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SUMMARY

Garmasheva |.LLactic acid bacteria of traditional fermented products, their
occurrence, biological activity and practical ugQualification scientific work on
the rights of a manuscript.

The thesis for a Doctor degree of Biological Sciences in the speciality
03.00. 07 O Mi cirBRomgyocahdoBjoghémis(ry). ®dnylo Zabolotny
Institute of Microbiology and Virology of the National Academy of Sciences of
Ukraine, Kyiv, 2025.

The dissertation is devoted to a comprehensiudy of lactic acid bacteria
(LAB) in traditional Ukrainian fermented foods of animal and plant origin obtained
by spontaneous fermentation, based on which a scientific concept has bee
formulated about the dependence of the qualitative and quantitatveosition of
lactic acid bacteria, their physiological, biochemical, chemotaxonomic properties
and biological activity on various sources of isolatiBased on new scientifically
based holistic approaches, the functional properties and safatytiobcid bacteria
(LAB) were assessed. The role of some LAB metabolites in mediating functional
activity was revealed, and active strains of lactic acid bacteria were selected fo
practical use in the food industry, agriculture, and medicine.

A total of 1226 strains of lactic acid bacteria were isolated from dairy
products, fermented fruits and vegetables. Based on the results of phenotypic an
molecular genetic identification, these strains belong to the gé&mesococcus,
Lactococcus, Lactobacillus, Leuconostand Pediococcus Coccishaped AB
dominated in fermented milk products, while representatives of the genera
Lactobacillus, Leuconostoand Pediococcusiominated in fermented products of
plant origin, depending on the product. Représtgres of the genuBnterococcus
were found in all studied samples of fermented milk products, among which the
specie<. faecalis, E. durans, E. faeciyuandE. hiraewere identified. Lactococci

were represented by the spediedactis subsp.lactis and were mordrequently
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found in fermented mikk than incottagecheeselLactobacillusspp. were isolated
mainly fromcottagecheese and brynza. Representatives of the gérearmnostoc

(L. mesenteroides, L. citreum, L. lagtiand Pediococcus(P. pentosaceus, P.
acidilactici) accounted for up to 3.5% of isolates frdairy products, mainlgottage
cheese, and together with lactobacilli dominated in samples of fermented vegetable
and fruits.

Analysis of the LAB resistance to stressful cultivation conditions revealed
variability in growth capacity at temperaturesof 10 ani¥48 AC and r e :
6.5% NaCl depending on the source of isolation. For the first time, a difference in
the fatty aa composition of cell lipids df. plantarumstrains was shown depending
on their ability to grow under stressful conditions. Strains isolated from dairy
products and capable of growth at 42
octadecanoic, cisctadecenoic acids and a lower percentage of cyclopropanoic
acids compared to cultures that did
were characterised by a lower content of hexadecanoic acid. At the same time, in
plantarumstrains isolated from fermented vegetables, no statistically significant
difference in the content of individual fatty acids depending on the ability to grow
under stressful conditions was found.

For the first time, a gentspecific antagonistic activity of lactic acid bacteria
against opportunistic pathogens has deend It has been shown th@9% of LAB
strains produced antimicrobial metabolitasd organic acids not being the main
factors in the growth inhibition ahdicator strainsof Staphylococcus aureusS.
epidermidis, Bacillus cereus, Pseudomonas aeruginosa, Proteus vulgaris,
Escherichia coli, Klebsiella pneumoniae, Salmonella enterica, Shigella sandei
S. flexneri in vitroGrowth inhibition after 24 hours of cultivation is mediated by the
production of a complex of specific metabolites, including bacteriocins.
Methodological appraches for rapid screening of potentially bacteriocinogenic
LAB strains have begmropousedKnowledge of the manifestation of antimicrobial

activity depending on cultivation conditions has been deepened, and the
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effectiveness of using media based on food production waste for screening
bacteriocinogenic strains &AB has been demonstratdthterococcustrains that

are promising producers of bacteriocins have been selected. It has been shown tr
strainsk. faecalis58, Enterococcusp. 226 and 423 produce thermostable protein
metabolites that inhibit the growth dfisteria monocytogenes/hen grown in
nutrient media containing sucrose, molasses or corn extract as sources of carbon a
nitrogen. PCR analysis revedléhe presence of enterocin A and P genes in strains
E. faecalis58 andEnterococcussp. 226, and enterocin B and P genes in strain
Enterococcusp. 423.

The ability of LAB to produce exopolysaccharides (EPS) when grown on
media with different carbohydrates depending on the source of isolation and
taxonomic position was determined. EPS produced by LAB strains when grown in
a sucrose medium were charactatiseheir molecular weight ranged from 37.5 to
50 kDa, analysis of the monosaccharide composition showed that the main monome
is glucose (85.887.98%), infrared spectra contained the main functional groups
characteristic of polysaccharides.

New data on the spectrum of biological activity of LAB EPS were obtained,
which make it possible to expand their applicatiamea The role of
exopolysaccharides in the interaction of lactic acid bacteria with pathogens of
bacterial plant diseases was established. For the first time, the inhibitory or
stimulating effect of exopolysaccharides of lactic acid bacteria on the growth and
biofilm formation of phytopathogenic bacteria of the spedRseudomonas
fluorescens, P. syringae, Pectobacterium carotovorum, Clavibacter michiganensis,
Xantomonas campestiamdX. vesicatoriaThe effect of exopolysaccharides on the
viability and biofilm formaton of phytopathogenic bactemasstrainspecific.

For the first time, the role of exopolysaccharides in the antiviral activity of
lactic acid bacteria against human herpes simplex virus type 1-(Hl&Nd tobacco
mosaic virus (TMV) has been demonstrated. Exopolysaccharidesuobnostoc
sp. 6k and.actobacilluss p. 26w str ai ns -16t0 can ad n ter
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antiviral activity at the stages of adsorption, penetration and late stages ef HSV
reproducti on, and also had virucidal
exopolysaccharides of lactic acid bacteria reduced the infectivity of HSV-B2%0

and exlibited dosedependent antiviral activity.

It has been shown that LAB strains isolated from fermented products of plant
and animal origin exhibit antioxidant activiiy vitro. Resistance to hydrogen
peroxide depended on the source of isolation. More resistant strdm&iofacid
bacteria were isolated frordairy products and fermented apples. EPS at a
concentration of 5 mg/ml exhibit antioxidant activity by binding hydroxyl radicals,
which reaches 50% of the activity of vitamin C.

Lactic acid bacteria and their exopolysaccharides (including capsular EPS) are
promising for use as reducing agents
synthesis of silver nanoparticles with antimicrobial activity against opportunistic
pathoges. In most cases (89.6%), silver nanoparticles wef¢010m in size. The
ability of LAB to reduce silver ions with the formation of nanoparticles was strain
specific. The size and antimicrobial activity of silver nanoparticles depended on the
conditions @ their production, such as temperature, pH, and concentration of the
reaction mixture components.

The level of acid production during growth in milk varied widely regardless
of the taxonomic position and source of isolation of LAB strains, with the highest
rate of acid production being characteristidt_ofactissubsplactis strains and, to a
lesser extentEnterococcusstrains. Enterococci in traditional fermented milk
products of spontaneous fermentation are represented by the dpetaexalis
(66% of strains)E. durans(19% of strains) and. faecium(6.5% of strains).
Analysis according to sefy criteria for production cultures showed that a significant
number of enterococcus strains do not meet the established requirements fc
industrial cultures, although they exhibit satisfactory technological properties. In

57% of enterococcus strains, mplle resistance to antibacterial drugs with different
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mechanisms of action was detected, biogenic amines were produced, and 20%
enter oc oc c u-lsaenmolytic activilys had b

Lactococci exhibited a number of strapecific technological characteristics,
such as aroma formation, autolytic activity, moisture retention capacity, growth in
the temperature range of-8002 AC and resistance to 6
requirements fiostarter cultures of theAB for fermented milk products.

It was shown that the acid production laf plantarumstrainsgrowing in
nutrient media based on vegetable raw materials is influenced to a greater extent k
the composition of the medium than by the concentration of NaCl. In vegetable
media, acid production was inhibited whienplantarumstrains were caultured,
compared to monocultures, which may indicate mutual antagonism. The
effectiveness of using monocultures bf plantarum strains for vegetable
fermrentationand the positive effect on the microbiological quality of fermented
vegetables during storage wererbmstrated.

A collection of lactic acid bacteria strains has been created, which, based or
their complex physiological and biochemical properties and biological activity, are
promising for the production of functional fermented products, exopolysaccharides
with antiviral and antioxidant activities, and bacteriocins. Promising producers of
exopolysaccharides have been selected as means of controlling pathogens
bacterial and viral plant diseases.

The bacterial preparatidiLactoCa wasdeveloped for the fermentation of
vegetable raw materials, which includes the stramgobacillus plantarumiMV
B-7565, IMV B-7566, IMV B-7597 and IMV B7598. The use diLactoCap
reduces fermentation time and improves the microbiological quality of the final
product compared to the traditional method of spontaneous fermentation of
vegetables.

The features of the biological activity of LAB depending on their taxonomic

position and source of isolation, established in the dissertation, are a fundament:
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basis for the development of new methodological approaches to the screening c
LAB strains and the expansion of their scope of application.
Keywords: lactic acid bacteria, probiotics, exopolysaccharides, bacteriocins,

antiviral activity, antioxidant activity, antagonistic activity, fermented products,

functional activity.
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Hdzv tSlsted 3O dzedzy dzOdes yOMmisd desS to' L ded = dzj t
2O ew &3¢ sd3, M s " dzls demdo dzts tsL 9o O Ist M

[MisOdzedz’ &3 YOMsdz ©Oolsstc OB BzdzO ftc
o dSted MisOdzdz? BsdzsydesS dmdzdr B OSIsj to" 2
MlsOB' dz' L Olststc’' @ ©® B' Blsjrdatsdzse '~ 34 j dzj
[Cte' &3 hdesSCets M jSistclz Odalsd dz’ € totsB dats
ftosW o dzv 8 Is! sOC sy yYdbslsst mdydlz HR2FE &
1 Odes yoOMmisSd Mmte' B dzO, Mmd dzls | Llsrba@desussG,ine d €
vitro L dzgd Y o Odzd Y dlsls' L HOIsdz fls- Cdz2BYdz ¢
HeddC 2 Oolstste’" 9, B ' dztse' yYydes Mddzlsj L s9 Odz
Plseo stej dzdgv OCIsdodzdr Wtsteds SdMmdzr o C-dz' Is
29) ° Mmftduddvisd §tsh S teagpgsdzdey ¢ dg' Ifcfteoidd
LOEdB j dz327C dz' Isd dz |

[ dzw J Ssdzts@ ' ydzts ydmistse s mMddzlsj L Iz
o dCstedmssokels: OCEY K CtsBd d3jlsOBT
Ckdz sktcOdz' dats’ L. lactisbdpdzdp hdis{O digjd dzls j L ts9 O dz'
MW jtedydzss® Wtwdd sl &3 tetsdz 1 9P. dérughosadzds,
ATCC10145,Proteus mirabilisATCC25933,S. epidermidiATCC49461, MSSA
AT CC2 9 2S1aBreuf\bCC6338 64 . 1 Oz yOMmisSd fmte’ B d
oL 3 BB dG3dzds, Mddzlsj L s 0dz L od¢tstod Mmls Odac
HsBtSo t5° ¢ zdgZL Isazidoghilus, dssPw o dzv dzd OdzlsdB OC Is j
o ' H dzts Klehddeila pneumoniaé dzv n sd3 yYydlstsdz' Lk IsO telz:
B4 BB 6¥bHd |

1 OdzetsyOMmlsSCd Mte' BdzO, MmMddzlsj L s9 Odz L ©
Lactiplantibacillus s p . Cly O, ‘Lz s Odese s L ¢
B' sfdz 8a¢d d&O {yoOlkitse 2 MmMSOH" sO |
B' i . aegiosds @.aureus stc' &3 Issects, BtetsB & O



CT

P. aeruginosa. dzOydzts L dzdyzeo OdzO ° =& 9" tolzdzj dzls d
GJ ddsdz’ Isd ydzlzS. @ukelssfP38dz’ Misy OdesyoOMmMlsS d MmMte’ B
oS tstedmisOdedzy d3 f tsIsd dzy ' 2 ditsaxidophiius s g ‘tctisly i iz
OdzlsdB OCIsj tc' Odzt dzkz ‘ Odzisde ' sff dz' o s5ydzlz
h Is O d&B: celi[25].

{ S’ i3 d3j HJ wEdsis UIPHRSBAlrO KBs) 2Is! BRI
Oteytse " 2 cOkzkzL' WwW¢ OdzZlsdadzs’ StesBdz L OMBSE
OCIjte" 2 IsO 3 CtwesmMitsy " ydedrm cteds ' o, hHht
JLfjS¢d "otysMdr ftosHEZCI" 8 |

[ " CtesBdz JjSLBYBAEZ MOROtedHd By EkIs: B
MsOB " dz' L 82y: PegRgdstdhdz BOCIsSjte' ~ {t
HOdedr ftdz Ggjtc' 9, MijtejH wCdnmn dzO2B " dzv h
' Ldzdr cOdkEZL WA Hy SMistcOdzad. ¢ olststeOd3d
Bklsd odSttedmlsOdzs w¢ 9 ' HzSdzldzgl € H U200 dizts |
fmtc' B5@%ZA6, 427 . r 4 € mis tc O©dz, h s  WeaisellaCcidrids + )
MED17, Bkro odisdMmMsOdd?2 wW¢ MmMlsOB' &' L &
mMddzlsj L &2 dzOdets yOMmlstse Mmte’ B dzO, w ' {iftadddyvdp «
sOC dr L B Iz Bdigphiimwium'E.Ccoli, S. aureus B. cereus' Yersinia
enterocolitica[22]] . (14 ftose ' GlUsphmadsee Bo h & Q& tc d M
H dzw Mddzalsj L 2 dzeOdesyOMiIsts¢ fMtc' B dzGB 8 M Wdgds. (
dddzlsjL s9 Odz' Agly 9o €GCtdyj dzstcOy"' 100
"dze ' BkzE Yk OCIsdodz Mis! Yo' edzvdets L R B
dWJdCIls ' dzc' B Iz9o OdzagWE. v Bsdpugpdsn) ‘B | vl df'tcos W ¢
Ctsdzyd delstcOy " wR520. dzdy ydr-= L O [ ws [

bolsstcORBd o  HA3 yJjdes, hts o' Hdzgse dzd € d,
Oy dzd 9 d d3d WOCIssteOd3d , h ts off dzd e O Is!
nOtcOCIsjtedmisdC d dzO dzs yOMmlis d dats € mMtc' B dzO.
St Odz L dzgz * M JydWw ' ydz' o dzOfmds Jdztsnisis ! hg

w 11

o)

©

(W)



cy
odt' h Odz dzd dsd " OCksEOdBd, h ts o dL dzO
OdzsdB OCIsjtc’ Odz! dez Ctsdayj dptcOyY' ¥ dzOdats yOfi

{8y d, L OcOdz' dg¥ ¥ yd H Odg dz' sj cOlskzte
OCIskzOdz dz2' Mmis! Hisfpdz' H Y j dg B' Bdztsc ' ydaets’
9 do yd dzdaw " A tc' L detsdzOdz' Islsw sO ffhikCEk

LOfMissikzoe Odedzy . 1 tesHESIsd MY s dzls IO az@as § dzdity
f sn SHY j dadaV 3" Misw s [ s L hdqtesSCdds MY
o ZOMlsdosMmisj2, O 2 fsljdy 2dt e Slsc
Hdzv tesLtetsBSd dseadr BOCIjt' Odz dzgdm 1 toj
ftesizdmdztso sls® , de@ieh @ ' oz ] CE Bz ¢ sf



c o
(sl [ TRICLUO[?71 0 YOHURYL O
tdrrwf 2

fovrtwd/ R w frufrRr
2.1. ['Cwte' Sdsc' yd &jlssHd Hihd ¢

2. 1. 1. JdH dzj dgdzv h SO a dBsasydtss dm

ZIsOdzd peH" dvdd ‘L LteOL S o ¢ d fmdzts c
CdMdsdsdsydkd?2, MBjksodd, SCdhdi Btdass
(Co0MjdzO COf EMlO, se" 6l d, f s Histed ,
wWBdzEC O) IO dzOfts’ @ (SS9 Oh jdzd? IstsHzBisazdR
9" H BtOdzdr © ' Ldzdr B d&ZOMWAE vSt® dzd
1" daded y*+ €° 2, [Hj M € 2, Mmd3j dz ded y' ¢° 2,
ftesHESIE (10 ¢) MmkMfjdHkzoOdd o 90 &
tetsL © J HJ dzdzv s Qf toodjfife rod@dzdO cd® tc L ts 9lOGAJ17- M j
Oc¢ G, $T-Oc Q] $lanetzBar t | ey Oc e OadYdzld j e@S Asc
s a0 Skdz sdoeakzoOdzd ftcd Isj d3tf j tc @B EztcC
G tsH Jd dz. ]l " Hdzj jdedz?y o dH® dzjdedrm CSkdz Iskzts
9 HBERZo Odzsm! L O tjLiEzd IsOIsOdRd o de yj dzdz"
LO | OBRsdy IsOH Colsddetsdipdsy j dedly i tc 815]2.C ywul & &' O
ydmls Ckzdz skted CtcORY sL dIsd o dzd = , ¢ Olsc
9" Hitso ' HdzsdBz MjtejHBadN ' L-5DAY edzvyf tsd
"HjdzlsdW ' €Oy’

2.1.2. ANjdtslsdfsaO® "HJjdsdW' COy'w &t

Z dzw A L BtotSH Y 29 Odzda” okzedzj otsH" " o o dL
mMittjHtsodh ©OR MRS L ccd&z¢ CtsLB8 SO MRS L
teslsz LO Isj s jteOlszte 10A C, 42A ' 45/
9 Hftseo Hdzgdrmr t' HSCdrm 1§ ts5)do defn IShfjtisjdz tslodd |



TN
H' B 9 HYytse '  Hd. gils* 2¢C° Mmis! H S NaCl :
o' Hftso "' Hdzedr Mjtoj HISA)] N IOR B'( WIRES A yda ¢ I 2,
6, 5% 51, 0%)HO[lsdz’" Mis! HAstcg Wy dzs azdzfs gztiztc O2 f
235sum) odL &Z2OyoOdzd fHted totsBErt ZEBBIPNPEPiE S

2. 2. [ Bozicq HapWstefdgslz’ @ d3d ssHd HEsMdz' HY J d

2.2.1. JldH" dzj dgdz" 711 s

I dH  dzjdzdzv [1s hlO® o dBsdsydssdid
oSt MisOdedzy i3 BHIASH 21 OH pty'ls” daaftethh zo C
mMjtejHtsoadh' ( MRS yd [ 17) ftoeslswWetsd3 HE
slstcd Bzo Odzd BMOH Cdz sddz hdzwatsdg yj dzlsted
10 Reo. uwbkfjtdzOlsOdzls odHOd dz, MOH
o sHBE NigifhtgjdglzH Z o Odzdzy SO yJ dzlsted W 26 zo Odz
HSHOe Odzd 50 &Sz Misjtedaz dzgs’ HIMIsddz 5o (
fted 95 Au f totsle dstzdz MzGnnjadsl " 1stotyg dzlsted W Iz ¢
ftoslswatsds 15 ne, lstedBOdzd?2 )k fdiOdssy® dak

2.2.2. [tdjtiudd 'Hjdsd¥' COy' w |

[sdzj Cbar aes d ydzlze ' Hj dzlsd¥  Coy' ¥ L sd
L odStstedmlsOdedz" 5 Bj ssHk §sd d&j cOL dzts’
CsCtsodn WHtedll @zjlkT §ososnddd L odSstd:
GAAGTCGTAACAAGG-3 6) " - CAAGGCAT&CACCGF3 6) . L BB
OB dz W' COyY' ° BlRdd dzOfskq dzd B :1 5§ &wpQls C:
YdSd' o Hj &zOLiOGo, Bl icd, &8 dc o
U2 "o, tsMisOdads 27 yZH|.df ftcd 72 Uws

[ SHBo bk dzOdzj ydz' Mls' jdasjtesCsC 0
CEHEME jyd¥ ' ydd® (02 djte' 8 HE § it HE
(tuf) E nACTGACAMAGCATTCATGATG-3 6 ) ‘ Ent 2



TM

AACTTCGTCACCAACGCGAAG3 6 )247 .[ Ok dz' %' COy' ¥ {t

BEdz 6jOCYy 2des’ Mk ', " & fasd @O 25 d
fMeds' ' HjLSCHddzS dj sL d+4 st %3 oo s, o ,5
fis ' 5 0,2 &) Soydscecs L §w02dkjt

Hj ZOEtOY' ™M Hted BB G S dz' o H3j0dzCis Iz 0O W
55 1du no, Jdsdeci@Qdow HKigow2Zla -y dTaz f tod
I dutsol zOdzjydz fls: hisOd & jdasjtetsC
odHBMYy Jydw " yded~ §Ot6 ftO2dBBite” 8, MYJyd:
(sodA : H dzE. fagaiimAzM 1 -GARABRAAACAATAGAAGAATTAT -3 0)

FM2 -TGEDBITTTTGAATTCTTCTTTA36) ; H &vfaealfRlz1l - ( 5 ¢
ACTTATGTGACTAACTTAACC-3 6 ) ‘ FL2 -
TAATGGTGAATCTTGGTTTGG3 6 ) ; Hd&VE. durgns EDU1 -( 506
CCTACTGATATTAAGACAGCG-3 6 ) * DU2 -
TAATCCTAAGATAGGTGTTTG-3 6 ) ; HozWE. higetHl 1 - ( 5¢
CTTTCTGATATGGATGCTGTG3 6 ) ' HI 2 -
TAAATTCTTCCTTAAATGTTG-3 6 P22.[) 602 &Bj e FM1, F M2
DU1 Is © DU1 odStstcdmistso zo Odzd M S H dzts Y
BBy dz W' COyYy'vs fwseotsHddd E 25 BCd tj OS
BW jtolz, 2 &) 2MgiCl MEd P H LS daiz € d

Tagf sdz' d3j e OL [, 5 B¢ dz LtOLSO 11 s, i ts
ZOMmMlszf dzdr EZddseo: syOkioPoHj &ZOsREOu ¢
ftcd 930ufm, o' HYiQAdkz tpted jIAslaes O Yo i oM |F
ydedaz fted Z20ul [t L (0O d&j te@igid LHO 10 dz0O
z d3ts 827 |. CS tUsrdldoded? ¢ tsdzlstetsdz ftod
odCtstedMisOdz Isdff se ' hHsfaedighv § fzI2pb26EATRE * o
19434),E. duransu s [ -263TT ( ATCC 19 4 3 28B. hirlge® s'T ls@szd
( ATCC 1B. fadcali3CCM 7000

ldHtsealz dzOdzj 3y dz' Mis! ZOC IstsCsC ' © o dL dal
My jydW ydzdms HB § tshdz' BEYo dztsinis ] dzls § WZHAS @6



TH

lactis dzO tc' o dz' f " HodHEk ftsotsHddzd dd&j IStsSH ST
(1Jt1t) L odSttdmls OddGECATGAIRTHRIGRGTESATSEC 1 €
LacF -GTRAHTGTACCGACTGGATS E ‘ Cr e-F
GTGCTTGCACCGATTTGAAS E 359 . c ¢ f sL dlsd e dzd 2
odCsted Mistso z o O dedlactssulfsslactis CEMsI®4E L. lactissubsp.
cremoris CCM 2106. v s odH' dzvw dzd LO tsHdmnodz
BT &z W' COy' v fesotsHddzd E 25 BECdz tof OC
fzd" MBI T, 2,22 &f IMFCI-fBSd' i3] @OWOY 0,
Bf) Mg ' HILBECMddESd] sL JHisted W Sy OB
BCdZz LOLSO 11 5. 1t fweseosHddzd L O dzO
ftcd 98 BDa, 30 ydSdz o H3j WO,z teod Y f © Biftc dif
fn, J dzsdco|2 rftpted shEOuzdz 2-5yg§odz f€d § &2
Ctsdzlstetsdz  Bfidd@fdz' o ditdtftdsifactis subbsipl@ctisdCCM 1877 ° L.

lactis subspcremorisCCM 2106.

1 Odzj y dz" Mis! § Odzd Y& tso d HaepbacilWscs iBH J 50
sOC Mdzas 3" ° HtS 2020 ttsCiz) o dL dzOyOdzd
ftcO2 i3] o' o - ICACAAAACTAAACAAAGTTTC-3P ‘ Lact 2
CTTGTACACACCGCCCGTCA3 )Y [13]. ¢ 3 dz' W' C Oy w 9" H
ZOMszf dzdr EZdkse: HtsyOlsStso O Wi j i@ RwK O3
35 ydClzi 20 @44 4301 13608 i SO W' dZOfztcdzO 6 $
W 7 "9, 1 Odzj ¥ dz2' Mis! L. ge@fatsrst 'Onyld alzj teiHs] e d
HEf BB3BGE " 1t 9 odHsmMy j ydw ' ydzd-dd

TCGGGATTACCAAACATCAC-3 6 ) Pl ant-F
CCGTTTATGCGGAACACCTAS3 0 ) 461] [. VB d O®RYy dz' W'
ROMsky dzd i3d: : YOS Ws D Ry rzO B BDABUPLOLZ i, b

56W-10 ffhi 372 i O W' dzOcdE B jlzxidderen q & d o

Csdalstetsdzj d5 ) dzlz & blo pamE@UMY § fs -2B48 (@& 7039).
ldutsealk " HJjdasdW" ' €Oy 4eudpriogtoetfridstspotmddSdzd

L OfMissMiz o Odzdz" e [ d3lz dz'Lls dfftale) XCdf) def@FEd , H Mo fuHd
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mesenteroides Lmesf ( BAACTTAGTGTCGCATGAG3 )Y Lmesr {5

(@)}

AGTCGAGTTACAGACTACAA-3 6 ) , L. lactic Llac-f {56
AGGCGGCTTACTGGACAAG3 6 ) r  HOBBAGACGGCTCCTTCCAT

3 6 L., gelidum Lgelf TGGTATCGCATGATACAAG-3 6 ) “r l{g5ed
TAGACGGTTCCCTCCTTAG3 6 ) , L. fpi t r kecii-in {56
AAACTTAGTATCGCATGATATC-3 0) ‘ -r Lcit{56
CTTAGACGACTCCCTCCC&E 6 ) , L. carnosum Lcarf {50

CTTAGTATCGCATGATATC-3 6 ) r HOBPEBTATGGTACCGTCAGG

3 6 )., argentinum Larg-f -ACGTGEGTTAACTTGAGTCTT-3 0 ) -1 K Siot
CTTAGACGACTCCCTCCCG3 6 ) ( HOdzO f Otc O ftcO2 d&3j
ORf &z W' CkoOIsd HtesHEzCIs 18.3 0Mith dsd azmW ' hCIC
ftosotsHddzd L O dOMmskzfddr Edktso ithts @IS ¢ =
YdCeaz:Whiold mothi 16 Rolhi127 R o SO W' dzQdz’0dz@ 9 dizt
72W[269.cC YL dlsde dzd?2 € tsdzls tets dzlL. lastig ks gsfte Iy Is 1
2738 ( CCM 4 b. mésgnteroidesubspmesenteroides s [ -2683 ( ¢ U ¢
8293).

[ sdzj € E2-d2y dzgets d y dzlz "HjdalsdW' COy' ¢ h s
Widtslsdf soddzd L @diodudysf teHs® sz L o d ¢
tesHtsMY j ydw ' ydzd - i tc © 2PdgjioB3SH ( 5 0
GAACTCGTGTACGTTGAAAAGTGCTGA3 6) ‘ R bido 2
GCGTCCCTCCATTGTTCAAACAAG3 6 ) 354 |. td OCy' b O
ftesotsHddzd L O dfodmusldfCdmfon® HijtsdzaQisizdc ORjd W
Yydeiowi 30 MWBic9, Mhi30W2 M IsO W' dzO&z B0 { d
72 W, ]l sHOdz! h Iz odHtso Iz HdWjtej dzy® Oy ¥
oS¢ sted Mis Odzdz" o3 odHuimty j ydW Pagizd = 50 1t
CGAACTTCCGTTAATTGATTAT-3 6 ) , -F Ppc (50
CGAACTTCCGTTAATTGATCAG3 6 ) -R ( BACCTTGCGGTCGTACTCE
36) , | ¢ BASACTTGATAACGTACCCGG3 6 ) IdhDR (56
GTTCCGTCTTGCATTTGACE3 6 ) , hts HO¥ Is! L 3dsclz ' H
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o dH ' B acidilactici * P. pentosaceuqd31§ . c ¢ fsL dIsdoe dzd
odCstcd Mistso P.epéhtiishcetslsPdz2l6 84 (dvsuwuw 10791)

2. 2.3. 1ldL dOyj dedzv dzOwW 9 dzsfyls’® G dz' o

[ sfydz" HY j dedzv dzOW 9 detsls” Mistelz € Iskz tc dzd n
Enterococcus f tots o s H d dzd L oS BtedmMlsOdzdzy d3 f to
dz0 M s iz § dzdjndzlssjj el ipdf el BHQGTACEACTCATAGTGGAAA
SE ' Lo ttsls-GCIGGALTICCECEACGTRAA3 E; Jj dzls jitetsy
58 AAAATGTAAAAGAATTBAEGATCG ‘ - 5
AGAGTATACATTTGCTAACCC-3 E ; jdzZsj tesydizsz S5EP
GCTACGCGTTCATATGGTAAT3 E “TCCBEEAATATTCTCTTTAGGS3 E .
VLlisd fft ORfdz W' COy' ' BlRdd dOMlskz{ dd dizd :
neo ftd 95 AC, 30 ydSdz' ¢ HJ dzOlskzteOY"
sj B jtcOlskzte® 58 AC ( Hdzdizv{ 6Q2ziz] t6 dads j tofg iy
AC (Hdzv fwO2djte’ 9, MfjydWw ydedns HdY &
fsHtso Yy jdedz? Hted 72 AC ftetskbwetsdg 30 f, L
no ftdl2d.2 SOBduransl 401 uv-2853 8, his denfAlsdls
entB, and entP ( f smdz' Hise dzslIs* H]f csd&isoa Bdzh k o {
dets d3j tOPHEHA 0237, OP740236 "‘odPEBPMHISBY oS
f 5L dlIlsd e dzd 7). € ts dzls te t5 dz

O3 dz' W' C sp@Eas 2T I O RFzOaz' £ dz' stcOW ' tsdzj
1, 5% 0OcOttsL dzB Bz O flatk'dzzo sz dfip’ L Btotsd3dfr
odCtsted MislENdAz olGadddd er GeneRul er 100 bp s

2.3. 1 'R & ydd &jlssHd HEMd HYj dedev

2.3.1. O L Yyddtstdhaslsdsects ME &zO
skdz sktced [s1 odtotsh zeoOdzd o to' HC BARE
BOCIsjt' Odzt dzg' G dz' Isdded BMOHYEZzo Odzd vyJ dzlst
15 9 ‘ o' HMBJo Odzd z fMisd tod dz¢ dzts dzkz |



Tp
YydJ dzlstcdWzczo Odzdz? L O IsOSdr Y4 bEdse. 1
sBO i3y 3 BBz L ¢ sdipjudldtaerr ¢ ¢ s ) @1 sl alz
YyjdzlstcdWzezo Odzgdgv d3. [ 5 tsMMOHEZ HBHOS@Ezd 3
B34 IsOdets dz' ) MMy j dzH o Odzd i 4 ted dats i d dzg
odlstcd dBBzo Odzd Hted 80 Ad4 {f tcthlsl dnisds OB & tizH d
ftcsB'  6Cd BBO' dBsdz 25 ddz L Htodlsjtolstss €
[ SMsteOCy' 8 dBjlsddzsedr jW' te" 8 ydtwdedr €0
HBHOo Odzd 5 &z 6 Jj ¢ MOz, HsBtc] Mistclzh zo
teSLH' dzjdigszy W®H 2 2 totsL yddzded € O, o' HB (d
ftocsB ' 6l Iz. ltesyjHEzteE JCMisteOC y' ftsolst
odJtendsd WOLd Ctdzyj dzlstczo Odzd dzO tetsls tstcdzts
Hts BO' dgz 0, 3 dsdz. [ smdz' HY j defidv  Sind: figald
ftososHddzd MY  dz' des L ¢. B. dz [MIsOf ykz ¢

o' kmMkse =~ " & | . sizO \-~QBsERDEsHsHEOSE Y U ¢
mMdmilsy d3 Agilent 6890N/5973 inert (Al
1tt5MS: 30m I 0,25 mm I 0,25 egm (@{(18&W ¢

BC dz; g plfidizs ez’ 2; " o d HICL, iPls ' dzdlff SHeas@ HAf
i B3 j cOkztcO 1 XsdzBes d ¢ dzyj 9 O Isij dBY5j0tAQuls ¢
sj i3 jtcOlskztcdzif 2 AwORD ' dzlls | B j tciOAsTz0s,OA & fitfs
"sde I QgZ CIstesdzdzd? EZHOG;T 7P dzjjtde’ W[ B todsdg ©
NPt BOsBOMMY j Cstetsdj Sted Ydzs 6 ts Odz0dz' L Iz
CoRf o sjtodzs’ ftotseteO@dsd ChemSt atfijojns ldstd
NI ST 02, O Is0OCty fMmlsOdsdfeds ¢ dify dzts[lsiztseo QSIS
© 4 7W) 8SA).

232) dH" dzj dgdzv ' OdzOdz' L jCLBftd MOT Ot
I dH' dzj dzdg” jCL s [sdzt iy @O waf izday . COf
jCLsftd MOSOEdH' © &OCksBOCk,jt' ® Chkd

fted 37A C fttsbwetsdg 24 GEtH. [tsBtsolkz CF
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feslswetsds 15 Rne fted 4A C, Mk jtedOlkOds
WL sdtse ydzd 3 tesL yddesds, o dlstsd Bz o Odzq
yjdesdWzecko Odzd Hdzv tsls td@F30 dzpztry ik o § to dz B
Ckdz sktcOdzr BOBIte [sd dzf khdz! Isd o zo OzMReS t&*
5% MOnOtwtsLd ftd 30 AC ftwslswetsds 24 Gts
Ckbdz sktcOdz dzgs’ to' Hddzd vYj dzstedW 26 zo Odadzw «
Mz j tedzOls Odzlsz tetsL yddz stedn dzstetsylstso s’ §c
10% (widw) ." dS'bipD8 U f fEskWeEtsd 30 oo

o dqHOdYdzd yjdlstedW zezo Odzdz™ d3 ( 50, 000 g

[ & tlsted BOdetsc s Mz jeeddOjsd@fiakztiz dzia ts'H O @dlz
4A C-1dBO d®®H, ftojydf sOls LeBdteOdd vyj dzlbst
4A C), fmemfjdHkzoOdd o 10 oz HGgEBJRECEE:
HdMisdd o Odzs’ otHd. | OwWodg Mmis! dzgkz€ dzj
odL Z20yOdzd M jShktesY slstsdj sted ydets L o d¢ 5t
DS11 FX+ (DeNovix, USA), odd ts o Odzd
W J dafg dzte WOzt Is dzd 3 13Bj S HAE A W' &2’ L 2o Odzd .

I dL dzOyj dzdzw Bsdzj § k2 dzv te detis'dzj § dB@M ¢ dzlz [ )
jSLsfsd MOROtedH' & o dL dzd e S zts d ¢ tstsdl
1 000%CEk jCLBYBdE MOSOEdHE L yddw dd o
¢ s dzts d8efhadex &5 (Sigma) 457 . [ tsdzj B tgkte dO y O dzd |
COdz' Btclzo Odz! dets™ Ctedots’ , slstod d@zOdzts’ L 9o
Bisdzj S Zdzw teded B KROMOKRI 5, 12, 25 and 5C¢C

I gL dzOyj dzdz® s dzs ) OF Otedts QzsEds jieS Lo tizdz
C' Hiesdz' Lo Odzd 2 M Isted ¥ Iststets iy lsftedis s 1 050 f
ftoslswetsds 6 GtsH, L iSzer SEEO®dz dhs’, tdf tos
sted¥ kstesykstsolk Sdmazslsk osdHOM dzd o df Ots
o dMmkh jdegsets L©OLSO COf fif,d®d gz w § t8 d oH@s!
ttj OGjdzalskz (32 Be/ Bz ' HiesC M ZOK- dz
HBj Isd dzOR' detstf e Hddgz o 4: 1 v/v § tedHd
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AC {ftwtslwetsds 25 =nfo9. ] " fpdzy 2SS k2B OYS
Isj BB j cOlskztcd HSESHOQOe Odzd 0, 3 didz tsylstso r
ftocslswetsdg 25 Rre. [t tjOCYy 2des’ MmMkdg h°
tcj O jdzls' 9 o dH Q&Mmdzd AF EN offfiRddetsgs s ¢ d Mdzs s
J SMistc @Us\H' s, 2z Otc Hm dzStej SOdzz o dH Odz¥ dzd
BEdz Medg' W' cjflsOdzkz [89.d3d Isd d&zOyj sOIslz ( 1:

[ 8 MEatsets LOdzdh Sk (1w L Ckd skztcOd
tesL Yd dH. tNHB'L 'O dzd M d I dijdasidsjdd3t2] tc Olsz kb Ez®,
fels'" @3 HEs tj OCy' 2dets’™ Mg d3 ] Is jHdsHdD® Offizf tc
"t dzC zBlzo Odzd 10 =R o LO Isj i jtcOlskztcd 100
mMzdz h° HESH O9 Odzd 100 BECdz Byltse s’ (o
odf Otcs 9 Odzd HsMEr O d&O0 tisiststcdzts B3z odt
f tesdzd o O dzq B sOdesZsids. ff pigactH o ddrd{ L ©2 0 0
fi cdHddzz: syssetsets Odzei HisdHE (1:1 B/t
fted 100 Ay fHtslswetsds 30 neo. 1" fpdzw * dzl |
6003C dz m dzstesWtsdBz SO 1, 0 1,0 dgdz 2 % tetsL
rdzv CtcOhtsegts teBLHI dzj dzgdzv W OL yj dzlstedW iz¢
MizstesW stcdzdze W OLE odStstdmlstseolzeo Olsd H dz
0dzOdE2l. 2 |

Mics BOIssEtcOW ° ydad 2 OdzOdz' L i tc s-az®ind dz
Mt § € Istctsdzd Is tc dAgilent GBIOK/HOrE¥mgridzAgilent Technologies, USA)
L COfi dzw tcdets® -SUMsdzts(d@ @5 csHP 0, 25 &3 |
technol ogies, USA). v jUit jlsiodtijictO0O oty
280A4. [ BSLHI dzj degdz" ftetsotsHddzd o tjyddi f
COf Mk dz dffryqeiCusolz Isj s j cOlskztez 160 Uw
f' " Hdg BOdzd L CteOH' ‘delstsds 5 Usw/ ne HEts 24
offtcsHtS93) 6 Aty SCkzdz sktcOdz! dets’™ to' HJ ded
A odlstcd BBzo Odzd oftesHISEY 2,5 rRa/ nftssisd
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Ab, Isted 30dzd dzj L d3i dzdets® 13Anwi W sthh®inHs:
sideyjolk Isjdi3sfjtcOlskztck oadlsted Bzo Odzd o ff tets+
l etsB Iz sBO ' dsdz 1 d&z3<¢ dz, 9 9 5H d dzd )
M dIsd Slszo Odzdz? ftocsosHddzd o -4Q ¢ drigi z )S.C A9
felssClk OLE dtshmiw yYjtdL Stasdikz 1, 2
Flstcd 30 dzdz? Mls OdzH Ot6 I§iOazO&ts dzts ff © » G3Odizditsa d
WESCBLd, OtOB' dzsL 0O tc Odzdzis B dh fisiteCdlBtds Eod HHA f
wdzW e Oy J tco sdzO@ MY j Qulsfipts i ldstyf 5 fiy € tS(tf1° sy, dz'
LtcOL C" 9 1 d { tothpisiHCdlsdizdts dzfp@s2c@ P ta'd'[ sB dzO M ls
noddz -4000.dg dzv o dd3 to' © HBMdz HY Ezo Odz L
fstetsh Csds KBr o M 99" Hdatsh j dadz 1: 300
ftesLste’ ' ekdzCd (Vv dBsSlkzlsdd f dzOMmlsd dzs ¢

2. 4. [ dlssHd HEGMdz" HY j dzdz" B tsdztsc ' Y
OCIsj ' 2

(o8]

2.4.1. 1dLdzOyj dedzv Odzls Oc tsdz' fls d Ydats”
O dzZs O sdz Misdydzz OCIsdedz fls: f[si4 odL
fjtof jdHdS zczw tddZHE D jsISE" o y®h ¢d 1 jlste' L
(ud so¢) odt' LOdkd MBSk OcOLkz LOshdt
ftesmis' t6 L Odzd 9 Q4EH Os ACESMREdzd M17 Oc Ot
fsojterndzt LOM" 980dzd HEtsBBOtSE Ckdz Sktetse
) jlste' “dzCkzBkoOdzd §ted (B'0H A ‘ydz 327 IAJCdt
24 GGH.zdy jisipds df Gristse jdatsdzd n B S teststee Odz' L d
o o' Hibol BHfegdzs Bz MitejHBoadh ' flsw s
ftowddddz Sklstsda Hs My Sd MjttjHseadh O L
ftcd 37 AC ° odd tet 90dzd L tsded L Olsted i3S d
hisO®R o [si1 odSttedfstsokzeo Odd’ v&dR dids sisd
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f“H Yyofm tsmiskz hMisOdg 9 [ s, o MmMjtHB
fztcf Ztoded 2 .

ltesHEC Y ¥ Odesd 3" CtesBdzgdrr d3j SOBtSAZ' Is
MitcjHtsadh odL d&2Oyodzd L odStstedMmls ©dedzy d
C iz dzts30 ) Kddz' degnted L dzj ey Oo " 8 yts®™ MlsO
f s j tcn dab ® Hfteo Hdzgtets MjtejHBOdh O
oL f dzOo dzj detse s o-DE Pl Badz®dets e HzOf)j 8] H SO
et Sz so Odetse s ChRtBIsBBEKYE . IS Misfhdzw - L Of
OcO0OtcdL B Odetsets MjtejHsadh O yddz' dgnted o d
HsBtsoadnmn GCkzdz skte [ skWettdy "2 zeBadded
sj B j eOIls k37 AQ)3.0 ACesL stcO® L s5dz0 dzOo § ts dzts
tcjL kzdz IsOIs5d3.

ltcd HBMdz HY J dzdg OQdzls Oc tsdz’ Misd ydats' (
f OlstsGe § dzdzd = d3° € to = tdzais Asdiz tadd3’ ood CSictplukingpiciodss [z o
aureusu s [ -904 (ATCC 25923)S. epidermidi®vy s [ -919 ATCC,Bacillus
cereusv s [ -908 (ATCC 11778)Pseudomonas aeruginosas [ -900 (ATCC
9027),Proteus vulgarivy s [ -905 (ATCC 6896)Escherichia coliv s [ -906
(ATCC 25922),Klebsiella pneumoniae s [ -920 (ATCC 10031)Salmonella
entericav s [ -921 (NCTC 6017)Shigella sonne]l wu387, S. flexnery wua s
233169 Listeria monocytogeneBICTC 5105 Candida albicansv s [ -2681
(dbuvuw 10280 sdz Misd ydziz OCIsdoe dz' Mis! [ s
BOCIsjte' 2 odL dzOyOdzd -SLkz d» @Rsumebripts fludzelzdeds I
| MI573P.syringaay s [ -1B27 (ATCC 19310)Pectobacterium carotovorum
s/ -1B95 (ATCC 15713), Clavibacter michiganensis
subspmichiganensi$ M1 ,, 1Agrobacterium tumefaciensv s [ -1000,
Xantomonas campestiis. campestri® s [ -1B0 40 veSicatoriav s [ -1B60.
vlf odttshkzoOdzd dO MmMjttjHBedh' f 1i¢dzO to c
COtelstsf dkw detsd3ge MJ tej HisOo M fted 28 Aw,
Ckdz skzted .



y n

1 dBjlstss odL dzOyj dedzy M jSlstelz OdzlsOGts

vl [ sO Al h lsa@akdcillusts ledcommstoc Pediococcus'
Enterococcud dtetsh 2o Odzd dz0 Mmj toj H 5 oldidtococchBRABO  C
mMjtejusoadh'® [17 ' Ckdz IsdeakzeoOdzd ftcd 30

4 ¢ tod dz' dze BOCIsj ' syddetsc J dzdzd n hlsOd3
odSstedmMlsOdzdz” d3 BB sSsHEZ ¢ dkzzdste, SCbkzd skt
A o MjtojHtsadh On dOMmlskzy dzesets MC ZOHEZ (W
Hic' yHY o d?2 J EMstcOC Is, 0, 2,5%2 ,C0z00% tc HOL:
MitcjHtsodiny, O ¢ j 1§ Istsdg, 0, 05% HtG' qHY
CeCkteHLWdzd?2 JSEMstcOCIls, 21,10 ®% %34 dz fis &;dz
Hic' yHYBoad2 JSMsteOC Is, 0, 25% CEk¢CR2OBGM L W
Bj dzv MO (pH 7, OtNde., 2) ; MRS BRzd 2

2.4.2. 1sHESY' v jCLcftsd MOROEBdH" o
1 HOIdz Mis! HB MddasjLEz jJCLBYBd MOR Ote
OcOtedL o Odzgdr MjtejHtsodh O MRS, hts & f
WiekChtsLE E CtdyjdstOy' ~ 5% yvOhcd L
30A u (ol cttgy 24 o' L@ OdzHdRts dz'o fiylaid3’
JCLBYftsdz MOROdHE L O klsotste] dal2f.ds Mdzd L ts¢

2. 4.2.1. HaPpdzded Misl s O B ' i dz' 9 Ctskzlso 51
BOCIsj ' 2

[y dz2Ck ofdzdok (14w d2O "' Mls IO B' ts
BOGCISjte' 2 (teso SH d dzeizizdztsoydddisate dff frpio@iezdgwisd3 9. ¢
H] CMistesL dzgisets Bkzdzr 2 sdzk HBH O Odzd [} &
dzlz dz$ d ‘ Cdes G 2 dzt 9 Odzd H 18 Bst®@alfk® Is % Od&sIs g
BOCIsjte' 2. [bkdSd L ' dsfbkzd seOddd Mt
f sL dlsdoe dzd 2 ¢ sdzls te s dz! O dij Vv Uzts Cdizj o' Gdsed@
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I d&s 1o 9 Oced ©flsdydzz cbkfmisddez §ted HBo Y
3, 6, 24 ' 48 (¢EBH "dSkeBOyYy' ' ftd 28A
C dz' Isd dzO a3, hs dzj ftedSte' dddmw, o dF
Hofylde @reztss o tsHEB® SO odMmkhkzeoOdd. o¢HG
W OtcB zo Odzd 0,2% tLyddestsdy ¢ jdzy' Odetso s
5j B j Okt fteslswetsd 30 Ro. I Otso daC
HdMisddz 5o Odzts o tsHEBE, odMmkhkzeoOdd KO HI
s L yddaj dedzv W OteB dzd € Oc¢ Iz fif [ cfizizlte W pAe © datlf dzlzx| idzlz
Hise )y d dzg' ~ o ddz 595 dzd3. dbdelsdB " sif dz' 9 C 1
WSt Bz dzts s

WdzG ' Bzo Odzdz" B ' Y dz' @ntsl ZB/AGig]) dddzy 1 q O

Hi o BT 5 yUdzO cbkfisddz@si B l5d qdz® , ¢ afmlsd
[452.

2.4.2.2. lwslkde tkMdd OCkdsod Mls'
[ udh j dzdawls sols stedatifas©” € (1 v f ) ftetsoatsH dd

Nicotiana tabacumL . Metels iz | mmunny 580 2080 -
ltetslsdoe ' tolkz mdzlz OC kdoaz mdztsh j ddda l v/l H S
9 d¢ tsted Mmis ©dzdz"Degura tesdsdnardudz, v ¢ ° tdaW T C e Odzd
fted f OOz luvf E Ctdyj dlsetOy® ™ 10 &B¢G
(1l E GCtdzyy dzlsteOy' wn 10, 50 108 o
Ctsdzyj delstcOy' ©~ 100 3¢ ¢/ d3dz.

glskzf ' dz " dzG ' B Iz 9 Odzdzw o' tokMmk JCL B

s te Bl dzts s
wdze ' Bzo Odzday /%) E L 0O %,
Hic-Mjtejrdw €' dzr €' fMils! o@ajf§jwttsjir dzv a¢ "G
dzi StesL "9 ftod BBtesSBY' [} 4.



Y H

AdlstslstsC md yde dinlsdzOyQdad L o d Clssitdifidids -0 dzdz
3-(4-5 Hddgj Is J-ZIsdR)FOd s fdzdz" dzls j Istc OL) vdE E dg f opfiie@
tc Odz' 46j 417 . [ sdzsh OBHKRUAZ IsPde dzlz dz€ s d -
‘' X zBEZoOdzd WstEDy' WS CFT[UA,] 750 kO 1500
HSHO Odzd HO®2 0 jdBI desBgl yddzze [ ovu. Yy jtejlL
HSHO9 Odzd 100 &BSdz 96% jlsOdtsdzkz IO odds
[ Isdydzlz GkMmlsd dzz Ctsy dzts’ dzlz dz& d fstc’ o
tesLyddzdzed SO IsO odtcOrtsolzoOdzd o' HMBIHSC |
H' "¢ (1l LO Wtsttdklkzdatse :

% ftedcdz yg dedzgv y dis(Is¢ /LiH Ods dastnds)'

Hy -fpj o Hdz' L dzOyJ dedev st Isd ydats - M jetizjimHsdE’
L dzOyJ dzdzv s lsdydzets’ G kzmlisd dzq LteOL G o
Ctsdzyj dzZlstc@Oy" ¥ [luw, WwCO ftedaeds Ykz's) x sk
fstc' odgvdzdz’ L Ctodestetsdzj @3 S dz' sddz dzgj tsBtet

l L dzOyj dedzv Odzld o ‘htstufipdzte ™ toHz'iflz f tots M ls
1 bdfE)futdsgqtsu@dtd’ L dzd = Mmr jodg Sodigjdfnilsd@ddrdzw
Cdz' sdd2 IBHKO MilsOdzH Otcls . dzd d&Bj ssHd S Odzd [

[ sidz' HY j dedgv o ‘ficsdr' swffHidds " dav'n'sd3 L o3
11 1 (d3dztsy d dzdz'd&iyls 'C o Ouzidziz 32 B friu) C sbkzlso Ste®
sHddzd y! 21 € (7 Gsaffeldro dzd &3 tsB O ' RIBSAdZ 1 v 9o
BECc/ Bz IsO ' dzCiz Bfz@tGdrdc Hfde 3 367 H . -F Iisdis h W
zkz dz€ so0 d A f ‘dafa¥izh § s D@ dzd o' Hf so " Hdzd di3d tc
(1 e/ o' t(lz2fifndzy OHMtsteB y' ° o' kMl fted 37
BOIsjtc' Odz o dH Odzv dzd , f tetsd3d o QPABAS  dft5pdiais=7Q t
o dzts i RADP BCdz "  HstddBEzE ysets MmMjtejHBO
odlstcdszo Odzd f toed B3I BElswESHB ' 8 HB ftswed
Yydlstsf Osdydes™ H' o ' dolz@fz] SO o dL d&zOyOdzd

[ dzv Htsfdz' Hy jdedew of dzdeolz (1l O JIOf
11 821" dzS Bz o Cwlzdf ftlsfw Atsd3 1 G tsH. IsO1 jldg?
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(fJw 3,2 1o/ Cd) L t'odddds sSBO  HBNBA H o
BC ¢/ d3dz) . bHMsteB Y ¥ o% tolf gz s W dotsupfipd'y dzipts
o' txkzdp Mded?2 BOILjt' Odz oadHOdZW dzd IsO o dats
fMd tod H 5E EMAkIS t6 ts dz! odSstcdmistso zo Odzd dzj
] Z2Odzh jIs L Cdz' Isd dzOd3d 2 thtg ke iz 5 B i 3 BB %
fswead odtOyjdats™ yYydltsf OlsdydatflstOR]. [ o tok

[ dzvsfipdz' HYy Jdedgw o dzdeoz [ 1w dzO JjIlsOf t
Cdz' Isd e2l'ldeSslz B Iz 9 Gudzdf tdftddsfv Ay ‘1€ sz [ w 3,
1uv ]/ € d sO ftoso tsH ddzd S@H fif totisdsY ‘G dzo '3t [zd
"dzC 2B Oy Y SH 15 @Etez@EzddzC £ H o t5C tc Ols dzd - 1 300s dzy |
BEC G/ dgdz) SO ° dzf [z Bz o ffOtdas(ls W€ aixs dg dIdz of toH. 317 My
o' Hdi3d o OdzdPBS PPW=B.B)fstdfslsW ctsd3 1 r~ro. HAW dz] =
dej fJwsddS, O ¢ tcBRR(pHEXEA)lS @ESKjaqgOdigS2) .
¢ s dzls to ts dz odSstedMmistso zo Odzd  dzj Wt C s
Cdz' sddzOdsd o dlsted dfztodOUR A BtsIEWEtHd " B HIBG
o dtjodgts’ yYdlstsf Olsduydes’ H' dloteghHhEz SO od

[ dzv Htshda frdadjodate® 1fd L dz MIsOH' ° o] f tofs|
Cdz' sd 21t syOlSk dvbzHBalO@Ef [ w 3, 2 1 v [/
OHMBteB Y ' 8 o clAfdasIsftedcdz3 2 6 SH. l "tk
ydo ddz dzj MdtejHtsadh j "L 9 ' HIi BdzO dpltizfsls
Cdz' sddzOdzd o dlsteddifztodOUR A BtsEWEtHA ' B HBG
o Oy jdes’ ydlsstf Olsdydes’™ HfIstckze [®ORMEZ IO

2.4.3. 0degsdsCMdHOdEsdzO OCIsdoedz Mls: [ s

2.4.3.1. wl' 2 Cpeprsifdgy HE

[dzv  odL dzgOyj dzdzy fls' 2CsMmls' hlsO® o |
Ckdz btk ' wdzd dzO o jteRdes MmjtejHEe g
Motyedcslsso Odzgd R tetsL yddz o §jtesSCMdHE ot
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0,06, 0,03%. vyOhCqd 204 kesrod@Ezd] tdde s3I ¢
esflsk Mo HUd®O® s Mmis' 2¢° Mk HE §j o dat

2.4.3.2. 1dLdOyd dzdzg? L OGOdz! des’™ Ouazlsd

ZsOdd [sJ4 odtshizoOdzd o BERZdz 285d2 MR
sdz' sdded tSMOHYEZOo Odzd vy jdelstedW kzclkzo Odadz” d3 |
sMOH Cd sddz Ho' W fsddo Odzd flsj ted dz' dzc
w/v) LO Idmn YJj bkdotss 'j ddswlOms Gdad [ fidsiC
1 0c0dz dzk OdelsdsSMdHOdzlsdzge OCIsdo dz fls!
COHJC Odz' dgséts SO 5dzg® ABTS+ ' (st o dg
Aldrich) [139 . sOIs' sdz ©OHJC OO ABTS+ (]
tetsL yd dzj dzdzw (2,A2-B T $eizgiy] Is d dzB j dzL -Gyl @ YesdalztEA
¢ fdptizls etsL g a0 236 BH Oy,j sOlsdzsds B EW jt
Csdzyj destcOy' ° ABTS 10 o&f kO ' dbkeoy'
¢ B3dzOs dzts sj &f jtcOlskted HE fswad ¢ Ot
1B hbkoOddz" 150 &Sz 0,4 [ OyjlkOlsdscts ¢
BlesL yddz ABTS+ O 10 &S dz Mk jde '«
f OH' dzdzy ff 5¢ ZEROGEZOLE OBBE®+ ftod 414
BOCIjte' Odzr dgde Sz sddz o ' Hflsjy ko Odd L
Mul ti skan MS. {(tLyddzed ItetsdasSHIEZI oH 5 " D
o dCstcdmlscsokoOdd W¢ MlsOdH OB d Hdv € Od

2.4.3.3. ot ids Ot dzr 1 v

pdZsdsCMdHOdzZlsdzz OCIsdoedz Mis! 1w E o
sy dz¥ 9 0dzd £ t6j OCyY' ' AJj REEO y & @i EHgEO
(1 k£ Ctdyj delstcOy®° 0, 1, 0, 5, 1,0 10O
B MsddzO 1 Bz L yddlz H' OO dzls o6 H Ldzm
1,5 BE3IHO%) O fjtejd3 hzoOdzd. 1" v ' d
ftoeslswetsds 20 ~o, odd tt o Odzd B Ilsdydzz ¢
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fsLdlsdodzd? Stdzstesd odStstdfists zo Odzd
L' WL EZoOdedzg" ¢ HiesCMddzt degd = tOHJS Odz' 9 t
19" WL ks yo OCIsdhA-AskT 1060, = [ (A
Hjsimstflsdudz® ckflsd Qi {E@ER-BAEL § jid, [
sflsdydzO ckzmlsddzO ttsL yddzdzed ¢ ©O.

244, [ sfmdz' Hy jdedgy BJjL Y jydesmls® hIsOd3 o

244. 1. dls' 2¢ " Mmils' IsiOts ¢cQ asdfiz ‘Iste ladidd’ €O ¢ Is d

gls' 2¢C" Mmls! Jdzs jtesCtsC ' @ HS OdzlsdB ' SIS
HdMEGY L 2dcety Higpsslslkz., Ckd sktd Ctslskz
mzmy § daL * &, L OfMm" & Odzd GOLtSdzetsdyz dzO 5o
[ 6 dzdzjwts Qzls s dzO@ sO tetsL d3' NP Odzd dzO 1 50 Qel diz’
‘dC Blzo Odzd  totsls W cztdsd® dgd4 oG SHHdzHAffafdozd3 7THAS .y,
Mls" 2¢dRn OBts M 2¢da L O 20910 O dzts £ &j dgdsdzd
OdzsdB ' slsdC OB § jtoj o' towednd dalg@ ddPj te | oL s
tcj W Jj toj dzls dzdE~coliv s O d¥B6® (ATCC 25922)S. aureud s [ -9B4
(ATCC 2 5B9faeBa)ig Isfp 05000 ®R2(2pTCC

ld Bsdz' sdydzz OCIsdoedz Misy odL dzOyoOdzd N
ZO CttsodWdtsdzk OOt stz W L 5% jto
CGjBsdz Lk odL d2ZOyodzd ¢ mdzw ' &S E2BOY" ~

244. 2. 1 twetsHEkzSCyYy' ' W B' s jdzdzdr O3 dz' o

[ 4 § OteB t5€ fd dzO L adzfzo \WEd]] odd® MdssH dW * € 59 O
1% Isdte®l] ddudsQ@dzjdz hjtej Hsodh ] Ckdz sdoke
72 GEBBH. [BdZ' € tjLiEzd IsOIs' 9 ftetseo tsH d dzd
yBolstsets dzO0 W SR djlsleftpodg® toj OC y' v, h s Mo
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B' 5¢j dedzsets Ok dgz IsdwOd dzz. & € tsdzk
mMitejinsadhj.

2.5. wddzsjL dzOdesyOMmlstse Mt BdzO L od

1 OdzsyOMmMls€d Mtc" BdZO MddzlsjL zeaOdzd L o d
AgNO;" MmbeMmf jdzr " 2 Cdz' Isddz BOCIsjte' 2, COf il
9 ' Hdzso dzd C O ' kOB Jez" dzp Azt ©.C Of Mizdz o d ¢
Ckdz sktck dzOSIstsB Oy dz, o dtetsh j dzz dzO Mg t
Yyd dzlstcdW zclzo Odzdzgw a3, tMOH Htetsdideo Odzd H J M
mMemtf jdoo "8 Cdz' Isddz @ PBS BEW, G [ tstfd dH
noddz 620 dza3. rs fmkemtd j dar ' HtsH Q8 Od
fJtoj &3 hkzo Odla] 2dz@3' ds@atag'' Is f otslswetsdz 4 G SH
o' H e jt@ds Cdz' sddz [

[ Ctssted Odz L &3 odttsh zo Odzd dzO@ to' H
ftoslswWetsds 24 ctsHJ da 1 sR3OME Blstcd BBz o Od
Ckdzt skted ftcd 5000 B/ n9o Hslswetsdy 15 -
9 SHISH L fsHOM hdd3 yYd destedW 2@ zo O)dasidy izl
BOCIjte' Odzt dzk Mk jdeL ' ¥ © HJMIsd dz' 5’0 Odz
suf/ d3dz. 1 HOIdz Mis! Hts o' Hdgtso dzj dzdzv? ' s
9 &3z BOCIsjte' Odz' dets’™ MmbkMmy J dgL ' Slstdd dffalz YU
yddetsds ¢ dzgyj otz AgsME)j. dzlssta®Yysddzd L tetsL yddz
odlsted Bzo Odzd o IsjtodismisOls fted 37 Uu 1t

1 OdesyoOMmisSd Mte' BdzO MmddzlsjL zeo Odzd 1 :
AgNO3;( € sdzyj dzlstcOy* ° 0, 1, 0,5, WY 5HOs A
L. mesenteroides 8 s ( 0, 1, oO,5 ° 1 d&c/ di3dz) w C
odoyjdedzw ot dzdolz NaOH odSCttedmisse zo Odzd
Bf . lfgdzde IsjdBf jOlskted HBMdz HYy ko Odzd L
A ' 90 Aw. ltwtsyjm wt Hlgss Oy dagaks ¢ s diy e
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L3 des Ctsdz stelz B ' 5 BOMdls Juudlz’ tc tiyf & ds' teed
odd3 tct 9 Odzd dzO MY j CstosWiSIsisX3j Isdc” 9 ¢cDe A ¢
~oddzr o©'H 220 Ht 700 dzds.

[ dzd ¢ steis dRdetis M C s ° ydz Hisfdz' HY J dzdzv o
R CtesMCsyf® JEOL JEM 1400 (cytds w), 4§t

[ dzd e sH d MY j tc (EDX)dkd 25 3@dg@ dz' Sz’ Isd dz [ s
tcOMistetso sdzlz  § dzj § Is to ts dBdRt6d@z Lo§' S(tevts mdey *J BEICE

dbdzsdB OCIsjtc’ Odzyg ¥z MstzOMEdJa sz HY o Od
B ssHEZ ¢ dizzdsC e .
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lted ttsMmis™ [ si1 LOSCdMdzs s Odzd M tej HiSO
Cdz stelz L W' Bdzj ssotsets dzO N tfazisixf As.z to) =izh
Bzdzs odd3 toWwilsd yYJjtedlL 6 GtH Ckzdz Isdeolkzo
o' LEzOd ds (wdm. 4. 3).

A B PicT TecT-KyIbTyp Ha PicT TecT-KynsTyp Ha
KOHTPOJIb Pict mrtamis MKE Ha MIIA 3 6poMKpe301oM MIIA 3 6pomkpesonom
HeiHoKyThoBanmit MRS arap MRS arapi mpotsrom 24 IypITypHIM Yepe3 6 Tox TypITypHHM Yepes 24
TOZ KyTBTHBYBAHHS KYTTHTHBYBAHHS TOJ Ky/IBTHBYBAHHS

E. faecalis 770

PicT TecT-Ky/IbTyp Ha
MIIA gepe3 6 rox
KyJIBTHBYBaHHS

Pict Pediococcus sp. 14tc
Ha MRS arapi mpoTsarom
24 rox KyIbTHBYBaHHS
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BjlstsHE §jtef jdeHdCbie Qe B s te R tz®. Mo tej H
it MsC Bghmiskte dO MjttjHsedh' [1¢ L Bt

z ' Mmls: h Is © &&. faecalisg70, E.(faecalis1162, Pediococcussp.

14TC, L. mesenteroide$5K, L. mesenteroide$ W Lactbbacilluss p . 211)
' H' BtcOdz HdzZv ftsHOdz "tsegts Htsfpdz' H Y j dadaV
OCIsdodesmls® ° ' 9jdzd Isdlsteseo Odzts’™ € dmdzsl

Il 2dzs oadwoeodzj dets, hts HOdE NIsOd3d dBOdzd
YdJ 8L cBsH  d&z¢kzBOY' S (twdm. 4. 4) .
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E. faecalis 770 (T° 94,414,0)
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L. mesenteroides 15K (T° 92,243,8
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yac KyJIbTHBYBaHHs 3 P, vulga
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Yac KyJILTUBYBaHHA 3 K. pneumoniae
Yac KyJIbTHBYBaHHS 3 B. cereus

4ac Ky/JIbTHBYBaHHS 3 B. cereus
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OCIsde (zeffly.1.280 &)s.Od3" 9, WwWC' dzj -Ctztdd, dstzizy Iz -
f o HMOA deddeHdlantarum | Q2o Yy yd?2 My JjSCIlste Odzls

BZ3Odzd h Is Qotofarum 7 9 3 U ' 1044s, hs B Izdd
CdmMdzcBsdzsydtses * Co0Oh jdts™ COfkMmisd o' +
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L. plantarum 934k, 198a6
L. plantarum 1128k
L. plantarum 1001k

L. plantarum 7931
L. plantarum 1056k, 6851
L. plantarum 1017k, 350at

L. plantarum 977k, 1189k, 7917, 238a6 | |L- Plantarum — 101 wram,
Lactobacillus spp. — 51 wram,

L. mesenteroides - 39 wramis,
Pediococcus spp. — 5 wramis

L. plantarum 922k, 1081k, 1115k, 9¢
L. plantarum 50 cm

L. plantarum 171cm, 184cm, 10770, 5517, 349ar, 212/1a6
L. plantarum 66 cm

L. plantarum 1010 K
L. plantarum 612 1

L. plantarum 345a T
L. plantarum 1044 k
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B gaTHBHMI 03K THHHMIT
cynepraraTt (pH 3,91+0,04)

O neiiTpanizoBaHuil O€3KITITHHHUI
cynepnarasrt (pH 6.5)

O 00poOKa a-XiMOTPHUIICHHOM
B 00poOKa TPUIICHHOM

06pobxa mporeinazorw K

M gaTHBHMIT O€3KITITHHHMIT
cynepsaraHT (pH 3,90+0,04)

O mefiTpamizoBaHuii Oe3KTITHHHUN
cynepsarast (pH 6.5)

0 00poOKa a-XIMOTPHIICHHOM

R B 06pobKa TPUIICHHOM
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£ 06pobka npoteinazoro K

B gaTuBHUI O€3KIII THHHHIT
cynepHarasT (pH 3,84+0,05)

O HeliTpani3oBaHHI O€3KIITHHHHUIT
cynepHarasT (pH 6.5)
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E dwans 1 0.11£0.03* 9.30=0.18" 8.67=0.16 8.07=0.07 9.05=0.05"

_E E. faecalis 1169 ©40=0.00° ©43=0.04° 9.13=0.08° 7932023  0.1620.08°
Enterococcus sp. 423 8.82+0.10"  8.94=0.00™ 8.40=023 8.00=0.00 0.25=0.04°

E. faecalis 932 9.23x0.09" 931x0.10" 8.78=0.05 8.22=0.07 9.80=0.10

Enterococcus sp. 226 9.03x0.03" 920=0.13% 8.63=0.17 8.00=0.00  9.36=0.0¢"

f E fascaiis 1145 8.01x0.05  9.053=0.03’ 8.42=0.17 8.02=0.02 9.14=0.07
E. faecaiis 27 9.16£0.05"  9.33=0.11" 8.76=0.08 8.38=0.03 9.25=0.21"

E. fascium 8 834=0.01"  8.84=0.08 8.4320.18" 8.14=0.05"  0.180.04

_{— E. durans 248 8.68+0.01*  9.050.05' 8.28+0.11"™  838=0.08"  9.22+0.14'
E. faecalis 888 8.200.04 9.35=0.01 8.78+0.16 7.80=0.05  9.02=0.02"

E. faecaiis 1153 8.75£0.08" 847=0.17" 8.780.05° 8.00=0.00 0.38=0.00

E. faecalis 1049 8.74£0.16° 8.63=0.03° 8.85+0.02°¢ 8.19=0.11 9.56+0.05

E. faecalis 1034 ©.03=0.03" 8.89+0.02“ 9.070.07* 8.690=0.08' 9.48x0.01

E. faecalis 899 8.8520.09%  8.64=0.15* ©.06=0.01" 8412023 9.55=0.14

E. duwrans 300a 8.55+0.06' 8.4320.09'  8.35+0.05¢ 7.87=0.09 9.23x0.10

E. faecalis 966 8.84=0.09"  8.84x=0.14" 8.97=0.02" 8.30=0.03 9.20=0.06

— Enterococcus sp. 201a  8.72=0.14" 8.60+0.11™  8.67=0.06™ 8.37x0.07" 9.21%0.16

E. faecalis 266 8.75=0.08° 8.56=0.11° 8.56=0.30° 8.20=0.10 9.72+0.15

E durans 133 8.84£0.06' 8.40£0.01"°  8.6520.05*"  8.16£0.11"  9.1520.14*

E E. faecaiis 220 0.17=0.12*  8.76=0.03" 9.150.08*  8.66=0.19"  ©.36=0.30"

E fascalis 584 0.04=0.04" 8.750.19%  8.76=0.05" 8.19=0.18 9.40=0.10

E. faecaiis 1000 8.93x0.01" 9.07x0.07' 0.16=0.19" 7.17=0.05 9.71x0.0¢

E. faecalis 480 8.75=0.04% 8.56x0.21%  8.90=008" 8.03=0.02 9.13=0.03"

E. faccalis 868 022=0.14°  8.84x0.04 0.38=0.08° 7.99=0.04 9.7¢=0.07

E. faecalis 1003 8.79=0.00 .7320.08' 9.10=0.10" 7.79=0.08 9.5¢x0.0¢

E. faecalis 2962 8.42+0.12° 8.64=0.14%  8.87x0.06* 8.01=0.01 9.17=0.09"

E. faecalis 941 848=0.12"  8.12%0.12' 8.64=003' 836=0.18"  0.16+0.08

E. fascaiis 839 8.77£0.12° 8.67=0.12%  9.04=0.04"  8.80=0.06" 9212013

E. faecalis 58 8.18=0.14°  8.16=0.08" 8.57=0.19 8.01=0.01"  9.050.05

B E. hirae 606 8.35+0.07  8.07x0.07' 8.32=0.02° 8.03x0.01'  9.10+0.10

E. faecaiis 391 8.76x0.15" 8.353=026"  8.70«0.05°  8.70=0.14"  9.63x0.07

E. faecalis 283 835£029" 8.5220.17¢ 8.47£0.24° 8.44£0.16" 9.30=0.03

— E. faecaiis 479 8.38=0.07"  8.92=0.03% 9.07£0.07% 8.450.00"7  ©.21=0.139
E E. faecaiis 462 8.14=0.03"  8.40=022" ©.16=0.08" 833%021" ©21=0.10"

E. faecalis 476 837022 838«0.1° 9.64=0.09 837=0.04"  9.2420.17

= E. faecalis 1074 8.84=0.13" 8.590.05" 9.18=0.03 8.21=0.13  8.86=0.07"
— E. faecalis 1171 9.16£0.03*  8.76=0.06' 9.14+0.11* 8.24=0.05 8.98+0.03 v
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