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because food additives are not used, the waxy rice cake is suitable for
consuners' tastes. 1191In addition, due to its |ong-term non-hardening
property, the waxy rice cake according to the present invention can be
stored for shelf-life, which enabl es mass-production and | ong-term

di stribution according to storage conditions. Furthernore, the waxy rice
cake may lead to increasing rice consunption in Korea and nay catal yze
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[32] Test mmterials [33] A waxy rice used in the follow ng experinents was
rice that was harvested in Korea and polished in 2010, and fl our (DAEHAN
FLOUR M W6 20/002468d) , salt (SAJOHAPYO Co., Ltd), and bean/KRxua{syYeong
Wl Processing Business Ofice of National Agricultural Cooperative
Federation) were used in producing a waxy rice cake. [34] [35] Preparation
Exanpl e 1: Prsgggﬁfg on of Injeolm wth different water contents [ 36]

I nj eol m was ced ﬁ ﬁ El ending ratios and nethods shown in Table 1
whi l e the wat HreM, PN's a key factor in producing Injeolni, was
changed to bef&hlﬁcallproﬁﬁima”d 20% based on the wei ght of a water- soaked
waxy rice. That waxy rice was imersed in water for 4 to 8 hours and
wat er Wak renﬁr@ﬁd@méraewwmceame Hafsipg¢raresk byt ¢ratipgbingrvagogkiedionainy ri ce was

measured, ang.ddein Pfé/wﬁkyﬁﬁcé/\@&eftd) Frdhint ERNB sV ROt aam?ggtsﬂg@mae st eaner
type steam boil er (Kyungchang Machi ne, Kyunggi Kwang Korea) for 20 to

40 nminutes. FAGERR W E%a‘wxg %Cakaéfhww@ﬁug%ﬂ ltsm:ga% alcahmﬁﬁl?@ Wi §ht of the

soaked waxy nh@@mdeiﬁdaﬂeﬂ@pmaétemmhm arne(péﬂi&?ﬁmmdls PHoRTOI ttheS WaXrita
Table 1 to pre}g and.th to the

TRPLE - ot oo GaB A iR e Bl i) P R A B B e B0 ke
The second- stt@armar@umduﬂnbrenés mosobledcairdingdorstosigp epaditionss. Aido, theazvamynner

t enper at ure %ﬁg% E\@H ce
dough was pl glgee Q%négﬁ unchi ng Hg%ﬁzgﬂﬁgg%tél&f%&g[ a%%ﬁ@?’%ﬁeﬁo asefdﬁfgn t he
wei ght of th&odutivadtonBkgbléme was added thereto according to stor age

condi tigns or Eée%{]cfdafg%}a{n"%p&? Bf'{h%'p?&%% &9&&8\4%’&8%08%?gﬂidﬂ%n%%rw&g

m nut eé The punc unt il
t he dough hagalgmth@tvl@notflhaei@er@dmraﬁdﬂelf lﬁhmludpﬁéahl@u@rsmasvawtrw@mwa@r 2ed of a

hei ght of 1. 3% &HRingd ﬁét%ﬁ@reﬁt)mB (BMrs@fnfn dé"’thgtvl}h gfnc% oM @'ﬂf&htv{}‘ﬁelqgt dough
was nol ded. The obtai ned product was covere ean wder and packaged

with a wap éﬁaoquoﬁ%ad%}pg PYbmd wapkiodhe Hist Sﬂ?ﬁ@%%&h&l@e \X%Jéow&v jeRoRhe

foll owing ex I@%ﬁmﬁl’@hﬁd (db L:3dlinke E@ecl)ndZte\dBe@Qihﬁfr 0102 4R BRAT KR2Q 1841809982
ratlo and nethods of Injeolm at different water

[ Table 1] Bl grﬁj
contents Mate?i Al atﬁ'd)ur?ﬁ f8d Water content based on the wei ght of
wat er - §6hked weocprding® gnojheopspelt & thdpiesen? hveati@r, a ok ette wakeyproiaed (by)

3,000 3,000 2l t(g) 30 30 30 30 30 Vater (mi) 0 150 300
450 600 Hour?zi ghémgt%gd @uﬁgﬁ (minutes) 13 13 13 13 13 [ 38]
Pr epar afl on rdingto pode é&W@tmfdhe PigfesbInvenig. i pivcessed dord progugeddont ent s

[39] Bl endi ngdatdi@sthanchxeichede 9hrdveaol m prepared using different flour
contents are shown in Tabhle 2 below The flour content is a key factor

during the pMﬁﬁﬂ@gﬂQ%rﬁfféﬁtﬁ@Q@Yelﬁ#%uctl on of Injeolni. Injeolni was
prepargg) i n theysa cér@aﬁ&earc(:(ﬂﬁl gQO e[%@sreﬂg anEht@ﬁqgﬁirﬁ ik huf%& &Rl s grﬁ'% the

wat er content was % or he V\Bllg he wat er-so waxy
rice and thetff’qt‘éfﬁrforc%]ﬁ’fléﬁtpeﬂﬁé Obflme.ﬂe@,awplfa @Cf’l‘@ke Qhéu@f%ﬁ%nlga%eéfd on the

wei ght of theo a@fon&ﬂ&i@@dug@amdmiue@s ahd ko Pehus: Roll Tatitiees2re BbeRdi NBe
rati os and net hods of at dlffer%g% flour contents Material and

met hod Fl our W&éﬁglﬁﬁfalffdééﬁ?a@ﬂ] F PPREOWEMERY @515t he wat er - soaked waxy rice (%
0 0.05[9] 1 0. Ib aGdifomatuvere #edkgdemaryn-hardeniqg prape@PAh8 WA ride 64k 3, 000

3,000 Salt( g)acé)gdiﬁg to the present invention can be stored for shelf-life, which enables mass-
production and long-term distribution according to storage conditions. Furthermore,
the waxy rice cake may lead to increasing rice consumption in Korea and may catalyze
development of export products for globalization of Korean food.

Brief Description of Drawings

[10] FIG. 1 shows a waxy rice cake production method according to an embodiment of
the present invention and a typical waxy rice cake production method.

[11] FIG. 2 shows pictures showing a method of producing a waxy rice cake according to
an embodiment of the present invention.

[12] FIG. 3 shows a texture change during storage according to a flour content in Injeolmi



30 30 30 water (ml) 150 or 300 150 or 300 150 or 300 150 or 300 150 or 300
Flour(g) 0 1.5 3 4.5 6 Punching(mnu tes) 13 13 13 13 13 [41] Preparation
Exanpl e 3woRsmdwe4sBon of | njeolm when extrudi ng was fuPChaRperdoessaed [ 42]
The net hod of producing Injeolm further included extruding after the
punching. In detail, Injeolm was produced in the sanme manner as in
Preparati on Fxamhh @aditioBNGRRaltd@hdd HEMWAIXS i@ QRY Hdte MVSth DX when t he
wei ght of the vva%er-sogggg vvaﬁgl rice, and fhe flour content was 0, 0.05,
0.075, 0.1, AREUEEBE6 BHEEGPYHOTIE- wei ght of the water- 8 WD

2013/ 002463 PEidstMote/ fovC8ervngkaut tiexInversdon The extrudi ng was perforned
by extrudi ng the punched waxy rice dou usin bar. ri.ce. cake nopl der.
The® extli i g AmSTTTEE e el WHSvishy ks B0 Prost Toae e ot el IEREPTHEL he
waxy rice dotghn embodimeot dfaheprebdie imaxtion inckiddough. [43] [44] Preparation
Exanpl . Product | zen | nj 1. W I r ur contents [45]
Typi caﬁ}@, a &g)c@%%%gg {\xéa&gglégﬁnnlgaie?%%}cﬁn \zggtvser&ytﬂ%&{agl’rr ﬁ%&?f%ng’se due to

r et r ogrl&dlat i oribofirssstearging tiguwaentide/from|whiii welsr sfrempees; cakes are produced
and soligsion t he) SRR dfthnd SHEERS t}fqufrstds"[éﬁn{e'dC\@%x‘flqri%%; follBwedBY Q¥@ndi Stri bution

efficiency, a nethod of producing waxy rice of "which quality is not

degr aded evefteamé af¢ eezi ng or col d conditions i s needed. For this,

her ei n,[1het hed) @odpgiiid REoRf stdamheol My @feint Q0ME TR therdid, Joswal al st ates
after Injeolm was frozen and thawed and whet her the recovered properties
are sustai naB'8;™Was eval uated. [46] Blending ratios and methods of frozen
| nj eol 8]pr epdrikela gpicagrick Edkerpemtuctibo methodninght mial phadeothe mathdadll e 3

bel ow. The fl t.] : i i i course
of product i o A FRaEER ety KRhdElhe LRk oRATCG: IMtabithet " o0
the same manN&Xy gise jithwptes piad oy eethe iwetes trefespecPhie iphiggrsingén WRIGHIS acont ent

was 0.5, and pihchd foparslviap gtdifs sl ahirifo khgickatighbsrekat WBreYinh&gnand a
produced | njeol m V\ges.frozen d ]ztored aé ate er%':gqugg of ,?C and 20C and
t hawed. [47] HEoPg {nTaar@rl%e%f]a?{] [ EhRwy 2PALTTSSaRRl grs obhersadipeihe
| njeol m at dinhfeeseapiaxy rictindapéednhs wiMet em@lal piddesggbdhi@toBOatihu@e Mndfbr

based on i ne cHEhBRLa0k SSHRLSH RSN Sufe bt Bhonlo iy Feso 150

Fl 05: ( 33)961]12 ZVﬁah)éun@iﬂ?d?gla% fiirther é@)udéb%ﬁh@inZ[th@}VgI@mqamwﬂivmgrEic(al’vpluein@:a

Producti on of. | i | dj . . I 49] The
APy D M, S D Ao S3EAR] o 0

nmet hod of prg rozen | t uded “gri ndi det ai |,
I nj eol M was SFHBURICEARY; retdiwesareandaive i ennlefebrispeakammanbaedwstelor,
%ceﬁt thath e ﬁ»ﬁitri]ﬁg a@&ﬁdﬁﬁg td\@lé%iﬂd&f_ﬂld@ii?(&ﬁm%%i{dﬂlgr ﬁzél@f:a{ gIﬁl{defldﬁtl[ (KM
, yungcha cnl ne, un wan 0, orea) | e ro | erval was
ad] usted to BF UMY HHINETERTY ReCGIBTRA ek des tmg S PIOdidaild. 9 WO
2013/ 002463 PEXAHHR O I ARIARAINNIS @indid bl i @otfaimddeorica be tvey dnaaby 0sind 1521 To
Teasure PrOPGHbhSh e MRS MlenRl SPALES o ARLINbol Rt BPRL L O Fxamal oo
1-5, each Injeolm was ‘prepared as a rectangul ar sanpl e (distance of 3 cmx
wi dt h of 2 crmventied.dhe water-fengovedjwaxp rizadndyi beegrewrdoress by oning @sarindeishaving

performed on,egqd} iRkrL6r 5 ﬁiﬁﬂ'lﬁ%e%’ax%lc@ Gs groh% Ly 1%11@1”&“&%& lof (eIﬁﬂPzﬁ[_%’
Stable Mcro System Ltd., Hasl K) and texture praofile analysis

, sl emere, "U i p
(TPA). The 2A¥MHVEY BSHHIAsicky anddius\hend e &y ddad f8p 2 formed doyeh.dbeh. The
test conditi @aging Mdyu@ede apioeridi€spesPeRMd. Of thd WakY sice & dré@id fpesterof 3 i

S, a post-test spged of 5 mmis a_stain of 80% Froma ai ned

For cerd: st andueSr Gertiesinia il pdey HE Pafiont bt IBHES v enss
Spri ngi ness, stomay andrpggisg ofyucamemasgsin adoroéibnianegs, were anal yzed usi ng

t extur xper t r : 4 Lo i D ' thpag

accor dﬁ% to &F}%%fégrﬂye}%t‘?ax t%%%%?ee%lggaﬁéﬁléraeqlgﬂm%%{ﬂm%rg)s&% gs\?\(/)er e 'e%f or ned
t o det er m ne figdtseamdmiiapmay Agnaageeksiing o hhkindohe dagrediricesakediypisady 20 wt %

based on t he gyefig@hiteShink figneVahEbe BOAKAEE ¥EMY0/d0GRInuRs CRdFLN8AnHNI2D was t oo
wat ery and t%s was g?t gﬁgr?ﬁarl.ate for prog\gétl gn .0f Injeolmnm.

Accor di ngly, “PRainisE-df thedHtlefanipg IRedothortepian JefupHrhddicqsate may nebe 15,
and 20 wm % aofficieady yteemet angesteain Meixy. On the calee baald, idthe Girs seamge e &t i on
at different watere{hagggt ents vas,ev Iat%t %se@dir{er%‘dl 8 tae?reof are shown in
Tabl e 4. 115%% afesdrt i etne %léﬁer t he SWatEre Content <Y he I njeolm had
smal | er hardness. In the case of a group to which water was not added, the
har dness was i ncreased the nost during storage. The increase in hardness of
rice cake occurs due to retrogradation of starch, and it was confirned that
the higher water content results in the slower retrogradati on speed of
starch. In terns of springiness and cohesi veness, the respective groups
have sim | ar characteristics. However, as the water content increased,
adhesi on, gumm ness, and chew ness were decreased. Accordingly, although

o, . a v o o o o I T . T



11571Table 4 10 WO 2013/ 002463PCT/ KR2Q11/ 009982 [ Tabl e 4] Texture
anal ysis according to water content when injeolm was stored at a

t emper at LW® 20f3/@R463\Wat er cont ent St orage (% durati on PAAKR2011/009982

Har dnessAdhesi onSpri ngi nessCohesi yeness@inmm nessChew ness 0 0 242 -28
0.87 0.70 170 147 1 690 -637 0.93 0.49 337 313 2 1162 -2016 0.98 0.51 593
579 311626 - 23 tirdte- @&n&d&ﬂax&ﬂce&élﬁecoﬂd 1B4ded 382 A1t9htél.ibAdRAIh&8h. 5 0 264

-20 0.88 0. 6%ccor 1n]g5t% thelpr%s?e%t 1nvent10n zhe saist ajf(grqn ]pr70%essz(c§r%%y Bg %re%'ar%% b?/' 56 183
mixing 2 to 20 wt% of water and 0.75 to 1.8 wt% of salt based on the waxy rice from
which water is removed in process (a). For example, the salt water may be prepared by
mixing 4 to 15 wt% of water and 0.8 to 1.5 wt% of salt. The salt water is used to
produce a waxy rice cake that has distinct color and better taste and to prevent pro-
liferation of microorganisms and corruption in the formed waxy rice cake. Herein, the
kind of salt is not limited. Also, if the amount of water added to the salt water is less
than 2 wt%, rice cake is rapidly hardened and thus the hardening prevention effect is
low and the chewy texture may deteriorate. On the other hand, if the amount of water
is greater than 20 wt%, a formed rice cake has low viscosity and poor springiness and
thus a formed waxy rice cake does not have a desired level of quality.

[22] The waxy rice to which the salt water is added may be second-steamed at a high tem-
perature of 85 to 100°C. A second steaming time may vary according to the kind of a
desired rice cake. Typically, the second steaming time may be in a range of 5 to 45
minutes, and for example, 10 to 30 minutes. If the second steaming time is within the
ranges described above, a formed dough is not watery and thus the waxy rice is suf-
ficiently gelatinized.

[23] According to the present invention, the second-steamed waxy rice may be cooled
until an inner temperature of the waxy rice dough at room temperature is in a range of
51 to 79°C, and for example, 61 to 69. If the inner temperature of the waxy rice dough
during cooling after the waxy rice is second-steamed is less than 51°C, the dough may
be completely cooled during the punching after the cooling and thus, the efficiency of
a subsequent process may be low. On the other hand, if the inner temperature of the
waxy rice is higher than 79°C, after a predetermined period of time (for example, 24
hours) has passed, a hardness of the waxy rice cake may be increased to a level that is
not appropriate for the prevention of hardening the waxy rice cake.

[24] According to the present invention, to prepare a waxy rice cake that is not hardened
for shelf-life, flour is added after the waxy rice is cooled. The flour used in the present
invention may be high protein flour, medium protein flour, or low protein flour and
may not be limited thereto. A flour content added may be in a range of 0.08 to 1.0
wt%, and for example, 0.1 to 0.7 wt%, based on the waxy rice from which water is
removed in process (a), according to storage or distribution conditions of a completed
product. For example, if a formed rice cake is distributed at room temperature after
production, the flour content may be in a range of 0.08 to 0.5 wt%, and for example,
0.1 to 0.45 wt%. For example, if a formed rice cake is distributed in a frozen form, the
flour content may be in a range of 0.51 to 1.0 wt%, and for example, 0.55 to 0.7 wt%.

If the flour contents are lower than the respective lower limits in each case, after a pre-
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determined time period (for example, 24 hours) has passed, a hardness of the waxy rice
cake may be increased to a level that is not appropriate for the prevention of hardening
the waxy rice cake. On the other hand, if the flour contents are higher than the re-
spective higher limits in each case, tastes may be lowered in terms of sensory charac-
teristics although the hardness is lowered.

[25] After the flour is added, punching is performed to homogeneously mix the waxy rice
dough with the flour and to provide the dough texture with particular properties such as
adhesiveness or cohesiveness. In the present embodiment, the punching time may be in
a range of 3 to 20 minutes, and for example, 7 to 15 minutes. The punching time may
be dependent upon a rotational number or a power number of a punching device. Also,
if the punching time is less than 3 minutes, the flour may not be homogeneously mixed
with the dough and thus hardening may not be prevented. On the other hand, if the
punching time is longer than 20 minutes, a formed waxy rice cake may have too tough
and thus, a quality of the final product may be degraded.

[26] The method may further include extruding the punched waxy rice cake to mold the
steamed and punched waxy rice cake dough into a desired shape. During the extruding,
the punched waxy rice dough is passed once through a bar rice cake molder and due to
a strong pressure applied by an inner screw of the bar rice cake molder, grains of rice
in the dough are ground and a product quality is improved.

[27] The present invention also provides a waxy rice cake that is not hardened for shelf-
life. The waxy rice cake according to the present invention has a small texture change
even after shelf-life has passed and has excellent sensory characteristics. Also, a waxy
rice cake produced by using the method according to the present invention may be
Injeolmi (mugwort Injeolmi, marriage Injeolmi, red bean Injeolmi), but is not limited
thereto. For example, the waxy rice cake may be a flower Injeolmi, a glutinous millet
Injeolmi, a small straw bag-shaped rice cake, a cake flavored with pine endodermis, a
sticky nutrient rice cake, Danja (small waxy rice dough filled with a mixture of honey
and chestnut, sesame, or the like and coated with honey and various grain powder), or
the like.

[28] The present invention also provides a processed food of the waxy rice cake. The
processed food may be an egg-shaped dumpling formed of rice cake, a fusion rice
cake, a chocolate waxy rice cake, a waxy rice iced sandwich (ice cream), a sticky
snack (waxy rice cake sandwich snack), a waxy rice cake for ice flakes with syrup, or a
waxy rice cake for salad, but is not limited thereto.

[29]

[30] Hereinafter, embodiments of the present invention will be described in detail.
However, the embodiments are provided for illustrative purpose only and the present

invention is not limited to the embodiments.
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texture change according to different flour contents [59] Texture change of
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the soaked waxy rice was added to water in a corresponding amount shown in Table 1
to prepare a salt water, and then the salt water was added to the first-steam waxy rice,
followed by second steaming for 10 to 30 minutes. The second-steamed product was
cooled at room temperature until an inner temperature of the steamed dough reached
61 to 69°C. The cooled waxy rice dough was placed on a punching device and 0.1 to
0.7% of flour based on the weight of the soaked waxy rice was added thereto according
to storage conditions or distribution conditions, followed by punching for 7 to 15
minutes. The punched dough was uniformly spread using a rolling rod until the dough
has an even flat surface. Then, the dough was cut to a size of a height of 1.5 cm, a
distance of 3 cm, and a width of 2 cm and the cut dough was molded. The obtained
product was covered with bean powder and packaged with a wrap and stored at room
temperature. The product was used in the following experiments.

[37] Table 1
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[Table 1]
Blending ratios and methods of Injeolmi at different water contents
Material and Water content based on the weight of water-soaked waxy rice (%)
method
0 5 10 15 20
water-soaked 3,000 3,000 3,000 3,000 3,000
waxy rice (g)
Salt(g) 30 30 30 30 30
Water (ml) 0 150 300 450 600
Flour(g) 6 6 6 6 6
Punching 13 13 13 13 13
(minutes)
[38] Preparation Example 2: Production of Injeolmi with different flour contents
[39] Blending ratios and methods of Injeolmi prepared using different flour contents are

shown in Table 2 below. The flour content is a key factor during the punching in the
course of production of Injeolmi. Injeolmi was prepared in the same manner as in
Preparation Example 1, except that the water content was 5% or 10% based on the
weight of the water-soaked waxy rice and the flour content was 0, 0.05, 0.1, 0.15, and
0.2% based on the weight of the water-soaked waxy rice.

[40] Table 2

[Table 2]
Blending ratios and methods of Injeolmi at different flour contents
Material and Flour content based on the weight of the water-soaked waxy rice (%)
method
0 0.05 0.1 0.15 0.2
Water-soaked 3,000 3,000 3,000 3,000 3,000
waxy rice (g)
Salt(g) 30 30 30 30 30
Water (mi) 150 or 300 150 or 300 150 or 300 150 or 300 150 or 300
Flour(g) 0 1.5 3 45 6
Punching{minu 13 13 13 13 13
tes)
[41] Preparation Example 3: Production of Injeolmi when extruding was further
performed
[42] The method of producing Injeolmi further included extruding after the punching. In

detail, Injeolmi was produced in the same manner as in Preparation Example 1, except
that the water content was 5% based on the weight of the water-soaked waxy rice, and
the flour content was 0, 0.05, 0.075, 0.1, and 0.15% based on the weight of the water-
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[43]
[44]
[45]

[46]

[47]

[48]

[49]

soaked waxy rice. The extruding was performed by extruding the punched waxy rice
dough by using a bar rice cake molder. The extruding minimized grains of waxy rice

that were not squashed in the waxy rice dough and smoothened the waxy rice dough.

Preparation Example 4: Production of frozen Injeolmi with different flour contents

Typically, a rice cake is consumed immediately after purchase due to retrogradation
of starch. Currently, all kinds of rice cakes are produced and sold on the same day,
except for dry rice cake. To improve distribution efficiency, a method of producing
waxy rice of which quality is not degraded even under freezing or cold conditions is
needed. For this, herein, whether properties of Injeolmi are recovered to its original
states after Injeolmi was frozen and thawed and whether the recovered properties are
sustainable, was evaluated.

Blending ratios and methods of frozen Injeolmi prepared using different flour
contents are shown in Table 3 below. The flour content is a key factor during the
punching in the course of production of frozen Injeolmi. That is, frozen Injeolmi was
produced in the same manner as in Preparation Example 3, except that the flour
content was 0.5, and 0.7% based on the weight of the water-soaked waxy rice and a
produced Injeolmi was frozen and stored at a temperature of 4°C and 20°C and thawed.

Table 3
[Table 3]

Blending ratios and methods of frozen Injeclmi at different flour contents

Material and Flour content based on the weight of the water-soaked waxy rice (%)

method

0.5

07

Water-soaked

waxy rice (g)

3,000

3,000

Salt (g)

30

30

Water (ml)

150

150

Flour{g)

15

21

Punching

13

13

(minutes)

Preparation Example 5: Production of frozen Injeolmi when grinding was further
performed

The method of producing frozen Injeolmi further included grinding. In detail,
Injeolmi was produced in the same manner as in Preparation Example 4, except that
the water-soaked waxy rice was ground using a roll grinder (KM18, Kyungchang
Machine, Kyunggi Kwangjoo, Korea) while a roll interval was adjusted to be 3 mm

and then the ground waxy rice was first-steamed.
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[52] To measure propertles of Injeolmi prepared according to Preparation Examples 1-5,
each Injeolmi was prepared as a rectangular sample (distance of 3 cm X width of 2 cm
x height of 1.5 cm). A 2nd bite compression test was performed on each of the samples
by using a texture analyzer (TA-XT2, Stable Micro System Ltd., Haslemere, UK) and
texture profile analysis (TPA). The 2nd bite compression test was performed ten times
for each. The test conditions included a pre-test speed of 5 mm/s, a test speed of 3 mm/
s, a post-test speed of 5 mm/s, and a stain of 80%. From a obtained force-distance
curve, TPA characteristics, such as hardness, adhesivenss, springiness, cohesiveness,

gumminess, or chewiness, were analyzed using texture expert software.

[53]

[54] Example 1: Injeolmi texture change according to different water contents

[55] Preliminary tests were performed to determine water content. As a result, when the
water content was 20 wt% based on the weight of the water-soaked waxy rice, a
obtained dough was too watery and thus was not appropriate for production of
Injeolmi. Accordingly, the water content in Injeolmi was determined as 0, 5, 10, 15,
and 20 wt%, and texture change of waxy rice according to storage duration at different
water contents was evaluated and results thereof are shown in Table 4.

[56] As aresult, the higher the water content, the Injeolmi had smaller hardness. In the

case of a group to which water was not added, the hardness was increased the most
during storage. The increase in hardness of rice cake occurs due to retrogradation of
starch, and it was confirmed that the higher water content results in the slower ret-
rogradation speed of starch. In terms of springiness and cohesiveness, the respective
groups have similar characteristics. However, as the water content increased, adhesion,
gumminess, and chewiness were decreased. Accordingly, although the higher water
content lead to slower retrogradation of rice cake, springiness, chewiness, and product
quality of Injeolmi were substantially decreased. Thus, it was confirmed that a water
content that is suitable for producing high-quality Injeolmi that delays retrogradation
of rice cake while retaining an appropriate texture was 4 to 15 wt%.

[57] Table 4
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[Table 4]

Texture analysis according to water content when Injeoimi was stored at a

temperature of 207

Water contentStorage duration
Hardness/AdhesionSpringinessCohesivenessGumminessChewiness
(%) (day)

0 242 -28 0.87 0.70 170 147

1 690 | -637 0.93 0.49 337 313

0 2 1162 | -2016 | 0.98 0.51 593 579

3 1626 | -2347 | 1.00 0.52 847 846

4 1842 | -3192 | 0.99 0.51 941 931

0 264 20 0.88 0.66 173 152

1 326 -27 0.87 0.61 198 173

5 2 329 -96 0.93 0.56 183 169

3 269 -172 0.96 0.56 151 145

4 246 | -198 0.95 0.60 147 139

0 176 -26 0.93 0.68 121 112

1 194 -10 0.90 0.62 121 109

10 2 176 -20 0.91 0.63 111 101

3 153 -28 0.90 0.61 94 84

4 119 -48 0.88 0.57 68 60

0 129 -16 0.87 0.61 79 68

1 127 -26 0.89 0.62 79 70

15 2 119 -27 0.90 0.61 73 65

3 94 -38 0.90 0.61 57 51

4 88 61 0.84 0.53 46 39

0 124 -15 0.87 0.58 73 63

1 126 17 0.88 0.61 76 67

20 2 128 -36 0.89 0.61 78 69

3 89 14 | o088 0.60 53 46

4 79 -54 0.83 0.51 40 33
[58] Example 2: Injeolmi texture change according to different flour contents

[59] Texture change of Injeolmi prepared using different flour contents during punching

was measured and results thereof are shown in Tables 5 and 6 below, and Table 5
shows results obtained when the water content was 5% in preparing Injeolmi, and
Table 6 shows results obtained when the water content was 10%.

[60] In the case that Injeolmi was produced using 5% of the water content, hardness,
gumminess, and chewiness were degraded as the flour content was increased within a
range of 0 to 1%, and springiness, and cohesiveness were not different from each
other. When flour was not added, adhesion was the lowest and hardness was the
highest compared to other groups according to storage duration, and thus, it was
confirmed that retrogradation of rice cake occurred more quickly than other groups.

Also, when flour was added in an amount of 0.1 to 0.2 wt%, retrogradation of rice cake
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did not occur until the fourth day after production. However, when the flour content
was 0.15 wt% or more, overall preference was low. Injeolmi that was produced using
10% of water showed similar properties as those of Injeolmi produced using 5% of
water. Accordingly, it was confirmed that when Injeolmi is distributed at room tem-
perature, the addition of 0.08 to 0.12 wt% of flour during the punching contributes to a
decrease in retrogradation of Injeolmi while quality thereof is retained.

[61] Table 5
[Table 5]

Texture analysis according to flour content when Injecimi was stored at a

temperature of 20 C (water content of 5%)

Flour contentStorage durationHardnesszdhesionSpringinesleohesiveness\Gummines hewiness|
(%) (day)
0 297 -31 0.91 0.68 202 184
1 373 -105 0.93 0.59 219 204
0 2 884 -1013 0.91 0.49 434 408
3 1763 | -3676 0.96 0.57 1013 973
4 2835 | -3923 0.97 0.55 1566 1520
0 292 -38 0.88 0.66 193 170
1 312 -86 0.94 0.61 190 179
0.05 2 675 -593 0.88 0.48 273 245
3 842 -1696 0.99 0.56 470 465
4 1333 | -2840 1.00 0.85 730 730
0 224 -31 0.91 0.66 148 134
1 270 -53 0.93 0.60 163 150
0.10 2 454 -138 0.92 0.58 262 241
3 434 -476 0.96 0.55 239 228
4 402 -549 0.96 0.53 213 204
0 254 -28 0.89 0.64 163 144
1 278 -76 0.93 0.60 167 154
0.15 2 390 -131 0.91 0.58 225 205
3 313 -216 0.95 0.59 184 174
4 462 -619 0.95 0.59 266 253
0 249 -28 0.91 0.68 168 153
1 275 -58 0.90 0.62 171 154
0.20 2 376 -70 0.92 0.61 229 210
3 343 -147 0.95 0.57 195 185
4 319 -236 0.93 0.58 187 174

[62] Table 6
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015 2 139 | -32 0.92 059 82 75
3 148 | -45 0.92 0.57 84 77
4 140 | 79 0.90 055 77 69
0 109 | -16 0.84 0.57 63 53
1 108 6 0.89 0.64 69 62
0.20 2 86 -25 0.90 0.59 51 48
3 93 17 0.89 0.58 55 49
4 97 -66 0.86 0.56 55 47
[63] Example 3: Injeolmi texture change when extruding was further performed

[64]

The extruding was additionally performed to grind grains of rice remaining in the

dough using a strong pressure applied by an inner screw when the punched rice cake

dough was passed once through a bar rice cake molder. Injeolmi was prepared with

different four contents by using a rice cake production method that further includes

extruding, and textures thereof were measured. This was performed to confirm a mer-

chantable quality improvement effects (FIG. 3). As a result, the higher the flour

content, Injeolmi had poorer hardness and chewiness and better adhesion and

springiness. In consideration of a merchantable quality of rice cake, 0 to 0.05 wt% of

flour-added groups in which retrogradation had already occurred on the third and

fourth days of storage were excluded, and it was confirmed that a flour content that is

effective for maintaining a quality of Injeolmi and minimizing hardness is in a range of
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0.08 to 0.2 wt%.
[65]
[66] Example 4: Frozen Injeolmi texture change according to different flour contents and
thawing conditions
[67] Frozen Injeolmi were prepared with different flour contents and texture changes
thereof according to thawing conditions are shown in Table 7. When Injeolmi was
frozen for 24 hours and then thawed at temperatures of 4°C and 20°C, the frozen
Injeolmi that was produced using 0.5 wt% of flour and thawed at a temperature of 4°C
was hardened according to storage duration. However, in the case of the frozen
Injeolmi that was produced using 0.7 wt% of flour, when the thawing temperature was
4°C and 20°C, retrogradation of Injeolmi was delayed. Accordingly, it was confirmed
that 0.55 to 0.8 wt% of flour produces the most appropriate effect for frozen and cold
distribution.
[68] Table 7
[Table 7]
Analysis on frozen Injeolmi texture according to flour content and thawing
conditions
Storage Flour | Storage
temperature | content | Duration HardnessiAdhesionSpringinessCohesivenessGumminessChewiness|
() (%) (day)
0 247 -14 0.83 0.69 169 141
05 1 549 | 255 0.94 0.53 293 275
' 2 852 | -1886 | 0.96 0.58 494 475
. 3 1342 | 2090 | 0.9 0.56 749 741
0 234 -16 0.86 0.66 155 133
07 1 389 -83 0.89 0.60 235 208
' 2 368 | -731 0.92 0.52 193 178
3 538 | -794 0.87 0.53 287 253
0 247 | 14 0.83 0.69 169 141
05 1 282 -57 0.86 0.62 174 150
' 2 222 | -180 0.90 0.50 109 97
20 3 193 -153 0.90 0.53 101 9
0 234 -16 0.86 0.66 155 133
07 1 248 -33 0.88 0.65 162 142
' 2 224 -34 0.91 0.57 127 116
3 222 -57 0.91 0.54 120 109
[69] Example 5: Frozen Injeolmi texture change according to grinding and thawing tem-
perature
[70] Texture change according to grinding of waxy rice before the first steaming and a

thawing temperature after the frozen Injeolmi was produced was measured, and results

thereof are shown in Table 8. When grinding was additionally performed, gela-
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st orage was $in i C ) er, Injeolm that was thawed at a
tenperature gﬁd%ég%&gﬁﬂnﬁgpgd&%ﬁ%w%\ahardness than Injeolm that was

t hawed [At] a tepr®ture of 4C and stored. [71] Table 8 [Table 8]

Anal ysis on firggeg) | njeol m texture according to grinding and thaw ng
tenperature Storage tenperature (t) Ginding Storage Duration (day)

Har dnessAdhesi onSPpalYRifi m8s §0xse dispemi e ixtGRmACPREGRCHEWDINEEG and) thgyi® 219 - 20

temperature
Storage Storage
temperature Grinding| Duration Hardness|AdhesionSpringinessCohesivenessGumminessChewiness|
() (day)
0 219 -20 0.88 0.69 150 133
1 257 -65 0.95 0.61 157 148
No 2 296 -151 0.93 0.56 165 153
4 3 277 -364 0.91 0.51 142 129
0 210 -20 0.87 0.70 146 126
1 246 -59 0.93 0.63 154 144
ves 2 228 -128 0.94 0.58 131 123
3 249 | -428 0.89 0.52 128 115
0 219 -20 0.88 0.69 150 132.81
No 1 150 -31 0.93 0.63 95 88.39
2 128 -32 0.92 0.62 79 72.98
3 131 -58 0.90 0.58 76 68.45
20 0 210 -20 0.87 0.70 146 125.85
Yes 1 161 -35 0.93 0.64 103 95.53
2 141 -27 0.92 0.63 88 81.27
3 134 -61 0.89 0.61 82 73.45
[72] Example 6: Frozen Injeolmi texture change according to repetition of freezing and
thawing
[73] Frozen Injeolmi was produced in the same manner as in Preparation Example 5,

except that the flour content was in a range of 0.55 to 0.7% based on the weight of the
water-soaked waxy rice. The produced Injeolmi was frozen for 24 hours, and then
thawed at a temperature of 4°C for 24 hours. This freezing and thawing cycle was
performed three times. The resultant texture change according to the cycle number was
measured and results thereof are shown in Table 9. As a result, Injeolmi that was
subjected to the freezing and thawing cycle had better hardness, springiness,
gumminess, and chewiness than Injeolmi that was not subjected to the freezing and
thawing cycle. However, the texture was not changed according to the number of the
freezing and thawing cycle. Although there was a big difference in adhesion, on ap-

pearance, dividing or bursting did no occur. Accordingly, it was confirmed that the



0.88 0.69 150 133 1 257 -65 0.95 0.615157 148 2 296 -151 0.93 0.56 165
153 3 277 -364 0.91 0.51 142 129 Yes 0 210 -20 0.87 0.70 146 126 1 246
-59 0. 93 W0as131®a46344 2 228 -128 0.94 0.58 131 123 BCTAR201128993289 0. 52
128 115 20 No 0 219 -20 0.88 0.69 150 132.81

storage and distribution conditions in which freezing and thawing are repeatedly
performed, do not affect a quality of Injeolmi.

[74] Table 9
[Table 9]

Analysis on frozen Injeolmi texture according to freezing and thawing cycle

Number of freezing and ] . L) ' \G ] sj ]
. HardnessAdhesionSpringinessCohesivenessGumminessChewiness|
thawing cycle (count)
0 165 -16 0.86 0.68 112 95
1 331 -81 0.93 0.60 198 184
2 365 -330 0.92 0.49 180 167
3 351 -569 0.93 0.51 179 167
[75] It should be understood that the exemplary embodiments described therein should be

considered in a descriptive sense only and not for purposes of limitation. Descriptions
of features or aspects within each embodiment should typically be considered as

available for other similar features or aspects in other embodiments.



1 150 -31 0.93 0.63 95 88. 39 2 128 -32 0.92 0.62 79 72.98 3 131 -58
0.90 0.58 76 68.45 Yes 0 210 -20 0.87 0.70 146 125.85 1 161 -35 0.93

0. 64 103 WH.26B/00283141 -27 0.92 0.63 88 81. 27 3 134 - @CTKRR911000698282
73.45 [72] Exanple 6: Frozen Injeolm texture change according to
repetition of freezing and thaw ng [73] Frozen Injeolm was produced in the
sanme manner as in Preparation Exarrpt:a]ﬁﬁn;a&xcept that the flour content was
in arange of 0.55 to 0.7% based on ght of the water-soaked waxy

rice. Tomiprgduced Inj e&'rﬂé‘thdﬁﬁﬁ pfraﬁl%ﬁgrat Whxy2tcdQUE that &Nt h@BnddaYREcat a

tenperature of 4C for % urs Thi s eezi'ng and thaw ng cycl e was
performed three tines. odLRMPESELr e change according to the cycle
nunber was neasured ancta)’mﬁéﬁsﬁlgtmweﬁfs 11@.Kx/ate$b@dl\lfbnid”i/1ﬁ|_g:\ﬂhbevaﬁar tiRgefdorhesul t,
I njeolm that was subj e(éﬁj d {0 reezi n cyc e had better

Wi n
har dness, springi ness, %tg%rgmg o Efvelii enég%lvi/}ﬁl% WF% Eof iVt hat was not
subj ected to the freezi(ppading sattaandvgtaye the. flmmdwaﬁyerlqeef(ﬂl@md\has not

changed according to the.sinder, ﬁ% dnje freezing and thawi ng cycle. Al though
there was a big difference in adhesi on, on appearance di vidi ng or bursting

did no occur. Accor di ngtycoqlinghgssceond stparaed Vit rigernd agdingg flour thereto,
2013/ 002463PCT/ KR2011/ O8A8R&d 6y plip@ighgand di stribution conditions in which

reeat s ha o v gl By ceunet alTect 8 Qualipy o

accordi ng to freezing artort ey dyecten Miridewatef isfrei@evddng pasuesdt dbaw ng

cycle (count) first-steamed.

[Claim 3] The method of claim 1, wherein the method further comprises (e)
extruding the punched rice cake.

[Claim 4] The method of claim 1, wherein based on the waxy rice in process (a),
an amount of the water in process (c) is in a range of 2 to 20 wt%.

[Claim 5] The method of claim 1, wherein based on the rice cake in process (a),
an amount of the flour in process (d) is in a range of 0.08 to 1.0 wt%.

[Claim 6] The method of claim 1, wherein the punching in process (d) is
performed for 3 to 20 minutes.

[Claim 7] The method of claim 1, wherein a cooling temperature of the second
steamed waxy rice in process (d) is in a range of 51 to 79°C.

[Claim 8] The method of any one of claims 1-7, wherein an amount of the water
in process (c) is in a range of 4 to 15 wt%.

[Claim 9] The method of any one of claims 1-7, wherein an amount of the flour in
process (d) is in a range of 0.1 to 0.7 wt%.

[Claim 10] The method of any one of claims 1-7, wherein the punching in process
(d) is performed for 7 to 15 minutes.

[Claim 11] The method of any one of claims 1-7, wherein a cooling temperature of
the second steamed waxy rice in process (d) is in a range of 61 to 69°C.

[Claim 12] A waxy rice cake that is not hardened for shelf-life that is produced by
using the method of claim 1.

[Claim 13] The waxy rice cake of claim 12, wherein the waxy rice cake is
Injeolmi, a mugwort Injeolmi, a marriage Injeolmi, a red bean Injeolmi,
a flower Injeolmi, a glutinous millet Injeolmi, a small straw bag-shaped
rice cake, a cake flavored with pine endodermis, a sticky nutrient rice

cake, or a Danja.



Har dnessAdhesi onSpri ngi nessCohesi venessfunmmi nessChewi ness 0 165 -16 0. 86
0.68 112 95 1 331 -81 0.93 0.60 198 184 2 365 -330 0.92 0.49 180 167 3 351
-569 0. 93W0.28B/MWZ43167 [75]1t shoul d be understood thaPCThaR2exieOpdsary
enbodi nents descri bed therein should be considered in a descriptive sense
only and not for purposes of limtation. Descriptions of features or

aspect §Cuwithhi4p each enbagidrentd staLbrddicepibg hdagsdiy theRaixgleice dalasofadin abl e
for other simlar featgggs or aspects in other enbodinents. 16 WO

2013/ 002463PCT/ KR2011/ 982 Clainms [Caim11A nethod of producing a waxy
rice cake that is not hardened for shelf- life, the nethod conprising: (a)
i mersing waxy rice in water and renoving the water therefrom (b) first
steam ng the waxy rice fromwhich water is renoved; (c) adding salt and
water to the first steamed waxy rice, followed by second steam ng; and (d)
cooling the second steaned waxy rice and adding a flour thereto, followed
by punching. [Caim 21The nethod of claim1l, wherein the nmethod further
conprises grinding before the waxy rice fromwhich water is renoved in
process (b) is first-steaned. [Claim 31The nethod of claim 1, wherein the
met hod further conprises (e) extruding the punched rice cake. [C ai m41The
nmet hod of claim 1, wherein based on the waxy rice in process (a),

an amount of the water in process (c) is in a range of 2 to 20 ww% [Claim
51The nmethod of claim 1, wherein based on the rice cake in process (a),

an amount of the flour in process (d) is in a range of 0.08 to 1.0 wt%
[Caim61The nethod of claim1l, wherein the punching in process (d) is
performed for 3 to 20 mnutes. [Caim71The nmethod of claiml, wherein a
cooling tenperature of the second steaned waxy rice in process (d) is in a
range of 51 to 79C. [Cl aim81The nethod of any one of clains 1-7, wherein
an anount of the water in process (c) isin arange of 4 to 15 w% [Claim
91The net hod of any one of clainms 1-7, wherein an anount of the flour in
process (d) isin arange of 0.1 to 0.7 wt% [C aim101The nethod of any
one of clains 1-7, wherein the punching in process (d) is perforned for 7
to 15 mnutes. [Caim111The nethod of any one of clains 1-7, wherein a
cool i ng tenperature of t he second steaned waxy rice in process (d)
isin arange of 61 to 69C. [C aim 121A waxy rice cake that is not hardened
for shelf-life that is produced by using the method of claiml. [Caim
131The waxy rice cake of claim 12, wherein the waxy rice cake is Injeolm,
a mugwort Injeolm, a marriage Injeolm, a red bean Injeolm, a flower
Injeolm, a glutinous mllet Injeolm, a small straw bag-shaped rice cake,
a cake flavored with pine endoderm s, a sticky nutrient rice cake, or a
Danja. 17 WO 2013/ 002463PCT/ KR2011/ 009982 [ ai m 141A processed food
produced by processing the waxy rice cake of claim 12.



