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Table 1. Bacterial strains used in this work

Species Strains Culture Temperature
Bifidobacterium

B. longum KCTC* 3215 37°C

B. infantis KCTC 3221 37°C

B. bifidum KCTC 3202 37°C
Lactobacillus

L. bulgaricus SKD® 0001 37°C

L. helveticus SKD- 0009 37°C

L. plantarum SKD 0010 37°C

L. casei SKD 0007 37°C
Streptococcus

Str. thermophilus SKD 1006 37°C

Str. cremoris SKD 1003 30°C

Str. faecalis SKD 1007 37°C
Pediococcus

P. cerevisiae KCTC 1628 30°C
Leuconostoc

Leu. mescenteroides KCTC 3100 30°C

2Korean collection for type cultures, Korea.

®Microorganism laboratory, Department of Dairy Science, Sung Kyun Kwan University.
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Table 2. Comparision of selective agar media for Bifidobacteria and lactic acid bacteria

colony count on media (m/™")

Species and strain MRS Columbia MRS +BS
Bifidobacterium
Bif. longum 59X 10° 6.8X10% 3.5X108
Bif. infantis 1.4X10°8 1.6 108 2.2X107
Bif bifidum 25X 10° 23X 10° 2.0X 107
Bif. breve 57X 10° 59X 107 2.6X10°
Lactobacillus
Lac. bulgaricus 9.6 108 8.1 108 2.2X10*
Lac. helveticus 2.0%10% 23X 108 N.D*
Lac. acidophilus 65X 10° 6.3 X 10 N.D
Lac. casei 1.8 X107 1.6 X107 32X10?
Streptococcus
Str. thermophilus 16X 10° 30X 107 4.0X10?
Str. lactis 95X 108 9.2X108 N.D
Str. cremoris 5.6X 108 22X 108 N.D
Str. faecalis 1.3%10° 1.1X10° 14X 10°
Pediococcus
Ped. cerevisiae 2.7% 108 2.3%10% ND
Leuconostoc
Leu. mescenteroides 2.5%10° 1.9x 108 N.D

*N.D: Not detected.

Table 3. Specific activities of a-galactosidase from Bifidobacteria and lactic acid bacteria

Species Protein Enzyme activity Specific activity
(mg/mi) (unit/ml) (units/mg protein)
B. longum 0.739 6.34 8.57
B. infantis 0.804 446 5.55
B. bifidum 0.832 4.20 5.05
B. breve 0.801 3.61 451
L. bulgaricus 0.712 0.57 0.81
L. helveticus 0.924 0.03 0.04
L. plantarum 0.851 0.00 0.00
L. caser 0.826 0.66 0.81
Str. thermophilus 0.942 0.00 0.00
Str. cremoris 0.873 0.02 0.03
Str. faecalis 0.891 0.01 0.02
P. cerevisiae 0.902 0.00 0.00
Leu. mescenteroides 0.784 0.72 0.92
ZAr 9 nE A7 Table 29+ 2t} Propionic acidE ©] 83+ colum-
bia agar A elu} X+ Bifidobacteria A& §&-g |3
Bifidobacteria MENEYX| Q] Ma+ ZH x| kAt &3hjekA] Bifidobacteria®l EAIE 1A 3
712¢] Bifidobacteria Aelu]x]e] MFFE v AbFate] colony Z7|2 AW opdle TS VX1
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Table 4. Effect of concentration of X-a-Gal on viability of Bifidobacteria and lactic acid bacteria subcultures

on MRS agar plate

colony count/m/

Species MRS MRS+ 100uM MRS+ 150uM
x-0-Gal x-a-Gal
B. longum 2.1X10% 2.2X10% 15X 108
B. infantis 1.8X 108 1.8 X108 8.3X107
B. bifidum 16X 108 1.7X108 14X 107
B. breve 1.9X10® 2.0X108 1.8X10°
L. bulgaricus 1.6X 108 2.0X 108 1.5X108
L. helveticus 1.0X108 9.1Xx107 74X107
L. plantarum 6.5X 107 7.7X107 5.6 X107
L. casei 1.7 X 108 23X 108 14 X108
Str. thermophilus 2.1X108 24X10° 2.0X10?
Str. cremoris 1.0X108 1.5X108 1.0X 108
Str. faecalis 2.0%10? 2.3%108 1.8Xx 108
Ped. cerevisiae 51X107 6.4 X107 4.7X107
Leu. mescenteroides 8.5X 107 1.6 X108 7.9X107
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Table 5. Colony color and viability on the plate con-
taining 100pM X-a-Gal

Species Colony color on plate Viability
B. longum Blue +
B. infantis Blue +
B. bifidum Blue +
B. breve Blue +
L. bulgaricus Light blue +
L. helveticus White +
L. plantarum White +
L. casei Light blue +
Str. thermophilus White +
Str. cremoris White +
Str. faecalis White +
Ped. cerevisiae White +
Leu. maescenteroides light blue +
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Fig. 1. Use of X-a-Gal based medium of Bifidobacterium and Lactic acid-producing bacteria. Blue color, Bif.
longum (Left) ; White color, Str. thermophilus (Center); Light Blue, Lac. bulgaricus (Right).
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Detection of Bifidobacteria by o-Galactosidase activity
Hae-Ki Min, See-Kyung Lee* and Kook-Hee Kang(Department of Dairy Science, Sung Kyun
Kwan Unversity, Suwon 440-746, *Doo San Technical Cnter)

Abstract : This method using the synthesis substrate of 5-bromo-4-chloro-3-indolyl-a-galac-
toside (X-a-Gal) was examined for the differential enumeration of Bifidobacteria and lactic
acid-producing bacteria. Bifidobacteria possess a high level of a-galactosidase activity. Bifi-
dobacterium longum KCTC 3215 exhibited the highest a-galactosidase specific activity (8.57
units/mg protein). Determination of a-galactosidase activity using the PNPG procedure sho-
wed that Lactobacillus, Streptococcus, Pediococcus, and Leuconostoc strain had lower a-galacto-
sidase activity as compared to Bifidobacteria. The X-a-Gal based medium is useful to iden-
tify Bifidobacteria among lactic acid-producing bacteria since the enzyme action of a-glacto-
sidase spilts X-a-Gal substrate and releases indol which impacts a blue color to Bifidobacte-
rial colonies on agar plates. All strains of Bifidobacteria appeared as blue colonies on MRS
agar medium supplemented with 100 uM X-a-Gal while colonies of other lactic acid-produ-
cing bacteria appeared white or light blue.



