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(Probiotic microorganisms and lactic acid bacterial foods)
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Table 1. Characterized probiotic strains (partial list). Species identification is as
reported by the manufacturer and may not reflect the most current taxonomy (71)
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Strain Source

A= OREE Lactobacillus acidophilus, L.casei, 1

Lactobacillus acidophillus NCFM® Rhodia, Inc. (Madison, Wis.)

2|3l Bifidobacterium spp.9]l AYEL & & 9tk

L. acidophilus DDS-1

Nebraska Cultures, Inc. (Lincoln, Neb.)
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FE GERE WED AR B oll2Iun

L. acidophilus LA-1

Chr. Hansen, Inc. (Milwaukee, Wis.)

22 FAE] F2 o1gHI AT MR A,

Yakult (Tokyo, Japan)

o Lactobacillus casei Shirota
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L. case; Immunirtas Danone (Paris, France)
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Lactobacillus fermentum RC-14

Urex Biotech (London, Ontario, Canada)
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Lactobacillus johnsonii Lal

Nestle (Lausanne, Switzerland)
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. Lactobacillus paracasei CRL 431

Chr. Hansen, Inc. (Milwaukee, Wis.)
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Lactobacillus plantarum 299V Probi AB (Lund, Sweden)
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| Lactobacillus renteri SD2112 Biogaia (Raleigh, N.C))
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Lactobacillus rhamnosus GG

Valio Dairy (Helsinki, Finland)

19899 L SIS ST TSR FE W]
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L. rbamnosus GR-1

Urex Biotech (London, Ontario, Canada)
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L. rbamnosus 271 Probi AB (Lund, Sweden)
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L. rhamnosus 1.B21 Essum AB (Umed, Sweden)

L8 vAEEe] A7 Jlom, Al ERelx

Lactobacillus salivarius UCC118

University College (Cork, Ireland)

A7k AR AL Qo] goRE AsHoR

Lactobacillus lactis L1A Essum AB (Umed, Sweden)

WHEe AFH AEse] tdsiAge Mgl

Bifidobacterium lactis Bb-12

Chr. Hansen, Inc. (Milwaukee, Wis.)
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Bifidobacterium longum BB536 (Zama-city, Japan)

Morinaga Milk Industry Co., Lid.
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© Snow Brand Milk Products Co., Ltd.
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Bifidobacterium breve strain Yakult Yakult (Tokyo, Japan)
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AZ Holgl 3 & 9li=d), Table 12 MAFOE ZFHlOIQ

ZH7) AEME dY 7R 753 ARES %

= A o)Hel FEOIY AT 72 &5 &
XA ggolok dith ol2fdt ol HE XA P PASH
oAEZ HE f-4kFlactic acid bacteria) S A2 E39rck A
$H402 fu7e AF0] 22 B ALL0) ) BEe]
HHA 0 2 GRAS(generally recognized as safe) 55207 A&
Y glony AR faktEe] AAAQ Hdd 32 HYHFe
E gEA 7] |l olge BEe ERE o) Bas
th E3 gapEoR Akt &8t vjAEEY] ERAACE vt
oA A7}t glo] FE 23t7 9tk Sherman(1937)0) ¢
#|A] ‘pyogenic’, ‘viridans', ‘lactic’ 2T ‘enteric ¥ ZF
4712 F502 UHojod Streptococcus %0 ZXE] Enterococcus
O} LactococcusSt 7H& 2709] A2 &o] A71A HAL(60, 61),
Lactobacillus 30 2R Carnobacterium 0] NEFA &2 &
Ae=(13), ©)5 Carnobacterium 22 Lactobacillus S3= &
2l pH 5.6914 A&kl %37 glycerol} mannirol S WA 7=
A 7KL Sle Bl FE Ad7), Bavl AM =3
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r Dictary Food Adjuncts Blfdobacterzum 2 71X F28A glucose ZHE] 3:29) H)&
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* All genera are Gram positive, non-sporing, Catalase negative and produce - . -

g ' P poring: -4 8 ner v 3501 drp Aol B g AeAe JHsleiol ¢
lactic acid as the major end product during the fermentation of carbohydrate
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HlgtEo A BEEE v Boltt Pediococcus £OZREIE P 60-80Ce &5/} 7A=Y, ogjdt BL LoA ujEo]
halophilus 51 Tetratogenococcus %02 AR-FEJT(12), P F2] 23 dol g & eEAL TEEojok d= Aotk ¥
urinae-equi &= 16S tRNA F71-d Bl 2dled Aerococcus 3 ALE] A9 H7P7h §8o] ¥i= gl thele EZujo]
£08 ER Ak ikt Iy Yo E EAE ¥ £F vzl drh o] di=AE TEuidel E 4 Atk
FelA v Tt TR, SR EM HEAHEE friNlactic npA|ko & sZulo] Q¥ ml B2 AMuksl=d| glo] AR &
acid) S AAJEPH, AB3lalA<el Oxidase test@f Caralase testoll A 22 Ql7hllAl Feldk B ix| TEhlo|9E FAEE 7R b
SRS e MAEER YA vk J2ZEXY H3a AEES ek Aol st & A fallael oxlate-

A ARESkE Akt Sl hematin £ hcmOglobinol d7 FH2EE A4S, dkas doEa e S
H7tEo] & 739 Catalase test2F Oxidase test®] OFAJHE-S e m2upol 0 E FAE 72 v]AES ARESS Bk A

7t R flo] Fe7h aiErks4, 69). olF v"]’ datedof gtk EEnlo| Q€ wilEe] T T A7 4%
& AR Carnobacterium, LactobacillusS) 7+ 793 Aerococcus, gask 174_& [Hr(1990)2 th2-2) 7ke & 7R o8 &

Enterococcus, Lactococcus, Leucocostoc, Pediococcus, Streptomrz‘us I Atk & () g S50 Edsks HaHY A 2) 9%
1311 Tetragenococcus9t 7+ {genus) S T3l gtk o5 GEL ol = HEYF‘ a2sh o) oz AS AY 7, (3) 3
olflell Bifidobacterium®g friktel FAF7w sh=dl R Ashola ZA7Fs & AL (4) BiRelAe 58 Zot )
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= A 06) AFPHE 29 AS HFEAA Aitol AR F
Aol glojof shal g FE3 kAol BAHoF 2 7, (6)
FAEe] 9% 2 MAR, el 4g A, 8714, g

o & A Foltk Table 32 Zzulo]9E midlz AFol AE
HA e ZEHe|E niE Fted dE BAFI Stk

Table 3. Strains currently used in probiotic products (O’ Sullivan et
al., 1992)

Lactobacillus spp.
L. acidophilus, L. plantarum, L. caser subsp. rbamnosus
L. brevis, L. delbrueckii subsp. bulgaricus, L. fermentum
L. helvetivus

Bifidobacterium spp.
B. bifidum, B. longum, B. infantis, B. breve, B. adolescentis

Other
Streptococcus salivarius subsp. thermaophilus,
Lactococcus lactis subspp. lactis and cremoris,
Enterococcus faecium, Pediococcus acidilactici,
Leuconostoc mesenteroides subsp. dextranicum,
Propionibacterium freudenreichii, Escherichia coli,

Saccharomyces boulardii

4. ZZHIO[RE Fufe| - sig

Z2rlo) oY Rl Zzulelod F3el tlais AF7t
A e APAT} ololA, el T oz AR fole
£33 AAHQ AR D WAl A #E %
A, 49U A7 85 TASAE 420 e UL,
HEEy 2388 3 4F0 GUA e 20 e =
2rlol2g &3} ¥ ohfe} ole) A AaAel & B vl
BA719) SR oeK, wale) gah AR el ol
obaAle] WA, saAl] REE Akl Wk 7del Fate
WA, Qksiclols] T3t 9 BriEEe] WAIs e ol A
ArE] vl APAT ANEE HIHT Uk Table 45
oe Zzulolod Tvhe] HEAS cls 2 k] A
Ag Wzl Halel AsT ok

7t A falEd] 9AZE 2 AEEE

ZE2ulo] oY vMELS in vitro L in vivedlA B2 HY
3 Rojgo] e JAgith Z2ule]E mAiEo] Wt
o] A4S AAslE 712 B S| ddEd
et 24A(32) 2] Z2ule]9F wlAlEd ojsle] AAdE A
FAHN49), FABAQ, 5, 11, 21, 41, 68, 72) 1%
H,02(50) 59 2§02 7Mddes Aty ik Z=Enjol
28 oAEe] HYy vAEd oig shrAgd Add Ads
2 Salmonella typhimurium(43, 55), S. enterititif26), Listeria
43, 51),

=

monocytogenes(41, DPseudomonas  aeruginosa(43),

Table 4. Potential and established effects of probiotic bacteria
(Sanders and Huis in't Veld, 1999)

Target Health
Benefit

Postulated
Mechanism

Aid in lactose
digestion

Bacterial lactase hydrolyses lactose

Resistance to en-
teric pathogens

Secretory immune effect

Colonization resistance

Alteration of intestinal conditions to be less
favorable for pathogenicity (pH, short chain
fatty acids, bacteriocins)

Alteration of toxin binding sites

Influence on gut flora populations

Adherence to intestinal mucosa, interfering with
pathogen adherence

i Upregulation of intestinal mucin production,

interfering with pathogen attachment to
intestinal epithelial cells

Anti-colon cancer
effect

Mutagen binding

Carcinogen deactivation

Inhibition of carcinogen-producing enzymes of
colonic microbes

Immune response

Influence on secondary bile salt concentration

Small bowel bacte-

rial overgrowth

Influence of activity of overgrowth flora,
decreasing toxic metabolite production
Alteration of intestinal conditions to be less
favorable to overgrowth flora activities or

populations

{ Immune system

Strengthening of non-specific defense against
infection and tumors
Adjuvant effect in antigen-specific immune

modulation
| responses
| Enhancement of secretory 1 roduction
! y p
i
Prevention of antigen translocation into blood
Allergy

stream

Blood lipids,

heart disease

Assimilation of cholesterol within bacterial cell
Increased excretion of bile salts due to

deconjugation by bile salt hydrolase
Antioxidative effect

Peptidase action on milk protein yields tripeptides

Antihypertensive which inhibit angiotensin 1 converting enzyme
effect Cell wall components act as angiotensin
converting enzyme inhibitors
. Adhesion to urinary and vaginal tract cells
| Urogeniral i L .
b foct i Colonization resistance
infections o . .
Inhibitor production (H20;, biosurfactants)
Infection caused by | Production of inhibitors of H. pylori
Helicobacter pylori (lactic acid and others)
Hepatic S .
P Inhibition of urease-producing gut flora
encephalopathy
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Clostridium difficile(8) T18|X Helicobacter pylord30) 53¢ 7+
& B9 MAEES R st rEAel i AgE]
FHATH, HPFEE o &3 Jtas} ¥ o} YA v
geoll 7EE FAES e R FFE g wHeR:
A¥o] FAEHt mEnlo]E mAES] WAy uEd of
g St akd ARG 918l AMEE ZEulol oY alEEe o
A xgnle| Y mAleS THE Q7EE(10, 20) o
Lacrobacillus casei(43), L. rhamnosus GG(8, 23, 40), Streprococcus
Jaecium(6, 9), Bifidobacterium  breve(27),
philus(21, 24, 51, 57) @3 L. salivarius(30) §3 7-& =
Zrlo] 08 mAEEC] Afe AMEHAUCE

Lactobacillus acido-

+
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FE Ul S(lactose intolerance) 2] F712H&

FEWETS ofrloh} ofazz]7te] *é‘ﬂeoﬂﬂl FE e F
O 2 Bgalactosidase?] EAAH 2JsiA =2 UAPI 7
< JGEse] BARCE lacrase®] &Ho) i E]OLO— QJoli=d]
MR RAES 43 SEen Szl BE, Al
S5 e ZAL S0 Ui 24 wa) og 4UE
HE S I S S AUAOR FRUHE 713
A Bn) olE FIEUE Bl A% eFEEe 7
o WRAAES 4/ RS ¥ 5 Uk A
A5k 98wzl oY PPRY Azl O BE AR
S 3ol 47} QTh7, 16, 33, 39, 42).

. 8% FU26E FE9 A

guido g dx = 'gﬂ}\gﬂﬁ a-l-ato] AAAEL] 23} vy
wob AulEldoiy dEA ok St B wARY 437t
g5 FYZEE s W] Frke W *T%’ilj} A=
g, ol €5 FHAHE &S Wie] v Ak vl
R ol AEAE S 2HE Z:L‘?J'OJX}?J
methyl glutaric(HMG), orotic acid ZLZ]3L uric acid 5ol £
s *MMH S 2HE A Al elaixele 7ol 9l

hydroxy

3, kel EUAHES AY Eelsld % FuzHE 9
22 varhe 4%k Gilliland 5(1985)2 == F#o

2RE A" L acidophilus 77} "gmrHHXM]H cholesterol
< W8 AIFIvke ARE 9@ASEE cholesterol & ¥Ql s x|
| 5U 455 Fo9F 2t EF cholesterol %E.—g S
ARRT QT A S PR L bulgaricussh
Str. thermophilusE F4319-8 W % U 2HE A E )
e s L0 2205, 29, 56, 9 238 Al
Enterococcus faecium3} Str. thermaphilus PSS H 319

o} HDL ZH28lE 2 wriglycerided] Aj¥-Hsl= fd9iAqt LL)L
FH2HES] AR} AUSo] HFET =HAUTK).

(7

X

o

| FATER 17

2. gotag

ARt AtaFe] gt Ats v e 3 U WHE
B FEE 47 ok ) AR 94, 2) EHEAES A
3= B-glucosidase, f-glucuronidase % azoreductase 3} 7+
TR oA, 3) wekEA] Faloltt Shahani 5{(1983)%%
Reddy 5(1983)2 Aldgh $-f== Fol Yol dAlxe] F4
off obtEl g FA WUA, WRAE FH RS F
& sk JAge e AN, Takano 5(1985)%
ol gAlEel tigk FA9H ZAE AT A v oA
o] ZAAel opr-el Jg 7XA] FAAT EETr 1g
3 Al AR TAYA 2HE vHAgE 2R
By ikt AEset vlEdivs ARS ‘%‘7‘5_5}“‘3}- UvHy
o7 17]9,}. ;(]H}-)«U?«‘O/] /,1\3;217}_ UJ-O L}‘E]_O;].T«i X]-Ol-o] oo,
Ao A et gleled, HAHE FRIE dojHoR H2
]HP}H_\;’_o] /%j_'%oﬂ %;01. z}ol_,] BL/{(EE.Q] ;19_ 74__&
Uebstedl, 1ol AdE F4lo] Bol A e 87
ZES 7R fA)EL0) ”}S 49} lactobacilliz} Aro}gly, o)
& frabtol #gAES UEZl "Eelglal Goldind
Gorbach(1984) 52 17‘]”3]-915} Ol EL Wl HakFEo] thy
oA WHE-A ABAof #HadFh= nitroreductase, azoreductase, f-
glucuronidase 3 7+ 49 A48 Fo5HA 7
AT Ayebo 5(1980)2 L. acidophilus S %j/"]-ﬂ 9]-
H7VetA] 2 $H75 =Y BAEAA HAEW L. acidophilus
5 AHT BoMe BHoA Bglucosidase 9} B-glucuronidase
Aol F9gstA TAEISE 2Astgth  Lidbeakd
Geltmer(1991) %= ofg} B3 AUARNE QUGS LRI E
ul, & L acidophilusE L FAA 2 F7F £A8¥ S of
ftﬁ_,] B—glucowdaseg 14% W AANZEE H7s
Zhang3} Ohta(1991) ] A7NX3= L. acidophilus$} B. bifidum
T3 e Rt EHEe] peptidoglycan©ly} polysaccharide 9f
re wEs0]l 9ol FEEEES s S8l A9l

r

= Y| AR el dgel UgE A
Tsuyuki 519912 B infantis 79 MEH FZEE9] pepti-
doglycang 2] 4H-8(fibrosarcoma)ol] |3FAL E}ﬁa )
IS AAEASS PR 5

A EESE TS

ZZhlo] Y mAES TFEEY F Aol i BE5A
HolAAHe] ZHEL 67 P4 54 HAuge nEAY
g s Aol gAs] AUE SAATIE Qe gozA o
el MAN2H 2AHGo] Bofals RO AelA UTKSH).
Fernandes$} Shahani(1990)¢f] 2]a}H ZZujo) 9 g ~of 23t ™
A5 Z3R= macrophage?} lymphocyte7} 841 3}5o} WA
Al 25E Fo2M AR, Yasui®t Ohwaki(1991)E-2
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Bifidobacterium breve T2 MEY FEE0| | Peyer s patch
celle] =48 A7)0 2 macrophage-like cell#} B-cell®] &
2% ST AEAAE HAslich Perdigon 3 Alvarez
(1992) &2 FHollA lactobacilli€ <4 3I¥E @ macrophage
9} lymphocyte®] &2o] Z71=R0Y, ol2ist A= macrophage
o 2Jsled lysosome?] 7}ES|E 401 lysozyme, collagenase,
plasminogen activator 9] #¥)7} 3107 AR S WSt
Atk Perdigon 51988, 1990)2 fAikts Fol AT Fo3t
A E7hlell FA} 3192w macrophage} lymphocyte S &
AAsAA RS JEWNAS-S, B8 L. cases®} L. acidophilus
& Foll A7ES SHS o AeKspleen)the] [gM F/dAM =
o] Z715 #Astgh Schiffrin $(1995)& L. acidophilus$} B.
bifidum A& 18)3 Donnet-Hughes §(1999) L. johnsonii
WS AROIA AR oA W e FIHE 7HA
%S HIEII, oyt Z=Eupo|Q¥ wWME(B lactis, L
rhamnosus GG, L. jobnsoni Lal)e] Fodoll &gt T3 IgA b
57 @l uig B A9AFRI(17, 31, 36, 38) 1L
Lactobacillus brevis Taoll 23t a-interferon] Z7k thdh 4

HAFAIE 77} Yrk34).

uh AEY FPRY AR 22

ol 98 TR JeErAel FHAE7 Kol vishiE
AF F2 wasel g 9771 W=, Felokle
A gl ZviekErt HlgRle] A 18|30 D(-) Lactic acid
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