-1- DESCRI PTI ON FERMENTED M LK DRI NKS AND FOODS AND PROCESS FOR PRODUCI NG
THE SAME 5 Technical Field This invention relates to fernented m | ks, each
of which contains a fermented mlk ingredient and a lactic acid bacteria
grow h factor selected from specific conpounds, 10 and al so to processes
for the production of - the fernmented mlks. Background Fernented m ks,
such as fernented mlk drinks, lactic 15 acid bacteria beverages, yoghurt,
cultured ml ks and cheese, are often produced by providing ani mal mlKks,
such as cow mlk, goat mlk, horse mlk and the |like, as culture nedia
and fermenting themw th [actic acid bacteria. However, such lactic acid
bacteria generally have strict auxotr oPBPCRIRFION nany strains thereof do
not grow well in culture nmedia conposed solely of animal milks. Even with
bacterial strains having relatively good proliferability, culture nedia

composed of - animal 1t ks 2! SURMRRGRC AL kS, SRBLFDRRECDL Nuo
gglsfjlrteé sufficient for use Aﬁbtpfoﬁgg%éﬁ%&guéﬁmfﬁm ml ks are
5 .
Technical Field
This invention rélates to fermentedmilks, each of wh:l.ch
contains a fermented milk ingredient and a lactic acid
bacteria growth factor selected from specific compounds,

10 and also to processes for the production of the fermented

milks.

Background
Fermented milks, such as fermented milk drinks . lactic
156 acid bacteriabeverages, yoghurt, culturedmilks and cheese,
are often produced by providing animal milks, such as cow
milk, goat milk, horse milk and the like, as culture media
and fermenting themwith lacticacidbacteria. However, such
lactic acid bacteria generally have strict auxotrophy, and
20 manystrains thereof donot growwell inculturemediacomposed
solely of animal milks. Even with bacterial stra:l.ns having
relatively good proliferability, culture media composed of
animal milks alone are considered to require continued
cultivation over several days if fermented milk ingredients

26 having acidity sufficient for use in the production of"



I'n the cultivation for the production of a fermented mlk in which

I nportance is placed on the viable cell count of lactic acid bacteri a,

| ong cultivation however gives rise 5 to anegher problemin that it |eads
to a reduction in the viable cell count of the lactic acid bacteria. For
exanple, fernmented ml ks making use of fernented mlk of the viable cel
. type, such as yoghurt, are extensively consuned as health-pronoting foods -
havi ng physi ol ogi cal effects such 10 as intestinal function controlling
effect and immunopotentiating effect. For the maintenance of these
physi ol ogi cal effects at high levels, it is inportant to retain useful
bacteria, such asfexmentedcmdlkacavei desinedas hi gh viable cell count as

possible in a viable state and 15 further_to keep high the activity (acid
producing ability). O&nt Keecewbiivakion tfer fihe proffuctiop, pEnateppented

roduct is of inportance for a fernented, mlk. This kes, I.t. | si bl e
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efficiency of the cultivation. Currently known exanpl es

fermented milks making use of fermented milk of the viable

cell type, such as yoghurt, are extensively consumed as

health-promoting foods having physiological effects such

10 as intestinal function controlling effect and

immunopotentiating effect. For the maintenance of these

physiological effects at high levels, it is important to

retain useful bacteria, such as lactic acid bacteria, in

as high viable cell count as possible in a viable state and

15 further to keep high the activity (acid producing ability).

On the other hand, the flavor of a fermentation product is

of importance for a fermentedmilk. Thismakes it impossible

to choose a bacterial strain from the viewpoint of

proliferability alone, and on the contrary, a bacterial

20 strain may have to be selected for its ability to give

fermentation products of good flavor despite its poor
proliferability.

In the cpltivat:l.on of lactic acid bacteria, it is

therefore common practice to add one or more of various growth

26 promoting substances to a culture medium in order to improve



of growth pronoting substances or those confirned to be effective for the
pronotion of growh include Chlorella extract, iron salts, vitamns,
prot eol ysates containing 5 am no acids and-gepti des, and yeast extract.
They are used for the above-nentioned purpose. For the retention of the
useful ness of lactic acid bacteria, it is necessary not only to pronote
its growth but also to inhibit death of its cells and further, is required
10 to maintain a high viable cell count in the final product. during
storage. A marked reduction is observed in the viability of lactic acid
bacteria especially when a lowfat fernmented mlk such as | owfat yoghurt
i s produced usi nFhesaffleiencypofidde culbeation: i Cunnentlyknownexonples
proceeds 15 excessively. This problem beconmes nore serious when
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25 An object of tég RS UHovdLWHtIYhdd pultporlelre to find -4- out a novel
growt h-pronoting or viability-inproving
' For the retention of the usefulness of lactic acid
bacteria, it is necessary not only to promote its growth
but also to inhibit deathof its cells and further, is required
10 to maintain a high viable cell count in the final product
during storage. A marked reduction is observed in the
viability of lactic acid bacteria especially when a low-fat
fermented milk such as low-fat yoghurt is produced using
skim milk powder or when lactic acid fermentation proceeds
16 excessively. Th:i._s problem becomes more serious when
low-calorie fermented milks or low-pH fermented milks are
produced. Withaviewtomaintaihingsuchviablecellcounts.
substances such as Chlorella are added these days.
The addition of such substances, however, often affects
20 the flavofs of products themselves and.ﬁoreover, involves
a problem in that the costs of the products are increased.
In add:l.t.ion, these substances can hardly maintain the high
activities of such lactic acid bacteria although they may
be able to keep high wviable cell counts.

25 An object of the present invention is therefore to find



substance which is free of a problemw th flavor and, when sinply added,
can increase the viable cell count of lactic acid bacteria and can al so
mai ntain the viable cell count 5 in the finad-product, and further to
provide a fermented m |k which makes use of the substance to nmmintain as
many cells of the lactic acid bacteria as possible in a viable state and
also to keep high the activity (acid producing ability) of the cells. 10
Di scl osure of the Invention The present inventors have proceeded with
extensive screening for substances having the property of achieving _
grow h pronotion in and inproving the viability of lactic 15 acid bacteri a.
As a result, it hemtbean howed tgupwthtpuemeting gPﬁgéViaPééiﬁﬁdiﬂPﬁ%ﬁing
oni on as'mell as oleic acid and derivatives thereof ha

above- nenti oned peypstapcanwhiehshs finge ofcp PERRLEM ¥ ﬁ'@ﬂé’fra??f}n Boen

f ted mlk bl ith fl | f
20 the present | nfeRBRgaadRd. ﬁ%n% Chiaenth v ERBH BTt L emGRR £abelo”
f ted | k f d

hor 0 Ter ment at i oﬁo d Bafflefie R 268 flod Al Q?“ac?é‘?‘*@% 8?%‘%&?“‘”

gi nger extract, g |o c{ Cadfbfmehtaa
derivative thereo ?ﬁg %gﬁal 5E§a“%3en ?acehEil 111 %ﬁ?kﬁﬁlﬁlﬁéllll

milk which makes use of the substance to maintain as many

cells of the lactic acid bacteria as possible in a viable
state and also to keep high the activity (acid producing
ability) of the cells.
10
Disclosure of the Invention
The present inventors have proceeded with extensive
screening for substances having the property of achieving
growth promotion in and improving the viability of lactic
16 acid bacteria. Aé a result, it has been found that extracts
of ginger, tea and green onion as well as oleic acid and
derivatives thereof have'the above-mentioned property and
also that their use in the preparation of fermented milks
cause no problem with flavor, leading to the completion of
20 the present invention.
The present invention therefore provides a fermented
milk comprising a fermented milk ingredient obtained by
| lactic acid fermentation and a lactic acid bacteria growth
factor selected from ginger extract, tea extract, greenonion

26 extract, or oleic acid or a derivative thereof.
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Il 1111 -5- The present invention also provides a process for the
production of a fernented m |k, which conprises culturing lactic acid
bacteria in a culture nmediumin which one es- nore |lactic acid bacteria
grow h factors selected fromginger 5 extract, tea extract, green onion
extract, and oleic acid and derivatives thereof is contained. Brief
Description of the Drawings FIG 1 is a plot of the relationship between
10 concentration of added sodium ol eate and viable cell count upon
conpletion of cultivation of lactic acid bacteria; and FIG 2 is a plot of
the rel ati onshi p between nunber of stored days and viable cell count of
the lactic acid bact efhe presestsinwgniior @lstaprovidesa nueceass, £ori the The
term"fermented mlks " as used herein enbraces drinks such as fernented

ml k and fer ment ®Foductioncet| ackermented miads o Whichs copprippscrituring
on MK and 20 RORSEAE PPAGCRCTORIa A8 8 GHURUFE, MOR R SHNHRLCR AnB) GF n
YePmol actic ao Pogeddetie g SABRC R Al gkoutt Bactorh SRR ga AR g1 hb8x
col |25 count DupoxtEaBE. ) t8h bRELRELT Lol Ublof St i Fand biBak, 804,
Sheet Has Been Repl@gRiivatives thereof is contained.

Brief Descoription of the Drawings
FIG. 1 1is a plot of the relationship between
10 concentration of added sodium oleate and viable cell count
upon completion of cultivation of lactic acid bacteria; and
FIG. 2 is a plot of the relationship between number of stored

days and viable cell count of the lactic acid bacteria.

15 Best Modes for Carrying Out the Invention
The term "fermented milks " as used herein embraces
drinks such as fermented miik and fermented drinks of lactic
acid bacteria as specified in the Ordinance of the Ministry
of Heélth and Welfare, the Governmént of Japan on Milk and
20 Related Products: and hard yoghurt, soft yoghurt and plain
yoghurt, ax_ld further kefir, cheese and the like.
On the other hand, the term "lactic acid bacteria growth
factor" as used herein means a substance which can promote
growth of lactic acid bacteria to increase its viable cell

25 countupon cultivation and further can heighten theviability
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eria growh factor, which is selected from ginger extract,
green onion extract, or oleic acid or a derivative thereof

d mlk ingredient obtained by lactic acid fernmentation.
add the lactic acid bacteria 10 gromh factor before the
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after conpletion of the lactic acid_fernmentation. Further
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or greenonlon extract, oroleicacidora derivative thereof,

in a fermented milk ingredient obtained by lactic acid
fermentation. Itispreferredtoaddthelacticacidbacteria
growth factor before the lactic acid fermentation, although
no limitation is imposed on the time of its addition. It
can therefore be added in the course of the lactic acild
fermentation or after completion of the lactic acid
férmentation. Further, the lactic acid bacteria growth
factor may be added in portions;

Among the lactic acid bacteria growth factors which
can be added into the fermentedmilk ingredient in the present
invention, the ginger extract means an extract obtained by
extracting ginger, as it is or after subjecting it to
processing such as peeling and/or crushing, in an organic
solvent such as ethanol, ethyl acetate, glycerin or propylene
glycol or a mixed solvent théreof. On the other hand, the

tea extract means an extract of tea obtained by processing

leaves of tea plant which is an evergreen shrub of genus

Camellia, namely, an extract of non-fermented tea,
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25 Canellia, nanely, an extract of non-fermented tea, This Sheet Has Been .

Repl aced 12111211 11 1 11l 1k -1l dill -7- half-fernmented tea or fernented
tea, specifically an extract obtained by extracting green tea, black tea,
oolong tea, jasmne tea or the like in water or in an organic sol vent

such as ethanol, ethyl acetate, glycerin or propylene glycol 5 or a m xed
solvent thereof . Further, the green onion extract neans an extract

obtai ned by extracting green onion, as it 1is or after subjecting it to
processi ng such as chopping or crushing, in water or in an organi c sol vent
such as ethanol, ethyl acetate, glycerin or propylene glycol or am xed

sol vent 10 t her echalfifegnented fegronfechentedtea ,depedbficakly anrexct raot
may be either deep-planted green onion (Nebuka green onion) - only a white
part of a | eaf shg'algﬂi’é?dv\m ceXtECHING | gxeen kea hdhIack dead oodomyg ten,

general, is edible - or |eaf reen onion (Ha green onion) a green part of
which is al so 5 :EW‘ t %&&Wﬁﬁg§09§eﬁ‘sa’ﬂé§€§4fb’éﬂ soivant

, i al | _b i di t f d. fa
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deal of whi tained in th
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ac :'gi tCJact eria. Ame&is 'aif exttadta8beaihal by @S2t iny gPeBn"Bh 60 2SE 1t
is or after subjecting it to processing such as chopping
or crushing, inwater or in an organic solvent such as ethanol,
ethyl acetate, glycerinorpropylene glycol or amixed solvent
10 thereof. Thegreenonionwhichisprovided for the extraction
may be either deep-planted green onion (Nebuka green onion)
- only a white part of a leaf sheath of which, said white
part being dalled "root” in general, is edible - or leaf
gréen onion (Ha green onion) a green part of which is also
15 edible.

Among the extracting solvents described above, water,
especially a wat_er-base aéid:l.c solvent‘:l.s preferred; Use
of a water-base acidic solvent is considered to result in
extraction of a great deal of trace components (substances)

20 which are contained in the extractive and are believed to
have growth promoting effect for lactic acid bacteria. An
extract available from the use of such a water-base acidic.
solvent, even when added in a small amount, can bring about
excellent growth promoting effect, so that its influence

26 to the flavor can be minimized.



sol vent, even when added in a small anmount, can bring about excellent

grow h prom)tlng effect, so that its influence 25 to the flavor can be

m nimzed. -8- As the solvent for the extracgion and preparation of the

gi nger extract, the tea extract or the green onion extract, water-base
solvents such as water and water-al cohol are preferred. it is particularly
preferred to conduct the 5 extraction by using a water-base solvent of a pH
not higher than 4.0. No particular limtation is inposed on an acid for
use in this acid extraction insofar as it is enployed in foods.
Illustrative of the acid are citric acid, nmalic acid, tartaric acid,
succinic acid, |lactic Asithe azullveret ifiorl @hec esktrhctpent and| preparation ki s
i nposed on conditions for the extraction, but it is preferred to extract
at 60t or higher tbeginwxmnmth@teammaptenrmgaeen'ogﬁ@rnmraqiem
or lower for 30 to 60 m nutes. I nger _extract, tea extracts and green
onion extract 15¥aterrhase §§1H§§ Fi FBghaBsy water, and water -aleqhak Are

for their high gromh pronoting effect n lLactic acid bacteria, i t.h
ool ong tea extracPrBE‘P”nﬁe art¥guii§r SPé‘PF ¥ DPEeLerre t%cfi%“% pehe
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or two or more ofnghngeh, HeP gt HAM &m@aac&%méeﬂmbegsah&ﬁ ah Oééﬁi‘e‘j

by extraction.

for use in this acid extraction insofar as it is employed
in foods. Illustrative of the acid are citric acid, malic
acid, tartaric acid, succinic acid, lactic acid, and acet_ic

10 acid. Noparticular limitation is imposed on conditions for

the extraction, but it is preferred to extract at 60T or
' higher but 120C or lower, preferably at 80C or higher but

100C or lower for 30 to 60 minutes.

Of ginger extract, tea extracts and green onion extract.
15 available as described above, tea extracts are preferred
for their highgrowth éromot ingeffectonlacticacidbacteria,
with oolong tea extract being part_icularly preferred. These
extracts can be used either singly or in combination. When
plural ones of the ext:;acts are combined, they may be mixed |
20 together after they are obtained separately, or two or more
of ginger, tea and green onion are mixed together, followed
by extraction.
As these extracts, solutions immediately after

extraction can be used as they are. As an alternative, they



As these extracts, solutions immediately after extraction can be used as
they are. As an alternative, they g can also be used in the form of
concentrated extracts obtained by a nmethod9such as ultrafiltration or
centrifugation or in the formof powdery extracts obtained by drying such
as - spray drying or lyophilization. 5 No particular limtation is inposed
on oleic acid or its derivative (hereinafter called "oleic acid or the
liken) out of the lactic acid bacteria gromh factors usable in the.
present invention. Illustrative are, in addition to free oleic acid and

I norganic salts of oleic acid, sucrose esters, 10 glycerides, sorbitan
esters propyl ene cgnakso bemuses iy gherfiorn of congentrated extragtgghfained
enul sifiers and contain oleic acid as their fatty acid noie&ies. Specific

ex?rrp: es caln : n(HYu&e"%eGETGrrPBFF‘aPﬁ, uﬂ-&FQﬁ-?GFF&'F—@Qt Bl,r GepLELFPIgELgROT
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are preferred as Stpgﬁﬁfﬁi\,'g?%y1X§§5§ﬁ3'2\5%1f°9’r- i ncreasing the viable ce

count at the end Ion arso inproving the viability of the

cel Is.  Sucroge ol eat RRdrkigul bte1 82+ 8t 38nPLE! BibGded (A1 Bo1d ox

st andpoi nt of physical properties such as solubility. These lactic acid

bacteria growth fj3Q @6pi¢ative (needidaltter SAIY "oleicraddbirdid 2ike")
Incidentally, a food material which contains a great

out of the lactic acid bacteria growth factors usable in

thepresent invention. Illustrativeare, inaddition tofree .
oleic acid and inorganic salts of oleic acid, sucrose esters,
10 glycerides, sorbitan esters propylene glycol esters and the
like, which are widely used as emulsifiers and contain oleic
acid as their fatty acid moieties. Specific examples can
include sodium oleate, potassium oleate, glyceryl oleate,
polyglyceryl oleate, sorbitan oleate, propylene glycol’
15 oleate, and sucrose oleate. Of these, monoglyceryl oleate
and polyglyceryl monooleate are preferred as they are highly
effective for increasing the wviable cell count at the end
of cultivation and also improving the viability of the cells.
Sucrose oleate and the like are also preferred from the
20 standpoint of physical properties suchas solubllity. These
lactic acid bacteria growth factors can be used either singly
or in combination.
Incidentally, a food material which contains a great
deal of oleic acid or the like can also be used as a substitute

26 for the growth factor. It is however to be noted that even
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h pronoting. effect and, when various drinks or foods a

which is selected from ginger extract, tea extract or green

onion extract or oleic acid or a derivative thereof, to be
added to the fermented milk ingredient varies depending on
the kind of the lactic acid bacteri-a_ growth factor to be
used, the strain of lactic acid bacteria to be used, the
kind of the culture medium to be used, the application purpose
of the cultured product, and soon. ' It ié therefore desired
to empirically determine its amount.

In the case of ginger extract, tea extract or green
onion extract (hereinafter called "the extract or the 1ike"),

for example, it is preferred to add it as an extract of 10%
soluble solids (Brix 10 ) in an amount of from about 0.02

wt.% to 2.0 wt.% (hereinafter simply referred to as "%"),
notably from about 0.1% to 1.0% provided that the extract

is obtained using hot water. An amount greater than 2.0%

t he
]

it
out
ly

re

are not expected to bring about additional growth promoting

effect and, when various drinks or foods are produced using
the culture, may more or less affect their flavors. Anamount

smaller than0.02%, ontheotherhand, leads toasome reduction



the culture, may nore or less affect their flavors. An anount 25 smaller
than 0.02% on the other hand, leads to a sone reduction -11- in the growh
pronoting effect. In the case of an extractipbtai ned by acid extraction,

it is preferred to add it as an extract of 10% soluble solids (Brix 100 )
i n an anmount of from about 0.01%to 2.0% notably 5 from about 0.05%to
1.0%for simlar reasons as nentioned above. An acid-extracted extract has
hi gh gromh pronoting effect, and can show excell ent effect even when
added in half the anobunt of the hot water extract. Further, oleic acid or
the like may preferably be added 10 in an anmount such that the final
concentrati on af tier ther guowgh promotingii efifepteduct ranges from 15 A g/ nL
to 60 /.t g/m., especially from15 A g/nL to 40 tt g/nmL in terns of oleic
acid. An amount smal I8 the fase PELa'gwqa&JdeFGi%a@éﬁPé&e*'éFa?h%On:

prevention of death of cells after forpation into the final 15_produ ]
whil e an anount dteh$ @referresota agd it As a0 exieack 8fp}€’f)lséﬁ|';‘b3ﬁ ’F‘Hﬁ‘a?he
product cost increases gnd the content of fat in the final product also

i ncreases, and f §BEAZ 19 eJuinan ppoynt ok ExemARRME 0- 213 9 2:0%.snotablyie
ot her hand, the fernented mlk ingredient 20 obtained by lactic acid
fernment ati on § hefromahbentcal 088 to hk. 0¥ rfoantsdthihiark reagoedi aatméntihoneéd
obtained by fernmenting an animal mlk nmediumwith lactic acid bacteria. As
a material for tpboxei.nehn@dlid-extinagted extrack hias kigh growth promoting

effect, and can show excellent effect even when added in
half the amount of the hot water extract.
Further, oleic acid ox the like may préferably be added

10 inanamount such that the final concentrationafter formation

into a final product ranges from 15 U g/mL to 60 ig/mL,
especially from 15/t g/mL to 40 £ g/mL in terms of oleic acid.

An amount smaller than 54 g/mL leads to weak effect for the
prevention of death of cells after formation into the final
16 product, while an amount greater than 60 Lg/mL gives rise

to problems in that the product cost increases and the content
of fat inthe £inal product also increases, and further resﬁlts

in a reduced growth rate of cells.
On the other hand, the fermented milk ingredient
20 obtained by lactic acid fermentation (hereinafter called
‘"the fermented milk ingredient"™) can be obtained by
fermenting an animal milk medium with lactic acid bacteria.

As a material for the animal milk medium, it is possible



-12- to use fresh mlk such as cow mlk, goat mlk or horse mlk or a mlk
product such as skimm |k powder, whole m |k powler or fresh cream To the
medi um additives to ordinary culture nediaig-or lactic acid bacteria may
al so be added. Exanples 5 of such additives can include vitam ns such as
vitamn A, vitamn Bs, vitamin C and vitamn E, various peptides, various
am no acids, and salts such as cal cium and nmagnesi um No parti cul ar
limtation is inposed on the lactic acid bacteria for use in the
fermentation. One or nore lactic 10 acid bacteria selected from

Lactobaci |l us bacteria, Streptococcus thernophilus and Lactococcus |lactis
can be used in cteiisediresh Bidki such asmeowenidk. |geat midd or hexsemidkan
i ncl ude Lactobacillus cases, Lactobacillus_ acidophilus, Lactobacillus

salivalius, 15 La®¥&atlknrednat sugh@f skimmiddepeyder o ydaldq milk powder

Lact obaci | |l us fernent

baci || hel [ , bacgi.l | - [ ti,
Lact obaci | | us del BF 5(%? 'é_lgfﬂtigpé&l%ﬁﬁj%ﬂFSEﬁg Ia% V(L?%g%‘gﬁgalgﬂéﬁ(ﬁ}ﬁi l{’(éel
LS L i e B Al
growt h factor g SI 19% e GEH bR 1ifd Lan in@:’l@]ﬁe gﬁ:sﬁﬁ.gfsoéu&ﬂeagrﬂfﬂﬁirp a,Of

deat h, Lact obaci S specles, Lactococcus lactis and Streptococcus

t her nophi | us. Wheps t&hiN8E , ¥4itailn C hRA v@HahARE OvaPi 6688 pféP‘t‘i&e%%t\f&'ﬁtodss
used 25 as a lactic acid bacteria gromh factor, Lactobacillus cases,

- amino acids, and salts such as calcium and magnesium.

No particular limitation is imposed on the lactic acid
bacteria for use in the fermentation. One or more lactic

10 acid bacteria selected from Lactobacillus bacteria,

Streptococcus thermophilus and Lactococcus lactis can be

used in combination. Specific examples of lactic acid

bacteria can include Lactobacillus casei, Lactobacillus

acidophilus, Lactobacillus salivalius,

15 Lactobacillus gallinarum, Lactobacillus gasseri,

Lactobacillus fermentum, Lactobacillus helveticus,

Lactobacillus juqulti, Lactobacillus delbrueckii subsp.
bulgaricus, Streptococcus thermophilus, Lactococcus lactis

subsp. lactis, and Lactococcus lactis subsp. cremoris.

20 Use of oleic acid or a derivative thereof as a lactic
acid bacteria growth factor is preferred owing to its high

effect for the prevention of death, Lactobacillus species,

Lactococcus lactis and Streptococcus thermophilus. When

ginger extract, tea extract or green onion extract is used

256 asalacticacidbacteriagrowth factor, Lactobacillus casei,



-13- Lactobacillus acidophilus, Lactobacillus gasseri, Lactococcus |actis
subsp. lactis, and Lactococcus |actis subsp. crenoris are preferred for a
simlar reason. 5 Wichever lactic acid bacl&ria gromh factor is used,
Lactobacillus cases is especially preferred. Further, cells comonly
eaten, such as Bifidobacterium and yeast, nmay also be used in conbination
Oeic acid or the like, which is a gromh factor for 10 lactic acid
bacteria in the present invention, shows particularly good effect when a
lowfat fernented. mlk is prepared using skimmlk powder, namely, liquid

skimmlk or powdery skimmlk is used as a culture nmediumfor the
fermented m | k | hgctobagildnst aeifephddtsdni | k. Producti on 15 of such a
| ow-fat fernentedm | k can_be conducted specifically 'bE adding to.a mlk

i ngr edi ent, whi ckaciobgeiddus gasseri, hackogecgus, Sn3pRFP o) 1agtis e
acid or the like._i n _,amount such that jts final concentration afte
formation into & iﬁéﬁzﬁﬁggﬁgﬁ Egggiﬁss SR- oPHE™SF ﬁiﬁﬁ%rp¥?ﬁ%ﬁFﬁé éﬁrof
ol eic acid and the Nt he milk ingredient with lactic acid
bacteria or by fgr%%nﬁﬁgg %e%ng'ingredient, whi ch is conposed of skim

e R v ey i F R Y
process 25 is paghictdbachyinseiRidedd. 1HeeapeeinlityV ipiiferadld. Copdtther,
cells commonly eaten, such as Bifidobacterium and yeast,

may also be used in combination.
Oleic acid or the like, which is a growth factor for
10 lactic acid bacteria in the present invention, shows
particularly good effect when a low-fat fermented milk is
prepared using skim milk powder, namely, liquid skim milk
or powdery skim milk is used as a culture medium for the
fermentedmilk ingredient of the fermentedmilk. Production
15 ofsuchalowffatfermentedmilkcanbeconductedspecifically
by adding to a milk ingredient, which is.composed of skim
milk as a primary material, oleic acid or the like in an

amount such that its final concentration after formation

into a final product becomes 15 /[ g/mL or higher in terms

'20 of oleic acid and then fermenting the milk ingredient with
lactic acid bacteria or by fermenting a milk ingredient,
which is composed of skim milk as a primary material, with
lactic écid bacteria and then adding oleic acid or the like
in the above-described amount. Use of the former process

26 is particularly preferred, because the viable cell count



-14- at the time of conpletion of cultivation is high and the viability of
the cells is high. In these processes, the fernentation is practiced by
inoculating the mlk ingredient wth the tstic acid bacteria and
cultivating the bacteria 5 at a tenperature of about 35 to 370 Cfor 3 to 5
days. The conbined use of one or nore extracts selected from ginger
extract, tea extract and green onion extract wwth oleic acid or the like
in the present invention also makes it possible to synergistically achieve
pronotion of the 10 growth of the lactic acid bacteria and an i nprovenent
in its viability. Excellent effect is avail able especially when tea
extract and ol ei atathe simehef| cempletionedfi qultividthori b9 high pr@theed
use of oolong tea extract and _oleic_acid or the |ike being nore preferred.

Wien two or 15 n¥iabdtitgeofathecosdils BaEchisha gIRvthesaRXRLeFFLE hethe

t i ti d i nbj pat i d i b b t hey.. b
Bded 1 sim | ar FARBEREEEIEn JREFRCEICan BT ARt 4 Erd ik wndidacat ™

il ks of th ' ' ' N+ t A [ :

can' i nol ude dyi nseh SO actd GHoERE: Bl IILATAI AR BRELAELE,
f | e, t 1|k i nk | act | iLd teri
yoghur ¢ cul thr cBEnPl FERPRERFRES REEBOUGIBES Bk A9 v ¥ pes of
whi ch can be plain type, flavored type, fruit type, sweet type, soft type,
drink type, hard 25_&99@%‘?%%@5@&# oRcmprR extracts selected from

ginger extract, tea extract and green onion extract with
oleic acid or the like in the present invention also makes
it possible to synergistically achieve promotion of the
10 growth of the lactic acid bacteria and an improvement in
its viability. Excellent effect is available especially
when tea extract and oleic acid or the like are used in
combination, with combined use of oolong tea extract and
oleic acid or the like being more preferred. When two or
15 more of the lactic acidbacteria growth factors in the present
invention are used in combination as described above, they
can be added in similar amounts as described above.
Examples of the fermentedmilks of the present invention,
which can be obtained as described above, can include drinks
20 or foods making use of various lactic acid bacteria, for
example, fermented milk drinks, lactic acid bacteria
beverages, yoghurt, cultured milks, kefir, cheese and the
like, illustrative types of which can be plain type, flavored
type, fruit type, sweet type, soft type, drink type, hard
26 type, frozen type and the like.



-15- Upon production of the. fernmented mlk, it is possible to use flavors
such as yoghurt type, berry type, orange type, (Chinese) quince type,
perilla type, citrus type, apple type, m ntistype, grape type, apricot
type, pear, custard cream 5 peach, nelon, banana, tropical, herb type,

bl ack tea, and coffee type; sugars such as sucrose, isonerized sugar,

gl ucose, fructose, palatinose, trehal ose, |actose, and xyl ose; sugar

al cohol s such as sorbitol,xylitol,erythritol, lactitol, paratinit,
reducing thick malt syrup, and reducing 10 thick nmaltose syrup; enulsifiers
such as sucrose fatty acid esters, glycerin fatty acid esters, and

l ecithin; and thickellpon productiionr of the fexmented mjdkat it ishpogsdbde,
guar gum xanthan gum pectin, and |ocust bean gum It is also possible to
add various vit anfhyseiavers sughias yoghurt ityRe .n\PesTY LyPey erange fype .
vitamn E and m'Q@{als such,as _ calciu iron, and.,zinc. The laciie aci d

bacteria growh fedtiess) guingetyps. B EXYPP o SLEINS EYRE + 3PP ¥ DE

[ t t, | ei i d deri tl t f t]
offect 20 or vi A\, GhaRG ErPRe 4L YRS LRI, ek e, "
th , [ t C t d [ t [
espect ally i nr iggen, mRAC baiandCrBbETPaRy; RBLE LIPS, plidk YGE, B

and its derivativEserdd typ6; Oshgarﬁa@%cnhaa@e SREFo 86 OV BoReLTREAN GudaiS !
and 25 viability inproving effect for lactic acid bacfteria, but

glucose, fructose, palatinose, trehalose, lactose, and

xylose; sugaralcohols suchas sorbitol, xylitol, erythritol,
lactitol, paratinit, reducing thick malt syrup, and reducing

10 thick maltose syrup; emulsifiers such as sucrose fatty acid
esters, glycerin fatty' acld esters, and lecithin; and
thickeners (stabilizers) such as agar, gelatin, carageenan,
guar gum, xanthan gum,lpectin, and locust bean gum. It is
also possible to add various vitamins such as vitamin A,

15 wvitamin Bs, vitamin C, and vitamin E; and minerals such as
calcium, iron, and zinc.

The lactic acid bacter:l.a. growth factor selected from
ginger extract, tea extract, green onion extract, or oleic
acid or a derivative thereof has growth promoting effect

20 or viability improving effect for lactic acid bacteria. Of
these, ginger extract, tea extract and green onion extract
are excellent especially in growth promoting effeét for
lactic acid bacteria. Oleic acid and its derivatives, on
the other hand, have both growth promoting effect and

© 26 wviability improving effect for lactic acid bacteria, but



-16- their viability inproving effect is greater. Industrial Applicability
The gi nger extract, tea extract or green onion extract 5 or oleic acid or
the derivative thereof, which is added in -ide fernented m |k according to
the present invention has excellent growmh pronoting effect and viability
i mproving effect for the lactic acid bacteria, and noreover, is free of a
flavor which may pose a particular problem Accordingly, 10 the fernented
mlk with the growh factor has high utility as a drink or food which is
excellent for the pronotion of health and is free of a deterioration in.
flavor. Especially in a lowfat fernmented mlk product making use of oleic
acid or a derivathedrt ndabdflity Ampxovingaeffiectsipagreatargrowt h factor,
death of cells is prevented even when cultivated fromthe stationary phase
until the death phase, and further, excellent death preventing effect can -

R L e SR AT bt A e
ool DRCCEr 2 T SN ohrkch B VAbeIE o GRURH WRR RSy

S Uhe] o o7 EaOBAR0E B04 O B g e WA A 9 b1k

phase or death phgaaergimbitelafii® ddcording to the present invention has

" excellent growth promotiﬁg effect and viability improving

effect for the lactic acid bacteria, and moreover, is free

of aflavorwhichmaypose aparticularproblem. Accordingly,

10 the fermentéd milk with the growth factor has high utility

as a drink or food which is excellent for the promotion of

health and is free of a deterioration in flavor.

Especially in a low-fat fermented milk product making

use of oleic acid or a derivative thereof as a lactic acid

15 Dbacteria growth factor, death of cells is prevented even

when cultivated from the stationary phase ﬁntil the death

phase, and further, excellent death preventing effect can

be exhibited during refrigerated storage after formation

into a final product and also for temperature rises during

20 the storage. The lactic acid bacteria as many as about 1

x 10° cfu/mL are allowed to remain as viable celis. Even
when the final product is stored at 10C for 2 weeks, a

viability rate of 20% or higher can be maintained. When the
cultivation of the low-fat fermented milk is allowed to

25 proceed to the stationary phase or death phase of the lactic



aci dbacteria, use of Lactobacillus casei,lLactococcus lactis, Streptococcus
thernmophilus or the like generally nakes it possible to assure such viable
cell count and viability rate of the lactiXy-acid bacteria as nentioned
above even when 5 the pH of the final product drops to about 3.6 to 3.8,

al though the optinal pH and acid tol erance of cells vary depending on the
bacterial strain and the cultivation tinme and the |ike hence vary
depending .on the cells. Further, use of skim mlk for the provision of a
fermented product and addition 10 of oleic acid or a derivative thereof can
limt the content of fat at 0.1 wt.%or so in the final .product, so that
the final produe?i@ancﬁeréamw%l@emm-mmmde

15 Exanples The present inventjon wl| herelnﬁgﬁeé bg dgscrlgf further
detai| by the obFESPRGceSENs thernonntlis 3FS,9eBEFALLY makeR hat
Syt o AR bt R o B AR B e
0Lr08h oo o GE A8 SEUEIG LN 00ALs 1 nSEPRLALE S e
materials) ofg hOEh&@&#‘éf the¥ina1 PPEGEEY droPRES hBBut 3.6 to 3.8, although
the optimal pH and acid tolerance of cells vary depending
on the bacterial strain and the cultivation time and the
like hence vary depending on the cells. Further, use of skim
milk for the provision of a fermented product and addition
10 of oleic acid or a derivative thereof can limit the content
of fat at 6.1 wt.% or so in the final product, so that the
final product can be sold as a low-fat fermented milk of

low calorie.

15 Examples
The present invention will hereinafter be described
in further detail by the following Examples. It should
however be borne in mind that the present invgntion is not
limited at all by these Examples.
20
Example 1
Preparation of extracts (1)
Green tea, oolong tea, washed and crushed ginger and
washed and crushed green onion were separately extracted

26 for 60 minutes in aliquots (10 times the weights of the



extracts were prepared. They were separately concentrated in an
evaporator, and extracts of [10% soluble solids (Brix 100 )) were

obtai ned. 5 Exanple 2 Conparison of prolifel&tion degrees of lactic acid
bacteria (1) Using aliquots of a 20% skimm | k powder solution as 10 a
basal nmedium the ginger extract, green tea extract, oolong tea extract
and green onion extract, which were obtained in Exanple 1, were added a
0.1% as lactic acid bacteria growmh. factors, respectively, and
proliferation degrees of lactic acid bacteria were studied. Described

specifically,

of Lactobaci | | us reapeetivéaai@rifalld JaEhobyatelrtdf/en Towlrreir€spect 18e
hours. After the cultivation, the proliferation degrees of the lactic a

bacteria were cogparaetlywesé gﬁ:ep%&'édldi Qﬁé¥t&&@®e$at:iae;%19f cobhGehtBatba

cultures (titers 20 determ ne

by sanpling 10-nL portions of the culture

t

15 the sterilized nedia were inoculated with 1% of a starter

cid
ng
S

and then titrat HadanlegAiforatdrlsand éEract®lofs [ D0%hsdlible sadddisc(Bsiga
whi | e usi ng phenol phthal ein as an indicator). The results are shown in
Tabl e 1. For-themakp?o;,efgnagfgﬂg@a. "FAST" (trademark. for beer yeast

aut ol ysate; product of _19  ASAH BEER FOOD, LTD.) was added at 0.15%
cultivation yas conducted |i kewi se. This anmpbunt of "MEAST" is
Example 2

10

15

Comparison of proliferation degrees of lactic acid
bacteria (1)

Using aliquots of a 20% skim milk powder solution as
abasal medium, the ginger extract, green tea extract, oolong
tea extract and green onion extract, which were obtained
in Example 1, were added at 0.1% as lactic acid bacteria
growth factors, respectively, and proliferation degrees of
lactic acid bacteria were studied. Described specifically,

the sterilized media were inoculated with 1% of a starter

of Lactobacillus casei YIT9029, followed by cultivation at
37C for 48 hours. After the cultivation, the proliferation

degrees of the lactic acid bacteria were .compared by using
as indices the acidities of the resulting cultures (titers
determined by sampling 10-mL portions of the cultures and
then titrating organic acids in the sampleswith 0.1 Ncaustic
soda while using phenolphthalein as an indicator). The
results are shown in Table 1. Foxr the sake of comparison,

"MEAST" (trademark for beer yeast autolysate; product of

and



practically the upper Iimt of added anobunt at which deleterious effect to
the flavor of the cultured product 5 is still permssible. Table 1 Lactic
acid bacteria growth factor Acidity 10 Nonel® 5 "MEAST" 11.8 G nger
extract 12.8 Geen tea extract 13.0 Oolong tea extract 13.1 15 G een
onion extract 12.9 As is clear from T Table 1, the growth pronoting effects
for the lactic acid bacteria by the addition of the ginger 20 extract,
green tea extract, oolong tea extract and green onion extract were nore
appreci abl e than that exhibited in the nmedium added with "MEAST". Exanpl.e
3 25 Conparison of the proliferation degree of the lactic -20- acid

bact eri a anong th%sﬁ’ﬂ(ﬁlﬁ%gwpre*ﬂ)aétw% afded a$nQ. LB# ngamd tcuddtisma tien: )

and citric acid s ool o ea

| utions 0ot ) f pH 3.0, 4.0 and 5.0, t
extracts were pr e%%?eaco eq hé‘jggﬁas@ondi {hdss §§‘°PHtEx‘a$rpl'ég¥.S'l‘l'he)is
were 5 separately, e ed,i n an evaporator, wherehy extracts of [10%
sol ubl e sol i ds (§?§8€:‘5&§#ng8 o"g‘f%ﬁ’%eg.lmi eq%d?a{iﬁaala"l%!’(nr%c?g yhich

obt ai ned were adgefetérious effect to the flavor of the cultured product

5 is still permissible.

Table 1
Lactic acid bacteria growth factor Acidity

10 | None 2.5
YMEAST™ - 11.8

Ginger extract - 12.8

Green tea extract 13.0

Oolong tea extract 13.1

15 . Green onion extract ©12.9

As is clear from Table 1, the growth promoting effects
for the lactic acid bacteria by the addition of the ginger
20 extract, green tea extract, oolong tea extract and green
onion extract were more appreciable than that exhibited in
the medium added with "MEAST".

Example 3

25 Comparison of the Proliferation degree of the lactic



aliquots of a 20% skimm |k powder nmedi um such that their concentrations
becane 0.1% The resulting nedia were 10 inocul ated with Lactobacill us
easel YIT9029, followed by cultivation at -3- for 48 hours. The acidities
of the thus-obtained cultures were neasured in the same manner as in
Exanpl e 1. The results are shown in Table 2. 15 Tahle 2 Extracting sol vent
Acidity Hot water 13.7 Citric acid solution (pH 3.0) 17.2 Gtric acid
solution (pH 4.0) 17.1 20 Citric acid solution (pH 5.0y 15.5 As is shown
in Table 2, the extracts obtained by conducting extraction wth acid
solutions of pH 5.0 and |l ower, -21- especially pH 4.0 and | ower exhi bited
mar ked growt h pr odeld hpcteriaanong the pgiditigs of metmcting spiwtdonss
Preparation of Extracts (2) Geen tea, black tea, oolong tea, ginger and
green onion were sepd¥simghodxwaterd®0G)andcdtricfacidisolatiensd(90T)
solution of pH 4.0. Under the sane conditions as in Exanple 1, respective
extracts were prepfrgul.3.100eM Welahds 8RO, abolyng Ot éaneehitd et Wwere Prepared
evaporator, and extracts of [ 10% soluble solids (Brix 100 )] were

~obt ai ned. under the same conditions as in Example 1. They were

5 separately concentrated in an evaporator, whereby extracts
of [10% soluble solids (Brix 10° )] were obtained.
The individual extracts so obtained were added to

aliquots of a 20% skim milk powder medium such that their

concentrations became 0.1%. The resulting media were

10 inoculated with Lactobacillus casei YIT9029, followed bjr
cultivation at 37C for 48 hours. The acidities of the

thus-obtained cultures were measured in the same manner as

in Example 1. The results are shown in Table 2.

15 " Table 2

Extracting solvent Acidity
Hot water 13.7
Citric acid solution (pH 3.0) 17.2

Citric acid solution (pH 4.0) 17.1

20
Citric acid solution (pH 5.0) 15.5

As is shown in Table 2, the extracts obtained by

conductingextractionwithacidsolutionsofpH5.0 and lower,



Exanpl e 5 Conparison of proliferation degree anong lactic acid 15 bacteria
(2) Using aliquots of a 16% skimm |k powder solution as a basal nedium
the ginger extract, green tea extract, blackl-tea extract, oolong tea
extract and green onion extract, which were obtained in Exanple 4, were
added at 0.1%as lactic 20 acid bacteria growh factors, respectively. The
sterilized nedia added with the respective extracts were inoculated wth
1% of starters of various lactic acid bacteria showmmn in Table 3, followed
by cultivation at 37t for 48 hours. After the cultivation, the acidities of
the resulting -22- cultures were studied to determne the proliferation
degrees of the |2fReELHIRPH4c0anGloWer exhibitedmarked gsovhbh promoitdng.
For the sake of comparison, the basal nedi a_added at 0.15% wth " MEAST"
(trademark for bé&Frerhdon g yagidc addbacterda.asaH BEER FOOD;, LTD.)

was used. The results are shown in Table 3. 10 -23- i"~ 00 MIn O CO CO O
%W 00 N-t h O W..41}$1 CD0%Ot-rt NN1fl ~PMONn L9 OiC -1 eel
Nrqgq .-i rqgri Q%ﬁn}pﬂANaMcoln 00 0co000coinH

5 Preparation of Extracts (2)

Green tea, black tea, oolong tea, ginger and green onion
were separately extracted in aliquots of a citric acid
solution of pH 4.0. Under the same conditions as in Example
1, respective extracts were prepared. They were separately

10 concentrated in an evaporator, and extracts of [10% soluble

solids (Brix 10’ )] were obtained.

Example 5

Comparison of proliferation degree among lactic acid

156 bacteria (2)
Using éliquots of a 16% skim milk powder solution as
a basal medium, the ginger extract, green tea extract, black
tea extract, oolong tea extract and green onion extract,
which were obtained in Example 4, were added at 0.1% as lactic
20 acidbacteria growth factors, respectively. The sterilized
media added with the respective extracts were inoculated

with 1% of starters of various lactic acid bacteria shown
in Table 3, followed by cultivation at 37C for 48 hours.

After the cultivation, the acidities of the resulting
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ures were studied to determine the proliferation degrees

of the lactic acid bacteria in a similar manner as in Example

2. For the sake of cémparison, the basal media added at 0.15%
with "MEAST" (trademark for beer yeast autolysate; product’

5 of ASAHI BEER FOOD, LTD.) was used. The results are shown

in Table 3.

10
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Further, its effect was nore noticeable as the cell strain showed poor er
growth in the basal medium Even with lactic acid bacteria which do not
grow wel | in animal mlk nedia, 10 cul tures 2#- high acidity and high viable
count can be obtained in short tine because the bacteria are allowed to
actively growowng to the growmh pronoting effect of these extracts.
Further, these extracts brought about higher effect than "MEAST"when they
were used in conbination with Lactobacillus 15 cases, Lactobacillus

aci dophilus, Lactobacillus gasseri, Lactococcus lactis subsp.Llactis, and
Lactococcus lactis subpsp, crenoris. Froma conpari son anong the tea

extracts, the ool ong Q%alﬁxﬁlﬁﬁr%se?ﬂﬁﬁﬂ?% §rew Fabde of . gtbat lgrowth

ronotin effect 20 to any tic.acid bacteria tq the other tea
gxtractsg i . e. % &Er?%if’hécb a'BicF%’éi%ﬁif:H’te additdome 6

25 Laing al P;ﬁ%# Eﬁ%?‘*'eg%é%%qisﬁﬁqéﬁ PhbASyaBMILH frtsct Tt tabh iz,
10% of gl ucose- fraici Q3R lredited éuﬂifs&&né%éfﬂlnet 806hE8 SPMine Lk alds

as abasal medi um the sane gi nger extract ea ex ract green

oni on extract sas ¢HomEASH SVEsblgh A tREFDEE aépwaa& ?dd&d;n%t %l]’.SJstrains.
respectively,. whereby test nedia were provided. After sterilization under

heat, the resped®specintly, wheceffaet! ot echeVidd1ohgd teaf et Baet wils Bigh.

Further, its effect was more noticeable as the cell strain

showed poorer growth in the basal medium. Even with lactic

acid bacteria which do not grow well in animal milk media,

10 culturesof high acidity and high viable count can be obtained

in short time because the bacteria are allowed to actively

grow owing to the growth promoting effect of these extracts.

Further, these extracts brought about higher effect than

"MEAST" when they were used in combination with Lactobacillus

15 c¢asel, Lactobacillus acidophilus, Lactobacillus gasseri,

Lactococcus lactis subsp.Lactis, and Lactococcus lactis

subsp. cremoris.
From a comparison among the tea extracts, the oolong
teaextract was found to show superior growth promotingeffect
20 to any of the lactic acid bacteria to the other tea extracts .

i.e., the green tea extract and the black tea extract.

Example 6

Comparison of proliferation degrees of the lactic acid

26 bacteria (3)



Lact obaci |l us cases YIT9029, fol | owedby cultivation at 37 x. Variations in
acidity were traced. 10 Wth respect to the individual test nedia,

i nvestigations were nmade for the nunbers of-25ul tivated days ‘(the nunbers
of days required) needed to reach the sane acidity as the ultimate acidity
(28) in the cultivation in the basal nedium alone (control) and also for
the viable cell counts 15 of the cultures when their acidities reached 28.
The results are shown in Table 4. Table 4 Lactic acid bacteria Nunber of
days Viable cell 20 growth factor needed (days) count (cells/m) None 6.5
3.5 x 109 G nger extract 4.0 4.0 x 109 Qolong tea extract 3.5 7.2 x 109
Green onion extract 3.¥singaliguotsygf adsy gkgppéﬂ&ﬂovﬁwmatéon, Which
grow h of the bacterja,was prompted by the addition of .the ex ts.. Ampng
T extracts, & HEoRHHLESE JO% NE AR HEmAEPLL AR TiHeent L16€ sanite 7
Production and organol eptic evgluation of fermentedm | ks Aliquots (600-nl)
of the respectiveSelids(BFizm,i Add as abagakmediym,dihe same gingey apftinact,
gl ucose-fructose liquid sugar (400 nL) and sterilized water (1.5L), and
the resulting 10 obvkongd=eaextracthegshgreen onioncextiactas thiose lemplogyresi

6 in Example 4 were added at 0.5%, respectively, whereby test
media were provided. After sterilization under heat, the

respective media wexre inoculated with 0.5% of a starter of

Lactobacillus casei YIT9029, followedbycultivationat 37C.

Varlations in acidity were traced.

10 With 1respect to the individual test media,
investigations were made fo'f the numbers of cultivated days
(the numbers of days required) needed to reach the same acidity
as the ultimate acidity (28) in the cultivation in the basal
medium alone (control) and also for the viable cell counts

15 of the cultures when their acidities reached 28. The results

are shown in Table 4.

Table 4
: Lactic acid bacteria |Number of days| Viable ceil
- 20 . growth factor needed (days) |count (cells/m¢)
None - 6.5 3.5 x 10°
Ginger extract 4.0 _ 4.0 x 10°
Oolong tea extract 3.5 7.2 X 1(_)9
Green onion extract 3.8 5.2 x 109




produced. Wth respect to the four kinds of fernmented mlks of the lactic
acid bacteria, a palate test was conducted by well-experienced 20
panel |l ers. Through a three-point discrimn&6ron test, no difference was
found to exist between 15 the respective sanples added with the extracts
and the control. Further, there was also an indication that the flavors
of the extracts enployed as growmh factors for the lactic acid bacteria
mat ched well with the flavor of the fernmentati on 20 product of animal mlk
by the lactic acid bacteria. It was therefore confirned that, when those
extracts were used in cultivation for the production of fernented m |l ks
such fermented nil ks 2sf ipApRarent §ramciable 4.1 the growth ef the Racteria

not deteriorated in flavor. 25 .27- Exanpl.e 8 Amunt dependency_of the
ef fect of water - ¥a5 RRMPLRS Ry the: pddition %W%\Pdﬁtltﬁ?&sgr offpAng the

pronotion A 20% skim m,| k wder. sol.ut i cont ai ni ng_10% of

gl ucose-fructose q’ﬁﬁﬂcd:ss'ugﬁ}e ffgf%cé:olt’lfgl% es8|°?‘8§19( %FPxe"%Sc)% T’a\ﬁfagiggéd
~as a basal nedium To aliquots of the basal medium the hot-water
extracted ool ong tea extract obtained in Exanple 3 and an ool ong tea

extract extragt e%ﬂ&%ﬂlé‘of water of pH 4.0 were added in varied anmounts.
After 10 sterilization under heat, the nedium sanples were each

Productionandorganolepticevaluationof fermentedmilks

Aliquots (600-mL) of the respective cultures obtained

in Example 6 were each added with glucose-fructose liquid
sugar (400 mL) and ster;llized water (1.5L), and the resulting |

10 mixtures were homogenized, whereby fermented milks were

produced. With respect to the four kinds of fermented milks

of the lactic acid bacteria, a palate test was conducted

ﬁy well-experienced 20 panellers. Through a three-point

discrimination test, no difference was found to exisf between

15 the respective samples added with the extracts and the

control.

Further, there was also an indication that the flavors
of the extracts employed as growth factors for the lactic
acidbacteriamatchedwellwith the flavor of the fermentation

20 product of animal milk by the lactic acid bacterlia. It was
therefore confirmed that, when those extracts were used in
cultivation for the production of fermented milks such
fermented milks of lactic acid bacteria, the fermented milks
were not deteriorated in flavor.

25



I nocul atedwith 0.5% of lactic acid bacteria L . cases YIT9029 . followed
by cultivation at 37r, until acidity of 30. Cultivation tinmes and viable
cell counts at the tinme where the acidity-2®ached 30 were recorded. As a
control, a culture 15 obtained by conduction cultivation in the basal
medi um al one was used. Next, 480-nL aliquots of the thus-obtained cultures
were each added with glucose-fructose |iquid sugar (400 nL) and sterilized
water (1, 620 nL), whereby 13 kinds of fermented 20 mlks of the lactic
acid bacteria were produced. Wth respect to those fernmented drinks, their
flavors were exam ned_by well-experienced 10 panellers. The results of the
flavor exani nat ESA™RL® &hown al ong with the cultivation times and viable

[ ts in Tabl 5. 2 0.0 ~dzt ~t ~ "~ Rs -r1.000 1-4 O
500 1160 S000 vy dEuEE Sependsndh bR e pPhock PR matedr extiragtadodicng, o
>t>1>] 0 43 0 >Y 4 L 4_r] | .-* > e 410 t 4-
g0 14$40. 40a 4) 4780 ekiPabt gp E1hyoriapfdefouth FRohd€idn °om 904

A 20% skim milk powder solution containing 10% of

b §lucose-fructose liquid sugar [75% soluble solids (Brix
75 )] was used as a basal medium. To aliquots of the basal

médium, the hot-water extracted oolong tea extract obtained
in Example 3 and an oolong tea extract extracted with hot
water of pH 4.0 were added in varied amounts. After
10 sterilization under heat, the medium samples were each

inoculatedwith0.5%of lacticacidbacteria L. caseiYIT9%029,

followed by cultivation at 37 C until acidity of 30.

Cultivation times and viable cell counts at the time where

the acidity reached 30 were recorded. Asacontrol, a 6ulture

15 obtained by conduction cultivation in the basal medium alone
was ﬁsed.

Next, 480-mL aliquots of the thus-obtained cultures

were each added with glucose-fructose liquid sugar (400 mL)

andsterilizedwater (1,620mL), whereby 13kinds of fermented

20 milksof the lacticacidbacteriawereproduced. With resﬁect-

to those fermented drinks, their flavors were examined by

weil-experienced 10 panellers. The results of the flavor

examination are shown along with the cultivation times and

viable cell counts in Table 5.
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of 0.01% or nore of any one of the extracts shortened the cultivation tine
and noreover increased the viable cell count. The extracts did not bring
about any extra effect even when 5 added i n2%nounts greater than 0.5% It
was also confirnmed that the flavor remained good up to 0.5% of any one of
the extracts but the taste of each extract was felt when added in anmpunts
of 1% and greater. 10 Exanple 9 Rel ationship between the anount of free
oleic acid in lowfat yoghurt mediumand the viable cell count at the
conpl etion of cultivation of lactic acid bacteria A lowfat yoghurt nedium
was prepared with the_ 15 conposition of 20% skimm | k powder (product of

YOTSUBA M LK PRODUCTASdS showipin Tabded, it waseonmmedtBat d
t rat f 0.003, Q.005, 0.01, 0.02 and 0.0 . - i quot f ot
Tedi o aspect 081 0: 018 pEBTE P @Y ongh o8, e, xkadts HhbEtebag tie
Th di | ' t ' % Qf o

T179056. "To1 + onedopyEvEPRIAME S pOrbbbic intidlisd RO ObEaDL RIS L .
of ~conpletion Ofl'hér@xﬂ("é é%/%d)ﬂottﬁﬁﬂ%%o%tcsh& SRS SLEICR eVBASMISH-

The viable cell counts (ctu were each obtained Dby spreading the ,
correspondi ngs cuhied. 1N Akdunesl girtexr3Chatli OLs€J Tt Gak’aY88StoRFifméd as

needed, onto a Rogosa agar plate with a spiral plater, incubating the agar
plate at 37 C f ghat thA§SElavelr dedaiEd igodd upetocd. 6% VE anyl onecof the
extracts but the taste of each extract was felt when added

in amounts of 1% and greater.

10 Example 9
Relationship between the amount of free oleic acid in
low-fat yoghurt medium and the viable cell count at the
completion of cultivation of lactic acid bacteria
A low-fat yoghurt medium was prepared with the
156 composition of 20% skimmilk powder (product of YOTSUBA MILK
PRODUCTS CO., LTD.) and 3% glucose. Sodium oleate was added
at rates 0of 0.003, O.'005. 0.01, 0.02and 0.03 wt.% to aliquots |

of the medium, respectively, followed by sterilizétion at
100C for 60 minutes. The medium samples were inoculated

20 with 0.5% of Lactobacillus casei YIT9029, followed by

cultivation at 37T for abouf 200 hours. At the time of

completion of the cultivation, the viable cell counts were
measured. Thevliablecell counts (cfu/mL) were eachobtained

by spreading the corresponding culture, which had been



by a | aser col ony counter.

The results are shown in FIG 5 1. FromFI G 1,

It has becone evident that the count of viabl-e cells upon conpletion of
cultivation of Lactobacillus cases increase8 by the addition of oleic
acid. Exanple 10 10 Inproving effect on the viability of lactic acid
bacteria 1in stored final product by the addition of sodiumoleate To
aliquots of the owfat yoghurt nedium of Exanple 9, sodium ol edate was
added at rates of 0.003, 0.005 and 0.01 w. % respectively. The nmedi um
sanpl es were each inoculated 15 with lactic acid bacteria, followed by

cultivation to stud

acid bacteri a.

X effect of sodiumoleate -on the viability of the lactic
g

TRéletediin0.dF waast oA ag neededniontyp Rggesa@smr

3.8. Oher conditigns and the cell strain were the sane as in Exanp

20 On the side, 7BIRFPURLERC2gPRLERE P%a'awa- sﬂb@%vb%%ngs%?@s%op%etqcméc

for 30 m nutes,

and_t he thus-obtained |iquid sugar was provided as a

syrup. The cul tur 33Cafer 3 idgys.s apd thensgeupting| the vesektant ¢rlonies
obt ai ned as described above, were nmxed at a ratio of 1:1, and the

resulting -31- m byuackaser eccélonye couniant affher sesalabt ara showih ain yETGLUT t

products (the concentrations of oleic acid in the products were 15 /L
g/m, 25 A g/ ahkd ForamBI6i 1.ritpesthecsmsevident kbat the counhodoriable

| ow fat yoghurt

10

15

20

not added with sodium 5 ol eate was produced.
cells upon completion of cultivation of Lactobacillus casei

increases by the addition of oleic acid.

Example 10
Improving effect on the viability of lactic acid bacteria
in stored final product by the addition of sodium oleate
To aliquots of the low-fat yoghurt medium of Example
9, sodium oleate was added at rates of 0.003, 0.005 and 0.01 |
wt.%, respectively. Themediumsamples were each inoculated
with lactic acid bacteria, followed by cultivation to study

effect of sodium oleate on the viability of the lactic acid
bacteria. The ci:ltivation was conducted at 37C until pH

3.6 to pH 3.8. Other conditions and the cell strain were
the same as in Example 9.

On the side, 70% fructose-glucose liquid sugar was
sterilized at 100C for 30 minutes, and the thus-obtained

liquid sugar was provided as a 3yrup. The cultures and
aliquots of the syrup, all of which had been obtained as

described above, weremixedataratioof1:1, and theresulting



The thus-obtai ned products were stored at 10°C for 14 days. During the
storage, the viable cell count of. the respective products were

i nvestigated al ong the passage of tinme. The&lresults are shown in FIG 2.

It has become clear 10 fromthe results of FIG 2 that high viability is
retained even after 7-day storage by the addition of sodiumoleate upon
cultivation as opposed to the general tendency of a substantial decrease
in viable cell count when the storage of a product exceeds 7 days (the
variations in viable cell 15 count on the Oth day of ‘the storage of the
products reflect the counts of viable cell in the cultures). Exanple 11 To

aliquots of the IWxtureswerafikied ihcmipinaistosbtainleveEat yeghagd um
ol eate and various epulsifiers, all _of ich are shown.i.n. Tahle 6, were
Sdded. respect | vargPRueth  theponrentEabieaR RGNS BELinER hA AroRtER
of oleic acid content. Those nedium sanpl es were inoculated with 0.5%_ of
Lact obaci | | us : c¥exe Y1Foéo9/mk o| RBWEGIML capd 2 i48/mk .- Fespeatdvelyd -

effects of these additives on the viable cell count of the lactic acid
bacteria at the tFuxthércasph condmrodf, lowefat lyoigharitomot addeidswi tim sodd.um
viability of the. lactic acid bacteria. The culture was conducted at 37t
until pH 3.6 % t coBeate warrprehredons were set as in Exanple 9. Table 6
Addi tive Remarks* _

The thus-obtained products were stored at 10C for 14

days. During the storage, the viable cell count of the
respective products were investigated along the passage of
time. The results are shown in FIG. 2. It has become clear
10 from the results of FIG. 2 that high viability is retained
even after 7-day storage by the addition of sodium oleate
upon cultivation as opposed to the general tendency of a
substaht:l.al decrease in viable cell count when the storage
of a product exceeds 7 days (t-he variations in viable cell
15 count on the 0th day of the storage of the products reflect

the counts of viable cell in the cultures).

Example 11
To aliquots of the low-fat yoghurt medium of Example
20 9, oleic acid, sodium oleate and various emulsifiers, all
of which are shown in Table 6, were added, respecti{rely;
such that their concentrations became 0.01% in terms of oleic

acidcontent. Thosemediumsampleswere inoculatedwith0.5%

of Lactobacillus casei YIT9029, followed by cultivation to



1 deic acid'io 2 Sodiumoleate 3 Gyceryl ol eate Mnoglyceride > 90% 4
Pent agl yceryl nonool eate 5 Pentagl yceryl trioleate 6 Hexaglyceryl

nonool eate 15 7 Decagl yceryl decaol eate 8 Sggrose ol eate Sucrose ol eate >
70% 9 dyceryl oleate Triglyceride After those cultures were stored at 5t
for 5 days, they 20 were mxed with aliquots of the syrup of Exanple 10 at
a ratio of 1:1. The resulting mxtures were filled in containers to
obtain | owfat yoghurt products. Further, as a control, |owfat yoghurt
not added with oleic acid was produced. -33- The thus-obtained products
were stored at 101t for 14 days. During the storage, the viable cell count
of the respectivdereamhigiessefifeeots ofcthésmaddibiveg aihtheyiahie adll count

The results are shown in Table 7. 5 Table 7 Viable cell count (cfu/nV
Viability on of the lactic acid bacteria at the time of completion of

the cultivation and also on the viability of the lactic acid
bacteria. The culture was conducted at 37C until pH 3.6

6 to 3.8. Other conditions were set as in Example 9.

Table 6
_ Additive ' , Remarks
1 | Oleic acid
10 2 | Sodium oleate .
3 | Glyceryl oleate Monoglyceride > 90% _
4 Pentaglyceryl monooleate
5 | Pentaglyceryl trioleate
6 | Hexaglycexryl monooleate
15 7 Decaglyceryl decaoleate
8 | Sucrose oleate ' sucrose oleate > 70%
9 | Glyceryl oleate Triglycei’ide

After those cultures were stored at 5C for 5 days, they

20 ' were mixed with aliquots of the syrup of Example 10 at a
- ratio of 1:1. The resulting mixtures were filled in

- containers to obtain lo'w—fat. yoghurt products. Further, as

a control, low-fat yoghurt not added with oleic acid was

produced.



Control DAY 1 DAY 7 DAY 14 Day 14 10 1 1.3x109 7.2x108 5.3x108' 40.8% 2
1.2x109 7.3x108 5.2x108 43.3% 3 1.1x109 7.7x108 5.0x108 45.5% 4 1.2x109
8. 1x108 5.0x108 41..7% 5 5.6x108 -2.5x108 1.-28108 21.4% 15 6 1.3x109
7.3x108 4.8x108 36.9% 7 6.5x108 2.0X108 1.4x108 21.5% 8 1.1x109 6. 1x109
4,.3x108 ‘39.1% 9 5.9x108 2.2x108 1.4x108 23. 7% Control 3.2x108 1.6x108
2.6x107 8.1% 20 It has been found fromthe results of Table 7 that | owfat
yoghurt added with oleic acid shows a viability of 20% or higher even
after stored at 10 C for 2 weeks. It has also been found that use of oleic
acid in the formof free oleic -34- acid, an oleate salt or an ol eate ester

can provide an especi ahey thagdobtalh8aCstéaeetdiwd OB teo2eR! St AR OFor 1
cultivation and al so particularly good viability. 5 Exanple 12 Effects of -

i ndi vidual factorgag.t hgggq_'g%t g?.gg%ﬁ:rgg_jr% er}:h\g a«;?il.a_ﬁa Gelde u(?éa_g%‘ (I)%fcﬁlg

acid bacteria Aliquots (1 owder, - al1 quo

gl ucose and the i pespdictive pPEaGELEWere mgeh%%téa“&i&ng e basgagedokn

aliquots of warmwater to give total volune
time. The results are shown in Table 7.

5
Table 7
Viable cell count (cfu/mf) Viability
Control| DAY 1 DAY 7 DAY 14 n:; 14
10 1 1.3x10° 7.2x108 5.3x10%8 40.8%
2 1.2x10% 7.3x108 5.2x108 43.3%
3 1.1x10° 7.7x108 5.0x108 45.5%
4 1.2x10° 8.1x108 5.0x108 41.7%
5 5.6x108 2.5x108 1.2x108 21.4%
15 6 1.3x%10° 7.3x108 4.8x108 36.9%
7 6.5x108 2.0x108 1.4x108 21.5%
8 | 1.1x109 6.1x10° 4.3x108 39.1%
| 9 5.9x108 | 2.2x108 1.4x108 23.7%
control| 3.2x108 1.6x108 | 2.ex107 8.1%
20

Ithasbeen :Ebund from the results of Table 7 that low-fat

yoghurt added with oleic acid shows a viability of 20% or
higher even after stored at 10C for 2 weeks. It has also

been found that use of oleic acid in the form of free oleic



of 1,000 mL, respectively [in the case of the ingredients indicated "+",
were used 0.1% of the extract obtained in Exanple 4 as an oolong tea
extract; 100 ppm in ternms of oleic acid,-®- nonoglyceryl oleate as oleic
acid; and 0.1% 15 of "MEAST! (trademark for beer yeast autolysate; product
of ASAHI BEER FOOD, LTD.) as a yeast extract]. Those nmedi um sanples were
sterilized at 1001 for 30 minutes and were then allowed to cool down to
37t. They were inoculated with 0.1% of Lactobacillus casei YIT9029,
followed by cultivation 20 until pH 3.6 . Fernented solutions of the lactic
acid bacteria were hence obtained, respectively. The fernented sol utions
were separately Beifgeanzodeate sk Prnan, cdpatecLEteRe $am RIPVHGe, an

al i quots (4,000 m_%) of _sterilized 13.8% sugar syrup. The resubvtﬁi 08

m xtures were 35@SPRPLALYY; @904 ¥igPefe aPRUNL, PRAMY,| SMPRALIRRy of
fermented drinks the.lactig acid bacieri re obtai er they
were stored at 15?9%6Yaﬁﬁ°ﬁa9§,& ?ﬁgPrpe{gg?gfﬁV\iy 2% tvi{;\ig%lﬂr*asured. The
results of this neasurenent are also shown 5.in Table 8. 36- 00 ONO r4 +
++ N M O

5 Example 12

Effects of individual factors on the maintenance of the

viable cell count of lactic acid bacteria
Aligquots (160 g) of skim milk powder, aliquots (30g)
of glucose and the ihgredients indicated "+" in Table 8 were
10 dissolved in aliquots of warm water to give total volumes
of 1,000 mL, respectively [in the case of the ingredients
indicated "+", were used 0.1% of the extract obtained in
Exampie 4 as an oolong tea extract: 1_00 ppm, in terms of
oleic acid, of monoglyceryl oleate as oleic acid:; and 0.1%
156 of "MEAST" (trademark for beer yeast autolysate; product

of ASAHI BEER FOOD, LTD.) as a yeast extract]. Those medium
samples were sterilized at 100C for 30 minutes and were then
allowed to cool down to 37C. They were inoculatedwith 0.1%

of Lactobacillus casei YIT9029, followed by cultivation

20 untilpH3.6. Fermentedsolutionsof thelacticacidbacteria
were hénce obtained, respectively.

The fermented solutions were .'separately homogenized

at 150 kg/cm®, and were then mixed with aiiquots (4,000 mL)

of sterilized 13.8% sugar syrup. Theresultingmixtureswere



&ow ri Ori I ++1 - N Os 01 Nto O r-I-1 +1 +'i4tVNO- WIL1
CO 0 ra4+ 11 MN 01 NCOeNCO O 1 ++H r EE4e-1 MCD 0 a) ri
I'n -35- - :

filled in polystyrene contains and sealed, whereby fermented

drinks of the lactic acid bacteriawere obtained. After they
were stored at 10T for 14 days, their viable cell count were

measured. The results of this measurement are also shown

5 1in Table 8.
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--37- Fromthe results of Table 8, the orthogonal table shown in Table 9 was
prepared in accordance with the nethod desctg3dbed on pages 292 to 300 in
"Gendai Tokei Jitsumu Koza (Contenporary Statistics Practical Series) Text
I1" [published by Zaidan 5 Hojin Jitsunu Kyoi ku Kenkyusho(Practi cal
Educati on Research Foundation)], and the percent contributions of the

i ndividual ingredients-to the naintenance of the viable cell count of the
| actic acid bacteria during storage were calculated. 1In Table 9, a
represents the oolong tea extract, b oleic 10 acid, and c the yeast

extract:; ab, ac and beFremithengesults ofoRabied uthesirthagansl éébbﬁcﬁhﬂ}“{wo
i ngredi ents; and abc _designates conbined use of the three ingredients. -38
0 F- to 01 e d inTabds 3¥As preparedinpasesaansewith themeghbadescrsted b

onpages 292 to 300 in "Gendai Tokei JitsumuKoza (Contemporary
Statistics Pfactical Series) Text 11" [published by Zaidan
5 Hojin JitsumuKyoikuKenkyusho (Practical Education Research
Foundation)], and thepercent contributionsof theindividual
ingredients to the maintenance of the viable cell count of
the lactic acid bacteria during storage were calculated.
In Table 9, a represents the oolong tea extract, b oleic
10 acid, and c the yeast extract; ab, ac and bc each indicate
combined use of the corre.sponding two ingredients; and abc

designates combined use of the three ingredients.
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~s 14 t 0 V -39- It has been confirnmed from Table 9 that ool ong tea
extract and nonogl yceryl oleate both contribute to the nai ntenance of the
viable cell count. It has also been found thaga-the nmintenance of the

vi abl e cell count can be synergistically 5 enhanced when ool ong tea and
nonogl yceryl oleate are used in conbination. 40 1111111111111 HE 11111 |
il CLs CLAIMS: 1. Afernented mlk conprising a fernmented m'lk

i ngredi ent obtained by lactic acid fernentation and a lactic acid bacteria
grow h factor selected fromginger extract, 5 tea extract, green onion
extract, or oleic acid or a derivative thereof. 2. A fernented mlk
according to claim1, &tdasibeendcentirned froniThbileritatbodbnigteandutirdcel
using one or nore lactic acid bacteria selected from genus Lactobacill us,
10 Streptococcus ahdrmepdglyseryl olaatechoth scomtitute to tha mEiy eshafid&
according to claiml1 or 2, wherein said lactic acid fernentation is

conducted usi ng oof the Wifble cell count. It has also been found that the
maintenance of the viable cell count can be synergistically
5 enhanced when oolong tea and monoglyceryl oleate are used

in combination.



| actic acid bacteria selected fromLactobacillus cases, Lactobacillus
aci dophi l us, Lactobacillus salivalius, 15 Lactobacillus gallinarum

Lact obaci |l | us gassers, Lactobacillus fernedpum Lactobacillus helveticus,

Lactobacillus iugulti, Lactobacillus del brueckii subs bul gari cus,

Streptococcus thernophilus, Lactococcus |actis subspﬂ"’ﬂt mﬂmﬂum
Lact ococcus | actis subsp. crenoris. 20 4. A fernmented Um

claim1, wherein said ginger extract, tea extract or green ‘oni"on Sextr act
has been obtained by acid extraction. 5. A fernented mlk according to
claim4, wherein said acid extraction has been conducted at a pH not

hi gher than 25 4.0 and a tenperature notCme t han 80C. This Sheet Has

Been Replaced ITtII1Lilll “TIEEITIIT]T] LoLLLii b il tit~L 11ill
Il 11'l CL Ms 6. A fler meht é&rmelf!@%?ch#HF n§OPBTifipth B heERented, F"&lk

oleic acid or a derivajijv ea ester cted
group consi sti ng ‘g9 a‘i?ceé’r%/?gg?g Qpri?ﬂy‘g ?Eé:ﬁxﬂ eB‘f‘%’é?% 1%?5‘&%%‘“&
propyl ene gl ycol te f
according to cl al%ﬁ?tg%%%q'\f\lh %E&S"%h ?agjtggm thé&aﬁﬁ gjﬁ%e@ RETESF
amounts to at gl ea5{5 d@tract, green onionextract, oroleicacidoraderivative
thereof.
| 2. A fermented milk according to claim 1, wherein said

lacticacid fermentation is conductedusingone ormore lactic

acid bacteria selected from genus Lactobacillus,

10 Streptococcus thermophilus and Lactococcus lactis.

3. A fermented milk according to claim 1 or 2, wherein
said lactic acid fermentation is conducted using one or more
lactic acid bacteria selected from Lactobacillus casei.

Lactobacillus acidophilus, Lactobacillus salivalius,

15 Lactobacillus gallinarum, Lactobacillus gasseri,
Lactobacillus fermentum, Lactobacillus helveticus,

Lactobacillus jugulti, Lactobacillus delbrueckii subsp.

bulgaricus, Streptococcus thermophilusg, Lactococcus lactis

subsp. lactis, and Lactococcus lactis subsp. cremoris.

20 4. A fermented milk according to claim 1, whereln said
Qinger extract, tea extract or green onion extracf has been
obtained by acid extraction. |

5. A fermented mllk according to claim 4, wherein said

acid extraction has been conducted at a pH not higher than
256 4.0 and a temperature not lower than 80TC.
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JCL g/nL interns of oleic acid as a final concentration after conversion
into a final product. 10 8. A fernented mlk according to claim1, wherein -
fat anounts To U0.05t0 0.5% 9. A fernmentedlmi | k according to claiml1, 7
or 8, wherein ﬂlmmlmﬂnuﬁmtunerl vative thereof has been used as a lactic -
acid bacteria g d fermented mlk conprises 15 at least 1 x
10 cfu/mL of lacficacid™acteria, and said lactic acid bacteria have a
viability of at |east 20% when said fernmented mlk is stored at 10r, for 2
weeks. 10. A process for the production of a fernmented m |k, which
conprises culturing lactic acid bacteria in a culture 20 nediumin which

one ornore |actic aci ®-badikermeniedimilkacerrding foiekpim dmwhegpin said

extract, tea extract, gr'een onion. extract, and oleic _acid and derivatives

thereof is contaiHékc agid ox aAgrivatige thereaf i apiadeale ester felected
1 1 k, which | ddi | ei id ' [ t.h his_S t
s Been Ropl acod SO tAS G198 Conaiiting or afgEeiih AipdrE Boryelfedryls®
| acti i d [ f f i
"octicoaci d bact LY, BoRbEEhl 1R, PHIBAIC b 801 LYY 4hd Bicibse

said lactic gci Ragig&ria conprises one or nore lactic acid 5 bacteria
sel ected from Lactobacillus cases, Lactobacillus

7. A fermented milk according to claim 1 or 6, wherein

oleic acid or a derivative thereof amounts to at least 15
#g/mL in terms of o_le:l.c acid as a f£inal concentration after

conversion into a final product.
10 8. A fermented milk according to claim 1, wherein fat
amounts to 0.05 to .0'5%'

-9 . Afermentedmilkaccordingtoclaiml, 7or 8, wherein
oleic acid or a derivative thereof has been used as a lactic
acid bacteria growth factor, said fermented milk comprises

15 at least 1 x 10° cfu/mL of lactic acid bacteria, and said

lactic acid bacteria have a viability of ét least 20% when
said fermented milk is stored at 10C for 2 weeks.

10. A process for the production of a fermented milk,

which comprises culturing lactic acid bacteria in a culture

20 mediuminwhichoneormore lacticacidbacteriagrowthfactors
se.lected from ginger extract, tea extract, green onion
extract, and oleic acid and derivatives thereof is contained.

11. A process for the production of a fermented milk,

which comprises adding oleic acid or a derivative thereof
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aci dophi l us, Lactobacillus salivalius, Lactobacillus _

gal I i narum Lact obaci |l us gasseri, Lactobacillus fernentum Lactobacillus
hel veti cus, Lactobacillus lugulti, Lactoba4dd | us del brueckit _
subsp. bul gari cus, Streptococcus 10 thernophil us, Lacﬂmﬂﬂﬂ - ubsp.

| actis, and Lactococcus lactis subsp. crenoris. 13. ﬂmumﬁlﬁl ng to
claim 10, wherein said ginger extract, tea extract of dreén #&nien extract
has been obtained by acid extraction. 15 14. A process according to claim
13, wherein said acid extraction has been conducted at a pH not hi gher
than 4.0 and a tenperature not |ower than 80t. 15. A process according to
claim10 or 11, @alereilactic acfidi bagterisr growthyfacter: ipubssauentanto

ol eate ester selected 20 fromthe %roup consi sti ng of glyceryl oleate,
pol ygl yceryl ol efeEmeptptian byedeetiprapificPRCleTEdt ol eate and sucrose

I : : di | ai : wh ' |.ei id
or & derivative ther ed-| oh RUREASEAGEITLINY 0 oA 2R The eheraprentd ced
1111111111011111 11 -.43- 111~ 1 IN.G L .
| east 15 Icg/ L ?L%%%é%‘m]sac# (Baiq]tcej%icq cf’l &égpl#sl?sf n%gecgglcglr?t@rgg#go%feﬁ) t%rr=1d

conversion in§o gakitB2kaPE8f8Eted from Lactobacillus casei, Lactobacillus

acidophilus, Lactobacillus salivalius, Lactobacillus

gallinarum, Lactobacillus gasseri, Lactobacillus fermentum,

Lactobacillus helveticus, Lactobacillus jugulti,

Lactobacillus delbrueckii subsp. bulgaricus, Streptococcus

10 thermophilus, Lactococcus lactis' subsp. lactis, and

Lactococcus lactis subsp. cremoris.

13. Aprocessaccordingtoclaiml0, whereinsaidginger
extract, tea extract or green onion extract has been obtained
by acid extraction. _

15 14. A process according to claim 13, wherein said acid

extraction has been conducted at a pH not higher than 4.0
and a temperature not lower than 80T.

15. A process according to claim 10 or 11, wherein said

oleic acid or a derivative thereof is an oleate ester selected

20 from the group consisting of glyceryl oleate, polyglyceryl:

oleate, sorbitan oleate, propylene glycol oleate and sucrose
oleate.

16. A process according to claim 10, 11 or 15, wherein

oleic acid or a derivative thereof is added such that it

b
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17. A process . according to claim 10, 11, 15 or 16, wherein said fernented
mlk contains fat in an amount of 5 from0.05 to 0.5% 18. A process
accordi ng t e—etad ||| 16,1115, 16 or 17, wadrein oleic acid or a _
derivative th |l actic acid bacteria gromh factor, said
fermented m | g IBfImmilmT“East 1 x 108 cfu/nL of said lactic acid
bacteria, and | act$c *acid bacteria have a viability of at |east 20%

when said fernented mlk is stored at iot for 2 weeks. This Sheet Has Been
Replaced 111111 T T O O M O

amounts to at least 15 L g/mL in terms of oleic acid as a

final concentration after conversion into a final product.

17. A process according to claim 10, 11, 15 or 16,

wherein said fermented milk contains fat in an amount of
5 from 0.05 to 0.5%. _

18. A process according to claim 10, 11, 15, 16 or ;I.7,
wherein oleic acid or a derivative thereof is used as; a lactic
acid bacteria growth factor, said fermented milk comprises
at least 1 x 10° cfu/mL of said lactic acid bacteria, ‘and

10 said lactic acid bacteria have a viability of at least 20%

when said fermented milk is stored at 10T for 2 weeks.
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