DESCRI PTI ON FERMENTED M LK DRI NKS AND FOODS AND PROCESS FOR PRODUCI NG THE
SAME 5 Technical Field.This invention relates to fermented pglNgy 20hch of
which contains a fermented mlk ingredientiand 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 Fer '
such as fernmented mlk drinks, lactic.15 acid bacteria beveramg%ﬂmmm‘wﬂ@m,
cultured ml ks and cheese, are often produced by providing )
such as cow mlk, goat mlk, horse mlk and the |like, as culturc!ésdi a
and fermenting themw th [actic acid bacteria. However, such lactic acid
bacteria generally have strict auxotroBSCRIRIRON 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
conposed of animal ml ks alone are considered to require continued

cul tivation over several daysFERMENTERMEGK npPRINKS i BAPRS 25 havi ng

acidity sufficient for use. in the production of’ 2 6 _Nov 2003
AND PR SS FOR PRODUCING THE SAME

Technical Field
This invention relates to fermentedmilks, each of which
contains a fermented milk ingredient and a lactic acid
bacteria growth factor selected from specific compounds,
10 and also to prodessés for the production of the fermented

milks.

Background
Fermented milks, such as fermentéd milk drinks, lactic
15 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, suc}fx
lactic acid bacteria gen_eraliy have strict auxotrophy, and
20 hanyétrainsthereofdonotgrowwellinculturemediacomposed
solely of animal milks. Even with bacterial strains having
relatively good proliferability, culture media composed of
animal milks alone are considered to require continued
cultivation over several days if fermented milk ingredients

25 having acidity sufficient for use in the production of"
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2 fermented nmilks are desired. In the cultivation for the pro@ENi¥r20Bf a
fermented mlk in which inportance is placed on the viable cell count of
| actic acid bacteria, long cultivation howefer gives rise 5 to another
problemin that it leads to a reduction in the .viable cell count of the
| actic acid bacteria'. For exanple., fernmented mlks nmaking use of
fermented mlk of the viable cell type, such as yoghurt, are extensively
consuned as. health-pronoting foods having physiol ogi cal effects such 10
as intestinal function controlling effect and inmmnopotentiating effect.
For the mai ntenance of these physiological effects at~high levels, it is
i nportant to refermenteflumiBkst arieadesda@das | actic acid. bacteria, in as
r

hi gh viable cell count as possible in a viable staig and 15 further t% égep
high the activity (aci® phedeeLhgvabirPt {9 the RIRIVFHD ith& é%ﬁ?qﬁ 0
of a fernmentation product is ,of inportance for fermented ml K. ..Thj

makes it inpossi Bidk 1B ks 4P af B ?ﬁ?% % 85&%@5‘9?%\/%%}%{8% t
proliferability al ope,.L and qn the contrar a - ' r.aj n. ve
to be selected f&F f?%tla%f“ﬁl{éyb?%tﬁfgﬁ'%%%?gﬁ'%#%#& Sqﬁiergéﬂgggéd@%
[lavor despite 143 BAQtneR! BbbILAPU! that! Be! DEagl! 6 VAL Gl 1m0l GrRC! d
bacteria, it Ts Oon 8PS e PESRTON practice to add one or nore of various

growth 25 prondtjing,13U0si ARGt 8aird!hhi cNBe d'Balct e@fider Foridinpae,2 6
NOV 2003 3 the efficiency of the cultivation. Currently known exanples of

growt h prondting suiREntE hidkst RarEngotse o Edridifted milk of the viable

' _ cell type, such as yoghurt, are extensively con.sumed as

health-promoting foods having physiological effect_s 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 fhe 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 cultivation of lactic acid bacteria, it is

therefore common practice to add one or more of various growth

25 promoting substances to a culture medium in order to improve



Lo

effective for the pronotion of growth include Chlorella extract?2giNoh2003.
salts, vitam ns, proteolysates containing 5 am no acids and peptides, and
yeast extract. They are used for the abovegnentioned purpose. For the
retention of the usefulness of lactic acid bacteria, it is necessary not
only to pronote its growh 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 fernented mlk such as
| ow-fat yoghurt is produced using skimmlk powder or.when |actic acid

f erment ati on proapedst fifcbxeessifvdie/culhisapiobl e iacaneky knoen examples
when lowcalorie fermented mlks or |owpH fernmented m | ks are produced.
Wth a view to nmeifntgaiowtiy srmio vimp| substanceesines, thogkscenfdsmedc koade
Chlorella are added these days. The addition of such substances, however,
often affects 2@efiflestiiiveydior ofherpueReEieoment eBYEYtAndnedusey &hlonalidiases
a problemin that the costs of the products are increased. In addition,

these subst ances e¥&¥aedr.didromi FRhF 5. t HELARGRS  aPEPHECHES AR Ss FAP YRS
acid bacteria_although they ma be able to_kee I gh viable_cell counts

25 An obj ect Bf lal'ﬂé-"gﬁ Egéf# ?Ih%aﬂﬂ%?%ss f’ﬁgr%?%?g egfhi‘arch 2 TEERGF o5 4
out a novel growh-pronoting or viability-inproving substance which is free
of a problemwt {Q{Ifjéfs’(ﬁ _aﬁ?&e'méhtaiog}%ﬁ}’%cfeed, gan increase the viable
cell count ‘of Tactic gl Gpacierlse Al 6ANLALSAoHRLALALE e 1Al £sld

count 5 in the final produc and further to prov ernente
bacteria, it is necessary not only to promote 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 low-fat
fermented milk such as low-fat yoghurt is produced using
skim milk powder or when lactic acid fermentation proceeds
15 excessively. This problem becomes more serious when
low-calorie fermented milks or low-pH fermented milks are
produced. Withaviewtomaintainingsuchviablecell céunts '
substances such as Chlorella are added these days.
The addition of such substances, however, often affects
20 the flavors of products themselves and moreover, involves
a problem in that the costs of the products are increased.
In addition, these substances can hardly maintain the high
activities of such lactic acid bacteria although they may
be able to keep high viable cell counts.

25 An object of the present invention is therefore to find



m | k . whi ch nakes use of the substance to maintain as many cell szcng%«gma
|l actic acid bacteria as possible in a viable state and also to keep high
the activity (acid producing ability) of the cells. 10 Discl osure of the

I nvention The present inventors have proceeged wi th extensive screening
for substances having the property of achieving growth pronotion in and

I mproving the viability of lactic 15 acid bacteria. As 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-nentioned property and also
that their use in the preparation of fernmented mlks cause no problemwth
flavor, leading to the conpletion of 20 the present sinvention. The present
invention therebate provbsed agirewrbapedmotihy comprviahglityeimprowdngi | k
i ngredi ent obtained by fermentation with specific lactic acid bacteria and
a lactic acid babséangegvbich iacinge of acpeebleniifimddaver rad. wheg NOv
2003 5 tea extract or green onion extract. The present_invention also

provi des a proc&d8pAyr affed. [P ANGRRASSF they EFﬂfBﬁ?e‘E\eH Iq{’u%P@hlESFrfJPl ses
culturing specific

d.b | h
or nore |acti c 5’8181 bQE :S%F%CISPS\A?%}‘%\%?%@@CU tg’&‘e f"rl §i ﬁ&&\ﬁ'hé%lp_ C;),ne
tea exiract or &g Q9! E: e, ahd %Bp.ttﬁ ped, g?ﬁg gsgn% ag%}hon

further prov de§‘a net Ao nprdving vi abi |ty o] I'C aC| cteria
in a ferrrentedmilk 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
15 acid bacteria. As 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 prepafation 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
fermentation with specific lactic acid bacteria and a lactic

acid bacteria growth factor selected from ginger extract,



10 mi | k, which conprises adding an ingredient selected from ol ei 26 AV 2
derivative thereof to the fernented mlk. Brief Description of the Draw ngs
FIG 1 is a plot of the relationship between 15 concentration of added
sodi um ol eate and vi able cell count upon g:gtrpl etion of cultivation of

| actic acid bacteria; and FIG 2 is a plot of the relationship between
nunber of stored days and viable cell count of the lactic acid bacteria.
20 Best Modes for Carrying Qut the Invention The term"fernmented mlks " as
used herein enbraces drinks such as fernmented m |k and fermented drinks of
| actic acid bacteria as specified in the O dinance of the Mnistry 2 6 NOV
2003 6 11 of Health and Wl fare, the Governnent of Japan on M|k and

Rel ated Pr oductggﬁ%a@t{]%{égtﬁgggyéén %ﬁi%’ﬂyggbﬁéétand plain yoghurt, and
I ke.

further kefir, ese a e other hand, the term"lactic

acid bacteria growt lhg%%iéggsteorgg i%gleun%do{grlgion*?gggﬁeg g%@(}%ﬁg}yﬁi £he can

pronmote grow h of aci d” bacteria increase its count
upon cultivation and further can heighten the viabilit of the lactic acid
bocter 5 t o i REGIHCFLan PhH et Loy MR hPEpgp aRt Bt b o
fermented m |k, which has been 10 obtai ned bg the fernmentation, into a

final product. FRecififehtetlifiagddasteig 48 P brEeMediiiAn Biichs
only required to contain a lactic acid bacteria growmh factor, which is
sel ected from gongeoremoraclactég egidabacterigrgeawbhi §ackrrFagelerked
fermented mlk ingredient 15 obtained by fernmentation with lactic acid

bacteri a sel ect edom ginger extract, tea extract and green onion extract

are contained.
The present invention further provides a method for
improviné viability of lactic acid bacteria in a fermented
10 milk, which compfises adding an ingredient selected from

oleic acid or a derivative thereof to the férmente_d milk.

Brief Descriptiﬁn of the Drawings
FIG. 1 is a plot of the relationship betweeﬁ
15 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 relétionship between number of stored

days and viable cell count of the lactic acid bacteria.

20 Best Modes for Carrying Out the Invention
The term "fermented milks " as used herein embraces
drinks such as fermented milk and fermented drinks of lactic

acid bacteria as specified in the Ordinance of the Ministry



from Lactobaci |l us casei, Lactobacillus acid philus, Lactobacill|28 NOV 2003
gasseri, Lactococcus lactis subsp. lactis, or Lactococcus |actis subsp.
crenoris. It is preferred to add the lactic acid bacteria growh factor
before the lactic 20 acid fernentation, althaugh no limtation is inposed
on the tinme of its addition. It can therefore be added in the course of
the lactic acid fernentation or after conpletion of the lactic acid
fermentation . Further, the lactic acid bacteria growh factor may be
" added in portions. 2 6 NOV 2003 Anong the lactic acid bacteria growth
factors which can be added into the fernented mlk ingredient in the
present invention, the ginger extract nmeans an extract obtained. by

extracting gi ngef, H8alth 48d WeBfdes, HHY eolviei@ment! O£5INPAE &FF MIY IS @gld as
peel i ng and/or crushing, in an organic solvent such as ethanol, ethyl

- acetate, glycerRelatedr bpyglanes; gayd dlamtl yoghiurdd softeydghumet esfd pQainhe

ot her hand, the tea extract neans an extract of tea obtained by processing

| eaves of tea peshumti.cland farthesr feddr siphaesse agehddhe ddkeanel i a,

nanely, an extract of non-fermented tea, 7 half -fernented tea or

fernented tea, speci PF’CHI‘H?t&Wré?&‘F%CFhE TR ARG TG asdd bret eplyerewthe,,

bl ack tea, ool on%éi jasmnpe tea or the like in water.  or. in an organic
tRINo

sol vent such a gs 'éf‘ﬁ?lh%ﬂfz%’f’ét“tearbﬁ ?c@PPﬁtBPcﬁr%‘Flér?@”ngem % or

ot a ned by oxt SEOMTE o8 LBRESR A€ AR RL Y 1 BFEERSE AFE MY B!

processing s U_C h c%%rﬁn&%]ﬁ d@1tivation and further can height_:en the viability

| of the lactic acid bacteria tomaintain its viable cell count
subsequent to formation of a fermented milk, ...Which has béen

10 obtained by the fermentation, into a final product.

The fermented milk accordinQ to the presént invention
is only required to contain a'lac'z'_ti'c acld bacteria growth
factor, which is selected from g:_l.ﬁger extract, tea extract
or green onion extract, in a fermented milk ingredient

15 obtained by fermentation with lactic 'acid bacteria selected
from Lactobacillus casei, Lactobacillus acidophilus,:
Lactobacillus gasseri, Lactococcus lactis subsp. 1agtis,
or Lactococcus lactis subsp. cremoris. It is preferred tol

add the lactic acid bacteria growth factor before the lactic
20 acid fermentation, although no limitation is imposed on the
time of its addition. It can therefore be added in the course
of the lactic acid fermentation or aftef completion of the
lactic acid fermentation. Further, the lacticacidbacteria

growth factor may be added in portions.



or crushing, in water or In an organic solvent such as ethanol, e%%'}lov 20
acetate, glycerin or propylene glycol or a nlxed solvent 10 thereof. The
green onion which is provided for the extraction my be either

deep- pl anted green oni ol (Nebuka green origf) - only a white part of a

| eaf sheath of which, said white part being called "root" in general, is
edible - or leaf green onion (Ha green onion) a.green part of which Is

al so 15 edible. Arong the extracting solvents descri bed above, water,
especially a water-base acidic solvent is preferred. Use of a water-base
acidic solvent is considered to result in extraction of a great deal of
trace conponents (substances) 20 which are contained:n the extractive and
are believed to havemgp@vitie planbic nachd fRactenia |grReVED sfaet e terieh An
extract available fromthe use of such a water-base acidic, 6 solvent, even
when added i n. acambeladgdasuhnto the mmgna%mﬂlk%q%ﬁnbmm BYSHRRT ng
effect, so that its influence 25 to the flavor can be

2003 8 11 A ¢ HNERRLERR . (16 GHDASK PXLERGH ‘E\%l“fbraéb&?‘&ra&’f 85%“‘?H8d8‘?¥|ger
t t, the t t t th - t
Slch"as'water sucharcrerBahlpedr 3 10 38, B ‘After iEbocisg i vests

f dt d t I
preferred tq cogﬁ;ﬁ;ﬁggsg N%ugﬁ( éégaﬁ :fg)/ i S %rW%‘iﬁ'hgbaiﬁ R a@@anpé a

pH not hi gher parti Imtation is I nposed on an acid
for use in thi °s8 i En@sUchCi 4 8BnhASe,, At et St&NBLYRE 1ni ok pHOFFLene

[llustrative of e acid are citric acid, malic acid, tartaric acid,
succinic acid, bﬁ?ébﬁ GEid mided aodlvieht thereof. 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

10 Camellia, namely, an extract of non-fermented tea,



. 2 6 NU\v cuww
10 acid. No particular limtation is inposed on conditions for the
extraction, but it is preferred to extract at 60t or higher but 1201 or
| ower, preferably at 80t or higher but |oot7or |ower for 30 to 60 ninutes.
Of ginger extract, tea extracts and green onion extract 15 available as
descri bed above, tea extracts are preferred for their high growth
pronoting effect on lactic acid bacteria, wth oolong tea extract being
particularly preferred. These extracts can be used either singly or in
conbi nati on. When plural ones of the extracts are conbi ned, they may be
m xed 20 together after they are obtained separately, or two or nore
gi nger, tea and &addir fsimanadt e eadt epRRR Fed t%l?ﬁﬁ%’cﬁi%ﬁﬂ-@kﬁf‘zﬁiﬁwt As
t hese extracts, solutions _imediately after extragq}aég( can be used as they

are. As an al t er PRE3/eq R, XA D P P F&& (P4 53 of
trated t t bt : h ltrafilt
centrifugati on orf SITLARA AR SF6aAEE, SR B! 8% obt PR et 4t oy S
d t ' d
on ol 6i ¢ aci o 2? s%%%X%eHr%%rﬁ%'eg? S il éiﬂv%ﬁo@e&%gﬁah it
like") out of % bl 861 Pe kB thorkd £ OMhPLhBE! AR ga_seé}k 8niLBn emeact |

present |nvent|on ustratlve are, in addition to free oleic acid and

i norgani c salts Qfefl&idn @&téac%usbeﬁfneatw exthithdl ML grden ofifbhi, tad it
esters propylene glycol esters and t i Ke, which are widely used as

enmul sifiers and cofter naotet Csutaj_‘e(ﬂ;ﬁfg tileltro fitd e Seity NAIEH 1285 .chgignidg C
vexanpl es can include sodiumoleate, potassiumoleate, glyceryl oleate,
T or crushing, inwater or in an organic solvent such as ethanol,
ethyl acetate, glycerin or propylene glycol or amixed solvent
10 thereof. Thegreenonionwhichisprovidedfor the' extraction
may be either deep-planted green onion (Nebuka green onion)
- only a white part of a leaf .shea.th of which, said white
part being called *root" in general, is edible - or leaf
green onion (Ha green onion) a green part of which is also
15 edible. |
Among the extracting solvents described above, water,
especially a water-base acidic solvent is preferred. Use
of a water-base acidic solvent is considered to result in
extracfion 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.



pol ygl yceryl ol eate, sorbitan ol eate, propylene glycol' 15 ol eatp® Naw P03
sucrose oleate. O these, nonoglyceryl oleate and polyglyceryl nonool eate
are preferred as they are highly effectivegfor increasing the viable cell
count at the end of cultivation and also inproving the viability of the
cells. Sucrose oleate and the like are also preferred fromthe 20

st andpoi nt of physical properties such as solubility. These Ilactic acid
bacteria growth factors can be used either singly or in conbination.

I ncidentally, a food material which contains a great deal of oleic acid or .
the like can also be used as a substitute 25 for the growh factor. It is

however to be noted tAatrify ajoidh?ENO¥H20@X tarndonhand poeparatignodLi c
acid in their structures, those containing it in a formsuch as

| ysol eci thin mayheglingeraxdtradio, the hgazbrinadther bhle gmeegeuiored¢ X exacbf

mai ntai ning the count and activity of viable cells in the fernented mlk

5 according to thateresase solvanitensuthe asmiatienfandevaterizleehel are
bacteria growth factor, which is selected fromginger extract, tea extract
or green onion preferredr oltiésaPartdculariyem Lred He egpnducy the

added to the fernented m |k ingredient varies dependi n_1Q, t he Ki of
the lactic ackd 9&5?@?Fh°@rwjznfga€t‘6‘?“'?’6"5%5‘5L%@d’,en?‘g(?%s?r& Hog-‘f K#‘Q@?Fc
acid bacteria to be used, the kind t he, cul ture medi.umta be used e
appl i cation purp&8an &0t hé“c&lﬁaﬁﬁje‘a‘o{p?%gl[m&aaﬁt?nsgesor}fnglots%dsgphgge?géé
desired to enpircicall etgrmne jts ( |
“extract, tea ext F8Et “8¥ gﬁ’e@h so%‘f‘%‘&. %ﬁ?yaé;{i?r&glrﬂe%ﬁ}etagigaﬁ%eghﬁfﬂﬁged
vextract or the | ':Liﬁef;o s.: Illustrative of the acid are citric acid, malic

acid, tartaric acid, succinic acid, lactic acid, and acetic

10 acid. No particular limitation is imposed on conditions for

the extraction, but it is preferred to extract at 60C or
higher but 120C or lower, preferably at 80T or higher but

100C or lower for 30 to 60 minutes.

Of ginger extract, tea extracts and green onion extract.
15 avallable as described above, tea extracts are preferred
for their high growth promoting effect onlacticacid bacteria,
withoolong tea extract being particularly preferred. These
extracts can be used either singly or in combination. When
plurai ones of the extfacts 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



for exanple, it

is preferred to add it as an extract 'of 10% sol2B8INVsH03

(Brix 100 ) in an anount of fromabout 0. 02 w. %to 2. 0O w. % (herein
after sinply ref erred to as "% ) 20 notabt9-fromabout 0.11 to 1.0%
provi ded that the extract is obtained using hot water. An anbunt greater
than 2.0% are not expected to bring about additional growth pronoting

ef fect and, when various drinks or foods are produced using the culture,
may nore or less affect their flavors. An anmount 25 smaller than 0. 02%

t he ot her hand,

| eads to a sone reduction 2 6 NOV 2003 - 11 in the growt

pronoting effect. In the case of an extract obtained by acid extraction

it is preferred ¢anadgo be isedriinkhe fOrmyp

in an anount of

ds

on
h

f COnreBItRBte ISRty BPFRINeS )

from about 0.01%to 2,0% notabl )l/ 5 from ago%% 0. gS% t 0.
1.0% for sim|arbYeas®athad fBAbi 8RcHItERELLTARLOR; §FeRPPEELERIRREPACP has
high gromth pronpting effect, and can show excel|ent eff n
added in half the BR®FERTHOL P@“ﬁ?&“m&f‘gf‘-aggﬁr3*8#‘?%“—%&‘?@%’@1‘33@% or
the like may preferably be added, 10,1 unt such that the final
‘concentration af FBF¥ oPFEEREN OFi MSpgiﬁ'li%%Fig?ldduct ranges from 15 A g/ nL

to 60 Itg/ m,. especia onp%%g;ﬂ:é§a!rt lgé\rgrta goﬁoig ﬂﬁﬁ@séd‘ o ief aeliai 6r

acid. An anount smallér

ads to weak effect for the

prevention of degtl &érfﬁéfv@gh%&efi%ﬂte&%him@ "oheild 4ela bF fHodure")

whi |l e an anopunt

greater an 60 pct g/nL gives rise to problens in that

.tRe product cost gyRCheatae aadtile acad dactepfial girowtht facitonrsl usabdectin.
and further results in a reduced growh rate' of cells. On

cal so i ncreases,
» the other hand,

10

15

- 20

25

the gras@it edventkonngrEdiwstrative are, inaddition to free
oleic acid and inoréanic salts of oleic acid, sucrose esters,
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’
oleate, and sucrose oleate. Of these, mpnoglyceryl oleate
and polyglyceryl monooleate are prefe;:red as they are highly
effective for increasing the viable 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 -
standpoint of physical properties such as solubility. These
lactic acid bacteria growth factors can be used either singly
or in combination.

Incidentally, a food matérial which contains a great
deal of oleic acid or the like can also be used as a substitute

for the growth factor. It is however to be noted that even



20 obtained by lactic acid fernentation (hereinafter called " ferment ed
mlk ingredient") can be obtained by ferne BI ng an animal m | AV 2883w t h
| acti'c acid bacteria. As a material for the“animal milk nedium it is
possible 2 6 N OV 2003 -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 powder
or fresh cream To the nedium additives to ordinary culture media for

| actic acid bacteria may al so be added. Exanples 5 of such additives can
include vitam ns such as vitamn A vitamn Bs, vitamn C and vitamn E,

various pept| 0es i 0y5.c BRSSP0 810 S8l 5u W08 AL ELUEL INhose

n'agne3|um |mta|on|S|rrpose I C acl

bacteria for use | tatli Jngﬂp rda
sel ected from Lal gg%@ﬁ%%ﬁgarg{ae?{;gm%ﬁlgpt ?%%%%%E% gjr'rrlm Eg g%?ﬁé

Lact ococcus lact kg p@inBCabdaedtha &&{mheagéeas &f&éél&f%méﬁxﬂ{glﬂﬁ ic
acid bacteria can I nclude Lactobacillus. cCasei, Lactobacillus

aci dophi | us, Laci@had lnds sttlivialy 6E viRpRtohad linis1galddrmieitea nilk
Lactobaci |l us gasseri, Lactobacillus fermentum Lactobacillus helveticus,

Lact obaci | | uss | u@dloridingpaicoid Ipnesetad himtesidion subsp.  bul gari cus,
Streptococcus thernophilus, Lactococcus |lactis subsp. lactis, and
Lactococcus |l actis sulldye amoemir of.tIdd ldsetiod aglidi baatediargrovth ifattiom,
thereof as a lactic acid bacteria gromh factor is preferred owwng to its
high effect for whishhis\eetecredifnpmoAngescesbtact | Jed gEirast or green,
;Lactococcus lactis and Streptococcus thernophilus . Wien ginger extract,
‘tea extract or greddPTogESFask PECPLeic AGHd or a derivative thereof, to bé

added to the fermented milk ingredient varies depending on

10 the kind of the lactic acid bacteria 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 is therefore desired
to empirically determine its amount.

15 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 "3%"),
20 notably from about 0.1% to 1.0% provided that the extract
is obtained using hot water. An amount greater than 2.0%
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 f£lavors. Anamount

25 smaller than0.02%, on theotherhand, leads toasome reduction



25 as a'lactic acid bacteria growh factor, Lactobacillus caslaé NO¥ Z00INOV
2003 -13 11 Lactobacillus acidophilus, Lactqbacillus gassers,” 4actococcus
| actis. subsp. lactis, and Lactococcus | actli's subsp. crenoris are
preferred for a simlar reason. 5 Wichever lactic acid bacteria growth
factor is used, Lactobacillus cases is especially preferred. Further,
cells comonly eaten, such as Bifidobacteriumand yeast, mnay al so be used
in combination. Aeic acid or the like, which is a growmh, factor for 10
| actic acid bacteria in the present invention, shows particularly good

effect when a lowfat fernmepted nmlk..i epared using skimmlk powder,
nanmely, |iquid sﬁi‘nﬁﬁ?lﬂro% p%ﬁﬁ%?gl% i"?‘]ffn?ﬁ?g'is used as a culture nmedi um

for the fermented m bk noredeest A ekiEabe! de et b acRhodkEH 400 48 Of

such a lowfat fernen can be conducted specifically y adding fo a

m Ik ingredient,; Wi LhrbserPRROSE AR i 6/dsThn Htc At 3EPL OB ubAesd Bl as
oleic acid or the 1 ke in an amount such that its final concentration

after formati Ond(%ﬁ%}gt B hnal B %ﬂﬁgﬁ% E%C?FF@ abbdt g0k £5 zhioqpeﬁoi:é'bigr gs

20 of ol eic aci en ‘f'er men m I'ngredient wth actrc a

bacteria or by f ti LK | dient, .which i d of ski
mlk as a pridmrETAREPPRE O fh 9 doldk: 0% GLBAGAS: FRASAAS ARSI ARES

oleic acid or the like jn_t above- descr.i bed u e t
process 25 i s pafPP¥er ar+’§/ aﬁ?@r&?‘%@&f’qséc%’ﬁ Iéa?ﬁg%\?ir%%?%bgcr@ thcgﬁ?l%géfg&w
'_--2003 effect, and can show excellent effect even when added in

--------- half the amount of the hot water extract.
Further, oleic acid or the like may preferably be added

10 in an amount such that i:he final concentrationafter formation

into a final product ranges from 15 fg/mL to 60 (g/mL,
especially from 154 g/mL to 40 £t g/mL in terms of oleic ac_id.

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

to problems in that the product cost increases and the content
of fat in the final product also increases, and furtherresults

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



-14 at the tinme of conpletion of cultivation is high and the isa@ﬁ\yimg of
the cells is high. In these processes, the._ éernentation I s pfacticed by
i nocul ating the mlk ingredient wth the fd%fic 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. Exce%%g%eﬁ;glgghéhsagvg%&?ﬁiﬁ%’gﬁggg,ﬂiﬁ( oM deLRilk

extract and ol ei ¢%tPH € are use I nati on, with conmbi ned

use of oolong tea.e | £] [ | IX £LPhoiaered.
When two or 15 ng?%éo ﬁﬁaggpgg??éﬁg%}ggﬁggﬁipﬁgﬁé$gﬁfﬁpfgg?éggﬁin ?ﬁe

present inventiqy Ar&sheedai) COBNAR@lums adaselvbsd cbpnathenlture be
added in simlar anounts as descri bed above. Exanples of the fernented

mlks of the presfdid B¥eniaébic adic bacterha mdf alsedbasadibsts i Exhrplese,
can include drinks 20 or foods naking use of various |actic acid bacteria,

for exanpl e, fer mmntse@dhriadaidiivielss canathiciudei dibaies i sucheaeredgeanin A,
yoghurt, cultured ml ks, kefir, cheese and the |like, illustrative types of
whi ch can be pl aivitamis B$| anidiaedn G gpé viftamin B yypericyepeptides . semioayspe,
drink type, hard 25 type, frozen type and the like. -15 6 NOV 2003 Upon
production of thenigrmnidsniand salis pulias CakGuRand MAFeEY as

.yoghurt type, berry type, orange type _ i
jy J P y_Nngarticugar f}%itation is imposed on the lactic acid

‘bacteria for use in the fermentation. One or more lactic

10 acid bacteria selected from Lactobag;llus, bacteria,
Streptococcus thermophilus and-ngtocodcus lactis can be
used in combination. Specific examples of ‘lactic acid
bacteria can include Lactobacillus casei, Lactobacillus
acidophilus, Lgptobaciilus salivalius,

15 Lactobacillus gallinarum, Lactobacillus gasseri,
Lactobacillus fermentum, Lactobacillus helveticus,
Lactobacillus jugulti, Lactobacillus delbrueckii subsp.
bulgaricus,Streptococcusthermophilus,Lactococcuslactis
subsp. lactis, and Lactococcus lactis subsp. crqmoris.

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 asalacticacidbacteriagrowthfactor,Lactobacilluscasei,




(Chinese) quince type, perilla type, citrus type, apple type,zﬁﬂQMZW@pe
grape type, apricot type, pear, custard creﬁ¥1 5 peach, nel on, banana,
tropical, herb type, black tea, and coffee {ype; sugars such as sucrose,
I'someri zed sugar, glucose, fructose, palatlnose trehal ose, |actose, and
xyl ose; sugar al cohols such as sorbitol, xylitol, -erythritol, lactitol,
paratinit, reducing thick malt syrup, and reducing 10 thick maltose syrup;
emul sifiers such as sucrose fatty acid esters, glycerin fatty acid esters,
and lecithin; and thickeners (stabilizers) such as agar, gelatin,

car ageenan, xant han and | ocust*bean gum It is
al so possi bl e- tgﬂgggov%?lg%gng gigﬁch as vitamn A, 15 vitam n Bs,

vitamn C and V%Ségbﬂagllfﬂg %k?géﬁ'hs %HE@oéﬁgcﬁgl §LU s Eﬁﬂspanga&:fg

The lactic acid bacteria growt actor selecte rom ginger extract, téa

extract, green ogh@nrgstba86kcul’ 18b@is s@bsf.ObramdeikvateVprbheLped h@ﬁ
grow h pronntlng effect 20 or viability inproving effect for lactic. acid

bacteria. O thgsgim@ilagereasbnact, tea extract and green onion extract
are excellent especially in gromh pronoting effect for lactic acid
bacteria. O g c aci d wnichesettelagtit\veasid bactiehrd acgbewthafaktdmis used,
grom h pronoting effect and 25 viability inproving effect for lactic acid
bacteria, but Z LadtO6bi¥ci@dBs. agdici isviespeldimlliynppoefegred f ecFurther,
greater. Industrial Applicability The ginger extract, tea extract or green
~onion extract 5ceills| epumaoily eatene guchvasi Bdfildebasteriughppd veagdded

-in the fernmented mlKk accordln% to the_present invention has
Lo . may also be used in combination.

Oleic acid or the like, which is a growthjfactof for

10 lactic acid bacteria in the présent 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 of suchalow- fat fermentedmilk can be conducted specifically
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 K g/mL or higher in terms

20 of oleic acid and then fermenting the milk ingredient with
1actic. acid bacteria or by fermenting a milk ingredient,
which is composed of skim milk as a primary material, with
lactic acid bacteria and then adding oleic acid or the like
in the above-described amount. Use of the former process

25 is particularly preferred, because the viable cell count



.excellent gromh. pronoting effect and viability Inproving %stw:tzg[ﬁor
the lactic acid bacteria, and noreover, is free of a flavor ich may pose
a partlcular problem Accordingly, 10 the fdftrented nmitk with the growt h
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 alow fat fernented m |k product making use of oleic acid or a
derivative thereof as a lactic acid 15 bacteria growth factor, death of c
ells is prevented even when cultivated fromthe stationary phase until the

deat h h , d.f her, | ) h J ef f b

i bi 60 dat | ng Pl Qe HREoATe PRRRGS AP T4 U BIF Lo 6 4180 A1 B
d al f t i ' . ' id

bact or1 8 as. many AeAiany pEoHEgelA Al RSP AR enERS, pREkEARS, U ope,

cells. Even V"he@e&h\@nftia@onp{QBilﬁEth%e%tlﬁ 8oL 1Leink¥hemBR K rgrRdient
viability rate of 20% or higher can be maintained. Wién the cultivation of

the lowfat fermpatadtAbl kaéti@ldomedalct o3 Punaeedl t ovabengtaid Yartedhase
or death phase of the lactic 20- NOV 2003 -17 acid bacteria, use of

Lact obaci | | usscas®! o harRGAHS lACtHEbut S 8RS OPPCEUSLNEr RBNBI hygs Of

the like generally nmakes it possible to assure such viable cell colnt and

Uhe pH of the final  poBiUERRBRe ¥ A ane:08 iy e R e apERaIe (b £20m

SPTATR aha The cHdRE R’ el Weslor REUN, SIS i

) gﬁldl Z dd::'tllr E)Eer B3R aBHlabr Mk e URE tHeOBrabaAtOinPeh LIIR MU AL RAABLC!

it poséible 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 énd oleic acid or the like are used in
combination, with combined use of ocolong tea extract and
oleic acid or the like being more preferred. When two or
15 more of thé lactic acid bacteria 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 fermented milks 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

25 type, frozen type and the like.



10 of oleic acid or a derivative thereof can linmt the content of fat at
0.1 wt. %or sointhe final product, so that the final produ

sold as a.low -fat fernented nmilk of |ow cal®diie. 15 Exanpl es%rﬁgﬂgrég@ent
invention will hereinafter be described in further detail by the follow ng
Exanples. It should however be borne in mnd that the present invention is
not limted at all by these Exanples. 20 Exanple 1 Preparation of extracts
(1) Geen tea, oolong tea, washed and crushed gi nger and washed and
crushed green onion were separately extracted 25 for 60 mnutes in

liquots (10 tines the,uej Noy 2003. .18 respecti,ve ,

ﬁa!t glrji al s§ of hot wat elr]ieg#g@%ﬁ%?é%gﬁe%@Qr“&s%@ﬂ'gggeéﬂ‘igﬁt si'i/véfepﬁfﬁia?go@/d.
They were separ at - t or. racts o 0
S0 bl 6 ol 1 ds. ( B P SABEETPES tion R EALRLALEY eeﬂ%%ﬁ%a?jga&@%r%e'
roliferation de irf;;@g%ge’ 8Ll - [ ) %lpé a
_ IC2)0% Iski mm | k po%grﬁigg%ﬁ?%ﬁ as 10 a agg'llgﬁe i uerlﬁ) c-%ﬁgygit%%gﬁ étla . raEY,BL_’
~green tea extract minel onge] erapérafe AMDIIGAN 9N piel AChs tUHICEr¥Eho

obtained in Exanple 1, were added at 0.1%as lactic acid bacteria grow

factors, respe®ti pehgh, anelpnol bdranaj otraeir«£Ees afrb type, black tea, and
coffee type:; sugars such-as sucrose, isomerized sugar,
glucose, fructose, palatinose,'trehalose, lactose, and
xylose;sugaralcoholssuchassorbitol,xylitol,erythritbl,
1actitol,paratinit,reducingthidkmaltsyrup[andreducing

10 thick maltose syrup: emulsifiers such as sucrose fatty acid
esters, glycerin fattj acid esters, and 1lecithin; and
thickeners (stabilizers) such as agar, gelatin, carageené.n,
guar gum, xanthan gum, pectin, 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 aqid bacteria 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 effect for.
lactic acid bacteria. Oleic acid and its derivatives, on
the other hand, have both growth promoting effect and

25 viability improving effect for lactic acid bacteria, but



| actic acid bacteria were studied. Described specifically,:HStm&NOVZMB
sterilized media were inoculated with 1% of a starter of Lactobacillus
casei YIT9029, followed by cultivation at 'éét for 48 hours. After the
cultivation, the proliferation degrees of the lactic acid bacteria were
conpared by using as indices the acidities of the resulting cultures
(titers 20 determ ned by sanpling 10-nL portions of the cultures and then
titrating organic acids in the sanples with 0.1 N caustic soda while using
phenol pht hal ein as an indicator). The results are shown in Table 1. For -

t he sake of conmpapison, . = " (tradepark far beer Y ut ol ysat e;
product of 2 6 N%eéﬁoglf-‘?gﬁgy RﬁPVgEEReE%ﬁB,Q E?D?!’je'g\%g%@added at 0.15%
and cultivation was conducted |ikew se. This anount of "MEAST" is -
practically the upper Iimt of added anobunt at which deleterious effect to

the flavor of the,aulkwiad RPB@!GhbiiiE? still permssible. Table 1 10 15
Lactic acid bacteria growh tactorAcidify None9.5 "MEAST"11.8 G nger

extract12.8 G een t e imdfelrl 3x@reetongeheaxexacacdd Jrked onionnertract
extract12.9 As is clear fromTable 1, the growth pronoting effects
5 or oleic acid or the derivative thereof, which is added in
the fermented milk according to the present invention has
‘excellent growth promoting effect and viability improving
effect fo:f the lactic acid bacteria, and moreover, is free
of a flavorwhich may pose a-particular problem. Accordingly,
10 the fermented milk with the growth factor has high utility
as a drink or feod which is exbellent 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 baeteria growth factor, death of cells is prevented even
when cultivated from the stationary phase until 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 etorage. The lactic acid bacteria as many as about 1

x 10® cfu/mL are allowed to remain as viable cells. 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



for the lactic acid bacteria by the addition of the ginger 2@@NeY 208
green tea extract, oolong tea extract and gheen onion extract were nore
appreci abl e than that exhibited in the nedium added with "MEAST". Exanple
3 25 Conparison of the proliferation degree of the lactic 2 6 NOV 2003 -20
acid bacteria anong the acidities of extracting solutions Using hot water
(90t) and citric acid solutions (90r,) of pH 3.0, 4.0 and 5.0, oolong tea
extracts were prepared 10 under the sane conditions as in Exanple 1. They
were separately concentrated in an evaporator, whereby extracts of [10%

sol ubl e solids (Beia bbdteridleise olbtaidtobacilustlisd dUBhcESLE86LS188tis
obt ai ned were added to aliquots of a 20% ski m mi | k powder nedi um such™t hat
their concentraStoaptbeoanasOthtambbhinlasudt itk MEiké ddtieralRomakakedt -
wi th Lactobacillus casei YIT9029, followed by cultivation at 37 t for 48
hours. The aci di ppesibilette aststmre sbehiviableute Ll eo>uss andeatdladi iynrhbe
same manner as in Exanple 1. The results are shown in Table 2. 15 Table 2
20 Extracting soPfefibaclartycHecigabacteriacasrmensdodedoboiveneyphl when
3.0)17.2 Citric acid sol ution.(gH 4.0)17.1 Citric acid solution (pH
5.0)15.5 As i% shB&PH of £he £inal product drqrs sg@Ehiany3p§ to 3.8, although

the optimal pH and acid tolerance of cells vary depending
on the bacterial strain and' thé cultivation time and the
like hence vary depending on the cells. Further, us.é._ 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 0.1 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 invention is not
limited at all b;r 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

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



26 Nov 2009
conducting extraction with acid solutions of pH 5.0 and |lower, 2 6 Nov 2003

.21 especially pH 4.0 and | ower exhibited mggked growth pronoting effect
for the lactic acid bacteria. Exanple 4 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 Exanple 1, respective extracts were prepared. They were
separately 10 concentrated in an evaporator, and extracts of [10-% sol uble
solids (Brix 100 )) were obtained. Exanple 5 Conparisop of. proliferation
degree anong | actic_aci tard i 8 t 9 ' 11 K
powder sol ution EESPSEEQESF%#§¥%§%§% éﬁéFh%ggg%x ?gg?:éﬁgé%ﬁy%§§$§§?2§§,
black tea extract, oolong tea extract and green onion extract, which re

obt ai ned i n ExanpKéractiereradiePaticd. 1H8Y VEEPiSCLRAF UG FRECENTTAELO h
f actors, respectively. The sterilized . nmedja . W t e respectiv
extracts were i noBAREYAPIGALPT0R %1‘5??%1@ ‘&gqggr%l 83@“#"?\&%‘@7’5@% dﬁar'ix
bacteria shown in,Table 3, followed by cultivation at 379C for 48 hours.
After the cul tiva®Pi oh) veEeaePtpiRed-of the resulting 28 NOV 20 . .22
cultures were studied to determne the proliferation degrees of the lactic
acid-bacteriasin a simlar manner as in Exanple 2. For the sake of

conparison, the basal nedia added at 0.15%
Example 2

Comparison of proliferation degrees of lactic acid
bacteria (1)

e Using aliquots of a 20% skim milk pqwder soilutic'm as |

10 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,

15 the sterilized 'media were inoculated with 1% of a starter

of Lactobacillus casei YIT9029, followed by cu;tivation 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 thé resulting cultures (titers
20 determined by sampling 10-mL portions of the cultures and
then titrating organic acids in the samples with 0.1 Ncaustic
soda while using phenolphthalein as an indicator). The
results are shown in Table 1. For the sake of comparison,

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



with "MEAST" (trademark for beer yeast autolysate; product 5 ofzﬁqul 0BEER
FOOD, LTD.) was used. The results are shown.,4n Table 3. 10 2 6 2003
-23t0O toococoOd coNe-1t', Or r~[" Nvri ri rri ri HW-1rri tr
U'o,Mcotncoocoooocotor.. ... 044 11- CO. r-
. 1 Nv-1 Hedrqei r{ e-i 4)OOOWOQDQNCHWCMQVMDNMm
wxhi ¢ .. ... .. .. ..0344COCO0 VANr-I t-11-1rdri ré4
e4 U r14V-1-1 ri 09 -.i at toUto W NHCOOtoor~t to NN U
144 OPt orANG4 Hi-I r-1, I r-1 i 0O CODO0a 141 CO

) 430 09 a) X 4ASAHI BEER FOOD, LTD.) was added at 0. 15% and cultivation
was conducted likewise. This amount of “MEAST" is
practically the upper limit of added amount at which

deleterious effect to the flavor of the cultured product

5 1is still permissible.

Table 1
Lactic acid bacteria growth factor Acidity

10 None 9.5
“MEASTY 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
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oy,

acid bacteria among the acidities of extracting solutions
Using hot water (90C) and citric acid solutions (907C)
. of pH 3.0, 4.0 and 5.0, oolong tea extracts were prepared

under the same conditions as in Example 1. They were

5 separately concentrated in an evapor.ato,r, whereby extracts
of [10% soluble solids (Brix 10° )] were obtained.

The individual extracts so obtained were added to

aliquots of a 20% s:ki;tﬁ milk powder medium such that their

concentrations became 0.1%. The resulting media were

10 inoculated with Lactobacillus casei YIT9029, followed by
cultivation at 37 C 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

Ccitric acid solution (pH 4.0) 17.1
20

'~ ¢itric acid solution (pH 5.0) 15.5

As is shown in Table 2, the extracts obtained by

conducting extractionwithacid solutions of pH5.0 and lower,



NNG6L>-rl rd0tow; r+ 0-rt mtoinU43C (da) Ud tt26 NV HBA .
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-24.As is clearly envisaged from Table. 3,-phe growmth pronoting effect for
lactic acid bacteria by the addition of these extracts were observed with
respect to substantially .~ all the tested cell strains as in the case of the
addition 5 of "MEAST" although it varied depending on the cell strains.
Especially, the effect of the oolong tea extract was high. Further, its
effect was nore noticeable as the cell strain showed poorer growh in the
basal nmedium Even with lactic acid bacteria which do'not grow well in

ani mal m |k nedi aspdBialiypies. ohnd Ywearcedhiyitad markledigadbth paombtdag be
obtained in short tine because the bacteria are allowed to actively grow
owi ng to the groeffeptotiori bhjeellhetiicoctidebactrtriacts. Further, these
extracts brought about higher effect than "MEAST" when they were used in

- conbination wth Lactobacillus 15 casei, Lactobacillus aci dophil us,
Lactobaci | l us gasseri, Lactococcus |lactis subsp.lLactis, and Lactococcus
lactis subsp. cEsample. 4From a conpari son anong the tea extracts, the

. oolong tea extract was found to show superior growth pronoting effect 20
to any of thedlacti EreRAFHIQEE BEEFMHtEDL Y tea extracts,

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, re.spective' extracts were prepared. Théy 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

15 Dbacteria (2)
Using aliquots 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 respectivé 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



i.e., the green tea extract and the black tea extract._Exanpbg;SO@Qﬂnarlson
of proliferation degrees of the lactic acid 25 bacteria (3) NOV 2003
-25 Using aliquots.of a 16% skimmnilk powdeg2sol ution, which contained 10%
of glucose-fructose liquid sugar [10% soluble solids (Brix 700 ) Las as a
basal nedium the sane ginger extract, oolong tea extract and green onion
extract as those enployed 5 in Exanple 4 were added at 0.5% respectively,
whereby test nedia were provided. After sterilization under heat, the
respective nedia were inoculated with 0.5%of a starter of Lactobacillus
casei YIT9029, f ol lowed by cultivation at 37'C. Variations in acidity
were traced. 10 dalburespeate studibeditodieteiaine the praliiferd thagsdegaeeens
were made for the nunbers of cultivated days (the nunbers of days

requi red) neededofdhecdektikeachdbagtiegiiayin gssinblar mannes asiid Eya{npg)a in
the cultivation in the basal nediumalone (control) and_alsq faor th

viabl e cell coun®s IBp®mithergake pf aampagiaen hkhe bé(ﬁad-l pedia pddedar 9815’?he
results are shown in Table 4. Table 4 20 Lactic acid bacteria Nunber

days Viable cel | WaEBWIMERSET o‘r'frre?&?é'&?l(]ﬂ%%) PEERIYFRT RUER )’f’saﬁﬁnegr8§u§§109

G nger extract4 g% géﬁg% BEER FOOD, LTD.) was used. The results are shown

in Table 3.

10



Qol ong t'ea extract.3.57.2x109 Green onion extract3.85.2x109 . 298 NV 204903
-26. As is apparent from Table 4, the growh of the bacteria was pronoted
by the addition of the extracts. Anbng the-2®xtracts, the effect of the
~oolong tea extract was high. 5 Exanple 7 Production and organol eptic _
eval uation of fernmentedm | ks Aliquots (600-nL) of the respective cultures
obtained in Exanple 6 were each added with glucose-fructose liquid sugar .
(400 nL) and sterilized water (1.5 L) , and the resulting 10 m xtures were

honogeni zed, whereby fernmented mlks were produced. Wth respect to the
four kinds of fernented mlks of the lactic acid ba j

bacter+a—a—peahate test
was conducted by wel [-eXperien e«g 2m0 Hapeld eps.o Thr Qugh a~t br e2-{poi nt
discrinination test, ho di §f@rence was.found o existybgrweed 48 [the
respective sanpl es adgled |wPrth 4 Peft r3cts @nd the  contt off. ~Fut'tlher, there
was al so an indication thHat ehe|flavors of the extracts enpl oyed as growth
factors for the |lacti Gi¢ bﬁ teft+a—natcthedwWel T w t h the fla'\_/'r of the
fermentation 20 produgt df GRnigEl orieh keobyn te q a®t iIT FciY Batl eTiila. It was
therefore confirnmed thag, g tihds qs et reacos cweaerusuédjn: ¢yl GiVation for
the production of ferreRtled! RifKs such ferferit ed ni 1 Xs “of 1 actic|acid
bacteri a, theferrrented%rrl s ovlere not deterjorated in flaver—2b . 2 8
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16 Exanpl e 8 Ampbunt dependency of the effect of water-extract ea%BPX 20 tea
extract on flavor and growth promotion A 20% skim m | k powder sol utlon
contai ning 10% of 5 glucose-fructose |iquid24ugar [75% sol ubl e solids (Brix
75~ ) ] was used as a basal nedium To aliquots of the basal nedium the
hot - wat er extracted ool ong tea extract obtained in Exanple 3 and an ool ong
tea extract extracted with hot water of pH 4.0 were added in varied
anounts. After 10 sterilization under heat, the nmedium sanples were each

i nocul ated with 0.5%of lactic acid bact eria L.casei Y| T9029, followed by
cultivation at 37 Cuntil acidity of 30. Cultivation tines and viable ceI I
counts at the time whése ig h@la%%'HYtFnﬁ’éé@r?@dl W%rgapéEoPdedth%9£° |
control, a culture 15 qgbtai ned con Lon_cu tll?va{glon N

nmedi um alhongcI \éanrGﬁ‘é‘G nﬁeﬁf"feﬁ ‘%‘J?C; ﬁ%t%cb Iﬁ'tfébgbt n gagﬁf"?ﬂr es

f [ i 400 d

ﬂgrzﬁ 620 mLpE t : ; 68 %ﬁ{”mﬁ%sse%‘?% aRIR o ek SP%?'Q&E}@%?&?ZG |
t f

aci d bacteria Weﬁﬂ.eaﬁ U,C_Sgt %(Vé&i%dstla% tlfiﬁo%ﬁ[aec‘r? %1:%] ﬁﬁitl#)ﬂe' r

flavors were exa experi ence ane e resu ts of the

flavor exanipati; ruﬁg’gsghgfwu%%wxmg@a@gbhhxﬁbl&nthbr@élﬁ@@ra\ihabl e

cel| counts ih T4
Especially, the effect of the oolong tea extract was high.

Further, its effect was more noticeable as the cell strain
showed poorér growth in the basal medium. Even with lactic -
acid bacteria which do not grow well in animal milk medié,'
10 culturesofhighacidityandhighviablecountcanbeobtained
in short time because the bacteria are allowed to actively
grow owing to the growth promoting effect of these extracts.
Further, these extraéts brought about higher effect than
"MEAST" when they were used in combinationwith Lactobaci'llt_ls
15 cései) Lactobacillus acidophilus, Lactobacillus gasseril
Lactococcus lactis subsp.Lactis, and Lactocbccus lactis
subsp. cremoris.
From a comparison among the tea extracts, the oolong
teaextractwasfoundtoshowsuperiorgrowthpromotingeffect
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

25 bacteria (3)
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Using aliquots of a 16% skimmilk powder solution, which

contained 10% of glucose-fructose liquid sugar [10% soluble
solids (Brix 70" )], as abasal inedium, the same ginger extract,

oolong tea extract and green onion extract as those employed
5 in Example 4 were added at 0.5%, respectively, whereby test
media were provided. ' After sterilization under heat, the

respectivé media were inoculated with 0.5% of a starter of
Lactobacillus casei YIT9029, followedbycultivationat 37TC.

Variations in acidity were traced.

10 With respect to the individual test media,
investigations were made for the numbers of cultivated days
(the numbers of days required) needed to reach the same acidity
as the ultimate acidity (28) in the cult_i}ration 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 ce.ll
20 growth factor needed (days) |count (cells/m¢)
" None : 6.5 3.5 x 107
Ginger extract 4.0 4.0 x 10°
Oolong tea extract 3.5 7.2 x 10°
Green onion extract 3.8 5.2 x 10°




$4 34 $4 ' 0 WWAO7tr4n+~1 w 000.0000 1-1 x X X X X XX u-WNINNI MO Mtn'd
NOri O 00CO00in ri 'ddP 440 r-11n 000 0 OOrilt100 @&¥VEM00
00rito00 . . . . . 00 O O NOOOOr-IN'Obo® "N O 0 NM4-31 4.) X 3k O
N4) ri 30 a

[y

As is apparent from Table 4, the growth of the bacteria
was promoted by the addition of the extracts. Among the

extracts, the effect of the oolong tea extract was high.

‘ 5 Example 7

Productionandorganolepticevaluationof fermentedmilks
.Aliquots (600-mlL) of the respective cultures obtained
"""" in Example 6 were each added with glucose-fructose li'i;uid
sugar .( 400 mL) and sterilized water (1 .5L), and the result'i-ng
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
Sy well-experienced 20 panellers. Through a three-point
discrimination test, no difference was found to exist 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
acid__bacteria matchedwellwith the flavor of the f.ermentation

20 product of animal milk by the lactic acid bacteria. 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



4 0 d. 0 04014 $44N k~x0 W3W3 04U 2 6 NOV 2003 -29 As is shown2NTwl2003
5 it was confirmed that the addition of 0.01% or nore of any one of the
extracts shortened the cultivation tine arid’rioreover increased the viable
cell count. The extracts did not bring about any extra effect even when 5
added in anmounts greater than 0.5t. It was also confirmed that the flavor
remai ned good up to 0.5% of any. one of the extracts but the taste of each
extract was felt when. added in anounts of 1% and greater. 10 Exanple 9
Rel ati onship between the amount of free oleic acid in |owfat yoghurt

medi um and the viable cell count at the conpletion of cultivation of
lactic acid bact drfaFPAS (?\N—fat yoghurt nedi um was prepared with. the

conposition of 20% s SU A ML CcO. ,
LTD.) and 3% gl ucose&@(‘)dl i 8§§§e V\(Q/gésggg §%Ct° g‘*&&%
0.01, 0.02 and O. t ‘{{qpﬂﬂﬁ%ﬂ ctively,

foll owed by steri Zatlgr{féét?oﬂ t for %%drél% e umsarrples wer e
inoculated 20 with 0.5 2y Larinbaghk %ﬁ@éxessJiJ@%%céﬁkhﬁmeﬁgbio% of

cul tivation at 370C for about 200 hours the tine of conplelion of the
cul tivation, &he glwidse-FctUBHIBIRI® sugar [75% soluble solids (Brix

75° )1 was used as a basal medium. To aliqudts of the basal

medium, the hot-water extracted ool.ohg tea extract obtained
in Example 3 and an oolong tea extract ext-r_acted with hot
water of pH 4.0 were added in Varied amounts. After
10 sterilization under heat, the medium_ samples were each

inoculatedwithO0.5%0f lactic. acidbacteria L. caseiYIT9029,
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, aculture
15 obtained by conduction cultivation in the basal medium alone
was used.
Next, 480-mL aliquots of the thus-obtained cultures
were each added with glucose-fructose liquid sugar (400 mL)
andsterilizedwater (1,620mL), wﬁereby 13kinds of fermented
20 milksof thelacticacidbacteriawere produced. With respect
to those fermented drinks, their flavors were _examined by
well-experienced 10 panellers. The results of the flavor
examination are shown along with the cultivation times and

viable cell counts in Table 5.



measured. The viable cell counts (cfu/nl) were each obtained by @8 8842669

the correspondi ng cul ture,
0. 1% yeast extract as needed,
plater, incubating the agar plate at

the resultant col oni es
FIG 51, FromFI G 1,
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m xtures were filled in containers to obtain |Iowfat yoghurt proggfﬁﬁngbe
concentrations of oleic acid in the productgg.were 15 f-L g/ni,

and 50 L.L g/nL, respectively) . Further, as a control, |owfat
yoghurt.not added with sodium 5 ol eate was produced. The thus-obtai ned
products were stored at 109C for 14 days. During the storage, the viable
cell count of the respective products were investigated al ong the passage.
of tine. The results are shown in FIG 2. It has beconme clear 10 fromthe
results of FIG 2 that high viability is retained evenQ after 7-day storage

by the addition of sogdisuis Sheéwhan T@ole 6yl it ¥aé cOAfdsmeARITAIthe adad tion
general tendency of a substantial decrease in viable cell count when the

storage of a preoduotogsceednoredaysahyhene asf alio Rk tractisAki®raRinedlthe
count on the Oth day of the storage of the products reflect the counts of
viabl e cell in tkealtivaties)tinxangirerEovir thereassd dhetvicablomeéal cpuglturt
medi um of Exanple 20 9, oleic acid, sodiumol eate and various enmulsifiers,
“all  of which ar Shehewhraatsahid n@,t woiagadbedt anysputraveffect sign when
their concentrations became 0.01%in terns of oleic acid content. Those
nmedi um sanpl e¥ wédgedndr REPRRt §i IFLBLSYL R Oadfobatt | Y38 2k @onEiTyedg,
foll owed by cultivation tg.2 6 NOV 2003 _-32 determ ne effects of these
additives on the bFBecgi?VOEoﬁ?H'ab?e@h%°?%d{Q cF°a9i-§*b8€t%'i‘Ya°%ﬁ qﬁné'fhﬁi me

f | eti f h h bi
acid bacteria. PRbiagtuPRYVERS fthe s Stk R ERHEE van 2ot Wt ogfie ©
©Other condi ti ons yyerG oSG 2S¢ T4EMHR dkekter.

10 Example 9
Relationship be_tween'.the amdunt of free oleic acid in -
low-fat yoghurt medium and the viable cell count ét the
completion of cultivation of 1aétic acid bacteria
A 1low-fat yoghurt lﬁedium was prepared with the
15 composition of 20% skim milk powder (_product of YOTSUBA MILK
PRODUCTS CO., LTD.) and 3% glucose. Sodiumoleate was added
at rates of 0.003, 0.-005, 0.01, 0.02and 0.03 wt.% to aliquots

of the medium, respectively, followed by sterilization at
100°Cl for 60 minutes. The medium samples were inoculated.
20 with 0.5% of Lacto.ba_cillus casel YIT9029, followed by
cultivation at 37'C for about 200 hours. At the time of

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

by spreading the corresponding culture, which had been



Table 6 10 15 Additive. Remarks 10 eic acid 2Sodi um ol eate 3d ycer

ol eat eMdnogl yceri de > 90% 4Pent agl yceryl noggol eat e 5Pent agl ycer%/g NV 2003
triol eate 6Hexagl yceryl nonool eate 7Decagl yceryl decaol eate 8Sucrose

ol eateSucrose oleate > 70% 9d yceryl ol eateTriglyceride . After those
cultures were stored at 5t for 5 days, they 20 were m xed wth aliquots of -
the syrup of Exanple 10 at a ratio of 1:1. The resulting m xtures were
filled in containers to obtain | owfat yoghurt products. Further, as a -
control, lowfat yoghurt not added with olei.c acid was, produced. 2 6 Nov

2003 -33 5 The t ﬁ!ih@ghaiﬂqg] ¥ QG eWe 8 ctt ¢ St eled Obntera Rbgdlay agar

During the storage, the viable Cell count of the respective products were

i nvesti gat ed al opgatkewlansagepifrall platel)e iheslaltdng ehthawar plhalel at?.
Table 7 10 15 20

37C for 3 days, and then counting the resultant colonies

by a laser colony counter. The results are shown in FIG.
5 1, FromFIG. 1, it has become evident that the count of viable
cells upon completion of cultivation of Lactobacillus casel

increases by the addition of oleic acid.

Example 10
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.%, respéctively . Themedium samples were each inoculated
15 with lactic acid bacteria, followed by cultivation to study

effect of sodium oleate on the viability of the lactic acid
bacteria. The cultivation 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.

20 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 syrup. The cultures and

aliquots of the syrup, all of which had been obtained as

describedabove, weremixedataratioof1:1, and theresulting



Viabl e cell count (cfu/nt)Viability on Control DAY 1DAY 7DAY 14Daye 8140V 2003
- 11.-3x1097. 2x1085. 3x10840. 8% 21. 2x1097. 3x1085, 2x10843. 3%

31. 1x1097. 7x1085. 0x10845. 5% 41. 2x1098. 1x108510x10841. 7%

55. 6x1082. 5x1081. 2x10821, . 4% 61. 3x1097. 3x1084. 8x10836. 9%

76. 5x1082. 0x1081. 4X10821. 5% 81. 1x1096. 1X1094. 3x10839. . 1% _

95. 9x1082.2x1081. 4x10823. 7% Control 3. 2x1081. 6x1082. 6x1078. 1% It has been
-found fromthe results of Table 7 that |owfat yoghurt added with ol eic
acid shows a viability of 20% or higher even after stored at iot for 2

N

neeks. L1 has ol 5 HABR, LRI tola U ol Db SN BB, eNR Rlpdese
an especially go d’dlg?ése (Cti-‘ﬁ'e! cSBHEBtE}E‘EEoﬁggk %J'félﬂ: %fcifdc%t tﬂé‘%ﬁ;{h@éﬂ

al so particularly good viability. Exanpl e ects of 1ndivi

factors on the maintenance o he,.vi abl.e_cel | unt of lactic acid
bacteria Aliquot sw‘ﬁ%of%) 0?}“5[21 mZPn I géxg&dgp,d §%I cfl%gl/g‘L(GO"g%Speo(ft]g‘ﬁ}C‘Us'e
and the ingredients indicated "+" in Table 8 were 10 dissolved in aliquots

of warm water to E%idamt aF & 6ratEelef 1awobat Moghugdphaet jadded pilihigrdiuse

: : -t "o 0 .
;)1;] t he '”grEd'5e”t§1egt”§'v$§‘§ eéjroduéeg\{ere used 0. 1% of the extract obtained

The thus-obtained.prodﬁcts were stored at 10T 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
éubstantial decrease in viable cell count when the storage
of a product exceeds 7 days (fhe 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).

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, respectively,
such that their concentrations became 0.01% in terms of oleic
acidcontent. Thosemediumsampleswere inoculatedwith0.5%

of Lactobacillus casei YIT9029, followed by cultivation to




Exanpl e 4 as an oolong tea extract; 100 ppm in terns of ol eic 26 NGV @03
nonog| yceryl ol eate as oleic acid; and 0.1%Jp of "MEAST". (trademark for
beer yeast autol ysate; product of ASAH BEEK FOOD, LTD.) as a yeast
extract]. Those nedium sanples were sterilized at 1009C for 30 m nutes and
were then allowed to cool down to 37 C. They were inoculated with 0.1% of
Lact obacitlus cases YI T9029, followed by cultivation 20 until pH 3.6 . '
Fermented solutions of the lactic acid bacteria were hence obtained,
respectively. The fermented sol utions were separately honogenized at 150

kg/ cnp d i i f sterili 13. 8%
o sy “he dd€epm g Gatddtfor AL Adh WALl bn e F11e LAY coturtt
pol ystyrene cont apastrad;seetedacyiersbyef£1 nEnt Gtk d{hﬂéi%f)fc @@ﬁéﬁf&cﬁa

acid bacteria were obtained. After they were stored at

. their viable celltkewyltereriditaadr £ko Bh&ﬁ@%'a‘bil(}ftyt sttﬁéaiﬁéffﬂ%i@r €
also shown 5 in Table S. 2 Q NOV 2003 .36 ODON O +++k Pco . 9r~t

bacteria. The culture was conducted at 37t1until 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 Hexaglyceryl monooleate
15 7 Decaglyceryl decaoleate
8 Sucrose oleate ' Sucrose oieate > 70%
9 Glyceryl oleate Triglyceride

_After those cultures were stored at 5C for s 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 1ow-fat. yoghurt products. Further, as
a control, low-fat yoghurt not added with oleic acid was

produced.
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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 Table 7.

.5
Tﬁble 7
Viable cell count (cfu/mf) viability
Control| DAY 1 DAY 7 DAY 14 D:; 14
10 1 1.3x10% 7.2x108 5.3x108 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 1.3x10° 7.3x108 4.8x108 36.9%
7 6.5x108 2.0x108 1.4x108 21.5%
8 1.1x10° 6.1x10° 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 £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 10T for 2 weeks. It has also

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



rl++e-1 -1 Ern Oco O ril+lX aa 1~oora U No O d)r- r-1l11x Naln .
cor4d Nr-lco0 0. 111k 0 1 Sr-. co 1{Ir-jg,. 26 NOV 2003

AY

acid, an oleate salt or an oleate ester can provide an
especially good viable cell count upon completion of

cultivation and also particularly good viability.

5 ﬁxample 12
Effects of individual factors on the maintenance of the
viable cell count of lactic acid bacteria
~Aliquots (160 g) of skim milk powder, aliquots (30g)
of glucose and the ingredients 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 ingrédients
indicated "+", were used 0.1% of the extract obtained in
Example 4 as an oolong tea extract; 1_00- ppm, in terms of
oleic acid, of monoglyceryl oieate 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 medium

samples were sterilized at 100TC for 30 minutes and were then

allowed to cool down to 37C. They were inoculatedwith 0.1%

of Lactobacillus casel YIT9029; followed by cultivation

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

The fermented solutions were separately homogenized

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

of sterilized 13.8% sugar syrup. Theresultingmixtureswere
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-37 Fromthe results of Table 8, the orthog%}al tabl e shown in Tabl e 9 Wwas
prepared in accordance with the nmethod desctibed on pages 292 to 300 in

“Genda i Tokei -Jitsunu Koza (Contenporary Statistics Practical Series)

Text 11" [published by Zaidan 5 Hojin Jitsunmu Kyoi ku Kenkyusho -(Practi cal
Educati on Research Foundation)] , and the percent contributions of the
i ndi vidual 1ingredients to the naintenance of the viable cell count of

X A9
filled in polystyrene contains and sealed, whereby fermented

drinks of the lactic acid bacteria were obtained. After they

were stored at 10C for 14 days, their viable cell count were

measured. The results of this measurement are also shown

5 in Table 8.



the lactic acid bacteria during storage were calculated. In Eﬁhﬁ szaa
represents the oolong tea extract, b oleic 10 acid, and c the 14
extract; ab, ac and be each indicate conbi'¥8d use of the correspondi ng two
‘Tngredi ents; and abc designates conbined use of the three ingredients. 10
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From' the results of Table 8, the ortilogonal table shown
inTable 9 was prepared in accordancewith themethod described
onpagesz92t03001n"GendaiTokeiJitsumuKoza(Contemporary
Statistics Practical Series) Text II"™ [published by Zaidan

5 HojinJitsumuKyoikuKenkyusho(PraqticalEducationResearch
Foundation)], and the percent contributions of the individual
ingredients to the maintenancé of the viable cell count of
the lactic acid'bacteria during storage wére 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 corresponding two ingredients; and abc

designates combined use of the three ingredients.
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It has beenconfirmed fromTable 9 that oolong teaextract
and monoglyceryl oleate both contribute to the maintenance
of the viable 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 ar;e used '

in combination.

ke,



It has been confirnmed from Table 9 that oolong tea extract and

monogl yceryl ol eate both contribute to the maintenance of the i fZﬁﬁl
count. It has al so been found that the naintenance of the viablece

count can be synergistically 5 enhanced i1 ool ong tea and nonogl yceryl

ol eate are used 1in conbination. i 26.NOV 2003 -40 11 CLAIMS: 1.
(Amended) A fermented mlk conprising a fernentedm | k ingredi ent obtained
by fermentation with one or nore lactic acid bacteria selected from

Lact obaci |l lus cases, 5 Lactobacillus aci dophilus, Lactobacillus gasseri,
Lactococcus lactis subsp. lactis, and Lactococcus lactis subsp. crenoris
and a lactic acid bacteria gromh factor selected from ginger extract, tea
extract or green onion extract. 10 2. éﬁg&&g[ed) 3. (Canceled) 4. A
fermented m |k according to claiml1, wh ifn“said ginger extract, tea
extract or green onion extract has been _obtained by acid extraction. 15 5.
A fermented nilk atcorldsdest)ch Eprmgn taAaridiruupising a4 fermentedat s .
been conducted at a pH not -higher than 4.0 and a tenperature not | ower
"than 80" C. (Carirdretient p@gﬁé@e@dyy fermentation with one or more lactic

acid bacteria selected from Lactobacillus casei,

5 Lactobacillus acidophilus, Lactobacillus gasseri,
Lactococcus lactis subsp. lactis, and Lactococcus lactis
subsp. cremoris and a lactic acid bacteria growth factor
selected from ginger extract, tea extract or green onion
extract.

10 2. (Canceled)

3. (Canceled)

4. A fermented milk according to claim 1, wherein said
ginger extract, tea extract or green onion extract has been
obtained by acid extraction.

15 5. A fermented milk according to claim 4, wherein said
acid extraction has been conducted at a pH not higher than
4.0 and a temperature not lower than 80T.

6. (Canceled)

7. (Canceled)

20 8. A fermented milk according to claim 1, wherein fat

amounts to 0.05 to 0.5%.



20 8. Afermented mlk according to claim1, wherein fat anmoynts tg 0.05
to 0.5% 26 NOV 2003 -41 9. (Canceled) 10. (Amended) A procel®8 NOF 20%e
production of a fermented m |k, which conprises culturing, in a culture
medi umin which one or nore lactic acid bHcteria growh factors selected 5
from ginger extract, tea extract and green onion extract are contained,
one or nore |lactic acid bacteria selected from Lactobacillus casei,
Lact obaci | | us aci dophi lus, Lactobacillus qasseri, Lactococcus lactis
subsp. lactis, and Lactococcus |actis subsp. crenoris. 10 11. (Cancel ed)
12. (Cancel ed) 13. A process according to claim10, wherein said ginger
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 beeh- cdfnaededk a pH not higher than 4.0 and a
tenperature not |ower than 80t. 15. (Canceled) 16. (Canceled) 20 17..
(Anended) A proceskO ad doedided )t oA Pir@icessE onbbe @neduwHiidnf of adfiarmentidd
contains fat in an anount of fromO0.05 2 6 NOV 2003 -42 16 to 0.5% 18.
(Cancel ed) milk, which comprises culturing, in a culture medium in which

one or more lactic acid bacteria growth factors selected

5 from ginger extract, tea extract and green onion extract
are contained, one or more lactic acid bacteria selected
from Lactobacillus casei, Lactobacillus acidophilus,
Lactobacillus gasseri, Lactococcus lactis subsp. lactis,
and Lactococcus lactis subsp. cremoris.

10 11. (Canceled)

12. (Canceled)

13. A process according to claim10, wheréin said ginger
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. (Canceled)

16. (Canceled)

20 17. (Amended) A process according to claim 10, wherein

said fermented milk contains fat in an amount of from 0.05
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19. (Newly added) A nethod for inproving viability of lactic ac?ﬁhﬁgk%erla
in a fermented mlk, which conprises 5 adding an ingredient selected from
‘oleic acid or a derivative thereof to a culture nedium before or after
fermentation by lactic acid bacteria upod2production of said fernentation
mlk by lactic acid fernmentation. 20. (Newy added) A nmethod according to
claim19, 10 wherein said oleic acid or derivative thereof is an ol eate
ester selected fromthe group consisting of glyceryl oleate, polyglyceryl
ol eate, sorbitan ol eate, propylene glycol oleate and sucrose oleate. 21
(Newl y added) A nethod according. to claim19 or 20, 15 wherein said oleic
acid or derivative thereof anmobunts to at least 15 A.g/nL in terns of oleic
acid as a final concentration after conversion into a final product. 22.
(Newl y added) Aonmé@t-18¢d according to any one of clainms 19 to 21, wherein
fat amounts to 0.05 to 0.5% of said fernented 20 mlk drink or food. 23.
(Newl y added) A ndtthod(Geancediedd to any one of clains 26 NOV M .43 |L 19
to 22, wherein said fermented m |k conprises at least 1 x 108 cfu/m of
| actic acid bacteria, INdwig ddfada)i ca agitthod &ereimpréaingaviatbiity wfof at
| east 20% when said fernmented mlk is stored at 101C for 2 weeks. 5

lactic acid bacteria in a fermented milk, which comprises

5 adding an ingredient selected fromoleic acid or a derivative
thereof to a culture medium before or after fermentation
by lactic acid bacteria upon production of said fermentation
milk by lactic acid fermentation.

20. (Newly added) A method according to claim 19,

10 wherein said oleic acid or derivative thereof is an oleate
ester selected from the group consisting of glyceryl oleate,
polyglyceryl oleate, sorbitan oleate, propylene glycol
oleate and sucrose oleate.

21. (Newly added) A method according to claim 19 or 26 .
16 wherein said oleic acid or derivative thereof amounts to
at least 15 (g/mL in terms of oleic acid as a final
concentration after conversion into a final product.
22. (Newlyadded) Amethodaccordingtoanyoneof claims
19 to 21, wherein fat amounts to 0.05 to 0. S% of said fermented
20 milk drink or food.

23. (Newlyadded) Amethodaccordingtoanyone of claims
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19 to 22, wherein said fermented milk comprises at least
1 x 10® cfu/mL of lactic acid bacteria, and said lactic acid
bacteria have a viability of at least 20% when said fermented

milk is stored at 10T for 2 weeks.



