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ABSTRACT — Bacillus subtilis SH-1 have been isolated and identified from coastal sea, in
Pusan. The optimal cultural characterization of Bacillus subtilis SH-1 for the production of
bacteriolytic enzyme was determined. Bacillus subtilis SH-1 produced the bacteriolytic enzyme
well in the medium consist of 1.0% glucose, 1.0% yeast extract, 1.0% NaCl, 0.02% K,HPO,, 0.
002% MgSO, - TH;0, 0.001% MnSQO, - 5H,0, and 0.0001% FeSO, - TH;0. The optimal medium
pH, incubation temperature, and shaking time for the highest production of the enzyme were 8.

0, 30°C and 28 hours respectively.
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Fig. 1. Effect of temperature on the growth and bac-
teriolytic enzyme production of the Bacillus sub-
tilis SH-1 cultured in PM medium at 30°C for
24hours.
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Fig. 2. Effect of initial pH on the growth and bacteriolytic
enzyme production of the Bacillus subtilis SH-1
cultured in PM medium at 30 °C for 24hours.
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Fig. 3. Effect of NaCl concentration on the growth and
bacteriolytic enzyme production of the Bacillus
subtilis SH-1.
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Table 1. Effect of various carbon sources on the produc-
tion of bacteriolytic enzyme by Bacillus subtilis
SH-1 cultured in PM medium at 30°C for

Catrbon sources Cell growth Relative enzyme
(1.0%, wiv) (0.D., 660nm) activity (%)
None 0.80 19.2
Glucose 1.18 100.0
L-Arabionse 1.20 93.6
D-XYlose 0.83 9.0
Rhamnose 0.94 321
D-Mannose 1.07 91.0
Galactose 0.85 213
Fructose 0.94 76.9
Salicine 1.10 79.9
D-Trehalose 0.98 67.8
Cellobiose 1.20 78.5
Sucrose 1.08 705
D-Melibiose 1.08 92.3
Dextrin 0.72 17.3
Lactose 0.79 13.0
Maltose 0.94 76.5
Adonitol 0.82 41.0
Mannitol 0.95 66.6
Inositol 1.23 96.8
Sorbitol 0.88 435
Glycerol 0.90 62.8
Inuline 0.79 50.5
D-Raffinose 0.87 52.5
Starch 0.96 435
Sodium citrate 0.82 60.2
Acetic acid 0.69 67.9
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Fig. 4. Effect of glucose concentration on the growth and
bacteriolytic enzyme production of the Bacillus subi-
ilis SH-1 cultured in PM medium at 30°C for 24ho-
urs.
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Table 2. Effect of various nitrogen sources on the produc-
tion of bacterioltic enzyme by Bacillus subtilis SH-
1 cultured in PM medium at 30 °C for 24hours.

Nitrogen sources Cell growth  Relative enzy-

(1.0%, wiv) (0.D., 660nm) me activity (%)
None 0.16 24.0
organic nitrogen source

Beef extract 0.98 51.6
Peptone 0.82 81.6
Yeast extract 2.09 100.0
SoyTone 041 733
Polypeptone 1.13 353
Neopetone 0.21 20.0
Proteosepeptone 0.46 73.6
Casitone 135 85.1
TryTone 1.87 533
Malt extract 0.33 23.9
Casein 0.28 24.8
Casamino acid 0.24 235
Urea 0.36 250
polypeptone (0.5%)

+ Yeast extract (0.5%) 1.97 834

In organic nitrogen source

(NH,),SO, 0.09 25.1
NH,NO, 0.13 22.8
(NH,),CO; 0.17 23.6
KNO, 0.23 24.7
NaNO, 0.25 249
NH,Cl 0.18 18.6
(NH,),HPO, 143 783
NaNO, 0.15 30.7
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Fig. 5. Effect of yeast extract concentration on the growth
and bacteriolytic enzyme production of the Bacillus
subtilis SH-1 cultured in PM medium at 30°C for
24hours.
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Table 3. Effect of concentraction of glucose and yeast ex-
tract on the production of bacteriolytic enzyme
by Bacillus subtilis SH-1.

Yeast extract Relative enzyme

Glucose (%, w/v)

(%, wiv) activity (%)
1.0 100
1.0 1.5 98
20 90
1.0 84
1.5 1.5 88
20 72
1.0 72
20 1.5 70
2.0 64
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Table 4. Effect of inorganic salts on the production of bac-
teriolytic enzyme by Bacillus stubtilis SH-1.

Relative enzyme

Salts Conc. (%, wiv) activity (%)
None 62.3
CaCO, 0.1 64.9
Na,CO, 0.1 64.9
K,HPO, 0.02 100.0
CaCl, - 2H,0 0.01 62.8
MgSO, - 7H,0 0.002 73.3
MnSO, - 7TH,0 0.001 84.3
FeSO, - TH,0 0.0001 758
CuSO, - 5H,0 0.0001 58.2
ZnSO, - SH,0 0.0001 59.0
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Table 5. Effect of aeration on production of bacteriolytic
enzyme by Bacillus subtilis SH-1.

Volume of the medium Cell growth  Relative enzyme

per S00m! flask  (O.D.,, 660nm) activity (%)
50 325 414
75 3.48 97.6
100 2.20 98.9
125 225 100.0
150 1.95 96.1
175 127 83.6
200 0.89 73.8

Table 6. Optimum cultural conditions for the production
of bacteriolytic enzyme by Bacillus subtilis SH-1.

Composition of culturing medium for shake culture

Glucose 1.0%
Yeast extract 1.0%
NaCl 1.0%
K,HPO, 0.02%
MgSO, - 7TH,0 0.002%
MnSO, - 5H,0 0.001%
FeSO, - TH,0 0.0001%

Culture. conditions were initial pH 8.0, temperature 30°C,
125 m/ medium/500m! Vol. Shaking flask 70 Oscil/min.
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Fig. 6. Changes of cell growth, pH and bacteriolytic ac-
tivity of Bacillus subtilis SH-1 during the sha-king
culture under optimum conditions indicated in
Table 6.
=m—u : pH
O—0 : Cell growth
®—@® : Enzyme activity

Table 7. Comparision of the bacteriolytic enzyme activity
produced by Bacillus subtilis SH-1 cultured in
OCM and PM medium.

Medium Activity(units/ml)
PM 59.1
OCM 88.0

PM :bacteriolytic enzyme productive media
OCM : optimum culture media

o gt on 1 vjofde] gAEAdL 88 units/m/2A
PMul ] oll A 24x17F w3t A3t diu]ate] oF 49%2] A4
7+ B ch(Table 7).
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