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Purification and Characterization of Bacteriolytic Enzyme Excreted by Bacillus subtilis SH-1 Isolated
from Coastal Sea. Sung-Hyun Jin*, Young-Gee Jung' and Beung-Ho Ryw’. Public Health and Environment
Institute of Pusan, 613-104, Korea, ‘Departrment of Microbiology. Dong Eui University, Pusan, 614-010. Korea,
tDepartment of Food Microbiology and Technology, Kyung Sung University, Pusan, 608-736, Korea — The
bacteriolytic enzyme produced from Bacillus subtilis SH-1 was purified and characterized, and its molecular
weight was determined. The bacteriolytic enzyme activity was increased about 66.5 times via purification
with recovery yield of 18.5%. The optimum pH and temperature of this enzyme were 9.0 and 50C. The
enzyme was stable within a pH range of 6.0~10.0 and unstable above 60C. The molecular weight of the
enzyme was estimated to be 23,000 dalton in a form of monomer with no other subunits. Effect of the enzyme
on the lysis of bacteria engaged in food posion was tested. The lysis degree was below 31% against Gram
negative bacteria and above 48% in Gram positive bacteria. The values higher than 73% were obtained against
Vibrio sp. and Listeria sp. As the turbidity of dissolved peptidoglycan decreases, the free amino group levels
were increased. And, based on hydrolysis of casein, this enzyme was thought to be an endopeptidase.
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Fig. 1. SDS-polyacrylamide gel electrophoresis of bacteriol-
ytic enzyme.
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After CM-cellulose column chromatography

After 1st Sephadex G-100 gel filteration

: After 2nd Sephadex G-100 gel filteration
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Table 1. Purification of bacteriolytic enzyme produced by Bacillus subtilis SH-1

LA e

Purification

Purification steps Tptal .T’otal Specific acti\{ity Yield .

protein (mg) activity {I]) (U/mg protemn) (%) ratio
Culture supernatant 81,388.0 880,000 10.8 100 1.0
(NH,).50,; (75~90%) 7.327.0 662,000 90.4 75.2 8.4
CM-Cellulose 1,229.0 527,400 429.1 59.9 39.7
1st Sephadex (-100 342.7 222,640 649.7 25.3 60.2
2nd Sephadex G-100 251.0 176,880 704.7 20.1 65.3
Hydroxylapatite 226.8 162,800 717.8 18.5 66.5
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Fig. 2. Molecular weight estimation of bacteriolytic enzyme
from Bacillus subtilis SH-1 by SDS-polyacrylamide gel elect-
rophoresis.

A: Ovalbumin 43 KDa
B: Carbonic anhydrase 29 KDa
C: B-Lactoglobulin 184 KDa
D: Lysozyme 14.3 KDa
E: Bacteriolytic enzyme of Bacillus subtilis SH-1
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Fig. 3. Effect of temperature on the bacteriolytic activity
of the enzyme produced by Bacillus subtilis SH-1.
The reaction was carried out at various temperatures in

0.05M Tris-HC! buffer ¢(pH 7.0) for 30 mun.
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Fig. 4. Effect of pH on the activity of bacteriolytic enzyme
of Bacillus subtilis SH-1.

@ —®: 0.05M acetate, O—C: 0.05M phosphate, Il —M: 0.05
M Tris-HCl, O—-0J: 0.05M glycine-NaOH, & —a: 0.05M
phosphate-NaOH
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Fig. 5. Thermal stability of bacteriolytic enzyme of Bacillus
subtilis SH-1.
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Fig. 6. pH stability of bacteriolytic enzyme of Bacillus subti-
lis SH-1.

Residual enzyme activity was measured after store at 5C
for 24 hours in a given buffer solution.

® ©®: 005M acetate O—C: 0.05M phosphate, l—N: 0.05
M Tris-HCL - 0.05M Glycine-NaOH, ~—A: 0.05M
phosphate-NaOH

celld] £-3-85 #4}3F A= Table 26 A4 HEi= wle}
o] Gram +/d+9] g2 7ol 3l M= lysis
Hezb A Jehdx] edgkort rhd Ab A A=
lysis®] &3}7} glgieh 18] Gram A8 A -Folle
A2 g 7l AR E A lysis7t 48% o] AL E v}
ebvt ot Staphylococcus aureusel|l whsf A cell®] &
ﬁﬁ?’} m‘H‘—Jr»f"] %5 ATt

H, Al F AHZ gk AlFxs Al sl
%aﬂ f*‘ﬂ“&'ﬁl, Vibrio sp.&] 5ol sl A= 73% o] 4]

Table 2. Bacteriolytic action spectra of Bacillus subtilis SH-
1 bacteriolytic enzyme

Lysis %
Strain Living  Heat-
cells killed
cells
Escherichia cofi ATCC 19215 0 60.3
Entevobacter cloacae ATCC 13047 16.6 62.9
Pseudomonas syringae ATCC 12885 0 10.0
Pseudomonas aeruginosa ATCC 27853 6.0 50.2
Proteus vulgaris ATCC 6380 31.0 51.0
Klebstella pneumoniae ATCC 13883 0 384
Citrobacter freundnr ATCC 6750 0 33.9
Salmonella thompson ATCC 10256 9.2 24.5
Shigella flexneri ATCC 9473 2.8 35.1
Vibrio cholera non 01 ATCC 25872 739 73.2
Vibrio vulnificus 79.0 79.3
Vibrio pavahaemolyticus ATCC 27519 74.2 73.6
Vibrio alginolyticus 95.3 94.2
Vibrio damesela 82.9 89.0
Listeria monocytogenes ATCC 19115 78.3 82.0
Listerta iwwvanov: ATCC 19119 73.3 72.9
Bacillus subtilis ATCC 6633 53.1 52.0
Bacillus cevens ATCC 11778 48.2 490
Bacillus licheniformis ATCC 21037 421 43.7
Bacillus megaterium ATCC 25848 70.9 71.4
Micrococcus flavus ATCC 10240 514 73.9
Staphylococcus aureus ATCC 25923 4 4.1
Micrococcus lyvsodetkticus ATCC 4698 87.3 88.0

lysis &7} slgloem gk QJAkRo| gloji] fAle
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§HH AR (9ol A Bacillus subtilis SH-1-&

casein2



[ .

{6

Lwo)

-

(7]

1.0 ~11.8% g}

© Es

i

v o

& 410 B

o n

P~ Q.
(Tp] p—
. 05 2 &
O N '-i?
o {os & 8
g 3x

*— *

g | ©

Q 30 60 a0 120

Reaction time {min)
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