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DESCRIPTION 

TITLE 

METHOD OF PRODUCING A THICKENED CARBONATED BEVERAGE PACKED 

	

5 	IN A CONTAINER, AND A THICKENED CARBONATED BEVERAGE PACKED 

IN A CONTAINER 

FIELD 

[0001] 

	

10 	 The present invention relates to a method of producing 

a thickened carbonated beverage packed in a container, and 

a thickened carbonated beverage packed in a container. 

BACKGROUND 

	

15 	[0002] 

A swallowing disorder occurs due to cerebral disorders 

such as stroke and Parkinson's disease or decreased muscle 

strength caused by aging. A person with a swallowing 

disorder may experience aspiration, which means food or 

	

20 	beverages enter the airway when swallowing. Also, food or 

beverages reaching the lung due to aspiration may cause 

pneumonia. Therefore, a thickening agent is added to a 

beverage to thicken the beverage, so that swallowing is 

facilitated and aspiration is prevented 

	

25 	(Jpn. Pat. Appin. KOKAI Publication No. 2001-299297). 

SUMMARY 
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TECHNICAL PROBLEM 

[0003] 

There is also a demand for carbonated beverages that 

are thickened to make it easy for a person with a 

	

5 	swallowing disorder to swallow. However, carbonated 

beverages are more difficult to handle than regular 

beverages. 

[0004] 

When producing a thickened carbonated beverage, the 

	

10 	present inventors needed to stir a carbonated beverage in 

order to dissolve a thickening agent in the carbonated 

beverage, but the stirring caused the problem that carbon 

dioxide gas escaped from the beverage. Also, when 

dissolving carbon dioxide gas in a beverage that had been 

	

15 	thickened in advance to produce a thickened carbonated 

beverage, the carbon dioxide gas hardly dissolved in the 

viscous beverage, making it impossible to dissolve a 

sufficient amount of carbon dioxide gas in the beverage. 

Also, when filling a container with the resultant thickened 

	

20 	carbonated beverage, the beverage spilled out of the 

container, resulting in the problem that the liquid amount 

in the container varied. 

[0005] 

Accordingly, an object of the present invention is to 

	

25 	provide a method for stably producing a thickened 

carbonated beverage packed in a container and containing a 

sufficient amount of carbon dioxide gas, and to provide a 
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thickened carbonated beverage packed in a container, 

produced by the method. 

SOLUTION TO PROBLEM 

	

5 	[0006] 

According to a first aspect of the present invention, 

there is provided a method of producing a thickened 

carbonated beverage packed in a container, the method 

comprising: 

	

10 	 mixing an aqueous solution containing a first 

thickening agent and having a temperature of 0 to 35°C with 

a second thickening agent which is insoluble in water in a 

temperature range of 0 to 35°C but soluble in water at a 

temperature of 60°C or more to obtain a stock liquid in 

	

15 	which the second thickening agent is dispersed in the 

aqueous solution; 

dissolving carbon dioxide gas in the stock liquid to 

obtain a carbonated aqueous solution; 

filling a container with the carbonated aqueous 

	

20 	solution and sealing the container to obtain the carbonated 

aqueous solution packed in the container; and 

heating the carbonated aqueous solution packed in the 

container such that the carbonated aqueous solution has a 

temperature of 60°C or more to dissolve the second 

	

25 	thickening agent in the carbonated aqueous solution. 

[0007] 

According to a second aspect of the present invention, 
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there is provided a thickened carbonated beverage packed in 

a container, produced by the above-mentioned method, 

wherein viscosity A and viscosity B satisfy the following 

relations: 

	

5 	 i) 100 < A 	300, and 

ii) B 	(0.75xA), 

where the viscosity A represents a viscosity [mPa•s] 

of the thickened carbonated beverage when measured by an 

E-type viscometer under conditions of a temperature of 20°C 

	

10 	and a shear rate of 50/s, and the viscosity B represents a 

viscosity [mPa•s] of the thickened carbonated beverage when 

measured by an E-type viscometer under conditions of a 

temperature of 20°C and a shear rate of 100/s. 

	

15 	 ADVANTAGEOUS EFFECTS OF INVENTION 

[0008] 

According to the present invention, a method for 

stably producing a thickened carbonated beverage packed in 

a container and containing a sufficient amount of carbon 

	

20 	dioxide gas, and a thickened carbonated beverage packed in 

a container which is produced by the method, can be 

provided. 

DETAILED DESCRIPTION 

	

25 	[0009] 

As described above, a thickened carbonated beverage is 

difficult to produce, whether it is produced by dissolving 
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a thickening agent in a carbonated beverage after producing 

the carbonated beverage, or even by dissolving a thickening 

agent in a beverage in advance and subsequently dissolving 

carbon dioxide gas in the thickened beverage. 

	

5 	[0010] 

The present inventors found that the production 

problems would be solved by preparing a thickened 

carbonated beverage using two kinds of thickening agents, 

that is, dissolving a first thickening agent in a beverage, 

	

10 	dispersing a second thickening agent by the action of the 

first thickening agent without dissolving the second 

thickening agent in the beverage, thereby preparing a 

beverage not having sufficient thickness in advance, then 

dissolving carbon dioxide gas in the beverage, and finally 

	

15 	dissolving the second thickening agent in the beverage by 

heating, thereby preparing a thickened carbonated beverage 

having sufficient thickness. Thereby, the present 

inventors completed the present invention. 

[0011] 

	

20 	 That is, the method of producing a thickened 

carbonated beverage packed in a container, of the present 

invention, includes: 

mixing an aqueous solution containing a first 

thickening agent and having a temperature of 0 to 35°C with 

	

25 	a second thickening agent which is insoluble in water in a 

temperature range of 0 to 35°C but soluble in water at a 

temperature of 60°C or more to obtain a stock liquid in 
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which the second thickening agent is dispersed in the 

aqueous solution; 

dissolving carbon dioxide gas in the stock liquid to 

obtain a carbonated aqueous solution; 

	

5 	 filling a container with the carbonated aqueous 

solution and sealing the container to obtain the carbonated 

aqueous solution packed in the container; and 

heating the carbonated aqueous solution packed in the 

container such that the carbonated aqueous solution has a 

	

10 	temperature of 60°C or more to dissolve the second 

thickening agent in the carbonated aqueous solution. 

[00121 

In the present specification, the "carbonated 

beverage" refers to a beverage containing carbon dioxide 

	

15 	gas. In the present specification, the "beverage" refers 

to any liquid for drinking, and includes, for example, soft 

drinks, fruit beverages, milk beverages, and alcoholic 

beverages. The amount of carbon dioxide gas dissolved in 

the beverage is not particularly limited, and may be the 

	

20 	same as the amount of carbon dioxide gas contained in a 

general carbonated beverage. A gas volume of carbon 

dioxide gas is about 1 to 2 for a general carbonated 

beverage, and about 3 for a carbonated beverage containing 

a large amount of carbon dioxide gas, such as cola. In the 

	

25 	present specification, the gas volume is a value of the 

amount (volume) of gas contained with respect to the amount 

(volume) of the beverage at a temperature of 20°C. 
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[0013] 

In the present specification, the "thickened 

carbonated beverage" refers to a carbonated beverage having 

viscosity such that the carbonated beverage contained in a 

	

5 	container flows out of the container when the container is 

tilted. The "thickened carbonated beverage" refers to a 

carbonated beverage having a viscosity of, for example, 50 

to 300 [mPa•s]. In the present specification, the 

viscosity refers to a value measured by an E-type 

	

10 	viscometer according to JIS 28803: 2011 under the 

conditions of a temperature of 20°C and a shear rate of 

50/s unless special measurement conditions are described. 

[0014] 

Hereinafter, the method of the present invention will 

	

15 	be described in the order of the steps of the method. The 

description provided hereinafter is intended to explain the 

invention in detail, and is not intended to limit the 

invention. 

[0015] 

	

20 	 <Preparation of Stock Liquid> 

A stock liquid can be prepared by dissolving the first 

thickening agent in water having a temperature of 0 to 35°C 

to prepare an aqueous solution containing the first 

thickening agent, and then mixing the aqueous solution 

	

25 	containing the first thickening agent with the second 

thickening agent which is insoluble in water in the 

temperature range of 0 to 35°C but soluble in water at a 
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temperature of 60°C or more. 

[0016] 

Any thickening agent may be used as the first 

thickening agent without limitation as long as it is a 

	

5 	thickening agent soluble in water having a temperature 

within the range of 0 to 35°C. Examples of the first 

thickening agent include welan gum, guar gum, cold-water-

soluble type of iota carrageenan, lambda carrageenan, 

xanthan gum, cold-water-soluble type of tamarind seed gum, 

	

10 	tara gum, and psyllium seed gum. 

[0017] 

As the first thickening agent, a thickening agent that 

is soluble in water having a temperature within the range 

of 0 to 35°C and that exhibits pseudoplasticity when 

	

15 	dissolved in water is preferably used. Examples of such a 

first thickening agent include welan gum, guar gum, cold-

water-soluble type of iota carrageenan, lambda carrageenan, 

xanthan gum, tara gum, and psyllium seed gum. The first 

thickening agent may be used in one type or in combination 

	

20 	of a plurality of types. 

[0018] 

Pseudoplasticity refers to the property by which an 

aqueous solution containing a thickening agent shows high 

viscosity when low shearing force is applied to the aqueous 

	

25 	solution, and the viscosity of the aqueous solution 

decreases (i.e., flowability of the aqueous solution 

increases) when high shearing force is applied to it. 



15 	with respect to 

[0020] 

The 

100 parts by mass of water. 

temperature of water for dissolving the first 

9 

Namely, the pseudoplasticity refers to the nature of a 

fluid that is easily swallowed by a person with a 

swallowing disorder. 

[0019] 

	

5 	 The first thickening agent is added to water having a 

temperature of 0 to 35°C, in such an amount that the 

aqueous solution containing the first thickening agent has 

the desired viscosity. Specifically, the first thickening 

agent may be added in such an amount that the aqueous 

	

10 	solution containing the first thickening agent has a 

viscosity of, for example, 20 to 150 [mPa•s], preferably 20 

to 100 [mPa.s], more preferably 20 to 75 [mPa•s] 	For 

example, when welan gum is used as the first thickening 

agent, 0.1 to 1.0 part by mass of welan gum can be added 

thickening agent is 0 to 35°C, and is a temperature equal 

to or higher than the temperature at which the first 

20 	thickening agent can dissolve. The temperature of water 

for dissolving the first thickening agent is preferably 15 

to 35°C in view of the dissolution efficiency of the first 

thickening agent. 

[0021] 

25 	 The aqueous solution containing the first thickening 

agent can be prepared by adding the first thickening agent 

to water having a temperature of 0 to 35°C in such an 
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amount that an aqueous solution having the above-described 

viscosity can be obtained, and stirring it as necessary. 

[0022] 

The aqueous solution containing the first thickening 

	

5 	agent thus prepared has a viscosity of, for example, 20 to 

150 [mPa.s], preferably 20 to 100 [mPa.s], more preferably 

20 to 75 [mPa•s]. If the viscosity of the aqueous solution 

containing the first thickening agent is too low, it is 

difficult to disperse the second thickening agent in the 

	

10 	aqueous solution containing the first thickening agent and 

maintain the dispersed state in the subsequent step. If 

the viscosity of the aqueous solution containing the first 

thickening agent is too high, it is difficult to dissolve a 

sufficient amount of carbon dioxide gas in the stock liquid 

	

15 	in the subsequent step. Also, if the viscosity of the 

aqueous solution containing the first thickening agent is 

too high, the carbonated aqueous solution tends to spill 

out of the container in the subsequent step of filling the 

container. 

	

20 	[0023] 

Next, the resultant aqueous solution containing the 

first thickening agent is mixed with the second thickening 

agent which is insoluble in water in a temperature range of 

0 to 35°C but soluble in water at a temperature of 60°C or 

	

25 	more, thereby preparing the stock liquid. 

[0024] 

Any thickening agent may be used as the second 



thickening agent without limitation as long as it is 

insoluble in water in the entire temperature range of 0 to 

35°C but soluble in water at a temperature of 60°C or more. 

Examples of the second thickening agent include locust bean 

	

5 	gum, heat-soluble type of iota carrageenan, native gellan 

gum, low-methoxyl pectin, and heat-soluble type of tamarind 

seed gum. 

[0025] 

Preferably, as the second thickening agent, a 

	

10 	thickening agent that is insoluble in water in the entire 

temperature range of 0 to 35°C but soluble in water at a 

temperature of 60°C or more, and that exhibits Newtonian 

viscosity when dissolved in water can be used. Examples of 

such a second thickening agent include locust bean gum, 

	

15 	heat-soluble type of iota carrageenan, native gellan gum, 

low-methoxyl pectin, and heat-soluble type of tamarind seed 

gum. The Newtonian viscosity means the property by which 

the viscosity of an aqueous solution containing a 

thickening agent does not substantially change even if the 

	

20 	shearing force applied to the aqueous solution containing a 

thickening agent is altered. The second thickening agent 

may be used in one type or in combination of a plurality of 

types. 

[0026] 

	

25 	 Iota carrageenan as an example of the first thickening 

agent and the second thickening agent is known to have a 

cold-water-soluble type and a heat-soluble type, depending 



- 12 

on the difference of the constituent or the production 

method thereof. The cold-water-soluble type of iota 

carrageenan is literally iota carrageenan that can be 

dissolved in cold water (for example, having a temperature 

	

5 	of 0 to 35°C), and the heat-soluble type of iota 

carrageenan is iota carrageenan that requires heating at a 

temperature of 60°C or more to dissolve. Both are 

commercially available. 

[0027] 

	

10 	 Likewise, tamarind seed gum as an example of the first 

thickening agent and the second thickening agent is known 

to have a cold-water-soluble type and a heat-soluble type, 

depending on the difference of the constituent or the 

production method thereof. The cold-water-soluble type of 

	

15 	tamarind seed gum is literally tamarind seed gum that can 

be dissolved in cold water (for example, having a 

temperature of 0 to 35°C), and the heat-soluble type of 

tamarind seed gum is tamarind seed gum that requires 

heating at a temperature of 60°C or more to dissolve. Both 

	

20 	are commercially available. 

[0028] 

Native gellan gum as an example of the second 

thickening agent is gellan gum produced by microorganisms. 

Gellan gum is known to have native gellan gum and 

	

25 	deacylated gellan gum. Native gellan gum does not include 

a deacylation step in its production process, and thus 

contains an acyl group. Commercially available native 
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gellan gum can be used. 

[0029] 

Low-methoxyl pectin as an example of the second 

thickening agent refers to pectin having an esterification 

	

5 	degree of less than 50%, and a commercially available one 

can be used. 

[0030] 

The second thickening agent can be added to the 

aqueous solution containing the first thickening agent, in 

	

10 	such an amount that a thickened carbonated beverage packed 

in a container as a finished product has a viscosity of, 

for example, 50 to 300 [mPa•s], preferably 100 to 150 [mPa-

s]. 

[0031] 

	

15 	 For example, when welan gum is used as the first 

thickening agent and locust bean gum is used as the second 

thickening agent, 0.1 to 1.0 part by mass of welan gum and 

0.2 to 0.8 part by mass of locust bean gum can be added 

with respect to 100 parts by mass of water. If the amount 

	

20 	of welan gum added is small within the aforementioned 

range, the amount of locust bean gum added is increased 

within the aforementioned range because locust bean gum is 

added so that the thickened carbonated beverage packed in a 

container as a finished product has a viscosity of, for 

	

25 	example, 50 to 300 [mPa•s], preferably 100 to 150 [mPa•s]. 

On the other hand, if the amount of welan gum added is 

large within the aforementioned range, the amount of locust 
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bean gum added is decreased within the aforementioned range 

because locust bean gum is added so that the thickened 

carbonated beverage packed in a container as a finished 

product has a viscosity of, for example, 50 to 300 [mPa•s], 

	

5 	preferably 100 to 150 [mPa•s]. 

[0032] 

The stock liquid can be prepared by adding the second 

thickening agent to the aqueous solution containing the 

first thickening agent, and stirring it. The second 

	

10 	thickening agent is dispersed in the resultant stock 

liquid, without being dissolved in the aqueous solution 

containing the first thickening agent. Since the stock 

liquid has viscosity due to the action of the first 

thickening agent, the second thickening agent can maintain 

	

15 	its dispersed state without precipitating. In this stage, 

the second thickening agent is dispersed and does not 

contribute to the viscosity of the stock liquid. However, 

the second thickening agent is ultimately dissolved through 

heating, and thereby provides, together with the first 

	

20 	thickening agent, desired viscosity to the carbonated 

beverage. 

[0033] 

In order to provide a desired taste and flavor to the 

thickened carbonated beverage packed in a container as a 

	

25 	finished product, the stock liquid may further contain an 

additive. The additive may be, for example, a sweetener, 

an acidulant, a fruit juice, a vegetable juice, a flavor, a 
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pigment, a pH-adjusting agent, sugar, sugar alcohol, 

dietary fiber, extract such as tea or coffee, alcohol, or a 

combination thereof. 

[0034] 

	

5 	 The additive may be added directly to "a dispersion 

liquid in which the second thickening agent is dispersed in 

the aqueous solution containing the first thickening 

agent." Alternatively, the additive is dissolved in water 

in another tank in advance to prepare an aqueous solution 

	

10 	containing the additive, and the prepared aqueous solution 

may be added to the aforementioned dispersion liquid. 

[0035] 

The stock liquid prepared has a pH of, for example, 

3.5 to 4.6, preferably a pH of 3.5 or more and less than 

	

15 	4.6, more preferably a pH of 4.0 or more and less than 4.6. 

When the stock liquid has a pH of 3.5 to 4.6, the thickened 

carbonated beverage packed in a container as a finished 

product has excellent viscosity stability after storage. 

[0036] 

	

20 	 The viscosity of the stock liquid is, for example, 20 

to 150 [mPa•s], preferably 20 to 100 [mPa•s], more 

preferably 20 to 75 [mPa•s]. If the viscosity of the stock 

liquid is too low, the second thickening agent may 

precipitate in the stock liquid. If the viscosity of the 

	

25 	stock liquid is too high, it tends to be difficult to 

dissolve carbon dioxide gas in the stock liquid. Also, if 

the viscosity of the stock liquid is too high, the 
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carbonated aqueous solution tends to spill out of the 

container in the subsequent step of filling the container. 

[0037] 

Over the entire period of the preparation step of the 

	

5 	stock liquid, the liquids containing the second thickening 

agent (i.e., the aqueous solution containing the first 

thickening agent in the middle of the step of adding the 

second thickening agent, and the stock liquid) need to be 

maintained at a temperature at which the second thickening 

	

10 	agent does not dissolve, for example, at a temperature of 

less than 60°C, preferably 0°C or more and less than 60°C, 

more preferably 0 to 35°C, still more preferably 15 to 

35°C. 

[0038] 

	

15 	 <Preparation of Carbonated Aqueous Solution> 

Carbon dioxide gas is dissolved in the stock liquid 

obtained as described above, thereby preparing a carbonated 

aqueous solution. 

[0039] 

	

20 	 For example, a carbonator, which is an apparatus for 

producing a carbonated beverage, can be used to dissolve 

carbon dioxide gas. 

[0040] 

Over the entire period of the step of dissolving 

	

25 	carbon dioxide gas in the stock liquid, the liquids (i.e., 

the stock liquid, the stock liquid in the middle of the 

step of dissolving carbon dioxide, and the carbonated 
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aqueous solution) need to be maintained at a temperature at 

which the second thickening agent does not dissolve, for 

example, at a temperature of less than 60°C, preferably 0°C 

or more and less than 60°C, more preferably 0 to 35°C, 

	

5 	still more preferably 0 to 10°C. If the liquids are 

maintained at low temperature over the entire period of 

this step, the dissolved carbon dioxide gas is less likely 

to escape from the liquids. 

[0041] 

	

10 	 In view of the dissolution efficiency of carbon 

dioxide gas, it is preferable to cool the stock liquid to a 

temperature of 5°C or less, preferably to a temperature of 

0 to 5°C, over the period of dissolving carbon dioxide gas 

in the stock liquid. 

	

15 	[0042] 

The amount of carbon dioxide gas dissolved in the 

stock liquid can be the same as the amount of carbon 

dioxide gas contained in a typical carbonated beverage. 

The amount of carbon dioxide gas dissolved in the stock 

	

20 	liquid can be set so that the gas volume of the carbonated 

aqueous solution is, for example, 1 to 3, preferably 1.2 to 

2.0. 

[0043] 

<Preparation of Carbonated Aqueous Solution Packed In 

	

25 	Container> 

A container is filled with the resultant carbonated 

aqueous solution and is sealed, thereby preparing the 
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carbonated aqueous solution packed in the container. For 

example, the container may be filled with the carbonated 

aqueous solution using a beverage filling machine (filler), 

and sealed. 

	

5 	[0044] 

Any container may be used without limitation as long 

as it has heat resistance and sealability and can withstand 

the internal pressure of the carbonated beverage, and a 

general container for carbonated beverages may be used. 

	

10 	Specifically, steel cans, aluminum cans, or plastic bottles 

can be used. 

[0045] 

Sealing of the container can be performed by a general 

method of sealing beverage containers. For example, when 

	

15 	the container is a can, a contact portion between the can 

lid and the can barrel may be seamed and sealed. When the 

container is a plastic bottle, a cap may be attached to the 

spout of the container body to thereby seal the container. 

[0046] 

	

20 	 Over the entire period of the step of filling the 

container with the carbonated aqueous solution and sealing 

the container, the liquid (i.e., the carbonated aqueous 

solution) needs to be maintained at a temperature at which 

the second thickening agent does not dissolve, for example, 

	

25 	at a temperature of less than 60°C, preferably 0°C or more 

and less than 60°C, more preferably 0 to 35°C, still more 

preferably 0 to 10°C. If the liquid is maintained at low 
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temperature over the entire period of this step, the 

dissolved carbon dioxide gas is less likely to escape from 

the liquid. 

[0047] 

	

5 	 The resultant carbonated aqueous solution packed in 

the container has low viscosity because the second 

thickening agent is not dissolved therein. Since the 

viscosity of the carbonated aqueous solution packed in the 

container is low, the gas volume (i.e., content of carbon 

	

10 	dioxide gas) of the carbonated aqueous solution can be 

measured at this stage after sealing. The measurement of 

the gas volume can be performed using a known apparatus for 

measuring a gas volume. The measurement of the gas volume 

is important for quality control of carbonated beverages. 

	

15 	However, the thickened carbonated beverage packed in the 

container as a finished product has higher viscosity than 

the carbonated aqueous solution packed in the container, 

thus making it difficult to accurately measure the gas 

volume. In the present invention, the gas volume is 

	

20 	measured at this stage after sealing, so that the gas 

volume can be accurately measured. 

[0048] 

. <Heating> 

In the heating step, the carbonated aqueous solution 

	

25 	packed in the container is heated such that the carbonated 

aqueous solution has a temperature of 60°C or more, thereby 

dissolving the second thickening agent in the carbonated 
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aqueous solution. 

[0049] 

Heating can be performed using a device commonly used 

for heat sterilization of food, such as a retort oven or a 

	

5 	shower-type sterilizer. 

[0050] 

Heating conditions such as temperature, pressure, and 

time can be suitably set according to the components of the 

beverage, the strength of the container, and the like. For 

	

10 	example, the carbonated aqueous solution packed in the 

container can be heated at a temperature of 60 to 120°C for 

0.5 to 40 minutes. More preferably, the carbonated aqueous 

solution packed in the container can be heated at a 

temperature of 80 to 110°C for 1 to 40 minutes. Also, the 

	

15 	pressure in heating may be adjusted over time so that the 

container is not deformed by the internal pressure. 

[0051] 

The second thickening agent dispersed in the 

carbonated aqueous solution is dissolved by heating. 

	

20 	Accordingly, the second thickening agent provides viscosity 

to the carbonated aqueous solution, and ultimately 

contributes, together with the first thickening agent, to 

the viscosity of the thickened carbonated beverage. Since 

the second thickening agent is uniformly dispersed in the 

	

25 	carbonated aqueous solution, dissolution of the second 

thickening agent can uniformly thicken the carbonated 

aqueous solution. Dissolution of the second thickening 
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agent makes it possible to obtain a thickened carbonated 

beverage packed in a container and having a sufficient 

viscosity. 

[0052] 

	

5 	 Therefore, in the method of the present invention, the 

liquids containing the second thickening agent (i.e., the 

aqueous solution containing the first thickening agent in 

the middle of the step of adding the second thickening 

agent, the stock liquid, the stock liquid in the middle of 

	

10 	the step of dissolving carbon dioxide gas, and the 

carbonated aqueous solution) need to be maintained at a 

temperature at which the second thickening agent does not 

dissolve, for example, at a temperature of less than 60°C, 

preferably 0°C or more and less than 60°C, more preferably 

	

15 	0 to 35°C, in all the steps prior to the heating step 

(i.e., over the entire period from the step of preparing 

the stock liquid to the step of sealing the container). 

More preferably, prior to the step of dissolving carbon 

dioxide gas in the stock liquid (i.e., in the step of 

	

20 	preparing the stock liquid), the liquids containing the 

second thickening agent may be maintained at a temperature 

of 15 to 35°C, and during the period from the step of 

dissolving carbon dioxide gas in the stock liquid to the 

step of sealing the container, the liquids containing the 

	

25 	second thickening agent may be maintained at a temperature 

of 0 to 10°C. 

[0053] 
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The thickened carbonated beverage packed in the 

container obtained according to the method of the present 

invention has a viscosity of, for example, 50 to 300 [mPa• 

s], preferably 100 to 150 [mPa•s]. Also, the thickened 

	

5 	carbonated beverage packed in the container obtained 

according to the method of the present invention has a pH 

of, for example, 3.5 to 4.6, preferably a pH of 3.5 or more 

and less than 4.6, more preferably a pH of 4.0 or more and 

less than 4.6. The pH of the thickened carbonated beverage 

	

10 	packed in the container produced according to the method of 

the present invention does not change significantly from 

the pH of the stock liquid. 

[0054] 

The thickened carbonated beverage packed in the 

	

15 	container obtained according to the method of the present 

invention is preferably stored in a refrigerated state at a 

temperature of 0 to 10°C from the stage of manufacture to 

the stage of distribution and sale in order to maintain the 

quality as a beverage and to stably maintain the viscosity. 

	

20 	[0055] 

<Action Effects> 

In the method of the present invention, two types of 

thickening agents are used, as described above, and the two 

types of thickening agents have the action effects 

	

25 	described below. 

[0056] 

Since the first thickening agent is soluble in water 
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having a temperature of 0 to 35°C, it dissolves in the 

stock liquid and contributes to the viscosity of the stock 

liquid. By dissolving in the stock liquid, the first 

thickening agent functions as a dispersing aid for 

	

5 	dispersing the second thickening agent. Since the second 

thickening agent is insoluble in water in a temperature 

range of 0 to 35°C but soluble in water at a temperature of 

60°C or more, it does not dissolve in the stock liquid and 

does not contribute to the viscosity of the stock liquid. 

	

10 	By virtue of the function of the first thickening agent as 

a dispersing aid, the second thickening agent can be 

dispersed without precipitating in the stock liquid, and 

thus maintain the dispersed state even after the passage of 

time. Therefore, the stock liquid is provided with 

	

15 	viscosity only by the first thickening agent and has low 

viscosity. Since the stock liquid has low viscosity, a 

sufficient amount of carbon dioxide gas can be dissolved in 

the subsequent step of dissolving carbon dioxide gas. 

Since the resultant carbonated aqueous solution also has 

	

20 	low viscosity, there is no problem that the carbonated 

aqueous solution spills out of the container in the 

subsequent step of filling the container. Thereafter, when 

the carbonated aqueous solution filled in the container is 

heated, the second thickening agent dissolves in the 

	

25 	carbonated aqueous solution and contributes to the 

viscosity of the carbonated aqueous solution. This makes 

it possible to stably produce a thickened carbonated 
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beverage packed in a container and having a sufficient 

amount of carbon dioxide gas and sufficient viscosity. 

[0057] 

When the stock liquid is prepared using only the 

	

5 	second thickening agent without using the first thickening 

agent, the second thickening agent precipitates, and the 

second thickening agent is unevenly distributed in the 

carbonated aqueous solution upon the dissolution in the 

final heating step, causing unevenness in the thickness. 

	

10 	Also, when the stock liquid is prepared using only the 

first thickening agent without using the second thickening 

agent, the viscosity of the stock liquid needs to be kept 

low in consideration of the subsequent step of dissolving 

carbon dioxide gas and step of filling the container, and 

	

15 	such a stock liquid cannot provide sufficient viscosity to 

the carbonated aqueous solution. 

[0058] 

The method of the present invention also has the 

following advantage. As described above, while it is 

	

20 	difficult to accurately measure the gas volume of the 

thickened carbonated beverage as a finished product, the 

method of the present invention allows for accurate 

measurement of the gas volume because of a low viscosity of 

the carbonated aqueous solution when the gas volume of the 

	

25 	carbonated aqueous solution is measured after filling the 

container and before heating. 

[0059] 
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In addition, the method of the present invention has 

an advantage that conventional facilities for manufacturing 

carbonated beverages can be used and that no special 

manufacturing facilities are required. 

	

5 	[0060] 

<Thickened Carbonated Beverage Packed In Container> 

In a preferable embodiment, a thickened carbonated 

beverage packed in a container is as follows: 

(I) it is produced by the above-mentioned method, and 

	

10 	 (II) viscosity A and viscosity B satisfy the following 

relations: 

i) 100 < A < 300, and 

ii) B 	(0.75xA), 

where the viscosity A represents a viscosity [mPa.s] 

	

15 	of the thickened carbonated beverage when measured by an 

E-type viscometer under conditions of a temperature of 20°C 

and a shear rate of 50/s, and the viscosity B represents a 

viscosity [mPa.s] of the thickened carbonated beverage when 

measured by an E-type viscometer under conditions of a 

	

20 	temperature of 20°C and a shear rate of 100/s. 

[0061] 

In a more preferable embodiment, a thickened 

carbonated beverage packed in a container is as follows: 

(I) it is produced by the above-mentioned method, and 

	

25 	 (II) viscosity A and viscosity B satisfy the following 

relations: 

i) 100 	A 	300, and 
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ii) B 	(0.73xA), 

where the viscosity A represents a viscosity [mPa•s] 

of the thickened carbonated beverage when measured by an 

E-type viscometer under conditions of a temperature of 20°C 

	

5 	and a shear rate of 50/s, and the viscosity B represents a 

viscosity [mPa•s] of the thickened carbonated beverage when 

measured by an E-type viscometer under conditions of a 

temperature of 20°C and a shear rate of 100/s. 

[0062] 

	

10 	 In a more preferable embodiment, a thickened 

carbonated beverage packed in a container is as follows: 

(I) it is produced by the above-mentioned method, and 

(II) viscosity A and viscosity B satisfy the following 

relations: 

	

15 	 i) 100 < A 	300, and 

ii) (0.25xA) 	B ‹. (0.75xA), 

where the viscosity A represents a viscosity [mPa•s] 

of the thickened carbonated beverage when measured by an 

E-type viscometer under conditions of a temperature of 20°C 

	

20 	and a shear rate of 50/s, and the viscosity B represents a 

viscosity [mPa•s] of the thickened carbonated beverage when 

measured by an E-type viscometer under conditions of a 

temperature of 20°C and a shear rate of 100/s. 

[0063] 

	

25 	 In a more preferable embodiment, a thickened 

carbonated beverage packed in a container is as follows: 

(I) it is produced by the above-mentioned method, and 
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(II) viscosity A and viscosity B satisfy the following 

relations: 

i) 100 < A < 300, and 

ii) (0.27xA) < B 	(0.73xA), 

	

5 	 where the viscosity A represents a viscosity [mPa•s] 

of the thickened carbonated beverage when measured by an 

E-type viscometer under conditions of a temperature of 20°C 

and a shear rate of 50/s, and the viscosity B represents a 

viscosity [mPa•s] of the thickened carbonated beverage when 

	

10 	measured by an E-type viscometer under conditions of a 

temperature of 20°C and a shear rate of 100/s. 

[0064] 

A shear rate of 50/s is a measurement condition 

generally recommended when measuring the viscosity of food 

	

15 	for a person having difficulty in swallowing. Also, a 

shear rate of 100/s is a measurement condition 

corresponding to the shear rate of the flow of a fluid in 

the throat during swallowing. 

[0065] 

	

20 	 When the thickened carbonated beverage packed in a 

container has a viscosity specified by the relation i) 

100 < A 300, the beverage is good in cohesiveness when 

taken into the mouth and is less likely to cause 

aspiration. 

	

25 	[0066] 

Also, the thickened carbonated beverage packed in a 

container satisfying the relation ii) B < (0.75xA), 
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preferably the relation ii) B 	(0.73xA) indicates that the 

viscosity of the beverage when swallowed is lower than the 

viscosity of the beverage when taken into the mouth, and 

that the difference between these viscosities is at least a 

5 	certain degree (i.e., indicates high pseudoplasticity). 

With this physical property, the beverage is easy to 

swallow, and the stickiness of the beverage when swallowed 

is reduced. The relation ii) 	is preferably 

(0.25xA) B (0.75xA), more preferably 

10 (0.27xA) B (0.73xA). 

[0067] 

The viscosity A and the viscosity B of the thickened 

carbonated beverage can be adjusted, for example, by using 

the first thickening agent having pseudoplasticity when 

15 	dissolved in water, and the second thickening agent having 

Newtonian viscosity when dissolved in water, and changing 

the mixing ratio of these thickening agents. Adjusting the 

viscosity A and the viscosity B of the thickened carbonated 

beverage so as to satisfy the relations i) and ii) allows 

20 	the thickened carbonated beverage to exhibit 

pseudoplasticity. When the first thickening agent having 

pseudoplasticity and the second thickening agent having 

Newtonian viscosity are used, increasing the mixing ratio 

of the first thickening agent to the second thickening 

25 	agent can increase the pseudoplasticity exhibited in the 

beverage. That is, increasing the mixing ratio of the 

first thickening agent to the second thickening agent can 
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increase the difference between the viscosity A and the 

viscosity B. 

[0068] 

The above-described thickened carbonated beverage 

	

5 	packed in the container has a pH of, for example, 3.5 to 

4.6, preferably a pH of 3.5 or more and less than 4.6, more 

preferably a pH of 4.0 or more and less than 4.6, as 

described above. 

[0069] 

	

10 	 From the foregoing, the above-described thickened 

carbonated beverage packed in the container can deliver a 

refreshing feeling as a carbonated beverage, and is easy 

for a person with a swallowing disorder to drink as it 

satisfies the relations i) and ii). That is, when a person 

	

15 	having difficulty in swallowing begins to drink the 

beverage and carry the beverage in his or her mouth, the 

beverage can be swallowed in a good cohesive state with 

relatively high viscosity, preventing choking and 

aspiration. In addition, when a person having difficulty 

	

20 	in swallowing swallows the beverage, the shear stress acts 

to lower the viscosity, allowing the beverage to easily 

pass through the throat. 

[0070] 

<Preferable Embodiments> 

	

25 	 Preferable embodiments of the present invention are 

described below. 

As described above, there is provided a method of 
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producing a thickened carbonated beverage packed in a 

container, the method comprising: 

mixing an aqueous solution containing a first 

thickening agent and having a temperature of 0 to 35°C with 

	

5 	a second thickening agent which is insoluble in water in a 

temperature range of 0 to 35°C but soluble in water at a 

temperature of 60°C or more to obtain a stock liquid in 

which the second thickening agent is dispersed in the 

aqueous solution; 

	

10 	 dissolving carbon dioxide gas in the stock liquid to 

obtain a carbonated aqueous solution; 

filling a container with the carbonated aqueous 

solution and sealing the container to obtain the carbonated 

aqueous solution packed in the container; and 

	

15 	 heating the carbonated aqueous solution packed in the 

container such that the carbonated aqueous solution has a 

temperature of 60°C or more to dissolve the second 

thickening agent in the carbonated aqueous solution. 

[0071] 

	

20 	 According to a preferable embodiment, in the above- 

described embodiment, the first thickening agent is at 

least one selected from the group consisting of welan gum, 

guar gum, cold-water-soluble type of iota carrageenan, 

lambda carrageenan, xanthan gum, cold-water-soluble type of 

	

25 	tamarind seed gum, tara gum, and psyllium seed gum; and the 

second thickening agent is at least one selected from the 

group consisting of locust bean gum, heat-soluble type of 
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iota carrageenan, native gellan gum, low-methoxyl pectin, 

and heat-soluble type of tamarind seed gum. 

[0072] 

According to a more preferable embodiment, in any one 

	

5 	of the above-described embodiments, the first thickening 

agent is at least one selected from the group consisting of 

welan gum, guar gum, cold-water-soluble type of iota 

carrageenan, lambda carrageenan, xanthan gum, tara gum, and 

psyllium seed gum; and the second thickening agent is at 

	

10 	least one selected from the group consisting of locust bean 

gum, heat-soluble type of iota carrageenan, native gellan 

gum, low-methoxyl pectin, and heat-soluble type of tamarind 

seed gum. 

According to a more preferable embodiment, in any one 

	

15 	of the above-described embodiments, the first thickening 

agent is welan gum, and the second thickening agent is 

locust bean gum. 

[0073] 

According to a more preferable embodiment, in any one 

	

20 	of the above-described embodiments, the aqueous solution 

containing the first thickening agent has a viscosity of 20 

to 150 [mPa.s], preferably 20 to 100 [mPa.s], more 

preferably 20 to 75 [mPa•s], when measured by an E-type 

viscometer under conditions of a temperature of 20°C and a 

	

25 	shear rate of 50/s. 

According to a more preferable embodiment, in any one 

of the above-described embodiments, the aqueous solution 
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containing the first thickening agent has a temperature of 

15 to 35°C 

[0074] 

According to a more preferable embodiment, in any one 

	

5 	of the above-described embodiments, the second thickening 

agent is mixed with the aqueous solution containing the 

first thickening agent, in such an amount that the 

thickened carbonated beverage packed in a container and 

having a viscosity of 50 to 300 [mPa•s], preferably 100 to 

	

10 	150 [mPa•s], is obtained. 

According to a more preferable embodiment, in any one 

of the above-described embodiments, the stock liquid 

further includes an additive. 

[0075] 

	

15 	 According to a more preferable embodiment, in any one 

of the above-described embodiments, the stock liquid 

prepared has a pH of 3.5 to 4.6, preferably a pH of 3.5 or 

more and less than 4.6, more preferably a pH of 4.0 or more 

and less than 4.6. 

	

20 	 According to a more preferable embodiment, in any one 

of the above-described embodiments, the stock liquid has a 

viscosity of 20 to 150 [mPa•s], preferably 20 to 100 [mPa. 

s], more preferably 20 to 75 [mPa•s]. 

[0076] 

	

25 	 According to a more preferable embodiment, in any one 

of the above-described embodiments, the liquids containing 

the second thickening agent (i.e., the aqueous solution 
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containing the first thickening agent in the middle of the 

step of adding the second thickening agent, and the stock 

liquid) are maintained at a temperature at which the second 

thickening agent does not dissolve, for example, at a 

	

5 	temperature of less than 60°C, preferably 0°C or more and 

less than 60°C, more preferably 0 to 35°C, still more 

preferably 15 to 35°C, over the entire period of the 

preparation step of the stock liquid. 

[0077] 

	

10 	 According to a more preferable embodiment, in any one 

of the above-described embodiments, the dissolving the 

carbon dioxide gas in the stock liquid is performed cooling 

the stock liquid to a temperature of 5°C or less, 

preferably to a temperature of 0 to 5°C. 

	

15 	 According to a more preferable embodiment, in any one 

of the above-described embodiments, the carbon dioxide gas 

is dissolved in the stock liquid in such an amount that the 

carbonated aqueous solution having a gas volume of 1 to 3, 

preferably 1.2 to 2.0, is obtained. 

	

20 	[0078] 

According to a more preferable embodiment, in any one 

of the above-described embodiments, the liquids (i.e., the 

stock liquid, the stock liquid in the middle of the step of 

dissolving carbon dioxide, and the carbonated aqueous 

	

25 	solution) is maintained at a temperature at which the 

second thickening agent does not dissolve, for example, at 

a temperature of less than 60°C, preferably 0°C or more and 
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less than 60°C, more preferably 0 to 35°C, still more 

preferably 0 to 10°C, over the entire period of the step of 

dissolving carbon dioxide gas in the stock liquid. 

[0079] 

	

5 	 According to a more preferable embodiment, in any one 

of the above-described embodiments, the container is a 

steel can, an aluminum can, or a plastic bottle. 

According to a more preferable embodiment, in any one 

of the above-described embodiments, the liquid (i.e., the 

	

10 	carbonated aqueous solution) is maintained at a temperature 

at which the second thickening agent does not dissolve, for 

example, at a temperature of less than 60°C, preferably 0°C 

or more and less than 60°C, more preferably 0 to 35°C, 

still more preferably 0 to 10°C, over the entire period of 

	

15 	the step of filling the container with the carbonated 

aqueous solution and sealing the container. 

[0080] 

According to a more preferable embodiment, in any one 

of the above-described embodiments, the heating is 

	

20 	performed by heating the carbonated aqueous solution packed 

in the container for 0.5 to 40 minutes such that the 

carbonated aqueous solution has a temperature of 60 to 

120°C. 

According to a more preferable embodiment, in any one 

	

25 	of the above-described embodiments, the heating is 

performed by heating the carbonated aqueous solution packed 

in the container for 1 to 40 minutes such that the 
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carbonated aqueous solution has a temperature of 80 to 

110°C. 

[0081] 

According to a more preferable embodiment, in any one 

	

5 	of the above-described embodiments, all the liquids 

containing the second thickening agent (i.e., the aqueous 

solution containing the first thickening agent in the 

middle of the step of adding the second thickening agent, 

the stock liquid, the stock liquid in the middle of the 

	

10 	step of dissolving carbon dioxide gas, and the carbonated 

aqueous solution) are maintained at a temperature at which 

the second thickening agent does not dissolve, for example, 

at a temperature of less than 60°C, preferably 0°C or more 

and less than 60°C, more preferably 0 to 35°C, in all the 

	

15 	steps prior to the heating step (i.e., over the entire 

period from the step of preparing the stock liquid to the 

step of sealing the container). 

[0082] 

According to a more preferable embodiment, in any one 

	

20 	of the above-described embodiments, the liquids containing 

the second thickening agent is maintained at a temperature 

of 15 to 35°C prior to the step of dissolving carbon 

dioxide gas in the stock liquid (i.e., in the step of 

preparing the stock liquid), and the liquids containing the 

	

25 	second thickening agent is maintained at a temperature of 0 

to 10°C during the period from the step of dissolving 

carbon dioxide gas in the stock liquid to the step of 
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sealing the container. 

[0083] 

According to a more preferable embodiment, in any one 

of the above-described embodiments, the thickened 

	

5 	carbonated beverage packed in the container has a viscosity 

of 50 to 300 [mPa.s], preferably 100 to 150 [mPa.s]. 

According to a more preferable embodiment, in any one 

of the above-described embodiments, the thickened 

carbonated beverage packed in the container has a pH of 3.5 

	

10 	to 4.6, preferably a pH of 3.5 or more and less than 4.6, 

more preferably a pH of 4.0 or more and less than 4.6. 

[0084] 

According to another embodiment, there is provided a 

thickened carbonated beverage packed in a container, 

	

15 	produced by the method according to any one of the above- 

described embodiments, wherein viscosity A and viscosity B 

satisfy the following relations: 

i) 100 	A 	300, and 

ii) B < (0.75xA), 

	

20 	 where the viscosity A represents a viscosity [mPa.s] 

of the thickened carbonated beverage when measured by an 

E-type viscometer under conditions of a temperature of 20°C 

and a shear rate of 50/s, and the viscosity B represents a 

viscosity [mPa.s] of the thickened carbonated beverage when 

	

25 	measured by an E-type viscometer under conditions of a 

temperature of 20°C and a shear rate of 100/s. 

[0085] 
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According to a preferable embodiment, in the above-

described embodiment, the viscosity A and the viscosity B 

satisfy the following relations: 

i) 100 < A < 300, and 

	

5 	 ii) B < (0.73xA). 

According to a more preferable embodiment, in any one 

of the above-described embodiments, the viscosity A and the 

viscosity B satisfy the following relations: 

i) 100 __ A < 300, and 

	

10 	 ii) (0.25xA) < B 	(0.75xA). 

[0086] 

According to a more preferable embodiment, in any one 

of the above-described embodiments, the viscosity A and the 

viscosity B satisfy the following relations: 

	

15 	 i) 100 	A 	300, and 

ii) (0.27xA) -- B 	(0.73xA). 

According to a more preferable embodiment, in any one 

of the above-described embodiments, the thickened 

carbonated beverage packed in a container has a pH of 3.5 

	

20 	to 4.6, preferably a pH of 3.5 or more and less than 4.6, 

more preferably a pH of 4.0 or more and less than 4.6. 

Examples 

[0087] 

	

25 	 [Example 1] 

1-1. Preparation of Thickened Carbonated Beverage 

Packed In Container 
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Beverages 1 to 10 having the viscosity shown in 

Table 1 below were prepared using welan gum as the first 

thickening agent and locust bean gum as the second 

thickening agent. An aqueous solution containing welan gum 

	

5 	shows very high pseudoplasticity, and an aqueous solution 

containing locust bean gum shows Newtonian viscosity. 

[0088] 

Also, a comparative beverage 1 having the viscosity 

shown in Table 1 below was prepared using only tamarind 

	

10 	seed gum as a thickening agent. An aqueous solution 

containing tamarind seed gum shows Newtonian viscosity. 

[0089] 

[Table 1] 

Viscosity 
Percentage 

[-%-] 	of 

people who 

said the 

beverage 

was easy to 

swallow 

Ease of 

swallow
said 

-ing 

Percentage 

[%] 	of 

people who 

the 

beverage 

was sticky 

Sticki 

-ness 

A 	[mPa.s] 

(at shear 

rate of 

50/s) 

B 	[mPa.s] 

(at shear 

rate of 

100/s) 

Beverage 1 150 130 30 A 100 A 

Beverage 2 150 120 40 A 80 A 

Beverage 3 150 110 70 0 60 CD 

Beverage 4 150 100 80 0 50 C) 

Beverage 5 150 90 90 () 40 () 

Beverage 6 150 80 90 CD 40 CD 

Beverage 7 150 70 100 () 30 0 

Beverage 8 150 60 100 C) 30 C) 

Beverage 9 150 50 100 () 0 () 

Beverage 10 150 40 100 () 0 C) 

Comparative 

beverage 1 
150 150 10 A 100 A 

15 	[0090] 
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In Table 1, a viscosity as measured using an E-type 

viscometer (Viscometer TV-25 type L manufactured by Toki 

Sangyo Co., Ltd.) under conditions of a temperature of 20°C 

and a shear rate of 50/s is represented by A [mPa•s], and a 

	

5 	viscosity as measured using the E-type viscometer under 

conditions of a temperature of 20°C and a shear rate of 

100/s is represented by B [mPa•s]. 

[0091] 

The viscosity A and the viscosity B of the beverages 1 

	

10 	to 10 were adjusted by changing the blending amounts of the 

first thickening agent and the second thickening agent. 

[0092] 

[Beverage 1] 

[Composition] 

	

15 	 Water: 100 parts by mass 

Welan gum (VIS TOP W; San-Ei Gen F.F.I., Inc.): 

0.15 part by mass 

Locust bean gum (GENU GUM type RL-200-J; Sansho Co., 

Ltd.): 0.55 part by mass 

	

20 	 pH-Adjusting agent (citric acid): Added so that the pH 

of the stock liquid became 4.0 

[0093] 

[Procedure] 

First, welan gum was added to water having a 

	

25 	temperature of 20°C and stirred to prepare an aqueous 

solution containing welan gum. The aqueous solution 

containing welan gum had a viscosity of 40 [mPa•s]. Locust 
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bean gum was added to the aqueous solution containing welan 

gum and stirred to prepare a dispersion liquid of locust 

bean gum. The pH-adjusting agent was added to the 

resultant dispersion liquid of locust bean gum, so that the 

	

5 	pH of the dispersion liquid was adjusted to 4.0. Through 

this procedure, a stock liquid was prepared. The stock 

liquid had a viscosity of 80 [mPa•s]. 

[0094] 

The stock liquid was sent to a cooling plate and 

	

10 	cooled to a temperature of 0°C. Carbon dioxide gas was 

dissolved in the cooled stock liquid using a carbonator, to 

prepare a carbonated aqueous solution. The carbon dioxide 

gas was dissolved so that the gas volume of the carbonated 

aqueous solution was 2.0. 

	

15 	[0095] 

A container (NBC 300; Daiwa Can Company) was filled 

with the resultant carbonated aqueous solution, using a 

filler, and was sealed to prepare a carbonated aqueous 

solution packed in the container. 

	

20 	[0096] 

The resultant carbonated aqueous solution packed in 

the container was heated at a temperature of 95°C for 

30 minutes using a shower-type sterilizer, to perform heat 

sterilization. As a result of the heating, the temperature 

	

25 	of the carbonated aqueous solution in the container also 

reached 95°C. Thereby, locust bean gum was dissolved in 

the carbonated aqueous solution to prepare a thickened 
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carbonated aqueous solution in the contai
ner. The 

thickened carbonated aqueous solution was 
cooled down to 

room temperature (20°C), thereby completing t
he production 

of a thickened carbonated beverage packed 
in the container 

	

5 	(beverage 1). 

[0097] 

[Beverage 2] 

A thickened carbonated beverage packed in 
a container 

was prepared according to the same composi
tion and 

	

10 	procedure as the beverage 1, except
 that the blending 

amount of welan gum was 0.20 part by mass 
and the blending 

amount of locust bean gum was 0.50 part by
 mass. 

[0098] 

[Beverage 3] 

	

15 	 A thickened carbonated beverage packed in 
a container 

was prepared according to the same composi
tion and 

procedure as the beverage 1, except that t
he blending 

amount of welan gum was 0.25 part by mass 
and the blending 

amount of locust bean gum was 0.45 part by
 mass. 

	

20 	[0099] 

[Beverage 4] 

A thickened carbonated beverage packed in 
a container 

was prepared according to the same composi
tion and 

procedure as the beverage 1, except that t
he blending 

	

25 	amount of welan gum was 0.30 part b
y mass and the blending 

amount of locust bean gum was 0.40 part by
 mass. 

[0100] 
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[Beverage 5] 

A thickened carbonated beverage packed in a container 

was prepared according to the same composition and 

procedure as the beverage 1, except that the blending 

	

5 	amount of welan gum was 0.35 part by mass and the blending 

amount of locust bean gum was 0.35 part by mass. 

[0101] 

[Beverage 6] 

A thickened carbonated beverage packed in a container 

	

10 	was prepared according to the same composition and 

procedure as the beverage 1, except that the blending 

amount of welan gum was 0.40 part by mass and the blending 

amount of locust bean gum was 0.30 part by mass. 

[0102] 

	

15 	 [Beverage 7] 

A thickened carbonated beverage packed in a container 

was prepared according to the same composition and 

procedure as the beverage 1, except that the blending 

amount of welan gum was 0.45 part by mass and the blending 

	

20 	amount of locust bean gum was 0.25 part by mass. 

[0103] 

[Beverage 8] 

A thickened carbonated beverage packed in a container 

was prepared according to the same composition and 

	

25 	procedure as the beverage 1, except that the blending 

amount of welan gum was 0.50 part by mass and the blending 

amount of locust bean gum was 0.20 part by mass. 
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[0104] 

[Beverage 9] 

A thickened carbonated beverage packed in a container 

was prepared according to the same composition and 

	

5 	procedure as the beverage 1, except that the blending 

amount of welan gum was 0.55 part by mass and the blending 

amount of locust bean gum was 0.15 part by mass. 

[0105] 

[Beverage 10] 

	

10 	 A thickened carbonated beverage packed in a container 

was prepared according to the same composition and 

procedure as the beverage 1, except that the blending 

amount of welan gum was 0 60 part by mass and the blending 

amount of locust bean gum was 0.10 part by mass. 

	

15 	[0106] 

In all the beverages 1 to 10, the viscosities of the 

stock liquids were sufficiently low. Therefore, a 

sufficient amount of carbon dioxide gas could be dissolved 

in the stock liquids in the subsequent step of dissolving 

	

20 	carbon dioxide gas, and the carbonated aqueous solution did 

not spill out of the container in the subsequent step of 

filling the container. As described above, according to 

the method of the present invention, it is possible to 

stably produce a thickened carbonated beverage packed in a 

	

25 	container with a sufficient amount of carbon dioxide gas 

contained in the beverage. 

[0107] 
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[Comparative Beverage 1]
 

[Composition] 

Water: 100 parts by mass
 

Cold-water-soluble type 
tamarind seed gum (GLYLO

ID 3S; 

	

5 	DSP Gokyo Food & C
hemical Co., Ltd.): 0.7 

part by mass 

pH-Adjusting agent (citr
ic acid): Added so that 

the pH 

of the stock liquid beca
me 4.0 

[0108] 

[Procedure] 

	

10 	 First, tamarind seed gum
 was added to water havi

ng a 

temperature of 20°C and 
stirred to prepare an aq

ueous 

solution containing tama
rind seed gum. The pH-ad

justing 

agent was added to the a
queous solution containi

ng tamarind 

seed gum, so that the pH
 of the solution was adj

usted to 

	

15 	4.0. Through th
is procedure, a stock li

quid was prepared. 

The stock liquid had a v
iscosity of 150 [mPa•s].

 

[0109] 

The stock liquid was sen
t to a cooling plate and

 

cooled to a temperature 
of 0°C. Carbon dioxide g

as was 

	

20 	dissolved in the 
cooled stock liquid usin

g a carbonator, to 

prepare a carbonated aqu
eous solution. The carbo

n dioxide 

gas was dissolved so tha
t the gas volume of the 

carbonated 

aqueous solution was 2.0
. 

[0110] 

	

25 	 A container (NBC 300; Da
iwa Can Company) was fil

led 

with the resultant carbo
nated aqueous solution, 

using a 

filler, and was sealed t
o prepare a carbonated a

queous 
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solution packed 
in the container

. 

[0111] 

The resultant ca
rbonated aqueous

 solution packed
 in 

the container wa
s heated at a te

mperature of 95°C
 for 

	

5 	30 minutes
 using a shower-

type sterilizer,
 to perform heat

 

sterilization. T
hereafter, the c

arbonated aqueou
s solution 

packed in the co
ntainer was cool

ed down to room 
temperature 

(20°C), thereby 
completing a thi

ckened carbonate
d beverage 

packed in the co
ntainer (compara

tive beverage 1)
. 

	

10 	[0112] 

Since the thicke
ning agent solub

le in cold water
 was 

used, the viscos
ity increased be

fore dissolving 
carbon 

dioxide gas, cau
sing the carbona

ted aqueous solu
tion to 

spill out of the
 container in th

e subsequent fil
ling step. 

	

15 	[0113] 

1-2. Sensory Eva
luation 

A sensory evalua
tion was perform

ed on the bevera
ges 1 

to 10 and the co
mparative bevera

ge 1. The sensor
y 

evaluation was p
erformed by a pa

nel of 10 health
y people. 

	

20 	In the s
ensory evaluatio

n, ease of swall
owing and 

stickiness were 
evaluated. The e

valuation method
 and 

evaluation crite
ria are as descr

ibed below. 

[0114] 

<Ease of Swallowi
ng> 

	

25 	 Each member of t
he panel judged 

whether each bev
erage 

was easy to swall
ow or not. 

o: 50% or more o
f the panel felt

 that the bevera
ge was 
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easy to swallow. 

A: Less than 50% of the pane
l felt that the beverage 

was easy to swallow. 

[0115] 

	

5 	 <Stickiness> 

Each member of the panel jud
ged whether each beverage 

was "sticky" or not when swa
llowed, and the percentage o

f 

the people who felt the beve
rage to be "sticky" was 

calculated. 

	

10 	 o:  50% or less of the panel fe
lt the beverage to be 

"sticky." 

LN: More than 50% of the pane
l felt the beverage to be 

"sticky." 

[0116] 

	

15 	 When the evaluation result o
f the ease of swallowing 

was 0, and the evaluation re
sult of the stickiness was 0

, 

the swallowability was evalu
ated as very good. 

[0117] 

1-3. Evaluation Results 

	

20 	 The results of the sensory e
valuation are shown in 

Table 1 above. 

In regard to the beverages 3
 to 10, the value of 

"viscosity B / viscosity A"
 was about 0.73, and the ea

se 

of swallowing was good. On 
the other hand, the viscosi

ty A 

	

25 	and the viscosity B 
of the comparative beverage 

1 were the 

same even though the shear r
ates were different, and it 

was 

not felt that the beverage w
as easy to swallow. 
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[0118] 

In regard to the beverages 3 to 10, the diff
erence 

between the viscosity B measured at a shear 
rate of 100/s 

and the viscosity A measured at a shear rate
 of 50/s was 

	

5 	larger than that of the beverages 1 an
d 2, and the 

beverages 3 to 10 were easy to swallow and n
ot sticky when 

swallowed. Thus, the swallowability was ver
y good. 

[0119] 

[Example 2] 

	

10 	 In Example 1, the beverages whose viscosity 
A measured 

at a shear rate of 50/s was 150 [mPa•s] were
 described as 

examples. In Example 2, beverages whose vis
cosity A 

measured at a shear rate of 50/s was 100 [mP
a•s] will be 

described as examples. 

	

15 	[0120] 

2-1. Preparation of Thickened Carbonated Bev
erage 

Packed in Container 

Beverages 11 to 16 having the viscosity show
n in 

Table 2 below were prepared using welan gum 
as the first 

	

20 	thickening agent and locust bean gum 
as the second 

thickening agent. Also, a comparative bever
age 2 having 

the viscosity shown in Table 2 below was pre
pared using 

only cold-water-soluble tamarind seed gum as
 a thickening 

agent. 

	

25 	[0121] 
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[Table 2] 

Viscosity Percentage 

[o] 	of 

people who 

said the 

beverage 

waseasyto 

swallow 

Ease of 

swallow 

-ing 

Percentage 

[U of 

people who 

said the 

beverage 

was sticky 

Sticki 

-ness 

A [mPa•s] 

(at shear 

rate of 

50/s) 

B 	[mPa•sj 

(at shear 

rate of 

100/s) 

Beverage 11 100 80 40 A 70 A 

Beverage 12 100 70 80 C) 40 C) 

Beverage 13 100 60 90 0 30 C) 

Beverage 14 100 50 100 C) 10 0 

Beverage 15 100 40 100 C) 10 C) 

Beverage 16 100 30 100 C) 10 C) 

Comparative 

beverage 2 
100 100 30 A 100 A 

[0122] 

In Table 2, as in Table 1, a viscosity as measured 

	

5 	using an E-type viscometer (Viscometer TV-25 type L 

manufactured by Toki Sangyo Co., Ltd.) under conditions of 

a temperature of 20°C and a shear rate of 50/s is 

represented by A [mPa•s], and a viscosity as measured using 

the E-type viscometer under conditions of a temperature of 

	

10 	20°C and a shear rate of 100/s is represented by B [mPa•
s]. 

[0123] 

The viscosity A and the viscosity B of the beverages 

11 to 16 were adjusted by changing the blending amounts of 

the first thickening agent and the second thickening agent. 

	

15 	[0124] 

[Beverage 11] 

A thickened carbonated beverage packed in a container 
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was prepared according to the same composition and 

procedure as the beverage 1, except that the blending 

amount of welan gum was 0.13 part by mass and the blending 

amount of locust bean gum was 0.33 part by mass. 

	

5 	[0125] 

[Beverage 12] 

A thickened carbonated beverage packed in a container 

was prepared according to the same composition and 

procedure as the beverage 1, except that the blending 

	

10 	amount of welan gum was 0.17 part by mass and the blending 

amount of locust bean gum was 0.30 part by mass. 

[0126] 

[Beverage 13] 

A thickened carbonated beverage packed in a container 

	

15 	was prepared according to the same composition and 

procedure as the beverage 1, except that the blending 

amount of welan gum was 0.23 part by mass and the blending 

amount of locust bean gum was 0.23 part by mass. 

[0127] 

	

20 	 [Beverage 14] 

A thickened carbonated beverage packed in a container 

was prepared according to the same composition and 

procedure as the beverage 1, except that the blending 

amount of welan gum was 0.27 part by mass and the blending 

	

25 	amount of locust bean gum was 0.20 part by mass. 

[0128] 

[Beverage 15] 
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A thickened carbonated beverage packed in a container 

was prepared according to the same composition and 

procedure as the beverage 1, except that the blending 

amount of welan gum was 0.33 part by mass and the blending 

	

5 	amount of locust bean gum was 0.13 part by mass. 

[0129] 

[Beverage 16] 

A thickened carbonated beverage packed in a container 

was prepared according to the same composition and 

	

10 	procedure as the beverage 1, except that the blending 

amount of welan gum was 0.37 part by mass and the blending 

amount of locust bean gum was 0.10 part by mass. 

[0130] 

In all the beverages 11 to 16, the viscosities of the 

	

15 	stock liquids were sufficiently low, as in Example 1. 

Therefore, a sufficient amount of carbon dioxide gas was 

dissolved in the stock liquids in the subsequent step of 

dissolving carbon dioxide gas, and the carbonated aqueous 

solution did not spill out of the container in the 

	

20 	subsequent step of filling the container. As described 

above, according to the method of the present invention, it 

is possible to stably produce a thickened carbonated 

beverage packed in a container with a sufficient amount of 

carbon dioxide gas contained in the beverage. 

	

25 	[0131] 

[Comparative Beverage 2] 

A thickened carbonated beverage packed in a container 
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was prepared according to the same composition and 

procedure as the comparative beverage 1, except that the 

blending amount of tamarind seed gum was 0.47 part by mass. 

[0132] 

	

5 	 2-2. Sensory Evaluation 

As in Example 1, a sensory evaluation was performed on 

the beverages 11 to 16 and the comparative beverage 2. 

[0133] 

2-3. Evaluation Results 

	

10 	 The results of the sensory evaluation are shown in 

Table 2 above. 

In regard to the beverages 12 to 16, the value of 

"viscosity B / viscosity A" was 	0.70, and the ease of 

swallowing was good. On the other hand, the viscosity A 

	

15 	and the viscosity B of the comparative beverage 2 were the 

same even though the shear rates were different, and it was 

not felt that the beverage was easy to swallow. 

[0134] 

In regard to the beverages 12 to 16, the difference 

	

20 	between the viscosity B measured at a shear rate of 100/s 

and the viscosity A measured at a shear rate of 50/s was 

larger than that of the beverage 11, and the beverages 12 

to 16 were easy to swallow and not sticky when swallowed. 

Thus, the swallowability was very good. 

	

25 	[0135] 

[Example 3] 

In Example 3, a beverage whose viscosity A measured at 
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a shear rate of 50/s was 300 [mPa•s] will be described as 

examples. 

[0136] 

3-1. Preparation of Thickened Carbonated Beverage 

	

5 	Packed In Container 

Beverages 17 to 20 having the viscosity shown in 

Table 3 below were prepared using welan gum as the first 

thickening agent and locust bean gum as the second 

thickening agent. Also, a comparative beverage 3 having 

	

10 	the viscosity shown in Table 3 below was prepared using 

only cold-water-soluble tamarind seed gum as a thickening 

agent. 

[0137] 

[Table 3] 

viscosity Percentage 

[%] 	of 

people who 

said the 

beverage 

waseasyto 

swallow 

Ease of 

swallow 

-ing 

Percentage 

[%] 	of 

people who 

said the 

beverage 

was sticky 

Sticki 

-ness 

A [mPa•s] 

(at shear 

rate of 

50/s) 

B 	[mPa•s] 

(at shear 

rate of 

100/s) 

Beverage 17 300 260 40 A 70 A 

Beverage 18 300 220 60 Q 40 C) 

Beverage 19 300 180 70 C) 30 C) 

Beverage 20 300 140 70 Q 30 C) 

Comparative 

beverage 3 
300 300 30 A 100 A 

[0138] 

In Table 3, as in Table 1, a viscosity as measured 

using an E-type viscometer (Viscometer TV-25 type L 

manufactured by Toki Sangyo Co., Ltd.) under conditions of 

15 
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a temperature of 20°C and a shear rate of 50/s is 

represented by A [mPa•s], and a viscosity as measured using 

the E-type viscometer under conditions of a temperature of 

20°C and a shear rate of 100/s is represented by B [mPa•s]. 

	

5 	[0139] 

The viscosity A and the viscosity B of the beverages 

17 to 20 were adjusted by changing the blending amounts of 

the first thickening agent and the second thickening agent. 

[0140] 

	

10 	 [Beverage 17] 

A thickened carbonated beverage packed in a container 

was prepared according to the same composition and 

procedure as the beverage 1, except that the blending 

amount of welan gum was 0.3 part by mass and the blending 

	

15 	amount of locust bean gum was 1.10 parts by mass. 

[0141] 

[Beverage 18] 

A thickened carbonated beverage packed in a container 

was prepared according to the same composition and 

	

20 	procedure as the beverage 1, except that the blending 

amount of welan gum was 0.50 part by mass and the blending 

amount of locust bean gum was 0.90 part by mass. 

[0142] 

[Beverage 19] 

	

25 	 A thickened carbonated beverage packed in a container 

was prepared according to the same composition and 

procedure as the beverage 1, except that the blending 
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amount of welan gum was 0.70 part by mass and the blending 

amount of locust bean gum was 0.70 part by mass. 

[0143] 

[Beverage 20] 

	

5 	 A thickened carbonated beverage packed in a container 

was prepared according to the same composition and 

procedure as the beverage 1, except that the blending 

amount of welan gum was 0.90 part by mass and the blending 

amount of locust bean gum was 0.50 part by mass. 

	

10 	[0144] 

In all the beverages 17 to 20, the viscosities of the 

stock liquids were sufficiently low, as in Example 1. 

Therefore, a sufficient amount of carbon dioxide gas was 

dissolved in the stock liquids in the subsequent step of 

	

15 	dissolving carbon dioxide gas, and the carbonated aqueous 

solution did not spill out of the container in the 

subsequent step of filling the container. As described 

above, according to the method of the present invention, it 

is possible to stably produce a thickened carbonated 

	

20 	beverage packed in a container with a sufficient amount of 

carbon dioxide gas contained in the beverage. 

[0145] 

[Comparative Beverage 3] 

A thickened carbonated beverage packed in a container 

	

25 	was prepared according to the same composition and 

procedure as the comparative beverage 1, except that the 

blending amount of tamarind seed gum was 1.40 parts by 
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mass. 

[0146] 

3-2. Sensory Evaluation 

As in Example 1, a sensory evaluation was performed on 

	

5 	the beverages 17 to 20 and the comparative beverage 3. 

[0147] 

3-3. Evaluation Results 

The results of the sensory evaluation are shown in 

Table 3 above. 

	

10 	 In regard to the beverages 18 to 20, the value of 

"viscosity B / viscosity A" was 	about 0.73, and the ease 

of swallowing was good. On the other hand, the viscosity A 

and the viscosity B of the comparative beverage 3 were the 

same even though the shear rates were different, and it was 

	

15 	not felt that the beverage was easy to swallow. 

[0148] 

In regard to the beverages 18 to 20, the difference 

between the viscosity B measured at a shear rate of 100/s 

and the viscosity A measured at a shear rate of 50/s was 

	

20 	larger than that of the beverage 17, and the beverages 18 

to 20 were easy to swallow and not sticky when swallowed. 

Thus, the swallowability was very good. 

[0149] 

From the results of Examples 1 to 3, it was found that 

	

25 	the viscosity A and the viscosity B of the thickened 

carbonated beverages that exhibited very good 

swallowability, such as the beverages 3 to 10, the 



- 56 - 

beverages 12 to 16, and the beverages 18 to 20, satisfied 

the following relations: 

i) 100 < A 	300, and 

ii) B < (0.75xA), preferably B 	(0.73xA), preferably 

	

5 	(0.25xA) < B 	(0.75xA), more preferably 

(0.27xA) < B < (0.73xA). 

[0150] 

[Example 4] 

In Example 4, the influence of pH on viscosity 

	

10 	stability was examined. 

4-1. Preparation of Stock Liquid 

Stock liquids of samples 21 to 24 were prepared so 

that the stock liquids had the pH shown in Table 4 below. 

[0151] 

	

15 	[Table 4] 

pH of 

stock 

liquid 

Viscosity 

[mPa.s] 	of 

carbonated 

beverage 

immediately 

after 

preparation 

[mPa.s] 

Viscosity 

[mPa.s] 	of 

carbonated 

beverage 

after storage 

[mPa.s] 

Viscosity 

stability 

of 

carbonated 

beverage 

Sample 21 3.0 150 50 Low 

Sample 22 3.5 150 135 High 

Sample 23 4.0 150 140 High 

Sample 24 4.6 150 145 High 

[0152] 

[Sample 21] 

[Composition] 
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Water: 100 parts by mass 

Welan gum: 0.35 part by mass 

Locust bean gum: 0.35 part by mass 

pH-Adjusting agent (citric acid): Added so that the pH 

	

5 	of the stock liquid became a desired pH 

[0153] 

[Procedure] 

First, welan gum was added to water having a 

temperature of 20°C and stirred to prepare an aqueous 

	

10 	solution containing welan gum. Locust bean gum was added 

to the resultant aqueous solution containing welan gum, and 

was stirred to prepare a dispersion liquid of locust bean 

gum. The pH-adjusting agent was added to the resultant 

dispersion liquid of locust bean gum, so that the pH of the 

	

15 	dispersion liquid was adjusted to 3.0. Through this 

procedure, the stock liquid was prepared. 

[0154] 

4-2. Preparation of Thickened Carbonated Beverage 

Packed In Container 

	

20 	 The stock liquid was sent to a cooling plate and 

cooled to a temperature of 0°C. Carbon dioxide gas was 

dissolved in the cooled stock liquid using a carbonator, to 

prepare a carbonated aqueous solution. The carbon dioxide 

gas was dissolved so that the gas volume of the carbonated 

	

25 	aqueous solution was 2.0. A container was filled with the 

resultant carbonated aqueous solution, using a filler, and 

was sealed to prepare a carbonated aqueous solution packed 
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in the container. 

[0155] 

The resultant carbonated aqueous solution packed in 

the container was heated at a temperature of 95°C for 

	

5 	30 minutes using a shower-type sterilizer, to perform heat 

sterilization. Thereafter, the carbonated aqueous solution 

packed in the container was cooled down to room temperature 

(20°C), thereby completing a thickened carbonated beverage 

packed in the container. 

	

10 	[0156] 

The carbonated beverage completed had a viscosity of 

150 [mPa•s] when measured using an E-type viscometer 

(Viscometer TV-25 type L manufactured by Toki Sangyo Co., 

Ltd.) under conditions of a temperature of 20°C and a shear 

	

15 	rate of 50/s. 

[0157] 

[Sample 22] 

A stock liquid was prepared according to the same 

composition and procedure as the sample 21, except that the 

	

20 	pH of the stock liquid was adjusted to 3.5. Thereafter, 

the same procedure as for the sample 21 was performed to 

complete a thickened carbonated beverage packed in the 

container. The carbonated beverage completed had the same 

viscosity as that of the carbonated beverage of the 

	

25 	sample 21. 

[0158] 

[Sample 23] 
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A stock liquid was prepared according to the same 

composition and procedure as the sample 21, except that the 

pH of the stock liquid was adjusted to 4.0. Thereafter, 

the same procedure as for the sample 21 was performed to 

	

5 	complete a thickened carbonated beverage packed in the 

container. The carbonated beverage completed had the same 

viscosity as that of the carbonated beverage of the 

sample 21. 

[0159] 

	

10 	 [Sample 24] 

A stock liquid was prepared according to the same 

composition and procedure as the sample 21, except that the 

pH of the stock liquid was adjusted to 4.6. Thereafter, 

the same procedure as for the sample 21 was performed to 

	

15 	complete a thickened carbonated beverage packed in the 

container. The carbonated beverage completed had the same 

viscosity as that of the carbonated beverage of the 

sample 21. 

[0160] 

	

20 	 4-3. Measurement of Viscosity 

The carbonated beverages of the samples 21 to 24 

completed were stored at a temperature of 20°C for one 

month. The viscosity of each carbonated beverage after 

storage was measured. The measurement results are shown in 

	

25 	Table 4 above. 

[0161] 

4-4. Results 
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The carbonated beverages of the samples 22 to 24 

showed smaller decreases in the viscosity after one month 

than the sample 21. Therefore, in view of the viscosity 

stability of the carbonated beverages, the pH of the stock 

5 	liquid is preferably 3.5 to 4.6. 
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CLAIMS 

1. A method of producing a thickened carbonated 

beverage packed in a container, the method comprising: 

mixing an aqueous solution containing a first 

	

5 	thickening agent and having a temperature of 0 to 35°C with 

a second thickening agent which is insoluble in water in a 

temperature range of 0 to 35°C but soluble in water at a 

temperature of 60°C or more to obtain a stock liquid in 

which the second thickening agent is dispersed in the 

	

10 	aqueous solution; 

dissolving carbon dioxide gas in the stock liquid to 

obtain a carbonated aqueous solution; 

filling a container with the carbonated aqueous 

solution and sealing the container to obtain the carbonated 

	

15 	aqueous solution packed in the container; and 

heating the carbonated aqueous solution packed in the 

container such that the carbonated aqueous solution has a 

temperature of 60°C or more to dissolve the second 

thickening agent in the carbonated aqueous solution. 

	

20 	 2. The method according to claim 1, wherein: 

the first thickening agent is at least one selected 

from the group consisting of welan gum, guar gum, cold- 

water-soluble type of iota carrageenan, lambda carrageenan, 

xanthan gum, cold-water-soluble type of tamarind seed gum, 

	

25 	tara gum, and psyllium seed gum; and 

the second thickening agent is at least one selected 

from the group consisting of locust bean gum, heat-soluble 
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type of iota carrageenan, native gellan gum, low-methoxyl 

pectin, and heat-soluble type of tamarind seed gum. 

3. The method according to claim 1 or 2, wherein the 

stock liquid further includes an additive. 

	

5 	 4. The method according to any one of claims 1 to 3, 

wherein the stock liquid has a pH of 3.5 or more and less 

than 4.6. 

5. The method according to any one of claims 1 to 4, 

wherein the dissolving the carbon dioxide gas in the stock 

	

10 	liquid is performed cooling the stock liquid to a 

temperature of 5°C or less. 

6. The method according to any one of claims 1 to 5, 

wherein the aqueous solution containing the first 

thickening agent has a viscosity of 20 to 150 [mPa•s] when 

	

15 	measured by an E-type viscometer under the conditions of a 

temperature of 20°C and a shear rate of 50/s. 

7. The method according to any one of claims 1 to 6, 

wherein the stock liquid has a viscosity of 20 to 150 [mPa• 

s] when measured by an E-type viscometer under the 

	

20 	conditions of a temperature of 20°C and a shear rate of 

50/s. 

8. The method according to any one of claims 1 to 7, 

wherein the heating is performed by heating the carbonated 

aqueous solution packed in the container for 1 to 

	

25 	40 minutes such that the carbonated aqueous solution has a 

temperature of 80 to 110°C. 

9. The method according to any one of claims 1 to 8, 
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wherein all liquids containing the second thickening agent 

are maintained at a temperature of less than 60°C, 

preferably a temperature of 0 or more and less than 60°C, 

more preferably a temperature of 0 to 35°C, in all steps 

	

5 	prior to the heating. 

10. A thickened carbonated beverage packed in a 

container, produced by the method according to any one of 

claims 1 to 9, wherein viscosity A and viscosity B satisfy 

the following relations: 

	

10 	 i) 100 < A 	300, and 

ii) B < (0.75xA), 

where the viscosity A represents a viscosity [mPa.s] 

of the thickened carbonated beverage when measured by an 

E-type viscometer under conditions of a temperature of 20°C 

	

15 	and a shear rate of 50/s, and the viscosity B represents a 

viscosity [mPa.s] of the thickened carbonated beverage when 

measured by an E-type viscometer under conditions of a 

temperature of 20°C and a shear rate of 100/s. 

11. The thickened carbonated beverage packed in a 

	

20 	container according to claim 10, wherein the thickened 

carbonated beverage packed in a container has a pH of 3.5 

or more and less than 4.6. 


