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JTOCJAILIXKEHHSI OCOBJIUBOCTEM BUKOPUCTAHHA
IITAMIB IPOBIOTHUKIB Y TEXHOJIOI'II BUPOBHUIITBA
OEPMEHTOBAHUX M’AACHUX ITPOAYKTIB

Anomayin. GepMeHTallis € BAXKIIUBOIO CTPATETi€r0 30epexKEHHS SIKOCTI
Xap4OBUX TMPOAYKTIB. BHKOPHCTaHHS 3aKBacoK 3 TMPOOIOTHYHOIO
aKTUBHICTIO TPUBEPTAE yBary OaraThOX JOCHTIJIHUKIB Yy BUPOOHMIITBI
GbyHKITIOHATBHUX (DEPMEHTOBAHUX M’ SICHUX MPOAYKTIB. JlaHe mociimkeHHs
CIIpSIMOBaHE Ha OTJISAJ IMepeBar 1 HEAOJIKIB, BIACTUBOCTEH Ta Oe3meku
dbepMeHTOBaHUX M ACHUX MNPOAYKTIB 3 Tmpodiotukamu. depmeHTOBaHI
M’SICHI IPOAYKTH MOXHA PO3TJISIIATH SIK BIAMOBIIHY MaTPHUIIIO MOCTAaYaHHS
npoOIOTHUKIB 3 MOTEHIIHO KOPUCTIO JJIs 310pOB’s JroauHu. KpiMm Toro,
dbepmeHTOBaH1 M SICHI TPOTyKTH, BUPOOJICHI TPAAUIIITHUMU METOTAMH BXKE
€ JDKEpeJIoM BMICTY MPOOIOTHKIB, K1 MOXKHA JTOCTIKYBATH Y TTOAAIBIITNX
TEXHOJIOT1SIX BUPOOHUIITBA (DYHKIIIOHATILHUX M’ SCHUX TPOAyKTiB. OmHAK,
nesiki 6ap’epu 0OMEXYIOTh IPOCYBAaHHS TaKUX MPOIYKTIB, aIPKe CKIATHUM
€ TIpoIec BiAOOpY Uil OTPHMMAaHHS HOBHX 1 QJIalTOBAaHUX IMPOOIOTHYHHX
mTaMiB, 0OMEeXeHe 3aCTOCYBaHHS MPOOIOTUKIB Y TEXHOJIOTIT BUPOOHUIITBA
dbepMeHTOBaHUX KOBOAC BHACIIJOK HEOCTATHHO BHBYECHOTO BIUIMBY iX Ha
CTaH 3/I0pPOB’ sl JTIFOIMHH.

Kniouosi  cnosa: mtamu  KynbTyp, MIKpoOHa  QepmeHTallis,
byHKITIOHATBHI (EepPMEHTOBAaHI M’SCHI TPOIYKTH, MPOOIOTHUKH, (HI3UKO-
XIMI4H1 TOKa3HUKH, PEOJIOT1UHI MOKA3HUKU, OPTAaHOJEIITUYHI TOKA3HUKH.

Ilocmanoexa npoonremu. IlomimmeHHS SKOCTI Ta 30€peKCHHS
XapuoBUX TPOMYKTIB MIISXOM MIKpoOHOI (epMeHTaiii € JTaBHBOIO
CTpaTeri€lo, sKa  EBOJIOMIOHYyBaja y  BUPOOHHUIITBI  CydYacHHUX
byHKIIOHATPHUX (PEPMEHTOBAaHMX Xap4YOBHX NPOAYKTIB. TpamuriiiiHo
dbepMeHTOBaHI MPOAYKTH BHUPOOJSIUCI 3 BHKOPHUCTAHHIM 3arajlbHHX
METO[IB, SKI TPYHTYIOThCS Ha BIUIMBI Ta NOJAIBIIOMY 3pPOCTaHHI
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ABTOXTOHHUX/EHIOTEHHUX  MIKPOOPTaHi3MiB, $KI 3MIHIOIOTH  CKJIaJ
XapuoBUX TPOAYKTIB. Y BHUIMAAKy 3 M’ SICHUMH TMPOAYKTAaMHU PICT
MIKpOOPTaHi3MiB MOCTYNOBO BIUIMBAaE Ha (I3UKO-XIMIUHI, PEOJIOTIYHI,
CEHCOpHI Ta (PYHKI[IOHATIBHI BJIACTUBOCTI M’ CHOI MacH, 1110 MPU3BOAUTH 10
OTPUMAaHHS MPOJAYKTIB 13 BIJMOBIIHUM KOJILOPOM, CMaKOM 1 apoMaToM, siKi
MOJKHa 30epiraTé MpoTITroM TPUBAJIOTO Yacy.

3aBasgKHM  MOJEpHI3allli XapyoBOi IPOMHUCIOBOCTI Ta JIOCBiAY
OTpUMaHUX 3HAaHb MPO (HEepMEHTOBaHI M’ SICHI MPOAYKTH, BUKOPHCTAHHS
3aKBAaCOK CTaJi0 aKTyaJbHOIO CTPATETi€l0 ISl TOKPAIICHHS KOHTPOJIO
00poOku Ta sikocti. Cepen 0araTbOX CydYacHHX BapiaHTIB KYJIbTYp IS
dbepMeHTOBaHUX M SICHHX TMPOAYKTIB BHOIp  MIKPOOpPraHi3MiB 3
JIOTAaTKOBUMU TIepeBaraMu JJisi 3JI0POB’Sl TIPUBEPTAE BCE OibINE yBary
JTOCIITHUKIB dYepe3 TOTCHIIMHI KOPHUCHI BJIACTUBOCTI JUISI 3JI0POB’S.
OcobOnmBa yBara MNPUIUIIETBCS CIIOKHUBAHHIO IPOOIOTHUKIB — JKHUBHX
MIKpOOPTaHi3MiB, $KI TPHUHOCATH HE JHUIIE KOPHUCTHh 370pPOB’I0 TMPHU
CIOKMBaHHI, a i 3/1aTH1 3MIHIOBaTH MiKp00103 KHIIIKIBHUKA.

Bukopucranas mnpoOIiOTUKIB y M SCHHX MpOAYyKTax (0COOJHMBO Y
BUPOOHUIITBI (DEPMEHTOBAHUX M SICHHMX IMPOAYKTIB) BBAXKAETHCS OJHUM 3
OCHOBHUX YMHHHUKIB IMIIBUIIEHHS Xap4yoBOi I[IHHOCTI. ToMy JiTepaTypHHU
OTJISAJT MA€ Ha MET1 3IIMCHUTH HAYKOBO-TIOIITYKOBU aHaI3 PyHKIIIOHATBHUX
(dbepMEHTOBaHUX M SICHUX MPOIYKTIB, BUBHAYUTH iX TIepeBaru Ta HEJAOIKH.

Ananiz ocmauHix 0ocnioxcensb. BUKOpUCTaHHS M’ SICHUX MPOIYKTIB K
HOCIiB MPOOIOTHKIB € I[IKAaBUM BapiaHTOM BHPOOHHUIITBA (PYyHKIIIOHAIBHUX
dbepmenToBanux nponaykTiB [1]. HaykoBi mani, $Ki TIATBEPIKYIOThH
BUKOPUCTAaHHA (PEPMEHTOBaHMX KOBOAC SIK HOCIIB MpOOIOTHKIB, €
JOCIIKEHHSAMH, 110 TPOBEICHI Ha JIOAsSX. Hampukiaa, crnokuBaHHS
dbepMeHTOBaHO1 KOBOAcH, mo Mictuth Lactobacillus paracasei LTH 2579,
MIPU3BEJIO0 JI0 YCHIITHOT KOJIOHI3aIil KHIIIKOBOTO CEPEIOBHUINA IICs 3 AHIB
CIOKMBaHHS 3I0POBUMU Cy0’ekTamu [2].

[ToniOHUM YKMHOM, EKCIIEPUMEHT CTOCOBHO CIIOXHBAHHS 25 T/ICHb
dbepmenToBaHoi koBOacu 3 Lactobacillus rhamnosus CTC1679 npotsirom 21
JIHS YCHIITHO 3MIHMB CKJIaj (pekanbHoi (hyiopu y Jroaeu qociiaHoi rpynu[3].
Kpim Toro, mociiikeHHs TaKOXX IMOKa3ajo, 110 MPOOIOTHYHUHN ImTam OyB
BUSIBJICHUM 70 3 JHIB MICJs NEpPEepUBaHHS CIOXXKHMBAaHHS (PEepMEHTOBaHOI
KOBOacH.

3aBASKM HAYKOBUM CBITYEHHSM, IO MiATBEPUKYIOTh YCHIIIHY
KOJIOHI3aI[I0 KUIITKOBOI1 (hJIOPU JIOJMHU Ta KOPUCTH JJIsl 37I0POB’s, Oynu
IPOBEJEH] 1HII JOCHIHPKEHHS MOIIYKY BIAMNOBIIHUX LITaMmiB MPOOIOTHKIB
JUIsT BUPOOHMIITBA (PEPMEHTOBAHMX M’ SICHUX TMPOJYKTIB, TaKWUX, SK:
Bifidobacterium longum KACC 91563 [4]; Enterococcus faecium CECT
410 [5]; Ta CRL 183 [6]; Lactobacillus casei ATCC 393 1 SIRP 66 [7]; L.
paracasei DTAS83 [8]; L. rhamnosus LOCK900 [9]; L. plantarum 299v [10]
1 CD101 [11], L125 [12]; Lactobacillus acidophilus CRL1014 [6];
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Lactobacillus sakei 23K [13]; Lactobacillus fermentum R6 [14]; i
Staphylococcus simulans NJ201 [11]. i mramu Kyanyp BIJIIIOB11AI0Th
BUMOTaM JUIsi BUPOOHHUIITBA (PEPMEHTOBAHUX M’ SICHUX HpOI[yKTlB 13
3aCTOCYBaHHSIM IPOOIOTHKIB 3aBJASIKM YCIIIIHINA KOJIOHI3a1l1l M SICHOT MacH,
BHUCOKIN KUIBKOCTI ITi/1 9ac 0OpOOKH (CTIMKICTH IO XJIOPUY HATPIIO Ta COJICH
HITPATIB/HITPUTIB) Ta HE3HAYHOMY BIUIMBY Ha sKicTh (komip, pH,
TEXHOJIOT14HI T4 OPraHOJIENITUYHI BJACTUBOCTI).

Hoseneno, mo Enterococcus faecium CRL 183, 1HOKyJIbOBaHMN Yy
KoBOacy THIy cajsiMi, 3HUXKYBaB OKUCIIEHHS JIMiAIB Ta He BIuiMBaB Ha pH y
NOPIBHSIHHI 3 1HIIUM BUJOM KOHTPOJIbHOI KoBOacu [6]. Kpim Toro, Oyiio
HiATBEPHKEHO KUbKicTh mpubiu3no 7 log KYO/r y kiHnieBoMy mpoayKTi,
1HOKYJIbOBAHOMY NPOOIOTUYHUM IITaMOM. AHAJOTIYHO KOHCTAaTOBAaHA
BeJMKa KUIbKICTh mpoOiotuka L. rhamnosus LOCK900 1 BincyTHICTH
Salmonella spp. ta Listeria monocytogenes y ¢GbepMeHTOBaHIN CBUHSIYIN
koBOaci [9]. KoBbOacu, BupoOieHi 3 UM MPOOIOTUYHUM IIITAMOM, TaKOXK
MaJIi 110 HU3bKI1 MOKa3HUKKU pH 1 OKUCICHHS JIiMi1IB HAMPUKIHII TIEP10Ty
00poOKM TOPIBHSHO 3 HEIHOKYJIhOBAaHUMH KoBOacamu. [logiOHUM uynHOM
caisiMi, BUpobiieHa 3 L. plantarum 299v mana BUCOKY KIJBKICTh KYJIBTYP Y
KIHIIEBOMY MpOAYKTI Ta mpotsroM 60 nHiB TepmiHy 30epiranns [10].
ABTOpPChKE MIATBEP/KCHHSI CTaj0 MiACYMKOM TOTO, IO HE BIIOYyJOCS
CYTTE€BOIO BIUIMBY Ha CEHCOpPHI BJIACTUBOCTI MK KOHTPOJIbBHHUMH Ta
poOIOTUYHUMU 3pa3kaMu KOBOACHOT MPOYKIIii.

Dopmymosanns memu cmammi. METOIO JOCTIKCHHS € BUBYEHHS
BUKOPUCTAHHA IITaMiB MPOOIOTUKIB 3 JOCIIKEHUMHU BIACTUBOCTSIMU Y
TEXHOJIOT1i BUPOOHUIITBA (DEPMEHTOBAHUX M’ SICHUX MPOIYKTIB.

OcHosna yacmuna. M’SCHI TPOAYKTH TPATUIIAHO BBAKAIHCS
BOKJIMBUMHU JDKEPEJIaMU TaKUX TOXXMBHUX PEYOBHMH, SK OUIOK, KU,
MiHepaiu Ta Bitaminu. [IpoTe, ocTaHHI HAyKOBI JaH1 CBIAYaTh MPO TE, IO
pEryJsipHe CIOKMBAHHS M’ SICHUX MPOJYKTIB MOB’A3aHE 3 PO3BUTKOM TaKUX
3aXBOPIOBAaHb, K CEPIEBO-CYAMHHI Ta OHKOJIOTiYHI. OCKUIBKH M’SCHI
POIYKTH BUPOOJISIOTHCS 3 M sIca 1 TBAPUHHUX KUPIB 3 J0JIaBaHHAM PI3HUX
IHTpeaieHTIB Ta A00aBOK, TO JOIIJILHO BBaXKAaTH, IO JAESIKI 3 IHX
KOMITOHEHTIB MOKYTh OyTH OB’ 13aH1 3 ABULIEHUM PU3UKOM JJIs1 30POB’ S
(0coOIMBO XJIOPH]T HATPIIO, KHUP 1 COJI1 HITPATIB/HITPUTIB).

HaiinompeHimum  1HTPEIIEHTOM, SIKUH  BUKOPUCTOBYETHCS Y
BUPOOHUIITBI (DEPMEHTOBAHUX M’ SICHUX MPOAYKTIB, € XJIOPUJI HATPIIO, AKUI
BIJIiTpa€ BaXXJIUBY POJIb Y SAKOCTI (PO3UMHHICTH Mi1O(DiOpHIIpHUX ONKIB 1
COJIOHICTh) 1 Oe3merii (3MEHIICHHS AaKTUBHOCTI BOAM 3 HACTYIHUM
MPUTHIYEHHSIM POCTY MiKpoOiB). PeryispHe crioKuBaHHS XJIOPUAY HATPIIO
MOHAJ IIOJAEHHUX peKoMeHsaliii BcecBiTHROT opranizaiii OXOPOHH
310poB’s (3 T HaTpito abo 5 T XJopuUay HATPIIO) MOB’SI3aHEe 3 MiABUIIEHUM
PHU3HKOM CEpLIEBO-CyIMHHHUX 3aXBOpIOBaHb. KoBOacu MOXYTh MICTUTH BiJl
230 mo 3300 mr Hatpiro/100 r, 0 BKa3ye Ha Te, IO 11 M’ SICHI TPOAYKTH €
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BOKJIMBUMH J1€ETHYHUMH JKEPETaMH HATPIIO.

TBapuHHUI >KUp BIOITpAa€ BaXJIHMBY pOJb y SKOCTI Ta TEpMiHI
30epiraHHsi M’ SICHUX MPOAYKTIB, OCOOJIMBO (PEPMEHTOBAHUX 1 B’SUICHUX.
[TokparieHHs TEKCTYpH, COPUSHHS PO3BUTKY XapaKTEPHOTO CMAKy, apoMaTy
Ta BIUIMB Ha CTIMKICTh IO OKHMCHEHHS MiJ Yac oOpoOKu Ta 30epiraHHs
M’SICHUX MPOAYKTIB € OJTHUMHU 3 OCHOBHHMX ACIIEKTIB, SIK1 IPUITUCYIOTh KUPY
B M’SICHUX TIpoJIyKTax [26]. 3aHENMOKOEHHS 111010 CTaHy 3JI0POB’ Sl BHACIIOK
CTIO’KMBaHHS TBAPUHHOTO KHPY MOB’sI3aHE 3 BMICTOM 1 CKJIAJIOM KUY, TKUN
HE MOBUHEH mepeBuinyBaT 10% Bija 3araJbHOTO CIIOKHUBAHHS €HEPTIii Ta
MaTH SIKOMOT'a HH>KYMN BMICT HACHUEHUX JKHUPIB.

[HmmMy  BakmuBUMH  00aBKaMM, SIKI BHKOPUCTOBYIOTHCS —TIPH
nepepoOIli PepMEHTOBAHKUX M'SICHUX MPOAYKTIB, € HITPATH Ta HITPUTHI COJI.
i kommoreHTH (Y hOopMi 3aJIUITKOBOTO HITPUTY) BIAITPAIOTh BAXKIUBY POJIh
y PO3BHUTKY CEHCOPHHMX BJIACTHUBOCTEH (XapaKTepHUIl TEMHO-4YE€pPBOHUI
KOJIp 1 BUTPUMAHHUA CMakK), OKHCIIOBAJIbHOI CTAOUIBHOCTI (MPUTHIYCHHS
OKHUCJICHHS JIMiAiB) 1 6e3Meku (MPUTHIYeHHS TaTOTEHHUX MIKpOOPTaHi3MiB,
ocobsmBo crop Clostridium botulinum) dhepmentoBanux koB6ac [27]. Xoua
BUKOPUCTAaHHS COJIEM HITPATIB/HITPUTIB € HEOOXIAHMM [Jisi BUPOOHMIITBA
KoBOac, Bce OUIbIIE ICHY€ J0Ka3iB, HAKOMMYEHUX NPOTATOM OCTaHHIX
JNECATUIITh, [KI CBIIYATh MPO CYNEPEUSUBUNA 3B’SI30K MIK 3aJIHILIKOBUM
CIO’KMBAHHSM HITPUTIB 1 pO3BUTKOM paky [28]. buiee toro, BeecBiTHS
oprasi3aliisi OXOpOHHU 3/I0POB’sl BKJIFOUMIIA 00pOOJIeHI M ICHI MPOLYKTH J0
Ti€1 K KaTeropii, M0 ¥ TIOTIOH Ta a30€CT, 3 TOYKHU 30py KaHIEPOTEHHOTO
noTeHIiany [29].

M'sco Ta M'sICHI IPOJIYKTH € MPUPOJTHUMH TMOTSHIIIHHUMU JIKEpeTiaMu
po010THKIB. OCKUIBKY MIKPOOPTaHi3MH BIAITPalOTh HAWBAKIIUBIIILY POJIb Y
BUPOOHUIITBl (DYHKIIOHALHUX (EPMEHTOBAHUX M SICHUX TPOIYKTIB,
MOIIYK TOTEHIIMHUX TMPOOIOTUKIB € CTpATeriyHUM  3aXOJ0M IS
MOKpAIIeHHs] KUIBKOCTI BapiaHTIB CTapTOBUX KYJIBTYp 1 3HaHb IIPO
npo0ioTHKH Y QYHKIIOHATBHUX M’ CHUX MPOAYKTax. 3 Orjsiay Ha 11e, 0yJo
IpOBEJCHO 0araTo JOCHIIKEHb 3 METOI OXapaKTepu3yBaTH aBTOXTOHHI
npoOI0THKH, BUIJICHI 3 M’sica Ta TPaJAULIIHHO/HATYpaIbHO (PePMEHTOBAHUX
M’SICHUX MPOAYKTIB [15]. Bubip aBTOXTOHHMX MIKpOOPTaHi3MiB BiIOBIAa€
pEKOMEHallisM, OIMCAaHUM Yy HAyKOBId JiTepaTypl MLI0J0 BHOOpY
npoOIOTHKIB, NUISXOM BH3HAYEHHA I1X O€3MEeYHOCTI Ta MOTEHIIHHOTO
BUKOPUCTAaHHS B SIKOCTI 3aKBaCOK y (PEPMEHTOBAHUX M’SICHUX IMPOJYKTax
JUI  HOpMauti3allii TMpollecy TPaBJICHHS Ta KOJIOHI3allll KHIITKOBOTO

CEpeIOBUIIIA.
Jlesxi MOTeHIiHI TPOoOIOTUKK (OXapaKTEepU30BaH1 in Vitro) s
3aCTOCYBaHHS y (EpMEHTOBAaHMX M’ SICHUX TPOAYKTax — II€ IITaMH

Lactobacillus lactis CTC 204 1 L. plantarum CTC 368, BuiJIeH] 31 CBI’)KOTO
M’sica, BapeHUX 1 (epMEHTOBAHUX M’ SICHUX MPOAYKTIB [16]; L. plantarum
CB9 i1 CBI10 mTamu, otpumani 3 B’suieHoi sutoBuuuHu [17]; E. faecium
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MZF1, MZF2, MZF3, MZF4 1 MZFS, npupoaHuM YHUHOM MPUCYTHI B
CylIeHOMY ocOaHi, TpaJuIiiiHOMY TyHICbKOMY ()€pPMEHTOBAHOMY M’ SICHOMY
npoaykri [18].

Kopucth mist  310poB’s mNOpH  CHOXHBaHI  (DYHKI[IOHAJTBLHUX
bepMEeHTOBaHUX M SICHUX TMPOAYKTIB 13 MPOOIOTUKAMU B OCHOBHOMY
MITBEPKYETHCA JOCHIDKCHHSIMHU, SIK1 OLIHIOBAIM 010J0T14HI ePeKkTH Ha
piBH1 qroaunun [1-12].

JocnikeHHsT BIUTMBY NPOOIOTMYHHUX M SICHUX MPOAYKTIB Ha
010JI0T1TYHOMY PiBHI HEB1JIOMUH, alie KOPUCTh sl 3A0POB’ s, OTpUMaHa Bij
BIJIMBY/CIIOKMBAHHS MPOOIOTUKIB, JETAIbHO OI[IHIOETHCS LUISIXOM iX
NepopaIbHOTO BBEJICHHS, MOJaBaHHS JO0 DKi a00 CHOXKWBAHHS Y BUTJIISII
karcyn. [lpukimagom € gociiJKeHHS pe3yJbTaTiB BBeneHHS B. longum
KACC 91563 y depmenTtoBany koBOacy [4]. JlogaTkoBuii eKCIEpUMEHT Ha
CIUICHOIIUTAxX 1 Makpodarax muiei nokasas, mo B. longum KACC 91563
IHIYKyBaB iMyHOJOTIYHY BianoBias [19]. llogo kmiHIYHKX BUIPOOYBaHb,
TO y pe3yJbTaTi PEeryJIIpHOTO CHOXUBaHHS L. plantarum 299v BUSBICHO
MOKpAIIIEHHs CTaHy 37I0pOB’s MaIli€HTIB 13 aernpecieto [20], 3 AlarHo30M pak
Ta MiJg 4Yac EHTEepaJbHOro XapuyBaHHS [21], a TakoX Mpu JIIKyBaHHI
IMyHOZIeIpecaHTaMi Ta aHTuOloTHMKamu i 3anodiranus C. difficile
ekl [22].

Pesynomamu oocnioscenns. Bubip HOBOT mpoOIOTUYHOT 3aKBACKU IS
BUPOOHUIITBA (PYHKIIOHAIBHUX M SICHUX TMPOAYKTIB € CKJIQJHHM,
OaratoeTammHuM, JOPOTOBAPTICHUM 1 MDKIUCIUIUTIHAPDHUM 3aBJaHHSM, SIKE
3aTyda€e MiKpoO10JIOTit0, XapuOBY HAYKY 1 MEIUITUHY.

[Ipomec BimOOpy MOTEHITIHHOTO MPOOIOTHKA CKIAAAETHCS 3 KUTBKOX in
Vitro Ta in vivo TeCTIB, SKl CIIPSIMOBaHI HA 1ACHTH(IKAIIIO KaHAWIATIB Ha
piBHI ITamMy, XapaKTepuU3yIOTh CTIMKICTh A0 HU3bKOTO pH 1 ¢epmeHTiB
NUTYHKY Ta CTIMKICTh 70 BHCOKoro pH 1 >KOBUHHX coJjieit), 3AaTHICTh
KOJIOHI3yBaTH KHIIKOBE CEPEOBUIIE (IOTPUMAHHS €HTEPOIMTIB, ayTO- Ta
Koarperaiiii, aHTUMIKPOOHOiI aKTHBHOCTI), Oe3Ne4yHiCTh (BIJACYTHICTb
(dbakTopiB BIPYJIEHTHOCTI, HHM3bKa PE3UCTCHTHICTh J0 AHTHOIOTHKIB Ta
B1JICYTHICTh NPOAYKIIIi EHTEPOTOKCHHIB), @ TAKOK TEXHOJIOT1YH1 IMapaMeTpH,
OB’ s13aH1 3 SIKICTIO Ta CTaOUIBHICTIO 30epiraHHs (HepMEHTOBAHOTO M’ SICHOTO
npoaykTy ((hi3uKo-XiMIYHHMX, PEOJIOTITUHHMX 1 CEHCOpHMX 3MiH). Came Taki
ITaMU, K1 BIATOBIIAIOTE YCIM KPUTEPIsIM, € HAWKpAIIUMHU KaHIUJaTaMU
JUTSl BUBYCHHST Ta BIPOBAKEHHS Y BUPOOHUIITBI MPOOIOTUYHUX M’ SICHUX
MIPOJTYKTIB.

Hampuknan, cepen mocmimkenux 169 Lactobacillus spp. mTamis,
BUJIITICHUX 3 (PEpMEHTOBAaHMX CBUHSYUX KOBOAc, TimbKku L. wmamu
fermentum 3007 1 3010 mpoieMOHCTpYBaJIA TIOTEHITIA 111 BAKOPHUCTAHHS B
MOMANBIINX  EKCIIEPUMEHTaX B SKOCTI TpoOioTHKA. AHAJIOTIYHUIN
eKCIIEPUMEHT 3 i3oisTamu 3 E. mTaMOM faecium, 3HaiifeHl B KoBOaci
Coko0aH (Tpanuiiiina cepOcbka KoBOaca), BKaszas, 110 Juiie mramu sk7-5,
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sk7-8 1 sk9-15 MOXyTh po3riIsimaTcs K MpoOIOTHYHI KaHauaatu [23].

Hocmimxenns 42 130715TiB, BUSBIEHUX y caysiMmi Yayckomo (Tpaguitiiina
iTamiiicbka pepmMeHTOBaHA KOBOAca), MpOAEMOHCTPYBAIIH, 1110 MOTEHIIHHUM
npobioTukoM € P. pentosaceus 62781-3,46035-1146035-4, a Takox 1ITaMH
Leuconostoc  mesenteroides  14324-8. BaxJmBo  3a3HauuTH, 110
3aHEMOKOEHHS I10JI0 BUOOPY MNPOOIOTUKIB HE OOMEXKYETHCS M’ SICHUMHU
MPOAYKTaMHU, 1 1X CJIiJI BpaXOBYBATH JJIs IHIIKUX JHKEPE (TaKuX, SK MOJIOYHI
MPOJYKTH 200 MPOAYKTHU HA OCHOBI 3J1aKiB).

XapakTepucTuka MIKpOOHUX BHJIB Ha PiBHI INTaMy € II€ OJHUM
(bakTopoM, KU BBAXAETHCS AYXKE BAXKIUBUM MPU BUOOPI 3aKBACOK IS
BUPOOHMIITBA (HhepMEHTOBAHUX (YHKIIOHATHLHUX XapYOBHX MPOAYKTIB.
BaxnuBuM € q0CiiDKeHHS TOTSHIIMHNX KaHAUAATIiB I'eHIB, 3aIyYCHHUX JI0
ekcrpecii  ¢GakTopiB BIPYJICHTHOCTI, CTIMKOCTI 40 aHTHOIOTHKIB 1
BUPOOHMIITBA TOKCHYHHX CIIOTYK, TaKuX SIK OIOTeHHMA aMmiH 1
SHTEPOTOKCUHU [24]. 3aHEMOKOEHHS MOKHA CIOCTepiraTH y BimOopi
pOoOIOTUKIB-KAaHIUAATIB 13 3pa3KiB BEPOIOKOTO MOJIOKA, J€ J[Ba IITAMHU
BUSIBJISLIN B-T€MOJIITUUHY aKTUBHICTB [25].

OmiHka SKOCTI TepMiHy 30epiraHHs (EepMEHTOBaHUX M'SICHUX
MNPOJYKTIB — II€ MPOUEC, KU TPUBAE MPOTATOM TPHUBAIOTO Hacy (BIf
KUTBKOX THKHIB JI0 KUIBKOX MICAIIB J03piBaHHs). DepMEeHTOBaH1 M’SICHI
MPOJYKTH OTPUMYIOTH MICJIsl TPUBAJIMX MEP10JIiIB JO3PIBAHHS Ta OLIIHIOIOTHCS
Oararbma JOCJIIPKCHHSIMU, K1 BPaxoBYIOTh (b13UKO-X1MI4HI
XapaKTepuCTUKH (Komip, pH, MBUIKICTb MIIKUCIECHHS Ta aKTUBHICTh BOJM),
CTIAKICTh 7O OKHCJICHHS Ta CEHCOpPHI BJIACTHUBOCTI TIiJ 4ac OOpOOKH 1 B
KIHIIEBOMY MPOIYKTI.

TakuMm YWHOM, MOXKHA JOCSTTH SKICHUX TIOKa3HUKIB M’ SICHUX
OPOAYKTIB BIAMOBITHO J0 PEKOMEHMALl OpraHiB OXOPOHHU 3/0pOB’S Ta
YUHHUX HOPMATHBHUX JOKYMEHTIB IOJO 3MEHIICHHS COJl Ta XUPY B
M’sicHUX TIponykTax. [Ipote, Bce e HeoOXiTHO MOKIaaaTh 0araTto 3yCuib,
100 310patu OuIbIlIe HAYKOBUX JOCIIIKEHb Ta PO3POOUTH CTpaTerii aJis
BUPILIEHHS 1ICHYIOUUX MPOOJIEM.

Bucnosxku. ®epMeHTOBaHI M’SICHI TOPOAYKTH 3 NPOOIOTHKAMU
(mepeBaxxHO (hepMEHTOBaHI KOBOACH) MOXKHA PO3TJIAJATH SIK BiAMOBIIHI
BaplaHTU ISl pO3pOOKH (YHKLIOHATIBHUX XAPUOBUX MPOAYKTIB, OCKUIBKU
€HJO0reHH1 MPOOIOTUKU MOXKYTh '€HEpYBaTH MIHIMAJIbHUI BILJIMB HA SIKICTh
1 TIEBHOIO MIpPOIO0 CIHPHUATHA 3JI0POB’I0. 3aJUIIAETHCS BUPIINIMTH JIESAKI
po0IeMu, OCKUIBKU HAYKOBI JIOKA3H, IO MATBEPIKYIOTh (QyHKITIOHATBHI
nepeBaru MpoOIOTUYHUX M SACHHX MPOJYKTIB, OOMEXKEHI Ta 3pOCTAIOTh
MOBUIBHIIIE, HDK 1HIIMX Xap4YOBUX MPOJYKTIB, & iX BIUIUB Ha 370pPOB’S
CTaBUTHCA i CyMHIB. [loanbImi AOCHiHKEHHS MalOTh PO3IIMPUTH 3HAHHS
po po3poOKy (epMEeHTOBAHUX M SICHUX MPOAYKTIB 13 MpOOIOTHKAMHU B
pelenTypax 1 HOKpaIKUTA PO3YyMIHHS 3MiH Y CIIOKUBAHHI M’sica Ta M’ SICHUX
IPOYKTIB.

SBTSATU. 13.1. 19


http://www.tsatu.edu.ua/tstt/naukovyj-visnyk-tdatu/

HaykoBuit BicHuK TAATY Bun. 13, Tom 1
7310

CrHcoK BUKOPUCTAHUX JKEPEST

1. Bis-Souza, C.V., Barba, F.J., Lorenzo, J.M., Penna, A.LB. &
Barretto, A.C.S. (2019) New strategies for the development of innovative
fermented meat products: a review regarding the incorporation of probiotics
and dietary fibers. Food Reviews International, 35, Pp. 467-484.

2. Bunte, C., Hertel, C. & Hammes, W.P. (2000) Monitoring and
survival of Lactobacillus paracasei LTH 2579 in food and the human
intestinal tract. Systematic and Applied Microbiology, 23, Pp. 260-266.

3. Rubio, R., Martin, B., Aymerich, T. & Garriga, M. (2018) The
potential probiotic Lactobacillus rhamnosus CTC1679 survives the passage
through the gastrointestinal tract and its use as starter culture results in safe
nutritionally enhanced fermented sausages. International Journal of Food
Microbiology, 186, Pp. 55-60.

4. Song, M.Y., Van-Ba, H., Park, W.S., Yoo, J.Y., Kang, H.B., Kim,
J.H. et al. (2018) Quality characteristics of functional fermented sausages
added with encapsulated probiotic Bifidobacterium longum KACC 91563.
Korean Journal of Food Science and Animal Resources, 38, Pp. 981-994.

5. Cavalheiro, C.P., Ruiz-Capillas, C., Herrero, A.M. & Pintado, T.
(2021) Dry-fermented sausages inoculated with Enterococcus faecium
CECT 410 as free cells or in alginate beads. Lebensmittel-Wissenschaft und-
Technologie, 139, 110561.

6. Roselino, M.N., de Almeida, J.F., Canaan, J.M.M., Pinto, R.A., Ract,
J.N.R., de Paula, A.V. et al. (2017) Safety of a low-fat fermented sausage
produced with Enterococcus faecium CRL 183 and Lactobacillus
acidophilusC RL1014 probiotic strain. International Food Research Journal,
24, Pp. 2694-2704.

7. Bis-Souza, C.V., Penna, A.L.B. & da Silva Barretto, A.C. (2020)
Applicability of potentially probiotic Lactobacillus casei in low-fat Italian
type salami with added fructooligosaccharides: in vitro screening and
technological evaluation. Meat Science, 168.

8. Oliveira, W.A., Rodrigues, A.R.P., Oliveira, F.A., Oliveira, V.S.,
Laureano-Melo, R., Stutz, E.T.G.e t al. (2021) Potentially probiotic or
postbiotic pre-converted nitrite from celery produced by an axenic culture
system with probiotic lacticaseibacilli strain. Meat Science, 174.

9. Neffe-Skocinska, K., Okon, A., Zielinska, D., Szymanski, P., Sionek,
B. & Kolozyn-Krajewska, D. (2020) The possibility of using the probiotic
starter culture Lacticaseibacillus rhamnosus LOCK900 in dry fermented
pork loins and sausages produced under industrial conditions. Applied
Sciences, 10.

10. Blaiotta, G., Murru, N., Di Cerbo, A., Romano, R. & Aponte, M.
(2018) Production of probiotic bovine salami using Lactobacillus plantarum
299v as adjunct. Journal of the Science of Food and Agriculture, 98, Pp.

SBTSATU. 13.1. 19


http://www.tsatu.edu.ua/tstt/naukovyj-visnyk-tdatu/

HaykoBuit BicHuK TAATY Bun. 13, Tom 1
8310

2285-2294.

11. Kong, Y.-W., Feng, M.-Q. & Sun, J. (2020) Effects of Lactobacillus
plantarum CD101 and Staphylococcus simulans NJ201 on proteolytic
changes and bioactivities (antioxidant and antihypertensive activities) in
fermented pork sausage. LWT, 133, 109985.

12. Pavli, F.G., Argyri, A.A., Chorianopoulos, N.G., Nychas, GJ.E. &
Tassou, C.C. (2020) Effect of Lactobacillus plantarum L125 strain with
probiotic potential on physicochemical, microbiological and sensorial
characteristics of dry-fermented sausages. LWT, 118, 108810.

13. Najjari, A., Boumaiza, M., Jaballah, S., Boudabous, A. & Ouzari,
H.I. (2020) Application of isolated Lactobacillus sakei and Staphylococcus
xylosus strains as a probiotic starter culture during the industrial manufacture
of Tunisian dry-fermented sausages. Food Sciences and Nutrition, 8, 4172—
4184.

14. Sun, F., Hu, Y., Yin, X., Kong, B. & Qin, L. (2020) Production,
purification and biochemical characterization of the microbial protease
produced by Lactobacillus fermentum R6 isolated from Harbin dry sausages.
Process Biochemistry, 89, Pp. 37-45.

15. Munekata, P.E.S., Pateiro, M., Zhang, W., Dominguez, R., Xing,
L., Fierro, E.M. et al. (2020) Autochthonous probiotics in meat products:
selection, identification, and their use as starter culture. Microorganisms, 8,
Pp. 1-20.

16. Moreno, 1., Marasca, E.T.G., De Sa, P.B.Z.R., De Souza Moitinho,
J., Marquezini, M.G., Alves, M.R.C. et al. (2018) Evaluation of probiotic
potential of bacteriocinogenic lactic acid bacteria strains isolated from meat
products. Probiotics and Antimicrobial Proteins, 10, Pp. 762—774.

17. Wang, J., Wang, J., Yang, K., Liu, M., Zhang, J., Wei, X. et al.
(2018) Screening for potential probiotic from spontaneously fermented non-
dairy foods based on in vitro probiotic and safety properties. Annals of
Microbiology, 68, Pp. 803—813.

18. Zommiti, M., Cambronel, M., Maillot, O., Barreau, M., Sebei, K.,
Feuilloley, M. et al. (2018) Evaluation of probiotic properties and safety of
Enterococcus faecium isolated from artisanal Tunisian meat ‘Dried Ossban’.
Frontiers in Microbiology, 9, 1685.

19. Park, M.J., Park, M.S. & Ji, G.E. (2019) Cloning and heterologous
expression of the B-galactosidase gene from Bifidobacterium longum RD47
in B. Bifidum BGN4. Journal of Microbiology and Biotechnology, 29, Pp.
1717-1728.

20. Rudzki, L., Ostrowska, L., Pawlak, D., Matus, A., Pawlak, K.,
Waszkiewicz, N. et al. (2019) Probiotic Lactobacillus plantarum 299v
decreases kynurenine concentration and improves cognitive functions in
patients with major depression: a double-blind, randomized, placebo
controlled study. Psychoneuroendocrinology, 100, Pp. 213-222.

SBTSATU. 13.1. 19


http://www.tsatu.edu.ua/tstt/naukovyj-visnyk-tdatu/

HaykoBuit BicHuK TAATY Bun. 13, Tom 1
9310

21. Kazmierczak-Siedlecka, K., Folwarski, M., Skonieczna-Zydecka,
K., Ruszkowski, J. & Makarewicz, W. (2020) The use of Lactobacillus
plantarum 299v (DSM 9843) in cancer patients receiving home enteral
nutrition—study protocol for a randomized, double-blind, and placebo-
controlled trial. Nutrition Journal, 19, Pp. 1-8.

22. Dudzicz, S., Kujawa-Szewieczek, A., Kwiecien, K., Wigcek, A. &
Adamczak, M. (2018) Lactobacillus plantarum 299v reduces the incidence
of Clostridium difficile infection in nephrology and transplantation ward—
results of one year extended study. Nutrients, 10, 1574.

23. Petrovi¢, T.D.Z., 1li¢, P.D., Grujovi¢, M., Mladenovi¢, K.G., Koci¢-
Tanackov, S.D. & Comié, L.R. (2020) Assessment of safety aspect and
probiotic potential of autochthonous Enterococcus faecium strains isolated
from spontaneous fermented sausage. Biotechnology Letters, 42, Pp. 1513—
1525.

24. Ben Braiek, O. & Smaoui, S. (2019) Enterococci: between emerging
pathogens and potential probiotics. BioMed Research International, 2019,
5938210.

25. Abushelaibi, A., Al-Mahadin, S., El-Tarabily, K., Shah, N.P. &
Ayyash, M. (2017) Characterization of potential probiotic lactic acid bacteria
isolated from camel milk. Lwt—food Science and Technology, 79, Pp. 316—
325.

26. Dominguez, R., Munekata, P.E., Pateiro, M., Lopez-Fernandez, O.
& Lorenzo, J.M. (2021) Immobilization of oils using hydrogels as strategy
to replace animal fats and improve the healthiness of meat products. Current
Opinion in Food Science, 37, Pp. 135-144.

27. Munekata, P.E.S., Pateiro, M., Zhang, W., Dominguez, R., Xing,
L., Fierro, E.M. et al. (2020) Autochthonous probiotics in meat products:
selection, identification, and their use as starter culture. Microorganisms, 8,
Pp. 1-20.

28. Crowe, W., Elliott, C.T. & Green, B.D. (2019) A review of the in
vivo evidence investigating the role of nitrite exposure from processed meat
consumption in the development of colorectal cancer. Nutrients, 11, 2673.

29. WHO. (2020c) Cancer: carcinogenicity of the consumption of red
meat and processed meat. Geneva: WHO.

Crartsa Hamgivnuia 1o penakimii 06.03.2023 p.

SBTSATU. 13.1. 19


http://www.tsatu.edu.ua/tstt/naukovyj-visnyk-tdatu/

HaykoBuit BicHuK TAATY Bun. 13, Tom 1
10310

L. Kryzhak, T. Semko, O. Ivanishcheva
Vinnytsia Trade and Economic Institute of DTEU

STUDY OF THE FEATURES OF THE USE OF PROBIOTIC STRAINS IN THE
PRODUCTION TECHNOLOGY OF FERMENTED MEAT PRODUCTS

Summary

Fermentation is an important strategy for preserving the quality of food products.
The use of starter cultures with probiotic activity has attracted the attention of many
researchers in the production of functional fermented meat products. This study aims are
to review the advantages and disadvantages, properties and safety of fermented meat
products with probiotics. Fermented meat products can be considered as a suitable supply
matrix for probiotics with potential benefits for human health. In addition, fermented meat
products produced by traditional methods are already a source of probiotic content, which
can be investigated in further technologies for the production of functional meat products.
However, some barriers limit the promotion of such products, because the selection
process for obtaining new and adapted probiotic strains is difficult, the limited use of
probiotics in the production technology of fermented sausages due to their insufficiently
studied impact on human health.

Due to the modernization of the food industry and the experience gained in the
knowledge of fermented meat products, the use of starter cultures has become a relevant
strategy to improve processing and quality control. Among the many current culture
options for fermented meat products, the selection of microorganisms with additional
health benefits is attracting increasing attention from researchers due to potential health
benefits.

Special attention is paid to the consumption of probiotics - live microorganisms that
not only benefit health when consumed, but are also able to change the intestinal
microbiota. The use of probiotics in meat products (especially in the production of
fermented meat products) is considered one of the main factors of increasing nutritional
value. Therefore, the literature review aims to carry out a scientific research analysis of
functional fermented meat products, to determine their advantages and disadvantages.

Key words: culture strains, microbial fermentation, functional fermented meat
products, probiotics, physicochemical indicators, rheological indicators, organoleptic
indicators.
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