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Abstract

Microoganism producing alkaline protease was isolated from Norway’s mackerel and identified as Bacillus magaterium by
the morphological and physiological characteristics. The optimum culture conditions of this strain for the maximum protease
activity were 1.2% galactose, 1.5% NHiNO;, 0.3% MgSOs, pH 8.0 and 48 hrs. at 35T. Thermostable of this protease was

stability at 10 to 50°C and instability at 60 to 80°C.
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Table 1. Protease isolation medium

Isolation medium (%)
Glucose 20
Casein 05
MgS0; - 006
K:HPO, 01
NaCl 075

pH 7.0

X240 =X

100 mL Erlenmeyer flaskoll 7]Zu)Zjol] 40 mL-& o 121
T, 1587 97% 3 A¥d o4& o] HFsA 35T,
200 rpm (Vision ScienceA}, Seoul Korea)ol] 48A17F v ket 7-g
2°C, 1000 pm oA 2027 ¥4 B3 2 F5AE =
fAhdo2 ¥t

Protease ¥4-& Hammarsten Casein & 7}2 =2 3}o] Anson-
Ogihara 7]2H(24)9 we} Fig. 1¢] o3 a4BHE A5
Aot AT A7) 2dsA 1R S 547)
A wrgo | ml 29H RS orosin 1 mg o FFsHe
FAEE JehE 4% 1 wmit2 3tk

Addition Sample Control
Butter solution 04 mL 04 mL
2% Casein solution 05 mL 04 mL
Preincubation at
y 35C for 5 min.
Enzyme solution 01 mL -
l Incubation at
35C for 20 min.
044 M T.CA solution 1.0 mL 10 mL
Enzyme solution - 01 mL
Stabilization at
35C for 30 min.
A Filtration
Filtrate 1.0 mL 10 mL
0.55M NayCO; solution 25 mL 25 mL
Folin reagent(x3) 05 mL 05 mL
\
Coloration at
35°C for 30 min.
y
Measured optical
density at 660 nm

Fig. 1. Assay of enzyme activity.
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Table 2. Biochemical characteristic of proteolytic enzyme

100
production strain
Characteristic strain C-08 80 b
Gramstain " 3
. <~ G0
Spore foming + =z
Catalase + % 10
Oxidase + ;
Voges-prokauer test - § 20}
Araerobic growth - &
Adid from I N
D—GlllCOSE + 1 2 3 4 5 6 7 8 910111213114
L-Arabinose d Initial pH
D-Xylose d Fig. 3. Effect of initial pH on the enzyme production.
Hydrolysis of
Casein d Table 3. Effect of carbon sources on the enzyme production
Gelatin +
Starch - Carbon sources  Relative activity(%) pH(final)
Utilization of citrate + D-glucose 3 586
Nitrate reduced to nitrate + D-galactose 217 594
Formation of indole - D-fructose 0 617
Growth in NaCl D-mannose 9% 6.19
2% + D-xylose 0 588
3% + D-arabinose B 702
5% + D- rhamnose 0 8.76
7% + D-manmnitol 0 6.21
Maltose B 6.05
Growth at Lactose 8 647
5T d D-raffinose 2 620
10C * Soluble strach 40 628
0T + Inulin 4 616
0T + a-cellulose 1 6.24
50C - None 100 5.86

D' positive, -:negative, d: 11 ~ 89% of strains positive.
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25 30 35 40 45 Fig. 4. Effect of carbon sources concentration on the
Initial temperature(<C) enzyme production.

Fig. 2. Effect of initial temperature on the enzyme production.
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Table 4. Effect of nitrogen sources on the enzyme production

Nitrogen sources Relative activity(%) pHfinal)
Peptone 16 610
Casein 6 5.76
Yeast extract 3 590
Malt extract 133 557
Beef extract 10 557
L-asparagine 183 6.03
Urea 6 583
(NH)SO; %0 59
NH( 120 6.2
NH{NG; 223 6.10
KNGy 16 553
Albumin 26 54
NaNO; 13 6.90
None 100 560

100
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Fig. 5. Effect of nitrogen sources concentration on the
enzyme production
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Table 5. Effect of metal salt on the enzyme production

Metal salt  Relative activity(%) pHfinal)
MgS0, 12 59
CoCly 40 610
CaCly 2 6.15
CuSOy 5 5.70
Pb(NO3). 0 590
ZnS0, 0 590
FeSO, 15 570
AgNOs 0 59
Li;SOy 0 6.00
MnSO, 0 6.10
Hg(h 10 5.70
Ka 0 6.00
None 100 6.10

Table 6. Protease production medium

Production medium (%)

D-galactose 12
Casein 05
NHNOs 15
MgS0, 03
KHPO, 01
NaQ 3.0
pH 8.0

#2| protease 2 LMY
229 protease & 40, 50, 60, 708} 80THN 60% F<
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Fig. 6. Effect of metal salt concentration on the enzyme
production.
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Fig. 7. Thermostability of the protease.
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