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(57) ABSTRACT

This can for an effervescent beverage includes an upper
surface, a lower surface, and a middle part. On the inner
surface of the middle part, a plurality of first recesses is
formed, each having a diameter of at least 5 um. The number
of the plurality of first recesses is 200 to 2,000 per 1 mm?.
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CAN FOR EFFERVESCENT BEVERAGE AND
MANUFACTURING METHOD THEREFOR

TECHNICAL FIELD

[0001] The present invention relates to an effervescent
beverage can and a method for manufacturing the same.

BACKGROUND ART

[0002] Effervescent beverages such as beer are sometimes
provided in a sealed container. One important characteristic
of effervescent beverages is their effervescence. Various
considerations have been made to ensure that an appropriate
amount of foam is obtained when the beverage is consumed.
[0003] To enhance effervescence, some containers have
been designed with modifications. For instance, Patent Lit-
erature 1 (Japanese Patent No. 4758693) discloses a tech-
nique aimed at providing a can for effervescent beverages
that has no adverse effect on fillability and can significantly
improve effervescence upon opening. According to Patent
Literature 1, the following three points are described: the
inner surface of the can is coated with an organic resin
coating layer; an organic resin coating material that contains
a predetermined amount of large-diameter particles occupies
20% to 60% of the inner surface area of the can, while an
organic resin coating material that contains a predetermined
amount of small-diameter particles occupies the remaining
of the inner surface area; and concave portions or convex
portions formed by at least a part of the large-diameter
particles that have detached or remained and concave por-
tions formed by the small-diameter particles that have
detached are present in the organic resin coating layer.

CITATION LIST

Patent Literatures

[0004] Patent Literature 1: Japanese Patent No. 4758693
SUMMARY OF INVENTION
[0005] The present inventors would like to further

improve effervescence.

[0006] Accordingly, an object of the present invention is to
provide an effervescent beverage can capable of further
improving the effervescence and a method for producing the
same.

[0007] The present inventors have found that the above
object can be achieved by forming a predetermined structure
on the inner surface of the can, and have completed the
present invention. Specifically, the present invention is
achieved by the following means.

[0008] [1] An effervescent beverage can comprising: a
top surface; a bottom surface; and a body, wherein an
inner surface of the body is provided with a plurality of
first recesses with a diameter of 5 um or more and 20
pm or less, and the number of the plurality of first
recesses is 200 to 2000 per 1 mm?.

[0009] [2] The effervescent beverage can according to
[1], wherein the inner surface of the body is provided
with a plurality of second recesses with a diameter of
0.5 pm or more and less than 5 um, and the number of
the plurality of second recesses is 5000 to 20000 per 1
mm?>.
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[0010] [3] The effervescent beverage can according to
[1] or [2], wherein the inner surface of the body is
provided with a resin layer, and the first recesses are
formed in the resin layer.

[0011] [4] The effervescent beverage can according to
any one of [1] to [3], wherein the top surface is formed
by a can lid configured to be opened in a fully open
manner.

[0012] [5] A method for manufacturing an effervescent
beverage can including a top surface, a bottom surface,
and a body, the method comprising: applying a paint
containing resin and wax to an inner surface of the body
or a region to become the inner surface of the body; and
heat-treating the applied paint to form a resin layer and
remove the wax, wherein an average particle diameter
of the wax in the paint is 1 um or more, and the amount
of the wax contained in the paint is 7 to 40 parts by
mass per 100 parts by mass of non-volatile components
(excluding the wax).

[0013] [6] The manufacturing method according to [5],
wherein the wax includes polyethylene wax.

[0014] [7] The manufacturing method according to [5]
or [6], wherein the paint contains at least one resin
selected from the group consisting of epoxy resins,
acrylic resins, polyester resins, and urethane resins.

[0015] [8] An effervescent beverage comprising: the
beverage can according to any one of [1] to [4]; and an
effervescent drinkable liquid filled in the beverage can.

[0016] The present invention provides an effervescent
beverage can capable of further improving the effervescence
and a method for producing the same.

BRIEF DESCRIPTION OF DRAWINGS

[0017] FIG. 1 is a cross-sectional view schematically
illustrating a crater-like structure.

[0018] FIG. 2 is a cross-sectional view schematically
illustrating a method for forming a crater-like structure.
[0019] FIG. 3A is a photomicrograph illustrating the inner
surface of the body of the control group.

[0020] FIG. 3B is a photomicrograph illustrating the inner
surface of the body of experimental group 1.

[0021] FIG. 3C is a photomicrograph illustrating the inner
surface of the body of experimental group 2.

[0022] FIG. 4A is a diagram illustrating a 3D image of the
internal surface of the body of the control group.

[0023] FIG. 4B is a diagram illustrating a 3D image of the
inner surface of the body of experimental group 1.

[0024] FIG. 4C is a diagram illustrating a 3D image of the
inner surface of the body of experimental group 2.

[0025] FIG. 5A is a diagram illustrating the measurement
positions of the surface profile of experimental group 2.
[0026] FIG. 5B is a graph illustrating the measurement
results of the surface profile of experimental group 2.

DESCRIPTION OF EMBODIMENTS

[0027] Hereinafter, embodiments of the present invention
are described in detail.

[0028] An effervescent beverage can according to the
present embodiment has a top surface, a body, and a bottom
surface. The body and the bottom surface are integrated or
joined to form a bottomed cylindrical shape, and the upper
opening is closed by the top surface so as to be openable.
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[0029] The inner surface of the body is provided with a
plurality of first recesses.

[0030] Note that in the present specification, the term
“recess” refers to a structure with a depth of 1 um or more.
[0031] The first recess has a substantially circular shape
when viewed from the front. The first recess is a recess with
a diameter of 5 um or more and 20 pm or less.

[0032] The number of first recesses is 200 to 2000, pref-
erably 300 to 1500, and more preferably 400 to 1200, per 1
mm?.

[0033] The average depth of the plurality of first recesses
is, for example, 1 to 5 pum, preferably 2 to 4 um.

[0034] Note that the number and average depth of the first
recesses can be obtained using, for example, a laser micro-
scope.

[0035] The first recess is preferably a crater-like structure.
FIG. 1 is a cross-sectional view schematically illustrating a
crater-like structure. As shown in FIG. 1, the crater-like
structure refers to a structure in which the edge portion of the
recess is reversely raised.

[0036] Preferably, in the present embodiment, the inner
surface of the body is further provided with a plurality of
second recesses. The second recess has a diameter of 0.5 um
or more and less than 5 pm.

[0037] The number of the plurality of second recesses is
5000 to 20000, preferably 7000 to 15000, per 1 mm?>.
[0038] The average depth of the plurality of second
recesses is, for example, 1 to 5 pm, preferably 2 to 4 pm.
[0039] The number and average depth of the second
recesses can be obtained by the same method as for the first
recesses.

[0040] The second recess preferably has a crater-like
structure as with the first recess.

[0041] Preferably, the effervescent beverage can according
to the present embodiment is made of metal. In addition,
preferably, the inner surface of the body is provided with a
resin layer obtained by applying and drying paint on a metal
layer, and the first recesses and the second recesses are
formed in the resin layer.

[0042] The thickness of the resin layer is, for example, 1
to 10 pm, preferably 3 to 8 pm.

[0043] It should be noted that in the present invention, the
“resin layer” means a layer after drying the applied paint,
and is distinguished from the layer of the paint before
drying.

[0044] Preferably, the can lid of the effervescent beverage
can according to the present embodiment is a full open end.
A full open end is a lid of the type in which a region
accounting for 30% or more of the area of the ceiling surface
of the can lid is opened. The region to be opened is
preferably 50% or more of the ceiling surface of the can lid,
more preferably 90% or more thereof, and further preferably
the entire ceiling surface of the can lid.

[0045] A preferred embodiment is, for example, a type of
lid in which a circular ceiling surface of the can lid is scored
(notched) over the entire circumference, and the entire lid
ceiling surface is detached from the can body to be opened.
On the other hand, the configuration may be such that the lid
is not completely detached and a part of the lid remains on
the can body. Compared to a regular can lid, the full open
end makes it possible to visually grasp the effervescence
from the can body, which leads to evoking the image of beer
poured into a mug. In addition, since a larger amount of
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liquid flows into the mouth at the same angle compared to
a regular can lid, it is possible to enjoy the foam and liquid
at the same time.

[0046] The capacity of the effervescent beverage can (the
amount filled with the beverage) is, for example, 135 to 1000
ml, preferably 320 to 500 ml.

[0047] In addition, when the lid is circular, the caliber of
the effervescent beverage can is, for example, 200 to 211
caliber, preferably 202 to 206 caliber.

[0048] Next, an example of a method for manufacturing
the above-described effervescent beverage can is be
described.

[0049] The manufacturing method according to the pres-
ent embodiment includes applying a paint containing resin
and wax to an inner surface of the body (or a region to
become the inner surface of the body); and subsequently
heat-treating the applied paint to form a resin layer on the
inner surface and remove the wax (hereinafter also referred
to as the baking step).

[0050] According to this method, the wax is removed to
form recesses in the resin layer.

[0051] Note that wax is typically used for the purpose of
preventing scratches on the coated film in the can manufac-
turing process, but in the present specification, wax refers to
a component that is in the form of solid particles at room
temperature.

[0052] For example, one method for forming a can body
with a resin layer on the inner surface thereof is to first form
a can body with a bottomed cylindrical shape using extru-
sion molding, and then applying the paint according to the
present invention by spray coating and baking it to form the
resin layer (the resulting can is called a two-piece can).
Alternatively, a method for obtaining a can body with a
bottomed cylindrical shape can be used, such as preparing a
metal plate with a region to become the inner surface,
applying paint to the region to become the inner surface,
forming a resin layer by baking, then forming the metal plate
with a resin layer into a cylindrical shape, and crimping the
bottom of the can which becomes the bottom surface (the
resulting can is called a three-piece can).

[0053] The coating and baking steps of the paint are
described in detail below.

[0054] First, a paint containing resin and wax is prepared.
[0055] As the paint, for example, a water-based paint can
be used.

[0056] As the resin contained in the paint, for example,

epoxy resin, acrylic resin, polyester resin, urethane resin,
and the like are used.

[0057] The wax in the paint has an average particle
diameter of 1 um or more. The “average particle diameter”
referred to here means the particle diameter (D50) at which
the volume-based cumulative frequency is 50%. This value
is measured using a dynamic light scattering particle size
distribution measurement device (“Microtrac S3500” manu-
factured by Nikkiso Co., Ltd.) for a water dispersion con-
taining about 20 mass % of wax, which is diluted 500 times
with water.

[0058] The average particle diameter of the wax is pref-
erably 1 to 15 um, more preferably 2 to 10 pm, and further
preferably 3 to 8 um.

[0059] The content of the wax in the paint is, for example,
7 to 40 parts by mass, preferably 10 to 40 parts by mass, and
more preferably 12 to 30 parts by mass, per 100 parts by
mass of non-volatile components (excluding the wax) in the
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paint. Note that the non-volatile component (excluding the
wax) as used herein refers to a component other than the wax
among the components remaining on the adherend to form
a resin layer after the paint is applied and baked.

[0060] In addition, a plurality of waxes having different
average particle diameters may be used in combination. By
combining a plurality of waxes having different average
particle diameters in this way, it becomes easier to control
the size and the number of recesses.

[0061] As the wax, for example, one having a softening
point of 90 to 160° C., preferably 110 to 140° C., is used.
[0062] Carnauba wax, polyethylene wax, and the like can
be used as the wax.

[0063] As the form of the wax, powder, paste, or water or
solvent dispersion form can be appropriately used, but from
the viewpoint of dispersion stability in the paint, it is
preferable to use water or solvent dispersion form.

[0064] The method for applying the paint in the present
embodiment is preferably spray coating such as air spray,
airless spray, or electrostatic spray, roll coater coating, dip
coating, electrodeposition coating, and the like, and more
preferably spray coating.

[0065] In order to dry the paint and form a uniform resin
layer, it is preferable to carry out the baking treatment
immediately after application.

[0066] The conditions in the baking step can be appropri-
ately selected so that the paint can be dried and the resin
layer can be formed, but are preferably 150 to 280° C. for
about 10 seconds to 30 minutes. Further, in order to melt the
wax during this baking so as to cause detachment from the
coated film, a temperature of 180 to 280° C. for about 1 to
30 minutes is more preferable. The thickness of the resin
layer after baking is, for example, 1 to 10 um, preferably 3
to 8 um.

[0067] FIG. 2 is a cross-sectional view schematically
illustrating a method for forming a crater-like structure. As
shown in FIG. 2, when the paint is applied and dried, the
water and solvent are first volatilized to form the resin layer
1. Here, the wax 2 is temporarily placed so as to be
embedded in the resin layer 1. Also, the upper portion of the
wax 2 is exposed on the surface of the resin layer 1.
Subsequently, during baking, the wax 2 melts and separates
from the resin layer 1. This forms recesses having a crater-
like structure in the resin layer 1.

[0068] Thereafter, beverage cans are manufactured, the
cans are filled with the drinkable liquid, and sealed, similar
to methods commonly used in the industry.

[0069] The filling with the drinkable liquid is preferably
carried out at a low temperature (such as 1 to 20° C.).
[0070] According to the method described above, a paint
containing a specific amount of wax having a specific
average particle diameter is used to form recesses of a
specific size in the inner surface of the body with a specific
density. Thus, by using an effervescent beverage can with
such a special structure formed in a body at a specific
density, it is possible to achieve extremely high efferves-
cence.

[0071] Note that the drinking liquid filled into the effer-
vescent beverage can according to the present embodiment
is not particularly limited as long as it is an effervescent
liquid.

[0072] Preferably, the drinking liquid to be filled is a
beer-like effervescent beverage. The “beer-like effervescent
beverage” refers to an effervescent beverage that has a
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flavor, taste, and texture equivalent or similar to beer,
regardless of its alcohol content, use of malt and hops, and
fermentation, and has a high thirst-quenching effect and
drinkability (the ability to continue drinking without getting
bored). The beer-like effervescent beverage may be an
alcoholic beverage, or a so-called non-alcoholic beverage or
low-alcoholic beverage having an alcohol content of less
than 1% by volume. Moreover, it may be a malt-based
beverage, a non-malt-based beverage, a fermented beverage
produced through a fermentation process, or a non-fer-
mented beverage produced without undergoing a fermenta-
tion process.

[0073] Specific examples of beer-like effervescent bever-
ages include beers, low-malt beers made from malt, effer-
vescent alcoholic beverages containing no malt, low-alcohol
effervescent beverages, and non-alcoholic beers. In addition,
liqueurs obtained by mixing a beverage produced from malt
through a fermentation process with an alcohol-containing
distillate may also be used.

[0074] More preferably, the drinking liquid to be filled is
beer. When the effervescent beverage can according to the
present embodiment is filled with beer, foam is generated
from the inner surface of the can at the same time as the cap
is opened, and the foam and beer can be drunk together.
[0075] However, even when filled with beverages other
than beer, the aroma components are volatilized and dis-
persed due to effervescence, allowing for a strong sensation
of the flavor of the contents.

[0076] Preferably, the effervescent beverage has a gas
pressure of 2 to 4 gas volumes.

Examples

[0077] In order to describe the present invention in more
detail, examples carried out by the present inventors are
described below.

(Control Group)

[0078] An aluminum container (350 ml capacity) having a
bottom surface and a body was prepared. A water-based
epoxy-acrylic paint containing 1 part by mass of carnauba
wax having an average particle diameter of 0.3 pm per 100
parts by mass of non-volatile components (excluding the
wax) in the paint was also prepared. The prepared paint was
applied to the entire inner surface of the body of the
container by spray coating, followed by heating at 200° C.
for 2 minutes to obtain a beverage can of the control group.
The thickness of the body resin layer was 5 um on average.

(Experimental Group 1)

[0079] As the wax, a wax having an average particle
diameter of 6 um was used in an amount of 7.5 parts by mass
based on 100 parts by mass of non-volatile components
(excluding the wax) in the paint. Otherwise, a beverage can
according to Example 1 was obtained in the same manner as
in the control group.

(Experimental Group 2)

[0080] As waxes, a wax having an average particle diam-
eter of 6 um (first wax) and a wax having an average particle
diameter of 4 um (second wax) were used. The amount of
the first wax was 7.5 parts by mass based on 100 parts by
mass of non-volatile components (excluding the wax) in the
paint. The amount of the second wax was 7.5 parts by mass
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based on 100 parts by mass of non-volatile components
(excluding the wax) in the paint.

[0081] Other points were the same as those of the control
group, and a beverage can according to experimental group
2 was obtained.

(Measurement of Gas Release Amount)

[0082] In each of the prepared beverage cans, 350 ml of
beer was poured in quietly, and the mass was measured.
After that, it was left to stand for 5 minutes, and the mass
was measured again. The difference in mass before and after
allowing to stand for 5 minutes was calculated as the “gas
release amount”. The measurement was carried out on 5
cans for each beverage can. Table 1 below presents the upper
limit value and lower limit value of the gas release amount
measurement value for each beverage can.

TABLE 1
Control Experimental Experimental
Group Group 1 Group 2
Gas Release 0.01 to 0.02 0.21 to 0.26 0.29 to 0.34
Amount (g)
[0083] As presented in Table 1, the gas release amount

was significantly greater in experimental group 1 and experi-
mental group 2 than in the control group. In addition,
experimental group 2 was even greater than experimental
group 1. The gas release amount represents the amount of
gas released (magnitude of effervescence), that is, the
greater this value, the higher the effervescence (greater
effervescence).

(Evaluation of Coverage)

[0084] Each prepared beverage can was filled with beer
and closed on the top surface with a can lid in a fully open
manner. After filling, the beverage can was allowed to stand
at 4° C. for 24 hours. Next, the coverage was evaluated by
setting the criterion for the covering time (the time taken for
the bubbles to rise from the beverage can upon opening the
beverage can, covering the top end portion of the beverage
can with the bubbles) as 10 seconds. Ten cans were tested for
each beverage can, and the number of cans with a covering
time of 10 seconds or less was counted. Table 2 presents the
results.

TABLE 2
Control Experimental Experimental
Group Group 1 Group 2
Number for which covering time 0 3 10

was within 10 seconds (cans)

[0085] As presented in Table 2, the coverage was also
greater in experimental group 2, experimental group 1, and
the control group, in that order. Based on the evaluation
results for coverage, it was found that both experimental
groups 1 and 2 were superior to the control group, with
experimental group 2 being particularly superior.

(Measurement of Surface Condition)

[0086] The surface condition of the inner surface of the
body of each beverage can obtained was observed. Specifi-
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cally, a white interferometer-equipped laser microscope
VK-X3000 (manufactured by Keyence Corporation) was
used to obtain an image of the inner surface of the body.
FIGS. 3A to 3C illustrate the images obtained for the control
group, experimental group 1, and experimental group 2,
respectively. In addition, FIGS. 4A to 4C illustrate images
acquired by 3D-processing the images obtained for the
control group, experimental group 1, and experimental
group 2, respectively.

[0087] In addition, experimental group 2 was subjected to
surface profile measurement. FIG. 5A is a diagram illustrat-
ing the measurement positions of the surface profile. That is,
the surface profile was measured along the line segment
illustrated in FIG. 5A. FIG. 5B is a graph illustrating the
measurement results of the surface profile. The horizontal
axis of FIG. 5B represents the position, and the vertical axis
represents the height (depth) from the baseline.

[0088] Furthermore, based on the obtained image, the
number of recesses with a diameter of 5 pm or more (first
recesses) and recesses with a diameter of 1 pm or more and
less than 5 um (second recesses) was counted using a white
interferometer-equipped laser microscope VK-X3000
(manufactured by Keyence Corporation), and the number
per 1 mm?® was obtained.

[0089] In counting the number of recesses, the number of
recesses having a depth of 1 um or more from the baseline
was counted.

[0090] Table 3 presents the results. Note that the structure
counted as the first recess had a diameter of 8.8 pm at most.
TABLE 3

Control Experimental Experimental
Group Group 1 Group 2
First Recess 0 256 768
(counts/mm?)
Second Recess 0 6000 9552
(counts/mm?)

SUMMARY OF RESULTS

[0091] It was confirmed that experimental groups 1 and 2,
where 200 to 2000 of the first recesses were provided per 1
mm?, had a high gas release amount and coverage as well as
high effervescence compared to the control group where the
first recesses could not be confirmed. Experimental group 2,
where the number of second recesses per 1 mm? was 7000
to 15000, exhibited even higher effervescence.

REFERENCE SIGNS LIST

[0092]

[0093]

1. An effervescent beverage can comprising:

a top surface;

a bottom surface; and

a body, wherein

an inner surface of the body is provided with first recesses
and second recesses, the first recesses have a diameter
of 5 um or more and 20 pm or less, the number of the
first recesses is 200 to 1200 per 1 mm? the second
recesses have a diameter of 0.5 um or more and less
than 5 um, and the number of the second recesses is
7000 to 15000 per 1 mm?.

1 resin layer
2 wax
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2. The effervescent beverage can according to claim 1,
wherein

the number of the first recesses is 256 to 768 per 1 mm?,

and

the number of the second recesses is 6000 to 9552 per 1

mm?.

3. The effervescent beverage can according to claim 1,
wherein the first recesses have a diameter of 5 um or more
and 8.8 um or less.

4. The effervescent beverage can according to claim 1,
wherein

the inner surface of the body is provided with a resin

layer, and

the first recesses and the second recesses are formed in the

resin layer.

5.-11. (canceled)

12. The effervescent beverage can according to claim 1,
wherein the top surface is formed by a can lid configured to
be opened in a fully open manner.

13. An effervescent beverage comprising:

the effervescent beverage can according to claim 12; and

a drinkable liquid filled in the effervescent beverage can,

wherein

upon opening, the drinkable liquid is caused to effervesce

so as to hide a top end portion of the effervescent
beverage can.

14. The effervescent beverage according to claim 13, the
drinkable liquid is a beer-taste beverage.

#* #* #* #* #*
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