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Table 1. Summary of the purification steps of the alkaline protease.

Purification Volume Total Protein Total activity Specific activity Yield Purification factor
step (m)) (mg) (units) (units/mg protein) (%) (fold)
Crude enzyme 2,030 2,314 419,195 181 100 1
Ammonium sulfate precipitation 100 32 65,870 2,058 16 11
DEAE-Sephadex A-50 64 7.7 39,715 5171 95 29
Sephadex G-150 33 13 10,135 7,796 24 43
Protein contents were determined by Lowry's method.
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Fig.1. Lineweaver-Burk plot for the determination of Michaelis-
Menten constant of the protease.
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Fig. 2. Effect of reaction temperature on the protease activity.
Protease activity was determined at pH 120 by a meodification of
the method which was originally described by Anson, using 0.6
% casein as substrate.
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Fig. 3. Effect of pH on the protease activity. Enzyme assay me-
thod refers to Fig. 2 except for pH: Variation of pH for the reaction
mixture was attained by employing the buffers, 0.05 M Mcllvaine
buffer for pH 7.0~75, 005 M Tris-HCI buffer for pH 7.5~9.0,
0.05 Boric acid-NaOH buffer for pH 9.0~11.0, and 0.05 M NaHCO;-

NaOH buffer for pH 11.0~13.0.
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Fig. 4. Thermostability of the alkaline protease. The enzyme solu-
tion was preincubated at various temperature and the enzyme acti-
vity was measured with time intervals. 30C, @—@; 40C, O—0O;
50C, a—a; 60C, A—A
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Fig. 5. PH stability of the protease. The enzyme solution was

adjusted to various pH, and then incubated at 5C for 16 hr. The
residual activity was determined after adjusting pH to 12.0.
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Fig. 6. Determinaton of molecular weight of the alkaline protease
by SDS-polyacrylamide gel electrophoresis. 1) Bovine erythrocytes
MW. 29,000) 2) Albumin, egg (M.W. 45000) 3) Albumin, bovine
MW. 66,000) 4) B-Galactosidase from E. coli (MW. 116,000).
P: the purified protease

Table 2. Effect of metal ions on the protease activity

Metal ions Relative activity Metal ions  Relative activity
(10 mM) (%) (10 mM) (%)
None 100 Mn?* 101
K* 95 Cu?* 9
Li* 105 Hg?* 2
Co** 91 Fe** 98
Cat 103 " Fe?t 91
Mg?t 101 Zn** A

Five hundred microliters of the enzyme solution dissolved in 0.05
M Tris-HCl buffer (pH 8.0) were mixed with 05 m/ of 10 mM
salt solution. The mixture was pre-incubated for 30min. at 30C,
and then the residual activity of the enzyme was determined.
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Table 3. Effect of various detergents on the activity of the pro-
tease.

Detergents Concentration Relative activity (%)
SDS 1X107*M 102
Tween 20 1% 124
Tween 80 1% 125
Triton X-100 1% 164
Control 100

The mixture containing 0.5 m/ of protease solution dissolved in
10 mM phosphate buffer (pH 8.0) and 0.5 m/ of detergent solution
was incubated at 30C for 30 min., and the enzyme activity was
determined.

Table 4. Effect of inhibitors on the activity of the protease.

Reagent Concentration (mM) Relative activity (%)
EDTA 1 19
Sodium thioglycolate 1 9
p-CMB? 1 88
L-Cysteine 1 89
Sodium thiosulfate 1
TPCK® 1 80
PMSF 1 20
Control 100

The mixture containing 0.5 m/ of protease solution dissolved in
10 mM phosphate buffer (pH 8.0) and 0.5 m/ of inhibitor solution
was incubated at 30C for 30 min. and the enzyme activity was
determined. “p-chloromercuribenzoic acid(p-CMB), N-tosyl-L-phen-
ylalanine chloromethyl ketone (TPCK), “phenylmethylsulfonyl fluo-
ride(PMSF)
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Characteristics of a alkaline protease from Afteromonas sp.
In-Ok Yeo?, Seong-Hyun Chot!, Jae-Sook Lee! and Chan-Jo Kim™(\Department of Food Science and Technology, Chungnam
National University, Taejon 305-764, Korea. *Kwang Dong Pharmaceutical Co. Ltd, Seoul 152-053, Korea)

Abstract : An alkaline protease-producing bacterium was isolated from Korean hot pepper paste and identified as
Alteromonas sp. CN301. A alkaline protease was purified and characterized. The optimal pH and temperature for
the enzyme activity were pH 12.0 and 35T, respectively. Molecular weight of the enzyme was determined as 31,000
dalton by the SDS-PAGE. The enzyme was stable in the range of pH 60~13.0 showing the residual activity above
80% of the enzyme activity. The residual activity of the enzyme was 64% when the enzyme was incubated at 50C
for 1 hr. The activity of the enzyme was not affected by most metal ions tested except Hg’*, and activated by
Triton X-100, Tween 20 and Tween 80. The enzyme activity was severely inhibited by PMSF and EDTA, suggesting
that the enzyme is serine protease having metal ion in its structure.
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