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Properties of a Thermolabile Alkaline Phosphatase from
the Marine Bacterium Vibrio sp. M—96
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Abstract

A thermolabile alkaline phosphatase has been purified through steps of osmotic shock, ammonium suifate salting-
out, and DEAE-cellulose chromatography from the cultured broth of the marine Vibrio sp. M—96 strain. The optimal
temperature for the enzyme activity was 35C. The optimal pH was pH 11.0, and the range of pH stability was
pH 10.4 to 12.0. Thermal inactivation occured within 6 minutes at 60C. The enzyme was considerably inactivated
by 0.1mM concentrations of Hg®*, Ni** and Zn**, whereas activated up to 234% by 1mM of Mn*". The activation
energy and deactivation energy by the Arrhenius equation were 4.02 Kcal/mol and 9.09 Kcal/mol, respectively. The
Km and Vmax values of the enzyme for p-nitrophenylphosphate were found to be 0.0465mM and 0.001335mM
/min, respectively. Active form of the enzyme had a molecular weight of 57,000 dalton determined by the Sephadex
G-200 gel filtration method.

Key words * Alkaline phosphatase, thermolabile enzyme, thermostability, Vibrio.
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Table 1. Effect of metal salts on the alkaline phospha-

tase activity*

Metals 1mM 0.1mM
None 100 100
Al(NOs) 75 123
BaCl, 68 119
CaCl, 53 98
CdCl, 35 57
CoCl, 148 112
HgCl, 2 16
KCl 73 100
MgCl, 95 110
MnCl, 234 114
NaCl 87 90
Ni(CH5COO0). 36 20
Pb(NO;). 80 87
ZnCl 32 35

* Activity is expressed relatively to the control incubated

in the absence of any metal salts.

Kovac test, Indole test, G+C % 359 AgE F3ld
P3H .
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Fig 1. Activity of the alkaline phospatase.
(A) Effect of temperature on the optimal activ-
ity
(B) Effect of pH on the optimal activity(®) and
the stability( *)
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Fig 2. Heat stability of the alkaline phosphatase.
(A) Remaining enzyme activity after 10 min at
each temperature
(B) Heat inactivation within 10 min at 50C(a),
60C(m) and 70C(¢)
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Fig. 4. Effect of the p-nitrophenyl phosphate concentra-
tions on the reaction rate of the alkaline phos-
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