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Abstract

Bacterial strain showing the ropy characteristics was isolated from Korean wheat bread. Morphology of the
isolate was rod and biochemical test revealed that the isolate was Bacillus subtilis. Growth of rope bacteria
was about the same as other Bacillus species and inhibited below pH 5.6. Rope bacteria isolated from Korean
wheat bread could not survive under the heat treatment of 10 min at 100°C, but could survive at 90°C.
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Table 1. Formula of the three kinds of wheat bread
B/P%)"

Wheat Korean wheat Wheat bran

Ingredient bread bread bread
Bread flour 100 80 80
Korean wheat flour 20
Wheat bran flour 20
Sugar 8 8 8
Fresh yeast 3 3 3
Margarin 3 3 3
M.SNF.? 2 2 2
Sait 1.5 1.5 1.5
S-500 1.5 1.5 1.5
Wheat gluten 2
Water 60 62 60
"Baker's percent.
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Fig. 1. Primary steps in the identification of Bacillus
species
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Fig. 2. Symmetrical division state for rope bacteria in
Korean wheat bread (Stereoscan 440 at 30,000 X).

Table 2. Characteristics of rope bacteria isolated from
Korean wheat bread

Characteristics Results
Colony formation Circular
Microscope survey Rod cell
Gram staining Positive
LV reaction Negative
Citrate utilization Positive
Propionate utilization Negative
Anaerobic growth Negative
Mannitol fermentation Positive
Indole production Negative
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Fig. 3. Growth curves for Bacillus subtilis, Bacillus cereus,
Bacillus licheniformis, Rope bacteria grown on tryptone
broth at 37°C. —: KCTC1028, m—®: ROPE, A—A:
KCTC1067, ®—@
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Fig. 4. O.D. values obtained from rope bacteria grown
at various pH ranges, 35°C. &—&: pH 6.8, #—M: pH
6.4, A—A: pH 6, X—X: pH 5.6, »—=*: pH 5.2, 8—@:
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Fig. 5. Growth curves of rope bacteria isolated from
Korean wheat bread against heat treatment at 80, 90,
100°C for 10 minutes. 4—&: Temp. 100°C, B—MB:
Temp. 90°C, A—a: Temp. 80°C
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