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to a method of producing flavor granules utilizing a fluidiz wm’lﬁ"’m)
and dryi ng nmet hod. 10Background Art There are nmany met hods *igfise* .

producing flavor granules froma raw fl avot powder obté“ﬁéd‘by*processrﬂg—h
raw fl avor derived froma natural substance such as a plant into a powdery

form and a 15method conprising mxing the raw fl avor powder, an excipi ent

and a solvent to formslurry, and Bp¥ay RryiRAgltheCsNurry is generally
known. Spray drying is a technique that is widely used not only in the
field. of the production of flavors but also in the .field of 20the
production of powder, but the technl ue had problen1that t he powder

obtained by such spray di{FHgPyererai?yVcolipriseVan eXei'prent at a high

content ratio, and as the result, the flavor powder obtained by spray
drying contains an effective fIavor conmponent at 25a .l ow content ratio.
Meanwhi | g, |h t he case where a genefal, .41 rField

The present invention relates to a method of
producing flavor granuleé,'more specificaily relates to
a méthod of producing flavor granules utilizing a
fluidized granulatioh and drying method.
10 Background Art
There are many methods of producing flavor
granules ffom a raw flavor powder obtained by
processing a raw flavor defived from a natural
substance such as a plant into a powdery form, and a
15 method comprising mixing the raw flavor powder,-an
excipient and a SolQent tc form siurry, and spray
drying the slurry is generally known. 'Spray'drying is
a technique that is widely used not only in the field
of the pfoduction of flavors but also in the field of
20 the production of powder, but the technique had a
problem that the powder obtained by such spray drying
generally comprise an excipient at a high content
ratio, and as the result, the flavor powder obtained by
spiay_drying contains-an effective flavor component at
25 a low content ratio.
Meénwhile, in the case where a general
commercially available raw material powder is used in

.
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" connercially available raw material powder is used in 4111111111111 ; the
production of flavor granules froma raw material powder derived froma
natural substance, it was difficult to remove conponents derived fromthe
raw material including green grass odor conponents, irritating odor
conponents and the like by "a conventional nethod. In order to renove such
unnecessary conponents such as green grass2odor conponents and, irritating
odor conponents, it is necessary to use a high grade raw material that has
10been specially purified, or a separate purification nmethod. However, a.
hi gh grade rawurmt gricadudtsi sratalf af 1avexpenshvees afilomt ai samecessaiylto
‘optimze treatnment conditions that correspond to a raw material used in
carrying out thewepardtel putifigatd omatethbdsudsSwanch, consegsent|ly lead to
increase in the production costs. ' On the .other hand, a fluidized
granul ati on an@hﬁﬂmqujqumegﬁwwﬁe??ﬂ@@%@@t$odeébh@@nuég@l9n©r©@ﬂ0|ng
granul ar particles by fornlng a fluidized bed by 20blowing hot air into a
raw material p&Rd&siand Qﬁﬁ iy eRTr DFARS bP @érC@Tﬁﬁmﬂne%to this

quidizeg bed t.o forn1ag Cgﬁhated masses of h% erlal powder . This
is used Pn foﬁﬁé&%ﬁﬁ%? (ﬁqWﬁPQﬁr?%oﬂnﬁr% Tl 25t ¥a?n|ng a medi cina

conponent &Jpn %1 coneﬁHIQi Pqu § %ntgbre%$9§ §3&§55) and is

al so preferable ‘he par Si ze product granul es
(U S Patent A%Wnéé@éé%ly components such as green grass odor

componeﬁts and irritating odor components, 1t is
necesséry to use a high grade raw material that has

10 been specially purified, or a separate purification
method. However,-é high grade raw material is
naturally expensive, and it is necessary to optimize
treatment conditions that correspond to a raw material
used in_carrying out the separate purification method,

15  which consequently lead to increase in the production
costs.

Cn the ﬁther hand, a fluidized granulation anf4
drying process 1s a process for continuously producing
granular particles by forming a fluidized bed by

20 blowing hot air into a raw material powder, and
spraying water or & binder liquid onto this fluidized
bed to form agglomerated masses of the raw haterial
powder. This is used in, for'example, production of
food.granules containing a medicinal component (Jpn.'

25 Pat. Bppln. KOKAT Publication No. 2003-321355), and is
also preferable for controlling the barticleysize of

product granutles {U.S. Patent Applicaticn



" 3 No 2009/0035372). Furthernore, since the fluidized granulation and drying
process uses a raw material in the formof powder, granules having any :
particle size can be produced also froma raw naterial that is 5difficult
to formslurry and thus is not suitable for spray drying. Therefore, the
fluidized granul ati on and drying process is known as a useful process that
~is applied to a relatively wide range in the field of the production of

“powder. 10However, as described in Jpn. Pat. Appin. KOKAI. Publication No.
2006- 158333, since raw materials are exposed to a high tenperature in a
fluidi zed grannbat oooandodmpger,) .usewft ree fldui «li zeich gy amd atlari darbdr yer
tends to be avoided for flavors, probably because of 15possibility of
denat ur ati on byrheat atbDosclkosurd yofnd nventdon uses a Ty pragserni i nvent ors -
have done intensive studies so as to sol ve the above-nenti oned problem and
found that flatbe §ramubés piowdshi ctyramfles dracompaentrdrds Peeglze
sufficiently concentrated and from whi ch: unnecessary conponents such as
irritating odofFaBoRBoRERESCRAY & Isserf Tehvv etk 't dif 17 1Gbit diddd *Sasi |y by
repeatedly perform ng. spray drying cycles each conprising .sprayi wat er or
a solution of Qlﬁéfﬁg-l’“zﬁoséloﬁ%l & Mot 1A bithter Iriocfuisg‘)lsc&ﬁq‘@ a%%ffl ui di zed
bed of .a raw flavor powder in,a fluidiz ranul at or, and dryer. until. the
noi sture cont enb of fiﬁélpgw fﬁg\?orreroﬁoemgcfherqe%chhleaglZfdcr%%né%%ecﬁgﬁstaﬂlrae-
content under- Ldizati Uf.). and dryi - [-a \L.Qr r. until the
noi sture cont eé% %gbt ﬁéoggvsv(sf I-lavok?l%gglwd%% r:Lnsrgel}a%éﬁﬁedsl \gnlue%usl%l itgl%ﬁ%srmi sture
~content (Ue). 3JPatchSeoagColdiRg 0 2R arPecdngd  theRr esenty igiventl on,
there is provided a nethod of producing flavor granules, conprising a cycle
conprising stepso@fictidh s@r aywdgmater or a binder liquid onto a raw
flavor powder until a noisture content of the raw 10fl avor powder reaches a
criticalonoi sture canwvertrynder ddandilzat ion (i) Bdd | eadydlow rKpKRat air to
the raw flavor powder to forma fluidized bed of the raw fl avor powder, and
b) drying the Pakiftatopnpdwder 0ffa€r5> a8 stemca)rammidt erlie lgoiesteur e
content of the raw fl avor -

: exposed to a high temperature in a fluidized granulator

and dryer, use of a_fluidized granulator and dryer

tends to be avoided for flavors, probabiy because of
15. - possibility of denaturation by he;t.

Disclosure of Invention
The present inventors have done intensive studies

so as to solve the above—mentioned problem, and found

that flavor granules in which an flavor component has
20 been sufficieﬁtly concentrated and from which

unnecessary components such as irritating odor

components have been removed can be obtained easily by

repeatedly performing spray drying cycles each

water-

Q)

comprising spraying water or &a solution of
25 - soluble flaver (a binder liquid) onto a fluidized bed
of 'a raw flavor powder in a fluidized granulator and

dryer until the moisture content of the raw flavor



- 15 powder reaches an equilibrium noisture content (Ue),. wherein the cycles
are repeated two or nore tines. Brief Description of Draw ngs FIG 1
s a graph showi ng the noisture content of the raw-material powder against
the time, which is 20observed in the cycle until the noisture. content of
the raw flavor powder reaches an equilibrium noisture content (Ue) after
spraying water onto the raw flavor powder {the open circle series in the
drawi ng) and the tenperature of the raw flavor powder in the fluidized
25granul at or and dryer against the time (the open triangle series in the

drawi ng), respeehiaet yieddies 2a i Sra giaphmshomng dhec smi stndier content  of

5 the raw fl avor powder against the tine, which is observed in the case
where the cycl €3 uindiFd&& idn aref y epeat etk plwy athd i mes {1decopeswaddr cl e :
series in the drawing) and the tenperature of the raw flavor powder 5in the
fluidized granuindtidr thendnaryerragadmstnt het time ahef bpenr twdwdad e series
in the drawi ng), respectively; FIG 3 is a graph show ng the noisture
content of thereagiaat ?ﬁW&R#D%&HWrﬁﬁl%UR¥%|¢ﬁﬁﬁ¢rﬁh@kéase 10wher e t he

raw flavor powder is subjected to )
5 That ' is, according to an aspect of the present

invention, there is provided a method of'preducing
flavor granules, comprising a cycle comprising steps
of: a) spraying water or a binder liquid onto a raw
flavor powder until a moisture content of the raw

10 flavor powder reaches a critical moisture content under
flgidiZation (Uf) while blowing hot air to the raw
flavor powder to form a fluidized bed of the raw flavor
Ipowder, and b) drying the raw flavor powder after the
step .a) until the moisture content of the raw flavor

15 ‘powder reaches an equilibrium moisture content (Ue),
wherein the cycles are repeated two or more times.

Brief Description of Drawings
FIG. 1 is a graph showing the moisture content of

the raw material powder against the time, which is

20 observed in the cycle until the moisture content of the
raw flavor powder reaches an equilipbrium moisture
content (Ue) after spraying water onto the raw fliavor
powder (the open circle series in the drawing) and the
'temperature of the raw flavor powder in the fluidized

25 granulator and dryer against the time (the open
trlargle series in the drawing), respectively;

FIG. 2 is a graph showing the moisture content of



"intermediate drying while maintaining the raw flavor powder at a critical
noi sture content (U) or nore after spraying water onto the raw fl avor
powder (the open circle series in the drawing) and the tenperature 15o0f the
raw fl avor powder in the fluidized granul ator and dryer ‘agai nst the tine
‘(the open triangle series in the drawing), respectively; FIG 4 relates to
the analysis result of the sanple obtai ned>by an enbodi nent of the present
20i nvention, and is a graph showing the rel ationship between the
tenperature of the hot air blown fromthe fluidized granulator and dryer
agai nst the tinend the linerar ippudee drawnmyg) tHehe dnenppertaitaly eid n t he

fluidi zed bed which shows a value that is approximately 25 equal to the

t enperature of didwe=me filrawore pawdewhddtre dhieneyirligs tihe Kirawilng)re t he
tenperature of the exhaust gas (the line c in the drawing) and the relative
hum dity of thereodwiisst jas it Handsnel tdhea prdre drelingerFsGis e ates to
the analysis result of the sanple obtained by an enbodi ment of “the present

i nvention, and 45ai g lapis o\ @R iy b i heh e averfdidti g RRettSent ages
of the al.iphatic acid-hased al cohols against the time; FIG_ 6 relates to
the anal ysi s re]srhﬁ%eofgﬁféjffrﬁalger% &d advj & Yoo Tehtt "G e Bt esent
10i nvention, ‘and..is a rz%[ h show ng t.he change in the  remaining

per cent ages of hee. att pha e i dS agaelsnsjt the tlrrre“flrlﬂ)ﬁ 7 relates to the

anal ysi s resul trégpetch’ﬂvely;

FIG. 3 is a grapﬁ showing the moisture-cbntent of
the raw flavor powder against the time in the case
10 where the raw flavor powder isrsubjected to
intermediate drying while maintaining the raw flavor
powder at a critical moisture content (Ul) or more
after spraying water ontc the raw.flavor powder (the
bpen circle series in the drawing) and'thé ftemperature
15 of the raw flavor powder in the fluidized granulator
and dryer against the time (the open triangle series in
the drawing), respectively;
FIG. 4 relates to the analysis result of ﬁhe
sample obtained by an embodiment of the present
20 - inventior, and is a graph showing the relationship
between the temperature of the hot air blown from the
fluidized granulétor and dryer against the time (the
line a in the drawing), the tempsrature in thé.
fluidized bed wnich shows a value that is approximately
25 equal to the temperature of the raw flavor powder (the
| line b in the drawing), the temperature of the exhaust

gas (the line ¢ in the drawing) and the relative



”'saﬁple obt ai ned by an enbodi nent of the present 15invention, and is a graph
showi ng the change in the remaining percentages in powder of the aliphatic
aci d- based al dehydes . (the solid triangle series in the drawi ng) and of the
pyrazines (the open circle series in the drawi ng) against the tine; and
20FIG 8 relates to the analysis result of the sanple obtained by an

enbodi ment of the present invention, and ig a graph showi ng the change in
the remmi ni ng percentages of the ter-penes (the -open circle series in the
drawi ng) and of the phenolic al dehydes. 25(the solid rhonbus series in the

drawi ng) ‘agai nstudftei ¢y e e Besduddad orciary gy QR dhe | nvention
One feature of the present invention is that a fluidized granul ati on and
drying process @sawiseg).; | n general, in the fluidized granulation and drying
Sprocess, hot air is first blown into a raw flavor powder from below to
forma fluidized bedrDf. therebardd avortipovadexly s nerasopt et S Towrpri si ng
wat er, an aqueous solution, an organic solvent or other solution are '
sprayed onto theardls dizedited dy am tdmdsbinteory dDside, paegeror the i ke,
t hereby granul es havi ng anxﬁgarticle size conprising a liquid crosslink of
said sprayed | i¥ientoromwetatdabulatER s Ofiihe-raw it ®t i'dl PYoder are
fornmed.. Wen the spraying of the droplets is stopped, gQ? ules are dried
by hot air thatremaining percentages of the aliphatic acid- ased
alcohols against the time;
FIG. 6 relates to the analysis result of the
sample obtained by an embodiment of the present
10 invention, and is a graph showing the change in the
‘remaining percentages of the aliphatic acids against
the time;
FIG. 7 relates to the analysis result of the
sample obtained by an embodiment of the present
15 invention, and is a graph showing the change in the
remaining percentages in powder of the aliphatic acid-
based aldehydes (the sclid triangle series in the
drawing).and of the pyrazines (the open circle series
in the drawing) against the time; and
- 20 FIG. 8 relates to the analysis result of the
sample obtained by an embodiment of the present
invention, and is a graph showing the change in the
remaining percentages of the terpenes (the open circle
series in the drawing) and of the phenolic aldehydes

25 (the solid rhombus series in the drawing) against the

time.



' 15has been bl own continuously. The granules are finally cool ed under cold
air to give desired granul es. Here, the granulation and drying
process according to the present invention will be outlined with reference
to FIG 1 (see "Unit Operation For Handling 20Powder Particles - Drying”,
"Powder Technol ogy Handbook" (1998), edited by The Soci ety of Powder .
Technol ogy, Japan, published by N kkan Kogyo Shinmbun, Ltd., p. 365, FIG
4.9.1). In the present invention, water or a solution of a 25water-sol uble
flavor (a binder liquid) is sprayed onto a fluidized bed of a raw flavor

powder until the noi sty copiRntrQf ddhe yiaw fdiavanhpowdendeaches a 8
critical noisture content under fluidiation (U). The sanple tenperature

(sensible heat) of tdeersywflsyost povelesrésetiect eased: siuriagthbhe spraying

of the water or . binder liquid is continuing, whereas in a. certain

Speriod after theiisprayd ngrdrs:istoppedndldroing herdweads fed dsodn t hénhot air
is used for drying the raw material powder, and thus the noisture content

of the raw mat eydredr powdier e deloriebisaet! | gr anwbniot @housd ndnnery wher €as the
tenperature of the raw material 10powder is not changed from a constant
tenperat Wre (CONSIES r &t oFlidryd ig)= st P13 petid P ofewonstent rate of

drying, the noisture in the raw flavor powder transfers from.inside of the
raw flavor powdét"19 t*ﬂ’émsﬁ%%% 4 frﬂrf“PL?si%H“}l et (4 P yi My cbAt i nues

and ; _ . .
flavor powder. Fine drcplets comprising water, an
aqueous solution, an organic solvent or other solution
" are sprayed onto the fluidizéd bed frem the bottom,

10 side, top or the like, thereby granules having any
particle size comprising a liqﬁid crossiink of said
sprayed liquid or wet coagulated.mass of the raw |
material powder are formed. When the spfaying of the
droplets is stopped, granules are dried by hot air that

15 has been blown confinuously. The granules are finally
cooled under cold air to give desired granules.

Here, the granulation and drying process acccrding
to the present invention will be outlined with °
reference to FIG. 1 (see "Unit Operation For Handling

20 Powder Particles - Drying", "Powder Technology
Handbook" (1998), edited by The Society.of Powder
Technoldgy, Japan, published by Nikkan Kogyo Shimbun,
Ltd., p. 365, FIG. 4.9.1).

In the present invention, water or a solution of a

25 water-soluble flavor (a binder liquid)_is sprayed onto
2 fluidized bed of a raw flavor powder until the

moisture content cf the raw flavor powder reaches a



' 15the noisture content of the raw flavor powder reaches a critical noisture
content (Ul), the transfer velocity of the nr,isi-ur,-, in the raw nateri al
powder becones slow, and the anobunt of the noisture transferred to the
surface of the raw flavor powder and the anobunt of the 20noisture
evaporated fromthe surface of the raw flavor powder is not bal anced.
Therefore, the anmount of heat fed fromtheghot air is used in increase in
the sanple - tenperature (sensible heat) of the raw flavor powder, whereas
the noisture content of the raw flavor powder 25gradual |y decreases and
reaches an eauidd#briaum rd 54t e cosri it (Ledert heK edyzEheodr yURg. i SThe
conpleted (decreasing rate of drying).. 9 Meanwhi l e, in the case
where the raw fdamore posties r aindl/or ( demselasl e | heat d cOnpine seswafcarbohydr at e,
a filmconprising a thick carbohydrate liquid is forned on the surface of
the raw fl avor ppowtier Bt dérered sed ofuisiconplet spraping hef const edterape of
drying, which is also observed in general granulation and drying processes-
such as spray dIyifRr Wdubstbahceonransieds YheotRh thid FeTreRvery slowy,
and thus the transfer velocity of water is significantl dgcreased as a
L0mat ter Sof coWDeohmE Tl dciff SPTRFGRF thHaf TR, Lo, oTnbat OFF! avor

components. becallp | HBSRIP 2. 0,855, Lkgy T Lhma Msdboctesuly Tlavor
expl ai ned by "3$§¥é¥%§i“%$%J£}Fi§Hh1¥ﬁ§§y€h§Yﬁ£§%¥SPé content df the
. raw material powder is decreased in a monotonous

manner, whereas the temperature of the raw material

10 powder is not changed from a constant temperature:
(constant rate . of .drying). In the periqd of constant
rate of dryiné, the moisture in the raw flavor powder
transfers from inside of the raw flavor powder to the
surface by diffusiocn. When the drying continues and

15 the moisture content of the raw flavor powder reaches a
critical moisture content kUl), the transfer velocity
of the meisture in the raw material powder becomes
slow/ and the amount of thne moisture_transferred to the
surface of the raw flavor powder and the amount of the

20 moisture evaporated from the surface of the raw flavor
powder is not balanced. Therefore, the amount of heat
fed from the hot air is used in increase in the sample
temperature (sensible heat) of the raw flavor powder,
whereas the moisture content of the raw flavor powder

25 gradually decreases and reaches an equilibrium moisture
content {Ue), thereby the drying is completed

'(decfeasing rate of drying). 



15¢et. al . (Rul kens, W H., Thijssen, H. A., Journal of Food Technol ogy,
(7), 186-191 (1972)). Furt hernore, natural substances such as a raw
flavor powder derived froma plant generally contain unnecessary conponents
such as green grass odor 20conponents and acid and irritating odor
conponents, and the |like, besides effective flavor conponents. In the case
where the raw fl avor powder and/or binder giquid are/is derived from :
natural substance(s), it is desirable that these unnecessary conponents are
25sel ectively renoved fromfinal flavor granules or the contents thereof
are controlled. In thecase ahere the cihecessns yticonpanenl svhmaveowder
relatively higher 10 volatility than the flavor conponents, the effective
fl avor conponenrirs!/are bdomeentlriateid mordwel set ectdaebai fdusion phenbmenon
whereas the contents of the unnecessary conponents in the flavor granules
decrease 5as t lsempryisngdproddedsk CHyi etk yL appedrss sfqriigd cantihe by
repeating cycles conprising spraying water or a binder |iquid again and
dryi ng after cénplféGeor foft ifeditehsi iy Tatkewtedryt ngie Therefore, in the
present iLnvention, it is - ' , o . .
. 5 - completion of the constant rate of drying, which 1is
also observed in general granulation and drying
processes such as spray drying. A substance transfers
through this film very slowly, and thus the transfer
velocity of water is significantly decreased as a
10 matter of-courée, and molecules iarger than water,
i.e., most of flavor components, become impossible to
pass this film. As the result, flavor components are
enclosed in the raw material powder. This phenomenon
is explained by -"Selective Diffusién Theory" by Rulkens
i) et al. (Rulkens, W. H., Thijssen, H. A., Journal of
Food Tecknology, (7), 186-191 (1972)).
Furthermore, natural substances such as a raw
flavor powder derived from a plant generally contain
unnecessary components such as green grass odor
20 components and acid and irritating odor components, and
the like, besides effective flavor components. In the
case where the raw flavor pcwder and/or binder iiquid
are/ils derived from natural substance{s), it is
desirable that these unnecessary components are
25 ~selectively removed from final flavor granuies or the

contents thereof are controlled. In the case where the

unnecessary components have relatively higher



" 10preferable to continuously repeat the above-nentioned spray drying cycles
by plural tinmes, specifically three or nore times. The plural spray drying
cycles can be performed in the same fluidized granul ator and dryer. Here,
the noisture content of the raw flavor powder 15against the time (the open
circle series in the drawing) and the tenperature of the raw fl avor powder
in the fluidized granulator and dryer agaiist the tinme (the open triangle
series in the drawing), which are observed in the case where the _
above-nenti oned cycles 20are repeated plural tines, are 'shown in FIG 2.
Furthernore, iRollheicdase wheire ke fAkome: nenhp ometk €y cltes aredepseat ed

. plural times, the spraying step in each cycle is defined as "intermttent
sprayi ng", thefdeyonrg csihgprizettwearrd woridertteraidd enty Spr ad g ves
25defined as "internediate drying", and the tine required for the

"i nternedi at e dryifpg'ons pdefriomed cas Whanasr srediat eomrsriyg a4 rdle (nanely, a
~ sprayi ng abeyance tine between the intermittent sprayings). In the nethod
of the present UNAGERSISGHY ARNACAR YRR el al NP owbEFO ] sgrcﬁrriwgcfSurﬁqqretan%e '
noi sture_content reaches an eclui | i brium nojsture content (Ue) in the
"internedi ate SdryifgAryiy. Proceedsg ndd thet FHIFHeY et Powder i-s dri ed
by exceeding a_critical noisture content amount (Ul) in the nethod of the
present invent iséﬁ.,mﬁﬁéarng“%ﬁ Itbé/vgrepeﬁotv\ﬂ]eq Cc\é%f ¢ %%%%?lestlincgalﬁpyaer‘arfﬁd to

about the 10tqu¢_re§t ur.e aofb%@%pgti Iy Lgs(%gr( Oénélc?%ﬂrégﬁ%fgclre%”‘“ ation and
S e of” ‘genera

drying. On the other ‘hand, ( ows t state r y perforned
intermttent. ggyngy[le@go(norof. de@r%rar@q;gatleapé yépqgryiﬂb.t he case where

fluidizing is
Therefore, in the present invention, it is

10 preferable to continuously repeat the above-mentioned
spray drying cycles by plural times, specifically three
or more times. The plural spray drying cycles Can be
performec in ﬁhe same fluidized granulator and dryer.
Here, the moisture content of the raw flavor powder

15 against the time (the open circle series in the
drawing) and the temperature of the raw flavor powder
in ﬁhe fluidized granulator and dryer against the IZime
(zhe open triangle series in the drawing), which ére
observed in the case where the above-mentioned cycles

20 ~ are repeated plural times, are shown in FIG. 2.
Furthermore, in:the case where the above-mentioned
cycles are repeated plural times, the spraying step in
each cycle is defined as "intermittent soraying"”, the
drying step between two "intermittent sprayings" is

25 defined as "intermediate drying", and the time required
for the "intérmediate dryingﬁ is defihéd as

(namely, a spraying abeyance

"intermediate drying time



" 15det eri or at ed during the spraying of the binder, the liquid sending is
stopped tenporarily and internediate drying is perforned in general. The
intermttent spraying refers to a spraying nethod in which internediate
dryings are repeated during the spraying 20of the binder, such as spraying
for one mnute and stopping spraying for two mnutes. Actually, spraying
is performed while fluidization is nonitored, and the object thereof is to
granul ate a core material. Nanely, plural drying tines are set in the case
where 25significant deterioration of fluidity is to be avoided in the case
wher e the binderinld quddvdsn Coid | Tiosish Y- SPRayesr ot @4 he raw tmd eri al

" powder, and at this tinme, 12 they are performed so as to control constant
rate of dryi ngneshwel lofastideptespimid sendhhgonvel ocd t yawfmdtherdnder |1 qui d.
Nanely, since it is a case where the raw material powder is dried while
mai nt ai ni ng t hedvdmi sturer cohtwntil hereofodstarerdeicalt noésthee @ont ent
(Ul) or nore, an advantageous nodification effect as in the present

i nventi on cannGdWe Ghtdithapisture comi@as (Ueb B arlee cortieptiahiaice
-drawi ngs, and the .. npisture content of powder in these drawings is
10measur &d by diffectdy Tidiitoring the noisture state of powder in the

fluidized bed by using a near infrared spectroscopy or the |ike. However,
such nonitoring net h%‘gq?eea' 1 yr‘b‘%r{%‘?%?ﬁégﬁeﬁgﬁ%hey? %]fjr%(fsh,’y and it is
general in act r ctjon af. granul es_that_the 15noisture content of
powder in a de\l‘%“?‘J(g(aej%laglqj t r?ar]igcdl%%r#?hset%ﬂe?ﬁ Aty ot afr?loe“me&h%ﬁlgt ‘gas of a

granulating deVWieedda & shans,therel ationship wild the ciemperature of
the blown hot air blown (the line a in the draw ng), the tenperature in the
fluidized bed fheler can be theoretically heated to about the
10 temperature of the hot air used for fluidized
granulation and drying.
On the other hand, FIG. 3 shows the staﬁe of
generally performed.intermittent'spraying (or
ihtermediate drying). In the case where fluidizing is
15 deterlorated during the spraying of the binder, the
liguid sending ‘is stopped temporarily and intermediate
drying is performed in general. The intermittent .
spraying refers to a spraying method in whiéh |

intermediate- -dryings are repeated during the spraying

th

20 cf the binder, such as sp;aying for one minute and
stopping: spraying for two minutes. Actually, spraying
is performed while flﬁidization is mohitored, and the.
object thereof is to granulate a core material.
Namely, plural drying times are set in the case where

25 significant deterioratibn of fluidity is to be avdided
in the case where the binder liquid is continuously

sprayed onto the raw material powder, and at this time,



" 20line b in the drawing), the tenperature of the exhaust gas (the line c in
the draw ng) and the relative humdity of the exhaust gas fromthe . '
fluidized granul ator and dryer (the line d in the draw ng) when granul es
are actually produced by the nethod of the 25present invention. Here, the
critical noisture content under fluidization (U) in FIG 4 is about 18%
(abbut 42%for relative humdity of the exhpaust gas), the 13 critical
noi sture content (U) is about 7% (about 34% for relative humdity of the
exhaust .gas) and the equilibriumnoisture content (Ue) is about 5% (about
31% for relativenduni tpeofo el exdhalst: gasint BAUrddierdmie, rdte 1t
understood that the corresponding rel ationship between the relative
hum dity of thelmxhausts gasl landks tdtee tlenperdatasreliimy tved fditivdiaedHeed in
FIG 4 conforns with the corresponding relationship between the nvisture
content of powdemdend ltienpet.at WranellQof powderiti nsFlaGeage where Hdrei nafter
t he method of the present invention will be explained nore specifically..
Her ei naf ter "t He&vhwisstaurie lcaritvetfr ofs tde gsbwierle i ifdasiuyiew By &onsi deri ng
the relative humdity of the 15exhaust gas fromthe fluidized granul ator
and dryef as tR&ifdistUredGHtedttvetthe tr v F1dvsid Rt 44S el SHd t he
"sanpl e terrpera(%}i{ e" 1s neasured by ctonsi dering, the tenperat reﬁ i n, tir}le
f1uidized bed i'Wthé* I zed" il @ Hnd By s The sl & o
t enper at ure of tthrgee 20r wgl.a}lv\prntpoov\derﬂ it%el f.
owder

JOWW e poa First, hot air .is
bl own into the Taw1avor p P59 11 uibcﬁ zoég&aglrnaenm ator and dryer to

forma fluidized bed-0fsthe yaw fé?é’%or&‘é@ﬁrdnﬁn%x‘@ier{gsqr Sbiduler liquid
is sprayed onto the fluidized bed until _

~moisture content of powder in these drawings is

10 measured by di;ectly monitoring the moisture state of
powder in the fluidized bed by using a near infrared
spectroscopy or the like. However, such monitoring
method readiiy generates measurement errors, and it is
general in actuél production of granules that the

15 moisture content of powder in a device 1is estimated
from the humidity of the exhaust gas of a granulating
cdevice. FIG. 4 shows the-relationship with the
‘temperature of the blown hot air blown (the line a in
‘the drawing), the temperature in the fluidized bed (the

20 line b in the drawing), the temperature of the exhaust
gas (the line c¢ in the drawing) and the relafivé
humidity of The exhaust gas from the fluidized
granuiator and dryer (the line d in the drawing) when
granules are actually produced by the method of the

25 present invention. Here, the critical moisture content
tnder fluidization (Uf) in FIG. 4 is abou:t 18% {about

42% for relative humidity of the exhaust gas), the



" 25the noisture content of the raw flavor powder reaches a critical noisture
content under fluidization (U). The raw flavor powder contains a
carbohydrate, and 14 a raw material powder derived froma plant such as
cocoa powder, St. John's bread powder, tea powder, malt powder and spice
powder, flavor powder obtained by spray drying plant extract, or sugar
powder or sugar 5granul es can be used wi thaut being subjected to a speci al
pretreatment. Alternatively, licorice extract powder that has been produced
in advance by spray drying or ‘the |like may be used. The raw flavor powder
has an average pariicde rsdzer I00fckbdrr 360 )Jums andbw riaw fdawnr Joewder

pul verized into 3.0 to 70 pmis specifically preferable so as to obtain a
good effect of fmdifélation fmipliant q@ovwder .exhaust B )spray @rount in the
case where water is sprayed onto the raw flavor powder is 5 to 20% by :
15wei ght, specidqwal iy prefreyiadi yr el GCarg 5% Bie weisglitouti t3% riedpserdt to the
raw flavor powder. The binder |iquid contains a carbohydrate, and
extracts from ahy® plant” §&f et il s G fudinfg Scaretst 198r-i ce, cacao
mass, fenugreek, |avage, vanjilla beans 20or tomato and the |ike,. or
synthesiféd flévﬁﬁﬁé lzﬁbn§I.1s unaerstoocd that the correspond;ng

relationship between the relative humidity of the
exhaust gas and the temperature in the fluidized bed in
FIG. 4 conforms with the corresponding relationship
between the moisture content of powder and temperature
10 of powder in FIG. 2.
Hereinafter the method of the present invention
will bé explained more specifically.
Hereinafter "the moisture content of the pdwder"
is measured by considering the relative humidity of the
15 exhaust gas from the fluidized granulator and dryer as
the moisture content of the raw fiavor powder itself,
and the "samplie temperature" is measured by considering

the temperature in the fluidized bed in the fluidized

t

granuiator and dryer as the sample temperature of the
20 raw flavor powder itself.
a) First, hot air is blown into the raw flavor

powder in the fluidized granuiator and dryer tc form a
fluidized bed of the raw flavor powder, and water or a
binder liguid is sprayed onto the fluidized_bed until

25 the moisture content of the raw flavor powder reaches a
critical moisture content under fluidization (Uf).

The raw flavor powder contains a carbohydrate, and



“or plant essential oils such as hydrocarbons such as pinene and |inonene,
chai n terpene-based al cohols such as |inalool and geraniol, cyclic terpene
al cohol s such as sesquiterpene, isopulegol and borneol, phenol 25
derivatives such as ani se al cohol and cinnanic al cohol, and cyclic ketones
such as ethyl maltol and nootkatone, and fornulated flavor sol utions

t hereof; which include 15 a carbohydrate,ijscan be used. In the case
where the binder liquid is sprayed, it is preferable to adjust the sugar
degree (Brix% of the binder liquid to 5 to 70 degree, specifically 5 to

535 degree in advalifenaterial WS N& dmi@ddIre GOM §ntafeanhes & critical
noi sture content under fluidization (Uf), the weight of the dried

bi nder, that hascheen sprayed dy. thaintd mrand gdirid Nt eractiomof, thel ¢ aw
materi al powder to which the 10bi nder has adhered (nainly :

|'i pui d- crossl i nkiwie f caee) sad deeqiowdeer f aflnmtd o ofddheodd atirdiz ealy bed. The
total spray anmount in the case where the binder liquid is sprayed onto the
raw flavor powderrads dbputg Slan35%thaatei ght .suget heowsse of sbgar
above-nentioned range of 15sugar .degree, and 5 to 20% by weight is
specifical ly pr&f@dtabte. cThes éhﬁféjra'tﬂfr”é“d? hteﬁé“%oitu%]q”trﬁé%/ e &

tenperature at which the nodification of the flavor onent |ncluded in

the raw flavor Powde?- cﬁrﬁn?ﬁﬁﬁm%ﬁﬂ|(nﬁ%f§nﬂF9ﬁ¥Qn%Uséd' @ f9E-ract

enbodi nents of the nDdIflchIOQ)InC|Ude reqpval unnecessary conponents
owder th 1as been proauced 1n advance by spray

drying or the like may be used.
The raw flavor powder has.an average particle size
10 of 10 to 350 um, and a faw flavor powder pulverized
into 30 tc 70 um is specifically preferable so as to
obtain a good'effect of modificatioﬁ of plant'powder.

The spray amount in the case where water is
sprayed onto the raw flavor powder is 5 to 20% by

15 weight, specificaily preferably 10 to 15% by weight
with respect to the raw flavor powder..

The binder ligquid contains a éarbohydrate, and
extracts from any plant raw materials including carob,
licorice, cacao mass, fenugreek, lavage, vanilla beans

20 or tomatc and the like, or synthesized flavor sOlutibns
"or plant essential oils such as hydrocarbéns such as
ﬁpinene and limonene, chain terpene-based alcohols such
as linalool and geraniol, cyclic terpene alcohols such
as sesquiterpene, isopulegol and borneol, phenol

25 deﬁivatives-such as anise alconol and cinnamic-alcohol,
and cyclic ketones such as ethyl maltcl and nootkatone,

ormulated flavor solutions thereof, which include

83}
3
0.
h



"such as green grass odor conponents and acid odor conponents, elinination
of odor by thermal nodification of irritating odor conponents, and the
like. I'n the 25case where the raw flavor powder is powder derived froma

pl ant, nodification effect nay be caused in the flavor conmponent at 95. to
150C. In the case where the 16 raw flavor powder is a sugar powder, in
order to cause the nodification of the flawor conmponent included in the
“binder liquid;, a tenperature that is equal to or less than a tenperature at
whi ch the used sugar powder 5burns, and 45 to 120Cis specifically

preferable. a2 bagggﬁw§&4 eJyHant - 9f the hot air in the fluidized
granul ator and dryer is 10 to 25 g/nB, and 17 to 19 g/nB is specifically

preferable. In thie owmadacitye ofitder hotq@id 1S SpAabeq10ds 2
mmn, and 0.6 to 1.0 mmnisspecifically preferable. Since the critical

nmoi st ure cont ents WrdeTeraflalitdi zatjiut (U9 disgamnidperd® tiei taw i avos
powder, the liquid sending anount of the spray liquid is.also 15set in each
case accor di ng dimdere Iriagwifd avors powder dsyused:sgpcMhiereihe froist ure '
content of the raw flavor powder reaches a critical noisture content under
f1uidizabi on (U degpresyiimg ddyvasicspped and the raw

When the moisture content reaches a critical
moisture content under fluidization (Uf), the weight of
the dried binder that has been sprayed.by that tTime and
the interaction of the raw material powder to which the

10 binder has adhered (mainly liguid-crosslinking force)
affect the formation of the fluidized bed!“ The total
spray amount in the case whefe_the binder liquid is-
sprayed onto the raw flavor powder is about 5 to 35% by
weightfir the case of the above-mentioned range of

°5 sugér.degree, and 5 tc 20% by weight is.specifically
preferable. |

The temperature-of thé hot air méy be a
temperature at wrich the modification cof the flavor
component included in the raw flévor powder or binder

20 liquid may be caused. Specific embod;mehts of the
modification include removal of unnecessary components
such as green grass odor componenis and acid odor
components, élimination of odor by thermal modification
of irritating odor com?onents, and the like. 1In the

.25 case where the raw flavor powder is powder derived from
2 plant, modification effect may be ‘caused in the

fiavor component at 95 to 150°C. In the case where the



" 20fl avor powder is dried to an equilibriumnoisture content (Ue). In the
present invention, the cycles conprising the above-nentioned steps a) and
b) are repeated preferably two or-nore tinmes, nore preferably three or
25nmore tines. When the noisture content of the powder at the tinme
when the noisture content reaches a critical. 17 noisture content under
fluidization (U) that is unique to the raw flavor powder is 100% the
internediate drying tinme is a tinme required for decreasing the noisture-
content to about 60 to 70% - In carrying out the above-nentioned
cycl es 'repeat edhy £ 1tshe rbiprtere d iiguiad smya be sprayedimfdstet he raawdd avor
powder to which the water has been sprayed is subjected to internediate,
dryi ng, or thethet ewdiey dae ispr ayfed raf tidratdre cawdrlavoripowdézd tion whi ch

t he 10bi nder liquid has been sprayed is subjected to internmedi ate dryi ng.
Specifically, the erided ofiaha preedemrdunatantd ohatay: Toptd set@ 94 r st
cycle in which the internediate drying is perfornmed i mediately after the
sprayi ng of théawst énadnto HHP S Ak Flavdr Povidert e 5a T of B s RYHtF Tycl e
in which the internediate drying is perforned i, diately after the

sprayi ng°of th&BideP S dui &2 3)2 Orfe *fi ﬁBIeFfifﬁglg‘jtiiﬁ’e(?rleat\ﬁrﬁtb or powder is
cool ed at a stroke tI%ea.a,sa l.e thgurgpieélagyuroef ogh 35C or 20|fr§st1?é/ usi ng dri ed

cold air to give flavor é)rséjnu &%, © no_“ att
fluidized granulator and dryer is 10 to 25_g/m3, and 17
to.19 g/m3 is specifically preferable.

The blow velocity of the hot air is 0.4 ﬁo

10 1.2 m/mir, and 0.6 to 1.0 m/min-is specifically
preferable.

Since the critical moisture content under

- fluidization (Uf) is unique to the raw flavor powder,
the liquid sending amount of the spray liquid is also
15 set in each case accofding to the raw ilavor powder as
used:

b) When the moisture conten:t of the raw flavor
powdér reaches a.critical moistﬁre content under
fluidization (Uf), spraying is stopped and the raw

20 flavor powder is dried to an equilibrium moisture
content (Ue).

In the present invention, the cycles comprising
the above-mentioned steps a) and b) are repeated
preferably two or more times, more preferably three or

25 more times.
When the moisture content of the pcwdér at the

‘time when the moisture content reaches a critical



" The finish of the .obtained flavor granules is granules of 90 to 130 pm
havi ng excel | ent caklng resi stance and water dispersibility. A nodified
essential oil can also be obtained by 25using flavor granul es made by the
met hod of the present invention as a raw nmaterial and newly undergoing a
sol vent extraction process and the 1ike. 18 Exanples ©  Hereinafter
. Exanpl es of the present invention will be ®xplained, but the present
invention is not limted by those Exanples. The same fluidized granulator
and 5dryer (M XGRAD Type MED- 05 by Okawara Corporation) was used in all of

the fol l owi ng nsamples.cdfo@mlieddr fluidiSapbe guanutes: Wes eupf @par ed
according to the follow ng procedures. 1025 parts by wei ght of carob powder
and 75 parts by omihghtraof Matwerr weredawei ghet) 0%t i thié ngnextmadidon was
perfornmed at 60C for 90 mnutes, the solid and |iquid. were separated, and
thereafter centdmyfiugattiior ves a mefarerradlmd {Q00de pred ©igy vieha car ob-

extraction )
moisture content to about 60 to 70%.

5 | In carrying out.the above-mentioned cycles
'repeatedly, the binder iiquid may be sprayed after the
raw flavor powder to which the.water has been sprayed
is subjected to intermediate drying, or the water may
be spréyed after the raw flavor powder to which the

10 binder ligquid has been sprayed 1is subjected to
intermediaﬁe drying. Specifically, the method of the
present invéntign may cbmpriée a first cycle in which
the intermediate dryiﬁg is pe:fofmed immediately after
the spraying of the water onto the raw fla&or powder,

15 and/or a second cycle in which the intermediate drying
is performed immediateiy after the spraying of the_
binder liquid.

c) The finally obtained raw flavor powder is
cooled at a stroke to a sample temperature of 353°C or

ZO less by using dried cold air to give flavor granules.

The finish of the obtained flavor granules 1is
granules of 90 to lBO_pm having excellent caking
resistance and water dispersibility.

A modified essentizl ocil can.also be obtained by

25 using flavor granules made by the method of the present
invention as a raw material and newly undergoing a

solvent extraction process and the like.



"15.1iquid having a sugar degree of about 15, and this was used as a bi nder
liquid. 5,000 g weight of the carob powder. having an average particle
size of 25 umwas put into a fluidized granul ator and dryer, and hot air at
120C and an 20absolute hum dity of 16 to 18 g/ n8 was blown into the powder
at a wwnd velocity of 0.6 ms to forma fluidized bed of the carob powder. .
Wiile formng the .fluidized bed, water at1€35C was sprayed at 30 to 40 g
wei ght/ mn. This spraying was performed by repeating 25spraying for 1

m nut e and abeyance of spraying for 3 mnutes.: (drying until rJe), and 750
g weight in toteakm@flesater was intermttently sprayed onto the carob 19
powder and internediate drying was perfornmed. After the .final internediate
dryi ng was conpl et edie rtehien sathiovre -Eveantp baredo Hi tiderpté gend vasersprayed lat 30

- to 40 g weight/mn, and 750 g weight in total of the binder 5liquid was
interm ttentl| ybspeayda iomtch tthe dareolppoveier byvemepieat i gy rspr ayiimig efcor 1

m nute and abeyance of spraying for 3 minutes (drying until Ue). After the
final i ntermadé:a(téh@tsﬁ %W%ml%%cﬁam%efwfblbz%gvﬁt@nwﬁa%t%(ﬂ@d to
about 3000 to give flavor powder. 10The powder was sanpled at every

pr edet er fii ned FFHET H%I%Ra%ﬁé’%ﬁﬁ%“n\% Rt dpevaml G5 RP M ght) ofe s

di chl or omet hane was .added taq r%E\(lfl ght of the 1ntermediate powder, and
stirring extrattion was. “perf or Gt ah- ot di naar%/ e[e‘rrperature for 1 hour.

After [Example 1] .

Sample granules were prepared according td the

following procedures. |

10 25 parts by weight of carob powder and 75 parts by
weight of water were weighed, stirring extraction was
performed at 60°C for 90 minutes, the solid and liquid
were separated,.and thereafter centrifugation was
performed at 6,000 rpm to givé.é carob extraction

15 liquid having a sugar degree of about 15, and this was
used as a binder liquid.

5,000 g weight- 0of the carob powder having an
average particle size of 25 um was put into a fluidized
granulator and dryer, and hot air at 120°C and an

20 absolute humidity of 16 to 18 g/m3 was blown into the
powder at a wind velocity of 0.6 m/s to form a
fluidized pbed of the carob powder. While forming the
fluidized bed, water at 35°C was sprayed at'3O to 40 g

weight/min. This spraying was performed by repeating

[}

25 spraying for 1 minute and abeyance of spraying for

1

3 minutes (drying until Je), and 750 g weight in total

of water was intermittently sprayed ontc the carob



"15still standing for about 30 minutes, the supernatant. liquid was filtered
by a glass fiber filter of 0.45 pm and a gas chromatography colum of the
cont ai ned conponents was obtai ned. The transition of the conponents when
the value of the initial conponent 20surface area was defined as 100% was
shown in the followng drawings: FIG 5, FIG 6, FIG .7 and FIG 8,
respectively. The sanpling was perforned atsthe time of no treatnent at the
time of conpletion of spraying of water of 50% of the total spray anount,
at the tine 25of conpletion of spraying of water. of 100% of the total
spray anount, alowde tdrnee ofcconplettondofisprayd ngeofotred bi dered 1 qui d of
50% of the total spray anount, and 20 at the tinme of conpletion of
sprayi ng of thehs ndierall iiquiernodd 10086 @f y e wad atorgpreye@nourd ,above-
respectively. It is understood fromthe graphs shown in FIG 5 and
FIG 6 that theecatkarsis Eimtieat Karoitd acddl speBremvet) sigmificantly as
the met hod proceeds, according to their respective vapor pressures. On the
ot her hand, a teriddyicyiThatathe’ Py razineshdedt Ve Fr o tHee tindsT 1 qui d
increase_by the praogress of the nmethod was shown. 10lt is understood from
the grapR showt 3398 &2S7 HHA el T phath @ H Yy des Hnd 1T RiRghit  SChai n
hydrocarbons are rempved significantly as¥thp met hod, proceeds; A tendency
that the pyrazi Hed e Ve f po‘_r’ﬁXJt{ég bi Hide nI“irhuu‘ied 't rease rbcy. tHe progress
of the nethod e Fr o h [F wn . in FIG:8, Little
change was obs\eg%\slréazjl?)\rg]t"hoé rBe%ﬁrF\L?tnr%é pgcr{%e%?%guzg&oT dteﬁe' t%‘ptgen*esendnd
phenol i c al dehydes, whirth: Bfey ffecd i yend lavorcsQnmanent ey e tdye et hod

pr oceeded.
powder was cooled to about 30°C to give flavor powder.
¢ The powder was sampled at every predetermined time
in the above-mentioned steps, and 95 g weight of
dichlorometﬁane was added to 5 g weight of the
iﬁtermediate powder, and stirring extraction was
performed at an ordinary témperature for 1 hour. After
15 still standing for about 30 minutes, the supernatant
liquid wes filtered by a glass fiber filtef of 0.45 yum,
and a gas chromatography column of the contained
- components was obtained. The transition of the
componenﬁs when the value of the iniﬁial component
20 surface area was defined as 100% was shown -in the
ollowing drawings: FIG. 5, FIG. 6, FIG. .7 and FIG. 8,
respectiveiy. The sampling was performed at the time

of no treatment, at the time of completion of spraying

of water of 50% of the tTotal spray amount, at the time
25 of completion of spraying of water of 100% of the totzl

spray amount, at the time of completion of spraying of

the pbinder ligquid of 50% of the total spray amount, and



~ 20I't was found fromthe above-nentioned experinents that the bal ance of

t he contained conponents is changed according to the degrees of the
volatilities of the conponents in the steps, and control of the bal ance of
t he contai ned conmponents may be achi eved dependi ng on 25t he nunber of tines
of intermttent spraying. [Exanple 2] An aqueous solution of 75 parts by
wei ght of 21 |licdrice was prepared and gsed as a binder liquid. 5 330 g
wei ght of cocoa having an average particle size of 30-umwas put into a
fluidized granul ati on-dryer, and hot air at 120C and an absolute humdity
of 16 to 518 . g/tnB as iMcOWTE idHnd tdie Powterspita va.nyg ik weleoditneaf 0.6 m's
to forma fluidized bed of the cocoa powder. Wiile formng the fluidized
bed, water was lsprayedfatl BG taf &hey tweiaghtdoriay. bl praspeg tiasly .
performed by repeating spraying for 1 m nute and abeyance of 10spraying for
3 minutes (drying urid |iUg)ndesns &88 fraeighe dueilot adhofn viat érlGvas® spr ayed
onto the cocoa powder, and the cocoa powder was dried. Furthernore, the

bi nder |iquid was! Spraydd tdta 130 e ¢ 60 Y weilghtdIiaio Fhias ish g ng was
perfornmed by repeating 15spraying for 1 minute and abeyance of spraying for
3 minuteS (dryiffFURT IS 19D GIF S i Sart famifeh 9% RARESSor WaCEr S a%d 1066

. . 0
g weight in to%%Jt%Li%‘éégpective vapor pressures. On the other

hand, a tendency that the pyrazines derived from the
binder liquid increase by the progress of the method
was shown.

10 It is understood from the graph shown in FIG. 7
~that the aliphatic aldehydes and straight chain
hydrocarbons are remoyed significantly as the method
proceeds. A tendency that the pyrazines‘derivéd from
the binder iiquid increase by the progress of the

15 method was shown.

-From the graph shown in FIG. 8, little change .was
cbserved in the remaining percentages of the terpenes
and phenolic aldehydes which are effective flavor
components even the method proceeded.

20 it was found from the above—mentioned'experiments
“that the balance of the contained components is changed
according to the degrees of the volatilities of the
components in the steps, and control of the balance of
the contained components may be achieved depending on

25 the nﬁmber of times of intermitteht spraying.

[Example 2]

An agueous solution of 75 parts by weight of



"isonerized sugar binder |iquid was sprayed onto the licorice powder, and"
the licorice powler was dried. 20Finally, the powler was cool ed to about
30C by wind transportation to .give a flavor powder. The obt ai ned

fl avor powder showed fine chocolate-like flavor wi.th suppressed acid odor.

[ Exanpl e 3] 254,000 g weight of a licorice extract spray-dried powder
havi ng an average Particle size of 90 pm @aas out into a fluidized
granul ati on-dryer, and hot air at 22 120C and an absolute hum dity of 16
to 18 g/nB was blown into the powder at a wind velocity of 0.6 nfs to form
a fluidized bed iofortihe hieorie@apewdend Whidde sfsorambigidehe filquiidi.zed bed, . a
5% i soneri zed sugar binder 5Liquid was sprayed at 25 to 35 g wei ght/ mn.
Thi s sprayi ng s JerS oratechthy fr epeati hg vspoayinng vieara g80 pseddrds ande
abeyance of spraying for 90 seconds (drying until Ue); and 400 g weight in
total of the 5%fi sderi zed swgar nisionder 1viiquizg gy asprlayédnonttyetrthe 10
|icorice powder, and the licorice powder was dried. Finally, the powder was
cool ed to aboutr8DOMBy adimdt HafsSporbdt fBn2bsCgive AURLEYBY pbwler to

In the obtained flavor powder, chemical aroma that i's unique to . .licorice.
had been 2decr edSed/&hd "2 Shitgit "IS I EEr iFO8 PRAVET 6%t ér "WAS SRGWT Y] Bfanpl e

41 .6 m/s to form a fluidized bed of the cocoa powder.

While forming the fluidized bed, water was sprayed at
60 to 80 g weight/min. This spraying was performed by
repeating spraying for 1 minute and abeyaﬁce of
10 spraying for 3 minutes (drying until Ue), and 533 g
| weight in total of water was sprayed onto the cocoa
'péwder,-and the cocoa powder was dried. Furthermore,
the binder liquid was sprayed at 130 to 160.g
weight/min. This spraying_was performed by repeating
15 spraying for 1 minute and abeyance oz spraying for

3 minutes (drying until Ue) in a similar manner to that

oo |

for water, and 1066 ¢ weight in total of a 5
isomerized sugar binder liquid was sprayéd onto the
licorice powder, and the licofice powder was dried.
20 - Finally, the powder was cooled to about 30°C by wind
transportation to give a flavor powder.
The obtained flavor powder showed fine chocolate-
like flavor with suppressed acid odor;

]

W

[Example
25 _ 4,000 g weight of a licorice extract spray-dried
powder having an average particle size of 90 um was put

into a fluidized granulation-dryer, and hot air at



" An aqueous sol ution of 40 parts by weight of licorice extract was prepared
and used as a binder liquid. 20.4,000 g weight of a licorice extrct

- spray-dried powder having an average particle, size of 90 Onwas put into a
fluidized granul ati on-dryer, and hot air at 120C and an absolute hum dity
of 16 to 18 g/nB was blown into the powder at a wind velocity of 0.6 nis to
25forma fluidized bed of the licorice powger. Wiile .formng the fluidized
bed, the .binder liquid was sprayed at 70 to 90 g weight/mn. This
sprayi ng was_ 23 perforned by repeating spraying for 30 seconds and
abeyance of sprayiag.arf0n9@rseqends hidhiy:ng Wit il We) 1sand B QRG g wei ght

intotal of the 5% i sonerized sugarbinder |iquid was sprayed onto the
licorice powderslend Hithe dicardwer pander wasd drd eskify nat |y, 6 thes peawder
was cool ed to about 30C by wind transportation to give a flavor powder.
I n the obtai nedfdtmaveor: povdiersd cremcal tlae onecdhiate isowdd que Wioilecorice
had been decreased and a high 10licorice flavor titer was shown. [Exanple
5] 5 partisohylnei g ofuichicas mess, 0.5 pegamdyl wed ghtgaf Beedthin
and 94.5 parts by weight of water . were mei$hed in advance, and using a
enul si fying 15mecHiie {FPRIME2RBON & MR T 19 , W4 U0/ T wei ght1Df . a
licorice extract spray-dried powder hﬁyiqg, an average .

spraylng was performed by repeating sé&aylng for

30 seconds and abeyance of spraying for 90 seconds

(drying until Ue), and 400 g weight in total of the 5%

isomerized sugar binder liquid was sprayed onto-the

10 licorice powder, and the licorice powder was dried.
Finally, the powder was cooled to about 30°C by wind
transportétion to give a flavor powder.

In ‘the obtained flavor powder,_chemical aroma that
is unique to licorice had been decreased and a high

15 . licorice fiavor titer was shown.

[Example 4]

An aqueous solution of 40 parts by weight of
licorice extract was prepared and used as a binder
liquid.

20 © . 4,000 g weight of a licorice extrac: spray-dried
powder having an average particle size of 90 um was put
into a fluidized granuilation-dryer, and hot air at
120°C and an absolute humidity of 16 to 18 g/m3 was
blown into the powder at a wind velccity of (.6 m/s to

25 form a fluidized bed of the licorice powder. While

forming the fliuidized bed, the binder ligquid was

sprayed at 70 to 90 g weight/min. This spraying was



particle size of 30 pmwas put into a fluidized granulation-dryer, and hot
air at 120C and an absolute humdity of 16 to 18 g/n8 was blown into the
powder at 20a wind velocity of 0.6 nmis to forma fluidized bed of the
licorice powder. Wiile formng the fluidized bed, water was sprayed at 60
to 80 g weight/mn. This spraying was performed by repeating spraying for
30 seconds and abeyance of spraying for 9®3econds 25(drying until Ue), and
400 g weight in total of water was sprayed onto the licorice :extract .
spray-dri ed powder, and the powder was dried. Furthernore, the 24 binder
liquid was spr ayad @atméa0 40 rdb g el @hd e v nd b Sr spo ayé dghaasaper f or med by
repeating spraying for 30 seconds and abeyance of spraying for 90 seconds
(drying until Ueejanae sifimdmraynaineiod 00 hedcdrods wedey in@nghtli D00 g, wei ght
in total of the binder liquid was sprayed onto the licorice extract
spray-dried powder , 1,dad tchevgpomderimasctlrli edt Faah$ yi sdrier poydiesugvas
cooled to about 30C by wind transportation to give a flavor powder. The
obt ai ned f avoroipsisder! IDHEE oRFarfitat Wi Prethcolat el dokecd | pamter, and
and-chem cal aroma unique to licorice had been decreased. [Exanple 6]

25 parts>by weitdift 10fCEdrGh RfeT "id 5 §5hr t S YA weY ght P ier WeFe

wei ghed, stirring extraction S.oL5. . performed at 60QC for .90 mnutes, the
"solid and Iiqui L?eﬁfroé’tt\évgj,(} éj;nEPyt I’”(éf“éiaﬁr@trls@é)r‘r%aitfll?&attioor‘?l\ﬁe?s a
performed at 6,000 rpmto give a carob extraction liquid having a sugar
degree of aboutquél,orgr%wt elgfs' was used as a binder liquid. 205,000 g weight

of anhydrous glucoseh¥r&ﬁ§5%bégﬁﬂéﬁ)flavor powder, chemical aroma that

~ is unique to licorice had béen decreased and a high
10 licorice flavor titer was shown.
[Example 5]
5 parts by weight of cacao mass, 0.5 part by
weight of lecithin and 94.5 parté by weight of water
. were welghed in advance, and QSing a emulsifying
15 machine (PRIMX: ROBOMICS MARK iI), 4,000 g weight of .a
licorice extract spray-dried powder héving.an average
particle size of 30 pum was put into a fluidized
granulation-dryer, énd hot air at 120°C and_an_absolute
humidity of 16 to 18 g/m3 was blown intc the powder at
20 a wind velocity of 0.6 m/s fo form a fluidized bed of
the licorice.powder. While forming the fluidizéd bed,
water was sprayed at 60 tec 80 g weight/min. This
sprayling was performed by repeating Spraying for
30 seconds énd abéyance of spraying for 90 seconds
25 . (drying until Ue), and 400 g weight in tétal of water
was sprayed onto the licorice .extract spray—dried

powder, and the powder was driea. Furthermore, the



an average particle size of 200 pmwas put into a fluidized granul ator and
dryer, and hot air at 80C and an absolute humdity of 16 to 18 g/ nB was

bl own into the powder at a wind velocity of 0.6 m's to forma 25fl uidized
bed of theanhyrous glucose crystal. Wiile formng the fluidized bed, the

bi nder liquid was sprayed at 30 to 40 g weight/mn. This spraying was 25
performed by repeating spraying for 30 seconds and abeyance of spraying for
60 seconds drying until Ue), and 750 g weight in total of the binder |iquid
was sprayed onto the anhydrous glucose crystal, and the 5crystal was dried.

Finally, the powdgfe Masi G0k 6ehd Osboidq 30C Hy wbndot sanspertahien to give
a flavor powder. In the obtained flavor powder, lactic acid odor that is

uni que to the carah powderndachdessr teafieased ande bt ghg chocol ahg-Foke
flavor was expressed. 10[ Exanple 7] An aqueous sol ution of 50 parts
by wei ght of a Jfarsslrexis sotd wese wsetk ast asradeng | fqui 80 secondd, 000 g

wei ght of maltose. crystal having an average particle size of 200 pm was put
into a 15f ui di Zetwigranultatbriand drayesimaher hotnagr e 804 ahdr an absol ute
hum dity. of 16 to 18 g/ nB was blown into the powder at a wnd velocity of
0.6 ms o for maaterrl/uuad"azeld HEY pfve e et oset 2t y3tf athe ViRt 1@ ¥ o hinect he
fluidized bed, the bi nder ﬁkgd was, sprayed at 40 20to 60 wei ght/ m n.

Thi s spraying WES SerfoiSted te'"peeajt}r %Ta%%@a?‘brs@ﬁa%e Bh%% and
abeyance of s ra for second il and ht in
y P dng’ C:fi d6Qc powc? r( nt 5 Jt%é Iiue }90\/»0819

total of the bifivd&r™ 1'i sprayed tose” %’rystal and t he
crystal was dr%%%’cooled to about 30°C by wind transportation to give
a flavor powder. The obtained flavor powder
10 accompanied high chocolate-iike flavor, and-chemical
aroma unigue to licorice had been decreased. -
[Exahple 6]
25 parts by weight of Carbb powdér and 75 varts by
weight of water were weighed, stirring'extraction'wés
15 éerformed at 60°C for 90 minutes, the solid and liquid
| were separated, and thereafter centrifugation was
. performed at 6,000 rpm to give a carob extraction
liquid having a sugar degree of about 15, and this was
used as a bindef liquid.
20 5,000 g weight of anhydrous glucose crystal haviﬁg
an average particle size of 200 um was put into a
fluidized granulator and dryer, and hot air at 80°C and
an absolute humidity of 16 to 18 g/m3 was biown ihto_
the powder at a wind veloéity of 0.6 m/s to form a
25 fiuidized bed of the anhydrous glucocse crystal. While
forming the fluidized bed, the binder liquid was

sprayed at 30 tc 40 g weilght/min. This spraying was



" 25Fi nal | y, the powder was cool ed to about 30C by wind transportation to
give a flavor powder. A powder flavor being conpletely soluble in water and
having 26 decreased aroma of lactic acid odor that is unique to the carob

powder coul d be obtained. [Exanple .8] ' An aqueous sol ution of 20
parts by weight of a fenugreek extract was prepared and used as a bi nder
l'iquid. 6, 000 g wei ght of anhydrous9l ucose crystal having an

average particle size of 200 pmwas put into a fluidized granul ator and
dryer, and hot air at 120C 10and an absolute humdity of 16 to 18 gi nB was
bl own into theppewdemeat By Wdrkatelraci dpyr Hf 1 Oy Stof s3¢ osdasrmaa dridui di zed bed
of the anhydrous glucose crystal. Wile formng the fluidized bed, the
bi nder |iquid wasyspreayed apr3ying 4y ki ghtdmiin. (Thiisng prrayd Ing- avas
15perforned by repeating spraying for '10 seconds and abeyance of spraying
for 40 seconds afdr yidtg auntsiilgie)in dmda600°G Wes ghtnder tot@lidfwathe bi nder
liquid was sprayed onto the anhydrous glucose crystal, and the crystal was
dried.. Finall yPreNePpider thes Ed0IEP 1D 208P0tR SDCHL midhf the
transpor%ati onto %i ve a fl avor, powder.. A powder flavor being conmpletely
sol ubl e Pn wat EF Y AhiGF &0 -of At act s . Fabre T Hats i %&é’to t he
carob powder had been decpeaged could be qutained., 23lExamphg 2l -
"powder. In the obtained flavor powder, lactic acid
odor that 1is unique to the carob powder nad been
decreased and high chocolate-like flavor was expressed.
10 iExample 7]
An aqueous solution of 50 parts by weight o:f a
carob extract was used as a bihder ligquid.
4,000 g weight of maltose crystal having an
average particle size of 200 pm was puﬁ into a
15 fluidized granulator and dryer, and hot air at 80°C and
an ‘absolute humidity of 16 to 18 g/m3 was blown into
the powder at a wind velocity of 0.6 m/s to form a
fluidized bed of the maltose crystal. While forming

the fluidized bed, the binder liquid was sprayed at 40

20 to 60 g weight/min. This spraying was performed by

O
Hh

repeating spraying for 30 seconds and abeyance

(G2
w

spraying for 60 seconds (drying until Ue), and 5 g
weight in total of the binder ligquid was sprayed onto

the m 1

1]
Q)

ltose cryst and the crystal was dried.

~

o5 Fi

=}

ally, the powder was cooled to about 30°C by wind
transportation to give a flavor powder. A powder

‘flavor being completely -soluble in water and having



~ An" aqueous sol ution of 25 parts. by weight of a | avage extract was prepared
and used as a binder 27 |iquid. 3,000 g weight of anhydrous gl ucose
crystal haying an average particle size of 200 pmwas put into a fluidized
granul ator and dryer, and hot air at 120C 5and an absolute hum dity of 16
to 18 g/nB was blown into the powder at ‘a wind velocity of 0.45 ms to form
a fluidized bed of the anhydrous glucose cyystal. Wiile form ng the
fluidized bed, the binder -liquid was sprayed at 8 to 12 g weight/mn. This
sprayi ng was 10perforned by repeating spnaying for 10 seconds and abeyance

of spraying for3Q Seconds rying uotil Lie), 896 290 g; el :&%ué ngotal O

the binder |iquid was sprayed onto the 'anhydrous gl ucose cry and the

crystal was driegd cgﬂdgﬂﬁéwdgpe:@gmgegga§b@99$£@ to 15about 30C by wi nd
transportation to give a flavor powder. A powder flavor being conpletely

sol ubl e i n wat gr=xdadmpud ody aroma. of green grass odor that is unique to the

| avage extract had been decreased coul d be. obtained. 20[ Exanpl e 10]

5,500 g wei ght of amrexddqasdus esddueivaw fraterpattpowdere{@vieragea particle
size: 120 um, which can be obtained by extracting a flavor liquid from
vani |l a beans drdiudmgeaty e put vers zbrgpahed famyorsed ad f wWasie25 put into
a fluidized granul ator and dryer, and hot -air at 120C and an absol ute

hum dity of 16M&Yg-g/ B was bl own into the powder at a wind velocity of

0.45 ms to L . . :
6,000 g weight of anhydrous gliluccse crystal having

an average particle‘size 0of 200 pym was put intc a
fluidized granulator ana dryer, and hot air'at.l20°C

10 and an absolute humidity of 16 tec 18 g/m3 was b.own
into the pbwder at a wind velocity of 0.5 m/s to form a
fluidizéd bed of the anhydrous glucose crystal. While
forming the fluidized bed, the binder liquid was
sprayed at 30 to 40 g weight/min. This spraying was

15 performed by repeating spraying for 10 seconds and
abeyance of spraying for 40 seconds (drying until Ue},
and 600 g weight in total of the kinder liquid was

1

sprayed onto the anhydrous glucose crystal, and the

—
-

crystal was dried.. inally, the powder was cooled to

20 about 30°C by wind transportatioﬁ to give a flavor
powder. A powder flavor'being completely éoluble in
water in which aroma of lactic zacid .odor that ié uniqué
to the carob powder had been decreasea could be
obtéined.

25 [Example 9].

An aqueous.solutidn of 25 parts by weight of a

lavage extract was prepared and used as a binder



28 forma fluidized bed. Water was sprayed at 8 to 12 g weight/nmin. This
sprayi ng was perforned by repeating spraying for 1 mnute and abeyance of
spraying for 3 mnutes (drying until Ue) and 500 g weight in total 5of _
wat er was sprayed onto the vanilla powder. Thereafter the powder was cool ed
to-about 30C by wind transportation to give a flavor powder. 100 g of the
vanilla . powder obtained as above was dissgol ved in 900 g wei ght of 10%
hydrous ethanol, and stirring extraction 10was performed for 1 hour.
Thereafter the solid and liquid were.separated by using a centrifugal
machine to give ahgyt 850 g of a vanilla flavor. In the obtained vanilla
flavor, green grass odor had been .decreased and flavor that is unique to

vani|lla had been ing ensedy Ab]Fxandt eardik}d 8000y 0 Wi ghiryoft 1 did+echd omat o
powder having a noisture content of 4% was put into a fluidized granul ator
and dryer, andahotzvainacgd pkAQG and sinrahsolag®e huma tyoofinke t0 18 g/ nB
was blown into the 20powder at a wind velocity of 0.6 nmls to forma
fluidized bed. f\Mtieri 2sas sEmayledt cat $hd a2y weidghtdtmai.r B sLX)¥Cayi ng was
performed by repeating spraying for 1 m nute and abeyance of spraying for 3
m nutes $dryi ngngnteir abs)oludd BG4 Sheiqghtl @ iTP tidt &/ 5 6fk swétleWvas
sprayed onto the dried tomato powder. Thereafter thg(fomder was cooled at a

stroke to about"35CTHF WHERT difsportdtd oif t¥ giveéa v 81 Sp e ™ 29

a fluidized bed of the anhydrcous glucose crystal.
While forming the fluidized bed, the bindei'liquid was
sprayed at 8 to 12 g weight/min. This spraying was
10 performed.by repeating spraying for 10 seconds and
abeyance of spraying for 30 seconds (drying until Ue),
and 250 g .weight in total of the binder liquid was
sprayed onto the'anhydfous glucose crystal, and.thé.
crystal was dried. -Finally, the powder ‘was cooléd to
15 about 30°Ciby wind transportation to give a flavor
powder. A powder flavor being completely sblubie in

Py

water in which aroma of green grass odor that is unique
ﬁo_the lévage'extract had been decreased could be
obtained. |

20 [Example 10]

5,500_g weight of an extract residue raw material
powder (avérage particle size: 120'Qm), which can be
obtained by extracting a flavor liguid from vanilla
beans and drying and pulverizing the flavor liguid, was

25 put -into a fluidized granulator and dryer;.and hot air

at 120°C and an absolute humidity of 16 to 18 g/m3 was

blown into the powder at a wind velocity of 0.45 m/s to



" The obtai ned tomato powder had a noi sture amount of 6% 50 g of the tomato
powder obtai ned as above was di ssolved in 950 g of 5% wei ght aqueous
ethanol, t solution was stirred in a warmbath, and stirring 5extraction
was perforrred for 1 hour while the liquid tenperature was naintai ned at
50C. Thereafter the solid and liquid were separated by using a centrifugal
machi ne to give about 890 g of a supernatamt |iquid, and 0.5% pecti nase was
added 'to the supernatant |iquid 10and reacted at 40C. for 3 hours.
Furthernore, the super nat ant liquid was concentrated up to a sugar degree
of 60 by a rotaryrevaporal@f zavides midaining therdyquiLd tenperat uf e at
~75C to give about 70-g weight of a tomato extract. 15As a control, about 70
g weight of a tveanteg roc A actTiors wasr obtrad nedks | ge af edmmad ary neepeert g
subjecting 49 g weight of a dried tomato powder having the same rod to
simlar treatmtsationg hose 1 mirhe ealzove-atesitd rore o fexdaotiron foper ati ons.
20l n conparison with the control article, green odor that is unique to
tomato had beerd et et suetl fleavorarcb i e wenidricdd total
Furthernore, 30 g weight of ethanol with 95% purlty was added to 30 g
wei ght of the &}ntwad%ejfd‘f?a?os%éﬁ%to% TMSetf Horl 2 HBIHET -25Thereaf ter the

m xt ure was st stléO at_5C, ancgeut;t he extract corrponent gﬁ 03|ted n t he
bott om was sep TPy gt R & e st on-° AR ¢ eYonJB ent was

30 renoved from abosupt 26 gJ[ ght lof tahehoab\;oarl npeodW extr acltooby vapc%reatl on by
a rotary evapora“tor Whi 18 tHe extTact

vanilla ‘powder obtained as above was dissolved in 900 é_
welght of 10% hydrous ethanbl, and stirring extraction

10 was performed for 1 hour. Thereafter the sélid and
ligquid were_separaﬁed by using a centrifugal machine to
give about 850 g of a vanilla £lavor. In the obtained
vanilla flavor, green grass odor had been . decreased and
flavor that is unique to vanilla had been increased.

15 [Example 11]

5,000 g weight of a dried tomato powder having a
m01sturc content of 4% was put into a fluidized
granulator and dryer,.and hot air at 120°C and an
absolufe humidi:y of 16 to 18 g/m3 was blown in;o the

20 poWder at a wind velocity of 0.6 m/s to form a
fluidized bed. Watér was sprayed at 8 to 12 g
weight/min. This spraying waé pérformed.by repeating
spraying_for 1 minute and abeyance of.spraying for
3 minutes (drying until Ue), and 500 g weight in total

25 of water was sprayed onto the dried tomato powder.

h

Thereafter the powder was coolod at a st roke to about

35°C by wind transportation to give a flavor powoer.



was maintained at 50C to give 23 g weight of an extract. In the obtained
tomat o extract, flavor of 5green odor that is unique to tomato had been
decreased, but the residual degree of the flavor of green odor was
significantly. higher than that of the tomato extract that had been
pretreated in the fluidized granul atorand dryer. 10According to the nethod
of the present invention, flavor granules 291 which an flavor conponent has
been concentrated and from whi ch unnecessary conponents have been renoved
can be readily obtained wi thout subjecting a raw fl avor powder derived from

a plant to a spegéabblopresreatdentpolye OMhyd r£peat & Higr £ Y&he&SH€08Pr 6$i ng
the steps of spraying water or a binder liquid in a fluidized granul ator
and dryer and thereadtethdryimgrd heowdaw fdavornpowderanté lwihe noi sture
‘content reaches the equilibriumnoisture content (Ue) of the 20raw flavor
powder. 31 CLAiMBsolved in #00ret hod ¥ weoghuci aguédayortigaanll eshe
characterized by conprising a cycle conprising steps of: 5a) spraying water
or a binder |igituibned @2 aw f1eadriponwderrunedtha awd sturer cont ent of the
raw flavor powder reaches a critical noisture content under f!uidization
(Uf) whil® bl ovFhgrdot 128 rvad R¥et ¢ awed | evor’ govvtferv -9 o't al ¥ ¥4+ di zed bed
of the raw flavor 10powder, and . .Q% drying the raw flavor powder after
the step a) unt TP e nof Stie Worteént ot ?%éﬂggw fF&&EFaﬁgﬁﬂéﬁx¥%aChes an
eqU|l|br|un1nD|§£P{§ §§@tf¥%u£é*9ere separated by using a centrifugal
machine to-give about 890 g of a supernatant liquid,
and 0.5% pectinase was added to the supernatant liqgquid
10 and reacted at 40°C for 3 hours. Furthermore, the
supernatant liquid was concentrated up to a sugar
degree oI 60 by a rotary evaporator while maintaining
the ligquid temperéture at 75°C to give about 70 g
weight of a tomato extract.
15 As a control, about 70 g weight of a tomato
extraction was obtained in a similar manner by
subjecting 49 g weight c¢f a2 dried tomato powdér having
the same rod to similar treatments to those in the
above-mentioned extraction operations.
20 In comparison with the control article, green odor
that is unigue to tomato had been eliminated, and sweet
flavor could pe enhanced. Furthermore, 30 g weight of
ethanol with 95% purity was added to 30 g weight of the
control tomato extract and mixed for 1 .hour.
25 Thereafter the mixture was stood still at 5°C, and the

extract component deposited on the bottom was separated

by liguid-liguid separation. The alcohol component was



wherein the cycles are repeated two or nore tines. 152. The met hod
according to claim1, characterized by conprising: a first cycle in which
the step b) is perforned imediately after the spraying of water onto the
raw fl avor powder in the step a), and/or 20.a second cycle in which the
stepis perfornmed imediately after the spraying cf binder liquid onto the
raw flavor powder in the step a).. &o The met hod according to claim
|, characterized in that the raw flavor powder are flavor powder derived
25froma plant raw material containing a carbohydrate, flavor powder

obt ai ned by spraydryd NG ALt €X4 T @Che i OFt SHIAELPOVDIEE ; QEASHGBFact
granul es. 32 4. The method according to claim1, characterized in

that the binderpy i shise dh exf racto dery veda s ot ar phanl e CORE aéRt Agca
car bohydrate, or a synthesized flavor solution or fornulated flavor
.solution includnguairbae caadohydr@Eie.to give 23 .g Weelgiet hod aaccording to
claim1, .characterized in that the raw fl avor powder have a particle size
of 10 to 350 m extract. In the obtainea tomato extract, flavor of
5 green odor that 1s unique td tomato had been decreased,

but the residual degree of the flavor of green odof was

significantly higher than that of the tomato.ektract

that had been preﬁreated in the fluidized granulator

and dryer.

10 According to the method of the present iﬁvention,
flaveor granules in which an flavor component has been
concentrated and from which unnecessary components have
been.removed can be réadily obtained without.subjeéting
a raw flavor powder derived from.a plant to é special

15 pretreatment, by only repeating cycles comprising the
steps of spraying water or a binder liquid in a
fluidized granulatof and dryer and thereaftér drying
the raw flavor powder until the moisture content

reaches the ‘equilibrium moisture content (Ue) of the

20 raw flavor powder.



6. The nmethod according to claim1, characterized 10in that a tenperature
of the fluidized bed ranges 100 to 150C. = - 7. The nethod according to
claim1l, characterized in that a tenperature of the fluidized bed ranges 45
to 120C. 158. The nethod according to claim1, characterized in that an
absolute humdity of the hot air ranges 10 to 25 g/ nB. " 9. The net hod
.according to claiml1, characterized in thatithe nmethod is perfornmed in a
fluidized 20granul ator and dryer.

CLAIMS
‘1. A method of producing fiavor granules,
characterized by comprising a cycle comprising steps
of:

5 _. ~a) spraying water or a binder liguid onto a raw
flavor powder until.a moisture conteﬁt 0of the raw
flavor powder reaches a critical moisture content under
fluidization (Uf) while blowing hot air to the raw
flavor powder to form a fluidized bed of the raw flavor

10 powder, and
b} drying the raw flavor powder aZter the step a)
tntil the moisturé content of the'raw flavor powder
reaches an equilibrium moisture:content (Ue),
whefein the cycles are repeated two or mbfe times.
15 | 2. The method according to claim 1, characterized
by éomprising:
a first cycle'in which the step b) 1is performéd
immediately after the spraying of water onto the raw
flavor poner in the step a), and/or .
20 a2 second cycle in which the step b} is performed
immediately after the spraying cf binder liqﬁid onto
the faw flavor powdér in the step a).
3. The method accqrding to claim 1, characterized
in that the raw flavor powder are flavor powder derived
25 from a plant raw material cbntaining a carbohydfate,
flavor powder obtaihed by spray drying a plant extract,

or sugar powder or sugar granules.
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4. The method according to claim 1, characterized
in that the binder liquid is an extract derived from a
plant containing a carbéhydrate, or a synthésized
flafor solution or formulated flavor .sclution including -
a carpbchydrate.

5. The method according to claim 1,.character;zed
in thaf the raw flavor powder have & particle size of
10 to 350 um.

6. The method according to ;laim 1, characteriied
in that a temperature of zhe fluidized bed ranges 100
to l50°C.- |

7. The method according To claim 1,.characterized
in that a temperature of ﬁhe_fiuidized bed ranges 43 to
120°C.

8. The method according to claiﬁ i, characterized
in that an absolute humidity of the hot air ranges 10
to.25 g/m3.

9. The method gccoraing zo claim 1, characterized
in that the method is performed in & fluidized

granulator and dryer.



