1 Fernmented m |k mﬁ%h | ow | act ose content and a nethod for

manuf acturing the sane Field of Invention [0001] The present
invention relates to a nethod for manufacturing fernented m |l k that
has stable taste and quality regardl ess of activity of |actobacillus
and enzyne by using de-oxygen treated ingredient mlk, and the
fermented m | k manufactured by the nethod. [Back ground of Art]
[0002] JapamesecdialilertithNow |2889 3dtehiPailenhetbod forahutbtuding teaans a
met hod for manufacturing fermented m |k using a kind of enzyne,

| act ase, which has best pHin neutral region and loses its activity
in acid ré@ﬂ@nfhﬁhmkmmthod for manufacturing fernmented mlk disclosed
in the Pat Docunment 1 deconpose | actose by neans of the | actase
while the od makes the | actase lose its activity by fernentln%
the ingr ea“?l@rﬂfesm Rveriionaslptes e aamictiod fonmappfacturipg sufmented il that has
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depends oﬂBa@dgwuﬂdpf@&ﬂlactobaC|IIus Deconposi ng rate of |actose

al so depeﬂﬂﬁ En activity of enzynme. Thus the nethod for manufacturing
ferment ed n1? di sclosed in the Patent Docunent 1 has drawback that
it is diffireutse tPotekbelot aBB8IBhd(Pgteal i Dycumenﬂ e jredis@asemi bk meTlvat fins
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condi t i onmilk thereby the acidity of the ingredient milk getting low.
[Prior Art Reference]
[Patent Document]
[0003]
[Patent Document 1] Japanese Patent No. 3389377
[Disclosure of Invention]
[Problem to be solved by the Invention]
[0004]
Fermenting speed depends on activity of lactobacillus. Decomposing rate of lactose
also depends on activity of enzyme. Thus the method for manufacturing fermented
milk disclosed in the Patent Document 1 has drawback that it is difficult to keep taste
and quality of fermented milk. That is because if activity of lactobacillus or activity of
enzyme changes, the required time duration to ferment the ingredient milk and to
decompose lactose also changes. Further, the method for manufacturing fermented
milk disclosed in the Patent Document I has another drawback that taste and quality of
fermented milk differs depend on a lot even though fermented milk 1s manufactured
under the same conditions.
[0005]
Therefore one object of the present invention is to provide a method for manufacturing
fermented milk that can keep good taste and quality regardless of the condition of
lactobacillus and enzymes.
[Means for solving the problem]



[ 0005] Therefore one object of the present invention is to provide a
met hod for manufacturing fernmented nil% that can keep good taste and
quality regardless of the condition of”lactobacillus and enzynes.

[ Means for solving the problen] 2 [0006] The invention basically
based on a new insight that when de- oxygen treatnent is executed to
ingredient mlk that conprises enzynme before fernmenting the
ingredientopk] k it is possible to keep good taste and quality

regardl ess, of the condi tHI on of | actobaci] Lug} and en ymas.%{l 0007 :
Narely, t he® fiveatiom dpacallyobaseh on; tpat {nsight fapiher 146y g HERHISH! or
manuf act ugdengted ao rieptdientmnilk thitatongeixps ksgseabddepfeahedtignbntinfigdicite

i ngredient .mlk_t 1 £0 ises e d a.ste execuytin e-
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of act i valetlohadillusrpadtenaimesegi on and | oses its activity in acid region
and can deggmpose lactose which is included in the ingredient mlk
when the enzyne is_in an active state. As shown by the workin )
Exanpl es Nemglynthe) firsf aspsgksef Hicelnventiavels ¢siditast acting tuanayjacturing
regar dl esgriféntéd BilkOREH don@ise a b@gto@tf@@eln{ih%tt@nﬂg@ﬁﬁéymak RYat@%eHHEdNY
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75 wt%to 90 wt % [0008]° The second aspect of the present |_nvgnt| orx
i s fermerfXSENtHE fe-ORER Fethad uPatbe ureds)t tHE helpteo fer@epiaehsiept né

above. [ Tgeferied @ambblihest bt (HQR&EnTRCeRIBSBES latBxemE iofigir aNwRIch \defifes
or e o001 Lot 000t s and aualLp ealSes ol Uiy
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Expl anat i\gﬂer%y %’eag\lili}gfe] loses it activity. Further the preferred aspect of the present
invention makes decomposing rate of lactose of the ingredient milk be 75 wt% to 90
wit%.
[0008]
The second aspect of the present invention is fermented milk which is manufactured by
the method explained the above.
[Technical Effect]
[0009]
The present invention can provide fermented milk that has good taste and quality
regardless of the condition of lactobacillus and enzymes by executing de-oxygen
treatment to the ingredient milk before fermentation step.
[Brief Explanation of Drawings]
(0010}
[Fig. 1] Fig. 1 is a graph that shows the time depended change of the decomposing rate
of fermented milk and the time dependent change of acidity of fermented milk when
GODO-YNL10000 (lactase), which is heated for one hour, is added together with
starter.
[I'ig. 2] Fig. 2 is a graph that shows the time depended change of the decomposing rate

of fermented milk and the time dependent change of pH of fermented milk when




[0010] [Fig. 1] Fig. 1 is a graph that shows the tine depended change
of the deconposing rate of fernented mlk and the tinme dependent
change of acidity of fernmented mlk witen GODO- YNL10000 (l act ase),
which is heated for one hour, is added together with starter. [Fig.
2] Fig. 2 is a graph that shows the tinme depended change of the
deconposing rate of fermented mlk and the tinme dependent change of
pH of fer S i WG Y 0 a S i i :
heat ed focs@g?:qﬁoml} Pboq\@%g[ ﬁz’d togetshfé\gﬁa\i& 1?(% ((sl%eaf#(%%’r %) a?&é?gﬁg%ﬁlérﬁvgb
is a grapfthat shows the measured data of deconposing rate of
manuf act yred jgeFi et 8da Nrhh tHABeBbwiHe h&kuedrdyd Y RYSmpdeng rate of
| nvention l%lg 11 %l'he rre(iho for manufacturing fernented m |k which
rel ate tondHEfyrdfernened it he invention has a de- oxygen
t r eat ment|Bsftéylodecofor Exeging iongthddnvenriygjen treatment to the ingredi ent
m |k and f.ermenting step for fernenting the de- oxygen treated
 nar edi ede i

gredie . In the fernenting step, enzyne deconposes | actose.
Thus t he Thegnettip@der mahuda¢tpring éerfrgnivd milln gvhicherslateso Brezijnye aspEbieof the
enzyne nay,dhe.added de0 09{9%611' ﬂ%ﬁghte;ﬁép i é%e@ﬁth{%e&e- Qﬁ?%%netrgélﬁlem to the
de- oxygen treatnment step or after the_ de-oxygen trea nt step. ..
[0012]  Raveragiewdr ek énd g deyaenting elsp fnmfeumeantingrtha gecoryarn frewigd fngredient
manuf act ygitiNg ThekeTRiMnesling dikp, aheyrlé 86doagRGes 1hQbseeX aADE the ihfredient milk
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used (theghertefer dhrcksoggen tretmepicatgt @difeetleide-dyygerattateatal)ep. [ 0013]
In this mi ption, "fernmented m | k" can be yoghurt or any one of
“fermented nvl k", "dairy lactic acid drink” or "lactic acid drink"
defined Rawt mestaviali, sippriabisesOrapmdantieringm nertitionsglor Heanuiepteiiize frmented
St andar dgyifior oM | kii@nRfed)al foy RLQAIE S inThepR0ATRbSH QT JHRISBIERA A,
m | k" of the present invention are set-type oghurt LI'& hard-t,%/pe
yoghur t , I8eP064<&875dA¢ &SReReL S0 85 5% -%‘yp“@ 96Yn IR PpEE e -ang pie
f er ment edistidstee thereid odii beksddy(fiRsy Rgdivifides aid ifttrforkit GefeBl BEREEhWR).| K) .
The pref E@%ﬁi fermented mlk of the present invention is set-type
yogurt s s plain type yogurt. Generally, plain-type yoghurt is
manuf act dm ¢éds Despiponnfemesuteramak? ahs beiyrghuneon amyaonearft ‘demented mdilk”,
subsequent|: : i joit - at | : t : " oRandy
soft-t ype&%}}é/gﬁ]aﬁpg%g%dd&%ﬁ n%( ﬁg%gc %%g%lr}ttk a#egﬂ%%hn%}gc u?ig%ngyom Rt
i ngr edi efercestiag thes Inpigiant Sjandprdarfar d4iflc andPpirviPreductsr ndihe edamplek cand
the pl ackpgmbmell rmiMXbEMHR bRséht CRDERIOACre asfeLS?p Mg i (RdaPsk yoghurt,
honogeni zi n(ﬁ the fernented mlk_ (pr e-fe%urren ation). The ngnufﬁc uri ng
met hod ofPHHPECpErMEREd cakbe selpYice ¢ Og W hnpapetRer Aymegied; pull, and
manuf act drihkgyer pehss €bquié sl beterahDinilk). bUkhepirebred rinetited ikitk of the
manuf act %Fe%erﬁyin{?é)n%lohfigrs&?t%g %é’u@t such as plain type yogurt. Generally, plain-type
yoghurt is manufactured by placing raw materials mixture in a contamer and
subsequently fermenting it (post-fermentation). On the other hand, soft-type yoghurt
and drink-type yoghurt are manufactured by mixing ingredients such as sugar syrup and
sarcocarp with fermented milk and the placing their mixture in a container afier
atomizing and homogenizing the fermented milk (pre-fermentation). The manufacturing
method of this pattern can be applied to any patterns for the manufacturing processes
described above, but preferably to the manufacture by post-fermentation.
[0014]
De-Oxygen Step
A de-oxygen step is a step or process for removing oxygen that is dissolved in

ingredient milk by adding inert gas into the ingredient milk or removing gas at low




[ 0014] De- Oxygen Step A de-oxygen step is a step or process for

removi ng oxygen that is dissolved in i4ngr edient mlk by adding inert
gas into the ingredient mlk or renpoving gas at low 4 pressure or at

vacuum The step is thought to bring benefit to protect proteins as
wel | as renoving oxygen. [0015] "Ingredient m | k" is ingredient of
fermented m |k such as yogurt, and that is also called as yogurt m x

and fer mgptReerldf vBltim, | TTHeSstdpOIS f@ﬂo@Fﬁt foQritg &eélt th YRRe@ préBRMAs well
i ngredi ent | k. Ingredient m Ik includes wthout sterilization and

with sterPIT2A0PéR*Y8Mgr edi ents or raw materials for the ingredient
m | k are [borsjexanple water, raw mlk, sterilized mlk, non-fat mlKk,

full -fat powdered m. k,. ski. m |k, butter.mlk .C
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ni trogen Qag,q.[0017] It is possible to renove oxygen dissolved in the

ingredient mlk by nmeans of degas treatnment in place of replacenent
of inert [88¥] The exanpl es of apparatus of degas treatnent are

appar at ugn iitade-af 1 elisp) i@ 5:68bshible b uglRd Wi/ PRRAsaNG okBZ0RE 1ROASIBA
(the whol e cont ths t.her eof rerei ncorpprated herein b lr]ef erence)
[0018] | PXYHER WA R B8 e/§ onsIeiLY cRegbinR: H PRI oris e s et @
to the exharit dishdtved meingrdient mik varyigen gdi bg aleurdof apptaenstndisedseinh
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incorporated herein by reference) The examples of “Inert gas” rare gas such as helium,
neon, argon, and xenon and nitrogen gas.
[0017]
It is possible to remove oxygen dissolved in the ingredient milk by means of degas
treatment in place of replacement of inert gas. The examples of apparatus of degas
treatment are apparatus that are disclosed in JP 2002-370006A and JP2005-304390A
(the whole contents thereof are incorporated herein by reference).
[0018]
In the de-oxygen step, a de-oxygen treatment may be executed to the extent that the
amount of oxygen dissolved in the ingredient milk (Dissolved oxygen level, DO)
becomes less than 5 ppm, preferably less than 3 ppm and more preferably less than 2
ppm.
[0019]
Fermentation Step
A fermentation step is a step for fermenting the ingredient milk. The fermentation step
may comprise two steps of fermentation. Through the fermentation step, it is possible

to obtain commercially acceptable fermentation milk. It is preferred for the present

invention to mix starter with the ingredient milk and then execute a fermentation step.




[0019] Fermentation Step A fernmentation step is a step for fermenting
the ingredient mlk. The fernentation Etep may conprise two steps of
fermentation. Through the fernentation“step, it is possible to obtain
commercially acceptable fernentation mlk. It is preferred for the
present invention to mx starter with the ingredient mlk and then
execute a fernentation step. 5 The ingredient mlk at the
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e

f er ment at nperature is from41l to 44 degrees C. [0023] The
f er ment at iTbe fehmestation cangditian seth Fafcareniafion wmpsratypdndebarsAtsted onth

tenper at UE&lSiCﬁﬁﬁMiﬁis%f LRebh&iine MRl Bnhduratiiemn mikfdmanckiboustd 6f 5
hour's andfeln:[nente mﬁk r%ﬂé 2examplf: of the condition is to keep the temperature of a
fermentation room (fermentation temperature) to be from 30 degrees C to 50 degrees C.
Under such a temperature, generally lactobacillus has high activity and thus it is
possible to promote fermentation effectively. The more preferred fermentation
temperature is from 40 to 45 degrees C and still more preferred fermentation
temperature is from 41 to 44 degrees C.

[0023]

The fermentation duration may adjust based on starter and fermentation temperature.

Example of the fermentation duration is from 1 hour to 5 hours and it may be from 2



6 hours to 4 hours. [0024] Usually to manufacture fernmentation mlk

enzynme is sterilized by heat sterilization after |actose is

deconposition at |ow tenperature with vi ewpoi nt of decreasing a

ri sk of contam nation of bacteria and then fernmentation is executed.

On the contrary, at the fernentation step of the present invention

may execute fermentation to a m xture of yogurt m x (ingredient

m k), staphi€io ARSENZYME, in which the enzyne is in an active state.

The ferma&}og on step of the preferred enbodi ment of the invention
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present invention is not limted to the follow ng exanples.
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i ngr edi entSTHENRIQT NN O5RIEYY blasdi JUBIHGMRYCn WD at tr%ma@r & ﬁ?frﬂ&tw(eéy
W 9% i nt mpfol& déc&ﬁp@ht% rafkdoft ‘i&@towtuﬁ:l’ tHud 3t Mve%eep-l'h&stlgtgfn@chlﬁﬂge of
ml k was 'Stlllf g g{g Cf orfmnutﬁ @ lv\gt
mlk was COOMEGSE" 2&5"8 iekis 260 piRerp of fAPenaged 8%?31/(5 F‘é‘é‘?

execut ed Bm:lﬁh‘fakesrrgmedllmgtpwﬂdcte so@afil. wt % of Lactase as enzyne and 2
wt % of s | act obacillus, that is used for Meiji's Bulgaria
Yogur t (a reg stered trademark) were added to de-oxygen treated

i ngr edi enWhenlthe dpgamanasipgt tate pinlfeods énmord thkn \Qaswier Fenpessile [to optain

pH becanerabemhidh hilRtwilPr969bRASE HrfcRBNUSE dsﬁg(r%rdf'litﬂosaﬁm@ﬁ@s
1 to 4) was qhtaj fernmen pbt ai ned

based on {8 7Safi@ Bd’gﬁﬁlinfwgﬁ%sd‘ﬁo"ttﬁ XHM%WQY%‘SEQ%WP%S Yi¥ept for

| acki ng ofE:dempesygen treatnment (Conparison Exanples | 7 and 2).

Further f ted mlk was obtained based on the sane conditions of
t he above i ng exanpl es except for |acking of de-oxygen treatnent
and wi t hobkamplds nf) tieninvenzgmere( Goipoad bptheekalowieg 3jorking examples. The

present invention is not limited to the following examples.

The ingredient milk was prepared by dissolving non-fat powdered milk (2 wt %) into
milk (87 wt %) and tap water (13 wt %). The ingredient milk was distilled at 95
degrees C for 2 minutes. Then the ingredient milk was cooled to 40 degrees C.  After
that a de-oxygen treatment was executed fo the ingredient milk. 0.02 wt % of Lactase
as enzyme and 2 wt % of starter, lactobacillus, that is used for Meiji’s Bulgaria Yogurt
(a registered trademark) were added to de-oxygen treated ingredient milk. Finally the
ingredient milk was fermented till its pH became about 4.7 at 40 degrees C.
Fermented milk (Working Examples 1 to 4) was obtained.

[0027]

As control, fermented milk was obtained based on the same conditions of the above

working examples except for lacking of de-oxygen treatment (Comparison Examples 1



[0028] To investigate the taste and quality of fernmented m |k, taste
of fermented m |k, deconposition rate, required tine for fernmentation
(required tinme to acidity of fermentea m |k becone 0.7 % at fernented
tenperature of 40 degrees C) of Fernmented m |k of working exanples 1
to 4 (fernmented mlk of the present invention) and fernented m |k of
Conmpari son Exanples 1 and 2. Table 1 shows the taste of the fernented
m Ik, E h%ﬂ%Opﬁg@i&l@{h&@é&@ﬂ( #v@sf%@tﬁﬁed %agbtdr&qmer ?ﬂné bcﬁ?ﬁ{éti(?ﬁ of the
ermentation of fernen 0 e sent invention an a
Conpar i sGROEKHAPH Iaeewy%]exs%é?@a iinerbbiaowera deainsih 6%6@5@1%
rate of laagtasgnefCohgraregt BiompleB).k of the invention and Conparison
Exanpl e ia@]eTast eDeconposition Rate [Vs]Fernmentation Tinme*1l Exanple
1lnoder at rness and sweetness79.33 h 0 m n Exanpl e 2noderate

sour ness hnmwmtends:s 851e53hd Quuality Bk derplested nmdllsy daste o6 ulenesngedamallk,

sweet nes §%§OI§§ Sl;'{m,"?l Fe&@lmg etnggnﬁg‘?réhﬁerﬁﬁ’tﬂfn” ‘?x%ﬁuﬁ’&g izl ?&?] ”&%cﬁté"g }??2

h 55 m n Average va deri vati on: 81. 43h

Conp Exarfe rraillébwm% §° ahieraonied mezﬂagﬁ 4&516&&6% o TEHED .
noder at e SMeelnesk é}?anliblé‘s5 1MoN 4%@&%@%@@1‘1&9& ﬂieaﬁﬂz@érﬁ invention) and

g? ' :'i\(; ?é: ?fgm%t%tegjom&g f} égm?/ai '1son ]gxamp[fes 11 (? %ur e[g.b F?:.h(t)\gs ‘[h%at%Qte Oof7theA)
fermented milk, the decomposition rate of lactose, and required time for fermentation of
fermented milk of the present invention and that of Comparison example.

[0029]
[Table 1]

Table 1 Taste and decomposition rate of lactose of fermentaion milk of the invention and Comparison Example

Sample Taste Decomposition Rate [%] Fermentation Time*1
Example 1 moderate sourness and sweetness 79.3 3h  Omin
Example 2 moderate soumess and sweetness g1.5 3h  Omin
Example 3 moderate sourness and sweetness 86.8 3h  Smin
Exampie 5 moderate sourness and sweetrness 79.7 2h 55 min
Average value * standard derivation: 818 + 34 3hOmint 5 min
Comp Exam [ moderate sourness and sweetness 824 3h 15 min
Comp Exam 2. moderate sweetness 94.1 3h 45 min
Average value % standard derivation: 883 =+ 83 3h 30 mint 15 min

*I Regured time to reach 0.7 % of acidity at 40 degrees C

[0030]

Normal phase column Asahipak NH2P-50, 4.6x250 mm (Made by Shodex) and Guide
Column Asahipak NH2P-50G 4A, 4.6x10mm (Made by Shodex) as HPLC were used
when the concentrate of lactose was measured.

10031}

As shown in the table 1, the average decomposition rate of lactose of working examples
1 to 4 was 81.8 % with standard deviation of 3.4 %, and average required time for

fermentation was 3 hours with standard derivation of 83%. The average




[ 0030] Norrmal phase col unm Asahi pak NH2P-50, 4.6x250 nm ( Made by
Shodex) and Gui de Col um Asahi pak NH2P-50G 4A, 4. 6x10mm ( Made by
Shodex) as HPLC were used when the coﬁ%entrate of | actose was
nmeasured. [0031] As shown in the table 1, the average deconposition
rate of |actose of working exanples 1 to 4 was 81.8 % w th standard
deviation of 3.4 % and average required tine for fernmentation was 3

hours W tfrcehpbaasH rderdfviatiogn onCo%iﬁ%%&fh@xﬁﬂﬁéﬁgeancﬁ 20869 erS%t (o]
rate of | actose, of Corgggt§ %bon exanples 1

st andar d HRATAEL FHTIGR angyerg %’reagléef@aa??r R disiop o Hburs and
f er ment atiiso mxmes 3v1ﬂosltlaﬁdeﬁmldieih§almnn of é§ mirtuesst dablar  stews izt i eanh off

15 m nut FRr men € mbI% OWSi e%e fopl liqf{agfergm ﬁgd %slt&@gfapéehgf Sg[lleéigt@t

i nvention as S e an OOd nce
taste) whindeswechttaste) mbie éhb fmnkntodl g ngfagongmnisex exguides hadodiffefeniciastat

taste even.fiRyEA M/e ﬁl%mh%rﬂﬂlfe@cih l{ﬁéagarh@ cbiBi SR TRARJ fuhﬁélsshows

Table 1 further sho qual ity (deconposition rate of

| act ose) thidhe aeplity @@cr@mn@tr%rlawfﬁ%cﬁﬂsal mshregyirgddans & fermieatatipn pkthe
were al m'éltmélﬁ'&i SARBveM hingosa UR! dahit VAR Rl srRidebiif®l fiQE fdrefemBmitaiohon

et b TR s e hnele i RHVE b cadod o S o L BB S D And g

quality. dﬁ'hﬁasp‘omﬂ‘eefetﬂmﬁed helkmeithoglatdé t4avemaad iqalityEx Blvpteen@eitbat the
general | y é{ﬁg&j 0%&1%?4’31 xg&lrg?eng qgj e%r}a(l rﬁ; %ﬁé&apﬁgﬁlq}sﬂﬁe@{mﬁ?&?ﬁﬁ is

| act ase WAS Not n redr f'ermnen
Conpar i sonarBfaotpkeé 38¢0euxmbg@m Wla@ nh*ae(tdedﬁ@ ehe angredienttrnidln the dermsnted

Wor ki ng Eﬁﬂ‘lggk%n%;aﬁ%rﬂExa[rQ}Qg%]ls ht RPRARESSe(1GMbEE HhER TP BY Weiing

nmeasured._ Curd |on was eval uated by nmeans of Neo Curd neter
( manuf actkxeEwplen 1 4 echno engi neering Co. previously naned Ho
El ectronifgp3yg.). The Curd neter neasures insert angl e to fernented

mlk b a nlfe with 100 i neasur ed
Tl e by Nl ettira fheie™ Has egpie . T I G Ve SR R
of the kmiNdeeCamdné¢ttreMB6? (imantfadturak bg | ieshnveemgitectingtCoi preasddy nhmed Ker

to the 109.4, Wl ggi)he:f Cg (ﬂﬂ@?%ﬁ&lé@ﬁg%{? Qﬁ%@ t@fferrjng Rl @Eﬁsm a

vertical axis an rzont axl s
same. Theogeridnifeorith hféO grw,@ght @dgsh@wdm wgesired vRIup biyrmeang oé chiyatxe.

i ndex of hardpessaMabife RAMID ﬁ&ébﬁﬂ ‘iiheelhﬁ&t dn@l'tﬁé’ Prmiﬂﬂltal EQ9 %3\]/6@@ hhe 2

shows the hardness of fernented obt ai ea ondj tion.
[ 0034] ['F%B ]’urther to the 100 g weig t The grapl!r1 makes the l%ngt% orll' 10 mm at the

vertical axis and the length of 10 g at the horizontal axis become same. The length of
the insert angle curvature till fracture is an index of hardness value (hardness and
clasticity) [g].

[0033]

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

[0034]

[Table 2}




9 Table 2 Fernentation Duration and Hardness of OCbtai ned Fernented
M | k Sanpl eHar dness (Curd Tensi on) Exagpl es | to 445 g Conpari son
Exanpl es | and 235 g Conpari son Exanplé 345 g [0035] The fernented
m |k of the present invention has higher hardness and has al nost the
sanme hardness as the fernmented m |k of Conparison Exanple 3, which is
manuf actured by conventional nmethod. On the contrary, the hardness of
the fermented m |k of Conparison Exanples 1 and 2 was 20% | ower than
that of the fernented mlk of the present invention or Conparison
Exanpl e 3. [00861 Tevenkiind urkigngiddlagnesgaidlbipined bymetediMik net hod to add

enzynme and st agi@ie Si nul t aneous| Yafdh@sicuterpemat ure)  GODO YNL10000
was used asmmww%mdi luted with
glycerin to 5 tines, conprises |lactase”that is derived from

Kl uyver omyces “paeetipas Exapiles |@pe? best r&aeti on tenperate, pH and

condi tion of kesgpagndinpd1y of GODO YA10000 is the same as those of
GODO- YNL. Nanely, the best condition of dissolving reaction caused by
GODO- YNL10000 is 35 to 45 degrees C and neutral region. GODO YNL10000O
gradually loses its activity under the condition of nore than 50
degrees C. GODO- YNL1000OO gradually loses its activity when it is put
under acid conditions such as |ower than pH 5. GODO YNL1000O protects
enzyme with glycerin. Thus GODO YNLI 0000 has inproved heat

resi stance by conprising glycerin. To evaluate the heat resistance of
original liquid of GODO YNL10000, GODO YNL10000 was heated at the

t enper at ul€85khown in table 3 for 1 hour and fernented mlk was

manuf act Urgd fQmchig HRIB GRNEHebd® Tn@Ribh BadRighbN G BXRTBhE hhs alB0B The

[ Tabl e 31 . . o
same hardness as the fermented milk of Comparison Example 3, which is manufactured

by conventional method. On the contrary, the hardness of the fermented milk of
Comparison Examples 1 and 2 was 20% lower than that of the fermented milk of the
present invention or Comparison Example 3.

[0036]

[Working Example 5] Evaluation of the method to add enzyme and starter

simultaneously (best temperature)
GODO-YNL10000 was used as enzyme. GODO-YNIL10000 (10000 U/g), which is

diluted with glycerin to 5 times, comprises lactase that is derived from Kluyveromyces

factis. 'Thus the best reaction temperate, pH and condition of losing activity of
GODO-YNL10000 is the same as those of GODO-YNL. Namely, the best condition
of dissolving reaction caused by GODO-YNIL10000 is 35 to 45 degrees C and neutral
region. GODO-YNIL10000 gradually loses its activity under the condition of more
than 50 degrees C. GODO-YNL10000 gradually loses its activity when it is put under
acid conditions such as lower than pH 5. GODO-YNL10000 protects enzyme with
glycerin. Thus GODO-YNLI10000 has improved heat resistance by comprising
glycerin. To evaluate the heat resistance of original liquid of GODO-YNL10000,
GODO-YNL10000 was heated at the temperatures shown in table 3 for 1 hour and
fermented milk was manufactured on the same condition as the working example 1.
[0037]

[Table 3]



10 Table 3 Evaluation of Heat resistance of GODO YNL10000 Heat
Temperature (C)Deconposition Rate (% Sjate of Enzyme Room
Tenperature(25 C)78. 8Normal State 4080. 1Normal State 4581. 9Nor nal
State 5077. 1Normal State 5576.9Normal State 6054. 1Low Activity

6523. 8Lost Activity No enzyne was added23.5 [0038] Table 3 shows
that the best reaction tenperature of GODO YNLI 0000 is around 45
degrees C. Wen the deconposition rate of lactose is nore than 65 %
it is possible to obtain fermented mlk with favorable taste. Thus
t abl e 3 shows Tehkt3 HwhpéarabiiHeatatsiftaoen dr@@Dal-YNedfedat ure to 55

degrees C brings,fayorable Ternmented n Iknen @%551?00% S g?ﬁ%(zjyme

t o manuf act - ool %}-'- ..u ded Sk " alwian =0 m 8 A0
m |k, after heRvostBmperaat{InCpf yogurt nig8 whi ch was execut edNormal State
deconposi tion of Iact?@e at | ow t enmper atur@ the fermented mlk

arranged to the best nperature of fernen a%ion. In that case,
enzyne | oses its actigbty by the heat sterdllg zation. The Normal State
deconposition rate of _Jactose for the fer ed m |k manufactured b
maanrsmof convent i onal 5bret hods is about 70m&rd]tven for the best CEQE“XI State
On the contrary when &9ODO YNL10000 and st &r@d®r was added Normal State
sinmul taneously it was ﬁossi ble to obtain 4c]8rrposi tion rate of
than 80 % It is thou8 t that when GODO YNL10000 and starter wa
added sinul taneously éfzynme finally | oses 33& activity by acid Lost Activity

Njf)ﬁga] State

r C .
oW %Ctlwty

generated through The decompasition of TacLose 1n the fernentation

step. [0039] 0 enzymeé was'a

[0038]

Table 3 shows that the best reaction temperature of GODO-YNL10000 is around 45
degrees C. When the decomposition rate of lactose is more than 65 %, it is possible to
obtain fermented milk with favorable taste. Thus table 3 shows that, temperature of
from ordinal temperature to 55 degrees C brings favorable fermented milk when
GODO-YNL10000 is used to manufacture fermented milk. Usually in manufacturing
fermented milk, after heat sterilization of yogurt mix which was executed
decomposition of lactose at low temperature, the fermented milk is arranged to the best
temperature of fermentation. In that case, the enzyme loses its activity by the heat
sterilization. The decomposition rate of lactose for the fermented milk manufactured
by means of conventional methods is about 70 % even for the best case. On the
contrary when GODO-YNL10000 and starter was added simultaneously it was possible
to obtain decomposition rate of more than 80 %. It is thought that when
GODO-YNL10000 and starter was added simultaneously enzyme finally loses its
activity by acid generated through the decomposition of lactose in the fermentation step.
[0039]

Fig. 1 is a graph that shows the time depended change of the decomposing rate of
fermented milk and the time dependent change of acidity of fermented milk when
GODO-YNL10000 (lactase), which is heated for one hour, is added together with
starter.

The circles in the figure show the decomposition rate of lactose and the rectangles in the
figure indicate the acidity. Fig. 2 is a graph that shows the time depended change of
the decomposing rate of fermented milk and the time dependent change of pH of
fermented milk when GODO-YNL10000 (lactase), which is heated for one hour, is



Fig. 1 is a graph that shows the tine depended change of the
deconposing rate of fernmented mlk anﬁ] the tinme dependent change of
acidity of fernented mlk when GODO Y I1_10000 (lactase), which is
heated for one hour, is added together with starter. The circles in
the figure show the deconposition rate of |actose and the rectangl es
inthe figure indicate the acidity. Fig. 2 is a graph that shows the
t ihrre depag{daﬂt &ﬁ'g&ﬁﬂ?}f stﬁr&@.f demaif(ﬂfd mgthe @tggreoshlofakvemmeéc&ﬁlpdﬂtidﬁ adof
the tinme en chan of . 0 r ed, m n YNL100Q00
(1'2ct ase) =i i the FABRIES S o Tihee IPRE R Ty ST QPR o P
starter. abhBtyciofcFementedt melkf iigproayes hebert Hectaec anplssomposedr atomgofwith
| act ose L& dne S i e5fl el Nd] t —_
Fi gure 1af§ﬁr(’)vvs }tofrlllag) }t %E%éi dlﬂ %%/rgo% %hgwﬁe}}ll?ggkfn%%%ei %}Ié&?/géﬂe geﬁ milk
| act ose idecygssspsadertecdnecopmprsdderlonerivish feomeprliy BeL8B8SesFi gure 2
shows thapopty val ue of the fernented mlk decreases when |actose is
decorrposqva ong wth f ent.at | on pragresses 0040] fWorki ncc[;
Exanpl e ng,, Example 6], Exaluatio e dguethod, 16 add cenzyme, and starter
si mul t anefusliahcOWNIP UAIpuniNext the anmount of added enzynme was
eval uat ed,_ Fernente 1k was manuf acture t he sanme conditions. as
Ehose of ok i RrY L Bou M A AT B0 g el AR AR Bobt A0 e
anount (wighes lsama conditaink eas4 thasgetthdre wiathing teaxampte df ergepk depiadding
GODO- YNL Aha r
shown i n](?ggl%e 4, qu(?(f%te{h?a%ﬂ%"t}l@%%t{%s F%ﬁ?lgg?éagfetsﬁgo %egﬁs}ﬁl‘ﬁﬁgg bt Bfter
measur emditepibg GORQ-Yald OPL dariaer) ciar els bowatt PhelepissulG ofhe result was
neasur emefibwlln it 4 Peld GF a6 -1kt fdideSCOoRBiIPef ARMren @04 F-KTiadklde
4] Tabl ﬁﬂ'g%ﬁal ation of tﬁeat remgtance of Iﬁ( 1}9%80 Addi ng te
of Deconpdsiti BiiGeite W5t PaCITUE PhymeaspeHsat (@ ligh t FplEmagcos-iayds

Chromatography.

[0041]

[Table 4]

Table 4 Evaluation of heat resistance of GODO-YNL10060
Adding Rate of Decomposition Rate of Lactose (%)

Lactase (%) F-kit HPLC
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 85.4
0.12 84.8 84.7

[0042]

Table 4 shows that even though about 0.05 wt % of lactase is sufficient to obtain
favorable decomposition rate of lactose. Further it shows that it is possible to obtain
high decomposition rate of lactose when 0.1 wt % of lactase was added. Previously,
the conventional method for manufacturing fermented milk control the quality of
fermented milk by frequent measuring of decomposition rate of lactose by using, for
example, Medi-Safe (Trademark). On the contrary, adding enzyme (lactase) and
lactobacillus (starter) simultaneously brings very high decomposition rate of lactose as




72.9 0.06 71.2 74.2 0.07 76.9 78.2 0.08 78.6 81.7 0.10 81.4 85.4 0.12
84.8
12

shown in table 4. Thus it is possible to obtain favorable fermented milk if amount of
lactose that is added is controlled when enzyme and lactobacillus are added
simultaneously.  Thus adding enzyme and lactobacillus simultaneously makes
controlling of product easy and brings improvement of productivity.

[0043]

[Working  Example 7] Evaluation of the method to add enzyme and starter

simultaneously (Evaluation of Derivation)

10 rots of fermented milk, which decomposition of lactose was executed at room
temperature, were prepared and decomposition rate of obtained fermented milk was
measured by means of F-Kit, The result is shown at figure 3. Fig. 3 is a graph that
shows the measured data of decomposing rate of manufactured fermented milk.
Figure 3 shows that the decomposing rate of manufactured fermented milk is stable at
high value.

[Industrial Applicability]

[0044]

The present invention can be used in food industry.




84.7 [0042] Table 4 shows that even though about 0.05 w % of | actase
is sufficient to obtain favorable decggposition rate of |actose.
Further it shows that it is possible to obtain high deconposition
rate of |actose when 0.1 wt % of | actase was added. Previously, the
conventional nethod for manufacturing fernmented mlk control the
quality of fennented m |k by frequent neasuring of deconposition rate
of | act og&.AWMSisi ng, for exanple, Mdi-Safe (Trademark). On the
contrary,, d g .
i mul £ andons SR ?ﬂ%@fé&ﬁﬁﬁgﬁﬁ%@e@%"m‘Nh?%ﬁc%#%%ﬂ‘é%o% RPEENGldn s 1oy,
shown in f@@tﬁn@ngmgmdy@tml lﬂ @atpmmrlst%smrtﬁr@m gizynkavor abl e fer nent ed
mlk if BeHiynh@H&s%@t 15}'11%? aétﬁzaﬁ&@'ﬁﬂnéuﬁaﬁ%@%h%& %eé"ﬁ@@ctﬁﬁ%&{ﬁ%ménd

| act obaci | l.us aréeé added si'nmultaneous!y., Thus addi ng enzyne an
| act obaciTF¥i08 28]l Fa IEFRIBRASE Jackose S¥hiely it %]uidF(h@‘ 816 IBEHIFat méléfsvheéh@w

brings i rpgavenantn aétivrsedelchivity. [0043] fWorking Exanple 71
Eval uati on of. t add enz me .and starter S|nultanegggk9%m]

e neth t d
CEval ot (TR Bernoos gHiRert SOmETEY o JPars 8 riof ixeiien
deconpositteatiendfo thadtgpeBeasiilebataetibdfcahentogtedpenper at ure, were
prepared and deconposition rate of obtained fernented ml k was
nmeasured by neans of F-Kit. The result is shown at ure 3. Fig. 3
is a graphAuhethodiosmsnafretumiaa femstted anilk mfacwdm@\si ipak.e of

manuf act upeekif eleRnf 86 iThdtkse tﬁé BYER 0B V\ﬁlmvﬁ%n?/&aftrmh KGR rARESIPG. T at e
of manufactured fernmented mlk is stable at high valde. [I'ndustri al

Applicability] [0044] The present invention can be used in food
i ndust ry.3. AkdetkddolMmanufacturing fermented milk in accordance with claim 1,

wherein at the fermentation step the enzyme loses its activity because of decomposition

of lactose that is included in the ingredient milk.
4. A method for manufacturing fermented milk in accordance with claim 1,
wherein the fermentation step is a step for making decomposition rate of lactose of the

ingredient milk be 75 wt% to 90 wt%.

5. Fermented milk manufactured in accordance with any one of ¢claims 1 to 4,




. A nmethod for manufacturing fermented mlk which conprises a
fermentation step for fernmenting ingre@%ent m |k that conprises
starter and enzyne, wherein enzyne has best pH of activation in
neutral region and loses its activity in acid region and can
deconpose | actose which is included in the ingredient mlk when the
enzynme is in an active state, and wherein the nethod further
conpri ses ABSIERAKYgen step for executing de-oxygen treatnent to the
ingredien% nllk ?efore the fermenting step. 2. A nethod for
manuf act urPhg Fermented nmilk in accordance with claim 1, wherein the
enzynme |s{DaﬁtésﬁnDhECboﬁ@wnnaﬁnmhwammmesnv$@Nﬁ¢DmmKMuyN@wmww@ésunmg
Iactls t a r r i

wth ol ai neToaRer o ol el BRI R, e SR i s T PP b EePr St
act|V|ty B@%@H@%h%ﬁ“@@@@ﬁﬁ65|tlon of lactose that is included in the
|ngred|enqhﬁhﬁx@rséhnﬁgnethod for nanufacturlng fermented mlk in
accordanc th cl ai %Qereln t@g}fer {1 ?9#% ﬁ EhSte f.or
maki ng de Besnfipp s difgeteddp amed Tgpary “FH’ér & ik khah §orBrifE oy
to 90 W %a stdp ofFermaning dharingkediomn ufi kathatr @thprivesozemd and @ swpt df easgutiope
of clains t T t] t,. of . t

present |ﬁ%eﬁ% %1ﬁgfi(;n?ﬁ%@yégﬂgnﬁgﬁﬁn%@bkggnagﬁ$§%?h§§gggfbeéx}q Q§
m |k that actavnticeep rgotidl tegsmearshtbsefudh iactjvityegarad esgonfand kwen slopatipdson
of lactob

di reot ed tqéc;dtclésle%lﬁgg ﬁ@l@féﬂaﬁﬁ El}{l?g:?'@(ﬁeﬁt i15QUh¥%h B%JGH-EPIEAG 1%:}41551{ hQRelshte,

manu act uri ng er nment I’I Ses
a step of /ehawatbyibe W‘PékIP&EP(@HP]éﬁPerﬁinb § 13 pepsibloiepicrs é@%ﬁlﬂ?r@ﬁd Sndlity

step of ex ibsagoplehe Q¥R LT ElatBNREART @nkjites! By roRb&IitAg &-68ygen
The enzyne h gesé ? (& actgﬁggg g in n?utral region and loses its
activity ARG O G AU GEE ﬂﬁ@gﬁ'Pﬁé?Bse whi ch is included
i n the ingSdcitehFignte Figdaeh t he enzyne is in an active state. As
shown by the working Exanples herein, it is possible to keep good
taste and quality regardl ess of the condition of |actobacillus and

enzynmes by executing de-oxygen treatnent to the ingredient mlk
before fernentation step. [Selected Figure] Figure 3



