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Abstract

This study was conducted to investigate the probiotics(acid and bile resistance, fermentation
properties, viability, cholesterol assimilation, antimicrobial activity, antimutagenicity, and
immunoactivation) of the strains of bifidobacteria isolated from healthy Koreans and to investigate the
effects of oral administration of Bifidobacterium longum A-2 on the fecal microflora, B-glucuronidase
activity, pH values, Ammonia concentration. The experimental results are summarized as follows:

The probiotics were tested for 23 strains including three commercial strains as controls. Compared to
other strains, strains of A-2 and A-9 showed more acid resistance whereas A-2, A~5, A~13, A-14,
A-18 and A-22 showed excellent bile resistances. The properties of bifidobacteria during fermentation
were tested. Strains of A-1, A-2, A-3, A-4, A-6, and A-23 resulted in less than pH 4.5 and titratable
acidity over 0.90 after 24 hr of fermentation. When the strains of A-2 was grown with glucose, maltose,
and fructooligosaccharide, the acetic acid production were higher than with sorbitol and mannitol. The
storage stability of the strains of A-2 and A-22 were tesed, indicating the strain A-2 was more stable
over 10 days of storage at both 4T and 20T than A~22. The strains of A-8, A~10, A~11, A~12 and
A-20 assimilated more than 30% of cholesterol included in the media. The strains of A-1 and A-2
showed antimicrobial activity against Sta aureus. The antimutagenicity of the strains were also tested,
showing that the mutation was suppressed more by three strains(A-2, A-12, and A-23). In addition,
strain A-5 improved immunological activity(phagocytosis, TNF-a, IL.-6) more than other strains.

In the effects of oral administration of Bif longum A-2, the number of fecal bifidobacteria was
siginificantly increased(p<0.01) and the level of fecal B-glucuronidase also was siginificantly reduced(p<
0.06). However there were no siginificant differences in the level of Lactobacilli, Enterobacteriaceae,
Clostridium perfringens, pH and ammonia by the administration. The results suggested that Bif longum
A-2 may be met the criteria for probiotics culture.

(Key words @ Bifidobacteria, probiotics, acid resistance, bile resistance, fermentation property, cholesterol
assimilation, antimicrobial effect, antimutagenicity, phagocytosis, TNF-e, IL-6, oral administration, fecal
microflora, B-glucuronidase activity, pH values, Ammonia concentration)
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@3¢ fob B e Fdozyy umuaFE Awsr] st A 17 o Aud
Ward 8! dgEAdel #Hold bifidobacteria®l A e TP(Transgalactooligosaccharide and
propionate) broth& AH&3lgict £¥-& Hzx TP brothel AFAA 37TAAN 122413 ujd@ ¥,
TP brothel 1% F st wigste #HE 63 wEdte 28 vFAAC 23} gl gy
of Wity 1A oz Fo] Y& S JYFHY vivdag e A& JFd}z, 2342
2 F6PPK (Fructose-6-phosphate phosphoketolase} 4928 &§A3te £ FH-& sych

AN 2 2009F 9 viHE FFE B7IRT UL 2 FoA & AP A5
20% 9] HlH A7 5 nl TPY(Trypticase Peptone Yeast) brotho]Al 3a} Adisie gL 71
NG F AR TANE 353 97]o] suspending medium(11% BT £49 €AL 1
m¢ F7}3te] Freeze Dryer (EYELA FD-81, Tokyo Rikakikai)Z ¥ZdzAz2H, ¢85 F
£ -70C Deep Freezer {(SO-LOW U85-13, USA)d] Ru@dldr Ayl o] &35t

2) oF ,

B Agd L3 siogAd 20F(A-1~A-2002 Table 13} Zo] §F¢le] E¥ldA {4§
gt adeg FHAARIY Agdsioy] AUFT 3F(A-21~A-23)2 dxFeEZ CHR
Hansen(Denmark), Wiesby(Germany), Rhone-Poulenc(U.S.A.)2.2& ¥& FUste] A3yt

Table 1. The Origin of 20 strains of bifidobacteria
isolated from healthy korean

Bifidobacteria No. Origin(Korean)
Sex{M, F) Age
A-1 F s
A-2 M 22
A-3 M 37
A-4 F below 1 year
A-§ M 5
A-6 F 28
A-7 F 28
A-8 M 37
A-9 M 30
A-10 M 29
A-11 F below 1 year
A-12 F below 1 year
A-13 F below 1 year
A-14 F below 1 year
A-15 M 10
A-16 F 9
A-17 F 11
A-18 M 11
A-19 M 10
A-20 F 9

3) Wig © UgEA
pHE ZA$ MRS broths} FF4HE 0, 0.3, 05, 1.0% H7}3 MRS brothelA #ldg2d& 2
Z} 2413 wista A AAFH SR 600 nmolA FREE 23X AAE € GFEF vl v
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Hu2ge 438 vimdgid.

%7 pH 409 MRS brothol A 24A13t ¥l %Y A3t Table 29 o] 2TF(A-2, A-9€ F3=
7k 01 ol3eg ueten] §3E71 001~004 WA FAFF(A-21, A-22, A-23) Ho} &
ol x& Aoz gudUt

&9l 05% BH€ MRS brothel X 2413t wiFg A3} Table 33} Lol 63F(A-2, A-5,
A-13, A-14, A-18, A-22)& EFE7H 045 o4 ol 1 FolA A-14 EFE FFE7F 0762
7V #A ekt

Table 2. Growth (Asoo)” of bifidobacteria strains at various pHs

pHTime A A A A A A A A AA A A A A AA A A AA A A A
(Hrs) 1 2 3 4 5 6 7 8 9 10 11 12 13 14 1516 17 18 1920 21 2 23

6 020006030 -“ 034 013 0.17 080 0.48 0.35 - 0.2 0.21 0.18 0.68 0.12 0.14 0.12 0.04 0.06 0.06 0.25 080

70 14 110095110 - 120052 080 1.30 1.10 0.73 0.38 0.95 0.75 0.75 1.40 0.34 0.85 0.80 0.49 0.29 0.21 0.90 1.30
19 130 130 1.30 - 150 090 1.00 1.30 1.30 0.92 052 1.50 0.90 0.95 1.40 055 1.20 1.10 0.70 0.50 052 1.20 1.40

24 130140130 - 150100 100 1.30 140 0.95 064 1.50 1.00 0.90 1.40 061 1.20 1.20 0.80 0.74 0.80 1.30 1.50

6 009 0.20 0.09 0.02 0.10 0.13 0.10 0.18 0.35 0.16 002 0.03 0.06 0.05 0.13 0.06 0.04 0.10 0.02 0.16 0.05 0.09 0.35

50 14 010 050 0.28 0.04 0.12 0.15 042 0.26 0.80 0.17 0.04 0.08 0.39 0.07 0.13 0.10 0.11 0.22 0.07 0.33 0.10 0.29 055
19 008 075 064 0.08 0.12 0.14 0.70 0.32 0.85 0.17 0.08 0.07 0.60 0.11 0.20 0.12 0.26 0.32 0.07 053 0.15 052 1.20
24010 1.00 1,00 0.29 0.13 0.17 0.85 046 1.00 0.23 0.29 0.08 066 0.31 0.24 0.29 0.60 0.46 0.50 0.64 0.19 0.70 1.20

6 0.9 0.15 0.12 0.04 0.09 0.09 0.05 0.10 0.16 0.05 0.03 0.03 0.06 0.02 0.11 0.04 0.02 0.03 0.07 0.07 0.06 0.06 0.16

45 14 010015 0.09 092 010 0.15 007 0.17 0.29 0.14 0.02 0.05 0.03 0.02 0.03 0.03 0.02 0.05 0.05 0.10 0.05 0.10 0.33
19 012 013 0.10 0.02 0.09 0.16 0.07 022 0.45 0.12 0.03 0.06 0.08 0.02 0.09 0.12 0.01 0.03 0.05 0.09 0.04 0.13 0.49

24 011 0.16 0.08 0.01 0.10 0.19 0.07 0.21 0.60 0.11 001 0.06 0.07 0.04 003 0.12 0.01 0.07 0.05 0.11 0.02 0.18 051

6 0.10 0.13 0.09 0.06 0.09 0.10 0.08 0.06 0.13 0.04 006 0.06 007 - 0.13 0.04 0.03 0.05 0.04 0.05 0.03 0.06 0.07

40 14 010014 010 006 0.10 0.12 0.12 009 0.17 008 0.05 0.06 0.07 0.02 0.13 0.04 003 0.10 0.02 0.08 0.05 0.10 009
19 0.09 0.14 0.1f 005 0.10 0.13 0.13 0.07 0.17 0.09 0.05 0.06 0.11 0.01 0.11 0.03 0.03 0.08 0.02 0.05 0.08 0.03 0.10

24 008 0.11 0.08 0.05 0.04 0.09 0.08 0.05 0.13 0.03 002 001 006 - 007004 - 0.3 0.01 0.06 0.01 0.03 0.04

YMeans of four trials and each trial were examined in duplicate.
D_ : not detected

Table 3. Growth (Asn)” of bifidobacteria strains at various bile concentrations(%)

BleTime A A A A A A A A AA A A A A AA A A AA A A A
(96)(Hrs} 1 2 3 4 5 6 7 8 9 10 11 12 13 14 1516 17 18 1920 21 22 23

01 6 018009015 -“ 0.42 0.20 0.10 0.60 0.42 0.05 004 0.15 0.25 007 0.27 0.04 0.26 0.15 0.05 0.06 0.05 0.31 0.90
14 053018045 - 0.10 040 0.24 0.70 0.66 0.17 0.21 0.37 047 0.42 0.58 0.08 0.85 0.70 024 0.13 0.21 0.75 1.50
19 075020064 - 1.20 064 0.35 0.80 0.5 0.20 0.29 0.66 0.50 0.60 0.64 0.14 0.85 0.75 0.44 0.18 030 0.50 1.50
24 080 0.23 0.75 0.25 1.20 068 0.38 0.80 0.80 0.25 0.26 0.80 0.46 0.60 0.60 0.25 0.90 0.80 052 0.25 0.33 090 150
03 6 005004 007 015029 0.16 019 0.11 0.17 0.04 0.07 0.11 0.10 0.14 024 - 025 0.18 0.16 0.05 0.12 0.28 047
14 004 004 0.07 0.14 0.44 0.17 0.17 018 0.21 0.04 0.13 0.09 0.16 0.23 0.25 - 0.30 0.90 0.20 0.05 0.13 0.50 0.75
19 007 006 0.11 0.18 0.49 0.22 0.22 023 0.24 0.05 0.15 0.13 0.20 0.24 0.30 - 0.35 050 0.21 0.06 0.18 0.54 0.75
24 0.06 004 0.07 0.16 0.47 026 0.21 0.22 0.22 0.05 0.14 0.10 0.23 0.24 031 - 032 047 0.26 0.05 0.17 0.60 0.70

05 6 - 002 - -~ 020 - 004003011 - - - 009006 - - 013004 - ~ -~ 015015
4 - 031 - - 031 - 004009015 - - - 041018 - - 022010 - -~ - 033030
19 004040002003040 - 011014025 - 008 - 050100011 - 03208 - - -~ 050040
A4 - 045 - - 045 - 007014020 - 010 - 043075010 - 025045 - -~ -~ 049037
i0 6 - - - - 015- - 013025 - - - 08B - - - 012012 - -~ -~ 003004
4 - - - -02 - - 030588 - - 005008302 - - 029014 - =~ -~ 010006
19 012 - 004 - 034 - -~ 040070 - 006015015150018 - 045035010 - - 021015
4 0@ - - - 028 - - 03068 - 004002012130014 - 041110003 -~ -~ 020009

YMeans of four trials and each trial were examined in duplicate.
2_ : not detected

4) HA 54
29 oz g 2T uAC2F 0FF FIFE 3FE 1% 2A7(0.05% Cysteine,
0.05% MRS broth ¥f)olAH 37C 24A17F w938 AM pH, TA, Wit 2F7F, F713H(2ds f
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B9 wgE winstd o 53] Bifidobacterium longum A-2°] WisjXe @43180] §55 %
%%& PYF brotho] €318 7%(Glucose, Fructooligosaccharide, Maltose, Melibiose, Mannitol,
Sorbitol, a-Methyl-D-glucose)& 2zt HF wiAle] 1% A HA7F8ka MRS brothel A 37C 12,
A WIYE #5714 248 HPLC(Waters, U.S.AVE 43t

24713t vkt A3 Table 49} o] 67 F(A-1, A-2, A-3, A-4, A-6, A-23) pH 45 )3},
TA 090 o4, ZAFE 1x10° CFU/m ol 422 Uelston] o] $x& 244zt a3 guta gl
HiEG7 €5 A€ pH B TACJZR o] FFe WiE EA44 A4dF o87147t e 252
igi2pi= A
a3 Table 58 o] @3 4H0.03 Molo)d/g)oll g x4be] HA-E 713 HA Al 753
= A-23 ololen 71 ol A7l FFE A-58 Jelwth B38| Bifidobacterium longum A-29)
SFAE(TE) o1 8A4E UG Eud dlamg FI} Table 63 o] Mannitol<Sorbitol<a-’
Methyl-D-glucose<Glucose<Melibiose<Maltose<Fructooligosaccharide 0.2 ZX}o) 8 241
< %ol 44AIHY. & Fructooligo- saccharide®The Mannitolo] &4HE A AAAIATE o
Adtel A 2437 e HARS AFd) HsMe @3EF A Mannitol g AHEdE Ao
FEY Aoz wadUh

Table 4. Fermentation properties(pH, TA, CFU/m)"®? of the strains
of bifidobacteria grown on skim milk medium

Bifidobacteria pH TA \;‘é‘gﬁ /23‘;“
A-1 442° 09743 3.55% 109
A-2 441° 0.9140° 475 10%
A-3 446" 0.9245° 4.08x 10%
A-4 439° 0.9835" 2.98 x 105
A-5 4.77%* 0.6058" 2.98x 1054
A-6 4.37° 0.98° 2.47%x10%¢
A-7 5.33> 0.3861" 4.26% 10%
A-8 441° 0.8315>* 3.84x 107
A-9 623" 0.1780 1.10x 10%
A-10 4428 0.8253>% 2.26%10*4
A-11 441° 0.7133%" 2.75% 107
A-12 456 0.7383°*f 3.08x 105
A-13 447" 0.885™ 5.08 x 10
A-14 544° 0.3787 564 % 10¥
A-15 446" 0.8413> 6.53 % 10%®
A-16 474 0.6812°% 3.49% 10%
A-17 5.38™ 0.39' 5.76 X 10%
A-18 -9 - -

A-19 439° 0.87™ 2.19x 10%4
A-20 4.84%* 0.5837%" 2.83% 1054
A-21 487 0.5737%" 4,06 % 10%<
A-22 515° 0.5038" 1.77%x10%
A-23 378" 1.3363° 9.86% 10%

UoH, ?TA and PViable cells are data of fermented milk after fermentation(24hrs).
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abedelghil Means in row without a common superscript are significantly different(P<0.05).

:;2)'3) Means of four trials and each trial were examined in duplicate.
- not tested

Table 5. Fermentation properties(Orgainc acids) of the strains of
bifidobacteria grown on skim milk medium

Organic acid®(MoV/g)
Lactic Acetic Ratic

Strains

A-1 004435 005688 1:1282
A-2 004760 006845 1:1438
A-3 004958 006785 1:1.368
A-4  0047%5 006026 1: 1257
A-5 003073 004809 1:1565
A-6 004999 006768 1: 113
A-7 001791 002138 1: 1194
A-8 005161 007409 1:143%
A-9 000515 000671 1:1303
A-10 003021 002550 1:0844
A-11 -3 - -

A-12 004607 006030 1: 1309
A-13 004812 006314 1:1312
A-14 001007 001350 1:1341
A-15 004676 006193 1:13%4
A-16 003467 004184 1 : 1207
A-17 000363 000075 1:0206
A-18 - - -

A-19 004589 006118 1:1333

A-20 002022 0026683 1:1317
A-21 001252 001733 1:138%
A-22 - - -

A-23 013646 004841 1:0355

" Bifidobacteria were incubated for 18hrs and 24hrs at 37T on 119 Skim milk
? Organic acid means concentration and ratio of lactic acid and acetic acid
in the milk fermented for 24hrs at 37C on 11% Skim milk
2 Means of four trials and each trial were examined in duplicate.
9 - & not tested

Table 6. Production of Organic acids by Bifidobacterium longum
A-2 on various carbohydrate sources
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Organic acids"

Carbohydrate ' “Acelic acid Lactic_aci
y (e AGGPIT ERE AL raic®
ol 12 26.8 16.4 1.63
ucose 24 39.1 25.3 1.54
) . 12 186 72 258
Fructoligosaccharide 2% 293 8.1 3.62
12 6.07 299 203
Maltose 24 38.14 1538 241
— 12 265 100 265
Melibiose 24 453 224 2.02
] 12 222 216 1.03
Mannitol 24 278 37.3 0.75
, 12 10.1 87 116
Sorbitol 2 136 12.6 1.08
12 2.23 225 0.99
a-Methyl-D-glucose 24 274 2.26 1.10

D Means of four trials and each trial were examined in duplicate.

2 A/L ratio = Acetic acid(mM) / Lactic acid(mM)

5) H&EA

&L AF AP viYEaF A-2¢ FUHE FEHD AE A-228) FEYE 53 v
@37] A8t 109% BAH(0.05% Cysteine, 0.05% MRS broth ¥f)olA 37C=2 wigste] TA
090914 F5¢ WAFE 4T, 20To) HE3pAA 1097 vigriade] AEFE vz
g 20 4FFAT A71FF SAARY #F52AA B¥F0~100) R A¥Y FI32PE
a3 20Ce 23¢ A AU

Bif. longum A-29t Bif. lactis A-22& 4TColA 1093 M&F A Fig. 13 2ol @49 A&
£ A9 go] AHIYAY, 20TAME ME 10UF Z2dte Aol AN Bif. longum A-2
7} Bif. lactis A-28.the ©t& 4R H o o] dAie wAK] FAWUSE 4T, 10T, 16~27
T, 35T AFEAA 35U FHF A AZLE=rt 244E AATF7L FHA FLAN
te 2% axsg.

23

9.2

91

9

8¢9

Viable count({Log CFU/MI)
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& 8.
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8.7 e ~g

8.6 T v T T T T
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Fig. 1. Comparison of the viability of Bif. longum A-2

and Bif lactis A-22 during storage
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6) FH2HE ¥4

vlHeAd 237FE MRS broth(Polyoxyethanylcholesteryl sebacate 0.045%, Cysteine 0.05%
el 244 iR |AEEEY AFA-E 05me A3 orle) 50% KOH 2mesd 95%
Ethanol 3m¢& 713l WgAlAH YA UF 5m¢e) Hexaned} 3mto] SH48 A3ttt 25mt
9 33E& ¥4 FVAUE 4ne9] o -phthalaldehyde reagent® H713tn wgA17) ©}8 2mee)
A% o1& st AR 550 nmoAA FFEE S Yy 2HE AL
A&

Cholesterol reduction(%) =

Cholesterol added-Cholesterol left
Cholesterol added

Fig. 29} o] Ayl A& 2377 ZoM 20737t 10% o4 SHAHSL AsARon
I FAHAE 3ZF(A-10, A-11, A-200E€ 35% ol3o2 FY2HE5L AL TBA AP
Bol H43std ¥F 2y 2HEo] F/ AT FY2HES A2AFE de 38T} I
£ 47 238 F3Y o 2Y2EE AMe FFE LES AEd o)%Y A AL
Aoz geHA

ra
t-3

E=)

S

Chotesterol fleduction (%)
~Nau

=3

o

nln's
444

& (~4
UH

~~~~~~~~~~~~~~~~~~~~~~~

o

=3

strain

Fig. 2. Cholesterol assimilation of the strains of bifidobacteria

7) YrjYE 4

109% | A(05% yeast extract i)l vlFEo 27 37C 4823 WAL pH 2JH 24
$9 pH ZA(ION NaOH) F¢] LEFE A4 T ¥ 459E& A82 120 ¢t FY3AT
Escherichia coli 6-9E-4(78d}), Staphylococcus aureus T473(73%W), Pseudomonas flores
ATCC 215418 843 AA AF2-3t4th Plate count agardl E. coliE, Nutrient agardle Sta
aureus, Pseudo. flores® 22} 1% #7}3led petri dishel 2% ¥ WX o] Paper disc(Advantec,
Thick 8 ms, Toyo Roshi Kaisha, Japan)& 23 A1713 pH 23 A -39 45 ANEE FYF 48
AIZF viokste] claa Fde] @9 U2 YA EFR-S BAHAY

Table 73 Zo] vlHAFL Pseudo. flores$t E. coliith HHO 2 Sta aqureus?] A{L
JAA AL vt aF 207F FolA vligu2d A-1, A-27} Sta aureusd] W Jo|PE #
A7 2ot 28y pHE 2A$ A 8B¥ Pseudo. flores, E. coli, Sta. aureus®] A-5& A4
A RSP, viHgAF A-208 pHE Z2A39 % Sta qureuse] th3le drjAE BA A7)
A Jebgth 288 A3y ALl AFHALY ole fAtdel ALY ] AE =
e fagel A g7 EFd g@sieln] vurxgFe] pH 23 A - o HARKE E coli,
Sta. aureus & o WE Fu|YEALo] UL Bn0% Aol AlsA B AYPAME A-20
g AP RE FFE pH 2AA NEANTY, A-203F = pH 23A - F9] NgdA Yol E
A#7E Jeigtch ol dlyoade] AT MR Ee vlyu2ge] A4 FTED 7]
dd Aeg FRFHAL
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Table 7. Antimicrobial effect” of the strains of bifidobacteria

Strain 7 E, coIzB - Ag)m. a:xrelgm [I:.zs)eudo. ﬂo}raems
A-1 + + ++++ - + -
A-2 ++ + ++4++ - + -
A-3 +4 + +++ - + -
A-4 + + +++ - + -
A-5 + - +++ - + —
A-6 + —_ +++ — + —
A-17 + - +4++ - + —
A-8 + - +++ — + -
A-9 + — +++ — + -
A-10 ++ + +++ - + -
A-11 ++ + +++ — + -
A-12 ++ - +4++ —_ + —
A-13 + — +4++ —_ + -
A-14 + - +++ - + -
A-15 + - +4+ - ++ -
A-16 + - ++ — + -
A-17 + — ++ — + —
A-18 + - ++ — + -
A-19 + + ++ - + -
A-20 + - ++ ++ + -
A-21 + - ++ — + -
A-22 ++ - +4+ - + -

Y Estimation by the agar diffusion method, Steril zone in mm
Y Means of four trials and each trial were examined in duplicate.
2A: pH 3.35~3.97, pH of supematants was not adjusted
¥B: pH 540~552, pH of supernatants was adjusted to 5.4%0.1
- : negative (Steril zone, $ mm around the DISC)
+ ! 9~14 mm(Steril zone, ¢ mm around the DISC)
++ ! 15~25 mm(Steril zone, ¥ mm around the DISC)
+++ 1 26~35 mm(Steril zone, § mm around the DISC)

++++ 1 36~45 mm(Steril zone, $ mm around the DISC)

8) el ¥4

Direct mutagen$! NQO(4-Nitroquinoline-1-Oxide)$} Indirect mutagen$! IQ(2-Amino-3~
methylimidazoquinoline)& A}4-31%9l3 Maron®} Ames9) ¥ ule} Aol AP}
%Atk & 0.2 M phosphate buffer(pH 4.0) 0.3m¢s] EdWol€d NQO, IQF 44 E3§sle 37T,
3N uidRE A59E Hed). 45C Top agsr(0.5 mM His/Biotin) 2.3 mlo] Salmonella TA
98 Wi 100, SO Mix 500u8 ¥ 47] 459E 47 10ut EFF 37T, 48X w3l E
colony &8 Al&3ct 4ol JA A} (antimutagenicity : %)E Th23} o] A ALalt)

A-B
A-C

Antimutagenicity (inhibition, %) = X 100

A Eduiolgvt &9 EHA colonys
B: Ags deldd FA J718ldS 4 B9 colonys
C: NEs g9ield 25 glE 399 29 colonys

Fig 35} o] viggad BFF FoA 37F(A-2, A-12, A-23)e EA¥YU NQO9t IQ
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of tidte] BF 70% o439 & ¥EAMl} e RoZ el

WEf7} direct mutagendd NQOSH 2-nitrofluorenes] o3t 914 A YEdYe] B4 8§ B
2P0 gn £ GARFE acetone2 T FEF FEYo] NQOA WA #el4 UA gEdo]
Aol veigtttn Ra' Aol Fo] ¥ AYAMNE SEHlUY NQO widte] FE Aol
7b fAH EAEAY. gt 33U ff vidoAFRA-2, A-12) R AYEFT A-23L E
dulol¥el NQOS IQdp widte] #&AWel E4A7} vl 9 A Yehd AL wl¢ goie &
A E4EA old Ayt Y JA8AAM Aoz 4FHE 4+ de 4F 94
ol ddo FUe] fAde] 4% FEAE] AV A& F ' FHHY AT kAR

AHE 4 99 ZHAvt Qg4 ld: ddEid.

9) M Xk

90

80 ¢

Antimutagenicity (%)

Fig. 3.

70 F

60

50

40 F

30 F

0 F

- M W e~ @ S = WG oS o= e,

Efffects of the strains of bifidobacteria on the
antimutagenicity against NQO" and 1Q? in
Salmonella typhimurium

NQOY; 4-Nitroquinoline-1-Oxide, [J NQO

1Q?; 2-Amino-3-methylimidazo quinoline, ll 1Q
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Mouse macrophage cell line raw 264.7¢ DMEM(Dulbecco’s Modified Eagle Medium)slA A
ZANHL BE WYL 37C, 5 % CO; =AM wlFANAHE MESE hemacytometerE trypan
blue dye exclusion& o] &8t &AL MEE wellllA 5X10° cell/ml =2 vjF3gch.

10) Phagocytosis, TNF-a % IL-6%4

Phagocytosis24& Wan $%9 while) ma} AAle¢lth. Bifidobacteria®t macrophage
cell(raw 2647V welldlAd ¥%E A54e AAFHG H-eor HBSS(Hanks balanced salt
solution)® 7} A1) fluorescein-conjugated E. colig sonicationA]Z}F 2z} wellel 10008 H7}
ek, 2 F 37CoA uigFE plate?] bufferss A A3 extracellular fluorescence® trypan
blue(250pg/nl, pH 4.4) 10045 713t &332 A ANt vlmFo 2 e fluorescene particle?t
& BH3e well AL 123 G442 AASD 480nm excitation ¥ 530nm emission
wavelengtholl 4} 233l phagocytosisE 43t

TNF-a$} IL-6 #4 44< Dong §'%9] W& /M2 WY2o2 ElisaZ FF}Ach
Well& 0.1 M sodium bicarbonate buffer(pH 82)) TNF-a %=+ IL-6 antibody (rat-
anti-mouse)d] 4§ B AE antibody(lmg/In)E S0m¢ I7}gH F 4TA 19 SA T} welle
BSA(Bovine serum albumin) 3% £9 300m¢ollA @A AL WA} H3ko 37CAM 308
Z+ viokslgic}, Standard recombinant murine TNF-a$} IL-65 34 A1# 50m¢ aliquots] H7}g
Z 37CAA 1AL viget gt PBST(0.01M PBS containing 0.2% Tween 2002 43] M3 ¥
biotinylated rat anti-mouse TNF-a$} IL-68 Z4Z lmg/ml, lmg/m¢ HA 3HAAH s0mtE H71st
o Agdix 1AZF wiYsigrh Platee 63 M3 streptavidin-horseradish peroxide
conjugate(1.5mg/m¢ in BSA-PBST) 50mE ALoA A2 wiFatdct. 2% 83 4% well%
718 898 100m¢ A7}l bound peroxidase conjugated HEIHAIL 6N HSOEF Y I
gt} 4E-2 AAAA 450nmel A FATLEAM AAFS E4sU

o AFFoA  4TF(A-], A-5, A-9, A-20)7} Phagocytosis(Table 8) @ TNF-a(Table 9,
IL-6(Table 10)8] ¥4x17} £to8 1 FAME A-5aFE £4A7 714 #74 ey
AUAFFAN Bo] A3Y de F4o] gl o4 £AEE veh A GAT Feoly
Bo] Hopsia Wl 2F2HUL AF HIE 540 4 FuA YA AYE
doitte Bun®yge Fnz gu AL 7ML £ UE 9A FAFE MEEe R
o9t aga & + ok

Table 8. Effect of the strains of bifidobacteria
on phagocytosis"'z)'a) by Raw 264.7 cells
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Bifidobacteria concentration(zg/ml)

Bifidobacteria 10 50 250
Fluorescence Unit(ng/ml)

A-1 1526 2205 231
A-2 434 1149 288.4
A-3 -4 - -
A-4 1274 205.8 261.8
A-5 152.6 306.6 3115
A- 6 54.6 1155 305.2
A-7 469 193.2 359.8
A- 8 - - -
A-9 72.1 2548 389.2
A-10 90.3 275.1 317.1
A-11 121.1 2149 2205
A-12 35.7 2338 322.7
A-13 1239 275.1 375.9
A-14 - - -
A-15 - - -
A-16 1274 2254 291.9
A-17 94,5 245 3829
A-18 - - -
A-19 163.1 3143 336
A-20 142.8 352.1 4375
A-21 65.1 2429 3129
A-22 79.1 175.0 208.6
A-23 194.6 270.2 307.3

Y Data are means of triplicate cultures.

? Data of 18 strains bifidobacteria incubated with raw 264.7 cells
for 24hrs are presented here.

» In all experiments, 1x10° raw 264.7 cells/well were plated.

h_. not tested

Table 9. Effect of the strains of bifidobacteria on
TNF-2? production””'” by Raw 264.7 cells
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Bifidobacteria concentration{tg/ml)

Bifidobacteria

10 50 250
TNF-a concentration(ng/ml)

A- 1 32.00 49.82 1098
A-2 612 2939 7484
A-3 S - -
A-4 2111 2957 4262
A-5 1233 4703 8267
A-6 1.7 21.33 49.77
A- T ND? 1526 51.80
A-8 - - -
A-9 2.07 1427 4532
A-10 34 26.46 4469
A-11 15.80 27.41 7497
A-12 2.5 21.38 6566
A-13 423 2025 5157
A-14 - - -
A-15 - - -
A-16 833 25.29 67.77
A-17 6.08 2502 64.13
A-18 - - -
A-19 8.10 26.10 6165
A-20 1508 30330 6138
A-21 2.48 2597 7925
A-22 8.15 2318 7821
A-23 6.17 1251 32.04

Y Data are means of triplicate cultures.

? Data of 18 strains bifidobacteria incubated with raw 264.7 cells
for 24hrs are presented here.

3 Cells were cultured for 24 hrs in the presence of heat-Kkilled
bifidobacteria and supernatants anlyzed for cytokines by ELISA

9 "I'NF; Tummor Necrosis Factor
% - i not tested

Table 10. Effect of the strains of bifidobacteria on
IL-6" productiona)'4)'5) by Raw 264.7 cells

-095-



Bifidobacteria concentration(ug/mf}

Bifidobacteria o . " 50
IL-6 concentration{ng/mi}

A-1 107 6.15 2115
A-2 ND? 0.15 8.60
A- 3 _6 - -
A-4 0.72 2.40 1385
A-5 ND L7 27.60
A-6 ND 011 3.86
A-7 ND 003 2.79
A-8 - - -
A-9 ND 0.14 308
A-10 ND 047 657
A-11 062 066 404
A-12 ND 0.8 455
A-13 ND 059 7.16
A-14 - - -
A-15 - - -
A-16 023 288 1101
A-17 069 251 1164
A-18 - ~ -
A-19 0.29 0.18 413
A-20 0.32 276 9.95
A-21 ND 0.38 9.12
A-22 ND 056 1229
A-23 017 039 254

Y [L-6; Interleukin-6

? ND = Not Detected

® Number in parenthesis represents IL-6 concentration.

9 Data are means of triplicate cultures.

9 Cells were cultured for 24 hrs in the presence of heat-killed.
bifidobacteria and supernatants anlyzed for cytokines by ELISA.

&~ : not tested

2. Bifidobacterium longum A-29] 9444
1 ZA B9y

A7 F3U AY 749024, HTAH 364 B B longun A-2& ¥5 AZT £
(50X 10°CFU/g/3N 2 vl AF 23] 743 43NN F 2EE A 22a HgadAe
A 7948 A4 49F 7R 4FFS FUEF) 9%E €4 de +F, FEHF € /4
T FHAZEL 94 288 FAANAL £8P See F 432 viyoaF 4H 794 - 1Y
A, A3 79F, A4 1493 AU =Y Bdxee 308Ul Aedte] R ajld 9
& @F a3} 7heAdE viAAFH

2) bifidobacteria HAF

iy a2z AguiA?Pd BS mediumolA 37T 2~397 WAMGHFE wiAYge] AHAF
colonyt @vl7 H7& E3l9 bifidobacteria colonytg& A&t

Table 113} 2] Bif longum A-2¢) A3 743 1.0x10° 43 193 11x10° 43 79% 25
x10°, A4 2534% 18x10°22 A&HRoy vHydag HFA0 vistd HAF, FAE v
HuaF$e 77 $94(P<0.05)°0) AU = HYAE vAHAFTFE Table 129 Zo)
ZEZ FA4P<0.01)°) AN o Hie vy 2TE AFHY gt EAFAA vy
o] Fy gthe naTBUBge gxsiych & vHAFE AANY AU dyoaFe $8
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Table 11. Effects of oral administration of Bifidobacterium longum A-2 on the level
of Bifidobacteria, Lactobacilli, Enterobacteriaceae, C. perfringens in faeces

The level of*

Periods Bifidobacteria Lactobacilli Enterobacteraceae C. perfringens
(CFU/mt) (CFU/mt) (CFU/mt) (CFU/nt)
Before administration
D-7(7th Day) " 10x10° * 12x10° = 30x10 * 11x10°
D-1(Ist Day)  ®11x10®  * 20x10° 2 26x107 * 13x10°
During administration
D+7(7th Day)  ®25x10® * 12x10° 2 11x10 2 75x10°
After administration .
D+14(14thDay)  ®1.8x10®  *® 50x10 2 16x10° ® 23%10°

! Data expressed mean of values detrmined by Duncan’s Multifle Range Test.
Y Means of three trials and each trial were examined in duplicate.
b2 Means with the same letter are not significantly different at each column.

Table 12. Effect of oral administration of Bif longum A-2 on fecal bifidobacteria
in seven healthy subjects

Before administration During administration After administration

Subjects

D-7 D-1 D+7 D+14
A 25%10°  25%10° 83x10° 32x10°
B 58x10® 35x10® 83x10° 6.9 10°
c 31x10"  48%x10° 9.7x 10 29x%10
D 46x10° 1.8x10° 27x10° 56% 10
E 22x10°  1.3x107 25% 10° 24%10°
F 85x10°  41x10° 47% 10 1.4x10°
G 36x10"  17x10° 2.7%10° 24x 10

1. Data expressed CFU of bifidobacteria in faeces(lg).
2. Means of three trials and each trial were examined in duplicate.
3. Statistically significant at the P<0.01 level when compared
with the numbers obtained among the subjects
4, Statistically significant at the P<0.05 level when compared
with the numbers obtained before of the administration.

3) lactobacilli AAF

lactobacilli /}jaiuﬂz}“’ﬂ LBS mediumdlA 37C 2~3Y43 &7]ujFdE uix|fjo] AAE
colonyE A28y ¥vla AAL F3td Streptococcus7t oV Lactobacillus colonytg A&

stgict,

Table 113+ o] Bif longun A-29 A3 79d6lE 1.2x10° 43 19dde 20x10°, A3 7
AFE 12x10° A4 14dFdE 50x10°2 A2 FHo) HFA visie HEH FYF=
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frolAdol gl v Pxte] weEtME Table 133 o] #-ojAo] it ol9t #e Axe vlyy
25 H3 o wel A Lactobacilluse E7181A 8¢ 433 ez o= Y.

Table 13. Effect of oral administration of Bif longum A-2 on fecal Lactobacilli
in seven healthy subjects

Before administration During administration After administration

Subjects

D-7 D-1 D+7 D+14
A 19x10°  1.6x10° 4.7%10" 6.2%10°
B 20x10°  6.4x10 1L1x10° 2.2%10°
C 18%x10°  66%10° 1.7x10° 89x10°
D 13x10°  1.1x10° 6.5x10° 5.3% 10"
E 19x10°  23x10* 51%10* 24%10°
F  36x10° 60x10° 1.0x10" 27x10°
G 1.6x10" 22x10! 1.0x10° 55%10*

1. Data expressed CFU of Lactobacillii in faeces(1g)

2. Means of three trials and each trial were examined in duplicate.

3. Data is not differnt Statistically when compared with the numbers
obtained among the subjects & before of the administration.

4) Enterobacteriaceae 3 }

Enterobacteriaceae &) ¥ AV DHL mediumold 2~393 E71uF8F wjz9o] 438
colony& Al&3tch

Table 113+ 7ol B. longum A-2¢91 A3 793¢l 30%10°, 44 19-ele 26x107, 43 7
Az 11X10, A 149F e 1.6X10°2 AZ o HHA visty 4AFH FYF &
ol A FAaEA gstcr. MYPAe] wElME Table 149} 2ol {44 UA FadA= Ftch
g 2 dPdAe vlouage] YA E Enterobacteriaceae’t A Aw %dtt o] AdE
Y g AFS AT vYuaAFe 354F0] 10° o} Lul Enterobacteriaceae’t LEE §9)
A(P<001) VA BaHUcke BaPs) A4 235E A A vish FA4 AA FHEAT F
A 272%E AR 253 Hs 122 494 YA Frtsgvte 2aPge FolstA E4HA

o

Table 14. Effect of oral administration of Bif. longum A-2 on fecal Enterobacteraceae
in seven healthy subjects
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Before administration During administration After administration

Subjects
D-7 D-1 D+7 D+14
A 13x10°  12x10° 13x10° 29x10°
B 59%x10°  6.8x10° 59x%10° 46%10°
C 88x10°  1.4x10 7.1%10° 25%10°
D 76x100  84x10 3.4x107 4.1x10°
E 38x10"  24x10 20x 10 43%10°
F 81x10°  53x10’ 1.1x10° 2.3%10°
G 31x10°  37x10° 4.1x10° 1.0x10°

1. Data expressed CFU of Enterobacteraceae in faeces(lg)

2. Means of three trials and each trial were examined in duplicate.

3. Data is not differnt Statistically when compared with the numbers
obtained among the subjects & before of the administration.

5) Clostridium perfringens AL

C perfringens A4 AP NN mediumo] A 2~3U3F 71 FEF wjA9le) A4 colony
% colony F$ol #o] A4 E colonyHS A&slsic

Table 113} o] C perfringense A3 793¢e 11x10°, 43 198de 1.3x10°, 43 7
Aol 75%X10°, B4 14LF o) 23x10°2 A2Ho] HHA viste] YAZx AAfo] &
a4 A HastAe @stch =8 WY welME Table 159 o] SoAUA FaeA @
stekh o] Axe HydaFE 4AF foldt 4 BF AR vdtd HHAF =8¢ HAR
of Hldle] BHF] BE TEZ FAAHP0D) A Z2g BaPoe ol 245Ut
C. perfringens T AR FL2A SUEAE FANNE FAF2EA Bif longun 33 )
S8 F28 4 dvke 1n@g go] ulnyaF 43 WE C perringens T F44 UA
#HiE £ e 7 4ge] WAy ez FAHHAUY

Table 15. Effect of oral administration of Bif. longum A-2 on fecal C perfringens
in seven healthy subjects

Before administration During administration After administration

Subjects =177 D-1 D+7 D+14
A nd nd nd nd
B nd nd nd n.d
o nd 1.0x10? 12x10° nd
D 27x10°  16x10° 76X 10° 1.7x10°
E 28x10°  36x10° 1.3x10° 2.4%10
F nd nd nd nd
G 12x10°  1.6x10 15%10° 52X 10°

1. Data expressed CFU of Cl. perfringens in faeces(lg)

2. Means of three trials and each trial were examined in duplicate.

3. Data is not differnt Statistically when compared with the numbers
obtained among the subjects & before of the administration.
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4. n.d means not detected

6) pH 3 X olziA}

g2 o} HA}l Kit(Wako Ammonia, Wako Pure Chemical Industries Ltd,, Japan)& A}-23te]
dxvel g§3Fg EMINh F HAAE JMFE Wako A AMESI WA T 38ColA 20
¥ 71 2 YA 44EEQ500 rpm, 108)82 45YE 630 nmAN FIFEE 24351y
Aol §FE &8k AANE HH Test Paper(pH 54~7.0)] £33 wslg 448 7124
Ax vlwste] pHE 238

Table 163 #°] By longum A-29] 4HAF ¥ pHe 43 79dd0e 622, A3 1949
£ 631, A3 749F0e 597, A4 1443 -oje 6428 AHA st M3 FAE 2% pH
7} Ahde el Aoy f94 AA FLdA e gk B HYAd e E Table 17
3 o] A UA ZHAskA ekt
dRUolx Table 165} o] Al Ao ws) T AAE 25 94 A Fa=A @&
St A Yzte] wetME Table 183 2ol fejAel AAEA gty

AAeqA viAg27e HFANN A HH 794 pH 6.1, 43 55F pH 56, 4] 149%F pH
6124 QA w3ty Al EF T Hsld HHFd BF F2AH(P<0.05) A 2
23932 dEYoley B2 HAFY dRYcle AHAA ¢ AAE vis) FJA4 UA PAs)
¢}, Enterobacteria, bacteroides % clostridia® T3l A vrelalolrl guvyols AMA A 7|
ed dolz A% viyoiaRol bacteroides L clostridia® ZAAZGoz HAFe) grrole
AAe) vs FoA UA ZaEAde BuP 2 2y Fgs FolstA £A=U

Table 16. Effects of oral administration of Bif. longum A-2 on the level
of pH, Ammonia, and 8-Glucuronidase activity in faeces

The level of
Periods H Ammonia B~Glucuronidase
P (pe/g) (ug/nr/g)

Before administration

D-7(7th Day) *6.22 * 684.3 *14.148

D-1{1st Day) ' 6.31 " 8209 *13.447
During administration

D+7(7th Day) * 597 * 7210 b 8123
After administration

D+14(14th Day) ® 6.42 ® 532.6 10612

Data expressed mean of values detrmined by Duncan’s Multifle Range Test.
UMeans of three trials and each trial were examined in duplicate.
ababpfeans with the same letter are not significantly different at each column

Table 17. Effect of oral administration of Bif longum A-2 on fecal pH
in seven healthy subjects
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Before administration During administration After administration

Subjects
D-7 D-1 D+7 D+14
A 66 6.2 6.8 7.0
B 7.0 6.8 5.6 65
C 5.6 5.6 5.6 65
D 6.2 65 56 6.8
E 7.0 70 6.2 6.4
F 5.6 6.5 56 6.2
G 5.6 56 6.4 56

1. Data expressed pH in faeces

2. Means of three trials and each trial were examined in duplicate.

3. Data is not differnt Statistically when compared with the numbers
obtained among the subjects & before of the administration

Table 18. Effect of oral administration of Bif longum A-2 on fecal ammonia concentration
in seven healthy subjects

Before administration During administration After administration

Subjects

D-7 D-1 D+7 D+14
A 1442.2 1365.7 1248.1 829.1
B 716.7 7405 356.6 547.2
C 4194 658.8 3480 1978
D 3208 352.3 946.6 266.4
E 1108.6 1508.2 814.0 163.1
F 355.2 541.0 2005 302.7
G 427.1 5799 11754 1358.9

1. Data expressed Ammonia concentration{tg/g) in faeces

2. Means of three trials and each trial were examined in duplicate.

3. Data is not differnt Statistically when compared with the numbers
obtained among the subjects & before of the administration.

8) B-glucuronidase activity A}

Goldin $%¢] 8-glucuronidase assay W ol Z3ted A A3t

Tablbe 168 2] B. longum A-29] A#AF AUz g3 HA4se dAY +E48 A4
8- glucuronidases A3 794 14.148 pg/hr/g, AH 1934 13447 pe/hr/g, A3 79%F 8123 ug
/hr/g, B4 1493 10612 pe/hr/g 22 AE o], AA vlgt] AAS ¥ Fo4 A
A Zastch £ WAt welME  Table 199 2ol 94 UA #asdct o] Fate v
He27E A#HA F B-glucuronidase?t A3 79l 16 pmol/hr/g ol AH 555
£ 61umol/hr/g A AF e vis] AT, ATl visf AHFTA FAG9JA #L3 A
olA & AR o] B-glucuronidased A3 enterobacteria, clostridia, bacteroides® 7t Al
7! At wa®s 989k 2 B-glucuronidased AAdHe AH ST 9T 25
Re F4EL A3ste s A7 A & e FEYE dFshe AMdolgta Bddt
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Table 19. Effect of oral administration of Bif longum A-2 on fecal 8-glucuronidase
activity in seven healthy subjects

Before administration During administration After administration

Subjects == D-1 D+7 D+14
A 10833 13.0518 7218 10.096
B 12988 11386 46081 10.247
C 2579 15067 6.9795 11797
D 10018 15062 5.4974 17.355
E 18763 17613 15.280 12,093
F 12003 12241 9.8697 8.9804
G 12.760 9.7215 73501 37188

1. Data expressed B-glucuronidase activity(ug/hr/g)
2. Means of three trials and each trial were examined in duplicate.
3. Statistically significant at the P<0.05 level when compared
with the numbers obtained among the subjects
4, Statistically significant at the P<0.01 level when compared
with the numbers obtained before of the administration.

9) colony A4

Adu) Aol A AFE colonyE MRS agardlX &4 Aulge 3~43 AAEF Aol 37
g S EA(API 50 CHL)E F3lo wingjad A-2 E lactobacillid-S &dsisich

BS agarelX A#% colony$t LBS agarold A& colonyE #ste] AMTF o AolE
#ujAog A7AYo.2A bifidobacteriast lactobacilliz 18kt Eg API 50 CHL KitE A}
23l Fage AMF A3} Table 203} 2] BS agard colonye Bif longun A-2, LBS
agar 9] colony &2} L. acidophilus, L. casei EAR5A9).

Table 20. Carbohydrate utilization of colonies on BS medium and
LBS medium
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colony on BS & LBS

Carbohydrate Colony 1 Colony 1 Colony 2
on BS medium on LBS medium on LBS medium

Control

Glycerol
Erythritol
D~Arabinose
L~Arablnose
Ribose

D-Xylose
L-Xylose

Adonl tol

B -Methyl-xyloside
Galactose
D-Glucose 11
D-Fructose 12
D-Mannose 13
L-Sorbose 14
Rhamnose 15
Dulcitol 16
Inositol 17
Mannitol 18
Sorbitol 19

a -Methyl-D-pannoside 20
a -Methyl-D-glucoside 21
N- Acety! glucosamine 22
Amygdaline 23
Arbutine 24
Esculine 25
Salicine 26
Celiobiose 27
Maltose 28
Lactose 29
Meliblose 30
Saccharose 31
Trehalose 32
fnuline 33
Melezitose 34
D-Raffinose 35
Amldon 36
Glycogene 37
Xylitol 38
A-Gentioblose 39
D-Turanose 40
D-Lyxose 41
D-Tagatose 42
D-Fucose 43
L-Fucose 44
D-Arabitot 45
L-Arabitol 46
Gluconate 47
2-ceto-gluconate 48
5-ceto-gluconate 49 {+)
Identification Bif. longum L. acldophilus L. casei

—
ST W=D

lllIlIllﬁ‘-b!tlth!i-‘#(-lIQICI*IOOIIII##*Ollt‘**lll

l.lll‘lICllG!li!ll#lf*‘*#‘tl-ﬁ'lll‘lllI'ﬁ-‘»‘*l(l!!l!ll
IllIIlI6‘|I!lll§l¢|’ll¢$0l#lIIIQ-IIIl##**‘l!llllll

o. 8 ¢

E AYe 43¢ &9 Eyezye E2A% 2059 ¥YUFT 3L URTFLE 39 vy
279 BEAL WA, WREAY, HASAY, 4E4, 2d208 B4, $uYE 24, s
¥4, Phagocytosis #4, TNF-a @ IL-6 242 & T3¢ vl E48gct

T vivgagy FFL vln ¥4 A HAF A Bifidobacterium longum A-29] gAY
o og A e EYIax AT A Y 18, Y7 4P 6A)E LR B
longum A-28 YEAZE BLGEOx10%g/3)E wid 43 23] 79 4AF 2¥ e sy
o FHAA S F 4302 vugad A3 79, 194, A3 79%, A 14dFd A
Aotk widels F53 54 v A3s} By longum A-2¢] 9348 Ade 95F 2.

1 WA e 28F(A-2, A-97h WFFA9A 6TF(A-2, A-5, A-13, A-14, A-18, A-22) &
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F7F =4 JER,

2. pH, TA, WHU2F4E val SASAdME 68F7} pH 450181, TA 0900322 e
weon , A-23 FFe e diFg 24re] Aol AR @ttt B3 A-29] @458 ol4A
AA o] gt 2] vlgo] /1 Be& AL Mannitol2 453tk

3. BEAGNME A-27F AYUFT A-220) vl3te] 47T, 20T BHuFAME ZHd o] o] oA
Aol sle RHeog vy,

4, Eol2HE EHAE 53F(A-8, A-10, A-11, A-12, A-20)7} 30% ol4 ZBAAA B2y

& A3t A7t o9 w4 Jebg
5. E. coli, Sta. aureus, Pseudo. flores®l ti@d ¥v|WE EHolXN Sta aureuso] wWhale] A-],
A-27} #A JEeldt). &3] pHE ZA%A X Sta aureusd] st} o] E 8o =
e A-208F€ F7HY9 7HAI Sl Ao deEHU

6. FEAW] BHdMe Qo] dd NQOS 1Qd 3ty 73] 70%0l4 FEdolzx &8 U
B A-2, A-12 ¥ A-23 @F7) B4 ey

7. ¥9% £4<& phagocytosis, TNF-a &4, IL-6 4ol o) FF 4F(A-1, A-5, A-9,
A-20)0l EA JvEelges aFdMe A-5FFE WS 2 £ B4

8. Bif. longum A-2 #olo] w2 A vy AFe] Wite AF 794 10x10°44 193 11
x10° 43 793 25x10°, A4 149% 18x10°0.2 P& o] YA vls) HH3n AL
o HlHciFse FAHP<005)0] UA F/8IET HAYPAe] wAME HYGAFFE 1
T2 FoAP<00De] UA ZF7Eg

9. Bif. longum A-29 A3% FRAgd o3 Y= RS 24 549 B-glucuronidase
o] Wl A 794 14148 pe/hr/g, AF 1973 1347 pe/hr/g, A3 795 8.123 we/mr/g, A
4 149% 10612 pg/hr/ge 2 A Ho A3 vig] 4N AAFE 222 Y4 (P<0.01)
AA #aHAR AP ST F24(P<0.05)°] UA B2t

10. ¥ lactobacilli, Enterobacteriaceae, Clostridium perfringens, pH, t2vole] wisle §9
ol it

11. 944904 BS wixolM 43 colonyd] FHEARE HAMT A Holz HAY Bif
longum A-2¢] BHAAI FY3A Jeld Foz dHol AT HH¥ BY longum A-2v 4

ol A7A =gsie] Ao FAY E U Aoz FAHAGD

7] Azst o] viHu2FFE SA4E v P @& SAHAN F& FH%E e Bi
longum A-2 TF& HFFHoz Austid HUR o 277 A7 FAUFEH 549 v
7t AU £ £ d3e dFAeeRy EF B longun A-291 il §XAE e
2 A AA Fug wtE AFE AA 997 AU
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