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Abstract

This study was aimed at developing an effective anti-microbial preservative applicable to mass-produc-
tion of fermented bread goods. As a candidate, carbon dioxide was tested for the preservative activity
against microbial spoilage of fermented bread. Carbon dioxide showed considerable growth inhibition
activity against seven fungal species of Penicillium (four species) and Aspergillus (three species) genus
which were grown dominantly on the spoiled bread. Carbon dioxide, either substituted for air in the
inside of the envelope of finished products or injected to the inside of the envelope during the packing
process, increased preservation time at least 50% to the control without giving any perceivable change
in taste, flavor or shape. With the advantages of low price and high safety, these results suggest that
carbon dioxide is highly suitable to mass-production of fermented bread goods as an effective preserva-

tive.
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Fig. 1. An automatic packing machine (A) and a diagram
of CO,-injection system (B).
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(Lee et al., 1976; LeeS} Park, 1977).
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Table 1. Comparison of the relative amounts of microbial
contaminants on the surface of respective step samples

Percentage of total colonial area

Sample per a media plate (%)
At June 28th At September 15th
Baked at 200°C 0 0
Air cooled 50 4
Creamed 90 15
Packed 80 15
Packing sheet 4 5

Microbial contaminants on the same surface area of
respective samples were extracted with distilled water and
inoculated on solid media plates. After incubation at 30°C
for 14 day, percentages of respective colonial areas per a
plate area were compared.
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(a) Peniciltium (x400) (b} Aspergiflus (x400)
Fig. 2. Representative fungi grown dominantly on the
spoiled fermented bread.

Among the seven fungal species which were the major
microbial contaminants on the spoiled bread, four were iden-
tified as Penicilium genus and three as Aspergillus genus.
Two representative images of Penicillium (a) and Aspergillus
(b) were obtained under the inverted microscope at 400 fold
magnification.

(a) control
Fig. 3. The inhibitory effects of carbon dioxide against the growth of fungi.

(b) CO, -saturation
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(c) N, -sataration

The seven fungal species, the major microbial contaminants on the spoiled bread, were inoculated aseptically on a medium plate
and incubated at 30°C for 67 hr under the circumstance of CO, (b}, N, (c) or air(a) saturated condition. Four Penicillium (1, 2,
3 and 4) and three Aspergillus (5, 6 and 7) species were inoculated at the same positions on each plate, respectively. Only CO,-
saturated plate (b) showed evident growth inhibition of all the seven fungal species. Quintuplicate experiments showed almost
the same results.
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Fig. 4. The preservative effect of carbon dioxide substituted
for air in finished products.

Carbon dioxide was substituted for air in the inside of the
envelope of finished products by purging and filling with the
gas through a syringe. The preservative effect of carbon dioxide
was determined by comparing the time when the first colony
with a diameter of 1.5~2.0 mm was observed during incubation
at 30°C with that measured for the control. Vajues shown were
means of data derived from thirty experiments.
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Fig. 5. The preservative effect of carbon dioxide injected
into finished products during the packing process.

Carbon dioxide was injected to the inside of the envelope of
finished products through a properly mounted stainless pipe
during the packing process. The preservative effect of carbon
dioxide was determined by the method mentioned above.
Values shown were means of data derived from thirty
experiments.

12.5 {day)

Table 2. Effect of injection volume ratio of CO, on the
preservative effect

Injection volume ratio of Detection time
CO, (vol. of CO, injected/ of the first Preservative

vol. of a finished product)  colony(day) effect(%)
Control
(no injection) 68 100
0.33 8.7 127
0.66 9.0 132
0.99 10.3 151
132 10.2 150

Injection volume ratio of CO, was determined by dividing
the injection rate of CO,(L/min) by the packing rate(number
of finished products/min) and the volume of a finished
product(L). Values shown were means of data derived from
fifteen experiments.
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