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Development of Probiotic Products and Challenges

Jae-Gu Seo*, Gwa-Soo Lee, Jin-Eung Kim, and Myung-Jun Chung
Cell Biotech, Co., Ltd., Gimpo 415-871, Korea

Abstract Probiotics beneficially affect the health of the host via various mechanisms in the intestine. Recent developments
in probiotic products have mainly been made to maximize probiotic effects in human. In this regard, probiotic
products containing doubly coated or encapsulated cells, multi-species probiotics, or high viable cell number
(10 viable cells/gram or more) have been developed and are already available in the market. Until now, the
majority of probiotics contain live cells but little attention has been paid to other alternative products such as
heat-killed cell or bacteriocin-containing ones, which could have broad applications due to advantages over live
cell-based probiotics, such as safety and stability. In addition, genetically engineered lactic acid bacteria could
be of great importance in the field of alimentary health if they are carefully designed for biological safety. Although
a number of probiotics are marketed by claiming health benefits, regulations for health claims will be more stringent.
Therefore sufficient scientific and clinical evidences supporting the safety and efficacy of the potential probiotic
strain will be required by the regulatory authority for a health claim, which thus may have a huge impact on

the future probiotic market.
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AlEe] YA (gastrointestinal tract)S 2 £
teFet HEESC] Adlehes B3g AEjAlelH, o] Sholle
AE T8k Be AR R 108y B o m]AY
E2 750 e Ao® deA Utk 5§ o5 A
A& RS /\7‘}«] el 3% (1leum)JqL th (colon)

of A2 0}3’— HAE-HAE e nAE-SF Alolo] 4
282 F3l 747“’“ 719%t) ¢ B d:rLﬁJfP: o M=
H AN AZTT (irritable bowel syndrome, IBS), YA
2 A} (antibiotic-associated diarrhea, AAD), == G54
< (inflammatory bowel disease, IBD) 4} 5] At
T 2L RIS A tEre Aol e iler [1-3],
AT o 2 UIHEE ZZnle] QE 2~ (probiotics) /}j]fﬂ%
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allergy 5= ©FEY] (atopy dermatitis) 53 -2 HH A3

off thst 7 Eso] IATES B3l Beixa ok w}a}
A Z2HP| QY= HFE O Ho] OLaﬂ A5
H] 707 22 Ag2R8-0 2 RE] HAAS| o|27]71A] v
T+ FH2 558 7K e 2170}7]%’51%013}

ZZnlo] QE A= AFH Al Ao oA 17
O|Z5-S = AolE MER @9]%13}. Lactobacillus‘:
Bifidobacterium S 2 %= ikt Z2nlo| g9
OIS 2FAJskar 3low %"Hoﬂ/ﬂ‘_ AE-S she it
AR 715 AFLE Q1AE ] ik o9} Fedste]
of t 2F o ERPAH A A 2008 1255 F3l ikt
AFES 20103 o]F ‘%AWr o[- gA|F oA <ZEnjo| QEl2
= 5913 s ES kit

ok

Z= H}O] LERA ] 7eAL T 5014 (strain-
specific)Ql AO2 Wol5o 211 gt} Ak B

ol @ & Qe Floh} o] tF ZeujoloE
AL ARl N2E 7154E 7R farte BEslel
AAZ S 7 Zeute] oY AlFow shEsllen
Lactobacillus rhamnosus GG (Valio, Finland), Bifobacterium
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animalis subsp. lactis BB12 (Chr. Hansen, Denmark),
Lactobacillus johnsonii Lal (Nestle, Switzerland), Lactobacillus
casei Shirota (Yakult, Japan) 5-°] o]l siE= ) MAZAS
& ZEulo]eE 7|gES tE ks 28 /idas
= Y T FH5L ol EUE #F Ee AlE
3942 FRo A shAEe] BT Ak 291200
o ARSI 51 He) 237 154% 2EEIR) Vitfoods
£ AAAS) Z2loleE JgEe] A AF BEE )
258 ol Ao fHelth 9, A7) ZvjoloE
e oF 729 TR A AARCE 7P 2 AL o
FaL AN HZolle T, A=, HER, A=A &
o] ofalo} Aol FAFS dtaL Y= FAllolth Zgule]
L APEE T A ke AR 2917100 o
o= AEAR]] o] ol ddnt 1y HZole FHs
THOE AA F8 AFIA AeHE o g FS] ASHA
%> ZEHlo| | AFe] 7T H71E AFRIOEA AH]
2ol 7S Aele wAYe] AAAIL = 27g0]
o agER A1 AEYS S e vt
g WS FEl A 2AE ANEer & BleE KRl
In vitro 2 in vivo ATE B ESHEFVCZE FHESHA
gom o]o} A AFS thdo R g AT o] 7Ts
d BANE T 5 e 2eF9l Aoz dEA Ut

BEEAAM= A AlF AFE o FolA e ZEntole
g APl AFS 715 s A% st we
oJujo|A] Z=2Hlo|E AFoR FiE F Ue AHAIE
F3bsh= AlF BHEl2] @A (bacteriocin) 3 AlF Foll
sl 7lsstarat sieh mEgh A7 s A S 2 AR ozt
288 s A, Ak oefFomA fikts A
siE s AWshal, < |y 7|HEY I
AR we =2 Qe Zeulo] QF AlFe| PR 71
FAO gk sk el tisl Tlsstarat gt

Ri I8 JIE

zZnfo] e YAae TS FF & APESHA & F
A Ao mEet & A2 S Bl Hdlo] A4H
2] (health benefityS A|3E 4= Uk o] g HollA HHgH
Frakto] $19}F Ao =1 (duodenum)S AXHA o] 7}A]
AEEHA 2shikbe-S A Wil 37 (leum)? 22 &%
o] "ero|u} thd (colon)dll o]2& Zlo] wj-%- F L3}t
o] Ak AR AldoZA Ak =29
735 FA3] APEs) A, fakt AlxE TG A 7
At BhE, A 3R, FAAZS] Ao 7 o]Fox=H),
IE & TN A E S HAslsle Aol AlFe] F4
< fFABRE HJd9 WRolth ol¢} tiEe] ¥7] T T,
2% 21 52 AFY A 58 # 23 AF Alx
gellA] 7FEg el &GS mXIth mEA aEEe
bt AlEe] =7) YsiME fakt A3 A Wk 2
Wgs/go] AslE]ofof ah, =& 7 2 A8

S A Ryt a7Enh Z2uto|gl 9] V)5l
g = B A SANE Eskal APl fEEe
AFE] AAZ o3 7S 7ML A=Al g
o2 o2 sl ofsf Al7|E|e] stk [4-6]. o]HE ¢
5 Ax AlF 23E 759 249 AEEC| 37
ARG zkol7E Q17 wiEoltk a2EE AHE Fikte
E2 ALEEY FEagolMe] A fAlE ZEhkolQ
g AlFe] 715489 F2E RS vlg- 23 840
AR RP3AS Eole 7ise AR A Addtt

fraolde ] ARgES S AE= A
FEBR= 7eS ARSIl vk AAIAEQ ik Az SAL
Q1 ©lw}=2] Chr. Hansen-2- hydroxypropyl methylcellulose 2}
& cellulose polymerS acacia gum©] U propylene glycol
3} E3ksle] S film ZHEHE 748 AMESka glo
™, 29]2=9] Y& (Nestle)® friktel S84 3 A&
3 DA} Jactic fat2 F7Fete] AzEskar ok Aurel
24 (Institut Rosell-Lallemand)< micro encapsulation 7]<&
S o183l S AERE HETO RN 112 = A
Z2BANNE frakte] 2 AEES 7SS SI3inh T3t
STAR (Optimal STmach Acid Resistance)Z}= enteric coating
7eE ARSAIA ikt RSl 919 e vk A 24
M= A2 100%2] frike] AEdes she 71ee i
STk olefoll = A5/ AMFARE o&st ikt 38
SH= WH3 lipid powder (natural powder, oils, wax, fatty
acid §)E o83t fiktAl EHS I-HTFOEZAN Wi
o] =S Y Fol 247} vimst Gol ZidE ul vk

T E o] 717 TFet QS o] &3 ikt S
SRR 7]l el S3EUH ] Stk €I AYA
2 (E3] 29 H3: 2008-0100826)2 kS 9= 13}
TR F AN ER 24} -t W, A, S a3
Zog AGAFlomH Auds B 571 Wl APdES
Hast & F U VIES s e, 7 el (29
M3 2008-0025391)= &Mk ARAL 84 7| EARS
o] g3l ™ sh= WS JHdsith ARA (59 W3
2006-0036360)2 2kt ths rlolaz AE 7es &9
st &, Y, AR YRS, glucoseS glycerol
I Egtete] ikt 12 RSk GA| 7 2
HFARA ol =H 2 B SR SRR o ~H 2
£ &9 dAESAA 227" S 3§ HTHOE wrslE,
SiE AR R AR A, RS el dEs) A
A HAFH R Mt v5 rlolazfieS Alxshk= WY
< 53] itk 9, A E et (59 Ws
2002-0050578)o M= ekt vAE fee] 2NE (levan)
2 olg3je] Z2ln Welz TS, o) F5 WMol
H|= (alginate bead)oll ZHA7| = WHES AME31 ikt
o AEE K HAS FHTIE TIss JREE vt
ikt 28 7] A% FAKR] Auto] e Elo] - 44Tl
FR7IeS A8slal e, filds tlER 12 ZH3
T oY 7 ERE 24F Z-shs 71selth o] &9
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olx FHe] HAAES gozA 71
23 Ao AEES A FIANFHEHA FllA
ikt 3ol Aelgdol glE & =S skl (Fig. 1).

7lEd 3 U SR o8] &stas Tl =2
< Has A AHE A vk

A frhts S RSOl 9 pHell &3l 81A A
== 3}= Zo|t} (pH-dependent uncoating mechanism).
5, @i d FEFo] kg e e pH ZEIAM =
o] fAE= ¥hH o] UL Tl A} o)
p
=

:L

fr o
=]

=R

~ ~y

Fig. 1. pH-dependent release of doubly coated L. acidophilus
cells. Doubly coated L. acidophilus cells remain mostly
uncoated and conglomerated at pH 4, which is the pH
of the stomach after meal (a), begin to be released from
the coats as pH rises (b), and are fully released at pH 7,
the pH in the intestine (c). The cells were photographed
at magnification of 1,000.

ik MM 2 W

2t 2]t probiotic effectd] AHE F+ B2 A
=S BIA FHE gtom AU mAEFe 24
GRS A AY FHAT ikt A Eeke] ezt
off o3l dojudthar AR U} 2} 7|tk A%
Hels A7) f8 fHEAA (FEfRE 22 B3
TAANS] FEl 2 HA Agel gig A= vlg- vk
stk fraht2 ol weba HZX A7 b2 o E &
o] Lactobacillus® &£3h= TEL F2 23 oA] A2lstn
Bifidobacteriuma 2 D)X AMashs AoE IiA]
ATt AHE bt F8ES F3l probiotic effectE
33 4= 7] wiZel HAH M2 e SRR AAE
AHshs Zlo] Hule] RS de ulE ikt A4
WHolgta & 4= Qloh o9} #¥Ste] Dunne 5 [7] 2
Rolfe [8]= ZZH}O|QEAE 8] £/ strainl 2 °]F
ojxjo} Bhtiar A|okst up ok

7FE 2 AR ARS8k e el <k 1od
A 9SlE 2} single-species probiotics”F T2 F- 5% AL
] o] & 3~5%F9 frrhte] 2 AlFo] Sdskar dxAl
= vz, 59, A= 58 FT4HOE 4-12FY RS
ARESIe] ThE AlEEC] AEEa ok FH9] ikt 9
ARE A dd F B 2-3F Z3AIEe] FuEE Ao
A= 5~8F9 frakto]l &3 AlFel Adgsa ot

SHH fhkt Wav|so] Wi AF MAIZoE
10" cfu/g oFe] fakt o] Aale]w Qo dukg o=
Bifidobacterium- Lactobacillus .0} A==l &R FoF
StEE Aitol ofEeo] Jlom w2 AuE SH|H
A 2ot 28y Hdde dariee] Wy A =2
AE T S FRE 5 A HUoH o] & 22
HRo| R E 2 AlFe] AA oz o]ofXA HIUth f7
Aol A AubAQl &AlF-e] A= 3 B8 7o
25 x 10° cf/g olFoZ A1 glont 10" cfwg o)
o] aZ2ulo] Q2 A|Fol gt Hart A7) A2
ok ol & ikt Aol At AlFE AR ol U
oJmjsl= ot

ZRujoloElx AL MRS THIE TS AN E]
i
o

o 2

ry o

7] wizol] AL 2 fiE TPl TRE 0] mAEol o
Lol ZhEgh o] 9 A7t e g-Erk el ok
AFS T A= 23t 24014 14l A9k 3o
2 s Q5o A9 B A3 Vo] 89 dE
So] 424 (Buropean Pharmacopoeia, EP)-2 778 H|4=
A3 (non-aqueous preparations for oral use)°ll THa] TAMC
(total aerobic microbial count)™= 10° cfivg ]9k, TYMC (total
yeasts/moulds count)= 10” cfu/g PIFFO.2 743} Qich
T3HISO (International Organization for Standardization)
71l g Al AALE 878 E st HEA O R
ISO 4832 (coliform, 10 cfu/g FITH, ISO 6579 (Salmonella
sp. 25 g% W72, 1SO 7251 (E. coli, 1 g 3 W72, 1SO
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11290-1 (Listeria monocytogenes, 25 g HIFHE), 1SO
6888-1 (Staphylococcus aureus, 10 cfu/g T|9H, ISO 7954
(yeast2} mold, 100 cfu/g V|¥H, 1231 ISO 4833 (non-lactic
acid bacteria, 2,500 cf/g F]Th o] F-&H}. webA 39
A B 5 e BAY Ae AFe] =H7] Hsiie
LEE AL A3 d4F o R shig]Eolord Aol

FA Al

1989'd Fuller= ProbiotcisS “H #Z2 /MAAA =
o224 A Folst IS F= ATAA L e
SHAAL [9], AoRSle HIAEREAY Aol o]FojH o
1999'd Salminen 5°] “&Fol FJ3 285 2= n|AY
E e AR AR o g Hosko g Probiotcis2] HE
S AR 2714 FAIAHT [10,11]. AR ARtAlE At
o] W= = doz2A BHaE il Lol Az tiAt
AHEES AT Sl o3l ] Aol doluA] KIleE
Sk Fe|ZA] AI3EE (cytoplasm), AXEH (cell wall), BHEIE] L
Al (bacteriocin) 52| &HtEA &2, TS (polysaccharide),
71t 55 23z FUdllMe dEAES o= &
o] XA EE 95 ABooREo R 7 Fol AREEAL
o™ jn vitro R in vivo S B3 HIZA7]F [12,13],
=4AA [14] T3 2 s 855 7L s 74
o] AAE L Utk Frikt AREFA] Al AT AER vl
slo] =2 BT YIS 7L ok 53] H2 F
doF Qlete] Bito] golstal 57 Ikks 59 & A=
ARE 7L Uk wEbA] AlA] AlES 7371545,
AFHTA, JoRE, sEAE e 2 7S] ik A
o] A-gxo] & of Y= sPIE 82T H8o] 75
sith gk A AREOll thgh A7 ZdslE AL Q7] W
o thAlA|2A 0] B89 o} AREA| A|F Akl EAZ
2 Hole HATE ol F& Hxol7] wiwel A3
APFede Aval & 5 Qo

ikt AREA AF S 7P oA o Z=2A Zgsd
Lacteol ] ‘Lacteol Forte’S & 4 Ut} o] AEL L.
acidophilus MRS E38IaL 9o A Ao B
A Aol F2RS Welete] BAAE-S Sk ZoE oY
A Stk g & YRR Alke] FK-23"e AT
< GAER AlA] AlFeEA AYEY V)5S 11
c¥ T ABAZ pEetRon, & oE JE 7|9 2
2% L. acidophilus 1-92¢] ARTA|7F A9z €740 ok
= As W vk Aok =W 719991 Anto] e glo] Arlkel=
‘Prolac-T’= L. acidophilus2] AtA 24 AAAT] 41791
B i, FEZ, ol dd 59 S JAlskal A
4 ATo] AHAE FAlE= AL ol v
o gx Mt o] WS Apdehe 89S VAL §
th wd HZole AHEEE 10" cell/g E o ks gk
9 AR Al Ao 24 AU Ml (intestinal
flora)e] o] WL A7 <ol &5 = =S 3o

A diseS PIAATE Prolac-Tw U] A|<ks]
AFEel YRR AFHal gle ¥ ofe} vt
Actavis, 29| Da Pharma, $15=4]A]o}2] Kalbe A} 5©]

Artehs AlFele AREEAL T

HiE|2|24!1 (Bacteriocin) &t

40
=

I=

kg 2] 2418 Mol Aakele daEA JEol=
(antimicrobial peptide)E4 28] HRE 7|E YA S o)
A F e S A EREA B 55 Wol o1
Ak 53] fikte] ThEe] Uie vhEE] Al w2 dsiA
87FsA witol] 58 Il didelt 2t fiktol
o] e HHE|g| oAl ook, AEREA, X2 W
9o} 22 AFAZR FAH At M|, A e 4
AlR FH7HA, sPEE AN SOl $-8E 4 it

o] wHEo] Y= W3EF Q] HH 2] 2412 nicin©]
T Nicin2 19336 BAE o]F2 4] Jd7t 7P Bol
Aol gkom 1950 il F=oll A A2 75571
AlFfete] A5 H7HIRE 87} v f-A 3 v E] 2 4l0]
t}. dlvl=9] Danisco= nicine “3438}Fsle] ‘Nisaplin’ 3}
‘Novasin’o|gk= AlF-S Aufistar ok §H, e ~Egde]
o}2] Quest A= Pediococcus acidilactici PA1°] A2¥s=
pediocing Hrahs WEES dhfjslar et o] AFS
pediocin®] Listeria monocytogenes®l| tdt 1248 o] &
3 AFREARZ AREH I Aok ] - frakre] Bl
22218 83 AIFNES v|v|g Holw Aujo] 2
P. pentosaceus S+l pediocin®] ¥ ‘Freeteria’ 9} L.
plantarum, P. pentosaceus, 2 Lactococcus lactis®] a2 9]
E3EER] ‘Lactocin-W’ S 7iaksle] Algkslar Qlo} [15].
Z o= Enterococcus faecalis SL-57} 234VFsl= enterocin
o| Listeria B== Staphylococcus aureus ‘53 22 HUA
Mt el =g AJATS! Propionibacterium acnes®l
F2 S 7= S WAL ©] enterocin®]
8 dadd AZXEEFE ‘Lactopad’ S 7SI [16].
Lactopadv HEF S tIgo= st S S3f b
A 55 AS5S vl § AdE 9 E9E oA o]
AFoZ AT Fof Ut

Genetically engineered LAB

ZEnjo] QElE AAdoA Rejwo] afre] A4S 7Nt
o= 3lo] QE B 7Is/ AFOREA AHEo] o1 9lrk
AR HEfoll= o]t 715AS Bt AT AR &8s}
7] $18A fAE st 71l A8E {A we] faktol
NElo] Alghe Ao oldeet At wlo] fakt Al
2 7129 probiotic effectS 4315HALE A|ZE probiotic
effects Folste WHOZ o]Fold & QUtt. o8 &
Hhe|E] 2.419] P8RS STMITIAY it 2~ E- e st

Fo2M AR1F 7IAE Eole AL Al dFEE A
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oM, T FolA fFlig Fdud
St gttt -} wlo] frikt i
Zdiolel A8Ee] v adE Y & WA
OlFAe HIA= FEo] vlg- E AR ek

SHH AlTS =LA (drug delivery vehicle) 2 0|83
of FXE& X|53tH= 71< bacterial therapys Fe<
W 9Jx]o] SolH oz Hgo] 7Fs3sy] el F2e-S
a3l 4= 9lom X gH|Z QI AAY FEs A &
d = ok ol9} #HSIA B. longum, B. adolescentis 52
AT, Escerichia coli, Salmonella typhimurium, Listeria
monocytogenes 52| W93, Clostridium 53 22 T
g AlTEC] FEHEAE /s o] ghom, o] T fAktS
T2 AlgEdl vl Q3 FF 2Eo AREE] kS v
o] ok AS 7HAAL k kS o8k
2 WolF= e Iufjoll A Mgt A2e] w47t vy
ol A Fxpd A28l 75319 endostatin? 2+
< ok el e Ak bf 9lom Fntol e
Cl2ee ikt AME3il] A vlol2]2=d] hdeid s
s hoza] At 918k vaccine el 3¢
vl Aok A7 AFOEA ik AlES ALk e
Aulo| QEIE FHT fhkrS o83k X 5ejekE e Ho
Eom oA FE|t P pentosaceusl X iz
2 HAIZHEA] cytokine AL 93 AlH] 7ol U
AL ek sie)e] A o FFY dE X587 A
zFEnto] QE|aso] s ok 7 AAEEC
UFOF FX| (dental caries)?] DA Streptococcus
mutans2] lactate dehydrogenase A= HIEA A7 F-
wild-type strain¥} X|35h= 7|& (replacement therapy) [17],
single chain anibodyE A= S. mutansol 23| HL,
=2, cytokine = BIZASA7]= 71 18], A7
H2 (pancreatic insufficiency) X 25 93| lipase &3
Lactococcus lactis Az 71 [19] S°l dlazseld}.

Aol fAktS ©]83ke vaccineo|U X EAZ
e A9 o] 7P R e E s ool & A
olt}. olE I3l T WHAHIO] food grade”} o]
ofF & Zlo]H, plasmid =+ chromosome “JollA] THA]Z
AJNAE Aok & Aotk PlasmidE o8& 79 =&
ol Al o] o] AZMAIRE ol A horizontal gene transfer
(HGT)<] A7} 2AE 5= 2171 wiol chromosome “gol]
A ddshe Ao] 7Pg kg ' WhHY Aotk &g
FA) HlolF7} ol AlogA] Qlo] o= =5 A
WS FAIE 2] 91 BRAA] vRdo] w9 F Q3T

LAAT =
nuro. %_l_-o =

m_2
L @ rlo

i)

tlo 3, o
q,

=

-

MY Za d JIsYE BEAl A

2o ZRulo|ElA A|ZEo= Lactobacillus =
Bifidobacterium®l &3= friktEo] F&2 AREEIL 1o
H, o}E3], AR A5, FAA 7 AL, A3 A
A} (traveller’s diarthea), &34 2% (vaginosis) 52| 23]

g &% 3E7IskaL Utk o]¢} 2ol teket %S 7
AFEo] ANA F8EaL YRR o] 5 AlFol ARSH
< 9 &5l thig Az o]l HEHA]] FAE AR Rk
ok Holt}, X Zufo] QB 9] §52 UUFHO Z strain &
o]ZQl Ao F WolEoA|aL glom E4 strain®] LERY
= 859 28 £ UE strainol L2 5 Qitk ujebA
AN Z2uto| QY AE st AES 1A= vl
E35 A% dAIE AFCk gt (Fig. 2). o] #78ollA 7
F83MHA 78] He A2 Y9 straing FE3] 54
kol WA (pathogenicity), YA W43 (resistance) 2
7773 (susceptibility) 52 22 54 etsl= ZlolH,
ol & ZEHlo|QEX A|F0 A F A AHH o]zt
He AF7HA] ZTgulo] QEAg ARl B stainS9] &
of] tigt A} I L7 dvke Barsex EH
3] & 4 vk [21,22]. ©]9k 22 T4 s FAO/WHOSt
2o A Je 7|FES ZTEnfo] ] okHAl VE
< ZA3kaelr] S8 A2 71 7Ies AAlSkaL lew 53,
2132913 (EFSA, European Food Safety Authority)
< Jd 71 Bl BgE 174 (EC regulation on
nutrition and health claims)S &3l FEE3$ 17 7154
BAE AlRHre2A 213Fe] S gHslal o)E F3l
ZHIARE BEsky slal It} [23]. ZEufo] QE A AlE2
371678 A7 9 78 5 Al 13 2 14329 Ve B
sl Zlo] Fxiolok HZell EFSAT Z2H}o] Q El2~of #gt
A7E FRE3IF= o] ARl w2 FR1E WHS 535
species T ¥ ofHe} strain FE7HA] S ok &1
T AEE ek whel WS sfjof stk AAskar o
T3} EFSA+ antibiotic resistance, toxin/virulence factorol] tf
S} genetic stability2] 23T Q78131 91O E3|, ‘Probiotic’
olghz wold] YA o]&2 Al digh Aol S
3] wojof ghrhar WESEITh wWEbA strain T8 R Fd
7do] EFSA 715 A FslAu Algre] 47l 7<)
A AlgHRE SA7F B3 strains &3 AlE20 4
7154 FAIE 93} health claimo] AZEE = Qriar 413
I ok ol & 5o I 2FF Sl Tl fakTEd B
animalis ssp. lactis Bb-123} L. acidophilus LA-57} E3HH
E3AAE 1 B}te] i 2HE EdE fell A 55
7 A Aeleke 7158e Ao B. animalis
ssp. lactis Bb-129} ©2] L. acidophilus LA-59] &7 %
E4uet g7 EsEsite olfE 79 health claim
o] A=At [24]. S UIEH=0] MAH 37 152F
3JA}Ql DSM Q] #3 B. animalis Lafti B94, L. casei Lafti
126 2 L. acidophilus Lafti L10 T3 232} HE 713}
2 GHTE sl 71574S T8t 9 genetic typing
9 characterization®l] tet T3 A2 5 AASHA] Ha) A+
7} A-E B} ok [25]. gHH 2=9919] Probi AR= T 4
%1 L. plantarum 299v< o83 AT AAE T3
Aole Zrske}l ATE Aske] 7S Aoy
ikt AF7E 7N TSt SA7 st
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o= A=A [26,27].

J#j= g ko 2= 165 rDNA sequencing®l] 2]} species2]
B4 o2} DNA-DNA hybridization, RAPD (Random
Amplification of Polymorphic DNA), PFGE (Pulse Field
Gel Electrophoresis) 53 -2 genetic typing= 3 strain
T F4o] BFH o= ofFolxol & Felrt. o]F 3
AlFell AREH strain®] EgH FFETE o2} AF7HA] &
A A e A AR strainYS S| oF ) w3
s B3l &5 kAol HFAH R HFEolof g
th 53], Y] BF Hag MR e F IS e
Aret e &5 2 S SHske Aol 8 A
oltt. =} 7199 A% =i} fRiolXY s Hdleh=
Zo] EFSAY] 7S a8kt fad slo = wad

ole} o] fiht e fiktS E3she AlEol tigh
A HE Z 71 B B RS AAAR R

of APl Afshr] Sl o't Aske RS et
of FrlstaL thulsiol A1 A5 7 5 3ls Aot

Natural niches Adaptation

From known strains
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Fig. 2. Procedure for the isolation and characterization of novel
strains with putative probiotic status [20].
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