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FUIE HEHT T 4B QNS vId F79T 9on HF AF E
2 Ath AFE AP NZE AYE Rl XA 22 A7E FIAANE =
e SRS sbeta ok e Holso A& 9] 33 7| (tertiary function) & A2
& FANAEE 9771 AL EE AAAGNAME g $23 APHT Aok 7154
8 AFoIF 494, BFF 954, 423 V% 2AFH 22 E3E Yy 4
slgth 23 426l s wlFe 7154 AF ARE 134009 gz Fage, ol 3
2%, FOSHU(Foods and ingrediens for specified health use), medical foods, nutraceuticals,
drug foods So] EE rHSanders, 1998). Y9 Ao 19983 54971x 108 F&2 FOSHU
7t FRR L2 FE &7tE tHBenno, 1998). oA 7154 4Fo] HEU/ ol g FFUTL
B EAL WATTIE V1A AZoA B W HF A9 4PPA B 99 A7E
HAT SR oFEh AF PAE Boboll N E AF 7t AdE ndEY 7S
SUsREtE e WEFeE AT/ FAHT e H, o] /2 FF 7 AF ok R A
EH3 9= Ro] probiotics A7& & F YUtk

£ TOME probioticse] AW dA7s BPA B X T Ae AEST, olaFA
probiotic TR §47e) ¥el 2 SYATY DAt T nlAEY BF SR Qo) AR
A%, MY U8 T R AAHT AT $A FFY(molecular typing method)S 7He}
stAl &sfstazt gt

o e
e 3

=

g

r o dor
su o rlo
R o o2
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1. Probiotics2 ?

Probiotics@ “Fu] WA EY YL AAANLLEZN FEA A% EAE ATT 5 A= A
ollE U]AE AA" (Fuller, 1989)2 Hg & Utk ojdd Bos 1% “Ex 22 & AA
ANZRoEAM A7 FEA F9% 3 B v WA E YA (Havenaarst Huisin't Veld,
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1992)2 11 9Juj7} o7k B ATk ) TH $E9 asiAolE gB 1070129 Aol EAE
o £ Fo| n]gEo] Maste Aoz UdA UAtHSavage §, 1977). o} Ui E FEL I
A ate &3 thete] ARe 93-S e R0 Helth tAZ probioticsE HARLEH
dold & Qe FYT &FE ABEA th33 ZoHTannock, 1997).

1) HAQ Az 54 94 2 2% FE

2) B9 2 B9z e

3) ¥ = FE4 Wl AL

4) ¥ EZ(lactose intolerance)e] 3}

5) 9% FY2uE AL

6) ¥+ A3t A

7) AAte Wiz € A& 7|7y @&

8) A}FY(vaginitis)e] <}

9) B4 Adee & Y /A

ool AAR vhsh o) Thake AHE AFUEL FHL Y probiotics§ PIAEL o
& S4E Aok 371 olo) BE B of Fopel AT 7MY FAF T APOE B
ek

71(1999)2 AF AMEA ZFojof & B 7HA] 2A-S AU AAE A o] §o
g, Azt Ae] AEAGe] B2 A, EAe AR FY VAE FA FaH AS A, AA
E 7% A7 B8 HAA(safety)o] U8 7F € A, A 479 848 ST
BE A, A A T A 37t A A, A FE79 FHE TEE A,
AFAE F Aol Wt FAAo] At FHLZ wjEo] AL 7, vpAROE A E 7]
el 318 QA WEA WAS 7 A SoltiBarrow 5, 1980).

I A F4 97 o] Eokd] AF k¥o] AFEA FAHGSAE B3 EPLAY
AlZ probiotics Fojol &g S Ayt FAIHLE FFE AEHe &FE AR A
(O'Sullivan, 1992). 1 o|& 9| dr}= Az gastrointestinal tract: Gl-tract) Wol &A3l= B3
TR vl B tig AU} ofF REdim HAE FA YA uigAE EE LHY
AE #E L FA8A Z36 Yoy ARk whetA @A) Lactobacilli 2 BifidobacteriaS 4]
0 2 o]Fo|x]3 Q& probiotics AF= AwkH O 2 AFA| 7t 7RI £ probiotic functionalityd] s}k
ot Zog I ZFo| gFo|Aol @t

|

I. 2o 78|, M4 3! SHH

1. gizo|A?

Fgjo] f4t(lactic acid bacteria; LAB)$171? o] A& &E UgS & & & A ¥
2§12 otk I olfe A FAFS FR7F AL FUMEL AL, A §Ho) b
PAE Aol7] dEolth 204712 TR HHLE fAROlF “RE AAAA e wA
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E(milk souring orgamms)"O]a}—‘;— g Azt Ak IF +f o9 o HFAA JIE
SA73 S fAHE DA ESC) BASEAN EFo) A7 HAh YHe] Orla-Jensen w4
£ P, glucosed] EE ‘“‘4 S L% WS, wAkEe] o] 4AAD(-) T2 L] B §2 7
22 FAFE AU, oFE 19 EF AXE fE38H o451 Utk

A8 A0l §AbF(typical lactic acid bacteria)o] @ Gram %A, G+C 24 50 mol% ©] 3}, Bo}
F A (nonspore-forming), catalase 24, cytochrome?] ¥-Aj(devoid of cytochrome), 714 E& v
Eﬂ”(nonaeroblc habit but aerotolerant), 7}tt2-& 9 L. FA(nutritionally fastidious), Wj4HA
(acid tolerant), §-4te] W& A Ad(lactic acid as a major end product of sugar fermentation), A
=% 3o A pseudocatalase FA Solthrl £, 1999). EAMF o2 QA FF Qe olAHe] Zizii?ﬂ
ol #Abgol| Riksl= uv|AEZE deromonasdy, Lactobacillus$s, Leuconostocs;, Pediococcuss,
Oenococcusds, Weissellads 12} Streptococcuss;o) Q1L, Streptococcusd& thA] Enterococcus
2, Lactococcus%:, Streptoccus®s R VagococcusZ(motile)2 A EE 4 o0, Fe
Lactobacillus% %) &8AQ 7+ oA Carnobacterium?io] £l=o] ULA HA o A
Lactobacillus9}= 23] acetate media Aol A 248 4= QIrHCollins 5, 1987). 18y SA49] #
7t EouRiA A SATNCRZE £R7 BobsEA HAh W, BifidobacteriumE &5
82 &2 ActinobacteriaZ}ell 439, FAEIAE dolstA TE A HE ditioz AT
o ZFAINA ¥ ZAF7F Bl 5, 1999).

2. AlE ulix|

g BElolA AL wiR e g2 £ &S F4-8) HE ug FL23h L
e ABAN NAES FEEaR e A4 Ast#e] ERSH 5EAE 2y, 22lg
A e d&3 2 il HHEZSE AA ok ) 71EFQA o2& FgAHA(AYA),
Ao, #71AH §55& FAY AFdts F71A 9, 43 3 AJAE 925 #UA, A
3t &9 AHE EASE AAG Folth dAhdH} A2y F/HE FsIA e 4 EY
7w 43 €22 4 Sl

BdAlE WA FoA F3tE] Ao P14 AFE AR g Rolojok #t)h HA &
AZ ALET JE WEHQYA AJES cysteine-HCI, sulfide, dithiothreitol, titanium citrate,
titanium nitrilotriacetate, ferrous sulfide, sodium thioglycolate, sodium dithionate “12] 3 ascorbic
acid FO|t. ©|F cysteine-HClo] 714 2] AHSHT Qitth 24 wjx)9) Aoy FARe
FAHeR 3T AL v E9 2 A4 H(niche)E 2 e v X|(habitat-simulating media)
g AHEsE Aol WK & 92 Foumen flid) S A7IFOEZA ¥XY growth
factorg BF3s E4E5 4-& F AN FHLeedles} Hespell, 1980). A#-E o) % t}orsh n)
40l 434 £E Y3 EAES Foe okt Faolmz @ BX wAEY 43
FY2e BAYE Aot 9L YT ol e el WA fusloF T AL
WA AZA G298 B3R $E tR plateE THEo] #Y F veRY background A& &
&gl H7H4 plate’de] HeS Azu|Fsof st Foloh
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3. 2 MY A §F

S$AFE probiotic cultureZ2A AHEH T e 7Y EF v Eo|tKTable | FX). 1 olfE
Fate] Ao utEAE AFFY sfuoln, BEF AFY Az 2AFS AEHO &,
BHMH o7 okA$HGenerally recognized as safe: GRAS) U] EZA A4 HT 917] wfFojth. F
o g v EY AL F2 FH @77 /IS ARFA F294 7HA7E € SHA
Z B2# fo|, §4H AEF )T VIE2E UG

% AR in vivosl A probiotics 7]5& £ £ YA dF BE2 A E7hF A
th watA wgA S FFo AeA EHFH0Z AESojof & AMEE Table 20 FE AR upot 2
t}. &, #F¢] & A A(appropriateness), 7]£3 2 FAl(technological suitability), 732 2{(competitiveness),
A7} 234 2 7)%5A(performance and functionality)e] 23|t}

olFdA FARTE sHF 71EFQ Algelgdt & & SE AL AT FF9 £
(accurate taxonomic identification)o}2} & 4= glck. A Z probiotic #F& &4 2T &
< FASIA & AL, JIE WL A FR #F7F veide AdF/AsEE A
(phenotypic characteristics)& 7122 &t Fiso] gt Ty olgd S Al wiR Y F
Fu 71ek 72919 Wste] g} 4 e AHE 4] oL el i JAHeE
= 2 7k 2EH ARE #4475 257 AR FA 9 Aoty 28 Y #(phenotypic) &
Ao 712 FHEL FAME AAEY P ¥ A5 o oF 28 Lactobacilli &-r 5
oA} probiotics& #FE2 7HF dael AMEH T UE L acidophilus®] & EolBz} o] g& 1
ez A4 @At 71550l W fAE B FFY uAE ot I8EE L
acidophilus complexZ E-@tHSchleifer 5, 1995).

Fig. 1¢] A& upe} o] 670¢] F32 @ complex(L. acidophilus, L. criptopatus, L. gasseri,
L. amylovorus, L. gallinarum, L. johnsoni)E Z}ZF SA 7] M A = de= 48T 0

Ll ot
pHU ol

rgL e

Table 1. Examples of microorganisms used in probiotic products

Products for humans Products for farm animals
Lactobacillus acidophilus L. acidophilus
Lactobacillus casei Shirota strain L. casei
Lactobacillus delbrueckii subspecies bulgaricus L. delbrueckii subspecies bulgaricus
Lactobacillus johnsonii L plantarum
Lactobacillus reuteri L. reuteri
Lactobacillus rhamnosus Bifidobacterium bifidum
Bifidobacterium adolescentis Bacillus subtilis
Bifidobacterium bifidum Streptococcus thermophilus
Bifidobacterium breve Pediococcus pentosaceus
Bifidobacterium longum Enterococcus faecium
Bifidobacterium infantis Saccharomyces cerevisiae
Streptococcus thermophilus Aspergillus oryzae
Saccharomyces boulardii Torulopsis spp.
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Table 2. Selection criteria for probiotic strains*

Appropriateness Accurate taxonomic identification
i. Normal inhabitant of the species targeted: human origin for human
ii. probiotics
iii. Nontoxic, nonpathogenic, GRAS status

Technological suitability

iv. Amenable to mass production and storage: adequate growth, recovery,
concentration, freezing, dehydration, storage, and distribution
v. Viability at high populations (preferred at 10°~10%)
Vi. Stability of desired characteristics during culture preparation, storage,
and delivery
Vil Provides desirable organoleptic qualities (or no undesirble qualities)
when included in foods or fermentation processes
viil Genetically stable
ix. Genetically amenable
Competitiveness
X. Capable of survival, proliferation, and metabolic activity at the target
site in vivo
xi. Resistant to bile
xii. Resistant to acid
Able to compete with the normal microflora, including the same or
xiii. closely related species; potentially resistant to bacteriocins, acid, and
Xiv. other antimicrobials produced by residing microflora

Adherence and colonization potential preferred

Performance and functionality

XV. Able to exert one or more clinically documented health benefits (e.g.
lactose tolerance)

xvi. Antagonistic toward pathogenic/cariogenic bacteria

xvii . Production of antimicrobial substances (bacteriocins, hydrogen
peroxide, organic acids, or other inhibitory compounds)

XViil. Immunostimulatory

xix. Antimutagenic

XX. Anticarcinogenic

xxi. Production of bioactive compounds (enzymes, vaccines, peptides)

< B3A &I = AY Brtsdith L delbrueckii= 37) o} A :d| L. delbrueckii, L.
bulgaricus, L. lactis= 80%9] }%7d(homology)S 7}Ath L casei= 7)& 57) subspecieso] A
DNA 7354 datag ZAZ 8l L paracasei, L. paracasei subsp. tolerans, L. rhamnosus, L.
casei subsp. caseiZ A ¥-7 ¥ 9 tHHansens}t Lessel, 1971; Hertel 5, 1993).

&7 phylogenetic analysis methodZ 7}% Auk& Q1 wH o] ribosomal RNA(rRNA, rm) operon
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L. heiveticus 38-40%
¢v¢ucus 8. 0% crispatus 35-38%

& L. johnsonii 33-35%
L. gasseri 33-35%

T ————
5% estimated sequence
L saki divergence
tRNA
i | o)
Gty
spacer

Fig. 1. Phylogenetic relationships among members of the Lactobacillus acidophilus complex. Adapted
from: Schleifer et al., 1995. Phylogenetics for the genus latobacillus and related genera. Syst.
Appl. Microbiol. 18, 461-467.

o] BHE < d(conserved region) T 7h¥ ¢ §(variable region)S ¥A3HE W o]tO'Sullivan,
1999).

Zr) A4 8] Anstd 1) oF 1500 bp Z0]¢] 16S rRNA $371¢] PCRE 0|43 2 2
A AA, 2) F 450 bp 7 o]9] intergenic transcribed spacer 29 2] PCRE o] &% FZ 2 97
Ag AA, 3) & 50 bp Zo]9] 165 rRNAS-A=S] 71 < &(variable region)o] =
2 g71Mde AH Folt} Fig. 2 168 rDNA sequenced 7122 3 fAdS £/ A%
Tolty, o] RFEY YEtH  FAF L Leuconostoc, Weissella, Oenococcus, Pediococcus,
Lactobacillus, Lactococcus, Streptococcus 50] EH L o]l AF3E upel ZHo] 7|1& {4t
o] SAHE AGd SF7F oty wetEs, oo did AYstaE FAFHU A7 AFI

B
_(')ll‘
o J
(@)
]
O
J

M. Molecular typing®

nAES BF A% Y ditd 7180l 3 7FsY(typability), &2 FH(discriminatory
power) 18] A} s)4a} Z2e] Lo]i(ease of interpretation and ease of performance)s-&
EXE 5 Utk AETY BHAA vt A9 AG TEAF)G FEY AT ZE XS F
B nlAEe] AAste B tokdt AuHAE 45T AUtk o] FAMT F4 9 il HE
FE oW WHLE A & F UAS AW oo dF s LmE A
probe:itarget hybrid FAHolch. T AIZ] RNAS} hybridizationA]7]= WL B33 AR

- 74 -



Genus

Lenconcstoc lactls
I'E L 1 ] Leuconsstoe
- Leuconcstoc mesentercides
Welsella parcmesenteroides
Welsrella confusa ] Weissella
Welissella kandier!
O 3 Oenccoceus
ﬂ P : d ] Pediococcus
L l Lacnbectuces ] Lactobacillus
L dactih druscki!
e oo bt acsopl
L loctts subsp. lactis
{"' L vieae ] Lactococeus
L X N
Struptococcuspyogenes
r'{:..;_ p % ] Streptococcus
b Srvpiococcussuis
[ Bdobacurtumbifdun 7 pigynncrerium

PTNY

9.0t

Fig. 2. Rooted phylogenetic tree based on 16S rDNA/IRNA sequences showing the relationship among

representatives of lactic acid bacteria.

HE 43e ¢35 AFFHLE gotd 4 Atk FAEHAUTH Yamamoto F(1992)% 16SE 7=
2 g DNA probeZ Al&3}o] human origin®] Bifidobacterium spp.& A FHLZ A & F 3]
Ak 22y o5 WHE A sl 48 7HA EAHe] A HAG

1384 ISP AYAE bacteria®] species FEAME MR 2 MAES TRY U S8
F33 ol EATTE Ao WA WA B £ 489S 539 vAES F
et A8ty AT WE sl /EEA HAD UAES] dgEA H4d de FF6AA
Ase vAES B, SANA 3T 23T 4+ Y& uHo] 16S rRNA-based hybridization
ot} Species-specific 16S rRNA-targeted oligonucleotide probeS ©)-2-3tE 24 A2l &) Eof
g MAES 2YdAY AFE & AUt 53] Bifidobacteriaz= FAFL e AU A 73}
TH o 3&A0) E Pl EolE AW 168 rRNA targetedprobe§ o] 48 AF1o] 7}
wE v gl

g 7 BEHH B4 st FAsHe W, S biotyping, serotyping, phagetyping,
bacteriocin-typing 5 oML &8 AFEEHT 9oy o2 7hx] @ 2 A efo] Qi) o)) uk
o] genotyping™> @A} plasmidet 2 FAERAS A BA3E 712A 712 9y
Hisl o2 712 A& 7HA PY & 3L FARTUE 2Eyo] Fatoith Fae whgew
© U PAE FRHE #FE o HHE AHEEH ME O nAEE TR 75t 1
98] FHLZE 1) DNAE 4 A2 2RE 338 ¢ A7) Q84 BE straing] §Ao] 7Hs
3te, 2) A qid 4 AFe] vk ojmd DNA AHAE FHLE & UZ, 3)
Genomic DNAE 43R E wjgzdely 335 Wi ot I 97] A0 WA g =
Holth. A WIHES FAHE7] S8t IR oz AMEHY YE molecular typingd S 7Hes}
A AR E g 7k
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1. Plasmid typing

o] whie Wz 2" Wgez ¥Aste tidol A (chromosome)7}t ofH2}t extra-
chromosomal DNA#F= Holth FA3AY plasmide 1 2717 B3 U8 F2E 313§l
L o]Zu}A DNA Exjojtk ZH& AL 1.5 kbyE & 2L 300 kb7bA I A7]7F thgsich
plasmid DNAE 228t thd agarose gel AolA A71YF3e] I F(number)s} F7](size)E <
s= otk 23y $YF 271 S EE nucleotide B2 THE = LB E, o] & &3}
71 JeiME AAE 7k AFELE AT oS AR A71953He] DNA g3 9] olF Ad
< A3 vwsd gk

2. Chromosomal DNA restriction analysis

o] W& B3] restriction endonuclease analysis(REA) =+ DNA microrestriction analysis®§ 2
2 Bdcdh Chromosomal DNAS Aoz xHe BEd o AFALZ AYST 3¢ F agarose
gel AolA A719F Ak 1,000~20,000 bp Ate]o] GHELZ 7o | Ho 2 o] Fan,
ethidium bromide® 2§ F UV FA sloA] #&A3ic} Banding pattern DNA-fingerprintz}
st A@A o) vwH grh T F2l 79 banding patterno] A& /Fo]3lthd o] = restricition
-fragment length polymorphism(RFLP)2 & E-¥c}

712 gHoz AAHE AL AFEL D F AUAA ZY @9 71 g2 F UdE
Holth I8y Ax AREAE HH Agd F5E F Yok

3. Ribotyping

Ribotyping*§ ©| & ribosome TG A-E 43 3ete FHAES AT 4 U&= probeE A3l
ZAL ARGt BE A7 A4S % RNAY 82%7} ribosomal RNA(rRNA)e] 5 23S, 165
55 rRNAZ FARch RNA fAAEL vl REHOE ST AHo] g3igln ole
o3 Aozt FAEE 01§ FHAEC] W4 FAlehE gnlojth RE A7 FAAE
2 1 copydt £A)at= ¥bd rRNA(rm) operone M X 2~11 copyZt EA8Ie A2 48 A
Atk wetA] o] 2H OS2 copyFrt BE&4F ribotypingd] YL EoMAA ok A JE
%+ RFLP-typing# wl37FA 2 HF2E3 8 chromosomal DNAE $&% og 93 AFEL
£ Aty AL gEoz e v A7)9EF DNAWHS Nylon T Nitrocellulose
membrane 4]l blotting AjZ] th% 23S T 16S rRNA sequenceS E{3te probe(AMd ¢
& EE 38 ByAgeg FXE R)$ hybridizationAlA #Qleh= o)t Swaminathan}
Mater, 1993).

TRNAZ GAA} & (reverse transcriptase)S X 2]31H ZA & cDNAFE AL T +% Ut} i)
1~157} band7} Jeht=t), o]RAEL A= ulwstd A 4 ¢IckFig. 3c). Chemiluminescence
ribotyping¥-& digoxigenin-labeled cDNAE ©]-8 3} ribotyping®] W¥ojt). o) Whje) 714 &
A9 e ribosome FARY FAMAOZ 9sle] HHF probe(universal probe)7t ALLE &

A= ol

fo ox
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« in pgarosc ot DNA of DNA ‘ — g
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(c¢) Ribotyping
= | =
& —~ s~ |A|—|B
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D
rize d hybridized with
DXNA fragmicnts TRNA probe

Fig. 3. Schematic ilistration of RFLP, PFGE, and Ribotyping.

Zeh9) ribotyping ol9IE of2 7}x Wl ST Geldbel DNARHE T} A4RA S %
213171 $18] rRNA probe& A3t tjdl 11 9]¢} theddt probe7t AH&-E 4 Aot o2 ¢ probe
o= toxin gene(Swaminathanz} Matar, 1993)e]1} insertion sequence7} $lth.

4. PFGE-typing

Pulse-field gel electrophoresis®-2 B.E PF-GE-typingd 2.2 B2l 28 ol A o] Fo}
Azt Q7S 2o QUth o] wbH-& A}r] 9] microrestriction analysis®] @3S B sl 98] A
HE A 2% DNAE U, A8 E 553 AFEL(ETF 6~8 baseE U4)E AD3d 5~
20709 & 2HS A dvh ZF 92 10~800 kb Fxo|th. PFGEZ} 2t 5A2 ZA 27HA
2 9% 3tk AR 25 kb & DNA g A7958 & gloe 7189 A7) 4549
o} BAE gel FY electric field FFS F71H o2 o] 202N FEIYTE Holoh
Contour-clamped homogenous electric field(CHEF)-& 3 mbojAto] .} H&= i3] & DNA a2
28 & e 712N MZ 1200 dxdA 4 AACelectric fieldE P=ed AMLEHE
hexagonal electrodes& &334 th o|27 312 EA DNA ¢8> AU HEA ¥F Zuiz
gel’d S o153 Eth & 37kA 53L& DNAZE A@e o] s Hts|o] random fragment7} =
A ¥EF = Wolt) Intact DNAE A =3}7] 913 agarose plugE THEL 1 £l njAE =}
AL FYT F lysozymest 7L AJE A3t §FAZIh

A& A proteinase K& H7iste] @ d& A A the, protease inhibitor(PMSF) &) 3}
DNAE ZA|stY AgaAZ Adsls Zo|th. DNAE B%E low-frequency cutting enzyme(Q14)
47 AL AA)E AHE-STHFig. 4).
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S Cells

}

Eicck Mold @ Cells & Agarose

} Lysis Solutlon

[ [J [ [ onA Plugs with Genomic DNA

Rastriction }
Pulsed-Field & Gel
Endonuclease Electrophoresis

Fig. 4. Schematic illstration of PFGE.

5. PCR-based typing system

1) Randomly amplified polymorphic DNA (RAPD)

HAZ E. coli, Listeria monocytogenes$t & A& &) vlAES A7 93 ME vhie
2A w¢ 7HEEY &g FA¥oI. Primers] Zojz dwtA PCREY #2 9- E= 10-mer
Azoln target DNA2] sequenceE ALAo] golE W71 ¢lth Annealing & X normal PCR
2z Ht} thA A AA{h F primer: 200~2000 bpAlolo)A] E-9HAd3F annealingg& Y.2.7)
o, o] 5o} ZZ g}, Alo]dt banding patterno] A 7]= 912 priming site2] deletion, insertion
5 AEelth AEAYol TAV B Sk o, 2 A w2 AT T 2AF A
2 AEAYE BJdy gtk

2) PCR-based Ribotyping'¥l
U F 2o Ay APt v EL] rRNAF-HAN23S, 16S, 5S)7H = space regiono)

EA 3 vl BES] FF wet o] 99 do)7} k=i heterogeneity)= H-& °]&3F Wt

B

Oy -
/
t :
bl

!

()

Il |

| 1 1]

Sean 3 (SN R Al B B A

Fig. 5. Schematic illustration of RAPD-PCR.
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:.:. Cells
‘v

N DNA
‘
NN Restricted DNA
N after endonuclease

NN treatment

Gel —
<+—— Membrane
32p . Membrane Blotting
. embran
Labe!e; rRNA Probing
Non radioactive A -
Labeled - rRNA ==

11
il

Fig. 6. Schematic illustration of ribotyping.

mebA o] WhYe AMS-3tH genus R species $ENA 5] JHesith

Primer= 7]&¢] 32 rRNA-coding DNA sequenced]] 2J&%ch EE 165 ¥ 2359 BEY
Q& oligomer?] primer A|Zte]] ARE-3ch TR £EHE FAAINZ] A E 2389 5S rRNA
FA2 Abol9] spacer regiong FEZ31AY SZ @ DNA(amplicon)& AGaALE A8 TE 3}
t} (Fig. 6). ZHO 2L HHH primers] AL, 2&9] Lo ¥ A&A, molecular epidemiology ]
A AHEE F o I Folth

3) Rep-PCR

Rep-PCRE M| 79 genomeAte] ZojxA &5l EX DNA sequence(repirepetitive DNA
element)®] &g copyFE 43 UE AF AHSEth PHEHE DNAFS (rep) AlF2] species
EE straino] WA HZ O X o] EA5 dgFR AYE T AR o4 o PCRE
chromosome Ao EA3}= o] 5 WHE 29 Alolg A S FH3H thkd DNAGHSE & &
31tk PCR 43 F dold amplicone A/|GELE A7IE B4E 4 9k Repetitive chromosomal
sequence:= Gram-negative Aol E3] £43511 eucaryotic P|AES EA 5= "= 2452
o AR R 2EYE T Fxoh

V. Functional Genomics

Functional genomics (7% #dAd 47)3 v]AE genomed] F7] ME €A FUT O+
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EQY &7 = AT me $d=E 75 (function)d t3ste A4 JRY AR BAE
FAHOZ vebdte AFe & 4 Atk 793 genotypes} phenotyped] FRAAE FAHLE
olgfste Zdoltt. wekr WAEY AT genome sequence7t ABATHE FF9 functionality
o gt 4ol 753l WAE genome projects ©|¢F - oA dasw] on L
acidophilus L. johnsonii(Klaenhammer, 1998)E thAte 2 Z<=¥ vl st} Bifidobacterium®] 734
o & probiotic culture2 1717 QA& A RSl B. Jongum/B. infantisHE ANZHoioF & X 4
th. Probiotic cultures] tig {AFEH A& oFF ZEGAE WolvA] R Jou, % 4
43 8 F UE #E8 FARE) ASFLE FHHL 7] WEd F7F 4Es] Foroloh

Al 2 2 vlA) &) genomic sequence FEIL uE] SEATA § v]PEo] FYYUCl W
e $AENAFE B FHOA AE 2 84E FA%7] dstd 85 773 AHaccquired
gene)7} FAol=, wi/fAE (food-carrierolu} FHGl-tract) WA RS E dhFe AFo) of
S8 AR (responsive gene)7t FARNA] #5743 ¥zt 7HE3ith o] Eope A A
oAl B]E FAA 5 (comparative genomics)2 2 E-# X g} AN AYEHAE EEZ §l= F
<, & AZA(adherence), bacteriocin®] AJAF, U]AHA (acid tolerance) ¥ 423 2 (induced
expression)'=. A Wol|A] probiotic cultured] A& 2 AL AAsI= AR FoA 7B A4 F
QA S22 AZATh A e AHAA 4A A= uiek 7o) probiotic F3F+ food-carrier
W Gl-tracto 2 58] thFet stress(acid bile)Z WA =™, Gl-tracte] EX A A A BB
A5 S 7FsAe] Ao olH % BT 87 el WAL AFS FHIHLE Hogse
de& NE WHLEE AY E7sstdy st A2 obd Aojth wWekA functional genomics
& probiotic culture7} =3 geneo] F 1A inducible gened oj® Ao 2 WHHERX mio}
g & 9l 1 BAF ARolth Fig. 79 probiotic culturer} AA T4 oA 2L £ 9= Y
EZQl stressE EASIY )

Product/carrier®] S d|x £ Gl-tracto] A} 13t 2o} vl ENAE ABAHY &+ e ¢
& ATl x&H7) W& probiotic cultured Mg str] A o] & GF Fx AU

Water activity Bile
Lactose \ Mucin
A
Milk N / +/- Oxygen
~ actebacillus spp. -
Freezing — Required & Responsive ——— Proteases
i Gene Systems ~
Refvigeration / / \ \ Bacteriocins
/ 37C
Organic acids pH

Product’Carrier

Fig. 7. Stimuli encountered by probiotics in two key environments.

Gastrointestinal Tract
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AES} gojok stk $uitE LaAE AESL AAZRH, FELS 4 FEENH £E
FF5 AHsE "ol FaFolahs Eojth. I o]f-E probiotic culture7} W stress] FH-9t
A g27 7Est 586 na 3A Aoldls] § ol (Klaenhammer, 1982). FE E¥oA
2§ fabgo] A7to] A probiotic culture® AHS-E A9, 1 WA B JFAA E0E F
£ ABNM 2EAA D stress?] 7 AR FHAAM B TG stress7t A2 4Fols)
B2 A7+ Gltract A BEF§ performanceS 71dist7ls ¥ &t tgd 87 AF
(pH, €= el t$-3te oA EA WA 2= f{+A(responsive gene: rpoS, cspB groELS,
hsp S)oll g 77+ A2 E0) A FAslEE ol o719 ok 2= functional genomics
o] A7t Bl A gAls | Aoz sidEdch

BEF7 2 292, 3¢ v FEA ¥l AL, 72 BWFY] ¢3), 5 FHLHE A
Zhg, ¥oF 733 24, dAY Uk 2 AL 7179 9F, AFE o, Fd g B Fee
B3 KA T& AT # Atk olHT EFHE NUE F Ue AE FAAM FATS U
22 AT MABEE AAE L 17] AE] probiotic cultureZA] d2] AHEEL 1ok Ty 4
A in vivool Al probioticsE2A 715E FPT F A=A AT dF2 vj§ oE Y I Y
T3 HY S 484 AdAA JHesitta £ o] A% 7P 1EF R AESF ¥ Al
A& 39 28 FH0l8 T ¢ ok FAFUAY JE FAYE v FR FF7 dE
© AYHARLY EQE 7IZE 39 FYHe] g2v o2 E 43 de AFAE ¥
g & @] AUk A AZFH EFH Fo)A DNA-DNA hybridization, whole-cell proteing]
SDS-PAGE Fo] A5 AHEE| I Q1o 7bg A2E 4= & WYL ribosomal RNA (rRNA, rm)
operon®] EE ¢ %(conserved region) T 7PH Y Y(variable region)S FAst= whgo|tt. B3
1M PCRE 7]122 & molecular typingd & F422 1 BA s} W& & st 27439
o

FEE FAF 28 dF =F Fo)A probiotic cultured] T3t §H8F A= o)A A=}
B AT, FF 443 8 F E L8 ARE] ALFez 24T 7] W A1
B4t A ZIdEh gt nAE V)5 AR A4 #dA S, functional genomics
RAEE vl Eo] BEdol vtFE &7 solN A 2 84L #A%7] Y5t Y58 fAR
7h B, §HL2HE Fahs tdd AT tl$sE AR Hresponsive gene)7t F191A]
gete 4 Q1A & Aotk

olgt FHste] AFSFT AL A AA A dFoM AdAHT Y& W EF mAE
(indigenous microorganism) Ao} 7H, StHo] o] AFH A7 Y L HHI} o]£E 4 g
2E2 F7H4Q Al AlFetA Fslojol & A7 ootk £F AQ L& JFo| Agt
HE Hristd dAHoz e st 98 AZsHE $E A AE (controlled fermented
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food)old, YAz A AElE/ 2R F3 F o€ PULE WHIHERA FHAFHLE
monitoring & M &7} Atk o] 2% 2ete] w]A & t)g functional genomics R E Vg ¢
Aot FAEDF 22 markerd AHE3HA Ui AAT ARAA 2B PAEY T3

£ strain-specific molecular typing 71%& 53t A&, Z&3A 248 d & US Aotk 1
9o = molecular typing®]& A& B FF AFAAA AA A HEEE vehle v E9
4 Z HACCP =Z2Igd] ¢]257 9ot (Dodd, 1994). 2EFHOE o] Hofo] AFE A3}
problotlc cultures] Agol} AF9o FAAY AAZLE FAYA &2 ¢ A& Aotk

J

®

r«lrn

V. #aEs

1. Barrow, P.A., Brooker, B.E,, Fuller, R. and Newport. M.J. : The attachment of bacteria to the
gastric epithelium of the pig and it's important in the microecology of the intestine. J. Appl.
Bacteriol., 48:147-154 (1980).

2. Benno, Y. : Probiotic lactic acid bacteria for functional food. Proc. Intl. Symp. Probiotic
Researches on Lactic Acid Bacteria. pp.14-16. Seoul, Korea (1998).

3. Dodd, C.E.R. : Application of molecular typing techniques to HACCP. Trends Foed Sci.
Technol,, 5:160-164 (1994).

4, Farber, JM. : An introduction to the hows and whys of molecular typing. J. Food Protec., 59:
1091-1101(1996).

5. Fuller, R. : Probiotics of man and animals. J. Appl. Bactereiol., 66:365-378 (1989).

6. Hansen, P.A. and Lessel. E.F. : Lactobacillus casei (Orla-Jensen). Int. J. Syst. Bacteriol., 21
69-71(1971).

7. Hertel, D., Ludwig, W., Pot, B., Kersters, K. and Schleifer, K.-H. : Differenciation of
Lactobacilli occuring in fermented milk products by using oligonucleotide probes and
electrophoretic profiles. Syst. Appl. Microbiol., 14:463-467 (1993).

8. Jensen, M.A., Webster, J.A. and Straus, N. : Rapid identification of bacteria on the basis of
polymerase chain reactionamplified ribosomal DNA spacer polymorphi. Appl. Environ.
Microbiol., 59:945-952 (1993).

9. Klaenhammer, T.R and Kullen, MJ. : Selection and design of probiotics. Int. J. Food
Microbiol., 50:45-57(1999).

10. Klaenhammer, T.R. : Microbiological considerations in selection and preparation of
Lactobacillus strains for use as dietary adjunct. J. Dairy Sci., 65:1339-1349 (1982).

1. Leedle, JLA.Z. and Hespell, RB. : Differential varbohydrate media and anaerobic replica
plating techniques in delineating carbohydrate-utilizing subgroups in rumen bacteria
populations. Appl. Environ. Microbiol., 39:709 (1980).

12. Naidu, A.S., Bidlack, W.R., and Clemens, R.A. : Probiotic spectra of lactic acid bacteria. Crit.
Rev. Food Sci. Nutr., 39:13-126 (1999).

-8 -



13.

14.

15.

16.

17.

18.

19.

20.

2L

22,
23.

O'Sullivan, M.G., Thorton, G. O'Sullivan, G. and Collins, J.K. : Probiotic bacteria: myth or
reality? Trens Food Sci. Technol., 3:309-314 (1992).

O'Sullivan, D.J. : Methods for the analysis of the intestinal microflora. In: Tannock, G.W.(Ed.),
Probictics: a critical review. Horizon Scientific Press. Norfork, UK. pp. 23-44 (1999).
Ricke, S.C. and Pilai, S.D. : Conventional and molecular methods for understanding probiotic
bacteria functionality in gastrointestinal tracts. Crit. Rev. Microbiol,, 25:19-38 (1999).
Sanders, M.E. : Overview of functional foods:emphasis on probiotic bacteria. Int. Dairy J., 8:
341-349 (1998).

Savage, D.C. : Microbial ecology of the gastroentestinal tract. Ann. Rev. Microbiol, 31:
107-133 (1977).

Schleifer, K.-H., Ehrmann, M., Brockmann, E., Ludwig, W. and Amann, R. : Application of
molecular methods for the classification and identification of lactic acid bacteria. Int. Dairy J.,
5:1081-1094 (1995).

Swaminathan, B. and Matar, G.M. : Molecular typing methods. pp. 26-50. In: Persing, D.H.,
T.F. Smith, F.C. Tenover, and T.J. White(ed.) Diagnostic molecular microbiology, principle
and applications, ASM Press, Washington, D.C. USA (1993).

Tannock, G.W. : Probiotic properties of lactic acid bacteria: plenty of scope for fundamental
R & D. Trends in Biotechnology, 15:270-274 (1997).

Yamamoto, T., Morotomi, M. and Tanaka, R. : Species-specific oligonucletide probes for five
Bifidobacterium species detected in human intestinal microflora. Appl. Environ. Microbiol,, 58:
4076-4079 (1992).

HIY : 7159 {43 probiotics o] & Ha} Ak AEAA. A 124 23, pp.23-28 (1999).
33 AEE, 3 E, 43T Al A7 2 ERHE 1E AR A 124 23,
pp.35_43 (1999).

- 83 -



