI)KMMBIMH APYTUMH MeToIaMu. BHenpeHune
paIraoHHbBIX TEXHOJIOTUH B MIPOMBIIIICHHOCTb peanusyer
WHHOBAIOHHBIE TPIMEHEHHS TP OYEBHIHOW KOMMEPYECKOH OKYTTaeMOCTH.
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CENTER OF RADIATION TECHNOLOGIES IPCE RAS:
OPPORTUNITIES AND PROSPECTS

Pavlov Y.S., Ershov B.G., Kazyakin A.A., Shinkarev V.M.
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In the radiation-processing plants with accelerators UELV-10-20-S-
70-2 and UELV-10-10-T-1 with the restructuring of the energy 610 MeV
beam power 1020 kW carried out a wide range of research and applied
research on the development of industrial electron-beam technologies.
Particular attention is paid to the commercialization of radiation-
technological research in various fields of knowledge. Created complex
radiation-process units providing services to 40 Russian companies on the
use of electron-beam technologies, associated with the use of modern
radiation base. Developed modern methods of diagnostics of ionizing
radiation, the energy measurement, current, flux density and fluence of
electrons, quantitative control of radiation doses.

In the process of irradiation of products, it continually validated
computerized control modes of radiation-technological plants (energy and
beam current, pulse width, repetition frequency, the frequency and the
width of beam scanning, uniform beam scan width, belt speed). The
absorbed dose in the product film is measured using detectors throughout
the volume of products (packaging, container, box, roll) for a particular
mode of plant operation. For uniform irradiation of products on a conveyor
belt designed computerized beam scan with the band scanning beam 70 cm
at a distance of 5 cm from the outlet port flange at a current density non-
uniformity along the length of the sweep is not more than 7% and the
pulse repetition frequency of scanning 1+6 Hz.

Accelerators center have an average time to failure of 550 hours with
the use of a technical factor of 0.94. Actual durability magnetrons,
thyratrons, cathode assemblies used in the radiation-processing plants,
more than 7500 hours.

Industrial radiation processing plants with electron accelerators make
production in the field of innovative radiation-biological -chemical -
physical technologies. During radiation treatment appear products with
novel properties not achievable by other methods. The introduction of
radiation technologies in the industry implements innovative application in
obvious commercial payback.
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MPOU3BOJCTBEHHOI'O ITPOLIECCA PAJIMALIMOHHOMN
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Lens HacTOsieidl paboOTBl COCTOSIA B ONPEACICHUH ONTUMAIbHBIX
PaaroONOIOTHYECKHX MTOKa3aTeieil SKCIIepUMEHTAILHO-TIPOU3BOICTBEHHOTO
nporuecca paaraoHHOMI 00paboTkHy, o0ecreunBaroIero
MHUKpPOOHOJIOTHYECKYI0O 0€30IIacCHOCTh M YBEIMYEHHE CPOKOB XPaHEHUS
MPOAYKIIMH PACTUTEIHHOTO IPOUCXOXKICHHUS.

B pesympTare TNpOBENCHHBIX HCCIENOBAHMH MONYyYEHBI HOBBIC
9KCIIEPUMEHTANIbHBIC ~ JaHHBIE 10  OCHOBHBIM  PaJHOOMIOTHYECKHM
3aBUCHMOCTSIM «7103a-3Q(EKT» UIT MUKPOOPTaHU3MOB, BXOISIINX B TPYTIIIBI
BI'KII, Me30uipHBIX a3poOHBIX U (haKyJIbTaTHBHEIX aHA3POOHBIX, TPHOOB U
IPOXOKEH TpH 00ydeHHe MOITHOCTAMHE 103 B amama3one 0,3 — 1,2 k['p/4 ¢
noromeHHbIME fo3amMu oT 30 I'p mo 10 xI'p. Kommdopmusie Gakrepun
(BI'KII) ycTpaHsS/IMCh TONMHOCTBIO, B TO BpeMs KaK COXPaHSIOCh HEKOTOPOe
YHCIO BBDKUBIIUX CHOpPOOOpasyrommx OakTepuil M IUIECHEBBIX I'PHOOB B
OCHOBHOM  COOTBETCTBYIOIIEE  HOpPMAaTHBaM. VYcTaHOBNIEHO,  UTO
¢ dexTuBHOCT, Tamma-oOmyueHusi cocraBuna 80-100% wu 3aBucena oT
HayalbHBIX YPOBHEH €ro 3arpsA3HEHHsS M TaKCOHOMHYECKHM COCTaBOM
MHUKpPOOPraHu3MoB, Bxosuux B rpymmsl BI'KII, Me30¢uIbHbIX a3poOHBIX U
(haKyIbTATUBHBIX aHA’POOHBIX MHUKPOOPTaHU3MOB, T'PHOOB M JPOXOKEH, a
Takke OAKTEePUIWAHBIMH M AHTHOKCHIAHTHBIMH CBOWCTBAMH  CpEJbl
NPOJYKTOB  PAaCTHTEIFHOTO  TPOUCXOXKICHUS M JIO3UMETPHYECKUMHU
BEJINYMHAMHU  (MOIIHOCTH O3B, IOTIJIOIEHHAas J103a). PaspaboTtaHHbIe
PEKUMBI OOJyYeHHs IOJIOKEHBI B OCHOBY TEXHOJIOTHUECKOTO DPErjaMeHTa
MPUMEHEHHNS Y-yCTAaHOBOK C MOIIHOCTBIO TOTJIOIIEHHON O3Bl B JHANa30HE
0,3 — 1,2 xI['p/u. Tlony4eHHbIE PE3yJIbTATHI NO3BOJISIOT CAEIATH BBIBOJ, YTO
paspaboTaHHast TEXHOJIOTHUS 00paboTku CeJIbCKOXO03IUCTBEHHOTO
PaCTUTENBFHOTO CHIPhS, 00JIy4aeMOro M30TOHBIMHA UCTOYHHUKAMH C MaJIbIMU
(0 cpaBHEHHMIO C MPOMBIIIICHHBIMH YCTAaHOBKAMM) MOIIHOCTAMHU J03,
oKasajnach ONTHMAJIbHOW, HO TPU BBICOKOM HCXOAHOH OOCEMEHEHHOCTH
NPOIYKIUH HM3-32 HETMOJIHOTO YHHYTOXXEHHS MHMKPOOPTaHW3MOB HPUHSTHIC
HOpPMAaTHBBl KadecTBa MOTYT OBITb HE JOCTUTHYTHI M HE0O0XOJMMO
YBEIMYHMBATH MOTJIOMIEHHYIO JI03Y.
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PLANT PRODUCTS ON GAMMA-INSTALLATION GUR-120
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Mikailova R.A.

Russian Institute of Radiology and Agroecology,
249032, Kaluga region, Obninsk, Kievskoye shosse, 109 km, 49434@mail.ru

The purpose of this work was to determine the optimal radiobiological
parameters of experimental and industrial radiation processing, which
provides microbiological safety and increase the shelf life of products of
plant origin.

The use of methods of ionization, thermoluminescent and chemical
dosimetry, depending on the dose rate and dose ranging from 30 Gy to 10
kGy, provides a detailed distribution of absorbed dose in irradiated biological
objects by placing detectors of ionizing radiation on the surface and inside
those objects which are under radiation treatment. The studies provided new
experimental data on the primary radiobiological dependences "dose-effect"
for microorganisms belonging to the group of coliforms, mesophilic aerobic
and facultative anaerobic bacteria, fungi and yeasts during irradiation with
dose rates in the range of 0.3 - 1.2 kGy/h with the absorbed dose of 30 Gy to
10 kGy. Coliform bacteria (CGB) were eliminated completely, while there
remained the number of survived some spore-forming bacteria and mold
fungi, which amount basically corresponds to standards. Thus,
microbiological indicators of product are improved by an order over two
weeks after radiation treatment and are characterized by reduced metabolic
and growing activity of micro-organisms belonging to the group of CGB,
mesophilic aerobic and facultative anaerobic bacteria, fungi and yeasts.

It has been established that the effectiveness of gamma irradiation was
80-100% and depended on the initial levels of contamination and microbial
taxonomic composition included in the groups of CGB, mesophilic aerobic
and facultative anaerobic bacteria, fungi and yeast, as well as antibacterial
and anti-oxidant properties of the medium of plant products and dosimetric
values (the dose rate, absorbed dose). Developed exposure modes became the
basis of technological regulations of the use of y-installations with the
absorbed dose rate in the range of 0.3 - 1.2 kGy/h. The experimental
production and testing of technological regulations for radiation sterilization
of plant products in the factory packaging at the facility GUR-120 was
carried out.

The obtained results allow us to conclude that the developed technology
of processing of agricultural plant material, irradiated by isotope sources with
small (compared to industrial installations) dose capacities, appeared to be
optimal, but at a high initial contamination of products due to incomplete
destruction of microorganisms current quality standards cannot be achieved,
and in this case it is necessary to increase the absorbed dose.
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BJUSHUE UOHU3UPYIOIIUX U3JTYUEHUI HA
KNU3HECITIOCOBHOCTb MUKPOOPT'AHU3MOB,
OBCEMEHSAIOIUX CIIENUN

Iumenos E.II., Mopo3oBa A.U., BacuiabeBa H.A., [1aBiaos A.H.
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paouonocuu u azposxonocuuy, 249032, Kanysxcckas oonacme, . OOHUHCK,
Kuescroe wocce, 109 ku, pimenovepl@rambler.ru

Bbe3omacHoCcTs OTPEONIEHNS M MOTHOLEHHOCTh OOIY9IEHHBIX MPOIYKTOB
B TEUCHHWE pAAa JeT TIIATEIbHO HM3ydYalach MHOTOYHCICHHBIMHU
MEKIyHapOIHBIMH SKCIIEPTHBIMH TPYTIaMu, CO3AaHHbIMU coBMecTHO DAO,
MATATD u BO3 u Hay4HelM KOMHTETOM IO TPOJOBOJIECTBHUIO
EBponeiickoit Komuccuu, KoTopble NPUILUTH K BBIBOIY, YTO O€30MacCHBIMH U
aJICKBaTHBIMH B ITUTAQTCIbHOM  OTHOIICHUU  SIBJISTIOTCS — TPOAYKTBHI,
o0ydeHHbIE 10301 HMOHM3HMpYoLel paguanuy, He mpesbimatomeii 10 kI'p.
OnHuM U3 HanbOoJsiee BaXKHBIX CBOWCTB OOJYyYEHHs SIBIISCTCS WHAKTUBALIUS
MHUKpPOOPraHu3MoB, 0cobeHHo natoreHHbix [ASTM F1885-2004].

Ilenpro HACTOSMIETO HCCIENOBaHMS OblIa OIEHKA HCIONb30BAHUS
MOHM3HUPYIOIIETO M3JIy4eHHs JUI1 00e33apakMBaHUsI MHKPOOPTaHH3MOB,
00CEeMEHSAIOMMNX CIENUH (MOJOTHI YEpHBIH Iepel, MOJOTHIH MYCKaTHBIH
OpexX, MOJIOTBIH KOPHAH/IP, TIOPOLIOK JIyKa M YECHOKA ITOPOIIIOK).

AHanu3 pe3ynbTaTOB MCCIIEA0BAHMUS MTOKA3al, YTO aHTHOAKTEepHUalIbHbIH
3pdeKT HOHM3MPYIOUIEr0 W3JIyYeHHs 3aBUCHUT OT J03bl BO3ACHCTBUS,
KOJIMYECTBA U BHJIOBOTO COCTaBAa MUKPOOPIaHU3MOB.

HauGonee 4yBCTBUTENBHBIMH K paJdallid ObUIM TPaMOTPHUIATENbHBIC
Gaxtepuu Tpymnnsl kumedHslx nangodek (BI'KII). CHmkeHue 4HCICHHOCTH
xonudopm B 10 pas (Dyg) ormeueno npu 100 T'p mist kopuanapa, u 140 I'p
JUIg JIYKOBOIO Iopolika. Kak um ciemoBano oxujarh, OakTepHaibHBIC
CHOPBI OKa3aINCh Oojiee YCTOWYMBBHIMH K MACHCTBHIO HOHU3UPYIOIIEH
paauanuu (mokasatens Djg 711 pasHbIX BUAOB CIELMA BapbUpOBal B
npenenax 5-7 kI'p), uem Bereratusnbie knerku (D)o konmedancs ot 1 mo 4
K['p). ObnyueHne TakKe CHUKAIO YHCIEHHOCTH IUiecHeBbix rpubos (Djg
coctaBui 6 k['p mmst gepHoro mepria u oT 1 10 3 x['p A ocTambHBIX
CIISITHA).

[Tonnas crepunuzanus MUKpPOOPraHU3MOB OTMEUEHA B J103ax: 2
kI'p mms BIKIL, 7 xI'p mns mumecHeBeix TpuboB u 10 xI'p mns
OaKTepUaNbHBIX CIIOP.

TakuM 00pa3oM, HOHM3HpYIOIIEEe H3IIydeHHE B TIPHUEMIIEMBIX J1033aX
MOXeT OBITh HCIIOJIF30BaHO B KAUeCTBE CII0C00a 00e33apaskUBaHUsI CIICIINH C
COXpaHeHHeM 0e3BPEIHOCTh IPOIYKTOB.
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CONTAMINATING SPICE MICROORGANISMS
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Safety of use and usefulness of irradiated foods for several years was
carefully studied by numerous international expert groups established jointly
by FAO, IAEA and WHO and the Scientific Committee on Food of the
European Commission, which concluded that they are safe and nutritionally
adequate, in relation to products, if radiation dose of ionizing radiation does
not exceed 10 kGy. One of the most important properties of the radiation is to
inactivate microorganisms, especially pathogenic one [ASTM F1885-2004].

The object of this study was to evaluate the use of ionizing radiation for
the disinfection of microorganisms, that contaminating spice (ground black
pepper, ground nutmeg, ground coriander, onion powder and garlic powder).

Analysis of the results showed that the antibacterial effect of ionizing
radiation depends on the dose of exposure, the number and species
composition of the microorganisms.

The most sensitive to radiation were gram-negative coliform bacteria
(CB). Reducing the number of coliforms in 10 times (Do) indicated at 100
Gy for coriander, and 140 Gy for onion powder. As expected, bacterial
spores are more resistant to ionizing radiation (Dyo indicator for different
kinds of spices ranged 5-7 kGy) than vegetative cells (Do ranged from 1 to 4
kGy). Irradiation also reduced the number of molds (D1 was 6 kGy for black
pepper and 1 to 3 kGy for the other spices).

Complete sterilization of microorganisms observed at doses of 2 kGy for
CB, 7 kGy for molds and 10 kGy for bacterial spores.

Thus, ionizing radiation in suitable doses can be used as a method of
preserving disinfecting spices harmless products.
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YBEJIMYEHUE CPOKOB XPAHEHHWA BEJIOI'O BUHOI'PAJTA
IIPHU ET'O OBJIYYEHUU BBICOKOMHTEHCHUBHBIMU
IIOTOKAMMU Y®-U3JTYYEHUEM CILIOIHIHOI'O CIIEKTPA

Ioaukapnos H.A., IlamkoBckuii cr.t, Epmios B.I?

000 «HIIIT «Menummay, 117997, Mocksa, yr. Muxayxo-Maxnas, 0.16/10
2OI'BYH Hucmumym gusuueckoti xumuu u 21eKmpoxXumuy
um. A.H. @pymxuna PAH, 117342, Mockea, yr. Obpyuesa, 40,
ershov@ipc.rssi.ru

BHenpeHne ~ SKONOTMYECKM  YHCTBIX ~ TEXHOJNOTHMH  XpaHEHUS
OBICTPONOPTAIUXCA NPOAYKTOB SBISETCA AKTyaJbHOW 3ajaueil mnuieBoi
MPOMBIIIJICHHOCTH.

Lenpro maHHOW pabOTHI SBISUIOCH HCCIEIOBAHHE H3MEHEHHS CPOKOB
XpaHEHUs BUHOIPaZa B TPO3IIX, OOJYyYEHHOTO BBICOKOMHTEHCUBHBIM
W3JTyYCHNEM CIUIOIIHOTO CIICKTPa UMITyJIbCHOW KCEHOHOBOM JTaMIIBI.

HccnenoBanus mpoBoamwinchk B 2 stana: 1) MccnenoBanne akTUBHOCTH
UMIyIbCHOTO Y@ wM3IydeHHs B OTHOLIGHHM TIpuOOB poma Botrytis u
ONpeJieJIeHHe  HHEPreTHYecKuX 103 HWHaktuBauuu. 2) OOpaboTka
BUHOTPAIHBIX TpO3AEH TOTOKAaMH HUMITyJbcHOTO Y@ wu3mydeHHs U
OIpeielieHHe CPOKOB X COXPAHHOCTH NPH PA3IUIHBIX PEKUMAX XPaHEHHUS.

OOmnyuenne uamek [letpm m rpos3zmeii Oemoro BHHOTpaga HOTOKaMH
umnyiabcHoro Y@  wmsnmydyenuss cmiomrHoro  crektpa  (200-400 Hm)
MPOU3BOAMWIOCE C paccTosiHus 40 CM HMMITyJIbCHOM KCEHOHOBOM Jammoin
3NeKTpuYeckoil MomHocThio 1 KBT. [mrensHOCTh 00paboTKM cocTaBisiia
ot 10 go 500 cexk.

Hcxonuelii  ypoBeHb  KOHTAMHMHAIIMM  cHoOpamMu  Tpuba  BHIa
Botrytis cinerea B yamkax Ilerpy Ha muTaTensHOl cpeae cocrassn 10°, 10°
u 10" criop.

HccnenoBanuss  mokasaiu, qr0  30-CexyHAHas  SKCIO3UIHA
obecrieunBaeT IMOAABJIECHHE POCTa CIIOp Iprda NPU HU3KUX KOHLEHTPALUSIX.
IlomHOE TmoOMaBNEHHME pPOCTa W Pa3BUTHS CHOp HaOmMOJanoch Mpu
skcro3unusx 180 cekyHn u Oomee.

OOpaboTka rpo3aell BUHOrpaja MNPOBOAWIACHK B TMOJJIOHE IMpH
skcno3unusax 30, 180 umu 500 cekyHn ¢ IBYX NPOTUBOIOJIOKHBIX CTOPOH.

OObmny4eHHas TPO3/1b HOKHHUIIAMH pa3feisuiach Ha JIBE OJWHAKOBBIE IO
pasMmepy 4acTu U ynakoBbiBasach. OJMH U3 3TUX JIByX MAKETOB MOMEILANICS B
XOJOAWIBHUK TpH Temmeparype 4°C, a papyrod B TepMOCTaT mpu
250°C.KoHTpouib 3a COXpPaHHOCThIO BUHOTPA/a, HAXOAIEroCsl B TEPMOCTATE
npoBoawics B TeueHne 10 CyTOK, a B XOJIONWIBHUKE - B TeUeHHE 4 Helemb.
KonudecTBeHHbINl yueT 4ymMcaa Srox ¢ NpU3HAKAMM IOPYM MPOBOJUICS
€XEJHEBHO B Te4eHue 33 CyTOK.

PesynpraTbl  MCCEOBaHWM  MOKa3adM  CHIDKCHHE  KOJHMYECTBa
WCIIOPYCHHBIX AT0[ B 3 W Ooyiee pa3 HpU Pa3IWYHBIX TEMIEPaTYPHBIX
PEeXMMaxX XpaHEHUS IJI0/I0B.
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INCREASED SHELF LIFE OF WHITE GRAPES’ STORAGE AFTER
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SPECTRUM
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Implementing environmentally friendly technologies of time-sensitive
products storage is a crucial task of food industry.

The purpose of the present research was studying the changes in term of
grape clusters storage after their treatment by high-intensity pulsed xenon
lamp irradiation.

The research had two stages: 1. Researching the pulsed UV irradiation
activity against Botrytis fungi, as well as determining the inactivation energy
dose. 2. Treating the grape clusters by pulsed UV irradiation and determining
the terms of their storage for different storage modes.

Petri dishes and white grape clusters were exposed to pulsed UV
irradiation of continuous spectrum (200-400 nm), generated by a 1 kW
pulsed xenon lamp, at 40-cm’ distance. The exposure time was 10 to
500 seconds.

The initial contamination of Petri dishes by Botrytis cinerea fungi spores
in growth medium was 10°, 10, and 10 of spores.

The research showed that a 30-seconds’ exposure ensures growth
inhibition for low concentration fungi spores. Full inhibition of the spores
growth and progression on all treated dishes occurred at exposure times of
180 and more seconds.

Grape clusters were treated in trays for 30, 180, and 500 seconds from
two opposite sides.

A treated cluster was cut with scissors in two equally large parts and
packed. One of these two packages was placed in a fridge at 4°C, the other —
in a thermostatic cabinet at 250°C. Grapes preservation in thermostatic
cabinet was controlled for 10 days, in the fridge — for 4 weeks. Spoiled grape
berries were counted daily for 33 days.

The research results demonstrated that the number of spoiled berries
decreased three or more times for different storage temperatures.
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OYHIJAMEHTAJIBHBIE U ITPUKJIATHBIE ACITIEKTbBI
MPUMEHEHMS PAJJMAITMOHHBIX TEXHOJIOT'UM B
CEJIbCKOM X035 CTBE U NUIIEBOI MPOMBIIIJIEHHOCTH
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paouonocuu u azposxonocuuy, 249032, Kanyscckas o6i., 2. OOHUHCK,
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Mo manaEIM ®AO OOH exeromHsie To0aNbHBIE MOTEPH MPOILYKTOB
nutauus gocturaroT 30% BeencTBHE MOPYM NMPH XPAHEHWH W MOPAXKCHUS
HaCeKOMBIMU-BpeAuTeNIMU. [l pemieHus dSToH NpoOJIeMbl aKTUBHO
BHEIPSIOTCA panuanuoHHelie TexHojoruu (PT) ¢ ucmonb3oBaHMEM ramma-
U3ITY4EHUs, SIEKTPOHHOTO U TOPMO3HOIO PEHTTEHOBCKOro M3IydeHHs. Poct
MmacmrtaboB mnpumeHeHne PT mo3BoiseT paccMmarpuBaTh COBPEMEHHBIH
NepuoJl MX Pa3BUTUSA KaK TEXHOJOTMYECKHH MpOphIB, BO MHOI'OM
CIOCOOCTBYIOIIMM, B TOM YHCJIC W HOBBIIICHUIO YPOBHS 3KOJOTMYECKOW U
MPOJIOBOJILCTBCHHON O€3011aCHOCTH.

HayunsiM ¢ynnamentom npumenenus PT B cenbckoM XO03SHCTBE U
MHUIEBOH MPOMBIIIJICHHOCTU SIBIISIIOTCS MEXXTUCIUIUTMHAPHBIC
WCCIICIOBaHMs, BKIIOYarOIne: u3ydeHue neiicteus WU Ha Bo3Oymureneit
Oosie3HEel,  HACEKOMBIX-BpEAWTENEH, IapasuTapHble W  IATOTCHHBIC
OpPraHU3MBbI, HWCCJICJIOBAHHEC MEXaHM3MOB J(PQPEKTOB ropmesnca U
MHIUOMPOBaHMs IPOLIECCOB pocTa, BKIoYas BoznewcTBue Ha JHK u
penapanuoHHBIC CUCTEMBI, OMOXUMHYIECKNE W (PU3HOJIIOTHYECKHE TPOIECCHI,
pa3BepThIBAHHE BO BPEMEHH TPAHCKPHUIIIMOHHOW AaKTHBHOCTH TE€HOB;
H3y4eHHe PannovyBCTBUTENEHOCTH MHUKPOOPT'aHU3MOB pas3Hoit
TaKCOHOMHMYECKON TNPUHAUIEKHOCTH C HCIHOIb30BAHUEM COBPEMEHHBIX
MOJIEKYJISIPHO-TEHETUUECKUX ~ METOMOB, 3aKOHOMEPHOCTEH  pemnapaunuu
HapyIICHHbIX METAa0O0NIMYEeCKHX TMPOIECCOB B MHUKPOOHBIX KJIETKax U
AKTUBHOCTH AHTHOKCHIAHTHBIX CHCTEM; OIpeJelIecHne II0Ka3zaTeseit
MHUIIEBOM LEHHOCTH M KadecTBa OOJIydEeHHOW NPOIYKIHMH, TOKCHYHOCTH
BTOPHYHBIX IPOAYKTOB B 3aBUCUMOCTH OT XapakTepuctuk NU.

Buenpenne PT tpeOyer mpoBemeHus KOMIUIEKCA MPUKIIAAHBIX PadoT,
BKJIIOYAs: MOAEPHU3AIMIO M Pa3padOTKy CTallMOHAPHBIX M MOOMIBHBIX
o0JIy4aTeJIbCKMX  YCTAHOBOK, BCTpaMBaHWE WX B  TEXHOJOTHH  TIO
MPOM3BOJICTBY, TIepepaboTKe W XPaHEHWIO MPOIYKIHMH; OTPabOTKY
periaMeHToB OOJy4eHHS NPOMYKIMH; CO3TAHHE TECT-CHCTEM KOHTPOJIS
CaHWUTAPHOW M 3KoJIorM4yeckoi OesomacHocTH mpumenenust PT; paspaborky
HaIlMOHAIIBHBIX CTAHJAPTOB U TEXHOJIOTUYECKUX PETIIAMEHTOB.

OcHoBHble KommeTeHnun PT: oOxydeHHE CeIbCKOXO3IWCTBEHHON WU
[UIIEBOM  NPONYKUMH  AJIA obecriedeHN  MHKPOOHOIOTHYECKON
0€301acHOCTH W CHIDKCHHUS! NIOTeph NPH XpaHeHHH, oOiydeHne kaprodes,
JyKa, KOpHe- U KIyOHETJIOA0B Ul 3aJep KKK IPOLIECCOB MPOPACTaHUS TPH
XpaHEHHH, a TaKKe CBEXKUX (PPYKTOB M OBOIIEH B IENAX MHIMOMPOBAHUS
co3peBaHus; Oopp0da C HACEKOMBIMH-BPEAMTENSIMH (KapaHTHHHAs Mepa), a
TaKOKe JIC3WHCEKLHS 3epHA, 36PHONPOIYKTOB U CYXO(PYKTOB; pajrallioHHAs
00paboTKa MOCEeBHOTO MaTepHala B IENAX CTHUMYJSILUN CEMSH, Pa3BHTHUS
pacTeHH U MOBBILIEHUS YPOXKasl CENbCKOXO3IUCTBEHHBIX KYJIBTYP.
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FUNDAMENTAL AND APPLIED ASPECTS OF RADIATION
TECHNOLOGIES IN AGRICULTURE AND FOOD INDUSTRY

Sanzharova N.l., Kozmin G.V., Geraskin S.A.
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natsan2004@mail.ru

According to the international Food and Agriculture Organization FAO
of the UN, annual global loss of foodstuffs amounts to 30% mainly due to
spoilage during storage and destruction by insect-pests. Radiation
technologies with use of gamma-radiation, electron and continuous X-ray
radiation are implemented in order to solve this problem. The increase of rate
of application of radiation technologies in different industries allows
considering the recent period of their development as technological
breakthrough, contributing to increasing of levels of environmental and food
security.

The scientific basis of radiation technologies application in agriculture
and food industry are interdisciplinary researches including: studies on
impact of ionizing radiation to pathogens, insect-pests, parasitic and
pathogenic organisms; studies on mechanisms of hormesis effects and
inhibition of growth processes, including the influence on DNA and
reparation systems, biochemical and physiological processes, time
deployment of gene transcriptional activity; studies on radiosensitivity of
different microorganisms with use of contemporary molecular genetic
methods, patterns of reparation of inadequate metabolic processes in
microbial cells and activity of antioxidant systems; determination of
indicators of nutritive value and quality of irradiated products, toxicity of
secondary products depending on ionizing radiation features.

Implication of RT requires the fulfillment of a set of works including:
upgrading and development of stationary and mobile irradiation facilities,
their implementation into the technological process of production, processing
and storage of products; adjustment of procedures of products irradiation;
creating of test-systems of control of sanitary and environmental security of
RT application; development of national standards and technological
regularities.

The main competences of RT application are considered to be:
irradiation of agricultural raw materials and end products to ensure the
microbiological security, to decrease losses during storage and to guarantee
shelf life; irradiation of potatoes, onions, tuber and root crops for impediment
of germination during storage, and also irradiation of fresh fruits and
vegetables in order to inhibit the ripening process; insect-pest control after
harvesting (quarantine measures), and also disinfestation of grain, grain
products and dried fruits; radiation treatment of sowing material for
stimulation of seeds, development of plants and increasing the yield of
agricultural crops.
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PA/TUAIIMOHHBIE M QJIEKTPOUMITYJIbCHBIE BO3JIEMCTBUS
B IEPEPABOTKE ITUIIEBOM ITPOAYKIIUHA

CmupHoB B.IL.., Kpacresien E.I’, Capropu AB.L
Yacoscknx A.B.!

Y 40 «Hayka u unnosayuuy (npeonpusmue F'ockopnopayuu «Pocamom»),
119017, 2. Mocksa, ya. B.Opowsinka 0. 40 cmp. 1, VPSmirnov@rosatom.ru
2 O6veounennviti Mncmumym Buoicokux memnepamyp PAH, 125412,

2. Mockea, yn. Ucopckas 0. 13 cmp. 2

OcBoeHne (pU3NKM M TEXHUKU MOIIHBIX YCKOPHUTENEH eI TUBUCTCKUX
SJEKTPOHOB,  PaJUOU30TONHBIX WCTOYHMKOB  M3Iy4eHMsA, a TaKke
UMITYJIbCHBIX BBICOKOBOJBTHBIX T'€HEPATOPOB AJIEKTPUYECKUX MoJeil ¢
HampsbkeHueM rmopsinka 100 kB m  Oosee mpenacTtaBuiio  IIMPOKHUE
BO3MOXKHOCTH BO3ZCHCTBHS HA BEUIECTBO, B YACTHOCTH, Ha IPOAYKTHI
arpoKOMILIEKCA.

Wonmzanms, Bexymas K  CO3JaHMIO  CBOOOJHBIX  PaJHKaloB,
YYBCTBUTEIBHO ACHCTBYIONIMX Ha MHKPOOPTAHHM3MBI, HCIIOJIB3YeTCS Kak
CPEICTBO IOJABJIEHHUS TMPOLECCOB CTApPEHUS] M PA3BUTUS HACEKOMBIX —
Bpeaureneil. TakTuka IOKasaja, 4YTO IHUUICBbIE CBOWCTBA IIPU 3TOM
COXpaHSIOTCS, U 00pabOTaHHBIE MPOTYKTHI JOCTYIHBI IS MPUTOTOBICHUS
T

B TI'ockopnoparin «Pocatom» 1uist 3THX LeJIeil CO3/1aHbl yCTAaHOBKH Ha
6aze Co®, mosomsome 06pabaTHIBATS MACCHBHBIEC YITAKOBKH MPOIYKTOB.
Taxoke pa3BHUTHI YCKOPUTEIbHBIE KOMIUIEKCHI JINOO VISl IPSIMOTO OOIydeHHs
3NeKTpOoHaMH, JMO0 QoTroHamMu TOpMO3HOTO crekTpa. st mpsmoro
00yyeHus MPOYKTOB JIEKTpoHaMu Tpebyetcst aHeprust A0 10 MaB, 4to He
BCerga IpHEeMJIeMO, HO TNPAaKTHYeCKH yA00HO. MacCHBHBIC YIAaKOBKH
00JIyd4aeMbIX MPOAYKTOB Oojiee ymoOHO o0NyYaTh pPaJUOU30TOMHBIMU
HCTOYHUKAaMU. TUNHMYHAS aKTUBHOCTh YCTAaHOBKH Ha OCHOBE PaJMOHM30TOINOB
HaxonuTcst Ha ypoBHe 1000 kKu. B HacTosimiee Bpemst CyIIecTByeT ISQHUIIUT
atoro uzoromna. [Toatomy B I"'ockopnoparun «PocaTom» HpeAnpuHUMAIOTCS
Mepsl 110 pacIIMpeHHio TpousBoicTtBa CO™, a Takke M0 HU3YUCHHUIO
BO3MOXKHOCTH TIPUMEHEHHUs] HOBBIX H30TONOB, Hampumep EU. MoxkHo
OKHJIaTh, YTO TIpoOIIeMa edumnura OyneT pemeHa B OMKaiIme To bl

JpyruM WHTEpPECHBIM HAINpaBIICHHEM IIepepaboOTKH arporpoayKTOB
SBIISICTCA dJIeKTponopanus. PaboThl ONMUPAIOTCS HAa OMBIT HMCIOJIB30BAHUS
AIIEKTPUYECKHX IOJIeil B OMOJIOTHH M C OTHOCHUTENIHHO HEJJABHETO BPEMEHH B
MUIIEBOH MpoMbINuieHHOCTH 3a pybesxkom. B CCCP momoGHBIE paboTHI
HaunHamch eme B 60 romsl. CyTh Meroja 3akKiIOYaeTcsl B pas3phIBe
IIUTOILIA3MaTHYECKUX MEMOpaH KJIETOK B pe3ysbTaTe HeoOpaTUMOro mnpooost
B MMIIYJIBCHBIX 3JIEKTPUUECKUX IMOJISIX. BBIX0I BHYTPUKIETOUHON JKHIKOCTH
MO3BOJISIET TPHM  M3BJICYCHHE COKOB M30€XaThb HarpeBa, COXpPaHHTb
TEPMOHEYCTOMYMBBIE KOMIIOHEHTHI W YMEHBIIUTH 3aTpaThl JHEPrUM Ha
o0pabotky. B mokmame Takke OyAayT TIPEACTaBIEHBI  MIPUMEPHI
MPAaKTUYECKOTO HCIIOIB30BAHUS AIIEKTPOIIOPANH M aKTHUBHOCTH aBTOPCKOTO
KOJIJIGKTHBA B CO3JJAHUU TEXHOJIOTHI B 000pyIOBaHHS.
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RADIATIVE AND ELECTROPULSE EFFECTS IN CONVERSION
OF FOOD PRODUCTS

Smirnov V.P..! Krastelev E.G.,% Sartori A.V.}
Chasovskix A.V.!

LJSC «Science and innovations» (State Atomic Energy Corporation
«Rosatomy), 119017, Moscow, Bolshaya Ordynka str., 40 — 1,
VPSmirnov@rosatom.ru
2Joint High Temperature Institute, Russian academy of science, 125412,
Moscow, Igorskaya str., 13-2

Development of physics and technology of powerful accelerators of
relativistic electrons, radio isotope radiation sources, as well as pulse high-
voltage generators of electric fields with tension about 100 kV and more
provided a large number of opportunities of impact on the substance, in
particularly, on products of agrocomplex.

The ionization which leads to creation of free radicals which are acting
sensitive on microorganisms is used as a mean of suppression of the aging
and growth processes of insects — wreckers. The tactic showed that
nutritional properties are preserved and processed products are appropriate
for cooking.

For these purposes the State Atomic Energy Corporation «Rosatomy»
created plants based on Co® which allow to process massive packaging of
products. Accelerating complexes were developed either for direct radiation
by electrons, or by photons of a brake range. Direct radiation of products by
electrons requires energy up to 10 MeV which isn't always acceptable, but
practically is convenient. It is more convenient to irradiate massive package
by means of radio isotope sources. A typical activity of radioisotope-based
installations at the level of 1000 kCi. Now there is a deficit of this isotope.
That’s why in atomic State Corporation are being taken measures to increase
the production of Co® and to study the possibility of applying new isotopes,
for example Eu. It is possible to expect that the problem of deficit will be
resolved in the next years.

Another interesting direction of agroproducts processing is the
elektroporation. Researches rely on experience of using electrofields in
biology and since rather recent time in the food industry abroad. In the USSR
similar R&D began in the 60s. The essence of the method is to brake of
cytoplasmatic membranes of cells as a result of irreversible breakdown in
pulse electric fields. An exit of intracellular liquid allows to avoid heating in
case of extraction of juice, to keep thermounstable components and to reduce
energy costs for handling. In the report there are also examples of practical
use of an elektroporation and activity of group of authors in creation of
technologies and the equipment.
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MAT'HUTHO-UMITYJIbCHAS TEPAIINA ITPU O310POBJIEHUA
PACTEHMM I'PYIIIA OT BUPYCOB IN VITRO

Ynagbime M.T., lonenxkux B.U., [lerpoa A.Jl., Metaunkas K.B.

DI'BHY «Bcepoccuiickutl ceneKyuOHHO-MexHOA0SULeCKUti UHCTRUMYm
cadosoocmea u numomHukosoocmeay, 115598, Mocksa, ya. 3acopvesckas 4,
vstisp@vstisp.org

ITpoBenéHHbBlE HAMHM MHOTOYHCIICHHBIC HCCICIOBAHUS MOKA3alH, YTO
UMITYJIbCHBIE MAarHUTHBIE TIONsI AKTHBHO BO3JCHCTBYIOT Ha pacTEHHS,
OTZHENIbHBIE WX OpPTraHbl W KIETKH, Ha AKTUBHOCTh IPOTEKAIOIINX B HHUX
¢busnonornyeckux mporeccos [1 ,2]. B HacTosimiee Bpems IIMPOKOE
HCIIOJIb30BAaHUE JAHHOTO SKOJIOTHYECKHM YHCTOTO MeToJa BO3JACHCTBUS B
CEJIbCKOM  XO34WCTBE  3aTPyJHMTENIBHO  M3-3a  OTCYICTBHUS  Kak
CICIHUATM3UPOBAHHOTO O0OPYIOBaHMs, TaK M TeXHoJoruit. s pereHus
JIAHHOM 3ajaudl CIY>KUT pPa3pabOTaHHBIA HAaMM IPOTPaAMMHO  YIPAaBIIIEMBbI
MEPCOHATIHBIM ~ KOMITBIOTEPOM  OKCIIEPUMEHTAIBHBIA  00pasel]  CTHMYJIITopa
MarHuTHoO-uMItyascHoro CMU-5 [3].

Ilenpro  mccnenoBaHWN  SIBISUIOCH  COBEPIICHCTBOBAaHHE  METOIOB
03/I0POBJICHHS TIOJIBOEB I'PYIIM OT JIATGHTHBIX BHUPYCOB ITyTE€M MOBBIIICHUS
3¢ GEKTUBHOCTH 030POBICHUS U 3KOJIOTHYECKOH 6€30TI1acHOCTH.

Wsydanu peWicTBHE MAarHUTHO-UMITyTbCcHOH Teparmu (MUT) Ha
03/I0POBJIEHHE OT BHPYCOB mojBosi rpymm bepesonnctHas. OObekTamun
UCCIIEIOBAaHUN CIYXXWJIM MHKpPONOOErn IOJBOEB TPYIIM. OKCIUIAHTHI
MO/BOCB TPYIIM, 3apakeHHBIC BHpycaMH Mo3aukd somonu (ApMYV),
6opo3nuaroctu apeBecuHbl s0ioHUM (ASGV) M SIMYaTOCTH JPEBECHHBI
sonmoun (ASPV), o00pabaThiBaid MMITYyJbCAMA MAarHUTHOM HHAYKIHH C
n3Mensemot yactoror or 0,8 mo 51,2 I'm Ha mpoTsHKEHUH & MHH.
TecTupoBaHre MHUKPOPACTEHHH NPOBOIMIN METOJOM COHABHY-BapHaHTa
uMMyHO(epMeHTHOro  aHamm3a. [lpumenenne MMUT  obGecneunBano
03/I0pOBJIEHHE OT KOMIUIEKCa BUpPYcoB 55 % OT uMCiIa TECTHPOBaHHBIX
9KCIUIAaHTOB. B skcnepumenTtax ynamock monyduts 10 100 % cBOOOJHBIX OT
BUpyca OOpO314aTOCTH APEBECHHBI SIOJIOHM DPACTEHHH, 4YTO IIO3BOJISIET
pexoMennoBatb npumeHeHue MUT Ha cragum MUKpPOpPa3MHOXKEHUS
pacteHuil. PaccuntanHbIi TOI0BOII SKOHOMHYECKUI A(PHEKT OT BHEAPESHUS
JAHHOTO cmocoba o3mopoBieHust cocrasiasier 420 1. py6. wa 1000
HKCIUIAaHTOB.

Jumepamypa
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2. Yoaneiues M.T., Jlonenkux B.WU., Bemnos I'.B., Ynageiuesa I'.1O. Joxraowt PACXH,
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MAGNETIC-PULSE THERAPY AT IMPROVEMENT OF PLANTS
OF THE PEAR FROM VIRUSES IN VITRO

Upadyshev M.T., Donetskih V.I., Petrova A.D., Metlitskaja K.V.

All-Russian Horticultural Institute for Breeding, Agrotechnology and
Nursery,
All-Russia Selection-Technological Institute of Horticulture and Nursery
115598, Moscow, Zagorevskaya st. 4, vstisp@vstisp.org

The numerous researches carried out by us have shown, that pulse
magnetic fields actively influence plants, their separate bodies and cells, on
activity proceeding in them physiological processes [1, 2]. Now wide use of
the given non-polluting method of influence in agriculture is inconvenient
because of absence both the specialized equipment, and technologies. For the
decision of the given problem serves developed by us programmed an experimental
sample of a stimulator of magnetic-pulse SMP-3 [3].

The purpose of researches was perfection of methods of improvement of
stocks of a pear from latent viruses by increase of efficiency of improvement
and ecological safety.

Studied action magnetic-pulse therapies (MPT) on improvement from
viruses of a stock of pear Beryozolistnaya. As objects of researches
microrunaways of stocks of a pear served. Explants stocks the pears infected
with viruses of a mosaic apple (ApMV), Apple stem grooving (ASGV) and
Apple stem pitting virus (ASPV), processed pulses of a magnetic induction
with changeable frequency from 0,8 up to 51,2 Hz during 8 minutes. Testing
of microplants carried out a method of sandwich - variant enzyme-linked
immunosorbent assay. Application MPT provided improvement from a
complex of viruses of 55 % from number tested explants. In experiments it
was possible to receive up to 100 % free from ASGV plants that allows to
recommend application MPT for stages of microduplication of plants. The
designed annual economic benefit of introduction of the given way of
improvement makes 420 thousand rubles on 1000 explants.
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COXPAHHOCTD KJ1YBHEM KAPTO®EJISA MOCJIE TAMMA-
OBJIYYEHUSA

Ipireunues I1.H., TuxonoB A.B., Paukosa B.M., /liooumoBa JL.A,
Manun K.B.
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Kuesckoe wocce, 109 xu, paul-gomel@mail.ru

HccrenoBaHo BimMsSHHE TaMMa-oONydeHHs KIyOHeH KkapTodens Ha
MPEOTBPAIIEHIE NIPOPACTaHKUA M MPOAJICHUE Cpoka xpaHeHus. OOiydeHue
KIyOHer kapTodens npoBoawin B go3ax 5, 10, 50, 100, 120, 150, 240 u 360
I'p. KourposbHble 1 0ONyueHHBIE OOpa3lpbl KIyOHEH XpaHWINCH IIPH
koMHaTHOU Temiepatype 20-24 °C u otHocuTensHON BnaxHocTu 40-60% u
B XpaHuwiuiie mpu Temmnepatype 10-12 °C u oTHOCUTENIBHOM BIaXKHOCTH §5-
95% B TeueHume 5 MecsneB. B mpoliecce XpaHeHUs NPOBOIWIN aHAIU3
KIyOHEe Ha IMOTEepI0 Beca, CONEpXKaHUWE B KIYOHAX CYXOro BEIICCTBa,
KpaxmMaia 1 caxapos.

YcraHOBIIEHO, 9TO 0ONyUeHHe KapTodens B no3e 100 I'p BaBoe cHmxkaer
KOJIMYECTBO MPOPOCTKOB IO CPABHEHUIO C KOHTpoJeM, a B fo3e 120 I'p u
BBIIIE — TIOJIHOCTBIO IPEIOTBPAIIAET NpopacTaHne KapTodes.

Obnydyenne B mo3ax cBeime 100 I'p cHmkaer moTtepu Beca KIyOHeEH
BCJIC/ICTBHE MPOLIECCOB ABIXaHUS M TPAHCIHPALMH B MPOIECCE XPAaHEHUH B
1,5-2,0 pa3a o cpaBHeHHUIO ¢ HEOOIy4eHHBIM KapTodeneM. Tak, B yCIOBUsIX
XpaHeHUsI TIPH BBICOKOH BraxkHoCTH (85-95%) 1 HI3KO# Temmepatype (10-12
°C) noTtepu Beca mocine 4 MecsIeB XpaHeHUsT COCTaBWIM B KOHTpouse 9,2%, B
rpynmnax, obmydeHHslx B mo3e cebime 100 I'p — 4,9%. Ilpu xpanenuu B
KOMHATHBIX ycloBusX (BnaxxkHocTh 40-60 % u Temnepatypa 20-24 °C) noce
5 Mecs1eB IOTepH Beca KiyOHel B KOHTpoJie cocTaBmwin 29,6%, B rpynmnax,
obiyyeHHbIXx B no3e cBbime 100 I'p — 18,6%, mpu naHHBIX YCIOBHSX
XpaHEHHs OCHOBHas TIIOTeps Beca KIyOHeH 0OyciioBlIieHa IIporieccaMu
TpaHcrimpanmu. [lotepn Beca KIyOHEH IpH NMpOpacTaHUM HEOOIYYEeHHOTO
KapTo(essi COCTaBUIIM JIOTIOTHNTENBHO 7-8% mocie 4 MecsIeB He3aBUCUMO
OT YCIJIOBHI XpaHEHHUS.

Takum oOpaszom, ramma-oOiydenue kaprodens B mo3ax 120-360 I'p
MOJTHOCTBIO MPEIOTBPAIIAET €ro MpOopacTaHWe W CHIDKAaeT KaK IOTepH Beca
KiyOHel B 1,5-2 pasa mpu XpaHEeHHUH.
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THE PRESERVATION OF POTATO TUBERS AFTER GAMMA-
IRRADIATION

Tsegvintsev P.N., Tikhonov A.V, Rachkova V.M., Lubimova L.A.,
Manin K.V.

Russian Institute of Radiology and Agroecology
249032, Kaluga region, Obninsk, Kievskoye shosse, 109 km,
paul-gomel@mail.ru

The effect of gamma-irradiation of potato tubers were examined in order
to prevent their germination and extending shelf life. Potato tubers irradiation
was performed at 5, 10, 50, 100, 120, 150, 240 and 360 Gy. The control and
irradiated samples of tubers stored at ambient temperature 20-24 °C and 40-
50 % relative humidity and storage temperature of 10-12 °C and 85-95 %
relative humidity for 5 months. Tubers were analyzed for weight loss, the
content of dry matter in the tuber, starch and sugars during storage.

It is found that the potatoes irradiation dose of 100 Gy twice reduces the
number of sprouts in comparison with control, and a dose of 120 Gy and
higher completely prevents potato germination.

The irradiation at a dose of 100 Gy reduces weight loss of tubers due to
transpiration and respiration processes during storage at 1.5-2.0-fold
compared with unirradiated potatoes. weight loss after 4 months storage in
the control amounted to 9.2% in the groups irradiated at a dose of 100 Gy -
4.9% when stored at high humidity and low temperature. Tuber weight loss
after 5 months in the control amounted to 29.6% in the groups irradiated at a
dose of 100 Gy - 18.6% when stored under ambient conditions. The main
tuber weight loss is the process of transpiration during storage conditions.

Weight loss during the germination of unirradiated potatoes tubers
amounted to 7-8% an additional after 4 months for all storage conditions.

Thus, potatoes gamma irradiation in doses of 120-360 Gy completely
prevents its germination and decreases weight loss of tubers during storage
by 1.5-2 times.
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