Fermented mlk with |ow | actose content and a nethod for manufacturing the
sane Field of Invention [0001] The present invention relates to a nethod
for manufacturing fernented m |k that has stable taste and quality

regardl ess of activity of |actobacillus and enzyne by using de-oxygen
treated ingredient mlk, and the fernented m | k manufactured by the nethod.
[ Back ground of Art] [0002] Japanese Patent No. 3389377 (Patent Docunent 1)
di scl oses_ a net hod for nufacturing fermented mlk using a kind of enzyne,
| act ase, Tgnehicn qullnadh gawa?fﬁswqﬂ'ﬁn@ apiched dprananydasturiedhesamsi ty in acid
region. The nethod for manufacturing fernented m |k disclosed in the Patent
Docunent 4ig%g§qpqlqllactose by means of the |actase while the nethod nmakes
the | act a<&“%se 't'e activity by fernmenting the ingredient mlk thereby the
acidity dfbthHe ingredient milk getting low. [Prior Art Reference] [Patent
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That is heee)se if activity of lactobacillus or activity of enzyme changes,
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m |k is manutactured under the sane conditions. | erefore one object
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[Prior Art Reference]

[Patent Document]

[0003]

[Patent Document 1]  Japanese Patent No. 3389377

[Disclosure of Invention]

[Problem to be solved by the Invention]

[0004]

I'ermenting 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 1 has another drawback that taste and quality of

fermented milk differs depend on a lot even though fermented milk is manufactured

under the same conditions.

[6005]

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]



[ Means for solving the problenmy 2 [0006] The invention basically based on
a new i nsight that when de- oxygen treatnent is executed to ingredient mlKk
that conprises enzyne before fernenting the ingredient mlk it is possible
to keep good taste and quality regardl ess of the condition of |actobacillus
and enzynes. [0007] Nanely, the first aspect of the invention is directed
to a nethod for manufacturing fernmented mlk that conprises a step of
fernentinﬁ)@gf ingredient mlk that conprises enzyne and a step of
executing 8 oxygen treatnent before the fermenting step. The enzyne has
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shows th%lﬁﬂoﬁﬁné}ﬁpgf‘% u%ﬂﬁ&e d‘?&&%? 19885e”98rﬁfm&d m ?he ingredient milk
whereby the enzyme loses it activity. Further the preferred aspect of the present
mvention makes decomposing rate of lactose of the ingredient milk be 75 wit% to 90
wit%o.
(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,
[Fig. 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



of fermented mlk and the time dependent change of pH of fermented mlk
when 3 GODO YNL1000O (Il actase), which is heated for one hour, is added
together with starter. [Fig. 3] Fig. 33is a graph that shows the neasured
data of deconposing rate of manufactured fernmented nmilk. [Best Mde for
Carrying out the Invention] [0011] The method for manufacturing fernented
mlk which relate to the first aspect of the invention has a de- oxygen
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concerning the Ingredient Standards for Milk and Dairy Products. The examples of
“fermented milk” of the present invention are set-type yoghurt (hard-type yoghurt,
solid-type fermented milk), soft-type yoghurt (paste-type fermenied milk), and
drink-type yoghurt (liguid-type fermented milk). The preferred fermented milk of the
present invention is set-type yogurt such as plain type yogurt. Generally, plain-type
yoghurt is manufactured by placing raw materials mixture in a container 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 after
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.

[6014]

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



4 pressure or at vacuum The step is thought to bring benefit to protect
proteins as well as renoving oxygen. [0015] "Ingredient ml| k" is ingredient
of fermented mlk such as yogurt, and4 hat is also called as yogurt m x and
fermented mlk mx. It is possible to use any type of known ingredi ent
mlk. Ingredient mlk includes without sterilization and with
sterilization. Ingredients or raw materials for the ingredient mlk are for
exanple water, raw mlk, sterilized mlk, non-fat mlk, full-fat powdered

milk, skilHFSH AT a vagit-er i 9190, 1s thuell to temngiepeife proed mer thing eheeht r at e
(WPO), wheyepoohgbRydenol ate (WPI), Al pha lactal bunmin, and Beta
| act ogl OgHbLﬂ It is possible to add heated gelatin to the ingredient mlKk.
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i ncorporated herein by reference). n the de-‘oxygen step,
de- oxygem&h®ht ment may be executed to the extent that the amount of oxygen
di ssol vedodmit he ingredient mlk (D ssolved oxygen |evel, DO becones |ess
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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
o 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.



The ingredient mlk at the fernentation step may conprise enzyne. [0020] It
is possible to use known starters as "starter"” of the present invention. A
preferred starter is lactobacillus starter. It is possible to use one or
nore than 2 kinds of |actobacillus starters selected fromthe group of "L.
bul garicus, S thernophilus, L. laths, L. gasseri, strains in the genus

Bi fi dobacterfum and |actic acid bacteria and yeasts generally used for
manuf act rmented ml k". Anong these, starter that conprises L.

bul gari cu ’ea}ﬂ%fC%emtlﬁﬂfﬁbtg]ﬁifqrﬁ@?mﬂ@ﬁ CHMARKPERL @RE st andards of the
Codex Stddard, is preferable one. It is possible to add other lactic acid
bacteri a, and Bi aild bact er ds o
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10023]
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



[ 0025] When the deconposing rate of lactose is nore than 65 w% it is
possible to obtain fernentation mlk with favorable taste. Preferred
deconposing rate of lactose is nore tlsan 75 wt% and it may be 75 wt % to 90
w%and it may be 80 wt%to 90 wt % [ Exanples] [0026] Exanples of the
invention are explained by the follow ng working exanples. The present
invention is not limted to the follow ng exanples. The ingredient ml|k was
prepared by dissol ving non-fat powdered mlk (2 Wt % into mlk (87 w %
and tap BOC9UR 09, The ingredient milk was distilled at 95 degrees C
for 2 mooey. Then the ingredient mlk was cooled to 40 degrees C. After

that a dg-.0x n treatment was executed to.the.ingredient mlk. 0.02 wt %
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[0025]

When the decomposing rate of lactose is more than 65 wt%, it is possible to obtain

fermentation milk with favorable taste. Preferred decomposing rate of lactose is more

than 75 wt% and it may be 75 wt% to 90 wi% and it may be 80 wt% to 90 wt%.

[Examples|

[0026]

Examples of the invention are explained by the following working 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 to 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 conirol, fermented milk was obtained based on the same conditions of the above

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



Exanpl e 1noderate sourness and sweetness79.3311 0 m n Exanpl e 2noderate
sourness and sweetness81.53 h 0 m n Exanpl e 3noderate sourness and

sweet ness86. 83 h5 m n Exanpl e 5noder at’e sourness and sweetness79.72 h 55
m n Average value = standard derivation :81.8 3.43h Orin 5 mn Conp Exam
| roder ate sourness and sweetness82.43 h IS mn Conp Exam 2. noderate

sweet ness94. 13 h 45 m n Average value standard derivation :88.3 8.33h 30
mn 15 mn *| Regurec| tinme tq reach 0,7 %of acidity at 40 degrees C
[0030] NAPfret)- pﬁ‘é@é‘irc‘g’ﬁ%e%’é}rlﬂ Pak oRipped dgsedsom ke s Lo BRodex)
and Qui dewbGed workifisahingads MNoR-b0ecidAy offdSxLimucMactar by whrdexidiag HPLC
were used when the.concentr.ate th | act ose was neasured. [0031] As shown in
the tabl é™ PR @p@}p&b@lﬁf&%ﬂ%g ?‘tion rate of | actose of working exanpl es
1 to 4 wd80B]. 8 % with standard deviation of 3.4 % and average required

;i/gsagce)r 'Ifoe'hﬂ%mgﬁw AR Wk %n@%ﬁtywo% *Teﬁe%‘&aﬁa‘%‘ik?‘%éété’ ‘%tfl i%lqn&lftec? ‘n%?f?, The
decomposition rate, required time for fermentation (required time to acidity of
fermented milk become 0.7 % at fermented temperature of 40 degrees C) of Fermented
milk of working examples 1 to 4 (fermented milk of the present invention) and
fermented milk of Comparison Examples 1 and 2. Table 1 shows the taste of the
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 | Taste and decomposition rate of lactose of fermentaion milk of the invention and Comparison Example

Sample Taste Decomposition Rate [%] Fermentation Time*1
Example | moederate sourness and sweetiess 79.3 3h  Owmin
Example 2 moderate sourness and sweeiness 81.5 3h Omin
Example 3 moderate sourness and sweetness 86.8 3h 5Smin
Example 5 moderate sourness and sweetness 79.7 2h 55 min
Average value & standard derivation: 818 £ 3.4 3h OminZ 5 min
Comp Exam | moderate sourness and sweelness 824 3h 15min
Comp Exam 2. moderate sweeness 94.1 3h 45min
Averape value £ standard derivation: 883 + 83 3 30 mindk 15 min

#1 Requred 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.

[0031]

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 8.3%. The average



8 deconposition rate of |actose of Conparison exanples 1 and 2 was 88.3 %
with standard deviation of 8.3 % and average required tine for
fernmentation was 3 hours and 15 mnutes with standard derivation of 15

m nutes. Table 1 shows that each of fernmented mlk of the present invention
has stabl e and good taste (val ance of sour taste and sweet taste) while the
fermented m |k of comparison exanples had different taste even though they
wer e manu%zactured in the @8106? 2{%{“ ons. Tabl e further shows that the

qual ity (EEORPILGR ifdh ¢ DREESOTR SEUPRGHI I 807 €i 18 P8P TetiBnt ati on

?f tpe fentmﬁ@tce@h\rhmtlbk g\fvese%,aén’ainﬁbrawﬁzqsﬁﬁenmIfdna”cqnl@imttoyn van g Hoaq;wélﬂed time
or er a erLvations

compar i son S 42, SGhaE BN Rua BIS5Y mides} ndiBisel ek TR eER S o ¢ ast e

and qual |Itynei1¥¢6bm§é ofh tlteeprefeat IIWhmlmtah@tabt@falﬁqgwpdnmmfvaExmml wuBtabls

general | yan\';lss%g:emgt@) Wialnd 'PJ%@&E&%W (l;{kcdn dmyﬁgagﬁﬁﬂéfﬂad ?ﬁ%%}hsﬁstkam ase

was not added to the i ngredi ent er nent ari son
Exanpl e VR Uflcmshd,h@y W@i%a\?éUfﬁﬁﬁ@dlfadh%éfém% Regflitipnse  drblvdrirthey @Qafﬁpl es 1

to I4 EOQB&]M\I@%&W nRESA %tl&%f&ﬂ[@ﬁ%’epﬂﬁ ﬂe@mrmaﬁymcrem@ﬁfd@loﬁ gngkon was
eval uat e

factu ed t echno
oral hoer el @Eweaﬁgkwh&weﬁme.%11@8%@ e gnrat 596 B e,
measur es ladskerivatamg! eNtmefyeitrbowe thati 1Iekneblyodsslf r@xﬁpaﬂ@uﬂmklms‘ eamd £h 100 g

el gt angoshogilfie AEASULESuNELNG PINTSans o0h SUINRt IS The erkieal axts

of the gr and Xi 89T s Sht t hat
is added mftth@dhe)ﬂ" Qcmmahlemlcﬁtxaglpimeﬁ ghtgencThidy gsqbwhmkmaftﬂqen&mdgmhﬂkors 10 mMm

at the V%zﬁﬂu@é’étm%' SB@E@Qsct Retabengt Iﬂopﬁdd%g 19 1l iﬁghﬁ gﬁrdﬁl?rth@lfel%ht%dbecone

sane. The of the_Insert an curvature acture Is an i ndex of
har dness r\}%!f ag Conmrasass aimric &) laélg%iﬁ& {p) havg moededsie thanhat of dpskwset he

har dness R¥anfp@dsmeddtsed mi | k obtained in each condition. [0034] [Table 2] 9
Table 2 E nt ation Duration and Hardness of (btained Fermented Milk
Sanpl e Eigérﬁes 1 to 4 Conparison Exanples 1 and 2 Conpari son Exanple 3
Har dness Na&Qurldirdress{@m)l tension) was measured. Curd tension was evaluated by means of

Neo Curd meter M302 (manufactured by I techno engineering Co. previously named lio
Electronic Co.). The Curd meter measures insert angle to fermented milk by using a
yogurt knife with 100 g weight and show the measured value by means of curvature,
The vertical axis of the graph is height of the knife and the horizontal axis is weight that
is added further to the 100 g weight. The graph makes the length of 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]



45 g 35 g 45 g [0035] The fernented m |k of the present invention has

hi gher hardness and has al nost the sanme hardness as the fernented m | k of
Conpari son Exanple 3, which is manufaagtured by conventional nethod. On the
contrary, the hardness of the fernmented m |k of Conparison Exanples 1 and 2
was 20% | ower than that of the fermented mlk of the present invention or
Conpari son Exanple 3. [0036] [Wrking Exanple 5] Evaluation of the nethod
to add enzyme and starter sinultaneously (best tenperature) GODO- YNL10000
was used as enzyme. GODO- YNL1000O (10000 Wg), which is diluted with

glycerin to 5mqe'2n?§mez§9im?bn§@c§ aluﬁ‘i‘%é}é& OH:J@J% -“19!1% {cd}/ q}. fromKl uyveronyces

| at hs. Thu
activity of—GOmoRk eon YNL. Nanely, the

best conditi dmlo;ﬁlesdns%lw ng reactl om;pgused by GODO YNL10000 is 35 to 45
degrees C anCt‘d]ﬁ,Hﬁsli,,@tm[’ns]gé pﬂdeODO YNL10000 gr adually loses its activity
iy

under the condition of nore than 50 d ees C. GODO YNL1000OO gradually
loses its actTVIPERFWHERPES is put undére acid conditions such as | ower than
pH 5. GODO YNL1000O protects enzynme with glycerin. Thus GODO YNL10000 has

i nproved heat resistance by conprising glycerin. To evaluate the heat

resi stance of original liquid of GODO YNL10000, GODO YNL10000 was heated at
the tenperatures shown in table 3 for 1 hour and fernented m |k was

manuf actured on the same condition as the working exanple I. [0037] [Table
3] 10 Table 3 Evaluation of Heat resistance of GODO YNL10000 Heat
Tenperature (C)Deconposition Rate (% State of Enzyne Room Tenper ature(25
C) 78. 8Nor[(5@,l5} State

The fermented milk of the present invention has higher hardness and has almost the
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 Ixample 5] Evaluation of the method to add enzyme and starter

simultaneously (best temperature)
GODO-YNL100600 was used as enzyme. GODO-YNLI10000 (10000 Ufg), which is

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

lactis.  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-YNL10000 is 35 1o 45 degrees C and neutral
region. GODO-YNL10000 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-YNLI10000 protects enzyme with
glycerin.  Thus GODO-YNL10000 has improved heat resistance by comprising
glycerin.  To evaluate the heat resistance of original liquid of GODO-YNLI10000,
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]



4080. 1Normal State 4581.9Nornmal State 5077. 1Norrmal State 5576. 9Normal State
6054. 1Low Activity 6523.8Lost Activity No enzynme was added23.5 [0038]

Tabl e 3 shows that the best reaction tlenperature of GODO YNL1000O is around
45 degrees C. Wien the deconposition rate of lactose is nore than 65 % it
is possible to obtain fernented mlk with favorable taste. Thus table 3
shows that, tenperature of fromordinal tenperature to 55 degrees C brings
favorable fermented m | k when GODO YNL1000O is used to manufacture
fermented mlk. Usually in manufacturing fermented mlk, after heat

o ey ot e B T PR PP ACAIRELALE", S 201020
fermelnt ation. |Hedth@ineas@e (Che enzymechppesitibd Ragqbd)vi ty bgtageh(qm@%qe
sterilization., Thedeco nrate of ToSe Tor the Termenred ik
manuf act ur ed By HWAREPHR ‘%%h\gléﬁtl onal hg s is about 70 % eveéYrfgl Sl
best case. On the contrary when GCDOYNLl@@.@O and starter was qqggg] Staic
simul taneously it vva45p035| ble to obtain gﬁgonposi tion rate of I\Em | han 80
% It is thought that™when GODO YNL10000 starter was addedvorma Siafe

si mul t aneously enzymesofinally loses its aggivity by acid gener a@ghat Hlarugh
t he deconposition of Jl.actose in the ferme%)gti on step. [0039] Ig_g. élsl S a
graph that shows the t'i mne depended change the deconposi ng rat®" tate
fermented mlk and th tine dependent chapge of acidity of ferppatedivigyl k

when GODO YNL1000O (Il actase), which is he d for one hour, is_added
t oget her vm-t-h—s-t-a-r-t-(e-ég—lhe—z;.l-r.c.l-ec ) fhe% §m-re_.s;.l:a.L:AL\L_I'...I;Le dm‘nhﬂﬂéfq“ivﬂﬁ

rate of |actose Hodnthe: wecidegl es in thezjsgure i ndi cate the acidi ty. Fig.
2is a grs that shows the Tie depended change of the deconposing rate of
fer ment ed Ik and the tine dependent change of pH of fermented m |k when
GODO- YNL1Q6R03 chaed ﬁﬁE)he vt ednciion k‘@ﬁie@éimfeodf @0@@%100@0 1s1émaﬂﬂa§

t oget her dWlth W he ci rc} H%t . econﬁlom tion
ate of IMEEBsE" MRtk TeobianGHES riiof Hitor §ade TGS sPat (HOSDRVAI Ues.
Figure 1 0®tanw§ezmhaﬁedtrmﬁ< atthditoralf thse. nEftedabie I3I@hlowprthme&mphmm:baa€t ose is
decor’rpos%niiloqgligalvqﬁtnﬂ) C?%mjgerat 5'0% e%EO@rlﬁﬁggsﬂa\ffé@gri%rn%cn%;cp\ﬁsﬂkt r\}men pH val ue

of the fernen eases Wit h

f er ment atf@ROpY Vi €¥¥els us§o@soinyiamsvki fpgnmcanmille GI]JSLEﬂallma‘.tan@fac%@ﬁng he
met hod t ge.adeic@nzyine ane: steal t Q&riiglalibh t 3NeQURLY LAATMILY 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 simultancously it was possible
to obtain decomposition rate of more than 80 %. It is thought that when
GODO-YNLI10000 and starter was added simultancously 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-YNLI10000 (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



Next the amount of added enzyne was eval uated. Fernented m | k was
manuf actured on the sane conditions as those of the working exanple 4
except for addi ng GODO YNL10000 at thelamount (w% shown in table 4
together with starter after keeping GODO YNL1000O (Il actase) for 1 hour at
38 degrees C. The result was shown in table 4. In the table F-kit indicates
the result of neasurenment by F-Kit and HPLC indicates that the result of
measur enent Hi gh Performance Liquid Chromat ography. [0041] [Tabl e 4]
Tabl e 4 EVAR8oH: ofo e eElpes@féfﬂ%Semdiw@@wm@l BIeCmUASHE Rt of
Deconposiihitose dRat@e afcidnalt @s the(Wfurd-paiasahé W Falked HPE&ire 0.588wd $haBthé2. 9 0. 06
71.2 74. 2&09di87 0¥6f69rm?3§t'e§ Qdil(ﬁs improves when lactose is decomposed along with

fermentation progresses. Figure 2 shows that pH value of the fermented milk

decreases when lactose is decomposed along with fermentation progresses.

{0040]

[Working Example 6] Evaluation of the method to add enzyme and starter

simultaneously (Amount)

Next the amount of added enzyme was evaluated. Fermented milk was manufactured
on the same conditions as those of the working example 4 except for adding
GODO-YNL10000 at the amount (wt%) shown in table 4 together with starter after
keeping GODO-YNL10000 (lactase) for 1 hour at 38 degrees C. The resuit was
shown in table 4. In the table F-kit indicates the result of measurement by F-Xit and
HPLC indicates that the result of measurement by High Performance Liquid
Chromatography.

[0041]

[Table 4]

Table 4 Ewvaluation of heat resistance of GODO-YNL10000
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



78.6 81.7 0.10 81.4 85.4 0.12 84.8 84.7 [0042] Table 4 shows that even

t hough about 0.05 wt % of |actase is sufficient to obtain favorable
deconposition rate of lactose. Furtheri2zit 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 fernented mlk by frequent neasuring of
deconposition rate of | actose by _using, for exanple, Medi-Safe (Tradenmark).
On the coWePEry g d; nah*éwwﬁosmbéec@a%&m&qu %TF%%W P i smepiiedt)

si mul t anelguiskey thad RYddel Vis he@tirotieg owWpasi dozpie r @tde 18jiolaatiuesereagddeli2 shown
in table 4, ghus Ht isr1 oss%ﬁle to obtain IaV%ra | e ternentqg mlk if
amount  of PAEEEIE Y hat 1S 44HBE PEYEENPE) 18 PHHER HPYMICARY | Rek%Sbaci | 1 us
ar e addeccwimilingaxeoudstyeasinusbraddiimgroennymef andluti@dtyobaci | | us
sinultanaggﬁyy makes controlling of product easy and brings inprovenent of
productivity.” [0043] f Working Exanple 7] Evaluation of the nethod to add
enzyme andvéerk apxamipley| A g haalie o anethe B¢ | sngvingniand 18aiet s of

f er ment edsj il lieo W ety HeeenBoD il aknef | actose was executed at room

t enperat ure, were_prepared and,deconposipionﬁ;fte of obtaineg fernented
mlk was teadarddenyerieamilorinciideconprsitionsel {aciase SHSwRkCAHCf i uPeN3. Fig.
3 is a griapheiahat, shevsefdhal sRasucesthwdalon afe decanpesifaghehailemik was

ot act oS SITERLES 1, AV SRl 30 AECTREUAA 0 o

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.



[I ndustrial Applicability] [0044] The present invention can be used in food
industry. 13 CLAIMS 1. A nmethod for manufacturing fernented m | k which
conprises a fernmentation step for ferh&nting ingredient mlk that conprises
starter and enzynme, 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 enzyne is in an active

state, a l\giei n the method further conprises a de-oxygen step for
executin =‘0kygen treatnent to the ingredient mlk before the fernmenting

step. 2.1, A mehbdtbriemufmuuinadtuidneg hiek mBrhednpikds 4 Rraeaeichadigeion t h
clainll,,_1%g1%p.gq%k§n%gpq Hs IaQtas%ﬁ%he(P[igén of which derives from

Kl uyver or§fEEEUpEREediens K that Gompripes STeh BV fng fermented milk in

accor dancéewin hnayhei hms bestwlrepBaativatiornt inenchieal megivabindhset ibpadtivigy énagydre | oses
its activit : gggg ib: n: ci ose that «i.s inel in the
ingrediex%gﬁgﬁﬁféﬁigmgﬁﬁggﬁo fgphgggﬁﬁég?ﬁ%%ﬁbﬁfégﬁéﬁfgdhggﬂﬂ%ﬁﬂmg

accor dan€BZying 1§ g iiaRGve stafthépdi n the fermentation step is a step for making

deconposiviicim R en@hod AGHIRSEcRHiprihe J 0808dIgN e MhK e?@cu?iﬁg WicZ8:0,2e: 90 W %
5. Fernmented m |k nanufactutiﬂjln ccordance wth any one of clains 1 to 4.
treatment to the ingredient milk before the fermenting step.

2. A method for manufacturing fermented milk in accordance with claim 1,

wherein the enzyme is lactase the origin of which derives from Kluyveromyces lactis.

3. A methed for manufacturing 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 miik be 75 wt% to 90 wt%.

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



