
DESCRIPTION 

FERMENTED MILK WITH REDUCED SOURNESS AND METHOD FOR 

PRODUCING SAME 

Technical Field 

[0001] 

The present invention relates to fermented milk in which the sourness is 

reduced and the flavor is fresh, which is obtained by the fermentation after the addition 

of a minute amount of acid component to a raw material mixture, and to a method for 

producing the same. 

Background Art 

[0002] 

Fermented milk is generally classified into set type yogurt (solid fermented 

milk), soft yogurt (pasty fermented milk), and drink yogurt (liquid fermented milk). In 

each of these various yogurts, it is important to develop fermented milk with various 

flavors or textures according to the preference of the consumer in expanding the market 

of fermented milk. From this point of view, it is known that various measures are tried 

on the process of producing fermented milk. 

In Japanese Patent Application Laid-Open No. 2000-316468 (Patent Literature 

1 ), there is a disclosure of a method for producing a fermented milk beverage in which 

the fermentation flavor and stability are enhanced, by lactic acid fermentation of the 

fermentation starting material containing calcium salts. 

Citation List 

Patent Literature 

[0003] 

Patent Literature 1: Japanese Patent Application Laid-Open No. 2000-316468 
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Summary of Invention 

Technical Problem 

[0004] 

In the method disclosed in Patent Literature 1, lactic acid fermentation can be 

facilitated, as a result, the flavor of lactic acid can be enhanced. Therefore, when 

fermented milk is produced by using this method, sourness derived from lactic acid is 

emphasized and thus the sourness may be enhanced. 

[0005] 

In contrast, an object of the present invention is to provide fermented milk with 

a refreshing flavor in which the sourness derived from lactic acid is alleviated, and a 

method for producing the fermented milk. 

Solution to Problem 

[0006] 

The present invention is basically based on the findings that a minute amount 

of acid component (acidulant) with a lower degree of sourness than that oflactic acid is 

added to raw material milk (yogurt mix), and then the resultant is subjected to lactic 

acid fermentation, as a result, the sourness derived from lactic acid is alleviated, and 

thus fermented milk with a refreshing flavor can be obtained. 

[0007] 

The first aspect of the present invention relates to a method for producing 

fermented milk. This method for producing fermented milk includes a preparation 

step of preparing a fermentation starting material containing raw material milk and 

lactic acid bacteria starter, and a fermentation step of fermenting the fermentation 

starting material prepared in the preparation step. Further, in the preparation step, 

when the raw material milk is taken as 100% by weight, 0.05% by weight or more to 

0.5% by weight or less of an acid component with a lower degree of sourness than that 
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of lactic acid is added to the raw material milk. 

[0008] 

The acid component is preferably organic acid, a salt of organic acid, or a 

solvate of organic acid, and more preferably any one of or two or more of phytic acid, 

gluconic acid, acetic acid, a salt thereof, and a solvate thereof. 

[0009] 

Furthermore, a degree of acidity (pH) of the fermentation starting material is 

made 5.8 or more to 6.2 or less (weak acidity) in the preparation step, and then 

preferably the fermentation step is performed. 

[0010] 

In addition, the fermented milk (final product) preferably contains a sweetener, 

pulp (fruit), a fruit sauce, a preparation, and the like. That is, in the present invention, 

the fermented milk in which the sourness is alleviated (reduced) is prepared as a base 

mixture, therefore, when the final product is obtained by the mixture of various kinds of 

auxiliary materials, the flavors of the fermented milk and the auxiliary materials become 

easily blended in to each other. Therefore, the present invention can be preferably 

used for soft yogurt and yogurt drinks, and particularly preferably used for yogurt 

desserts (for example, fruit yogurt). 

[0011] 

The second aspect of the present invention relates to fermented milk. The 

fermented milk contains 0.05% by weight or more to 0.5% by weight or less of an acid 

component with a lower degree of sourness than that of lactic acid. The fermented 

milk is preferably produced by the production method described above, and as the acid 

component, preferably contains any one of or two or more of phytic acid, gluconic acid, 

acetic acid, a salt thereof, and a solvate thereof. 

Advantageous Effects of Invention 
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[0012] 

According to the present invention, an acid component contained in a 

fermentation starting material can appropriately suppress the lactic acid fermentation, 

therefore, the sourness derived from lactic acid is alleviated, and thus fermented milk 

with a refreshing flavor can be obtained. 

Best Mode for Carrying Out the Invention 

[0013] 

Hereinafter, best mode for carrying out the present invention will be explained. 

The present invention relates to a method for producing fermented milk (yogurt), and 

fermented milk. Fermented milk and a method for producing fermented milk are 

widely known. In the present specification, all the techniques that are known to a 

person skilled in the art can be employed. 

[0014] 

The first aspect of the present invention relates to a method for producing 

fermented milk. This method for producing fermented milk includes a preparation 

step of preparing a fermentation starting material containing raw material milk and 

lactic acid bacteria starter, and a fermentation step of fermenting the fermentation 

starting material prepared in the preparation step. 

[0015] 

The preparation step is a step of preparing a fermentation starting material 

containing raw material milk and lactic acid bacteria starter. In the present invention, a 

fermentation starting material is obtained by mixing raw material milk (yogurt mix), 

lactic acid bacteria starter, and an acid component with one another. That is, when raw 

material milk is taken as 100% by weight, 0.05% by weight or more to 0.5% by weight 

or less of an acid component with a lower degree of sourness than that of lactic acid is 

added to prepare the fermentation starting material. At this time, after the addition of 
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the acid component to raw material milk, lactic acid bacteria starter may be added, or 

after the addition of lactic acid bacteria starter to raw material milk, the acid component 

may be added. Further, after the mixture of acid component and lactic acid bacteria 

starter with each other, a mixture of the acid component and lactic acid bacteria starter 

may be added to raw material milk. However, when the acid component is added after 

the addition of lactic acid bacteria starter to raw material milk, the timing to add the 

lactic acid bacteria starter and the timing to add the acid component are preferably set to 

almost the same timing as each other before the addition of acid component in order not 

to progress the fermentation step. Further, the degree of sourness is a value expressed 

when citric acid is taken as 1. Furthermore, as indicated in Examples described later, 

the acid component with a lower degree of sourness than that of lactic acid is, for 

example, an acidulant used as a food additive, in which the degree of sourness 

(conversion ratio of citric acid) is lower than the degree of sourness (1.2) of lactic acid. 

In addition, the acid component is preferably organic acid, a salt of organic acid, or a 

solvate of organic acid, and more preferably any one of or two or more of phytic acid, 

gluconic acid, acetic acid, a salt thereof, and a solvate thereof. Further, as indicated in 

Examples described later, the content of acid component is preferably 0.05% by weight 

or more to 0.5% by weight or less, more preferably 0.1 % by weight or more to 0.3% by 

weight or less, still more preferably 0.1 % by weight or more to 0.2% by weight or less. 

[0016] 

As to the raw material milk and lactic acid bacteria starter, the ones that are 

usually used for the production of fermented milk can be used. The raw material milk 

contains, for example, in addition to milk, dairy products, milk proteins, and the like, 

one kind or two or more kinds of water, sugar, a saccharide, a sweetener, flavoring, 

gelatin, agar, pectin, and the like. The lactic acid bacteria starter is, for example, 

Lactobacillus bulgaricus (L. bulgaricus), Streptococcus thermophilus (S. thermophilus), 

and Lactobacillus lactis (L. lactis). On the other hand, when the fermented milk is 
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produced by using Lactobacillus bulgaricus, or the lactic acid bacteria starter containing 

the Lactobacillus bulgaricus, the sourness derived from lactic acid tends to be increased. 

Therefore, the present invention can be preferably used for the production of fermented 

milk, by using particularly Lactobacillus bulgaricus, or the lactic acid bacteria starter 

containing the Lactobacillus bulgaricus. Further, in the present invention, when both 

of Lactobacillus bulgaricus (L. bulgaricus) and Streptococcus thermophilus 

(S.thermophilus) are used as the lactic acid bacteria starter, particularly the sourness 

derived from these lactic acid bacteria can be effectively prevented. 

[0017] 

A preferred example of the present invention is to make the degree of acidity 

(pH) of the fermentation starting material 5.8 or more to 6.2 or less in a preparation step, 

and then to perform a fermentation step. In order to make the degree of acidity of the 

fermentation starting material 5.8 or more to 6.2 or less, of the acid component with a 

lower degree of sourness than that of lactic acid is added to the raw material milk or 

fermentation starting material described above, the degree of acidity may be adjusted. 

Further, the acid component with a lower degree of sourness than that of lactic acid is 

added to the raw material milk or fermentation starting material described above, and 

then the resultant is matured at room temperature (for example, 20°C or more to 30°C 

or less), as a result, the degree of acidity of fermentation starting material may be 

adjusted. Further, as indicated in Examples described later, the degree of acidity (pH) 

of fermentation starting material is preferably 5.8 or more to 6.2 or less, and more 

preferably 5.8 or more to 6 or less. An acid component is added to raw material milk 

(the pH is adjusted to around 5.8 to 6.0), and then the resultant is subjected to 

fermentation, as a result, in the fermentation step, the production rate of lactic acid by 

lactic acid bacteria is reduced. According to the above, during (refrigerated) storage of 

fermented milk, the increase of lactate concentration is suppressed, and thus the increase 

of sourness can be suppressed. 
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[0018] 

The fermented milk (final product) further contains preferably a sweetener, 

pulp (fruit), a fruit sauce, a preparation, and the like. That is, in the present invention, 

the fermented milk in which the sourness is alleviated (reduced) is prepared as a base 

mixture, therefore, when the final product is obtained by the mixture of various kinds of 

auxiliary materials, the flavors of the fermented milk and the auxiliary materials become 

easily blended in to each other. Therefore, the present invention can be preferably 

used for soft yogurt and yogurt drinks, and particularly preferably used for yogurt 

desserts (for example, fruit yogurt). In this case, the sourness of the fermented milk 

(yogurt) that is to be a base of fruit yogurt is reduced, therefore, without any 

interference to the flavor of fruit sauce, while the flavor from original yogurt is provided, 

the flavor of fruit sauce can be enhanced. 

[0019] 

A fermentation step is a step of fermenting the fermentation starting material 

that is prepared in a preparation step. Example of fermentation temperature is 30°C or 

more to 50°C or less. The fermentation temperature may be 35°C or more to 45°C or 

less, 37°C or more to 43°C or less, or 40°C or more to 43°C or less. 

[0020] 

The second aspect of the present invention relates to fermented milk. This 

fermented milk contains 0.05% by weight or more to 0.5% by weight or less of an acid 

component with a lower degree of sourness than that of lactic acid. The fermented 

milk is preferably produced by the production method described above, and as the acid 

component, preferably contains any one of or two or more of phytic acid, gluconic acid, 

acetic acid, a salt thereof, and a solvate thereof. That is, the fermented milk is 

produced by the production method described above, and the fermented milk in which 

the sourness is reduced is particularly preferred. 
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[Example 1] 

[0021] 

42 .0 kg of raw milk, 8 .0 kg of powdered skim milk (Meiji Dairies Corporation), 

and 5.0 kg of sugar (Meiji Food Materia Co., LTD.) were mixed with one another by 

using 45.0 kg of water. By performing as described above, raw material milk (yogurt 

mix) was obtained. The raw material milk was sterilized by heating at 95°C for 5 

minutes, and then the resultant was cooled to 43°C. 

[0022] 

Lactic acid bacteria starter (a mixed culture of Lactobacillus bulgaricus 

JCM1002T, and Streptococcus thermophilus ATCC 19258) was added to raw material 

milk so that the content of the lactic acid bacteria starter is 2% by weight. Taking the 

raw material milk (fermentation starting material) to which lactic acid bacteria starter 

was added, as 100% by weight, 0.15% by weight ofphytic acid aqueous solution (50% 

by weight, Tsuno Food Industrial Co., Ltd.) was added. In addition, in a tank, the raw 

material milk mixture was fermented at 43°C. When the lactic acid acidity (degree of 

acid) reached around 0.85%, the yogurt card was cooled to 10°C or less while crushing, 

and thus fermented milk was prepared (produced). Further, the degree of acid was 

measured by titration with sodium hydroxide (0.1 N) by using phenolphthalein as the 

indicator. 

[0023] 

[Comparative Example 1] 

On the other hand, as a control product, fermented milk was prepared 

(produced) in the same manner as in Example 1 except for not adding phytic acid 

aqueous solution. 

[0024] 

Fermented milk produced in Example 1 and Comparative Example 1 was 

(refrigerated) stored at 10°C for 25 days, and then the flavor of the resultant was 
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evaluated by the sensory test. As a result of the sensory test, the sourness of the 

fermented milk in Example 1 was evaluated to be significantly lower than that of the 

fermented milk of Comparative Example 1. 

[Example 2] 

[0025] 

At the composition in Table IA, raw material milks in which the sourness 

components differ from each other were prepared, and samples 1-1 to 1-6 were 

obtained. 

[0026] 

[Table IA] 

Tai' I" I\. [~(~l"ij)t' for Jl'rnll~llll 1 d milk (raw nwli'rial milk) i11 whi<'h [!J(' kind ol'ucidul;1nt \\'itS t·lwngcd 

Sarnp]P 11umlH:r (I- J) (I- 2) (I- :l) ( J- .J) 

\!ilk (\.kiji Dairies Corporation) [kg] 78.00 78.00 78.00 78.00 

l)owdl'n:d skim milk 
[kg"J l.70 1.70 1.70 1.70 (\leiji Dairies CorporatilJl1) 

\VPC3 l (FonlL'JT<.t C<r-opL'r<tli\'e 
[kg.I 0.75 0. 15 0. 73 0. 75 Croup J ,imite>d) 

Lac lie acid bac1eriu st nrt t-'I' Cfor 
[kg] :!.00 LOO '.UJO 2.00 \!eiji nulgari<1 plain yogurt) 

(;[ucnnic acid (:)Q!\, l>y wt->it-dll) Lki;J 0.10 0.1" 

l'hytic ilr:id UiO",, lly ""ight) [kgJ 0.10 O.!'i 

\\"11lPr 'kg! l'/.RG J 7 .55 17.F.i:) l 7S5 

Tot<1l 100.10 100.111 JOO. JO 100.00 

[;ill ('()Jlll'tll by 11<'igh1J 2.~J :~ . :) 2.q 2. ~} 

\on-fell milk ~nlid:-: [1!0 b~' \\t'ighLJ 9.1 ~I. I 'U 9.1 

rota] ~olid:- j<t' ,'(I 12.3 12.:j 12.:l 12.:~ 

J)pgrf•f> of ncid ·~ 1~;iJ 0.17 0.18 O.:!o 0.28 

[0027] 

(I- '1) (!- 6) 

78.00 78.00 

1.10 J.70 

0.75 0.7ii 

2.00 2.00 

0.0'1 (J.08 

0.0:) (J.08 

] 7.J;) 17 ,;);) 

100.10 100.1'1 

'.2.D :z . ~) 

9.1 9.·I 

l'.2.3 l'.'..:l 

0.21 0.2:~ 

As indicated in Table 1 A, samples 1-1 and 1-2 contained gluconic acid as the 

acid component. Samples 1-3 and 1-4 contained phytic acid as the acid component. 

Samples 1-5 and 1-6 contained gluconic acid and phytic acid as the acid component. 

The obtained samples 1-1 to 1-6 were fermented at 43 °C. Fermentation time and the 

change of degree of acid of fermented milk (raw material milk) were shown in Table 

lB. 
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[0028] 

[Table lB] 

T1il>le 1 ll. Clrnllge or cleglPP or ncicl d111"ir>g fterll)Plll iii io11 ('l:l Cl or 
fr•rirn:11ted rnilk (rmv nl<llf'rial milk) in which tlw kind ol'Hcidulnnl W1ls clwngcd 

.~~~~~~~~ 

(11) (I 2) (I :l) (I - S) (J 6) 

l~clalio1i:-:hi1> bcl\\'L'<-'ll dL:grcc (JI ncid a11cl frymcntcilion lime ul'krn1P11Lcd niilk (n1w 111alL'rial 111ilk) (fc1·111e11latio11 LL'lll]Jt)J"itturc: 43-(') 

Dc~grce of' ;-1cid (h_,rrnen! al io11 Lime: 0.0 h) 0.17 0.18 0.2fi 0.28 0.21 (l.2:l 

l )C'grr'c! or ncid !. 1!i)J (1:0rl11('!1lc11 inn 1 imr': 1.0 h) 0.20 0.22 0.26 o.:io 0.21 0.27 

Degrr•e or ncid !r~uJ (l ·'prin(:Jll nl ion time: 2.0 h) o.:rn o.:rn O. l:l 0. 15 0.11 O. l:J 

Dcgn'e o/' acid ['i!ol (l'c'1'llll'lllatiu11 tinw: 2.5 h) 0.~-1 o.o:i OSI 0.'18 0.51 0.5(\ 

ol·acid ["o] (J ·'crmcnlation time: :i.o hl o.ri7 0.li'i O.li7 0.67 O.fili 0.118 

[0029] 

From Table I B, it was found that the degree of acid of all the samples I - I to 

I-6 was 0.65 [%] or more to 0.68 [%] or less in 3 hours of fermentation time. 

[0030] 

Next, the change of preservation state was examined for the fermented milk 

obtained through a fermentation step. Sample 1-4 was refrigerated at I 0°C for a 

predetermined time, and then the degree of acid, the degree of acidity, and the number 

of the lactic acid bacteria were measured. Table 1 C shows relationship between the 

preservation time and the degree of acid and degree of acidity. Table ID shows 

relationship between the preservation time and the number of the lactic acid bacteria. 

[0031] 

[Table IC] 

Tabl(' lC. Change• ol' dcgn"c nr acid and pl I during rc·lhgcrnled storage (l O'Cl of' rernwntc·d milk 

Sanlple nurnbc•r (I- "1) S;unple !ll!Hil1cir (J- -1) 

I orrcnnc11t cd milk 

(Prc•scrvnliou period: I 0.78 pl I H (Presc?rvntion pl'rind: 1.:i:i 

Degree ol' acid [";J (J-'rescrvalio11 period: 9 d) 1.00 pl I I - I (Prc;-;L'J"Valion period: 9 d) 1.11 

Degre" ur acid ['.o] (I 'rcscrval io11 period: I.+ cl) I. Oli pll l.I (Pre:->l-~rva1 ion period: JI d) 1.0:3 
-

[Table ID] 
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Table ID. Cha1ige or the 11w11her oflrn:lic acid lrnc!eria d11ri11g 

(l 1) (1 J) 

Tht' nurnlwr ol' Lact.olJacl!lus Th() 1n1m!wr ol'Su·pplococcus tlwrniophilus ol'fiml!P!it<:d 1nilk 

The numbl'r oJ' organi~m ( X Till' 1JL11nGcr of orgm1ism ( X [cl[1;1nl] :l.70 
(Prc•sc•rvalion pc•riod: J d) 0.°'1 (Prc•:;cn-alion pc·riod: l d) 5.20 

llw m11nlJ(!i" of orgn11i"n ( X I O'J i"c1·u/ ml] O.:l2 "]he nurnbc•r or OJ"gilllisrn ( x I o'J [cfo; ml] '.J.00 
(l'resPt"Villion period: 'J d) O.:l-1 (1'1·esp1·vntion pe1·iod: CJ d) 9.~0 

llw number or organism(/ 10') lci"u/111]"! 0.16 l"lw 11umlil'r of 01-gtn1ism ( X lO') icl"u/rnl] 7.·10 

(Pr1•sc•1Yatio11 period: 11 d) 0.21 (Prl'scrvulion pl'riod: H d) D.·10 

[0032] 

From Table 1 C, it was found that the degree of acid was slightly increased 

according to the refrigerated storage. Further, it was found that according to the 

refrigerated storage, the degree of acidity was slightly increased (pH was slightly 

decreased). In Table 1 D, there were 2 kinds of samples. In sample 1-4, Lactobacillus 

bulgaricus that was contained at 0.06 x 108 cfu/ml and 0.04 x 108 cfu/ml after one day 

of the preservation, was increased to 0.32 x 108 cfu/ml and 0.34 x 108 cfu/ml, 

respectively after nine days of the preservation. From Table ID, it was found that 

according to refrigerated storage, the number of the lactic acid bacteria was increased 

and the lactic acid bacteria did not die. That is, from this Example, it was found that 

the fermented milk obtained by the production method of the present invention was 

equivalent to conventional fermented milk in the quality of refrigerated storage and the 

like, and in addition, of which the sourness was reduced and the flavor did not change 

so much. 

[Example 3] 

[0033] 

At the composition in Table 2A, raw material milks in which the sourness 

components differ from each other were prepared, and samples 2-1 to 2-3 were obtained. 

Sample 2-1 is a sample of conventional product, and sample 2-2 is a sample for control 

experiment. When comparing sample 2-2 with sample 2-3, it was found that despite 

the additive amount of acid component was large in sample 2-3, the degree of acidity of 
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sample 2-3 was lower than that of sample 2-2. This is considered that the gluconic 

acid is the acid with a lower degree of acidity than that of lactic acid. The obtained 

samples 2-1 to 2-3 were fermented at 43°C. Fermentation time and change of degree 

of acid and degree of acidity of fermented milk (raw material milk) were shown in Table 

2B. 

[0034] 

[Table 2A] 

[Table 2B] 

Tablt~ 2/\, J~ecipe for fPrme11lt'd milk (rnw nrnteriid rnilk) i11 \\liid1 lhP kind of'ucidulnnt was changed 

Samp[{' rn11nbc 1 r (2- l) (2- 2) (2- :J) -
\!ilk (\leiji i)airics Corpora1io11) [kg] 78.00 78.00 78.00 

l'mvrkred skim 111ilk 
[kgJ l.70 l.70 J.70 (\ lciji Dairies Crnvornrio11) 

WPC:H (Do!llo) rkgl 0.75 0.75 0.75 
Lactic acid bacteria swrLC'r (for :lic•iji 

[kg] Bulgnriil plain yogurt) 2.00 2.00 2.00 

I .aclic ;-icid (50\\J b~1 \\eigliL) [kg'! 0.25 

(;h1conic acid Ci0% by weigh I) [kg] 0.(i:) 

Waler [kg] 17.:JCi 17 .5;) 17.53 

Touil lkg] I 00.00 100.2'1 100.b:) 

1:a1 content L00 hy wc'ighiJ 2.9 2.9 2.9 

\nn-l~tl rni!k solids ~-( 1:i hy weig!ltJ D,.J !H !J.I 

Total sol ids 12.:l 12.:1 12.:l 

DegrCL' ur ncid [11~J 0. lfi 0.30 0.28 

pl I II l.i.li7 i).8!J f).!)D 
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[0035] 

Table 2rl. Clw11ge or degree or acid and pl l during lh111e11LaLio11 (.l:l'C) 
of f'crJJl('Jl(t'd lllilk (r;m J11<1Lcria[ milk) ill whicl1 the kind OJ' acidulrn1t \\'HS changed 

numhc~r 

l~e!a! ionship \Jet \\'(>(_\IJ dPgl'('(' or i!<"id and fr'l'lllt'll [HI ion ( illle of' rc.~l'lll<'lll t'd milk 
(l(,mwnlilLion ·J:fC) 

DegTl'l' of' ucid h:.J (I ·'enttc'11wliot1 lirnc: 0.0 O.JC> o.:w 0.28 

Degre_'(' oJ' acid [o·i 
"I (F(-!!'lllP!l\r11io11 lime: 1.0 Ii) 0.32 o.:i2 

J)pgnJ(' or acid r~·;JJ (J~Prl!lPnlHliOll li!\1(-': ?.O h) ().']'.! 0.50 

DegTl'l' o/' acid ! ~o·j (!·'crrnc:nt.nl ion lim(': ~.:) h) 0.5!J O.G:l 0.Li5 

l)egrPC' or iH:id [•,,,] (Fermentation Lime: :J.O h) O.fili ().():3 0.12 

Degree of acid [':;,J (l ·'crmonunion tinw: :i.~ h) 0.(ili 

l<C'la!innship bctwcc·n pl I ancl lcnncm1tl ion Lime ol' l'crmctllcd milk (rnw m11Lcri1tl milk) 
(i(~n11e1ll al.ion I empt•rnru1·e: •i:J-C) 

pll I ~ l (l·'t,rnwlllaLion li111e: 0.0 h) (i.67 ii.89 5.99 

pl I H (Ferrne1Hat.ioi1 Lime: l.0 h) 

pl 1 l J (h?rmentntinn Lime: 2.0 h) 

pl I H (Ff-'rl!H:'tl!al inn I irn(->: 2 . .S h) 

pl I l.1 U:enncmnli011 time: :l.O h) Hi CJ 1.87 

pl I H (l'ernw11Lntio11 li111e: :J.~ h) 

From Table 2B, it was found that the fermentation time of the fermented milk 

produced by the method for producing fermented milk of the present invention was 

almost equivalent to or slightly shorter than that of conventional products. 

[0036] 

The change of preservation state was examined for the fermented milk obtained 

from the samples 2-1 and 2-3 after 3 hours of preservation, and from the sample 2-2 

after 3 .2 hours of preservation. Each fermented milk was refrigerated at 10°C for a 

predetermined time, and then the degree of acid, the degree of acidity, and the number 

of the lactic acid bacteria were measured. Table 2C shows relationship between the 

preservation time and the degree of acid and degree of acidity of fermented milk. 

Table 2D shows relationship between preservation time and the number of lactic acid 

bacteria of fermented milk. 

[0037] 

[Table 2C] 
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[Table 2D] 

[0038] 

1'1dJ!P 2C. Cl11111rw 01· dcgr·p(• or Heid illid pl I dul'ing l'Plhgernled sl ornge (I rrC) 
oJ' Jf.nne11Led rni!k i11 which the kind oi' ncidulanL was cha11gt~d 

nurnhf:r (2 I) (2- 2) (2- :l) 

l~C:'laLionship hel WPf!n degree of 11cid and prc1,<;erva1.ion I irne of fr.'nne111 eel rnilk (slorage te111pen11.ure: 10 C) 

LlC'grcc ur acid I'!,, I (Pn.':>L'rvaliou pl'riod: 0 cl) O.(io O.GG 0.(i!J 

lJC'grL'l' of' acid f 
00] (Preservalio11 pc•ri(id: l cl) o:rn 0. 76 0.78 

l)pgJ\'l' or HCicJ ["o] (I >rf'sen·ntion period: i d) 0.98 0.90 0.96 

or CH: id rn\1l (1-)n-•sen·cJ! ion 11 rl) J.O:s I.O:l J.O~ 

l~c:la! io11ship lw1 W('t'll pl I <n1d pn1sc:n·nt iori I irne of' f<?rn1cnl (~d milk (slorngP l t'!llJH'r<-Jl lll'C': J 0{_'.) 

pl I H (Prt'S(!J'Vt1tion period: 0 cl) l.(i!J 1.7:) !Xl 

pl! H (Pn:sc1n·ation pC'riod: l cl) ·!.Hi .J. J? ·Lil 

pl I l J (Pn 1 sc;rvalio11 period: 7 cl) 1.0'.l 1.17 1.08 

pl! [] (Prt>SPJ"Va! ion 1wi·io(l: II cl) 1.o:s 1.02 :l.99 

"J'ahlr· 21). ( ~hangc"' or the J)lJJ1l[)('j' oJ" !act ic. (IC'id IK!(~\(>ria during rr!rigc~r;:1t cd St (J]'flgc ( l ((C) 
ol" fr:ornwntc:d llli!k in which tlw kind uJ" ncidula1d was chang('d 

San1pll' ouHil.ier (2- 2) (>:J) 

Hcl<tlionship bl'l\\'C('n lhl' nurnbl!l' of' J.actobaci!lus !Julguricus 
and preservation lime or lormcnlccl milk (srorngc lcmpcnilurc: JO-'C) 

The 1111111hcr or ol'ga11ism ( X IO') lcru/rn!J :i.:w 2.20 l.80 

(PrPservaLinn jJ(~rin(I: I d) 2.20 1.80 J. 70 

The J1u111iJL•r or organism ( X 10') kru/llll] 1.-10 1.80 1.:lO 

(!Jrc.'.SC'f\'ftlion rwriod: 7 rl) 1.00 2.00 0.90 

The llllllliic•J' o/' Ol'gH1iis111 ( x Io") [cl'u/1111] Cl.OJ 0.60 0.J:l 

(PrL':-i('l'\'alion period: 11 cl) 0.02 O.lill 0. J(i 

!~elation.ship between tlw number of Strcptucoccu:s llwrmophilu.s 
1111rl linw ol' lr.•rnwnll'rl milk (stornw• IQ'(_') 

lcrc1/111ll 8.80 li.(i() 7 .50 

(]>rpsCJYil! ion period: I d) ~l.50 (i.00 8.80 

"J'he number nforganisrn (X 10;:,) [cll1/mll S.10 S.00 (1.90 

(l 1n""PJ'\'11Lion period: Id) 10.liO ll. 70 li.30 

The numlwl' or nrwrnism ( x Io') I clt1 . .!inl I 11.liO li.:iO '0JO 

(PrP:-)PJ'Vflli(J!] peri(1d: I I cl) 10.70 G.80 G.80 

In addition, the results of sensory test were shown in Table 2E. From the 

results of sensory test, it was found that in the fermented milk (control experiment) 

produced by using sample 2-2, unique flavor was felt, and after 2 weeks of preservation, 

the sourness of the fermented milk was stronger than that of sample 2-1 (no addition of 

acid component). On the other hand, it was found that the sourness of the fermented 

milk produced by using sample 2-3 was weaker than that of the fermented milk 

produced by using raw material milk (sample 2-1) with no the addition of acid 
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component, and even after 2 weeks of preservation, the sourness was weaker. 

[0039] 

[Table 2E] 

!'alJJc> 2E. C'/li.lllgl' oJ' Jlavor during l'<.'!i'igel'i.llt'd slonigL' ( lO'C) oi' Jl•J'Jl'.L'!li.l'd rnilk iii wliicJ1 Lilt' kirnl uf 11cH.l!lia11L \\·Hs cJu.mgnl 

Sample- nurnbc'r 

(2- 2) (1)1-r•sen·ai inn pcricHl; 

u- :l) (!>rese1Yalion period: 

(:! :!) (JJJ"(~:-lPIVat io11 period: 

u--:iJ (Prc.'St'J'\'i.llitHJ iwrio<l: 

(2- 2) (!-in'Sl'l'V<.'ll ion p(•riod: 

('.'.-:\) (Pn'.'>l'J'V11li<l11 period: 

[Example 4] 

[0040] 

I rl) 

I d) 

7 d) 

7 d) 

11 d) 

1~ d) 

S('nsory c·valuuli1)Jl 

'l hL' sourncs.-; wu~, s!ighl!y weaker Lhan that or sa111pk• (2-1). 

The' sournt1 ss \\u:--, ;-..Jiglilly \1·cak1.T llwu llwt of2'umplc (:2-1). 
t ·11ique aflt.'rlil:--tc• was fr•!t. 

Tlw SUUJ nes.s was '.->Jiglit!y c>l!'Ollgl'J" llia11 that or :-ai11ple (2-1). 

At the composition in Table 3A, raw material milks in which the sourness 

components differed from each other were prepared, and samples 3-1 to 3-4 were 

obtained. Sample 3-1 is a sample of conventional product, and sample 3-2 is a sample 

for control experiment. When comparing sample 3-2 with sample 3-3, it was found 

that despite the additive amount of acid component was large in sample 3-3, the degree 

of acidity of sample 3-3 is almost equivalent to that of sample 3-2. This is considered 

that the gluconic acid is the acid with a lower degree of acidity than that of lactic acid. 

The obtained samples 3-1to2-3 were fermented at 43°C. Fermentation time and 

change of degree of acid and degree of acidity of fermented milk (raw material milk) 

were shown in Table 3B. 

[0041] 

[Table 3A] 
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Tubll' :3A. l~l'cipt..' for l'erlllL'!llud milk (ra\\ JIJUll'l'iul rnilk) in \\-hie Ii tliL' killd ol' ,c.;oun1L'SS cornpo11L'Jll \\;_is dia11gcd 

llll!ll!H'I' Cl- I) Cl- 2) (:l- :l) (:l- 4) 

\Jilk (raw milk) [kg] 711.00 78.00 78.00 78.00 
Powdured skiu1 11tilk 

[kgJ 1.70 l.lO 1 .'iO l. 70 (\·ll•iii Llairil's Comoralion) 
l\'l'C:l•I (Domo) lk:d 0.7b 0.7fi 0.73 0. 75 

l .11clic acid l>ilclt•ri;i s! an er 
[kg[ i.00 2.00 2.00 :!.00 (f'or \'[(>iji liulgaria p!<1i11 ) ogttr!) 

Laclic acid (50'';, by 11eighl) [kg[ 0.25 

C!uconic nl'id (f}(J<!i.1 hy wc1ight) fkgl (),(i;) 

Phyl ic <1cid (50% by 11eigl1L) [kg] 0.15 

\V11ter [kgJ 17 .GG 17 .:=J5 17.;'-j;) 17.i}f) 

Tot.al 100.00 l00.2fi 100.G,) 100.l:l 

l"iil CO!llP!ll L~1;1 b:.: \n-'ightJ HJ 2.'J 2.!J 2.9 

\on-li1t milk solids [";, by 11eight] (J .. I 9.1 CJ. I \U 

'l'olal solids ['~o liy \\ eighl] 12.:l 12.:l 12.:l 12.:l 

Degree ol' acid L(':1J 0.15 (J.L8 O.:lO 0.28 

pl I [-] (),()') 5.98 5.98 6.0~ 

[Table 3B] 

Table :rn. Change o/' dcgrcc o/' ncid ancl pl l during li:Trncn1 aLi<in (•J:\ C ) or IC·rnwntC'd milk (rnw material milk) 
ill \Yhich l he kind of <JCicl COll1j)O!H-'tll WaS changpd 

Sample 11UJllhPr (:l- l) (:l- 2) (:l- 3) (:\-·I) 

l~C'ht.innship het WC'C'!l clC>gt'C'C' of' cwid and ICrrnC'nt Ht ion t inw of' /'c•rmC'ntNl milk (raw matc·rbl milk) (fornwntation !c'mtwra! urc': 1l:j· C) 

Dugn~(' ol' nci<l l0ii] (! ·'crnwnlatinn tinw: 0.0 h) 0. I:) 0.28 O.:lO 0.28 

DPgn-:!P or acid lC\iJ (I ·'errnentnl ion l i !J1t-~: 1.0 h) 0.17 o.:i1 0.32 0.29 

Degree or 11<'id '0'] 
L·UJ (i·'L•rnw11latio11 timl': 2.0 h) 0.28 O.:l7 O .. 'iO O.:lD 

D('~(!'f-\C~ or acid O ·'ernwntatinn Linw: ~~. 5 h) O.·l:l 0.11 O.:Jti 0. 19 

\)egrc'P or (1Cid L~Jj (l•'prnwntntinn ! i11JP: :u1 h) 0.'19 O.fi7 O.li8 0.62 

Degn-'e of" ncid ['\,] (1 ·\:rmcnlation tirnc1
: :uh) 0.70 

Degrrt:i or iH'id 0 'c·rmcnlation llllW: 3.'; h) 0.(i{ 0.Li:i 0. 70 

J)pgn~e or ;1cicl l.\'~J (l·'c•rmen!atlon tim(:.i: 1.0 h) 0.69 

pl I i- O"ernwnlatinn Lime: 0.0 h) tiRJ ;),98 :i.!J8 (i.O•I 

pl I (J"c'rnH:nta1inn 1imi•: 1.0 h) b.:J(i 5.87 ;).80 .1.D5 

pl! I- (Fcrmcntaiion time: 2.0 hJ ;l.:);l R.!1!1 i1.'.!8 ;l,f)J 

pll - (FcirnlC'ntrnion lime·: ~.G h) iJ.:l8 ii.:l·I I.!!/' '1.17 

pl I L-, ([·\•rnH.1 !lli-tti01l lilllt': :1.0 Ii) l.!JI Ul'l Hi7 l.8:1 

pl I ! 0·\ 1nnc11l1Hion Lilli(': :U 11) 1.51 

pl I - (FC:!"lllCJl[(-!tion !iHJC': :\.~Ii) l.liD 1.73 l.li'i 

pll [-: (Ft'rrnenlaLion time: 1.0 h) 1.50 

[0042] 

From Table 3B, it was found that the fermentation time of the fermented milk 

produced by the method for producing fermented milk of the present invention was 
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almost equivalent to that of conventional product, or was slightly reduced. 

[0043] 

The change of preservation state was examined for the fermented milk obtained 

from the samples 3-1 and 3-4 after 3.5 hours of preservation, from the sample 3-2 after 

3.3 hours of preservation, and from the sample 3-3 after 4 hours of preservation. Each 

fermented milk was refrigerated at 10°C for a predetermined time, and then the degree 

of acid, the degree of acidity, and the number of the lactic acid bacteria were measured. 

Table 3C shows relationship between preservation time and degree of acid and degree 

of acidity of fermented milk. Table 3D shows relationship between preservation time 

and the number of lactic acid bacteria of fermented milk. 

[0044] 

[Table 3C) 

'J'abk1 :1C. Change> or df'grL~C> or ncid nnd pl I dul'ing rc{rigcral t•tl :--,\nrngc (J 0 C) 
or IC•t·mcnlc•d milk in which thC> kind or acid rnmpotwnt was changed 

Sample nu1nlJl'J' (3 l) 

i<Jll time of' /(_TJ!J('/lt<'d llliik (stor;!gC 

Degree oJ' acid [~'oJ 

Degn'<" of' acid ["-0] 

(l)reserv'i-1Lio11 puriod: 

(I )rcsC"rvalion pc,riocl: 

(!)reser\'alion period: 

(l )rc•scn'ation pC'riod: 

()cl) 

1 cl) 

8 rl) 

11 d) 

O.b7 0.(iCJ 

0.8(i 0.79 

l.O:l O.CJCJ 

1.0D J,Oh 

l~l'lationship bcl\\"C'C'll pl I nnd j)f(':)('J'\'C!lion time or fr•rmentC'll milk (stonigc lL~mpcrnturc: 

pll I. .i (!->rt'sc1YaLion period: 0 d) 1.119 J.fiO 

pi I I I (Pr(-'sen·11tio11 period: I d) -UI .+.:rn 
pl! L-J (h'c1sc•ru1tion 1:H_'riocl: 8 d) .J.()(i 1.0fi 

I I I (Pn'se1val io11 period: I~ d) ·1.0'i 'LO l 

[Table 3D] 
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(:\ :l) (:l ·l) 

l(f(') 

0.70 (J.70 

0.80 0.82 

0.9'1 0.% 

1.07 J ,08 

J,,'ll Ui7 

4.:l.1 1.10 

LOii Lili 

1.02 J,07 



Tabh' :~D. Chnnge oJ' LhP nunilwr of lac! ic ncirl hactt->rir1 during rc:1 f1-igera! ed storngP (IO\.:) 
nJ' !l.=-rrnented milk in \\·Jiich t.lie kind o!' acid component \\·as chcrngrd 

(:l- J) (:l- 2) 

hC'l\\'eC'll lhl' munlwr of' I .11ctohacil!us ;ind prPS('J'\'HliOll time oJ' J(.~J'Jl)(~!J[l:r\ rni]k 

J'lw nurnlJl1 t' oJ' urganisrn (X IO') fl'l'u/mll 2.fJO 1.10 ~.30 

(l_Jn_~sc1 n'ation pC'riod: j d) uo :uo 2.iiO 

'!he n11111lwr or org;u1is111 (X 10") fd\1.'rnl] 2.00 2.80 1.80 

(Prc1 SC1J'\'C!tinn period: 8 d) :uo 1.70 I.HO 

TlH 1 !llH!ll>el' or org<111ism (X IO") lcfu/1nlJ O.!JO J.00 0.(iO 

(!)resc'IYaLion period: l·I d) I.IO 1.70 1.00 

The number nl' organism (X JO") lci\1/rnl.I :uo 2.~JO 2.70 

(Pn~Sl'JYalio11 period: I d) 2.00 2.20 :uo 
Tlw number or orgm1isrn ( x JO") [cl\1/1111J l.liO 2.00 :uo 

(Pr(~'>f'l'\'i1! ion period: 8 d) 2.20 2.·JO :uo 
The numlwr of organism ( x JO") lcfu/1111] 2.iiO 2.60 :1.20 

(Pn.'st~1-vaLirn1 period; 14 cl) 2.10 2.~o :uo 

[0045] 

Cl--!) 

JOU 

2.10 

I. I 0 

I.GO 

0.70 

0.70 

1.:rn 

2.00 

:l.00 

2.(iO 

3.iiO 

2.80 

2.60 

In addition, the results of sensory test were shown in Table 3E. From the 

results of sensory test, it was found that the sourness of the fermented milk (control 

experiment) produced by using sample 3-2 did not differ so much from that of sample 

3-1 (no addition of acid component). On the other hand, it was found that the sourness 

of the fermented milk produced by using sample 3-3 and the fermented milk produced 

by using sample 3-4 was weaker than that of the fermented milk produced by using raw 

material milk (sample 3-1) with no addition of acid component, and even after 2 weeks 

of preservation, the sourness was weaker. 

[0046] 

[Table 3E] 
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Tah]p :1E. ChilllgP or ilH\'01' during J'efrigc:ni1 ed SLOl"<Jge (I O(C) 
or l('t'J!H?!ll (~d lllilk in which I IH' ki11d oJ' acid COlllJ)()!lC'lll was clwng('d 

11lllllhl~l' 

(:l- 2) (I )n.:servaLion pt>riod: 

('.J 3) (PrcscrvaLion period: 

(''-,) I) (l >re:-.r'J'\'\!l inn period: 

(:l- 2) (J>1·eservnti<l!l pcric)d: 

(:l- :l) (Pn1 servaLio11 pc:riod: 

(:l- cl) (l)r·c.'sen'a\ion 1w1·iod: 

(:) 2) (Pn-'sPn·mion period: 

(3 ;l) (f )nJsl:rval ion pc~riod: 

(:]-.I) (PrL'St'IYalio11 period: 

Id) 

ld) 

I <I) 

8d) 

Sd) 

8d) 

i'ld) 

l·ld) 

Heil 

Scnsorv c\·nlunlion 

The SUUI'lll'SS \\"(! ...... L'quiva!eul lo lliat or ~arnpll' 
l.'nique al'Lc·rUt\LL' was fr'll. 

The \Ollrt1css was ::-ilighlly \\'l'Hker than Llrnl ol' ~arnp!e (:~ l). 
l 1tique a]L('rLH:-iln \\HS lidL. 

Tlw '-;Ollr!H~SS was s\igli! l;,: \\'f'akel' llrnn t lrnt or Si!!llp]p (:1 I), 
l_ niqt1C1 aJlertdSl(' \\'<:"\.~ Ji.?Jt. 

The sourness w1.1s s!ighlly weaker Lhan tlri1L or s(1JJ1p!l-:i (?>-l). 
t:11i(]llC' Hflel'La~((' \\'HS JlO[ f'e\[, 

Tl1c soUJ·11css \\<l.'> slightly \\'l:aker ! li111; 1 li;1! of' snrnpk (:1-1 ). 
\ lild sourness \UIS fr>ll. 

The o;;nurncs . .:; wss weaker thun lhaL nr sample' (:3--J ). 
\Jild SOL!!T!PSS \\'rlS f'eJL. 

The sourness was Pquiv1.ilelll to tlrnl ofsrnnplt~ (:~·-1). 

'J'!iC SOUrtlC'SS \\"(1S \\('(l[\('r than Lhst O!' Si:1!11plc1 (J-1). 
Slight bland 11<1s It'll. 

The sourJK'ss \\H.<; wcakL·r than that of' :-;au1pk1 ('.3 1). 
\lild aftC'rtnslc' was fr·ll. 

Industrial Applicability 

[0047] 

The present invention relates to a method for producing fermented milk, and fermented 

milk. Therefore, the present invention can be used in the food industry. 
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CLAIMS 

1. A method for producing fermented milk, comprising: 

 a preparation step of preparing a fermentation starting material containing raw 

material milk and lactic acid bacteria starter, and 

 a fermentation step of fermenting the fermentation starting material prepared in 

the preparation step, 

 wherein the preparation step contains a step of adding 0.05% by weight or 

more to 0.5% by weight or less of an acid component when the total of the raw material 

milk and the lactic acid bacteria starter is taken as 100% by weight, 

 wherein the acid component is any one of or two or more of phytic acid, 

gluconic acid, acetic acid, and a solvate thereof, and  

 wherein the fermented milk is solid fermented milk or pasty fermented milk. 

 

2. The method for producing fermented milk according to claim 1, 

 wherein pH of the fermentation starting material is made 5.8 or more to 6.2 or 

less in the preparation step, and then the fermentation step is performed. 

 

3. The method for producing fermented milk according to claim 1, wherein the 

fermented milk is fruit yogurt. 

 

4. The method for producing fermented milk according to claim 3, 

 wherein the fermented milk comprises at least one of fruit and fruit sauce as 

auxiliary materials,  

 wherein flavor of the fermented milk, which does not includes the auxiliary 

materials, and flavour of the auxiliary materials become easily blended into each other 

and the flavor of auxiliary materials is enhanced. 
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5. The method for producing fermented milk according to claim 1, 

 wherein the preparation step comprises the steps of: 

 adding the lactic acid bacteria starter to raw material milk, and  

 adding the acid component at the same time of adding the lactic acid bacteria 

starter. 

 

6. The method for producing fermented milk according to claim 1, 

 wherein the preparation step comprises the steps of: 

 adding the lactic acid bacteria starter to raw material milk, and  

 adding the acid component after adding the lactic acid bacteria starter and 

before fermentation of the fermentation starting material progress. 

 

7. The method for producing fermented milk according to claim 1, 

 wherein the lactic acid bacteria starter comprises Lactobacillus bulgaricus. 

 

8. A method for producing fermented milk, comprising: 

 a preparation step of preparing a fermentation starting material containing raw 

material milk and lactic acid bacteria starter, and 

 a fermentation step of fermenting the fermentation starting material prepared in 

the preparation step, 

 wherein the preparation step contains a step of adding 0.05% by weight or 

more to 0.5% by weight or less of an acid component when the total of the raw material 

milk and the lactic acid bacteria starter is taken as 100% by weight, 

 wherein degree of sourness, which is conversion ratio of citric acid, of the acid 

component is lower than the degree of sourness of 1.2; 

wherein the fermented milk is solid fermented milk or pasty fermented milk. 

 




