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Isolation and Identification of a Lytic Enzyme Producing Microorganism against Lactic Acid Bacteria
and Its Culture Conditions. Won-Cheol Shin* and Ho-Woo Ma. Department of Fermentation Engineering,
Kangwon National University and Bioproducts Research Center of Yonsei University, Chunchon 200-701, Ko-
rea — Isolation, identification, and culture conditions of a lytic enzyme producing microorganism against Lacto-
bacillus plantarum were investigated. The selected strain was gram-positive, rod (0.7X2.7 pm in size), and
non-motile. The strain did not have any flagella and spores. According to its cultural and physiological characte-
ristics, the strain was identified as Bacillus sp. The optimal pH and temperature for the production of lytic
enzyme were 8.0 and 30T, respectively. The maximum enzyme activity showed 1.5 units/m/ in the medium

composed of 1% peptone and 0.1% NaCl.
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Fig. 2. Electron micrograph of strain LM-8.
TEM: phosphotungstate negative staining
Bar represents 1 um.

Table 2. Cultural characteristics of strain LM-8
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Fig. 1. Clear zone formation by strain LM-8.

Form Irregular
Tahle 1. Morphologlcal propertles wn LM 8 EZ;ECE U}:ZZ?;@
Shape Middie rod Elevation Flat
Cell size 0.7X2.7 um Opacity Opaque
Motility Non motile Color White
Flagella Not found Brilhancy No
Spore Not found Nutrient broth (30C, 1~2 days);

Gram stain Positive Growt_h abundent, turbid and sediment




Table 3. Physiological properties of strain LM-8
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Temperature range for growth 15~45C
pH range for growth 4~10
Na(l tolerance for growth <7%
Catalase +
Oxidase +
Lecithinase —

Lipase (Tween 80) —
B-Galactosidase +
Arginine dihydrolase +
Phenylalaninedeaminase
Hydrolysis of; Starch
Casein
Cellulose
Esculin
Indole production
H,S production
Levan formation from sucrose
NH; production from peptone
NH; production from arginine
Gelatin liquefaction
Utilization of citrate
Methyl red test -
Voges-Proskauer reaction .
Nitrate reduction -+
Denitrification -
Action on milk; Coagulation —
Peptonization 4
Hemolysis, human blood
O-F test
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Table 4. Utilization and fermentation of sugars by strain
M-8

Fermentation
Acid Gas
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O ——

Sugar Utilization
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Arabinose
Cellobiose
Cellulose
Dextrin
Fructose
Galactose
Glucose
Glycerol
Inositol
Inulin
Lactose
Maltose
Mannitol
Mannose
Raffinose
Soluble starch
Sorbitol
Sucrose
Xylose
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Fig. 3. Profiles of the lytic enzyme production by Bacillus
sp. LM-8 during cultivation.
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Fig. 4. Effect of temperature on the lytic enzyme production
by Bacillus sp. LM-8.
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Fig. 5. Effect of initial pH on the lytic enzyme production
by Bacillus sp. L.M-8.
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Table 5. Effect of medium composition on the growth and
lytic enzyme production by Bacillus sp. LM-8

Lytic enzyme Cell
Component activity growth
(units/ mj) (OD&«;{))
Carbon source (1%, w/v)
Control 1.25 0.70
Fructose 0.50 (.49
Galactose 0.75 0.66
Glucose 0.25 0.34
Lactose 1.00 0.77
Maltose 0.50 0.54
Mannitol 0.50 0.44
Mannose 0.25 0.50
Soluble starch 0.25 0.88
Sorbitol 0.50 0.31
Xylose 0.50 1.10
Nitrogen source (1%, w/v)
Control 0.25 0.30
Beef extract 0.75 1.10
Corn steep solid 0.25 —
Malt extract 0.50 0.18
Peptone 0.90 1.10
Soybean meal 0.50 —
Tryptone 0.50 1.10
Yeast extract 0.25 1.50
Mineral soruce (1%, w/v)
Control 1.25 0.86
Na(l 1.50 0.95
K(l 1.25 0.90
KH;PO, 1.25 0.87
K:S0, 1.25 0.85
ZnS0,4- TH,0O 1.00 1.00
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