DESCRI PTI ON Freeze-dri ed Food Pgpbducts and Process for Preparing the

o

Sanme 5 Technical Field The~present invention relates to
freeze-dried food products showi ng sfooth nmelting in nouth and a
process for preparing the sane. Background Art 10 As foods
freeze-dried and eaten as it were, there are ice creans, freeze-dried
fruits and the like, and a process for preparing the sanme has been

di scl osed, for instance, in JapaDeEeS@QRMP F1-@ON11(B) and
1-218554(A). These freeze-dried food products have | ow noisture

content and porous structure, since the products have been prepared by 15

freezi ng nopgdeyedpied BbBH 8% d "RyePteati d
renovi ng t he noi st urgl\gyssu | nﬁt?g‘lﬁ{d ggéﬁast par#@%@gg?ﬁﬁarrggen wat er
present ed becone vacant spaces. Therefore, the conventional

freeze-%ri gf?%}gﬁ)&?grﬁgf&ts give a fragile feeling, which Iike of snack

confection However, the freeze-dried food products

obt ai ned by sinpl®he prekefezindlntiog rORmteaWtHRIERSdA-Aried fowl f ppoldadts
accordance with_ the conventjonal process may give sone rough feeling,
when it rrelﬁ\msowmg SIOGHE e ltipg R m@lt?l&r& grprasess £gr preppsiagtheysamei va
I n nouth or adheres on nucous nenbrane in oral cavity, and thus it
cannot be said as the 25 food showi ng snmooth nelting in nouth.

Di scl osur e Backgyvaumd dyrt Obj ects of the invention, therefore, are
to pro smooj h melti,ng in nouth

and & HPocess T orABG0OHsSIEePRTIRR HshEaPRdik it Were, there arc gg ¢FeadBbs

nccor .79 bR OIS ARG 1 SURPS, flocers [ ARAUNAP U MR

a microni zibeen rdischesed, doml dnsiancg,t e fapanese Patents 47-19011(B) and
1-218554(A). These freeze-dried food products have low moisture
content and porous structure, since the products have been prepared by

15 freezing moisture or water contained in raw materials thereof and
removing the moisture by sublimation, so that parts wherein frozen water
presented become vacant spaces. Therefore, the conventional
freeze-dried food products give a fragile feeling, which like of smack
confectioneries.

20 However, the freeze-dried food products obtained by simple
freeze-drying the raw materials for the food in accordance with the
conventional process may give some rough feeling, when it melts in
mouth, provides foreign feeling by absorbing saliva in mouth or adheres
on mucous membrane in oral cavity, and thus it cannot be said as the

25 food showing smooth melting in mouth.

Disclosure of Invention

Objects of the invention, therefore, are to provide freeze-dried
food products showing smooth melting in mouth and a process for

30 preparing the food products.

The process according to the invention comprises steps of
dissolving in water raw materials for the food or making the same into a
form of paste through a micronizing treatment; emulsifying the food
materials in the form of solution or paste by adding thereto heated oil or



materials in the formof solution or paste by adding thereto heated oil or
2 fat for the food and an enmulsifier to mx the sanme for preparing
an “emul sion; while stirring the enul @ on, cooling the same to prepare
sem -frozen creamlike product; distributing the sem -frozen product into
a nold; further cooling the product to cause solidification due to 5
freezing; and freeze-drying the frozen solid product. The

freeze-dri efhtf 69€l theofived Sand can demmlsdidheoi mignthersame for prepaniaigennzed
by those obtai ned by ttg,g abagve pr oEess alglg.show srifooth el ;i ng._in

nout h. emulsion;| Whide e SHEHALe thE e §PIWSIRN 0 F AN NG oth FATRE %cgfﬁ’%’&to
the 10 inv ' A aqhl . b |

sol i1 on, | EPsaboreR STRAREIkR FrodiRd: MLGIbRIAg NG, FHAE fdich podatEm® |
vvalt er are micmoldzi figtthepr coedtay the rproduct ite chusé osolidifipation; duee to
solution or_paste is mxed with.the oil or faf. . heated at tenperature of 35
- [él%}?él%d%&é%ﬂf‘s-m@}s ﬁb?/fmz%é‘étlgapﬂp(ﬁ’ﬁi ng water to adj ust
water 15 contentTRé FRRLdHede foBd3Prodtts bacosrding; té hthenisvemion sis
cool ed until tenperature becones -1 - -6[err]C, Wwhile stirring the
same, to obcharacterizedehy -thosgcobtained: by kKbepabeve (procgss @ﬂlétlﬁ{loﬂ’r géﬂf&‘?th S

distributed_in.o - ds or vessels to stand for overnight at
t enper at urem(ﬁrﬂmwn- m% err]Cto cause conplete solidification due to

freezing; and them theréresscrateoduplaiition sof rthez processl aacqndépgr to fiheal
food praoducts hayi ng noistur ontfent of . ,about 4%.0r .mgre | ess.
When ¢ A9 1 oHVeRIiaR; aWater-SofRIE i100d Tmateunls | e omagdesinto , an"aqueous

emul sifier g@hrtrg%aSP%oﬂ“ﬂk%r@gﬁﬁﬁmsﬁ% N ivestelCoB Aiffidelt g Hissolve in

When the fo riral’'s i'n rmo ution or paste is 25 prepared or
such food nwiatei @re mmieromizémgly piiocéssdd ¢oimiake ftatn 4hg form Qﬁpastq;i the

ol ydext t osSolomor| TS HEmBtAE ik Eie OiF Br 0 Heald o Biricrflure of 35 -
limtation gothantioad eRiAsifés BHdift hesesdry addingvwatéonocadjust wapti ed

for an ice cream cow s m |k, yogurt, cheese and, 30 he like,mlk
productls ceestandt of theomiztarei tond0i K% oY cWeis  thes emulsion jsscooled

fruits, vegghah lt%?nﬁ‘%tﬁw%escon:[&e J4er mest, "whoeCkatfing' fifd Wdfe, to obtain
semi-frozen cream-like product; the creamy product is distributed into
molds or vessels to stand for overnight at temperature of -40 - -20°C to
cause complete solidification due to freezing; and then the frozen product
20 is freeze-dried to prepare final food products having moisture content of
about 4% or more less.
When the food materials are made into the solution or paste, an
emulsifier may be added and if necessary, heated to 35 - 70°C.
When the food materials in the form of solution or paste is
25 prepared or such food materials are mixed with the liquified fat and
emulsifier, starch hydrolysate, lactose, sugar, dextrose, sorbitol, maltitol,
polydextrose or the like may be added.
There is no specific limitation on the food materials and thus the
invention can be applied for an ice cream, cow’s milk, yogurt, cheese and
30 the like milk products, chocolate, cookie and the like confectioneries,
nuts, fruits, vegetables and others. The term of “chocolate” includes
general one to be prepared by mixing cacao mass, cocoa, cocoa butter,
sweetening material, powdered milk and the like, rolling and conting
treatment as well as analogous products thereof.



general one to be prepared by m xi ng cacao nass, cocoa, cocoa butter,
sweetening material, powdered mlk and the like, rolling and conting
treatment as well as anal ogous products tRBereof.

3 . When the food material is chocolate and its thernostability
S required as the freeze-dried final food product, it is preferable
to add a gel atini zi ng agent such as crystalline cellulose into the

enul sion in an  Whelahet foed mateddl ng Ghobylatei ght, itsothémmostabéliry - is3%
by weight to 5 total sqglid a

Dot Mo Crsatred Asithe peess Oateth finalgfaasl prodbShutl is BretesAbIE, 1f Add 1

pal m ker nel t a
pal m ket el g OldiniS e e bucRAPERAlne celluRRE! AtoERdl @hbisigaainian
can be exerra)irmuﬂtynbt exededimprafbt bgnweight, sfaruinstanee 2 - 3% hge weight deoa

butter, ubstl oil and fat of cocoa butter, mlk fat or any

combi na® ontQth |SQ amount. Such oil or fat for the food i s conposed in
an anount of 10 -A8Ghe oil eranoYotﬁecfdmlrﬁb Beaiseidedll 1héProcéss é.W(WMIlgotd he
wei ght of solid anmount freeze-drjed_ food product.

The freeze-thd eimviemsipipr qzalm Qﬂt apaahn kpraek QioceREOMHC MY rsg)ybean @1t he

i nventi on has,.por ous, st h ur, (o)
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Ie>r<]cel Itent | Buste®aidy ﬁm'lklﬂa? r?am B@Lﬁ)%’em pBiYiBe htsBMdAsrllﬁng them,yitnis mt?bhale
venlon e invention sha ai nor ai

and 0 cotrusedhe gpena harttsrs s Siléu@&ﬂpﬂﬁg fgﬁd) %‘f’o%dpé“& egnﬁ fat’or

Exanmple 1 ( qi)?qw yogurt) Raw nat eri al

Composi ng rg{lﬁ %@‘i‘%@‘ﬁﬁéfé‘d‘f Yogur t 67
Starch hydrol ysat$uch oil or fat for the §o8d is composed imanoamount of 10 - 80

4. 82 | si f,ier

Substitute ‘A{/VXE oapd mare-prefesably 30 - 60 (W/W)‘?0 2 the weight of solid
amount of the freeze-dried food product.

15 The freeze-dried food product obtained by the process according
to the invention has porous structure with fine texture, in comparison
with products obtained by conventional freeze drying processes and thus
is excellent in smooth melting in mouth.

20 Best Modes for Carrying Out the Invention
Now, the invention shall be explained in more detail and
concretely with reference to Examples and Test Examples.
Example 1 (Freeze-dried sweeten yogurt)

Raw material Composing ratio (W/W)%
25 Yogurt 38.67
Starch hydrolysate 9.84
Lactose 4.82
Emulsifier 0.60
Substitute fat of cocoa butter 12.20
30 Water 33.87
Total 100.00

Among the raw materials, yogurt, starch hydrolysate,
lactose and emulsifier were dissolved in water to prepare yogurt
solution and its temperature was adjusted to 50°C. While, the substitute



30 Wat er 33. 87

Tot al 100. 00 Anong the raw
materials, yogurt, starch hydrol ysate, 4 lactose and enmulsifier were

di ssolved in water to prepare yogurt solution and its tenperature was
adj usted to 50[err]C. Wile, the substitute

4 fat of cocoa butter having solid fat content (SFC) of 85%

E%g% e”} 8 , f066 cocoﬁZB{l@tre!r]lﬁv1n§2yolla5fﬂr ci)ﬁl)entl@FCWLifeBﬁ%)(lfﬁ“o@t)O%O%
err erat ure was
adj ust ed tom,ﬁig (859(5§p?9%7 1@3@‘@ ﬁaa‘f‘g’r géﬁé?%%ﬁl%‘g%&tt Os BF R 35n
d bstit t t t
for 3. m nut 108t it any %@?‘?ﬁ‘@l’?‘%ﬁf‘%omge by '51070@530?055{”? o O St

obt ai ni ng an errul'Ehonteﬁ[peratureemd[{)lBrtcxﬂ] yaguﬁo@bwlon and- su dtutecfatypf e
stirring the sa

oo pah angpose tond S EF dotrb s Aot AR Kl 3863 Blnflel B4

-40 - -20 PaeN 75900£ for obtainingh&n regaulsiong The
frozen sol Fsﬁﬁﬁngq&?bgheggmgrém&éun der pcI(I)lndl tions_ of Ephat terrpiﬁgl ure

of the sol i emulsion ams copbgdito]-d, - -6°C, twhiler stitning dhensaines §0rWakgall ot

{1 eezo. ar ciPRiaLoaen 1 stajg o AK ThER: grtidited. fnto pilitaldtlds 4B 3B Mor

u
were sanpl edvéfm ewnrdey tempetature conditiog ofi Auth. 20% for obﬂimmg

Exarrplei 1 Effect ciédf at conposi ng anount) Freeze-dried sweeten
yogurt repared by 20 the process as descrl bed in Exanple 1,

Lot - tha SFH CresulgDopihe STl Dbel BpgAmisd cane

of the final produc I'n a range o % to

eval uate necondgtions of hlrmxtrtemq)eme)fofed:&ie pmlaldSt was -40 - -20°C,
R | t h Tabl 1 which to~25 t

e ther steBBRrabinc; of Biht-Soutos. e, Sak o (20°C ardd' dBAE of | |
- 80 (WW % sbammmaedd se! fd 092'-”0”@2t'l‘0rr to obteducfrestd-dribd swtee:teqf

30 - 605(WV\)%show snmoot h el ting
yogurt products.

The yogurt products were sampled to show very smooth
melting in mouth.
Test Example 1 (Effect of fat composing amount)
Freeze-dried sweeten yogurt products were prepared by
20 the process as described in Example 1, excepting that ratio of
substitute cocoa butter fat to solid content of the final product
was varied in a range of 0 - 80 (W/W)%, to evaluate melting in
mouth and taste of each product.
, Results are shown in following Table 1 which shows that
25 the products with the ratio of substitute fat of cocoa butter lies
in a range of 10 - 80 (W/W)% show smooth melting in mouth,
products with the ratio of 30 - 60 (W/W)% show smooth melting
in mouth similar to chocolate and do not spoil taste as the
yogurt, and product with the ratio of 80 (W/W)% spoils taste as
30 the yogurt.




I n nmouth si
and product

mlar to chocolate and do not spoil taste as the yogurt,
with the ratio of 80 (WW % spoils taste as 30 the yogurt.

5 Tgble 1 Conposition Fat ratio
(WW % State of nelting in nouse or taste
Product shows rough feeling and no snooth nelting 1 0
i nmout h 2 10 Rough feeling disappears and
melting in nmouth beconfy @0t h 30
Product shows smooth nelting in nmouth 45
ditto 5 60 ditto
EBOd“Ct SN OVSorpPBstich MPAt rhti(WIW %!t h,  but Stitersfinelting in mouse or taste 6
SUTTTUCITTI III[QDLC [<) yJ U]}
(Freeze-drijed ige cream) gy I-\,gmﬁt(séxpwglroughfeeﬁgﬁﬂfoﬁnoothmmng
ggnggsing rlatio (WW % Cotmmogthal | y avail abl e i ce cream
: Substitute fat of ¢ isappears and méltibg in mouth
Enul sifier 2 10 Rofgn Hl egter
33.45 10 Tot Al becomes s 10000
Among the rlaw materials, tB8 commer ci Rroduckshewssmasth msltingdn mouth
enul sifier weregdi ssojved 4§ water to prepargm® sol ution contalnlng
Lhe nhlk prioductand-sugar g Wiirte,—tiie substigire Tat of “cocoa butter mas
eated to H50[er Pt e |i-gquefied-substitute ocoa—Pp —35
The mil k prloduct.- sugaf sol +i on and IPH%ﬁKi@HW§HE%¥¥h ﬁm@ﬁa ﬂL%miwéEan
butter were poured into a container agﬂﬁakmmmﬁﬂméagydgwm nutes by usi pg
a stirring type hormogenizer at 17,500 7. p.m to obtaln an enmul si on.
The emul sion was cooled to -1 - -6[err]C, while stirring the sanme to
make it sem -frozgRagfFiRnY (FiddR-ariede Etduihps into pantanolds to
5 Raw material Composing ratio (W/W)%
Commercially available ice cream 55.38
Substitute fat of cocoa butter 10.57
Emulsifier 0.60
Water 33.45
10 Total 100.00
Among the raw materials, the commercially available ice cream
and emulsifier were dissolved in water to prepare a solution containing
the milk product and sugar. While, the substitute fat of cocoa butter was
heated to 50°C to prepare liquefied substitute fat of cocoa butter.

15 The milk product-sugar solution and liquefied substitute fat of
cocoa butter were poured into a container and stirred for 3 minutes by
using a stirring type homogenizer at 17,500 r.p.m. to obtain an
emulsion. The emulsion was cooled to -1 - -6°C, while stirring the same
to make it semi-frozen creamy state and distributes into pantamolds to

20 stand for overnight at temperature of -40 - -20°C to obtain frozen solids.

The resulting frozen products were freeze-dried under conditions
of that temperature of the products was -40 - -20°C, temperature of
heat-source was set to 20°C, and degree of vacuum was set to 0.2 — 0.02
Torr, to prepare freeze-dried ice cream products.

25 The resulting freeze-dried ice cream products were sampled to



20 stand for overnight at tenperature of -40 - -20[err]C to obtain frozen

sol i ds. The resulting frozen products were freeze-dried under
condi tions of that tenperature of th@ products was -40 - -20[err]C,
t enper at ure of heat - source was set to 20[err]C, and degree of vacuum
was set to 0.2 - 0.02 Torr, to prepare freeze-dried ice cream
products. 25 The resulting freeze-dried ice cream products were
sanpl ed to show very smooth melting in mouth. 6 show very
snooth nelting irhm)uttf. ) Exa le .3 (Freeze-dried cookie)

Raw mat eri al Example 3 (Freezeydtigd; unt (WW % Cooki e
19.43 5 A fiaktd : :

Substitute fat of Blatfhl er 10. 70 Composing %‘éﬂ‘fﬁ (QV/W)%

69. 27 Gookie 19.4%0. 00

The cooki e was p enized by a grinder, a part of the spubstitute fat 10 of
cocoa bitter vvas%&lé %f%rthe pul veri zed cookie, so thab'%@l cont ent

t her eof becones iSubstitategapof ¥ocoaBittef0 M X the samg( pmd then

treated by a refiner to prepare a crunb paste. The crunb paste,
remai ni ng subst i ' ' 9adhting to
50[err] C, enul sify and water were poured into a contai 15 and heated
to 50[err]Cto prepare liquefied raw material which was 'stirred by
using a stirring Theeooki® yeas palvércbzeéley' agrésder, alfaftosf the substitute fat
obt ai n Sio

n enul si on. The e was cooled to -1 - -Q[err]C.to
ke | 1056t FRESR-butter wps addelt 16 g pulietered cookiends that HoFoR!
stand for ofiRreyf BEBithesCin &l rafipesRIzg & 28% 230" mizOtieé rda@&pa&faghen
frozen solids. ~ The resulting frozen products were freeze-dried
under conditteates by a refinense preppre atarumbifpaste products was -40 - - 20C,

emperature o g b Bisis, Y65 aTfing, SRR Sor PR GRE 1B ol

25 By cheating Ftbngof@‘ﬁ%&ﬁuw’lﬂ%@ odkivatar’ adret poursd ife edntLingrow

very ngOt hanrﬁlhtela?gdltg gBU(E to prepare liquefied raw material which was stirred
by using a stirring type homogenizer for 3 minutes at 17,500 r.p.m. to
obtain an emulsion.

The emulsion was cooled to -1 - -6°C to make it semi-frozen
creamy state and distributes into pantamolds to stand for one overnight

20 at temperature of -40 - -20°C to obtain frozen solids.

The resulting frozen products were freeze-dried under conditions
of that temperature of the products was -40 - -20°C, temperature of
heat-source was set to 20°C, and degree of vacuum was set to 0.2 — 0.02
Tortr, to prepare freeze-dried cookie products. '

25 The resulting freeze-dried cookie products were sampled to show
very smooth melting in mouth.

Example 4 (Freeze-dried almond product)

Raw material Composing amount (W/W)%
Almond paste 13.84

30 Starch hydrolysate 12.60
Emulsifier 0.60
Substitute fat of cocoa butter 7.50
Water 65.46

Total 100.00



Exanpl e 4 (Freeze-dried al nond product) Raw mat eri al

Conposi ng amount (WW % Al nond paste

13. 84 30 Starch hydrol ysate 7 12. 60

Emul sifier 0.60 Substitute fat
of cocoa butter 7.50 Wat er

65. 46 Tot al 100. 00

r A ABfigndubgts\hiicte Hround by @ goirdedeandndedtedabpd befiner to
refiner to pragpare al nond paste. The al nond past e,

substi t ut e PEEPase almend paster | i quefied by heating to 50[err]C,

o Peatta o) o e atihGhA, BasflcsiBLGfuet it R KBCoa> butfEr® IRy, BY"

and heated to 50[err] aré l'ed raw materi a
stirred by hesiting atos 50°C), nstargipeh ydrolyeatez cemibsifEmandt water were poured

17,500r _.p. m . to obtain ' 9 Th | Sk
1 206 Bhr g0 CRIATRET 40 heated do S0°Cfe arpPlfe, UuRHE LW BRREEAL
pant anol ds nish lav_{ags fsffrréd Yy usitig %1 stifringerpRr BoricpefizedFor 3 Mirarted Gtt o

obtain frozen solids. - e resul fing frozen products were
freeze-dri etl7 S0np.sonkl obtgia an emwisiemat t enperature of the products was

-40 - -20[err]C, r -sqQurc S 20 : d
degree of vacuum't\g'gp%@gltl%igﬁo%as- c&oégﬁa{o ﬁTér%?@ot(f)?{el%%‘?eﬁf %gfg;lleﬁgrzlefeld
al mrond f oodcyamlyicstate ¥nd distributes inteepantametdsitoostang ddnorecmight at
sanpl ei to show ver Exampl e 5

| t] [ h...
(FreezdQdr if@dnEﬁ’E%Bi{%loi ’ﬁ@s‘ml)ﬁb "to obtin Pfﬁgg’vﬁtﬂlgh’al

Conposi ng anmount o’g}W’ %gﬁlting frozen prodRiees 3ére freeze-dried under conditions
12. 00 20 coa butte , 17. 40

Enul sifi er of that temperature of the productseovas -40 - -20°Chatemperature of
70. 00

The chocol ah%atéﬁﬂu’(];gé %’é‘sbﬁﬁtt@r 2\%@6 alnidqﬁgﬁeéed OSQ’ ArE R rﬁaggggg?eor'r —C,O'O2

Torr, to prepare freeze-dried almond food products.
15 The freeze-dried almond products were sampled to show very
smooth melting in mouth.
Example 5 (Freeze-dried chocolate No. 1)

'‘Raw material Composing amount (W/W)%
Chocolate 12.00

20 Cocoa butter 17.40
Emulsifier 0.60
Water 70.00
Total 100.00

The chocolate and cocoa butter were liquefied by heating to 50°C,
25 and the emulsifier was dissolved in water to prepare an emulsifying
solution. The liquefied solutions were mixed and stirred for 3 minutes by
a homogenizer at 17,500r.p.m. to obtain an emulsion.
The emulsion was cooled to -1 - -6°C, while stirring the same, to
make it semi-frozen creamy state and distributed into pantamolds to
30 stand for overnight at temperature of -40 - -20°C to obtain frozen solids.
The resulting frozen products were freeze-dried under conditions
of that temperature of the products was -40 - -20°C, temperature of
heat-source was set to 20°C, and degree of vacuum was set to 0.2 — 0.02
Torr, to prepare freeze-dried chocolate products.



25 and the enulsifier was dissolved in water to prepare an enul sifying
solution. The liquefied solutions were m xed and stirred for 3 m nutes by

a honogeni zer at 17,500r.p.m to obtain a8 emul sion. The

enul sion was cooled to -1 - -6[err]C, while stirring the sane, to make
it sem-frozen creany state and distributed into pantanolds to 30 stand
for overnight at tenperature of -40 - -20[err]C to obtain frozen solids.

The resulting frdpee fieedecdriedechotobatee prodadtsinstere csamplédnto showoh
that tenperature d erature of

f t.he pr cts,was_.-40 - -20[err.]C _tenp
heat - sour celtagales ?eilé‘gZOYV ¢ dﬁkﬁnefo%[barcé% c&rﬁgaﬁl}}mmsag& VEEY 0S3100tg

Torr, to Pr 5% fu AT ried chocol ate products.
8 ]‘ﬁﬁem?reeztg-' dried chocol ate products were sanpled to show a

fragile feeling, EhampleifkéFrdezendriedcandeelatoMei2s and very smooth
mel ti ng:’r n nout h'Raw material Example 6 (Fr wamlm 2) 5

Raw mat &ri al Conposi ng anou €hocol at e
12. 00 Cheesldtet t er 12.007. 40

Enmul sifier 0. 60 ystal line cellul ose
0.30 10 \V@pepa butter 174070 Tot al
100. 00 q sdried chocol ate products we repared by using
said raw matEe' uelggf?%nd the process simlar to tgggmas described in
Exanpl e 5. Crystalline foedhdeselri ed chocol ate produd®s were al so sanpl ed
to show.a 15 fragile feeling, which |like of snack &Qn,bectioneri es and very
smoot h10 mel t i AGLEh nout h. Fest—Exampie'> (Thernostability
test) Toefnostabi ity of the freeze-dripg).@@ocol ate products

obt ai ned by Exanples 5 and 6 as well as a commercially avail abj e

chocol ate 20 (" NFteezendtisdachocokat qrragusys meesa pseparedhysusing sad raus
eyl vated. matclhbiSHARREN VIR 1 BN PeOHBbastxhEipIE st v
The freeze-dried chocolate products were also sampled to show a
15 fragile feeling, which like of snack confectioneries and very smooth
melting in mouth.
Test Example 2 (Thermostability test)
Thermostability of the freeze-dried chocolate products obtained
by Examples 5 and 6 as well as a commercially available chocolate
20 (“Milk chocolate” marketed by Meiji Seika Kaisha, Ltd.) was evaluated
by standing the same for 24 hours under each temperature condition of
20, 30, 35, 45, 55 and 67°C.
Results are shown in following Table 2 which shows facts that the
freeze-dried chocolate products according to the invention is quite
25 excellent in thermostability than commercially available chocolate and
that the thermostablity increases by composing crystalline cellulose
therein.

30



Results are shown in follow ng Table 2 which shows facts that the
freeze-dried chocol ate products according to the invention is quite 25
excellent in thernostability than commerc@al |y avail abl e chocol ate and
that the thernostablity increases by conposing crystalline cellul ose

t her'ei n. 30 9

Table 2 Tenperature ([err]C) Exanple 5 Exanpl e 6 Comrercially
avai |l abl e chocol ate 20 Table 2 [err] [err]

[err] 30 [err] [err]

[err] 35 [err] [err]

[err] Example 5 [ $Exhmple6 | [@émnercially available chocolate
[err] TEHqunmégt) Eérr, Fer+] y

[err] 287 ()[err] O [err] O

[err] 3fn Table 2’() 0O No problemag\the
conmer ci al -produet 5 A—Proeduct—keeps—tts—form—but—there
sonme problem as t%é O onmercial product, stnce oily
stain genefates, after O packi ng thereof, and

X Product -dees—keep—itster-m—10-ndusStrat—Apphcabitity

According to the 5 ocess |of i d¥entijon, od rlaw materials ar& made
into a formof soggtion or pashe, enulsified, nade into sem 3{rozen
stat e by ceeH-hg—the—emdsi-on—andthen—rmade—t+nto—frozen—solrd—state by

further cooling tlmeTablg 2frozen material, prior to final freeze-drying
O : No problem as the commercial product,

5 A : Product keeps its form, but there is some problem as the
commercial product, since oily stain generates, after
packing thereof, and

X : Product does keep its form

10 Industrial Applicability
According to the process of invention, food raw materials are

made into a form of solution or paste, emulsified, made into semi-frozen
state by cooling the emulsion and then made into frozen solid state by
further cooling the semi-frozen material, prior to final freeze-drying

15 treatment. As a result, the freeze-dried product has porous structure with
fine texture in comparison with freeze-dried product obtained by a
conventional process. Therefore, the product shows smooth melting in
mouth and is excellent in liking.




15 treatnent. As a result, the freeze-dried product has porous structure

wth fine texture in conparison with freeze-dried product obtained by
a eonventi onal process. Therefore, tige product shows snooth nelting in
mouth and is excellent in liking.

10 CLAI VB 1. A process for—

preparing a freeze-dried food product, which conpri ses”'!m“m
dissolving in water raw materials for ChaA¥M& or nmaki ﬂ'ﬂ” mﬂl nto
a formof paste through a mcronizing treatnent; enul si'fyfngt

materials in the formof solution or paste by add| ng thereto heated

oil or fat {op n@?&céé&oﬁo\lﬁp&eﬁé‘?ﬁg‘-’é %éézﬁée ~dikRe 60&'}%0‘6%'& Wiich comprises

preparing an entl sfon S|on coollng the same to
prepar e senstepsoaﬁrdwsebzm@ kte xpatm‘umw mmrnahmfomgthméog nPt faking 1de

duct t d; t h L diL£ i s
et B ocsag. ufe Peiy OF aihtn Meablf, BoBietOhit e Priafuiette: bttty R
process as ﬁiea'fasa hiht@kménﬁa tH@eifdi*hi‘ FRIsBl@iibn §ﬁ|;|m§terbyl adding thereto
coconut oil, soybean oil, cotton-seed oil, peanut 0jl, cocqQa hutter,

substit ut e heateds %bmaf%tfﬂérthes doedi andeaau emyHlsifito 10 MK Ehg (Sae KoLy |
o 15 ac ﬁ{[’é&{lﬁiﬂ&é’ @bﬁﬁgﬂ’e}%ﬁé Witrfg 3ﬁéderﬂhl ﬁn%dc(ﬂhfgd'tﬁe dsaa’tﬁé wsed

sai ces$ as ¢ daim
1 or 2, wh reorsbﬁnt-fmfzenalaieam like fproduct; dxstrlbumn‘g)dfheu sepoi-frozen
(WV\)%tot I ght of soli.d

n.said f 4,
A freedd. drP%Qd\E UGloHter ggmaldp fEﬁ%h"%? lggéﬁtﬁ (PEQ&ECE\STO causeclsgﬁ)l%ﬁ %1%%
anyone of ChgiHp fteszihg; and freeze-drying the frozen solid product.

2. A process as claimed in Claim 1, wherein palm oil, palm kernel oil,
coconut oil, soybean oil, cotton-seed oil, peanut oil, cocoa butter,
substitute fat of cocoa butter, substitute oil of cocoa butter or milk fat, or
15 a combination of 2 or more kinds of said oils and fats is (are) used as
said oil or fat for the food.
3. A process as claimed in Claim 1 or 2, wherein content of said oil or fat
for the food is 10 - 80 (W/W)% to the weight of solid in said freeze-dried
food product.
20 4. A freeze-dried food product prepared by the process as
claimed in anyone of Claims 1 - 3.



