Isolation and Identification of Superior Bifidobacterium strains from

Korean Feces
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Abstracts

For isolating and identifying Bifidobacterium spp. originating from Korea, feces
were sampled from healthy IKorean infants nursery school and postpartum care
center. Through the use of gram staining and microscopic examination for cell
morphology, 87 bacterial strains presumed to be the Bifidobacterium strains
were isolated from 59 Koreans. To identify the Bifidobacterium strains at the
genus level, these bacteria were then analyzed using the TLC method. As a
result, 29 of the isolated strains were confirmed as members of the genus
Bifidobacterium. 29 Bifidobacterium strains were tested acid, bile salts and
oxygen tolerance and investigated antioxidative effect specially. And determined
the superiority of 5 strains out of 29 Bifidobacterium strains. Finally, the

selected bificlobacteria was identified with using designed 16S-ITS rDNA primer.

Introduction

Bifidobacteria which has beneficial physiological effects on human bodies are
affected by oxygen in processing and circulation periods of fermented milk and
probiotics. And in case of fermented milk, acidity of product is rapidly decreased
by lactose fermentation, so, survivability of strain is affected badly. Also, when
intake dairy products including bifidobacteria, bifidobacteria in products lose their
viability because of low pH(1-3) of stomach and secreted bile salts to small
intestine. Therefore, we need to screen the strains have acids, bile salts, and
oxygen tolerance. Recently, it has been interested in the correlation between
oxidation and its damage. So, we investigated the antioxidative activity of
isolated bifidobacteria.

Purpose of this works are to isolate the superior strains by test of viability in
various conditions and antioxidative effect and to identify the isolated superior

strains.
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Materials and Methods

Feces were sampled from healthy Korean infants in a nurserv school where
under two yvears of age and postpartum care center. The stool samples were
plated on a TPY agar gel and incubated in an anaerobic system for 72 h at 3
7°C. Selected colonies from every morphological type were picked from the TPY
agar plates. These colonies were then Gram-stained and examined under a
microscope for the presence of the predominant strains of Bifidobacterium. A
identification that the isolated bacterial stains were from the genus
Bifidobacterium was made on the basis of a thin layer chromatographic (TLC).
To test the acid, bile and oxygen tolerance of bifidobacteria, 4 m¢ TPY broth
was adjusted to pH 5.0, 40, 3.0 and 2.0 by the addition of the solution that
prepared by mixing acetic acid and lactic acid(3:2)(M), 4 m¢ TPY broth with and
without 0.6% of Oxgall(Difco, US.A.) and 4 m¢ TPY broth with and without
1,000 ppm of oxygen peroxide(H20:) was prepared. Both 1 m¢ culture of strains
were inoculated and incubated at 37C for 60 min. Inoculated 200 pt cultured
strains in new 10 mé(pH 6.5) TPY broth and incubated 37C for 18h. Bacterial
growth was measured spectrometrically at 600 nm.

The measurement of antioxidative activity of Bifidobacteria was performed by
the thiobarbituric acid (TBA) method, based on the monitoring of inhibition of
linoleic acid peroxidation and on the scavenging ability of e, a -diphenyl- 8
-picrylhydrazyl(DPPH) free radicals. After direct amplification and recovery of
gene fraction which is coding 16S rRNA from genomic DNA was performed, the
sequence was identified. First, prepare the chromosomal DNA, PCR amplification
was carried out using designed 16S-ITS rDNA primer. The thermal cycle was
set for 35 cycles consisting of 95C(5 min) for initial denaturation, 94°C (1 min)
for annealing, and 72°C(2 min) for an extension. And final extension was carries
out at 72C 3min. The resulting amplified 16S-ITS rRNA gene was blotted on

196 agarose gel by electrophoresis.

Result and Discussion

In order to isolate and identify Bifidobacterium spp. originating from Korea,
through the use of gram staining and microscopic examination, 87 bacterial
strains presumed to be the Bifidobacterium strains were isolated from the feces
43 out of 99 infants. After the incubation and centrifugation of these isolated

strains, the resulting supernatants were analyzecd by Thin Layer Chromatography
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(TLC). In 43 of the strains, two separate spots representing lactic acid and
acetic acid were detected. In contrast. These results indicate that 29 strains
were bifidobacteria. In addition, an F6PPK test, which can identify whether a
strain includes fructose-6-phosphokinase (F6PPK), also produced results that
corresponded with the results determined by a TLC analysis(data not shown).
Accordingly, 29 isolates were determined as members of the genus
Bifidobacterium.

Selected 29 bifidobacterium strains and 5 type bifidobacterium strains of human
origin, B. longum KCTC 3128, B. breve KCTC 3220, B. bifidum KCTC 3202, B.
infantis KCTC 3127, and B. adolescentis KCTC 3216. tested bacterial growth. 5
type bifidobacterium strains of human origin used as control strain. Therefore,
in these isolated strains, 20 strains which O.D was over 1.70 were selected the
first superior strains. And these strains tested acid, bile salts, hydrogen peroxide
tolerance and storage stability with 5 control strains. To determine the most
superior bifidobacteria in first selected strains, the grade of strains was
determined as follow based on the results of microbial characteristic test. The
result was shown at Table 1. Incase of bacterial growth test, the O.D value
over 2.1, 2.0-2.1, 1.9-2.0, 1.8-1.9, 1.7-1.8 and below 1.7 determined the grade
from 1 to 6, in good order. The grade of acid tolerance were determined against
control. After reaction at pH 3, bacterial growth was divide into a hundred
parts, over 70% , 50-70%, 30-50%, 10-309%, and below 10% decided from 1 to 5
grade. Like these the grade of bile salt tolerance and oxygen tolerance were
decided 5 grades, from over 80% to below 50% and from over 90% to below
30%. And antioxidative ability were determined with 6 grades which were over
40%, 35-40%, 30-35%, 25-30%6, 20-25% and below 20% on TBA methods and
over 30%, 25-30%, 20-25%, 15-20%, 10-15%% and blow 10% on DPPH methods.
In these strains, the best grade strain was HJL 7511, the grade was 1.40 , the
next was 1.53 grade HJL 7301, and HJL 7519 was the third and the grade was
1.70. So, HLC 7511 and HLC 7519 were selected to superior Bifidobacterium
strain.

Finally the selected 2 superior bifidobacteria were identified with using designed
16S-ITS rDNA primer. These 2 strains wecre identified B. infantis(Data not
shown)

On the basis of these results, we concluded that B. infantis HJL 7511 and B.
infantis HJL 7519 isolaled from Korean feces were characteristic supcrior B.
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longum of Korean. And these strains will be useful for functional fermented
milk and probiotis.

Table 1. Effect of acid, bile salt and oxygen Fig. 1. Antioxidative activity of
tolerance and antioxidative ability of s — 12 A
bifidobacteria and 5 types KCTC strains bifidobacteria on TBA. method
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