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Abstract

The objective of this study was to search for the best strain as a source of L-a-glycerophosphate oxidase
(GPO) production and to establish the process technology for the purification of GPO on an industrial scale. The
GPO was produced by culturing Streptococcus faecium, and purified by ammonium sulfate, DEAE-cellulose
and hydroxyapatite chromatography. The relative activity was 60 units/L for S. faecium ATCC 12755, 65 units/L
for S. faecium ATCC 19634, and 67 units/L for S. faecium Mz4-LC, respectively. The optimum condition for fer-
mentation was 37°C for temperature, 300 rpm for stir rate, 0.5 L/min for aeration rate and 17 hours. The main
culture medium prepared by the modified AC medium. AC medium consists of 0.1% glucose, 0.2% glycerol,
1.0% tryptone and 1.0% yeast extract, 0.5% K2HPO4, pH 7.0. The GPO was purified by ammonium sulfate frac-
tionation and ion exchange column chromatography. The yield and purity were 17.2% and 5.3 fold, respectively.
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Fig. 1. Growth curve of S. faecium KCTC 2001, 2012, 2022
and S. faecium M - LC.
Cells were grown in modified AC medium at 37°C.
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Fig. 2. Growth curve of S. faecium ATCC 6057, 11576, 12755,
and 19635.
Cells were grown in modified AC medium at 37°C.

Table 1. Production of L-a-glycerophosphate oxidase with
various strain

. . GPO activity
Microorganisms
Flask culture Fermentor culture
S. faecium ATCC 12755 60 units/L 91 units/L
S. faecium ATCC 19634 65 units/L 175 units/L
S. faecium Mz LC 67 units/L 256 units/L
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Fig. 3. Effect of temperature on the growth of S. faecium
M7 - LC.
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Fig. 4. Effect of culture temperature on GPO production.
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Fig 5. Cultivation of S. faecium Mz - LC in fermentor.
Cell was cultivated modified AC medium at 37°C, 300 rpm and
0.5 L/min.

Table 2. Comparison of L-a-glycerophosphate oxidase ac-
tivity at various sonication time

Sonication time (min) GPO unit/100 uL
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Fig. 6. The elution profile and the GPO activity of each frac-
tion obtained from hydroxyapatite column chromatography.
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Table 3. Summary of purification of L-a-glycerophosphate oxidase obtained from S. faecium Mz - LC

Step Total protein (mg)  Total activity (units) Specific activity (units/mg) Yield (%)
Crude extract 210.0 2180.0 10.38 100.0
MnCl:z 190.1 2058.0 10.83 94.4
45% (NH4):SO4 Supernatant 171.2 19215 11.22 83.1
0% (NHs):SO4 Precipitation 939 1066.0 11.35 489
DEAE-cellulose 24.8 1023.0 41.25 46.9
Hydroxyapatite 6.8 375.3 55.19 17.2
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