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Since the clinical studies of individual strains are expensive, genetics and proteomic
approach become more and more popular. Although the mechanisms of adhesion are still not fully
understood, the proteins involved in this process have been identified and characterized for
probiotic strains. But this is a multi-factorial process that can not be attributed to one protein, only
to the interaction between them. It was believed that these are mainly surface cell proteins, but more
and more researchessays that proteins known by their intracellular functions are also found on the
cell surface and engaged in adhesion. Adhesion of pathogenic microorganisms to the host has been
studied more comprehensive than for probiotic ones. Since there is no evidence that the mechanism
of adhesion in both cases is different, this knowledge is useful in investigation of adhesion of
lactobacilli. For example, in the experiment that was described in "2-DE and MS analysis of key
proteins in the adhesion of Lactobacillus plantarum, a first step towards early selection of probiotics
based on bacterial biomarkers" they investigated cell wall proteome of strains with different
adhesion activity. Although protein patterns were the same for all strains, 35 of the investigated
proteins had different levels of expression. Such studies make it possible to predict adhesive
properties and select only the most effective strains for clinical trials. According to some genetic
researches, comparing the adhesion properties of several strains showed that strains which
haveplasmidshad greater adhesion activity than those in which there were no plasmids.

The other research considered that strains of plant origin can become probiotics, too.There
was a study of the strain Lactobacillus plantarumLMS3 isolated from the plant, which showed its
high adhesion activity (the same as for usual probiotic strains), high resistance to environment of
human digestive tract and the ability to form biofilms in its conditions.

Lactobacilli has been shown to suppress the adhesion of Escherichia Coli and Clostridium
difficile, but they do not compete with Helicobacter pylori for adhesion sites.It was also found that
the hydrophilicity and hydrophobicity of the surface of the bacterium are related to the adhesion
acivity to the solid surfaces. Thus, adhesion activity is higher when hydrophobicity is the same,
than when the opposite. It has also been shown that pretreatment with lysozyme significantly
increases the adhesion activity of lactobacilli to surfaces covered with saliva.

YIOCKOHAJIEHHSI CYYACHUX CIIOCOBIB CTEPMIIIB AL
PUBHUX KOHCEPBIB TA IX OBI'PYHTYBAHHS

Kymnipenko H.M., K.T.H., cTapmmii BUKJIa1a4
Opecbka HaliOHAJIBHA aKA/IeMisl Xap4Y0BUX TEXHOJIOT i

TexHika 1 TEXHOJOrisl TEIUIOBOi cTepuii3alii puOHUX KOHCEpBIB B MepMETHUHIN Tapi, Ha
CydyacHOMY eTami, O€3CyMHIBHO, HE BTpaya€ CBO€l aKTyaJlbHOCTI, XO04a 1 Ma€ psij 1CTOTHHX
HEJOMIKIB:

— HEMOJKJIMBICTh OTPUMATH CTEPWIBHUHN MPOIYKT y BEIUKOTabapuTHiH Tapi,

— T'POMI3KICTh YCTaTKyBaHHS;

— He0e3MeYHICTh 00CITYyTOBYBaHHS OOJIaHAHHS, 1110 TIPAIIOE 1] HAJTUIIIKOBUM THCKOM;

— 3HayHa TPUBAJICTb MPOIIECY CTEpUITI3allii;

— MOTIPIIEHHS SIKOCTI KOHCEPBIB Yepe3 HEOIHOPIAHICTh 1 TPUBAIICTh TEIIOBOT 0OPOOKH.

B octanHi poku B puborepepoOHO1 rainy3i BUHHKae He0OX1IHICTh yJOCKOHAJIEHHS CIIOCO01B
crepuiizanii. s mporo ciig 00'€eKTUBHO OLIIHIOBATH i1 €EKTUBHICTD.

Crepumizallisi KOHCEpBIB MpHU3HAYEHA JUIsI OTPUMAHHS MPOAYKTIB, IO BOJOIIIOTh
MIKpOO10JIOT14HOT CTaOUIbHICTIO TpU 30€piraHHi 1 rapaHTylIOTh BIJCYTHICTh PHU3HUKY OTPYEHBb
NPOAYKTAMH JKUTTEAISUIBHOCTI TATOT€HHUX MIKpOOpraHiamiB. ToMy BH3HAuU€HHs JIETaJIbHOTO
BIJIUBY Ha MIKPOOPIaHI3MH BHCOKHUX TEMIIEPATyp € OJHUM 3 HaWBaXIMBIIIKUX €TaliB HayKOBOTO
OOIpYHTYBaHHA NapaMeTpiB HE TUIBKM TPAAMLIHHUX, a H HOBUX YJOCKOHAJEHHMX CIIOCOOIB
CTEpHITI3aIlii.

125



JUnist 11i€1 MEeTH BUKOPHCTOBYIOTh CydacHi rpadiuHi Ta aHaJITHYHI METOAM OLIHKU (PaKTUUIHOI
€(EeKTUBHOCTI TIPOIIECY CTepuimi3allii, sKi CIHPalOThCSd HAa MAaTeMAaTHYHY MOJENIb 3aruberni
MIKpOOpraHi3MiB, 3aCHOBaHYy Ha 3aJIS)KHOCTI IapaMeTpiB iX TepMOCTaOLIBHOCTI BiJf TeMIepaTypH i
TPUBAJIOCT] TEIJIOBOT'O BILJIMBY.

3HWKEHHS TPHUBAJIOCTI PEXUMY MOKe OYTH KOMIICHCOBAaHO MiJABHIICHHAM HOTO
TeMIIepaTypu JUIsl 3a0e3MeueHHs MIKpOOi0IOTigHOI CKIIaIOBOT IPOLieCy CTepuiTizallii. 3aaexHo Bij
TOMOTEHHOCTI HPOAYKTY 1 TEMIIEPAaTypHOTO PiBHS TEIJIOBOT 0OPOOKH, MOKIMBO BUKOPUCTOBYBATH
JBa CrocoOM CTyImiH4YacToi crepwmsanii. BukopucTaHHS CTYHiHYaCTHMX PEXUMIB JI03BOJISE
CKOPOTUTH TPHUBAIICTh cTepmiizanii koHcepBiB Big 10 mo 40 % y mopiBHSHHI 3 TpajAuLiHHUMH.
OpmHak BHCOKOTEMIIEPATYpHI CTYIIHYACTI PEXUMHU CTEpHITi3allii Maike He BUKOPHUCTOBYIOTHCS B
pUOHIi MPOMHUCIOBOCTI Yepe3 HEMOXIIMBICTH TOYHOTO BUMIPIOBAHHS IapaMeTpiB, 0 TOTO X
3aCTOCYBaHHS BHCOKUX TEMIIEpaTyp HaBiThb MIHIMQJbHUH 4YaCc HEraTUBHO I103HAYA€ThCA Ha
XIMIYHOMY CKJIaJ[1 IPOIYKTY.

Bupimutu momiéHi mpoOieMd MOXKHAa BHUKOPUCTOBYOYM IPHUHIUII  KOPOTKOYACHOI
BUCOKOTEMIIepaTypHoi crepwmizamii. Ha mpakrtumi meid Metox OTpHMaB Ha3BY aCENTUYHOTO
KOHCepBYBaHHs. OCHOBHUMHU €TaraMu MpPOLeCcy € OTPUMAHHS CTEPUIBHOTO IIPOAYKTY 1 (hacyBaHHS
HOro B CTEpUIIBHY Tapy NMPH CTEPHIHHHUX (ACENTHYHHX) YMOBAX, IO JTO3BOJISIE 30€PErTH SKIiCTh PU
OJIHOYACHOMY JIOCATHEHH1 MiKpOO10JI0Ti4HOI cTabiIbHOCTI. B prbHiii mpomucioBocTi Oynu cripoOu
3aCTOCYBAaHHSI METOJy aCENTHYHOTO KOHCEPBYBAHHS, SIKMH JO3BOJISIE 3HAYHO 3HU3UTH TPUBAIICTh
Ipolecy cTepuiizallii, 0IHaK MIHUPOKOI0 3aCTOCYBAaHHs LieH crociO He 3HANUIIOB.

IcHye psin ambTepHATUBHHUX CIOCO0IB cTepmiizamii. Jlo HUX BITHOCSTHCS OMIYHUN HarpiB
MPOJYKTY, TIOJAYM'sHA, EJIEKTPOKOHTaKTHa crepwiizamis. Jo cmocoOiB  crepuiizamii, 110
JI03BOJISIIOTH HarpiBaTé MPOIYKT 03 3aCTOCYBAaHHS CEPENOBUINA, IO Tpie, MokHA BimHectn HBU-
crepwiizamito. CrepuiizaTopy I1bOTO THUIY M[MO30aBI€HI OJHOTO 3 HEAOMIKIB TPaJAULIHHUX
aBTOKJIABIB — HEPIBHOMIPHOCTI TEMIEpPaTypHOTO MOJs, IO € OJHIEI0 3 NPUYMH HAIIUIIKY
CTEPHJIBHOCTI KOHCEPBIB.

VY 3B'SI3Ky 3 THM, II0 NEpepaxoBaHi BHIIE HOBI eleKTpodi3uuHi crocobu crepuizaiii He
3HAMIUIM 3aCTOCYBAHHS Yepe3 TeXHIYHY HEIOCKOHANICTh, HEOOXiAHICTh CTBOPEHHS €KPAaHOBAHOI'O
3aXUCTy 1 BHKOPUCTAaHHS Tapu 3 JICACKTPUYHUX MaTepiaiiB, 3alUIIAETHCA HEOOXITHICTh
YIOCKOHQJIEHHS KJIACMYHOi TemoBoi crepuiizaunii. [Ipobmemu  ynOCKOHaJEHHS MpoLecy
CTepwIi3aIlli MOXXJIMBO BUPIIMIMTH MPHU peajizailii KOMIUIEKCY 3aXOiB, B3a€MOIOB'SI3aHUX MIXK
co0010.

3riJHO TEHJCHLISIM PO3BUTKY METO/IB OOpOOKHM 1 30epiraHHs KOHCEpBOBAaHUX IPOJYKTIB
ABAILATh TEpLIe  CTOMITTSA XapaKTepU3yeThCsl IHTEHCHUBHUM  OCBOEHHSM  KOMOIHOBaHUX
010(¢13MUHUX TEXHOJOTIN. J[0 YMCiIa TaKMX MOYKHA BIJTHECTH 1 Oap'epHy TEXHOJOTIIO.

II# TexHONOTIA 3aCHOBaHAa Ha BHMKOPHCTAHHI METOIB PETyJIOBAaHHS IPOLECIB Xap4OBUX
MPOJYKTIB 3 MPOMIXKHOIO 1 BUCOKOIO BOJIOTICTIO IIUISIXOM BUKOPUCTaHHS (aKTOpIB, 1110 30€pirarThb,
a0o Oap'epiB. 3HAUEHHS TEXHOJIOTI{ MMOJIATa€ B TOMY, 1110 BPaXOBY€ETHCSI HE MMPOCTO CyMapHU BILJIMB
psly TO3WTHMBHUX 1 HETaTMBHUX (aKTOPiB, a BU3HAYAETHCA X CHHEpreTudyHuil edekrt. OOk
CHUHEPreTHYHOro e(ekTy KoMOiHaLii 11X (i3UKO-XIMIYHUX Oap'epiB 3 TEMIIEPATYPOIO, JO3BOJISIE 110
50 % 3HM3UTH BUKUBAHHS TECT-KYJIBTYPH, MIKPOOPTaHi3My, KM BUKIIUKAE CTienU(pidHe ICyBaHHS
HPOAYKTY.

[Tom'sIKIIIEHHST KOPCTKOCTI PEXUMIB CTEpUIII3allll 3a PaxXyHOK 3HIKEHHS TEMIEpaTypH,
CIIPSIMOBAaHE HA TMOJIMIIEHHS $KOCTI T'OTOBOI MPOMYKIIi, MOXHA 3AIHCHUTH BHKOPHCTOBYIOYH
OKpEeMHUH BUMAJO0K CTEpHJII3aIlii — MacTepU3aIliio, HETPAAUIIINHUIN CITOCIO B KIIACHYHIM TEXHOJOTI]
riIpOOiOHTIB.

Ie Oinbmr TpuBana TemaoBa 00poOka riipoOioHTIB npu Temieparypax 80 ... 100 °C. B uux
yMOBax, MepIl 3a Bce, TMHE Mikpo(diopa, II0 He YTBOPIOE crnop (ApLKIKI, IBiJIEBI rpudw,
BEreTaTUBHI KIITUHU OakTepiil), 3MEHIIYeThCS KUIBKICTh (JOpM, IO YTBOPIOIOTH CIOPU, YUM 1
JOCSTAETHCSI MIKPOOi0I0riuHa CTablIbHICTh TOTOBOI MPOAYKIIIT MPOTATOM IEBHOTO TEPMiHY 1 YMOB
30epirannsa. [lns 3a0e3neyeHHs MIKpOOIOJOTiYHOI CTaOLIBHOCTI MpH 30epiraHHi 00OB'S3KOBOIO
YMOBOIO € BUKOPHCTaHHs KOHCEPBAHTIB, 1110, 0€3CYMHIBHO, TAKOX SIK 00OYMOBIIEHI TEPMIHH 1 YMOBHU
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30epiraHHs MOXKHa BIJHECTH 10 HENOJIIKIB JAHOTO CIOcoO0y TeruioBoi oOpoOku. 3 iHIIOro OOKY,
MacTepU30BaHI KOHCEPBU 3a OPraHOJENTUYHUMHU IMOKa3HUKAMH 1 OI10JIOTIYHOIO IIIHHICTIO,
0€3CyMHIBHO, IIEPEBEPIIYIOTh CTEPUITI30BaHI.

3MEHILEHHS! TEIJIOBOIO HABAHTAXXEHHS Ha MPOJYKT B MpoIeci cTepuiizaiii, Moxe OyTu
JOCSTHYTO TPH BHUKOPUCTaHHI Takoro Merony sk TuHAamizauis. CyTh MeTOQy 3acHOBaHa Ha
CTUMYJIFOBaHHI TMPOPOCTAHHS CIOp MIKPOOPTaHi3MiB 1 TPUBEIEHHS N0 BTpaTH HUMH
TEPMOCTIMKOCTI. 3aBASKH IIbOMY JUISl 1X 3aruOesni moTpiOHO MEHIIe TeIuIoBe HaBaHTaxeHHs. [lpu
IIbOMY TPOIECH NPOTrpiBaHHS, BJIACHE CTEPWJII3aIlli 1 OXOJOKEHHS 3/IMCHIOIOTHCS B JIBA €TallH,
MK SKHMHU IHTEPBAJI 4acy JOCATAE BiJ KUIBKOX TOJMH JI0 JOOH.

Takmii crioci6 crepumizaiii MOxe OyTH BHKOPHUCTAHHMH JUIsl NMPOAYKTIB, SKI MOTPEOYIOTh
M'SIKUX PEeXHUMIB OOpPOOKH 1 HE MICTAThH BENHKI KicTku. TuHAAI3allis HEe MOXKe 3a0€3MEUNTH TOBHY
3arubesb TePMOCTa0lIbHOT MIKpO(MIOpH TUITY THIJIBHUX aHAaepoOiB, BIAMOBIJATLHUX 32 IMICYBaHHS
KOHCEPBIB 1 XapuoBe OTpyeHHs. ToMy TiHAaNi30BaHI KOHCEPBU HE € TIPOMHUCIIOBO CTCPUIHBHUMH 1
MMOBUHHI 30epiratucst Ha BiAMIHY BiJl 3BHYAaWHUX KOHCEPBIB IPH OCOOJMBUX YMOBaX, SKi
OOyMOBITIIOIOTBCSL  3a34ajerib. Taki XapuoBi MPOAYKTH HPUHHATO HA3MBAaTH «HAIiB- abo Vi
KOHCEPBaMM.

YaockoHaJeHHS TUHAAI3AIil JO3BONMIO OTPUMATH HOBUH BHUJ TEIUIOBOI cTepwIi3arii -
TepMocTabinizaiiro. Bona € Haiibinbm eeKTUBHUM CTIOCOOOM MiABUIIEHHS SIKOCTI CTEPUIII30BAHOI
OPOAYKIIl 1 sABISE COOOK psiA 3axONiB, CHPSIMOBAHMX Ha BECh TEXHOJOTIYHUN mpoIec
KoHcepByBaHHs. KoHLemnIis HaykoBOro oOrpyHTYBaHHS Ipoliecy TepMocTalinizalii 6a3yeTbcs Ha
TEOPETHUYHOMY aHaji3i Ta eKCHepUMEHTAJbHIA TepeBipli MareMaTHYyHOi MOJeNi Ipouecy
cTepuii3alii KOHCEePBiB, 110 00'€HYe Horo Ternodi3nyHi 1 MIKpoO10JIOTiUHY CKIIaO0BI.

Po3poOka HayKOBMX OCHOB CTepwIIi3alii Ha MPUHIMIIAX TEPMOCTaOLTi3allii € aKTyaIbHOIO,
OCKIIbKM BOHA BHKIIIOYae (pakToOp BIUIUBY Ha CTYIiHb TEIUIOBOTO BIUIMBY TaKOTO MOKAa3HUKA SK
KyJliHapHa TOTOBHICTh KICTKOBOi TKaHWHHU CepeAHixXx 1 Benukux pub. Lle oguH 3 OCHOBHHX
MOKA3HHUKIB SIKOCT1 TOTOBUX KOHCEPBIB.

BupoOHHIITBO KOHCEpBOBAaHOT MPOAYKIIi NUISXOM TEIJIOBOI CTepwiizamii € K 1 paHime
aKTyalpHUM 1 HaWHaAilHIUM. OJHAK 3aCTOCOBYBaHI IPU I[bOMY YKOPCTKI PEKUMHU CTepHIIi3aiii
9YacTO MPHU3BOIATH /O TIIMOOKOi TEIUIOBOI ACCTPYKIii KOMIIOHEHTIB KOHCEpBIB, HIO BeAE 0
MOTIPIICHHS OPraHOJENTHUYHUX MOKA3HUKIB, T1CTOJOTIYHOI CTPYKTYpPHU, 3HMKEHHS MEpPETPaBHOCTI
O1IK1B, XapuoBO1 Ta 010JI0TTYHOT I[IHHOCTI, 3MIHHU CITIBBITHOIIICHHS TBEPJIO1 1 P1AKOT YaCTHH.

AHaJi3 ToOKa3aB, M0 ICHYIOUl CHMOCOOM 1 TEXHOJOTIYHI CXEMU BHUPOOHMLTBA PHUOHHMX
KOHCEpBIB HE J03BOJISIIOTH OTPUMYBATH MPOIYKIIIO, sika O BiAMOBiaia Teopii parioHaJIbHOTO
XapuyBaHHs, 1 BUMararTh yJOCKOHAJIEHHs LUISIXOM BIIPOBAKEHHS Cy4aCHHUX eJNEeKTPO(I3MUHHX
a00 XIMIYHUX METO/IB OOpOOKHU.

YIOCKOHAJIEHHS TEXHOJIOT'II OTPUMAHHS JI€ TUYHOI
JTOBABKHY 3 MOPEIIPOAYKTIB
A30BO-YOPHOMOPCBKOI'O BACEMHY

'Crankesunu I''M., 1.1.H., 1ouent, l'epacum A.C., K.T.H., TOLEHT,
MaTwkoB C./., K.T.H., 10LEHT, ’[TaTiokoBa H.C., cryn. OKP «bakanaBp»
'Onecbka namionaabna akaxemis Xap4YOBHX TEXHOJIOTii
2OnechKHil HAOHAJTHHHIT yHiBepcureT iMm. I.I. MeunnkoBa

B manwmii gac € BCi MiJCTaBU BBa)KaTH, 10 HAMOLIBII MIBUIKUM, €KOHOMIYHO MPUHHSATHUM 1
HayKOBO OOIPYHTOBAHMM LUISXOM BHUPIIIEHHS MPOOJIEMHU pallioHaNi3alii XxapuyBaHHs HACEJICHHS €
IIMPOKE 3aCTOCYBAHHA B IOBCSAKJICHHIM MPAKTHULI T1€THUHUX JOOABOK J0 TKI.

BimoMo, mo 3 XapuyoBHX pPEUYOBWH, HEOOXIMHMX MJIA 3aJ0BOJICHHS (Di31070TIYHUX 1
010JIOTIYHUX MOTpe® OpraHi3My JIOAWHM, HAUIIHHIMMM € Oimok. Ha BiaMiHy Bif XupiB i
BYTJIEBO/IIB O1JIKM HE HAKOTIMYYIOTHCSI B OPraHi3Mi, HE CHHTE3YIOThCS 3 1HILIUX XapuyOBUX PEUOBHUH.
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