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Isolation of Simiduia sp. SH-2 and Characterization of lts B-Agarase
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This study isolated a new agarase-producing bacterium and characterized its agarase. A new agar-de-
grading strain was isolated from the seashore of Namhae in Gyeongnam province, Korea, and was
purely cultured using the Marine Agar 2216 media. The isolated bacterium was identified as Simiduia
sp. SH-2 after 16S rRNA gene sequencing. The crude agarase was obtained from the culture medium
of the Simiduia sp. SH-2 strain, and the agar-degrading activity was measured. The highest level
of activity of the Simiduia sp. SH-2-derived agar-degrading enzyme was 625 U/l. Agar degradation
activity was most significant at 40°C and pH 7.0. Compared to the activity at 40°C, the relative
activity was 31% at 20C and 71% at 30°C. Compared to the activity at pH 7.0, the relative activity
was 94% and 89% at pH 6.0 and pH 8.0, respectively. Residual activity was greater than 96% after
exposure to 20C and 30°C for 2 hr and more than 49% after exposure to 40C for 2 hr. Simiduia
sp. SH-2 was identified as a strain producing [-agarase that creates neoagarooligosaccharides, such
as neoagarotetraose and neoagarohexaose. Therefore, the Simiduia sp. SH-2 strain and its f-agarase
are expected to be useful functional material producers in the food, cosmetic, and pharmaceutical

industries.
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Fig. 1. Phylogenetic position of Simiduia sp. SH-2 based on almost complete 16S rDNA sequence. The number of branch nodes
is the number of times during 1,000 bootstraps, and the number after the strain name is the NCBI's registration number.
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Fig. 2. Cell growths and the agarase activities of Simiduia sp.
SH-2. (o cell growth [ODsoo], ® agarase activity
[units/1]).
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Fig. 3. Effects of reaction temperatures on the agarase activ-

ities of Simiduia sp. SH-2. The reaction was performed

at 20, 30, 40, 50, 60, and 70°C for 30 minutes with

1 ml of 20 mM Tris-HC1 (pH 7.0) buffer containing

0.2% (w/v) agarose and 0.5 ml of the crude enzyme

solution.
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Fig. 4. Effects of pHs on the agarase activities of Simiduia sp.
SH-2. 20 mM Sodium acetate buffers (pH 4.0-5.0, A),
20 mM Tris-HCI buffer (pH 5.0-8.0, 0) and 20 mM
GTA buffer (pH 8.0-9.0, @) were used. The reaction
was carried out in 1 ml of buffer containing 0.2% (w/v)
agarose and 0.5 ml of the crude enzyme solution for
30 minutes at 40C.
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Fig. 5. Remaining activities of the agarases after heat treatment.
The crude enzyme solutions were pre-incubated at 20
(0), 30 (O), 40 (L), 50 (e), 60 (m) and 70T (A) for
0, 0.5, 1.0, 1.5 and 2.0 hr. The reaction was carried
out at 40°C for 30 minutes in 1 ml of 20 mM Tris-HCI
(pH 7.0) buffer containing 0.2% (w/v) agarose and 0.5
ml of the heat-treated crude enzyme solution.
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Fig. 6. TLC analysis of the hydrolyzed products of agarose
by the agarase. The reactions were carried out at 40°C
in 20 mM Tris-HC1 (pH 7.0) buffer containing 0.2%
(w/v) agarose and 0.5 ml of the crude enzyme solution
for 0, 0.25, 0.5, 1, 2, 6, 12 and 24 hr. The reaction
mixtures were developed by TLC. (G, D-galactose;
NA, neoagarooligosaccharides; NA2, neoagarobiose;
NA4, neoagarotetraose; NA6, neoagarohexaose).
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