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Properties of an Extracellular Amylase Produced by the Marine Halophilic Bacterium Vibrio alginolyt-
icus. Kim, Young Jae. Department of Microbiology, College of Natural Sciences, Changwon National Univer-
sity, Sarim-Daong, Changwon 641-773, Kyungnam, Korea — V. alginolyticus 138-2, a marine halophilic bacterinm,
produced an extracellular amylase with a molecular weight of ca. 56,000. The analysis of the digestion products of
soluble starch by thin layer chromatography (TLC) revealed that the extracellular amylase of V. alginolyticus 138-2
is a saccharifying-type alpha-amylase. The alpha-amylase activity of the culture supernatant of soluble starch was
optimal at pH 6.0 and 45 °C. Ca®* slightly increased the alpha-amylase activity, whereas Hg?*, Zn*, Cu?*, Ni%*,
Fc?*, and Mn®" inhibited the enzymatic activity. Alkylating thiol group agent, iodoacetic acid did not affect the
alpha-amylase activity, but reduced thiol reagents such as dithiothreitol, cysteine, and beta-mercaptoethanol stimu-
lated the enzymatic activity. On the other hand, even if V alginolyticus 138-2 is a marine halophilic bacterium, its

alpha-amylase activity was significantly inhibited by NaCl
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Fig. 1. Molecular weight estimation of an extracellular amy-
lase from V. alginolyticus 138-2.

(A) Coomassie Brilliant Blue R staining'(right) and active staining
(left). Amylase activity was detected in sit after SDS-PAGE, as
described in Materials and Methods. A 12.5% gel was used
o analyze 15Ul of culture supernatant. (B) Molecular weight
estimation. The molecular weight standards used were phospho-
rylase b, bovine serum albumin, ovalbumin, carbonic anhydrase,
and beta-lactoglobulin.



starch by an extracellular amylase from V. alginolyticus
138-2.

Enzyme reaction was carried out at 45°C for 12 h as
described in Materials and Methods. The hydrolysis products
were analyzed at different reaction time. Lane 1, 0.5 h; lane
2, 1 h; lane 3, 2 h; lane 4, 4 h; lane 5, 12 h. As standards
(5), glucose (Gp). maltose (Gg), maltotriose (Gz), and malto-
pentose (Gs) were used.
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Fig. 3. Temperature and pH profiles of an extracellular
alpha-amylase produced by V. alginolyticus 138-2.

(A) The extracellular alpha-amylase activity of culture super-
natant was assayed at various ranges of temperature in 50
mM MES-NaOH buffer (pH 6.0). (B) The extracellular alpha-
amylase activity in the culture supernatant was measured with
different ranges of pH. Buffers used at 50 mM were MES
(pH6 to 6.3), HEPES (pH7 to 8), tricine (pH& to 8.5), and
CAPSO (pH 10). Hydrolysis of 0.5ml of 1% soluble starch
was done in a mixture containing 0.1 ml of enzyme sample
and 0.4 ml of 50 mM buffer solution at 45 °C.

Table 1. Effects of metal ions and chelating reagents on the
activity of extracellular alpha-amylase from V. alginolyticus

Compounds Concentration (mM)  Relative activity (%)
None 100
EDTA 1 51
4 41
Phenanthroline 1 94
4 90
Todoacetic acid 1 100
4 99
CaCly 0.5 111
1 108
Mg(Cl, 0.5 104
1 96
MnCl, 1 73
4 62
FeCl, 1 85
4 60
NiCl, 1 36
4 74
CuCl, 1 61
4 41
ZnCl, 1 65
4 50
HeCl, 1 46
4 9

A)FH Y. Zinc-specific chelator 1,10-phenanthroline®]] 2]l
+ extracellular alpha-amylase] &4 o] A< A=A ¢
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Fig. 4. Effect of the reduced thiol reagents on the extracel-
lular alpha-amylase activity.

The extracellular alpha-amylase activity of culture supernatant
was assayed at various concentrations of dithiothreitol (circles),
cysteine (squares), and beta-mercaptoethanol (friangles).
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Fig. 5. Effect of NaCl concentration on the activity of an ex-
tracellular alpha-amylase from V. alginolyticus 138-2.
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