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ABSTRACT Method for Culturing Lactic Acid Bacteria, and a
Food and Drink Product The object of the present invention is
to provide a method of culturing lactic acid bacteria to obtain
a lactic acid bacteria culture in which the number of lactic
acid bacteria can be stably maintained, and to obtain food
and drink products comprising a lactic acid bacteria culture
excellent in product stability. In order to accomplish the object,
the present invention provides a method of culturing lactic acid
bacteria comprising inoculating lactic acid bacteria to a medium
comprising a milk ingredient having a free phosphoric acid
concentration of less than 0.25 wt% , and a phosphate, and food
and drink products comprising the lactic acid bacteria culture
obtained by this culturing method.
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ABSTRACT
Method for Culturing Lactic Acid Bacteria, and a Food and Drink Product

The object of the present invention is to provide a method
of culturing lactic acid bacteria to obtain a lactic acisd
bacteria culture in which the number of lactic acid bacteria
can be stably maintained, and to obtain food and drink products
comprising a lactic acid bacteria culture excellent in product
stability.

In order to accomplish the object, the present invention
provides a method of culturing lactic acid bacteria comprising
incculating lactic acid bacteria to a medium comprising a milk
ingredient having a free phosphoric acid concentration of less
than .25 wit%, and a phosphate, and food and drink products
comprising the lactic acid bacteria culture cobtained by this

culturing method.
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Specification

{Title of the Inventionl] Method for Culturing Lactic Acid
Bacteria, and a Foed and Drink Product
[Technical Field]

{0001]

The present invention relates to a methed for culturing
lactic acid bacteria, and a food and drink product comprising
a lactic acid bacteria culture obtained by the method.

[ Background Art}

{00027

It iz well-known that lactic acid bacteris is used for
the production of milk products such as cheese, fermented milk,
lactic acid bacteria beverages and the like, and wvarious
fermented foods such as Keorean Kimches, pickles and the like.
In recent years, various physioclogical functions of lactic acid
bacteria such as intestinal regulation effects and the like have
been elucidated, and the fungus body per se of lactic acid
bacteria and variocus lactic acid bacteria cultures ave used as
materials for health foods and pharmaceutical products, and
they are applied to a variety of uses.

[0003]

Although the oculturing of lactic acid bdacteria is
perforned in variocus forms, the most freguently performed is
for the production of lactic acid bacteria formulations, the
production of variocus fermented dairy foods such as fermented
milk, lactic acid bacteria beverages, cheese and the like by
using amilk ingredient such as animal milk as a medium. However,
as the auxotrophy of most of lactic acid bacteria is generally
strict, there are many types of lactic acid bacteria that do
not sufficliently grow using only a milk ingredient as a medium,
In addition, if a certain type of bacteria having a relatively
goeod growth property is used, culturing for a long periocd of
time is necessary to obtain a culture having sufficient acidity
{the amount of acid formed} in the production of lactic acid

bacteria beverages and the like.



{00047

However, culturing of lactic acid bacteria for a long
periocd of time resulis in a decreased number of 1living bacteria,
and thus there is a preoblem in the production of lactic acid
bacteria beverages and the like in which the number of living
bacteria is considered to be important. Therefore, various
growth promoting substances capable of increasing the growth
of the bacteria to a medium during culturing of lactic acid
hacteria are generally added, in order to reduce the culture
time. Chlorella extract, iron salts, vitamins, protein
degradation products comprising amine acids and peptides, yeast
extract and the like are known asz growith promoiing substances
or substances confirmed to be effective for increasing growth.

[0005]

Further, amethod using a water extract of Sake lees and/orx
awater extract of Sake lees which has been treatedwith aprotein
degradation enzyme {Patent Publication 1). & method using an
extract of the leaves of a Coffee plant (Patent Publication 2},
a method using a complex of a fat with a protein {Patent
Publication 3} and the like have been. The applicant of the
present application found that extracts of tea, green onions
and ginger obtained by extraction with an acid are effective
as agents for increasing the growth of lactic acld bacteria,
and reported the matter {Patent Publication 4}.

[0008]

On the othery hand, it is important that living lactic acid
bacteria are delivered into the intestines so as to increass
various physioclogical functions by the lactic acid bacteria.
Therefore, in order to maintain a high viability of lactic acid
bacteria in a culture or & product comprising the same, a method
using a composition comprising 20 to %0 wt? of a fat in which
phospholipids account for 40 to 55 wt%, with respect to all solid
components (Patent Publication 5}, and a method using dead
fungus bodies of lactic acid bacteria {Patent Publication 6)
were proposed.

[Prior Art References]
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{00073

{Patent Publication 1] Japanese Patent Laid-open No.
5~-15366

{Patent Publication 2] Japanese Patent Laid-open No.
6-125771

[Patent Publication 3] Japanese Patent Laid-open No.
2006-230259

{Patent Publication 4] Patent publication No. 3648115

[Patent Publication 5] Japanese Patent Laid-open No.
2007-97447

[Patent Publication &] Japanese Patent Laid-open No,
2008-5811
[Summary of the Invention]
[Problems to bs Scolved by the Invention]

00081

However, the guality of milk ingredients, a natural
product, is not constant, as it depends on the season,
production area, processing method and the like. Therefore,
aven when known materials that were confirmed to be effective
for increasing the growth properties and viability of lactic
acid bacteria were used in a medium comprising the milk
ingredient as amaterial during culture of lactic aclid bacteria,
for example, the number of lactic acid bacteria in the resulting
culture caused not to be maintained constant, and when this
culture was used for the production of food and drink products
or the like, the number of living bacteria showed precipitous
drops after preservation of the food and drink products or the
like.

Accordingly, the object of the present invention is to
provide a method for culturing lactic acid bacteria so as to
obtain a lactic acid bacteria culture in which the number of
the lactic acid bacteria can be stably maintained.

Further, the object of the present invention is to obtain
a food and drink product comprising a lactic acid bacteria
culture having excellent product stability.

[Means for Sclving the Problems]



[0002]

The inventors of the present application keenly studied
to solve the above problems, angd ags a result, found the technical
Findings that the gquality of a milk ingredient used in & medium
affects the stabilization of the number of lactic acid bacteria
in lactic acid bacteria fermented products, and in particular,
confirmed that a lactic acid bacteria culture in which the
number ¢f lactic acid bacteria can be stably maintained cannot
be obtained using a medium comprising a milk ingredient having
a £free phosphoric aclid concentration of less than ¢.25 wts. In
addition, the inventors of the present application found that
when a milk ingredient is used as a medium, stabilization of
the number of lactic acid bacteria in the obtained lactic acid
bacteria fermented products is increased by adding a phosphate
to  the medium, to complete the present invention.

Further, the inventors of the present application found
that food and drink products such as fermented milk products
and the like having excellent product stability can be produced
using this culiure.

foo10}

Namely, the present invention provides a method for
culturing lactic acid bacteria comprising incculating lactic
acid bacteria to a medium comprising a milk ingredient having
a free phosphoric acid concentration of less than 0.25 wt$ and
a phosphate.

{00111}

In addition, the present invention provides a method for
culturing lactic acid bacteria comprising inoculating lactic
acid bacteria to a medium comprising a milk ingredient having
a free phosphoric acid concentration of less than 0.25 wt, and
a protein content per sclid nonfat milk component {SNF} of less
than 35 wt%, and a water-soluble phosphate. It is preferable
that skim milk powder is used as the milk ingredient.

(00121}

Further, the present invention provides a food and drink

product comprising a culture obtained by inoculating lactic



acid bacteria to a medium comprising a milk ingredient having
a free phosphoric acid concentration of less than 0.25 wt% or
a milk ingredient having a free phosphoric acid concentration
of less than 0.25 wtd, and a8 protein content per solid nonfat
milk component {SNF) of less than 35 wit%, and a water-soluble
phosphate, and culturing the same.

[Effect of the Invention]

[0013]

According to the method of the present invention, if a
milk ingredient whose gquality varies, depending on the season,
production area, processing procedural steps or the like
baecause it is a natural product is used, a lactic acid bacteris
culture in which the number of lactic acid bacteria can be stably
maintained can be obtained, and the lactic acid bacteria culture
can be applied to a wide range of variocus health foods and
pharmaceutical products.

In addition, according to the method of the present
invention, as a culture stably comprising a large number of
lactic acid bacteria exhibiting high activity can be obtained
by combining substances known to be effective to increase the
growth property and viability of the lactic acid bacteria, it
is especlially appropriate for the production of fermented milk
food such as lactic aclid bacteria beverages and the like in which
the number of iiving bacteria 1s consgidered to be important.

Further, according to the method of the present invention,
a milk product which is a natural product can be used as a
material in a medium for culturing lactic acid bacteris,
irrespective of the season, production area, processing
procedural steps or the like.
[Mode for Caryyving Out the Invention]

[0014]

A2 milk ingredient having a free phosphoric acid
concentration of less than ©.25 wt% 1s used as the milk
ingredient in a medium for culturing lactic acid bacteria in
the present invention. The free phosphoric acid concentration

of a milk ingredient is determined by & known method such as
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a methed using melybdic acid (the molybdenum blue method) or
the like to confirm whether the milk ingredient has a free
phosphoric acid concentration within the above range. The term
milk ingredient means a material comprising a milk protein
herein. Specific examples thereof include animal milk such as
cows milk, goats milk and the like, skimmilk powder, whole milk
powder, fresh cream and the like.

A method for measuring the free phosphoric acid
concentration of the milk ingredient will be explained below,
using skim milk powder as an ewxample of the milk ingredient.
Please note that the value measured by the following method is
defined to be the free phosphoric acid concentration of the milk
ingredient in the specificatiocn of the present application.

[0015]
<<Method for Measuring Free Phosphoric Acid Concentrationy)
{1} Reagents

{a} Ascorbic acid solution {(72g/L}

7.2 g of L{+}-ascorbic acid {Wako Pure Chemical
Industries, Ltd., Special Grade) is dissclved in water to
prepare a solution having a total volume of 100 mL, and the
sclution is stored in a dark place at a temperature of § to 108C.

{b) Ammonium molybdate solution

6.0 g of hexaammonium heptamolybdate tetrahvdrate {Wako
Pure Chemical Industries, Ltd., Special Grade} and .24 g of
bigs{{+}-tartrateoldiantimonate (III} potassium trihydrate
{Wako Pure Chenical Industries, Ltd., Special Grade) are
dissolved in water to prepare a solution having a total volume
of about 300 mL, and 120 ml of sulfuric acid {2+1} is added to
the solution to prepare a solution having a total voelume of 500
mi,

{c} Ammonium molvbdate-ascorbic acid mixture solution
{color-forming solution)

The ammonium molybdate scolution and the ascorbic acid
solution {72g/L) are mixed such that the volume ratio thersof
iz 5:1 {prepared at the time of use}.

{d} Standard concentrated phosphoric acid ion solution



{50 nug PO, -P/mL)

Potassium dihydrogen phosphate {for a pH standard
solution) is heated at 105x28C £for about two hours, and is cooled
in a desiceator. 0.2197 g thereof is taken to prepare a solution
having a total volume of 1000 mlL. The solution is stored in
a dark place at a tempervature of {0 to 102C.

{e} Standard phosphoric acid ion sclution (1 pg
PO, -P/mL )

1 ml of the standard concentrated phosphoric acid ion
solution (50 pg PO, -P/mL) is taken to be filled up in a 50 mL
volume measuring f£lask.

{2} Standard curve

{i} Water is poured into test tubes such that sach velume
thereof is 5.0 mL, 4.75 mL, 4.5 mLk, 4.0 mL, 3.0 mL orv 0.0 mi.

{ii} The standard phosphoric acid ion solution (1 ug
PO, -P/mL) is added to each test tube of (i} in esach volume of
0.0 mi, 0.25 mL, 0.5 mL, 1.0 mi, 2.0 mL or 5.0 mL to prepare
a solution having a total veolume of 5.0 mL.

{iii} 400 pL of the color-forming solution is added, and
the mixture solution let sit still for about 15 minutes.

{iv} The absorbance at UV 88¢ nm is measured by a
spectrophotometer within 30 minutes.

{3} Measurement Procedural Steps

{1} After asample {2.0 gof a skinmmilk powder) is measured,
and dissolved in water {or hot water}, the sclution is filled
up in a 100 ml volume measuring flask. The solution is let sit
for one hour or longer.

{11} About & ml of {1} is measursed intce VIVA SPIN &
{5,000MWCC)., and 1is subjected tc¢ ultrafiltration by a
centrifuge {(7.500 G, 30 minutes, 258C}.

{iii} The filtrate of {(il} is accurately measured and is
poured into a 100 ml volume measuring f£lask by a 1 ml whole
pipette to be £illed up with water.

{iv} The sclution of {iii} is measured, and is poured into
a test tube by a 3 ml whole pipette.

{v} 400 ulL of the color-forming soclution is added, and



the solution is let sit for about 15 minutes.

{vi} The absorbance at UVES80 nm is measured by a
spectrophotometer within 30 minutes.

{vii} The free phosphoric acid amount {(pg/Vial} is
determined, referring to the standard curve obtained in (2).
The ratio of the free phosphoric acid contained in the skimmilk
powder is determined by the formula below, using the obtained
free phosphoric acid amount.

% of free phosphoric acid in the skim milk powder=the free
phosphoric acid amount {(ug/Vial} x 10,000 mL/5 mlL »w 100 g/2 g
x 1 g/1,000,000 pg

*#*The analvitical method was performed, referring to the
analytical method of phosphoric acid ions (molybdenum blue
{ascorbic acid reduction) absorption photometry) in the food
ingredient test method and JIS K0102 (factory effluent test
method, 1998).

{0016

In the present invention, a milk ingredient in which the
free phosphoric acid concentration determined by the above
method is less than 0.25 wt%, and the protein content per solid
nonfat milk component {SNF} is less than 35 wt% is exemplified
as a preferable milk ingredient used in the mediur for culturing
lactic acid bacteria.

The protein content per solid nonfat milk component {SNF)
can be calculated by Formula 1 below.

FO0L7]

[FPormula 1]

......... ® 160

# amount of X

¥

L"powéer (100}

skim milk - {water content) - {fat content)

[C018]
The protein content, the fat content and the water content
can be caleculated, based on the determination methods described

letheStand&nﬂTabletﬁfF@odccmpcsitian;H}Japan(SHIEdition}p
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More specifically, the protein content, the fat content and the
water content are determined and calcoulated by the Kieldahl
method, the Rhese Gotlieb method, and weight loss in the
heat-drying method at atmoespheric or reduced pressure in the
direct method or the drying aid addition method, respectively.

On the other hand, in the present invention, the phosphate
used in the medium for culturing lactic acid bacteria with the
above milk ingredient includes water~-soluble phosphates. More
specifically, sodium dihydrogen phosphate, disodium hydrogen
phosphate, ammonium dihydrogen phosphate, diammenium hydrogen
phosphate, potassium dihydrogen phosphate, dipotassium
hydrogen  phosphate, trisodium phosphate, tripotassium
phosphate and the like arve exemplified as preferable examples.
It is preferable that two or more of these phosphates are
combined to be added Lo the medium such that the pH of the medium
is within the neutral range {(pH 6 to 8}.

[00is]

In the present invention, the added amount of the
phosphate 1is set to provide approximately the same
concentration as a free phosphoric acid concentration
calculated by subtracting the concentration of the free
phosphoric acid contained in the milk ingredient from a logical
free phosphoric acid concentration of a medium which is assumed
to have been prepared using a milk ingredient in which the free
phosphoric acid concentration is 0.25 wt? or more, preferably
80.25 wt3 to 0.530 wt% as a base material.

Further, the concentration of the milk ingredient in the
medium is not especially limited, and is a general concentration.
For example, it is 5 to 30 wt%, preferably about 10 to 20 wks.

Namely, the amount of the phosphate used in the present
invention can be determined by the calculation using Formula
2 below. The amount of the phosphate used can be selected as
a concentration of the phosphate, presuming all the molecules
of phosphoric acid in the phosphate are molecules of free
phosphoric acid.

[0020]
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[Formula 2]

—~ free SR
R TN -
o~ Tiae phosphoric a { mediwm molscular
phogsphoric aseid acid i ioonoenta | weight of i

canoentration

AN baga naterial in wmilk

Now o £ ~ E ey
s S ~ ingradient

L molecular Waight of
X

180 phosphorus

# If two or more kinds of phosphates are used, the average
molecular welight thereof is used.
{0021]
For example, the amount of the phosphates used a mixture
of potassium hydrogen phosphate (50%) and potassium dihydrogen
phosphate (50%) having an average molecular weight of 155 in
a case where a milk ingredient having a free phosphoric acid
concentration of 0.20wt% or 0.24 wi% is used to prepare a medium
having a milk ingredient content of 20 wt% can be determined
by the calculation below.
{1) When a milk ingredient having a free phosphoric acid
concentration of 0.20 wt% is used:
The lower limit

{(0.25-0.20) X 20/100 X 1535/31=0.05%
The upper limit

{0.50-0.20}) X 20/100 x 155/31=0.30%

Namely., when a 20 wit? medium is prepared using a milk
ingredient having a free phosphoric acid concentration of ¢.20
wt%, the phosphates mayv be added in an amount of 0.05 wi% or
more, preferably in an amount ranging from 0.05 to 0.30 wts.
Namely, 0.05 g or more, preferably 0.05% to 0.30 g of the above
phosphates may be added to 1006 g of the medium comprising 20
wt% of the milk ingredient.

{2} When a milk ingredient having a free phosphoric acid

1o

b4 concentrationg'x L\ tion E X phosphates*i
H : —/



concentration of .24 wtd is used:
The lower 1imit

{0.25-0.24) ¥ 20/100 X 155/31=0.01%
The upper limit

{0.50~0.24) X 20/100 X 1 55/31=0.26%

Namely, when a 20 wit% medium is prepared using a milk
ingredient having a free phosphoric acid concentration of 0. 24
wt%, the phosphates may be added in an amount of ¢.01 wi% or
more, preferably in an amount ranging from .01 to 0.26 wts.
Namely, 0.01 g or more, preferably 0.01 to 0.26 g of the above
phosphates may be added to 100 g of the medium comprising 20
wt% of the milk ingredient.

[0022]

In the preparation of a medium for culturing lactic acid
bacteria in the present invention, if the free phosphoric acid
concentration of the medium is lower than the logical free
phosphoric acid concentration of the medium which is assumed
to have been prepared using a milk ingredient having a free
phosphoric acid concentration of .25 wi% as a base material,
the number of lactic acid bacteria in the obtained lactic acid
culture canncot be stably maintained. The number of lactic acid
bacteria in food or drink comprising the culture may bs
decreased, due to the preservation of the food or drink.

On the other hand, if the £free phosphoric acid
concentration is higher than the logical free phosphoric acid
concentration of the medium which is assumed to have been
prepared using a milk ingredient having a free phosphoric acid
concentration of .50 wt% as a base material, stabilization of
the number of lactic acid bacteria in the obtained lactic acid
bacteria fermented product is increased, but the quality of the
food or drink products comprising same may be degraded, due to
aggregation or precipitation during preservation of the food
or drink products.

[0023]

In addition, in the present invention, ingredients which

are used for general media for lactic acid bacteria, and are
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other than a milk ingredient having a free phosphoric acid
concentration of less than 0.25 wtd, and water-soluble
phosphate may be added to the medium used for culturing lactic
acid bacteria. Examples of these ingredients include vitamins
such as vitamin A, vitamins B, vitamin C, vitamin E and the like,
various pepltides, amino acids, and salts of calcium, magnesium
and the like. The amounts used thereof are not particularly
limited.

{0024]

Lactic acid bacteria are cultured using a medium prepared
in the above manner in the present invention. The lactic acid
bacteria used in culture are not especially limited so long as
they are generally used for the production of food. Examples
therecof include Lactobacillus genus bacteria such as
Lactobacilius cased, Lactobacillus acidophilus, Lactobacillus
cremoris, Lactobacilius helveticus, Lactobacillusg salivarius,
Lactobacillus gasseri, Lactobacillus fermentum, Lactobacillus
yvoghurti, Lactobaciilus delbrueckii subsp. bulgaricus,
Lactobacillus delbrueckii subsp. delbrueckii, Lactobacillius
Johnsonii and the like, Streptaococcus genus bacteria such as
Streptococcus thermophiius and the like, Lacltococcus genus
tacteria such as Lactocoocus lactis subsp. lactis, Lactococous
lactis subsp. cremoris, Lactococcus plantarum, Lactococcus
raffinoiactis and the like, and Enterococcus genus bacteria
such as Enterococcus faecalis, Enterococcus fascium and the
like.

[0025]

The culture conditions for these lactic acid bacteria are
the most appropriate conditions for general culture of lactic
aclid bacteria, and are not especlally limited. For sxample,
conditions of a temperature of about 30 to 402C and about 1 to
7 days are preferable., In addition, as the culture conditions
at this time, methods suitable for the culturing of lactic acid
bacteria used may be opticnally selected from still standing,
agitation, shaking, aeratiocon and the like.

[00286]
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The culture ¢btained by the culture methoed of the present
invention per sge or after having been subjected to a
sterilization process can be applied to the use as food and drink
products, cosmetics, pharmaceutical products and the like.
The culture may be used alone, or may be mixed with optional
ingredients. In addition, the fungus bodlies can be collected
from the culture and washed by a means such as centrifugation
or the like to be used. Further, the culture method of the
present invention can be applied to the production of fungus
body enzymes produced by lactic acid bacteria.

[po27]

When the culture obtalned by the culture method of the
present invention is used as a drink or food product, the culture
may be formulated into fermented milk such as that of plain type,
flavored type, fruit type, sweet type, soft type, drink type,
solid {hard} type, frozen type or the like, lactic acid bacteria
a beverage, kefir, cheese or the like.

[0028]

In addition, when it is used as a drink or food product,
sweetenars such as syrup and the like, and other variocus food
materials, for example, c¢ptional ingredients such as various
sugars, thickeners, emulsifiers, various vitamin agents and the
like may be added as ingredients that may be mixed with the
culture. Specific examples of these food materials include
sugars such as sucrose, glucoess, fructose, palatinose,
trehalose, lactose, =xylose, maltose and the like, sugar
alcohols such as sorbitel, xylitoel, erythritol, lactitol,
palatinit, reduced glutinous starch syrup, reduced maliose
glutinous starch syrup and the like, sweelteners having a high
degree of sweetness such as aspartame, thaumatin, sucralose,
acesulfame K, stevia and the like, wvarious thickeners
{stabilizers} such as agar, gelatin, carrageenan, guar gum,
xanthan  gum, pectin, locust bean gum, gaellan gum,
carboxymethyvlcellulose, sovbean polysaccharide, alginic acid
propylene glycol and the like, emulsifiers such as sucrose fatty

acid esters, glycerin fatty acid esters, polyglycerol fatty
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acid esters, sorbitan fatty acid esters, lecitin and the like,
milk fat such as cream, butter, sour cream and the like,
agidulants such as cltric acid, lactic acld, acetic acid, malic
acid, tartaric acid, gluconic acid and the like, wvarious
vitaming such as vitamin A, vitamins B, vitamin €, vitamin E
and the like, minerals such as calcium, magnesium, zinc, iron,
manganese and the like, flavoring agents of vogurt type, berry
type, orange type, quince type, Japanese basil type, clitrus type,
apple type, mint type, grape type, apricot type, pear type,
custard cream, peach, melon, banana, tropical, herb, tea,
coffee and the like.

[ooz9]

Production of the drink and food product using the culture
method of the present invention may be performed by normal
technigues, and is not particularly limited. For example, a
phosphate is added to a skim milk powder whose free phosphoric
acid concentration had been determined to be less than §.25 wiy
in the manner satisfying the predetermined conditions to
prepare a medium, the medium is subjected to a sterilization
praocess, lactic acid bacteria are incculated to the medium, and
are cultured, and the medium is subjected to a homogenization
treatment to obtain fermented milk. Next, a separately
prepared syrup solution is added to the fermented milk, and is
mixed. Further, a flavoring agent is added thereto to obtain
a final preoduct.

(00301

Next, the detalls of the present invention will be further
explained below, with reference to Examples and Test Examples.
However, the present invention is not limited by these Examples
and the like. Please note that psrcentage (3} described below
is on a weight basis, unless otherwise specified.

{Examples]

[0031]
{Test Example 1)
{Ingredient analysis of the milk ingredient)

The free phosphoric acid concentration and the protein

14



content of a skim milk powder from Australis manufactured by
the Murray Goulburn Corporation {hereinafter only referred to
as “Sample”) were measured.

(00321

{1} Mesasurement of Free Phosphoric Acid Concentration

The free phosphoric acid concentration of the Sample was
measured in accerdance with the method described in Paragraph
{0015] in the specification of the present application.

As a result, the free phosphoric acld concentration
thereof was 0.23%.

[0033]

{2} Measuremenit of Protein Content

The protein content of the Sample was calculated by
Formula 1 described in Paragraph [0017] in the specification
of the present application using the following analvtical
values.

Protein content of the skim milk powder: 32.8%

Water content: 3.8%, Fat content: 0.6%

As a result, the protein content per solid nonfat milk
component was 34.3%/8NF,

{00347

{Example 1)

{Preparation of a lactic acid bacteria culture}

A skim milk powder, phosphates, and glucgse wers
dissolved in water, and the Sample of Test Example 1 was used
to prepare a medium having a composition described in Table 1.
Please note that the amount of the phosphate used was selected,
considering that all the molecules of phosphoric acid in the
phosphates are molecules of free phosphoric acid (selected in
the same manney, hereinafter). This medium was sterilized at
100eC for 90 minutes. Next, Lactobacilius casedl was inoculated
such that it accounted for 0.5% of the medium, and was cultured
until the pH of the medium became about 3.6, and the pH and the
number of lactic acid bacteria of the resulting lactic acid
bacteria culture at the end of culture were measured. In

addition, 400 mL of liguid sugar syrup of glucose and sucrose,
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and 1.5 L of sterilized water were added to 600 mb of the culture,
and the mixture was homogenized to produce lactic acld bacteria
beverages {(Froducts and Comparative Product}. The pH and the
number of the lactic acid bacteria were measured immediately
after the production of the besverages, and after 14 days
presexrvation at 108C. The results thereof are shown in Table
1 below.

[0035]
[Table 11
Comparative
Product Product
Skim milk powder o o
| (Sample) 16% 162
Medium
3 o3 ® % ot
 Composition Phosphates 0.016%
Glucose 3% 3%
pH after culture 3.57 3.57
After culture 1.0 x 10° 4.1 x 10°
Nomber of | Immediately after | i i
living production of 2.2 = 108 9.0 x 107
bacteria i product .
After 14 day
preservation  at 1.1 x 10° 3.2 x 10’
joec o

* A mixture of dipottasium hydrogen phosphate (50%) and
potassium dihydrogen phosphate (50%)

[0036]

As is clear from Table 1, it was confirmed that the number
of lactic acid bacteria in the lactic scid bacteria beverage
produced using the culture obtained by culturing lactic acid
bacteria in & nmedium comprising only the milk ingredient
{Sample) having a free phosphoric acid concentration of less
than 0.23% as a material was remarkably decreased after the
preservation. With respect to this, it was recognized that the

number of the lactic acid bacteria in the culture was increased
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by adding the phosphates to a medium comprising this milk
ingredient as a material. Further, an effect to stabilize the
number of the lactic acid bacterisa was confirmed in the lactic
acld bacteria beverage produced using this culture.

[{0037]

{Example 2)

{Production of lactic acid bacteria beverages)

A skim milk powder, phosphates, and glucose were
dissolved in water, and the Sample of Test Example 1 was used
to prepare media having a composition described in Table 2.
These media were sterilized at 1002C for 90 minutes,
Lactobacillus casel was inoculated such that it accounted for
0.5% of each medium, and was cultured until the pH of the medium
became about 3.6 to obtain lactic acid bacteria cultures (A to
C}, and the pH and the number of lactic acid bacteria of the
cultures (A to C} at the end of culture were measured. The
results thereof are shown in Table 2. Next, 400 mL of liguid
sugar syrup of glucose and sucrose, and 1.5 L of sterilized water
were added to 600 ml of the culture. After homogenizing the
mixture, the mixture was filled into 65 mL volume containers
to produce lactic acid bacteria beverages {(Products 1 to 3}.
The pH and the number of the lactic acid bacteria were measured
immediately after the production of the beverages, and after
14 davs preserxvation at 102C. Regarding the lactic acid
bacteria beverages after preservation, the amount of
precipitation was confirmed wvisually, and the amount of
precipitation and whevyoff {the amount of separated water) were
measured. The results thereof are shown in Table 3.

Further, the amount of precipitation was evaluated
visually, based on the following standards.

(00387

Evaluation Standard
1. Precipitation
++ : Extremely large amcunt of precipitation

Precipitation confirmed

+
* : Extremely small amcunt of precipitation (no problem in a

17



final product)

~ :+ None
{0039}
{Table 21}
A B C
Sklﬂi milk powdeyr 162 | 16% 163
{Sample) i
| Medium Phosphates* 0.0168 | 0.116% | 0.216%
Composition ’ - )
Glucoese 3% 3% 3%
g ghdé@ﬁérié _____________________ EETPTE s
concentration in medium {logical 8.25%% | 0.375% 0.50%
R D T RO
pH after culture 3.58 3.59 3.60
Number qﬁ living bacteria at end 1.o0%xi0%i1.3x10° /1.2 % 10%
of culture

* A miwture of dipottasium hydrogen phosphate {50%) and
potassium dihvdrogen phosphate {(50%)

i8




[0040]

{Table 31}
Product 1 |Product 2 | Product 3
Lactic acid bacteria culture A B C
Immediately | pH 3.78 | a.78 | 3.79
after B ‘
production NMumber of
of product living 2.0 X 10°1 2.4 X 10°1 2.5 x 10°
________________ bacteria o i
pH 3.56 3.57 3.58
?ﬁﬁ&ber of | v E
living 1.2 X 10%11.3 % 10° 1.2 x 10®
bacteria 1
After 14 day | A .
preservation ,Pr§01p1tatlon % * +
at 10ec {visually)
?Amount of o o o
precipitation* | ©0-94% 0.953 1.03%
EWheyaff 6 mm § 6 mm & mm
[0041]

Note} The ratioc of the amount of precipitation to the
amcount of a filled liguid was calculated by the following
formula:

B-C/A-C

D; The weight of the container and precipitation

{The weight of the container with precipitation measured
after the content in the container was gently discarded, and
the container was left upside down for one minute.)

C; The welght of the container

A; The weight of the container and the filled liguid

[0042]

As Table 3 shows, the number of lactic acid bacteria in
the obtained lactic acid beverage comprising lactic acid
bacteria can be stably maintained by adding phosphates in a case

where a milk ingredient having a free phosphoric acid

1%




concsntration of leéss than 0.25% 18 used as a matevial.

In addition, the obtained lactic acid beverage had
sroellsnt  flavow. Ng precipitation sond seopavatlion waw
ganf ivoed in the bovarage sfiat presarvation thexeof, and ths

Beverygs was axdellent in product stabillty.
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Claims

{Claim 1]

A method for culturing lactic acid bacteria comprising
incculating lactic acid bacteria to a medium comprising a milk
ingredient having a free phosphoric acid concentration of less
than 0.25 wt% and a phosphate.

{Claim 2]}

The method for culturing lactic acid bacteria according
to clain 1, wherein protein content per solid nonfat milk
component {(SNF} of the milk ingredient is less than 35 wt%.
[Claim 3]

The method for culturing lactic acid bacteria according
to claim 1 or 2, wherein the phosphate is water-soluble.
{Claim 4]

The method for culturing lactic acid bacteria aceording
to any cone of claims 1 to 3, wherein the milk ingredient is a
skim milk powder.

[Claim 5]

& food and drink product comprising a lactic acid bacteria
culture cbtained by the method according to any one of claims
1 to 4.

[Claim &}
The food and drink product according to claim 5, wherein

the product is in the form of a fermented milk product.
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