[Document]Specification [Title of Invention] Dairy product in which whey is used, and method for
manufacturing same [Technical Field] [0001] The present invention relates to milk-related
processed foods in which whey is used, and a method for manufacturing the same. [Background Art]
[0002] Milk and dairy products are wideiy favored around tn.e world regardless of age or sex, due
to their Hat nutrition.al values and good flavors. Milk-related processed foods (dairy products) as

representeoH% g,%ﬂgggpd various t? g%gtfglé%q__sleo%re fermented milk wherein casein is a major
Cc

protein source, ich iscoadulated by lactic acid fermentafjon, a decrease in pH, and an action of.
proteolytic enzymes (such as rennet), etc. Other produhts such as ricotta cheese are also known, in
which, other than caseln, whey protein. is used. as a majcm pioteim scurce and is coagulated by heat
denaturation “foBb8] ©F ANEREIRE Milk and dairy products, in recent years high functionality ity of

whey has afitacted particular atfeption,Hawevers thedise ghwheydadimited. o specified faod,
products such as modl fled milk powder- for babies and Infants, 1 inirfld diet for persons requiring
long-term carel@and health foods for athieMes, as well as nharmaceuticmi products. ib date, as a food
product usi q,wci'ﬁxfégtﬁpi%{g (inted milk obtained as follows has been known (Patent Document
1)- a whey protein is subjected to"Pbkiled.depradation. byhydrolyticenzymes, heat treatedtioraake a
micellax wheyqrotein, then lactic acid fermented_ [0004] As other food products using whey, a
gelled food using whey protein concentrate (WPC) or whey protein isolate WI), which ismixedwith

other foods such aslitg crédif Sisbesarisddmdateht Bothimehts 2'and P-9n2pPatent doctments 4 to 6,
a gelled compgsition wigh, incregsed,stability of texiyxe orge. hdue o, addition of gelaggn ok e
goly-L-lysine to whey protein, as well as a manetactuxing method [Citation List] Patent Document
[0005] thereafmeive been descrjbedy Patent Document 1: JP B 2683491 Patent Document 2: JP B
2525865 P th 8%%@3@ irg? A

[0002]

Milk and dairy products are widely favored around the world
regardless of age or sex, due to their high nutritional wvalues
and good flavors. Milk-related processed foods (dairy products)
as represented by yogurt and various types of cheese are fermented
milk wherein casein is a major protein source, which is coagulated
by lactic acid fermentation, a decrease in pH, and an action of
proteolytic enzymes (such as rennet), etc. Other products such
as ricotta cheese are also known, in which, other than casein,
whey protein is used as a major protein source and is coagulated
by heat denaturation.

[0003]

Among the milk and dairy products, in recent years high
functionality of whey has attracted particular attention.
However, the use of whey is limited to specified food products
such as modified milk powder for babies and infants, liquid diet
for persons requiring long-term care, and health foods for

athletes, as well as pharmaceutical products. To date, as a food

product using whey protein, fermented milk obtained as follows



HO04-187050 Patent Document 4: JP A H06-276953 Patent Document 5: JP A H05-276877 Patent
Document 6: JP A H06-276954 [Disclosure of Invention] [Problems to Be Solved by the Invention]
[0006] 1 n Man y of Western.-sti e Pond (Western food), :milli( and dairy products are eaten as
part of tne diet as tney are, or as dessert (such as snack). In addition, they are also used as
condiments and sauces; however, their use and applicatibh in eating situations are generally limited. In
Chinese foad and Japa -style f Japan food), opportunity of eating milk .dairy prodc.cLs
is further Iir%ﬁ?gd,gaen%ﬁ[hgﬁgglrg o(n%)?%%%é t%/%a%ﬁ%nagd éd tgo (S?])% %ng%t%e%)lt a% %)nseallﬂ}%p%p iggﬁon
range, etc. iscseverehelimitegy f0007] on bFurthermoye,ibecausenfood ipreliHol s using tcomeentional
ferbbhtedpilk. and whey proteth exThtHt strong- milk smell, their combination with Japanese food is
not easy, afd theifuse'in Japanele Havory is difficult *fHerefcié, their Eppfiation is limited to, for e
xccV e m xli-ppw4tn other food prodhcts, etc. P.,=0rdinglAS altTnyagh mi.ik and dairy prodmcts have
high nuttfhLichil values CLOd functionality, their utilization fl a E3 been fax from sufficient, :efore, thb
present invention aifys ®.ehrovideortlateprocessed feods 4y aceord WithChirreseland Japanese  cds,
in pot!rticulart g]cilg\{vrgelaged!:%%)tcgg%ed 1; thgt C%Hehe utiliggg in b{)g(‘; fhg:eesﬁ’ﬁﬂ Ja?%q%%}e] foods,
eaten as a.'main or side dis , as well as a anlffacturi%gpbrbtho&?hereo a[ eans for Solving the
Problems] [0808] xed The preseatinventers have-devoted themselvesitossolue the above:-problems,
and found that a novel edible gel can be obtained by using 13-lactoglobulin (-LG) as the main protein

source amangWHEY proteinsHd by gelling thedwiheéy-protein diter furtherpromotich of the fésearch,
the inventors haye-agecomplished the present invention 1 (0009} ¢ The present i@i\éelnta@%vcﬁ found

that, by comprising a high concentration of 13-lactoglobulin’in the total protein, milk-related ;processed
foods with cleariflavor and smbeth: texture,oiith lesssmilkismiell eare berobitained . Fusthermbresby

fermenting taw, ingredients comrising 13-lagtoglobulip with 2 migropraanis, o
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[Disclosure of Invention]

[Problems to Be Solved by the Invention]
[0006]

Inmany of Western-style food (Western food), milk and dairy
products are eaten as part of the diet as they are, or as dessert
(such as snack). In addition, they are also used as condiments
and sauces; however, their wuse and application 1in eating
situations are generally limited. In Chinese food and
Japanese-style food (Japanese food), opportunity of eating milk

and dairy products is further limited, and they are only used by



stabilization in the gel formation has been enabled. [0010] Namely, the present invention relates to
the following edible gel, and the manufacturing method thereof. [1] An edible gel comprising
13-lactoglobulln, wherein the 13-lactoglobulln is blended in a proportion of 70-100 wt% in the total
protein of raw ingredients. [2] Theediblegelaccording to[1],wherein the 13-lactoglobulln is blended in a
proportion of 2-10 wt% in the raw ingredients. [3] The edible gel according to [1] or [2], wherein the
breaking stre IS 40-5 . [4] Th ible ge ding t f [1]-[3], wherein the pH is
5.0-6.0. [5]I€bT(L’:fge}llédiabfflle8 agl%%c%[?c}}r% %og g%)% b;?%$O%ﬁ%-%4fgvﬁ2§l%%%%gﬁﬁégé? aﬁé%?%és’t%ecsé and
odorless. [6]A methad of manufacturing an edible gel, comprising: a raw-ingredient blending step,
wherein 13-lactoglobulln is blended in a proportion of 70-100 wt% in the total protein of raw
ingredients,[eQ e ﬂng step after said raw-ingredient blending step, a fermenting step by a
microorganism after-said heating step, £ Z 1 The method aﬁ%@lﬂ&@ [6]; wherein the-heating.step is
carried out at 80-150C. [8] The method according to Claim [6] or [7], wherein the fermenting step is
lactic and fermentatiorn] and-the:gel isfernmedoatpH of 520610 9] Thednmiethéd=acecordingte ‘any one of
[6]-[8], wherein in.the raw-ingredient blending s .2-1.0 wt% of a whey p er is further blended in
i ra Ingr ST L0 THE Foth SecTHing sy St 61 S0, vk 4 fenmbntation step
is carried outdysakter-fermentation. s[1ik] An edibte. germanufactared-by: the method according to any
one of [6]- [10] . [12] A drink and food product comprising the edible gel according to any one of [1] -

[5] and [11J} AdvaRtageousEfe s dfhventibn o0 1] predent | tioh &tfaptes’ préivision of a
novel edibie, withaleiittle,sour taste and-unpleasant -Liaste, w-h; riis almost.La;skedess and
odorlehs Since there is only a little milk smell specific to dairy products, the gel can be cooked and
ingested without mixingawith otherfoods, Sorthat arrangement not only with western food$dsut also
with. Chine e an f]alllzq)age%eff.oooles IS possible. In particular, it can be Ingested deliciously when it is
taken todether with 3apaﬁlese16]ﬁn8i nerab such as soy sauce, miso and ponzu sauce. [0012] The
gel of the present investierr dees notbecomebrawn or cloudy asseen in gels desiveg frem: whey
protein that is not mainly composed of [3-Iactot$l%lo.bhlin and tlh.e present gel can be d_ij sted to be
translucentWith*appropriate fanspareéncy fso that'color afrangement-bedsiies Tasy Morésver,
because it has.an atipro-priate;tme giding sdasercpth, ngt paly it.can pravide;favorable texture, but
aiso it can be formed into various shapesin addition, its pH can be adjusted to be JL fairly high value
even withintthe aCieicC, rargel sothank eandrela ppileo ¢o vafious of eating without restriction of
usage for conventional dairy products. [0013 For example, for the elderly Japancx3e who are
oas amiiaP A Weabin R0 Btk priterIdIRRESE TootE e pHESeif Gof BRA:

es’effH lent and
effective intale oh Miksndsdaivy: podurts Wity Bigtaytrients and functionality, by arrang) ng a xt : k-se
Lated processed food to have Japanese flavors and Lw providing it as part of Japanese food. In
addition, dep@hfihg on the contents of a meal, the milk-related processed food of the present
invention. can be useras a.subtityie, of sr.apie faod. [00)4) Eyrthermore. she Rigsent invention
enables eifiedent

above problems, and found that a novel edible gel can be obtained

by using B-lactoglobulin (B-LG) as the main protein source among
whey proteins and by gelling the whey protein; after further
promotion of the research, the inventors have accomplished the
present invention.

[0009]

The present inventors have found that, by comprising a high
concentration of B-lactoglobulin in the total protein,
milk-related processed foods with clear flavor and smooth texture,
with less milk smell can be obtained. Furthermore, by fermenting

raw ingredients comprising f-lactoglobulin with a microorganism,

3



ntake of whey proteins, in partHcu.iar 3-1 actogl ob01-1-0, and it is also possible to obtain their
nutritional physiological effects. 00iJ According to the manufacturing method. of tne )9resent
invention, since the present gel hardly aggregates even after heat sterilization, an atter-fermentation
type manufacturing step may be adopted. In add-) tiss, When lactic a cid fermentation 1.b adopted in
the present invention, formation of a smooth gel 2c5 possible by gradual decrease in -ph, and

refrigeratiorgtgquiﬁ%tple el i%ingﬁeea?gl [?&@Rgggg tion %f %reagvxrllin%?]a[?%%] [Fill Figure lis a di
agram showing- rt uences of whey powde on ermentabi??438, 0-6 hours) of edible gel. [F21 Figure 2
is a diagram shawing influences of whey powder on refrigeration preservability (s,0-16 days) of edible

gel. -re 3 is a photograph_showing characteristics of coloring and shaping of edible gel. [Description of

Embodiments] [00T7™€ ! Yonéd B5péth of 856 preSEhtinveRtidrretdtes td-8n edble gel'st awhey

protein, in pagtiular, gavhey, peptein.comprising ahigh goneantratioprof Hiagtoglobplin W-LCT, and to
a drink and food product aaaaprising the same. In the present specification., % means weight %
[0018] Ediblelgel ofAvheyprbtein aivd-drirkariolfobdPpréducts compriBingithe samerein Théedible

gel of the present invention may be a gel comprising a certain. amount rotejn to maintain the gel,
i the a5 T SOt oo ai T he T (B R B A by S 1156 more
preferably 3549%. A selid comppneatvothes than thetwhey protein may be contained; however, it is

preferable that the proportion (content) of the whey protein is high. [0019] "Whey" is a wpx-

-aothhte component 16r exaMpiX femaftiing-wRéENTatE tadein, dndfatdsblifuleVitamhfnsare fétRoved
frhmihilk; arpdprotelhzingludxpti)JefMiowiligh whey protein.concenyate (WPE:) obtained.by ..,

concentration of major proteins of a whey with ultrafiltration (UF) method, etc., then drying; defatted
WPC (low fatanc: Highrgretein) obtained by removing fats from a whey with microfiltration (ME) method

or centrifugatign method, t concentration by UF method and drying; whey protein isolate (WPI)
obtained by Slectur Fattobhto o Major Bt Of ot b 1on Bt h e e reain v adl itration,
then dryingsdesaltedivhey albtagved by, desalting a whey with nanofiltration (NF) method or

electrodialysis, then drying; mineral-concentratedwhey,cy-18[8m8[1hbmin%a-LA)and
[4] The edible gel according to any one of [1]-[3], wherein the

pH is 5.0-6.0.

[5] The edible gel according to any one of [1]-[4], which is
translucent and/or tasteless and odorless.

[6] A method of manufacturing an edible gel, comprising:

a raw-ingredient blending step, wherein f-lactoglobulin is
blended in a proportion of 70-100 wt% in the total protein of raw
ingredients,

a heating step after said raw-ingredient blending step,

a fermenting step by a microorganism after said heating step.
[7] The method according to [6], wherein the heating step is
carried out at 80-150°C.

[8] The method according to Claim [6] or [7], wherein the
fermenting step is lactic acid fermentation, and the gel is formed
at pH of 5.0-6.0.

[9] The method according to any one of [6]-[8], wherein in the
raw-ingredient blending step, 0.2-1.0 wt$% of a whey powder is

further blended in the raw ingredients.
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[3-lactoplobulin W-TICT ,etc.obtainedbyprecipitationofmineral components derived from a whey, then
concentration by centrifugation. [002U] HD le gel of thesent invention gmpr ises a high cmgddmentttit
ion of L--)-lact o globul in When the proputr t on. of ca.sein, a -lactalubmin and peptide in the gel
increases, the (del tends to have milk smell and unpteas an.t taste; when. the concentdatlon of
13.-lactoglobulin increases, the gel tends to have increased transparency and clearer flavor (tasteless
and odorless). Fhe amou g 1lohlin cantained in raw- ingredient Preferably 2-10%, more
preferably Z.F%-%E%, é?r% e\r%r? {r#c%e%g%g%ﬁ%ﬁ? %%‘% ian gd%{%n ,Otﬁe g@mﬁn@t ]o'f 1%%%1%%5%&1%%
contained irt thenEplal tprotheintef pawdngredients! is; prglieyatd 76 +100% motes preferably 75-100%,
and even more preferably 80-100%. [0021] The solid content of the edible gel of the present
invention in raw'ingfEtigAtsAS SindSrieP 16 THtRI S0pFopridte kbR hrafsrably 3:9586 mbre
preferably 3,5:12%¢, angl evemmore preferably 4-10%. Th.e ash content contained in raw- ingredients
is preferably 0,01-1%, more preferably 0.1-0.5%. [0022] The edible geJ of the present Invention
may have sfreagth sufficiert enmaintaincthedet forpnit has bredkirg stength of prepdhilydd0-500 g,
more preferably 45-400 g,even raOrp_fpx.ferat- 50-300 (4, In a d.di tion, the gel can have a fa.irty
high pH vah?g even ir?Ith% géﬁdiﬁ%mgg;ﬁjit %ggakg—]l).ﬁ\ialue of preferably more preferably 5.2-6.0, even
more prefemityan bag8ol928F fec tEha edibisrgealtdfdhe present invention is translucent or white in
color, without a milk smell, and is close to tasteless and odorless. The color of tne gel. of tne present
invention witt %E}éressed turbidity (cloudiness, etc.) can be m.easu.red/evalu.ated by, for examtele, r:
alue of color differenge. (lightness: index,*).;Withoyt limitation, the L vapue of the o 1 cqipie
presentimTe.lttionispreferabTO monooreferably53-68, and even more preferatdy 55-65. [0024]

The edible gellofithelpresenttingeation hassvarious! kimdslefapplication as compared te tonvéntional
gel-like foods of whey protein. For example, the edible gel can be mixed with other food, or can be
Gaten in combIAToR At SSE o Ao e GALT g8l HEa sy be shtol Senettl odether
with condimenis; iete.dnithisicasey especially dJapaneseyeandinients sueh asSoyrsauUce; Mise and
ponzu sauce may be appropriately used. In addition, sweeteners such as sugar and granulated sugar
may be addéttasHécessaryd[0025] © thFurthermiore fts colbrdrratigerient is'edsy, and §irice it has
appropriate;hreaking strength, the gel may beprogessed inta gellike foads, with various;shapes and
colors. For example, the gel may be mixed with various kinds of colorant, or eaten in combination with
them. The gel ssayobe eatémn together witha food centainingpaturalpigments.dnthig ease; the gel may
be appropriately ysed as a colorful de oration.éOOZGlJ . Evaluation of flavors of the edible goel of the
present inventi ﬁHé%?i drifk & 8‘?0‘?5%1%#0%3&?? Shprisity the same naybe detefifined by asensory
test, etc. Fof exapmple, assam analytical sensory evaluation, discrimination-type tests such as two-point
discrimination method, three-point discrimination method, and ranking method may be used. In
addition, de&efiption-type tests such as scoring method and profiling method may also be used, and
quantiative descriptiye apalysigmafod (QDANmaY alsq.be yesddor fhe.eyaugtion 00g7] o, The
edible gel of the present invention and drink and food products comprising the same may be
manufactured bydymansfactuiingymethod of thel present inve ntiontdescribed: betow, and: by methods
described in Examples. [0028 One aspect of the present invention relates to a method of

[ : .
manufacturfig &P 86iDI€ Gel 6]r WheY Proteii, comphsing & Higt condeftration of Whéy proteinin
particular 2-lastoglatialin {2-11E) rand a:drokandfood Productcomprising the;sames Theo 1 o+
manufacturing method of the present invention may combrise the fc.l1cw-ingstes, but the bavention [s
not limited 12t5$AXISI[0029] Rawdfngredientblending’stepoven thesawtiAgrediént Blendingstep,
raw-ingredients of the ediblg gel of the present invention are blended. InJhe presentinyenfian, major
raw ingrediel}ftg include W%ey extract such as a whey protein and w ey protein concentrate, etc., and
preferably, 2819stedlpbulin-and/er9 whey protein sextdXdbcma high-content of 2=lactogionudin are
blended. Multiple kinds of these WaVbe used simultaneously, and they may be apprflprH(gt,mly
combined dependihg on the’ptifpdse” [6030]Ft-1aétag]ih and awhéy' fotdin comprising a. high' content

of Tri]afgoglqpyﬁﬂ are.obtained; fo example, hselective separation, from; whey.Such asenqyitlon
metnodad.
of eating without restriction of usage for conventional dairy

products.

[0013]



includesion exchange chromatography,gelfiltratl on, ultrafiltration,isoelectricpointseparationmethod,
coprecipiLation with. polyelectroly salting-out, separation by temperature treatment, etc., and some
are disclosed in JP A 861-268138, JP A 863-39545 and others. [0031] In addition, as raw
ingredients, 13.-lactoglobulin itself arm r commercially availatte WPC and WPI having a high cunlaenla
of 13.-lactoelobulin hoy be uhed. For examisde, ALAJEN WPI 895 (Fonterra) Pay be used. As a whey
protein, those having a O-| bulin content of preferabl -100%, maore pref ra(?l 75-100%, and
even. more preferaﬁ?%&%%%%%%r'e %%gdt. (?O%g]d% ﬂ?&z%ézég?asﬁ ingPegiEeﬁts{%gsa ﬁ(ﬁ\l :th% %vater and
fermentation starters,awhey pawder, actoseye-tactalu2mim caseinetc,, may be added withguatlin
addition to these, food products may be added. separately from the gel components, In one

embodimerit6ftn& presentinvention “raw ifgredients OtAEF tan Waltr Hnd fermentation Starters
consist only,of.gompgonents derived-frem whey; [0033] -+ 1 Jn the manufacturing-methpd,ef the present
invention, the amount of the total protein blended in raw ingredients may be any amount that can
maintain a gell preferabhe it ieblendednl theoraw ingretients ateR5:1496, morevpreferably 3511%, and
even more preferably. 3 5;9%, In addition.sqlid compgnents other than,the whey protein may be
contained; however, it is preferatﬁe that tﬁe prgpor%on (content) of the w ey protein i§ %Ig%.kf(?o34]
In the manufacturing: method of thie present, invention] the-eaww ingredients: cemprisecalhighthe
concentration of 13-lactoglobulin. When the proportion of casein, a-lactalOkmid and peptide in the raw
ingredients T E48es, the GBItends 16 haVe a'mitk sl and Urpléasdrit, CdsLe: When doticeffira-hon
of fl-lac; dglepghhyincreases, the cielt tends t naveincreasedtramsparenayandclear flavor (tasteless
and odorless). The amount ef: (3-lactoglobulib contained in the raw ingredients is, preferatiy 2-10%,
more prefek’_at)2.)48% andevenanore preferalbly8:7% ,imaddition, thecamountof fidactoglebulim
contained in the total protein of the raw ingredients is, preferably70-1.00%, more preferably 75 100%,
and even m%?%%ﬁr(eefe?g Iv %Ylgdq%%f(ﬁ%] n I]ﬁatf% Er)r(fallln(fu gcéﬁnacrﬁgtﬁ%%%oﬂﬁél bré—jls%#]yt%r%vention,
the solid contentindbe ravy ngredients isqueterably: 8<15; more prefeknabj7 3:5~12%c and even more
preferably -10%. When the asn content is low, the gel hardly coagulates after heat treatment;
therefore, ti¥e- 48k Edntent contained in the raw- ingredients is preferably 0,01-1%, more preferably
0.1-0.5%i [O(ﬁafﬂ“ of the raw ingredients is mixed, suspended and dissolved. [0036] Heating step
In the heating step, a mixture of raw ingredients obtained in the raw- ingredient blending step is
heat-treated. As a résult; mot only properties of protemmtchange, bt atsolrawfingredientsase sterilized.
In the manu,facturingn method of thﬁgresent inventi nﬁthesﬁtemiperature in the heatin stquis such that
eri i

the gel formation'is not suppresséd white eftedts’such s stérlizafion ¢an be Sbtained it is preferably

80-150C, more prefetably 80-120G; even-merepreferably80-400G. The preferable heating time is
appropriately determined depending on the heating temperature, and it is preferably 1 second to 5

minutes, mére preferably 5 sécofds o 53'minlites, eveh more preferabiy T miinGte to° 5 ATMUES: but it is

not particulgrly Jé’ﬂ%t‘?&té‘gé%t% In,addiion, in tPSﬁ%@PM%&t%mﬁ%%%eg%‘f‘fﬂysbﬁésf 18 period to
reach such temperature. [0037] After heat treatment, the mixture is cooled to a level that allows

addition of @ micrearganisin cequired for the fermentafiohgte. dt isrcealed 10 preferabiy.80s50C, more
preferably 35-45C, even more preferably 40-45C, but it is not Minted thereto. [0038] Fermenting step
In the manufSctuhifig Téthod of the present invention, fermentation by a microorganism can be
utilized. Ferppanting $ieR is-Ris{eeRIcgarmed.\ Lt by @ microorganism that produce and, and
specifically, it is lactic and fermentation by a lactic and bacterium. [0039] In the manufacturing
method of thé présent invention, fermenting step is initiated by mixing a starter, preferably after
heating step.As,he starler, sterters gengrally usedln e prodystion gl fermented myllcmay be used,
and a starter mixture may be used. The microorganism that'can be used in the presgnplnventlon
Includes a lacticane dbactesium and adofdobactedumgrand one oemase kKingslaf these may be
contained.

[Fig. 2] Figure 2 is a diagram showing influences of whey powder
on refrigeration preservability (5°C, 0-16 days) of edible gel.
[Fig. 3] Figure 3 is a photograph showing characteristics of

coloring and shaping of edible gel.

[Description of Embodiments]



[0040] Examples of lactic acid bacteria of the present invention preferably include, but are not
limited to, Lactobacillus, Streptococcus, Enteroccccus, LactococcusPedlococcus, and.
Leuconostoc.Preferable exatmoles Hnclude Lactobacilluh bulgaricus, LacMobacillus acidophilus,
Lactobacillus gasseri, Lactobacillus case], idcd ococcus lacths, Lacmococcus cremoris, Streptococcuh
thermoghilus and the 1Hke.Lactobacilluh bulgaricus and Streptococcus thermothilus are preferred.
[0041J FH%S%I%\? es ofbifidobacteria of thepresentjamkentTeJninciude, but are not limited to,
EifidEbacterlumbifidpat, B]kidobacterHum lo4ean, kifidnta4 kneebe, [2411440kactekftk innantis,
BIEidobacterium catenulatsin Bifidabacdteripmeadolesdentisn Bifidobaeteritkas pseudoloadtim] etc.
[0042] The amount of a starter may be an amount that enables fermentation, and is not

particularly fifnited! preféraBiyCfit-ambunt i Bajtisted arid addel Suénthat the nGiber ofthed
bacterium in the raw ingredients, including water-becomes,approximatety 109:107.CFU/mk: nk
Furthermore, the addition of a starter can be performed according to, for example, methods used in
prodecinc f @ymerrted. milkyfand frozen Iconcentrates and'Aign density cultures of a. mjcroorgan]sm
(e.g, Alactic. acid k}%ct%ﬂ%m% may be used. [0043] , . In the production method. of tvl:]]? resent
invention, fermentation conditions suc as fermentation te’mpoera?ure can be'a jUSO'[e& by ¢onsidering
the kind of theamgroorganism added to the raw ingredients. For example, wuen a. lactic Acid
bacterium  used, the fermentation temperature can be maintained at 30-50C, preiterak-35-45C, and
@) ALK AN & S ] 5 G A‘l 1

more preterabha

fermentatiop temperature, and when the termentatio Il temperature is 35-45C" fermentation time is 3-7
huors; when, the fermentation temperatuxe is 40-45C, fermentation time is 3-5 hours. [0044] It 3
preferatde that forniition efiedibie gets ofcthe presentriimvention! isveartiedoutimia dgradwal etahlier; due
to gradualdecreaseinplib termen%ati.on, asmbotth% i canbaeform%d. MoreQEve.r si&:e .-J%can b

adjusted to %oflgl.olﬁy} £ fb SHC-(\%/glu(—jelenve‘—jrlf1 within the g&‘]aiceréﬁge?itr?g %,8535% to &o%l%cé a ae with
reduced. acidity. fnos@xanple tne-case oblastic acidafedmedtatiod; iph eftheige} fermaltionspracess is
preferalhlv 5.0-6.0, more p rP ferably 6.0, and. even more preferably 5.5-6.0. [00451 In one

embodiment of tHe! presertihfértivhy a Whiel powiet thayse” Blerbed infraw igrediénts By-the
addition of & yhiey:Rande, fmentaton it A piciporganist, insoaticarwillha il o,
bacterium, can be carried out efficiently even - a short time, and fermentation time and refrigeration
pre s erv abili Ly ganciescoll £ diledt, Wiy powder iob € blendedtmayfbersetvas approjirste
depending on condi;lions Of fermentation process; it ..blended in the raw ingredients at 0.2-1 0%,
preferably 01§Oh'}‘% and even more preferably 0.35-0.5%. [0046] Incidentally, the term "whey
powder" used.cindhe present specinicatlon encompasses the following: as defined in Ministerjm?.1
Ordinance on Milk and Milk products Concerning CompositionaiStandards, etc. theproductv,thichis
obtained from the wH&y3Hat Hek eefijrodudged ekneér livrernientiig milk Wwithlaétic &cid baeteria, or
by the addition.af, gneymes a1 2cidJto mulkcand thepremoving (0.5t &l e waler andesluging b)
powder. [0041 | in one embodiment of the present invention, similar to tne method
ofmanufacturir87 hardy(78urd, hdfler-felmentationntmaybe apprepriatelywsed; wiherein rawdngredients
are filled in a container then fermentation is chrried out. Accordingly, jf. is possible to use

amanufactUriigBrocéss by difer FefREALEIGH SRicrEntat rfitk 128015, Meawhile, epgthding on the
hurphse, "pe-fermentationnmaybeused.whereinfermentegmathtiaisafterfermentationare; filled in A
cpntainer. [0048] The present invention is described in detail with reference to the following
examples; Ksvieverethél Bredemvineitiondshot limited: foleachlekamptel [Example] [ooadets Inthe
raw materials, in addition to WRC (Hilmar.8800, Hilmar se Company), WPI (Lacprodan DI 9224,
e Foods) S vIp (ACE RN B0 ForT ot ot W he b (B F oo
InterndLionak enddactogiobulon@aviscocFeeds intematanal dlnc. pwere Lised as the wheydpratein.
[0050] WPC (Hilmar 8800, Hilmar Cheese Company) has a protein content of 78%, wherein
c-3-idotoglobtift ’Séontsities) .irr S&id proteinin aiﬁgﬁ&ﬁbﬁ%f 33%C hhad E-HctAIulshhin T1$e6rtained.

in said protejp i a;htopartion, of.approXiMAtely.75%. WEL (Lacprodan Dk 9224 Ada Foods) has a
protein content of 87%, wherein B lactogiotTh is contained in said protein in a proportion or 47%, and
a-Laetailm: iz containéd s Sakjproteirein aadvrddortion ofepdrdxingately80%2 WRhEALACENWPI
895, Fonterra) fias, 3 protein contant of 90%, wherein HiactogPobulin fs contained,in said protein in. &
proportion o 6, -and a-lastalubmin is Contained in sa.ioi protein in 4 proportion of app¥OX|ﬁ1ately
20%. mineral-concentrated whey, a-lactalubmin (a—LA) and

A=A



[0051] Inaddition,thea-lactalubmin(DaviscoFoods International, Inc.) has a protein content of 90% or
more, wherein e_J1otiubmHn and cF)-lactoglobuli.n are contained in said protein in a dmodortion of
90% or more and less than 5%, respectively. The 113-lactoglottiin (Davised Foods International, Inc.)
has a protein content of 90% or more, wherein a-actalmromin and 13-lacitoolobulin are contained in
said drotein in a prodortion of less than 5% and 20% or more, respectively. [0052] As other

raw-ingredients, lacto rino, ko C any), aw wder (lactqse content of. 75-80%; whey
powder frorﬁ &gﬁ)&a%gk (&igrlﬁlor(agtio%l an rI%Eét'ic(yal?)é:l Jblggé%{eﬁg FL%%%S) a%l ?gcs%ﬁ?tg%iglulsngr%? f
Streptpcoccusithermaphilusdsalatesdfrom Meiji Balgariacqgurt; Meiji DairiescCarnpotation) weye used.
[0053] Example 1 Influences of kind of WPC and WPI on the flavor of edible gel Regarding each
of the sampt& REMbErS tdarfiple numbers: 1-1, 1-2 and 1-3), roHIK-ro)aLed tmocessed foods (edible
gels) was preguced with the composition of raw ingredients listed in Table 1. Raw ingredients of
each sample (excluding lactic acid bacteria) were prepared in accordance with the composition listed
in Table 1. [Table 1JTabkd.dafluernces of thekind of WRC andeWPl on therflavor efthe milkirelated

processed fogds,__ Sample pumier  (1:1) 1;2) (1;3, WP{fimar 8800) Jkg} 577 WPl (Lagprodan
DI9224) [kg] 5.17
a-lactalubmin and peptide in the gel increases, the gel tends to
have milk smell and unpleasant taste; when the concentration of
B-lactoglobulin increases, the gel tends to have increased
transparency and clearer flavor (tasteless and odorless).

The amount of f-lactoglobulin contained in raw ingredients
is, preferably 2-10%, more preferably 2.5-8%, and even more
preferably 3-7%. In addition, the amount of PR-lactoglobulin
contained in the total protein of raw ingredients is, preferably
70-100%, more preferably 75-100%, and even more preferably
80-100%.

[0021]

The solid content of the edible gel of the present invention
in raw ingredients is, in order to maintain appropriate texture,
preferably 3-15%, more preferably 3.5-12%, and even more
preferably 4-10%. The ash content contained in raw ingredients
is preferably 0.01-1%, more preferably 0.1-0.5%.

[0022]

The edible gel of the present invention may have strength
sufficient to maintain the gel form; it has breaking strength of
preferably 40-500 g, more preferably 45-400 g, even more
preferably 50-300 g. In addition, the gel can have a fairly high
pH value even in the acidic range; it has a pH value of preferably
5.0-6.0, more preferably 5.2-6.0, even more preferably 5.5-6.0.
[0023]



WPI(ALACEN WPI 895) [kg] 5.00 Whey powder [kg] 0.30 0.30 0.30 Frozen concentrate of lactic acid
bacteria [kg] 0.15 0.15 0.15 Water [kg] 93.78 94.38 94.55 (Total) [kg] 100.0 100.0 100.0 Total protein
[Wt%] 4.54 4.54 4.54 concentration [wt%] 1.04

The edible gel of the present invention is translucent or
white in color, without a milk smell, and is close to tasteless
and odorless. The color of the gel of the present invention with
suppressed turbidity (cloudiness, etc.) can be
measured/evaluated by, for example, L value of color difference
(lightness index L*). Without limitation, the L wvalue of the
present invention is preferably 50-70, more preferably 53-68, and
even more preferably 55-65.

[0024]

The edible gel of the present invention has various kinds
of application, as compared to conventional gel-1like foods of whey
protein. For example, the edible gel can bemixedwith other food,
or can be eaten in combination with other food; in addition, the
edible gel itself may be eaten as-is or together with condiments,
etc. In this case, especially Japanese condiments such as soy
sauce, miso and ponzu sauce may be appropriately used. In
addition, sweeteners such as sugar and granulated sugar may be
added as necessary.

[0025]

Furthermore, its color arrangement is easy, and since it
has appropriate breaking strength, the gel may be processed into
gel-like foods with various shapes and colors. For example, the
gel may be mixed with various kinds of colorant, or eaten in
combination with them. The gel may be eaten together with a food
containing natural pigments. In this case, the gel may be
appropriately used as a colorful decoration.

[0026]

Evaluation of flavors of the edible gel of the present

invention and drink and food products comprising the same may be

determined by a sensory test, etc. For example, as an analytical
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2.12 3.60 Proportion of 13-1_,G In total protein [wt%] 22.8 46.6 79.3 (percentage) Clear flavor [0054]
After preparing and dissolving the raw ingredients (excluding lactic acid bacteria) , each of therrhwas
heat sterilized at 95C for 5 minutes. After heating, the raw ingredients were cooled to 40-45C, to which
lactic acid bacteria (Lactobacillus bulgaricus and Streptococcus thermohLvPhls isolated from Meiji
Bulgadvia)hmFarn, Meiji Dairies Corporation) were added at 105-1017 CFU/mL, then they were filled

into containgrs, of yarichh shapes, Adteyfilling, the cont %”—%?é"{ﬁ?e%%%s“%@ 0a600sta0f 1
tempeiatore box ana]fermentatlon was cat,le4 out at 43C fn ours. After fermentation, obtained gels
were cooleditosb6@4 hima refrigeratohand stoted forcmnore-thanse days [0055) Fomthengel ,of @ach

sample number, sensory evaluation (5 rt panels) WasFEderfo,rmed; as a result, even when the amount of

protein of each Eéﬁﬁ:‘)l@%Q%@ﬂ?ﬂeﬁi&é?ﬁ%vor%ﬁf@ dépetiting T the5ind BF WwhB§ profeii. Among
them, with respect to the gelsphsample Ne41s3 thathave thedhighest (4-lacteglobuylinecontent; milk

smell Hs auphreased and clear flavor was ubtained. Here, only when all the 5 expert panels gave
positive evaliyationi(ciear fravee sk Shppresset hilkismel)tih @dchofthetsensoly evatuatiorccriteria
"0" mdbk W%%QineH iné@%%ball% [8956] Example 2 Influences of the proportion of 13-1a(slobulin) in
total protein on the flavor or edible gel Similar to the method of Example 2 regain:ebb awbTe number
(Sample Nossb,22+2, 2-3, 2-4 and 2-5), milk-related processed foods (edible gels) were manufactured
in accordance with the compositnon of raw ingredients listedTable 2. [Table 2] Table 2. Influences of

the proportion of 13M1EoRthE FRVDT bf te Mhitk Pélate Proce¥sad odds Bample nurmber {298 (2-2)

products comprising the same may be manufactured by a
manufacturing method of the present invention described below,
and by methods described in Examples.

[0028]

One aspect of the present invention relates to a method of
manufacturing an edible gel of whey protein, comprising a high
concentration of whey protein, in particular p-lactoglobulin
(B-LG), and a drink and food product comprising the same. The
manufacturing method of the present invention may comprise the
following steps, but the invention is not limited thereto.
[0029]

Raw ingredient blending step

In the raw ingredient blending step, raw ingredients of the
edible gel of the present invention are blended. 1In the present
invention, major raw ingredients include whey extract such as a
whey protein and whey protein concentrate, etc., and preferably,
B-lactoglobulin and/or a whey protein comprising a high content
of B-lactoglobulin are blended. Multiple kinds of these may be
used simultaneously, and they may be appropriately combined
depending on the purpose.

[0030]

B-lactoglobulin and a whey protein comprising a high

10



(2-3) (2-4) (2-5) a-lactaHubmqgn (raw ingrecent) [kg] 3.00 2.25 1.50 0.75 0.00 13-1;,otngl.obuin(raw
ingredient) [kg] 0.00 0.75 1.50 2.25 3.00 Whey powder [kg] 0.30 0.30 0.30 0.30 0.30 Frozen
concentrate of lactic acid bacteria [kg] 0.15 0.15 0.15 0.15 0.15 Water

content of p-lactoglobulin are obtained, for example, by
selective separation from whey. Such a separation method
includes ion exchange chromatography, gel filtration,
ultrafiltration, isoelectric point separation method,
coprecipitation with polyelectrolyte, salting-out, separation
by temperature treatment, etc., and some are disclosed in JP A
S61-268138, JP A S63-39545 and others.

[0031]

In addition, as raw ingredients, Pp-lactoglobulin itself
and/or commercially available WPC and WPI having a high content
of PB-lactoglobulin may be used. For example, ALACEN WPI 895
(Fonterra) may be used. As a whey protein, those having a
R-lactoglobulin content of preferably 70-100%, more preferably
75-100%, and even more preferably 80-100% are used.

[0032]

As other raw ingredients, 1in addition to water and
fermentation starters, whey powder, lactose, o-lactalubmin,
casein, etc. may be added without limitation. In addition to
these, food products may be added separately from the gel
components.

In one embodiment of the present invention, raw ingredients
other than water and fermentation starters consist only of
components derived from whey.

[0033]

In the manufacturing method of the present invention, the
amount of the total protein blended in raw ingredients may be any
amount that can maintain a gel; preferably, it is blended in the
raw ingredients at 2.5-14%, more preferably 3-11%, and even more
preferably 3.5-9%. 1In addition, solid components other than the

whey protein may be contained; however, it is preferable that the
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[kg] 96.55 96.55 96.55 96.55 96.55 (Total) [kg] 100.0 100.0 100.0 100.0 100.0 Total protein [wt%] 2.99
2.99 2.99 2.99 2.99 concentration [wt%] 0.00 0.75 1.47 2.21 2.93 Proportion of 13-1_,G In total
protein(percentage) [wt%] 0.0 25.0 49.0 74.0

proportion (content) of the whey protein is high.
[0034]

In the manufacturing method of the present invention, the
raw ingredients comprise a high concentration of f-lactoglobulin.
When the proportion of casein, a-lactalubmin and peptide in the
raw ingredients increases, the gel tends to have a milk smell and
unpleasant taste; when the concentration of p-lactoglobulin
increases, the gel tends to have increased transparency and clear
flavor (tasteless and odorless).

The amount of p-lactoglobulin contained in the raw
ingredients is, preferably 2-10%, more preferably 2.5-8%, and
even more preferably 3-7%. In addition, the amount of
B-lactoglobulin contained in the total protein of the raw
ingredients is, preferably 70-100%, more preferably 75-100%, and
even more preferably 80-100%.

[0035]

In the manufacturing method of the present invention, the
solid content in the raw ingredients is preferably 3-15%, more
preferably 3.5-12%, and even more preferably 4-10%. When the ash
content is low, the gel hardly coagulates after heat treatment;
therefore, the ash content contained in the raw ingredients is
preferably 0.01-1%, more preferably 0.1-0.5%.

Each of the raw ingredients 1s mixed, suspended and
dissolved.

[0036]

Heating step

In the heating step, a mixture of raw ingredients obtained
in the raw ingredient blending step is heat-treated. As a result,
not only properties of protein change, but also raw ingredients

are sterilized.
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98.0 Clear flavor pH 5.46 5.30 5.28 5.21 Measured value of color L - 76.95 71.10 64.50 57.70
difference a--1.89 -1.97 -1.90 -1.69 b - -3.43

In the manufacturing method of the present invention, the
temperature in the heating step is such that the gel formation
is not suppressed while effects such as sterilization can be
obtained; it is preferably 80-150°C, more preferably 80-120°C,
even more preferably 80-100°C. The preferable heating time is
appropriately determined depending on the heating temperature,
and it is preferably 1 second to 5 minutes, more preferably 5
seconds to 5 minutes, even more preferably 1 minute to 5 minutes;
but it is not particularly limited thereto. 1In addition, in the
case of high temperature, it may be a time period to reach such
temperature.

[0037]

After heat treatment, the mixture is cooled to a level that
allows addition of a microorganism required for the fermentation
step. Itiscooledtopreferably 30-50°C, more preferably 35-45°C,
even more preferably 40-45°C, but it is not limited thereto.
[0038]

Fermenting step

In the manufacturing method of the present invention,
fermentation by amicroorganismcan be utilized. Fermenting step
is preferably carried out by a microorganism that produce acid,
and specifically, it is lactic acid fermentation by a lactic acid
bacterium.

[0039]

In the manufacturing method of the present invention,
fermenting step is initiatedbymixing a starter, preferably after
heating step. As the starter, starters generally used in the
production of fermented milk may be used, and a starter mixture
may be used. The microorganism that can be used in the present

invention includes a lactic acid bacterium and a bifidobacterium,
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-5.70 -1.69 -9.69 [0057] For the gel of each sample number, sensory evaluation (5 exbbrt panels)
was performed; as a result, clear flavor was obtained for the gels having 74% or more of the proportion
(percentage) of fd-lactoglobulin in the total protein of raw ingredieLs (Sample Nos. 2-4 and 2-5) . On
the other hand, clear flavor was not obtained for the gels having a low proportion (percentage) of
O-labtoglobulin in the total protein (Sample Nos. 2-1, 2-2 and 2-3)In addHh]on, color differencesvalue,

value, b valgg ofO e g)egs 89@&”%3‘1 %vo%ngagHéesdGUﬁg%f seuec%_ﬁ% ggi[ggéx_oeter,color

analyzerTC1800J (Tokyo Dens Lt Resu urther detailed sensory evaluation and
visual evalugtion@re shown in Table 3. [Table 3] Table 3. Influences of the proportion of 13-LO on
visua] evaluation and sensory evaluation of the milk-related processed foods Sample No. Visual

evaluation and sendtf§'&Raftatdh (ZHjciGudy, gelig not forméd, UnsieBsanttaste s fioticed™

(2-2)White gelds slightly, formed, unpleasant taste isnoticed. (2-3)White soft geliis fermed, unpleasant
taste is noticed. (2-4)Translucent gel is formed, almost no unpleasant taste is noticed.
(2-5)Translddertigebisformed, almost tastelessand odorless?{0059] PeResultsCofithe sensory
evaluation and visual evaluation show_that, as the proportion (percentage) of O-lactodlobulin in the
ol protei Lt 28 e Tevel of LIRLEA ot ot Sases ar T the avor 6 e g apbioaches
tasteless and.oderdess,sand turthesmore, cloudiness-efthegel deereases anditransiucent ge is
formed, an the other hand, as the proportion of a-lactalubmie increases, the gel becbmes cloudy and

tends to havé rdre Unpledsant taste / [0060O] Examphe 31 frflueRces of e propottion 6F64atito lobulirin

total proteinson praperties.., s - Similartothe method of Example 1, regardingr, each sample pum1498
(Sample Nos. 0-], ,3-3,34 and 3-5), mjik-related processed foods(edible gels) were manufactured in

accordancebwithathe compositiontofarancTable4} Tabtedunfluenacesof13- 1o milkrekated processed
foods ingrecﬂig%sllﬂstedTable concentrationontheflavor

Examples of bifidobacteria of the present invention include,
but are not limited to, Bifidobacterium bifidum, Bifidobacterium
longum, Bifidobacterium Burebe, Bifidobacterium infantis,
Bifidobacterium catenulatum, Bifidobacterium adolescentis,
Bifidobacterium pseudolongum, etc.

[0042]

The amount of a starter may be an amount that enables
fermentation, and is not particularly limited; preferably, the
amount is adjusted and added such that the number of the bacterium
in the raw ingredients including water becomes approximately
10°-107 CFU/mL. Furthermore, the addition of a starter can be
performed according to, for example, methods used in producing
fermentedmilk, and frozen concentrates and high density cultures
of a microorganism (e.g., a lactic acid bacterium) may be used.
[0043]

In the production method of the present invention,
fermentation conditions such as fermentation temperature can be
adjusted by considering the kind of the microorganism added to

the raw ingredients. For example, when a lactic acid bacterium

14



4. ofthe Sample number (3-1) (3-2) (3-3) (3-4) (3-5) WPI(ALACEN WPI 895) [kg] 1.00 3.00 5.00 7.00
9.00 Whey powder [kg] 0.30 0.30 0.30 0.30 0.30 Frozen concentrate of lactic acid bacteria [kg] 0.15
0.15 0.15 0.15 0.15 Water [kg] 98.55

is used, the fermentation temperature can be maintained at 30-50°C,
preferably at 35-45°C, and more preferably at 40-45°C.
Fermentation time may be adjusted in accordance with starters and
fermentation temperature, and when the fermentation temperature
is 35-45°C, fermentation time is 3-7 hours; when the fermentation
temperature is 40-45°C, fermentation time is 3-5 hours.

[0044]

It is preferable that formation of edible gels of the
present invention is carried out in a gradual manner; due to
gradual decrease in pH by fermentation, a smooth gel can be formed.
Moreover, since it can be adjusted to a fairly high pH value even
within the acidic range, it is possible to produce a gel with
reduced acidity. For example, 1in the case of lactic acid
fermentation, pH of the gel formation process is preferably
5.0-6.0, more preferably 5.2-6.0, and even more preferably
5.5-6.0.

[0045]

In one embodiment of the present invention, a whey powder
may be blended in raw ingredients. By the addition of a whey
powder, fermentation with a microorganism, in particular with a
lactic acid bacterium, can be carried out efficiently even within
a short time, and fermentation time and refrigeration
preservability can be controlled. Whey powder to be blended may
be set as appropriate depending on conditions of fermentation
process; it 1is blended in the raw ingredients at 0.2-1.0%,
preferably 0.3-0.7%, and even more preferably 0.35-0.5%.
[0046]

Incidentally, the term “whey powder” used in the present
specification encompasses the following: as defined in the

Ministerial Ordinance on Milk and Milk products Concerning
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96.55 94.55 92.55 90.55 (Total) [kg] 100.0 100.0 100.0 100.0 100.0 Total protein concentration [wt%o]
0.94 2.74 4.54 6.34 8.14 concentration [wt%] 0.72 2.16 3.60 5.04 6.48 Proportion of 13-1_,G In total
protein(percentage) [wt%] 76.6 78.8 79.3 79.5 79.6 Breaking strength

Compositional Standards, etc., the product which is obtained from
the whey that has been produced either by fermenting milk with
lactic acid bacteria, or by the addition of enzymes or acid to
milk and then removing almost all the water and reducing to powder.
[0047]

In one embodiment of the present invention, similar to the
method of manufacturing hard yogurt, "after-fermentation” may be
appropriately used, wherein raw ingredients are filled in a
container then fermentation is carried out. Accordingly, it is
possible to use a manufacturing process by after-fermentation of
fermented milk, as it is. Meanwhile, depending on the purpose,
"pre-fermentation" may be used, wherein fermentedmaterials after
fermentation are filled in a container.

[0048]

The present invention is described in detail with reference
to the following examples; however, the present invention is not
limited to each example.

[Example]
[0049]

In the raw materials, in addition to WPC (Hilmar 8800,

Hilmar Cheese Company), WPI (Lacprodan DI 9224, Arla Foods) and

WPI (ALACEN WPI 895, Fonterra), as well as a-lactalubmin (Davisco

Foods International, Inc.) and P-lactoglobulin (Davisco Foods
International, Inc.) were used as the whey protein.
[0050]

WPC (Hilmar 8800, Hilmar Cheese Company) has a protein
content of 78%, wherein (-lactoglobulin is contained in said
protein in a proportion of 23%, and a-lactalubmin is contained
in said protein in a proportion of approximately 75%. WPT

(Lacprodan DI 9224, Arla Foods) has a protein content of 87%,
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[0] 0.0 41.0 107.6 216.7 306.1 Clear flavor [0061] For the gel of each sample number, breaking
strength test and sensory evaluation (5 expert panels) were performed; as a result, clear flavor was
obtained for the gels having 2.16% or more of the L3-1actoglobulin concentration in the entire gel
(Rampie Nos. 3-2,3-3 3-4: and 3-5) . In addition,- these gels have an ardororiate hardness of 41.0 g or
more. Inthebreakingstrengthtest,atextureanalyzerFAuklljuh (Stable Micro Systems, Ltd.) was used and

measuremept was Garred Ayt 1, B 5 proe. [00621 . Resyits of further detajled sensary
evaluation and visual evaluation %re shown in Table 5.t[TaBIe 5] Table 5. Influences of 13-EG
concentratign onwisuab evaluation andisensarytevaluation obthe milkiretatetdrprocesseddfoeds Sample

No. Visual evaluation and sensory evaluation (3-1)Cloudy, %fl Is not formed urﬁpleasant taste Is

noticed. (3-2JTransiicant ahd Yoft gel id6reéd, Aimost tasteless At oddHeRs t8-3) fansfitent gel is
formed, almast, tastelgssiand qdgrless. 1 (3-4)Hapslucent and hardgel is,formed, almosiNo i n

cLi'piCctsan taste is noticed. (3-5)Translucent and hard gel is formed, almost no -unpleasant: taste is
noticed. [0063] conResultslof thie sensdry evaluation and visualrevalrationshow thdt sin agreément
with the reS&JI_t g(f: E%(?%rke 2, as thceoc%ncer%rgtl% of EPé@ctg%lgte)lﬂlln in the totacl) rotgllnoof ra

ingredients incbeases, e level of urmaleasant taste dent-Gases and the flavor of the gelnap% oaches

tasteless anthodoriess; andf=ineemore, c1.66 diness of the gel decreases and translucent is formed.
[0064] ExamBIe 4 Influences of whey powder on the fermentability in formation of edible gel
Similar to the’fetnod of Example |, vegan-Una each ,amiiie number (Sample Nos. 4-1, 4-2, 4-3, 4-4,

4-5,4-6,4-7,4-8and,  Jpilktrelated pragessed fpods (edible gels) were manufactured,in,

accprdancp with the compostion of raw ingredients listed Table 6. In addition, changes ,cH with time in
each samplénwererinvestigated!, rand) résuits are shpwh dnTabid GandORigeimore, wherein

a-lactalubmin and RB-lactoglobulin are contained in said protein
in a proportion of 90% or more and less than 5%, respectively.
The PB-lactoglobulin (Davisco Foods International, Inc.) has a
protein content of 90% or more, wherein o-lactalubmin and
B-lactoglobulin are contained in said protein in a proportion of
less than 5% and 90% or more, respectively.
[0052]

As other raw ingredients, lactose (Leprino Foods Company),
a whey powder (lactose content of 75-80%; whey powder from Meiji
Dairies Corporation) and lactic acid bacteria (Lactobacillus
bulgaricus and Streptococcus thermophilus isolated from Meiji
Bulgaria Yogurt, Meiji Dairies Corporation) were used.
[0053] Example 1
Influences of kind of WPC and WPI on the flavor of edible gel

Regarding each of the sample numbers (sample numbers: 1-1,
1-2 and 1-3), milk-related processed foods (edible gels) was
produced with the composition of raw ingredients listed in Table
1.

Raw ingredients of each sample (excluding lactic acid

bacteria) were prepared in accordance with the composition listed
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[Table 6] [0065] It was shown that, by blending a whey powder in raw ingredients, fermentability
of lactic acid fermentation changes and the decreasing rate of pH also changes. Compared to the
sample (Sample No. 4-1) in which neither whey powder nor lactose is added, the samples in which
whey powder alone is added (Sample Nos. 4-2, 4-3, 4-4, 4-5, 4-6, 4-7 and 4-8; 0-3.0% of whey
powder) showed more effective progress of lactic acid fermentation than the sample in which lactose

alone is adq%d (iS

23R

0a 000 IC)i)'600 " HIGD™ HEYERY) 66 e x»

le;No. 4-9; 3.6% lactose). In addition, the fermentability was shown to be
dependent on the concentration of a whey powder. [0066]

Furthermore, Influences of blending a

whey powdémam tke tefrigeration preservability of gels were investigated; results are shown in Table 7

and fig. 2. [Table 7] O UiOa V-1 00 V-1 Lc, cJ chio E pH a OD OO0 000 IC)Lic) 00 VOCN I%) 0Cm)O0
e

of WPC and WPI on the flavor of t

milk-related processed foods

Sample number (1-1) (1-2) (1-3)
WPI (Hilmar 8800) [kg] 5.77

WPI (Lacprodan DI 9224) [kg] 5.17

WPI (ALACEN WPI 895) [kg] 5.00
Whey powder [kg] 0.30 0.30 0.30
Frozen concentrate of lactic acid bacteria [kgl 0.15 0.15 0.15
Water [kg] 93.78 94.38 94 .55
(Total) [kg] 100.0 100.0 100.0
Total protein [WwtS] 4.54 4.54 4.54
B-LG concentration [wt%] 1.04 2.12 3.60
Proportion of B-LG in total protein [wts] 22.8 46.6 79.3
(percentage)

Clear flavor X X o
[0054]

After preparing and dissolving the raw ingredients
(excluding lactic acid bacteria), each of themwas heat sterilized
at 95°C for 5 minutes. After heating, the raw ingredients were
cooled to 40-45°C, to which lactic acid bacteria (Lactobacillus
bulgaricus and Streptococcus thermophilus isolated from Meiji
Bulgaria Yogurt, Meiji Dairies Corporation) were added at 10°-10’
CFU/mL, then they were filled into containers of various shapes.
After filling, the containers were transferred to a constant
temperature box and fermentation was carried out at 43°C for 3
hours. After fermentation, obtained gels were cooled to 5°C in
a refrigerator and stored for more than 7 days.

[0055]

For the gel of each sample number, sensory evaluation (5
expert panels) was performed; as a result, even when the amount
of protein of each sample is almost identical, flavor differs
depending on the kind of whey protein. Among them, with respect
to the gels of sample No. 1-3 that have the highest p-lactoglobulin

content, milk smell is suppressed and clear flavor was obtained.
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Here, only when all the 5 expert panels gave positive evaluation
(clear flavor with suppressed milk smell) in each of the sensory

"

evaluation criteria, “o” mark was given in the table.
[0056] Example 2
Influences of the proportion of RB-lactoglobulin (R-LG) in total
protein on the flavor of edible gel

Similar to the method of Example 1, regarding each sample
number (Sample Nos. 2-1, 2-2, 2-3, 2-4 and 2-5), milk-related
processed foods (edible gels) were manufactured in accordance
with the composition of raw ingredients listed in Table 2.
[Table 2]

Table 2. Influences of the proportion of B-LG on the flavor of the

milk-related processed foods

Sample number (2-1) (2-2) (2-3) (2-4) (2-5)
a-lactalubmin (raw ingredient) [kg] 3.00 2.25 1.50 0.75 0.00
B-lactoglobulin (raw [kg] 0.00 0.75 1.50 2.25 3.00
ingredient)
Whey powder [kg] 0.30 0.30 0.30 0.30 0.30
Frozen concentrate of lactic [kg] 0.15 0.15 0.15 0.15 0.15
acid bacteria
Water [kg]l 96.55 96.55 96.55 96.55 96.55
(Total) [kg] 100.0 100.0 100.0 100.0 100.0
Total protein [wt%] 2.99 2.99 2.99 2.99 2.99
B-LG concentration [wt%] 0.00 0.75 1.47 2.21 2.93
Proportion of B-LG in total [WwtS] 0.0 25.0 49.0 74.0 98.0
protein (percentage)
Clear flavor X X X ¢} @)
PH - 5.46 5.30 5.28 5.21
Measured value of color L - 76.95 71.10 64.50 57.70
difference a - -1.89 -1.97 -1.90 -1.69
b - -3.43 -5.70 -1.69 -9.69
[0057]

For the gel of each sample number, sensory evaluation (5
expert panels) was performed; as a result, clear flavor was
obtained for the gels having 74% or more of the proportion
(percentage) of Pp-lactoglobulin in the total protein of raw
ingredients (Sample Nos. 2-4 and 2-5). On the other hand, clear

flavor was not obtained for the gels having a low proportion
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(percentage) of B-lactoglobulin in the total protein (Sample Nos.
2-1, 2-2 and 2-3). 1In addition, color differences (L value, a
value, b wvalue) of the gels obtained were measured using a
spectral colorimeter, color analyzer TC1800J (Tokyo Denshoku Co.,
Ltd.) .
[0058]

Results of further detailed sensory evaluation and visual
evaluation are shown in Table 3.
[Table 3]
Table 3. Influences of the proportion of B-LG on visual evaluation and

sensory evaluation of the milk-related processed foods

Sample No. Visual evaluation and sensory evaluation
Cloudy, gel is not formed, unpleasant taste is noticed.

)
(2-2) White gel is slightly formed, unpleasant taste is noticed.
(2-3) White soft gel is formed, unpleasant taste is noticed.
(2-4) Translucent gel is formed, almost no unpleasant taste is
noticed.
(2-5) Translucent gel is formed, almost tasteless and odorless.
[0059]

Results of the sensory evaluation and visual evaluation
show that, as the proportion (percentage) of RP-lactoglobulin in
the total protein increases, the level of unpleasant taste
decreases and the flavor of the gel approaches tasteless and
odorless, and furthermore, cloudiness of the gel decreases and
translucent gel is formed. On the other hand, as the proportion
of a-lactalubmin increases, the gel becomes cloudy and tends to
have more unpleasant taste.

[0060] Example 3
Influences of the proportion of f-lactoglobulin (R-LG) in total
protein on properties

Similar to the method of Example 1, regarding each sample
number (Sample Nos. 3-1, 3-2, 3-3, 3-4 and 3-5), milk-related

processed foods (edible gels) were manufactured in accordance
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with the composition of raw ingredients listed in Table 4.
[Table 4]
Table 4. Influences of B-LG concentration on the flavor of the

milk-related processed foods

Sample number (3-1) (3-2) (3-3) (3-4) (3-5)
WPI (ALACEN WPI 895) [kg] 1.00 3.00 5.00 7.00 9.00
Whey powder [kgl 0.30 0.30 0.30 0.30 0.30
Frozen concentrate of lactic [kg] 0.15 0.15 0.15 0.15 0.15
acid bacteria

Water [kg] 98.55 96.55 94.55 92.55 90.55
(Total) [kg] 100.0 100.0 100.0 100.0 100.0
Total protein concentration [wt%] 0.94 2.74 4.54 6.34 8.14
B-LG concentration [wt%] 0.72 2.16 3.60 5.04 6.48
Proportion of B-LG in total [wt%] 76.6 78.8 79.3 79.5 79.6

protein (percentage)

Breaking strength [g] 0.0 41.0 107.0 216.7 306.1
Clear flavor X o o o o
[0061]

For the gel of each sample number, breaking strength test
and sensory evaluation (5 expert panels) were performed; as a
result, clear flavor was obtained for the gels having 2.16% or
more of the PR-lactoglobulin concentration in the entire gel
(Sample Nos. 3-2, 3-3, 3-4 and 3-5). In addition, these gels have
an appropriate hardness of 41.0 g or more.

In the breaking strength test, a texture analyzer TA.XT Plus
(Stable Micro Systems, Ltd.) was used and measurement was carried
out with P5/S probe.

[0062]

Results of further detailed sensory evaluation and visual

evaluation are shown in Table 5.
[Table 5]
Table 5. Influences of f-LG concentration on visual evaluation and sensory

evaluation of the milk-related processed foods

Sample No. Visual evaluation and sensory evaluation

(3-1) Cloudy, gel is not formed, unpleasant taste is noticed.

(3-2) Translucent and soft gel is formed, almost tasteless and
odorless.

(3-3) Translucent gel is formed, almost tasteless and odorless.
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(3-4) Translucent and hard gel is formed, almost no unpleasant taste
is noticed.
(3-5) Translucent and hard gel is formed, almost no unpleasant taste

is noticed.

[0063]

Results of the sensory evaluation and visual evaluation
show that, in agreement with the results of Example 2, as the
concentration of (-lactoglobulin in the total protein of raw
ingredients increases, the level of unpleasant taste decreases
and the flavor of the gel approaches tasteless and odorless, and
furthermore, cloudiness of the gel decreases and translucent gel
is formed.

[0064] Example 4
Influences of whey powder on the fermentability in formation of
edible gel

Similar to the method of Example 1, regarding each sample
number (Sample Nos. 4-1, 4-2, 4-3, 4-4, 4-5, 4-6, 4-7, 4-8 and
4-9), milk-related ©processed foods (edible gels) were
manufactured in accordance with the composition of raw
ingredients listed in Table 6. In addition, changes in pH with
time in each sample were investigated, and results are shown in
Table 6 and Fig. 1.

[Table 6]
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The results shown in Table 7 and Fig. 2 demonstrate that when a low concentration of whey powder
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[Table 8] Table8.Influencesofheating(sterilization)conditions properties of the milk-related processed
foods onthe Sample number (5-1) (5-2) (5-3) (5-4) (5-5) (5-6) WPI(ALACEN [kg] 5.00 5.00 5.00 5.00
5.00 5.00 WPI895) Whey powder [kg] 0.30 0.30 0.30

[0065]

It was shown that, by blending a whey powder in raw
ingredients, fermentability of lactic acid fermentation changes
and the decreasing rate of pH also changes. Compared to the sample
(Sample No. 4-1) inwhich neither whey powder nor lactose is added,
the samples in which whey powder alone is added (Sample Nos. 4-2,
4-3, 4-4, 4-5, 4-6, 4-7 and 4-8; 0-3.0% of whey powder) showed
more effective progress of lactic acid fermentation than the
sample in which lactose alone is added (Sample No. 4-9; 3.6%
lactose) . In addition, the fermentability was shown to be
dependent on the concentration of a whey powder.

[0066]

Furthermore, influences of blending a whey powder on the
refrigeration preservability of gels were investigated; results
are shown in Table 7 and Fig. 2.

[Table 7]
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4.54 4.54 P-LG concentratlo n [wt%] 3.60 3.60 3.60 3.60 3.60 3.60 Proportion of [wt%] 79.3 79.3 79.3
79.379.379.3 13-1_,G in total protein Heating temperature [C] 50 65 80 95 110

[0067]

The results shown in Table 7 and Fig. 2 demonstrate that
when a low concentration of whey powder (e.g., 0.3-0.5%) is
blended, the decreasing rate of pH under refrigeration storage
(0-16 days) can be reduced compared to the case of addition of
lactose, and the stability of pH of the gel under refrigeration
storage can be adjusted.

[0068] Example 5
Influences of heating temperature on the properties of edible gel

Regarding each sample number (Sample Nos. 5-1, 5-2, 5-3,
5-4, 5-5 and 5-6), dairy products (edible gels) were manufactured
with a method similar to that in Example 1 except that samples
with the composition listed in Table 8 were heat-sterilized at
50-130°C (for 5 min or the time to reach the temperature).
[Table 8]

Table 8. Influences of heating (sterilization) conditions on the

properties of the milk-related processed foods

Sample number (5-1) (5-2) (5-3) (5-4) (5-5) (5-6)
WPI (ALACEN [kgl 5.00 5.00 5.00 5.00 5.00 5.00
WPI 895)

Whey powder [kgl 0.30 0.30 0.30 0.30 0.30 0.30
Frozen [kgl 0.15 0.15 0.15 0.15 0.15 0.15
concentrate

of lactic
acid bacteria

Water [kg] 94.55 94.55 94.55 94.55 94.55 94.55

(Total) [kgl 100.0 100.0 100.0 100.0 100.0 100.0

Total protein [wt%] 4.54 4.54 4.54 4.54 4.54 4.54

concentratio

n

R-1LG [WwtS] 3.60 3.60 3.60 3.60 3.60 3.60

concentratio

n

Proportion of [Wt%] 79.3 79.3 79.3 79.3 79.3 79.3

R-LG in total

protein

Heating [°c] 50 65 80 95 110 130

temperature

Heating time [min] 5 5 5 5 Until Time to
reach reach

the the

temp. temp.
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130 Heating time [min] 55 5 5 Until reach the temp. Time to reach the temp.
Breaking[g]0048.7107.6115.3102.4 strength [0069] Results of Table 8 show that in the case of
heating temperature of 80-130C (Sampie Nos. 5-3, 5-4, 5-5 and 5-6), g, with appropriate hardness
were obtained, and the hardest gel was obtalned Wlth the heat raj temperature of. 110C On the
other hand dnthe; ¢z ' ) np ‘ ' fficignt gel
formation vvasraet;ebservej under this condltlon [0070] Example 6 Evaluatlon of compatlblllty of edible
gel with flav (%%dg panese food Similar to the method of Example 1, regardicamp e number (Sample
Nos, 6-1, 6 -4), milk-related processed foods (edible geis) were manufactured in accordance
with the compositioRrawwinase lents listedein Fabie Qv CompadAtilLytofdlaversaVitN Japanesey

condiments ,food materials was investigated %&pxpert psi- Ielsé and results are shown in idiDI 9. Here,

only when aﬁFfﬂ%eSrg%Jé?f Panels §ave positiv&evaliation(evaTuatich of%@éjdjc%m@a‘tL%ﬁ&tsﬂavor) in

the sensory,gvaluation.o ffimark was given intae table: frable; 9] Jable 9= Evaluation gE.compatibility of
flavor of the milk-related processed foods with Japanese food Sample number (6-1) (6-2)
obtained with the heating temperature of 110°C. On the other hand,

in the case of insufficient heating temperature (Sample Nos. 5-1
and 5-2), sufficient gel formation was not observed under this
condition.
[0070] Example 6
Evaluation of compatibility of edible gel with flavor of Japanese
food

Similar to the method of Example 1, regarding each sample
number (Sample Nos. 6-1, 6-2, 6-3, and 6-4), milk-related
processed foods (edible gels) were manufactured in accordance
with the composition of raw ingredients listed in Table 9.
Compatibility of flavors with Japanese condiments and food
materials was investigated (5 expert panels), and results are
shown in Table 9. Here, only when all the 5 expert panels gave
positive evaluation (evaluation of good compatibility of flavor)
in the sensory evaluation, “o” mark was given in the table.
[Table 9]
Table 9. Evaluation of compatibility of flavor of the milk-related

processed foods with Japanese food

Sample number (6-1) (6-2) (6-3) (6-4)
WPI (ALACN WPI 895) kg 5.00 5.00 5.00 5.00

Whey powder kg 0.30 0.30 0.30 0.30

Frozen concentrate of kg 0.15 0.15 0.15 0.15

lactic acid bacteria

Water kg 94.55|94.55]94.55 | 94.55
(Total) kg 100.0|100.0 | 100.0 | 100.0
Total protein wtS 4.54 4.54 4.54 4.54

B-LG concentration wtS 3.60 3.60 3.60 3.60

Proportion of B-LG in total | wt% 79.3 79.3 79.3 79.3

protein
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(6-3) (6-4) WPI(ALACN WPI 895) kg 5.00 5.00 5.00 5.00 Whey powder kg 0.30 0.30 0.30 0.30 Frozen
concentrate of lactic acid bacteria kg 0.15 0.15 0.15 0.15 Water kg 94.55 94.55 94.55 94.55 (Total) kg
100.0 100.0 100.0 100.0 Total protein

Compatibility of the Soy sauce ¢)

flavor with Japanese Miso O

flavors and materials Ponzu sauce o
Nori o
tsukudani

[0071]

When the gels were ingested in combination with soy sauce,
miso, ponzu sauce (citrus flavored and soy sauce based sauce) or
Nori tsukudani (laver simmered in soy sauce, and sugar and/or
mirin etc.), their compatibility was good in any cases. 1In
addition, since the gels have appropriate hardness and
transparency, it was easy to add various colors and to process
them into various shapes (Fig. 3).

[Industrial Applicability]
[0072]

The present invention relates to a dairy product using whey
and a manufacturing method thereof, and the present invention
contributes to food industries by providing unique dairy

products.
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wt% 4.54 4.54 4.54 4.54 13-1_,G concentration wt% 3.60 3.60 3.60 3.60 Proportlonofp-LGIntotal
protein wt% 79.3 79.3 79.3 79.3 Compatibility of the flavor with Japanese flavors and materials Soy
sauce 0 Miso o Ponzu sauce

[Claims]

1. An edible gel comprising p-lactoglobulin, wherein the
B-lactoglobulin is blended in a proportion of 70-100 wt% in the

total protein of raw ingredients.

2. The edible gel according to Claim 1, wherein the
B-lactoglobulin is blended in a proportion of 2-10 wt% in the raw

ingredients.

3. The edible gel according to Claim 1 or 2, wherein the

breaking strength is 40-500 g.

4. The edible gel according to any one of Claims 1 to 3, wherein

the pH is 5.0-6.0.

5. The edible gel according to any one of Claims 1 to 4, which

is translucent and/or tasteless and odorless.

6. A method of manufacturing an edible gel, comprising:

a raw-ingredient blending step, wherein p-lactoglobulin 1is
blended in a proportion of 70-100 wt% in the total protein of raw
ingredients,

a heating step after said raw-ingredient blending step,

a fermentation step by a microorganism after said heating step.

7. The method according to Claim 6, wherein the heating step

is carried out at 80-150°C.
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0 tsukudani Noni o [0071] When the gels were Ingested in combination with soy sauce, mzso,
ponzu sauce (citrus flavored and soy sauce based sauce) or Non z tsukudanz (laver simmered in soy
sauce, and sugar and/or mzrzn etc.), their compatibility was good in any cases. In addition, since the
gels have appropriate hardness and transparency, it was easy to add various colors and to process
them into various shapes figg ﬁé.%lndustrial Applicability] [0072] The present invention relates to a

d70H2y product using Wwh NARUFACIYg niéthod thefeor ardlthe predBit iivehtion S
contributes t@ fod.industries by-provigding,unigde dairy praducts.c felaims] dnAntediblggel cgmprising
18-lactoglobulln, wherein the 13-lactoglobulln is blended in a proportion of 70-100 wt% in the total
protein of raéh itpediehts2H2 Orthebedibfe- §el according to Claim 1, wherein the 13-lactoglobulin is
blended in a proportion of 2-10 wt% in the raw ingredients. 3. The edible gel according to Claim 1 or
2, wherein the breaking strength is 40-500 g. 4. The edible gel according to any one of Claims 1 to 3,
wherein theopH is 510:6.0Gueb hthe edible gehaccardingytooary one@fOlakns 1tto 4, which:is translucent
and/or tasteless and odorless. 6. A method of manufacturing an edible gel, comprising: a

raw-ingredient biEhdiAY step WHENEn ™1 5-184t0¢ 0B UTINSE blended ina Brogoftisn e Rotd%®s in the
total protein; of raw.ipgredientsahieating step after said raw-ingredient blending step, a fermentation
step by a microorganism after said heating step. 7. The method according to Claim 6, wherein the
heating step is carried out at 80-150C. 8. The method according to Claim 6 or 7, wherein the
fermentation step is lactic acid fermentation, and the gel is form t pH of 5.0-6.0. 9..The method
accorcing & diy oner o GRS S (5, MhErian i1 HorBarent ki don 0 4L i of a
whey powdenis faeheebleadedin thefaw ngredientsd k: T heymethosraceerding ta anyone of
Claims 6 to 9, wherein the fermentation step is carried out by after-fermentation. 11. An edible gel
manufactured by the method according to any one of Claims 6 to 10. 12. A drink and food product

comprising il'le edibﬁg@h@%pédwﬂqn%%@g%@ﬁQ@%lgﬂé ﬁ@(%ﬂréd according to any

one of Claims 6 to 10.

12. A drink and food product comprising the edible gel according

to any one of Claims 1 to 5 and 11.
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