
[DESCRIPTION] 

[Invention Title] 

LEUCONOSTOC MESENTEROIDES 	CJLM119 	STRAIN 	PRODUCING 	REDUCED 

AMOUNT OF GAS, AND KIMCHI PRODUCTION METHOD USING SAME 

5 [Technical Field] 

The 	present 	application 	relates 	to 	a 	Leuconostoc 

mesenteroides strain producing decreased amounts of gas and a 

method for preparing kimchi using the same. 

[Background Art] 

10 Kimchi is a food prepared by the fermentative action of 

microorganisms, 	in which the microorganisms may act to degrade 

the components of the food and synthesize new components to 

improve the nutritive value, 	preference and storage stability 

of the food. 

15 Conventional 	kimchi 	has 	problems 	in 	that 	gas 	(mainly 

carbon dioxide) 	is produced during distribution of kimchi to 

cause package 	inflation, 	damage to 	the package, 	and leakage 

from the package, 	and in that the taste quality of kimchi is 

reduced due to a strong sour taste resulting from overaging. 

20 To overcome such problems, control methods using various 

packaging technologies such as a polymer film having high gas 

permeability 	(Korean 	Patent 	Application 	Publication 	No. 	10- 

1999-0078725) or application of a one-way valve (Korean Utility 

25 

Model Publication No. 	20-2013-0002058) 	were reported. 	However, 

these methods have limitations in terms of costs or the like in 
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their 	actual 	commercialization, 	and 	fail 	to 	provide 	a 

fundamental solution to changes in quality of kimchi, such as a 

strong sour taste resulting from overaging. 

Under this background, 	the present inventors have made 

5 

10 

extensive studies to develop a method capable of reducing gas 

production in the preparation of kimchi. 	As a result, 	the 

present inventors have found that when kimchi is prepared using 

a specific Leuconostoc mesenteroides strain, gas production can 

be 	decreased 	while 	inhibiting 	an 	increase 	in 	sour 	taste, 

thereby completing the present application. 

Prior Art Documents 

Patent Documents 

Patent Document 1: KR 10-1999-0078725 A (1999.11.05); 

Patent Document 2: KR 20-2013-0002058 A (2013.04.02). 

15 [Disclosure] 

[Technical Problem] 

It is an object of the present application to provide a 

Leuconostoc 	mesenteroides 	CJLM119 	strain 	(KCTC 	13043BP) 

producing decreased amounts of gas. 

20 Another object of the present application is to provide a 

fermentation 	starter 	composition 	comprising 	the 	Leuconostoc 

mesenteroides CJLM119 strain. 

Still 	another object 	of 	the present application 	is 	to 

provide kimchi comprising the Leuconostoc mesenteroides CJLM119 

25 strain or the fermentation starter composition of the present 
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application. 

Yet 	another 	object 	of 	the 	present 	application 	is 	to 

provide a method for preparing kimchi, 	comprising a step of 

bringing the Leuconostoc mesenteroides CJLM119 strain or the 

5 fermentation 	starter 	composition 	of 	the 	present 	application 

into contact with a material to be fermented. 

[Technical Solution] 

Hereinafter, the present application will be described in 

detail. 	Meanwhile, 	the 	description 	of 	one 	aspect 	and 

10 embodiment disclosed in the present application may also be 

applied to other aspects and embodiments with respect to common 

elements. 	Moreover, 	all 	combinations 	of 	various 	elements 

disclosed in the present application fall within the scope of 

the present application. 	In addition, 	it does not appear that 

15 the 	scope 	of 	the 	present 	application 	is 	limited 	by 	the 

following detailed description. 

To achieve the objects of the present application, in one 

aspect, 	the 	present 	application 	provides 	a 	Leuconostoc 

mesenteroides CJLM119 strain (KCTC 13043BP) producing decreased 

20 amounts -of gas. 

According to other embodiments of the present application, 

the strain of the present application may be a strain producing 

decreased amounts 	of 	acid. 	Specifically, 	the 	acid 	in 	the 

present application may be lactic acid. 	Thus, when kimchi is 

25 prepared using the strain of the present application, the taste 
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quality of kimchi can be maintained by inhibiting an increase 

in sour taste, compared to when kimchi is prepared using other 

Leuconostoc mesenteroides strains. 

According 	to 	another 	embodiment 	of 	the 	present 

5 	application, 	the strain of the present application may be a 

strain producing increased amounts of mannitol. 	Mannitol gives 

a cooling feeling and a refreshing taste to kimchi, 	suppresses 

sour 	taste, 	and 	also 	inhibit 	the 	proliferation 	of 	over- 

acidifying 	microorganisms 	to 	prevent 	kimchi 	from 	being 

10 	excessively fermented. 

According 	to 	still 	another 	embodiment 	of 	the 	present 

application, 	the 	strain 	of 	the 	present 	application 	showed 

negative results in all gelatin liquefaction, 	toxic metabolite 

(e.g., ammonia) production, phenylalanine deaminase production, 

15 	and hemolysis tests, indicating that it is safe even when it is 

applied to food (see Example 5). 

According 	to 	still 	another 	embodiment 	of 	the present 

application, the strain of the present application may comprise 

16s rRNA comprising a sequence of SEQ ID NO: 1. 

20 The 	Leuconostoc 	mesenteroides 	CJLM119 	strain 	of 	the 

present application may comprise a cell wall fragment, 	living 

cell or dried cell of the strain. 

In another aspect, 	the present 	application provides A 

fermentation 	starter 	composition 	comprising 	a 	Leuconostoc 

25 	mesenteroides 	CJLM119 	strain 	(KCTC 	13043BP) 	or 	a 	culture 
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thereof. 

The 	fermentation 	starter 	composition 	of 	the 	present 

application may comprise the Leuconostoc mesenteroides CJLM119 

strain 	(KCTC 	13043BP) 	of 	the 	present 	application 	at 	a 

5 concentration of 107  cfu/ml or more, specifically, 107  cfu/ml to 

1013  cfu/ml, 	or 109  cfu/ml to 1012  cfu/ml. 

As 	used 	herein, 	the 	term 	"culture" 	means 	a 	material 

resulting from culture of the Leuconostoc mesenteroides CJLM119 

strain 	(KCTC 	13043BP) 	of 	the 	present 	application 	after 

10 inoculation 	into medium. 	Specifically, 	the 	culture 	of 	the 

present application may include a culture itself obtained by 

culturing the strain of the present application 	(that is, 	the 

culture 	may 	include 	the 	Leuconostoc 	mesenteroides 	CJLM119 

strain 	(KCTC 13043BP) 	of the present application, medium or a 

15 metabolic 	product 	of 	the 	strain), 	a 	filtrate 	(e.g., 	a 

centrifuged supernatant) 	obtained by filtering or centrifuging 

the culture to remove the strain, 	or the like. 	In addition, 

the culture of the present application may include one obtained 

by drying (e.g., freeze-drying) and powdering the culture. 

20 According to one embodiment of the present application, 

culturing in the present application may be performed at a 

temperature of 10°C to 30°C for 6 to 48 hours. 	Specifically, 

the culturing may be performed at a temperature of 20°C to 30°C 

for 12 to 36 hours or 18 to 30 hours. 

25 The medium that is used in the present application is not 
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limited and may be any known medium for lactic acid bacteria. 

Specifically, 	the 	medium 	that 	is 	used 	in 	the 	present 

application may include a carbon source and a nitrogen source. 

More 	specifically, 	the 	carbon 	source 	may 	be 	one 	or 	more 

5 

10 

selected 	from 	the 	group 	consisting 	of 	sucrose, 	glucose 	and 

fructose, and the nitrogen source may be one or more selected 

from 	the 	group 	consisting 	of 	yeast 	extract, 	peptone, 	beef 

extract, 	malt 	extract, 	corn 	steep 	liquor, 	ammonium 	citrate, 

ammonium 	sulfate, 	ammonium 	chloride, 	ammonium 	phosphate, 

ammonium carbonate, and ammonium nitrate. 	The medium that is 

used in the present application may further include one or more 

selected from the group consisting of Tween 80, sodium citrate, 

potassium 	phosphate, 	sodium 	acetate, 	manganese 	sulfate, 

magnesium sulfate, and distilled water. 

15 As used herein, 	the term "fermentation starter" means an 

agent 	that 	is 	artificially 	applied 	to 	a 	material 	to 	be 

fermented in order to support the start of fermentation. 

According to one embodiment of the present application, 

the 	fermentation starter composition may be 	in a liquid or 

20 powder form. 

According to other embodiments of the present application, 

the fermentation starter composition of the present application 

may further comprise a cryoprotectant. 	More specifically, 	the 

fermentation starter composition may further comprise one or 

25 more 	cryoprotectants 	selected 	from 	the 	group 	consisting 	of 
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glycerol, 	trehalose, 	maltodextrin, 	powdered 	skim 	milk, 	and 

starch. 	The 	cryoprotectant 	that 	is 	used 	in 	the 	present 

application may be comprised in an amount of 0.01 wt% to 20 wt%, 

or 	0.01 	wt% 	to 	10 	wt%, 	based on 	the 	total 	weight 	of 	the 

5 fermentation starter 	composition of 	the present application. 

Specifically, 	in 	the 	present 	application, 	glycerol 	may 	be 

comprised in an amount of 	5 	to 20 wt% 	in the fermentation 

starter composition; trehalose may be comprised in an amount of 

2 to 10 wt% in the fermentation starter composition; powdered 

10 skim milk may be comprised in an amount of 0.5 to 2 wt% in the 

fermentation starter composition; 	and starch may be comprised 

in 	an amount 	of 	0.1 	to 	1 wt% 	in 	the 	fermentation 	starter 

composition. 

According 	to 	another 	embodiment 	of 	the 	present 

15 application, 	the 	fermentation 	starter 	composition 	of 	the 

present 	application 	may 	further 	comprise 	an 	excipient. 

Specifically, 	the 	excipient 	that 	is 	used 	in 	the 	present 

application 	may 	be 	one 	or 	more 	selected 	from 	the 	group 

consisting of glucose, 	dextrin and powdered skim milk. 	More 

20 specifically, 	the 	excipient 	that 	is 	used 	in 	the 	present 

application may be comprised in an amount of 75 to 95 wt%, or 

85 to 95 wt%, 	based on the total weight of the fermentation 

starter composition of the present application. 

In still another aspect, the present application provides 

25 kimchi comprising the Leuconostoc mesenteroides CJLM119 strain 
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(KCTC 13043BP) 	of the present application or the fermentation 

starter composition of the present application. 

As used herein, 	the term "kimchi" means a food obtained 

by 	salting 	vegetables 	(e.g., 	Chinese 	cabbage, 	radish, 	green 

5 onion, 	leaf mustard and cucumber, 	etc.) 	and adding seasonings 

(e.g., red pepper powder, garlic, ginger and pickled fish, etc.) 

to the salted vegetables, followed by fermentation. 

The 	kimchi 	of 	the 	present 	application 	may 	further 

comprise known 	food-acceptable 	additives. 	Specifically, 	the 

10 kimchi of the present application may further comprise natural 

fragrance such as plum fragrance, 	lemon fragrance, pine apple 

fragrance, herb fragrance or the like; natural pigment such as 

natural 	fruit 	juice, 	chlorophyllin, 	flavonoid or the like; 	a 

sweetening component such as fructose, honey, sugar alcohol or 

15 sugar; or an acidulant such as citric acid or sodium citrate. 

In still another aspect, the present application provides 

a method for preparing kimchi, 	comprising a step of bringing 

the Leuconostoc mesenteroides C=119 strain (KCTC 13043BP) of 

the present application or the fermentation starter composition 

20 of the present application into contact with a material to be 

fermented. 

According to other embodiments of the present application, 

the Leuconostoc mesenteroides C=119 strain (KCTC 13043BP) 	of 

the present application or the fermentation starter composition 

25 of the present application may be brought into contact with a 
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material to be fermented in an amount of 0.01 to 3 wt%, 	0.1 to 

3 wt%, 	0.5 to 3 wt%, 	or 0.5 wt% to 2 wt%, 	based on the total 

weight of the material to be fermented. 

In addition, 	the contacting in the present application 

5 	may be performed at a temperature of 3 to 10°C or 5 to 10°C for 

1 to 90 days, 	10 to 90 days, 	10 to 60 days, 	20 to 60 days, 	or 

20 to 40 days. 

In still another aspect, the present application provides 

kimchi prepared by the method for preparing kimchi according to 

10 	the present application. 

[Advantageous Effects] 

The 	Leuconostoc 	mesenteroides 	CJLM119 	strain 	(KCTC 

13043BP) 	of the present application produces decreased amounts 

of gas. 	Thus, when kimchi is prepared using the strain or a 

15 	culture 	thereof 	as 	a 	fermentation 	starter, 	gas 	production 

during distribution of the kimchi can be decreased, 	and thus 

problems such as damage to packages by gas production can be 

prevented from arising, 	thereby stabilizing the distribution 

quality of the kimchi. 	Furthermore, 	the strain of the present 

20 	application 	produces 	decreased 	amount 	of 	acid, 	and 	thus 

maintains constant acidity. 	In addition, 	the strain of the 

present 	application 	has 	an 	excellent 	ability 	to 	produce 

mannitol, and thus is effective in improving the taste quality 

of kimchi. 

25 	[Mode for Invention] 
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Hereinafter, the present application will be described in 

further 	detail 	with 	reference 	to 	examples. 	It 	is 	to 	be 

understood, 	however, 	that 	these 	examples 	are 	provided 	for 

better understanding of 	the present application and are not 

intended to limit the scope of the present application in any 

way. 

Example 	1: 	Isolation 	of 	Strain 	Producing 	Decreased 

Amounts of Gas 

1-1) Strain Isolation and Identification 

Various kinds of kimchi purchased from supermarkets were 

aged at a low temperature of 5°C, and kimchi that reached a pH 

ranging 	from 3.8 	to 	4.5 was used as a kimchi 	sample. 	The 

kimchi sample was diluted 10-fold with 0.85% saline, inoculated 

onto a PES agar medium (phenyl ethyl alcohol sucrose agar; per 

liter 	of 	distilled water, 	5 	g 	of 	trypton, 	0.5 	g 	of 	yeast 

extract, 	20 	g of 	sucrose, 	2 	g of ammonium sulfate, 	1 	g of 

potassium phosphate dibasic, 	0.244 g of magnesium sulfate, 	2.5 

ml of phenyl ethyl alcohol, and 15 g of agar) plate, and spread 

using 	a 	spreader. 	Next, 	the 	plate 	was 	incubated 	in 	an 

incubator at 25°C for 24 hours, and then each produced colony 

was 	streaked onto a separate agar plate and separated into 

single colonies. 

1-2) 	Selection of Strains Producing Decreased Amounts of 

Gas 

Each of the strain colonies separated in Example 1-1 above 
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was inoculated into 10 ml of MRS broth (Difco MRS broth; 	10 g 

of bacto peptone, 	10 g of beef extract, 	5 g of yeast extract, 

20 g of glucose, 1 g of Tween 80, 2 g of ammonium citrate, 2 g 

of potassium phosphate dibasic, 5 g of sodium acetate, 0.1 g of 

5 manganese 	sulfate, 	0.05 	g of magnesium sulfate, 	and 1 	L of 

distilled water) 	in 	a 	test 	tube 	comprising 	a 	30 	min-height 

Durham tube, 	and then was stationary-cultured at 25°C for 24 

hours. 	The height 	of 	gas 	trapped in the Durham tube was 

measured 	to 	determine 	the 	production 	of 	gas, 	and 	strains 

10 showing a gas production of 10 mm or lower were selected. 

1-3) 	Selection of Strains Producing Decreased Amounts of 

Acid 

Each of the strain colonies selected in Example 1-2 above 

was inoculated onto 10 ml of MRS broth (Difco MRS broth; 	10 g 

15 of bacto peptone, 	10 g of beef extract, 	5 g of yeast extract, 

20 g of glucose, 1 g of Tween 80, 2 g of ammonium citrate, 2 g 

of potassium phosphate dibasic, 5 g of sodium acetate, 0.1 g of 

manganese sulfate, 	0.05 	g of magnesium sulfate, 	and 1 	L of 

distilled water). 	For measurement 	of 	acid production, 	each 

20 colony was stationary-cultured at 25°C for 24 hours, 	and then 

measured for its pH using a pH meter 	(SevenCompact/Ion 5220, 

Mettler Toledo), and strains having a pH of 4.4 or higher were 

selected. 

1-4) 	Selection of Strain Producing Increased Amounts of 

25 Mannitol 
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Each of the strain colonies selected in Example 1-3 above 

was 	inoculated into 10 ml of minimal medium 	(10 g of bacto 

peptone, 	20 g of fructose, 	1 g of Tween 80, 	2 g of ammonium 

citrate, 	2 	g of potassium phosphate dibasic, 	5 	g of 	sodium 

5 acetate, 	0.1 	g 	of 	manganese 	sulfate, 	0.05 	g 	of 	magnesium 

sulfate, 	and 1 L of distilled water) 	containing 2% 	fructose, 

and was stationary-cultured at 25°C for 24 hours, 	followed by 

measurement of the amount of mannitol produced. 	The amount of 

mannitol produced was measured by HPLC, and a strain showing a 

10 mannitol production of 16,000 mg/L or more was selected. 

1-5) Identification of Selected Strain 

The 	strain 	selected 	in 	Example 	1-4 	above 	was 	named 

"CJLM119", and the 16s rRNA nucleotide sequence thereof (SEQ ID 

NO: 	1) was analyzed. 	As a result, 	it could be seen that the 

15 16s 	rRNA nucleotide sequence of 	the CJLM119 	strain was 	99% 

identical to the 16s rRNA nucleotide sequence of Leuconostoc 

mesenteroides 	NRIC 	1517 	(SEQ 	ID 	NO: 	2). 	Accordingly, 	the 

CJLM119 strain was named "Leuconostoc mesenteroides CJLM119", 

and deposited in the Korean Collection for Type Cultures at the 

20 Korea Research 	Institute 	of 	Bioscience 	and Biotechnology 	on 

June 10, 2016 under accession number KCTC 13043BP. 

Example 2: Comparison of Gas Production 

In order to compare the production of gas by Leuconostoc 

mesenteroides CJLM119 selected in Example 1 with those of other 

25 Leuconostoc mesenteroides 	strains, 	Leuconostoc mesenteroides 
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KCTC3100 	and 

standard strains 

production. 	Each 

in a test tube 

cultured at 25°C 

trapped in the 

compared. 	Gas 

criteria: 	"-" 	= 

trapped in the 

gas is 6 to 10 

"++++" = the height 

height of gas is 

As 	a 	result, 

Leuconostoc 	mesenteroides 

significantly 	lower 

strains 	("++++" 

Table 1 

KCTC3722 	that 	are 	Leuconostoc 	mesenteroides 

were used as control strains to measure gas 

strain was inoculated into 10 ml of MRS broth 

comprising a 30 mm-height Durham tube, and was 

for 24 hours, 	after which the height of gas 

Durham tube was measured and gas production was 

generation was rated according to the following 

	

no gas production; 	"+" 	= 	the height of 	gas 

Durham tube is 1 to 5 mm; 	"++" = the height of 

mm; 	"+++" = the height of gas is 11 to 15 mm; 

of gas is 16 to 25 mm; 	and "+++++" = the 

higher than 25 mm. 

it was 	shown that the gas production of 

	

CJLM119 	was 	"++", 	which 	was 

than 	the 	gas 	production of 	the 	control 

or "+++") 	(Table 1). 

Leuconostoc 

mesenteroides 

CJLM119 

Leuconostoc 

mesenteroides 

KCTC3100 

Leuconostoc 

mesenteroides 

KCTC3722 

Gas production ++ ++++ +++ 

Example 3: Comparison of Acid Production 

mesenteroides 

those 	of 

which 	are 

The 	production 	of 	acid 	by 	Leuconostoc 

CJLM119 	selected 	in 	Example 	1 	was 	compared with 

Leuconostoc 	mesenteroides 	KCTC3100 	and 	KCTC3722 
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control strains. Each of the strains was inoculated into 10 ml 

of MRS broth. For measurement of acid production, each strain 

5 

10 

15 

20 

was stationary-cultured at 25°C 

for its pH using a pH meter 

Toledo). 

As a result, 	it was 	shown 

Leuconostoc mesenteroides CJLM119 

that of the control strains (Table 

Table 2 

for 24 hours, and then measured 

(SevenCompact/Ion S220, 	Mettler 

that the acid production of 

was significantly lower than 

2). 

Leuconostoc 

mesenteroides CJLM119 

Leuconostoc 

mesenteroides KCTC3100 

Leuconostoc 

mesenteroides 

KCTC3722 

Ph 4.44 4.33 4.37 

Example 4: Comparison of Mannitol Production 

mesenteroides 

those 	of 

which 	are 

into 10 ml 

fructose, 	1 g 

of 	potassium 

of manganese 

of 	distilled 

at 25°C for 24 

supernatant 

The production of mannitol by Leuconostoc 

CJLM119 	selected 	in 	Example 	1 	was 	compared with 

Leuconostoc 	mesenteroides 	KCTC3100 	and 	KCTC3722 

control strains. 	Each of the strains was inoculated 

of minimal medium (10 g of bacto peptone, 20 g of 

of 	Tween 	80, 	2 	g 	of 	ammonium 	citrate, 	2 	g 

phosphate dibasic, 	5 g of sodium acetate, 	0.1 g 

sulfate, 	0.05 	g of magnesium sulfate, 	and 	1 	L 

water) containing 2% fructose, and was cultured 

hours, after which the content of mannitol in the 

was measured by HPLC. 
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As a result, it was shown that the production of mannitol 

by Leuconostoc mesenteroides CJLM119 increased 147% and 187% 

compared to those of the control strains, respectively (Table 

3). 

5 

10 

15 

20 

Table 3 

Leuconostoc 

mesenteroides CJLM119 

Leuconostoc 

mesenteroides 

KCTC3100 

Leuconostoc 

mesenteroides 

KCTC3722 

Mannitol 

production 

(mg/L) 

16516.28 11224.70 8815.10 

it 

and 

Example 5: Evaluation of Safety of Strain 

Leuconostoc 

be used as a 

the strain was 

evaluation 

Association 

metabolic 

tests 	were 

Leuconostoc 

in all the 

(ammonia) 

that 

the human body 

4). 

mesenteroides 

starter 

analyzed. 

testing 

Standards, 

(ammonia) 

performed. 

mesenteroides 

hemolysis, 

production 

In 	order 	to 	examine 	whether 	or 	not 

CJLM119 selected in Example 1 would 

in preparation of kimchi, the safety of 

Specifically, 	according 	to 	the 	safety 

methods proposed in the Korean Bio Venture 

hemolysis, 	gelatin 	liquefaction, 	toxic 

production and phenylalanine 	deaminase 

As 	a 	result, 	it 	was 	shown 	that 	the 

CJLM119 strain showed negative results 

gelatin 	liquefaction, 	toxic 	metabolic 

and phenylalanine deaminase tests, 	indicating 

is a safe strain that may be administered to 

may be used in the preparation of food (Table 

15 
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Table 4 

Gelatin 

liquefaction test 

Phenylalanine deaminase 

test 

Hemolysis test Ammonia 

production 

Negative Negative y Negative 

*y (gamma-hemolysis): no hemolysis. 

Example 6: Preparation of Kimchi 

Using 	Leuconostoc 6-1) 	Preparation 	of 	Kimchi 

mesenteroides CJLM119 

g of sucrose, 	1.0 g 

1.0 g of glucose, 	1.0 g 

g of sodium acetate 

sterilization. 	About 

CJLM119 strain was 

of 1 wt% based on the 

at 25°C for 24 hours, 

the prepared strain 

seasoning 	(obtained by 

(2 wt%), 	ginger 	(0.4 

wt%) 	and fish sauce 	(5 

on the total weight of 

the prepared seasoning 

preparing kimchi 

Strain Culture 

A medium was prepared by mixing 2.5 

of trisodium citrate, 1.5 g of peptone, 

of yeast extract, 	0.5 g of fructose, 	0.5 

and 1 L of distilled water, 	followed by 

109  CFU/ml of the Leuconostoc mesenteroides 

inoculated into the medium in an amount 

total weight of the medium, and cultured 

thereby preparing a strain culture. 	Next, 

culture was added to a general kimchi 

mixing red pepper powder (2.5 wt%), garlic 

wt%), 	green onion 	(1 wt%), 	radish 	(18 

wt%)) 	in an amount of 	0.1 wt% based 

kimchi to prepare a seasoning. 	Then, 

was mixed with salted Chinese cabbage, thereby 

(Experimental Example 1). 

6-2) Preparation of Kimchi Using Standard 

Kimchi was prepared in the same manner as described in 

Example 	6-1, 	except 	that 	a 	culture 	of 	each 	of 	Leuconostoc 

16 



mesenteroides standard strains KCTC3100 and KCTC3722 was used 

(use 	of 	KCTC3100 	culture: 	Comparative 	Example 	1; 	use 	of 

KCTC3722 culture: Comparative Example 2). 

6-3) 	Preparation of 	Kimchi 	without 	Addition 	of 	Strain 

5 	Culture 

Kimchi 	(Comparative Example 3) was prepared in the same 

manner 	as 	described 	in Example 	6-1 	above, 	except 	that 	the 

strain culture was not added to the kimchi seasoning. 

Example 7: Analysis of Characteristics of Kimchi 

10 7-1) Comparison of Acid Production 

The 	kimchi 	of 	each 	of 	Experimental 	Example 	1 	and 

Comparative Examples 1 to 3 was stored at 7°C for 30 days, and 

lactic 	acid 	production 	in 	each 	kimchi 	was 	measured. 

Specifically, a predetermined amount of each kimchi was crushed, 

15 	and then filtered through gauze to prepare kimchi juice. 	To 

analyze the amount of lactic acid in the kimchi juice, 3 ml of 

the kimchi 	juice was 	taken, 	centrifuged 	(at 	10,000 g for 	10 

minutes), 	and filtered through a 0.2 pm filter, 	and then the 

components thereof were analyzed by HPLC. 

20 As a result, it could be seen that lactic acid production 

in the kimchi of Experimental Example 1 was 65 to 67% of lactic 

acid production in each of the kimchi of Comparative Example 3, 

prepared without using the strain culture, 	and of the kimchi 

samples of Comparative Examples 1 and 2, 	prepared using the 

25 	standard strain cultures. 	This suggests that when kimchi is 

17 



prepared using a culture of the Leuconostoc mesenteroides 

CJLM119 strain, an increase in sour taste can be inhibited to 

5 

10 

15 

20 

maintain the taste 

Table 5 

quality of the kimchi (Table 5). 

Experimental 

Example 1 

Comparative 

Example 1 

Comparative 

Example 2 

Comparative 

Example 3 

Lactic acid 

production 

(mg/L) 

4819.4 7379.2 7198.2 7585.4 

7-2) Comparison of Gas Production 

kimchi 	of 	each 	of 

Examples 	1 	to 	3 was 

and stored at 7°C 

was measured to 

kimchi of Experimental 

in the kimchi of 

using 	the 	standard 

kimchi of Comparative 

	

strain culture. 	This 

a culture of the 

gas production in the 

to 	thereby 	increase 

(Table 6). 

Experimental 

placed in an 

for 	30 	days, 

determine the 

As a result, 

Example 1 	is 

Comparative 	Examples 

strain cultures, 

Example 3, 	prepared 

suggests that 

Leuconostoc mesenteroides 

kimchi 	can 	be 

convenience during 

Table 6 

A 	predetermined amount 	of 	the 

Example 1 and Comparative 

Al pouch without a gas absorbent 

and an increase in the volume 

gas production in each kimchi. 

gas production in the 

57 	to 	62% 	of gas production 

1 	and 	2, 	prepared 

and was lower than the 

without using any 

when kimchi is prepared using 

CJLM119 strain, 

significantly 	decreased 

distribution of the kimchi 

Experimental Comparative Comparative Comparative 

18 



5 

10 

15 

20 

Example 1 Example 1 Example 2 Example 3 

Gas generation 

(cc/g) 

1.44 2.54 2.33 2.02 

7-3) Comparison of Mannitol Production 

1 	and 

and 

then 

of the 

	

for 	10 

then the 

in 

	

199% 	of 

and of 

the 

is 

amount 

and 

The 	kimchi 

Comparative Examples 

mannitol production 

a predetermined 

filtered through 

kimchi 	juice 

minutes), 	and 

components thereof 

As a result, 

the 	kimchi 	of 

mannitol 	production 

Example 3, 	prepared 

the kimchi of 

standard strain 

prepared 	using 

CJLM119 strain, 

of 	mannitol, 

taste quality (Table 

Table 7 

of 	each 	of 	Experimental 	Example 

1 to 3 was stored at 7°C for 30 days, 

	

in each kimchi was measured. 	Specifically, 

amount of each kimchi was crushed, 	and 

	

gauze to prepare kimchi juice. 	3 ml 

was 	taken, 	centrifuged 	(at 	10,000 	g 

filtered through a 0.2 pm filter, 	and 

were analyzed by HPLC. 

it could be seen that mannitol production 

Experimental 	Example 	1 	was 	167 	to 

in 	each 	of 	the 	kimchi 	of 	Comparative 

without using any strain culture, 

Comparative Examples 1 and 2, prepared using 

cultures. 	This suggests that when kimchi 

a 	culture 	of 	the 	Leuconostoc 	mesenteroides 

the prepared kimchi may contain a large 

and thus 	have 	excellent 	storage 	stability 

7). 

Experimental 

Example 1 

Comparative 

Example 1 

Comparative 

Example 2 

Comparative 

Example 3 

Marinitol 16119.9 9418.8 9628.7 8099.8 
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5 

production (mg/L)  i 

of 

Accession Number 

Korea Research Institute Name of Depositary Institution: 

Bioscience and Biotechnology; 

Accession Number: KCTC 13043BP; 

Date of Deposit: June 10, 2016. 
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5 

Applicant's or agent's International application No. 
file reference 	PP17-0115 

INDICATIONS RELATING TO DEPOSITED 

OR OTHER BIOLOGICAL 

(PCT Rule 13bis) 

MICROORGANISM 

MATERIAL 

A. The indications made below relate to the deposited microorganism or other 
on page 	10 	,line 	1 

biological material referrtxl to in the description 

B. IDENTIFICATION OF DEPOSIT Further deposits are identified on an additional sheet 

Name of depositary institution 

Biological Resource Center, Korea Research Institute of Bioscience and Biotechnology 

Address of depositary institution (including postal code and country) 

Korea Research Institute of Bioscience and Biotechnology (KRIBB), 181 Ipsingil, Jeongeup-si, Jeollabuk-do, 56212, 

Korea 

Date of deposit 

June 10, 2016 

Accession Number 

KCTC 13043BP 

C. ADDITIONAL INDICATIONS (leave blank ifnot applicable) This information is continued on an additional sheet 

D. DESIGNATED STATES FOR WHICH INDICATIONS ARE MADE (if the indications are not for all designated States) 

E. SEPARATE FURNISHING OF INDICATIONS (leave bkinktfnot applicable) 

The indications listed below will be submitted to the International Bureau later (spec0/ the general nature of the indications e.g., 
"Accession Number olDepavir) 

For receiving Office use only 

0 	This 	sheet was received with the international 

application 

For International Bureau use only 

CI This sheet was received by the International Bureau on: 

Authorized officer Authorized office- 

Fonn PCT/R0/134 (July1998; reprint January 2004) 
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[CLAIMS] 

[Claim 1] 

A Leuconostoc mesenteroides CJLM119 strain (KCTC 13043BP) 

producing decreased amounts of gas. 

5 [Claim 2] 

A 	fermentation 	starter 	composition 	comprising 	a 

Leuconostoc mesenteroides CJLM119 	strain 	(KCTC 	13043BP) 	or a 

culture thereof. 

[Claim 3] 

10 The 	fermentation 	starter 	composition 	of 	claim 	2, 

comprising the Leuconostoc mesenteroides CJLM119 strain 	(KCTC 

13043BP) at a concentration of 107  cfu/ml or more. 

[Claim 4] 

The felmentation starter composition of claim 2, 	further 

15 comprising one or more cryoprotectants selected from the group 

consisting of glycerol, 	trehalose, maltodextrin, 	powdered skim 

milk, and starch. 

[Claim 5] 

Kimchi 	comprising the Leuconostoc mesenteroides CJLM119 

20 strain 	(KCTC 13043BP) 	of claim 1 or the fermentation starter 

composition of any one of claims 2 to 4. 

[Claim 6] 

A method 	for 	preparing 	kimchi, 	comprising 	a 	step 	of 

bringing 	the 	Leuconostoc mesenteroides 	CJLM119 	strain 	(KCTC 

25 13043BP) of claim 1 or the fermentation starter composition of 

22 



any one of claims 2 to 4 into contact with a material to be 

fermented. 

5 
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