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MpoploTikd = mpog + Biog (yia ) {wrj)

-
\D FAO/WHO 2001
MpofBloTika €ival «or {wvravoi opyaviouol
(Paktnpia kai CULEC) mou oTav karavailwBouv
O€ KaTdAANAEC MOoOTNTEC QOKOUV EUEPYETIKI
opaon orov &evioTn»
J

\_/

IkavonoIinTIkog apiBpoc: 108-10° (cfu/g) TNV NUEPQA (Speck, 1978)
AnAadn: 108 cfu/g o Cupoupevo yaia x 100g (nuepnola katavalwaon)
107 cfu/g o€ Tupi x 10g (nUEPNOIa KaTavaiwon)
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Kupiorepa €idn mpoLIoTIKWY UIKPOOPYAVICHUWV

Lactobacillus

L. acidophilus, L. casel, L. johnsonii, Lb.
delbrueckii subsp. bulgaricus, L. helveticus, L.
paracasel subsp. paracasel, L. gasseri, L.
plantarum, L. rhamnosus, L. curvatus, L.
brevis, L. fermentum, L. reuteri, L. cellobiosus

Lactococcus Lc. lactis subsp. /actis, Lc. lactis subsp.
cremoris
Streptococcus Str. thermophilus
BAKTHPIA
Enterococcus Ent. faecium, Ent. faecalis
Pediococcus P acidilactici
Bifidobacterium B. bifidum, B. infantis, B. longum, B. breve, B.
adolescentis
Propionibacterium #r freuaenreichii
ZYMEX Saccharomyces S. cerevisiae, S. boulardii
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Kpitnpia emiAoyng mpoBIoTIKwWV UIKPOOPYAVIOLWY
(FAO/WHO 2002)

v" Na €xel yivel n Tautonoinon Toug o€ eninedo €idouc (| akopn Kal OTEAEXOUG)

v" Na €ival aopan yia Xpnon o€ TpOPIUa Kal PAPHAKEUTIKA OKeuaopaTa (EAeyXOG
QIMOAUTIKNG Kal TOEIKNG Opaconc, MONUIOAOYIKEC HEAETEG)

v" Na eniBiwvouv kal va d1aTtnpouV TIG IO10TNTEC TOUG OTO YAOTPEVTEPIKO CWANVA
(avOeKTIKOTNTA OTO YAOTPIKO 0EU-XaunAo pH kai oTta xoAika aAata)

v" Na &ouv IKavoTNTa NPookOAANGNC 1 kal noAAanAaciacpoU o€ eMIPAVEIEC BAEVVOYOVOU
kal 101aiTEpa OTOV EVTEPIKO BAEVVOYOVO.

v" Na napepnodidouv 1 va PEIWVOUV TNV NPOoKOAANGN Naboyovwyv PIKPORiwV OTOV EVTEPIKO
BAevvoyovo (avTaywvioTikn 1 avTidikpopiakn dpaon)

v" Na napouacialouv avoooTpornonoinTikn dpaon

v" Na €ival avBeKTIKG O ONEPUOKTOVEC ouaieC (eqpoaov npoopileTal yia KOAMIKN Xprion)

v" Na napoucialouv KaAEC TEXVOAOYIKEC 1I010TNTEC EpOCOV XpnoiPonolinbouv g AEITOUPYIKA
TpOPIua (oTabepdTnTa, Va £xouv peyain diapkeia (wnc, va noAAanAacialovral os
LEYAAN KAipaka, va pnv €xouv nidpacn oTn yeuon Tou NpoiovToc).
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Food Microbiology, 2000, 17, 205-215 _ doi:10.1006/fmic. 19990300
Available online at http://www idealibrary.com on IDE tl‘]"

/:ﬂ) ORIGINAL ARTICLE

Characterization of Lactobacillus
Isolates from infant faeces as
dietary adjuncts

V. Xanthopoulos, E. Litopoulou-Tzanetaki* and N. Tzanetakis

Lactobacillus paracasel subsp. paracasei {six sirains) Lb. rhamnosus {six sframns), Lb. acidophilus
ftwo strains). Lb. gassern (three strains) and Lb. reuteri (three strains) isolates from new-born infants
were tested for theirability to grow and metabofize in milk and to resist specific conditions of the gas-
trointestinal tract. Many of the tested strains had desirable properties concerning ther ability to with-
stand adverse conditions of the gastrointestinal tract, and produce carbonyl compounds. in general
strains of Lb. paracasei subsp. paracasel and Lb. rhamnosus were more resistant to fow pH of the
stomach than all the other strains. On the other hand, Lb. gasseri and Lb. reuteri strains did not acidify
rifk. Thus, Lb. paracasel subsp paracasel, Lb. acidophilus and Lb. rhamnosus sfrains cowld be prefer-
abfy used as starters to produce fermented milks with possibfy inferesting organoleptic properties, as
well as dietary and possible therapeutic importance. i) 2000 Acadamic Press



IHTERNATHOMAL JOURMAL OF
Food Microbiclogy

I:L:-.- |:-"'|.“ I ]:R Iitemational Jonrmal of Food Micwchiclogy 89 (2001) 125-153
wrangr glsevier.com locake Apfoodnnero

Some probiotic propeities of veast 1solates from imfant faeces and
Feta cheese

E. Psomas®, C. Andrighetto® E. Litopoulou-Tzanetaki **, A Lombardi ”,
M. Trzanetalkis*®

Laoboratary af Food Microlology and Hyglene, Facuity of Apriculnee Adstotle Urpversity of Thessalogla, 34000 Thessalmald, Greece
Feneto Acviccitra, Isinge per la (ualita e Ie Teendlogle Agroalivemitay, Fia b Gastane 78 3000 hene, Ttaly

Ahsiract

Yeast 1s0lates from infant faeces and Feta cheese were characternized to species level by phenotypie cnferna, Fandordy
Lrmphfied Polyrnorphic DA (FAPDYPCE. and rutochondrial DA (rt-DIA ) restncton analyms. Fesults suggested that
there 15 a good agreerment behween phenotypic charactenzation of weasts and FAPD-PCE. at species level; in addibon,
RAPT-PCR as well as mt-DIA restrichon analysis provided good discrirminabon at stram lewel. Some technological and
probiohc properbes of selected strams were also weshgated. The test strans exlubited lipolytic and proteclyhe achvibes.
The also tolerated low pH and survrved satisfactory in gastne jmee 1 vitro as well as in the presence of'bile. In gerneral, the
1solates frorn fapces were more resistant fo low pH and bile than those from PFeta cheese. Selected strains coundd be used as

starter sapplerments for industnal fermentations. @ 2001 Elsesaer Science BV . A nghis reserved.



MEAT
SCIENCE

Beleat Science 65 {203 B5RaT

wharr elsevier com,locate meatsc

Charactenzation ol lactic acd bactena 1solated from a Greek
dry-fermented sausage m respect ol therr technological
and probiotic propertics

E. Papamanoli. N. Tzanetakis. E. Litopoulou-Tzanetaki. P. Kotzekidou®

Lathararary af Faod Micrabiolopy and Hyvetene, Depariment of Paod Sotence and Technaolopy, Facudty of Agricidure,
Aristatd University af Thessadoniks, PB. 25, 54524 Thessalaniki, Oreere

Recerved 15 April 202 receivaed in revised form 29 October 2002; acoepied 29 October 2002

Abstract

A wotal of 147 lactic acid bacteria was isolated from two tvpes of naturally fermented dry sausages at four different stages of the
ripening process studied in order to select the most suitable strains according to their technological characteristics including pro-
biotic properties and antimicrohial activity against food-borne pathogens. ldentification of the isolates revealed that 90% were
lactobacilli. 4% enterococci. 3% Pediveoceus sp. and sporadic isolates of Weisella viridescens, Levconostoo paendomesenteroides,
amd Levcornostoe sp. The isolated strains of Lactobacilfies sakei (49 isolates). Lactobacilfus curveins (24 isolates) and Lactoborcilfs
plamiarven {7 isolates) were further characterized. All strains could grow at 153 °C. whereas the majority of the strains was able to
grow in the presence of 6.5% NaCl and on acetate agar. The enzyvmatic potential of the strains was evaluated wusing the APL ZYM
system. During in viteo investigations all strains exhibited high lewcine and valine aminopeptidase activities and moderate acid
phosphatase and phosphohydrolase activities. Some strains showed very weak lipolyvtic activity. The enzyvme profiling is an impor-
tant [actor for selection of strains as starter culures. A large majority of the strains wlerated 0.1% hile salts whereas 58% ol
Lactobacillfns corvaruns strains and all Laciobaciffus planiarum: strains were resistant to 0.3% hile salts. All Laciobaciffus sakel strains
and the majority of Lactobac iffus curvedus and Lo tobae s plamiarum strains exhibited an anti-listerial activity against three Lis-
teria mortociegenes strains. A percentage of 75, 50 and 29% of Lactebacillus sakei, L. corvedus and L. plasitarwer: strains, respec-
tively, could inhibit two Staphvfoceceus aurens steains. The contribution of the selected strains to a possible inhibition of Listeria
mcneeiogenes and 8. gurens in situ on fermented meats would be of considerable interest to enhance the hygienic guality of these
products.
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Probiotic and Technologicdadl
Properties of Facultatively
Heterofermentative
Lactobacilli from Greek
Traditional Cheeses

—eorde Floras, MM acd alini Hatzikarnnar,
Evanrnthia Litopoulou-Tzanetaki, and MNikolaos Tzanstakis

aborabory of Foood Blicrabiologsy ancd Hygicone., Arisbobls LTniversity of Thossalonilki,
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Ninohoon i=alabcs of facualtatively hotoaolcrman tatbive: lactobacilli froom Faeba, Graviora,
ancl Foasscri choosos woro idonbificod by SIAS-PAGE of wholo-ooll probcins as L. e oo cses
suhsp. poracoser (12 strains i anc Lo ploptores: (7 strains i anc difforontiatecd at strain
lovs]l by EAPD-POR. Proporbios of tochnological intorocst, sach as acidification abiliky,
prolicaly bic ackvity., and cnzyime activibios . wora also staclicod . The best strai ns eothi b-
itecl a low acicdification acbivilky, with significant interstrain oifferoncos afler grossth
in milk oo 24 h. They wens also characliorizeod by difforont cascsin broakclosm abidl-
iy, with arouancd 509 of thoan acconmmlabing amino acicls at low amoanks in the millk.
Lactobacil i isolatos diffcroc in ros pecl of cneyime activiticos, with 8- salacbosicaso bhoing
the = tronmges E ackivity fooncd, Their probiob e pobtonbial was cvraloatood wikh e eetes s hacd -
ices o Ehee resi shan e bo lonss pEL. hile: salts, ancd panoeroatin. The i salabos Proomn Foba s horseedcd
a bobbor sarvival than thosce froom Kasscri ancd Gravicra atb low plH o ancd viable colls
wse: chobod Lol cven aftea 3 h o atb pH 200 All strains alorabcod bile saltes at 0.8% and
robained] viabhility in the proscnos of pancraabin at o, 19 i fercnt pabbcrns of anbibac-
rial aclvibics wors reoorcedd, The strains inhibites] protcron @ally 1A spessics ancl
sonme of thorm clostricdia, B, ool O ancd B oerees, Distingoi shood strains aro promisings
probiobic cancliclabas as acdjuncks ancd descans Turther staclics,



Selection of Dominant NSLAB from a Mature
Traditional Cheese According to their
Technological Properties and in vitro
Intestinal Challenges

Zachanas Papanikolaou Magdalini Hatzikamari, Panayictis Geargakopoulos, Minas Yiangou, Evanthia Litopoulou-Tzanetaki,
and Mikolaos Tzanetakis

Abstract:  Isolates (47) of lactobacilli from 5 different productions of Melichloro chese were exanined for potential 1se
as adjunct enltres. The sodivm dodecyl sultate-polyacrylanide gel dectrophoreis (SDS-PAGE) of whele-cell proteins
classified 29 isolates as L. pamplantarem and 18 as L. paracased subsp, pescaser, Randomly amplified polymorphic DNA-
polymerase chainreaction (RAPD-PCR) amlysis differentated the L paraplantonom and L. pasicese subsp, paracased isolates
at strain level and both, RAPD analysis and whole-cell protein profiling provided vsehul information about the diversity
of nonstarter lactic acid bacteria (NSLAB) in the different cheese productions. The isolates were slow acidifiers and abou
70% of them degraded, preferentially @y -casein. The amounts of aminoe acids accunwlated in the milk increased with
the incubation tme. A similar enevime profile was exhibited by strains of both species, except for @-mannosidase and
@ -fucosi dase, which were not detected in the L. pescaser subsp. pancased strains. All straims grew in the presence of bile
at 0. 3% and the majority was able to withstind pH 2.5 and pancreatin at 0.1%. Moreover, all strains reduced chol esteral

i vitro, with higher remewval ability recorded for strains of L. peseplontaram. A narrow spectrum of antibacterial activiey

was recorded tor B84 of the strains. Selected solates with ApprOprL b t-_'-.'|1|m|ngi-.'.|| and interesing et 1ntestnal
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NMpofI10TIKA YOAOKTOKOMIKO TTPOIOVTO

Product Country of origin Starter culture
AB milk products Denmark . acidophilus, B. bifidum
A38 fermented milk Denmark . acidophilus, mesophilic lactic culture

Acidophilus milk

Many countries

. acidophilus

Acidophilus yoghurt

Many countries

L
L
L
L

. acidophilus, yoghurt starter bacteria

Acidophilus bifidus yoghurt Germany L. acidophilus, B. bifidum (or B. longum), yoghurt starter
bacteria

ACO-yoghurt Switzerland L. acidophilus, yoghurt starter bacteria

Arla acidophilus Norway L. acidophilus

BA France B. longum, yoghurt starter bacteria

Bifidus milk Germany B. bifidum (or B. longum)

Bifidus yoghurt Many countries B. bifidum (or B. longum), yoghurt starter bacteria

Bifighurt Germany B. longum

Bifilact Former Soviet Union Lactobacillus spp., Bifidobacterium spp.

Biobest Germany Bifidobacteria, yoghurt starter bacteria

Biogarde Germany L. acidophilus, B. bifidum, Streptococcus thermophilus

Bioghurt Germany L. acidophilus, B. bifidum, Streptococcus thermophilus

Biokys Former Czechoslovakia B. bifidum, L. acidophilus, Pediococcus acidilactici

Biomild Germany L. acidophilus, Bifidobacterium spp.

) Oenos | 7-10 2013

o W HELERPD



Product

Country of origin

Starter culture

Cultura Denmark L. acidophilus, B. bifidum

Diphilus milk France L. acidophilus, B. bifidum

Kefir Many countries L. acidophilus, lactic acid bacteria, yeasts

Mil-Mil E Japan L. acidophilus, B. bifidum, B. breve

Miru-Miru Japan L. acidophilus, B. breve, L. casei

Ofilus France Streptococcus thermophilus (or Lactococcus lactis
subsp. cremoris), L. acidophilus, B. bifidum

Progurt Chile Lactococcus lactis subsp. cremoris biovar diacetylactis,
L. acidophilus, B. bifidum

Smetana Eastern Europe L. acidophilus, Lactococcus lactis biovar. diacetylactis

Sweet acidophilus Japan L. acidophilus, B. longum

bifidus milk

Sweet bifidus milk  Japan, Germany  Bifidobacterium spp.

Vita Fresh Greece B. bifidum

Vitalia Greece Bifidobacterium lactis
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NMNoapadooiakd CUMOUMEVO TTPOIOVTA TTOU TTAPAYOVTal O€ didgpopa
HEPN TOU KOOHOU (63 TTpOoIovTa)

Product Country Type of milk Microflora
Amasi Zimbabwe Bovine Lactobacilli (helveticus, plantarum, paracasei subsp
paracasei, delbruecki subsp lactis), lactococci (lactis subsp
lactis, lactis subsp lactis biov. diacetylactis), leuconostocs
(mesenteroides subsp mesenteroides), enterococci (faecalis,
faecium).
Ayran Turkey Ewe, goat, cow  Yoghurt microorganisms
Chakka India Mixed buffalo Lactococcus lactis subsp. lactis
and cow
Dahi India Buffalo, goat Lactococcus lactis subsp. lactis, cremoris, biovar
diacetylactis, Leuconostoc spp., yoghurt microorganisms
Dough Iran, Ewe Yoghurt microorganisms
Afghanistan
Jamid Jordan Goat
Katyk Uzbekistan Buffalo Streptococcus thermophilus, Thermobacterium spp.
Kefir Former Soviet Ewe, cow Lactococcus lactis subsp. lactis, cremoris, Leuconostocs,
Union Acetobacter aceti, yeasts (lactose-positive or -negative)
Koumiss Mongolia, Mare, camel Lactobacilli (plantarum, paraplantarum, pentosus,
(Airag) Kazakhstan, rhamnosus, helveticus, kefigranum, delbruecki subsp
Kyrgyzstan, bulgaricus), Lactococcus lactis, alcoholic-fermenting yeasts,
Russia enterococci, leuconostocs (mesenteroides,

psedomesenteroides), Streptococcus parauberis, Str.
thermophilus
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Product

Country

Type of milk

Microflora

Laban (Ileben)

Middle East

All types

Streptococcus thermophilus, Lactobacillus delbrueckii
subsp. bulgaricus, L. acidophilus, Leuconostoc lactis,
Kluyveromyces marxianus subsp. marxianus,
Saccharomyces cerevisiae

Lactofil

Sweden

Cow

Lactococcus lactis subsp. lactis, cremoris, biovar
diacetylactis, Leuconostoc citrovorum

Skyr

Iceland

Ewe, cow

Yoghurt bacteria, yeasts

Tarag

Mongolia

All types

Lactobacilli (predominantly: casel, delbruecki subsp
bulgaricus, fermentum, helveticus, kefiranofaciens),
Streptococcus thermophilus, Enterococcus faecium,
yeasts (Candida, Debaryomyces, Issatchenkia,
kazachstania, Kluyveromyces, Pichia, Saccharomyces,
Torulaspora, Yarrowia)

Xynogalo

Greece

Ewe

Lactococcus lactis subsp. lactis, cremoris, Lactobacillus
plantarum, L. maltaromicus, L. casei, Leuconostoc
lactis, L. mesenteroides, L. paramesenteroides,
Enterococcus faecalis, E. faecium, E. durans

Yiaourti

Greece

Ewe, goat, cow

Streptococcus thermophilus, Lactobacillus delbrueckii
subsp. bulgaricus, L. paracasei, Leuconostoc spp.,
pediococci, enterococci

Zabady

Egypt

All types

Yoghurt microorganisms
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Kefir (ammo oAa 1a €i0n YOAOKTOG)
TTPOIOV KauKkaoou

Microbial group Kefir grains Kefir starter Kefir
(cfu/g) (cfu/ml) (cfu/ml)
Lactococci 108 (cremoris) 108-10° 10°
Leuconostocs 106 107-108 107-108
Thermophilic lactobacilli 108 10° 107-108
Mesophilic lactobacilli 106-10° 10%2-103
Acetic acid bacteria 108 10°>-106 104-10°
Yeasts 106-108 105-106 104-10°
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> Koumiss (Airag): ano yaika kapnAac, npoiov
MoyyoAiac, OIBeT, Pwaiac
> MNapadoaciako eAANVIKO YIaoUpTI

> I'Iawao I'IpooenKn YICIOUpTIOU LIE FIpOBIOTIKCI 013
Liyua naywTtou. Zuuwon |J|y|JC|Toq naywTou ME
KaANIEPYEIA YIaoupTIOU NOU NEPIEXEI NPOLIOTIKA

> MNaywTo yiaoupTi HB atnv IpAavdia
> MNaywTo Sia oTn Zoundia

> Ta npoioTika ouvnOwc dev PEIWVOVTAl KATA TN
ouvTNPNON (Korslund & Sgndergaard, 2005)
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Tupia

< Tupi Cheddar e Bifidobacterium. KaAn enifiwon kai
opyavoAnnTIKEC 10I0TNTEC (Mc Brearty et al., 2001).

< Tupi Gouda pe Bifidobacterium kai Lb. acidophilus (Gomes et al.,
1995).

< Tupi Fresco (ApyevTivn)) We Bifidobacterium, Lb. acidophilus
Kal Lb. casel (Vinderola et al., 2000)

<+ Tupla Crescenta (Gobetti et al., 1998), Cottage (Blanhette et al.,
1996), white brined (Ghoddusiand and Robinson, 1996), hard
pressed (Daigle et al., 1999), KATOIKIOIO (Gomes & Malcata, 1998),
fresh (Roy et al., 1997) UE Bifidobacterium.

< Tupia TUNou KepaAoTup! (Kalavrouzioti et al., 2005)
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INNota

\

o 'aAa

o ['aha ooyiag > Me npoPIoTika
o MiypaTta pe gppouTa

~/

o 2ounodia (ProViva)

o ®ivAavodia (Chiandtundo)

o AyyAia (Pet and Johnny)

o l'eppavia (mota ano opo pe LA-5 kal BB-12)

o ItaAia (anmoPBouTupwPEVO YAAA UE NPOGONKN
NPOPIOTIKWV)
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AnunTploaka

la 0ooug nacyouv ano duoavegia otn AakToln

Bpwun: B-glucans (peiwon XoANoTEPOANC)
ZUpwaon We: Lb. acidophilus, Lb. reuteri, B. bifidum pe n
XWPIC KAANIEPYEIA YIAOUPTIOU (Martensson et al., 2002).

< Ynapyouv 01apopa NpoiovTa oTIC ayopES TNC
>kavoivapiac (ProViva kal Yosa) kal TnG Mepuaviag
(Primavita).

< ['epuavia: muesli ye npoPIoTIKA
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= [poiovra pyayiovelac

Me npoPIoTIKa EYKAEIOTA O€ AAYIVIKO AGBETTIO (Khali
and Mansour, 1998).

= [1poiovTa BouTupou Kal spreads
[epuavia: yiaoupTl NE BOUTUPO
EABeTia: MNaoupTi e BouTupo
ITaAia: Cheese spread
AyyAia: spread Aaxavikwv pe eAaiohado

OAa pe npopioria
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Kpgag

< [pooTaTEVEl TA NPORIOTIKA aAno Ta XOAIKaG aAaTa

<» Ta npoBIoTIKA XPNOIMONOIoUVTAl UE EYKAEIONO OF
aAyIviko Ca kal evowpatwvovTal o€ (UJoOUPEVA
NPOIOVTA KPEATOC.

< EniBiwvouv kaAd, Opwc n avTifakTnpiakn Touc
6pCIOT] HEIWVETAIl (Muthukumasara & Holley, 2006 & 2007).
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Zac euyapiore Bepua yia Tnv
npoooyn oac!

«llpoBioTikKa TpO@IuA»

EuavBia AitonouAou — TdaveTakn
e-mail: ganet@agro.auth.gr
TnA/fax: 2310 991674
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