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Screening of Bifidobacterium Strains with Resistances to
Acids and Bile Salts
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Abstract Low pH and high bile salts resistant strains of Bifidobacterium were isolated from infant feces
and a pharmaceutical product. Strains were firstly pre-enriched in Raffinose Bifidobacterium RB
medium before stressed in an acid pH 3.0 and then in 1.0 g/dL bile salt for 2 hr. Two isolates
designated Bi. longum GB-03 and Bi. bifidum WN-04 showed considerably high survival rates when
incubated in 50 mmol phosphate buffer solution with pH 2.0 or 3. 0. The survival rate was also high in
the same buffer solution pH 6.8 containing oxgall of 0.25 0.5 1.0 and 2.0 g/dL. Both isolates
were not significantly different in the survial properties when tested at these different bile salts
concentrations. All strains tested had similar growth rates at pH 4.5. Bi. bifidum WN-04 showed high
culture stability lg CFU/mL >9 when grown in fresh milk at 4 °C while all others declined below 8.

Key words Bifidobacterium isolation acid and bile resistance infant feces
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34 6- 12
/ . 6-
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1
67 Tab.1 Identity characterization of the isolates and refer-
8 ence strains
Bu. Bi. Bi Bi.
bifidum  longum . v L adole-
pH WN-04  CBO3 VI o
9
o + + + +
+ + + +
+ + + +
1
1.1 B a B _
- RB ' F6PPK + + + +
. + + + +
MRS
pH
1.2 - + - +
1.2.1 Bi. infantis * * * *
- + + +
CGMCCC 1.505
Bi. adolescentis Sun " * " *
Lo + + + +
2001.09 Bi. bifidum WN-04
WN-04 44 i} ’ * ’
+ + + +
Bi. longum GB-03 GB-
03 Golden Bifid ~ ~ ~ ~
1.2.2 Bi. bifidum WN-04 9 00 . . . .
30 mL . . N .
20 min 10 _ _ _ _
h . - + - +
1.0 ¢ 10 mL. RB 14 B
12 h 1.0mLL. pH3.0 RB 9.
38.5 C 2 h. 3.
1.0 mL RB HPLC
1.0 g/dL 38.5 C 1.3 pH
3 h. 10 100 plL 10° CFU/mL
10% . 100 pL pH 6.8 5.0 4.5 4.3
RB MRS 3d pH 5.5 0.05 0.15



4 SHIGWEDHA Nditange

g/dL. 15 mL RB 38.5 C
WFJ 2000
3h Agoonm -
1.4 pH
100 pL pH 2.0
3.0 50 mmol/L 30 min
38.5 C RB
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2 pH
Tab.2 Survival rates of the isolates and reference strains at low pH and high bile salt concentrations
30 min
pH / g/dL
pH 3 pH 2 0.25 0 1.0 2.0
Bi. infantis 1.505 6.4+0.32 3.2+0.05 7.9+ 0.25 6.2+0.25 3.0+0.08 0
Bi. adolescentis Sun 2.3+0.19 1.7+0.22 7.7+0.23 4.6 +£0.09 4.6 +0.08 0
Bi. bifidum WN-04 6.6 +£0.07 3.4+0.09 8.0+0.13 6.7 +0.23 5.3+0.23 0
Bi. longum GB-03 6.5+1.21 2.0+0.22 7.6 +£0.34 5.5+0.11 5.2+0.11 0
60 min
pH / g/dL
pH 3 pH 2 0.25 0. 1.0 2.0
Bi. infantis 1.505 5.6 £0.31 2.0 £0.05 7.2+0.25 6.0+0.17 2.0x0.12 0
Bi. adolescentis Sun 0 0 5.7+0.23 4.4 +0.06 1.4 +£0.25 0
Bi. bifidum WN-04 5.9 +0.06 1.8 £0.09 7.7+0.13 6.5+0.31 3.3+0.22 0
Bi. longum GB-03 5.0+1.11 1.0+0.99 6.8 +0.31 5.3+0.19 2.2+0.22 0
90 min
pH / g/dL
pH 3 pH 2 0.25 0.5 1.0 2.0
Bi. infantis 1.505 3.2 +0.24 0.2 +0.02 6.6 +0.30 5.7+0.12 1.0+0.13 0
Bi. adolescentis Sun - - 4.3+0.11 3.6 +0.10 0 0
Bi. bifidum WN-04 4.0 £0.22 0.4 +£0.08 7.6+0.12 5.8 +0.22 2.1x0.08 0
Bi. longum GB-03 2.0+1.28 0 6.6 +0.34 4.8 +0.01 0.2 +0.21 0
120 min
pH / g/dL
pH 3 pH 2 0.25 0.5 1.0 2.0
Bi. infantis 1. 505 1.6 +0.020 0 6.1+0.05 5.1+£0.25 0 -
Bi. adolescentis Sun - - 3.5+0.23 1.8 £0.11 0 -
Bi. bifidum WN-04 1.8 £0.11 0.2 +£0.01 7.3+0.14 5.0+0.23 1.5+0.01 -
Bi. longum GB-03 0 0 6.1 +0.08 4.5 +0.11 0 -
lg CFU/mL 38.5 C 2 h 2
o pH
: . 6 O 13
8r e ——— '
g 6 [ \
< 4t - Bi.longum GB-03 pH N
— - Bi.bifidum WN-04
+ Bi.adolescentis
r ~— Bi.infantis
0 . 4 . 4 . . Ibrahim  Bezkorovainy "
0 2 4 6 8
Rt /M 3 g/L
2 4 °C 8 .
Fig.2  Stability curve of the isolates and reference Clark Martin
strains in fermented fresh milk at refrigera- 2.0 g7dl 4.0 g7dL
tion temperature 4 °C  for 8 weeks
3
2 Bi. longum GB-03
pH 3.0 Bi. bifidum WN-04 0.25 ¢g/dL
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