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Abstract

Abstract of Nino Dzirkvelishvili PhD work: ,,Dambalkhacho-Produced in the
mountainous regions of Georgia and a development of its manufacturing
technology”

Georgian traditional lactic acid product Dambalkhatcho is distinguished by
special aroma and taste properties. Because it is produced only on small farms by
traditional methods, the quality is lower to lactic acid products which are made
under production conditions. Providing the population with safe and quality food
products is important for the protection of life and health of the population, as
well as for the effective functioning of the inner domestic consumer market.

Challenges in this area cannot be met by traditional technologies alone. The
trend of modern development indicates the need for innovation, which ensures
the receipt of quality products and at the same time the progress of the field.

The production of Dambalkhatcho, the national lactic acid product of the
Georgian people has been produced in family conditions since immemorial time. A
special element of Pshauri life and culture is this product, which is becoming more
and more popular and consequently, the demand is growing.

Dambalkhatcho is a by-product of milk processing, which is a new,
independent product. The technological process that remains to be discussed to
this day has not been fully explored. No mechanical means and modern
technologies are used to make it. The composition of mold has been partially
studied and it has been established that due to its high content of lycitin, cephalin
and lycidae it prevents the accumulation of cholesterol, fights tuberculosis sticks
and inhibits their animal activity.

The production of lactic acid products are based on standardized
technological processes, which provides to obtain high quality products and the
development of this field. The quality of the product which is obtained depends
significantly on the characteristics of used bacterial cultureand the microflora
which is developed in the product. Therefore, the great importance is attached to
the purposeful selection of the impresses of microorganisms in the bacteriological
bacterial culture and knowledge of its exact microbiological structure, which
implies as the identification bacterial components as determining their ratio, as
well as clarifying the function of each of them in the fermentation process and in
shaping the properties of the final product.

It should be noted that when selecting a specific combination of
microorganisms in the bacterial culture as well as identifying fungi in the product
and in the case of their targeted using, it is possible to avoid contamination of the
product with unwanted microflora and related adverse effects such as (allergic
reactions, toxic infections, etc.) Also, monitor the levels of development of
secondary metabolites of mold fungus. Therefore, special importance is attached to
the selection of combinations of microorganisms that produce a product with high
nutritional value.



The aim of the study was to identify the components of the microflora and
to study their influence on the qualitative indicators of Dambalkhatcho. Develop
and implement innovative technological methods to optimize resources, promote a
variety of dairy products and use them more efficiently.

The aim of the study was to identify the components of the microflora and
to study their influence on the qualitative indicators of Dambalkhacho and to
promote a variety of dairy products and their more efficient use by developing and
introducing new technological methods.

Based on the existing goal, the following tasks were set:

* Prepare a bacterial culture with different ratios of different lactic acid bacteria;

* Making samples of Dambalkhatcho using different bacterial culture and mold
fungus;

* Determination of organoleptic characteristics in the obtained samples;

- Identification of the best samples as a result of analysis of organoleptic
characteristics;

- Control of the characteristics in the selected samples that determine the quality
indicators of the product.

At the initial stage of the study, the organoleptic characteristics (color,
odor, taste, consistency) of the samples we made were evaluated, resulting in was
identified the one of the best sample. Another sample of slightly different
composition was prepared for comparison and were evaluated the qualitative
indicators of these two samples. As a result, a sufficient number of conditioning
basic compounds of taste and aromawere observed in the samples.

In conclusion, it can be said that the samples studied in Dambalkhacho
contained different numbers of microorganisms. The dominant constituents of the
sample microbiota were lactic acid bacteria and mold fungi.

Due to different maturation durations and environmental conditions, was
changing its chemical and microbiological data.

When identifying the fatty acids in the final product, the major acids found
were capron, caprile, caprine, laurine, myristin, palmatine and stearic. The
addition of a starter culture ensured the absence of microorganisms negatively
affecting the degree of food safety.

A technological scheme for the production and ripening of Dambalkhatcho
has been developed, in which we have kept the unchanged traditional sequence of
the process, although we have introduced mold fungus culture based on the results
of our research into liquid form. This method has given us the opportunity to
manage the risks while preparing the product and select the optimal option where
the desired result will be predetermined. The use of the created culture will help
to maintain the standard taste and aroma and in general, to develop
Dambalkhtacho production in the country.

We offer an improved technological cycle, which has a number of advantages

over traditional methods of production, as it allows us to introduce new



approaches in this field and the perspectives for its using. The use of the presented

modern technology is suitable for mass production.
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dqLobgd 98096M39335L0530 939360l 3. YIMGOTz0l. dol dmbs39dgdbHy
©4MHbmdom  dsfizbol  JozMmMmBMEMs Tgoo3s  ©®3d9Tse35  d59BHM0gd0L
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Aerococcaceae (9 93500), Leuconostocaceae (5 3500)  Enterococcaceae (7

33560), Lactobacillaceae (4 33560), o Streptococcaceae (4 33560) [20].
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g B™M05JBH9M09gdol xamz0 [21].
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53930060900 WOJEGHMOSEOWJO0 O odBH™M3Mm3gdo, mwIzs  MmM03Y
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9odo [23].
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1.2.3. gg®3gb&HoMmgdmmo Gdol 3MmdEgdol dmdfoggdsdo dmbsfogmg
do3ges®Meo mgmgdo

439wo0, OHMYMO3 LodsOmggwmdo, sbg3g dmger AbMmgBwomdo OO
3M3sMmMO0m  BoMRGdWMBL, ghM-9MHmo SBYmMo  J399sbos  Lag®msbygoo.

3bmdoos, Mmmd ghoghmo  3bodzbgermgzsbo s B®IBAGdoLsmMz0L
159435690 Y390 3M0L - OMIBMOO0, OMIgEoL olEGMM0s 39-11 bs939960@6
0flggds. dfygdlgdo 3b3MOL RoGLl o6 s1TY3bI6 [gowl Gosms MIgl WRGM
d9dHo @bodo 3Jmbms.990mddo sligmo MAoLOYSD  FMEZoELIRGHMMOSBO

A99bmmaools  499mygbgdoom  58bswgdbab 939wl o Bb3wgBHom
993dmbom  doggwe®mo  bmzm  Penicillium  roqueforti. 58 Legmb

30000 dmdo  Lm3mbsg hHmgdgb.  sdol 9909y GH™39096 3-5 39
139300 godmdzsddo,  MMIGEoE  dEYdsMIMBL  LogMobygomol
LodbOgmom 8By LmBgwdo MOMIBMO-LoIO-LB™bIo. Lmzm yzgwls
5993l 3botg 49dmU, goblogm®gdvIer sOMISEHL s bl [10, 30] gL y3gero

0m3Wgds  Y39wsbg MBO™  Lobosdmgbm  ygzgwoe  3oLEIO  yz9wgddo.
d0bgs3500 0d0ls, MHMA ALAS3L0 Y39egd0 bb3ogb 3BsEYdY, §3BMm3sg3d0MOl

396mb0o 333560b5HM3BL, HMP Fbmerm 00 Y39 gdL, MHMAGOO3 339EJOVICN0S
H330OG-bMO-bBmbol  3bgdMog  dm309990do, dgodergds  3Jmbogl
Lobgaro GMIBMEOO0, oD i OOl 505MYIMWO JgMaMOT30Eo 50b0d3bs,
56 9943l Ho6mIMdoL oo s0bodgzbs.

Penicillium roqueforti 30932903699s:

bosdggym: Fungi
39bymazogds: Ascomycota
3wobo: Eurotiomycetes
cmxobo: Eurotiales

60o: Trichocomaceae
835600: Penicillium

Lobgmdo: P. roqueforti
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43900 35696 s®Ol MgmM0, 360560, 333693500 s MmEbsg bmEom,
390mMBgmmo  3obggMo  bemzmb  bsBgdoom. ol od3l  sTsbILOIMYdGO
5MMT5G0 5 2oblo3MMMGOIo 9MHdMT935L ggdm; bmzm MHOHMBb3gwymal
303539 390mb. 3oL 565 593L J9gMdo, Mm©bsg FoM0E0sbo. BM3IBMMOL g3zgeob
G0309)M0 530 0fjcbols 2.5-sb 3 33-009, brwm Lolidg ssbermgdom 10 LO-
05.  00MMYNWO  30emyMsdo  dbs  yzgwol  Homdmgdolmzols  LoFoMms
o3bemgdom 4,5 woB®o (1,2 590 EMmsMo) Gdg. LExMIBRIMTo OMIBMEOL
bdoMo MHm©gd9gb "gz9wol dgz3gb" 96 "dgx3gms 439", Mds 98 Lobgugdls
Lbgs y39eobmgzobsg 09gb909b.

6. 1 OM3IBMOOL yg39w0, Penicillium roqueforti- ol L3MMIBH0MTo
30mbogdo 39@®mol 3obxsbby

Penicillium  roqueforti-ob  3mOBMMoMOH0  ©s  29693H039M0
36935¢0x39MOM36900L  Tgbobgd  sMoL  IMSERIOHM3s60 33argzgdo [31]. ®mdob
bmgmgdl  odgo  360d3bgermzsbo  ImOBMEMaomGo  ©s  39693H03MM0
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309350 x89MHM36905, H®MmIWgdoE BAoMms® SLME0MEIdS 93X M0G0 bodgdom
3obLbg0390m  Lobgmdgdmsb. Penicillium roqueforti >8m0ggbgds GMYMEO;
3oLE9YMO yz9wol Lofigolo 3MWEHNMOS, MO0 35Ubolidygdgwbo G056
om0 5MmMI>E0OLS 5 BIMOLMZ0L, ogMsd sliggg HocmBmoygbl Lbgsolbgs
15339900 B39 gdM03 453583 FgdmeE Lmzmgdl. Abmgeomdo Fomdmgdmeo
5  8mbdsmgdmeros  bgoslbgs Lsbol OM3RMEOOL  yz9wgdo, OMIGdo3
939696  L3930R03MO  MEMRBMWI3GH03MNMH0  ™M30L7dgdL. g ™M30LgddO
390d9ds 96306HMdGdo 0gml Fo6dmgdol Lbgssbbgs dgmm@om b / o
39dmy9b9dmo 139301303900 P. roqueforti dEs>39000.

5OLYdOMO  FMOBMEWMYOMEGO I3 RgOM3bgds  P.  roqueforti-ls
Lobgmdol dogbom sMLYIMBL.  gosbsEr0BEs g dbmxeromdo P. roqueforti
309dgos 120 0boz0ewm®o  3gbogowomdol  Lmgmmo, GmIgwos
3o0mygmaoo ogm 21 Bbgsslobgs  LmdlE®moG0sb.  0dobsmzol Goms
506l 5GOL vy 50> P. roqueforti LobgmdgdoL 3md3egdLo, 459moyqbals
3969500Ma0M0  Mbb3zgMol  B0wwMmaqbgBH03MM0  Lobgmdgdol S0l
360039M0mdgd0 (GC-PSR). oméxo y39wol (odgdl g9gbg¢ol«do 3563060905
5B39690L vy 565 LbgooLbgs dMmORMEMYosl. GC-PSR 36535¢0 gom3mbol
0000936M™doL  sbowoBds o6 sBggbs  goblbgsgzgdmwo  Lobgmdgdol
9330390 909. 90300mL5GJ0Ggd0L 399mygbgdoo 3035300l
LEAHOMIGHMOOL 5b5E0DBTs 3boym, HMI OBIMYIHE0MIOMWO 3M3)Es30JdOL
56MLYdMBds JqLodsgds MORO Y390l BHo3dgdl. gl 085Dy dg@Y39wgdl, H™I
337 d300L  BLAHOYIGHMMS  BTMYs0ds  439eol  Joegdol  bbgoolbgs
36MHmEqLoL 9095 96 bbgo@olbgs 3m3ms3os 0dbs dgMbgrmmo bbgaalibgs
y39wolb  3Ho3dgdolbomgzol. s9M0yo, 939wol  FoMdmgdol  Lmzmgdo 306
dm9ggdl  FoMdmoaqbgb  Lm3zmgdol  ©039MLogo3s300L  dgbolfogwrs®
M MmEOOHM0bgwo d96HBRg30L GOMU.

3905809600 osbmgdom 300 ol (ob godmogmbgl. 58 dogosh
LoLOSAMZbM 439l dOMbOL HIOLYID S BsEGdOLAD s8BoYdI6. 4-5 @Ol

dmdfoxzgdol 9999y Y439wwo mdob (139309, Jodmyzsbowo Lmzmgsbo
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3@EGHMO5) 39gbom 0g3M9ds. MBdOWO, mdgogm 390m, bsbo 3mbLOLEIbE0S
@5 90 o sOMTsBGo 53 yzgarl globodbsgz gLbgMEHS® 99(393U.

399980960 yz9eol dmdfoggdol o3MMd0MmEmyom®o 39350900 m™mds
5693069l MmO d03Egeodols BOELL, 51939 Y39eol FoMgabmdsl o
dolb Loggdmgbm ™M30L9d9gdL. Penicillium camemberti 30639005 S0fgMS GHMIs
1906 Hgeb. [32]. Lobgmdgdobmzol sMLYdIMBL AMegzs¢o Lobmbodo, dsm dmGols
P. rogeri, P. candidum, P. album @5 P. caseicolum. 30 do®omo@s (000mddol
9983 BoMMS©) 33b30J05 96 Y3z9wDBY, 96 yzgaol JoMbbol gomgdmdo o
0330505 33b3090s 59 oMgdmEb FmImGgdom. Penicillium camemberti
39900996905 y39eol Fo®mdmgdsdo, MHMIGHyE BLm3MdOL 3MEMmbogdo Jdbosb
096 JgeJu.

396500900 3936096M900L doge [33]. Tgbfogeroos yzgarol-35993396m0ol
bemgmb Moo 93mbolEgdol 8o3MMdoMEs, Bsa®Msd Lbodfogol 3gMom@do
9036md0M@s 839G (339029050005 5 oo IMboEMMObyo 33103 499mf3935
®Bgoo.

539M0DgdMer 153390 9O9Dg  LORMZOIOOL s LMIML  IMZES
99D0M©ME0s, oYL Lm3zml 308900 (omBmoygbgb Moz 06
LEAHOMIBHMMIOL, barem 35390 3MEMmbogdo 0d305ms© HoMBdmoddbgdosb
9ON0  MIXOI0ID. LBEAHIGH05d0 S0[IMHOOs 3MWEHWOSDY IRMIbgdMWwO
qPCR 3900m@9000 bobgmd®mogzo 33wg35, MHMIgeroz 0dwrgzs Bodwmogdsls
B0 Y39 bg39 33m30bEIL Y39wsBY B3CEIW IO GIoL LyBZOIBO
@5 bmgml  gm®mdgdo, GmymGMqdoass Penicillium camemberti, Geotrichum
candidum, Debaryomyces hansenii @5 Kluyveromyces lactis. 89b{jog3eroos
31939 Lgms 3MwEHMOdols P camemberti, G. Candidum ©> K. lactis
399mygbgdom  31-eosbo  yzgwols  dmdfoxyqgds @S 98  JgMomdo
©™30656GH M0 8030:MmMEORB0BIGOOL 49dmzwgbs.

090920005 9B396s, OB P. camemberti ©s G. candidum UL{6SR5©
306069396 93mboLEYdsDg, bmwm K. Jactis 6553¢0gd50 M3 I0MS. 5T
030bobGHYIsBg  D. hansenii  5353H)0S LOVIEOE SBYObdL K. Jactis— ob
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DOEL, o 985bmMsbsgg 0f393L Lbgs Lmzmgdol BEMEOL Jgdi306M9dsL. 990
LGOS 439wl HBgs3ombg doggwrowdols domdsbol d9di0Mmgdoom. g
330935 AH9MEYds  3NWAHVOSDY ©onwdbgdwo qPCR dgom©gdom, Moms
Do03sBHgdom JgxoLbgl Moo Lmzmgzsbo do03Mmdom@sl 99dsa9barmds
boFmb 308980960L ¢odob yzgeol Lodmesizoolm3zob.

©O90LsM30L  F03MMMMR60DTJOOL  sM3Ws LOLYIMZ9Wo FgPMPOS
LobgmdMH030  IMBOGMMObROLMZOL, TogMsd gl JoMds  IOMIS3Y39O00.
Bma09Mmm0  bLemZML M35 YROI0B0  BEGHOWMIGHMOOLS s BMOTJdOL
3580560 R9BbMEH030L  om35¢oLobgdom, sa5MDg  3Mmmbogdo 0dz05mo©
D060 9696 (39039 MIXEIIOOL  godmMm3gbsl.odoG™Md 58 IGYOL
9330939609035 J90ma30035H9L Y4390l Lm3zmgsbo BMEOL dmbodm®mobyol
bbgs bLESHOSGHIH09d0.

b 560L  doEgeomdol TG0 fmbol 2sblaBm3zmol  Asdmygbadom
00mdsbol  Fg3oligds  [34].  Top®oed ol 9M6L3ToMOLo  ogm Moo
39099 gdoLmM30L, o6 Y43z9woll MoMMgMEo Lobgmdols fowol sygbs
Sdom 09mdegdgeo oym [35]. o0 @o8mf393900L 250M, RIOOMEO  SMHOL
3990yg9690wwo 39w EHMOIbY sRwdbgdmewo PCR (qPCR) dgmmoo.

Qs 9gmEo  FoeomnmE  0gbs  90mme35H9d0MEo  mzmzsbo o
05J3H9M0Mo  3MWEHMOIOOL  M30LMIMOZ0  SVOOEHZOLMZOL,  FoYIWOMS,
®dol 36OHMm©MJGHJddo dmdFoxzgdol b goxgmFadol bmzmgdolbsmgol [36]. s
99mdos MBOHMB3gwyml Bgsdomwo FJozmmdom@ol bulGo Tgxsligds
39998096030L  3HodoL yz9wdo. 58 Fgom@Om s©IEYJbowos, Mmd  Mmd G.
candidum @®306o6MHgdl Homgwo bsgbol y3zgmol Bgs3o®By Lodfozol
©OmL, boeom K. lactis  go8mPbs  dbmerm@ 306039 ©Eggddo  [37].
9036MI0MEMYOMMO S IMEG3OHO  FgOMmEIOoL  FgoMgdsd  shg9bs
Logonm d03MHMdoMmEOL 10 — ©sb 100 — x 96 90306905, MMOgLSE JEsLOZWEMmO
Lo M3l IgomOo 0gbs Asdmygbadmero.

1.2.4 8039 sGvyeo Lmzmgdo s dozmEmdlobgdo yzgmdo
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Dma09Mm»0 439eol Imdfoggdobsmzol 60d3bgwrmgzsbo doggws®ero
bmgmgodos:  Penicillium, Aspergillus, Cladosporium, Geotrichum, Mucor ©s
Trichoderma. Q090 439wl, 5250ms© 3535309OL, OHM3IBMOL [obolifo®
9953905 30MM5GHMO05d0 JoMIOMIWOo s odM93gdero Bmzmb JEsdgdo,
M0Igd03 56 §omdmgdbosd sGslislv®mzger d9@sdm@o@gdl, 4sblszmMmMgdom
903m@™MJLobgdL. ogMsd DBmYogemo Y39wol ©odsdobdmemgdgwo Lmzmgdo
39039396 1SA0T B03MBHMJLObYOL, MHMIgdoE 43b3wYdS yzgwdo. 9gligbos
mdMo@mdubobo A @isBmduobo M1, §s6H3m0gdbogro sMslslbvyM39wo bemgml
Lobgmdgdol B0ge, 30630600 FH0m Y390l 56 HM30MI30MH0 B0 MHIol
©5006dMM9g000 (3bmggarol Lo3z3zgdol sd0bIMMYds). [38].

O90LIMZ0L 5530560l 153390000 JMfodzwrol sOE 9hmo Jgdmbggas
5O 993530060905  ©00BINOHGdMwo  g4z9gwrol  ImbToMgdsl.  53sLsb,
dombgogzs  0doby, MHMI  Dmaoghmo  33¢930L8  Mobsbdo@,  Yzgwo
3M5bglsggwmo  doBMoiss  dozm@mgbobols  foMmBmgdolsmgol; gL
39@90mEo@ 900  Lobsdgzowgdo 083000  AdIM3Egboros  yzgendo
Lbbgoolibgs  3m6396@GMsgoom. gl bsbl Migsdl Bodmdogeom  25dmf)39390U,
Omdwgdog Mbs  9my35MHEgL  LAYEbogHM  LoBMYSMGdOL,  Lmzmgdol

31Ol IFomBMmgdgdols s bgwmzbm®o s LsdMghzgwrm  yzgwols
dhomIMgdegdol dog6.

1.2.5. 30360mdmo ggMIghE9d0 s dozm@mdbliobgdo

53963963 gd0L dmgdggdom 3909999539000 0565890MM39
A995mmy0qd0l d9ddbobmzol 30w gdgwos AobLO3MMNMGOME 3060HMdYdT0
dBs6MH©o J03MOMMMY60BAgd0L dgMbBg3s (95939 ©° GG 39090M, F5WO
A99396M5GHMMS,  F9M0wgdol  Fomowo  3mbzgbGHEsE0s) s v Fog
Potdmgdmwo 539603963900l 490MmYmays,  MoYsbsg  9JuEGH®IMBOW OO
9036mmM560Ddgdol Joge 3OMEME0MJIMNWo 39gMIGHEGHIO0 9G05b T9do©
LGod0MM0, B39MEgdMHo3 306Mmd9dd0 dBsMEO J03OMMEMYBOBIgdOL JogH
3MMEME0MOdM  3gMdgbBHgdmsb  FgoMmgdom s BEBOWOHMBSL
0656B6q096 99bGH®909e 306Md90do. 3b™do0s, 60d
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90360 MMmMQ560H3908 99mdeosm 9JuBMYToH 3060HMdYGOT0 sOLYGOIMBS, o3
396306Md900s, 3500 9bgBH03MO 535M5GHOLS S B0gmMOYMHgdsMs (33¢0b
36MHm3qLol dg33eol MbsMom 3M0GH03Mw 3060M09ddo. F03OMMMY60BIgd0,
MOMaMOE  00MEMA0M©  9J@Goe  bogmogMgdems  Afomdmgdergdo,
39900g9gbg0056  MBs39MMm  BHgdbmemaogdol  dgddbols  dobbom o
505bmobogg 360336935605 93 MA0MMO  M35BYBOOLOME.  obobo
439wsDg  9BIJGHMIO0  BOMEMPOMMO  J9AIXODIGHMOYO0s s Tgufg3om
sbodoozool  Mbso  dsmmzgol  LobMzgwo  Bgwgmwol,  s3GM9m3Y
B5®B7bgd0LS S 93MEMAOMEO 2593 FY0569d9dOL.

WMOXO0  OHM3BMOOL  Y39wol  ©sdfoxzgds  bmMogm©gds  Lemgml
Penicillium roqueforti-s gg©396&q00L d90sbbdgdvemo s 3mbEOMEoMmgds©o
dmgddggdom. dglfiogarowos Hmam®E B3mGMgdOL, g3y P. roqueforti- s
90390900l 3bodm3zsbo  Fx53900L  33EBls @S SMMA>GHOL  Foedmgdbo.

399033 gM0s MMX0 439eol sMMIsEHol Jodom@mo 899503960 mds ©s 53

5OMIoEoL HoMdmddbs MVOWoms O Y39¢0ol BMEOIMWOMIOIOm. WYOHXO
G030 43900l 6035 mo  sOMI>EHOL  gob30maMgds  ©sTMI0YOE0S

Penicillium roqueforti- b 9535¢00 ggMIY6EHOL Fgmsbbdgder dmddggdsby,
OIwgdoa 8mbsfomgmdgb (30egdols s 030YdoL 33wsdo. 3MMEHsDYdo
3909060l gaM9I3000 (33¢056 JmI[oxzgdmwo g3z9col  GgJuBHIOSL
56OHMAd>@U. 035, &dob G020 (39M0©YO0L 3oMOmwobom
MBOHWB39YMRL 5OMToEH0DYdIMOo (3b0dMZb F593900L S IO 39G™bIdOL
Pobodm®mdgqdol  Ho0dmgadbsl.  slggg 9609369 m3z560 13963963900l
3™d3wgdbo, MHmIgwoa mbsfogmdl msgzoLbBso  3bodmgzsbo 8553990l
Boffomd®mog 79633500 @ B-393™MO30Y35MdMJB0oEIsBIL Fo@dm]dbsdo,
(99003 HoMdmgdbosb mexo yz9wol 30356 sGMToGE 3m33mbgbEndb.
dm3mg dodmbowweos P. roqueforti- ob @Mowo dgomow3gB™bgool
LHGsxg0 Homdmgdobmgob. [39].

3MM39M0MGJPMb  JgsMgdom  Joggwedymo  bmzmgdo  4969GH03MM0
06836 3>300L MROM BsGIOM 13gdBHM0 BILOSMPYB0SD. A95BbOSM s3MI39
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MOQ9bMo  Boghmgdol  3mbzgdlool  wbsto. Tbsbo  dozmmlizm3meo
bmgmgdol  3ma3ggduol d94dbsl, MmAgEdos 299009690 mwo  0dbgds 0d
d0E9wsOmWEOO bemgmb &039%0, 6HmIgeoa 535bslOsMYOY0S
Q53d5bsFmlongol moabo  3bodgbgmds 9boFgds  LodMgfzgwom
035¢LOBOOLOM. MoERSD 04dbgds FgMGsEO TgBHIdMEOEJOOL FFoMTMgdgro
3359900 9gMHB 930l LgLadwgdermds [40, 41].

Vacheyrou— 85> @ Ubggdods (2011) Bo@oMgdmwo 3gdol d9wgao©
55000696, ®MI bLmzmb 08 Lobgmdgdol MIMI3Eglmds, MHMIGEoE IOMbOL
®dgdo odbs s@dmBgboo, 96 08 96Mgdmbo, Loosg Y3z9wrol sdBoYds
00000056 gMmdl,  bogargdo  sEdsmMds  vd3m,  LodMWMmm  3OHM©YIETdo
bsbaMd0350 s®LYdMBOL. U Mo M 459mf39E0s Y390l domdodowemo
39029600Md0m s J03OMABEMOOLS S J03OMB>MbOL TIOMIME9dIE0O,
bgwol 899dggeo dmgdnggdoom. sb939, LIfoMBmm 3MMm3gbds  Jglodgrms
3955OR0ML  3mb63M9gE Mo Lm3mbigd@o TE8-bobgmdgdo, Moz dsdmofi39g3L
bemgmb  bobgmdoms 33w0Egdsls.  Lem3zmgdol 496300069050  Jgliaderms
MOOYMBoMNs© 0dmddgoml 43geol bodolbbg o 4s9mofizomlb 4oMgabmeo
©999JH900,  65300™m35690900, SOMIsBHoL  Fobgbs, s, M3 Y39wobY
005356005, LOx3MAZgo BoMgomMl  GHMJLlogmeo, dgmOgrmo  dg@s0MEoE0
3G JGoL dgddbsb [79].

Q5335¢bs Fmls dmdfogzgdsdo dmbsflogng 9036MmMMA560DIgd0
36003690356 Gl SO gdgb. ) LEHIOGHIOME ©J9T:935 35JEHIM0JOL
999300 MbsGo, MHMA Bg530L  FoMdmdabol Logmdzgwdg bgwo JgmHgmb
36OMOMIBHoL 390900l  3OMEgLbL.  Jgm®so  Fo3MHMMOmYsboBIYdO,
bo®3Y36M900 s MdOL bM3MYdO 30MIMYO0s6 3OHMPNIEHOL HBgI30MHDY 96
d0pbom s byl MHymdgb Lgblm®weo sbsolinsmgdergdol Bsdmyserodgdsls
[42].

o3 999b905 MdL O BogwzM9dL, Loxgwz™gdol ssbwrmgdom 1500-dg
Lobgmdss  9dmbgboo, GmIgdos  0fi39396L  bgoobbgs  Lalivydlomm

Byowgmwols s 3Bs 3OHMEJBHOL 2oBYFJIL. 3OHMPNYIEHOL bBgsdomBy
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dmb3900M00 LyRM3Md0 09)b9gd96 Mdgdz935L s 0fj39396 dolo Tx93096MdOL
39333050, beagnm go8fotgdols 496530MM39dL Msgz0LbBso (3b0dMmgsbo 553900,
Odgog §o6dmogdbgds Lsgmzmadol 3bodgdbg dmbgzgdolsls [43].

bem3mgdo LyOBsmOl 3989 3F9d0l 9H-9mH0 30dmaf3930
9036mmM560D39305. Mmd0L bLem3Mmgdo boliosmgdosh LHMsxo gsdMsgwgdol
Mbsmom.  LolOLom™m  3MMOYIBHIOoL  ©d  LObOLsmm  bgwgmol
B993060Dg dmbgzgMol 99dmbggzsdo, §oerdmddbosh sMslolosdmzbm Lwbols
9Jmbg x0x3JoLgdME  300eMbogdL. bolosmEYd0sb  Bswswro  7gMHIgbEMwo
543H03md0m. [o6M3mddbosh Wo3mEoBME, 3OHMEJMEODME, $gMHAEEOL.
30wqdL Jeosh dmbmdgMgds©, 3b0dgdol ©sdrol Fgogas© Hodmddbosb
3b00m3z96 355390L, 39¢™bBIBL, e300 q0L, Ml b L3l MLosTM3bM
399mbs s Lbbol  FoMdmddbs. 8990, LYOLsPOL  Lolodmberm  Lobyg
J30000©Q0.

Mmd0lb  bLm3mgdo 3900  305M©JO0s6  MJoLb 3™y BHgdoL
B9300D) ©s godmymxzgbh Gmgbozmn® bogmogmgdgdl - dozm@Emglobgdl,
OMmIwgdog  bolosmgdosh  domsero  GmdLogmemdom.  dsmo 30609
50mobMds3 30 d0ged  BHMmJLogMMMdSL  93egbl. FgMdwosm  FoMEH035©
©0x3960MOEOEI6 LsbLYOLsMM 3OMMPIBHIOLS s LolwMbsom bgoergmeols
M3 7g9bgddo. oo MIMIZGLMOS MOl  09MHIMIPYMIPO S  dOE0b
39602500  dgdl oo 3gd3gmo@MeBg  ©odMBs3905L. 539  9Mgdo
0650B69096  dPoMMBL.  GHMBg 9090 00¢gd0sd s  [oMdmddbosb
3503 56 6530905 EHMJL03MO BogMmgdL [44].

©5335¢bsFml 03OMBWMOHOL 396905 2oblibgo3w9ds GMMsbgm0oLgsb
@S 9b  JOMOMOIIP®  ITIMIOWIOM0S,  OIMAMO3 390M26M5330v)ew
5Q303YdMgMdsDY, Losz Bmbs  30MH3gwoo  Bywgmeol-cdol
900905, 930939 3M>M©YYJGHOL F9b5b30L 306HMdYdDY, MHMYMEOOESS QoTMIOMDY,
A9939653 M, 35960L BoMIOMIOMO F96056Mds s Ggbsbzol Lbgs dgmmgdo.
dsbdo sMLYdMo F03OMBWMMS gMmol dbGog Fgloderms Fo®mdmowygbogl
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3 39M5EgM (30906 TGOl Lbgomds 96 Mbos 9093s@gdm©gl 0.2 %-b.
©bIOX MO 39M3bEol boGMsEol blbs®ol 19w 99glsdsdgds 0.01 6 NaCl-b.
[52].

2.2.5. 9036035603900l 35dmygmas LgMomwo 3s6Bs39d0L dgommpom
10 g o3dsebodml Bodmdol mogLEgds JOMOXIMOE 35M30
0053909590 A LEgMowwméo 0,85 % NaCl-ob blboGo. 39600
30960060 Mo  Lb3gbbool 1de aoo0@Hgds NaCl-ob 0,85 %-056
blbs®do, 9 de-ols mgbmdoom.

b 560l 103456%B03005, 3MMgLo AMIJEI0s LsFOMHM 2o6Bo3905Y.
d9LsLHO3e0 F03OHMMMA60DTOL QodmLogmey Gqlodsdol 153390 Mgl 9H3gmgds
0,1 9 Ubldgbbos. 653G  bofowwrgds 133990 sMOL  Bgs3ombY
33500900l LYFMOWGBOm. 06390060905  F0IPObIMGMDBL  HSGOHMDME O
3659MmMdM  3oMmdgddo 39BHMoL Maligdobg 24-48 Losomol gobdsgermdsdo
BOHOLMZ0L  LoFoMMm  Mm3GH0ToME  3gddgmo@ D g.0639006M7d0890© 9y
300900 3MEmbogdols  §odmdddbgro  gMmgmeol  (3h9)  Momgbmds
0m3gds, MMIgEog 39boLoB3Mgds 1y FdMSE BoTMIbY 4596 M0T9d0.
909360 LEGHOOSBY FMOZIWRIMIO F9IMNIBZ0L ABOM AOTMOYMBS LMBMS
3M0EGHOH900. 3900gmRoo  0BMsBHJool  dgbsbgs bogds 80  %-056
3oi39hmendo -35 °C-%g [53].

60



2.2.5.1. 3036006560030 39emE03060980Lm30L gsdmygbgdwyemo Ls3z9d0
569900
99b3960896¢ 0L 30dEObIMGMBOBLL OYOBEs, MM Fo3OMMOYIEOBIMS

3 GH0306900bmM30L bLF0MEIOS 1533900 ML 3mI3MBYBEHGOOL M EILIOM
996MB935,  IM35¢xgMOM3560  F03OMBWMOH0m  AddmoMBym©s  Bo3930L
dm©ox030090wo s  Bywgd@on®o Us33900 69, Losg bB39b dogM
3990gMR0e0 Yy39ws 3036mb3M3wo bemzm 0BOHEIOdM®..

bmzmgdol 399mbogmRs 399my9gbgdmwo 09ymPBs3930L
ImEOBOE0MJINWo MY - F93s©ygbermds %:KH,PO,-1.0, NaNO,-9.1, MgSO,
KCl-0.5, 7H,0-0.5, FeSO,-0.02, Lsbsdgdgero-0,2, sgo6-535600-2,0 (pH 5.5-6.0)[42].
LogdGHoMo 1533900 Mg — 89dsygbermds %: KH,PO,-0,1, NaNO,-0,3,
MgSO,.KC1-0,05, 7H,0-0,05, FeSO,H,0-0,002, ULogmzcmol 9dudomsgdo-0.1,

30360 ™M300LEHWH0 (3900 mBs-0,1, 5250-58560-2,0 (pH 5.5-6.0).

3036Md900L 3 3H03060900LsM30L @S ®JYTe35  B3dBHYM0JdOL
3990bogMBoASIMYgbgdmeo oym MRS (Biolife, Italy) sao60 9/e: LoggmzMob
9dbAH®odBHo - 5, s9mbomdol goG®msdo - 2, 393@¢mbo - 10, aemzmbs - 20,
KoHPOs4 - 2, Bo@®omdol s39@odo - 5, , MgSO4 x 7 H20 - 0.20, MnSO4 x H20 -
0.05, $306-80 — 1 de» (pH 6.2 - 6.5). LGgMoErEYds 120°C #H93gMEGHMsDY 15
Dm0l 20bdsgermdsdo [54, 55].

390mygmi0o 30360mL3Mm3MEo bmzmgdo 0HBMHYdmEs MgMHIMLEsG30
30" C-%g. 39360l 0590 Bsmglbowro 6050l 603MTgdoL OMZo0gMHYdS
Q5 50F96M0 bgdms d9-3, 39-5, 89-7 s 39-10 L.

903M0xBMOHOL 3003900 godmygmaol 3909y, 306390
Bo6509L90056, 498345300 LYIRMS 3V EHMGIO:
0632053006 39-5 09l 30(Ygdom 39BH®Mol Maligdby sMbodbmer 153390
5099099, (393970 4963056090 3MWMbogdOL sTMmMgLzLL. LB
3M0EGHMOIO0L  2odmgmisl  39bgbom  FoMysygol  dmbGowo  {j3gMHom,

G0dol d9d39mdom do3gwowgdol boaegxo 153390 5M9Bg  29o3Jmbs
ROObLOWI©. §30OM 13MOHGdOL dobodoEw MmO MHOMEIbMDdS MOZ3LEOIOMOS
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153390 9M9bg L3MOMBsBHMYIWMdOL  Jgdmbgzgzsdo. godmymaowo LbMBms
3M0EGHWMOI00  9535M0DJOM 153390 96990056  LobxsMgdTdo 25083 dMbs.
3103060905 10 ol  2563s3crmdsdo  3sbgboom 280—300C—°03.

3LRM53909 3OOl d9bsbzs bgdms ds3zogzsmdo 40C-‘b3.
30653000  56B53900L  IgnMm©om Bossgdol 50dMIgdol  omgligolsl
330050 503mBbs 1/ 10° s 1/ 10° 296%5390900.

o Foboegdo  39BHEMOL  olgdbY  2ob30mIMGIM (3539w
3m@mbogdol  sdmogligsl 30(9gdom 0631053008 39-5 Ol S©bodbmem
153390 96990D9. LBMS 3WENOIOOL FodmYmasls 35HoMBMYGdO Fotrywys 10l
dmbMowo  39600m, MOMIWol 15 PWYd0m  BOOLOWOS®  FoIR3]MbOS
do3gwomdols Bogegxo 153390 M9y, 9F0EM  L3MOMISGSMGOLMIOLSY
1B3MEgdol  Fobodowmo  MomEIbmds  MogbEYdM®s 13390 Mg bY.
390Mgmi0o  LYRMS  IMNWEGHMOMGO0  39A3]Mmbs  9IM0BYOdME 1553390
56990056 LObxK5MYOT0. 39w EH0306M9d5L 35HoMTMIOLOM 280—300(3—003 10 copob
3960530Md5d0. 339 2oLIRM390M 3MEEGHMIOL 30bsbsgOom Fo30356T0
4°C-%y.

3003000  aob6Bs3gd0L  Igomom  bossygdol  Bodwmdgdols

©mM9LZ0LOL M3EGH0Bs MO 50IMBbs 1/ 10’ s 1/ 10° 206%0390900.

2.2.5.2. ©0905535 85J3H9M0900L 3paMemds Lxmols JsMogols Jods®om

©d90:535  05dBHYM09d0L  0BmsBHgdol  NaCl-ol  Ubgoslibgs
30b63396365300L 308 FEYMO™IOL oRJ6s bgdms 39BHEMOL Msligd by
Bongligol gom@om, dqLodsdol 153390 M9, GMIgeroi d90393©s 2,4, 9
6,5% NaCI-ol 3mb39b@GHMoEosl. 0BMmmo@gdol 06329906M9ds J0d0bsMrmMdOS
56596HMdME  30MMdgddo 30 °C 3Hgd396edMBg. Bomgbowo 37w EHvMol
DM 96 06300060905 bgdm®s 3 EoL 8999y 30D MEs©, LodwgzMogol
3L9OMBOL 56 5MOLGOMBOL S BoBOOL 0bEHIBLOZMdOL Jobgwgom [53].
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2.2.5.3. 5309535¢00 3b03M3560 353900l 3sbLsbrz®mol Igmmeo

3b0dmgzs60 3593990l 2obLBLIGS o0 9gx9gdGHGo  mbg3zs5w0
JOMAsGHMPMx3000  bmO0gmgdms  (HPLC), Lob@gds HPLC ,Breeze”.
303blbgerols dofimnds: gMso09gbGH o 4 sMbosbo WATERS, 3s@sermyols
bmdgMo: LgMos 626; WAT:-055838; o0bsgd@mmo: bgwwmgbmémo, WATERS,
39050l bmdgmo:  WAT:-055030; ULg®os Bheodyne, ©9®9d@meo:
MO GO0560 MEGM00LBIOO WATERS; ©0535Dmb0:190-70060,
565¢0@037960 35996s Taper Slit. 10 83¢»-1000 93e; d0bodsrmEmo m3EH032960
290Bg3500mds 1,2 63. HPLC bigg@o: Supelcosil LG-8 (3,003 bsfognszol Bmads; L x
I.D. 15 cm x 4.6 mm); dmdowymo Bsbs: Acetonitrile, Tetrahydrofuran; 0,1%
H3PO4 (50.4 :21,6:28.0). {bg3s: 1854 Psi. b53000L ULobdstg: 1.0 dew/fod;
©939d30s: 21568 UV; 0.1 AUFS. 609930l demrmemds: 10 83¢. [54].

2.2.5.4. 36:00v)gd300L ba®olbols mmysbremgd@ozm®o 3gxsligds

36EJ3o0L  ©odbogds  bmM3090gdmEs  Lobo@oMwo s
3030966M0 bmMIgdol LEMEo (3300 TgRLLYOOL 3MmTobos Fgygdms 11
5Q0580560Lg6.

099005 b5Homdmo30 LYbbMOWWO 3OHMBOWO, Mo BolEIdME
39839600Mds, 5OMIoG0, LBEAHOMIGHMOS, FoMgabmwo 0gMlsby, 290mgbmeo
doboliosmgdegdo. dgusligdol 3GmEgbdo  IRMLEAHIGMMPd0 0Y9bgdEbgb 5-—
05056 3oL, GMIGo3 0035¢0LHobgds 3MHMPNIEHOL IBILOSMYISL
bmo bsMolbmdM0g Mmbgo: 5 dsero — Bo3gmgl mbsmobbo, 4 — 3560, 3 —
05053054Mmi30¢9090, 2 — 3900 (5M3LORLM3s60 1s33900 3OMOYJ30), 1
— do0sb 3mo [55]. TOCT P 53104-2008 Jglodsdolo. Logal@oEom
39535b900L 3O M39bd0 304969000 LOIRMLEHOSEO MBMOEIL.
©9398G9300L 8905% 53909000 F90093900 SLsbmeos 3bMog 3.1-8o.
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300 3.1. mOHsbmmg3EH03mM0 dgnslgdol 99w099d0

N | boggwggo 6odxdo | x960 NOIQTIAYYS) 39dm 3MbLobLE b0

1 53d5¢mboFm 5 4,3 5 5

2 Q53d5eboFm 45 3,5 5 4.8

3 ©5305boFm 4,2 4,1 49 5

4 Q53d5eboFm 47 3,8 5 5

5 53d5¢mboFm 4,5 4 4,7 4,1

©5305boFm 3,9 3,1 5 4

7 Q53d5emboFm 45 3,7 5 3,9

8 Q53d5emboFm 4 2,8 49 5

9 5305boFm 3,8 3,6 4,5 4,2

10 53d5¢mboFm 4,7 4,1 5 4,4

11 5305boFm 4,4 25 4,7 5
2.2.5.5. 3390000 @5 9696930300 00MGIMEGIOL g3363500Tgdd

3956250:0d9000 d900m030L 99L50500b5 3L5BOZMIZOM

Byowgmols  Bobgzemxzs0m03o@GOl s by Bofo®dol 3390000 o

9696293030 W06M9dMEgdsL. 3049bgdEOm 1533900 3MMYJEHJOOL JodoGo

99029600Md0l 3bGOowl, sggg  BoBsMgdmwo 994u39M0dgbEgdols dggyo©
doqden  3mbo3999dL.

3900090 BMOIMEom:

969603930390

0090 gds

0LsDPZMIOMPS

a35¢» = (goam98o x 4) + (3bodgdo X 9) + (bsbTocfycngdo X 4)

BoQSG3: 309d0LS S BbToMfywrgdolsm30L godmygbgdmwos 3095303309630 4,
3b0dgd0Lsm3z0L - 9 [60].
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3. 990092900 5 35000 35BLXs

3.1.6:3903535 85d3HgM0gd0Ls s LmMIdOL gsdmyma3s s Ismo
0©9bGH0B035305

3.2. 90360mm6560Bdms LyRms JMEEHNMMOL 0BMEOMGdS

LMRms  3MEGMOOL  godmygmaol 3MmaEqglo  dgbedwgdgEros  O3YMo
6590096089 93350, 30039 Moo 1533g30 FoLOEP0IH dMm35dBosgm boibo,

39309990 36580l {gbom s dmzsbEobgom dobo dozMmbizm30Mgds, Lo33e930

Aobogms  g9b635H039m o IMIBsYdMYo blbsMOL gemo {i3gmo Fotysgol

L53Mogdom 89303)9bgm 39BHMOL Bobxsbbg 1533980 sgsMOL BY30OHBY

(MRS), 50053565(0wgm @05 Bgs3oHbg msbsdMo@ s dmzsmeglgm

09OdmbGHsGdo 300 C-Bg 18-24 Lm-0ol obdogEMdsT0.  OOZIMZIWOGHJO

Bomglo s dg30Lfogwgm 0BMEoMmgdImo 3mwmbogdo. LBms 3MEEHMOOL
399mygma30l 30Bb00 0BMEW0MmYdME0 3MEMbos 4oI3mglgm Lob)sMTo bgs

B0sogHg s 2963L5DWIMIM 25TMYMBOWO M GHMMOL DO, JMEmbool

LOOY, MJ0gzBo s 3MbLOLEI6EOS.

—_—

’ =] =] =
.!.!.!m JARL .

|

ll'.‘bhhhﬁﬂﬁl[ld‘tﬁ‘t‘n\

b6, 2 5B FML F03OMMMY60BIM 3 EH0306093s Lb3sLb3s

LIIIHOYO 13390 5GYBY.
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3.3.005005¢mbs Fmls 0MEMa0MMmO 053019dIMHYdId0 S JodoryMo
d90039600mmds
B39bo 33130l Loxywdzgubg ©@o BIGHIMIOIMEo  9Ju3gmH0dbEHJOOL

3909290 dmbgs dglfogws s bgargdios 39OL3gdE0IEo BmGmIgdoL, 9z35Ls
3530 dOME MO0 5301989090930 s J0B0MO FobslosMYdYdO.

390mOmBgMwo  3gML3gdBH0Mwo FmEOIGOoL godmygbgds dmbs B3zgbo
33w930Lbm30L, FBSEbLFML FBIEIOOL BH9dbmemyosdo.

3HO0o 3.2. ©335¢bsFml Jodomemo d9ygbomds

dsboliosmgdegdo Q5335¢boFm 090003900
GO 15-25% 3™mbEo 53951-2010
gbodo 10-35% 3™bEo 5859-63
9650 6030009MgdS 30-55% 3mbEo 3626-73
AOGHOIO0 35953056MdS 145° ambGo 3624-67

3.4.005005¢mbs Fml dmdfjoggdsdo dmbsfogrg MAgdzszs dogd@ghogdo

©5335¢boFml  dmdfoxnqdsdo dbodzbgwmgsbgl Gmel  SLMEgdgb
303OMMMs60DAgd0, g FomnDgs  ©dM30©0o  Badmermm
36 GHoL ba®olbo s 33900000 oMgdMEgds.

0J935535 05dBH9M0900L  35L0gG0Zo30sL 1919 (gl MmGEs-09blgbols
doge 89ddboero FmbmyMmsxz0s ©sgm Lsxgdzws dmEgdme 65dOMIdo
656003900 39MHIGBEGH300L  BH030L, MXMIOOL FMOHRMEMYooL, DBOHEOL
A99396M5GHMOMwo D3m0l s  TodMmgdol  MEBHO0W0Bs300L  Jobgz0m
500(9M90Mms. ©Jd93:535 35dBHIM0900L IMORMEMAO0ME O BoDOMEMYO)H
3oboloomgdEgdHy IRMAbYIME0 5323500 BIOMGHO3MMO  JWIBOBROZHFOS
9090b56Mm9Md©s 1970-056 Dergd59009. 0030505 AogJLmbgdols
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©HMBEHIOOLMZ0L  sdsEHIdom ©b3-do % GC Jgdsqbermdols, ©bd/Ebd
3006H00B300L Qo X OI0L 39000l 393G0MA0356900L
06396039330 M0 bogdol sbslosmgdols dgmmEqdl 0ygbgdbgb [7]. 1980-
0560 egdosb ©bd/@bd s ©bA/M-EBd 300MH0EOBs300L  FgomEgdOL
3963000693506 gMms dgbodergdgero bgds 5d599g 3bmdo a35M9d0l o
Lobgmdgdol  0@IbEH0B03930s, M9853 Fobs30MHMBy  sOBYOMEO  odumbgdols
395L0b) 3. 95250MO© Streptococcus-ob 33560 P oTel (RN T TON
393960M96mw FHogumbs ®ol G9wgaooiE sl Qodmgym Enterococcus-ols Qs
Lactococcus -ob 3350900 [8].

90360mMM560Ddgd0L  LoboMgdem  ©s 9369 Lobgmdgdls  s6Bg396
36 J300L BBl 3O 39Ld0:

30 JGHOLIM30L  TsbolosmMYdYEO 30090900L 2563000569359
©OEIPOMOQ©  9mJdggdgb  LoboMpqderm  303MMmmEmRsBboBIgd0 Qo
Po60mo9696 30639 s FgmMHgM  F03OMBWMOSL. 306390
3036MmMMA560DTGd0L Xamndo 2ogmm0sbgdwos (Pediococcus, Lactococcus,
Lactobacillus, Leuconostoc, Streptococcus), bomeom  dgmegme  xaiL
Po60m509696 Log3M3EMgd0 s MBOL Lrm3Mgdo.

36OMOMJBHoL  bsobbbg  modymxzoms  dmgdgo  9MLEHIOGHIOMWO
9036mmM560Ddgd0 3o 039396 390m369M0 M30L9d9gd0L  653ePM3z569090b.
(35000969960 5 W3MBOL dogd@gmogdo [18].

ol d0mgdodow®mo Mgod30900 296530MMdGBL MdgHo35 3MIMYJEHIOOL
LgbLMOM,  HINWMRONO  ©O  3OMDOMGH03MG  M30L9dgdL,  GMIgdos
9mbsfogmdsls 090Emdl »dmsem LEASMEHIMMEo F03OMMEOYB0DIGdO0.
OMamO3  Jobo gm0 JNGHMMS 56 49bloBO3Megl  ®J9Tgo30
09MIGD6ESE0sL, FogMsd Lbgs 56J309M0 ©IGZ0M™MZS 459bb0s, OMAMMO;
5oL 3O MEHJME0D0o, 3OH:M30Mmbol 355308 Ho®dmddbols Mbseo s 5.8 [19].
50b603bM0sb  2odmdobotg, B3z960 33930l FoBIBL  FoMTmoaqbs
39239L093s oddoboFml Imd[oxgdsdo dmbsfoerg ©dqdsegs d5d@gcm0gdo,
536M9m39 8923994985393065 0ligmo GHgdbmemaom®o 3HmEgLgdo s dga3960PB0s
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LEAHIOGHIOMO  3NWGHWOIO0, OMIJoE  39BZ0MHMdIOL GOl Bofodol
d0MEMP0OH0 VOGO GIOL 5350 gdsL, bsbaMdmogo dgbsbgzol 350900l
MBOWB3gYmBom, Mo 99AHO®©  9JGHONMm0s s HomBmoy9bl
36003690356  LemEos )G STMEIbSL.  EodEHMdsdBHYM0gdo  FoMdmowy9bgb
39600 Jgbfogoe s @IbLOLOIMPIM  KaMBL 33900l  3OHMEYJBHJOOL
Domdmgdolsmgol.

LOBMPSOMO  5W0IMGIMWO  0dgF935 dodBHYM0gdol ol Lobgmdgdo,
HMIJoE 5OOL SOBMWOGHMS MLIROMBM, FslIEHdMMO A5dmyqbgds 33mgs
Lbogoslbgs Bobgmdols 1533900 3MMEMJGIOolL HoMdmgdsdo. doy. 93boL s
bedEol (omdmgds, 539M39bEH0MmdMmo ©dgdss35 3MM©wYJBHJd0, bowrols s
0mbEbgmol  3mbLgMzgdol  sdBogds s 9.0. 935bmsbs3g Lor3zgomglim
09092000  350Mmo30bs  OHMYMOE  @odBMdIJBHYM0gdol  sbg3g,  Jobgsb
LobMYHBoMGOMEO  BogBHIOOME0bYdOL  A5FMYqbgdsd  Bom3IMBLYMZ96EHGOOL
Loboo [3, 4].

6039355935  359d3H9M0900,0m3gwms3  Bobdomfigemgdol  39mIG6EH 300l
090990  ©dgdzo30L  o0dmgdbols mbs®o  dglhgzm 80939 369ds  AGST-
©OYO0M0, F03OMIGOHMBOWOO, SBgMMIMWO 96  T5935GMEgMbEHMWwO
9036m6M560Dagd0.

0d995535L Ho0ImJdbols dggyo Mdgdzx3s 359dBH9M0900 SHYbgb HIol
05059390509  493@gbsl, Mog  LOdMWMME  s0LIHYds BMPMOF  FoMTMgOOL
30399, sgzg ol F9dsRIbEMBdsLS s batolbBy [5].
©0999 dgLHogeoll Mmd0gdBHL Hotmdmoygbls ®dgdsegzs dodBHYM0gdo  Fom0
35050 393)9OMgbOMdOL QoM. 6d90:5935  059BHIM0gdoL  xdo
96O00569ds 10 a3500: Lactococcus, Lactobacillus, Enterococcus, Streptococcus,
Pediococcus, Leuconostoc, Tetragenococcus, Carnobacterium,
Aerococcus, Vagococcus. 439d 699dmo Bsdmm3momoa3s00 doddgmogdol 11
3939306008 809336905 B9gM0lL  LoLEBHYIsGH0IOL Loy ddZsB MU
dobgzom 96 MxMHgMo 3geol dJmbg 36M93-sEIdom 9ddEHIM0IdL
[6].
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Jd99755935  05JBHJM0gd0m  FgMHIgbB30s,  MMIol  25dmyqbgdss

b9dMm©s ©sddsboFmls dmdBo@gdolol  s®ol g39wsbg MRO™ 9x39JdEwOO
d900mo, MMIgwog  BsFMOEgdSL 2353¢g3L  o39YTxMBYLMO  BodM MM
360 AHoL GHgJuBHOS, sOMT>EGH0 s 39O M30193900. BHMMgE G535
(LAB) d9LPogams

LAHIOEGHYOHIO

059@9M0ogdols R0HDOMEMAoMMHo  FobslosmMYO9dOL

B3O gdsll 239093l godm309gbmo  BHMOWOEOYIO

3M0GHMO96599060™39 39dbmemyool 456300m56Mm9d0LsmM30U.
d9-3  bGowdo

©5335boFml  Fomdmgdolomgols

dm 399990
9600836903560  d5gBHgMoMwo 23509008  Fgbfagerowo  BobBomwMmA0M©O
dsboliosmgdEgdo. 259mymxzowo 9Esdgdoll 09bEH050353050 4 dogBIMHOIwo

33960 258moge0bs: Lactobacillus, Lactococcus, Enterococcus, Streptococcus.

3b®0owo 3.3. ©d90:1535 05J3HJM0JOOL BODBOMEMYOMEOHO Fobol0sMYOI OO

doboboomgdwgdo | Lactobacillus | Enterococcus Lactococcus | Streptococcus
beMs 10 °C +/- - - +/-

Do 45 °C +/- + + +/-

b5 6.5% NaCl | +/- + - -

beMs 18% NaCl | - + - +/-

bOs pH 4.4. +/- - - +/-

bOs pH 9.6. - + +/- +/-

B90mm Bsdmmgzwrowo ©J9T5535 35343 9M0900  sdmBgbowos  3MMm©Md@ol

dmdfoxngdol  9@edby, Mfgmdl  290mb s  9OMI>E0b

MOmdgwos byl
domliggeos
Po68mgddboero 36535000 19M3gbE0L dmddggdoo.

Bodmyo0dgdsl,  Mog 0J9375935>  35dBH9M0gdol  JogM

300l dm3Goxzmdol 396MH0MPO 0YMmaid 35Hgobol sdwrom 393(3H0wYdsdY S
5006M35539059009. O®MIGboE 950000 943 ImAFoggdol ML s MJ9dzs30L
05dBHogMgdo  dsbdo  360dzbgErmzsb Gl

SO gdgb.  39Bgobol

SOMWgdL  39gmdgbBHo  JodmbBobo o
LGoMEG OO
0056 s B35 F03MMEMYB0BIGO06. O YMMHIE®IdSL 0939390 195535

300OM@obol  Lofilgol  BsdoxL
36MHM90bsHgd0  LBEBIOGHIOMWo ©J7dso30L  d5gdGHIM00Sb,

36MM©J3HJ00sb  odmgmgzomo gl dogdBHgMogdo, GMAMOE  3m@gbgommo
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00m3mblgMH356BHd0 00  BMO35o  3omgbol  FoTomm,  Mogz0sbmo
3635gMboliG 0o 5g@03mdoL 4odm [61, 62].

BoGo690m@0 Lodwdomlb 8995 BbL, GMI 35dEHgM0mwo g™ 99Esbsd
©OIOOMO 353w 9gbs FMIbEObs OMYMO3 3OMEMIEHOL F03MMBIOMEMYOH
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1533900 569) 3OHMELO LOHYYEEYdS 2-3 33000l A56T53WMdST0.

3.4.003m3™Jlobgdol gs8mgangbs
©EgoLsm30L  MIoLRSD  foMmBmgdMwmo  3GmEwdsool  dozm@mdbobgdom
©50063M9g00L 09ds 0193 959G MSE MBJdS. BB MHO MoMm©Ibmdom
dmbdomgdoboll  303mEGH™MJLObYOL 56O  gosBbos  55F0sBOL K 9BIOY MDYy
©OLEHMOJOMo  GHmdbozmdo  Hgdmddgogds. 0d3s  BH9dbmewmyom®o
36M3gbgIOL  sOILHMOO  JobbMME0gWwgds s  dlgzg Lb3S  BodEGHMmOgdOL
B9393w9bs 0§393L ©®d985935 3OM©J305d0 JozmEmdlobgdol 3603369 m3z56
©3OM3905L, OMIgdog 039390 9sTobol  MEYBOBIBY  LygHoM B
B90mddggdsl  bbgoolbgs  ©99350090900L 29630600,  5d9b
390m80bstry Mol 3OMEYIBHddo  dozgm@mdbobgdol  F9dE39wmdol
D030 L3900 3MmbEIBEGHME0S 8395309 M9 IBEHOMYPIMOS
©53960w0s  LAHBIOGHO®M (39390 Lobgmdgdobsmzol  Fomo
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©53MHM390500Md0L EMb0sD 9dmIE0bsdy. s8gbs Mdgdzxozs 3MMm©wJ3Eool
Po68mgdolsl dgBo gmMomgds 9603Fgds LHimGs d9mhgmwo @9dbmermaools
399myggbgdsl,  Mog  WBOWE3gYmRL  3OHMmEJ30sdo  dozm@mdbobgdol
33os300l dobodogrm® ombgl.

90303HMJbodbmeo Lmzmgdo (Aspergillus, Alternaria, Claviceps, Fusarium,
Penicillium @s  Stachybotrys) ©@> doom 9096  3OH™MOME0M90)0
do3m@™mdLbobgdo bemgeols dgm©Mbgmdols Qo LsBMYOMIIM030
X 965330530l 3603369eM3z96  3OMBWGISL  (d0MEMAOME  LoFOMbYIOL)
Po60m59696. 803mEGHMJLObJdO 2560T5MGHGdS, BrMam®E FgmMgbsmolbmgsbo
399003 900. Fomdd 5MGMeds [odmddbsd Tgbodeoms, Mmdol Lmmadl
L5doegds doLgL FMObEOBME A5MgIML LFMOIRO sM30L9ds. F9EIdMEOEIdO,
bdo6Mo 90dMBboEbo 5®056 bLbgoalbgs GHodob 153390 3MHMmEJ@LS s dob
B993060DY. ©5, M3 0535005, Fsmo  FoMdmgdol bgdolidogh g@s3by:
by gmeols dowgdobsl, dolo 306039ws©0 ©s3w9853980LsL, BmIfFoxggdolsls
@5 BodME™mM 36MHMYJEHTdo. 930939 6gd0oLA0GH 300TsEH O 306MHMdJILS O
396030, M50 50056 b3d5m© MBOLEYDEMEbO, 5699 3905 dEd9b
o PomBsgoom Mfig39b [obosdgamdsl ao6Mgdm  30MMIYOL.  FgMEOSO
39®90ME0@ 900 — d03mEHMJLobgd0 FoMdmowbgb 5@530sbms s FbMzgms
Q5935Q0J05MS  G0DBgbol  godmdf39390L  Fomo  39639MM9bmwo o
39393969900 30590900l oM. QM@ 5Toby, 593909096  MMHR6ODBTOL
0999603 9AL,  9H0s6gd96 06309 gdl,  ©30dwL,  bgM3zme,  Lobberol
d0dmd;3930Ls s BoFdewols dmabgegdgar LolEgdgdl, 039396 sBg3zg Lobberol
©5535g090L,  1Y3BHoE  9baobsl, 90039396 MMRsboBITo  B0d0baty
B3 ® 3mOHIMbM3MgBL s 59390009096 29363900l BWbJz0sLYE [68].
https://www.bsu.edu.ge/sub56/page/9939/index.html dozmEmdbobgdol dbgds

d9Lsdems 90(335c ML BmgmL Bb3salb3s Lobgmdol BMol 3oMMdYddo, M3
05308 dbG03g, Imo3o3L  LYPRLEHMGI 96w bogmogH e F9850090W ML
(Kokkonen and others 2005a) 93m-30H0M®y0m® Bog@mMgdlL: 3gd3gMo@wesl,
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Dgarob 169350, pH 96 556205000l 306396E®E0sLS s domEHME, LologmEberm
2399BHMOHOL — F03OMOIM MOPO0YONJI9Jd9OL [69].

©O9oLsM30L,  FozmEMJLobgdol 153390  3MM©MIEBH9ddo  sdmEbmdoLs o
509bMdOL 2obLOLEBOIMOIE T35 565E0EH03)M0 FJIMPO SGIGIMDOL.
S3BWEHMJLobgdol — aflatoxins — Afs mdoswegbo 3539690900, deoxynivalenol,
1mdmbobobo ( fumonisins), mbMs@mdbobo (ochratoxin A (OTA)), 35@wobo —
patulin, T2 and HT-2 @Gmdbobgdo @s Bgo@segbmbo - zearalenone o

093060 9dwos EU (Commission Regulation [EC] Nr. 1881/2006) dobgw300.

6oL 3OMYJ3H90do, sgwsEmduobo — aflatoxin M1 (AFM1) sGol 9H09gM0
439Dy dogMo s Lsbogomm dozm@mdubobo OTA  ©s AFMI1. G:Mmdgeros
Po68gddboeos Lemzmb sGoLOlM3go Lobgmdoligsb 3HMm©dEoL 3oMEs3oMo
©oBYd™M36900L gBom 9B MO HMIB3OMPI30MO H00BINMGd0m. GMIOL
d5b396909eoi3 9®oL 0.05 and 0.5 ppb. AFM1- ob. ®dgdo sdm3zegbols o
50dmBgbol d98mbgg3580 dozmGHmgbobo 51939 Tglodergdgwos godmzeobogl
36Om©dBHTo. 29O 90bodbmols  dogm@GHmdbobmmo  albgdm3bgds
d9Loderms 0gmlb gaBMYgbme0o, 4569560 BodBMMGdom  godmf3gmwo, Mg
39100lbIMBdL  ©sdslibgdmzbgdgero Mmdol Lmzmgdol sOUYdIMDIL  »FwrseME
36MmEJGHOoL  ©sdHBsgdol  3OHmEglido. 96, Fgbodwrms  9bmygbmMo, b
d0boobo  BodBHmEdom  0ogml  2ob30MMdgdMwo, o3 80mMOmdL
9030m@HMmdbobol  sfoMdmgdgro  Lmzmbgddo  3MEHMOgdol  Lobgmdgdol
SMLYOMAS.

doBbgmeos, M3  bgdoLdogmo  3OMmEJBHo,  OMIGDI3  (390JWOIW,
b9wm3bmcmo BsM930L o6y 0BMmYds MdOL bmzm, 890353L dozMmEHMJLobgdL.
0939, M15330603905, FBIWbLFML BrI30MHDBY sOLGdMwo MdOL bmzm
4m390m30L 56O 3090093l 303mEMJLobgdol sOLYdMdL dGm©Jdo MBOM
39303, 8900@gds 0mgasl, ®md dozm@GHMmdbobmemo 3OHMYJ30s Tglsderms
3600936903650 gobLb3530gdM©IL d0zMmEHMJLogIBMMO Lrm3MgdoLsb [69].
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©09909, 303mE™MJLobIdOL 93MEMAO0YOHO MMEO S EIBOTBMEGdS 33003 5O
5ol BOMEos  dgufogeromo ™S, 890Mmmegz5HYOIE0s  FMOZ5WO
303mm9bs  J03mEH™MJLobYdoL  BWBJ3090Mb  ©39300MGdOm. G SGOL
dgbhogwowo oy My GMm@wo ©s ©sbodbMwgds 53005  FozMmEHMJLobl
M3MPMmE GAOL 3MMOYJEHJOoL sdBsEIdOL 3MMmEgLldo Fog™sd 3bMdOEE0s
&0d obobo oMo 9bgb 8M69dMm035 sOBYOVIED M3 gdls, MHMIEGOO3
3909390000  300MdI6  3mb3MM9630s  gomfiomb  Lbgs  sbseB9b
6256003908, Mo,  8Mm03m3mb  M30MsGHILMdS 00  3MI3egduIOHo
932LobEBHYIOL 306HMdYdT0, Losg 9MLYdIMOGD [70]. oo saMgm3g SHILOSMIGO
Jo80m0 Logaborols Bodol dmddggds, MoLsE 099bgd9b 3mIMbogzsEooLsm30L,
OMaMO3 306316096300L god(g3 0oL, Goms 8MmodgOH0Mb go®dgdmdymabo,
56 0958390bmb oo DO o godMezegdol 3MmEgbo gemMLs s 08539
G®Mx03nw  60dsby [71]. Bgdmom  s0bodbmwo  BwWbJizogdol oMo,
903m@Hmdbobol dmGogo MHMeEo slY3g Tglodwms 0gmlb  5O3GHOMGOIOMDS.
903m@™JbobMO  3MMmEYd3osl  od3b MbsMo  Fggaml  goMgdm  306HMBYBU.
3o9momolsmzol P. nordicum — bogs P. verrucosum — ob OTA dombobmgbo
BOHEOOL o 53300l Mbs®l NaCl — ob dopswo  3mbggb@Msgools
30619030 53, B39 gdM03 ITIM0EGIMWO 3OHMEYYJBHJOOL Fomdmgdolsl
360093690 m3bs0 dglodhbgzos [72].

©5305ebsFm3 6590300 HoMBmoagbl 930 3909l LTLISEIGOSL MdOL
bm3mb BOEOLIMZ0L 30069 JozmGHMJLobmEMmo 3OMEMJ30oLsM30L. FogMsd,

390dgds  000g35L, OMI  TdsbsFM 9GOl dgBo oMo  LmdLEGHMIGO
903m@MJboagbmGo  3OHmIaoobmzol, 08 Jgdmbgzglzsdo, vy ol EodoEn
A9939653M D9 0bsbgds (5- 7 °C)

50 3569dmg05d dMm335 F9LdEgOMds S 030943565 00 sli33bsdy, BMJ
992399306M9006s  3OHMm©IEGHoL  ImIfongdol  3gMomEo  ©s  89dozs©

3393Mb6EGMM@gd0bs 3H9839M0@OHo Mg 0d0.
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0935, VO MoL3IOL 9dmbgg35d03 30 VIR MBI A53MbEHMMEEL MdY,
OHIgoE 96 Mbs 0gml do3mEHMJLodbmMo M30L909d0L dJmby, s d9dma
be3mb 399WEHOO0, HMIGOLSE by m3zbm®ms© 499m30Yg690m ©ITBsIdOL
36m3gLdo.

gb®owdo  ImEgdmeos  30z3m@GHMmJuoboms  sLIzgd0  FogLodseEr GO
oM 9bmdgd0 (EFSA2004).

3bMoo 3.5. 303mEHMJLobms L3900 FogdLOTSEMHO MOMEIbMdJdO

d03m@™JLobo ng/kg (ppb)

Aflatoxin 4-10

Fumonizin 800-4000

T-2 Toxin 0993353900L 30398805
Zearalenone 50-200

4390l Lobgmdgddo dozm@mdboboms 503mbhgbolss 5/56
509bMdOLYD LEBOZIMOLIMZOL 59Y339G OO0 65E0EH03MMO FJ0OMPYdOS:
TLC, 8o@owo bobdomol Lombmd®ogo Jhmds@ma®dogos (HPLC), soMob
JOMASEHMAM305 (GC) QS 1399BHOMIGBHO0S, 3330606 gdo
JOMASGHMAM58305LmMb gOHMoQ.

9030GHMmJbobgdol  s©dmPBbol  FoBbom  2sdmygbgdero  soMOL
JOMA5GHMAM55300L  IgMEOL  gOHo—9gMmo  YoMymazomo  dbsMgs, Gmd ol
LoFoMmMmgdl 60ddgdol Focdmdabsl, FOMIsEHI3500s s 9GOl F93MIgdO0L
05839001 5edsmMds. F9GOIASQ, S0M0L JOMTsEMYMIB00L IJMEO 6530 9ds©
309m0y9gbgde.

B30bL d90nbz93500303mEMJL0bgdoL FHgLEHOMgdoLIM30L  gsdmzoygbgm
LGOS0 GHgbdgdo (RIDAQUICK tests) Gmdgerog 13960 0b@gblogmdsls s
L56M95J30M POMDBY IMI0JIIGO0m 0393 FosberMmgdoo dsB39b9dEdL.
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00 99000bgg35d0 ) bsBo 458mPbs 4{jon-do 30b396GHMo30s = 20ppb-b, 0¢) 8fjor-
do - 10ppb-b s 16{jo - 4ppb-b BHmros.

3500 3.6. 3030GHMJLobYdOL (335¢9d5MdS MMOLS S GHJI3gMOGHMIMOL

dobgzom
2 3306 (18 °C) 1 39 (10 °C) 3 39 (6°C)
4 fo. - - -
8 fo. 10ppb - -
16 {oo. - 4ppb 4ppb
b6, 8 303mEHMJLobgdOL godmawgbol LHMmsxo @GHgldo
EXETE 5 = = | 2 =
gl 1] g R M E | B | 1] ¢
EXmTE - 2 = z | » z
B: -t HB:- ¢
|15 min IR 2 - : = =Y g
[0, ———— poms=ma ~— . T '-
| oiophanmi| #0] L B I

test band control band

330930l 9M3EgOm gBedbg o6 2odmzwgbows dozmGHMJLobms Momgbmds
D0356ML Bgdmm. ©s13360L Lobom Fgodwgds omdzsl, ™A dozm@GHmdbobgdols
3Mb6E®Mol JoHBbom 4oLsm3z5coLobgdgos ©539gbodg Bog@meo:

> 3bmggmol 339006  dgLoggMolbo  3GModBHols,  Mog  983gMbdL
3030GHMJLobgdols ®dgdo dmbzgMols

> 300960L5 s LOLWRMOZ0L BMMTGOOLs @S LEHIBPIMEJOOL (335
(H39000L, ML Fgbsbz0l s 3MMEYIE0L sdDsIdOL 3MMm(39Ld0)

> $993905G MO0 Hg700900L LHimOs d96mhg3s
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> bgarm3bMo 299mygbgdvgero Lmzml 399 EIMHgdo

3.5.005005¢mbs 3L dmdFoxgdol ™ML bodmgsbo 3753980L gs0sgdbs

3b0dmgzsb0 9593900 860893690M356 993wgbsls sB9bgb 3HMm©mdEdo
50MTsGoL Ho6dmgadbols s 3999M0 301999008 Bsdmygsodqdsdo. SdoEHm™a
360HmYJBHoL  §oMdmgdol  yzgws  BEI©osbg bgdmos  Jodowco o
6560933030 899m(dgds. 81000350 3MmbGHOMEEIdms 3bodmgsbo
953539000 256M59dd60L ©0bs303s 60dmBgddo.

0936 09 BOJBHMOB OOV V35300600 ITBSbOFML BoGrolbo
@5 Jodon®mo dgagbomds, MHmymmoas xodolb 09bgds s 296Mgdm
399 BHMOHIO0L 493w 9bo.

39M33IN  350g3mgdgdBY  ©IM3I0EYIONW B gl (3LOLIBYOO
LogMAbMdEs© FglsdRbg305 BMYogMHm d98mnb3935d0, bergm bmado d30Mg.

9930L(o3090  ©BdoWbsFMl  ImAFoyqdol 3MmiEgido  dodobsty
3309900, OHMIgebsg 4obogol dgbsbgzol 3gHom@do s ©s350y0bgm,
G0 BB FM3 0lg39, OMAMME A 990393L LoboMAJOE™ 50300gMH9d9dL,
05658 53 990mbz9g3500  MobsBIMIEOMds  2oblibgs39dMos,  dmdfoxrgdol
3Mm3gbdo sOLGdMwo B03m0gMHgdgdo FoboEOL (33WOWgdSL s GHM-9MO
d6003690mgsbos  ®dol  3bodol  gotoddbs.  s0bodbmo  God@BmMob
390035¢0Ljobgdom Bz9bo 330930l FoBobL  FoMdmoaqbos dgagz9LHoges
dma{ogzgdol 3Om3gldo 3bodmgzsb0 85553900l gotroddbol mogolindwyemgds.
3b00m3z960 8593900  obLO3MPOMGIM Bl SOl BOgmMOYMGISMS
33w9do @5 IMmbsfogmdgb  MxMgol 03 99ddMbgdol  Fgmfigzemodol
9320690530, MHMIgEoag 6030009MgdsMs (330l SbMEOEF0EOL. OB
90000 50b0dbmols Imbsfioergmdls Lbgs olgo 3MmEgbgddos, GMMaMOO3
5oL 5530560l MEMYBO0BIoLMZ0L JgmE3wrgeo Bogmogmgdgdols dofjmgds:
3b0ddo blibso 3039306900 s FMLGsE0IdO.
3b®o d9-4-9o 39905 Hdgdo sOLYdME0 oMM 3bodmgzsbo d5539d0
@5 G50 m30L9d900 [73].
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3b®owo 3.7 ©d9d0 500mP7boo doM0MO (30dM35600553900 S oo

30L90900
059395 JodomMo (M FyMIugy! 20°C100ml 103336
RMEOHIMES 09950039600 Md56dol | fysendo 039
3b0dd0(%) blbomds g6
Box 960 8553900 , ™b935000 MMobob 3Hgd39MoEwesbY
96dML CsH,COOH 3,3 3,800 0,966
3936MHmbols GsHuCOOH 1,8 0,968 9,929
393600l C7HisCOOH 1,3 0,068 0,910
Box 6o 9553900, 8460 Mmabol 3gd3gcmo@wcmaty
3936M0bols CoH1sCOOH 2,6 0,027 0,805
WwsmGobols CuH2»COOH 2,7 0,0087 0,883
domobBobol | CisH»COOH 10,77 0,002 0,863
3oendo@obol | CisH:iCOOH 24,4 0,007 0,849
LGgoM0bol Ci7H3sCOOH 9,5 0,003 0,845
MR IO 3553900, ®HY3500 MMobob 98396MoE MDY
megobol Ci7H3COOH 32,2 mblbso 0,898
wobmeools CiH:1COOH 3,6 »blbso 0,906
wobmegbols | Ci7H2COOH 0,2 mblbso 0,914
ssjombol | CiyHa1:COOH 0,96 mblbso 0,824

@Yool d0Bsbos  OMIsGH Mo o byygdmzbm  BogzmogMgdgdol

©3MM3905 5 3MMEMIEoL doyzsbs oligo 30630580, HMIYEOE Y39woHY

bgloy®gero 0d69ds dmbdstgdobmgob.

0ol 3Gm39bd0 FgbFagzw00s BMY0IOHMNO MEYEMwo bogMomols

29Mddbols

3900

(63995553960,

96035553960,

d0560555379600

Qo
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3630mb3553M0 ©MV0E0.) 3OMm3ELOL bobyMdwogmds dmoEsgzs bsd ™39l
39bLsBOZOMEO }9d3gMBHMOOL O BoMOMI0MO 96056MdOL 306HMBYdTO.
L9 PYOIM 0gm oYM 3H0TMZs60 8553900l A5MHOJdbol s Fgomgzoligdol
053019090 90900L  Fguogars, MHMIgEoE  LEdMEM™M  3OHMmEJBdo 300y
5m©gbMd00  Qoo@OL  Fog™Mod  sOMT>EH 0L @5 299996M0  m»30L90900L
Bodmyoer0dgdsdo 36093690 m396 MMl sLM¥IEgdL. MmdoL bmgm SO 9dls
360083690356 Gmmb 36OMm©dGHol dmdfjoxnqdol 3Mm3gldo, mdo 3sdmymal
196M39BE @035Bol s 98 M3965L3bgeol  Imddggdom bgds 3bodol
30OMmobo  3b0dm3zs6 95939000 @O AW0EgM0bs@. (3bodol  QoMoJdbs
MM 063gblor©ms© 8080bsMgMBL 3OMm©MJ@ol bgsdomdy, 30Mg dob
dos 8969030  x3gMIBE w035l ImddgEId0m FOTMYMBOEIO 5JYMHMBYO
9036MmmMA560DIoL batrxbg.

3b0dol  2o6Mogdbol Fggao Fomdmoddboo 30RO 85535
390LO3MPOPIM 253w 9bsls bl Lodmwmm  3GMmEMJ@ol  ™30L9d900L
Bo0Mmyo0dgdsdo (05635035,  9MdMI35,  3OM30MbBTge3s,  3936MbIz930,
39360605535 5 35300 5535) [74].

3.6. LsdMEm@ 3OHMEIEHdo 0096E0B0E0MGIMEo doMomsEo 3bodmzsbo
053539900 o 85000 130198900

3H®0o 3.8. ©335¢bsFMIo 009bEH0R0(30609dw0 3bodm3zs60 T553900

9500 3090900
05939 JodomMo Y Py ML) 103336
REOIMES 090500996 Mdos 20°C100ml | ogg
Q5335¢0bs Fmdo(%) Dgodo
blbomds
PO

Box g0 8553900 , ™b935000 MMobob 3gd39Mo@esbY
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393Mmbob GCHuCOOH 4,65-4,57 0,968 9,929
3936M0ognols CHisCOOH 3,34-2,60 0,068 0,910
3936060l CoH19yCOOH 1,52-1,38 0,027 0,805
omMobols CuH2COOH 3,11-3,23 0,0087 | 0,883
doMobEobol | CisH2COOH 0,20-0,21 0,002 0,863
3oedo@obol | CisH:1COOH 1,37-1,35 0,007 0,849
bEgo60bols Ci7H3sCOO 9,94-10,92 0,003 0,845

360Gl LAHOMIGHMOL ©s 3MbLOLEIBE0SL bodol domdodorMo
39M5gddbom (omdmddboro CO2 30 gsbs306MHMdYIL. Fglfogwrowo 3bodmgsbo
0553900 96003690 ™356 (3300005l 49bosol  sdBHomMo  IVoOoL
36MHm3qldo 800Mqde J9009390Dg IYMHDbMOdOm. orsddbol 36MM Yool
wAMO3gbmds  39OEOL  Lodmemm  3OmEdBHdo s  FoMdmoyqbl
domgdodoMo  ©s  JodoMo  aoMogdbgool  Lygdzgol,  GMmIgeos
8090b5M9MmdL 3O:Mm©Md@ol dmdfoxzgdol 9@s3by.

3.7 pH - obs 353965 8mdfjoggdols bosmrolbdy
dmfoxgool bEH0580, ITdsbsFM 0d9bl BEOdOWOHMASL, bgds TgEo©
35603Mbov)0, 2563000560909 sOMTSEGH0D S 39dMMO.
3bmdowos,  MMI  803OMMEOmRBoBIMs  Lobogmagbarm  LoBE3MIOL
LooMLgdM  @o6gdml pH  25bLsB®3®ogL. s OMymO3 3bOHowosb Bsbl
dbmemE 2 m30L 496353eomdsdo 9060dbgdm©s sddserboFml pH - ob
3momboo 3603369crmgsb0 (3300009ds.

3b®owo 3.9. pH-0ob (3350905005 3mdfoxnqgdol bsbamdwogzmdowsb
2499m30bsty

O™ pH

©9OML ©T5@JOS 0 6,65
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190396 EOL ©odsEHI0S 30 fmoo 6,55
QOFM0 45 §moo 6,35

2900 3OMdS 1 bosoo 6,25
130m®3dol doggds 16 byso 5,45
dmdfoxqds 1 33069 5,30
dmdfoxnqds 1 39 5,15
dmadfogxzgds 2 039 5,12

3036m3Mm3wo  m3Mmgdol  BOI-49630000M905BY, [godsombms
306396300l g93wgbol  Jghogerolisls  sBmBbs, MM  sdmzwgbogo
9036mb3M3Mwo  Bm3mgdo  Aoblb3s3nd0sb  Blgoglo  Lobgmdols  Lbgos
000800509 gd0oLgsb,  296Mgdml (335w gds©  30MMOYPIMB  53ESE00L
0505w0 MBsMOm, o3 39b30MHMBYBL Foo BHMEGMBEGHMdL pH-ob FsGronm
©0535BMbJo  3$983gMoBHMMOL (339 gdoEMdsDY.  sbgmo  F5930560B0b
360Om3bGHMWwo 335w ds@mds 96 sbgbl 8603369 ™m356  293agbsl
©5335bsFml botobbbg, 0939, Mbs 500bodbml, Mmd ol bsdz0ws©
396530603908 5OHMBoBHol  [omBMIJIbgr  5030009MHGdMS  IYMHM3Z705DY
96003690356 go3ewgbsbs.

390Mm3wobs MHMI  FBSEbsFM, MMIgwo3 Fowswro  8:53056Mmdol
3060Md90d0s Do YOMWo, MBOM IgBHo© F93OIwo s FYsM0s BmOIoL
0350bsBOOLom, 0MI3s 9953MMMEs© dYoxgs. §oMmdmgdol  3MmiEgldo
05050 8553006005 256530MMdGOL BB FML F5593996 5OMTSGHL, M3,
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