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Separation of Alginate Lyase from Shewanella

oneidensis PKA 1008 and Its Potential Industrial

Applications

Si Woo Bark

Department of Food Science and Technology,

Graduate School, Pukyong National University

Abstract

β
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anti-inflammatory, and anticholesterol activities. So, numerous

studies are going on to improve the use of alginate, and one of

them is lowering the molecular weight through alginate

degradation. Thus, alginate lyases have attracted much attention

as biocatalysts for preparation of functional oligosaccharide from

alginate.
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Fig. 3. Effect of pH on alginate degrading activity of crude

enzyme measured by viscometry and reducing sugar assay.
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Fig. 4. Effect of temperature on alginate degrading activity of

crude enzyme measured by viscometry and reducing sugar assay.
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Fig. 5. Effect of alginate concentration on alginate degrading

activity of crude enzyme measured by viscometry and reducing

sugar assay.

a-e
Means with different superscripts are significantly different (p<0.05).
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Fig. 6. Effect of reaction time on alginate degrading activity of

crude enzyme measured by viscometry and reducing sugar assay.
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Fig. 7. Alginate-degrading activity of 60-80% ammonium sulfate

salting out fractions for purifying the extracellular enzyme

produced by S. oneidensis PKA 1008 measured by reducing

sugar assay.



- 29 -



- 30 -



- 31 -

Fig. 8. DEAE-sephadex chromatography of the saturated

ammonium sulfate solution in the range of 80% for purifying the

extracellular enzyme produced by S. oneidensis PKA 1008. The

enzymes were eluted with a gradient of 0.0-1.0 M NaCl in 30 mM Tris-HCl

buffer, pH 7.00
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Fig. 9. Sephadex G-100 chromatography of purified fractions by

DEAE-sephadex fractions purifying the extracellular enzyme S.

oneidensis PKA 1008.
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Fig. 10. 2
nd
DEAE-sephadex chromatography of the saturated

ammonium sulfate solution in the range of 80% for purifying the

extracellular enzyme produced by S. oneidensis PKA 1008. The

enzymes were eluted with a gradient of 0.0-1.0 M NaCl in 30 mM Tris-HCl

buffer, pH 7.00
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enzyme measured by reducing sugar assay.
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purified enzyme measured by reducing sugar assay.



- 38 -



- 39 -



- 40 -

NaCl (M)

0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0

R
e
la

ti
ve

 a
ct

iv
ity

 (
%

)

0

20

40

60

80

100

120

Fig. 13. Effect of NaCl concentration on alginate-degrading

activity of purified enzyme measured by reducing sugar assay.



- 41 -

Relative activity (%)

0 10 20 30 40 50 60 70 80 90 100 110 120 130

Control

Co

Fe

K

Ba

Mg

Ca

Hg

Zn

b

a

c

d

e

f

f

g

h

Fig. 14. Effect of metal ions on alginate-degrading activity of

purified enzyme measured by reducing sugar assay.
a-hMeans with different superscripts are significantly different (p<0.05).
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Fig. 15. TLC analysis of alginate hydorlysate by crude alginate

degrading enzyme with various incubation time. Reaction time : lane

1, standard; lane 2, 0 h; lane 3, 12 h; lane 4, 24 h; lane 5, 36 h; lane 6, 48

h; lane 7, 60h.
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Table 2. DPPH radical scavenging effect of alginate hydorlysate

by crude alginate degrading enzyme with various incubation time

1)Means in the same column (a-d) bearing different superscript in samples are

significantly different (P<0.05).

- : Less than 5%.

Sample concentration : 5 mg/mL
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Fig. 16. Effects of sample on the proliferation of RAW 264.7

cells.

*Proliferation index (%) = (sample O.D/control O.D )*100

ND ; Not significantly different
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Fig. 17. Inhibitory effect of samples on the production of nitric

oxides in RAW 264.7 cells.

Words mean with different superscripts are significantly different (p<0.05).
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Fig. 18. Inhibitory effect of samples on the production of TNF-α

in RAW 264.7 cells.

Words mean with different superscripts are significantly different (p<0.05).
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RAW 264.7 cells.

Words mean with different superscripts are significantly different (p<0.05).
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Fig. 21. Effect of alginate oligosaccharide (36 h) on LPS-induced

iNOS, COX-2, and NF- B p65 expression in RAW 246.7 cells.κ

The levels of iNOS, COX-2 in the cytosolic protein and the p65

subunit of NF- B in nuclear protein were determined by a westκ -

ern blot analysis. RAW 264.7 cells were treated with the indicated

concentrations of alginate oligosaccharide (10, 50, and 100 μ

g/mL) and LPS (1 g/mL) for 18 h or 30 min and the proteinsμ

were detected using specific antibodies.
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Fig. 22. Inhibition of alginate (0 h) and alginate

oligosaccharide(36 h) against croton oil-induced mouse ear

edema.

Means with different letters above the bars are significantly different (P<0.05).
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Fig. 23. Photomicrograph of transverse sections of mice ears

sensitized with topical application of croton oil 5% (v/v) in

acetone or vehicle acetone stained with hematoxylin-eosin and

toluidine-blue examined under light microscopy (magnification:

×200). Treatments: vehicle 2% Tween 80, prednisolone 0.08

mg/ear, 0hsample 20 L/ear, and 36h sample 20 L/ear. Theμ μ

numbers 1 and 2 indicate dermis and epidermis, respectively. The

arrow indicates mast cell.
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