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Abstract

We could produce algin-like biomaterial of polyiduronan using polyglucuronic acid C5-epimerase with
polyglucuronic acid prepared by specific oxidation of primary alcohol groups of four kinds of polysaccharides
(corn starch, rice starch, sweet potato starch, and cellulose). The enzyme activity was determined by the
modified Dische carbazole methodology with the isolated crude enzyme from the supernatant centrifuged at
100,000xg for 1 hr after grinding fresh bovine liver. And then, the optimal substrate, pH, and temperature
for the enzyme reaction of polyglucuronic acid C5-epimerase were determined as the oxidized sweet potato
starch, 7.0, and 30°C, respectively. Conclusively, it could be possible to epimerize polyglucuronic acid in the
oxidized sweet potato starch to polyiduronic acid. Therefore, we could obtain algin-like polysaccharide using
the oxidized sweet potato starch and polyglucuronic acid C5-epimerase isolated from bovine liver.
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Fresh bovine liver
5
Washing in cold distilled water
(Removal of red blood cells)
&
Washing with cold buffer A containing 0.1 M KCl
h
Cutting into smal} picoes

s

Addition of an equal volume of homogenization buffer
M

Homogenization in a food processor for 30 sec
3
Pre-centrifugation at 5,000 < g for 20 min

and then rehomogenization and recentrifugation to pellet

A
Taking supernatant
I
Ultra-centrifugation at 100,000 <g for 1 hr

3

Filtering supernatant through a double layer of cheesecloth
3

Taking clear supernatant as a crude enzyme solution

Fig. 1. Schematic diagram for the isolation of crude
polyglucuronic acid C5-epimerase from bovine liver.
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Preparation of assay solution (1.0 mL of 2.5 mg/mbL sodium
alginate, 4.3 mL of 50 mM collidine buffer (pH 7.0),
0.7 mL of 25 mM CaCl, 1.0 mL of the enzyme solution)
4
Reaction at 25
0
Sampling 1.0 mL every 2 hr and addition of 1.0 mL of ethanol,
1.0 mL of acetone, 160 uL of 1 M KCI
3
Centrifugation at 6,000 x g for 10 min
1
Decanting supematant and suspending precipitate
in 1 mL of 0.2 M HCI
1
Heating in a boiling water bath for 35 min
and cooling at room temperature.

i
Centrifugation at 9,000xg for 5 min
&

Taking 50 uL of supernatant and addition of 50 uL of
5% (w/v) phenol and vortex mixing for 30 sec
Y
Placing on a bed of ice and addition of 250 w« L of
concentrated H:SOs and then mixing for 30 sec
A
Incubation in water bath at 80°C for 30 min
3
Dilution with distilled water
and measurement of absorbance at 490 nm

Fig. 2. Procedure for the assay of polyglucuronic acid
CS-epimerase using phenol sulfuric acid methodology.
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Equilibration of H2SOs-borate (6 mL) in the ice bath

3
Addition of the enzyme solution (0.7 mL) :n the ice bath

3

Vortex mixing for 4 sec
b

Addition of carbazole reagent (0.2 mL) in the ice bath

3

Vortex mixing for 4 sec
M

Heating in a water bath for 30 min at S5
8
Cooling in the ice bath for 5 min
&
Standing at room temperature

I

Measurement of absorbance at 530nm

Fig. 3. Procedure for the assay of polyglucuronic acid
C5-epimerase  using modified Dische carbazole
methodology.
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Fig. 4. Time course of polyglucuronic acid C5-epimerase
reaction in sodium alginate as a substrate by phenol-

sulfuric acid methodology.
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Fig. 5. Time course of polyglucurenic acid C5-epimerase
reaction in sodium alginate as a substrate by Dische
carbazole methodology.
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Fig. 6. Standard curve for the assay of polyglucuronic
acid CS-epimerase using borate colorizing methodology.
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Table 1. Effect of ultracentrifugation and ammonium
sulfate precipitation on the protein content and specific
activity of polyglucuronic acid C5-epimerase

Specific
activity
(Unit/mg
protein)

Protein Enzyme
amount  activity
(mg/mL) (Unit/mL)

Treatment

After ultracentrifugation
{100,000 X g)
After ultracentrifugation
(100,000 X g) and ammonium  0.561 0.894 1.593
sulfate precipitation (80%)

0.575 0.928 1.614
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Fig. 7. Comparison of activities of polyglucuronic acid
C5-epimerase acting on the various kinds of oxidized
polysaccharides.

A: oxidized cellulose, B: oxidized com starch, C: oxidized
rice starch, D: oxidized sweet potato starch.
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Fig. 8. Effect of temperature on polyglucuronic acid C5-
epimerase activity.
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Fig. 9. Effect of pH on polyglucuronic acid CS-epimerase
activity.

Table 2. Effect of different buffer on polyglucuronic acid
CS-epimerase activity

Buffer (50 mM, pH 7.0) Relative activity (%)

Collidine buffer 100
Citric acid-disodium phosphate buffer 62
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