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Description 

PROCESS FOR PRODUCING FERMENTED MILK AND 

FERMENTED MILK 

Technical Field 
[000 l] The present invention relates to a method for manufacturing fermented milk us mg 

bactcriocin-producing lactic acid bacteria, wherein the increase of acidity in fermented milk 

during transportation and storage can be effectively restricted by bacteriocin from the bacteria 

through deactivating the cause of the increase and also the fermented milk with a good flavor 

can be obtained by killing the bacteria productive of bad smells after they have produced 

bacteriocin in the fermented milk. 

Background Art 
[0002] Continuous production of acids from a starter bacterium during transportation and 

storage of fermented milk can be observed. This causes a problem that a sour taste offonnented 

milk increases with an increase of its acidity. Meanwhile, bacteriocin, antibacterial substances 

such as nisin and lactococcin, in known which is produced by lactic acid bacteria 

("Antibacterial Peptides: Characteristics and Usage of Bacteriocin Produced by Lactic Acid 

Bacteria and Their Application", l~1dao SAITO, et al., Nyu-Gyo Zasshi, pp. 90-l 00, vol. 47, 

1997, Japan Dairy Technology Association.). The ability of a starter to produce acids decreases 

in the presence of bacteriocin, which restricts the increase of acidity in fermented milk during 

transportation and storage. In Japan, however, the addition of bacteriocin to food products is 

illegal. 

[0003] JP 1992-2 I l 360A (Patent Document listed below) discloses a method for 

manufacturing fermented milk, wherein fresh cells of bacteriocin-producing Streptococcus 

thermophi/us were inoculated into a yoghurt mix for its fermentation and formation of 

bacteriocin. Yoghurt manufactured according to this method contains bacteriocin and therefore 

an increase of the acidity during transpo1tation and storage can be restricted. 

[0004] JP l 992-287636A (Patent Document 2 listed below) discloses a method for 

manufacturing fermented milk, wherein fresh cells of bacteriocin-producing Lactococcus lac/is 

were inoculated into a yoghurt mix for its fermentation and formation of bacteriocin. Yoghurt 
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manufactured according to this method contains bacteriocin and therefore an increase of the 

acidity during transportation and storage can be restricted. 

[0005] 1-!owever, lactic acid bacteria which produce bacteriocin are the same as the ones used in 

the cheese manufacture. The usage of these bacteria in the yoghurt manufacture, therefore, 

causes a problem that the yoghurt flavor deteriorates and the cheese-like flavor increases. In 

addition, the variety of tastes and properties of yoghurt can be less freely arranged if 

bacteriocin-producing bacteria serve as the staiter lactic acid bacteria as well as the bacteriocin 

producer. 

Patent Document 
[0006] Patent Document I: JPl992-211360A 

Patent Document 2: JP I 992-287636A 

Non Patent Document 
[0007] Non Patent Document I: "Antibacterial Peptides: Characteristics of Bacteriocin 

Produced by Lactic Acid Bacteria and Their Application", Tadao SAITO, et al., Nyu-Gyo Zasshi, 

pp. 90-100, vol 47, 1997, Japan Dairy Technology Association. 

Disclosure of Invention 
Technical Problem 
[0008] The purpose of the present invention is to offer a method by which an increase of the 

acidity in fermented milk during transportation and storage can be effectively restricted and 

the manufacture of fermented milk with a good flavor is attained. 

Technical Solution 
[0009] In this invention, bacteriocin-producing lactic acid bacteria and/or cultures or 

fermentation products thereof are added to a yoghurt mix. Thereafter in the manufacturing 

process of bacteriocin, the bacteriocin-producing lactic acid bacteria added are killed. Lactic 

acid bacteria different from the bactcriocin-producing lactic acid bacteria arc then inoculated. It 

is thus possible to provide bacteriocin, not in the form of bacteriocin itself, to yoghurt as a 

starter. With bactcriocin-producing lactic acid bacteria being killed, an increase of the 

cheese-like flavor can be restricted and because of this, manufacture of fermented milk with a 

good flavor is possible. 

[00 I OJ Namely, a method for manufacturing fermented milk in this invention basically relates to 
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the one designed as follows. Lactic acid bacteria and/or cultures or fermentation products 

thereof are added to a yoghurt mix. Here, the lactic acid bacteria are bacteriocin-producing ones. 

The bacteriocin-producing lactic acid bacteria added are killed af\er producing bactericion in the 

yoghurt mix. These processes restrict an increase of the cheese-like flavor derived from the 

presence of bactcriocin-producing lactic acid bacteria. On the other hand, the fermentation does 

not proceed by the dead lactic acid bacterial cells alone. To solve this problem, a starter is 

inoculated into a yoghurt mix in which the bactcriocin-producing lactic acid bacteria have been 

killed, and then the yoghurt mix with the starter is fermented. The yoghurt mix thus prepared 

contains bacteriocin and the starter accelerates the fermentation, and consequently fermented 

milk with a good flavor can be obtained. 

[0011] The preferable pattern in the method for manufacturing fermented milk in this invention 

relates to the one designed to contain the de-oxygen treatment of the yoghurt mix between the 

ones to kill bacteriocin-producing lactic acid bacteria and to ferment the yoghurt mix. By the 

de-oxygen treatment, as shown in Examples, the activity of starters is enhanced and the time 

required for fermentation is sho1tened. 

[0012] The preferable pattern in the method for manufacturing fermented milk in this invention 

relates to the one designed to maintain the acidity (pH) of the yoghurt mix into which 

bacteriocin-producing lactic acid bacteria arc inoculated to be pl-! 6.5 - 7.5. The inventors of 

this invention revealed that the increase of acidity in fermented milk did not cease by an 

addition ofbacteriocin to it once it became acidic. The manufacturing method of this pattern can 

be a combination of any patterns of the manufacturing processes described above. 

[0013] The preferable pattern in the method for manufacturing fermented milk in this invention 

relates to the one designed to employ lactic acid bacteria in the genus Laclococcus as the 

bacteriocin-producing lactic acid bacteria. Some examples of bacteria in this genus are L. /act is 

and L. crernoris. Concretely, bacteriocin-producing lactic acid bacteria here are the ones with 

the deposit number "FERM BP-I 0966" or "FERM BP-I 0967" deposited in International Patent 

Organism Depositary, Advanced Industrial Science and Technology. As demonstrated in 

Examples, these bacterial strains restrict the increase of acidity in fermented milk and produce 

bacteriocin which do not spoil the flavor. The manufacturing method of this pattern can be a 

combination of any patterns of the manufacturing processes described above. 

[0014] The preferable pattern in the method for manufacturing fermented milk in this invention 

is the one designed to employ nisin or lactococcin as the bacteriocin. Lactic acid bacteria which 
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produce nisin are widely known (e.g., L. !actis). The ones to produce lactococcin are also widely 

known (e.g., L. cremoris). Therefore, those known bacteria which produce nisin or lactococcinn 

can be applied to this invention. The manufacturing method of this pattern can be a combination 

of any patterns of the manufacturing processes described above. 

[0015] The preferable pattern in the method for manufacturing fermented milk in this invention 

is the one designed to use Lactobacil!us de!brueckii subsp. bulgaricus, Lactobaci!!us helveticus, 

or Lactobaci/lus acidophi!us, as a main component of the starter. The acidity in fermented milk 

increases during transportation and storage, with Lactobacillus de!brueckii subsp. bulgaricus, 

Lactobaci!lus helveticus, or Lactobaci!!us acidophilus being used as a starter. Therefore, the 

manufacturing method of fermented milk in this invention can be effectively employed 

particularly when these bacterial strains are used as a starter. Lactobacil/us de/brueckii subsp. 

lactis can also be used as the main starter bacterial strain. The manufacturing method of this 

pattern can be a combination of any patterns of the manufacturing processes described above. 

Further, the preferable pattern in the method for manufacturing fermented milk in this invention 

is the one designed to use Lactobaci!lus de!brueckii subsp. bulgaricus and Streptococcus 

thermophi!us as the main bacterial strains. Namely, the acidity in fermented milk increases 

during transportation and storage increases, when the yoghurt mix is fermented with 

Lactobaci!!us delbrueckii subsp. bulgaricus or Streptococcus thermophilus used as a starter. The 

use of the manufacturing method in this invention leads to the effective restriction of an increase 

of acidity in fermented milk and offers fermented milk with a good flavor. The manufactming 

method of this pattern can be a combination of any patterns of the manufacturing processes 

described above. 

[0016] The preferable pattern in the method for manufacturing fermented milk in this invention 

is that the fermented milk is plain-type yoghurt. Any forms among set-type (hard-type), 

soft-type, or drink-type can be used but preferable one is plain-type which does not contain 

svveet ingredients such as sugar syrup and flavor ingredients such as sarcocarp and flavoring. 

Generally, plain-type yoghurt is set-type (hard-type) and the manufacturing method in this 

invention is preferably applicable to set-type (hard-type) yoghurt, and not to soft-type or 

drink-type ones. The manufacturing method of this pattern can be a combination of any patterns 

of the manufacturing processes described above. 

[0017] The second aspect in this invention relates to the fermented milk which is manufactured 

according to any of the methods mentioned above. This fermented milk contains bacteriocin as 

an ingredient. Because of this, the increase of acidity in the fermented milk during 
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transportation and storage can be effectively restricted. In addition, the fermented milk in this 

invention gives good flavors, because excellent lactic acid bacteria such as lactobacillus 

delbrueckii subsp. bu!garicus are applicable as a starter. 

Advantageous Effects 
[0018] According to this invention, the increase of acidity in fermented milk during 

transportation and storage can be restricted and the manufacturing method for fermented milk 

with a good flavor can be provided. 

Brief Description of the Drawings 
[0019] 

[fig. I] Figure I shows a flow chart representing a treatment flow of the manufacturing method 

of fermented milk in this invention. 

[fig.2] Figure 2 shows a flow chart representing a treatment flow of the traditional 

manufacturing method of fermented milk. 

[fig.3] Figure 3 shows a flow chart representing a treatment flow of the manufacturing method 

of fermented milk in this invention. 

Embodiments for Carrying Out the Invention 
[0020] The best embodiments for carrying out the manufacturing procedures in this invention 

are to be described in the following. Figure I is an explanatory flow chart for the manufacture of 

fermented milk in this invention. As shown in Figure I, basically in the manufacturing method 

in this invention, fermented milk is manufactured as shown in the following. The "S" in the 

figures represents "Step". Lactic acid bacteria and/or cultures or fermentation products thereof 

are added to a yoghurt mix (Step I 0 I) (Shown as "addition of bacteriocin-producing lactic acid 

bacteria and such" in Figure I), wherein the bacteria in SI 0 I are bacteriocin-producing lactic 

acid bacteria. Here, cultures or fermentation products of the bacteria can be in a liquid or solid 

form. After this, the treatment to kill the bacteriocin-producing lactic acid bacteria is performed 

(Step I 02), by which an increase of the cheese-like flavor caused by the bacteriocin-producing 

lactic acid bacteria is ceased. Meanwhile, fermentation does not proceed by dead lactic acid 

bacterial cells alone. To solve this, a starter is inoculated into the yoghurt mix in which the 

bacteriocin-producing lactic acid bacteria have been killed (Step I 03), and thereafter the 

yoghurt mix with a starter is fermented (Step I 04). The yoghurt mix thus prepared contains 

bacteriocin and because the starter for fermented milk accelerates the fermentation, fermented 

milk with a good flavor can be obtained. Here, the bacteriocin-producing lactic acid bacteria are 

cultured and killed after producing bacteriocin in the culture, which then can be added to the 
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yoghurt mix. In the subsequent processes, a starter is added to the yoghurt mix, and the resultant 

mixture solution is to be fermented. 

[0021] In this Description, "fermented milk" can be yoghurt or any one of "fermented milk", 

"dairy lactic acid drink" or "lactic acid drink" defined in the Ministerial Ordinance concerning 

the Ingredient Standards for Milk and Dairy Products. As "fermented milk" in Description, 

set-type yoghurt (hard-type yoghurt, solid-type fermented milk), soft-type yoghurt (paste-type 

fermented milk), or drink-type yoghurt (liquid-type fermented milk) can be listed. The ones 

obtained by the manufacturing method in this invention are expected to be somewhat hard. 

Therefore, the preferable fermented milk in this invention is set-type yoghurt such as plain-type 

ones. Generally, plain-type yoghurt is manufactured by placing raw materials mixture in a 

container and subsequently fermenting it (post-fermentation). On the other hand, soft-type 

yoghurt and drink-type yoghurt are manufactured by mixing ingredients such as sugar syrup and 

sarcocarp with fermented milk and the placing their mixture in a container after atomizing and 

homogenizing the fermented milk (pre-fermentation). The manufacturing method of this pattern 

can be applied to any patterns for the manufacturing processes described above, but preferably 

to the manufacture by post-fermentation. 

[0022] Raw materials, apparatuses, manufacturing conditions, and such for the manufacture of 

fermented milk are disclosed, for example, in JP2004-l 80526A, JP2005-176603A, 

JP2006-288309A, USP6025008, USP5482723, USP509673 I, USP4938973, and these can be 

used depending on the situation (these references are to be included in Description by being 

referred). 

[0023] Figure 2 is a flow chart to explain the manufacturing method for fermented milk 

disclosed in JP I 992-287636A (Patent Document 2). As shown in Figure 2, in the manufacturing 

method disclosed in Patent Document 2, fermented milk is manufactured as follows. Lactic acid 

is added to a yogurt mix (Step 20 I). The bacteria here are lactic acid bacteria generally used for 

the manufacture of fermented milk and bacteriocin-producing lactic acid bacteria. In this Patent 

Document, Lactobacil!us de/brueckii subsp. lac/is is used as bacteriocin-producing lactic acid 

bacteria. Then, the yoghurt mix is fermented (Step 202). Namely, in the method disclosed in this 

Patent Document, bacteriocin-producing lactic acid bacteria are used together with general 

lactic acid bacteria. Therefore, the fermented milk contains bacteriocin. Meanwhile, by the 

method disclosed in this Patent Document, intact bacteriocin-producing bacteria are contained 

in fermented milk, due to which the fermented milk possesses a cheese-like flavor. Furthermore, 

it is problematic that the acidity increases with time, because the bacteriocin-producing bacteria 
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are intact and the production of acid proceeds during transportation and storage. 

[0024] In this invention, the problems above can be omitted because bacteriocin-producing 

lactic acid bacteria are killed in the processes, though the processes here are more complicated 

compared with the ones disclosed in Patent Document 2. Namely, this invention relates to the 

manufacturing method in which dead cells of bacteriocin-producing bacteria are applied. 

[0025] In the following, each process is to be explained. First, the process of adding lactic acid 

bacteria to a yoghurt mix is to be explained (Step I 0 I). 

[0026] "Yoghurt mix", which is also called as raw material milk or fermented milk mix, is the 

raw material for fermented milk, such as yoghurt. In this invention, known yoghurt can be used 

depending on the situation. Yoghurt mix is the one both before and after being sterilized. 

Examples of raw materials for the yoghurt mix, concretely, are: water, raw milk, sterilized milk, 

non-fat milk, full-fat powdered milk, skimmed milk, butter milk, butter, cream, whey protein 

concentrate (WPC), whey protein isolate (WP!), o:-lactalbumin, and J3-lactoglobulin. Pre-heated 

gelatin can be added depending on the situation. Yoghurt mix is widely known and can be 

prepared according to known methods. 

[0027] The preferable pattern in the method for manufacturing fermented milk in this invention 

relates to the one wherein the acidity (pH) of yoghurt mix is 6.5 - 7.5 when 

bacteriocin-producing lactic acid bacteria are added. The inventors of this invention revealed 

that the increase of acidity in fermented milk did not cease by an addition of baeteriocin to it 

once it became acidic. The manufacturing method of this pattern can be a combination of any 

patterns of the manufacturing processes described above. 

[0028] The lactic acid bacteria used in the procedures are bacteriocin-producing ones. 

[0029] The preferable pattern in the method for manufacturing fermented milk in this invention 

relates to the one designed to employ lactic acid bacteria in the genus Lactococcus as the 

bacteriocin-producing lactic acid bacteria. Some examples of bacteria in this genus are L. /act is 

and L. cremoris. Concretely, bacteriocin-producing lactic acid bacteria are the ones with the 

deposit number "FERM BP-I 0966 (Lactococcus lac/is subsp. lac/is OLS331 I)" or "FERM 

BP- I 0967 (lactococcus /act is subsp. cremoris OLS33 12)" deposited in International Patent 

Organism Depositary, Advanced Industrial Science and Technology. As demonstrated in 

Examples, these bacterial strains restrict the increase of acidity in fermented milk and produce 
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bacteriocin which do not spoil the flavor. The manufacturing method of this pattern can be a 

com bi nation of any patterns of the manufacturing processes described above. 

[0030] The preferable pattern in the method for manufacturing fermented milk in this invention 

is the one designed to employ nisin as the bacteriocin. Lactic acid bacteria which produce nisin 

are widely known. Therefore, known nisin-producing lactic acid bacteria can be applied to this 

invention. Meanwhile, the preferable pattern in the method for manufacturing fermented milk in 

this invention is the one designed to employ lactococcin as the bacteriocin. L. cremoris is widely 

known as one of lactic acid bacteria which produce lactococcin. Therefore, known 

lactococcin-producing lactic acid bacteria can be applied to this invention. Here, it is noted that 

some L. cremoris strains produce diplococcin and lactostrcpcin. 

[0031] Some examples of lactic acid bacteria, in this invention, which produce bacteriocin are: 

the ones 111 the genus lac/ococcus, JJecliococcus, Lactobaci/lus, Leuconostoc, 

Propionibacterium, Bifldobacterium, and Enterococcus. Each strain can be applied solely or a 

mixture of them can be also used. 

[0032] Some examples of bacteriocin produced by Lactococcus lac/is are: n1s111, lacticin 481, 

lacticin A, and lacticin B produced by Lactococcus lactis subsp. cremoris, lactococcin A, 

lactococcin G, lactostrcpcin, and diplococcin by Lactococcus lac/is subsp. cremoris, and 

bacteriocin SSO by Lactococcus lac/is subsp. diaceti/actis. 

[0033] Some examples of bacteriocin produced by strains of lactic acid bacteria in the genus 

Pediococcus arc: pcdiocin AcI-1 by Pediococcus acidilactici H, pediocin PA 1 by Pediococcus 

acidilactici PAC 1.0, and pcdiocin A by Pediococcus pentosaceous FBB6 l. 

[0034] Some examples of bacteriocin produced by strains of lactic acid bacteria in the genus 

Lactobacil/us arc: lacticin 27 by Lactobaci/lus helveticus LP27, acidocin 8912 by Lactobacil/us 

acidophi/us TK89 l 2, plantaricin A by Lactobacillus plantarwn C-11, bactcriocin by 

Lactobacil/us piscicola LY 17, reutcrin by Lactobacillus reuteri, gassericin A by Lactobacillus 

gasseri LA-39, gassericin T by Lactobacillus gasseri SBT2055, and salivaricin K2 l by 

Lactobacillus salivarius AC21. 

[0035] Some examples of bacteriocin produced by strains of lactic acid bacteria in the genus 

Leuconostoc are: leuconocin S by Leuconostoc paramesenteroides, lcuconocin A-ULA 187 by 

Leuconostoc gelidum UAL 187, and mescnterocin 5 by Leuconostoc mesenleroides. 
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[0036] Some examples of bacteriocin produced by strains of lactic acid bacteria in the genus 

Propionibacterium are: jcnseniin G by Propionibacteriwn Jensen ii P 126, propionicin PLG-l by 

Propionibacteriwn thoenii P 127, and microguard by Propionibacterium fi"eudenreichii subsp. 

shernutnii. 

[0037] Some examples of bacteriocin-producing bacteira in the genus Bifidobacterium are: 

Bifidobacteriwn longwn, Bifidobacterium breve, Bifidobacterium bifidwn, Bifidobacteriwn 

infantis, Bifidobacterium aclo/escentis, Bifidobacterium pseudocatenulatum, and 

Bifidobacterium catenulatum. 

[0038] An example of bacteriocin produced by stains 111 the genus Enterococcus is the one 

produced by Enterococcus sp. GM005. 

[0039] Bacteriocin-producing lactic acid bacteria in this invention can be cultured according to 

known methods. MRS media and GYP media generally used for the culture of lactic acid 

bacteria can be applied. Media containing skimmed milk and beer yeast extract are also 

applicable. The culture temperature should be 20 - 45 °C, and preferably 25 - 3 5 °C. The culture 

time should be approximately 8 - 24 hours. The cell growth can be monitored by measuring the 

absorbance in the culture media at 660 nm. The final acidity in the culture media should be 0.5 -

2.0%. 

[0040] The spent culture medium can be directly added to a yoghurt mix, or can be added after 

heat-killing the bacteria in it. The one with cells being removed by centrifugation after 

heat-killing (bacteriocin outside cells) as well as lactic acid bacteria themselves (bacteriocin 

inside cells) can be added to a yoghurt mix. The culture of lactic acid bacteria can also be 

applied to a yoghurt mix. Cel Is of lactic acid bacteria should be homogenized in the yoghurt mix 

by being shaken after the addition of the cells. The yoghurt mix can be placed still after the 

addition of lactic acid bacteria to it, so that the production of bacteriocin proceeds. The 

production ofbacteriocin should be accelerated by properly shaking the yoghurt mix. In the case 

that bacteriocin is contained in the culture of lactic acid bacteria, the immediate heat-killing is 

possible. 

[004!] Secondly, the process for heat-killing the bacteriocin-producing lactic acid bacteria is to 

be explained (Step I 02). 
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[0042] This step can be omitted in the case that the culture is added to a yoghurt mix after being 

heat-killed. The conditions for heat-killing can be 80 - I 00 °C and I minute to I hour. When the 

cells are heat-killed at 100 - 140 °C, the time should be I second to I minute. The preferable 

heat-killing conditions in this invention are: 85 - 97 °C or 90 - 96 °C, and 2 - I 0 minutes. Other 

preferable heat-killing conditions in this invention are: 110 - 130 °C or 120 - 130 °C, and I - 30 

seconds. Lactic acid bacteria would be killed with the antibacterial activity of bacteriocin 

remaining by the treatment under these conditions. By killing the bacteriocin-producing lactic 

acid bacteria, the increase of flavors such as cheese-like ones attributable to these bacteria, 

which are incompatible with the flavor of yoghurt, can be restricted. The heat-killing processes 

can be performed with a general heat-killing apparatus. The heat-killing processes can be 

conducted at I atm., and in the case that they are conducted at 2 - I 0 atm., a delicate mouth feel 

can be obtained. 

[0043] Thirdly, the process of adding a staiter to the yoghurt mix, 111 which 

bacteriocin-producing lactic acid bacteria have been killed (Step 103) is to be explained. 

[0044] Known starters can be applied as "a starter". Preferable ones among lactic acid bacteria 

starters can be I isted as: L. bulgaricus, S. thermophilus, L. !act is, L. gasseri, strains in the genus 

Bifidobacterium, and lactic acid bacteria and yeasts generally used for manufacturing fermented 

milk, or the mixtures of more than one strains from these. Among these, starters whose main 

components are the mixture of L. bu!garicus and S. thermophi!us, both of which are the 

standards of the Codex Standard, are preferable. Other lactic acid bacteria, such as L. gasseri 

and Bijidobacterium can be used as the base of the yoghurt starter, depending on the 

characteristics of the desired fermented milk. The amount of starters can be properly set to the 

ones adopted in the manufacture of known fermented milk. Inoculation of starters can be 

conducted according to known methods used in the manufacture of fermented milk. 

[0045] The preferable pattern in the method for manufacturing fermented milk in this invention 

is the one designed to employ lactobaci!!us de/brueckii subsp. bulgaricus as the main strain in 

the staiter. In the case that lactobacillus delbrueckii subsp. bu/garicus is selected as a starter, 

the acidity increases during transportation and storage. Therefore, the manufacturing method in 

this invention can be effectively applied to the manufacture of fermented milk, especially when 

L. bulgaricus is employed as a starter. The manufacturing method of this pattern can be a 

combination of any patterns of the manufacturing processes described above. Meanwhile, the 

preferable pattern in the method for manufacturing fermented milk in this invention is the one 

designed to employ lactobaci!lus he/veticuc and lactococcus acidophi/us as the main strains in 
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the starter. Fu1ther, the preferable pattern in the 111ethod for 111anufacturing fer111ented 111ilk in 

this invention relates to the one designed to employ Lactobaci/lus delbrueckii subsp. bulgaricus 

and Streptococcus thermophilus as the main strains in the starter. Na111ely, in the case that the 

starters containing Lactobacillus delbrueckii subsp. bu!garicus and Streptococcus thermophi/us 

are e111ployed for fer111entation, the acidity increases during transportation and storage. The use 

of the 111anufacturing 111ethod in this invention leads to the effective restriction of the acidity 

increase in fermented milk, and consequently the offering of the fer111ented milk with a good 

flavor is possible. 

[0046] Next, the process of fer111enting the yoghurt mix, to which a sta1ter has been added (Step 

I 04) is to be explained. 

[0047] The fermentation conditions, such as the temperature, can be arranged considering the 

strains of lactic acid bacteria added to a yoghurt mix, the desired flavors of fermented milk, and 

such. One concrete example for the fermentation temperatureis 30 - 50 °C. At these 

temperatures, laetic acid baeteria are generally active and the fermentation effectively proceeds. 

As the temperature range, 40 - 45 °C is preferable and 41 - 45 °C is more preferable. To 

deactivate the starter, fermentation can be conducted at lower temperatures. One concrete 

example is 40 - 43 °C. 

[0048] The fermentation time can be set depending on the situation and for example, I - 6 hours 

and 2 - 4 hours are acceptable. 

[0049] For example, in the case of post-fermentation, the mixture of a yoghurt mix and a starter 

is first poured in a container, which then is put in a fermentation room at a fixed temperature for 

fixed time to ferment the resultant yoghurt mix. By these procedures, fermented milk is 

obtained. 

[0050] The preferable pattern in the method for manufacturing fermented milk in this invention 

relates to the one in which fermented milk is plain-type yoghurt. This invention is preferably 

applied to the manufacture of plain-type yoghurt and not to the one containing sugar syrup and 

sarcocarp. For example, set-type is preferable. Generally, plain-type yoghurt is set-type 

(hard-type) and the manufacturing method in this invention is preferably applicable to set-type 

(hard-type) yoghurt, and not to soft-type or drink-type ones. 

[0051] Figure 3 shows a preferable pattern 111 this investigation for the manufacture of 
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fermented milk. The method for manufacturing fermented milk in this invention basically 

relates to the one designed to contain the processes of de-oxygen treatment of the yoghurt mix 

between the ones to kill bacteriocin-producing lactic acid bacteria (Step I 02) and to ferment the 

yoghurt mix (Step I 04) as shown in Figure I. By the de-oxygen treatment, as shown in Example, 

the activity of the starter is enhanced, accelerating the fermentation. Concretely, fermented milk 

is manufactured as fol lows. Lactic acid bacteria and/or cultures or fermentation products thereof 

are added to a yoghurt mix (Step 30 I) (Shown as "addition of bacterioein-producing lactic acid 

bacteria and such" in Figure 3.), wherein the bacteria in S301 are bacteriocin-producing lactic 

acid bacteria. After this, the treatment to kill the bacteriocin-producing lactic acid bacteria is 

performed (Step 302), whereby an increase of the cheese-like flavor caused by the 

bacteriocin-producing lactic acid bacteria is ceased. Meanwhile, fermentation does not proceed 

by dead lactic acid bacterial cells alone. To solve this, a starter is inoculated into the yoghurt 

mix in which the bacteriocin-producing lactic acid bacteria have been killed (Step 303). After 

the oxygen in the yoghurt mix with a starter is removed (Step 304), the yoghurt mix is 

fermented (Step 305). The procedures mentioned above can be adopted to these steps. 

[0052] In the following, the process of removing oxygen from the yoghurt mix containing a 

starter (Step 304) is to be explained. 

[0053] In the process of removing oxygen, general apparatuses to exchange the dissolved 

oxygen with inactive gas can be applied. Concretely, apparatuses disclosed in JP200 l-78665A, 

JP200 l-9206A, or JP2005-l I 0527 A (these references are to be included in Description by being 

referred), for exa1nple, can be applied to exchanging oxygen gas with inactive gas. 

[0054] JP200 l-78665A discloses the following apparatus. Namely, "a nitrogen-gas-exchange 

apparatus for tnilk and such, characterized in: providing the nitrogen-gas-exchanging tank 
connected to a raw-material tank through a liquid-supplying pipe, and connecting a 

nitrogen-gas-supplying means to said liquid-supplying pipe on the side of the raw-material tank, 

and conducting one end of a branching liquid-supplying pipe which is connected to the upper 

side of the nitrogen-gas-supplying means in the liquid-supplying pipe to inside of the 

nitrogen-gas-exchange tank with an apparatus to niix and disperse nitrogen gas being installed 
on the side of said nitrogen-gas-exchange tank, and connecting a spraying nozzle to the parts 
concerned, and providing the flow-rate-control device to each of said liquid-supplying pipe, the 

nitrogen-gas-supplying 1neans and the branching connecting-pipe, in the apparatus to exchange 
reinaining oxygen gas in 111ilk and such with nitrogen gas" is disclosed. 
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[0055] JP200 l-9206A discloses the following apparatus. Namely, "a multistage de-aerating and 

de-gassing system characterized in: being supported so that a mixing and dispersing device can 

rotate on a vertical shaft in a vacuum chamber, and dispersing the treatment solution, which is 

provided on said mixing and dispersing device rotating at high speed, by the centrifugal force, 

and deploying said 1nixing and dispersing devices in a tnultistage-wise tnanner in the structure 

to de-aerate and de-gas bubbles and such in a liquid, and providing the treatment solution to 

each 1nixing and dispersing device" is disclosed. 

[0056] JP2005-110527 A discloses the following apparatus. Namely, "a manufacturing machine 

for beverages equipped with a de-gassing system and a de-aerating system" is disclosed. 

[0057] "Inactive gas" can be nitrogen gas, or inert gasses, such as heliutn, neon, argon, and 

xenon. 

[0058] The second aspect in this invention relates to fermented milk manufactured according to 

any of the methods for the manufacture of fermented milk described above. This fermented milk 

contains bacteriocin as a component. Because of this, the increase of acidity in the fermented 

milk during transportation and storage can be effectively restricted. In addition, the fermented 

milk in this invention gives good flavors, because excellent lactic acid bacteria such as 

lactobacil/us de/brueckii subsp. bulgaricus are applicable as a starter. 

[0059] In the following, the present invention is to be concretely explained based on Examples. 

However, the procedures for manufacturing fermented milk are not limited to the ones described 

in Examples. 

[0060] In this invention, a yoghurt mix (fat: 3.0wt%, solid non fat: 9.5wt%) was prepared by 

mixing and dissolving milk and dairy products. The yoghurt mix was cooled to a fixed 

temperature after being homogenized and sterilized, and a lactic acid bacteria starter (yoghurt 

starter) was inoculated, and thus the yoghurt mix was prepared. In this invention, lactic acid 

bacteria in the genus lactococcus (mother starter) were employed and under a variety of 

manufacturing conditions, yoghurt was preserved at fixed temperatures (5, I 0, and 15 °C). The 

time for fermentation and the change of the flavor were examined based on the increase of 

acidity in yoghurt during fermentation and storage. The measurement of the acidity was 

performed by known apparatuses. The measurement of the acidity was performed until the 

acidity reached approximately 0.60 - 0.75%, and the fermentation time to be required was 

compared. 
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Example 1 
[006 l] The effect of amounts of Lactobacillus delbruecki! subsp. lac tis (0LS33 l l) added. 

The effect of amounts added was examined using Lactobacillus delbrueckii subsp. lac/is 

(OLS33 l l) as a mother starter. The preparation conditions for the mother starter are shown in 

Table 1. To culture media containing 1 Owt% skimmed milk and 0.1 wt% beer yeast extract, 

Lactobacillus de/brueckii subsp. I act is (OLS33 l l) was inoculated to obtain a 1 wt% bacterial 

solution. A mother starter was obtained at 16 hours of fermentation after the inoculation at 30 °C. 

The final acidity was 0.90%. 

Table 1 Preparation conditions for the mother starter 

Stock culture Lactobacil!us de/brueckii subsp. /act is (OLS33 l l) 

Culture medium lOwto/o skimmed milk and 0. l wlo/o beer yeast extract 

Amount inoculated l.00wt% 

Fcnncntation temperature 30 °C 

Fermentation time 16 hours 

Final acidity 0.90% 

[0062] In Example 1, yoghurt was manufactured according to the manufacturing procedures 

shown in Table 2. First, milk (87wt%) was dissolved in water (l3wt%) and after heating the 

solution, skimmed milk (final concentration: 2wt%) was dissolved in it. The mother starter 

(Lactobacillus delbrueckii subsp. lac/is (OLS33 l l )) was added to the mixture solution to be 

1 wt% and the resultant mixture solution was sterilized at 95 °C for 2 minutes, and then cooled 

down to 43 °C. Subsequently, the starter (Meiji Bulgaria Fruit Yoghurt starter) was added to the 

mixture solution to be 2wt%, which then was fermented at 43 °C. During the fermentation 

processes, the acidity was measured at certain intervals and the results were obtained as shown 

in Table 3. The yoghurt manufactured here was preserved at 5, 10, or 15 °C and the change of 

the flavor (the increase of acidity) during storage was monitored. The results are shown in 

Tables 4- 6. 

[0063] (Comparison-Example I) 

In Comparison-Example 1, yoghurt, as a control, was manufactured without a mother starter, as 

shown in Table 2. All procedures were the same as those of Example I except that a mother 

starter was not used in Comparison-Example 1. 
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[0064] (Comparison -Example 2) 

In Co1nparison-Exan1p!e 2, yoghurt was 1nanufactured according to the n1anufacturing 

procedures shown in Table 2. All procedures were the same as those of Comparison-Example 1 

except that a 1 wt% mother starter was used, and then the mixture solution was fermented in 

Comparison-Example 2. 

Example 2 
[0065] In Example 2, yoghurt was manufactured according to the manufacturing procedures 

shown in Table 2. Namely, all procedures were the same as those of Example 1 except that a 

3wt% mother starter was used in Example 2. 

Example 3 
[0066] In Example 3, yoghurt was manufactured according to the manufacturing procedures 

shown in 'fable 2. Namely, all procedures were the same as those of Example I except that a 

5wt% mother starter was used in Example 3. 

(0067] The manufacturing processes 111 Comparison-Examples I, 2, and Examples 1 - 3 are 

summarized in Table 2. 

Table 2 Manufacturing process 
--

Process Comparison- 1--'.xamplc l Comparison~ Example 2 Example 3 

l::xarnplc I Example 2 

Preparation or 87wto/o milk and 13wl% water. heated 
·---

a yoghurt mix 2wt<Yo skimmed milk, dissolved 

Addition or a - I wt% OLS33 l ! - Jwto/o OLSJ3 I l 5wt% OLS33 l l 

mother starter 

Sterilization 95 "C, 2 minutes 
--

Cooling 43"C 

Addition or a 2wt% Meiji l3ulgaria Fruit Yoghurt starter 

starter 

Addition or a - l wt% OLS33 l ! 

mother starter 

Fennentation 43°C 

[0068] During the fermentation, the change of acidity in yoghurt manufactured according to the 

manufacturing procedures of Comparison-Examples 1, 2, and Examples I- 3 was monitored and 
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the results obtained are shown in Table 3. The results revealed that the addition of OLS33 I I 

retarded the fermentation (the increase of acidity) which was indicated from the comparison of 

the acidity in Comparison-Example I and Examples I - 3. By comparing the results of Example 

I and Comparison-Example 2, it was revealed that the addition and the subsequent killing of 

OLS33 I l (Example I) retarded the fermentation (the increase of acidity). 

Table 3 Increase of acidity due to fermentation 

Time Comparison- Example ! Comparison- Example 2 Example 3 

(minute) Example I Example 2 

!50 0.56 -

180 0.67 0.51 0.46 0.42 

210 0.57 0.52 -

240 0.62 0.58 -
·-· 

270 0.64 0.62 0.60 0.62 

300 0.65 0.63 0.63 

(0069] During the storage at 5, I 0, or 15 °C, the change of acidity of yoghurt manufactured 

according to the manufacturing procedures of Comparison-Examples I, 2, and Examples I - 3 

was monitored and the results obtained are summarized in Tables 4 - 6. The results revealed that 

the addition of OLSJJ 11 retarded the change of the flavor (the increase of acidity) at each 

temperature, which was indicated from the comparison of the acidity in Comparison-Example I 

and Examples I ·-·· 3. By comparing the results of Example I and Comparison-Example 2, it was 

revealed that the addition and the subsequent killing of OLSJJ 11 (Example I) at each 

temperature retarded the change of the flavor (the increase of acidity). 

Table 4 Acidity in yoghurt stored at 5 °C 

Storage (day) Comparison- Example I Comparison- Example 2 Example 3 

Example I Example 2 

4 0.78 0.65 0.69 0.66 0.65 

7 0.79 0.65 0.67 0.65 0.67 

13 0.82 0.67 0.70 0.67 0.68 

21 0.89 0.70 0.73 0.70 0.71 

Table 5 Acidity in yoghurt stored at I 0 °C 

Storage (day) Comparison- Example ! Comparison- Example 2 Example 3 

l_:xarnple ! t:xamplc 2 
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4 0.83 0.65 0.69 0.66 0.67 

7 0.89 0.67 0.69 0.67 0.68 

13 0.91 0.70 0.73 0.69 0.69 

21 0.99 0.75 0.81 0.74 0.75 
-

Table 6 Acidity in yoghurt stored at 15 °C 

Storage lday) Comparison- Example l Comparison- Example 2 Example 3 

Exampk l Example 2 

4 0.87 0.67 0.71 0.67 0.70 

7 l.02 0.73 0.74 0.70 0.70 

13 I. I I 0.77 0.84 0.72 0.72 

21 I.I 9 0.96 0.98 0.83 084 

Example 4 
[0070] The effect of amounts of the starters added 

[0071] In Example 4, yoghurt was manufactured according to the manufacturing procedures 

shown in Table 7. First, milk (87wt%) was dissolved in water (13wt%) and after heating the 

solution, skimmed milk (final concentration: 2wt%) was dissolved in it. The mother starter 

(lactobacillus delbrueckii subsp. lac/is (OLS33 I I)), which was the same one used for Example 

I, was added to the solution to be 3wt%. The resultant mixture solution was sterilized at 95 °C 

for 2 minutes, and then cooled down to 43 °C. Subsequently, the starter (Meiji Bulgaria Fruit 
Yoghurt starter) was added to the mixture solution to be 2wt%, which then was fermented at 43 

°C. During the fermentation processes, the acidity was measured at certain intervals and the 

results obtained are shown in Table 8. The yoghurt manufactured here was preserved at 5, I 0, or 

15 °C and the change of the flavor (the increase of acidity) during storage was monitored. The 
results are shown in ·1~1blcs 9 - 11. 

[0072] (Comparison-Example I) 

In Comparison-Example I, yoghurt, a control, was manufactured according to the 

manufacturing procedures shown in Table 7. Namely, all procedures were the same as those of 

Example 4 except that the sterilization was conducted immediately after dissolving skimmed 

milk here. 

Example 5 
[0073] In Example 5, yoghurt was manufactured according to the manufacturing procedures 
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shown in Table 7. Na111cly, all procedures were the same as those of Exa111ple 4 except that a 

Jwto/o starter was used in Exa111ple 5. 

Example 6 
[0074] In Exa111ple 6, yoghurt was 111anufactured according to the manufacturing procedures 

shown in Table 7. Na111ely, all procedures were the same as those of Exa111ple 4 except that a 

4wt% starter was used in Example 6. 

Example 7 
[0075] In Example 7, yoghurt was 111anufaeturcd according to the manufacturing procedures 

shown in Table 7. Namely, all procedures were the same as those of Example 4 except that a 
5wt% starter was used in Example 7. 

[0076] The 111anufacturing processes 111 Comparison-Example I and Examples 4 - 7 are 

summarized in Table 7. 

Table 7 Manufacturing process 

Process Comparison- Example 4 Example 5 Example 6 i:xamp!c 7 

Example I 

Preparation or 87wt'1<> milk and ! 3wt0/o waler, heated 

a yoghurt mix 2wlo/o skimmed milk, dissolved 

Addition or a - 3wto/Q OLS33 ! l 3wto/o OLS331 I 3wt% OLS33 l ! 3wt%, OLS331 ! 

mother starter 

SlcrilizaLion 95 °C, 2 minutes 

Cool Ing 43 "C 

Addition or a 2wt% 2wto/o Jwt'Yo 4wto/o 5wto/o 

starter 

1:crmcnlation 43°C 

[0077] During the fermentation, the change of acidity in yoghurt manufactured according to the 

manufactming procedures of Comparison-Example I and Examples 4 - 7 was monitored and the 

results obtained are shown in Table 8. The results revealed that the fermentation (the increase of 

acidity) was accelerated with an increase of amounts of the starters aclcled. 

Table 8 Increase of acidity clue to fermentation 

Time Comparison- Example l Comparison- Example 2 Example 3 
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(minute) Example I E.x1unplc 2 

! 50 0.56 0.53 

180 0.67 0.45 0.51 0.55 0.59 

210 0.50 0.56 0.61 0.65 

240 0.62 0.64 

270 0.61 0.66 

300 0.64 

[0078] During the storage at 5, 10, or 15 'C, the change of acidity in yoghurt manufactured 

according to the manufacturing procedures of Comparison-Example I and Examples 4 - 7 was 

monitored and the results obtained are summarized in Tables 9 - 11. The results revealed that the 

mcrease of amounts of starters added accelerated the change of the flavor (the increase of 

acidity). 

Table 9 Acidity in yoghurt stored at 5 'C 

Storage {day) Comparison- Example 4 Example 5 Example 6 l::xarnplc 7 

Example I 

J 0.77 0.66 0.67 0.66 0.67 

II 11.80 0.69 11.70 0.69 11.70 

13 0.82 0.69 0.70 0.70 0.71 

21 0.90 0.71 0.75 0.76 0.75 

[0079] 

Table I 0 Acidity in yoghurt stored at I 0 'C 
.. 

Storage (day) Comparison- Example 4 Example 5 Example 6 Example 7 

Example I 

3 0.32 0.66 0.67 0.67 0.68 

II 0.90 11.70 0.72 0.71 0.72 

13 0.91 0.71 0.72 0.72 0.74 

21 1.00 0.77 0.80 0.80 0.81 

[0080] 

Table 11 Acidity in yoghurt stored at 15 'C 

Storage (day) Comparison- 1:xamplc 4 Example 5 Example 6 Example 7 

Example ! 
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J 0.86 0.68 0.68 0.68 0.68 

II 1.03 0.74 0.76 0.76 0.77 

13 I.I I 0.76 0.79 0.78 0.80 

21 !.20 0.95 1.00 1.01 1.04 
. 

Example 8 
[0081] The effect of sterilization processes 

[n Exatnple 8, yoghurt \Nas 111anufactured according to the 111anufacturing procedures shovvn in 

Table 12. First, milk (87wt%) was dissolved in water (13wt%) and after heating the solution, 

skimmed milk (final concentration: 2%) was dissolved in it. The mother starter (Lactobaci!/us 

delbrueckii subsp. /act is (OLS33 l I)), which was the same one used for Example I, was 

dissolved in the mixture solution to be 3wt%. The resultant mixture solution was sterilized at 95 

°C for 2 minutes in a hot water bath, and then cooled down to 43 °C. Subsequently, the starter 

(Meiji Bulgaria Fruit Yoghurt staiter) was added to the mixture solution to be 2wt%, which then 

was fermented at 43 °C. During the fermentation processes, the acidity of the mixture solution 

was measured at certain intervals and the results obtained are shown in Table 13. The yoghurt 

manufactured here was preserved at 5, I 0, or 15 °C and the change of the flavor (the increase of 

acidity) during storage was monitored. The results obtained are shown in Tables 14- 16. 

Example 9 
[0082] In Example 9, yoghurt was manufactured according to the manufacturing procedures 

shown in Table 12. Namely, all procedures were the same as those of Example 8 except that the 

sterilization was conducted for I 0 minutes in Example 9. 

Example 10 
[0083] In Example I 0, yoghurt was manufactured according to the manufacturing procedures 

shown in Table 12. Namely, all procedures were the same as those of Example 8 except that the 

sterilization was conducted for 30 minutes in Example I 0. 

Example 11 
[0084] In Example 11, yoghurt was manufactured according to the manufacturing procedures 

shown in Table 12. Namely, all procedures were the same as those of Example 8 except that the 

sterilization was conducted for 60 minutes in Example 11. 

Example 12 
[0085] In Example 12, yoghurt was manufactured according to the manufacturing procedures 



21 

shown in Table 12. Namely, all procedures were the same as those of Example 8 except that the 

sterilization was conducted by autoclaving at I I 0 °C for I minute in Example 12. 

[0086] The manufacturing processes in Example 8 - 12 are summarized in Table 12. 

Table 12 Manufacturing process 

Process Example S Example 9 fxamplc 10 Example ! I Example 12 

Preparation or 87wt% milk and 13wt%) water, heated 

a yoghurt mix 2wt% skimmed milk, dissolved 
--

Addition of a 3wto/o OLSJ3 l l 

mother starter 

Sterilization 95 °C ror 2 minutes, 95 "C fOr 10 95 "C fOr 30 95 "C for 60 95 °C /Or 1 minute, 

in a hot water bath minutes, in a hot minutes, in a hot minutes, in a hot autoclaved 

waler bath water bath water bath 

Cooling 43 "C 

Addition or a 2wto/o ivlciji Bulgaria Fruit Yoghurt starter 

starter 

1:cr111c11tatio11 43"C 

[0087] During the fermentation, the change of acidity in yoghurt manufactured according to the 

manufacturing procedures of Examples 8 - 12 was monitored and the results obtained are shown 

in Table 12. The results revealed that the fermentation (the increase of acidity) was accelerated 

with an increase of the sterilization time, and even with a short time of sterilization, the 

fermentation (the increase of acidity) was accelerated if the sterilization temperature was high. 

Table 13 Increase of acidity due to fermentation 

Time Example 8 t::xarnp!c 9 Example lO Example I ! Example l 2 

(minute) 

180 0.45 0.46 0.50 0.66 0.49 

210 - 0.55 0.54 

270 0.61 0.60 0.65 0.64 

300 0.63 0.64 

330 0.65 

[0088] During the storage at 5, I 0, or 15 °C, the change of acidity in yoghurt manufactured 
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according to the manufacturing procedures of Examples 8 - 12 was monitored and the results 

obtained arc summarized in Tables 14 - 16. As a result, no difference was observed in the 

change of the flavor (the increase of acidity) among Examples 8 - I 0 and 12. On the other hand, 

the change of the flavor (the increase of acidity) was quicker in Example 11 compared with 

Examples 8- 10, and 12. This result was similar to the one obtained in the absence ofOLS331 I, 

leading to the idea that bactcriocin produced by OLS33 I I was possibly deactivated under the 

sterilization condition in Example 11 (95 °C, 60 minutes, in a hot water bath). 

Table 14 Acidity in yoghurt stored at 5 °C 

Storage {day) r'.xatnplc 8 Example 9 l:xamplc 10 Example ! l Example 12 

3 0.67 0.66 0.66 0.70 0.65 

6 0.67 0.68 0.66 0.71 0.66 

14 0.72 0.69 0.68 0.74 0.67 

21 0.73 0.73 0.73 0.78 0.72 

Table 15 Acidity in yoghurt stored at I 0 °C 

Storage (day) r:xamplc 8 Example 9 l·'.xamplc I 0 Example ! ! Exmnplc 12 

J 0.67 0.68 0.68 0.70 0.66 

6 0.69 0.69 0.68 0.73 0.68 

14 0.73 0.73 0.74 0.82 0.72 

21 0.76 0.77 0.76 0.88 0.76 
-

Table 16 Acidity in yoghurt stored at 15 °C 

Storage (day) L:xainplc 8 Example 9 l:xamplc 10 Example!! Example 12 

3 0.67 0.68 0.68 0.74 0.68 

6 0.71 0.70 0 70 0.81 0.70 
. 

14 0.78 0.79 0.79 1.05 0.79 

21 0.92 0.91 0.90 1.17 0.90 

Example 13 
[0089] The effect of amounts of Lactococcus lactis subsp. cremoris (0LS33 I 2) added and the 
cooling method applied 

The effect of amounts of Lactococcus lac/is subsp. cremoris (OLS33 I 2) added as a mother 

starter and the cooling method on the increase of acidity was examined. The conditions for 
preparation of the mother starter arc shown in Table 17. To culture media containing I Owt% 

skimmed milk and 0.1 wt% beer yeast extract, Lac/ococcus !actis subsp. cremoris (OLS33 I 2) 
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was inoculated to be 0.5wt%. Aller inoculation, the culture was fermented at 30 °C for 20 hours, 

which was then used as the mother starter. The final acidity and the final pH were 0.75% and 

4.58, respectively. 

Table 17 Preparation conditions for the mother starter 
·--~ 

Stock culture Lactococc11s lac/is subsp. cremoris (OJ ,S33 l 2) 

Culture medium !Owt% skimmed n1ilk and 0.1 wt% beer yeast extract 

Amount inoculated 0.50wL% 

Fermentation temperature JO "C 

1:crmcntation Lime 20 hours 

Final acidity 0.75o/o 

Final p!-1 4.58 

(0090] In Example 13, yoghurt was manufactured according to the manufacturing procedures 

shown in Table 18. First, water was heated and skimmed milk (final concentration: I Owt%) was 

dissolved in it. The mother starter (lactococcus !actis subsp. cremoris (OLS3312)) was added to 

the mixture solution to be I .2wt%, and the resultant mixture solution was sterilized at 95 °C for 

2 minutes, and then cooled down to 43 °C. Subsequently, the starter (Meiji Bulgaria Yoghwt 

starter (plain-type)) was added to the mixture solution to be 2wt%, which then was fermented at 

43 °C. During the fermentation processes, the acidity was measured at certain intervals and the 

results obtained are shown in Table 19. The yoghurt manufactured here was preserved at 5, I 0, 

or 15 °C and the change of the navor (the increase of acidity) during storage was monitored. 

The results obtained at I 0 °C are shown in Table 20. 

[0091] (Comparison-Example 3) 

[n Co1nparison-Exan1ple 3, yoghurt was 1nanufactured as a control according to the 

manufacturing procedures shown in Table 18. All procedures were the same as those of 

Example 13 except that the mother starter was not used and the mixture solution was sterilized 

immediately after skimmed milk had been dissolved in the case of Comparison-Example 3. 

Example 14 
[0092] In Example 14, yoghurt was manufactured according to the manufacturing procedures 

shown in Table 18. Namely, all procedures were the same as those of Example 13 except that 

the fermentation was conducted after cooling the mixture solution to 43 °C and performing the 

de-oxygen treatment (nitrogen treatment) in Example 14. 
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[0093] In Example 15, yoghurt was manufactured according to the manufacturing procedures 

shown in ·I~1ble 18. Namely, all procedures were the same as those of Example 13 except that 

the starter was added to be 1.5wt% in Example 15. 

Example 16 
[0094] In Example 16, yoghurt was manufactured according to the manufacturing procedures 

shown in Table 18. Namely, all procedures were the same as those of Example 13 except that 

the starter was added to the mixture solution to be I .5wt% and the resultant mixture solution 

was cooled down to 43 °C and, after the de-oxygen treatment (nitrogen treatment), the 

fermentation was conducted in the ease of Example 16. 

[0095] The manufacturing processes in Example 13 - 16 are summarized in Table 18. 

Table 18 Manufacturing process 

Process Comparison- F:xamplc 13 Example !4 [xamp!e 15 E).:amp!c l 6 

Example 3 

Preparation Hot waler, heated 

or a yoghurt l0wL% skim1ncd milk, dissolved 

mix 

/\ddition or a - I .2wt% OLS33 ! 2 1.2wt%0LS33!2 l .5wt% OLS33 I 2 l.5wto/o0LS33!2 

mother starter 
-

Sterilization 95 "C 

[ __ I 
. 

I I Cooling 43 °C 43 "C 43"C 43 "C 43 "C 
-·-

Addition or a 2wto/o Meiji Bulgaria Fruil Yoghurt starter 

starter 

De-oxygen - Nitrogen treatment Nitrogen treatment 

process 

Fcnncntation 43°C 

[0096] The change of acidity in yoghurt in Comparison-Example 3 and Examples 13 - 16 

during fennentation, which was inanufactured according to the n1anufacturing procedures was 

monitored and the results obtained are summarized in Table 19. The results revealed that the 

addition of OLS33 I 2 retarded the fermentation (the increase of acidity), which was indicated 

from the comparison of the acidity in them. By comparing the results of Examples 13 and 15, it 

was revealed that the larger addition of OLS33 12 lead to the larger retardation of the 
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fermentation (the increase of acidity). By the comparison between the results of Examples 13 

and 14, and between those of Examples 15 and 16, it was shown that the fermentation (the 

increase of acidity) was accelerated when the de-oxygen treatment (nitrogen treatment) was 

performed in the manufacturing processes and the fermentation was performed in the absence of 

oxygen. From these results, it was demonstrated that the activity of the products from 

Lactococcus /actis subsp. cremoris (OLS33 I 2) could be increased and the fermentation time 

could be shortened by arranging the amount of mother starters added and the de-oxygen 

treatment (nitrogen treatment). 

Table 19 Increase of acidity due to fermentation 

Time Comparison- Example 13 r~xample 14 Example l 5 Example 16 

(hour) Example 3 

0.0 0.15 0.15 0.!5 0.15 0.15 

l.5 0.21 0.20 0.23 0.18 0.20 

2.5 0.50 0.45 0.55 0.33 0.42 

3.0 0.66 0.60 0.68 0.49 0.57 

3.5 0.75 0.68 0.74 0.61 0.67 

4.0 0.75 0.69 0.74 

4.5 0.74 

[0097] The change of acidity in yoghurt during storage at I 0 °C, which was manufactured 

according to the manufacturing procedures of Comparison-Example 3 and Examples 13 - 16, 

was monitored and the results arc summarized in Table 20. As a result, it was revealed that the 

change of the flavor (the increase of acidity) in Examples 13 - 16 was slower compared with 

that in Comparison-Example 3. By comparing the results of Examples 13 and 15, it was shown 

that an increase of the amount of OLS33 12 added retarded the change of the flavor (the increase 

of acidity). By the comparison between the results of Examples 13 and 14, and between those of 

Examples 15 and 16, it was shown that the change of the flavor due to fermentation was not 

significantly different among them in the absence of oxygen. 

Table 20 Increase of acidity due to fermentation 

Time Comparison- 1.:xample 13 Example 14 r'.xamplc !5 Example 16 

(day) Example 3 

10 1.05 !.02 1.02 0.96 0.96 

17 1.10 l.06 1.06 1.00 1.0 I 
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Example 17 
[0098] The effect of starters. 

Mother starters were prepared from Lactococcus lactis subsp. cre111ori.1· (OLS33 l2) applied to 

two kinds of culture media. Concretely, in one medium (skimmed milk medium), I Owt% 

skimmed milk and 0.1 wt% beer yeast extract were contained, and in the other (M 17 medium), 

M 17 (Difeo) and 0.5wt% lactose were contained. The preparation conditions for the mother 

starters are shown in Figure 21. In the case of using the skimmed milk medium, Lactococcus 

/actis subsp. cremoris (OLS3312) was added to the medium to be 0.50wt% and the fermentation 

in the resultant medium was conducted at 30 °C for 20 hours. The acidity at the end of the 

fermentation was 0.73%. For the M17 media, Lactococcus lactis subsp. cremoris (OLS3312) 

was added to the medium to be 0.25wt% and the fermentation in the resultant medium was 

conducted at 30 °C for 16 hours. The absorbance at the end of the fermentation was l. 71 (OD 

660). 

Table 21 Preparation conditions for the mother starter 

Stock culture Lactococc11s lactis subsp. cremoris (Ol.S33 l 2) 

Culture medium lOwto/o skimmed milk and Di fco 1V1 I 7 and 

0.1 wt% beer yeast extract 0.5wto/o lactose 

Amount inoculated 0.50wt'Yo 0.25wto/o 

i:crmcntation temperature 30°C 

Fermentation time 20 hours 16 hours 

Final acidity 0.73% 
-

Fim1I pH 1.71 

[0099] In Example 17, yoghurt was manufactured according to the manufacturing procedures 

shown in Table 22. First, water was heated and skimmed milk (final concentration: I Owt%) was 

dissolved in it. The mother starter, Lactococcus lac/is subsp. cremoris (OLS33 I 2), prepared in 

the M 17 medium, was added to the skimmed milk solution to be 2wt%, and the resultant 

mixture solution was sterilized at 95 °C for 2 minutes, and then cooled down to 43 °C. 

Subsequently, the starter (Meiji Bulgaria Yoghurt starter, (plain-type)) was added to this mixture 

solution to be 2wt%, which then was fermented at 43 °C. During the fermentation processes, the 

acidity was measured at certain intervals and the results obtained are shown in Table 23. 

[O l 00] (Comparison-Example 4) 

In Comparison-Example 4, yoghurt was manufactured according to the manufacturing 

procedures shown in Table 22. Namely, all procedures were the same as those of Example 17 
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except that the mother starter was not used in Comparison-Example 4. 

[O I 0 I] (Comparison-Example 5) 

In Co1nparison-Exa1nple 5, yoghurt was 1nanufacturcd according to the 111anufacturing 

procedures shown in Table 22. Namely, all procedures were the same as those of 

Comparison-Example 4 except that the mother starter (2wt% of the supernatant of OLS33 l 2) 

prepared in the M 17 medium was added after the addition of the starter in the case of 

Comparison-Example 5. 

Example 18 
(0 I 02] In Example 18, yoghurt was manufactured according to the manufacturing procedures 

shown in Table 22. Namely, all procedures were the same as those of Example 17 except that 

the mother starter (OLS33 I 2) prepared in the skimmed milk medium was added in the case of 

Example 18. 

(0 I 03] The manufacturing processes in Comparison-Examples 4 and 5, and Examples 17 and 18 

are summarized in Table 22. 

Table 22 Manufacturing process 

Process Comparison- Example 17 Comparison- r:xamplc IS 

Example 4 1.:xamp!c 5 

Preparation or a yoghurt Water, heated 
··-

mi.x ! Owt% skimmed milk, dissolved 

Addition or a mother 2wto/o 01,SJJ l 2 . 2wlo/u OLS33 I 2 

starter (spent medium) (Ml7 medium) {skimmed milk 

medium) 

SLcri!izaLion 95 "C 

Cooling 43 °C 

Addition or a starter 2wt% i'vlc!ji Gulgaria Yoghurt starter, (Plain-type) 

Addition of a mother . . 2wto/(} supernatant or 
starter (spent medium) Ol.S3312 

(lvl ! 7 medium) 

Fcrmc11Latio11 43 "C 

[O I 04] The change of acidity in yoghurt during fermentation, which was manufactured 

according to the manufacturing procedures of Comparison-Examples 4 and 5, and Examples 17 
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and 18, was monitored and the results obtained arc summarized in Table 23. The results 

revealed that the addition of OLS33 l 2 retarded the fermentation (the increase of acidity), which 

was indicated from the comparison of the acidity in them. By comparing the results from the 

procedures wherein the bacteria were killed after OLS33 l 2 was added (Example 17) and the 

ones wherein OLS33 l 2 was added after the bacteria were killed (Comparison-Example 5), it 

was revealed that the fermentation (the increase oC acid) in Example 17 was slightly faster. 

Comparing the media for preparing the mother starters (Examples 17 and 18), the fermentation 

(the increase of acidity) was slightly faster in the M 17 media than the skimmed milk media. 

From these results, it was demonstrated that the activity of the products from Lactohacil/11s 

de/brueckii subsp. cremoris could be increased and the fermentation time could be shortened by 

arranging the a1nount of 1nother starters added. 

Table 23 Increase of acidity due to fermentation 

Time (minute) Comparison- Example 17 Comparison- Example 18 

Exmnp!c 4 Example 5 

90 0.23 0.!4 0.15 0.!6 

150 055 0.20 0.17 0.23 

180 0.65 , 

210 0.75 0.42 0.35 0.36 

285 0.56 0.52 0.52 

360 0.65 0.61 0.61 
~--

Example 19 
[O I 05] Examination on the restriction of the iI1crease of acidity by _bacteriocin-producing 

Q_acteria 

Inhibitory effects of Lactococcus lac/is subsp. cremoris (OLS33 l 2) on the growth of 

Lactobaci/lus bacteria (L. helveticus, L. de/brueckii subsp. !actis, and L. acidophilus) widely 

utilized in the manufacture of fermented milk were examined by inoculating the bacterial cells 

of Lac/ococcus laclis subsp. cremoris OLS33 l 2 into their cultures. 

[O I 06] Each starter of the above three strains of Laclobacillus bacteria and Lactococcus I act is 

subsp. cremoris (OLS33 l 2) were added to 80 ml oC I Owto/o skimmed milk media to be I wt% 

and 0.4wt%, respectively. After culturing at 43 °C for 16 hours, the media were cooled down to 

5 °C and their acidity was measured. The progress of the fermentation (the degree of acidity) 

was compared between the pure culture of lactobaci/lus ("in the absence of OLS33 12") and the 

mixed culture with Lac/ococcus lac/is subsp. cremoris (OLS33 l 2) ("in the presence of 



29 

OLS33 I 2"). The results are shown in Table 24. 

[O I 07] The results shown in Table 24 indicates that all strains of Lactobacil/us inhibited the 

production of acid, with some differences in the inhibitory effects among them. From this, the 

effectiveness of bacteriocin on Lactohacil/us bacterial strains other than lactobaci/lus 

clelbrueckii subsp. bulglu·icus was also suggested. 

Table 24 Comparison of fermentation 

Strain Strain number Acidity(%) in Lhc Acidity(%) in Lhc Inhibition by OLS3312 

presence ofOLS33 l2 absence of0LS33 l2 (o/o) 

L helveticus ;\ 0.88 1.91 46.1 

ll l.45 2.00 72.5 

L acidophilus c 0.76 1.0 I 75.2 

I) 054 IJO 4!.5 

L delbr11eckii subsp. I' 0.65 0.92 70.7 

fact is 

Industrial Applicability 
[O I 08] This invention relates to the manufacturing method of fermented milk and can be used in 

the field of food industry. 
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Claims 

[Claim 1] A method for manufacturing fermented milk comprising:  

a step of adding  

(i) a first bacteria; 

(ii)  cultures of the first bacteria; 

(iii) the first bacteria and cultures of the first bacteria; or 

(iv) the first bacteria and and fermentation products of the first bacteria  

to a yoghurt mix; 

a subsequent step of killing the first bacteria; 

a subsequent step of adding a starter to the yoghurt mix containing the first bacteria 

which have been killed; and 

a step of fermenting the yoghurt mix to which the starter has been added,  

wherein the first bacteria is bacteriocin-producing lactic bacteria in genus 

Lactococcus, and 

wherein the step of killing the first bacteria is a step of heating the yogurt mix at from 

85-97 ºC for 2-10 minutes or at from 100 to 140 ºC for 1 second to 1 minute. 

[Claim 2] The method for manufacturing fermented milk in accordance with claim 1, 

further comprising a step of de-oxygen treatment of the yoghurt mix between the step 

of killing the first bacteria and the step of fermenting the yoghurt mix. 
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[Claim 3] The method for manufacturing fermented milk in accordance with claim 1, 

wherein the acidity in the yoghurt mix to which the first bacteria are added is pH 6.5 – 

7.5. 

[Claim 4] The method for manufacturing fermented milk in accordance with claim 1, 

wherein the first bacteria is Lactococcus lactis or Lactococcus lactis subsp. cremoris. 

[Claim 5] The method for manufacturing fermented milk in accordance with claim 1, 

wherein the first bacteria is a lactic acid stock with the deposit number “FERM 

BP-10966” or “FERM BP-10967” deposited in International Patent Organism 

Depositary, Advanced Industrial Science and Technology. 

[Claim 6] The method for manufacturing fermented milk in accordance with claim 1, 

wherein the bacteriocin is nisin or lactococcin. 

[Claim 7] The method for manufacturing fermented milk in accordance with claim 1, 

wherein the main component of the starter is Lactococcus. delbrueckii subsp. 

bulgaricus or Lactococcus. helveticus. 

[Claim 8] The method for manufacturing fermented milk in accordance with claim 1, 

wherein the main components of the starter are Lactococcus. delbrueckii subsp. 

bulgaricus and Streptococcus thermophilus. 

[Claim 9] The method for manufacturing fermented milk in accordance with claim 1, 

wherein the fermented milk is plain-type yoghurt. 

[Claim 10]. The method for manufacturing fermented milk in accordance with any 

preceding claim, wherein the step of killing the first bacteria is a step of heating the 

yogurt mix at from 90-96°C for 2-10 minutes or at from 110-130°C for 1-30 seconds. 




