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commercial scale, for the following reasons: ULT HONSHA of 1-19, Higashi
Shin-   (a) the conditions for cultivation must be bashi 1-chome, Minato-ku
Tokyo, Japan,  strictly anaerobic;                    50 a Japanese Body
Corporate, do hereby    (b) the nutritional requirement for the 5  declare
the invention, for which we  cultivation is complicated and strict, and
pray that a patent may  be granted to us, and  therefore a bacterium does
not propagate in the method by which it is to be performed,  a pure milk
medium which does not con- to be particularly described in and by the  tain
any added growth-promoting substance,  55 following statement:-         .
for example  yeast extract; 10    The present invention relates to a  and
fermented milk product containing a viable   (c) it is difficult to
maintain a bacterium Bifidobacterium which may be used as a  viable for a
long time at a low pH if the acid- . foodstuff or a drink  or as an
additive  resistance of the bacterium is low.   60 thereto, and to a
process for producing    These difficulties are not encountered 15  same.
with lactic-acid forming bacteria, which are Bifidobacteria are well known
as  widely used in milk processing. dominant bacteria found in the
intestinal   If a growth-promoting substance for a flora of a breast-fed
infant. Bifidobacteria.  Bifidobacterium is added to a milk medium,  65 are
known to have various physiological  the Bifidobacterium can be cultivated
even 20  effects, for example:'                  under aerobic conditions.
However, the (a) suppression of putrefactive bacteria;  product from this
culture often impairs the (b) inhibition  of production of -toxic  taste
and flavour of the product. In addition amines;
to this disadvantage, growth-promoting sub-  70 (c) promotion of digestion
of human milk  stances are generally expensive, and there- 25   casein by
the action  of phosphoprotein  fore not  practically used. phosphatase;
We have discovered new strains of Bifido- and
bacteria, having special properties, for (d) growth inhibition of
pathogenic  example:                                75 bacteria in
conjunction with lowering the    (a) such strains can be actively propog-
30   pH in the intestites by production of acids  ated under aerobic
conditions without any for example, lactic acid, acetic acid and  added
growth-promoting or reducing formic acid.
agents; However, an infant who is bottle-fed has   (b) a cultivated product
free from unfav-  80 .    very few intestinal  Bifidobacteria which, as
ourable tastes can be produced, and the 35  indicated above, help to keep
the intestines  seasoning of such a product is easy; healthy. This is
considered to be the reason    (c) since additives (for example growth- why
a bottle-fed infant is more susceptible  promoting substances) are not
required for to intestinal diseases than is a breast-fed  cultivation, a
food product suitable as a  85 infant. A modified milk powder has there-
food for infants or as an additive to a food 40  fore been  prepared as a
substitute for          for infants may be produced; and human milk so that
a: bottle-fed  infant is   (d)  such strains  are essentially oxygen able
to maintain  an intestinal flora con-     resistant and the nutrition
conditions re- taining a Bifidobacterium.            quired for their
cultivation are simple.  90 The cultivation of a standard strain of a    As
a result of  these advantages, the 45   Bifidobacterium  by the
conventional       bacteria   in a cultivated product remain method in a
medium of, for example, milk  viable during preservation or processing of
has not been practically carried out on a  the product  into a foodstuff or
a drink.  
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2 Thus the  present invention consists in a .inulin, trehalose, rhamnose,
maltose, ribose method of producing a fermented milk  and sorbose. product
which comprises cultivating in a    4. A population of from [err] cells/ml
medium  comprising milk Bifidobacterium   of Bifidobacterium  bifidum
YIT-4002 was 5  bifidum YIT-402 or Bifidobacterium bifidum   incubated at
[err] in a medium of reduced YIT-4005. These strains are here classified
skimmed milk (containing no added growth-  70 in accordance with Bargey's
Manual of  promoting substances and having a milk 1974, in view of their
taxological properties  solids content. of 12%) saturated with described
below. These new strains are  oxygen (about 6.5 ppm).  The count  of 10
deposited at  the Fermentation Research   bacteria reached more than [err]
cells/ml in Institute, Agency of Industrial Science and  24 hours. A
standard strain of Bifidobacteria  75 Technology No. 8-1, Inage Higashi-5-
hardly propagates under these conditions, chome. Chiba-shi, Chiba-ken,
Japan, the  as is illustrated in Example 2 and Figure 3 deposit number of
strain YIT-4002 is  herein. 15FERM-P No. 3371 and the deposit number
Bifidobacterium  bifidum  YIT-4005 was of strain YIT-4005 is FERM-P No.
3372.  isolated from the faeces of a healthy breast-  80 Bifidobacterium
bifidum  YIT-4002 was  fed infant by successive treatment in a low
discovered in successive transfer cultures of  pH buffer solution. The
following prop- Bifidobacteria taken from the faeces of a  erties of
Bifidobacterium bifidum YIT-4005 20  healthy breast-fed infant, and has the
are, with the exception of acid resistance, following properties:
almost identical to those of Bifidobacterium   85 1. This strain is a
Gram-positive, non-  bifidum YIT-4002. spore forming bacillus of size  0.5
x 2-3u. It    1. This strain is a Gram-positive, non- has intracellular
granules having an affinity  spore forming bacillus with intracellular 25
with methylene blue. Observation under a  granules having an affinity with
methylene microscope reveals bacteria of this strain to  blue. Observation
under  a microscope   90 be polymorphous and to have a branched  reveals
this strain to be polymorphous and outline,  for example a "Y"-shape a "V"-
to have a bifid outline, for example a "Y"- shape or a bent-shape. A colony
formed by  shape or a bent-shape. A colony formed by 30  a double-layer
plate method is cylindrical,  a double-layer plate method is cylindrical,
convex or lens-shaped, colonies formed at  convex or lens-shaped, colonies
formed at  95 the bottom  of the plate are variable in  the bottom  of the
plate are variable in shape. When the strain was cultivated in. a  shape.
When the colony was cultivated in a VL-G liquid medium under anaerobic con-
medium of a non-fat milk (having a milk 35   ditions for 72 hours acetic
acid and lactic  solids content of 12%) for 72 hours acetic acid were
formed in the ratio of 1.6[err] 0.5  acid and lactic acid were formed in
the ratio    100 moles of acetic acid to 1 mole of lactic acid.  of 1.7
[err] 0.5 moles of acetic acid to I mole of The lactic acid so formed had a
specific  lactic acid. Bifidobacterium  bifidum YIT- optical rotation  of
[err]  which  4005 was tested for various properties, as 40  corresponds to
24%  DL and  76% L (+).  follows: negative results were obtained  for
Bifidobacterium  bifidum  YIT-4002 was  catalase activity, gelatine
hydrolysis, nitrate  105 tested for various properties, as follows:
reducing activity, indole production and negative results were obtained for
catalese  hydrogen sulphide generation; a positive activity, carbon dioxide
gas production,  result was obtained for milk coagulating 45  hydrolysis of
gelatine, nitrate reducing  activity. activity, indole production and
hydrogen    2. Bifidobacterium bifidum YIT-4005 will. 110 sulphide
generation; a positive result was  propagate at a temperature from 25 to
[err] obtained for the coagulation of milk. This  and at a pH from 5 to 7.
The optimum tem- pattern of properties is characteristic of the  perature
is from  36 to [err] and the 50  genus Bifidobacterium .
optimum  pH is from 6 to 7. 2. Bifidobacterium bifidum YIT-4002 will   3.
Bifidobacterium bifidum YIT4005 has . 115 not propagate at a temperature
below [err]  the following fermentation pattern: positive or above [err] or
at a pH lower than 5.0.  fermentation of glucose, fructose, lactose The
optimum temperature is from 36  to. and galactose and negative fermentation
of 55  [err] and the optimum pH is from 6 to 7.  arabinose, xylose,
salicin, mannose, 3. The fermentation pattern of Bifido-  mannitol,
melezitose, cellobiose, sorbitol,  120 bacterium  bifidum YIT-4002
completely  inulin, trehalose, rhamnose,  maltose, ribose corresponds to
that of a standard strain of  and sorbose. 



Bifidobacterium (for example Bifidobacter-   4. Bifidobacterium  bifidum
YIT-4005 is 60  ium bifidum E 319). This pattern is positive,  acid
resistant. This strain and Bifidobacter- fermentation, of glucose,
fructose, lactose    ium bifidum E 319 (a "standard" strain) were  125 and
galactose, and negative fermentation of  each cultivated in a VL--G liquid
medium, arabinose, xylose, salicin, mannose,  under anaerobic conditions
for 48 hours. mannitol, melzitose, cellobise, sorbitol,  The cultivated
bacteria were collected    3                                      1,535,109
under aseptic conditions by centrifugation   bacteria per ml) with time.
Similarly various  10 Washed sulphur suspensions (OD at 660 mu  strains  of
Bifidobacteria were cultivated in a = 1.5) were then added to buffer
solutions of  non-fat milk medium (having a milk solids various pH, the
resulting solutions were  content of 10%) containing 0.3% by weight 5
kept at [err] For pH 6 a 0.01 M phosphoric  of yeast extract until the pH
of the culture acid buffer was used and for pH from 4 to 5  reached the
values 4.61 or 4.21. The cul-  15 0.01 M acetic acid buffers were used.
Table  tures were then rapidly cooled and kept at I shows the variation in
the size of the two   [err] Table 2 shows the variation in the populations
(expressed as counts of viable  counts with time. TABLE 1 Preservation Days
pH     Strain*       0           3            5           7           10 V
[err]       [err]     [err]       4.0X108          [err] 6.0 S        [err]
[err]     [err]       [err]      [err] V      [err]       [err]       [err]
[err]      [err] 5.0 S       [err]     [err]     [err]       [err]
[err] V       [err]       [err]      [err]      [err]     9.3x107 S
[err]    [err] .   [err] l 4.6 [err[         [err]      [err]     [err]
<102 V        [err]      [err]     [err]      [err]     [err] 4.3 S
4.2x108      3 [err]    [err]       [err]         [err] V        [err]
[err]     [err]       [err]        [err] 4.1 S       [err]      4.1x104
[err]        [err]  02 V    [err]        [err]       [err]     [err]
[err] [err] S        [err]     [err]   [er                          <102
TABLE 2 Preservation Days pH     Strain*       0          3            5
7            10 V       [err]      [err]     [err]     7.6x108     4.3x108
S        [err[     2.0x107     [err]     [err]     1.6x104 A       [err]
[err]    [err]      [err]     [err] 4.61                  [err] B
[err]     2.7x108     [err]     [err]     [err] C        [err]     [err]
[err ]    [err]     [err] D       [err]       [err]     [err]    6.3x106
[err] V       [err]       7.6x10      [err]     [err]     [err] S
[err]      [err]      4.5x104       [err]         [err] A        [err]
[err]     [err]    2.3x103        <102 4.21 B    [err]     2.5x107
[err]     2.4x103       <102 C       [err]      1.5x107     8.7x104
[err]         <102 D        [err]     [err]       [err]     [err]
[err] 



*V: Bifidobacterium bifidum YIT-4005 S: Bifidobacterium bifidum E319 A:
Bifidobacterium bifidum B: Bifidobacterium bifidum YIT-4002 C:
Bifidobacterium longum standard strain D: Bifidobacterium longum It can be
seen that Bifidobacterium bifidum   cells/ml from  the initial population
of YIT-4005, which has a count greater than  [err] cells/ml in 24 hours,
whereas the 104/mil after seven days of preservation at  standard strains
fail to propagate. Sub-  30 5   pH 4.0 under the conditions used in prep-
stantially the same results were obtained aring the data of Table 1, has a
greater acid  under anaerobic conditions. resistance than the standard
strain. In    Since the two variant strains described processing or
preservation of cultivated  above do not require special conditions for
foods or drink products it is desirable to  successful cultivation, it is
possible to carry  35 10  maintain a viable population of bacteria.  out a
mixed cultivation of either of these The high acid resistance of
Bifidobacterium   strains with a lactic acid bacterium. bifidum YIT-4005 is
useful in this respect.   Although added growth-promoting and 5. Various
strains of Bifidobacterium,  reducing agents are not necessary for the
including Bifidobacterium bifidum YIT-4005  cultivation of these strains,
such additives  40 15  were separately cultivated in a medium of  may be
employed advantageously to fully non-fat milk (having a milk solids content
of  promote propagation so long as they do not 12%) which had been
sterilised by heating,  hinder the use of the cultured products. and then
cooled to 37C after which air had  Under ordinary conditions the population
been introduced to the medium. The  of a viable Bifidobacterium reaches a
max-  45 20  changes in the populations of viable  imumin from 18 to 24
hours and as the cul- bacteria and in the total acid content of the
tivation proceeds, acid is generated and the cultures (measured as mls of
0.1 N sodium   pH falls. Acetic acid production, in the case hydroxide
required to neutralise 10 mls of  of Bidobacterium bifidum YIT-4005, begins
culture) during cultivation are shown in  at the initial stages of
cultivation and the   50 25  Figure 1 of the accompanying drawings. It
mole ratio of acetic acid to lactic acid can be seen that the count of
Bifidobacter-  remains substantially constant during the ium bifidum
YIT-4005 reached [err] viable  cultivation at 1.7  0.5 moles of acetic acid
5                                      1,535,109
5 to 1 mole of lactic acid. If cultivation of a  species of Bifidobacterium
and Examples 6 variant strain is continued further the popul-  to 18
illustrate the preparation of fermented ation begins to decrease but the
generation   milk-food and drinks. of acid continues for  a while until the
-      Example 1 5   culture  becomes saturated with the acid.
Bifidobacterium bifidum The cultivation   is therefore generally  referred
to in this Example as the variant, stopped at a suitable stage depending on
the  and three standard strains of Bifidobacteria, intended use of-the
final product. It is desir   were separately cultivated under anaerobic
able that a cultured product should contain  conditions. Seed cultures were
prepared by 10  at least [err] viable bacteria cells/ml, and a  cultivating
each strain in a modified medium  75 population of  at least [err] cells/ml
can be of Rogosa (1 ml of pyruvic acid and 0.2 g of obtained by  the
process of the present  reduced lutathione were added per litre of
invention.       -                       liquid medium free of agar), the
cultivated Convenient milk media for use in the  bacteria were collected
and washed under 15   process of the present invention include  sterile
conditions and then suspended in a  80 whole milk or a lactose-containing
com- 0.01 M phosphate buffer solution (pH = ponent of milk, for example
reconstituted  6.8). The resulting suspension had an optical milk, milk
whey or  skimmed milk or a  density of 1.5 at 660 [err] A reduced non-fat
preparation made  from any of these ingred-  milk medium (having a milk
solids content 20  ients. A cultured product prepared by the  of 12%) was
used for the main propagation   85 method of the present invention, con-
The medium was sterilised and placed in a taining a large population of a
viable Bifido-  jar, having an anaerobic atmosphere of 95% bacterium and
its milk metabolite (partic-  nitrogen and 5%  carbon dioxide. The ularly
an organic acid mixture predomin-  medium had a dissolved oxygen content of
25   antly of acetic acid and lactic acid), may be  0.1 ppm at the
beginning of the cultivation.  90 



used as a drink or foodstuff or as an additive    Figure 2 of the
accompanying drawings thereto. Alternatively the cultured product  shows
the variation in the counts of viable may be diluted with water or mixed,
with a  Bifidobacteri a and the change in the total seasoning, for example
a sweetener, a fruit acid content and pH with cultivation time. 30  juice
or other flavourings to produce a novel  The population of the variant
strain reached   95 fermented milk beverage. The cultured  6.5 x [err]
cells/ml in 24 hours and with this product may be freeze-dried or
spray-dried to produce a powdered product. Such a  increase  in population
a considerable to produce a powdered product. Such a  amount of acid was
generated resulting in a powdered product, which may contain more  fall in
pH. In contrast, only a small degree of 35  than [err] viable
Bifidobacteria cells per gram   propagation of the standard strain  was
100 dry weight, is easy to handle and can there-  noticed. This
demonstrates that these fore be more widely used. For example, a standard
strains do not propagate sub- cultured product or its direct equivalent,
stantially even under aerobic conditions. produced using an acid resistant
strain of 40    Bifidobacterium bifidum, can be used in
Example 2. combination with a food or drink so long as    Bifidobacterium
bifidum  YIT-4002,  105 it is not necessary to heat the  material to a
referred to in this Example as the variant, temperature lethal to the
bacteria.   Such  and three standard strains of a Bifido- foods and drinks
include: milk, condensed' bacteria were separately cultivated under 45
milk, powdered milk,raw cream, vegetable  aerobic conditions using the same
seed cul- juice, fruit juice, soybean milk,fermented  ture and medium as
used in Example 1  110 soybean  milk, mayonnaise  dressing,  herein. After
sterilising the medium, it was ketchup, paste, jam, fish flour, baby food
saturated with oxygen by passing oxygen and diet food.  A cultivated
product con-  gas through it; the amount of dissolved 50  taining a viable
population of a species of  oxygenwas 6.5 ppm. Bifidobacterium may either
be mixed with    Figure 3 of the accompanying drawings  115 any of these
food's  and drinks during their  shows the change in the population of
viable preparation or be dded to them up to 12      Bifidobacteria and the
change in the total hours before serving. In this way foods and   acid
content and pH with cultivation time. 55   drinks containing a viable
Bifidobacterium   The results are substantially the same as and having a
pleasant flavour may be prod-  those obtained in Example 1 above; the  120
uced. The dried powdered products may be  population of the variant reached
5.0 x [err] mixed, for example;  with  yeast powder,  viable cells-ml after
a  period of 24 hours. Chlorella powder, sugar or drugs such as  The
standard strains failed to propagate 60  digestives. A mixture containing a
pow-    substantially and in one case the population dered product may be
made into a tablet.     of viable cells decreased immediately on  125 The
present invention  is further          adding the seed culture to the
medium. illustrated by the following Examples. Examples 1 to 5 illustrate
the production of       Example 3. 65   a fermented culture containing a
viable    The relation between the degree of    6
1,535,109                                     6 propagation of the
Bridobacterium bifidum   reduced non-fat milk, having a milk solids  3(
YIT-4002  and the amount of starter used  content of 16%, was prepared. The
medium was investigated. A  starter culture was  was sterilised and then
cooled to [err] prepared by cultivating the bacterium in  during which time
the sterilised air was 5  non-fat milk (having a milk solids content of
passed through it. A starter culture was 8%) for 20 hours. The starter
culture was  added to the medium and five separation . 35 then preserved at
a low temperature for 3  cultivations were conducted, each at a days.  This
starter culture was then  different temperature. The starter used was
aerobically cultivated in a reduced  non-fat  prepared  as described in
Example 3 herein 10  milk medium in amounts ranging from 1 to  the amount
used was 2% by weight based on 10% by weight based on the weight of the
the weight of the main milk medium. The  40 reduced  non-fat milk  medium.
When the  bacterium propagated most successfully at starter was present in
amounts of up to 3%,  [err] proagation at [err] and at [err] was the amount
of acid generated increased in  good but propagation at [err] and at [err]
15  proportion to the amount of starter used.  was considerably reduced.
When the starter was added in  amounts of 



more than 3% the amount of acid gener-                 Example 5.
45 ated was substantially the same. A pilot test    The relation between
the viability of indicated that from 1 to 2% of the starter
Bifidobacterium bifidum YIT-4002 and the 20  culture is sufficient.
Conventionally, the  pH of its culture was investigated. The starter has
generally been used in amounts  bacterium was innoculated into four media
of from 5 to 10%. In order to prepare such a  of non-fat milk, each having
a milk solids  50 large amount of starter, the starter itself has  content
of 12%. The media were cultivated to be prepared by the starter method
until the pH reached 5.0,  4.6,  4.3, and 4.1 respectively.  The  four
media were then 25'               Example 4.                 preserved by
rapid cooling  to [err] The The relations between the degree of
populations of viable bacterium, measured   55 propagation of a culture of
Bifidobacterium   as cells/ml recorded over a period of 10 bifidum YIT 4002
and the temperature of  days is shown in Table 3. . the culture was
investigated. A medium of TABLE 3 Total                       Preservation
Days Acid pH     Content        0           3           5          .7
10 5.0     18.0      [err]     [err]     [err]           [err]    [err] 4.6
19.6      [err]        [err]     [err]     [err]     [err] 4.3   23.0
[err]      [err]       [err]      [err]     [err] 4.1     26.8      [err]
[err]     [err]        [err]         [err] It can be   seen   from  Table 3
that the  solution was then sterilised by heatin it at 60  decrease in the
population of the bacterium    [err]for 30 minutes. The sterilised solution
with time depends. on the pH  of the  was then cooled, 2% of a starter
culture was medium.  The population of viable cells  added  and the
cultivation was allowed to con- rapidly decreases with time in a med ium
tinue for 16  hours at [err] (the starter culture  80 having a pH of 4.3 or
less. The population  had been previously prepared by cultivating 65
decreased far less rapidly when the pH of  Bifidobacterium  bifidum
YIT-4002 under the medium was at least 4.6.             pure conditions).
The cultivated solution Substantially the  same results were  (525 ml)was
mixed with a syrup (475 ml) obtained when the cultivation was con-
containing sugar (35 g) and sorbitol (35 g) 85 ducted in whole milk non-fat
milk or in a  Spice  was then added to the mixture and the 70  mixture of
whole milk and non-fat milk. . mixture was homogenised  to  roduce a
fermented milk product. The product thus Example 6.               obtained
had a total acid content of 7.0(the A fermented milk product was prepared
number of mls of 0.1 N sodium hydroxide   90 in the following way. Non-fat
powdered milk  required to neutralise 10mls of culture) and (160 g) was
dissolved in water (sufficient to  a pH of 4.7 The population of viable
Bifido- 75  produce a 1 litre solution), and the resulting  bacteria was
2.9 x [err] cells/ml.    7                                       1,535,109
7 Example 7.                              Example 10. A mixture having a
non-fat milk solids    A Bifidobacterium bifidum YIT-4005 starter content
of 16% was prepared by adding non-  was  added to heat-sterilised
reconstituted fat powdered milk to whole milk. A Lacto-  skimmed milk
(having a milk solids content 5   bacillus acidophilus starter (5%) by
weight,  of 16%) which had been cooled by intro-   70 based on the weight
of the mixture and a  ducing sterile air and stirring. After incub-
Bifidobacterium  bifidum  YIT-4002 starter  ation for 48 hours at [err] the
culture (525 ' (1% by weight, based on the weight of the  mls) was mixed
with a syrup (475 mls) con- mixture) were added to the mixture, and
taining sugar (80 g). Flavours were then 10   were cultivated for 20 hours
at [err] The  added to the mixture. The resulting mixture  75 cultivated
solution (525 mls) were mixed  was then homogenised to prepare a fer- with
a syrup (472 mls) containing glucose  mented milk product containing viable
(20 g) and fructose (35 g). After adding  Bifidobacterium bifidum. The
fermented milk spice, the mixture was homogenised to  product thus prepared
had a pH value of 15   produce a fermented milk product. The  4.30 and the
count of the viable bacterium   80 product thus obtained had a total acid
con-  was 3.6 x [err] cells/ml. The count of viable tent of 3.3(the number
of mls of 0.1 N   Bifidobacteria had decreased to 4.9 x [err] 



sodium hydroxide required to neutralise 10    cells/ml on the seventh day
of preservation. mls of the culture) and a pH of 4.8. The 20   population
of viable Bifdobacterium bifidum            Example 11. YIT 4002 was [err]
cells/ml and that of            [err] Lactobacillus acidophius was 5.0 x
[err] cells/  tent of 16% was produced by adding Example 8.
skimmed dried milk to whole milk, the 25     Non-fat powdered milk(100 g)
and  whole 25    Non-fat powdered milk (100 g)and wholeculture of
Lactobacillus acidophilus (5% by powdered milk (60 gwee  dissole  i, h
ed  on the weight of the milk h   o sufficient witr a to -ru otduce I litre
of solf  wediug ) a nd    gltur in ldwr ution, the solutiond
islWas then ster iied.    ameium) and aYsTarter culture  of weg Thd Bi   ~
~~idmYIT-4002 starter  bceimbfdmYT40  Ppb   egt fiydorbaderiu5mg. Spie wa
the wed o      based on the weight of the milk medium) 30   (3/m by weight
based on the  weg ofe    *ere added to the medium and cultivated solution)
was. added. to the solution, and  for 20 hours at 370C. 200 mIs of fruit
juice   95 *       ~~then cultivated for 12 hours at
370C.(cnitgof3prsfbanajceoI The cultivated. solq.tion (.525 mIs) was
(ossigo     at  faaajiet mieduc wth a syrup ontaining 100 g toftalu~tpart
of tangerine juice) and 475 mIs of syrup mix conthn of  syru (nme-~tiig10
of   fru!-1N  oitm l  vtiiabl sLacto(60ilgu aciohrs el/l 35   juice
(tangerine-and applcontaining(sugar (60.g)oand flavourings were hy35 rjuice
(tagri d apple)o sugar (40 g) and   Thecuadded t of 525 mIs of the culture.
The sorbitol (35 g). Spice Was then added to the  rasuot mixture and the
mixture was homogenised  .exis mixture was then homogenised. The  100
fermented milk product thus prepared had a tohproduce at    fermented amilt
prod. srter pH of 4.40 and contained 2.6 x 10' viable product thus. obtaed
s had a.otal acid Bsidobacterium b'fidum cells/mI -and 4.8 x 40 fontent of
4.0ing (umb powder ofmls0.1Nso dium.10' viable Lactobacillus acidophilus
cellsiml. hydroxide required to nieutralise 10mso 30,000units)tothe
culture)e andparHoo46 t. p -  The count of viable Bidobacterium bsfidum
105 atio rmofvaeb e  '   bac. 1 era  of was 1.    l 1 - and viable
Lactobacillus acidophildus had cellwas/m    8d to  30%'
byweightbymdecreased to 6.8 x I0n cells/ml and 2.0 x 106 4Exm9in.
cells/mI respectively, on the seventh day A  Bjfldobacteriu. M  byfidum
YIT-4005  preservation.' starter culture Waks ad)edto 10 litres of heat-
Example 12. sterilised skimmeed milk and cultivated for 3         ekcultue
12. T rl hours at 370C. The 'amount of starter used  Defatted soybean
powder (70 g), milk &  50   was 10% by weight, based on the weight of  whe
pwer (30 g) and lactose (10 g) were the heat-sterilised skimmed milk. Curd
was  saddeda tsufficientwaterto roduce a 1 litre formed by adding rennet
powder (0.05%., mpe edium, the medium was then sterilised. A 30,000 units)
7 t6te cutivated product. The  'B4idobacterium  bfridum Yc.IT-4005 starter
o115 o vb curd was theii Sd aw                 bulte (5% by weight, based
on the weight 65   tnto remove theWhe'. The, fat content' of the  of the
mium) wasy then added to the curd was adjuisted to 3-0% -by weight by
medium and was incubated at 37b0C for 72 adding 12% by weight of cream
(based on. hours. A syrup (500 mIs) containing sugar the weight of the
cutrdX -Flavouring. and a  (60 g),:-sorbitol (50 g) and flavouring was then
120 sbiiser were then mfixed-with the curd to,  added to the culture (500
mIs). The resultant 60   produce a final: cheonbe product 'containing
mixture wats homogenised. The fermented Bifidobacterium:;b. be4f~dm.
.-Immediate;tly: after  soybean milk  product thus prepared, had a its:
preparation. the. cheese 'thu's prepared  pH. vilue of 4.3 'and contained
1.6 x 10' contained 7.6 x l0D7 vInbecl /.Tecut   ibeRfdbdru  cells/mil. The
count of  125 of vablebactriaw92 26 x 101 cells/g on thie  'viabk.
fifidlobacteriai decreased.to 3.8 x i0, 65   tenth day of preservaitonrlhi
n h  ixth day. of preservation.    8
1,535,109                                     8 Example 13..
Example'14. - A milk: medium was prepared by dissolv.    Reconstituted milk
media (having a milk - ing skimmed milk powder-(100 g) in water  solids
content of 16%) containing; no added (900 mIs). The medium was-then
sterilised.  growth-promoting agents, added' peptones,  25 5  A
Bifdobacterium btfdum YIT-4005 starter  added corn steep liquor (CSL)
and-added 



culture (2% .by weight, based on the weight  yeast extract, -were prepared
A Bifido- of the milk mediuiii) was added tothe- milk  bacterium bEfdrm
YIT-4005 starter (2% by medium and cultivated for 24 hours at 370 C.
weight, based onr-the weight of the milk The -cultivated. milk product
medium con-  medium) wis added to eac&hmilk medium.  30 10  tained 2.8. x
-10 viable Bifdobacteriadcells/ml  The cultivation was carried out 370C for
15 and had a total acid content of 10.5 (number  hours. Fermented milk
products were pre- of mls of 0.1 N sodium hydroxide required   pared -from
these -media by the method to neutralise .10 mIs of the medium). Acetic - .
described in Example 10. Table 4 shows the acid and lactic acid were
produced in the  total acid content, the pH and the counts of  35 15  ratio
of 1.7 moles of acetic acid to I mole of  viable Bifidobacteria cells/ml
'of these cul- lactic acid.                             tures.- Table 5
shows a taste evaluation of The culture was then frozen and dried for  the
four cultivated products by a panel of 36 about 7 hours under a maximum
pressure of  people and a statistical treatment of these 2 mm Hg. 105 g of
a dried material con-  results by Scheffe's paired comparative  40 20
taining 5.5 x 10' viable Bifldobacteria cells/g   method for the 12-
combinations of pair were obtained.        '                  samples.
TABLE 4 Growth-promoting        :                            C-6ounts. of
Viable .substance            Acidity        PH           Bifidobacteria/m:
None                          7.0         4.75              1.5 xclO'
Peptone-          0.5%        8.0 :4.55                     2.0 x 10 CSL
1.0%6       7.2         4.60              1.6 x '      -  . Yeast extact
0.3         7.0  .4.75                    2  x 10' . TABLE 5
-Growth-promoting Substance                 Taste Evaluation*' None
+0.3 - 1.3 . Peptone.                               -1      0 0 CSL
-0.5 -_+0.4 Yeast extract                           i  '-1.  +0.1
Significance,-of Difference Sum        Degree .. Level Factorial  . -  of
of.    Uibiased:                     of effect       squates.    freedom.
variance      F0  '  significance. . Main effect        . 46.042          3
15.347      24.444       up to 1% .  Combination. effect            0.291
:    3         0.097       0.155    :. Ordinal effect           32.000
6         5.333       8.494 -    up -to 1%    . Error            37.667
;60 :0.628 * -1: poor      0: average -+1: good    +2: better    9
1,535,109                                  9 E*fifple 15.
decreased to 6.5 x l0 cells/ml on the tenth  60 A medium was prepared
having a pH of  day of preservation. 6.8 and containing 3%  of yeast
extract powder, 5/ of corn steep liquor, 0.5% of           Example 18. 5
citric acid, 0.5% of ammonium sulphate, 1%  Dry bacterial powder as
prepared in of lactose and 0.03% of cysteine hydro-  Example 15 was mixed
with whole milk 7  chloride. These percentages are percent-  powder in the
ratio of 5 g of bacterial 65 ages by weight, based on the weight of the
powder to every 100 g of whole milk medium plus additives. 3% by weight of
a  powder. Nitrogen gas was then added to thei 10  starter culture of
Bifidobacterium bifidum   mixture to produce a milk powder suitable
YIT-4005 was then added to this medium,  for infants. The final product
contained 1.0 the cultivation was conducted at 371C for 72  x 10' viable
Bifidobacteria cells/g. The  70 hours. The culture was centrifuged and the
count of viable cells decreased to 5.1 x 107 collected bacteria were
suspended in water  cells/g after three months of preservation. 15
containing 5% by weight of skimmed milk 



which had been hydrolysed by protease, 5%  WHAT WE CLAIM IS:- by weight of
sugar and 1% by weight of    1. A method of producing a fermented vitamin
C. The suspension was then freeze-  milk product, which comprises
cultivating dried.                                 in a medium  comprising
milk Bfi do-  75 20    The dried bacterial powder thus obtained  bacterium
bifidum  YIT-4002 or Bifido- was added to sterilised milk in an amouht of
bacterium  bifidum  YIT-4005 (deposit 2% by weight, based on the weight of
the  numbers FERM-P 3371 and FERM-P sterilised milk. The mixture was then
homo-  3372 respectively at the Fermentation genised, producing a milk
product contain-  Research Institute referred to herein).  80 25  'ing 4.6
x 10' viable Bifidobacteria cells/ml.   2. A method according to claim 1,
sub- The count of viable cells decreased to 2.2 x  stantially as herein
described with refer- 10' cells/ml on the sixth day of preserv-  ence to
any one ofthe foregoing examples. ation.
3. A fermented milk product when produced by a method according to claim 1
85 Example 16.               or claim 2, said fermented milk product 30
A starting material of ice cream (150  containing viable Bifidobacterium
bifidum litres) was produced by dissolving raw   YIT84005 and a mixture of
organic acids. cream (7 kg) having a fat content of 40%0,   4. A fermented
milk product according to sweetened condensed whole milk (20 kg),  claim 3,
in which   dmixture of organc   9 milk (64 litres), skimmed milk powder (2
acids is a mixture of acetic acid and lactic 35   kg), sugar (6 kg) and a
stabiliser (0.3 kg) in  acid in the ratio of 1.7  0.5 moles of acetic
water. The mixture was then heated, steril-  acid to I mole of lactic acid.
ised, homogenised and cooled (to a temper-   5. A fermented milk product
when ature not exceeding 400C). 1% of a dry bac-  produced by a method
according to claim 1  95 terial powder as prepared in Example 15  or claim
2, said fermented milk product 40   was then added to the mixture. The
mixture  containing viable Bfifdobacterium  byifdum was then dispensed into
cups, and solidified  YIT-4005 and a mixture of organic acids. by cooling
to -20'C. The resulting ice    6. A fermented milk product according to
cream contained 3.0 x 10' viable Bifido-  claim 5, in which said mixture of
organic  100 bacteria cells/ml. The count of viable cells  acids is a
mixture of acetic acid and lactic 45   decreased to 2.2 x 10' cells/ml in
the third  acid in the ratio of 1.6 + 0.5 moles of acetic month of
preservation.                 acid to I mole of lactic acid. 7. A fermented
milk product according to Example 17.               claim 3 or claim 5
substantially as herein de- 105 Sliced vegetables (130 gof carrot, 100 g of
scribed with reference to any one of the tomato, 3 g of celery and 100 g of
cabbage)  foregoing examples. 50  were boiled in 500 mls of water. The
boiled    8. A food stuff or a drink containing a vegetables were then
mashed in a mixer and  fermented milk product according to any filtered
through a cloth to obtain the juice of  one of claims 3 to 7.        110
the vegetables. Chlorella powder (10 g),   9. A dry fermented milk product
prod- table salt (0.5 g), s ices (0.1 g) and dry  uced b drying a fermented
milk product 55 bacterial powder (1 g) as prepared in according to anyone
of claims 3 to 7. Example 15 were added to the vegetable    10. A food
stuff or drink containing a juice t100 mls). The resulting vegetable juice
dried fermented milk product according to  115 product contained 2.8 x 10'
viable Bifido-  claim 9. bacteria cells/ml. The count of viable cells
MARKS & CLERK. - Printed for Her Majesty's Stationery Office by the Courier
Press, Leamington Spa, 1978. Published by the Patent Office, 26 Southampton
Buildings, London, WC2A lAY, fron which copies may be obtained.    9
1,535,109                                  9 Example 15.
decreased to 6.5 x 107 cells/ml on the tenth  60 A medium was prepared
having a pH of  day of preservation. 6.8 and containing      of east
extract powder, 5% of corn steep liquor, 0.5% of            Example 18. 5
citric acid, 0.5% of ammonium sulphate, 1%  Dry bacterial powder as
prepared in of lactose and 0.03% of cysteine hydro-  Example 15 was mixed
with whole milk chloride. These percentages are percent   powder in the
ratio of 5 g of bacterial 65 ages by weight, based on the weight of the
powder to every 100 g of whole milk 



medium plus 'additives. 3% by weight of a  powder. Nitrogen gas was then
added to the 10  starter culture of Bifidobacterium bifidum   mixture to
produce a milk powder suitable YIT-4005 was then added to this medium,  for
infants. The final product contained 1.0 the cultivation was conducted at
[err] for 72  x [err] viable Bifidobacteria cells/g. The  70 hours. The
culture was centrifuged and the  count of viable cells decreased to 5.1 x
[err] collected bacteria were suspended in water  cells/g after three
months of preservation. 15 containing 5% by weight of skimmed milk which
had been hydrolysed by protease, 5%   WHAT WE CLAIM IS:- by weight of sugar
and 1% by weight of    1. A method of producing a fermented vitamin C. The
suspension was then freeze-  milk product, which comprises cultivating
dried.                                 in a medium  comprising milk Bifido-
75 20    The dried bacterial powder thus obtained  bacterium  bifidum
YIT-4002 or Bifido- was added to sterilised milk in an amount of  bacterium
bifidum  YIT-4005  (deposit 2% by weight, based on the weight of the
numbers FERM-P 3371 and FERM-P sterilised milk. The mixture was then homo-
3372 respectively at the Fermentation genised, producing a milk product
contain-  Research Institute referred to herein).  80 25   ing 4.6 x [err]
viable Bifidobacteria cells/ml.   2. A method according to claim 1, sub-
The count of viablecells decreased to 2.2 x  stantially as herein described
with refer- [err] cells/ml on the sixth day of preserv-  ence to any one of
the foregoing examples. ation.                                   3. A
fermented milk product when produced by a method according to claim 1  85
Example 16.               or claim 2, said fermented milk product 30     A
starting material of ice cream (150  containing viable Bifidobacterium
bifidum litres) was produced by dissolving raw   YIT84005 and a mixture of
organic acids. cream (7 kg) having a fat content of 40%    4. A fermented
milk product according to sweetened condensed whole milk (20 kg),  claim 3,
in which said mixture of organic  90 milk (64 litres), skimmed milk powder
(2  acids is a mixture of acetic acid and lactic 35   kg), sugar (6 kg) and
a stabiliser (0.3 kg) in  acid in the ratio of 1.7  0.5 moles of acetic
water. The mixture was then heated, steril-  acid to I mole of lactic acid.
ised, homogenised and cooled (to a temper-   5. A  fermented milk product
when ature not exceeding [err] 1% of a dry bac-  produced by a method
according to claim 1  95 terial powder as prepared in Example 15  or claim
2, said fermented milk product 40   was then added to the mixture. The
mixture  containing viable Bifidobacterium  bifidum was then dispensed into
cups, and solidified  YIT-4005 and a mixture of organic acids. by cooling
to [err]The resulting ice    6. A fermented milk product according to cream
contained 3.0 x [err] viable Bifido-  claim 5, in which said mixture of
organic  100 bacteria cells/ml. The count of viable cells  acids is a
mixture of acetic acid and lactic 45   decreased to 2.2  [err] cells/ml in
the third  acid in the ratio of 1.6  0.5 moles of acetic month of
preservation.                 acid to I mole of lactic acid. 7. A fermented
milk product according to Example 17.               claim 3 or claim 5
substantially as herein de-  105 Sliced vegetables (130 g of carrot, 100 g
of  scribed with reference to any one of the tomato, 3 g of celery and 100
g of cabbage)  foregoing examples. 50  were boiled in 500 mls of water. The
boiled    8. A food stuff or a drink containing a vegetables were then
mashed in a mixer and  fermented milk product according to any filtered
through a cloth to obtain the juice of  one of claims 3 to 7.        110
the vegetables. Chlorella powder (10 g),   9. A dry fermented milk product
prod- table salt (0.5 g) spices (0.1 g) and dry  uced by drying a fermented
milk product 55  bacterial powder (1 g) as prepared in  according to any
one of claims 3 to 7. Example 15 were added to the vegetable    10. A food
stuff or drink containing a juice (100 mls). The resulting vegetable juice
dried fermented milk product according to  115 product contained 2.8 x
[err] viable Bifido-  claim 9. bacteria cells/ml. The count of viable cells
MARKS & CLERK. Printed for Her Majesty's Stationery Office by the Courier
Press, Leamington Spa, 1978. Published by the Patent Office 25 Southampton
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