Description Title of Invention: SOLID M LK AND METHCD FOR MAN UFACTURE
THEREOF Technical Field [0001] This application clains a convention
priority waset/wosrishe Japanese Patent Ap plication No, PO0DSPIBY0MB489 Al | of
the contents of the application are incorporated herein by reference.

[ 0002] The present invention relates to a nethod for the manufacturing of
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[0004]  However, the problem is that the solid milk is inferior to the powdered milk in
solubility due to a small surface area and a low porosity. On the other hand, if a
compaction pressure is low at the time of compaction molding the powdered milk,
hardness of the manufactured solid milk decreases and the solid milk is easily
destroyed. Therefore, the problem is that it is difficult to enhance the solubility of the
solid milk and still keep the hardness of the solid milk within the range of the utility.

[0005]  In the Japanese Patent Publication N0.4062357 (Patent Document 1), a method of
manufacturing solid milk which has both suitable hardness and suitable solubility
under various controls or regulations in a step of manufacturing the solid milk from
powdered milk is disclosed. However, it is not easy to control or regulate various
things in the step of manufacturing the solid milk. So, it is considered that it is because
necessity for various controls or regulations in a step of manufacturing the solid milk
from powdered milk would be decreased if suitable powdered milk for manufacturing
solid milk can be produced (specifically, a product which has good compaction
moldability, namely a product for manufacturing solid milk having both suitable
hardness and porosity).

[0006] By the way, when solid milk is manufactured by using powdered milk which is



hardness and porosity). [0006] By the way, when solid mlk is nmanufactured
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degree of haPtsdisyd Use obt ai ned al t hough conpaction pressure is low at the

time of comméﬁwm%ﬂagﬁpg&léngrought sui tabl e degree of hardness for

practical use In act1on nol ded body of ‘gowder‘ed‘ m | k_does not
crunbl 409Gt  I'depresest igension. basicale disneeseptheqrsprseieed & indinuidgilk pejre
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gas, even though the powdered milk is produced easily in this way, hardness of the
compaction molded body of powdered milk is increased, and still keeps the same
degree of porosity. Specifically, when using abovementioned powdered milk, solid
milk with high degree of hardness is obtained although compaction pressure is low at
the time of compaction molding. This brought suitable degree of hardness for practical
use in which compaction molded body of powdered milk does not crumble (not lose its
shape) at the time of compaction molding (for example, 6 N to 22 N). Furthermore, the
solid milk with suitable porosity for practical use (for example, 44 percents to 55
percents) as a final product could be produced. Namely, as noted above, powdered
milk which can be solidified at a low compaction pressure is suitable for reproducing
solid milk with both suitable degree of hardness and solubility for practical use. In
addition, in case of transporting the compaction molded body of powdered milk from a
compaction molding process to a humidification process, solid milk as a final product
can also keep good silhouette since hardness of compaction molded body of powdered
milk is increased.

[0011]  Particularly, the prescribed gas the volume of which is 1x10-? times to 7 times the
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prescribed gas is dlspersed (leCd) namely liquid milk with low density but increased

apparent volume is preferably sprayed and dried. In this way, though high porosity is
kept, the compaction molded body of powdered milk with high hardness after
compaction molding is obtained. Thus, both solubility of solid milk and necessary
hardness for manufacturing solid are satisfied.

[0017]  Also, the present invention of a desirable manufacturing method of solid milk
includes a humidification process (S140) and a drying process (S160). The humidi-
fication process (S140) serves to humidify the compaction molded body of powdered
milk obtained at the compaction molding process (S130). The drying process (S160)
serves to dry the compaction molded body of powdered milk which is humidified at
the humidification process (S140). By including these processes, the hardness of the
compaction molded body of powdered milk can further be enhanced. In addition, a
manufacturing process of solid milk is generally performed in a factory as a set of
operation. In this case, at the compaction molding process (S130), a solidified

compaction molded body of powdered milk on some level is transported to a humidi-
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process (Sl prescri and the prescribed gas is
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m | k. [0020] e presen i nvention of desi rabl e manuf act uri ng, met hod of
solid milk i ¢iPraed Mg mikdydnEye g rapingBs dapid miloyn §Heway. hGo or nore
gas which i s psstebddethschobe aasgyau@cawmyldsspege@armm ghilexi de (car bon

Thus, TAORHE" pegssEn ROGRPRsh SR TS BT mp o S PuREm RSB R e
gas di sper salgapdiopesd poaashie 1 &é3gineyor peo bomeeigdsywhush ngelacgd sroeas glopp
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gas. Therefore, the gas dispersal process can be easily performed by using a gas easily

available. Further, carbon dioxide is not limited to a gas, can be dry ice or a mixture of
dry ice and a gas. Thus, in an environment of spray drying process solid or liquid
evaporating easily can be used as the prescribed gas.

[0021]  The present invention of a desirable manufacturing method of solid milk includes a
process for pouring liquid milk having dispersing gas at a specific volume flow along
flow path in order to spray liquid milk having abovementioned dispersing gas in the
spray drying process (S114). In this case, prescribed gas is mixed (in-line mixing) into
the liquid milk while pouring liquid milk along the flow path in such a way that a ratio
of a specific volume flow of prescribed gas to volume flow of solid milk is within the
range of 1x102 times to 7 times the volume of liquid milk. This can control for flow
volume of prescribed gas to become constant to the total volume flow, and enhance ho-
mogeneousness of real manufacturing powdered milk. Moreover, mixing continuously

a gas and liquid milk in seal-up system is preferable because it prevents from being
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case, prescribed gas is mxed (in-line mxing) into the liquid mlk while
pour i Pg |iqricgntﬁinhﬂ<at@1| t?n@ctéﬂﬁ ahh@ﬂhd?l@éshtthls laslﬁsluﬁdif g"@omy iehabf wcaetréd)mgk a
speci fi u ow_ of prescr 0 val ume

of thi n (G0 ke R Sy R O B M ph Al P s o P @aﬁﬂml#ﬁ% Thi's
can control fctmss1f1ta1wn\md>m(SifZOpb@emrthebaﬁnm:gon odddog pwceonS1 Aht This dlive

fotal val ume . fgithn AEST0RN6S, MATROCSOUANRSH, SbyHERY ADHAARLIE 18

powdered m | k. m X ?fg ont I nuou as an
seal -up syst apiay dryipgpecan| (81 iBcAtidis prpcwemé\fd@sedfmlélﬁwﬂa&h bigranpabeled by

bacteria andJenadaBs progrds@esiicRidignae:r vdeteifid. pawdar@dodpdriicie [ 0022]
The present inventiqn of a desirable Era facturln rreth d of s lﬂ}}ﬂqmlk

i ncludes a cMELE L ROWIREH Y lgfé’o’(ﬂgs eli‘ér@‘btllrég Hectgparss di ng
process ( SlBﬂi)wm'g*I’mgparhas dginfeitaraln taiz varyo perssity & the @pmpsctiwnpiicldebisodyat

cl assifying i §REaY.. QLY rocess 4 At
this pr ocessl%gpogr ere Or SPEQ\Rﬁl cﬁ%gr?gsen%ance a5 a qﬁt } %& %t @) m&ﬁ Q86 Y
prescri bed paf powﬂ@e@rraﬂretr@olutmnlkb’elﬂomtabhédrdnﬁmf@r p@vmaégse lpamtanurl e

di aneter of @Mge&nrﬂe é}focﬁﬁg@ rfﬁ%tﬂ%k g/OlP&IS Eﬁé%éréﬁ& 'a'?ﬂan@?ﬁltﬁﬁ-l?' MhoPoMEned

m | k having big particle dianeter. orosjt t he conpaction
nol ded body & Wﬂé%elzpﬂmh%aéFh%qsalcpr?ﬁeﬁk(%ld W@téﬁﬁ@ﬁ%%%twa@r%eﬁ%sult
the conpacti @912l ded body of powdered milk or solid mlk with suitable

har d t I f d d t
hor do. 1086, B et it P srethb i or o i s Oawel sh he
gas di sper salmifk, 6aesxampsl the2pmpactidnheoldbdbedyf ofgaiwderedpnidk egisclf Bard@4ay .

0023] Furth
et hott of - soft o eCBFEId: ki tif, RESTR N B3R ifbofleyd (T RlAChHS 08
m | k, which Rafdpessntata &Y paesniads produged) %ﬁlﬁgomawommid@b (o1 p@wd@lﬂdt 0

22N and por 0%1llélhds%uMHlé‘h£}d§es"s @&%eﬁ%g%o@ﬁﬂﬁﬁ@&édﬁ&éﬁaﬁﬁ&&% i's
produced. This conpacti on npl ded bad f wder ed has sui tabl e

har dness f or PKEEHERGUBTEY sgkubﬂﬁné@é@r%fupfillﬁ@l IRRRUTRHERAYHE pr ocesses,

super i cpooxﬁlql ulsy !hEWayai’mdh@pﬁ@éﬂt@pécﬂbttﬁltlbhtthe tdﬂmrmmsﬁ@eﬁeam e rﬁt[l@ﬁﬂzﬁi g@/f t he
way, |ntepr sent n t.he te por o neans, t he .,r,atl.o o air
o ol ums | RORRE b aREETk ViR bosE LG nRED dor TR Bt B8 URihSRS' 20t
M yaj i ma Koi duiichaso, Ed., Demvpmclpircérﬂrugﬂ‘ (Mdlulfs, fwidished1y) Hirpgrsya Stvech by

Hi rogava Shc)t( f9§ ]pg ?gé) nR)re %p QDfIC& hGal %&ﬂc{ll'aféalblry%gﬁl%va]axla% (?fefHﬁHé @én%gy by

using a value o I|n measuring so
bel ow descri lﬁ’éﬂleé%}mlsé HP@GQEJ}C tl’q]p‘t’ﬁés‘)@bé@éﬁ%mﬁﬁ?em fication the term

sol i d nohis) meanshdpredent mebfﬁc@ﬁomg itdrhBb1iirhik) means milk (milk or modified milk)
modified to be in a solid state (a block or a tablet etc) at normal temperature. More
specifically solid milk means milk obtained by molding powdered milk to the
prescribed size (dimentions) and mass, when it dissolves to solvent such as water, it
becomes the same thing as dissolving powdered milk.
Effect of the invention

[0026]  In accordance with the present invention, suitable powdered milk for manufacturing

solid milk can be easily produced by simply dispersing a prescribed gas in liquid milk
by a prescribed way. Additionally, the powdered milk produced in this way has
superior compaction moldability. By compaction molding this powdered milk, solid
milk with suitable hardness for practical use can be produced. Furthermore, hardness
of solid milk can be enhanced by performing the humidification process and the drying

process.
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[fig.7]Fig. 7 shows a graph indicating a relationship between hardness and porosity (30
percents-75 percents) of a manufactured compaction molded body of powdered milk
(uncured solid milk) by changing compaction pressure at compaction molding
regarding to the solid milk of Example 7, 8 and Comparison Example 3.
[fig.8]Fig. 8 shows a graph indicating a relationship between hardness and porosity (30
percents-75 percents) of a manufactured compaction molded body of powdered milk
(uncured solid milk) by changing compaction pressure at compaction molding
regarding to the solid milk of Example 9, 10 and Comparison Example 4.
Best Mode for Carrying out the Invention

[0028] Hereinafter, the best mode of the present invention will be described. However,
following embodiments are absolutely exemplifications. Therefore, these embodiments
can be modified according to obvious knowledge of a person skilled in the art.

[0029]  Figure 1 is a flowchart for describing an example of the present invention of a

method for manufacturing solid milk. [S] in each figure means a manufacturing
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i nst ance, a| |mesh size, powdered milk having smaller particle diameter than the mesh 51ze of the

sieve is passed through the sieve, and powdered milk having bigger particle diameter

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

having too big particle diameter (massed powder, coagula, etc) which is remained on

the sieve can be removed from all powdered milk. At this time, powdered milk passed

through a sieve having big mesh size is set on a sieve having small mesh size, and then

it is performed in the same way. In this way, powdered milk having unnecessary small

particle diameter that passed through the sieve is removed. Therefore, powdered milk

having in range of necessary particle diameter is remained on the sieve having small

mesh size. Namely, in the present process powdered milk obtained at the spray drying

process is selected by particle size. In addition, this process can be skipped if necessary

facilities for the classification cannot be prepared.

[0033]  The compaction molding process (S130) is a process for obtaining a solidified
compaction molded body of powdered milk by compaction molding (for example,

tableting) powdered milk under relatively low compaction pressure. This leads to keep
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process, for ere
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conponent is Pewdeisd &Ik haying Heh é?aaP@tP%fat%%%rTheEfrfereaaWﬁrﬁ% wntﬁ@t used

as an i ngr edir@Bbf powavdglikbeltigl dubjett BARE ¢dnvgacao® tdldihg isffoF exRx@IPD enals 5

mass percent |ike & aﬂ% itive anpunt that does not influence nutrient

conponent of PESFRY TIPS PRI s case, powdered mlk having for exanple 0.5
mass pdéo@EEnt -Inghemespapeercmotdind prioress, hatrda amobteindesilidgpdycoupedionThi s | eads

that free fatyd d‘)&%g%f Bwllklelf nfR G pBRULRITRA, 3T o phtRin' HAMS iQfsedNA
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conmpact i on mpremsqtfgd 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
compaction molded body of powdered milk can be obtained by the added compaction
pressure. In addition, in the compaction molding process it is desirable to compact
powdered milk continuously.

[0037]  In the compaction molding process, ambient temperature is not specifically
regulated. For example, this process can be carried out at room temperature. More
specifically, ambient temperature in the compaction molding process can be 10 degrees
C to 30 degrees C. In this case, ambient humidity can be, for example, 30 percents RH
to 50 percents RH. The compacting force is for example 1 MPa to 30 MPa (preferably
1 MPa to 20 MPa). In this embodiment especially when powdered milk is solidified,
preferably porosity is controlled within a range of 30 percents to 60 percents, and

hardness of the compaction molded body of powdered milk is controlled within a
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hardness of the compaction molded body of powdered mllk n the other hand, 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 milk) before humidification
process and keeping enough solubility of solid milk.

[0039]  In the humidification process, a humidification method of the compaction molded
body of powdered milk is not specifically regulated. For example, a method of placing
in a high-humidity environment, a method of directly spraying water with a sprayer,
and a method of blowing steam can be employed. Examples of humidification means
to humidify the compaction molded body of powdered milk include a high-humidity
chamber, a sprayer, and steam.

[0040]  Humidity of the high-humidity environment is, for example, 60 percents RH to 100
percents RH. The temperature in the method of placing under high-humidity en-

vironment is, for example, 30 degrees C to 100 degrees C. Humidification time is, for
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process for ying the conpactioh nof ' ' '
mosphere and a method of bringing into contact with dry air or high-temperature dry

air.

[0044]  Humidity in the method involving placing under a low-humidity and high-
temperature atmosphere is for example 0 percent 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 for
example 20 degrees C to 150 degrees C. Drying time in the method involving placing
under a low-humidity and a high-temperature atmosphere is for example 0.2 min to 2h.

[0045] By the way, if the moisture content of solid milk is increased, preservative quality
becomes worse and it is easy for deterioration in the flavour and the discoloration of
externals to progress. For this reason, in the drying process, the moisture content ratio
of the solid milk is preferably controlled (adjusted) to be no more than 1 percent higher
or lower than the moisture content ratio of the powdered milk used as the ingredient by
controlling the conditions of the temperature or the time to dry.

[0046]  The solid milk in accordance with the present invention is generally dissolved in
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[0049]  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 more decreasing the hardness (strength) is. Furthermore, if the
porosity is small, solubility decreases. The porosity is mainly controlled by adjusting
the compacting force in the compacting molding process. Specifically, the lower the
compaction pressure is, the higher the porosity is, while the higher the pressure is, the
lower the porosity is. The porosity of the solid milk thus can be controlled, therefore it
is not limited within a range of 30 percents to 60 percents, and then the porosity is ap-
propriately adjusted as usage. As described below, if the porosity is adjusted within
those ranges, good solid milk free from problems of oil-off or the like can be obtained.

[0050]  The shape of the solid milk is defined by the shape of the die (mold) for compaction
molding, but it is not specifically limited if it has a certain size (dimensions). Thus, the
solid milk may have the shape of round rods, elliptical rods, rectangular paral-

lelepipeds, cubes, plate, balls, polygonal rods, polygonal cones, polygonal pyramids,



is used at the conpaction nolding process. [0047] Details of solid mlk are
descri bed foll ow ng. The conponents of solid mlk are basically identical
to those WO 2pvdaTéd il k serving as an ingredient. Examrpirgs2009/06708% d m | k
conponents include fats, proteins, glucide, mnerals, vitam ns, and water.
[0048] There are many air gaps (for exanple, pores) in the solid mlKk.
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includes an ingredient milk adjusting process (S102), a clearing process (S104), a ster-

ilization process (S106), a homogenization process (S108), a concentration process

(S110), a gas dispersal process (S112), and a spray drying process (S114) as illustrated

in Fig. 2.

[0055]  The ingredient milk adjusting process (S102) is a process for adjusting the kinds of

milk in a liquid state (liquid milk) as an ingredient of powdered milk. Therefore, liquid

milk as an ingredient of powdered milk includes at least milk constituent (for example

milk component), and for example water content rate of the liquid milk is 40 mass

percent to 95 mass percent. When manufacturing the adjusted powdered milk as

powdered milk, nutrient component described below as an ingredient of powdered

milk is added into the abovementioned liquid milk. Ingredients of powdered milk

further may comprise only milk constituent, such as raw milk (whole fat milk),

defatted milk, and cream. In this case, the ingredient milk adjusting process can be
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mlk from CO\i\EgrécﬁQﬂ@ tsH p%\)&lgf@%’mi‘ﬂlg. (A CANSnd 3 ol Vo1 E)&Jﬁﬁ;le 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.
[0060]  Oligosaccharides, monomeric sugar, polysaccharides, and artificial sweeteners can be
used individually or in mixtures as carbohydrate serving as ingredients for powdered
milk. Oligosaccharides are for example milk sugar, cane sugar, malt sugar, galacto-
oligosaccharide, fructo-oligosaccharide, and lactulose. Monomeric sugars are for
example grape sugar, fructose and galactose. Polysaccharides are for instance starch,
soluble polysaccharides, and dextrin.
[0061] Natrium, kalium, calcium, magnesium, iron, copper, zinc, phosphorus, chlorine can
be used individually or in mixtures as minerals serving as ingredients for powdered
milk.
[0062]  The clearing process (S104) serves to remove fine foreign matter contained in the
liquid milk. To remove the matters in the cow milk, means such as a centrifugal

separator or a filter can be used.
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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 small, this process can be skipped.

[0066]  The gas dispersal process (S112) is a process for dispersing a prescribed gas into the
liquid milk (concentrated milk). In this case the volume of the dispersed gas is for
example 1x10 times to 7 times the volume of the liquid milk. Preferably, it is 1x10-?
times to 5 times, more preferably, 1x10-2 times to 4 times, and most preferably, it is
5x102 times to 3 times.

[0067]  The prescribed gas is preferably pressured in order to disperse the prescribed gas into
the liquid milk. The pressure for pressuring the gas is not especially regulated if it is
within a range enabling the gas to disperse into the liquid milk effectively. However,
for example it is 1.5 atm to 10 atm, preferably 2 atm to 5 atm or less. Because Liquid
milk is sprayed in the following spray drying process (S114), liquid milk is flowed
along a prescribed flow path. In this gas dispersal process, the said gas is dispersed
(mixed) into the liquid milk by running the prescribed gas pressured into the flow path.
Thus, the prescribed gas can be easily and securely dispersed into the liquid milk.

[0068]  Thus, by performing the gas dispersal process, density of the liquid milk
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[0071]  In this embodiment, the prescribed gas used in the gas dispersal process (S112) was
carbon dioxide gas. In other embodiment of the present invention, instead of carbon
dioxide gas or with carbon dioxide gas, one or more than two gas selected from a
group comprising air, nitrogen (N,), and oxygen (O,) can be used, and rare gas (for
example, argon (Ar), helium (He)) can be used. Nitrogen gas can be further used
instead of carbon dioxide gas. Therefore, since various gases can be options, the gas
dispersal process can be easily performed by using a gas easily available. In the gas
dispersal process (S112), if an inert gas such as nitrogen or rare gas is used, there is no
possibility to react with nutrient component of the liquid milk. Thus it is preferable
rather than using air or oxygen since there is less possibility to deteriorate liquid milk.
In this case, the ratio of volume flow of the said gas to volume flow of liquid milk is
for example 1 percent to 700 percents, preferably 1 percent to 500 percents, more

preferably 1 percent to 400 percents, most preferably 1 percent to 300 percents. For



along a prescribed flow path. In this ggs dispersal process, the said gas
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and enhances PF&SHSPéerangitheyetiay fydeariacest (Pldvterebupardakeq @flkRSe@B§Yt he good
cl earness of cbﬁh@aﬂ@ﬂ|t(kﬁ>owcﬂ&&7111]ilk|dbtaﬁt|iﬂd93yaﬂib(hdhﬁgﬂie gab hﬁpafrs@ls;ﬁbctelgecslgaﬁ used

h di .d
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(for exanpl'e, argo e us roge as-can be
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can be opti oBpecitiBA1yIASIume of liquid milk after dispersing a gas is 1.05 times to 3 times,
preferably 1.1 times to 2 times compared to the volume of liquid milk before
dispersing a gas. Namely, the spray drying process (S114) is performed just after
finishing the gas dispersal process (S112). However, just after finishing the gas
dispersal process (S112), liquid milk is not homogeneous. Therefore, the spray drying
process (S114) is performed after 0.1 seconds to 5 seconds, preferably after 0.5
seconds to 3 seconds after finishing the gas dispersing process (S112). Namely, the gas
dispersal process (S112) and the spray drying process (S114) are continuous. Thus,
liquid milk is poured in a gas dispersal machine continuously and a gas is dispersed,
then liquid milk dispersed the gas is supplied to a spray drying machine, and is spray
dried continuously.

[0074]  To evaporate moisture, a spray dryer can be used. The spray dryer comprises a flow

path for flowing liquid milk, a pressure pump for pressuring liquid milk for flowing

liquid milk along the flow path, a dry chamber for having wider room than the flow



di spersal process can be easily perforged by using a gas easily avail abl e.
In the gas dispersal process (SI 12), if an inert gas such as nitrogen or
rare gas wWe 208ad3715here is no possibility to react w thPaWiPRI®HDOTRETPONENt
of the liquid mlk. Thus it is preferable rather than using air or oxygen
since there is less possibility to deteriorate liquid mlk. In this case,
the ratio of pual da)ﬁﬂe&tllngwmbemhgs@abd of & flodv p@h,m@riyi@gméhihé Quicizil ik 1S
for exanple 1 ercent to %ﬁ%cents refer Lﬁ 1 Bﬁ;éﬁg to SQ%
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powdered m | K (i ure I'n
powdered ni | Eac@mrm pregesainciuggs ﬁr@raarydlﬁﬁeyﬁahgms@@cééﬂle(aswelﬁlﬁ)nﬂpee(t he povvder ed

m | k obtai nedop a&%fr%lmn%q)réé&s @%0}1'0519?5&@5 p?és@lﬁ%%ssa(ﬁ%te(ﬂ- uﬁﬁ@th'&é"e spray
drying process wder ed d

) are owder e
m ik obt ai ned°¥sf Cﬁaxpaﬁam Ryl ﬁlwéltyg 4ad Hea perasyy op r%@éeé k mgpu f?tjlfe PHARS of
t he L ormer i $s @ngoaed@d/hakdhbls isl MRS tdOInléthéd widSs MD$ dHaEm 0k 1strhﬁ1dfﬂiuhedi byor
can be 1.02 tine

an be .1.03 0073] In
Che spray.dr yPE oa e iRtk AP PRLTRS o Bedul Mt &bt seq
gas and keepmangﬂHbtpmmmsﬂUynsmmmeﬁmhengaEO@mspeaeb@O@mmeeshmﬂ@hsQEd is
spray dried. §f f as 1's
105" i et ST T Py SUTER o thfh b i oo SUARRIE) Mades !
vol une of |i geiventds pasilpentsras. & @aﬁragn@rgprassg%at CRENPEFHOn m%]él%ﬁﬁ agmtwﬂyrlng
process (Sl }4a ésmPRfibOMIREIDSAY oPpSderéd MilkTiMGrdd@IidasiFINRPRESAbu OCess
(S 12). HOV\%\?{%rnessJ (y Srtexgr];l%ﬁr 6If\I|2r}'N§ r“rl(l)rn}graut:tlrz:%‘rl gse Consequently hardness for practical

use in manufacturing processes can be obtained like keeping good silhouette from the

compaction molding process through the humidification process. The compaction
molded body of powdered milk can be obtained practically enough hardness as well
for handling and transporting by the humidification process and the drying process.

[0076]  Furthermore, according to the abovementioned embodiment (Fig.1), average particle
diameter of powdered milk can be bigger by the method for manufacturing solid milk
including the classification process (S120). Because of this, suitable powdered milk for
manufacturing solid milk can be produced certainly. Therefore, in the present em-
bodiment, preferably the powdered milk manufacturing process includes the classi-
fication process.

[0077]  Additionally, a filling process can be performed after the spray drying process (S114)

or the aforementioned classification process (S120) as needed. In this filling process



di spersal process (SI 12), liquid mlkqsgs not honogeneous. Therefore, the
spray drying process (S 114) is perforned after 0.1 seconds to 5 seconds,
pr ef er ablwoabtoar73055 seconds to 3 seconds after finishi RGTIROYAGET289

di spersing process (Sl 12). Nanely, the gas dispersal process (S 112) and
the spray drying process (S 114) are continuous. Thus, liquid mlk is
poured in a gawdelicspalksialfilledohi packagnbdit HedUThi helid t@ug@poitpodideRansiedd, t hen
liquid mlk dispersed the gas is supplied to a spray drying machine, and is
spray dried 88%& nuously. [0074] To evaporate noisture, a spray dryer can
be used007TRie sPeayplidmiirofcapesse mvantiéronmcipdesndt onlyf dobdinmtk dftegtheddrprinigk, a
pressure pu f i L ! f 1 L OpU 1 ng the
fl ow pat h, ZB aéc%séﬁé&ﬂ@é\#ﬁ%%% %ﬂégfgﬁgoﬁ h@rk @%%%@%%lg%%dgﬁggk lé{dgll(()l’ﬁnecti ng
an openi ng s&dtk)gffeipthe ca@paqtion pALRE PEOcspT PRy machi ne (a nozzle, an

atom zer, and is@n set at the opening section of the flow path. And the

spr ay r trgnsters the Jiquid ml t.he pres € pu to b
aboveniﬁ(%{?e9 ned G TR W?&W%ﬁ%ﬂ&c{pﬁéﬁ?f E%WE%&‘%’ %&Qﬁ%ﬁg %a‘&PVS- AMNDEr. The
concent r at ed thd prsensindeftiansiedobiy gtilaeddyriay Exgnprachi ne at cl ose to the
openin tign of the fl and liquid m | i qul I. .
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at the dryi ”%s&ﬁ‘yﬁﬁﬁﬁﬁﬁact%ﬁnggg@%&%&k mifkQ1ay tﬂeﬁélea)n?#cﬁopﬁl%mﬁﬁit ol i d of

powder state, nanely powde ] I'n_ addition, I sture anount in
powdered mi | »Spr:@f%f/m preserited gaptstqapnidiexieg gasngnEHaYFeNBRed et Hardfryi ng
Chﬁﬂber gppr <ae;_§~fs,itif:,1§E Qﬂymeﬁl@d?f&%aﬂ&%dmlﬁ%%_ kxSsobia Wkl @eludinghhé g‘é?ssc_ii%ﬂekﬁll yrot:@ssf
cohere. Yy U € sprayj)n macni sur ce ar un.l ol U (0]

i d drop- 18I En PEuR T W R R e ERab i BT aEhea iR ol ¢ he
sane tinme pamptocetse(hngraet@r exainphoWd Enelibrmokd in thead$ dspashl pf&@@IH hn Bifect
performng t i C i I i r_manu
Pact ur i ng sobt dHAN I RhLARS LRI ARERTR oS LER, & LBRERL T oLl
enbodi nent, cexpledttiyohanging Hisi fropgrtion opdivpresedanid kquid nikEreadlepledause t he

powder ggog@nu ]fjxqﬁ_{pqgi ng process includes the air dispersal process. At the
abovenent i oned conpacti on nol di ngeﬁprocess (S 130), conpaction pressure is

adj ust ed by udPAgeYdnge pdthitae pPewdgsed I Ay asaBing Rrgcesy fdiqed Pyddedsi ty of
solid mlk npowlaet wiitdwhy @pmdrhdteretl SSpeoiicany | IR@idmdk haatl igsalids oadj ust ed.

i gh corpact PoN<hH gl Py ek pIER R Py S AR BB et cal
use i n manuf athemisrgd prienesse svataandeixbg durtbe allingondmiswigifets 15 10)has hi gh
porosi ty._Sobrgy ) forddtl bl ORVBOAS LYnD2Ra890 oL blibI ¥nDEERBE 2
solvent is ea5|?y nt er ed. & conpacti on pressure at conpaction no ng 1s
control | ed f&#ZaHORGHP Ak ?Qﬂﬁeﬁﬁﬁ@édsﬁwlg@), powaetFaser milkRyvas htaireddran| i d
m 1 k) havi ng agfueidliquid milk having relatively low concentration.
[0082]  Then just before spray drying concentrated milk, a prescribed pressured gas was
passed through the said concentrated milk (S112). Specifically, the carbon dioxide
which was used as the prescribed gas was poured into the flow path of a spray drier so
that the gas could have a constant volume flow, and the gas was mixed continuously
with the concentrated milk in seal-up system. As a result, carbon dioxide was being
dispersed into the concentrated milk.
[0083]  Just after having dispersed carbon dioxide, the said concentrated milk was flowed at
prescribed volume flow by using a pressured pump of a spray dryer along the flow
path towards a drying chamber of the spray dryer (let liquid through). In this case,
during flowing at the flow path, the concentrated milk maintained a prescribed gas
dispersed state. Ratio of volume flow of prescribed gas just before being dispersed into
the concentrated milk (Nm?h) to volume flow of the concentrated milk where a

prescribed gas will be dispersed just after (m*/h) is called mix ratio. Mix rate of carbon



hardness (for exanple, 6N-22N) for praggical use. Consequently hardness for
practical use in manufacturing processes can be obtained |i ke keepi ng good
si | houet twoOf20M781é conpacti on nol di ng process through PrhEJR2ed/di7R8cat i on
process. The conpaction nol ded body of powdered mi |k can be obtai ned
practical ly enough hardness as well for handling and transporting by the
hum di fi cati @ivxideois @8N, rdferrell ¥ 00, phi0eieS perbER 6] wiur frecdiny i@, this
accordi ng to&t he f\bovemantl oned enbodi nent (Fig.l), average particle

di anet er of 8°%ed nil k can be bi gger by the nethod for manufacturing

sol i d f908d]i nclhedanlgonbentmiedgsillf kepingdnwpleosigsway $1A@).froBe dwupeniof t hi s,
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certainly. Therefore
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process (Sl orenenti o cl assi fi c rocess (S

needed. In t t]‘?f%“%‘sﬁl %“‘r’fg%bf‘r \/\ﬁéﬁf‘ea PHNFY PPY ?rF‘ﬁ) Fné’g( ]1% gaCO&aws %r a
can. This helipg, ;irOtetrrsalﬁgmlﬂbohydmﬂeﬁ(@ and bhe Bl Iryaddﬁtﬂﬁﬂ&]'erﬂ'g@zﬁt@dled m |k of
t he pr esent d{]\ll’l’?ert]ér O(%nh dégeétgﬂ Wa%@%gmlgl | %ters l\%el gre'bl h CO 0[?2%{ V\Kagf 0Cess

(S 160), but "al'so uncuri Ion no ered
m | k) after tlegecEagudeveoneshsizgiinglpmoaemste(sSI6QMicrBratepd, é5§ m@@]netﬁnfe

present invenkj %ﬂcﬂo&e?e‘??%ﬁ'nﬁ@ﬂokﬁété??%b'n‘ﬁ‘é&n@(er& h@6aniH09M5t&9 EXHIP! es.

However, the present invention is not_ regula y the Exanpl es. [ 0080]

| nvent or s r e SEURLHEHV RS Y HPYR HatsHiatien H}?ﬁ}?@f %Rsitth?lil AYFragsI RAEIGHE | K wi t h

their whol e h%ﬁ&eﬂdip@(vd@ﬂed&ﬂlwmafoﬁﬁéﬂ @a$ 0dléatell biseb amithdpoPbitiahloe
har dness for Fractl cal Eggl@%f? nuf acturtlgg%?llgﬁv\dered m | k havi ng better

conpact i on mSFALEHpRA RN LYFYF ©OFP Bd gas is carbon dioxide gas,
and t h¢QO&pnpdBuecestivelycthaoatitedrjostdecs milk svasrelbdsified S 20pesouhachapdwderadl i d

m |k includi 1<t$he & @ﬁ%%ﬁ?c&m&é@%?egﬁ s&%@%&l&@&a‘m& g%%;%e)apah‘?clé‘ met hod

for manuf acturl ng roces i son exanpl e
1). Further nﬁraénewrrpf ttlirmccglagtedl Pepdersd lmllakr\ms'a%%l m@rpr@frwrécetnddfs Yl censéandes
(changes) of (1la't19 W dadl dok{n}ﬁﬁfh%hf \Ve@ﬁf‘ﬂfksl&/fzs RAVEE 'i)v%ggh'fﬁ' \H‘s)28"&§ce%ltss 0 r e

searched b an ortion of dispersed gas to \
( Exanpll€0%0 13(5@1 W@@ﬁﬁw ectyredifroge thsrReaicerdn it f-‘&dwgé? él&thP $<5 >
manuf act uri ngmplroﬁﬁa&% mekigliie@t9pdcibyally, gle%)o“mév&ﬂ&ﬁﬂldwm b(krnpmlomﬂanﬁw ed.
adaing i Ko gt uf B le ARG8T AHREISAS Lt STRARGUTS"
wat er and m >f<i>mrgby f amgleepunghl dibheging maacirinei (ngnﬁﬁattslre(d&}fi@@)da Seiko Co., N- 30E)
(S130). In this case, amount of usage of powdered milk was adjusted to be 5.6 g of
solid milk after the humidification process and the drying process. The pressure at the
time of compaction molding was 1.8MPa. By this, a compaction molded body of
powdered milk in Example 1 (uncured solid milk) was obtained. Secondly, the com-
bination oven (Combi oven, manufactured by Fujimach Co. FCCM6) was used as a
humidifier. The room temperature and humidity in the humidifier was kept 65 degrees
C and 100 percents RH respectively. Under these conditions, the compaction molded
body was left for 45 seconds (humidification time) to humidify the compaction molded
body of powdered milk (S140). Air thermostatic oven (manufactured by Yamato
Scientific Co., Ltd, DK600) was used as a drying chamber. The compaction molded
body of powdered milk was dried under 95 for 5 minutes. Solid milk (solid milk after
hardening) in Example 1 was manufactured by this method.
[0087]  Mass of the solid milk in this Example 1 was 5.6g per piece. This solid milk
maintained the width and depth of a rectangular parallelepiped at the time of
compaction molding. The thickness was 1.33 cm measured by a micrometer.

[0088]  Porosity of solid milk in the Example 1 was calculated by the following formula. It



Then, by perform ng each process such gg the clearing, the sterilization,

t he honogeni zation, and the concentration, (S104-S110), concentrated m |k
was obt aiweaofwesstiad] usted liquid m |k having rel ati vel pCraneeneest r at i on.
[ 0082] Then just before spray drying concentrated mlk, a prescribed
pressured gas was passed through the said concentrated mlk (Sl 12).
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[0093]  The first test method is a method for checking visually solubility of solid milk.
Specifically one or more than two of solid milk which was 5.6g per piece was put into
a bottle, and then a prescribed amount of hot water of 50 degrees C (test liquid) was
poured to the bottle, and left it for a prescribed period (10 seconds). By adjusting a
number of the solid milk and weight of the hot water, concentration of solid milk
(hereinafter, also referred to it as solute concentration) in the contents of the bottle was
adjusted. In the present Example, solubility of solid milk was evaluated by the plural
test methods (specifically the 4 methods of Test A, Test B, Test C and Test D of Table
1 described below), such as changing the solute concentration, or changing a number
of pieces of solid milk or weight of hot water but keeping solute concentration.

[0094] After that, the lid of the bottle was closed and the bottle was shaked for the
prescribed period (15 seconds). Just after shaking, all contents of the bottle were
poured to a rectangular tray. Continuously, it was conducted with eye whether there

was an insolubilised lump in the contents on the tray. If there were insolubilised lumps,
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[0098]
Table 1
Number of solid] Mass of hot Solute . .
. . Shaking time
milk water concentration
. [sce]
[piecel gl [mass%]
Test A 2 (11.2g) 80 12.3 15
Test B 3 (16.89) 120 12.3 15
Test € 4 (22.4g) 160 12.3 15
Test D 5 (28.0g) 120 18.9 15

[0099]  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)
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[0102]  When solubility of the solid milk in the Example 1 was evaluated, all score values in
test A-D of the first test method was 2or less, in the second test method mass of the
residue was 1.8¢g (less than 3.0g). Therefore, solid milk in the Example 1 was evaluated
excellent solubility (double circle).

[0103] Example 2

In Example 2, powdered milk was manufactured as the same as Example 1 except for
having set CO, mix rate as 30 percents in the gas dispersal process. The powdered milk
obtained from this method was bulkier than powdered milk in the Comparison
Example as described below. The result of component of the manufactured powdered
milk was perfectly the same as Example 1. Namely, the component of the obtained
powdered milk 100 g comprised fats 18g, proteins 15g, carbohydrate 60g, and others
7g. In addition, an average particle diameter of powdered milk (no classification state)
was 308 micrometers.

[0104]  Also, in Example 2 solid milk was manufactured as the same as Example 1. The
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| ow, sol ubi | iwtay 381 nealongttars.|And there dlahpdxdemgs] milk remained on the sieve of 355 mi-
crometers mesh size was collected. The average particle size of this collected
powdered milk was 561 micrometers, and its yield constant (the rate of collected mass
to total mass) was 39 percents.

[0108]  Also, in Example 3 solid milk was manufactured as the same as Example 1. The
powdered milk was prepared to make a rectangular parallelepiped as an outward form
by the abovementioned single-punch tableting machine. Amount of usage of powdered
milk was adjusted to 5.6 g per solid milk after the compaction molding process. The
pressure at the time of compaction molding was 1.5MPa. The thickness of this solid
milk was 1.48cm.

[0109]  The porosity of the solid milk in Example 3 was 54 percents, and the hardness was
40 N. The hardness of the compaction molded body of powdered milk (uncured
powdered milk without having both the humidification process and the drying process
which was made by compaction molding classified powdered milk) was 4 N.

[0110]  When solubility of the solid milk in Example 3 was evaluated, all scores in all of the
test A-D in the first test method were 0, and in the second test method mass of the

residue was 0.7g (less than 3.0g), that was far less than 3.0g as the evaluation standard
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Exanpl e 3, powdered m | k was anufact ured he same aS Exanple 1 except
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(uncured powdered milk without having both the humidification process and the
drying process which was made by compaction molding classified powdered milk) was
3N.

[0114]  When solubility of the solid milk in Comparison Example 1 was evaluated, all scores
in all of the test A-D in the first test method were 2 or less, and in the second test
method mass of the residue was 3.2g (more than 3.0g), that was far better than 3.0g as
the evaluation standard value. Therefore, the solid milk in Example 1 was evaluated as
relatively poor solubility (rectangular).

[0115]  Table 2, Table 3, Table 4 and Fig. 3 are illustrated by organising the evaluation
results of Example 1-3 and Comparison Example 1 mentioned above. Table 2 shows
the average particle diameter of the powdered milk in Example 1-3 and Comparison
Example 1 and the average particle diameter after the classification. Table 3 shows
each measurement value of solid milk in Example 1-3 and Comparison Example 1 and
the evaluation results of solubility. Table 4 shows in detail the results of solubility test
as the basics of overall judgement of solubility illustrated in Table 3. Figure 3 shows a
relationship between CO, mix rate [percent] at manufacturing powdered milk and mass

of residue [g] in the second test method in solid milk of Example 1-3 and Comparison
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of this coll ¢gavedtpowder ed msl k |wast 524 miscr oneters, and itsiyiel d @onst ant
(the rate of |goll.edted, mass ;0 ot a] S$)y Was 23 percgnts. [DI12] Als¢p, in
Conpari son Exatptei—sotid—ritk was*—w%Fuf actgretd—asrthe—sarre—as—bxanpte 1.
The powder ed |HPT'K*has *hr epar'éd lo Hakel a't®ectiangfil ar pér alll el'®piped®as
[0118]  Table 4

Table 4
Solubility test
First test method Second test method
Test A Test B Test C lest D Mass of residue
[scorel [score] [score] [score] [g]
Comparison
example 1 0 ! 1 2 3.2
Embodiment 1 0 0 0 2 1.8
Embodiment? 0 ¢ 0 1 1.6
Embodiment3 0 0 0 it 0.7

[0119]  As shown in Table 1-3, the solid milk of Example 1-3 had high porosity compared to



an outward form by the abovenentioned ggngle -punch tabl eting nmachine.
Amount of usage of powdered mlk was adjusted to 5.6 g per solid mlk after
t he conpawOi20r/a1811di ng process. The pressure at the ti mPCONPLONVPECSY ON

nol di ng was 2. 3MPa. The thickness of this solid mlk was 1.24cm [01 13]
The porosity of the solid mlk in conparison Exanple 1 was 44 percents, and
the hardness qu)aﬁ@oI{\Exdﬂmﬁe haTHliEI esdsodenidiBtraRdpRe kolahmiRlod edathpidyl -Dhad
powdered mi | F‘é’ i: ) ovvder m_ | k W|t out hg oth%hehmlglflcatlon
brocess and YT BRBRELES e e PR By BBt

cl assifi ed pdxdapkdl-fihhd hotwady Blghl pof@ ity AyitMherersglthdb¢dmpagtiof pltelswrsélut d mlk
in Conpariso 3 I : i . of st AADin
the first teg%sgm%déﬁﬁg%g%bﬁiﬁfa%‘%yu Fﬁ&'?%%%gedglgﬁié%{l g (Whi}aﬁ agd mass of
the residue ®asugh mgdneppios prastaal Isogythougipthe walsd mak %@p@pa@mﬁn@dqb as the
eval uation staadabdeV@nRctidplesfugs ?ﬂ .5-1 B&1mQdnthardd & 213M Hﬂl@o n

eval uat ed asEréeI a&n]d%J%/ oor solubility éhgect angul ar% ig 1@]1 gﬁéqz

Tabl e 3, Tabl&2@P gftgermpre, the hardness phis oppadiydneidedhodhamedsd selid on
results of ExaiR)lieEtadpland3 Ganhighesthin Exappli@nlExaaipld dbndithako\iN. I\Tﬁlﬁﬂlj& 2
shows the av [ |cI i ter h I m_| 1-3 and
Compar i son- Exaral? Exiinfed" ST Slsuby RBURRLESr Bl et SR o
classificati amlk H%leﬂ&hlgh binduess sauld bewdsaimasie npitesefl high porosigy. |lellsrnﬁl K in

Exanple 1-3 %8951&95@@1 ht &0 @oﬁﬁm%&dﬂgy Lae eﬁi’a%l:é{?&deote h'i}?ﬁ%ﬂr&s?t f the

solubility. Table 4 shows in detail the Tesult sol ub as the
basi cs of  ov@PBeref ilie rbielase. @Bﬂ%hmtwampieuls@ rhafl é@cqﬂﬁnﬁsgm dlity bynhr- Pure 3

shows a rel aEbﬂi@ﬁ{jl lafd g@mr (L ith s6 fi Eﬂqueswahseadf H@m&raﬁésymm

wd d | d test lid
T of  Exmmt s T Ty RSP FE Bresdh bt 3§50 e i Brpasiesia®Bon 1 7

Tabl e 3 Tabl @uﬁh@ﬁib?c&]acd’c&bing td EXaple 143 [iOWad ®undshas tevinigtien thEa®Demix Btiot he
solid mlk o . hi | e
1 This is alf\xgao %%elgﬂé Bgﬂpgag gil%gﬁ Wa}’ a%8?%%xtﬁgh{g88°tﬂ§§(§]1h§?@ Franp

sol ubi |[012,0 corﬁyat&le@mr@, igongrate sary Bwhst eolid mitlhariag hothehe rehlélrg@pm@sm | k of

Exanpl e 1-3 BadhiaheR '&bﬁﬂdhﬂegﬁocﬁféé@ Bl ElYangYﬂg é@)nﬁﬁ@@éﬂ %ﬁséﬁ?@eat%’é@ﬁe bron
pressure but al so. high h ness such AN af hum di ficatjon and

dryi ng (whi cKORRECRIUYHINEaYFHESS Prafticphariofecad vagays Kindhefiyghd ek omi g
m |k was conpagtled niflk ¢tf&tkample 1-3 and Comparison Example 1, and measured porosity

and hardness of the solid milk. However, in this case only the compaction molding
process was performed for manufacturing the solid milk. In other words, processes for
enhancing hardness of the powdered milk after compaction molding (the humidi-
fication process and the drying process) were skipped in solid milk manufacture. Addi-
tionally, in this description, solid milk without having processes for enhancing
hardness of solid milk thus is also called as compaction molded body of powdered
milk or uncured solid milk. The result of this measurement is shown in Table 5 and
Fig.4. Table 5 shows a relationship between porosity and hardness in a compaction
molded body of powdered milk manufactured by changing compaction pressure at the
time of compaction molding regarding to the powdered milk of Example 1-3 and
Comparison Example 1. Fig.4 shows a relationship between porosity (44 percents-56
percents) and hardness in a compaction molded body of powdered milk produced by
changing the pressure regarding to the powdered milk of Example 1-3 and Comparison
Example 1.

[0121]  Table 5



under | ower conpaction pressure (1.5-1p,8MPa conpared to 2.3MPa) than
Conparison Exanple 1. Furthernore, the hardness of the conpaction nol ded
body (uncwioediwoBild m | k) in Exanple 1-3 was hi gher thaRCTCORpa/HE&R8» Exanpl e
1 which was 3N. Nanely, according to Exanple 1-3, the conpaction nol ded
body of powdered mlk or solid mlk having high hardness coul d be obtai ned
in spite of hl% gorosity. This is considered that the conpaction

nol dablity wakibénhanced due to hi gh porosity of the powdered m k.

Theref ore, sol i[d.-mTK J-n Exanpl e [t 3z Had «€xedkd ent sol ubiT1ty by hi gh
porosity and gr.ew_eash_él“fﬁ -ake-wi-thless-fragld Ly hecause_@i._hl gh
hardness. As a|result;| it wab fgunththat solia K rhEtanpl e 1-3 was very
suitable for practical Use. Rt ther YD1 &, | :aCB0k0] gt |0: EXampl € 1-13, it was
found that the Lhi nhpr' ‘e iy 2y gt MAS T theo hiigl'_#fn'ffﬁrp orgsity of

sol i d milk was,-and-then. thelhighér THE-spriBi ty wes G101 "Hur t hermor e,
in order to verrfy wherher sofia miTK navimg Do rhe Tequirte orosity and

hardness coul d be produced by changi ng conpaction pressure at the tine of

conpactppiv|mol g dgwn ﬁ%ﬂltecgra%dmlgqt Vedrfub }éo@fé%@l@ﬁ@&oy&alb@%s ki ﬁ%&éd solid
mlkfrompowdere m | k of arison

measur ed por &8k lwa}&ﬁlﬁalfeah%%bla%ﬂq% ﬂ%f'oYarlEFSrﬁ |Pfer08%m%%rdnff8ﬁ C?Wﬁ?ecase

on: ydt heI EOnmhf@ﬁlréﬂ)lb}dtMgmrg%ﬁﬁﬁcMﬂﬁprBﬁﬁfeOSﬁ@iﬂflcfa(ll& ns%mufeaﬁh% khieng t he

sol i m I ness of the

couder ed i | FORPIAPn bR e RO RERI PR AErEPRERT P PR s P 8r and ¢ ne
drying proces$sgidnesreoukktiegpeduded, whild oy dicidasimgribed pressure theAnhaipatiionablded i n
this descrip i r

har dness of - Sory af ARyl nig Mibhe ARG, SEAFEEGERucR! FEMARGINGe 1
powder ed mi | l@ompaqmélan@ée%mdy@pfrﬁowdereﬁﬁ@lk kaiing besh syigble prEasiraent i s

shown in Tab %@rcﬁe@nﬂy Ediﬁstﬂ}g rﬁﬂ@le&ae@vé&ﬂ%@h @orﬁﬁicﬁbh beféhh@ a&ﬁlo%‘&ﬂn figsity
and hardness in a

act
e o phe e PR P ARals o pioeiBf. R Ree a bR L o
t he powdered SFHanlg)ﬂ il el the terdpaitidn Congalricslgf pxyadgake niilk witlghud hstiops a

rel ationshi n@? %%gﬁg RRha c1%(ré1%8£%r a%&rdg(?sspg'ice% acfa&ldmﬁﬂg%‘éé?ls' n a

conpact 1 ON 1 ng e pressure
regar di ng tofuﬂﬂ@rpoh@Q¢cbbly mrlf(bmmﬁg mxéwpn@ﬁ@atsmaprdce@bmphﬂmslmnn&mpﬂse 1.

[0121] ¢ Pj?J W&mcﬁ‘néte[ "pa;‘o‘f}’ezi altPF V\%e beb R{&J ah c%nﬁ)a@f% FbRied bodid§ bpus

corrpactl ons nol ded bodi es of havi di fferent conbi nat.i on of
the val ues 0P036?16§|f1%19< %ﬂeerﬁmgaﬁaf@g@l%bﬁﬂa ﬂtfeowa?eaemarf@anwwh%@v%
conpact i on pmaﬁlslagse)f cSﬂ@%tfdnqad)lhyd b&lied dquoa@sfeagnﬂlha)rﬁ;@ﬂmagcm@ﬁpwneﬁ sure,

the conpacti ?EN nﬂ\l dﬁﬁ{l res dé{:tlvelyPteV\ggc{ toq)erﬂlgher than theqone Concermng Comparison
Example 1 (2N) in case of the same porosity (for example 49 percents). This was
considered to show that the compaction molded bodies of powdered milk concerning
Example 1-3 are superior to the one concerning Comparison Example 1 in terms of the
compaction moldability.

[0124]  This tendency was more obvious in the powdered milk manufacture when CO, mix
ratio becomes higher. Thus, the higher the CO, mix ratio is, the more various
compaction molded bodies of powdered milk with different combination of the values
of porosity and hardness can be manufactured. For example, in case a compaction
molded body of powdered milk having 20 N or more hardness is needed, in Example 3
(CO, mix ratio is 45 percents) porosity of the compaction molded body being subject
to manufacturing could be selected between 36 percents-44 percents by only adjusting
compaction pressure. On the other hand, in Comparison Example 1 (CO, mix ratio is 0
percent) porosity of the compaction molded body of powdered milk being subject to

manufacturing remained around 34 percents, thus a range of option (latitude) was



hardness coul d be produced, while by degreasing the pressure, the
conpaction nol ded body of powdered m | k having higher porosity could be
pr oduced.wbuptdgsmdr e, the conpacti on nol ded body of powrd@reowémshavi ng
both suitable porosity and hardness, by adjusting m ddl e between high
conpaction pressure and | ow conpaction pressure, was found out capabl e of
produci ng. | magdd dltengh thapheiod pessurs kewadjustedabl e 5 and Fig. 4 indicates

ennanclh Har HeDs s e PAiBEs S ke EungRel meRvnbfaBaieRsr s
further enhahoéﬁsb@pqwﬁdtdnﬂ&gonmmnmgﬁkdmpkdaﬁnnmcpn@cassnamyCDMQmmwmlng
Process. [Olé%g'(lé?n%féc Qfdggy Bf’f%ﬁ]%lc‘t‘i& nﬂm’ed'ﬁ 1e‘§ OF g%ﬁ%&&ﬂuﬁ{@n&é}ﬂ?ﬁ ction

nol ded bodi e oncer ni ng one concer ni ng

Conpari son EX&appe I3 (Waﬁ%lﬁ@f§§nt§>f54dt§‘ﬁﬁi5‘a¥§t ﬁ%ﬁefﬁﬁltﬁi@épmﬂé‘éte@ﬂe%@/ﬁ%r ed mlk
concerni ng ExaiRel fad 1R &rfél\éonzahmémnqﬁﬁp&pgka@wn (h@p@!@@htg Rsp&tiReghar than

t he one concerni .1'n case o a orosity
(for exanpl e ‘3% 033%%%?“3)“ BPRY H%PJ)%@B ‘l‘socoélﬁl(}%efiﬁ%fehot glehig%‘éctl on
nol ded bodi edeafuspteaempdctivnl rkoldeanb@c_hén qsfgmlx‘athdl rﬁlllieﬁqoafr&ngﬂmnplaﬂ 1o the
one_concerni ngulg%xn? 1nt§1ned man%%\%aés Lopdt ar% otﬁe \(/)\%Eer eggm éor% ar n%' dability.

[0124] This £en was nore-’o us i fact ure when
CO2 mx rati (EXbm@b:rrbsf the ppile ereTimgisr thelyemh |Cglhneact10he>r®®2rerﬂt>tumed omi tha the he

nore various y higheP e r}nﬁqjagg dabami ﬁl%ré) file %gownlléﬁtl%&htegﬁénfc§ & in

o ARAE :
conbi nati on of° the val'ues of porosit dness can be manufattured. For
exanple, in @agéﬂﬁdéﬁﬁﬁaéﬂlﬁﬁu%ﬁgded body of powdered m |k having 20 N or

nore happngss Gcﬁn;ﬁh@&ﬁﬁﬁhmplﬂ 1E9<@raﬂrﬁpa31s61©@a1ﬂppé 1t eHelBaih sshfﬂ&erp,@ﬁ@ezﬁétﬁér
porosity of the compactj on nol ded ﬂﬁ 8#$Ct to ﬁcturlng coul d
be sel ect od e EPeinrsomsat mak rEPuG B cxipt TR btipact i on
pressure. Ondislpersa)]tprecreshmasisklppedﬂﬂwmmmmoﬂaample 11 céropitedriocthegbs 0 is O
per cent) po“&%g}; QJroJSJQEP&%FH%ﬁﬁ Q%X%h% gz%ngé%;&egﬂﬁﬁé Sfln{&ér%fbe' “9

subj ect to man urln renalne aro range

option (lati mQWéyrede@chamﬁ rfaiupﬁbmgﬂmzee@mﬁbmrpinwrpfpwbé guﬂ@wmcanﬁdjst ed

[0125] Furt hefgmey, aﬁﬁ&%’lﬂbﬁ@ nfilk o?@ﬁn?pa%s@tﬂﬂxfﬂ@e‘i wzfsq{ﬂ%?ibﬁfﬂ) Ehgngtonmmact i on
nol ded bodi es of pomdere m | kK caoncer ni ng he one ‘concerni ng

Conpari son EXniolid milk M%P%rvoaﬁxe@ﬁﬁa}c@doeﬁow B@éen%av%goraﬁl%mer ed mlk
concer ni ng BEpadvptd ule. 3F}(1§r:ba§021 \p@r&)ﬁﬁlﬂérﬁd ikt namej&b@se pBwpete efitkshaving

respectivel y).tende er th erni n. ri son
Eeanpl e 1 (a0 ErCEs iRl b P BRSO R ARG o
exanpl e 3N) Thios, snmg)rsmssardlmd@dbomoths peaerdeat ClaESIfNaﬂlOb@C(al@SSE t he conpaction

ol ded fpgi sgbfea@igér[@? s 0 é&f&ﬁﬁ& {hB'cﬁQslﬁéﬁ@ rPgo&ség%B%n%ﬁ%ng@i ntai ned

many alr g tot one_concer ni ng arl s
Example 1-3 and Comparison Example 1) were compared to cases of skipping the

classification process (Example 4-6 and Comparison Example 2). Methods of manu-
facturing powdered milk or solid milk in Example 4-6 and Comparison Example 2 are
the same except for skipping the classification process. Thus, these explanations are
omitted.

[0128]  Table 6 and Fig. 5 are illustrated by organising the evaluation results of Example 4-6
and Comparison Example 2 abovementioned.

[0129] Table 6 shows each measurement value of the solid milk in Example 4-6 and
Comparison Example 2 and evaluation results of solubility. Further, average particle
diameter of powdered milk in Example 4-6 and Comparison Example 2 indicated in
Table 6 is corresponding to average particle diameter of powdered milk before the
classification indicated in Table 2. Table 7 shows detail that results of solubility test
are basic of overall judgement of solubility illustrated in Table 6. Figure 5 shows a re-
lationship between CO, mix rate [percent] at manufacturing powdered milk and mass

of the residue [g] in the second test method in solid milk of Example 4-6 and



Exanple 1 if the both were under the sage conpaction pressure.
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Exanpl e 2 and evaluation results of solubility. Further,
di aneter of powdered mlk in Exanple 4-6 and Conparison Exanple 2
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8] Table
of

6 shows

i son
article

i ndi cat ed

§hisrﬁ$kp¢sponding to average particle dianeter of powdered mlk
ke classification indicated in Table 2. Table 7 shows det ai

t hat

j udgenent of solubility

e lationship between CO2 m x

ppar i son.

in Tabl

before[g

results of soffability test are basic of ov
illustrated in Tablle 6. Figur'é*5 shows a r-
rate [percent]| at manuf@eidr Lhg | powdesed.m
in the second test—pethod | ntebl gl m | ke of
Exanpl e 2. In{ad@ition,| Fig 5*also shows tf
1-3 and Conparjizsen.Exanple 1 ¢Fig.3) for cq
[0131] Table 7_K M —

[0132]

| kK and mass of the residue [(g]
Exanpl e 4-6 andConpari son
nat the relationship in Exanple

[0130] Table 6 lable b

Furthermore, inventors measured hardness of compaction molded bodies of

powdered milk after the compaction molded bodies of powdered milk having various

porosities were manufactured by changing compaction pressure on the powdered milk

in Example 4-6 and Comparison Example 2 at the time of compaction molding.

Results of the measurement are shown in Table 8 and Fig. 6. Table 8 indicates a rela-

tionship between hardness and porosity of compaction molded body of powdered milk

manufactured by changing compaction pressure regarding to the powdered milk in

Example 4-6 and Comparison Example 2. Fig. 6 is a graph for indicating a relationship

between porosity (44 percents-56 percents) and hardness of compaction molded body

of powdered milk manufactured by changing compaction pressure regarding to

Example 4-6 and Comparison Example 2. In addition, in Fig.6, the relationship in

Example 1-3 and Comparison Example 1 is indicated by dot line for comparison.

[0133]

Table 8



[0132] Furthernore, inventors measuredsfardness of conpaction nol ded bodies
of powdered mlk after the conpaction nol ded bodi es of powdered m |k having
vari ous paoasioni7egaswer e manuf actured by changi ng conpac®PCodPpO8&Es%e on t he
powdered m |k in Exanple 4-6 and Conpari son Exanple 2 at the tine of
conpaction nolding. Results of the neasurenent are shown in Table 8 and
Fig. 6. Table 8 indicates a rela tionship between hardness and porosity of
conpacti on noliggd goody of powdered mi | k manufactured by changi ng conpaction
pressure regarding to the powdered mlk in Fxanple 4-6 and Conparison
Exanpl e 2. Fig.|*6'i.s..a §f aph-fei—ihdiedting a rehationshi p between porosity

45

’R

o~
\¥3 ;
3] ; 3 3 2

(44 percents- 56 peTCENES) ant: MAT[ANess:s0hr compact [oM=:mel ged body of
powdered mi | k nenuf'actured by changi ng’denpactilon hiessure regafding to
Exanpl e 4-6 and-Conpar|'son ‘EXanfilie 2 n addi vildn ™ it Eig'6, the
relationship i .?ﬁfaﬂpl =3 ands Conpar sSjorn EXanpl B 1::1 % [hdizcatpd by dot
i ne for conparlison. [0133]" Fablse :8Fable 1| 0134] 9As” shawnlin:Tabl e 8 and

Fig.6, various corrpacfi ons nol ded bodi es of powdered m | k having different
conbi nati on of the values of porosity and hardness coul d be nmanufactured by
changi ng conpaction pressure as well as the know edge obtai ned by the Table

5f andv\gb 934(1I 4. AN $ownhe q@sjetsyharﬂrfdg.b%ﬁmﬁg 801ﬁleadtiblﬁs ﬁ@;ﬂf@g%h@@ ohpbwiggdedodi es
oT powder e m. wer e..not changed. t her .the .cl assi fl tlonpr SS Was
per Pormea or il e BelaEIRRIR el boic PoRaT 4s Bt BOSEEY " ana
Table 4 if yoenotwepaedby drangsigsoopaction gregute, asivellt sehekiasgledgeoatttaioed oy ocess
was ski pped Ly . 4-,6 i b t he
solid mlk té%égg%}#{gqgéég%' Q%?’csj%oggo 519 Z%Fbtngg(s ?ﬁgh‘%%%nep at%ﬁlrngdmé)hude?%béﬁ%rs ocess
as in Exanpl ef pogdeipd mUbripeie ngorhapgeinphathar theglagsdficasion pfocespwasiperfoaned | n
ot her words, pghfRriAA RYuithe classification process |ike Exanple 1-3 and
Conpari son Exanmple 1 was ﬁﬁr)eferabl ein terns of solubility. [0136] And,
when soPlbill i (RArGEmaQses ag SAPVR 1 haldy faard iTabls Jetk AorpFempare g SBIWAIEdE-% n t he
second test nthbodssiBssionlpré@sd Whkeskiyed ikl ExaoipRl 4-6 ab@ CowiphafonBanglover

| uat i t d,.4.5qg., Tk f i lid mlk i le 2
syl et on L g e USRS R USh e PR e €,
Exanpl e 2 wagravess sun Fabhelef o8 apd GomipaasonUdsamnmipte 1 ergaslless op CoHuok rafaani ty.
Thi t i N0 ' '

Sul tabl o For Cer AR bafortib e LRI b DAL ECInSH 3TPAR Comultd
2, it was di Bp@ple]l was Eflegﬁdﬂ%%llp‘@m%@feﬁ?lwlﬂtx- that was suitable for

nmanuf agh e Ny AR, e Asblib iR 851ARMINK hCoBRTiseh ER&HPRI2 WiRGaRRANG the

classification process were perforned. so, according to the conparison of
seco%d test metho masg 0% residue was 5.0g (over 4.? 2) Whlgl means over evaluation

anpl e

standard, 4.5g. Therefore, in solid milk of Comparison Example 2 solubility was
evaluated as very poor (X). Namely, solid milk of Comparison Example 2 was not
suitable for practical use in terms of product quality. This means that powdered milk
relating to Comparison Example 2 is not suitable for manufacturing solid milk. Thus
according to Comparison Example 2, it was difficult to produce powdered milk that
was suitable for manufacturing solid milk unless both the gas dispersal process and the
classification process were performed. Also, according to the comparison of
Comparison Example 1 and 2, suitable powdered milk for manufacturing solid milk
could be produced even if the classification process was only performed.

[0137]  Therefore, according to comparison of Example 1-3 and Example 4-6, by performing
the gas dispersal process, suitable powdered milk for manufacturing solid milk could
be obtained more certainly. Furthermore, according to Comparison Example 1 and
Comparison Example 2, even if the classification process was only performed, solid
milk having high solubility could be produced. Therefore, powdered milk which is

obtained by spray drying and performing the gas dispersal process is suitable for man-



Conparison Exanple 1 and 2, suitable pgywdered mlk for manufacturing solid
m | k could be produced even if the classification process was only

per f or mredwO[20037371Fher ef ore, according to conpari son of PEYARpogod2® and
Exanpl e 4-6, by perform ng the gas di spersal process, suitable powdered

m |k for manufacturing solid mlk could be obtained nore certainly.
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char act er i st (8B IPREXF ﬂFFéWPFFg & 2% SEﬁr EFEETS B (dEfxaan e
7, 8) to the fﬂﬂﬁce@f(ck&n@és()Oéh@mWnillelHnsﬂ)hQ)ugasf ghivaleesdsallk pw acassrefdanehipdr i son
Exanpl e 3) rther.no ih the I.Spers roces nef of dif
ferences (chaﬁ Cé% gl%%{ |pr?Pomon ﬂﬁg l%él Fd S@F‘%‘eggas G ]ﬂ%?t(h)e S\%%g al so
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I|qU| dgid asEXtaQ_%leseme as Exanple 1-3(Exanmple 7, 8). [0139] Exanmple 7 In
Ie[ 7d1po er was manufactured as the sanme as_Exanple 1 except

for u3| ng nit iBgEAMglEs/, IPﬁWfi?Fér‘b@él a8 prang Fctysechsd e Sam%aelﬁ?f%n%é@xmk ratio
of nitrogen g@slls(ﬂgaﬁebg@fgaeﬁn tHe%faeﬂfsp@fsﬂq)rd)desmans&asasnﬁ)amtfa) dfpedsRnt | ) was

7 percents. [O01 obta s et hod was bul ki er
t han powder e%a?rﬁﬂ Le“i‘a&tef H&%Sﬂﬁ%aébkn&%m eréfgm e‘%ﬂ REE el ow. The
conpong0t4(pf tThe polbtdaredeilipomei@ed tom this M&@Bodywaohykies échnfpatvsle®8gnilkpimot ei ns
159, carbohy [ ] I
pooder od i | Eemnition S0 Sdeslited el PR of e B Gpchgping
percents of MNalG0 g earnprisedifats pdgubeoteids ide, Kladbﬁlaiilﬁt?oﬁ(}gseﬁﬁ@hﬂswret hod was
bul ki erpthan @(\g iegl mlk in the conparison exanple as described bel ow. An
anal ysis o actured powdered mlk conponent carried out found that the
conmponent of tlﬂ@%wp%ﬁ heaWeeiRd BV RN RrUigd @5 Hsrreie @S FXRRPESEXCERIPEI ns
égg, car bohwdoetneelg@gf Nafftx mti@enhigowﬂ&écﬂaﬁl%q%mwdlﬁ@ﬂﬂﬁﬁaﬁmoe was| nEX |
npari son ., _powder ed, m was nmanuf act ured as..t sange as anmpl e
7 except for o sad SREREL ST i PBBH R AGRE SReRErklPBR0Racs (1

ot her analysis of manufactured powdered milk component carried out found that the

component of the obtained powdered milk 100 g comprised fats 18g, proteins 15g, car-
bohydrate 60g, and other 7g.
[0142] Comparison Example 3

In Comparison Example 3, powdered milk was manufactured as the same as

Example 7 except for O percents of N, mix rate in the gas dispersal process (in other
words, the process was skipped). The result of component of the manufactured
powdered milk was perfectly the same as the one in Example 7. Namely, the
component of the obtained powdered milk 100 g comprised fats 18g, proteins 15g, car-
bohydrate 60g, and other 7g.

[0143]  In Example 7, 8 and Comparison Example 3 solid milk was manufactured as the
same as Example 1. The powdered milk was prepared to make a rectangular paral-
lelepiped as an outward form by the abovementioned single-punch tableting machine.
Amount of usage of powdered milk was adjusted to be 5.6 g of solid milk per piece
after the compaction molding process. In order to verify whether solid milk could have
the required hardness as well by changing compaction pressure in compaction

molding, inventors substantially produced various kinds of solid milk from powdered



words, the process was skipped). The rgsult of conponent of the
manuf act ured powdered m | k was perfectly the sane as the one in Exanple 7.
Nanel y, twe0wmgsenent of the obtai ned powdered m | k 100PgTIBINOP/NETRED f at s
189, proteins 15g, car bohydrate 6Cg, and other 7g. [0143] In Exanple 7, 8
and Conparison Exanple 3 solid mlk was nmanufactured as the sane as Exanple
1. The powdemgitk aid Keasagd poapay agdd hardAdds ®f ehersolitl atigku Hakvepad, ahlylied epi ped as
an outward form by. t he ghovenenti oned.singl.e- punch tabl eti ine
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ki nds of sol mpngfacrare.Idwr MESARTICRC RIS Shaves iy Babephd ik Figy/ . dableash@iess of

the solid ”ih%daﬁ@M@ﬁﬁ&ﬂw&ﬁh&néﬁgm@@Gﬁﬁ&%&QHa@%ﬂﬂﬂ%bdﬂﬁ%ﬁ@ﬁo&@éfDerfOand
for nanufacturlgggﬁhe sol i m | e. .In other. mords,ﬁgmgcesseﬁ for

he
enhanci ng haP8i oplk Rgn B?tPr&lélrli’iY CRAFRBTOTRRATHAR PTESH RS 'GF HE'C X he
hum di fi cat i eampa@ivassolding réguedidp yo thg porvdeedsnillnel ExsiglppetlandiCsmpartbon | k
manuf acture. Th Lt of peasurenent i hown in bel Fig.7. ;Tabl e
o shows a r elXATBISh A DR RELPIRD s R AR ea Bt Aot dec
body of powddrekessiihk compadtantmelddd bydycdfaogiderpdonitip awdion! yréwsging at t he
Line of CompRGHpARiRAAS of A OkothabAith ngﬁ%&gaﬂaidgl&oqﬁe Brammheoy, 8
and Conpari son anple 3. Fig.7 shows relationshi p between porosity (30
percents- 75 ﬁ@ﬁ%@kggﬁEﬁﬁdkﬁﬁﬁﬂ%@kgxﬁﬁmﬁ3conpaction nol ded body of powdered
m | kK profuged pled®hangi ng conpaction pressure at the tinme of conpaction
nmol ding regarding to the solid mlk of Exanple 7, 8 and Conpari son Exanpl e
3. [0144] Table9 Table 9 [0145] As shown in Table 9 and Fig.7, various
conpacti ons nol dedabedi es of powdered m |k having different conbination of
t he val ues of porosity and hardness coul d be nanufactured by changi ng
conpacti on pressufg..[-0146] [Ns0, [aclcer dsng ko] sfable 9 and Fig.7, as
conmpar ed t he conppctien «apd fledsbodieSs ol ;pawdergd| m | k concerni ng Exanple 7
and 8 to the one foncerntng %Qypag“sgﬁ EXANRLE 3, |11 case o] the sane

porosity (for exapplne 88ipercant s)y [maryness; of ;cpnpaction frol ded bodi es of
powdered m | k con T i e T (T%SN Bd‘tﬂg £t J6r4i_.ft sHrgiEY than the one
concer ni ng Conpar jsgomn of Excémm %mg (L/ N [T 5 Ih}i CRERL rygher porosity

t han Conpari son Bxefptre—3—harthress—was—arso—hrgher—tHhanr—Sehpari son Exanpl e

3. This was considered to show that the conpaction nol ded bodi es of

[0145]  Asshown in Table 9 and Fig.7, various compactions molded bodies of powdered
milk having different combination of the values of porosity and hardness could be
manufactured by changing compaction pressure.

[0146]  Also, according to Table 9 and Fig.7, as compared the compaction molded bodies of
powdered milk concerning Example 7 and 8 to the one concerning Comparison
Example 3, in case of the same porosity (for example 35 percents), hardness of
compaction molded bodies of powdered milk concerning Example 7 (7 N) tended to be
higher than the one concerning Comparison Example 3 (1 N). In Example 8, in higher
porosity than Comparison Example 3, hardness was also higher than Comparison
Example 3. This was considered to show that the compaction molded bodies of
powdered milk concerning Example 7 and 8 were superior to the one concerning
Comparison Example 3 in respect of compaction molding.

[0147]  This tendency was more obvious in the powdered milk manufacture when N, mix
ratio became higher as a result. Thus, the higher the N, mix ratio is, the more various

compaction molded bodies of powdered milk having different combination of the



powdered m | k concerning Exanple 7 ands8 were superior to the one
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rati o became higher as a result. Thus, the higher the N2 mix ratio is, the
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used. Therefore, inventors researched by using powdered milk having different

components.

[0150]  Specifically, powdered milk having different components from Example 7, 8 and
Comparison Example 3, which comprised fats 26g, proteins 12g, carbohydrate 57g,
and other 5g per powdered milk 100 g (hereinafter referred it as powdered milk B).
Then, in case of using powdered milk at Example 7, 8 and Comparison Example 3
(hereinafter referred it as powdered milk A) and in case of using powdered milk B
(Example 9, 10 and Comparison Example 4) were compared. Methods of manu-
facturing powdered milk and solid milk in Example 9, 10 and Comparison Example 4
are the same as Example 7, 8 and Comparison Example 3 except for using different
component powdered milk. Thus, these explanations are omitted.

[0151] Example 9

In Example 9, powdered milk was manufactured as the same as Example 7. In this

case N, mix ratio was 6 percents. The powdered milk obtained from this method was

bulkier than powdered milk in the comparison example as described below. An



(Exanple 9, 10 and Conparison Exanple 4) were conpared. Methods of nmanu
facturing powdered mlk and solid mlk in Exanple 9, 10 and Conpari son
Exanpl e 4awanrelxdig’isane as Exanple 7, 8 and Conpari son EraxpPzoFoEeept for
using different conponent powdered m | k. Thus, these explanations are
omtted. [0151] Exanple 9 In Exanple 9, powdered m |k was manufactured as
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powder ed mi | lEx‘Qﬁfle@&{c@%ﬁf’oYO%@ﬁeMZ%XtrQ@ iﬂﬁ%ﬁ @E &is!dli)rgbes Felnér th_e
conponent of the obtalned powdered m’lk 100 g conpri ged fats 26g, proteins
12g, car bohygs ehesprgeesaias viipesd)sEhe pgH s compgnei oiepriiastured and

Exormalri S<7Jn = @Wﬁkl&gﬁliﬂ@vh&fjﬁ)dgfebﬁy VRS amk$9 grwfma\fc@ﬁéduﬁﬂldBaNaﬁﬂaB]l, gRMe as
anmpl e /. e po r ; S repar. nakKe .a .rec nguil ar ar
el epi ped SSTRAMIERAE ForIh YRS TV ahe Ror orisd TeF AOPa BEEH 2Babiat i ng
machi ne. Anobohydrite b§ggadafthgpdgdered m | k was adjusted to 5.4 g of solid
mlk p iece, af ; i ol di : r lfY
whet hotO LBl PG R b taabitf %2@‘3&%#@%@53%%%@% IR mil Y bRyl
conpact i on predsuemeian Examplact ifba pavHdrdgilk wsemernred wonake 4 speiongduc ed-
i ndi vi dual sqhidnipbd ks {4 QRVBRWEERSY (78 ddoveie FXGHR Rl pukiéh e s@npar i son
Exanpl e 4, and t%ey nmeasured porosity and_hardness of It)he solid™mlk.
However, onl YMACHBEcOMeHRL G ansr dongeist sritis Wanajuiet foorHre @t Aelickmiliy per
hmangf act ur :c N@idcbaftsiohé dompadtion nibl@in B §rocssy. Usorder @ORBIBEFhEMBEr N aMd qgild
araness o

ihhee owder e n‘rl | kS q;st e konpact i an m)CI %i ngﬁ#trh(? hum cg fication
rocess and TR BRYTAEERPdabey s uB SRR RELa P RPR AL At e TheDP&EPlr . The
result of neasudiegenverters actually produced individual solid milk from powdered milk of

Example 9, 10 and Comparison Example 4, and they measured porosity and hardness

of the solid milk. However, only the compaction molding process was performed here

for manufacturing the solid milk. In other words, processes for enhancing hardness of

the powdered milk after compaction molding (the humidification process and the

drying process) were skipped in solid milk manufacture. The result of measurement is

shown in Table 10 and Fig.8. Table 10 shows a relationship between porosity and

hardness in a compaction molded body of powdered milk manufactured by changing

compaction pressure at the time of compaction molding regarding to the powdered

milk of Example 9, 10 and Comparison Example 4. Fig.8 shows a relationship between

porosity (30 percents-75 percents) and hardness in a compaction molded body of

powdered milk produced by changing compaction pressure at the time of compaction

molding regarding to the powdered milk of Example 9, 10 and Comparison Example 4.

[0155]  Table 10



shown in Table 10 and Fig. 8. Table 103s5hows a rel ati onship between
porosity and hardness in a conpaction nol ded body of powdered m | k

manuf act Weaotwo7g¢hangi ng conpacti on pressure at the ti mPCOIPZONDECEI ON

nol ding regarding to the powdered mlk of Exanple 9, 10 and Conpari son
Exanple 4. Fig.8 shows a rel ationship between porosity (30 percents-75
percents) and hardness in a conpaction nol ded body of powdered m |k
produced by changi ng conpaction pressure at the time of conpactijon nol ding
regarding to the powdered mlk of Exanple 9, 10 and Conparison Exanple 4.

[ 0155] Table 10i abl'e 10 [0156] As shown in Table 10 and Fig.8, simlarly
to the know edggdiobtial npesf roneil aplles Qiidnd | k1jg. 7/, varl ous cofpacti on nol ded
bodi es of powde ekl Kayilngly Wf&rn%f<%0%1hinnf'nr of thelvalues of
porosity and hafthéds chiitd be rphufactdred by —ehargiing conpaction
pressure. Al so, [SEOTTarfy.t o tferknon sdogTobrai medfromTatle 9 and Fig. 7,
al t hough conpongnt cnaf-rpbwderedon BKswas [changed., t he hi gher {he |gas m X
rate was, the nore various hardness and porosity could be sel ectled by
changi ng conpaction pressure. [0157] In other words, froma conparison of
Example 7, 8 and Exanple 9, 10, it was found that the higher the gas m x
rate was, the nore various hardness and porosity could be sel ect'led by
changi gl xdnpatt showngn deblerlé and dgiag. 8l sewgandy topboserelddes ditaioehfromehbe 9 [ 0158]

As expl ai ned ah@F BhliofPQ) Vigpacﬁ&?ﬁ)l'bfﬂeag)ohﬁs bh oﬁd@é@ﬁlﬂﬁ’hapﬁﬁ?ﬁﬁf&%tn&d}ﬂ- the

gas di spersal process or classification process at i me of, powdered

m |k manu fabingippgt thetval}m of pRA Y RWS%WU&%%M%C%@M%@@Q&H it),
whi ch enabl edoﬁlb@ctmlpr@hsﬁmel K10 §1ﬁnlbﬂ§' o fhie gthomwg@ bbtum@ﬁl qirohamﬂ@s sndo be

easily produ be brought

ranuf actur er T hgopeLtomgpercamorefaisst Fratnf tuehdt Gheig i be

applied to themdhemynenﬂu&kmymmknemd@nnyuyaOMﬂmgsebdmdbyCMm@Mgnmmmmngl

i ndustry Orn% % femanufacturing industry since the invention refers to the
met hod for nutfacturing solid mlk frompowdered mlk.Cains [Claiml] A

met hod [0 bY7] mardnfoder tordrg frovl 4 ebmitaricon ebipme Mgs aed Gaample §pEl.davapiogeess

(Sl 12) for di3RRIHLRG & @d’s%‘irrh@%s%é‘ rﬂdi‘é Qaﬂidug G B! a!ﬁd ;ﬁro%ﬂ&%bﬁul@rb%' ng
process (Sl 14) for obtaining powdered é¥s prayi ng liquid mlk

after the gaselgriephay shngpiesoByRc(e) Pff?ﬂlfe r&aer @P%@OW%@%@% kyeppiedty d
m | K; a0r3gypacAd @pldimdddh igtaflra®6 €8 scdopdid@)o thelex@aprb, Hy@ridrsdig th fased

dispersal process or the classification process at the time of powdered milk manu-

facturing, it was found out that an extensive advantage (merit), which enabled the solid
milk with both high porosity and hardness to be easily produced, could be brought to
powdered milk or solid milk manufacturer.
Industrial Applicability

[0159]  The present invention can be applied to the dairy industry, the dairy farming, powder
manufacturing industry or solid manufacturing industry since the invention refers to

the method for manufacturing solid milk from powdered milk.



conpaction nol ded body of powdered m | kgproduced by conpacting powdered
mlk after the gas dispersal process (SI 12) and the spray drying process
(Sl 14); wocowngsasn the powdered m | k obtai ned by perf ®CTiJR2POY/HE28paS

di spersal process (SI 12) and the spray drying process (Sl 14) is bulkier
than the powdered m | k obtained without the gas dispersal process (Sl 12).
[Cdaim2] The nethod for manufacturgw Id d mlk according to claim1,
wherein the gas dispersal process ( iﬁ s a process for dispersing the

prescrijpegmags into theAﬂéﬂwd%mﬂahufaM% galdﬁﬁkmo%ﬁﬁfsm%ed gas volune is
leCJZUrresto?tlrresthe vol u éwd Claj.m The net hod

for manufacturing sol i o #°I%PAER ra?eﬁa( J2 .%me%?e r&?“ﬁlbtiﬂéllﬁi i d nilk
where the prescribed gamuthnﬁlkspersed in the gas di spersal process (Sl 12)

is concentrated liquid m |r2l1( n (S'Iigg)g}raog forO 9 I‘ISI’] 1snol id
m |k according to clai M X },ngpﬁcieﬁ I'S &]’Ig%p ]%13( Y 5P g
conpri ses a process forthq:rhqmdgmﬂhétqmrtlﬁsgadedrsglaSOCM(SﬂH% sngdegsgithed, into

the liquid mlk. [C]al\r,'\glﬁg eEﬂﬁ uqqﬁllﬂgd for manufacturing solid mlk
according to claim1l IyEII’l tlh rescri bed s is one or two or nore gas

which is selected froma$EnRAcEAHmOkHE POFeR @ &or dhteninga@ soldified nj t r ogen,
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the liquid milk where the prescribed gas is dispersed in the gas

dispersal process (S112) is concentrated liquid milk.

[Claim 4] The method for manufacturing solid milk according to claim 1, wherein
the gas dispersal process (S112) comprises a process for mixing the
prescribed gas, which is pressured, into the liquid milk.

[Claim 5] The method for manufacturing solid milk according to claim 1, wherein
the prescribed gas is one or two or more gas which is selected from the
group comprising carbon dioxide, air, nitrogen, oxygen and rare gas.

[Claim 6] The method for manufacturing solid milk according to claim 1, wherein
the gas dispersal process (S112) comprises a process for pouring the
liquid milk along a flow path, wherein ratio of the volume flow of the
prescribed gas to the liquid milk is 1x10? times to 7 times.

[Claim 7] The method for manufacturing solid milk according to claim 1, wherein
the spray drying process (S114) is a process for spraying liquid milk
having the dispersed prescribed gas, wherein filling density of the
liquid milk is small in the gas dispersal process (S112).

[Claim 8] The method for manufacturing solid milk according to claim 1, further

comprising before the compaction molding process (S130):



mol ded body of powdered m |k obtained gt the conpaction nolding process (S
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powder ed WDl2R1071871di fi ed at the hum dification process @ETARYNI/0§7Ck%iI M 10]
The solid mlk, wherein the solid mlk is manufactured by any one of clains
1to 9.

a classification process (S120) for obtaining powdered milk having
bigger particle diameter than prescribed particle diameter by classifying
powdered milk obtained at the spray drying process (S114).
[Claim 9] The method for manufacturing solid milk according to claim 1, further
comprising after the compaction molding process (S130):
a humidification process (S140) for humidifying the compaction
molded body of powdered milk obtained at the compaction molding
process (S130);
a drying process (S160) for drying the compaction molded body of
powdered milk humidified at the humidification process (S140).
[Claim 10] The solid milk, wherein the solid milk is manufactured by any one of

claims 1 t0 9.



