23 NOV 2005 DESCRI PTI ON POADER COWVPOSI TI ON Technical Field 5 The %a%&ﬁgboos
invention relates to a powder conposition containing trehal ose, ich i’s
preferable for use as an agent for giving aroma and flavor to various

foods and drinks, particularly powder drinks and chewing guns, or for
enhanci ng aroma and flavor of such various 10 foods and drinks, as well as
foods or drinks containing the powder conposition. Background of the

| nventi on Various substances Suc%ﬁ§%éﬁﬁ¥qﬁN color materials 15 and

functi onal substances have traditionally been added so far to various foods

and drinks in order to enhanc &?ER K3 order to give or enhance
aroma and flavor and to giveﬁ%o or %ﬁ%ééﬁﬁgﬁgg the functions. Desirably,

these additive substances are in powder or granule fromthe 20 standpoints
of efficient expression, easy handling and the stability of the additive
SUbStaanZchﬁﬁcgﬁngEE od for maeking these additive substances into powder
or granul €, various nethods have been known, i ncluding adsorption nethod

ont o sacchar | deTl’?%;?reasSe%t? %R\%R%‘Onsgéﬂ‘t rsy'tgga”%to'{!z\‘,\a%raf‘d granul ation
met hod.  Vari ous erirals havé alrso been known as powderi ng agents, 1
composition containing trehalose, which is preferable for
use as an agent for giving aroma and flavor to various
foods and drinks, particularly powder drinks and chewing
gﬁms, or for enhancing aroma 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, color 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 flavor and
to give color and enhance the functions. Desirably, these
additive substances 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 onto saccharide such as

25 lactose, spray-drying method and granulation method.

Various materials have also been known as powdering agents,



23 NOV 2005 granul ati on agents and coating agents for use in thezﬁ ﬂggs.
Addi tionally, new nethods and materials are also proposed. One ¥€$ﬁ

nmet hods for powdering additive substances readily volatile or readily

nodi fiabl e (unstable 5 conponents), such as flavors, spice oils, spice

ol eoresin and conposite conpositions thereof, color materials and
functional substances is a nethod for preparing an extrafine powder in a
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extrafine powder in a capsule form, including a step of
emulsifying these substances in natural gums such as gum

10 arabic, 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 method using natural

20 gums, proteins, modifieded starches and saccharides as
coating materials tend to demonstrate hygroscopic.
Concurrently, the powders have poor storage stability,
disadvantageously, so that various problems emerge such
that volatiles substances such as flavor components

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

the color modification or quality modification of color



the color nodification or quality nodification of color 2 23 hKN'%ggf 0
materials and functional substances occur with heat, light or oxi %003
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 occur, such as the increase
of the production, st SgﬁHEJcEQhQgosgggfggﬁggga%'c%%;: NS ”i‘"itsg{}&g for
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direct 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, cooling
15 and solidifying the resulting molten mixture if necessary,
and a step of grinding the resulting solidified matter to
obtain the glassy powder (referred to as “extrusion method”
hereinafter).
For example, the specification 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, sugar 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

25 hydrolyzed product) together, emulsifying the resulting two

mixtures together, extruding the resulting mixture into a



per cent age of reducing sugar on a glucose basis in the 25 hydrol yze%
product) together, emulsifying the resulting two m xtures toget hers, NOV 2005

extruding the resulting mxture into a 3 23 NOV 2005 bar formin a solvent,
elimnating excess of the solvent, and finally adding a caking inhibitor.
Addi tionally, published Japanese translation of a PCT application
(Tokuhyo) 61-502656 describes to obtain a solid conposition 5 of an
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individuals of the aqueous mixture, combining and kneading
an essential oil flavoring agent with the aqueous mixture
10 to form a homogenous molten matter, extruding the
homogenous molten 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 o0il 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 flavor included in a
20 glassy matrix, the method including a step of mixing a
trace component obtained from water-soluble carbohydrates
such as fructose with a base material composed of a
polymeric carbohydrate such as maltodextrin 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



such as fructose with a base material conposed of a polyneric car 3%?2%?
such as maltodextrin with DE of 20 or nore and additionally with

flavor, without any 25 water addition, a step of heating the resulting

m xture in an extruder of single screwtype at the glass transition 4 23
NOV 2005 tenperature of the base material or a higher tenperature, and a
step of extrusion, cooling and nDIding In order to obtain a carbohydrate
mat ri x stableto the% nper,at ur
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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-8-38093 describes a method for

15 producing a flavor-containing capsule storable for a long
term, using a hydrogenated product of processed 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 composition has Tg (glass
transition temperature) of ambient temperature or less,
using sucrose, glucose, fructose, lactose, maltose,

25 glucopyranosyl mannitol, glucopyranosyl sorbitol,

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



20 application (Tokuhyo) 9-507267 descri bes a method for produci @ﬁ{ 2005
particul ate aromati c conposition storable for a |ong ternlalthougﬁ ¥
aromatic conposition has Tg (glass transition tenperature) of amnbient
tenperature or |ess, using sucrose, glucose, fructose, |actose, naltose, 25
gl ucopyranosyl mannitol, glucopyranosyl sorbitol, maltodextrin with a DE
val ue of 18 or less and the like as 5 23 NOV 2005 carbohydrate matrices, and
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stability al ned yet. I npr 6venen een desired. A
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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. Additional
improvement has been desired. A powder composition with
these characteristic features and without any attachment
onto teeth even when added to foods and drinks such as

20 chewing gum in stick forms and tablet sweets, which can
simultaneously satisfy requirements such as good taste, a
excellent feature of giving aroma and flavor and a superior

feature of enhancing aroma and flavor, is strongly desired.



t hese characteristic features and without any attachnent onto te&h&ai%i%os
when added to foods and drinks such as 20 chewing gumin stick fo

tabl et sweets, which can sinultaneously satisfy requirenents such as good
taste, a excellent feature of giving aroma and flavor and a superior
feature of enhancing aroma and flavor, is strongly desired. 6 23 NOV 2005
Di sclosure of the Invention It is an object of the present invention to
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to gum ap tabl et sweets. The present inventors made investigations so as to
verc

15 o GHE Fﬁgeproblens. The inventors focused their attention to
trehal ose as on gfigogéiﬁduciggisdgﬁ?%gﬁagkd§§,theE V%ER?Ehglucose
mol ecul es are bdhnd %oge Yervia 1, ond_ "The inventors oun&x{hat using a
provide a powder composition preferable for use as an agent |
for giving aroma and flavor or an agent for enhancing aroma
and flavor, the powder composition with low hygroscopicity,
10 excellent stability under storage, easy ability of uniform
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
15 overcome the problems. The inventors focused their
attention to trehalose as one of non-reducing
disaccharides, where two D-glucose molecules are bound
together via 1,1-bond. The inventors found that using a
particular amount of trehalose as a constitutional material
20 of a carbohydrate mixture for a powder composition
containing an included core substance could overcome 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.



particul ar amount of trehal ose as a constitutional material 20 of
carbohydrate m xture for a powder conposition containing an incl%gggVE§¥é
substance coul d overconme the problens. Thus, the invention has been

achi eved. Specifically, the invention provides a powder conposition
conprising a carbohydrate m xture conprising 30 25 to 70% by nass of
treahal ose, a plasticizer and a core substance. 7 23 NOV 2005 Additionally,
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while cooling the uniform mixture, for solidification, and
cutting or grinding the resulting solid matter.
Furthermore, 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 (c) 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.

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

carbohydrate mixture of the present invention is a



trehal ose (a) and a plasticizer (b) and other additives, if necggﬁﬁhé. §?e
carbohydrate m xture, the plasticizer, the 20 other additives a Bre
substance are described specifically hereinbelow Further, the nmethod for
produci ng a powder conposition in accordance with the 25 invention is
described. (a) Carbohydrate m xture Trehal ose as a constitutional materi al
for the carbohydrate m xture of the present invention is a 8 23 NOV 2005
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three isomers, namely o,a-, o,B- and B,B-types. Naturally
identifying o,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. Further, the
sweetness level of trehalose is as low as 45% of that of
sugar, so trehalose 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 a glucose solution 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 isolating 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 composition of the invention, the ratio of

trehalose blended in the carbohydrate mixture is 30 to 70%



15 variety of foods and drinks. Further, trehal ose can be produce% by. a
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yeast and subsequently isolating the resulting trehal ose fromyeast, or by
a process of culturing a bacteriumin a 20 glucose solution to generate
trehalose in the liquid culture, and isolating trehalose fromthe liquid
culture. Trehalose is also comrercially available. Therefore, a
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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 trehalose include
monosaccharides, oligosaccharides, sugar alcchols,
starches, modified starches, natural gums, cellulose
15 derivatives, proteins and the like. These materials other
than trehalose are further described specifically as
follows.
For example, monosaccharides include glucose,
fructose, xylose and arabinose; oligosaccharides include
20 sucrose, maltose, raffinose, stachyose, and cyclodextrin;
sugar alcohols 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 origins may be

10



nonosacchari des, oligosaccharides, sugar al cohols, starches, &
starches, natural guns, cellulose 15 derivatives, proteins and t ‘Né 2005
These materials other than trehal ose are further described specifically as
foll ows. For exanple, nonosaccharides include glucose, fructose, xylose and
ar abi nose; oligosaccharides include 20 sucrose, naltose, raffinose,
stachyose and cyclodextrin; sugar aIcohoIs includes reduced pal ati nose
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pr esent ACRHPPERS to glucose. The 1n ermedlate products can

used as dextrin. The hydrolysis level of dextrin is

generally expressed as DE. However, dextrin with any

specific DE can be used without any specific limitation in
10 accordance with the present invention.

As the starch processed by 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 functional
group is bound via ester bond, specifically including
starch in acetate ester form, starch in octenylsuccinic
acid form, and starch in phosphate monoester form; starch
composed of glucose where a functional group is bound via

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



As the starch processed by nethods other than those described aeg%g
additionally, starch conposed of glucose where a specific functi pV&%Eﬁp
is added to the hydroxyl group of glucose is also used. For exanple, the
starch 15 includes starch conmposed of glucose where a functional group is
bound via ester bond, specifically including starch in acetate ester form
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d t | ude | L1 ul d,hyd
cal i”‘o's%:?os%e%?%t%n%ur?ﬁcrﬁa P R b S Ras ot 2 B B AT winey  and

i sol at ed_soybe tei Herein, these are simply shown by way of
|IIustreﬁn% %gﬁg?gaf%g?%?HUEEOtﬁ *Phe carbohydrate m xture of the

i nvention, Oth%{ t@%ﬂ ty em%(§¥% ggﬁ%f& shown by way of

illustration. Materials for use in the carbohydrate
mixture of the invention, other than trehalose, are not
10 limited 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 used 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 limted to these exenplified materials. Additionally, these terials
ot her than trehal ose can be used singly or in conbination of tmgﬁ%§0h€%¥ﬁ
thereof. (b) Plasticizer In accordance with the invention, a plasticizer is
15 used in order to reduce the viscosity of the carbohydrate m xture during
melting. The plasticizer preferably includes, for exanple, water, glycerin
and propylene gl ycol. These may be used singly or in conbination of two or
nore there The t pl asticizer to be blended 20 is generally 0.5
to 50@6b¢ ﬁass E %fsgg F%nfeto 30% by nmass based on the mass of the

car bohydrate m ture I trcrzer s wat er (Hyc rin or. propyl ene
gl ycol when usg bf’ﬁearplfzgstwr‘lézll%zg?'l | STES gelr?evrear}tflf ot 9% T9°° 10% by
nmass, pref r 1 to 696 s and refer 5 to 4% by mass
t her eof . %@”ﬁﬁwtfb I{ s?é%c% ?P%%% g%n%%tﬁifhlfhgnpresent

i nvention,. the corg> substa e to be in e carbop%drate matrix is
0

any of &r EFHRTELIS cornv%%rf\f%’h% Orll.l% ?%gt%‘fe EQ?rﬁé H58°Het hod or
Lhe rhorgenisid s JL ot In, £6F for sy Ce A sl a Ly preterable
I's requi r%%tta%cpr eve 1&1}15 C!L)} e}%]!'é) é%ékg)fe dJl.'lor use in accordance

with the present invention includes a substance which is

required to prevent its deterioration due to

hygroscopicity, caking, component evaporation, component

10 change, color modification 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, wvitamins, seasoning, spice,

15 functional substances, or mixtures thereof. 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



hygroscopi city, caking, conponent evaporation, conponent 10 chagégjc-:-lH Qpﬁﬁﬁ
nodi fication or color fading and which is preferably released int 9

presence of water during ingestion or in case of addition to foods or
drinks. Such core substance includes, for exanple, flavor conpositions,
color materials, acidulants, vitamns, seasoning, spice, 15 functi onal

subst ances, or mxtures thereof. These substances preferable for use as the

core substance in _accord e w t [ i_.0 re scri_bed bel ow
Sonei T oSt RSl nAERREIARaCILLY | RE BIBNO% RGP ESINAed DO

COMPOS {19PBeL 07 o SSBNEMRLANR! nEe,h REACUGHAY ROWISaY I Moty A, be

sel ect ed” cifica fl'avor composi tiod incl udes, Tor exanpl’e, but is

not 1iniged t o, giLEUS HLAYQLL! M QTLOLaNge.l fIu. (A abe It and, the Iike

m appl €, "banand, “grape, peach, rawberry, pi heappl e and

the | ikey. Blel] 4oLy gh PERRELH NLaroBsal Wl 130 1 hed 16, bl ce 11 avor

cinnanon, nutmeqg ‘and clove,” nut flavor

from_wvani] |l a of f ee 0co hazel .n and.the Lik t flavor fromtea,
greenr? tegi%%%rtgﬁoTiﬁ%}ﬁfl568?5Fr899ngéf gﬁk§éaf%8d?h§u§§avgg’beef, chi cken,
sal non, and th and dairy fIavg; fromm |k, heﬁge.%pd t he
avor but a s

i ke. Asféﬁ ??av8?$ E#E?ﬁﬁ@??oﬁégeon y conp03|F A &°&° al S0 essenti a
olls and oleoresin as active components extracted from some

flavor types are also used. §8Still further, the flavor

includes synthetic flavor such as citral, geraniol, 1-

10 menthol and vanillin. Additionally, flavor prepared by
mixing them at an appropriate ratio can be used as well.
Additionally, aroma components from coffee, tea (e.g.,
black tea), fishery products (e.g., dried bonito fillet),
and naturally occurring fruit Jjuices, as obtained by steam

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

As the color material, any edible color material is
satisfactory with no 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, naturally occurring color materials such as f-
carotene, paprika color material, anatol color material and
oil-soluble color materials such as chlorophyll, water-
soluble 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
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and ol eoresin as active conponents extracted fromsone flavor tyg rg

al so used. Still further, the flavor includes synthetic flavor ¢ N6 2005
citral, geraniol, 1 10 nenthol and vanillin. Additionally, flavor prepared
by mxing themat an appropriate ratio can be used as well. Additionally,
aroma conponents fromcoffee, tea (e.g., black tea), fishery products
(e.g., dried bonito fiIIet) and naturally occurring fruit juices, as

obtained b 5te%§5%509'%k F aQ%ﬁ?ﬁ% (xlglégﬂ fl&g ggt{ tlon may

be used““AR°the color e col or erial sa |sfactory
with no s eC|f| i a C |t|on of the
pr esent F%v%ﬁt? A |s bg%beoﬁggdogoégl ?odd%g§ Ksc&%&%ﬁ edi bl e col or

naterlal cl udes, xanpl atyr 0GR ol or naterl | s such as
- carof %ﬁ%rl%gﬁrFE Bls ¢&l 8r St gr?a t%ha%ﬂ églor qxﬁérla '€|1-soluble

color eri such chl_or ophyl er- ,sol ubl e turaII occurrlng

col or rm#%??’éfi%ngueﬁ gs 255808 E’?né:lg‘le and S nsEESH (I)nnalyggor dem c}' Yt ape skin,

red It _an Q |k% +an and synthetlc color materials. Wen the powder 14 23

NOV 2005°28HhBRFE PBn 5t Hhe Ofr #8&Rt i nvention is to be used for the cases

ot her than foo or_drinks,, apparently, -cal o terlals usabl.e are not

limted to edigﬁ% co?ldutn?%rfg %.Qefkpfg |ﬁ638§§?he lgna “the 1 ke,

may be u§ed in

dmaric acid, dl-malic acid and ascorbic acid. Depending

t hese

on the use and the like, these may be used in combination
of two or more thereof.

10 The vitamins include, for example, vitamin B1,
vitamin A, vitamin D, lipoacid, nicotinic acid, wvitamin L,
vitamin K, or salts thereof such as sodium salts thereof,
hydrochloride salts thereof, and derivatives thereof such
as acetate ester thereof. These vitamins 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, acrid spices such
as clove, garlic and cinnamon, herb spices such as basil
and parsley, and seed spices such as cumin and anise.

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

more thereof.
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5 conbination of two or nore. The acidul ant includes, for exanple 'g§i
acid, fumaric acid, dl-malic acid and ascorbic acid. Dependi ng %%g#%e2@¥%
and the |like, these may be used in conbination of two or nore thereof. 10
The vitam ns include, for exanple, vitamn Bl, vitamn A vitamn D,

| i poacid, nicotinic acid, vitamn L, vitamn K, or salts thereof such as
sodiumsalts thereof, hydrochloride salts thereof, and derivatives thereof

such _ as acel alg ol gl d g0l These.y {AUL N, LR Be USedil-glaaly of in

conmbi nati on of two or nore there easoni ng 1 n¢l udes, r—éxanpl e,

che cal ;5935001 09; SUeh-ag. ol s SLuLauR: o4 And el eiga.acld e scasoni ng.

and sea§%h?n ed by extraction or conposItidn of n y

¢ SeloPfl TBLELL LS L IG8RAT) SRR LG NACY TR edaLnaly of 1T

conbi nat W BF e sprce 1ncl or éxanple, acrid
001085 WElheBd ShOLen, JBELLEL20Y eloneren, Leionisag sush agypect] and
Uecdso s ot SERATLAR Rl 119,81 I0LE, ISR R 22 2000 The
action é£g|é¥§§é égﬁgeégﬂgégs from carrot and aloe. These
functional substances may be used singly or in combination
of two or more thereof. 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 aAmong 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 of the core substance at
ambient temperature (liquid or solid). Generally, the
ratio is preferably 0.01 to 25% by mass, more preferably 1
to 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 ratio is more than 25% by mass,
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perilla extract, polyphenol from buckwheat (Japanese soba plant), _chitin
chitosan, propolis, royal jelly, or fish 5 oils such as DHA and Eﬁhﬁc“fzoos
linoleic acid, linolenic acid, and crude drug powders from carrot and al oe.
These functional substances may be used singly or in conbination of two or
nore thereof. Additionally, extract solutions fromtea | eaves of green tea
and bl ack tea, coffee beans 10 and dried fish fillets such as dried bonito
fillet, nt p at fLi-ans and pouder v drj ggﬁgg fromthem and
powder pgéﬁﬁg?ﬂggfe%§r§5§g%%gf%n§fng fea Iea&é,%? f%% eé%% and dried fish
fillets &pgggg%aeé £aB8rabaoRe ysed as the core substance. 15 Anong these
speci fi ¢ exanples fi'sted as the core subst ance, the flavor conpositions are
parti cul y i +iPEgratio of the core substance to be added to a
carbohyd?g%elégéﬁé¥ é%%% S 0on the ratio of a pl asticizer 20 contained in

t he core subst 05/ 1 ] e ohyd e [ state of
the core subst§ﬂ§§1é@ngéﬁgggngﬁ%%ggggét%gea§?%§u?§ %ﬁgsgg?gfb§8g%g%hlly, t he
ratiq is r apl . ! %.hy r.ef. . to 15% by nmass.
mhen%ihemgggig ?g %g%sg%ﬁgﬁséigf&)ggaﬁggég9%§e5ﬁ§12§%§g¥.O "the core

SUbSta?g&ag?ﬁ&%ggg%ggﬁsagogmgﬁsi@&%%grQQd @@%ﬂ&%%ﬁé&%é‘%éi;ﬂg"e than 25% by

Mass,

added, if necessary. As the emulsifiers, for example,
sucrose fatty acid ester, polyglycerol 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 based on the mass of the core substance.
The antioxidants include, for example, vitamin C,
vitamin E, rosemary extract, sage extract, sodium 1-
sorbate, and 2,6-di-t-butyl-4-methylphenol. When an
antioxidant is added, the amount thereof is not
20 particularly limited, and the amount thereof may be about
0.1 to 2% by mass based on the mass of the core substance.
(e) Production process
The production method of the present invention is
described in detail.
25 The process of including the core substance in the

carbohydrate matrix containing trehalose may be any known
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sonetinmes, no structure can be made or any structure produced cang?wzoos
retained. (d) Other additives Wen the core substance is added t
carbohydrate 5 matrix in the conposition of the present invention,
additives such as emulsifiers and antioxidants may be added, if necessary.
As the enulsifiers, for exanple, sucrose fatty acid ester, polyglycerol
fatty acid ester, sorbitan fatty acid ester, propylene gl ycol fatty acid 10

I hi b fi f
oo B (RS D8 DBg B BERLSCAT R0 UL A ey = [or use

above. In case of add|t| on of an enmulsifier, the anpunt thereof is not
speci fi c%ﬁ?? fImted and, general ly, the am)unt is 0.1 to 3% by nass 15
based on the ss of,.the Cor € s%)st nce. The antioxidants i ccil ude, for

exanpl e, vitantiFCt gt' at r%%%rrar@e HKITEETS safd 83???'8 £/ sodium 1-

bat d_2, 6-di h ti oxi dant dded,
f ﬁre o £k Y S B Bk, ﬁfﬁ%&%”gﬁa % he amount ther el

(o) Br ottt PR AT BER<E Eérsrsﬁu??%ﬁ REnbY P SengAseean Rvention i
car bohy dFBES: Rt FAOEohtai SPRG L FARAPDES TRy BaoARy SEhors o

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 to 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. Additionally, such amount is
not preferable in terms of energy efficiency. Heating is
15 done in a cooking 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 higher, so that the
stability to water and temperature is deteriorated, which
25 1s not preferable. When the content of residual water is

too small, the viscosity of the molten carbohydrate matrix
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17 23 NOV 2005 process, which includes batchw se process and cont?ggggz 0
process. According to the batchw se process, for exanple, water i 38 %o
constitutional materials of a 5 carbohydrate mi xture at 15 to 50% by nass
based on the total mass of the constitutional materials and the resulting
m xture i s dissolved under heating. The amount of water to be added is not
specifically limted to the range described above. Wen the anount of water

added isi%ﬁik%%e%@%'d’ Qovguar . d tod s vl ydid#ﬂgy{;ttao?m praly heat the

m xt ure. én the andunt” of water 1s too MicC ernatively, Tt requires a

I tiye d t und [ [ Iy, h
ount i qu%ﬁ)%t_ocslée ?ﬁg %Pge %E@Eaﬁgg e%l% q,rs P‘?)(q::ltl ncyf.ébi%da éI(r:])gal sy15sggne

anount is preferable in terns of enérgy ef

N a cookkag Lessels ot |ddifot!Midn LASAIILDt ol pPRLELcl Dothes Ol ten

car bohydrate matrix reaches about y mass, nore preféerably about

1 to 6% by ARgs HH%; 1AL n[}tg SHIRE AL é%‘%aﬁc?%’eggﬁ 80 th u§§8p°5i tion of

the carbohydrate matrix, I's preferably wt a range O about 110

o 200C, LS ACELADIL I G 'AB ON. AP0 22019, TTAC. vhen the

content of residual water in ca e matrrx i S too much, the water
tabi 11t P18 asiartan g i ol SRAGL Liko S By BE page 11 1T
nperature 1s deteriora , whi'c
carbohydrate matrix can be decreased.
The core substance is then added to the resulting
molten matter. Simultaneously, 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 while
the matrix is at a molten state, the resulting uniform
mixture containing the core substance is charged in a

15 sealed container and is then extruded from an ejection
opening (die) under pressure. The shape of the extruded
solid matter may be variable, depending on thé 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, where heating, mixing and
extrusion can be done in one container. The extruder

25 includes, for example, KEXP extruder manufactured by

Kurimoto Technical Industry Co., Ltd.
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25 is not preferable. Wien the content of residual water is too ?S§§2’25@§
viscosity of the nolten carbohydrate matrix 18 23 NOV 2005 is inc %,

that it becones difficult to uniformy disperse the core substance, which
is not preferable. Wen a plasticizer other than water as the plasticizer
Is wused in conbination, the content of water can be reduced, 5 conpared
with the case of single use of water as the plasticizer, so that the nolten

viscosity of the, eAcbaludtaLe -aRl Lk qan die depleanpthe e core substance

is then added to the resulting nolten matter. taneously, of her

addi 1 vespamahe b addad ribuiaaessary o Al ecAgkE atLAG LheeT esul ting

mxture wth an agitation apparatus s Speed agitator or line

T Xer 10 BLERAre A W I l SRT SO MU WRLLE Nt hecRLELY LI S at 2

nolten state, the resulting uniform mxture containifng the core substance

o echar ogigh e chieaed e el nele L4 Sulbepoerd Lugedolkpm agzel cot i on
et | YPERETANEY Wi SIS el and SRR EhEn hes ) “The
ﬁgg;gggoi‘{%& [?gl%ﬁlsscog%'éh%rr'}ata{'n"c?'s)ﬁbssécﬂ&lr?ﬁlrfxéﬂr\?&e{i"“ e hal, eXig uder or
g a” pressure-resistant contal ner w h extrusron Sstrew or
temperature depends on the composition of the carbohydrate
mixture and the amount of the plasticizer, but is within a
range of about 80 to 170°C. Additionally, 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 container,
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 matter, 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 cooled

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

may satisfactorily be used. In case that a liquid solvent
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extrusion plate is used, where heating, m xing and extrusion CanéB?QS@Q%o%n
one container. The extruder 25 includes, for exanple, KEXP extrud

manuf actured by Kurinoto Technical Industry Co., Ltd. 19 23 NOV 2005 In the
machi ne for use in the continuous process, the carbohydrate m xture, the

pl asticizer, the core substance and the |like are introduced through a
constant weight feeder unit into the pressure-resistant container, 5 where
t hese conponents_are heated an nixqq,tqgethe&) (kneadqg t oget her) and
subsequent! Y°&%t FREeFOCTHEIe o § O ERTer R URS dSFENERE it the® 2 onposi t i on
of the carboh dra%e m xture _and _th annuntéﬁf Hhe(flast'cizer, but is
within aapPﬁﬁéng S aBoYE T80 OF 0 SIFTE AT Hi BHal Ty e TbYeE 10 subst ance nay

be introduceg.via a feeding opening located in between a material feeding
openi ng ghd"&*BPoduct di scharge opening of the pressure-resistant

container, after the,carpohydrat i xture and the pl ast.ici zer,.are heated
and mi xed togetﬁ%?,Sg%lgﬁgie¥hga5§Pg%ﬁ§aF§t@a%F%fué%n NEG %N, After
extrusion, th ore substance-contai nin carbo%ydrate m xture i s cool ed and

sol i df {1 GHTBFUPEBFECSCo8 SR AR S8t (AT (T B R P HARES ay powder
COMPOS! {0l 4.0 AL RS =1 Rt MR i A L4 28 Qldlopladde ol ter

ball mill, to obtain the powder composition 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 um, preferably 100 to 1,000
um.

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 various uses varies depending on
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and cooling process can be done by general nethods for glassifi cgéi\%\{ltz éﬁ'
food products, with no specific Ilimtation. For the cooling proc § d
solvents with no hazards in terns of food sanitation, for exanple cool ed 25
et hanol may be used or gases, for exanple, air and nitrogen may
satisfactorily be used. In case that a liquid solvent 20 23 NOV 2005 is used
for cooling, the solvent can be rem)ved with an appropriate dryer for

exanpl e ni cal_ bl end he sal.i d| fied capbphydrate matri x
cont ai ni R St RETPESE corgrézﬁ‘ﬁstance |s grl ndt-ll:1 Thls Sl%%%ré %% g%%r opriate

gri nder, for exrrp Ml | aclyre by .Qu and, ball mll, to
obt ain tﬁ@ Sgwdg corrp%etl ‘of co al rﬁn% c?mé/n%oofg é%%s‘tlance i nnaccordance
vvlththelnve rtlcle S|ze the ition varies
dependi na 8?1 Eﬁf’é‘cﬁ%& Qn Use T her eo ‘—’Pﬁﬁer al'ii Showever t he
particle_ si 50 to 3, OO(ig,'o éﬁreé‘%rabaga/ou 0 to 1. 000 Because the powder
corrp05| tf”85 Sf’ H? BFRYBT ShOEh DR ha A oW Wit st obT YT y"andS has gr eat

st abi nder tor.a onpo t| on e useg agent
for g % P Do efIlé%(?;nd&geae%E d:%ttﬁfo?%hhgh%ﬁ% Tt B ngﬁ?l avor in a
wi de ran f f oo e d Or. npl e t wder drlnks powder
soup, po&ﬂ(‘é’ dé’é’g‘?ﬂm%&g Mdi%es thgeljr%snv% q—blloerf s&%&t seg‘faﬁ"% Cr Earfivt

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 composition is to
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 Examples. 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 starch (manufactured by National Starch
and Chemical) were dissolved 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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20 cookies. Additionally, the use of the powder conposition of the res
invention is not limted to foods and drinks. Rather, the pomder 2
conposition nay be used in appropriate uses such as fragrance and cosnetic
products such as cosnetics other than foods or drinks. 25 The anpunt of the
powder conposition of the present invention to be added for various uses
vari es depending on 21 23 NOV 2005 the purpose of the use thereof, the
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range ofe0,0d; of 0,226 P Bsa-eLat b cbOLY ftrhgepko%g,lgxnaé@ U Pref erably

a range o _ y ness o hereo | s he i nvention
I's now d@r?& Q)?Qrﬁ@eﬁ%ﬁétiér' greggurfeog%gw 29 FX3R§3n 'é%‘@%‘é% S
i nventi on never imted by these anpl-es.
a cooling tank placing therein isopropyl alcohol 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 um) and be left on a 60-mesh sieve (at a

sieve opening of 250 um). The powder composition of 480 g

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

Comparative Example 1
In the same manner as in Example 1 except for the
use of 360 g of sucrose in place of trehalose, 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 composition of the carbohydrate mixture, which was composed

of 540 g of palatinit (manufactured by Palatinit), 144 g of
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Exanple 1 20 360 g of trehal ose (manufactured by Hayashi bara Co., ﬁﬁ&k’? 5
330 g of palatinit (manufactured by Palatinit), and 29 g of nodi ?? S g? h
(manuf actured by National Starch and Chemical) were dissolved in 200 g of
i on exchange water, and heated to a boiling tenperature of 135C under 25
agitation at 100 rpmw th a three-one notor (manufactured by HEIDON), to
obtain a nolten matter. 75 g of orange oil 22 23 NOV 2005 (nmanufactured by

Takasago | nt er.nat i qnal r ' e}qg@ h matter, under
agitat igoﬁlevxvl %ﬁ%a (It]#gﬁ'- aggeeg{“g“';g%c?%l%%gr@(sb%nu a%f%%é%l %}g@‘({){zﬁghu Ki ka Kogyo
Co., Lt f.Qr -m e if4cati . L eS | 5 enul si on was
transfer(r.ié1 'Lﬁsrﬁ(}af g’%'éx'[i'%cg'i)onrgﬂcf/:%%o@rég%og?ﬁ%‘%geg{:%tggd under Ipressure

from t he (HafGlehdt aReR0 NIEQnd cOeLL00 Jankcebaclag) theselpcLaonr oy

al cohol r I Ng under agi ion. e resulting grirnded matter

was dri ga(}olénq%rﬁ rk%q_cligﬁ% p%eﬁ&%%{aet@é 4é)eCc O%Jéi ﬂS‘% r Oaft %%%/e&é) evaporator, to

W
remove i SOPropy € surface e par The powder

conposi tion after. dryi S sieved s 0. Pa hrough a_20-nesh sieve
(at agsié:\%npoosﬁg:ﬁio%g 004]% uan% e'LaenPéitbée)nlag?% %‘ﬁargg%%-ﬁggﬁes‘f%\s/e (at a sieve

opening Q t%S;L%eDcm' The powder conposition of 480 g 15 as left on the

60- mesh si'evé Was obtai ned. Conparative Exanple 1
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
0il (manufactured by Takasago International 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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In the same manner as in Exanple 1 except for the use of 360 g r
in place of trehal ose, a powder 20 conposition of 400 g as Ieftq%Héﬁﬁéﬂﬁg
60- nesh sieve was obtained. Conparative Exanple 2 In the sane manner as in
Exanpl e 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
23 NOV 2005 dextrin (DE = 8; manufactured by Matsutani Chem cal |ndustry

Co., Lt f i gi r c ed; hy; Nat ikapnal Starch and
%ng%ﬁ:qr@ ébﬂ?{@f'écﬁ SLAr&Pen (gepui actyy Qlaxll%lg QR

Chem ca except or the boiling tenperature set at 5C, a powder 5

composi (. ly HAcbassd efd 09 s Onpah,sheys-yagn GhLabnady pamparative

Exanpl e e sane nmanner as 1n Exanple™1 except for the 10 conposition

of the SUORYILA e ML & oub] oh ¥85aCoNRaREds1 loR00e020h SugLose and 337

g of dextrin (DE = 8; nanufactured by Matsutani em cal Inddstry Co.,

Ltd.) andee ez%bé gé%_tsr;;?%,??éié\pg ‘ngrp&g@gﬁﬁgdset at 125C, a powder

conposition o on the 60-nesh sieve was 15 obtai ned.
Conparative Exanple 4 400 parts by mass of sucrose and 327 parts by nass

Comparative Example 5
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 190 g as left on the 60-mesh sieve was obtained.

Comparative Example 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 250 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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of dextrin (DE = 8; manufactured by Matsutani Chem cal 20 Industry_Co.,

Ltd.) were m xed together, to obtain a powder m xture. Feedi ng i%ﬁPWPGBQqu
the powder m xture at a speed of 70 g/mn, ion exchange water at 8 g/mn
and lemon oil (manufactured by Takasago International Corporation) at 2.4
g/mn into a kneader heated at 100C, for nelting and 25 kneading, a nolten
carbohydrate nmatter was prepared, which was then extruded, cool ed and

11 andoE; BTG PO 0 Aed iiter b, TARAH O s S00EE "l ove
and be  LeLl, 90:8.00UIER 8 PR PO, £OMRBSI 14 0.1 220 0 Bl ©TL on

t he 60-nEs s obt’ai ne nparative e ‘same nmanner
as in Copgparati.ve |le 4. except .for the e 0 extri = 19
(manuf ac u?¥8r6§lg’ rsgﬂtcglr%m e u(?nalbz"lgnedus sry éc?e%t%tf‘)a}?%‘?%lg%ec of the 10

dextrin in ar.ative EX |l e 4 and except for_ the speed of feeding water
as set afoﬁfzg gf"r%nﬁl,tezf ﬁg\%%lp%c?oar%ogﬁ ipgrn&ao]?e 13904%1%2 ﬁ?ré?"tu%% he 60- mesh

si eve. was, ot ai,ned. .Conparative Exanple 6 15 576 g of trehal ose
(manu ac?ﬁrgdgﬁﬁ%ﬁg

&éshibara Co., Ltd.), 118 g of palatinit (manufactured
by Palatinit), and 26 g of nodified starch (manufactured by National Starch

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 75%, 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.
Alternatively, the powder compositions of Example 1 and
Comparative Examples 1 and 2 retained sufficient powder
fluidity.

25
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and Chem cal) were dissolved in 250 g of ion exchange water, and g%@t %8
at 100 rpmwith a three-one notor 20 (manufactured by HEI DON). At \ 2005
trehal ose crystallized and lost its fluidity, so that a liquid core
substance could not be included in the carbohydrate matrix. Exanple 2 25
The powder conposition of Exanple 1 was added to a chew ng gum base
conposed of 20 parts by mass of gum base, 25 23 NOV 2005 66 parts by mass of

powder sugar and 14 parts b ss of _ corn syrup, to 0.4% by mass of the
chewi ng §8Fr?5§§@.a%1t §?ns?FévggFﬁ§,ofhétt‘:ﬁ&/\%{i@‘?’bﬁ% B8E~ was kneaded at

about 40C for 10 mnutes, and spread, ,tocgr_erﬁare a stick chewing gum 5 at 3
g/ stick. Conpar3ti%e BRAMNEINS RN 1 HHROREG mither as in Exanpl e

2 except for the, use of the indjvidual powder conpositions of Conparative
10 ExanpfFe@Parghi¥aghxamphep) Z\thB?u‘Ehelgob(ﬂE? 2bApB<i 7oA of Exanple 1,
stick chewi ng guns of Conparative Exan’gl es 7 through 11 wer e obtained.

<St or agetheEfostat Bohber EORPLHRPEI BHRLAIEYTRE PBhdRF 2Bripdididns prepared
in Exanple_ 1 and . Conparative_Exanples_ 1 through 5 were stored in a

t her mbst AF1@FL e b eBASE B¥t Chufr i Egra?s}é?uaﬁ 53¢ BT HOTd%t i W huni dity

of 75% for 12 hours. After storage, the _
! states of the stgck chew? g 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 great 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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states of the powder conpositions were observed. The 20 powder coggﬁab&i%gg
of Conparative Exanples 3 through 5 were caked and could not reteé &
powder states. Alternatively, the powder conpositions of Exanple 1 and
Conparative Exanples 1 and 2 retained sufficient powder fluidity. 25 26 23
NOV 2005 <Storage 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 hugidity .as .se t 50C a relative
o ai ty SEPE358, ¢ B! TpRC ARl B b Al & S S8y (B 3

chew ng gun@ were observed, while their sensory evaluation was done. The
sensory V&l-uati on was done as fol | ows. Expert panelists chewed the stick
chewing gunms for 5 mnutes, to assess the expression of the aroma 10 and
the chewi ng texture of the stick chewing guns. The stick chewi ng gum of
Exanpl e E shgggd no apparent change even after storage under the

condi ti o¥®™ tgr 5-mn chewing, it was observed that the expression of

oo 4, RIS BULORFASH (PR IR PRk Or ot on
in the SLItgk)Cg%\gl I%%Oglcjgm%:fafpalatinit (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
carbohydrate matter. 72 g of powdered tea (manufactured by
10 Aiva) was added to the molten carbohydrate matter, for
mixing for 5 minutes, to uniformly disperse the tea powder
in the molten matter. Subsequent steps were done in the
same manner as in Example 1, to obtain 380 g of a powder
composition left on the 60-mesh sieve. The resulting
15 powder composition was vivid green derived from the
powdered tea.
Under the same conditions as in the storage test 1,
a storage test was 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
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Conparative Exanples 7 and 8 was poor. Concerning the attachnent 29$§ﬁt§8§£’
the stick 20 chew ng gum of Exanple 2 showed great chew ng texturé; Y e
stick chewi ng guns of Conparative Exanples 7 and 8 showed strong attachnent
onto teeth, unpreferably organoleptically. Further, the stick chew ng guns

of Conparative 25 Exanples 9 through 11 were highly deteriorated during 27

23 NOV 2005 storage, so they could not be subjected to any sensory test.

Exanmpl e 3 1 t a uf.acture i . d.) and
520G of SEarh T AR oy fa arnie e B0 y of
ion exchggg Jvater, and heated to a boiling tenperature of 140C, to obtain

a nolten carbohydrate matter. 72 g of powdered tea (manufactured by 10

i va) ves, 20eGolg LogELAGD, L OBV SAEARBLCH: el 0,101 °

m nutes, to un ea po n en matter.

Subsequeg%p%%§5§rgﬁ%§ goggehnagﬁg%i%g%EF%%nnegfgé igrﬁégﬁ%¥ 1, to obtain

390 g of osition € '60-nmesh Siev glpgéulting 15
powder compasttLB.YasViihd SHEClAeUNed f LamaiG., REYEILed tea. Under the
same condrt 'oRs as in ghe storage oSt f,

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 80 g of lemon o0il (manufactured
by Takasago International Corporation) as the core
substance, while the remaining conditions 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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a storage test was done. Even after storage, the powder conposithg&. )
retained sufficient powder fluidity. 20 Exanple 4 In the sane nman ng P?P
Exanpl e 2 except for the wuse of the powder conposition of Exanple 3 in

pl ace of the powder conposition of Exanple 1, a stick chewi ng gumwas 25
prepared. Storage and sensory tests about the resulting 28 23 NOV 2005 stick
chewi ng gum were done in the sanme nmanner as described above. The stick

hew f I : :
cheving gum.gfoExaTRLe 4 SHOVBY N0 ARRALAN, SN0, Sy oD AL LELe St gt age

e e
After 5-FiRCCR8W n obseér expression of aroma due to

powder ed a_.|was fLicien [ |_vi no aromatic deterioration. The stick
chew ng 5&§1Spaﬁfgﬁp é%g%éhgﬁbg¥ﬁﬁﬁg chewi ng texture with no attachnent

onto teeth. 10 Exanple 5 430 g of trehal ose (manufactured by Hayashi bara
Co., Ltd.) and 290 g of powdery starch syrup (DE = 20; manufactured by
FutanuraEChenﬁcag I ndustries Co., Ltd.) were dissolved in 200 g of ion
exchange #at"8r 4nd heated 15 to a boiling tenperature of 129C, to obtain a

nol t car bohydrate matter. _Using_80. f _l epon.oi | nyf act.ured by
Tekahgo' Tt er it | ia SCbf pBRAT PR a7 ot RERBTE 17 xce Rt HiC e

composition of the carbohydrate mixture, which was composed
of 360 g of trehalose, 335 g of palatinose {(manufactured by
Mitsui Sugar Co., Ltd.) and 29 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 Chemical 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 9
In the same 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 manufactured by Matsutani Chemical Industry Co., Ltd.) and

127 g of xylitol (manufactured by Carter Food Science) and
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substance, while the remaining conditions were the sane conditi02§£ﬁzvi8
Exanpl e 1, a powder conposition of 355 g 20 as left on the 60-nes v& %%s
recovered. Exanple 6 In the same nanner as in Exanple 1 except for the
conposition of the carbohydrate m xture, which was conposed 25 of 360 g of
trehal ose, 335 g of raffinose (manufactured by N ppon Beet Sugar

Manuf acturing Co., Ltd. ) and 29 g of 29 23 NOV 2005 processed starch, a

powder co eft on,.the 60-nesh eye was oht ai ned.

Exanpl e D H BieeBRithes %‘mPﬁrE%ﬁﬁl SR SRS dapcotalned,
of the carboh ate n¥ %g e mhl %ggogﬁd % 360 of trehal ose, 335
g of paJ%ﬁT?ﬁ) fﬂ%nﬁ daﬁy Sﬂl B85 HEYT dRF 29 g of

nodi fi ed starch a powder conp05|t|on of 470 g as left on the 60-nesh sieve
10 was %ﬁ Exanple 8 In the same manner as in Exanple 1 except for the
conp05|t|on of the carbohydrate m xture, which was conposed 15 of 360 g of

trehal ose, 335 g of naltitose (manuf actured by Towa Chem cal Industry Co.

Ltd. é and 29 of nmod gp %rch and eX%ept for the boiling tenperature
set at Iﬁ%??r pBﬁﬂEr c8 BSYEPENCEFPEPO RS ef t on the 60-nesh sieve

The powder compositions obtained 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 flavor intensities.

<0il content test>

15 The oil contents of the powder compositions obtained
in Examples 6 through 9 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 8 Example 9
0il
content 7.8 7.4 7.2 6.0
(v/w %)
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was obtained. 20 Exanple 9 In the same nmanner as in Exanple 1 excggi\gj@?(ﬁ?e
conposition of the carbohydrate m xture, which was conposed of 3

trehal ose, 236 g of dextrin (DE = 8; 25 manufactured by Matsutani Chemn cal

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

Sci ence) and 30 23 NOV 2005 except for the boiling tenperature set at 130C,
a powder corrposition of 420 g as left on the 60-nesh sieve was obtained. 5

<St or age test %% elr co osi tions> Th@ r;l)owder conpo j,Qns obt ai ned in
3o 3 g th

Exanples 5 ubj ec"“fo%le ts(‘)UbS o?%glen i ent

t t 2 30 d t
rifﬁfﬁidl”écﬁﬁ\‘w@%ﬁtp%v“%@arr?fr‘%?a. onp gpaihat, o8 “’éxaﬂa’ R gy
wd { ft t h d
b ganol 4T TR, f.%%e*ﬁ%g’?i%v%ea%?gn§1FP8§SeruPl BT e
I t.ent f th md t . 6 th h 9
ver e aecayb Pt e BRRTE FEPRR PE EBES; ARePRAGR L BRI, RBEe of Anglysi s
of F@rb;£££g§ to ggb e g%é ts h@hée§ggﬁ t?ﬁS“@abTeIag@%e sb?JOMImere
great storage stability and superior taste, with no

attachment onto teeth, as in the case of stick chewing

gums.

10 Industrial Applicability

As described 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 teeth 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 aroma and flavor, by using a specific amount of
trehalose as a constitutional material of a carbohydrate

20 mixture for preparing the powder composition 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 no apparent change or quality

deterioration of the products themselves, have excellent
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obt ai ned, which indicates that sufficient anbunts of the 20 core szgt@%g ?
were contained in the powder conpositions. Table 1 Exanpl e 6Exanpl m e
8Exanple 9 Ol content7.87.47.26.0 (v/iw % 31 23 NOV 2005 Additionally, the
core substance in any of the individual powder conpositions obtained in
Exanples 1, 3, 5 and through 9 was highly greatly dispersed uniformy. Wen
t he powder conpositions of the individual Exanples were 5 added to tabl et
sweet s, ul_ti : Wepl:s | t rage ility and

superi orgtm'g)g%g% vﬂkt%%q%g%ya%%lgéhneﬁtﬁ:l%g%ol]tg}ega?hl,os‘%sg I 1 %gg%se_ of stick
chewi ng_ 94l 10l adustitical APRHCAR I Llgseripage above in detail, a
powder conposi ti oh *°Ravi ng | ow hygroscopicity, great storage stability, easy
uni f orm dj 2r S r t fi cl igh content of the
core subgkgggg?egﬁé%fggﬁﬁggt %3%21% W %gﬁ%ﬁléegfgéc%%%;négbnto teeth even
after addition to chewing gumor tablet sweets can be obtained, which is
preferable for use as an agent for giving aroma and flavor or an agent for
enhancing aroma and flavor, by using a specific anmount of
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trehal ose as a constitutional material of a carbohydrate 20 nixturgP&g&zoos
preparing the powder conposition containing the core substance.
Additionally, the effect is also observed when the powder conposition of
the invention is added to various products. The products with addition of

t he powder 25 conposition have no apparent change or quality deterioration
of the products thensel ves, have excellent 32 23 NOV 2005 storage stability
and additionally allows desirable dlaigisnal properties of the core substance
to be sufficiently exerted even after |ong-term storage. 33 23 NOV 2005
Claims 1. A powder conposition conprising a thermally nolten matter of a
carbohydrate m xture conprising 30 to 70% by mass of trehal ose and a

plasticizer, and a coreAgog,@ggggquosamnﬁeo&%yggg SREREAIL AN AGGRL g Lo

claiml1, mhereln the car m Xtu her “conpri ses a east one

menber selec d from., nonosacchar gosac ar| r .al cohol s,
starches,? EFJ Ydé"ﬁe SHXIUEH SAMPrising 38 788’ mé%l‘? Evsaép‘? f X FSYELCT and

proteins. A powder conposition according to cIa|n1I or 2, wherein the
pl asti ci z&d 4 eprsulisiast. one nenmber sel ected fromwater, glycerin and
propyl ene glycol. 4. A powder conposition according to any one of clains |

2. A powder composition according to claim 1, wherein the
carbohydrate mixture further comprises at least one member selected from
monosaccharides, oligosaccharides, sugar alcohols, starches, modified starches,

natural gums, cellulose derivatives, and proteins.

3. A powder composition according to claim 1 or 2, wherein the

plasticizer is at least one member selected from water, glycerin and propylene glycol.

4. A powder composition 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 seasoning, a spice, and a functional substance, or a mixture

thereof.

5. A powder composition according to any one of claims 1

through 3, wherein the core substance is a flavor composition.
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through 3, wherein the core substance is a flavor conposition, a 32@@? s
material, an acidulant, a vitamn, a seasoning, a spice, and a f '%RQP
substance, or a mxture thereof 5. A powder conposition according to any
one of clainms | through 3, wherein the core substance is a flavor
conposition. 34 23 NOV 2005 6. Foods and drinks conprising a powder
conposition according to any one of clains 1 through 5. 7. A powder
conposition which is obtainable by nelting a carbohydrate m xture
conprising 30 to 70% by mass of trehal ose and a plasticizer under heating

at 110 to 200C, addng aF&&fs%nﬁ@ﬁ&@@@&pﬁiﬁn% RepoWRlct @OmPBEitieN aéddkding Xi Ng to
obtain a uniform m xture, extruding the uniform m xture while cooling the

uni form m r . s0] hdi fhcation, and cutting or grinding the resulting
solid natOé%yog?oiﬁééébtggé%%%%sition according to claim7, wherein the
extrusion is carried out with an extruder. 9. A nethod for preparing a
powder conposition, conprising nelting a carbohydrate m xture conprising 30
to 70% by mass of trehal ose and a plasticizer under heating at 110 to 200C,
addi ng a core substance fopewder sempesiien winrh cif plfemeblef by melinggato obtain
a uniformmxture, extruding the uniformmxture while cooling the uniform
m xt ur e, dapbohydtatel nfixtoat canprisingl 36 ubt710fG bermaps i afdirebglasé@nd raeplasticizeg sol i d
matter. 35 23 NOV 2005 10. The powder conposition according to claim?2
vvhlelr e: N tHelet dbhtilgose | dRkd LAYV, CaddingTRlddYd sEiRkdndl A6 8h®mdledr Bxitdir RPY |
cel I ul ose.

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
plasticizer under heating at 110 to 200°C, 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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23 NOV 2005

10.  The powder composition according to claim 2, wherein the

cellulose derivative is methyl cellulose or hydroxypropyl cellulose.
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