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A Study on Characteristics of Spoilage Bacteria Isolated
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ABSTRACT — This study was undertaken with packed tofu products to serve as a basic source
for sanitary control of tofu production by detecting spoilage bacteria in tofu from which are
isolated, investigating heat-resistance and growth characteristics of spoilage bacteria. Isolated
strains were confirmed as relevant strains in tofu spoilage, and Strain No. T1, T2 show 92%
probability to be Enterobacter amnigenus, and 96% to be Flavobacterium indologenes according
to the result of identifying strains by using Vitek system. Both strains had high viability at 35°C,
pH 6.5. In the heat-resistance test of isolated strains, Enterobacter amnigenus T1 was treated
for 2 mins, the number remained 56.3% of the initial number at 60°C, 37.8% at 70°C, 34.0% at
80°C and 22.2% at 90°C, and Flavobacterium indologenes T2 was treated for 2 mins, the number
remained 74.8% of the initial number at 60°C, 65.7% at 70°C, 37.8% at 80°C and 9.3% at 90°C.

Key words [ ] Packed tofu, Growth characteristics, Heat-resistance, Spoilage bacteria, Enterobacter
amnigenus T1, Flavobacterium indologenes T2
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Table 1. Physicochemical characteristics of Strain No. T1,
T2 on GNI Vitek card

Reactions

Strain No. T1 Strain No. T2
1)

Variables

Growth control +

Decarboxylase base control
Lysine -2 -
Ornithine + -
Arginine - -
Carbohydrate utilization '
Raffinose + -
Sorbitol - -
Sucrose + +
Inositol - -
Adonitol - -
Rhamnose
L-Arabinose
Glucose
Growth at DP300
Acid production
Glucose
Lactose
Maltose
Mannitol
Xylose
Acetamide utilization
Esculin hydrolysis
Plant Indican splitting
Urea degradation
Citrate utilization
Malonate utilization
Tryptophane utilization
Growth at p-coumaric
H,S production
ONPG fermentation
Growth at polymycin B
Oxidase reaction

o+ o+ o+
|

I+ + 4+ + o+
+

+
+

I+ 1+ I+ + |
| | |

Vy: Positive.
—: Negative.
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Fig. 1. Growth curves on Enterobacter amnigenus T1 and
Flavobacterium indologenes T2 isolated from pack-
ed tofu.
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Fig. 2. Effects of temperature on the relative growth of
Enterobacter amnigenus T1 and Flavobacterium in-
dologenes T2 at 12 hrs.
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Fig. 3. Effects of pH on the relative growth of Enterobac-
ter amnigenus T1 and Flavobacterium indologenes
T2 at 12 hrs.
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Fig. 4. Change on the thermal death of Enterobacter am-
nigenus T1 isolated from packed tofu.
-0-60°C, -@- 70°C, -O- 80°C, -H- 90°C.
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Fig. 5. Change on the thermal death of Flavobacterium in-
dologenes T2 isolated from packed tofu.
-0-60°C, -@- 70°C, -01- 80°C, -H- 90°C.
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