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Abstract — In order to produce the bacteriolytic enzyme, bacterial strains capable of excreting
a large amount of the enzyme were screened from the coastal sea water samples in Pusan. The
bacterial strain SH-1, which showed the highest activity among 43 bacteriolytic enzyme producing
bacteria, was finally selected for further studies. The strain SH-1 was an endospore-forming gram-
positive rod, and the position of spore was paracentral. These morphological characteristics assigned
the isolated strain to the morphological group I classified by Gordon. The fatty acid composition
of the bacterial stain was analyzed to be consisted of branched chains of iso-Cn and anteiso-Cn.
Based on the percent content of the branched chain (93.85%), the isolates could be identified
as a species of Bacillus. According to the experimental results of the API system (API 50CHB
& API 20E) the strain was identified as Bacillus subtilis. Numerical texonomy, in which 82 major
characters were examined using several species of Baciilus as the standard bacteria, indicated
that the strain SH-1 showed 90% similarity to Bacillus subtilis. Thus, the isolated strain SH-1

could be identified as Bactllus subtilis.
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Table 1. Comparison of bacteriolytic activities among
isolated sirains.

Bacteriolytic
. O.D. .
Strains (660 nm) activity
(Units/mi)
Strain No. SH-1 1.98 59.1
SH-2 1.78 41.6
SH-3 1.27 48.2
SH-4 1.36 32.4
SH-5 1.12 31.2
SH-6 0.97 34.7
SH-7 1.58 51.2
SH-8 2.05 48.7

Cultivation was carried out at 30C for 24 hr on a sha-
king incubator.
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Table 2. Cultural characteristics of the isolated strain
SH-1 on the nutrient agar plate.

Content Characteristics
Size (diameter) 4~5 mm
Shape Irregular
Elevation Flat
Margin Erose
Color White
Surface appearance Rough
Density Opaque
Consistency Friable

Cultivation was carried out at 30C for 24 hours.

Table 3. Morphological characteristics of the isolated
strain SH-1.

Content Characteristics
Gram stain Positive
Shape of a cell Rod
Width of a cell (umj 0.8
Length of a cell (um) 2.8
Spore shape Ellipsoidal
Spore position Paracentral
Motility Motile
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Fig. 2. A gas liquid chromatogram for the analysis of
fatty acids of strain SH-1.
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Table 4. Biochemical characteristics of the isolated and reference strains.

P ATCC ATCC ATCC ATCC  ATCC
SH-1 6633 11778 25848 23845 21037
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Table 4. Continued
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Test

i ATCC
SH-1 6633

ATCC
11778

ATCC
25848

ATCC
23845

ATCC
21037

API 20E
50. Ortho-nitro-phenyl-galactoside (ONPG)
51. Arginine (ADH)
52. Lysine (LDC)
53. Ornithine (ODC)
54. Sodium citrate (CIT)
55. Sodium thiosulfate (H2S)
56. Urease (URE)
57. Tryptophane desaminase (TDA)
58. Indole (IND)
59. Sodium pyruvate (VP)
60. Gelatinase (GEL)

Conventional method
61. Growth on MacConkey agar
62. Haemolysis on sheep blood agar
63. Cell width>1.0 pm
64. Cell length>3.0 um
65. Motility
66. Spores ellipsoidal
67. Spores central or paracentral
68. Anaerobic growth
69. Gas form glucose
70. Catalase
71. Oxidase
72. Egg-yolk lecithinase
73. Hydrolysis of casein
74. Growth at pH 6.8, nutrient broth
75. Growth at pH 5.8, nutrient broth
76. Growth at 10C
77. Growth at 50C
78. Growth at 55T
79. Growth in Nacl 0%
80. Growth in Nacl 8%
81. Growth in Nacl 10%
82. Growth in Nacl 12%
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+; Positive reaction, —; Negative reaction

# SH—1; Isolated strain, ATCC6633; Bacillus subtilis, ATCC11778; Bacillus cereus, ATCC25848; Bacillus megate-
rium, ATCC23845; Bacillus amyloliquefaciens, ATCC21037; Bacillus licheniformis
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Fig. 3. A dendrogram showing the relationship among
Bacillus strains based on the SJ coefficient.
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