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ABSTRACT

Lactic acid bacteria from healthy breast-fed infants for B-galactosidase

production were screened in MRS broth. Among 49 isolates exhibited the yellow clear
zone on MRS agar supplemented with bromocresol purple, the isolate n0.CM33 was
selected as the highest PB-galactosidase producer and was identified as Lactobacillus
fermentum according to the morphological characteristics and 16S rRNA sequence
analysis. L. fermentum CM33 exhibited a good survival rate under the simulated
stomach passage model comparable with known probiotic strains, L. gallinaraum
JMC2011 and L. agilis JMC1187. It demonstrated the antagonistic effect against
pathogenic bacteria Listeria monocytogenes, Escherichia coli 0157:H7, Salmonella typhi
and Salmonella enteriditis while being investigated by well diffusion method. In addition,
the selected lactobacilli exhibited a high growth rate when cultivated in modified MRS
containing commercial galactooligosaccharide (GOS) similar to glucose as a sole carbon
source. Plackette and Burman statistical design and Central composite design (CCD) were

applied to optimize the [-galactosidase production and the optimal medium



Composition (w/v) contained 3.0% lactose, 3.3% tryptone, 0.2% yeast extract, 0.2%
peptone, 0.2% beef extract, 0.05% (NH4)2SO4, 0.06% KH,PO,4, 0.02% K,;HPO,,
0.005% MgSO,.7H,0, 0.003% L-cysteine and 0.5% Tween80 with initial pH 6.5. By
this condition, a maximum of 19.96 Units was achieved at 16 hours of cultivation at
37°C, which was about 47.5-folds over the initial values obtained with the non-
optimized medium.

B-Galactosidase from L. fermentum CM33 was purified to apparent
homogeneity by ion-exchange chromatography and hydrophobic interaction. The
purified enzyme is a heterodimer consisting of two subunits with molecular weight of
35 and 73 kDa. The optimum temperature and pH of B-galactosidase activity was
40°C and pH ranging from 6.5-8.0, respectively using o-nitrophenyl-p-D-
galactopyranoside (ONPG) as substrate. The enzyme showed high specific
requirements for Mn?* ions, to enhance enzyme activity. Heterodimeric p-
galactosidase were encoded by two overlapping genes, lac-L (1887 bp) and lac-S (960
bp). The coding regions of the lac-LS genes were cloned and successfully over
expressed in E. coli using an expression system based on the T5 RNA polymerase
promoter. Recombinant (-galactosidase was purified to apparent homogeneity. The
purified recombinant enzyme had the same properties as that from native one. In
addition, the obtained recombinant B-galactosidase also showed the capability of

transgalactosidase activity and it was possible for using in oligosaccharides synthesis.
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