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Characteristics of the Extracellular Enzyme Produced by Vibrio sp. AL-145
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Abstract

The optimum pH and temperature for the purified extracellular enzyme activity were 8.0 and 37° C, respec-
tively. NaCl was required for the activation of the enzyme and optimum concentration was 0.5M. This enzyme
activity was inhibited by HgCl2, CoCl2 and ZnCl2 and stimulated by CaCl2. The activity of enzyme was increased
by L-cysteine and 2-mercaptoethanol, but decreased by o-phenanthroline, p-CMB, EDTA and iodoacetate. The
Km and Vmax-values of extracellular enzyme appeared as 0.717% and 15.39U/mg, respectively. :
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Fig. 1. pH dependence of the extracellular enzyme(alginase)
activity.
The used buffers in the mixtures were 0.1M sodium
acetate-acetate (pH 4.0~6.0), 0.1M Tris-HCl (pH 7.
0~9.0), 0.1M sodium carbonate-sodium hydroxide
carbonate (pH 10.0~11.0).
Substrate concentration : 0.8%Na-alginate contained
0.3M NacCl
Reaction condition : substrate soln. 1.0ml, buffer soln.
1.0ml, enzyme 0.1ml, temp. 37° C, reaction time 50min
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Fig. 2. Temperature dependence of the extracellular enzyme
(alginase) activity.

The used buffer in the reaction mixture was 50mM
Tris~=HCI, pH 8.0

Substrate concentration : 0.4% Na-alginate contained
0.3M NaCl

Reaction condition : substrate soln. 2.0ml, enzyme
“soln. 0.1ml reaction time 50min
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Fig. 3. Stability of the:extracellular enzyme(alginase) at:the.
different pH under preincubation condition.
The enzymes were preincubated for 60min by dialysing
in the various buffer (Fig. 1) solution of the different pH.
Substrate concentration : 0.4% Na-alginate contained
0.3M Nadl
Reaction condition : substrate soln. 2.0ml, enzyme
sofn. 0.1ml, temp. 37° C, reaction time 50min
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Fig. 4. Stability of the extracellular enzyme (alginase) at the
different temperature under preincubation condition.
The enzymes were preincubated for 30min at different
temperature.
Substrate concentration : 0.4% Na-alginate contained
0.3M NaCl
Reaction condition : substrate soln. 2.0ml, enzyme
soln. 0.1ml, reaction time 50min
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Fig. 5. Effect of NaCl concentration on the extracellular
enzyme(alginase) activity.
The used buffer in the reaction mixtures was 50mM
Tris-HCl pH 8.0
Substrate concentration : 0.4%Na-alginate
Reaction condition ; substrate soln. 2.0ml, enzyme
soln. 0.1ml, temp. 37° C, reaction time 50min

Table 1. Effect of metal ions on the extracellular enzyme(al-

ginase) activity
Metal ion* Relative activity(%)
Control 100.0
K* 86.8
Li* 87.8
Ba’* 70.1
Ca** 122.6
Co?* 55.2
Cu?* 69.7
Hg*" 8.1
Mg* 111.2
Mn?t 69.2
n** 27.2
NHi# 92.7

* Chloride form (2mM)
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Table 2. Effect of chemical reagents on the extracellular en-
zyme (alginase) activity

Reagents Conc.(mM) Relative activity(%)
Control 0 100.0
0.05 100.0
0.1 100.0
L-Cysteine 0.5 1108
1.0 1215
5.0 289.2
10.0 411.4
0.05 © 58.8
0.1 7.6
0.5 8.0
EDTA 1.0 7.7
5.0 2.5
10.0 1.3
0.05 51.9
0.1 53.8
I . 0.5 68.4
Dithiothreitol 1.0 79.1
5.0 81.0
10.0 114.2
0.05 947
0.1 95.6
lod 0.5 90.9
odoacetate 1.0 3.0
5.0 22.4
10.0 0.6
0.05 1.4
0.1 8.2
0.5 25
p-CMB 1.0 8.9
5.0 17.0
10.0 -
0.05 108.3
0.1 94.9
. 0.5 91.8
o-Phenanthroline 1.0 82.9
5.0 18.4
10.0 26.6
0.05 84.8
0.1 88.9
2-Mercaptoethanol 0.5 94.2
1.0 98.7
5.0 177.2
10.0 155.1
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Fig. 6. Lineweaver-Burk plots of Na-alginate lysis by extra-
cellular enzyme(alginase).

Table 3. Alginolytic activity on several polysaccharides of
extracellular enzyme(alginase)

Substrate Enzyme activity

11.81*
Carboxymethyl cellulose -

Na-alginate

Soluble starch -
Pectic acid 0.02
Carrageenan -
Dextrin -

* Specific activity (U/mg)
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