Description Title of Invention LOMFAT OR FAT- FREE PUDDI NG AND METHOD
FOR PRODUCI NG SAME Technical Field [0001] The invention
relates to a pudding that is reduced in fat w thout degrading the
taste and appearance, and also relates to a nmethod for producing such
a puddi ng. Background Art [0002] Puddi ngs are highly pal at abl e
desserts. On the other hand, puddings have a relatively high calorie
content. In recent years, as consuners have becone nore health- or

cal ori e-consci ous, the consunpti onDefcrjjubeti ngs i s | aggi ng. However,
there is a high need for less fattening desserts. Thus, there is a
possibility that if puddings are successfully reduced in calories,
the potential market can be expanded. [0003] Unfortunately, if
t he cal orldleodhpeamtions a pudding i s reduced by reducing the fat

content of dj i i - ich
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[ 0004] JP 2559867 Bl (Patent Literature 1) discloses a nethod for
produci ng a frozen or cool ed dessert using deaggregated casein
nicelles,f%gﬁhggpk ly in place of the whole or part of fat or cream
The literature brie |y states that deaggregated casein mcelles my
be added @gop substitute for the whole or part of fat or creamto a
puddi ng (see pages 3 and 9 of the literature). However, the
literature is apeUhvdBibhedstes @ra piddthicthngs rddaeedCihearvithiut dedradib@ie
met hods for producing puddings. In addition, if deaggregated casein
m cel | es taste andldgdaanca asd bt irdlateetof omethhé fuhobducorg pah & poddihat to a
puddi ng, the taste of the pudding will be conprom sed, and the
pudding will | ose a high-grade appearance. [0005] JP

HO8- 266221 A (Patent Literature 2 listed bel ow) discloses a nethod
for produBadkgrownd AMteral nmilk powder, which includes subjecting raw
mlk to filtration with a nanofiltration (NF) nenbrane to renove only
nmonoval en®fneral s such as sodi um and potassium The literature al so
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into indivi constituents {see paragrap

Li t er at ur g} suctR&rhily REALHNE cAbSS:, Het@siaBmbikel @hiteldkpiiden. means,
nanofiltration nmeans, and reverse osnobsis neans as the neans for
separati n@oosj k into individual constituents (see paragraph [0016] of
the literature). [0008] JP 3084530 Bl (Patent Literature 5
listed bel ow) disfoltoseslyaf thetdabudlicfecontepr ddupiddipgas rasineddlty fedodngpiheduict
using maltitol as a fat substitute. [0009] JP 2009- 5626 A
(Pat ent L¢anggnapfithe pedding pelly pwking)theipuddingsias frge. sherdeingstesan be geduced,
produced by solidifying a pudding raw material liquid by heating, in
whi ch t hesbe Prguctapiedtstie Aisapbe ISA465%49 cont ai ns egg and
nenbrane-ﬁfsgted mlk. The literature also discloses that defatted
mlk as tH8 nbrane-treated mlk is treated using a nanofiltration
nmenbrane, an ul f | ion nbr ane, . of mcrafiltration. e
(see claim1l orhﬁﬁébké{éﬁéﬁﬁ?ﬂﬁ%wﬁfIg#?gﬁd ﬁ?@*ﬁ%ﬁ%ﬁ@nﬁ%¥ﬁfg uﬁg%%ﬂ
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pages 3 and 9 of the literature). However, the literature is about methods for producing




[0016] I n anot her enbodi nent of the invention, the pudding
contains 7% by weight or nore of skimmlk. The skimm |k includes
one or both of skimmlk treated by nanofiltration and skimm |k
treated by diafiltration. A pudding with a good taste and a good
appearance and with no unpl easant taste can be produced using skim
mlk treated by nanofiltration or diafiltration. [0017] In
anot her enbodi nent of the invention, solids not fat and fat are
unevenl y idé efeambut eol aboutt hethpdsd®i popdicing poddiagsradmedditibmtif ddaggregated
more in its surface than in its other parts. In the conventional art,
it is comasinnycetekercadgedial mgpbabiurolon deridsue pypagkoigaiigisgiiddingnthe he
ot her hand, as denonstrated in the exanples, the whiteness of the
puddi ng ilAge ehePudding Wik b earprogniscsh ﬁ'@r}&hﬁ orddige vwalhépse athighrgigde
this enbodi ment, solids not fat and fat are intentionally unevenly

di st ri but®#°4'A%he puddi ng in such a manner that they are nore inits
surface h@ﬁ@sin its other parts, so that the whiteness of its outer
part is ]inproved than that of its inner part. The ratio by

wei ght of soli q i ' ' | - ‘ .Of
the puddi ng. ey L 2iePRL BNPal Rt e ot B Fb Py B GRER e B fo

wei ght  of o, Sl didS1000khidedh nﬁggpgv@&e S Whidh feflReS Ui @FRg PAL hnilkfto Hilation
puddi ng @%or exanpl e, a side surface part at half of the height of

t he puddigg) a FRYothRad RANES S akty o e S dynI VR @b dlent Ifint AR pUEied ng
according to this enbodinent, Sis 1.1 tines or nore G [0018]

A second @dpechndpotiitint. nVERLliteraturehiad d8clogesa methbd thrfposdupingduci ng a
puddi ng. The method for producing a pudding is basically a method for
pr oduci ngoanyireng nofk gdvelepuslidg agembinatiedotivavEliratine (NE} dioldiiaestione
or both of mlk protein concentrate and skimmlk as a raw materi al.
The met hdd®h)ncl udes the steps of preparing a raw material solution
(by agitation, dispersion, dissolution, or other nethods), charging
(pouring)lOP¥@ raw material solution into a mold (such as a vessel),
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In a pref@bpfp enbodi ment, the nethod includes spraying water, an
acid, or oil 'on a nold (such as a vessel) and then pouring the raw

mat erial sol uti@mopRisa7zs hewPhednt MieRuNSS Blted BelSRY %@Qs& Antapgaramb ebr

l r
t he puddi ng can have |nproveddnnld releasability. en an acid is
sprayed o®phi&ngmiid.intriadieidnaldensituaas (sed pAagUdpis (W0 11 Hiths Uitbaage)par t
of the pudding, so that the pudding can have inproved whiteness at
t he surf atie: parature Whedisolosed dirspitray@dmemst haofiitiadiontienpuaddireygrean
have inproved gl oss, so that the pudding can have inproved whiteness.
Advant agewumsEfhenss gs B nheme fﬂl‘isélwi'{lt@%t)ﬁk into individyes cppsigrnisdpeemak es
it possible to provide a ] owfat puddi ng whose taste and appearance
(whi t enesiyagipRh WERE] ddhphicEmtye)t o t hose of a conventional product
and to prﬁéb e a nethod for producing such a puddi ng. Description of
Enbodi nen 021] A first aspect of the invention relates to

a pudding. As i in e _exampl e t hi uddi.n nt.al Nns one
or both of nilkﬁt#%%gﬁﬁgggh%gﬁ??%F@“?Eﬁ%%ﬂﬁﬁgw§§ﬁﬁgﬁ¥ﬁ%n%%WPq%% an

i ngredi enf,.. Lficalle espi I, f : , the puddi ng of
t he inveﬂ@?gﬁﬁﬁ%éngg%%i%ggﬁgéﬁﬁggggégmggg%gf%%égg?@ﬁ%teness), whi ch
are equalfb@%pr better than those of conventional products. The

puddi ng o# the invention, which has a low fat content, is preferably

an egg-free pudgiigg-sk09AqPatent Literathites Mibkbd6 W} Skdlo&RAGRAEMA R S

produced by solidifying a pudding raw material liquid by heating, in which the pudding




The puddi ng of the invention may contain 12% by wei ght or nore of
skimmlk when it does not contain mlk protein concentrate. The
content of skimmlk in the pudding of the invention is preferably
13% by wei ght or nore, nore preferably 14% by wei ght or nore, even
nore preferably 15% by weight or nore, in particular, preferably 16%
by wei ght or nore. When the pudding of the invention is substantially
free of fat, it preferably contains 12% by wei ght or nore of skim

m | k and rdv Yodsyriavii gl tcontminyege asd meoibrais-treatedfrailk.  Grhetlierabirdhialso hand,
if the content of skimm |k is too high, the taste, physical

proper t i disclases batafatisd onid 89 the membrans-(ratidi Mk ipel{calsd WSBREY oni sed.
Thus, the content of skimmlk in the pudding of the_inventiop is
pr ef er abPynaobgign Remgrncon ylatdltration BempEng, Qi) Ricsnt 1'6§PW6€F’§}E’E3“‘E)r

| ess, even r.e prefer.abl 0% by wei ght or | ess. The puddi ng
of the iﬁ%ﬁql‘ﬂﬂ ‘Pﬁge r[;{*ef'%%‘/"e ontent of 9% by weight or less. The fat
content of the pudding of the invention is preferably 6% by wei ght or
| ess, nore preferably 3% by wei ght or |less, even nore preferably 2%
by wei ghtCigar‘olneEi%t in particular, 1.5%by weight or |ess. The pudding
of the inv r¥ Ion"may be substantially free of fat. [0034] The
puddi ng N jon has a color difference L value of 72 or nore
as neasu(r%‘(tj%}g?llegxﬁlg%d difference. Herein, the color difference can be
measur ed [ggig)g a color-difference meter (such as Col or Anal yzer
TC-1800J (Tokyo Denshoku Co., Ltd.)). For exanple, the color

di ff erence val retenvlitdrstutchie JRE5p98(I R according to JI'S 1( 7105. The
puddi ng of the invention preferably has the color difference L val ue
of 72.5 or nor &atenvligerpiuaf BIRGIOS-7S23t Anore, even nore preferably
73.2 or nore, in particular, preferably 73.4 or nore, as neasured for
col or di f f er en®ateny pigaspre 3: JP 2597458 Bh' enbodi nent of the invention,

t he puddi ng cont ai ns, 2% by Weizght or nmore of mlk protein
concentrate. ASa@BhptaeE EdPi2R02 77 Ealpl es described bel ow, solids

not fat derived frommlk pratein entrate is nore effective in

i mproving the gB‘ﬁB‘aC]%ff’fﬁté‘re(ﬁﬁgf@h@@?&ﬁf t he puddi ng than solids not
fat derived fr skimmn | k i odi ment, therefore, the

whi t eness of t%@n%e {jfd‘mlﬁtalec%r{bggb?é%%%ggd wi t hout excessively

i ncreasing the concentration of solids not fat in the pudding. This
enbodi nent is effective in providing a pudding substantially free of
fat. It shou : noted that solids not fat derived fromskim
mlk is nor ehg?{‘@\é‘?‘y\%“?ﬁ improving the taste of the pudding than
sol i ds notechbald®obkgy fromm ik protein concentrate. [0036]

I n anot her enbodi nent of the invention, the pudding contains 12% by
wei ght o 'o([mpe of skimmlk. As denonstrated in the exanpl es

descri bed below, solids not fat derived fromskimmlk is nore

ef fective in i iigearohgetdtehd mstionfto phevigrudibivwatnt thienfisepbhdiingetthfaat
derived frommlk protein concentrate. In this enbodi nent, therefore,
even at aubtewd pudingrikesfisté and appeatanceyuddd pepvideremathiod dpraedusing syeh a
puddi ng can be inproved while. the taste of the pudding is inproved.
This enbdWfididét is effective in providing a pudding substantially
free of fat. It should however be noted that solids not fat derived
frommlk protein concentrate is nore effective in inproving the
appear an whi e of the pudding than solids not fat derived
from ski ﬁ%ﬁ‘sﬁ‘% }O[elg"(ﬂgl;%" I n anot her enbodi nent of the

i nventi or{ Olsijl ids not fat and fat are unevenly distributed in the
puddi ng i'n such a manner that they are nore in its surface than in

its other partg,gkff b iGEOYBAL BREd o ie fiddingd BaGOTRM WL B KhiRness
puddi ng as honpbgenecusly as possible. On the other hand, as

denonst r 386 1dsH irf APPeAXACPArE Squdl REoVALiELMES thodt of HeorReaEhAgcisned eases

pudding can be produced by using milk protein concentrate or skim milk in place of fat.



6.30 6.30 Liquid Suger F42 [kg]16.30 16.30 16.30 16.30 16.30 16. 30
16,30 Fat FW2D [kg]0.00 1.45 2.90 4.35 5.80 7.25 8.70 Dextrin M2
[kg] 9.20 7.67 6.13 4.60 3.07 1.53 0.00 Gelling Agent PM21B [kg]O.73
0.73 0.73 0.73 0.73 0.73 0.73 Cornstarch Y [kg]0.30 0.30 0.30 0.30
0.30 0.30 0.30 New Carotene Base 250V [kg]0.02 0.02 0.02 0.02 0.02
0.02 0.02 Custard Fl avor G VvVO44050 [kg] 0.10 0.10

The invention is also based on the finding that the taste or rich taste of such a pudding is
not degraded even when such a pudding is low-fat or fat-free.  The invention is further
based on the finding that when skim milk treated by nanofiltration or diafiltration is
used, an unpleasant taste can be reduced, so that a pudding with good texture and good
taste can be obtained.

[0013]

A first aspect of the invention relates to a pudding.  As illustrated in the
examples, the pudding contains one or both of milk protein concentrate (MPC) and
skim milk (SM) as an ingredient. In addition, the pudding contains 7% by weight or
more of solids not fat, has a fat content of 9% by weight or less, and has a color
difference L value of 72 or more.

[0014]

Thus, the pudding of the invention has a high level of whiteness in appearance
despite its low fat content. The pudding of the invention can meet the requirements of
low-fat or fat-free while keeping a high-grade appearance and likeness to a typical
custard pudding,

[0015]
In an embodiment of the invention, the pudding contains 2% by weight or more

of milk protein concentrate.  As demonstrated in the examples described below, an

increase in solids not fat derived from milk protein concentrate is also effective in
improving the whiteness of the pudding. In this embodiment, the whiteness of the
pudding can be improved by increasing the concentration of solids not fat in the
pudding,
[0016]

In another embodiment of the invention, the pudding contains 7% by weight or
more of skim milk., The skim milk includes one or both of skim milk treated by

nanofiltration and skim milk treated by diafiltration. A pudding with a good taste and




0.10 0.10 0.10 0.10 0.10 Ml k Flavor DP-01877 [kg]0.10 0.10 0.10 0.10
0.10 0.10 0.10 Water [kg]66.95 67.03 67.12 67.20 67.28 67.37 67.45
Total. [kg] 2100.00 100.00 100.00 100.00 100.00 100.00 100.00 [0046]
Tabl e 2 shows the color difference and the physical property val ues
for each of Sanple Nos. (1-1) to (1-7). The color-difference neter
used was Col or Anal yzer TC1800J (Tokyo Denshoku Co., Ltd.) (The same
anal yzer was al so used in the exanpl es described below). Table 3
shows t hea pesidppsaeficevind wath evatperstmnastd canie mppead asiog siofn mhk

puddi ngs of Sanple Nos. (1-1) to (1-7). [0047] [Table 2] Sanple No.
(1-1) (1- uaa)tecthynasrph(matww) dafiltragipn( 1- 6) (1- 7) Fat contentN by
weight 0.0 1.5 3 04.56.07.59.0 Solids not fat content [Is
bsstlsllg(@ 0l 6

In another embodiment of the invention, solids not fat and fat are unevenly
distributed in the pudding in such a manner that they are more in its surface than in its
other parts. In the conventional art, it is common to make a pudding as
homogeneously as possible,  On the other hand, as demonstrated in the examples, the
whiteness of the pudding increases with increasing solids not lat and fat. Thus, in this
embodiment, solids not fat and fat are intentionally unevenly distributed in the pudding
in such a manner that they are more in its surface than in its other parts, so that the
whiteness of its outer part is more improved than that of its inner part.  The ratio by
weight of solids not fat and fat in a gravitational-center part of the pudding may be
represented by G (% by weight).  The ratio by weight of solids not fat and fat in a side
surface part of the pudding (for example, a side surface part at half of the height of the
pudding) may be represented by S (% by weight). In the pudding according to this
embodiment, S is 1.1 times or more G,

[0018]

A second aspect of the invention relates to a method for producing a pudding.
The method for producing a pudding is basically a method for producing any one of the
puddings stated above. The method uses one or both of milk protein concentrate and
skim milk as a raw material. The method includes the steps of preparing a raw
material solution (by agitation, dispersion, dissolution, or other methods), charging
(pouring) the raw material solution into a mold (such as a vessel), and cooling the raw
material solution. For continuous mass production or the like, this method preferably
includes the steps of preparing a raw material solution, sterilizing the prepared raw
material solution, charging the raw material solution into a mold, and cooling the raw

material solution. This process enables the production of the pudding according to the



6.0 6.0 6.0 6.0 6.0 Total solids content[ br weing 28.0 28.0 28.0
28.0 28.0 28.0 28.0 SodiumAéd 26.3 26.3 26.3 26.3 26.3 26.3 26.3
Color difference L vidocO.)[ -] 65.11 70.21 73.75 74.86 76.60 77.84
79.40 Color difference L value(2)H 66.83 70.92 73.67 74.77 77.08
78.32 79.22 Color difference a value(1l)[A 6.34 6.82 7.11 6.73 6.94
6.25 6.83 Color difference a value(2)H 5.90 6.73 7.06 6.94 6.99 6.94
6.73

first aspect of the invention.

[0019]

In a preferred embodiment, the method includes spraying water, an acid, or oil

on a mold (such as a vessel) and then pouring the raw material solution into the mold.

When water is sprayed on the mold, the pudding can have improved mold releasability.

When an acid is sprayed on the mold, protein denaturation occurs at the surface part of

the pudding, so that the pudding can have improved whiteness at the surface part.

When oil is sprayed on the mold, the pudding can have improved gloss, so that the

pudding can have improved whiteness.

Advantageous Effects of Invention
[0020]

The invention makes it possible to provide a low-fat pudding whose taste and
appearance (whiteness) are kept comparable to those of a conventional product and to

provide a method for producing such a pudding.

Deseription of Embodiments
[0021]

A first aspect of the invention relates to a pudding.  As illustrated in the
examples, this pudding contains one or both of milk protein concentrate (MPC) and
skim milk (SM) as an ingredient. Specifically, despite its low fat content, the pudding
of the invention has good taste and good appearance (whiteness), which are equal to or
better than those of conventional products. The pudding of the invention, which has a
low fat content, is preferably an egg-fiee pudding.

[0022]
The milk protein concentrate is known and commercially available. Thus,

any appropriate known MPC may be used. For example, the MPC can be obtained by



Col or difference b value(1)H 28.15 29.74 30.89 30.26 30.75 29.09

29. 60 Color difference b value(2)H 28.54 29.48 29.65 30.35 29.78
30.11 29.68 Breaking Strength(1)[g/cnR2] 18.5 17.2 16.7 19.8
Breaking Strength(2)[g/nn2] 19.9 21.2 22.5 24.2 Breaking
strain(1)[9%9 34.4 26.7 26.0 24.9 Breaking strain(2)[% 42.1 36.8
36.4 32.7 Particle size[ gitil 25.6 32.2

a process including lowering the pH of skim milk to 2 to 4 with sulfuric acid to form a
curd containing both casein and whey proteins, separating the proteins by fractionation,
then neutralizing the proteins with sodium hydroxide, and spray-drying the neutralized
proteins. The MPC preferably contains 60% by weight or more of proteins and 25%
by weight or less of lactose.

[0023]

The skim milk is known. Thus, in the present invention, the skim milk to be
used may be any appropriate known skim milk. On the other hand, the skim milk
preferably includes skim milk treated by nanofiltration (NF) or skim milk treated by
diafiltration (DF). The use of skim milk treated by nanofiltration or skim milk treated
by diafiltration makes it possible to avoid an unpleasant taste when the pudding 1s
produced using skim milk at a high concentration, and also makes it possible to produce
a pudding with a good taste and a good appearance. The pudding of the invention
preferably contains 7% by weight or more of skim milk. The skim milk can also be
produced using an ion-exchange resin (IE) treatment or an electrodialysis (ED)
treatment. In this case, the nanofiltration (NF) treatment, the diafiltration (DF)
treatment, the ion-exchange resin (IE) treatment, and the electrodialysis (ED) freatment
may be used alone or in any combination.

[0024]

The skim milk treated by nanofiltration can be obtained by subjecting defatted
milk to filtration using a nanofiltration (NF) membrane. Defatted milk may mean a
product obtained by removing milk fat from raw milk (for example, a product with a
milk fat content of less than 6% by weight on a milk solids basis). Defatted milk 1s
intended to inchude skim milk, concentrated skim milk, and skim milk powder (and a
solution of skim milk powder).

[0025]

Examples of the material for the nanofiltration (NF} membrane include




35.4 52.4 [0048] [Table 3] Sanple No. Visual evaluationLikeness to
custard puddi ng Its appearance is not |like that of a typical
custard pudding, and its whiteness is insufficient. |Its appearance
is not like that of a typical custard pudding, and its whiteness is
insufficient. its appearance is |ike that of a typical custard
puddi ng, but its whiteness is slightly insufficient. AO
Its appearance is |ike that of a typical custard pudding, and its
whi t enes spdlgangidé.faclilest acgtate, gobydthersutignea ppbyastai pelyimidej weyltnedimef a
typi cal custard pudding, and its whiteness is sufficient and good.
Its appeatdylefingolyiswidonenrgeniraigd colbilews and palyiasbapalsai Mythedngeniips,
whiteness is sufficient a ﬁ. 002N |ts appearapce.is |like that of a
Lypi cal ol fugbiablidRTmORHeoD SRk B ERE 1§ by Bodiigntr ylbe.
acetate, or polyethersulfone for the purpose of removing minerals. Examples of the
form of the nanofiltration (NF) membrane include a flat membrane, a spiral membrane,
a hollow fiber membrane, a sheet membrane, and a tubular membrane. The
nanofiltration may be performed using a known filtration method and known conditions.
For example, the filtration method may be a pressure filtration method or a filtration
method under reduced pressure.  For example, the NF membrane may be an NF
membrane manufactured by The Dow Chemical Company (NF-3838/30-FL (trade
name)). Alternatively, the filtration method may be a dead-end filtration method or a
cross-flow filtration method. Ice creams are industrially produced by a batch process,
and thus in the invention, a cross-flow method is preferably used because fluctuations
caused by clogging of the filtration membrane can be suppressed using this method.
[0026]
For example, the nanofiltration membrane has pore sizes in the range of 0.5 to
2 nm, through which monovalent ions and water are mainly allowed to pass. For
example, the nanofiltration (NF) is performed under pressure conditions of 0.3 to 3 MPa.
The ratio between the retentate and the filtrate depends on the osmotic pressure on the
NF membrane being used. In general, the retentate is concentrated until the total
solids (TS) of the raw material becomes 1.5 to 2.5 times (for example, 2.0 times).
[0027]
Skim milk treated by diafiltration may be a product obtained by subjecting
defatted milk to filtration using a nanofiltration (NF) membrane. The diafiltration
(DF) treatment may be a process including adding water to concentrated milk (retentate)

or the like, which is obtained by filtration, to dilute it so that the volume of the filtrate

(retentate) is increased close to the volume before the filtration and then performing



Tabl e 3 shows that when skimm |k (conventional product) is used, a
reduction in fat content (Sanple Nos. (1-1) and (1-2)) can lead to

| ack of |ikeness to the appearance or whiteness of a typical custard
puddi ng. Sanple No. (1-3) has an appearance |ike that of a typical
custard pudding. In this exanple, the pudding contains 6% by wei ght
of solids not fat derived fromskimmlk. Table 3 also shows that in
this exanple, the pudding should preferably contain 3% by wei ght or
nore of fhkragon.t hatthé inveationh &wexahpleethedd’ mathod nrdydie atraseess inckeling
typi cal custard puddi ng gsee also Table 2), It is concluded that the
col or di fédsienveicr tocgnetrated millapitse fike gblaingf Dy AdsaliongiguagNF

preferably be from72 to 73 or nore. | ple 2] [ 0050 ffect of
Concent r atFRRTASF argk fryep i piketing, the fnéxtw.tgﬁ}?@%w h%ﬂ o 1@%11 "§& not fat)
It was exﬁﬁ??ﬁd how changes in the concentration of skimmlk (solids
not fat) enced the taste and appearance (whiteness) of a

fat-f ddi i I . : : ntd
e vl e enened o ot LT 0L B i
Dextrin Ns%nv}ﬁirll?bi? fi 10%?@&&&33{%25%[1%11'%3’[{1%*9{6& %hdehtrﬁ@@%%%}lﬁﬁ;‘ £difRion

Ltd.). First, according to t ornul at1ons shown in e 4, Sanple

Nos. (2- 1§t§|}§ Ricuif) diWEhE thXlBP AT @8led SbRGnSK b NTh kilk GOKIVIE Rtob@i@dd in
product). The preparation conditions were substantially the sane as
those in Ex@amphandiilueieestp,thabapniayiotfierdsitskih hiikathda sécenper at ur e

was changed to 90C. [0051] [Table 4] Sanmple No. (2-1) (2- 2) (2- 3)
(2- 4) (2nanbfilt(a@ionGlephngudiRf Marcaditamg|thghand-ARra@d5Rind ilkOwhBh6s 15. 73
17.80 Liquid Suger F42 [kg] 5.80 7.15 8.50 10.10 11.60 13.10 Starch
syrup [ kgdbt@iaedd the dB@LdEDstgn bg n3oitiradoro@dtain demineralized skim milk.

Alternatively, the DF process may include a first nanofiltration step including
concentrating a raw material comprising skim milk by nanofiltration to obtain
nano-filtrated concentrated skim milk; a reverse osmosis step including subjecting the
filtrate, which is obtained in the first nanofiliration step, to reverse osmosis to obtain a
filtrate through a reverse osmosis membrane; a demineralized milk production step
including mixing the nano-filtrated concentrated skim milk obtained in the first
nanofiltration step, the filtrate through the reverse osmosis membrane, and water to
form demineralized milk; and a second nanofiltration step including concentrating the
demineralized milk, which is obtained in the demineralized milk production step, by
nanofiliration to obtain demineralized skim milk.

Alternatively, the DF process may include a first nanofiltration step including
concentrating a raw material by nanofiltration to obtain nano-filtrated concentrated
milk; a reverse osmosis step including subjecting the filtrate, which is obtained in the
first nanofiltration step, to reverse osmosis to obtain a filtrate through a reverse osmosis
membrane; a demineralized milk production step including mixing the nano-{iltrated

concentrated milk, the filtrate through the reverse osmosis membrane, and water to form

demineralized milk; and a second nanofiltration step including concentrating the



CGelling Agent PMR1B [kg] 0.73 0.73 0.73 0.73 0.73 0.73 Cornstarch Y
[kg] 0.30 0.30 0.30 0.30 0.30 0.30 New Carotene Base 250V [kg] 0.02
0.02 0.02 0.02 0.02 0.02 Custard Flavor [kg] 0.10 0.10 0.10 0.10 0.10
0.10 3@ V44050 M1k Flavor DP-01877 [kg] 0.10 0.10 0.10 0.10
0.10 0.10 Water [kg] 64.95 65.50 66.05 66.70

demineralized milk, which is oblained in the demineralized milk production step, by
nanofiltration to obtain demineralized skim milk.
{0029]

In the second nanofiltration, a different NF membrane (for a different osmotic
pressure) is preferably used (or appropriately selected) so that the degree of
demineralization can be adjusted within a predetermined range.  Alternatively, the
retentate may be subjected to third or fourth nanofiltration so that the degree of
demineralization can be adjusted within a predetermined range.  In this manner, plural
times of nanofiltration (namely, diafiltration) can be completed.

{0030]

The raw material for the pudding of the invention may contain any one of milk

protein concentrate (MPC) and skim mitk. The raw material for the pudding of the
invention may contain both of milk protein concentrate (MPC) and skim milk.
[0031]

The pudding of the invention contains 7% by weight or more of solids not fat.

The content of solids not fat in the pudding of the invention is preferably 11% by weight |

or more, more preferably 12% by weight or more, even more preferably 14% by weight
or more, in particular, preferably 15% by weight or more. When the pudding is l
substantially free of fat, it preferably contains 11% by weight or more of solids not fat.
On the other hand, if the content of solids not fat is too high, the taste, physical E
properties, or other properties of the pudding may be compromised. Thus, the content
of solids not fat in the pudding of the invention is preferably 30% by weight or less,
more preferably 25% by weight or less, even more preferably 20% by weight or less.
{0032]

The pudding of the invention may contain 2% by weight or more of milk

protein concentrate. The content of milk protein concentrate in the pudding of the

invention is preferably 2% by weight or more, more preferably 2.5% by weight or more,
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67.27 67.85 Total [kg] 100.00 100.00 100.00 100.00 100.00 100.00

[ 0052]

Table 5 shows the color difference and the physi cal

property values for each of Sanple Nos. (2-1) to (2-6) with different
fat concentrations. Table 6 shows the results of visual evaluation of
t he appearance of the puddings of Sanple Nos. (2-1) to (2-6). [0053]

[ Tabl e 5]

Sample No. (2-1) (2- 2) (2- 3) (2- 4) (2- 5) (2- 6) Fat

content FG bY weigbd 0.0 0.0 0.0 0.0 0.0 0.0 Solids not fat

cont ent, , éveshobré pQ:f&ablyBYs Oy hW@ight dbmdrd v Parftailal peddraldg 3.5% by weight or
content %9 wwei gl 28.0 28.0 28.0 28.0 28.0 28.0 Sodiunima] 45.3 54.0
62. 7 71. 3mpE. 9 BEishcphddinglpf the iwrsobon issabsiaifally 1188 of Gatrit preferaidy 02

contains 2% by weight or more milk protein concentrate and 11% by weight or more of
solids not fat.  On the other hand, if the content of milk protein concentrate is too high,
the taste, physical properties, or other properties of the pudding may be compromised.
Thus, the content of milk protein concentrate in the pudding of the invention is
preferably 5% by weight or less, more preferably 4.5% by weight or less, even more
preferably 4% by weight or less.

[0033]

The pudding of the invention may contain 12% by weight or more of skim milk
when it does not contain milk protein concentrate. The content of skim milk in the
pudding of the invention is preferably 13% by weight or more, more preferably 14% by
weight or more, even more preferably 15% by weight or more, in particular, preferably
16% by weight or more. When the pudding of the invention is substantially free of fat,
it preferably contains 12% by weight or more of skim milk and 11% by weight or more
of solids not fat.  On the other hand, if the content of skim milk is too high, the taste,
physical properties, or other properties of the pudding may be compromised. Thus, the
content of skim milk in the pudding of the invention is preferably 30% by weight or less,
more preferably 25% by weight or less, even more preferably 20% by weight or less.

The pudding of the invention has a fat content of 9% by weight or less. The
fat content of the pudding of the invention is preferably 6% by weight or less, more
preferably 3% by weight or less, even more preferably 2% by weight or less, in
particular, 1.5% by weight or less, The pudding of the invention may be substantially
free of fat.

[0034]
The pudding of the invention has a color difference L value of 72 or more as

measured for color difference.  Herein, the color difference can be measured using a

11



73.70 75.29 75.75 Color difference a value 5.66 6.06 6.23 6.21 6.79
6.88 Color difference b value[-] 28.33 28.65 28.68 27.97 28.19 28. 10
Breaking strength(i) [g /cn2] 25.6 29.9 31.9 28.0 30.3 26.2 Breaking
strength(2) [g /cm] 26.2 28.0 31.8 29.0 27.7 26.0 Breaking
strength(3) [g/cnR] 27.1 30.9 30.0 27.4 28.0 27.9 Breaking
strain(l)rcd 38.5 40.6 38.3 38.0 36.2 30.8 Breaking strain(2)Rd 41.7
38.0 39.6 38.8 34.1 32.9 Breaking strain(3)Rd

color-difference meter (such as Color Analyzer TC-1800J (Tokyo Denshoku Co., Ltd.)).

For example, the color difference value may be the L{-} value according to JIS K 7105.

The pudding of the invention preferably has the color difference L value of 72.5 or more,

more preferably 73 or more, even more preferably 73.2 or more, in particular, preferably

73.4 or more, as measured for color difference.

[6035]

In an embodiment of the invention, the pudding contains 2% by weight or more
of milk protein concentrate. As demonstrated in the examples described below, solids
not fat derived from milk protein concentrate is more effective in improving the
appearance {whiteness) of the pudding than solids not fat derived from skim milk. In
this embodiment, therefore, the whiteness of the pudding can be improved without
excessively increasing the concentration of solids not fat in the pudding. This
embodiment is effective in providing a pudding substantially free of fat. It should
however be noted that solids not fat derived from skim milk is more eftective in
improving the taste of the pudding than solids not fat derived from milk protein
concentrate.

[0036]

In another embodiment of the invention, the pudding contains 12% by weight
or more of skim milk. As demonstrated in the examples described below, solids not fat
derived from skim milk is more effective in improving the taste of the pudding than
solids not fat derived from milk protein concentrate. In this embodiment, therefore,
even at a low content of fat in the pudding, the whiteness of the pudding can be
improved while the taste of the pudding is improved. This embodiment is effective in
providing a pudding substantially free of fat. It should however be noted that solids
not fat derived from milk protein concentrate is more effective in improving the

appearance (whiteness) of the pudding than solids not fat derived from skim milk,

[0037]

12



41.3 40.4 38.0 35.1 36.2 35.1 [0054] [Table 6] Sanple No. Sensory
eval uati on and vi sual eval uationLi keness to custard pudding (2-1) It
has a | ow | evel of custard pudding like rich taste, and is
significantly sloppy. Its whiteness is i"sufficient. (2- 2) It has a
slightly Iow | evel of custard pudding-like rich taste, and tastes

sl oppy. Its whiteness Is insufficient. (2- 3) It has a custard
pudding-like rich taste but tastes somewhat salty. Its whiteness is
slightly insuf flnehetht: ebaddment)ofithe inmsntmncsidand fpuandi fagere bikevenhch
taste, but tastes salty (Jr unpleasant. Its whiteness is

sl i i nsuf fdigiidnted imthepudeing in pych amennst Babithsy aeei mere ip itp gurface dhpgtia gt
hietes salty or unpleasant significantly. Its whiteness is sufficient
and good. Othel(l’fltsﬁ) ny the gopyvegtionpd P‘ér‘ﬂ‘%?&ﬂ?‘ﬂbtol g AR mtgd"ét e, hut

Looser *BonlodtheRBR RTonEr PloiE! PPl w%gg%%cr FLehlpRggies
(2-6) hav\%hfi’e f%@'p@ bl dS Gyift] iGbre ia%%@aﬁm/ haye. A thls
R Al ity £ i

hi gher concent ion S no constltuents) e col or

differe ”C&ﬂ!mdmk ME50l RS nbt ﬁ?ﬁwa?m@fmt%ién‘ﬁﬂ? %ﬁeveﬁf}c&&tﬁb@t@d fif @Epaddihg
73 or nore, and thus Sanpl e . (2-5 2-6) have sufficient

whi t enessin sHeME WRhnerPRATRhE fh’@ﬁamé Arip) su@{ﬁ&e (han ) it @btepas@] doytha@rthe
unpl easant significantly and do not have a good taste. [0056]

Next, accehikng dfdtstdueerfpartivimatd iopsowkaim that ofdtsliene? paanpheraNody
(3-1) to (3-6) were prepared using skimmlk treated by
nanof i | t ratigbnof(shi)is nole qor épen atgrontagondictitongsariefitee pubBnamey k| y
the sane as those in Exanple 1, except that on&y the sterilization
t enper at urceroaersed bafidéeby weabo. [Tbgscmo_wy[ W@sghteo Fplids not fat and grmpp sidRo.
(3-1) (3- 2} (3- 3) (3- 4 ES 5) 3
surface part of the pudding (for example “a side sur face part at half of the height of the
pudding) may be represented by S (% by weight). In the pudding according to this
embodiment, S is 1.1 times or more G.  The S/G value may be 1.2 or move or 1.5 or
more. On the other hand, if the S/G value is too large, the taste would be completely
different between the inner and surface parts of the pudding. Thus, the S/G value is
preferably 2 or less.
[0038]
A second aspect of the invention relates to a method for producing a pudding.
The method for producing a pudding is basically a method for producing any one of the
puddings described above. The method uses one or both of milk protein concentrate
and skim milk as a raw material. The method includes the steps of preparing a raw
material solution (by agitation, dissolution, dispersion, or other methods), charging
(pouring) the solution into a mold (such as a vessel}, and cooling the solution.
[0039]
For example, the method may include a preparation step including dissolving

and/or dispersing main raw materials; a holding step including holding the liquid

preparation (raw material solution); an addition step including adding a flavor or a

13



heated by NF) (pwict [kg] 7.40 9.50 11.60 13.65 15.73 17.80 Liquid

Suger

F42 [kg] 5.80 7.15 8.50 10.10 11.60 13.10 Starch syrup [kd]

20.60 16.60 12.60 8.30 4.15 0.00 Gelling Agent PNI21B [kg] 0.73 0.73
0.73 0.73 0.73 0.73 Cornstarch Y [kg] 0.30 0.30 0.30 0.30 0.30 0.30
New Car ot ene Base [kg] 0.02 0.02 0.02 0.02 0.02 0.02 250V

colorant to the raw material solution; a water-content adjustment step including
adjusting the water content of the raw material solution; a homogenization step
including homogenizing the raw material solution with an adjusted water content by
agitation; a sterilization step including heating the raw material solution; a temperature
control step including keeping the raw material solution at a suitable temperature; a
charging step including charging the raw material solution into a vessel; and a step of
cooling the raw material solution.

{0040]

After the preparation step, the solution is typically held at a temperature of
45°C to 75°C, preferably at a temperature of 50°C to 70°C, more preferably at a
temperature of 55°C to 65°C.  In this step, the holding time may be long depending on
the size (volume) of the tank actually used and the timing (required time) to provide the
vessel into which the product is to be charged. In view of relation to spore forming
bacleria, for example, the holding time may be from about 0.5 to 6 hours, preferably
from about 0.5 to 4 hours, more preferably from about 0.5 to 2 hours.

For example, the sterilization step is often performed using a continuous
sterilization method, and the step is preferably performed at a sterilization temperature
of from 120°C to 150°C, more preferably from 125°C to 145°C, even more preferably
from 130°C to 140°C. 1In this step, the sterilization time is preferably from 1 to 5
seconds, more preferably from 1 to 4 seconds, even more preferably from 1 to 3 seconds.
The continuous sterilization method is preferred because it is suitable for mass
production on a commercial scale and is also stable in terms of sanitation and quality.

A batch sterilization process may also be used, and such a process is preferably
performed at a sterilization temperature of from 90°C to less than 100°C, more
preferably from 93°C to 97°C, even more preferably about 95°C.  In this process, the
sterilization time is preferably from 1 to 10 minutes, more preferably from 2 to 7

minutes, even more preferably about 5 minutes.

14



Custard Flavor G VO44050 [kg] 0.10 0.10 0.10 0.10 0.10 0.10 MIk

Fl avor DP-01877 [kg] 0.10 0.10 0.10 0.10 0.10 0.10 Water [kg] 64.95
65.50 66.05 66.70 67.27 67.85 Total [kg] 100.00 100.00 100.00 100. 00
100. 00 100. 00 [ 0058] [ Tabl e 8] Sanpl e No.

[0041]

In a preferred embodiment of the invention, the method for producing a
pudding includes spraying water, an acid, or oil on a mold (such as a vessel) and then
pouring the raw material solution into the mold. When water is sprayed on the mold,
the pudding can have improved mold releasability. When an acid is sprayed on the
mold, protein denaturation occurs at the surface part of the pudding, so that the pudding
can have improved whiteness at the surface part.  When oil is sprayed on the mold, the
pudding can have improved gloss, so that the pudding can have improved whiteness.
[0042]

In a preferred embodiment of the invention, the method for producing a
pudding includes solidifying the pudding from its surface when the pudding is baked or
cooled to a solid. In this case, solids not fat and fat can be localized at the surface part
of the pudding, so that the appearance of the pudding can be whitened. For this
purpose, for example, it is also preferred that the mold should be cooled to a
temperature below room temperature.  To rapidly cool the surface of the pudding, for
example, the temperature of the mold is also preferably set at -10°C to 20°C, more
preferably -10°C to 10°C, even more preferably -5°C to 5°C, and may also be set at 0°C
to 10°C. 1In this case, the surface part of the pudding is first solidified, so that solids
not fat and fat are localized at the surface part of the pudding. In the process of
cooling the pudding (raw material) solution, the mold for the pudding may be directly
cooled so that the pudding solution can be solidified to form a pudding. In this process,
the surface part of the pudding is first solidified, so that solids not fat and fat are
localized at the surface part of the pudding.

[0043]

Hereinafter, the invention is more specifically described with reference to

examples. It will be understood that the examples are not intended to limit the

invention and various modifications obvious to one skilled in the art are deemed to be
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(3-1) (3- 2) (3- 3) (3- 4) (3- 5 (3- 6) Fat contentEm bY weight] 0.0
0.0 0.0 0.00.00.0 Solids not fat contenti by weight] 7.0 9.0 11.0
13.0 15.0 17.0 Total solids content p, by weigh] 28.0 28.0 28.0 28.0
28.0 28.0 Sodiunfrnig¥4 36.0 42.0 48.1 54.1 60.0 66.0 Col or
difference L value [ -] 68.66 70.70 71.67 73.41 74.40 75.61 Col or

difference a value E-3 5.08 5.36 5.73 5.44 6.05 5.70 Col or
b value E-3
within the scope of the invention.

[Example 1}
[0044]

di f ference

Effects of Fat Concentration (6% by weight of solids not fat and 0 to 9% by

weight of fat)

Table 1 is a pudding formulation table showing Sample Nos. (1-1) to (1-7)

which have different fat concentrations adjusted by changing the amounts of fat and

dextrin added. The raw materials used were skim milk {Meiji Dairies Corporation),

Liquid Sugar F42 (Meiji Food Materia Co., Ltd.), Fat F'W2D (Taiyo Yushi Corp.),

Dextrin MD2 (Matsutani Chemical Industry Co., Ltd.), Gelling Agent PM21 (Taiyo

Kagaku Co., Ltd.), Cornstarch Y (NIHON SHOKUHIN KAKO CO., LTD.), New

Carotene Base 250V (San-Ei Gen F.EI., Inc.), Custard Flavor GIV044050 (Givaudan

Japan K.K.), and Milk Flavor DP-01877 (SODA AROMATIC Co., Ltd.).

First, main

raw materials were dissolved and kept at 70°C for 10 minutes. Thereafter, the flavors

and the colorant were added to the solution, and the water content was adjusted. Each

preparation was homogenized at 150 kg/cm? and then sterilized at 95°C for 5 minutes.

After each preparation was cooled to 70°C, 80 g of the preparation was charged into

each mold (vessel).  The product was cooled by immersion in iced water and then

refrigerated.
[0045]
| Table 1]

lo



27.78 27.73 27.65 27.14 28.12 27.12 [0059] [Table 9] Sanple No.
Sensory eval uation and vi sual eval uationLi keness to custard puddi ng
It liar a low level ot cust.ari pudding-like rich taste, and is
significantly sloppy. Its whiteness is insufficien . It has a
slightly I ow bye) o cnstard padding-like rich taste, and tastes
sloppy. Its whiteness is insult nonk It has a slightly |ow |evel of
custard padding-like rich taste, and tastes sloppy. Its whiteness is
ins ifficien . It has p custard puddlng li to rich taste but tastes
sonewhat salt t S lethe., whi-teness—is- pulfigientapd goed 5 HE-hgsias
custard puddlnﬂ GG TCIT [ gST 800 DUE 30 ASEGP St Y &80 ungseasamt . Its
whi teness is Isu?«m@blemz i nolgigaedo hbsd i ars@ ewss acelse nsmh taste,
but tastes sdfat ywep unpl easggit sD@ni facantby. 435 whedt eneds i&70

suf fici ent an@xroddd2 [0060?@ 920  Bahpl &1Nos4.6q 3-3)7 andsy( 3-B),

whi ch are prd#ivedsusPigBskikoh nDk wih i .43 nofdlal @rit n@ﬁ%ra@TXsuch
as Na, K, andegstarddnt ent r&dluced byCdanof#9 t r @84 onO¢NF) 0-3thavie¥’a
custard puddil (Pdntk@*-ans@h tagit epand sof fi coentowhi t@messyozandy@ so
have a good t while being |l ess salty or unpleasant. [0061]

Final |y, acc é'i)hglﬁ)o?v(?fthe f BelnuDat | 0BEC shewh | B10Tabd.&) 100.10Sanplles

Nos. (4-1) to (4-6) were prepared using skimmlk treated by
dlaflltratloﬂwé%ﬁﬁ“” gu%fe%@raﬂﬂ%n e d|@i%nsoﬁkreoghbsQ5htl%F1y t he

sane as thosewier Exanpl e 1,exeept hat enly the sterd | bzat i grus

t enper at ure wast changed t o QQCO0POOBRFE [Tvabd eod 0] 1Sanplieo.ddo.oq@d- 1)
(4- 2) (4- 3) (4- 4) (4- 5) (4- 6) atitTel'reated by DJ kg] 7.40 9.50
11.60 13.65 15.73 17.80 Liquid Suger F42[kg] 5.80 7.15 8.50 10.10

11. 60 13. 1004tjarch syrup[kg] 20.60 16.60

Table 2 shows the color difference and the physical property values for each of
Sample Nos. (1-1) to (1-7).  The color-difference meter used was Color Analyzer
TC1800J (Tokyo Denshoku Co., Ltd.) (The same analyzer was also used in the
examples described below). Table 3 shows the results of visual evaluation of the

appearance of the puddings of Sample Nos. (1-1) to (1-7).

[0047]

[Table 2]
Sample No. (-1 (-2 -3 -4 -5 a-& a-9
I'at content [ by weight] 0.0 1.h 3.0 4.5 6.0 7.5 20

Solids not fat content [ by woight] 6.0 4.0 6.0 6.0 6.0 6.0 6.0
Total solids contentf by weigh] 28.0 280 28.0 28.0 28.0 28.0 280
Sedium Lmadh) 26.3 26.3 26.3 26.3 26.3 26.3 26.3
Color difforence L value(l) [* 6511 F0.21 73.'15 74.86 76.60 71.84 79.40
66,83 7092 73.67 T4 708 7832 7922

6,34 682 711 6.73 6,94 6.25 6.83

5.90 6773 7.06 6.94 6.99 6.94 6.73
Color difference b value(1) 2835 29774 3089 3026 3075 2909 2960
Color ditference b value(@  [- ] 2854 2948 7965 3035 2978 3001 29.68

Color difference L value(2)

Color difference a valie(1)
Color difference a value(2)

I_Ihf_il_i
|_||_|'_n_l

Breaking Strength(1} [Q/Cm dl 18.5 7.2 16.7 19.8
Breaking Strength(2) [Q/Ciﬂz] 19.9 21.2 225 24.2
Breaking strain(1) (%] 34.4 26.7 26,0 24
Breaking strain(2) (5] 421 36.8 36.4 32.7
Particle sive [ um] 25.6 32.2 3b.4 52.4
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12.60 8.30 4.15 0.00 Gelling Agent PM1B[kg] 0.73 0.73 0.73 0.73 0.73
0.73 Cornstarch Y[kg] 0.30 0.30 0.30 0.30 0.30 0.30 New Carotene
Base[ kg] 0.02 0.02 0.02 0.02 0.02 0.02 250V Custard Fl avor [ kg]
G vO44050 0.10 0.10 0.10 110 0.10 0.10 MIk Flavor DP-01877[kg] O.10
0.10 0.10 0.10 010 0.10 water[kg] 64.95 65.50 66.05 66.70 67.27

[0048]
[Table 3]
Sample No. Visual evaluation Likeness to custard pudding
1- 1 Its appearance is not like that of a typical custard pudding, and v
its whiteness is insufficient.
(1- 2) Its appearance is not like that of a typical custard %
pudding, and its whiteness is insufficient.
Its appearance 1s like that of a typical custard pudding,
(1-3) but its whiteness is slightly insuf]fmient. A
(1- 4) Its a{);)earance is like that of a typical custard O
pudding, and its whiteness is sufficient and good.
(1- 5) Its aggpearancg is lilce that of a typigal custard O
pudding, and its whiteness is sullictent and good.
ﬁ Its appearance is like that of a typical custard pudding,
(1- 6 and 15):'-3 whiteness is sufficient and good. O
B Tts appearance 1s like that of a typical custard pudding, and
(-7 its whiteness s sufficient and pood. O
[0049]

Table 3 shows that when skim milk (conventional product) is used, a reduction
in fat content (Sample Nos. (1-1) and (1-2)) can lead to lack of likeness to the
appearance or whiteness of a typical custard pudding. Sample No. (1-3) has an
appearance like that of a typical custard pudding. In this example, the pudding
contains 6% by weight of solids not fat derived from skim milk. Table 3 also shows
that in this example, the pudding should preferably contain 3% by weight or more of fat
so that it can have whiteness and a rich taste like a typical custard pudding (see also
Table 2). It is concluded that the color difference L value, as a measure of whiteness,
should preferably be from 72 to 73 or more.

[Example 2]
[0050]

Effect of Concentration of Skim Milk (7.4 to 17.8% by weight of solids not fat)

It was examined how changes in the concentration of skim milk (solids not fat)
influenced the taste and appearance (whiteness) of a fat-free pudding prepared without
adding any fat to the raw materials. Among the raw materials used in Example 1, Fat
FW2D and Dextrin MD2 were replaced by starch syrup (Meiji Food Materia Co., Ltd.).

First, according to the formulations shown in Table 4, Sample Nos. (2-1) to (2-6) were
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67.85 Total [ kg] 100.00 100.00 100.00 100.00 100.00 100.00 [0063]

[ Tabl e 11] Sanple No. (4-1) (4- 2) (4- 3) (4 - 4) (4- 5) (4 -
6) Fat content[aby weigh] 0.0 0.0 on 0.0 0.0 0.0 Solids not fat
contentby weiglid 7.0 9.0 11.0 13.0 15.0 17.0 Total solids content
f,1kii weirkg 28.0 28.0 28.0 28.0 28.0 28.0 Sodiun{rna] 32.4 37.3

prepared using skim milk (conventional product). The preparation conditions were
substantially the same as those in Example 1, except that only the sterilization

temperature was changed to 90°C.

[0051}

[Table 4]
Sample No. Q-0 2-2) 2-3) 2-4 2-5) (2-6)
S itk pavden ep kgl 740 95C 1160 13465 1573 1780
Liguid Suger F42 Ckal 580 75 850 1010 1160 1310
Starch syrup fkgl 2060 1660 1260 830 415 0.00
Gelling Agent PM21B (kal 073 073 0,73 073 073 073
Cornstarch Y Tkal 0.30 0.30 0.30 0.30 0.30 0.30
New Carotene Base 250V {kg] 002 QD2 QO0z 002 002 002
Custard Flavor
GIV044050 [kal o110 010 000 010 010 010
Milk Flavor DP-01877  [kgl G100 010 010 010 010 010
Water kgl 6495 6550 6605 6670 67127 61856
Total ' [kg) 100.00 100.00 100.00 10000 100.00 100.00

[0052]

Table 5 shows the color difference and the physical property values for each of
Sample Nos. (2-1) to (2-6) with different fat concentrations. Table 6 shows the results

of visual evaluation of the appearance of the puddings of Sample Nos. (2-1}) to (2-0).

[0053}

[Table 5]
Sample Nao. (2-1) @-2) (2-3) @-4) ©2-5 (2-6)
Fat content [26 by weighe] 0.0 0.0 00 0.0 0.0 .0

Solids not fat cantent [y weighi] 7.0 Q0 i1.0 13.0 15.G 17.0

Total solids content [ by weigh 280 280 28.0 28.0 280 280
Sodium [ma%] 45.3 4.0 62.1 71.3 79.9 88,5
Color difference L value 5:* 48.16 Ti13 73.02 73770 75,29 576
Color ditference a value (-1 5.66 606 623 6,21 6,79 45.88
Color difference b value [-] 2833 286H 2868 2797 2819 2810

Breaking strength(1) [g/em’] 266 299 319 280 303 202
Breaking strength(2) [g/cm’) 262 280 318 200 277 260
Breaking strength(3) [g/cm?] 27.1 309 300 274 280 2719

Breaking strain(1) [%] 385 40.6 383 38.0 36.2 308
Breaking strain{(2) (%] 41.7 38.0 39.6 38.8 34.1 32.9
Breaking strain(3) % 413 404 380 351 362 351
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42.2 47.1 52.0 57.0 Color difference Lvolue[l 65.25 68.39 70.11 71.37
73.12 73.94 Color difference a value[-] 4.15 4.42 4.39 4.82 4.90 4.55
Color difference |I) value 25.58 26.08 25.60 25.52 25.43 24.85
Breaking strength(1)[9/0M] 24.7 22.9 26.1 24.5 20.9 29.1 Breaking
strength(2)[g/cnm2] 24.9 21.9 25.1 26.0 19.6 29. 3 Breaking
strength(3)[g/cnm2] 23.2 22.2 24.8 25.3 20.3 24.7 Breaking
strain(1l)[14] 50.4 45.5 46.2 40.4 30.8 40.8

[Table 6}
Sample No. Sensory evaluation and visual evaluation Likeness to custard puddin
D
n_ t has a low level of eystard pudding-like rich taste, and 1s significantly sloppy.
@-n {ts whiteness is insufl iumnt.l g ¥ ¥ ST0RPY X
o Tt has a slightly Jow level of custard pudding-like rieh taste, and tastes sloppy.
@-2 ts w lltm)é’ss 18 mmsulficiend. i r g ey X
_ It has a custard pudding-like rvich taste but tastes
@2-3 omewhat salty. l[ts; \\f‘}%Gn\ess is slightly insufticient. A
_ 1 hus a custard pudding:like pich tustebat tastes salty or unpleagant.
Q-4 ts whiteness 1s Elightl\’é'\nsuf’ﬁmeut. N i v A
-5 t hgs a custard pudding-Tike rich taste.but Lagtes salty or A
unpleasant sigmficantly. 1es whitehess'is sufficient and good.
_ It has a custard pudding-like rich taste,but Eastes salty or
2-6) unpleasant exceésivelv.hlts whiteness 15 saul'é'mmni?nu good. X

Even with fat-free formulations, Sample Nos. (2-3) to {2-6) have a custard
pudding-like rich taste because they have a higher concentration of selids not fat (milk
constituents). The color difference L value, as a measure of whiteness, should be from
72 to 73 or more, and thus Sample Nos. (2-5) and (2-6) have sufficient whiteness.
However, Sample Nos. (2-5) and (2-6) taste salty or unpleasant significantly and do not
have a good taste.

[0056]

Next, according to the formulations shown in Table 7, Sample Nos. (3-1) to
(3-6) were prepared using skim milk treated by nanofiltration (NF).  The preparation
conditions were substantially the same as those in Example 1, except that only the
sterilization temperature was changed to 90°C.

[0057]
{Table 7]
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Breaking strain(2)FA 54.0 44.1 41.8 39.5 33.3 41.8 Breaking
strain(3)Pioi 49.4 44.7 44.5 41.8 31.9 37.5 [0064] [ Tabl e 12]
22 Sanpl e No. Sensory eval uation and vi sual eval uati onLi keness
to custard pudding (4- 1)It has a |low |l evel of custard pudding-Iike
rich taste, and is significantly sloppy. Its whiteness is
insufficient. (4- 2)It has a |low |l evel of custard pudding-like rich
taste, and is significantly sloppy. lts whiteness is insufficient.

(4- 3)It has aSaulghrly | ¢ ow | evelSob &sdafdt Rl
and tastes sl oppi ndkesywhit eH€ss i i
custard puddinggﬁﬁggifigh t asfe,
taste. Its whiteness i 4 ghBly § i efi ' '

custard puddinQ;Zﬁhéﬁy?yﬁ t agle, %@@ hg§§nod§%lty3pr smpl eggant

taste. Its whiteness is sufficjent and good, O (4- 6)It has a custard
puddi ng- 1 i ke rhgRCragtePsyndhghs ngsapg§ o?o%npgg%sa%@)taiq%. Its

whi teness i s spffichent. and gopd. [0 ] S e . (4-5)
and (4-6), mhigﬁ%ggggg%oduceg@ﬁsiggjskgﬁ?niP%)mng]i?gRLDHgﬁglent

m neral (such NaL, K co nt du b iafid tratg on (DF),
have a custardﬁéhggﬁﬁg?fﬁgg E@%h ?ggteagﬁd gﬁ?fi%ﬁﬁn?éu%itgﬁtss, and
al so have a go®dtet ast e whi | eligki H49% e$85&alot-(o opb.lthpbédisahtdd [ Exanpl e
31 [0066] Total Fffect of Gohc@nd® at0p.eh 166.00M 10RO 6P A0&Ehcent rat e
(7 to 11% by weight of solids not fat) It was exam ned how an
increase in solids not fat (mlk constituents), which was achi eved by
addi ng nyggﬁﬂrotein concentrate (MPC) to the raw materials and

wi t hout ing any fat thereto, influenced the taste and appearance
(mhiteneﬁqé?@% a pudding. According to the formul ati ons shown in
Table 13," anppe Nos. (5-1) to (5-5) were prepared using MPC 480
(Fonterra Co- opergt Nwe G oup Li med) (3-MPC@A861 ({-Fonterna@- &
Co- operati ve Graumtducm ‘
addition to thglitsaw g

was a convent i SO QAR TRE 0! Bhar 8 0 on2&hing; .Qn@%ggeégggge same
S04 Y 200 1440 481 b4, 00 _ 660

b6 00 7167 7341 7440 7501
Color difference a value (-1 508 536 K73 hAad 6.05 570
Color difference b value [-3 27598 2703 2765 2714 28.12 2712

= &N

[Table 9]
Sample No. Sensory evaluation and visual evaluation Likeness to custard pudding
3- 1 t has a low level of custard pudding-like rick taste, and is significantly stoppy. ¥
ts whiteness is insufficiont.
(3- 2) t has a slightly low leve} of custard pudding-like rvich taste, and tastes %
sloppy. its whiteness is insufticieni,
(3- 3) t has a shightly low level of custard pudding-like rich taste, and tastes sloppy. X%
ts whiteness 1k insufficient.
t has p eustard pudding-iike rich {aste, but tastes somewlal salty.
3-8 ts whiteness is slmi‘ficie%t and gooé. v A
‘. R t has a custard pudding-like yich taste, but tastes salty or unpleasant.
(3~ 9 ts whiteness ig l‘.ut(}icieﬁt and good, O
t has a custard pudding-like vich taste, but tastes salty or unpleasant significantly.
(3- 6 ts whileness t}g slaufgtiirimglt and zmu&ﬁ. ¥ ! £ i JAN

Sample Nos. (3-4) and (3-5), which are produced using skim milk with its
monovalent mineral (such as Na, K, and Cl) content reduced by nanofiltration (NF),
have a custard pudding-like rich taste and sufficient whiteness, and also have a good
taste while being less salty or unpleasant.

[0061]
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Sanple No. (5-1) (5- 2) (5- 3) (5- 4) (5- 5) Skimmlk (conventional
product) [kg] 8.00 8.00 8.00 8.00 8.00 MPC 480(10w Na type)[kg] 0.00
2.00 4.00 0.00 0.00 MPC 4861 (high Na type) [kg] 0.00 0.00 0.00 2.00
4.00 Starch syrup [kg] 1 2.50 8.50 4.50 8.50 4.50 Sugar [kg] 6.40
7.53 8.65 7.53 8.65 Lactose [kg] 4.00 4.00 4.00 4.00 4.00 Celling
Agent PM21B [kg] 0.73 0.73 0.73 0.73 0.73

Finally, according to the formulations shown in Table 10, Samples Nos. (4-1) to
(4-6) were prepared using skim milk treated by diafiltration (DF).  The preparation
conditions were substantially the same as those in Example 1, except that only the
sterilization temperature was changed to 90°C.
[0062]

[Table 10]

Sample No., (4-1) (4-2) (4-3) (4-4 (4-5) (4-6)
-g;!(;l l{?ti]tkl‘e‘dted by DF) [kg} 7.40 950 ] ] .60 ] 3.65 ] 573 1 ?.BO

Liquid Suger 42 kgl 580 745 850 1010 1160 1310

Stareh syrup kgl 2060 1660 1260 830 415 000
Gelling Agent PM21B  [kg] 073 073 073 073 073 073
Cornstarch Y ikal 030 030 030 030 030 030

iz\lse{}x{]Camtene Base {kal 0.02 0.02 0.02 0.02 0.02 0.02
Gt Eavor kg 010 010 010 010 010 010

Milk Flavor DP-01877 [kgl 010 010 040 Q10 010 030

Water kgl 6495 6BE0 6605 6670 6727  6T8H
Total (kg 10000 10000 100.00 100.00 10000 100.00
[0063]
[Table 11]
Sample No. (4-1) (4-2) (4-3) (4-4) 4-5) (4-6)
{fat content [f6 by weighg] 0.0 0.0 0.0 0.0 0.0 0.0
Solids not fat content [% by weighy] 70 9.0 11.0 13.0 150 190
Tatal solids content [ by weigh 280 280 280 280 280 280
Sodium [mg®%] 32.4 3.3 42.2 471 52.0 570

Color difference L value [‘} 66.25 68.39 7011 11.37 73.12 73.94
Color ditforence a value {—] 415 4.42 4.39 4.82 490 4,56
Color difference b value {‘] 2H.58 26.08 25.60 2552 2543 24.85
Breaking strength(})[g/cm?] 247 229 26 245 209 291
Breaking Stll.ength(z)[g/cmf] 249 21.9 25.1 260 19.6 29.3
Breaking strength(3)lg/cm’] 232 222 248 263 203 247
Breaking strain(1) (%] 504 455 462 404 308 408
Breaking strain(2) (%] B4.0 44, 4.8 395 33.3 41.8
Breaking strain(3) %] 494 447 445 418 319 375

[0064]
[Table 12}
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New Car ot ene Base 250V [kg] 0.02 0.02 0.02 0.02 0.02 Custard Fl avor
G V44050 [kg] 0.10 0.10 0.10 0.10 0.10 MIk Flavor DP-01877 [kg]
0.10 0.10 0.10 0.10 0.10 Water [kg] 68.09 68.96 69.84 68.96 69. 84
Sodi um bi carbonate [kg] 0.06 0.06 0.06 0.06 0.06 Total [kg] 100.00

100. 00 100. 00 100.00 100.00 [0068] [ Tabl e 14]
Sample No. Sensary evaluation and visual evaluation Likeness to custard pudding
(4- 1Y Ithasalow level of custard pudding-like rich taste, and is significanly sloppy. Its whiteness is insufficient. X
(4- 23 Ithas alow level of custard pudding-like rich taste, and is significandly sloppy. It whileness is insufficient, b
(4~ 33  Rhas aslightly low leved of custard pudding-like rich taste, and tastes sloppy. s whileness is insufficient. X

(4~ 4)  Ithas a custard pudding-iike rich taste, and has no salty or unpleagant tasie. lts whiteness is slightly insufficient. /A
(4- 5)  Ithas acustard pudding-like rich taste, and has no salty or unpleasant taste. ls whiteness is sufficient and good. O
(4- 6)  tthas acustard pudding-tike rich taste, and has no salty or unpleasant taste. lis whiteness is sufficient and good. O

[0065]

Sample Nos. (4-5) and (4-6), which are produced using skim milk with its
monovalent mineral (such as Na, K, and Cl) content reduced by diafiltration (DF), have
a custard pudding-like rich taste and sufficient whiteness, and also have a good taste
while being less salty or unpleasant.

[Example 3]
[0066]

Effect of Concentration of Milk Protein Concentrate (7 to 11% by weight of
solids not fat)

It was examined how an increase in solids not fat (milk constituents), which
was achieved by adding milk protein concentrate (MPC) to the raw materials and
without adding any fat thereto, influenced the taste and appearance (whifeness) of a
pudding. According to the formulations shown in Table 13, Sample Nos. (5-1) to (5-5)
were prepared using MPC 480 (Fonterra Co-operative Group Limited), MPC 4861
(Fonterra Co-operative Group Limited), and lactose (Leprino Foods Company) in
addition to the raw materials used in Example 2. The skim milk used was a
conventional product. The preparation conditions were the same as those in Example
2.

[0067]
[Table 13]
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Sample No. (5-1) (5- 2) (5- 3) (5- 4) (5- 5) Fat content [% by

weight]0.0 0.0 0.0 0.0 0.0 Solids not fat content [% by weight]7.0
solids content [% by weight 28.3 28.3 28.3
28.3 28.3 Sodium [rma] 33.2 33.4 33.7 35.49 37.79 Col or
value [-] 64.14 69.41 71.22 68.64 70.90 Color difference a value |
4.56 4.89 4.61 4.87 5.29 Color difference b value |

9.0 11.0 9.0 11.0 Tot al

difference L

-1 27.82

Sample No. (5- 1 6-2) (6-3) (b-4) (5-5H)
Skim milk (conventional product) [kgl 800  8.00 8.00 800 8.00
MPC 480 {low Na type) (kgl 000 200 400 000 000
MPC 4861 (high Na type) k] 000 000 000 200 400
Starch syrup kgl 1250 850 450 850 450
Sugar [kgl 6.40 7.53 8.6b 753 8.65
Lactose [ka]l 400 400 400 400 400
Gelling Agent PM218B Ckgl 0.73 0.73 0.73 0.73 0.73
New Carotene Base 250V (ko] 0.02 0.02 0.02 0.02 0.02
Custard Flavor GIV044050 Lkg] 0.10 0.10 0.10 0.10 0.10
Milk Fiavor DP-01877 kgl 0.10 0.10 0.10 0.10 0.t0
Water (kgl 68.09 6896 6984 6896 69.84
Sodium bicarbonate [kgl 0.06  0.06 0.06 0.06 0.06
Total [kgl 10000 100,00 100.00 100.00 100.00
[0068]
[Table 14]
Sample No. G- B-2 6-3) (b-4 &-H)
Fat content [% by weight] 0.0 0.0 0.0 0.0 0.0
Solids not fat content [% by weight] 7.0 2.0 1.0 9.0 11.0
Total solids content [lebyweighl 283 283 283 283 283
Sodium [mg¥%] 332 334 337 3649 3179
Color difference L value [-] 6414 6941 7122 6864 70.90
Color difference a value [-] 456 489 461 4.87 529
Color difference b value [-] 2782 2760 2643 2768 2740
Breaking strength (g/cm’] 242 186 131 1.4 8.4
Breaking strain [%) 422 327 336 288 447
[0069]
[Table 15]
Sample No. Sensory evaluation and visual evaluation Likeness to cuslard pudding
{5 -1 ) it has a fow level of cuslard pudding-like rich 1asle, and is significantly stoppy. lis whiteness is insuffictent. X
(5 - 2) Il has a cuslard pudding-tke rich faste, and has no salty or unpleasant {asle. Hs whiteness is slightly insufficient. VAN
(6 - 3) It has a custard pudding-like rich laste, but lasles somewhat saily. Iis whiteness is sufficient and good. A
(5 - 4) I has a somewhal soft texlure, and smells somewhat bad. |ls whileness is slightly insufficiant. VAN
{h- H) 1 l:as a significantly sofl lexture, and simebs bad. 1ts whiteness Is sufficient and good. X
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27.60 26.43 27.68 27.40 Breaking strength [g/cnR]24.2 18.6 13.1 11.4
8.4 Breaking strai nFA42. 232. 733. 628.844.7 [0069] [Table 15] Sanple
No. Sensory eval uati on and vi sual eval uationLi keness to custard
pudding (5- | )It has a |low |l evel of custard pudding-like rich taste,
and is significantly sloppy. Rs whiteness is insufficient. (5- 2)It
has a custard pudding-like rich taste, and has no salty or unpl easant
taste_ Itjrgﬂﬂteness is slightly insufficient.A (5- 3)It has a
custard p 8 Hg-like rich taste, bul tastes somewhat salty. Its
whiteness is s L.Cl : G904, sl A :

texture, and sg@%%@“%%ﬁ%@ﬂ%%gﬁgg?&V%gﬂaﬁ%%%ﬁﬁginﬁgﬁs I ght ;&H%Pc,ﬂm

i nsuf fi ci geflify (Rmgh) Whs Rasced, FhRiafleGaMideea0fet adEX b SuclPRE snel | s
bad. Its whiteness is sun icient and good. X 24 [0070] When
the sol i dgrod@dedf @t thithé rodoas hid lepés) iaver e i ncreased by addi ng MPC,
the breaking strength was reduced, which affected the texture, and a
bad snel | [Bxasppr4gduced, so that the products had no good taste.

[ Exanpl e 41 [0071] Effect of Concentration of Fat Substitute (0 to 4%
by wei ght{06fllsolids not fat) It was exani ned how addition of
a fat substitute, which was perforned wthout adding any fat to the

raw materials, Wit obersgntraeon ofdiae Subidituip fbiortth &8 Woiit pésrlisls pobta

puding Arong e Lo e &g, LD ECAIRLS 2 LIS L2t

Chemi cal TRTRy s The pbgnyetialaiplinegh BTG et ok oo iR of e

(950 0 S8 S PRSI e G A R SRR

R e L O S L e R

Inulin [ kgl )%Q8xi®@Rirh 802Qud® EheBicdPexddstp d92899 ) hk@Tat substitute, and
Sample Nos. (6-1) to (6-5) were prepared according to the formulations shown in Table
16. The preparation conditions were the same as those in Example 2.

[0072]
[Table 16]
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0.00 0.00 0.00 2.00 4.00 Dextrin M2 [kg] 9.20 7.20 5.20 7.20 5.20

Li quid Sugar F42 [kg] 16.30 16.30 16.30 16.30 16.30 Gelling Agent
PM21B [kg] 0.73 0.73 0.73 0.73 0.73 Cornstarch Y [kg] 0.30 0.30 0.30
0.30 0.30 New Carotene Base 25W][kg] 0.02 0.02 0.02 0.02 0.02 Custard
Fl avor G VO44050 [kg] 0.10 0.10 0.10 0.10 0.10 MIk Flavor DP-01877
[kg] 0.10 0.10 0.10 0.10

Sample No, (6~ 1) (6-2) (6-3) (6-4) (6-5)
Skim milk {conventional product) [kg] 630 630 630 630 630
Inutin (kg) 000 200 400 000 000
Dextrin 02600 (kg 000 000 000 200 400
Dexlrin MD2 (kg] Q.20 7.20 520 .20 5.20
Liquid Sugar F42 kgl 1630 1630 1630 1630 1630
Geliing Agent PNI21B kgl 073 0973 073 073 073
Cornstarch Y (kg] 036 03¢ 030 030 030
New Carotene Base 250V [kg] 002 002 002 002 002
Cuslard Flavor GIV044050 fkq) 0.10 0.10 0.10 0.10 010
Milk Flavor DP-01677 kg 010 010 010 010 010
Waler (kal 6695 6695 6695 6695 6695
Tolal kgl 100.00 100.00 100.00 100.00 100.00
[0073]
[Table 17]

Sample No. (6-1) (b-2) (b-3) (b-4) (b-5H
Fat cantent (% by weight] 0.0 0.0 0.0 0.0 0.0
Solids not fat conlent {% by weighl] ()O 60 6.0 6.0 60
Total solids content [% by weight] 280 280 280 280 280
Sodium [mg%l 263 263 263 263 263
Color difference L value [”} ()589 ({)(/)1 8 6602 OOOO 6646
Color difference a value [ - ] 557 570 56 1 559 534
Color difference b value (-] 2817 2826 2810 2785 2789
Breaking strengih (1} [Q/sz] 18.3 205 20.3 19.5 15.8
Breaking strengih (2) (g Jom?] 225 232  26.1 19.1 13.7
Breaking strain (1) [%] 294 30 1 292 31 2 339

(o) 404 382 402 38:2 39.3

[0074]
[Table 18]
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0.10 Water [kg] 66.95 66.95 66.95 66.95 66.95 Total [kg] 2100.00

100. 00 100. 00 100.00 100.00 [0073] [ Tabl e 17] Sanpl e No.
(6-1) (6-2) (6- 3) (6-4) (6 - 5) Fat content (70 by weight] 0.0 0.0
0.0 0.0 0.0 Solids not tat content (% by weight] 6.0 6.0 6.0 6.0 6.0
Total solids content i% bY weight] 28.0

Sample No. Sensory evaluation and visual evaluation

(() -1 ) It hias a low level of custard pudding-ike rich taste, and is significanlly stoppy. (s whileness is insufficient.

(4- 2 It has a cuslard pudding-like rich laste, and has a preper lexture, lis viiteness is insufficient.

(() - 3) It has a custard pudding-fke rich taste, but has a somewhal heavy texture. iis whiteness is insufficient.

(é - 4) Il has & custard pudding-like rich taste, and has & proper lexture. Ils whiteness is insufficient.

(() - 5) # has a custerd pudding-ike rich asle, but has a somewhat solt lexture, (Is whileness is insufficient.
[0075]

When a fat substitute was added, a custard pudding-like rich taste was obtained,
but the color difference L value, as a measure of whiteness, was less than 72 or 73 with
respect to all of Sample Nos. (6-1) to (6-5), and typical pudding-like whiteness was not
obtained.

[0076]

The results of all examples described above show that even when containing no
fat, puddings produced using NF skim milk (skim milk treated by nanofiltration) and/or
DI’ skim milk (skim milk treated by diafiltration) have a custard pudding-like rich taste
and sufficient whiteness and also have a good taste and a good appearance while being

less salty or unpleasant.
Industrial Applicability

[0077]

The pudding of the invention is useful in the field of food industry.
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28.0 28.0 28.0 28.0 Sodium[ny%q 26.3 26.3 26.3 26.3 26.3 Col or
difference L value [ -] 65.89 66.18 66.02 66.00 66.46 Col or
difference a value [ -] 5.57 5.70 5.61 5.59 5.34 Color difference b
value [ -] 28.17 28.26 28.10 27.85 27.89 Breaking strength (1)
[g/cnR2] 18.3 20.5 20.3 19.5 15.8 Breaking strength (2) [qg/cnR] 22.5
23.2 26.1 19.1 13.7 Breaking strain (1) [%4 29.4 30.1 29.2 31.2 33.9

Claims

1. A pudding comprising one or both of milk protein concentrate and skim milk as
an ingredient,

the pudding containing at least 7% by weight of solids not fat,

the pudding having a fat content of at most 9% by weight, and

the pudding having a color difference L value of at least 72,

2, The pudding according to claim 1, which contains at least 2% by weight of the

milk protein concentrate.

3. The pudding according to claim 1, which contains at least 7% by weight of the
skim milk,
wherein the skim milk comprises one or both of skim milk treated by

nanofiltration and skim milk treated by diafiltration.

4. The pudding according to claim 1, wherein S (% by weight) is at least 1.1 times
G (% by weight), G (% by weight) representing the ratio by weight of solids not fat and
fat in a gravitational-center part of the pudding, and S (% by weight) representing ratio

by weight of solids not fat and fat in a side surface part of the pudding.

5. A method for producing a pudding, comprising:

a step of mixing raw materials containing one or both of milk protein
concentrate and skim milk to form a raw material solution;

a step of charging the raw material solution into a mold after the step of
mixing; and

a step of cooling the raw material solution after the step of charging,
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[94 40.4 38.2 40.2 38.2 39.3 [0074] [Table 18] Sensory eval uation
and visual evaluation It has a |low | evel of custard pudding-like rich
Nate, and is significantly sloppy. Its whiteness is insufficient. It
has a custard pudding-like rich taste, and has a proper texture. Its
whiteness is insufficient. It has a custard pudding-like rich taste,
but has a sonewhat heavy texture. IN whiteness is insufficient. It
has a custard RY ddi i K pr.o r I.ts
whitaness 1 s 1 RUGTRdomRila el RosCE 0 S R SRR PR aF n e,
but has i i
loo7s) - CAURYEAm el SR pud B NG b L IS DERIEE 2 1 e
rich taste was obtained, but the color difference L value, as a
measure of whiteness, was less than 72 or 73 with respect to all of
Sanpl e Nos. (6-The h@hdbadeprdianieh diaipi £ athepiifldiengep dikbamitid @ngeRcaS

not obtai ned. [0076] The results of all exanples described
above shomryiad weee anwbignoromhdaileinngd aod fleh popuddihn gsw praocdiat edutisi ng
NF skimmlk (skimmlk treated by nanofiltration) and/or DF skim

m |k (skilntonthe knol¢ efdardee $gp df miNing.r ati on) have a custard puddi ng-1ike
rich taste and sufficient whiteness and al so have a good taste and a
good appearance while being | ess salty or unpleasant. |ndustrial
Applicability [0077] The pudding of the invention is useful in the
field of food industry. Cdains 1. A pudding conprising one or both
of mlk protein concentrate and skimm |k as an ingredient, the
puddi ng containing at | east 7% by wei ght of solids not fat, the
puddi ng having a fat content of at npbst 9% by wei ght, and the pudding
having a color difference L value of at least 72. 2. The pudding
according to claim1, which contains at |east 2% by wei ght of the
mlk protein concentrate. 3. The pudding according to claim1, which
contains at |east 7% by weight of the skimmlk, wherein the
skimm |k conprises one or both of skimmlk treated by
nanofiltration and skimmlk treated by diatiltration. 4. The
puddi ng according to claiml1l, wherein S (% by weight) is at least 1.1
times G (% by weight), G (%by weight) representing the ratio by

wei ght of solids not fat and fat in a gravitational-center part of
the pudding, and S (% by weight) representing rati o by wei ght of
solids not fat and fat in a side surface part of the pudding. 5. A

nmet hod for producing a puddi ng, conpri sing: a step of m xing
raw material s containing one or both of mlk protein concentrate and
skimmlk to forma raw material solution; a step of charging

the raw material solution into a nold after the step of mxing; and a
step of cooling the raw material solution after the step of charging,
wherein the pudding contains at |east 7% by weight of solids not fat, |
has a fat content of at nobst 9% by weight, and has a color difference |
L value of at least 72. 6. The nethod according to claim5, wherein |
the step of charging conprises spraying water, an acid, or oil on the
nol d and then pouring the raw material solution into the nold after
the step of m xing.
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