Kor. [ Appl Microbiol. Biotechnol.
Vol. 19, No.4, 383-389 (1991)

X2 - LZUE|M ProteaseE AHASH= Pseudomonas sp. RP-2222|
CETIEES FNIRENE
Ea - HEHE - oM AU
Zathetn AE S
‘SHOiSm AZ i)

Isolation of Alkalopsychrotrophic Protease-Producing Pseudomonas sp.
RP-222 and Properties of Its Crude Enzyme
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Abstract — In order to produce alkaline protease, psychrotrophic bacterium which have high
enzyme activity at low temperature, was isolated by using enrichment culture from various
samples and identified as genus alkalopsychrotropic Pseudomonas sp. RP-222. The optimal cul-
ture conditions for enzyme production were pH- 10.0, temperature —20C and culture time—4
days. The optimum pH and temperature for the enzyme activity were pH 10.5 and 40T, respec-
tively and the enzyme was relatively stable at pH 7.0~13.0 and below 50C. The enzyme was
inhibited by ethylenediaminetetraacetate and phenylmethylsulfonylfluoride, indicating that the
enzyme was a serine metalloenzyme, but considerably stable in the presence of surface active
agents. Activity of the enzyme was increased by the addition of 0.05% Na-a-olefin sulfonate.
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Table 1. Alkalopéychmtrphic prtease activity of the iso-
lated strains

Isolated Halo size® Protease activity (U)"

strains - w - - - - :
5C 10C 15C 20C 25C 30C 37C

RP-77 ++ 210 890 1870 1650 1030 950 —
RP-101 4+ 250 870 1090 1635 1328 910 —
RP-103 44+ 450 940 1010 2042 1920 790 -

RP-222  4+4 4+ 470 976 1680 2280 2020 825 57
RP-1090 +4++ 310 450 1100 1870 1950 935 —
RP-2109 +++ 405 820 1890 1680 1070 240 —
RP-SJ-1 ++ 205 610 1040 1820 1071 510 -
RP-5103 + 145 870 1050 1125 970 580 —

a) Strains were cultivated on PCA medium (pH 10.0)
at 20C for 4 days (+: low, + +: medium, + + +:
large).

b) Strains were aeroibically cultivated on PC medium
(pH 10.0) at indicated temperature for 4 days.

Fig. 1. Formation of clear zone on PCA medium con-
tained 5% skim milk powder,

Strains were incubated at 20C for 4 days.
1: RP-222, 2: RP-103, 3: RP-5]-1, 4: E. celt JM109

ufoFalod 10Tl A ABF-o] FF 32 casein &35 °]
8l "E 37Ce| A4 ASo] AAEE AL - o
A protease AT 2000 FF5F AEdle] PC o
AuRR| ol A E A4S ZAF A protease EA o]
=< 87/ 5= Table 13} o} &3] 24 #e
T FolA RP-222& AAIAME7 713 43)od
#Hg gFE ARt o, PCA AR Aol A <]
clear zone-2 Fig. 13} %}
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Table 2. Taxonomical characteristics of the isolated
strain RP-222

Characteristics RP-222

Morphological characteristics
Form Rod
Size (um)
Length (um)
Motility -+
Gram staining —
Spore -~
Aerobe +
Cultural characteristics
Growth on MacConkey agar +

Growth on medium for Pseudomonas
1solation

Temp. range for growth 5~30C
Optimum temperature 20C
pH for growth 7.0~10.3
Optimum pH 10.0
Physiological characteristics

Fluorescent pigment

King A -

King B -+

F agar +

P agar —

+

Urease —
NO; +
Tryptophen -
Glucose +
Arginine +
Gelatin ! +
PNPG(P-nitrophenyl-g-D-galactopyranoside) -
Arabinose =
Mannitol +
NAG(N-acetyl-glucosamine) +
Maltose +
Gluconate -+
Caprate —
Adipate —
Maltate +
Citrate o
Phenyl-acetate -
Oxidase +-
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Table 3. Effect of temperature on growth and protease
activity of RP-222

Temperature Cell growth Protease activity
(C) (0O.D at 660 nm) (Unit)
5 0.89 470
10 0.95 976
15 1.24 1680
20 1.42 2280
25 1.30 2020
30 0.80 825
37 0.10 57
40 — —
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Fig. 2. Polyacrylamide gel electrophoretic patterns of
alkaline protease according to cultural temperature.
A: SDS-polyacrylamide gel electrophoresis

B: 0.1% Casein-polvacrylamide gel electrophoresis
Lane 1: Standard protein markers, 2: Culture broth
at 37C, 3: Culture broth at 30C, 4: Culture broth at
25C, 5: Culture broth at 20C, 6: Culture broth at 15C,
7: Culture broth at 10C
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Table 4. Effect of initial pH on growth and protease
activity of RP-222

pH Final pH Cell growth Protease activity

(O.D at 660 nm) (Unit)

6.0 7.92 0.52 145
7.0 8.15 091 1150
8.0 8.37 1.21 1500
9.0 8.60 1.27 1910
9.5 8.90 1.40 2300
10.0 8.90 1.40 2300
10.3 9.10 1.29 2180
10.5 9.45 0.95 1920

Strain was cultured on PC medium at 20C for 4 days.
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Fig. 3. Changes of alkalopsychrotrophic protease pro-

duction, pH and cell growth by Pseudomonas sp. RP-
222.
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Fig. 5. Effect of pH on the activity and stability of
the alkaline procease.
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Table 5. Effect of inhibitor and detergents on the alka-
line protease activity

Inhibitor Concentration Relative activity (%)
None 100
PMSFV 10 mM 18
Idoacetic acid 2.5 mM 69
SDS? 0.2% 30
EDTAY 10 mM 4
O-Phenanthroline 1 mM 120
Potassium cyamide 10 mM 0.8
L-Cysteine 1 mM 80
Tween 80 1 mM 139
LASY 0.05% 119

0.1% 103
AOSY 0.05% 130
0.1% 128

U Phenylmethanesulfonyl fluoride
2Sodium dodesylsulfate
*Ethylenediamine tetraacetic acid
?Linear alkylbenzene sulfonate

¥ Na-a-olefin sulfonate
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