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PROCESS FOR PRODUCI NG THE SAME 5 Technical Field This i nve?hl'@rq, @at es to
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lactic acid bacteria.growh factor selected from specific conpounds, 10
and also to processes for the. production of the fermented m
Background Fernented mlks, such as fernmented mlk drinks, M’"mmnﬁlﬂ' d
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by providing aninal mlks, such as cow mlk, goat mlKk, h_orse rri and the
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5

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 processes 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 lacticacid bacteria. However,such
lactic acid bacteria generally have strict auxotrophy, and

20 inany étrains thereof donot growwell in culturemedia composed
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"



fermented ml ks are desired. In the cultivation for the produgtsi ﬁ’rﬁ‘v% 3@
fermented mlk in which inportance is placed on the viable cell coun o]
| actic acid bacteria, long cultivation howe¥er gives rise 5 to another
problemin that it |eads to a reduction in the viable cell count of the
| actic acid bacteria. For exanple, fermented m ks making use of fernented .
mlk of the viable cell type, such as yoghurt, are extensively consuned as
heal t h- pronoti ng foods havi ng physi ol ogi cal effects such 10 as intestinal
function controlling effect and 1imunopotentiating effect. For the

mai nt enance of t ese tgh¢$/8i o] ogical effects at high levels, it is inportant
to retain useful“Uaet et NLET A% dewiredaci d bacteria, in as high .
vi abl e cell count as ﬂxoﬁ:%i ble.in a viable state and 15 further to keep high
the activity (acid producih§afiivat@on fog, threpootiecthandos theed e df a

fermentation preguat ihS iymortance for a fermented mlk. This nmakes it
i mpossible to choose aw%g%?er |1Dacfr INGE st PlAreAeoRn ithgpuilablefcell count

proliferability o pAaetiddtidph trar a.bacterial 20 strain may have
to be selected for its ability ?2%?% 1‘?’@%?1?31’?5{&0@%@ givgsad.se

flavor despi e it ape@herPpRlobhenAhliy | he.cultivation of lactic acid
bacteria, it is theref oreb?ommn p?lalgﬁégei?oigﬁﬁsoﬁ% BITGBIRL din \igy itdues

growth 25 pronotiiabd.estdll WA b thd diumin order_to inprove 28
NOV 2003, 3 the efficiency of the cul t?égyﬁgnﬁ%ﬁ?gﬁf’@akno@wmlés of

. growt h pronoti nfesmentadcmd 1ks wARSRg Y gL 4Q ctive for the
I,{' pronotion of growth include Chlorella nlE%d '%'ILL% ot t‘i‘e Vviable
" : cell type, such as yoghurt, are extensively cbn'sumed as

f

health-promoting foods having_physiological effects such

10 as  intestinal  function controlling effect and

immunopbtentiating effect. For the maintenance of these

physiological effects at high levelﬁ, 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. This makes 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 cpltivation 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



extract, iron salts, vitanins, proteolysates containing 5 am no2#chod 203d
pepti des, and yeast extract. They are used for the above-nentioned

pur pose. For the retention of the useful ness- of lactic acid bacteria, it
LS 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 fernmented
m |k such as |owfat yoghurt is produced using skimmlk powder or when

| actic acid fernmentati on proceeds 15 excessively. This probl em becones nore
serious when | ovheeaEdiicéeheyrehthd cmltiyadd onow Qecfenibykadwm ¢ kanples
produced. Wth a view to maintaining such viable cell counts, substances
such as Chl or el | @f ageowtbedromesdndapubsthaceddiom dhase sfigmesd diecle
however, often affects 20 the flavors of products thensel ves and noreover,

i nvol ves a prob$§ﬁ¢¢hlvﬁaforhéhéo§ﬁ§m@¢lpﬁeq&%ﬂﬁﬂﬁﬁhE#Qpiﬁﬁﬁé%%%@rel¥ﬂ
addition, these substances can hardly na|nta|n t he hi activities of such
lactic acid bact%*FﬁaﬁFthéEQH ﬁﬁé%snaQ’ TaR?PWR&;Y?RERFV?%%F%lﬁ%PQ

t 25 Al t of | t t f ta find 26
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i ncrease the V|ag?£ unt 0 bacteria and can al so
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prOV|de a fernented whi ch es use stance to nmaintain as

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. Withaviewtomaintainingsuchviablecellcounts,
- 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 £ind



cell's of the lactic acid bacteria as possible in a viable stat8NVaIBo
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 havinggthe property of achieving
grow h pronotion in and inproving the viability of lactic 15 acid bacteri a.
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
fermented ml ks cause no problemwth flavor, |leading to the conpletion of
20 the present invention. The present invention therxefore provides a
fermented m|IRIEonprireVGla geowbnt promo t ing ngoedi erdb DL & NBRbPYving
fermentation with specific |actic acid bacteria and a lactic acid bacteria
growt h factor S@PateRee fwivkelyilfydreexof ax tpratoleOwitB0Blaboirean@xtwidsh Or
green onion extiac . The present invention also provides a process for the
production of ATPRIFEHA ni9an 1RsreRseckpe ivkablaiiqaldi pguntpefifactiactic
acid bacteria %g 3.€gltur§ medi umin _which 5 one or nore |lactic acid

t4d ?

bacteria growt RS £ Adfogmadetadn: thet viable exelhoroumy

green oni ory ex i . Th resent invention. further provides
a met hod f(r)sr i“r’rpaf’té?/i%ﬁ%ffgﬁ‘?‘:’%gbfa? d ‘?’i:ts‘é%*? d"DRELrIde i Eermenked ed

10 m Ik, whi chncoRPihE0F i) Q) JIh8ILEREta8LECLE Il i in 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 thé properfy 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 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
fermentationwithspecificlacticacidbacteriaahdea1actic

acid bacteria growth factor selected from ginger extract,



oleic acid or a derivative thereof to the fernmented mlk. BriefR8D8¢208tion
~of the Drawings FIG 1 is a plot of the relationship between 15
concentration of added sodium ol eate and viable cell count upon conpletion
of cultivation of lactic acid bacteria;, apd FIG 2 is a plot of the

rel ati onshi p between nunber of stored days and viable cell count of the

| actic acid bacteria. 20 Best Mddes for Carrying Qut the Invention The term
"fermented mlks " as used herein enbraces drinks such as fernented mlk
and fermented drinks of lactic acid bacteria as specified in the Odinance
of the Mnistry 2 6 NOV 2003 -6 of Health and Wl fare, the CGovernnment of
Japan on M|k and Related Products; and hard yoghurt, soft yoghurt and

plain yoghurteaaBdtitcither kekkh onleaS@xdrdcikhe |ike. On the other hand,
the term"lactic acid bacteria growh 5 factor”™ as used herein neans a

substance which ca@hgrﬁggggntgimrptﬂ%fl L%gigfgg&geggﬁ%%%% ddicigase its

viabl e cell count upon cultivation an rt can eviability
of the lactic i erj.a_t i pn it.s vi.able cell .count ubsequent
to formation 8? ggqf: g?%en{)gdamg?ﬁ?é%\g%ﬁ“%' B”é@ﬁ"h f@mgﬁtigleﬁe&ut}iu? Bg
fermentation, _int fina roduct.. The fernmented m |k according to the
present i nven??&ﬁgfgé’ %ﬁf’%igeﬁﬁf‘gé@qt@%% A quitiare creddun o which
growmth factor, which is selected fromginger extract, tea extract or
-green oni o efRFaST, MPKe, lpsitien psd dnbarterdac girenthl Saghpaisnee legted
fermentation with lactic acid bacteria selected from Lactobacillus casei,*
Lact obaci | | us £xeimd gdingless exityaicdbadielal extgasteand gaekocoadon lexdirastsubsp.

( lactis, '
T are contained.

The present invention further provides a method for
improving viability of lactic acid bacteria in a fermented
10 milk, which comprises adding an ingredient selected from

oleic acid or a derivative thereof to the fermented milk. '

Brief Dgscriptién of the Drawings
FIG. 1 1is a plot of the relationship betweeh
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 reiationship 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



or Lactococcus lactis subsp. crenoris. It is preferred to add tRe §a¢t2003
acid bacteria gromh factor before the lactic 20 acid fernentation,
although no limtation is inposed on the time of its addition. It can
therefore be added in the course of the lactic acid fernmentation or after
conpletion of the lactic acid fernentation. Further, the lactic acid
bacteria growh factor may be added in portions. 28 NOV 2003 -6/ Anobng the
| actic acid bacteria growh factors which can be added into the fernented
mlk ingredient in the present invention, the ginger extract means an
extract obtained by extracting ginger, as it is or after subjecting it to
5 processing such as peeling and/or crushing, in an grganic solvent such

as et hanol, etpfi Headttht andi¢m£&i:é,0fh@eryé1&ﬂnﬂant9|o)fcgla gh @nril{ffﬂ a0 vent
thereof. On the other hand, the tea extract neans an ex ract of tea

obt ai ned by pr ddatiady Priogaeds ;ofnticaapd ardghntch sloitayognafgrﬁe@%r}{qg of
genus 10 Canellia, nanely, an extract of non-fernmented tea J? 05
hal f - f er ment ed ¥QERURE £ b rfiuscther kesfior fohmdse @ml entia dctkek. obt ai ned by

extracting green tea, black tea, oolong tea, jasmne tea or the like in
water or in an orgarqrb Bg QAT hangh the eermidlactdctatidbecheeiaginmat n or
pr opyl ene gl5yC()£Jac§: m xed sol vent thereof . Further, the green onion

extract neans an ext rz?@tuﬁﬁ aﬁ‘ﬁ’éﬁi’bwe&‘ﬁ z?ctslul‘?ﬁtgﬂéénwbhﬁbncala@nctmotes or
after subjecti Q-ﬂ:dv;tl{ %fpﬁ.g.%%iél ngia%:a%'l?esr a éacp %rease its viable cell

count upon cultivation and further can heighten 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 according to the present invention
is only required to contain a'lac'tic acid bacteria growth
factor, which is selected from giﬁger 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. lactis,

or Lactococcus lactis subsp. cremoris. It is preferred to
add the lactic acid bacteria growth factor before the lactic
20 acid ferméntation, 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 after completion of the
lacticacid fermentation. Further, the lactic acid bacteria

growth factor may be added in portions.



or crushing, in water or in an organic solvent such as ethanol, 28 NgV 2003
acetate, glycerin or propylene glycol or a m xed solvent 10 thereof. The
green onion which is provided for the extraction my be either
deep-pl anted green oni on (Nebuka green onigen)- - 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 sol vents described 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 in the extractive and
are believed to h&Fengr dleh Yacdrst iand debheterfiar glraetthc fagitdrBaghetha. An
extract available fromthe use of such a water-base acidic solvent, even
when added i n“2nshRpAdgadafo thefesmend edboiik ingredient igr tivé prpsesmt i Ng
effect, so that _its.influence 25 to the flavor can be mnimzed. 26 Nov
2003 8 As thelé‘é’le\’}%r’rt‘mr'thFh%i’é&?Fa%’ftiwtaﬂ’&aaﬁemr@wmbfobudme@ bger
extract, the %Sﬁﬁ%%ﬁﬁﬁft or_the green.onion extract, water-base solvents
an

such as wat er Wat er- ol coHtt - af8  fr rPRd2LFET Subdegtdmariy to
preferred §0 ¢RG4t X j y_using a water-base solvent of a pH
not hi gher tlil)an 4.0. %gsggrﬁt %%3#}%%2??%1 ?%ﬂ%% qrélmsﬁ}?ﬁt%‘e&noﬁnaﬁrgépac f or
use in this agodvenitrasdh A8 dtisNA!, &6nii al ! n foods .
Illustrative of the acid are citH(:éﬁ?%éagérggg'§§2§34%ﬁ?%PF8pX&FB?
-succinic aci dgllyaoll 6rasimhxéd GAcRINt thardeird. O A i hahlaT LaLion is
( i nposed on conditions for _ '
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,




v pol ygl yceryl ol eate sorbitan
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"the extraction, but it is preferred to extract at 60t or higher but 120t or

| oner, preferably at 80t or higher but 1001 or lower for 30 to 60 m nutes.
OF ginger extract, tea extracts and green-ani on extract 15 avail able 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
conmbi nati on. When plural ones of the extracts are conbined, they may be

m xed 20 together after they are obtained separately, or two or nore of

gi nger, tea and green onion are m xed together, followed by extraction. As
these extracts, lsdlfitficamentekteatoa femhierted detr, axpe af Ll beatsactwvsct hey
are. As an alternative, they 26 NOV 2003 9 can al so be used in the form of
concentrat ed extekidaineshthy msttrasgtingrearesh siesh dsladk rtefd | tacdidmgn twa,
centrifugation or in the formof powdery extracts obtained by drying such
as spray dryi ng 38R dRa |°zratt|h&111§el\léanPFP€uP§rllP|¢ﬁt%ﬁ9@ﬂ-q sakysnsted
on oleic acid or its der.ivat 5&‘{?& nafter called "oleic acid or_the

like") out of tF¥haseangt r%efgér‘iﬁm ﬁlvseraps%gaepxlﬁae ghgcol

t t I d t I d d
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or crushing, inwater or in an organic solvent such as ethanol_ ,
ethyl acetate, glycerin or,pfopylene glycol or amixed solveht
10 thereof. Thegreenonionwhichisprovidedfor thé extraction
may be eithei: deep-planted green onion (Nebuka green onion)
- only a white part of a leaf sheath of which, said white
part being calléd "*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
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

25 to the flavor can be minimized.



(

therefore desir&83%t

15 ol eate, and sucrose oleate. O these, nonoglyceryl ol eate aEg 0 003
pol ygl yceryl nonool eate are preferred as they are highly effec v'%\fcgr
i ncreasing the viable cell count at the end. of cultivation and al so
i‘mproving the viability of the cells. Sucrose oleate and the |like are also
preferred fromthe 20 standpoint of physical properties such as solubility.
These lactic acid bacteria gromh factors can be used either singly or in
conbination. Incidentally, a food nmaterial which contains a great deal of
oleic acid or the |ike can al so be used as a substitute 25 for the growth
factor. It is however to be noted that even -10 26 NOV 2003 anong those
contai ning ol eic acifsi théhebiveht r nt.aini iLt.in a farm
such as lysolecithin may not be abrﬁéﬂttgl%br% ng atoifjbtq’t éi. bgg?&ﬁ?&@&&g%
ef fect of nuaint &haigipgelrextambt , and tactd M tac©6 - ¥i i
fermented mlk 5 according to the present inven]t:;ﬁg%gz%?g'e%lj}%%é\tgxrgggf’ﬁé
lactic acid bacvWarpa-breat koflzends, sudhi Gis i wat@t esi@wht oL 81 89K61 eXlLact ,
tea extract or green onion extract or oleic acid or a derivative thereof, -
to be added toPFREerEedent &l il lpantdredisanty \tard Racrpersli 68n@acL0thhe
kind of the Jactic acid bacteria gromh. factor to be used, the strain of
lactic acid bacB¥FFactéoBYIsEd.ng Rewakendbase tswelwartt bifea ngHino® hogher
used, the appligation purpose of the cultured product, and so on. It is

3 Errpit‘fq RaTtigekas didm tiatslcondisntimpds eldn ohhancaeg qof

n onion extract (hereinafter called

. ginger extract, extract. or gre
" "the extract orfgﬁguf? pythis f%‘?iiﬁﬂaétjiqn hsefareased tt dsaemiployad an

- 0,
extract of 10% in foods. Illustrative of the acid are citric acid, malic

acid, tartaric acid, succinic acid, lactic acid, and ace'-tic

10 acid. Noparticular limitation is imposed on conditions for

the extraction, but it is preferred to extract at 60T or

higher but 120T or lower, preferably at 80T or higher but
1q0°C 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 theirhigh growth promotingeffectonlacticacidbacteria ,
with oolong tea extract being particularly preferred. These
extracts can be used either singly or in combination. When
plural ones of the extracts 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



sol.ubl e solids (Brix 100 ) in an anount of from about. 0.02 wt.a%)to 2.0
w. % (hereinafter sinply referred to as N®), 20 notably from B.0V0 2003
to 1.0% provided that the extract is obtaiged using hot water. An anount
greater than 2.0% are not expected to bring about additional growh
pronoting effect and, when various drinks or foods are produced using the
culture, may nore or less affect their flavors. An amount 25 snaller than
0. 02%, on the other hand, |leads to a sone reduction - 11 2 6 NOV 2003 in
the growm h pronoting effect. In the case of an extract obtained by acid
extraction, it Is preferred to add it as an extract qQf 101 sol uble solids
0 (Brix 10 ) ifahaafBdeuesedindhebonn ok cotcdltfafed O¥aRRLalltl 5 d 4 OM
about 0.05t to 1.0% for simlar reasons as nentioned above. An
aci d- ext ract ed radiethed mugh oW gafdriotrtatgl ore fd'e Gen HAE AR 1O ¢
excel l ent effect, e\%g %/nen added In half the anobunt of the hot™ water
extract.. Further™ “Gfef8rR:PH RPWIeRY |sarants pbifhdnald pyberpddgkudp 41 an
anmount such thatﬂl f]_j al concentration af ter f rmation 1nto a fina
/Yﬁd?

product ranges fi om‘i(l'g IO% P gARatiamspecial ly from15 a g/nL to 40
nt smaller than 5 9 g/nL leads to

tt g/m, in gerns of i I d.... Ap_ano ]
weak effect for the .Nng z’\?gﬁ?“faé’%a& 135@?#3?%%@1“3@@@@ ¢wrodeiomdid ot he
brobil emm |1 t hat e bRy aSL AT A CAR o Mod et orothe 1akery ¢ he

problens in that the product cost Tncrea t

 Pinal product alowt ioToneRsaaceats dol ReleeSYl G A reduced gronth rate

\(

of calls. On the other hand, the fermented kIR fefitors usable in
: the present invention. Illustrative are, in addition to free
oleic acid and inorganic salts of oleic acid, sucrose estefs .

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 oleat_e, sorbitan oleate, propylene glycol"

15 oleate, and sucrose oleate. Of these, monoglyceryl oleate

and polyglyceryl monooleate are pref efred 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

20 standpoint of Physical properties such as solubility. These

lactic acid bacteria growth factors can be used either singly

‘ Oor in combination.
Incidentally, a food material which contains a great
deal of oleic acid or the like can also be used as a substitute

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



20.obtained by lactic acid fernentation (hereinafter called "the fernented
mlk ingredient") can be obtained by fernmenting an animal m I&Bmmggﬁg W th
l actic acid bacteria As a material for thel0animal milk nedium it is
possible -12 2 6 NOV 2003 to use fresh m |k such as cow m |k, goat mlk or
horse mlk or a mlk product such as skimm |k powder, whole m|k powder
or fresh cream To the nmedium additives to ordinary culture nedia 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 peptides, various amno acids, and salts such as cal cium and
magnesi um . No PR EReFe| SRt ie pdelgmeid iarthedkr saEnrEuserd those
bacteria for use in the f-err‘r_e tation. One, or re_lactic 10 acid bacteria
sel ected from LaFH19d g’écﬁ EPER S'erch a5 ggﬁ&&&é’litﬁéPrﬂﬁﬁhﬂ%bﬁrﬁple

L I | ' l,nation. L fi I f lacti

20 bacteri a i BN APIIE Rpsl oAPARE 8RR oFREEE BE A fHEa LG oS! ©
d_ bacteria . obact 1| _ . "

Foct obac | Tus gaenars Mg aebldey o yEab RO Lo e ot s,

Lact obaci | | ug, | ahdidind 365 ODRE| bheiselie! Dhygkkibnsubsp.  bul gari cus,

St rept ococcus thernophilus, Lactococcus lactis subsp. lactis, and

Lact ococcus lactis sulsd anuti®biESthd0146€18TadlEbacteird a0§raweR#dAtdy e
thereof as a lactic acid bacteria growth factor is preferred owing to its

. high effect forwhieh gisesenecesdofreoirajingdinekeraci!, | tda RATRL or green
/ Lactococcus lactis and Streptococcus thernophilus. Wien ginger extract,
(tea extract .or gorkon eitoraektamolleis astd or'a derivative thereof, to be
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 1s 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 flavors. Anamount

25 smaller than0.02%, ontheotherhand, leads toasome reduction



25-as a lactic acid bacteria growmh factor, Lactobanilluscasei NOV 2003
-13 Lactobacillus acidophilus, Lactobacillus gasseri, Lacto&U@@@y Wt s
subsp. lactis, and Lactococcus lactis subsi.” cremoris are preferred for a
simlar reason. 5 Wi chever lactic acid bacteria growth factor is used,
Lactobacillus casei is especially preferred. Further, cells comonly
eaten, such as Bifidobacteriumand yeast, may al so be used in conbination.
Oeic acid or the like, which is a growh factor for 10 lactic acid
bacteria in the present invention, shows particularly good effect when a

|l ow-fat fermentegd, g elﬁgg sin Kimmlk powder, nanely, liquid
ﬁé(sdfq mm | %

skimmlk or powdery eaf“'(:‘ulture medi um for the

fermented m |k ingredigitheOfatbod nggE ction 15 of such a
low-fat fermented milk can be cond%?:l ]g%ég ' B’ya‘é?:l@iq;ﬁj:qé@famﬂ.l k

i ngredi ent, whidtis soepeosesa ¥o sda Mt gild, @?t?a?'i:con rﬁ?ﬁf‘i-’%ﬂe ol eic

acid or the like in an anpunt such that its finha Flgds
formation into @dihalh® pyqgu her in terns 20 of
ol eic acid and t(hen fer ITEI):I'[ angﬁta%% :§ %%90%838% QMCH"I% I°a%t‘?% agtably

bacteria or Ry f n |k .ingredient, which is conposed of skim-
mlk as a prlgnnrf?’onqgtg) "Igi 3 \rﬁst%hml gc??‘c £oF | #ilmbkae rreasons tae meatdion® d

oleic acid or t d‘}éw brhé:{' éabove 1:d cri bed anpbunt. Use of the forner
pr ocess 25 is particularly pr ot rrartatextract has hishegrew th prontotdng N 0
| V 2003 effect, and can show excellent effect even when added in
half _the amount of the hot water extract.
Further, oleic acid or the lj.ke may preferably be added

10 inan amount such that the final concentratlon afterformation

into a final product ranges from 15 L g/mL to 60 u g/mL
especially from 15 g/mL to 40 /1 g/mL in terms of oleic acid.

An amount smaller than S#g/mL leads to weak effect for the
prevention of death of cells after formation into the final

15 product, while an amount greater than 60 Lg/mL gives rise

toproblems in that the product cost increases and the content
of fat in the final productalso increases, and further results

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



.16 their viability inproving effect is greater. Industrial Applicability
The .gi nger extract, tea extract or green onion extract 5 or 28 &0V A8 d or
the derivative thereof,. which I's added iri!2the fermented nilk according to
the present invention has excellent growh 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 fernmented
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. Especi aklyyk8 fernmented ml Kk product making use of oleic
acid or a derivative t%%égfgﬁ%iskg Cg’g?ﬁcc%%inh"l&]q%gﬂé@t@ﬂh QF hase mdtldr

death of c ell soirsa Mia%ept&d |t ed fromthe_stationary phase
until the death pha;e, 1gmd ?ﬁ?ﬁ?ﬁ?ggxsééeil"%@%?ché’éf‘i‘?rmEbéﬁﬁiwléppyéﬁrcan
-be exhi bited dubirfxdsH crgamat efl, $ r,p&g t mation jnto a final
product and al so for tenperature rihges uﬂ'ngégi)gi'ﬁ%s&o?%@é?afﬁhgup-ﬁlé?lec'

acid bacteria amefdnyfes lwtilic Acid B28t&f 14 %&fgfs lﬂ%‘%etd? r gaa{'ngégg
or , a

viable cells. Even when the final product Is ored a

viability rate Of $00hoaddiyhesscesn hendBidd & 18ghs AheR e 9;&5}5."“ yon of
the lowfat fermented mlk is allowed to 25 proceed to the stafio éfly phase

or death phase ¥itemén|BstVitamtn C26 N AROBERGR 10BN Qb ®f vhPEons
fermented mlk, it is possible to use flavors such as yoghurt type, Berry

- type, orange tyPpBino(@filA8sepndusndsst gpeh per thlleitmpandCihgHEsiRE, appi e
,,.;;-ype, mnt type, _Woa'%rtt%.%%’la%pg.ix%g%:agz?{.gg’ isF.) efn:p’osceué toarllr ?:h(;r ]e.iir:?ti

, | c acid

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

10 acid bacteria selected from ,Lactobag;llus 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 jugulti, Lactobacillus delbrueckii subsp.
bulgaricus,Streptococcusthermophilus,Lactococcuslactis
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,

Lactocqccus lactis and Streptococcus thermophilus. When

gdinger extract, tea extract or green onion extract is used

- 25 asalacticacidbacteriagrowthfactor,LactobacilluscaSei.




peach, nelon, banana, tropical, herb type, black tea, and cpgfxaps booge;
sugars such as sucrose, isonerized sugar, glucose, fructose, pal atinose,
trehal ose, |actose, and xyl ose; sugar al colWols such as
‘sorbitol,xylitol,erythritol, lactitol, paratinit, reducing thick malt
syrup, and reducing 10 thick maltose syrup; enulsifiers such as sucrose
fatty acid esters, glycerin fatty acid esters, and lecithin; and

t hi ckeners (stabilizers) such as agar, gelatin, carageenan,. guar gum
xant han gum pectin, and | ocust bean gum It is also possible to add

various vitam vi tamn, A 5 vitamn Bs, vitamn C, and vitam n
Eaitadilly Hifhemnon

E; and m neral S suc Sand zinc. The lactic acid bacteria

grow h factor inger. extract, tea extract, green onion
extract, or ol ZL'|E\Elc('et%at%?c:djr ]Er)irm!a %esrl 1 %aﬁa*%fé%%?%a%aﬁﬂewwqqﬁwaq@se; f ect
20 or viabilityaddRig4 b &S t I i.c acid bacteria. O these,

gi nger extract, tea extract lIas‘ralg"‘_ﬂgértcekirasn %ﬁs&f e%ﬁ%oc’fais &% Brafierrad for

especial ly in gf ks R{0nedd4uh effect for lactic acid bacteria. Oeic acid
and its derivatives, on the other hand, have both growth pronoting effect

and 25 viabblity i npnoMmgref haek itohchacticraei d faghsy | ;o34 28 NOV
2003 at the tinme of conpletion of culft:i vation is r#lgjh angg'?ﬁgg j\ﬁé‘ﬁ? 1y of

the cells is hilgintdbadildkes pcasessds, éé&ciﬁwnbggkggrganpr al‘clf:.ltgmeé} by
inoculating the mlk ingredient wth. the lactic acid bacteria and —°

cul tivating theedde crammanlyt enttempenathires 1 flibadfr Qs Hhd Jeist3 10 5
. days. The conbined use of one or nore extracts selected from gi'nger :
( ‘extract, tea e@¥adtlsthdgrussd dm oromddnaicton t h |
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
fermentedmilkingredientofthefermentedmilk. Production
15 ofsuchal@wjfatfermentedmilkcanbeconductedspecifically
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 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



oleic acid or the -like in the present invention also makes it gpppsiidde to
synergi stically achieve pronotion of the 10 growth of the lactic acid
bacteria and an inmprovenment in its viabilily. Excellent effect is
avai l abl e especially when tea extract and oleic acid or the |like are used
in conbination, with conbined use of oolong tea extract and oleic acid or
the |ike being nore preferred. Wien two or 15 nore of the lactic acid
bacteria growh factors in the present invention are used in conbination
as descri bed above, they can be added in simlar annunts as descri bed
above. Exanples Qf the rmented mi| ks, of the present “invention, which can
be obtai ned as IWRFTHALRE RTINS PR 0ods maki ng use
of various Iactlc aC|d bacterla for exanple, fermented mlk drinks, lactic
acid bacteria beverages yoghurt cultured ml ks, kefir, cheese and t he

like, illustratiygy ﬂgyigﬁk plain type, flavored type, fruit
type, sweet type so t type type, hard 25 type frozen type and t he
like. 26 Nov 2003 -qid gfadePatierdé Qe +rackoBAC

Lactococcus lactis, Strepf%%occus therﬁ%%% %ps or tﬁ é*éié genera traﬁa es
it possiblest 0 @S YlASHEAAVbADEKRe (1 ¥t e AN rhli¥n! 2E eaa@éa t:]tl?

| actic acid bacteria as nentioned above even when 5 t he pH of the fina

product drops totrd@Ermerftdd M1k accdiididdito the pﬁééé‘iﬁt v éieh o irths
tol erance of cells vary depending on the bacterial strain and the

cul tivation tineesxeelldret dridwtiheromotdnyg é€fect agdonidhtl tey | Snpfovider,
; use of skim mlk for the provision of a fernented product. and addition 10
( of ‘ol ei c aci d oreffelet ifion ithe Lacktdofachd Bacteride andnmeneover, is free
of a flavor which may pose aparticularproblem. Accordingly,
10 the fermented milk with the growth factor has .high utility
as a drink or food 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 c'ells 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 storage. 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 10T 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



f fat at 0. 1 wt. %or so in the final product, so that ageEx;in?LSp;gguct
C)an be sol d. as a lowfat fernmented mlk of low calorie. ] deég}oﬂmbyuoﬂhe
0 nt invention will hereinafter be descrilsed in furt ﬁr e NOWDIg
Pgﬁfgmﬁng Exanples. It should however be bornelln ngng;aﬁ;Ie e p
[ [ Is not limted at all by these Exanpl es.
:Dn\éegﬁ :i?inolnsof extracts (1) Green tea, oolong tea, vvashefl an)c(lt(r:;gtsggd -
girnger and washed and crushed green onion y\/e[]te_sg#)a{ﬁteezﬁ ﬁIO\/ aoted 12
| ot poct Ve matertals) of hot e tlnggftggcremﬁereby respective extracts were

preparea. ey -were sE0arab b Ebiete! e Eomentoampbiat ot 4mpdaprbagr
A RE s O O
a 20% ski m i | k ReMEE S8 i UL 5 eg‘l%paﬂ.giéfilé@r;egéiglﬁutg)t;pgcta?pm eppuer e
green tea extract, oolong "tea extra %as, l.actic acid bacteria growh
Factors. respectivery onq SrapePirit, SpidR, i35  shac i cussrmabaceant a
L\gfé'ogf hdirg'sd_pfs Depeabhédxnspeﬁlflbﬁﬁ‘éﬁa; tropical, herb type, black tea, and
coffee type; Sugars such' as sucrose, isomerized sugar,
glucose, fructose, palatinose, trehalose, lactose, and
Xylose; sugaralcohols suchas sorbitol, Xylitol, erythrii:b_l,
lactitol, paratinit, reducing thick malt syrup, and redﬁcing
10 thick maltose Syrup; emulsifiers such as sucrose fatfy acid
esters, glycerin fatty' acid esters, and lecithin; and
thickeners (stabilizers) such as agar, gelatin,_carageenan .
guar gum, xanthan gum, pectin, and locust bean gum. It is
also possible to add various vitamins such as vitamin a,
15 vitamin Bs, vitamin C, and vitamin E; anda minerals such as
calcium, iron, and zinc.

The lactic acid bacteria growth factor selected from
ginger extract, tea extract, green onion extract, or oleic
acid or a derivatj_.ve thereof has growth promoting effect

20 or viability improving effect for lactic.acid bacteria. Of
these, ginger extract, tea extract angd 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



‘ il [ [ i 1% of a starter of
' sterilized nmedia were inoculated with ! _
igctggacillus casei YI 79029, followed by C5£%1V2;|8P ?Le F;Etrgsgg?gﬁmﬁrs.
After the cultivation, the proliferation e of tl i
eri the acidities of the resu g
bacteria were conpared by using as indices _ {pheresultin
i ' ling 10-mL portions of the
cultures (titers 20 determ ned by sanp I : es
' ' ' s with 0.1 N caustic so
and then titrating organic acids in the sanple " .
[ [ [ The results are shown in
usin henol pht hal ein as an |nd|9ator);
#2%:@ 1. Fgrpthe sake of conpari son, MEAST" (trademark for beer yeast

AH ~BEER FOOD, LTD.) was
te, productt i 3 .19 It. ASAH D,
:gég:jy;? 0. 12% digﬁd rf:éfu tﬁ"&aﬁ%ﬁéﬁg%‘ﬂﬁh&%&%mﬂéﬁ%@n T shiguid ofhe

[ il i M ded _anobunt at which
"MEAST" is practigballity ey WReTcd11d t; Of ! _
dgFéterious gffect to tﬁi flavor?% ea?nﬁf- ed I dJheae mrdaessed, the

; . ; Cdi ty
I SSi . eambnith thiorl | .eria.growt h factor Aci .
ng:uranQ.szl P:\/EAS$??31. 8 G nger egf?g%tc%%c% @iéﬁof:é]&gé%ﬂa@%el@iék@mnm

i ' Table 1, the growth
t13.1 G esitdntbe Pattdetddid vAvtet1d §ah 4P 2 :
S?Lgfi ng effects for the lactic acid bacterla %y F%\‘é L9 tth beicted a

gi nger 5 at a temperature of about 35 to 37" C for 3 to 5 days.

The combined use of one or'more extracts selected from
ginge: 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 viabilify. Excellent effect is available especially
when tea extract énd oleic acid or the 1like are used in
combination, with combined use of oolong tea extract and
oleic acid or the like being more preferred. When two or

15 moreofthelacticacidbacteriagrowthfactors1nthepresent
invention are used in combination as described above, they
can be added in similar amounts as described above.

Examplesofthefermentedmilksofthepresent1nvention,
which can be obtained as described above, can include drinks

20 or foods making use of various lactic acig 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 1like.



20 extract, green tea extract, oolong tea extract and greerﬂBMﬂVopo%xtract
were nore appreC|abIe t han that exhibited j,n the nmedium added with
"MEAST". Exanple 3 25 Conparison of the pﬁgllferatlon degree of the lactic
2 6 NOV 2003 -20 acid bacteria anong the acidities of extracting solutions
Usi ng hot water (90t) and citric acid solutions (900C) of pH 3.0, 4.0 and
5.0, oolong tea extracts were prepared under the sanme conditions as in
Exanple 1. They were 5 separately concentrated in an evaporator, whereby
extracts of [10% soluble solids (Brix 100 )) were obt ai ned. The i ndi vi dual

madi am such ?lﬁ;a' LOSHaReLE AR 40r o ALLGKOL 51 0 085301 Za%té?smcw&f’%ﬁ*%

10 i 9
ool Civati o0 at 56fedtoloGBEL COReman B0 T nE T Re G8hLRUT Sy Makcas it
cultures were f@@éyiﬁﬁe% sgeu%%mwsmascenncgﬁamx?a Jﬂa‘b'ailrtﬁ%fé are

shown in Table 15 Table 2 20 Extracting solventAcidity Hot watérl
Gtric acid sol y£i pRe (PhLB18) déid Fhttbeiacas mohtidbRaad(@bbve Odvddn 1w1§éﬁrl c

acid solution (pH 5.0)15.5 As is shown in Table 2, the extracts obtained by
conducting extr eméighofithie Blnall pebaucerdoys pddaﬁoﬁtampb tovrrs, 26tMelygr003
the optimal pH and acid tolérance of cells vary depending
on the bacterial strain and the cultivation time and the
( x : like hence vary depending on the cells Further, us,e_ of skim
milk for the provision of a fermented product and addition
10 of oleic acld 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} 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



: _ f U3
-21 11 especially pH 4.0 and | ower exhibited marked grow hZBI‘NC())I’\#D%uI ng

effect for the lactic acid bacteria. Exanpb§;4 5 Preparation of Extracts
(2) Green tea, black tea, oolong tea, ging and green onion were
‘separately extracted in aliquots of a citric acid solution of pH 4.0.

Under the sanme conditions as in Exanple 1, respective extracts were
prepared. They were separately 10 concentrated in an evaporator, and
extracts of [10-Wsoluble solids (Brix 100 )] were obtained. Exanple 5
Conparison of proliferation degree anong lactic acid 15 bacteria (2) Using

aliquots of a 1696skin}nilk powder solution as a bgihl medi um the ginger
extract, green TeEPeRt+¥eMatsricds)iehekipier ol bng'ekeureapechiye
green onion extract, which were obtained in Exanple 4, were added at 0.1%
as lactic 20 ac¢dtpactewergpsnparedst ofbeyrvsyre seipagiatelfheostentirated
nmedi a added with the respective extracts were inoculated wth 1% of
starters of variB AP e¥@Peragerd pRet¥traghH Wl (1A Relwwle sodildsweBrby
cultivation at 37y, for 48 hours. After the cultivation, the acidities of
the resulting 260NOM 2893 .oRRairdeqdul tures were studied to determne the
proliferation degrees of the lactic acid bacteria in a simlar manner as
in Exanple #®. For the sake of conparison, the basal nedia added at 0.15%

Example 2

Comparison of proliferation degrees of lactic acid

bacteria (1)
~ Using aliquots of a 20% skim milk powder solufidn as
10 abasal medium, the ginger extract, green tea extract, oolong
tea extract and green onion extract, which were obtainéd
ih 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 cultivation at
37T 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
20 determined by sampling 10-mL portions of the cultures and
then titrating organic acids in the sampleswith 0.1 N caustic
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



w th "MEAST" (trademark for beer yeast autol ysate; product 5&%£M@§ﬁ§%bBEER
FOOD, LTD.) was used. The results are shown in Table 3. 10 3 -23

. F) 0 9: MJOCOCOO CONHNO D E) N o. ... .. 197 Wri ) dcoO10Or HNNUD4MODY UO
“rlIHNr1rirlrdrlrir-1 C7 0 -) a). . a) t3N MO U) 000CCO0CCOU)H U
b............ OC )-lrcoOl010OVH U)srrirr O4) 4)H\Nrir-1C1HHHH O W 44 .~
UOCOO1NO100101t OCONMIL .. ... ... ld W ~-1COCO01010VOLpel ' Clrg H 4-)

4-)HNHr 1r1r-)e-1rir-| - g

ASAHI BEER FOOD, LTD.) was added at 0.1%%, and cultivation
was conducted likewise. This amount of "MEAST® is
practically the upper 1limit 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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acid bacteria among the acidities of extracting solutions
Using hot water (90C) and citric acid solutions (90C)
- of pH 3.0, 4.0 and 5.0, oolong tea extracts were prepared

under the same coﬁditions as in Example 1. They were

5 separatély'concentrated.1n.an evaporﬁtor, 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 by
cultivation at 37T 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

conducting extractionwithacid solutions of pH5.0 and lower,
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especiallypH4.0and1owerexhib1tedmarkedgrowthpromoting

effect for the lactic acid bacteria.

Example 4
Preparation of Extracts (2)
Greentea,blacktea,oolongtea,gingerandgreenonioh
were separately extracted 1in aliquots of a citric acia
solution of pH 4.0. Under the same conditions as' in Example
1, respective extracts were prepared. Théy were separately

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

solids (Brix 10 )] were obtained.

Example 5
Comparison of proliferation degree among lactic acid
bacteria (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
acid bacteria 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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cultures were studied todetermine 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

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

- in Table 3.



As is clearly envisaged from Table. 3, the growth pronoting effect for

| actic acid bacteria by the addition of these extracts were oRgeNOvegiwi th
respect to substantially all the tested ceby.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 growth in the
basal nmedium Even with lactic acid bacteria which do not grow well in
animal mlk nedia, 10 cultures of high acidity and high viable count can be
obtained in short tine because the bacteria are allowed to actively grow

ow ng to the growth gronptin ffect of these extracts. Furtheéer} these
extracts brought abodt hj é?ﬁ f flech thal < NEAST S wHerrit ey were used in
conbi nation with Lactlobapi§ fu§ |1® cAs§ ,SLgctBbagi?| gs @acPdaphidl s,
Lactobaci |l us gasser!j, |at®ogqdccus lactis subsp.Lactis, and Lacfococcus
| actis subsp. crenorfis. } g— 5, the
ool ong tea extract vas QundgtOosheWeosupeeoiQB &t b psogotd ng pf fect 20
to any of the lactic jagi P DEferila sothg et hér Tea gxtgagise tp.. the
green tea extract and ﬁhazﬁF&Ek tea extrdct rExahpl e~6 Comrpati soh of
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5 in Exanple 4 were added at 0.5% respectively, whereby test gqm\pzmre
provided. After sterilization under heat, the respective medig were
inocul ated with 0.5%of a starter of Lactgacillus casei YIT9029, _
foll owedby cultivation at 370C. Variations in acidity were traced. 10 Wth
respect to the individual test nedia, investigations were nmade for the
nunmbers of cultivated days (the nunbers of days required) needed to reach’
the sane acidity as the ultimate acidity (28) in the cultivation in the
basal nedium al one (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 20Lactic &8 dipaclenrdyNebeisafedlagsdmaragieeld gpqut g,xrf 8@:&1
or needed (days)count(cells/nl) None6.53.5x109 G nger extract4. 04. i

ool ong tea extr CRFAng effegteEnrohhohiexachdtBadbePid 48y 126 %&dmé_ongB -
As is apparent fo{fo,@\Tabl e. 4, the growh of the bacteria was pronoted by
the addition of ¥hEe3t PEEFEctamsTs Pheeresd withsedtertet 6 subsehnitia1agl ong

tea extract was _Ri,g 5 | e 7 Production and organol eptic evaluation of
fermented mil ks arlﬂu ?8&&%?%@0‘5?&3 HradRs assgactheeccase taff aheobddinadn i N

Exanple 6 wege %%Chbdﬁﬁgfd a\ﬁfitth%u%lhufg Sir%girel{icttigggnli.jtgg iocix the cell sti:ains
Especially, the effect of the oolong tea extract was high.
| Further, its effect was more noticeable as the cell strain
'( : showéd.poorér'growth in the basal medium. Even with lactié
acid bacteria which do not grow well in animal milk media,
10 culturesofhighacidityandhighvidblecountcanbeobfaiﬁed-
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"whentheywereusedincombinationwithLactobacillus

15 casei, Lactobacillus acidophilus, Lactobacillus gasseri,
Lactococcus lactis subsp.Lactis, and Lactococcus lactis

subsp. cremoris.

From a combarison 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 Dbacteria (3)



sugar (400 nmL) and sterilized water (1.5 L) , and the resulting 10 m xtures
wer e honogeni zed, whereby fernmented m | ks were produced. Wth Qqﬂm?t Uﬁé)o
the four kinds of fernented mlks of the |lagtic acid bacteria, a pa a2t
test was conducted by well-experienced 20 panellers. Through a three-point
discrimnation test, no difference was found to exist between 15 the
respective sanples added with the extracts and the control. Further, there
was al so an indication that the flavors of the extracts enployed as growh
factors for the lactic acid bacteria natched well with the flavor of the
fermentation 20 produ of animal mlk by the lactic acid bacteria. It was
therefore confirmed t Ya-RoRbHIRABS @Ffex L6Actici L Bk ysRfidrs f\y‘%i‘_ju\}/ation for
t he production ofcofnq:rar{eréhef gilks such fermented ml ks of ?ac ¢ adihg ch
bacteria, the fermente f °§/\Elllécﬁ§9"ﬁl?tleti)eea]t:‘ﬁ@l.x:icnsflbéi‘qu-oﬁl?g.‘o‘lu%leS
NOV 2003 27 16 g)é?l Ie(éBIgQ{rrgam)aﬂtependency of the effect of e
wat er - ext r act ed t riakt asm Hdsalone @idn S [,on_A

P ol P 8e tragtig

20% skim m | k powder sol ution containing 10% of 5 glucose

sugar. [ 75% sol ubPelesgi tea eRtiract@n® grden'ds S, & basal medium To
aliquots of the basal nedium the hotg?rwatner ie%?ﬁég‘c e o%?&ﬁ@sﬁeﬁmﬁipyadt

obtained in ExahPl & Inplel awevel added et 0X5§aGH with hot water
of pH 4.0 were aggggai n varied amounts. After e%ééﬂeeldy' Wl‘erebY- test

were provided. After sterilizétion under heat, the

;espectivé media were inoculated with 0.5% of a starter of

Lactobacillus casei YIT9029, followed bycultivationat 37C.
Variations in aclidity were traced.

10 With respect to the individual test media,
investigations were made for the numbers of cultivéted dairs
(thenumbersdfdaysrequired)neededtoreachthésameacidity
as the ultimate acidity (28) in the cultivation in the basai

medium alone (control) and also fof the viable cell counts

15 ofthecultureswhentheiraciditiesreached28. The results
are shown in Table 4.
Table 4
Lactic acid bacteria |Number i
of days Viable cell
20 _ growth factor needed (days) [count (cells/me)-
None : . 6.5 3.5 x 10°
B Ginger extract 4.0 4.0 x 10°
Oolong tea extract 3.5 7.2 x 109

Green onion extract 3.8 5.2 x 10°




10 sterifization under heat, the nedi um sanpl es were each inocul at ed

wi th0: 5% of lactic acid bacteria L. casei Yl T9029, follomeleyggﬂﬂ@gwgﬁlon
at 37t until acidity of 30. Cultivation ti-ss and vi able ce P Eoult

the tine where the acidity reached ?? me{eoaefgr?ﬁg bgiglcﬁgdlun1alone

i ned by conduction cultiva
a;;tﬂggd15hggta 480- n{ aliquots of the thus- obta;ned gul:u;?flzggraafgfh(l
e
i lucose-fructose |iquid sugar (400 ni and s
'gggegtynthmgereby 13 kinds of fernmented 20 m |l ks of the lactic acid

' ' to those fernented drinks, their
bacteria were produce .y¥Vth respect d e
flavors were exani nedij S \fRRareRfefremnRab 1 4pativd lgetosit hTHE trr?éﬁétc%\?l%g_

h the cultivation times an
fl avor exam nat an Wi t .
cell counts in ngseﬁggm w&bﬁ ¥ %oe@dizgongo@ theo@atrack®.01afong the

10, 010Cdr o 440 OeQEréc@ 0t8+ fo%cjig V\'gog},l\gooolong tea extract was high.

5 Example 7

Productionandorganolepticevaluétionoffermentedmilks

Aliquots (600-mL) of the respective cultures obtaineq

in Example 6 were each added with glucose- -fructose liquid

sugar (400 mL) and sterilized 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

by 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
acidbacteriamatchedwell with the flavor of the fermentation

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

fermentednulksoflacticacidbacteria,thefermentedmilks
were not deteriorated in flavor.

25
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Example 8

Amount dependency of the effect of water-extracted oolong
tea extract on flavor and growth promotlon
A 20% skim milk powder solution containing 10% of

b glucose fructose 1iquid sugar [75% soluble solids (Brix
)] was used as a basal medium To aliquéts of the basal

meditim-, 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 lacticacid bacteria 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. Asa control, 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), whereby 13 kinds of fermented
20  milksof the lacticacidbacteria wereproduced. Withrespect
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.
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4-YO X -rx-rx0 w 304U .29 26 Nov 2003 As is shown in Table 5, it2&H8V
confirmed that the addition of 0.01% or noPé of any one of the extracts
shortened the cultivation tinme and noreover increased the viable cel

count. The extracts did not bring about any extra effect even when 5 added
I n amounts greater than 0.5% It was also confirned 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 anobunts of 1% and greater. 10 Exanple 9

) ; . . R oghurt
Rel ationshi p between Até"ff ?%Hﬂtinaf?lgi.%%,oite%gs Aohtithea t%vgé @ﬁe%%%ition
medi um and t he vi able ce count” a e
of 0.01% or more of any one of the extracts shortened the
cultivationtimeandmoreoverincreasedtheviablecellcount.
The extracts did not bring about any5extra.effect even when
5 added in amounts greater than 0.5%. It was also confirmed

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 o

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 ﬁedium was prepared with the
15 composition of 20% skim milk powder (product of YOTSUBA MILK
PRODUCTS CO., LTD.) and 3% glucose. Sodium oleate was added
at rates 0of 0.003, 0..005, 0.01, 0.02and 0.03 wt.$% to aliquots

of the medium, respectively, followed by sterilization at
100T for 60 minutes. The medium samples were inoculated
20 with 0.5% of Lactobacillus casei YIT9029, followed by

cultivation at 37C 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



- lactic acid bacteria.

conpletion of cultivation of lactic acid bacteria A |lowfat yoghurt medi um

was prepared with the 15 conposition of 2%6% skimm |k powder 2 beidil¥or
YOTSUBA M LK PRODUCTS CO., LTD.) and 3% gl'ucose. Sodi um ol eate was added
~at rates of 0.003, 0.005, 0.01, 0.02 and 0.03 wt. %to aliquots of the
medi um respectively, followed by sterilization at 1001 for 60 m nutes.
The medi um sanples were inoculated 20 with 0.5% of Lactobacillus casei

YI T9029, followed by cultivation at 37t for about 200 hours. At the tine
of conpletion of the cultivation, the viable cell counts were neasured.

corr espondi ng caiired i eenTEa B RaR O U WAR s 20 IR SR8 g

yeast extract ogt gpsatagari RbebEt Yhg NtRe SR&Al pPABECAL
i ncubati ng theagbgggp g%% gtgpgsg@fg§33 dayé, and th%n coun ingpthe
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cells upon conpletion of cultivation of Lactobacillys cases i ngre s by
the addition of P¥l & +23@F cCOERR¥pFRUREeH 0 I;"II’&&%SH& &t PEE SBRWPhé“v?’igﬂ ity

ol cate  To ab i adot SHIRFRE- butt RS ERURE SHedehn the Rk Pl B BB
Ted; um sanpl es RERYSSRIT CRBRHRTRR ST VAN o Sacf HERANIY Bakea 12
by Ul vati of \achudisebhe okl dhcahgaenaia viabi 1y of the
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Example 10
10 Improving effect on the viability of lactic acid bacteria
in stored final product by the addition of sodium oleaté
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. The medium 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, weremixedataratioof1l:1, and theresulting



3.6 to pH 3.8. Oher conditions and the cell strain were the sa®® N0V 2003
Exanple 9. 20 On the side, 70% fructose-glucose |iquid sugar was

sterilized at 1001 for 30 minutes, and the Bhius-obtained 1iquid sugar was
provi ded as a syrup. The cultures and aliquots of the syrup, all of which
had been obtained as described above, were mxed at a ratio of 1 : 1, and
the resulting 26 NOV 2003 -31. mixtures were filled in containers to obtain
| ow-fat yoghurt products (the concentrations of oleic acid in the products
were 15 L.t g/nL, 25 9 g/nL and 50 Lt g/, respectively) . Further, as a

RO O A SR BB AL

t hus- obt ai ned products were stOr

storage, the via ' t specti v roducts, -were

i nvestigated al oggsgﬁgkgagﬁgec%{cegr{&nae{fﬁ% Orfjeggfzgg %?%ésjﬂ%\%li’q RrefEcts

It has becone clggi_elg_sfr m%“ge results of FIG 2 that high vi abilit{ IS
retained even alter 7-ddy 9¢ ra&?b@ P AR ¢ POn 4o/ mhdi GREBEESL¥E1NDon
cultivation as opposed to the general tendency of a substantial decrease
in viable cell cBBRtRGEes ReceRbFele Loyl fatpyodiett evcdeadded wichis sbtham
vari ations ir%vi agl e .cell 15 cqount on the Oth day of the storage of the
products refl®ct O ERESCBAFt BX8AUGRPIbl e cell in the cultures). Exanple 11 To
aliquots of the Iowfat yoghurt nedium of Exanple 20 9, oleic acid, sodium

ol eate and various enfihgi Ehagsobhainedipuddudt amersheworied aable(s forene
added, respectively, such that their concentrations becanme 0.01%in terns

Q_f ol ei c - days. During the storage, the viable cell count of the
:especti?e products Were-investigated along the passage of s
t.ime. 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
substantial decrease in viable cell count when the storage
of a product exceeds 7 days (fhe variations in viable cell

15 count on the 0th day of the storage of the products reflect

the counts of wviable 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
acldcontent. Thosemediumsampleswere inoculatedwith0.5%

of Lactobacillus casei YIT9029, followed by cultivation to



acid content. Those nmedi um sanples were inoculated with 0.5% of
Lact obaci |l us casei YIT9029, followed by cultivation to 26 NOV 2%)§§0-V3§003
determne effects of these additives on the3dirable cell count of the

| actic acid bacteria at the time of conpletion of the cultivation and al so
on the viability of the. lactic acid bacteria. The culture was conducted
at 37°t until pH3.6 5 to 3.8. Oher conditions were set as in Exanple 9.
Table 6 AdditiveRemarks 1010 eic acid 2Sodi um ol eate 33 yceryl

ol eat eMbnogl yceri de > g0% 4Pent agl yceryl nonool eate 5Pent agl yceryl

trioleate 6HexagkyteeminheDFL. t 5 7Decagl yceryl decaol eate 8Sucrose
ol eat eSucrose ol eate > 70% 9C§(§/€€P§Itjlbqs€a?éq'£¥%‘¥?%@ﬂtleeviAbn.ercelllloégunt

cultures were stofednat 12ctit0ha3 gd they .20 were mixed with aliquots
of the syrup of Exanple 10 at acrigt i%é%gﬁri?‘f‘tﬁ’éerEémetbﬁgcmmetﬂ@nV@fe

filled in contatherculiwvdtfbm anis oghurt, products. Further, as ‘a
control, lowfat yoghurt not added Wiﬁ‘%’l glp%v s ofrtdwudadt ic3ie L6

NOV 2003 bacteria. The culture was conducted at 37T until pH 3.6

5 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
s 6 Hexaglyceryl monooleate
7 Decaglyceryl decaoleate
8 | Sucrose oleate - Sucrose oieate > 70%
9 Glyceryl oleate Triglyceride
-After those cultures were stored at 5C for 5 days, they
20

were mixed with aliquots of the syrup of Example 10 at a

r : i
atio of 1:1. The resulting mixtures were filled in

containers to obtain low-fat Yoghurt products. Further, as

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

Produced.



The t hus-obtai ned products were stored at 10t for 14 days. During the
storage, the viable cell count of the respective products were28 NOV 2003

i nvestigated al ong the passage of time. The33esults are shown in Table 7.
5 Table 7 10 15 20 Vi abl ecel | count (cfu/mm) Vi ability Control DAY 1DAY 7DAY
14o0n Day 14 11.3x1097.2x1085. 3x10840. 8% 21. 2x1097. 3x1085. 2x10843. 3%
31.1x1097. 7x1085. 0x10845. 5% 41. 2x1098. 1x1085. 0x10841. 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 resul ts of Gl @Ptainad pawdusts yeghustoradlet wiof® obeipy
acid shows a viability of 20% or higher even after stored at 10 C for 2
weeks. It has al SAYHeerPUmingl that stseagé, okBbCvagblei Behhe cbAan® Ye ftrhee
oleic -34 2 6 NOV 2003 acid, an oleate salt or an. oleate ester can proﬁ?de
an especial | y gdtRFRA%HI¢e asiddumhimwerpoineespl gited slfong the passage of

time The results are shown in Table 7.

5
Table 7
Viable cell count (cfu/mf) Viability
Control| DAY 1 DAY 7 . DAY 14 023 14
o 1 1.3x10° 7.2x108 | 5.3x108 40.8%
2 1.2x10° 7.3x108 5.2x108 43.3%
3 1.1x109 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 1.1x10° 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

IthasbeenfoundfromtheresultsofTable7thatlow—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



cultivation and also particularly good viability. 5 Exanple 12 Effects of

i ndi vi dual factors on the mai ntenance of the viable cell count Of2b§@t‘j ?003
acid bacteria Aliquots (160 g) of skimml k34p'ovvder, al i quots (309)

glucose and the ingredients indicated "+" in Table 8 were 10 dissolved in
aliquots of warmwater to give total volunes of 1,000 nL, 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 terns of

ol eic acid, of nonoglyceryl oleate as oleic acid; and 0.1% 15 of " MEAST"

(trademark for heergyegst y ; product_. of ASAHI BEER FOOD, LTD.) as
a yeast extract]. Th%se n%g?%ﬁqg %%tr%%l é’gr Vit 0182t ¢ | eSEET arano@rovide3@in

m nutes and wer edg&sianaly o¥sdat g&(ﬁ d to 37c_C. They were inocul ated
with 0.1% of Lactobacil Il}usggaseiOV %28’ ol FowRh BYPoiu| €PRRLe bhorR0 aft i |

pH 3.6 . Fer nenteaul tsiota i sare | Sty acteria were hence

obt ai ned, respectively. The fer %%ef%ﬁ%‘?%h%ﬁeqoé’ié%ﬁ%ﬁv-hom)geni zed
at 150 kg/cnR2, and were then m xed with aliquots (4, 000 nL) of sterilized
13.8-Wsugar syrup. The resulting m xtureswere -35 20 NOV 2003 filled in
pol ystyrene @ontEfiampland2seal ed, whereby fernented drinks of the lactic
acid bacteria were obtained. After they were stored at 10t for 14 days,
their viable cell cotfRch®cE inddvidedl FhetoeswWd thel mh Dh S ARASYTSRAL are

also shown 5 in Table 8. co- O
_ _ viab;e cell count of lactic acid bacteria

e - Aliquots (160 g) of skim milk powder, aliquots (30g)

of glucose and the ingredients indica't'ed "+" in Table 8 were
10 dissolved in aliquqts 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
Example 4 as an oolong tea extract; 100 ppm, in terms of
oleic acid, of monogljrceryl 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 medium

samples were sterilized at 100°C for 30 minutes and were then

allowed to cool down to 37TC. They were inoculated with O. 1%

of Lactobacillus casei YIT9029, followed by cultivation

20 untilpH3.6. Fermentedsolutionsofthelacticacidbacteria
were hence obtained, respectively.

The fermented solutions were separately homogenized

2
at 150 kg/cm’, and were then mixed with aliquots (4,000 mL)

of sterilized 13.8% Sugar syrup. Theresultingmixtures were
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\Y
filled in polystyrene contains and sealed, whereby fermenteq

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 in Table 8.
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o t he rgs)ljl F;J of Table 8, the orthogonal table shown Inzggbt!g l%%@ima
e, d in accordance with the nethod desCBVb_ed ~on pages F orvon) Text
" Gondai TI Eei Jitsumu Koza (Contenporary Statistics Practica _erI
IIG?nFa:JbI ioshed by Zaidan 5 Hojin Jitsunmu Kyoi ku Kenkyus_hg(ﬂ gcr:]tsl g? e
Educaltoi on Research Foundation)], and the percent contribu

i ndi vi dual

From the results of Table 8, the or-t;mgonal table shown
inTable9waspreparedinaccordancewiththemethoddescribed
onpages 292 to 300 in "Gendai Tokei JitsumuKoza ( Contemporary
Statistics Practical Series) Text II" [published by Zaidan
5 HojinJitsumuKyoikuKenkyusho(PracticalEducationResearch
Foundation)],andthepercentcontributionsofthe1ndividual
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 ¢ 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.



ingredients to the maintenance of the viable cell count of the lactic acid-:
bacteria during storage were calculated. 1In Table 9, a represengg Nd\e 2003

ool ong tea extract, b oleic 10 acid, and c t¥e yeast extract; ab, ac and be
and abc

each indicate conbined use of the correspondi ng two ingredients;
n0O .QONOOOD
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NOV 2003 26 NOV 2003 -39 It has been confirm8d from Table 9 that oolong tea
extract and nonoglyceryl oleate both contribute to the nmaintenance of the
viable cell count. It has also been found that the maintenance of the
viabl e cell count can be synergistically enhanced when ool ong tea and
nonogl yceryl oleate are used in conbination

Ay

IthasbeenconfirmedfromTable9thatoolongteaextract

' 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

'enhanced when oolong tea and monoglyceryl oleate are used'

in combination.

tew o,



28 NOV 2003 -40 CLAIMS: 1. (Anended) A fernented mlk conprising a
fermented m |l k ingredient obtained by fernentation with one or &Dd’e | actic
aci d bacteria selected from Lactobacillus casei, 5 Lactobacil|u®BNQV 2003
aci dophi l us, Lactobacillus gasser!, Lacto¥bccus lactis subsp. lactis, and
Lactococcus lactis subsp. crenoris and a lactic acid bacteria growth
factor selected fromginger extract, tea extract or green onion extract.
10 2. (Canceled) 3. (Canceled) 4. A fernented mlk according to claim1,
wherein said ginger extract, tea extract or green onion extract has been
obt ai ned by acid extraction. 15 5. A fernented mlk according to claim4,
wherein said acid extraction has been conducted at a pH not higher than
4.0 and a tenperature not |lower than 80t. 6. (Canceled) 7. (Canceled) 20
8. Afermented mlk according to claim%“AiM&¢ein fat anounts to 0.05 to
0.5% 26 NOV 2003 -41 9. g@anceled) 10 . (Anended) A process for the
production of a fetmed dgd)iA Eopment ed mddkstampnd s g agermena eduw iy e
~mediumin which one or nore lactic acid bacteria growh factors selected 5
from gi nger extitgfediant ektpipedy fgrven tatiion eXthasie 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%.



are contained, one or nore |lactic acid bacteria selected from

Lactobaci |l us cases, Lactobacillus acidophilus, LactobacilluggReys
Lactococcus lactis subsp. lactis, and Lactococcus |actis subSp. crenoris.
10 11. (Canceled) 12. (Canceled) 13. A prékess according to claim 10,
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 been conducted at a pH not higher than
4.0 and a tenperature not |ower than 809C. 15. (Canceled) 16. (Cancel ed)
20 17. (Anended) A process according to claim 10, wherein said fernented
mlk contains fat in an amount of fromO0. 05 2 6 NOV, 2003 - 42 16 to 0.5%

18. (Canceled) 19.9 ( ded) A nmethod for inproving viability of

| actic acid bactefﬂahﬁggéC%gF nted m |k, which conprises 5 adding an

i ngredi ent sel ectqg f &Hpcngéﬁ acid or a derivative thereof to a culture
medi um before or “aft&r fad taﬁPEﬂceﬁﬁfpa‘cthe:paoﬁdcbiéh%rﬂélfgmgn a
producti on of i&ig ferpmentation mlk by lactic acid fernmentation. o

(New y added) ¢ 1B G comprAgescul timirig), 14 @ a@fﬁ@f@mﬁﬁkﬂmojggi aci d or
derivative thereofogsman_oleate ester selected fromthe group Wﬁ?gPing
of glyceryl ol 88fe ore lactic acid bacteria growth factors selected

5 f i)
rom 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 claim 10 . wheréin said ginger

ext
ract, 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) 2 process according to claim 10, wherein

said fermented milk contains fat in an amount of from 0. 05




pol ygl yceryl ol eate, sorbitan ol eate, propylene glycol oleatezgﬁgngg@?ose
oleate. 21. (Newy added) A nethod according to claim19 or 20, 15 wherein
said oleic acid or derivative thereof amounts to at least 15 u g/nL in
terns of oleic acid as a final concentra#i-on after conversion into a final
product. 22. (Newly added) A nethod according to anyone of clains 19 to
21, wherein fat anmounts to 0.05 to 0. 5% of said fernented 20 mlk drink
or food. 23. (Newy added) A nmethod according to anyone of clains 28 NOV
2003 -43 19 to 22, wherein said fermented m |k conprises at least 1 x 108
cfu/nmL of lactic acid bacteria, and said lactic acid bacteria have a

viability of at |east 20% when said fernented mlk is stored at 10 C for 2
weeks. 5

to 0.5%.

18. (Canceled)

19. (Newly added) A method for improving viability of
lactic acid bacteria in a fermented milk, which comprises

5 adding an ingredient selected fromoleic acid or a derivative
thereof to a éulture medium before or after fermentatlon
by lactic acid bacteria upon prodﬁction 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 20,

15 wherein said oleic acid or derivative thereof amounts to

at least 15 i 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 0.5% of said fermented

20 milk drink or food.

23. (Newlyadded) Amethodaccordingtoanyoneof claims
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A

19 to 22, wherein said fermented milk comprises at least
1 x 10° cfu/mL of lactic acid bacteria, and said lactic acia
bacteria have a viability of at least 20% when said fermented

milk is stored at 10T for 2 weeks.




