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Improved Selective Medium for Isolation and Enumeration of Bifidobacterium sp.
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Abstract

In order to develop a new improved selective medium for the Bifidobacterium sp. from the human
fecal samples, one hundred eigtt Bifidobacterium strains were isolated and identified. Sensitivity test
for the antibiotics and antimetabolites and test for the specific substrate were performed to obtain
basic data for the development cf the Bifidobacterium selective medium. TOS(transgalactosylated oligo-
saccharide) was shown to be przferentially used by Bifidobacterium sp.. Sodium propionate promoted
the growth of Bifidobacterium whiile inhibiting other intestinal bacteria. Upon these results, TP medium
was designed and shown to be very effective for the selection of Bifidobacterium and better than

Mitsuoka BS medium.
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Table 1. Fermentation of carbohydrates by the isolated Bifidobacterium strains

Strain

carbohydrate Int-57

KH Hal KH Hoi2

Chan2

Chan5 LSK-3 BL27 BL29 BL60 BL70

arabinose
cellobiose
esculin
fructose
galactose
gluconate
glucose
inositol
inulin
lactose
maltose
mannitol
mannose
raffinose
rhamnose
salicine
sorbitol
starch
SuCrose
trehalose
xylose
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Table 2. Glycosidase pattern of the isolated Bifidobacterium strains

Int57 KH Hal KH Hoi2 Chan2 Chanb LSK3 BL27 BL29 BL60 BL70

a-glucosidase + + + + + + + —+ + +

B-glucosidase + + + + + + + + + +

a-galactosidase + + + + + + + + + +

B-galactosidase + + + + + + + + + +

a-arabinofuranosidase + + + + + + + + + +

B-xylosidase + + + + + + + + + +

B-glucuronidase - — - - - - - - -

a-fucosidase - — — - - - - - -

PNPCase — - — - - - — - - -

N-acetyl-B-glucosaminidase -

a-mannosidase -

chitobiase -

B-galacturonidase -

Table 3. Susceptibility of intestinal bacteria to antimicrobial agents using BL as basal medium
Antimicrobial agents LiCl paromomycin vancomycin neomycin

Bacterial strains (30g/) (50 mg/l) (5 mg/D (200 mg/D)

Bifidobacterium isolated 28/28* 28/28 0/28 21/28

from non-selective media

B. adolescentis ATCC 15703 + + - +

B. longum ATCC 15707 + + - +

B. infantis ATCC 15697 + + — +

B. bifidum ATCC 29521 + + — +

Bifidobacterium isolated 19/19 19/19 2/21 18/20

from selective media

Bac. fragilis ATCC 25285 + - + +

Eu. limosum ATCC 8486 + + - +

Cl. perfringens ATCC 13124 + - +

Cl, ramosum ATCC 25582 + + + +

E. coli ATCC 11775 + + -

Cl. butyricum ATCC 19398 + - +

L. acidophilus KCTC 3145 + - +

Bacterial sodium propionate sodium propionate kanamycin
strains (15 g/ly (pH 7.0) (15 g/b (pH 5.0 (100 mg/l)

Bifidobacterium isolated 24/24 25/27 5/6

from non-selective media

B. adolescentis ATCC 15703 + + +

B. longum ATCC 15707 + + +

B. infantis ATCC 15697 4 + -

B. bifidum ATCC 29521 + +

Btfidobacterium isolated 27/27 27/29

from selective media

Bac. fragilis ATCC 25285 - - +

Eu. limosum ATCC 8486 -+ - +

Cl. perfringens ATCC 13124

Cl. ramosum ATCC 25582 t - +

E. coli ATCC 11775

CL butyricum ATCC 19398

L. acidophilus KCTC 3145 + +

*represents the number of strains resistant (numerator) out of strains tested(denominator)
+: growth occurred
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Table 4. Susceptibility of intestinal bacteria to antimicrobial agents using EG as basal medium

Antimicrobial agents neomycin kanamycin oleandomycin  streptomycin  nalidixic acid
Bacterial strains (200 mg/D) (100 mg/l) (10 mg/l) (500 mg/l) (200 mg/l)
Bifidobacterium isolated 26/58 38/53 12/56 3/51 44/47
from non-selective media
B. adolescentis ATCC 15703 - + - - +
B. longum ATCC 15707 - + - — -

B. infantis ATCC 15697 - - - +
B. bifidum ATCC 29521 - — — — +
Bifidobacterium isolated 12/29 25/32 5/36 2/29 32/35
from selective media

Bac. fragilis ATCC 25285 + + - w +
Eu. limosum ATCC 8486 + - + +
Cl. perfringens ATCC 13124 + -+ + — -
Cl. ramosum ATCC 25582 - - -

E. coli ATCC 11775 - - + - -
CL butyricum ATCC 19398 - - - - -
L. acidophilus KCTC 3145 — - - -

Bacterial crystal violet taurocholate vancomycin  brilliant green lincomycin
strains (7 mg/h) (100 mg/!) (G mg/l) (4 mg/l) (1 mg/l)
Bifidobacterium isolated 20/47 55/55 3/59 23/52 7/28
from non-selective media

B. adolescentis ATCC 15703 + — + -

B. longum ATCC 15707 + - - -

B. infantis ATCC 15697 - + - — -

B. bifidum ATCC 29521 + — — -
Bifidobacterium isolated 20/36 49/49 2/49 21/32 4/30
from selective media

Bac. fragilis ATCC 25285 — + + —

Eu. limosum ATCC 8486 + + - + -
Cl. perfringens ATCC 13124 -+ + - + -
ClL ramosum ATCC 25582 -

E. coli ATCC 11775 + + + + +
Cl. butyricum ATCC 19398 + + - + +
L. acidophilus KCTC 3145 —
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ket W} Bifidobacterium colony7} ©1-8 =LA Jepgdel Ry-

Ba|=l BifidobacteriumOl| CHEH SHUH|, CHARKGHH
MEAN 7[Ae| ZEHAL

104999 LR YE ¥ 5AHI Bifidobacte-
rium-< A2 g neomycin sulfate(200 mg/l)2} kanam-
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Table 5. Composition of TP medium

Component Amount
Trypticase (BBL) 10g
Proteose Peptone No.3 (Difco) 5g
Ammonium sulfate 3¢
Potassium phosphate, 2¢
monobasic

Potassium phosphate, dibasic 1g
L-cysteine- HCL 0.5g
Magnesium sulfate 0.2g
Agar 15¢:
Filter-sterilized 20% TOS(Yakult) 50 m/

Filter-sterilized

30% sodium propionate pH 7.0 50 ml(pH?O)/llter

Table 6. Growth of intestinal bacteria on TP me-
dium

Growth
100% growth(108/108)

strain

Bifidobacterium isolated

in this lab

B. adolescentis ATCC 15703 t
B. longum ATCC 15707 +
B. infantis ATCC 15697 +
B. bifidum ATCC 29521 +
B. breve ATCC 15700 +
Bac. fragilis ATCC 25285

Bacteroides isolated
in this lab

1one (0/38)

Eu. limosum ATCC 8486 —
Cl perfringens ATCC 13124 -
Cl. ramosum ATCC 25582 -
Cl. butyricum  ATCC 19398 -
E. coli ATCC 11775 -
L. acidophilus KCTC 3145 -
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Table 8. Counts of viable Bifidobacteria on TP-agar
medium and total bacteria on BL-agar medium in com-
mercial yogurt sold in Korea

Bifidobacteria counts  Total bacterial counts

Sample (cfu/ml) (cfu/m)
A 10X 10° 55X 108
B 15X 10° 48X 107
C 74X 10 45X 10%
D <10 2.5 10%
E <10* 8.1x10%
F <1 2.9% 10%

Table 7. Enumeration of Bifidobacterium spp. in the human fecal samples using non-selective and selective media

(CFU/g, wet feces)

Subjects 3 years 9 years 26 years 34 vyears 37 vears 59 vears 64 years

Medium used male male female female male female male

Non-selective BL 2.1x10" 3.2x10" 12X 10" 2.8 X104 ’3 O >/ 101“ 17X 101“ 26X 10
medium

Selective TP 19x10" 2 0 >< 10" 9.0X 10 2 5X 10" 5. 1>< 10" 1.6 10" 22X10"
medium BS  42x10® 12X 10" 3.0x10* 1.9x 10" 1.5X 10" 4.7x10° 9.3Xx10°
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