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001aCcTh TEXHUKH

Hacrosmee u300peTeHue HAMpaBICHO HA CIPEH-a3p030.Ib, COACPKALIMI ONUH MM 00JIee KUZHECTIOCO0-
HBIX BHJOB OAKTEpHH U OJUH HIH OOJEe JETYYUX CHUIOKCAHOB, MOAXOMALIMI JI1 MPUMEHEHHUS YKA3aHHOTO OJ-
HOTO UM 00JICE JKUZHECIOCOOHBIX BUIOB OAKTEPHIA MO OTHOIICHUIO K IOBEPXHOCTH MJIH OKPYIKAIOLICH Cpeae.

YpoBeHb TEXHUKH

Crnpeu-a3p030.d ABISOTCA XOPOIIO MPUTOIHBIMHU A1 MPUMECHCHUS PA3THYHBIX CPCACTB IO OTHOLICHUIO K
MOBEPXHOCTH HJIM OKPY KAIOLIECH cpesie, U 3T0 OyAeT HHTEPECHBIM ITyTEM COCTABJICHHS KHBbBIX BUIOB OAKTEPHH.
OnHaxko, B 0011EM, CIIPEU-a3PO30JM COACPKAT BOJHBIH KOMIIOHEHT, KOTOPBIH HECOBMECTHM C COCTABOM HA OC-
HOBC JKUBBIX BHIOB OaKTepuii. B 4aCTHOCTH, MPUCYTCTBUC BOABI OOBIMHO TAKXKE TPEOYET MPUCYTCTBHS KOHCEP-
BAHTA A/ MPEJOTBPALICHHA POCTA BPEIHBIX MATOTEHOB H U1 KOHTPOJI POCTa MHKpOOpraHu3MoB. KoHcepBaH-
ThI BPCOHBI OJIA BBDKUBAHUA COBMCCTHO COCTABJICHHBIX MHKPOOPraHU3MOB. KpOMe TOTO, JAKE OrPAHUYCHHBIC
KOJIM4YCCTBA BOJABI B COBMECTHOM COCTABE JOCTATOYHBI A AKTHBALMH MOKOAMIMXCH (OopM OAaKTEpHid, 3a CHET
Yero 3HAYMTETPHO CHIDKACTCA CPOK XPAHCHHS JAHHBIX KOMIMO3uluid. TakuMm 0oOpasoM, THIMYHBIC CHOpPEH-
A3pP030.IH SABJLIFOTCS HEMOAXOIIIUMH JJIS1 COCTABJICHUS )KUBBIX BUAOB OAKTEPHH, H LIEJIbI0 HACTOSILETO H300pe-
TEHUS OBLIO 00CCNICUCHHUE KOMIIO3HIUH a3P030Js1, KOTOpas PEIIACT 3TU MPOOJIEMbI B OTHOIICHHH COCTABJICHUS H
oOecTeyeH S ATHTEIBHOTO XPAHCHHUS XKUBBIX BUTOB OAKTEPHH.

Kpome TOro, HEOKHIAHHO OOHAPY KUJIM, YTO CIPEU-A3PO30JIM, COJACPIKALIME MO MCHBINECH MEepe OJHH Jie-
Ty4uH CUJIOKCAH, AB/IIOTCA XOPOLIO MPUTOJAHBIMU 171 YKA3aHHOH LIETH.

CHIMKOHOBBIE KUAKOCTH H, B HACTHOCTH CHJIOKCAHBI, Y4CTO HCIIOJB3YIOT B CIIPEAX, COACPIKALMUX MPOTYK-
TBI I 3aIMUThI PACTCHHIA, PEHCIICHTBI, THTHCHHYECKUE KOCMETHYECKHE CPEACTBA U APYTUE CPEIACTBA JIUYHOM
THrHeHbl. Yaime BCero MCHOJIb3yEMbIC CHIMKOHOBBIC JKHIKOCTH NMPEACTABIIOT COOOH TUMETHKOHBI, LIUKIOME-
TUKOHBI H (DEHHITPHUMETHKOHBI.

HpP[ BKJIIOYCHHH B NPOAYKT 3TH CHIHUKOHOBBIC JKHAKOCTH ABIAKOTCA O4YCHb NOAXOJAIIUMH MACIAMH-
HOCHTEIAMH C OOJIBbIIUM pAaAOM NPEUMYIICCTB, TAKUX KAK YIYYIICHHOC CKOJIBXKCHUC, CHHIXKCHUC JTUIMKOCTH H
NPUOAHHUE MATKOCTH. HeCMOTp}I HAa HU3KYHK PACTBOPUMOCTH U BA3KOCTH HHUKJIOMETHKOHOB, 3TH CHJIHMKOHOBBIC
KHIKOCTH PacCMaTPHBAIOTCA KAK OCOOCHHO IPUIOJHBIE NMPU HUX COCTABICHUH B BUJAC CHPEEB-a3pO30JICH, MO-
CKOJIBKY OHH, KaK ITPABUJIO, 00ECIICUYHBAIOT BILICYKA3aHHbIC MPEUMYINECTBA O€3 MPUIAHHS XKUPHOCTH HJIM Mac-
asgHUCTOCTH. KpoMe TOro, M3BECTHO, YTO LIMKIOMETHKOH HMEET OTHOCHTEJBLHO BBICOKYIO JIETYYECTh U YpPE3MEp-
HO HE OJOKHMPYET aHTHUIEPCIHPAHTHOE AKTHBHOE CPEACTBO B 1€30J0paHTAaX. HakoHel, HUKIOMETHKOHBI SIBJIA-
FOTCS MMPEBOCXOXHBIMHU JUCTIEPTUPYIOIHMHU H THO(DUIM3HPYFOIMMHU CPEICTBAMH, OHH OOBIMHO OCCIIBETHBIC, KAK
BOJA, UMCIOT CIA0BIH 3amax, SABIAIOTCS JCTYYUMH U YCTOHUUBHI K XHMHYCCKOMY H OKHCIUTCIBHOMY Pa3JIOikKe-
HHIO.

HecMoTps Ha MX IIMPOKOE MPUMCHEHHE B CIPEAX-a3PO30JIIX, 3TH CHIHKOHOBBIC JKHIKOCTH OOBIYHO pac-
CMaTPHBAKOT KAK HMCIOUIME MPOTHBOMHKPOOHBIC CBOMCTBA B OTHOIUCHHUHU OOJBINOTrO psiga (adpoOHbIX) OakTe-
PHH, H, TAKHUM 00pa30M, HX JOMOJHUTEILHO HE HCCIICAO0BAIM JJI1 COCTaBICHHA ¢ Oakrepusamu. HecmoTps Ha 310,
ABTOPBI HACTOALUCTO H306peTeHI/[}I HCOXHIAHHO 06Hapy>x<n.rm, YTO CHIHKOHOBBIC >KHAKOCTH H, B YACTHOCTH,
JETYYHUC CHIIOKCAHBbI, TAKHE KAK IHMUKJIOMCTHKOHBI, MO>KHO HCIIOJIb30BATH AJIA AJTUTCIBHOTO XPAHCHHA (HOKO}I-
muxcs (opM MOJOYHOKHCIIBIX) OAKTEPHH B CIPESIX-a3p0301iX. bbl1o 0OHApPYIKEHO, YTO HA TAKUE MOKOSLIHUECS
(opMBI OAKTEPHH HEC BO3ACHCTBYIOT JCTYYHC CHIOKCAHBI M, TAKMM 00pPa30M, OHH OCTAKOTCSA CTAOMIBHBIMH MPH
xpaHeHud. [locie pacmbuicHUS MOKOSIHECS (POPMBI OAKTEPHIA CTAHOBATCS AKTHBHBIMH H3-32 KOHTAKTa C BOJOH
WM NApOM, U K TOMY BPEMEHHM BXOJAIIME B COCTAB JICTYYHE CHIOKCAHBI HCMAPAIOTCS M OOJIbINE HE BIMAIOT HA
BBDKHBACMOCTh AKTUBUPOBAHHBIX 63KTepP[I\:[.

KpaTkoe onncanne uzodpereHust

B nepBoM acmekTe HacToAmee H300PETCHUE 00ECTICYHBACT CIPEH-a3p030.1b, coaepkammid 1-20 Bec.% oa-
HOTO MM O0JIee )KU3HECTIOCOOHBIX IITAMMOB MPOOHOTHYECKUX OAKTEPHH, OAHH HIH O0Jee JIETYYHX CHIIOKCAHOB
U Ta3-BbITCCHUTE/b MO JABJICHUCM.

B KOHKpETHOM BApHAHTE OCYILHECTBJICHHA YKA3aHHbIA OJHH WM 00J1ee )KU3HECTIOCOOHBIX BUAOB OAKTEPHIA,
0oyice KOHKPETHO JXH3HECHOCOOHBIX MPOOHOTHYECKUX IUTAMMOB, OTHOCATCA K MOKOAIMMMCH (popMaMm BHUIOB
Oakrepwii, 601e€ KOHKPETHO MOKOSAIIUMCS (DOPMaM MOJIOYHOKHCTBIX OAKTCPHIA.

B KOHKpPETHOM BAapHAHTE OCYLICCTBICHHUS HACTOSALICTO M300PETCHHUS YKA3AHHBIA OJMH MM OOJEe CHIIOK-
CAHOB BbI6paHbI H3 CITHUCKA, BKIIKOYAKOLICTO JIMHCHHBIC CHJIOKCAHBbI, TAKHC KAK AUMCTHKOHBI, THUMCTHKOHOJbI,
(I)eHPUITpP[MeTP[KOHbI H UX MPOU3BOAHBIC, HIH HUKIHICCKUEC CUJIOKCAHBI, TAKHC KAK HUKJIOMECTHKOHBI H UX IMPO-
H3BOJHBIC, Oosee KOHKPECTHO HUKIHYCCKHUE CHTIOKCAHBI, TAKHE KAK HHKJIOMCTHKOHBI U HX MPOU3BOIHBIC.

B apyroM KOHKPETHOM BAapHAHTC OCYIUCCTBICHHS HACTOSILICE M300PETECHHE OOECICYMBAET CITPEH-
a3p030JIb, COACPKAIMMHA CMECh OJHOTO HJIM OOJee >KUZHECHOCOOHBIX (IMPEAMOYTHUTEIBHO MOKOALIMXCA (opm)
BHIOB OAKTEpUH M OJMH WM OOJee JETYYHX CHIOKCAHOB, NMPHYEM YKA3aHHAA CMECh HAXoauTcs B GopMme mo-
POILIKA, CYCIICH3UH HIIH 3MYJIbCHHU, MPUYEM CIIPEH-a3p030Jb MO HACTOSILEMY H300PETCHHIO MOXET JOTOJIHH-
TEJIBbHO COACPKATh ra3-BHITCCHUTETb.

VYka3aHHBIH ra3-BBITCCHUTCb (MOJ JABJICHHEM), B YACTHOCTH, BBIOPAH M3 CHMCKA, BKJIFOUAIOLICTO CXKHU-
JKCHHBIH ra3, 00/iee KOHKPETHO OJWH MM 00Jee yriIeBOJOPOAOB, TAKMX KAaK METAH, 3TaH, MPOMNAH, H30IPOMAH,
6yTaH, H-6yTaH, INICHTAH U H-NICHTAH, B KAYCCTBC AJIbTCPHATHUBBI IT'd3-BBITCCHUTCIb MOXKET OBITh ITOCTOSIHHO C)Ka-
THIM H/MJIH PACTBOPHUMBIM ra30M, TAKHM KaK a30T, JHOKCHI YTIJIEPOAa, COKATHIH BO3IYX HJIM ra3000pa3HBIH OKCH
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OJHOBAJICHTHOTO a30Ta.

B eme o1HOM BapHaHTE OCYLIECTBICHUSA CIPEH-a3P030J1b MO HACTOSLIEMY H300PETCHUIO MOXKET JOMOTHHU-
TEJIbHO COACPXKATh CPEACTBO MPOTHB OCAHKICHUA W/HUJIM NPOTHB arJIOMEPALMHU. YKA3aHHBIE CPEIACTBA NMPOTHB
OCAKICHUA W/MIM NMPOTHB arJIOMEPAIHU, B YACTHOCTH, BHIOPAHBI H3 CIIUCKA HEOPIrAHUYECKUX IOJIUMEPOB, TAKHX
KaK IeJM Ha OCHOBE OPraHOTJIMH, COACPKAINHE OCHTOHHUT MM I€KTOPHT, H/MJIHM BHIBI MHPOICHHOTO THOKCHIA
KpPEMHHUS, Takue Kak Aerosil.

B apyromM KOHKPETHOM BAapHAHTE OCYILECTBJICHHS CIPEH-a3p030JIb IO HACTOAIIEMY H300PETCHHIO MOXKET
JIOTIOJTHUTEIIBHO COJEPIKATh OJHO HIIH 00Jee CMATYAIONIMX CPEACTB, CYCHEHAMPYOIHX CPEACTB, Y BIDKHAIOIIUX
CPEICTB, AHTHOKCHIAHTOB, YBIOKHUTEICH, 3MYJIbraTOpPOB, MOIU(PHKATOPOB BA3ZKOCTH, APOMATH3UPYIOIIHX BE-
IIECTB H/MJM APYTHX BCIIOMOTATEIbHBIX BEILECTB.

B KOHKpPETHOM BAPHAHTE OCYILECTBJICHHSA HACTOAIIEE H300pETCHHE 0OECIEYHBAET CIPEH-a3p030Jb; NMPHU-
YyeM €ro COCTaB MPEIyCMATPUBACT HIH BKIIOYAET 1Mo MeHblIeH Mepe 50% raza-peitecHuten, 1-20% cunokca-
HOB, 1-20% Mono4yHOKHCTBIX Oakrepuit u 0,1-10% cpencTs MPOTHB OCAKICHUA H/HIH IPOTHB arjOMEPALIHH.

B eme oaHOM BapHAHTE OCYIIECTBICHHS HACTOSIIEE H300PETEHHE 00ECTICYHBACT CIIPEH-a3P0301b; MPHUEM
€ro COCTaB MPEIyCMATUPBACT MM BKIFOYACT MO MCHBIICH Mepe 75% ra3a-BeitecHUTENS, 5-10% LUKIOMETHKO-
Ha, 1-10% momounokucaeix Oakrepuit u 0,1-5% rems Bentone. B kauecTBe ampTepHATUBBI HACTOSIIECE H300pe-
TEHHE OOECNEYUBACT CNPEH-A3PO30Jb, COACPKAIMMH WM COCTOAIMH 1O MeHbieH mepe u3 75% rasa-
BbITeCHUTE A, 5-10% 1ukIoOMeTHKOHA, 1-10% MomouHOkuCTBIX OakTepwuii U 0,1-5% Aerosil.

B KOHKPETHOM BapHAHTE OCYMLIECTBICHHUS CHPEH-a3p030.Ib COTJIACHO HACTOSINEMY H300PETECHMIO MPAKTHU-
YECKH HE COZICPKUT BOJbI H KOHCEPBAHTOB.

B JI0mOTHUTEIBHOM acmeKTe HACTOALICE H300peTeHHE O0ECNEUHBACT MPHMEHEHHE CHPEs-a3po30Jii CO-
IJIACHO HACTOAIIEMY H300PETEHHIO 11 MPUMEHEHHS YKA3aHHOTO OJHOTO MM 00Jjee KM3HECTTOCOOHBIX BHIOB
OaKTepuil, B YACTHOCTH YKA3AHHBIX >KU3HECMOCOOHBIX IITAMMOB MPOOHOTHYECKUX OAKTEPHH, 0 OTHOIUCHHIO K
MOBEPXHOCTH UJIM OKPYXKAKOUICH cpeae.

B KOHKpETHOM BApHAHTE OCYLICCTBICHUA HACTOSAIIEE H300pETEHHE 00ECIIEYHBAET CIIPEH-a3p030.b, OIpe-
JICICHHBIH B JAHHOM JOKYMEHTE, A1 PUMEHCHHUS B BOCCTAHOBICHUH W/HIIH NMOAJCPKAHHH 3A0POBOH MHKPO-
6uoTel kOXxH. Takum 00pa3oM, HAcTOsIIEE H300pPETCHHE TAKKE OOCCHEUMBACT NMPHUMEHEHHE CIPEs-a3po30Jii
COTJIACHO HACTOSLIEMY H300PETECHHIO /11 BOCCTAHOBICHHUS W/HIIM NOAJCPKAHHUSA 30POBOH MUKPOOHOTBHI KOXKH.

Kpatkoe onncanne rpaguyecknx MaTepHuasion

[TocpeacTBOM KOHKPETHOH CCHUIKH HA (PMI'YPhI MMOJYEPKHUBACTCS, YTO MOKA3AHHBIC MOAPOOHOCTH IPUBEIC-
HBI JTHIIb B KAYECTBE NMPUMEPA U B LEJAX HIUTFOCTPATUBHOTO PACCMOTPEHHUS PA3IHUYHBIX BAPHAHTOB OCYILECTB-
JeHus HacTosero u3oopereHna. OHM MPUBEACHSBI MO MPHYHHE MPEACTABJICHUS TOTO, YTO CUMTACTCS Hauboee
HMPUMEHUMBIM H JIETKO JOCTYITHBIM OITHCAHHEM HACH M KOHLICNTYAJIbHBIX ACIIEKTOB HACTOALIETO H300peTeHus. B
CBSI3U C 3TUM HE NMPEANMPHHUMACTCS NMOMBITKA MOKA3aTh CTPYKTYPHBIE ACTATH HACTOSILETO M300PETCHUS MOI-
poOHee, yeM 3T0 HEOOX0AUMO U (PYHIAMEHTATBHOTO MOHUMAHH HACTOSINETo M300peTeHua. OnucaHue, B3s-
TOE COBMECTHO C IPa(hPMUECKHMMHU MaTepHATIAMH, NMOSACHACT CNICLHAIUCTAM B JAHHOH 00JIACTH TEXHUKH, KaK MOXK-
HO PEaM30BaTh HA MPAKTHKE HECKOJIBKO ()OPM HACTOSILETO H300pETCHHS.

@ur. 1 - cTabHIBHOCTh CAMOCTOSATEIBHO Ky IbTHBUPYEMBIX (HEBBICYIIEHHBIX) Lac 4 u Lac 7 oTHocuTeIbHO
KOMMEPYECKOro mo(miu3upoBaHHoro mramma LGG, cycnenmuposansoro (1/10 mac./mac.%) B CHITHKOHOBOM
Mmacne CF 1406-OH B teuenue 1 roma. Ha naHHOM yepTexke SCHO MOKA3aHO, YTO THO(DHIU3AIMS MPOOHOTHKOB H
UX CYCIICHIMPOBAHHE B OC3BOJHON CHJIMKOHOBOH CMECH SIBISIETCS MIACAIBHBIM IyTEM 11 MPEXOTBPALICHUSA
OBICTPOTO CHIDKCHHS KH3HECTMOCOOHOCTH KM3HECHOCOOHBIX Oakrepuii. CyCneHIMpOBAHHE THO(DUIU3UPOBAH-
HBIX OAKTEpHH B CMECH CHIIMKOHOB, COJCpIKAINECH TUMETHKOH U AUMETHKOHOJ, 00ECICUHBACT JIMTEIBHOE Xpa-
HEHHE 3THX BUIOB MOJOYHOKHCIIBIX OAKTEPHH.

@ur. 2 - cTabHIBHOCTh CAMOCTOSATEIBHO Ky IbTHBUPYEMBIX (HEBBICYIIEHHBIX) Lac 4 u Lac 7 oTHocuTeIbHO
KOMMEpYECKOro mo(miu3upoBaHHoro mramma LGG, cycnenmuposansoro (1/10 mac./mac.%) B CHITHKOHOBOM
macne CF 6570-DM B teuenue 1 roma. Ha maHHOM yepTerke SICHO MOKA3aHO, YTO JTHO(DUIU3ALHUSI MPOOHOTHKOB U
UX CYCIICHIMPOBAHHE B OC3BOJHON CHJIMKOHOBOH CMECH SIBISIETCS MIACATBHBIM IyTEM 11 MPEXOTBPALICHUSA
OBICTPOTO CHIDKCHHS KH3HECTIOCOOHOCTH KM3HECHOCOOHBIX Oakrepuil. CyCneHIMpOBAHHE THO(DUIU3UPOBAH-
HBIX OaKTEpHH B CMECH CHIIMKOHOB, COJCPIKAINECH TUMETHKOH, THCHIOKCAH M LUKJIONCHTACHIOKCAH, 00ecTey -
BACT JJHTEILHOE XPAHCHHE 3TUX BHIOB MOJIOYHOKHCIIBIX OAKTEpHIA.

@®ur. 3 - KpUBbIC BBDKHBAEMOCTH CYCIIEHAMPOBAHHOTO JTHO(um3upoBaHHoro L.Plantarum B pazmauuHsIx
cocraBax (F1-F8), mpu XpaHEeHHU B €eMKOCTH MOJ JABJICHUEM C YIJIEBOAOPOAHBIMHU Ta3aMH-BBITECHUTEISIMU MIPH
koMHaTHOH Temmeparype (20°C). ITocne HeOOJIBIIOrO HAYATHHOIO CHHJKCHHUS JKU3HECIOCOOHOCTH B TCYCHHC
MIEPBOTO MECALA YKU3HECTIOCOOHOCTh OCTAETCS JOBOJILHO NMOCTOSHHOH B TEUCHME CJICAYIOIUUX MECSILEB, MOA-
TBEPXKIAA TO, YTO XPAHCHHE B €MKOCTH IOJ JABJICHHEM SBICTCA MOAXOJIIIUM CIIOCOOOM ISl AJTHTEIBHOIO
BBDKHBAHUSA IIPOOHOTHKOB.

@ur. 4 - CtabuIpHOCTD HA IECTOM MecAL A THO(UIM3upoBaHHOTro L. Plantarum B pa3myHbIX COCTaBax
OTHOCHTEJIBHO TAKUX )K€ COCTABOB, XPAHIAIIUXCS B EMKOCTAX MO JaBieHueM. Uepes 6 MecsAleB XPAHEHHS CyIIe-
CTBYET CTATHCTHUYECKH 3HAYUMAs PA3HULA B BBDKUBACMOCTH JUI1 COCTABOB, XPAHSIIIUXCS C Ta30M-BBITECHHTEIIEM
B €MKOCTH IIOJ JABJCHHEM, H COCTABOB, XPAHAIIUXCS O€3 ra3a-BhITECHHTEIA. BpDKHBAEMOCTh ObLIa JyyIle y
BCEX 8 MPOTECTHPOBAHHBIX COCTABOB, JOKA3bIBAA, YTO CYyCNECHIMPOBAHUE THO()HUIM3UPOBAHHBIX OAKTEPUH B CH-
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JTMKOHOBOM MACJIE, XPAHALIMXCSA C ra30M-BbITECHUTEIEM, SBIACTCS JyYIIHM CIIOCOOOM 11 OOECNEUCHHS IIH-
TEJIbHON CTAOMIIBHOCTH, YEM MPOCTOE CYCHEHAMPOBAHUE THO(DUIHZUPOBAHHBIX OAKTEPHH B CHIHKOHOBOM Mac-
1e.

@ur. 5 - crabmmbHOCTh MHO(UIU3HpoBaHHbIX LAC 15 B pa3myHBIX CHIHKOHAX H CMECSX CHIHKOHOB Ye-
pe3 3 Mmecsaua. XOoTa OTMEUANU HEOOJBIIYIO PA3HHILY, OOJBIIMHCTBO OBLJIO MPU3HAHO HE3HAYMTEIBHBIMH. [T0-
BUIUMOMY, CYLICCTBYET TCHACHUMS, €CIIH CMECh PA3IMYHBIX CHIMKOHOBBIX MACET 0OECIEUHBACT JTyYIIYHO CTa-
OHIIBHOCTH, YEM OJMH MM JBA KOMIIOHCHTA, NMPEACTABILIIOIMX cOO0H Macia. 3TO MOKET YKA3bIBATh HA TO, UTO
0oJice HU3KAs KOHLUCHTPALMA PA3IMYHBIX CHIMKOHOBBIX MACE] HEHTPATH3YET HETATHBHOE BIMSHUE KOMIIOHCH-
TOB-CHJIMKOHOB C 00J1e€ BRICOKOH pa30BOM KOHLCHTPALMCH.

IMoapoOHoe onucanne n3o0peTeHust

B nepBoM acnekTe HacTosAmee H300peTCHUE 00ECICYHBACT CIPEH-a3p030.1b, coaepxkanmid 1-20 Bec.% oa-
HOTO HiH 00JIee KH3HECTIOCOOHBIX ITAMMOB IMMPOOHOTHUYECKUX OAKTEPUH, OJHH HIIH OOJICe NETyUYUX CHIOKCAHOB
H ra3-BbITCCHUTEb MO JABICHUEM.

B 6onee oOmeM CMBICC HACTOSINEE M300PETCHHE OOCCNMEYMBACT CIPEH-a3P030.b, COACPIKALIMIA CMECh
OJHOTO MM 00JIeC )KU3HECMOCOOHBIX (MPEAMOUTHTEIPHO MOKOAIMXCA ()OPM) BUIOB OAKTCPUI U OTUH HIH 00-
JIee JIETyYUX CHJIOKCAHOB, MPUYEM YKA3aHHAsA CMECh HAXOAMTCA B (JOpME MOPOIIKA, CYCHEH3UH HIIH IMYJICHH.
B KOHKPETHOM BapHaHTE OCYILECTBICHUA YKA3aHHBIH OXMH WM 00JCe )KU3HECTIOCOOHBIX BHIOB OAKTEPHIi OT-
HOCSITCSL K TMOKOAIHUMCA (popmMaM BHAOB OakTepuif, 001ee KOHKPETHO MOKOSINHMCH (POPMAM MOJOYHOKHCIIBIX
OakTepuit.

B KOHTCKCTE HACTOALICTO H300PETCHUS BBHIPAKCHHUE "CHPEH-a3p030.Ib" 03HAYACT THIT JO3HPYIOLICH CHCTE-
MBI, KOTOPBIA CO3A3a€T a3p030Jb B BUAC TyMaHa. Ero HCMoas3yroT ¢ OAIIOHOM MM OyTHUIKOH, KOTOpas Coaep-
MKHT CMECh 110 HACTOSALIEMY H300PETCHHIO U NMPEATIOUTHTEIBHO Ia3-BhITECHUTEb MO JaBieHueM. Korna kianax
KOHTCHHEpA OTKPBIT, CMECh BBHITATKUBACTCA M3 €MKOCTH Yepe3 KJIANMAHbl U MOSABICTCA B BHAC a3pO30J1 WM
TyMaHa. [Io Mepe TOro kak HeOOJbILIOE KOJHYECTBO ra3a-BBITECHUTEI PACIIHPSETCS C BBITECHEHHEM CMECH,
00JbIIOE KOJHYECTBO I'a3a-BBITECHUTE OCTAETCSI BHYTPU OAJUIOHA A NOAJCP)KAHHA IIOCTOSHHOTO JABJICHUSA.
CHapy>ku 0anIOHA Ta3-BHITCCHUTEIb OBICTPO UCHAPACTCA.

B KOHTEKCTE HACTOAIIETO M300PETCHHUS TEPMUH "CMECh" 0003HAYACT CHCTEMY, COCTOSIIYIO M3 ABYX HIIH
00Jee Pa3IMYHBIX BELICCTB, KOTOPBIE CMEIUAHBI, HO HE OOBEIUHEHBI XMMHYCCKH, TAKYKO KaK KOMOMHAIMA JIETY-
YHX CHJIOKCAHOB M MOKOSIUXCA (popM BHIOB OakTepuil. B Takoif cMecH OTAEIbHBIC BUIBI KOMIIOHCHTOB COXPa-
HSIOTCA, H UX CMEIUUBAIOT B (HOPME PACTBOPOB, CYCIICH3UH, 3MYIbCHH, KOJIOHIOB HJIH MOPOIUKOB.

B KOHTEKCTE HACTOSAIIETO U30OPETECHUS TCPMHUH "MOPOIIOK" 0003HAYACT CYyX0€, 00BEMHOE TBEPIOC BEILE-
CTBO, COCTOSIILECE U3 0OJIBIIOrO KOJMYECTBA OYCHb MEJKUX YACTHL, KOTOPBIE MOTYT CBOOOJHO TE4b IPU BCTPS-
XMBAaHMU MJIM HAKIOHe. [Topomky nmpeacTaBisroT co00i CHENHATbHBIA MOAKJIACC IPAHYIHPOBAHHBIX MATCPHA-
JIOB, XOTS TEPMUHBI HOPOLIOK U FPAHYJIbI HHOTJA HCMIOB3YIOT IS PA3IMUCHUS OTACIBHBIX KJIACCOB MATEPHATA.

B KkOHTEkcTe HACTOAWIETO H300peTeHHs TEPMUH "mokosiuuecs (GOpMBI" O3HAYaeT, 4TO K-
BBIC/)KH3HECTIOCOOHBIC OAKTCPUU HAXOATCS B TAKOM COCTOSTHHH, MPH KOTOPOM POCT, PA3BHUTHE, PA3MHOKCHHE H
T.A. BPEMEHHO NpekpaineHo. OHM HaxX0aATCs B METabDOJIHUECKOM COCTOSIHHH MOKOS, B KOTOPOM META00THUCCKHE
MPOLECCHI 3aMEULTIOTCS 0 TaKOH CTENIEHHU, YTO OHH OOJIBIIE HE JAOT 3HAYUTEIbHBIC KOJHYECTBA META0OIUTOB.
MHorue BHIb! OAKTEPUIH MOTYT BBKMBATh B HCOJNArONMPUATHBIX YCIOBHAX, TAKUX KaK HU3Kas TEMIEparypa, my-
TeM 00pa3oBaHuA (3HAO)CIOP, LUHUCT, KOHUIUH UM COCTOSHUI CHIDKCHHOH METAa0ONIH4YCCKONH aKTHBHOCTH C OT-
CYTCTBHEM CIELHAIBHBIX KIECTOYHBIX CTPykTyp. [locne momaganust B "HOpPMaibHbIE" YCIOBHS MOKOSIIHECS
(opMbI OaKTEpHIl MOTYT MOBTOPHO AKTHBHPOBATHCSA, HANPUMEP, MOCJE TOTO, KAK OHH KOHTAKTHPYIOT C BOAOH
WM TIOABEPralOTCs ONMPENEICHHOW TEMIIEPAType WM BHOpauuH. B kOHTEKcTe HacTosAMIEro H300peTeHus Oakre-
puH MOKHO BBECTH B COCTOIHHUE MOKOSA C MOMOIIBKO H3BCCTHBIX B nam{oﬁ obJyactu MCTOOHK, TAKHX KAK IIP[O(DP[-
JU3alus, BBICYIIHBAHUC PACTBIICHUEM, BAKYYMHOC BBICYIIMBAHHE, BBICYIIMBAHHEC B NMCEBOOOXKIDKCHHOM CJIOEC,
KPHOBBICYIUHBAHHE B a30T¢ U T.O. [IpeAMOYTUTEILHO OAKTEPHM IO HACTOSLIEMY H300PETCHHIO JIHO(PUIUZHPO-
BAaHBI.

B KOHTEKCTE HACTOAIIETO H300PETCHHUSA TEPMHH "NETYUHH" HCTOJIB3YIOT B OTHOIICHHH PACKPBITHIX CHJIOK-
CaHOB 1T YKA3aHHUS TOTO, YTO OHH UMEHOT CKIOHHOCTh K HCHAPCHHUIO. JIeTyuecTs HEeMOCPEICTBEHHO OTHOCHTCS
K JABJCHHIO Napa BelecTsa. [Ipu 3a1aHHOM TeMmnepaType BEIECTBO C 00see BBICOKMM JABJICHHEM IMapa HCIa-
pseTCs JIerye, YeM BELICCTBO C 00Jee HH3KHM JaBJICHHEM mapa. MIHBIMH COBaMH, BEINECTBA C 0O0JIee HH3KOH
TEII0TOH napooOpa3oBanus (k Hx/kr) Oy IyT HCIIAPATHCSA ObICTPEE NMPHU 33JAHHOW TEMIIEPAType, YEM BEILLECTBA C
00ee BBICOKOH TEIUIOTOH MapooOpa3oBaHusa. TEpMHH B NEPBYIO OYEpEIb HAMHCAH 11 MPHMEHEHUS IO OTHO-
IICHUIO K XKHIKOCTSM; OJHAKO €r0 MOXXHO HCIOJIb30BATh U1 ONMMCAHMSA MPOLIECCA CyOIHMMAIMU, KOTOPBIN CBSI-
3aH C TBEPAbIMH BEHICCTBAMH, TAKUMH KAK CYXOH Jied (TBEPABIA TUOKCHI YIIEPOAA), KOTOPBIE MOTYT H3MEHATh-
CS1 HEMOCPEICTBCHHO M3 TBEPAOTO COCTOSHMS B NMAPOOOPA3HOE, HE CTAHOBACH JKUAKOCTHIO. JIaBICHHE mapa Be-
IIECTBA MPEJICTABIIET COOOH NaBICHHE, TPU KOTOPOM €r0 ra3osas ()aza HaXOJUTCS B PABHOBECHH C €T0 KOHJICH-
CHPOBAHHBIMH (ha3aMu (PKUOKOH MIH TBEpIOH). DTO Mepa CKJIOHHOCTH MOJICKYJ H aTOMOB NMOKUIATh KUAKOCTb
WIM TBEPIOE BELICCTBO. YeM BBIIIEC JABICHUE MAPA >KMIKOCTH NMPU 3aJAHHON TEMIEpaType, TEM BbILIE JIETY-
YECTh U HIDKC HOPMAJIBbHAA TEMICPATYPA KHUNCHHUA KHIKOCTH. Hpennoqrmenbﬂo JABJICHUC mapa JCTYyYHX CH-
JIOKCAHOB II0 HACTOALIEMY H300PETEHHIO cocTaBmseT MeHee 2500 x/K/kr mpu kOMHATHOH Temmepatype (25°C),
6onee mpeanoururebHO MeHee 1000 u eme 6oee mpeanoututebHO MeHee 900, 800, 700, 600, 500, 400, 300,
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200 xJIx/kr.

LIMKJIOMETHKOHBI TIPEACTABJIIOT COOOH IPyNIy METHJICHIOKCAHOB, KJIACC XUIKHX CHIIMKOHOB (TTIOTUMEPBI
Ha OCHOBE LUKJIMYECKUX MOJHUIUMETHIICHIOKCAHOB), KOTOPHIE XapaKTEPU3YIOTCS HU3KOU BSA3KOCTBHIO M BBICOKOH
JIETYYECThIO, a TAK)KE SBJIOTCA CMATYAIOIIMMH CPEICTBAMHM IS KOKH W IPH OTNPEAEICHHBIX YCJIOBHAX SBIIA-
HOTCSA NMPUTOAHBIMH OYHIIAIOIUMHU PACTBOPHUTCIIAMH. B oTinuume ot JAMETUKOHOB, KOTOPBIC ABJIAIOTCA JIMHEN-
HBIMHU CUJIOKCAHAMH, KOTOPBIEC HE UCTTAPAIOTCA 6I)ICTpO, HHUKJIOMCTHKOHBI ABJIAOTCA HUKIIHYCCKUMU, 00e rpynmnbt
COCTOST U3 MOJIMMEPA, COJIEPIKAIIEr0O MOHOMEPHBII OCTOB U3 OJHOIO aTOMa KPEMHHS U IBYX aTOMOB KHCIIOPOJa,
CBSI3aHHBIX BMECTE, HO BMECTO OU€Hb JTMHHOTO "JTHMHEHHOr0" CKeNleTa, OKPY)KEHHOTO PSAIOM METHJIBHBIX TPYIII
(koTOpBIE 00ECTIeUNBAIOT MPO3PAYHYI0 XUMHUUECKH HEAKTUBHYIO HENETYUYIO HUIKOCTh C BA3KOCTBIO B AHMAMa30-
HE OT BOH}[HHCTOﬁ a0 I‘yCTOﬁ), MUKJIOMETHKOHBI UMEKOT KOPOTKHE OCTOBBI, KOTOPBIC CO3MAalOT 3aKPBITBIC HIIA
MOYTH 3aKPBIThIE KOJIbIIA MM "IMKIIBI" C UX METHJIBHBIMHU IPYIIaMH, NPHAABasi UM MHOTHE CBOICTBA, MOa00-
Hble JUMETHUKOHAM, HO JeNas UX HaMHOro Oosiee JieTyduMH. TakuM oOpa3oM, B 3aBUCUMOCTH OT HEOOXOAUMOI
CTENEeHU MCIApEHUs] MOXKHO BbhIOpaTh Oojiee JNeTyunil CHIIOKCaH, TaKoH Kak MUKJIOMETHKOH, UJIM BMECTO 3TOTO
CHJIOKCaH, KOTOPbI MeHee JIeTy4Hd, TakoW Kak IUMETHKOH. OIHAKO NMpEeanouTHTENIbHBIMU SBJIAIOTCA OoJiee
JIETy4He CUIOKCAHBI, TAKHE KaK MHKJIOMETHKOH U €T0 MPOU3BOIHBIE.

CUMKOHBI 00BIYHO HUCHOJIB3YIOT B MPOMBIIIJIEHHOCTH 1O MPOM3BOJICTBY NMPOXYKTOB JIMYHON TMTHUEHBI (U
MHOT'HX Z[pyI‘I/IX) H OIIYIIAOTCA NPH KOHTAKTE C KOXEH Kak OIHOPOOHBIC, T'YCTBIC, HCXKMPHBIC U HEJIMIIKUE
(Handbook of Cosmetic Science and Technology Fourth Edition 2014; New York CRC Press; 204 AD. Pg. 321-
329). OHU XapaKTEepU3YIOTCS HU3KOI MOBEPXHOCTHOM HEPrueii, sSBJSIOTCS CTOHKAMH K BJlare M TEMIeparype,
OMOCOBMECTUMBIMH, JIETYYHMH U MPOHULIAEMBIMH, HETOKCHUHBIMH M HE BBI3BIBAIOIIUMH pasapaxenue. Cunu-
KOHBI TPEACTABJIAIOT cOO0M MOJMMEpHI, MONTyueHHbIe U3 KpeMHus (Si), yriepoaa, KUCIOpoAa M BOAOpPOJA, H
MOTYT OBITh JIMHCHHBIMH, HHKIMYCCKUMH HJIH OpraHo-(GyHKIHOHAIbHBIMH. CaMblii pacpOCTPaHCHHBIH CHITH-
KOH (AMMETHKOH) UMEET HEOPraHMYEeCKUi OCTOB M3 OKCHAA Si ¢ OpraHu4ecKUMHU (2X METHUIIbHBIMH) OOKOBBIMH
rpynnamu Ha SI. CUJIMKOHOBBII MOJMMED COAEPHKUT MOHOMEPHI B KOJIMYECTBE B IMAIA30HE OT 2 0 HECKOJIbKHX
TBICSIY M XapaKTEPU3YETCs 3HAYECHUSIMU BA3KOCTH, KOTOPBIE MOTYT HaxXOAuThes B auanazoHe ot 0,65 cCr (rekca-
Metuiaucuinokcat) 1o + 1 mummona cCr, cll. XKunkocTy ¢ BBICOKOH BSI3KOCTBIO MOTYT 0Opa30BBIBATh 3aLIMT-
HYIO IUICHKY, TOTJa KaK )XHIKOCTH ¢ HU3KOW BA3KOCTBIO MOTYT OBITh SMYJIbTHPOBAHBI M HMETH JIYUIIYIO PACTBO-
PUMOCTh C JAPYTMMH MHrpeareHTaMu. OpraHu4ecKue rpymibsl MOKHO MOAU(GHUIMPOBATh ¢ OOECeUeHHEM MOo-
BEPXHOCTHO-aKTHBHBIX CBOHUCTB. CBsi3u SI-0 SBJIAIOTCSA OYCHB MMOJABUXKHBIMH (SHEPTUs BpaICHUs Si-0 COCTaBIIS-
et 0,2 KKayi/MOJib; 3HEPrHsl BpallleHHs C-C COCTABJIACT 3,3 KKaJI/MOJIb), XapaKTEPU3YIOTCsA CHJIBHON sHepruei
CBsI3bIBAHUs (CHJIA CBA3H SI-0 cocTtaBisieT 117 Kkaa/MoJib; CHIa CBSI3H C-C COCTaBJIAET 85 KKaJ/MOJIb), U OHH SIB-
JSIIOTCS TNIOCKUMHM M JUTMHHBIMHU (yrout Si-o pasBusercs 130°C, niuHa cocrasnsier 0,163 HM; cBsI3b c-C Xapakre-
pusyercs yrioM 112° u qmmunoit 0,154 HM). DT0 BCe AenaeT 0cTOB OYeHb THOKUM U CHIBHBIM. [louauMeTuicu-
nokcad (PDMS) taxke xapakTepu3yeTcsi O4eHb HU3KMM MOBEPXHOCTHBIM HaTshkeHHeM 20 MM/M 10 CpaBHEHHIO
¢ stanosioM (50 MM/m) 1 BoOit (72 MM/M).2 D710 0becrnedynBaeT MOJHOE MOKPHITHE MOBEPXHOCTU U MPEBOCXOI-
HO€ JIMOUITU3UPYIOLIee CPECTBO, 00a CBOWCTBA SBJIAIOTCS MOJIE3HBIMU NIPU COCTaBJIEHHH a’po3ouisi. Huzkomo-
JIEKYJIIPHBIE CHJIMKOHBI XapaKTEPU3YIOTCS BBICOKOH JIETy4eCThIO, HE OCTaBJIsA OCTaTKa M obecreunBas Jerkoe
OLIYIIEHHE Ha Koke. M3-3a X HU3KOH TemIoThl MapooOpa3oBaHus (Ha rpaMM) OHU He TPeOyIOT GOMBIIOro KO-
JIMYECTBA TEIUIA OT KOXKH IS UCTIAPEHHUS U, CIIEIOBATEIbHO, HE OLIYINAIOTCS XOJIOAHBIMU MO CPABHEHHUIO C MPO-
JyKTaMH Ha OCHOBE BOBI HJIM 3TaHoja (cM. Tabm. 1).

Tabmuua 1
Terota napooOpa3oBaHus AJ11 HEKOTOPBIX JIETYUHX JKUAKOCTEH, HCTIOJIB3YEMBIX B KOCMETHYECKHUX CPEACTBAX
Kuokocmo Tennoma napoobpaszosanus, K/c/ke
PDMS, uuknuyeckuii (DP = 4) 172
PDMS, uuknuueckuii (DP = 5) 157
['ekcame TN IHUCHIIOKCAH 192
OtaHon 840
Boga 2257

[Tonumepst PDMS neMOHCTPUPYIOT BBICOKYIO MPOHHIIAEMOCTh B OTHOILLUCHHMH Ta30B, KOTOpPAas CBs3aHa C
PacTBOPUMOCTHIO U K03(ppunmenrom muddysuu (cM. Tadn. 2).
Tabnuua 2
JlaHHbIe B OTHOLLEHUH MPOHULAEMOCTH JJIsl HEKOTOPBIX JIETYUHX JKHIKOCTEH,
UCIOJIb3YEMbBIX B KOCMETHUECKUX CPEICTBAX

JKuokocme IIponuyaemocms @ OMHOULEHUU BOOSHBIX
napos, 2/m2/4.

PDMS, muxmugeckuii (DP = 5) 155,7

PDMS, nuneiinsiii (12,500 cCT) 107.4

HenamonHeHHBIN CUITMKOHOBBIH KaydyK 148.,6

CHITMKOHOBAs CMOJIa 110,5
MuHepansHOe Macio 98,0
Anxunmertuncunokca (C30+) 1,4
Ilerponatym 1,3
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3Jrta BbICOKasA CKOpocTh AM((Y3uU ra30B 0OECHEUHBACT CIIOCOOHOCTD "IBIXAHUA" KOXKH, H OHA OIHCAHA
KaK Takas, KoTopas He 00pa3yeT HEMPOHHUIAEMYIO IJICHKY HA MOBEPXHOCTH KOXU. [[MKIHYECKHE CHIMKOHBI
(uuknometukoH, D4-D5-D6) ABIMIOTCS OUYEHb XOPOLIMMH PACTBOPUTEISMH, HE OCTAB/LIIOIIMMHU IATECH, Oec-
LBETHBIMH, O€3 3amaxa u ¢ BBICOKOH JieTyuecThro. VX uaine Bcero HCmoab3yloT B MPOAYKTAX, MPEACTABIIAIOLIMX
COOOH AHTHIIEPCIMPAHTHI, B KAUYECTBE CPEJCTBA JOCTABKH 11 AKTUBHBIX HHIpeIUeHTOB. OHU HE OIYIIAIOTCH
XOJIOJHBIMH HA KOJKE M3-32 HX HU3KOH TEIJIOTHI MapooOpA30BAHUA H MPUATHO OLIYINAIOTCS HA KOXKE H SABJLTIOTCS
BBIOMPAEMOHN CyCNIEHIUPYIOIIEH CPEeaoH A1 EMKOCTEH C a3po30JsIMH oA AaBicHHEeM. OHM TakKe MOTYT Ipe-
JOTBpANIaTh 00pPa30BaHME ArjOMEpAaTOB HA KJANMAHAX H3-32 CMA3bIBAIOIMX CBOMCTB CHIMKOHOB. Jlpyrue cyc-
HNEHAMPYIOIIUE CPEbI, OOBIMHO HCIOJIB3YEMBIC B AHTUIICPCIHPAHTAX, MPEACTABILIFOT 3TAHOJ, BOXY H MHHEPATIhb-
HbBIE Macla.

B KOHTEKCTE HACTOSAILIETO M300PETEHHS TEPMHUH "CHIOKCAHBI" O3HAYACT MOJICKYJbI, coaepxamme (yHK-
I[HOHAJIBHBIE TPYHIBI €O CBA3BIO Si-O-Si. McX0HbIE CHIOKCAHBI BKJIFOYAKOT OJTMIOMEPHBIC U MOJTUMEPHBIE THO-
puasl ¢ popmynaamu H(OSiH,),0OH u (OSiH,),. CHIOKCAHBI TAKXKE BKIFOYAIOT PA3BCTBICHHBIC COCAHUHCHHUS, OT-
JHYUTENBHBIM MPH3HAKOM KOTOPBIX SBIIETCS TO, YTO KAKJAA NMapa KPEMHUEBBIX LIEHTPOB Pa3/iejcHA OJHUM
aroMoM kucnopoaa. CHIOKCaHOBAasA (DyHKIUMOHANBHAS Ipynna oOpa3yeT OCTOB CHIMKOHOB. [Toaxomsamue iery-
YHE CHJIOKCAHBI B KOHTECKCTE HACTOSILETO H300PETCHHS MOXKHO BBIOPATh M3 CHMCKA, BKIIFOYAIOIIETO JTHHEHHBIC
CHIIOKCAHbI, TAKHE KAK JHMETHKOHBI, TUMETUKOHOIBI, (DCHUITPUMETUKOHBI H UX MPOU3BOIHBIC, HIIH LIUKIMYE-
CKHE CHJIOKCAHBI, TAKHE KAaK LUKIOMETHKOHBI U HX IPOU3BOJHBIC; OOJEE KOHKPETHO MHUKJIMYECKHE CHUIIOKCAHBI,
TaKHE KaK LIMKJIOMETHKOHBI H X MPOU3BOIHBIC.

ABTOpBI HACTOSAILETO H300pETEHHA OOHAPYKUIIM, YTO MyTEM CO3JAHMA JAABICHHUA B 0aNIOHAX C a3p030JIEM
JIOCTHTAITH XK€ YIy4IICHHOH CTAOHIBHOCTH MO CPABHECHHIO C KOMITIOZHLMAMM, HAXOJIIIUMHCS 1O HOPMAITb-
HBIM JaBIcHHEM. TakuM oOpa3oM, B APYroM KOHKPETHOM BapHAHTE OCYLICCTBJICHHS CHPEH-a3po30Jb MO Ha-
CTOSILEMY H300PETEHHIO MOXKET JOMOTHUTEILHO COACPKATh ra3-BbITECHUTETb.

B KOHTEKCTE HACTOAIIEr0 M300pPETCHUS TCPMHH '"Ta3-BBITECHHTENB" O3HAYACT CXKATBHIA a3, KOTOPBIH HC-
HOJB3YIOT 111 00ECHEUCHUS JBHKCHUS KUAKOCTH MM MOPOIIKA. B YaCTHOCTH, OHH MPOCTO SBJITIOTCS KUAKO-
CTSAMH (MJIM Ta3aMH), KOTOPBIC MOTYT JIETKO MCHAPATHCA. XOJOIHBIE Ia3bl-BHITECHUTEIH MOXHO HCIIOJIB30BATh
JUIA 3aIOJTHEHHS TO3HPYIOIIMX CHCTEM IOJ AABICHHEM, TAKMX KAK CIPEH-a3P030.IH, JJI1 MPOTAJIKUBAHHI MaTe-
puana yepes comio. B 0annoHax co cripeeM-a3p0o30J1eM ra3-BbITECHUTEIh OOBIYHO MPEACTABIAET COO0H CHKAThIN
ra3 B PAaBHOBECHH C €T0 >KHIKOCTBHIO HJIM MOPOIUKOM (TIPH €T0 JABJICHUH HACHIIICHHOTO napa). [10CkoabKy Heko-
TOpast 4YacTh ra3a BBIXOJMT, YTOOBI BHITECHUTD IOJIE3HOE BELICCTBO, OOJIBILE SKUIKOCTH HCIIAPACTCS, TOICPIKH-
Bas paBHOMEpPHOE JaaBieHue. [1oaxo aImuii ra3-BbITECHHTE b, MPUIOIHBIH B KOHTEKCTE HACTOSIIETO H300peTe-
HHSI, MOXKHO BBIOPAaTh U3 CIUCKA, BKIFOYAIOIIETO COKWKEHHBIH ra3, 00Jiee KOHKPETHO OJUH MM OOJIee yTIiIeBOAO-
POJOB, TAKUX KAK METAH, 3TaH, MPOIAH, H30MPOMNaH, OyTaH, H-OyTaH, ICHTAH U H-TICHTAH, WJIH MOCTOSTHHO CXKa-
THIH W/MJIM PACTBOPUMBIN Ta3, TAKOH KAaK 30T, THOKCHI YIJIEPOAA, COKATHIH BO3AYX MM ra3000pa3HbINH OKCHI
OJHOBAJICHTHOTO a30Ta. JI[pyrue COKIKEHHBIC Ta3bl, KOTOPBIE MOXKHO HCIOJIb30BATH B KOHTEKCTE HACTOSIICTO
u3obpeteHusa, npeactaBsror codod DME (mumerunoseiii 3¢up) u HFC (ruxpodropyriepoasl), Takue Kak
1,1,1,2-tretpadroparan u 1,1-mudroparas.

B eme oqHOM BapHaHTE OCYLIECTBICHUS CIPEH-a3p030J1b MO0 HACTOSLIEMY H300PETCHUIO MOXKET JOMOTHHU-
TEJIbHO COACPKATh CPEACTBO MPOTUB OCAKICHUA H/HUIIH IIPOTUB ArJIOMEPALMH.

B KOHTEKCTE HACTOSILETO W30OPETEHHS TEPMHH "CPEACTBO MPOTHB OCAXKICHMA" O3HAYACT BELICCTBA, KO-
TOpBIE MPEIOTBPALIAIOT BBIMAJCHUE B OCAIOK YACTHI[ B CYCIICH3HU M3 JKHIKOCTH, B KOTOPOH OHM HAXOJATCSA, U
OCAXICHUE UX HA Oapbepe, TAKOM KAk JHO 0aNjIoHa C a3p030J1eM. XOpOUIee CPEACTBO MPOTUB OCAXKACHHA Oy IeT
HUMETh CBOWCTBA, 00ECIIEYHBAIOIIHE 0OPA30BAHUE MOPUCTOH, OOBEMHOM U JIETKO PECYCIICHAUPYEMOMH CYCIICH3UH,
HCOOXOOUMOH JJI1 PABHOMCPHOTO JO3MPOBAHHA. B KOHTEKCTEC HACTOALICTO HM300PETCHUS TEPMHH "CPEACTBO
MPOTHB arJIOMEPALMU" 03HAYACT BEINECTBA, KOTOPHIC MPEIOTBPAILAIOT CICKAHUE HITH ATJIOMEPALHIO KOMIIOHCH-
ToB. [Toaxoasiue cpeacTBa NPOTUB OCAKACHHUS H/MJIM NMPOTUB arJIOMEPALMH B KOHTEKCTE HACTOSIIETO H300pe-
TEHHS MOXKHO BBIOPATh U3 CIIMCKA, BKIFOYAKOIIETO HEOPraHHYECKHE MOIUMEPBI, TAKHE KaK IeJIM Ha OCHOBE Opra-
HOTJIMH, COoJep Kaniue OCHTOHUT MM TEKTOPHT; W/HIH BUABI MHPOICHHOTO THOKCHIA KPEMHMS, TAaKHE KaKk Aero-
sil®. Aerosil® MOryT ObITh XUMHUYECKH MOJHU(DHUIUPOBAHBI A MOJy4YeHUd Jyuiued 3D cTpykTypHOH ceTH B
BBIOPAHHOM CHJIOKCAHOBOM HOCHTENC. Aerosil 00BMHO MPEACTABIAIOT COO0H rUAPO(UIBHBIC BHIBI MUPOTCHHO-
ro quokcunaa kpemuus (Si0,). boiaee moaxoasmumu 1711 HACTOAIIETO U300PECTECHHUS ABIIHOTCA BHIBI THAPO(HOO-
HOTO JHOKCHIA KPEMHH, OOBIMHO BHUIBI AHOKCHAA KPEMHHS, 00paboTaHHbIe THAPO(OOHBIMU BEIECTBAMH, Ta-
KMMH Kak, 0€3 OrpaHM4YCHHUS JUMETHIAUXIOPCHIAH, MOJIMIMMETHICHIOKCAH, OPTAHOCHIAH, IeKCAACIHIICHIIAH,
OKTAMETHIILUKIOTETPACUIOKCAH, METAKPHIICHTIAH, CHITHKOHOBOE MAcCjI0, aMHHOCHIIAH H UX IPOU3BOIHBIC.

B apyromM KOHKPETHOM BapHAHTE OCYIUECTBJICHHS CIIPEH-a3p030Jb IO HACTOSIIEMY H300PETCHHIO MOXKET
COJEp KaTh JIFOOBIC JOIOJIHHTEIBHBIE BEIICCTBA, KOTOPBIE MOTYT OBITh MPHIOJAHBI B KOHTECKCTE HACTOSALICTO H30-
OpereHua. Takue JOMONHHTENbHBIC BEIIECTBA BKJIFOYAKOT O€3 OTPAaHMYCHHS OJHO MM 00jee M3 CMATYAFOINHX
CPEACTB, YBIAKHAIOIHX CPEACTB, AHTHOKCHIAHTOB, YBIAKHHUTEICH, CyCIEHAMPYFOIHX CPEACTB, 3MYIbIaTOPOB,
MOIH(PUKATOPOB BAZKOCTH, CPEACTB UL M3MECHEHHUS MOJIPHOCTH, APOMATUZHUPYIOLIMX BEILECTB, JJNCKTPOJIUTOB,
CPEACTB JJIS1 H3MCHEHMS LBETA U APYTHX BCIIOMOTATENBHBIX BEIECTB. [10AXOAAIMMH AHTHOKCHIAHTAMH MOTYT
aBAThCA Oe3 orpaHmdeHuss BHT, BHA, nponunrannar, ackopOHHOBas KHCJIOTAa H METAOHCYIb(HUT HATPHSA.
[MoaxoasmuMu MOAU(HUKATOPAMH BA3KOCTH MOTYT OBITh O€3 OTPAHMYCHHS PA3IUUHBIC KOJUIOMIBI, CHIHKOHO-
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BBIC CMOJIBI, MPOMUJICHTIHKOIb, OpraHoreny, Aerosil u T.1.

IMoxxoaamuii JOMOJHUTEIBHBIH KOMIOHEHT B CIIPEAX-a3P030JLIX MO0 HACTOALICMY H300PCTCHHIO, HATPH-
Mep, mpeacraeasger coboit Tegosoft®, T.e. OyTUNOBBIH 3(pHP MOJHUIPOMUICHITUKOII UIH OYTHIOBBIA 3(HD
ppg-14. Tegosoft® npexncraBaseT coOOH JErkoe KOCMETHUECKOE MACIO C OYCHb XOPOLIMMH CIIOCOOHOCTSIMH B
OTHOLICHHM PACTEKAHHA, KOTOPOE YACTO HCMOJIB3YIOT B KAYECTBE CMATYAMOLIECTO CPEJCTBA B NMPOAYKTAX A
yX0/Ja 32 KOXKEH, TAKMX KaK KPEMa, JIOChOHBI, Macya Uil BaHH H T.4. OH TaKkKe UMEET NMPEBOCXOIHBIE CYCIICH -
PYIOIIME CBOMCTBA U1 AKTHBHBIX HHIPEAUEHTOB B COCTABAX a3p030JicH. MHrpenMeHThl Ha OCHOBE OyTHIIOBOTO
a¢upa PPG B KOCMETHYECKHX COCTABAX YJIyYINAFOT BHEIIHHH BUI CYXOH HJIM MOBPEKACHHOH KOXKH ITyTEM CHH-
YKCHUS LICTY IIECHHUSA U BOCCTAHOBJICHHUS YIIPYTOCTH.

Eciu B KOHTEKCTE HACTOSINETO0 M300PETEHHUS YKA3aHbl 3HAUCHUSA MPOLEHTHOTO COJACPXKAHHS, OHH MOJpa-
3yMEBAKOT IPOLICHTHOE COJCPXKAHHE B BEC./BEC. OTHOCHTEIBHO BceH kommosuuuu. Hampumep, 80% rasa-
BBITECHUTEJIA 03HAYAET, YTO MPHCYTCTBYET 80 I ra3a-BhITECHUTE MPH 001mEeM Bece koMnosuuu 100 .

B KOHKpPETHOM BapHAHTE OCYLICCTBJICHHS HACTOSILEE H300pETEHHE 00ECTIEYNBACT CIIPEH-a3p030.1b, COCTAB
KOTOPOTO COOEPXKUT HIJIM COCTOMT MO MeHbIuei mepe u3 10% raza-birecHurens, 10-40% cunokcanos, 10-40%
MOJIOYHOKHCIBIX OakTepuii, 0-5% CpeacTB MpOTHB OCAXICHUSA W/HIM MPOTUB araomepauud u 0-5% apyrux no-
6aBok.

B KOHKpPETHOM BapHAHTE OCYILICCTBJICHHS HACTOSILEE H300pETEHHE 00ECIIEYNBACT CIIPEH-a3p030.1b, COCTAB
KOTOpPOTO COJEPXKUT HIIH COCTOMT IO MeHblIeH Mepe u3 50% rasa-errecHuress, 1-20% cumoxcanos, 1-20%
MOJIOYHOKHUCIBIX OakTepui, 0,1-5% cpeacTs mMpoTHB OCKIACHUS M/MIM HMPOTHB arioMepauuu U 0-5% mpyrux
J00AaBOK.

[TpeAnoYTUTENBHO CHPEH-A3PO30JH IO HACTOSIIIEMY H300peTeHHI0 coaepkar 1-20% MOIOYHOKMCIIBIX
Oakrepuit; 6onee mpeanoururebHO 1-10%; eme Oonee MpeAnOYTUTCIBHO MPUOIU3UTEBHO 9, 8, 7,6, 5, 4, 3,2
unu 1% MOJOYHOKHUCTBIX OaKTEPHH.

Kpome Toro, cripen-a3po30Jiu M0 HACTOSIIIEMY M300PETEHUIO MPEANOYTUTEIBHO COAEPXKAT HEOOIBIIOE KO-
JHYECTBO CPEACTB MPOTHB OCAXKICHUS, KAK, HAMpUMEp, MeHee 5%, meHee 4%, menee 3%, meHee 2%, menee 1%
WM JAKEe HE COOEP KAT CPEACTBA MPOTUB OCAKICHUSA H/UJIM IPOTHB ArJIOMEPALHH, €CTH BO3SMOXKHO.

B KOHKpPETHOM BapHAHTE OCYLICCTBJICHHS HACTOSILEE H300pETEHHE 00CCIIEYNBACT CIIPEiH-a3p030.1b, COCTAB
KOTOPOTO COJEPXKUT HIIH COCTOMT IO MeHbHICH Mepe u3 75% rasa-eirecHurens, 5-10% cumoxcanos, 1-10%
MOJIOYHOKHUCTBIX OakTepuit U 0-5% CpenCcTB MPOTUB OCAKICHHUS W/UITH MPOTUB arjOMEPaLlHH.

B apyroM KOHKPETHOM BAapHAHTE OCYIUECTBICHHS HACTOSIICE M300PETCHHE OOECICYMBAET CIPEH-
a3p030.JIb, COCTAB KOTOPOTO COACPIKUT HIIH COCTOHUT IO MEHBIEH Mepe u3 80% raza-peirecHurens, 1-8% cumok-
caHoB, 1-8% MomouHOKHCTBIX OakTepuii H 0-4% CpeACTB MPOTUB OCAKICHHUS U/UIH MPOTUB arjOMEpaLHH.

B apyroM KOHKPETHOM BAapHAHTE OCYIUECTBICHHS HACTOSILICE M300PETCHHE OOECICYMBAET CIPEH-
a3p030.Ib, COCTAB KOTOPOTO COACPIKUT HIH COCTOHMT IO MEHBIIEH Mepe u3 90% raza-peirecHurens, 1-4% cumok-
caHoB, 1-4% MomouHOKHCTBIX OakTepuii # 0-2% CPeACTB MPOTUB OCAKICHHUS H/UIH MPOTUB arjOMEpaLHH.

B KOHKPCTHOM BAPHAHTE OCYIICCTBICHHA KOMHOSP[I.[I/H\;[, ONpPEACICHHBIX BBIIIC B JAHHOM JOKYMCHTC,
CPEACTBO MPOTUB OCAXKICHHUS W/UTH MPOTUB arjoMepaluu BLIOpaHo u3 reys Bentone u Aerosil®.

B eme oaHOM BapHaHTE OCYINECTBICHHSA HACTOSINEE H300pETEHHE 00CCIEYHBACT CIPEH-a3P030IIb, COCTAB
KOTOPOTO COACP>KHT HJIM COCTOHMT MO MEHbIeH Mepe u3 75% ra3za-BeitecHures, 5-10% mukiaomerukoHna, 1-10%
MOJIOYHOKHCTbIX OakTepuii u 0-5% rems Bentone. B kauecTBe ampTepHATUBBI HACTOSALICE H300pETCHHE obecme-
YHBACT CHPEH-adp030Jb, COCTAB KOTOPOTO COACPKUT MM COCTOMT MO MCHBIICH Mepe u3 75% rasa-
BhITeCHUTEIA, 5-10% 1ukIoMeTukoHa, 1-10% MonouHokuCTBIX OakTepHii u 0-5% Aerosil.

OueBHIHO, YTO B COCTABE HA OCHOBE MOKOAIMXCA (OpM OAKTEpHH BPEIHBIX MPOAYKTOB, TAKHX KAK KOH-
CCPBAHTHI H AKTUBHPYIOIMHUE BCIICCTBA, TAKUC KAK BOAA, MPCANIOYTHUTEIbHO P[36eI‘a}OT, 4yToOBI 00ECIICUUTD AJTH-
TEJIbHOE XPAHCHHE KOMIO3HLHMH. TakuM 0Opa3oM, B KOHKPETHOM BAPHAHTE OCYILECTBJICHHS CIPEH-a3p030.b
COTJIACHO HACTOSINEMY M300PETCHHUIO MPAKTUUCCKH HE COACPKUT BOABI U KOHCEPBAHTOB. TepMHUH "NMPAaKTHUYECKU
He conxepxut" o3HauaeT MeHee 10, 9, 8, 7, 6, 5, 4, 3, 2%, npeanoururesHO MeHee 1%. Ecimm ucnomb3yror
CIpeH-a3p030/1b C HECKOJIBKUMH KaMEPaMH, ITPH 3TOM KaMepa, CoACprKaIias OaKTepuH, MPEeANOYTUTEIBHO MPAK-
THYCCKH HC COACPIKUT BOABI H KOHCCPBAHTOB.

B JI0MOTHUTEIBHOM acmeKTe HACTOALIECE H300peTEHHE OOECNEUMBACT MPHMEHEHHE CIPEs-a3po30s Co-
IJIACHO HACTOSINEMY M300pPETCHHIO U1 MPUMEHEHHS YKA3aHHOTO OJOTO MM 00Jiee KHUBBIX BUIOB OaKTEpHil 1O
OTHOIICHHIO K MOBEPXHOCTH HJIM OKPYXAKOIICH cpeae. B KOHTEKCTE HACTOAMICTO MU300pETEHHS TCPMHUH "MO-
BerHOCTb" CJIEAYCT MNOHUMATH B €T0 CAMOM IIHPOKOM CMBICJIC, T.€. OH MOXKET BKJIHOYATh NOBEPXHOCTH 06I>eKTa,
OJTHAKO OH MOXKET TAKOKe BKJIIOYATH KOXKY JFOACH MM KMBOTHBIX. TakuM 00pa3oM, CHPEH-a3pO30JHM MO HACTOS-
IEMy H300pPETCHHIO MOTYT TAKKE ObITh CIPESIMH-a3PO30JIMH I MECTHOTO HNPHUMCHEHHUS, NMPUYEM TEPMUH
"MECTHBII" 03HAYAET MECTHYIO JOCTABKY B ONPEACICHHOE MECTO HA Telle, B YACTHOCTH MPHMCHEHHUE IO OTHO-
HICHUI0 K KOHKPETHOMY MECTY HA UIH B TECJIC. B YACTHOCTH, OH BKIIIOYACT NPUMCHCHUE IO OTHOLLICHHUIO K CJIH-
3MCTBIM 000JI0YKaM NMOCPEACTBOM a3PO30JCH.

B KOHKpETHOM BAPHAHTE OCYLICCTBICHUA HACTOSAIIEE H300PETEHHE 00ECIIEYHBAET CIIPEH-a3p030.1b, ONpe-
ﬂeHeHHbIﬁ B JAHHOM JOKYMCHTC, AUII NPUMCHCHHUA B BOCCTAHOBJICHHH W/ MU oA ACPKAHU U 3ﬂ0pOBOI\:[ MHKPO-
6unoTel koxku. Takum 00pa3oMm, HacTosIIee H300PETCHHE TAKKE OOCCHEUMBACT NMPHMEHEHHE CIPES-a3p030Jisd
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COTJIACHO HACTOALIEMY H300PETECHHIO /11 BOCCTAHOBIICHHUS W/HITH NOAJCPKAHHUS 3A0POBONH MUKPOOHOTBI KOXKH.
ITpumepsl

BeeaeHue k mpumepam.

OnuaepMOPHUTHIO CTOI M IPYyTHE MHUKO3bI KOXKH B HACTOSILEE BPEMs JIeUaT MPOTHBOTPUOKOBBIMHU CPEICT-
BAMM, TAKUMH KaK MHKOHA30JI, KOTOPBIE MPEIATCTBYIOT CHHTE3Y 3ProcTEpUHA. XOPOIIO H3BECTHBIH KOMMEpUe-
CKHIf MPOIYKT, COACPKALMHA MHKOHA30J, MpeacTtaBiasder coboit cmpeit Daktarin®, mpeamoyTHTEIBHBIA H3-33
HPOCTOTHI €I0 MCIOJB30BaHUA. M3BECTHO, YTO Kak Q11 AHTHOHOTHKOB, TaK U JUI1 MPOTHBOTPUOKOBBIX CPEICTB
HMPUCYTCTBYET TCHACHUHUS K PA3BUTHA YCTOWYMBOCTH K MX ACHCTBUIO. TakuM 00pa30M, albTEPHATHBHBIC CIOCO-
OBI JICUCHHA, TAKUC KAaK UCHOIb30BAHUC MPOOUOTUKOB AJIS1 MECTHBIX 3a00ICBaHUit, Oy Iy T MOJC3HBI A1 HALMCH-
TOB. BOTBIIMHCTBO MPOOHOTUKOB OKA3BIBAKOT MOJIC3HOC BIMSHHUE HA XO3SMUHA (UCTOBCKA) MyTEM MPEIYMPEiKIC-
HHS MHBA3HH U KOJIOHM3ALMHU MAaTorcHoB. HexoTopble mpoOMOTHKH, Takue Kak BHAbI lactobacillus, moryT 6o-
POTBCA C STUMH NMATOTEHAMH ITyTEM BBIJCJICHUS OPrAHUYECKHX KHUCJIOT, IIEPOKCHIA BOJXOPOAA H AHTUMHKPOOHBIX
NENTUAOB B OKPYKAKINYKO cpeay. OObMHBIC TPHOKOBBIC HH()CKIIMH KOXKH, TAKUEC KAK ACPMO(HUTHUS CTOM, BBI3HI-
BaHbl Pa3MYHBIMH BHAAMH, TakuMHU Kak Trichophyton, Epidermophyton, Microsporum u Candida. B naHHOM
UCCICIOBAHUM M3YYaH, SIBJIIETCS JTH a3pP030J1b (B EMKOCTH HOJ JABJICHHEM) MOAXOIAIIMM COCTABOM U KOH-
CEpBAlLMHU U ATIUTEIbHOH CTAOMIBHOCTH MPOOHOTHKOB.

Kak yxe ObLI0 J0KA3aHO, MPOOMOTHKH 00JANAIOT HAMHOTO JIyYIICH ANUTCIBHONH CTAOUIBHOCTBIO MPH
MPaBHJILHOM BBICY IIHBAHHH B OTJIHYHE OT HEBBICYIUCHHBIX Oakrepuii (Morgan et al., 2006 - Preservation of mi-
cro-organisms by drying; a review - Journal of microbiological Methods 66 (2006) 183-193). [Ipouecc BbICYLIH-
BaHMS NMPUBOJUT MPOOHOTHKH B METAOOJHUYECKH HEAKTUBHOE COCTOSTHHE (T.€. TIOKOS). AKTHBHOCTH OCTABLICHCS
BOJBI (AW) B MOPOILUKE, a TAKXKE YCIOBHA XPAHEHHS (TEMIIEPATypa, KUCIOPOA, CBET) OYAyT IIIaBHBIM 00pa3oM
OTpEe e IATh CTAOUIBHOCTD MOPOILKA.

[Tpumep 1. CTaOMIBHOCTH MPOOHOTHUECKUX OAKTEPHH B CHIIMKOHAX.

B 3TOM mpuMepe aBTOPbI HACTOSILETO0 H300PETCHHUA HCCIICAOBAIH JATHTECIBHY0 CTAOMIBHOCTD YKH3HECTIO-
COOHBIX MPOOHOTHYECKUX OAKTEPHH B PA3ITHUHBIX CMECIX CHIHKOHOB/CHIOKCAHOB.

Marepuan u ciocoOBl.

HccnenoBaHue cTaOUIBHOCTH.

B 1aHHOM HccneoBaHHM CTAOUIBHOCTH MPHUMEHSITH TPH IITAMMA:

CaMOCTOATEIBHO Ky abTUBHpYEeMbIH L.Pentosus (T.e. Lac 4 umu Lp);

camocroAaTeTbHO Ky ibtuBHpyemsblit LGG (t.e. Lac 7 wmu LGG);

npuoOpeTeHHbIH o Grm3npoBanHelid LGG (Dupont® LR-32).

JlBe paznuuHbIE CPEab! I CYCIECH3UH HA OCHOBE CHIIMKOHA AJIs1 KOHCEPBALHK OAKTEpHil TECTHPOBAIU IPH
KOMHATHO# Temmeparype (£20°C).

CHTMKOHBL

Kocmeruueckas sxuaxoctb 1406-OH (IMMETHKOHOJ U TMMETUKOH) - Chemsil®.

Kocmeruueckas xuaxoctb 6570-DM (IMCHAOKCAH, HUKIONICHTACHIOKCAH U TMMETHKOH) - Chemsil®.

OO0pa3upl MOIy4YaNIy B MPEABAPUTCIBHO 33JAHHBIC MOMCHTBI BDEMEHHU:

TO = nepex cycCneHAMPOBAHHEM B CPEAE AT CYCIICH3HH,

T1 =1 aeHpb nocnie CyCeHAUPOBAHUS,

T2 =1 Hexens nocae CYyCNEHAUPOBAHUS,

T3 =2 HexemM nocjae CyCNEHAUPOBAHUA,

T4 = 1 mecsu nocje CyCneHAUPOBAHUA,

TS = 2 mecsua nocie CyCneHAUPOBAHUSA,

T6 = 6 MecsaueB Nocae CyCNEHIUPOBAHUA,

T7 = 12 MmecsueB mocie CyCneHAUPOBaHU.

Bce npuMeHseMble MaTepHanbl CTEPUIIM30BATIM Nepel] MPHMEHEHHEM IMOCPEACTBOM ABTOKJIABHPOBAHMA.
Bce nmpuMeHseMble KOMIIOHEHTBI, HHTPEAMEHTHI H T.J. aBTOKJIABHPOBAJIU IO BO3MOKHOCTH, U B HHOM CIy4dac
(OUIBTPOBAIH B CTCPUIIBHBIX YCIOBHAX NEPE CYCICHANPOBAHUEM OAKTEPHHA.

Omnpeaencaue KOE B momenT TO.

Lac 4 u Lac 7 xyasTuBHpOBanu B )uakoi cpene MRS (Mana, Poroswr u [llapna, Carl Roth) (37°C) mo 3a-
BepureHus1 pocta. Cpexy ueHTpu(yruposaau B TeueHde 10 mun npu 2780 G. CynepHaTaHT yJamsiid H 0CaaoK
OakTepHii MPUMEHSTH ajIee.

100 mr B3BemmBamM U pa3dasmsinu (pusunonormueckum pacteopoM (0,85% NaCl) ¢ moxyueHnem ooero
00beMa, coctasipiromero 10 mon. M3 tpex mrammos (Lac 4, Lac 7 1 LGG) noxyyanu cepun pasdasienuii (10-
KPaTHbIC CEpHiHBbIC pa30aBICHH) U YAIUCYHbIH MOJCYET MPOBOJWIN COTJIACHO METOAY PAaBHOMEPHOTO MOCEBA
Ha yaiuke (IoJyYeHHOMY M3 MeToJ0B 2.6.12 u 2.6.13 ¢apmaxonen). (Esponeiickas ¢dapmaxones 8.0). M3mepe-
HUS IIPOBOJHIIH B TPEX MOBTOPHOCTAX. Pe3ynbrars! npeacrapiens! kak KOE/rpamm noporuka.

CycneHaupoBaHue OaKTEpUil B Cpeae M CYCHCH3HH.

C noxyyeHHBIMH OAKTEpPHATBHBIMH MAcCaMM INMOJy4YaTH TOMOTeHHOe pazbaenenue 1/10 (mac./mac.%) c
pa3muHBIMH OE3BOAHBIMHU CPEJAMH JJIS CYCIICH3HH HA OCHOBE CHIMKOHA. | I' YKA3aHHOM CYCIICH3HH B3BELIHBA-
m B mpobupke Falcon u repmerusuposanu B amomuHueBoM nakere (RH = 20%). [Ipu srom kaxnawnii oOpasen
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cogepskast 100 Mr 6aktepuii A AanbHEHIIEro TECTUPOBaHUA. AJIOMUHHMEBBIE MAKEThl OTKPHIBAJIM Yepe3 ornpe-
JICNICHHBIE MHTEPBAJIbl BPEMEHH AJIs1 TECTUPOBAHHS )KU3HECTTIOCOOHOCTH.

TecTupoBaHue Mocie UCTEUSHHUsI BPEMEHH XPaHEHUS.

I'epmeTH4HBIE MAaKEeThl OTKPHIBAJIM B OTIPEAETICHHBIE MOMEHTBI BPEMEHHU Il TECTHPOBAHUSA CTAOMJIBHOCTH.
[TpoGupky Falcon, coaepaxaiyto 1 r 6e3B0IHOrO BeUIECTBA, JOMOIHUTEIHLHO 00pabaThiBald MyTeM 100aBICHUS
1 r cmecu amynbratopoB (cocrosinel U3 noaucopdbara 80 U copOuTaHceckBHoseara) U 8§ r GU3HOIOTHUECKOTO
pactopa. IloyueHHOE 00Pa30BBIBATIO IMYJIBCHUIO, C TIOMOLIBIO KOTOPOH OAKTEPHUH MOTJIHM BCTYNATh B KOHTAKT C
BOJIOM U MOBTOPHO aKTUBUpOBaThCs. JlanbHeliliee nonyueHue odpasua M Yalle4Hbli MOJCYET MPOBOAMIH, KaK
OMUCAHO BBIIIE U KAaK MPEACTaBJieHO B metone 2.6.12 ¢apmakorneu (8.0): MHKpOOHOJOTHUECKOE HCCIIEIOBAHNE
HECTEPUJIBHBIX MPOAYKTOB: TECThl MOACYETa MUKPOOOB U 2.6.13: MUKPOOHOJIOTHUECKOE HCCIIEOBAHUE HECTe-
PHUIBHBIX MIPOAYKTOB: TECT AJIS OMpPEeAeIeHHPIX MUKPOOPTaHH3MOB.

PesynbTatel u o0cyxaeHueE.

CrabuipHOCTh JTHO(GUIM3UPOBAHHOTO TMOPOIIKA Oblla 3HAYWTENBHO 0OJjiee BHICOKOM, Kak M mpejrnosara-
JIOCh, TI0 CPABHEHHUIO CO CTAOMIBHOCTHIO HETHO(MIM3UPOBAHHBIX MTaMMOB. CIycTs Bcero 1 Mecsl U He3aBH-
CHUMO OT THIIA UCTOJIb3YeMOU cMecH cuaukoHOB (¢ur. 1: CF1406; ¢ur. 2: CF6570) 6b110 B cpeaHeM 3adUKCH-
poBaHO 3-KpaTHOE JIOrapu(PMHUECKOE CHIDKEHHE, TOrJa Kak OTCYTCTBOBAJIO OOHApy:KMBAaeMOE 3HAYUTEbHOE
CHIDKEHHE JUIsl Tro¢uian3upoBaHHoro mramma (¢ur. 1 u 2). I[Ipu 3ToM 10Ka3aHO, YTO BaXKHO HAYHMHATH COCTAB-
JIEHHE ¢ HaJUIe’KalluM 00pa3oM JTHOPUIU3UPOBAHHBIM (MM BBICYIIEHHBIM C MOMOILBIO IPYTOT0 METOJa BBICY-
IIMBaHUA ) MTOPOIIKOM, YTOOBI 00ECTIEYHTh CTAaOMIIBHBII COCTAB HA OCHOBE YKU3HECTIOCOOHBIX MUKPOOPTaHH3MOB
¢ TedyeHueM BpeMeHH. Co cTaOWJIbHBIM BBICYIIEHHBIM MOPOIIKOM MPOOHOTHKA Jierye o0paluaThes A JajibHe-
LIKMX LeJIEH COCTaBJICHUS.

Pe3ynibTaThl B OTHONIEHUH CTAOMIBHOCTH JIJI CMECei CHITMKOHOB ((ur. 1 v 2) MoKa3pIBaKOT, YTO OHU SB-
JAIOTCS MOJIXOAIMMH B KA4ECTBE CyCNeHAMpYoLLei cpeabl. XoTs Obl10 3aMKCUPOBAHO B CpeaiHeM 1-kpaTHoe
norapupMHUIECKOE CHIDKEHHE JUI cTabMIIbHOCTH Yepe3 | ron /it 6e3BOAHON CHIIMKOHOBO# CpeJibl, OHO OCTaB-
JII€T J0CTATOYHO JKU3HECTIOCOOHBIX MUKPOOPTraHU3MOB JUIi MECTHOTO HAHECEHHUs W OKa3bIBaeT OJaronpusTHBIH
3G dEeKT Ha KOKY.

[Tpu sTOM N10Ka3aHO, 4TO paboTas ¢ HaAJeNKALMM 00pa30M JIMO(UIM3UPOBAHHBIM MOPOLIKOM, CYCIEH -
POBaHHBIM B O€3BOTHOM CHITMKOHOBOW Cpesie, MOXKHO MOJIy4aTh CYCIIEH3UIO CO CTa0 MIIbHBIMU MPOOHOTHKAMH.

Ipumep 2. CTaGUIBHOCTL MPOOUOTHUECKUX OAKTEPUII B COCTABE a3P030JIs1, HAXOAALLETOCS MOJ JABJICHUEM.

B 3TOM mpumepe aBTOPbI HACTOSAIIEr0 U300pETeHU MCCIIEI0BAIH JUIMTEIbHYIO0 CTAOMIBHOCTD KU3HECTIO-
COOHBIX MPOOUOTUYECKUX OAaKTEPHU, COCTABJICHHBIX B KOMIIO3HLIMIO a3P030JIs, HAXOAAILYIOCS MO/ TaBJICHHUEM.

Marepuai u crnocoObl.

JInodpunuzuposauusiii mramm L.Plantarum (THT®-nvodunu3upoBaHHbIii ¢ MalIbTOAEKCTPUHOM ) MPOCEHU-
BaJIM C MoJiydeHueM (pakiuu nopoiuka ¢ pazmMepoM yactvll <50 MKM, Juis 00JeryeHusl MPOXOKICHUS Yepes
KJIamaH ¥ COTJIO U JUIS MpeaoTBpauieHus 0JokupoBanusa. baktepun cycnenaupopanu B Mirasil CMS® (nexame-
TUJILIMKJIONICHTACHJIOKCAHE), JeTy4eM LIMKJIoMeTHKOHe u/nuiu Tegosoft PBE® (nponokcunupoBaHHOM CIUpPTE -
OyTHIOBBIH 3¢up ppg-14), Bce BRICTYNANN B Ka4eCTBE CycrieHAUpyouiei cpensl. [Ipeacrapnstomuii co6oit op-
raHOTJIMHY KOMIIOHEHT, reJib Bentone vsS PC V® (LMKIONEHTaCUIOKCAaH, JUCTEApAUMOHUS T€KTOPUT U MPOIU-
JIEHKapOOHAT), UCTIOJIb30BAJIM B KAUECTBE CPEJICTBA NPOTHB OCAXKICHUA U NIPOTHB arjoMepaLuH.

Bcero nonyyanu 8 coctaBoB (KOHLIEHTPATOB) € pa3jiMuHbIMU KOHLIEHTpaUuUsaMH (cM. TabJ1. 3) nepen 3anoJ-
HEHHEM ra3a-BbITECHUTEN B EMKOCTH C a3p030JIeM.

Tabnuua 3
CocraBbl pa3JIMUHBIX COCTABOB
KonueHTpaToM 3anonHanu eMkocTu (20%), nocnie yero nodasisainu 80% raza-BeITECHUTENA,
nosy4as S-kpatHoe pa30aBlieHHE KOHIIEHTpaTa

O6pazew |MHrpeayeHTs! %B % B | O6pazew |MIHrpenyeHTs! %B %B
KOHLIEHTpATe | €eMKOCTH KOHLIEHTpATe | €eMKOCTH

1 L. Plantarum 5 1 S L. Plantarum 5 1
I'ens Bentone 5 1 I'ens Bentone 0 0

Mirasil 90 18 Miirasil 95 19

Tegosoft 0 0 Tegosoft 0 0
2 L. Plantarum 5 1 6 L. Plantarum 5 1
I'ens Bentone 25 5 I'enb Bentone S 1

Miirasil 70 14 Miirasil 90 18

Tegosoft 0 0 Tegosoft 0 0
3 L. Plantarum 25 5 7 L. Plantarum 5 1
I'ens Bentone S 1 I'en Bentone 0 0

Mirasil 70 14 Miirasil 47,5 9,5

Tegosoft 0 0 Tegosoft 475 9,5
4 L. Plantarum 20 4 8 L. Plantarum S 1
I'ens Bentone 20 4 I'enb Bentone 0 0

Mirasil 60 12 Miirasil 0 0

Tegosoft 0 0 Tegosoft 95 19

* CuroByio hpakuuio <30 MKM HUCTOJIB30BAJH JUT 00pa3ua 6, B OTIMYME OT BCeX
OCTaJIbHBIX 00Pa3LOB COCTaBa, KOTOPblE UMENN (pakLmio nopoika <50 MKM.
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EMKOCTH OLIeHMBAJIM B OTHOLIEHHH JKM3HECIIOCOOHOCTH OakTepHii, a Tak)ke B OTHOLIEHHWH XapaKTePHCTHK
pacnbUIeHHs] MU CBOICTB OTHOCHMTENbHO OOpa30BaHHMs OCTATKAa M OCAXKAEHHs CYCIEHIHUPOBAHHOIO MOPOILLIKA.
CJMIIKOM CHIIBHOE OCaXKIAE€HHE MOXKET NMPUBOIUTDH K CIEKAaHHIO U, CJIENOBAaTeNIbHO, K HECIOCOOHOCTH BBICBOOO-
’KIaTh MPOAYKT MJIM MOXET NMPUBOAMTH K 4acThIM OJIokMpoBkaM coruia. EmkocTtr 3anosnHeHs! Ha 20% cocTaBoM
u Ha 80% rasom-BbiTecHUTeNeM. Mcnonb3yemblii raz-BbITECHUTEb MpeAcTaBiseT coboit cmech LPG (mpo-
nan/Oytan/u300yTaH - 29/69/2) u Oyrana (55/45). Ilon naBneHuem (+2-4 6ap) OH CYLIECTBYET KAK CIKMIKEHHDIH
ra3-BbITECHHUTEb.

JranoHHble Gppakuuu (1 r) pa3aU4HBIX COCTABOB COXPAHSIM B FEPMETHUYHbBIX aTIOMHUHHMEBBIX MAaKETax NpH
komHaTHOH Temnepatype (T = 20°C) nnsa onpenenenust KOE. KOE, nony4eHHble 111 eMKOCTE ¢ a3po30Jiem,
KOTOpbIE TaKXKe XPAHUJIM MPH KOMHATHOH Temnepatype (20°C), cpaBHMBaJM C 3TAJIOHAMHU AJIST OLEHKHU dddexTa
3anosnHeHust U xpaHeHus. Onpenenenne OakTepHaabHONH HArpy3KH Ui MOPOLIKAa MPOBOAMIN HEMOCPEICTBEHHO
nepen MoJy4eHHeM COCTaBa M 3arojIHeHHeM B eMKOCTH, 4To obecneunaio 5, 9,0 E+11 KOE/r nopouika 6akre-
pui B KauecTBe UCXOIHOI KoHUeHTpauuu. laibHeiimuii oToop obpa3uos npoucxonun uepes 1, 2, 3,4, 6 u 12
MecsieB XxpaHeHus. PesynbraTsl paccuntbiBany kak KOE/r noporuka 6akrepuit.

Onpenenenne KOE nns cocraBoB npooauian nyteMm nodasneHust 1 r cmecu amynbratopos (70% tween
80/30% span 83) u 8 r (PU3HONOrHYECKOr0 PacTBOpa, BCTPSIXMUBAJIM IO PACTBOPEHHMsI ¢ mocienyroium 10-
KpaTHbIM cepuiiHbIM pa3zbaBneHueM. [loceB Ha uamukax Ilerpu mpoBommnu cornmacHo merony "KonakaGana"
(paBHOMEpHBIH MOCEB CO CTEKJTHHBIMH LIapukaMu) ¢ nocienyroium noxacuerom KOE uepes 3 nHa uHkyOauuu
npu 37°C. Bce ncnosnb3yeMble MaTepuabl M KUAKOCTU ObIIIM CTEPUIIM30BaHBI IOCPENCTBOM aBTOKJIaBUPOBAHMUS.

Onpenenenne KOE nnst emkocreil ¢ a3po3oseM NpOBOAMIN NMyTeM PACIbIIEHUS 5 T' U3 eMKOCTH U BbIIEp-
»)kuBaHus (1 4) moka BeCh ra3-BbITECHUTENb HE UCIAapUTCA. 3aTeM 1 r cocTtaBa ocTaBaics B mpueMHHKe. Jlanb-
Helilee MojyueHne oOpas3LoB NPOBOAMIIM, KaK OMUCAHO BhILIE.

Bce oOpasupl TecTHpOBaau B 3 OMOJIOrHYECKUX MOBTOPHOCTAX (3 oOpa3ua) u 3 TeXHUYECKHX MOBTOPHO-
CTsX (YalleyHbIi MOJCUET) Nepea PacueTOM CPEIHEro U OTKJIOHEHHUS C MOMOLUBIO clieayroiei GopMyibl:

KOE x ¢axTop pa3Be,ueHym)x(r TopoliKa B o6pasue+r cpebl pa3Be,ueHnﬂ)

KOE
— nopomka = (;
r r (MJ1)Ha yalike I nopoliuka

JlononHuTeNbHBIH HAOOp €MKOCTEH C KaXKAbIM COCTaBOM BbIAEPIKMUBAIH 3aKpbITBIMU Npu 20°C, omnopox-
HsUIK (TOCye BCTPSXUBAaHMA) Yepe3 6 MecsiieB M MX OLIEHHWBAJM B OTHOLIEHHH XapaKTePHCTHUK PACHbUICHHs U
00pa3oBaHus OCTaTKa B €MKOCTH MOCIIE OMOPOXKHEHMSI.

Pesynbrarsl u 00CyKnEHHE.

Kpussie BoikuBaemoctu L.Plantarum B 3amosHEHHBIX €MKOCTSIX MOKa3ajld B CpPelHEM l-KpaTHOe Jiora-
pudmMudeckoe CHIDKeHHe CTaOMIBHOCTH NMPH XpaHeHUH B TeueHue 1 Mecsiua (¢ur. 3). DTo yka3biBaeT Ha He-
GonbLIoe yXyALIeHHe )XKU3HECTIOCOOHOCTH HEMOCPEACTBEHHO MOCie WM B TeueHHe 3anmojHeHus emkoctei. Cy-
IIECTBYET HECKOJIBKO BEPOSATHBIX OOBSICHEHUH 3TOro siBJeHUs. I a3-BbITECHUTENb MOANEPKHUBAIOT MO €ro nap-
LMalbHbIM AaBlieHHeM (+4 6ap) nepen 3anonHeHueM. I1pu cnerka NoBbILIEHHOM JABJIEHUH XKHIKOCTb 3aTOJIHS-
I0T B €MKOCTb, I/le OHa CMELIMBAETCSl C COCTABOM IO HACTOSILIEMY H300peTeHHI0, TAKMM 00pa3oM MpPUCYTCT-
BylOLIMe OaKTEPUH HCIBITHIBAIOT PE3KOe U3MEHeHHe naBieHus. Jpyroe oObsiCHeHHe MOXKET COCTOSITh B TOM, YTO
NpH MCMOJIb30BAHUN €MKOCTH ITyTE€M OTKDBITHS KJlanaHa cornia 0Opa3soBaHHe a3po30Jisi COBMELLAETCS C BbICOKH-
MH YCHJIMSIMH CIBUIra ISl BbIyCKa MOpoLuka OakTepuit u3 emkocTH. [TocnenHee oObsiCHEHHE MOXKET COCTOSITD B
TOM, YTO JHAOTEPMHYECKasl peaklus BMECTE€ C MCIapeHHEM ra3a-BbITECHUTEJNSI BbI3bIBAE€T BHE3aNHOE MajeHHe
TeMIepaTypbl OCTaBLIErocs cocTasa. Bece Tpu cTpecca (pe3koe U3MEHEHHe AaBIeHHs, YCUIIUS CABUTA U PE3KOe
M3MEHEeHHE TeMIepaTypbl) MOAPOOHO OMUCAHBI B JIUTEPATYPE KaK BpeqHble [t OaKTepUi, BIUsIS Ha JKH3HECIO-
COOHOCTb.

C npyroii CTOpOHbBI, B MHTEpBaje BpeMeHHu OT 1 10 4 MecsiLieB Nnocie 3aM0JHEHUS dKU3HECTOCOOHOCTD B 3a-
MOJIHEHHBIX €MKOCTSIX OCTAeTCsl MPAKTHYECKH MOCTOSIHHOM, ¢ MakchMajbHbIiM 0,5-1-kpaTHbIM Jorapudmuye-
CKUM CHIDKEHHMEM KM3HECTIOCOOHOCTH. B MHTEpBase BpeMeHH OTHOCUTENbHO CTaOMIBHOCTH OT 4 10 6 MecsLeB
JKM3HECTIOCOOHOCTb CHMXKAETCS JIorapupMHUYECKH B Mapy pa3 Uil HEKOTOPbIX cocTaBoB. CHUXKEHHE JKH3HECHOo-
COOHOCTH OT Hayaja 0 KOHLA XpaHeHHus (6 MecsLeB) COCTABIIO 1-KpaTHOE JorapupMUUECKOe CHUXKEHUE IJIs
emkoctH F3, 2-kpatHoe norapudmuueckoe cHikeHue ans emxocreit F4 u F5, 3-kpaTHoe norapudmuyeckoe cHu-
xeHue st emkocted F8, F1 u F7 u S-xpatHoe norapudmuueckoe cHikenue st emkocteit FO6 u F2. Ot nanHble
MOKa3bIBAIOT, YTO CTAOMJIBHOCTD 4Yepe3 4 Mecslia MOXXET ObITb rapaHTUPOBAHA JJI1 BCEX COCTABOB IOX JaBJIEHHU-
€M, U YTO B 3aBUCHMOCTH OT HEOOXOIUMOIrO BPEMEHH COXPAHEHHUs! CTAOUJIBHOCTH, MOAXOAALIMHA COCTAB MOXHO
BbIOMpaTh 11t obecneyeHust cTabUIbHOCTH B TeYeHHe nepuona 6 mecsiues U Oonbuie. M3 3TuX pe3ysnbTaToB no-
HATHO (¢ur. 4), 4TO BKIIFOUEHHE COCTABOB B EMKOCTH C YIJIEBOAOPOIHBIM a30M-BbITECHUTEJIEM MOA NaBleHHEM
MMeeT MOJIOXKHUTEbHOE BIMSIHUE Ha jku3HecnocoOHocTh L.Plantarum B coctaBe. 3TO noka3biBaeT CTaOMIM3ALHMIO
COCTaBa Mocje Hen30ekKHOro MCXOMHOrO CHIDKEHHUS KM3HECTIOCOOHOCTH B TE€UEHHE MEPBOro Mecsla XpPaHEeHHUs.
I'mnoTe3a COCTOMT B TOM, UTO CMECh YIJIEeBOJOPOAHBIX ra30B-BbITECHUTENEH co3aaeT cpeny 0e3 BOAbl U KHCIIO-
pona, MoAnep>K1Basi BbKMBAEMOCTb JIMOGHIM3HPOBaHHBIX BHIOB lactobacillus. B HexoTOpbIX HCCIeNOBaHUAX B
JMTepaType OMHUCaHA yJyd4lleHHasl BbDKMBaeMOCTb OakTepuii lactobacillus npu xpanenuu B atmocdepe unepr-
HbIX Ia30B, TAKMX KaK a30T U AMOKCHUA yIiepoja, UM MpU XpaHeHUu B Bakyyme. OnHaKo erne He Obuto onyOu-
KOBAHHBIX OTUETOB 0 BbIKUBAEMOCTH B YIJIEBOJOPOIHBIX ra3ax/’KHIKOCTAX B Cpele Ha OCHOBE CHIIOKCAHOB.
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XKumsnecniocobnocth L.Plantarum nocne xpaHeHus Obuia caMoit BBICOKO#H B cocTase 3 (25% npoOHOTHKOB),
KpeMme Toro, cocTas 4 (20% npoOHOTHKOB) TaKKE MOKA3AJT XOPOIIYIO MKHU3HECTIOCOOHOCTh. OUEBHIHO, COCTABBI C
BBICOKOM KOoHLEeHTpauuei Oakrepuii (F3, F4) uMmeror xopouryro cTaOUIbHOCTD, JaXe C MONPaBKOM HAa UCXOIHBIN
MPOLEHT 3arpy3KH. DTO MOXET OBbITh CBSA3aHO ¢ 3PPEKTOM B3aMMHOrO 3KPAHHPOBAHHUS OT CYPOBBIX YCIOBHIA
BHelIHe# cpenpl. [Ipu onenke BiusHuA rens Bentone B emkoctax noxa aasineHueM (F5 orHocurensho F1 u F2,
MPY TMOBBIIAIOMIUXCS KOHLEHTpammsax 0-5-25%) 6puta mokasaHa HeOOJbIIAs Pa3sHHULA JIOrapu(MUYECKOro CHH-
ke mexay F5 (2,2[1,9-2,9]LOG) u F1 (2,8[2,6-3,1]log) u Gonpmas pasauua ¢ F2 (5,5[5,3-5,9]log). Takum
00pa3oM, MOXKHO CHENIaTh BBIBOJ, MPEINOYTHTENBHO, YTOOBI COCTABBI HE COAEPIKAIH CPEACTB MPOTHB OCAXKIC-
HUS, TAaKUX Kak rejb Bentone, nmm cogepskaiy TOJIBKO HEOOIBIIOE KOJIMYECTBO HX.

XKumsnecnocobnocts B F1 (50 mxm) 3HauntensHo (2-log) Bbime, uem F6 (30 Mxm), ykaspIBasi, 4TO MEHBIINN
pa3Mep JacTHIl Xy>Ke I BBDKHMBAEMOCTH. MEHbIIUI pa3Mep JacTHI] MPUBOAUT K OOJIBIIEH IUTOMAAN MOBEPX-
HOCTH, TaKMM 00pa3oM, OOJIbIIE OTPHULIATEIBHOTO BIMAHUA OT Cpelbl (COCTaBa) MOXKET BpeauTh OakTepuiMm. Ta-
KMM 00pa3oM, COCTaBBI IO HACTOSIIEMY M300PETEHHIO MPEANOYTHUTENIBHO XapaKTEPU3YIOTCS pasMEepPOM YacTHIL
6onee 30 MKM.

JloGaBrieHue MPOMOKCHITUPOBAHHOTO OYTHIIOBOTO 3¢upa ppg-14 (MacITHUCTOrO, JIETYYEro CpencTBa JUIl
yX0/a 33 KOXKEH U CMAr4aroIero cpeacTsa), Takoro kak Tegosoft® (F7 u F8), He umesio oTpuuaTeIbHOro Biks -
HHUsI HA CTA0WIBHOCTH B 3aMOJHEHHBIX eMKOCTAX ((ur. 3). Takum 0Opa3oM, MOXKHO CAEJIATh BBIBOL, YTO TAKHUE
KOMIIOHEHTBI MOJKHO J00aBJIATh 0€3 OTPULATEIBHOTO BIUSIHUA, HO, HATIPUMEP, [UTs YIIYYIISHHS COCTaBa adpo30-
JIs1 ¥ COEHCTBUSA MOJTHOMY OTOPOKHEHHIO a3PO30JIsL.

Ha ¢wur. 4 nokazaHo cpaBHEHHE Pa3JIMYHBIX COCTABOB KaK TAKOBBIX WJIHM IMOJ JABJICHHWEM B 3aIOJIHEHHBIX
€MKOCTAX. DTH JIaHHBIE SBHO MOKA3bIBAIOT, YTO CO3JaHHE TABJICHHUA B COCTABaX 3HAYMTEIHHO MOBBIIIACT KHU3HE-
CIOCOOHOCTH OaKTEepHHi U BCEX COCTABOB B TEUCHHE Neproaa 6 MecALEB.

B 3TOM 3KCIIEpHMEHTE OBLIO JOKA3aHO, YTO COCTaB HA OCHOBE JTHO(UIIU3UPOBAHHBIX OaKTEPH, CyCTICHIN-
POBAaHHBIX B JIETYYMX CHJIMKOHAX, MOINEPKUBAECMBIN IMOJ MABJICHHEM C IMOMOINBIO YIIIEBOJOPOJHOrO rasa-
BBITECHHUTEJIA, SBJIAETCS MOIXOMAMEH CHCTEMOM MOCTAaBKM JUIS JUTUTEIBHOTO KOHCEPBHUPOBAHHSA NMPOOHOTHKOB
MpY KOMHATHOH Temnepartype. [locie BeIMycka CTPYyH M3 €MKOCTH JIETYYHE KOMIIOHEHTHI (Ta3-BBITECHUTENb U
CHITMKOHBI) MCHIApATCS, OCTABIAS JIMO(PUIU3UPOBAHHBIE OAKTEPUH Ha KOXKE HIIM IMOBEPXHOCTH, Ha KOTOPBIE MX
pacnbusUTA. B 3TOM MecTe HaHECeHHs COCTaB OYIEeT KOHTAaKTHPOBATh C KOXKEH U OKpy»karomied cpenoit. [ urpo-
CKOIMMYHBIA MOPOIIOK OakTepuii OyAeT Moriomarh BOAY U3 OKPYKAIOIIeH cpepl, U OAKTEpHUH CTaHYT MeTado-
JIMYECKH aKTUBHBIMH, CIIOCOOHBIMH BBITIOJIHATE CBOIO MOJIE3HYIO (YHKIIHIO.

ITpumep 3. CTaOMIBHOCTH MPOOHOTHIECKHUX OAKTEPHH B PA3IMIHBIX CHITUKOHAX U CMECAX CHIIMKOHOB.

Lenbto 3TOr0 nMpuMepa ObLIO0 MOTyYeHUE Oa3bl A CKPUHUHTA, B KOTOPOH OLICHUBAIM BIMSHUE PA3IHIHBIX
CHIIMKOHOB M CMeCei CHIIMKOHOB Ha JKH3HECTIOCOOHOCTh Tuo(mmmu3upoBaHHbix L.Plantarum. CpaBHeHus mposo-
JWIH U UKIHYeCKUX OTHOCHTEIBHO JIMHEHHBIX MOJIEKYJI CHIMKOHOB. Taioke UIHMHY LENH (YUCIO0 MOJEKYT
CHIIOKCaHa ~ BS3KOCTb) CPaBHUBAJIH, MTOCKOJIBKY 00JIe€ MEIKHE MOJIEKYJIBI MOTYT IMPOHHKATh B KJIETKH OOJIbIIE,
MeIas MeTa0OJIMYECKUM MPOLieccaM, KOTAa OHH CHOBA CTAHOBSITCS aKTMBHBIMU. HakoHeI, OLIEHHBAIM THITOTE3Y
0 TOM, YTO CMECh CHJIMKOHOB MOXXET KOMIIEHCHPOBATh OTPHLATENBHBIE 3()(EKTHI pa3THIHBIX OTACIBHBIX CHITH-
KOHOB, €CIIM OTpHHaTeNbHble 3G (EKTHl HE HAKAIUTMBAIOTCA. OJTH MOAPOOHBIE CPAaBHUTEIBHBIC HCCIEIOBAHUA
CTAaOMIIBHOCTH MO3BOJIAT aBTOPAM HACTOALIETO M300PETEHHs COCTaBIATH 0OJiee CTAOMIBHBIA COCTAB a’po30Jid,
comeprawuii o uinsupoBandbie Bl Lactobacillus, cycneHaupoBaHHbIE B CHIIMKOHOBBIX Maciax, sl Me-
CTHOTO MPUMEHEHHUS.

Jns  storo oskcnepuMeHTa JHOGMIM3MPOBaHHBIM nopomok L.Plantarum cycnenmuposamu  1/25
(Mac./mMac.%) B pas3iM4YHBIX CHIIMKOHAX WM CMECSX CHJIMKOHOB (CM. TaOIN. 4), 0OBIMHO HWCHOJIB3YEMBIX B aHTH-
MepCIMpaHTax.

Tabnwma 4
PaznuuHbIe COCTaBBI HA OCHOBE CHIIMKOHOB, B KOTOPBIX CYCIIEHAMPOBAHBI JIHO(PIITH3UPOBAHHEIE
L.Plantarum 1/25 (mac./mac.%)

Cocras WHrpeIMeHThl CyCIIEHAMPYIOUIEH CPEbI

1. Jumerukon, 1 cCr

2 JlumetukoH, 5 cCt

3. Mirasil® cm-5 (7ekaMeTHIIIHKIONEHTACHIIOKCAH)

4 Dow corning® 345 (LMKJIOTIEHTACHJIOKCAH,

ukIorekcacuinokcat 70/30, 6 ¢cCr)
I'ekcametunaucuiokcat (0,65 cCr)
6. CF  6570-DM  (#MCHJIOKCAH,  UMKJIONIEHTACHJIOKCAH H
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JauMeTHkoH, 300 cCt)

7. JumetnkoH, 5 cCt — Mirasil® Cm-5 (50/50)

8. JumertunkoH, 5 cIl - DC 345 (50/50)

9. JumetukoH, 5 cll - rekcameTunaucunokcat (50/50)

10. DC® 345 - rekcametunaucuiaokcat (50/50)

11. HdumetukoH, 5cCr - DC 345 - Oyrtunosenii 3¢up PPG-14
(40/40/20)

12. Humetukon, 5cCr - DC 345 — rexkcaMeTHIIHUCHIOKCAH
(40/40/20)

13. JumetukoH, 1 ¢cCt - numetukoH, 5 ¢cCt — Mirasil® ¢cm5 — DC®
345 — rexcaMeTHIIUCHIIOKCAH, OyTHIIOBBIH 3¢up 14-ppg (Bce B
konuiecte 16,7%)

CunukoH CF 6570 ¢ BBICOKOH BSA3KOCTBIO HUCIIOJIb30BATM KaK 3TAJOHHBIHA CHIIMKOH, MOCKOJIBKY 3Ta CMECh
paHee UCTOB30BANIACH JI1 UCCIIENOBAHUS CTAOMIIBHOCTH B rpuMepe 1. Pasmuunble ¢pakimu B 1 T B3BEIIMBAIH
B npobupkax Falcon © XpaHuaum B  MHOrOCIOMHBIX —amoMHHHEBbIX maketukax (Daklapack®-
PET/ALU/NY/LDPE) mis 3auurel OT CBeTa, KUCIOPOAa U OTHOCHUTENIbHON BJIXKHOCTH M XPAHWIIM ITPH KOMHAT-
Hoit Temniepatype (20°C). OnpeneneHue B MoMeHT T0 mopolika NpoBOAMIM 10 MOJYYEHHUs CYCIIEH3HM, U OHO
obecnieuuBano (5,8510,71) E+11 KOE/r. lononHutensHbid 0TOOp 00pa3LioB mpoBoamiM uepe3 1 Henemo, 2
Henenu, 1, 3 u 6 mecsues. [Ipu otdope obpasuos 3 nmpodbupku Falcon ogHoro u toro jxe odpasua oTOMpaIu u
MPOBOIMIIM TIOACYET YAIIEYHBIM METOJOM B TPEX MOBTOPHOCTAX, Kak orucaHo B 2.1. XomocTeie npooOs! (3TaIoH-
HbIe) XpaHuid B Buae 100 Mr nopoika (HecyCreHAMPOBAHHOTO).

Pesysbratel U 00cyxaeHHE.

Y3 (ur. 5 sICHO, 4TO 1S BCEX COCTaBOB BhicoKas crabumpHocTh (10° log KOE/r) koMmosuimii 0cTHranach
B TEUEHHE 3 MECALEB XPAaHEHHUs, C HEKOTOPBIMHM OLIEHKAMH, HECKOJIBKO JIyYIIUMH, YeM APYTrHe, Kak, HarpuMmep,
st 3ranoHHoro nopomka F11 u B Mmenpieit creneny F10. Paznuuus ObITY CIUIIKOM HE3HAYUTENBHBIMH, YTOOBI
cenaTh TBEPABbIA BBIBOJ OTHOCHTEIBHO BIMSIHHS LIMKIMYECKHUX [0 CPABHEHHIO C JIMHEHHBIMH CHJIMKOHAMH U B
3aBUCHUMOCTH OT JUIMHBI LIETTH CHJIIOKCAHOB; YTO MOXET yKa3bIBaTh HAa TO, YTO 3TH ACIIEKTHl HE OYEHb CYILIECT-
BEHHBI JUIs CUJIOKCAHA, KOTOPBIH NPUTOJEH B HACTOALIEM H300PETCHUHU.

KoMmoHeHThI, npeacTaBisaomue co00i CHITMKOHBI, B OTJAEIBHOCTH NOKa3aHbl Ha JIEBOH cTopoHe dur. 5, a
Oonee ciaoxHble cMecH (3-5 KOMIIOHEHTOB) MOKAa3aHbBI C MPABOM CTOPOHBI. B 001eM, cMecH CHIIMKOHOB Ha mpa-
BOM CTOpPOHE Ha (UT. 5 MOKa3aJIy JIYYIIYI0 BBKHBAEMOCTh IO CPAaBHEHHIO C OTHCJIBHBIMU CHIIMKOHAMH CJIEBA,
YKa3bIBas, YTO CMECh PA3IMYHBIX KOMIIOHEHTOB (YACTHYHO) KOMIIEHCHPYET HEKOTOPBIM OTPHLATEIBHBIH -
(exT, HaOMOAaeMBbIH I OTAEIBHBIX KOMIIOHEHTOB, NMPEICTABIIAIOLIMX COOOH CHIIMKOHBI.

Tegosoft® (OyTunoseiii 3¢up ppg-14) npencraemsier coboit OHOpasaraeMslii U YMEPEHHO JIETYYHil H-
OyTHJIOBBIN 3(Hp MPOMMICHIJIMKOIA, OOBIYHO MPUCYTCTBYIOLIMH B aHTHIIEPCIIHMPAHTaX. Y HEro HeT OTpHLa-
TEJIbHOTO BJIMSHHUS Ha CTAOWIBHOCTD JTMOQHUITM3UPOBAHHBIX OAKTEPHUH B EMKOCTAX C a3pO30JIeM MO JaBICHHEM
M0 CPAaBHEHUIO C LIMKJIOMIEHTACHIOKCAHOM (¢ur. 3-4). [Toxoxe, 4TO OH Ja)ke MOXET UMETh 3ALIMTHOE BIIUIHUE
Ha BB)KMBACMOCTh JTMOGUIU3UPOBAHHBIX OAKTEPHH MPH CMEIIMBAHUH C APYTUMH CUIMKOHaMH (¢ur. 5 - F11 u
F13). D10 B JONONHEHHUE K €ro XOPOLIMM XapaKTEPUCTHKaM B OTHOLUCHHWH CYCNEHIMPOBAHUA U PACIbUICHUA U
HU3KOMY OOpa30BaHHMIO OCTaTKa B €MKOCTHM IOKa3bIBACT, YTO N00ABJIECHHE 3(HPOB MPONHICHIJIMKONA MOXKET
OBITh LIEHHBIM JIOTIOJIHUTETIbHBIM HHI'PEIMEHTOM IPH COCTABJICHUH a3P030JI1 HA OCHOBE IMPOOHOTHKOB.

OOPMVIIA U3OBPETEHUA

1. Cnpeti-aspo3oiis, conepkamuii 1-20 Bec.% oaHOro WM 0oyee KU3HECTIOCOOHBIX IITAMMOB MOJIOYHO-
KHCJTIBIX OAKTEPHiA, OAMH WM 00JIee JIETYYHX CHIIOKCAHOB M YIJIEBOJAOPOAHBINM ra3-BbITECHUTEb 1101 JABJICHUEM.

2. Crpeit-a3p030:1b 10 1.1, rie yKa3aHHbIE OAUH WK 00Jiee KU3HECITOCOOHBIX IITAMMOB MOJIOYHOKHCITBIX
OaKTepHi OTHOCATCS K MOKOSAIKUMCS OpPMaM MOJIOYHOKHCIIBIX OaKTEPHH.

3. Cnpe#t-a3po30516 1Mo MoO0My U3 L1, 2, rae yka3aHHBIE OJUH MM 0OJIee JIETYYHX CHIIOKCAaHOB BBIOpa-
HBI U3 CITUCKA, BKJIIOYAIOIIETO JIMHEHHBIC CUJIOKCAHBI, TAKHE KaK TUMETHKOHBI, TUMETHKOHObI, EHUITPUMETH-
KOHBI U UX MPOU3BOJHBIC; HUITH LIMKITMYECKHE CHIIOKCAHBI, TAKHE KaK LIMKIIOMETHKOHBI M UX MPOU3BOAHBIC; DoJee
KOHKPETHO LMKJIMYECKHUE CHITOKCAHBI, TAKHE KaK LIMKJIOMETHKOHBI M WX MPOU3BOIHBIE.

4. Cnpeii-a3po30Jpb 1o Jrod0oMy U3 mi.1-3, rae ykasaHHbIe ITaMMbl OaKTepHi M yKa3aHHbIE JIETY4YHe CH-
JIOKCaHbI 00pa3yroT cMech B hOpMe MOPOLIKA, CYCTIEH3UH, SMYJIbCHH HITH PACTBOPA.

5. Cripeii-a3po30utb 1o JoO6oMy |3 ML 1-4, rae yka3aHHBIH YTIJIEBOXOPOIHBIN Ia3-BEITECHUTENb IO TaBIe-
HHEM MpPEACTABIseT COOOM CXKMMKEHHBIM ra3000pa3HbId ra3-BBITECHHTENb, 0OJIee KOHKPETHO OJMH WIH OoJiee
YIJIEBOAOPOJOB, TAKMX KaK METaH, 3TaH, MPOIaH, U30MpOoIaH, OyTaH, H-OyTaH, IEHTaH U H-NICHTaH.

6. Cnpei-a3po30Jip M0 JOO00MY M3 miL 1-5, rae yka3aHHBIH Crped JOMOJHHUTEIbHO COACPIKUT CPEACTBO
MPOTHB OCAXKJIEHUSA H/WIIM MPOTHUB arjiOMepaLkH.

7. Cripeit-a3po30:b 1o 1.6, rae YKa3aHHOE CPEeICTBO MPOTUB OCAKIACHHS W/MJIH MPOTHUB arjOMepaLdH Bbl-
OpaHoO M3 CIMCKA, COCTOSILEr0 U3 HEOPraHMYECKHX MOJMMEPOB, TAKMX KaK reM Ha OCHOBE OPTraHOIJIMH, COJep-
JKarye OSHTOHUT WITH TEKTOPHUT; H/WJIH BHJIBI ITMPOTEHHOTO AUOKCHIA KPEMHUS, TaKHe Kak Aerosil.
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8. Cripeii-a3p030:1b N0 JIr060MY U3 MIl. 1-7, rie yKa3aHHbIi cripel JOMOJHUTENbHO COAEPKUT OJHO WIiIK 00-
Jiee U3 CMSTYAIOUIMX CPEJCTB, CYCNEHAMPYIOIIUX CPEJICTB, YBIAXHSIOMINX CPEACTB, AaHTUOKCHIAHTOB, YBIIAXHHU-
Tenel, 3MyJIbraTopoB, MOAU(GUKATOPOB BA3KOCTH, apOMATH3UPYIOLIMX BEIIECTB MM JPYTHX BCIIOMOIaTeNbHbIX
BEIIECTB.

9. Crnipeit-aspo3osb no aro06oMy U3 n. 1-8, rze ero cocras BK/IOYaeT no MeHblueit mepe 50 Bec.% yrieso-
JOpoHOro rasa-BeiTecHutens, 1-20 Bec.% cunokcaHoB, 1-20 Bec.% monouyHokucisix Oaxtepuii, 0,1-5 Bec.%
CPEICTB MPOTHB OCAXIECHUS W/WIIM NPOTHUB ariaoMepaluu U 0-5 Bec.% Apyrux BCIOMOrareibHbIX BELIECTB, Me-
PEYMCIEHHBIX B 1.8,

10. Cnpeii-a3po30:p 1o 1000My U3 0. 1-9, rae ero cocraB BKJIIOYAET Mo MeHbLIeH Mepe 75 Bec.% yrie-
BOJIOPOJHOTO rasza-BeiTecHUTENS, 5-10 Bec.% uukiaomeTtnkoHa, 1-10 Bec.% monouHokucabix Oakrepuit u 0,1-5
Bec.% rens Bentone.

11. Crpeii-a3po3zosnb no nrobomMy u3 0. 1-10, rae ero cocrar BKIOYaeT Mo MeHbluei mepe 75 Bec.% yrie-
BOJIOPOJHOTO rasza-BeiTecHUTENS, 5-10 Bec.% uukiaomeTnkoHa, 1-10 Bec.% MonouHokuCabIX Oaktepuit u 0,1-5
Bec.% Aerosil.

12. Crpeii-aspo3onb 1o modomy u3 nm.1-11, rae yka3aHHbIH cnipeif MpakTHUECKH HE COAEPXKUT BOABI H
KOHCEPBAHTOB.

13. TlpumeHeHue crpesi-a3po30Js 1o Jo0oMy U3 nm. 1-12 ans npuMeHeHHs YKa3aHHbIX OJHOTO WU OoJjiee
’KM3HECTIOCOOHBIX ITAMMOB MOJIOYHOKHCIIBIX OaKTEpHii N0 OTHOILIEHHUIO K TTOBEPXHOCTH MIIM OKpYIKaroliei cpe-
ae.

14. IIpuMeHeHue crnpesi-a3po30Js 1o JrdoMy u3 M. 1-12 1is BOCCTaHOBJIEHUS W/WIK NOAJAEpXKaHUS 3710-
POBOi MUKPOOHOTBI KOXKH.
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