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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:

e 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).



AELTOVPYIKA TPOD LU

TpodLua ta omola, MEPAV TNG EMAPKOUC
SlatpodknC aslag, TaPEXOUV EVEPYETLKN
enibpaon otig MTOAAATIAEC AsLlTOUpYieC
TOU OWHOTOC LE TPOTIO TTOU OXETI(ETAL
elte pe BeATIWHEVN KATAOTAON TNG
UYELaC Kol TNG eVelag lte HE HELWUEVO
Kivbuvo epdaviong aoBevelag

- European Food Safety Association, EFSA
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NpoBrotka-Labelling

|pa§¢ 5 ESSENTIALS

memaioe  FTOR A QUALITY The Global Voice of Probiotics®

oo  PROBIOTIC LABEL

1. DOSAGE

A

a T evidence.

2. QUANTITY

Colony Forming Unit {(CFU) s the scientifically accepted unit of measure for labeling the
number of live probiotics in a product. Products should declare the total count of the blend
(single & multi-strain’) in CFUs, You may also see milligrams (mg) for the probiotic
Ingredient which doesn't correspond to the activity of the formula.

=
?

It is impertant to follow dosage instructions as directed on the probiotic' label,
iy If 3 claim pertaining to individual strains or blend of strains contained in the product is made, the
& ®» manufacturer should maintain evidence that the amount provided Is consistent wiith the scientific

4. EXPIRATION DATE

The expiration date should indicate how long the probiotic product will contain the claimed
levels of bacteria (CFU) when stored as directed. This is different than the date of manufacture
which refers to the date the product was produced, Products should contain 100% of the
quantity of probiotics declared on the label at end of shelf life and rot at time of manufacture.

3. STRAIN SPECIFICITY

Probiotics have different characteristics, qualities and actions that are unique

to the specific strain cr combinations. The label should (dentify the genus, species and strain for
each micrcorganism In the product, le. Lactobecillus acidephilus IPAOCL Individual dietary
ingredients within a proprietary blend should be listed In descending order by CFUs'.

5. STORAGE

Probswotic bacteria are living microorganisms and their numbers can drop during storage, It is
importart to read the label for proper storage instructions, Storing probiotics comrectly will help
ensure viability until the expiration date. Probiotics are generally sensitive to changes in
temperature and humidity. The impact Is dependert on the probiotic strains, the formulation
matrix, the cosage form and the packaging.

https.//internationalprobiotics.org/Wp-content/uploads/5E Quality-Probiotic-Label revised Page 1-scaled.jpg
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Xapaktnelotika & Apaoelg
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Kumar et al., 2020; https://doi.org/10.1007/s12088-019-00808-y
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Torp et al., 2022; https://doi.org/10.1016/|.tifs.2021.11.034

—
Kotraptkn W
| Procwomme |

Metagopd

7
2o

Hapayoyn
(Blopmyavia)

TpofroTika

Maonon.
evlope hoong

Teruxa evivua,
| yeunho pH J

Evlopa,
MEPLOTUATIKES
KIVIOELS, FolaKa
ahora,

GG UHTHT] THEGT
Meyiotonoinon e e —
arnodoonc ot fropalo
Evkoyutimon/
Axavnronoinon
=npavon

Medonca et al., 2023; https://doi.org/10.3390/microorganisms11010095
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ATTOOVWOT VEWV OTEAEXWV

Probiotic lactobacilli Sources

Traditional food & beverages

beverages are made from raw materials,
including cereals, millets, legumes, fruits
and vegetables

Q Grains, Fruits & vegetables

Tomatoes, pineapple, olives, papaya,
cassava, sugarcane, yam

a Vertebrate & Invertebrate

amimal mtestines, human breast

milk, faeces of infants, human
GIT

1 R

Traditional food & beverages

fish sauce, traditional fermented
soybean

NON Fermented
Bio.

Grains, Fruits & vegetables 0

fermented plant materials: wheat,
garlic, parsley and olives

Meats o

fish |, beef , pork , salted crab,
fermented sausages

Dairy products Q

yogurt, cheese, butter/cream,
ice cream

A

Waste & Sewage

6 Aquatic environments

Al-Yami et al., 2022; https://doi.org/10.22207/JPAM.16.4.19
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Kputriipra emiAoyng

‘Evag tpoBLOTIKOC ULKPOOPYAVLIOUOC TIPEMEL VA :

1) eivat {wvtavog Tn OTLYU TNG KATAVAAWONC

2) SLAOETEL ETOTNMOVIKA TEKUNPLWHEVO 0DEAOC OTNV LYELA TOU EEVLOTH
3) €xeL taélvounOel o emimedo yévouc, eldouc Kkal oTEAEXOUC

4) eival acdaAnc yia tnv mpoPAenopevn xprion tou



Kpwtiipra emdoync- 1

‘Evac mpofLotikog
HLKPOOPYQAVIOMNOC TIPEMEL VOL
givat {wvtavog T OTYHA TNG
KOTAVAAWONC

e |kavotnta enBiwonc otnv
napovoiLa MEMTIKWY EVIULWY,
XOALKWV QAQTWV Kal O&WVwWV
ouvonkwv

 EmBiwon kata tnv anodnkevon
(tpodrpa/xara)

“Gastric acid
=24, and enzymes
_alliody

Bile acids and
-\ digestive enzymes

Han et al., 2021; https://doi.org/10.3389/fcimb.2021.609722
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Kpttiipwa emtthoyne- 2

‘Evac mpoBLoTiKOC HIKPOOPYOVIOMOC
TIPEMEL VOL SLAOETEL EMLOTNUOVIKA
TEKUNPLWHEVO OPEANOC OTNV VYELD TOU
EevioTi

* Evioxuon Tou avooomoLnNTIKOU CUOTHUATOC

e Apuva evavti maboyovwy

e |kavotnta PelwonC emumedwy
XOANoTePOANC/YALKOINC

e  OpOLOOTAON TOU EVTEPLKOU LLLKPOBLWUATOC

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

Frequent

Species-level 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 turnover of enterocytes
» Regulation of intestinal transit » Competitive exclusion of pathogens

Hill et al., 2014, https://doi.org/10.1038/nrgastro.2014.66
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Kputipla emloync- 3

‘Eva mpoBLOoTIKOC ULKPOOPYAVIOHOG
TPEMEL VAL EXEL TALVOUNOEL o€ eminedo
YEVOUC, ELO0OUC KL OTEAEXOUC

ARTICLE

MopLakeg Texvikee Emopevnc Meviag (Next
generation) eMITPEMOUV TOV AN PN XOPAKTNPLOUO
TOU ULKPOOPYQVIOUOU HEOW AVAYVWONCS OAOKANPOU
TOU YOVISLWHLATOC - =y

Themmodesulfobacteria

Sun et al., 2015; https://doi.org/10.1038/ncomms9322
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Kpwtnpua emdoyng- 4

‘Evac mpoBLotikog
HLKPOOPYQAVIOHNOG TIPEMEL VAL Elvat ~ efsam
aohalic yia TNV mPoBAEmOpEVN

Xpnon tou

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

e Amouoia alpoAuTIKAC Spacnc

 EvawoBnoia ota avtiBlotka

 Na Bewpeital yevika aodpainc (Generally © Eutopean Food Safty Autoriy, 2012
recognized as safe, GRAS)

Endorsed for public consultation on 1 February 2012



In vitro a§loAoynon acPpalerac & npoBLoTIKWV LOLOTATWV

Kpunpua acdpaleiog:

s 'EAgyxoc yLa atploAuTIKN 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

AvaoTtoAn tou eviUpou tTnNG a-yAukooldaong

AVTOYWVLOTLKN Kol avTiptkpolakn dpaon Evavtl tpodLpoyevwy naboyovwy
Yoépodofkotnta

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

Avtoxn o€ xopunAo pH

Avtoxn o€ XOAKA aAata

Avtoxn oe ouykevtpwoelc NaCl

In vitro o&eoavtoxn (static)

L/ L/ L/ / / / / / / / /
000 000 000 000 000 000 000 000 000 000 000



Results

Source n. of strains <5 N e =
y}gﬂ"m} ) f \Td
Human stool 6 o L
Olive brine 7 % %&”ﬂf/}%ﬁf ] :\} 25
Olive fruit 26 AN e s N SR
. .. > X" N o -\:{i"'i X _ﬁ, -~
Dried raisins 4 B2 ﬁw:ﬁ -
Dried figs 10 e S AT A /r/"
Bresaola-type sausage 2 SAE | loage 20 fgfj—%ﬁf §/
Cabbage 1 e e YR S o T P
Feta cheese 1 X .
Species n. of strains
Lacticaseibacillus paracasei 8
Lactiplantibacillus pentosus 10
Lactiplantibacillus plantarum 24
Latilactobacillus sakei 2
Levilactobacillus brevis 3

Pediococcus acidilactici 10




Results

Erythromycin Streptomycin Tetracycline Vancomycin

Chloramphenicol

Clindamycin

Ampicillin
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Results

Gentamycin Streptomycin Tetracycline Erythromycin Clindamycin  Chloramphenicol

Kanamycin

Ampicillin
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Results

logcfu/ml after Simulated in vitro Digestion
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Results

% Cholesterol removal ability
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Results

growth inhibition (%)

growth inhibition (%)

100 C. difficile
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cell-free supernatants concentration (%)
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growth inhibition (%)

growth inhibition (%)

100

S. Enteritidis

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

L. monocytogenes
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m Sl
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S. aureus

m S1
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m S6
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B
|
|
|
|
|
|
|
|

growth inhibition (%)

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 (%)

100 C. difficile
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100 S. Enteritidis
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L. monocytogenes
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N (50%) N (25%)
cell-free supernatants concentration (%)

100 S. aureus

_. 90 m Sl
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| =
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£ 50 " sS4
= 40 S5
£ 30
® 20 £ I H S6
* 10- - mS7

O_

N (50%) N (25%)

cell-free supernatants concentration (%)

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. Highsurvival (>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
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Article

Novel Wild-Type Pediococcus and Lactiplantibacillus Strains
as Probiotic Candidates to Manage Obesity-Associated
Insulin Resistance

Paraskevi Somalou !, Eleftheria leronymaki ¥, Kyriaki Feidaki **, Toanna Prapa 10, Electra Stylianopoulou ?,
Katerina Spyridopoulou ', George Skavdis 1 A

Maria E. Grigoriou 10, Panayiotis Panas °,
Anagnostis Argiriou **0, Christos Tsatsanis 2% and Yiannis Kourkoutas %*{
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Laboratory of Clinical Chemistry, Department of Laboratory Medicine, Medical School, University of Crete,
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Abstract: As the food and pharmaceutical industry is continuously seeking new probiotic strains

with unique health properties, the aim of the present study was to determine the impact of short-

term dietary intervention with novel wild-type strains, isolated from various sources, on high-fat

check for diet (HFD)-induced insulin resistance. Initially, the strains were evaluated in vitro for their ability
updates to survive in simulated gastrointestinal (GI) conditions, for adhesion to Caco-2 cells, for bile salt
Citation: Somalow, i leronymaki, E; - hydrolase secretion, for cholesterol-lowering and cellular cholesterol-binding ability, and for grow th
inhibition of food-borne pathogens, In addition, safety criteria were assessed, including hemolytic
activity and susceptibility to antibiotics. The in vivo test on insulin resistance showed that mice
neceiving the HFD supplemented with Pediococcus acidilactici SK (1solated from human feces) or P,
acidilactici OL53-1 strain (isolated from olive fruit) exhibited significantly improved insulin resistance

Feidaki, K.; Prapa, L; Stylianopoulou,
E; Spyridopoulou, K.; Skavdis, G;
Grigoriou, M.E; Fanas, P; Argiriou,
A etal. Novel Wild-Tirpe Pediococcus
and Lactiplantibacillus Strains as

Probiatic Candidates to Manage compared to HFD-fed mice or to the normal diet (ND)-fed group.

Obesity-Associated Insulin Fesistance.

Microorganisms 2024, 12, 331, Keywords: probiotics; Pediococcus; Lactiplmntibacillus; obesity; insulin resistance; type2 diabetes;
https:/ / doiorg/10.3390/ high-fat diet
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Tparela MPoBLOTIKWY OTEAEXWV

Kwékog Mnyn anopovwong ATOTEAEOA TOLUTOMOLNGNG
1327 Katolkiolo yala MAMO Lacticaseibacillus paracasei
1422 MNpoBeto yaia NAMO Lactiplantibacillus plantarum
4570 MNavtlapt Lactiplantibacillus plantarum
4572 Mavtlapt Lactiplantibacillus plantarum
4573 Mavtlapt Lactiplantibacillus plantarum
4574 Mavtiapt Lactiplantibacillus plantarum

2C EALEG (kaprmtog) Lactiplantibacillus plantarum/pentosus
2C2 EALEG (kaprtog) Lacticaseibacillus rhamnosus
1C EALEG (kapmtog) Lacticaseibacillus rhamnosus
3C EALEG (kaprtog) Lacticaseibacillus rhamnosus
4C EALEG (kaprtog) Lacticaseibacillus rhamnosus
4 Tupl TUTMOU déTa Lacticaseibacillus rhamnosus
1423 MpoBeto yaia MAMO Lacticaseibacillus rhamnosus
1433 MNpoBeto yaia NAMO Lacticaseibacillus rhamnosus
1434 MNpoBeto yaia NAMO Lacticaseibacillus rhamnosus
1332 Katowkiolo yaia KpAtng Lactococcus lactis
5810 Mavitapla Aeuka Lactococcus lactis
5811 Mavttaplao Aeuka Lactococcus lactis
5812 Mavttaplo Aeuka Lactococcus lactis
1321 Katolkiolo yaia NAMO Lactococcus lactis subsp. lactis
1331 Katowkiolo yala Kpntng Lactococcus lactis subsp. lactis
3551 Znpo Katolkiolo tupl Kpntng Lactococcus lactis subsp. lactis
3552 =npo Katolkiolo tupl Kpntng Lactococcus lactis subsp. lactis
3554 Opéoko Katolkiolo tupl KpAtng Pediococcus pentosaceus

/ /A

PPLICATIONS

FOODBIOMES
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Antibiotic susceptibility

AurukiAAivn  XAwpapdawvikoin KAwdapukivn EpuBpopukivn Fevtapukivny  Kavapukivn ITPEMTOUUKIVN TetpakukAivn  Bavkopukivn

AM C DA E CN K S T VA
1327 R S S S R R R S R
1422 S S MS S S R R S R
1423 R S S S R R R S R
1433 R S S S R R S S R
1434 R S S S R R R S R
3554 R S S S R R R S R
4570 MS S MS S R R MS MS R
4572 S S S S R R R MS R
4573 S S S S S R S MS R
4574 S S S S S R R MS R
1321 MS S S S S MS R S S
1331 MS S S S S R MS S S
1332 S S S S S R S S S
3551 MS S S S S MS MS S S
3552 S S S S S R R S S
5810 S S S S S MS MS S S
5811 MS S S S S MS MS S S
5812 S S S S S S S S S
1C R S S S S R MS S R
3C MS S S S S R MS S R
4C R S S S R R MS S R
4 R S S S R R MS S R
2C MS S S S S R R S R
2C2 R S S S R R MS S R

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

3551 3552 ( 5810 \ ( 5811 \ ( 5812 \
2 3 2 3 2 3

lactococci Strain 1321
pH 2 3
Oh 8.5+0.1

2h 2.910.1 4.6%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
N/D 4.2+0.1 N/D 43+0.1 1.7#0.1 4.5#0.1 2.4+0.1 4.5#0.1 2.5+#0.1 3.840.1

( 1422 )
2 3

1433 1434 3554 ( 4570 ) (4572 )
2 3 2 3 2 3 2 3 2 3

3h N/D  2.9+0.1
lactobacilli  strain 1327
pH 2 3
Oh 8.2+0.1
2h N/D 4.0+0.1
3h N/D  1.840.1

8.1+0.1 8.3+0.1 8.1+0.1 8.3+0.1 8.2+0.1
N/D 3.4+0.1 N/D 5.5+0.1 N/D 4.8+0.1 3.1+0.1 5.8+0.1 1.9+0.1 5.7+0.1
N/D 3.110.1 N/D 3.1+0.1 N/D 3.0£0.1 N/D 4.7+0.1 N/D 5.510.1

Strain ( 4573 3

3C 4C 4 2C 2C2

<~
pH 2 3

2 3 2 3 2 3 2 3 2 3

Oh 8.4+0.1

2h 2.330.1 4.5%0.1
3h N/D 4.0+0.1

5.8+0.1 7.910.1 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
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Bile salts tolerance

Strain

lactococci Bile salt (%)

03— 05 03—05 03 0.5

Oh
2h
4h

7.1+0.1 7.1+0.1 7.210.1
2.1+0.1 N/D 2501 N/D 2.5%0.1 N/D
1.5+0.1 N/D 1.5¢0.1 N/D N/D N/D

/\/\

lactobacilli Strain

1321 1331
0.3 05 03 05
7.40.1 7.1+0.1
N/D  N/D N/ N/D
ND N/D N/D N/D

PN
1327 ( 1422 )

Bile salt (%)

0.3 0.5 03—705

Oh
2h
4h

7.3+0.1 7.5+0.1

N/D N/D 5.5+0.1 4.9+0.1
N/D N/D 5.240.1 4.6+0.1

Strain

Bile salt (%)

Oh
2h
4h

N
( as73 ) 4574
03—705 03— 05
7.40.1 7.40.1

3.740.1 3.6£0.1 2.9+0.1 N/D
3.5+0.1 3.3+0.1 N/D N/D

3554 ( as70 ) ( as72 )

0.3 0.5 03—705 03—05
7.2+0.1 7.540.1 7.5+0.1

46:0.1 2.4:0.1 63:0.1 4.9+0.1 2.7+0.1 2.30.1

N/D N/D  5.0£0.1 4.7¢0.1 2.3%0.1 1.940.1
4 2¢ 202

03 05 03 05 03 05
7.640.1 6.9+0.1 7.2+0.1

N/D N/D 2201 N/D 23%0.1 N/D

N/D ND ND ND ND N/D

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

Kwékog Eidog YS&poAdon (+/-)
1327 L. paracasei +
1422 L. plantarum +
1423 L. rhamnosus +
1433 L. rhamnosus +
1434 L. rhamnosus +
3554 P. pentosaceus -
4570 L. plantarum +
4572 L. plantarum +
4573 L. plantarum +
4574 L. plantarum +
1321 L. lactis subsp. lactis +
1331 L. lactis subsp. lactis -
1332 L. lactis -
3551 L. lactis subsp. lactis -
3552 L. lactis subsp. lactis -
5810 L. cremoris +
5811 L. lactis +
5812 L. lactis +

1C L. rhamnosus -
3C L. rhamnosus -
4C L. rhamnosus -
4 L. rhamnosus -
2C L. plantarum/pentosus +
2C2 L. rhamnosus -

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

control L. rhamnosus GG +



https://doi.org/10.1002/jsfa.6467

Auto-cvoowpatwon & Yépodofikotnta

auto-aggregation and hydrophobicity capacity

90.0 -
80.0 -
70.0 -
60.0 -
50.0 -
ES = auto-aggregation
400 -
hydrophobicity
300 - A ' -

20.0 -

10.0 -

0.0

4C
2C
2C2

1331 —!

1332

1321 —

1423 7
1433

1434
3552
3554

4573

4574

5810 —!

5812 —
1C




[MpookOAANoN o€ KuttOpLkn oslpa Caco-2

Avvapiko mpookoAAnong (%)

40

30

20

10

1327

1422

MpookoAAncn aypiou TUMOU OTEAEXWV OE KUTTAPLKN ocLpa Caco-2

2
1434
4570
4572
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4574
1
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4aC
2
4
2C
202
1321
1331

3551

3552




[TpookOAANON

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:
100pum



NaCl tolerance

logcfu/mL

logcfu/mL

10

0%

0%

1%

1%

2%

2%

lactobacilli

4%

lactococci

4%

NaCl concentration

6%

6%

8%

8%

1327
1422
1423
1433
1434
3554
4570
4572
4573
4574
L1C
L-3C
L-4C

[
,
A

-2C
10% -2C

1321
1331

1332

3551
3552
5810
5811
5812

10%

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

In vitro emuBiwon oteAexwv katd tn dtEAevon Slapécou Tou
YOOTPEVIEPLKOU CwWARva

SSF: AldAUpQ TTPOCOUOLWONG
OTOMOTLKAC KOLAOTNTOC
m SSF
m SGF SGF: AldAupa tpooopolwong
= SIE OTOMAXOU
SIF: AlaAuvpa npocopoiwong Aemtou
EVTEPOU

N v o] N v 'O %] N
Y] %) ‘e A ’» N '\-
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(Minekus et al., 2014) https://doi.org/10.1039/c3f060702|
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YrtoxoAnotePOAALULKN
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Avti-SloBnTikn
dpaon

Aypiou tUMou otéAE)XOG
L. lactis 1321
Lc. paracasei 1327
L. lactis 1331
L. lactis 1332
Lp. plantarum 1422
Lc. rhamnosus 1423
Lc. rhamnosus 1433
Lc. rhamnosus 1434
L. lactis 3551
L. lactis 3552
P. pentosaceus 3554
Lp. plantarum 4570
Lp. plantarum 4572
Lp. plantarum 4573
Lp. plantarum 4574
L. cremoris 5810
L. lactis 5811
L. lactis 5812
Lc. rhamnosus 1C
Lc. rhamnosus 3C
Lc. rhamnosus 4C
Lc. rhamnosus 3
Lc. rhamnosus 4
Lc. rhamnosus 4C
Lc. rhamnosus 2C

Lp. plantarum/ pentosus 3C
Lp. plantarum/ pentosus 2C2
Lc. rhamnosus GG (ATCC 53103)

MNocootd avaotolr a-yAukooldaong (%)

11.80 +3.82
26.39+4.14
16.72 £ 2.57
14.13 £ 3.05
18.44 + 2.87
10.44 £ 0.51
9.89+1.86
2.96+0.14
19.40 +1.04
14.74 £ 1.27
10.46 £ 1.77
14.45 +3.22
16.30 £ 0.55
0.58 £0.28
11.89 +0.95
13.22 £0.11
14.28 +1.87
22.62+£2.15
16.76 + 0.60
18.18 £ 1.50
1593 +2.17
11.52+1.79
1.69 +£1.85
8.29+2.14
3.49+0.86
5.02 £2.57
6.16 + 3.67
38.96 +2.52



Avtoywviopoc taboyovwy

Meilwon KUTTaplkwv enumédwv nadoyovwy pkpofiwv

B E. coli

= S, Enteritidis

logcfu/mL

M | . monocytogenes

| C. difficile
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Welcome to the online database of novel wild type strains - FOODBIOMES.

=t S .
e 2- Register ¥ Login
. .
Database of novel wild type strains - FOODBIOMES
in vitro
Whol MIC - in vi
7 _ strain . s : i . lase/oxidase, L antiblotics i PH Blesalt ity 2 BSH invitro CacOz b oo, Cholesterolcholesterol I'_" cli
T e Partner | ing ram y rophobicity glucosidase rials in
FOODB I OM ES code secisicli activity res.zone tolerance tolerance aggregation production digestion adhesi Inhibition Imring adhesion i i
activity
Goat Lactocaccus
1 FBM_1321- = milk  DUTH  lactis subsp. yes yes  yes yes yes yes yes yes yes yes yes yes yas
EMTh lactis
Goat
Lacticaseibacill
2 FBM _ 1327 - = milk  DUTH |casell i yes yes  yes yes yes YES yes yes yes yes yes yes yes
paracasei
EMTh
Goat Lactocaccus
3 FBM_1337- - mille  DUTH  lactis subsp. yes yes  yes yes yes yes yes yes yes yes yes yes
Crete lactis
Goat Lactococcus
4 FBM_1332- = milk  DUTH lactis subsp. yes  yes yes yes yes yes yes yes yes yes
Crete lactis
Sheep 3 2
; Lactiplantibacill
5 FBM_1422- = milk  DUTH Anpantheiis yes  yes yes yes yes yas yes yes yes yes yes
plantarum
EMTh
sheep Lacticaseibacillus
& FBM_1423 - = milk  DUTH yes yes yes yes yes yes yes yes yes yes yes yes
rhamnosus ¢
EMTh
Sheep
Lacti ibacill
7 FBAM 1433 - - milke  DUTH RIS yes yes  yes yes yes yes yas yes yes yes yes yes yes
oMTH rhamnasus

RSP -
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New Wild-Type Lacticaseibacillus rhamnosus Strains as
Candidates to Manage Type 1 Diabetes
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Abstract: The incidence of type 1 diabetes (T1D) has been dramatically increased in developed
countries, and beyond the genetic impact, environmental factors, including diet, seem to play an
important role in the onset and development of the disease. In this vein, five Laclicaseibacillus
rhammosus, isolated from traditional fermented Greek products, were screened for potential probiotic
properties, aiming at maintaining gut homeostasis and antidiabetic capability to alleviate T1D
symptoms. L. rhamnosus cell-free supernatants induced strong growth inhibitory activity against
commaon food spoilage and foodborne pathogenic microorganisms, associated with several diseases,
including T1D, and were also able to inhibit a-glucosidase activity (up to 44.87%), a promising
property for alternatives to the antidiabetic drugs. In addition, survival rates up to 36.76% were
recorded during the application of the static in vitro digestion model. The strains had no hemolytic
activity and were sensitive to common antibiotics suggested by the European Food and Safety
Association, apart from chloramphenicol. However, it is highly unlikely that the resistance has been
acquired. In conclusion, our results suggest a great health-promoting potential of the newly isolated
wild-type L. rhamnosus strains, but further confirmation of their efficiency in experimental animal
models 15 considered an essential next research step.

Keywords: Lacticaseibacillus rhammosus; type 1 diabetes; probiotics; foodborne pathogens; a-glucosidase
inhibitory activity

Probiotics and Antimicrobial Proteins
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Novel Probiotic Candidates in Artisanal Feta-Type Kefalonian Cheese:
Unveiling a Still-Undisclosed Biodiversity

lliada K. Lappa’ - Alkaterini Natsia’ - Dimitra Alimpoumpa’ - Electra Stylianopoulou?® . leanna Prapa® .
Konstantinos Tegopoulos® - Chrysoula Pavlatou® - George Skavdis” - Alkaterini Papadaki’ - Nikolaos Kopsahelis’

Accepted: 27 February 2024
& The Autharis) 2024

Abstract

Autochthonous dairy factic acid bacteria (LAR) isolates encompass & natural source of starter, adjunct. or probiolic candi-
dates. In this context, traditionally manufactured, using exclusively animal rennet, Feta-type cheeses were collected from
five farms located in different regions of Kefalonia island (Greece). The primary objective of this study was to isolate and
characterize novel LAB, thereby eaploring the unmapped microbial commuonities of Kefalonian Feta-type cheese and identify-
ing new potential probiotics. The initial screening, included a preliminary gastrointestinal (G 1) tolerance assessment (acidic
conditions and bile salts). followed by their safety evaluation (bemolvtic activity and antibiotic susceptibility ). Based on the
preliminary screening, selected strains underwent molecular identification and were further investigated for their probiotic
attributes (lysozyme and phenol resistance, antimicrobial traits, antidiabetic aspects, choleserol mduction and adhesion, adhe-
sion 1o Caco-2 cells, and milk acidification potentialk. The results showed that 49. out of the 93 retrieved isolates. exhibited
resistance to Gl conditions, whereas 18 met the safety criteria. The molecular identification revealed sirains belonging to the
species Lactiplantibacillus plantaram, Limosilaciobacillus fermentum, Lacticaseibacillus rhamnosus, and Lacticaseibacil-
lus paracasei. The selecled rod-shaped 14 isolates displayed a potential probiotic character. The best-performing isolates
concerning cholesterol assimilation and adhesion, a-glocosidase inhibition, and epithelial adherence were Lpb. plantarum
FR9, F162, and F254 and Lcb. paracasei F214 and F216, whereas Leb, paracasei F10 showed polential as a defined strain
starter. The present study explores for the first time the biodiversity of traditionally frmented microbizl communities in
Kefalonian Feta-type chesss, revealing novel poiential probiotic strains that can contribute o the deve lopment of innovative
functional food products.

Keywords Autochihonous isolates - Lactic acid bacleria - Probiotic properties - White brine cheese . Functional -
Sustainable food sysiems
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MpeBLotika

-~ Eva pePLoTiko sivat
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A€LTOUPYLKA TPOPLUA-ZUUBLWTIKA

Probiotics

Synbiotics

Prebiotics

- mpoiovta mou ouvdualouv
NMPOPLOTIKA KoL TIPEPBLOTIKA HIE
oTOXO va TIAPEXOUV
ouvbuaopéva odEAn otnv vyeia
Tou avOpwrou, Wlaitepa 600V
adopd TN Asltoupyla  TOU
EVIEPOU KOl TN MIKpoBLaknA

LoopporTtia
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AKwvnromnoinon npofLotikwy
KUTTAPWV

MAgovektpata

e EAeyXOHEVN KOl CUVEXNC LETAPOPA KUTTAPWV
OTO EVTEPLKO €TLONALO.

* Mpootacia Evavil Twv GUOLKOXNULKWY
HetaBoAwv katd tnv anobnkeuon.

e YPnAa enimeda KUTTAPLKAG CUYKEVTPWONG
(>9 log CFU/g).

* MELWUEVO PLOKO ULKPOPLAKNG ETILUOAUVONC.

* [Ipootaocia Evavil TwV 0EEWV TOU OTOLLAYOU.

(a) (b)

(I) Entrapment within a (I1) Attachment or adsorption on solid carrier
porous matrix

(a) (b)

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




MeA£tn enidpaong Twv AELTOUPYLIKWY CUCTATLKWY OTO ULKPOBLWHO TWV TTOVTLKWV

EpuBoAlaiopocg Bpemtikou Quyokévtpnon
HEOOU UE QVETITUYUEVN KAAALEPYELOC Kol
KaAALEpyeLla L. cremoris oUAAoyn
KUTTAPLKIC
Blouadag

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

Blopadog KUTTApWV




Napaywyn ENPWV OLKVNTOTIOLNUEVWYV TTPOBLOTIKWV KOAALEPYELWV OE NUL-TLAOTLIKA KALLOLKOL

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

Huepnola 8oon: 3g/2*10° cfu

=npovon
OKLVNTOTIOLNUEVWV
KUTTApwV L. cremoris
(AvodpAiwon)




Napaywyn ENPWV OLKVNTOTIOLNUEVWYV TTPOBLOTIKWV KOAALEPYELWV OE NUL-TLAOTLIKA KALLOLKOL

‘ Quyokévtpnon

KAAALEPYELOG KOl Akiwvntormnoinon
EuBoAlacpuog Bpemtikov oUAAoyn . Kuttdpwv L.
HUECOU LLE QVETTTUYHEVN KUTTOPLKAG cremoris o€
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arnodnkevon

Tr/Cp: 10% Trehalose as
cryoprotectant



MeA£tn NG BlwolpotnTag ENPWV OLKVNTOTIOLNUEVWVY KUTTAPWVY L. cremoris o€ GKOVN UMAVAVOC
kata tTnv aodnkevon (RT)

logcfu/g

[ = S
o = N

N Wk U1 O N 00

o B

Storage at Room Temperature

1
Days of storage

5 30 60

M Banana flour W

M 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
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MooUpTL HE aKvnTOoTIoltNUEVA tpoBLotika KUTTtapa L. paracasei o€ vipadeg Bpwunc

logefu/g

=MW s~ 0 WD

=
(=]

L. delbruekii subsp. bulgaricus

=
(=]

S. thermophilus

L. paracasei FBM_1327

=
(=]
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: an mYC - 3 mYC " 3 T & T} i
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 {davs) 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
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Yoghurt fermented milk products

PC2 (18.34 %)

0,75

0,5

0,25

=}

-0,25

Variables (axes PC1l and PC2: 73.73 %)

3-hydroxy-2-butanone

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

Hexanoicacid

benzene

2-butanone

- l-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 o 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
Flavour Sour 2.08+1.24 2.15+0.85 246 +£0.78 - 2.23+1.08

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
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L. delbrueckii subsp. bulgaricus S. thermophilus L. paracasei FBM_1327
10 10 10
9 9 h_.ch"c b,cb,c 9 deef d =
8 8 mAC 8
7 w7 =N mAC_O 37
< g mAC O g 6 - € 6 mA_WF
) & 5 HA_WF &
2. mA_WF 2, - 25 A WIO
3 EA WIO 3 EA_WIO a
2 HA_LF 2 mA LF 3 mA_LF
- mA_LIO 1 mA_LIO 2 mA_LIO
0 0 1
0 10 20 30 0 30
Storage {davs) 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 £0.042Pc  3.82 +0.04>bc 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  1.17 +0.09 149+ 1.25 + 1.64+0.00°  1.90 +0.04°

0.012b.cd 0.04a.b.ce
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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+15 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 PCland PC2:72.45%)

2-methyl-3-pentanone

2-butanone

2-heptanone

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

0,5 0,25

0 025 05 0,75 1

PC1(44.25 %)




I QuTtika eKYUAlopato

BLoAoyLKEG SPAOELG: aVTLULKPOPLAKK, AVTLOEELOWTLKA,
avtlpAeyovwdNG, AVTLKOPKLVLKN

Ta tedevtaia xpovia, yivetal mpoomadsia yla SpaoTIkn
pelwon N kat eEAAePn TWV XNUKWVY CUVTNPNTLKWY OTa
TPODLUA KaL TNV ULOBETNON EVOAAOKTIKWY KAl GUCLKWY

nopdwv ocuvtnpnong (r.x. xpnon Bloouvtnpntikwv)

MNpoodarta, Exouv MPooeAKUOEL TO evOLaPEPOV TWV
ETULOTNUOVWV Kal TNG Blopnxaviog tpodipwyv wg mbavol
EVIOXUTEC QVATITUENC EVEPYETIKWY ULKPOOPYAVLIOUWY
(mpeBlotika), kKaBwg n mpooBrkn Toug otn BEATIOTN
OUYKEVTPWON UMopel va xpnotpomnotnBet yia tn
AELTOUPYLKA PUBULON TOU UKPORBLWHATOC TWV TPOdIHWV.




MNpeBlotikn 6paon PUTIKWV EKYUALOHATWV

Table 5. Minimum inhibitory concentration (MIC) and minimum bactericidal concentration (MBC)

(mg/(dry matter)/ mL) of A. citrodora aqueous and ethanolic extracts against common food-spoilage
and pathogenic bacteria.

A. citrodora A. citrodora
Microbial Species (Aqueous) (Ethanolic)
MIC MBC MIC MBC
S. Enteritidis 12.5 50 6.25 25
5. Typhimuriim 125 RO f.25 25
L. monocytogenes 6.25 25 1.56 6.25
E. coli NA MNA 15 50
S. aureus 6.25 25 312 12.5
NA: no activity.

https://doi.org/10.3390/app13063663
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A. citrodora (aqueous)
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Tupi TUOU PETa

MNpoBLotiko
OTEAEXOC

Nepimtwon

MpoBLotiko .
OTEAEXOG Meptrtwon
- S. officinalis
S. officinalis koL
nAloéomopocg
| paracasei S. officinalis ka
-P AvodAlwpEva eAelBepa KUTTOPO
S. officinalis kot AuodpAlwpEVa
L. paracasei QKLVNTOTIOLNMEVA KUTTOPO OF

nNALOoTIOPO

L. paracasei

L. paracasei

L. paracasei

L. paracasei

L. monocytogenes

L. monocytogenes kol AUOPLALWHLEV
geAevBepa KUTTOPA

L.monocytogenes kal AUOPIALWEVT
OKLVNTOTIOLNHEVA KUTTOPO OE
nAloéomopo

S. officinalis kaL L. monocytogenes

S. officinalis kai L. monocytogenes
Kol AVopLALwHEVD EAeVBepa
KOTTOpa
S. officinalis koL L. monocytogenes
KotL AUODIALWUEVO OKLVNTOTOLNUEVA
KUTTOpO O NALOOTIOPO




Kawotopa npoiovia

MlaoVpTL pe L. rhamnosus kol
vdatko ekxUAwopa C. albidus
(Aadavia)

Alaywviopol kawvotopiag:

Trophy challenge
Nipadec Bpwprng Ke TPOoBLOTIKO OTEAEXOC Kal USATIKO eKXUALOUA S.
officinalis og edwblun cuokevaocia

Ecotrophelia

o MNaoUPTL HE TIPOPLOTIKO OTEAEXOC Kol USATLKO ekXUALOUA A. holosericae kall
ylaoupTL vegan

e L€ TPOPLOTLKO OTEAEXOC Kal udATLKO ekXUALopa S. officinalis




«ZXESLOOMOC Kat avamtuén AELITOVPYLKWV TPOPLUWV HE
KOAAALEPYELEC ayplov TUTTOU»

Npana lwavva, Moplakn BloAdyog & levetiotpia, PhD
Abackovoa oTo TTAALGLO TOU TPOYPAUHOTOC « ATTOKTNON OKASNUAIKAG EUTELPLAC OF
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