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DESCRIPTION

Title of Invention

SOLID FERMENTED SOY MILK PRODUCT AND PROCESS FOR
MANUFACTURING SAME
Technical Field

[0001] The present invention relates to a solid fermented soy milk
product and to a process for manufacturing it.

Background Art

[0002] Soy milk produced by processing soybean is known as a low-
calorie, low-cholesterol health food that is also rich in soybean-derived
nutrients. There are also known processed soy milk foods (for
example, soy milk fermentation products prepared by fermenting soy
milk with lactic acid bacteria). Patent literature 1 discloses yogurt
prepared by mixing lactic acid bacteria with soy milk.

Citation List

Patent Literature

[0003] ‘[Patent literature 1] Japanese Unexamined Patent Application
Publication No. 2002-262771.

Summary of Invention

Problems to be Solved by the Invention

[0004] Heterofermentative lactic acid Dbacteria differ from
homofermentative lactic acid bacteria that produce lactic acid from
sugar, in that they also produce ethanol and carbon dioxide in addition
to lactic acid. Thus, heterofermentative lactic acid bacteria have
relatively weaker fermentative power than homofermentative lactic

acid bacteria. When a solid fermentation product is to be produced
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using heterofermentative lactic acid bacteria, with soy milk as the
starting material, problems have resulted including delayed
fermentation and hardening of the fermentation substrate.

[0005] It is an object of the present invention to provide a process for
manufacturing a solid fermented soy milk product that allows a solid
fermented soy milk product to be obtained by fermentation of soy milk
with heterofermentative lactic acid bacteria. It is another object of the
invention to provide a solid fermented soy milk product produced using
the process, and foods and beverages containing the same.

Means for Solving the Problems

[0006] The present invention provides a process for manufacturing a
solid fermented soy milk product, comprising a fermentation step in
which a fermentation substrate containing soy milk and with adjusted
malic acid and free amino acid concentrations, is fermented with
heterofermentative lactic acid bacteria. '

[0007] The present inventors have found that it is possible to ferment
and solidify a fermentation substrate containing soy milk, even when
using heterofermentative lactic acid bacteria, by adjusting the

concentration of malic acid and free amino acids in the fermentation

 substrate. According to the invention, therefore, it is possible to

produce a solid fermented soy milk product using heterofermentative
lactic acid bacteria. As used herein, the term "solidiﬁcation" includes
the concepts of "gelation" and "solation", and the term "solid" includes
the concepts of "gel" and "sol".

[0008] The malic acid and free amino acid concentrations may be

adjusted so as to satisfy the relationships represented by inequality (1),



10

15

inequality (2) and inequality (3). This can further minimize formation
of air bubbles, water dissociation or cracks and splitting, resulting from
excessive fermentation.

0<x <2000 (1)

0<y<1500(2)

y >-27x + 20189 (3)

In these inequalities, y represents the malic acid concentration
(ppm by mass), and x represents the free amino acid concentration
(ppm by mass). As used herein, "ppm by mass" means 10™ mass%.
[0009] The malic acid and free amino acid concentrations may be
adjusted so as to satisfy the relationships represented by inequality (1),
inequality (2), inequality (3) and inequality (4). This will allow
production of a solid fermented soy milk product having a more
excellent outer appearance.

0<x<2000(1)

0<y<1500(2)

y>-27x + 20189 (3)

y>-5.58x + 4431 (4)

In these inequalities, y represents the malic acid concentration
(ppm by mass), and x represents the free amino acid concentration
(ppm by mass).
{0010] As used herein, "excellent outer appearance" means that the
following conditions (i) to (iv) are satisfied.

(1) No air bubbles, or only a small number of air bubbles.

(ii) No Wafer dissociation, or only a small amount of water

dissociation.
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(iii) No cracking or splitting, or minimal cracking or splitting.

(iv) Non-gel, non-sol solid.
[0011] The malic acid and free amino acid concentrations may also be
adjusted so as to satisfy the relationships 1‘epresehted by inequality (3),
inequality (4) and inequality (5). This can yield a solid fermented soy
milk product without air bubbles, without water dissociation and
without cracking or splitting, and which is solid other than gel or sol.
That is, this can yield a solid fermented soy milk product with an even
more excellent outer appearance.

y > -27x + 20189 (3)

y > -5.58x + 4431 (4)

y <-1.95x + 2622 (5)

In these inequalities, y represents the malic acid concentration
(ppm by mass), and x represents the free andine acid concentration
(ppm by mass). A proviso here is that y > 0.
[0012] The heterofermentative lactic acid bacteria may be lactic acid
bacteria belonging to Lactobacillus brevis. Lactobacillus brevis has
long been known as a lactic acid bacterium used in fermented foods,
and its safety in the body has been adequately established. Because of
its high safety in the body, the solid fermented soy milk product
obtained by this manufacturing process can be ingested continuously
for long periods.
[0013] The heterofermentative lactic acid bacteria may be one or more
strains selected from among Lactobacillus brevis SBC8803 (deposit
number: FERM BP-10632), Lactobacillus brevis SBC8027 (deposit
number: FERM BP-10630), Lactobacillus brevis SBC8044 (deposit
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number: FERM BP-10631), Lactobacillus brevis JCMI1061,
Lactobacillus brevis JCM1065 and Lactobacillus brevis JCM1170.
Using these lactic acid bacteria for the fermentation will not only allow
a solid fermented soy milk product to be obtained, but will allow the
soy milk odor to be even further reduced, resulting in a solid fermented
soy milk product with even greater refreshing quality and more
satisfactory flavor.

[0014] Lactobacillus brevis SBC8803 is a strain that has been
deposited at the International Patent Organism Depositary (IPOD) of
the National Institute of Advanced Industrial Science and Technology
(Central 6, 1-1, Higashi 1-chome, Tsukuba City, Ibaraki Prefecture,
Japan 305-8566) on June 28, 2006, as FERM BP-10632. Throughout
the present specification, this strain is also referred to as "strain
SBL&R".

[0015] Lactobacillus  brevis SBC8027 was deposited at the
International Patent Organism Depositary (IPOD) of the National
Institute of Advanced Industrial Science and Technology (Central 6, 1-
1, Higashi 1-chome, Tsukuba City, Ibaraki Prefecture, Japan 305-8566)
on June 28, 2006, as FERM BP-10630, and Lactobacillus brevis
SBC8044 was deposited at the International Patent Organism
Depositary (IPOD) of the National Institute of Advanced Industrial
Science and Technology (Central 6, 1-1, Higashi 1-chome, Tsukuba
City, Ibaraki Prefecture, Japan 305-8566) on June 28, 2006, as FERM
BP-10631.

[0016] The free amino acid concentration may be adjusted using a

product of proteolysis. A product of proteolysis include free amino
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acids, as well as peptides, proteins and the like. Addition of a product
of proteolysis, therefore, pmzﬁ(}tes fermentation and can shorten the

fermentation time.

[0017] The product of proteolysis may also be a soybean peptide.

This can further promote fermentation and further shorten the

fermentation time.

[0018] In this manufacturing process, the fermentation substrate may

also be fermented by one or more types of lactic acid bacteria selected

from the group consisting of Streptococcus thermophilus, Lactobacillus

delbrueckii subspecies bulgaricus ‘and Lactobacillus  delbrueckii

subspecies lactis, in addition to the heterofermentative lactic acid

bacteria.

[0019] Streptococcus  thermophilus, Lactobacillus ~ delbrueckii

subspecies bulgaricus and Lactobacillus delbrueckii subspecies lactis

are starter lactic acid bacteria very commonly used as yogurt starters.
By adding these starter lactic acid bacteria to the fermentation substrate,
it is possible to shorten the time for fermentation of the fermentation

substrate and solidification.

[0020] The invention also provides a solid fermented soy milk product

obtained by the production process described above.

[0021] The invention further provides foods and beverages containing

the solid fermented soy milk product described above. Consumptien’
of such foods and beverages allows efficient ingestion of the soybeah-

derived nutrients that are abundantly present in soy milk.

- Effect of the Invention

[0022] According to the invention there is provided a process for
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manufacturing a solid fermented soy milk product that allows a solid
férmented soy milk product to be obtained by fermentation of soy milk
with heterofermentative lactic acid bacteria. There is also provided a
solid fermented soy milk product obtained by the manufacturing
process, and foods and beverages containing them.

Brief Description of Drawings

[0023] Fig. 1 is a graph showing the relationship between the malic
acid and free amino acid concentrations and the overall evaluation of
the obtained solid fermented soy milk product, with single fermentation.
Embodiments for Carrying Out the Invention

[0024] Embodiments for carrying out the invention will now be
explained in more specific detail, with the understanding that the
invention is in no way limited to them.

[0025] As used herein, "soy milk" means a milk-like beverage obtained
by eluting the proteins and other components from soybean with hot

water or the like, and removing the fibrous substances. The "soy

‘milk" may be a soy milk having a soybean solid content of 8 mass% or

greater. The "soy milk" includes, for example, raw soy milk and
unprocessed soy milk. |
[0026] [Fermentation substrate]

The soy milk content of the fermentation substrate may be 30 mass%

- or greater, or it may be 50 mass% or greater. If the soy milk content is

50 mass% or greater, it will be possible to obtain a solid fermented soy

- milk product having even | higher nufrition value. There is no

particular upper limit on the soy milk content of the fermentation

substrate, and it may even consist entirely of soy milk other than the
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additives used to adjust the malic acid and free amino acid
concentrations.

[0027] The malic acid concentration of the fermentation substrate may
be appropriately adjusted in consideration of the type and amount of
heterofermentative lactic acid bacteria used, the fermentation
temperature and the fermenfation time, and may be between 150 ppm
and 1500 ppm, for example. This will allow the fermentation
substrate to be more fully solidified.

[0028] The malic acid concentration of the fermentation substrate may
be between 300 ppm and 1000 ppm. It will thus be possible to obtain
a solid fermented soy milk product having a more excellent outer
appearance.

[0029] There are no particular restrictions on the method of adjusting
the malic acid concentration of the fermentation substrate, and for
example, it may be direct addition of malic acid, or addition of a
squeezed juice of apple, strawberry, pear or plum, or the like.

[0030] The free amino acid concentration of the fermentation substrate
may be appropriately adjusted in consideration of the type and amount
of heterofermentative lactic acid bacteria used, the fermentation
temperature and the fermentation time, and may be between 700 ppm
and 2000 ppm, for example. Free amino acids are usually obtained by
decomposition of the proteins in the fermentation substrate by
proteases secreted by lactic acid bacteria. By pre-adjusting the free
amino acid concentration of the fermentation substrate, it is possible to
accelerate fermentation and shorten the fermentation time, even using

lactic acid bacteria with low secretion of proteases (certain
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Lactobacillus brevis strains), among heterofermentative lactic acid
bacteria.

[0031] The free amino acid concentration of the fermentation substrate
may be 1510 ppm or lower. The free amino acid concentration of the
fermentation substrate may be between 770 ppm and 1200 ppm. It
will thus be possible to obtain a solid fermented soy milk product
having a more excellent outer appearance.

[0032] There are no particular restrictions on the method of adjusting
the free amino acid concentration of the fermentation substrate, and
examples thereof include methods of directly adding free amino acids,
methods of adding peptide bond hydrolases to soy milk for hydrolysis
of the soy milk, and methods of adding a product of proteolysis
containing free amino acids. The method of adjusting the free amino
acid concentration of the fermentation substrate may also be a method
of adding a product of proteolysis containing free amino acids.

[0033] The product of proteolysis may be anyone containing peptides,
proteins and the like in addition to free amino acids, and for example,
they may be bean-derived peptides, grain-derived peptides, or milk
peptides. Examples of beans include soybean, adzuki bean and pea.
Examples of grains include wheat, barley, corn, rice, barley, millet seed
and millet. The product of proteolysis may be soybean-derived
peptides (also "soybean peptides") and wheat-derived peptides (also
"wheat peptides"). Examples of soybean peptides include the
HINUTE Series (such as HINUTE S, HINUTE AM and HINUTE HK)
by Fuji Oil Co., Ltd.

[0034] Soybean peptides contain free amino acids as well as abundant
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peptides, and are more rapidly absorbed in the body than proteins.
They also include abundant amounts of vitamins and minerals. By
using soybean peptides, therefore, it is possible to not only adjust the
free amino acids but also to increase the nutrition value of the produced
solid fermented soy milk product.
[0035] The malic acid and free amino acid concentrations of the
fermentation substrate may be adjusted so as to satisfy the relationships
represented by inequality (1), inequality (2) and inequality (3).
‘ 0<x<2000(1)

0<y<1500(2)

y>-27x+ 20189 (3)

In these inequalities, y represents the malic acid concentration
(ppm by mass), and x represents the free amino acid concentration
(ppm by mass).
[0036] If the malic acid and free amino acid concentrations of the
fermentation substrate satisfy the relationships represented by
inequality (1), inequality (2) and inequality (3) above, then it will be
possible to ferment and solidify soy milk even using heterofermentative
lactic acid bacteria. In addition, it will be possible to suppress
denaturation and coagulation of the protein and to suppress water
dissociation of the solid fermented soy milk product by becoming an
excessively low pH caused by excessive fermentation, while
suppressing inclusion of air bubbles in the solid fermented soy milk
product and cracking and splitting as well.
[0037] The malic acid and free amino acid concentrations of the

fermentation substrate may be adjusted so as to satisfy the relationships

10
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represented by inequality (1), inequality (2), inequality (3) and
inequality (4).
0<x<2000(1)
0<y<1500(2)
y>-27x + 20189 (3)
y>-5.58x + 4431 (4)
In the inequalities, x and y are the same as defined above.
[0038] If the malic acid and free amino acid concentrations of the
fermentation substrate satisfy the relationship of inequality (4) above, it
will be possible to obtain a solid fermented soy milk product which is
in neither a gel nor a sol state. Thus, if the malic acid and free amino
acid concentrations of the fermentation substrate satisfy the
relationships specified by inequality (1), inequality (2), inequality (3)
and inequality (4), then it will be possible to obtain a solid fermented
soy milk product with a more excellent outer appearance.
[0039] The malic acid and free amino acid concentrations of the
fermentation substrate may also be adjusted so as to satisfy the
relationships represented by inequality (3), inequality (4) and inequality
). |
y>-27x + 20189 (3)
y>-5.58x + 4431 (4)
y <-1.95x + 2622 (5) |
In the inequalities, x and y are the same as defined above. A
proviso here is that y > 0.
[0040] If the malic acid and free amino acid concentrations of the

fermentation substrate satisfy the relationship of inequality (4) above, it

11
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will be possible to obtain a solid fermented soy milk product which is
in neither a gel nor a sol state. Moreover, if the malic acid and free
amino acid concentrations of the fermentation substrate satisfy the
relationship specified by inequality (5) above, it will be possible to
minimize air bubbles, water dissociation, cracking and splitting. Thus,
by satisfying the relationship specified by inequality (3), inequality (4)
and inequality (5), it is possible to obtain a solid fermented soy milk
product with an even more excellent outer appearance.
[0041] Other additives may also be added to the fermentation substrate.
Examples of such additives include sugars (sucrose, maltose, fructose,
glucose, stachyose, raffinose and the like), plant extracts (for example,
malt extract), aromatics (for example, yogurt flavor), sweeteners (for
example, trehalose aspartame, sucralose and acesulfame potassium),
starches (for example, potato starch), processed starches (for example,
acetylated phosphoric acid crosslinked starch), dextrin, and thickened
polysaccharides (for example, guar gum, locust bean gum and pectin).
[0042] [Heterofermentative lactic acid bacteria] |
Heterofermentative lactic acid bacteria are lactic acid bacteria
that produce ethanol and carbon dioxide from sugar, in addition to
lactic acid. Examples of heterofermentative lactic acid bacteria
include Lactobacillus species such as Lactobacillus fermentum,
Lactobacillus ‘brevis and Lactobacillus reuteri, Leuconostoc species,
QOenococcus species, Weissella species, Carnobacterium species and
Lactosphaera species. The heterofermentative lactic acid bacteria
may be of a single type alone, or two or more types in admixture.

[0043] These heterofermentative lactic acid bacteria may be lactic acid

12
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bacteria belonging to the genus Lactobacillus, and more preferably
they are lactic acid bacteria belonging to Lactobacillus brevis.
[0044] The lactic acid bacteria belonging to Lactobacillus brevis may
be strain SBL88, Lactobacillus brevis SBCB027 (deposit number:
FERM BP-10630), Lactobacillus brevis SBC8044 (deposit number:
FERM BP-10631), Lactobacillus brevis JCMI1061, Lactobacillus
brevis JCM1065 or Lactobacillus brevis JCM1170, because these can
produce fermented soy milk beverages having even further reduced soy
milk odor, and satisfactory flavor with an even greater refreshing
quality. The lactic acid bacteria belonging to Lactobacillus brevis
may be of a single type alone, or two or more types in admixture.
[0045] Incidentally, Lactobacillus brevis JCMI1061, Lactobacillus
brevis JCM1065 and Lactobacillus brevis JCM1170 can be purchased
from a publicly known cell bank such as Riken BioResource Center or
JCRB.
[0046] There are no particular restrictions on use of the
heterofermentative lactic acid bacteria in the fermentation step, and
appropriate conditions may be set according to the type of
heterofermentative lactic acid baéteria used. When strain SBL88 is
used as a heterofermentative lactic acid bacterium, for example, it may
be added so that the amount of heterofermentative lactic acid bacteria
with respect to the fermentation substrate is 1 x 10 to 1 x 10 cfu/mL.
[0047] [Starter bacteria]

Other lactic acid bacteria may also be used in combination with
the heterofermentative lactic acid bacteria. Such lactic acid bacferia

may include yogurt starter lactic acid bacteria (hereunder also referred

13
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to as "starter bacteria"), which may be one or more types of lactic acid
bacteria selected from the group consisting of Strepfococcus
thermophilus, Lactobacillus delbrueckii subspecies bulgaricus, and
Lactobacillus  delbrueckii  subspecies lactis. By using the
heterofermentative lactic acid bacteria in combination with yogurt
starter bacteria, it is possible to shorten the fermentation time.

[0048] There are no particular restrictions on the amount of starter
bacteria to be used for the fermentation step, and appropriate optimal
conditions may bet set depending on the starter bacteria used. While
not limitative, the starter bacteria may be added at 1 x 10* to 1 x 107
cfu/mL with respect to the fermentation substrate, for example.

[0049] [Fermentation step]

The fermentation step is a step in which the fermentation
substrate is fermented with heterofermentative lactic acid bacteria. In
the fermentation step, the heterofermentative lactic acid bacteria are
added to the fermentation substrate, and lactic acid fermentation is
carried out by the heterofermentative lactic acid bacteria to obtain a
solid fermented soy milk product. The fermentation substrate may
also be fermented with starter bacteria in addition to the
heterofermentative lactic acid bacteria. The order of addition of the
heterofermentative lactic acid bacteria and starter bacteria may be as
desired. Also, parallel or isolated double fermentation may be carried
out with heterofermentative lactic acid bacteria and starter bacteria.
[0050] The fermentation time may be appropriately set according to the
conditions, including the type of heterofermentative lactic acid bacteria

used, the amount used, the temperature, and the malic acid and free
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amino acid concentrations of the fermentation substrate. As an
example of using strain SBL88 as a heterofermentative lactic acid
bacterium, when the malic acid and free amino acid concentrations of
the fermentation substrate satisfy the conditions specified by inequality
(1), inequelity (2) and inequality (3), or when they satisfy the
conditions specified by inequality (1), inequality (2), inequality (3) and
inequality (4), or when they satisfy the conditions specified by
inequality (3), inequéﬁty (4) and inequality (5), the fermentation time
maybe between 4 hours and 26 hours. The fermentation time may be
between 6 hours and 24 hours, between 8 hours and 22 hours, or
between 10 hours and 20 hours. If the fermentation time is 10 hours
or longer, it will be possible to more thoroughly solidify the soy milk.
Also, if the fermentation time is 26 hours or less, it will be possible to
prevent over-fermentation and production of air bubbles, water
dissociation, cracking, splitting and the like. It will also be possible to
reduce the risk of increased production cost and contamination.

[0051] When starter bacteria are used in combination therewith, the
fermentation time can be shortened. As an example of the
fermentation time with cémbination use, when strain SBL88 is used as
a heterofermentative lactic acid bacterium, and the malic acid and free
amino acid concentrations of the fermentation substrate satisfy the
conditions specified by inequality (1), inequality (2) and inequality (3),
or when they satisfy the conditions specified by inequality (i),
inequality (2), inequality (3) and inequality (4), or when they satisfy the
conditions specified by inequality (3), inequality (4) and inequality (5),

the fermentation time maybe between 4 hours and 13 hours.

15
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[0052] The fermentation temperature may be appropriately set
according to the type of heterofermentative lactic acid bacteria and type
of starter bacteria used. Using strain SBL88 as an example of a
heterofermentative lactic acid bacterium, the fermentation temperature
may be 25 to 35°C, such as 30°C.

[0053] [Solid fermented soy milk product]

The manufacturing process describeda above allows
solidification of soy milk using heterofermentative lactic acid bacteria.
The obtained solid fermented soy milk product not only contains the
abundant nutrients from soybean, but also has reduced air bubble
formation, water dissociation and crazing. Therefore, the solid
fermented soy milk product may be used directly as a food or beverage,
or it may be used as a food or beverage material.

[06054] [Food or beverage]
A food or beverage of the invention may be the solid fermented

soy milk product itself, or a food or beverage containing the solid

- fermented soy milk product. Examples of foods and beverages that

are solid fermented soy milk products themselves include fermented
soy milk, yogurt and cheese. Examples of foods and beverages to
contain the solid fermented soy milk product include emulsified
seasonings (margarine, dressings, mayonnaise and the like), other
seasonings (sauces, ketchup and the like), confectioneries (ice cream,
candy, caramel, chocolate and the like), and beverages (non-alcoholic
beverages, alcoholic beverages and the like).

Examples

[0055] The present invention will now be explained in greater detail

16
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based on examples.

The production examples shown in Table 1

correspond to Tables 5, 8 and 13, the production examples shown in

Table 2 correspond to Tables 6, 9 and 14, and the production examples

shown in Table 3 correspond to Tables 7, 10 and 15. The production

examples shown in Table 4 correspond to Tables 11 and 12 and 16.
[0056] [Table 1]

Malic acid concentration [ppm]
155 647 918 1452 2155
738 Prod. Ex.1 | Prod. Ex.2 | Prod. Ex.3 | Prod. Ex.4 | Prod. BEx. §
Free amino acid 930 Prod. Ex. 6 | Prod. Ex. 7 | Prod.Ex. 8 - Prod. Ex. 9
concentration 1121 | Prod. Ex, 10 | Prod. Ex. 11 | Prod. Ex. 12 | Prod. Ex. 13 | Prod. Ex. 14
Tppm] 1313 | Prod. Ex. 15 | Prod. Ex. 16 | Prod. Ex. 17 | Prod. Ex. 18 | Prod. Ex. 19
1505 | Prod. Ex. 20 | Prod. Ex. 21 | Prod. Ex. 22 - Prod. Ex. 23
[0057] [Table 2]
Malic acid concentration [ppm]
155 | 202 | 238 | 288 | 340 | 446 | 647 | 918 | 1452 | 2155
Free amino
acid 738 Prod. | Prod. | Prod. | Prod. | Prod. | Prod. | Prod. | Prod. | Prod. | Prod.
concentration Ex. 1 |Ex.24 |Ex.25|Ex. 26 |Ex. 27 |Ex. 28| Ex.2 | Ex. 3 | Ex. 4 | Ex. 5
[ppm]
[0058] [Table 3]
Malic acid concentration [ppm]
155
738 Prod. Ex. 1
746 Prod. Ex. 29
757 Prod. Ex. 30
Free amino acid 776 Prod. Ex. 31
concentration 815 Prod. Ex, 32
[ppm] 891 Prod. Ex. 33
930 Prod. Ex. 6
1121 Prod. Ex. 10
1313 Prod. Ex. 15
1505 Prod. Ex, 20
[0059] [Table 4]
Malic acid concentration [ppm]
155 647 918 1452
Free amino acid 738 Prod. Ex. 34 | Prod. Ex.35 | Prod. Ex. 36 | Prod. Ex. 37
concentration 930 | Prod.Ex.38 | Prod. Ex. 39 | Prod. Ex. 40 | Prod. Ex. 41
[ppm] | 1121 | Prod. Ex.42 | Prod. Ex.43 | Prod. Ex.44 | Prod. Ex. 45

[0060] [Measurement and evaluation methods]

17
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<Malic acid concentration measurement method>

The malic acid concentration of the fermentation substrate was
measured using an organic acid analysis system (Prominence, product
of Shimadzu Corp.).
[0061] <Free amino acid concentration measurement method>

The free amino acid concentration of the fermentation substrate
was measured using an amino acid analyzer (L-8300, product of
Hitachi High-Technologies Corp.).
[0062] <pH measurement method>

The pH of the fermentation substrate and fermentation product
was measured using a pH meter (IM-55G, product of Toa DKK Corp.).
[0063] <Cell count measureinent method>

The cell count of SBL88 was- measured by the following
method.  First, 10 to 100 pL of the fermentation substrate or
fermentation product, diluted with physiological saline, was sampled
and seeded in MRS agar medium containing 15 ppm by mass of iso-
alpha acid and subjected to stationary culturing at 30°C for 48 hours.
After culturing, the number of formed colonies were counted and the
SBL88 cell count was calculated. Culturing under these conditions is
assumed to allow proliferation of SBL88 alone. Thus, the SBL8S
count can be measured by counting the number colonies formed.
[0064] On the other hand, the count of starter bacteria was measured
by the following method. First, 10 to 100 pL of the fermentation
substrate or fermentation product, diluted with physiological saline,
was sampled and seeded in MRS agar medium containing no iso-alpha

acid and stationary cultured at 43°C for 48 hours.  After culturing, the
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number of formed colonies were counted and the starter cell count was
calculated. Culturing under these conditions will presumably allow
proliferation of the starter bacteria alone. Thus, the starter cell count
can be measured by counting the number colonies formed.
[0065] <State evaluation method>

A group of evaluators experienced in judging substance states
visually evaluated the state (liquid or solid state) of the fermentation
product.
[0066] <Air bubble evaluation method>

A group of evaluators experienced in judging the presence of
air bubbles visually evaluated the presence of any air bubbles in the
fermentation product.
[0067] <Water dissociation evaluation method>

A group of evaluators experienced in judging the presence of
water dissociation visually evaluated the presence of any water
dissociation in the fermentation product.
[0068] <Cracking or splitting evaluation method>

A group of evaluators experienced in judging the presence of
cracking or splitting visually evaluated the presence of any cracking or
splitting in the fermentation product.
[0069] <Maximum cell count measurement method>

The maximum cell count was determined by periodic sampling
and measurement of the cell count by the method described above, and
recording the measurement results for the greatest cell count during the
fermentation period.

[0070] [Single fermentation (Production Examples 1 to 33)]

19
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<Starting materials>

Soy milk: Oishii Unprocessed soy milk (product of Kikkoman
Corp.)

Heterofermentative lactic acid bacteria: strain SBL88

Soybean peptide: HINUTE-S (product of Fuji Oil Co., Ltd.)

Malic acid: L-malic acid (product of Sigma Aldrich Japan, KK.)

Sugar: NUFRUCT 55 (product of Showa Sangyo Co., Ltd.,
high-fructose cém syrup (isomerized sugars containing >55%
fructose))
[0071] <Fermentation substrate>

The sugars, malic acid and soybean peptide were mixed and
melted in the soy milk.
[0072] Malic acid was added to the fermentation substrate so as to an
added malic acid (without the malic acid in the soy milk) concentration
of 0 mass%, 0.0025 mass%, 0.005 mass%, 0.01 mass%s, 0.0125 masé%,
0.025 mass%, 0.05 mass%, 0.10 mass%, 0.15 mass% or 0.2 mass%
based on the total mass of the fermentation substrate. This allowed
the malic acid concentration of the fermentation substrate to be
adjusted to 155 ppm, 202 ppm, 238 ppm, 288 ppm, 340 ppm, 446 ppm,
647 ppm, 918 ppm, 1452 ppm or 2155 ppm (all measured values).
The malic acid concentration of the fermentation substrate was
measured by the method described above.
[0073] Soybean peptide was added to the fermentation substrate so as
to the soybean peptide concentration of 0 mass%, 0.01 mass%, 0.025
mass%o, 0.05 mass%, 0.1 mass%, 0.2 mass%, 0.25 mass%, 0.5 mass%,

0.75 mass% or 1 mass%, based on the total mass of the fermentation
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substrate. This allowed the free amino acid concentration of the
fermentation substrate to be adjusted to 738 ppm, 746 ppm, 757 ppm,
776 ppm, 815 ppm, 891 ppm, 930 ppm, 1121 ppm, 1313 ppm or 1505
ppm (all measured values). The free amino acid concentration of the
fermentation substrate was measured by the method described above.
[0074] <Fermentation step>

After sterilizing the fermentation substrate at 80°C for 60
minutes, it was cooled to 30°C. To this there was added strain SBL88
to 3 % 10° cfw/mL, and stationary culturing was carried out at 30°C.
The state was then confirmed by the method described above and the
time until confirmation of solidification of the fermentation substrate,
i.e. the fermentation time to solidification, was measured, with the
results shown in Tables 5 to 7. Also, the cell count of strain SBL88
and the pH of the fermentation product, upon confirmation of
solidification, were also measured by the method described above, with
the results shown in Tables 5 to 7. When no solidification was
confirmed, the cell count of strain SBL88 and the fermentation
substrate pH from the start of fermentation until 24 hours thereafter
were measured by the method described above, with the results shown
in Tables 5 to 7.
[0075] <Fermentation product evaluation>

The presence of any air bubbles, water dissociation, cracking or
splitting in the obtained fermentation product, and the time until they
were confirmed, were evaluated by the method described above, with
the results shown in Tables 8 to 10.  Also, the maximum cell count for

strain SBL88 and the fermentation time to maximum cell count (listed
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as "fermentation time" in Table 8 to 10) were evaluated by the methods
described above, with the results shown in Tables 8 to 10.

[0076] [Table 5]

Malic acid concentration [ppm]

155 647 18 1452 2155
Fermentation 24hrs | yeprs | <18hrs | <18hrs | <18hrs
time and state Liquid

738 [pH 6.12 5.59 5.64 575 589
gﬁ;ﬁgﬂ 75107 | 14%x10° | 1.5 % 10° | 1.1x 10° | 9.0 x 107
Fermentation 20hrs | <18hrs | <18hrs <18 hrs
time and state
930 [pH 4.6 4.96 5.14 ND 5.58
Cell count g 8 8 7
(/L) 3.6%x10° | 1.5x10° | 1.1 x 10 9.5 x 10
Free amino Fermentation 20hrs | <18hrs | <18hrs | <18hrs | <18 hrs
id time and state
aac 1121 [pH 523 505 520 521 4.99
concentration C H t
[ppm] (cffu/?f? 36x10° | 26x10° | 24x10° | 1.5x10° | 33 x 10°
Fermentation

. <18hrs | <18hrs | <18hrs | <18hrs | <18 hrs
time and state

1313 |[pH 5.04 5.12 5.19 5.28 548

gﬁbfgft 12x10% | 1.1x10° | 9.0x107 | 1.5% 10% | 3.6 x 10°
Fermentation <18hrs | <18hrs | <18hrs <18 Trs
time and state
1505 [pH 5.00 513 513 ND 4.92
Cell count 8 8 7 S
>
(efuml) 27108 | 1.5x10° | 9.0%10 38 %10

[0077] [Table 6]

Malic acid concentration [ppm]
155 | 202 | 238 | 288 | 340 | 446 | 647 | 918 | 1452 12155

Femmente | nq s | 24hes | 24hs | Pg | 22 | <20 [<18|<18| <18 <18
. , Liquid | Liquid | Liquid hrs | hrs | hrs | hrs | hrs | hrs

Free amino acid 738 and state gel
concentration [ppm] 2 pH 6.12 | 553 | 571 | 549 [559]578 |559(5.64]5.75 5.8

Cellcount| 7.5x | 3.1x | 1.4x |33 x [14x|14%[14x[15x|1.1x[9.0x%
{chymL) | 107 108 10% | 10% | 10% | 10% | 108 | 10° | 10% | 107

[0078] [Table 7]

Malic acid concentration
[ppm]
155
» ‘ Fermentation time and 24 hrs Liquid
Free amino acid 738 state
concentration pH 6.12
[ppm] Cell count (cf/mL) 7.5 x 107
746 | Fermentation time and 24 hrs Soft gel
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state
pH 5.28
Cell count (cfw/mL) 2.9 x 10°
Fermentation time and 24 hrs Soft gel
757 state
pH 5.49
Cell count (cfi/ml) 8.2 x 10°
Fermentation time and 29 hrs
776 state
> [pH 5.13
Cell count (cfu/mL) 2.7 x 10°
Fermentation time and
20 hrs
815 state
pH 5.09
Cell count (cfu/mL) 5.8 x 10°
Fermentation time and 20 hrs
801 state
pH 4,94
Cell count (cfu/mL) 6.8 x 10°
Fermentation time and 20 hrs
930 state
pH 4.69
Cell count (cfu/mL) 3.6 x 10°
Fermentation time and 20 hrs
1121 state
pH 5.23
Cell count (cfivmlL) 3.6 x 10°
Fermentation time and <18 Ts
1313 state
pH 5.04
Cell count (cf/mL) 1.2 % 10°
Fggnentauon time and <18 hrs
1505 state .
pH 5.00
Cell count (cfu/ml) 2.7 x 10°
[0079] [Table 8]
Malic acid concentration [ppm]
; 155 647 918 1452 2155
Alir bubbles None None None None None
L Low High
‘Water dissociation None None None (20brs) | (24 hrs)
. Large
738 Scrﬁft}fnng and None None None None cracks
pUng (24 hrs)
Free amino acid Maximum cell count 3 s g 8 8
concentration (cfu/mL) 4.6x10°14.1x10°12,7%x 10°[4.9x10°] 1.2 x 10
[ppm] Fermentation time 20hrs | 20hrs | 20hrs | 20 ks 24 hrs
Air bubbles None None None None
. . Low High
7
030 Water dissociation None None (22 hrs) o (18 hrs)
Cracking and Large
splittin = None None Nomne cracks
PTG (18 hrs)
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Maximum cell count 8 8| q 8 : 8
(cfu/mL) 3.6 x10°|2.0 x 10°|3.7 x 10 3.7x10
Fermentation time 20 hrs 22hrs | 24 hrs 24 hrs
. Many
Air bubbles None None None None (18 hrs)
N Low Low Low High
Water dissociation None (20 hrs) | (20 hrs) | (20 frs) | (18 brs)
15 -
121 créd.(m“’ and None None None None None
splitting
?fgﬁi“;“ cellcount | 5 5. 108126 x 10°]2.4 x 10°|3.6 x 108| 5.3 x 10°
Fermentation time 24 hrs 18 hrs 18 hrs 22 hrs 22 hrs
. Many
Air bubbles None None None None (18 hrs)
e Low Low Low Low High
Water dissociation | ») ) | (20 hrs) | (20 hrs) | (20 hrs) | (18 hrs)
1313 Crgclfmg and None None None None None
splitting
lgfg’lj;nf;“ cell count |4 o 10°] 1.5 x 10°| 1.8 x 10°]2.8 x 10*] 3.9 x 10°
Fermentation time 24 hrs 20hrs | 24 hrs 24 hrs 20 hrs
. Many
Air bubbles None None None (18 hrs)
. Low Low Low High
Water dissociation (2 hrs) | (22 hrs) | (22 hrs) (18 hrs)
1505 Cl'?‘d?mg and None None None ND None
splitting
Maximum cell count 8 8 8 8
9
(cfu/mL) 2.7 x10%12.0x10°|2.1 x 10 3.8x10
Fermentation time 24 hrs 22hrs | 22hrs 18 hrs
[0080] [Table 9]
Malic acid concentration [ppm]
155 | 202 | 238 | 288 | 340 | 446 | 647 | 918 | 1452 | 2155
Alir bubbles None | None | None | None | None | None | None | None | None | None
Wat ) Low | High
d'a oo None { None | None | None | None | None | None | None | (20 (24
issociation
hrs) | hrs)
F . Large
Tee amino Crackine and cracks
acid n . 2 None |None | None | None | None | None | None | None | None
.| 738 | splitting ; (24
concentratio hr
5)
1 [ppm] Mazximum cell
count 4.6; 31 BX 1.48>< 3.38>< 1.48X 2.08>< 4,1 8>< 2.73X 4.98>< 1.23><
(chw/mL) 10 10 10 10 10 10 10 10 10 10
Fermentation 24 18 16 20 20
time 20 hrs hrs 24 hrs| 24 hrs brs | hrs | hrs 20 hrs hrs 24 hrs

[0081] [Table 10]
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Mialic acid concentration [ppm]

155
Air bubbles None
Water dissociation None
738 | Cracking and splitting None
Maximm cell count (cfu/mL) 46 x 10°
Fermentation time 20 hrs
Air bubbles None
Water dissociation None
746 | Cracking and splitting None
Maximum cell count (cfu/mL) 2.9 x 10°
Fermentation time 24 hrs
Air bubbles None
Water dissociation None
757 | Cracking and splitting None
Maximum cell count (cfi/mL) 8.2 x 10°
Fermentation time 24 hrs
Air bubbles None
Water dissociation None
776 |Cracking and splitting None
Maximum cell count (cfu/mL) 4.8 x 10°
Fermentation time 24 hrs
Air bubbles None
‘Water dissociation None
815 | Cracking and splitting None
Maximum cell count (cfu/mL) 8.0 x 10°
Free amino acid Fermentation time 24 hrs
concentration [ppm] Air bubbles None
Water dissociation None
891 |Cracking and splifting None
Maximum cell count (cfu/mL) 1.0 x 10°
Fermentation time 24 hrs
Air bubbles None
‘Water dissociation None
930 | Cracking and splitting None
Maximum cell count (cf/mL) 3.6 x 10°
Fermentation time 20 hrs
Air bubbles None
Water dissociation None
1121 | Cracking and splitting None
Maximum cell count (cfu/mL) 5.5 x 10°
Fermentation time 24 hrs
Air bubbles None
Water dissociation Low (22 hrs)
1313 | Cracking and splitting None
Maximum cell count (cfiymL) 1.6 x 10°
Fermentation time 24 hrs
Air bubbles None
Water dissociation Low (22 hrs)
1505 | Cracking and splitting None
Maximum cell count (cfu/mL) 2.7 x 10°
Fermentation time 24 hrs :

[0082] [Combined fermentation (Production Examples 34 to 45)]
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<Starting materials™>

Soy milk: Oishii Unprocessed soy milk (product of Kikkoman
Corp.)

Heterofermentative lactic acid bacteria: strain SBL88

Starter bacteria: Yomix495LYO (product of Danisco, mixture of
Streptococcus thermophilus and Lactobacillus delbrueckii subspecies
bulgaricus)

Soybean peptide: HINUTE-S (product of Fuji Oil Co., Ltd.)

Malic acid: L-malic acid (product of Sigma Aldrich Japan, KK.)

Sugar: NUFRUCT 55 (product of Showa Sangyo Co., Ltd.)
[0083] <Fermentation substrate>

The fermentation substrate was prepared in the same manner as
[Single fermentation] above.
[0084] <Fermentation step>

After sterilizing the fermentation substrate at- 80°C for 60
minutes, it was cooled to 30°C. To this there were added strain
SBL88 to 3 x 10° cf/mL and the starter bacteria (Yomix495LYO) to 8
x 10* cfu/mL, and stationary culturing was carried out at 30°C. Next,
as in [Single fermentation] above, the fermentation time to
solidification and the pH were measured, with the results shown in
Table 11. The cell count of strain SBL88 and the cell count of the
starter bacteria upon confirmation of solidification were also measured,
with the results shown in Table 11.
[0085] <Fermentation product evaluation>

The presence of any air bubbles, water dissociation, cracking or

splitting in the obtained fermentation product, and the time until they
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were confirmed, were evaluated by the method described above, with
the results shown in Table 12. The maximum cell counts of strain
SBL88 and the starter bacteria, and the fermentation time until reaching
the maximum cell counts, were evaluated by the methods described
above, with the results shown in Table 12.

[0086] [Table 11]

Malic acid concentration {ppm]

155 647 018 1452
ii‘;g‘enta“‘m tmeand | 1y | <iihes | <lihws | <11 hrs
ol 518 532 525 | 530

738 | SBL88 Cell count
{cfi/mL)

Starter cell

count (cfu/mL)
Fermentation time and
state

8.0x107 | 1.0x10° | 9.5%107 | 9.0 x 107

1.4x10° | 1.9x10° | 1.9x10° | 2.1 x 10°

<llhrs | <IThrs | <1lhrs | <11hss

Free amino acid pH . 4.80 4.82 4.86 4.91
concentration 930 | SBLS8 Cell count 8 8 7 7
: 12x10° | 1.2x10° | 85x10° | 85x10
[ppm] (cfu/mL) ,
Starter cell count 7 \ 7 L inT I
(cfi/oL) 5.5 % 1‘0 7.0x10° | 75x10" | 1.6 x 10
Fermentation time <1lhrs | <11hrs | <1lhrs | <11hrs
and state - :

pH 4.81- 4.87. | 492 - 495

1121 |SBL88 Cell count . 7 3 7 7
(cf/mL)’ 8.0_>< 10 1.5x10° | 2.0 x 10" ,7'0 % 10
Starter cell count
(cfu/mL)

9.0x10" | 8.0x107 | 7.0 x 10" | 9.0 x 107

[0087] [Table 12]
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Malic acid concentration [ppm]

155 647 918 | 1452

Air bubbles None | None | None | None
Water dissociation None | None | None | None
Cracking and splitting « None | None | None | None
Maximum cell 1.Ix | 23 | 1.0x7| 95x
count {cfw/mL) 10° 10® 10° | 107
738 SBL88 Fermentation time until
. 15hrs | 15hrs | 17 hrs | 17 brs
maximum cell count
Maximum cell count 33x | 46x | 3.0x | 42
Starter | {cfu/mL) 10 108 108 | 10°
cell Ferrqemamon time until 7 hrs | 13 hrs | 17 hrs | 17 hrs
maximum cell count
Low | Low
Air bubbles None | None | (11 (11
hrs) hirs)
Low | Low
Water dissociation None | None | (17 17
hrs) hrs)
Free amino Cracking and splitting None | None | None | None
acid 930 Maximum cell count 1.5 g>< 1.2 8>< 23 BX 2.98><
concenfration SBLS8E (cfu/mL) T ; 10 10 10 10
[opm] Fermentation time unil 13 brs | 11 hrs | 17 frs | 17 hrs
maximum cell count
Maximum cell count 27 x | 22x%x | 22x | 2.7
Starter | (cfu/mL) 10 10° 10 108
cell Fern_lentatlon time until 17 hrs | 13 hes | 13 hrs | 17 hrs
maximum cell count

Air bubbles None | None | None | None
Low | Low
Water dissociation None | None | (17 (17
“hrs) hrs)
Cracking and splitting None | None | None | None
Maximum cell count 5.0 8>< 34 s>< 2.9 gx 32 8><
e SBL8S gfeﬁﬂmii;‘zion time until ' > 2 -~ >
- 17hrs | 17 hrs | 17 hrs | 17 hus
maximum cell count
Maximum cell count 44x | 42x | 45x | 47x
Starter | (cfu/mL) 10°% 10° 108 | 10°
cell Fer]fl?entatlon time until 17hrs | 17 hrs | 17 hes | 17 hrs
maximum cell count

[0088] <Overall evaluation method>

The obtained solid fermented soy milk products were each
given an overall evaluation on the following scale. The results are
shown in Tables 13 to 15 (single fermentation) and Table 16 (combined
fermentation).

VG: (i) No air bubbles, (ii) no water dissociation, (iii) no
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cracking or splitting, and (iv) a non-gel, non-sol solid.

G: (i) No air bubbles, or only few air bubbles, (ii) no water
dissociation, or only minimal water dissociation, (iii) no cracking or
splitting, or only minimal cracking or splitting, and (iv) a non-gel, non-
sol solid, but not falling under VG

F: (i) No air bubbles (ii) no water dissociation, and (iii) no
cracking or splitting, but (iv) a very soft gel even after 24 hours of
fermentation (a gel that collapsed when tilted).

P: (iv) A solid, but having at least one of the following: (i)
numerous air bubbles, (ii) considerable water dissociation, or (iii)
cracking or splitting.

VP: Liquid without solidification even after 24 hours of
fermentation.

[0089] The relationship between the malic acid and free amino acid
concentrations and the overall evaluation results, with single

fermentation, are shown in Fig. 1.

[0090] [Table 13]

Malic acid concentration [ppm]
155 647 918 1452 2155
738 VP VG VG G P
Free amino acid 930 VG VG G ND P
concentration 1121 vG G G G P
[ppm] 1313 G G G G P
1505 G G G ND P

[0091] [Table 14]

Malijc acid concentration [ppm]
155 | 202 | 238 | 288 | 340 | 446 | 647 | 918 | 1452 | 2155
Free amino ‘
acid
concentration 738 | VP | VP | VP F VG | VG | VG | VG G P
[ppm]

[0092] [Table 15]
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Malic acid concentration
[ppm]
155
738 VP
746 F
757 F
Free amino acid 77? VG
concentration 813 VG
ppm] 891 VG
930 VG
1121 VG
1313 G
1505 G

[0093] [Table 16]

Malic acid concentration [ppm]
155 647 918 1452
Free amino acid 738 VG VG VG S
concentration [ppm] 930 VG VG G G
1121 VG VG G G

[0094] Heterofermentative lactic acid bacteria have been problematic
because of their slow fermentation and inability to harden fermentation
substrates, but by adjusting the malic acid and free amino acid
concentrations of the fermentation substrate (soy milk) it has become
possible to achieve sufficient solidification. Furthermore, in the
fermentation conditions for these examples, when the malic acid and
free amino acid concentrations satisfied the conditions of inequality (1),
inequality (2) and inequality (3), the overall evaluation was VG G or F,
and it was possible to further minimize generation of air bubbles, water
dissociation, and cracking and splitting. Furthermore, when the malic
acid and free amino acid concentrations satisfied the conditions
specified by inequality (1), inequality (2), inequality (3) and inequality
(4) above, the overall evaluation was VG or G and it was possible to
obtain a solid fermented soy milk product with a more excellent outer
appearance. Moreover, when the malic acid and free amino acid

concentrations satisfied the conditions specified by inequality (3),
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inequality (4) and inequality (5) above, the overall evaluation was VG,
and it was possible to obtain a solid fermented soy milk product with
an even more excellent outer appearance (Production Examples 1 fo
33).

[0095] Furthermore, by using starter bacteria in combination, it was
possible to obtain a solid fermented soy milk product with an excellent

outer appearance in a shorter period of time (Production Examples 34
to 45).
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CLAIMS

1. A process for manufacturing a solid fermented soy milk product,
comprising: a fermentation step in which a fermentation substrate
containing soy milk and with adjusted malic acid and free amino acid
concentrations, is fermented with heterofermentative lactic acid
bacteria.
2. The process according to claim 1, wherein the malic acid and
free amino acid concentrations are adjusted so as to satisfy the
relationships specified by inequality (1), inequality (2) and inequality
(3).

0<x <2000 (1)

0 <y <1500 (2)

y > -27x + 20189 (3)

[In these inequalities, y represents the malic acid concentration
(ppm by mass), and x represents the free amino acid concentration
(ppm by mass).]
3. The process according to claim 1, wherein the malic acid and
free amino acid concentrations are adjusted so as to satisfy the
relationships specified by inequality (1), inequality (2), inequality (3)
and inequality (4).

0<x<2000 (1)

0<y<1500(2)

y>-27x +20189 (3)

y>-5.58x + 4431 (4)

[In these inequalities, y represents the malic acid concentration

(ppm by mass), and x represents the free amino acid concentration
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(ppm by mass).]
4. The process according to claim 1, wherein the malic acid and
free amino acid concentrations are adjusted so as to satisfy the
relationships specified by inequality (3), inequality (4) and inequality
(5).

v >-27x+ 20189 (3)

vy >-5.58x + 4431 (4)

y <-1.95% + 2622 (5)

[In these inequalities, y represents the malic acid concentration
(ppm by mass), and x represents the free amino acid concentration
(ppm by mass). A proviso here is thaty > 0.]
5. The process according to any one of claims 1 to 4, wherein the
heterofermentative lactic acid bacteria are lactic acid bacteria
belonging to Lactobacillus brevis.
6. The process according to claim 5, wherein the
heterofermentative lactic acid bacteria are one or more strains selected
from among Lactobacillus brevis SBC8803 (deposit number: FERM
BP-10632), Lactobacillus brevis SBC8027 (deposit number: FERM
BP-10630), Lactobacillus brevis SBC8044 (deposit number: FERM
BP-10631), Lactobacillus brevis JCMI1061, Lactobacillus brevis
JCM1065 and Lactobacillus brevis JCM1170.
7. The process according to any one of claims 1 to 6, wherein the
heterofermentative lactic acid bacteria is Lactobacillus brevis SBC8803
(deposit number: FERM BP-10632).
8. The process according to any one of claims 1 to 7, wherein the

free amino acid concentration is adjusted by addition of a product of
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proteolysis.

9. The process according to claim 8, wherein the product of
proteolysis is seybean peptide.

10.  The process according to any one of claims 1 to 9, wherein the
fermentation substrate is fermented by one or more types of lactic acid
bacteria selected from the group consisting of Strepfococcus
thermophilus, Lactobacillus delbrueckii subspecies bulgaricus and
Lactobacillus  delbrueckii subspecies lactis, in addition to the
heterofermentative lactic acid bacteria.

11. A solid fermented soy milk product produced by the process
according to any one of claims 1 to 10.

12. A food or beverage containing the solid fermented soy milk

product according to claim 11.
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