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AHHOTALMA

CraTbs NocBsiLLEeHa NaMsATV Y4eHOro W neparora, fA.T.H., npod. BaneHtuHbl CtenaHoBHbI KonopssHon (1937-2023).
CoxpaHeHWe Ka4ecTBa MULLEBBIX CUCTEM, ONpeLENsIoLLEro MULLEBYH LIEHHOCTb M Be30MacHOCTb NMPOAOBOSILCTBEHHOMO ChIpbS
W NULLEBBIX NPOAYKTOB, CHUXEHUS MOTePb MpU XpPaHEHWUM, YBENMYEHUE CPOKOB FOAHOCTM C MPUMEHEHNEM UCKYCCTBEHHOMO
X0/104a — OfiHA M3 OCHOBHBIX 33[ja4 COBPEMEHHBIX MULLEBLIX TEXHONIOMUN.

B HacToswelt cTaTbe npefcTaBneH 0030p MHOrONeTHUX MCCNeAOBaHMIA HaydHoW LWKombl npodeccopa B.C. KonopssHon
Mo NPUMEHEHMIO XONOAWIBHBIX TEXHOOMUIA B 0becneyeHnn Npo0BoLCTBEHHOI be3onacHocTH. B npoekTax, peann3oBaHHbIX
nof, pykoeofcTBoM BaneHTuHbl CTenaHoBHbl KonoasasHoi, Hapsay ¢ pa3paboTKomn peLenTyp NULLEBLIX NPOAYKTOB 4SS 3[0-
POBOr0 NUTaHKsA, 060CHOBLIBANIUCH TEXHONIOMMYECKUE NapaMeTpPbl NPOM3BOACTBA U XPAHEHMS, CO3AaBaNMCh HOBbIE BUAbI yNa-
KOBOK M HaHOMOKPbITUIA ¢ 6apbepHbIMU CBOWCTBaMY, NO3BONAIOLIMX COXPaHSATb MULLEBbIE CUCTEMBI B TEYEHWE AJIMTENBHOMO
BpPEMEHW Npyu 0becneyeHn BbICOKWX NMOKa3aTenelt KadecTsa u besonacHocTu. B HayuHo-uccnepoBaTenbckux paboTax pelua-
nacb 0JHa U3 aKTyanbHbIX HapOAHOX03ANCTBEHHBIX NPObIEM, CBA3aHHAs CO CHUMKEHWEM NOTepb OT MUKPObManbHONM nopun
NPOAOBOSIbCTBEHHOIO ChIpbsl, pa3pabaTbiBanMch TEXHOMOMMU 3aMOPaXMBaHUS U HU3KOTEMMNEPATYPHOTO XpaHeHUs, npeaara-
Ncb MeToabl BUOKOHTPONSA Ha OCHOBE MCCNeA0BaHUS MUKPOBHbIX CO0BLLECTB, BHEAPANMCH TEXHONOMMUM KOMMEKCHOrO UC-
Mosib30BaHMs BCEX BULOB Cbipbsi — He TOJIbKO OCHOBHOIO, HO M NM0BOoYHOrO.

B ctatbe npuBeneHsbl pesynbTaThl paaa UccnefoBaHWi, NpoBefeHHbIX nog pykoBoacTeoM B.C. KonoassHoi. bbino nokasato,
YTO CKOpOCTb POCTa CaHUTAPHO-MOKA3aTeNbHbIX MAKPOOPraHM3MOB 3HAUMTENBHO 3aMelJISeTCA NPY XPaHEHUM MENKOKYCKO-
BbIX NonydabpuKaToB U3 TENATUHBI C Pa3NMYHBIMU NOKPLITUAMM: PacTBOPaMU OPraHUYECKUX KUCTOT U KeNaTuHa U XMT03aHa,
anbruHata HaTpus WU XMT03aHa, ryapoBoii KaMeay M XMT03aHa B PasfIMyHbIX COOTHOLLEHMSX U B NONIUITUNEHOBO YNAKOBKE.
MpuBeaeHb! pe3ynbTaThl MCCeA0BaHWI No pa3paboTke BuodYHrMUMAHBIX NpenapaToB, onpeaeneHnto Habopa BUOKOHTPOSb-
HbIX areHToB A/ CO3AaHWsA 6uonpenapaTtoB N0 CHUMEHMIO NAaTOreHHOW Harpy3KW pacTUTENbHOM NPOLYKUMM NpU XpaHeHWM
B YC/IOBUSIX HU3KUX MONOMUTENbHbIX TeMnepaTyp. OueHKa aHTaroHMCTUYECKOW aKTMBHOCTW B OTHOLUEHWM (QUTOMATOreHHbIX
MWUKpPOOpPraHWM3MOoB NJ1000BOLLHON NPOAYKLMM BhISBUNA, YTO Y psAfa LUTaMMoB nceBaoMoHag, (RF13H, RF14J, RM14B, RF12C)
BblpaXKeH OMOKOHTPOSIb M alaNTUBHOCTb, XapaKTepU3YHLLMIACA METAbONUTHOM M 3aLLUTHO aKTUBHOCTbIO.

Mop HayyHbIM pykoBoacTeoM B.C. KonopssHon usyyanucb pasnnuHble crnocobbl npoLecca 3aMopaKMBaHWA PacTUTENbHbIX
MPOAYKTOB B BO3LYLLUHOW Cpefe, XUAKUX X1aA0HOCUTENSX U MapOKaneNbHOoW a30THOW Cpefie NMpM pasfMyHbIX TeMnepaTtypax.
MpencTaBneHbl pe3ynbTathl M0 YaCTUYHOM Aernaparauuy METOAOM MUKPOBOJIHOBOIO BaKyyMHOr0 06e3B0OXMBaHUA W 3aMo-
PKMBAHMIO ATOA 3eMNSHUKU Caf,0BOM, YEPHON CMOPOLAUHbI, APOHMM.

BbinyckHuky HayuHoi wkonbl B.C. KonogssHoii npogonkatot paboTy Kak B Hay4HO-MCCNef0BaTeNbCKNUX M 06pa3oBaTesibHbIX
OpraHu3aumsx, TaK WU B KPYMHBIX POCCUACKUX U 3apyDeHbIX MHAYCTPUATBHBIX KOMMaHMSIX.

KnioueBble cnoBa: Haquaﬂ wkona; B.C. KonopAsHas; 6VIOKOHTp0J'Ib; nonunenTMAHO-NoNMcCaxapuaHoe TMOoKpbITHE;
aernaposamMmopaxunBaHue.
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ABSTRACT

The paper is dedicated to the memory of the scientist and teacher, Doctor of Engineering, Professor Valentina S. Kolodyaznaya
(1937-2023).

Preservation of quality, nutritional value, reduction of storage losses, increasing the shelf life of raw materials and food
products by refrigeration is one of the main tasks of contemporary food technologies.

The article presents a review of long-term researches of Prof. Kolodyaznaya’s scientific school on the use of refrigeration
technologies to provide food security. The projects supervised by Valentina Kolodyaznaya involved designing of recipes
for healthy food products, demonstrated the feasibility of process and storage parameters, created new types of packaging and
barrier nanocoatings, allowing to preserve food products for a long time and ensure their high quality and safety. The research
papers addressed a pressing national economic problem of reducing losses associated with microbial spoilage of food
ingredients, developed freezing and low-temperature storage technologies, proposed biocontrol methods based on the study
of microbial communities, and introduced technologies for comprehensive use of all types of both basic and side ingredients.
The paper presents an overview of some studies led by Valentina S. Kolodyaznaya. It is shown that the growth rate of indicator
bacteria is much lower during storage of small-piece semi-finished veal products with different coatings, including solutions
of organic acids and gelatin and chitosan; sodium alginate and chitosan guar and chitosan in different ratios and in polyethylene
packaging.

The paper presents the studies of biofungicides, a set of biocontrol agents used to develop biopreparations reducing the pathogen
load on plants during storage at low positive temperatures. Evaluation of antagonistic activity against phytopathogenic
microorganisms of fruits and vegetables revealed that some pseudomonad strains (RF13H, RF14J, RM14B, RF12C) have
biocontrol and adaptive properties characterised by metabolic and protective activity.

Various methods of freezing plants in air medium, liquid coolants, and vapour nitrogen medium at different temperatures
were studied under the supervision of Professor Kolodyaznaya, including studies of partial dehydration by microwave vacuum
dehydration and freezing of garden strawberries, blackcurrants, and chokeberries.

Graduates of Kolodyaznaya scientific school continue to work both in research and educational centres and large Russian and
foreign industrial companies.
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HAYYHbI 0B30P

OCHOBHOW TEKCT CTATbM

Hayunas wkona npodeccopa KonogssHon B.C. B obna-
CTU HU3KOTEMMNEPATYPHBIX W MULLEBBIX TEXHONOTMIA BHECEHA
B «PeecTp BefylMx HayyHbIX M Hay4YHO-MEAArornyecKux
wkon r. CaHkr-lNeTtepbypra», LUMPOKO M3BeCTHA KaKk B Poc-
cuitckon Meaepaumu, Tak 1 3a pybexom.

[.T.H., npod. KonoassHas
BaneHtnHa CrenaHoBHa
(1937-2023)

Dr. Sci. (Tech.), Professor
Kolodyaznaya Valentina
Stepanovna (1937-2023)

>

Peanusauumsa HauuoHanbHoro nNpoeKTa «TexHonornyeckoe
obecneyeHne NpoAOBONLCTBEHHOM Ge3onacHocTu» Poccuii-
ckon Depepauny CTaBUT 3aAaqy AOCTUMKEHUS TEXHUHYECKOM
U TEXHOJIOTMYECKOWM HE3aBUCMMOCTU CENbCKOro X03ANCTBA,
NMULLEBOIN U NepepabaTbiBaloLLE MPOMBILLIEHHOCTH, YTO He-
BO3MOXHO 0€3 Hay4yHO-000CHOBAHHOIO NOAX0AA K PasBUTUIO
XOMOAWNBHBIX MULLIEBLIX TEXHOOMMIA.

CoxpaHeHue KauecTBa, MULLEBOW LIEHHOCTH, CHWKEHMSA
MoTepb MPU XpaHeHUW, YBEWMYEHWSI CPOKOB FOAHOCTM MU-
LLeBbIX NPOLYKTOB W MPOLOBONbCTBEHHOIO ChipbS — OAHA
M3 OCHOBHbIX 3a[a4 COBPEMEHHBIX MULLEBLIX TEXHOOTHUA.
[na npoaneHuss CPOKOB rOAHOCTU HeODXOAMMBI HALEKHbIe
cnocodbl, CPeACTBA M TEXHONOTUYECKUE peLLeHus, obecne-
YnBaloLLME NPOSIOHMMPOBAHHYIO 3aLLMTY NULLIEBbIX NMPOAYKTOB
1 NPOAOBONILCTBEHHOMO ChipbA OT MOPAXKEHWUS MNIECHEBLIMU
rpubamu, ApoXOKaMU U OPYTUMM HEXenaTenbHbIMA MUKPO-
OpraHvM3MaMm, He HapylualLlme Npu 3TOM TPAAMLMOHHBIX
TEXHONOrMYECKUX MpoLieccoB npoussoacTea [1].

B npoekTax, peann3oBaHHbIX MoJ PYKOBOLCTBOM Ba-
neHTuHbl CrenaHoBHbI KonopasasHoi, Hapsaay ¢ pa3paboToil
pelenTyp NULLEBLIX MPOAYKTOB AJIA 3[40POBOr0 MUTaHWS,
000CHOBbLIBAIUCL TEXHONOTMYECKME MapaMeTpbl Npou3-
BOACTBA M XpaHEHWs, CO3[aBajuCb HOBbIE BUAbI YNaKOBOK
M HaHOMOKPLITMIA C BapbepHbIMM CBOWCTBaMU, MO3BONSAI0-
LUMX COXpaHATb MULLEBbIE CUCTEMbI B TEYEHUE AJIUTENBHOMO
BpeMeHu Npu obecneveHnn BbICOKMX MOKa3aTenen KayecTsa
1 6e30MacHoOCTH, peLlanacb OfHa M3 aKTyasbHbIX HapoAHO-
XO3IMCTBEHHBIX Npob/ieM, CBA3aHHas CO CHUMKEHMEM MOTepb
OT MUKpOOMankHo Nopyun NpoAoBOJILCTBEHHOIO ChIpbS, Pas-
pabaTbiBaNUCL TEXHOMOMUM 3aMOPAXKUBAHUS U HU3KOTEMIE-
PaTypHOro XpaHeHusl, Npeanaranucb Metoabl GMOKOHTpONS
Ha OCHOBE WCCNEA0BaHUA MUKPOBHBIX C00bLLECTB, BHEApPS-
NUCb TEXHOMOTUM KOMIIEKCHOTO MCMOJb30BaHWSA BCEX BU/0B
CbIpbsi — He TOJIbKO OCHOBHOTO, HO M N0B0YHOrO.

Ocoboe MecTo B uccneposanusax B.C. KonoassHvon 3a-
HWMa/in TeopeTUHECKMe U 3KCMEpPUMEHTaNbHbIE UCCeNoBa-
HWA MO NMPUMEHEHMI0 UCKYCCTBEHHOMO X0/104a B MULLEBbIX
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XONoanbHan TeXHMKa

0Tpacnsx no CleAyLWMUM HanpaBneHNAM:

 pa3BUTWE 3HaHMIA B 06/1aCTW MUTAHUA U U3YYeHWe NPOAO-

BOJIbCTBEHHbIX NOTEPb MO BCEW LiENOYKe MPOM3BOACTBA

pacTUTeNbHOM NPOLYKLMK;

* MCCNEAOBaHME 3alMTHBIX MeXaHW3MoB, (u3uonoro-
BUOXMMUYECKNX U DU3MKO-XMMUYECKUX NMPOLLECCOB, Npo-
TEKAIOLWMX NPU OXNAKLEHUM W XPaHEHWUM pacTUTENbHOM
NPOAYKLMM C NPUMEHEHNEM MCKYCCTBEHHOTO Xonoaa, buo-
NOTMYECKUX CPEACTB 3aLLuThbl. [IpW XpaHeHUM oxnameH-
HOM CeNbCKOX03ANCTBEHHOM NpofyKuuu bonee addek-
TMBHOE YBESIYEHME ee CTOMKOCTM JOCTUraeTCsA He TONBKO
CHUXKEHWEM TeMrepaTypbl XpaHEH!S, HO U MPUMEHEHNEM
OOMONHUTENBHBIX K X0N0AY QU3MKO-XUMUYECKMX W Bro-
NOTMYECKNX CPEACTB 3aLLUTI;

TEXHONOruA XpaHeHUs KapTodens C UCNoNb30BaHWEM 3H-
BO(UTHBIX MUKPOBHBIX Npenaparos;

* TECTUpOBaHWE MUKPOOPraHU3MOB in ViVO Ha LUMPOKOM
cnekTpe Bo3byauTenend naToreHesa MIOLO0BOLLHOM
NPOAYKUMM B YCIIOBUAX MOCTYPOXKAWHBIX TEXHOMOMUA
XONOAUNBHOIO XPaHEHUs! MPYU KOMM/EKCHOW OLEHKe aH-
TaroHUCTUYECKON aKTUBHOCTU BbIENEHHbIX LITaMMOB
W KOJEKLMOHHBIX KYMbTYp;

 uvccnefoBaHWe U 060CHOBaHME TEXHONMOMUYECKUX PeXu-
MOB MPO/IOHTMPOBAHHOM XpaHEHWs N0LO0BOLLHOM Npo-
LYKUMM C MPUMEHEHUEM Ta30-CENEKTUBHBIX TPEKOBbIX
MeMOpaH Ans CO34aHWsA ra3oBblX Cpef, C MOHUKEHHOM
KOHLIEHTpaLMeil KUCNOpoAa W MOBbILIEHHOW AMOKCMAA
YrNepoaa B YCNOBUAX HU3KMX MONOKMTENbBHBIX TeMnepa-
Typ. [lnA XpaHeHus NNOOOB B KOHTPOJMPYEMOW aTMoc-
(epe npensioxkeHbl MeMOpaHbl pasfiUyHbIX TWUMOB, W3-
FOTOBNEHHbIE U3 MOMMEPHBIX M TKaHEBbIX MaTepuasos..
OHUM OTIMYAKOTCA ra30MPOHULIAEMOCTbIO, afre3VOHHBIMU
CBOMCTBAaMM, MPOYHOCTBIO M IKCN/TyaTaLMOHHBIMU XapaK-
TEpPUCTUKaMUK;

» Bblbop BbICOKOI(PGHEKTUBHBIX MHIMBUTOPOB pocTa MCUX-
poduUNbHOM MUKpOGOpbl C ONpefefieHneM KUHETUYe-
CKUX Mogenen pocTta NcuxpoduibHbIX MUKPOOpraHN3MoB
Npy UHMBMpoBaHUK BapbepHbIMK daKTopamu B NpoLiecce
XpaHeHus MULLEBbIX NPOAYKTOB MBOTHOM NPOUCX0XKAE-
HUS B YCIIOBUAX O/IM3 KPUMOCKOMUYECKUX TEMMepaTyp;

 pa3spaboTka 3Kooruyeckn 6e3onacHbIX MapKMPOBOUHbIX

HaKNeeK (CTUKepoB) NI NNIOA0BOOBOLLHOM NPOAYKLMM,

coBMelLaloWmx B cebe Kak OCHOBHYID (QYHKLMIO 3TUX

HaKMeeK, TaK M cnocobHoCTb 3alMLLaTh NPOAYKLMIO

OT MOPYM MPYU XPAHEHUM W TPAHCTIOPTUPOBKE;

*  M3yyeHue YCTOMYMBOCTM BMONOrNYECKM aKTUBHBIX Aoba-
BOK MpY XpaHEHUM 1 TEXHOMOTMYHOCTH UX UCTI0b30BaHNA
B MPOU3BOACTBE PYHKLMOHAMBbHBIX NPOAYKTOB MUTaHWS;

 pa3paboTKa TEXHUYECKWX PELLEHWUN U TEXHONOMMIA HU3KO-

TemnepaTtypHon 06paboTkM M xpaHeHus BUONOrMYeCKUX

006BEKTOB.

HayyHas wkona npodeccopa KonopssHon B.C. Bxo-
JMT B YMCNIO BEAYLUMX HAyYHbIX LUKOM B 06/1aCTW NULLEBbLIX
TEXHOMOTWN B pARY HayuyHbIX LKkon fonoBkuHa H.A., Yno-
Ba [.b., OctpoymoBa J1.b, TuwwuHa B.b., BacunuHua UM,
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Ipuwenko AL, Macnosa A.M., 3aboganosoi J1.A., Me3eHo-
gon 0.4., MeneguHoi T.B. n gp.

Yyenunku B.C. KonogssHoi npoponxaioT HaydHble uccne-
[0BaHWsA N0 MPUMEHEHWI0 B MULLEBLIX OTpacnsx bakTepuii-
aHTaroHMCTOB, MO/UCaxXapuioB, B TOM YMCNle XMTO3aHa
W anbruHaToB, MOJMMENTUAOB, (EHONbHBIX COELUHEHMHN,
pa3paboTKe HU3KOTEMMEPATYPHbIX TEXHONOMMN XpaHEHUS NK-
LLEBOTO ChIpbsA W TEXHONOTMI PYHKLMOHANbHBIX U Creuuani-
3MpOBaHHbIX MPOAYKTOB Ha OCHOBE ryboKoi nepepaboTku
MPOAOBOSILCTBEHHOMO ChIPbA.

Mo pesynbTataM COBpEMEHHBIX UCCNef0BaHWIA B 06nacTu
MULLLEBOW TEXHONOTMM M MUKpOBMOnoruv bonbLLoe BHUMaHMe
yAenseTcs roMeoctasy MUKpoopraHusmoB. Hanpumep, Bbi-
LepXu1BaHUe onpefeneHHoro ypoBHA pH B y3Kux npepenax
ABNSeTCA 00M3aTeNbHbIM YCNOBMEM U XapaKTepPHOM 0COBeH-
HOCTBH JKU3HELEATENBHOCTM BMONOrNYECKUX OpraHM3MoB —
KaK BbICLUMX, TaK W HU3LLKX, TO eCTb €CIM UX BHYTPEHHEE paB-
HOBeCMe HapyLLaeTcs U3-3a BO3AENCTBUS KOHCEPBUPYHOLLMX
(bapbepHbIx) GaKTOpPOB, TO OHU TEPSAIOT CNOCOBHOCTL pas-
MHOXaTbCA UK Aaxe nornbaltot, Npexae YeM ux roMeoctas
bynet BoccTaHoBneH. TakMM 06pa3oM, yBENMYEHUE CPOKOB
XpaHeHWs! MOXET JOCTUraTbCs NYTEM BPEMEHHOIO WIK MoJI-
HOro BI0KMPOBaHUs TOME0CTasa COAEPIKALLMXCS B MULLEBOM
NPOLYKTE MUKPOOPraHWU3MOB.

B coBpemeHHOW TeXHOMOMMM XpaHeHUs CTaBUTCA 3afaya
pobusatbcs Takoro addekTa, yTobbl HapbepHble haKTopbl
B MPOAYKTe BO3[ENCTBOBaNM Ha pasHble COCTaBNAIOLIME
BHYTPU MUKPOBManbHOM KNeTku (KneTouHas MembpaHa, JHK,
depmeHTHbIe cucTeMbl, pH, akTMBHOCTL Boabl, Eh) 1 Hapy-
LWanu pasnuMyHbIMK criocobaMm roMeocTas NpUCyTCTBYHLLMX
B NPOAYKTE MUKPOOPraHU3MOB.

Mop pykoBoacTBoM npodeccopa KonopssHoii B.C. npo-
BOAWIUCL UCCNENOBaHUA, rae 06beKTaMM NpUMEHEHUS Ha-
HOTEXHOJIOMMM B MULLEBLIX NPOAYKTaX ABNSAIUCL CbefobHble
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MEHKW U MOKPbLITUS, UCMONb3YEMble 4151 YBENMYEHWS CPOKOB
XpaHeHus U MoaMdUKaLMM CBOWCTB NOBEPXHOCTM MPOLYKTA.
HaHonamuHaTHble nneHku, bnarogaps HaauuMio HeCKoNb-
KUX CNOEB, 06nafalowmx pasHbIMU CBOWCTBaMM, MOTyYT BbiTb
napo- M rao30HenpoHWULAEMbIMUA, aHTUMUKPODHBIMY, CHU-
aloLMMK MoTepK Macchl NpofykTa. Ha utorosbie cBolicTBa
HaHONIAMMHATOB BJIMSKOT KOJIMYECTBO HAHECEHHBIX CIIOEB,
WX MOCNeSO0BaTeNbHOCTb, YCNIOBUS MPUTOTOBNEHUS COCTABOB
AJ19 TIOKPbITUIA.

Ha puc. 1 nokasaHbl KMHETUYECKWE KpuBble pocTa Mu-
Kpodnopbl B 3aBUCUMOCTU OT NMPOACIIKUTENBHOCTU XpaHe-
HUS MSiCa M YCNIOBMI XOMOLMNBHON 06paboTKy.

Wcnonb3oBaHue pasinyHbIX aHTUMUKPOOHBIX CpeacTs
MPU KOHCEPBMPOBAHUM KOHKPETHBIX BUAOB MULLEBbIX MPO-
LYKTOB MMEeT onpefefieHHble NMpeuMyLLecTBa, NOCKObKY
MUKpoOMonorMyecKas cTabunbHOCTb MOXET A0CTUraThCs
33 cYeT KOMOMHUPOBAHMSA BO3LENCTBUS Pa3fMYHbIX (aKTo-
POB Ha HeBbLICOKOM YpoBHe. Ha npaKkTuke — 3T0 03Hauaer,
yto 6onee 3peKTMBHO UCMONb30BaTh pasNnyHble bakTe-
puocTaTUyecKne KOMMOHEHTHI B HeBOMbLUMX KonMuecTsax,
YeM TONbKO OAMH KOMMOHEHT B 6ONbLIOM KonMuecTBe, TaK
KaK pasnuyHble BellecTBa BO3LEWCTBYKT Ha pasHble CO-
CTaBNISIOLLME BHYTPU KNETKM M 0BecrneynBalT nosBaeHue
CUHepruyeckoro addekra.

Mpn XpaHeHUM NpoAyKTOB B YCNOBUAX MSAMKOro Aen-
CTBUS HeDBOMbLIMX [03 pasfNUyYHbIX [LOMOSHUTENbHBIX
K X0Nnogy CpeAcTB pocTuraetcs Hauwbonee addeKTuBHas
M 3KOHOMWYHas 3awmTa. TaK, uccnegoBaHUSMU NpPOBOAK-
MbiMK K.T.H. [l.A. bapaHeHKo nopj pyKoBOoACTBOM BaneHTu-
Hbl CrenaHoBHbl KonopsasHon nokasaHo [2], 4To cKopocTb
pocTa CaHWTApHO-MOKA3aTeNlbHbIX MUKPOOPraHW3MoB —
Me30(U/bHbIX a3pobHbIX M (aKynbTaTUBHO-aHa3PObHbIX
(KMAD®AHM) 3HauuTenbHO 3aMepnfeTcA MpU XpaHeHUu
MENKOKYCKOBbIX NONy(pabpuKaToB M3 TENATUHBI U KPOJIMKA,

# OpHOCTaAMAHOE OXNakaeHHE

A NoamopaKkueaHue

8 9 10 11 12 13 14 15
T, or

B QsyxcTaguiiHoe oxnaxaeHue

Puc. 1. KuHeTndeckue Kpueble pocTa MUKpOQIopbl 0XaXAeHHOro MsACa NPU X0N0AWILHOM XpaHEeHUN TeNSTUHBI [2].
Fig. 1. Kinetic curves of microbial growth in chilled meat during refrigerated storage of veal [2].

DAl https://doiorg/1017816/RF677098




HAYYHbI 0B30P

BapEHbIX W KOMYeHbIX Konbac, KonyeHo-BapeHoW CBUHOW
TPYAMHKM C pa3iUYHbIMW MOKPBLITUAIMUM: pacTBopaMu opra-
HWYECKWX KMCNOT U JKenaTuHa u xuto3aHa (Xen-Xur), anb-
rMHaTa HaTpus M xuto3aHa (Anbr-Xwt), ryapoBoil Kameam
1 xuto3aHa ([yap-XuT) B pasnnyHbIX COOTHOLLIEHMSAX U B MO-
NIM3TUNEHOBOM YMaKOBKe.

BhisiBneHo, 4To MOKpLITUS BO BCEX CiyYasX YMeHblua-
JIN MHTEHCMBHOCTb Pa3BUTUA MUKPOQIOpbl MO CPaBHEHUIO
C KOHTpOnbHbIMM 06pa3uamu. HanbonbLuuii 6aktepuoctatu-
YecKu 3 dEKT 0T NPUMEHEHMS NOKPLITMIA 0TMeYancs y 06-
pasuoB C MCMO/b30BaHWEM MOAMNENTUAHO-NONCAXapuA-
HOro MOKPBLITUA. B NonMcaxapuaHbIX MOKPLITUSX HA OCHOBE
anbruHaTa HaTpus U XMTo3aHa U ryapoBOM KaMeau U XuTo-
3aHa, 0TMEeYEHO YMyyLleHWe MUKPOBMONOrMYeCcKUX NoKa3sa-
Teneii Npu yBeNMYEHUM 0NN XMTO3aHa B cMecu (puc. 2).

Takke ObINO BbLISABNEHO BJIMAHME 3aMOpaXUBa-
HUS Ha copepikaHue cBOBOAHLIX aMMHOKUCIOT WU 06U
aMUHOKUCNOTHBIA coCTaB TenatuHbl [3]. Bo MHoroM wu3-
MEHEHWS] aMUHOKMCNOTHOrO CoCTaBa CBA3aHbl C MnoTe-
pAMU BRaru npu xonogunbHol obpabotke. MNokasaHa 3a-
BMCUMOCTb MEXAY U3MEHEHNEM COAEPIaHNA aMUHOKMCIOT
M TUNOM CTPYKTYypbl ee OOKOBOM Lenu. YCTaHOBNEHO,
YTO NpOLIECC 3aMOpaXWBaHNUA TENATUHBI NpU TeMnepaTypax
-24 °C n -35 °C cHMKaeT aMUHOKMCIIOTHBI CKOp BCEX He3a-
MEHWUMbIX aMUHOKMCAOT, XOTA W B pa3Hoii cTeneHn. MeamaH-
HOEe CHU}KEHMEe aMUHOKMCIOTHOrO cKopa Ha 10 % npousoLwuno
nocie 3aMopaxuBanus npu -24 °C (MMHUManbHOe CHUXe-
Hue Ha 2% v MakcuManbHoe Ha 26%). [ocne 3aMopaxuBa-
Hua npu -35 °C MeauaHHOe CHUMKEHWe aMUHOKUCIOTHOMO
ckopa coctasmno 7% (MuHMMyM — 1%, Makcumym — 18%).
B oxnaxaeHHON TensiTMHe efMHCTBEHHOW NUMUTUPYIOLLIEH
aMUHOKMUCIOTOM OKasancs JIeWUMH € aMWUHOKMCNOTHBIM
ckopoM 0,81. B TenstuHe nocne 3amMopaxuBaHus bbino age
JIMMUTUPYIOLLME aMUHOKUCIOTBI — NENLMH U TUCTUAMH. WX

20
18 -

16

KMA®AHM, 10*KOE/r

14 -

12 -

10

L
e 1
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bannel nocne 3amopaxueanua npu -24 °C coctasunm 0,79
1 0,88, npu -35 °C — 0,80 1 0,97, cooTBETCTBEHHO.

04HO M3 HampaBNEeHWiA Hay4YHbIX MCCNELOBaHWI, BO3IIIaB-
nsemblx BaneHTuHoi CrenaHOBHOM M NMPOLOIMKEHHOE A.TH.
KunpywkuHon E.W., nonyumno aktMeHoe passuTue Mo MC-
Mnosib30BaHUI0 BUOTEXHOMOMMM B CENTCKOM XO3SIACTBE, OpU-
EHTUPOBAHHOE Ha NOCTYpOXKaliHble HUOTEXHONOMUK XpaHEHMS
pacTUTeNbHOM NpOAYKUuMM: pa3pabotka BuodyHrMUMaHbIX
npenapatos, ornpefeneHne Habopa GMOKOHTPONbHBLIX areH-
TOB A1 CO3[1aHMsA BONPEenapaToB N0 CHUKEHUIO NATOreHHO
Harpy3Ku pacTUTENIbHOW MPOLYKLMW NpU XpaHEHUW B YCHO-
BMAX HU3KUX MONOMUTENbHBIX Temnepatyp. TeMnepatypel
XONOAMIBHOM0 XpaHeHWs 0060CHOBLIBAKT HeobxoaMMoCTb
MOMCKA afanTUPOBaHHbIX LUTAMMOB, CMOCOBHBIX MPOABNATH
aHTarOHUCTUYECKYI0 aKTUBHOCTb B YCITOBUAX HU3KUX TeMIe-
patyp. BblbpaHHbiii Wtamm byaeT 3G heKTUBHLIM CPELCTBOM
OuonorMyeckoi 3aWmThl, CNM OH NpaBUbHO MOAoOpaH
ONS KOHKPETHBIX YCNoBui [4].

Mpu uccneaoBaHMy WITAMMOB NMCEBAOMOHAA, OLEHWBaNM
cnocobHoOCTb K NCMXpoduabHOMY pocTy M passuTuio (B aua-
na3soHe Temnepatyp 0-15 °C), nogaeneHuo GUTONATOrEHHbIX
MUKPOOPraHM3MOoB, NPOLYKUMM ayKCUHOMOAOBHbIX GuTo-
rOPMOHOB (MIHAONWN-3-YKCYCHOW, MHAONMN-3-KapboHOBOW,
MHIOAMN-3-Mos104HOM Kucnot). Kak 6bino nokasaHo (puc. 3),
WTaMMbl MCEBAOMOHAZ pasfiMyanucb Mo CKOpOCTM pocTa
MPY NOHWMEHHBIX TeMnepaTypax: Y BOMbLIMHCTBA OH CyLle-
CTBEHHO 3ameansnca npu 6—7 °C 1 NonHocTblo NOAABNACS
npu 0 °C. OgHako B ananasoHe 7-10 °C Bce wTaMMbl B Te-
ueHue 7 CyT KynbTMBMpOBaHWA Ha arape R2A dbopmupoBanu
KonoHuu guametpoM 3—4 mM. PocT wrammos RF13H n RM14B
Habnojancs B AManascHe MOMOXUTENBHBIX TeMMepatyp,
Onm3kKx K Hymto (MHTepBan 1-4 °C): yepes 7 CyT HU3KOTEM-
nepaTypHoro pocta 6akTepum GopMUpOBaM Ha NOBEPXHOCTH
NUTaTeNbHOI Cpeabl KoNoHUM auameTpoM 1-2 MM [5].

@ Anbr-Xur 311
B Anbr-Xur 1:1
A Anbr-Xur 1:3
= Myap-Xur 3:1
¥ Myap-Xur 1:1
® Nyap-Xur 1:3
— en-Xwur

+ 6e3 NoKpbITHA

T CyT

5 6 7

Puc. 2. KuHeTuyeckas KpuBas pocTa CaHMTapHO-NOKa3aTeslbHbIX MUKPOOPTaHWU3MOB MU XpaHEeHWM TeNATUHBI B OX1aX/AEHHOM COCTOAHUM.
Fig. 2. Kinetic growth curve of indicator bacteria during storage of chilled veal.
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OueHKa aHTaroHMCTUYECKOM aKTMBHOCTU B OTHOLLEHMM
(uTONaToreHHLIX MUKPOOPraHU3MOB MJI0A00BOLLHOM NPOAYK-
UMM NoKasana, yto y pAga wrammos (RF13H, RF14J, RM14B,
RF12C) BbipaKeH BUOKOHTPOMb M aAaNTUBHOCTb, XapaKTepu-
3yoLLmiica MeTaboNMTHOM M 3aLLMUTHON aKTUBHOCTBIO.

Ocobbit MHTepec NpeAcTaBAAT 3HAODUTHble bakTe-
puM, obuTaloLMe B PacTUTENbHBIX THAHAX, YTO LenaeT ux
MEHee 3aBUCMMbIMU OT BHELUHMX (aAKTOpOB. 3BOMOLMOHHO
BHELPVBLLUMCb B TKaHW pacTeHWsi, 3HA0GMUTbI C KOMMIEKCOM
X03IMCTBEHHO MOJIE3HBIX MPU3HAKOB MOryT CnocobcTBoBaTh
(GopMupoBaHUI0 ANINTENBHONM 3alUWThl MaKpOOpraHW3Ma
oT cTpeccoBblx (hakTopoB. [lpogonkaloTcs MUccnefoBaHus
MWUKpPo61OMa Y pasHbIX 0OBEKTOB PacTUTENbLHOW MPOLYKLMM,
MoKasaHo, 4To 6uopasHoobpasve MUKpOOPraHU3MOB 4acTo
3aBUCKT OT copTa U a3bl pa3BuTuaA pacteHus [7].

Mop pykosoacTteoM B.C. KonopsasHoi 6bina npopomxeHa
Hay4Has wKona npod. lonoskuna H.A. n npod. Yuxosa [b.
Mo UCCNEN0BaHUI0 BAMAHUA HU3KUX TEMMepPATyp Ha U3MeHe-
HWSA KadyecTBa U MULLEBOW LIEHHOCTM MPOAYKTOB MpU XoJo-
AVIbHOM 06paboTKe M XpaHeHUH.

Mpyu XpaHeHUW NNOAOCOBOLLUHOW MPOLYKUUM B CBEXEM
BMAE Hen3bexHbl NOTEpM 3a CYET [blXaHus, UCMapeHus Bna-
M, MUKpOBManbHOW NOpYM M NpOpacTaHus, COCTaBNALLME
3a 6-8 Mec B cpeaHeM ot 16 oo 37% u 3aBUcsLLEE OT PasHbIX
dakTopoB. KpoMe Toro, 3HauuTeNbHbI NOTEPU MPU OYUCTKE
pacTUTENbHBIX NPOAYKTOB nepep ynotpebneHueMm. lpuyem
OHM TeM 6onblue, YeM [0NbLUIe XPaHWICS NPOAYKT B CBEXEM
Buge [8]. [Ing yBenuueHus CpoKOB XpaHEeHMSsl, CHUKEHUS Mo-
Tepb W JIy4LLEro COXpaHEHWs UX MULLEBON LIEHHOCTW LUMPO-
KO MPUMEHSIOT 3aMopaxuBaHue. beicTpoe 3amMopammBaHue
W nocreaytoLLee XpaHeHWM NpY HU3KOM TeMnepaType obecne-
UMBAIOT BbICOKME NOKAa3aTeNn KauecTBa NPOAOBOSILCTBEHHONO
Cbipbfi M MULLEBbLIX NPOAYKTOB: BHELLUHWA BML, 3anax, LIBeT,
KOHCUCTEHLMSA, COAEpKaHuWe yrneBonoB, 6enkoB, Xupos,
BMTaMMHOB W [p.

bBbicTpoe 3aMopaxuBaHue NULLEBbLIX NPOAYKTOB ABNSET-
€A Hanboree MPOrpeccMBHBIM METOOM WX KOHCEPBMPOBaHHS,
Mo3BONSAIOLLMM MAKCUMaNbHO COXPaHUTb UX KavecTBo, M-
LLEBYH U BMONOMNYECKYIO LEHHOCTb B TEUEHUE [JIUTENBHONO
BPEMEHM.

Vol. 114 (1) 2025
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B cBA3M C CE30HHOCTbIO NPOM3BOACTBA PacTUTESIb-
HoM npoAykumn B Poccuitckon Qepepaumm BcTaeT 3a-
Aaya MOoMCKa COpTOB, YCTOWYMBBIX K 3aMOpaXMBaHMIO
¥ MeTofoB NnpeaBapuTeNbHOK 06paboTku, 3aMopakuBaHus
W XpaHeHus.

Bonbluoe BAMSHME HA KayecTBO 3aMOPOMKEHHBIX MPO-
LYKTOB OKa3blBaeT cnocob 3aMopaxuBaHWs M JoCTurae-
Mas UM CKOpocTb 3aMopaxuBaHus. OHa 3aBMCHT OT psfa
(usnonornyecknx (akTopos, Cpean KoTopbix Gonbluoe
3HayeHWe UMeeT TeMnepaTypa, ¢opMa NpoayKTa, ero no-
BEPXHOCTb, TennonpoBogHoCTb U Ap. OfHaKo, pelalollyio
Pofib MpW 3aMOpaXKWUBaHUM UrPaeT KayecTBO Cbipbsl, 0CO-
BeHHo ero cnocobHOCTb NepeHOCUTb HU3KME TeMMepaTypsl
0e3 3HauMTeNbHbIX HapyLIeHW CTPYKTYpbl TKaHel [9, 10].

Mop, pykoBoacteoM B.C. KonopsasHoi bbinn npoBefeHbl
uccneoBaHUsA No NPUTOSHOCTU K 3aMOpaKMBaHWI U ANn-
TeNbHOMy XpaHeHuto 6onee 100 copToB TPaLMLMOHHBIX pac-
TUTENBHBIX KYNbTYP, TAKUX KaK MOPKOBb, NepeL, KapTodens,
Kabauku, A610KK, THIKBbI, CAMBBI, XMMOOCTb, CafoBas
3eM/ISHWKA, TaK M KOpHEMIo40B CKOPLOHEpbl M OBCSHOMO
KOpHs, cTebnennogoB Konbpabu, akTUHUAMM KOJNOMMWKTA,
(uHuKoB 1 ap. Hanpumep, 6bin paspaboTaH HOBLIN MeTOA,
OCHOBaHHbIW Ha UCNONIb30BaHUM HU3KOTEMMEPATYPHOro OX-
NAXAEHUs, AN CHUXKEHUS 3apaXKEHHOCTU BPeLUTENsMU
M HaCeKOMbIMU MPU COXPAHEHWUW MULLEBONA LEEHHOCTU K-
HWKOB Npu xonoaunbHoM xpaHenuu [11]. Usyuanuce rubens
BpeaunTens GuHukoB Apomyelois ceratoniae npy pasnnyHbIX
TeMnepatypax M CKOpOCTU AblxaHWs QUHMKOB, cofepXa-
HWe caxapa, OpPraHWYecKWUX KUCNOT, MEKTUHOBBIX BELLECTB
M OpraHonenTUYecKue XapaKTEPUCTUKU. YCTaHOBMEHO,
yto npu -18 °C nuumHKa A. ceratonie nornbaet B TeyeHue
2 4, AiALA U IMYMHKN — B TeueHue 24 4, CoOTBETCTBEHHO. Ta-
KuM 06pa3oM, NoKa3aHo, 4To HeT HeobX0AMMOCTH B UCTIONb-
30BaHMM XUMWKATOB UM 00NyYeHUs Ans NpefoTBpaLLeHus
BpeauTenen GuHUKOB. OU3NKO-XMMUYECKME W opraHonen-
TUYeCKMe CBOMCTBA GUHUKOB Bbl YAOBNETBOPUTENbHBIMM
B TeyeHue 360 cyt npu -18 °C v B TeueHme 180 cyT npm +4 °C.
HuskoTeMnepaTtypHoe oxnaxgeHue v xpaHenue npu -18 °C
pekoMeHayeTcs A1 GUHWUKOB NS NpefoTBpaLLeHus pas-
BUTUSI BpeAMTENEli 1 NOTepU KadyecTsa.

Poct npn HHIKHX TeMuiepaTypax, °C

ANTArOHH3M

IlTamm

Pseudomonas sp. RM13C
Pseudomonas sp. RF13H
Pseudomonas sp. RF14)
Pseudomonas sp. AF12F
Pseudomonas sp. AF24C
Pseudomonas sp. RM13D
Pseudomonas sp. RM11C
Pseudomonas sp. RM14B
Psewdomonas sp. RF12C
Psevudomonas sp. RE14H

15[12]10] 98| 7]6[5[4]3]2]1]o]|[rs|cm|Es|at|ay

[CARYARYA NP RS
11 3]4]4]-

10 121171 22] -
12{10)22127] +
718 113]15) -
12110]10/12
5121718
10112115117
8 112122122

1121215

Puc. 3 AZanTMBHOCTb BMOKOHTPOSILHBIX LUTAMMOB BaKTEPUI K YCIOBUAM X0NIOAWILHOMO XPaHEHWA MI0A00BOLLHOM NPOAYKLMX. AHTaroHn3M: auametp (MM)
30H 3aePXKM pocTa natoreHoB Pseudomonas solanacearum (PS), Clavibacter michiganensis subsp. sepedonicus (CM), Fusarium solani (FS), Alternaria

alternata (AA) v npopyKuMs akycuHoB (AY, Hanuuve wim otcyTcTeue) [6].

Fig. 3. Adaptability of biocontrol bacterial strains to refrigerated storage conditions of fruits and vegetables. Antagonism: diameter (mm) of pathogen

growth inhibition areas and auxin production (AU, Y/N) [6].
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HAYYHbI 0B30P

MpW cpaBHEHUW PasfMuHBIX CMOCOBOB 3aMopaKMBaHUA
nepBoCTeneHHoe 3HaYeHWe NPUAAETCS KayecTBy U MULLEBOI
LLleHHOCTW 3aMOPOXEHHOM0 PacTUTENIBHOMO NPOAYKTa, 3aBu-
cAWMe oT MHOTUX (aKTopOB, U, MPEXAe BCEro, OT YCII0BUA
3aMopaXKMBaHWUA U XONoAWIbHOTO XpaHeHus. BcectopoHHue
UCCNeOBaHUS MO XONOLUIBHOMY KOHCEPBMPOBAHMIO PacTH-
TE/bHOTO Chipbsl MO3BOSMAM CLENAaTh BbIBOL, YTO WHTEHCM-
¢uKaLms npouecca 3aMopaxmBaHNA cnocobeTByeT NyyLleMy
COXPaHEeHMI0 BbiLLenepeyncieHHblx KauecTs [12-14].

Haunbonee pacnpocTpaHeHHbIM U LLMPOKO U3y4YeHHbIM fAB-
NISIETCA 3aMOPaXKMUBaHME MULLEBBIX MPOLYKTOB B BO3AYLUHOM
cpege. HuskotemnepartypHas obpaboTka B 0xnaXAeHHOM
BO3YXe MOXET OCYLIECTBMIATLCA MO0 ecTecTBEHHOM, NMbo
MCKYCCTBEHHOW KOHBeKLWel. [locKonbKy npu 3amopaxvBa-
HWM eCTECTBEHHON KOHBEKLMEN CKOPOCTb NpoLiecca JOBOJIbHO
HW3Ka, TO YaLLle MCMONb3YEeTCs 3aMOPaXMBaHNE B UHTEHCUB-
HOM MOTOKe OXNAX/AEHHOro BO3AyXa.

B HacTosiLee BpeMs CyLUeCTBYeT HECKOMbKO Hanpasne-
HWI B PasBUTMM U UHTEHCUGWKaLMKM NpoLiecca 3aMopauBa-
HUS, KaK 3a CYET CHUKEHWUS TeMNepaTypbl 3aMopaXK1BaHus,
TaK W 33 CYET YBENUYEHUS CKOPOCTU [BUKEHUS Cpedbl 3a-
MOpaXMBaHUA U UCNONb30BaHWA Cpef, C BLICOKMMU TeNIooT-

Tom 114, N2 1, 2025

XONoAWLHAs TeXHVKE

(eHombHbIe coeanHeHns, obpaTMMocTb npolecca 3aMopa-
JKMBaHWA W OpraHonenTUyecKas OLeHKa.

Hayunble uccneposanus B.C. KonogssHoi no 3amMopaxu-
BaHWI0 M XPAHEHMIO PacTUTENbHBIX MPOAYKTOB MPOAOMKEHb
K.T.H. PymsaHueson O.H. bbinn nonyyeHsbl pesynbTathl No Ya-
CTWYHOM [eruaparaumy MeTofoM MUKPOBOJTHOBOMO BaKyyM-
HOro 00e3BOXMBAHMS W 3aMOPAXUBAHUIO AMO[, 3EMIIHUKY
Cal0BOA, YepHON CMOPOAMHbI, apoHuu (Tabn. 1).

Tabnuua 1. 3aBUCMMOCTL U3MEHEHWA COAEPHKaHMA acCKopOUHOBOI KMCHO-
Tbl, NEKTUHOBbIX BELLLECTB M NOTEPb KIIETOYHOMO COKa OT YC/OBMIA Aeruapa-
TaLuM 1 3aMopaXkuBaHus Arop,

Table 1. Relationship between changes in the content of ascorbic acid,
pectin substances, and cell juice loss and berries dehydration and freezing
conditions

BOASLLMMU CBOMCTBAMM.

Mon Hay4HbIM pyKoBoacTBoM B.C. KonoassHoit usyyanuce

pa3ninyHble cnocobbl npouecca 3aMopaxmMBaHUA pacTutesib-

C

° 0, aK! 0, 0,

Bua arog t, C| W% wr/100 T Cop % | o %
3eMnsHMKa cafoBas -24 396 517 51 58
3ennT -36 396 592 58 47
-24 612 466 30 2,6
-36 612 526 4,2 1,8
YepHas cMopoamHa -24 192 1017 8,2 5,2
JleHWHrpaacKkmii -36 192 1080 87 L4
BENMKaH -24 40,1 940 Al 2,6
-36 40,1 996 77 2,1
ApoHus -24 30,0 324 5.2 70
YepHyLuKa -36 30,0 397 57 5,4

HbIX MPOAYKTOB B BO3AYLUHOW CPefe, KUAKUX XNafoHocuTe-
NSX U NapoKanenbHON a30THOM Cpede NpU PasNuyHbIX TeM-
neparypax (cxema 1).

B uccnepoBaHusax NpoBoaMnach XMMMKO-TEXHOMOTMYE-
CKas OLLeHKa BIUAHWA Pa3NIMYHbIX CNocoboB 3aMopaXuBaHus
Ha KauecTBO U NULLEBYI0 LLEHHOCTb PacTUTENbHbIX NPOAYKTOB
B LMKNe «3aMopaX1BaHue — XxpaHeHne — nepepaboTkan.

WccnepoBaHne BUOXMMUYECKMX M QU3MKO-XUMUYECKMX
noKasaTenei KayecTBa NPOBOAUAM MO COLEPKAHWIO Ceay-
IOLLMX MOKa3aTenel: HU3KOMOJEKYNSPHbIE YIEBOALI U Opra-
HUYECKME KUCTOTbI, OKUCIUTENbHO-BOCCTaHOBUTENbHbIE (ep-
MEeHTbI, acKopbMHOBas KMCNOTa, MEKTMHOBbIE BELLEeCTBa,

BosaywHas cpeaa

Munakuii xnagoHocutenn

-24 50,6 264 4:3 2:0
-36 50,6 288 48 12

Mo pe3ynbTaTaM ONTUMM3aLMW COflEpXaHWA acKopbu-
HoBo# Kucnotel (Cak), nekTUHOBLIX BelecTs (Cnn) K notepb
KneTo4Horo coka (CrKc) peKoMeHA0BaHb! YCIIOBUS YaCTUYHOVA
AervapaTtaLmm 1 TeMrepaTypbl 3aMOpPaXuUBaHUA ANns uccne-
OyeMblx srod. [lMarpaMMa napaMeTpoB ONMTUMM3aUMU fe-
rMapaTaumm 1 3aMopaXKMBaHWUA ArO[ apoHMM NpeAcTaBNieHa
Ha puc. 4.

MapokanenbHas a3oTHasA cpeaa

*MOHOC/NOM, ecTecTBeHas
KOHBEKuMA
©-24 °C cKOpLOHepa, OBCAHbIN

55:25:20

*B0OAA:Caxapo3a:3TaHo,

©-24 °C capoBasn 3eMNIAHUKaA,

*-150 °C
AKTUHMANSA, Kabauku,
MaTUCCOHbI

KopeHb, KoNbpabu, cavea,
aKTUHUAMA; cafoBas
3eM/IAHMKA, Kabauky,

NaTMCCOHbI, NepeL, MOPKOBb
©-35 °C Kabauku, NaTUCCOHbI

©-40 °C aKTUHUAUA

©MOHOC/I0M, UCKYCCTBEHHAA

KOHBeKumA (4 m/c)
©-24,-35°C a610Ku
*pnonaunsauyma

cnvea

eNefAHan CyCneHsua -
BOAA:3TaHO/:CaXapo3a:xiopua
HaTpua,
59:26:10:5, 63:22:10:5,
57:33:10

*-28,8°C KapTodesnn,
MOPKOBb, KONbPabu

*-35°C cKOpLOHEpPa, OBCAHbIN

KOpEeHb

*-30 °C capoBas 3eMNAHUKA

CxeMa 1. Cnocobbl M pacTuTeNbHble 06BEKTLI 3aMOpaXuUBaHus
Chart 1. Freezing methods and plant subjects to be frozen
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Mo KoMnneKcy opraHonenTUYecKUX U GU3NKO-XMMUYe-
CKMX MOKa3saTenen KayectBa M nokasateneid besonacHocTy
HayuHoit wkonoi KonopssHoii B.C. pekoMeHAo0BaHbI CPOKU
FOLHOCTW ANS 3aMOPOXKEHHBIX PacTUTENIbHBIX MPOLYKTOB
MPY pasnnyHbIX cnocobax 3amopanweanua [15].

B cchepe npuopuTeTHOro HanpaBeHUs HayyHol AesTeNb-
Hoctn B.C. KonogsasHon B obnact HWU3KoTEMNepaTypHbIX
W NULLIeBBIX TEXHOMOMMIA 3alumiLeHo bonee 30 KaHAMOATCKUX
W 4 poKTopcKux auccepraumid. poBefeHbl UccneoBaHus
B TOM YWC/e M0 TeMaTUKaM: TOKCUKaHTbI MPOMBICNOBLIX Pbib
CeBepo-BoctouHon ATNaHTUKM W BAMSHUE TEXHONOMUYECKMX
PeXuMoB pbiboobpaboTky Ha MX CHUKEHME; UCCNefoBaHMUe
MpOLIeccoB J03apKBaHMUs U XpaHeHWs TOMaToB, 06paboTaHHbIX
buonpenapatamu; uccnefoBaHue GU3NON0ro-OMOXUMUYECKUX
MpOLIECCOB NMPU XpaHEHUM MOLOB aBOKafo, 06paboTaHHbIX
BuonpenapataMm; TEXHONOMMS MACOPACTUTENbHBIX KOHCEPBOB
3MYNILCMOHHOTO TUNA 418 NIoAei C BbICOKON QU3NYECKON aK-
TUBHOCTbI0; TEXHONIOMMSA NPECEPBOB M3 3aMOPOXKEHHbIX MOp-
CKMX pblb C MpUMEHEHMEM NaKTaTCOAEPALLMX MULLEBBIX
[0b6aBoK; HayyHoe 0bocHoBaHWe U pa3paboTka TexHonorum
MOJTYYEeHUs U XOJIOAMIBHOTO KOHCEpPBUPOBaHUA (uTonpena-
paToB W MULLEBLIX NPOAYKTOB C BMONOrMYECKW aKTMBHBIMY
BeLLeCTBaMM MKOPACTYLLLEro Chipbs; pa3paboTka TexHoIoruu
NpUMeHeHUs BuonpenapaTtoB NpyU XONOAWIBHOM XpaHeHUw
LMTPYCOBLIX N/I0J0B KNEMEHTUHOB M OpTaHMK; pa3paboTka
TEXHONIOMUK XONOAMIIbHOTO XPaHEeHMsl CTONOBbLIX COPTOB BM-
HOrpaja C MPUMEHEHWEM TPEKOBLIX MeMbpaH; buoTexHo-
JIOTUS HU3KOTEMMEPATYPHOrO XpaHeHUs AIBNOK OCEHHUX CO-
PTOB C NPUMEHEHMEM a30CENEKTUBHBIX TPEKOBbIX MeMbpaH;

I[MapameTpsbl

0,000-0,100

u0,400-0,500 = 0,500-0,600
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(haKTopbl NOBbLILIEHWS 6MONOrMYECKON LIEHHOCTU ONIUBKO-
BOr0 Mac/fia XofI0fHOM0 OTXMMa NpU [LJIUTENIbHOM XpPaHEeHUM
u ap. [16-18].

PacTywume 3anpocbl MHXEHEPHOW MPAKTUKM NpeLbsB-
NS0T HOBble TpeboBaHMA K MCCNefoBaHWAM, a UCCieao-
BaHMS YKa3bIBAKOT HOBbIE MYTU B PELIEHWUM MPaKTUYECKUX
3agay. B 2014 ropy Ha 6a3e HayyHoi wKonbl KonoassHon
B.C. B Ynusepcutete UTMO 6bin OTKPBIT MeXAyHapOLHbIH
HayuHbIN LEeHTp «buoTexHonoruu TpeTbero ThicAYeneTUs»
(Bio3M), rae 3a nocnegnume 10 neT bbinu peanusoBaHbl 6o-
nee ABaALATM KpYNHbIX NPOEKTOB B 06/1acTW nuLLeBbIX 610-
TEXHOJOMWK, a UX pe3ynbTaTbl onybanKoBaHbl B bonee yem
50 HayuHbIX CTaTbAX B CaMbIX MPECTUKHBIX ypHanax Q1
6a3 Scopus n Web of Science, Bkmouas Takue Kak, Food
Chemistry, Food Hydrocolloids, Food Bioscience u ap. Bbl-
MYCKHWUKU Hay4YHOM LUKOMbI NPOAOMXKAIOT paboTy KaK B Hayuy-
HO-UCCNEA0BATENbCKUX U 00pa30BaTeNbHbIX OPraHM3aLmsx,
TaK M B KPYMHbIX POCCUMICKMX M 3apybeXHbIX MHAYCTpUab-
HbIX KOMMNaHMSX.

Pesynbtatbl uccnepnoBaHui, nposogumblx B.C. Ko-
NOAA3HOW, WMEKT BbICOKYK MNpPaKTUYECKYK 3HauMMOCTb
¥ BHe[PEeHbl B NPOWU3BOACTBA BO MHOMMX KOMMaHMSAX, TaKWUX
kak 000 «HOPLEHA», NK «MHTPEAWEHT», 000 «EEppVI
CTaln» U ap.

lpodeccronanbHas peatensHocTb npodeccopa B.C. Ko-
NoJA3HOW HaBCeraa 0CTaHeTCA B NaMATU KaK ApKUiA npumep
CITyXKEHWA HayKe U BbiCLIEMY 00pa30BaHuIo, @ €€ JIMYHOCTb
HaBcerga byaeT NpUMepoM BblAalOLLEr0Cs YYEHOMO, MYAPOro
yuuTeNs W NOPSA0YHOIO YesIoBEKa.

50,6/-36

50,6/-24
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Fig. 4. Diagram of dehydration and freezing optimization for chokeberries.
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HAYYHbI 0B30P

NONOJIHUTE/IbHAA UHDOPMALUA

Bknapa aBtopoB. E.MN. KunpylwkiHa — HanucaHue TeKcTa U pefakTpoBa-
HWe cTaTby, 0630p nmTepatypbl; O.H. PymsHLEBa — 0630p nuTepatypel, coop
1 aHanu3 NUTepaTypHbIX MCTOYHUKOB, NOATOTOBKA M HanMcaHWe TeKCTa CTa-
ou. [1.A. BapaHeHKo — HanwvcaHue TeKcTa 1 pefaKTvpoBaHue. Bce aBTopsl
aBTOpbI BHEC/IM CYLLIECTBEHHBIN BKIAZ, B pa3paboTKy KOHLIEMNLWMM U NOATOTOB-
Ky CTaTbi, NPO4AM 1 0fobpumn huHanbHyto Bepcuio nepep nybnukaumen.
WUcTounnk dmHaHcupoBaHms. OTcyTCTBYIOT.

PackpbiTe MHTepecoB. ABTOpbI 3asiBAAIOT 06 OTCYTCTBUM OTHOLLIEHUI, Aest-
TENbHOCTW U MHTEPECOB 3a NOCTeAHVe TPW TOAa, CBA3AHHBIX C TPETbUMU
muaMK (KOMMEPYECKUMM 1 HEKOMMEPYECKIMM), UHTEPECH! KOTOPbIX MOTYT
BbiTb 3aTPOHYTHI COAEPIKAHWEM CTaTby.

OpuruHanbHocTb. [1py CO3aHNM HACToALLEN pPaboThl aBTOPbI HE MCMOMb-
30BanM paHee onybnMKoBaHHbIE CBEAEHNSA (TEKCT, MAMKCTPALIMK, [aHHbIE).
JlocTyn K AaHHBIM. PeflakLMOHHas NOAMTMKA B OTHOLLEHWW COBMECTHOIO
CMOb30BaHMA AaHHBIX K HacTosLLelN paboTe He MPYMEHUMa, HOBble AaH-
Hble He cobupany 1 He CO3AaBaM.

leHepaTMBHBIA UCKYCCTBEHHBIA MHTENNeKT. [py co3aaHuM HacTosLLen
CTaTby TEXHOMOMMM FeHEPaTUBHOO UCKYCCTBEHHOMO MHTENEKTA HE UCMOMb-
30Bau.

PaccMoTpeHue 1 peueH3npoBatnme. Hactoslas pabota nofaHa B XypHan
B MHULMATMBHOM MOPSAKE M paccMoTpeHa no 0bbi4HOM npoueaype. B pe-
LieH3MpOBaHWM y4aCcTBOBa/ M ABa YNeHa pefaKLMOHHOM Konerviui.
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