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Summary

I. Tite

A study on diversification and functionality of ready-to-eat cereal for export sorning

meal products

II. Objective and Significance

O The purpose of this study is to develop the new concept grain processing foods such

as hot cereal and hot cereal bar using functional grains including rice.

O Most of consumers eat cereal products usually with cold milk. However most people

want to have breakfast warmly.

O So the new concept hot cereal and hot cereal bar will be highly marketable products

in the near future.

III. Scope and Contents

O Development of hot cereal product
- Establishment of manufacturing process for hot cereal product
- Analysis of gelatinization characteristics of cereal products in

warm water

- Product improvement by consumer survey

O Development of hot cereal bar product
- Analysis of gelatinization characteristics and physical properties in
heating
- Technology for keeping physical characteristics in heating by
optimal compounding ratio

- Product improvement by consumer survey

O Development of high functional cereal product using mixed grains



- Technology for materialization based on ingredients of mixed
grains

- Processing Technology for high functional cereal products using
mixed grains

- Quality evaluation of mixed grain cereal products

IV. Results

O The bowl life of every cereal product on sale was less than 30 seconds in warm
water. Thus it is considered that development of hot cereal product is necessary to

keep texture in warm water.

(O The results of the bowl life measurement of hot cereal are as follows. Brown rice is
2.50 min, hot cereal added with levan is 3.75 min, and hot cereal added with milk

protein is 5.38 min.

O Overall acceptability of hot cereal was above average with hot soups and highest

scored with Sundubusoup.

O A customer survey was conducted about consumption tendency, preference, and
purchase intention regarding hot cereal and hot cereal bar. The subjects of the survey
were 36 Asians, 53 whites and 45 Koreans. The overall acceptability of hot cereal
was 5.8 with Sea mustard soup and 5.5 with soybean paste soup. Overall

acceptability of hot cereal bar was 5.5 and purchase intention was 6.0.

O The tear strength and bowl life of cereal were both increased with the addition ratio

of barley increasing.

O We investigated the compounding ratio of mixed grain cereal consisting mainly of
brown rice, barley, wheat, and partially of millet, proso, and buckwheat (less than

20%) was reviewed to extrude cereal. And manufacturing process of cereal was
established.

O The application of proper gum coating to mixed grains kept the crispiness in warm

water and therefore increased the bowl life.



O Physiologically positive materials could be obtained from the various cereal grains. Especially,
barley grain could be ground and sieved to prepare fiber-rich fractions with [3-glucan
concentrations 2~3 times of its original grain. Wheat bran as well as the [3-glucan enriched
fraction could be utilized for the production of cereal flakes. Bioavailability of cereal starch
has become an issue of much health and nutritional concern. Effects of heat treatments on in
vitro starch hydrolysis of cereal grains by pancreatic a-amylase were investigated. Heat
treated cereals had much higher in vitro starch digestibility values(47 ~ 97%) than raw cereals.
Starch digestibility was relatively higher in brown rice, black rice, foxtail millet, and
buckwheat.

(O The effect of processing conditions were tested to develop multi-grain cereal flakes. Barley
was mixed (0~60%) with brown rice to produce to fiber-rich cereal flakes, and the quality
characteristics were analyzed. Increasing levels of barley increased the breaking strength of
flakes soaked in hot water (807C).

O Extrusion processing was also used for the production of cereal flakes from various grains. A
basic formula developed was as follows: brown rice 40~50%, pearled barley 30~40%, and
wheat 10~20%. In addition to the major cereal materials, minor grains such as foxtail

millet, proso millet, sorghum, buckwheat and Job's tears also could be added up to 10%.

O Effects of various food gums were tested to improve bowl life of flaked cereals in hot water.
Compared to the flake without gum coating, breaking strength was higher in cereal flakes
coated with gums such as guar, tara, locust bean gum(LBG), xanthan gum and gellan gums.
Guar gum coated flake soaked in hot water showed higher breaking strength, suggesting the

gum coating could improve the bowl life of multi-grain cereal flakes in hot water.

V. Application of results

O 1t is considered from this study that the Korean cereal products made of Korean rice
and functional grains will contribute to promotion and export of Korean traditional

foods and rice processing products.
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nutrition bar®] A2 FHT AFoA= &



A R
(1) A=
Breakfast cerealst™ 7d7|% &9 &9 ntEo|A d& Fistglon, Ao AFEE &
o A7E BG 29 FeAvtEd N PGt oA 2ALS AT 5 Qe PR
Levan(Realbiotech co., Korea), Milk protein isolate(Glanbia co.) 183kt
2) AW
Oh FREF D FEEFY

Algd el 7 2 AlPEE =Y A (HMF-1000A, Hanil electric Co., Korea)Z 4] %
100 mesh sievel F¥#3 AEE AOAC Wl & A0t AlElde] FEETEFS
Anderson”9] WHE WPt = ]?:’l ARE 7AW oA
AolA TR AAS F FA SIS

o o8] ZHste] SEEFY % AAtelel

(th A
Algd o]l AMEs= AP Y-S SS9 A(HMF-1000A, Hanil electric Co., Korea)= 2] % 100
mesh sieveol|] T3 A|RE A4 4 cm, ¥l 1 eme celld] ¥o] A=A (CR-300, Minolta, Japan)
& o]l&3sle] 53] HbE S Fghks o] &3St M X Hunter scale®] L#k(Lightness), afk
(+Redness, -greenness), b#k(+Yellowness, -blueness) ©Z YERITE E =2 FH(White standard
plate)< L: 96.86, a: -0.07, b: 2.02 %I T}.

(th 2 &

Texture Profile Analyser(XT-RA Dimension V3.7A, Stable Micro Systems, England)E A}-83}<]
53] HbE SASY. SA X2 p 0.25s spherical stainless probeE AF8-5le] Rupturedl] A 574
a1, o]l pre test speed 3.0 mm/sec, test speed 1.0 mm/sec, post test speed 5.0 mm/sec,
rupture test distance 1.0 mm, distance= 10.0 mmo. 2 3} Al 9] 7 %(hardness)E =735}

ct.

(E}) Bowl life
ALY bowl lifer= ANHLS 2485C~90T)0l F1ojA Zolx|i= A7to =z At
, 2ol wE AlEd el ofrtolatal wro] gloj# wizhA] A= AIXEE bowl life® 3ko] 10
= A0 % FAsg o, 7+ AlgdE 5910 23] WhEEte] 3 HA A= s

N

B
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o
i
s}
i
o

() NsAF #2454

AlFdA 5 T AlEEe sAARTI9 FAANFEZEYE et Jon, Htde
A5 =S ol &% AlYY AlFo] gluten free, well-being 5o FFo= HF3d Al
drt. #H Av], AP, F T B AT F A+ gluten-free 71742 = gk 7|7} AA
Ik 71ES SeaE ol &g AFARl Alg e Htole A B s o] &g AlYd
Z A QAL e AFeR FHES U o|&sAY, 2Hd 5 HUlste] d¥EE
NG AFol MaA =A% Tt

Sample b

(Mfg Co.) AAEE 2 I e

Al 267D SRS ), M g R s el ol A BRI B AFR RS
), Ze) Al o) 22w 2,9 291 4kA o A sle %

Ay SEASTTURETIR0%(T A, B L25%, B H B0%, FR 3%, T L% 2% 182 A Hels g
AR (LA, A g MIE T

a3 IO A6 R AN, B A%, T T 0%, BRI (A MR,
FHALY AR (S AA LT W EIT

A4 SFF62%(H A, A e wlol o] A B4 A A HI BRI S 600

gy BEEEelR(R AL A AA A Mok, RS LA (L Fl s vtk bR (b AR e
g molol Vg A HIE 5

B2 &w8s%(=ilah, A, dvdabd A A, 2 Al ol 2 H 2 e S 590

B3 SE38%( AR, B H29% (L, T 1] A A ' E ] 3% (S, AR 3% (AR 2] 3% (= Ak A A 570
A, B = Al ol 2~H 2 H e E

ga  EVIGHIAD SRR, TS, A L H R 6%(5 S, M A et 2 e 2E
2 HES

BS  HEHRI%(M) 5, AL ) A Mol B e A SRR R A Bl RS 390

B6  S788%(E At A w, Wotol A A nE S 530

gy SRR AN, AR NN 19%( 5, S AN BRI 8% BRI A RI0%CI AT
B 4%(ZUN AN, B 2] 7FR2 4%(FUAD), 0 0% (U B AR, o HE =R 3%(1]) 2N, 7 BT

B8  SFr66%( T, A Mool A A e 600

Y215 http://www.kellogg.co.kr/, http://www.postopia.co.kr/ (2009. 10)
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AlFodlA FEEe AEd AFe FEEALS 4T A9 1 29 Z2v FESES
1.95~10.89%% eSO H | B6~B8L 5.86~10.89%% A YElgt Algde] =+ BI, B7©
27} 1473.0, 1969.2 gO & = YEbgth 25385T ~90T)oll Tt Al de] ofrlolatst gro
o)A w7x] del= AR bowl lifes S A3, A39] 3333 sec® 7HF = UERRC
U 2E AJROA 10 sec ~ 33.33 sec® LERY oA HAFH S0l = AEEA] 2 o=
e

Samplel) Moisture content (%) Hardness (g) Bowl life (sec.)
Al 2.48 74.3£31.8 16.67+2.89
A2 2.35 355.0+82.9 26.67+2.89
A3 1.95 437.1446.2 33.33+2.89
A4 2.02 514.4493.3 26.67+2.89
Bl 3.62 1473.0£167.5 18.33+2.89
B2 3.57 300.8+35.1 13.33+2.89
B3 2.79 343.3+84.6 13.33+2.89
B4 2.53 301.9£76.5 11.67+2.89
B5 2.84 529.1+76.5 10.00+0.00
B6 5.86 401.9+81.7 21.67+2.89
B7 9.19 1969.2486.3 11.67+2.89
B8 10.89 362.6+59.8 18.33+2.89

DE 19 ool EA F2

Aol A FEEE Algd AFe AeEs 543 23 1 33 2ok AR LEe MEZE
gfo]l 27 Eo|3F BAY] Blo| 76230 % 7FE Fal, o] FHrE Al, B27F Z+H7F 70.34, 67.04%
=7 etttk AlEe] agtd bake AlFel H7kE Ajmel wet 24z g2 A Ytk Ble] L
zkol 7H wrar agh, bako]l Yol AE7F 36.59% 7bE WA YElyt o, &54wto R A xe A
S AlEd FHQ B6> ST @M JFOo R pglo] 72.060.F 7H AA e AETH
72.060.= 7 A YERS
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#3041 AlE Al A=
Colour value
Samplel)
L a b AE”
Al 70.34+2.05 8.04+0.50 32.62+1.38 45.41+1.83
A2 53.92+1.69 11.84+0.63 30.05+2.96 55.69+3.01
A3 53.67+1.18 17.46x0.75 38.68+2.50 62.09+2.27
A4 64.07+0.41 12.34+0.90 41.93+3.24 56.41+2.10
Bl 76.23+0.59 5.24+0.24 27.59+0.76 36.59+0.30
B2 67.04+2.07 9.80+0.88 32.87+2.25 48.78+0.99
B3 59.08+0.89 11.19+0.31 37.12+0.73 56.10+0.76
B4 52.51£1.70 12.41£0.42 38.60+0.92 62.58+1.64
BS 52.4042.10 12.85+0.65 40.33+1.48 63.41+2.15
B6 61.18+2.68 15.64+1.87 59.59+6.58 72.06+7.09
B7 46.14+6.16 12.62+1.62 28.73+0.61 62.01+4.53
B8 62.26+1.19 11.86+0.19 36.88+2.72 53.88+1.42

o
0%,
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# 4 ANT AL AFY FEETTE HEh25T) 1%
Soaking time (min.)
Samplel)
0 1 3 5
Al 2.48+0.06 57.88+1.17 68.72+0.56 74.53+0.54
A2 2.35+1.12 40.80+0.94 51.56+3.34 56.22+0.83
A3 1.95+0.12 38.67+0.48 48.17+1.05 54.79+0.16
A4 2.02+0.09 39.39+1.84 50.49+0.51 61.24+0.41
Bl 3.62+0.91 45.31£1.78 50.31+2.17 54.17+0.45
B2 3.57+0.09 51.16+1.05 62.29+2.34 67.71+0.03
B3 2.79+0.04 42.33+0.84 51.77+2.88 58.03+1.57
B4 2.53+0.08 51.00+0.31 64.01+£3.19 71.04+1.83
BS5 2.84+0.07 46.31+1.69 61.38+1.40 67.57+£0.34
B6 5.86+3.78 50.40+2.69 62.53+0.71 64.09+0.52
B7 9.19+4.74 59.62+1.76 63.00+2.32 67.27+1.32
B8 10.89+0.23 47.06+0.72 58.49+4.30 62.17+2.55
VR 19 ofolxAl
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Soaking time (min)
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© AAE e Ry

=1 H(whole rice)?l]

Hr

Asta AR 9L vy A 3087k

=]
=i

e A Al =

S

S} A}

Az

AH71(WS 1800, A 5ol A 1A17HEeE T2

£ Agde
=
DA-502, Folrd(FN=E H(A

A4 o Az

<
T

Els

<
T

o} pellet9]

=
=

E[l—

A= pelletE

oy
-

F2Z 1 mm

S

8§ mm)S A|x

=
=]

25~30%% %
g AEEE Alzskelth

o
FE

2~ B 5
53t

Microwave(700W, 1~4 min/20 g)

N
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Fo ~dl
o e
MH i Ao
™ ~ o° gl
o}l e o}l N
B 70 %0 )=
il M M
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o X A

0

Mo

I 2. A Az

Z}3: http://www.ssialfood.com, 2009
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S
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=
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H
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ajol] 2]
EL

ok mhEbM, SARE 3
ol mfolazdr Ax

=

=

63 2ol e Al

B

T
T

ﬂo
g
Cn
ol
T}
o

il

7}

=
¢}

= 549

1o

°©

13 MW= ZA}

S

Az

33.99~38.12% %= UERoH, 5

o
=

Fol pellet

°©

"E ol

<
T

73t

1

e Ao vepgow, A

=
44.50~55.35%= A% Algldel W]

B}t HESF levan H 7

A2 el Azke]

Els

7}
o con®] 55.35%%¢1d] Hb

=]
-

3k 3%

con®l| H]

o

o
-
=]

=

st L3

°©

3l levan 2~3%
Bowl life
(min)
2.50+0.41
2.75+0.29
3.75+0.29
3.75+0.65

55.35+1.48
53.00+1.80
47.61£1.76
44.50+0.01

<
T

con®] 2.5 min%l @] H]

45.94+1.56
43.03+1.91
42.63+0.25
38.12+1.00

1

s

Soaking time(min)
— 27 —

36.01+0.61
38.12+0.18
37.22+1.11
33.99+1.51

Al YElskth Bowl life

2]
3.75 min®. %2 con®l| H]

Z}
1.16+0.00
2.14+0.12
2.16+0.23
1.35+0.02

o] o 22 ez yeyton 53 A3t

Tl ¢

*

7} Algdel FEES05TC) A3 2 bowl life(80~857)

ko3

[e)
=]
™

T

Samplel)
con
Ll(levan 1%)
L2(levan 2%)
L3(levan 3%)

6. #Ht
Sample is added it by steamed brown rice with 10% levan solution in water, Levan(Real biotech. co., Korea)

Ao vepsttt,
Y MW 240 sec/20 g pellet

4.50%%= T5
7} Aleld

-
It



Moisture content(%)

=#=con =i=levan 1% levan 2% ==levan 3%

Soaking time(min)

1% 4. Levan H7F AlE|E e R WE(250)

AN

% 5. Levan H7F Alg|E AlFARR
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MPI #7F Algdel FE55F ¥t ® 79 2ol YEHth FREIFEHS |
31.52~36.61%% UElRton, 58 7 ol = 43.68~47.42%= YE} levan H7F Al Lol Bl&}
of FRFFFe] 5 tl AA vy MPI H7E Al D] 315 wpare 2238 o &
= Zlo® YERHTE Bowl life'= con®l 2.5 min?l®] W3t MPI 2~3% FH7F AlE
525~5.38 min® % concll H|sto] 28 o] oA wpArE 2ARE FAT F T Aow

7

e ow Jevan H7F AlE]dol Hlgtol®= 1t o] HEAEE FAshE Ao® uUErR

i
o

3 7. Milk protein isolate F7F Al2]E o] FEF25C) W3l 2 bowl life(80~85C)

Soaking time(min)

y Bowl life
Sample .
0 1 3 5 (min)
con 1.16+0.00 36.01+0.61 45.94+1.56 55.35+1.48 2.50+£0.41
MP1(MPI 1%)* 1.75+0.10 31.52+1.48 38.11+0.58 45.65+0.73 4.25+0.65
MP2(MPI 2%) 1.26+0.00 35.89+1.62 41.12+2.10 47.42+1.62 5.25+0.29
MP3(MPI 3%) 2.19+0.32 36.61+0.48 40.88+1.37 43.68+0.18 5.38+0.25

Y MW 240 sec/20 g pellet

' Sample is added it by steamed brown rice with 10% MPI solution in water(MPI: Milk protein isolate(Glanbia co.)

60.00

—4#—con ——MPI 1% MPI 2% ——MPI 3%

40.00

Moisture content(%)

20.00

o 1 3

Soaking time(min)

1% 6. Milk protein isolate 7} A2l € o] g WSH(250)
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ad

7. Milk protein isolate

g 32 2

Moisture content("s)
w -
s s

20

=——Al

=—BR

==1L3

=>=MP3

3

Soaking time(min)

Al BR L3 AMP3
1% 8. Levan % MPI 7} Alg]d e 55 2 bowl life H] 1L

Al: AFAF(AAL dnF o))
BR: &7 75438 Algd

L3: Levan 3%
MP3: MPI 3%

H7F @n A Algd

H7F @nl FeAd Alded
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MPISt & 715

]
=~
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7Nkt

el
=

hot cereal
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e
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1 1990\t $HEEE

gl 1ts

A

50029t o] A

Alg]d Aol gluten free, well-being

=

A2 1890

el
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3 20061 1%

=
H

=43E 7

Aloll 21t} Hot cereal A|3&w-&

=
o

}

o Ak §-o.

o}

e o] hot cereal A&+
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of AlFol = A

=
o

AYE o]-&3F oat meal
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o

= A
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©]-8-3l hot cereal A|¥tol of

=
=
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=
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milk protein isolateS-

]
=~

o levan

=
[e)
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=
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1
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sl
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Al ot

Jehd.
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KeN
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FHIRIYEE, Ad, SdAdd 2=,
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=

(A, FyAk, 20093 4H
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© AAE e Ry
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=
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Algd el 7 2 AlPEE =Y A (HMF-1000A, Hanil electric Co., Korea)Z 4] %
100 mesh sieveo] T3 A|FEE AOAC Wl <93 FA3AY. Algde FESTZFS
Anderson®®] WS WAl ARG, A7) e AgklA A ARE Aol o

%Oﬂ}q JTJL_DJ‘/‘FEE— Xﬂ7{6‘]— _'75‘_ _-%74] %7]_%%

Algdel M= AgdE FE=UA(HMF-1000A, Hanil electric Co., Korea)= -3l ¥ 100
mesh sieveo|] T3 A|RE A4 4 cem, ¥l 1 eme celld]l ¥o] A X=A(CR-300, Minolta, Japan)
& o83l 53] HbE SH43 Hghs o] &3St M X Hunter scale®] L#k(Lightness), afk
(+Redness, -greenness), b#k(+Yellowness, -blueness) S =2 EFY AT} 3 72 H(White standard plate)
& L: 96.86, a: -0.07, b: 2.02 S},

(h 4=
Texture Profile Analyser(TA HD Texture analyser, Stable Micro Systems, England)E A}-&3}o] 5
3] wHE SASIY. 573712 HDD/KS5: Kramer shear cell 5 bladeE AF8-3}¢] Ruptureo] A
=3, ol pre test speed 3.0 mm/sec, test speed 2.0 mm/sec, post test speed 10.0 mm/sec,
distance= 20.0 mm, trigger force 10 gO & 3} AJg|de] 7 X(hardness)E FAsIN o™

crispinessi= count peak= Al 4Fa} i T}

(W]-) Bowl life

AL bowl lifer= A2 EES A2T025C) 2 25B85T~90T)el H1ojA ZFox= A7t
o2 Akt &, A 250 gt Alg g ofrfolatsl tro] glojd wizhA] A=
AIZHE bowl life® st 10 FA S = SAstlon, 7 AlgdSs 5¢10] 23] db&Esie] -3
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2
=

5.90%,

Hae

Hr

!

o

T A g 520%R o, HE] Algdo] 3.04%= 7HY Witk AlglE e

maillard

)
S

Hl & A

?:;l.

°of ¢

Nl
iy

P mea Ae

Awt A WS

Eiat

A AZ LY La 77.65% 7Y ol METE 2 AR YEwon H

o3
=
60.530|N3L, S5 Algde 3172 Ner)t 7 9 YER T 2 Al DS agko] 6.03

5151 T Baking

]
o7 Jb Ya, b3tE 247308 7P WA eyt Byl Algde LEko] 60.530.%

AR E9kon agto] 11.63, bate] 29252

1
s

P
‘%"T"T'

Latol 31.74% 7} WA YER o, agh(+redness)©] 14.24%2 71 ¥l bite 595302 =4

Uebebth 2 Al Lgkel B3 agtal bako]

2 A gL 33.652

= Y= AE#S

Z Ut A 83 Aol
AE I e 93.060.% 7Hg zfol7t 2 Ao e

e

jpuze)

-
il
il
o
o)

N
Hr

27

Color value

Moisture

content(%)

Sample

5.90+0.20 77.65+2.63 6.03+0.61 24.73+0.99 33.65+2.46

2
R

60.53+0.37 11.63+0.18 29.25+0.66 50.16+050

3.04+0.46

31.74+0.21 14.24+2.47 59.53+29.10 93.06+9.72

5.20+0.54

9, 2% 1037 o] vEpEth & A<

Hr

o] 75.4%%t}h. HE

TH

—

_XU

+

—_
fife)

Fao] 7P sokth 23w Algde] ]

Ao Esol 3

~

= AIZFL bowl lifes A

tol glojd wj7b+] Az

23, By Algdo] 086w 7P #A deistor, 2 Aledol

=]
=i

192705 714 ZAA vepweh By A2 D bowl life?} 7Hd wop

A

HA

he
=
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192702 AA Yelston & A

o
-

e L E!

[e;
A

]_

HJAdE 164708 AA LERSTH

3 9 bowl life(257C)

Hr

27

Bowl life

Soaking time(min)

(min)

Sample

10

1.64+0.25

63.9+0.6 67.1£2.2 71.5+1.7 75.4+0.5

5.9+0.2

-

64.2+1.1 73.3+2.5 77.9+0.9 82.0+1.1 0.86+0.16

3.0+£0.5

R

1.92+0.23

49.9+1.2 56.7+0.3 65.6+2.3 72.2+2.1

5.24+0.5

-

E{]

=
=5

i et
%TT

90.0

o o e a o
=] =1 = =] =1
(<} [fe) = L) o

(2 NI MO AANYSIOTY

12

10

Soaking time(min)

103} zFo] yebth Hel Al

-
e

Hr

oA 10 7

&
o}

)AO

}

ol 74.7%=

ir

73t

TH
on

bl o

TH

2
=

A7 = A}

oAt} v}

olA 3

Eig

of A H sl om 5%

AgdE 1.92802 714 27

7P @A dEbeH, & Ald
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B o 0.692 02 1i2o] HA] Stk ol e AntE & w, I AlEES =5l 1w

& 10. F7/ AEYEY FEFTE W8 2 bowl life(85C)

Soaking time(min)

Bowl life
Sample .
(min)
0 1 3 5 10
iy 5.9+0.2 65.542.1 73.441.1 81.0+2.5 82.043.5 0.25+0.09
B 3.0+£0.5 65.4+0.5 80.9+1.2 83.0+1.9 83.0+4.0 0.17+0.00
S 5.240.5 59.6+0.1 74.7+1.5 82.0+2.2 82.0+2.8 0.69+0.19
100.0
900 A
A 5
::’/* 1
3
e
= ——
=5
DA A

2 T B P

0 2 4 6 8 10 12

Soaking time(min})

a9 11 3F Algdy FRIFH ASHE850).

=5 AlEEY 247 54 A3 ad 129 2ok 2 AE Y9 hardnessv 130.6 go =
7 wekom | A A2l 9] hardnesst 154.4 golRlal, S A2 ¥ 9] hardnesst 256.5 gO =
7V =A dEbET AL vpate ARE VAo R SAHTE crispinesst el Algd
279% 7HE ‘5%9}8“%, 2 Al dol 547, S Al do] e42= =/ HErEth Bl Algd
= AE7F o wpabel mEgE A yepsiom A Alg A S Agde ATt i vt
g AEE & Ador YER
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3500
3000 A
2500 A

2000 o
1500 -
1000
500 -
0.0
u =27 s

80.0

Hardness{Kg)

700 A

500 A

4000 A

300

200
100

Crispiness(count peals)
3
=]

oo -

=
om, We] Agdd S5 AFEL M2t 6.88, 6.0022 FolH 0w g vEgth M) 7]
e ST AlEde] 6852 M o £ zole AT v A S5
7} 6.88% 7HE Ekout fro]A Abol= gl mhe VswE S A g BE A4
o] fFoAom A Urtwon & Agjde] 46308 7P v yetwth 243 VEe
SFF Algdo] 65002 7 mRou o4 zbol= Ak AvkA TSk S5 AlY
o] 7.000.= 7HF wkom A Algdy S5 Ay Z47) 5383 588 oA o v
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T

E 1L 57 MY #5554
Intensity Palatability
Sample
L Overall
Color Crispiness Color Flavor Sweetness Taste Texture o
Acceptability
B 22540710 6.25£1.83°  5.00£0.93" 5.25+0.89" 4.88+0.64° 4.63£0.74° 5.88+1.73" 5.38+1.19
HE]  6.88+£0.99" 6.75+1.28"  5.75+1.04" 4.63+1.51" 5.13+0.25" 6.13+0.99° 6.25+0.89° 5.88+1.36"
922 6.00+£1.07° 6.88+0.99° 6.85+1.04° 6.13+1.25" 6.00£1.07° 6.75+0.71° 6.50+0.53" 7.00+1.07°
Vs EA: of Amnom 54
2 Al g He Algd
a9 13, Ay g AR
) AlEd AxTH A
(7h Z3t =7 mE Algld
O AgY Az
TR dAnjE W7IE AFEste] AR EE A 5 R dANAS extruder® ESHL 1 mm7Zl
o w7 E W $ 4AVIE ddste] AlgEE AxsHSITh olu dhe 7)Y R 30%E
Azxsiaint. duadd A3 whd 7] o] o] 30% Weld W Algld oFzfe]l # YAl baking
Al BoFo] ddstal aE2A FH G

Q@ Ad4d3

e QB PR} 240°C, baking A7 now zAsglon, odst ¢ B 4
27} 200C, baking AlZHS 3~7wo® Al AlEdS wa A Ade] Wy & A
_ 38 _



Oven Temp.(2407C) Oven Temp.(2007C)
Samplel)
Baking time(min.) Baking time(min.)
OV000 0
0Vv241 1
0ov242 2
0ov243 3
0ov244 4
0oVv203 3
OV205 5
ov207 7

Y OV000: unbaked cereal
OV241: 240°C 1 min, OV242: 240°C 2 min, OV242: 240°C 2 min, OV243: 240°C 3 min, OV244: 240C 4 min
0V203: 200°C 3 min, OV203: 200°C 3 min, OV205: 200°C 5 min, OV207: 200C 7 min

to
rie
rlo
=8
)
>4

|Zbel e Alde] FEdE % M 54 A3 1 133 2ok w7 A wk
719l SRS 30.05%% oW Lk 48.51, agk(+redness) 221, bak(yellowness):= 21.43°]%)
T} OV242+E FEE0] 6.30%% 2™ Lk 58.09, aghke 3.47, bakd 24.980] Ut} OV244+= 3
TTEIFO] 021%%E Tl Ao FobqlA] eickom, Algde] AW o Lko] 40.22% Yl
azk ¥ batol ESkth AlEZF Ao]E UERE AERS OV242E 56.64, OV2432 5726202 5
713} 2pol7F AR Fgkot OV244E 77.24E pol7t 2 A O E LERRTH
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I 13 A E @)Y

1};5'_}\6]

D-[H

Color value

Samplel) Moisture contents(%)

L a b AE
OoVv000 30.05+0.47 48.51£9.17 2.21£0.46 21.43+£1.22 55.47+8.91
0oVv241 15.93£1.96 49.38+6.62 3.40+1.05 24.93£3.09 56.22+6.72
0ov242 6.30+0.24 58.09+4.66 3.47+0.25 24.98+1.73 56.64+4.07
0ov243 2.03+0.17 54.02+1.68 7.95+0.61 33.64+2.26 57.26+2.47
0oVv244 0.21£0.02 40.22+5.29 14.86+5.57 47.09+8.89 77.42+10.24
0oVv203 15.87+0.06 59.51£5.30 3.57+0.37 23.16+0.93 46.48+4.97
OV205 0.83+0.57 54.51+£3.82 9.55+1.17 39.90+4.50 61.03+5.81
ov207 0.57+0.05 46.66+4.81 11.12+0.48 45.07+1.28 70.51£3.97

D Refer to table 1

TETHFS 30% W2 =4dg vhe7]E Axd 1A &7 20 g¥ Wil 30%vith &7
E 7AYo 59T T Microwave AAIZE 1~5: 02 FA 3} bakingdlith. 797 A8 Y
S 24 Aol WIF F Ade FAEY 2 BEENS SFsch AP vlel gz
2AZAE 1490 2

Sample Microwave baking time(min)
MWO 0
MW1 1
MW2 2
MW3 3
MWw4 4
MWS5 5

Y MWO: unbaked cereal
MWI1: microwave 1 min, MW2: microwave 2 min, MW3: microwave 3 min, MW4: microwave 4 min,

MWS5: microwave 5 min
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vpol AR uf ZARAITEO] WE ARl e R W A 54 A % 159 2k w7 A

Hhd| 7] o] 32 30.05%%1 2™ Lk 48.51, agk(+redness)< 2.21, bak(yellowness)© 21.439]
ATk MW2E FiEEko] 764%™ LIES 6098, aztS 3.11, bakS 43810 T MW4E= F
R EEFo] 3.34%F o, Lgko] 61.59, agt-S 5.92, bitS 30.82% el
¥ 15 AlE Y rteo]l Az o] FHAEA
Color value
Sample = Moisture contents(%)
L a b AE

MWO 30.05+0.47 48.5149.17 2.21+0.46 21.43+£1.22 55.47+£8.91

MW1 11.63+0.51 63.28+1.58 3.1840.31 21.03£1.03 42.12+0.85

MW2 7.64+0.83 60.98+1.56 3.11+0.27 20.43+1.24 43.81+1.89

MW3 5.33+0.56 60.65+3.63 4.89+0.89 24.914£2.93 46.52+4.68

MW4 3.34+0.18 61.59+4.89 5.924+0.88 30.82+1.84 49.36+5.02

MWS5 1.83+0.00 58.11+4.33 7.46%+1.81 33.88+4.14 54.15+£5.96
D Refer to table 2

Hlo]7) ZHo wE FHul Algde #FEAHS FE 169 YERAIL Aol A= MW 47}
3.57%2 7 wtekow, OV2057F 64302 7 =9kt Aol TS OV243°] 7.002= 7HE
=orom QE A FF Algldo] MO 7T ETF v =t ko] 7| E X 0V2439] 6.86°0.F2
7V Ea, A7 VSRR 0V2430] 7MY Egom MWAL 6.0002 Eodth ANty 7%
T 0V2439] 6292 7} =90 OV205, MW4E 5572 HE o4 7| &5 & e
ool ANE B o, 08 2% 240CoAA 33 % Algde A g A7k VsV =
kom ANkA 7|3 =% =4 YERRT vlo]l A2 3 A Al E 2 ZAAZE 4F(MW4)S] 7]
ST £ Ao w YETL
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Intensity Palatability

Samplel)
Overall

Color Crispiness Color Flavor ~ Sweetness Taste Texture .
Acceptability

o 0V243  4.43+0.58 7.23£1.51 7.00£1.29  5.43+1.00 5.14£1.07 6.86+1.07 6.43£0.79 6.29+1.38
ven

Baking
0OV205 643£0.79 7.43+1.62 543+1.40 6.06£0.98 5.00+1.53 6.43+1.27 5.43£2.07 5.57+£1.27

MW4  3.57+1.27 6.71+£1.25  486+2.27 5294150 4.71+£0.76 5.71£1.70  6.00£1.91  5.57+1.72
Micowave

Baking
MWS  6.29+1.38  7.00+¢1.53  4.86+1.07 5.86+1.35 529+1.11 6.00+1.63 5.57£1.51  5.29+0.95

Y Refer to table 1, 2

*g. EA. 98 Ax-Ho g Z';Xg

4 F vtolazEst ¥ 4% AGE e AdDel 7154 2 @ veh, Y 52 =
gl vt YL AMSaA Boh FFE FH W, B2 5 BEAE R OEE 7|
54 &AS e, Y 5 AR mgste]l m¥sEA A5y HEon Awstad

%4
AU E 4AZF A stal A=E Y& vy oA 301 @ % SAZI(WS 1800, 35 5)
EF AR 3 10% Pk aEArE ) FEAS dvld 5% H7bsta, 7HHE 9
557] DA-502, FoMtA(F))E A E 8 mm)S A XL pelletS THE L
A7 2 FAL s A4Sk dvHEEA L mm olW), #HYREFEA 1~2 mm)E Azt
FS 25~30%% 71FEA 240CE oAdE LEMNI 7 ADAA 123 & F A
=]

(th A9}

ub7E dAnl Algde] FESE B AR 54 Ay R 179 2o SRS 2 Aol
5.90%, #lR22 5.51%% WEbska, #vkie] F=@&gako] 3.26% = 7HE stttk Algdnke A&
A 23 oA FE Foll 3 o] A Aol ©F Bl g% maillard ¥HE, Fol
EQHA g ol o3k shepdllst wkgol ol A P WeTh o] wheES WY w2 X7t
dostrw & oA AT IA WatA do webq AlgdutEs S471= 4 Adst
of M5 S5AslGlth Baking ¥ BAZ Y Lit2 77.65% 7HE FoF MErt & ZoE
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=L
=1l

W=7k Yo aghy} bgkol

fldk1o] 46,960 % 7} z}o]7}

o

T

[e3]
=

33.65+2.46
46.96+1.45
37.14+1.42

o

T

H

-

H
24.73+0.99

30.02+0.07
24.53+062

o

T

Color value

AE#
6.03+0.61
12.01+0.32
8.01+0.58

1

65.57%2 M=} 71 WA el A AE

Jeny

T

=

=

77.65+2.63
65.57+1.97
72.91£0.52

7291019 01, #uH]

Moisture
content(%)
5.90+0.20
3.26+1.86
5.51+0.21

1

Z Yebwtth Al 83 ALl

(@)
R e
1

Ao
=

|

Sample b

KeN
-

%7} =31 agt(+redness)? bik(+yellowness)®] 7Hg wekom | g

Elstom w2
2 \/(L*L())Z + (a*a())Z + (bib())Z

D Refer to table

=
ST

ojm

RUN

=]

ko] 55.0%3 21 10

o
=

18, 1% 149 o] vpEht).

10535 02 Uergt). Algdel

Fo| = i
Fo| = FEEFH] 48.6%% WA e

7
=

7
H

=
4.64%, ©

K
el
A

—

<
!

10+

s

Aow e} A7be $a

1

s

5t

°©

A

2 UEhse™ sEAgE of

e

1
s

el
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3} 2 bowl life(25C)

Soaking time(min)

Bowl life

Sample b

(min)

10

1.64+0.25

63.9+0.6 67.1£2.2 71.5+1.7 75.4+0.5

5.9+0.2

=

4.64+0.25

44.6+1.2 53.6+1.7 55.0+1.5 61.0+0.3

3.3£1.9

10.53+0.31

40.1+0.2 44.1£1.6 44.6+0.5 48.6t1.4

5.5+0.2

Sample is added it by steamed brown rice with 10% levan solution in water, Levan(Real biotech. co., Korea)

*

80.0

o e o o a 9
=1 (=1 =1 [=}
L <r o (] —

70.0
60.0 A
0.

0

(24 MU0 AANISLO LY

12

10

Soaking time(min)

19, 29 159k #o] yEpey, &

ol

)AO

}

ol 747%=
Aol Zol ZojHTth #HHh

o] 65.4%% =7}

TH

1
s

W 5w A ol

B

A2l g ol

1

o 62.0%%F Tt 102 3 o

o
g

526%™ 5

T 4L1%30 e 5%

TH

Ao et 2 Az

2z} o
— =

Ergol

(51.0%), 10%-(66.0%)= T~

Aow epton

= 97 deivEl=

A3

Nd

Il Al R

3.58%- 07 L}EMT]

1
s

1.235, #uk2
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T3 T AFro] BHFE oprkgt AT o A|RE EojX| A= Fon EZE A7
S Zte Ao2 YyEiEth T3 AlEde] S48 FEEEe] 50% oY w7k wRabek x4
s FASE AR #EHATE ol Az B df, grhe 54 AlElde] npabst
2ALE AT FAT 5 Jdom R FEHE HMIA A g A= YERY ol
AN, 225 5o gol HE ¢ Ade =y AL AAFLE Jdo] 7hsd HOZ AL
SEAT
E 19, A7 dn) AlRld e FREETE W 2 bowl life(85TC)
Soaking time(min
n g (min) Bowl life
Sample .
(min)
0 1 3 5 10
2 5.9+0.2 65.5:2.1  73.4+1.1  81.041.0 82.0+2.2 0.25+0.09
iy 3.3+1.9 52.6£1.9 59.0+1.8 62.0+0.7 72.0+£1.7 1.53+0.15
g\ 5.5+0.2 41.1+2.5 44.0+2.4 51.0+0.8 66.0£1.5 3.58+0.43
50.0
g
0 2 4 6 8 10 12
Soaking time(min})
% 15 HEkETE dr) A de] FRETE W35 0).

A7 Avialgde] 223 54 A3 19 169 2ok & A2 D9 hardnesst 154.4 ¢
o7 7 dekom #ukE 174.001 032, HNRE 32692 71 =l AlE]d e npabe Aw
=2 VA o2 FA3F crispinesst 2 AlE|do] 5477 7P Wokon gukh2E 61.30]%0aL ¢k
10] 104.7= 74 A SAEAG o) 4342 & o, & Agde =7 Sal vpatg =



e Ao® vehgor], duie Aust & At vzsht A vl JErt 2
A eskem, diat AES G WA AET Awiel Wad Ge ASE Ut
oh@e Aee] T} gpol el Atk AL AFT Row A, duk
LA AFH 244 FA%E Aow wuHel gAY AAFOR AL s A

o= ARHAT.

400.0

3500 -
3000 |

;:‘3 2500 -

£ 2000 -

1=

E 1500 -
1000 -
500
0.0

=1 gt k2

1400
1200 A

§ 1000 -

-9

E 200 -

-

-

P oo | ] L

=

£ 200 A
200 A

0.0

iz dAr Alg Ao BeEAS FE 2000 HEHSIT Mo A A Alejde] 2800%
freld oz ygtom, iz #wkart 27t 638, 7.18% oo w2 A YEelRth el VE

e Eﬂ*ﬂLHO] 6.38% 7}%} FRko fFold Aol gtk wiaEe] A #Hyk 27 7.630%

A2 625% YER oY o7 ztol= AT 3 7S
=t EﬂHP 13} EﬂHP 27} v«lﬂoi A et en #itio] 6752 7MY A UERS
A7re] 715+ gk wnk 27F fejHow A vEbge #wtie] 71302 7 FA4 o
wow #he 6.130® Uetwth HWsE dAnjaede] #vks H7bshAl &2 Al el
Hlate] gro] 7laxmel A7 Vs rt £ Zow vyt dubE rjsee guhid g
W7t frejAo® EA vErger #ulk 10] 698% 7Hd EA UEgon vk 63002
HE oo 7z s YERATH

foi

3 20. dREE 7 dn] AlEld e

—E
57

r
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Intensity Palatability
Sample
- Overall
Color Crispiness Color Flavor Sweetness Taste Texture .
Acceptability
2 2.80£0.71° 6.25£1.83"  5.00£0.93" 5.25+0.89" 4.88+0.64" 4.63£0.74° 4.28+1.73° 4.88+1.19
HHkl 6.38+0.92°  6.88+1.25"  6.38+1.19" 6.00£1.20° 5.25+£1.49" 6.75£0.54" 7.13£0.64" 6.98+0.99"
#uk2 7.1840.13"  7.63+0.52"  5.38+1.41" 5.53+1.46" 4.88+£1.25" 6.23£0.19" 6.13£0.99" 6.30+1.39°
CAeEA: oA HrEyow 54
2 Alg duk 1 gt 2
a™ 17, A AL
erdl 4RAEE wALE 2A3ES fAST 46R7t BT 2ARE FAT 5 gl
APAS] v 244S S REN FAD F o] mg Fo VYA @
2325 Foll 3o HE F e 53 dANYL AFoer Aty Fo
AARES Aabetal ot &5 54 Al dAEoR obdAAL B 2] A
Feo 2zl g AFHE FHAFOR AUl nrt
A A B OERL, AR 5o A" skl Sh

2ol A
et oy A 7Y,
o1 A FE o] A
szl ko) el
AFoR Awetia o EF 7]

714
Algo =2

_|_4

Mtz sl

o
ox o2 o
to
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O #AE7E Al dET2)e =2

Aoke] 6Bt BN 2ATG FAF

-
g3
R
N
S
o
o
rlr
jur}
I
1
_?l_‘,
BN
»
o
o
Jo

<

HAAELS g AASA Fe AT Hale] urel /) EEs)

=
A 7E%TF £ AoE YEE S

O @it Ao FA7F ghob 2ol ik Aeolr st
H, dRROPEAAE Sl A9 2RSS FAshs AoR
s o] AL AAlF o2 JNEekel

O =oluf A, 232, 5 ol Yol & 5 e &=d AL A

A A

23 18, A A

e
>
N,
g
e
X
J[m
2
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T A AR Al L2 (A LFENNA A ZEZE AAIEER], DREA, Uizl 20104

S ol &R oer, &M LS FAE 7 = FAEZE Levan(Realbiotech co., Korea)S-
o] &3} Tt
(2) A3

A

b A%x=A 2 xgx=A
Azl Ae Algd
(BOD incubator, HK-BIO25, gt=-& 7] 7| Al 2kA)el A 6041t A st
st& A4kt

25 37CE A= AFa
HA AlEE Ao #4249

Algd el 7 2 AlFEE =Y A (HMF-1000A, Hanil electric Co., Korea)Z 4] %
100 mesh sieveo F33 AJEE AOAC. WHoll <]3 %238}034. A]a%ﬂ TEETES
Anderson”¢] & o]

‘?40117‘1 THTE Xﬂﬂ‘cﬂ. i?‘_ 1}74] %7]_%%

il

g
ol
ol
ol
2
|\
ol
ol
ol
38
=
)
N
i)
i
>,
l-‘\l
2,
x

(v A
Algd el AMEs= Al Y-S =9 A(HMF-1000A, Hanil electric Co., Korea)= 2] % 100
mesh sieveol|] T3 A|RE A4 4 cem, ¥l 1 eme celld] ¥o] A=A (CR-300, Minolta, Japan)
5 ol&sto] 53] whE S HHEks ol &5t M= Hunter scale®] L#k(Lightness), agk
(+Redness, -greenness), b#k(+Yellowness, -blueness) > =2 W EFY AT 3 52 2 (White standard plate)
2 L: 96.86, a: -0.07, b: 2.02 AT}

(h B &

Texture Profile Analyser(TA HD Texture analyser, Stable Micro Systems, England)E A}-&3}o] 5
3] wHE SASIY. 573712 HDD/KSS: Kramer shear cell 5 bladeE AF8-3}¢] Ruptureo] A
A3, o] pre test speed 3.0 mm/sec, test speed 2.0 mm/sec, post test speed 10.0 mm/sec,
distance:= 20.0 mm, trigger force 10 gO & 3} AJg|de] 7 X(hardness)E AN O™
crispinessi= count peak= Al 4Fa} 3 T},
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("H) 37|71 (Total aerobic bacteria)®] &4]

%3 7)4 ¥ (Total aerobic bacteria)®] AHFH-S 7 S WHlor AZXIAES o]&slo] A3}

Ak AzABol ol wAR BAL Az MAe] AgAEAel el AAsh L
AT o 24 ARBE P9BEL 93 hre) AEE AFW e FEROE PF

colonyE A<FstAtt. Al >4
(BagMixer, Interscience, USA)E ©]|-&3lo] 17t #A3Ie A& A|5dHdoz ALEslglom, A

g9 AT BYNA5E 108 A A5

AN D 123 AT H 5 colony forming units(CFU/g)|==4 W} <] 9] FZ A5 xA| 29 34u)4

(h Quat¥ A% 7hs A ALt
QuA(AFLE 10T sl e F SE7F 10T Al dofubs ke
&% FUhgho R, AN AF Quatd 2~30%, o] AFdME Qi 252 7M. ¥
SE7F 10T Wb Qugtel Alwak wheel £R2 A Asr) gadrh f871%E AA
st e AN AdE Agdel sldshs Quatel Alws wekw "k Quite
252 7MAAL AR AGASFTE 790l 35T E 7Y, 25TAME 19x2.5)' = 18Y,
15TAAE 78x2.572 4%, 5TAAME 7Ux@2.57° 22 1099 53 A% o] 7hs3iet

i)
2
ol
ol
o
rlo
2
o3
2

O:

o] 3t F7tst]
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5.4

5.2
_ 5.0 -
X
w
£ 4.8 -
2
S
9 46 -
o
=]
.‘Z 4.4
=
4.2 H
4.0 H
38 T T T T T T T
0 10 20 30 40 50 60 70
Storage periods
29 19 Alg L A 5 g st
A LS F2AGL 6043t AFsHA AlRE Aol A% T FHE SA4WIE A
stlom, A T A=wsts & 21, 19 2039 Aok Alw wstE 4% A, A T Lk
(lightness)> Yo} X3l agk(+redness)= <7l A &S YEFNSIAL, bak(+yellowness) W 3}7}
A gtk A T HEE Yol oy AL E 25 FMEIG oY, YRS Wsle A4
orobr}.
F 21 sAlE el A% T AR W)
Storage period(days)
Samplel)
0 10 20 30 40 50 60
L 72.0£0.5 72.8+£0.7 71.9£0.4 72.9£0.4 70.8+0.9 70.3+£0.9 69.6£1.0
a 0.7+£0.2 0.1£0.1 0.5+0.1 0.5+0.1 0.8+£0.6 0.9+0.4 1.0+0.4
b 27.6+0.2 27.2+0.2 27.2+0.3 27.4+£0.2 28.1+£0.7 28.1+£0.5 28.0+0.6
AE 0.5+0.2 1.2+0.4 0.7+0.2 1.9+0.4 2.2+£1.0 1.9+0.9 2.5+0.9
" Refer to table
DL L)+ (a—ap)* + (b—1b,)?
A B ZolE YENNE AEFS A 3 10d0] 122 Ho|7F AR o o]F AF 200



0.7% Yolxal, o] % AE#S w4 obslorm W3R A vk A 27|l Hlshe
Lakat agko] AM ot AB7E Afol= A4 &9t

¢

AE
N
L

'1 T T T T T T T

0 10 20 30 40 50 60 70
Storage period(days)
19 200 SHAEE e A T AR WSt

A EE Ao 60dzt AFsHA AmE AU A T FH 5AWsE 24
o, A F 71AA 2243 wste 11 219 2ok Alglde] A E(hardness) A2

=

515 kglow, AGF AE7t bt fraste S YRt A S RSl 4.04004

4.95%= Fohxlow Algdel ALRL ot uolxe Zlo®m ddH vt Algde] npabgt

(crispiness)< 108.6°]1 o1} A & oFt A she AdS YeERAD A 60Y & 98.2= oF

b stolA]= A0 2 ENSTE Crispinesst A2l o] viAteh A& vER™ A% & ofzt 3
Adte Ao® YEhg o Aol A skth

2
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=

FRew, 4% T vAd=e W}

S
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o]

35Col A
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T

s

=
o

A

film A}o]ol

pol &

o
[¢]

2,3,5-triphenytetrazolium chloride(TTC)= Hof ol =d, Hll

2gdS 37CAA AF

CFU/mLo]gl o HE+ 3.3x10"° CFU/mL 9 th
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1000

-
1= 100 -
—
S
i
(&)
o
o
a
© 10 4
.
3
il
o
®
o
©
° T
-
0.1 T T T T T T T

0 10 20 30 40 50 60 70
Storage period(days)

O 22, ALY A T nAdE W

FAE DS F2A L 6043t AFEHA AlRE AU AF T wd 54WEE

3 22, 19 230 e SAE LY A T s
Aot A Adme= A 27 6.0 oy A T sobA|
A 60 Foll 5602 Soplon, dddte] Ame A 270 6701y, A 104 F
78% FolM oL} o]F wrolx] A Z7|9 B]=okAl YEFRLTE Texture profile analyser® 74

gk A2 d 9] 7 E(hardness)™ A FE7] 515 kg o™, AT ALt o fAsteE AEdE U
Eliglom th A F FETEko] 404004 4.95%E Folxlom Alglde AEE okt vrol
A Aow #AFEga, e 5 v AeS Jepfiddoh bpatsle] Ares A %7

2 543} crispiness A7 Z7]o]  108.6°] A o A%
2

A ok past 4% deia A
g 609 F 9825 Ok tolAE RoE ehiki, ¥

SA3) v 5E F9e vehigln,
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® 22, 3AELY AF F

i

554 W

Storage period(days)

Sensory properties

0 10 20 30 40 50 60
Color 6.9£1.1  6.7£1.1 59+15 64+1.2 6.2+1.2 6.0+1.3 5.6£1.6
Intensity Hardness 6.7£0.5  7.8+0.7 6.9+12 6.7£1.2 6.9+1.3 6.3+1.5 6.6+1.1
Crispiness 7.3+1.0  7.1£09 72407 72+1.0 69+1.0 6.8¢1.1 6.7£0.9
Color 7.3+0.7  6.7£1.0 7.3+09 7.1+£0.7 6.4+1.2 6.4+1.2 6.7£0.7
Flavor 6.8£1.0 6.80.8 7.1+1.1 7.0£1.0 6.2+1.0 6.4+1.4 6.4%1.2
Palatability Taste 7.7£1.3 7309 7.6£05 7.3+£0.8 6.5+1.0 6.5+1.3 6.4+14
Texture 7.9+09  7.0+£0.7 7.3+0.7 73+£09 63+1.3 6.5+1.4 6.7£1.3
Overall acceptability 7.9+0.9  7.1£0.8 7.74£0.5 7.3+0.8 6.5£1.0 6.5£1.3 6.8+1.2
Color
Overall acceptability g Flavor
Texture Taste
=0 day 60 days

% 23 ALY A T 7lE WE)
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=2
Hl 20 ) A An|AEe S5 HMETo #Ete] 84 AE x5 ] g AE %
AVE AAIGE A3 Aol AEst 89 A AEE20.0%), AR E(17%), F O =(16%),
A7 (15%), S5 (11%) A2 X527 =24 Yepsth 7ide 3 Alglda 225 191

2o w49 =4 AAEoR Ausus

o, T9+ 29.0 mg/gl = YEF stgo] dolth T3+ 147.0 mg/gl = 71 @t =
IR UYEE TF2 T5, T9E AYsta atF YEF AHF A=Y A9 A= YEF &
& Holglom, d=e T97F 247.5 kcalZ =9to ™, T1~T8L 15~55 kcalZ e

B §HS ¥ dHolu dEF T P TS e Ho|h

o

- ST

d ¢

W& aF Sk G e A EF EF

(2) (kcal) (g) (g) (2) (g) (mg) (mg/g)

T1 8.6 25.0 5.0 0.0 1.0 0.0 890.0 103.5
T2 9.0 30.0 6.0 0.0 1.0 0.0 780.0 86.7
T3 6.6 15.0 3.0 1.0 0.0 0.0 970.0 147.0
T4 7.6 20.0 3.0 1.0 2.0 0.0 970.0 127.6
TS 7.3 25.0 4.0 1.0 2.0 0.0 85.0 11.6
T6 16.7 55.0 9.0 0.0 2.2 1.0 1400.0 83.8
T7 13.0 43.0 7.6 0.0 2.0 0.4 801.0 61.6
T8 13.6 40.0 6.4 0.0 1.7 0.8 1400.0 102.9
T9 12.0 247.5 52.4 0.9 7.0 1.1 348.4 29.0

T1~T9:TALSA] 2 =1 A 3,01~02: 041 541 A = Al & ,C1~C4:CALL Z 2] 2 7 A 3, C5:CAL S 2 = Al
TV 29 3= T2: 0] G = T3: A=, T4: 5o =, T5: 5o A &= T6: S 7| G E A T7: 4 A B 2~ 32 T8:

AAA AN 232 T9: - 2] EH A Bh T

=2
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NZEGE AT ASEHNS A3 Aa= 7 249 2o} AP ZEEA, =23
Dol = Aol 7T e® Yol AL ShAIgd Auke] A T47F 7.00.%2 7HE
A, T27}F 502 7P W ont 1 o9 AR 6.0 oo ®E Auko] Fhgk Aow =
RE AEE @Y, 24% g2 BE o]gtE UElETE SA ool ol = ShA|g|d e V|E e
= Aol NEE7F T97) 6.72 =90, 89 7| E%E T2, T97) 6308 =¢k3, vk 7|E %=
T27} 6.60.% 74 =9kt AWrA 7| E T27F 6552 7F £& Ao vergton T13 02
7} 2+7}F 5.8, 5982 =4 JElsT)
¥ 24, A gy} Wolw = AlFHE SA o ASEA

FEAAL 7 EZE=A
Sample
&k ok A e A ¥ gk AREA 7] 5%
T1 6.7+0.7 4.1+1.3 4.8+1.5 5.7+1.3 5.3+1.9 5.3£1.6 5.8+1.6
T2 5.1£1.3 4.3+1.7 5.0£2.0 6.3£1.5 6.3+1.7 6.6+1.5 6.5+1.6
T3 6.9+1.4 4.6+1.8 5.6+1.8 5.5+1.2 6.1+1.2 5.9+0.8 5.7+1.0
T4 7.0+0.5 4.2+1.8 4.8+1.6 6.0+1.3 5.5¢1.5 5.5+1.1 5.5+1.2
Té6 6.4+1.0 4.0+1.8 4.2+1.9 5.5+1.5 5.7+1.7 5.7+1.5 5.7£1.6
T7 5.6+1.2 4.6+1.8 5.1£1.5 6.2+1.2 5.3+1.2 5.5+1.1 5.6£1.2
T8 6.8+0.9 4.5+1.9 44421 4.9+1.7 5.1+1.8 5.3+1.6 5.1+£1.6
T9 6.8+1.2 4.1+£2.0 4.2+1.7 6.7+1.1 6.3+1.7 5.5+2.1 5.4+1.9
0Ol 6.3+0.8 39+14 5.0+1.1 5.5+1.4 5.6£1.3 5.6+1.1 5.4+1.2
02 6.2+1.2 4.5+1.9 4.8+1.9 6.1+1.1 6.3+1.7 5.7+1.3 5.9+1.5

T1~T9:TALSA] 2] =1 A 3,01~02: 041 541 A = Al & ,C1~C4:CALL Z 2] 2 = A 3, C5:CAL S 2 = Al %
T1:0] A A= T2:0] 9 = T3 AE =5 T4: 50 5, T5: 5 ) Al & T6: S 7] A A 3 T7: 4 A |52 3 T8 7 X A 7 2
221952 EEA R, 01:bA ] o =, 023l R ol =

_57_



H o] #]

Y
gl

3

A

Z]
“

Al d Aol

s
a

Rnog 7t

=

o}, $-2luietol A
=]

Gt

o

=
o T

&t7] <l

S

o A

&

3L

™

Al
H

Al o
- —

AlYd bar A
2o -8

Alel <t Al

}

A2 A 238 AlYD bar AlF AT

(whole-grain)®] e = Alg] Ly} A

s

Fdok 1xhd

°©

b

S

EEERE]

Ho
_

Hr
)

—_
110

of o]-&3staLat

el ut Al

R8s

sk A

Lol= ol

A9 3F

2

hy3
[e]
o

3

kos
=4

A E71A,

=]

-

Al
=

}o]

°©

botet.

S

il arstel A

3

)=|
150C = 9

ol A 2087 T F oE s SIET 160CE woIA 1083 ¢ T Y

oA -9

=

b1 9

=
K2

°©

1o

A
27159} wo] 7 whe]

7h

E1A

Wastel 113 240] ekl mps} Lol Abgs

o} 7]l
Fal Sl& 150C, o}

°©

_58_

o
=
al

=

E[l_t:
o]
H

=

=

=]

sheiet.

“Poﬂ cream mass

3Fal 10 mesh= A

b osunsik type2] Z~9Hl QB2 ARG FES A
[¢)

&l

kel

-

=]

Q

[¢)

&tod

tol AR&-3ESlaL, puffed type]
[¢)

o A
T

9
pl

(7h) z=deke] wigk g
kel wjgh 9 Az AAccH”

(1) As

)
79
71,

atel S Al A 83(L)x40(D)x16(H))ll

}

9
pl

o FASHL Fohruz
=
=
<)



Cereal flour,
Baking powder(B.P.)

.4 .4
Mixing

Cream mass

hand blender(2 min), hand tempering (3 min)

nd

Dough formation (3x9x1 cm)

ad
Baking
(150/150°C, 20 min —150/160°C 10 min)

nd

Cooling
(Room temp. 30 min)

nd

Cereal bar

19 24, 2V Al 2.

() T
AEEREIER

100 mesh sieveol E 33+ A&

off
rlo
>

2] 9SS =9 A (HMF-1000A, Hanil electric Co., Korea)= &3
= AOAC Wl 93] S8kt

(th A=
Alg kel ME= Al drtE AHE dHS A EA(CR-300, Minolta, Japan)E ©]-8-3to] 53]
HhE S35k Hgks o] 83t M=+ Hunter scale®] Lgk(Lightness), a#k(+Redness,

A
-greenness), b#k(+Yellowness, -blueness) 2= YEFHSITE  F 4 ¥H(White standard plate)<> L:
96.86, a: -0.07, b: 2.02 At}

CORCR=
Alglgute] Aes 25CoA A3 HA Texture Analyser (TA-XT2, Stable Micro System Ltd.,

Haslemere, England)E o]-8&3}o] TPA(Texture profile analysis)EEoﬂ A dEY AdFuF Probe 25
mE ©]-83} Al pre-test speed 2 mm/s, test speed 5 mm/s, post-test speed 5 mm/s®] O Z 25%
o] Y ER dFalh 2t AEY 53] vy S5t Hgko =2 Yehf

(h 54 54
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Algldute] A SAS AEATAY A7 F 308e AR VS HANE AAS
Sorh HA7NEES AE=HAE M(colour), WAH(flavor), Hh(taste), 7|&%= FA}
(flavor), Yh(taste), =% 7 (texture), &4 7] &= (overall acceptability)E =743}
AMgEEeiTh B AT SAS BAl TEOE olfste] Hyd e WAE el

=

ANOVAS$} Duncan's multiple range test (p<0.05)= A] 53] 2] A<l *}o]

Al s Algdutes J2 21 e 49 &
2 2735k AAE 9HETE ‘catchphrase’7F Al G A Y] g7 H AL Q)
HGA ol drtH AAFS EAstL vk HE o =
T A gluten-free 1742 =l ek 77y AX L oA, el dEES FALE 5 3

© A7 AHFE EF S nutrition bar] FEN7} FE o] FaL JTHEE 25).

X 25. Al AlE gl AlE =4
=gk
Sample aAE B T8
(Mfg. Co.) (2)
2 O k() AL ) ) R A1 ) e B R U 2 2 R (A 0] 4] ) L B 11 % o R o
Cl Fpadesg dzade @fdola el Feola gl marl BE EAY AR HA A 28
& ot Erlg R g 2o o) Fua, 2P AU s
G 16%(F T4, B L OHE=13%(7) F4h), 94 B 7 ¥ 6% 2] o) ek 20 () ), 4 8 A,
C2 ulEtr A, Ed ol A, Aoz 2 H e o) A, FFHEH, 1 =T AW T 2%, F K] (Fu4h),Z =}, 40g
s zobi) 2, B A ALE M e D 5
gho] 23 E ] GA7H(0] AN, A 713 (D), i d B dlo)l a2 5 vkl b | A E| 2 X (A 7L
(W=ah), A ' A S AR v e S S R A A E R (A o] A - 5%), R E 2 A 9 9.6%,71E]
2
O ama e (@) Mol A 2T B EA ST A EA DL A e A A
oN, kAR5 5
) =79 7544
=8 AgdnutE A xs7] 9% 79 e AAS SAHS A FHT. FEH RS
9 AE SAHS Ay £ 269 2o A ZEle AR *Miﬂ{— 3P SRS
steFo]l 6.07%= 7Y A UEFS O™, 6.07~11.97%% LEFRE 9 Lgke wu7) 97.68%
7F =4 JeElgen, ErlE 61.072 7Y @A YErsoh 5—7—%% LIt 61.07~97.68% L}E}
wom, Algzte] ML ZfolE & 4 Q& AE#S WH|7) 39082 7 wHA YERt e, |
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n 7k 43,012 7Hd 31, S0 38.630.% Afol7b AA| LERR

326, 7] g B AR
. Colour value
Sample Moisture content
%) L a b AE”

Rice 10.87+0.04 97.68+0.10 -0.210.01 3.33+0.05 3.90+0.11
Brown rice 11.25+0.96 88.78+0.31 0.83+0.04 10.04+0.10 43.01+48.89
Black rice 11.93+2.69 61.07+1.22 3.23+1.10 2.54+0.24 38.63+1.24
Olbyeossal 6.07+0.07 87.37+0.23 0.39+0.04 11.38+0.45 16.71+0.37
Whole wheat 10.110.71 85.12+0.69 2.20+0.16 14.05+0.69 20.31+0.91
Rye 8.06:0.16 86.10+0.75 1.00+0.08 8.58+0.25 15.99+0.77
Barley 8.52+0.09 91.29+1.18 0.64+0.06 6.94+0.42 10.84+1.16
Sorghum 8.47+0.13 83.68+0.24 4.67+0.07 9.23+0.06 18.96+0.21
Millet 8.78+1.00 89.52+0.27 0.76+0.12 17.26+0.39 20.06+0.48
Oat 8.16:0.06 82.14+0.08 1.66+0.08 16.33£0.10 23.97+0.09
Adlay 6.26+0.02 89.24+0.44 0.69+0.02 9.63+0.37 14.16+0.56
Black bean 9.08+4.24 82.19+0.70 -3.36£0.04 17.57+0.22 24.96+0.58
Mixed grains" 10.21+0.62 85.94+0.39 1.04+0.05 10.05+0.02 16.97+0.31

Y brown rice 30%, black rice 5%, olbyeossal 5%, whole wheat 15%, rye 15%, oat 5%, millet 5%, barley 5%, adlay 5%,

sorghum 5%, black soybean 5%

I

o7 7V i, Swdo] 202.57m=z 7Y AA e 39, HEe] HFYdwerr 7zt
8§ m= A YeErorn, dn|, Eue FF A= 21.35, 26.63 mO = ZA EL
Wt £t o] HiE Y Es 67.80 ml 2 YE

_61_



A

H

i
el

Particle size(um)

Sample
Diameter at 10% Diameter at 50% Diameter at 90% Mean diameter
Rice 3.43+0.07 16.54+1.41 42.8342.83 20.93+0.71
Brown rice 3.14+0.15 11.23+0.88 55.97+3.82 21.35+0.59
Black rice 3.50+0.41 14.76+2.14 67.2549.30 26.63+1.68
Olbyeossal 23.87+0.15 155.09+12.70 434.94+4.12 202.57+6.69
Whole wheat 4.49+0.12 27.00+0.73 305.60+11.64 83.22+1.19
Rye 5.33+0.35 35.80+4.01 340.02433.96 103.80+14.09
Barley 6.54+0.03 33.65+1.10 382.6543.25 123.88+1.87
Sorghum 6.61+0.08 25.07+0.28 106.49+3.37 42.23+1.00
Millet 4.67+0.20 26.38+0.91 80.80+8.92 36.12+3.02
Oat 5.17+0.14 25.86+1.05 82.67+5.21 37.05£1.28
Adlay 5.37+0.04 20.53+0.59 137.83+£20.90 52.65+4.42
Black bean 4.96+0.04 25.52+1.32 277.64+32.68 82.66+6.45
mixed grains" 3.99+0.06 22.00+0.35 222.07+1.12 67.80+0.04

Y brown rice 30%, black rice 5%, olbyeossal 5%, whole wheat 15%, rye 15%, oat 5%, millet 5%, barley 5%, adlay 5%,

sorghum 5%, black soybean 5%
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Rice Brown rice Black rice
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(s} o o
oL T " I [T { I
@52 x (Diameter) / en SEED ik  (Diameter) f un SIEE o004 * (Diameter) £ e D
Olbyeossal Whole wheat Rye
o T ‘ mE/ d T T T T o Luite Bk 100, in volume / undersize
= =
= eof =zl
T sl T el
2 . I
5 s d
E =
£ g
S o
3 ]
oliiin Lo A_A_u-s# e L ol
B x (D\ameter) / i  (Diarmeter) / n 0 oo x (Diameter) / m L
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= 2 2
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£ £ E
S 4 3. Sl
¢ i ¢ I
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o e — T 7 ST
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= el = ol
& &
= =
T o T o)
[ A 2 d
= lh =
= &
g g
© 2 Fad
g 8

o x (Diameter) / sn 2000 008 x (Diameter) / s  (Diameter) £ an 00

B

s
a

19 250 R YR
Y brown rice 30%, black rice 5%, olbyeossal 5%, whole wheat 15%, rye 15%, oat 5%, millet 5%,
barley 5%, adlay 5%, sorghum 5%, black soybean 5%

Rapid Visco Analyzer(RVA)Z A3+ +5H 3154 Ay 1 287 o] Yetwth 1 4
3, SERA 2R 882TC R FHEol M BHA UYEFR O M, olbyeossal>- oW S3HE7] ol
of AasEAS YelA o] TafA2Ert 502CE A wod, HdeFe 337t AL

E 2o SRS A9stal 61.3~882TC= YEMSTL
HuHEE o] 462000 % 7 =il Wn] SWATRE Z}7) 4206.0, 4344.00.% | UERR
o, AAHEE Mulet To| ZHz} 24156, 2423.00 2 A el on 7F o] 777.002 Y
A vetsteh AFdes Wv, o9, 8571 FA4 debsta, 7)ol 7P 9l UErs
Breakdown($ =8 ¥ )= F3} Aol g AdHS vehd 7 =S YEde Ai
2 olbyeossal®] 30525% 7} ¥a o] 2197.00.2 %A vElgon, AYE 13452 7+
A, B, B g 7)14o] 381.1~501.52 WA el 34 ?.]JXWOM b e 9y
T8 JAet 7HeE AR $88E UE A& =354S UEhlE =3 (setback)S
S57F 30000072 7HF =3 @0l 219557 A UEhY w3140 F Aow qaHle
o, 71730 3022 71 WA e

A
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3 28 459 RVA S31574
Sample Peak visc. Trough Final Visc. Breakdown Setback Peak Time Pasting Temp.
Rice 4206.0£124.0  2415.6+18.5 4077.6+110.0 1790.4485.1 1660.8+11.9 2.0+0.1 68.4+0.8
Brown rice 2991.0+0.0 1541.0£0.0 3325.0+0.0 1450.0+0.0 1784.0£0.0 6.0+0.0 70.9+0.0
Black rice 1898.5429.0 935.5433.2 2196.5+41.7 963.0+£62.2 1261.048.5 5.6£0.1 74.3+0.1
Olbyeossal 4344.0£1442  1291.5¢78.5 2089.5+53.0 3052.5492.7 798.0+£25.5 2.0+0.1 50.240.0
Whole wheat 1429.0+59.4 963.5+33.2 1952.0+65.1 465.5+26.2 988.5431.8 5.84£0.0 88.240.0
Rye 4620.04217.8  2423.0482.0 4618.5+128.0 2197.04299.8  2195.5+90.0 6.120.0 69.3+0.6
Barley 1531.0+15.6 1150.0+15.6 2181.5427.6 381.0£0.0 1031.5+12.0 5.9£0.0 70.70£0.0
Sorghum 1782.0+66.5 1280.5+31.8 1682.5+58.7 501.5+34.6 402.0£26.9 4.5+0.0 74.7+0.5
Millet 1323.5¢17.7 T77.0£8.5 1079.0+8.5 546.5£9.9 302.0+0.0 4.5+0.0 78.3+0.0
Oat 1205.5+10.6 1071.048.5 1624.5¢17.7 134.542.1 553.549.2 54400 61.3+0.1
Adlay 2131.5+134 1338.5+24.7 4338.5£139.3 793.0£11.3 3000.0£1146  6.4£0.0 74.28+0.1
Black bean 235435 14.5+3.5 21.0+2.8 9.0£0.0 6.5+0.7 1.1£0.0 -
Mixed grains 1238.0+35.4 778.5£27.6 1945.0+50.9 459.5+7.8 1166.5+23.3 5.8+0.0 85.7.3+0.5

Y brown rice 30%, black rice 5%, olbyeossal 5%, whole wheat 15%, rye 15%, oat 5%, millet 5%, barley 5%, adlay 5%,
sorghum 5%, black soybean 5%
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¥ 30. v 2unjo

=
AEA

ulfe

Color value
2)

Sample”  Moisture content (%) Type

L a b
D 63.47 3.07 23.03
S20 4.35
B 50.90 12.50 20.27
D 65.69 2.50 23.13
S30 11.37
B 51.40 12.50 20.77
D 67.67 2.00 22.43
S25 18.45
B 64.87 7.63 28.43
D 62.70 7.00 28.43
P20 7.06
B 45.00 8.97 23.37
D 63.10 6.71 17.80
P25 6.12
B 40.47 6.33 23.07
D 63.60 6.70 24.90
P30 14.92
B 49.17 9.57 19.67
VR 129] ofliA] HE
Y Dt Dough of cereal bar , B: Baked cereal bar
sulnle] 2A7+e 24 Ave F 310] JERNATE S| Sojdol mel hardnessi
AA 7433 AL springiness, cohesivenessi= o %Fe]E& H.o]A] AT} Chewinessi= H|528F 74 3F
2 vhehiglEEl A PN 25%2 W b 2 ks AT 93P Aol au A%
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Samplel) Hardness (g) Springness Cohesiveness Chewiness
S20 101.30+45.94 0.66+0.40 0.04+0.04 2.09+2.30
S30 35.25+6.48 0.55+0.05 0.31+0.08 6.13£2.55
S25 21.67+9.76 0.66+0.08 0.31+0.08 5.00+2.69
P20 74.79+39.40 1.11£0.28 0.28+0.54 6.61+5.27
P25 178.84+30.10 0.74+0.43 0.24+0.19 27.54+6.99
P30 6.56+3.61 0.65+0.18 0.69+0.08 3.11+1.79

D 129] SflEA F2

* .
Values are means of ten replicates

Sunsik type Puffed type
20% _._:5.3‘-.'-5;!'.'.'._ b sox B | 25% e - 30%

'-—__

@) £99 Ao Az
(7h Ae Az

Milk protein isolate®] &

-

.

2 Barpro(Glanbia co.)= F7}stal Alg]dn} A|xsto] 27dz7100 A4
o] Ngdute] FAEAS =A3aA 31 TE Milk protein isolate> A D A

98 wolm wale £474e S8t Al e Aow LeA Anh A9
=2FAE fal AAEEE MU ES, A8, SdA-dASHE, SEA-, 2
of Hlste] ¢tgAdo]l ¥ E nutrition bare] AR HL AFolAE @telA S&H JE &
Aol &F Milk protein isolate?} &7 soy protein isolate &2 MZF AAE FF Al Au}

of Agste] FAEANES A A FAWsE S5t aAl k(R 32).

= R}
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332, Aleldnke] wi gk

Cereal Oligosacch- Milllet Condensed
) g 2
Sample flour” aride ielly Butter milk Egg yolk Salt B.P. Water  Barpro’)
SBO 100 50 20 20 10 10 1.5 2 20 0
Sunsik
SB5S 100 50 20 20 10 10 1.5 2 20 5
type
SB10 100 50 20 20 10 10 1.5 2 20 10
PBO 100 50 20 20 10 10 1.5 2 20 0
Puffed
PBS 100 50 20 20 10 10 1.5 2 20 5
type
PBI0 100 50 20 20 10 10 1.5 2 20 10

D Cereal flour: brown rice 30%, black rice 5%, olbyossal 5%, whole wheat 15%, rye 15%, oat 5%, millet 5%, barley 5%,

adlay 5%, sorghum 5%, black soybean 5%

2 Barpro: (Glanbia Co., http://www.glanbianutritionals.com)

o
off
-

Algldutel A=A barproE 37
Azre]l 7w WateE A Fgpon, AAFPS Hubd 7557 A T 6.0~7.5914 5.8~6.8%
Sopilon PB109] 71EE7F 682 7MY =7 dEbETh HE P A% & Awkd T
5.8~6.891 4] 4.5~6.8% Yol om A2 gof H|sloq F
How Mgl nlate] A VEFSTHGEE 33).
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® 33 A18gnle] 2 AHSE #FE5HA0T, 3Y)
Intensity Palatability
Samplel)
Overall
Color Flavor Taste Color Flavor Taste Texture .
Acceptability
SB0  7.040.8  7.040.8  7.5+1.0 68415 60422  65+1.0  5550.6  6.0+08
SB5  5.3+1.0 6506  6.0£0.0 70+12 63425  7.0+14 65413  73+13
SBI0 4310 58t15  6.8+1.0 70408 68405  7.0408  6.8+1.0  7.5+13
Normal
condiion b 65410 7.0408 65413 6.0£1.6 6313  7.0+14  6.0+0.8  58+13
PBS  7.042.0  7.3£0.5  6.0+1.8 53421 63£1.0 5317  6.0+1.6  58+2.1
PBI0  6.0422 58+1.0  5.0+1.2 73413 63422  63+1.0  73+1.0  6.8+1.0
HSB0  6.540.6 6.8+05  6.5+1.0 58421 53+17  53+1.7  48+17  5.0+1.6
HSBS 6.3+1.0 63+1.0  6.8+0.5 6.0:22  58t19  6.0+22 7016  6.0+22
Heatng FSBI0 43510 68415 68413 70400  6.0+0.8  6.0+08  6.0+1.2  6.0+12
condiion op) 63410 6.840.5  6.5+1.3 6.80.5  53+1.7 58422 5321 45424
HPBS 7.840.5 7.8+05  6.0+1.4 53421 55421 53+17  48+15 4813
HBI0 4.3+1.0 58t1.0 7.0+0.8 68413 63410  65+1.0  6.0+0.8  6.8405
DepolEA= E AE
BEEA 9 AEor A
Sunsik type Puffed type
HSBO HSB5 HSB10 HPBO HPB5 HPB10
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Cereal flour,
Baking powder(B.P.)

.4 .4
Mixing

Cream mass

hand blender(2 min), hand tempering (3 min)

nd

Dough formation (83 x 40 x 16 mm)

ad
Baking
(150/150C, 20 min — 150/160°C 10 min)

nd

Cooling
(Room temp. 30 min)

ad

Cereal bar

1Y 28 Al duE Al

2] 9SS =9 A (HMF-1000A, Hanil electric Co., Korea)= &3
5 AOAC el 9l 543t

Algldnte] M= AlgldutsE AHE @HS A EA(CR-300, Minolta, Japan)E ©]-8-3to] 53]
HhE 545k Hgks o] 83t M=+ Hunter scale®] L#k(Lightness), a#k(+Redness,
o

2 YeE Y. 3EFM¥(White standard plate)< L:

ron

-greenness), b#k(+Yellowness, -blueness)

96.86, a: -0.07, b: 2.02 L T

&h =243

Alg]dute] HE= 25T A A3 H Al Texture Analyser (TA-XT2, Stable Micro System Ltd.,
Haslemere, England)E ©]-85}o] TPA(Texture profile analysis)® =04 Y53 ¢F1|H Probe 25
mE ©]-83} 3l pre-test speed 2 mm/s, test speed 5 mm/s, post-test speed 5 mm/s®] FOZ 25%

of MPER FHSIT 4 AlRY 53] Wb SAste] Fdgko = yERITh

A 542 AFEATEN A7 T 308EE d¥eR Ve AALE AAS
|

| =
Soh. A7NEES AE=HAE M(colour), WAH(flavor), H(taste), 71&%= AL M(colour), HAY
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(overall acceptability)E =74

o

4 7]

(flavor), Yh(taste), =2 7H(texture), &

e

i

o)

S
A

ANOVAS$} Duncan's multiple range test (p<0.05)= A]=3Fe]

N
s
<N

(7h AleEldnt Az

o)X gl FE = sfEso] A

i

]
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110

a1}

bl 24
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H
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IREEE R
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]
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SFH

34. AZHEE Alednte]

-
It

Water”  Total

B.P.

Salt

Condensed Milk Egg Yolk

Butter

Rice Flour Oligosaccharide

Sample b

233.5

40

100 50 20 10 10 1.5

RO

233.5

40

100 50 20 10 10 1.5

R1

233.5

40

100 50 20 10 10 1.5

R2

HE A7 (=AU, 200834,

&

R

Y RO: wheat flour, R1:

=4h

35%

Moisture contents of dough :

*

Bl

Water?  Total

B.P.

Salt

Condensed Milk Egg Yolk

Butter

Rice Flour Oligosaccharide

Sample"

233.5

40

100 50 20 10 10 1.5

RO

233.5

40

100 50 20 10 10 1.5

R1

233.5

40

100 50 20 10 10 1.5

R3

R

Y RO: wheat flour, R1:

—

)

1=

2008

FHE,

KO

35%

? Moisture contents of dough :
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3FE 36, A7FF AR Al dnke] v

Sample” Rice Flour Oligosaccharide Butter Condensed Milk Egg Yolk  Salt B.P. Water” Total
p

RO 100 50 20 10 10 1.5 2 40 233.5
R1 100 50 20 10 10 1.5 2 40 233.5
R4 100 50 20 10 10 1.5 2 40 233.5
R5 100 50 20 10 10 1.5 2 40 233.5

D RO: wheat flour, R1: %52 W8 287} (e 2 2F, 200934, U] 4h), R4: B 3hu)(FZ-3-4], 200913 4F, 594,
R5: ©EAVFF(EA Y A AT, 200934k, Fah

? Moisture contents of dough : 35%

Alglguke] R 2 NE 54 A9 1 379 2o FAAES A AR
st A3}, ROE FETEO] 15.16%2 7 WakoH
o] 714 Etom, R2E 16.72%% ERY
o o8k ko] FAw TP o] HlFEA
st REZo & A FFE werh o] WEE
Jostez o8 Yo wuAnk A4 WA |

B2 Za AHste] MEZ 54390 Baking & L7FE9 Algldute] Axps Aol
Hlake] Lgkel WA YElth  afh(+redness)> RO7F 9.682 Mg A uJElRow, bk
(+yellowness)<> RO7} 34.77= A YeElRtth 2715 d7EFo] vlste] agh, bako] Wol ZW
o] € doju= Fom e AlEZE AolE UYERE AE#S ROE 44.69%19M, RIS
36.35, R2= 37.31% UERE O H, R19] H|gko] R27F 2] Xaid Ao = ety

¥ i
S whebA A

S|
~
=
=
=
=
1
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& 37, AEWHEE Algdnte] #2454
. Color value
H Moisture
Sample AE
content(%)
L a b
RO 15.16+0.30 73.3840.90 9.68+0.97 34.77+0.72 44.69+0.40
R1 19.20+0.72 78.24+1.10 6.22+1.03 28.64+1.70 36.35+0.97
R2 16.72+1.40 77.93+0.68 7.42+0.53 29.3840.35 37.31+0.56

Y Refer to table 14

2 \/(L*L())Z + (a*a())Z + (bib())Z

FAAEY A AR Wl Alg]gule] texture profile analysis k= 3 38 YER AT
Hardnessi= RO7} 818.7%= 7Hd St/ WeEFt o™, RIS 1407.22 YER O™, R27F 1704.1%2 7}
o= deisew, SAAVIRER Az Agdute] ARV o de Zlog yeER

Adhesivenessi= negative force® WEF4™ cohesiveness® .t} = 74-9- probed] ME2] LTI} o
um B24 AEE YebdTh R2+ adhesiveness7) 222 F-2Ado] 7bE Z A o2 UERSE

Springinesst= elasticity2}il %= sl WP E AEo] Fo] AAE Fo o] dH=E 5= A
A& Yehdth RO R1°] 1.1, 1.22 R29l| 4|8l =2 F o2 YEST Chewinessi™ LA A4F
geol AMES A de AHE vEes ddS e AdAolgal: gl R09
chewinesst 637.621 Whd, A7F<l R13 R2E ZH7F 1386.2, 1169.2% 7] YEFSTE Texture
profile analysis #t= A%t A3 A7 Alg|dnte] x23to] H7FFo) Hlste] A w7} dekst
A FEAgo] e Ao® yewt #e A AV Al eyl meestal 2 B E A

QAghe] Q= AoF b

E 38 ARWE A duke] 247
Sample" Hardness(g) Adhesiveness Springiness Cohesiveness Chewiness
RO 818.7+33.4 42434 1.1£0.1 0.7+0.0 637.6+96.8
R1 1407.2+£84.9 2.6£2.8 1.2+0.5 0.8+0.0 1386.24+83.3
R2 1704.1+44.0 -2.2+3.7 0.9+0.0 0.7+0.0 1169.2456.7

Y Refer to table 14

* Values are means of ten replicates
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SAALI A4 AR Pel Adnte] BEEHS
7} 522 7P O debort o4 Aolrt gRom, Mo Ere A
IR A% A4 Ak Rt 5002 AR A etite

wr
<
~m

=i ROSH RIO 682 %A Lo §914 Aol Qlglor], WE BE o4l /EnE
RIS, o) B A AN RO 685 A £ U RIE 6305

BT oo FA vetHth ARyl wE Alednte] drkA va
A vER e, Rio] 7002 A yElstoer, AAAZATE A2l duil R2E 452 7MY
SAl WEbsteE AR A Qboll A &7EFo] AZ 2A o] =/

[e)

—

)

T H
BrhEgom Aol & RAA WSl W BrEth WA WAFE BE
A duke] weEge]l £ RAom Usgolt MY BATE WSl £ vheht
AF AL BT 5 YL Ao BaEh

£ 30, ARHEE AP dute] S5
Intensity Palatability
Samplel)
Color  Off Flavor  Flavor Color Flavor Taste Texture Overall Acceptability
RO 52+1.7* 3.0+1.1° 6.2+1.2"°  6.0+1.3" 6.8+1.0° 6.7+1.0° 6.8+0.8" 7.2+0.8"
R1 3.7£1.4% 3.742.3% 6.2+1.2°  6.0+1.3" 6.8+1.0" 6.7+1.0° 6.3+1.4" 7.0+£0.9*
R2  4.8+1.0" 5.0+£0.9° 4.8+0.8  62+08"  58£1.2°  53x1.0°  4.0:0.6° 4.5+0.8°

Y Refer to table 14

* YP=EX. 9 HArHog =4

A7V FEE Algdnbe] FESH B AR 5S4 243 £ 409 2 SAAE S AR

R AEE SAT A ROE TR 15.16%=2 7HE wWeke

&2 Rl 1920%= FEd@ol 7H e, R3= 1727%2 YERR

E‘r Baklng T A7 1?4%* vke] Lgke A7FFol Hlgto] WA yetgtern, FHE FU&7

R37} 84.162.2 7} =7 YElST agk(+redness) RO7F 9.68= 71 =7 YEl o,

R2E 4.58% Sl YUEETE bgk(+yellowness)e RO7F 34.77% Al WERLIL, R3< 24.64% 9

ket ’%7}%%{— A7bFe Hlake] agh, bgko] Wol AwWlo] & doju= Ao R YEHoH Wy

T A7FF R1Ol Hlgko] R3] W=7} vkl aghdt bgke BT A e AEIE Aol &
UrEM%-E AE#E ROE 44.69% 2™, RIS 36.35, R3:& 29.512 YEMS:
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340, A7HF FEE AlEdke] S84S5

Color value

Samplel) Rice Flour AEY
L a b
RO 15.16+0.30 73.38+0.90 9.68+0.97 34.77+0.72 44.69+0.40
R1 19.20+0.72 78.24+1.10 6.22+1.03 28.64+1.70 36.35+0.97
R3 17.27+£2.11 84.16+0.35 4.58+0.14 24.64+0.93 29.51+0.84

Y Refer to table 15
2 JL—Ly)*+(a—ag) > +(b—b,)?

A E A2l Duke] texture profile analysis #k= 3 419] YERNSITE Hardnesst= R19]
140722 71 =4 el o, R49t RS ZHZ) 2549 g, 556.1 go 2 E7H7(818.7) HT} W
LFEFSET). Adhesivenessi negative force= WEFUT cohesiveness® . TF & 74-F- probedl] MZ&o] o
H71 2oy §24d JEE YepAth R2E adhesiveness7l 222 HAAo] 7bg & Aow
et Springinesst elasticity2Fal = sl WP AMZo] o] A|AE Fof Ao el
2= AAS vtk RO R1o] 1.1, 128 R0 H|El] & Ao=wm UEW
Chewinessi= 113 Ejo] MES A 5 Ad+e }EJEHE TreE AEE UEY Adeld
I Zheh ROC| chewinessi= 637.6%1 WH, A7l R13F R2= 242t 1386.2, 1169.2%2 7] e}
ST}, Texture profile analysis b= 218 A3 A7FF Alg|dnte] 22 7to] 7L H]s}ho
BE7F dbstar FARA o] e Ao UE

4L kT EEW Ao 247

Sample" Hardness(g) Adhesiveness Springiness Cohesiveness Chewiness
RO 818.7+33.4 4.2+3.4 1.1£0.1 0.7+0.0 637.6+96.8
R1 1407.2+84.9 2.6£2.8 1.2+0.5 0.8+0.0 1386.2483.3
R3 1363.9+94.2 4.4+3.4 1.0+0.1 0.7+0.1 1014.9+96.2

Y Refer to table 15

* Values are means of ten replicates
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A7V ESE AlYdnke] deSAe # 420] YERNRITE Baking - 9] AP RO7F 4.8

= 7 A dEbsa, Rio] 372 7B WA dERR oy oA xtelb gllow, Al V&
T A=IE AZol7E ik olF e A= AR AF 3.0~3.8%2 A YEIRSM foA zto]=
ANIL, &k 7S k= ROSF R1°] 6.8% A UEFRLIL, R37F 6.0 2 WA UER oL F94
AFol= Ut gHel VSwmw WIEE Algldukel RO$F R1°] 6.7= FA UEwTh 223
71Z%EE ROZE 6.8% 7HE A o™, R3= 455 7HF vt YERT Baking & Al Y
s oA Hols wl B7FFY AR 2A 3] ol 9lo] R37F XAFho] F£A4] erdrh A7)

H
2 FEol me Aeldule] [AwAd FeE Ro7F 722 7P A UEhdow, Rio] 7.00%
= ebon], 4% 27be Algldulel R3E 482 b Wb vehdth olae Astz
B o ARdwe AdARNos SA4%0] BEEge £ Aow yehgon] dyE 2

ARt 4YE AR BESAel £ Ao yehgh # A2
=
£4o]

HOo
::J‘
g
N
u
ftl
=)
f

Intensity Palatability
Samplel)
Color Off Flavor Flavor Color Flavor Taste Texture ~ Overall Acceptability
RO 5.241.7%  3.0£1.1°  6.2+1.2° 6.0+1.3*  6.8+1.0° 6.7+1.0° 6.8+0.8" 7.2+0.8"
R1 3.7€1.4%  37£23%  6.2+1.2° 6.0+1.3"  6.8+1.0° 6.7+1.0° 6.3+1.4° 7.0+0.9°
R3 4.8+1.2" 3.8+1.2° 52+1.2° 6.5+1.0"  6.0+0.9° 6.0£1.3"  4.5+1.4° 4.8+1.0°

Y Refer to table 15

* HEEA 07 HEYor 24

® 27FF Az=Ed Al dnt

A7V Az Akl sRdE 2 A 54 23 4339 gnh S 1Y
Aol wE Algdnbe] FRdE R MRS ST A, ROT R gEel 1516%2 7MW
ATk RIS 19.20%, 3H9] R3:= 20.13%2 eSO, RSE 25.75%2 7] YUElsith. Baking
T Asiv] Alglduke) Lgkel ErF(73.38) Hth W 63.78% 71 BHA UEhon, Arbs
R17} RS 7M7) 78.24, 79.442 =7 YERSETE agh(+redness)> R47F 11.042 71 &7 UElS:
ow, gA7FFRS)E ROZF 9.68% 7HE =4 WEFS T bak(+yellowness)<> R47} 36.57= 7}
= dEbsten, R1FF RS 27482 S| dEbstt st e Al9ld ArvbEs bRl
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Hlslto] agh, bgko] Stol ZAwWo]l & dojue= Ao ® YERT R4w= Litol 7Hd @i1(63.78), a
3 bak 2 7HE = JEe T 97hREROE Awo]l ¥ dojd Aow ddH ATy A7t
F7F oln] &strt Eo] whso] & HA| eFk O, baking ¥ Ao wdstA] gtttk AlRZE A}
o] YElE AEZS RSV} 52412 744 A U ow R57F 34242 74 vkt R4V}
R1, R59l| H|3le] Zdo] ] HMael Aoz ey

E 43, B2 AZPEE A dute) FASA
Color value
Sample" Rice Flour AE
L a b
RO 15.16+0.30 73.38+0.90 9.68+0.97 34.77+0.72 44.69+0.40
R1 19.20+0.72 78.24+1.10 6.22+1.03 28.64+1.70 36.35+0.97
R4 20.13£1.21 63.78+0.81 11.04+1.17 36.57+0.76 52.41+1.21
RS 25.7542.51 79.44+2.24 4.19+0.50 27.48+0.66 34.42+1.82

Y Refer to table 16
2\ (L—Ly)?+(a—ay)* +(b—b,)>?

A7V A= Al2]9uke] texture profile analysis @t 3 44°] YERN ST Hardnesst
R1°] 140722 7F& =4 velon, R4t R5E= 247F 2549 g 5561 gO & D 7H7(818.7) Bt}
A YEFT). Springinesst elasticity@} 1% & WHEE gZo] Flo] AAE Fo Yo A
2 2dxE= A4S Yehy=d, R47F 202 M =4 YJElth o) #sin] Alg]dnle)
Aol 7HE =5 Ao R AR HATE Chewiness= A FE]S] AMES A 4 A= AHE
e = AAS el HEAdolgtae &, R12 138622 7HY A UEFSES™ R4S} RS
5103, 658.60.2 YElston W7kE Algdntel vlzsiA Ay 25 WAl YERRY o4
= 5 oo, Ashu)e} daavtRe] B0 WrbRe fARHAY L8y Arvh WA &
Fol Algdnte] F4E NAAE F dS Aow ddHIH
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T a4 VR AU At 24z

Sample" Hardness(g) Adhesiveness Springiness Cohesiveness Chewiness
RO 818.7+33.4 4.2+3.4 1.1£0.1 0.7+0.0 637.6+96.8
R1 1407.2+£84.9 2.6£2.8 1.2+0.5 0.8+0.0 1386.24+83.3
R4 254.9+40.2 2.9+5.4 2.1£2.4 0.9+0.1 510.3+85.5
RS 556.1+107.7 3.3£2.3 1.4+1.2 0.8+0.0 658.6+47.6

Y Refer to table 16

* Values are means of ten replicates

AR AzdE Algdute] B 5EAAS E 459 JERITE Ao e R47E 630
7V =A UJERgon Rio] 372 f9d oz s urA YERTh Ao 7EEE R4vF A
S vEb ot foj A Aol gIATh olF o A=A A RAVE 58 fFoAoR T =
A debston, n4ddke] A= RO R1O] 622 FoH oz H7] UEWoH, R4= 402
2 f9dom i yehgth Fo J|ExE% R47F 388 F9Hom vA HIEH o=
R47} QAR 7ol FYg% 579 WA e AZPER JheEolA] ol FHI HAgSs AL
ALEE QT mEbA BsATEE VSRS agstelal AMPEA S AT EHEE =Y

S Aoz AgHAnt B 7ZEE RS9 RlC] 6.7= A HI7FEJA o FoA A
AR 227 VEEE W Al duiel RO7E 6.8F A H7FE 1oy R1¥ RSE
6.3, 5.9% HE oliol %= = EfUIRl o), R4E 352 FojHoz 71 BHA %
HAeh A7 ARl gdnte] Ants 7S == RO7F 722 7 =4 UERS
W, R1°] 7.00.2 A Yeton, g7t Algdnls 612 HEolde] 7[ExE YEY
Ko, Hshu] Algldull Ravw= 382 7HF WA YErRt de A ArbEE vhE Alg gt
o] H5EA £ AoR ey oy FAAR dHEAvtRe dagvtFe] 5 £
A YeRt AFA g 283 ¢ s seR JeH A

Hir

g
fe A

-‘f
L

7]

ot
N
-

folr
e _YE

Al

L £ o8
it
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E 45, 7HE AZPEE e duke] BeEA

Intensity Palatability
Samplel)
Color Off Flavor Flavor Color Flavor Taste Texture  Overall Acceptability
RO 52417 3.0£1.1°  6.2+12°  6.0+1.3'  6.8+1.0°  6.7£1.0°  6.8+0.8" 7.240.8"
R1 3.7€1.4°  3.7823®  62+£12°  6.0£1.3*  6.8+1.0°  6.7£1.0°  6.3£1.4° 7.0£0.9°
R4 6.3£0.8"  5.8+1.7°  4.0+13° 52415 38+£1.7° 48+2.1°  3.520.8" 3.8+0.8°
R5 5.5£0.8°  4.7+1.5° 52+1.0"  6.540.8"  53+1.8"  55+1.9*  59+14° 6.1x1.4°

Y Refer to table 16

* BEEA 0 HEYon

i

gldute] =4 § SR}
=
=

235 incubator(50°C)ol A st 1dvith A|RE Ao F4

ot v 29 299 YERATE. 1 A3 AUk Al Y A

a7l A 15.16%F o 743 2 T 11.95%% Yol on] FRSIEo] 3d G EE 27 SR

Sl v 15.44%9 01} o] F Zhaskodth Rats RA(BEPEILT)SE RS(EERILT) Al

b= 2715850l 2 20.13%, 25.75% %0, 7948 FAE s wsh Al 7
147 5 Rl 7212 1727, 1941%2 A Fol% FiEdEo] A4 AAHe= Aoz 4y
1l
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=4—R0 —@—R] —&—R2

Moisture contents{"o)

0 2 4 ] g

Storage perionds(days)

25.00
—4—R0) —B~R1 —4—R3

20.00

1500 b i

1000 -

Moisture contentS{"%oy

500 +

0.00
0 2 4 6 8

Storage perionds(days)

30.00
—pm ) =fl=R] =R ————R5

2500 &

2000 g

15.00

1000 4

Moisture content{ ")

5.00 o

0.00

o
[=a]

0 2 4
Storage perionds(days)

a9 29, Algldnte] 24 F R EH500).
D Refer to table 14~16

|\
ol
Oft
ol

w

o0
o

—

Alg]drtE 3235 incubator(50C)oll Astil 1dvttt A 855 Ao FAE5ES
2 300 UERHATE. 2 A3 RO Lk(lightness)o] A &st7] A 77.
om A% T Zol7h AT R1> AR 7] 82.24% 0 A% Fol kgt 2t
80.32%1 2™ R2% A% % Lgke] ofzh FHAskqih A% ol Hieghe] o3t 7Has
AEe AX e ASRE YENT Ao wE a(+redness) ik HAasteE AEFEES YE
1 bik(+yellowness)®] Wsli= 7o) gl A= ‘JrF)r‘Xk‘jr. A E7F Abol & YERE AERE A
S Axe] WstE §F ¢ ded A 1Y Foll Aol 2 AR YE
RO+ L#k(lightness)o] A743at7] A 77.380|%lom A% o= o]z} gldth RIS A% =
710 8224 o} A Fof oFfk Al 80329001, R3v= A E7Id 84.1601 0ot A

=)
32
o
L

2
[e}(}
o o B o

=
32
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< 78742 Late] AskEo] 7 ok Ao w2 a(+redness)ik< RO} R1-> #Asts A
e Sl ot R3+= oFgE 7k A ES YEMATE bak(+yellowness)< ROQ} R2+= 9F7F
2ot W7 A9 glolov, R3w= kit 7]—0]—L‘ Ao EbGTh A 87k Alol2 e
= AB#E A Sl Axe] WstE sh
Aoz Yelron, R37F A = Mw W)t sbg 2 AoR uﬂ:jr
RO+ L#k(lightness)o]l A438t7] 2 77.380]9lom A Fo= ZFo]7} glATh R1> A% =
7loll 82.24%1 ot A% ol oFxb FhAsho] 80.32%1oH, R4E A|lstale Likol %LZ::‘C'?FE %]

]
e UESITh Ra= Adx7]0] 63.789190 Ur A %‘f— 71.030.2 Z7F8kl Xi
3%

FN oY o

a(+redness) k= RO} R1, R4 FrAdhes
EFU ) bRk(+yellowness)= R0} R1, R4+ ‘1152_ HAasEAY tﬂ§}7]- 7%«] Si‘iigb} R5& ¢F

o
W F7KSHE A0E vhehgrh AR AolE »}Ew-é ABRRE A Fol Ame WS F
So 4 Qmd A% 120 ARUL AR 2 A Uehder, re7F A% F A wsl
Fobg 2 Aom vek
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L value

b yalue

L value

b yalue

24.00
83.00
22.00
81.00
8000
79.00
78.00
77.00
76.00
7500

40.00
3800
36.00
3400
3200
3000
28.00
26.00
2400
2200
2000

8500

83.00

g21.00

40.00
3800
36.00
3400
3200
3000
28.00
26.00
2400
2200
2000

1 =—+—PR0 ——R1 ——R2 ihia =4=R0 =—f=R1 =—si=R2
7 8.00 ~ \\
| K ; :
| g 600 4
N o
-
b T T - 4.00 A
! s
2.00 A
0.00
-1 i 3 5 7 9 -1 i 3 5 7
Storage perionds(days) Storage perionds(days)
30.00
4 =—4=R0 =E=R1 =—ir=R2 =R =E=F1 ”2
| 4500 A .\
_ ‘\/" 4000 - = v "
1 2 3 z A i
. = 3500 s
J w g
=)
E 30,00 A
2500
-1 i 3 5 7 9 -1 i 3 5 7
Storage perionds(days) Storage perionds(days)
H gl Anloe] M-S
(A2 E A2l dvke] A=W s
12.00
=—4+—P0 ——R1 —k—R3 ihia =4=R0 =—f=R1 =—si=R3
7 8.00 ~ \\
T :
4 g 600 4 % 3
=
-
B iy = 400 A
oz = =
2 v 2.00 A
0.00
-1 i 3 5 7 9 -1 i 3 5 7
Storage perionds(days) Storage perionds(days)
30.00
B =—4=R0 =E—-R1 =—d—R3 =4=R0 =—f=R1 =—si=R3
1 4500 A
7 ‘\/-v 3 3
4 40.00 A T b -+
1 2
. - _ = 3500 i
! w
- / <]
4 Nﬁ 30,00 A N ‘//"
2500
-1 i 3 5 7 9 -1 i 3 5 7
Storage perionds(days) Storage perionds(days)
712 =2 Aplel MLE-HB
(7 FEE Al kel Amsh
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95.00 14.00

90.00 ——R0 —8-Rl —4—R4 —RS5 12.00 4 =EO SRRl sem el

8300 4 1000 J

2005 .__-"'-—-—..—-

& & 2.00 A
g 7500 A # E
" g e " 6.00 A
= 7000 4 e - . — -
= / ® 400
63.00 ’
60.00 1 200
55.00 0.00
-1 i 3 5 7 9 -1 i 3 5 7 9
Storage perionds(days) Storage perionds(days)
40.00 3500
3800 4 —f=—=F0 =E=R1 =R e——R3 A —gp==F0 =E=F1 dr=F4 ==we=P5
36.00 4. 3000 \
3400 A ‘\ el 4500 1
3200 A v — Z
g 3000 < 2 4000 A
T 2800 4 E
2 2600 4 Yy 35.00
24.00 A 3000 A
2200 A
20.00 25.00
-1 i 3 5 7 9 1 i 3 5 7 9
Storage perionds(days) Storage perionds(days)

[47h5 AZMHE Al dnte] M= sk

a9 30. Algldnte] 24 & A= E(50T).

Y Refer to table 14~16

& incubator(50C)ell A stil 1duttt A|RE 7ol ds5AHS 543}
Fole 1 31o] YeERATh 2 A¥ ArhE AgdukRo)E Ak 7]
ot A & 4302 vrobHrh RS(LEAVFF)E A A 530192
J= A er 7le Tt w4 BT A Sl gl A4

|
A EH e A i FuE WA Bokd 7IEETE A FUrE A
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BEHA
-1 —=—R1
BEHA
-1 —=—R1
=04 = R3 —d—R3
= A
AH
AH

—_—p —=—pg1

—dr— R4 —ir—R4

—*—R5 ——R5

A= HAP
AR
A4

—_—R1 ——R1

—d— Rz —d—R2

—_—R1 ——R1

—d— R3 —&—R3

—+Ro —+—RO

——R1 —S—R1

—ir— R4 —ir—R4

—=RS5 —r—RS

a7 31 Alel ke =%

Y Refer to table 14~16
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(7h AleEldnt Az
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0] =
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ol7
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A ed=
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Nielsenoll W=, Al2]gu} A& <]

=K
op

U

gi

B
!

ox

B!

—_
fife)

0
0

el
XO

AP barg b A4
2 &

bteh 9]

S

Z o
] —

a1 A}

stefjel] 7]

el

el

W e Ak

bar A|F> FA

(o3}
=

A A A 2 rice

=
[e)

bz stgick 7)

7fats

A
el

jpuze)

il
Jlo
W

K

3l
il

46-47).

FATHGGE

S

ERELER]

3 2 A

(%)

]

H

SFH

7} Al gute) o

46. 7153 50A A

-
It

Flour

g
T
g
e
£ 2
8 S
&~
ey
BS

Rice
E alt BP. Barpro* .
g S 4Ipro protein

ndensed

Oligo- Co
Sugur saccharide Butter Milk

CcC

Ri

Wheat

Samplel)

Flour

215

50 25 17 25 15 1.5

20

100

F1

216

20 50 25 17 25 15 1.5

100

F2

216

20 50 25 17 25 15 1.5

100

F3

216

20 50 25 17 25 15 1.5

100

F4

Barpro(Glanbia Co., http://galngianutritionals.com), Rice protein: CJ(Korea),

" Wheat flour(

*

AR 9y WE QO & 29 HIEMY D 0.1%)

7“;]]—

AV 76.9%, ANEE 12%,

e

3L
=

Rice embrio calcium: 32+
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%47, AR S A gute) w g (&91:g)

Flour Levan
Oligo- Condensed
le" . Butt ) E alt  BP. Barpro* Total
Sample saccharide o Milk g S apro Levan 0
Wheat  Rice Flour DFA-IV
polymer

F1 100 - 20 50 25 17 25 1.5 15 5 - - 215
F5 - 100 20 50 25 17 25 1.5 15 5 1 - 216
F6 - 100 20 50 25 17 25 1.5 15 5 - 1 216

Y Wheat flour(#A wF @ 7L $2914h), Rice flour 552) ¥ 272 (B FEAF, 20093 4F, S Ah),

! Barpro(Glanbia Co., http:/galngianutritionals.com), Levan(Real biotech co.,, Korea)

(th A9A3}

O 71587 H7F Aleldnt
71 aA H7 Algduke] SRS 2 A A A 1 483 Zrh e AA FH 7
u} |2 dnte] SRS 11.52~12.61%% UrE}‘;LO

W, A 470 AAnkEae) SR
27 StolH F2 o o

rob

=
Aol 2n B0ge] A9 VLA mailrd W5, Fel A el A9 s s
oo ZA G Witk o WEHE WS e 2E asne 0B o)A EwA 2

&l LS

WA ok kA AlgdutE E712 2o AEste] MEE 57453l Baking -
7HE AlEdrke] Lk 76.12%2 7HE 9HA YERT B7FE Al dukF2~F4) = EI7HE Al
vlE o} WA eI A GERE O rice protein Al 2] DHKE2)S] LEko] 79.722 71 A YE
U}, agk(+redness)= Fl1©| 8.59%2 7}g =31 F47F 7112 7F4 97 YEFS W, bk(+yellowness)
= F1o] 30.07%2 A Yeeth 275l 74 545 7 Algdnts 2715l Hleko
agk, bgto] o} ZAwWol & 03101]4'% Ao =m yeptow H7gk 758 B4 i 9 A

AW}

A ko Aoz ety A|87F Alo]lE UEHYE AEZES Flo|39.17& 7F4 A1, 7154 &
AS HEek Algdutes A 87 2 H 7F A9l At
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E 48, 715 A RA H7Y Algdule] EHEA

. Color value
Samplel) Moisture AE
content(%)
L a b
F1 11.79+0.14 76.12+1.03 8.59+0.43 30.07+0.40 39.17+1.01
F2 12.37+0.26 79.72+0.62 7.45+0.52 27.91+1.00 35.14+0.89
F3 11.52+0.36 78.14+1.22 7.74+0.44 27.56+0.66 35.85+0.40
F4 12.61+0.27 79.02+0.92 7.11+£0.54 26.68+0.60 34.49+1.12

Y Refer to table 26
2 \/(L*L())Z+(a*a())2+(b7b())2

L

A AR SRR D AR 3R A E %4 2 FERRE DAR A
MR 1179%2 7P A vebkom kel dwbg HskE Fseh B
+

At
i
o,
L
i)
&-‘4
r]I
k]
_fl_,
-3
=
(i
>,
Ak

Q
=)
1o

H, ZHHDFA-IV)S #7138 F6ol 10.130.%2 714
T2 10.13~11.79%= WERR T Al dnke] A2 A =3 st A F= el 93k
3 el 9%k M aA% maillard WHE

e et o] W s o
A€ot webA Algdnts 2712 2o AEste] AEE
7HE Algduke] Lk 76.12%2 7HE SHA YEET B7FHE Alg dukF2~F4) = E7HE AlEd
R o A=Y =7 UERSE O rice protion A2 ERKEF2)S] Lkl 79722 7Y A WERR
U}, agk(+redness)= Fl1o| 8.59%2 7} =131 F47F 7112 7F4 A YEFS S W, bk(+yellowness)

< F1°] 30.07=2 A Yelsth 277l 71sAd =245 H7ke Al gk 27l vk

o

X
0

&g e 2w QSR QB il TuAy I

agk, bato] dol Zwol & dojy= Aoz yegon HUsk 75 Sl Ugh JFgF2 A
A & Aoz Yyt A|=5IF AolE YERE AE#S Fl1o] 39172 7FY A4, 754

=45 AP Algdnks AlERke] Zpol7k Ao glddth
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X 49. HHrETE Algdnte] EHEA

. Color value
Samplel) Moisture AE
content(%)
L a b
F1 11.79+0.14 76.12+1.03 8.59+0.43 30.07+0.40 39.17+1.01
F5 11.09+0.20 76.73+0.64 9.00+0.42 28.89+0.85 37.99+0.70
F6 10.13+0.19 75.49+0.88 9.19+0.60 28.86+1.29 38.77+1.28

Y Refer to table 27
? \/(LfLU)Q+(afa())2+(bfb0)2

7153404 H7F A2l Dk texture profile analysis #t= 3 50°] YERH ST Hardnessi= F2
7} 31425 go & 74 A Ve oW, F4= 12289 go & b WA YElgon, Wb Alg
Aul= 20445 g & YEFSTE Rice proteing H7FeH F25 A|9]3FaL F3, F4E U7FF Alg]dn}
Boy Ax7F v YA YERSTE Adhesivenessi negative force® WEFT  cohesiveness T =
45 probeo] AMEC] UFIF Folum FARAAG AHEE UERATE F4- adhesiveness7t -3.00.%
Fzdo] 71 Z F o2 YEFSTE Springiness elasticity2} 1= 5 HPF FH AEo] 3o] A
AR o de] FHE BdHs Ade Ueidt 2 ATl 0.8~09= A 87 ZFo] 7}
A %t Chewiness= LA FEjo] MlES A4 F v AH=E = AdS UEdy
Aol Adolgtae ) F29o] chewiness’} 1609.7% 7Fd =7 vElg o, WrFE A8 dukFl1)S
953.00.= YElgtow, WzbdE AlZ dukF3)d AedE AlEEukFH) S 2 791.49 523.1=
A7FE A2 EvR953.0)2. 0 WAl YERSETE. Texture profile analysis #bS 418+ A3} rice
proteine Al 2] duke] ALR7b sFobAw A o] TUkete Ao R Yo, Aweda Aed
vho] Arrb 7H vkan el Ao, RAALS TR w2 AR UE
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F 50. 713 A7 Al kel =23

Samplel) Hardness(g) Adhesiveness Springiness Cohesiveness Chewiness
F1 2044.5+114.3 -0.7+4.2 0.8+0.1 0.6+0.1 953.0+93.5
F2 3142.5+44.0 -2.7£3.0 0.9+0.0 0.6+0.0 1609.7+81.0
F3 1762.4+57.6 0.6+3.0 0.9+0.0 0.5+0.1 791.4493.0
F4 1228.9+82.2 -3.0£3.8 0.8+0.0 0.5+0.0 523.1£90.8

Y Refer to table 26

* Values are means of ten replicates

A7 A2 EHke]  texture profile analysis g 3 519 WERJRITE Hardness™ F19]
20445 go = 7P vt UEstom, Feol 12980 go = 7Hd WAl UERWT Adhesivenessi
negative force® WEFYT, F6o] -142 F-2Ao] 71 A A YEFSLTE Springinessts B8 A 2]
oA 0.8~09%2 A&t AFol7} A ¢AUth. Chewinessi= F1°] 953.00%2 7Hg 7 YEl%:
3 7F AlglDutel] Hlske] 3ol WA UEls e F5& 698.3, F6& 398.00. % 7Hd SHA
LFEFSET). Texture profile analysis #k= 213 A3} rice proteine Al 2| Dul= H7F5F Alg]dn}
Huh Axrb mobAw Aol ket Aow yeiwew, dvrHrt Algdnks 9ol
o

kel Aws) Golxm o] Frham QAo weldE Row vehkdh Sa gl
(DFA-IV)E #7Fek Fool &= Ast myfel FAAo] Srhetr F=efe 223y} &9s 2he
Ao et} AT 283 5 S e 7gE ]l
w51, AR TE AR dule] 225k
Sample" Hardness(g) Adhesiveness Springiness Cohesiveness Chewiness
F1 2044.5+114.3 -0.7+4.2 0.8+0.1 0.6+0.1 953.0+93.5
F5 1685.4+84.7 -0.9+3.4 0.8+0.0 0.5+0.1 698.3+48.1
F6 1298.0+77.1 -1.4+3.9 0.8+0.0 0.4+0.1 398.0+44.0

Y Refer to table 27

* Values are means of ten replicates
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1A M7 AlgEnte] #5EALS 1 520 YERAATE M) AEE Flo] 722 {9
Aoz 7% A Yewow, F27) 322 §9d oz sbd vt e 7R E F2U) 452

ol om SHA Yetst o F3, F4= F13} B3t 7|35 el olF o] A=A 4
I} Flo] 3.0°0=% WQ]X—LQ.E 7 Wk om™ rice protein A 2] EH7E 6.002 foHo=w T
EUTHEFS] 7S &= Fl, F3o] ZH7; 6.2, 572 FolAo® H3kom F27t 4082 Fodo=
skt okt a/w.u 7NEEE F39 FA7F BB 7|3 EE Uyl on, F2E R %o
71525 YEHH. 715 &4 FH7tel mE Aleidute] MRkAT| s e Wb Algdubrt
6.7% Ao ® 7H #9kom™, F3, FAZF 242 57, 552 HE o9 7VERE YEUAL
W, F2& 3322 fodor /M ve VaeE Uehydth s dy AR e Al d
vho] sS40l 2 Aow yeptoy Wty B Awdas U Aledhte] e S

At

dol A yehy AlENEe 282 ¢ e Aow FeHd

-

rUO

£ 52 7VsH2A H7h Addnte eEA
Intensity Palatability
Samplel)
Overall
Color Off Flavor Flavor Color Flavor Taste Texture

Acceptability

F1 7.240.8°  3.0209°  5.7+1.4° 6.241.2°  6.7+1.0°  6.840.8°  6.0£1.3*  6.7+1.0°
F2 3.240.8°  6.0£1.7°  3.8+0.8" 45+0.8°  4.0+0.68°  42+2.1°  35+0.8"  3.3x1.4°
F3 57+1.0° 42+1.7% 4.8+1.0" 6.3£1.0°  5.7+1.8"  55+14™  53£12°  57+1.6™

F4 5.740.5°  42+1.7%  5.0£1.4%™ 6.240.8"  5.0£1.7°  52+41.6®  53£1.0°  5.5+1.5%

Y Refer to table 26
* P55 9F HEPoR 2

N
oxl

dlubzE Al deke] eSS 3 530 WEhiSih Ao A= Fiak Bs7F 747 7.2, 45
2 froHo® A UEhon, Feol 455 frolHow 7 Stk A9 V]S k= Fol 6.2%
skout fof# zpel7b §ISlth 3.0~4322 frolH zpol7k glolow WAl uEeiwith &
SEE Flo] 628 ko o3 Aol Itk W 7Sk Flo] 6.8% FoF o
2 7P =9kem, F6ol 58, F57b 522 WERGT 2A3ke] 715k F1¥ F6ol 77} 6.0, 6.0
o= wA uebgoh dwt Hrtel uhe Algdnke] AW rjsms W7 Al dut 672
el ew TP Eeton, Feol 628 HE ofdel VlEkE Uit Hedy dUE R
TR Alg kel de Sl £ Aom yehdot UWHDFA-IV)S A7 Al dutel

[e)
S0l A dEh AlEiEe] 283 ¢ S Aow ATE AT

N
N
o3l
"

i
olr
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353 ANERTE AlEdntke] ds 54
Intensity Palatability
Samplel)
Overall
Color Off Flavor Flavor Color Flavor Taste Texture

Acceptability

F1 7.2+0.8" 3.0+0.9° 5.7+1.4° 6.2+1.2° 6.7+1.0° 6.8+0.8" 6.0+1.3° 6.7+1.0°

F5 6.0£1.1°  4.3£1.0°  4.8+1.2° 5.8+1.0°  53+1.4*  52+13° 47+12° 50+1.1°

F6 45£1.0° 3.7£1.6°  4.7£12° 5.840.8"  5.5+1.2°  5.8+08"  6.0£0.8°  6.2+0.8"™

Y Refer to table 27

* HEE: 0F HEWOE

|\
oxl

T Wst 7 A A A L

o] HagHo] 2 Zlo® yEhwth Baking & 27HF Algl9uke] Lt 72488 7P BHA
vEbsth F4e A5l Lgke] Wstrh #Agton 77.77% yEigow, B A TolA &%
o Lato]l kA ol Ht}, agk(+redness)< F27F 93002 71 =kom A% & agko] 71
o] Fohxlen, F4v= 7.8002 A 71101900y AFS 77.77=2 W7 7S Aokh bak
(+yellowness)= F1°] 30.652 A YeEtwt oY, 754 4aA H7F AlE s 29.20~29.402. 2 b
fhol otk A% § Wlm7) vropxa, AR G Frle ouy T WEkEe A &
kom, AwZhs Algldute] Wit 7 A ety A T FE ds 7HE A2 o=

et
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¥ 54, 715A A H7F Agdrte] EHEA

Color value

Sample” Moisture AR
content(%)
L a b
F1 10.79+0.24 72.48+0.37 9.30+0.59 30.65+0.88 42.02+0.54
F2 9.82+0.57 74.38+3.26 9.75+£1.25 29.90+0.46 40.41+£2.70
F3 10.50+0.32 76.65+0.51 8.91+0.16 29.20+0.33 38.2540.50
F4 11.91£2.10 77.77+1.66 7.80+1.08 29.40+1.30 37.5042.20

Y Refer to table 26
? \/(L*L())Z+(a*a())2+(b*b())2

oA T oAl Aedule] FEEE 9 A 24 AY ¥ sse) 2T FEgee wiR
=]

AlEldebes 11.79%2 7F =4 debgton Arpsel gnkg H7Esk Fsel Feol tha vl u
Eykon,  @YHDFA-IV)S A71e Feol 9.82%=2 7Hg wAl Uebwith Baking ¥ 27bE Alg]

Anke] Lk 72485 7H @A yEhgtow, F5¢b F6S ZHzb 77.11, 77.78% A UERSHh a
h(+redness)> Fl1o] 83002 il F5& 7.28% 7Fd WA YElSTE bik(+yellowness) F19]
30.65% A WEF oW Fo> 29.15= °FF mobxlvh =4 F #WkEIE Algdnke] A &
A=Wk Lk bk 9t S7hski o, aghe ozt wrolx= A o] vErskT

T 55 dUbEsE Algdnle] EAEA

Color value

Sample” Moisture AR
content(%)
L a b
F1 10.79+0.24 72.48+0.37 8.30+0.59 30.65+0.88 42.02+0.54
F5 10.18+3.80 77.11+0.63 7.28+0.61 28.59+0.73 35.98+0.80
F6 9.82+1.84 77.78+0.64 7.96+0.22 29.15+0.59 37.33+0.87

Y Refer to table 27
2 \/(LfLU)Q+(afa())2+(bfb0)2




=% T 7SR A HIF Al2lEnle] texture profile analysis #k= 3 56°] YERH ST
Hardness™= F27} 7952.5 g2 2 7} =7 YElWon, F3, F4= 27} 36774 g, 4312.7 g2 U
A vEbster, UrkE Algl9ukFDE 40915 go 2 el A & »J;L L A2 A uk(E3)
o] A7) 3677 g2 7H SA YESTE Rice proteins FH7FSF F2& A A M A=
7F ol A S MAATIE 2Ye §le Aoz AFE AT} Adhesivenessi negative force=
Ve A & RS YERUEA] 2R QkTh Springinessts elasticity?t il S WHEH H A1 E o
Fol AAE Fo Lo FH= HdEe= AES YERNH, rice protein A2 Aul7E 142 7}
FosAl deEbsem A% $ gt SUFSIATE. Chewiness= A A olThalE st F29
chewiness”} 5718.7%2 7Fd =/ WEbxtom, Wb AR LdvkE3)7) 811602 7Hg WA U
Eptom A% A 791.401] Hlsto] Wst7p =4 &kt 2wz A2l dvH(F4)% chewiness7}
1714.82 A YElS T 27 $ Texture profile analysis at= =213 A3} rice protein A]Z]
dute] FrE7t oA }{\:}@}\é o] T7st= Aow ‘JrE‘rMQUi WA AlEdrkE3)e] A

7 M wal Aol A2 Aow yEigtew A d 5 WEE A4 ol 24 Fel=

Ao A7t 2 Ao ek

ON

& 56. 71 HIF Aleldrte] =23t

Sample" Hardness(g) Adhesiveness Springiness Cohesiveness Chewiness
F1 4091.5£674.3 5.6£1.3 0.9+0.3 0.3+0.0 1325.3+685.7
F2 7952.5+867.4 9.246.5 1.4+0.5 0.5+0.0 5718.7+2288.6
F3 3677.4+935.0 3.1£1.8 1.0+0.0 0.2+0.1 811.6+741.5
F4 4312.7+688.4 8.244.1 1.0+0.1 0.4+0.0 1714.8+306.0

Y Refer to table 26

* Values are means of ten replicates

o4 ¥

AR 7F A2l 9uke] texture profile analysis 445 3 5791 YEFN AT} Hardness F1
g 2 7FF =4 yel o, F5¢F Feol ZHzt 3220.2 g, 3023.8 go & WA YEbRTh
T AlEdutel Hlste] FE7F SA YERKTE Chewiness= Fl1o] 1325302
F5% 1156.0, F62> 7404% SHA UElst o I WHDFA-IV) A2 de] Wst
% & Texture profile analysis #t= 413 A3, dwWbH7F Alg]ldvk= 27}

b sholAa gaAe] stelAe Zloz tehth 58 dMHDFANE W7

)
AN
S
O
—
W

rlo
ol
M ot
=2
k
i)
s

R
2 0

o L @
rlo

N
N
o3
L
g

S

é‘ N

=

Z oX
ol

L

o]

H
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Sample" Hardness(g) Adhesiveness Springiness Cohesiveness Chewiness
F1 4091.5£674.3 5.6£1.3 0.9+0.3 0.3+0.0 1325.3+685.7
F5 3220.2+441.3 7.3£3.2 0.8+0.1 0.4+0.0 1156.0+£166.3
F6 3023.8+353.2 9.1+3.5 0.8+0.1 0.3+0.0 740.4+165.2

Y Refer to table 27

* Values are means of ten replicates

2 71 ARA H7F Algldnte] B 58S 1 58l YERSITE Ao L= Flo] 6.2
2 fFofHoz HA YEton, F27F 382 fFodo® s vttt Mol V]S F27) 5.3
o foldoz A YEh o F3, F4: F1¥ HEolAe 7|ans Yehdth olFH e %
SHAE A3 Flo] 3002 7hd wekov #o% Apol7h gIlth & 7]|Sx= Flo| 6.2%
ojfow 7Hg Eokom, F3 5022 HEFY 7|sEE YERATE B V]S X+ Flo] 65=
frolA o2 7H ol YERs oy F3, FA: A $oll 7S %7F A7) solA A gRon HE
o }e] 7|5 Yetldtt 227 7]k Flo] 7HE A UEF ™, rice protein(F2),
WAL E(F3), AedaFaes A7 Vs Algdute 224338 #oA Zfolzt gldeh AAnk
A 7 ZeE UE 1?4041#7} 6.8% FoHow 7MY =3 fzﬂ%, %74%%, b Al gt
=5 Al YRk

£ 3 AdAel s WATE BE Aedisl pbEdel FE As
W 0 WeES AE Aedetel NBEsk SRR B deht &% F F4e
FAL + Qi Ao AuEel FF AABALA FEY + A Ao BUTAT
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£ 58 715 A A7k Addrke] HeEA
Intensity Palatability
Sample”
Overall
Color Off Flavor Flavor Color Flavor Taste Texture o
Acceptability

F1 6.2+0.8" 3.2+1.2° 5.5+1.4° 6.8+0.4" 6.2+1.0° 6.5+0.8" 6.7+0.8" 6.8+0.8"

F2 3.841.5° 4.7£1.5°  3.7+0.5° 5.3+1.6 3.5+£1.2° 4.5+1.9° 3.7+1.0° 3.7+0.8°

F3 6.0£0.9°  4.5+1.8°  4.7+0.8" 62408  5.0+09"  53+1.6®  52+14°  52+13°

F4 5.81.6"°  4.5£0.8*  4.5+0.5" 53+£1.2° 47410 53x15°  5.0£1.1°  52+1.5°

Y Refer to table 26

* NSEA. 94 ArHor A

|\

2 5 gurEE A dute] s EAS F 599 YRtk Aol ZEE F13 Feol 62%
= deEbt oy 94 ol glth Aol 7EEE Flo] 652 Egkou fo4 o7} gl
Aok o] 7|F %= F1ak F6ol 7M7) 6.2, 5.8% frold o= =9kt uhe] 7| E %= Fl, F6o| 7t
7} 6.5, 5.9% froHow EA YEhETh 2239 V|S %= Flo] 672 7MY = l LFERSE O L)
ol A ztolE= fIdth @AWkt w2 Algjdnte] A7) SEw WU AlEEukFDe )
HHDFA-IV) AlgldukFe)o]l 242 6.5, 622 Foldoz A veygton, uEAevkEs)o] 5.0
o% HE 7ZEE YEUAY &% ¥ #5dy ArtER e Agdute] sS4 £

< Ao® Yo wHHDFA-IV)S H7heh Algdnte] 7aerh 24 Sl E7 vehd
G5 AAEA R 28D 5 U= Aem ddEdT
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3E 59, EEETE Algl ke e 543
Intensity Palatability
Sample”
Overall
Color Off Flavor Flavor Color Flavor Taste Texture -
Acceptability
F1 6.2+0.8* 3.2+1.2° 5.5+1.4° 6.5+0.4° 6.2+1.0° 6.5+0.8* 6.7+0.8* 6.5+0.8°
F5 5.5£1.0°  4.3+1.8"  42+408° 6.3+1.2°  4.7+0.5°  48+15" 52417  5.0+14°
F6 6.2+.2° 3.5+1.0° 4.5+1.0° 6.3+1.2° 5.8+0.5° 5.9+1.2° 6.0£1.4° 6.2+1.0°
Y Refer to table 27
* WEEY: 98 AuyoR 37
F1 F2
1 32, Al Rt ARXL
Y Refer to table 27
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Al 4 A AYLE AAE 71EE ZA}

R EEE R SEEE

£
A AFEALE 54

=70

o,

EUENUE L

< 24 A, ot
(27.8%), 9143 139(72.2%)= e 3L 20007} 1
30t] 575(26.8%), 40t 17 (5.6%) %At}

E 60-613 o] yeixton WA 5H
266.7%)= =& HES YERoH,

Hm
0 1%

n=18
S W) B (%)
=3 5 27.8
k!
o 13 72.2
20tH 12 66.7
o7 30TH 5 26.8
40tH 1 5.6
¥ 61 Ak Alg]de] Ase 2 gAEd o= n=18
piae B+ E 23}
Julk Aglde) AsEY 3.78+0.73
g Algde] Ftuje] ey 3.83+0.79
Do Aok 3 mEolth 5wl ok
2 Ay et ATt 3. wEo|th 5 wk=aA] pujabAc
Auk AJg]d 2SS AyE Ay 7§ 629F Zo] ettt AEd AFHAEE B4 2
I, Algd AFsE Al7IE obEol 11%(61.1%) 2 7 ©tow ofx-HA Aloldl= 49
(222%)= o} g ATl A= A= YEHTE Al Al 178 (94.4%)E v
& AT Algd AF ST 4

AAE 02 13W(722%) R oM, (FA o= 57(27.8%) AT
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o] 127 (34.3%)%

o] 7'(20.0%)°. % }EFSETH

n= 18

P

& (%)

\.mo

Hr

_Hwo

61.1
22.2
111
0.6

0.6

94.4
2.2

11
17
13

/\|—O]
Q. A)
>~

[e]

Wy 9 o grhe
Aol

Z Al
7] B
Ao} zuf 3

Al
al

O = R

oo

N
xn

Fy

2718
8.6
20.0
2.9
2.9
114
34.3
20.0

12
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Aol 57(26.4%) 2 U EFSTH

s
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FoR

T
L

n= 18

P

\.mo

Hr

_Hwo
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182

22.7
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H] 3]

9.1
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H
HE B AT QA A, Al 204, 15w L Pl B
ZARSESITE T E AEA = 13872 o= FAMSESITE A= SPSS 18.0, ANOVA, T-test,

x> test, MDS(Multi Dimensional Scaling) WH o2 A5}

"

29 33 AlEY AHA 24} AR

uh Z2AE

(1) ZAbge) ATEATA 54

FZAME] JATEATA S BAS Ad, oty & 649 ol YEow, ool 9719
(70.3%) 0.2 FA 375(26.8%) R} =2 H| &S AN, F-5F 48 (2.9%)= e AH
< 20t07F 76" (55.1%) %2 & HlES WERAS ™, 30tH 1878 (13.0%), 40T 157 (10.9%)31 2
o, 20t) o3l 878 (5.8%), 60tHol A 7H(5.1%)%2 YEFTE =2 2]=relo] 8878 (64.5%)0] 9L
), gkarlo] 459 (32.6%) 1t QT Wlo] 539 (38.4%), ©FAloll 3678(26.1%)°] ATt
A2 Aol 48H(34.8%) = 7HY =& BES YERUR e, 3AMY 39(28.3%) R o, A

O
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2 At 261(18.8%), 4 139(9.4%) 7=k,

i 64, A QI EAISHY 54 n=138
Category Frequence Percent(%)
Male 37 26.8
Gender Female 97 70.3
No response 4 2.9
below 20 8 5.8
21-30 76 55.1
31-40 18 13.0
Age 41-50 15 10.9
51-60 10 7.2
over 61 7 5.1
No response 4 2.9
Asian 36 26.1
Caucasian 53 384
Nationality
Korean 45 32.6
No response 4 2.9
Student 48 34.8
Company employee 39 28.3
Housewife 13 94
Occupation Business 3 2.2
Professionals 26 18.8
Teacher 5 3.6
No response 4 2.9
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343 gk
71557} 58, 5.602 YERdTh mlo =] ®opus g e|d ] Vs g Ayt e
z37t 552 vEhgon, AnbrsRE 5602 YEbga, A AlEda v e
Z1ZEs 58% M A 7Y &5 wesmy @A AlgEs dAE el g e
& AR A3 5002 yebgth Al de] Seae|eh I Ale s Aol theke] ql4e]
Foolon ANk oR wiE oo V|akE Yehlow, &5 TujArt g oo
2H|Ape] 1A ge] A o] Foxivkd AEE o] Algdel ALY VaE B g
o7t mobd ¢ e AR WHHIATGEE 65)

F 65 M=ol ol = AP Ve B ek n=138
Category MeantSD
Color 5.8£1.6
Tate 5.7+2.0
Cereal Chewy taste 5.7¢1.9
Firmness 5.7+1.8
Flavor 5.7+2.0
Salty taste 5.3+£2.0
Palatability"
Nutty taste 5.6+£1.9
Soup
Flavor 5.842.0
Warmness 6.2+1.8
Balance of cereal and soup 5.542.0
Overall preference Overall preference 5.6+1.9
Quantity 5.8£1.8
Purchase intention” 5.0+£2.1

Y Mean+SD, 1. Dislike extremely. 5. Neither like nor dislike. 9. Like extremely.
? MeantSD, 1. Definitely not. 5. Don't know. 9. Absolutely yes.
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gAlgld e 713w, ¥ L%Q 715k, Pl Dol = ALY VEER Uo] FA}SH
Ao AP ABEE A9 ATEA S8 Gusen W A Br, 39 ASEE
5608 Uetst 98459 V|ake i 7|SE7F 6.002 YEsem e 7|3t
572 ekt gl SolH s ALY Ve ALy BT £33t 54%
ERgtom, dAubAr| s 552 yebstal, Alget Algdy g FY VR es 560
7V =A BAAEH. &5 9= 3 AleEe sA g dol tie e =E AR A3t
5002 el Agdel FEaels @7 AFHE A thste] Ao HEsg o A
doz WE o4 /|EEE UEen, $F Tulews} HE FEololA avulxte] 14
Aol @ o oluYw Aze el AU fAAe] AEE D P} ol
F UdS Aoz FHEHJTEE 66).
366 FATl HopH = ALY VR B o= n=138
Category Mean+SD
Color 5.8+1.8
Tate 5.6+1.9
Cereal Chewy taste 5.6+1.8
Firmness 5.6+1.8
Flavor 5.6+1.9
Salty taste 5.6+2.0
Palatability"
Nutty taste 5.6+1.8
Soup
Flavor 5.7¢1.9
Warmness 6.0+1.9
Balance of cereal and soup 5.4+£2.0
Overall preference Overall preference 5.5+£2.0
Quantity 5.6+1.9
Purchase intention” 5.0£2.1

5. Neither like nor dislike.
5. Don't know.

Y Mean+SD, 1. Dislike extremely. 9. Like extremely.

? Mean+SD, 1. Definitely not. 9. Absolutely yes.
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=4 Agdnte] Ve 8 oS v A, na, | VSTt 47 647
A vebser, @nte] et 6302 A vEbgth @nt, aadnh g tt & gte] 7
5t =7 Jgod, RedeAn, qotd Y= w7 S yEan 23 WA Uehd
A 715 5= 622 7/ YEpten, &5 et 6,002 e AR AlEel v
skl el =7 A etk 2 Al drtel #E Y]E AFEol flolM anATE Z)EAE

& oA BeE FUAA 2ARAE NGO Aulge] FF P 6002 B

UERd Ao wEo] Hol Auxe] Q1AMFke] FA o] FolHthd A= Hele] Aaldn}
ol £ Aleldute] V5% B FujelErt obd f 9lg AoR VHHIKE 67),
F 67 =% Algdnte] 7jaxE 3 el n=138
Category Mean+SD
Sweetness 6.3+1.8
Salty taste 5.9+1.9
Nutty taste 6.4+1.9
Flavor 6.4+1.8
Softness 5.842.2
Palatability"
Residue 5.6+2.0
Greasy taste 5.842.0
Size 6.3+1.8
Warmness 5.5+1.9
Overall preference 6.2£1.7
Purchase intention” 6.0£2.1

" MeantSD, 1. Dislike extremely. 5. Neither like nor dislike.

? Mean£SD, 1. Definitely not. 5. Don't know.
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S 61 (442%) 02 YERGa, AEde 2359 1H ojUl® HdFHseE ANEAFHTS 609
(43.5%)= 28k Al e e, AlEES AY AAEA &E FA2AATS 13 (9.4%)= YHE}

sor] RSetol 4gow)l Uitk AU G HASE 4FS BEIR H9S 4
T, 2R @A NS AAtE ARl 10888 71 BRom, BAES FA 414

Sk Abgro]l 31%(16.6%)= YWEFREAL Al gt AF gt AR 1789.1%)2 YErs e, 7
dolr} Ml o] EFo g AFstE AR 15H(8.0%)% 1L, ?zs% A AFH s AFE2 14
H(7.5%)= 7HE Aokth Algldnt AFHSleE d5del ¢ AFHShE AbEe]l 297(21.0%) =
7P Bokom, 2~370 ol 13] I sk Abgtol 21H(14.5%) 2 Bokth dFdel 19H o] A
= Alg gl AN = F TS 475 (34.0%) 02 YEAL, Al2]ES 2~359 1 o2 AdF
=TS 6578 (47.0%)= Al el vlste] Alegjdute] HH3I47F AA et e

AR EARFH o] 7B wth AlgdutE A AHFA e AFEE 227(15.9%) = ‘JrEhAg
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3 68 AlElY AFE &AM A n=138
Category Frequence Percent(%)
Everyday 8 5.8
Once in 2~3 day 18 13.0
Once a week 35 25.4
Once in 2~3 weeks 21 15.2
Once a month 11 8.0
Cereal intake frequence
Once in 2~3 months 8 5.8
Once in 6 months 13 9.4
Once a year 7 5.1
Almost never 13 9.4
No response 4 2.9
Milk 110 58.8
Yoghurt 31 16.6
Accompaniment with )
) Juice 14 7.5
cereal productl
Topping over the fruits of ice flakes 15 8.0
Only cereal 17 9.1
Everyday 5 3.6
Once in 2~3 day 13 9.4
Once a week 29 21.0
Once in 2~3 weeks 14 10.1
Once a month 14 10.1
Cereal bar intake frequence
Once in 2~3 months 20 14.5
Once in 6 months 12 8.7
Once a year 5 3.6
Almost never 22 15.9
No response 4 2.9

" Multiple choice
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10009 . = UrEsz

3 69. A AEe o dvrhA n=113
Price(won)"
Category
Mean Intermediate value

Sea mustard soup 1685.3+1337.8 1200
Cereal

Soybean paste soup 1699.9+1393.9 1200
Cereal bar 1608.3+1326.7 1000
" Meant+SD

b AFEel mE AL AFe VEE H AR

Al 7lee 9 rujolteel] e I EAISHA &
A= 7 707 2ol YERRtth ofAlol]l, Wl dapglo
H(27.8%), W<l 517H(38.4%), =21 457 (33.8%)% ). Al E
Ao ol = AP V[Ee® o] ARSIk AlEd e VSee AlEd Ao 7]
TL7F opAobl S 54% Th WA yEbstom, Wijle 57, =l 6.
IRl 493h(<0.05) At ygkvh Ale]de] ©ddke] 7|3 Es opaloplt
G gl on, 39l 6307 Egka, 1E7M f93k<0.05) =Fol7t Utk uwo=o
7Sk w5 7|t opAlopl e s60® T wEA dEbstom wele 6., il
6.9% 7F¢ Eokom Ftel fodk<0.01) A¥rF vhskth Z§-froll o}
Hi dare] o Fglo] 95EhA] @2 A EL A& g v|Em) dhapelel] HlEte] B
A YRt vl arel] dolH = gAY A Y] VeEE WA SETE Wle 552 7 whok
om ofAlelele 58, =l 6.1 7HE A e oY 157Ee] fF94 Aol AT
g5 n A5y 3 ATEHE ARG dig FulEE AL A} ofAjoll wWile 7}
7} 4.9, 4552 BT o]3le] Fujx=E YER o e 572 F9]%(<0.05)S2 FA K
ol e Frufe s yEbillth w =l el 2 4A Kete f=mele w2 dg 7]t

)
K
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rot
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wgron] msel wBe] wobrli Aol Y@ /| EE % Fuho|Est @lo] Hlste] A
Mo o vhehgom el )Ewst sbg ek

E 70 AW we v ol A A JEE P FridE n=133
Asian Caucasian Korean
Category
(n=37) (n=51) (n=45)
Color 5.4£1.5" 5.742.0% 6.3+1.1°
Tate 5.7£1.9 54+2.3 6.0£1.5
Cereal Chewy taste 5.7+¢1.8 5.5+£2.3 5.9+1.3
Firmness 5.4+1.6° 5.4+2 4" 6.3£1.0°
Flavor 5.8£1.7 5.3£2.5 6.2+1.3
Salty taste 5.1£2.0 5.3£2.3 5.5£1.8
Palatability"
Nutty taste 5.6£1.8 54+2.2 5.8£1.5
Soup
Flavor 5.4+1.9 5.7£2.4 6.2£1.6
Warmness 5.6+1.3" 6.142.1° 6.9+1.4°
Balance of cereal and soup 5.4+1.8 53423 5.7+1.7
Overall
Overall preference 5.7+1.6 5.1£2.3 6.0+1.6
preference
Quantity 5.8£1.5 5.5£2.2 6.1£1.4
Purchase intention* 4.9+1.6" 4.542.7" 5.7+1.5°

Y Mean+SD, 1. Dislike extremely. 5. Neither like nor dislike. 9. Like extremely.
? MeantSD, 1. Definitely not. 5. Don't know. 9. Absolutely yes.
* p<0.05, ** p<0.01, ® Values with different superscripts in the same column are significant different at p<0.05 by

Duncan's multiple range test

gAE D] 7lsE 2 el el EAISHA fQll I die B e HAAIR

Aok T 715 ol hekkeh. opAlofel, Wel, FRIOE hiro] EA G OM, opAlo}el 37
=

TE7R] f9%h(<0.05) A3t uskth AlEld BRe] V]Z e ofAJofCle] 51® JPE Wkar

WelE 54900m, e 612 ki TLEI F23H<0.05) 2ol7t AT DA V]

hig

o

=
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gk zkel= (UATh
E=i opplolle] 5= 7P skgtow Wijle] 59, =l 6.5% 04
el ZopHal msdk & HE @5 = &3t

et 712 =7b =pclel nlske] Ul yEbgth "=l @
o)

ojsotA] &2 g=dEe FEd

obels QA PR FErE AN EEst W 527 Y stekon ofAoele 54,
AL 597 A dEbkow e oA Aol gt FF BATI @A ATHE &
Aelede] tig TuleEE zAb A3} opAloplat wle 247} 49, 472 BEF o]3le] )
=g Urhglon @59 552 foqe % T e, e

dgror mEg wEel moprs %
Nedo] o AlsE L puleEsl ddle] wake] Audew v Urton wele ss
A

3E 71 1S H mE @] DolHE Al de] V|EE H Fujox n=133
Asian Caucasian Korean
Category
(n=37) (n=51) (n=45)
Color 5.7+1.5% 5.3+2.0° 6.3+1.1°
Tate 5.1+1.7° 5.442.3% 6.1+1.3°
Cereal Chewy taste 5.4£1.6 5.3+2.3 6.0+1.2
Firmness 5.4+1.4 5.4+2.3 6.1+£1.3
Flavor 5.5£1.6 5.4+2.4 6.0+1.3
Salty taste 5.2+£2.0 5.8+2.4 5.7x1.5
Palatability"
Nutty taste 5.2£1.6 5.7£2.3 5.9+1.2
Soup
Flavor 5.1£1.5 5.7£2.4 6.1+£1.3
Warmness 5.5+1.5° 5.942.3% 6.5+1.5°
Balance of cereal and soup 5.3+1.9 52424 5.8+1.6
Overall
Overall preference 5.4+1.8 5.2£2.4 5.9£1.5
preference
Quantity 5.4+£1.5 54+23 6.2+1.4
Purchase intention 4.9+1.8 4.742.6 5.5+1.4

" MeantSD, 1. Dislike extremely. 5. Neither like nor dislike. 9. Like extremely.
? Mean+SD, 1. Definitely not. 5. Don't know. 9. Absolutely yes.
* p<0.05, ® Values with different superscripts in the same column are significant different at p<0.05 by Duncan's

multiple range test
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S AlEldute VR B ol opalofel, Wil F=lom o] FAE AR
A= 3 729k Bk opAlofsl, W]l Flem wro] EAskglon, ofxloll 377(27.8%),
=Ll

X
ol 517(38.4%), §++¢1 457 (33.8%) AT ©ate] 7] E = ofx|olelo] 660 % 7hF Egkon
o

WAL 6002 7P vHA UEtEth 4g Bhe] VjskE d=ele] 697 THE wkom ofA
ot 6.1, MRl 62% yExiom oA Aol fIlth FEH RS Yk opA okl
M1 747F 54, 552 Ghgton) el 642 Egouh 9% Aol Atk Qietel Hi
=L opAlo}glo] 28 71 WA vebseh skt

6.12 71 £2 2o vEyon Wl 5
] o= Uehth 24 Al dnte]

&
rlo
M

49 JlERE wele] 58 71 Wekor] opAlolelo] 62, #FUo] 660.% 1Y wA| Lhel
SOt frold Aol gtk FF o3 Adue] Frilt Welo] 547 1Y skeror,

G5 Pl Est o B4 ehg
£ 72 Q% e e Aednte 7Ex 3 Fulelw n=133
Category Asian Caucasian Korean
(n=37) (n=51) (n=45)
Sweetness 6.6+1.6 6.0+2.2 6.4+1.3
Salty taste 5.8+1.9 5.7+2.2 6.1+1.5
Nutty taste 6.1+2.0 6.2+2.2 6.9+1.1
Flavor 6.4+1.8 6.0+2.2 6.8+1.2
Softness 5.4+2.3 5.5+2.5 6.4+1.6
Palatability"
Residue 6.1+1.9 5.2+2.3 5.7+1.7
Greasy taste 6.2+1.9 5.5+2.3 5.9+1.6
Size 6.1+1.9 6.0+2.0 6.7+1.4
Warmness 5.7+1.7 5.1£2.3 6.0+1.5
Overall preference 6.2+1.5 5.842.1 6.6+1.3
Purchase intention 6.1x1.7" 5.442.7° 6.6+1.2°

" MeantSD, 1. Dislike extremely. 5. Neither like nor dislike. 9. Like extremely.
? Mean+SD, 1. Definitely not. 5. Don't know. 9. Absolutely yes.
* p<0.05, ® Values with different superscripts in the same column are significant different at p<0.05 by Duncan's

multiple range test

- 111 -



A GAFES] o AA Fu7bAES ofalofl, MRl o R o] FAS AAjs Ay
3 737 k. ofAJolel, WHRl) gl o R o] Al o, ofAJoll 37(32.7%), W
2] 317(27.4%), 3=l 45Uﬂ(39.8%),it} AP Y A2 5 108 2GS A HJAEFY =
Al gnte] o4 AR wurbA s AR A, v = 3 Sk ShAlEE 2 ofAJ o}l

=le}

] 1950€), HiQle] 20609 o= 7W = 7HAE AAskelen, el 1210808 of=ele]

=

o 7r
2
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o

5 =7 ZH@*S}OJQU% Al 253 FAIA SR g fo]A(<0.01)] ATt UrEP;kSAU%, ¥
Gt A AFE A DS obAlolelo] 2110¥ 2 Y EA AL HASA L, W

1900, &=¢l 122091 0.2 wrh B = HAsglor v Fo](<0.01)]1 A3t UrEhA
= AlEldnl 1R ol A dzbA 2 ofAlokQlS 20604, MIL 1910 = 2]=Qlo] 2
W AEE 7S = Ao, A aEe AR v #52H(<0.000) A3}
UeEbstth 9] =)le dAntH o s gh=glel] nlste] 74 S A Ao oprorle wga
of Zotw= gAEde] 7S 7P Al Al on, Wl vl o= st
ol 7tAE 7P =A AAsksih

3E 73, A mE AlEE AlFe 4 w4 n=113
Price(won)"
Category
Asian Caucasian Korean
(n=37) (n=31) (n=45)
Sea mustard soup 1948.6+1559.8" 2059.7+1747.7° 1210.9+308.5°
Cereal
Soybean paste soup 2110.8+1720.8" 1903.2+1723.3" 1222.0+306.1°
Cereal bar 2062.2+1371.4° 1914.5+1829.2° 1024.2+269.0

Y Mean£SD, ** p<0.01, *** p<0.001, ® Values with different superscripts in the same column are significant different at

p<0.05 by Duncan's multiple range test

(W) AFEWN=A of=eDel whe /‘lﬁl‘” AEe] 715% B An| o] AR
A el 15w 2 Fulelwe] tal AFEATY 2918l AFHe] 8 Taest B3} 2
Hg AN Ase T 7% 2ol byt 94 591, FHAOE el BAlehg

=
88 (66.2%), =<l 457 (33.8%)tt. FA|Z LY 7S %, w9 =e] V|5, B aro] ol
TAD o] 7S ER Yol ZARSESITE Al Ee] 7EEE Al Ee A VsEE 9wl 562
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o2 yebster 793h(<0.01) A37F vhskar, Al de] dtghe] 7]

A o] 5.4, F=le] 6307 F23H<0.01) A7 UERRAL, Fe] VS E 9%9l
o] 55, F=lo] 622 F23H(<0.05) AI7F WEFSY Vo] Vs wieghe] V2Tt
9l=tel 5.5, AL 69F F23H<0.01) A3} UrE} ANEdEe FH-froll dolHa upss
2 He e o Estel oHehA ¥ f=elES e "t Y2 ert gkl
slo] wHA e} njef o] ol = kAl A VS A YA v g=o %37} 9
Qe 53, BT sTE UEEd o4 Aol Atk WA/ IR} AFAL 54,
B 6007 UEtol) ¥ gukire] Aol UEA 99t g% w2y g A2
He Aol digk ol eE AN A3 o= 477 WE oldtR yeEow, g
A2 572 A vEbsen fo13k(<0.01) A37F vskth vl =l sl 2 A Roks o=
A2 wEol tig 7|S=rF wekor wiEd e wolw = FAde tig Ve H
o7} #elo] Hgte] Aoz v et
74, Mo wolelt ALY EE % FrRl e FAe wARA  n=133
Foreigner Korean
Category t-value
(n=88) (n=45)
Color 5.6£1.8 6.3%1.1 -3.079"
Tate 5.5€2.1 6.0£1.5 -1.667
Cereal Chewy taste 5.6%2.1 59+1.3 -1.158
Firmness 5.442.1 6.3%1.0 3264
Flavor 5.5£2.2 6.2+1.3 2.221"
Salty taste 5.242.1 5.5¢1.8 -0.793
Palatability"
Nutty taste 5.542.1 5.8£1.5 -1.096
Soup
Flavor 5.6+2.2 6.2£1.6 -1.933
Warmness 5.9+1.8 6.9+1.4 3427
Balance of cereal and soup 5.3+2.1 5.7£1.7 -0.906
Overall
Overall preference 54+2.1 6.0+1.6 -1.960
preference
Quantity 5.6x£1.9 6.1+1.4 -1.794
Purchase intention” 47423 57415 32777
Y MeantSD, 1. Dislike extremely. 5. Neither like nor dislike. 9. Like extremely.

? Mean=SD, 1. Definitely not.

5. Don't know.

9. Absolutely yes.
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gAY 715 B e el el QlatE AT 221l <l
As AAE Aae 3 759 o] vtk o=, g
88 (66.2%), 321 457(33.8%) T} SHA|EA 9] V|E =
AL s R o] ARSIt Alg]d e Ve AlEgde A Vlsee 9=ele 55
2 Yegtoy #5le 63202 YEgton {9 6L(<o 01) Axp7t vgka, A

A ohe] Ve e
= 95Qle] 53, d=elo] 612 §23(<0.01) A7t yEla, £ VamE 959l
54, 3 6002 Fo]8<0.05) A7t VEFGOH, dadte] 7EEE el 54, 9
6.1% o 9h(<0.05) A7t Uepstom, ko] 7Sk 9=5dlo] 54, d=xdlo] 6.00% FoF
(<0.05) A7t vEtstth @370 VaEE Fo V|awTt 52l 54, =2l 612 ol
(<0.05) 277} YEpton, mEedgte] 7awrt 999l 5.7, a4l 652 F9%H(<0.01) A}
7F etttk Algd S ol ol wEEd w8 He 5o 5 T3t o5ehA &g
=AEL wE g VSTt F=Qle] Hlste] BHAl UEbEth ®@gmo] ol = ShAlg
Ao 7EEeE ALY BT 23t el 53, F=wdS 58E UER = 194
ol 7F A AL, AN Vs eE 9=l 5.3, =l 5902 yERgou F o Fduzte] AolE
UELA] otk Algd el dig Vs=e 9=l 54, = 62% FoH<0.01) AX7t

e T 35 g0 A AleEe dAlg Dl digk el eE AR A3 o=l
482 HE olstZ YEelwton, sl 552 =4 YElon {9 3<0.05) A7t sk
el o= shAg D] FF Fujeert v TolH = ShAlg el Hlste] 2w
o SHA GrERS
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¥ 75 94T ol §AEY JEw @ pujelme] eg@olzhe] mAFEA n=133

Foreigner Korean

Catego t-value
8oLy (n=88) (n=45)
Color 5.542.0 6.3%1.1 -3.095™
Tate 5.3+2.0 6.1£1.3 29017
Cereal Chewy taste 5.4+2.0 6.0+1.2 2.413"
Firmness 5.4+1.9 6.1+1.3 2.476"
Flavor 5.442.1 6.0+1.3 -1.996°
Salty taste 5.6£2.2 5.7£1.5 -0.355
Palatability"
Nutty taste 5.5£2.0 5.9+1.2 -1.293
Soup
Flavor 5.4+2.1 6.1+1.3 -2.095°
Warmness 5.7£2.0 6.5£1.5 -2.432°
Balance of cereal and soup 53+2.2 5.8+1.6 -1.555
Overall
Overall preference 53+2.2 5.9+1.5 -1.929
preference
Quantity 54420 6.2+1.4 2,657
Purchase intention” 4.84+2.3 5.5¢1.4 2217

" MeantSD, 1. Dislike extremely. 5. Neither like nor dislike. 9. Like extremely.
? Mean=SD, 1. Definitely not. 5. Don't know. 9. Absolutely yes. * p<0.05, ** p<0.01

= A gt Ve gl ol ol el A-E AT A 219l QI He thEl] T-tests F
S 763} o] YERRTh 99, gl oz o] EAIEg o, o
2 887H(66.2%), 120 4578(33.8%)TE AT VEEE 9=l 6.1, 2 697 <
3H(<0.01) 237} YElton, o] Vg E 9=l 6.2, 3t 6.82 F23h<0.05) A7t L}
Elton, g9 7|ges 92l 55, 3= 642 3 (<0.05) A7t YEl o, |
slo s AFs Algldute] A7]d tigk V|EEE 952 6.0, =2 6.7 F2$ (<0.05) 2
H7F e o, it i AR 9=l 5.6, =9l 572 FoF Aol7k i 7w
A vetwem, Aw ke 24 Algdnte] 243 9 JfAsioF & soR AT 2
 AlgEnte] AMAVEEE 9Fle] 6.0, $Flo]l 6,602 EF HE o)t VEEE U
Eilen foH(<0.05)22 gh=rdloe] o A YElwth & & Algdute] FuloeE

oo
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el 57, Q) 660% EAGOR ul§ fold<00l) AR Ustom @R ¥ T
et o A ek

F 76, 2 AlYdnt V2 g Aol wiel=lghe] wakEA n=133
Foreigner Korean
Category t-value
(n=88) (n=45)
Sweetness 6.2+2.0 6.4+1.3 -0.545
Salty taste 5.7+€2.1 6.1£1.5 -1.388
Nutty taste 6.142.1 6.9+1.1 2.818"
Flavor 6.2+£2.0 6.8£1.2 -2.388"
Softness 5.5€2.4 6.4£1.6 2,574
Palatability"
Residue 5.6+2.2 5.7+1.7 -0.466
Greasy taste 5.842.1 5.9+1.6 -0.511
Size 6.0+£2.0 6.7+1.4 2.077
Warmness 5.3+2.1 6.0+1.5 -1.876
Overall preference 6.0+1.9 6.6+1.3 2.171°
Purchase intention” 5.742.4 6.6+1.2 -2.807"

Y Mean+SD, 1. Dislike extremely. 5. Neither like nor dislike. 9. Like extremely.3.870
? Mean=SD, 1. Definitely not. 5. Don't know. 9. Absolutely yes. * p<0.05, ** p<0.01

AP LdAFY oA ATz A s AFEATA 221 AFH| ] T-testS 3
TS AAESth =g, gl o® o] FAEglon, F 138% T 1139We] @slon
Q)51 6878(60.0%), 1<l 4578 (35.0%) ATt FAEE T AxE 1914 AT SA HAE
I 2 Algdute] o A deirbAs Ak A3, okl £ 773 2 wg=3 3
AFe shA DL 9=l 20009, =l 12109 02 9]=kelo] vl A AT o T
Aoz g Fo]H(<0.00)%] A7t vebwton, fA=a A AT A AL 9=
20209, =2 12209 0% Htp o A AAS oM Wi fe#(<0.001)Q] AITE e
oh 23 Alglgul 19 oA 4 #A7b4e 9= 20009 oS 1020990l v

Fo12(<0.000)91 AF7E Uehgth gFee Aukg o @wdle] wske] /4L B A5}
A, @wle] wmo] ol Aol o4 AAWUAAL 12009 Aolgon], £
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Algldnte] o g AR 742 1000940 A= vEbst

3 77. A E AlFe] A durbA o] o= dite] wAREA n=113
Price(won)"
Category

Foreigner Korean
t-value

(n=68) (n=45)
Sea mustard soup 1999.3+1636.5 1210.9+308.5 3.870""

Cereal

Soybean paste soup 2016.2+1712.2 1222.0+306.1 3.736
Cereal bar 1994.9+1585.6 1024.2+269.0 4942

Y Mean+SD, *** p<0.001

4) NEd AE AFHNE E v EA

hH AlYLAFE AFN el oj=Fel/gharolzte] wapiA
?_

A

Al AF v diE AFEATE 2912 AFH I ¥ AL T 2L 4
At A= % 787 o] yERgTh &5l ghmlo R uro] EAIEIGlem, f =9l 891
(66.4%), =3l 457H(33.6%) AT Aleld AFAFds S48 23 Aldd AFASlTe =g
ATl 19 o AFske Aleld nRIE=AFTO] 317H(43.8%) 22 e AL, Al2ldS 2-3
Fol 11 o]l E AFHFE AHS 37H(@1.5%) 2 IR ETo] 25 U A UEeldon, Algd
S Ao AHEA L FT2AAFHATE 138(14.6%) = YEFSAL, 1S unl A FH o] 221
(48.9%) 0. = UEFRaL, ARIE=AFHTS 23H(5L1%) = AWEde] a5 O B o= Yy

o, AFIS A HIHA Fr FAHATS 8H(17.7%)= EFRTE ¢l H]El]
aog A7) = o FAekgt frolA Aol fISiTh AlE

= o=l A5l I AH k= Abgrel 237(25.8%) 2 7HE weken, dFded 1| o
*J AF S Al EAFAT S 39 @3.8%) = HERRAL, AlgldnbE 2~350] 19 oy
2 AFste ANEAFATS 358394% . LRIEAF T B2 Ao yewth @l
IWNEAH TS 8(17.7%), ARIEAF O] 30%(66.6%) % EFE oW JEiE o)A Apeol=
=5

>

ol
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rlo
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E 78 A AFE AFNES U9l HIzre] A w134
Foreigner Korean )
Category X
(n=89) (n=45)
Everyday 4(4.5) 4(8.9)
Once in 2~3 day 14(15.7) 4(8.9)
Once a week 21(23.6) 1431.1)
Once in 2~3 weeks 10(11.2) 11(24.4)
Cereal intake frequence Once a month 8(9.0) 3(6.7) NS
Once in 2~3 months 5(5.6) 3(6.7)
Once in 6 months 9(10.1) 4(8.9)
Once a year 5(5.6) 2(4.4)
Almost never 13(14.6) 0(0.0)
Everyday 5(5.6) 0(0.0)
Once in 2~3 day 11(12.4) 2(4.4)
Once a week 23(25.8) 6(13.3)
Once in 2~3 weeks 9(10.1) 5(11.1)
Cereal bar
] Once a month 7(7.9) 7(15.6) NS
intake frequence
Once in 2~3 months 9(10.1) 11(24.4)
Once in 6 months 7(7.9) 5(11.1)
Once a year 3(3.4) 2(4.4)
Almost never 15(16.9) 7(15.6)

(th Al AF AFE= ofA]obQl/u 1/gk=1ZHe] WAFEA]

ANED AFE v el ek AdFEASHE Q919 AFH I ¥ AAL T 2L 4
Alg Ak 1 799 2ol YERRTh ofAloksl, Wijl, Fhmlo®

(38.8%), =<2 457 (33.6%)ANTE AlFE HAHAFIES FA% A}

ofAlofRl2 UdFHel 1H AHHBH= AFFC] 7TH(18.9%)=E 7HE wokom e/fdel 1¥ HA =

ro,
w
~J
o,
~
[\®]
~J
2
X
u\/
=
ro,
(9]
[\®]
of,
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Abgho]l 67 (16.2%) = LFERSTE w912 dFdo] ¥ AFHet= A} o] 1474 (26.9%)= 7 @3k
om, Aol HA = Abere] 107(19.2%)2 Wokth d=ele AFdel 1 AFH S Abeel
148 (GB1L1%) %2 7Hg wokon 235 ¥ AH st Algol 11%‘(24.4%)?_ B AEde
Aol 19 ol AF sk AlEld uRlE=AH TS W]lo] 257 (48.1%), F=r 9l 2278(48.9%)
2 Wokom oprleldlE 148 (378%) 22 MY & WEE dEhiglth NS 235 14
ol AFete AWIEAFTS obAloljle]l 20%(54.1%) = 7Hd Wokow, =il 239
(17.2%)2 YERstth Algldul AFHFFS £48 2o, ofaolqle dFde 1 3= AL
grol 1278 (32.4%)= 7Hd wokom Aol AHSA &= Abgel 69(16.2%)%2 LERRTE Wl
AFdel 1 A AMEel 11HEERI2%=E 7 Bsten, A HA & Algho] 9
(17.3%)% 2t =S 2-37]dol] 11 W= Ao 11%‘(24.4)?_ 7HE wekom 17l 1
H W= Abgo]l 7H(15.6%) 02 Wkt Alglguts dFdel 11 ol A sk Algdnt 1
M EA TS ofAlolelo] 199 (51.4%)% 7H4 H2 RIEE Ve glon, wWelo] 207 (38.5%),

018 89 (17.7%) = YEFRTE AgdulE 2-350] 1 o]y AFHse ANEAHATS 3
TQlo] 307 (66.7%)= 7Hd =2 WEE Y, Wl 23%(44.2%), oFAoblS 124
(32.4%) o2 YEEHT. AlgdutE Aol AdAsA &2 SaAdFT2 el 9¥(17.3)e® Tt
2 Ewoka, el 79(15.6%), oFAlokel 69(16.2%)%2 LFERRETE ofAlolelyl wiol k=il o] A
Y AAF AF7E wAHEAES AAF A3 AlYde Wl gl AHFHNIETE Hkow
Al ks ofalellm Wiole] MHFNIET} 2 Aoz yehoy I1EIF fo4 zole ¢l

AT,

oL

rob
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E 79, A AFE HHNESE AFZE] WA w134
Asian Caucasian Korean )
Category X
(n=37) (n=52) (n=45)
Everyday 2(5.4) 2(3.8) 4(8.9)
Once in 2~3 day 5(13.5) 9(17.3) 4(8.9)
Once a week 7(18.9) 14(26.9) 14(31.1)
Once in 2~3 weeks 4(10.8) 6(11.5) 11(24.4)
Cereal intake
Once a month 3(8.1) 5(9.6) 3(6.7) NS
frequence
Once in 2~3 months 3(8.1) 2(3.8) 3(6.7)
Once in 6 months 6(16.2) 3(5.8) 4(8.9)
Once a year 4(10.8) 1(1.9) 2(4.4)
Almost never 3(8.1) 10(19.2) 0(0.0)
Everyday 3(8.1) 2(3.8) 0(0.0)
Once in 2~3 day 4(10.8) 7(13.5) 2(4.4)
Once a week 12(32.4) 11(21.2) 6(13.3)
Once in 2~3 weeks 3(8.1) 6(11.5) 5(11.1)
Cereal bar
intake Once a month 1(2.7) 6(11.5) 7(15.6) NS
frequence
Once in 2~3 months 4(10.8) 5(9.6) 11(24.4)
Once in 6 months 2(5.4) 5(9.6) 5(11.1)
Once a year 2(5.4) 1(1.9) 2(4.4)
Almost never 6(16.2) 9(17.3) 7(15.6)
NS p>.05
(T Al AF HANES) PEcre] WA
Algd AlsE v ekl tiEk QIS AISHA 291l el o ade 5 AMe A
& A3b= E 803 2ol tEHTh W, oo whirel RAsglon, 4y %), ©]
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X

3 978 (712.4%) 0Tk AlE Y AFAFES 24T Ao, G2 5L 1 AR ek Absel 1
HE5A%E 7 weken, o2 dFdel 19 AFsks Abdol 22%(22.7%)= 7 Bk,
-3¢l 1 A sk Aol 19%8(19.60=2 Eokth Alelds d5del 19 o AAshs Ale
A ARIEAFATE FAdol 19%(51.4%), ©148 28433%) 2 Hdo] AET ¥ B2 Aom
ERth AlE9S 235 1¥ o2 AFete ANIEAFHTS o] 497(50.5%) = 7HE
Botom HA2 118QI.7%AU Aleds 79 YA de 2430 Aol 79(18.9%),
o2 68(6.2%) A AEEv HFARES T4 A, G2 5L 1 A sk AR
o 12 324%)% 7H¢ Wokon, o2 dFdel 1 HHs
otar, 2~370 el 19 AF s AbEo] 159(15.5%)% Bkt AlgdnE A5 1 o4 A
Fobis Alddnt A=A FH T2 FAd ol 217(56.8%)= ANk oo
H(26.8%)% FAo] oJART 28] AxE ¢ e WS ygehydeh AlgdetE 2-350] ¥
ol = AH ke AWML olAfo] 54(55.7%) % 7S wotow EAS 1178(29.7%) Tt
AlFEutE A HA e FAAFATS HA0] 578 (3.5%), 32 17H(17.5%) 3t
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380, Al Al AdFINI=SF AAERRe] WAFEA n=134
Man Female )
Category X
(n=37) (n=97)
Everyday 2(5.4) 6(6.2)
Once in 2~3 day 4(10.8) 14(14.4)
Once a week 13(35.1) 22(22.7)
Once in 2~3 weeks 2(5.4) 19(19.6)
Cereal intake frequence Once a month 3(8.1) 8(8.2) NS
Once in 2~3 months 3(8.1) 5(5.2)
Once in 6 months 2(5.4) 11(11.3)
Once a year 1(2.7) 6(6.2)
Almost never 7(18.9) 6(6.2)
Everyday 2(5.4) 33.1)
Once in 2~3 day 7(18.9) 6(6.2)
Once a week 12(32.4) 17(17.5)
Once in 2~3 weeks 1(2.7) 13(13.4)
Cereal bar intake
Once a month 1(2.7) 13(13.4) NS
frequence
Once in 2~3 months 5(13.5) 15(15.5)
Once in 6 months 2(5.4) 10(10.3)
Once a year 2(5.4) 33.1)
Almost never 5(13.5) 17(17.5)
NS p>.05
(6) AlEd AFREe] W& A2 d AFe] 7ae 3 AHAF
AlEd AFRIE mE gAE LY Vs B e EE A3 Ayks okl & 813
o AP S dFdel 19 ol AFshe ARIE=AFTLS 60 45.1%), AlELE 2-35 19
ol ® AAste AREAFATS 60845.1%), AHLS 719 A g ST 13
%(98%)93\]:]’- Algldel 7|35, nd=e 7|a%, v ggo ol = ALY Vs E U
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381 A AFRIE W& nz] Dol = Sl de] Ve 3 ol n=133

High frequence Low frequence Almost never
Category
(n=60) (n=60) (n=13)
Color 5.8£1.5 5.8£1.6 5.842.4
Tate 5.4+2.1 5.7£1.7 6.5+2.3
Cereal  Chewy taste 5.4+1.8° 5.7+1.7" 7.1+2.1°
Firmness 5.6£2.0 5.7£1.5 6.242.6
Flavor 5.542.1 5.9+1.7 6.1£2.8
Salty taste 5.3+2.1 5.241.9 5.8£2.5
Palatability"
Nutty taste 5.7+1.8 5.5¢1.8 6.2+2.8
Soup
Flavor 5.8£2.0 5.8£1.9 5.8+2.7
Warmness 6.2+1.9 6.3+1.6 5.842.0
Balance of cereal and soup 5.6+1.9 5.3+2.0 59423
Overall
Overall preference 5.6+2.0 5.5+1.8 6.0+2.3
preference
Quantity 5.6£2.0 5.9+1.4 6.4+2.1
Purchase intention” 51423 5.041.9 52423

" MeantSD, 1. Dislike extremely. 5. Neither like nor dislike. 9. Like extremely.
? MeantSD, 1. Definitely not. 5. Don't know. 9. Absolutely yes. ** p<0.01, ® Values with different superscripts in
y

the same column are significant different at p<0.05 by Duncan's multiple range test

Algd AFRIE e ALY Ve 9 S E A A obdf iE 829
th AlEds A5 11 o) A IHIEAAFH TS 60 (45.1%), AlEES 2~35 1¥
oliz AFske AREAHTLE 608(45.1%), AEDE A9 A B ST 13
H9.8%)3th Alglde] Tsx, "= VEE, el o= Al de] VSR
ol ZAFSGTE AlEEY VEEE EA%Y VSR ANEAFHTS 53, ARIEHFH TS

5693, SAAFHTS 712 17t m$-
gAZ el HHAFAE 2A2E FAF 5

o] 7|k AU 7SRV SAMFH T 675 7Y A YERS AL, IR EAFH 258,

ul
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AN EAH TS 527 ey o §93k<0.01) 237F Yebgoh 143 e 7|3k s T4
AFATo]l 652 7HE o 7oA Aol fIATh w o] ol = FA|gde] 7|k
AMA7|Z =7 a4 5Tl 6102 FA Uetg o AREAHATS 522 7HE A e
ot oA ztol= glTh &% WA= A AlFE= A el tig Sl s FAL
g Ay ARIEAF o] 520] 7P =A dERR o™, ARIEAFTo] 49010 0H, SAHFH T
< 485 YE o Ao olwl= Alglde] Hlste] Fujo =Tt tha SEA| LERRET
82 Al AFANE wE ggael] ol daede] VEE % el n=133
High frequence Low frequence Almost never
Category
(n=60) (n=60) (n=13)
Color 5.9+1.8 5.7+1.6 5.6£2.3
Tate 5.7+2.0 5.4+1.6 5.5£2.3
Cereal  Chewy taste’ 5.642.1° 5.3+1.4° 6.5+2.1°
Firmness 5.6£2.0 5.5+1.4 6.242.2
Flavor 5.8+2.1 5.4+1.6 6.0+2.3
Salty taste’ 5.8+2.0™ 5.2+1.8 6.7+2.2°
Palatability"
Nutty taste 5.6£2.0 5.5+1.6 6.5+1.9
Soup
Flavor 5.7+2.0 5.6%1.5 5.7+2.7
Warmness 6.1+2.0 5.9+1.6 5.9+2.4
Balance of cereal and soup 5.842.0 5.1£1.9 5.542.5
Overall
Overall preference 5.6+2.1 5.2+1.8 6.1+2.1
preference
Quantity 5.7+2.1 5.6+1.5 5.8+2.0
Purchase intention” 49423 52+1.8 4.842.5

Y Mean+SD, 1. Dislike extremely. 5. Neither like nor dislike. 9. Like extremely.
? MeantSD, 1. Definitely not. 5. Don't know. 9. Absolutely yes. * p<0.05, ® Values with different superscripts in

the same column are significant different at p<0.05 by Duncan's multiple range test

Algld AFw e upE shAlgd e o AAurtde] diE] 2435 A3l ol % 839}
2ok AgdS dFUd 1 ol AFHE e W EAFHTS 509 44.2%), NP DS 2-359] 1
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\

oJiE AHdsks AREAFATS 517 45.1%), Aeds 719 AHsA g ST
127(10.6%)Ath SA]g gy A2 5 1184 EAsk Z4 A% oA 44 #ujrige =
At A, w= A AT FdA IS IHlE
16701 o] 1 o1}, li*éﬁ%& 192090 0.7 =7
A AEgt

A e
18009 .2 7HA & 7%} =A Ao 7o4 Aol= itk

(e3

¢

# 83 Al AFANEC] mhE wEel Topy = AlYd Al o a4 n=113
Price(won)"
Category
High frequence Low frequence Almost never
(n=50) (n=51) (n=12)

Sea mustard soup 1645.8+1184.7 1668.6+1332.4 1920.8+1957.4
Cereal

Soybean paste soup 1641.8+1195.0 1803.9+1510.1 1500.0+£1716.8
) Mean+SD

(6) AlElgn AN = e AHd A
Alednl AFRlEe] ok

= = =
gact et Algldrbs AF ol 19/ ol A s AWEAFATS 478 (35.1%), AlEd= 23
1;]_] A

g
Fol 1 ol ® AH ke ANEAFATS 658 48.5%), AlEldrtE Ao AFsHA ¥ F4
AF T 22%(16.4%) Tk 27 AlE]dute %“}, Ak, a2 oh Qiekel e =4, AlEd
uke] =7], ARkE 7|30 TEgte] 9 %H<0.01) A¥F e e IRIEHFHTS 7S
7F Vg smoker, SaAFTe] Vs Rt 7%‘ S e &% 2 Algdete] e
B aREAFT] 6.60F fFoHoR 1Y = L}E}Mgﬂ ARIE=AF Tl 5.8, S24F
wol 54% 7P WA UEET vl el dotH s g e AT T3 75Ee
TojelErE AMEAH T vlste] ¥ A JEbod 24 Algldvbs AR AT

o puje Rl FaHTe) sEe FojeEn o A ek
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% 84 AAu} AANES] e £F Ao A EE @ ToloE n=134

—_ High frequence Low frequence Almost never
o (n=47) (n=65) (n=22)
Sweetness 6.8+1.7° 6.0£1.7" 6.0+1.8°
Salty taste” 6.4+1.7° 5.7+1.8% 5.1+42.3°
Nutty taste” 6.9+1.7° 6.2+1.7° 5.842.2°
Flavor 6.8+1.7 6.3+1.7 58423
Softness 6.3+1.9 574222 4.9+2.7
Palatability"
Residue’ 6.1+2.1° 5.6£1.9" 4.8+2.0"
Greasy taste 6.4+1.8 5.6+£2.0 54+2.1
Size" 6.6+1.8" 6.3£1.7° 5.4+2.1°
Warmness 5.9+1.9 5.5+1.9 5.0+1.9
Overall preference’ 6.7£1.7° 6.0£1.6" 5.6+£1.9"
Purchase intention” 6.6+2.1° 5.8+1.9% 5.442.3°

" MeantSD, 1. Dislike extremely. 5. Neither like nor dislike. 9. Like extremely.
? Mean£SD, 1. Definitely not. 5. Don't know. 9. Absolutely yes.* p<0.05, ® Values with different superscripts in the

same column are significant different at p<0.05 by Duncan's multiple range test

Alglgnr AHAN = mE &4 Algdnte] o A4 duirbas EAg A
859} Zth AlgdulE A5l 1 o) AFH s wHIEAFH TS 387
Fol 19 o2 AdAsE ANEAHFHATS 567 (49.6%), Al

AT 199(168%)AT £ Aot el g 4 wbAe mNEgATel 18109
o 1 A UEten, ANEAATel 1550902 FHE YehiRla, Agdng A

[ QL =N
= =
o HHA Bt FTRUATE 142090% A4S 4 ) Agsgon TEN o8 A

ol= AU
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85. Aleldnt ANl =el mE 27 Algdnt AlFe] o4 #rt4 n=113
Price(won)"
Category
frequence Low frequence Almost never
(n=38) (n=56) (n=19)
Cereal bar 1811.6+£1473.9 1533.9+1248.2 1421.1+1259.0
Y Mean+SD

(7) 9=91e ggem Agdu AANES ne A =

(7h 15 AlEY AFY Vs 3 Nﬂ

gAY 7 B o]l oEf Q14

Mg A Ads & 867 ol uERsth 94
ofAlo}Ql 377 (42.0%), <1 5178(58.0%) S th SHA
| dolH = A O] V]S kR o] ZALSEITH l
ofAloFRl 5.4, WIQlS 57% UERRLOM, ofAolRl
et ot o4 ztol= ATk mg=Y sk 0
6.1= 7 A vYetston & 7Sk 57= ofAlo}g]
A Zpol= ATt w g =ol] ol = Al 9 7li+b
HRAG.HET T = Yetw oy o4 Aol glolth &5 m
dol tgt Pl AR Aah Wel(4.5)0] Hlste] ofrJelele] 4
olst® LbERRk

801:

=
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E 86, v To] wolmli RN F1EE L FoIe|w ] obAlokel eIz MARA g8

Asian Caucasian
Category t-value
(n=37) (n=51)
Color 5.4+1.5 5.7€2.0 -0.724
Tate 5.7+1.9 5.4+23 0.693
Cereal Chewy taste 5.7+1.8 55423 0.517
Firmness 5.4+1.6 5.4+2.4 0.031
Flavor 5.8+1.7 5.3£2.5 1.244
Salty taste 5.1£2.0 5.3£23 -0.484
Palatability"
Nutty taste 5.6+1.8 5.4+2.2 0.574
Soup
Flavor 5.4+1.9 5.7£2.4 -0.550
Warmness 5.6+1.3 6.1£2.1 -1.357
Balance of cereal and soup 5.4+1.8 53423 -0.351
Overall
vera Overall preference 5.7£1.6 5.142.3 1.338
preference
Quantity 5.8£1.5 5.5+£2.2 0.867
Purchase intention” 4.9+1.6 45+2.7 0.868

" MeantSD, 1. Dislike extremely. 5. Neither like nor dislike. 9. Like extremely.
? Mean+SD, 1. Definitely not. 5. Don't know. 9. Absolutely yes.

A de] 7% B e Eel tiEl] JAFE AT a1l AEd

s A A= ® 873 o] YEtEth O=dnks dido s EAEglon, 2=l 88%
= oFAlolRl 3778 (42.0%), M 519H(58.0%)A Tt ALY VE%, H=e VEE, g
of wolH = A VSR Upro] ZALSIGITH AR Vske Al A TskE
ofAo}ole 5.7, Wole 532 UElkon Alglde] whe ofx|olele] 5.1, uldlo]

A vebstont AEjde] #sAd Fo4 Aole fith @F=Y VEee AU, aLAgg
oA ®ele] 7F w7t o w4 vEtweu Fo7% Aol gl
e Awrd 75 %7} ofrlojlo] 547 wWiel(5.2)H.th
(3]
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Mol EE AR Axp MQl@T)el Hlske] ofAlopele] 49 A e oy HEolstE e

E 87 9T ol FAYL 7B D Trhewe] opaobel/ MY WA  n-g8

Asian Caucasian
Category t-value
(n=37) (n=51)
Color 5.7£1.5 53422 0.852
Tate 5.1£1.7 5.4+23 -0.565
Cereal Chewy taste 5.4+1.6 53423 0.174
Firmness 5.4+1.4 5.4+£2.3 0.152
Flavor 5.5%1.6 5.442.4 0.111
Salty taste 5.242.0 5.842.4 -1.266
Palatability"
Nutty taste 5.2+1.6 5.7£2.3 -1.073
Soup
Flavor 5.1£1.5 5.7+2.4 -1.492
Warmness 5.5£1.5 5.9+£2.3 -1.195
Balance of cereal and soup 5.3%1.9 52424 0.269
Overall
Overall preference 5.4+£1.8 5.2+£2.4 0.495
preference
Quantity 5.4+1.5 54+2.3 0.088
Purchase intention” 4.9+1.8 4.7+2.6 0.433

Y Mean+SD, 1. Dislike extremely. 5. Neither like nor dislike. 9. Like extremely.
? Mean+SD, 1. Definitely not. 5. Don't know. 9. Absolutely yes.

L4 A gnte] 7jgm 2 ool mel] tia] AEAITH 2919l AT Ha T-tests
d =45 AAIR dabs 3 883 o] YEbRTh e=ddnts tido R 45k om, o]l
o

F1 37'8(42.0%), M2 5178(58.0%) 3tk ©oke] 7] ofAJefelo] 6607 iRl

60 Hatel EA ekl fod Aot g £4 Aante] AwAsEEE oA
obgle] 612 Welsamth B s UEEo o4 el g ol A7)

o}
o] kel e Algjdule] AW AEEE o ¥ Uehdth % e Algdule] 7o)
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gt obAlolel 6.1, WSl 54 opAlolle] B Fe Ao Urhgout Fo8 Aol gl
o}

T 88 2% Aeluke] /EE 3 Toholwe] opAlobeleIzke] AN =88
Asian Caucasian
Category t-value
(n=37) (n=51)
Sweetness 6.6£1.6 6.0+£2.2 1.397
Salty taste 5.8+1.9 5.742.2 0.143
Nutty taste 6.1£2.0 6.2+2.2 -0.161
Flavor 6.4+1.8 6.0+2.2 1.072
Softness 54423 5.542.5 -0.069
Palatability"
Residue 6.1+£1.9 52423 1.887
Greasy taste 6.2+1.9 5.5+2.3 1.489
Size 6.1+1.9 6.0+£2.0 0.263
Warmness 5.7+1.7 5.1+£2.3 1.350
Overall preference 6.2+1.5 5.842.1 0.953
Purchase intentionz) 6.1£1.7 5.4+2.7 1.541

Y Mean+SD, 1. Dislike extremely. 5. Neither like nor dislike. 9. Like extremely.
? MeantSD, 1. Definitely not. 5. Don't know. 9. Absolutely yes.

A dAES] o A dujrAe disf e ASHE alel AFHel il T-tests 53
=4S AAEIT oS dns WeR E4slon, 95l 68 F oFrlok]l 37%(54.4%),
el 31 @5.6%) . STAIF R x5 1B G 4 HAFT 27 Algdnte] o
AR RZkAS AR A ok ® 893 ) m=at § AT AP AL opA
ofqlo] 1950¢], Wl& 206090 .2 HMQle] FH =/ /A& AAston o4 ol §l3l
ok @3 A AT A Ee opAlello] 2110%, q]lo] 190091 0.2 ofAJofle] BT}

= 7HAS AAsslod o4 Aol Itk 2 Al Dk 1719 ol A2 opA
o}l 20609 Y WAL 1910922 ofA|o}le] p_ﬂr A AL AAHEY oL} Go]A x}ol
T Rtk AEd AFe] o AR Az dig o=t dxdlo] waHEA A= -
=2 F94 Zolg Yep oy, A5 o] AF Bl ulg v)Fe] gHdskA] erol
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JFAE] ANE AL 47 Aol o)

rob

e =] o g

E 9. AP AES) ol wulskAe) obalo}elmelzhe] wabEA =68
Price(won)"
Category
Asian Caucasian
t-value
(n=37) (n=31)
Sea mustard soup 1948.6+£1559.8 2059.7£1747.7 -0.277
Cereal
Soybean paste soup 2110.8+1720.8 1903.2+£1723.3 0.495
Cereal bar 2062.2+1371.4 1914.5£1829.2 0.380
" Meant+SD

(th 49 Algd AFe] 7IsE 2 AR E
AL 75 9 Fuje el is) AT ATA 2l A
S NG A= F 907 #o] YERRTh oS
T 279(30.7%), 9143 6178(69.3%)°1TtE SAE LY V5%, x|
o= A A Ve EE o] AT AlElde] VERE Bhe 7 .0)°]
AR (G.2)ET =A UE e, dddhe] Vax %j“é 6.0)°] 3A4d(5. I)E‘jr = e TR A
glge] A ok 23 gde A ¥ § OB g

aoa epet o} TrM Aol Itk wede) 7@5-& IEP-E—??} 2454 NEEst 6302
A

NEEE 9
Aed AL & 5 Be FHddA dAo] U 7|a=7F 2 Ao®m yegth AAR A3F
S T2 Fuske Ao FgAEEd gk Vet WA YERs ey fo A Aol= gtk
e v A AlFEE Aol g el s AR A3 a3 o] 5.0, oJ4d0] 4.5
= JAdo] AR Y § #A Ueboy AebE V)]s Hlste] e g v Zlo
= YEEt
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3 90. MGl HopH= ShAlE]d Ymie B rufefine] g /od tke] AR n=88

Man Female
Category t-value
(n=27) (n=61)
Color 5.842.1 5.5€1.6 0.773
Tate 6.0£2.3 5.2+2.1 1.607
Cereal Chewy taste 5.9+23 5.4+2.0 0.966
Firmness 6.0£2.3 5.1£1.9 1.830
Flavor 5.9+2.4 5.3+2.1 1.061
Salty taste 5.6£2.5 5.1£2.0 1.028
Palatability"
Nutty taste 59423 5.3£1.9 1.180
Soup

Flavor 5.8£2.3 5.4+2.2 0.733
Warmness 6.3+2.0 5.7+1.8 1.932
Balance of cereal and soup 6.0+2.2 5.0£2.0 2.019
Overall X
Overall preference 6.1+2.2 5.0+1.9 2.247

preference
Quantity 6.0£2.1 5.4£1.8 1.383
Purchase intention” 5.042.9 4.52.0 0.711

" MeantSD, 1. Dislike extremely. 5. Neither like nor dislike. 9. Like extremely.
? Mean+SD, 1. Definitely not. 5. Don't know. 9. Absolutely yes. * p<0.05

shAlgld e 7ax 9 Fujzd giE) JAFEASHY a1l A
S A% A3 % 913 o] YElEY. = dvks
@A 27H(30.7%), A4 61 (69.3%)°l it AEld e VE%, HAare] 7

|5, g 2
obel gl R Uil At AYde] JEEE e EEE (59
AT w1 eo, AT JEEE o

debgh Algede A, B 22, wud 45, @
R o]

7 F2 Aoz yegon



w7b s9m Aol b A dehon 4Gt B dEhko o4 Fel: ¢l
o el welu Galelde] V) EEE ﬁ%§7uf%f%%ﬂ59ﬂ@ﬂsogiLﬁ}
som, Aedn BT e, A /% 2
o] § /5%t ¥ Ao vehgth @ ®das @) AFEs R

EE AR A3 G o B 48E gten JA ) o BF BE o]l Friees

e,
oL gl Wolelt RN /|EE R Frjelme] P Y] wAEA =g
Man Female
Category t-value
(n=27) (n=61)
Color 59423 5.3+1.8 1.193
Tate 5.6+£2.7 5.1£1.7 0.826
Cereal Chewy taste 5.7£2.6 5.2+1.7 1.006
Firmness 5.6£2.5 5.3+1.7 0.542
Flavor 5.7€2.5 5.3%1.9 0.802
Salty taste 5.8£2.7 5.5£2.0 0.567
Palatability"
Nutty taste 5.7€2.4 5.4+1.8 0.559
Soup
Flavor 5.7€2.6 5.4£1.8 0.578
Warmness 5.9+£2.5 5.7+1.8 0.311
Balance of cereal and soup 5.9+2.4 5.0£2.0 1.954"
Overall
Overall preference 5.942.5 5.0£2.0 1.758
preference
Quantity 5.9+£2.4 5.2+1.8 1.355
Purchase intention” 4.8£2.8 4.8+2.1 0.101

Y Mean+SD, 1. Dislike extremely. 5. Neither like nor dislike. 9. Like extremely.
? Mean+SD, 1. Definitely not. 5. Don't know. 9. Absolutely yes. * p<0.05
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o4 AFdute] 7 EE W Fujewd ta] ATEALA aclel AFH el T-testE E
A 2L AA@ Adi E 29 2ol dehth FAws gt Basigon, 9%9l
8 £ ¢ =

A

85 ‘B 278(30.7%), A 6178(69.3%)°I Tt 1LATTe] VS ke P o] 6.5 THE
A debg e, o46.0)RTh A UER oy f24 Aol gtk Awry vjam
6.1, o1/do] 592 H-Eole] 7axE YeEr oy foF Apol= gl FF 24 A4
Hpe] o= HAd(5.9)0] G R T Eot dA I o B BE

& HeElem #olF zol= ldth

£ 92 2% AL 7EE R FeoE WA/el e mAHA —_
Man Female
Category t-value
(n=27) (n=61)
Sweetness 6.4+£2.3 6.2+1.8 0.429
Salty taste 6.2+£2.3 5.5£2.0 1.418
Nutty taste 6.5£2.2 6.0£2.0 1.154
Flavor 6.3£2.2 6.1£2.0 0.288
Softness 5.8£2.4 5.3+£2.4 0.940
Palatability"
Residue 5.9+2.4 5.4+2.1 1.046
Greasy taste 6.0+2.3 5.6+2.1 0.809
Size 6.0+£2.2 6.1£1.9 -0.149
Warmness 5.4+2.4 5.3+1.9 0.188
Overall preference 6.1+2.3 5.9+1.7 0.359
Purchase intention” 5.942.8 5.642.1 0.658

Y Mean+SD, 1. Dislike extremely. 5. Neither like nor dislike. 9. Like extremely.
? Mean+SD, 1. Definitely not. 5. Don't know. 9. Absolutely yes. * p<0.05

AlgdAE] oA AA BurtAd e A FE A 221 AdFEHol tha] T-test= E 3l
BAS AAEAT A nks o R A on, ool 88T B 179H(25.0%), 1A
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517(75.0%)°] At gA g Ay AZE (98N ¥4 F4 HAAFT 27 Al dute] o4
A ;7S AR A9 ol E 937 EUdTh Hl A=) ) AFd A g A
16709, o142 2110922 ofdo] 7HAE& A4 Ao {94 Aole= ulen, d4d=

7 A AFE FAE A oo 20709 02 FA(1840)E T HAE o E=A HFE
oA Aol gl 2% Al dut 1749 041” A4

19509 0.2 FdAo] o dunt 7HAS o A4 44

gldel 7HAE A AAslor @S Aleldrte 714
oA Abel= gl

E 03 A AF A BORAA A/ WARY =68

Price(won)"
Category

Man Female
t-value

(n=17) (n=51)
Sea mustard soup 1670.6+1738.8 2108.8+1603.8 -0.956

Cereal
Soybean paste soup 1841.2+1893.1 2074.5£1663.6 -0.484
Cereal bar 2132.4+2096.9 1949.0+1397.6 0.410
) Mean+SD
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(th A&l A& daaA

gAEle] WeHsl FEse] FRWAE X odol VERAT BEEAEN AUUAE o)
3 F8Hp<0.001) AT ehgth APde S ADA dRT S foqF B
AR =0783)F VeI, A Qe FRe] 2t AN TR W foF Be
AR =0889)F HEhTh A AuAr|Ere) el Fulogn g folF

o ABAA=793)S YEFHATL.

£ o4 vjTo] Wolml RN A MEE B FriE R w133

al a2 a3 a4 as a6 a7 a8 a9 al0 all al2 al3

al 1

a2 05507 1

a3 05027 07537 1

ad 0561 07137 07837 1

a5 0.5597 0.7997 07157 0.735 1

a6 0.4037 0.516 0440 0.508 0.525° 1

a7 04627 0.636 0584 0.577  0.679° 0.699 1

a8  0.5197 0.5737 0586 0.553 0.636  0.588 0.720 1

a9 0477 0.478° 04197 0.457 " 0.501° 0.516 0.551° 0.682° 1

al0 04997 0.7347 0.657 0.601° 0.676  0.486 0.657 0.629" 0.513 1

all 05147 0.7307 0.718" 0.668" 0.703" 0.546  0.686 0.660  0.537 0.888 1

al2 0498 0.667 0.613 0.645" 0.635 0.405 0.587 0.6117 0.571" 0.688 0.733" 1

3

al3® 0.5537 0.7097 0.6497 0.606 0.656 0.459" 0.584" 0.602" 0.512" 0.703" 0.793" 0.658 1

Dal~al2: 7135, al:A gD A a2 A1 U a3 Al Y d 2203, adAlE]ld Bekdl asAEd & a6 E A a7
E 1438 a8:3k a9:=E Wi A% alo:A I 5o 23} all:ddHE Y E R, al2A2lE el % al3:A]E
[e3]
=

Tl 2] g,k p<0,001
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gA g D] HeH 7t FEE FAAAE £ 959 HERN
G- o gh(p<0.001) AN7F YEFRTE Alglde] vk AlE]d 9] ‘ohﬂr m-§- frol e e A
(r=0.804)5 eI, AlE k-2
(r=0.822)5 YWEMA L, =9 14 w2 & wg Fo3 =2 FAdA(=0.808)F YE}
WAL, Al 3t %54 Zshe A Q7| S = vf9- ol gk w2 AHHA(=0.867)F EF
Wt

395 HATel] ol A VS W ol Aa A n=133

JL
e
olr
J[m
o,
il
o)
ox
o
i
)
rlr
=2

bl b2 b3 b4 b5 b6 b7 b8 b9 b10 bll b12 b13

b2 0.720°7 1

b3 05627 0.7297 1

b4 06477 0.7637 0.8227 1

b5 0.5977 0.8047 0.746 0.7847 1

b6  0.456 0.550 0.508" 0.564  0.632° 1

b7 05797 0.636 0.638" 0.686 0.719" 0.7727 1

b8  0.5527 0.707 05947 0.669  0.748" 0.683" 0.808 1

b9 0.5257 0.6297 0.515° 0.583" 0.628" 0.641° 0.704" 0.727 1

b10 0.600" 0.728" 0.709" 0.7537 0.729 0.460" 0.547 " 0.562" 0.499" 1

b1l 0.5897 0.7627 0.769" 0.740" 0.785 " 0.553" 0.642" 0.653" 0.565 0.867 1

b12 0.5747 0.6527 0.682" 0.689" 0.685  0.450 0.659  0.626  0.632 0.687 0.764~ 1

b13  0.5327 0.685 0.633" 0.659 0.681 0.505  0.624 0.669" 0.554" 0.658" 0.750" 0.701° 1

D bi~bl2: 71E %, blAE D A 2218 T b3:A1E Y EAE, baAlE D diel b5 Al E Y & bR AT b7
=5 4% b8:3, b9 E WIS AL bl0:AEEH FEY F3, bl1:NHE V[E%, bi2:AEE e %, bl3:
Alglg o], #*x p<0.001

)

24 Agedute]

i

=3
[e)

7F &E5o AddA= £ 960l HERAT de S B

e
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ool £ FHp<0.001) A7} Ehth Alzlelute] sagure A edule] i wg fo
& e ARIA=078HZ JEQE, Aeldute] e Aedut pujelga ug fold

=0.773)5 YERNA L, Algdute] Fegd A

T AT = Ay gl 9ot Y =
23wl o 2 FHAAE=0.715F WHERAL, Al dute] AvbA 7| s e Al Dt
of Fujojie} wjf- FolF 2 AFuA(r=0.833)F LEFHATE
¥ 96. AlE]¥nte] VaE 2 Fruje = A n=133
cl c2 c3 c4 c5 c6 c7 c8 c9 cl0 cll
cl 1

2 06717 1

3 0687 0703 1

c4d 0688 0.678 0.784" 1

c5 05237 06607 0.6447 0.675 1

c6 06217 05167 0.5327 0.5717 0.715 1

c¢7 0584 0.656  0.6317 0.6227 0.503 0440 1

c8 04997 05247 0.5237 0.5327 0.6017 0527 05517 1

9 0546 05957 0.566  0.579 0.610° 0556  0.672° 0.703" 1

cl0 07060 0.607 07047 0.688° 0.648 0.651° 0.586 0.681 0.701" 1

cll 06847 0.6247 0756 0.7737 0.676  0.663" 0596 0.624° 0.611  0.833" 1

=

Docl~cl0: 7|3%, cl: 93, 280 3:3 430 o438 5528 AR c6:Ygete] Y =7 7784 AL, 82
T
.

7], c9:mpEeg A%, c10: 1WA 7]% Algldnl Fruf o]k #xk p<0.001

IS)
N
-
-
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2) F22] AL 4
=il AR R AACC Wl whet, RS Air-ovenH(AACC 44-15A)0.2, =i
< KJELTEC AUTO 1030 AnalyzerE AF8-3t°] Micro-Kjeldahl'§(AACC 46-13)2. =, 3|22 714
o

3IStH(AACC 08-01)Co.= Akl on A2 Soxhlet o= SAsltt. AETFS
starch-glucoamylase S (AACC 76-11)°l & SAsI3t. 84 2o f(SDF), &84 2]
A(IDF), ¥ 21°]d(TDF) &2 Prosky 5 "WHol w2} dietary fiber assay kit(Sigma
Chemical Co, USA)E Al&3sle] SA3IT.  F B-gluean $F 2 =84 B-glucan T
McClearyQ]— Glennie-Holmes®] &A% W 9]3)o] B-glucan assay kit (Megazyme Pty, Ltd.,
Ireland)E AF&3te] S5kt 84 B-glucan®] TFS T B-glucan FFolA 584 B

=
-glucan®] =S W FX = AT

3) ¥A=L7
o] IA A= 100 go S 40, 60, 100, 140, 200, 325 mesh XTAE AHE-EHA

Ro-Tap sieve shaker(W.S. Tyler Co., USA)ollA 20%3F X3t & 7 meshE Fdsle 9
Fow 4stelnt

@ A

=3 Fi9 M Color and color difference meter(Minolta CR-200, Japan) |-&3to %
WAER L, o, bE SASAT

(5) TEFTAT(WAD R 283l =4 5=(WSD)

Fpo] FREEFAFWAD D FHEIEAFWSDE Anderson 5] WH o= SH3hgit,
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4. GhAFE A5 AR A 2 A
s A
23 AR 584 Aol HASDR), H84 Aol4FHDR), F Aol H(TDF) T Prosky
o} dietary fiber assay kits Al-&3ste] S74sdt. 84 B-glucanS Aman
Graham®] "ol F3dto] FE8k o™ F B-glucan T 3 =84 B
assay kit(Megazyme, Ireland)E AF83to] A3 tha & B-glucan FolA =84 B-glucan?
dFE W FAE T84 B-glucan FFOE AFESHAT

-glucan $FF2 [-glucan

) FEHFTY ARV E =
=5 A9 in vitro a-amylase AE7FFE sl &2 Xue 5o WHS WSt SA4sITE Al

= 1 gol 0.04%(w/v) NaCl= 238 0.05 M sodium phosphate buffer(pH 6.9) £ 50 mLE

Y 37C d5F0 Yol 1087F FAAFH o o] &M 0.2 mL a-amylase(504 UmL)E %
o 37ColAq REEAIZY. &AWE 6% F 02 mL &5 Fste] AAdE dd9S
3,5-dinitrosalicylic acid A]¢FS A3 H|AMHoOR JZTHEE FSAHSIGY. XTTOE maltoses

ALgER o AR T EEE (%) [standard curveZF-E 2H4FE maltose $HF (mg) / AW

¥ (mg)] x 10022 AXEA T

(3) AAgols Sl o3 itk
45 A= 9] A A}Fo]F(electron donating ability)< Bolise] WS Wl SAAT. =,
ANgo SHFTE 7He & 1083 Fsr e 583 #4827 o2 15,000 rpmollA] 3043t
g4 itk BEN 04 mLE AR %4??} ¥ 56 mLe 1x104 M
1,1-diphenyl-2-picrylhydrazyl(DPPH) ethanol &S 7}3lo] & 6 mL7} H%E= 3lglon, o]& 4
WA A7) AL ThA] o 3] v F WEgAIREO] 10+0] ﬂ‘ﬂ 525 nmoﬂ’ﬂ SHEE 5459
o HPEAIRAR] Al FRVHE AR A SRE ARES] SA Poﬂouﬂ AApg ol 52

=
[-AZH7HY F3 =779 58 5)]1x1000. = HERl AT

4) 7154 AelAd# st Wi
T79] Aol FHEWHORE FES pin mill(3 %717, model SC-1B)S A}F8-3}l4] 60 mesh

ol&le] 7}F= #-2)8lal standard sieves(20 cm-diam., US Tylor Co., 60~325 mesh)E A}-8-3}]
Sieve shakerol| Al A& sl 7154 2o f(B-glucan)o] 7 3te o= F8steo] 5330

Aol 14 B8 ARG FakE Al
AR Avibee netEE SRETd o

Y

s

4
El> 40@
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& Aste] A7leA S F 7M4E | Ax7]E AREste] H& AXSHL 2 mm
A2 B (pellet)y S THEJTE W30l FEEFF] 25~30% o EG3ES 55T €%
ZH % flaking rollo] E3A 7 Fgo]aZ2 AR &5 Ao Ax
TYoldE 180T QL EO|A toasting dHAL HAHQIAE &7]o] Y

micorwaveS ©]-83}9] toasting Ste] HFT A< Alg]dS A £35S

() =AE WS o] &3 Folae] Ax

gl Fs & AE2TF EAH I 7I(FESTINA FX, Korea)

%3k 5 flaking rollol] E3AIA Fefo]a o] Algd® A =3}
712 Table 977 #r} 2 AFE T3 g dAH

3]

)
1
u
(o,
b
il
g
B
o B
!
>
>,

r2

Table 97. Extrusion conditions for extruded pellet for flaked cereal

Extrusion condition

Screw speed 430 rpm
Barrel temperature 80~110 °C
Feed rate 320 g/min
Feed moisture 24~40 %
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| Grinding |
l

| Raw cereal | B | Cereal flour
|

| Soaking |
| l

| Grinding |
|

| Steaming | Extrusion

|
| Rellet forming |

! l
| Partial drying |
!
| Flaking | —— Extruded pellet
|
| Drying |
!

| Toasting |

l
| Flaked cereal |

Fig. 34. Manufacturing process for flaked cereal using various cereal grains.

Mo Al FFHet] AR B dIstE Axsdvh. 7z H(B-amylase,
pullulanase)S 7}Fal 40°Col A 30+-7F RESAIZ b AAAE F9] 29Y=9S Somogyi-Nelson'™

=
o= A3l FUY ol H|EEA T3EE AETH

AlEld AR 15 g wwAdddel Wil FAA 200 ccE AlESedl Fol Yol & wbA|
Fajo A FAA e FaE w A5 Faz sglon nAHS Algd

Azl By E SEFeR o] ALt

() WA =7
Algldel ¥l = TX-XT2 Texture analyzer(Haslemere Co, England)E ©]-&3}o] A3ttt
o] A 15 g= A7 60 mm, =] 35 mme ¥F 87| Wi A7 40 mm ¥ F plate type
o] probeE AF&3}e] 2.0 mm/sec?] test speedol| Al A= =0l 50%71A] hEbele] A= o
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A (CR-300,

s
a

H

A
abi

o]

3

15
el

cellol]

<
T

&l

AW = Hunter scale®] L#k(Lightness), a#k(+Redness,

R

=]

o=

o
T

Cyclotec sample mill=

sttt

-greenness), bak(+Yellowness, -blueness) ©. = WERJATE

S

=

=

bl =7

°©

2] A ZHbowl life)-

Felol =
°ol-&

1
s

s
a
=

=

}o
A

S

LFERH AT
2] 9

(4) Bowl life
() A=

]

Minolta, Japan)

bowl life=
X
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Table 98. Chemical composition(%) of various grains

Moisture Starch Protein Fat Ash TDF
Milled rice 11.33 77.48 7.39 0.69 0.46 5.74
Brown rice 9.46 72.68 8.41 2.54 1.28 7.59
Black rice 13.15 66.14 7.80 2.37 1.12 17.9
Pearled barley 9.57 62.78 10.77 2.73 1.11 18.00
Foxtail millet 9.48 67.95 9.23 4.57 1.40 7.58
Proso millet 12.88 67.41 9.86 2.57 0.92 19.2
Sorghum 10.06 68.77 11.01 4.17 1.45 22.44
Job's tears 9.29 54.72 15.86 5.87 1.72 9.69
Buckwheat 8.72 57.65 11.62 2.48 3.25 19.71

I e I R e

HEHE A Zpge] diste] MAAE AREstel 53 A= Table 99 UERH 9
el MR EAstel Aol AA" et 2] FEelM Litel 7ME wew =4
AdE oA o2 Avl, &5, 71, £, 29 w02 Lgkol Weter Swe] Lgke] 7 of
A UERETh FE aghe $, vde Fow AAErt Eokon dweh R A] w]
Hlete]l A glof AR AtolE Uelew 71, S, &, uled ()FAE B o] 59
B Tagte] =SS Ha 9l AR YERdTh bale] A9 BE SEelA (He] A
T)E YeRAT
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Table 99. Color values of various whole grains and milled flours

Whole grain Milled flour
L a b L a b
Milled rice 68.10 -0.66 +9.04 97.23 -0.40 +4.44
Brown rice 59.93 +2.94 +16.39 91.33 +0.52 +8.22
Black rice 36.59 -5.62 +19.45 67.06 -8.44 +29.48
Pearled barley 74.06 +1.66 +12.62 93.99 +0.39 +7.74
Foxtail millet 53.80 +1.73 +20.26 82.49 -0.99 +15.15
Proso millet 72.00 -4.58 +55.08 87.28 -12.60 +49.89
Sorghum 60.92 +8.03 +16.15 84.47 +4.65 +9.61
Job's tears 72.64 +2.80 +14.88 89.96 +0.76 +8.34
Buckwheat 42.26 +4.63 +8.77 74.64 +2.62 +10.44

v

=
BAE 2R AT 2 A e A3 Ay AT7]e BEEE Table 1003 o] =%
Zol| e} 2ol YJEhgel. Wule] xtA 7= dule kA7l vl <kzb ZAl Ve
=g o= duyl AV AP o 2 u =S ¥3Ey] Wi Aow Ao, B
2] A Aol AAHAY] wie JAAVI7E g A Aoz yEyth &RUMRE

80% AX=7F 60mIAA ool ol AAZF o "2 2ol 14074 olstE A e
1= 5
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Table 100. Particle size distribution(%) of various grain flours

Mesh size
+ 40 + 60 + 100 + 140 + 200 + 325 - 325

Milled rice 0.06 0.49 3.17 31.33 38.49 23.60 0.09
Brown rice 0.08 1.80 5.70 34.60 35.60 26.26 0.02
Pearled barley 0.04 1.03 0.71 7.88 8.14 82.66 0.56
Foxtail millet 0.32 15.92 23.70 32.66 24.72 2.88 -
Proso millet 1.80 14.70 49.50 17.10 14.90 0.20 -
Sorghum 2.90 11.90 26.66 26.36 22.86 10.26 -
Job's tears 28.89 50.77 6.08 6.14 5.12 0.53 -
Buckwheat 0.10 6.74 6.92 10.42 39.44 36.04 0.50
* Sieved by sieve shaker

@) R FEEFASF 9 FREHEAS

FRY FREFAT FEEHNEAFE Table 1019] JEI} ok FEEFAFE W), §
v, el M 228~247% MR won thgoR X, HeE, &% , 71784 o)l
TN AT > &5 WE) Bed) 7> ) dArY $£o 8 Fob 38~83%9]
Agom wule] $R-EHEAGT 22%% 71 Wkt
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Table 101. Water absorption index(WAI) and water solubility index(WSI) of various grain flours

Grain type WAI (%) WSI (%)
Milled rice 245.86 2.20
Brown rice 228.38 3.80
Black rice 155.86 3.50
Pearled barley 197.42 7.19
Foxtail millet 205.77 8.29
Proso millet 112.72 7.10
Sorghum 243.49 5.60
Job's tears 181.21 8.05
Buckwheat 246.91 7.50

. =3 7ls AR g4 B A st

Hatoll= ofgriA] A @A Edoel EA8te] AA A Folg AegS i I A
Row AlFld Azl old g &8-S EAGT. & HE, A, 9, &, 71 7 5 o
T Ghafole Aol F53 4o AoAdfE Ffsta o old digt &8 7=s F
Aoz At

(1) B 2AojAdf 4 & &8

By Pdwe] Aol haks 2AYEE A (Table 102), 2ol H T3-S 17.08% oW &
Aol T 6.42%= E&AMOlAF T 10.66%C BlE A Wkt HiEl= =4S
of F2 Aol AAH wE ELAAMF FaE T AT ol A FoE
At FUAF B F B-glucan S 4.51%A 0 65~70% AHFERE =X AAE
2 FES AAR ZMe] B-glucan FHFS 5.01%%E Z7H8Eh BElgwo] oiMeE F B
-glucan?} =84 B-glucan FFS S7Fek WHH 784 B-glucan oF7F 7hAdteE A4S HoF
Ak HYE FAHoR FEREE AYPHoR Fad 7 Aot 4 B-glucans F
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F5t] Pglucans] Tl B FUHAAE Al ATAFA Aol PHe AGaark B

-Glucan©®| 7Fslel 9o AxE 98] &4 9 A 93 FF3Ao

o
fol

3 o1 B-glucan
o RS AR 2-30 A FANN FHNES ARsel Aol 2AZ LT & 3)
w5 gl

Table 102. Dietary fiber and [-glucan contents(%) in barleys

Dietary fiber B-Glucan
Soluble Insoluble Total Soluble Insoluble Total
Whole barley 6.42 10.66 17.08 2.38 2.13 4.51
Pearled barley 4.63 4.09 8.72 2.41 2.60 5.01

2 2= dEeH 2 &8

do] Aol ol Bd¥ bran®] 3% A4S 43 AIK(Table 103) 7] A2

2.5%% Qo] 62.5%0] us) A e v mo)we] wuld, A4, suekae o
Wel Mol fE BAT A3t AFe] FAoIMAE FFol oF 16% Amol va Bs1Ee B

= -
ol TS 424%% P+ W] AEE I

Table 103. Chemical composition(%) of wheat kernel and bran

Starch Ash Protein Lipid Total dietary fiber B-Glucan
Wheat kernel 62.49 1.69 16.43 2.07 15.99 0.54
Bran 22.53 4.14 17.70 3.91 42.39 1.52
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53 g
qES EAE A= Table 1049 2oh (379 7FEAY2A d8xe = S 3 2
e & sl o 9 AH e 7FE A8 $ T pancreatic a-amylaseE AFE-5}o] 6057t Hl] LSS}

4%, BE# 104%2 Skon, 2 7%, Sn), &5 wn] £ e sow
ot AERZFEEEES A= AdEdl ws vt =
A & A el dFA e HlE

oAt

o

Table 104. Relative starch digestibility in vitro of various cereals with different heat treatments

Treatment
Raw Boiling Steaming/roasting
Milled rice 55.74 70.28 92.14
Brown rice 50.21 57.50 59.27
Black rice 35.25 62.10 51.33
Pearled barley 10.36 72.25 95.23
Wheat 1.48 68.10 97.27
Foxtail millet 25.12 49.93 54.16
Prosomillet 29.14 62.11 83.39
Sorghum 52.61 97.23 74.57
Job's tears 46.27 79.18 82.23
Buckwheat 5.38 46.59 69.85

*Measured as starch degree of hydrolysis (%) with a-amylase after 1 hr of incubation at 37°C.
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Table 105. Chemical composition(%) of dietary fiber enriched fraction from barley

Total dietary fiber B-Glucan
Barley flour 9.72 5.01
Fiber-enriched fraction 11.91 8.63

o Eeste 44 wighle AE

fravolls o2 7A@ ede] A8t AN Feldd Aegge drkar dHA
o ol tigk Algd AxzAge FAsIAT 78 BYddol =2 A= dvlel 7154
Aol ol w2 B HIMIE0~60%) s ZElstd AlEd AxAES sl w9
HEAE ALY AxE S Arl, B, 2S FFHOE g =, V1A, F, WE T A
TE 45Q0% o) AHERE T Al del et Mien &S dESIY A g A
Feela Add AzAd= 5] g Es dEA st AlgdEs Axssier dv

A

2 =
20~60%, R 0~40%, B 0~30%, =, =, 717, W2 247 3~5%2] Wl wjgsto]
oA A= Algde] AxAdE sk dvdde] o) s ofE
RS fse] VIRl Table 109} Zow, Algjde] Ax=4Y, I, 71548 = 7124
& aLsto] wigHlE AAS AT (Table 106). 3 71574 Aol dF7F %

.
2] 30% tAstel 715g0] Ao AULL AT 5 92 wASHALh

Table 106. Basic formula for flaked cereal

Cereal flour %
Brown rice 30
Pearled barley 30
Wheat 20
Foxtail millet, Proso millet, Sorghum, Buckwheat 20

100

Feola Algde] Az mE AlEde S4S AEslen ZFEaA Yz "] $-e o]
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a9 B4 MXE 9FL 2ASAY Fdola AXTIF AAAYE AR EAA F
ol 3ol 4A HIH NFHES AF0, PG G Fu, 247 L AFYL G
AAAFE S Fa@ FHIY. FARAT ANATE 29 Aol FAAFE G
Stol AR W WL AL F FARE FFoR Axs] el FelolaE A%
A3} Felolae] HMAHE FAAZ 15HAA A wgom Feolae] A A= 8 3

sL

ol7} gl A LS =Z LB tH(Table 107).

Table 107. Specifice volume and color of brown rice flakes prepared with different steaming time

Color
Steaming time Specific volume
(min) (cclg)
L a b

5 1.37 83.00 -11.46 43.24

15 1.70 84.22 -11.80 43.95

30 1.47 82.70 -10.86 44.54
ol HRE dete] AP F WS FHola9 FHo S HA= AL
2 dHA Ak LB A toasting dFe] F |3 Y O] A toasting AlFFo] F7FE whet &
] Sglo] o] HIA KL tha A vhd Aabgd Ao 2]F microwave toastingd ¥ o] A+
zeA7ro] ohgel wel wAHel Sl }Oﬂtmable 100, F40l39 gAY S
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Table 108. Sepcific volume and breaking strength of brown rice flakes prepared with different

cooking conditions

Cooking method Cooking time (min) Specific volume (cc/g) Breaking strength (g)
3 2.20 13,333
Oven toasting 5 2.10 6,326
7 2.03 6,760
0.75 2.57 10,150
Microwave toasting 1 2.77 4,134
1.25 2.90 7,304
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Table 109. Color of brown rice flakes prepared by different cooking method

Color

Cooking time (min)

Cooking method

45.71

-9.61

81.82

-6.59 47.85

78.66

Oven toasting

44.56

-6.09

72.30

44.19

-12.00

85.28

0.75

Microwave

44.35

-11.85

85.01

toasting

45.37

-10.88

84.35
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Table 110. Specific volume and breaking strength of flakes prepared from brown rice substituted

with different levels of pearled barley

Specifiv volume (cc/g)

Brown rice/pearled barley Breaking strength
ratio (2)
After flaking After cooking
100/0 1.58 2.40 5183.3
80/20 1.56 242 6058.9
60/40 1.62 242 7410.5
40/60 1.60 2.44 8384.0

Fig. 37. Appearance of flakes prepared from brown rice substituted with different levels of pearled

barley.

An)/Ee ol ML HEo HIbgFo]l FUFEel wel Lgko]l fHaste] o F9A
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Bowl life
(sec)
56.3
654
82.3
87.5

(%)
4.38
4.42
5.19
5.74

WSI

WAI
(g/g solid)
2.48
2.29
2.28
2.23

43.77
43.37
42.67
42.02

-12.08
-11.96
-11.26
-10.27

Color

85.09
82.43
79.46

84.61

100/0
80/20
60/40
40/60

barley ratio

Table 111. Properties of flake prepared from brown rice substituted with different levels of pearled
Brown rice/pearled
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Table 112. Properties of extruded pellet and flaked cereal by different extrusion condition

Extruded pellet Flaked cereal

Barrel Feed
temp.(C) moisture(%o) ) S
Moisture Gelatinization WAI WSI
content(%) degree(%) (g/g solid) (%)
80 24 23.42 89.7 3.28 7.60
80 40 29.83 28.1 3.43 2.92
110 24 21.08 84.2 3.17 5.83
110 40 26.75 304 4.01 3.59
=AY BRL 20~-30%°] FEFHFS 7P Jdom dHASS 2 ek flaking rollell F
HAIA tarste] g oA AlYES Ax3 H ES-2Y(toasting)e] ZEWHES AHE
sto] HFAQl Felo]A AES A FEUTH(Table 113). dEAAE = =529 k=] AR
of wel Fajolae] T FAQAT HHA] Fastrh. RN e Felo) A
Ao Mo thi o] FAAE Aol or] bowl life e Ao ek

Table 113. Color of flake prepared from extruded pellet by different flaking and cooking method

Color
Flaking roll gap (mm) Bowl life(sec)
L a b
0.4 68.7 5.13 18.9 46.2
0.8 71.6 3.74 16.8 69.1
b 2ge) 7o) mE HEHY Feolola AFel e WePAE A AT Table
1149 Zrh. b4 o] 2Z-&45 $Holads e #s54 9ol Hert w4 vEw
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A A= glol=9] bowl lifer #HAdteE Aoz EAFo] 2o AHFHA o 1 o gk

bowl lifee] 7§Alo

Table 114. Sensoy characteristics of toasted flakes by extrusion processing

Sensory score
Flaking roll gap
(mm)

Color Appearance Taste Texture Overall acceptability
0.4 7.5 7.2 6.7 7.0 7.1
0.8 6.3 6.4 6.4 5.5 6.3

vh f-elol=a AlEld e FAMNA R AEAAE Eo)
(1) Gum i‘%‘ﬂvﬂOﬂ o3t Felola AlEld e wd 54
ol M Felol o] mpatubar e = =

HE ARSI v Fol AslS hEete] e § vhdd H F(agar, guar gum, tara
gum, locust bean gum, MC, HPMC, pectin, xanthan gum, gellan gum, carrageenan) -8-°%(0.1%, w/v)
= AFALUT s 2ol toasting st | FEojAe] HHAEE =
Table 1159+ At} F-elo]=9] 4TS gum AR AT Aol A Ak om g3tom $-
dolae] 24B80TC) 2+ A5 H7EE guar, tara, LBG, xanthan, gellan gum H
9 gum IHY Aol 9l =A e

oy
=

{o
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Table 115. Breaking strength of brown rice flakes coated with various gum
Breaking strength (g)
Types of food gum
Before soaking After soaking
Control (without gum) 6869.8 73.8
Agar 9029.2 114.9
Guar 10925.5 104.8
Tara 6365.6 183.5
LBG 10456.7 225.5
Methyl cellulose 9786.1 89.1
HPMC 10456.7 100.4
Pectin 5094.8 88.3
Xanthan 6965.9 133.7
Gellan 10804.3 155.0
1-Carrageenan 12947.3 105.2
A-Carrageenan 6971.6 73.7
k-Carrageenan 2109.7 139.5
* Soaking in hot water (80C) for 2 min.
vl Feel Wele hFste] AET § uFd AFE Z-ALUT vy LElA toasting
olm9o] MEZE A3 Ay Table 11637 2t} thAd3k gum ZE 223 54
Zok AA ZkolE HolA skt

gto] =73k -4
oj=19] AMIzol M Lk, bak
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Table 116. Color of brown rice flakes coated with various gums

Color value

Types of food gum

L a b
Control(without gum) 50.35 2.97 39.26
Agar 53.58 3.22 43.47
Guar 49.45 2.59 38.96
Tara 57.37 -1.07 43.21
LBG 5541 4.19 45.21
Methyl cellulose 54.16 0.60 41.29
HPMC 55.13 1.76 44.27
Pectin 52.53 3.22 42.98
Xanthan 55.43 1.48 43.40
Gellan 56.32 2.77 44.18
1-Carrageenan 53.31 0.52 42.49
A-Carrageenan 49.83 5.18 41.73
k-Carrageenan 53.88 1.29 41.09

0t gum A 2]E $ A3 galactomannan gum<Q! guar rum, tara gum, LBG7} H|ul 4 ¥ A
o ofgt oA wpabubaerS A ¢ Qv guamFE AHEE AT Guar gum, tara gum,
locust bean gum-< mannose/galactose H|&°] Z}Z} ~2:1, 3:1, 412 1 x4 zfo]7} lom ub

7}
< FEME =& HEE Fosto oA Yol 2% bowl life /Aol &7 &

3L O ] Y =3
Aoz AZtEAY. o] T FPHez HAAol A guar gums AEYE] gum £ FEH
FYAZE 3k o oven ¥ microwave toastingdt F#o]Fo] HAWLEE SAS Ayp= 7+t
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of &4 75 FAGLET guar gum
27t S7FEH0~0.3%, wiv)oll mEt S7teks FAE BAFASH 0.1% Fx=olA guar gum®
Ao 9%k gum Y 7hEA Aol 7 A7 o= ddEATH

Table 117. Breaking strength of brown rice flakes coated with different concentrations of guar gum
solution

Breaking strength (g)
Guar gum conc.
(%)

Before soaking

After soaking
0 5143.1 356.2
0.05 5586.6 389.6
0.1 6825.8 507.4
03 7206.8 5249
* Flakes cooked by oven toasting.

* Soaking in hot water (80°C) for 1 min.

3 A microwave 7}

e

A2l gk Seloja JA] 2
of wel F7Fsk= oI AA T oven toastingdt F- o] Ao H] 5|
Al YEFSETE (Table 118). ©]% microwave toating 7}& % 2] 2]
dojip x2lo] B} thystdol wef 24

SRl me Gl B
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Table 118. Breaking strength of brown rice flakes coated with different concentrations of guar gum

solution

Breaking strength (g)

Guar gum conc.

(%)

After soaking

Before soaking

329.7

7224.0

370.8

6580.6

0.05

3433

5903.4

0.1

499.2

7531.6

03

* Flakes cooked by microwave.

* Soaking in hot water (80°C) for 1 min.

B

—

X

il

Feela Aleld Al

njel Be7kEE Al

Ll

el

dAr et BeElE 6:4 v

Table 1199} 2t} A71F9

A

el

=]
RN

Fol A7l Aol A

=
=

of #3}

of wheh A7FTY PRI, 4

%

™
e

,_lr”

H

I g Adow dHA drk & Tl

do)la Az

<
T

Fefo] =l ]

&to] ol&

i dvlet werhes Az

gol=7t Y

AelehA ope

A 5

1 tF. Guar gum ZH

Al-8-3

oven toasting 2] 7} microwave toastingoﬂ H|

A

i

7}

=
[}

A U<} bowl life”}

=
L

A=

} A

o HelZbER AEgE Sl H]

- 163 -



Table 119. Properties of flakes containing brown rice and barley flours prepared by different milling

method
Color
Milling Gum . Breaking
. Cooking method
method coating strength(g)
L a b
No Oven toasting 270.80 +51.32 -0.23 +34.07
No Microwave 115.40 +56.61 -2.40 +38.03
Dry
Yes Oven toasting 288.70 +53.66 -2.17 +35.74
Yes Microwave 141.00 +51.85 +1.32 +36.74
No Oven toasting 394.40 +50.86 -3.41 +32.74
No Microwave 154.00 +52.90 -5.48 +31.70
Wet
Yes Oven toasting 577.40 +52.32 -4.15 +32.79
Yes Microwave 297.40 +52.08 -4.08 +33.38

* Quar gum coating.

* Soaking in hot water (80°C) for 1 min.
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Table 120. Properties of flakes containing cereal flours

Color
Cereal . . Breaking
Gum coating  Cooking method
blend strength (g)
a b
No Oven toasting 236.10 +58.75 -4.53 +37.68
No Microwave 484.70 +56.76 +0.34 +39.84
A
Yes Oven toasting 263.10 +56.28 -4.72 +35.44
Yes Microwave 812.00 +54.18 +0.42 +38.04
No Oven toasting 207.10 +56.75 -4.17 +35.85
No Microwave 186.80 +56.41 -4.38 +35.14
B
Yes Oven toasting 298.80 +53.57 -4.31 +33.02
Yes Microwave 468.80 +56.65 -3.37 +36.71

A; brown rice (50%). barley (30%), wheat (20%).

B; brown rice (40%), barley (30%), wheat (20%), foxtail millet + proso millet + sorghum + buckwheat + Job's tears
(10%).

* Quar gum coating.

* Soaking in hot water (80°C) for 1 min.

SdE=S ol 8% gua gum FE A g 4AF FHolAed g dsAAE AAGTE A
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Table 121. Sensoy characteristics of gum-coated flakes containing various cereals

Sensory score

Color Appearance Taste Texture Overall acceptability
Control 6.6 6.8 7.1 5.3 6.2
A 6.8 7.4 6.2 6.8 6.5
B 5.8 6.3 5.8 6.7 6.3

A; brown rice (50%). barley (30%), wheat (20%).

B; brown rice (40%), barley (30%), wheat (20%), foxtail millet + proso millet + sorghum + buckwheat + Job's tears
(10%)
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