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(57) ABSTRACT

A plastic sheet for a packaging container with which the 
activity of a microorganism which stays on a stored matter 
such as raw fish before packaging or adheres thereto after 
packaging is lowered, and the growth of the microorganism is 
suppressed in the case of storing or transporting in a state of 
raw fish is provided. The plastic sheet for a packaging con
tainer comprises a three-layer structure plastic sheet obtained 
by laminating a polyethylene film containing an antioxidant 
and an antimicrobial agent as an inner layer, a high gas barrier 
polyvinyl alcohol film as an intermediate layer, and a 
polypropylene film as an outer layer.
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PLASTIC SHEET FOR PACKAGING 
CONTAINER

TECHNICAL FIELD

[0001] The present invention relates to a plastic sheet for a 
packaging container for packaging raw fish and meats and 
other storage matter in a container for long-term storage.

BACKGROUND ART

[0002] Tuna, bonito, and other large fish caught by deep- 
sea fishing or commercially grown in remote areas have their 
internal organs and the like removed at the fishery where they 
were raised or on the fishing vessel where they are caught fish, 
after which they are cut and frozen or wholly frozen at low 
temperature into blocks to be preserved and transported to the 
consuming region in a frozen state.
[0003] On the other hand, the whole or cut blocks are con
ventionally inserted in a bag made of plastic film having 
low-oxygen gas permeability in a reduced-pressure state as 
proposed in Patent Documents 1 and 2. The blocks are sealed, 
the packaging bag or a plurality of the packaging bags pack
aged in the same manner are stored at low temperature using 
ice or another cooling agent in a Styrofoam container or the 
like.
[0004] However, a conventional method uses a plastic film 
having gas barrier properties as a package, uses a Styrofoam 
container or the like as the wrapping, and stores and trans
ports raw fish. Such a method cannot suppress the prolifera
tion of bacteria and other microorganisms that were present 
before the raw fish were packaged or that were deposited after 
packaging, and the freshness of the raw fish cannot be 
adequately maintained over a long period of time. When the 
interior of the plastic film bag is degassed using a vacuum 
packaging machine, the interior of the package is decom
pressed, whereby drip outflow from, e.g, the raw tuna block 
is facilitated and this facilitates the occurrence of new bacte
ria. The same phenomenon occurs in the case of raw meats 
and the like.
[0005] Patent Document 1: Japanese Patent Application 
Laid Open 2000-335599
[0006] Patent Document 2: Japanese Patent Application 
Laid Open 2006-14630

DISCLOSURE OF THE INVENTION

Problems the Invention is to Solve

[0007] In view of the above facts, an object of the present 
invention is to provide a packaging container that improves a 
conventional plastic sheet for a packaging material, for 
example, reduces the activity of microorganisms that were 
left behind on the storage raw fish and meats or other storage 
matter before being packaged or that were deposited after 
packaging, and suppresses the proliferation of the microor
ganisms.

Means of Solving the Problems

[0008] In order to solve the problems described above, the 
first aspect of the present invention is a plastic sheet for a 
packaging container, characterized in comprising a two-layer 
structure plastic sheet layered using a polyethylene film as an 
inner layer containing an antioxidant and an antibacterial and 
a polyvinyl alcohol film as an outer layer having high gas 
barrier properties.

[0009] The second aspect is characterized in that the poly
ethylene film contains 1 to 20 parts by weight of the sum of an 
antioxidant and an antibacterial per 100 parts by weight of the 
polyethylene film.
[0010] The third aspect is characterized in that the two- 
layer structure plastic sheet structure has the thickness of the 
polyethylene film set to 50 to 200 pm and the thickness of the 
polyvinyl alcohol film set to 12 to 30 pm.
[0011] The fourth aspect is characterized in comprising a 
three-layer structure plastic sheet layered using a polyethyl
ene film as an inner layer containing an antioxidant and an 
antibacterial, a polyvinyl alcohol film as an intermediate layer 
having high gas barrier properties, and a polypropylene film 
as an outer layer.
[0012] The fifth aspect is characterized in that the polyeth
ylene film contains 1 to 20 parts by weight of the sum of an 
antioxidant and an antibacterial per 100 parts by weight of the 
polyethylene film.
[0013] The sixth aspect is characterized in that the three- 
layer structure plastic sheet structure has the thickness of the 
polyethylene film set to 50 to 200 pm, the thickness of the 
polyvinyl alcohol film set to 12 to 30 pm, and the thickness of 
the polypropylene film set to 15 to 50 pm.
[0014] The seventh aspect is characterized in that a preser
vative is furthermore included in the polyethylene film.
[0015] The eighth aspect is characterized in that a packag
ing container characterized in being manufactured using the 
plastic sheet for a packaging container, and having an opening 
part that can be partly unsealed at the periphery, wherein the 
opening part is formed capable of being unsealed by a fas
tener and is formed capable of being flattened and thinly 
folded when storage matter is not being stored.

Effects of the Invention

[0016] In accordance with the present invention, a polyeth
ylene film containing an antioxidant in the inner layer of the 
two-layer structure plastic sheet that is in contact with raw 
fish and meats or other the storage matter is used. Therefore, 
oxygen or the like derived from oxygen gas or the like remain
ing in the storage matter from before packaging is reduced by 
the antioxidant effect of a portion of the antioxidant bled out 
onto the inner surface of the inner layer. For example, the 
activity of aerobic bacteria can be dramatically reduced, and 
the antibacterial effect can be increases as a result. Since an 
antibacterial is included, there is a synergistic effect between 
the antibacterial and a portion of the antioxidant that has bled 
out onto the inner surface of the inner layer, whereby the 
occurrence of odors and the progress of decay of the storage 
matter can be prevented because the proliferation of bacteria 
and other microorganisms deposited on the storage matter 
after packaging can be suppressed.
[0017] The freshness of the storage matter can be viewed 
from the exterior of the inner layer because the transparency 
of the polyethylene film is relatively good. Also, natural drip
ping from the storage matter and other moisture content is not 
liable to leak to the exterior through the inner layer because 
the moisture-blocking properties of the polyethylene film are 
excellent.
[0018] The first embodiment of the present invention
relates to a two-layer structure plastic sheet. Since a polyvinyl
alcohol film having high gas barrier properties is used as the
outer layer of the two-layer structure plastic sheet, gas gen
erated by the progression of decay of the storage matter is not
passed through the outer layer and discharged to the exterior,
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and air or the like from the exterior is not liable to pass 
through the outer layer and enter into the inner layer because 
the gas barrier properties and transparency are excellent. 
Also, the freshness of the storage matter can be viewed from 
the exterior of the outer layer.
[0019] Since 1 to 20 parts by weight of the sum of the 
antioxidant and the antibacterial per 100 parts by weight of 
the polyethylene film (i.e., 100 parts by weight of a polyeth
ylene resin of a film material, and the same applies hereinbe
low), microorganisms deposited on the storage matter are 
eliminated in a short period of time without compromising 
the properties of the polyethylene film, thereby further pre
venting the progress of decay of the storage matter.
[0020] There is a synergistic effect between the antibacte
rial and the antioxidant when a polyethylene film having a 
content ratio of the antibacterial and the antioxidant in a range 
1:1/100 to 1:100 in terms of antibacterial to antioxidant is 
used. Generally, the antioxidant effect and the antibacterial 
effect act with good balance when a polyethylene film having 
a content ratio of the antibacterial and the antioxidant in a 
range 1:1/10 to 1:10 is used, and it is possible to obtain a 
plastic sheet for a packaging container that has good general 
applicability without regard to the type of raw fish, meats, or 
other storage matter.
[0021] Since the outer layer is a polyvinyl alcohol film 
having high gas barrier properties in which the oxygen gas 
transmissivity is 1.0 cc/m2-d-atm or less, the possibility that 
gas generated by the progress of decay of the storage matter 
passes through the outer layer and is discharged to the exterior 
and that air or the like from the exterior will pass through the 
outer layer and enter into the inner layer is reduced, whereby 
the activity of aerobic microorganisms can be reduced and the 
proliferation thereof can be suppressed. It is particularly pre
ferred that the polyvinyl alcohol film having high gas barrier 
properties be one in which the transmissivity of the oxygen 
gas is 0.5 to 0.7 cc/m2-d-atm.
[0022] Since a two-layer structure plastic sheet composed 
of a polyethylene film having a thickness of 50 to 200 pm and 
a polyvinyl alcohol film having a thickness of 12 to 30 pm are 
used, the effect of suppressing the proliferation of microor
ganisms by the polyethylene film containing the antioxidant 
and the antibacterial and the gas barrier effect of the polyvinyl 
alcohol film are demonstrated with good balance, and it is 
possible to obtain a plastic sheet for a packaging container 
that has good general applicability.
[0023] The second embodiment of the present invention 
relates to a three-layer structure plastic sheet. The plastic 
sheet for a packaging container is composed of a three-layer 
structure plastic sheet layered using a polyethylene film as an 
inner layer containing an antioxidant and an antibacterial, a 
polyvinyl alcohol film as an intermediate layer having high 
gas barrier properties, and a polypropylene film as an outer 
layer. Therefore, the plastic sheet for a packaging container 
has good resistance to impacts from the exterior of the outer 
layer, can withstand long-term use, the external surface can be 
printed on, and the state of freshness of the storage matter can 
be viewed from the exterior of the outer layer, because the 
mechanical strength and transparency of the polypropylene 
film is good and the colorability is excellent. Therefore, the 
packaging container manufactured using the three-layer 
structure plastic sheet also serves as external packaging and 
can therefore also serve as an outer covering. Humidity from 
the exterior is prevented from passing through the outer layer 
by moisture blocking properties of the polypropylene film 

and is prevented from reaching the polyvinyl alcohol film as 
the intermediate layer. The polyvinyl alcohol film as the inter
mediate layer can thereby avert the loss of the gas barrier 
effect due to the effect of humidity.
[0024] Since the three-layer structure plastic sheet has a 
polypropylene film having a thickness of 15 to 50 pm, the gas 
barrier effect, the effect of suppressing the proliferation of 
microorganisms deposited on storage matter, and the impact
resistance and durability are demonstrated with good bal
ance, and it is possible to obtain a plastic sheet for a packaging 
container that has good general applicability.
[0025] In the two-layer and three-layer structure plastic 
sheets, a preservative may furthermore be included in the 
polyethylene film of the inner layer in contact with the storage 
matter. The entry, growth, and proliferation of microorgan
isms can be prevented by part of the preservative that has bled 
out on the inner surface of the inner layer, and the synergistic 
effect of the antioxidant, antibacterial, and preservative can 
prevent the decay of raw fish, meats, and other storage matter 
for which freshness is particularly important in terms of prod
uct value.
[0026] Since the polyethylene film contains 1 to 20 parts by 
weight of the sum of an antioxidant and an antibacterial per 
100 parts by weight of the polyethylene film (i.e., 100 parts by 
weight of a polyethylene resin of a film material, and the same 
applies hereinbelow), it is possible to obtain a plastic sheet for 
a packaging container in which the freshness of the storage 
matter can be maintained and long-term storage is made 
possible without compromising the properties of the polyeth
ylene film.
[0027] There is a synergistic effect between the antioxi
dant, the antibacterial, and the preservative when a polyeth
ylene film having a content ratio of the antioxidant and the 
antibacterial as a sum, and the content ratio of the preservative 
in a range 1:1/10 to 1:10 is used. Generally, the antioxidant 
effect, the antibacterial effect, and the preservative effect act 
with good balance when a polyethylene film having the con
tent ratio described above in a range 1:1/5 to 1:5 is used, and 
it is possible to obtain a plastic sheet for a packaging container 
that has good general applicability that is advantageous for 
raw fish, meats, and other storage matter for which freshness 
is particularly important in terms of product value.
[0028] The packaging container according to the present 
invention is manufactured from a plastic sheet for a packaging 
container, has an opening part that can be partly unsealed at 
the periphery, is formed so that the opening part that can be 
sealed using a fastener, and is configured so as to be capable 
of being thinly flattened and folded when storage matter is not 
being stored. Therefore, a sealed bag can be formed, the 
progress of decay of the storage matter and the occurrence of 
bad odor are suppressed, and the leakage of moisture, gas, or 
the like from the storage matter to the exterior can be pre
vented during storage of the storage matter over a long period 
of time. The storage matter can be viewed from the exterior, 
numerous bags can be conveniently prepared in advance in 
preparation for storage and use, and the process for storing the 
storage matter can be facilitated.

BRIEF DESCRIPTION OF THE DRAWINGS

[0029] FIG. 1 is a cross-sectional view of the first embodi
ment of the present invention;
[0030] FIG. 2 is a cross-sectional view of the second
embodiment of the present invention;
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[0031] FIG. 3 is a perspective view of the packaging con
tainer bag made of the three-layer structure sheet of the sec
ond embodiment of the present invention;
[0032] FIG. 4 is a diagram showing the result of measuring 
the viable cell count of bacteria in raw tuna at 10° C. to 15° C.; 
[0033] FIG. 5 is a diagram showing the result of measuring 
the viable cell count of bacteria in raw tuna at 10° C. to 20° C.; 
[0034] FIG. 6 is a diagram showing the result of measuring 
the transmission rate of hydrogen sulfide;
[0035] FIG. 7 is a diagram showing the result of measuring 
the transmission rate of decay components; and
[0036] FIG. 8 is a diagram showing the result of measuring 
the K value in raw tuna.

KEY TO THE SYMBOLS

[0037] 1 Plastic sheet for a packaging container of the first 
embodiment of the present invention
[0038] 2, 12 Polyethylene film
[0039] 3, 13 Polyvinyl alcohol film
[0040] 5 Antioxidant/antibacterial
[0041] 11 Plastic sheet for a packaging container of the 
second embodiment of the present invention
[0042] 14 Polypropylene film
[0043] 6 Packaging container of the present invention
[0044] 7 Bag main body
[0045] 8 Fastener
[0046] 9 Upper plastic sheet
[0047] 9' Lower plastic sheet

BEST MODE FOR CARRYING OUT THE 
INVENTION

[0048] Next, the best mode for the plastic sheet for a pack
aging container of the present invention is described with 
reference to the drawings. FIG. 1 shows a cross-sectional 
view of the first embodiment of the plastic sheet for a pack
aging container of the present invention. FIG. 2 is a cross- 
sectional view of the second embodiment of the plastic sheet 
for a packaging container of the present invention. The same 
reference numerals are assigned to the same constituent parts 
in all the drawings.
[0049] The plastic sheet 1 for a packaging container of the 
first embodiment shown in FIG. 1 is composed of a two-layer 
structure sheet layered that includes a polyethylene film 2 
having a thickness of 50 to 200 pm, preferably a thickness of 
100 pm as inner layer, and a polyvinyl alcohol film 3 having 
high gas barrier properties and a thickness of 12 to 30 pm, 
preferably a thickness of 12 pm as an external layer.
[0050] An antioxidant and antibacterial are mixed with 
polyethylene film 2 and preservatives may also be added. The 
antioxidant substance and antibacterial are schematically 
shown in the drawings and the same reference numeral 5 is 
used (the same applies when a preservative is added). Content 
ratios of the antioxidant substance, the antibacterial, and the 
preservative are preferably modified in a range of the content 
ratios in accordance with properties of the specific storage 
matter, e.g., the type and size of the raw fish and meats in the 
case that the bag is made of a two-layer structure sheet and 
used as a packaging container. For example, the antioxidant 
content ratio is preferably increased when the bag is used for 
storage matter for which strong antioxidants are particularly 
elective for suppressing the progress of decay. The antibac
terial content ratio is preferably increased when the bag is 
used for storage matter for which a strong antibacterial is 

particularly effective, and the preservative content ratio is 
preferably increased when the bag is used for storage matter 
for which strong preservatives are particularly effective.
[0051] The storage matter is not limited to raw fish and 
meats, and it is also possible to store rice, wheat, and other 
grains, as well as human and animal remains.
[0052] The antioxidant preferably contains one type or a 
combination of types selected from flavonoids, tannins, 
anthocyanins, isoflavones, and other polyphenols, catechin, 
vitamin C, vitamin E, and the like in accordance with the 
specific properties of the storage matter in the case of pack
aging container.
[0053] The antibacterial preferably contains one type or a 
combination of types selected from a silver-ion antibacterial, 
a phenol ether-based antibacterial, natural antibacterial, glyc
erine fatty acid esters, and the like in accordance with the 
specific properties of the storage matter in the case of pack
aging container.
[0054] The preservative preferably contains one type or a 
combination of types selected from, e.g., paraben or another 
preservative in accordance with the specific properties of the 
storage matter in the case of packaging container.
[0055] The content of antioxidant and antibacterial in the 
polyethylene film 2 is 1 to 20 parts by weight of the sum of the 
antioxidant and the antibacterial per 100 parts by weight of 
the polyethylene film, preferably 3 to 10 parts by weight. The 
content ratio of the antibacterial and the antioxidant is in a 
range 1:1/100 to 1:100 (antibacterial to antioxidant), prefer
ably in a range 1:1/10 to 1:10.
[0056] In the case that a preservative is also included, the 
content of antioxidant, antibacterial, and the preservatives as 
a total is 1 to 20 parts by weight per 100 parts by weight of the 
polyethylene film, more particularly preferred is 3 to 10 parts 
by weight.
[0057] A low-density polyethylene film is preferably used 
as the polyethylene film because the heat seal properties and 
transparency are excellent. Therefore, the periphery of the 
bag is readily fused together when the bag is manufactured 
using a bag-making machine, and a packaging container hav
ing high transparency and high seal strength can be readily 
obtained.
[0058] Since a polyvinyl alcohol film 3 having high-gas 
barrier properties in which the oxygen gas permeability is 1.0 
cc/m2-d-atm or less, preferably 0.5 to 0.7 cc/m2-d-atm or less 
as is layered as the outer layer on the polyethylene film 2, a 
high quality plastic sheet for a packaging container having 
high transparency and particularly high gas barrier properties 
can be obtained. Such a structure is preferred in that a two- 
layer structure sheet having very high gas barrier properties 
can be obtained when a drawn polyvinyl alcohol film is used 
as the polyvinyl alcohol film having high gas barrier proper
ties.
[0059] The entire thickness of the two-layer structure sheet, 
i.e., the thicknesses of the inner and outer layers, is not par
ticularly limited, and may be arbitrarily modified in accor
dance with the type and purpose of the packaging container in 
which the layers are to be used. For example, when the bag is 
used as packaging for a single raw tuna, the thickness of the 
polyethylene film is preferably 50 to 200 pm, the thickness of 
the polyvinyl alcohol film is preferably 12 to 30 pm, and the 
thickness of the entire two-layer structure sheet is preferably 
62 to 220 pm.
[0060] The plastic sheet 1 for a packaging container 11 of
the second embodiment shown in FIG. 2 is composed of a
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three-layer structure sheet layered that includes a polyethyl
ene film 12 having a thickness of 50 to 200 pm, preferably a 
thickness of 100 pm as inner layer; a polyvinyl alcohol film 13 
having high gas barrier properties and a thickness of 12 to 30 
pm, preferably a thickness of 12 pm as an intermediate layer; 
and a polypropylene film 14 having a thickness of 15 to 50 
pm, preferably a thickness of 20 pm as an outer layer.
[0061] The content of the antioxidant and the antibacterial 
in the polyethylene film is 1 to 20 parts by weight, preferably 
3 to 10 parts by weight, as a sum of the antioxidant and the 
antibacterial per 100 parts by weight of the polyethylene film 
in the same fashion as the first embodiment. The content ratio 
of the antibacterial and the antioxidant is preferably 1:1/100 
to 1:100, preferably in a range of 1:1/10 to 1:10 in terms of 
antibacterial to antioxidant. A low-density polyethylene film 
is used as the polyethylene film, but the same as that used in 
the first embodiment is preferred.
[0062] In the case that a preservative is furthermore added, 
the content ratio is 1 to 20 parts by weight, preferably 3 to 10 
parts by weight, as a sum of the antioxidant, the antibacterial, 
and the preservative per 100 parts by weight of the polyeth
ylene film in the same fashion as the first embodiment.
[0063] A drawn polyvinyl alcohol film is used as the poly
vinyl alcohol film 13, which is layered as the intermediate 
layer having high gas barrier properties, and is preferably the 
same as that layered as the outer layer of the first embodiment. 
[0064] A polypropylene film 14 is layered as the outer layer 
on the intermediate layer composed of the polyvinyl alcohol 
film 13. It is preferred that a drawn polypropylene film be 
used as the polypropylene film because a three-layer structure 
sheet that further improves the mechanical strength can be 
obtained.
[0065] The thickness of the entire three-layer structure 
sheet, i.e., the thicknesses of the inner layer, the intermediate 
layer, and the outer layer are not particularly limited and can 
be arbitrarily varied in accordance with the type and purpose 
of the packaging container in which the layers are to be used. 
When the bag is used as a packaging container for a single raw 
tuna, the thickness of the polyethylene film 12 is preferably 
50 to 200 pm, the thickness of the polyvinyl alcohol film 13 is 
preferably 12 to 30 pm, the thickness of the polypropylene 
film 14 is preferably 15 to 50 pm, and the thickness of the 
entire three-layer structure sheet is preferably 77 to 280 pm. 
[0066] FIG. 3 is a perspective view of the packaging con
tainer 6 manufactured using the three-layer structure sheet 11 
of the second embodiment and formed into a storage preser
vation bag for a single raw tuna of about 100 kg. The bag main 
body 7 can be thinly flattened and folded when storage matter 
is not being stored, and when the bag is to be used, a box-type 
storage container can be readily formed by merely opening a 
fastener 8, and grasping, vertically pulling, and spreading out 
the folded upper and lower plastic sheets 9,9' that form the top 
and back surfaces. Therefore, the operation for storing stor
age matter is facilitated and the storage container itself can 
also serve as a coffin.
[0067] Next, the present invention will be described in 
greater detail using examples.

Example 1

[0068] Test pieces of the present invention were prepared as 
sample #1 using the three-layer structure plastic sheet of the 
second embodiment shown in FIG. 2 having a size of about 50 
mmx50 mm, and in which a polyethylene film having a thick
ness of about 0.1 mm was used as the inner layer, a polyvinyl 

alcohol film having a thickness of about 0.012 mm and high 
gas barrier properties was used as the intermediate layer, and 
a polypropylene film having a thickness of 0.020 mm was 
used as the outer layer to form a three-layer structure sheet 
having an overall thickness of 0.132 mm. A low-density poly
ethylene film was used as the polyethylene film of the inner 
layer, and 5 parts by weight of catechin as the antioxidant and 
5 parts by weight of a silver-ion antibacterial as the antibac
terial per 100 parts by weight of the polyethylene film were 
dispersed and added in the low-density polyethylene film. 
FIG. 2 schematically shows the state in which the 5 parts by 
weight of the antioxidant and the 5 parts by weight of the 
antibacterial have been dispersed and added in the polyeth
ylene film as the inner layer.
[0069] Atestmethodthatconformsto“JISZ2801 (relevant 
to antibacterial products, antibacterial test method, and anti
bacterial effect)” was used. E. coli bacteria were seeded as the 
test bacteria on one surface of the polyethylene film that is in 
contact with storage matter. After inoculation, a viable cell 
count of 2.4x10s in measurement 1, a viable cell count of 
2.6x10s in measurement 2, a viable cell count of 2.5x10s in 
measurement 3, and a viable cell count of 2.5x10s as a mean 
value were measured for each test piece. Sampling was car
ried out 12 and 24 hours later.
[0070] Sample #1 was measured 12 hours later at 35° C., 
and the viable cell count was reduced to less than 10 relative 
to measurements 1 through 3 and the mean value thereof. 
Measurement was similarly carried out 24 hours later and a 
viable cell count was essentially undetected.
[0071] Table 1 shows the results of measuring the viable 
cell counts of the E. coli bacteria of sample #1 of example 1. 
[0072] Sample #2 was used as a comparative example 1 of 
example 1, wherein 10 parts by weight of a silver-ion anti
bacterial were dispersed and admixed as an antibacterial per 
100 parts by weight of the polyethylene film in the low- 
density polyethylene film of the inner layer of the same three- 
layer structure plastic sheet of sample #1. The viable cell 
counts of the E. coli bacteria of sample #2 immediately after 
inoculation were the same as measurements 1 through 3 and 
the mean value of sample #1.
[0073] Sample #2 was measured 12 hours later at 35° C., 
and the viable cell count of measurement 1 was reduced to 
less than 80, the viable cell count of measurement 2 was 
reduced to less than 70, the viable cell count of measurement 
3 was reduced to less than 90, and the mean value of the viable 
cell counts was reduced to less than 80. Measurements were 
similarly carried out 24 hours later, and the viable cell counts 
of measurements 1 through 3 and the mean value thereof were 
reduced to 10 or less.
[0074] Table 1 shows the results of measuring the viable 
cell counts of the E. coli bacteria of sample #2 of comparative 
example 1.
[0075] Sample #3 was used as a comparative example 2 of 
example 1, wherein 10 parts by weight of catechin were 
dispersed and admixed as an antioxidant per 100 parts by 
weight of the polyethylene film in the low-density polyethyl
ene film of the inner layer of the same three-layer structure 
plastic sheet of sample #1. The viable cell counts of the E. coli 
bacteria of sample #3 immediately after inoculation were the 
same as measurements 1 through 3 and the mean value of 
sample #1.
[0076] Sample #3 was measured 12 hours later at 35° C.,
and the viable cell count of measurement 1 was 3.1xl02, the
viable cell count of measurement 2 was 2.9xl02, the viable
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cell count of measurement 3 was 3.4x102, and the mean value 
of the viable cell counts was 3.1xl02. Measurements were 
similarly carried out 24 hours later, and the viable cell counts 
of measurements 1 through 3 and the mean value thereof were 
reduced to 10 or less.
[0077] Table 1 shows the results of measuring the viable 
cell counts of the E. coli bacteria of sample #3 of comparative 
example 2.
[0078] Sample #4 was used as a comparative example 3 of 
example 1, wherein an antioxidant, an antibacterial, or other 
additives were not included in the low-density polyethylene 
film of the inner layer of the same three-layer structure plastic 
sheet of sample #1. The viable cell counts of the E. coli 
bacteria of sample #4 immediately after inoculation were the 
same as measurements 1 through 3 and the mean value of 
sample #1.
[0079] Sample #3 was measured 12 hours later at 35° C., 
and the viable cell count of measurement 1 was 2.8x10s, the 
viable cell count of measurement 2 was 2.6x10s, the viable 
cell count of measurement 3was3.0xl06, and the mean value 
of the viable cell counts was 2.8x10s. Measurements were 
similarly carried out 24 hours later, and the viable cell count 
of measurement 1 was 1.4x1ο1, the viable cell count of mea
surement 2 was 1.4x107, the viable cell count of measurement 
3 was 1.3xl07, and the mean value of the viable cell counts 
was 1.4xl07.
[0080] Table 1 shows the results of measuring the viable 
cell count of the E. coli bacteria of sample #4 of comparative 
example 3.

Example 2

[0081] Test pieces of the present invention were prepared as 
sample #1 using the three-layer structure plastic sheet of the 
second embodiment shown in FIG. 2 having a size of about 50 
mmx50 mm, and in which a polyethylene film having a thick
ness of about 0.1 mm was used as the inner layer, a polyvinyl 
alcohol film having a thickness of about 0.012 mm and high 
gas barrier properties was used as the intermediate layer, and 
a polypropylene film having a thickness of 0.020 mm was 
used as the outer layer to form a three-layer structure sheet 
having an overall thickness of 0.132 mm. A low-density poly
ethylene film was used as the polyethylene film of the inner 
layer, and 5 parts by weight of catechin as the antioxidant and 
5 parts by weight of a silver-ion antibacterial as the antibac
terial per 100 parts by weight of the polyethylene film were 
dispersed and added in the low-density polyethylene film. 
FIG. 2 schematically shows the state in which the 5 parts by 
weight of the antioxidant and the 5 parts by weight of the 
antibacterial have been dispersed and added in the polyeth
ylene film as the inner layer.
[0082] Atestmethodthatconformsto“JISZ2801 (relevant 
to antibacterial products, antibacterial test method, and anti
bacterial effect)” was used in the same fashion as example 1 
described above. Staphylococcus aureus bacteria were 
seeded as the test bacteria on one surface of the polyethylene 
film that is in contact with storage matter. After inoculation, a 
viable cell count of 1.2x10s in measurement 1, a viable cell 
count of 1.5x10s in measurement 2, a viable cell count of 
1.2x10s in measurement 3, andaviable cell count of 1.3 x10s 
as a mean value were measured for each test piece. Sampling 
was carried out 12 and 24 hours later.
[0083] Sample #1 was measured 12 hours later at 35° C., 
and the viable cell count was reduced to less than 10 as a mean 

value of measurements 1 through 3. Measurement was simi
larly carried out 24 hours later and a viable cell count was 
essentially undetected.
[0084] Table 1 shows the results of measuring the viable 
cell counts of the Staphylococcus aureus bacteria of sample 
#1 of example 2.
[0085] Sample #2 was used as a comparative example 4 of 
example 2, wherein 10 parts by weight of a silver-ion anti
bacterial were dispersed and admixed as an antibacterial per 
100 parts by weight of the polyethylene film in the low- 
density polyethylene film of the inner layer of the same three- 
layer structure plastic sheet of sample #1. The viable cell 
counts of the Staphylococcus aureus bacteria of sample #2 
immediately after inoculation were the same as measure
ments 1 through 3 and the mean value of sample #1.
[0086] Sample #2 was measured 12 hours later at 35° C., 
and the viable cell count of measurement 1 was reduced to 
less than 100, the viable cell count of measurement 2 was 
reduced to less than 90, the viable cell count of measurement 
3 was reduced to less than 100, and the mean value of the 
viable cell counts was reduced to less than 100. Measure
ments were similarly carried out 24 hours later, and the viable 
cell counts of measurements 1 through 3 and the mean value 
thereof were reduced to 10 or less.
[0087] Table 1 shows the results of measuring the viable 
cell counts of the Staphylococcus aureus bacteria of sample 
#2 of comparative example 4.
[0088] Sample #3 was used as a comparative example 5 of 
example 2, wherein 10 parts by weight of a catechin were 
dispersed and admixed as an antioxidant per 100 parts by 
weight of the polyethylene film in the low-density polyethyl
ene film of the inner layer of the same three-layer structure 
plastic sheet of sample #1. The viable cell counts of the 
Staphylococcus aureus bacteria of sample #3 immediately 
after inoculation were the same as measurements 1 through 3 
and the mean value of sample #1.
[0089] Sample #3 was measured 12 hours later at 35° C., 
and the viable cell count of measurement 1 was measured to 
be 1.8xl02, the viable cell count of measurement 2 was mea
sured to be 1.6xl02, the viable cell count of measurement 3 
was measured to be 1.6xl02, and the mean value of the viable 
cell counts was measured to be 1.7x102. Measurements were 
similarly carried out 24 hours later, and the viable cell counts 
of measurements 1 through 3 and the mean value thereof were 
reduced to 10 or less.
[0090] Table 1 shows the results of measuring the viable 
cell counts of the Staphylococcus aureus bacteria of sample 
#3 of comparative example 5.
[0091] Sample #4 was used as a comparative example 6 of 
example 2, wherein an antioxidant, an antibacterial, or other 
additives were not included in the low-density polyethylene 
film of the inner layer of the same three-layer structure plastic 
sheet of sample #1. The viable cell counts of the Staphylo
coccus aureus bacteria of sample #4 immediately after inocu
lation were the same as measurements 1 through 3 and the 
mean value of sample #1.
[0092] Sample #4 was measured 12 hours later at 35° C., 
and the viable cell count of measurement 1 was measured to 
be 1.6x10s, the viable cell count of measurement 2 was mea
sured to be 1.4x10s, the viable cell count of measurement 3 
was measured to be 1.2x 10s, and the mean value of the viable 
cell counts was measured to be 1.4x10s. Measurements were 
similarly carried out 24 hours later, and the viable cell count 
ofmeasurement 1 was measured to be2.5x10s, the viable cell
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count of measurement 2 was measured to be 2.2x10s, the 
viable cell count of measurement 3 was measured to be 2.3 x 
106, and the mean value of the viable cell counts was mea
sured to be 2.3x10s.
[0093] Table 1 shows the results of measuring the viable 
cell counts of the Staphylococcus aureus bacteria of sample 
#4 of comparative example 6.

[0097] Table 1 shows the results of measuring the viable 
cell counts of the E. coli bacteria of sample #1 of example 3. 
[0098] Used as a comparative example 7 of example 3 was 
a test piece using two-layer structure plastic sheet having a 
size of about 50 mmx50 mm, and in which a polyethylene 
film having a thickness of about 0.1 mm was used as the inner 
layer, and a nylon film having a thickness of about 0.015 mm

TABLE 1

Test bacteria Measurement Test piece

Viable cell count per test piece

Measurement
1

Measurement
2

Measurement
3

Mean 
value

E. coli Immediately 
after inoculation

2.4 x 105 2.6 x 105 2.5 x 105 2.5 x 105

12 hours later Sample #1 <10 <10 <10 <10
at 35° C. Sample #2 <80 <70 <90 <80

Sample #3 3.1 x 102 2.9 x 102 3.4 x 102 3.1 x 102
Sample #4 2.8 x 106 2.6 x 106 3.0 x 106 2.8 x 106

24 hours later Sample #1 — — — —
at 35° C. Sample #2 <10 <10 <10 <10

Sample #3 <10 <10 <10 <10
Sample #4 1.4 x 107 1.4 x 107 1.3 x 107 1.4 x 107

Staphylococcus Immediately 1.2 x 105 1.5 x 105 1.2 x 105 1.3 x 105
aureus after inoculation

12 hours later Sample #1 <10 <10 <10 <10
at 35° C. Sample #2 <100 <90 <100 <100

Sample #3 1.8 x 102 1.6 x 102 1.6 x 102 1.7 x 102
Sample #4 1.6 x 106 1.4 x 106 1.2 x 106 1.4 x 106

24 hours later Sample #1 — — — —
at 35° C. Sample #2 <10 <10 <10 <10

Sample #3 <10 <10 <10 <10
Sample #4 2.5 x 106 2.2 x 106 2.3 x 106 2.3 x 106

Example 3

[0094] Test pieces of the present invention were prepared as 
sample #1 using the three-layer structure plastic sheet of the 
second embodiment shown in FIG. 2 having a size of about 50 
mmx50 mm, and in which a polyethylene film having a thick
ness of about 0.1 mm was used as the inner layer, a polyvinyl 
alcohol film having a thickness of about 0.012 mm and high 
gas barrier properties was used as the intermediate layer, and 
a polypropylene film having a thickness of 0.020 mm was 
used as the outer layer to form a three-layer structure sheet 
having an overall thickness of 0.132 mm. A low-density poly
ethylene film was used as the polyethylene film of the inner 
layer, and 5 parts by weight of catechin as the antioxidant and 
5 parts by weight of a silver-ion antibacterial as the antibac
terial per 100 parts by weight of the polyethylene film were 
dispersed and added in the low-density polyethylene film. 
FIG. 2 schematically shows the state in which the 5 parts by 
weight of the antioxidant and the 5 parts by weight of the 
antibacterial have been dispersed and added in the polyeth
ylene film as the inner layer.
[0095] A test method that conforms to “JIS Z2801 (relevant 
to antibacterial products, antibacterial test method, and anti
bacterial effect)” was used in the same fashion as example 1 
described above. E. coli bacteria were seeded as the test 
bacteria on one surface of the polyethylene film that is in 
contact with storage matter. After inoculation, a viable cell 
count of 2.3x10s was measured for each test piece. Sampling 
was carried out 24 hours later.
[0096] Sample #1 was measured 24 hours later at 35° C., 
and the viable cell count was reduced to less than 10. 

was used as the outer layer to form a two-layer structure sheet 
having an overall thickness of 0.115 mm. An antioxidant, an 
antibacterial, or other additives were not included in the poly
ethylene film of the inner layer. The viable cell count of the E. 
coli bacteria of comparative example 7 immediately after 
inoculation was the same as sample #1. Comparative example 
7 was measured 24 hours later at 35° C., and the viable cell 
count of the E. coli bacteria increased to 1.3xl07to 1.5xl07. 
[0099] Table 2 shows the results of measuring the viable 
cell counts of the E. coli bacteria of comparative example 7.

Example 4

[0100] Test pieces of the present invention were prepared as 
sample #1 using the three-layer structure plastic sheet of the 
second embodiment shown in FIG. 2 having a size of about 50 
mmx50 mm, and in which a polyethylene film having a thick
ness of about 0.1 mm was used as the inner layer, a polyvinyl 
alcohol film having a thickness of about 0.012 mm and high 
gas barrier properties was used as the intermediate layer, and 
a polypropylene film having a thickness of 0.020 mm was 
used as the outer layer to form a three-layer structure sheet 
having an overall thickness of 0.132 mm. A low-density poly
ethylene film was used as the polyethylene film of the inner 
layer, and 5 parts by weight of catechin as the antioxidant and 
5 parts by weight of a silver-ion antibacterial as the antibac
terial per 100 parts by weight of the polyethylene film were 
dispersed and added in the low-density polyethylene film.
[0101] Atestmethodthatconformsto“JISZ2801 (relevant
to antibacterial products, antibacterial test method, and anti
bacterial effect)” was used in the same fashion as example 1
described above. Staphylococcus aureus bacteria were
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seeded as the test bacteria on one surface of the polyethylene 
film that is in contact with storage matter. After inoculation, a 
viable cell count of 1.3 x 105 was measured for each test piece. 
Sampling was carried out 24 hours later.
[0102] Sample #1 was measured 24 hours later at 35° C., 
and the viable cell count was reduced to less than 10.
[0103] Table 2 shows the results of measuring the viable 
cell counts of the Staphylococcus aureus bacteria of sample 
#1 of example 4.
[0104] Used as a comparative example 8 of example 4 was 
a test piece using two-layer structure plastic sheet having a 
size of about 50 mmx50 mm, and in which a polyethylene 
film having a thickness of about 0.1 mm was used as the inner 
layer, and a nylon film having a thickness of about 0.015 mm 
was used as the outer layer to form a two-layer structure sheet 
having an overall thickness of 0.115 mm. An antioxidant, an 
antibacterial, or other additives were not included in the poly
ethylene film of the inner layer. The viable cell count of the 
Staphylococcus aureus bacteria of comparative example 8 
immediately after inoculation was the same as sample #1.
[0105] Comparative example 8 was measured 24 hours 
later at 35° C., and the viable cell count of the Staphylococcus 
aureus bacteria increased to 2.0x10s to 2.6x10s.
[0106] Table 2 shows the results of measuring the viable 
cell counts of the Staphylococcus aureus bacteria of compara
tive example 8.

TABLE 2

Test bacteria Measurement Test piece
Viable cell count 
per test piece

E. coli Immediately after 2.3 x 105
inoculation
24 hours later at Sample #1 <10
35° C. Polyethylene 1.3 x 107 to

film + 1.5 x 107
nylon film

Staphylococcus Immediately after 1.3 x 105
aureus inoculation

24 hours later at Sample #1 <10
35° C. Polyethylene 2.0 x 106 to

film + 2.6 x 106
nylon film

Example 5

[0107] Packaging containers were made from the three- 
layer structure plastic sheet of the second embodiment shown 
in FIG. 2 as test packaging containers of the present invention. 
The packaging containers made of sample # 1 had a bag size of 
about 30 cm verticalxabout 50 cm horizontal, wherein a poly
ethylene film having a thickness of about 0.1 mm was used as 
the inner layer, a polyvinyl alcohol film having a thickness of 
about 0.012 mm and high gas barrier properties was used as 
the intermediate layer, and a polypropylene film having a 
thickness of 0.020 mm was used as the outer layer to form a 
three-layer structure sheet having an overall thickness of 
0.132 mm. A low-density polyethylene film was used as the 
polyethylene film of the inner layer, and 5 parts by weight of 
catechin as the antioxidant and 5 parts by weight of a silver- 
ion antibacterial as the antibacterial per 100 parts by weight of 
the polyethylene film were dispersed and added in the low- 
density polyethylene film.
[0108] A testing method was used in which a raw tuna 
block of about 7 kg is stored in the packaging container made 

of sample #1, and the viable cell count of bacteria per gram of 
raw tuna was measured. A sample was taken at the start, and 
24-, 48-, and 72-hours later.
[0109] A viable cell count of less than 101 per gram of raw 
tuna was measured immediately after the start of the test at 
10° C. to 15° C. The viable cell count declined slightly 24 
hours after the start. The viable cell count had increased by a 
small amount 48 hours later, but the reduced viable cell count 
was maintained in comparison with the start, and the viable 
cell count was measured 72 hours later to be about 101.
[0110] FIG. 4 shows the result of measuring the viable cell 
count of the bacteria in the raw tuna stored in the packaging 
container made of sample #1 of example 5.
[0111] Common packaging bags for raw fish, meats, and 
the like having substantially the same size as the packaging 
containers made from sample #1 were made from a polycar
bonate sheet having a thickness of 0.1 mm without the use of 
an antioxidant, an antibacterial, or another additive. These 
bags were used as comparative example 9 of example 5. A 
testing method was used in which a raw tuna block of about 7 
kg is stored in comparative example 9 in the same fashion as 
the packaging container made of sample #1, and the viable 
cell count of bacteria per gram of raw tuna was measured. A 
sample was taken at the start, and 24-, 48-, and 72-hours later. 
[0112] A viable cell count of less than 101 per gram of raw 
tuna was measured immediately after the start of the test at 
10° C. to 15° C. The viable cell count was measured and 
found to be substantially the same as the case of#l packaging 
container, was found 24 hours later to be substantially the 
same count as at the start, and was found to have increased 
slightly to about 101 48 hours later. However, 72 hours later 
the viable cell count was measured and found to have rapidly 
increased to between 103 and 104.
[0113] FIG. 4 shows the result of measuring the viable cell 
count of the bacteria in the raw tuna stored in the comparative 
example 9.
[0114] Common packaging bags for raw fish, meats, and 
the like having substantially the same size as the packaging 
containers made from sample #1 were made from a polyvinyl 
chloride sheet having a thickness of 0.1 mm without the use of 
an antioxidant, an antibacterial, or another additive. These 
bags were used as comparative example 10 of example 5. A 
testing method was used in which a raw tuna block of about 7 
kg is stored in comparative example 10 in the same fashion as 
the packaging container made of sample #1, and the viable 
cell count of bacteria per gram of raw tuna was measured. A 
sample was taken at the start, and 24-, 48-, and 72-hours later. 
[0115] A viable cell count of less than 101 per gram of raw 
tuna was measured immediately after the start of the test at 
10° C. to 15° C., and was found to be substantially the same 
as the case of the packaging container made from sample #1. 
The viable cell count was found 24 hours later to have 
increased slightly to 101 to 102, and was found to have 
increased rapidly to between 103 and 104 48 hours later and 
then to between 10s and 10s 72 hours later.
[0116] FIG. 4 shows the result of measuring the viable cell 
count of the bacteria in the raw tuna stored in the comparative 
example 10.

Example 6

[0117] Example 6 is a measurement test of bacteria carried
out at 10° C. to 20° C. in contrast to the measurement test of
bacteria carried out at 10° C. to 15° C. in example 5. The
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test-packaging container, test method, and sampling of the 
present invention were otherwise the same as example 5.
[0118] A viable cell count of less than 101 per gram of raw 
tuna was measured immediately after the start of the test at 
10° C. to 20° C. and was found to have slightly increased to 
101 to 102. However, the viable cell count was found to have 
increased to 102 to 103 48 hours later and to 104 to 10s 72 
hours later.
[0119] FIG. 5 shows the result of measuring the viable cell 
count of the bacteria in the raw tuna stored in the packaging 
container made from sample #1 of example 6.
[0120] Comparative example 11 of example 6 is a measure
ment test of bacteria carried out at 10° C. to 20° C. in contrast 
to the measurement test of bacteria carried out at 10° C. to 15° 
C. in comparative example 9 of example 5. The parameters 
were otherwise the same as comparative example 9 of 
example 5.
[0121] A viable cell count of less than 101 per gram of raw 
tuna was measured immediately after the start of the test at 
10° C. to 20° C. and was found to be substantially the same as 
the case of the packaging container made from sample #1. 
The viable cell count was found 24 hours later to have 
increased slightly to 101 to 102, and was found to have 
increased rapidly to between 103 and 104 48 hours later and 
then to between 10s and 106 72 hours later.
[0122] FIG. 5 shows the result of measuring the viable cell 
count of the bacteria in the raw tuna stored in the comparative 
example 11.
[0123] Comparative example 12 of example 6 is a measure
ment test of bacteria carried out at 10° C. to 20° C. in contrast 
to the measurement test of bacteria carried out at 10° C. to 15° 
C. in comparative example 10 of example 5. The parameters 
were otherwise the same as comparative example 10 of 
example 5.
[0124] A viable cell count of less than 101 per gram of raw 
tuna was measured immediately after the start of the test at 
10° C. to 20° C. and was found to be substantially the same as 
the case of the packaging container made from sample #1. 
The viable cell count was found 24 hours later to have 
increased slightly to 103 to 104, and was found to have 
increased rapidly to between 10s and 106 48 hours later and 
then to between 106 and 107 72 hours later.
[0125] FIG. 5 shows the result of measuring the viable cell 
count of the bacteria in the raw tuna stored in the comparative 
example 12.

Example 7

[0126] Test packaging containers of the present invention 
were prepared as packaging containers made form sample #1 
using the three-layer structure plastic sheet of the second 
embodiment shown in FIG. 2 having a size of about 15 cmx25 
cm, and in which a polyethylene film having a thickness of 
about 0.1 mm was used as the inner layer, a polyvinyl alcohol 
film having a thickness of about 0.012 mm and high gas 
barrier properties was used as the intermediate layer, and a 
polypropylene film having a thickness of0.020 mm was used 
as the outer layer to form a three-layer structure sheet having 
an overall thickness of 0.132 mm. A low-density polyethyl
ene film was used as the polyethylene film of the inner layer, 
and 5 parts by weight of catechin as the antioxidant and 5 
parts by weight of a silver-ion antibacterial as the antibacte
rial per 100 parts by weight of the polyethylene film were 
dispersed and added in the low-density polyethylene film. 
The testing method was carried out by storing about 100 g of 

raw meat in a sealed packaging container made from sample
# 1, placing the sealed packaging container made from sample
# 1 in a sealed container having a height and width of about 30 
cm, and using a detecting tube to measure the amount of 
transmitted hydrogen sulfide as one type of decay gas trans
mitted from the packaging container made from sample #1 in 
the larger sealed container. Sampling was carried out from the 
first to eighth day.
[0127] The amount of transmitted hydrogen sulfide at room 
temperature was measured and found to be a numerical value 
of 0 in terms of concentration (ppm) for the entire period of 
the first to eighth day.
[0128] FIG. 6 shows the results of measuring the amount of 
transmitted hydrogen sulfide using the detecting tube of 
example 7.
[0129] Common packaging bags for raw fish, meats, and 
the like having substantially the same size as the packaging 
containers made from sample #1 were made from a polyvinyl 
chloride sheet having a thickness of 0.2 mm without the use of 
an antioxidant, an antibacterial, or another additive. These 
bags were used as comparative example 13 of example 7. The 
testing method and sampling were carried out in the same 
fashion as example 7.
[0130] The amount of transmitted hydrogen sulfide at room 
temperature was measured and found to be concentration of 0 
ppm for the first to fifth day, 0.3 ppm on the seventh day, and 
about 1.25 ppm on the eighth day.
[0131] FIG. 6 shows the results of measuring the amount of 
transmitted hydrogen sulfide using the detecting tube of com
parative example 13.
[0132] Common packaging bags for raw fish, meats, and 
the like having substantially the same size as the packaging 
containers made from sample #1 were made using a polyeth
ylene film having a thickness of about 0.06 mm as the inner 
layer and a nylon film having a thickness of about 0.005 mm 
as the outer layer to form a two-layer structure plastic sheet 
having an overall thickness of0.065 mm without the use of an 
antioxidant, an antibacterial, or another additive. These bags 
were used as comparative example 14 of example 7. The 
testing method and sampling were carried out in the same 
fashion as example 7.
[0133] The amount of transmitted hydrogen sulfide at room 
temperature was measured and found to be concentration of 0 
ppm for the first and second day, about 3.5 ppm on the third 
day, about 11 ppm on the fourth day, about 17.5 ppm on the 
fifth day, about 25 ppm on the seventh day, and about 16 ppm 
on the eighth day.
[0134] FIG. 6 shows the results of measuring the amount of 
transmitted hydrogen sulfide using the detecting tube of com
parative example 14.
[0135] Common packaging bags for raw fish, meats, and 
the like having substantially the same size as the packaging 
containers made from sample #1 were made using a polyeth
ylene film having a thickness of about 0.05 mm without the 
use of an antioxidant, an antibacterial, or another additive. 
These bags were used as comparative example 15 of example
7. The testing method and sampling were carried out in the 
same fashion as example 7.
[0136] The amount of transmitted hydrogen sulfide at room
temperature was measured and found to be concentration of 0
ppm for the first and second day, about 1.7 ppm on the third
day, about 18.1 ppm on the fourth day, about 100 ppm on the
fifth day, about 400 ppm on the seventh day, and about 300
ppm on the eighth day.
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[0137] FIG. 6 shows the results of measuring the amount of 
transmitted hydrogen sulfide using the detecting tube of com
parative example 15.

Example 8

[0138] A packaging container made from sample No 1 was 
used as a test packaging container of the present invention, of 
which a bag was made from a three-layer structure plastic 
sheet of second embodiment shown in FIG. 2 and had a size 
of about 15 cm longxabout 25 cm wide and whole thickness 
of the three-layer structure sheet of about 0.132 mm, consist
ing of an inner layer of an about 0.1 mm thick polyethylene 
film, an intermediate layer of an about 0.012 mm thick high 
gas barrier polyvinyl alcohol film and an outer layer of an 
about 0.020 mm thick polypropylene film. A low-density 
polyethylene film was used as an inner layer of a polyethylene 
film and contained 5 parts by weight of catechin as an anti
oxidant and 5 parts by weight of a silver ion-type antibacterial 
as an antibacterial relative to 100 parts by weight of a poly
ethylene film, which were dispersed to mix in the low-density 
polyethylene film.
[0139] A test method involved packing about 100 g of raw 
meats in a packaging container made from sample #1 and 
further placing a sealed packaging container made from 
sample # 1 in a container having a length, width, and height of 
about 30 cm to measure with GCMS (Gas Chromatograph 
Mass Spectrometer) an amount of dimethyl disulfide, 2-bu- 
tanone, dimethyl sulfide, ethanol and methylmercaptan as 
types of decomposed components transmitted through the 
packaging container made from sample # 1 in the larger sealed 
container. Sampling was performed on first to eighth days.
[0140] An amount of the decay components transmitted at 
ambient temperature was zero as a detected amount of the 
decay components over the entire period of first to eighth 
days.
[0141] FIG. 7 shows the results of measuring the amount of 
transmitted decay components noted above using the GCMS 
measurement of example 8.
[0142] A common packaging bag for raw fishes and meats 
was used as comparative example 16 against example 8, of 
which a bag was made from an about 0.2 mm thick polyvinyl 
chloride sheet not containing an additive such as an antioxi
dant or antibacterial and had roughly the same size as a 
packaging container made from sample #1. A test method and 
sampling were similar to those in example 8.
[0143] An amount of the above decomposed components 
transmitted at ambient temperature was measured to give an 
amount of decomposed components detected to be 0 on first 
day, about 180 on second day, about 300 on third day, about 
380 on fourth day, about 500 on fifth day and about 800 on 
seventh and eighth days.
[0144] FIG. 7 shows the results of measuring the amount of 
transmitted decay components noted above using the GCMS 
measurement of comparative example 16.
[0145] A common packaging bag for raw fishes and meats 
was used as comparative example 17 against example 8, of 
which a bag was made from a two-layer structure plastic sheet 
and whole thickness of about 0.065 mm, consisting of an 
about 0.06 mm thick polyethylene film as an inner layer and 
an about 0.005 mm thick nylon film as an outer layer but not 
containing an additive such as an antioxidant or antibacterial 
in the inner layer of the polyethylene film and had roughly the 

same size as a packaging container made from sample #1. 
Test methods and sampling were similar to those in example
8.
[0146] An amount of the above decomposed components 
transmitted at ambient temperature was measured to give an 
amount of decomposed components detected to be 0 on first 
day, about 250 on second day, about 500 on third day, about 
550 on fourth day, about 480 on fifth day, about 630 on 
seventh and about 620 on eighth days.
[0147] FIG. 7 shows the results of measuring the amount of 
transmitted decay components noted above using the GCMS 
measurement of comparative example 17.
[0148] A common packaging bag for raw fishes and meats 
was used as comparative example 18 against example 8, of 
which a bag was made from an about 0.05 mm thick polyeth
ylene film not containing an additive such as an antioxidant or 
antibacterial and had roughly the same bag size as a packag
ing container made from sample #1. Test methods and sam
pling were similar to those in example 8.
[0149] An amount of the above decomposed components 
transmitted at ambient temperature was measured to give an 
amount of decomposed components detected to be 0 on first 
day, about 260 on second day, about 550 on third day, about 
600 on fourth day, about 1300 on fifth day, about 3500 on 
seventh day and about 4000 on eighth day.
[0150] FIG. 7 shows the results of measuring the amount of 
transmitted decay components noted above using the GCMS 
measurement of comparative example 18.

Example 9

[0151] A packaging container made from sample #1 was 
used as a test packaging container of the present invention, of 
which a bag was made from a three-layer structure plastic 
sheet of second embodiment shown in FIG. 2 and had a size 
of about 30 cm longxabout 50 cm wide and whole thickness 
of the three-layer structure sheet of about 0.132 mm, consist
ing of an inner layer of an about 0.1 mm thick polyethylene 
film, an intermediate layer of an about 0.012 mm thick high 
gas barrier polyvinyl alcohol film, an outer layer of an about 
0.020 mm thick polypropylene film. A low-density polyeth
ylene film was used as an inner layer of a polyethylene film 
and contained 5 parts by weight of catechin as an antioxidant 
and 5 parts by weight of a silver ion-type antibacterial as an 
antibacterial relative to 100 parts by weight of a polyethylene 
film, which were dispersed to mix in the low-density poly
ethylene film.
[0152] A test method involved packing about 7 kg of raw 
tuna blocks in a packaging container made from sample #1 
and measuring a K-value indicative of freshness of raw tuna. 
Sampling was performed after 72 hours.
[0153] A K-value indicates a total amount of inosinic acid 
and hypoxanthine relative to a total amount of adenosine 
diphosphate, adenosine monophosphate, inosinic acid and 
hypoxanthine as a metabolite of adenosine triphosphate and it 
is believed that raw fishes and meats are generally edible in a 
raw state when a K-value is below 20%, cooked products are 
edible when 20% or higher and materials are not suitable as 
food when 50% or higher.
[0154] A K-value of about 10% was determined in raw tuna 
blocks kept at 10° C. to 15° C. after 72 hours.
[0155] FIG. 8 shows the results of measuring the K-values
in raw tuna stored in a packaging container made from sample
#1 in example 9.
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[0156] A common packaging bag for raw fishes and meats 
was used as comparative example 19 against example 9, of 
which a bag was made from an about 0.1 mm thick polycar
bonate sheet not containing an additive such as an antioxidant 
or antibacterial and had roughly the same size as a packaging 
container made from sample # 1. A test method involves pack
ing about 7 kg of raw tuna blocks in a packaging container in 
comparative example 19 similar to that made from sample #1 
and measuring a K-value indicative of freshness of raw tuna. 
Sampling was performed after 72 hours.
[0157] A K-value of about 36% was determined in raw tuna 
blocks kept at 10° C. to 15° C. after 72 hours.
[0158] FIG. 8 shows the results of measuring the K-values 
in raw tuna stored in a packaging container made from sample 
#1 in comparative example 19.
[0159] A common packaging bag for raw fishes and meats 
was used as comparative example 20 against example 9, of 
which a bag was made from an about 0.1 mm thick polyvinyl 
chloride sheet not containing an additive such as an antioxi
dant or antibacterial and had roughly the same size as a 
packaging container made from sample #1. A test method 
involved packing about 7 kg of raw tuna blocks in a packaging 
container in comparative example 20 similar to that made 
from sample #1 and measuring a K-value indicative of fresh
ness of raw tuna. Sampling was performed after 72 hours.
[0160] A K-value of about 75% was determined in raw tuna 
blocks kept at 10° C. to 15° C. after 72 hours.
[0161] FIG. 8 shows the results of measuring the K-values 
in raw tuna stored in a packaging container made from sample 
#1 in comparative example 20.

INDUSTRIAL APPLICABILITY

[0162] The present invention is suitably for use in main
taining the freshness of raw fish and meats and the storage and 
transport thereof over a long period of time.

1-5. (canceled)
6. A plastic sheet for a packaging container comprising a 

three-layer structure plastic sheet layered using a polyethyl
ene film as an inner layer containing an antioxidant and an 
antibacterial, a polyvinyl alcohol film as an intermediate layer 
having high gas barrier properties and a polypropylene film as 
an outer layer, wherein the polyethylene film contains 1 to 20 
parts by weight of the sum of the antioxidant and the antibac
terial per 100 parts by weight of the polyethylene film, 
wherein proliferation of microoiganisms is more effectively 
suppressed by a synergistic effect between the antioxidant 
and the antibacterial in comparison with the case in which the 
antioxidant and the antibacterial are included alone in an 
amount equal to the total weight of the antioxidant and the 
antibacterial, and wherein said antioxidant is catechin and 
said antibacterial is a silver-ion antibacterial.

7. The plastic sheet for a packaging container according to 
claims 6, wherein the polyethylene film has content ratio of 
the antibacterial and the antioxidant in a range of 1:1/100 to 
1/100 in terms of antibacterial to antioxidant.

8. The plastic sheet for a packaging container according to 
claims 6, wherein the three-layer structure plastic sheet has 
the thickness of the polyethylene film set to 50 to 200 pm, the 

thickness of the polyvinyl alcohol film set to 12 to 30 pm and 
the thickness of the polypropylene film set to 15 to 50 pm.

9. The plastic sheet for a packaging container according to 
claim 6 wherein a preservative is further included in the 
polyethylene film.

10. A packaging container in the form of a bag, comprising 
the plastic sheet for a packaging container according to claim 
6, and having a sealable opening at a part of the bag’s periph
ery and formed capable of being flatten and thinly folded 
when storage matter is not being stored therein, wherein the 
opening is formed capable of being sealed by a fastener.

11. The plastic sheet for a packaging container according to 
claims 7, wherein the three-layer structure plastic sheet has 
the thickness of the polyethylene film set to 50 to 200 pm, the 
thickness of the polyvinyl alcohol film set to 12 to 30 pm and 
the thickness of the polypropylene film set to 15 to 50 pm.

12. The plastic sheet for a packaging container according to 
claim 7 wherein a preservative is further included in the 
polyethylene film.

13. The plastic sheet for a packaging container according to 
claim 8 wherein a preservative is further included in the 
polyethylene film.

14. The plastic sheet for a packaging container according to 
claim 10 wherein a preservative is further included in the 
polyethylene film.

15. The plastic sheet for a packaging container according to 
claim 11 wherein a preservative is further included in the 
polyethylene film.

16. A packaging container characterized in the form of a 
bag using the plastic sheet for a packaging container accord
ing to claim 7, and having a sealable opening at a part of the 
bag’s periphery and formed capable of being flatten and 
thinly folded when storage matter is not being stored therein, 
wherein the opening is formed capable of being sealed by a 
fastener.

17. A packaging container characterized in the form of a 
bag using the plastic sheet for a packaging container accord
ing to claim 8, and having a sealable opening at a part of the 
bag’s periphery and formed capable of being flatten and 
thinly folded when storage matter is not being stored therein, 
wherein the opening is formed capable of being sealed by a 
fastener.

18. A packaging container characterized in the form of a 
bag using the plastic sheet for a packaging container accord
ing to claim 9, and having a sealable opening at a part of the 
bag’s periphery and formed capable of being flatten and 
thinly folded when storage matter is not being stored therein, 
wherein the opening is formed capable of being sealed by a 
fastener.

19. A packaging container characterized in the form of a 
bag using the plastic sheet for a packaging container accord
ing to claim 11, and having a sealable opening at a part of the 
bag’s periphery and formed capable of being flatten and 
thinly folded when storage matter is not being stored therein, 
wherein the opening is formed capable of being sealed by a 
fastener.
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