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Abstract: A novel agar-degrading bacterium mbre-1 was
isolated from seashore of Kyungpo at Gangwon province
and cultured in marine broth 2216 medium. Isolated bacterium
mbrc-1 was named as Flammeovirga sp. mbrc-1 based on the
16S rDNA sequence. Its agarase showed maximum activity
0f 923 units/L at pH 7.0 and 45 C and sustained 90% remaining
activity after exposed to 45°C for 2 hours. The enzyme
hydrolyzed agarose to yield neoagarohexaose (18.5%),
neoagarotetraose (38%) and neoagarobiose (43.5%), indicating
that the enzyme is B-agarase. Thus, isolated bacterium and
its B-agarase would be useful for the industrial production of
neoagarotetraose and neoagarobiose.
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Fig. 1. Agar degrading activity of the isolated bacterium mbrc-1 on
a marine broth 2216 agar medium.
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Fig. 2. Phylogenetic tree based on almost complete 16S rDNA
sequence comparing strain mbre-1 with other bacteria. The numbers
at the branch node are bootstrap values and numbers in parenthesis
are accession numbers at NCBI.
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Fig. 3. Effect of pH on agarase activity. (a) ® 20 mM sodium acetate,
pH 3.0-5.0; m 20 mM Tris-HCI, pH 5.0-8.0; A 20 mM TAPS, pH 8.0-
9.0. (b) 20 mM GTA buffer (pH 3.0-9.0).
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Fig. 4. Effect of reaction temperature on agarase activity. The reaction
was carried out at 25, 30, 35, 40, 45, 50, 55, 60 or 65°C with 1 mL
0f0.2% agar in 20 mM Tris-HCI (pH 7.0) buffer and 0.5 mL of
enzyme solution for 30 min.
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Fig. 5. Heat stability of agarase activity. The enzyme solution was
pre-incubated at 25, 35, 45, 55 or 65°C for 0, 30, 60, 90 or 120 min.
The reaction was then carried out at 25, 35, 45, 55 or 65°C with 1
mL of 0.2% agar in 20 mM Tris-HCI (pH 7.0) buffer and 0.5 mL of
heat-treated enzyme solution for 30 min.
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Fig. 6. TLC analysis of the hydrolyzed products of agarose by
agarase. The reaction was carried out at 45°C in 20 mM Tris-HCI
(pH 7.0) buffer with enzyme solution for 0.1, 0.5, 1,6, 12 or 15 h.
The reaction mixture was developed by TLC. Gal, D-galactose;
NA4, neoagarotetraose; NA6, neoagarohexaose.
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