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Definition

According to the widely recognized FAO/WHO definition (2001}, revised by Hill et al. (2014),
probiotics are defined as “Live microorganisms that, when administered in adequate amounts,

confer a health benefit on the host”.

When combined with the specifications outlined by the FAO/WHO Working Group for the
Evaluation of Probiotics in Food (2002), the key aspects of this definition include:

* A probiotic must be alive when administered

* A probiotic must be scientifically substantiated in regards to its health benefit in the target
host

¢ A probiotic must be a taxonomically defined microorganism or combination of
microorganisms (genus, species and strain level)

* A probiotic must be safe for its intended use

While slight changes occur in scientific papers according to the aims of the authors, the most
recent and accepted definition states that probiotic microorganisms are “living microorganisms,
which upon ingestion in adequate amounts exert health benefits beyond inherent general
nutrition” (From FAO working group 2002).



Kputriipra emiAoyng

‘Evag tpoBLOTIKOC ULKPOOPYAVLIOUOC TIPEMEL VA :

1) eivat {wvtavog Tn OTLYUN TNG KATAVAAWONC

2) SLAOETEL EMOTNUOVIKA TEKUNPLWHEVO O0DEAOC OTNV LYELA TOU EEVIOTH
3) €xeL taélvounOel o emimedo yévouc, eldouc kal oTEAEXOUC

4) eival acdaAnc yia tnv mpoPBAenopevn xprion tou



Kpwtnpla emAoyng- 1

‘Evag mpoBLotikog

HIKPOOPYQAVIGHOG TIPETEL VL p—
glvor {wvtavog Tt oTypn Tng g N
KATAVAAWONG Vg

~A

Bile acids and
digestive enzymes

e |kavotnta eriwong otnv
napoVoLA TETTIKWY EVIU LWV,
XOALKWV OAQTWV Kal O&ELVWV
ouvonkwv

 EmBiwon kata tnv anodnkevon
(tpodLpa/xara)

Han et al., 2021; Front. Cell. Infect. Microbiol. https://doi.org/10.3389/fcimb.2021.609722



https://doi.org/10.3389/fcimb.2021.609722

Kputnpia emAoyng- 2

‘Evac mpoBLoTIKOC LIKPOOPYAVIOHOG
TPEMEL VA SLALOETEL EMLOTNHOVIKA
TEKUNPLWHEVO OPENOC OTNV VYELD
TOU &evioTi)

e Evioxuon Tou avooomolnTkou
OUOTNUOTOC

e Apuva evavti taboyovwy

e |kavoTNTa HELWONC EMUTEOWV
XOANoTtePOANC/YALKOINC

e QuOoLOOTOON TOU EVTEPLKOU
LLLKPOBLWUOTOC

Rare
Strain-specific effects
« Neurological effects
« iImmunological effects
» Endocrinological effects
» Production of specific bioactives

Frequent

Specieslevel effects
« Vitamin synthesis « Bile salt metabolism
« Direct antagonism « Enzymatic activity

« Gut barrier reinforcement « Neutralization of carcinogens

Widespread
Among studied probiotics

« Colonization resistance « Normalization of perturbed microbiota
» Acid and SCFA production « Increased turmover of enterocytes
» Regulation of imestinal transit » Competitive exclusion of pathogens

Hill et al., 2014; Nat Rev Gastroenterol Hepatol https://doi.org/10.1038/nrgastro.2014.66



https://doi.org/10.1038/nrgastro.2014.66

Kputnpia emloynce- 3

‘Evac mpoBLoTikoC HIKPOOPYOVIOMOC
TPEMEL VoL EXEL TASLVOUNOEL O€
eninedo yévoug, eidouc kol
OTEAEXOUC

MopLakec texvikec Emopevnc MNeviac (Next
generation) emutpEnouv Tov mAnen
XOPAKTNPLOUO TOU ULKPOOPYOVLOUOU HECW
avayvwaong oAOKANPOU Tou YOVIOLWUATOC
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Sun et al., 2015; Nature Communications https://doi.org/10.1038/ncomms9322



https://doi.org/10.1038/ncomms9322

Kpttipla emoync- 4

‘Evac rpoBLoTtikoc
HLKPOOPYOAVIOMOC TTPETEL VOL
glvatl aodaAnc ywa tnv
NPOBAEMOMEVN XPION TOU

e Amouotia alpoAuTikne dpacnc

 EvawoBnoia ota avriflotika

* Na Bewpeital yevika aopaing
(Generally recognized as safe, GRAS)

~..aefsam

European Food Safety Authority EFSA Journal 20YY:volume(issue):NNNN

SCIENTIFIC OPINION'

Guidance on the assessment of bacterial susceptibility to antimicrobials of
human and veterinary importance’

EFSA Panel on Additives and Products or Substances used in Animal Feed
(FEEDAP)**

European Food Safety Authority (EFSA). Parma. Italy

Endorsed for public consultation on 1 February 2012

© European Food Safety Authority. 2012



ATTOOVWOT VEWV AYPLOV TUTTOV OTEAEXWV

PROBIOTICS

ZUpWUEVA TPOLUA " ;
(YOAOLKTOKOMLLKAL KOt pin) e// - o

KR Miso soup KOMBUGHA yoguy

AvBpwrtvn mpoéleuon T dm &5
(LNTPLKO yaha, EVTEPLKOG LOTOG, GNMIU o ‘,40, GHEESE *
' MOLEGDER MAES
onpava) o VINEGAR '
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In vitro a§loAoynon acPpalerac & npoBLoTIKWV LOLOTATWV

Kpunpua acdpaleiog:

s 'EAgyxoc yLa alploAUTIKN Spaon

s 'EAgyxo¢ avOeKTIKOTNTAC O QVTLRLOTLKA KoL TIPOCTOLOPLOUOC TNG EAAXLOTNG OVOLOTOATLKNG
ouykévipwong (MIC) avtiBrotikwyv (EFSA-European Food Safety Authority,2012)

A€LTOUPYLKA KpLTHPLOL:

|[KaVOTNTO LELWONG ETLITEO WV XOANOTEPOANC

‘Ekkplon udpoAdonc XOAKWY aAdTwWV

AvaotoAn tou eviUpou TG a-yAvkooldaong

AVTOYWVLOTLKN Kol avTiptkpolakn dpaon Evavtl tpodLpoyevwy naboyovwy
Yoépodofkotnta

AUTOCUOCCWHATWON KOL CUCOWHATWON HE TTABoyOvVoUC ULKPOOPYOVIOHOUG
AuvopLKO TtPOoKOAANONC otnV Kuttaplkn oswpd Caco-2

Avtoxn o€ xapunAo pH

Avtoxn o€ XOAKA aAata

Avtoxn oe ouykevtpwoelc NaCl

In vitro o&eoavtoxn (static)
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Results

Source n. of strains

Human stool 6
Olive brine 7
Olive fruit 26

Dried raisins 4
Dried figs 10
Bresaola-type sausage 2
Cabbage 1

Feta cheese 1
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N
Species n. of strains
Lacticaseibacillus paracasei 8
Lactiplantibacillus pentosus 10
Lactiplantibacillus plantarum 24
Latilactobacillus sakei 2
Levilactobacillus brevis 3
Pediococcus acidilactici 10




Erythromycin Streptomycin Tetracycline Vancomycin

Chloramphenicol

Clindamycin

Ampicillin
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Results

Ampicillin Kanamycin Gentamycin Streptomycin Tetracycline Erythromycin Clindamycin  Chloramphenicol
S3 2 256R 16 64 32R 1 0.25 8R
S18 2 128R 32R 64 32R 1 0.5 8R
S26 >16 = 8 - 16 - 1 -
S28 8R 32 2 N.R. 32 1 8R 8
S29 - 32 8 - - 1 - -
S35 1 64 8 16 1 0.5 0.25 4
S39 8 128 8 32 - - 0.5 -

)T
X

bl
») (W) (D E

\

\
- @'.
)@
)@




Results

logcfu/ml after Simulated in vitro Digestion
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Results

% Cholesterol removal ability
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Results

grawth imhibition [%)

gravwth Inhibition (%)
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U (50%) U (25%)
cell-free supernatants concentration (%)

Growth inhibition activity of

untreated cell-free
supernatants (CFSs) of the
novel wild-type strains
against food-borne
pathogens.

U: untreated supernatant.




Results

growth inhibition (%)

growth inhibition (%)
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Growth inhibition activity of
neutralized cell-free
supernatants (CFSs) of the
novel wild-type strains against
food-borne pathogens.

N: neutralized supernatant.




2UMTTEPOCHOTA

1. 57 lactic acid bacteria belonging to Lactobacillaceaefamily were isolated
2. Safety criteria were assessed (hemolysis and antibiotic resistance)

3. High survival (>7 logcfu/ml) was recorded after static /n vitro digestion

4. Cholesterol removal activity up to 50% was recorded for specific strains

5. Strains could be used as functional cultures for food ingredients



Tparmeda MPOBLOTIKWY OTEAEX WV

Kwdikog

Mnyn anopovwong

ATOTEAEOA TOLUTOMOLNGNG

FBM_1327
FBM_1422
FBBT_4570
FBBT 4572
FBBT 4573
FBBT 4574
OLTH-2C
OLPIK-2C
OLXAL-1C
OLXAL-3C
OLXAL-4C
CHTH-4
FBM_1423
FBM_1433
FBM_1434
FBM_1332
FBMS_5810
FBMS_5811
FBMS_5812
FBM_1321
FBM_1331
FBCH_3551
FBCH_3552
FBCH_3554

Katolkiolo yala MAMO
MNpoBeto yaia NAMO
MNavtlapt
Mavtlapt
Mavtlapt
Mavtlapt
EALEG (kaprtog)

EALEG (kaprtog)

EALEG (kapmog)

EALEG (kaprog)

EALEG (kaprtog)

Tupl TUMOU PéTa
MNpoBeto yala MAMO
MNpoBeto yala NAMO
MNpoBeto yaia NAMO
Katowkiolo yaia KpAitng
Mavitapla Aeuka
Mavttaplo Aeuka
Mavttaplo AeUka
Katolkiolo yaia NAMO
Katowkiolo yala Kpntng
Znpo Katolkiolo tupl Kpntng
=npo Katolkiolo tupl Kpntng
Opéoko Katolkiolo tupl KpRtng

Lacticaseibacillus paracasei
Lactiplantibacillus plantarum
Lactiplantibacillus plantarum
Lactiplantibacillus plantarum
Lactiplantibacillus plantarum
Lactiplantibacillus plantarum

Lactiplantibacillus plantarum/pentosus

Lacticaseibacillus rhamnosus
Lacticaseibacillus rhamnosus
Lacticaseibacillus rhamnosus
Lacticaseibacillus rhamnosus
Lacticaseibacillus rhamnosus
Lacticaseibacillus rhamnosus
Lacticaseibacillus rhamnosus
Lacticaseibacillus rhamnosus
Lactococcus lactis
Lactococcus lactis
Lactococcus lactis
Lactococcus lactis
Lactococcus lactis subsp. lactis
Lactococcus lactis subsp. lactis
Lactococcus lactis subsp. lactis
Lactococcus lactis subsp. lactis
Pediococcus pentosaceus

FOODBIOMES
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Antibiotic susceptibility

AprukiAAivny  XAwpapdavikodn KAw8apukivn EpuBpopukivn Fevtapukivn  Kavapukivn ZTPEMTONUKiVY TetpakukAivn  Bavkopukivn
AM C DA E CN K S T VA

FBM_1327 R S S S R R R S R
FBM_1422 S S MS S S R R S R
FBM_1423 R S S S R R R S R
FBM_1433 R S S S R R S S R
FBM_1434 R S S S R R R S R
FBCH_3554 R S S S R R R S R
FBBT_4570 MS S MS S R R MS MS R
FBBT_4572 S S S S R R R MS R
FBBT_4573 S S S S S R S MS R
FBBT_4574 S S S S S R R MS R
FBM_1321 MS S S S S MS R S S
FBM_1331 MS S S S S R MS S S
FBM_1332 S S S S S R S S S
FBCH_3551 MS S S S S MS MS S S
FBCH_3552 S S S S S R R S S
FBMS_5810 S S S S S MS MS S S
FBMS_5811 MS S S S S MS MS S S
FBMS_5812 S S S S S S S S S
OLXAL-1C R S S S S R MS S R
OLXAL-3C MS S S S S R MS S R
OLXAL-4C R S S S R R MS S R
CHTH-4 R S S S R R MS S R
OLTH-2C MS S S S S R R S R
OLPIK-2C R S S S R R MS S R

(Charteris et al., 1998)
https://doi.orq/10.4315/0362-028X-61.12.1636



https://doi.org/10.4315/0362-028X-61.12.1636

lactococci

lactobacilli

pH tolerance

2h 2.910.1 4.6%0.1 N/D 3.7+0.1

Strain FBM_1321 FBM_1331 FBCH_3551 FBCH_3552 6BMS_58]E éBMS_58lb GBMS_5815
pH 2 3 2 3 2 3 2 3 2 3 2 3 2 3
Oh 8.5+0.1 8.3+0.1 8.0+0.1 8.3+0.1 7.9+0.1 8.1+0.1 8.1+0.1

N/D 5.3+0.1 3.0#0.1 4.9+0.1 2.9+0.1 4.6+0.1 2.9+0.1 7.0+0.1 3.2#0.1 5.1+0.1

2h 2.3+0.1 4.5+0.1 3.2#0.1 4.33%0.1
3h N/D 4.0+0.1 N/D 3.3+0.1

3h N/D  2.9+0.1 N/D  2.8+0.1 N/D  42¢01 N/D 4301 17+0.1 4.5%0.1 2.4#0.1 4.5%0.1 2.5:0.1 3.8¢0.1
Strain FBM_1327 ( FBM_1422) FBM_1433 FBM_1434 FBCH_3554 GBBT_4570) (BBT_4572 )
pH 2 3 2 3 2 3 2 3 2 3 2 3 2 3
Oh 8.2+0.1 8.6+0.1 8.10.1 8.3+0.1 8.1+0.1 8.3+0.1 8.2+0.1
2h N/D  4.0:0.1 2.0#0.1 6.50.1 N/D  3.4:#01 N/D  55+0.1 N/D  4.80.1 3.1¥0.1 5.8¢0.1 1.9+0.1 5.7:0.1
3h N/D 1.8#0.1 N/D  6.2+0.1 N/D 31401 N/D 3.1+01 N/D 3.0+01 N/D 47401 N/D  5.5%0.1
Strain GBBT_4573) FBBT 4574 OLXAL-3C OLXAL-4C CHTH-4 OLTH-2C OLPIK-2C
pH M 2 3 2 3 2 3 2 3 2 3 2 3
Oh 8.4+0.1 8.3:0.1 5.8+0.1 7.9+0.1 8.0+0.1 7.7+0.1 7.7+0.1

N/D 3.5+0.1 N/D 2.7+0.1 N/D 3.4+0.1 N/D 2.5%0.1 N/D 3.9+0.1
N/D 2.6+0.1 N/D N/D N/D 2.840.1 N/D 1.6+0.1 N/D 2.6+0.1

(Ng et al., 2015) https://doi.orq/10.1080/19476337.2015.1020342



https://doi.org/10.1080/19476337.2015.1020342

Bile salts tolerance

Strain

FBM_1321 FBM_1331 FBM_1332 FBCH_3551 FBCH_3552 @ @ FBMS_5812
lactococci Bile salt (%) 0.3 05 03 05 03 05 03 05 03 0.5 03——05 03—05 03 05
oh 7.440.1 7.10.1 7.440.1 7.0£0.1 7.240.1 7.10.1 7.10.1 7.20.1
2h N/D N/D N/D N/D 27:01 N/D N/D  N/D N/D 21+0.1 N/D 2501 N/D 2501 N/D
4h N/D ND ND ND ND ND ND ND  N/D N/D 15¢01 N/D 15%01 N/O N/D  N/D
/\
lactobacilli Strain FBM_1327  ( FBM_1422)  FBM_1423 FBM_1433 FBM_1434 FBCH_3554 (FBBT_4570) ( FBBT_4572)
Bile salt (%) 0.3 0.5 03—05 0.3 0.5 0.3 0.5 0.3 0.5 0.3 0.5 03—705 0; 5
oh 7.30.1 7.540.1 7.040.1 7.0£0.1 7.10.1 7.240.1 7.540.1 7.540.1
2h N/D N/D 55t0.1 4901 N/D N/ N/D N/DO N/D N/D 4.6t0.1 2.4%0.1 63%0.1 4.9:0.1 2.7:0.1 2.3%0.1
4h N/D N/D 5.2¢01 46201 N/D N/D N/D N/D N/D N/D N/D N/D  5.0%0.1 4.7¢0.1 2.3:0.1 1.940.1
Strain ( FBBT_4573) [ FBBT 4574 OLXAL-1C OLXAL-3C OLXAL-4C CHTH-4 OLTH-2C OLPIK-2C
Bile salt (%) 03—105 0305 03 05 03 05 03 0.5 03 0.5 03— 05 03 05
oh 7.4+0.1 7.440.1 7.4+0.1 7.1+0.1 8.2+0.1 7.60.1 6.9+0.1 7.240.1
2h 3.7:0.1 3.6:0.1 29t01 N/D N/ N/ N/D N/D  N/D N/D N/D N/D 2.2¢01 N/D 2.3%0.1 N/D
4h 35:0.1 33t01 N/D N/ N/D N/D N/D N/D N/D N/D N/D N/D N/ N/ N/ N/D

(Nath et al., 2020) https://doi.org/10.1093/fqsafe/fyaa026



https://doi.org/10.1093/fqsafe/fyaa026

EkKplon vdpoAaong XOALKWV aAaTwyV

Kwékog Eidog YS&poAdon (+/-)
FBM_1327 L. paracasei +
FBM_1422 L. plantarum +
FBM_1423 L. rhamnosus +
FBM_1433 L. rhamnosus +
FBM_1434 L. rhamnosus +
FBCH_3554 P. pentosaceus -
FBBT 4570 L. plantarum +
FBBT_4572 L. plantarum +
FBBT 4573 L. plantarum +
FBBT_4574 L. plantarum +
FBM_1321 L. lactis subsp. lactis +
FBM 1331 L. lactis subsp. lactis -
FBM_1332 L. lactis -
FBCH_ 3551 L. lactis subsp. lactis -
FBCH_3552 L. lactis subsp. lactis -
FBMS_5810 L. cremoris +
FBMS_5811 L. lactis +
FBMS_5812 L. lactis +
OLXAL-1C L. rhamnosus -
OLXAL-3C L. rhamnosus -
OLXAL-4C L. rhamnosus -

CHTH-4 L. rhamnosus -

OLTH-2C L. plantarum/pentosus +

OLPIK-2C L. rhamnosus -

(Bosch et al., 2014) https://doi.org/10.1002/isfa.6467

control L. rhamnosus GG +



https://doi.org/10.1002/jsfa.6467
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(Pessoa et al., 2017) https://doi.orq/10.1155/2017/3264194
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Fluorescently-labeled live Lactobacilli to
differentiated Caco-2 cells after 2h of
incubation at 37 °C in a humidified
atmosphere of 5 % CO,. Bacterial cells were
stained with FITC (green), Caco-2 cells were
stained with Hoechst 33258 (blue, nucleus)
and mitotracker (red, mitochondria). Scale bar:
100um



NaCl tolerance

logcfu/mL

logcfu/mL

10 ~

0%

0%

1%

1%

2%

2%

lactobacilli

4%

lactococci

4%

NaCl concentration

6%

6%

8%

8%

m FBM_1327
= FBM_1422
= FBM_1423
= FBM_1433
= FBM_1434
m FBCH_3554
= FBBT_4570
= FBBT_4572
= FBBT_4573
 FBBT_4574
= OLXAL-1C
= OLXAL-3C
= OLXAL-4C
© CHTH-4

© OLTH-2C
10% OLPIK-2C

EFBM_1321
m FBM_1331
= FBM_1332
= FBCH_3551
® FBCH_3552
= FBMS_5810
= FBMS_5811
= FBMS_5812

10%

(Ng et al., 2015) https://doi.orq/10.1080/19476337.2015.1020342
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Static in vitro digestion

In vitro emuPiwon oteAeywv katd tn StEAevon dlapécou Tou
YOOTPEVIEPLKOU CwWARva

SSF: ALGAULO TTPOCOUOLWONC
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(Minekus et al., 2014) https://doi.org/10.1039/c3f060702|
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Aypiou tUmov otélexog

MNoocooto avaotoAng a-yAukooildaong (%)

L. lactis FBM_1321 11.80 + 3.82

L. paracasei FBM_1327 26.39+4.14

L. lactis FBM_1331 16.72 £ 2.57

L. lactis FBM_1332 14.13 £ 3.05

L. plantarum FBM_1422 18.44 + 2.87

’ L. rhamnosus FBM_1423 10.44 £ 0.51

AVT l-6 la B r] T l_ K r] L. rhamnosus FBM_1433 9.89 +1.86
, L. rhamnosus FBM_1434 2.96+0.14
6 p 0.0 r] L. lactis FBCH_3551 19.40 + 1.04
L. lactis FBCH_3552 14.74 £ 1.27

P. pentosaceus FBCH_3554 10.46 £ 1.77

L. plantarum FBBT_4570 14.45 + 3.22

L. plantarum FBBT_4572 16.30 £ 0.55

L. plantarum FBBT_4573 0.58+0.28

L. plantarum FBBT_4574 11.89 £ 0.95

L. cremoris FBMS_5810 13.22+0.11

L. lactis FBMS_5811 14.28 +1.87

L. lactis FBMS_5812 22.62 £2.15

L. rhamnosus OLXAL-1C 16.76 £ 0.60

L. rhamnosus OLXAL-3C 18.18 + 1.50

L. rhamnosus OLXAL-4C 15.93+2.17

L. rhamnosus CHTH-3 11.52+1.79

L. rhamnosus CHTH-4 1.69+1.85

L. rhamnosus CHTH-4C 8.29+2.14

L. rhamnosus OLTH-2C 3.49 +0.86

L. plantarum/ pentosus OLTH-3C 5.02+2.57

L. plantarum/ pentosus OLPIK-2C 6.16 + 3.67

L. rhamnosus GG (ATCC 53103) 38.96 +£2.52
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Melwon KUTTOpLKWV ennédwv nadoyovwv pikpofiwv

logcfu/mL

N oA N A DA S AN A DS 0N 0 WM
VA DT A O O D T 9 & N A AT AT N oY
NN NN RN RN NN SR\ S I IR R M R i o

FFFSL &

AN >R &Y
P S E ST
((%é\ /<<<b® /Q%\S\ /((Q)é\ /Q{b@ /QQ,\S\ /((‘b@ /{8:?‘\ :(Q,d\ ;Q,Cz\ S A && P A N ‘é\‘) :(Q, 'éb ;Q, é{o ’ dy. \j? ¢ C CZ\ N 0\/ 0\'

B E. coli
0 S. Enteritidis
B | . monocytogenes

| C. difficile
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Anpovpyia Tpamnelog KaAAALEpYELWV Kol BAcNC 6E6OUEVWV KPOPBLAKWVY OTEAEXWV



AELTOUPYLKA TPpOPLUL

«TpodLua Ta omola, EpAV TNEC EMAPKOUC Statpodkng aslag, mapEXouv
gVEPYETLKN eTtidpaon oTIC TMOAAATTAEC AELTOUPYLEC TOU CWUOTOC LE TPOTIO TIOU
OXETleTOL €lTE PE BEATIWUEVN KATAOTOON TNG LYELOC KAL TNG EVEELOC ELTE e
LELWMEVO KivOuvo aoBeveLlac» .

European Food Safety Association, EFSA



AKwvntomnoinon npeoLotikwy
KUTTAPWV

MAgovektpata

e EAEyXOHEVN KOl CUVEXNC LETAPOPA KUTTAPWV
OTO EVTEPLKO €TLONALO.

Mpootacio Evavil Twv GuUOLKOXNULKWVY
netaBoAwv katd tnv anobnkeuon.

YynAa emimeda KUTTAPLKAG CUYKEVTPWONG
(>9 log CFU/g).

MEeLWUEVO PLOKO ULKPOPLAKNG ETILUOAUVONC.
Mpootacia Evavil TwV 0EEWV TOU OTOLLAXOU.

(I) Entrapment within a
porous matrix

&
N
e
©

*

(a) (b)

(111) Self-aggregation (IV) Mechanical containment behind a barrier




MeA£tn enidpaong Twv AELTOUPYLKWY CUCTATLKWY OTO ULKPOBLWHO TWV TTOVTLKWV

EpuBoAlaiopog Bpemtikov Quyokévtpnon
HEOOU UE QVETITUYUEVN KAAALEPYELOC Kol
KaAALEpyeLla L. cremoris oUAAoyn
KUTTAPLKIC
Blouadag

Movada {wKwv Napaywyn §npng
« HLOVTEAWV « (Avodphwpévng)

Blopadog KUTTApWV




Napaywyn ENPWV OLKVNTOTOLNUEVWYV TTPOBLOTIKWV KOAALEPYELWV OE NUL-TLAOTLIKA KALLOLKOL

EuBoAtacpdg Bpemtikol Duyokevtpnon
HEOOU LLE QVETITUYHEVN KAAALEPYELOG KOl Akwntoroinon
KaAALEpyELa L. cremoris GUMOVI"! . Kuttapwv L.
KUTTAPLKNG cremoris o€
Blopagag VIDASEC BpWUNG

Huepnowa 8o6on: 3g/2*10° cfu

=npovon
OLKLVNTOTIOLNUEVWV
KUTTApwV L. cremoris
(AvodpAiwon)




Napaywyn ENPWV OLKVNTOTOLNUEVWYV TTPOBLOTIKWV KOAALEPYELWV OE NUL-TLAOTLIKA KALLOLKOL

‘ Quyokévtpnon

KAAALEPYELOG KOl Aklvntormoinon
EpuBoAloiopog Bpemtikou ouAloyn . . Kuttapwv L.
HECOU LLE OVETITUYMEVN KUTTOPLKAG cremoris o€
KaAALEpyELa L. cremoris Blropadlog OKOVI UIOVAVOLG

Huepnowa 66on: 5g/2*10° cfu

=npovon
OLKLVNTOTIOLNUEVWV
KUTTApwV L. cremoris
(AvodpAiwon)




ZNPEC AKLVNTOTIOLNMEVEC MIPOPLOTLIKEC KOAALEPYELEC

Dopeig
QLKLVNTOTOLNONG
J ,.?..r;tqe\ ‘ = B
R TN a— )
Y i PO,
Nupadeg AleVpL TIPAOIVNG
PWHNG HItavavog

5y 3 AKlvntormnotinon
1 4P ,‘!_’ ¥4 A [
AVETITUYUEVN e kuttapwv L. lactis =Apavon
KaAALEpYELa L. lactis Fpe " aKLvr]_tonomuévwv
Kuttapwv L. lactis
Mpwrtelvn ®ouvtoUukL (Avod\iwon)

TUPOYAAQKTOC



logcfu/g

logcfu/g

12

10

(0]

[e)]

IS

N

o

12

10

8

6

4

2

0
0

0 15 30 60 90

Storage at Room Temperature

120
Days of storage

Storage at 4°C

15 30 60 90 120

Days of storage

H Oat flakes W

M Oat flakes W + Tr/Cp
M Oat flakes FD

M Oat flakes FD (DW)

W Oat flakes + Tr/Cp FD
m Oat flakes + Tr/Cp FD (DW)
M Free W

B Free W (DW)

M Free + Tr/Cp W

B Free + Tr/Cp W (DW)
B Free FD

H Free FD (DW)

M Free + Tr/Cp FD

M Free + Tr/Cp FD (DW)

MeAétn t™ng Buwolpotntog
ENPWV  AKLVNTOTIOLNUEVWYV
Kuttapwv L. cremoris o€
vipadec BpwHung Kot TV
arnofnkevon

Tr/Cp: 10% Trehalose as
cryoprotectant



MeA£tn NG BLwolpoTNTAg ENPWV OLKLVNTOTIOLNUEVWVY KUTTAPWVY L. cremoris 0€ GKOVN MIAVAVOC
kata tTnv aodnkevon (RT)

logcfu/g
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o B

Storage at Room Temperature

1
Days of storage

5 30 60

M Banana flour W

MW Banana flour + Tr/Cp W
M Banana flour+ Glu/Cp W
M Banana flour FD

M Banana flour FD (DW)

M Banana flour + Tr/Cp FD
M Banana flour + Tr/Cp FD (DW)
B Banana flour + Glu/Cp FD
M Banana flour + Glu/Cp FD (DW)
M Free W

B Free W (DW)

M Free+Tr/Cp W

M Free + Tr/Cp W (DW)

M Free + Glu/Cp W

M Free + Glu/Cp W (DW)

M Free FD

M Free FD (DW)

M Free + Tr/Cp FD

M Free + Tr/Cp FD (DW)

M Free + Glu/Cp FD

M Free + Glu/Cp FD (DW)

Tr/Cp: 10% Trehalose,
Glu/Cp: 10% Glucose as cryoprotectants



MeA£tn NG BLwolpoTNTAg ENPWV OLKLVNTOTIOLNUEVWVY KUTTAPWVY L. cremoris 0€ GKOVN MIAVAVOC
kota tTnv aodnkevon (4°C)

B Banana flour W

MW Banana flour + Tr/Cp W

M Banana flour + Glu/Cp W

B Banana flour FD

M Banana flour FD (DW)

M Banana flour + Tr/Cp FD

M Banana flour + Tr/Cp FD (DW)
W Banana flour + Glu/Cp FD

M Banana flour + Glu/Cp FD (DW)
W Free W

B Free W (DW)

M Free + Tr/Cp W
M Free + Tr/Cp W (DW)
M Free + Glu/Cp W
M Free + Glu/Cp W (DW)
M Free FD
B Free FD (DW)

60

Storage at 4°C

e = =
o = N

logcfu/g

O L N W b U1 O N 00 O

M Free + Tr/Cp FD
M Free + Tr/Cp FD (DW)
M Free + Glu/Cp FD

D f st
ays of storage W Free + Glu/Cp FD (DW)

Tr/Cp: 10% Trehalose ,
Glu/Cp: 10% Glucose as cryoprotectants



MooupTL HE aKVNTOTIOLNUEVA TPOoBLoTKA KUTTapa L. cremoris o€ vidpadec Bpwung

L. cremoris

B Wet-Free
| | |
| | B | | B W FD-Free
: B Wet-Immobilized
| | | I | I ' I ' FD-Immobilized
D1 D10 D20 D30

logcfu/g
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MaoupTL HE aKVNTOTIOLNUEVA TPpoBLoTikA KUTTapa L. paracasei o€ vipadec Bpwunc

logefu/g

=MW s~ 0 WD

=
(=]

L. delbruekii subsp. bulgaricus

=
(=]

S. thermophilus

L. paracasei FBM_1327

=
(=]

b b'd "
o 9 9
a £ aah “’:Cv v § 8 ve § 3 dede dede ded,e dede
mYC O :_3“‘ ; mYC O :_3“‘ ; =Y WF
mY_WF g s mY_WF & .
mY WIO
mY WIO 4 EY WIO 4
mY_LF 3 mY LF 3 mY_LF
mY L0 2 =Y L0 2 mY L0
1 1
1 1
Storage (days) Storage {davs) Storage {davs)
Parameter Storage time YC YC_O Y_WF Y_WIO Y_LF Y_LIO
(days)
1 4.32 +0.03 4,38 £0.02 4.48 +£0.04b 4.49 £0.01bc 4,57 £0.01° 4.60 £ 0.01b-cd
H 10 4.31+0.02 4.35+0.01 4.29 +0.012 4.33 +0.02° 4.30+0.022 4.36 +£0.01°
P 20 4.30+0.02 427 +0.02 4.41 +0.022¢ 4.46 + 0.022bc 4.44 +0.03bc 4.28 +0.052def
30 4.31+0.02 4.34+0.01 4.30+0.01° 4.30 + 0.06bcd 4.46 +£0.012¢ 4.41 +0.042
1 0.68 +0.06 0.59+0.06 0.59+0.06 0.69+0.01 0.68 +0.06 0.66 +0.06
Titratable 10 0.73+0.01 0.83+0.03 0.86 + 0.062 0.82 +0.01 0.72+0.01 0.75+ 0.08
acidity (%) 20 0.90+0.13 0.86 + 0.062 1.09 + 0.012 0.99 + 0.132¢ 0.78 +0.08 0.77 £0.07¢
30 0.50+0.06 0.77 £ 0.06° 1.10 + 0.082b< 0.77 £0.06° 0.95 + 0.0620d 0.87 +0.08b




MaoupTL HE aKVNTOTIOLNUEVA TPpoBLoTikA KUTTapa L. paracasei o€ vipadec Bpwunc

Yoghurt fermented milk products

PC2 (18.34 %)

0,75

0,5

0,25

Variables (axes PC1l and PC2:73.73 %)

3-hydroxy-2-butanone

1,3-bis(1,1-dimethylethyl
benzene

Hexanoicacid

benzene

2-butanone

- 1l-ethyl-3-methyl-

2-ethyl-1-hexanol

2,4-dimethyl-1-heptane
2-pentanone
3-methyl-1-butano

2-methyl-3-
pentanone

Z—I"meptanoﬁe
Acetaldehyde

2,3-pentanediong

1-hexanol

Hexanal

Octanoicacid

0,5

0,25 0 0,25 0,5
PC1(55.39 %)

0,75 1

Sensory characteristic Description YC YC_O Y_LF Y_LIO Commercial
Smoothness 4.23+0.73 4.00+1.00 3.92+1.04 4.00+1.08 2.77+1.17
Appearance Bubbles 1.15 + 0.38 1.31+0.63 1.15 + 0.38 131+0.63  1.31+0.48
Syneresis 3.31+1.18 2.31+1.03 2.54+1.20 2.85+1.21 1.15+0.28
Aroma Milk-like 193+1.11 1.53+0.69 1.16 £ 0.87 2.00+0.88 -
Neutral - - - - 1.62+0.77
Cohesion 2.69 +0.85 3.38 +0.87 3.00+0.91 2.92+0.76 4.38 £0.65
Syneresis 3.00+1.35 2.15+0.90 2.15+0.80 3.08 +1.04 2.15+1.68
Texture (in the spoon) Stickiness 2.00+1.00 3.15+1.07 2.54 +1.05 2.08 + 0.64 4.62 £0.65
Residues 1.92+1.19 2.92+1.12 2.00+1.15 2.62+1.04 2.77+1.64
Cohesion 3.00+1.47 3.00+0.91 3.15+1.14 2.85+1.41 4.38 £0.65
Syneresis 2.08 £0.95 2.54+1.20 2.08 +0.86 231+1.11 3.23+1.24
Stickiness 1.77 £0.93 2.46 +£0.97 1.62 +0.77 1.54 +0.66 3.15+1.41
Texture (when tasted) )

Existence of 1.00 + 0.00 3.31+1.03 1.15+0.55 269+1.03  1.00+0.00

solid parts
Grains 1.00 +0.00 2.54+1.20 1.00 +£0.00 2.08+1.19 1.00 +£0.00
Sour 2.08+1.24 2.15+0.85 246 +£0.78 - 2.23+1.08

Flavour
Sweet - - - 1.23+0.77 -
Aftertaste (% of positive responses) 71.43% 100% 71.43% 71.43% 100%

Overall evaluation 3.46 +1.27 3.31+1.44 3.00+1.00 2.92+1.26 4.23+1.01




ApLavL HE akKvntonotnpuéva tpoflotika kuttapa L. paracasei og vipadec Bpwpng

logefu/g
O MW s gy =~ 00 WD O

L. delbrueckii subsp. bulgaricus

S. thermophilus

L. paracasei FBM_1327

10 10
b0 b,c 9 b, h.cbc 9 ot i -
. AC 8 EAC 8
a w / ad 1] 7
; mACO :-f 6 mACO :-f 6 mA_WF
8 > HA_WF g
mA_WF o - o 5
mA_WIO ;1 mA_WIO - " AW
mA_LF 2 mA_LF 3 EA LF
mA_LIO 1 mA_LIO 2 mA_LIO
0 1
1 10 20 30 0 10 20 30 0 10 20 30
Storage (days) Storage (days) Storage (days)
Parameter Storage time (days) AC AC_O A_WF A_WIO A_LF A_LIO
1 4.19 +0.05 4.21+0.03 4,14 +0.02 4.14 +0.02 4.04 +0.03 4.14 +0.02
oH 10 4,13 +0.00 4.15+0.03 3.96 £0.00 3.96 £ 0.00 3.92 £0.03 3.96 £0.00
20 4,11 +0.00 4,16 +0.01 3.89 +0.04 3.89+0.04 3.86+0.01 3.89+0.04
30 4,11 +0.01 4.12+0.01 3.82+0.04>bc 3,82 +0.042bc 3,76 +0.042bc 3,82 +0.042bc
1 0.59 +0.07 0.88+0.04 1.20 +0.07 0.96 +0.03 0.97 +0.07 1.62 +0.03
10 1.08 +0.03 1.21+0.00 1.47 +0.04 1.17 £ 0.09 1.47 +0.04 1.69+0.04
Titratable acidity (%) 20 1.20 + 0.07 1.26 £ 0.00 1.45+0.04 1.28 +0.03 1.66 + 0.06 1.69 +0.01
30 1154001 117£009 0% e 164£000°  1.90%0.04°




ApLavL HE akKvntonotnpuéva tpoflotika kuttapa L. paracasei og vipadec Bpwpng

Ayran fermented milk products

Sensory characteristic Description C AC AC_O A_LF A_LIO
Appearance Watery 24+0.8 35+1.1 - 1.8+0.8 -
Creamy 1.4+0.9 - 1.45+0.8 20+1.5 1.9+1.0
Existence of solid parts - - 35+1.10 - 3.7+13
Colour White 3.4+1.19 3.7+1.03 3.6+0.8 3.2+0.9 -
Off-white - - 23+1.1 - 3.5+0.6
Light yellow 1.2+0.52 1.1+0.5 3.2+0.7 2.5+0.55 1.7+1.1
Aroma Creamy 3.5+0.9 2.3+0.9 1.5+09 2.2+0.8 1.5+0.8
Cereal-like - - 2.9+0.9 - 3.4+0.9°
Texture Watery 23+04 3.9+0.8 28+1.1 1.4+0.8 -
Creamy 3.0+0.8 - - 2.7+0.7%»  3.7+0.802P
Existence of solid parts - - 3.1+0.7 - 3.6+0.7
Flavour Sour 2.7+0.7 2.5+£0.9 2.4+£0.8 2.1+0.7 26+0.5
Sweet-and-sour - 1.0+0.2 25+0.8 2.8+0.72b 3.7+0.82b
Salty 1.3+0.8 1.2+0.8 - 1.3+0.9 2.0+£0.3
Overall evaluation 3.8+0.9 2.7+£09 3.1+0.9 3.4+0.7 3.8+1.0

PC2 (28.19 %)

0,75

0,5

0,25

[=]

Variables (axes PC1land PC2

172.45%)

2-methyl-3-pentanone
2-butanone

2-heptanone T

1-ethyl-3-methyl-benzene

Acetone
Acetaldehyde
2,3-pentanedione
Ethyl acetate

Octanoicacid

Hexanoicacid

2fpelntanone

Hexanal

2,3-butanedione 1-hexanol

1,3-bis(1,1-dimethylethyl)-

benzene

3-methyl-1-butanol
2,4-dimethyl-1-heptane

2-ethyl-1-hexanol

3-hydroxy-2-butanone

PC1(44.25 %)

0,75 0,5 0,25 0 0,

5 05 0,75 1




Tupl TUMOU PpETa PE aKLVNTOMOLNUEVA KUTTAPA GE NALOCTIOPO

MpoBLoTIKO OTEAEXOG Nepimtwon

- Control

Lacticaseibacillus

paracasei subsp. Avodhwpeva eAevBepa

. KOTTapQ
paracasei
Pediococcus AvodAlwpeva eAeVBepa
acidilactici KUTTO PO
Lactiplantibacillus AvodAlwpEva eAeVBepa

pentosus KOTTapO




Tupl TUMOU PpETa PE aKLVNTOMOLNUEVA KUTTAPA GE NALOCTIOPO

MNpoBLotiko oTEAEXOG Nepimtwon

- Control pe nAloomopo

L. paracasei AvodAlwpeva eAeVBepa KUTTAPA

AUvODIALWPEVA AKLVNTOTIOLNHEVDL

L. paracasei . :
KUTTOPO O€ NALOCTIOPO

L. cremoris AvodAlwpeva eAeVBepa kKUTTAPA




«Artopovwon In vitro aLoAOynon EVEPYETLKWYV LOLOTATWV VEWV CTEAEXWV
YOAQKTIKWV Baktnpiwv aypiov tunov &
AOKLHEC ELOAYWYNC TWV VEWV OTEAEXWV CE TPODLUOLY

Npana lwavva, Moplakn BloAoyog & levetiotpla, PhD
Abdokouvoa oTo TAQLLOLO TOU TTPOYPAHATOC « ATLIOKTNON AKASNHUAIKAG EUMELPLOG OE VEOUG EMLOTAOVEG KOLTOXOUG SLEAKTOPLKOU»
iprapa@mbg.duth.gr
ioannaprap@gmail.com
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. -Biotics: MNpePlotika, MpofLotikd, JUpBLwTIKA kot MetaLloTikd: n onpacio toug otn Statpodn
. Qutka ExyuAiopata weg Bloouvtnpntikd kat MNpeflotika ota TpodLpa
. FeVeTIKA TpoTomoLNUEVA TPOPLUA: TEXVLKEC YEVETIKNG TPOTIOTOLNONG, EPAPHOYEC 0TN Blopnxavia Tpodipwy Kol KOWwVLKA {nTtripata

. To tpimtuxo Alatpodn- Evtepiko pkpoBiwpa-Yyeia

1
2
3
4
5. To MikpoBiwpa Twv Tpodpipwv: Znpacia, ZTpATnYIKES Kot EbaproyEg
6. Alatpodoyovidlwpatikn Kot E€atopikevpevn Atatpodn

7. HOwEC kat Kowwvikeg Mpoektaoelg tng Moplaknic Blotexvoloyiag ota tpodLua
8. AeltoupyLka TpodLUa Kol LETABOALKEC SLaTAPOAXEC

9. H dtatpodn otn dpovtida tou kapkivou

10. Edappoyeg tTng Moplakng Blotexvoloyiac otov Aypotiko topea/fewpyla

11. MwpoBLakn Blotexvoloyia kat Zupwoelg otn Atatpodn

12. l'evetika Tpomomnotnuéva Tpodpa: NMpooeyyloelg kat NMpokANoELg

13. Avarmnrtuén Aettoupylkwv Tpodpipwy Kot ZURMANPWHATWY WG 2ZTpatnykeS MpoAndng AcBevelwv



[eViKA
v Opadec (Ldavikd twv 2 atopwy)
v’ Keipevo + Mapouvoiaon

Aoun Epyaaolog

Na rtepthappavet:

1. Titho

2. Ovopota

3. NepiAndn (Ewg 250 AgkeLc)

4. Ne€eic-kAeldla (keywords) (LExpL 5)
5. Mivaka epLleXopuEVWV

6. Kplo cwpua

H €ktaon tn¢ epyaciog va kupaivetol peta€v 2.500 (to eAaxioto) kat 3.000 Ae€swv (To pEYLOTO).



