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Effects of Carbon Dioxide or Oxygen Scavenging Packaging
on the Shelf-life of Hanpen (Floated-type Kamaboko)

Tateo FUIJIL Hiroshi NOMATA, Masayo OKUZUMI,
Matsuo YASUDA, Hajime NISHINO and Michio YOKOYAMA

Changes in sensory evaluation scores, viable cell counts, volatile basic nitrogen
(VBN) and organic acids contents, microbial flora etc. were examined for hanpen
(floated- type kamaboko) packaged with air, CO, or free oxygen absorber (FOA) in
plastic pouches during storage at 10°C. Samples packaged with CO, showed double
shelf-life of those in air or with FOA. Organoleptic deterioration and growth of both
aerobic and anaerobic bacteria were delayed in samples packaged with CO, although
they were not significantly inhibited in samples with FOA when compared with those
packaged with air. The amounts of VBN and organic acids such as acetic acid and
propionic acid showed a correlation with viable cell counts. The initial microflora of
hanpen was dominated by Bacillus etc. After 6 days storage under air and,with FOA
dominant microorganisms were Corynebacterium, Enterobacteriaceae and Vibrionaceae,
while samples packaged with CO, were dominated by Vibrionaceae.

Keywords : Modified atmosphere storage, Hanpen (floated-type kamaboko), Microflora,
Carbon dioxide
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Table 1 Changes in concentrarions of headspace gases (96) inside the plastic bag during

storage of hanpen at 10°C

Storage time (days)

Gas composition of sample

Gas 0 3 6 8 10
N, 78.1 813 71.0 68.5 56.8
Air (control) CO, 0.0 1.9 25.8 293 364
0 21.0 16.8 0.35 0 0
N: 10.0 276 20.2 224 30.5
CO; exchange CO, 875 728 8.6 75.4 68.1
O: 25 0.05 0 0 1]
N, 78.1 95.7 80.3 T7.1 59.1
With free oxygen absorber CO, 0.0 1.7 9.6 145 278
0. 21.0 2.1 0 0 0
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Fig. 1 Changes in sensory score of hanpen
stored with carbon dioxide gas or
free oxygen absorber at 10°C
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Changes in (a) VBN, (b) acetic acid, (c) propionic acid and (d) lactic acid of hanpen stored

with carbon dioxide gas or free oxygen absorber at 10°C
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Fig. 3 Changes in viable cells of (a) aerobic, (b) anaerobic and (c) lactic acid bacteria on hanpen
stored with carbon dioxide gas or free oxygen absorber at 10°C.
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Table 2 Changes in microbial flora of hanpen during the storage with carbon dioxide gas or

with free oxygen absorber at 10°C

Plate count agar ABCM agar
c FOA® MA* C FOA* MA-*

Bacterial group Initial 6days 6days 15days Initial 6 days 6 days 15 days
Enterobacteriaceae T 3 2 3 8 4 2
Vibrionaceae 1 6 5 13 4 3 8 6
Flavobacterium
Moraxella
Acinetobacter 1
Staphylococcus 1 3
Streptococcus 1 1 6
Leuconostoc 1 2
Bacillus 9 2 2
Lactobacillus 2 5 1 2 3
Corynebacterium 5 8 8 6 6 1
Unidentified rod 1 1

a) Packaged with air (control)
b) Packaged wiyh free oxygen absorber
¢) Packaged with CO,
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Table 3 Effect of modified atmosphere storage at 10°C on the growth of isolated strains

T days 14 days

Strain Genus (Source) Air N, Mix* €O, Air N; Mix* CO:
H~- 1 Flavobacterium (0 day) + w - - + w - -
H- 2 Corynebacterium (0 day) + - - - + - - -
H- 3 Bacillus (0 day) + - - - + - - -
H- 4 Staphylococcus (0 day) + w - - + w - -
H - 16 Staphylococcus (0 day) + + + + + + + +
H- 17 Enterobacteriaceae (0 day) + + + w + + + w
H- 18 Lactobacillus {0 day) + + + w + + + w
H-19 Streptococcus (0 day) + + + w + + + w
H-15 Leuconostoc (Air 6days) + + + w + + + w
H-11 Moraxella (FAQ* 6 days) + + + + + + + +
H-12 Micrococcus (FAO 6days) + w - - + w - -
H-13 Acinetobacter (FAO 6Bdays) + + - - + + - -
H - 14 Vibrionaceae (FAO 6days) + + + + + + + +
H- 5 Enterobacteriaceae (MA® 15 days) + + + + + + + +
H- 6 Vibrionaceae (MA 15 days) + + + + + + + +
H- 7 Lactobacillus (MA 15 days) + + + + + + + +
H- 8 Bacillus (MA 15 days) + + + + + + + +
H- 9 Corynebacterium (MA 15 days) + + + + + + + +
H- 10 Staphylococcus (MA 15 days) + + + + + + + +
H-20 Streptococcus (MA 15 days) + + + + + + + +
H-21 Leuconostoc (MA 16 days) + + + + + + + +
H-22 Lactobacillus (MA 15 days) + + + + + + +

Symbols : + positive ; — negative ; w, weakly positive

a) Mixed gas of CO; and N; (60 : 40)
b) Packaged with free oxygen absorber
¢) Packaged with CO,
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