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Production of Bacteriolytic Enzyme by Using Immobilized System. Beung-Ho Ryu*, Jong-Ok Park'
and Sung-Hyun Jin®. Department of Food Microbiology and Technology, 'Department of Chernistry, Kyung
Sung University, Pusan 608-736, Korea, *Public Health and Environment Institute, Pusan 613-104, Kores — Ba-
ctllus subtilis SH-1 screened from coastal sea water of South Korea was used to produce bacteriolytic enzyme.
The production of bacteriolytic enzyme by immobilized cells was investigated. The optimum conditions for
the continuous production of the bacteriolytic enzyme using immobilized cells were 2.4 mm diameter of 0.3%
alginate beads, 20 mi/h of substrate feeding rate and 20 //min of aeration rate. A productivity of 76.5 to
88.0 units/m/ could be obtained for 25 days by continuous column reactor under the optimum conditions.
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= FEEE Streptomyces vutgersensis(4), Stveptomyces
griseus(5), Streptomyces albus G(6), Streptomyces eryth-
raeus(7) S-o| 9lar “18]ell . Staphylococcus aureus(8),
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EAQstE, 5 el Helgh 5 ookt
Fo| 63~75% YEob &HEs Aasdel el A
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Fig. 1. Immobilization apparatus of microbial celis.
1. Mixture tank of cells and sodium alginate

2. Molding tank

3. Received tank with CaCl, solution

4. Oxygen tank
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Fig. 2. Schematic diagram of the air bubble column reactor
for production of bacteniolytic enzyme.

1. Culture medium stock vessel 6. Warm water pooul
2. Penstattic pump 7. Alr pump

3. Continuous column reactor 8. Air filter

4. Water jacket 9. Gas filter

5. Water jacket pump 10. Harvest tank
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Table 1. Bacteriolytic enzyme activity of immobilized wholl
cells by various polymer matrices,

Wet Concen- Bacteriolytic
Matrices cells tra{tmg {Tf enz'yr.ne
(g) matrices {relative
(%) activity, %)
Agar 1.0 2.5 76.1
Sodium alginate 1.0 3.0 100.0
K-carrageenan 1.0 3.5 78.2
Polyacrylamide 1.0 6.5 95.7
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Fig. 3. Effect of various sodium alginate concentractions
on the production of bacteriolytic enzyme in culture broth.
Z: relative activity (%)
| I: number of cells per m/

Table 2. Preparation of Ca-alginate beads with various par-
ticle size.

Flow rate of
blow off {; 3 5 7
stream (//min)

Diameter
of undried 3.0 24 2.1 14
beads (mm)

Numbers of
particles achieved
from 1,000 m/

alginate

700 1100 1600 4100

Bacteriolvtic
enzyme
productivity
(umts/m/)

78 92 93 63

Bacillus subtilis SH-1 04 & sodium alginate2} *
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Fig. 4. Semicontinuous production of bacteriolytic enzyme
by free and immobilized cells of Bacillus subtilis SH-1 in

column reactor.

One fermentation cycle took on every 24 hrs.
= free cells

® - ®: immobilized cells

-------- : exchange of fresh production medium
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Fig. 5. Effect of air flow rate on the production of bacteriol-
vtic enzyme by Ca-alginate immobilized cells of Bacillus su-
btilﬁs SH-1 in continuous culture.
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Fig. 6. Effect of flow rate of substrate on the production
of bacteriolytic enzyme by Ca-alginate immobilized cells of
Bacillus subtilis SH-1 in continuous culture.
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Fig. 7. Continuous fermentation for production of bacteriol-
ytic enzyme by immobhilized cells of Bacillus subrilis SH-1
in column reactor.
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