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DESCRI PTI ON POADER COVPCOSI TI ON Technical Field 5 The present invention
relates to a powder conposition containing trehalose, which is preferable
for wuse as an agent for giving aroma and flavor to various foods and
drinks, particularly powder drinks and chewing guns, or for enhancing
aroma and flavor of such various 10 foods and drinks, as well as foods or
drinks containing the powder conposition. Background of the Invention
Vari ous substances such as flavor, color materials 15 and functi onal

subst ances have traditionally beenPBSCREPEIONfar to various foods and
drinks in order to enhance the taste or in order to give or enhance aroma
and flavor and to give col or ZOWDERh&OMPASIEIOMCti ons. Desirably, these
additive substances are in powder or granule fromthe 20 standpoints of
efficient expression, easy handling and the stability of the additive
substances. As the nethod for making these additive substances into powder
or granul eackdyiicaus pmihwds have been known, including adsorption nethod
onto saccharide such as 25 | actose, spray-drying nmethod and granul ation

methods - Vari ousTRR! grlelieh1aNR/H SO SN SANL A5, RO N0 agent s, 1

granul ati on agents and coating agents for use in

compeosition cqntaining trehalese, which is preferable for
use as an agent for giving aroma and flavor to various
foods and drinks, particularly powder drinks and chewing
gqums, or for enhancing ar&ma and flavor of such various

10 foods and drinks, as well as foods or drinks containing the

powder composition.

Background of the Invention
Various substances such as flavor, coler materials
15 and functional substances have traditionally been added so
far to various foods and drinks in order to enhance the
taste or in order to give or enhance aroma and flaver and
to give color and enhance the functions. Desirably, these
additive substancés are in powder or granule from the
20 standpoints of efficient expression, easy handling and the
stability of the additive substances.

As the method for making these additive substances
into powder or granule, various methods have been known,
including adsorption method ontoe saccharide such as

25 lactose, spray-drying method and granulation method.

Various materials have also been known as powdering agents,



met hods. Additionally, new nethods and materials are also proposed. One of
typi cal nethods for powdering additive substances readily volatile or
readily nodifiable (unstable 5 conponents), such as flavors, spice oils,
spice oleoresin and conposite conpositions thereof, color materials and
functional substances is a nmethod for preparing an extrafine powder in a
capsule form including a step of enulsifying these substances in natural
guns such as gum 10 arabic, solutions of proteins such as gelatin or
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coating materials tend to denonstrate hygroscopic. -Concurrently, the
powders h&PERFHG Stlor afjechiami flayors di spHvanchyBousbiceselenaesiari ous
probl ens energe such that volatiles substances such as flavor conponents
25 vapor i 28 camRms o ccohpegiet bfns heheoapbnencloormatiehiahat andhe col or
nodi fication or quality nodification of color 2
functional substances is a method for preparing an
extrafine powder in a capsule form, including a step of
emulsifying these substances in natural gums such as gum
10 arabiﬁ, solutions of proteins such as gelatin or saccharide
solutions of processed starches such as dextrin and
saccharides such as monosaccharides, disaccharides and
polysaccharides and a subsequent step of spray drying the
resulting emulsions, to prepare an encapsulated extrafine
15 powder, where the additive substances as core substances
are coated with the natural gums, proteins, modified
starches, saccharides and the like (referred to as
“microencapsulation method” hereinafter). However, powders
obtained by the microencapsulation methed using natural
20 gums, proteins, modifieded starches and saccharides as
coating materials tend to demonstrate hygroscopic.
Concurrently, the powders have poor storage stability,
disadvantageocusly, so that various problems emerge such
that volatiles substances such as flavor components

25 wvaporize to cause the change of the components or such that

the color modification or quality modification of color



materials and functional substances occur with heat, light or oxidation.

i n order to overcone these problens, various nethods have been proposed,

i ncluding a process of additionally coating the powdered additive
substances with 5 hardened oils of animals and vegetabl es, synthetic fats
and oils and resins. However, other additional problens occvri such as
the increase of the production steps including double coating. As another
nmet hod for powdering additive si3bstances, 10 a nethod for producing a
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carbohydrate matrix is known, e net Including a s of ‘unitormy
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obt ai ned an_oil _wth an antioxidant, separately mxing water,
sugar lﬁ%#%ﬁﬁ%@y%%ﬁss?%r%ﬂlﬁ?%auéPdoVegﬁﬁabieFes§Y9Eheéb§r§@¢§tBaﬁ of
dextrose %ﬁé!valent direct percentage of reducing sugar on a glucose
basis in the 2RMHyFIFIRed PIIRNRY, (Vhehadderiera} yprgel eesr esabti ng two

m xtures together, extruding the resulting mxture into a
such as the increase of the production steps including

double coating.

As another method for powdering additive substances,

10 a method for producing a glassy powder in a powder form
where a core substance is included in a carbohydrate matrix
is known, the method including a step of uniformly mixing
the core substance in the molten carbohydrate matrix with a
small amount of a plasticizer, a step of extruding, coecling

15 and solidifying the resulting molten mixture if necessary,
and a step of grinding the resulting solidified matter to
obtain the glassy powder (referred tg as “extrusion method”
hereinafter) .

For example, the specificatien of U.S. Patent No.

20 3,704,137 describes that an essential oil composition is
obtained by mixing an oil with an antioxidant, separately
mixing water, suggr and a hydrolyzed starch product of 20
or less DE (abbreviation of dextrose equivalent; direct
percentage of reducing sugar on a glucose basis in the

2> hydrolyzed product) together, emulsifying the resulting two

mixtures together, extruding the resulting mixture into a



3 bar formin a solvent, elimnating excess of the solvent, and finally
adding a caking inhibitor. Additionally, published Japanese translation of
a PCT application (Tokuhyo) 61-502656 describes to obtain a solid
conposition S of an essential oil flavoring agent by heating an aqueous

m xture of saccharide, a hydrolyzed starch product and a selected

emul sifier to the nelting points of the individuals of the aqueous

m xture, conbining and kneading an essential oil flavoring agent with the

aque~ous fLxt 1Q tao form a honpgenous_nolten matter, extrudi ng the
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homogenous ol Can mat terfqn A el
extrusion-nnlggd tter,,grinding the saoljd matter and drying the

resul ti ng®R& a drfg?gngf‘ £2 MR Hp B9 E or Atk i®r . Furt her,
JP- B- 63- 24652 15 describes that edible oil is encapsulated with a sugar

mi xture aPURidFEed feRalase dTanokabion bl 3 RET sappthcapioduct of 5 to 12
DE and sucrose. The specification of U S Patent No. 4,820,534 describes a
net hod f ol TOKGAYGINFL-HP367E B prie s cko v irin val s01id ¢bmposikthehuded
in a 20 glassy matrix, the nethod including a step of mixing a trace
conporient odhed wmedenitdmnatisr -Slo bt ng aapahy deyt Bsatsnghansafjuaotsse with
a base material conposed of a polyneric carbohydrate such as nmaltodextrin
wi t h DE ofiZGumy ofbrsscuith&idie t i onaydyolwidd veotatch epfbauot, andt Aout any
25 water addition, a step of heating the resulting mxture in
selected emulsifier to the melting points of the
individuals of the agqueous mixture, combining and kneading
an essential oil flavoring agent with the agqueous mixture
10 Lo form a homogenous molten matter, extruding the
homogencus melten matter in a relatively cool medium to
form a solid extrusion-molded matter, grinding the solid
matter and drying the resulting matter, and binding a
caking inhibitor to the matter. Further, JP-B-63-24652
15 describes that edible oil is encapsulated with a sugar
mixture at a specific mass ratio of a hydrolyzed starch
product of 5 to 12 DE and sucrose. The specification of
U.S. Patent No. 4,820,534 describes a method for producing
an inclusion matter with a volatile flaver included in a
20 glassy matrix, the method inecluding a step of mixing a
trace component obtained from water-soluble carbchydrates
such as fructose with a base material composed of a
polymeric carbohydrate such as malteodextrin with DE of 20
or more and additionally with volatile flavor, without any

25 water addition, a step of heating the resulting mixture in

an extruder of single screw type at the glass transition



an extruder of single screw type at the glass transition 4 tenperature of
the base material or a higher tenperature, and a step of extrusion,
cooling and nolding. In order to obtain a carbohydrate matri x stable to

the tenperature and hum dity under storage by the extrusion 5 nethod, the
anount of plasticizers such as water in the carbohydrate matri x bl ended

wi th unstabl e conponents as the core substances is required to be
sufficiently small. Wien the amount of plasticizers is reduced, the nolten
viscosity tehpehstueer of ithel baseasedersall Rat d thipeonesembdfiemd to 10
uniformy disperse the core substances in the matrix. Therefore, various

attenpts hamd bestepnd€ extafsienoblidlindy bl IRpWder conposition
capabl e-of uniformy dispersing a core substance and stable to the

tenperature and husi ékéyr ﬁBdSBtﬁiHrQQEarQBhﬁa§a§§0ﬁ3t3§§P%i 853 &2 {Iet hod
for 15 producing a flavor-containing capsule storable for a lTong erm
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the amount of plasticizers is reduced, the molten viscosity
of the matrix is increased, so that it becomes difficult to
10 uniformly disperse the core substances in the matrix.
Therefore, various attempts have been made so as to obtain
a stable powder composition capable of uniformly dispersing
a core substance and stable to the temperature and humidity
under storage. JP-A~B-38093 describes a method for
15 producing a flavor-containing capsule storable for a long
term, using a hydrogenated product of precessed starch and
sugars as carbohydrate matrices, where the amounts thereof
are defined as a mass ratio of 15:85 to 85:15 on a solid
content basis. The published Japanese translation of a PCT
20 application (Tokuhyo) 9-507267 describes a method for
producing a particulate aromatic composition storable for a
long term although the aromatic coméosition has Tg (glass
transition temperature) of ambient temperature or less,
using suchse, glucose, fructose, lactose, maltose,

25 glucopyranosyl mannitol, glucopyranocsyl sorbitol,

maltodextrin with a DE value of 18 or less and the like as



25 gl ucopyranosyl mannitol, glucopyranosyl sorbitol, maltodextrin with a
DE value of 18 or less and the like as 5 carbohydrate matrices, and addi ng
5 to 10% of water as a plasticizer. As described above, investigations
were made so as to inprove the stability of powder conpositions, by the 5
selection of materials for carbohydrate m xtures as the base substances of
carbohydrate matrices, the adjustnent of conposition ratios of
carbohydrate m xtures, and the adjustnent of the anopunt of plasticizers in

car bohydr aia-botaidioes mdbencéde aBUREADHgPbashi cbkens Watkeduged so as 10
to inmprove the stability, however, the nolten viscosity of the resulting
car bohydr ghiesd¥etdiXed s so high during the addition of a core-substance
that the core substance is uniformy mxed together with much difficulty.

Currently, not mva@%%rbé@r%}éi%\ﬁ%ﬁﬁﬁ%@_@é@&%?&él%lés

sufficient anobunt of a core substanbe and st1l aving satrsfactory
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ofLachaenicc.ola Lo e oD goiedbgohondsanddtils auchas 20
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strongly qg%&gggktion ratios of carbohydrate mixtures, and the
adjustment of the amount of plasticizers in carbohydrate
matrices. When the amount of plasticizers is reduced so as
10 to improve the stability, however, the molten viscosity of
the resulting carbohydrate matrix is so high during the
addition of a core. substance that the core substance is
uniformly mixed together with much difficulty. Currently,
not any powder composition containing a practically
15 sufficient amount of a core substance and still having
satisfactory stability has been obtained yet. 2Additional
improvement has been desired. A powder composition with
‘these charactexistic features and without any attachment
onto teeth even when added to foods and drinks such as
20 chewlng gum in stick forms and tablet sweets, which can
simultanéously satisfy requirements such as good taste, a

excellent feature of giving aroma and flavor and a superiocr

feature of enhancing aroma and flavor, is strongly desired.




6 Disclosure of the Invention It is an object of the present invention to
provide a Powder conposition w thout the known problens and still wth
the desired features as well as a nethod for producing~ 5 the sane.
Specifically, it is an object of the invention to Provide a powder
conposition preferable for use as an agent for giving aroma and flavor or
an agent for enhancing aroma and flavor, the powder conposition with | ow
hygroscopi city, 10 excellent stability under storage, easy ability of

uni form ‘$f§E¥5§&¥b°$fatﬁ8rgn§&9§%$gce1 a sufficient anount of a «core

substance, superior taste and no attachnent onto teeth even after addition
to gurn and tablﬁi sweet s he .present inventaors. nmade jnvestigations so as
% ek i

| (
to 25 overcome 7 5t SRS ERS U UTBEER HeRR  CQUBRERYIEN to
trehal ose _a5 one of non-reducing, di saccharjdes, where two D-gl ucose
mol ecul es SRPERMCECTRYRt htPnviratacyt pbhe. kyaun; Ryehiers pBENgtdRAt using
a particular amount of trehal ose as a constitutional material 20 of a
car bohydr &P thi 5t@rdesired feaBeresoaposetl ons aomeshagn§oanpradugdad core
substapnce coul d overcone the problens. Thus, the invention has been
achi eved. ¥Rc$3M®al Iy, the invention provides a powder conposition
conprising a carbohydrate m xture conprising 30 25 to 70% by mass of
treahal ose, a pl &#Re<ifHG2ldi, deore an object of the invention to
provide a powder composition preferable for use as an agent
for giving aroma and flaver or an agent for enhancing arcma
and flavor, the powder composition with low hygroscopicity,
10 excellent stability under storage, easy ability of uniferm
dispersion of a core substance, a sufficient amount of a
core substance, superior taste and no attachment onto teeth
even after addition to gum and tablet sweets.
The present inventors made investigations so as to
1> overcome the problems. The inventors focused their
attention to trehalose as one of non-reducing
disaccharides, where two D-glucose mclecules are bound
together via 1,1-bond. The inventors found that using a
particular amount of trehalose as a2 constitutional material
20 of a carbohydrate mixture for a powder composition
containing an included core substance could cvercome the
problems. Thus, the invention has been achieved.
Specifically, the invention provides a powder
composition comprising a carbohydrate mixture comprising 30

25 to 70% by mass of treahalose, a plasticizer and a core

substance.



substance. 7 Additionally, the invention provides a nethod for preparing a
powder conposition, conprising nelting a carbohydrate m xture conpri sing
30 to 70% by rmass of trehal ose and a plasticizer under heating, adding a
core 5 substance to the resulting nolten matter for mxing to obtain a
uniformm xture, extruding the -uniformmxture while cooling the uniform
m xture, for solidification, and cutting or grinding the resulting solid
matter. Furthernore, the invention provides foods and drinks 10 conpri sing

hventi on COnpoﬁah&%qonggaﬁ’nwggt%al%%ehere| n O%delij% l nv%gt%oja%%'he

i nvention i s now descri be

conp05|t| o} a core substance 15 included in
a car bohy ?’fea n\%rg%oe%ga car %?15 Y rﬁ%ﬁ’esjc%ﬂp‘??lséﬁ’ég?@ to 70t by
nocesanry HAEHAAR Pt g et St BT Ok ISY s nootiner
necessary stTc t 0°®t her
addltlves an ﬁg?e core sub tance are des rlbﬁd speC|f|caIIy her ei nbel ow.
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t he vent on i s descri bed rboh drate m xture 25 Trehal ose as a
COﬂStIQUtFB |tqﬁﬁ%”q%ﬂtq%"re ting mo ten matter for mixing to

cbtain a uniform mixture, extruding the uniform mixture

while cooling the uniform mixture, for solidification, and
cutting or grinding the resulting solid matter.

Furthermere, the invention provides foods and drinks

10 comprising the powder composition.

Best Mode for Carrying out the Invention
The invention is now described in detail
hereinbelow.

15 In the powder composition of the present invention,
a core substance (¢} is included in a carbohydrate matrix
of a carbohydrate mixture comprising 30 to 70% by mass of
trehalose (a) and a plasticizer (b) and other additives, if
necessary. The carbohydrate mixture, the plasticizer, the

20 other additives and the core substance are described
specifically hereinbelow. Further, the method for
producing a powder composition in accordance with the
invention is described.

(z2) Carbohydrate mixture
25 Trehalose as a constitutional material for the

carbohydrate mixture of the present invention is a



carbohydrate m xture of the present invention is a 6 disaccharide first

I solated fromrye ergot in 1832 and is wdely identified in various
natural source, for exanple in fungi, plant Manna, shrinp, insects, and
yeast. For human absorption, trehalose is digested by trehal ase existing
in 5 jejunum and duodenum into glucose, for absorption. Trehal ose usable
I n accordance with the invention includes three isoners, nanely a,oc-, a,
A- and J3, P--types . Naturally identifying a, a-trehalose is particularly

pref er abl edi Baeahseitibe rareunt sefl atthel Blrant irSieZ ¥rgean ibe 1adiushed qwi ng 10
to the properties of the production steps in accordance wth the present

i nvent i on, wugabyeiieakakesa r_{&yvla%lwé o £33y Yude AN Sy 4 Wih no

I|n1tat|on Further, the sweetness |evel of trehalosé i's as as 4%@6of
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Subsequent 5o SBr AT ERESReRt fn e AR By R R S O S b ocess
the 1 %ﬂ?hﬁ‘&%"ﬁ‘r@ﬁ‘?%ﬁﬁ' S D A %%aréect{f’ﬂ?'e"se ;
avai L abl o SrennLpebr DFRETETATL " S PP aRRCS ARy APLa <5y LRy ST RASE Co.
Ltd.) may 9§r336930mers, namely o,a-, a,B- and B,B-types. Naturally
identifying «,a-trehalose is particularly preferable.
Because the amount of the plasticizer can be adjusted owing
10 to the properties of the production steps in accordance
with the present invention, usable trehalose may be any of
anhydride and hydrates, with no limitation. FPurther, the
sweatness level of trehalose is as low as 45% of that of
sugar, so trehalcse may be preferably applied to a wide
15 wvariety of foods and drinks.
Further, trehalose can be produced by a process of
culturing yeast in a2 glucose sclution to generate trehalose
in yeast and subsequently isolating the resulting trehalose
from yeast, or by a process of culturing a bacterium in a
20 glucose solution to generate trehalose in the liquid
culture, and iseclating trehalose from the liquid culture.
Trehalose is also commercially available. Therefore, a
commercially available product (for example, “Treha”
manufactured by Hayashibara Co., Ltd.) may be used.
25 In the compesition of the invention, the ¥atio of

trehalose blended in the carbohydrate mixture is 20 to 70%



25 In the conposition of the invention, the ratio of trehal ose blended in
the carbohydrate mxture is 30 to 70% 9 by nmass, preferably 40 to 65% by
mass and nore preferably 50 to 6096 by mass. Wen the ratio of trehal ose
bl ended therein is less than 30% by nass, the affect of the invention may
not he sufficiently exerted. Wien the ratio 5 exceeds 70% by nass,
unpreferably, trehal ose deposits in crystal by stinmulation such as
agitation during the production of the conmposition or tenperature

decrease. tAs Mol iptor&pasiyt abi 8g tbe Barhabydaatempirtt Pre feihak, t han
trehal ose, those which are conventionally used 10 in produci ng powder

conposi ti @ hy ¢6e B¥thass on widdioghe MBYLRS é@e&éwaﬁsgargﬁeﬁaew th the
present invention. These materials other than trehal ose inclu
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starches, natural gums, cellulose 15 derivatives, proteins and the |ike.
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production of the composition or temperature decrease.
As materials constituting the carbohydrate mixture
other than trehalose, those which are conventionally used
10 in producing powder compositions by the extrusion method
may be used in accordance with the present invention,
These materials other than trehaleose include
monosaccharides, cligosaccharides, sugar alechols,
starches, modified ;tarches, natural gums, cellulose
15 derivatives, proteins and the like. These materials other
than trehalose are further described specifically as
follows.
For example, monosaccharides include gluceose,
fructose, xylose and zrabinose; cligesaccharides include
20 sucrose, maltose, raffinose, stachyose, and cyclodextrin;
sugar alcochols includes reduced palatinose (palatinit) and
hydrogenated corn syrup.
Starches include, for example, starch from natural
origins, dextrin prepared by hydrolyzing starch, and
25 modified starch prepared by treating and modifying starch

with acids or enzymes. Starch from natural crigins may be

10



25 nodified starch prepared by treating and nodifying starch 'wth acids
or enzynes. Starch fromnatural origins nmay be 10 from any natural origins
and includes but is not limted to starch produced from corn, wheat,

pot at o, sweet potato and tapioca. Wen a starch-water paste is hydrol yzed
in the presence of acids or enzynes under heating, starch passes 5 through
sone internediate products and is finally deconposed to glucose. The

i nternmedi ate products can be wused as dextrin. The hydrolysis |evel of

dextrin i gr8eRekAl M 24 essged [. dextrin wth any . specific
DE can he used wiytahout any spg%lr??scgﬁl r%_l?%\fl}/%?ilﬁ“éolﬁc’a&dgﬁ@é%ﬁﬁit t he
present i 1O tarch processed by nethods other than those
descri bed%%%vtég, %e{:éﬁﬁ'}él%a "'1-%% %?"gi?thw FpoRYDHEC gl TEBRE PRERER andpecific
functi ona 2 I s..added to the hydroxyl grqup of glucose is also used.
For exarrplltg,?n?’h%% ‘st arch TSSi%ﬁcFICEJé{a%&‘a%’@rft@oﬁﬁoé’éfdiRﬁlbgﬂ%m tHere a
functionalr grg¥9 I s. bound via ester bond, specifically including starch
in acet at BYESEAE G2 ST GF iSP BT IRARE i Mpatingi dStareh padsetarch in
phosphat e gnnoe ter form starch conposed of glucose where a functional
group 1s BOTRHIR SRS e sin te gexeduets |and nis ulli mal by dr oxypr opy

starch; starch conposed of glucose where the hydroxyl groups therein are
cross-|i n?@&%rﬁo SHetgI5eal IThe daltedimegiagieo sptratee oy asm [Benked

starch; and the |ike. Besides,
used as dextrin. The hydrolysis level of dextrin is

generally gxpressed as DE. However, dextrin with any
specific DE can be used witheut any specific limitation in
10 accordance with the present invention.

As the starch processed bf methods other than those
described above, additionally, starch composed of glucose
where a specific functional group is added to the hydroxyl
group of glucose is also used. For example, the starch

15 includes starch composed of glucose where a functicnal
group is bound via ester bond, specifically including
starch in acetate ester form, starch in octenylsuccinic
acid form, and starch in phosphate moncester form; starch
composed of glucose where a functional group is bound wvia

20 ether bond,.specifically including hydroxypropyl starch;
starch composed of glucose where the hydroxyl groups
therein are cross-linked together, specifically including
Phosphate-cross-linked starch; and the like. Besides,
starch modified to a low viscosity, oxidized starch and

25 pregelatinized starch form may be used if necessary.

11



starch nodified to a | ow viscosity, oxidized starch and 25 pregel ati ni zed
starch formmay be used if necessary. 11 Further, natural guns include, for
exanpl e, gum arabic, |ocust bean gum carrageenan, guar gum karaya gum
and tragacanth gum cellul ose derivatives include, for exanple, nethyl
cel l ul ose and hydroxypropyl cellulose; 5 proteins include, for exanple,
cas(~dn, zein, gelatin, whey and isolated soybean protein. Herein, these
are sinply shown by way of illustration. materials for use in the
carbohydrate ni Fuutheef, bhduraieriuren imilirte [ Br teeigpse, gafie not 10
limted to these exenplified materials. Additionally, these materials

ot her thamxabEks! QeuE) RaniS@ln 5| fgE Ya@éeniR, CIRENGMONKQEal, WO g8k, MOr €
thereof. (h) Plasticizer In accordance wth t he I nvention, a p ast|C|zer S

15 used i Bnf dﬂragtaz:a{radvcgauﬁhecéaﬁ@péééyd@fclmewaébghwﬁa&e g@rxture
during nmelting. The plasticizer preferably includes, for exanple wat er,

gl ycerin %&%nﬁil@N'n?é@uyB'd/épiula_é@S&Myéﬁoﬂﬁﬁﬂoﬁyﬂga%gﬁébgecOnb' nation
of two nore thereof. The anmount of | ast1ci zer to 'ended 20 is

generag |y dih AR DY dBS Sro P! &fSHabL Y %ag&ﬁOlz’%?x %iﬁt?ﬁse%%{}yt he

mass of the carbohydrate m xture, when e plaSticizér®i's watér cerin

or propyl engy ¢l el red e bee FSot8¢npl asticizer is used generally at 0.5

to
Herein, these are simply shown by way of

illustration. Materials for use in the carbohydrate
mixture of the inventién, other than trehalose, are not
10 1limited to these exemplified materials. Additionally,
these materials other than trehalose can be used singly or
in combination of two or more thereof.
(b) Plasticizer
In accordance with the invention, a plasticizer is
15 wused in order to reduce the viscosity of the carbohydrate
mixture during melting. The plasticizer preferably
includes, for example, water, glycerin and propylene
glycol. These may be used singly or in combination of two
or more thereof. The amount of a plasticizer to be blended
20 is generally 0.5 to 50% by mass, preferably 1 to 30% by
mass based on the mass of the carbohydrate mixture, when
the plasticizer is water. Glycerin or propylene glycol
when used as the plasticizer is used generally at 0.5 to
10% by mass, preferably 1 to 6% by mass and more preferably

25 1.5 to 4% by mass thereof.
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10-Wby mass, preferably 1 to 6% by mass and nore preferably 25 1.5 to 4t
by mass thereof. 12 (c) Core substance In accordance with the present

i nvention, the core substance to be included in the carbohydrate matrix is
any of core substances for conventional use in the extrusion 5 nethod or
the m croencapsul ati on nethod. The core substance particularly preferable
for use in accordance wth the present invention includes a substance
which is required to prevent its deterioration due to hygroscopicity,

caki ng, cdeponenCoewapabattia®ite conponent 10 change, col or nodification or
color fading and which is preferably released in the presence of water

during ingestionrer aideotasecd wadd tﬂr@ﬁ&é&?@%rﬂfaﬁﬂms thCh, £Oor e
subst ance includes, for exanple, flavor conpositions, color erlals

ma
aci dul ant $ubddaEd1Sto %@mmeéginggera%#ﬂ&%&@ékéﬂ?é{:ﬁg £2: 2Rl

m xtures thereof. These substance usé as

subst ance gieN cAEE W HRCE, b d hedhes &ﬂW@ﬂﬁi?lrggﬁsgefﬁr#ggleggrBSQBn

specifically. As the flavor conposition, avor

coMposi t i g% H &pwt,ﬁ,ﬁ@%%&ﬂfgﬁ%@w&m% ddavor can be

sel ected. Specificall conposition Tnclu %, Yot exanpl e, but
i's not l'@dﬂ?&éﬂhe particularly preferable for use in accordance

with the present invention includes é substance which is
required to prevent its deterioration due to
hygroscopicity, c¢aking, component evaporation, component
10 change, color medification or color fading and which is
preferably released in the presence of water during
ingestion or in case of addition to foods or drinks. Such
core substance includes, for example, flavor compositions,
color materials, acidulants, vitamins, seascning, spice,
15 functional substances, or mixtures therecf. These
substances preferable for use as the core substance in
accordance with the invention.are described below
specifically.
As the flavor composition, first, any of flavor
20 compositions for conventional use in producing powdery
flavor can be selected. Specifically, the flavor
composition includes, for example, but is not limited to
citrus flavor from orange, lemon, grape fruit and the like,
fruit flavor from apple, banana, grape, peach, strawberry,
25 pineapple and the like, mint flavor of peppermint,

spearmint and the like, spice flavor for example pepper,

13



citrus flavor fromorange, lenon, grape fruit and the like, fruit flavor
from appl e, banana, grape, peach, strawberry, 25 pineapple and the I|ike,
mnt flavor of peppermnt, spearnmint and the |ike, spice flavor for
exanpl e pepper, 13 cinnanon, nutneg and clove, nut flavor fromvanilla,

cof fee, cocoa, hazel nut and the like, tea flavor fromtea, green tea and
the like, flavor from neat or seafood, such as beef, chicken, salnon, crab
and the like, and dairy 5 flavor fromm |k, cheese and the like. As the

flavor, feinhemomotnuimay compaslidwe f Iraver shabodl 8pcgSsgRiigL oil's and
ol eoresin as active conmponents extracted fromsome flavor typés are al so

used. Stil koffed)eraoddie, BN nuit y ti I ugh _as citral,
geraniol, 1 10e§2nfﬁzl and vanif}in%hxgg???ogg?%y,E?%a@%ggﬁgegg?@dtﬁﬁ’

m xi ng t hegiralena kAP RIRPIHHY € i@t | %mpe%fgrg%nggetygﬂ _T,%%é\ddi tionally,

aroma conponents fromcoffee, tea (e.g., a), ??dprﬁﬁﬁ ts

g., dri et 0 il tral | |0 TG L ges.
obi 8 hed by stoam 18 H AT ATa Ind Sopctdr Ef cLi¥e | 0 SR on,

obt ai ned by steam 15 st super-cri may

be used, A3 tRe UQl LHELEr ié}lléesaenyarfecg;&x%h:@ I%(rmg%t’ erial_is satisfactory

with no specific Nmtation, Tn caseé f%%n of the
drinks. Such edible col or

ot or ol | RELRSE ST BT G 15Ot CoH | HP e A oFoRELeR Bl ke uch

as | 3- and oleoresin as active components extracted from scme
flavor types are also used., Still further, the flavor
includes synthetic flavor such as citral, gexraniocl, 1-

10 menthol and vanillin. Additionally, flaver prepared by
mixing them at an appropriate ratic can be used as well,
Additionally, aroma compenents from coffee, tea (e.g.,
black tea), fishe;y products (e.g., dried bonito fillet),
and naturally occurring frﬁit Juices, as obtained by steam

15 distillation and super-critical fluid extraction, may be
used,

As the color materisal, any edible color material is
satisfactory with ne specific limitation, in case that the
powder composition of the present invention is to be used

20 in foods and drinks. Such edible color material includes,
for example, natu;ally occurring celor materials such as B-
carotene, paprika.color material, anatol color material and
cil-scluble color‘maferials such as chlorophyll, water-
scluble naturally occurring color materials such as

25 cochineal and those from gardenia, grape skin, red malt and

the like, and synthetic color materials, When the powder

14



carotene, paprika color material, anatol color material and oil-soluble
color materials such as chlorophyll, water soluble naturally occurring
color materials such as 25 cochi neal and those from gardeni a, grape skin,
red malt and the like, and synthetic color materials. \Wien the powder 14
conposition of the present invention is to be used for the cases other
than foods or drinks, apparently, color nmnaterials usable are not limted
to edible color materials. Depending on the use and the |ike, these may be

used in Scemplisidiiicen oFff HH pHedBHE invdiiei &¢i til Bhtbd ngledegorf ehe
exanple, citric acid, fumaric acid, dl-malic acid and ascorbic acid.

Dependi ngcagest beHese i thindd ke dhBses My ber-used, i n.gpgpi nation  of

two or nore thereof. 10_The yitanjns inpluaez for_exanple, vipanin Bl ,
vitam n Apaebdghs BsddiRPatidd ndd Cotd il &q acd de%i’ﬁi%r%gl!ar mﬁ(?:&@i%}qs K, or
ro e salfs e

salts thereof such as sodiumsalts thereof, hy chl ori r eof ,

and derivabhueR APl Glke ShAOMAR S! StnddenRal pdhgsgqvifam ns my

be used 15 singly or 1n co nation of two or nore eof heé"“seasoni ng

incluq§s,Cgﬁ&iﬁgyngﬂaofﬂgﬂg(gy magasoni ng-such as sodi um gl utanate and
cl

nucleic a seasoni ng, and seasoning obtai ned by extraction or

decomposi ti on of 3t ULILLY QGCYLLhIg
[

food materjal,s. These 20 seasoning
types may be used Singly or in"coO 4 S éi

S5 O ol TS ¢ CITEIE acs
fumaric acid, dl-malic acid and ascorbic acid. Depending
on the use and the like, these may bé used in combination
of two or more thereof.

10 The vitamins include, for example, vitamin B1,
vitamin A, vitamin D, lipoacid, nicotinic acid, vitamin L,
vitamin K, or salts thereof such as sodium salts thereof,
hydrochloride salts thereof, and derivatives thereof such
as acetate ester thereof. These vitaming may be used

15 singly or in combination of two or more thereof.

The seasoning includes, for example, chemical
seasoning such as sodium glutamate and nucleic acid
seasoning, and seasoning obtained by extraction or

decomposition of naturally occurring food materials. These

20 seasoning types may be used singly or in combination of two

or more thereof,

The spice includes, for example, écrid spices such
as clove, garlic and cinnamon, herb spices such as basil
and parsley, and seed spices suchlas cumin and anise.

25 These spices may be used singly or in combination of two or

more thereof.
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or nore thereof. The spice includes, for exanple, acrid spices such as
clove, garlic and cinnanon, herb spices such as basil and parsley, and
seed spices such as cumn and ani se. 25 These spices may be used singly or
in conmbination of two or nore thereof. 15 The functional substance (for
exanpl e, a substance with biological controlling action) includes, for
exanpl e, perilla extract, polyphenol from buckwheat (Japanese soba

plant), chitin, chitosan, propolis, royal jelly, or fish 5 oils such as DHA

and EPA, ||nOIel@hacm%mdﬂﬂﬂﬂéﬂﬂéhﬁgﬁéhcefﬂEBf”é&EhﬁH@g PoyEsL s £Lom carrot
and al oe. These functional substances may be used S|ng y or 1 n conbination

of two or wife Biere9fcaPddbhtonpl kg SXELBR] §R!:g&!fa FLF [l_}(g% jLeaves of

green tea and bl ack tea, coffee beanS 10 and drie uch as

dried bonig-fiid c S o] ried roducts
fromthemIS e&m pgﬁﬁﬁﬁiﬁogﬁgfgﬁggégérgkgﬁyggﬁka gﬁg ?§§E¥e§v5 SE6ft ee

beans andﬁmgﬁgbfléﬁ&% Aleéﬁlﬁg £§?|é§§5§f95a|§§g§f ?gg cSFe 1 ore

subst ance.” 15 Anong these specific e es lis bstance,
subst ance o b adnert roh B8 RERS P abbrr &l 8epLane Bri Bl o or a ¢
plastici &[4 arude drug powders from carrot and aloe. These

functional substances may be used singly or in combination

of two or ﬁore therecf. Additionally, extract solutions

from tea leaves of green tea and black tea, coffee beans

10 and dried fish fillets such as dried bonito fillet, or
concentrate solutions and powdery dried products from them,
and powder products‘prepared by grinding tea leave, coffee
beans and dried fish fillets themselves can also be used as
the core substance.

15 Among these specific examples listed as the core
substance, the flavor compositions are particularly
preferable,.

The ratio of the core substance to be added to a
carbohydrate matrix depends on the ratio of a plasticizer

20 contained in the core substance, the composition of the
carbohydrate matrix, the state éf ﬁhe core substance at
ambient temperature (licuid or solid). Generally, the
ratio is preferably 0.01 to 25% by mass, more preferably 1
te 15% by mass. When the ratio is less than 0.01% by mass,

25 the effect of the core substance may sometimes not be

procured. When the ratic is more than 25% by mass,
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20 contained in the core substance, the conposition of the carbohydrate
matrix, the state of the core substance at anbient tenperature (liquid or
solid). Cenerally, the ratio is preferably 0.01 to 25% by mass, nore
preferably 1 to 15% by nmass. When the ratio is |l ess than 0.01% by mass, 25
the effect of the core substance may sonetines not be procured. \Wen the
ratio is nore than 25% by mass, 16 sonetines, no structure can be nade or
any structure produced cannot be retained, (d) other additives Wen the

core subssemeeimesadded steudmreardahyl aiie DRINY Xetfudhersonposition of
the present invention, additives such as enulsifiers and antioxidants may

be addedprblubegessanyt Ae a8mdsifiers, for exanple, sucrose fatty
acid ester, polyglycerol fatty acid ester, sorbitan fatty acid ester,

propyl ene (gl ycol ofrbtyaagi di4@sester, lecithin, and saponins are
preferable, but any enmulsifiers for use in producing foods may be used,

with no |imtatm%lntQhéheéﬁedgﬁ%"tgﬁﬁeaggyf%ddle% gc%sem%f c%g:%ﬂ atd an

enul sifier, the amount thereof is not specifical |t mted and, generally,

the aNDUNRaLs:Q: dnl OnaYdBRIASE 1k RAS OO, HIEe RS Pl 15, c0T e Subst ance.

The anti oxidants i nclude, Tor exanple, an1rn¥§ rosemary

5L ar BRAEFYSRaho ) WP SndWhesonsaance may vo
added, if necessary. As the emulsifiers, for example,
sucrose fatty acid ester, polyglycerocl fatty acid ester,
sorbitan fatty acid ester, propylene glycol fatty acid
10 ester, lecithin, and saponins are preferable, but any
emulsifiers for use in producing foods may be used, with no
limitation to those described above. In case of addition
of an emulsifier, the amount thereof is not specifically
limited and, generally, the amount is 0.1 to 3% by mass
15 Dbased on the mass of the core substance.
The anﬁioxidants include, for example, vitamin C,
vitamin E, rosemary extract, sage extract, sodium 1-
sorbate, and 2,G-di-t—butyl—d—hethflphenol. When an
antioxidant is added, the amount theieof is not
20 paiticularly limited, and the amount thereof may be about
0.1 to 2% by mass based on the mass of the core substénce.
{e) Producticon process
The production method of the present invention is
descfibed in detail.

25 The process of including the core substance in the

carbohydrate matrix containing trehalose may be any known
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antioxidant is added, the anmobunt thereof is not 20 particularly limted,
and the anount thereof may be about 0.1 to 2% by nmass based on the mass of
the core substance. (e) Production process The production nethod of the
present invention is described in detail. 25 The process of including the
core substance in th4~ carbohydrate matrix containing trehal ose may be any
known 17 process, which includes batchw se process and conti nuous process.
According to the batchw se process, for exanple, water is added to

const i t ut igfiRAle Bt BFHEAS DhcBuesBHOENAL 8k epPbitYEeanl dantonab¥sby mass

based on the total mass of the constitutional materials and the resulting
mxture i $yHS&SQl ved under heating. The ambunt of water to be added is not
specifically limted to the range described above. Wen the anmount of

vater added | s 18400 A leo NAPURI il 4 HRdedh T TAEMI ducdifip 101 Tor M Y

heat the m xture. \Wen the anpunt of water 00 M al'ternatively, it
Lt res Al OngY gk ontodugerl D5 MRl ETnoRL e cugger healing,
reating | e IS e e pinpessel Otgl e kUl e gt of
more pref ecroatbalmfl rr?'a?s()suto} %geGS{%:ggtE%EEioggf materials and the
resulting mixture is dissolved under heating. The amount
of water to be added is not specifically limited to the
range described above. When the amount of water added is
10 too small, however, it is very difficult te uniformly heat
the mixture. When the amount of water is too much,
alternatively, it requires a longer time to reduce the
water content under heating. 2Additiconally, such amount is
nct preferable in terms of energy efficiency. Heating is
15 done in a coocking vessel or the like until the amount of
water in the molten carbohydrate matrix reaches about 0.5
to 10% by mass, more preferably about 1 to 6% by mass. The
heating temperature then depends on the composition of the
carbohydrate matrix, but is preferably within a range of
20 =about 110 to 200°C, more preferably within a range of about
120 to 170°C. When the content of residual water in the
carbohydrate matrix is too much, the water content in the
resulting powder composition is highér, so that the
stability to water and temperature is deteriorated, which

25 is not preferable. When the content of residual water is

too small, the viscosity of the molten carbohydrate matrix
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heating tenperature then depends on the conposition of the carbohydrate
matrix, but is preferably wthin a range of 20 about 110 to 200C, nore
preferably within a range of about 120 to 170C. \Wen the content of
residual water in the carbohydrate matrix is too nmuch, the water content
in the resulting powler conposition is higher, so that the stability to
wat er and tenperature is deteriorated, which 25 is not preferable. Wen the
content of residual water is too small, the viscosity of the nolten

carbohydr ate jmdrdasdd, i Soi PRECASLnecOmboak; i PEERMRS dififdchhit, tO
uniformy disperse the core substance, which is not preferable, = Wen a

Phe: cont ot 1 ol or e T (BRIt chreer ok PRETRBeBREr ol use
car bonydr S he PATEh 28k oPRek Bhal 8RR 88 KeBCRIS KB AEY dued 1o

car bohydrate matrix can Crease h S

th | t] It e tter. Sipul taneousl ot her additives e 10
adgege?$|%§é§ Q?t%?ﬂ%gg?ﬁf?ﬂg #ﬁ% FSEEFP?néfnyfF&Fécaﬁikﬁ §ﬁd§g%thion
appar a uch_as_hi gh- ed agitator.or_ line mxer to prepare a uniforni
dPEper 23‘%¥Qﬁﬁﬁ%§w%?F§Sgﬁﬁec %r?& F%nﬁ}eahﬁﬁlp n“?F&Fegstﬁge?esulting Y
uniform mxture containing the core substance is charged in a 15 seal ed
containerEﬁ%??%ciﬁ%ﬁ'eﬁ?rgaéa FPBringh tepe¥i sGRS 2 yeREngPEdi e) under

pressure. Th%)sha e of the extruded
carbohydrate matrix can be decreased.

The core substance is then added to the resulting
molten matter. Simultanecusly, other additives may be

10 added if necessary. After agitating the resulting mixture
with an agitation apparatus such as high-speed agitator or
line mixer to prepare a uniformly dispersed mixture whiie
the matrix is at a .molten state, the resulting uniform
mixture containing the core substance is charged in =z

15 sealed container and is then extruded from an ejectioen
opening (die) under pressure. The shape of the extruded
solid matter may be variable, depending on the shape of the
orifice. Generally, the solid matter is prepared into a
bar-, plate- or line-like shape.

20 By the continuous process, alternatively, single-
axial or twin-axial extruder or kneader including a
pressure—resistant container with extrusion screw or
extrusion plate is used, whefe heating, mixing and
extrusion can be done in one qontainer. The extruder

25 ' includes, for example, KEXP extruder manufactured by

Kurimoto Technical Industry Ce., Ltd.
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solid matter may be variable, depending on the shape of the orifice.
Cenerally, the solid matter is prepared into a bar-, plate- or line-like
shape. 20 By the continuous process, alternatively, single- axial or

tw n-axial extruder or kneader including a pressure-resistant container

W th extrusion screw or extrusion plate i s used, where heating, m xing
and extrusion can be done in one container. The extruder 25 ' includes,
for exanple, MXP extruder manufactured by Kurinoto Technical I|ndustry Co.,
Ltd. 19 In the nBtohkhe fechise ifort ksecdnt itheousririonrass pidwe£dr bohydrate
m xture, the plasticizer, the core substance and the~like are introduced

t hrough athenshabbhyiizfid rieetdafe UniHe igllos t1E PELSSUEE- £88bSt ant
container, 5 where these conponents are heated and m xed together (kneaded

t oget her) sabd tankeequRntdne edididet e Hoatédochisaper At E&ﬁ‘sésﬁ%nds on
the conposition of the carbohydrate m xture and the anount of the

pl asti ci Zakight! feediad Rk @ i {@N%eh O pAbour 80- 485 ITOLE cﬁgﬁéihg!@?: 'n% the

core 10 substance may be introduced vi‘a a feedi ng openi ng cate

bet wean ayHaka! idhlede Ulinith AR N QML LeLS OIS (s L3 CDBLGEGREN NG OF Lhe

pressure-resi stant contarner, after the carbohydrate nm Xturé and the
blast! ¢l 29k ndbfied AAUSAIY) P IOARTIS 017 %t Aladde ALV ALP
temperature depends on the composition of the carbohydrate
mixture and thé amount of the plastiﬁizer, but is within a
range of about 80 to 170°C. Additi&nally, the core
10 substance may be introduced via a feeding opening located
in between a material feeding opening and a product
discharge opening of the pressure-resistant centainer,
after the carbohydrate mixture and the plasticizer are
heated and mixed together, so that the carbohydrate mixture
15 1is molten.

After extrusion, the core substance-containing
carbohydrate mixture is cooled and solidified. By rapid
cooling and solidification then, a glassay powder
composition in an amorphous state with no crystallization

20 of the molten mattef, can be obtained. The solidification
and cooling process can be done by general methods for
glassification for food products, with no specific
limitation. For the cooling process, liquid solvents with
no hazards in terms of food sanitation, for example cocled

25 ethanol may be used or gases, for example, air and nitrogen

mzy satisfactorily be used. In case that a liquid solvent

20



A fter extrusion, the core substance-containing carbohydrate mxture is
cooled and solidified. By rapid cooling and solidification then, a glassay
powder conposition in an anorphous state with no crystallization 20 of the
nolten matter, can be obtained. The solidification and cooling process can
be done by general nethods for glassification for food products, with no
specific Ilimtation. For the cooling process, liquid solvents wwth no
hazards in terms of food sanitation, for exanple cooled 25 ethanol may he

used or gﬁ%e%séci)rfo?(%gglﬁnrf,i rztﬁds&j\;édp?g%%%iIfs]%;lé\;%gc&gﬁlX be used.

In case that a li1quid solve S use & SofVeht' can be
renoved W . r ofr.|.at ryer_ far exanpl oni cal bl ender after

gri ndi ng. é‘%}oﬁl?ag:loef i e&}egraﬁfoo%y%{%{?pg'%ﬁ?’?@c%oﬁfg?‘h‘?%ﬁ ?ﬁgerS core
substance j s gr.inded or cut using an appropriate grinder, for exanple,

CoM | | (mﬁ? MHed by Quadro) and ball mll, to obtain the powder
conposition contgining.the_ core substance in accordance with the

i nvention. The 3&& ﬁ%ﬂé%ﬁ}@%ﬁ%w&ﬁa&e FGrRFd 1GBEining Wedendi ng on
10 the_obj ect of the use thereof, Generally, however, the particle size is
50 to 3, 0FPNEURT eSS anindesl ©D0D NS BeE SRR 2 PRBOPBRAEE conposi ti on

of the present invention has a |ow hygroscopicity and has great stability
grinder, for example, CoMill (manufactured by Quadre) and

ball mill, to obtain the powder compositicn containing the
core substance in accordance with the invention. The
particle size of the powder composition varies depending on

10 the object of the use thereof. Generally, however, the
particle size is 50 to 3,000 pm, preferably 100 to 1,000
Jum.

Because the powder composition of the present

invention has a low hygroscopicity and has great stability

15 under storage, the powder composition can be used as an
agent for giving aroma and flavor or an agent for enhancing
aroma and flavor in a wide range of foods and drinks, for
example tea bag, powder drinks, powder soup, powder
dessert, candies, gums, tablet sweets, ice cream or

20 cookies. Additionally, the use of the powder composition
of the present invention is not limited to foods and
drinks. Rather, the powder composition may be used in
appropriate uses such as fragrance and cosmetic products
such as cosmetics other than foods or drinks.

25 The amount of the powder composition of the present

invention to be added for variocus uses varies depending on
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15 under storage, the powder conposition can be used as an agent for
giving aroma and flavor or an agent for enhancing aroma and flavor in a

wi de range of foods and drinks, for exanple tea bag, powder drinks, powder
soup, powder dessert, candies, guns, tablet sweets, ice creamor 20
cookies. Additionally, the use of the powder conposition of the present
Invention is not limted to foods and drinks. Rather, the powder
conposition nay be used in appropriate uses such as fragrance and cosnetic

P odar ! 2 SRUSaapatao Wy ke AdienAdiald 0% Uorlld IR &R dRepREPunt O A"

powder conpos n-of the present” Tnvertion to be adde

vari es dependi ng,on,21 the purpo of the use thergof, the copposition of
t he povujg?w Srbézoa&&e&,dgﬁﬁg ﬂﬂ@%ﬂﬁ)(ﬁ“ﬂﬁ#“&ﬁntt U2 Gtsaret a#Ricle to
whi ch the powder iis to . be added. In other words, the amount should be an
amount Wi ?EHC r §ﬁgé’?’§§$‘a§% FRWSIRRIIT tiR A iR efe@thed ough t he
addi tion of the owder conposition of the invention. For exanple, a case
of addi nngl‘iésaoﬁS@siaﬂ%’ﬁ‘tofsW’elq REEAT QWY JUdEhEmP FRIAFRSSP sSahow
descri bed. The anount thereof significantly varies, depending on the type

of the polRePbégdpoding dmtanderd afifeqty gnstugh fidwel addueiak o6 Whéch the

conposition is to be added. Generally, the amount is within a range of
0.01 to BWEpINESPRssitieon stfalths irernbionh or For wxanmled erabdase a range
of 0.1 to 3% by mass of the total thereof.

of adding the composition of the invention to foods and

drinks is now described. The amount thereof significantly

varies, depending on the type of the powder composition and

10 the type of a food or drink to which the compositien is te
be added. Generally, the amount is within a range of 0.01

to 5% by mass of the total of the food or drink, preferably

a range of 0.1 to 3% by mass of the total thereof.

15 Examples
The invention is now described in detail in the

following Exampleé. However, the invention is never
limited by these Examples.’
Example 1

20 360 g of trehalose (manufactured by Hayashibara Co.,
Ltd.), 330 g of palatinit (manufactured by Palatinit), and
29 g of modified étarch (manufactured by National Starch
and Chemical} were dissclved in 200 g of ion exchange
water, and heated to a boiling temperature of 135°C under

25 agitation at 100 rpm with a three-one motor (manufactured

by HEIDON), to obtain a molten matter. 75 g of orange oil
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15 Exanpl es The invention is now described in detail in the follow ng
Exanpl es. However, the invention is never I|limted by these Exanples.'
Exanple 1 20 360 g of trehal ose (nmanufactured by Hayashi bara Co., Ltd.),
330 g of palatinit (manufactured by Palatinit), and 29 g of nodified
starch (manufactured by National Starch and Chemical) were dissolved in
200 g of ion exchange water, and heated to a boiling tenperature of 135C
under 25 agltatlon at 100 rpn1mnth a three-one notor (manufactured by

HEI DON) ,  t @n00t £ Se e &R wnccmgséo féterggt%aagecesrgo%atamfiUta%t ured by

Takasago Internatlonal Cor por at 1 on) t he” nol ten matter, under
agltatlon r f y us ka Kogyo
Co., Ltd. %&&§H Ogﬁ$ﬁﬁ gegﬁﬁﬁéﬁﬁégét§§§gy %gR#éEgPB wI%é enulglon was

t f d d

Fromthe Of ec%“. on%%ﬁ%% ShaPafYatEEEn R rahiEBraki ke RRevE £o Sopr opyl
| cohol t f dj d t Th ded
ﬁaf?e? 7 e et R R P rERREe AL B Ef-i:ﬁgc THE | Fet- f%p 10
evapor renove i roP alcohol on the surface of the particle.
The podderBIhHLeT (FoR STRBPLNFFRRGLUES S8 ETEAL840Rs YO ipdes ERebUGh o

20-mesh sieve (at a sieve _opening of 840 m and be |eft on a 60-nesh sieve
(at a then extruded under pressure from the ejection opening into

a cooling tank placing therein iscopropyl alcohel at -25°C,
for grinding under agitation. The resulting grinded matter
was dried under reduced pressure at 40°C, using a rotary
10 evaporator, to remove isopropyl alcohol on the surface of
the particle. The powder composition after drying was
sieved so as to pass through a 20-mesh sieve (at a sieve
opening of 840 pm) and be left on a 60-mesh sieve (at a
Sieve opening‘of 250 pm) . The powder composition of 480 g

15 as left on the 60-mesh sieve was ocobtained.

Comparative Exampie 1
In the same manner as in Example 1 except for the
use of 360 g of sucrose in place of trehalese, a powder

20 composition of 400 g as left on the 60-mesh sieve was

obtained.

Comparative Example 2
In the same manner as in Example 1 except for the
25 compeositicon of the carbohydrate mixture, which was composed

of 540 g of palatinit (manufactured by Palatinit), 144 g of
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si eve opening of 250 Mhi) . The powder conposition of 480 g 15 as left on
the 60-nmesh sieve was obtai ned. Conparative Exanple 1 In the sane manner as
in Exanpl e 1 except for the wuse of 360 g of sucrose in place of trehal ose,
a powder 20 conposition of 400 g as left on the 60-nmesh sieve was
obt ai ned. Conparative Exanple 2 In the sane manner as in Exanple 1 except
for the 25 conposition of the carbohydrate m xture, which was conposed of
540 g of palatinit (manufactured by Palatinit), 144 g of 23 dextrin WE = 8;

manuf acturdg&@yi%tﬁﬂtﬁnb;%sfﬂzfél:tu'r_EElUBPr Ma@%utalntidCéhe?ﬂQ:a 6 g of

nodi fied starch (manufactured by National Starch and em cal) and except

for the bqhhiﬂgtggn@g[atﬂ£8_§egngig%ﬁégofamggwq§%$€§&%gQg§ition of 500 g as

| eft on the 60-nmeSh siéve wWas o . Conpar at anple 3 In the sane

mxtare. iR gt Rk ch8hat 'S eaR B ARG St 1) R SRR n Ve -
8; nanhf tured t sutani _Chenical | ndustry ., Ltd.) and except for
t he boiIiﬁ%mfeﬁ%%?%?%?éngegeﬁpef2§EFeasﬁ&wﬁ%r14é§ﬁpo§i??8935f 430 g as left
on th6560]§§%£53i ¥§nm@§ %googtggn?gft on the 60-mesh sieve was

obtained.

Comparative Example 3
In the same manner as in Example 1 except for the
10 composition of the carbohydrate mixture, which was composed
of 391 g of sucrose and 337 g of dextrin (DE = 8;
manufactured by Matsutani Chemical Industry Co., Ltd.) and
except for the boiling temperature set at 125°C, a powder

composition of 430 g as left on the 60-mesh sieve was

15 obtained.

Comparative Example 4
400 parts by mass of sucrose and 327 parts by mass
of dextrin (DE = 8; manufactured by Matsutani Chemical
20 Industry Co., Ltd.) were mixed together, to obtain a powder
mixture. Feeding individually the powder mixture at a
speed of 70 g/min, ion exchange water at 8 g/min and lemon
oil (manufactured by Takasago Internétional Corporation) at
2.4 g/min into a kneader heated at 100°C, for melting and
25 kneading, a molten carbohydrate matter was prepared, which

was then extruded, cooled and solidified. Grinding the
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Conparative Exanple 4 400 parts by mass of sucrose and 327 parts by nass

of dextrin {DE = 8; manufactured by Mtsutani Chem cal 20 Industry Co.,
Ltd.) were m xed together, to obtain a powder m xture. Feeding

i ndividually the powder m xture at a speed of 70 g/mn, ion exchange water
at 8 g/mn and lemon oil (manufactured by Takasago I nternational
Corporation) at 2.4 g/mn into a kneader heated at 100C, for nelting and
25 kneadi ng, a nolten carbohydrate matter was prepared, which was then
extruded, wemobrtingdsebladFleadmaGtipdiagnt Remd4d 1r asl teiiRe ;5@ ivgid i ed
matter with a mll and sieving the grinded matter so as to pass through a

20-nesh sipvenaed Battbel 5o0RsatB0pARSh tRkBUEH I%%‘Aﬂ\%r hC%fIl%%}' f 220
g as left on the 60-nesh sieve was obtained.” 5 nparative anp

the sane med¥eromsai BoCRERAN aikve Exa t of dextrln
of DE = 19 (manufactured by Matsutan?B g%lgaﬁ&§%35§%% ggz

place of tiherdO-gexhei B 0Lﬁe§ﬂ”3§%gk'%SsEéﬁﬁgkﬂe@ and except for the speed

of feeding water as set at conposition of 190 g as
| eft og the 60-nmesh sieve was obtalned Cbnparatlve Exanple 6 15 576 g of
trehal ose (manufactured by Hayashi bara Co. Ltd.), 118 g of palatinit

(Menuf act s G %, ol 8 bbb 0780

In the same manner as in Comparative Example 4
except for the use of dextrin of DE = 19 (manufactured by
Matsutani Chemical Industry Co., Ltd.) in place of the

10 dextrin in Comparative Example 4 and except for the speed
of feeding water as set at 4.2 g/min, a powder composition

of 180 g as left on the 60-mesh sieve was obtained.

Comparative Exampie 6

15 576 g of trehalose (manufactured by Hayashibara Co.,
Ltd.), 118 g of palatinit (manufactured by Palatinit), and
26 g of modified starch (manufactured by National Starch
and Chemical) were dissolved in 2%0 g of ion exchange
water, and agitated at 100 rpm with a three-one motor

20 (manufactured by HEIDON). At 122°C, trehalose crystallized
and lost its fluidity, so that a liquid core substance

could not be included in the carbohydrate matrix.

Example 2

25 The powder composition of Example 1 was added to a

chewing gum base composed of 20 parts by mass of gum base,
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26 g of nodified starch (manufactured by National Starch and Chem cal)
were dissolved in 250 g of ion exchange water, and agitated at 100 rpm
with a three-one notor 20 (manufactured by HEIDON). At 122C, trehal ose
crystallized and lost its fluidity, so that a |liquid core substance could
not be included in the carbohydrate matri x. Exanple 2 25 The powder
conposition of Exanple 1 was added to a chewi ng gum base conposed of 20
parts by nass of gum base, 25 66 parts by nass of powder sugar and 14 parts
by mass o6 gamtsybypass Of 486hjerassgat ahd thepapgsgbp hase. okfter
flavoring, the chew ng gum base was kneaded at about 40C for 10 m nutes

and spreagorird sy et Gl 4T kbe hfiéHJdofUlheScREwSng/ §linChaseQNPRESLEVE
Exanples 7 through 11 In the sane manner as in Exanple 2 except for the

use of theliRdnMiral tROWeewLRIPOShtbR8s RhsCpARaRAHI X€ akBuExqpkes 1
through 5 in place of the powder conposition of Exanple 1, stick chew ng

guns of Cgaanadl nienXedPhes o ou 1 btai pgd : A test 1
of powder conpositions> 15 Theprp%%'erg@o%pgisg?fc:lgoﬁsEgéggafleiggaﬁg‘é%gwpl el

and Gonparaty wr &xampl es 1 through 5 were stored in a thernostat with a
constant hum dity as set at 50C and a relative humdity of 75% for 12
hours.' After storage, the.

Comparative Examples 7 through 11
In the same manner as in Example 2 except for the
use of the individual powder compositions of Comparative
10 Examples 1 through 5 in place of the powder composition of

Example 1, stick chewing gums of Comparative Examples 7

through 11 were obtained.

<Storage test 1 of powder compositions>

15 The powder compositions prepared in Example 1 and
Comparative Examples 1 through 5 were stored in a
thermostat with a constant humidity as set at 50°C and a
relative humidity of ?5%, for 12 hours. After storage, the
states of the powder compositions were observed. The

20 powder compositions of Comparative Examples 3 through 5§
were caked and could not retain their powder states.
Al ternatively, thé povwder compositions of Example 1 and
Comparative Examples 1 and 2 retained sufficient powder
fluidity.

25
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states of the powder conpositions were observed. The 20 powder conpositions
of Conparative Exanples 3 through 5 were caked and could not retain their
powder states. Alternatively, the powder conpositions of Exanple 1 and
Conparative Exanples 1 and 2 retained sufficient powder fluidity. 25 26
<St orage and sensory tests of stick chew ng guns> Stick chew ng guns
obtained in Exanple 2 and Conparative Exanples 7 through 11 were stored in
a thernostat with a constant humdity as set at 50C and a 5 relative

huni dity afst&r¥dedfant? diilcry Aldls YOragex ta&%wﬁgf ; sy the stick
a

chewi ng guns were observed, while their sensory ev Ion was done. The

sensory eval uati @g;WRS chdRRga u&glBBWQ?HEEP§BtEﬂéﬁg%ks%s?ﬁﬁe“ed the stick

chewing guns for 5 mnutes, "t0 assess € expressi 0 € aroma 10 and

the chewl Rl e, Ofeldif 8l oK (GENA0 UTRo ThS, Sl Gk ghewi ng gum of

Exanpl e 2 sh apparent change n-after storage inder the
arom due e Wi [ FeT R ARG Ao stk o0 cogha s o1
expr o531 of QP BT RAN & AP HSE 17 GO Lor NELRPaF BPFIGCEXSRI o5 7
and 8 Wasé%%%és of the stick chewing gums were observed, while their
sensory evaluation was done. The sensory evaluation was
done as follows. Expert panelists chewed the stick chewing
gums for 5 minutes, to assess the expression of the aroma
10 and the chewing texture of the stick chewing gums.
The stick chewing gum of Example 2 showed no
apparent change even after storage under the conditions.
After 5-min chewing, it was observed that the expression of
aroma due to orange was sufficient, involving no aromatic
15 deterioration. |
Compared with the stick chewing gum of Example 2,
the expression of aroma in the stick chewing gums of
Comparative Examples 7 and 8 was poor.
Concerning the attachment onto teeth, the stick
20 chewing gum of Example 2 showed greaf chewing texture, but
the stick chewing gums of Comparative Examples 7 and 8
showed strong attachment onto teeth, unpreferably
organoleptically.
Further, the stick chewing gums of Comparative

25 Examples 9 through 11 were highly deteriorated during
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Concerning the attachnent onto teeth, the stick 20 chew ng gum of Exanple 2
showed great chewi ng texture, but the stick chew ng guns of Conparative
Exanples 7 and 8 showed strong attachnment onto teeth, unpreferably

organol eptically. Further, the stick chew ng guns of Conparative 25
Exanpl es 9 through 11 were highly deteriorated during 27 storage, so they
could not be subjected to any sensory test. Exanple 3 5 410 g of trehal ose
(manuf actured by Hayashi bara Co., Ltd.) and 320 g of palatinit

(manuf act urtedrdwye Padat tiney ) coubdendtsbel yeB2at280t8 Ahyl SBne%gange water,
and heated to a boiling tenperature of 140C, to obtain a nolten

car bohydr afessthatter. 72 g of powdered tea (manufactured by 10 Aiya) was
added to the nolten carbohydrate matter, for mxing for 5 mnutes, to
uniformy disperse the tea powder in the nolten matter. Subsequent steps
were done in the sane manner as in Exanple 1, to obtain 390 g of a powder
conposi ti @kdnglile ot the 60-mesh sieve. The resulting 15 powder conposition
was vivid greén derived fromthe powdered tea. Under the sanme conditions

i ommon SR 8 A S Ry e L e
Ltd.) and 320 g of palatinit (manufactured by Palatinit)
were dissolved in 200 g of ion exchange water, and heated
to a boiling temperature of 140°C, to obtain a molten
carbohydr;te matter. 72 g of powdéred téa {(manufactured by

10 Aiya) was added to the molten carbohydrate matter, for
mixing for 5 minutes, to uniformly disperse the tea powder
in the melten matter. Subsequent steps were done in the
same manner as in Example 1, to obtain 390 g of a powder
composition left on the 60-mesh sieve. The resulting

15 powder composition was vivid green derived from the
povdered tea.

Under the same conditions as in the storage test 1,
a storage test waé done. Even after storage, the powder

composition retained sufficient powder fluidity.

20
Example 4
In the same manner as in Example 2 except for the
use of the powder composition of Example 3 in place of the
powder composition of Example 1, a stick chewing gum was

25 prepared. Storage and sensory tests about the resulting

28



20 Exanple 4 In the same manner as in Exanple 2 except for the use of the
powder conposition of Exanple 3 in place of the powder conposition of
Exanple 1, a stick chewing gumwas 25 prepared. Storage and sensory tests
about the resulting 28 stick chewing gumwere done in the sane manner as
descri bed above. The stick chewi ng gum of Exanple 4 showed no apparent
change even after storage. After 5-mn chewing, 5 it was observed that the
expression of aroma due to powdered tea was sufficient, involving no

aromatic leick i Karing. glnewsbbChofBeWhNgLEUELAL Eé%?i@e're é ?%%‘é’%qugow

chewi ng texture with no attachment onto teeth. 10 Exanple
trehal ose {ymmlf act ured by Hayashi bara Co. Ltd.) and 290 g of powdery
starch syrup (DE = 20; manufactured by Fut amur a Chenical I ndustries Co.

Ltd.) were diss 0) e and.heated 15 to a
boi l i ng tenperat ﬂh\ggﬁ‘ﬂl%z%é}]&ﬂ{%t% &(Errg)rﬁ?%“e%yva %la?\ 9PaP® matter. Usi ng

EREAL CE e ey

condi t £on p er,som 03|t|o of 355 20 as |l eft on the
60- rresﬁ s?e%éq%s@%gﬁeahgt eHe exp2aB3ion' 6F Jroma die

powdered tea was sufficient, involving no aromatic
deterioration. The stick chewing gum of Example 4 showed

good chewing texture with no attachment onto teeth.

10 Example 5
430 g of trehalose (manufactured by Hayashibara Co.,

Ltd.) and 290 g of powdery starch syrup (DE = 20;
manufactured by Futamura Chemical Industries Co., Ltd.)
were dissolved in 200 g of ion exchange water, and heated

15 to a boiling temperature of 129°C, to obtain a molten
carbohydrate matter. Using Bolg of lemon oil (manufactured
by Takasage International Corporation) as the core
substance, whileltﬁe remaining cohditions were the same
conditions as in Example 1, a powder composition of 355 g

20 as left on the 60-mesh sieve was recovered.

Example 6

In the same manner as in Example 1 except for the
composition of the carbohydrate mixture, which was composed
25 of 360 g of trehalose, 335 g of raffinose (manufactured by

Nippon Beet Sugar Manufacturing Co., Ltd.) and 29 g of
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Exanple 6 In the same manner as in Exanple 1 except for the conposition of
t he carbohydrate m xture, which was conposed 25 of 360 g of trehal ose, 335
g of raffinose (manufactured by N ppon Beet Sugar Manufacturing Co., Ltd.)
and 29 g of 29 processed starch, a powder conposition of 450 g as left on
the 60-nmesh sieve was obtained. Exanple 7 5 In the sanme manner as in
Exanpl e 1 except for the conposition of the carbohydrate m xture, which
was conposed of 360 g of trehal ose, 335 g of pal ati nose (manufactured by
Mtsui Sufpdecessed tstaremd 2P eWaer npoihpeettsonr off, 480pgweer lebftposi ti on
of 470 g as left on the 60-nesh sieve 10 was obtained. Exanple 8 In the
sane manndghea$d-mestanpl evd exsepbtdonedhe conposition of the carbohydrate
m xture, which was conposed 15 of 360 g of trehalose, 335 g of maltitose
(manuf actured by Towa Chem cal Industry Co., Ltd.) and 29 g of nodified
starch and except for the boiling tenperature set at 140C, a powder
conposi ti &xaxfpl4r(07 g as |l eft on the 60-nmesh sieve was obtained. 20 Exanpl e
9 In the sane manner as in Exanple 1 except for the

5 In the same manner as in Example 1 except for the
composition of the carbohydrate mixture, which was composed
of 360 g of trehalose, 335 g of palatinose (manufactured by

Mitsui Sugar Co., Ltd.) and 2% g of modified starch, a

powder composition of 470 g as left on the 60~mesh sieve

10 was obtained.

Example 8

In the same manner as in Example 1 except for the
composition of the carbohydrate mixture, which was composed
15 of 360 g of trehalose, 335 g of maltitose (manufactured by
Towa Chémical Industry Co., Ltd.) and 29 g of modified
starch and except for the boiling temperature set at 140°C,

a powder composition of 470 g as left on the 60-mesh sieve

was obtained.
20
Example 8
In the samé manner as in Example 1 except for the
composition of the carbohydrate mixture, which was composed
of 360 g of trehalose, 236 g of dextrin (DE = 8;
25 mamufactured by Matsutani Chemical Industry Co., Ltd.) and

127 g of xylitol (manufactured by Carter Food Science) and
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conposition of the carbohydrate m xture, which was conposed of 360 g of
trehal ose, 236 g of dextrin (DE = 8; 25 manufactured by Matsutani Chem cal

| ndustry Co., Ltd.) and 127 g of xylitoJ. (manufactured by Carter Food

Sci ence) and 30 except for the boiling tenperature set at 130C, a powder
conposition of 420 g as left on the 60-nmesh sieve was obtained. 5 <Storage
test 2 of powder conpositions> The powder conpositions. obtained in
Exanples 5 through 9 were subjected to a storage test at anbi ent

t enper at uexdeqx tir30d)e flovi Binglayempétatotet 8etPAVIERO°E PR OSLLHELNS
retai ned sufficient powder fluidity after 10 storage. Additionally, the

powder corposiddidnioafdéPri2ctorageluet cosheMedsolhgsroNRASkL! i,98s had
organoleptically sufficient flavor intensities. <G| content test> 15 The
oi | cont epktadfinddhe powder conpositions obtained in Exanples 6 through 9
wer e assayed by the Essential Ol Assay Method (JP 13, Methods of Anal ysis
of Herb Drugs B- 223 to 224). The results shown in Table 1 bel ow were
obt ai ned, which indicates that sufficient anounts of the 20 core

subst ancegaA Ot e 4 ﬁ&@aQPWQEﬁPSQﬂPQ§£§£OnS- Table 1 G| content

The powder compositions cbtained in Examples 5
through 9 were subjected to a storage test at ambient
temperature (20 to 30°C) for 30 days. All of the powder
compositions retained sufficient powder fluidity after

10 storage. Additionally, the powder compositions after

storage were chewed. The compositions had organoleptically

sufficient flaver intensities.

<0il content test>

15 The oil contents of the powder compositions obtained
in Examples 6 through S were assayed by the Essential 0il
Assay Method (JP 13, Methods of Analysis of Herb Drugs B-
223 to 224). The results shown in Table 1 below were
obtained, which indicates that sufficient amounts of the

20 core substances were contained in the powder compositions.

Table 1
Example 6 Example 7 Example B Example 9
0il ,
content 7.8 7.4 7.2 6.0
(v/w %)
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(v/iw % Exanple 6 7.8 Exanple 7 7.4 Exanple 8 7.2 Exanple 9 6.0 31
Additionally, the core substance in any of the individual powder
conpositions obtained in Exanples 1, 3, 5 and through 9 was highly greatly
di spersed uniformy. When the powder conpositions of the individual
Exanpl es were 5 added to tablet sweets, the resulting tablet sweets had
great storage stability and superior taste, with no attachnent onto teeth,
as in the case of stick chewing guns. 10 Industrial Applicability As

described above hadfleianhllg, pahRecotemBObisthdde Rayiang @V thgr oscopicity,
great storage stability, easy uniformdispersion of a core substance, a

suf fi ci enthdiRiigina 1C PEweidr Horddtas iCOldh s Wstae a0k eeni  taste
wi t hout 15 attachnment onto teeth even after addition to c ewnng gun1or

Labl et swagks WA WA Mgty Grddt 1y AdEhlfed UntBGm Y. Anagent for
giving aroma and flavor or an agent
the powder compositions of the individual Examples were
S added to tablet sweets, the resulting tablet sweets had
great storage stability and superior taste, with no

attachment onto teeth, as in the case of stick chewing

gums .

10 Industrial Applicability
As desc#ibed above in detail, a powder composition
having low hygroscopicity, great storage stability, easy
uniform dispersion of a core substance, a sufficiently high
content of the core substance, and excellent taste without
15 attachment onto téeth even after addition to chewing gum or
tablet sweets can be obtained, which is preferable for use
as an agent for giving aroma and flavor or an agent for
enhancing arama and flavor, by using a specific amcunt of
trehalose as a constitutional material of a carbohydrate
20 mixture for prepariné the powder cﬁmposition containing the
core substance.
Additionally, the effect is also observed when the
powder composition of the invention is added to various
products. The products with addition of the powder

25 composition have ne apparent change or quality

deterioration of the products themselves, have excellent
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enhanci ng aroma and flavor, by using a specific amount of trehalose as a
constitutional material of a carbohydrate 20 m xture for preparing the
powder conposition containing the core substance. Additionally, the effect
is al so observed when the powder conposition of the invention is added to
various products. The products with addition of the powder 25 conposition
have no apparent change or quality deterioration of the products

t hensel ves, have excellent 32 storage stability and additionally all ows
desirabl e sberageabtpbbpekyi esdohiddidicand lgubiflanee dezibableuf ficiently
exerted even after long-termstorage. 33 Clains 1. A powder conposition
conpri si ngewiginabopydpareigexblir €heokptiesisni®sI@nice QY y mass of 5
trehal ose, a plasticizer and a core substance. 2. A powder conposition
according ¢offieiantly wherted ebencarikelydoake tiiod Wi ddyd her conprises
at | east one nenber sel ected from nonosacchari des, oligosaccharides, 10
sugar al cohols, starches, nodified starches, natural guns, cellulose
derivatives, and proteins. 3. A powder conposition according to claim1 or
2, wherein the plasticizer is at |east one nenber selected 15 from water,
gl ycerin and propyl ene glycol.
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4. A powder conposition according to any one of clainms 1 through 3,
wherein the core substance is a flavor conposition, a color material, an
acidulant, a vitamn, a 20 seasoning, a spice, and a functional substance,
or a mxture thereof. 5. A powder conposition according to any one of
clainms 1 through 3, wherein the core substance is a flavor 25 conposition.
34 6. Foods and drinks conprising a powder conposition according to any
one of clainms 1 through S. 7. A powder conposition which is obtainable by 5
melting a carbohydrate m xture conpriclizigns30 to 70% by nmass of trehal ose
and a plasticizer under heating, adding a core substance to the nolten
matter for mxing to obtain a uniformmxture, extruding the uniform

m xture while cooling the uniformmxture, for solidification, and 10.

cutting or grinding thex gsdernGofldsd t1Rn Yompti AP wder conposition
according to claim7, wherein the extrusion is carrled out with an

extruder . d&&hfdﬂ@t@%xieﬁreréﬁﬁﬁtﬂglﬁgpgw% 90RPAY h‘a%’% ofCOMPr i sing

nmelting a carbohydrate m xture conprising 30 to 70% mass _of trehal ose

and a pl astIeAZRss 08! plgaLL Blreratiangd Boca" EuﬁH’Eﬁkéch to the resulting
molten matter for mixing to obtain a uniformmXxture, éextruding the

uni form 20 m xture while cooling the uniformm xture, for

2. A powder composgition according to claim 1,
wherein the carbohydrate mixture further comprises at least
one member selected from monosaccharides, oligosaccharides,

10 sugar alcchols, starches, modified starches, natural gqums,

cellulose derivatives, and proteins.

3. A powder composition according to claim 1 or
2, wherein the plasticizer is at least one member selected

15 from water, glycerin and propylene glycol.

4, A powder compesition according to any one of
claims 1 through 3, wherein the core substance is a flavor
composition, a color material, an acidulant, a vitamin, a

20 seascning, a spice, and a funetional substance, or a

mixture thereof.

5. A powder composition acecording to any one of

claims 1 through 3, wherein the core substance is a flavor

25 composition.
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solidification, and cutting or grinding the resulting solid matter. 35

10.

15

20

6. Foods and drinks comprising a powder

composition according to any one of claims 1 through 5.

7. A powder composition which is obtainable by
melting a carbohydrate mixture comprising 30 to 70% by mass
of trehalose and a plasticizer under heating, adding a core
substance to the molten matter for mixing to obtain a
uniform mixture, extruding the uniform mixture while
cooling the uniform mixture, for solidification, and

cutting or grinding the resulting solid matter.

8. A powder composition according to claim 7,

wherein the extrusion is carried out with an extruder.

9. A method for preparing a powder composition,
comprising melting a carbohydrate mixture comprising 30 to
70% by mass of trehalose and a piasticizer under heating,
adding a core substance to the resulting molten matter for
mixing to obtain a uniform mixture, extruding the uniform
mixture while cooling the uniform mixture, for

solidification, and cutting or grinding the resulting solid

matter.
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