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Disclosure of the Invention

[0004]
Problems to be Solved by the Invention

[0005]  Itis an object of the present invention to provide a method for manufacturing solid
milk which has better water solubility and keeping hardness.

[0006]  Specifically, it is an object of the present invention to provide a method for manu-
facturing solid milk having better water solubility and keeping hardness although
powdered milk having especially less free fat or fat content rate and molding dif-
ficulties is used.

Means for Solving Problems

[0007]  As noted above, in the prior art solid milk is produced by using powdered milk
having small particle diameter which passed a sieve. The present invention is funda-
mentally based on the knowledge that solid milk having better water solubility and
keeping hardness can be obtained by using daringly powdered milk with large particle
diameter which was sieved and has not been used in the manufacture of solid milk in

the prior art.
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(both 1nclud1ng) of the average particle diameter of powdered milk at the classification
process. As demonstrated by Example 1, by adopting this method, solid milk with
better solubility and hardness can be obtained although yield or yield rate of a product
is declined. Furthermore, average particle diameter is defined by described Test
Examples below.

[0011]  The present invention of a desirable manufacturing method of solid milk is a manu-
facturing method of solid milk having no free fat or having 0.5 wt percent or less of
content rate of free fat. In this case, preferably powdered milk having zero fat content
rate or 5 wt percent or less of fat content rate is used.

[0012]  As demonstrated by Examples 2 and 3, in the present invention of manufacturing
method of solid milk, hardness or solubility of obtained solid milk can be enhanced
specifically in case of powdered milk having low free fat. In addition, in the above-
mentioned embodiments the hardness and solubility can accordingly be combined and
used.

[0013]  In this present invention, powdered milk having for example 0.5 wt percent - 4 wt
percent of free fat, preferably 0.5 wt percent - 3 wt percent of free fat can be used. In

this case, powdered milk having 5 wt percent - 70 wt percent of fat content rate can be
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Brief Description of Drawings

[0018] [fig.1]Fig. 1 is a flowchart for describing a present invention of a method for manu-

facturing solid milk.
[fig.2]Fig. 2 is a flowchart for explaining the powdered milk manufacturing process.
[fig.3]Fig. 3A shows a photograph instead of a figure indicating the surface of the solid
milk manufactured from the non-classified powdered milk. Fig. 3B shows a
photograph instead of a figure indicating the surface of the solid milk manufactured
from the classified powdered milk.
[fig.4]Fig. 4 shows a graph instead of a figure for indicating the mesh size of the
sieves, the average pore area of the surface of solid milk, and a relationship between
the mesh size of sieves and solubility.
[fig.5]Fig. 5 shows a graph instead of a figure for indicating a relationship between
mesh size of sieves and yield rate of the classified powdered milk on the sieve.
[fig.6]Fig. 6 shows a graph instead of a figure for indicating a relationship between the
average pore area of the solid milk surface (the result of the first test method) and

solubility.
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be described below by using Fig. 2.

[0022]  The classification process (S120) is a process for classifying the powdered milk at

every particle diameter. In the present invention, the powdered milk having larger

particle diameter than prescribed particle diameter is obtained by classfying. The clas-

sification process (S120) is a process for extracting (selecting) powdered milk having

in range of necessary particle diameter by classifying the powdered milk obtained by

the powdered milk manufacturing process (S100) by each particle diameter. In order to

classify the powdered milk by each particle diameter, for instance, all the powdered

milk should be passed through or set on plural sieves having different sieve mesh sizes

(sieving). Specifically, by setting all the powdered milk on a sieve having a large sieve

mesh size, the powdered milk having smaller particle diameter than the mesh size of

the sieve is passed through the sieve, and the powdered milk having a larger particle

diameter than the mesh size of the sieve is remained on the sieve. In this way, the

powdered milk having a small particle diameter is removed. Therefore, on the sieve,

the powdered milk having larger particle diameter than the predefined particle
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[0025]  As an ingredient of the compaction molding process, for example, only powdered
milk produced by the powdered milk manufacturing process (S100) without any sub-
stantial addictives can be used. Namely, powdered milk without adding additive can be
used. The additives mean an adhesive, a disintegrant, a lubricant, an expansion agent
and so on, and nutrient components are excluded from the additives. However, the
additives may be used as an ingredient of powdered milk if the additive amount is for
example 0.5 wt percent like additive amount that does not influence the nutrient
component of solid milk. In this case, powdered milk having for example 0.5 wt
percent - 4 wt percent of free fat can be used. This leads that free fat in powdered milk
can be performed as a lubricant or an adhesive.

[0026]  In the compaction molding process, in order to obtain a solidified compaction
molded body of powdered milk from powdered milk, a compaction means is used. A
pressured molding machine such as a tableting machine or a compression testing
machine is an example of the compaction means. The tableting machine comprises a
die as a mold for powdered milk (powder) and a punch for hitting to the die. Further,
powdered milk is introduced into the die (mold) and is hit by the punch, and then a
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together the particles located close to the surface of the compaction molded body of
powdered milk. And, as drying the compaction molded body of powdered milk, the
strength close the surface of the compaction molded body of powdered milk can be
increased compared to the strength of the inner of the compaction molded body of
powdered milk. In the present embodiment a degree of bridges (expansion condition)
is adjusted by adjusting time putting under high humid environment (humidification
time). Thus hardness of the compaction molded body of powdered milk (uncured solid
milk) before the humidification process (for example, 6 N to 22 N) can be enhanced to
the necessary and purposed hardness for solid milk (for example, 40 N). However, a
range of the enhanced hardness by adjusting humidification time is limited. Namely,
when transporting the compaction molded body of powdered milk by a conveyer belt
to humidify it after compaction molding, the shape of the solid milk can not be kept in
case of insufficient hardness of the compaction molded body of powdered milk. On the
other hand, only solid milk with small porosity and poor solubility is obtained if
hardness of the compaction molding body of the powdered milk is too enough at the
time of compaction molding. Therefore, preferably it is compaction molded for having

enough hardness of the compaction molded body of powdered milk (uncured solid
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powdered milk humidified at the humidification process (S140). Because the
compacted molded body of powdered milk that was humidified in the humidification
process is dried in the drying process, surface tackiness is eliminated and the solid milk
can be handled as a product. Thus, the humidification process and the drying process
correspond to a process for adjusting to be necessary quality of solid milk as a product.

[0033]  Well-known methods capable of drying the compacted molded body of powdered
milk that was humidified in the humidification process can be employed as drying
methods that are not specifically limited in the drying process. Examples of suitable
methods include a method of placing under a low-humidity and high-temperature at-
mosphere and a method of bringing into contact with dry air or high-temperature dry
air.

[0034]  Humidity in the method involving placing under a low-humidity and high-
temperature atmosphere is, for example, O percents RH to 30 percents RH. It is thus
preferred that humidity is set to as a low level as possible. Temperature in the method
involving placing under a low-humidity and a high-temperature atmosphere is 20

degrees C to 150 degrees C. Drying time in the method involving placing under a low-
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[0038]  There are many air gaps (for example, pores) in the solid milk. These plural pores are

preferably dispersed (distributed) uniformly in the solid milk. Because the pores are
uniformly distributed in the solid milk, the solid milk is uniformly dissolved and a
higher solubility can be obtained. The larger (wider) the pores are, the easier the
solvent such as water penetrates therein and a high solubility can be obtained. On the
other hand, if the pore size is too large, strength decreases or the surface of solid milk
becomes rough. Accordingly, the pore size is for example 10 micrometers to 500 mi-
crometers. Such pore size or dispersal of many air gaps can be measured by well-
known means, for example, by observing the surface and cross section of solid milk
with a scanning electron microscope. By these measurements porosity of solid milk
can be defined.

[0039]  The solid milk in accordance with the present invention is solid milk with a porosity
of for example 30 percents to 60 percents. The higher the porosity is, the higher the
solubility is, but the lower the strength is. Furthermore, if the porosity is small,
solubility decreases. The porosity is mainly controlled by adjusting the compaction
pressure for example in the compacting process.

Specifically, the lower the compaction pressure is, the higher the porosity is, while
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to those of powfered mlk serving as an ingredient. Exanples of solid mlk
corrponents i ncl ude fats, car bohydrate (frot eins, mnerals, vitamns, and

wat er. [Ptaa] Hheephd gk aa b hagiercegaipdiayings enashdo Proiealiy o frasri i g
m | k. These ﬂhﬂﬁ@tralwpbﬁsu(ﬂf & mﬁseéaeé ahd yolidi rﬁimepﬁeeﬁalﬁgl ihed & hixdhedof BnNer nly
e, ROl T R ARG Ru B AL LA By 11
the maximum hardness of solid mllk is for example 300 N, preferably 60 N. Further,
the hardness of solid milk can be measured by well-known methods.
[0043]  The preferable solid milk of the present invention is the solid milk having between
1.2 times and 2.5 times (both including) of pore area of solid milk surface (preferably
between 1.8 times and 2.5 times, or between 2 times and 2.5 times) compared to the
pore area of solid milk surface produced under the same condition except for using no
classified powdered milk and having the classification process. As demonstrated by
Embodiment 1, by obtaining solid milk having pore area within a range of above-
mentioned, the solid milk with better solubility and hardness can be obtained although
yield or yield rate of a product is declined.
[0044]  Now the powdered milk manufacturing process is described in detail. Fig. 2 is a
flowchart for explaining in detail the powdered milk manufacturing process described
in S100 of Fig. 1. The powdered milk manufacturing process is corresponding to the
manufacturing method of powdered milk of the present invention.
[0045]  In general, by modifying, concentrating, and drying liquid milk including water
(ingredient milk), powdered milk for the above mentioned compaction molding

process (S130) is produced. The powdered milk manufacturing process includes an in-
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rgf%rafb y a(dl aré used By using the them, the suitable powdered
milk or solid milk for nutritional support or enhancement can be produced.

[0049]  The protein as possible ingredients of powdered milk is peptides or amino acids of
various chain length obtained by decomposing milk proteins, milk protein fractions,
animal proteins or plant proteins with enzymes. More than one from those proteins is
used. Milk proteins are for example casein, whey proteins (alpha-lactoalbumin, beta-
lactoalbumin, and the like), whey protein concentrate (WPC), and whey protein isolate
(WPI). Animal proteins are for example egg protein. Plant proteins are for instance
soybean protein and wheat protein. Amino acids are for example taurine, cystine,
cysteine, alginine, and glutamine.

[0050] Animal oils and fats, vegetable oils, fractionated oils, hydrogenated oils, and transes-
terified oils thereof can be used individually or in mixtures as oils and fats serving as
possible ingredients for powdered milk. Animal oils and fats are for example milk fat,
lard, beef tallow and fish oil. Vegetable oils are for instance soybean oil, rapeseed oil,
corn oil, coconut oil, palm oil, palm kernel oil, safflower oil, cotton seed oil, linseed
oil, and MCT.

[0051]  Oligosaccharides, monomeric sugar, polysaccharides, and artificial sweeteners can be

used individually or in mixtures as carbohydrate serving as possible ingredients for



[0042] The solid mlk has to have certajn hardness (strength) to prevent it
fromfracturing during transportation. In this case, the solid mlk

pr ef er ablwohlaw/@3tzar dness of 31N or hi gher, preferably 20TNPz09/hé7gter. On
t he ot her hand, fromthe standpoint of solubility, the maxi mum hardness of
solid mlk is for exanple 300 N, preferably 60 N. Further, the hardness of
so: [ g m : t c?ﬂwﬁ&emm Oeidotiecmeldes kﬂaqmn%mﬂkf)ﬁhslk s[llgbg,élc?a]rlem@r,ghem sug@bl e
solid m o] e present invention is the. soli i Vi n etween 1.2
trres and 2 30 ReBieORE b e Pl e S B i da T SRR s
(preferably betavemplelgr8pd suges famths@ akl gdlamese. Bolybethvwerlas 2retfommstaneed 2. 5

ti mes) conpar t o, 4 mlk surface produced under the
same conditi Sﬁdgcehkg(g{ﬁggpggfsgcgﬁé%&ﬁb&gf%?s| i ed powdered nmi |k and having the

cl assi f1P@Ri orNgriwaekdiunpgalgaymp isignativy. HYn.ERBRATI FahPhesphousoehlaiing ¢4§ sol i d

m |k having pefuSedin8idatlfion irPmbANgeadhiRPAY @FBRE 29 pedibld M@redifdnkdio | kK Wi th
better solubili té@gnd har dness can be obtai ned although yield or yield rate

of a product PP¥dEseMifed. [0044] Now the powdered milk manufacturing

pr oces§0033] deskteidxeding prates (Sl 40)egyes 2 tesncave fiine il mtmAtes cextpinad i thg i n

detai | the poutergth mlk moouagirl 0o, PLagest JEtiBeduill Rl Fl.o- 1

The powdered MK mEnUT actur i ng process I's correspon& ng to e

manuf act ur i ngrifwgtlveparator poabilesdnrbielugeddf t he present invention. [0045] In

gener aljpoday_ oo g GPEIRERL T80Tk 191 0 LAthd u L nebiling
([0053131 it m atl, OV\UEIK%é%I?ﬁ IIK for thé a(l))g tt' él)co St

wat er (1 ngredient mlk) ve nentione npacti on

nol di ng pr oc&&der S thedjuiq Bilkop ijepnstitientporitiens afistekiliziinirae tafPihg
process incl gﬁa@lmt tSEsgehERE tohldodgiishd Pt aiNedGRESf (e dfddlined@nt! eari ng
process (S 104), a.sterilization process. (S 106), a honpgeni zation process
(S 108), a cOHEEHALS ﬁe‘bcf%g'?go%ﬂ'ﬂ%)n}l gas di spersal process (Sl 12),
and a $00y drEhergnpipeciestson(fBbcekd ]S [@8) islany procat efibr hombganizidg tHeQlha] milke

i ngredient m .adj i . . gé? P | l'iquid
ke e R RSy o BERSER S OHELLOR
i ngredi ent ofthellodudémald imrhangehemaltpssangttheredis sokd tampawssiaraenformyr exanpl e
m | k conponeqighefsed irfhd to SN tre reGRBIRNbarfidlb BiadetdR shiidittfpdRehk, fop 40 wt
percent to 95 wt percent. Wien nmanu facturing adjusted powdered mlk as
powder ed ni | EXAIRRIE R BRWHOMEMHIILIATING & BIFET HPIEPERBSERICHH % is added
i nto t heospovererbhem@dtibn pitdcehsTs 1 10) iFayt fi6cess fdrgbacinaatise Ok ligawdaiied m | k
may conprise %gl KO H] I\le const iit ent . dsui%h as ra m_| kC {n‘?%?l eCOf gtt m Irk) Ap-
defatted mi | RTCHRANEPEQ PH IR SR AL ENE PhS ?ngih%&?%ﬁ O8] 08t fg™P
process can Ipeomhighped withimthedagge of not widely metamorphosing liquid milk

components. This leads to obtain concentrated milk from liquid milk. In this case water

content rate of concentrated milk is for example 35 wt percent to 60 wt percent,

preferably 40 wt percent to 60 wt percent, more preferably 40 wt percent to 55 wt

percent. By spray drying this concentrated milk, powdered milk having suitable

character for producing solid milk can be obtained. In addition, if moisture of liquid

milk is few, or disposal amount of liquid milk for the spray drying process is few, this

process can be skipped.

[0057]  The gas dispersal process (S112) is a process for dispersing a gas into the liquid milk.

The powdered milk is produced by liquid milk dispersed a gas. At the compaction

molding process (S130) powdered milk can be solidified (unified) at a small pressure

by using this powdered milk. This brings to obtain solid milk having enough hardness

at manufacturing processes. In addition, if moisture of liquid milk is few, or disposal

amount of liquid milk for the spray drying process is few, this process can be skipped.

[0058]  The spray drying process (S114) serves to obtain powdered milk (a powder) by
evaporating water present in the liquid milk. Well known means can be employed in

the spray drying process.
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Fresh mlk can be used as the mlk. Mre specifically, mlk fromcows
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[0061]  The present invention is specifically described below by Embodiments. However, the
present invention is not regulated by the following Embodiments, and it can appro-
priately modify within a range of apparent to a person skilled in the art. These in-
ventions are included in the present invention.

[0062] Evaluation/test method

The methods for evaluating physicality of powdered milk or solid milk using at Em-
bodiments will be explained.

[0063]  Test example 1 (Evaluation of particle diameter)

Weight of each compartment of sieves (each sieve mesh size is 710 micrometers, 500
micrometers, 355 micrometers, 250 micrometers, 180 micrometers, 150 micrometers,
106 micrometers, 75 micrometers) is measured by the classification method, and then
the average particle diameter of powdered milk [micrometer] is calculated based on the
proportion of each compartment weight of a sieve to total weight. Namely, in this de-
scription average particle diameter means particle diameter calculated by the

proportion of each compartment weight of a sieve to total weight after classifying
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[0066]  Test Example 4 (Evaluation of solubility)

The solubility of solid milk is evaluated wholly based on the following two test
methods, the first test method and the second method.

[0067]  The first method is a method for checking visually solubility of solid milk.
Specifically one or more than two of solid milk which was 5.6g a piece was put into a
bottle, and then the prescribed amount of hot water of 50 degrees C (test liquid) was
poured into the bottle, and left for prescribed period. By adjusting a number of solid
milk and weight of hot water, concentration of solid milk (solute concentration) in the
content of the bottle is adjusted. In the present Embodiments, solubility of solid milk
was evaluated by plural test methods, such as changing the solute concentration, or
changing a number of pieces of solid milk or weight of hot water but keeping solute
concentration.

[0068] After that, the lid of the bottle was closed and the bottle was shaked for prescribed
period. Just after shaking, all content of the bottle was poured to a rectangular tray.
Continuously, it was conducted with eye whether there was an insolubilised lump in

the content on the tray. If there are insolubilised lumps, a number of pieces of lumps
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art. These in ventions are included in the present i nvention.
Eval uati on/ t #®'net hod The methods for eval uati ng physicality of powdered
m |k or solid Stolks Ushépthake ka1 loaxd oneiissluBilistd kenexipt at e dump GOBHhm test

exanple 1 ( E\ﬁzliolrgat ion of particle dianeter)

[0071]  The second test method is a method for evaluating the solubility of the solid milk
quantitatively like a degree of solubility. Specifically, two pieces of solid milk (11.2g)
was put into the bottle, and then 80g (80mL) of 50 degrees C of hot water (test liquid)
was poured into the bottle, so that the solute concentration was 14 wt percent. It was
left for 10 seconds.

[0072]  After that, the bottle was rotated relatively gently like describing a circle by hand
(specifically 4 times per second) and was shaked for 5 seconds. Just after 5 seconds, all
content of the bottle was provided into a sieve which weight was known. The sieve
was 500 micrometers (32 mesh). Mass [g] of undissolved residue on the sieve is
measured. Specifically, after wiping off the residue and the surface of the sieve to
avoid dropping out the residue on the sieve, gross mass of the sieve and the residue is
measured. The mass of the residue on the sieve is calculated based on the differences
between the gross mass and the mass of the sieve. Additionally, in this second test
method it is indicated that the less mass of residue is, the better solubility of the solid
milk is.

[0073]  Test Example 5 (Evaluation of pore area)

In order to observe many pores on surface of solid milk, digital microscope manu-



Wei ght of each conpartnment of sieves (gach sieve nesh size is 710

m cronmeters, 500 mcroneters, 355 mcroneters, 250 mcroneters, 180

m cromet eWe,2003031cronet ers, 106 mcroneters, 75 m cr oeETPHNING3easur ed
by the classification nmethod, and then the average particle dianeter of
powdered m Ik [mcroneter] is calcul ated based on the proportion of each

conpar t ment \ﬁ&iuﬁl’@a b?f()rﬁroﬁlcﬁb@rzttfbnt PEZ2kerit® iv@il tuse dNE®RAsYshotvil tﬁélleﬁc}ﬂﬁ)ré a&d ption
average parti e di means article dianeter cal ulﬁ%ed t he

o obocti bn o HEEH BURpAEER RRERGHITS P Srey L DOk GG af ¢ er
classifyingp@eﬂbnMﬁlWyeﬂ&nngtpkﬂmahsEma&emfhaumﬂ@rbépmmemuﬂﬁemntmﬂaﬁters

and 710 mcrg %&?E qe%o.fdug%f‘o ﬂg)‘?él}ﬁe WS oﬂg@ﬁ%{) %,-I%gtb 5)8‘%%)[*1(?111% '%% tion
af

of por05|ty) r osi was ca orosity

[ percent] [thie- (Qhﬁzlmqm areg (el eye 3 ight)0ed (e kel nedis e COﬂlWrﬁi@h Owiebans
wei ght [g] C’f() 38l £Hu|tt5r Qj’ee@lﬂ@ﬁ@é’&bh@@ft&@eﬁﬁ% cQRﬁYr tge BepLies gy m I k, P

nmeans density [g cmB] of measured solid i on nol ded body of
powder ed ni | i Wl%‘éfl@é@éﬁ%araima%@m&l%w tﬂs%th% ﬁ@lieé pn thy sy ol Wilidne
[cnB] of cal enilicbeedeaD identiTiddk ThE avepigeas o aredisdeubedybaedd aowtieaed ofi | K

fromthickness nea er_a sh dth and

bonthy ! LooearreTSaiie e siehfo R IT bR hu B TRl i oS RRR ol ot tnocs

of solid nilmeﬂbnmﬁbnéﬁwpas@mmnmmbkﬂéd&b@ﬂpomﬁWpsmdbub@dﬂwhkmgbpﬁncﬁh@

har deni ng sol I r nanu
fact or ed by A aRonthos ey i efionahaat Sl APhf % dEEaR MBLAT, 7

of powdered mPItrom Seplbseruefianarea pidse thersame dmagapiocessing spadifianshsdBe firet er

(Wi dth | M) (QnaeERISHRN haXbs rg@t)f gfebd sbrihtdd iPleftdE af poRasdd SihdRlrfhee opody
of powdered ﬁl|k&ﬁ rectangul’ar parallel epiped at a constant speed of

0.5mm's. the a¥ ‘i's measured by calculating a | oading [N] when
fract uf0®igtt he solid mlk or the conpaction nol ded body of powdered m |l K.

Nanely, the | j ted by the abovenenti oned neans hardness (tabl et
NG TR

har dness) [ m |k or the conpaction nol ded body of powdered
ml k. [[0@56] TWhen @tianpilleisdprodicad fasilopowdersdmiikiis proghicelh8pediaably) liqud of

solid mlki ?mﬁé’%' aéﬁé&%ﬁfé’ﬁ%f’g\éagﬁ?eﬁqﬂﬂ&stdﬂ%ﬁé@ 1Pl U0 biGBondiRE hOds,  the

first test netho e se
proteins, carbohydrate, minerals and vitamins to water and mixing, further adding and

mixing fats if needed (S102). Then, by performing each process such as the clearing,
the sterilization, homogenization, concentration, gas dispersal, spray drying
(S104-S114), powdered milk is obtained from adjusted liquid milk. The analyzed
component of the obtained powdered milk 100 g comprised fats 18g, proteins 15g, car-
bohydrate 60g, and other 7g. In addition, average particle diameter of powdered milk
(no classification state) was 273 micrometers.
Embodiment 1

[0076]  The powdered milk obtained by the Reference Example was classified by sieves
having various mesh size (sieve mesh size 150, 180, 250, 355, 425, 500, and 600 mi-
crometers), and the solid milk is produced from the classified powdered milk, or not
classifying powdered milk itself (no classified milk), as an ingredient of solid milk.

[0077]  Specifically, the powdered milk obtained by the manufacturing method of the
Reference Example was compaction molded to make a rectangular parallelepiped of
width 2.4 cm and depth 3.1 cm as an outward form in a single-punch tableting machine
(manufactured by Okada Seiko Co., N-30E) (S130). Amount of usage of powdered
milk was adjusted to 5.6 g of solid milk after the humidification process and the drying
process. When the pressure at the time of compaction molding was adjusted to have
46-47 percents of porosity of the compaction molded body of powdered milk after

compaction molding, thickness of the compaction molded body of powdered milk was
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the bottle i ai sted. In the present Enbodi nents, solubility of solid
mlk was evaluate Cgly plural test nethods, such as changing the solute
concentgoaki on, 14rthehaRduTtaBoN YIEREs 06140).e8RScabif&tdnd old kCahbinete@ht of
hot water but keeping solute concentration. [0068] After that, the lid of
the bottle wasndiapsred tanBuiihek Kot tFEOME) shatkesdf a5r a ey difiepeBhpagdmdd. Just

after shaking, all confent. of .the bottle was dtoar nqul ar tray.
Cont i nuousl| yt,%mip?raWé%a ‘tﬁﬂﬁlgf%d“ %%‘W“ﬂ ST Ha ]ﬁ%?%% ﬁggrgﬁ\g@gﬁbgaﬁé% ntaj%%i li sed
lunp in the gANLSRLHRD. Rl BRYe cbddifidI] Be@bRphARAl HOGLA B6E RS foR NUMDEr
of pieces of lunpsand size (the length of the |ongest part) were neasured,

and further ¢astcohdnfhunddificetiorariche).tAnks drpmguobeds (B149)eyie thdraobtetic t he

| unp absorbed water. The insolumlized |unp Eq‘n%a part of the solid mlk
for the testOVRi(ERLHECHIFdIYURIRAl FoteRlfit 68t Lidqid kPP hEap et 2 & fRYiA%d

i nsol ubl e). e . i rst o} r ivihdedsinto 6
categories déehg%;%?xlbeﬂdﬂkbgflgé#k@gcﬂ&g%{] 28%% 3? §i psotvgﬁegggl%lgdggsag gg‘? eu\llggrt gs 5
respecti vel ydegldte SERremi@ass Sand mfilkexad ataintd 8y clait inkghdd) endl@gheae was
solubility of solid mlk. The snaller the score is, the better solubility
of solid m | gvaiugtedtoGtot Exuerle 165 The keshlt is shayen indg8leubi | i sed | unp Score 1 :
when there are one or nore insolubilised |unps, size of each lunmp is 5nm or
| ess, and inside of the |unp absorbs water (each lunp is slurry, or part of
lunmp is soluble state). Score 2 : when there are one or nore insolubilised
| unps, size of each lunp is 5mmor |ess, and at | east one of the |unp

i nsi de does not absorb water. Score 3 : when there are one or nore

i nsol ubi lised [unps, size of each lunp is nore than 5mm and 10mm or | ess,
and at | east one of the lunp inside does not absorb water. Score 4 : when
there are one or nore insolubilised |unps, size of each lunmp is nore than
10mm and 20mm or | ess, and at | east one of the lunp inside does not absorb
wat er .

SUBSTITUTE SHEET(RULE2%)



Score 5 :
is 20mm or

nor e.

when there is at
[007 1] The second test nethod is a nethod for eval uating

| east one insol ubil

sed |unp, size of

the |l unp

t he sol ubwbi2ow/o872uhe solid mlk quantitatively |ike a #egnezoehHo731o

solubility. Specifically,
the bottle,
was poured into the bottle,
eﬁt for 10 seconds.

percent
rotated

r e%]at ive

[0072] Aft

¢l

two pieces ©f solid mlk ( 11.2g) was put
and then 80g (801) of 50 degrees C of hot water (test
so that the solute concentration was 14 w

er that, the bott

times p
cont ent
si eve W
si eve |
surface

Pr second)

and was SRr#etholdtd mk Seconds

Just afiigk 5 sed

of the bo
hs 500 mc

of the si

r%ge
5 neasur ed}

eve }o ayQ! iId

[uver% V‘ﬂﬁesh%r Vx'negx%% 'mQ)]; O WIS WA
m&f JoQitied é

dttﬁggcée ngégé f%ﬁ' passed sae\ﬁéasse lj}F 1h{%vé

A

WHi C™ WeT gt Was

Ptasynsttkﬁe§sOJDMsmartnes

the residue ar

4%5|qmg qutheNFI

ol

mass of

t he si eV

t he maspg
i ndi cat
solid mF
observe
manuf act ¢me
each pofe
mlk su
of pore
observat
eye-sig
shutter
adj usti
sur face
calcula
by nunb
total a
nmet hod

LIIUi bl UVE
Vi n-clgsst C

pow?ere{j ﬁl
E@r;h tsi
eve 0

S(f
nﬁﬁ@%t@@ﬁ@

”Hﬁ&w |f
TRGE Bhhe

5 ﬁndsagea
| nje:

hge! @;@
m%s%‘?pdt
Nehsd M|
dFT SWPd

Rl

°I’ onO e Qt]@deec

Eirily

rt]r

Ul zZed based o t he idi ffen@@ncg

07%‘1?

5 on surface of solid mlk, di
&4 cor porati B, Fz2 seritbs
f erent shape.

dllu [ IIE I Ubl Lll.lbr | S I1Eedsul CU
eve. Additionally, in this sg
ss mgss of .y esidue is, the
Test Exanﬁle 5 (Evaluatld

Two tests for m
pecformed. The first testionet

e 1massS— o t1e
bs.obetipeen 4t he gr g
pcond test net hod
SQetggg sgkubl%lt
pn- of pore area) |

ital microsco

uséd. K¢

PasUri ng pore area
lad i113.6t 0 46BaS42r €

e

of image region correspondin
gd on the |qage t ok b
plxel di stance conver5|o

00 second after setting col olr

to pore area in
Qbs f ati,on ar.eg
F00 Brxel = 0719
range of pores

into
l'i quid)

| e was

y gently like describing a circle by hand (specifically 4

onds, all
knomn. The

i due on the

d the

eve, Qross

re—tesi due on

ss mass and
it is

y of the

n order to

dhown t hat

1 of solid
a nunber
an

(one

6 mMm
and

s¥0as af i magé procéssing’ so|tiat 'the Poresdon the
| k be clearly identified. Tlhe average of porg area is
ngdyot al sarea of pores w thin|tshe eye-sisght gmrga di viding

s. This operation was perfor

s cal cul at.ed by |nage pr
gﬁ th?ee pop ¢

es havi ng a | af ge po

d in 50 eye-sigh
%SSI?% T e s cc

ts, and
nd test

e |pi cked up

fromthé observatl

on area under the sane I mage

proce55|ng condlt

first tpst nmethod] and that averaggxof these pore ar
area of | the surfafe of gpiny fesr averdge of wverage of
2 pieces 4 pisces 5 pieces surface pore area | surface pore area
15sec 15 sec 15 sec (irst test method) | (second test method)
{score] [score]l [score] [mmzl [mmZ]
non-classified
powdered ik 2 4 4 0016 0.019
mesh size 180 #m
classified powder 2 4 5 0.017 0.027
on the sieve
mesh size 180 um
classified powder 2 4 4 0016 0.026
on the sieve
mesh size 250 1 m
classified powder [ 4 4 0.022 0.033
on the siave
mesh size 355 ym
classified powder 0 2 3 0.031 0.051
on the sieve
mesh size 425
classified powéér 0 2 3 0.032 0.051
on the sieve
mesh size 500 1 m
classified powder 0 2 3 0.030 0.053
on the sieve
mesh size 600 um
classified powder 0 2 3 0.037 0.061
on the sigve
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the solid mlk. [0074] Reference Exanple [0075] Wen solid mlk is
produced, firstly powdered mlk is produced. Specifically, liquid mlk as
an i ngredvenviof3pewdered m |k is obtained by addi ng m IPkTapIpOYNER1,
proteins, carbohydrate, mnerals and Mitam ns to water and m xi ng, further
adding and mxing fats if needed (S 102). Then, by perform ng each process
such as the clearing, the sterilization, honbgenization, concentration, gas

di sper @bgospray n I k.is ohtained f .m

adj bot & I|qU| d ﬂf i g‘h@ar%’%t°§¥ac§’%§%grtr%a§n°\§%té%“fre ”f%"%‘ﬁ%é\“ﬁ%’& Bﬁm 4 il k
100 g conpri sk AbsufiBgred Pfrohehdts chEgfic Ak PRy e LB1IO GG, and spden 79. In
addi tion, average particle dianmeter of powdered mlk (no classification

state) was 27BhipEpRfhinsioed OfErﬁlJ@dﬁ Areticating [sOO76] ofTthe spbowdetenamifhdueht ai ned
(3 eve mosh oS8 EBTRY MGy RIS 4 1b Gt Bt T BT e@v&%&s@@?h and
the solid m I KoreSardd Qﬂbﬂﬂﬂmilk%m%&e aﬁh%sl%'lgtfoﬁgup ‘ég%eﬁqnéghlslfze. & si

classifying powdered mlk itself (no classif as an ingre |ent of
solid mlk. [W??lu@bml(ﬁqocal {ny casehef pcwdemgdtwm blecabbaisnrd ik trbe 15

manuf act uri ng rret%ﬁ)d ﬁ%{a% g Refe nce Exanpl e was conpaction nol ded to nmake
a rect angul ar “$8P%M £ PeaV o THaeRsP peprhedgetieticn of sicvemand vasldout war d
formin a sin Sei koCo
N-30E) (S 13o?dn@fﬁﬁﬂﬂﬁ?a%?f@ﬁﬂ?gﬁ?ﬁmmﬁ‘gﬁh%g’41 msﬁﬁ”dp t%(if?%&%“’ng“

solid mlk afb@wetthevehgripdid aeabf dre plioaaissanide he s&iﬁbﬁmﬂg(sﬁél‘é@ﬁﬁ&asemen
the pressure at the tinme of conpaction nolding was adjusted to have 46-47
percents of p%@%%ﬁoﬂ‘?n%?wct%ce(?dﬁﬁ%‘%{n&h fovpl @‘GOIBde of powdered nilk after

corrpact[b@] ol dl (gﬂ%trgq §A91Lle SEO{Ipsﬁg\;Vé ééjl(lgfﬁ‘g g?ﬁg?omer ed

milk wasabout Ran diT7cation proc&d €81i nati on

oven ( Conbi oafaarbe dmnuécasjz uraeﬁfybfyg RAltcb e tGOFabieFCQanrme\é@@f ﬂh%%@gé% o
hum difier. The roomtenperature and humdity in the humdifier was kept 65

degrees C andthIG’éFSfiélPé@ﬂ Porsity of e sdlidenilk Waradiémoxthesﬁarctohdaddlmrs int he

conpaction no] ded bod cond dification tine)
the drying pr ocggrsgn‘ies‘jy('ég%bal { a‘?‘Lg %‘gsfhﬁt ]@e’b HEF Hot Jpelprass tJP%mat 0
Scientific Coaverdgbthf pdoKGOA" df WRSsoUAEHiIRSuBadl §(/'a£}gand further the higher the

solubility of the solid milk was. According to Table 1, the average of pore area of

SUBSTITUTE SHEET(RULE2)



chanber. The conpaction nol ded body of powdered m |k was dried under 95
degrees C for 5 mnutes. Solid mlk was obtained by this nethod, and then
it was ewsbuatoad3try Test Exanple 1-5. The result is shoraTiJr200ebé7@10l. [ 0079]
Tabl e 1 SUBSTI TUTE SHEET( RLE2b) [ 0080]19FI G 3A shows a phot ograph instead of
a figure indicating surface of the solid mlk manufactured from non

cl assificati o povdegileshrfict kas,RinGfudiRr$ he twwlmﬁ@ph thesflidanillolvad

fi i ndi cat f f th | i.d f I fied
povder ed m | Reepristodibli i e ey R BF bR bR Tre o ea
of solid m | kingard Aceimesnd 1la:rc®ir@tmmh$hmpn tteet fiveetas tmesthods iané 1 @f tirsesetoSs3 and
solubility (E‘&%[s)‘?é hﬁer&e&ﬁﬁi ﬁ?fme%o%S @Jn‘{hggthfe}"ﬁ’anﬁ' gc%ﬁﬁhl?étosfu}bﬁedl rﬂakﬁlegs

seconds). ationshi et ween fes si’eves an yleld
constant of ¢hea@dpinedplidonidie Masnef qhangml veRemgElzypden e@ehsHews siehest was

r e: aLI IontShl E’cﬁﬁ{g\é@%ﬁ\éﬁﬁ@@eﬁcn%lﬁdﬁ’l{&amﬂf ltilfg’ﬁl% ﬁ@ith&g’ﬁ:cﬂokos?tygsf &S}flé‘taﬁ?d
solubility (scares in case o ssol v ieces of solid m or
seconds) . [oésf%re@% sk s <<ii?fjez@§% %ﬁm%ﬁl%\'ﬁ@@etqri M ieke é%la?ﬂ%é?a&g% | k
havi ng Iarge“ﬁdﬁﬂgs can b e obtained b y classifying. Accordi ng to Table 1,
regar dl of e of the classification, or0|t SO|I m | k
sl R CoRsErERe Hords 5 AR ek e MRt AP i AT ™ ¢ e
| arger the n¥lstsceieze smhlb}hty héolbtamgésoltdmllh\fl@na@essmedgm@emdeaﬂbbf 2engol i d
mlk surf acecmete@%gﬁek'ﬁ El?@Lel avepé@@% %l&:@@or@@ldf%bh' %aXSiH&}SEr(nge?Qd fnqﬂ(m Ik

was. According to Ta age O ore area 0O
SHEET( RULE2 b)ﬂ%whﬂ%llﬂiyaw%lm@royﬁﬂfIa@‘éewaswhealrmm&ﬁrﬁm?é pf 1 §${bmigrgmmetersif anesh

sol ubi ity okizth@eseiré df £o1htk1iWaSas eﬁ@mbdhmof@ofmlc@asamea Bewased agr. of pore

area of soli rface.is.inc
Ao ool s S ARt 2 hE LSRR e B RSl el BTPRsMBecs 11 e
i n the secondatdasts afgblidohilk@stilhieepotwhen pbwdehed adikos diasgfi¢dbyl tielseevi,

hardness of th %\%%@hﬂ@r%m%?er%ﬂ %ﬂe%f‘?@e%h 0L, aﬁl'&%@glgss}’f?édy %&d"‘@@g o{t b mesh

size of sieves rmore, I'nmaccor dance .
al t hough por sisive s Used e s tiegredienti dffsehiémalk. Hpweaesshthe iyzedd ¢aistanepledlassifisl

particle di a@@lﬁ@ﬁﬁlkﬁ?i Qi%&?cs %P&dé@lof h§u¥ QQ@OQGf é?@(ﬁ%lc)‘omét@@%ﬂne@%éé ding to
t he scores in case of dISSO Vi ng |eces of solid for 15 seconds,

the score of 1&6felfpiE| Vhsn @FWW%E%F%I&S YR Ngd 13 i Qqcag%q foadgetitier ed
m |k of 250 miefemblyat BlctasSified®§ ﬁlsﬁ%é%ldvé ha,vmg@mwgom mi¢rbmeendrl A0of non

g: Z.\S/ZISf IO]? d 18%1“%%%1% eﬁgtbé):ﬁ%m(g u%wegghor it can ‘t%: c\f\asmﬁleg%g/ %\s/mg a 51eVW?1aV1ng b‘f’:\fhw%rf]:n using
300 micrometers and 500 micrometers (both including), or a sieve having between 300
micrometers and 400 micrometers (both including).

[0083]  Namely, by using the classified powdered milk having 1.3 times to 3.6 times (both
including) (preferably 1.5 times to 3.0 times) of average particle diameter as much as
the non classified powdered milk, solid milk having better hardness and solubility can
be obtained.

[0084]  According to Table 1, there is not so much differences among non classified
powdered milk, classified powdered milk by a sieve having 150 micrometers of mesh
size, and the one by a sieve having 180 micrometers of mesh size in terms of average
pore area of surface. Moreover, the larger the mesh size of a sieve is, the larger of
average of pore area of surface is. Namely, according to Table 1, by using the
classified powdered milk having 1.2 times to 2.5 times (both including) (preferably 1.5
times to 2.2 times) of average pore area of solid milk surface as much as the non
classified powdered milk, solid milk having better hardness and solubility can be
obtained.

[0085]  Additionally, according to Table 1, insoluble matter of solid milk manufactured by

non classified powdered milk was a lump without absorbing water. This is assumed
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The sieves having 355 micrometers of mesh size was used for the classification. As

shown in Table 2, for example in the powdered milk A, undissolved residue of solid

milk manufactured from non classified powdered milk in a solubility test was 5.9g. On

the other hand, the residue of solid milk manufactured from classified powdered milk

was 3.4 g. Furthermore, in the solubility test, for example, in case 5 pieces of solid

milk were dissolved in water of 50 degrees C, 120ml, the score after leaving 15

seconds was 3 in the solid milk manufactured from non classified powdered milk, but

it was 2 in the solid milk manufactured from classified powdered milk. Thus, in the

powdered milk A, compared to the solid milk manufactured from non classified

powdered milk, solubility of the solid milk manufactured from classified powdered

milk was enhanced.

[0089]

In addition, in the powdered milk B, solubility of solid milk was relatively good

although using non classified powdered milk. Therefore, in the present embodiment, in

case of 1 wt percent or less of free fat or 7 wt percent or more of proteins especially

casein protein, the present invention of a manufacturing method was preferably

performed.



[0087] Table 2 [0088] The sieves having 355 microneters of mesh size was
used for the classification. As shown in Table 2, for exanple in the

powder ed WODI2k10473120di ssol ved resi due of solid m |k nanufPatiiezeg/od73om non
classified powdered mlk in a solubiliity test was 5.99g. On the other hand,
the residue of solid mlk manufactured fromclassified powdered m |k was
3.4 g. Furthemﬁmwﬁhwﬂu3 the solubility test, for exanple, in case 5 pieces
of soli lved in 50, de es. C. t he score

ot tor 1080 ng HETAREE E e B pRpge AR i ElPem e am non

cl assified ppoddered mmik havirdpuessi donwasofréenfat dwefas dhi whors dontemanifracineed from
classified p f | : il g%g%; e
solid mlk n%%t\%%] a}ggaﬁre?elﬁ ?tF Iglﬁty%olﬁle@ fl%i]fshlet% i ed e%gs er ﬂ% I%a?]ﬁf%mﬁl?%glefhp? tf/ltpof
the solid m Ithe praseit Byetraigvis digluaicds Ehe teé@ltSpmﬂlervevmrﬁ“ able s enhanced.
[0089] [bmwigdditdp@s in the powdered mlk B, solubility of solid mlk was
relatlvely good al t hough usi ng non cIaSS|f|ed powdered m |l k. Therefore, in
the present enbodi nment, in case of 1wt percent or less of free fat or 7 wt
percent or nore of proteins especially casein protein, the present
invention of a manufacturing nethod was preferably performed. Enbodi nent 3

[ 0090] In Enbodi nment 3, conpared to the powdered mlk A and B in Enbodi nent
2, powdered mlk having | ess content of free fat or fat but nore content
of pr ot ei n ers—pecta-y—casetnproteri—wasygetd—andthe—effectiveness of

t he manufacturing nethod in the present invenption wasdewahiudt ed. [The
results are shown in Table 3. [0091] Table 3 qu%§1Oﬁ%rﬁ%uvg ﬁ@dTable 3, iIn
case two pieges of solid mlk were dissolved |@nﬂ@ﬁ%%3cf %g(ﬁ ees C, 80
m , the scor e=attet—eavingter—i20——secontds—\was—2—iH—t gl kK manu
factured from non 4h@a§|f|ed pomdered mlk, [put it was2® in the SO|Id m |k
manu fact ured frontghﬁﬁehﬁ@@d pomdered el k. Ther ef or g,5.9)n case
cont ai ni ng | gss fr pe—Sfat—or—fat—andrHore—prdilel i
protein, the|effectfoof the present irnve

not ed. [0093] Nane Mmeaﬁcordlng to tHe géL

of a manuftacturi ng t hod was

t enbodi i@nhi, in casle of 0. 1wt

percent or |(§§1§§§(%n fFree—fat \pl efer cu.,ly, 1 ase OubOLQIIL;QIIy fHee fat is

Eli
not included), oOr mﬂnmewmof 12 wt pdrceaiit df nore of clasein protein, t he

L€

t

present invention ¢f—a mamufacturtgmethod(¢fsot ok TS prefgrably
performed. By the (@Y, in the Japanese Patent Publicati’on

water /other (%] b
average parficle diameter of powder | [ um] 303 192
. |solubility
S?'jg””y (50°C - 120s60) lscore] 0 2
(2pieces / 80mL)

[0092] As shown in Table 3, in case two pieces of solid milk were dissolved in water of 50
degrees C, 80 ml, the score after leaving for 120 seconds was 2 in the solid milk manu-
factured from non classified powdered milk, but it was O in the solid milk manu-
factured from classified powdered milk. Therefore, in case of containing less free fat or
fat and more proteins especially casein protein, the effect of the present invention of a
manufacturing method was noted.

[0093]  Namely, according to the present embodiment, in case of 0.1 wt percent or less of
free fat (preferably, in case substantially free fat is not included), or in case of 12 wt

percent or more of casein protein, the present invention of a manufacturing method of



No. 4062357 (the Patent Docunent 1) the conpaction noldability is enhanced
by free fat which has a role of a lubricant or an adhesive. Furthernore, it
i s consi dgoadiwdrat24it is difficult to produce solid ml Ccmarogodrisgh
solubility and keepi ng hardness when 2olid mlk is manufactured from
powdered m |k having less fat or free fat. However, according to the
present invention, although powdered mlk which is considered difficult for
produci ng solsodd milkkisipseferzbly, perfoemeh Bydherinak, inaé Fapagee datear Bridisstiemd
solubility can be ined. Enbodi ment 4 |1 n Enhodi L4, it is certified
that the cl ag\%‘i?‘?@g?’? Zﬁeﬁﬁéenéﬁgé‘f@%ggé © ‘é‘?{%gf"?@gﬁ%ﬁ’ﬂﬁ?’ll? E3PRREN Y he
powdered m | ke hayl ngngields Pabld 6f & Hiv@eBitehr bR HBEvd OFuMRBHERCLUGE NY
solid mlk. The powdered nm |k of the reference exanple was classified by a
si eve havi ng <3bfldered ribareit s dlifficulres predwze,solddnislohednginligh wegbihggnafidict ur ed
fromclassified powdered m |k on the sieve or non classified powlered mlk

itsel f (non ciesRige Magtrepowaet polk malk s fiwdrdied Bipnt Revdspd Rbd2%s t he
Enbodi ment 1., The .p re i e i ngredi e n f ured
solid milk vvelf’%; gﬁaﬁﬁgﬁgdgﬁ-ﬁ&?&&fﬁ%ﬁ%@1f°49ﬁ%%ée%?‘§s81@?%‘?3&”2*122%% in
Tabl e 4. Fur tgyederidanills 6BidSis dogkedersdifeiat £0RpedducigSsolid néilksilusbd,lthé y t est
are shown in FIG 7.[0095] Table 4 solid m |k after hardening solubility
mass t hi cknesslig aribshavjnshgnod herdgesssind selybdisy seeke dbtpinedes pi eces ! 5sec
15sec 15sec sec%:g%imﬂ Mm|[N] [score] [score] [score] [score] non-

Jo 12

classified po g4 .7 46 49 0 3 4 4 classified powder 5.6 12.7 46 58 0

1 2 3 qggooshe si ayephfQBBknAGCOr i BattiFied AR ened cRBAfiEIGn as bhRf@el Ui ity i
s enhanced by using classified powdered m |k on the sieve, conpared to the
non cl assi f i edhpoigesedbility when the powdered milk having small particle diameter is
used for manufacturing solid milk. The powdered milk of the reference example
was classified by a sieve having 250 micrometers of mesh size, and solid milk was
manufactured from classified powdered milk on the sieve or non classified
powdered milk itself (non classified powder) as an ingredient by the same method
as the Embodiment 1. The powdered milk used as ingredients and the
manufactured solid milk were evaluated by Test Example 1-4. The results are

shown in Table 4. Furthermore, scores under various conditions in a solubility test

are shown in FIG.7.
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m | k. The average of particle dianeter of non classified powdered mlk is
196 mcroneters, it i s 77 mcroneters smaller than 273 m cronmeters which

s the avewageloaf73T2an cl assified powdered m |k in Enbodi memtypinosdémasy, when
solid mlk i s manufactured by using P¥owdered m |k having small particle
dianeter like this, the prescribed hardness can b e kept and solubility can
b e en?qﬁg?d by using classified powdered mlk. Industrial Applicability

[ 0097] €' present invention can b e applied t o the food industry.

SUBSTI TUTE SHEET( RUtE2H) Cl ains [Claim 1] A nethod for manufacturing solid
m |k, conprising: a classification process for obtaining powdered m |k
havi ng | arger jparticle dianeterm&gﬁﬁT&hﬁégghﬂgd parttjcl e di aneter by

cl assifying the powder eg—mttk—whteh—+s—ar—-rg—edi-ent{of the solid mlk; and
a conpaction mol di ng prqcé¥8% or nol ding the solid nmfl k by using powdered
m | k obtai ned{by the cl gssnfidecat $5m npr oe&ssm [ @oaisn 3] The net hod for
manufacturing|solid mlHl ageer diddsded GhabdRed setfLgiIn the classification
process is a process fon 4gsiglg a sxeve t mesh (g1 ze of which is 200

m cronmeters tp /00 m crqnetrers. [crarmm3f—The—ethoeqf or nanuf acturing
solid mlk ac¢esdipgsitp [claim1l, wherein the classifijcation process is a
process for clasgiwdgi ng jpowdter ed A7 1 k so%hat aderag¢ particle dianeter of
the ingredienf powdered|m |k beconmes 1.3 tines to 3.¢ tines. [Claim4] The
met hod for mapufacturing solid mlk according to clajm11, wherein the
powder ed mlI<dmmmﬁbmhﬁraq¥bngre3%§nt of ,t he soHidrﬁIk, has no free fat or
a free fat copt@nie siatei ¢ of 0.5 percent or |less. |C aimb5] The net hod
for manufactukiag-solidimlk according to claim1l, erein the powdered
mlk, which is an ingredient of the solid mlk, has a free fat content

ratio of 0.5 W percent o 4w pEILCHBWé%i EHFG +he—ret-hod—tor
F_a I

manuf act uri ng{solid m| kl-according to ayer fifler _conprising after {he
mol di ng procegs: a hunmidification process for hpm difyingsdubligmpacti on
nol ded body of

mass  thickness porosity hardness |
2pieces  3pleces  4pisces bpieces
15sec Thsec  1hsec 1bsec
[q] mm]  [%) [N] [score] [score] [score] [score]

nonclesfied | 56 127 46 49 0 3 4 4
classified powde
on the ge\‘f/"e 56 12.7 44 58 0 1 2 3
[0096] According to Table 4 and FIG. 7, the solubility is enhanced by using

classified powdered milk on the sieve, compared to the non classified powdered
milk. The average of particle diameter of non classified powdered milk is 196
micrometers, it is 77 micrometers smaller than 273 micrometers which is the
average of non classified powdered milk in Embodiment 1. Thus, when solid milk
is manufactured by using powdered milk having small particle diameter like this,

the prescribed hardness can be kept and solubility can be enhanced by using
classified powdered milk.

Industrial Applicability
[0097] The present invention can be applied to the food industry.
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powdered m | k obtained in the conpaction nol ding process; and a drying
process for drying the conpaction nol ded body of powdered m |k humdified
i n the huwodbfo/wwatzson process. [Claim7] The solid m | kpCriIerwd/moBie solid
mlk is manufactured by any one of cldins 1 to 5. [Caim8] The solid mlk
according to claim7, wherein pore area of the solid mlk surface is 1.6
times to 3.3 tinmes conpared to the gﬂ@ﬁgﬁﬁﬁa of solid mlk surface
manuf act ured under the sanme conditi pt for having no classification

procesgcRimugi Ng non cl Assdfddad: RRNEaEGHN I bk mRERIPNsidie pore area nmeans
average of top three |large pore areas which are picked uP fromlnm squire
of solid milk surface. &Classification process for obtaining powdered milk having larger

particle diameter than prescribed particle diameter by classifying the
powdered milk which is an ingredient of the solid milk; and

a compaction molding process for molding the solid milk by using
powdered milk obtained by the classification process.

[Claim 2] The method for manufacturing solid milk according to claim 1, wherein
the classification process is a process for using a sieve the mesh size of
which is 200 micrometers to 700 micrometers.

[Claim 3] The method for manufacturing solid milk according to claim 1, wherein
the classification process is a process for classifying powdered milk so
that average particle diameter of the ingredient powdered milk becomes
1.3 times to 3.6 times.

[Claim 4] The method for manufacturing solid milk according to claim 1, wherein
the powdered milk, which is an ingredient of the solid milk, has no free
fat or a free fat content ratio of 0.5 wt percent or less.

[Claim 5] The method for manufacturing solid milk according to claim 1, wherein
the powdered milk, which is an ingredient of the solid milk, has a free
fat content ratio of 0.5 wt percent to 4 wt percent.

[Claim 6] The method for manufacturing solid milk according to claim 1, further
comprising after the molding process:

a humidification process for humidifying a compaction molded body of
powdered milk obtained in the compaction molding process; and

a drying process for drying the compaction molded body of powdered
milk humidified in the humidification process.

[Claim 7] The solid milk, wherein the solid milk is manufactured by any one of
claims 1 to 5.

[Claim 8] The solid milk according to claim 7, wherein pore area of the solid milk
surface is 1.6 times to 3.3 times compared to the pore area of solid milk
surface manufactured under the same conditions except for having no
classification process or using non classified powdered milk, wherein
the pore area means average of top three large pore areas which are

picked up from 1 mm squire of solid milk surface.



