Description Title of Invention FERVENTED M LK HAVI NG LI TTLE LACTCSE
AND METHOD FOR PRODUCI NG SAME Technical Field [0001] The
present invention relates to a nethod for producing fernented m |k
capabl e of stabilizing flavor and quality regardl ess of change in

activity of lactobacilli or an enzyme by using deoxygeni zed raw
ingredient mlk, and the fernmented m |k produced by the nethod.
Background Art [0002] JP 3389377 Bl (Patent Literature 1) and

JP 9-084520 A (Patent Literature 2Pedirgdionse a net hod for producing
fermented m |l k using an enzyne (|l actase) which has optinumpHin a
neutral region and loses its activity in an acidic region. The method
for produﬁgeg ernented m |k disclosed in Patent Literature 1

i ncl udes &8N of | act ose by neans of the | actase and

over 1 nd GRYENUAT M RIPYREO T RGAGTOREANPRE BB R

JP 2005- ﬁﬂ%iﬁ%cﬁN@ﬁgggﬂz Literature 3) and Non-Patent Literature 1

descri be ow, a d for producing fermented mlk including
substitution of oxygen dissolved in raw ingredient mx for fernmented
mlk with inert gas is disclosed. Ctation List Patent Literatures

Technical Field
[0001]

The present invention relates to a method for producing fermented milk
capable of stabilizing flavor and quality regardless of change in activity of lactobacilli
or an enzyme by using deoxygenized raw ingredient milk, and the fermented milk

produced by the method.

Background Art
[0002]

JP 3389377 B1 (Patent Literature 1) and JP 9-084520 A (Patent Literature 2)
disclose a method for producing fermented milk using an enzyme (lactase) which has
optimum pH in a neutral region and loses its activity in an acidic region. The method
for producing fermented milk disclosed in Patent Literature 1 includes decomposition of
lactose by means of the lactase and inactivation of lactase by fermenting the raw
ingredient milk to lower the acidity (pH) of the raw ingredient milk.

[0003]

In JP 2005-348703 A (Patent Literature 3) and Non-Patent Literature 1

described below, a method for producing fermented milk including substitution of

oxygen dissolved in raw ingredient mix for fermented milk with inert gas is disclosed.

Ciation List




[ 0004] Patent Literature 1. JP 3389377 Bl Patent Literature 2: JP

9- 084520 A Patent Literature 3: JP 2005-348703 A Non- Pat ent
Literature [0005] Non-Patent Literature 1. Gabriela Cortesa, et al.,
"Production of f3-gal actosidase by kl uyveronyces narxi anus under
oscillating dissol ved oxygen tension, Process Biochem stry (2005)
Vol . 40, No. 2, p. 773-778 Sunmary of Invention Technical Problem

[ 0006] The fernmentation speed varies depending on activity of
| act obaciltdtent laitetalhwmes ose deconposi ng activity varies dependi ng on
activity of an enzynme. For such reasons, the nethod for producing

f er ment ed8#4lk disclosed in Patent Literature 1 is problematic in

that it is diffjcult.to maintai r and quality of fermented mlKk

at a certain I§@5P5£5@€%W§L'éﬁ§§g?$#§gfequired to fernment the raw

i ngredient m| r decom se changes according to change
it LSRR TP BRbA

in activity of y of an enzyme. Further, the

met hod for pr0Q%F#Pﬂnéﬁ§ﬂ§$£§@xﬂkhﬁsﬂ#ﬁ&'Osed in Patent Literature 1

is also problematic In I“avor ‘and quality of fernmented m |k
differs q@ggpghﬁnggn?uhpt even when fernmented mlk is produced under
[ 0007

t he same conditions.
[0005]
Non-Patent Literature 1: Gabriela Cortesa, et al., “Production of

B-galactosidase by kluyveromyces marxianus under oscillating dissolved oxygen

tension, Process Biochemistry (2005) Vol. 40, No. 2, p. 773-778

Summary of Invention
Technical Problem
[00006]

The fermentation speed varies depending on activity of lactobacilli, and lactose
decomposing activity varies depending on activity of an enzyme. For such reasons,
the method for producing fermented milk disclosed in Patent Literature 1 is problematic
in that it is difficult to maintain flavor and quality of fermented milk at a certain level,
because the time required to ferment the raw ingredient milk or to decompose lactose
changes according to change in activity of lactobacilli or activity of an enzyme.

Further, the method for producing fermented milk disclosed in Patent Literature 1 is
also problematic in that flavor and quality of fermented milk differs depending on a lot
even when fermented milk is produced under the same conditions.

[0007]

Under the circumstances, an object of the invention is to provide a method for
producing fermented milk that can maintain flavor and quality at a certain level

regardless of the condition of lactobacilli or an enzyme,




Under the circunstances, an object of the invention is to provide a
met hod for producing fernented mlk that can maintain flavor and
quality at a certain level regardless of the condition of

| actobacilli or an enzynme. Solution to Problem [0008] The invention
is basically based on a fining that, by perform ng a deoxygenation
treatnment before fernmentation of raw ingredient m |k containing an
enzynme, flavor and quality of the fernented m |k can be maintained at
a certain |level regardless of the condition of |actobacilli or an
enzynme. [0009] Specifically, the first aspect of the invention
rel ates tSoldionde Redldwr producing fermented milk including a
fernentati&g;step of fernmenting raw ingredient m |k containing an
enzyme anf }deoxygenation step of perform ng a deoxygenation

t t t bef f tati ., Furt th t] H. of tivit f
reatent befong Lo TRDL B0y THELPSE oS RRLhINRE L2t 1 v Y of
th i di Lan. .l § : : | . .
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Exanpl es,enymP§lal 0F MdfiafuydG My Qﬁﬂéﬁt&c‘?&il‘krc%ﬁ“bérﬁﬁ‘in@ﬁ&gﬁt% certain level

fermentation, flavor and quality of the fernmented mlk can be

mai nt ai nQQ%e@éﬂe@ §Felihd @nQitdoavgladi@@aiidbessefniche condition of
| actobacilTi or an enzynme. A preferred enbodi nent of the first aspect

of the inoei on i nvolves the use of |actase (in particular, |actase
derived from Kl uyveronyces |actis) as the enzyne. Further, during the
fernment ati on stepgifitadiyt s dirstmspast edihe mvieheon wlntésigredétbod torptdducsg
deconposed to inactivate the enzyne. The fernmentation step is a step
i n whi ch feswotdosilk inshiding efephentaiéarosier oiferpentingvaw mgrededmiln | k is
bet ween 75% by wei ght and _90% by wei ght. [0010] . The second
aspect ofCORHBIRGHYLHIYHE aPd Rapeyy repafosrimr g rmine wicery &c8atipt ai ned
by the productign mef hod descri eg tqe ahove. . .
treatment before fermentation.  Further, the optimum pH of activity of the enzyme is in
the neutral region, and the enzyme is inactivated in the acidic region. In the active
state, the enzyme can decompose lactose contained in the raw ingredient milk.,  As
demonstrated in Examples, by performing a deoxygenation treatment before
fermentation, flavor and quality of the fermented milk can be maintained at a certain
level regardless of the condition of lactobacilli or an enzyme. A preferred embodiment
of the first aspect of the invention involves the use of lactase (in particular, lactase
derived from Kluyveromyces lactis) as the enzyme. Further, during the fermentation
step, lactose included in the raw ingredient milk is decomposed to inactivate the enzyme.
The fermentation step is a step in which decomposition rate of lactose in the raw
ingredient milk is between 75% by weight and 90% by weight.
[0010]

The second aspect of the invention relates to fermented milk which is obtained

by the production method described the above.

Advantapeous Effects of Invention



Advant ageous Effects of Invention [0011] According to the
invention, fernented mlk with constant flavor and quality can be

obt ai ned regardl ess of the condition of lactobacilli or an enzyne by
perform ng a deoxygenation treatnment of raw ingredient mlk. Brief
Descri ption of Draw ngs [0012] Fig. 1 is a graph illustrating

ti me- dependent change in deconposition rate of |actose and

ti me- dependent change in acid |level of fernmented m |k when

GODO- YNL1000® (that is, lactase) is heated at normal tenperature for

one hour and the heated GODO YNL1000O is sinultaneously added with a

starter. Accmiding (o thesingenjioapfermented pyilkewidycanspt daipe pabatalidhange

i n deconposition rate of |actose and ti.nme-dependent change in acidity
(pH of f&p H%H?f@aleﬁf‘fra@rf&ﬁéﬁ%ml%eﬂ@éggw%ﬁﬁ £ Of &t enEynE wf}[}?@lmga
heated at, normal . tenperature for one hour and the heated

Gono. YN H5eBre et eh iy (Pesiiny ik na starter. Fig. 3
is a graph illustrating the neasured data of deconposition rate of

| actose in the obtained fermented m | k. Description of Enbodi nents

[ 0013] Thﬁi&ﬁh?@ﬁgﬁ@ﬁo?ﬁ?ﬁ#ﬁigg fermented mlk which relates to the

first aspect o e 1 nvention includes a deoxygenation step of
deoxygenaporg raw i ngredient mlk and a fermentation step for
fermenting the raw ingredient mlk. During the fernentation step, the
enzyne deconpoFas iliagbosa.illddndtng tile-depWdengiradiemtdetbdifoditiod e of
fermentation step includes an enzyne. The enzyne nmay be added to the
raw i ngr éditeetanditibie-dbptident bleige e ddikledelod\fgematddonillstvbpn or after the
deoxygenati on step.

GODO-YNLI10000 (that is, lactase) is heated at normal temperature for one hour and

the heated GODO-YNL10000 is simultaneously added with a starter.

Fig. 2 is a graph illustrating time-dependent change in decomposition rate of
lactose and time-dependent change in acidity (pH) of fermented milk when
GODO-YNL10000 (that is, lactase) is heated at normal temperature for one hour and
the heated GODO-YNL10000 is simultaneously added with a starter.

Fig. 3 is a graph illustrating the measured data ol decomposition rate of lactose

in the obtained fermented milk.

Description of Embodiments
[0013]

The method for producing fermented milk which relates to the first aspect of
the invention includes a deoxygenation step of deoxygenating raw ingredient milk and a
fermentation step for fermenting the raw ingredient milk.  During the fermentation step,
the enzyme decomposes lactose.  Thus, the raw ingredient milk in the fermentation
step includes an enzyme. The enzyme may be added to the raw ingredient milk either
before the deoxygenation step or after the deoxygenation step.

[0014]



[ 0014] Raw mat eri al s, apparatuses and production conditions
for producing fernented mlk are disclosed, for exanple, in JP
2004- 180526 A, JP 2005-176603 A, JP 2006-288309 A, US 6,025,008, US
5,482,723, US 5,096,731 and US 4,938,973 (the contents of these
references are incorporated herein by reference), and the disclosure
therein can be appropriately adopted for the invention. [0015]
In the present description, "fernented m | k" can be yogurt or any of
"fernmented nil Raw matedalsrapphrasiseband froduction nriditions far priodediog &rinkhticd
drink” defined in the Mnisterial O dinance concernin% the 1 ngredi ent
St andar dgniflopredisclosethdomaiemplephpllidd08: 180626 4, BX bt Bibobhas X he
fermented m |k obtained béo%g%ﬁgroduction met hod of i nhvention has
VU0,

t he
har dness 2800288 &% 4 WS pdk¢ $;488x(dfpt &3-U3P- 731 andrblft L 81 Pidtheot
the invention include set-type yogurt (solid-type fermanted mlKk),
Sof t -y peoySBis Tesate Shgrs ARn el ik Py R e R s et
(I'iquid- e. | d m.LK).... The.pr fermented mlk of the
inventiohxﬁgnégﬁg?§%§g9g3g§@dgﬁgﬁﬂgéﬁéﬁg%ﬁﬂpre yogurt. Generally,
plain-tyﬁgo gurt is manufactured by placing raw materials in a
cont ai ner and subsequently fernenting it (post-fernentation). On the
ot her hand, sofj tHeyR@eMfdEprRARihdticd MAR” YA Jooafi & AR act ur ed
by atonizi ng and honogeni zi ng the fernented m | k Whi ch has been
previ ouslYerferremiibc, andhify lhdtbhgillitdrink” ar @OMcRIbAEN: drink” defined in the
(pre-fernmentation). [0016] Deoxygenation step The
deoxygenaflindtersd €pdinsnca coh@pnihigtherlaprdiengSarg:gdntor Mitk asl Ipsieskotiudtn
raw i ngredient m |k by, for exanple, adding inert gas into the raw
i ngr edi eltisgipéctaslthatg ﬁeirmgntgégggnomm'wcbb)e@@ prasluoriommeodatthem The
deoxygenation step is thought to bring benefit to protect proteins as
wel |~ as resliphiaschayduess ateoaitain leyedy %h'@s exAnares of Temepied iy eaitiht
of fermented m |k such as yogu S o called as yogurt

,.and that al
mx or f&FYREHPRHCHIEREHRE Y%E%&Sﬂhl%@%ﬂ%ﬁ@tqdm@ff FUHYPP pORE possi bl e
t f k . i dient mlk. . i dient, ml
el ndes WhiLE B ned Sl i R HS et Saw S et RO ST Pl ofpe

neterials for the r

oo tor PSS! kARG Te it AR Boduiy e el Rl HPeoentt

full-fat Ak, I kLK ) , \

whey  pr ot or A R St ek Sred W R el np BHEGE 5 SLERE

(al pha) - lad s@dqRnliD e dentBl it (bost-FerlcAQiPOS SidH @e bheRBthdPiSr-pRt ed
gelatin or the ?lke to the raw ingredient mlk. It is possibl'e to add
an enzynmgobit agtvamgenhe ybagt iidhdmgicadt®bd awhliXng tehhdhadenizaei @ge i s
deconposed. Raw ingredient mlk is already known in the field and

t hus it ifenposdihillewhehpnepamerétiolrhs dmented akdbidimg e adntai0 18]

In the deoxygenation step, for exanple, it is possible to suitably
use knowfpppancatai®es to repl ace the oxygen dissolved in raw
ingredient mlk with inert gas. Specifically, it is possible to

rel ease Oigdn that is dissolved in raw ingredient mlk by using
inert gas by neans of suitable apparatuses disclosed in JP 2001- 78665
A, JP 2001- 9208 cRXYS5Pal® J05- 110527 A (the contents of these

references are 'nﬁogﬁpra‘ed‘gﬁtejn_bﬁ _r_efer.er;cer}i fﬁr.exaqgle..The
"inert gas" may FACPOEE LY SERdH HEP Ao FIGERE ORI IDACER! P gas
such as @1?é1‘5&|%t 15‘@1965?, & &991’13%6?5‘9&?% DRf: gas into the raw ingredient milk or
removing gas at low pressure or at a vacuum. The deoxygenation step is thought to
bring benefit to protect proteins as well as removing oxygei.
[0017]

“Raw ingredient milk™ is ingredient of fermented milk such as yogurt, and that




[ 0019] It is also possible to renove oxygen dissolved in the
raw i ngredient mlk by neans of deaeration in place of incorporation
of inert gas. Exanples of apparatus for deaeration that may be
appropriately used include apparatuses that are disclosed in JP

2002- 370006 A and JP 2005-304390 A (the whole contents of these
references are incorporated herein by reference). [0020] In

t he deoxygenati on step, for exanple, a deoxygenation nmay be perforned
to the ekﬁeh@CﬂhéwSWhgnanbmat&aﬁmﬁwyg@hrdkssékvadmtﬁOﬂhenY@mbnith
ingredient mlk (dissolved oxygen concentration, DO becones 5 ppm
or |ess, p@ﬁ%blérteme;ﬁnx tpsneidmonagaw ingiedipwreillor diasy atg;fgﬁhezlt Btk laialuﬂess

[ 0021] Fe ment.ati on The fe mentation . step is a step for
f er ment i AGPSEHE! élW‘?‘HQﬁaga‘P il thepg with o5y lfaéwmenﬁa?qlﬁ gt R cl ude
two steps of .fermentati.on. ing.the fermentation.ste

b0ssi bl 6 T IR aBR e P AU Bl nBRE A O Rt ik

pr eferre erat Iﬂﬁk Ly %ﬁtﬂn%%@% ﬁ%%l%f as?tlnzl{r]]&{ ﬁaﬁ[{ Mtttepmtlllﬂebt Ot%\{v Ctl@dgl{ le nt ed

m | k and eh ‘performt I'ngr e

in the f%ﬁ&%ﬂt&h&%ﬂq&tm@ﬁg&ﬁ& BRua iBAY (W a)[ QQ%ﬁLae)r a, and B (B(%’Ea)' E

possible 'to suit y use tarters a err
starter ingladgdsdbleash@Paeitehicd sbRfiA 8F thelifkeits m@q&@h@%@dlm Hge qm%
kind or two or nmore kinds of lactobacilli starters selected from

| act obacigokdibleto ¥&Pat erizhaik ih Sd@esetaht yavw Bgekdian nkaduic thaoRcoke is
fermented mlk, in addition to Lactobacillus bulgaricus (L.

bul gari culsjom|Siseé pt Row Ggusdithenibophirkady KnSwntiheliendbgd bhdithus it is possible
Lactobacillus lactis (L. lactis), Lactobacillus gasseri (L. gasseri),
and Bi f i dobuptwrii baved Amphgovhestioda starter that contains a mixture
starter containing Lactobacillus bulgaricus (L. bulgaricus) and

St rept ocde2ifd t her mophi l us (S. thernophilus), both of which are the
standards of the Codex Standard ? éo start, ? base for a
starter is pre#*éﬂlaﬁlﬁexs@%ffeaﬂwtwg qifga Bﬁuws R eetP§“”?ibtyP%° Pose bI e
to add other |actoba acteria ch_as La toba sseri
gassert ) Ui H Reatidbs ﬂ’f%g‘*ﬁéﬁé%?“ﬁ‘& P R AR
desired f@gé‘i‘ﬁcii Itrﬂ é&alb?_em% gg:Je ggepqatﬁlfg {S]E;'hs%lv&] B Olﬁéﬁgr@{t 19161\ b

sui tably or ex e conven anDun Yhat
d . m t
of & st a'rtl?lé#%%‘%hg%?%?ﬁn 50 R RALEL ﬂ%%&ﬁl%?%%ﬁ‘?ﬁ??%ﬂ“ﬁ

product i oy PbQ@@A”&nﬂﬁﬂ)O@‘ 11521 R9@3kontents of thesd RErERZY AR ifdorbHi8ied
i nvention has optinmum pH of activation in the neutral region and

| oses it sicRel by ldidrehdd) fBEea@iflE.C TIRIiRH gabNena9NAY IR GRRuELAATNOSS in

| act ose when the enzyne is in an active state. Exanples of the enzyne
i ncl ude taliditbact asegdshsath bshadiugg hoaedrdon, Hatembnli terature 1

Exanpl es of | actase include those derived frombacteria or yeast. The
opti mum p¥PfBr their activity is 6.3 to 7.5 and the pH at which they
| ose their activity is 6.0 to 4.0. Preferred exanples of [|actase

i ncl ude | actasét 1@1@%9 vegitfle bricrioyy euyesmpdselved ét the ramengretiei saillder i ved
fron1KIuyvero es Frag |I|s The | act ase_ derived froanIuyveronyces
Lacus i néfg§ges “ﬂ:ﬂaﬁﬁ%‘éﬁl Bh@é‘%eso figearperajion el et ges. | dowpapdesoh gpparaus tor

avai | abl deRBUREnGTEE Ry breahy CaS e ERIEEL fed e

LACTASE F ne. ES. L .

(nanat actzﬁégﬁ‘?@@o%%égﬂf 0o R0 B TR CSortepy SR ke L 10
(nanufachﬁe 19¥dF@eWﬁo wﬂﬁaﬁ% mcals Co., Ltd.). In general, when
enzymes have sim propertles |nclud|ng opti mum pH and i nactivation
pH, they bit simlar activities even when their origin or source
for nanu#acture is different. For such reasons, as the results are

actual 'y gi venid g deagioafidnstd) ©or@xanplees d&ﬁdy@&ﬁati%ﬂihy&ﬂ RABHHRI to

the extent that the amount of oxygen dissolved in the raw ingredient milk (dissolved



[ 0024] The fernmentation conditions such as fernentation
tenperature may be suitably adjusted with consideration of kinds of

| act obacilli added to the raw ingredient mlk, desired flavor of
fermented m Ik, and the like. Specific exanples of the condition
include a condition in which the tenperature of a fernentation room
(fermentation tenperature) is maintained from30C to 50C. Under such
a tenperature, generally lactobacilli has high activity and thus it
i s possi Wixggtrocqueanstienfdpiberoates drppaf didetsi pislayabl TReproedessr afdenpied
fermentation tenperature is from40C to 45C and still nore preferred
f er ment atirefrabbidBPE©OIIESi s from 41C to 44C. [0025] The
fermentation tinme may be suitably adjusted based on a starter or
fmnmumm%“tmmmauua Speci fic exanples of the fernmentation tine
i ncl ude fron1lfhour to 5 hours, and it may be from2 hours to 4
hours. [0026] ‘ermentalionsiepaneral  to inactivate or kill an enzyne,
teri i zati on rdedunrsoBTh By Fealt iy T Rrb Ay AR R pSe R apine. e
decr easi ng. J ! ] ' Wt ia - j j

por t or med AR ShRS &b FRTHERLORK, Qo bt ARR: PRy TRLIERLAL A
it is al sepPRsshhk®dld Dbt Pe ke Maly VafbleBh &R0 il K1t isHreeixed
with a starter and an enzyne, and tﬁe fermentation is carried out

whi | e t hen @nzyv@itios tb hial s_aati Weh glcat® inditdikst railis mposs pdfant e
perform deconposition of |actose or the like contained in the raw

i ngr edi erfernmankdtiono Ghaevah@raienaniild \aedlin the fmraehiatian ecp bent@ng ymre.
Such a treatnment can effectively inprove deconposition rate of

| act ose aszyletronstrated by the foll owi ng exanpl es. Further, since
such a nmet hod does not require progressing an enzynme reaction by
addi ng en2Y4% before high tenperature heat sterilization, it becomes
possible to sipgplify.the steps of producing the ferpented mlk and it
may becone posdsiBPesstie m%wa@uﬂwﬁ E%Qﬁ’léi;talf“l’fé%?a %fﬁlé%fnfsAipﬁqlﬁlif?ftﬁieﬂftro
the fernentatio il k.as much as possible. Furthernore, since such a
tr eat mentngdisan BB 105 SORRR e i e AR gk UL RS T
woul d be e Yot rol.. Li-nuoysl he i ndi vl -
docomposi tonch s rEr st RB atL G BT P SRRty PSR ot 1

change | r@rﬁicﬁm'; gf’l%h}wmé‘é‘ﬂ1i1§<hh'15ad8ft%ﬂ%8Fh&ﬂb&%ﬂkrb%g?&%gsgdte\ig}ugﬁ{ié’tgf,asy-

[ 0027 en the deconpositionh rate of [actose I's

hi gher, i§t1‘e?§>co&9§ ﬁi.epxlnﬁ%ﬁiﬁls Q@.ttﬁézlﬂmfpﬁf lﬁ‘é?,nilgébtt(i)l%@ill% Héti?{vg]ﬂ. hadcti@){ orabl e

flavor. Preterred deconposition rate o actose Is 75% by wei ght or

hi gher, andiobkeilByoRerb@l W)Y 2%d Byidwwhabtinand AAQNy byeswel ghiter thd:

al so may be between 80% by wei ght and 90% by wei ght. Exanpl es [0028]
contains a mixture starter containing Lactobacillus bulgaricus (L. bulgaricus) and
Streptococcus thermophilus (S. thermophilus), both of which are the standards of the
Codex Standard as yogurt starters, as a base for a starter is preferable one.  Using the
yogurt starters, it is possible to add other lactobacilli bacteria, such as Lactobacillus
gasseri (L. gasseri) and Bifidobacterium, depending on the characteristics of the desired
fermented milk.  The addition amount of a starter may be suitably adjusted based on,
for example, the conventional amount that is used in usual method for producing
fermented milk. An inoculation of a starter can be conducted according to known

methods used in production of fermented milk.

[0023]



The invention will be described in detail by way of the follow ng
exanpl es. However, the invention is not limted to the foll ow ng
exanpl es. The raw ingredient m |k was prepared by dissolving mlk (87
parts by weight) and non-fat powdered mlk (2 parts by weight) in tap
water (13 parts by weight). The raw ingredient mlk was sterilized at
95C for 2 mnutes. Then, the raw ingredient m |k was cooled to 40C
After that, a deoxygenation treatnent was performed to the raw

i ngredi ent mi| Khe@nfMgairths inygniwei ltstopofuinaelt agectivagomim tbaiagites) and 2
parts by weight of a starter (lactobacilli), which is used for
Meiji's Bedigarichlovsgihractiyited) ibe apidg regigte mhhdgnzype can dergarposelagtose
deoxygenation treated raw ingredient, mlk. Finally, the raw

i ngr edi entheRithkeHARICAL YRS ACEYE FirEac sy ise GE@BGHW‘?‘? HW@B@@&H@E*%%B@JT
4.7. Accordingly, fermented m ]k was obtained (Examples Jto 4).

[0029] 8 glsags%“ga‘élih‘p?%f“}"efLr %“ e%ﬁ%‘ﬁ%ﬁ&%ﬁ@h% efixeq %8‘“5arre
manner as. i n.the above.exanmpl es cept. that. th egxy. ti.Qn .

U eat mentbRG RoYARer P REy B AR aR A B i a IS TR 6 bR pich
fer ment edy Y bl MBS ORKA 08 b1 4. NS SRE) ERANAE: AadAeifiu@POME e
exanpl es exXcept that the deoxygenation treatnent was not perforned

and no ane8PZYIEm\asy A8 dods PR RE 1hMEscFRTRY BoRK 1ul PQ8 ces Fragilis, TO
exam ne the flavor and quality of fermented mlk, flavor of fernented

m |k, deciorp@sistidefivédafi®n Mflujaess@s LAbEk hefoe K Ry QBmiytaEL dctietsdlf ed
time until acid level of fermented m |k becones 0.7% at fernmentation
t enper at une latasd @G} isweriecdrirasiu lagvdromycdshiencfier nemtad isvlidkeonim&xaiipl es
1to 4 (fermented mlk of the invention) and the fernmented m |k of
Conpar at iaveldbkangixesplesah theXonTadtiellt aexhbly lngatchaclidlab o168 The
fermented mlk, the deconposition rate of |actose, and the L
f er ment attmgnuiatnesddly Aapirebramennt b lohCTREES Aveé impgHacimgd dhidtaigg Fine
Conparati ve Ex | es. [nglég%Table #b Tabl e 1. Fl avor, and .
deconpos iQheBHC%?gB%-» o} aed ba& TG ek i manigriurad by 14 wa hanedr ssipgls
i nventio ‘agg ﬁg aratiye Exanpl es .Sa JEEECQ osition.rate. of
| act s e( 930 RafiontLds 6 oA S AEs RS Pt BE SIS St e i Bem pH
Sourness ag %m%%a%togefﬁf ¥i?e‘y30§1hn39t dMhflar activities even when their origin or source for
manufacture is different.  For such reasons, as the results are actually given for lactase
in the examples below, when an enzyme exhibits an activity which has an optimum pH
in the neutral region and is inactivated in the acidic region, it is believed that the
enzyme can suitably decompose lactose under the conditions of the invention, In
particular, as lactases that have an activity which has an optimum pH in the neutral
region and are inactivated in the acidic region are believed to have common properties,
it is belicved that they can suitably decompose lactose regardless of their origin.
[0024]
The fermentation conditions such as fermentation temperature may be suitably
adjusted with consideration of kinds of lactobacilli added to the raw ingredient milk,
desired flavor of fermented milk, and the like. Specific examples of the condition

include a condition in which the temperature of a fermentation room (fermentation

temperature) is maintained from 30°C to 50°C.  Under such a temperature, generally



Exanpl e 2Feel i ng of noderate sourness and sweet ness81.53 hO nun
Exanpl e 3Feeling of noderate sourness and sweet ness86.83 h5 m ||
Exanpl e 4Feel ing of noderate sourness and sweetness79.72 h 55 mn
Average value standard deviation81.8 3.43 h O mn 5 mn

Conpar ative Exanple | Feeling of noderate sourness and sweet ness
82.43 h 15 mn Conparative Exanple 2 Feeling of noderate

sweet ness94. 13 h 45 m n Average value standard deviation 88.3 8.33
h 30 mi n lack@basilh hasghigk geii vieydandithes it o poesibl 1@ piYwadé feaicaligvelfectiveldO t
[ 0032] Nor mal phase col umm ASAH PAK NI 12P-50, 4.6 x 250 mm

( manuf actH}eewmm@ﬁe@}b&)maﬁal@}aﬁmet@buﬁamilmasﬂpﬁ(bm&ﬁﬁﬁznflﬁob NAE 4.6 X

10 nm (man red Shodex) for. gluco 1al ysis were used as HPLC
for rreaSLH“egﬁ’éFA Hﬂetﬁ Olbfﬁﬁwémiaﬁ%w“éfl ﬁ%&b%?@ [ 0033] As

listed ir\[a'%asgl e 1, the average deconposition rate of |actose of

Exanpl es 9 4 was 81.8 [Vo] with standard deviation of 3.4 [1/0],
and average ferne tat erlvatlon of
5 mn. Thg ave#gﬁe get %ﬁ%olﬂFﬂn ﬂagwqﬁﬁgﬁgkﬁsefm%%%%g Aive
Exanpl es [éln?quau%n\{@ﬁpegglul?é \[Na%’ (‘éﬁ' ngzﬁﬁﬁ&d%’ t]i%?e‘?l\ﬁe%h&puﬂlfe iffe] t’f’de[f%méand

average fernmentation tine ours an tes wth standar

derivati %upfo 515’0:.5@ RHY @cﬁnay-r@@h&nb IR Bidigoklat each of fermented
m |k of the invention has stable and constant flavor (bal ance between

sour tastjgomid sweet taste) while the fernented mlk of Conparative
Exanpl es had different flavor even though they were produced in the
In general, to inactivate or kill an enzyme, lactose decomposition is performed

at low temperature and sterilization is carried out by heating from a viewpoint of
decreasing a risk of contamination with bacteria.  Fermentation is performed after that.
In the invention, during the fermentation step, it is also possible that yogurt mix (raw
ingredient milk) is admixed with a starter and an enzyme, and the fermentation is
carried out while the enzyme is in an active state. It is also possible to perform
decomposition of lactose or the like contained in the raw ingredient milk to generate an
acid and to inactivate the enzyme.  Such a treatment can effectively improve
decomposition rate of lactose as demonstrated by the following examples. Further,
since such a method does not require progressing an enzyme reaction by adding enzyme
before high temperature heat sterilization, it becomes possible to simplify the steps of
producing the fermented milk and it may become possible to draw out natural flavor
that is intrinsic to the fermentation milk as much as possible. Furthermore, since such
a treatment can effectively improve decomposition rate of lactose, it would be
unnecessary to control continuously the individual decomposition rate of lactose and
progress of fermentation (that is, change in acid level), and thus production control
becomes very easy.
[0027]

When the decomposition rate of lactose is 65% by weight or higher, it is



sanme conditions. Table 1 further discloses that the quality
(deconposition rate of |lactose) and fernmentation tine were al nost
constant for the fernented mlk of the invention while the quality
and fernmentation tine had variations for the fermented m |k of

Compar ative Exanples. Nanmely, it is shown that the nethods of

Conpar ative Exanples 1 and 2 cannot control the taste and quality of
fermented mlk to be stable. It is noted that the nethod of

Conpar at ipoesiltlx ampbteinFeinsengeivemaill yithsedratie laconmbeldedrecepbsitidik i s
produced. Because | actase was not added to the raw ingredient mlKk,

t he fer metie®d lagiask isof>YChrpaiet prkigiseamsl i nayibg b?‘ﬁ@@g Hg%tlbf Hegbt andr e

| act ose than that of Exanples 1 to 4, although it particularly
listed i U¥aby weight db@lac} may be betwsz@o%%}mﬁg%ﬂﬂ@dﬁ/ﬂ ﬁ Nbn) was
measured. Curd tension was eval uated by neans of Neo Curd neter M02
(produced by Itechno Engi neering Co. previously nanmed ho El ectronic

Co.). The, Cur neter nmeasures insert angle to fernmented m |k by using
a yogurt APt t ached with 100 g wei ght and exhibits the neasured
val ue by s of curvature. The vertical axis of the graph is height
of the k e‘and the horizontal axis is the weight that is added

further tO the Hug%vgm‘{\fd ght be dd d8chhR Qrd@i%h b t»@%dﬁﬂ@?&"lo%n&&am&&t the

vertical axis and the Iengt 10 g at Izontal axis are the

same. Thejdvwengt hlcq{wéxﬁi%nh@;ﬁ(ﬁﬂﬁmﬁiﬂgb@hﬁC{%UM@IﬂgV&aﬁl lek. fTREHMN Batcical
i ndex of hardness val ue (hardness and elasticity) (g). [0035] Table 2

exhi bi t s niilewhapdpass bpliistdieinfeniie@7edrinbl kvetdi aindedni fat aetered milk
condition. [0036] [Table 2] Table 2. Fernentation time and hardness
of obt ai 2gaftebyrenizbd iMdpkwfﬁarﬁbB phay dhesizh(Cufte TonsigonjenExalphes 1
to 445 g Conparative Exanples 1 and 235 g
sterilized at 95°C for 2 minutes. Then, the raw ingredient milk was cooled to 40°C.
After that, a deoxygenation treatment was performed to the raw ingredient milk. 0.02
parts by weight of lactase (as an enzyme) and 2 parts by weight of a starter (lactobacilli),
which is used for Meiji's Bulgaria Yogurt (registered trademark), were added to the
deoxygenation treated raw ingredient milk.  Finally, the raw ingredient milk was
fermented (reacted) at 40°C until its pH became about 4.7.  Accordingly, fermented
milk was obtained (Examples 1 to 4).
{0029]
As a control, fermented milk was obtained in the same manner as in the above
examples except that the deoxygenation treatment was not performed (Comparative
Examples 1 and 2). Further, fermented milk was obtained in the same manner as in the
above examples except that the deoxygenation treatment was not performed and no an
enzyme was added (Comparative Example 3).
[0030]
To examine the flavor and quality of fermented milk, flavor of fermented milk,

decomposition rate of lactose, and fermentation time (required time until acid level of

fermented milk becomes 0.7% al fermentation temperature of 40°C) were measured for

10



Conpar ati ve Exanpl e 345 g [ 0037] The fernmented m |k of the
invention has relatively high hardness, which is al nobst the sane
hardness as the fernmented mlk of Conparative Exanple 3, which is
produced by conventional nethod. In contrast, the hardness of the
fermented m |k obtained in Conparative Exanples 1 and 2 was at | east
20% | ower than that of the fernented m |k of the invention or
Conpar ati ve Exanple 3. 0038L Ies 51 Determ nation of the

met hod f dlie Simentedimélswé Faaables dro 61( eelnzr}tﬁ@valﬁd)iélteamtf@woebfmd ieim

t enperat ure) GODO- YNL10000 was used as an enzyr .
GODO- YNL 1g050tedroilloo0Ceppgrativinfemnnles loomd ynab | mlﬁ%lW? ﬂaigqry% &K n

to 5 ti tains | actase .that is.derived fr ver.omy

actis, PRy g opmPasiEey o Peieraf st R PR of

| osi ng activi C 0000, are the s e of GODO YNL.
Narel y, ?ﬂ@“@%%fﬂﬂ%?E%hHPFP}ll%Fi corrpoon1 ?ﬂgﬁ%ﬁgég?ﬁon caused by
GCDC>YNL§ Qﬂg i ncludes 35 to 45C and neutral region. GODO YNL1000O
gr adual | es its activity under the environnment of nore than 50C.

Further, /PO \YNL10000 gradually loses its activity when it is put
under aC|d con%ltions such as pH of lower than pH 5. GODO YNL1000O

protects alhiSNHaYd ndvéj'ecto(npogdoé( Fﬁ%rolf ﬂcfosgmémenm!ixg#hl%%%ﬁi |F@1§iod dapr oved

heat resi sbhanee-=ltymp@ntal ni ng gl ycerin. To determ ne the heat

resi stance @f stock solution of GODO YNL100(
heat ed at ngl i?nrmpr atur Li adin Ty_ & Iﬂ]g Qr“o T%&%lpepr%ga%@ﬁneﬂ

f er ment ed Eramblk ¢ was prlodei cedraeotrives cgamecimannéf.3as i n Exanplie D vexcept
t hat heat en‘ NE% 5'0'“ rfd“a"‘s‘t'é‘r'{ """" are ggled3|nquaruou%1r¥ """"
DeconpOS|Lﬁ@ﬁ ____________________ (CEUEE Affoen %ﬁ%eﬁttg af...the ferrehtation
was rreasurli@ﬂwp@% US' RQindof Klolierate TH@nekLBUWES el € BQB ven in Tablen 3.5 §i0039]
[ Tabl e 3] -Heatt+-ng--t-enperatur-e(---t—-—)-Deconposttton—-rate-of-t- act ose( -

State of engwlg Feeling of moderate sourness and sweeiness  79.7 55 min
Average value t+ standard deviation : 818 + 34 3h Omn £ 5 min

Comparative Fxomple Feeling of modlerale sourness and sweetness  82.4 3h 15 min

“(S;Jmparalive Example 2 Fesling of moderale sweeiness 941 3h 45 min

Average value + slandard deviation: 883+ 83 3 h30wmin % 15 mn

+1 Required time 1o reach 0.7% of ocid tevel ar 40 C

{0032]

Normal phase column ASAHIPAK NIH2P-50, 4.6 x 250 mm (manufactured by
Shodex) and Guard Column ASAHIPAK NH2P-50G 4A, 4.6 x 10 mm (manufactured
by Shodex) for glucose analysis were used as HPLC for measurement of the
conceniration of lactose.

[0033]

As listed in Table 1, the average decomposition rate of lactose of Examples 1 to
4 was 81.8 [%] with standard deviation of 3.4 [%], and average fermentation time was 3
hours with standard derivation of 5 min. The average decomposition rate of lactose of

Comparative Lxamples 1 and 2 was 88.3 [%] with standard deviation of 8.3 {%], and
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Nor mal tenperature(25C )78.8Nornmal 4080. 1Normal 4581. 9Nor na

5077. 1Normal 5576. 9Nor mal 6054. 1Reduced activity 6523. 8Conpl etel y
inactivated No enzyne added23.5 [0040] Tabl e 3 exhibits that
the opti numreaction tenperature of GODO YNL1000O is around 45C. \Wen
t he deconposition rate of |lactose is the sane or greater than 65% it
is possible to obtain fernented mlk wth favorable flavor.

Therefore, it can be seen from Table 3 that tenperature of from

nor mal t ewpagafarmentaposbBGehyras Fgwufeandrldbohisuies pridirtadard dokivamenot 15
GODO- YNL10000 is _used to produce fernmented mlk. Usually in producing
f er ment edninitier, hahlef cxlebits hakeach of Ermepred milkgyuhe inyptiapriag plapls and
obt ai ned by deconposition of |actose at |ow tenperature, the . :

f er ment e ORHPIK fif‘é")%l@?[i’él’?%et%elh%?&'é asifeng gPerhint e‘HlHL‘:rté’F frmeptgf milk of
fermentation. In that case, the me | oses its activity by the heat
steri 11 oo e i AR R e TR b SR Phidp Qi e
mlk pro . Ns-.Qf. con -1 Q0; - +£0%.even for
the best AaesomiHOREnT Bl RSN WREro05 iRty PR S

added si myl§ TQl?&’f%h‘k%ﬂﬁlghﬁ Y&de “%?éﬁhﬁgtecotnglaﬂt%?il% fgﬁféﬁfgaQ§fli|E bOMer ate

01
of |l actose of "nore 80% as [i1sted i n Table is believed

that, whepydidten SME¥TR: QR AkteRAGIAon (RhEhROGSE iR MO nBnted milk
si mul t aneously, the enzyne loses its activity by acid generated

t hr ough tdreddemenneHxhhksof Nadel0sgs thetintbatithembenieat @bmpirasicep.
[ 0041] Fig. 1 is a graph that illustrates the tinme-dependent

change ofltdheldeacompobsinhborontral tie ofstd adtqpaityalf féarcmedtneitk i Hekstaid t he
ti me-dependent change of acid | evel of fernmented m |k when

GODO- YNL 1080®ted thaitths mithodtef Clenipsrakiep i fipplecne shiourl yatsed ovhealcommon
tenperature, is added together with a starter. The circles in, the,
figure rdpmeenggsimilkés predensosBesayse lagipge was no eddrdiodherapnisgisdisat wéki n

the figure represent the acid |evel. Fig, is a graph that o
i 11 ust rattBgfarmente HﬁwdgHEWG@HF“@ﬁgﬁﬁﬁﬁﬁgwﬁﬁ@ﬁﬁéEU%BB§F¥?gﬁ“ﬁ%ﬁ@“&#“
| act ose of. fermented m |k .the tine-dependent. change of acidit

(pH) of & 'W{g&at}rﬁ)|4kalw%§‘q%@b@t\ﬂﬁt‘i‘ﬁ‘&fb@qt%@g‘c‘f‘%‘@)ﬁ'a/ni chis kep%/

for one qﬁHiﬂat normal tenperature, is added together with a starter.
The circl'€s I'n the figure represent the deconposition rate of |actose

and the squarequdyp afifeld E‘@tefﬁ%{;ﬁ?&‘s%catsn?egac cQkd ¥nsibh Qas dvaluated by

iIIustrapes t hat t'he aci Ieye ernented m |l k 1 ncreases as .
| act ose ifeAeeOoNROTRM ACES M MY piuiagf R&indEnkiged & OB pratiban: Fi g.

2 illustrates that the acidity of the fernmented m |k decreases as

| act ose imngdRplesashi@ce9r diRgChel peeghessafindehanfrRriohahicdmilk
by using a yogurt knife attached with 100 g weight and exhibits the measured value by
means of curvature. The vertical axis of the graph is height of the knife and the
horizontal axis is the weight that is added further to the 100 g weight.  In the graph, the
length of 10 mm at the vertical axis and the length of 10 g at the horizontal axis are the
same. The length of the insert angle curvature till fracture is an index of hardness
value (hardness and elasticily) (g).
[0035]

Table 2 exhibits the hardness of the fermented milk obtained in each condition.

[0036]
[Table 2]
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[0042] [Exanple 6] Determination of the nethod for sinultaneous
addition of enzynme and starter (addition anmount) Next ,

determ nation was nmade with regard to the addition anmount of an
enzynme. Fermented m |k was produced in the sane manner as in Exanple
4 except for adding GODO YNL1000O (Il actase), which is kept for 1 hour
at 38C, at an addition rate (% by weight) listed in Table 4 together
wth a starter. The results are listed in Table 4. In Table 4, F-kit
i ndi cates the result GPErfeaYTPEAMIMSANEIRIESEAD HPLC i ndi cates the
result of neasurenentCbiaitef dprAeRebPilg gh Perfor mance 1i quid

Chr omat ogr aphy. [0043] s{mbabl e 4] TablgrddesEVadruatin) of heat

resi stance of GODO YNL10000-Adginti-0n e—Pecorpest i on rote of

| act ose (% of | act asExa(dfps F<kitt HPLC 45 g

[0037]

The fermented milk of the invention has relatively high hardness, which is
almost the same hardness as the fermented milk of Comparative Example 3, which is
produced by conventional method. In contrast, the hardness of the fermented milk
obtained in Comparative Examples I and 2 was at least 20% lower than that of the
fermented milk of the invention or Comparative Example 3.

[0038]
[Examples 5] Determination of the method for simultaneous addition of enzyme and
starter (optimum lemperature)

GODO-YNL 10000 was used as an enzyme. GODO-YNL10000 (10,000 U/g),
which is GODO-YNL diluted with glycerin to 5 times, contains lactase that is derived
from Kluyveromyces lactis.  Thus, the optimum reaction temperate, pH and condition
of losing activity of GODO-YNL10000 are the same as those of GODO-YNL.

Namely, the optimum condition of decomposition reaction caused by
GODO-YNL10000 includes 35 to 45°C and neutral region. GODO-YNL 10000
gradually loses its activity under the environment of more than 50°C.  Further,
GODO-YNL10000 gradually loses its activily when it is put under acid conditions such
as pH of lower than pH 5. GODO-YNL10000 protects an enzyme with glycerin.
Thus, GODO-YNL10000 has improved heat resistance by containing glycerin.  To
determine the heat resistance of stock solution of GODO-YNL10000,

GODO-YNL10000 was heated at the temperatures listed in Table 3 below for | hour

13



0.05 71.3 72.9 0.06 71.2 74.2 0.07 76.9 78.2 0.08 78.6 81.7 0.10 81.4

and fermented milk was produced in the same manner as in Example 1 except that
heated GODO-YNL10000 and a starter are added simultaneously.  Decomposition rate
of lactose after completion of the fermentation was measured by using F-kit. The
results are given in Table 3.

[0039}

[Table 3]

Heating temperature{ C ) Decomposition rate of lactose(%) State of enzyme

Normal temperature(25C ) 78.8 Normal
40 80.1 Normal
45 81.9 Normat
50 771 Normat
55 76.9 Normai
60 54.1 Reduced activity
6b 23.8 Completely inactivaied

No enzyme added 23.5 -
[0040]

Table 3 exhibits that the optimum reaction temperature of GODO-YNL10000
is around 45°C.  When the decomposition rate of lactose is the same or greater than
65%, it is possible to obtain fermented milk with favorable flavor.  Therefore, it can be
seen from Table 3 that temperature of from normal temperature to 55°C brings
favorable fermented milk when GODO-YNL10000 is used to produce fermented milk.
Usually in producing fermented milk, after heat sterilization of yogurt mix which is
obtained by decomposition of lactose at low temperature, the fermented milk is adjusted
to have the optimum temperature for fermentation.  In that case, the enzyme loses its
activity by the heat sterilization. The decomposition rate of lactose for the fermented
milk produced by means of conventional methods is about 70% even for the best case.

In contrast, when GODO-YNL10000 and a starter are added simultaneously, it was

14



85.4 0.12 84.8 84.7 [0044] Tabl e 4 exhibits that favorable
deconposition rate of |actose can be obtained even when | actase is
added just in an anount of about 0.05% by weight. Further, it
exhibits that it is possible to obtain high deconposition rate of

| act ose when | actase is added in an ampbunt of 0.1% by wei ght or nore.
Nanely, the conventional nethod for producing fermented mlk controls

e Sl B o ST T D SR SS U E SESmERLS O
trademar “i? is. bHP Gha \%ﬁenltge%@/n? ‘Xﬂgctg%%cl AR gdd%(ri]q(m'(%:[nt dnqg,C' I

(starter) SiTuT taneous gs ver econposi tion

rate of s?rﬁ&l%% 'ullé éﬁ%&}fh@tl@sgs it?a%ﬂ)ﬂ%%g du(qbﬂ@raiédtthﬁgg pfg said that,

for a case In an e me and aC| are a

si nmul tanQ@b@hﬁos‘iﬁbﬂ/&gwl&serﬂl%ngftl?éVi@flﬁQ{tzﬁiJnes’ié’fpnt ed mlk can be
obtained by controlling an addition anmount of the enzyne. Thus,

addi ng anoeqigyne and | actobacilli sinultaneously to yogurt mx can

| ead to easier production control and brings inprovenment of
productivity. [19045k gidpkangplildustihicbdicaimi-dapdndeniechandes et hod f or

si mul taneous addition of enzyme and starter (determ nation of

devi at i onlecomposition rigrpfllgtiescof frarened matk anid tke ting- dmpcimildémag@@@lcud on
of lactose has been perfornmed at normal tenperature as described in
Exanpl e gevehel @1‘@@@9&1@1&; %lm %EMU@QO%UM@S@) orhigheis kerldor pnerfiper

obt ai ned fernented mlk wa asured py nmeans of F-Kit, h result is
i || ust r atd RO rcqn@m@memgﬂdd ﬁogetaelgwa%ﬁSﬁdrtpustTﬁlatcvﬁ S {hige higassur ed
data of deco ition rate of tose in the obtai fermented m | k.
From Fi g.fe%'esr%? e oub Sfos et 4 HECapt oL B bR PPt ule |

] Deter ot on By b hieralbadb i ft twaegdf@é% TREAGO00TE! act ace)
Dot er i naf%aang(yx?&omeem%géa%fp@&@ﬁgd 30 ST RS Ak arof a0
n a ase

enzyne a tarter usin ctase purc ase ent eX

Cor por at i,@f;ty! BH%{al%Hhﬁﬁed hﬂﬁt\?ﬁﬁg @Bi)m YHBAORQ8: 56, %ﬁ(ﬁ‘ﬁ@){@pttf&eone

| act ose purc%ased from Nagase Chent eX Corporation was ad

addi ti on hoat & obmdeRyeraRirghs dddetl S§Rehek With a starter.  The cncles in the ﬁgme
represent the decomposition rate of lactose and the squares in the figure represent the
acidity. Tig. 1 illustrates that the acid level of fermented milk increases as lactose is
decomposed according to progress of the fermentation.  Fig. 2 illustrates that the
acidity of the fermented milk decreases as lactose is decomposed according to progress
of the fermentation.
10042}
[Example 6] Determination of the method for simultaneous addition of enzyme and
starter (addition amount)

Next, determination was made with regard to the addition amount of an
enzyme. Fermented milk was produced in the same manner as in Example 4 except
for adding GODO-YNL10000 (lactase), which is kept for 1 hour at 38°C, at an addition
rate (% by weight) listed in Table 4 together with a starter. The results are listed in

Table 4. In Table 4, F-kit indicates the result of measurement by F-Kit and HPLC
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Table 5 sinultaneously with a starter. The fernentation tenperature
was 40C and the fernentation tinme was three hours. The | actase has

the optimum pH of activity in the neutral region, and is inactivated
in the acidic region. The results of the exanple are given in Table

5.

[0047] [Table 5] Deconposition rate of |actose when a

| act obaci |l lus starter and enzynme (| actose) ore added sinultaneously

Enzyme aqgélircgll ik Qs t% }1 9511]1‘61961‘?1 p%ﬁ%ﬂgé}h%thgg% }*e‘?ﬁiﬂ%%etﬂi&i[lc' 40 40
s TR bty

Fer mei oul'10on

Chromatography.
[0043]
[Table 4]
Table 4 Evaluation of heat resistance of GODO-YNL10000
Addition rate Decomposition rate of faciose ()
of lactase (%) -kt HPLC
0.05 71.3 2.9
0.06 7.2 4.2
0.07 76.9 78.2
0.08 78.6 81.7
0.10 81.4 85.4
0.12 84.8 84.7
| 0044]

Table 4 exhibits that favorable decomposition rate of lactose can be obtained
even when lactase is added just in an amount of about 0.05% by weight. Further, it
exhibits that it is possible to obtain high decomposition rate of lactose when lactase is
added in an amount of 0.1% by weight or more. Namely, the conventional method for
producing fermented milk controls the quality of fermented milk by frequent measuring
of decomposition rate of lactose by using, for example, MEDI-SAI'E (registered
trademark). However, adding an enzyme (lactase) and lactobacilli (slarter)
simultaneously to yogurt mix brings very high decomposition rate of lactose as
iflusirated in Table 4. Thus, it can be said that, for a case in which an enzyme and
lactobacilli are added simultaneously to yogurt mix, favorable fermented milk can be
obtained by controlling an addition amount of the enzyme. 'Thus, adding an enzyme
and lactobacilli simultaneously to yogurt mix can lead to easier production control and

brings improvement of productivity.
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Deconposition rote of |actose RI Determ nation nethod F-kit 87.4
(lactose/ gol ael ose) - kit 87.2 (lactose/gal actose) Average 30 87.3
02

[0045]
[Example 7] Determination of the method for simultaneous addition of enzyme and
starter (determination of deviation)

Ten lots of fermented milk, in which decomposition of lactose has been
performed at normal temperature as described in Example 5, were prepared and
decomposition rate of lactose in the obtained fermented milk was measured by means of
F-Kit.  The result is illustrated in Fig. 3. Fig. 3 is a graph illustrating the measured
data of decomposition rate of lactose in the obtained fermented milk. From Fig. 3, it
can be said that the decomposition rate of lactose in the obtained fermented milk is
stable at high value.

[0046]
[Example 8] Determination by using lactase other than GODO-YNL10000 (lactase)

Determination was made on the method for simultancous addition of an
enzyme and a starter by using lactase purchased from Nagase ChemteX Corporation.
In Example 5, instead of GODO-YNL10000 (lactase), the lactose purchased from
Nagase ChemteX Corporation was added at an addition rate (0.1% by weight) listed in
Table 5 simultaneously with a starter.  The fermentation temperature was 40°C and the
fermentation time was three hours. The lactase has the optimum pH of activity in the
neutral region, and is inactivated in the acidic region. The results of the example are
given in Table 5.

[0047]
[lable 5]
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[ 0048] The aforenentioned | actase derived from Kl uyveronyces
Lactis can be preferably used in the invention. As listed in Table 5,
it can be said that in respect of |actase which has the optinmm pH of
activity in the neutral region and is inactivated in the acidic
region, fernmented m |k exhibiting stably high deconposition rate of

| act ose can be obtained. Industrial Applicability [0049] [he

i nvention can be used in food industry. Cdains 1. A nethod for
producing fermented m |k, the nmethod conprising: a fernmentation step
of fermenting a kawbkiongs ®eh8 ik, dBdidiud PG HALNYuudusSh @l @Fuang an
enzynme; and a deoxygenation step of &oxygenizing the raw

i ngredi ent m |k befoniert hemfierment dtrvgniost egpynposition rote “wherein an

opti mum pl-1 of delivity 8F*tHdCenZYr is e Reult A v'&gicon, the
enzynme is inactivated in anasacidic region, angdithe ensze deconposes
| actose included in the rawingredient nilk in an attF&“étate. 2.
The net hod for producing fermmented md k accordeng t@(&ipinyl, wherein
the enzyne is | 3 i SHeRted milk
according to claim2, wherein the | act@se is d7actase derived from

Kl uyver omyces Lacti s.
+5D 02

[0048]

‘The aforementioned lactase derived from Kluyveromyces Lactis can be
preferably used in the invention.  As listed in Table 5, it can be said that in respect of
lactase which has the optimum pH of activity in the neutral region and is inactivated in
the acidic region, fermented milk exhibiting stably high decomposition rate of lactose

can be obtained.
Industrial Applicability

[0049]

‘The invention can be used in food industry.
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4. The method for producing fernmented mlk according to claim1,
wherein the enzyne is inactivated by deconposing the | actose included
in the raw ingredient mlk during the fernentation step. 5. The

met hod for producing fernented m |k according to claiml, wherein a
deconposition rate of the lactose in the raw ingredient mlk is

bet ween 75% by wei ght and 90% by wei ght during the fernentation step.
6. Fernmented m |k produced by the nqéﬂﬂgsaccording to any one of
clains 1 to 5.

1. A method for producing fermented milk, the method comprising:

a fermentation step of {ermenting a raw ingredient milk including a starter and
an enzyme; and

a deoxygenation step of deoxygenizing the raw ingredient milk before the
fermentation step,

wherein an optimum pH of activity of the enzyme is in a neutral region, the
enzyme is inactivated in an acidic region, and the enzyme decomposes lactose included

in the raw ingredient milk in an active state,

2, The method for producing fermented milk according to claim 1, wherein the
enzyme is lactase.
3. The method for producing fermented mitk according to claim 2, wherein the

lactase is lactase derived from Kluyveromyces Lactis.

4, The method for producing fermented milk according to claim 1, wherein the
enzyme is inactivated by decomposing the lactose included in the raw ingredient milk

during the fermentation step.

5. The method for producing fermented mitk according to claim 1, wherein a
decomposition rate of the lactose in the raw ingredient milk is between 75% by weight

and 90% by weight during the tfermentation step.

6. Fermented milk produced by the method according to any one of claims 1 to 5.
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