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Pa6oma ebinameua npu nodOep3icice: npozpammbi 17pe3uOuyma YpO PAH 
Ng12-C4-1029, 2/Janina POOH 13-04-00367-a, optima 017T3K 3a 2013 zoo. 
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IlpodiluraxTHxa H repaimn 3a6OACBaHHil, BbI3b1BaCMMX naToreHHbIMH 
MmxpoopramumamH, ABIIAeTCA OAHOrl 113 BaNCLICALUHX 3a1tall COBpCMCHHOri 

MCAHHHHbI. 

MimpoopraHH3Mbl, KOJI011143HpytOU114e KONCHbIC noxposm H OTKpbable 

nonocTH Tena 3noposoro trenottexa 14 lie HaHOCAIIIHC npx 3TOM xpena, noarnium 
Ha3BaHHe MI4KpO6HOTBI HAH H0pMalIbH0r1 mitxpotiviopm. Hpo6Hormeciale 6aKreprui, 
HanpHmep, 6axTepint pona Lactobacillus, 3acennior opraHH3m HosopowrieHHoro 
pe6eFixa B paHHeM rIOCTHaTajIbHOM nepHone, ctiopmHpyx Hopmanbxylo mincpoclulopy, 
scrynaionlyto B CJIOACHMe (CHm6HoTHHecime, aHraroxHcumeciare 14 Ap.) 

B3aHMOOTHOILICHHA C Apyrumu mmxpooprarimmamx. Mimpo6Hora o6ecriegimaer 
yCTOVIHHBOCTb maxpoopraHH3ma K aaceneHmo canpocinimoil H yCJ10BH0-11aTOITHHOrl, 

a TaK)Ke Tpax3HTopHoti mmxpocturopori, nonamxx, f3IBHbTM o6pa3om pa3MHOXCCHHe 
naToreHHEax mHxpoopraHH3mors. MewmHxpo6Hmil aHTarOHH3M OCyMeCTBJUICTCA B 

HaCTHOCTH C 110M01111)}0 irponpunin pa3AHHHbIX aHTaf0H14CTIVIeCKH aiCrHBHbIX 

Beuieem, Tamx KaK opraHwiecime KHCAOTb1, nepexHcb Bonopona, mypamitna3m H 

6alcrepHOHHHbI. 

B Hacroxinee spew' B curly ripawrii went TIOCTOAHHOr0 BO3rIeVICTBHA 

HC6Aar011pHATHIAX 41aKTOpOB H HW4ICKLIHOH1161X 3a60J1eBaH141.4* HapyinaroTcsi xpymate 
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CHM6HOTHHeCKHe B3aHMOOTHOUleHHA BHyTpH Ml4KpO6HbIX coo6utecTi3 genosexa, HTO 

nprixo2U4T K AeeTa6HAH3a11HH pasHoilec12 mexcry maxpoopraHx3mom H ero 

MHKpO6HOTOrl. flptimeHeHme npki Teparum HH43eKIIHOHHbIX 3a6011eBaH1411 

aHT116HOTHKOB ITHBOAAT K MHOrOHHCJIeHHb1M no6o4Hram AeriCTBHAM, Her aTHBHO 

cica3biemoummc5' Ha 6anaHce CHM6HOTHMeCKHX 6airreptiti B opraHH3me 4enoriexa. B 

3T011 CBA3H 6alcrepHougHbl — crietuuluitiecxne airrilmHxpo6Hme tieniecTsa 
6axTep11anbHoro npomexoxuem4B, Bbl3b1BalOT HHTepec K HC11031b30BaHH/0 B 

netie6Hbix ueroix [1,2]. 
BalcrepHouxiim - aHT146axreprianblime BeutecTea 6enxosoii npHponm, 

nponyuHpyemme 6axTepiximH H noAaBsuuounie ACH3HeAeATeAbHOCT& upyrux 

muxpoopraummos. CHOCO6HOCTbK) K cHHTe3y 6axTepHouruiox o6nailatoT KaK 

rpamn0110)1(14TellbHble Tax H ipamoTpuuaTenbume 6arrepun 6011b11114HCTBO 
6Eut-TepuoumoB, upoRplupyemmx rpamoTpHuaTeuF.H61MH 6aKTepHAMH, HmeioT 

cpar4HHTenbH0 y3K111i cnexTp AerICTBHA HO cpamieHino C aHTH6HOTHKaMH, 11 

ABAAIOTCA aKTHBF161MH 11pOTHB LuTammos Toro Ae HAN 4.114110reHeTHLIeCKH 

pOACTBCHHbIX BHAOB. O2IHaK0 6aKTepHOIIHHb1 rpaMII0J10)K14Tell6HbIX 6aKTepHrl, 

OCO6CHHO M01104HOKHCJIMX 6aKTepHri, o6BazatoT unipomm cnexTpom 

auTummpo6uoro AefICTBHA [3]. BaxTeprionkmm, npoHyuspyembre xyabTypori L. 

plantarum, 	nonytunnume 	Hanaukle 	nnaHTapHumbr, 	Al3JIAIOTCA 

H143K0M0ACKyJl5IplibIMII (C Mr< 10 K)a) KaTH0HHb1MH Tepm0cTa6HirbHmmx 

nenTxnamm, coxpaHruoutHmx CB010 aKTHBHOCTb B umpoKom Buana3oue mialieuuri pH 

OT 3 no 9 [5]. OCHOBHal mexaHH3m airriimpixpo6Horo nericrmin rinaliTappiluxiox — 

Hapymeme 	LICJIOCTHOCTH 	ullTorrna3maTwiecxort 	mem6patibl 	nyTem 

nopoo6pa3oBaH4a, 	BeAer K Heperyympyemomy BbiX0Ay 143 KgeTKH HOHOB KaJ114A, 

aMHHOKHCAOT, H npyriix HH3KOMOJICKyllApHIAX BentecTs H, cnenottaTeinao, K rx6enx 
imeTni-millueim [4]. BaKrepHouririm paccmarpHsaloTen HccnenottaTensimll 
KagecTi3e 110Te111111aBbHbIX aHTHMHKpO6HbIX nexapcirseHHbix BeutecTs H 

KoHceptiaHrox, 110/IaBJIAIOW,HX pOCT 14 pa3miTHe IlaTOrCHHbIX H yCJI0BHO naToreHHmx 

6aicrepHii H ApONOKCBbIX rpn60B. 
C nomorumo ceicBernwoBau1151 AHK ripommuureHHoro npo6HoTHLICeKOTO 

'mamma L. plantarum 8PA-3 6b1= noica3auo manuque noxyca, iipennonommTenbHo, 
omegatomero 3a CHHTe3 nnyx 6axTepHouliHos — 11.11aHTapHIU4HOB EF H NC8 [11]. 143 

npuBeAeuubtx Bbnue AaHHbIX MO)KHO cnenam ripennonoweHHe, wro urramm L. 

plantarum 8PA-3 BO3M0)KHO mum-rex nponyueHrom nnaHTapratHHox. 
B cBeTe xbuneinnoweitHoro uenmo naHHori pa6orm crano: non6op urramma 

naxTo6arrepHii, 11p0AB.TIA1011.114X HaHniculyio aHraroHHcTwiecxylo aKT14BHOCTb B 

OTHOHICHHH 60AblIIHHCTBa TecT-xyrirayp, ebuiesietme H xapaxTepHcTifica clwaiurai 

6aKTep1401114H0110A06HMX flelITHA0B, oarmaioulux aHTHM141(p06HOri aKTI4BH0CTMO. 

Harnio-HccncnoxaTenbcican pa6oTa rthino.nwinach B pamicax rpaHTa HIIP 

CH61-1/ (13-M0.37.123.2011 "Mop4o4m3Honorwieciare H 6HOXHMIPIeCKHe acnerrm 
aHTHmHxpo6Horo BO3AC1CTBI4A 6aKTepHOUHHOB" B na6opaTopini BHyTp14K.11eTOMHO14 

perynnumx xacl)enpbi 614oxiimiut 6Honoro-nomBeHHoro cloarcyribTera Cf16TY H 
COBMeCTHO C coTpynHincamir na6opaTopini 3J1CKTpOHHOil M14KpOCK01114H 14 
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cneKTpocKonm e OTYTI «roc.H1/114 04B» OMBA POCCHH. PpcoaonHTenb rpaHTa — 
ripolteccop, n.6.H. Pm6anbtieruco 0. B. 

BbIJ10 noica3aHo, qTo urramm L. plantarum 8PA-3 npoeenecT HaI4BbICWy10 

aHTaTOHHCTINCCKy/0 alCHIBHOCTb B OTHOLUeHH11 60JIMIIHHCTBa TCCT-KylIbTyp, 'ITO 

nOCJIywc14.1.10 OCHOBaHmem ARA abi6opa naHHOil KyJI brypb1 JIairro6airrepkiri ,Etas 
Ranblieciweri pa6oTbr H BbIlle.fie}1118 6arcTepHouimnono6Hbix nenTurioa. KynbTypa L. 
plantarum 8PA-3 6brna mo6e3Ho npenocTaaneHa Ham CT. npcn., K.6.H. OpnoBoti 

KneTomyto Kynwrypy ampautriaanki B XH1tK0c1 1114TaTe.11141011 cpene ,E(JIK 
narcro6aKrepHii MRS a TeHeHHe 48 q  npn TemnepaType 37°C. ,rtance 6bino 
npoBCACHO 3KcwarkiportaHHe 11enTnn0i3 no monpulm uHpoaaHHomy merony 
MITTHarra X. [7]. Bce npouenypia 3KcTpalcum npoeonvisui npir TemnepaType 4°C. 
K 1j1eTOT4H011 Kyrivrype no6aennir neneHylo yKcycHyro KHCJI0Ty no KOHeT41104 

KoHrieHTpatum 5%, 3aTem ucurpircpyrwposanir npir 10000g B  TeneHne 10 MHH Ha 
ucHTm(Pyre Avanti J30-1 (Beckman Coulter, CHIA). Hanocano4Hyro )1(14,LIKOCTI, 

CO6HpaJIH H  nportortrum ripeurinwrauHlo nonyHeHHoro cynepHaTaHTa pacTsopom 
70% cynb(DaTa aMMOFIFISI B TCLICHHe HOLIH. 3aTem nonymembril ripeurillifTaT 
ueHTpintyrirpoBB.T111 npH 10000g B Tetiexne 10 MI1H. 110J1rreimbirt ocanoK 
rrepepacTaopanH B pacutope 5% yKcycHoti KFICJIOTbI. 

CynepHaTaHT H nepepacTsopeHHbrii ocanoic nonaepranir ynbTpagninbTpauHH 
wpm cfn4J1bTpb1 143 pereHepHporsamoti He5ISH0JI03bI <Millipore ultrafiltration 
membranes», NMWL 10 rata H 1 	(«Amicon», CLL1A) II 06ecc0nHeanir Ha Tex 
)Ke 4)4Jlb-1-pax nyTem riponycKaHlre Hepe3 Kamepy nne cfnunirpaum 1436bITOT4HOr0 

oftema pacTrlopa 5% yKcycHoti KHCJ10Tbl. B Kane 3KCTpaKLIHH pacTaopom 5% 
yKcycHoti JUICJIOTM 6b1.11H 110J1y4CHb1 4 upo6m: KomrempaT ocanKa 14 cynepHaTarrra c 
moneicynepHoil mama 6once 10 rata, KomeHTpaT ocanKa H cynepHaTaHTa c 
moneicynepHoh maccoil B nnana3oHe OT 1 AO 10 Kaa. 1-11)06b1 BbICyWHBaJIH 111314 

TemnepaType -4°C 13 BaKyymHom icomteHTpaTope CcntriVap («Labconco», CHIA). 
CrieicTp KaTHOHHMX neriTHnors no  110,413H)KHOCTH H 3apscay oueHm3anir 

MCTO23,0M 3Reirrpo4ope3a 13 15% nonnaiTHnamartHom rene (HAM) 13 KHenoti 
6y4)epHoil cricTeme B HpHeyTCTF11114 MOLICBHHbl [8]. Bb1.110 noica3aHo,  TITO 6eJIK0Bble 

(I)parcum, 06nanarolitHe moneicynepHoil maccoti 1-10 rata, nemoricTpHproT 
3meKrpo4lopeTHHeeicylo  110,8BHAHOCTb CXONCy10 C JIH301.1HMOM. T-1HeTary 110J1rIeHHbIX 
nperiapaTort H  rip146nH3HTear,Hyro monercynapHyto maccy nenTunoa orremaann 1TH 
nomoum 3neicipo4iope3a B  16% ITAAF B npncyTcram noneuHncynNtaTa HaTpire 
(IJAC-Na) [9]. 3nercirpo4)opeTHHecKoe pautememe 1)13mnd-4 conepwcainHX 
H143KOMOJIeKyJIApHb1e 6CJ1KH 11  nenTunbr  B  nHaria3oHe MT OT I no 10 Kga ,  noKa3aao 
npersanirpoeamc 6enK0s c moneKynepHoti maccoii 2, 2,8 H 9 lata. B npo6ax  143 

KormeHTparos ocanKa  14  cynepHaTaHTa Ha6nionance BbICOKHil 06eJIK0BbI1D) 430H 

KOMTIOHCHTOB 1114TaTeJMHOil cpenm 21,TIA narcro6arrcputi. 
Ljrn  BbIAB.TIeHHtf aHTLIMHKp06H0ii aKTHBHOCT14  nennutos HC11031b30Ba.1114  meTon 

Pa,E1HaJIbH011 nrulnpy3HH B TCJIC  [6]. AHTHmnrcpo6Hyro aKTIIIBHOCTb  011pC,LICJIAJI11 

flpOTHB TpaMOTp111.1aTejlbH0r1 6aKTepHH E. COli H TpaMTIOJIWKHTCJibH0ii  6aKTepkar  L. 
monocytogenes. AKTHBHOCTb noica3am npo6m, conepncaume 6enicH c moneKrapHoti 
maccoil OT 1-10 x,Lta,  H  npenapaT 143 KortueHTpaTa cynepHaTaHTa c moneKynspHog  

maccoti 6onee 10 lata. Bb1110 noKa3aHo, 	abuteneHHbie nenTunbr, nponyumpyembie 

inTammom  L. plantarum 8PA-3,  o6nanaloT aHnimmcpo6Hoti aicTin3HocTbro KaK 

11pOTHB TpaM170.110)KHTCJIbHbIX, TaK H npoTHB rpamoTpintaTeribmax 6aKTepriti,  YTO 

TOB0pHt 0  umporcom cnerape MX ,IICACTB1151.  Bonee empanceHHae  aKTHBHOCTb 

KoHueHTpaTa cynepHaTaHTa no cpaaticiano c ocanicom o6ycnoaneria aeponTHO Tem, 

HTO npeutuurraum aHTHMHKpO6HbIX nenTnnoa  pacTeopom 70% cynbcbaTa aMMOHH51 

npoinna He no KoHua. 
Ansi orremli crieKTpa BbIRC.IleHHMX 6eJIKOB H rienTanors  H HX  naribHernuero 

4TaicuiromposaHHe  14C110311130BaJTH MeTO,LI  o6pauteHHo-4a3oBoti BMCOK0344eKTHBH011 

)1curucoeTHot4 xpomaTorpa(1)m. llpo6M,  IlpHTOTOBJleHHT,IC 113 KOHIleHTPaTOB 

cynepHaraHra H mann, HaHOCHJIH  Ha aHaariTHHecxyro KOJTOHKy B9)10( Discovery 1-IS 
C18 4,6x250 mm, 5 micm, 300 A (Supelco, OITA) (A: 0.1% TOY 13 Bone, B: 
aueToturrpm; upanireHT B OT 5% no 60% 3a 60  MEN, CKOpOCTb 110TOKa 1 MJI/MH14). 

,LteTercumo flp0BOAHJ114 nor nnmax Bosun 215 HM, 225  HM H  280  HM. HajlIVIHe 60111,1110TO 

KonmecTaa nprimeceil He 1103BOTIH.110 nonritim xoponme pe3ynbTaTbi, no Kotropbim 

moncHo 6buic) 6bi cnenarb  BbIBORbI 0  cneicrpe BMTACJICHHIAX nenTrrnoa. „Etna otneneme 

MHHOpHOil  ("Talcum aHTHM141(p06HbTX nenTnnort  OT maxcopHbIX  KOMII0HeHTOB - 

HHTpC,LIHeHTOB IIHTaTeJlbH011 CpeAbl, 6buro npenlipmeTo npenaapuTenbHoe 
("TaKmoHHpoaaHHe ripo6 meronom Taepno4m3Hoti 3KCTpa1U1,14H Ha KapTpannce Sep-Pak 
Plus, C18 (Waters, CWA). PalneneHHe npo6 nposonrinH B crynewiaTom rpazureHTc 
KoHueHTparum paCTB0p0B aueTorarrprina: 10%, 20%, 30%, 40%, 50%, 95%. 

LEurn aHanena pe3ynbTaTos xpomaTorpattotrecicoro 4:1TaKuHoHirpoaaHan 
oeywecTansunr 3nexTpo(1)opermeeKoe paaneneHme nonyHeHHbIX ripo6 B 

nonHaicpkinamtutHbix renex KaK  B  nmcyTcTakm )],LC-Na, TaK 11 B KHCJIOR 6y4)epHoti 

ancTeme  B  riplacy fCTBI414 MOtleBHHbl. 
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npHeynTeoean BbICOKHii 6eJIKOBb1171 4/0H, 6mn0 oTmeneHo gown-wpm:exile pnga 
HOJIMICHTHAOB c moneKynnpHori maccoli 9 Oa. 

C 110M011110 aHTIIMHKp06HOT0 TecTa HO meTQay pagHanbHort 11H414/y314H, B 
KOTOpOM HCHOJI1330BaTIHCb npo6m, npoutegume Teepg4a3Hy10 3KCTpaK1111/0, 61L110 
11oKa3aH0 coxpaHeHHe aKTHBH0CTI4 6eJIKOBbIX itpaKuml 11pOTHB E. coil H L. 
monocytogenes (cm. ppic. 1) 0 cTeneHH aHTI4MI4KpO6H0171 alCTIMHOCTI4 4/paKIIHrI 
6CIIK08 H nenTHgoe cyalum 110 gHameTpy npo3pantimx 3011 (30HbI FiHrH6Hposamt11 
pocTa MIIKpO0p11HH3MOB), cpaeHHeast MX CO eTatinapTHmm o6pa3uom (51144Hb1M 
JIH301.114MOM). Ana KOJIH4CCTBeHH0171 OLICHKH aFITH6HOTH4CCK0f0 AecICTBHA 113MepkTIH 
gHamerp 30Hbl HHTH6Hposamtn pocTa TecToemx tcynbTyp Botcpyr .11yHOK, IlpHHHMaA 
3a  I  egHHHuy 0,1 mm 3a 14C1C.11104CHHeM nnameTpa J1yHKH. 

HCX0,1131 113 Toro, 4T0 BblAWIeHHafi nelTritaHafi (1)paxtutH o6nagaeT 
3neicrpo(I)opeTwiecKoli 110,11B14/KHOCTMO CX0)KC1 C 11143011HMOM, BK.11104aCT 
HH3KOMOJ1KSIS1Hb1 fle11THb1, gemoHcTpHpyeT 60111muyto aHTaTOHI4CTIPleCKy10 
aKTHBHOCTb B OTHOH1eH1411 rpamnonownenbHisIX 6aKTepHii, mowHo egenaTb 
tipegnonmeHHe, 4TO B no.nynemtmx npo6ax cogepwaTcn nenTH,am, 
npmmanencaume K 6aKTcpHommam. 

Arm nog6opa OFITHMaJlbHbIX yC.TIOBH171 Bb1,11e1ICHH11 6aKTepHOH1H01104106HhIX 
11e1ITH,HOB 113 KynbTyphi L. plantarum 8PA-3 6mno npoeegeHo 3xciparHpoeaHHe 
nenTilgos no meTogy Tonopoea C. A. [10]. CyTolnlyto KynbTypy L. plantarum 8PA-
3, empaameanH B rmTaTenbHort cpege iisi narro6aKTepHil MRS. jlanee 11p0BOAHJTH 
npoueRypm 3KeTpaKuml npu TemncpaType 4°C. K KneTontiori Ky.abType no6aanaH 
ne,asmyto yKcycHpo KI4CJI0Ty AO KOHe4H014 KoHueHTpauffli 5% H neirrpiutlyrnportam 
npH 6000g e Texieme 15 mHH Ha HeHTpwl)yre Avanti J30-1. HanocanonHyto 
NCHAKOCTI, oT6Hpanit arm nocnegyrotueri ynbTpaclmnbTpaunti. K KneTotmomy ocagKy 
A06aBJUIJI14 pacTeop 5% yKcycHoli KHCJI0Tb1. KTICTKI4 pa3py11JanH B romoreHmaTope 
CTeKTIO-Te4/110H B pacTeope 5% yKCyCHOrl KHCAOTb1 H iteHTp4yrHpoeanH npH 
10395g B TetteHHe 30 M1111, KBeT04H1311:1 3KcTpaKT oT6Hpan1 ARA noc.negyrolueri 
ytimpaqmnbTpaumi. 

CynepHaTaHT H KJICT04HbIrl 3KCTpaKT noasepranH yinsTpacinuibTpanHH Hepe3 
4)Hat,Tp 143 pereHepHpoeaHHoti uenntono3m c gmameTpom nop 10 Oa, 
Hanmem6paHmail KoHueHTpaT co6Hpann .a.na aHarm3a cneKTpa aHTHMHKpO6HbIX 
FICTITHA0B. „Dlanee ynhTpackun,TpaT ye KOHLICHTpHp0BaJ111 Ha clninbipe 143 
percHcpmportaHHori LICJI11/03103b1 C miamcTpom flop 1 Oa. Honygemime rrpo6m - 
KoHueHTpaT cynepHaTaHTa H KileT04HOTO 3KeTparcia c moneKynapHori maceoli 6onee 
10 E,Lla, KoHueHTpaT cynepHaTaHTa H KneTogHoro 3KcTparra c moneKylinpHort 
MaCCOR B gHana3oHe OT I AO 10 Oa -  Bb1ey111HBaJIH B BaKyymHom KoHueirrpaTope. 

Tlocne Itero npoeogFuni 3.ne1crpocl)opeTH-1ecxoe pameneme npo6 B gayx 
cncTemax — aneKTpod)ope3 B KVIC110171634epHai cHcTeme c npHeyrcTertem MO4CBHHbI H 
3nefapo40pc3 B geHaTypHpylounix yCII0B14fIX C npHcyTcTaHem al(C-Na. Pe3y.abTaTbI 
110Ka3aJTH, TITO nennight c monexyanpHori maccori 1-10 tcLla, ,gemoHeTpHpoaanH 
3ne10-po4)openviecxylo 11011BH/KHOCTb CX0/Ky10 C J1143011,14MOM. Kpome Toro, 6m.rio 
noKa3aHo npeaaampoaaHHe 6entKoa c mancKynapHori maecori 8 H 9 x,Lla. 
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AHTHMHKpO6Hafl alCIMBHOCTI TIOl1y4eHHbIX npo6 onpegenani4 IlpOTHB 

rpamoTpHuaTenbHoti 6alcrepiut  E. coli,  rpam11onow4Tem,Hmx  6axmepuii L. 

monocytogenes  H St. epidermidis, Hininero rpH6a C. albicans.  Hatt6once 

empax(eimpo aKTHBHOCTb  n0Ka3anH npo6br, co,gep)KautHe 6eJIKH 113 KoHueHTpaTa 
eynepHaTagra moneKynnpHori maccori oT 1-10 Ka. TIonytteHHme nenTH.am o6nananH 
aHTHMHKpO6H011 aKTHBHOCTMO KaK B OTHOIlleHHH rpamE10.110XCHTeJ1blibl X H 

fpaMOTpHIlaTCJIbHbIX  6aKTepHri, Talc H IlpOTHB H14311114X  rp146oe,  LITO noKa3ago HX 

11.111p0KHR cneKTp gericTeHH. B  TO We apcmx KJIeT04HbIti 31(CTpaKT  Hmen H143Ky10 

airrHmHKpo6Hro  aKTHBHOCTb. 9T0, eepoaTHo, MO/KHO 061,51CHHTb Teopiteri  CHHTC3a 

6aICTepHOHHHOB, KaK HealCTHBHbIX  cl)opm — npe6aKTepHommoe, 14 110CJIe2ly10111Cri 14X 

3KCKpC11H11B cpegy B  BHAC aKTHBHbIX 4:10pm. 
H113KomoneKynapHbie nen-mgt.' clmaKuHoHHposamt Ha KapTpHmKe Sep-Pak 

Plus, C18. Pavic.acHHe npo6 nposo,uum  B  cTyneHHaTom rpameHre KoHnewpau,HH 
pacTrtopoe aueToHHTpHna: 10%, 20%, 30%, 40%, 50%, 60%, 70%, 80%, 95%. ggn 
aHankna pe3yribTaToe xpomaTorpa4m,lecKoro pa3e.aemig npoBoxilum 
3.neripo41ope3m B HAM' B npHeyTeTerm ,LIAC-Na H 3neKTp04mpe3 B KHCI10171 

6y41epHOM.  cHeTeme B npHeyTeTekm mogeromm. Onpegenium, 4TO HaH6o.arr11Ikai 

BbIXO,A 6CJIKOBbIX (1)patamil Ha6niogancn npH KOMIeHTpall,1451X pacTeopa 
aueToimTpitna 10%, 20%, 30% H 40%, a  Taioice npeeanktposaHHH 6e11K0B C 

MOJICKyJillpHOR MaCCOR 7, 8, 9 H 10 Kga. AaJlee aHTHMHK1306Hy/0 aKTHBHOCTb 

no.nyHeHHEax clopaKumii onpezkensuni no mc-ro,ay pasimambHor4 AH44y3HH a rene. 
clopantHomworsaHma rpynnm H143KOM0SICKyJ15IpHbIX nommenntgoB, 

o6nagatoutux aHTIIMHKpO6HOH.  aKTHBHOCTb10 HC11051b30B3JIM MCTOA OCP B3)KX. 
Pa3gencHHe npoeozumpt Ha aHagHTmeeKori Konomce Discovery Bio Wide Pore C18, 
10  MKM,  300 A, 10x250 mm (Supeleo, CIIIA) (A: 0.1% TOY B Bone, B: 
aucTomfrpHn, rpaguem OT 5% go 65% 3a 60 MI411, CKOpOCTb HOTOKa 5 mnimHH). 
AeTeKIIHA BCJIaCb up"' AJIHHaX BOJTH 260 HM, 225 HM H  280 HM. HaJ114414e 6011131110f0 

KOJTH4eCTBa KOMHOHeHTOB nwraTemHoil cpe,abi Ansi naKTo6aKTepHri He 1103B0.1114110 

110J1y4HTb xopoume pe3y.nbTaTm. Ang ganbHerimero 41paKattomposamin 61151H 
oTo6paHm 11p06m, o6nanatout4e HaH60/1b111Cii awlimmpo6Hoil aKTIIBHOCTI.10. 

HOBTOpHOe 4)paKimmittpoemme 11po6 Ha o6panteHHo-41a3oeori KOJTOHKC 

Discovery HS C18 4,6x250 mm, 5 ham, 300 A (Supelco, CWA) (A: 0.1% TOY 13 
Bone, B: au,eToHHTpun, rpagneHT OT 5% go 60% 3a 60 KITH, CKOpOCTb TIOTOKa 1 

• MB/M11/1) 1103BOJIHJTO 110-ay414Tb HeCKOJIbK0 41pala11411, o6nagatonimx aHTHmliKpo6Hori 
alCTI4BHOCTE40. 

XpomaTo-macc-cneKTpomerpHHecKHR aHam43 otpaKHHH, 0631agaionxeg 
HaH6onbiudi aHTHmHKpo6Hoil aKTHBHOCTMO 6bin nportegeH B pecypeHom neHTpe 
CH6FY oPa3eHTHe moneKymipmAx H KI1eT04HbIX TEXHOJIOTHib). AklaJIH3 

npoH3BoximH Ha npH6ope LC/MS Agilent Tehnologics (LC-1260, MS-6538 UHD 
Accurate-Mass Q-TOF), Ficnom.3oaa.all Konomcy ZORBAX SB-Cl 8, 5 MKM x 150 x 

0.5  MM, CKOpOCTb noToKa 20 MKJI/MHH. Pa3AelIeHHe Flp0BOAHJ114 B rpa/weHTe 

aLACTOHHTpH.Tla OT  0 AO 50% 3a 25 MI4HyT. AeTeKLIHSI BCJ1aCb npH gnitHe BOJ1Hb1 280 

HM. B npouecce xpomaTo-macc-cnexTpomeTpmecKoro aHaar13a 6mno noKa3aHo 
Hamt Line 	MHO)KCCTBa 	OAHO3ap/DKCHHbIX 	KOMII0HeHTOB 	6CjIKOBOR 
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HynicomonexyanpHoil maTpHum (macca/3apnn 300-750), 	Hxonnuicii B coeTas 
nwraTenhriOil cpenm MRS, a Taxwe npkicyrcirsHe OTHOCHTCJ1bH0 
Bb1COKOMOSICKyJIApHMX llel1TH,BOB (CM. pHc. 2). Tamm o6pa3om, B Hccrienyemar 
npo6e 6m.no yeTaHOFI_TieHO npricyrenine nenTurios C Monercynnuoti maccort: 2946,7 
„Eta; 3784,2 ,L(a-, 3883,9 Aa; 3896,2 ,La; 3900,0 ga; 4611,1 Aa; 5454,9 „EV H 6280,4 
„Eta. 0)31HBKO H14 0,f4Ha 143 rsbnue nepetnicneHHmx MOSICKyllApHbIX mace He 
COOTBeTCTByeT HMe10111,14MCA .71311H1)1M no nnairrapiturtHam EF ii NC8 [12,13]. 

B pe3ynt.TaTe nporse2ti3HHoii Harm-roil pa6OTIal H 11011r1e11HbIX LtaHHb1x MCOKHO 
cnenarb Bb1B041, LITO unamm L. plantarum 8PA-3 51131151eTC5 nponyueHrom 
BHTHMH1T06HbIX 11C11714/10B 11111130KOTO cneinpa neACTBHA, ofinanatonurx 
3nerapo4operwiecicoil 110)1B14)1CHOCTF,10, CXO1IHOIi C TBKOBOr1 .11143014Hma, H 
OTHOCHTeJIBHO MaJIBIMH MOJICKWHHIHMMH maccamH. 

3 

• , 	 , 
3 

.1 	I 

Pile. 2 HHTerpripoaamadi MS CI1CKTp C 18 170 19 MI4HyTbI (nocne BbI,114THE1451 6.namca 
(c 1 no 2 mi4Hyry)), Hana30al macca/3apnn 350-1200 

OTCyTCTBHC B aKTPIBHIAIX otpaK111451X 17CIITH,BOB C monexynsrpHbrmir maccamm, 
CX0,11Hb1M14 C maccamH npencica3ammx 6awrepH0ur4H0s (iinawrapHitimos E, F, NC8a 

NC8I3), mower 6brn, 061.51CHCHO HX MO)714HKB1114erl H.1114 qacnigHoil nerpanaulleil 
nportecce HmneneHHA. OrimeaHHme Kane cnoco6m HmAenernisi 
6aicrepHouHHonono6Hmx nen-mum:I nocTaToximo Tpynoemiar H Tpe6poT 601161.11HX 
3aTpaT Hpememi, wro ,3,0JDICH 0 (H mo)Ker) 6b1Tb 011THMH3Hp013B140. PC3y.TIBTIITOM 
011THMH3B111411 BpemeHH 3xenepirmewra mower CrfaTb meHbaian nerpanaum 
npencrca3ammx 6aKrepHounH0H H, Karr cnenerimie, Hx npnmoe onpeneneHme. 
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PeclicpaT: IloKmatim rnaalme OCO6CHH0CTH mcenopra rnyranioma H 31ccnpccum 

alfrHOKCHABHTHb1X leHOB npn rononaium 170 HC110,4HHKBM yrnepoRa H amyra  y 6arrepiet E. co/i. 

Knioxicable cAosa: E. co/i, rosioAamic, 3KCf1OpT rarranioHa, aHTHOKCHilaHTHEIC Falb!. 

Abstract: Article represents main features of glutathione export and antioxidant genes 
expression under carbon and nitrogen starvation in  E. coli  cultures. 
Key words: E. coli,  starvation, export glutathione, antioxidant genes. 

143 


