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SHL0|ME Sphingomonas paucimobilis AS-10] MAlsH= M2 extracelluar agarase?

M ¥ N

UM - URE - 455 - 2aY a‘ﬂ%‘-’ﬁ—*
Aghepsta o gt s AEGFea, '3
Received December 21, 2007 / Accepted ]anuary 9, 2008

FRYUEE TS T

Purification and Properties of a Novel Extracellular Agarase from Marine Bactenum, Sphingomonas
paucimobilis AS-1. 1l Sun Jung, Yu Jung Kim, Hyo Ju Song, Sang Wan Gal' and Young Ju Choi*.

Depurtment of Food and Nutrition, College of Medical Life Science Silla University, Busan 617-736,
Depurtment of Microbiological Engineering, Jinju National University, Jinju 660-758, Korea - An agar-de-
grading marine bacterium, strain AS-1 was isolated from the seawater. The strain AS-1 was identified
as Sphingomonas paucimobilis (90% probability) by VITEK. The optimum medium for agarase activity
of the isolated strain was determined to be marine medium, marine broth 2216 containing 0.1% agar
as carbon source. An extracellular agarase was purified 104-fold from the culture supernatant by am-
monium sulfate precipitation, ion exchange chromatography and gel filtration methods. The molecular
weight of the purified enzyme was estimated to be 80 kDa by SDS-PAGE. The optimum pH and tem-
perature for activity were 7.0 and 40°C, respectively. Antioxidative activity of the strain AS-1 was 72%
in the supernatant cultured for 12 h. The culture supernatant of the strain AS-1 showed antibacterial
activity against bacteria causing putrefaction and food poisoning such as Escherichia coli, Staphylococcus
aureus and Proteus vulgaris. However, the cell growth of the lactic aicd forming strain, Lactobacillus
plantarium was promoted by the treatment of 10% culture supernatant of an agar-degrading strain.
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Fig. 1. Growth conditions on Sphingomonas paucimobilis AS-1. (A) Temperature (°C): 15, 23, 27, 37. (B) pH: 4, 5, 6, 7, 8, 9, 10.

(C) NaCl concentration (%): 0.5, 1, 2, 3, 5
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Fig. 2. Jon-exchange chromatography of agarase of Sphingomonas
paucimobilis AS-1 on DEAE FF column. The 25 mM
Tris-HCl buffer (pH 8.0) containing gradient NaCl rising
from 0 to 1.0 M at a flow-rate of 1 ml/min was used
wash out the sample. Fractions were measured at 280
nm for protein content.
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Fig. 3. Gel-filtration chromatography of agarase of Sphingomonas
paucimobilis AS-1 on Sephacryl 5-200 HR. The 25 mM
Tris-HCl buffer (pH 8.0) at a flow-rate of 0.5 ml/min
was used to wash out the sample. Fractions were meas-
ured at 280 nm for protein content.
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Table 1. Purification of agarase from Sphingomonas paucimobilis AS-1

P Total protein Total activity =~ Specific activity Purification Yield
Purification stej 9
i (mg) V) (U/mg) (fold) (%)
Culture supernatant 7579.9 8624 11 1 100
Ammonium sulfate precipitate (70%) 49.9 1919 38 35 22
HiPrep 16/10 DEAE FF 5 205 41 3.7 0.2
HiPrep 26/60 Sephacryl S-200 HR 0.09 10.3 1144 104 0.1
120
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,E‘ 80
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5 40 |
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20
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Fig. 4. SDS-PAGE of agarase purified from Sphingomonas pau-
cimobilis AS-1. The proteins was stained with
Coomassie brilliant blue R250. Lanes 1 and 2 indicate
standard proteins and purified agarase, respectively.
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Fig. 5. Effects of temperature on the agarase activity. Temper-
ature profiles were checked at different temperatures
(20-70°C) in 0.1 M Tris-HCI buffer (pH 8.0). The enzyme
solution was preincubated at various temperature for 30
min and residual activity was measured.
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Fig. 6. Effect of pH on the agarase activity. The activity was
determined at 40°C in different buffer (pH 4.0-10.0): 0.1
M sodium acetate buffer (pH 4.0-6.0), 0.1 M Tris-HCI
buffer (pH 7.0-8.0), sodium carbonate buffer (pH
9.0-10.0). The enzyme solution was placed at various
pH for 30 min and residual activity was measured at
40°C.
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Fig. 7. DPPH radical scavenger activity of the hydrolysed
products from agar by agarase in different culture
time. Data are expressed as mean+S.D. of triplicate
experiments.
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Fig. 8. Antibacterial activity of agar hydrolysates of Sphingomonas
paucimobilis AS-1 against bacteria causing putrefaction
and food poisoning. Data are expressed as meantS.D. of
triplicate experiments.
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