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Health Benefits of Probiotic Bifidobacteria and Their Industrial Application

K. S.Lim
R & D Center, Korea Yakult Co., Ltd.

ABSTRACT

Bifidobacteria are normal inhabitants of the human gastrointestinal tract throughout life, starting just days after birth, and
are one of several predominant species of the colonic microflora, along with Peptostreptococcus, Eubacteria, Clostridia,
and Bacteroides. Bifidobacteria differ from lactic acid bacteria in that they produce not only lactic acid but also acetic acid
as major fermentation products. The classification of bifidobacteria has changed numerous times since they were
discovered in 1899 in the feces of breast-fed infants. Since 1994, three additional species have been included in the list (B.
lactis, B. inopinatum, and B. denticolens), with a current total of 32 species. A variety of probiotic effects of bifidobacteria
are currently being investigated. Research reports suggests several potential probiotic advantages, in particular
antimicrobial effects, immuno-modulation, reduction of the cancer risk, and modulation of gastrointestinal flora. As
technological challenges related to viability and enumeration are being overcome, milks fermented with these anaerobic
microorganisms(alone or in combination with Jactic acid bacteria) are more able to provide consistently satisfying with
large numbers of viable microorganisms. Over 70 products containing bifidobacteria are currently offered around the world,
including fermented milks, cheese, buttermilk, frozen desserts, candy, and pharmaceutical preparations
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Bifidobacteriat= 1899'd FAE| = AT49) Tissier
off 9&lA] Bt ¢ ofote] ERol A A5 B HUL
o, QA9 A AN #F FNA Bacteroides,
Eubacterium®l] o]o}A] 3R 2 w2 RS 2|5t
olthMitsuoka, 1978). 21312] 2:3}7] THgastrointestinal
tracts) ol = 400F o149 | A Eo] St I A}
o 1002 o] 2], o] MBS AT T4

foht AFAE-S B FF g ol F L Al =

Corresponding author : K. S. Lim, R&D center, Korea Yakult
Co., LTd., Yong-in 448-901, Karea

84 Fti(Mitsuoka, 2000). Bifidobacteriat= 7732
A A FEOE A ATRE B FA A,
-7}, 5] A(ileum), Z ZHcolon), H(vagina), Az 74 F
(cervix) 52 TS A2 Z(niche)ol] FEFIT} E
3} bifidobacteriai= Peptostreptococcus, Eubacterium,
Clostridium, Bacteroides 53} T} 23-& 443}
= 7% $AF 02 ol FE2 A U8-E 1gram
3 10° ~ 10" FEo7 EATTKMitsuoka, 1978).
7ol A LA E = 3F(B. dentium, B. denticolens, B.
inopinatum)& A 2] AF - bifidobacteria, 53]
Ao el E F(species)= AU 7F F43} 5
o QA 2289 g}, ol @ AN wF ol 3t
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49 AZRFR A7} RS A EA] AFAAY B ol
2} AR 59 2k oA & bifidobacteria®] AHE-
of 7} ot itk

0. AtR}o]| 98 A] probioticsel that A7 Eo]
AN H G 2L, 0] Aty Fo] whet 2 shA| A 2t
ko] AFA ol AAeAA chedet F-82-8-E 7|l
&+ 4= 9Jti(Collins 5, 1998). VA4l AME- probiotics
A A% &3 Hojolu AHA B A & 2
23k o AA oM B2l FFS ARE-slok 3 (Huis
in’t Veld %5, 1994), o]u] P2 02 ebdAo] r
GRAS(Generally Regarded As Safe) 38| 2] u]8-94
TFE Aok 3t =3 A3 A BAshs 4P|
Bo] Egate] 1 A%-E 235 YaiMe A3
e aztls} GFAL Boll Ado] gle FFE At
gaflof gteh 28l n 4G A o] &S 1H T o AxF
ot $AF A FY AR F59) A&t
g g £Q23 Auly)Fo] Hul, Aaka|go] AY
3 Z-g iR oA FAlo] Lold A A FLF AL
# iAol BriCollins 5, 1998).

B =0 A= Q1A ol A 213 probiotic HAE F
o)A bifidobacteria®] 592} AFH A AA F-§ &3}
2 Ak A o] fof B3te] TABSITH

I1. Bifidobacteria

1. Bifidobacteria® E&%

Bifidobacteria™= Tissier(1899)] A fo}] &
o)A 518 22| =)o) Bacillus bifidus communis 2. "8 "8
591oH, Gram 94, 7H3E ] Ao E714 F R H
ok 2o Gk dehol webr] 74X E, YA VAL B,
2. o1y 59 tjekst FElS Ho|9(Bezkorovainy 2
Miller-Catchpole, 1989), -5 i A2k ot
Aol A s Aakgrolth A3 w88 o)F &£
25kA} w0 W32 A X|AA| Bacillus, Bacteroides,
Nocardia, Lactobacillus, Corynebacterium -2} Th%¥
gk ;o] X35 T17} Bergey's Manual of Determinative
Bacteriology(Rogosa, 1974) 8ol #HFH 02 115
o] T3 =HE L(genus) 0.2 AFHA. A&
B sl k)& 59 BE R Qs HTol vt A
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2 2)(habita) ZHE] MEZ FEC) FAHINCH, B
denticolens(Crociani -5, 1996), B. inopinatum (Crociani
%, 1996), B. lactis(Meile 5, 1997)E X334 A7}
2] 32%0] B E I THTable 1).

Bifidobacteria:= Ejetd 0 2 IA) ARKAAH
ol &, A, 77, BE, TF, - F(sewage) SN
Fajg =, QL] AuUllX & B. pseudocatenulactum
3} B. longum®| $5-5 o] 59, 77elX = A| eli(dental
plaque) 430l & 9= 2L E R & B. dentium
o) g FIdth ZEAMEEY, B F, A, & F
o] EeloA Bl =], N FAAE §F 5ol
(host specific)o] TAH T}, &, B. magnumt B. cuniculi
= §7)9) WX, B. pollorum} B. gallinarum< 2
o] Aol A, B. suist= BR8] ol gt A ET)
3t B. asteroides= Apis mellifera®] “3o\X, B. indicum
= Apis cerana$}t Apis dorsata®) o)A BB
BifidobacteriaZ} AR Z7]o&= o] €714 A2
Aol EA3cra AzhE o] F o A7 EEE
32%F oA 12%FL - HFIME =Y olFe
A B. minimum} B, subtile V& Fol| A= L=
Sethy HuEgich

2 Bifidobacteria®l 5%

1) Genus &9 5%

Bifidobacteria”} £-2] € Al tlell= A3 0.2 v &2
Q] 2Jo)o 27k 57k ol Fof Rk o3 ol
B B W] B FHEelA bifidobacteria
o fAkE A B4 HFEYS AT e
Actinomyces, Corynebacterium, Lactobacillus$} 72
P& FHE ) SHH genusE AR V7R
w0 =A0] Ik ¥ E Fej e 54 0] genusE T
et d B9l HX o, F&7EE A
o= bifidobacteria®) HE3 )& B0 T3]
gt} BifidobacteriaZ THE &3 i sh= 7P A3
o] 11 A 83k W2 bifidobacteria®to] HArskiL Q)
+ fructose-6-phosphate phosphoketolase(F6PPK, EC
4.12.22)9) A ARZ ZA3h= Zo|tK(Scardovi®}
Trovatelli, 1965). 2 $]°} bifidobacteria®] 5/3&
Table 29} 2Tt
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Table 1. Type strains and habitat of Bifidobacterium species

Species Type strain Habitats

B. adolescentis 15703* Feces of adult, bovine rumen, sewage

B. angulatum 27535 Feces of adult, sewage

B. animalis 25527 Feces of calf, chicken, guinea pig, rabbit, rat, sewage

B. asteroids 25910 Intestine of Apis mellifera and Apis cerana

B. bifidum 29521 Feces of adult and infant, suckling calf, human vagina

B. boum 27917 Bovine rumen, feces of piglet

B. breve 15700 Feces of infants, suckling calf, human vagina, sewage

B. catenulatum 27539 Feces of infant and adult, human vagina, sewage

B. choerinum 27686 Feces of piglet, sewage

B. coryneforme 25911 Intestine of Apis mellifera subsp. mellifera

B. cuniculi 27916 Feces of rabbit

B. denticolens DSM10105°| Human dental caries and oral cavities

B. dentium 27534 Human dental caries and oral cavities, feces of adult, human vagina,
human clinical samples

B. gallicum DSM20093 | Feces of human

B. gallinarum 33777 Chicken caeca

B. globosum 25865 Feces of piglet, suckling calf, rat, rabbit, lamb, bovine rumen, sewage

B. indicum 25912 Intestine of Apis cerana and Apis dorsata

B. infantis 15697 Feces of infant, human vagina, suckling calf

B. inopinatum DSM10107 | Human dental caries

B. lactis DSM10140 | Fermented milk

B. longum 15707 Feces of adult and infant, human vagina, suckling calf, sewage

B. magnum 27540 Feces of rabbit

B. merycicum 49391 Bovine rumen

B. minimum 27538 Sewage

B. pseudocatenulatum 27919 Feces of adult and infant, suckling calf, sewage

B. pseudolongum 25526 Feces of pig, chicken, dog, bull, rat, guinea pig

B. pollorum 27685 Feces of chicken

B. ruminatium 49390 Rumen of cattle

B. saeculre 49392 Feces of rabbit

B. subtile 27537 Sewage

B. suis 27533 Feces of piglet

B. thermophilum 25525 Feces of pig, chicken, suckling calf, bovine rumen, sewage

2American Type Culture Collection (ATCC)
®Deutsche Sammlung far Mikro~organismen (DSM)

2) Species £=2 53 3 FAo] A =7t £ 5 W Tl sholrl=
Bifidobacteria®) ¢ Foll mebA A& 2 gy L, PRl AP FEH o2 FPsh)ele
2 AL Heht 22 AT, AE 9F S gyst  ojEigol AolA ofAMAE @ e 0] 843 o)
A Bxo) )=y W] o2} g Fejgka S4g0) Fg SR LAY BE EFE YRS T
P SR Wioz AMgEHY|E gt ma  BAshed f8¢ =R ARHEHI 3lTh Mitusoka

Scardovi(1981)= DNAS] G+C contents 2} inter-specific
DNA homology 8] 4*2] o]l 23| 4 A F2] 574 o| 7}
53l Baskgith DNA-DNA hybridizationol] 2]

(1984) 9} Scardovi(1986) &= THIF St T+ &3t &&
ARgste] 3 R aARs Axst I AdE EdE
54 N1FEE AAEIR & 2EAEE AY HY
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Table 2. Differentiating characteristics of the genus Bifidobacterium{Rasic and Kurmann, 1983)

Morphology :

Non-spore forming and non motile bacteria. Rods variable in appearance.
Freshly isolated strains have uniform or branched, bifurcated Y and V
shapes, and spatulate or club shapes. On subculture: straight or curved
rods. Gram—positive but often stain irregularly. Methylene blue may stain
internal granules, but not the entire cell.

Physiology :

Anaerobic.

Biochemical characters :

Major products of glucose fermentation: acetic and L{+)—lactic acids in a
molar ratio of 3:2. Non—acid—fast. Gas{CO2) not produced from giucose.
Catalase negative, nitrate reduction, formation of indole, and liquefaction of
gelatin negative. Acid not produced from rhamnose, sorbose, adonitol,
dulcitol, erythritol, and glycerol.

Cell wall composition :

The celi-wall peptidoglycan is not uniform. The basic amino acid in the
tetrapeptide can be either ornithine or lysine; there are various types of
cross—linkage(singie amino acid residue or peptide).

Phospholipid composition :

Specific phospholipids: polyglycerolphospholipid and its lyso—derivates,
alanyl phosphatidylglycerol, and lyso—derivates of diphosphatidylglycerol.

DNA-base composition :

Guanine plus cytosine (G+C) content: 57.2 ~ 64.5 moles%.

o] u] 33 Testrhs AR o] 9l7]E= BFA T 300] %)
drgl ] i radg e

ribosomal DNA restriction analysistARDRA)E ©]§-

Paobstn 1 AE7]  FFH U= AANFH T I

A 10U AR 295 S AR 2
e Ao B4 7| Fe gt =] A7} ok I11. Probiotics
HA o= BAAPESHE 7]&0] =50 DNA-DNA

hybridization, pulsed field gel electrophoresis(PFGE),

1, Selection criteria

randomly amplified polymorphic DNA profiles(RAPD) Probiotics = A& A S Aaed w= A
=9o] oAsky we ogt n| B BHo| 7lsdt (safety), 715 AQA SHAREY, F3E, A, TS
Al E1%13, 16S tRNA geneS ©]-83HA Y, amplified A A%, WGy A3l Felld AT B), 71=dd

Table 3. Selection criteria for probiotic microorganisms(Ouwehand et al, 1999)

Probiotic strain properties

Remarks

Human origin, if intended for human

use

May be important for species—dependent health effects although, for
example, the human probiotic Saccharomyces boulardii is not of human

origin.

Acid and bile stability

Important for oral administration, may not be relevant for other
application; for survival through the intestine, retaining cell integrity,
maintaining adhesiveness and metabolic activity.

Adhesion to mucosal surfaces

Immune modulation, competitive exclusion of pathogens, prevention of
pathogen adhesion, transient colonization (?)

Safe for food and clinical use

Accurate strain identification and characterization. Documented safety.
No degradation of intestinal mucus. No invasion.

Dose—response data for minimum effective dosage for each particular

Clinically validated and  documented strain and in different products. Double blind, placebo—controlled,

health effects

randomized studies.

Good technological properties

Strain stability, phage resistance, survival in product (if viable organisms
are required), culturable at large scale, no negative effect on product
tlavor, oxygen resistance.
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Table 4. Selection criteria for probiotic strains(Klaenhammer and Kullen, 1999)

Appropriateness
Accurate taxonomic identification

Normal! inhabitant of the species targeted: human origin for human probiotics

Nontoxic, nonpathogenic, GRAS status

Technological suitability
Amenable to mass production and storage:
dehydration, storage, and distribution

Viability at high populations (preferred at 10° — 10%)

adeguate growth, recovery, concentration, freezing,

Stability of desired characteristics during culture preparation, storage, and delivery
Provides desirable organoleptic qualities (or no undesirable qualities) when included in foods or

fermentation processes
Genetically stable and amendable

Competitiveness

Capable of survival, proliferation, and metabolic activity at the target site in vivo

Resistant to bile and acid

Able to compete with the normal microflora, including the same or closely related species:
potentially resistant to bacteriocins, acid, and other antimicrobials produced by residing microflora

Adherence and colonization potential preferred

Performance and functionality

Able to exert one or more clinically documented health benefits
Antagonistic toward pathogenic/carcinogenic bacteria
Production of antimicrobial substances (bacteriocins, hydrogen peroxide, organic acids, or other inhibitory

compounds)
Immunostimulatory
Antimutagenic and anticarcinogenic

Production of bioactive compounds (enzymes, vaccines, peptides)

Zu($HolA e 4%, Bed A, BEA B 7E
Z9] AT AEY 5T Teisiok Fri(Holzapfel
#} Schillinger, 2002).

Ouwehand S(1999)< probiotics®] A A71EH A
242l probiotics T+ 2300k & 54]-S Table 37}
o] Alkerlth. 3 Klaenhammer 9} Kullen(1999)
& 47}A 2 TR E probiotics AE7|ES AA B
CHTable 4).

2-4=3} probiotics7} Zt5=0] of & 2}A of] sl T
& Bap5o0] thaFst 248 AASHIA T o] BE
Z20L ZFZFok s A ohln. B AR 7)E
o] 11 Fek vl YES ], MiFshHA dojzl B
A8 o) oste] AP Aoz A, ojegt A7) Eo
o) # A 9713) A2H probiotics7F A A E A5 $ol
AN A L 242 3HE Thells ok B9 o
A7} @

2. Probictic bacteria

ol o] Fahfjo] MAshs FE u|E ToA
Ao 483 242 3= probioticsZ AM- 75 o
Zo||:= Table 5914 Ei= vks} o] Lacrobacillus,
Bifidobacterium, Enterococcus ‘°] EZETHHolzapfel
. 1998). Probiotics® EFE Akt FolA L
delbrueckii subsp. bulgaricus, Streptococcus thermophilus,
Leuconostocs, Lactococcus 52 ZjollA] wtd=E =
FEL oA A F AZA starterZ AHS-ETL
18U o] 5 AR Aol A A 2to] o] 7] wiEof
AR AAHE Aol -828-E 7Ids] of|
thAlm, 1991). T3} probioticsz-oll 4] ZAtero] obd

£ g Gt A ER T 2ol encapsulation
A gz Aokg o7 F7 Ag-HiHolzapfel 5,
1998).
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Table 5. Microorganisms applied in probiotic products(Holzapfel et al, 1998)

Lactobacillus species

Other LAB

Bifidobacterium species

B. adolescentis L. acidophilus

B. animalis L. brevis®

B. bifidum L. casei

B. breve L. crispatus

B. infantis L

B. lactis L. gallinarum®

B. longum L. gasseri

B. pseudolongum® L. johnsonii

B. thermophilum?® L. paracasei
L. plantarum
L. reuteri
L. rhamnosus
L. sporogenes®

. delbrueckii subsp. bugaricus

Enterococcus faecalis®
Enterococcus faecium
Lactococcus lactis
Leuconostoc mesenteroides
Pediococcus acidilactici
Sporolactobacillus inulinus®
Streptococcus thermophilus

2Mainly use for animals
"Mainly as pharmaceutical preparations

uEE Bk gich e 2l ofe] TR 3
AR\ Lactobacillus, Leuconostoc, Pediococcus,
Enterococcus, Biﬁdobacterium—‘ﬂ AR Fo] R HR
t}. Gasser(1994) ]l &34, bacterial endocarditis 22+
(lactobacilli®] Y4 F 7} Leuc. mesenteroides), blood
stream infections EAKL. rhamnosus, L. plantarum,
Leuc. mesenteroides, Pediococcus acidilactili, B.
dentium, B. adolescentis) 5N/ B-& &5 Aikro]
EaEgoky B skgich B3 Aquirre ) Collins(1993)
T 7GRN Lactobacillus, Pediococcus, Entero-
coccus, Lactococcus S -2] 3+ tF 3L X113} I, Brook
(1996) o} €% SAZHE B dentium¥ B.
adolescentis Q %2 LactobacillusE ¥213H T 1L
Byt olydt WA FAitel did Riue
probiotic ZAkell thet A =& o] g o,
At b Adoll ik European Union workshop®ll
A B AFANE BEU)2 HES A7, enterococei
Z Allet ikt 249 g w2 Aeg 4
2 13 5t Adams 9} Marteau, 1995). B8 2d=0e
AF7}F QW 7|17k Tk ehA s A AF e ek, AA
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= 9% 3 FSAelA gAkzol BAgl u
Aoz AMEEE AT e iy Fu
Faaznh
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IV. Bifidobacteria2] 21| £ &2

Probiotics®] 77 & Eafel] tist B2 ARA7G
7} BaE 1 QAR oA 7ER] f-8-2-gol et e
3t 712k e 3] uhEl x| ] ok Aol A At
) bifidobacteria & A probiotics 2 A o} W& F
£ 0] 23 opokst Aol AR T 31 2 7 (Schaafsma,
1996), Z5-3F 42 bifidobacteria® 33 sl ot A
FRALS YT 5 ), Yo R HAg 4
79 P2 AE 1gramF 10° ~ 10" FF0] $FrE o
of etz ¥ 115 T QITHBerrada 5, 1991; Bouhnilk,
1993).

1. ME Z2(Modulation of gastrointestinal flora)

Bifidobacteria® E3+8F At T2 Haf9 g
B2 AF o] 738 T3l QAR 599 F 4587
o TEate] AAAR A gl FFS £k AA
9] 23p37]0) MAEH= B FE2 40050 g )
RAEZ TAE ol 3 A=A 7fAekct o5
ohekst 58 PA sk JA L AAH o2 B A%
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Table 6. Factors affecting the microflora of the gastrointestinal tract( Holzapfel et al, 1998)

Host mediated factors

pH, secretion such as immunoglobulins, bile, salts, enzymes

Motility, e.g., speed, peristalsis
Physiclogy, e.g., compartmentalization
Exfoliated cells, mucins, tissue exudates

Microbial factors
Adhesion
Matility
Nutritional flexibility

Spore, capsules, enzymes, antimicrobial components

Generation time

Microbial interaction
Synergy : Metabolic cooperation
Growth factors and vitamin excretion
Changes to &, pH, Oz tension

Antagonism/stimulation : Short—chain fatty acids, amines

Changes to &, pH, Oz tension
Antimicrobial components, siderophores
Nutritional requirements, etc.

Diet
Composition, non—digestible fibers, drug, etc.

gk Al A% A FES FsHE VAR T
1 2R AR FES FASL YITHMitsuoka,
2000).

g g F%) <3 el Table 60 290
A3 2L o7l adel] s FEFE EeE
(Holzapfel 5, 1998), 1 FF 2ol 579 2 3
Wal(esh AEH A, A7 A E, A AdEnd Aol A
B, #A A 2JAMNT T, F 5-§) Fol Ak ot
A o]E 3 QU5 &M A3HE(pH, substrate
availability, redox potential, transit time, flow of
enteric fluid, IgA secretion §)% W37} 2aH 7
U folge gasty, galgol ThsA Aok 4wt
o7 AAte] W3l 71§, w3}, O A B, AW, AE
gau 45 5 2ol gaiA 2o sk ¥
NNAFFH E coliZt F7¥eHH Aol MAsh=
Enterobacteriaceac 9} streptococci®] Z7H= bifidobac-
teria®] Z4AF F2A) 71 thMitsuoka, 1990, 1992).

Bifidobacteria”} 3-8 YaEF-E AFstHA £
9 v B35S ¥ A, TEF AlF o JeiA B
FE2) Mz dgstol AN Ao = Bt B3

bifidobacteria®] 47}20 ~ 80008 7} Z7Fsl. oo
(Benno$} Mitsuoka, 1992; Bouhnik 5, 1993), £
Z o= st 919 A 9t bifidobacteria) 2 HHE Q)
#]8-0] Z7}3}1 bacteroides$} clostridia®] B]-&©] T4
sty BuE T, A el H 2 pH7 E
A5 golxrka skt Benno$} Mitsuoka(1992)+
label® bifidobacteria® ©]4-3t] A @ A3} £oj
A1 9] bifidobacteria Z7H= 413 @ bifidobacteria®l] <]
3} Zolgl 1 B 13t ¥HA, Bouhnik $(1993)2 o] 2%t
%717} implantation®]] £]3 Zio)2kil B sF3ick

Bifidobacteria®] %t AW 2% Wsh= ofd 3%
3t 7| 2bo] whE] AR gkokovt, 2 ALHA Fof A
2AsH= A} 2Aka} 2R f7)Ake] g B Al
73 B A7 Ao o Rolztn Azbdn
(Yasui 5, 1992). Bifidobacteria®] =t 2}-8-0] ThE
AALF vEte] ZsiAl veh b= -2 bifidobacteria
7} AR ZAko] Zlate] v]sle] Z-& pH Z A
At A E(bacteriostatic activity)©] T 7Z317] Wi
o]t}
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2. | i

2

a
=2
0%

WHi)(constipation)= F+ 1 ~ 33] o}3}2] Wi &3
o] & A-F Dok, WA 5ol EA%, Y

Foll= S8 & 53 AlRto} Aof
Q AJAE A4 EFo] @A gluten
2 & AR Aol 2t
o] 7} An, 0] 73 A% (colon)] #Fo] M3}V
% gtk wiu) 42 prebioticstt probiotic AT
e HARE Fete] ot Rdel 2 & Ut
(Cummings, 1994).

3ol Bk 72 N 582 bifidobac-
teriaZ} $-T8 Ha-R-2] Al <JsiA iAol 7hsdt
Ti(Seki Z, 1978). 3+ Grimaud (1992)-& bifidobac-
teria7} $-E LEA Aol YA F AT 50l
75 0] FAE ] Y A FAIgEo] #olAlH, o] g
A= AT FAF starterd] L. delbrueckii subsp.
bulgaricusSt S. thermophilus 2 5F A28 WA f-o) A
= B3R o1 5o]3 0 2 bifidobacteria7} 51
ZASollut B &5o) R E o] vehdrha B askgi

o
2>
o
m

3. MAb ofet ¥ 7N

AR AAAR SR E S e TR AT &
Ae) s, ) Ak F2 ujAEo} ulole At
29 AFolvt E& AFHAY A X A48
Aol A F2 BT Claeson} Merson, 1990). -+
o}e} Zro}e] 79 AL AyEky) w41 el v
3t 352 A AZsiT Aed(gastroenterotitis) S TE
rotavirus, Escherichia coli®} Campylobacter 51} 2
pathogen©oll 2I34] #AYgtTi(Salminen®t Deighton,
1992).

At 5 AN AldA B st A Ee) &
T} Qoka B ElE, o) ikt &3 Ay
27 ¥3}9) pathogenel]l i3t A ZH-E(Halpern ¥,
1991; Grimaud %, 1992)3} bacteriocin®} 22 At
o} 24438l S E 2 (SalminenT} Deighton, 1992)¢]
o] %t Zoj 3l

Saavedra 5(1994)2 17702 F2t HARR QIE|A |
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dofl 1A 555 2] Froks ~ 24 ML) o= A
e adtel dist A4S w15

bifidum™} S. thermophilus?} -2 2 o] ol 2] 8k acute
diarrhoeal episodes®} rotaviral shedding®l} tjgt v}
ave] disiA SAsled), 2akto) $4-8 HojE
T o APT(297)0 Aits AR &2 dix
T2673)°ll H]ste] AL FAI7E A 3] TAEE A&
WA 2. 8(6.9% vs. 31%), 019 dAA ] 2%
A1 traveler’s diarrhea®] bifidobacteria?t U+ &

7} Qrka B aEgich

4. PathogenOfl TSt &t# A&

BifidobacteriaZ X3} probiotic At E. coli,
Shigella dysenteriae, Yersinia enterocolitica, Salmonella
spp. o2 X5t A F = u| R A o] itk
B 15 9] v(Gibson®} Wang, 1994; Misra®} Kuila,
1995; Bielecka 5, 1998), pathogen©l ti& 93 7) 2+
& o5 2k

o ot EZol A 222 Ak {714 hydrogen
peroxide, bacteriocins, &4, deconjugated bile
acids

¢ Pathogen®l T3+ A4 : adhesion sitestt F¥
2o thiat 3A

o HAAA A=

RArktol gsid A8E 1714 Zul pHE @5
3, 22 Atsteg A8 M3 AA T FAES g
o}k A AT AL FEG uEe] f7)ARe T2
373 28 5 AN Gram 4 7S A ge) 53]
bifidobacteriat F7]At 0.2 AArT} 2AMS A
), AR A o F e ofo] A HE ALY
739 A adof) vl &) 7 & oA 235 VER T (Rasic,
1983), probiotic FAHF2 FauolA] P Jdart
adhesion sites®]] tiato] 21FellA] 1€ pathogen}
BEBAE e AW, St EZ 5 Aoz st
o ) £73-8 pathogen 2] Aol 2 a1A] -2 AE
EAZANT) = 5 B8-S 551 pathogen®] T 7
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5. Immuno—modulating Z&

g S Al %o ARR-E = startert 39 &2 3
o] £330 WAAAZ A3, Bl AFo] 7
RARF L A5 ATl wis) AY AFs0) & stk
o8 79 A vjAE] AFH AR ERES
germ-free mouse®)] FUF 27 2D FF 4 H B}
immunoglobulin A (IgA) plasmacytes2] g AJAto]
AR Z71srgon, A A daktel ot A A 9
3] HF-2-& gut associated lymphoid tissue(GALT)l|4]
A2 ebs ¥ 18t chPerdigon ™ Alvarez, 1992).

Yamazaki 5(1985)2 B. longume 5013t germ-
free mouse®ll E. coli7} 7+ E A%, AEFo] F7ls}
A1 cell-mediated immunity7} YEFsES 5 anti-B.
longum 1gAS A& MGt m2hA o
bifidobacteriaZ} ¥ LEFS HHA T A AN
A= Weubgo] frdecha hEth Link-Amster
5(1994)& EAJol 2k3lel Salmonella typhiE TR
Aol A bifidobacteria®} L. acidophilus7} &8 %
EHE AFHAN A 2ESE YA G At v
sto] & M) 9] humoral IgA 2] ¥H-5-0] HAJ3] F7}s}
Gt Bk w3, Schiffrin 5(1995)2 B.
bifidum©) A7+ L EA-Z A7 AS-E. colio] Y
Azr0) Vet om 1 F9} FL- L acidophilus T
S et RS Bl AR Ik B vt

[e)]
oot

1ot XF2(Anti—tumor activity)

HAabgtol o3k ¢t oA 8- o}F 1 713 o] A
3] 4R AR Fot o 2 7o 2¢E
o} 1B 1.5t Melntosh, 1996; Hirayama$} Rafter,
2000).

277 £20 B B4 3 A v
A

o A3 (colon)e) 2|34 $7 #ist
o S50 gt A

AR A eH= njAE Folle A B4 A=
TFFE0] 9121, procarcinogens carcinogen O 2. &
Al7]1E B-glucuronidase, B -glucosidase, nitroreductase,
urease$} 28 v - Eo] Hu|sH= G4} o]7] ol ol
=

Kurmann¥} Rasic(1991)& A &S o183t &
9] bifidobacteria”} procarcinogens 443} Al7|&
FNELY FES W TIHOZEFE LA
e 29 4 gloky B aatgct ol g FAE Ado]
e g o g Ax o] falaas] 48 W
B o) 4 9] mutagenecity® 1A ANThE BOHY
THMarteau$} Rambaud, 1993; Hosoda 5, 1996). ©] 2]
3 A 7= A3 3 probiotic AAel &M B 2%
o] frol gt wHgko 7 Wisky| wlitolaty ddtEh

Bifidobacteria®] %% QA 712 polymofphonuclwr

leucocytes, macrophage, 7 -interferon A4t 28 F

S

gus

3 natural killer cells 53 Z-2 non-specific celluar
factor] B4 3}e) 25 A L2,  -interferon & v}
ojg|Ag FAAALA} Yivkn HuHTh B
T34 E3s}o] 413 bifidobacteriat IgAH 2] 4
237} Peyer’s parch cell®] 7158 S7HA71e 9&&
sty B aE et 28y B bifidobacteria®)l L.
acidophilus7} B %7 A77} e o] opn, &
& F ZMHE strain®l] whet - Aol gt A7t et
drt.

TAoz ARY S LgEA] &3 DNA
&3S 29 4 gloka BuEglE, Pool-Zobel &
(1996) comet assay = F-3 D8N L. acidophilus,
L. gasseri, L. confusus, S. thermophilus, B. breve, B.
longum™} 2+ Z2H10] N’ -nitro-N-nitrosoguanidine
(MNNG)$} 1,2-dimethylhydrazine (DMH)l| 213 &
A2} 54K (genotoxicity) & EY 4= Tk B3It

ol 7kA = ka3 oF AR EA Nl 2ol st
o JAErA o7 e A7} AYPHAE ZHATL,
lactobacillit} bifidobacteria’} Fi-8 WERAFE
o A B9 28 RS 9EE ATt
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4% A A H 32 gt} Malhotra(1977)= Finland 2] &
oM F3 g G 2ALE T3k 0]AF AtgEe] 1A
¥l AALE ol & sl o ohE ol vlsie] HA
Qb Ay W E7h e AL -y HE - A FAFE
< oo g AF ] wiolgta Rt £
At & froll i Fe2ALE AAE AotellM
I, o A 912 9} yogurt 8} R E A A F Fahe W)
F3tty RuEglo, o8 g A7 AT ek
A= AR A S VERT

V. BifidobacteriaQ| A& 0|&

1, Meixoz 0|&ElE bifidobacteriall &

Probiotics A&l ARESE RAARFE $2 QA0
A FAFEFS ARSI Qon, olF A A3 A
AFE T2 Al viste] A9 AglF 73]
BT} gol3lA A-3& & Qlth Bifidobacterial A
7HA Bad 32 FolA AN AT 5FB.
adolescentis, B. bifidum, B. breve, B. infantis, B. longum)©)
72 Ao AR-FCH(Hoier, 1992; Kurmann, 1998). 3
ol 2 77} A= AA B. longumo] A1FA 71
2 A3het Ao 2 W 1E Q) onl o]l B adolescentis
$} B. infantis 9] 7V & AX s T

dlg 8o AMLEE bifidobacteriaz o)A FEA4
FeAF F& AHEshe o7t BRaEEd(Iwana 5,
1993), o] FFE t QA F8 g0l viste] i
o] golata Az FA A ob7|H = 873 (HLpH, A
2ol thst 2% B)ofl thgt Aol Fsirta HuH
ook =3 2o = 2AE B lactisE AHEHE 7
$7y F7ksked), o] FEE UAM € AkAh WA Fol
S8l AR F B /-8 F8o] 7IHErHGomes
5, 1998°").

2. 71250l nAtet

BifidobacteriaZ 0] 8-3H ¥HaAIE A|ZAl = o] 7
F9] 7itEE 5494 52 ojzlgo] WA¥sH. Bifido-
bacteriat= $-F-ol 41 2] A 2 AHIA 53 o] oFsto]
Hjeka|7ko] ZojR 1, wjokz A QA 7| AA A E
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3 8 2 3ItKDave$} Shah, 1997), B3t vk 313817
fAste] ol A8 £ AAE A8t Ml 12
3 Modler, 1994; Gomes -, 1998°). Bifidobacteria:
EAA utEIA Fof 24 AAF AUR B
SAFIM 2 =2E YeERl AE 712 EE ZAA
ZtHHoier, 1992). o121 A]7x] £AH & 23t
7] 818} bifidobacteria® H5 0.7 ARE-3SH) Hrh=
L. acidophilus\} yogurt culture 53} 3] Egejjok-E
sh= A$71 W2 dl(Hoier, 1992; Samona &, 1996;
Gomes %, 19987, 0] A% 713 AU Ak A 2.2 Q1
ste) A)E 5539 Fo bifidobacteria®] 2 gt AFH
& 2sh= A 9-& LA K Samona 5, 1996).

. FHIE

FAE Aol A probiotic ZAkto] $H-E AlFo] 7}
2 o] RrjEs Uehs Y80, HllEE 50% ol
] kg -froll bifidobacteria?} $F% o] 3 th(Scheinbach,
1998). fr 8 A5 ZFA, 59, dnfa 52 F7el
A ahE f A F 2 9F25% A =7} probiotic AARE-E A
23}3 9 THArunachalam, 1999; Lourens-Hattingh 2}
Viljoen, 2001). AAA Al7elA 80F o] 34<] AlEl
bifidobacteriaZ ARS8 Q101 -3 2] 4570 7l
A bifidobacteria®} L. acidophilus?} T2 AlEo] A
24 31 9l THHoier, 1992). FE3F ©] 5 probiotic R4t
o T3t - AF7} AP A FEHE ¥R,
yogurt, frozen yogurt 2} desserts, ice cream, cheese, soy
yogurt 5o that 2 & Ago] zeP=| 1 .

IX
oz

FN
1o

A Fo)glox AZEZ A F(neutraceuticals)] Lt

o) probiotic AAFS AMHsHE A9-7F S04
3t l=d(Scheinbach, 1998; Arunachalam, 1999;
Lourens-Hattingh ¢+ Viljoen, 2001). 2 ¥3dxd
e} encapsulation® B &) F2A|Fo] HAF 54
2 Agto|uy Wiy, 7H A3 B2 X5 B2 0 F yujg]
1 QlthKaur 5, 2000).
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