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Abstract — The intracellular alginase from Vibrio sp. AL-145 was purified by ion chromatography
on DEAE-Celiulose column, Q-Sepharose column, and gel filtration on Sephadex G-100 column,
The optimum pH and temperature for the activity of the purified intracellular enzyme were 8.0
and 37T, respectively. The enzyme was stable at the pH range of 7.5~8.5, and at 30T for 30
min. The molecular weight of the intracellular enzyme was estimated to be about 23,000 daltons
by SDS-polyacrylamide gel electrophoresis. NaCl was required for enzyme activity and the optimum
concentration was 0.5 M. The activity of intracellular enzyme was inhibited by Co®*, Hg®*, Zn?*,
0-phenanthroline, p-CMB, EDTA and iodoacetate, and stimulated by Ca*’, L-cysteine and 2-mercap-

toethanol. This enzyme was an alginase specifically degrading alginic acid.
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Fig. 1. DEAE-Cellulose chromatogram (® 3.0 30 cm)
of the crude enzyme obtained from cell extraction for
purifying the intracellular alginase.

The enzymes were eluted with a gradient of 0—~1.0
M NaCl in 30 mM Tris-HCl buffer (pH 7.0). The flow
rate and fraction volume were 30 mi/hr and 4 ml, res-
pectively.
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Fig. 2. Sephadex G-100 chromatogram (® 2.6 X100
cm) of the Na-alginate positive fraction (B) obtained
by the DEAE-Ceilulose chromatography for purifying
the intracellular alginase.

The enzymes were eluted with 30 mM Tris-HCI buffer
(pH 7.0). The flow rate and fraction volume were 4(
m//hr and 5 ml, respectively.
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Fig. 3. Q-Sepharose chromatogram (P 1.5X25 cm)
of the Na-alginate positive fraction obtained by the Se-
phadex G-100 chromatography for purifying the intra-
cellular alginase.

The enzymes were eluted with a gradient of 0~1.0
M NaCl in 30 mM Tris-HCI buffer (pH 7.0). The flow
rate and fraction volume were 30 m//hr and 4 ml, res-
pectively.
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Fig. 4. Sephadex G-100 rechromatogram (P 2.6<X 100
cm) of the Na-alginate positive fraction (B) obtained
by the Q-Sepharose chromatography for purifying the
intracellular alginase.

The enzymes were eluted with 30 mM Tris-HCI buffer
(pH 7.0). The flow rate and fraction volume were 40
ml/hr and 5 ml, respectively.

Ar-g-3hdct

zb A A A zel 482 Table 1o el
Wach AW F2 2asde] 342 0.84 U/
mge}¢l+d], DEAE-Cellulose #AZn}lE 1238 Z
I TR 283U/mg AAEE= 33vlgdc) Se-
phadex G-1003 Q-Sepharose ZLEvlE 1zj3]-E 3}
g 549 IR8A 2 A e 2k7H 531, 6.67 U/mg

&2 1014 U/mg, HAI S 12.1v]%ic)



Vol. 23, No. 4

435

Table 1. Purification of the intracellular alginase from Vibrio sp. AL-145

: Protein Total Specific Yield Purification
Fraction (mg) activity (U)  activity (%) (fold)
Crude enzyme (Cell ext.) 75.8 63.4 0.84 100 1.0
DEAE-Cellulose chromatography 9.5 26.9 2.83 42.0 3.3
Sephadex G-100 chromatography 4.1 21.8 5.31 344 6.3
Q-Sepharose chromatography 1.5 10.1 6.67 159 7.9
Sephadex G-100 rechromatography 0.8 7.1 10.14 11.2 12.1
*Total unit/mg-protein
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Fig. 5. SDS-Polyacrylamide gel electrophoretogram of
the purified intracellular alginase.

M-P; molecular weight marker proteins, I-E; intracel-
lular enzyme, Mp; rabbit muscle phosphorylase 97,400
Da, Mb; bovine serum albumin 66,200 Da, Mo; ovalbu-
min 45,000 Da, Mc; bovine carbonic anhydrase 32,000
Da, Ms; soybean trypsin inhibitor 21,500 Da, Me; lyso-
zyme 14,400 Da
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Fig. 6. Effect of pH on the activity and stability of

intracellular alginase.

The used buffers in the mixture were 0.1 M sodium

acetate-acetate (pH 4.0~6.0), 0.1 M Tris-HCI (pH 7.0~

9.0) and ¢.1 M sodium carbonate-sodium hydroxide ca-
rbonate (pH 10.0~11.0). For stability, the enzymes
were preincubated for 60 min by dialysing in the va-
rious buffer solutions of the different pH.
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Fig. 7. Effect of temperature on the activity and stability
of intracellular alginase.

The reaction was carried out under standard condition
except that reaction temperature was varied. For stabi-
lity, the enzymes were preincubated for 30 min at dif-
ferent temperature.

W: activity, A: stability
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Fig. 8. Effect of Na(Cl concentration on the intracellular
alginase activity.

The reaction was carried out under standard condition
except that NaCl concentration was varied.
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Table 2. Effect of metal ions on the intracellular algi-
nase activity

Metal 1on Relative activity (%)
None 100.0
K+ 70.1
Lit 32.5
Ba** 65.7
Ca’* 110.1
Co?t 5.5
Cut 81.0
Hg*™* 10.6
Mg?t 100.7
Mn?* 64.6
Zn*t 274
NH** 96.0
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Table 3. Effect of chemical reagents on the intracellular
alginase activity

Conc. Relative
Reagents (mM) activity

(%)

None 100.0
[.-Cysteine 0.05 94.8
0.5 1404

1.0 151.2

5.0 3454

EDTA 0.05 82.0
0.5 15.0

1.0 14.6

5.0 9.0

Dithiothreitol 0.05 31.3
05 57.2

1.0 475

5.0 949

lodoacetate 0.05 04.7
05 92.7

1.0 339

5.0 10.3

p-CMB 0.05 99.6
0.5 442

1.0 29.6

50 22.7

o-Phenanthroline 0.05 104.3
0.5 94.2

1.0 9.2

5.0 64.1

2-Mercaptoethanol 0.05 88.8
0.5 96.4

1.0 97.1

5.0 1404
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